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hmnf  .ILL.  iLom  v.  l>l<dl/^!t  .Sfnar- 
hritlO'  l.lt>  <ii--  rrrlc  tiuwl  ii.iiiiS  lPr»f>l'( 
V.  ('(.fVri.*  i:inlric  TrM'tiMi  <  u.)  li; 
lP»i(J'>»  V.  VifUnjnmtul  i:if  lri,-  liiiil- 
ir.iua  l  o.  vl  LomUm)  Hi:  {VtrM-tidr 
llnJgf  Co.  V.  I.ife  ami  Utnlth,  ,ic.  Auu- 

«  ylii-  hikI  Loikllfiul  V.  Wllkiun  A.  Kr«  ,  01 
Vork«)iire    iW,>,il..n  In«uici)  Kli-ctnc 
Truiiw«)iir  t.lli«,  iaili»«  iU«  ji.  £ii 


Co.  of 
InlAUd 


yiiereltv  iKortlwra  Coon 


l*lth.  l/.iil'>"'ii?iSi;  (rm>«iimif«)14,aC 
lA-Wiabani  I  Uiiiduui,       'JtLSHi  IjSi  l*>^ 
I.Lvum.7i',ii.  IflUl 
l,iiirniyrai)illuK,  Ifii  .  „ 
Mfatury,  TL'Ctiulrul  oud  Lnodliu;.  UIDl 
l,ilL  HiMidtt,  Tr»ni»»y.  llmUnii  Ikiwrimt. 

1,1^.4.  inc.  irU'.  jVi^m.  UBS.  UUli 
■'  UkIiI  and  )"i>wcr,"  XI 

UOBT  BAILWATS- 

Xi'Toith  -lininiockua.  IS^i,^ 
.Kldi  rtihi't  -KoTllborulMlll.  HSi 
Ai>|dtciitti>nii  lu  Ll«ht  H«il»«j  foinmu- 

Hu>nertt. 
lia«iuii-t<>k>'  AUoit,  alia 
llutli  Klnctrir  Ttamwajiii,  I'd^iHH 
lk'»dlL7,!UI 
lliuinl  nt  Tnuli'  Kotnni, 
CkicUcnhHIii  iind  UUUlcC,  5wi 
l)i'»i>li|>wtiind Diirtrict  Kluclric  TniMivr*.- 

<•'»-.  v^v,.  '>'■> 
DiiihaMi  <iud  Dulrlct,  lUk 
KDiit->r<,Iil    Wiirriiiuloti,  ULt 
l.lmidildiio  «  ol»)li   Hay  iKlUUHiuu  "I 
I'liiici.  i^i^b 

1,,,lidiili  i  DUrd  Triiniwuj-.  <<• .  iUi  l-<ralM> 
CNinipanic!*'  Iiidu,  LsuAL  anil  l'iui.i  t 

Mni.Monc.  sjs^  am 

MwislK'ld,^ 

MiddK>>«.-\  CMOttty  Council,  ]|4^U^fili.  JilL 
khi 

Nirnnrk.  "CO 

N.wtb  \V«li-.,l^JSL  JIi^i.tUil 
I'oltlitudoc.  iraiU'i-U'tl  mid  KiinUi  Siuiu. 

don.  .u-.msi 

I'.irtMiumlll  -Hh)  htic  UUud.  hXil 
Suuwdou— ll>ttwa-> Couil.  L!ii.\2^blll 
I'lirtMirlry   M«,ulder»viFOrtli.  ^ 
cWhiKiul  aud  Ltiiufair,  OJI 

l.it.litlt<>ii.4i  ( 'onimuDicjtinu.  IHL 
l.iulitiii'i;;   CoijilmtorK    IHIcaHitl,  iUi, 

Wliiu  It  I  liiij 

l.tubliiiiiii.  liiiniAKc  by,  2U.  >"i> 
l.i^litmui;  KITii'ii  I'l  ciiliiir  I  IlirfccUl, 'JCL: 
1  liii:raui  lull  iCurrtMiiuudnicvl 


I.I|(ny.lM-.\ini»  Mlu»»,  ElceWkal  Windlim 

rtant  in,  Stl 
Lima.  j£i  .    .    ..^  i, 

l.iNi  iii.x.  r.  M.:  S'lino  Hmgle-ITuiM  t^ail- 

ir*>  pruldrin*.  ii 
l.incniii.liij  ... 
l.iMii.t.>,  W.  IL:  frriidrnUal  Addren"  to 

tlio  .iiiniuc  liistitiilkim  of  EuKiiw'Ora,  ilU 
I.lubnn,  IUI 
l.ittli'buroiitli.  JhL  SU. 
UttU-bnmiiton.  JJl 
l.lt.>rp.K^.I,  tl.ivhitngi  lU,  gy. 

•m.         Mrcnunltl  sSfi:  <Tn>Jliira.v»llL 

li,  Jiii  isL  i!i=i  SUA  EiSL  "ti*  •  rr««»r|f 

M/itiaurfr  Uri>orl\  I'i'.  ail 

,lv«riKH^I  riiivcrxkty,  ilXk 
.lvcr»cd«i',  nil 
,laniludno,  Ui 
.,laDf1K,  l^LUaa 

LlauRolkiiand  Ul!.Wlrt  Elcelrtc  Light  and 

I'oww  Co.. 
LLOVI..  O.  <      Il<uc»id<'nl  Kliud  for  tn« 

Klfctrlcal  Industry  (CoiToiipoudeM<  pi,jm 
l^iad  Flu  tor.Tljc  lliflllcncf  ot,  oil  Ihi)  (JoHl 

of  i:i.  elr»i  »t  KiMiiTKy  tHIll), lu£H»« 

l./«d^oTi;rBiuMit  Hoard  anil  Mnnlclpal 

huaoH,  • 
LuIM.K.  Mr  Ol.l\ KK 

A  r>  rtlnarlou<  CarreDt,  ,llia  («»  ••<«"  P- 

!/^\ 

Coinbui,tlon  and  Stoklni:,  UlL 
lirullioii  on  .\fi|di-J  to  Internal  Com- 
ttUMtion  EtiicinvN,  ^ 

LoKrono  tSp<alti  l,  'ICtl 

l,.iudon,  A  Now  .Map  of,  ^ 

Umdon  liormiKh  CouiiclU  and  the  1.  CC 
rraai»ci>»lCliirkl  iCorxMinQdrncDi.  liti 
iftfr  ifJati  l,ondon  CotLntv  t  ouim-II) 

London  Chamber  td  (Ntmint*rr<i,  :vt.-2M 

■.niidiin.  City  of  («<•»  (  Ity  of  London  Cor. 
j>t>nibooi 

l.ondon  Count>  Coimcil:  {A'WnunI  of 
a"irrtim/-nl  Trlri'ltvnr  tl'irrji  ".i. 
4jtji'#r'j  Jtc^orf  o«  loMilulf  IVitwwvn^ 
»l  /.omfon  oNil  .Veil-  I'lirV  mfi;  (fim- 
(I'nivfiu  ymlinff  Su^li-m  yor  Con(ui( 
Tciiwiciiml  1.43  (Con fret. ■(•  fur  Klu-lrir 
l,\a\tino  /iMdlllTfiolnl  um.i  f.dii.- KloB 
Vi-mmill'<-)  a«,  isa:.  iVJl.  fiu^  iKlrclm- 
LntMiHil  L-Mitt.  ,VM/«»l<«  .■n  <iU .  f  i:frf- 
ir»c<l|/  Vii/ic(s»  »*'irJl,-<  .Mf.i/i.lrt-Ji  iSVt, 
iKmti'iHkmrnt  «;nnl<T«  f.iyJidi'tK  2S11, 
.i«(>,iiiJLiiu-iif  rmifiwiMO  iii  JjK  Xii. 
,7*.; .  tdrfriiirieh  /'•■lo-r  .SNif/,.(0  i£t  • 
I77i|»lntil|^  (ViHlwiMi-c  Hli  lilL  ^^'^^'M■ 
ir.ryij^  li,*t,lM:«,  Xj^lL^ieiijs^L  1.111. 
i: I.I,  till.  7lfi  ""i  'o^l~. 
ti..-  i-V./JtliNi/  .<rf.  lUlll.  JSS.  ; /..-.iMiJ.  1 
;.iV.  (rl'  I'oiVi,  IlilU)  -\Q,  I  >Mi  ■iIi-hoiK 
mj  llii,ll/"iti- ijJlf  ll'inliu 
Tlti.  ^  ; '"j'J***''""  /*Mti*«-r  titof 
VVinnim  (.(!!»  T^iiU^lU  :  lli  orr  i-f,  rr 
(iir  Tnlimur,!  ^  iU,  ial,  r.-'J  .  ■■'^f.l'l 
'i/itrdOfifiKii  o/  JV'KWiCifii  /,''f.'lni;/ 
ItJT.ircfgt'^o'W  irnv».  .|j«-i»i^(r«(  41/  >  "^i*'-. 
TrJuoln-  AViiulafoiiiati^il.  1 1  r.ii/<.lrii<  ri' 
,Sni|.a)        trnimioi;/  f.uijjl.ijifci'  ll'tli 

ji.  irr«m«'<iK  'i'lJlfM.l  Vi!;  I 'J>vi in rni ir 
Tilo  of  /i<in>ii»fc  ('"iim  i/*!^  mi 
4i>_'.  tia.  irnijiiMyiff*  111  (Tu-  t'lliy)  SHU' 
(T'ramimv*  r  .Uij<«f  (rifijn'6ii,tt'»i  7i**i.  ^ 
iirn  a/»  MiKfiT  Moron-).  (7'min'i'iv 

.Vor/;i > ;      iiv/  '.. lis.  y*r^'^'.-'^. 


tjocallaitui  IMdga,  The  f» 


it  MM.  - 


H»  J/,  ( T'  g «i  K "  v»  .V"" 'i  I J 
■Ti^niTV.  iJiiiL LiiL  ^"•=1  t'  -'i  I'HiJ: I '  »>>' '■ 
Iiroimrf  «ii''»i|(«.  J'rrcviiifi..M.  iitf.HM.I 
>'ir.  ...iliiii  lli»l(  '»  Amrru.l       f •^fr 
■rnimu-a?Oili<vf  I  lll't.dtricfc  mid 

Knuli^'>.'iia(  /.I'lidoii  T'raiiiN'iiyt  .luwrdi 
yr,  H'orit  inrnn  CutfduM,  Klfftric  Li0lil 
inn  »/).        ("*■  Corrc.*iK)i»leiKi 

rABI,I»MK\r»llV 'llxl  I.K<iAI.> 

London,  r.lcctrl.-  IJtthtins  of,  J&  i-fr  .i/.o 
AdmiulHinuin-  coinilv  ot  Limdon  lUll, 

UK'Vr  TAkU  vMCS  l  ltRV) 

Lciti.lon  Electric  Supply  Coriwfl'on,  LI'. 

«4»CollllMUlir»  lnd<'l) 
l/ioidon,  Klwtric  'I' ruction  in. 
Loiiiluii  Klrdrlcal  CoiitriMbirH'  A»«i>cia- 
llon.lU 

London  Kktctriclly  Supply  W«rki4,  C' 

iicclioti^  to,  111 
l/o'id"ii  inntitntioM,  riupi«.il  Auialcama- 

lion  with  till'  S.»  u  t)  .d  Art*.  Stil  ■4 
l,<>lidou  Noitb  Train* iiy»  in,  ii 
l,ondoii  Tturlit  Coniuiin.1,^1.  >:  ■. 
London  I  uiK^l  TrHiiiwiij  •..  W^ii  lLi.l!i 

ul^i  .K  or.o  C<'n»|'ant4fn'  In*lcx, 7TTx*.\I,  on"' 

I'iuH.v.Mi  vr»m) 
l,<iM>oN,  \V  J,  A.;  Moiliaiiical  C"».tr>i< . 

tion  <>l  Stmiii  Tiirliliio.  and  1'nrbo, 

( irnnratun.  212;  c  f  )i«ciM»ioii)stli!  (•«•  olso 

1>.  X'.  t 
I  ;.-KHto|>.t!Jl,:i]fi,!liia 

l.oimioii.aal 
],<iRii,  ,1  amkh:  Tramwiiy*  rcriiianciit  Way 

Con«trnctti>n  and  Miii'uteiianct.',  ^ 
l>oiclib>tri<utOi,  mil 
Uiiiili  u;-.  7^-i!L.MIi 
l,ov,.-1oll.  (fc'.j*l"itflili 
Low    Teui|ii--rAlurc  rbeuoniciia. 

I  LiLTwat  ,  ."ol 
LU'llovt,  MinTiSU. 

l.iiivll^ivTKk-clrlial  FlttUte'.iZ 
l.iilon.  !SM 

L)ccuiii.  llic  Ni-w.idli 
LVl.t,  ITol   T.  .1  lnv«-l'.i:.»lloii 

V<riiiti.ini.  of  Mii«nciic  ll>«i.i 

l'>k.,|tii*iir> ,  J;Si 
l>yriiiiii:t«*i>,  ^ 
Lytliani,  GUI 


Macck'nrtrld.  HM,  SiLgM.  6Jli31i 
MarhlDii  rool«,  Kl»cuic  i.iKDtuiii  of,  m 
Modtaa.  illu 
Mafckluit, 

M&aNXTlSK- 

nni.  Miumdic   in  TooUiml  Cwe  Anna- 

tiiren  I  Hclc  sbaw.  Hay  and  I'oatllL  Jli 

:»r,    if<urii-aNiiii  IjU 
HyuU'ioolH.  .M«iiiHlc  Varlanoua  ot.  with 

Vmiiinncy  ILylcj,  ±±i 
MuBiirttc  KiDclmrK"  'I  hroiutb  a  Oaa,  The 

Acti.in  of  lAillownJ  tkU 
Vhaix'Uc  Ktonna  lKlvtu»|,i£A 
MoiiiudomolWf    Korcea,   a    MctlMxl  of 

McaBuriuii  [iKildachruidll.  aUoar  iilao  f. 

Nou  Maiiikctic  Mi<tal*i  Magiwtir  Alloya 

from.Ji  _ 
Full,  MimmiUc.  of  Dyuaino»,  Tho  Utill. 

Hal  ton  ot,  .Sii 
TiMlui;,  Mui!u«Uc,  Suidltw  In  ISearlo  , 

iiw.  aaii  (Jit»ciM»iu"i  miiwatwii'. 

WllMin'ii,  rrol.  LcctuK  oa,  J07 

Mwna'tunlollko  Korrrv,  A  Method  ot  Nca- 

loirliiil  llloKUchmidll,dull«  i(nJi»  .v.i 

M»ld«Uini  I l.tghlmijj  <i>.i. .tVi :  I rritmutiiiki 

■tu:  fi.'.t  lilt 
Miimti  ftliiicliinx  and  FlnUhlnu  Co  ,  ;MI 
Ualiis  Kiplonum  at  ManclH'atrr,  1^ 
Malta.  ILL  ftlu 

Muuclicnlcr,  (  StImH  /tor  i{r|4>»u>n>  -. 
,f.ilf»(iiiHl  iifSilSl-  lai.  Ml.  SUL 

 l;  CI  ruiMKrti/"  tiu  Utl..lU,  TKT,  WiUBU 

(•rnsKn  I.roAlirud  rkiu.l  (Ml.  s TAUT) 

Maucht»t«T  Dl.Itict  TrauiwayB  Co  ,  iil 
MaBClxntrr  Itii iloxlcal  and  M ililUK  Haiully, 

MaiichcattT  Tiaiiiwaya:  Power  Supply 
Itiuuion  hihI  I'onrci'l,  i«5,  aaH.  m.  (/«»- 
r«4ANfoMf  nil 

Miin«neld.i!.!ii)l4i!u.  all 

M,iii^tU<ld  and  IJIiitrictTramwaya,  JUL 

Man.lli'ld  WimmIUoum!,  Uj.  i£L  litH 

MAU.iou  Lliintlui!.  iii, 

M>ni"M,  11  :  Wirvlcia  Tclejraphy.iEll 

MarrlKKi  a.  3SL 

Marvlcl'.'Uc  lUoutlon)  15,  j-f,.  MiT,  t*Mt.  7i»f . 
N  i".  ,i/hj  London  Cttunty  Council 

II  I  I,P0,ALi 

Mutur.  I'lic  CauaiitutUni  ot  ITliouiaoo. 

OiL  »cf  ir;«o  11. 
Mat  Uiitttnt  hlri-  AUnoa,  JA,  £ii 

Mi'lUicr,"  riu  . 
Mclt'ouriic.  ml 

Mcrciirs  Vupoi.r,  'I  tk' C, induction -d  KIci 

Irici^)  ;o  .  rt  iIU  ,  ai 
M...r.«-v  IKicka  itiid  llurli»ur  lloard, 
Ml  u,,n>!i>-,;u'al  Olhcv  and  the  N.itl<>uul 

fhj  ^it»l  l,iilioriU"r> , 
ilct'-Mrohiiical  S<iciclj  h  KAllibltion,  juit 


MBTXES- 

t  hunibcrlalii  and  llookhani  NcM  T)|mi,  iUi 
■'  K<ill|M<i"  Meter,  SuI 

Kli-ctncity  Mcli'Ti  < i.  rliardli ■  Cill.  Va, 5.1. 
iin.  it-'iu.  "IJ.  lili.  Ml.  !1I1.  'ili.2ih.iujm»<< 

llf*ll  IS.  t./l 

MtlRation,  il 

HeOMiu  Co.'tt  Now  Mttxiinuiii  l>ctnaud  Itidl- 

rator,  JUi 
llAaHon  t:,>.'a  Ncn  rrcpaytuetil.  JIH 
Home  New  T)Pfs.m 


.,  .V, 
JU.At.  (iTTTaiT 


New 


ot  llic 
.»:«  wttli 


Mctroixdltan  Aaylnint  lluard,  ^tti,  tiii 
Mrlroptdllan  Kleclric  Hiimdy  Co, /;  ■ 
►17.       I'lii.  matin/  ii(»o  |jr 

MAMIATAnrI 

Mctro|itdibui  llliM  tric  Ttamwajn, -^iii.^ 
Ml  :r<i|Kilitiin       I'ncitnuitK'       l)caput<  h 

Silu'iuc,  JOaio'i'  !>'•"  l'«iii.tA«i:M4KH 
M,>rp<'ili.  lul 
>lr\hi,roaKh.  123 

Mexico.  '''l.  l?*1i  ^'''i'"j|llMI  (wutAx  TcbB- 

oKkt'lit  niid  TKI.Ki'lloat  I 
Mi'Vllll,  U.  H. :  .\nnatiirc  CoUs'und  0/<in<i 

(t^'neapoudcnco,  ftlH 
Mica.tllL 

Mica.  Uielwtrlc  KtrciJKth.  Capucitv  and 
HisUtiincL  ol  IWiImoi  and  MitclKlll,  "" 
MU»,  I'hc  Uiekttrlc  Strcuittliol  |  WIIm 

Micurnt<  I'at^  ntii,  Validity  ot,  Ljfl 

Middlii.l>roiii:h,  AO. 

Miillaud  llailwav  t  ,>.'ii  !il«aniaiJ|>o,  Klcc. 
tricil  Kitnlpnii'Ot  id,  l£U 

Militarv  ^;ui;incani)f;,  iXL 

Mill  Drivlni:,  Kk'ctric  1\V,i,hUioiim-|,  J£i: 
|X'iNCUA«o>ir  I  <m  /*.  V*.',  -  - 
;Wil-iini  il2l^"*' lifiii 

Jr.  .fill 

MitU.  Ilu.-  l:ieclric  llritilu:  -i  ;"if  1"  "am 
Mln>r»"  Dwcllliliin,  KloctlU-  LiijlitlnK  "f, 

MinirtK  Klwtrirlty  in  :ct  71  HKi  ■■■  asi. 
gv..  :1V.'.^I  ry.  «H  Ot'i  nil  "■  l:ill.  Mi. 

^■5^  ^  s  is.'r~^.;.      at!.  SZL 

I'AiiLiAMcXranV) 
Minn,trv  of  t'lunmcrcc,       Jli  <iw  ii'ao 

I'ABuixMl  vrAKt/ 
Mirll.ld.ULiilU 
Mi„  .Ici'lurution  .it  IoiuiIk 
Mill  III  1.1.  T  .   nt  d  \Vll.»o\,  I'nif.  V..: 

Difk'.-liii-    Htri-iii:lh.    C.«i<io  ity  aiid 

l(4-,l-.iuncc  of  C«-tUui  Hp.rciiiii-u>  of 

Mka,  tSU 


Montuouth, 
Moorr  Fault 

M.^11-.,  Kb,  D.  K  :  Americ  an  Vi.il  of  the 

liutltmlon  ol  Kkttncol  KnBiiMii'rii,  Sli 
Mo«clck)  il  llilth-T«n«au  Cinaeuif-ra  jfi 
MokklT.  a.  :  Amcricttii  InduKlrv,  liim 
Motherwell,  lUlU 

HOTOB  0AM  (•••  «'«'  MoTonaH- 

AKrienllurHl  Hall  Kxhlbltlou,  SaAflKI^, 
Hrotbeiliood  Crocket  limilloi"  liear,]]&! 
Crvalal  I'alace  KAhlblliou,  i^li 
biik.  Kerr  I'elrol  ItaUwaJ  t  ax.  Jil 
Electric    Automobdoa.  The   Futui*  ot 

|CllaniUir>  ,  Jul" 
KIcctrtc  Deli»ery  \Va«eiiti»,  23! 
Fire  Eimuiea,  Kkctrical,  loHauover,  IlBii 
Gear  UttJcJi-iicloM,  JIH 
LlKht"  for  Motor  Curi<,:Ul 

l,.«l(;c  Klcctiic  luillK^r,ia.iai^  

Motor °l<n>AM r.  'I raniww} », wa. ig<j, eiL». 

H1I7.  .\'s.  7W) 
Mo<4kr  Can  on  Huiisariau  Uatlwaya,  U 
Motor  Vehkki  Law,  tiai 
Sewmau  Vartobl*  l*petd  tiear.  JW 
Olynipia  Kihibition.  Uj^  (lincriiitWni  OH 
FarU,2±: 

Fiiria  Kxhibition ,  £21 

PetroMJIettrli)  Car,  An  Am«rl<*il,  aii 

PoHta)  Ciir*,  in  I'railfe. 

Itallwa)  Companu'a  and  Motor  llUa«a,  UttB. 

H):i»i«v  oiw  Pahi  iaxkntaiiy) 
Bpecd  Inillcalor,  t:onipeUi>at«d, 
H|K«d  tlidicatnra,  liU.  71",  tiH 

Mi4or  tlcucrator  and  Itotary  t^oiirrttcr 

Het.  IKilllli  t^^^tt  >l<Mi  1».  .Tl 
Uot<jr  I »  *mc  velopim'nt,H»«udbJ<  •httlKi.-* 
and   faylorl,  !iltl.ItU;  \DitCHU\ant  Sa; 

lJ*r  iil«o  fi.  .-.i  / 1 

MOZOBB  (•«  uUaJdo-ron  Caiw— 
•  AJ*»  "  Ironclad  Motor  Kwiwh,  IBS 
Crypui  .\cw  TyiH-»,  Ua 
Elcclricul  Co  a V.iicloaod  ConUnoouaVni 

rent  Alotor,  ;ii« 
Fjnn  Krputxiou  Motorat  llttrtou  «n-l  reiit 
.  . "..  I2J 

Induction  MoU.r,  Short  Circuit  Cum'iit  ol 

an  iHow.  l,  -..  Bi 
lliiMvUon  Moton,  A  Mctho.1  ol  lK)«i«nlliC 

llobaxti.iaii'""'*"/'- 
.l.itiiij.iu  ai;d  rlillUpa'  New  Stanera,  2i 
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In  view  of  the  onormous  extension  of  electn'c  pow  er  supply 
iluring  the  post  few  yoai-s,  tlic  Boani  of  Trade  and  the  Home 


Office  httvo   wiseb'  decided  upoti  it  modificatiou  of  their 


I'CKulationg,  the  efl'cct  of  which  will   be  to  simplify  the 


mothodti  ami  to  remove  i-iinic  of  the  fornutlitic;.  tunv  cx.n  teJ 


when  electric  }>ower  ut  ;t  hij;licr  prcMurc  than  230  voltj 


is  to  be  auppliod.  I'nder  the  old  Hoanl  of  I'rade  re^'iJa 
tions,  the  preasiire  of  »uppl)'  to  any  congumer  might  not 
exceed  250  volts  without  tlie  expresg  cotisent  of  the  Hoartl 
of  Tnula,  and  tr»n»fornier9  on  conaumers'  premises  were  only 
allowed  up  to  the  limita  of  high  preswre  (3,000  \oltii),  extra- 
high-prc»M»ru  supply  (i.e.,  aWve  3,000  volts)  iKiinp  forbidden 


for  mines  was  iHsuoJ  sonie  montha  a}{0,  an<l  aUo  a  draft 
of  the  propoi^ed  Home  Office  regulation?  for  nub-^tatiopg, 
but  tho  cxtKt-hiyh-prcssLii-v!  rc);ulationg  for  factories  have 
not  yet  apiK\irc<l.  The  draft  regulations  i.«.iued  by  the 
Home  OHicc  this  week,  and  appcitritiK  on  another  tmne  of 
this  iwue.  refer  only  to  the  >imi  of  medium  |>rtfMure  in 
factories.    As  a  matter  of  fact,  the  new  Bonn!  of  Tiiulc  rotfu- 


lation.<.  already  referred  to,  cover  the  same  ^rounil  :ls  the  regula- 


tiouj  drafted  bv  the  H<ime  Office,  but  it  it  contiidcrcd  that 


they  will  have  more  effect  in  the  ytiaim  of  n');»il.ition«  under 


the  Factory  Act,  for  then  the  occupier  or  conijumer  is  made 


regponaiblc  for  their  observance.    The  Board  of  Trade  reyula- 


tionn  only  prescribe  penaltie-s  in  the  case  of  nou-obacrvuncc  of 


the  rc'^ilations  by  undertakers,  so  that  the  "  underbtkiny "  by 


the  consumer  to  comply  with  the  Bwrd's  medium  pressuro 


nyulatious  has  not  much  value.    We  thet-eiore  contiidcr  tlmt 


the  action  of  the  Home  Office  is  a  wise  one,  and  the  only 


critieifini  wo  have  to  offer  is  that  the  text  of  tho  Home  Oflioo 


and  Board  of  Tr.nle  medium  prcsteiig-  n'>;ulations  ought  to 


be  identical. 


Xek.nst  Lamps,  especially  the  earlier  types,  have,  unfor- 
tunately, e,irncd  a  reputation  for  capriciousness,  and  opinions 


on  them  have  varied  from  the  hiKliest  praise  to  the  utter- 


most  condemnation.    The  phototnetric  results  obtaineil  hy 


disinterested  German  ex)>erimentcrs  will,  therefore,  help  to 


define  more  clearly  the  fiu.-dities  of  the  Xerntt  lump.  Theao 


tests,  of  which  detail*  uie  <'i\en  in  another  column,  were 


carried  out  in  a  methoiliciil  manner  an<l  on  a  fairly  compre- 


hensive scale  by  the  Hambur,;  inspector.uc  of  electric  lighting;, 


between  April  and  June  of  this  ye.nr.    It  is  characteristic  of 


both  the  i|uarter  ampere  type  and  the  tmlf-ampere  type  that 


their  illuminating  power  falls  very  rapidly  in  the  first  25 


hours,  then  <lccr»M»es  ;<r.idually  during;  the  next  ■'>0Q  hours  or 


except  in  premises  in  the  sole  occupation  of  the  undertakers. 


The  new  Buanl  of  Trade  rcsuLitions,  the  preliminary  »lraft  of 


which  was  published  in  our  issue  of  August  Sfith,  permit  the 


employment  of  "medium"  pressure — i.r.,  from  2r'0  to 'j50  volts 
— on  consumers'  promises  without  express  pei'misaiou,  on  the 
consumer  undertaking  to  comply  with  certain  regulatioiia 


which  are  set  fnrth.  Hiyh  pressure  ami  extra  hi^h  pre^^ire 
may  ftlsii  t)c  supiiiied  to  factories,  mines  and  olectric  tractiim 
works  H-ith  the  consent  of  :lu!  I'.q.imI  uf  Ti  i.lc  and,  in  the 

c-.->ac  of  factorieg  and  mines,  subject  to  regid.ations  made  wliugc  coii>uniptioii  tii^ures  generally  rel.ile  to  henuriphencal 
by  the  Home  Office.     A  ilraft  of  the  proi>osed  rcj<ulations    nieasuieuients.    By  coni|iariii^  the  (igiiio^  for  the  lar^i-r  typa 


so,  and  finally  falls  rapidly  after  this  time.  The  consumption 
of  eiier/y,  acconling  to  the  tables,  remains  foi  several  liuiidre«l 
hours  between  the  limits  i>i  -'  an»l  2-.''  watts  \Kr  candle-power, 
increitairi'.;  tt>ward^  t  he  end  ti.'  more  than  3  watts.  This  result 
is  cvcellent,  the  more  so  wht  ti  it  is  borne  in  minil  that  tho 
smaller  lamp,  at  any  rate,  is  of  the  1*''  « .p.  w.o  only.  On  the 
other  hatul.  it  must  not  l>e  forgotten  that  the  illumimtting 
|iowcr  waj  measuii'd  only  in  the  direction  oi  the  axi.s  of  the 
lam[>.    For  this  re.ijou,  the  figures  i|U'>tc<l  are  not  directly 


coniiwrable  with  those  concerning  incandescent  electric  lamps, 
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.'t  Ijej.  wi±  -         VyMr.  R.  P.  Ht  L-K  ivie  Tm 

t^-iezz.  '^~x7.  "ie  il^^of  tbv  I tinii- At 

L^'      ■»■»*.  ^tltrj  -Iv  It-:.,'-  r. 


;.:-^iI*T. '  v  tic  L      w    t:n,a.Lii:  h.j'A  wi.vt.  ^-iiv > 

I:  i'  1  **.;t  tTe  "rave  t^.i  t .  j.:v.*>.h  <!i  -  . 

^  A:  .tLer  cise      ::ir  I  jt  ilMtit.j^  '.j-:  «  j 

visr  iLi  :»*•.:•.  .f  a  l.:-.:!  <1-v«r:<iicnt  It-iiii  i!.-!->::  -r  i:.:  | 

•-r.        ;  ■  -r  ;  i' r '.:.»♦:  .-t.  i.<  *  U<»r.   -f  i  •  i '    •  .        v.i  | 

'.Liz  fr:?_  l  .vO  ii  l'^>;i  ln'./i«'.e.  b  icr.ti  »fci.h  b*»  i 
-:  Lrii-'litt.    -V;:.  ;.L  H.v--*.ii..>  >i.-e^  n  :  stvtr  J  ilw:*  in 

•Jre       riiv  sc*a  w  *  te-i.  n-;i<;.i::*- j..^  t-J  t.j  :: 

ir::  jl-.  T:rf\Te.'L-?:c:  "'■:  !■  ■  \  -  •:  I,  i.: 
SiAT »  j^ri-ici.r.  c;-".l;  v.-t  "  j.v  10  ic>.  i-iti^t.-i  :i.e  ^r4t.:;:i. 
:f  li*  41-  •:::!:  a-WvJ  i:r.  be  ir-f^-rl  to  kt-w  wL**.  »t<i»i  it  tji- 

XT..   -.  -  ■  '  .■  j..  I  (]ci>.i.Ui:y 

j£i.*'r;.  M.  Ill  It  r.V  «Tiiti  :iie  *cc;-it.:*.  it,«  eu:- 

riATiiil  ysir  :he  C;ri-iMU<-!i  h*'!  t<unu;«I  f-.-r  ^■•.••iriTi.' 

ic-.tljij        d^f:dt.       now,  in  jaxvcr  to  :h«  I.  -  > 

«s  tvisrjr  ret  s;:;!  -lis  oVje-;  h*»  '^n  AtMiuv^I. 


a»lt:  A  not  {iiotit  i4  £1<>*J  kiur  fu^iu^  iaUrot  i<ii<i  tinkiiif: 
(mill  clur^i-*.   TliC  SM>ith  \V:ttc<  t*-rtii]<Aiir  vM]i]i!y  ibr  ihff*' 

•  A  '.  .•■■;  ■■"■>'  r.  •:  ,ii,f,,>  II.. '.      !  .  i  I    V  ■  'h<-  4'>i1|M<';l  two 

J-...V-H.  •  ;j loul  .li  i  J.I . .- ,ii  .,u  I...:  -  1(1,  J  rtii  rj*«  »f  l.'i. 
per  unit.    Tlie  I'linMil*  c>(>it.t|  e>]i(-»>)i:ur«  i«,  tl»>ii-f<.|«', 

VrrV    !    ^'.   -    ■  l.ly   X'^.I'-        ..f    l^',-  il    i  I.T    -    i-    ;    r    !:..,■  .  I 

Ivnt  to  if**!  "  tlK'«li!«*<vnt«,  *Ui'i«  tW  (••l>Tic(;ii<i4«  in 
(r:   >•     !     .       .111    ;.r  to  A^-'tt  .1,OV  l,tm|iv  tLv  lli.i\:iuUltt 


:  t.>  TT.Ot*.*  lJ'«*iil  wf  Tr*.!*  iii>i!<s  ai.>I  •■I  tli*  57. •«<"•> 

.  •••  V  •  r-  •:.  •!  1  >  (!.•■  j.-i'  .  ■  IL  .-.  f. v  h  \  f  >  i.t 
!■  ,1  l^.'l  il'  -.i,  J«T  UKi'.>  »Jtd  n<*rr  »  !j-|..Ji--i  l*> 

;  :  <\it«  i'n*t>'iu<  t!>.  iT'olilciii^  ^''.''J.  iL«  urill  U'ilti!  U«l  ]^-r 

1      . ■      t>-'  •  1;     »  1: c  ' :,     I . .  I  ( ".  •  •!  I  -  -      :  1 1  lit. 
u|-iii  iLt;  < .ijiitoJ  c\}ivu<ii;iiri;.    Ihv  tfiai  «-<>-t>.  «-ti  the 
kaiiii,  C4tn«  to  £f»*:t.  ni»<lr  tip  <  £tl  J  |>iu«l  t<>  the  lNiw»-r 

C'.-ii.t  !!->■  f-ir  ih*  Iiu'.'k  -  q  ;  "y.  «!,■!  «.,\i-i<-.l 

:  re.  £."Mi3.  «khi<b  £-'3'' W4*  rr<]ii>'<r<l  (»r{44yDrnt  «»<  mtere»l, 
iui'i  Ctrl  f-  r  tiiik^iii^'  fuii'l  iti-iaJiuont,  U-jvin,;  «  ii<-t  »itq*Jti)>  of 

^^■''O.oi  ju.ii!;>;i:!i  Jl.  |Hrr  >-«iit,  oil  till!  cApibtlttf  tl.e<'tf«ui« i!» 

:  Icmfciiii.'.  Thi«  result  «v)iit'<t  fw  h',;.H'l<f'l  other  ttuli 
1  .  ,•  -1  •  ry.  c»nii[<k-rtiii!  ihc  '•nj,iliti('>«  "f  t},*  otiucni, 
tLo  '  A  j«  »<  t-(acTfr  j'|Tpv.iiliti^' I  i^t-r  ceiil.)  .»ii<l  Vrry 
rtur-.:.a^.;«  ;»iifftl,v.  Li-'Wen  a-l.-pi.-'L  Thevifii'ttuT*  .11*  Itiil 
in  i)um!i«r,  aii<1  otily  ^  h  i:  uf  liioiMn  «re  c«iiitc<-:c'l  tu  lh» 

I     t'.^  :.  ^  t. :  ti,-  S  ri:!i  W.i!.--  ( '  v.:  ;      .  ■in.'Ut 


JUi-  rt.-.-:  a-Zba  .>i  the  L--\^  G«..ven.:„vLl  L^;  ;  ;i.  i- 
izj  b«c£  fo;  f:;nh«r  c(-r.>M«rat:oTi  t!.e  ]<;vf«<>^.!  -A  ib<>  W.x*i 
Gry-**  Ut'.ii  I'isirkl  Coaatil  l<.i<re».:  i  ^-.iti.  :  ■! 

lieir  cira  itL^-u^b  i»  «ii':'.y  of  <r!e<.:nc,:y  in  r  .li  t..  i  iiivu 
..Tf«r-i         ftn-i  the  rcK-J  exciteitfers:  cifiiel  m  iijus.irij^l 

•;i;«:t::<»:.  K'oe  this  Council  has  tbe  Uiitindion  of  leifl^  li.i. 

r:<:  t-ke  ..  •  ,  ;  ■  ..f  ./e-iTitity  in  1a:k  ttvm.  a  (»ro|«frly 
t>;u:;:-;:irJ  P  -w^r  (.  vnij^^fcy.  D:iijeo-!  i*  •  tt-wTi  of  »'«jut 
•M'!v  S^Libitititj^  4C I  T.is  »  ratta-'ic  viJne  of  i';4.(V'0, 4c>  it* 
;rw«:ff.t»  >f  •      rltiV'.e  t!:  c:t!..:' v  ■■..i-iim.t 

y^';:^  -;  r.^  t      r:<sy.    A  I'i  ■•' -.lim-i  by  r:,c 

C    -  ;.  i:  WAS,  th<>;.:;.:e.  .^io^Y-.i  to  U«  fallo"  J-'v 

-i'.  '.jj-  y.- ;  r  u  ri..;  oLiy  v  Llii  ti  c  .South  Wales  Ele<- 

1:::^-  l-'  r>Utlvn  <,  -.  1    '. 1 '.i:         li'.i;  v  miiu  ;  i  ti 

ii  I/.-.  >r>>:-rti;i;it\  wi'^c      lutw;.^  tlit  >ji>wi  iniu 

•£«:.   3fec>ra:;.-j»  »<tw<en  it.e  Cvuitcii  and  tbe  Comp^my 

Br:i^r:;i  *r»i  mi  to  nippiy  the  Council  in  hulk-  Thi» 

y;.:-^       '    tv-;,.'  — v,,i,    s,;-    t.,,    ^^\.I■^    i-;  M,,y 
sf_  li'-i   Veil,  U.e  lijui^vlj'l   I  it'lU  i'i;t;Kl  Cv'iU1.4J,  Wl>u 

bvie  T«e«B*J5-  published  the  results  of  th«ir  10}  mouthi 
irorkis;  to  Mairfa  31,  ue  to  be  eon^tubted  on  tu\ia» 


rejai'lm;:  the  >l.iii^frattvniii)i^tbe  U'<eol  It  -n!,;>'n  r*y*.  hh^- 

i'.-',  .■'         i  :ii.,"  ni-ii,  \'  !i:f' . _ii  ii:i  :i  »  i.  '  '.n-    '■■.'![  i:; 

Lt  'i:  i>r  b.t!,'iiiri^  lUkt  iixiii^  X  la)  t^;  •<  ^  jiic  ii<'»'  (11.^  tr.-jii  .t 
pecttlLtily  |>iiiif-.i)  iIIm*^  whi>'h  r1<wly  re-<.tiit'k-«  caiin-r.  Tbii 

■'  Li-iM-v  '  .1' 'in?  t  Iir -k  i'l.  iiii.i  !•  'ill  t'  i.,.'  i  ru:i;".«' ■ —  .     \  ntil 

we  refiwc  to  IvIieTc  th.it  caii>'er  cm  jio.»iK|y  lo^nh  (ntm  iti« 

.<yj  i:-  I'l  111  (if    \  r.i.        I:    i-.  li:   ".iy-.  J--'    i ■  viVa^.le  that 

p  jK:4;<^i  .\-niy*  burn*  tui^iit,  ui  {uciutiLtily  *<ln:r»«  •  tn-Litu* 
^taoctt  ettiUi.;  tbo  ti^e  tw  get  into  »»vh  »  oio^lition  th,tl 
it  may  i.iii  .in  lu^v  yu  ;.  to  cuiKtT  But  u  it  c«|iuUy  "-on. 
ceivaM«  that  the  ^jiut:  elft-ct  mijii  ch^^ik-  fnun  a  tie;:lcc(«'t 
»t.un.l  or  a  ^>]<m;  which  teii'U  to  enfivMe  tJie  tWMie  5  Any 
i  It  viiy  .  ■  I.,  ctvl  with  eUctiiiul  >«i.nci'  i»  Atiil  dotrn 
111  ,  ^  ii  .  .i  Ky  the  myxtcry  liivitik'  |>uMic,  an-l  the  tuuiie  of 
.  11. 1 1  stili  niiknown  :  the  vuiirsr  mirtd  h»%'e.'  t«»  fotoe  a 
r>,       Itetu'c^n  two  **  niyrterica,"  whether  tL«;y  1*  th»>~«  with 

"li  ■  li  ut  -i-ir'Hi  v  .i: c  .  ■  .m  ,  :  ii   i  i..i  ■1,.,.-,,  ..f  ^   i'".i:..l  ^'.i!->l. 

•Si/ ta;  .ti  ^c.;d!J^  i;>i-  X-!\»y  liUUis  lliiUiM.-]n'».  *iiii":i.li  our 

»rin|^rtbiea  aiv  natitixiliy  with  the  men  wU<i  at*  -urtorin^  from 

li.'-  iviin:  .1  aihilfDt  ill  the  caas«  oi  r  .ii:,,.;.  ir ;.   .m  :   -.     \i,v.  it 

lu  aticiiltelci*.  luc  rcmeiu)i«ie'l  thji  ii  •hh  uiu  j>  u>kt.u  l.y 
the  i>|it.r.itor  to  shield  lHiii»eif  )<y  |ii<>ct,r  i>ervftis  n<i  d-inprr 

of  X  li.y  ■It  im-c  I  .•>..-:.    I:,  h  -.v.  \       t-i.  |.  .--•■■It  >c.>:i{ 

v*iii  <iiUiiui->li  ly  Mjiiic  cxiti.l  tiii'  iiuiiu«r  "I  lUi.jHa.i.'iitl  |ier- 

§0T»  who  %i\>iy  X  ray  tuutnuu:.  »v  hn.-  140  e.iua'  to 
rcifrei  it. 
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In  Ma  Paper  on  "Botuy  Cooverton  ud  Hotor-gen«rat<>r 

Sct^,"  read  lieforo  the  Electiic«l  Congress  of  St.  I>iuis,  Mr. 
W'ii.  0.  L.  EuLiN  revieired  briofiy  tbe  pros  and  cms  of  both 
meMU  of  eoniTorting  dtenwf  hg  ottrrebt  (o  eontinaow  enrrent. 
Hothiag  of  itnlciDg  novelty  to  engineers  in  thii  country  vras 
communicated  by  the  author,  whi>8e  Paper  appears  in  another 
part  of  Urn  week's  ixsue  ;  but  some  mteretting  figurea  «ad  one 
or  two  lueful  hioto  were  given.  For  iottailM,  «ll  aanoiince- 
ment  was  made,  thut  will  Ik  vcmI  with  some  surprise,  that,  nu 
BUitiog  a  set  from  the  continuouit-curreut  'bus  bars,  ilic 
ettrmit  reqiUrad  may  be  rednoed  to  half,  or  laaa  than  half,  by 

ninnnally  helping  thn  armature  at  sturting  with  a  bar.  Of 
coarse,  in  any  case,  the  ciureut  Uikeo  is  only  luomeutaiy,  but 
m  redttdion  ol  M  per  cent,  may  lave  an  nnpteaaiit  ilidier. 


Personal.— His  Majo't y  the  King  has  given  Prof .  L.  V.  V'ernon- 
IhiKdUit,  M-A.,  tiioto^?oi  "f  CivU  Engineering  an<l  Sui\Lyiti_ 
at  University  College,  LoiiUon,  pormissioii  to  accept  and  wear 
the  Comthur  Cross  of  the  Imperial  Order  of  Franz  Joeef, 
conferred  upon  him  by  the  baperor  of  AuaUia  in  reoognition 
of  valuable  scn'icca. 

Cable  Intermptioiis.  Qalaatliilinmtioii. 

Oa*aim»— Pinhelroa   Aug.  It,  IMS 

BeUii>!aii*  (Yemen) —Camaran    Oct.  33, 1903 

Tarifa    T;i:il-:i  I    Jan.  IH,  19<M 

Cayennt'    Faramsjibo    Jalj  l-i,  VJ<H 

Cap  Haitian  -Mola  St.  Kiahol«a   Aa«.30,  1904 

BundaberK— 0«nen(NawCa]adiMia)   Aug.  80, 1904 

Ca|i  Haitleu— Puerto  Plata   Sept.  SO,  1004 

Trinidad -Dcmcram.........   Oct.  11,1904 

Bolsma    BUbbo   Oct.  13,  1904 

South  Wales  and  Honmonthshire  UniTersity  CoUese — 

The  twnnty-tirst  antiivenuiry  of  this  college  wajf  celebrated  on 
Wednesday  la«t  week,  when  the  pi"eaideut,  Sir  .\lfrcd  'l"homa«, 
M.r.,  and  .Mrs.  GritGtlu  received  about  3,000  guc«iu.  amongst 
whom  were  the  Court  of  Goremon^  the  College  Council  and 
staff,  and  past  and  present  atu<Ients.  Sir  Alfred  Thomaa,  in 
tbe  cooiw  of  his  addiess,  expressed  tbs  hope  that  during  the 
nezt  twelvo  month*  the  fonndation  stone  of  the  new  eollege 
buiMngii  wmld  he  laid  in  Cathars  Park,  on  a  aite  preaentetl 
by  the  Cardiff  Corponttion.  Tue  total  expenditure  voulil 
amonnt  to  a  nillioD,  of  irhich  they  bad  XTT.nOO. 

Extension  of  the  Paris  Metropolitam  Railway. — The  first 
section  of  un  e.Ytcnsiou  of  tlic  Mutioi  Llitan  K.alway  of  PariK 
wa8  opene<I  "H  Mnmiiiy.  Th,'  nlmio  I'xtni-idii  will  run  from 
the  Avouuo  \'iiltcts  lo  tiie  1'kii.u  (,i.nui>citjL,  but  the  »ei-tion 
refene<l  to  above  only  goes  as  far  a»  IVre  Lachai-i'  Ciimctt  ry 
A  four-minute  -ernce  will  1>*  maiiitjiiiied,  the  iram  -  c- msi- Dug 
of  five  or  ii.oic  r(ia' li''-.  I'lici:  III  wLiiih  are  mot",;:  <:.i!v,  thf-e 
being  placed  oue  at  eitlu  r  t  iul  ami  one  in  the  centie  ui  ihc- 
train.  The  lighting  i  i  tlic  tunm  l-i  is  maintained  from  indepr-ii 
dent  circuits  and  at  intervals  oi  i  00yds.  throughout  the  length 
of  the  tunnel  switches  are  place<l,  which,  when  operate*!,  <nit 
off  the  cuiTent  from  the  Hoc  and  at  tbe  same  time  warn  the 
officials  at  the  noareet  station  that «  hveakdown  haa  oocncred. 

Xhie  OMt  to  lealnad. — ^Aoooirdiqg  to  an  aaninineament  by 
Slit  f^tnet,  diit  ad>le  (paitioiibn  «t  which  were  given  in  our 
issues  (rf  September  Mth,  p.  MS,  md  October  Tth,  p.  07r>)  ie 
to  be  landed  on  the  Ewit  Coaat  of  lealand  {SeydisfjonI  or 
Reydarfjord),  and  connected  with  ^ykfavik,  the  cliief  lown 
of  Iceland,  by  land  lines,  which  are  to  be  erected  and  worked 
by  the  Icelandic  (  Government,  and  to  which  the  (ircut  Northern 
TcU'graph  Companj-jmys  XlOjTOOoncefor  all.  As  regards  the 
cable  and  the  land  lines  on  Icieland,thc  nitCB  arcto  be  lix<<l  by  the 
.Minister  oi  Public  Works  and  the  Irelandir  (Joveniment  rcs|icc- 
tivi  ly.  An  engineer  hag  li.  -  n  :it  t..  !■  .  lui:  I,  the  Shetland 
and  ihc  Fah'O  iKlands,  til  iiu tlie  couditiotis  .mtl  best 
landing;  plm  e^^.  Tlit-  t.  Ii'.'i  ii.li  |oK-s,  alnrnt  l"i,00O,  will  be 
prc]ury(l  in  -Norway  and  .Sivt-iien.  The  cost  of  the  cable  i« 
eMimated  at  about  £111,000,  and  that  of  the  l.wl  lines  .at 
i^-MOO.  iSevetal  telegraph  sftatioos  will  fa«  esublished  on 
I '^  ir^'l,  iind  prohnUy*  netwofk  of  telephone  lines  connected 
therewith. 


Wireless  TelegTapb  Notes.— In  view  of  the  opening  of 
the  wireless  telegraphy  stations  at  U«!i.'uat  and  ronincroUe.s 
for  the  despatch  of  jiriv.ilo  mess:)ges  Uctweon  sliijis  At 
sSft  and  Fiance,  Algeria  and  Tunis,  J/ir  Ttin-u^,  in  its 
financial  and  commercial  sup)>lcment  of  Moixlav,  gave  some 
interesting  particuiaia  of  the  principal  regulations.  The 
telegt-.ims  shoold  bear  the  itwcription  "BatUotelogramme," 
and  be  written  in  aeooirdanee  with  the  international  td<^phie 
regulationa  eataUiahed  tn  Lmdon  in  li>08.  In  addition  to  Ik* 
ordinary  address  they  ought  to  give  the  name  and  official 
number  of  the  ship  and  its  nationality.  The  charge  is  75c, 
(7Ad.)  a  word,' in  addition  to  the  coat  of  ti,inM[ii»>ion  of  the 
telegram  at  the  onlinary  i^vte  to  the  wircle»«  ti  k-^i  ijiliy  station. 
The  sender  may  mentii  n  tli--'  i;u;rilii.r  <>!  il^iy.-  .[uiiu,'  wliiuh 
the  station  may  keep  his  luki:,i.uu,  .lu  1  .iiitt  thr  u'li'li  li.iy  iiuky 
•■\U  iiil  it  for  s  like  {>erio<l.  The  wirt  U  -^'i  irK-^i  .qih;,  thargo 
will  V»e  rt»f'it«di>d  if  the  message  cannot,  for  uny  i  o;<>"n,  bo 
delivered  In  i  lit'inr.il  w.t)  rlie  provisions  oi  tin-  London 
telegraphic  regulations  of  11)03,  in  so  far  «a  they  arc  not  opposed 
to  the  pi^edipg  stipttlationa,  will  be  qiplioablie  to  wireleaes 
telegrama. 

n»  Btngar  fitoetdO'TBaBin  Tkantmnt  Ibir  MMUMttan.— 
A  new  system  of  elwitzifl  bathe  for  the  core  ol  rtHHiwntiam. 
gout,  kc,  is  being  introdnced  mto  this  cooiitrf  from  Cait- 
tinent  by  Mr.  (i.  Stanger,  who  has,  tmlU  TOeant^,  been  eon- 
nected  with  the  tanning  industry,  and  Mr.  T.  W.  Baker,  an 
fit  .  -.lie  tl  .  ii-iMi  i  i  The  bath  itself  is  ol  impregnated  wood 
.md  ih  tiUcil  vviili  a  fluid  consistitig  of  a  solntion  of  extracts  of 
barks  and  herbs  anii  i  if  .i  l  attain  pcm  ntage  of  tannic  acid; 
thp  lalt*r  is.  it  is  tiairatd,  yiiiititi.il)  .uLipted  for  dissipating 
mil-  ny'ul  ili  j  osits  which  j^cttlc  in  the  tissues  and  joints.  The 
holntitJii  la  iised  at  tempei-atiues  ranging  from  (»0  F.  to  106'^F. 
and  the  maximum  iluration  of  a  bath  is  half-.ni  ;i i  iu'.  Metal 
strips  run  along  both  sides  of  the  bath,  and  are  connectwl  to 
the  two  terminals  of  an  electric  !>U|«ply.  Ten  carlion  eli dio  lcs, 
in  the  form  of  large  rectangtdar  plates,  hang  down  into  tiie 
bath  at  either  side.  They  are  electrically  connected  to  the  uictal 
strips  by  brass  supjjort*.  the  constniction  of  which  is  such  that 
the  carbon  plates'may  be  fixed  at  practically  .any  jioiut  within 
the  bath  and  at  any  angle.  The  voltage  acios-r  the  terminal 
strips  n>ay  be  regiijatad  by  ft  rhsoeUt,  and  is  usually  about 
•'^0  volts^  A  voltmeter  and  ammeter  are  mounted,  one  on 
each  side  of  the  regulating  resistance.  The  current  -  about 
2  to  3  ampere* — ^llowa  from  one  set  of  electrodes  to  the  other 
set,  ud  it  may  ha  looalised  or  varied  in  sti^ngth  by  sniuble 
Kxture  of  the  ekelTod^a.  A  switch  is  also  pravidod  for 
changing  the  direction  ol  the  current  Ceirtain  iKwaaea 
:ire  treatcl  by  means  of  an  apparatua^whicb  takes  the  fonn  ol 
a  cliair,  at  >  arious  parts  of  which  are  cushions  of  metal  gauae. 
I'liese  are  covered  with  cloth  soaked  in  the  solution,  and  arc  so 
cdiiuectoil  up  to  the  »  pole  and  -  pole  of  the  supply,  that  the 
. mrcnt  iMsses  in  a  pridelunnincl  manner  througn  the  |iaticnt'i> 
!>  i  ty.  vVe  are  given  to  understand  that  the  company  which 
is  to  be  forme<l  f«r  a<lministering  tbe  treatment  will  only 
receive  {siiients  sent  them  by  ijualitied  medical  men. 


(RHI*;)  FRIDAY.  October  21»t. 

NoKTH'EASr  CotST  IXmlll.  HOS  or  Esi-INEERn  AM>  SlIIMU-IUJKAli. 

; ,  Jt>  Ban.  Anaial  OaavnO  Mixting  ai  tbe  Liteiar;  and  fhiluMipUsa) 

Seel*^.  WsMfalS-road,  N««niktte.on  Tyne    The  Ki^  Ron. 

Lord  .\nnstnng  Will  d^var  hit  Prcridvntial  Address. 
iNr^immi  or  Mn  iuMCAi,  ExoixEra*. 
.s  f  »i,  Orncral  Mtx-ttDg  at  BtiM:v'*-Sate.  Pspsr  to  bs  nad :  "  A 

Scicntliic  InvMii^-atioainle  thaPsstibiUilssof  Dia  Gas  TarhiiM," 

b;  It.  M.  NeiUaD. 


Faiudat  Socirav. 
Sp.m    Ordinary  Mcefc'ng  in  tlis  Idbiaty  o(  tbe  Inititation  of  Elec- 
trical l^ngincprd.  'fi.  Vietaris-strert.  We»UiiinsteT,  S.W  The 

fo!'uv.in,;  •'.ij-.'r:  ar?  il^Tn  (or  rcadinf: ;  —  ( 1 )  "  Nott  on  a  Sut;- 
g»r;-L>l  Nr.\  ^  i  ii.._  il  Al  -iainiur.i,"  bv  ll.  I'oiil.  l"-'/  '  'I'lf 
Menfuremcnt  oi  the  l^omntial  of  the  Elrctrolc*  In  Swiionnty 
Liquids  :  The  Dtttrniiii.iiion  <  i  Chane'  -  ot  t'onccntraticn  at  lie 
Cathode  durinjj  ElMirolysw,"  by  H.  J.  ».  Sands.  (*)  "  Eieclro- 
lytie  Oiidatii)n  of  Hydrocarbons •Itbefisnasna  Series;  Fartl. 

— Hydiocai  huii-r  cnntaitiiag  IbS  Ucllvl  OtOVp,"  by  U.  I>. 

and  F.  Molturo  rarkio. 
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THE  LOT'S  ROAD  GENERATING  STATION  OF  THE  UNDERGROUND  SLBCTRIG 

RAILWAYS  CO.  OP  LONDON. 


This  station,  which  i*  the  (truest  of  StJi  kiinl  in  tirtat 
Britain,  is  now  npidly  iicarinu  compleiiuri.  tin-  Hwitoh  ^«gir 
being  pncticsUy  finished.  XV'ork  on  it  wa-^  c>>nimeii<  <'<i  i^Nxit 
(wo  y«ani  a};o,  auJ,  cotisiiifviii^  the  ma;;iiilu4c  <A  ihc  mxlBt- 
taking  and  the  variuon  alleiatinn's  aii'l  ik4i<liti><iH  to  the  scheme 
M  onglBaUy  plaDUtxl,  the  actOAl  lime  occupied  is  anything  but 
eaoeHim.  Not  only  will  tb«  ttattun  mpjtly  electrical  eneiyy 
to  tlM  antin  Dittriet  Railway^  hat  nlao  to  the  Creat  Northern, 
Pkcadiliy  ami  Broatpiton,  the  Baker  Street  awl  Waterioo,  the 
Charins  Cmea,  EiwMa  and  UnimMteid  lad  tfae  HsiD|iste«<l 
and  Edgwan  and  Edgware  and  Watford  Kailway*.  N«-Arly 
all  the  pwiaaneiit  way  work,  fee<ler  srstem  and  sub-iatatioiH  <>t 
the  District  Eitilwaj  are  tiui^lie^l.  wfiile  thework  on  the  ot!ji:i 
railw.iy,  in  in  v;irii>iis  Bta^cs  of  aiivaiicemt'iit 

iiiu  gciierutiti;^  sUition  i-  -ituatcl  lu  Loi"<  i M.i,  I  [.iil-f.i  1 
is  hountltTii  on  oiii!  sido  In  l!ie  Th:ini(;-'  iii'l  nij  .kimtiii  !  liy 
Chelsea  (_reek.  whii:i)  runs  into  tiic  river  :ii  thi^  [►L.iut  I'li 
tliere  will  Ij*  entire  iiiiiejMin  luiiL'o  .if  iai|\«  i\  s  -..i  t.u  a.*  '  '.il 
4U(»]>iy  is  concemeii.  It  will  In;  seen  in  Fi;:.  1  tL  a  .<  -j..-  i  il 
liii-!ti  ii  I  •  bueti  provided  for  the  .irri«iinn<Hi;ttii.u  <,i  li.ir.'i'-.  < 
the  0{>posit«  fido  uf  tb«  creuk  thsK  in  %  brauch  of  itie  Wot 
loimu  ExtenaioB  Railway,  by  means  of  whifh  rail-borne 


t'ti'l  i>  tlx:  til-'.  vi-k'.Kni  iu  thin  lOuiitrv  ill  wkidi  they  Iwve 
l>oea  arraii,<-.i  ..n  two  floors.  I'lij.ht  liuileri  on  OM  tutor  (foor 
on  Mill  al  l'  >{  th«  guiff"*})  iom  a  l>«tt«ry.  Piractly 
opiKMite  each  batiery  of  butlera  is  situated  a  generator  set, 
each  lA  whirh  is  au|jplietl  with  steam  )py  «i>;ht  boiler* :  on 
the  «witchlNionl,  each  generatiir  {anvl  iso|it)<"it<-  lu  machine, 


ami,  in  fact,  the  entire  ststi<in,  frura 


I  o|ir)<  i< 
f<f«i  j> 


>umi>i  to 


vaMet,  b  •  atrikinK  •  v^ini;  !-  of  the  imlividual  unit  system 
DOW  becoming  (Uiid»i<i  ]>rA<  ti^e.    In  the  rcmov*!  of  awes  a 

•Iet>Jrture  fr>>iu  ordinary  {jraciice  hM  Wn  ma>le.    Owing  to 

'.hf  i'norm'>iH  i|uantity  of  whii'h  will  }m  jifiKiuMxl,  a 

I  [jI  railway  ita.  L  1^  , n  l.ii.l  innlrr  th>'  tHiiler»,  uinl  mi 
tiii^  will  nin  a  -m.ill  ti.tin  .if  tr  ick*  li,>ul.-.|  h\   k  ►t-.rii.T 

iMtt-iy  i  Ill  iti\-',      llie  .••l.i-o  fi  itii  '.lie  l...!!.]--  I'll  li.iih 

t'.i...'-  f.ill  1.V    ji  jviu .  tli;  .ii^K  .im.'ly  iii'->  tiutks. 

wl,|.  |.  a'lt.  •!■,.:  I. .  illy  ilmiiji  tii.'M-  <  uM'»  nr-  int..  uftj.v 
If'iii^   i.>i-..:   t.y  ]iii.-uM.i- 11-  hin-"..  ..n  lii 


.!■  -  k  w  .il  I  lit  till' 


w./-'- ;  n  .(i.i  .>f  rill'  '■■II  ,1  iii^      l-i  r  II.' o\ I'l.r  ■  ■(  i^.^rr  Ix'Mil"  ni> 
Imi  .  1  •tiij  "1  (In  ,<-lii-s  niiv  Ix'  il- il,  f.ir  tr,.'  tiiiii'  '.iiii;;. 
;  in  .lit  -iilj  'iniiij  ii*li[.it . 

j  A»  tituw  n  in  I'l^'.  1,  there  sne  four  cbin>iH-}i,  erniol  by  tiio 
Alphora  CusUhIis  Chimney  t.'iia4tricti>itt  C*i>.,  e»ti*b  having  an 


LOTS 


H  0  »  0 


•Mains  eean 


Fm.  I«— Flik  8  ho  visa  Po«itkct  or  IjExiJiund  ^iti«i!i. 


coal  can  be  delirerad.  The  l»i|^  hiim\  \*  ^muw^l  1>y  a  ojiiple 
of  htigo  tntveUing  guntiy  cnmee,  each  capable  of  dealing  with 
one  tmi  ol  oml  ait  a  tune.  After  being  weighod  in  one  of  the 
erano  towan^  tlw  coal  ia  dapoaitod  on  to  a  oelt  conveyor  and 
nised  to  a  height  of  l40fL,  at  the  top  of  one  end  of  tba  build- 
ing, b}'  tuouii:^  of  duplteate  inclined  elevnton.  Coal  brought 
ill  ))y  the  railway  is  dischaiiged  into  a  hopper  under  the 
waggoiii!  uud  taken  to  the  tup  of  the  otber  end  ot  the  boiler 
.botuu  by  MX  inclined  elevator.  It  will  thus  be  seen  thut  the 
bunkers  cm  be  fed  from  cither  end  of  t\w  Iniildint',  and  foi 
this  jmr]K)»c  duplicate  belt  convey o«  are  iiistulleil,  liie  direction 
of  travel,  in  both  cast%  boin^  revensible.  N>>  lluti 
l.'>,000  tons  of  coal  can  be  5tore<i  in  the  l)uiikci»  .tt  Uiu  .-iiime 
time,  and  it  is  anticipated  tliut  alniut  800  tons  per  day  will  be 
ru<|uired  under  normal  working  coiiditioii-s. 

When  the  station  is  comjiletc  there  will  be  ii'j  (e^^cr  th.ui 
t^O  B.  and  W.  boilers,  each  of  which  will  b.:  fifid  witii 
a  chain  grate  .stoker  having  .'^3  ft.  of  hciun^-  -iutf.iee. 
Each  boiler  has  5,212  s.j.  ft.  of  besting  sc.rfuce  an.!  (J72  a*),  ir. 
■of  superheatiiii;  surface.  At  the  i>ieseni  time  C4  of  tlicsc 
boilers  ;ire  in  p.t-.ition,  tbc-c  i e|i: e-e:itiiii;  cii^ht  l>-iit«rii - 
of  eight  boilers  per  buttL-iy.  Aiiiurican  inaclice  li.i*  been 
followed  regarding  the  boilers,  and  it  is  noteworthy  tliat  Lot's- 


internal  diameter  of  r.iit.  at  the  ba-e  and  a  height  of  S7&ft. 
They  are  practically  devoid  of  umameiitation,  aa  is  the 
bniiding  itself,  which  consists  of  steel  framework  tilled  in 
with  t«rra  oottA  and  brie  ks,  the  iniorior  of  the  etifcine  room 
being  iKiinted  white.    Fig.  2  u  a  plan  of  the  eni^ne  room  awl 
boiler  house,  from  which  the  arrangement  of  tint  economlaen 
can  be  clearly  seen.  There  are  as  m»ny  economisem  as  boilflrs, 
.m  l  it  will  1»e  oWrred  that  they  are  «itust«d  behind  the 
boiler-.  ^.  iniL".vli.-it  further  ap:irt  tlian  i"  usual.    Hirh  baa 
l,."ilU         It.  of  lientiM'^  su::,i<e.  ami  till'  IuIn--  are  lOft.  in 
'■  I'.'tijlb.    'I'tio  il^ii.il  Uy  i'.iH^  t'.iu:  is,  if  I'.iu;      pr  .viile.l.  All 
I  b'.ilei  f.'e.l  ptimp*  are  ^teiiiii  drivi  n  aiul  iir<'  .^it;i:ili-il  on  the 
'  ;.;i<iu:vi  tl'>or.     lei^d  water  ii-  (j'i".i-h.  i1  I:oi!1  an  >.'.iti.  ;iit.<r-ian 
]  Mell,  hLivii;^  ;i  dejitli  of  I7."itt.,  ati'l  tliw  w;iter  is  .I.'Iivit.^I 
'  into  ring  nuiiis  on  l>.ith  bmlei   i.'..m  tin  us.     I'rijni  earli 
!  bullory  of  I'liiitt.-.  there  ,irc  ei::'it  ''ir;.  |il]i.'-  fieilii       iiifii  ii 
'  main  1  tin.  '^ti'.an  he.i.lcr  pl.i.,'.:  I  in,-;.le  tlie  l.'ii!-'i  li.iu-i',  anil 
il'i.nn  tbi»  lie.iiler  ^teafil  pipe-  ale  t.ikeli  tlir.nijh  tin-  \i.ill  li.>  the 
tiu  liir:e  i>[i]f  .-ite,  in  tl.e  e;i-:iiic  lo'iiu.     'I'ln  re  i>  i>iie  feeii  |mnip 
for  e.n.  h  ;:ioU]i  of  bi_.jli.r.-,  am!  there      im  .-r.'aiii  i  ninin  lion 
li:.'.«-i;,'ii  trie  v.iiii.ii-  ■_'r'..ii;i>  M  (■  li  ■.lie  -;iiglr  i-m 'i 't  n  .11  dial  a 
!  ^Up[.!el:i<.•^^t^ll  iie.i  lei  !■»  pi'jviUe'i  it  'lie  >  i-:  m  1  >.)  'In  1.  .il.  1 

'  hdKwt  for  cvuuecUiii;  the  tu-o  cud  gtoup".   The  funcuuu  of 
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thb  au^qidenientiil  headK  ii  to  supply  the  itiw- 
drivan  Mirilkriiw^  ndi  —  <3Kitei%  air  campwon^ 

The  turhines  are  of  tho  \Vestiii^'li<m.w  I'arsons 
four -stiifTC  parallel  How  tyjHi.  Eai  li  u  coiiijleJ  to  a 
three-phase  gener.nor  r»t«d  at  S,r>00kw.,  and  hav. 
iiig  an  ovcrltMil  ea|).'K'ity  of  50  i>er  cent,  for  two 
hours  at  practically  the  -iatne  coiisuin])Ljon  <if  st^jaiu 
per  kilowatt-hour.  Wlieii  running'  at  l,(X>ri  revs, 
{ler  mill.  the«e  mac  hines  fxenenitu  11, (KH)  volt  '  ,ii 
;i  fre<)iiency  of  .^.'i^  ~  pi-r  ticcoml.  One  vi  rtical 
surface  condensur,  having  a  eoolin);  surface  of 
l."),000  ft,,  is  proviilcil  for  each  geuoiutor,  anil, 
iiH  may  he  seen  from  Fig.  2,  the  condenaerg  are 
f^ittutud  below  tho  eugiuc-room  floor  iMtween  the 
turbine  foundations.  It  may  be  remarked  here 
that  the  ^rreater  |>ortion  of  Oxo  engino-room  floor 
consists  of  removable  chequer  plates,  which  facili- 
tates the  inspection  and  ropair  of  plant  situated  in 
the  liasement.  Circulating  water  u  obtained  from 
the  Thames  by  mtaiMof  a  66in.  pipe  (shown  dotted 
in  Fig.  1),  and  aa  the  outlet  ia  at  the  auna  lovel  aa 
the  inlet,  the  arrangemeDt  aeU  aa  ft  Vphoo,  and  it 
is  merely  necessary  to  oTeroome  the  inetioii  of  the 
l>ilM».  This  if!  elTected  by  a  20in.  eentrifngal  muip 
to  each  coudctmcr,  and  at  minimum  Tow  tide  the 
top*  of  the  coMiien-icrs  are  within  J'.tft.  of  water 
level.  It  i«  pofisililc  to  c.iiise  t!ie  circulatini;  water 
to  tluw  in  either  din-rtioii,  and  lliu  corulensers 
wotk  oil  the  dry  ^,ll■■.mnl  priMciple,  separate  air 
aU'l  "Hli  r  |iiiiii]>3  ]wwv^  cmplij)  I'll.  Electric  driTIDg 
lULS  in  eu  ;tdoiiteil  lor  all  toiideu^er  piUU^«, 

Ueturnin^;  to  thf  generators,  thoHe  mai  hitie.^  aie 
exeited  liv  four  rj.'ikw.  l'.'."<  volt  continuoiH-turrent 
dynamos,  driven  by  reiipn-iaiiii^  ntitrines  at  a 
Kpe«il  of  37.')  revs.  |>er  niin.  Tliey  a]'e  star-wound, 
and  the  neutral  point  is  connc<!ted  to  earth  through 
a  resistance  which  limits  the  current  goin^  to  earth 
to  l«0O0  amperes.  The  n^ative  excitation  leads 
an  eoonected  direcdy  irom  the  exciters  to  the 
ganacator  fielda,  by  means  ol  duplieate  cables,  which 
are  aaniad  ia  iroa  pipea  on  a  rack  underneath  the 
engine-mon  floor.  ThoM  leada  ma  the  entin 
length  of  the  aogine  TConi.and  an  tapped  oppoaite 
each  generator,  the  aernaea  bdiu  oontrolled  by 
twitches  contained  in  iron  bozea  aitoated  at  tM 
junctions.  All  regulators,  meten  and  aenrioe 
awitohes  are  in  tho  positive  wire. 

The  e«  itchboard  is  of  the  remote-control  type, 
■.\ui\  o<\u|>ie.s  three  galleries  runuing  the  entire 
length  (4.i4fl.)  of  the  engine  room.  ()]>|)o.site  each 
generator  set,  on  tho  enj^iiie-i'i' nu  tloor,  is  u  cable 
uptake  consisting  of  three  cump.irtments  diviJod 
off  1)3'  bricks.  This  extends  from  tho  enpne-rooni 
lloor  to  the  nn<lcrsi  Je  of  the  first  jfillery  and  carries 
in  each  of  it,s  cimpartnientn  one  of  the  generator 
cables..  For  the  purpose  of  getting  the  c<ibles 
from  the  generators  to  the  Imtiom  of  the  uptakes, 
earthenware  pipes  have  l>een  embedded  in  concrete 
laid  between  certain  paint  of  girders  eupporting 
the  engine-room  floor.  Tho  cables  are  then  drawn 
into  tliesc  pipes  and  procee<l  direct  to  the  switch- 
board, via  ue  brick  uptakes.  Near  the  underside 
of  the  floor  of  the  first  gallery  and  in  the  uptakes 
an  the  onmnt  transformera,  thaaa^  it  will  be 
observed,  being  interposed  between  the  generators 
and  their  oil  switches.  The  cables  arc  then  canied 
through  the  fin>t  guUcry  tloor  by  means  of  porcelain 
tubes  to  the  generator  motor-oi>eratcd  oik  witdioa, 
which  are  of  kbe  ET.-H.  iyj>e,  capable  of  dealbg 
■with  a  current  of  500  amperes.  They  are  very 
similar  in  de.>iign  to  tluMic  at  the  Canille  (wwer 
-slatiMU  of  the  Newcastle  upon  Tyne  Kleetric  Supply 
I'o.,  (li  -i  viliC'i  -iiel  illii-ti.ile<l  in  77.'  K'frUiniiii 
of  .Itdy  ^th,  p.  170.  Oil  ..i,>  ^iide  of  each  oil 
switch  aic  built  two  brick  chambers,  one  above  the 
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oth6r,Kiidoo  the  ottwr  ciiU  b a  thiid  brick  dumber.   Karh  of  |  which  U.  oi  Luut>t>.  jiitciKltNl  to  1>«  i>|ierjitr>l  imly  whm  nw 

thc«ochanil>ci^accoiumt>>Iat«.>a  potentultnui8fonBer,ont- I',  oih  .i.  m  p:<-iii.  t'lh'Hijsh  llw  tmHiiuU  may 'm' «live.  Thi 
for  each  pha.se.  The«.e  .iif  suir-ronnwctwl  on  lioth  the  prim.iry  ■.;>-  rn;i^'  -  I.  -hil:  i^f  tlif*^  ««  iti-(i«>  i«  «">l««'ir<!  I'V  mt'ati*  iif  » 
and  focondxry  sidfa,  and  tlie  iieiiti  is  f.ir:hi"i.  Tii>.y  -•i:h1  |  inKik  tho  •n  i  <ii  a,  m-uLi'  ii;:  r<i<l,  Th«*  .  i  -:.!:"!  ■ .  '  .• 
ou  asbestos  compcwitiou  trays,  arc  uil  lOdlcl,  ^in  i  ic-ii  ,  i-.>in;i.i.' "nit  a"  -  .m  lii  I'i-j  1  '  ;,  .1  -ir:  i!  •••mr ,  1  ;■  ■  -  _' n  trmi.. 
the  voltage  from  1  l.CKX)  to  1  lu.  t'urient  from  tln.  ir  ^'Miiiii.irn.--  I  .  .t;  imHhii  ^i!  -  thtiir-';'.  1  •  11  ^  .'1  m:,.  \  -  :  !••  n  i .  n'  1  <  (n 
i»  ftmploynii  for  working  the  setiurator  WiiUiiiulcis,  Vultnu-ti  i j  th'  ^l-^'IvI  t:.il.cr\  .^^v  i,.  nn  I.ih  '..h-,  iI-m  ni  hc]):!!-!!'' 
a:i'l  iL-i  i'i>..-i:ui  I .jii'  [t_l,,  \v  The  secondary  leaiU  ti^>'tri -vU  |  ■•  k  ■iti['.i:  " nn'nr-,  "ii'' •  lU' ■'.Im  ;  .m  1  r\' ,  :r : .1,;;  ' li-- 1  Mii. 
w«  CiUTltid  to  the  vwiou.'i  instnilncnts  in  iron  [)i(>c^  l>tiri<:<l  '  l*t..tli  it!  Tt.i' cti^in-  n  •ntu.  Th'  '1    ..  lik-  ■        ■  ■■!  tin,' tliird 

in  tba  concret«  ftooriug  of  the  gallery.  The  ^tiivTM^r  f.l  i:.tllii'\ .  1  ■  ti-i-' '  f  r  Iiti'-.  :  .  r -.m.  i-im  .;  .•m  ii\  ;in.,'.|..i.'i.i 
awitebw  attati  out  towaitis  the  gidlery  kiud-ntil,  away  imta  1  |io  aiwit,  and  «ii|iiiurt<--l  at  micn.tii  l>^^  |»iivi  i.hh  in»ukton>. 


n    I.  i'C  '  -•«   -  I..  -  ..  - 


the  cable  i^iineU,  and  the  cables  are  taken  from  them  to  the  '  Thty  an:  diviiicl  ii  n^'thvu-y  mt  i  im  i  :,  ,  .uid  bt-tweeii 
paneU  by  means  of  sqiar&te  brick  comjartnient*  on  the  tloor.  '  adjitcent  st-i  ti<.'in  there  m  pUced  a  U.i.-ii.  >  oi  i't ;  c  mi>t  'r- 
Forcelain  insulators  are  fixed  to  the  gallery  floor  and  the  [  ojicniffd  oil  -witch.  NomuiNy,  thfse  fwir  su  ii  .  s  iciuAin 
cables  are  fastened  to  their  to|w,  a  auxtit  akb cotreting all  three  1  cl<i>ed,  .md  tin-  tnc  sec'inns  tl.-is  .•llI;^'it  .i'.••  i  -k  l<>t.^  I  ns  ))ar, 
eompartment«.  To  e.ich  sei  timi  ar..-  !  ■jiiii'.'.tcd        v.im, -■  ti-m         ,1  in't.il,.ia, 

Un  reaching  the  {Mmcls,  the  cables  are  mpponoA  vertically  which  come  tlirou^h  tlie  tluor  (rum  (he  lir»t  {lalli-ry.  The  last 
on  triple  petticoat  instilatora  and  pass  upwitrd  through  the  .  section  hae,  however,  been  dt'si;!iic<i  for  itii'i!i'f;i*wr.4orH.  The 
floor  to  tm  aeooud  eaUeij.  Before  leanng  the  fint  gallery  1  geaeiator  cables,  Mill  kept  a|i;irt  liy  »t«>rM'  l>.u-tiltMll^  come  u|i 
Tannic  hoiravw,  mek  pawa  thmigh  as  iioUlinig  kiijf»«iritdi  ]  at  the  back  of  the  'lus  Wi  >,  a»A  aic  ;it).i<.hol  to  brow  ttnile 
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which  paM  through  inftuUtors  in  the  i>iinel«,  and  are  then  I  bars  being  niaiic  dead  so  as  to  permit  of  cleaning  ami  inspection, 
bolted  to  the  'bus  barn.  Thus,  l>otn'(^en  the  generatora  and  It  )iaa  alroaily  l>ocn  mentiouod  that  the  live 'bu«-liar  sections  aro 
the  mkin  'bus  ban  there  arc  the  following :  Main  generator  oil  |  connected  through  motor-operated  oil  switches,  bur,  in  onler 


i'lo.  4.— Uexeral  View  or  Exonx  KnoM  «](i>  8wiii.iiiu>aiiii. 


Fia.  fl.- I'kj.j  1 1(  Mr  i  u  Ml  EiuTKii  Oil  Swik  uei.  t'lo.  i;.    Tua.n-.ii>umi;!ih  ton  Srw  "v  I,mmiin<.  *M'  Ai mi  i 


«witch,  disconnecting  knife  switch  and  (lotential  and  current  [  that  thest>  gwitrlics  may  al'^n  be  attendcil  to  while  tli<>  st.-ilion 
tniuiifoniiers.  Tlio  function  of  the  ilisconncctinj;  knife  switchcB  ii  nmninj;,  di^c  innectinj;  knife  switi'hfs  are  insertcil  in  the 
is  simply  to  allow  of  all  gear  on  tlie  generator  side  of  the  'bus   cables  on  both  si.lcs  oi  the  oil  switcbe*.    t.'ablt:<  lla^c,  i>> 
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neccMity,  to  l>e  mvA  for  makin;;  cmiiivcliunt  from  llio  knife 
twitches  to  ihc  oil  switchef:,  nnd  thc^^c  nro  carric^i  on  inHulatoni 
in  iie)iaratc  1>ri<'k  c<inipartnu'nl»,  iiiuler  a  false  Hoor.    Not  only 


Fio.  -.— Kri 

aro  tlici  section  switches  Iwlwocn  adjacent  sections  electrically, 
but  they  are  also  in  thiit  jiosition  physically,  an<l  therefore  the 
actual  length  of  ruble  used  ia  a  ininininni. 

On  the  lliinl  j;.illory  are  the  feeder  Ims 
bars,  also  extending  the  length  of  the 
engine  room  and  housed  in  se|Kiiatc  brick 
compartments :  they  are,  in  fuct,  almost 
a  counter{)iart  of  the  gcneititor  'bus  hara. 
There  is,  however,  one  great  dilTercnce — 
viz.,  their  division  into  10  instead  of  live 
sections.  Hultcd  to  the  stmU,  which  con- 
nect the  generator  cables  to  the  main  'bus 
bars,  are  other  cables  which  proceed  verti- 
cally through  the  floor  above  to  motor- 
operated  oil  switches,  each  U-iiig  ca|iaiile 
of  breaking  a  circuit  carrying  1,200 
an]|K!rc8.  Knife  ili»eonncciiug  switches 
are  in6erte<l  in  the  ckbles  ]»rc\  ions  to  their 
entering  thi-  oil  switches.  Two  of  these 
cablei)  are  connectcl  to  each  section  of 
main  'bus  li.ir,  ami  after  ]Kissing  through 
the  oil  switch  each  cable  i>i  connected  to 
one  section  of  feeder  'bus  liar.  The  oil 
twitches  are  termed  '  group  switches," 
since  each  controls  the  six  or  seven  feeders 
which  are  connected  to  its  section  of  feeiler 
'bus  bar.  There  are,  altogether,  tiH  feeders 
connected  to  the  'bus  ban-i,  each  being  con- 
trolled by  a  motor-optrated  oil  switch, 
which  may  also  be  isolated  by  a  discon- 
necting knife  switch  on  the  'bus  bar  side. 
Our  illustration  (Fig.  ">)  givtsan  e\<'ellcnt 
idea  of  the  aiifiearance  of  the  fooler 
oil  switches.  The  stone  sl.ibs  whii-h  arc 
shown  in  the  foreground  are  ein]>loyei|  for 
covering  the  sepanitc  brick  c<>nipurinK-nt!i 
in  which  the  cables  are  lun  fnini  the  'bus  bars  to  the 
switches.    Uf  the  G8  feeders,  U5  are  for  operating  the  various 


lines  of  railway,  while  the  remaining  three  supply  three  Mnks 
of  transformer!*  t  Fig.  >'>),  which  reduce  the  voltage  Ironi  11, (.MX) 
to  2'JO  fur  the  pui|Mjse  of  tupplying  low  tenition  three  phai-e 
current  for  lighting  anil  working  certain  <>f  the  elcctrn  ally- 
driven  auxiliaries  in  the  station.  There  arc  three  singb-  pha.ie 
lCG!;kw.  transformers  in  each  b.ink,  and  they  were  supplied 
by  the  \Vestinghou4e  Coni|>any.  A»  mi.y  be  seen  by  the  ilhif- 
tratiun,  the  high  tenoion  cables  are  brought  up  to  the  trans- 
formers nu  insulators  in  a  faUe  HiM<r,  while  the  low  tenti(>n 
leads  ]>iu«  downwanis  through  the  tb-ir  on  the  opposite  »ide. 
The  transfonnem  themselves  are  ait  OMi'ed,  the  bla»t  hcilig 
cri^ated  by  ineani)  of  electrically  diiven  fans. 

IkClurning  to  the  feeiler*,  these  pajis  from  the  oil  swiith 
tenniiials  at  the  back  of  the  iMjurd  on  the  third  galleiy, 
through  the  HiHir  to  the  second  gallery,  where  they  still  con- 
tinue a»  three  sepinttc  cables  and  wheio  the  current  trans- 
formerii  are  interpiHieil.  After  jiassing  through  the  Moor  of  the 
"ocond  callerv  each  of  the  throe  cable*  forming  «ine  feeder  is 
attache  1  to  the  terminals  of  two  knife  dim-onnci  ting  *uiteh<s 
in  such  a  manner  that  the  lightning  arrester  may  slill  lie  left 
connected  to  the  feeder  even  when  the  Uiter  ii»  h'lt  U-ing  fed 
from  the  generating  st:ition.  On  the  other  hand,  when  it  iK 
desire<l  to  clean  or  iiKiHicl  the  arrcHer,  thi4  operation  may  be 
cffecleil  while  the  feeiler  is  in  service,  by  pulling  out  one  fif 
the  disconnecting  switches.  The  cables  arc  then  brought  into 
three-way  divitling  liells,  from  which  each  feeder  emerges  as  a 
three  core  lead  covered  cable.  All  then:  rabies  are  clealed  to 
the  wall  anil  then  taken  through  the  tl(w>r  to  the  conduit,  and 
so  to  the  sub  sLit ions.  All  cables  within  the  litation,  e.vrept 
those  which  have  been  !>|tei-ilically  montioneil  as  being  lca4l- 
covered,  are  rubber-coveiXHl  and  asbestos  insulated. 

The  control  lM>ards  are  very  similar  in  arrangement  ati  I 
construction  to  those  at  ("arville.  Fig.  siiows.  the  generator 
control  bi>anl,  which  is  of  the  lienrh  typo  ami  is  mountol  in  a 
bay  of  the  ■■•econd  gallery,  facing  the  engine  room.  The  in<iiru- 
ments  are  on  a  level  with  the  o|ierjtor's  eye  and  the  switrhe.* 
are  all  situated  so  as  to  be  manipulate<l  with  the  greateist  eaxe. 
In  each  phase  there  is  an  ammeter,  while  each  generator  is 
provided  with  one  indicitting  and  one  recording  (Kdyplia«e 
wattmeter,  a  power-factor  indicator,  a  voltmeter  and  a  liclil 


I.  D-^Mlli. 


araracter.  Synchronisers  of  the  dial  tyjie  are  mounted  oii 
swinging  brackets  at  both  ends  of  the  iKtard.    Kach  jKincI,  so 
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f&r  as  instniments  ui-e  concei'neJ,  is  exnct  (]ui>licAte  of 
every  othor  (nuieL,  but  there  U  a  certuin  afiioiiiit  of  diffurence 
with  regard  to  the  swiiche*.  Altogetbcr,  there  are  1 1  panels 
on  the  operating  bcxaiil,  ami,  afiart  from  the  iuHtrumenta  luuii- 
tioned  above,  the  following  are  common  to  all :— One  control 
anritch  for  each  generator  oil  switch,  one  for  each  group  switch, 
one  for  c«ch  motor  openite<I  generator  field  i-hcostat,  one  control 
twitch  for  each  motor-operated  turbine  governor,  one  push 
button  for  signalling  to  the  driver  and  one  synchronising 
receptacle.  Since  the  m4iin  'bus  burs  are  divi<lo<l  into  five 
sections  by  four  switches,  only  fiJur  control  switches  are 
retjiiired,  and  these  have  been  placed  on  ixineU  '2,  4,  0  and  8, 
while  the  coirespomling  synchronising  receptacles  for  the  'bus- 
bar sections  are  on  [MincU  I,  3,  5  anil  7.    In  aildition  to  the 


I'lU.  'J.     l-'KKliCB  CONTUOL  UUARO. 


al>ovc,  there  is  a  field  switch  of  the  knife-blade  pattern  on  each 
panel.  All  the  contrtil  leads  are  carrie«l  in  iron  pipes  buried 
in  concrete,  and  the  circuits  are  0|)cr4tetl  from  a  oattcrj'  at 
110  volts,  which  is  the  same  potential  as  tltat  used  in  the 
instrument  circuits. 

The  feeder  control  board  (Fig.  9)  consisU  of  18  panels, 
17  of  which  areei|uip|HMl  with  feeder  irutrumenta  and  switches, 
while  the  eigiiteentli  i»  set  apart  solely  for  the  control  battery. 
Elach  of  the  17  feeder  panels  cairics  an  ammeter  and  a  watt- 
meter, with  an  oveiload  relay  in  each  pliaao  anil  a  control 
switch  for  operating  the  oil  switch.  All  control  switches, 
l>otli  on  the  generator  and  feeder  boarcls,  are  accom{>anied  by 
coloured  signal  lam{>s  which  indicate  whether  the  main  switch 
it  open  or  clo«ed. 

For  controlling  the  electrically-operated  auxiliaries  and  the 
station  lighting  there  is  an  auxiliary  board  consisting  of 
*Ji  panels.  Of  these  four  are  e.vcitcr  panels,  each  carrying 
a  single-pole  switch.  There  is  also  one  panel  for  a  motor- 
genenktor,  whose  function  it  is  to  chaq;e  the  battery.  The  high- 
tension  oil  switches  for  the  station  transfonners  are  operated 
from  this  board,  and  the  low-tension  switches  are  of  the  auto- 


matic oil-break  type.  There  is  nothing  of  special  interest  with 
regiird  to  this  switchboar>i  with  the  exception  that  the  low- 
tension  alternating  'bus  bars  have  lieea  sectioned  up  in  such  a 
manner  that  at  times  of  light  load  all  repairs  and  inspection 
may  be  carried  out  without  the  necessity  of  working  on  live 
metal.  In  a  station  such  us  that  at  Loi's  rond,  whete  a  shut- 
down would  spell  diso-ster,  this  i-i  a  ]ioint  not  to  be  despised. 
In  the  engine  room  .ire  two  IH-toii  crane-',  driven  by  con- 
tinuous-current motors  of  the  U.T.-H.  typo.  Kach  crane  is 
equipped  with  three  motors  and  eontrol  gear  with  automatic 
release. 

The  fcedei-s,  after  Ic.iving  the  switcldioard,  arc  led  into  a 
conduit  which  runs  from  the  generating  station  to  Karl's 
('ourt.  This  conduit  consists  of  (ii  pipes  end)edded  in  concrete, 
82  being  one  side  of  a  9in.  brick  wall  and  3'J  on  the  other. 
Kvery  feeder  is  in  duplicate,  the  sjxires  all  being  laid  on  one 
side  of  the  brick  wall,  which  nms  the  entire  distance.  Three- 
core  pa|)er  in»ulate«l  Icad-i-ovoix-d  cables  of  0"15  sq.  in.  section 
are  employeil  in  the  conduit,  but  wiie-arniourod  cables, 
BU|>|x)rted  by  brackets,  aie  used  alon^  the  railway  line.  After 
thu  cables  were  laid,  tests  wei-c  made  at  a  pressure  of  22,000 
volts,  and  the  result  was  i>erfectly  salisfactury.  This  voltage 
»a«  up])lied  lietween  conductors  and  between  conductors  and 
earth.  Of  the  alwve  cables  Messrs.  Cidlenders  supplied  3C 
miles.  They  alto  supplietl  I  mile  of  0  221  si|.  in.,  1  mile  of 
0-52  sq.  in.  and  \  mile  of  S.W.ti.  6.    Most  of  this  was  used 
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Fio.  10.— Kccixti  CoKDcrr. 

in  connection  with  the  switchboattl.  It  is  single  cable,  insu- 
lated with  vidcantsoil  inibber,  and  covered  with  a  double  layer 
of  prepiired  cotton  braiil.  Over  this  is  a  covering  of  asWtos. 
Other  cables  iu  connection  with  the  undertaking  were  supplieil 
by  the  Itritish  Insulated  and  Hclsby  Cables  and  Messrs. 
W.  T.  Hcidey's  Telegraph  Works  Co. 

For  permission  to  view  the  station  and  for  much  of  the 
information  contained  in  this  article  we  are  imlebted  to  Mr. 
Jas.  K.  Chapman,  general  manager  and  chief  engineer  to  the 
Underground  Jilectric  liailways  Co.  of  Louclon  (Ltd.),  ami  to 
Mr.  J.  W.  Towle,  resident  engineer  at  Lot's^rootl.  To  the 
Hritish  Thomson-Houston  Co.  our  thanks  are  also  due  fur  a 
great  part  of  the  information  concerning  the  switch  gear,  for 
which  they  seciuxd  the  entire  contract. 


Elektrotechnisclier  Verein. — In  connection  with  the  celebra- 
tion of  the  twenty  fifth  anniversary  of  the  foundation  of  the 
Elektroteehnischer  Verein,  which  is  to  take  plate  from  Novem- 
ber 22nd  to  21th,  an  exhibition  of  eleclricil  api>ar.itus  is  to  bo 
held  at  the  Uerlin  <  Icncrul  Tost  OlKce. 
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POWER  HOUSE  OF  THE  NEW  YORK  RAPID  TRANSIT  SUBWAY. 


Although  the  travelling  facilities  of  New  York  at  the  pifaent  time 
are  numerous  and  well  orKamsed,  vet  of  late  it  has  become  mort- 
and  more  evident  that  tliv  ever-incrraaini;  paaaenKcr  tratlic  called 
for  now  and  rapid  nii^aii*  <if  liM'oniotion.  TKih  fact  led  to  the  incep- 
tion, some  vearx  ago  now,  of  a  network  of  ihallow  underground 
electric  railways.  The  lines  at  present  under  constnirtiun  aKgrrcate 
about  la  miles,  and  that  part  running,'  under  Kroadway  is  expi-ete^t 
to  \m!  opened  very  shortly.  A  shu't  deicription  of  the  subway 
Kvxleni  and  of  the  power  lioitHe  fiimi'liinK  ilir  energv  fur  operatini; 
ic  waa  given  by  our  siM'Oial  rorrf»p:>uilent  who  acruiiip«nied  the 
Institution  of  kicctriral  Kngineera  on  their  American  tour  (i>w  The 
Eleclhcian,  Sept.  '2Hrd,  p.  MlWl.  The  New  York  system  of  subway 
traction  is  of  special  interest  to  enginrrrs  in  this  country  on  account 
of  the  work  of  n  similar  di-M-riptiim  u  lm-h  i«  bemg  carried  out  at 
present  in  London,  and  the  power  sLatinn.  which  is  t»  furnish  electric 
energy  for  the  whole  network  of  New  York  subways,  aUn  nierita 
clow  attention,  not  only  on  account  of  its  si/e,  but  also  Unrause  it 
iiiarks  the  present-day  practice  in  central  station  engineering  in  the 
I'liiled  Stales. 

The  city,  as  the  actual  owner  of  the  subway,  wa*  anthurisod  in 
19<X)  to  issue  bonds  not  in  cxress  of  |l.'jO,(llM,UOO  at  Hj  iM-r  rent.,  and 
S&.OUO.UUO  for  property  rights,  and  to  enter  into  a  oiitrnct  fur  the 
private  construction  and  operation  of  the  system,  the  term  of  eon- 
tiacl  being  M  years  on  a  rental  diual  tu  the  interest  on  the  bonds 
and  1  p«r  cent,  aildiciotml.    Tlu-  cvutra<'t  for  the  part  of  the  system 


Flu.  1. — I'owr.a  Huint:  ix  ('.ni.%r.  iir  Kiucriux. 


decided  npon  at  that  time  waa  secured  by  Mr.  .lohn  13.  Mcl>onald. 
but  he,  in  his  turn,  assigned  later  on  to  the  Interbomiigh  ICapid 
Transit  Co.  the  lease  ok-  operating  part  of  his  contract  with  the  cily, 
that  company  thereby  befoming  directly  responsible  to  the  cily  fur 
the  etjiiipiiicnt  and  operntiun  of  the  mad.  This  roinpany  was 
forineu  in  the  spring  of  lUOI  for  the  express  purpose  of  operating 
the  network  of  subways.  Extensions,  which  were  later  decidt^d 
npon  by  the  lioard  of  Itapid  Transit  Itnilruad  Commissioners,  were 
carried  out  by  the  Kapid  Transit  Subway  Construction  Co.,  alTiUntrd 
with  t)ie  ii|M-mtiiig  ruiiipany  alluded  to  aUive.  In  Jaiiunry.  WMKl,  the 
Interboroiigh  llapid  Transit  ('o.  aciiuired  the  elevated  railw:iy 
system  by  lease  for  (KM)  years  from  the  Manhattan  Kailway  Co., 
thus  assuring  harmonious  operation  of  the  elevated  roods  and  the 
subway  system,  including  the  Brooklyn  extension.  Tlie  |>ow«r 
house,  which  wiut  erected  by  the  Inlerliorough  liapid  TriuiMl  Co. 
for  working  the  whole  of  the  siibwiiy  sysleiii,  is  situat4-<l  on  the 
baiika  of  tlic  North  Itiver,  between  \\'e«t  Kifty-eiglilli  aixl  Fifty- 
ninth  streets.  It  was  designed  and  ei|uipped  under  the  supervision 
of  Mr.  L.  H.  Stillwell,  the  electrical  director,  and  Mr.  John  Van 
VIcck,  iiiechniiicn]  engineer  to  the  company.  Fig.  1  represents  the 
building  in  course  of  construclion. 

It  is  about  TiiUft.  long  luid  2(IOft.  wide,  sikI  is  so  arranged  that  it 
readily  admits  of  future  extension.  It  is  designed  to  accommwiato 
t>'2,UU0  rated  horse-power,  made  up  of  10  main  unila  of  7,.'iO0  h.p. 
each,  the  remainder  consisting  of  tour  l.'J.'iUkw.  turbines  and  two 
fibO  H.p.  exciter  engines.  The  overload  capacity  of  the  lar;;e  units 
is  M  per  cent.  The  arrangeiiieiit  of  the  plant  has  tx-en  made  on  the 
basis  of  i(  di\-i3ion  into  six  »e«tions  which  are  nomially  operated 


independently,  each  m  rtion  consisting  of  six  liatlene*  of  boilers,  one 
chiiuney,  two  enipnea.  tiacli  direci-ctiiiiu-cted  to  a  .'i,tllliikw.all4-mator : 
two  condensing  eijuipmeot*,  two  biiilrr  fM-«l  pumps.  tHii  snioko  Hue 
svsteiiM,  and  detail  apparatus  neci-ssary  tu  make  t  ach  aertlun  cuiu- 
plele  in  itwif.  The  only  ^ariatioll  i»  a  lurbiiie  plant.  In  addition 
to  the  space  occupied  bv  the  •eetiuns,  an  area  was  set  aside,  at  tha 
Kli-venth-avenue  end  of  the  structure.  ft>r  the  pamage  of  the  railway 
•pur  fruiii  the  New  Y'ork  Central  tracks.  In  lb«  fourth  se<'iion  it 
was  deci<led  to  omit  a  regular  emnne  with  its  .'i.uaikw.  geiirrator, 
so  that  this  outfit  can  afterwards  Ih-  replaced  by  a  regular  .''•.(lUOkw, 
traction  generator.  The  o]>eratinK  ruuiu  Mction  is  practically  sviu- 
iiietrical  in  its  structure,  with  rr«p«Tt  to  lU  c«'ntre :  it  consists  of  a 
Central  area,  uith  a  tniM  nxif  over  the  spare,  and  galleries  along 
lioih  sides.  The  galleries  almig  llie  northerly  »ide  are  pntuarily  for 
the  electrical  apparatus,  while  those  along  the  •oulherly  side  arc 
given  up  chietty  to  llie  steam-pipe  equipment.  I'  lg*.  'i  and  U  show 
the  general  arrangement  of  the  |<ower- house. 

The  steel  slnicture  of  the  power  house  is  indepi-ndeiit  of  the  walls, 
till-  latter  being  self  supportmi;  and  n«r<l  as  iM-aritig  walls  only  for  a 
few  uf  the  U-ams  in  the  first  floor.  Although  structurally  n  single 
buildini;,  in  arrangrineiit  il  is  esw  nlially  two,  lying  "ide  by  »i<le  and 
w(i«rnte<l  by  a  bnrk  ditisum  Wall.  There  are  .X  lra\rr«'  and 
nine  luiigitiidinal  ro»s  of  main  colmiins.  the  longitudinal  spacing 
being  IHft.  and  Mil.  for  different  rows,  with  sp<-i-ial  brncing  in  the 
boiler  house  to  accommodate  the  anwugeinent  of  lK>deis.  Iloth 
the  boiler  house  and  the  engine  house  ha\e  five  tiers  of  ll<x>r  framing 
bi-luw  the  rtnt  pi>rtiun  uf  the  n»if.  the  three  upper  tn-rsuf  the  eiicine 
house  forming  caili-rii-s  on  each  side  of  the  ..p<-r»liiig  riMiin,  which 
i'  clear  fur  the  full  leii;;th  >>f  tlie  buildtnir.  Tlie  Uiilrr  house  rtuor* 
are.  in  general,  frauied  with  transverse  plate  Kirdersand  luiu.'itudinal 
rolbsl  beams,  arrangefl  to  suit  the  particular  reipiin'iiieiils  of  the 
imposed  liiode  of  the  boilers,  ec<iiioiiiiM'rs.  coal,  Ac.  while  the  engine- 
riHiin  tluors  and  pipe  and  switrhlxiard  trallenes  are,  in  general, 
framed  with  longitudinal  plate  girders  and  tr«n»\er««-  heniiis. 

Si'teral  plans  were  taken  up  with  a  view  to  the  cuiinliuctiun  of  • 
power  house  of  massive  and  siiiipte  de«ign.  but  it  was  finally  decided 
Ui  aibipt  an  ornate  style  of  treat iiieiit  by  «liirh  the  structure  would 
lie  nuidered  archil<  t  tundly  attraeti\  c  and  in  haniioiiy  with  ihe  recent 
ti'iideiirii-sof  iiiuniripal  an<l  i  lly  improveinents  from  an  arrhilertural 
stiuiilpoini.  The  Kli'xeiilli-aveiiiie  faca<te  is  the  mint  elaUiratelv 
treated,  but  the  scheme  ot  the  main  facaile  is  cnrrud  along  both 
the  Fifty-ei;;hth  ami  Fifty. nintli-stres-l  fr^.ius.  The  wi  sii  rly  end 
of  the  stnicture,  facing  the  riter,  may  ulllmately  lie  leiuuMti  in 
case  the  p<iwer  huu»e  is  eMrmh-il  t<i  the  Twelllli-avenne  btitlillMg 
line  fur  the  reception  of  l-l  generating  e(|uipiiH'iit«,  and  fur  ihi* 
reasnii  this  wall  is  designed  plainly.  Tins  general  style  ol  the  birv 
work  is  what  may  lie  called  French  Itenaissaiice.  and  the  colour 
scheme  has,  therefore,  been  ma<le  rather  light  in  character.  The 
base  uf  the  exterior  walls  has  U-eii  finished  Mith  cut  granite  up  tu 
the  Water  table,  alxi^e  wliirli  they  have  bi'eii  laid  up  willi  a  light- 
cobinn-l  but!  prt-s^ed  brick.  This  brick  lias  bi-en  eurn-hed  \>\  tin-  use 
ol  similarly  coloured  ttrractilta,  which  Bpp<-ar»  in  tlu-  piliisteis, 
about  the  windows,  in  the  several  eiitabuUtures  and  in  the  curnice 
and  parap<  t  Wiirk  The  l-!leveiith-a\emie  fm  ade  i-.  further  •  iirichcd 
by  marble  iimlallioiis  fram<-<l  with  terra-cuita,  and  by  a  title  panel 
directly  over  the  front  of  the  xtnictun'.  The  eronuiiii«<'rs  were 
plareil  above  the  boilers  instead  of  b<  hind  them,  whu  h  maiie  a 
material  saving  in  the  width  of  the  boiler  rumn.  This  saving 
pt'miilled  the  s«'tling  aside  of  a  gallery  at  the  side  of  the 
o|>er»tmg  room,  closed  oil  from  IkHIi  Nuli  r  and  engine  ruums,  for 
Uie  ren-ption  of  the  mam  pipi-  systems  and  fur  a  piinipini.'  equip- 
ment belou  it.  The  main  engines,  cuiiibined  with  tlieir  alternators, 
lie  in  a  single  row  alung  the  centre  hue  of  the  operating  ruuiii,  with 
the  steam  or  op<'ratinK  end  of  each  engine  fiiciiig  the  Uitler  house 
and  theup|K>sitc  end  tuw.ird  the  elei-lricid,  switehiiu;  and  euiitrolling 
apparatus  arranged  alung  the  miiside  wall  Wiihiii  the  area 
betwi-4-n  the  boili-r  huusi-  and  operating  room  there  i«  plai  ed,  for 
each  engine,  its  re«pe4-live  complement  of  pumping  appaniliis,  all 
controlled  by  aiul  under  the  operating  pirisilictiuii  »(  llie  dri\erof 
that  engine.  Each  driver  has  thus  full  cuntrul  of  tlie  pumping 
iiiachiricrv  required  for  his  unit.  SMiinietrically  arran^jed  with 
jespeel  to  the  centre  line  uf  ca<'h  engine  ar»'  the  nix  buib  rs  in  th« 
buiier  roum.  and  the  piping  frmn  these  six  boib  ri  furnis  n  short 
connection  between  the  uo/.i!les  on  the  boilers  and  the  tlirullles  on 
the  engine.  The  arrangement  of  pi|>ing  is  alike  fur  I'aeh  engine, 
which  results  in  a  piping  system  of  maximum  simplicity  that  can 
bo  controlled  in  the  event  of  dilliculy  with  a  degree  of  certainty  not 
possible  with  a  more  cmiiplirati  d  system.  The  main  |Nirtx  of  the 
steam-pipe  system  can  Is-  coiilrollt-<l  fr</m  outside  this  area. 

The  single  tier  of  UiiU-rs  inaJies  it  possible  to  •ii-i  iire  a  hiu'h  and 
well-ventilated  boiler  ri»m  with  ventilation  into  a  sUiry  roii:<tructed 
above  it,  aside  from  that  alTorded  by  the  wimlows  theiiiM-lve-..  The 
boiler  room  will,  then  fure,  b<-  cihiI  in  warm  wi-alher  and  light,  and 
all  dilhcultic!)  from  cM'tipiiig  steam  will  be  tninimirx-d.  The  placing 
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ot  tlw  MOBomiMn,  wttb  didr  MudfiMT  MBoke  flue  comuotiaiM  in 
tha  M»DoniUer  room,  all  ■ynunstncallj'  mrranRcd  with  rmpcct  to 
MCh  chimney,  r«niovea  fram  tbe  boiler  room  an  rlcinvrit  of  <Ui>lur-  ^ 
iMUiro  *n<l  inakt  it  it  poMible  to  pimx  ilirr-ctly  from  the  Uiilrr  !iou«.-  - 
to  tbe  operatitit;  ruoui  lU  i'oiivt  iin  nt  poiiiU  aloiiK  tlif  li-a^;i)i  u(  tin- 
power  houiH?  fitriu-turo-  F'.m  lt  i  hiiinn-\  is*  HitUKtt'd  in  liif  r«'iitre  at 
the  boiler  hoOM-  tu'lwi  rn  «  i>  ■  f  »i\  Im;.  r^,  ;iiui  th  is  the  coal  buiiltcr 
cooatmctiuii  i«  iliviJetl  iiito  M-ynrule  pockets  by  which  trouble  (ruui 
spontMipoos  enwhmian  oan  be  loariMwi,  aM  th»  Jlridad  ooal 
bunkencaniHravidafwlheataimijaajFdilbtMttgNdMofMaL  Tbe 
tHut  iMm  oa  which  the  cronomiMr  and  flne  lywum  i*  eooitnietcd 
will  aOow  of  aaMng  ri-piur*  to  any  om  Metioo  without  ahuttiiif  the 
BorboiM  not  cunnvrti  .1  iliroctly  to  th*  aoctioD  aaaiiny  npair.  Tbe 
looraf  ibi'  iHjucr  iiuti.ie  betwaao the  eohmui  baaea  la  a oonliiHioiie 
noaMof  rtinrrtti'  if:,  thick. 

Water  (or  condetiHiiii;  purposes  is  drawn  fnnji  thr  rm  r  mul  din- 
fharRed  into  it  thri.iii;h  l«o  tiionolilhi<'  nirKTi-if  tiiiiin  U  (>aj'alhl  to 
the  axis  <if  tijc  Imilihut;.  Tin-  itilnki'  rumiuit  hii-aiiuvnl  i;itonor. 
lUA.  hv  H.'  ft.  in  aiitl  a  rectangular  exterior  rnms icction  :  the 
outflow  tunnel  has  a  honeahoe-ahape  eroaa-aection  and  is  bnilt  on 
tup  o(  the  intake  timneL  Adjacent  to  the  oondenaing  wat«r  conduita 
la  a  10ft.  bjr  ISA.  natugnlar  caneiala  tomial,  ihRMgh  which  the 
unaaniBuad  coal  coBvayoc  b  InatalM  betwaen  the  chow  end  of  the 
piar  and  the  powar  hooae. 

Babeock  and  Wilcox  aafety  water-tube  three  dnitn  boilera,  rated 
at  000  H.p.  each,  have  been  Installed,  there  being  6.U10  v\.  ft.  of 
beatin;;  ><urfnce  and  lUO  hi|.  ft.  of  ^ratc  burfare  per  boiler.  There 
are  5*2  boi!rr<  Jirraii^ed  mi  Imth  »idc«  >>t  thf  lioili-r  riK>ni  in  iMiiti  riin 
of  two  I'lU'ii.  \V)'.h  n  niili-  iu.'<li'  lii-twirti  llic  upposilf  t<^v,-.  The 
boilyrw  art-  ftr"^ik;n<-<i  Utr  m  tti»rkii:c  wt'.nn  jirt-Hsuri-  n(  'i'J.'.lb.  per 
M|niire  mt'li  and  for  a  hydraulic  t<  »t  pii-^»iiri  uf  MKilb.  per  6<)niirv 
inch.  Kach  boiler  is  provided  with  21  vertical  wau  r  tube  stctioii^, 
each  and  aection  ia  14  tubaa  hi(h.  A  few  of  tbe  lio(ler»  are  e  luippcd 
with  aupcrheater»,  both  the  B.  andW.  and  Foaier  types  U-mu 

Till-  settiiij;  eiubodie*  several  «i>rciHl  fcaturen  which  arc  n<-»  iu 
boiler  erectidu.  Th<  y  are  sM-t  higher  up  from  the  floor  tlmn  in 
«tniHi:iiil  {  r.irtice,  the  rentren  uf  the  dnUJU  beintC  l^ft.  aUne  the 
floiii  iir.e.  This  feature  provides  a  higher  combnation  chaiiilxr.  for 
either  hiiinl-liml  L;ra!i «  or  automatic  stokers;  and  for  inclined 
grate  st<ji.i  r»  ri:i    h  tarried  well  up  above  the  sup|>ortini( 

girders  uniit-r  lln-  t^tih'  walU,  ku  that  these  yirdcrs.  will  not  la-  In^ateil 
by  prnxiniitv  tu  the  tire.  .\»  regards  tlie  masonry  wtting,  practi- 
Cttlly  tlie  entire  inside  exposed  to  tlie  hot  g««««  in  lined  with  a  high 
^ncie  of  fiaafacielc.  Tlio  oadi  of  thoaatting,  wimw  tbajrear elaaning 
la  done)  ia  pnvidad  with  a  aUdinif  floor  phrte,  wliich  ia  tiiad  when 
the  upper  tnbea  are  liaine  elenned.  There  is  also  a  door  at  tbe  flour 
line  and  at  a  lii||har  icTel  for  light  and  ventilation  when  cleaning. 
Over  the  tubes  arrangements  tuivn  been  niixde  for  the  reeejition  of 
>.;)'i  rliea:i;v'  ip|iarntUM  witlMjiil  di^ingini,' '.In' brickwork.  When  tlu' 
luick  walls  are  c-oristiuoteil.  at  ea<'h  side  (if  the  building:  (■■•l.iiinH  at 
the  trout,  cast-iron  plates  are  erected  to  u  In-ii^iit  ul  "Hit.  eiu'li  fh\i' 
of  the  column.    An  air  space  is  provided  between  each  ensl  irun 

Elate  and  the  column,  which  is  accessible  for  cleaning  rroui  the 
oiler  front,  the  object  of  the  plates  and  air  space  being  to  prevent 
the  tnuiamiseion  of  Iteat  to  the  at««l  coloiuns. 

In^ftont  of  all  the  bpileis  ia  a  oontiiiuous  platform  of  open-work 
oaat^nm  pipee,  laid  on  ateel  bcania.  the  level  of  tl>e  platlwm  being 
Sft.  above  the  main  floor.  The  platfimn  eonneeti  aeroaa  the  firing 
ana,  opposite  the  walk  between  tha  hattlirli"  and  at  tbaee  points 
tiiia  pktfonn  is  carri^l  U-twccn  the  boiler  eettings.  Each  boiler  is 
provided  with  twu  water  i ulumns,  one  on  eacli  outside  dmm,  and  . 
e.ncli  biiilir  a. II  j.^.'.o  :iv.f  sii  ;i:n  y.uirc  ul«f,e  the  plalfdiui  for  the  i 
water  ttniii  a:]'i  ■  iif  beNm  lln'  plntfonn  fur  the  tiienien.  The' 
htop  and  flict'k  \  al  ' ^  <'i:  t  ai-1.  Uriiler  drum  liave  been  made  speciall>  ■ 
heavy  for  tlie  requirement  uf  tlus  power  house,  and  this  sp«cial ' 
imeraaac  of  wai|iit  haa  been  applied  to  aB  Che  several  uiincr  Witer 
llttiBga,  HaM.findOibsongrateaofthaahakiiigpatieraliavebaen 
(tirnished  with  !W  boilers,  and  for  each  of  thc«e  grates  a  apecial 
lower  front  has  been  eonatrueted.  These  fronta  are  of  sheet  steel, 
and  the  cual  parses  down  to  the  floor  through  two  ateel  buckslays, 
whicli  luiM  been  enlarged  for  the  porpoae.  Then  are  threi-  firing 
doors  Mild  llie  sill  iif  eneh  door  is  JWm.  above  tln'  Ibmr.  Tin-  l"i 
Iwileis,  w  liieli  will  r<  c'ei\  e  coal  fnini  the  cuisl  ljunker  iiieali  ii  li.':  woo'.i 
tlie  fourth  and  fifth  chimney's,  have  Uwu  (uruishetl  with  automatic 
■tokan.  It  ia  nogoaad  to  an^liiy  wgarimttaw  to  the  antira  boiler 
piaat. 

The  boiler-room  oaSioff  haa  been  made  eaparially  hif^,  and  in 
thia  respect  tlio  toom  dinna  fram  mart  powar  hooaaa  of  rimilar 
eoDaimetion.  Thedlatanoo  from  the  floor  to  tfao  coiling  is  B.^fi  . 
and  from  iho  floor  plates  over  the  boilers  to  the  ceiling  is  i:!(t. 
Over  eai'h  Ixiler  is  an  opening  to  the  eeonoiniser  tliKn-  iiliovi. 
covered  witii  im  imii  grating.  The  lieighl  uf  tlie  rnoiii,  a-i  well  as 
the  feature  <if  tlitse  €ii'i-ninj;B.  aii<i  !)ie  BLiirWiiv  wells,  .mil  «itli  On- 
large  extent  ut  wiml  .w  ..pi  lu;:^'  in  th.'  -.n  .tii  wull.  ^vill  lii.iki;  tin 
roum  light  and  especially  wel!  \  <  iiti;^it.;d.  L  iider  tliese  coiulilion.s 
the  intenae  heat  usually  eiici  tint.  r.  <l  over  boilers  will  largely  be 
obviated.   In  addition  to  making  proviaiooa  for  the  air  to  escape 
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from  the  apper  p&rt  of  ihe  boiler  room,  arrasgement!)  have  been 
pravMMlfaral]0inqgtlieair  to  «nMr  aitiM  bgMam.  m>  inflow 
of  air  wfll  take  plM«  thnnmh  the  sootbedy  nnr  of  buanunt 

windows,  which  eiitend  above  the  boflar-isoia  fldor,  and  tbaooA 
tb«  wrought-iron  open  work  floor  eonatraeltatt  wtaniling  alonffU 

th«  rear  of  the  northerly  row  of  boilers. 

In  onler  to  burn  tho  fln«r  |;r<itl«!«  of  anthracite  coal  in  ttiflicicnt 
qnantitieH  to  obtain  rating  wjth  the  liiiml  fired  tr™i<  s,  I'vl  in  rrilcr 
to  geciue  a  larse  ex<w«»  over  boiler  ratini,-  « itli  otluT  coils,  !i  .«tciii 
of  blowers  onii  air  darts  has  been  pruviiietl  in  ihe  itaaeuitni  under 
the  boilers,  (hio  blo^v  cr  ts  selected  for  every  three  boilers,  uath 
arrangeuunts  for  supplyinc  all  six  boilers  from  one  blower.  The 
laaMllft ■   -        ---^  " 


afaova  tka  flaov  aad  ML  flfat^  vida 
at  the  floor  Utw.  Satih  Uower  It  jBraetly-cotmaelea  to  a  t«o>ani^ 

7|in.  by  I8in.  by  ft)in.  upright  automatic  compound  stoam  aORina 
of  the  itelf-enoloscd  type,  and  i«  to  provide  a  snfRcient  amount  of  air 
to  bnni  10,0001b.  of  roinbu«tible  per  hour  with  2in.  of  water-pros- 
Rure  in  the  ash-pits.  The  main  nues  are  arranged  and  fitted  with 
(laiupcrs,  so  that  Um  gMss  can  MM  direell;  to  too  ebinmajr,  or  •!•« 
they  can  be  divHlail  fhioagh  uo  aeonomiaBn  and  thicioo  laaah  the 
ehitnney. 

Coal  in  brought  in  from  a  pier,  700ft.  long  and  60ft.  nido,  nn  rfii 
river  bouk.  It  is  unloaded  at  this  pier  from  barges  and  iv  curnud 
by  ntaiw  of  a  WKb.  Bobbina  alaetneaQy-opamtad  bait  aonveyor  to 
too  power  booaa,  whan  il  ia  faeaivad  on  tUin.  inetinad  conveyor, 
which  distributes  it  to  tta  toillwra.  It  ia  elevaWd  to  the  top  of  the 
boiler  hoiue  {UOh.  faigiO  attta  rate  of  SCO  tons  per  hour  or  more, 
if  00  doairad.  Xhaaa  ooQTqjon  bava  atitomalia  Mlf-rerening  trip- 
pan,  which  diattibala  the  eoal  evai^y  in  tba  baaknra.  For  handling 


are  bolted  gate  valves  for  ahntting  off  Hut  coal  from  the  corre- 
Tpfrrf^t  downtakaa.  Vtaat  thaaa  natta  tfaa  down  takes  lead  to 
boppan  wtAsh  aia  on  Am  eeoaomiaar  floor,  and  froni  the  hoppers 
fba  lower  sets  of  downtakos  extend  down  to  the  boiloni.  Juxt 
above  the  hoppers  on  the  eeonominer  floor  the  cual  downtakeii 
are  provided  with  valves  and  chutes  to  re<>d  the  mtl.  either 
into  the  hopper  or  into  the  di^tributinf;  (light  eonvf-yoi-  aloiiKside 
it,  Thoff  (lintrifinfinf;  rvinvpynr?.  oiif-  corresponding  with  eaeh  row 
of  ilnwn'.nki  s.  )« -rinit  tin-  fi-i-ili.-i;;  I'f  i-iial  from  any  bunker  or 
buukc!-i  111  till  t.oilci'H  wlii-n  ili  sin  ii.  Thpy  are  the  ordinary 
type  of  tlif;lit  (imivi  v.  'r,  ™))iible  iif  r'.iiiiiin^'  iii  i  r r  direction  and 
provided  with  gates  in  the  bottom  o(  the  trough  for  feeding  inUi  tho 
aantal  ahow^nianliaBad hoppata.  In  ordarto  aHminata  tbeataaaata 
thatunalddavaloplnaaanTayorof  th«ftt111oi)||lbof  tbo  baUdtnir, 
the  oonveyor*  ara  of  hiJf  the  entire  length,  with  eU  i  trie  driving 
eBginaain  the  eentr«  of  each  eontinuouHline.  The  inittivllittion  of  XWi» 
conveyor  «y*tera,  in  connection  with  the  eoal  dnwiitakes,  niake.<i  it 
pOKHibIc  to  carry  a  high. grade  eoal  in  some  of  the  bunkers  for  u.^q 
during  periods  of  heavy  load  and  n  cheaper  grade  in  other  bunkcr.4  for 
the  periods  of  hght  load.  lOach  section  of  I'l  boilers  hiis  ita  inilividunl 
stack.  Four  circular  tines  arc  leil  Iroin  each  battery  and  connect 
t  1  11  horizontal  flue  of  rectangnlnr  cross-section,  two  of  thf 
latter  flues  serving  Sot  tho  threo  batteries  of  the  iM,'ctiuu  which 
are  on  the  laua  aide  of  Iba  hotter  rootn.  These  flues  enter 
Into  a  common  uptaka.  wfaieta  lead*  to  Iba  aiaeb.  Tha  flaea 
are  lined  with  liricK  and  arc  provided  with  >ttip  expantiOB  joisla, 
and  while  the  presient  equipiijent  of  the  nlant  iloea  not  inelllda 
eeoDoiniaeia,  pcoviaioo  haa  baen  made  ao  tnat  the  gaaaa  my  ba 
tbnmn^b  tha  aeoaaniiaaia  ahonld  thay  be  imtallad  in  fha 


Flu.  i. — Qktau,  Plan  or  PtiiNO  to  Main  ENrnvKS. 


dilTerent  grade*  of  coal,  distributing  conveyor*  arc  arranged  under, 
iieath  the  bunker«  for  delivering  the  coal  from  a  particular  bunker 
through  gates  to  the  dowuUtke  hoppers  in  front  of  the  boilers. 
The  cual-hniidling  syHteiu  in  question  was  adopted  because  any 
serious  interruption  of  serviett  wouKI  be  of  short  duration,  a$  any 
baltt  or  part  of  tho  Itelt  mecbani»ni,  conid  (jnickly  be  repaired  or 
raplaeiM,  The  in-Btein  aleoposacMMcrs  advantagos  with  respect  to  the 
nnti  lu.utc  ,n  cin  diatcibntion  of  coal  ia  tho  fannJurs,  by  means  of  the 
Si  If  n  \  i^MDg  trippara.  Theae  derim  their  power  fkom  lha  convey- 
ing  bells,  l-'.ach  conveyor  has  a  rotarv  eleaninn  bciMix  to  cleanse 
the  belt  befiin-  it  reaches  the  driving  pulley,  and  thay  an  all  dri«in 
by  induction  niotnr-  .  Tlio  tower  frame  "and  boom  arc  xt**!.  the 
former  running  on  i  .ui  imU  along  the  dock,  and  ia  self  pr(>|><'llin<'. 
The  lift  is  unusiiaiiy  siuitt,  fi>r  i!ie  reason  that  the  weigmng  appn- 
ratus  is  removed  horizontal; s  i  n^i  de  in  a  separate  house,  in.tteiul 
of  lying  vertically  below  the  erusiiicr.  This  arraiigeiueiil  reduce-t 
by  40  par  aant.  rin  lift  of  the  bocket.  which  is  of  the  d.-im  !,liell 
type,  of  44  cubic  ft.  capacity.  The  luain  hoiat  i»  directly  couuectcd 
to  a  900  ii.p.  motor  with  a  sfecial  «^ystem  of  oontioit  and  tha  iRdley 
engine  for  hauhng  the  bucket  along  the  boom  is  alsodireettyconple^ 
to  a  multipolar  luutor.  The  receiving  hopper  haa  a  large  throat, 
and  a  xteel  grizzly  in  it  whieh  surta  out  coal  small  enough  for  the 
stokerK  fiiul  by  passes  it  i>muncl  tUu  ennher.  The  cruiiher  i.i  of  the 
two. roll  lyp<',  with  relieving  spriiiirK,  and  is  operated  l>y  a  motor, 
which  ix  also  used  fur  pro|>(  llirig  llie  tower.  Co^l  is  weighed  in 
duplex  y  Ion  hoppers.  The  seven  bunkers  have  an  ag«Tegate  eapji- 
city  of  about  114,000  luus,  and  oi'e  bmll  above  the  b<>iler  room, 
botwaaa  the  ataelia.  Coal  hi  brouKfat  to  tha  boikta  through  clnite^ 
whieb  deKver  oo  the  floor  in  front  of  the  ilre'dooint.  Each  buukt>r 
baa  eigfat  oaat-inm  ontiate,  foiar  on  aacb  lida,  and  to  theae  ontleia 


future,  or  cl»e  may  be  delivered  diri  etly  to  the  stuck.  Tlie  .stiieks 
have  b<wn  ilcnigned  in  such  a  iiinmKr  as  to  eiiTiiiitli  upim  the 
iKiiler  rnoiii  apace  as  little  a»  poxsilile,  and  are  onrrieil  mi  .I'.rnotural 
.steel  column.',  the  bases  of  the  stacks  beioj.'  m  llie  K  v^  1  uf  iKe  lower 
rart  of  the  coal  bunkers.  They  were  built  of  brirk.  Iiy  the  .Mpliona 
Custodis  Constnirtinn  Co  ,  and  wris-ii  alKiUt  l.ItiO  t^iri^.  the  t'>p. 
which  ia  liift.  in  diameter,  being  'i21lt.  above  the  level  of  the  grates. 
I  They  are  suntmunted  by  on  iron  ti>p  and  an  providwd  witll  a 
I  gallery  and  well  etjuipped  with  Ugiitning  eondtutors.  ATbare  tllO 
I  ehimuey  passes  through  the  roof  of  tlie  boiler  lion-e.  a  *U-i  l 
plate  and  aitglc  curb,  wllich  clears  the  ehimney  by  iliu  nl  nil  [ouils, 
is  provided  in  cotiliection  with  the  rn.jf  fiJiiniiig.  Tins  is  :■  )V..reii 
'  by  a  hood  flashed  into  the  i  rickvvoik.  >j  itinl  llie  m  if  im  ei>ii. 
nectiuii  with  or  be^iring  iipou  the  i  Limiii  y.  .\t  n  jii'iiit  If;,  liiii. 
bel  )vv  the  eap  of  the  ehiuiiiey  the  Kiirk^uik  i*  uh  Id  inK  foi- 
severnl  courses,  forming  a  leil^;,'.  iiiov.iid  the  oiit-.il'-  ■(  whu-'li  n 
placed  a  wroiiyht-iron  niiling  ( >:)l'.  ani^vd  iron  lu<i  !■  r  =ii'ii;»  ueie 
b<iill  iu  the  Liriekwui'k,  lur  laddcib  uu:ii  iuMiie  und  <i>r~]  \  ■  Uii  sli<i(t,. 
I  In  tlw  baaetttont^  nndar  tlia  boiler  room,  ate  four  ash  i :  i  U<.  i>v.> 
,  iinder  each  boiler  row.  Tho  ash  is  disrharued  thnuf.  i  .pp<  rs 
into  24  eleetrifully-driven  cars  '1  Imn  riip.i  in,  1.;,  .»  Uieli  it  |M 
conveyed  in  the  pier  lit  llii:  xiv.r.  !ii;  l  lliLTt  bmileil  j  hcow«  for 
disposal.  I'!iu-h  tnrlms  t«o  four-ulp  i  i  |>i\ol<  il  tnii  !»<  ••  .'li  >|Mio;^J. 
Motive  po«er  i>  siipplieil  by  mi  ekclilr  ^'oin.-i-  iiiitl,  i  \  n  ■  ■umiHM', 
The  ears  deliv  er  the  u^lll■s  to  uii  <  !• ioi;  lit  it  c;. :  ;  ■  i .  w  liii'li 
tills  the  ash  bunker  'I'ht.''  will  >  •  utiuti  l  iK'Ll  i  ■.  uii.l 
built  <>(  stei'l  with  a  Mis[H'iisioii  li  'ttuiu  lined  vvuii  tMueWl'". 
Kol-  de'iveriiig  stored  iislies  tu  imit'^.  a  .  lUecting  fc  U  (-xtioula 
lougiludiiially  uiiiler  ihe  puekei.  i"  i  in  led  by  tiyUt  cnteii- 
It  deliver*  aahea  to  a  loading  belt  conveyor,  tin-  (MitVanMrd 
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end  of  which  i«  hin^M]  ao  na  U>  v»rv  the  height  of  delivery 
And  to  foUl  up  inoide  t\w  wharf  hne  when  not  in  uw.  I'lidcr  the 
aule  of  the  boiler  room  are  located  the  water-gtorage  tanks,  whiclt 
arc  fil]e<l  from  the  citv  water  aupplv.  These  lank«,  whirh  ari-  10 
in  number,  are  44ft.  lone,  14f^.  wide  and  'Mft.  ili-*p.  T)ie  enlirn 
■eries  ia  connected  bv  a  pipe  line,  and  the  ndiniMiion  of  water  con- 
trolled by  tiieana  of  tloatit.  Tlie  fe«4l  water  (or  the  Imilera  is  drawn 
from  theii^  tankii  tlm^u^'h  an  Hiti.  suction  line  and  is  delivered 
through  a  Tin.dlsehari^,  either  to  the  heaten  or  directly  to  the  boilera. 
The  feed-water  piping  la  constructed  wholly  of  cast-iron,  except  the 
piping  above  the  Hoor  line  to  the  Iwders,  which  is  of  extr»-hea\y 
aemi-annealod  brass  with  extra-heavy  cnxt-irun  fittings. 


is  7A  revs.  p«r  iiiin..  and  they  were  de^ifnevl  and  inanufadnred 

by  the  .\lht*  ('lutliiiei->  ('iini|>an\.  Tli<->  are  |^iaraiit<H-il  not  lo 
require  more  than  I'J^lb.  of  dr>  i)(<-nm  perindiriUrd  home  power  per 
hour,  when  inihcatiiit;  7,.'iOO  h.p.  at  75  rr«it.  p<-r  min.  with  a  varuiini 
of  'iAin.,  a  steam  pressure  at  the  throttle  of  li.'ilb..  and  with  saturstesi 
steuun  at  nomial  temperature.  Thocuaranlee  inrhidet  all  the  slenni 
u«ed  by  thi-  engine,  jneki-t*  and  r<-heat4'r.  For  the  hibncntioii  of  the 
enirnes  an  extensile  oil  distnlmtint:  ami  lill«<riiii;  systi-m  ia  prti\idi-il 
The  piping  to  the  entwines  in  roiii>irurtefl  on  a  diipln-ate.  or  rrib 
system,  by  which  the  supply  of  oil  cannot  l>e  interrupted  b\  a  break 
in  any  one  pipe.  Tlie  oil  on  b  ntiii);  the  engines  isniiidiirled  to  iIk- 
hlleriiiK  tanks.    A  piiiiipini:  e<|iiipiiient  then  re  delners  the  oil 


liotwcon  the  boiler  and  engine  rooms  is  an  area-way,  in  which 
ha*  Ix-eti  located,  as  far  as  po«Hible,  all  the  main  steam  piping,  the 
lower  part  of  this  spare  serving  fur  the  puiupei,  and  the  heaters  being 
carried  on  the  raised  tlour  of  the  area-way.  Starting  at  the  side  of 
the  boiler  house  away  from  the  engine  room,  the  three  boilers  of  a 
section  are  connected  by  means  of  9in.  pipes  to  a  14in.  header  which 
cruKses  the  boiler  room,  and  is  incrvasnl  to  ITiii.  where  thu  Oin. 
pipes  from  the  other  three  boilers  of  the  section  join.  Frotu 
this  point  the  17in.  header  passes  through  the  wall  between  the 
boiler  and  engine  room,  and  enters  the  pipe  areas  where  it 
branches  into  two  l<4in.  lines  which  drop  below  the  enginc-ruom 
Hour  and  turn  with  large  bends  and  enter  «team  M-(Htrat<in«. 
from  which  a  l-lin.  pipe  leads  up  to  the  throttle  valve  at  the 
bottom  of  the  high-presMure  cylinder.  In  addition  to  this  direct 
connection  between  the  engine  units  an<l  the  boilers,  three  t2in. 
headers  have  been  provided,  which  are  run  throughout  the  leiigth 
of  the  building.  At  (he  point  where  tlie  I7in.  heiuler  diiiileit  into 
the  two  Itin.  lines  leading  to  the  engine,  n  manifold  is  provided  to 
whirh  the  three  I2in.  headers  previously  mentioned  are  connecjed 
and  to  which  ol&o  is  connectMl,  by  means  of  n  by  pass,  tin-  17iii. 
header  from  the  six  boilers.  With  this  arraniiement  it  is  possible  to 
serve  any  engine  unit  from  any  group  of  boilers,  niid  thus  the  chances 
of  interruption  to  the  service  are  rendered  remote  as  pom.ible. 
The  disiHwitioii  of  the  piping  is  >,hown  in  detail  in  l-'igs.  4  and  S. 

The  entire  mam  sleam  piping  is  of  extra  heavy  wrought  iron  with 
loose  tlanges  of  forged  steel ;  no  expansion  joints  of  any  kin<l  have 
been  provided  in  the  steam  lines,  expansion  being  taken  care  of  by 
means  of  long-radius  bends.  Valves  are  iiitrudiiceil  in  such  a  way 
as  to  proxide  lor  easy  and  |iositiv«  operation,  and  ijiiirk  rtosing 
valves  ha\'e  lieeii  used  wherever  neceKsary.  The  valves  for  control-  , 
ling  the  operation  of  t)i<-  iiiiuiifolil,  and  also  llie  Uiies  to  the  eii^'iiics 
faa\  e  their  stems  extended  through  the  wall  of  tile  pi|<e  area,  and  nre  { 
nn-anged  to  be  opcrate<l  from  a  gallery  above  the  engine  room  tlour.  ; 

The  main  engines  are  twin  compound,  and  are  rated  at  ii'iOOll.P.  ^ 
each.    The  high-pressure  cylinders  arc  4'2iii.  in  diunieler  and  the 
low-pressure  Htiiii.,  llic  stroke  bi-mg  fiOiii.    l'ii|i|>et  valves  art  filteil 
on  the  U>ps  of  the  high-pressure  cvlinders.  anil  the  low-pn-ssiire 
cylindersi  are  provided  with  Corliss  valves.  The  speed  of  the  engines 


to  the  elevated  storage  tanks.  All  piping  carrx-ine  filten-il  oil 
is  of  braas,  and  fittings  are  inserteil  at  proper  pipes  to  furili- 
tate  cleaning.    The  pres<-iit  iu»tallation  includes  two  oil  lUtering 


ir'tu.  tj — C>Mu<>i,  Snii,.ili">tuii. 


tanks  St  the  easterly  eml  of  the  powi-r  hoii»i-,  but  the  com- 
pleted plant  coiileiiipiiles  tin-  addition  of  iwu  extni  hlteniig  tanks 
at  the  Wi'sterly  eml  of  the  slrilolilre.  Kaeh  low-pre^-iire  cyhmler  i.< 
eonneoteil  by  a  short  leii-.jth  of  aom.  pipe  t<i  iiii  .\lllH  ri.'ir 
barometric  cuiuliiiser.  Tlit-ie  ciuideiiMis  me  cmiiiil  on  a  •<tiiic- 
turul-stccl  Ruppart  on  the  front  of  liir  eii;iiiu'.  Tlie  eiiniliitiiia 
water  enters  iil  one  side  of  llii<  eoiiih  user  ihioviu'li  a  Hill.  pipe, 
and,  aftur  beuig  divide*!  by  iiiemio  of  a  >|>iut  pluie,  is  bi'ou;;ht  into 
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contact  with  the  oxhuu>t  sti  am  in  tlir  \iv.\ii\  body  of  ihe  contlenser. 
The  ilischargc  is  carried  by  means  of  a  tail  pipe  to  a  hut  well  in  tho 
bitaeiiK'Dt,  from  whicil  it  la  led  to  a  discharge  tunnel  wliieb  amptlM 
into  the  river.  Condenaing  water  hi  obtained  directly  from  the  riTer 
through  u  iH'Oond  tunnel  built  under  tho  diachar^e  tunnel. 

Tiic  circulating  puinp  for  the  condonwr  draw*  the  wntur  ihroueb 
a  24jn.  suction  pipe  and  delivers  it  through  an  IKin.  pipo,  which 
bmichcfi  into  two  14in.  pi|i«ei,  each  of  which  Imiu  to  one  condonitec 
ol  •  unit.  All  the  puuipa,  aa  prevMHllljr  lUted,  ace  located  in  the 
aiMWAv  under  the  pipinf;.  and  ore  ao  amnged  aa  to  bo  capable  of 
iioin^  controlled  from  tho  engine-room  floor.  All  arc  ateam  driven, 
and  are  of  the  vertical  croi»-couipound  pamping  engine  type,  with- 
out side-pocked  plunR-crt--.  Th>'ir  fmindtilions  are  upon  the  basomont 
floor  level,  oud  the  ^luun  c;,  luiii.  r-  cYltmi  ilx  v<:  (he  englnu-room 
(^.K>r:  the  ^ttrittin^  mi1\cs  inil  v-.iritrn]  of  s]u*i  il  i-s,  tlu'rr»f*irif,  e?:tin4y 
h.-I'Ilt  t!n^  Mi|H  r\ irtiixt  (if  t 111- .Tii^inrrr.  I  j.i'li  jvnii|i  li  t--  ii  noriii.il 
capacity  of  10,Oi)u,()Ui)  gallons  of  witlti^i'  pvi  day.  »u  lliat  lh<>  uttal 
MHaaiog  MfMity  of  all  tlw  pnmp«  ia  130,000.000  gallona  per  day. 
Wblb  we  mad  aRaiiiat  wliidi  ibeoe  puiupa  will  be  roi]uir«d  to  work, 
wbm  aiaiBted  by  tho  vacuum  in  the  condenser,  is  much  less  than 
tlw  total  Uft  from  low-tide  water  to  the  entrance  into  the  con 
deneing  chambers,  they  arc  so  dcsi<;nod  an  to  be  ready  to  deliver  the 
full  quantity  ibu  full  htni^he  if  for  any  reason  the  oAisistancc  of  tho 
vacuiim  •■■li.'i'ilii  III'  I.>^'.  iir  iml  nvailuMi  ;n  I'lin  c  of  Blarting  up  A 
toliip'Tiiry  uM'ili):iii  run  I'lit  n  iiiirL'  llir  \;ii-iitiiii  ordy  for  a  shm-t 
tiliic,  i»nii  Uii:  rliii'tuii'ioiii  iif  ilic  tiilr,  i>r  .•■.<  ii  »  (•.••npl(>1/>  Insn  uf 
vacuum  caniuit  ;iucrurc  with  [lif  <iiii*tuni  Mnpiilv  i.(  unu-i'.  the 
fi'Overiior  aimply  admitting  to  the  cylinctera  ihe  proper  oinoual  of 
•team  to  do  tno'sntk.  The  kjgb-fniinw  eteam  ayUadon  ore  li'm. 
in  diameter  and  tiM  kt«>]nOi*ura  aroSOin.;  the  two  donUe-aeting 
water  phtn^crK  ore  each  20in.  in  diameter,  and  the  stroko ia Min. 
for  ull  [  hii  wal«r  endK  are  rompuitition  fitted  for  6idt  water,  and 
have  volvo  dvcki«  and  plungeiB  entirely  of  that  tiinU-riiO. 

The  dry  varuuiii  pumpo  HO  of  Iho  vertical  form,  nn<l  each  is 
locivted  alongftid«?  of  tho  corrcaponding  cireuliaing  pump.  The  utenui 
cylinders  also  ]iro]ect  above  the  engine-room  floor.  Tlie  vacuum 
cylinder  is  immecliately  below  thi'  sU  iun  c>  !iii  l«r,  and  haH  u  vi\h  <■ 
that  is  mechanically  operated  hs  lui  f  -cui.xnv  on  the  ahafl.  Tli* -.i- 
pumps  are  of  the  cltMn-eleamriCL'  1.v]K',  nu  i,  « iiih  c<>ntrol!*ii  by  u 
governor, can  be  clmiij^'ml  ir;  sj.inl  whilu  ruiiniiiu'  tn  miv  ili'lrrminiHi 
rutv.  FrolU  each  atmospheric  exhaust  valve,  which  ijri'ctl\ 
Bonnoctod  to  tho  ■ondmiiiiB  ahinriMtot  oadthwy  praeeore  cyluhK  i 
H  run  dowawwd  a  MNa.  rivoMl-steel  exhanal  pipe.  At  a  point  ju  t 
under  the  engine  room  floor  the  exliA'isI  \nfu'  U  varnini  liorizontaliv 
Oiround  the  engine  foundation*,  th6  t\M>  mliiii  >  iu  Ii  jinii  of  vngiucii 
uniting  in  a  40in.  riser  to  the  roof.  Tliia  riser  ia  tM>lufon  the  pair 
of  engines  and  bock  of  the  high-preosuve  cylinder,  thuH  paaeug 
through  thn  <io  ej!le'l  pip*  ttrea.  wherp  it  alsn  rcccivi-i*  rxhnnsl  mt^aiit 
froju  tlif  fnitnp  iiuxilliim  s  At  llu'  j.::"if  t)i(i  KHii.  ii>i  r  ih  nni  iiit<i  n 
48iii.  •^;un<Jpipi'.  T.'iis  i-app.L'd  Mi'ji  nil  f\lunf^t  head,  ihv  lop  of 
which  IV  ■io'.l.  nl'ir,  ■•  tht  fLHif. 

The  two  condruiM'rs  of  a  unit  are  connected  tiy  meaus  of  a  lOin. 
eqooliiuiig  pip**,  and  from  each  condeuser  a  Sin.  pipe  leads  to  oit>- 
Hin.  pipe  which  eoniU'«l!!  to  tho  dry-vacuum  pump  for  the  unit. 

Otic  Miction  of  the  present  plant  is  equipped  with  four  l,'2A0kw. 
Wi!i»tiiighoua«.l'anion»  turbines,  which  arn  dlrcctly-coiuiocUxl  to 
faaeratoni  three  of  the  turbin«»  twing  at  praeant  In  ptaoe.  They 
nm  eondanaing  at  a  speed  of  1,200  revs,  por  min.'and'  the  genera- 
tors, which  are  of  the  Wmtinghouse  Company's  mannfnclurt^  ore 
•quipped  with  six  poles  and  furnish  thnH>-phat«e  curmnt  at  (M)  "Vi  per 
second  and  I  l.OIMi  vults.  Tlie  turbine  ia  guaranteed  to  np«rnti<  satis- 
factorily with  steam  superheated  to  4fiO  'l-'.  The  economy  guaranteed 
with  s  «lfrtin  pn?««tirf  of  17fdb,  p?r  snnar,"  inch  and  '27it;.  vft.rimin 
IS  :^:<  I'lilhiw  :•. :— !■  ill]  ln:nl  1  '.i'lUkvv,,  l.".-71h,  of  steam  pi  r  thrtrtciil 
lioraf-nuvktr-l.tHji- ;  thr<'«- quarter  Icxul,  waV  Jkw  .  16-61b.  )>tr  s-ltc- 
trical  horse-power- hour;  half  load,  C'2.'ikw  ,  18'!)lb. ;  and  quarter 
load,  Xl'/^kw.,  2il-21b.  Whvu  upemiiig  ivith  u  pressure  lu  the 
exhaust  pine  of  SRis.  vaongnu,  'Kii  with  aieam  o»  tfaa  thnttio 
raperhMtiM  TS'F.  above  tho  temporatnK  of  tatoratod  ttcam  at  that 
propsnrr.  tin-  !ritarant«M>d  sUiiim  ctmHlimptitm  is  asi  followsi : — Full 
joiu!  l,'.;Mik\\  ..  1,1  Hill,  per  electrical  horne-powcr-hour ;  lhnH-.<|niirtcr 
load.  4.H7lkw  .  M  elb.:  Inill  load,  0-iAkw.,  Ki  'ilb.;  and  quarter 
loud,  Hl'iikw.,  -JU-Hlb.  The  output  of  these  turbo. g4Mier2itor 
iinit-i  is  tr>  Im^  nttnti  «'xpli!»iv«  lv  for  thp  pnrptwe  of  lighting  the  aub- 

V .  )>ii',^ i-r  imnid  mid  vt,iliiin-  on  llir  system.  In  addition  to  the 
luriiiiiti  uiiitti  in  tbiK  soction  ihvtv  are  tive  excil<-r  setm  two  of  them 
consisting  of  fiOO  h.i'.  compound  engines,  directly  connecttNl  to  con- 
tinuous-current genorsaor»,  the  nuuaiuiiig  tlin-4i  sets  bciug  motor- 
driven  and  haviof  » trngmx^  of  SOOkw.  eoeii.  Each  onijlne  unit  is 
supplied  with  tu  own  eondenaer  oqnfpnient,  conaiMiiig  of  two 
bar<im«tic  condensing  chamlieni.  each  nttnehi'd  cloiwly  M pOUOiUn 
to  ilK  respective  low-pri'St.iiri>  rylinilcr.  I'Vir  inch  enghMf  aho  id 
provide^l  u  vertical  circulating  pump  nlitiij^'  with  a  viiriium  pump 
■Ud,  for  the  sake  of  flexibility,  the  pumps  are  croiu<'C(>nnectcd  with 
tho«e  of  other  engines  and  con  be  need  interchangeably.  The  ooq* 
dcnisinii;  equipmaot  waa  sa]iiilied  by  the  Alfaeiiger  Condenier 
Compnoy. 


Thr  ni'i;ii  j^i'm-riilor^.  in-  (if;;.,  n  loiMtiu' -fn  hi  ll;.".vlic*l  type,  and 
are  mounted  on  the  engine  shall.  The  wiiL-ht  ul  '.li.-  rcvolviug  held  ia 
aboatvart.dOOlb.,  whiohnvee  a  flywheel  <tf.M  i  ..Uout  ».')0.0«Mbuata 
radiua  of  gyration  ol  lift.  They  have  a  >  itp»city  of  £>,0(ii|llnr.  oaeh 
and  generate  three  phase  current  at  11,000  vnlteili&ejrolaopaffaMiOlld. 
The  fields  conflict  of  40  poles  and  rotate  at  a  speed  of  76  nva.  per  mhl. 
They  were  built  by  the  Weslingho^ise  Company,  and  are  4'itt  in 
lici^t ;  the  diameter  of  the  revolving  part  is  li2ft.,  its  \v<,ii.:ht 
■S32,0001b.,  luid  the  aggregate  wedjlit  r^f  the  tnaehinp  HH!i.(Hi(ilh. 
Tho  doeigi)  of  tho  engitie-dynaiuo  Miit  i  Inurinii  ^  ihi  nuxiliiirv  .<ly 
wliwl,  thp  wfifjht  «!id  ditiimiistiWN  nF  tin-  n  vahing  alternating  hold 
U-inf-  siu-h  wi'l;  ndi'n  ni'i-,  lo  (he  ttiniini;  iiiQinont  of  tho  engine  us 
'.11  tj^iitxru  cloab  uniformity  ol  rotation.  The  bub  of  the  revolving 
lield  is  of  cast  steel,  and  mo  rin  la  ooRiodt  mt  by  the  u»uaI  ipokei, 
but  by  two  wedge*  of  ToQed  steel.  The  anfjwlar  velocity  of  the  revot* 
ving  field  ia  remarkably  uniform.  This  result  is  due  primarily  to 
the  Ihot  that  tho  turning  movement  of  the  fonr-cylinder  engine  ia 
far  more  unifonn  than  Is  the  case,  for  example,  with  an  ordinary 
two-cylinder  engine.  Tho  large  flv wheel  capacity  of  tho  rotating 
rli'nieiit  df  thr-  muchinfl  also  contributes  mali  s  hilly  to  secure  itnifor- 
mity  of  rotAtiiiii.  It  Is  so  uiTrtnyi'il  Mijit  tin  In-hi  magnets  COi)'<tilMti^ 
thf  |i<inphtiry  of  the  revolving  liiM.  iln  p-ili-s  and  rim  of  the 
ti'  l  i  being  built  up  by  steel  plate'*,  which  arc  dov  i  t.iil.  4  to  the 
liriving  spider.  The  heavy  steel  etid  plates  are  bolted  together, 
the  laililMitiMlo  breaking  joinU  in  the  tniddlo  of  tho  pole.  'KaM 
coils  HO  Moond  by  copi'or  wedges,  wUcfa  eubjeoted  to  riiau>  , 
iiig  strains  only.  In  the  body  of  the  poles,  nt  intervala  of 
approximately  Rin.,  ventilating  spoccD  are  provided,  these  cpoeet 
registering  with  corresponding  air  ducts  in  the  external  armature. 
The  field  winding  consiits  of  copper  stra))  on  i>dge,  nm-  layer  ilwp, 
with  tihriria  material  cemente«i  in  place  hfiHio,>n  tunia.  the-  cd^ea 
of  the  s!r;(p  ijoing exposed-  The  iiinnvtiirc  i,i  ^t>HlllIllll■\  nriil  t-vtcrior 
to  thu  tiettl.  It  consists  of  a  laminated  niig  with  -^l  its  km  its 
inner  surface  and  supportwl  by  »  mas«ive  external  cast  imii  f;iiiiie. 
It  comprises  seven  segments,  the  lupmost  segment  iKiiig  m  the 
form  of  a  anutU  keyatooo.  Thie  may  bo  removed  readily,  iMBStidiq| 
acceee  lo  any  cnil  Held,  which,  in  Um  way,  may  be  eiwily  nnuovM 
mid  r^'plaivd.  The  armature  winding  coniuats  of  U-shi«pcd  copper 
iiars  in  {lartially-rloseil  slots.  There  are  foui  bom  per  alot  and 
tiiree  slots  per  pha-sc  per  pole.  The  bars  in  any  slot  mnv  be 
removed  from  the  armature  without  removing  the  fnuiie.  Kiciting 
cuiT»'nt  at  vnlts  i«  tinployed.  and  five  'I.'Mlkw,  machines  for 
,ii;ch  wiirh  luiil  fur  i'i,:>tor  current  are  providci.  dnv.'U  t-c,  engines 
uf  4(Xi  ii.f.,  »uppIeuuEit(td  by  a  Chloride  storage  iwittery  of 
ihCXKJ  (impero  capacity  for  one  hour,  cuppliotl  by  the  Electric  Storage 
hutury'  ^'o.  The  entire  electrical  iy»t«iu  of  the  plant,  iiicludiug 
the  feieiderK  to  the  variom  mb^tMieoii  >«  controlled  bom  an 
operating  table  il<1g.  6),  wMeh  tt  bmtod  in  a  gallery  bnilt  above 
the  engine. room  tloor  on  the  north  side  of  the  building.  The  'bul  bar 
system,  which  runs  almost  the  entire  length  of  the  building,  and  the 
cirouit-breakers  and  switches  are  all  plac^ed  under  the  switchboard 
gallery  and  away  from  the  operating  pottion  of  the  engine  room. 
Ptirt  nf  1h(>  p1(>cti-?i-al  nqtiipniPnt  i«  n*  tlic  l,:'Vi?!  of  the  engine-room 
tloor  mid  ii  p->rt  i-eluw,  bctwci-:-,  Ihi  l)nsii]:i  iit  and  engine  room. 
Xiie  i>wilrf.*liei)  are,  uf  tile  uU-break  type,  ljuiU  iii  closed  brick  eom- 
partment*,and  are  operated  by  motors  controlled  from  the  operating 
table  iu  the  switchboard  galWry.  The  muturs  which  drive  tltc  three 
onitor  fonanton  ore  fttimiahM  with  cnmot  from  atM»*dowB  team* 
fornien  wbidh  fadneo  tho  ten«oa  from  11,000  to  4^100  volte,  at 
which  pfwwuTO  oomnt  U  famished  to  the  motors. 

The  power  honae  iaptovided  with  the  following  travelling  crane;* :  — 
For  the  operating  room  one  HO.ton  electric  travelling  crane  and  one 
iJO-ton  electric  travelling  crane.  I-'or  the  area  over  the  oil  switches 
one  10-ton  hiind  operst4'd  crane.  For  the  centre  aisle  of  the  boiler 
riioui,  one  l'»  ton  huiid  op'.ni'.cd  cruni  ,  The  spall  of  liotli  of  the 
ilcciric  crai:t!«  is  T-tft.  4m.  and  both  cranes  operate  over  the  entire 
len^rTii  id  til"  Hti^cturc.  The  GO-ton  crone  has  two  trolleys,  each 
with  a  lifting  capacity,  for  regnlar  load,  of  50  tons.  Kach  trolley 
la  alto  provided  with  an  awciUa*7  beM  of  10  tons  can.icity. 
From  the  powor  hooae,  and«r|rO(ind  oaUaa  ato  M  through  con. 
duits  tu  the  nine  sub-olationa,  eight  of  which  are  in  Xcw  Vurk  and 
one  ill  Hrodklyn.  Tho  pre^ient  equipment  of  each  tub-station  con- 
sists of  from  four  to  six  rotary  converters  of  l.OOOkw.  each.  Current 
from  the  power  honso  issteppnl  down  from  1 1,0(10  volts  by  iiiciins 
of  5oOkw.  transformer"!  t  i  ii'')  vo!;  ^  »t  \v!iich  pressure  il  h  xupplieil 
to  the  altcmating-ciirr,:  lit  n  1'  of  tin  niti.i  ii  s.  On  the  ciiutinuous- 
enrront  side  the  current  I'oU  iu  ihi  hat-  k.iding  to  the  third  rml  at  u 
pressure  of  62.">  volts.  In  a<ldilion  to  the  rotaries,  there  l»  in  eneh  sub- 
station ail  exi'iLer  set,  Consisting  of  a  100  II, r  or  1^0  li.r.  itiutor 
directly  conoactod  tooeontimiouxiinent  gtnerator  which  foraiobea 
exciting  current.  The  motora  of  thaaa  aeto  alio  take  their  current 
from  the  transformerx  nt  ti  tnwioikof  4CI0  Tolta.  Each  enb-i^tation 
is  also  pro\  idi  li  uiih  a  !-'>  n.p.  motor'l^eratnrset.  the  goneriUnr  of 
which  fiirniHlies  single, phikKc  ourn  lit  for  o|ieiatinj;  the  sii,ni;il  uiid 
switching  sv^tem.  The  nltiiiiuie  ciipucity  uf  this  pliml  \vill  be 
more  Ihui  llMI.IHN)  n.r.,  ihu^  iinikiitg  >t  the  largcbt  power  plant  o( 
Ita  kind  in  the  world. 

(  To      coHtttlut  d>) 
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THK  LEAD  VOLTAHBTKB.* 

BT  AN^K  o.  nrm  u»tt  em.  tnirjuut  r.  kiibn. 

The  volUUH'U'rn  wliu  li  itre  cmplovoJ  for  mpaaiinng  the  uniniiiil 
of  electricity  paiwiiiK  througli  lui  l  U-ctric  ciroiit  arc  On  ■iilvi  r  vnlin- 
iii<jt«r,  tho  co[ip«T  MjlMiieler  and  tlic  uvv  hv.lrok'' "  "f  ilt  t<mnliii>; 
it»M  vtiltiiiuclFr,  ThfBo  are  iiiimcil  in  lln-  ynli  r  <.f  lli<  ir  ?«i  ifiititii- 
imporlftjjcc.  •■  The  uiuform  rcsnltn  ol>lainetl  in  tlie  <  l«  <  irol\  r-i-  of 
a  CQCCtinlraleil  ueutral  M>Uitk>n  u(  ailver  niiriitc  havo  trn-l  lo  th^^ 
«dO|ltiOO  of  til*  ■ilVM'  VelUBMMr       tha  llMldBnl  uiFtninK m  (-T 

■xiMmrliigclMiiteran«nto"(CttliaA'i"Uitivc^^^^  rhy^us.-  p.aio) 
"Ik  i«  not  cmalnad  (or  ennenU  mucli  Umr  than  1  juupirr, 
IweMiMaf  iha  Iukii  «aat  of  the  materUl  mm]  for  vonMm<  linu  tii<' 
apparatus."    For  Inrper  currenla  the  rnppf-r  xnllauH  tfr  ik  cinplnyr.l. 

Tho  r<-^ulls  obtnliK'<l  hy  llie  u«c  of  tlit  co|iper  vnhaiiif  K  r  An-  (ml 
to  uiiifonii  a->  th«n»  nfatainfii  liy  the-  siln>r  voltaiiiettr.  U  oaii*i'  ilic 
I'leclrocheniU  iJ  t  ,1  ivalcnl  <,l  c<-ppt'r  in  m.i  small,  and  aluo  ln'<i«u^o 
tht'  weight  of  copper  dcpoHiied  in  u  fiininion  of  tho  ti  iiiperaHirc  and 
of  tlu-  cumnt  dauity  at  the  ciUhrnlo.     lim  f.ir  urihnnr;  currrnt 

meaanreintatoi  the  copper  vuliaujet<.T  U  ttupWytd.  jw  ti  lkjv>  Ix  i-ti 
fomd  lh»t  with  enmot  4«iiiitiM  of  to  14  oiupcKa  p*r  jijuar> 
foot  of  wthod*  osiKMim,  the  rtmlts  an<  fairly  accurate,  enoaich 

for  ordinary  cipa'nnieiilitl  pur|K>«e»,  mid,  Ix-idis,  it  i<  nti  iiu 
ai\  e  apparntuti. 

'■  Tlie  IiikIi  eqtnvaU'nt  weight  ol  silver  and  the  fuel  ihiit  a  m  tv 
foiiKideraUe  i|uaniily  of  metal  is  precipitated  lj\  loinpimiiin  ly 
feeble  electric  ciirreiiU  r»<lnri  «■  tin-  error  of  w.iiriiiiii,'  tin  ili  |K>f.it 
to  a  lainiiuuni.  The  diKaih aiiiiij;i  «lii<h  uini-i  \»  rc<  r.„'n in.  d  m 
using  the  silver  vultamcter  w  tlutt  the  sJn  r  ii,  ercully  mcliiu-l  t« 
M'lNtntle  IM  rryittal",  which  anloowly  attached  to  thvcnthnt*- :  eon 
««i]uuutly.  utroiig  eumnta  cannot  bp  nent  thron^bUie  appar.itnn  for 
any  iciUlth  of  tiUM  wUhoiil  t' r  p-  ii.ility  of  doius  of  thl- deiK>i.it.  .i 
■ilvor  nowifnillg  detached.  I  iectrolyte  reeonmipnded  i>  a 
moderately  concentrated  neutral  »ohilioii  of  hilvcr  tiitrate,  .ilxiiit  l.O 
to  'M  f^uniuvsof  pure  silver  nitrate  in  100  cubic  cm.  sislisiion.  Tin 
anode  in  n  bar  of  pure  silver,  wrapped  v*iih  iimiiliti  or  tilu  r  p«p<'r, 
and  the  cathode  is  either  a  sheet  of  silver  or  u  plaliinim  dt»h 
(Oettcl'H  •' KUictrochcniical  ExporiiuentJ."  p.  Trof.  Hurker 

wrote  that  '*  it  is  eviilent  thai  the  rosults  obtained  by  iwing  a  voltn- 
iiicler  for  lucahurine  eleciric  currents  will  be  ibe  luure  acouraU:  in 
(MfortioB  aa  tha  electro.d]«aiMal  aqaivaliDtof  the  ton  on(l^«a 
It  lugbar."  In  noit  preoiaa  Toltaineirie  woilf,  thanloM.  tiia  cUver 
Vollain6l«r  i«  prcferrvd,  since  the  chemical  eqoiTalenl  Weight  of 
•flvar  i«  107-OH.  A*  a  preeaittioii  he  recoiiimenda  that  ''the  mningtli 
of  current  which  ia  allowed  to  paws  throtiKh  the  npparatiin  !<hi:inld 
not  exceed  S  nuJliain|>ereii  per  mjiuire  centimetre  cathoile  surface" 
(about  5  aniperes  per  square  foot)  '  Hsrk'  r's  '•  I'hymca,"  p.  74.')>.  In 
practice,  however,  a  current  derjM.i  f  '.'  ainperi  K  p<T  square  foot 
oathotle  «xpo»vuro  i»  vujplujed  by  the  Weiitinghuuse  likctnc  C'u. 

HoAfiMfiMa  of  die  lilvw'vaSLinater  have  be«n  detwribed  fcv 
Famip  >Xcih,  hri/t/nrElettmhemM,\vfitMU,  IMiQuidby  T.^V, 
IHlliardK,  who  found  that  with  tho  ordinary  t.t'pa  of  allver  volla- 

meter  tlle  r«»ult»  obtained  were  not  ijuite  Datiiifitctory.  Kichardn 
pointed  out  that  the  uiain  trouble  ahBes  from  the  ioriiialion  of 
eniiiplex  ioni  at  the  anode,  and  which,  when  transported  to  tlo- 
cathode,  deposit!)  too  much  silM-r.  This  he  prevented  by  nuinR  a 
tine-i^ained  porous  cup  for  the  anode  coriipartiiient.  In  tlic  I'hij-f'il 
llivfii'  of  June,  1H04,  K.  K.  Uuthe  deKrirK'K  a  si^rie*  of  expmmentB 
wiluch  h<;  uumIu  iu  unlvr  to  compare  the  ilitfen-nt  f^>riiiK  of  Kiher 
raltametofa.  Ha  found  that  **tiie  nmal  form  of  silver  volianwier 
is  not  a  very  reliaUe  inatniinont  Cor  maaauring  quontitiea  of  elec> 
trieity.  but  that  tho  Itiobaida  poHMM  cup  voltaoieter  ia  tha  most 
8atl^fH^■torv  form  fcr  tho  piupoae"  {Klrrtntckrutirnl  Inilnttrit, 
Vol.  11..  p.  -iSWl. 

.Inditing  from  the  results  obtained  by  the»e  able  ex(ieriiiuiiil<-r« 
nil  t  '>v  -evemi  others,  the  inaccuracies  resullinf;  from  iitiiiiK  the 
nlv(  I  iincter  are  very  ittnall,  and  for  general  purpoMjH  iboeil  not 
be  conmilerod.  "  The  variation  of  the  ele«trnebeiiiioal  equivalent  of 
silver  i.H  from  O  01 1 1.W,  i>btaine<i  by  Ma.K'art.  to  0-(»l  I  l".».'i,  obtained 
b^'  I'cUiU  and  L^Uuc.  U.  Van  Dijk  aud  J.  Kuost  found  tlie  mean 
vahia  of  M  axpaiiiDaata  to  bo  O-OUISU,  wUah  tha  anthoca  holtevo 
to  ha  aecwata  to  wfthtai  oo«  part  in  10,000"  {Etr<-(n<fkfmir»l 
tnJiuiri/,  Vol.  IT.,  p.  U7|. 

It  IK  not  the  int«nlion  of  tlie  auihnm  of  this  Paper  to  try  to  replace 
the  silver  voltameter  by  the  lead  voltatuetcr,  but  lo  describe  the  lead 
voltameter  and  hIimw  u  In  rein  it  posae-Hs^K  fealurex  which  mi^'lit  be 
a  means  of  its  n  jikK'Hi^'  rripper  vr.!f luiifter  for  technical  pur- 
poses, liuch  1^  ij.ilifii-uiiHL:  I'li'i  r r^.Ml  iiistniirjrjii :  iumI  far  enaipari)H>n 
of  ek'ctto-eflicioiicy  of  eh  ctroeiieiim<U  tiii»l<.. 

A  giauce  at  *  taUa  of  elect  ro-equnalent  weiabls  of  the  niet  iU 
will  Miow  that  tho  matala  wbicb 

cfttlioae,  iwd  whk^  poweM  high  «lactio-«qiHVdkii&  wa^bifl,  ur. 


•liv  er  il<»7'V:*).  b  ail  iKtt  MW  and  itn  rrnry  i  imi  tKii,  Ttio  tir»l  twa 
metal*,  on  anHMint  of  fcnuinir  hr<rd  »iilid  cnUi.  de  de|M>-.uii,  are  well 
••Itad  (or  voliunetrrx 

Tn»     1  •  M'    V<.1  T  >M»  Tl  1^ 

We  lire  fint  mvar.'  tli.n  1.  i.l  r  I...  -iplov,.!  ii>  n  v. 'It*. 

In*  t»T  for  iiifv^nniiL;  i  b-*  tf  u-  ( '.Li  iriit.-.  [ly  jijni.m  •  \i  t-j.I  .-iirtM  Ive*. 
IVcMMtK  lo  liie  iiiienttol)  <>l  th<>  Ili'tl«  prtHN-M  of  ntiiuiif;  b  ul 
idli.y^,  the  ervxuUhne  n«n.Ailhpn>nt  <bpii«il  winch  fonii*  on  tli« 
eatiiode  in  tlio  oidinaiT  MtliitionM  viw>  n«i  miii^i  f«ir  «oltaim>tno 
iwraKiireni^nlii.  One  of  lite  riaiin>  vf  the  Itetbi'  |wirnt  i«  thn  loT' 
matii'nof  a  eninath,  AntM*,  mI)<t>i  ni.  '  t  puM  nf  Inu)  mi  iho 
cathode  in  aa  aHd  tnlulion  of  leml  il  i  '  il  ' 'vt. .  whieh  cimlanio  an 
(irijcvni.   r.  In.'injf  iiL,'i-nt,  »in  h  h~  |„'.Iinni<  .  ,,r  fi'irr.u'^ili.  .1.  Ac. 

Thi^  <o|ntio!i  hii->  I'l-.  11  i;-.d  r-.  '-iv -.w  f.  r  .'vcr  two  m  im  iti  ii.f 
ri  lliierv  at  Tniil,  liril:-h  (  oluiul'.  1  ll  i~  ii->  i in  \p<  ,  s.  Imi  in, 
i'ii»i3v  prrpareii  iihd  i  ii^tK  iintuilnn  •  .1.     ll  l  iMilu^  i.   tin-  v'lnrrni 

villi,  is  noil  Vol^ill!.'  Is  st;ll.U    MU'i«-l  I  l>-ll  rol^  ^o..  »»        j)  JH-ulKiTiil-* 

iiiikke  It  a  ..iiitrkbl.  .  I.x'tnilvte  for*  ic4t«nM'lrr.  It  alaOBiWiievm  Iho 
property  that  under  br<liiiar>'  etniililKtne.  when  a  auliilile  aiWile  ia 
oevd.  no  lead  peroxide  n  formed.  lirraiMr  the  rlertriral  prtential 
r*<|«lir«d  It  M  low.  brir)>/  ib*  p rovimity  uf  li-tM  rnlt  fiir  oan« 
ei  Mlrulid  soIiitiiiiiH  mill  .Jhmii  ll  lo  volt  for  %erv  dilute  soltttiumi, 
«tii  ri  iHiiii;  ll  nirri  iil  d.  .i-it\  h(  H)      IS  aMiper»'»  per  '»')imrr  ftxil. 

Si'Wiil  Uioiillm   iv^o  llu-  1.  .id  \  I  ll     ...•■tl   K.L.  ,  .nu).  I  i-.l  >i, 
ol  11^  wit  ll  the  *  .  ipjM  T  v^  I  l.m  1 1  u  r,  Pln  I  :i :     r.  -- 1 1 1 1     w  .  i  <   ^  i ,.  h  :i :  :il  1  lie 

Ir  iel  V'  ltaiiK  ter  bii-^  ..n  .n  li.  i  i.  !  Ill  j  !(  •  .1  I'l  11  I  Ii>l>.'rii1iii  \  t.>r 
lt;.  isvLrliii;  I  ilrri'lit  »  tli-  n  lif        nI  '  [.  .  Ir...  li-  lini  (1  •  \p-  i  lln-  nt.. 

TIk-  r<  -nlli-  (-ii  -n  111  till..  r;>|H-!    III.-  ll'.i-.-  ..i.l.ii'  ..t  In  I'll  pmi 
ifo' lt'i«)  soltaiiieler  ttitliiln  mIm  i  v<.||AnietiT. 

i- '  jf  t  immiat  I'nrt.- Ww  b  *l  eln  irrdjle  » |>ri  |~>i.d  by 
trruiiiigonliiiary  white  quart/ with  r»n<Mi<*rr'al  h«iln>il<iwrie  a<-iil 
I. Mi  fM-r  cent,  aoid.i  fwnnint;  a  •uliition  of  livrtr»-t1tiM  i.ilifie  arid 
ill  Sil  .  .  'II<  itinf  the  wMution  of  liydtitlliHiric  i  il  <iii,..|  >ii<ite 
rupid  i..>hitioii  of  the  tiuart/.  U!tit<  lend  lK«»ic  b  \  \  ■  irlinim!'  uoa 
aibb  d  lo  tlie  s/jlnrinn  111  ilir.  n  ipiii  •  .1  (iim  tr^>  ll  n  — K  .  <1  ripnlly 
and  ci'iiipli'tely  n  itfi  •  ll'  rn  m  .  .  n  il  o  d  ■  In  iln  i  ic  n.  nl  n  (iirh 
dnl  n<"l  react  with  lln  i-iln  u  (iniin  il  n.  m  -  Im  U  pn  .■  p  '.ntv  nl  1<  td 
Mnoridi  wliieli  » lilt<  r.  .1  i.it.  I  .<  iii  rlii..-iln  .in  i  M!i  -  InMe 
*illt.     It   dis-^ohes^  ill  about  iJH  i)*i  r»:;r  nf   ill.   VVi-l^lil   i..f  viii:.  :  lit 

■Jii  (',    The  <Tv>tallin«-  anil  lli«  th.  r.nnp  miiou  I"bSil"„.41i/  K 

The  MiliitK  ii  waa  (iihileft  wt  aa  lu  mtilam  1!  Rriniimeaol  i'l>Sii'g 
and  7  (families  of  free  ll^F.  in  1<N>  cultir  riii.iK»Uilion.  Alter  widinif 
1  f^aumK  of  (gelatine  idiiwolved  in  hnt  water*  Iti  'i.Om  ruble  nil.  ol 
■olution.  tlie  el<H-trnt\(.  w;ih  r.  ■ni.  r.  d  ■ili-n!  :•.  Iv  pure,  in  ftwpeel  tO 
metals  which  can  deposit  wiih  j,  liv  i  i.  .  •  .1  s.nj  fiif  M-veral 
d;iv»,  tiiliii;  1  b'l  ir.Mle.- <ii  n  l^iud  b  l  ln   .iiim.I.  ,  w.  ?..  wmpp.  d 

with  two  lllipkni-s-«  «  of  rli  nil  llln-ll.  ..o  it,  to  pr.  \.  hi  lie    llnpljllln  A 

from  dropping'  "if  *"il  ilniiitit;  in  ti)'  il'dnlM'.  II. i  ^n  dl 
amount  of  wdiibic  tinpuiill'«  :n  tlo'  i  l- c. r. -I  . t'  «  n  .In.  pnin  i- 
pally  to  the  iiiipunti'H  in  thr  wlnf  bad  uwd  b'r  o  nknijj 
the  aolutiun.  Tlie  elei'lrolyhi..  «-iv>  cvnliliiied  fiiT  fOUr  dava  at 
temperatures  beiwi-en  17  C.  and  i»7  C,  n»iiis  a  ourrent  denAily  at 
the  cloetrodaaof  10  m  I'iaiapara  per  M|iiare  foot.  A  lunall  ninount 
of  "anode  iliiilce  "  rftnained  benind,  and  in  onler  to  prevent  it 
from  iM'ini;  o\iili:<i'd  by  tin-  nimo-plo  i>'  nnd  siihiM><]uorilly  emiiff 
into  H'lliilioii,  melted  viisehiie  \>as  p.i  .riil  i  i>  the  Kurf4krc'  iif  Iho 
eUitrolyte.  The  dip.jsit  vilmh  fumi'  il  "M  tli"  <  iii,.«!.  w  is  -niivi'h, 
den«e  and  liun  crv  xtaJline. 

After  purifying  tlie  i  b  ctfi-ilvl" ,  nl'.nit  •^IIO  in  :lioi;i>  >  ;i'"-'iliiti  ly 
piiM  ..  ,  i  Wok  nnde  by  eb'' tr.iK -i!.,  ii-n-^;  'jiiiin,ii\  r.^nn'l  leu.l, 
wrappe.l  nilh  cb-an  lin<  n,  for  the  aiitxb  ...  The  i<  tin.  d  b-:itl  which 
waa  oapoailod  on  tho  catlvwle  waa  fiiillier  n'tiiied  by  tovemiiig 
the  enmol  uid  fe'depo«iti]iR  it  on  now  oathudca.  The  Milutinn  wiui 
protected  from  the  Aim  gap  here  by  a  ..-ovemiu  of  ii»ell<,il  vaii«lhu'. 
The  purilieil  lead  waa  luelte*!,  caiil  iiit<.  n  i  In  n  platf  <u\A  tlien  railb-<l 
into  •li.'ftn  about  Vm.  t"  ,',  in.  ihuk .  'llm  sln.t,  »w  i<  ei.t  into 
»trip'«  of  .tintiibb  n^e  iiiid  iwcl  ii»  iin. .ib  <  Ilm'  li  i  lull  u  I'  tnr, 
No  reHidnr  wii-s  left  on  diMHolvinu  t)ie  pnittn  d  ni  '..I  >  l-^  •  I-  rti..I\  is\ 

The  -.liver  >oltnineti  r,  wbn  b  w  is  lis.  .1  i..  lin  st  .ml  ir  l  l.,i  n m 
pariMir!.  H;ii>  i>  vrliis*  Ih  ik.  r  eiMi'iinnn^'  "►^m  :l'n  mi.  of  n  I  '.p.  r 
r<  lit.  eo!H  I  ::!r:iti'd  neiitnil  sii|iiti...ti  i."  s.K'i  i:.'.ii;i.  I'li.'  n:i...  Ifs 
were  four  rcnis  of  re  piirilied  »iUer.  jiu.  wide  by  ,i-,in.  Ihu  k,  and  on 
avarage  length  of  4inn  oving  a  total  active  attrliiice  enpunire  of 
IS  «q.  in.  tone  side  liad  two  e»li.«e").  Tho  awxle*  were  loom'ly 
»Tapped  with  three  thickin  t^.  h  nf  clean  lilicn.  ■^er  .  in_- tho  ilotlMo 
purjvise  of  a  poroii«  eoriipi>rtiii' nl  iiiid  to  pMveol  a-  \  paMielea  of 
Hilver  (roiii  droppiiif!  iilV.  The  rii:;i'nl-  ««>-  a  ^lll  1 1  of  pintiiiimi. 
bit\  iiii;  ivn  e\|>(i»iire  of  Jtiii-  li>  -i '. iii. .  ui  ii  I'li  il  *  -■■■■<■■ ,  b ntl;  - nl' 
.-ijiliil  to  -21  111.  Till'  I'l'i  tr.'l;.  te  ii;  siul  Lin. I  -it  lini-li  ol  ili" 
evpi  riiueiii'4  will,  neiitiiil  t.i  fri-^li  litiini'^  p  ip.  r. 

riie  lead  «  lerli  M|vt.  used  (.  r  •-he  lii^l  w  I'o'K  "f  i A(H  1  Pin  iit.<  eoli- 
Iniiie'l  I.l'  p.  r  rent,  of  |i  i.l  titiitoiilieale  li'bSiF,,!  tUld  Hi  p<T  Ccllt, 
ol  fret  livaru  ttuo-slUeie  »e(d  (H>lK,:l.  ll  WR>i  ptvpnU'il  by  liilulinjf 
the  pill  ttii-d  «laetro\yta  and  then  prtcipilittinp  ihe  eiees-'  <if  b  ad  hy 
piii'i  ^..jpiiuric  add.  The  niuMlex  wcte  Mripa  «if  ihc  pmilied  )c«iL 
'rw0Kla««  liwk«r«.eaich.eomttinlnK,.'5ilOcnl»ie  etn.oi  ihe  elccimlyto. 
nerved  aa  Tcjlanietew.  'iTlie  arlinn  of  the  eh-ctndyle  mt  {{liwt  fc* 
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One  anode  and  oopp«r  cathode. 

I  Two  anod?!.  aiiil    .n!  i-ithode." 
I  Two  anoii.-.-  aijil  .-^i)[>  r  .  ivUiode. 
I  Od«  anode  and  lead  cathode.* 

I  Two  MiadM  and  tmA  aathode-* 

I  One  anode  and  lead  Ci^th'icli' 
'  Two  anodea  and  lead  '^>ihi.  i'  ' 
'  Two  anodes  Ar\i\  o:,\'pvT  ■■.itli  iJe. 

Vwi.'  ;ir.fij..;3  ami  I  ud  e;i-.i).>ii>  . ' 
I  Two  anoiiiiB  unJ  tuwu-r  LiiUjude. 
Two  KtoAta  and  lead  oathodv.* 
Two  anodea  and  lead  calliodc. 
Twc»  ariiJ  'H  and  lead  callio<le I- 
Twi>  luiiiJi  ti  u£id  lead  catlii)d<!. 
Ti>'o  nnndes  and  lead  rtkllmde  J 
Two  anodes  and  pliktinum  ealhodt>* 
Twoaiiodog  and  platinnm  eubod*.* 


Tkbto  n.—        AYnrf rotytc  nnctoiiiMf  tt-S per  etta.  nMP,  oivl  J-S  ftr  tttit.fret  H/liV^. 


19 

3 

90470 

.^'<  »'>ti7«    h  7'!lts 

0-4.5 

0  32 

90 

lOH) 

1-I23H 

1  rj33 

01144 

10341 

l).S-«>l(K»  8-7a2lj 

031 

UO 

10  0 

iim 

lu:i'it9 

at 

8 

i8-4iia 

kit  mn  i»M7« 

o^ao 

<m  \ 

90 

1(H> 

vim 

. 

l«S-49 

US 

B19-«.S!SH  19-91I4S 

o-a?  1 

9H> 

100 

lllW 

1  (HWOl 

ias'4« 

S3 

•y 

7'2'780 

Aft>7IC,  70313 

0*40 

0  42 

220 

•H-O 

0-9011 

OiiOnr. 

0-fl6C 

10.3-39 

31 

lli''.'7'.5  7'i>-i72 

041 

220 

MO 

0  9011 

OOIH) 

103  41 

85 

7i!73S 

At)»ii9,-.  703.'.H 

OHO 

03" 

1 1  .^1 

.11 

0-0O24 

0  <:022 

0-03:! 

Itn  11 

•Hi 

B8>MBB  70l<;tl 

0-3H 

14  .•> 

.V  1 

0-<l*.>2 

0033 

10.3-42 

*7 

a* 

6-2sriO  0:1494 

11  41 

0-J» 

iOU 

■»  0 

0  >«io9 

Ot»107 

Oi)24 

lOCI  12 

98 

■i 

0  l  -J 

0  21  1 

t»0 

M  (1 

O'XOSK 

0'»«.-.7 

0  012 

103  4  4 

I'uo  .m  j-.l.  i  fttn(  raijipi  r  cAthoda. 
Two  anodes  and  l«ad  cathode.* 


i  Two  anodea  and  eomwr 


I  Two  anodn  and 

Two  anodea  and  lead  cathode. 
Two  anodes  and  load  ealhode.| 
Two  auodee  and  lead  cathode. 
Two  anodi!>  and  lead  cathode.* 
Two  aiiodcu  and  platinum  cathode.* 
Two  anoiles  and  platinum  catliodfl.* 


iimooth,  detue  dcpoiit,    t  .Siiioutli,  dense  depoaila,  oxoepl  on  lower 


i  Uepoalt  wa«  roDgfa  on  adgn. 


X  IX'poMt  ionuod  verjr  riiu^h  and  warty  on  the  edges. 


small  uiid  tho  solution  iti  .1  -ln.rt  lime  losfs  its  ori»;ii)all.v  Hinall 
wlvolit  nclion  cm  glass.     It  amy  I*  Vuyx  iti  i;liiw!  Ixiltlcs.l    'I  hi-  two  j 
loud  voll«in«tcrs  wort'  *-onne<t<'il  in  si-rii-s  with  tin-  silver  vollic 
nietrr.  andforoonveniitncout'apiirioxiiuitU'lydi-Lcriuiiitiiti  lht  c<u-rciit, 
•n  lUDuitlrir  WM  aluo  p)«r«d  in  the  einuit. 

The  electroeheniical  oqutvahnta  of  ailrcr  and  Iea4  which  wi;r<  , 
utu>d  arc  thoHo  given  byCwrlBariDg  in  the  EU  rtrurh,  mir.il  lti,hi»/ri/. 
Vol.  I.,  p.  170:  Silver  —  (^0011 H  ^'riMiimvn  jirr  coiiloiiib,  imd  I 
Icatl  -  O0010717  grajuniesi  ppr  rmiloiii)).  I'lmipurcd  with  the  nU)inio  ' 
woiKlit  of  oxvfiLii      ltj-()t>,  th«.-  nU.mic  w»ij.'lit  uf  Kilvcr  lO^-'.Ki, 
and  that  of  Icml  -  'HHi  Vi.  whii-h  givi'.<  tlnn  li-drti  I'lintvaN'nt  \vci<;ht 
of  h:m\      lOH-  to.    Thfic  viilvit^  i-ive  4-l)2.'i  jfritiiilnux  of  silver  and 
3'«i4>grMUUif»  al  kad  por  aiupero-bour.    Thv  valuci  for  silver  is  tiiitt 
wM^  «M  nittsM      dui  IntotnatigRid  Eii«trioal  Conpmw  of 
Ctiioago,  18M.  I 

.Vll  tho  eK(>troi!«a,  oMopt  ilie  aavar  anodaa,  wn  •ttaehed  to « 
strip  of  hard  wood  hy  titenim  of  Undinff  |MMta.  This  arrMiircnwnl  | 
allowed  of  all  the  dei-trixlo*  bcins  plnci-il  in  their  respoctivi-  eleo 
trol.vtt^»  III  the  B.iiiie  inr<tniit,  and  iilwj  Ik  iiih  ninoved  and  inntiinlly 
sn()it:»  rtwl  inlo  ln'akcrsof  iliKlilli  il  «  «l.  r  (fn-i-  frnn  rhloiidcsi  whieli 
w.  i  r  jil.  .  d  dircctiv  l»ii-k  of  tlm  Mjltiiii  li-r.t.  Tim  cilhudui-  vvert- 
at  01 H  '  !•  i-'!i.-d  (piiii  the  strip.  riii>i-cl  with  dislitji-il  wud  r.  then 
with  ill  lihii],  i. Unwed  to  drain,  :(iid  thi-n  can  fciliy  drii  d  ovt  r  11  low 
lituiscn  tlftinc.  'I'licy  w-ire  placed  in  11  d<  ^ic<-jitor  uwr  elllpUiiiir 
acidi  mod  tm  non  rmdi.' I  ucrc'  wpi^hed.  The  lead  AROdM  wero 
waabod,  dried  and  M-oigUtd  iii  lliu  aaiue  uiuuucr. 

Voltiuiioter  A  in  exprriuMiiU  Mm.  1.  Swid4  and  valtaniet«r  Jl  - 
in  cxperiuiotit  No.  3  roiilain««i  «iu»  anodft  Mid  oM  ftrthwfe,  ana  aid* 
of  eocli  uvpospd  to  cirrtrolvtie  lu-tion.    Tlie  nWotA  Mch  alMtrode  j 
WM9|iii.  bv  tiin.;  thi'  siiriiicr  i  \[>ii-Kd  to  oli-t-lrrfj'Uc  aeildn  was  ' 
in.    Till   ?:-t  i  r-f  h.:  tw..  ii  electrodfn  Wik.s  Iii>.  ' 

In  all  the  i  ili  1  ■  2" ''"i'"'^.  two  imoih  mid  (»><■  c.ilhncli.  wtm 
iiMjd.  Thb  Hi/tf  ut  lUtt  anodes  woa  '.jjin.  by  A^iu, ;  tii«  iturfticu 
tvpoNcd  to  (d<  etrolv  tic  aciiiMi  wnc  IG  aq.  in.  Th«  diatADM  lwtwc«n 

clcvtiudeei  wai»  liw. 

Thn  MtiiadM  uaed  in  vuluiiictiT    in  I'spt  rinicut-  Niw.  I  and  '2. 
«nd  Itolfa  wltunetpni  io  expi-riiiK-nt^  Nos.  U  and  4,  wciv  s-lrijix  of 
k-ttd.  xi/.f  vJiin.  by  l.Un.    They  were  auapcDdMl  in  the  electrolyt*  «0  ' 
that  the  active  surface-  .  xpiwiiro  nn  One  sido  wa«  "Jlin.  by  illin.,  or 

M|  s(|.  in.  .\l  till  snrlni  i-  of  ilic  sohiitnn,  \vh<  il.  tliu  Ii'nd  wnn 
c-xpoHid  to  lUiniwuliiric  action,  it  »li'„'liily  i  ii  ln  d.  In  tho  other 
'-xj>pri.,i,.mH,  Nm».  •.  to  K  .'oiJ  11  \o  1  I,  till-  v'.iihiid.-!;  wero 

<  ->  ml  >.  :'Ain.  lonf,  itiid  wi'i-t  Biispiiuhil  [iii.  In  luw  th"  siirf.u-i  of  the 
.'dectrolyif  by  n  ihiii  utiij^  of  im  tiil  .ibimt  Jin.  widi-.  This  mrnnpc- 
mmi  prevented  tlir-  r-nlliodi-s  from  Ix-mi;  <  t  -h.<i  n1  (hi-  <-irfni'i  of 
lh»«leetrolytc,  wlierc  o\iili<)iiij{  action  ulthe  aUttu«plii.-ri>  liiki'it  platt-. 
A  thin  aliaoi  of  copper,  aiiso  ^in.  by  8}in.,  wa«  ric<I  m  cnlhode 


I  \  •l--wiirter  A  in  cxp<^rinients  No»,  1,  '2.  .'>,  <1,  M  and  1*2. 
"  bilow-  the  snrfaro  of  the  idcclndy  d-  by  u  thin  strip 


ill  il 
li  " 

(  f  ■.111  I  I  1  I  1  ]in.  wide.  It  wiib  found  thnt  thi  re  is  im  actiuti  of 
llu)  elcH-trolylo  ou  ilut  vuppur  so  luug  4i»  it  i»  the  catiiudt-  mid  » 
i  iiirmt  iapaaili^  Iba  diofdiit  of  lead  wirieli  fonned  00  it  waa 
|iiHt  as  aiiUMth  and  m  deiuc  m  Utat  vhwh  loRDod  on  a  atrip  oflead. 

Titix  indioflli'H  thai  tin-  roppor  wiik  not  diaaplTad,  wrhich  iiii^lit  bo 
expecl«>d,  lUi  coppvr  *tiind»  »o  much  lou-er  than  lead  in  F.Sf.l-'. 
^oriw.  Copper,  howevir,  i?>  diH^olM•d  by  an  acid  solution  oflead 
Itiloallieate  wh.  ii  the  nolution  containing  n  piece  uf  nietallic  copper 
ifi  allowi  d  to  Inland  rxiK^i  d  to  the  iitinoupberc.  The  only  ndvaiitiisc 
1,^  lih  I  .  I  III  copper  cnlhndc  p^)^S(  sscil  i<i  thiil  a  much  lliiniicr  strip  of 
nietiii  uii*  uaed,  thereby  decreas iiii;  the  weight,  which,  «but)  usioK 
a  dclicalo  balance,  wan  an  «d>unta(;e. 

lu  all  the  expuiiuiciits,  cxvvpl  voltaiiieliT  \,  I'Xpvt'inienLii  Ku»,  1, 
3, 8  ftud  4,  ttwo  anoduw  autd  ono  «alliodo  wt  ro  iwal.  Thia  Mraaga- 
nicnt  WM  found  to  lie  tlic  niott  Mtiafm-tory. 

The  ciilliodi  ^  iisi  d  for  i-vporliuenU  N"».  7,  H,  IS  and  14  Wtn 
Htrips  of  thill  ^ill-l'l  h-Hil,  !<i/<-  I  in.  by  .Hin.,  tflviiii;  n  surfiicc  espaanm 
(both  nidisi  of  0  .1.1.  in.,  01  ;»  curn-iil  densilN  of  l.'i  Ui  .'(7  ivinpi^res 
|M  1-  ncjuaru  foot.  They  wnv  ■.u..('i-i'.di-d  below  the  surfiici-  of  the 
clt'ctiolvte  by  11  thill  Htnp  o(  lead  ,;,iii.  wide.  Tho  anodes  far  these 
<  \|ieriuionli>  were  Ktrips  of  the  purified  kmd,  l4Ke  )i|itl.  by  3|ill., 
;;iviiiij  II  Kiirfiice  exposure  of  Hi  in. 

Ill  expi  riiiK-iit  No.  v\  h>  n  u  ciiirent  di  ii»ily  of  '■i't  ftiuper<  s  per 
liqiiare  luol  of  cullioik'  o\posnr«  w,i!i  ruii,  the  deposit  v,:is  d<  n.K-  aud 
Mliuuih,  ejiMM  on  tiM  tdjice,  where  it  precipitated  as  auisU  warty 
Rtmntioii.  Tli(-M  lutnpx,  however,  wcro  snlliciflutljr  cohmut  so  aa 

not  to  be  detached  during  wnHhiiic,  ilrying  and  w  oi^iuj;  llie  cathode. 

When  11  euM-etit  of  30  iiiii|>i-re.'i  per  B.|iinre  foot  of  cnlhode  ex* 
po^ni-f  16  pas^eil  tliroii>;h  the  Htninfii  r  clretrolyli .  a  smooth,  <len8e 
nijii.erviitftlline  de[>osil  formed.  .\  current  density  of  'J7  aniiKioi 
per  square  foot  wax  tls<  d  ill  experiiiieul  No.  7,  and  lllv  deposit  V»t 
perfectly  smooth  and  den^u  ;  only  nl  thO  tWO  loWOT  OOmen  WH 
there  any  inchiialioii  Id  roiigbiici*. 

.Vn  elei-lrolvtc  eorniiinin^-  m\  iH-r  cent.  i.)f  le  id  llnosiliruli-  and 
per  cent. uf  free  byiho  tin  j^ilieie  mid  lf'>  per  ci  lit.  Sil'„  ami  pur 

cenli  lead)  wae  u«cd  lot  <>s|kmii   H,  1%  M,  14.  lAttud 

16.  Tn  alt  the«c  oxperiinents.  <  .  pi  .No.  18,  the  deposit  on  the 
cathode  w-ne  amootlit  dettne  and  iR>u-c(>stalline,  In  expcriinanl 
No.  |:t,  \shen  a  current  di  iimiy  of  '23  ninpprcs  per  sipnti-e  foot  of 
cathode  evpomire  wa-.  iim-d.  llie  di-pisit  was  tiiiioodi  aiid  deiuH, 
except  on  the  edt^- s.  when  it  li.el  fi  i  nimh  w  utv  loriii  iil  •  i-  TIom 
allows  ih  It  the  more  -lihile  the  eleel  1  nl>  1e .  ihi-  l«  ..^  It.  t^'  iil'(>' t 
limit  u(  eiiiieiit  ^leiwiiy. 

I'latiiiulu  cylmdeiH,  'iui.  IiihIi  and  t>i>'-  eueiuoli  lenci',  vu  -.; 
aa  oalhoiks  In  the  niror  vokouietvii-,  and  in  tlie  Irad  TQll><u»*^r  in 

i»2 
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experiiuento  Noa.  lOb  16  aad  M>  tlw  tySal/m  iraw  tatumi, 
iMiDing  a  eatliode  niMwariiwflia.  brtfn.,  orMmribaeMpom»of 
13  tq.  in.  Th«  tnnwit  mad  in  both  the  alvw  and  llw  Uh  Tolta' 
IMI«r  for  th«ae  experimenU  WBe  about  10  BinperM  f$t  atfamnt  iboi. 

All  the  dcptiviu  of  fortueii  in  nil  th<  «(n«riiiMato,  ewvpt 
Ka>.  H  and  18,  wore  xiuootk,  Atnm,  colwrani  mm  aow-aiymliiBf 
The  depoikiu  were  ctoi  dinolvad  hem  Uweathote.  Imt  wm  bmuxl 
one  on  top  of  the  other. 

ll  iriii;lit  be  tuentiom-l  ihiit  llir  kiiI'Mi  f'  l  )kiii;,-  -  i  pitrticular 
•bout  puhfyioi;  Ihc  el«:lrulyte  prvvioua  to  thi>  exp<'riiiH'iit«,  arid 
for  ti«ing  aoch  pnr*  lend  for  tiw  mtodm,  wm  m  m  io  k»  cvrtaiii 
duU  ray  VMtetioa  in  (he  rwnlt*  would  not  b*  due  to  tha  iinpuritivK. 
Ordimnly,  mmk  am  oead  not  b»  wwrind  in  •eentiuf  aaeh  pur* 
land  fw  the  knodw  A  food  qn^ify  at  lafljiaa  laai  la  anffirienily 
ptuQ  fev  ffUMttA  ipofpoaaa* 

danrfnawm.— Th»  baltor  fona  of  vdUametor  ia  ona  with  two 
Hiodaa  and  ana  anthoilfc  ttoapand  tba  anlhnilB  between  the  two 
Miodaa  and  bahnr  dw  attrhoa  ef  tha  riacmilylo  bjr  meana  of  a  thin 
niu-row  «trlp  of  invtal  or  wire,  so  iw  to  prevent  the  action  of  the 
aliuoRphere  on  the  le««l  at  the  xurface  of  the  elfctrolyic.  Thin 
Rft'on  fTtHV  fi(«o  he  ri"-(rtnled  bv  lining  an  elertrolyt*>  wh;r')  i*  lens  aotil 
Oi.\n  ilm:  ii^i  ,t  i:>  thi-  axpenmenta.  Kven  wiili  n^'u  lieuiml 
Bolntioii  ul'  >ea<l  titiosiiicatc  its  conductivity  would  i>«  «ulhcienl)y 
Ugh  (or  a  vollniueter. 

The  depooit  which  forujf,  eveu  witli  Mgii  eurrvtit-dcitNlieJt  I'iil  to 
9ft  amperea  ^  tqiiara  foot  o(  antbodo  atpomra  ia  »  faiily  airon;; 
•lectrolyta),  u  p«'feetly  anootb,  danae  and  nwanalaJUna  ao  long  a* 
the  electrolyte  contain*  about  aM  part  frffitmr  ajr  weichi  in  'i.OW 
M  i.(¥tO  parte  of  sdation.  With  ai|*  Mhl  bjr  ttse  the  eclaiine 
.1.  u  I  \  ](mm  it»  reducing  property.  The  «pp«»nMico  o(  tho  dcpmit 
iri  iir  iiiD  when  iiiDre  K<^latin«  ia  nM^lml,  do  ihataalnnc  an  thv d«;{inMit 
fonn*  smooth  and  noii -ery alalline  none  ncf  l^  K-  irl4«d.  The  p«'U!i»»f 
IB  added  by  disaolvinc  a  iniall  )iiii.:iiv  in  li  <t  M!i;<r  un  l 
directly  to  the  electrolyte.  The  iuoiu«iil  is  i»  ad<i«d  the  rrrstailisa- 
tion  of  tha  lead  in  prevented. 

A  I^UMac  at  the  tabUw  «hoWK  that  the  eumtnt  detioily  uwd  within 
fiujrljr  giant  Hmita  in  the  lent  voltanietrr  <Iim-.i  tint  niTt-ri  the  results. 
In  atparimant  N'o.  K  a  current  deniuty  of  H7  ainpt-rex  per  xqiiare 
foot  was  employed,  and  the  results  obtained  nj^ed  as  cla»i-ly  w  ith 
tlic  kilvcr  voltaiuetcr  as  when  lower  currvnt  densities  wore  used. 
The  limit  of  tlf  cnrrfnt  iltmnity  secrtii  to  ix  l  otilrolled  by  the 
strength  of  till  I'li'ct.'olyli  .inii  \>\  l:^  i  in  ul.iii  Tlii  iiiont  dilute 
the  solution  tlu  ic.^n  t»  the  Umit  of  current  deu^ity  wbich  oau  be 

tutd   ThiK  1-  siK'wn  by  the  dapnaUa  whiah  Cannsd  lo  aip«iliBaiit« 

Nua.  7.  8,  18  and  14. 

1!1m  Itad  vcMaBMMr  b  wtft  adopted  for  obtaaning  akelioahaaieal 
cJHdanefao  of  aipartraanla  which  r«'iuiru  lone  duration. 

Of  great  importance  iti  tho  fact  thitt  uhUi  <u!  nrid  copper  sulphate 
Bolation  in  contact  with  copper  elictrodi^  c  tiiUinH  varying  iitinn- 
tltli  H  of  o.^prcoii!)  sulphate,  lead  t'^l^t^  in  the  soltitions  only  aa 
ilivulciil  I  ill  thia  circumataiioc  m  f<:/Ujidcd  our  beliel  that  the 

le«iil  vnli.iuii  ii  r.  propprly  hxpi),  will  be  f'jtunl  of  p\tr<!tn<?  arc'irscv. 

Vui  .v.hitnljig^  iif  K-iwi  n\(*r  i*iKi*r  i«  itn  <;li(-)ijtf^f-^A.  ^t_,  tiiiU  wi^h 
a  swaU  outlay  a  lead  voltameter  of  luiy  auc  juay  bv  ivriotructed. 

From  an  electrocheaiical  point  of  view  the  lead  voltameter  also 
baa  on  advautafie  over  the  ailver  voltameter  La  that  lead  alaoda  v«f  v 
high  In  the  E.1I.F.  aariM,  ao  that  dw  Imporitiaa  which  nn  onUiMiily 
wwtaiDad  tai  laAnad  land  wOl  nmnin  «a  "aladgn"  on  tbaniioda. 
whereas  the  purest  ailver  is  required  for  tho  eoiial0Mllail  oif*  l^var 
voltameter. 

The  table  fhows  that  the  lead  voltameter  compares  vary  favonr- 
ably  witn  tlic'  M\fr  . .  luuneter,  as  the  results  are  within  suHirient 
limit  of  niciirui  y  for  most  voltametric  work.  In  'M"  iimjnrity  of 
the  moiiKiiri  ini'iUs  the  clvctru-equivaleiit  wrif,'lit.  nf  Oiv  U  n  i  n:e 
altuoat  theurtrdcai.  Aocordiuu  to  tliu  mo«t  ret'ent  tables,  the  ati^iuic 
Wii^  of  la*d  ia  wUw  makaa  the  etaetro-aqnivaknl  weight 

of  land  aqnal  to  IQB'iBi,  Thnv  vahtes  in  the  table  were  obtaine^l  by 
the  simple  proportion:  (Wal^^of  deposited  silver):  (WeiKhl  of 
depusiU'd  lead)  =  107  01] :  X, 

The  diifurenco  in  the  amounts  of  lead  dissolved  from  t1i<'  >kao<1i:  b 
aiid  depovilcd  ut  the  cathodes  show  that  oxidation  of  1>  i<)  touk 
place  to  a  serious  f  xtfT'it,  ptjrtiriilnrlv  when  thi» <toliifimi  h.i<i  -hm  h,i<i 
wad  electrodes  rtociitU  luinur^O"!  in  it. 

For  accurate  work  we  recommend  pacing  a  euritiu  nf  imri! 
carbon  dioxide  Ihrou^  the  oxygen-bw  electrolyte  in  a  emi  re'l 
receptacle.  \Va  do  not  think  an^-  further  precaotiona  will  be  neocs- 
awtyia  waahiqiaaddiQriaf  Unnmkntnitised.  ItwHllwdnaiinUe 
ta  naa  fnah  poBihad  aathodaa  of  land  or  copper  eneh  tinia  rather 
than  re-dcposit  metal  on  cathodes  which  have  alrea<ty  been  inw^l. 
Should  any  oxidation  of  lead  during  drying;  talie  place  with  the 
formation  of  lead  oxido,  for  example,  the  error  caused  by  dipping 
Much  oxidised  Dictnl  into  the  acid  solution  would  be  incrc<at>ed  to 
It)  timeit  (or  the  atomic  weight  of  lead  207  divided  by  ih  i'  of 
oxyK' 1"'.  the  error  caiii«e<l  by  tho  simple  oxidation. 

This  I'aper  is  far  from  complete.  More  work  needs  to  )>v  done 
in  order  to  develop  the  poe-iibilities  of  the  lead  voltamatar,  am)  to 
find  out  wb«ther  or  not  it  is  an  accurate  instrument. 


UIK  or  ■LICIRICITY  M  PACfOHH  IID 


The  H  III.  <  ifiicc  fan  tent  oat  tha  lolloirinig  orenlnr  «h1 

ilnift  n'u'ul  it ii  ll-  ■  — 

.Sill  1  iin.  liirtf.  ^'V  "he  .'^'vrrtirv  f  S'*l**  ■  tr  ,u«lint  yv>u 
soclosed  dfmft  «4  K 'gaUiions  which  be  |.rop"»e»  to  nuke  iii  pwiwuio*  ul 
sse.  WadhaPtialatf  and  WsrbdMfAer,  IWl,tethaHir^«<<r<nr<«y  im 
fafiarim  tmd  cllsr  flmtt  umttt  Out  aH.  Far  anae  yaara  past  rartsln 
rt  :airraten't,  ilirsctnl  lu  seeunnr  safelf  'if  the  f>'iMi  hsrs  Iwn 
im)>>M.|  I7  tta  Board  ol  TrMie  lu  »I1  iti<tiu)C«s  wh«r«  un<l<'i  i..kxri  hi>r 
•Ottgbt  |»««ni  to  supply  otutouian  with  slrctii'  itj  at  praasam  •xe*«<tinn 
2S0  rolls,  and  luch  sapplao.  are  now  gimi  to  sooM  tbnusaa-li  of  factaiiea 
uader  those  cuoditi^ii*.  lesUnna.  h'mtft,  bare  l>ren  ly«">ui;ht  to  tha 
linrtra  at  tha  flawatsi  j  of  State  in  which  failur*  t'>  'li-ierTS  the  0»nditinM 
laid  doWB  bf  tha  Board  hap  rMullol  10  .«ri.'U>,  so'l  t«a>»tiiM«>  fatal,  soei' 
dsiit*  to  {>KnM<»(  Mopiujsd  in  plarea  uudar  lh«  Factory  Act.  sad  he  has 
dmm  ir-rt^l  It  t'l  l<  'Ip-LrAhU?  to  Hire  lo  <<Ttain  «>f  tha  r^iuirrim-nts  oC  tb«« 
Kuard  ttie  fare*  uf  r«(nlat<ij>»  uttdar  see.  Ti  ot  the  Ka«t<iTy  Act,  as  a 

proaWanalMataaiapaMivibaiaMaolaMfnaoHtplaiaaediw  Tbaaflaca 
win  be  la  niafca  tha  eeeaplsr  er  isnwar  i«spaiiiiil4e  for  thatr  obseriantn. 

The  pnssnt  draft  refuU'Joos  sr*  ln««<l  upuii  the  re>(uir*mmit<  «l  the 
Buard,  without  saf  sdiliiiuu  eicr|>t  'y  wsy  of  rrl*i«U4>ii.  To»y  will 
s[>ply,  Imwerer.  not  "oly  to  works  now  sulij»cl  lo  th'  "  rsquiwiisnl-,  list 
alao  to  the  UiiP  of  irieity  |sail%t»d  en  the  preai»«u  .r  Ukrn  ti-am  sn 
outside  aoBroe  nut  under  IViaH  ul  Tmla  eniitr"!  Tim  'laiigsn  iii  both 
ciLKi  lire  tha  aaoa.  Tli*  ini«o<iad  lanalatioos  are  |ir<ivi»i>iii>l  mily,  sod 
ever  «ly  part  of  the  ^oiitid  wUeh  wOl  eseatusllf  hav-  m  im  .liMtt  with. 
Th»y  <!<>  out  tonUiB  sll  (lis  pr*«at]aoi  whiflfa  the  Sscmary  el  Hiataia 
s<lTissd  m»y  be  nscei^o'v  de  tkfg  tf/tg  4M  oU  la  lAr  frafiMiaa  ar 
tmni/'trmnti'm  t^f  eit^trtfUif, 

In  aemHaiHW  with  iba  N^oiraaiinta  af  lha  faalaiy  Act.  tha  lagnUliena 

srs  DOW  inuUishad  la  drall,  and  aia  sabjtet  t»  (anhar  wiasidsmtnn.  Any 

o>  ic'  tl i-QK  m(  iu^rtt'atsf^e,  iiiji4t  hj  emi^l'jjer*.  worli(>»tple  -t  oth^  t*^"^^"* 
iiff.jli-i  »!'!  \y»  i-wrfijlly  1;  ni-i  'iwed  t-j  the  8«cretarT  o(  Stair  •n.l  wi.l,  if 
iinreanrj .  im  ttie  nibjsrt  of  full  ao'^uiry  iii»l«  (7  s  oi>ni|<-trnt  pamn 
apjnintsd  bj  hiin.  In  tlwi  ccent,  the  oworr^,  '••.xapitn,  MR|ih>jrer«,  werfc- 
(leople  itod  all  othsrs  iMuesf ne<l  w&l  bo  entttlad  to  s  full  hoarioK  at  the 
so<iuiry,  sod  Iba  Npaataf  lha  pamta  beldiai  it  will  i<  ran^uim'l  hy  tt.n 
SscTelary  uf  Slate  Mara  tba  iVKulaliinw  are  reade. 

If.  tb«ref<?r».  any  |wraaa  de>ir«s  liir  R«|ielatiooi  to  Im  (^lr•^^'r  ■  .  If^r^!. 
b«  >li'iulil  liwik-f  ulijscti'io  lu  ar<:jnlaii<  4  with  sn  dO  i«(  h'.i.  .-  i/  Ai  l, 
and  ia  puriuauce  <k  tbnt  >.hmiuii  the  ficu-ntary  ol  .Staf  kivw  tite  l<'iia«ii>c 
uHloa:— 

That  lie  pnrp>i«*s  tn  OMdie  rtRulalinoa  dadlng  with  the  um>  nf  ehx  tririty 
in  i  I'  tofMs  aodotlter  places  in  nbich  tit*  l-Vlury  Act  ap(»lisa,  in  anvitlaiine 
wiiti  this  eoelwd  draft,  copio  of  wbkh  in*.v  l«  "btaiovl  on  ap]'li>^tioa  t<i 
lb«  Faolury  Urptrtotent,  Hume  OIBco,  l.w<i'jn.  or  at  iltelix:*l  Milioasuf  the 
Inspectors  uf  Kactorm  .  aud  that  any  ol<je>  ti<j<if  with  roi's  1 1"  tha  draft 
rc^lalkms  by  cr  on  beftalf  uf  any  pt  r«<>a  aAscted  tharebr  muft  be  sent  to 
the  Sct-retary  i>f  Slate  nithia  40  days  frjui  this  dsta^  Ksaiy  <qieb  ol'/nc- 
tioii  must  be  in  wfjtiag,  and  uiost  slal«  <-i)  ttw  dMfl  ngnlatiia',  or 
puriiaas  af  draft  lefnlaSoaa,  a>iject«l  ui :  the  eper^inc  grounds  ot 
ubjaathni;  and  (e)  tha  aniirfaaB,  aidiilona  •■r  mo'liScati'-aa  i^kni  for. 

t-Slgoad)         M.  I',  v'liALMawi. 

Dnavr  BaoDuiWHa  mi  tu  t>ai  ur  Kbaciwen>r  i«  Fit<^t>iiii»  tsm 
Oraaa  PLAcaa  tixDaa  thi  f*A<i.>iit  aso  \v.irv.ii,.i-  ^ -r.  IQOI. 

Whereas  the  geoerUioD,  transf'Tmaiiio,  »oi  <i  "  '  risrtr  ..Tty  in  •>!•<>• 
tricsl  »lati<nj»  Mul  io  sny  fs-'t  ry,  wi>rk«ho|.,  .I:»,-)c  »h»rf,  rny  wurnli.iniie 
or  'Hber  r  '  •  whi.-h  ■  .  i--*  f  • 1  .iy  in  1  W  .rx'ln.j.  .\  -i,  IrWI ,  is 
applied  bj  that  act  has  beso  vsrutiei  in  puriuaam  "I  tit*  uii'l  xx:.  79  to 
be  daaferoae  :— 

I  hereby  in  paransnee  of  the  |>owen  roofrrred  upon  me  by  thai  aet 
msV*  the  f  illnirft'f  r-.,-jl»ti-iii.>,  mhI  ilr-  :   tli.i'  iV.cy  »h:i"   aj  ply  nil 

pii  >  .  LitulC'l  sV"  '.  •',  ottx-t  (hs^i  rlr-.  !rn,,l  -'..tiiiiM,  in  rt^:^::    >(  'U<:  ■il'TI 

buiiuu  and  use  of  electricity  whsrs  thf  ii'>{uiaI  wurkiug  |>i«i>sure  greater 
tbsn  260  volia  snd  leu  than 660  volta  l>«t«>-<-ii  siiy  two  c->wluetaii;— 

1,  All  wires  in  cionectimi  with  the  'iipply  sliall,  whsrs  praetieeUe,  ba 
complelely  emlnMd  in  strong  nicta]ra«in2,aii'l  whersllii^  io  D»t  pnu-lirsUe 
they  liliall  be  so  arranged  that  there  •Imll  tw  no  •Uiif^r  of  soy  xhiKk  "T  <>f  fiie. 

2.  .^11  ojsin  ami  branch  circuits  shall  l-c  [iroVrtBd  hx  »w-it,-h«<  ntirl  by 
fiMMa  Lir  otb<  r  lul  -malic  cat-outs. 

i.  The  supply  lo  every  miMor  ur  are  Uiuj*  sbstl  Ix-  c-)ntr<ili«4  by  maaas 
uf  au  efMint  avitah,  ta  pfaaN  I  as  ta  ba  eanly  hsndled  by  the  petiua  ia 
charge  of  tha  nnter  or  arv  li^blSng,  and  aonnectad  m  thot  !>/  its  waaot 
ali  pKju-Tire  can  tie  cut  i  ff  ft  •m  xhr  motiir  or  are  Ump  an  !  from  any  legU' 
laiius  awiU  U  rt«i-l*;i.'e  i  dli'  r  'levice ill coonccti'in  llicfcwitb  ;  pruvUlsd, 
bowever,  tbat  wbtre  the  an:  laiupa  i'«  oouiiscted  ia  series  avrua*  the  eater 
tooduetors  of  a  three- wire  aystem.  -<nd  tb«  preawre  cannot  eiered  380  Vultt 
tram  earth,  it  ihall  be  sufficient  if  ooe  such  switch  be  proviiM  for  aaeh 
Htfrtea  of  arr  IsmpB. 

'V  Ail  riKiteSifr"  »ad  cut  "Ut*  sliall  beso  eiicl<iwil  and  pf'it*>  ltd  i>i  im  iu 
Kucli  p -ll  mill  •  of  'tirh  <-<>i>»(r«<'ti'.ii  (hat  Utere  shall  be  Du  daittter  of 
aiiv  Khx  I.  ir-'iiiK  'ji.i.i^riC'i  :'i  t h"  <<i  i.iii'T  likO'lliDg  thmof , aT  nf  anu dw 
iMiug  ouwd  )ir  their  UMiiiial  or  abii'>rual  a>^lii>u. 

&  AU  naial'  bnldare  for  hcandeeeaat  lanpa,  tha  fiwnae  at  aH  nwtan» 
nod  Ih*  rtatal  eatings  of  all  wiraa,  awilahar,  fatea  and  «ut>nni«,  aball  be 
rff  drnily  connecied  with  earth, 

'J  NVhere  the  elecuicity  ilariead  buna  pnUie  supply  the  followfad 
u/ndiiiuDs  sbitU  l<e  obserre<l  : 

(a)  A  nuitiible  safety  fuw  other  iiui4iii,iti>  rut-uut  shall  be  iasertad 
in  aaah  service  Hue,  as  close  as  posaible  u>  the  poutl  ol  antiy  into  tba 
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mUe*,  and  eontkbiad  within  »  niiUbU  lodcad  or  awUd  reoeptade  o( 
prout  omMtmetiou,  aicept  in  caow  where  the  tervice  line  la  jirotected 
Vy  fu»ni  ill  a  blit-et  lio«,  but  no  fuie  or  cot-out  ihall  \-r  iowrtetl  Id  tli» 
btcrmiHlULe  iMutluuiur  i>(  K  tbi-ea-wire  ajnt^m. 

\b]  All  aarnce  Han  aud  a|i|Mntiu  aball  Ije  higblj-  inaalatail  *ttA 
tlwamlily  protaoUd  n(>l«<HBiwy  t>  Uw  I— lUHwi  —d  ^pHMtMMMPf 
tneitttm,  mmI  mj  mttl  faranif;  part  of  the  tltebfe  dmlt  AaO  not, 
inilaaa  eflloiaiitly  conoecbe !  w!th  nu-th.  be  expowl  m  that  it  can  be 
touched.  AUeltctne  coD<iu<:tuni  atioll  be  eo  fisrd  nod  protectt*)  m  to  be 
free  fr"mri»1(  nf  <-!c;tri(a»l  iliwbarge  tn  »ny  nzljiretit  metallic  aubataooa. 

l'roTi>l»r1  tint  ID  regitrd  lo  eeiTice  litino  a-rni  »;  purKtua  under  theaole 
oootrol  of  a  periua  olbor  than  tlia  nceupier  uf  ibt^  }*r<:ii)i«<e  towliicb  theaopply 
ii  rivan  it  wall  be  a  sofficiaot  oompHance  with  reguUtion  6  »«  tite  pu-t  of 
■aw  ii»iiu|illi  if  he  obtatua  from  Mich  peraon  in  the  month  of  JtMWj  in 
each  jtut  »  o  r  t  i^l.  hIc  that  the  regntatioo  ia  fully  obaervad  in  MgfaA  to  the 
(aid  terv  :  id  .t;>pantua.  Such  orrtifleate  ahalltM  ptadlicnl  at  aoy 

time  nbeu  by  H.H,  loapettora  of  Fkotoriia. 

Umbc  ni;ulatint]«  thall  come  into  f«flM 4M  tha  lit  dif  «f  Jaaail7> tt06. 
Home  Offior,  Wbitahall.  1904. 


omnmnoun  menwu  aoniia. 

[Compiled  by  E>.  E.  Fourkikr  d'Albe.] 

U'ht.'w  Trhiiriijihy.-  J. /ienncck  discusses  rM«nt  tbvoietical 
work  in  »'iiL'l>.-M  teli^ra|iliy  with  it  vioM'  to  the  practical 
ttp|>lication  of  its  recnlti.  The  difficulty  of  obUtinillig  an 
agmmcni  bot  wrcvu  Um  theontkal  and  aelmi)  (ttqaencsei  of  a 
tntHtnitter  lies  in  the  unavoidable  presence  of  wira  ro)M»  tioar 
tin  antenna,  a  ditliculty  which  is  increased  tenfold  on  board 
men-of-war.  Bnt  tfaoqgfa  ife  may  be  impnuiticAbU  to  calculate 
the  fraqiwnej,  tlw  rewtuUMO  netbod  d«HMd  by  fijerknes 
aubliM  OS  to  meactirc  it  with  ea«e  and  xuidi^.  Ae  rajtrds 
tha  narita  tif  muluplu  antennio,  ih*  aothor  raowrki  tut  a 
inttMUIa  anleuia  haa  tbo  aane  effect  upon  the  wavc-loagth  aa 
a  aingle  antenna  of  inenaaed  thickness,  tmt  without  aa  much 
increase  of  weight  For  equal  lengths,  the  capacity  of  i 
multiple  antenna  is  greater  than  that  of  a  >.irt>:lL>  itnteniia. 
Besides,  the  ratio  of  enei-gy  r.iiiirtte>l  to  ciiLigy  siii'jiliL'd  is 
greater,  so  ihut  inukiplt}  atitenuu^  havu  n  gi'<jiit«r  I'tliritncy. 
Tlio  {vniiiuiy  c;  11  nit  of  the  Tesia  transformer  should  li.ivo.i  high 
cajML'ily  ami  Itiw  in  luctauce.  It  is  liest  to  lot  tlio  [iiiiiKU'y 
circuit  conswt  (A  a  sinylr  iiini  of  wife  or  sovehil  tuiiH  iu 
|>arallel.  The  iiUtlmr  (lilTcrs  from  ])i  ur!<>  as  to  tlir  lioLM  t'.'  nf 
coupling'  ^'iviii;^  :k  riiaxinium  ;mi jilitiiik".  l>niilc  |iut!i  it  ;it  O  'i, 
hut  the  author  has  oltUiiiioil  a  niaxinniin  iit  U■l^,  ii>cing  a 
much  looser  connection.  As  i-0(;ar(lK  the  primary  atmrk 
potential,  ilio  author  showH  that  the  maximum  amplitude  in 
the  secondary  system  rapidly  incrcaacs  with  the  primary 
(INf.F.  up  to  ft  aparldng  distance  of  about  4cm.  In  otses 
where  the  damping  factor  is  to  be  <lctennined,  the  nictlio<l  of 
Bjerknes  baa  been  found  to  work  well.  It  is  .idvisnMc  to 
wy,  not  the  inditctance,  but  Uiu  ca]iacity  of  the  resonating' 
drcuity  and  to  measnie  the  camnt  b^  means  of  a  bolometer 
aflected  by  iuduetion.  The  method  yields  Uie  damping  of  tlio 
|)rhnary  and  secondary  qratama  and  iho  fmiuflm^  of  one 
by  i,Uini.  whan  tfa«  feeqiMt^y  o(  the  ether  m  known,  with 
aufltoietit  aecmnay. 

[J.  Zwanvx,  ffcyatfilicite  tMnOit^,  Oifc»»r  1.  ItM.) 

Jittdi»4uliriti/  ami  Lifr.~~J.  3.  Tandin  Chabot  muki>  s^me 
atriking  speoiUatiaiis  on  certaia  analogies  shown  by  the  phe- 
nomena 01  radio«ctiTity  with  ehnllition  on  the  one  hand  and 
with  the  deeompoeitiem  aoeonpen^ing,  say,  the  Kfe  of  albunen, 
on  the  other.  The  atona  of  iiditHustive  anbstanees  are  in  a 
ctato  of  unsUblo  e<)ui|jblilllin.  Some  of  them,  every  now  and 
tlion,  pass  abruptly  into  the  next  state.  The  ]>a«sago  amounts 
to  ao  explosion  although  it  differs  from  ordin.iry  explosions  in 
not  necessarily  tending  to  the  siniultaueous  explosion  of  all 
the  other  atoms  around.  A  somewhat  f-imihu  I'tii  riMnieiioii  i^^ 
presented  by  a  Itoiting  liquid,  where  certain  ji  'i  lions  oi  ibu 
gasified  liquid  iiu<lderi1y  l>ur^t  l  Ut  fidin  tfi.  micrior,  producing 
vortices  in  the  li(|ui(l  and  taknifr  jHirtiuuu  aw.iy  with  them  in 
the  fomi  of  E|ir.-ty.  The  voriii  i  s  wnolil  correspond  to  the 
y-rays,  the  gas  and  the  spray  t<j  ihe  /)  mys  and  a-rays  respec- 
tively. .Some  strikirit,'  arnloi^ius  t.i  tlie  1i<li;iviuiir  i.f  ihc 
enianRtimi':  and  the  mru  gu^ua  such  an  argun  ami  helium 
are  oHi'ieil  liy  nitrogen,  which  is  a  con»tituctit  of  nearly 
every  explosive  aubstoneo.  Among  the  compounda  of 
nitrageRi  qram^gen,  CN,  deaerves  social  conridcntaon  on 


account  uf  iu  )m{H>rt«uce  in  the  decompoaation  uf  albumso.^  AU 
the  nitrogenous  compounds  IMUltina  fiom  the  dceompoaitioii 
of  alhwnaaeontnnieyaiMcaii.  lUaEns  a  high  iniemai  energy, 
and  ia  therefore  eztrsraely  nnstaUe.  PflflKW  beKeves  it  u> 
be  a  coTiHtitui  nt  of  all  living  matter,  and  cdU  cyanic  acid  a 
"semi  living  '  molecule.    The  presence  of  oxygen  inenaeas 

tin-  in'<taliility  of  tlui  cyaliogon  compounds,  SO  thfttti  SS  ift  flw 

ca.sc  ui  the  c-iuimiitioiw,  tJie  least  impulse  suffices  to  make  the 
living  molecule  "explode"  and  prodm<i  i-i»ilH>nic  acid,  as 
radium  produces  helniro.  The  transfoniiiition  of  albumen 
under  the  influence  of  oxy^'en  takes  place  iiceonliiiK  Ui 
exnonential  law,  as  does  the  tle<:ay  of  riulio  activity.  Like  tlie 
radio-active  substances,  albumen  hi\s  a  limited  and  preilcter- 
mined  life.  The  phenomena  of  life  ^»oulJ  thus  Lctuuje  in 
principle  identical  «  ith  those  of  nuiio  activity,  ami  an  (squally 
necessary  result  of  knon  ii  c.ui^es.  Imt  of  a  much  wider  ocope 
in  nature. 

[J.  1.  Tinoix  CamoT,  PhyHtaUtekt  SSeiUekrifi,  October  1,  180t] 

X  jvfv-t.—E.  Salvioni  gives  an  account  of  a  laborious  scries 
of  experiments  madn  for  the  purpose  of  testing  lUondlot'a 
N-ray  observations.  Asa  general  reHult,  be  is  of  opinion  that 
then!  is  some  objective  reality  of  the  phenomena  mixed  u|)  with 
a  number  of  aubjeetive  elements,  lie  is  driven  to  this  cuii- 
clusioa  by  the  eattieme  cleamcoa  with  which  he  uhivcrve<l  a  fow 
of  tlte  appaanuMWi,  such  is  the  effrnt  u{>on  a  line  of  calcium 
sultihkle,  and  the  maxhua  and  minima  from  which  liUmtllot 
deduaed  the  wave-length  of  the  nye.  On  the  other  hand,  he 
has  ftiled  tn  obtaining  ixMitire  nanlta  by  any  of  Blondlot's 
"objective  methods,"  and  has  found  tbat  ^lyeiokigjcal  and 
psychological  elements  have  a  coosidenUe  intnenee.  Beth 
he  and  his  assistants  worked  themselves  into  a  state  in  whieh 
a  bewildering  variety  of  luminosities  appeared  to  them,  bttt 
fotiiiJ  that  a  fttw  months'  rest  left  them  m  a  state  loss  fit  than 
over  to  uliUiii  positive  remits.  The  author  points  out  that  the 
phenomena,  especially  on  the  medical  side,  show  a  stwpicious 
r^emblance  to  "animal  ma«neti*m,"  ihoagh  such  resemblance 
shonld,  of  eonne,  not  prejudice  truly  impartial  investigators. 

[E.  SiiI.vtoM^  Aaow  CimtnU,  August.  1904.] 

Rtuli»-<ielm 'Giu  from  Cni'tt  t*4rekum.—'E.  V.  Burton  has 

oht.ii  I  a  h^^'hly  la.lioaetlve  l'.:\s  from  petToienm  obtained 

from  a  ell  in  i'etrolia,  Onturio,  where  it  ocenrs  in  the  ca^ 
bouiferous  limestone, although  it  prohaMy  h.i.-  its  .iri^'in  In  the 
underlying  Trenton  formation.  Air  was  pas**;*!  ihiviigh  the 
heated  oil,  and  then  in  succcssiun  through  conccntrateil  .^nl 
phuric  acid,  a  rtask  snrimmded  by  ice,  pliosphoric  penloxide 
an<l  glasa  wool.  It  was  tinally  i>ianpcd  into  a  cylindrical 
vessel  of  galvnitiseil  iioii,  contaiiiini;  an  cxplorinf?  rml  con- 
neetcil  to  an  elnetroiiititer.  The  eylimler  wu-S  niaint;unoii  at  a 
potential  of  IbS  voll^  by  a  battery  of  small  storage  cells, 
and  the  conductivity  of  the  gaa  which  it  voiitainoil  was 
determined  by  measuring  the  saturation  current  to  tlic 
exploring  electrode.  On  first  introducing  into  the  cylinder 
the  air  whieh  bad  passed  through  the  oil,  the  condot^rity 
jumped  up  from  163  to  92  scale  divisions  per  minute> 
Its  conductivity  steadily  increased,  after  the  cylinder  waa 
closed,  for  almut  throe  hours,  when  it  reiu:hed  a  maximum 
value,  after  which  it  slowlv  decreased  aptiroximatcly  in  a 
georaetrica!  moovssion  vita  the  Ume.  This  would  mean, 
according  toBnUmrford'a  thMwy,  that  the  air  ia  ebsfged  with 
emanatum,  and  Ha  eondoetiri^  incriaaea^  to  a  maximum, 
which  is  reached  when  the  1o«b  m  the  ionising  power  due  to 
the  decay  of  the  emanation  ia  just  equalled  by  the  gain  eon< 
tiibuted  by  the  excited  radio  activity  jiroducc*!  iu  this  process 
of  decay.  From  this  time  tlie  rate  of  change  indicated  gives 
the  Kite  of  ■lacay  of  the  emanation.  The  author  finds  that 
tbii  fittliu  active  gas  decays  approximately  according  to  un 
ex ]M>nontial  law,  falling  to  half  value  iu  :!  r.i."»  days.  It  pr<>- 
duecs  an  induced  nidio-artivit v  whone  rale  of  decay  is  such 
that  it  falU  to  half  value  in  ahoii:  :)."'  iiiinu;!  -',  rlr.t  hcing  the  same 
\'iilue  M  that  ul»tikiiitxl  in  the  ease  of  Catnlnniji'  tap-water. 
The  author  n/licludes  that  the  active  gas  oln  lim  >  1  Iroin  .  rude 
petroleum  is  very  probably  identical  with  radium  enimaiion, 
but  admits  that  there  are  indications  <>f  the  cxi -  i  u  e  of  a 
ndio-active  substance  more  persistent  than  radiitm  cmauaiiou. 

[B.  F.  BrsfOM.  nttfofkieat  Miitatimr,  Oetobsr.  1*M.] 
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■UOTRIOAL  BOOKS  AMD  PUBUOATIONS. 

All  tfuchi,  Nmipapfri.  ami  titer  PuHknlimi  ten  ht  trJtreJ  Jtrttl  tt 
Tilt  hi  fi  \K^"  PrtnUHi^  and  Ftnlttkinj;  C«  tLtd)  Tktwtli-kmmKm 
Kl.Kin  rician"  Sttimi»/  SlaitJarJ  F.Uiiti<»l  WtrktaifrtjtHtttmUti*/ 

TBB  luonnuM"  BionjcAt  nisa-  maatmn  in  un 

BOOK.   SateerMlM  Driet  n.  M.  imUf •  win.  bitM  (M  Pmrtn  iiv 

IHtMl «( tli*OiaUlrti  cf  Um  PlUmilT  1*1>  BlSt>MnK  pnA  Itm  «■  appllcMioii 
HANDBOOK  POl  TBI  BLBOTKICAI.  LABORATOBV  «c  mnilO  kl>OM.  ' 

llr    1    A    KiEKis.l.        li    I     U.4.         11,-        vt  5t<      ^    1  i*l  1:*: 

ALTF.KNATE  OUB&KlrT  TKANirORHU  IH  THSOKT  AM) 

Hv   It    J     A     Fn»i»j       Vol   I  — TUli  INUUiTlo: 
C  t  ltUKNTB     N.itfc:i  !iin»     lii.  »d  .  po«t  Irco  Vol 

 TioN  or  iNin:e«i)  KirEBKKTs    it,  sa.  roattiM. 

ni  BLBCTBIO  ABO.   B>  Mn.  athtv*.  m.lfc 

Biiorii(CAi.TB>TnrapoBnLiaiLAPH  nMHBit  Ir'. 

M.I.KR.  IM  M.,  HMtCrMi  kticiMd  111. 
■TTOEMTS  OVU»  TO  nBH^in  OABU  mtlM.   Tktt*  Mote*  Bf 

U  K  cv  nsHU  ud  J.  C.  H.  Suar.  fi.  W.  mH,  by  oat  at  abrcad  at.  M. 
KASIO-ACTIVITT  ;  Aa  IkaMMUty  Ttaalli*  tan  Uw  ttaadpoiat  ct  lAa  Utola- 


Rl>OM.  IW 

i  1 1  u»  Dd. 


lUriun.  la.— t. wt I  

nnuBT  BAnnnBsiiMir  t^un,  i 

!«•  W.  port  frt  II*. 
BECONDAKY  BATTSKIBS;  Tkrlr  Tbxvj.CuiinrurUi>ti  lod  I'm.  (17  1.  J.  WASB. 

]|  i^i.  ufi.  port  frtw  lu. 
BIBLIOaRAPHY  OP  X  BAT  LITEKATOBI  AKD  UBBABOa>    BAlMd  bj 

 <■  V  N.  P»iLUf«,    l«,  I-...!  fr<.o 

THE  POTOmonTXB  AND  m  AOJVBOTt.  Br  W.  C.  Pura.  a*.,  portfna. 

fiOTTVE  POWIS  AH)  OBABina.  B;  t  Tiehi  >rr  C»Tu.  Ua.  ad.,  poM  (m. 
IBMARrKE  OABLZ  LATIHO  ABD  BFFAIBnia  Br  H  U  Wiunaoa.  IU.M. 
IXCTKICAL    LABOKATOBT   BOm    AMD    POBMB  (DamaUlT  ajM 

Advanced  .  By  Dr.  J.  A.  Pmii»a  U  two  rtjrtca.  Putiealan  on  mppUiKtlaa. 
ELECTROMAOBBTIO  TBEOKT.   K/ Ouru  Huvitiba    Vol  L  rrio*  Llt^  idi 
V  ol  1 1  .  la*.  ad.  jxwt  Irao.    Fol.  ///.  in  frtjMaltan. 

TBAKWAy  TBAcrrvB  irroftT  avb  fifmn  ~" 

Uaxsikij,  k.a  u  ltd.  pim  haaja Jaaa  Ia i 
tOCALIBATION  OF  FADUl  OT  MSSnBtt 

Ht  K.  <•  Hii  inii     ■..  (A. 
BtfCTlUC  LAMP!  AND  SLXOTBIO  _ 

■AaKETio  nrDncTioH  ix  ibob  ai 

M.A.   N(?w  ►c^i'-.t!!!.         fld.  ut't.  i>-i«t  fr««. 
MgnHC  MOTIVE  rOWBB     Kj  A  T  IIIIU.L  lOi 
VBB  AST  OF  ILBCTBCLYTIO  BBPABAHOB  OP 

Pnictlcal).  BjDr  Ci.UoM.  Ita  M.poMbML 
KECTRO-CHJODITBT.  Bj  It.  ti.  (losa.  —  • 
mACTICAL  BOTBS  FOB  EL^OTBIOAl.  ~ 

U  I>.  Wtuinoi.    6«  f.l  ,  p  ..t  fna 

DRUM  ABMATVBBS  k»U  oOMMtlTArOBS  (Titwry  tad  PraaUaal  By 

 V.  M.  Wbtbocti.  7«,  ed  .  pon  fnm 

TBBjmcAronaar^ju  ABDiTt  BABUPAonrBB.  Br  o  b  a*..  m 

POOXET  lOOf  or  ILMniOAI.  nmnrBKBIVO  POBVdLk.  Bt  W  eiir« 

«T^^i*'i5iliSI^J£!!!'¥'*^^™»  '»  W  i»bro«l  W. 

WIHFTllllB  Tai.BM APHT 1  Bio«tu.»«  aciom  Hrici   wrrxurr  Witsu 

KmrtlUC  Watm.  BjHlrO.  J,  I.ciikii   N«w  tdiUim.  X  net  i.»ttr«r>«  M 
nOBST  OF  TBI  LAW  OP  ELBCTKIO  uaHTIBO,  ILECTUO  TBAOTIOB 
_   TKLEOBArSLTBLBPBOIlEA,  Ac  .  im    Kr  A.  i:.  i.itbtii  HiivAUk  k  ad 
gUBOM  iglpi  POK  ALL  EL^CTBlCAi.  PokpOBBB.    By  If.  JHb   iS  U. 

MAirVFACrokl  or  klbotbic  uqbt  oauobb  a  rn«uimi  OriiaiaS 

KirtAMtihnwiH <4  >  Ctabos  M»Baf»<Ttary.    U.  fcl .  ff«t  fr««. 
BTEAM  ENOIKE  OnHOAtOB  ABD  IBdlOATOB  uiauBaU  MHaBtoW 

W.  BKAt  moht.   J«.  iJd. 
THE  BKITIBB  POBT  0P7ICE  TEIXFEONE  lE&VICB.  i*  '  i  cfI.  post  (tm  «.»A 
TBI  BAma   OF   ELECTRIC  UQHTIIIO,  mCTUa  TEAITWAT,  tMO 

BODLAl  nNDRRTAAZNOl.    Bgr  W.  O.  BOBb    li.  «d.  DM.  volt  tna  k  Id. 

TELEFHOMB  IMQO  IKY  .  MlaalM  u(  ilM  IMoawUau  at  tfea  UaUi        asA  ani 

 fr»«  Si  M.  ^ 

fILEPBOHE  IHQDntT :  Maatai  g|  Iha  FNcaatlw  al  Ihi  ftttaaaiii  la.  <d. 

tt«t  itMt  fr««  Iff  4t1 

EEOIKNERS  MAMUAL  OF  SUBMARINE  CABLE  TESTING  AWD  WORKING 
I'-'i       W  BaINE-    -•.  Ikt  r"'.  1     1  Ir.-  «• 

WIHDIKOS  or  tUiCTRlC  HAOBIHIS.    Biy  U.  P.  Paeibali. 

00lgRS[EM8IVE  IBTIRHATIONAL  WIRE  TABUi  fW  UORIO  OMI- 

DCCT0B8.   B)  W.  *  ii-n  i.r.    P.«l  fi.t  ii  vhw 
FULL  <:ATAifi«iit 


P<JKT    KIFF    ON  APPIICATION 


^^TOB  BOOM  M^'' THB  BgOmmUl "  UBIUk 

•QtUR  FKBD  WATER    ITS  IMFURTTIES,  AHALTttSAnmDMMIMK. 

fljy  Fbbs  a.  AAOUifioa.   yn  Brnantfion. 

"«n  unuouv  nqim  is  s  vak.  Mir  nkNimMi  /* 

ELECTRICITY  MFTERS     THEIB  CONBTRnCTIOH  AMD  VII.    A  Pr»ctin,l 
'     H   \V.  (JraiiAKPI,  .V.I.K.K.    Ih  prrjMratioH. 

SPECIAL  NOTICE. 

Last  week  «  iinrab-T  of   THE  EI.ECTRICIAN  '  completed  Vol  LIIL  With 

thlA  we«k  s  nmiiS^i  La  InaurrJ  ii;rAtiii  Ihv  Index  to  ILs  V-jlume 

Coiuplatiiu  01  nou-icteipt  ahoulcl  be  promptly  made  10  ttie  Publiahar. 

NOW  R  EADY.— Vnl.  LI  I  [.  uf  "  Tai  Euotkiciak  ( 1  ,C62  pa«w), boond 
ia  •troog  eloUi.    Prica  17i.  6d.;  pott  (raa,  la*.  bd.   AUo  raadr,  Chm  r.ir 
Maafct  PMtfraa,  a*,  ad. 
iplata  aitaf  "Ta  ELacraiciAii "  (ie78-19(y):i  cw  now ba  lapplica. 


kill]  e«r!y  ApplicaSioD  ehou'.il  t*  mi 


"TOE   ELECTRICIAN"  SUPPLEMENTS. 
BBOVBCe. 

gttppIaiDMili  inuad  from  time  to  time  with  "Tbi  KLtcTiucuji  " 
ean  only  be  (applied  Gratis  with  the  paper  during  tb«  eunant  we«k  n( 

SublicatioD.  Alter  that  date  an  extra  enarga  ia  BMda.  Tha  anuHiDt  u( 
>i«  charge  ij  Alwaj^a  printed  on  the  Sapplement  at  th«  tima  of 

The  halt  veurl_\  bound  \  /lunieii  l.  .niplttt'd  in  Oclubt-r  and  AffQ 
all  SuppUnwobt  pubUebeti  during  their  t««pevtiv«  liali-/iara. 


■MlA  MM  laMlHM  IB  •  «MMr  Ikai 

PabUaM  evacy  fMiar,  MM  mxfmtt ;  r«M  Praa,  Hzi 
Mltartal,  rmMlaUac  aai  Prtatta«  OBaaa, 

1.2  4  3.  SAU8BURY  COURT.  FLEET  ST.,  LONDON. 


mutttrt  M  it  aJjrtittd  PuHitktr,  "Tilt  Fl  ti  TaiclAN,"  SaHthtrf- 
frnjitn,    CkefMti       P.  O.  it  ^#  ^fttttd**  CtttiSt  it*  Ca.* 
All  SJiUrUJ  itmmumuMt*ni  tt  it  •ddriutd  U  Thb  EblTOB.  lMtr$ 
frr  imitrlitn  it,  "  Tiia  Elbctbkian."  fT  afwlaMy  fMMMMfi  <* 
»e<tw,fttmM  kf  ttmmi  mmd  mUrm^OiWfHwmtmUmntftmMA, 

Nt  n»lut  •        r  taktn  1/  antmjrauin  etmrntminUUmt, 
'■  TMa  ELacTltriAN  "  U  fu>!UktJ  mrf  f  tUmt  mtrniug     Tki  Jtmtn*. 
it  tm  tail  at  tit  nuVsrwy  kaaitlaJli  tn  l-tidam  mwrnimf,  mtm  can  kt 


Mcnpiiani  to  —  i  ns  r.l-HnBn:ukn 

P'VaAB.  QDAKTaa Pom  free, 
AM.  ...  TABB.  \  panbk 
kM.    ...     lABC  jioadnaer 


t!'lainrJ  .•/  ail  Nrmmndari  ;  «r  iirvt  /rrm  tit  Oficft  •»  < 
•abaCTlpUoa lalaa.— The  Kaica  for  SahAcnpiiaiu  to  "Thb  ELBCTBtCtAH * 
arc  u  undrr: —        Vbak.       HaLP-VaaB.     QDAKTBa f  PoM  freai 
Onltad  B1»K<klW  Sla.  BB. 
PoatAl  Vain      aoa.  OB. 

rrhl.  rlvATo  tiu-ladM  all  BafBlmau.) 
A'rtv  I'aiumti  »f  "Th«  ElbcteIciaN  "  tttitmtitti  4m  April  amd  Otttt**. 


'Tmf  KiMTsiriA"*  !  It  tfliimai  aJ^anlatittt  AtfrrtittTt.  Al 

by  lAr  ilie  larxtci  r  iru  itian  of  aay  EacUiH  DactrlcaJ  papOT,  • 
ctrcoiataa  aU  erar  Iha  World.    Tku  itattmtttl  it  guaramlttJ 


Tbadb  AoPBBTtiBiiBitmf«Kfc</»rf<r  xnwaf  fwBi  mmtlrtttAlAt  OJk* 
.V  firit  P»a  rkwrtJay  Xfmrva!>  «/  BaMMar  a^l  tittmmtl  mild 
alltraiitmi    la   ilmtUin/;   ttdreritirmrmU  ff    IPMtaiMl^f.  Wttfftf 


AJvtrtiuwunii  tf  ,»r  :  r,  ,'  WiJmtiJaf 
OmcUL  A.^HODNCtMBNTl,  AOCTIOS,  im  '  SMBU. 

TUBMBNTi  oictftiti  uf  u  •  PJK.  MB  Tbursdiij. 


OlDBMBOQm  ILBOtBIO  •IILVAT*. 

Till.'  siil>jii  I  of  unil«ivt-'ii:i'l  ill 'tin  i.iilwuys  jiKt  now 
■  ■I .  Kp:.  .^  a  very  prominent  |">Mtioii,  (mth  ni  thi«  rnmitry  an.l 
111  iKi  1  iiitftl  .Stales.  ro^Mbly  «iiliiii  three  inoiitli.4,  jiiil  rcr 
tuiuljr  within  six,  a  a«r%'ice  of  el«ctricall>-iiro|ieJloil  traiiu  will 
!«•  commcneol  on  tlio  mtieh-BbiiHeil  Melrofiolitan  Pfrtrict  RbiI- 
».iy,  uimI  in  .i'  iii.iny  wi.  k-  .1  Miiiilir  -  r\bc'  will  In-  niiiliiii;; 
OH  tlif  New  lt.t|iul  Traii>it  uf  Ni  «  V.  ik  City.  The 

two  BPticks  which  W«  |iiiblj>tli  ilii>  utek  |M.>tmit  a  rmigh 
comporiaou  of  tbeae  two  cvaiii|>li-  of  cngiuecriiii;  skill.  The 
j^'encrating  tUiion  which  »ii|<|ilie<(  the  New  York  NafHil 
Truiisit  subway  i.-i  Im-iiiu'  •''Hii|i|"'iI  with  r.  ti|iiin;iiiii_'  rn^iii<->i, 
while  at  Lot »  roml  tiirlM>  ^eiienitor^  aie  iKiii;^  eri>  le<l. 
>  111  the  other  baiul,  both  worku  gcnerulc  eiirreiit  at  11,000 
voitB  U)rae-|>li4i6t',  aod  the  awilch  gwr  in  Uio  iwo  «UtioM 
pOMemM  many  (loiiita  of  Bnnilarity.   The  perniBnent  way  in 

holh  cjjses  is  not  ■^iliiateil  11  t;M  at  'li-UitK.'  Im  I  tl..'  -iiif;».  <•. 
like  our  "inV»-.  l>ut  ivliilo  the  Ni  w  \i.ik  iim  runi  111  .1 
abullow  ^^lns.l).  iu.i;.t  the  ("H.-vliui  timiul  w.irk  uf  wliieh 
IB  of  stvcl,  the  Ltmdun  "  uiut«:r{;twuml "  i«  chiefly  iu  brick 
tunnels  at  a  slif;litly  ■nxat«r  ilei>th. 

Wli.  ii  lliC  Nell'  Vuik  ■■.heme  w  1--  til^'  |ii -eil  lliore  w.u* 
e>>ii.'.i<lei.ible  ili.scui^.!>iuii  ii^  tc  th<-  fi>t  ni  w  hich  tlie  i.iiiw'ity  libouhi 
iiltiiiiatcly  take,  the  planii  (or  tube  anil  «ubwuy  constrnction 
lieing  coDsitlenxl  at  great  lei^jih.  Uowevcr,  the  latter  waa 
evoutually  choeen,  chiefly  becauae  it  wax  thon^Hit  that  it  woald 
tend  toWArds  greater  e.xiN.'<lition  in  tliivelliii-.  I  iftswerehdd 
to  be  a  great  obiitucle,  aiiil  there  !»  mueli  truth  in  the  conten- 
tion that  th^  cause  considerable  lait  of  time.  .MMieovi  r,  the 
<  irryini;  <a]i4icity  of  the  line  is  more  or  lesa  iiniited  by  tlie 
e.iny  in-  e.i|ueity  of  the  HftB,  ami  as  Xow  York  is  n  tity  that  is 
i;rowniL'  at  a  \ety  rui.iil  rate  it  was  thou ltI'I  !"  I"'  .1  'lilliriilt 
matter  to  |.r'>vi.lo  the  nei  e^s.lry  lift  cajMeily.  la  tlie  deeiiui 
St  iii.Jiis  iiiu.  1-  hi.iinvayi, or  "cHwilatoni,"  liave  1>ccn  installed. 
That  New  York  City  i»  not  built  u|Mn  "  Loiiduii  clay  "  may 
also  have  been  a  reason  for  the  non-adoption  uf  the  Groithecd 
til'..  s\  ,1,  III.  On  the  line  itself  fi>iir  Ir  .i.  k  -  h:ive  been  kuM,  the 
two  iu  the  centre  bcin^  for  e.xpie-i-->  trainii  ami  iIiimc  on  tUu 
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ouUule  for  alow  trams.  In  a  future  issue  we  Uop^^  i'>  puVihsh 
tMltt  detaib  of  tliii  nflway,  especially  with  ng.n-d  t^i  iha 
permanent  way  an<I  sub  Btatious.  Coucerning  the  London 
scheme,  there  is  not  the  slightest  doubt  that  the  chnngo  will  be 
welcometl  by  the  thousands  whose  unple;us,iiit  duty  it  im«  is  t  i 
apeud  a  oerUyo  ptoportioo  of  each  day  iu  an  atmosphere  thai 
delioe  deeeriptioo.  In  the  worda  of  Mr.  YniKCR,  who  preaidcd 
at  the  company 'ii  s.'<  (m(l  orlinnry  general  meelin?;  held  on 
Tucailay,  "  it  would  shortly  becutiie  a  pleasure  to  rido  iu  the 
Metropolitan  District  Kailway  carriages  instead  of  a  pain,  as  it 
ma  at  tlia  praaent  time."  Tbere  is  thus  a  cerUin  anionot 
of  consolation  for  paaaeDgeia  in  the  knowlailgo  lliat  the 
company  nynipathiAoa  with  fbem,  and  i*  redly  ^king  aonietbing 
to  improve  matters. 

Now,  although  this  conversion  from  steam  to  electric  irac- 
tioQ  promises  a  revolution  in  travelliqg  eondittOMt  and  although 
it  will  )>ri))iably  lie  an  excellent  thing  for  the  aharebohleif, 
there  moat  be  a  ft't-linL:;  n>f  regret  that  the  scheme  has  not  been 
carried  out  by  Englislimon  with  English  capital.  American 
engineers  have  been  resfKinsible  for  the  design  of  the  station 
and  the  inataUation  of  the  plant;  a  eoniid«mbl«  portion  «t 
thit  plant  ia  Ameriean,  and  the  whole  aflkir  hai  been 
llii-iiii?<-il  (hrou'.'h  Auieririiii  cliiiniiuls,  Nuiiii.itly,  t!i«  public 
will  not  tniuMn  it^^i  lf  aluHit  thuou  uiatusni  so  long  as  it  gets 
inoraaacd  travelling  faeiiiiks,  but  the  matter  is  hardly  so 
aatiafaetory  fnwi  the  ei^eeriiig  point  o<  viaw,  eapeoially 
when  ft  is  ramembend  that  the  pioneer  deetrie  nnder- 
gii/uiiJ  f.ul\v:iy,  ific  City  ixw]  SmiLli  Lvjiiilim,  was  entirely  a 
jModuct  of  British  engiuecrs  and  manufacturers.  The  single 
Mntion  at  Lotfe^oed  wiU  supply  m  iswer  than  fonr  Loadon 
niT'Irrgroniiil  milways,  three  of  which  are  con^trriotcfl  on  tlu: 
d©e[>^lcs€l  lul/C  ptiiiciplo,  and  one  surface  Ihie  fum  IljuujistcaJ 
to  Ixlgw^e.  This  will  ensure  a  splendid  load-factor,  and 
aince  all  the  lines  will  be  controlled  by  the  aame  company 
ideal  iForUng  conditions  ahonld  be  enamred.  Thns  it  will 
be  possible  to  offert  ailditinnrd  L^c(iiir)mie8  over  and  above 
iboifc  which  ordiuikiil)  .r.tiini  tlic  uhangc  U-om  .Mteam  to 
electricity. 

At  the  meeting  referred  to  above»  a  ahareholder  aaked 
whether  any  compariaon  eonM  be  made  between  the  Mereey 

Railway  and  the  "  clectritiovl "  District  liailway,  the  former 
not  having  been  so  suc«ei»«iul  im  might  be  desired ;  but  Mr. 
YSRK(»  replied  to  tlie  ofTect  tliat  there  could  be  no  fair  com- 
parltoo  between  the  two  undertakings.  In  juttice  to  bis 
dianiholden,  we  think  that  Mr.  VvtucicA  might  have  amplific<l 
his  statement,  for  the  t«  o  lities  li.iv  e  .1  very  "imil.ir  history. 
Both  have  been  unsutx-uabful,  from  a  tittaticixl  puiat  of  view,  as 
ateam^lriven  lines ;  both  waited  far  too  long  to  adopt  aiaetrical 
eqnipnwntk  gmdnnlly  *lriving  their  long-enlfenng  pensengers 
away  as  the  atmosphei-c  in  thnr  tunnels  got  fouler  and 
fouler;  and  last,  but  ti  t  Ir.st,  both  will  have  to  pay  theii 
dividendfi  on  a  far  grwiter  amount  of  capital  than  would 
h,iv«-  lii'i'ii  -'vpcnJcd  on  a  modern  Sue  bnilt  iiiiti^illy  for 
electrk  traction,  ^till,  while  not  replying  to  the  share- 
holder's question  directly,  Mr.  Ykrkks  discreetly  called 
III  l<<iitiun  to  an  article  in  Thr  Ti-'  '  '  "f  Tii'-s'l.iv ,  Ns  liich  <lrjalt 
with  (lie  relative  costs  of  isteam  and  electric  traction  uu  the 
Manhattan  Elevated  Railway  of  New  York.  Thia  railway, 
having  about  40  miles  of  line,  was  gradually  converted 
between  the  years  1901  and  1904,  the  former  being  the  last 
year  uf  entire  o|ienition  by  steam,  and  the  latter  the  Kmt  year 
of  electrical  working.  The  fibres  put  forward  are  certainly 
vary  striking,  and  we  trust  that  tbey  amy  be  taken  as 
indicative  of  the  future  of  the  District  Railway.  .Since  the 
adoption  of  electricity  on  the  Manhattan  Kailway  the  total 


working  coatd  hare  fallen  from  ITDTi  cents  per  car-mile  in 
lUOl  to  i)-468  egola  per  car-mile  iu  1904,  a  rednctiM  of  aliout 
3^  oente  in  two  yean.  Sat  this  is  only  one  iMult}  the 
number  of  passengers  carried  on  the  same  tnok-miieage 

iru-rciUKrd  from  2lf  ,r,S7,022  t/i  2rN*.,ri3(,l?:)  in  tlic  same  period. 
This  brought  the  gross  earnings  up  from  #13,20^,337  to 
|14,187,68.\  leaving  a  net  iDCtWM  «f  eamingB  for  the  year  of 
$1,594,090.  If  these  ligucM  may  ho  aecopted  as  a  eriterioiv 
then  it  would  apfwar  that  the  ster  of  the  INstriet  Kailway  is 
very  much  in  ihn  ascenilant,  anil  thiit  (here  is  a  iiew  p-'i  iixl  of 
prosperity  in  store  for  on  undertaking  which  has  rendered 
exeellent  service  in  the  past  but  has  been  compelled  to 
move  forward  with  the  great  wave  of  progress.  The  inertia 
hti,  without  donbt^  been  considerable,  but  it  has  eventually 
Ijeen  overconui  liy  iavce  of  puljlii'  ojiinign,  lin  ked  up  by  the 
Board  of  Trade  and  Pariiament,  the  final  "piiah"  being 


OBITUARY. 


DESMOND  G.  FITZGERALD. 
It  ia  with  sincere  regret  that  we  announce  the  death,  on  the 
9th  inst.,  of  Mr.  Desmond  Q.  FitzGerald,  at  Clai«,  Suffolk, 
where,  owing  to  declining  health,  he  had  gone  to  live  after  a 
long  and  busy  life  in  the  nietrojiolis.  Mr.  FitzGerald  inlicM  nt  il 
his  literary  ability,  bia  father  kiviiif;  Hlled  iuit>ortaut  editori:d 
atvl  :i^igtant-editorial  positions  in  I/omJoii  daily  journalism. 
After  commencing  his  iraneer  at  thd  War  Uflice,  where  ho  held 
several  apixjintuiLMU.s,  Mr.  Desmond  G.  FitzGerald  gradually 
driftpd  int.1  litt  rary  wurk,  and  tiMik  an  et»rly  interest  in  scien- 
tilii.  maUui-n  ;.'cnuiidly,  .md  in  oleL-triLal  ic-ii  .irrh  »i>tk  iti  par- 
ticular. Knriy  in  1861  it  was  <ieci<lod  to  publish  a  weekly 
journal  devoted  to  electrical  subjects,  and  towards  the  end  of  that 
}'ear  Tht  F.lettrinan  (first  series)  was  fotmded,  and  was  chiady 
devoted  to  ipiostions  relating  to  telegraphy  and  electrical  ecicnee. 
In  the  founding  of  this  pioneer  journal,  Mr.  FitzUerakl  was 
sii^uicd  liy  the  Lite  Mr.  F.  C.  Webb  utid  other  colleagues  as 
enthusiastic  as  himself;  and  although  the  publieatioa  of  The 
BUftridan  liad  to  bo  dittcontinued  for  a  time,  subsequent  events 
have  proved  that  Mr.  FitzGerald's  enterprise  was  not  a 
mistaken  one.  During  the  period  between  theeeieationol  the 
first  series  of  Tkt  &eetnekM  and  the  inanguration  of  the 
present  serie^  Mr.  IltaGevald  eontiibntad  largely  to  the  more 
or  less  ephemeral  puUioationa  which  were  issued  from  time  to 
time  tiealing  with  electrical  matters,  and  ho  ultimately  took 
over  the  editorship  of  the  Eleelrir  TeUf/niph  Bevieie.  Soon  after 
the  licpnuing  of  187t<,  when  Mr.  Julius  Boor,  who  was  then 
l>roj(!-ietor  of  the  decided  to  re  estaljHsh  Tin  Ei.r'riHan, 

Mr.  Fil/(  Icrald  1>ih::uuc  cuniiucled  willi  tiio  ciliturial  hiaff  of 
tlic  p;i[i':'t,  anil  fur  soim-  ycirs  totilribulfil  largely  to  its 
colniun.^,  ( )n  t  hi!  r.^talilishnitill  ol  the  hthoo!  of  Submarine 
TLli  grajihy  at  Haiios ct-squarc,  Mr.  FitzGerulil  w.v-^  .tppointcd 
diirctor  of  the  science  classcR,  and  continncd  to  occupy  thi.s 
(nisitiiiii  ii>t  a  long  porio<l.  Elect i  ix  homistry,  and  in  particular 
the  electiical  storage  battery,  wa-i  always  a  i^ranch  of  electrical 
work  in  which  Mr.  FitzGeiuld  was  ileoply  intorcated,  and  amongst 
hi.i  other  literary  work  his  book  entitled  "The  Lead  SStorace 
Bdttery,"  had  a  considerable  sale,  and  is  now  out  ol  print.  We 
write  with  a  full  appreciation  of  Mr.  FitzGerald's  many  excel 
lent  qnalitiea.  Ho  was  a  very  resen'ed  man,  and  few  of  the 
younger  electcieal  workers  oi  the  present  day  are  ac(|iuuuted 
with  him  even  by  iuune>  «i  it  is  now  aome  years  since  he  took 
an  scti\'e  part  in  eoBunercial  matten.  Those  of  ua  who  know 
him  in  ttie  prime  of  Itte  fully  appreciated  his  luatiy  gjfti,  not 
the  laeit  oi  which  ma  hia  nnawervktg  bieodilu^aad  getuality. 
Deatb  kfts  taken  from  ua  many  of  thoee  amoewted  with  Hr. 
FitzGerald  in  the  cariy  dayi>  t>r  The  EUHntkok ;  Uit  there  are 
still  some  left  who  retain  pleasant  merooriea  of  bbn,  and  to 
whom  hii  las.s  will  1>.  n  <  i!i3<M>f  ib-cpaoiTOW.  Electrical  acience 
owes  him  a  debt  of  giutitude. 
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THB  SLBCTRIOtAN, 


CHAHU>i  .SELIM  l.KM.STK*  »M. 
We  Icnrn  with  deep  regret  of  tbe  death,  oti  C)ctuli«r  2ii<l,  at 
Helsingfora,  of  Prof.  C.  S,  Lemrtr^tni,  who,  after  an  illness  of 
sevcml  w-oeks  and  an  api)aront  return  to  complete  con  valeitcence, 
suffered  n  nl»ft«  ma  fioitlljr  •uoeuoibed  to  an  attoi  k  of 
tuiralysis  of  tha  ha»Xt>  WImu  in  London  a  few  week*  a^'o, 
Pnt.  Laowtrdn  pm  anry  apiicaiancc  of  being  in  jt«rfc4:t 
hultb,  and  fan  dnUi  wtt,  tbeicfore,  >iuite  unexpet^teti  here. 
Prof.  LcmUnim  was  horn  X  Fuihnd,  in  ISM,  and  was, 
floosequcntly,  in  hia  *iCth  year.  Afttf  ttodyixiig  at  n«l«ingf(>rs 
np  to  IMl,  he  oooHMnMd  InA  MiMtiM  nMaiehes  at 
Stoclcholm  nndor  Ptof.  Edlinid»  vbo  WW  tlMn  Unking  bi>^ 
famoua  investigations  at  tha  Academy  of  Sdencfi  in  that 
<-ity.  In  18G9  Prof.  Lerastriiai  waa  appointed  teetniwaithc 
HeUingfors  I'nivci-sity,  in  lts74  be  UxA  hi^  FluD.  degree, 
ami  in  1878  l«ecamo  professor  of  physics  at  the  I'nivcraity. 
While  engag*"!  in  tin-  Swedish  Polar  Kx|>e<liti<in  >f  1-''^ 
ho  turned  his  ailm)fi<iii  to  the  study  of  the  iMii  .iu.  ,itil 
coDtinued  these  rcscarcln-'  hn  .i  l..nj  )i.ri(Kl  ii- 
Sub«e<juently  he  was  ap{«<»iiLed  t>.i  had  ihu  luuiuutiou.jl 
Finnish  Polar  Ex|M;dition  to  So«lajikyla  and  Kultaia  from 
to  \  ^^A.  ])<u'ing  his  travels  in  thr-  I' il.ir  r«>!iions  he  was  much 
iniiii(:N44Ml  by  tlio  fact  that,  plantt-  tin  i,  ,  ii  -  li,  ;,  ha<l  rcsistttl  the 
disastrous  effects  of  night  frosts,  »ui«ic«|Ui5itii)  show  e<l  a  decree 
of  de>'clopincnt  sinpa.«iing  that  of  plmts  in  more  southern 
regions'  where  thn  eliuiativ  conditions  are  more  propitiinis. 
Deeming  that  this  ini^ht  itnasihly  l>e  duo  to  the  siiiuc  eluctricd 
dischargtia  which  aro  made  apparent  hy  the  auroni,  hr  entered 
apou  along  series  of  reoearches  on  the  inttuence  ol  cloctricit}' 
upon  plant  growtil.  He  inaugurated  expcrimentj  not  only  in 
hu  own  eonntiy  bnt  also  in  other  part«  of  Kuro|ic,  the  more 
raeent  oma  baing  carried  out  in  Kngland  at  the  Durham 
OoUmb  of  SeiMice.  Prof.  Lonutr<'>in  recordc>l  the  re.'^ulti^  of  his 
invaatigaljaiu  and  maatdiea  io  "Electricity  in  Agritidiure 
and  H<iitiayl(tlc»,'*»  nviaw  of  whicb  appeared  in  onr  column.^ 
hat  Angnit.  Wa  hope  that  reaaardi  m  tiiia  diraeiion  will  be 
ooblnittM  by  other  worlcen.  Barhqia  tba  nwtgontnitiou  may 
find  that  thay  ova  to  Prof.  LaHMUAm  more  tlian  we  can  now 
appreciate  for  hts  pioneer  work  tn  this  direetlon. 


REVIEWS. 


the  Slectric  Furnace.  By  Hkmiu  Moiw>an.  Translated      A.  T.  I'X 

MuuiU'iri>.    (London :  Rdward  Arnold.)    IMJ  I.    lUs.  M. 
.\liti-s;iii  i  Work  is  known  to  all  gtuil.-nts  ..f  hig  giibjwt.  It 
i»  cl.wiic  lu  every  sense.    Thts  Frentli  iii-iiic  of  1897  contains 

all  but  a  very  little  of  wli.it  !•>  now  pm  f<iiili.    Tin-i  t-  i-^  g  1 

rea-son  to  rcprfit  that,  so  long  a  tiinf!  shimM  li.ivc  jii-isoii  bt^iure 
an  English  ti.insl.ili' -si  was  publir-hr.vl.  .in.l  thi-ii-  is  still  more 
reason  to  repnio  at  the  quality  of  tho  itAuslatioii  now  ia.<iued. 
Slavishly  literal,  mining  the  spirit  and  often  ignoring  the 
■ense,  it  ia  a  travesty  not  a  tnmlation.  We  t*ke  a  page  at 
random.  On  pi,  170  of  the  ori|pnal  work  «•  bam : 

r«  n'r»t  psti  muis  nv.r  ei*rt«»n«  ftppr^tMnsion  qns  nous  »»<»n»  ■•hi'tuU' 

]-Mjr    lii  pri-rn  .  :      I    .      !-lt«  ('ipttit-rjee ;  je  mV-UUjt  deniarHl-    -.  il  III  34; 

prmiuicui  i>M  U'«.MiUi*ign  >u  mgnteat  on  t'OO  plaoauaU  dans  I'oau  un 
arcuMi  renipli  ie  br  NqniiK  fed*  4  la  tanparalOM  4e  »jtor.  En 
Htiiii,  grace  i  la  eaUhMwa,  reiparUaoe  ait  mna  iaagii.  Meaa  awns 

pa  i>ri<psrt  r  2rkt)  h  soo  eulou  de  fn  ainsi  lelnMia  bmafiiMaaBt,  et  awi» 
D'avoiw  jaiiiiii^  I'll  d'ikccideni.  Ar«o  d'auine  wtittaoc,  el  M  farttenlitr 

I*  bi«niutti,  il  a'tn  a  pus  tsujours  ^1^  ainai. 

Tbe  translation  is  as  follow.'j :  — 

Sci  without  a  cvrtain  af prrhc:is:on  iVifl  we  catrv  l  u;  llii:-  eifu  rinitnt 
l(  r  Jh.  Srat  time.  I  woodcT-il  wiu-ilu  r  »:i  i -.plohiun  luii/hi  a-.l  iiikc  yln.-r 
M  ihe  moment  ot  placing  m  water  a  cruciluB  '.all  ul  mulituj  iiun  al  a 
temperature  of  i.WtyC  As  a  mailer  of  fact,  tbe  eipeiimeiit  is  quite 
safe,  thanks  to  tbe  calelactioD  We  bare  prepared  Irom  'iiO  to  ;tOO  iugots 
o(  iron,  suddenly  cooled  in  tbis  way,  withool  accident,  This  has  not 
always  been  the  case  with  other  metals,  oepecially  with  bismuth. 

l'OB$ibiy  tbia  it  aetxe,  bat  it  i«  certainly  not  Eoglieb.  To 
avoid  any  appesranee  of  pr^ndice,  wa  vanUuv  to  tramiato  the 

Til-  *ixp  i::u<'iii  iiiviiiveil  a  certain  amount  o(  risk;  it  was  pof^ilile 
that  ao  explosion  nufbt  oeewt  wben  a  cnieikW  (lall  «t  itou  at  a  taai|^ 


raiure  o(  3,000'C.  wiw  planK-Ki  i^^>  wster  Al  a  msUar  ol  fact,  nothing 
of  the  Icind  hsppenii,  Im>i»>]'4  lh<>  Irftoiaiiiion  ut  fn-al  la  i'h-  w.ti<;r  t» 
Kradual  Somel-V)  to  300  irur'>t«  were  cooM  in  lli»  <>4]r  wilbijul  acci- 
dent.  Uther  metals,  aotaUy  biaouilh,  are  m  jre  difli^  uU  lu  dvi*l  with. 

There  is  undoubtedly  a  gain  in  i\Kkc«  and,  we  think,  in 
clarity.  The  plira.se  "  gta.-e  A  la  ralrf.iclion  "  prv^entea  little 
ililficiilty,  but  it  isccrt.iinly  not  pn>|i<'r!y  reinlen-d  by  "thankl 
to  the  cilcfaction."  To  the  indolent  reader  all  tbis  ma^  scent 
jejune  oiiougb;  tO  hi*  faithful  slave,  tlie  reviewer,  it  is  very 
real.  Hare  k  a  great  work.  It  •hoaM  li«  worthily  trawUted 
—not  woni  by  word  and  line  by  line,  but  with  appraciatian  of 
iu  SCUM  and  with  an  oaay  working  ktiowlailgo  of  tha  two 

loti^uus. 

Having  dispoMil  of  the  tmnalation,  wc  ni:iy  come  to  tho 
pleaKantcr  taak  of  comwendinK  the  ori>;in:il  uni'<'><'rve«Ily.  All 
chcmist«  know  M.  Moi^xan  an  a  ma.'iti'r  ;  rvcrv  rlrcfr"cbemi«t 
riTo^iiiiM-a  him  s-t  a  pioneer  >>n  "iie  »id'--  of  tin'ii  wnrk  Hut 
iisi  ii,:h>-  \:>  -.1  fi.ct'i  «irli  -hi-  precision  an<l  lundity  of  a 
li-.iiiie.,i  aii.i  cukii. -tUs'l  1  reiK-linmn.  It  i.s  a  dclitht  t«>  reml 
"hat  be  haf*  wntfen,  t)c  it  undfr<l-"Hl  in  liii  own  gr.ocful 
U>M<r'lc.  lor  lb'--  l>t>n<'(it  i>f  lli'>t<-  wbn  ban-  imt  stiidiinl  hi^i 
work  when  it  ap]H'arcd  wl-  ma)  Ih;  p«rniilt«l  t.i  iiidif-it<?  itt 
chief  h<-id«.  I'v  the  aid  of  hi*  iii»n  fMini  id  rii-  liu-  furnace, 
the  diivicc  of  »lii<  li  H  in  iU<-lf  a  coiindci-ililo  .«  liii-v<-noriit, 
M.  Mi>i>-<un  ban  iH-en  ablu  to  vtdatili^-  or  ndoic  :ilino-t  all 
kii(>»  n  nit'tiiis  and  <>%iilf.  ;  ho  h.n  siicci  t^led  m  ptepii  ini;  a 
grcjit  iiini)bt;r  of  novel  ptodncts  chiiriilci  i-^l  n  .illy  «.(ibli-  at 
cuUi--sid  teiii|iri.itllli-'  ;  hii  In*,  in  nhrdt,  a-ldmi  a  ncwi  baptci  to 
chemistry.  It  is  nt•edll•'^^  to  \<v  <\)»vudly  eiuirenie)!  in  cl«!ctro« 
chemistry  ;  evety  chemist  who  is  interealed  in  hia  arienre  and 
in  the  airta  wbivb  arise  from  it.  inii*t  mit-ter  i1il>  principle* 
which  govern  raacliooe  at  the  teni]>craiiiie  of  the  arr  Km 
thia  putpOM  we  anjggcet  application  to  ike  original,  e«-«n  iboiigb 
F'nmch  nay  not  be  facile. 

Lemons  siu- L'Bleetric 1 1«  i  v  mhic  <i>  iuku.  Vol.1.  Tib  adiliaa. 
tl'aris :  Oaathier.VMiki  I  i:iOJ.  I'ifr. 
-Some  |iaibi  of  ttii-  t.  vi  bi>ok  have  been  thiuonf^lily  ievi^e<l 
and  ro-ciut  in  the  pioent  edition,  and  it  reniaiiiK  one  of  tho 
IxMt,  if  not  the  Im'sI,  book  of  its  uiitiire  publi-.|i..'d  on  the  Con- 
tinent. The  preji'|?(f  vfilume  rleals  with  cli-clnc.il  theory  and 
alio  with  (he  d<  i^n  -  f  electric  ^ener.t!<ii~!i,  oiher  ptaetiud 
applicatioiis  Itcing  left  to  (he  second  volume.  Thi*  >it'|iiir:itii>iiof 
theory  and  practical  a|>piication  ii^,  |ierha|iiS,  wider  tbitn  will  he 
oppreciateil  l<y  *<>mc  ritudent*,  a><  the  elcttiical  etigitieering 
itildcnt  is  priibably  takrn  ;!.><  f.ir  ,<h  lie  will  evi'r  want 
to  go  in  geiiei.kl  electrir,d  theoty  before  the  variiH I x  ehauten 
on  practice  arc  coninieiict>d.  It  intiat  not  be  fOiyotten,  now- 
cver,  that  tho  volume  it  inten«le<i  to  wrve  m  a  text-bctok  for 
studenta  who  are  at  the  aane  time  following  a  torture  and 
laboratorjr  couae  of  training,  and  that,  therefore,  as  a  book  of 
referaoee  for  tbam  a  thoruugldy  systematic  arrangement  will 
prebably  be  more  mefnl  thim  one  re|»rcaentHig  mure  nearly 
the  aetwil  oidar  of  their  atmliea. 

BOTIM  OOVraKfgll  JUlO  MOTOfrQBIIRITOB 

tin.* 

or  wa.  r.  l.  xolix. 
(MiaMeef  Asaediideii  «f  Kdboo  UewfMitts  CMsffnies.) 

In  the  ibslributiiiR  miiIi.-i))!i  of  tbe  electric  i7up)>K  eonipanles  in 
the  I  Iiit<-<1  Mute*,  the  dcinnnd  (or  low-u  ii-n.ti  ilireet  current 
ncrvici'  i«  Udtinllv  of  tbe  tir-l  iiii|Hirt5ii:ei-.  Tin  .li-li iliiitu>ii  !■ 
ii)uleri;riiili»l,  by  itii-Niia  of  l)ii<-<'  uin-  iti-tunrk.  iiiul  fr  il  frotn 
8iib  hluiioits  locateil  iit-nr  tin- loitil  i-i  iitn-:!  ;  tin- t<ijli  .^tioioii*  lieini; 
cui  ii'  i  t'  1  bv  iiD'aim  i<(  hii^'h  tt-iiiiuin  iilt<  i aitliii);  ■  urn  nt  ru  iU  ri! 
from  tiic  liiain  t,'mi-rutiiiK  ^tutl•:•n.  whah  i-  loutni  wlun-  tin-  Ih-hI 
fiicililie"  are  availnble  f<ir  <ciHioiiii'-«l  <>|i<>rHlioii  •■iili  *tnti<>n!i 

are  luiittllv  pruviUcJ  wait  a  sturu^e  liiilti  rv ,  uixl  ui  iH>iiie  caaii.it  wtlb 
an  auxiliary  etcam  etpiipiiiieni,  which  •»  used  in  the  event  of 
enier^-ciicy  <ir  for  mraoriiinary  loads  dunn^'  ilie  winter  uiontlni.  in 
Du-it  i-aiM'S,  howeK-r,  wb^r«-  nuiiliui  v  ^It-am  u)i|>uniiiui  ia  us«i],  it 
(wf  lus  pnn  of  an  old  seneriiiin^'  -tutixn  u  IiilIi  im*  In  -  n  elianised  tea 
siib'Statlun.  The  p«  rciiitii|,'iol  tli<-  tntiil  IlmuI  <-oiiv  i  ri>  il  f.  r  ilindnir- 
rent  varic*  whI.-Iv  in  dilb  n  iit  Ic'i  iililio.  imii  in  tin  1  ii  r  -uiiiili  cuiii- 
paiiicK  It  vati.-i  from       tti  Km  per  cent,    tivute  ul  (lie  leading 

*  I'ap^r  road  lieforr  Sretmo  E  i>l  the  International  Kleelneal  Congress 
otSklojis.  HIitltlly  abridged. 
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florapAniM  also  Bupply  power  to  the  aab-iMioiu  of  street  railway 

conipanic»,  nr.i\  ntfiere  (isve  n  .100  volt  power  cirenit,  ftltl.oiigli  must 
of  lllr  iliD.cC.  i  nrnMiJ  li  ttupyAi'-'-l  on  tliroi'-wirL-  '2.'>l>  ',uU  syslfiii^.  In 
all  till'  [uTi  I  ti1.1l;'' of  ihv  lul;^l  lo;ni  cnivfrlnii  fruiii  lilttTTuilniR 

current  to  lUrx't  i  nrr.Mit  n- l)ir<;i.-,  su  ih.it  iiti  i-llVcti',  ri  liab'.f  iin.l 
efficient  lueaiia  of  irftixtfoniiitig  nitvrimiitig  current  to  tiirect  car- 
Mat  ia  MWfittttl  The  thr«o  methodn  availablo  for  tlii«  puriKuc  arv 
Mtttfy  converters,  inotor-generator  tet*  luul  rcctificnt,  the  nnt  two 
only  of  which  arc  avnilable  at  prenent  for  trannfortning  Iari^->'  riirn  nti. 

HoUirg  Cvnt^rtsn. — In  most  of  the  lar;ger  rotary  converters 
miflff  ttmylwm  siunnla,  tiw  pbwm  «•  iflit  w  w  to  nw  nx 
fbmu  CB  uw  ratai^  «OBV«rtar,  tai  la  diM  w%j  Irnimiii)  the 
MtptuMiy  ef  Hm  BMhtne.  The  cfficicucy  of  the  rotary  00ttT<ctec  is 
htmlMir  than  the  direct-cnrront  genvrotor,  for  the  rcaoon  that  pMt  of 
thfl  current  pnaHe«  directly  through  the  winding*.  The  rotary  con- 
vortor  may  be  either  shunt  wound  or  compound  wuiwd.  The 
rotary  111  iiT  h'j  started  from  either  end,  preferably  from  the  dirvct- 
0Urr»nt  . 

A  rri.'liioii  which  hns  bwn  iimid  on  lart^  rotary  cmverf^rs  ifi  tl«» 
Starlift^'  ninti.ir.  nn  nil'  rn:itiriu'-'-i5n't'nt  luolor  of  thi'  iniiiirli^.ti 

typ«  to  bring  klai  innchinc  up  to  syuchronous  Kp,>'<l.  Wlion  only 
one  rotary  converter  i«  in  ui«e,  and  direct  current  i-^  n.  t  available 
far  atarUng,  and  the  rotary  lit  thwforv  »tart«d  from  tiic  altemat- 
iaroiunBt«4oi«woinwtb««xanisMltoiM(lboy«lair^gr,aoit  is 
.  v«y  pntello  H 1019  fas  nTWH&  Vhn  om  amQv  bo  iwIlM  by 
opMUuc  tho  nritah  on  Ibo  oltoawttng-onmat  lUo,  allowiQg  ibc 
nMohiBft  10  eUp  o  pole 

The  rotary  vonvotter  iiioet«  all  of  the  comiiiercial  conditioiui 
demanded  of  it,  and  ii>  capable  of  deUvcriog  current  on  the  direct- 
current  side  from  110  to  600  volt*.  It  can  be  operated  on  varyinv' 
frequencies  from  "i'l  to  60  cycles  succvMfully.  Itotarr  converters 
operate  better  at  the  low  fri*'i"')n^iM  for  rtiaoon*  which  will  be 
ducustied  later. 

Ill  the  early  introduction  of  totary  ruiitertcrs  dittieitlUu;*  were 
met  which  were  principalh'  due  to  hunting,  usually  caused  liy 
Tariaiions  in  tlie  am^lar  velocity  of  the  generator.  I'his  caiiaeil  a 
swing  action  of  the  revolving  part  of  tiha  xotary  eoavartei.  whieli 
generally  incrcaaed  unless  aomo  tnaaau  WOK  piwridad  to  dampen 
this  effect.  The  effect  of  hunting  causes  cxccskIvc  sparkil^  of  th<- 
bruHhcs.  and  when  hunting  iK-coiiieii  cxccMivo  the  machine  wlli 
flash  over  at  the  commutator  and  xhorl  circuit  thn  ilirfrf  '•iirmu 
iido  of  the  luBcliino ;  and  unless  safety  devin-s  an  )itiAi(5.  ii 
the  liiactiinp  i«  !iablp  b<>  dfs<r<\ved.  The  dHhculty  of  hniil- 
ing  luia  txiii  li'. crcoiut]  \f\  til.  lutilition  of  brid^-rn  Ijc^aih-.h  i.Ke 
pote*  of  (liv  luuciime.  The  dtiiign  of  these  bridges  was  capiible 
of  being  varietl  »o  na  to  increase  the  damponing  eflbet  ro(]uired. 
nn  fint  form  was  »  copper  bridge  placed  baiwaan  the  poles, 
bat  it  waa  lound  that  additioaal  dutpraiitf  olTaat  «nhi  taqubed. 
The  fMdBa  were  then  itndereut  and  eopper  timlgaa  wan  axtonded 
under  the  pole  tips.  The  moot  powerful  form  coniiisled  of  a 
copper  bridge  imbedded  in  the  pole  face.  The  aibiitioD  of 
briilges  iisitnlly  rt'diicfrl  thi«  effiHpncy  .f  tlit'  mnchinc,  raroly, 
however.  1  vc'v.lmi;  1  lo  Ik  pi r  ft'iit  Thf  pr^ip' r  remedy  for 
hunting  i»  jijU'i:-:i11\  Ihu  r  ino-.  ui;;  ..f  the  iv'i'.ii-c  by  obtaining  a 
uniform  rotati-Jti  of  iht-  gi  M'  rutur,  wlui  li  inii  -'>e  wccompliBhed  by 
the  combination  o(  lui  ctTeelive  governor  and  Ihu  nocoasary  Hy- 
whad  olhet  gn  the  engine.  Unntiog  dooa  not  aaam  to  take  place 
whan  tha  geneiakon  are  driven  b.r  either  steam  or  water  tttrbiaos. 
A  number  of  rotary  converters  have  faile<l  nwisg  to  tba  IdUing  of 
the  Held,  due  either  to  the  circuit  being  open  or  to  the  elftet  npon 
the  field  catiaed  by  disturbances  on  the  alternating-current  sidit, 
thus  allowing  tlio  ma<-hine  to  exceed  its  normal  speDd,  or,  in  other 
nordo.  mil  awny.  Those  fail  area  have  requlrad  tba  instaUatioa  of 
aaxilmr\  iipporiktus  and  of  Mtlbty  davMM,  whioh  an  nmlly 
installed  as  follows : — 

A  circuit  breaker  on  tin-  ilin  ci-i  nrr.'ni  siiir  arriini_'r<i  lo  trip  with 
exceaaive  overload,  which  cuut  out  the  rotary  in  tiw  ev»iii  oi  it 
Waihfug  owat  at  thooomnmtator,  and  speed-liiuiting  devices  to  trip 
tba  cfrenit  bwaifcata  on  tbe  altenwting-curiient  and  4Urect-current 
aide^^.  iorm  aaaaa  the  altamatiug-eurrent  ude  of  the  rotarj*  is 
pro\  i'<<'>i  \\  i<.h  aa  overload  and  nverae-current  circuit  breaker  which 
trips  when  tho  current  is  reversed ;  or.  in  otiier  words,  when  the 
rotary  is  running  invurlvd,  supplying  aitoniating  aaitant  to  the  l^e 
and  taking  direct  current  from  the  aub  station. 

There  ore  a  nuiuber  of  different  (urtiis  uf  speed-limiting  de^  ui  ", 
both  electrical  nod  nsefhanirnl.  One  form  of  pVfSricTil  ilr\iie 
oonsists  uf  11  <lillirLiiij;il  r.'ln .  liiu'  »et  (if  coils  in  itif^  c..>nni",'li  il  to 
iho  altomntnig-ciirrent  bus  and  the  other  .'>et  to  tho  collector  riui^s. 
In  tba  ovaot  ef  tba  lolaiy  exeaading  its  speed,  the  frequency  at  the 
eoUoetor  ringa  wHl  incraaaei  aauajng  an  nnbalanee  at  uic  r<'Uy  und 
tripping  tile  circuit  breokeia.  Tbe  mecliaiiioal  devices  ii.iually  con- 
sist of  some  governor  nttiwbnianla  which  make  contact  in  the  event 
of  the  shaft  ninning  above  itb  normal  speed  and  tripping  tbe  circuit 
breakers.  Various  iirrnagoiuents  uf  the  field  witiag  eo  aa  to  allow 
COinb:n.itiiiii  fs-'panklc  nivt  self  i  vfitiiip  connections  have  lieen  tried 
aOa*  :o  pre\  i-lit  iiTrrs  un  lii'-  purl  uf  the  opt  rat.. -r*. 

The  study  of  the  rotary  converter  from  an  operating  atandpoiat 


earl;  Indicated  that  the  machine  had  a  high  inherent  etfiaieney ; 
that  tho  voltAgo  and  load  could  be  easily  regulated  and  the  power- 
factor  adjn»t<^  to  suit  the  beat  operative  conditions  of  the  system ; 
AnA  that  the  fint  ooat  of  the  ootflt  waa  eoamaiatiraljr  low.  For 
cht  reaaona  It  WBS  «itoBaivii|y  uad,  oapaeiaSy  ff»  mqnaneiaa  of 
'25  cycles. 

Molor  gen' !  il'  r  S.  tit. — Before  the  rotary  <'.".n\ i  rlf r  h-nl  hern 
fully  dcv»lrip,jii.  II  tninibw  of  (hfre  machia>fi>  went  mstulh  i  mi 
syslctiiR  "i:h  I'ri'ipii'iirii  s  nf  >M)  cvtU-B;  and  at  this  ii-i'iiui'^K  '.  rh.- 
difHcilltiecs  due  to  liuntiug  were  greatly  ineroaaed.  and  in  wine  caaos 
satisfactory  operation  eoold  nol  oa  obtaiMd.  This  led  to  tbe  intio* 
duction  of  the  motor-generator  arta.  Tha  bat  motor-generator  aato 
were  installed  so  as  to  obtain  tbo  moat  nliabia  «>quipluent  irresMO- 
tive  of  the  coat  or  efficiency.  Tbeaa  aonipmente  consisted  of  a  uiw« 
voltage  multiphase  induction  motor,  direct  connected  to  either  one 
or  two  direct-corrent  generators  mounted  upon  a  commofi  baao. 
Tho  motor!"  were  urmnpfd  with  stiiticnurv  c-mh  snd  f«]ninr©l-cage 
windm^'  on  the  rotor,  iiitd  t)i<_-v  w.-n- ximiliir  in  liiiint  n -Jpf-nls  to  the 
<?m»ll  inotoru  which  hftic  Ixvn  iisfil  ^ucceBefuUy  for  a  \  ariety  of 
puqi.Ki.",  Till'  L;<  iii-nitorn  w.-rc  of i-tJindariA  (icuiifn,  ami  the  motors 
were  built  to  suit  the  speed  of  the  generator,  the  motor  beiug 
suppliod  with  h>w-«oltaga  oarrent  torn  atepdnwn  tnnafonnen. 

The  motor-gecieratar  eeta  ean  ha  itaittad  either  flnm  tbe  dlraet  or 
alternating  current  side,  by  ndug  tba  MOerator  M  a  tuotor  and 
placing  a  variable  resistance  in  tho  anBonre  eincuit  similar  to  the 
method  used  in  starting  the  rotary  coiiverter.  When  the  set  is 
started  fi-om  the  alternating-current  side,  some  current-limiting 
device  is  intn'*thii"'''t  in  thi-  MtrrTTi.-itin^  pnrrpnl  Iffidinp  to  thn  iimlor. 
It  has  beon  fiiuml  of  ,i<U  mim^'i-  in  pnu-'.ioc<  1.3  ,y!irhroiusc  tin-  hir^ri-r 
tnntor-generator  ^-  t^  so  ii>  t-)  |)r«'\ mi  any  uuddaii  ruah  of  ciirrfni 
wln  ii  throwing  thi  uiotor.i  on  tin  system.  As  the  usual  ttH'tho'iN 
ot  synchronising  ore  not  suitable  for  this  purpose,  a  diac  with  white 
and'blaak  atripaa  iaaltoabad  to  tba  abalt.aad  with  IB  awlamy  ooq- 
neetad  to  fha  tHutMlag-mtitM  'boa  fha  aat  can  bo  nadily 
chrunised,  and  at  synebronoua  spaed  the  Mock  and  whito  stripes 
are  rendilv  visible.  By  the  attachment  of  mirrors  to  tlie  pillow 
blocks  of  tiie  various  ntolurs,  each  set  can  readily  be  synchronised 
by  tho  switchboard  attendant.  liringing  the  machine  to  syn- 
rhrnnouH  >ip<'<  <t^  is  not  essential,  although  it  is  reconuiM^nfJed  for  the 
l!iri,;i  1'  si.'i-  iiinu,  that  is  to  say,  machines  of  400kw.  or  hirgor.  It 
liaH  In  t  !i  found  ii'1vant.«i?TO«i<»  tn  start  both  guncmtora  and  rotary 
converters  from  the  •lirect  ■  iirri  ut  siilo  with  A  starting  bar  operated 
by  hand,  thus  rodncmg  the  amount  of  curroDt  required  to  overcome 
tba  bdothm  of  foat  about  one-half.  Tina  ia  oHao  immitaDi  wban 
the  adb-alallaa  ta  haavi^  loaded  and  the  enrrent  la  imwn  bom  it 
to  atari  iMtioinl  mMhtfiaa.  It  oIm  reduces  the  mm  tt  the  start- 
ing lailrtaneo.  For  amnplo,  400kw.  motor  geuefator  sets  or 
rotary  converters  may  require  from  400  to  OOO  amperes  to  start 
them  from  rest,  providing  the  machines  have  boon  standing  for 
"snjnc  timfi,  nnd  tnHs  .illowprl  the  oil  to  sqneeite  out  between  the 
l-'Oivriii^;  ntui  the  slml;.  ^\  ilh  tho  jinslt^lanrr  of  tho  sUirting  bar,  this 
l  urrent  c.in  Ik'  int  .h>-,vii  to  'AM,  and  not  exceeding  '2M)  amperes  at 
liiMJ  volts. 

The  operauon  oi  iheao  wotur-gvnerMor  sola  was  all  that  could  be 
eipaatad  of  and  waa  aatiabctoiSF  in  all  laqiaato;  fanti  on 
seoount  of  iheir  inaflaiaiMy  and  Ugh  diet  ooet,  Impfrovamauto  wwa 

demanded.  A  very  ra^OOal  step  was  tbe  ahotiahmonl  of  stop-down 
transformers  and  the  anhatitution  01  a  high-tension  winding  for  the 
low-tension  on  the  motors,  the  introduction  of  one  %'>n  tn  IKlO-vult 
generator  instead  of  two  to  lliO-vcilt  gcneratorv.  a.'xl.  in  sotno 
cofSfs.  thp  siiKstttiiHon  of  n  fiynrhronotiK  motor  for      inilncli.jn  motor. 

lli^oihitorK  on  iho  iillerntitint;  ciirront  xi'ir'  wrrr  imiiiifsnary  llio 
voltage  on  direct-current  geiiurators  being  re-iuiily  oontmlleii  by  a 
rheostat  on  the  shunt  field-  and  the  op«<ration  was  simitli^ed, 
allowing  the  ixiuipweut  to  be  lutudletl  oy  the  regular  clasa  of 
dyiuunu  opcratom.  tbia  biiiif  of  great  imfoitaBae  to  higa  ajatoma, 
as  it  retjuires  less  time  to  tram  the  oporatora.  DiaMibimoH  ou  the 
alternating-current  side  of  the  system  bava  little  ofleot  on  tba 
luulor  gcnerator  sets,  and  are  of  such  ■  ohanMMr  that  fhoy  an 
easily  provided  for  by  protecting  devices. 

The  objection  to  motor-generators,  oapocially  tluisc  of  mdiictiou 
Ivpo.  ••s  thp  low  p':?wfr-fiu'*or.  which  incriuRM  the  losses  in  the 
fLi  :)-.  rii,  Tin  lo-iHK  in  ih.o  lofcitTs  nro  OM^inliy  n  miiill  part  of  Iho 
totiJ  loHs,  M>  that        in  twuiy  i*ai§es  ia  not  mipurtattt. 

The  first  cost  uf  motor-generator  sets  is  usually  somewhat  higher 
tliau  of  rotary  oouverten,  particularly  iu  the  large  sizes.  The  actual 
diOtniMai  howOTOTi  ia  aot  ao  gnat  aa  gwioraUj  aupygaad.  Tha 
relative  eoate  of  tha  varioM  liaoian  shown  in  tba  Ibllowidg  labia 
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CHARLES  SELLM  LEM8TR0M. 
learn  with  deep  reuret  of  the  death,  on  Octulier  2nd,  at 
Hckingfon^  of  Prof.  C.  S.  LemstrOm,  who,  ftft«r  an  illness  of 
MvWMWMki  and  an  app»retit  rotuni  to  com|>let4)  ooovailMeoncc, 
nillStrad  a  ndapu  ana  fiiully  MMcambad  to  an  attack  of 
paialyiia  of  tlw  kaut.  Whni  in  LcndoD  a  few  maki  tm. 
Prof.  Lematrtm  fun  aveiy  appaaianee  of  baing  in  Milwt 
health,  and  his  death  «a*.  thenfora,  ouita  nnexpactea  hen. 
Prof.  Lemstriim  vraa  borti  at  Ing&,  Finnntl,  in  It^.'iH,  and  was, 
coniiequontly,  in  hi«  CCth  year.  Aftar  gUidyin;,'  at  Holsingfors 
np  to  1)S67,  he  commenced  his  firwt  scientific  resoarchos  at 
Stockhohn  under  Prof.  l-xHund,  who  w«w  then  iuAkin<;  hh 
famous  invcRtigations  at  the  Ai.i'K'my  SiitTirc  in  ih;a 
city.  In  lt*G9  Prof,  Lcmstrom  upjtuaii<;il  lucliaer  .it  ihe 
Ilelsingfors  I  ium  t-sily,  in  1^7  I  ho  took  his  Ph.l*.  ili';..'i.  r. 
and  ill  1K7S  iK-awtie  jwfu^-ior  ^lf  [ihysics  at  the  TnivoiHity. 
Whilo  ciiuii.L'i-ii  in  the  Swcili-h  I'ul.ir  K\|)e'iitii>ii  i.f  l^r.^ 
he  lunied  his  attention  t  i  siuUy  ul  ili.'  niuutji,  and 
continued  these  ruauaith-vi  f.ir  a  hmi:  ptriixl  in  I.dkphind. 
Subseqtientl}'  he  was  appointed  (o  lead  the  International 
Finnish  Polar  Expedition  to  Sodankyla  and  Kultala  frttra  1882 
to  I6i<i.  During  hin  travels  in  the  Pular  regions  he  was  much 
ilD)MreMed  by  thu  inci  that  planti^  there,  if  tliey  hud  resistt-d  llic 
dicastrous  effects  of  night  froata,  subaouueatly  showed  a  degree 
of  develriimient  aurpasaing  that  of  pWta  W  wm*  aouthern 
regions  whetv  the  cliniatjc  coaditioDS  are  nore  propitious. 
Deeming  that  thiii  >night  possiUy  be  dno  U>  theaaniM  •Metrical 
dkchargea  which  are  made  appannt  by  the  aurora,  ha  entered 
upoo  a  long  seriea  of  reaeanuMa  on  the  influence  of  aleetricity 
miQB  plant  growth.  Ua  ioaqgnfatad  aKperimoata  noi  ooljr  in 
hm  own  ooutttiy  but  alio  io  otliar  nuru  of  Europe,  (ha  mora 
raeent  ones  being  earned  out  in  Engjaod  at  iha  Dmham 
College  of  Seienca.  ProL  LsMttrdoi  reoorded  the  reaulla  of  his 
investigatiocM  and  research ea  in  "Electricity  m  Agricultnre 
and  Horticulture,"  a  review  of  which  appearol  in  our  eolumns 
last  August.  We  hope  that  research  in  this  direction  will  be 
contiiiueil  by  other  workers.  Perhajw  tliu  nextgeneratiou  may 
filial  rliLit  they  owe  to  Pnif.  I..jiiisi!v.|ii  7ni>!'i-  thrm  we  can  now 
appreciate  for  hi:<  pioneer  work  lu  tina  dutxiiuii. 


REVIEWS. 

As  Kectrio  Famace.  5*.v  Him.i  Mor-       Translnt"!  \,y  a.  T.  hk 
Uonii.riri'.    (Lotxion  :  K<i«ar«t  Arnuid.)  1U».  tkl. 

lloiwun's  Work  is  known  to  all  students  of  his  subject.  It 
ia  danic  in  every  sense.  The  French  issue  of  1 1<97  contains 
all  but  a  very  little  of  what  is  now  ]iut  forth.  There  ia  good 
rfluon  to  regret  that  so  long  a  time  should  have  p:issed  before 
an  English  translation  waa  publLnhed,  and  there  is  still  more 
reaaon  to  repine  at  the  quality  of  the  translation  now  iasneil. 
Shvishljr  litem],  niinng  the  spirit  and  often  ignoring  the 
sensa^  it  is  a  travesty  not  a  tnuialation.  Wa  tako  a  page  at 
nmdoin.  On  p.  ITO  of  the  orignal  work  we  haTO : 

C«  n'esi  pas  sans  noe  eartahia  apprehension  que  nous  avoiu  eieout^ 
poor  la  pramii're  (ois,  celts  npsrifince ;  )e  rn'OUis  demandc  a'U  d«  se 
produirait  pas  ifesipVificm  an  mnmrnt  oii  Ton  placetatt  dnitii  Tesn  on 
cretuet  rempli  Je  (er  litiuiJf,  pirt.  i  la  temperatorv  d-j  H.^X*  En 
(MU&s,  graoe  ^  la  ealefsction.  I'experieooe  est  saas  danger.  Nous  avona 
fm  pii<|Mar  twaaWealetsdafareinai  labsidiafemaijaasMat,  ■!  nous 
gwsnejwnrta  as  4'aaetiasti  Awe  ilwitess  mMuw,  at  an  partisalisr 

The  tiinalatinn  b  as  follows 

Noi  without  a  ccttam  apprcbtnaion  did  we  carry  out  Ihia  experiment 
lor  th«  fir^t  time.  I  voodercd  whether  an  etploeion  might  not  take  place 
at  the  moment  of  jilarin^,' in  wttfr  a  cm;riM.>.  full  (.f  ni- It.  n  ir  -ri  at  a 
temporat'.irr  <>l  :i.0:«>  C  An  a  ma;|._r  >>(  ftt' i,  tb  eiptrini»-i]t  is  .luile 
sat*,  thanka  Io  lb*  oaielaction  We  have  prepared  from  260  to  3W  iugota 
of  inn.  aaaMsoly  aeeM  in  llila  aay.  withoai  momitalt,  tbm  baa  not 
ahngs  biaa  lb*      wUh  eilhsi  mstab,  eefeelallr  with  btsnnifa. 

Peosibly  this  is  .sense,  but  it  is  earl«iid|y  not  BqgliBfa.  To 
avoid  any  uppeanuicc  of  prejiulico,  wa  vanture  to  translate  the 
passage  ourselves. 

Iha  sapariBMOi  iaveivsil  a  ewtaia  eaooat  el  ibk ;  U  wan  pobaihlv 
thai  an  BS^osloa  nlfhl  essnr  whan  a  <ne(Ms  fnilsl  iion  si  a  tanfe- 


nUurtof  .i.OOU  C.  wa^  plunt^ed  iutu  w.Uei.  u  luaktter  o(  (act,  uolhiog 
of  the  kind  happens,  because  the  transmiaxion  of  heat  to  the  water  ia 
KiaduaJ  Soma  9A0  to  300  ingots  were  cooled  in  this  v*j  without  aooi- 
deat,  OtiMT  matais,  nolablj  bimuith,  are  more  diAiciitt  Io  deal  with. 

There  is  undonbtodly  a  gain  in  space  and,  we  think,  in 
eUritjr.  The  pbrtee  "grace  A  la  c&h-tactioa"  preaantsa  little 
difleohy,  but  it  fa  oartainly  not  proprly  reodtied  by  "thanka 
to  the  calur.iction."  To  the  indolent  leadeir  aH  tUa  auf  Hom 
jejune  enough ;  to  hie  fdtUhl  slava^  the  revfower,  it  ta  veiy 
veal.  Here  is  a  great  work.  It  should  be  worthily  translated 
— not  word  by  word  and  line  by  line,  but  with  appreciation  of 
iu  sense  and  with  an  eaay  working  knowiad|^  of  the  two 
tou<^es. 

ll.iving  tlisp<)«ed  of  the  tian^l:il!"ii,  wu  uiiiy  come  to  the 
jilc^issLit^r  task  of  cominemling  tb.'  01  iL'in  il  iinreservetlly.  All 
chnmistji  know  iM.  .Mnl^.^.m       .i  iiLfilrr  :  I'loctn H'hemist 

rf  -iif^msi-s  him  ii^  ;i  iiiiiiiot-r  ode  sitie  ol  tJieir  work.  Hia 
rcst'uii.ht'^  .-ire  set  fuitli  witli  the  precision  and  lucidity  of  a 
learned  and  cultivate<i  Frenchm.in.  It  ia  a  dclifiht  U>  read 
what  he  has  written,  be  it  understood  in  In-*  01s  u  ;,T,ii  >>ful 
tongue.  For  the  benefit  of  thoise  who  have  not  studied  his 
work  when  it  appeared  wc  may  be  permitted  to  indicate  its 
chief  heads.  Hy  the  aid  of  his  own  fonu  of  electric  fiirnace, 
the  ilevice  of  which  is  in  itself  a  coiisider.ible  achievement, 
M.  Moisi^an  baa  been  able  to  volatilise  or  reduce  almost  all 
known  inetals  and  oxides  ;  ho  has  succeeded  in  preparing  a 
great  number  of  novel  products  characteriatiiuilly  KtabK-  at 
colotaal  temperaturea :  ho  has,  in  short,  added  a  new  ckipier  to 
chemistry.  It  is  neeftleas  to  be  apodally  conoemed  io  electro* 
chemistry  ;  every  chemist  who  ia  intereitod  in  hk  science  and 
in  the  arts  which  arise  froui  it,  nittek  natter  the  princt^ea 
which  govern  reactMoa  at  the  kenpaiatnra  of  the  am.  kmt 
this  purpose  we  suggest  application  to  the  original,  even  though 
French  may  nut  bafaeile. 

Lecona  sor  L'Electrieit^   By  Eiuc  Qi  tuin,.  VeL  I.   7lh  tUim. 

(I'aria:  0»>>thi*r-VilUn<  )  19(M.  lU(r. 
•Some  jiaris  of  l^hi'-  icvt  bi,Lik  Lave  lieen  thoroughly  revised 
and  re-cast  iu  tite  pre«ent  edition,  and  it  remains  one  of  the 
best,  if  not  the  best,  book  of  it«  nature  published  on  the  Con- 
tinent. The  present  volume  deals  with  electrical  theory  and 
also  with  the  design  of  electric  genemtors,  other  practical 
applications  being  left  to  the  second  volume.  Thiaaeparationof 
theory  and  practical  application  is,  |H'rha|ia,  widof  t&HI  will  be 
appraeiated  by  some  atudent^  as  the  aloctriol  engineefing 
student  ia  ]>n>bably  taken  as  far  a«  be  wfll  ever  want 
to  go  in  general  electrical  theory  before  the  varioii.s  chaiiter* 
on  practice  are  comtuencod.  It  must  not  be  forgcittcn,  liow- 
ever,  that  the  voluiiie  is  inten<le<l  to  sserve  as  a  text  book  for 
stitdeiilH  who  are  at  the  Name  time  following  a  lecture  and 
laboratory  cniu-ir  itt  Uiiinini:,  .tmi  tli;it,  i.lirri/luiL',  as  a  book  of 
refcn>ncc  fur  tlicm  .i  iliuiuuglily  .-iystematic  arningenieut  will 
pniKiMy  iiirnc  useful  than  one  represontiitg  more  nearly 
the  actual  oniei  ot  their  studies. 


BOTARY  C0Ny£EX£B8  AMD  MOIOBOEMBRATOB 
•nrwn,  c.  1.  kolik. 

<lMi»rt*  af  Awaelallim  af  Killm  niaailwllm  Ciaptataa) 

In  the  ilifttrihutiti);  KystciiiK  of  itie  electric  supply  coiiipiiiiics  in 
the  I'liitfti  States,  the  deluand  fur  low-tel>»iuii  diricl  currcul 
service  ia  uaiially  of  the  Aral  iinpoitanoa.  The  distribution  ia 
under(;Touiid,  by  tuesns  of  ibree-wire  network,  and  fed  Ironi 
■ab  atatianx  located  near  the  loiiJ  centres  :  the  ^ub'^talinn9l  being 
connected  by  iiicbiis  of  hiuh-teniiiuii  altcnintinK  cuntiit  feeders 
from  the  main  Kdicrulinf;  «tution.  which  19  lucntcd  \shcro  the  bc&t 
facilities  are  n\iiiliiblc  for  ccuiuiliiicnl  oprrntioii.  The  stib  ftnlioDs 
are  usiuillv  pruvidcd  with  a  utonme  Imltery,  and  ui  "uiiie  ciieca  with 
nil  auxiliHjy  .^leftiii  ei|uipiiicnl,  whirh  i:<  n.teil  111  ihi^  <  vent  nf 
eiuer^tency  ur  for  exlraordiiiary  load-s  duriiij;  tlic  winter  iniinlh^.  In 
moat  cBKeii,  however,  where  auxiliary  steaui  a]:^arntnK  is  iimhI,  it 
forius  part  of  an  old  generating  slataon  which  liaa  bt^ii  clmn^-cil  to  a 
aalhstaliao.  The  iwrecnUgeoftlM total  lead  convartad for  ilncct  car- 
rent  varias  widely  in  diflsrentloealitiSB,  and  in  IholaiKor  >-upply  com- 
pgiiicH  it  varies  from  80  Io  100  per  eewt.  Hows  of  the  leading 

•  Puipr  reed  taloM  aselion  S  at  III*  Cntamstiensi  Kiselrieal  Osminas 
s<St.Ioiia.  UUgMyetridBBl. 


Digitized  by  Google 


THB  BLBOTBICIAN,  OCTOBBR  21.  1904. 


28 


wmipaniM  tha  auoply  pow«r  to  thf  sab-aiaijaiu  of  «umI  railwav 
eompanic*.  and  Olhan  iww  a  r>On.  vi,U  pow«  dmit,  Kl>ll»lMtl  Uost 
of  the  dinwl  eumnt  b  nnnplied  on  tlirfv-wim  Wl-val(  ■jatMW.  Ill 
ull  rasM  tlin  p<>rr«nlng(<  of  the  total  \aatl  c<  inverted  train  •ItMTMtling 
rurrent  to  direct  i  iirrotit  is  \»Tge,  ao  that  an  «'fT»«'iire,  reliable  aiM 
efllcicn'  menu*  of  IrmnHfiinitiiis  filti  matinc  curroiil  l<i  dtreet  cur- 
ri  111  IS  rui  xl.  Th,  i.'.n  iliu.K  n\!i;lat)le  for  thin  p<mH>t«e  arp 
roUirv  tniimirtcTS,  uiotor  gHiH'ratur  shIb  and  rwtifierH.  tlm  first  two 
only  of  wliifii  are  available  at  prCMOrit  for  traiiif^nuing  largo  curroiita. 

htn'nry  <'„nrfrlrr»  —\n  most  of  Oif?  Inrj,-.  r  rctiii-v  corn frt'Tv 
"!<lt:i,-    tllr<■.'■(^lln■.^'    ill  rni  it       Ih..   (.|li,~,-t.  iiic  «|ilil        j'm  t.,   um-  kix 

piiaiwi*  on  the  roiarv  CHmvcrtCT,  and  in  ilmt  w«v  mcnu-i  tin 
M|M(rily  ol  tlie  raachinR.  TIio  cDlcicncy  of  the  rourv  cotiM  rivi  h 
k(({h«r  than  the  direct-curreul  gAiwratur,  for  the  F«Aaou  ittat  part  i>{ 
(he  ooRini  paaac*  diTBotk  timwgh  tb«  wiiidii^  The  rotwj  eon- 
f«itor  auiy  be  «ither  ■bnnt  wgnnd  ot  ooaiKMad  wonod.  The 
roury  may  be  fltartnl  bom  ■ithv  wd,  fMlmlilx  Inm  Uw  dlrael' 
eiirrciit  aide. 

A  nif ihod  which  haa  bemi  ima  d  on  large  rotary  c<inv«'rtprs  ia  the 
starting  iiii>iur,  iiainR  an  alti-rnatitig-rarrent  motor  of  thti  induction 
type  to  bring  tlx?  machine  np  to  >y  iiohronous  speed.  Whon  only 
one  rotary  c<m\  Br«<fr  i»  in  use.  and  iliroct  current  is  not  available 
for  xlartinK,  and  the  ri»ti!-y  i«  therefore  Marfed  fnnn  tlio  alternat 
inK-cwrrent  aide,  cm.  mu^r  li.  ,  \t.rciwd  to  !«  lli-  p.ilnrity,  na  it  is 
very  prukable  it  iiu\\  be  revoriKsd.  Thw  con  imually  be  nictilie«l  by 
OMbif  th«  awitch  t.n  Ih*  •UwiMiUair'aDirfnt  rtte,  tXkmimg  the 
niMiniialo  ftlip  a  po!t> 

Tbe  nMn  eoBV«ftar  imcU  all  of  the  commercial  coiiililiotid 
WUMBiMof  ittltad  WeA|jaUao(  deliv<  rink'  current  on  tlio  din-i  t 
euteDt  aide  frmn  1 10  to  60l)  v  i)lt».    1 1  can  b«  otwnued  on  raryiii^' 
freqiwnciM  tMm  SS  to  00  cyclca  aucrvsafullv.    Rotarv  fonTcrter» 

rrate  kcllur  at  the  low  fr<i|ucncies  for  reaaonK  wliicli  will  be 
uiia<-d  Ut<<r. 

In  the  early  iiitroductian  of  rotitry  run-. .  rtcn  djffirtiUie«  wore 
nii-l  which  were  pHncipallv  due  to  liuiri-i^,-,  n  iimllv  i  iwhchI  1>v 
vamliuiu  ill  the  an^-illar  velocity  of  the  ^jiin  raU  r.  This  cauwd  a 
awioy  Mtion  of  the  revolving  part  of  the  rotary  nrivri.  r,  which 
Mnerauy  inercMed  unlesn  kuiiiv  meaos  were  provided  to  dnmpeii 
tliiB  efleri.  Tha  «lSKt  of  himtniK  oauats  vmumn  apa^ltiiig  of  the 
bnishea.  and  when  bunting  Ui-olRaa  OMaaatVtt  the  iiuM>hine  will 
rta*h  over  at  the  commutator  and  ahCMt  eirruit  the  direct  rurr.  iit 
ude  iif  the  iiincliiiie  ;  and  uiileaa  aafaty  device*  are  providcil 
ihv  n\ru-\ym-  is  haUe  to  be  destroyed.  *The  ditlicully  of  hunt 
II If;  li  i«  trt  I  n  nvercome  by  the  addition  of  britlgea  iH  lween  the 
polf»  oi  tii>-  iii.i.  lrinc  Th.^  .li  -i;;:)  nf  tlK'sr-  »ir:i|''<w  wan  capable 
of  b«in«  var.  il  lo,  tu  hut.  , is.  ilu.  il.-u niii:;  <  llect  required. 
The  lina  form  waa  a  copper  Ijiul^if  pUuxd  Ulween  the  polea, 
Ml  il  Wla  lannd  that  additional  dampening  effect  waa  rei|uire<). 
1^  P*'^  *»re  then  undercut  and  copper  brid^jea  wer»  extended 
under  the  pole  tipa.  The  moat  poanrlal  iofui  tntniltlad  af  • 
copper  bridge  iiiiUdded  in  th»  pol*  taM.  The  addition  of 
brill;;.-;  nmially  reiluccd  the  efficiency  of  the  machine,  rari'ly, 
1i  jh.  x<i.  .  .ce<<liMtt  I  to  \\  per  cent.  The  proper  remedy  for 
huiitirij?  IB  nii'  irnlfy  the  n'liioviiig  of  the  ciiuae  by  iibtaiiiiug  a 
uniform  rotnli  r  <.f  the  genrrntor,  which  can  be  aceoinplixhed  by 
the  combiniilitm  of  rui  effecti\e  ifovernor  and  the  neceiwiii>'v  ff\" 
wheel  effect  on  the  engine.  Hunliiig  does  not  -.  .  in  l;.  I  iki-  pi 
when  the  gen«rator>  are  driven  by  either  »leam  or  wmer  turixiR*. 
Antlinbec  ol  nwry  aonvarlm  have  faib-il  owing  to  the  kilUni;  of 
the  liald,  dueailkwtotlMrliiniit  beiuK  op<  n  or  to  the  effect  utKiri 
the  field  eanaed  by  diaturltancea  on  the  ahemaiing  current  aide, 
thUK  nlloWUlf  the  nMohine  to  exceed  its  nontial  apei-d,  or,  in  other 
word^  run  away.  Tlieae  (ailuiM  h*v«  iMiiirad  tne  iiHtitlllilloii  of 
i<u\ilii>r\    i>|>par»tUK  and  gl  anfety  davWca,  wUdi  mo  tutlally 

.\  circuit  bii'.'iki  r  Mil  thi  il.i.  .  I  I'liir.'iil  -irl..  itrrnnged  to  lri)i  wiili 
exre-KKlvu  overioiail,  whicii  cms  uui  Uo  ruNin  iti  the  eve'it  ol  it 
llMhing  over  at  the  <>oiiiiimtittor,  and»p.  (  i  Unntini;  ilivi,  <  s  i  .inp 
the  eireiiil  breiUieni  on  the  alu-riuning  curreni  and  din'cl  curreiu 
■idea.  In  aooM  aaaaa  the  dlemaUdf'aamiit  aide  of  the  ivtarv  ia 
provided  with  «i  etrarioad  and  ravMM-euMiatdrmit  hraaJteir  wliich 
tripx  when  the  current  ia  rcverR4-<l :  or.  In  othar  wwdtt  whan  the 
rotary  ia  running  inverted,  supplying  alternating  CUmnt  to  tbo  line 
and  takiti?  direct  current  from  the  sub  atation. 

1  In  ir  u.  a  number  of  different  forms  of  ape^cd-liiiuting  devicea, 
both  electrical  and  iiirflntnical.  One  form  of  cleclHciil  device 
conaiata  of  a  ditfer<  iili  il  n  l  iy,  one  wl  of  coila  being  connected  to 
the  alteraating.curreia  i.us  anil  tlie  otiier  in-t  to  the  {•"Il.-.-i.ir  nni'a. 
Ill  tha  Mwnt  o(  the  rotarr  exceeding  it»  sjK'ed,  the  lit  |iH  111  \  ui  i  fii? 
eoHaclor  rings  will  increase,  eauaing  on  uubulaDcv  at  the  relay  and 
tripping  the  cucuit  bn-aken.  Tha  uiachaoioal dAviMa  oaually  con- 
siiit  of  aoiiie  governor  ntuiehdumta  whioh  omJco  OOBtatt  in  the  event 
of  the  shaft  running  above  it.*  nunnal  apeed  and  tripping  tlie  circuit 
breakers.  \'nriou»  iirrangenientM  of  the  field  wiring  ko  a«  to  allow 
combination  Hvparnte  and  ^elf-exciting  connections  have  been  tried 
■O  ikM  to  prevent  errora  on  the  part  <if  tlie  operators. 
The  Dtudi)-  of  the  rotary  converter  from  an  o|ietating  atandpoint 


('■iriy  indinil.'.l  tluit  iiiii^  liiiif  hnil  ii  hif;li  inhi  rciit  i-tri-i<incv  ; 
tlint  til.'  viilln;;..  ii:i.l  I'.ii.l  i  cllM  t,r  c-isilv  r.  ^;iilu|...l  lilld  111.,  power- 
factor  a4ijil>ied  Ut  aim  ihe  buiil  ojxmtive  oHulitiujiS  ui  tlie  j>y»t4'iii ; 
and  that  tha  fint  eoat  of  the  outfit  waa  comnunatively  low.  For 
theae  raaaoqa  it  ww  •xtanaively  uted,  eapecully  lor  frequenciea  of 
2fi  cycle*. 

.Uofor  j^nwritlar  Aula.— Baftm  (ha  nUiy  aonvarter  had  been 

fully  devoloMid,  a  number  of  theae  machines  were  inataBad  em 
svatema  with  friHinencies  of  (10  cycU-a  ;  and  at  this  freijiiHwy  tha 
.lifficultiee  due  to  hunting  were  Krently  increiu<e<l,  and  in  some  caaea 
i^itisfactnry  operation  could  not  lie  obtained.  Thi*  led  to  the  intfn- 
lUiction  of  thf  motor  t).  lii-mtor  aeta.  The  fimt  niotor-gonerator  seta 
wen?  inatall.  i  v,.  n>.  ii,  i.(finin  the  moat  reliable  equipini  nt  irr.  »pec- 
tive  of  the  co«t  or  elhiiancy  Theae eqiiipnient!!  i»<'.nsi»i,  d  ol  n  low. 
voltage  multiphna4>  iniluction  motor,  <!iri^  l  i  <i[:ii.i  i.'.l  to  .  iilu  r  cnn- 
or  two  direcl-curreul  goucnUara  mount«<i  upon  a  common  base. 
The  moton  war*  Mmogad  with  alaltonaiy  «oila  and  aqtilml^atia 
windmf  on  tha  ntor.  and  thay  woraiinrilar  innoat  Mapaala  te  tha 
anuill  niotoia  which  have  lHH>n  uaed  aweawftUly  for  a  x-ariety  of 
purpoa4'x.  The  gr>nermtan  were  of  standaid  dari|pi,  and  (he  motor  a 
were  Iniilt  t<i  suit  the  speed  of  the  generator,  the  motor  being 
supplied  with  low-voltage  corrent  from  step<lown  traiiafoniiera. 

Th**  !!i0tr.r^eiirnttoT  si^t«  Cftn  Iw  fltarti'*!  i^ilhr.f  from  thf.  direrf  or 
Klli  r^MtiiH,'  ..'  .ti.  ni  saIi',  i>v  ii>i'i^'  '.li.'  i;(  iii-nilor  :>~  *  iiii.ior  .iii.l 
placini;  a  ynriabie  cesiaSMUn.  in  tiie  armature  ctri  uil  fomilar  to  iIh- 
method  tned  in  starting  the  rotary  conxerter.  When  th.  m  i  is 
•lartad  from  the  alternating -current  aide,  some  ntrrcii  I -limiting 
deviea  ia  iamduaad  hi  tha  altacnatfaiii  enmot  laadinf  to  tha  motor. 
It  haa  haaa  loandof  ndwaBtaga  in  praetiea  to  ■ynehrDiiiae  the  hu^ 

motor  generator  aett  ao  aa  tu  prevent  any  audden  rush  of  cum<nt 
»t.ci)  throwing  the inotora  on  the  ayatem.  Aa  (be  uaual  methotia 
ol  s\  II,  hmnisint;  are  not  suitable  for  ths«  p^stTmste,  a  diac  with  white 
nii'i  11  Ilk  litripe*  is  attaclietl  to  the  shaft  ml  ith  an  arc  lamp  con- 
mri.  i  til  ilie  all«Tiiating- current 'bus  ilu'  l  i>vn  be  reatlily  avn- 
cliKj.'ii-.  I,  and  at  aynrhnnioiia  speed  t)  .  Ll  o  K  iiikI  white  «tn pes 
are  rendilv  visible.  Hy  the  atlachmcni  nf  murora  to  the  pillow 
blocks  oi  tM  wiaua  motors,  each  set  <- m  r..  nlily  be  •it-nohronia^.^l 
by  tli«  awKehbowd  attandaot.  DrinKiitg  Uie  ma«^hlne  to  ayu. 
chronuua  specla  ia  not  aaaantial,  alUwoftii  >*  rawwHuandad  tot  tho 
Urgrr  ai/e  unit* ;  that  ia  to  aay,  madunea  of  MDkw.  or  loimr.  It 
baa  bi^en  found  atlvaiitageoila  to  start  both  gencratora  and  rotainr 
converteni  from  the  direct  current  side  with  a  alartiiig  bar  opetftled 
by  hand,  thno  n»diicini?  ll'-r  amount  of  ctimml  n  qiiirisl  to  .-jvereome 
tile  friction  "t  n  St  iil.oiit  ..nc  half.  Tlii.s  i.,  iifi..:i  irn|...rtiiiit  when 
the  Hub-Ktatiuii  is  li<  loaded  and  the  current  is  drawn  from  it 
to  start  ailditional  tu  iclitiK  'S.  It  alao  reducea  the  aiy.e  of  the  start- 
ing resMtanc^!.  Fur  t  xiunplc,  ttXUtw.  oiotor-geueiatw  Sets  or 
rolai7  vuKWVm  may  nMpiin  Ikom  dW  to  aOO  amporaa  to  atart 
tham  ftom  mt,  providing  the  tnaehliMs  hav»  liean  alandjng  Ibr 
aoiue  time,  and  thua  allow  ed  the  oil  to  mjuevice  out  hatwaaa  tha 
bearing  and  tlu-  shaft.  With  the  aaaiatance  ol  the  atikrttOg har,  thla 
current  can  be  cut  Aovin  to  'JDO,  and  not  itxceeding  UtO  luiipercs  at 
•m  volts. 

The  operation  ol  tbuse  motor  i;eneratr>r  v">  wff^  .nil  that  .  i  nil  !  i>i 
espv.  '.  il  of  them,  and  was  aatiaCiictOTY  in  nil  r.sp.,ls.  In.;,  :<;i 
account  of  their  ineflicieiicy  and  high  lirst  wjsl,  iuiprtiiemtiils  u. n. 
viomanded.  A  very  rational  at«p  was  the  alwlishmont  of  ate|i  .1. t. 
tnuiafoniKTs  and  the  subatitutiou  ul  u  bi^-l4MMiou  winding  for  the 
low  tenaiiMi  on  the  notora,  the  iRlndoctmi  ol  ono  100  to  MO.wto 
geiwrator  instead  of  two  Iftt  to  tOO-Tolt  gonenrtoiv,  and,  in  aoma 
caaea.  the  aubatitulion  of  a  aynchronoua  motor  for  an  induction  iiiotoir. 

Kegulaton*  on  the  alteniatiuK-ciirrent  side  were  iinneceaaarv — thO 
vi.ltn^'e  on  direct  current  g«>i«rators  being  readily  controllec)  bv  a 
rliri  -tilt  on  the  shunt  field  and  tho  um'ratiun  Was  simiilided, 
iilli.uiiii;  till-  ((|iilptiiP!it  to  l>e  handM  by  the  regular  clase  of 
.Imiiuih.  I. p.  r  it i.r-,  thin  (m  i;i-„'  ..if  i;ii  iii  importance  in  large  xyaU-'ms, 
a*  il  r<H|iaix  •>  leiw  time  to  train  tlie  o]ier»tor4.  L>iaturbani-^-%  on  the 
alternating-current  nde  of  the  ayeteui  haxe  little  etlect  on  the 
mntor-Ri-nemtor  aeta,  and  are  of  mch  a  character  that  they  wu 
easily  provided  for  by  proleodl^  daviota. 

The  objection  to  tnotor  goiwmlom,  ot^ially  thoaa  of  indiiotioB 
( '1.1 .  ta  the  low  power-faetort  whlMi  tnenaae*  the  loaaM  In  tho 
f<  i.  I  S.  The  lo«ses  in  tbo  feadan  aio  tMOally  a  small  part  of  tha 
t^  iiil  liiv-s,  m>  that  this  in  manv  eam^a  is  not  important. 

Thi-  (irs:  eiwt  of  motor  i^.  iii  t  utor  seta  ia  usually  aoiiiewhat  higher 
than  of  rxiuiry  eonvertcra,  particularly  in  the  lar!»e  «i  'es.    The  aciiuU 
dilference.  hc.m  ii.t,  i«  not  ao  great  aa  gen- rullv  sni.i-ii^.  il.  Tho 
rebitive  co«(s  ol  tlie  varioUa  suteaare  showu  in  the  (olluwmt;  table  ; — 
J  ComjxiroHrr  TnhU  */  Cmit,   ^  

UettiiMwiihttana'  |  S»  ejda  i  9S  cvel«  60  c«-«Ie|60cycl«j 

lonMiB  and  ivga.    ,  aiyn^ib.  ,    ind,      fjm*.     ind,  Capaetiy 

-■                — I  motor-    BKHor-    motor-  I  motor.  r-^/- 

35  eyeie.  j  W  cycle.   «'n«r»taf  ^  neratot  g'neretor'g'neiatoi  Kw. 

1  •  l-W  1-06  MO  '.IKW 
1  100        1-OS       I  W   I    I  ou       l  ou  SOO 

1        0116      l  oo     0-w     OM  .asotoaoo 
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Ttus  is  baaed  on  quotations  by  the  name  lunnufActiirer  of  ratary 
oonreitera  uid  laotor-gentmtor  Mta  of  lift  and  nu  cychs,  nnth  a 
SS-grdaratarj  oon\-«ft«r  with  trMuformen  and  reRnlators  as  h  unit. 

Thv  fullDWitiK  liiMc  »how*  thft  efficiency  of  a  400kw.  60-cyclc 
rotary  converter  i\nd  a  ■lOOkw.  fiO  c.vcle  niotor-Kcnorator  set  with 
bull)  iiif;!)  and  low  voltap-'  nintm  -  .  Tht  -ic  t>-sl>;  wi  rr  ninrie  at  the 
works  of  the  iiiannfacttir^  rs,  nui  lliut  i'-.''n  nl  fn  i|iienciei> 
the rotnrv convcrteriB moro  cfiiciciit  llum  iln  m  )i  r:il  i  set  ; 

2.phaiie  IG  poles  tOOkw.,  450  revs  .  230  Uj  i'M  \oU   loiai  v. 
2>pliaM  60  eje\aii,  5^000  ndta  ftimtitj,  '310  to  l(M  voita  secondary,  ntatio 

—  ■    ■  CoDbiM^  fBWBwr  • 

ftl  310  volt«.  at  IfiO  volu. 

  90-5 


»9« 
880 
M.H 
730 


HH-9 

75-3 


urn   

78   

SO   , 

25   , 

Jfotor-IKWriHiir  Sri ; 

D.C.  10  i>ol«*  4O0kw.,  ifiO  nn^  iU  to  IW  «lta 
KC  10  polcx  560kw^  4M  fm^  «W  vtm. 

Por  cent.  load.  OsmMnH  eBicieQcy  at  IfiO 

lOO    W20 

D.C.  10  puleA  40llkir.,  laO  l«n.,  'ilO  to  3>X)  volt^. 
A.C.  ir>  p  lea  AiiOkw..  4fiOMffr,  S30  rolti 

Per  c«nt.  load.  Combined  cOiciency  at  300  Tolt£ 

100    h49 

$ftiltir-ftfner<ititr  Srt  . 
D  C.  10  po!w  totlkw.,  I.V)  r«v».,  230  to  300  Its 
A  I'-  I'i  |i -Ir^  "."■-;)kw..  450  revii.,  .'i.fiOO  vnlt-. 

i'crcvnt.  loa<L  CombiQ«J  eOkiuucy  m  Mu  volH. 

ino    !*r.« 

Alter  tioeaa  luachiiies  were  inatalled  in  tht*  wib  slatiouii,  a  miries 
«ttMtaiNi*BBdiB,aMiif  thinBMakMmniiidtlM  won*  initni- 
manto  (Oto  iflatnimMM*  whieb  mw  choditd  totwaen  t«*tU),  m  m  to 
obtain  tin  tll-dl^  aOciMKica  wh^^ri  opi^ratlng  muler  >'onimttrcinl 
MndHtotit.  the  ratary  eonTertars  bcin^  placed  in  otw  sub. .nation 
mid  the  »i»i<ir.|>ifncraior8  in  another,  but  both  snppliod  from  the 
n.in>c  ;,'oneralin^'  Htation.  It  would  appear  frotu  the^e  tents  there  is 
no  prnclieal  dilVLTence  in  tlie  comnior<  i iil  rfViriency  betwcc'n  the 
hiKh-voltago  ruolur-j^'norntor  set  and  ll.>--  rLtiu-v  converter,  and,  as 
waa  to  Imi  expected,  the  low-vollnge  luotoi  m fH^r  xet  wiin  the 
liiiellicii'iii. 


Ho 


Type  of  machioa. 

I  lod  inotor.tjiiarter 
,  phaw,  WiO  U.P., 
'  ,    iia  Tolt«,  I,UO 

I  amperes   

hid.  molor.<^Darter  I 
pbaw,  I'i'iO  H  I'., 
fi.OOO  soils,  47 
amtieraa   I 


I  Uolary, 


Qnitef  I 
«lllnr.,-|, 


Lad. 
Ktnpty 

Fait 
Kmpty 
i 
1 

I'ull 

1 

J- 


Kff. 


.K  fb. 

C  Ph. 

Av. 

1  « 

0 

0 

«^ 

M-0 

'  IM 

7»» 

•71 

7»-7 

2S0 

H2  1 

esr, 

430 

«53 

HHi  1 

"J04 

(W-4 

ViO 

4 

»«  7 

'J2I 

M>4 

0 

0 

;t« 

•2f)\ 

I(i5 

140 

727 

mi 

O.H'.-t 

280 

HI  2 

77-4 

H2-5 

flOO 

420 

■^l  7 

82-5 

W,-2 

Ht-3 

H.^  « 

hi",  R 

!» 

M7-3 

70  9 

'.I'I  •.' 

Ml.  U 

I02U 

24i8 

77  2 

100-5 

109-1 

102  K 

W-4 

Vl-4  .IM4 

»•» 

1  <M 

•Ml 

S7B 

.  gtw 

97-« 

Conrbwion*.— The  t>pe  ofmMiliine  le  b«  innUilled  in  tob-itations 
ile|Pl»di>  pritK-ipally  upon  the  (re4]tioncy  of  the  avatem  and  the 
impoirtance  of  ridiable  and  continnoiu  Hcrvice.  Tn«  fiaqnnicy  to 
hu  n>>i.-d  depnndit  tipnn  other  conditions  which  are  outside  the  scope 
uf  this  I'apt-r.  In  ra.ses  whfre  the  lar)^t  percentaj^c  o(  the  output 
of  th<'  gt-m  ratinc  station  is  to  be  Irsnpfntmed  to  low-tension  direct- 
i»rri-nt.  'A'l  cycle  rotary  cofiv.  tI,  r«  .i'l.  ulil  he  iT^'<talled  On  account 
•  if  ihcir  hiRhcr  efliciency  and  lower  lirul  t'o*s.  Ttie  very  large 
niinibcr  of  these  lunrhineM  which  aru  now  in  jiuceesKfiil  operation 
pruku,  conclusively  llicir  reliability  and  elTeeliveneiiii.  In  mixed 
ajratcnia,  and  whaw  Um  paicaiitaga  of  oamnt  tnunlocniad  iot  low- 
icDiion  diairibntion  ia  mall.  inalar-g»nc>i*tom  am  daainUa-  With 
hlglMr  freqneucy.  particularly  60  cyclvs.  it  haa  baen  aboani  that 
Uuilor-gi-nerators  couipan*  favourably  in  rflbrianaj  and  ■!»  mnch 
mora  raliable  and  liixq^  in  tbeir  o{iairation. 


Tha  Late  Prof.  FUuan. — An  apiieal  U-.is  been  is&iie<l  in  Copcn- 
hiigen  for  contributions  towards  the  cost «(  erec-tin«  a  monnm«nt 
t"  tlie  ];Ue  I'rof.  Fin.«<  ri,  .m.l  also  for  the  ii.iiini.itiuti  nt  ,i  fun  1 
to  1h'  duvotcd  to  scieijtiijt  iTjil  lnirt!;i()itiirian  jimuw  i  -.  .Mmut 
1,100  signatures  an?  jtl  u  li.-.l  t'l  lljt  .i|i)K;al,  and  th-.Mj  iinlude 
those  of  III!  Minigtcrs,  members  of  the  Kigadatf,  cditora  of  all 
Danish  ncwiipttfker^,  aad  naajr  patianto  whohMbaaaenradby 
the  late  profeaaor. 


•on  mafii  PHASB  railway  ntoBLiHi.* 

HV  I'M  I,  V.  I,IN<  iil.N. 

Up  to  the  present  time  practically  ail  long-distanco  power  traiic- 
miaaua  hao  baam  carried  on  with  tfana<|>faMe  eniMgalH  on  acconat 
of  th«  obvlom  advantai^n  dn«  to  ha  oaa.  Tba  ttaa  of  uugle-phasa 
currentx,  howi  vrr.  intruduecH  praetiealfy  no  new  almnenta  into  the 
(ransinliwioii  immI  I,  -u.  Its  effect  ia  to  aimplity  tbe  arrangements 
both  of  'Af  hii.'  iiii  i  ■  rriinnhiting  apprmit'jx  at  tin-  ctids  of  the 
line.  (Ml  Hi,  lui'  i«i>  ■  •  iiiluctori«  inHteail  of  three  will  I*  iwhI  with 
a  corresponding  reiiueiion  in  the  numlw-r  of  inaiilaton.  At  the 
terminals  one  transformer  will  take  the  place  of  a  tiTVupct  thraa, 
and  the  switching  apparatus  is  very  /^atly  liiiuplilicd. 

Oncapp*n>nt  handicap  nnderwbicli  tlu>  single-phase  line  labonra 
is  the  apparent  fact  that  to  triuisniit  a  given  amount  of  power  « 
given  diaianca  with  a  flveo  loas  reqnirta  luora  copper  aingw-pbaae 
than  thr«e-pliam  in  th«  ratio  of  4  to  8.  If  w«  aaMuna  that  iho 
\oltAge  between  the  stncle-phaiO'  teriiiinalii  iieqttat  to  that  between 
any  two  of  tlie  three.phaiu>  ttxiiiiiialH,  thia  apparent  bot  h^Ma. 
rr.tlrr  rrrnml  conditions  of  operation,  however,  this  ii-suiiiplion 
ir.  !.iit  tair  to  the  hingle  pliuee  line.  It  is  esidenl  that,  so  liir  as 
till'  ir  ir  -nil  -^imi  Ynv  in  concerned,  the  true  ri-Herion  of  voltage 
si:  lii:  I-  ihal  ■.^f,l<.ll  -i-t-  between  any  eonil  .•  :<ii  .f  .i]  f^roniid  and 
not  the  voltngu  b<aween  cuiiduclurs.     U  in  liirllier  evident  ihul 

under  iMcmal  aooditlOBa  graood  potential  will  «xi«i  at  the  geo- 
nictrie  oemtra  of  tba  eleetrie  ayttam.  For  inatance,  gronnd 
iiotcntial  for  the  siQj;le-pbaae  line  will  exiat  at  a  point  midwaj 
)>rtwe«n  the  terminah      ahown  at  {a)  Pig.  1,  while  in  the  threo- 

pha-iie  -system  it  will  exinl  at  the  j;i-umetric  eentre  <if  the  tiiiinKlo  aa 
Khown  at  \h\.  With  the  same  tertninal  voltage,  therefore,  the  itiWI- 
latioii  strain  between  any  tertninal  and  ffround  v»-ill  Ke  the  Kr»'i«l«r 
in  the  ihree  phaae  )iyi*t«in  in  the  ratio  of  2  to  Hnl  if  the  ter- 

minal Ttrftage  be  ao  a4iuated  that  the  insulation  •train*  to  gnMUid 
be  inaida  the  aauMi  tban  to  tei      ~  ' 


teaoamit  it  given  anovnt  4rf  powar  a 


Fla.  U 


given  distance  at  a  given  lo«s  » ill  re<]uiru  for  the  jiiiiuk-plub-u  lino 
r  cower  no  greater  than  that  reqnind  tho  tbm- 
In  other  woroa,  for  eqnal  inaokliOD  atnina  on  tlio  liao 


an  aiiMmnt  or  co 


reater  than  that  reqnimd  hs  tho  tbm< 
a,  for  eqnal  inaokliOD  atnina  on  tlio  lim 
tho  tamtaid  vehat^e  of  the  mnglo-pbaaa  qralem  may  be  greater  than 
that  of  the  tbreo-plm^e  svKtem  in  the  ratio  of  S  to  J9. 

It  luay  be  well  to  draw  attention  to  tho  fiict  that  the  alin\r  obssr- 
vation  holds  good  only  for  the  nonnal  condition-  ilmt  is,  the  con- 
dition llial  gMHind  potential  occurs  at  the  i,'evmetrinil  centre  of  tlie 
syxteiM.  I  folic  of  tin-  conihiclons  iKTotiies  yroinnleil  .-in  ubnnniiTd 
(-•vtiilition  Aris<<  niid  llie  iiixtiliition  stniiri  lic  eimn  s  njnul  tu  tire  ler- 
iinn.il  voltage.  I'lider  ihiit  romlilion.  liowiM  r,  llie  tlirei-  |il):i!ie 
BV^K-m  suffers  the  disadvantage  of  having  the  in.siiliilioM  oil  tWu 
conductors  HiibjeetHl  to  a  ntrain  e<|UAl  lo  terminal  voltagv.  wliife  in 
the  si n(;k  phase  &>Bteiii  only  one  conductor  is  sa  aiibjceted. 

On  account  of  tha  fact  thai  a  polyphase  generator  is  for  a 
given  output  nraeh  lighter  and  cheaper  than  a  alii^le-pha>ie  gene- 
rator, it  Iterotne^  of  iidvni)t.'i;;p.  xo  f^r  ax  the  goneraluig  plant  ia 
concerned,  to  derive  the  >iinj;le  plir««e  <'i)rrent8  ncerssary  Ccr  opent- 
ting  a  single-phase  railway  from  |k)1>  ]>iinse  i;encriitors.  The  siivinp 
in  eo«t  of  generators  thus  ellerled  iiiiioiiiiti  to  ii|i|iroviiimtely  HO 
p<'r  ecilt      111  •-ly-Ji-r  !o  m-eurc  llii.s  julvuiittti^e  it  is  iiei  •  s^urv  lo  um?  a 

.iwitehhoani  ;in  1  I?  innlormir  ei|iiipiiieiil  wliii  li  es  s  euliit  iiioro 

rofiiplieateil  and  exjienbiive  tlnin  would  In-  the  easse  xvilh  siiialo- 
phaxe  generators,  but  an  n  rule  imC  Kiittieieiilly  so  to  prevent  a 
greater  economy  in  tlic  uiie  of  poKpliHiw  gi-iteratom  over  single- 
pha^e.  For  thia  pnrpoae  tho  tworpfaaao  generator  ia  in  <:enend 
preferable  to  the  thraa-pfaaic,  since  it  is  etiiiier,  goner.vlly  s|K-iikiiJg, 
to  divide  a  given  atlKMint  of  Kint'le-ph'e-e  bind  into  two  parU  than 
into  three  partK.  TfarOO-pli.ise  eeiieriilors  enn,  of  eourao,  be  tMOdi 
bnt  a  liaboie<-<l  cinldition  of  lo-ol  m  obviouslv  more  diHiculi  to  M-nire. 

The  iixe  of  Kingle-pliHsc  eiirresil  fixUii  two  win  *  of  n  thn  i  phaie 

line  aim  invoiv««  a  tendeney  to  pnaiuvc  diKturttuiicea  in  neigb- 
bowring  telephone  and  other  CTitiiite>  which  >a  wot  aypnretrt  at  aial 

*  I'aper  im  the  "  TruIl!lIIlu^irln  aod  Dletrlbotittg  PraUeniB  Feoalito  10 
the  Single  r>bs»«  lUilwii.v  "  read  before  BectkM  D  e<  tlio  iMamalfanal 
Eleotiieal  CoograM  «i  8t.  Uai*. 
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thonght.  I'ndcr  the  normal  conililKm  of  opornlioil  o(  n  ihrcc  phnw 
oircuii  thr  autn  of  the  bUiIic  potoiitiiU*  ol  Ibe  three  phttM*  »  iiIw»jb 
lero  at  any  and  every  iu»Uni  ol  tiiiif.  Therefore,  itatfe  indnrlion 
im  ncighboutinii  witM  ia  dae  oiily  to  tlx?  f net  that  dlfTfrcni  <)istaiicp» 

MKCWmitfy  eXHl  belween  the  di^turhi  d  circnit  and  eiicli  conductor 
of  Ih*  three-pIlM*  CilVPit>  mid,  thpn  t'iirc,  IS  ninttor  wlilcli  ciiii  l>c 

oomxted  by  proper  UwaapofutionE.  If,  liou<  \<  r.  otu-  <>f  tin-  ihn-r 
vr'itf*  bi'  taken  awav,  as  may  bt'  tfic  riwo  willi  n  «)iij;!<'  (>lmiM-  from 
a  thrf'f-phaiw'  circuit,  llir  khiii  of  the  ■-(iitic  [KitciiiinU  no  lunger 
remains  at  zero,  «ud  Hlntir  induction  will  take  plttco  on  nei^libuimn^ 
circuits  wiihoui  the  poMibUitjr  «f  egrreeiion  by  my  method  nI 
traiiKpooitioM. 

In  other  u'oi'<l>.  two  oonductoraof  ■  tluc«>yl]aM«iiVBlti*iB,_ttidar 
nomuU  cuttdilions.  give  rise  to  all  ■mount  at  etatiF  {ndnelkM  on 
neighboilring  drciiitH  equal  to  •boat  eM-linll  that  which  would  Ix' 

occMioned  by  the  three  condueMn  under  the  nlmonmU  iNitidition 
sriang  when  Olio  of  thcui  beconioe  Rro'ii"''  ''-  TtnTcforc.  if  i here 
is  any  dBnKi'r  of  divlurhiOK  neigllbourui^'  circuil*  iiy  Ktntic  iiiiliH  tioii, 
it  is  ujlvintthlc  un  lhi^«  iwcoiml  to  use  thri'o  distinct  two  conductor 
cin-iiitK  rather  than  the  lillt^rnative  of  taking  <iiii^'lo  phaite  from  the 
thrre  condnctora  f>f  n  llirec-pha«;  circuit.  An  iilternative  in  to 
carry  all  till ■  •  if  tin  .  iiiluctorH  to  all  pmnts  !•>  U- sined.  This 
otU'Q  uivolvex  ruDnm]^  ttirLU  wir««  wlivrv  tHu  would  rnrry  the  load 
rimphf  (m  ibc  piMpow  of  obtaininK  tli*  Made  nitlucnce  due  (o 
thk  inird  wire.  Sine*  Um  MMie  inriwnce  b  iiidc  |»'nd>  n(  of  the 
ciateruJ  of  the  wire  and  alio  laigely  ii)d<  |»  ndent  of  the  f  h  v  of 

the  wire,  this  ihini  rondnclor  need  nut  im  c,  -^^aril  v  U'  at-  e«pi-UHiv<' 
in  linitcattuH  tlic  iith»r  twi>  I'onstitnlint;  th<^  wurkiii^  ciiciul. 

In  '^'t  ncr.-il,  therefor*',  the  transmihtuvn  protdein  i«  cliiinfrcd  hut 
little  bv  the  adoptlnn  of  bimjiIc  pliii>ie  in  the  phici-  ■<(  tliri'  -plmxe. 
Hut  wheiiw<  crime  to  the  problem  of  the  diitrihutiun  i>f  nlternatmi; 
curri'tit  to  earn  vti  Intini*  alunj;  tin?  litie  uf  a  niil\ti«y  m«*  fitul  a 
material  dilVen  nce  iM-twceii  this  and  itx  riiuiiter|Hitt  the  dlKtribu- 
liou  of  ilinict  cum-ul  to  riulways.  In  the  riiUowmx  diiK-u(t-.iou  it  is 
■aanmcd  that  the  Beneial  anaiiReinant  of  the  typical  altenmiing 
ounont  railway  wlU  bo  pnettcaUy  the  nunc  that  ie  ikow  foUou  ed 
in  Iho  (ypital  dircet-eurrrnt  rttilwuy.    Thit  is,  the  My«i. m  will 

eoroiat  of  a  generatinf^  eUttioa  m  ndin^'  out  ibe  rrquirtul  omr^y  nt  a 
high  tflhlt^le.    .\t  ^ariCiUM  |>uiiitn  line  thi.-*  lii({li'V<>ltHt;e 

riier^y  will  be  tmiiKtormcil  ilown  to  tli<  xnliagi-  ilial  liiui  Ucn 
HeK'cled  OB  the  trollty  voltage  and  fed  directly  inlo  the  triJIey.  Tlif 
KcnernI  arrangement  of  the  altematinfi  and  direct  current  syst.  'j- 
i«,  therefore,  very  similar.  Tlie  main  dilferences  betwi  eii  tbe  iw,, 
n'alei>i»  are.  rin>t,  the  eliminnlion  of  a  tncdley  volt»(;e  hmit  except 
Uiat  let  by  ciinKii]eratioti»  of  ii)»ul»tiun  and  aafetv  :  and  ixM  ond,  tliu 
elilituinliiin  iif  mtiirv  eonterU>r<t  from  the  •<ib'«lttti»its  and  the 
eOTl««i|uent  elimination  for  the  nere»<ut>'  of  conntanl  atiendanc, . 

AssituiiuK  that  in  any  given  ca«e  the  trolley  vnlta^e  \^  Iim  ,!.  there 
will  «till  remain  two  v»riaU<^  to  be  determine-l  lir?<i.  the  cr»«K 
m  etion  of  the  trolley  copper,  and  Mioitd.  the  distance  lu  tweiii 
Iransfonning  xtationn.  These  two  ijuatnilii  s  are  cMili  ullv  iiiler- 
dep«ndent.  Thai  in.  n  variation  in  one  r«'<|uir<  <,  in  onler  to  remler 
H  Kiven  service,  a  varintinn  in  the  olliiT.  I'ur  iii^lnnee,  if  we  nicreuM 
tile  number  of  ftttljii^  puiiiiit  tile  cti>r<-  .'•eelit>ii  of  Oupuer  to  coutev  a 
giTiB  aimrnnt  al  ^ww  with  «  given  luaa  ia  deerraoed. 

Tha  ooBaidonttiona  Upon  which  ihi-M!  qnantitiea  ahouM  be  deti  r 
iuluad  may  evidently  ba  chuaed  under  the  following  heada  :  — 

I.  Hatiuiiim  economy.  2.  Voltii«o  drop.  8.  Insunuire  af^u1l^( 
MCident.    4.  Mucbwiicnl  eotiKideraliiuis.    &  Avoidance  of  undue 

tnnliiplicity  of  etatknis. 

\fiij  inuiiii  A",  ll  i-i  e\  ident  tliiiL  :>  criw-  si  i  liim  <if  cipp,  ! 

and  a  liistance  iH'tween  trani^formiiii'  -latioii"  >lii>iil<i  In  n-i  d  uhu  h 
wdl  ^ive  the  inaviinum  eeoiiomv.  pruviilid  tiu  hunt  .^^  llm^  mI 
iliM-K  net  full  beyond  that  an  absidnlely  lived  bv  .-tlnr  inxHidi  ratimm. 
Kelvin  s  law  »  in  a  Iwi^is  ti>r  the  cab  iilHlimi  »(  lie  imlsI 
eriinoniical  i  rM»?<  .netion  id'  copper.  .\«  !>;  will  kiicnui.  this 
Crtxu^-M^etioo  is  de|.><  ttdeiil  oldy  vUi  the  cv*l  of  |>i'vver,  the  w-l  of 

ooBdurtoira  ispbMa,  the  load^ietor  mA  tlw  intereet  and  tleprenii 
tlon  dm  th» iiivaatiiMnI  for  ooaduetoiM,  Knowing tbo  AbsvD  fncii>i<. 
wo  may  dorivo  at  oner  the  density  of  cunant  per  imil  of  t-n,^-,- 
•aetHin  of  copper  which  will  be  uiont  eoomiaural.  Vhi*  current 
den.iiiy  per  unit  of  cn>s»  s<  clion  i»  entirely  independent  ol  the  dis- 
tance power  i*  to  Im-  tr:in»mitteil  lut  well  ji«  the  ainounl  of  power  ami 
the  transmitlinj;  volta;,'i  .  Once  ha^inj;  ilirned  (lie  nnikt  econo 
inic.ll  density  of  current  per  !i<)>i«r<'  inch,  it  ii«  eiitv.  |,v  miikiuj! 
n-rlaiu  other  ai><>uniptioiiH,  to  lix  the  iiiunl  eeiin<;niiriil  dir,|i>nee 
between  tmnsfonnin^  stittiona  aa  well  ai  thti  propi  i  r.i.  t-  »;  eopp,  ■ . 
Tbo  tuoet  vcuuuuiic^U  tliKtance  between  statiou.s  is  i^iwu  Uy  n,,, 
fixinilfai:  D-0-WI014  V  KVA;\V1'.  in  wbah  l»-.liHt;mce  ktween 
odjaeent  tranafiimiim;  titalion  in  inikix,  k  •  the  cost  of  nmtfilv  traim- 
fonning  etation  in  >lollars.  \  =  troUey  voltairo,  A^iuoM  eoonMuical 
current  deneity  in  amperes  per  fqimro  inch  im  d4>rivi<d  from  tli«> 

COOditiOllS  mentioned  above.  \V  =  av.  rji;,'e  apparent  kilo«a'.l--  used 
per  mile  of  rOft<l  and  l'^- price  of  eopprr  in  11  n(s  per  pound. 

This  formula  is  oimply  another  iiieihiHl  of  s/i\ni>.'  iImI  to  make 
first  co!it  a  minimuin  the  cost  .>f  the  transfi,rnuii/  stations  -lioidd 
be  made  ei|«Ml  lo  tli«  iiwt  of  the  trulley  copper.    Knowing  the 


valne^i  of  .\,  1*  and  \V,  tin-  cross -secttoii  (in  circular  iniUf  of  ihe 
troUejr  ia.  of  comae^  flxad  by  the  rxpr««Kion  6':tr>  x  IfVDW  W. 

To  derive  the  ahoTe  expniwion  for  dintance  between  stations  tba 
Hstiuniption  is  made  that  the  cotit  of  a  tranirfomilqi^  atation  iO 
independent  of  its  capacity,  an  assumption  which,  of  eooiae,  la  not 
strictly  true,  but  one  which  is  not  mi  far  from  the  tnitli  as  appear* 
at  tir»t  "isjht.  Tbc>  total  cost  of  a  trauflfonnini;  utation  is  inailo  up 
lit  Iraiioforincrs,  amiliarv  .ipparatns  and  building.  Thn  eosi  i  f  tho 
buildiiiK  and  the  auviliarv  ap|Mkmtn>t  will  romaiii  practically  si  .n 
ary  for  laiue  v«nrj»ioi>«  of  e.ip'irisv  The  cost  of  the  ti;in-f  .rmer 
item,  of  cuuiH*  i.  ll  1:.  Aiili  I.  .  '.  iHi  d  eapacily,  i.m  ,i,,  i.ment 
in  cost  is  not  nearly  fn>  ^'reat  as  the  devreiuent  in  capacity. 
Further,  tlia  dceiamaiit  in  capacity  to  raoder  *  given  tarvico  will  h» 
leaa  than  the  decrement  in  dutance  between  atfttioiw,  Fbf  when  a 
car  or  train  ik  oppos,ite  a  xiven  transformer  stathw  pwclifoHy  kB  ot 
the  eneri;y  to  o|M-raU>  it  miisl  come  from  that  traaafaniMr  ataHoOa 
NVithin  vsiili'  limitH.  too.  the  maximum  load  on  any  tranafiirBMr 
!<tatton  uill  Im'  that  due  to  a  sin^de  car  or  train.  The  ina:iiiQani  load 
on  «r:y  tr-.n^former  station  is,  tl»erefor,\  within  wide  limits,  ind<>- 
penii,  ■  1  t  i>  ^  spacing,  and.  tlierefori  .  imii  pendent  of  its  i  iijiantv. 
Closer  Rpat  uig  only  limits  the  element  time  during  which  il  i  limd 
pulls  on  a  Iraiisfonner  sl;iliiiii,  and  not  the  element  of  luaviiu  iin  Imui, 
Since  the  eafiavily  of  a  Iraimfonuer  station  should  be  ad^uat^il  to  the 
root  mean  a^vu*  ioad  oad  net  to  ili>  w ,  r  i^-e  load,  ii  Mlowa,  m 
ataied  above,  that  the  deomncnt  of  fMp*;:iy  m  tnuMiarmer  atathina 

is  not  proportional  to  tile  dcCTOment  of  snaring. 

As  inilicati'd  above^howevert  IhoconHideiation  of  ccnnoiiiv  should 
be  allowed  lo  til  thaw  quanlitiea  only  when  they  (all  within  ilia 
limitn  aa  Aaed  by  other  caneidetatiema. 

riif/.<<(<-  Dn'/t.  It  i»,  of  courm',  essential  that  sufficient  voltage 
t  visis  at  the  car  to  op<'rate  it.  and  il  is  preferable  lliat  Ihe  tliiclua- 
lion  of  M>ltjtk'e  Im'  wilhiii  the  limit  of  successful  ineandeseent  light- 
ini:  :  and  m  the  i>|iAeiiiK  »f  triui.sforiiier  station^  and  the  choice  of 
tnillev  wire  the  dictation  of  economy  may  have  tn  be  modifSed  hy 
the  ihciatioii  of  allowable  drop.     In  coii  i'aiii  i  i.  jii  .n  i,f 

Voltage  driips  in  lui  aIt<Tiiiiting  current  railway  line  witii  tiiii«e  of  a 
direct-current  railway  line,  two  marked  differences  obtain,  one  an 
advantOige  to  ihv  alloruatuig  system  0(  dietribuliun  and  one  a  dis. 
advantage.  An  advantage  for  the  altenuting  aystem  occrtiM*  from 
the  (!«neral  tmet  thai  eltrmating  vohagoa  are  capable  of  being  trana- 
f  i  tned  With  comparative  ease  and  Mpi  efheiency.  It  ia  poMiMo, 
..'.I  i-efiire.  to  iiihtal  an  apparatoo  OB  an  altematinir.enivenl  oar 

whereby  anv  v  idtaire  drop  that  occurs  may  be  compensated  for. 

tin  the  oiKer  hand,  the  allematini;  system  labours  under  the  dis- 
advantage that  inductive  drops  which  are  pt^culiar  to  the  alternating 
system  are  atlded  to  the  ohiiiic  drop,  which  is  iln  >  '  \  eb  inenl  to 
lie  considerwl  in  (lt«  direct  current  system.    The  amount  by  which 

fho  loKd  drop  iaincrcMed  by  this  iiidiuHivo  ollrct  i«dopondoot«of 

e<iurise,  npon  the  also  of  trolley  win-,  ita  dixtanre  from  it*  retam,  the 

nature  of  the  rrturu,  the  fm|uency  and  the  power  factor  of  the  load. 
Tiie  general  etatcinent  may  ne  made,  however,  that  with  'il  cycles, 
the  usual  hei^'ht  of  Irulb  y  wire,  the  usual  power-fnctoni  that  will  be 
met  in  prncUce,  and  sizes  of  trolley  wire  not  evc«-i'ding  Nn.  4  -  the 
total  dnip  111  the  tnilley  line  will  rartdy  Iw  more  than  the  olimic 
drop  iiieieaMil  bv  .'itl  fn  r  cent-  This  llgun<  assumes  that  the  term 
"(iliinic  drop  "  lakes  into  corMideroUon  the  additional  losa  thai 
nlii  rnHiiii»:  current  cawwa  in  (ho  rotnin  rail  cirmit  over  that  eatiaod 

by  din  i  t  I  urreiit. 

}n*uri*rn  t'.  -  A  second  potnl  which  should  be  borne  in  mind  when 
di  trriiiining  tlie  si.  c  of  trolb  v  and  tile  distance  ln-t»e-<-ii  slations, 
and  which  may  ri-tjiiire  a  moililii-ation  of  these  i|iiantities  as  livid 
by  es>iii>iderut;oii  of  economy,  is  Uie  potssiliility  of  the  teiuporury 

Hvakdowu  ol  any  inMiforMicr  atotioo.  Theae  cleinenU  aliould  m 
«o  choaeit  dutt  ia  iMa  oveut  opcmtion  of  oan  or  trains  paat  the 
ilis,iblcd  atotion  niay  ho  effected  fnmi  adjacent  stations.  Tliis  con- 
1  III  ion  may  fairly  be  eoneiiirred  as  an  abnormal  one.  Iniwcvir,  niid 
so  lung  aii  uperatioii  undii  this  condition  still  rein.iiiis  |H>sviblc 
the  questions  of  economy  and  ilrop  may  be  lit«t  Bij^hi  of  in  that 
sctliiin  Vilieie  the  nbnormul  condi'mn  e\is;.s.  .\n  arrangement  id 
transformer  stations  which  iiiiiy  Im-  siiggi  strd  in  this  conneclum  is 
one  in  which  a  r<':tsoiukl>le  amount  of  spare  eapiuity  is  provided  by 
makiiii;  each  traiisfoniier  elation  a  certain  percentage  laigar  than 
Uecesaary  to  take  care  of  ila  normal  liud.  and  only  provtiUng  a 
aini^  trmnaftiRuer  in  a  atation.  In  case  of  llie  disabWturilt  of  aaj 
sUtiun,  ila  iood  can  be  taken  care  of  hy  the  adjaront  Mationo  uaUl 
such  tiin*  »"  the  IrHiisformer  caii  be  repbuid. 

Mrrliauteal  ('omnlrralioHi.—'Sbia  poml  is  aulhdeutly  COVOtod 
bv  the  rmuiidentiion  tlwt  the  tndley  wito  mtwt  be  on  the  one  hand 
of  aullicient  eixi*  to  toalte  n  elrong  incchanicai  ntnicture,  and,  on 
the  other  hand,  not  of  so  Imi.-,-  n  cross  si  ctinn  »s  to  m.tki-  the  anp. 
porting  elructore  uminlv  he  iw.  The  Mve  dictaled  bv  in  iMinum 
ei  oiioKiy  linisi.  tin  1*1  fit  «■,  lie  -iili|,  i  I  to  1  In  iiexlilii  .ill'  'ri  ol  iiieeii.inicii! 
lilnc-s. 

r  f  f  M^'. '>!•'.'•  :l<i  >■!'  Sf'ili-i'i-.-~l>\  MI  WIIIK  tills  probb  iu 
from  tlie  standpoint  ol  tile  hi:(li  teiisuiil  line,  :i  must  be  borne  m 
Itiind  that  ttiat  everj  point  at  which  it  i"  ueceiwary  to  lap  the  Ime 
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«nd  take  power  bMOniM  ft  point  of  cUngor,  a  point  where  »cci.k.nw 
— -J  iHMMa.  And  tliB  bichff  t^f  high-tenaion  voltage  tli«>  more 
asSLStlLil  Mrunanve  it  incomes  w  take  power  from  tho  line,  and 
dMonatw  bMovM  Um  lt»biU^  of  d«iig«r.  Tto  poiiit  b^Moiw  a 
gnsiieMao  tor  Mdudag  1km  muhnti  intumtamtttMim  to* 

niiniinuni.  .     ,  .     .,  .  .u 

It  mav  l)e  easily  gathered  from  the  above  dwciiBsioii  tlmt  there  is 
ijA  •'Men  m\p  for  tt..^  dAtenuiiialion  of  the  A|iacin|{  and  capacilv  of 
l.  .,n^f,ir..H  r  -tiiii.  n  ;  or  ;h.>  tar.e  of  the  eonductor.  ft  k,  like  luort 
other  t  iiKiiiecring  problcuw.  •  matter  of  cODtpnmilM  MtWBin  VWIOM 
elen.«i>tJ.  «i«ial  wWA.PoilU  to  «^ ^^'^'^'^'11^ 
othur,  and  »  DMtlw  KAi*  nw»rt  bo  detacnunaa  Mi«ioe«finff 
iiidgnMBt  nther  tiuut  by      inflnibto  hw. 


THI  OOHWroTira  OF  ELECTRIOni  IB  MBBCOEY 
YAPOUE.* 

BV  *.  P.  WILMk 

\Vl..  n  n  l  urrtntof  cK-.ntitv  is  uifiilo  to  panH  through  «  tube 
cot)l!uii:r,-  HI,  rcurv  vaponr  it  may,  or  iu«jr  not,  eiwwmUir  »  larRc 
rvM^ur.r-  HI  .  .r  near  the  imeOmvt  tfw  vnpm  with  the  neRativ. 
i-lectrodo.  li  an  induction  eoU  or  a  Mtle  nuudibM  be  employta  ivs 
a  aooTM  of  eanwnl  •omly.  U»i»  large  resislancc  invanably  exl»te. 
But  «n<lBr  oei  Wo  ctmdltUII*  it  disappears  abuoM  completely ;  hi 
IlKt  it  mav  KO  far  diMtppear  ihiit,  instoiul  of  a  rc«istaiice  of 
tb(m«ands  of  ohmii,  otM-  of  lews  than  1  obui  limy  obtnin.  •^nJer 
■neb  conditimis,  thi-  riirrent  carr>in!'  capiwnlvof  a  tuba  P»cwae 
aaormoun.  In  souie  canes  a  i  urn  iit  of  u  .  t  1i»  am(Mt«  nM  OWB 
poMed  through  a  tube  ef,Tit  .i.^uy  mercury  vapour. 

The  diwnssion  in  v."  pr.  s.  ,,i  I  r.per  i»  chiefly  concerned  Wi* Hj* 
..■sppniiMsntal  inveHiiK»lion  of  the  conducting  propertaw  H  HM 
lrII.mI    positive  column."    Before  going  into  m  detwled  ajlMM- 
sjoii  ui  this  matter,  some  general  phenooMMO  tO  bo  obMrVed  m  ft 
tubci  carrvitin  larK©  cumnU  will  bo  DOlioM. 

(!,  u,rt,l  rio  nomrnn  —Fin.  1  reprenont*  »  tube  cxhaiwti-d  Kave 
for  mercury  vapour.  The  positive  electiwlo  a  in  oi  uon,  although  by 
«liehtlv  varvinR  tlio  oonatrivction  of  tlio  lube  a  posilivt  electrotle  of 
liiiuidniercurv  might  be  um^d.  In  fiic:,  any  mrtnl  i;ifty  be  used  as 
a  positive  elcctrwle  with  gooii  r, -^uU^  pr,  vi.i.  .1  ii  ,lu.  ..  uot  undergo 
phvuicttl  or  ctiotuical  change  und.  r  ih.  c,ni<iil.,,n»  o  iw.  The 
noBntive  electrode  i  always conaisU  lit  nouni  iii<  r.  in  \.  Ucuv.-m  thi« 
niau-riul.  idlhou4{li  easily  vaporlneU,  osmu  «jn<len»«i  ana  fniia  to  the 
bottom  of  the  tube,  thus  becoming  again  porlof  tboelMttodo:  Mid 
thid  action  haa  no  deleterious  effect  upon  tho  wall*  Of  tOO  tODe. 
Furthermore,  it  hjut  been  shown  that  clc-ctrioity  paasos  from  a  gas 
10  a  metal  much  more  readily  when  the  latter  is  eamly  capable  of 
iaialoaittion  ol  oomc  sort.  When  thu  tube  is  oponaiiig  normally, 
thort  M  abottl  tho  anode  a  region  oxU  iiding  to  e  which  is  practically 
Bon-luminmm.  At  r  the  luminous  colmiin  hc^tn*  itml  mis  iit  f.  At 
lithereisa  narrow  dark  space,  lhi  ;i  i  nurruw  liiiiiiiioui,  st  i  h  i^i, 
and  following  this  a  dark  pt»«^p.  .m.  ndiugto  liie  ntgalivb  ekcttuae 
but  pcnetratwl  byaconical  tliini.  i  a.  iniing  from  a  bnghtlylummous 
stwt  on  tho  Mirfkcc  of  the  el«clic«ie  to  the  bn^ht  Uj  W  ju«  men_ 
tioned.    The  anode,  under  iionuttl  eonditWOI,  Mthing  of 

particular  intertill  in  a  casual  obsorvaUon  of  Eta  MtlOO  Oioept  a 
Sight  liuninou*  pnitabeniwe.  which  projecte  out  mto  tho  non- 
lumiuous  region  aboot  It.  Mtd  tho  olwtrodo  itself  do(  =<  not  anioor  to 
ho  hoatod  to  any  extent.  But  if  the  tube  is  made  to  carry  an 
abnormal  amount  of  current,  the  luminous  column  eiU-nda  up  to 
the  cleetrodo  and  joiiw  with  it,  iwiiictirim  ;n  cnp,  somoUlues  in 
nvimerxjus  bright  i.potfl.  and  at  &.f^>^  i-l'v'-'  tin:  i  l'  Ctru  iti.  lt  is 
sometimes  hcaU'd  ic  i  ml  nr  even  a  whiU  l«eal  and  the  tulie  is  aaid 
to  "arc."  Inder  biiir.v  oondition«,  the  currotH  appears  to  be 
Icavin"  th<«  electrodo  uvur  a  considerable  extent  of  nurfacc.  Again, 
„i„i, ,  7<  riiuu  conditions,  a  blue  vclwty  ghiw  will  appoar  over  Uie 
outire  Murtaco  of  the  electrode.  When  this  is  preaent,  aUd  hUowbO 
when  arcing  take*  pbtoo,  thwo  ia  a  large  increaso  m  tho  P^M^ 
drop  over  Uio  anode,  and  alao  in  the  temiwrature  naaaaiod  ty  a 
thanmo-cottBleto  the  neb^bourhood  of  the  anode.     ,  ,  .  ,. 

Tho  bliflM  apot  at  wmcb  the  enrrent  enters  tho  cnlhodv  indicate 
Itant  the  current  must  encounter  considerable  resistance  just  there. 
TUa  bright  spot  does  not  remain  stationary,  but  dances  around  over 
Uie  surface  in  verv  lively  fashion.  This  dancing  effect  can  be  made 
to  disappear,  a»  lir.  Hewitt  ha-  -how..,  bv  causing  a  platinum  wire 
to  protrude  xlightly  above  the  siirdwe  ul  ihe  mercury.  When  IhiK 
ii  done,  the  current  steins  to  pr»-fer  to  enter  Iho  oleotrode  whOlO  (be 
Rirc  emerge*,  from  its  surface.  At  Uie  poiflA^vhara  tbo  niRent 
cntera  the  electrode  there  ia  a  nmritod  dmeOMMMI  in  tho  aoifMO  of 
the  meniiry .  Tin-  .lepth  of  thia  dopMeatoD  ia  aaaiBtimea  aa  mnch 
or  4iiim. 


the  vapour  density.  Tlio  ofTeCt  of  increaaing  the  density  is  to 
decrea«i'  Ihs  leni^h  of  th<>  'l(»rlr  tifni'c  The  temperature  in  the 
dark  iipoce  i  p:  ;ii  ;ir  it,,  j i.ii:'li.:ji>  wiili  tjit'  i  iiiiltiuin  cuiii'iin,  mid 
powtihlv  in  ihi'  iii  '.'iir.ix I'  tl.ii.K'.  in  lou'  ia  comparison  with  that  In 

the  li.;.iir..in-  (ul  n,  iVir.  i.i  tliii  r.^non,  llie  vnpour  eondenscil 

readiiv  upon  the  walls  of  the  tube.  Tho  JKMUlivc  column,  viewed 
from  the  side.  iiawtUy  appears  uolfonxdy  lominoua  except  in  the 
neighbonrliood  of  ita  extmnitlao  c  tB&d;  Tiewed  from  the  end,  it 
appean  brightest  at  the  axis  of  the  lube:  and  at  low  vapour 
denaitia*  the  Inininoeity  falls  off  gradually  toward")  the  walls  of  tho 
tuilO;  but  at  high  vapour  donsitiei)  the  luminosity  is  confined  to  a 
mail  circular  cylinder  concentric  with  the  axis  of  the  tube.  The 
cro«S'M>ction  of  this  cylinder  increases  with  increase  of  current,  and 
decreases  with  increase  of  vapour  density. 

77'.-  J'l,  Iriimolive  /fi'ii'?'';/  Ihr  Trti!;-friilt! n  nintuj  the 

/'i,.>(^-,  .  (  '  !:imu.  —  la  OTtUr  m  lind  m.l  Imw  lli,'  t,  iiii>,-r;iliuT 
thu  I  li-i  i r<,ti.o!ivr-  intensit.v  \ttry  nloiig  llie  Ittugili  ui  the  column, 
tlR.  ti.lii'  -ill  >wti  ill  1  i;.'.  "2  WB»  conxtrueted.  At  <i,  &.  r  imd  aro 
themiO'Couples  serving  al»o  a*  terminal*  ibr  an  eleotroatatio  volt- 
meter. The  Mho  waa  \-9tau  in  diaaiatar,  and  tho  dialnnoo  boiwaan 
^vcoaanvo  daattttka  nam.  The  raauUa  wmtaliwd  in  Table  t.  wan 
found,  tha  dactmuMttTc  •  i  'v  being  tha  avmffft  batmen  the 
pointa  indieotad  i— 

 Table  L  

.   'Eleetromotive  inteniHy  in  volts    Temperature  in  degree* 
Oorrent  centimetre  between  cer  tigradc  At 
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The  nuinbcni  in  this  tal,'.,  nr.  I't  ti,.  <-»»eof  the  lul>o  opt  riUing  in 
ttir  at  the  room  temperature  of  about  "iO  C.  The  result*  uiven  are 
ty  pimi  of  ihoee  vbieh  coold  bo  oUowod  from  a  tube  of  anj  dii 
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The  Drop  in  Pofentint  vvrr  Ihf 
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""Xhie  leiwth  of  the  first  negative  dark  space  seems  to  increase  with 
(h« current  nn-l  tli.-  .tinnitior  nf  ih<-  ttiVrt'.  and  .il«o  depends  upon 

'"       •  AbKnct  of  an  article  In  the  /•fcyjicaJ  lUi  Uu  of  Kew  Vork. 


otrmi...  L..  ,  r  .liioda,— By  tilo  phrase  "droo 
in  potenUlJ  over  the  anode  •  is  meant  the  differwiee  in  potential 
between  the  anode  itaalf  and  a  »m«ll  wire  {Ihenno-iouplel  «aled 
into  the  tvbo  with  ita  end  abont  lem.  in  front  of  the  anode.  Iho 
foUowing  taUo  glve«  the  rt-sults  <ibtaiiied  from  n  lube  l  Uem.  in 
diomater;  the  teuiperuturo''  given  ore  tiioso  luriiishcd  bv  the 
tbenno'ean^,  which  at  the  mhh-  time  eenred  a*  one  of  ttte 
terannala  for  the  doBtrometer 

 t*Me  11.  

Current  in  ArapttrcJ  

Anode  drop  in  volt*  

Tfrnperalute  ia  degree*  CentiKtadc 

Ihese  Bgnme wore  Obtri^ild  white  ttot^  wan  bebnviiig  non.ially 
at  the  anode— that  i«,  there  was  no  arcing  .ind  no  hlui'li  lnv-f  >•«"■ 
the  electrode.    The  elT^o;  o!  tnose  is  to  greatly  iiicr.-ii.-  ■  I'l'T 
potential  over  the  anode,  and  also  to  cause  a  h.ri,-  nure.^e  uf  Uio 
temperature.   The  anode  drop  may  rise  to  ].-)  volts  when  the  anode 
is  behaving  abiionually.    Mnri,  Invji^r  currents  than  thi.  latit  givwi 
in  the  Uble  could  not  U-  u«  li  ^v,tl,  .  n  produeii.g  at-ciiiy;.  It  '•  "}««• 
worthv  tlmt  the  larger  the  rnrreiil  the  less  thu  anode  drop. 
«no.te"  consist  of  li.iuid  mercury  inatcad  of  iron,  tho  anode 
eonsiderablv  greater  under  siaiilor  eircomelanses.    The  onfteni 
probably  doe»  extra  work  in  vi^riaing  the  morcury. 

77,r  'Dr"i>  i»  l-oMixl  over  the  CiifA««fc^-Froiii  "P«""i«™* 
upon  a  nmnber  ol  diflei«it  inbee  it  amawa  that  the  drop  »  P**"* 
over  the  cathode  i*  very  nearly  independent  of  the  ciinont,  aim 
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abotit  5  voUis  in  iiiitKiiituilo.  Or.  Yon  li<i-hliiiKt>AU-Ht  ii  hn!<  <ihown 
by  uisinK  very  sliort  liin«--  f !  ii  u<'  lUim  i  "i  f  i  t!iai  the  roninlance of 
Um  vnpour  couM  he  m  i  l'  inl.  ilir.  ili.  aiuu  i  f  ih*-  ciithodc  and 
niivde  Jrop»  di-rn  ss-'i  Btowlt  an  thi' i  u' s  rut  Dji'ii-ii^M.  He  piiiployi'd 
in  one  initaiu  >   n  i-uiTent      l»ri.i  miiiihh  -.    Tbc  lo»c»i 

value  fur  the  Buni  of  the  two  <lrops  niiirh  he  obtained  wjut  7  &  \oli». 
Pnim  what  has  been  a»id  nliovr,  it  is  prubnble  ihM  this  low  \rUiie 
k  du*  to  lh«  fovoantble  uciiun  of  larKi-  eiirreoi*  in  dMreMiug  tlie 
iBsiaUncc  enconiitpftd  by  th(-  c urri>nl  »t  the  Miode. 

SuppMC  A  tube  til  be  operating,  aiu)  let  the  eiimnt  be  Kradually 
derrcanc'd.  When  the  rurrent  roache*  A  certnm  \alitc  thr  tube 
ituddenly  cc-aM?-!)  to  opentte;  repot  the  experiment,  nnd  the  Kanie 
thin','  ?!?ippens  at  approximately  the  winie  \nh>-  nf  the  ciirron!  ThU 
v.ilin  Lit  ljii"c»imi  .  IS  rolled  the  •  iiiiir.iiiun.  v  iliie,"  nnd  is  ■'.•■>ii; 
oale<i  h\  l^.  Now  I  ,  i«  n  f';iirl!iiti  .i!'  i  In:  tsteriuU  indilrUuicc-  anil  aliMi 
of  thcfxteniul  nM-iiMu  i  .  jui.l.  m  i.  ii\fr,  not  only  of  the  mAK»>t*'de 
of  Ibe  iuductanre,  but  iU«o  of  tlie  nature  of  tlte  tiuue.  thin  is 
tuetuit,  for  iintMiwtt  (Iwt  w  indnataoct  nitb  a  chiwd  inm  con  wiH 
have  a  different  elbet  in  detennining  the  vAise  of  I»  tluui  wIH  an 
inductance  of  equal  luaf^nitude  with  a  stnl|^t  iiron  rurr.  The  InltiT 
determines  ■  luuallcr  value  of  1m.  The  general  nature  uf  -  lit  itiitc- 
tional  relation  between  1^  and  the  indiictiuu-c  1.  Ik  iik  folliiwR  :-- 
When  the  indiietancu'i  f,  in  i|iiile  uniall,  a  fi'W  iiiilli  lir-nrya,  say, 
and  ihf  ri  -ihtan  e  in  s^ric*  with  the  tube  \n  n>'l  very  lari;e>  «i  v  r  ^  ri 
BO  iii.iiia.  [Ill  n  I.,  villi  bi-  Aoinewhere  in  the  nci(;hKourl '  •  i  "f 
It  Hiiiperen.  Au  tiici  Hnlui  of  I.  ia  increaneil  the  \'alue  of  will 
decrease  very  rapidly  at  fir«l.  then  more  ilowly.  When  L  luw  a 
value  uf  1  beury.  then  I.  i»  about  O  A  of  an  amfurft.  An  increa«i' 
in  L  to  4  heni;jni  cuaee  hut  a  lUght  derreux-  in  I..  1b  fuel,  if  the 
rnnetibna)  relation  be  plotted,  the  enrvc  appeam  lo  become  aHymp 
totic  to  a  line  l,„  =  0'4  approximately.  The  "minimum  value"  of 
the  mim  nt  neemH  to  vary  somew  hat  with  the  diameter  of  the  tiiU', 
being  siimller  for  tuben  of  siimllrr  ihanieter.  The  increase  of 
external  resistance,  the  E.M.I-',  vi  -'ipplv  being  incrcaseil  lo  corre 
npnnd.  fff«<*.t  11  iic<-n.iiw  in  I„.  Iiiii  in  practice  Uua  ia  not  eo  aovd  a 
.III.  t!.>-:i  i'!  iiriMUirii,'      .1.  .111.1  r.sidt -iiamdjr,  It  enMUvMne  of 

i  „     IS  lii'.-li  r^ieuHi^  iitt^i%4tjiM'<iii  of       1  iviion. 

i  \','lla:/e  -  Hrrfnt  lifltt:  '"  -.     Hi  fi  .n   |iri«  ecdintf  to  the 

considerntioa  ol  the  ii|>ocitic  faclvra  which  detennmo  the  vooduc- 
llviljr  of  a  luaraiiiy  vii|MMtr  ceiiiuui,  emain  felstkMia  halmHHi  the 
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voltApp  ovfr  f>  Inhr  siiii  -he  current  pawing  ihrouKh  it  will  be  pre- 
•*<'i-<"'l  111'  n  il. . irl,K  iimsediately  following  npply  to  the  cnsc  of  .i 
tube  operating;  iii  air  lU  ordinary  room  K  iupcratnrr.  Tli<-  diin'mtux 
coiiiprrhcndin);  the  results  are  from  a  I'api-r  alreiuly  p>jl.Ii  h.  J  li'. 
l>r.  Hewitt.  I''ig.  A  »liuwk  iho  general  nature  of  tlie  ritlwtion 
iMtween  the  voltage  o\-er  a  Mb*  and  the  enrmnt  panxinK  thn>iii;h 
it.  The  form  and  poaitiou  oT  thif  WJfyc  laay  i>«<iilv  be  changed  b\ 
atterinj;  the  radmtiiii;  power  of  tlit>  tube,  and  thin  ii  iimri'  es|HH-iftlly 
tnie  of  tlie  riijht  lianil  limb  of  the  curve.  Tbit  fact  poiiila  towards 
the  conclusion  that  the  density  of  the  vapmlr  pi  lys  an  important 
sdlo  ill  determining  the  onductivity  of  a  VH|>our  column. 

Fig.  4  is  another  ilinxmiii  taken  from  I)r.  Hi-wiltV  earlier  I'lipL-r. 
Ths  currents  vmplovi  d  ami  tin-  diameter  of  the  tube  weiv  such  that 
the  ya^ur  deniuty  vv<ui  an  important  faciorm  deterinining  the  con- 
dvstniMr  gfthe  va|KNirooinmn.  The  points  livin;,'  the  curM- were 
ohIiiMi  le  toUowa:— The  tube  was  started  with  a  current  of 
a  aatpttw  and  the  voltage  over  the  tnbe  taken,  than  the  external 
romante  ma  miMidly  decreased,  eamriag  w  increase  of  tmrent ; 


the  voltage  did  not  iimiwdiati'ly  incn'ase,  but  aoon  began  to  do  so, 
and  the  current  simultaneously  decreitxed  nomcwhat.  In  n  few 
minute's  the  curunt  un.i  voltage  bei-aiiie  stationary;  tlirse  were 
noful,  Rti'l  ib>t<  nul  l,  ihc  s.^rrsnd  point  on  the  eurvi .  Tliii  other 
p.jirL'  ;  i\.  rr  iil.hiiiii  .1  ri  ilif  ^  1 1 1  j.  '.v  11  \ .  The  points  tlius  rvpreiH^iit 
»l<  july  slaU'.K.  I  lie  intei-csliiit;  tiling  in  connect  ion  with  this  experi- 
ment iatbefiMt'thM  coneidernble  time  is  rcquirml  to  reach  a  new 
•Heady  itate  after  the  citnrent  w  changed.  This  is  attributed  to  the 
shiggish  variatian  in  the  vapoar  deneity  following  the  iaeraaae  in 
temperature  due  to  the  inereaee  in  ennent. 

To  diseovi  r  pfriiiicnially  the  exact  r-.le  whioh  tin-  density  df 
the  vapour  j.)  .v-.  m  .Ictennining  the  e.mductivily  of  the  viipoiir  waa 
diftieiift.  IVrhaji-  iln  t  lityifiilt  thtri^  of  all  was  to  dixovcr 
wlial  vapour  der.-.in  .mm.  n,  i  i  ilx  ,  vii  \lii,»  h  large  curri-nt  of 
electrieit,^ .  Ownig  in  Inn;.'  t.  iu].inil  nr.  .!iHrr.  i:.-p«  between  pcijnt« 
along  the  axis  of  the  tt;'  .  lUni  )>l.:nl^  ii.'iit-  ih.'  -im.Uk,  :Ii. n  i^  pr..l.«bl\ 
a  vvrj'  coafiderablc  variation  in  the  vapour  deiisitv  over  a  cross- 
■actiM  at  tha  vaaaox  coluuia.  80  iar,  what  haa'bMndon«  is  to 
And  the  eAwt  or  varying  the  mean  denrit.v  in  a  tube  upon  the 
ehftromotixi'  int«ini»ily.  The  cxperiiiicnts  about  to  be  described 
show  how  this  waa  acn^uiiplishiil.  It  was  linally  derided  to  adopt  a 
method  of  experimentation  which  would  ensure  the  >,ip  .111  ;  .  in 
a  state  of  satiirntioii  at  every  point  in  the  tulx-  at  luiv  .1.  ~  i.  i  ■.cm- 
ni  ratiire  while  no  itirrciit  "  -is  t1  mine;  Tlii  11.  if  \h-  teiii|>eraHire 
.  i.t  n  <piindin){  to-  tl.>  >i;  !■  l.M'  kiLiMn.  th.  \  ;i|...-Mir  pi.-iwun!  and  the 
I apimr  density  iiiiiv  In-  •l«-<i need  with  tlie  ii  i  .  t  lul  l.  s  Now  .  if  a 
current  be  sent  through  the  tube,  and  the  .l;..  p  .11  p.  lU  nHiil  .n't  a 
known  length  of  vapour  column  be  taken  iiiimedmtely,  11  will  be 
that  corrrsp^>nding  to  a  mean  denaitjr  of  the  vapour  aiqual  to  the 
vapour  density  existing  in  the  tnbe Jual  belbra  it  was  «taned.  which 
is  deu-riiiined  as  descriltrd  above.  By  mncatitij  thi^  pnvtiliire  o\er 
a  range  of  teiii|>eratnr«iM,  the  efWt  of  variation  of  tin  vapour 
denaity  njmn  the  electromotive  ittteii«it%  ntnv  be  found.  In  the 
application  of  this  method  it  is  ivv^iiini  I  1 1  ti  1  ir.ation  of  the  mean 
vapour  density  follows  but  sL^m  U  lii-  ii.tr.:  In.  liou  of  the  current. 
That  this  is  the  Cii.^.  Inm  iili.  ik.ly       11  pt  ii.t.  .1  mit. 

The  tubes  employed  in  the  i^xperimenta  to  he  now  deiKriibvd  were 
all  about  60eni.  in  length.  Tna  diamalBia  of  thaae  tube*  varied 
from  1-2.VIU.  to  fiKMcm. 

In  making  an  experiment,  the  maal  ptocadiiM  waa  to  rail*  the 
tempeiwtnre  to  al>aut  ITOT.,  aad  to  keep  it  etatkNiary  ttiere  for 
atK)UI  10  minutes  before  starting  the  tube.  The  d<>sired  current 
WAS  started  in  the  tube  and  a  reading  on  the  volttiieter  tnken  ax 
«;o<>ti  ■tx  p.o«<iH.l.  ,  lift,  r  whiih  till  ."trriTl  ■K  iifi  tnnietl  off.  Then  ihr 
iriu]>i  r,d nr.  M  ii:  \i  tv  L:r  iiliinll\  li.-Mi  i.  ,!  itu.i  further  reailiiigs  taken 
111  llii-  I.  nnntmtures  1-  !•  !■  .1  11:1. 1  with  tiie  same  current,  The  time 
o.  I  III  ii-il  in  making  a  m  1  nl  .  \periineiits  upon  a  i-.  , .  :i  tube  with  a 
giu  ii  current  wa»  usually  about  mx  hours.  The  vapour  pressures 
correMnading  to  the  MflepaiwtiiraB  «elcet<i  i  u  ere  taken  frooi  a  curx'e 
plotted  fmn  the  eX{NttiiiBantBl  reanlta  given  by  Herts.  Tha  galva- 
nometer u>cd  in  conneetinn  vridtthatheimo  caiiple  had  nbad  habit 
of  changing  its  /vro  poeiUoin  In  tha  nddet  of  a  set  of  experimenta, 
iiiid  in  spile  of  the  care  used  to  overeume  this  trouble  it  is  prolialde 
that  some  slight  errors  erupt  in  from  this  cause.  The  tubes  uBe<l  in 
the  exp"rin»eiit*  varv  in  diameter  from  m  1.>  ."  (X  ni  ,  tin  cur- 
rents fVniii  H  I.,  .'i  iiiup.'ies,  andthe  pii-riMiii  » . -npl  vi  .l  «■  r.  \^llhiIl 
the  limits  of  il  lmm.  and  K  -imm.  of  mtii  urv.  »-.,ri.  >p-<ii.linf;  [o  the 
tempentturtKi  Sl'  tT.  and  nO  lC".  respectively. 

It  become  ev  ident  from  the  numerous  experiments  catrncd  out 
thai,  with  (he  exeeptioB  d  valaea  of  the  aleetrofiioiive  mtenailiy 
oirresponding  to  preKimm  leas  than  (mm.  of  merenry  .  the  retntloD 
between  electromotive  intensity  and  pressure  may  be  fairly  wall 
lupresented  by  two  intersecting  straight  lines.  The  pressure  conra- 
s|ionding  to  the  point  of  intersection  of  these  lines  depends  upon 
both  the  diameter  of  the  tiilx-  and  the  curreiit,  and  if  Air  bo  the 
pressure  comwpoidin"  to  the  point  of  inteii*ection,  then  approxi- 
mately <^  ^4  ^  I;  ^'l>.  numerically,  wherein  I  stands  for  the  current 
in  aiMffl?''-..  n'li!  H  f  ,r  th.  .liitm  N-r  of  the  tube  in  centimetrps.  .\i 

»  vi.luf  •  f  !•:.•  pn  I.  .i;te  al  i(  ...ii..,l  to  A-.l'u"  walls  of  t;u'  t.i!>e 

seem  to  ci-iim^  i  xtu  i  a  ri-sinccive  nctiiiu  upon  the  coDducliiig 
vaponr  cohmm  :  the  luminous  column  m^'ins  to  K-avo  the  walls  of 
the  tulle  abjut  this  point  and  to  grow-  lets  aud  lenit  iu  diameter  as  ihu 
preseore  liMreaaoa.  It  appears  then,  that  in  oonaidtring  tha  tution 
of  prearata,  or  latbarot  vapour  deosiiy,  in  aOectingdie  oondnetivCty 
of  the  vapoiir  eontaioed  in  thf.  tulw,  it  is  neceK^ary  to  coiiKiiU-r  two 
cnse^— vi)!.,eaae  I„  il>  which  the  wall*  of  the  tubi-  exert  n  restrictive 
action  upon  the  luminous  eoUmiii;  ca.s^-  II,,  in  which  the  luminoui) 
cohmin  is  practically  free  of  tlie  walls  of  the  tube.  It  wns  found 
that  the  reeolts  are  represnnted  with  cniislderabli-  accuracy  by  the 
euipiiiCai  fammla 

X.o(*+;Jj)  (r+  |a*J+  X\  +«, 

wherein  X  repiiseiit-s  the  elcitriniiol  ve  intfHsil\  in  \o\\s  pvt  Li  iili- 
metre,  I  the  current  in  aiupTrt--,  I)  th  -  di  niii  ier  uf  lli>'  tul*  lu 
centiiuttris  aid  A  the  M«|K)iir  p.e--mc  m  ii.i'Uuii-tn-s  of  imiviiry; 
and  whertut  '  ,     1  I'nd  1  uri  cun-stunl-i  wl  ic'i  s-uidaiily  jump  in 
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valiii'  whi  n  tlic  prr-tnro  Ay  i»  rt-iwhtil;  th«  Valncf  vf  tlw  .w...^-" 
u  hirti  lii.  iiuL  lUjui^l  in  value  when  thin  point  h  iwclwd  linixiMTt*;'!  ' 
in  th«  forwulit.    Tbu  umuerical  values  of  thflw  oonfltants  are 

Below  A«.  Above  ^. 

a    0-0.>«    0  150 

ti    0-775    0-39H 

e    Ill    0122 

a    0  loo    0  370 

Tb(i  »bovi<  fomiula  given  faiirl>  owuratc  rasuUit  excepting  in 
Ibe  tim  of  tkf  tub*  with  tlw  4iMU««r  l'96cm.  vd  emnit 
04  ampm.  la  ibi*  mm  th*  vahiM  given  by  the  fimrala  an  alioiit 

R  p<>r  cent  too  bigb.   Tbe  fomrala  doM  not  rtprasent  the  reralts  (or 
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b«low  O-thntii.  of  uMmujr.  At  about  Ihia  jmHRva^  lh« 
•Iwtraiiiolive  inlMiMly  umudm  ■  value  whieb  ranuuna  neairly 
ron&tant  im  tfa«  pretwure  ia  still  furtlicr  deereitMsl.  Thi-ro  in  one 
objection  to  tbe  malbod  empliiycd  in  the  preK«nl  iin  iktiRntion 
which  applit-K  particularly  to  muiill  tiilH-n,  in  timt  the  iiii-ihofl  pro- 
hihiiK  thf  iiH<  iif  v<  rv  lart;<-  ciirreii(i),  which  would  cause  mich  nipiil 
hf-ntini;  mt  ii)  proiutf  a  conii'V rJiWo  change  ill  tlio  vnpoiir  ■lvrii«il_v 
exiHtiiiy  in  thrr  tiiljf^  lufon  ti  ■  in  ■ .  ,^;irv  reiuliiigit  couhl  be  taken. 

In  oi'd^r  to  ixhibii  ihv  rcliuiuii  between  elwtrotuotive  ini«iuitv 
•mi  euncnt,  the  enrvc*  abowo  in  Fig.  ft  were  plottad  from  tlu 


liirniiilit.  Thir  (Mirviis  nhouii  all  leljite  to  a  pri-»niir>!  ol'  liiitn.  i«f  . 
iiKmii  v.  The  i-rfiTl  i)f  current  in  increafliiii;  i\iv  coiuluctli ity  of  n  I 
UiU)  M  clearly  idiowii,    li  appuar,  huwevtir.  iu>  cbuiii;b  tliiB 

•iiiMit  of  tbe  ciuTtni  mav  liu-Kcly  doe  to  ■  dmi^  in  Hm  dwtcyM- 
tkm  uf  the  wpour  denaii >  rmliiilly  from  tlw  Mis  of  tbe  tiil>o.  For. 

M  Ml  ilineMe  in  the  curn  nl  rnertii'*  in^n  hi'jttiiii;  ii(  th<t  vapuiiriii 
the  potb  of  tbe  carrem  and  it  conMrqiKMil  hi^lii-r  ti'iiipi  rnturi'.  the 
vnpoiir  (hiDMly  in  the  path  of  the  i  iirii  iil  h  i!1  ih.  c.-fiTe  fx.  .l*  tieii~<d, 
wiih  ibi-  ri-.tih  111  It  the  con<hutlMty  ol  the  lube  i-  tbi  k  In  int  i*  iMd. 
Tbe  curreott  m  it  wen.  UirowK  tbv  obetrucltiiK  uiaU«r  out  of  ita 
folh.  Tlii*  view  i«M«n«  to  b«  anpporied  b,v  t]u>  fact  tliM,  wlieu  tbe 


current  in  nnoU,  tbe  effect  i»  gnuU^i.  For,  in  thin  caB«,  there  is 
II I  t"  rtdalirriy  non-cnnilnctin)!  apace  near  the  walls  into  which  the 
ubutntctin;;  matt«r  may  ho  punheHl  without  bcin^  still  in  the  path  of 
the  current,  which  is  for  the  moat  part  in  the  noif;hbourh>>ud  of  thd 
esi.H  of  llu'  lulu',  where  the  heatin*;  is  (nrentest.  .\n  the  current  Rets 
larger  mi n-  -u  r.j  ru  of  the  available  crosn  Mction  of  the  \apuur 
column  b«coiii«K  eundiictini;.  with  lli«  reiiull  that  the  space  into 
which  the  »up»irfluou>i  iiinterinl  iiiiiy  l>e  thrunt  without  inlerferinu 
with  tbe  pawuigc  of  tbo  i;urr«ut  bccuiiio  lc«».  The  eUeet  oi  increastu); 
Ibo  vopour  denaity  io  to  OMHOtbe  gmtont  to  faMKM  inoio  coneto- 
tnted  b)  tbe  ndgbboDrbood  of  tbe  one  of  tbe  tdbe.  so  the  o8»et 
jiixt  dv6Crit>e<1  vhoiild  be  larger  at  hii;hi>r  densities.  .Xiiother  caOM 
op«'riite»  iiNo  to  nshi«t  the  action  of  the  ciun'iil  in  reducing  tin 
el<K>lroiii<>tivc  inlennity  namely,  the  increaw  in  i-nndiictiiiK  area 
w  hich  follows  an  incr<-ii><e  of  current. 

Tilt  I!<liili:in  l:<  t»rrii  Kl'i  l I'DUiitxri  IuI'hjiiI ij  iinil  l/iiimeter  t(f 
!/'«/■<«. — Thi.i  i-i  evIiihiK^l  in  Kig.  ft  for  four  dilfc  rent  currante,  the 
turves  all  corresponding  to  a  preisiire  of  I  mm.  of  memtry. 

If  the  general  empirical  formula  ^ven  above  ii  :iv  Iv.  u^miiiKsi  to 
hold  for  M  ry  largo  curreuta  and  duuiieters.  then  liie  leiul  vloctto* 

motive  intim^ity  which  wiU  oiaintain  a  curr<>iii  in  mereufy  viqieor 
l-i  aoi)i«!whn(  gri'tUer  tbanfi^l  of  o  volt  per  ceutiiuetre  when  tlw  etineot 
ia  ieiti  iet<  d,  «ii4  sotuowbot  grMtM*  thoo  0^91  ot  0  volt  per  MOti- 
metre  when  it  ia  tureMriotod.   It  ia  quoslionoble,  bowever,  if  tbo 

formula  be'  capuble  of  meh  wido  applieotion.  liiit  it  is  iiio^t  pro- 
bable that  a  current  of  electficitv  luoy  be  maintainixi  in  mercury 
vapour  under  an  electromotive  mteni^ity  of  lesK  .liiui  (>'r>  of  a  volt 
per  ci'tiliiiietrc. 

The  eii>eriiiicnl«  described  in  this  Taper  wer>'  pi-rfoniii-il  in  the 
laboratory  of  Dr.  i'eler  ('oo|)er  Ilcwitt,  under  In  -  u.i-|iii>  s,  and  at 
hu  inatigatiou.  I  w  i«b  to  ackitow  Ivtiue  lu.v  ubligaliona  to  Lir  UewiU 
for  Ua  cordiaJ  oiwoiingomeDt  tfamm^wut  the  pcograM  of  tbo  wodk 


BIPOBT  ON  HIQH.YOLTAGE  TR&HBHISSIOH  LIHBB. 

•V  a.  It.  MTOBKM,  H.  O.  attCKWHU.  AND  U.  R.  lUMORTH. 

The  oonuiiittto  of  tbe  New  Yoik  Btide  Street  R«ilw«jr  Aomnw- 
tinn,  appointed  to  invoitiMte  the  daocen  Ineident  to  bl^-voHage 
power  trauMQiaeioD  liaee,  novo  mbuiitted  the  foilowiiiff  report  to 

the  Association ;  - 

The  committee,  in  their  invetiligntioiiN,  have  iisyumcd  that  the 
prinripul  objectii  to  be  attained  were  th'  ib-tirniination  of  the  con- 
ditions under  which  bigb'Voltage  pow'  i  :>  it  -unisoion  linex  becunie 
dangeru<,i<  to  the  general  public,  and  ali>o  to  doteriuine,  if  pODxible, 
the  pruptiT  meiixurcK  to  be  taken  for  the  prevention  of  uucb 
dau^en*.  With  tiii»  cud  iu  vi«w,  and  by  the  courieiiy  of  Mr.  C. 
l.Aaaiia  AllMiifMMnl  nmnegWi  and  Mr.  w.  l.  Ilarvie,  BIcetrieal 
En^aer,  of  toe  Utiea  and  Motwwk  N'alb  y  Kailway  Co.,  of  Utiea, 
N.^  .,  a  short  trnnsmiAsion  line  wn<i  en'cted  and  arran^eiuonti  made 
!•>  coiiveiiieiilly  subject  the  conductors  to  the  worst  passible  ceo- 
ilitiuim  that  might  arise  iu  the  oporiition  of  any  high  vollage  line. 
Tliiit  c\pL-rimcittal  line  wa*  bnilt  on  the  railway  company'^  pro- 
perty adjiiccnl  to  their  I'nmkfoit  suhnlutioti,  which  is  siii>plied 
with  'iO.OQO-volt  three  phiixe  OO  cyclu  alteriiiiting-eurrent  power 
generated  at  tlic  Trenton  Tails  wiili  r-p^iwi  r  plant  of  the  I  tied 
lias  and  Klectrio  Co.  Toles  .Niu.  1.  :)  aiul  n  are  cedar,  poles  Noa.  2 
and  5  are  efaesinnt,  and  pole  No.  i  i^  of  iron,  being  a  stoudatd 
4in.,  5iu.,  din.  tubidar  type,  9811.  long.  Tfao  wooden  poim  are Mfta 
iu  length  oadMt  to  a  dBpthofTft.  Pelee  Noa.  9  and  4  ato  Mt  bk 
concn.t«  and  tbe  otbeit  Mt  ia  MMh  in  tbe  uaiial  way.  For  «oa- 
ve  iiienee  the  poles  are  nnuiberad,  beginning  with  the  one  edieeeDt  to 
the  sub  station. 

A  double  set  of  cro».!*  »rnis  arc  provided,  the  upper  one  carrying 
(our  conductors  and  the  bottom  one  two.  iirntnged  so  thit  the 
wires  on  each  nide  of  the  pole  form  itu  inxerird  tiiiuigle  appro\i- 
miitely  24in.  on  a  side.  Tln^  wires  mi  one  side  of  the  poU^  werti 
copper  and  those  on  the  opposite  side  ulimiiniuiii,  all  being  miiiinled 
on  l.ocKc  No.  I0<>,  choi-ulate  colourtJ,  iimiUuji^.  Te«ls  were  made, 
however,  only  on  the  atnuiiitinui caadiutorB.  Tbe  Opp<^-r  c:»si>'ann 
was  7ft.  Hin.  long,  and  the  lower  one  511.  Mn.  kug,  both  beimr 
iim.  by  4in.  I  ht-iu-  cr<»*  arDis  are  Mt  in  gains  and  fastened  on 
with  a  single  buli  pansing  thRmsh  the  pole  and  supported  by  a 
one-piece  i;alvani--,i'Ll  ir»u  brace  Mliii.'h  iii  I.ii».sercivi  d  to  the  pole, 
anil  U'lti  d  to  a  siiiiill  anirle  iron  iiliarb' d  to  llie  arm.  The  altove  i« 
till- siundurd  type  ol  eonstriH  tiiin  by  the  l  lica  and  ilohawk 

N  itlle\  KiiilvMiy  Co.  'l  ilt  cro-^b  arms  oil  the  iron  pole  were  hoM  In 
pli>ve  b,y  a  collar  and  b.dl*,  no  bnin    beiii;;  ii-i.  d. 

In  ixder  to  obtain  the  UAcesu'.ii'y  bit:li-Yollago  current  without 
rausi'ng  trovUo  lo  the  uiuin  tmii«mts»ioii  s.vhUiiii,  two  SliiOkw,  oil' 
iiisiilited.  self'OooliKg  tranafomor*  were  sapplied  and  connected 
so  lis  to  receive  enrreni  at  960  v^t«.  nuainn  it  to  tVLOOO  volta  for 
n>e  oil  till  eviHiiiiieiiiiil  liii.'.  Till'  iiiinsfoniivrH  itio  V  conneclad 
>u  as  Iu  tninsroriii  hum  tlirer  [>hA-<  to -hree'pliaHf,  i^vinx  ragokr 
WotkniK  conditions.  The  swiccliini;  of  the  eurvcut  waa  all 
in  the  low-vcdt«)re  side  of  the  tnineforiiiers.  in  which  there 


Digitized  by  Google 


TUB  fiLECTKlClA^,  OCTOBER  21,  1904. 


29 


al«0  connected  tlil«B  DbenMline  i>iirr«nl  smiix'K'iM  «upf>1if  1  t  v 
the  \Ve«tiiigbnuw  Electric  ami  ^Hr.  Co.  for  ii^ie  <lui::  tl  •' 
test*.  One  meter  wa»  cor.tierted  in  cnch  phuM.'.  The  voUnieteni 
UBe<l  were  of  the  Wegton  purtahic,  nlteruttting  cumiit  ^typp  «n>l 
n  WwntitiffVmnsj.  «tiUir  j?™""*'  il'<t«H  t<ir  r»tn1ti!>r  from  0  lo  S.lK*0 
\L>ll».  -i-l  I  if  '.x  111  I'll  lind  ^H•\^^  m'ti)^  U  »  ili£  i  .li-  li-  niu  of  ih**  \V«xl<Jn 
tiit^K'nt  hail  a  linulilii  stcule  fur  liithi-r  I  *i4i  or  iMHi  vitits  and  tho  iHiu-r 
one  ft  tloiible  iriUo  for  800  Ot  000  vului.    In  nnler  to  jkp|m'<\imAt(> 

IMla  ml  twsehiiifAdiocLidiM  to  {lawible  Wakajp)  through  the  pole 
or  lis  sarllwe,  an  idianiinlain  rable  «raa  wmppM  »ronnd  p<>lr< 
Ni>».  '2  und  H  nlHiut  fift.  fruni  lh>'  <;ix>iiiid.  ihri'O  turn*  beiiiit  Kiken 
Knoiiiil  ••lu'h  pule  mill  II  eoniirriiim  t  <  tlie  i-i  iitri'  oi  t)i<>  pnli'  b<'jii); 
niiulc  h\  ft  lat;,'!-  ■•pike  driven  nitc  the  pole  and  around  whicli  the 
cndu  oi  the  nlinniniiun  rahle  were  (it>l<  iitd.  The  difTeieiiei'  of 
potentiiil  bvlweru  thi«  almiiininni  hand  aioir  <l  th<'  pjle  and  the 
(•round  A  nl'l  lepreMnt  the  mn\iiuinu  shock  or  voltfts-r  obtainable 
l>j^  luiji' M-rsun  leauint;  a^tkuiti  (he  puk*  ur  <'utum)<  in  vuiiUU'l  with  it. 
With  toe  Um  in  noriHikl  ope  rati  tH{  condifiira,  either  wot  or  dr.> . 


DIAGRAMS  SHOWING  TEST  LINE 


it  wan  iinpo!v«il>le  to  (iod  nnv  diDerence  of  pr.t<  nlial  h«twe«n  Ihex- 
pomtii  on  deternuned  either  by  voltiin  ler  or  I'y  p< nonal  contaet 
•lor  nnild  im\  be  found  «hi  n  dillcrent  win  s  were  biid  on  eros^4 
(irnin  on  adjdeenl  poles  until  thi  y  wi  re  |ii  d  to  tbi-  iron  briiees. 
\Vith  one  eonductor  reniim-d  from  th<  iimibilor  jtiid  lviii|;  mi  top  of 
the  cnwu  arin,  an  well  an  bt  ni||;  loiio.  ./i  d  !■>  the  iron  brace,  no 
Wkit^  WM  ubloiuublu  with  the  pule  dxy  ;  with  the-  |M>1»  w«>l  after 
•  12  hours'  luwi  run,  iIm  Weitea  Tolliiielar  ibowed  a  diffiireBce  of 
potratU  of  W  vollt.   Tho  nhovb  ulrtum>d  by  iwrsonal  crmtMl 

eoll«*whllJ  in  exres-.  of  tbii  nliionn*  o^uii;:  to  ihe  bi^ihi  r  rf'wiblative 
of  thr  human  bii.ly  thiin  ibiil  of  tlie  \oltiiieler.  The  e)>>>:n|;  u{  the 
voltmeter  rirruit  between  the  itlniiiiinimi  IjuikI  H  ire  .md  llie  f;roniid 
wonid  niiiteri'illy  ri  dnii'  the  nhoi  k. 

In  ni  1.  r  to  iibtiiui  M  icre  eondition*  one  i>f  the  other  eon  lueiur* 
K  T-  M  I  ll  frniii  its  mjiiibitor  on  |)Qle  No.  l.ud  on  the  rr.K-.urni 
und  connwled  to  ihv  iron  bnu'e  exiii  lly  in  tlie  snine  iminner  as  on 

Sto  No.  3.    This  IVnUtgl'Mieot  ^vive  Jl   ilirb  run.    of  piilentlnl  of 
>00O  t-olle  between  the  two  «.■lo^^  anus  on  pole  No.  i  and  pole 
Ko.  9,  mhI  it  the  ihortcet  iMtli  olrtniimUa  ^at  (he  ntrveat  Mowing 


ihrt^u^h  the  entire  l«n;;th  of  the  polci  and  the  inti  rveninj;  f^roimd. 
I'nder  tlles<^  conditions,  with  both  pole*  Hoaked  after  a  1'2  hours' 
hard  ram,  the  ditTerenee  of  potential  between  thebajul  wire  on  Xo.S 
pole  and  the  cronnd  wati  '270  volts,  and  that  between  the  hand  wtro 
on  No.  3  pole  and  the  ^'round  was  I'O  volt*.  T'li  .  lif*!>rcni^  waa 
prohnblv  due  lo  llie  fn<;t  tlnit  the  one  showin;;  t!  Ii  lIu  l  differenco 
of  pot4-nliiil  wttM  wt  in  eonrri-te,  while  the  oihi  r  wiw  in  «i>t(i>rth. 

This!  nhown  that  the  restKtHm  f  the  eonrr<'te.  even  tboil^  wet,  l> 

consiib  rubly  hinber  than  that  of  wet  earth. 

.\s  the  worat  po«!>ibIe  condition*,  the  third  wire  of  this  line  «M 
reiucieod  from  ita  maulatur  and  laid  on  (he  rrost-ami  aappurted  hj 
the  Iran  {mk.  U  will  be  uoled  IhM  lhi«  unuiiteiueat  fwo  nil  tliMo 
pltMee  with  oimduelen  removed  flora  their  inenlMort  and  laid  en 

the  e[os.>  trnii'  of  three  eoiuwcutive  poke — the  two  wire*  on  iho 
W'ix>ileii  pob-s  lieiiiK,  in  aildition,  tied  lo  the  iron  braceii — one  of  the 
polcii  of  iron  and  tlie  tw  o  wooden  onen,  w  ater  hiiiiUed  after  a  heavy 
rain.  Uetueen  the  hand  wire  on  pole  No.  '2  ami  (he  KTound  tho 
voltmeter  mdicaud  'J'.9> .  bi.«  ivecn  the  band  wire  on  inde  No.  Jt  and 
the  ftroiiiid  the  vulliiii  i.i  ii  ii  ittwl  Him;  whiUi  betw<sn  the  iron 
pole  and  the  groiiii<l  tin o  uiut  iiu  ditTetulins  ol  p«>U-ltUlU— »ltOWiltl{ 

that  although  m(  in  eom  rete  ito  baao  pralMbly  ratanded  throiiiiti  to 
wet  varth.  makitiK  a  good  ^roiuid. 

The  Voltmeter  wb>  then  connaeted  in  dtrtiit  batwaen  the  bond 
w  ire  of  pole  Ko.  H  and  thai  on  polo  Ko.  8,  ehowinir  a  dIfllMMnea 

ot'  potential  of  MO  VOltti  whlrh.  by  raleiilalion  frvMii  riirrent  and 
voltmeter  rDsitteneO.tliewaamistanee  of  appniKimately  1,400  ohiiui 
b«lwe<>n  the**'  (wo  ji.)itili«.  During  a  later  lent  after  si-veral  days 
of  dry  weniiur,  the  poles  bavin);  been  wet  down  with  a  hoi44>,  the 
renisiaiiee  ef  pole  No.  '2  from  the  band  wire  to  the  Rronnd  wan 
determined  as  approximately  1 ,7KI  olinis,  a  sijitic  voltmeter  beiiiK 
nied.  Till*  ililt'ereiioe  in  re«ii«ti«nee  in  chie  to  (ho  ta<'t  that  in  the 
biter  te«l  (be  Ixnly  of  the  [xdr  eoiitaioed  leu  moisture  than  in  the 
lint  ivitt.  The  Utu-r  lest  hIm  M  t  iued  to  idlow  that  at  U'aKi  <■>  per 
cant,  ot  the  total  drop  in  polential  ocenrted  at  the  point  of  contact 
betwoen  the  braoe  or  laff  lertm  and  the  poh.  It  ahould  be  noted 
that,  as  stilted  pr>  viouslv ,  tin  shock  obtamable  by  a  human  being 
waiold  be  considerably  in  e\c*  s«  of  that  inihcaled  by  a  Weston  vt>lt- 
nu  U-r,  mid  would  l«>  corren|>oiuliii){ly  b  ss  (hi«n  that  iiuhoaled  by  a 
sialic  voltmeter.  ThealHive  results  were  obtained  bv  unini;  a  line 
vclrn^-e  itf  vNV.(»rH>,  but  tho  eHevl  of  iDerouiiix  or  dem'iulttK  the  line 
^  ii  ii;<  IS  I  il  l  III  1    modify  tha  roaidla  obtatnad  in  pranrtically  the 

siune  pioputlioii. 

The  most  interesting  cxperimciil  performed  wn*  for  the  purpose 
uf  determiuiiiK  Ihu  pus«iblu  daiiKM  tupcniuu«»tttudiu|;  on  (h(  i^roiiiid 
and  boldinK  a  hoae  thntwiiig  a  itreani  of  water  on  fithor  a  irolb^v 
wife  or  a  Ujth-VDitage  lianMiiiiiaioB  line.  For  the  purpoMi  o(  tbie 
dcilionstrntion  a  lire  ui^iine  nan  «ernred  from  the  vilU»;e  ol  Frank- 
fori,  and  pbieed  so  an  to  take  water  from  the  Krie  canal,  which  iii 
nilhin  about  lUWft.  of  the  fub  station.  .\  hne  of  :'>(iii  lnjse  with  a 
1  Jin.  ni<;/le  was  earrieil  to  tl  I  <  i  <  niiiinlal  lim  iln  n  /le  U'lnj; 
placed  at  an  angle  of  about  tKldeg.  and  throw  ing  the  "tix-ani  diriH-tly 
on  the  (WIO-voU  trolley  wire,  and  biter  on  the  ^tl.flOO  voll  Irain- 
iiiisKicn  wire*.  lu  iiettker  «'aM>  wa«  il  poi»tbW  Ut  ubtuiii  lliv 
»liaht«Mi  nhocli  even  while  atandinc  on  tho  mil  or  tho  wet  gmund 
ami  holdini;  the  brass  nozcle  In  oare  fannds.  The  length  of  tha 
Htreaiu  from  iio//Ie  to  trolley  wire  wao  about  !20fl.,  and  about  MMt> 
to  the  transmisbion  wires.  Il  wa«  alx-  found  that  il  w  irapOtttUo 
to  short  circuit  the  '2".<KlO-v oil  line  even  by  throwing  the  iilienui  so 
ax  lo  strike  two  <if  lh>^  wires,  which,  a-*  stated  pn^viously,  are  only 
'24iii.  apart  ;  nor  did  anv  rhange  in  the  aiiinieU  rs  in  eirenit  indicat<t 
that  any  eiirmit  paNmii  betwtH-n  tho  two  wirti)  over  the  stii-um  of 
water.  Tlib  sieries  ot  tehts  indicate  that  under  certain  possible  con- 
ditioiiit  of  high-volta^e  IraimmiiMion.  wooilen  poles  iiniy  l«come 
siilUciently  charged  to  render  (heui  dangerout.  Tlui»e  cutiditioiiit 
while  poasible  am.  Iiowever,  vxtiaoiely  itiipiobabie,  but  it  i«,  nevors 
ihelms,  advieaMe  itiM  proptir  lueaiM  be  de\-ts«d  for  aflbtdinK  •H'TCO* 
sary  prv>le<'tion  ;  and  we  therefor<<  ofTer  the  following  auggeatiiin:!  in 
relatitin  to  such  proti  i  tion. 

It  w:is  -shouti  that  when  the  bund  wire  which  wau  wriipped 
around  the  w<«oden  poles  was  grouinb  d  il  wii*  prjicliciilly  iin|K>s 
sible  to  obtain  ii  sluurk  iiy  stamliug  on  the  ground  and  louelii:  g  uny 
portii>ii  of  ;  '  I"  It  IkIow  the  IkiiiiiI  wire.  We  then-fore  sugu'i  si 
lliat  all  woisieii  i>o)e»  in  eV|H)s»>d  loiationn,  which  are  o.iriyiiin 
high  voltage  ti unsinission  liius.  be  supplied  with  a  iiuiul  band 
placed  tiKhU>'  around  the  pole  about  (iit.  from  the  ground  and 
periiiaiwatiy  and  dniaUjr  eonnected  to  tho  gmund.  Where  iron 
pi  licit  or  towara  nro  uacd.  If  thpy  are  luwfy  wt  in  oarlh  no  prn- 
lectivr  devire  irf  the  nl>ovi  churm  iii  la  rMlttin'd.  If  ihi  v  in. 
net  in  concrete  there  mmhl  be  a  sbglii  ehvck  tJumiicil  if  tlie 
coiurele  WHS  very  dry  iiiid  loverid  everv  |«irlioii  of  ibi  pcilv 
when-  pbiceil  in  tlie  gmond.  This  i-nndilioti  run  In'  ;i\i'iiliil  i<\ 
liaviiig  till  poll-  pi  iiji  rl  si  vei  111  iiielii  s  tln  ou-li  the  Csjiicivle  ml  > 
the  earth.  tialvnnis.  il  iron  pules  ortovvirs  s,  i  in  .ariii  without 
the  li«e  <.if  eon<-i^i|«'  are.  tin  tefore.  prelcriibli!  its  ri'gi»rd~i  soti  l>  limu 
iocidi  ntal  shock  over  any  otln  r  tvpe.  Tor  pnuiH-tton  from  ponsiblc 
diinger  due  lo  wires  carrying  a  higli  voltAgc  hri-sliing  in  nn-\  binn 
OH  the  gnMind  w«>  wiMild  aiisgesi  that  f>olc«  or  tow-ers  m  i  viniwd 
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\k-iih  thotonnUy  an'  n>nuanentl,v  groniided  iron 
I  tmnk  Bid«  of  each  pole  and  erMt* 


■Ueldt  Ot  bmckeu  wiridi  atend'im 

nnn  to  a  »tiflicient  dbtanc^  and  at  a  proper  height,  bo  that  a  break 
in  tlie  wire  wcmid  cause  tlie  ends  to  cotiio  iiiiinedintely  in  Arm  eontart 
witli  the  grounded  sliicHs  h\-  ilrnpping  upon  Iheni.  In  tbia  ciuse  no 
one  recei\<  i  n  si  \'  rr  sIhk  'k  fr.  in  llie  hrokcii  ocirts  which  might  he 
Ivins  on  tin'  ^touimI  nr  ml.  il  ■■vitliiii  reach,  a-s  tho  wiruB  would 
)i>'  itt  till-  "iihic  |i<  t<  nihil  ihr!  i  itttli  on  which  the  p«r«ori 
standi  I  ig.  A  grounded  network  Bii^pendcd  under  the  traOMlliiiHioii 
wtrex,  if  propeHjr  imtaBMl,  wonld  amroMipliah  tha  laiiie  iwalti. 
The  nagee&tioiw  mAolBtii  tlbvn  am  Am  tamiha  of  exprnmenta 
OondncCed  on  llireo  different  oceiwiono  under  widely  varvinf;  con- 
ditioos.  Tlio  ooinu)itt««  fe«l»  that  lhi»  ih  n  hiu'lily  itnportunt  sub- 
jtet,aaddMii>iid«  further  inveHtigation  b«fori>  tiiuU  rooouUMudatioiui 


EXPERIMENTS  ON  MERMST  LAMPS. 


Uerr  von  ( iaisben;  h:ui  communicated  to  the  ElfktrottthRi^  lu 
JMMai/l  of  October  13th  the  result*  of  aoine  life  ;in<l  cfficicncy 
tntfi  on  llO-volt  Nenist  lampi  obtaiiied  by  the  UambDi^g 
Iii»pectorat«  of  electric  lighting.  The  lunp*  vera  ta]t«n  from 
Dtock,  baing  cf  the  t,yne  Imorii  a»  the  pattetn,"  w'tb  a. 
■traigbt  filameDt  itratond  horiniiitally  belov  A*  ttl  cig'-^g 
katter  (illnrtnteil  in  lUMiekm,  VaL  U.,  p.  m).  No 
tnmUe  wh  experienced  vith  tbe  lerics  resutAnces,  which 
weru  ilosigued  for  IB  volta.  During  the  tesU,  the  lamps  were 
extinKuijhe«t  twice  every  24  honrs,  but  switched  on  a^ain 
aft«r  Laving  cooled  down.  They  were  e<|ui|ipr<l  "  itti  ^ludeg 
of  opal  glass  imd  the  photometric  mensuremciit«  v^urc  nKnic  in 

thu  of  till'  l;ilii|>-.     I(   in  iikcl)   tli  i;   tin'  v.iliU'S  n!it,iitic<l 

in  tlu:  direction  of  tho  axis  .ire  not  very  ilitferent  fnjm  those 
ixdntiiij;  to  itny  poini  withiii  »  eo«w  with  tti  angle  oi  tOdeg, 
at  Uto  apex. 

TaUt  of  BfuUU. 
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Maaicelyno.  I  8I1011KI  like  to  draw  youi  aiti  ution  to  a  patentof 
iniiR\  No.  1 1,140  »i  1899,  in  vhi«h  subotoiniialiy  th<>  a«ma 
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TnuDCAT  ColUnoa  at  HalifajE.  —A  serious  tramcar  collision 
occuned  at  Halifax  on  Friday  last  when  a  "one-man"  cur 
with  "  regcnciiitivo  "  control  got  boyood  its  driver's  control, 
rushed  down  a  «loep  gradient  and  dashed  into  a  aimilar  car 
just  commeocing  the  upward  journey.  The  front  of  each  car 
was  aaaalied  in  and  tho  runaway  finally  left  tbe  rails,  ovcr- 
tumiDg  A  waggon  of  the  Health  Department,  and  inflicting 
an  injury  ti^n  the  •IHvor  of  tbo  waggon.  There  were  two 
nuaengent  in  the  up-going  car,  one  of  whom  was  badly  cut. 
vtbe  driver  of  the  down-going  car  waa  slightly  injure'l,  but  the 
man  in  cluiqfo  «i  the  up  car  aaeapod  by  jumning  off  before 
the  c«4li«tDB.  _  At  the  point  where  tbe  ear  got  Uyond  eontml 
the  gndient  ia  1  in  13.  No  explanaUon  has  yat  been  ofTered 
aa  to  the  canee  of  the  aeeident,  but  we  are  informed  that  tlio 
eontniller  handl.;  wus  found  to  have  been  left  in  the  "ofT  ' 
gonljoo.  The  car  was  v<|uipped  with  both  slipjwr  and  wheel 


CORRBSPONDBNCB. 

Wll:i:i.i;ss  TELEOHAPIIV. 

TO  THK  KUlTOIt  OK  THK  KI-ECTKU  IAV. 

With  reference  to  your  odiioriiil  iiotn  in  your  i^uo  of 
r  14th  on  the  subject  of  a  "'  loop "  or  "  cloned  circuit " 
wiiv  or  antenna,  patentod  in  lOO:!  hv  -Mr.  .1.  XevU 

pa 
th. 

iirran^emcnt  has  Itecn  deaeribod  and  elaimed. — Vours,  •l-c, 
London,  K  C  .  Oct  S.  (J.  BiiowN. 

[The  i»atcnt  (No.  U,M!>  of  I'-'.'O  to  which  Mr.  Hrown 
refiTs  i:t_<.  i  ibc-t,  among  -iif.ci  tlim--,  \\r-  i.'iniili'yin.'iit  tif  two 
VCrUiJil  wins,  one  attrntii  (1  tocicli  side  of  tlio  fjiai  l»  gap  in  tho 
tr-iDsmifiti,'  ;i|i)  anitiis,  :ind  one  attached  to  each  end  of  the 
cohcier  in  tlir  v«M.«iving  apparatus.  The  sj>ecilication  pro- 
ceeds: 'Tin-  \L:rticul  wires  mayor  may  not  bo  closed  at  the 
top  or  joined  through  a  s.m.ill  ca|)acity,  and  a  rectiiuj;ular  or 
other  sha]>e  may  Ik:  given  to  the  wiicjf,  an  l  the  rectangle  may 
consist  of  more  than  one  turn  of  wire,  po  as  to  entloet^  an 
area."  Claim  5  ui  the  patent  is  aj!  follows  —'"In  wirckas 
telegraphy  the  combination  with  a  transmitting  or  receiving 
apparatits  of  two  wires  attached,  one  to  each  Me  of  the  sitarlc* 
g-i|)  or  coherer,  and  beat  so  aa  to  encloia  an  area." — £d.  £.] 


LBOAL  INTELUGENCE. 


k  Biakriet  Blectnc  Traction  Co.  T. : 
Corporation. 
AliHITUATION. 

{CoMctu.lt,!  ln,in  1:  rOil,  (  "I.  /.///.) 
The  proucedingj  were  included  on  Krlday  lust,  Oirt.  14. 
Mr.  H.  I4.0yD,  K.C.,  lo  bandini;  In  a  reviHcd  li«t  iibowin«  lh<'  wcnkly 
trallii!  reoeipu  ot  tbe  company  from  tli«  c«nitn«iiv«ni«nt  until  !j«pt  21, 
1<.I04,  poioied  oat  that  durinK  the  liut  nin«  iuontl»  of  1004  sfightljr 
less  ear  mllea  had  be«n  run  than  durin^f  tbe  corr<»>)iOQdiDg  nine  loonlbi 
of  IWIH,  a  few  mor«  pa«Mng«n»  bA<l  bren  carried,  and  tlie  lecoipte  *er« 
iili(tVit!y  le*;,  Thin  nwuU  had  been  achieved  during  one  of  the  bust 
BudnM  j  s  I'ipt  rii  1.1  1.1  t.  r  man;  Trnrii. 

Nr.  HALl  i>ljK  B»K>WSE.  K.C..  poiolod  oat  thnt  allhoufih  1904  had 
bcvn  t)i*  b«»t  iumtnw  for  man;  ;cars  from  tho  paint  of  view  of  weather, 
from  llie  mnnc;  lakinir  point  ot  view  this  bad  not  been  ao, 

^fr,  r.I.oYl"  r<  (i1i.  il  thnt  in  l'«  i;rr:i  mouth  »h«ir  takings  hail  br*n 
I'l  -',rni      i  xrv^s  uf  ihr  ]>rrvinu^  iiurnnirr. 

Mr  UALI't't  l<  IlllOWNK  then  ndiicessed  tbe  arbitratont  011  behalf  of 
tlie  oompanj  In  the  first  pbuMi  he  claimed  that  Mr.  Lloyd  had  altaoiplld 
lo  prejuaice  the  cane  in  the  minds  of  the  tribunal  by  h  i>,  final  remarks  as  to 
the  number  of  yoara'  purchase  which,  in  his  opmion,  the  sum  ulainied  by 
the  oom|>any  would  work  out  at.  But  there  wsh  really  nothins  In  it,  as  the 
nt-tirc!;  trr.  i  r.  rliri  not  r?!atf>  income  alone,  but  to  other  r»(?l'.?-  "fiT 
ihorv  v,»~  nn  incjmc.  Ooin^  back  to  the  earlier  pail 'if  Mr.  I.Ioyi  _ 
speech,  be  said  he  was  at  once  at  iisaa  with  him  a»  lo  the  fiKUrtii,  in 
the  pnnflt  and  kas  ataenat  <1  liw  talaiwe  ilww*  Cnr  IWI  nut  bsina 
BoUif  Agims.  Itr.  titojd  had  dspaited  from  the  bslanoe'shtei  w 
1901  in  maltinp  up  bin  e«tim»l"«.  di-^pite  the  fact  thst  i;  tial  been 
agreed  belwetu  tbe  |>ii(ii<fl  t:iui  tlmi  l;.ilan:r  sLcei  wa^  to  b  luken 
as  the  basis  in  arrivioK  at  a  valuation.  In  efteot,  the  Corpor^tUia 
eUimed  that  tbe  balao^^i-sheet  wan  not  a  iiaUd  ligure,  and  altbooah  BO 
charge  was  made  that  any  of  the  item*  were  untrue,  yet  tbe  tribunal  waa 
aiked  to  consider  the  rarclpt-t  side  as  solid  ami  the  expenses  side  aa 
ansotind.  It  was  one  of  the  ailvantoKcii  which  the  i;oin|>any  sceuiej  ia 
havUv;  the  ti.J.iii.  (•  >lii'i'l  of  T'tOl  taken  as  a  biisia,  bectin^i'  in  th.»t  year 
tht'  ^  Mx'iiiii  .V  \\rr<!  "uly  47  1  jHT  ;;cnt.  What  was  a  jhjIhI  iih'urt'  '  A  ('^'-^ . 
and  the  tahuice  abnit  i^howcd  faols.  I'Im  Corporatimi  bad  all  these 
tigam  tefoie  lha»»lMD  thaatten—rt  waa  aaalad.  awt  aaeaa  ' 
■   —  '  M  ka  art  I 


ralMd. 


aaida  for 


Than  it  tna  daimad  that  samatUnK  1 

depreciation.  He  did  not  know  why  that  t-liould  hv.  The  company 
had  30  Toan:  unexpired  of  its  term,  and  then  only  cnuld  the  uoHcr- 
takinu  bo  parcba»ed  us  a  going  concern.  Therefore  the  company 
considered  that  they  were  in  precisely  the  same  pOKition  finiku- 
eially  as  a  railway  company,  a  i;ati  company  or  a  wAtvr  company, 
lie  knew  of  no  such  compaqy  that  aHomd  depreelatioo.  The  oaly 
di-prM  atioii  that  was  allooed  Dj  a  gaa  ocnniNnij  waa  dtpraeiaUoD  mr 
works  upon  leasehold  land,  bcc^uso  a  time  niii-it  come  when  they  came 
to  an  ci>d.  But  the  I'oole  Company  rt :  l-  imm  t  j  :in  ■  n.l.  A^;iIll.  the 
Cotiwratioii  knew  thai  no  deprecaatiou  had  been  allowed  out  uf  income 
diiriae  1801.  and  yal  tha;  pet  tliair  laal  to  the  aipaeaiaMt.  The  alhNa- 
tio<D  <^  tbe  proflts  after  tbey  had  been  earned  was  a  matter  solely  for  ih* 
directors,  ami  did  tiot  alfcL-l  tbe  prutit  and  losa  account  nt  oil  The 
£1.01)0  which  Mr.  Ltuyd  hmi  triil  t:>  introduce  wa^  not  in  tbe  halancc- 
shee*  at  all.  but  «nt«  meteli  part  of  iti>>  distribution  ol  ttte  ptolila. 
OnahiB  to  lite  avidcnca,  be  ngmad  it  aa  euricma  lliat  ia  Ma  ipawh  Ur, 
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Lloyd  hail  not  once  n  icrre  l  lo  lii  .  ii>vi^  wiIm.  .5<  -  imt  (romc'ross-exaniina-  1 
lion  il  wu  quite  cl»«t  tluU  aJ  ihfir  ('tiiiiat«ii  hiui  Ixen  made  np  irre-  I 
maUva  of  tli«  f  tiutcnce  o(  the  a^Tvement  to  take  the  balaocc  clici  t  of 
1901m  th«  baoiR  of  the  valuation,    Mr  ^Yatler,  (or  ioi^tancc.  ha«l  ukin 
li(POr<'H  frnm         fir  i-iMiit-!  .  f  Iviil  nr.ii  I'.mTI,  whil'l  Mr.  Bskur  anil  Mi 
Hiiniili  .M  liai]  U  't  t.il,i>n  ;i  -in,-'i<  fi  ji  n  (roi  i  ill'-  I'.iOl  ha.unc*'  hIitcI.  All 
tfai-i  proved  thai  the  Cuijiuiatton  (ril  themselves  in  a  bole  and  that  the 
MBMiijr  hud  got  the  |tull,  altliooch  ha  wonld  not  go  to  Im  ■■  to  that 
<ba  aommtiMi.  knowing  thia.  hM  antorad  into  u  unAur  tgMancnt. 
Ftactleallj  a|wakiDR,  however,  the  injuDction  which  ih*  companj obtained 
la  I'jOl  affecte<l  the  whole  of  the  Corporation  tnmway  syiiteni.  And  now, 
after  enterioi;  into  an  ai;rrement  to  purclm-r  th<-  Chri^d  hnroh  rights  in>l 
the  Poole  extension,  the  Corporation  thai  thoy  \.iir  «,ir;-.i  ih;in 

worthlvM  to  Ihem.  He  contended  thai  '.b«  arbitrators  had  ii"  rit^tii  t:i  ;o 
into  the  balance-nhect  exoepl  to  find  the  multipliar  to  ha  a|>pl)«<(  lu  »iS€tr 
WlninK  the  (air  market  value  of  the  Poole  niHiartaUBgaa  ft  goinK  concern. 

The  UMr  iirH  I  mat  jm  10  i]idiiiato»mt  h»m  time  or  oiber,  bow 
yon  thiiik  <  iir  ^iiindt  am  to  aooM  toSMiwtaaiaK  m  to  the  nnmbai  at 
jrcan  to  adopt 

Mr.  WJfyuH  awnrjw  HMtet    diw^  tiMiRhiHi  Awtd 

IM  wHhU  ban  Hm  point  or  TlnrvMlier  the  ptaflt  at  a.m  ahown 

In  the  balance  Bhe«l  of  I'.iOl  was  ulnolutely  well  secured.  This  would  be 
delermined  by  the  tenure,  and  no  matter  what  number  of  yeara  there 
were  t''  run.  I'tc  tigui"  n(  i"',!';?'.'  iimtt  xiihff'i  Iri.  Thi-;  ti>w  hi' 
ifjui  ihi  .-L<!ii  li  ;  f  K<l\  iif  llM)'.'  I  luini.'  iho  n^Tt'iinjeitt.  To  lii-v  iiiind 
the  ease  WOK  rAiujU^  thv  soune  as  it  the  tjitiiiiLaL  iiad  Liccn  givvii  Uie  It^ure 
Ot  £5,<ii3  and  then  a^ked  to  tt>  tha  faux  market  value  aitdcr  the  condittom 
Obtatning.  .Suppo^int;,  (or  lha  moment,  that  the  Corp4>ration'B  view 
of  the  ca«e  tli  .t  If  yi»ani  were  sufflcieat.  that  woi:!!  nrly  •:.n<-  tin- 
fair  market  '.alu.'  ,1  lh>'  o  ting  undertaking  I.. it  tlie  .^^iKincnt 
expreBHljr  Mated  that  the  arbitrators  sbonld  taka  intoaacouni  the  unKpei? 
tivc  ineraaaa  of  ynflta,  barite  liia  athirilBhto mtA pitvitaM oi  UMaoin 
pany,  a«  wall  M  any  ather  dremnrtanoM  likaljr  to  Im  orbaMAt  to  th< 
compauiy  during  ili  unexpired  term.  That  was  the  bargain.  It  might  have 
been  a  bad  barf,iiin  for  the  Corporation.  No  doubt  it  waa  :  but  it  was  what 
they  hid  put  thrir  ae*l  to.  and  it  was  not  the  eaae  they  had  put  before 
the  arbitrators.  Therefore,  he  asked  thul  the  arbilratoni  would  address 
tbemnelves  to  this  aspect  ol  the  case,  and  not  to  the  confidermtion  of 
wbalber  or  no  the  company  secured  any  advnataga  andar  tiM  a|rcement. 

Hr.  LI.OYn  said  he  had  just  wen  the  tmBle  iwaipla  ol  tba  company 
down  to  Oct  13,  and  thr  '  tVi<>u>  \  that  there  wiu  an  increase  of  only 
£2.  Ills.  7d  over  the  corr- '^)^?r«1ini'  period  of  last  year,  and  that  in  order 
to  earn  thia  extra  ituu  3^,000  additional  pasaeii^n  had  been  carried. 

Vba  dcdaNO  wii  marad. 


WyUa  k  Iiockhead  v.  Wilklna  it  Bros. 

At  Limpool  County  Court  laKt  week  plainlilTs  sou(;ht  to  renorer  frOCD 
defendants  (a  firm  of  decorator*:)  t'l.  l<Hi.  tor  I  be  use  of  o  rtain  electric 
AttinKS  and  decoratiims  at  a  ba^toar  held  at  (iUsgow  in  Uotobrr.  \'^KS. 
For  jiltiintilT-.  l!  nii.,'  -lated  that  they  had  bi»:':i  i  iili  J-tMl  a;th  thi-  (■\-<-«.ric 
ligiii  )i,i.iulUiion  lit  the  Fine  Art  lti--iiijli.  i.>'.»-.'  ».  (..:r  it  M-iies  u! 
bazaars,  lletendanta  had  a  coDtmct  (or  the  iDatallation  for  a  three  dajs' 
hHUUTk  to  ba  bald  on  dttaa  iMvuwIng  the  plaiatifl*'  lerita.  Witn  a 
vtatr  to  nvtng  time  and  eipenaa,  n  arrangement  waa  come  to  by  vhioh, 
apeord'njj  t.-*  plainlifT."'  cntenttoD,  t!>-(en'^Mit<  liir.-il  ih?  eiillr*  inatallatioo 
(ui  II  ^  .inl  to  i^'  ftl-raiige.i  \Vlit:i  siti  iic.-i.tiiit  wan  ^xa\  in  i-M  the  use  of 
fittings,  deteodaoki  aii««eil  llmta  tani  o<  itts  piitil  was  to  cover  the  whole. 

For  the  de(ence,  Mr.  LUilU  said  it  was  not  until  January  that  defen 
daots  knew  tliat  any  further  amoiml  was  einimed.  l>efendaula  had  sent 
tiieir  ckotriciani  and  all  the  nt«vs!<ary  dicurations  aiul  Dtttngs  to  Ulasgow, 
uid  only  on  the  repeated  rcqnesln  nl  plaintiffs'  rcpre«ciilative-i  had  tJiey 
allowF'l  tlietr  Att:ng<i  to  renuiiti  and  be  uxid  (or  an  a«{re9il  sum  of  20i., 
wlii^  '■-  ha.t  t'»:.*  i  (>:ii-.l 

His  HUNO<;k  held  UiHt  the  balaitM  ol  «vid«o««  waa  in  lavoar  of  defen 
AuitKi  ond  bo  gftva  ibam  judgiiMat,  with  ooMt. 

P.O.  TalophoM  WlreL 

At  Ilrantford  Ctvuoty  Court,  on  Friday.  Judjje  Shaitt.  K.C.  (asaibi 
trator  under  *ec.  .1  of  the  Pootal  Telennph  Act,  IK'M),  gave  his  award 
in  tlic  dispute  betKorn  tlie  I'mitmasti  r-Oeitcral  and  Brentford  District 
Couni  il  on  the  lUestion  of  ovrrliDiul  or  undorBround  .hic-.  Tlif  l  ost 
nian<  r  (irrn  r;*;  intended  to  construct  telephone  lioi  h  a!  ':!!.-  l-;aliiin  snJ 
nanwell  road",  Ttrentfonl,  but  the  Ivcal  auihotity  refu.'ied  to  sanction 
OfariMld  arin.  II  vtaaontendctl  (or  the  Pwtmitstar-Oeaatkl  Ibit  havas 
toimd  to  make  tha  terviL-tt  na  vln-ap  a«  pouible  In  ordar  that  the  1o«<mi 

(ws  (,'onld  be  rharved  to  i\w  |nibltc,  and  1i«  tfaeretoro  pfopo«ed  oTerhend 
wires,  as  the  nMtde  were  rural  in  charaet<T  and  Uttia  poftDlalcd.  0\  erhead 
wiri*»  would  cert  CT1   li.  7il  .  nirl  an  ar.<lcnrrou»d  >%<lem  £*>!.  5s.  6J 

For  the  rc~|iuii<lLij'  .  it  wav  i;i>;rd  that  lha  district  was  thorounhly 
nerved  ^  the  Nutjucu,!  Xfirphonc  Co.  and  Hint  no  «xtfn»i<in  was  ni'eded. 

Hia  HoDoor  said  he  hadviaitadtharaadaalMiB  wblab  thes<'  limtH  were 
prapoaad  to  be  lun,  and  he  «M  «atlsfl«d  UutI,  owioc  to  their  mirrownes*, 
thevwnre  nnflt  tu  hii'.c  poles  set  up  in  them.  He  did  not  think  tlie  extra 
eijKirvi  ,f  [iiittitv  tl:e  wires  undcrgronnd  sulliclent  excuse  to  ontweigh 
tliat  view,  and  he  therefore  (oimd  (or  the  Council.  Ue  waa  not  8ali»l>fd 
that  thamna  any  |irr>4ing  need  (or  tho>^'  new  wires,  Iral  in  any  cvrnt 
they  toMlhalaM  nndcrKronnd.  Costs  were  given  agninEt  thePosUnaiitt'r- 

Oamral. 


Tramway  Ownaia  LiabilitiML 

Messrs.  Wild  iV  Kobbins.  market  (.wdeners.  sued  the  London  1  nilr-  l 
Tramwajrs  (UUl),  Ltd..  at  WextniiDsur  (I.oud.mi  County  Court  last  work 
<<ur  onwywiiatlaia  iar  danafles  to  a  ran.  The  evidence  went  to  abow  thai 
ttw  vmna  bei«(  hnnM    » traction  eaeine.aad  tuddaaly  tonad an  to 


the  "off.side  tracli  tr  imtx  lund  another  heavily-Uden  van '-  'i  Into  I  t  the 
molonnan  to  avoid  a  coiliiuon.  PUintiAa'  angiiM  driver  admitted  that 
ha  had  hud  amnivl  aalliiions  with  saia  lad  that  IbaoMttidMr  aanaidaiA- 
tion  waa  lha  aeeoad  on  the  day  in  ^luaUoa. 

Tti-Ipf  WOODVAI  Ij  (ound  (or  defendants  with  eosts,  as  be  considered 
(hat.  il  hi  :ic.  I'i'i'd  the  contention  of  plaintHTx'  counsel,  t])at  the  trsmcar 
driver  should  have  stojnied  n boo  b«  ta*  th«  laadiag  van ,  (or  (car  somvthiug 
mi^ht  come  out  bmn  bamnd.itwitnld  bahll|olimato«ork  tramways  at  all. 

Id  another  case  against  the  same  oorapany,  the  Rev.  M  *ni  ^C.on  ^auA 
(or  damages  to  a  motorcar  I'lsintiit  si  .-ui  driving  tltr  cxr  ui  tin  tmi''  of 
the  accident,  and  followed  a  van  on  to  the  "ofl-aida"  to  avoid  aDtationary 
Tshicht  whea  an  alaatrie  oar  a|iymaahad.  11»  TSS  fM  alMr.  hat  pbtiatiH, 
being  UDable  to  tarn  In  tima,  stopped. 

>?i>veTal  witTienwf!  fsid  (Hj-  motor  ear  pulled  on  to  lh<t  line  t  At  late  (or 
th''  tranica/  iliiv.'r  lii  av^rt  the  acjident. 

In  this  ease  also  the  Judge  found  (or  defendant*,  on  tha  gnrand  at 
|ilahiliir«  wiaat  of  nr«. 

NfttloBtl  TUdglioao  Oo.  t.  Palmor. 

At  Haverfordwest  County  Court  cm  Wedneaday  ;ti  Igment  was  entsred 
for  plaintiffii  in  thl*  action  (or  breach  of  agrr'-rni  nt  Tb«  (acts  were 
given  In  our  Unie  of  Aug.  SR.  Il  appeared  that  nveral  HaTcrfordwest 
subscribers  to  the  Hatlonal  Coinnany'n  system  allrffed  breach  o(  agree- 
ment by  the  company,  and  declined  to  my  (oar  years'  rent  at  t'n  per  annum. 
The  agreement  ttipulateil  tlutt  delvndanti  would  ba  i;iven  (rse  use  o(  the 
telephone  in  all  towns  tluit  might  be  connected  up  in  the  Fembrokeshin- 
tAchiusfr  area,  which  embraced  Milfnrd.  N>yt:in3.  I'erahtokc  l>ock  and 
ri'!iibnik.c  1 1  niui  alleged  by  the  s.ih.iTiU  r?  th»t  the  ..nmpany's  agents 
if'jjK'.ii-uuil  that  all  those  pliM!**  woold  be  joined  up,  but  as  a  matter  ut 
1  1  1  neither  town  waa  eooMaltd.  The  alaiai  agalaat  tha  piiaint  delan- 
Unt.s  wa<  beard  an  a  taat  4MM.  and  HMnwM  a  eoantetolaJin  tor  daraacai 
waLi..<'d  liv  m!?!TTfrrr?4pnlati'rm 

\  vt-nlK  t  on  liif  v'laini  wan  ii|;iM'.i  t':i.  Ii.it  the  j'.iry  fotiiui  tlit^n  was 
a  ootlateral  agreement  on  the  part  of  the  company'*  agent  by  which 
defendants  had  bi-en  indoafd  to  antar  into  the  contract,  and  Ib^y,  Omco. 
(ore.  found  a  vwdit't  (or  lha  anbaerilwra  on  the  eounterekim. 

His  Honour  held  that  the  agreement  entered  into  and  aiRnad  by  tha 
defendant*  was  ex|>lieit  and  could  not  be  upset  by  anything  tha  aBintanid 
eonlmy  to  in  toma.  Vardlat  ma  accmdlngly  antand  far  tha  eoapa^y 
on  lha  atain  and  aodtttoMUm,  with  aoato 

—  ■  ■ 

MaNiaPAl,  FOREIGN  ft  QENBBAL  NOTBS. 

AVrOlimiBNTS  VACANT  AND  FILLED. 

Wolvcrhnmptiiii  I '.>,'1iiii  l:  c^'ii.tiiitti-t'  n  quire  a  eonvasitiin;  .mil-i- 
necr,  r<iiiipvl<>iit  to  prepare  i>p('<'iuciiiti..ii>i  and  eaUmatea  forliglu  and 
motor  powar  liiatallatlooa.  Particulars  iTom.  tha  hwiMgh  alwtrwal 
nuKtiiear  (Ifr.  C.  £.  C.  Sbawflrid).  Appliealiom  to  tha  town  ahnk 
(Mr.  Bsnlb  Bwitt)  by  mm.  Oct.  81.  tko  alio  advartiaaiiMiat. 

Aa  lailatoiit  atoetriioal  oniriBeer  ia  raqmind  ly  Brilh  Dlatitol 
OcMmeO.  flalaty  <1M  acr  aanmni.  Andtcatfanit  ti>  lha  devk  (Ur, 
Chaa.  H.  Ay).  Cmitwa  (fOaaa,  Baday.iaoa,  Erith,  hy  lOamOct.  24. 

Fnrnuorth  Diairirt  Conneil  require  a  «hi«f  aariatani  anginocr. 
Salarv  i'l'iO.   Applieation*  hy  Oct.  HI. 

Applications  are  invited  (or  the  poxitioii  of  leotnn'r  and  <lenioi>- 
6tri«tor  in  cloctncal  enjpnecring  at  the  school  of  engineering,  elcc- 
Irii-iry  ant)  •fcliiiical  science,  t'niiti  ilnii  v  rullri^f,  rnivcrmty  of  New 
/'i  iilitiiil.  >:il.iry  X^tOO  per  iitimiiji.  m  uIi  ^.iilooii  pnxHai;ii  to  N<'W  /.in- 
liiii'l  l  irii  iil'in  of  <|imlitic<itiuiis  ttoU  (onus  of  applivntioii  fnnii 
rill'  A;.i  III  I  n  111  ml  for  Now  Zriiland,  IH.  Victoria  stroa't.  Lotiilun, 
iS.W.,  ;ii  nil  1:1  ii]i|ilu*tion»  hy  Oct.  '2'J.    S>>e  nUo  adwrtineiwiit 

A  Ici  '.Ml  .  r  111  i  l.  clricily  and  phyaici  is  rt!i|uire(i  in  .liinuat ;.  ut  ilo' 
Municipal  1  ifhiiiciil  School, Uinningbatu.  C'oumeucui^ aalxr^' X 1 M. 
I'artieuWs  fn^ii  the  aaeralai;y,  Ifr.  Oao.  Uallor.  AppUeationa  b|y 
Nov.  1«.  Mivtrtiaamanl. 

A  draujihtainan  um  d  to  tmnafongMT  dtaijpi  and  caladatlana  it 
rcf|uired,    See  adventsctuviil. 

.\>i  fnginix-r «  diauRhtainaa,  aconatoiiKHl  to  high-tensiaa  iwitoh* 
bonr>l  <U:«i|{ii,  il  wantad  In  London.   Htiu  advertisumeui. 

An  engine  driver  is  r(tr|uir«'d  for  a  Haling  and  tmetioa  station  in 
the  Midlands.    Hee  lulvcrtiM-incnt. 


AaaJ^matad  Boclaty  of  Boiioaeta.^Thc  pro]i(>;iil  .iltomtion 

of  the  ml.  i    1  ihis  Society  hii»  been  iipprovnl ; 

All  the  04  amendments  have  been  carried.  The  (.etoral  effect  of 
the  cbangc-i  is  to  ueaken  the  power  of  the  IC\ccutive  Council,  which 
now  must  give  n  detailed  statement  of  iu  reason (or  disnpproviiig  of 
Ubtriot  eommittee  resolutions.  A  majority  o(  thrve  votes  to  tw«>  «A\ 
be  neeeaaary  belore  a  (;eneral  strike  may  be  entered  [on,  bnl  n  bare 
majority  will  be  siiQicient  to  rcjnct  or  accept  a  wtllement.  A  now 
Lia  iae  in  one  o(  the  rules  atipuUli^  lhat  the  Cinmcil  ni.Ay  enl^r  into 
conference  with  the  Eniployisrs'  Federation  exec  utive  wiih  a  view  tu  an 
amieaUe  aattlMaaBt  of  any  diaaoto  that  may  «f  im  la  any  distiid  «<  >ha 
society ;  bat  am  no  aceoant  shall  Ifaay  toka  any  caa«  (roat  the  dlsfJ"  tn 
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iMdb  the  dii|>ut«  o«oarrtd  lo  llw  Omtnl  CoBletMwe  nolcas  roi|ue<it«d  lo 
do  so  bv  (be  local  Pixtriel  coiiimitu>«,  kn<1  tli»n  only  Alter  til  local  offoriH 
have  failed.  The  Executive  Council,  or  nn;  (nn;  a<-tlaR  on  their  behalf, 
shall  not  be  allowisl  to  eninptct«  an  aKrvenicnt  with  any  employer  or 
emplojen  conccrtunK  wage",  picucwork  pri«e4,  or  iiysteni  o(  workiiiK 
unless  the  terms  of  aMrccniont  arc  lirst  i4ubmil(«il  lo  the  distriat  or  din- 
(riota  af!r«ied.  In  allcatc<  nrdis«4cri)cm«nlbrt<rctn  the  diittiictor  digtricts 
•fleeted  and  tho  Exceativo  Council  tb«  whole  ca^c  ahall  be  tiubmitted  to 
and  d«c>d«d  br  tiM  vote  ol  lit*  wlMb  aoairty,  to  wWcb  boih  ^ides  of  th« 

VtliM  niiT  M  fOt  I7  MMll  MHMfMd. 

Alfllith-— Ur.  H.  T.  Bairi*  \m  beea  upgiulad  conniltiog  elec 
trieal  MkgbiMr  to  npart  upon  alwlric  litbtuif . 

Anitnlasia*  Pnfettnea.— TIuk  Common ir««llh  Oov«ninient 
hM  dMided.  in  eonnaetion  with  lh«  teud«ir»  tnvit«d  by  the  De(jut,v 
Postmuatar-Genentl  of  MoHmoixw  lot  tbe  snppl.v  oi  Klegmjdiic  sad 
toWphonic  nutteriali  to  ullow  on  aoow  of  tbe  item^  a  praforaniM  of 
IS  per  Bent,  in  iiTOai  nt  theCooiniaBireelth  goode.  ana  10  per  cant, 
id  mftm  of  duMw  ot  Briitieh  pradaetkm  or  nwmdhetaTe. 

BUICOr. — All  ii)r|niry  was  lioKi  laet  Week  into  tlio  npplicittiori  of 
tbe  Council  to  b.:>rrow  I'i.rMH)  for  elertric  lighting  oxton*ioii-i  viz., 
i'1,000  for  wrvicc  r*b)os.  ii.OOO  for  mttfrs  and  i:iVM  for  new 
UaitiTy  pljtti'H. 

The  borouch  electrical  c nginp' r  Mr  I'tie'  Wtiitr  -npp*=i  i>  tc^'hniial 
details. 

The  IsrtntiuB  (Mr.  M.  K.  Noithi  said  he  would  i.avu  lu  lU  jUire  noro 
ehK^oly  into  the  item  of  £.300  for  new  baUaty  platen. 

Mr  WiriTc  sKid  that  when  tbe  bettsriae  bad  be«n  working  for  a 
year  he  diecovcrt'l  I'lnr  the  battery  platea  weiv  "  buckling,"  and  it  was 
absolutely  necc  saiv  they  ahould  be  leneatd,  Thort>  had  bt'cn  two 
renewaJa  ol  (tlaten,  the  first  cosliag  £l>il.  iOi.  tid.  and  tbe  Eeoond 
£176.  til.  M.  IlMfebMl  not  been  a  nttbitinaniie  elaoae  tn  the  or  ^  nal 
roitriel,  the  eoaniittN  baviag  been  edited  that  it  vniiM  be  dtsapei'  to 
mahitain  the  b^ariaa  Ifaaniaelna.  In  f ntuw  tbcgr  fni)MiBed  t j  laaiat  on 

Bedford.  An  aiMppawd  inquiry  waa  bold  am  Frid^  into  tli<- 
apnliruiiiiii  of  till  CoutidIf«iraattetloii  10  baviow £89,990  forelaclri<' 
lighting  extenaioiM. 

BsmNtMif  (AiBdnk).— tfl^On  R  0.7.  bunpi  iun-e  baea  ai>p1l«d 
Ibr  up  lo  Oct.  18  in  private  paraaae  {Hit  in  nmniiar).  or,  ineltiding 
inUie  lighting,  84,4«ew 

Bmktll.— An  inqniry  wan  held  here  iael  wtmk  into  the  apfriioi' 
tion  of  tlie  Coinidl  to  norronr  I^AOO  for  alaetric  lighting  oxlemion*. 

Waihail  StOMAn-d.  Tli(>  Coimcil  have  naolved  to  «pply  lora 
prorirional  electric  lighting  order. 

Bradford.— TI10  imnnnl  rcp.>rt  of  tb<<  Trainwiiyn  dapaitmant  was 

luUiplisl  by  Ibf  TiniimnvK  committee  011  Mi>nila>  . 

Home  minor  extensions  were  made  duilnK  the  imui  year,  and  il  is  cm- 
sidn<>d  that  ncaily  eveiy  part  ol  the  <!ity  i.t  well  served  with  Iraniu'uyi. 
The  rlrctrioal  e<i'iifi'io'i;'  of  ;n  '.\  ..  ^-ti.r.n^  .li'.li  iliii-tl  laliuui  Irn  cm- 
miitpe  Btate,  br.  n  i  v.-,jii[.  J  m'.li  -  lai-luL' L, u v  i,  :;iiU  .    '1  Ij-  roiiU- 

length  o(  traunraya  worked  by  the  Coqioration  ha!i  increa:i«ii  Ituiu  1.1  to 
83  mlka» wbiah  hailnilia  gner  10  mile*  ooltlde  the  becoagfa  lioumUry 
Tbe  IrraiHiarB  earned  Ibe  total  popelatloa  eerved  (about  a'H.MtO)  VH 
time*  during  the  year.  The  ear  inileaK«  IncniaWNl  by  .Wa.XHi  miles  ami 
(he  receipts  liy  £20,aS3  On  April  ;t()  licnt  the  dcjurliiienl  took  over  the 
Shipley  tramwayA,  by  .irraii,;«riii';'it  witfi  8!i:i-l<-v  C  iun  il  .ind  il,,,  ?>I  rl 
Yoikdhire Tramwayi  Cc  On  li,  ,,  i;ithr'ncw  i-.'ljn  {r n  1  .ir-.i.  r  .lu.i'r 
to  (lie  janetioo  ol  Utley-road  witii  linrkcRtuJ  road  wa«  oiwiicd,  and  ^>iiu« 
imiictnraiaaMta  bnibam  made  in  the  city  termini  Tbe  new  our  ehni  at 
Baltatie  bad  been  opaned.  On  land  ac'iuirad  at  Uowlinit  it  wa«  proiKDu^a 
to  erect  a  perroai>^nt  way  d^pot,  ear  slicd  ftmi  itppnrn'.tr-  fnr  •i-rcscninK 
the  material  Uvm  ;n:-ap  (or  oso  as  ''  ^^J\<.    i>n  ili.  triw;t  and  lor 

puriwrn  coiuiecled  wlUi  tin!  pcrraaavnt  way  department.  I'hcrc  vntv 
nteart  lallj  eqaimd,  the  whole  ol  which' hod  hew  in  service  ion 
eara  bad  been  filiea  with  covered  topi  ami  scent  to  have  t>««n  appn'i^iated 
by  ihar  tritrcllinK  public.  Whilnl  the  car  topo  ocitainly  inorttasttd  the 
cxjicnditurc,  it  wa«  ''op«d  thut  the  incrvai>f  in  rarcnue  would  more  thiin 
rntmlf'TVat'tn^r  tlint     T^t^'  mmmitt^p,  nftrr  mr(«iT?rr\ble  exijcricncp  wiih 

tl         ;   u.ir.  wh-  i  l':,  liiiii  t'l  luiriit  -trc:   lyr.  ,   a»d  liopcd  in  thut 

way  lu  t'tfect  conKiderablt'  8a^  ing  in  car  maintenance  and  repairs.  Ho 
l««e  Ihas  JIWbM*.  or  1-484  par  ear-mile,  waa  ^pant  dwiag  tbe  Umiiiaial 
pear  eadlng  Uaieh  te  laptdn,  lanawale,  cleaning  and  iospacticm  of  nlling 

h'ock. 

(  orreHpuiidt  iice  ha*  pnHwd  Ulwi-i-ti  ihi-  Itoard  of  Tnidf  and  tlx' 
Tramways  roiiiiiutt«<>  a*  to  ihf  ri-^'iilatioti  of  thu  Bimrtl  innistiiii; 
upoij  n  '•  huadwav  "  of  B  l  U  ir  [■■.  i  iM-twcvn  the  Ibxir  of  the  lop  di-fk 
Ot  tii«  traojc&r  end  the  arch  of  the  ruiluuy  bri<l;;u  ut  Kccl>-nliill. 

There  ia  Ultle  mam  than  an  bub  lent  thaa  tUn  tpitcf .  but  by  uumg  the 
earf  taken  ever  from  the  Mid  YorVshiir  Tramways  C  j..  and  certain 
i.'tl[cr.i  that  the  Tramway  oommlitrc  are  running,  tbe  leqaind  apicc 
would  be  obtained,  and  the  oominitk'c  «ui{g«Bt  to  tlie  Board  thai  they 
•.h  ':  ''1  nn  n-Jtii'  Vint  'Ii  v-.i;  can  on  the  Grecnpales  5i-;lion 

\\ .  Il  .11. nil  tn  -I  i:iiliin5  in  traroCAi".  the  committoe  divido  l  U>  adhorc 
u  u»t  u  |i{ckiuu«  rcNulution  that  10  penonu  ahould  be  allowed  to  eijuid 
in3id<^  a  <^ar,  the  toul  nambar  not  lo  eaaaed  tbe  nomber  whieb  the  cars 
are  certilb^d  to  carry  ionde  and  out. 

Bradford  Kdiiratioii  l  oniiiiilt)  ''  profvist-  to  add  ft  textile  depart- 
ment to  tlit^ir  tci'liiiii'itl  ,illt-){)-  Ht  an  cstituated  coit  of  £45,000l> 
iiUectric  driving  will  be  odofited  ibroughouu 


Bcmttard.— Fonr  cmnpanie*  hwa  awvad  notieea  npon  the  Dia- 

tric'i  Council  of  intention  to  for  proNisional  ordori!,  and 

not;oliiilioiis  haw  Imtii  opnned  With  tWO  Oi  ihcin.  On  tho  ri'Com- 
intiiilatinn  of  thi^  (iouoial  I'lirpuxM  couimiitcT.  it  hit*  now  lim-n 
rcnolvtil  "mIkU  ilio  time  liai  not  vi  t  arrivid  for  the  liirlitiiii;  of  the 
to-.vr.  \iv  ,  I  c'r:  ■  and  the  Coun  nl  arc  advised  to  withhold  their 
ct  11..  ht  t  I    I  i  -,      11   (or  itt  loidt  12  months, 

Buenoa  Ayres. — Hithorlo  thi-  nmMir  has  ctaiinc'd  the  ri^bl  to  li'vv 
20  cents  per  linriil  iiu-trc  every  tiJiie  the  traiiiwav  rails  nrcchan^'«a, 
iiK  a  char>;c  for  tli*'  giving;  of  the  leveb.  Tbe  C'ouitcil  iiavv  now 
dfi'idi'd  thut  once  the  IcmI  has  been  Riven,  thO  nib  OKU  bo  cbaagad 
H'lllioul  furtlii-r  p.\vm€'nt  of  tin.'  t.i\, 

Burdem  The  Council  have  hciii  lulviKt'd  that  authority  to 
•upply  u-Iuclricily  in  bulk  to  Tuiu«tiiU  Cgiiiicil  caiiuot  he  obtained  by 
proviaioiml  order,  and  a  deymtaiioa  haa  been  appointed  to  meet  npre- 
aanlativea  ot  Tunitall  Council  lo  diieam  the  quaatbin  of  pmuoting 
nUUiaPadiainent. 

QknlMtaiy.— An  unoppoMd  Inqniiy  waa  held  here  laat  we<  k  into 
Ibe  applieation  ot  tlie  Citjr  CcwocU  to  bonnow  £10,000  for  adiliuonal 
iniwlUnery  for  the  electricity  worhs. 

Oarliale.  — Sanction  ban  bi  cnobtauuil  to  a  further  loan  of  L',~>.l)Oti 
for  i-vtoiMoiiH  of  the  elt'clric  licbtini^  iiiaina.  The  Coum'il  li.ivi' 
secured  the  contract  for  the  supply  of  el  ■  'nc  oiirr<'nl  to  tin'  Nnrlli 
liritish  Kaihvay  Canal  Uoods  Vard. 

Cbeltaoham.— On  the  Kith  in^t,  Mr,  J.nn<'><  Swintninie  (»h»  wiib 
nounnatt'd  by  the  pn'«idt  r«t  of  tlio  Instilntion  nf  Ci^il  l';n;;i!ifcr!', 
Ht  tlio  ri'iint'»t  of  Clicldiiilini!!  Town  C.mni'il.  t  1  iiuoiili'^ato  the 
wiirKiii(»ul  lilt' elcclric  al  unii  1 1  iki  u  ■  1  ,  1  lepm  l  m  lo  its  iimiiii..'<  - 
inuul)  aUcudud  at  ihi*  Tuwa  Hall  tor  ihy  piirpUM.'  at  U>  ,uiUi;  rcpri'- 
sentaliona  ooneeraiiig  tha  imdwtabing  from  aitHiayairs. 

Mr.  Vt.  AMMtu.  appeared  tor  tbe  Balepayan'  iaaodation,  and  in  a 
lengthy  i<pi^'i!«li,  altiMiiplrd  ti^  xubatantiate  tile  truth  of  cilticl'^in;  «nl 
ullcftation.^  of  luiMinaiiagenienl  ma^li^  by  liini-Mtlf  at  a  recunt  town',^  nrvl- 
iiiK  Hix  criliviiini  wict  Icielled  aKainrl  tlie  Klectrieity  cammidc?  Mn>l<'r 
Aid.  N'onnan'K  chainiiannhip.  He  cmlended  that  thi?  committ*  -  had 
nover  gra>^|i«d  the  buii>n««H  itide  of  the  quextion,  but  bad  led  mdli'ra 
tniunly  in  the  hando  n(  .\ld.  Norman  and  tbe  engineer  (Mr,  Iiamilt;>ii 
Kilgour),  He  ptooocdnl  tn  mention  ini>(anci-s  in  which  amoanta  varyiikg 
from  O^r)  t'  V  I'tr-fi  h  i  t  )ri  >  n  expendol  in  making.'  exteneiana  of  maiot  to 
private  il  l:  :c  ;  th'  aiinsi.,1  r.  1  lpi.<:  from  whidi  lor  tbe  Blipply  etedalgy 
fall  sboit  of  the  capital  charjje  on  llw  •'xtongitnw. 

Mr.  KiuNva  bete  pel  ale  (I  cut  duu  in  sereral  ewe  tbe  amaant  mnt- 
tiened  waa  mere  than  that  aetanlJy  spent,  and  that  the  ectenitan,  onoe 

made,  had  been  available  for  other  cuMtomcr*-. 

Mr.  SwiMiuuM!  observed  that  the  locality  of  the  rxt«'nj<ioni  had  to  be 
taken  int>  account  before  the  Cnonciloald  be  convictt  d  <  f  l>ad  ja'l(,'ment 

Mr.  A-NBFi.i,  an-'ued  that  in  more  than  50  per  ct'iit.  of  the  extensions  out- 
side the  compnlsory  atci  loss  had  been  infurred,  and  he  blamed  th» 
Corporation  for  n'M  fafegnarling  the  interest  i  of  ratepayer!!  in  tho«; 
instances  by  in^iaiiiig  on  gu.irunt-'c-  or  contribulioas  from  customer* 
toward.s  capital  outlay.  He  cont  -n  !'*!  'hut  O-irp  irniiou  had  Hup. 
plied  current  to  p  ivato  consum  1  a.  i  ;  1  ii  i  -.i  11  t  i  ili  !  lij^lit  railway 
company  at  uareiuutierativ<'  pfj,  '  lie  also  rete[ri.'<i  tu  di"  absence  o( 
dq^reelatlonandmaebinei .  nrit.  |  1  ,tion  accoants.  the  ncgb'i.'t  to  ask  foe 
o|>8n  teadera  lor  plant  and  1).'  1 :  v  of  allowing  the  yearly  deficits  on  tbe 
undertaking  to  accamulate  instead  of  wiping  them  out  year  by  year  as  the 
provisional  order  required. 

<'o"incill  w  I.i.v  Wo;.ii  stated  lo  ri-f<>f<'n'>i»  t.i  this  latter  point  that  il 
..11-;  ;m[i'i  -ible,  wllliuut  fresh  le({i«lali  ii  '  ■  i.i  ike  the  ratep»yer»  pay  tbe 
ilT.iJvj  .il  aieumulated  delielencj,  imd  um%  it  would  be  hard  on  (he 
pri!«t,'n(  ratepayer!!  if  ibey  were  coinjN'Uetl  to  hear  a  burden  which  ouftht 
to  have  fallen  on  their  predeee^vsum. 

Other  proniinene  m?i*]i:iy<>r!t  tuldrvss„-d  the  inspector,  who,  in  aloeiwgtha 
inijuiry,  remarked  tl>;it  h  tn:.  he  had  heard  only  one  aldaeftliamtMar; 
till'  other  side  wouM  pniitciis  iheir  caKc  in  due  course. 

OhUTCtl  tlfhting.— Kl.-ctrie  liKhtiiiK  at  St.  VnnV*  i  .^t  il  1;  '-d 
Church.  IVrtli, was  inaugufun-d  on  Sninliiy  l>n*.  .V local  rlrimM'"*'*- 
Mcl.cis^h.  Morrison  A  t  o.;  curricl  out  tin-  wiriin;  and  tittiuK  work. 

Cjlta«e  Lighting.  Twi  nly  ivi>iitional  cuttiit^i's  at  Tootinj;  will 
bi?  handed  over  1in  tin-  c  inlriU'-Lirs  u<  tin.-  l..inil m  t  nuntv  Council  in 
LI  few  day*.  Kaeti  rnoin  in  these  house:*  is  lii;liteil  elcctricuUy  at  Id. 
(in  tile  'ilnti  per  liirlit  for  iii>  'Ut  si\  lioiirs. 

C.'oydon  TSe  Coiim  il  luve  iiuthons.'d  :i|inli<-;ition  being  lUiwie 
f  i.  lid  till'  ti  iinAAV  -ystr-iii  to  Houtb  Norwood  hill. 

DiriiQilon.  -The  clmf>;e  lot  eleLlnc  cinrMit  for  private  lighuug 
has  been  radwiad  feou  ad.  to  4|it.  per  voU  for  tha  ftnt  IjOOO  unite, 
to  4]d.  for  the  next  3,000  and  to  4d.  for  ovwnjam  unite  perannum. 

liiwbiy.— Meesrs.  J.  O.  White  It  Co.  infann  tis  thut  tho  <ineatiOB 
l>elw<^<M)  the  I>erby  CoinporetionandtheitiBelvM  ol  delay  in axatnifioin 
of  u  o  I  tU  tnia  been  amicaUy  aettled.  It  ia  undcntood  that  the  work 
aeti.ally  Carried  owl  waa  btigclyin  escci«Bof  the  contract  reqnhn* 
in<  iits,  and  involved  numcroiM  cliangiw  in  the  e|ieeittoatiotis. 

DevoBpoitb— Tite  CorporntiMi  lisva  decided  te  apply  for  an  addi- 
tianiil  loan  of  Iflf^  tor  eslelndona  Of  tlt«  electric  li;:htinK  under* 
takiug. 

]}«Var.  The  Umul  Pistricl  r.>inH-inm\eonnsei)te.l  to tlieappliea» 
tiOO  of  llie  Curporalion  tor:'  pruvisioreil  eleetrie  li^'iiliiij;  o  rdar  to 

tbg  nirol  p«ri»bua  round  l>ovcr,  including  ht.  Margiu«te. 
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Dahlia.— An  inqnix'j  mw  baU  on  TMad«y  into  lb*  amplioMkio  of 
the  Corporation  for  pennirawa  ta  borrow  JtitfiW  for  tmir  •leetric 

Ui;)itin(;  sriiciiie. 

For  the  Cor{>oritti  Mi  o  Bkikx,  K.C.  uud  the  Deoeuily  torllK  i  kh^ 
■uroae  (roni  ttic  iLlMoluteJy  cmcz|iecte<l  tacceat  of  tho  «l«'tHc  liahling 
KCluMiic.  When  the  oriKiiwI  ««ilniatai  were  pnparmi  they  wcro  mwli-  on 
KoerUln  anUei|Mae4  deiiiand,  but  thej  now  wanted  addittonal  niMbionry. 
Ae  ,  a»  the  demuid  htul  ciMWillJ  MmU  moit  soJigniiM  bayii.  Tb*  Cur- 
uintlon  were  Ixmnd  ui  m^plj'^lMttla  eumnt  to  everTOMwbodMUiailMl 
It  111  Oir  r1>4;tru-  liKhtioK  tn«  atwler  a  pMi»ltj^  o(  £3. 

Ml  1-1  Ai.ij»N.  >«cr«t«r;  of  th«  Lt4(htinK  oommittcf  k'a*'  i  .luneM 
to  the  progniiw  lowW  bj  titi  alMUie  li|^>twi«|  ia  ihc  du-  On  March  Kl . 
l«us.  lb*!*  Win  <tt«MMWMn,  bat  ag»  t«  Oek  U,  IWt.  Uw  Bumb*r  ot 
new  ■«cr««BMto*Blmd  tola  noabiMH  AW.  Tm  al  Ihaia  «««  eat  ufl 
and  3  i  nrr<!  rxttnaioiw  o(  aiiMlM  iaMalbitlaiia.  Th*  talal  nombcr  ol 
««|u.viiirni  M  v.p.  luDfa  «•»  bat  Hmm  ««n  MMbuapa  alUI  *«nti- 
ini;  contMiction. 

The  citj  rlcctric«l  <  ru':n('.  r  (Mr.  Mum  Ki  i>t'i  ):)  tlatad  tbat  it  *»• 
ne««»«<rjt7  provide*  nddil^ciDiil  pi  nut  inurdci  to  iu«etth«iaer*aMd  demand 
tat  akctric  lighting. 

lo  «roiu  oiamination  bj  Mr.  Cimiiiitit'  ■  hi-  cr.  -«Dt>l  op|>MinK  rftle- 
p»yer»V  Mr,  I'.ii.liCr.  biauii  thnl  fjr  ihc  ]<ii»i  1"-'  iii^nlh*  it  was  arramfeil 
llLi!  Mr.  1!  il>n  llaiunvui  l  ^;;nnlil  liiiw  :i  r.uj/v  of  l.OOO  guinoaa  (or 
auw^iviaing  tb«  workj,  bat  he  did  not  know  whether  he  ha<l  had  il.  Ho 
aaunuttad  Ibaaaakal  jtaiaaliaB,  IthiJInf  allowmae  to  Mr  Kamniond, 

waijca,  ooal,  oO.  Ac.  al  9-jMd.  nir  nolt  With  thi>  amaaot  neeiM  (or 
lepaviiiK  lonn»  the  cort  ppr  unit  wnold  bp  H  lVM  The  revalue  denvi-  l 
(mm  the  (MiMic  lif^htinghv  ontimali-d  at  t  tld.  iwrunit. 

The  Imii-K(-ti>*  (Mr.  C'rovon)  -  Vn>i  only  Kelting  4d..  in  that  ca^foa 
•re  l«<in^  ! 

Mr.  CiuMiit  K.* :  Taking  inlcr^'  l  iu>i  ninkinf;  fund  at  A  Id  and  Ih.-  r  xt 
al|>odactionat  2'&Md..if  jrouar«nllin<(at  under  4d.,;du  niuat  bt'loeinx  ' 
Tnal  io.  the  average  ^rio«  for  public  ait  well  m  private  lighting,  The 
aTrraiti;  prirfi  for  y  ib.:.:  li,:hliiUT  »in^  £72  per  arc  lamp.    'Thrr.-  were 
I'll',  an-  rn.nt^'  !i,  l.:irit'  ■-^.'i.,  "(  -  I'-nr*,  on  a  hi^'.';'l      i.*  -han 

public  lighliog.     'itn<  private  liuhllng  i-»nie  Ut  i;l&,.'»ll.     The  c  k«t 

•t  fritnta  liiitinK  wax  4  4d.  and  of  paMie  li|btbi|[  lOM.  par  vnn 
tt  woeU  ba  naevKurT  to  >p*nil  e^.nOO  en  lb«  oM  bghilng  atan  ts 

make  the  supply  ihi-re  proper  jinr)  i  ffirieot  liitder  Ihe  new  •y«tem.  He 
eitliiiiated  that  in  lH  nionthti  thr.rr  Mnald  be  an  liiereaacd  demand  of 
50  per  cent.,  and  Ihe  eiwt  per  unit  would  be  reduced  m  Ihe  oulpiU  grew. 

Mr.  J.  Ii^«i.s,  J.I'.,  ohntrnian  v(  the  Lighting  oomniittee.  aaid  a  Cor- 
puritiion,  iiiitike  a  eoiapany,  wan  iiayinK  back  ila  oapital.  and  in  the  earlier 
years  that  wan  a  heavy  drain  un  ibe  iitKlerlaking.  Tbeloaaon  tho  undcr- 
Ukin^'  sii  far  wan  tllO.iNUi  or  I'U.IKM)  a  y<'ar.  TbeolFars  made  by  Mr. 
Hammond  t<i  tiilf  i  vi  r  t1j>  un  li  ii.ili.)i:;^;  (or  a  crrtaia  pcritxl  would  e >me 
op  for  cansiilf T^iiKin  U  Iin  Um  n<'\i  :jii  'HinKo(  the  Cuuncil. 

la  tiniio  examination,  with  n  view  of  «tio«ui«  that  Uie  priseDl  loan 
naold  wawM bt  Inaiaawla  ta  awat  hwaia aawilajwiaBti,  Mi.  laww  uti  i 
tba  mattar  had  torn  Mly  diiouMd  by  tba  aomnliMa.  KatwithsundinK 
a  losa  u(  l'i-.>,(Wi  nn  ih<-  undrriakiiiu:,  he  Iwlierad  ii«aal4atanlBnUy  p^. 
The  UjUI  cipilal  cipi-nditiirr  wax  i;.t47.r>l)0,  and  tha  groKH  pnifit  was 

i. 'l.'i.ir/;,  <'<|uul  to  4  J  per  cent,  on  thnl  capital. 

The  Is^tn  i.>u  xaiJ  it  s^iui  trur  the  rat<t|>ayeni  had  In  mtel  Cl7,'*iT  a 
year  moif  ihui  thi'v  ktad  li>  iih'<  t  l>e(i<r('  Ihr  ttiurlinK  u(  the  eleclrie  lighting, 
■o  that  they  were  |iayiiiK  5d.  in  the  1,  but  tlu:y  had  (or  thai  a  sriy  much 
better  lighted  city 

Mr.  It.  I  :s  sii  i  t'liit  S  I  wt  and  Ibe  .id  in  the  £  wuuld  U:  Ihr  most  the 
eiliien.^  st  iul  l  L>  ^hU.  iI  iij.on  v  .  pay.  He  llioU|{hl  llie  pruvinon  (or 
d«pn!eiatlon  >iuite  tunicirnt,  and  iiiMirr  .:amlul  iiiaiMigettieul  that  SJ  in 
tba  t  aanM  ba  ladnaad  ha  Mt  Mtt«f  i«d. 

IBr.  B.  KMiruta,  •Icctriaal  nnKineer,       ba  ba4  b««a  Mpadntandeiii 

of  tbe  woikiai  thv  ['igimn  Houav  klatinn.  They  v\»re  wi  ll  dt;sl^-ii<'d  and 
economically  worked  Their  wiui  no  dllticultr  in  riinniof;  the  cundtnuefH 
leKulaily,  except  oocaaionall.v  ut  low  tid««,  and.  mci'  tlie  ulteiatiooa,  that 
would  only  occur  ooo-  in  *ii  monthr 

Mt.  liuBsai  Uauuum*  oi>n»idiT«d  ilierv  wiui  Kreat  mbaM^kvniiion  in 
■ling  that  it  lataifad  t^JOOO  to  oomplete  tlu  Mihi.-nia.  Ha  4M  mention 
that  if  Uiatbar  I,0(Mllkw.  tlipply  waa  nxinircd  tln'y  wouU  have  to  4|>eiia 
another  £40,000  in  Ki-nemlinx  plant,  but  as  far  a<  tlu'  orl).-inHl  scheme 
wan  concerned,  he  did  not  tliints  it  iikIiI  that  il  uhonld  tie  adtlid  U>  lu 
part  of  the  original  Aulu  nii!  by  Ihe  et|H'nditut«'  of  money  on  mainn  beyutid 
those  which  tlie  original  »clieni«  .luntemplatcd.  Kvery  yard  of  J'n>(. 
Kenoedy't  mainn  uriKinally  laid  down  wiui  u^d  by  him,  lie  wa>  ivid  he 
bad  to  utilise  the  pre^^nl  distnbuliiiK  site  in  !■  Itfl  Mrvct,  and  he  i|uit<i 
conouried  with  t'jat.  Then  li<i  wot  askod  to  in»k«  lui  e--limRU'  U<t  si  ry 
laiu'tlv  t  JpiidiDk;  the  publir  arc  lii;hliM>r,  and  the  result  wiis  lhau.  in  ci.ii- 
Miltai.u  i  ■•■  Ah  ili>'  cliy  aur\i'y<>r  (Mr  llarty,  ho  dr-  >v  up  a  li»t  nf  hirei  l»  (or 
that  purpose.  Ui»  furtbvr  tiek  wai  to  duviw  a  dy  teoi  of  distnbut  i  iig 
■ainaooHidatha  old  «>«•.  Th«  onljr  prapotal  wtai.h  wia  nob  aarri''  ! 
ont  was  tta«  laulng  o(  tba  valtem  in  the  oU  If  it  «vr.- 

decided  by  the  Coipuraliim  so  raise  the  voUa/a,  Ihev  cvm  "  I  do  *■> ;  llicic 
wa*  not  thf  flli-lii«?»t  iliUiiniiy,  ,\Jr.  Hammond  then  di.  It  with  the 
defects  in  the  orii-iiial  plant.  truni  lime  lo  time  he  'lad  men- 
tioned ihfHe  thiii^d,  but  ho  had  no  power  until  he  mali^  th  formal 
tests,  and  then,  lie  wa)  b*nind  to  aav.  that  in  some  ics|.ii.is  Die 
plant  wan  (aully.  Tb«  daj  had  not  yet  arriTesI  (or  an  othcml  le^t 
o(  Che  new  pUut.  He  ««s  plcneed  with  the  way  the  fatgineii  were 
n,jil^iii^.,  but  when  In-  Ir^lci  ihem  he  wi.uld  r<'j»tt  llifiu  i(  itiey  w.rc 

ii.  jl  <it.>^i4.  toiy.  Mr.  ItuiMIe  had  inclu  li-d  in  tlie  i-  jst  hn  witnei-  5) 
1,000  guineas  bK  aapmiMoa,  which  vijts  not  to  \n-  paid  lo  him  every  year, 
ThaopMBtionaf  tba  MWaadertidiiKK  Imd  .  .mvim  td  him«(  ihe  iound 
■a»  of  hia  ctttwla  la  hia  original  report  ul  U>u  |iu.<.3ikiilily  of  i^fiwratmg 
■Dddalivaria(«lactrMli)rb»tbeai4Kta4d.p«riuiik  They  bad  agreea  that 


the  (.^^neralmM  co^*.  f'  '  11.'  year  ending  March  9!  lf><'''  ,v  n".)  ii.  1  "iSM. 
unit-    Tlilit  n.'t  iin  Kijumiutic  figure.    Il  m  11-  v.  1 1  h  rftrrrnrf  I:  '.hi- 

originai  plant  and  well  within  ita  capacity.  So  long  as  he  wa*  niiuulting 
engineer  to  tba  OoiponittaB  be  was  booad  10  ftght  tba  ai^'a  battle.  H« 
had  taid  ifaat  ba  wwM  ba  wiUini  lo  laka  owr  tba  aobaaa.  Wall,  he  did 
not  want  to  Inttclita  «Mb  fba  alq^a  aantwi  al  It*  alaaKWlar  oadartaldBc. 
bat  i(  the  city  waa  aftaU  at  It  ba  wa«M  labatha  laaponalbiUty  oa  bbon 
abouldera. 

The  inquir.^  >..i  n  ij.Mirned. 

Dnnbtana   Scotland)    Tln»  -^t'  Mnipnnv  h«v«  declined  tho 

Town  I  unMi'il'.^  r  i>(  T'ii.^N)  f.:r  tin  ^m-  \m  11  k-.  i.iid  the  Council 
are  no>.v  .■.in-.'li  riii_- '.n..  (li-.iiriiMl;l-,  nt  i.l  ir.i in.-  ..nctric  lighting. 

DnDfermline  M;  .  H  S  i\.  r-  h  i-  1.  .  n  <  allrd  iiibv  the  Cor- 
uoralion  to  ndvux*  wlietiier  tiiey  liluill  proceed  t<i  ue^otiitte  with  the 
Fifa  Elnctric  I'liwer  Co.  (or  the  anp^  of  ahwtriiRljr  in  bulk  or 
comtmet  aiul  a^oip  uiuoieipal  work*. 

Eloctrio  ffMMt  It  Umilt  [>l  tba  new  graving  dock  in  the  ahlp- 
iniililiiig  >>ard  «(  Maam.  Aobart  Stapbennun  &  Co.,  Hebbom-on- 
Tvm-,  there  ia  n  oomplete  alaotrie  U^t  and  powtir  pUnt,  rotuprialnK 
tuii  Ri'ts  of  MO  K.r.  triple  expanaion  miRinea.  driving  two  Westing* 
himse  dvtmiiiun.  gcncrnliiiL'  i-nrrpiit  lit  '2"iO  v.iltfi.  In  tho  new  pliUait' 
shvJ,  im  well  ii»  thr,  l^•l  "  1  th-j  y^rd,  the  iii.M-'hiwrv  i*  workad 
■  ither  eli'ctruitUy  or  hyilmtiUcally,  iieiirlv  all  the  iiinoliim-ry  Inning 
..fparftl*-  iiiiitori*.  Tlu-rv  are  itUo  two  large  eh-rtnr  i-raiu-H,  The 
■bn-k  liiiii  bi'i  11  ci:in>lrticieil  b>  hobert  McAlpiiie  A  boua,  GIuskow, 
10  the  dcHigns  luid  under  the  anporiBtaadaooa  ot  Tfaomaa  Meek  ft 

S.in*.  of  Wi'StuiinsttT. 

Electrical  Oootractoia'  AaaoeUtioa  ilncorperatadi.  -  The  timt 
luiiiiial  geiit'ral  luet  titig  niw  held  on  TuisMlay  (ur  tUe  pur)ii>>f  of 
connidcring  the  report  M  the  eentr&l  board,  MM  far  tb*  trnnaaatiaa 
of  the  ordinary  l>uaiii«a8  of  the  .\iuiii<'iation. 

Mr.  W.  U.  ltAwu<«»(in  ttie  chatr)  wdeomad  the  rrprtaMialivai  troat 
Ireland.  Scotland  and  the  peovincvn  to  London,  and  reooontel  the  aarliar 
hist.  r  .  1''  it^-ioclati'io  Hf  rf  fr  ir.'  i  trt  the  negotiation^  and  ajjiee 
uuiil  nith  i)u'  :;L,inu(acturini-:  liuu-<  ,  -m  l  u-.'  !  mtiinliet^  to  act  loyally 
ID  ihia  agreement.  lie  eulogiwd  the  work  ol  tb«  joint  oomniitwe  and 
mentiuoad  the  af  paaitian  eaaiad  to  Hhattetd  Ooipanitiea.  Altar  <nnllWg 
at  length  on  the  laaoaalitnlian  and  the  ineorpoaatian  el  tba  AiaaeiaittoB. 
he  etplalDtd  the  compoaition  o(  Ihe  central  ttoattl,  ieetional  boud*  and 
local  braiichea. 

The  TKKtx  lO  K  presented  hia  linancial  ttateiiient.  nhowing  a  delkit  of 
£16.1. 10«-  lid.  This,  he  naid.  wan  mure  apparent  than  re«l,  as  the  ^ub 
scripliomi  doe  May  I  laat  had  not  yet  been  called  in.  These  would  pay 
all  uuL'^tanding  aocvuit    and  leave  a  balance  of  about  £lUU. 

Ml.  MiiiTiN  (ilasgow  moved  the  adoption  of  the  balance  sheet,  and 
Ml  \V»i  i  i«  Ijeeds  seconded,  the  motion  beiiifr   nrri.  1  ill  mlniouely. 

-Mr  Hii-isriui  projtoied  thai  the  sulxcr)]  ii>  '  <  '.:  t  nirtnbvrs  ol  all 
claxneii  obould  be  JC'i.  i*.  p«r  annum,  and  that  the  entrance  fee  for 
mambeni  and  lalhww  ba  <it.  and  tat  aasaaiaiea  £L,  ia.  Thaatotion 
wan  eaiiled.  wttb  two  diaauHanti. 

.Mr.  M.  Ill kM.-i  moved  tbat  lha  awatiof  Maapl  lha  larowimandalinn  at 
the  eriitrai  bjard,  and  cuiiiiraa  lha  pimhaaa  af  tba  "Klaairiaal  Cbn^ 
tractoi  "  (or  £'J0O.  Canted, 

Sum*  (urtber  buiiiieu,  opan  whlcb  aana  dlvaig«Ma  ol  vlawa  waa 

tnani(enlr4  (ulluwed. 

il4'l>orti  Were  received  (ran  tba  itational  baardi  (or  I.md.jn,  Man- 
chefiU'r  nnd  (ILitsgow. 

Mr  1;  T.     I  11  S  11:  I  thrn  (ravn  an  «4drT>««on  "Muoicipkl  Trading." 

Mr.  \V  .n  .M..  ii^.,.  il  -.ini  ih.  .\<    cililijti  oppoec  mmileipal  tradin.'; 
in  jO  fw^aa^it  '*^'^^^^^|^|^ 
noHM  M>  lannlnate  the  «grf«n«nt  on  IW  Si  next. 

A    \nU'  '">t  IImimV.  r,or,,..  -r,!.  flTn(.*.pilin;^, 

Blectrical  Mimac  Maicbtnary  Oontntst---Moi>i>rs.  Scott  a 
Motttttnin,  of  Cloaa  Worbif  NewcaiBtb»*an.Tyiia.hnvn  aaonnd  a  eon- 
iraol  from  the  Al^uifv  Minaa  ft  Ittulway  I'v.  for  a  emnplete  elw 

triciil  plant  fur  tht..ir  iiiiiifK  in  ihe  South  of  Spain.  Thi."  iiistnllHtion 
{■i  of  inten-sl  on  ai-i-oiint  of  water  powi-r  bi  iiig  um  iI.  Thf  .MiniitK 
<  ij<iip4ii\  liiiM  >>ecuri»d  the  water  righta  of  the  Uia  .Ui^nziT,  wlicia, 
mult  r  the  worrit  omulitiona,  froiu  MOO  n.p.  to 400  II.P.,  witi)  a  IMI  of 
'JH»i(t  ,  is  rtviulnble. 

The  electiical  plant  inm-Mst  ^  ,r  j.<i  n  r  .In  il.li  I'.jlt.m  wheel  with  a 
special  lorut  ol  gmrrnor.  Uic  iiirblne  tMiing  iilU'd  with  a  heavy  flywheel 
and  directly  aoupltii  t<i  a  Sr»>t(  A  Mountain  tbiaa-pliaM  alMraatine- 
current  Renecator  u(  'J.',iikw.  caiuwity.  This  generator  defaven  three- 
pht..<i^  currf^nt  at  an  K  M  V.  of  .M>b  vnlu  to  a  traniiloriner.  where  it 
trannfuriiK'd  to  .'i..>iKi  voliy,  and  et.nvt?yi.t|  from  the  p<>«er  station  to  the 
mute,  adistance  o(  neailv  lo.inMiydx  ,  by  bare  uverheft'i  cabUn.  M  the 
mina  Iba  aunant  m  a^-uui  transfOTmcd  down  to  MW  volts  by  stop  down 
Irantformen  tot  the  power  inuwr><  and  to  i'i<*  vtilta  far  the  1  ghtnu'  of  tba 

private  bouw.  WLiikuhopi)  and  <>lHco>'.  There  will  also  b«  ini>talled  at 
the  mine  two  nu>tors  of  li-M)  ii.f,  <iicli  (>>r  driving  llio  L.iri.|i»-liing 
tiiathiiii  rv,  si\  lo  11  1  mniiA'  tux  driving  elevators,  Au-.  and  nine  .5  11. v, 
iiiobirs  bir  driving  the  (et'ding  i.'<:ar  (rum  tli>^  kilns,  li>  i-its,  worksliopta 
*Vo.    .\biiUt  'JT't  incandc*-L''  nt4  will  ligiit  the  w»iikshi'|t>.  olVi  -es,  l*c- 

Eleetrical  Power  Afloat-  -Mi.  II. un  liun-Lll,  nf  (ilas-uu.  is 

tho  uiventor  of  lUi  clw  trical  iirrain;,  nu  ail  (or  liumlliin:  cai^-oon 

boavd  ateam-dilvcn  «eiMeb,and  bo  infavma  na  thnt  the  c  i  >1>  is 
about  tt>  nwaHie  tlte  lend  in  the  pmgveaa  of  ahip  «()mpiucii(  I'.v  ' >i< 
aakftion  of  electricity  aa  the  prima  inovev  tot  eeoiimiikaU,v  Imi^a- 
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Mng  nuvh  rnrgo  inatcrnd  of  iho  (>onventior,:il  si.  iini  winch,  t-'niicr 
Mr.  Knrri'll'd  tii«l)iiMl  the  inurtl  derricki-  nrf  lu  li-pcnsed  with 
mni  in  tht  ir  plaw  »  conip!«'tf  nM»lpm  of  elfctnt  trftnos  is  to  be  sub- 
slit!..;i  il.  1  iwii  :i'';ri;i-t,  i  iiil  i  pliiced  thitt  two  pnir«  of  rraneB 
can  work  altfrnatply  into  one  hold,  citlicr  u'ith  A  port  »n<l  »tarl>oard 
dalivery,  or  into  r  doublc-tirml  war<i-hou«!.  Electrical  enefg^  ** 
Im  K»n8nil«l  in  n  apeeialljr  pruvkiod  room  in  th<>  after  end  ot  iiv- 
Tnml  by  atcnin  itute-^ymmo  Mi*  of  Imrv  ^>^<^  1'be  vaiacl  ix 
to  b«  provided  vMh  a  com  no  on  twitghbtHum  for  poner  and  light - 

in^i  cuch  iTiinc  hnving  A  S4'p.-iratc  D.r.  switch  aud  fui>c,  power 
bein^  carried  to  lli<'  crano  by  concentric  cab)c<*.  These  cranes 
arp  vM  nil-,  to  he  wtll  nd.-iptcd  for  ordinary  iiir  i  A  cnrfju^s,  but  arc 
t<'  Ik  ^[m  fiully  designed  to  withstand  lhi>  hem  \  m. work  of 
dcuiing  Hitii  coal  or  t»rc  hv  rntVi,  ■nml  it  is  conwiicrnl  tiiat  In  this 
claxn  of  work  their  V  il  1  h'l.i  1;.  i  n  1»  iiiotttpronounced,  nwinj;  to 
lUv  Hvoidiintv-  of  inannnl  Inhoiir  l>v  itieir  lueans.  I'roviiiiou  is  made 
in  llti  Btirrcll's  Hclieawfor  nigtitwof'k  by  the  electrical  illainiimtion 
of  tin  wwking  area  of  |1m  eMiMB,  oloatar  hoips  U.>iuj;  fitad  on  the 
Jib.  In  an  iUnitnaiim  wbich  atimmpanift*  If r.  BomU'*  futkiolan 
tlM  gODtnl  imagKatuk  oi  tmlioc,  mnM,  ke.,  it  •hown. 
.  Itoeliklto'  Mater  IjtlCitiaa.<-W«  iccwtly  Moonond  that 
tbt  Britith  WMtinsbouM  Co.  were  eammcneiDii  an  notion  against 
Pemnti  Limited  for  inirin^inent  of  meter  jntents.  Wi'  have  been 
■aked  to  atate  that  Fermnti  limited  are  defending  this  action,  and 
are  prepared  to  ^ive  indemnities  to  anyone  UEin^f  their  luetcra  who 
limy  consider  this  indeninitication  necessary. 
Efflbankment  Tramway.— At  the  meeting  >  f  the  Conri  of 

Ciiiiiinan  t  <■  :j(  jl  iCily  of  I^ondon)  ycsterdav  (  L  hiii  i'ilnYl.  a  letter 
was  read  from  London  County  Council  seeking  consent  to  the  pro 
poKiil  for  connecting  up  the  pr»'sent  lrniii«ii\  tcmilni  at  IUiu-kfrinr>! 
and  WenUiiiiister  by  the  tonstruclion  of  traniwayu  betwc«il  lliow 
point*,  via  Blaekfriara  bridge,  Victoria  EmhankiiMnt  and  We«t 
niii)si<>r  Rridce.  The  comniunieftiion  was  referred  to  the  Slrectti 
and  l!iid-.;t'^  IIouiu?  Rstates  couimitlt-f-. 

Exater.— The  total  incaino  of  the  elvctricity  depariuieiU  for  the 
y«ar  andad  March  hi  wa.'<  i'lO.-tOH.  im.  lid.  and  the  aipandituM 
iS,4lML  8a.  lid.,  leavitiR  (inxs*  protit  X-4,070.  I'iii.  6d. 

Ifllemt  reqnirp*!  £1  h.V2.  l»  2d.  unA  xinkinR  fun  l  f  M'ifl  !»»vinir  n<>t 
profit  Jtl. in  M.    Tlw  cipital  rxprnditurn  uM."  i:->:ii:>  :i=  M. 

4ll,M7ll  unit*  ytre  «old.  iacluilinr  'Ml  lyts  d  nritit4«  ctmgiimvrs  aod 
7-'i,4'iTforpnbliLUKhtinK  Th« total  nininn.m  'r.ypij  <I»maiid«di»»S'l'52kw. 

Fantbonnth. — Tin-  Mourd  .  t  IVaJti  propose  to  revoke  the  I-'am- 
borough  r.leclrir  Lighting  »),.»..-r.  H99. 

FaJbain  (London;.— i'lie  el«!v-trical  enpinepr  'Mr.  A.  ,1.  Fuller) 
reported  at  the  Council  meeting  on  Wedm -jlny  it  uf  ili.  i'.VJ.oli 
%'uted  fuc  «xt<!Usiouft  to  tlu;  electricity'  imdertaking  work  to  ttie  vahie 
ol  tlOjaa  ma  ainady  In  handi  Ha  pnMMd  to  nil  for  varioaa 
*  and  IO(|ivacide»ibrdrafamaiBdBrOTlbaviota.  Mr,Ftallier 
id  the  ▼oitoin  vwka  and  plant  vaoa  Ahiidi 
to  1w  inoHiradi  and  tbe  propoiala  wan  adoptod. 

.  <UBioiki.— For  the  yair  andad  Uaieh  81  the  total 

of  the  alcctrieity  department  waa  jC96,SB3.  11a.  84.,  and 

the  total  annual  expenses  tlOJAyi.  Ha.  lOd.,  leaving  gro««  profit 
£10,1H0.  2».  lOd. 

Intercut  absorbed  £0.577.  88.  lOd..  redemption  of  loacu  f  l.GS'J.  Ht-  "k!  , 
and  reserve  lor  accrued  principal  and  intercut  X^.t/iO  17-'  Id .  lettv 
a  net  ptoBt  d  iUifim.  Tkw  cqoivalant  ot  Vi,iH6  H  c.p.  Ian  )>«  lincliuiiiig 
lis  natan,  irith  an  aggiaMa  el 414  mji,}  awtatnaaeted  lo  the  tnain«. 
8,84S,(WS nnita  were  senantad.  KtAW  we  aoppllad  tor  public  livhtinit 
at  •»tl.  r*r  unit,  an<l  I.AOM.'JlA  to  private  con»nmvni  atannvringeof  3  2M. 
Wcika  .  C'Sts  rr  (  vid  per  unit,  »  rcdtictioD  of  OOM.  on  the  previous 
jear.  loiai  wmika  costs  were  1-Old  ,  or  an  increase  of  0  did.  Ihe  totaJ 
aiaximum  supply  demanded  »iut  l,471lkn-..  and  the  loa<l  factor  was 
ir-^S.  niminn  J"  Thr  ff>Ul  ea|iilal  expeniliture  vriu.  4:-i4fi,'i7-V  14<i.  lid  , 
f.'  I'.  r  r;l  :- •         Id.  iltirin,' the  year, 

HaatajL  XiaiiiwAyti.  Hi'  linghouse  liailifk  liiiii^'e  electric 
Iriuiiway  r>jiui  i--  Hiiu  to.' trnfUc. 

Haaunenmitlt  (Loadoof.— A  «tai«iu«ut  as  to  enleusious  to  tbe 
ek^'tric  liKhtuiK  pUut-  was  aubniiittd  to  Um  Cooaoil  Igr  llw  nuance 

couiniittee  on  Wednesday. 
The  mm  *atad  vaa  £40,000.  iriilab  it  naa  pnpaitd  to 

follovs :  -tbiee  boden,  {ndadlng  briekwMk,  faed-waiar 

draoi'ht  appiratUH.  eoooomi«<»r,  ptimim,  piping,  Ac,  £12.I0<'  (total  of 
eonirm:!^  accepted  to  UhIl-  t;  i , f.i i  :  tw,,  I. .^kw.  turbo-alternators,  eon- 
denaem.  Aa.,  £20,000  (total  of  contracts  accepted  XlH,i>*3.  IDs);  ash 
oonfnur,  tank,  kattaiy,  abimaay.  doaa,  aitcnsion  of  oondensmK  mun, 
batldmri,  ,  £K.fM>0  ttotal  of  contractt  accepted  £3.0(>7.  Cs  I :  snndries, 
£3.tW».    Thi  stafmcyit  vrns  n].pr,ni;(l 

fiaaweli.^ — f  he  <  viuutil  ha'.i  Ji-tidtd  to  ask  Kalmg  Corporation 
and  the  Hairow  £t«<.  tric  Light  A  Tower  Co.  vgm  whiA  terma  tkey 
WNitd  be  wilKng  to  supply  «U:ctricitv  in  hdk  to  Ike  diatriet.  aiid, 
in  the  meantbiiet  HanweU  Cooneil  aie  conaldaring  the  adtriaability 
of  apptilntiry  »  eonanlUng  euglnoar. 

iMMlip  — M  t)w  laat  pioeliwf  ol  ika CaoBdl It  wntnparlod 
a  commnnicaiion  hud  been  nerved  hem  the  Local  Oonra- 
aent  Baaid  auting  that  the  Ikaid  had  had  under  emndantioB  the 
report  laade  hy  thair  imvectof  (Mr.  Bonlnoia)  after  the  inqgiry  held 


if  tl)«'  r.iiiilrll  t'l. 


t.l  1,, 


by  hiiii  into  the  appHi  Jitiijii 
ii8,416  for  electiic  h^jku  ij. 

'■"he  Board  obterved  (hat  lite  accounts  of  the  eUvUicil;  dcpartnietit  for 
I'.lOO-.t  incltuive  allowed  a  U)»i>  on  each  year's  working,  anil  only  durioK 
the  la«t  year  had  any  mm  been  raised  by  rate  towardii  mmllnx  thoee 
deAcitu,  the  delicitK  carried  forward  on  l>ec  .H,  I'.Oa,  ainmmtuig  to 
i:4,4lM.  H«.  lid,  The  Board  desired  to  knov  what  aU'px  the  Coanell 
intmtli'd  ui  t.il,.'  wi'.h  n  vi^u  of  -arririj  mit  this  defieit,  and  iipn-wit  a 
reciirr.'ii.jr  ot  'jiifti  .iciicit-. 

In  rep!;,  the  Kli^clricity  committee  informed  tkie  Board  that,  inadditii^n 
to  tbeproriiianaf  £l,nOnadeinthe  aalbnate  far  the  eanaat  year,  tbe 
aoninitlM  intaaded  to  reeomraeod  the  Coanoil  to  laiae  and  sat  aside  a 
similar  sum  of  fCWOyenrly  nnltl  the  i3eflri(<ni'T  ha^  h»cn  wiped  oat, «nU-« 
in  the  meantimo.  thtoui-h  nniit'  f;Liocf.-iH(ul  v, ..rkinp  of  the  aoderlukini;, 
the  revenue  mi^ht  be  found  suilicitnit  to  oorei  any  then  existing  deficiency. 

In  a  later  communication  the  Board  wanted  a  copy  of  a  resolution  ol 
the  Council  undertaking  to  net  aside  a  yearly  sum  of  £1,500  for  wiping 
out  the  deficit,  and  the  committee  accordlMly  naomniawiad  that  tbe 
Council  undertake  to  appropriate  £1,600  yeaiQoatat  tbegMBMl  diMriet 
rate  for  thi:  purpn^e  ol  wipiug  out  the  deliciency. 

After  '  I  ii^i'U  nJde  discussion,  the  recoruinendation  was  mlopted. 

Haadaworth  Tnamfi.— The  Board  of  Trade  inqieetion  of  the 
new  route  froia  Kew  Intw  to  Kinvar  (14  milea) took  plaea yeataiday 
I'Thursday). 

Haywood.    Thr  <  h:iM-  JL'.'i».'J.I':i  l^*  Oi-  "li  l-»inw«y 

company  ns  the  C  ouncil  «  aliatv  ol  tlif  pur«.'liiiM.'  pru  v  ol  Uio  com- 
pany s  tindertakin);,  but  have  failed  to  come  to  n  workiiiK  arr«nj;e 
nii'Mt  with  Bury  mid  litM'hdalc.  who  ask  .'•d.  pi'r  cnr-mile  run  in 
He.  ■M.ifi.     Heywoud  offers  4Jd. 

Eoddeia.&eld.— Tli«  capital  outlay  uii  llio  iraiiivvay*  to  date  la 
X'4l4.<Jou.  Ihe  leeeipta  (or  the  peat  eia  montha  were  £117,871.  and 
workiii<;  cypenaaa  .£19,1W.  The  RRiaa  anrplna  waa  £IB.17I. 
.£l-2,:t<RI  waa  leqilirid  for  intere-it  and  redamption  irf  <kbt.  Waving  a 
net  surpluaot£i,THi,  but  without  provision  for  depraeiatimi. 

On  the  recommendation  of  the  Ulactricity  eotnmittee.  aanction 
ha.4  be4>n  woiight  for  « lean  of  £4.M0  for  givinf  a  aupplyot  akctneity 
to  (iolenr. 

Islington  f  London). — Kstimatex  Amounting  to  i.'tt6N  for  evteii- 
»ioiis  ui  mains  have  been  approved  by  the  Finance  committee. 

Jamaituk.  -Ulectrie  Ughting  la,  it  ia  annonnoed.  to  be  hialallcd  at 

!?t.  Ann's  Pnv. 

KeigMey.  — 1  Of  the  vear  cii  l- J  .Iiiiie  ilO  the  total  reveiiuo  was 
Ks.,  ctmipiired  with  i,"2,l02.  Is.  1044  tn  lU02-».  ITic  expen. 
ilitiir..  uas  £-2,090.  Us.  M.,  agdiu* £l,lin.  lOa.  6d..  and  tbe  graaa 
pi  otit  was  £K,SI.  Lis.  9d. 

Alt«f  pujing  interest,  sinUag  ftiad,  Aa,,  the  defioH  wa*  £1,643.  lOw.  ad., 
-gainst  £I.«i$0. 12a.  8]d.  Unlla  aold  amaanted  to  184,807,  en  increase  of 
lli.SHfi.  (icneration  costs  per  unit  were  l'41d.,  total  work*  eosls  a  i'liS  . 
and  tbe  total  cost  (includio^  interest  and  siokinK  fund)  -VCOd.  I'ii^- 
inaximam  load  was  140kw  ,  and  tbe  average  prioo  obtained  S  tild.  (ler 
onit.  There  were  17ii  consumers,  and  tbe  motomi  aonnaalad  HpWieotad 
ID!!  ii.r.   Total  capital  expenditure  is  £4M,SS(k  Ob.  Sd. 

The  Boaid  off nde  have  apftoved  the  Couiwil'a  profoaed  tram< 
wayaehaaie. 

Leedi.  —The  aceoonta  ot  tho  dty  tnunvraya  for  the  half-year  ended 

Sept.  20  were  •mbtnitted  to  the  Tramways  committee  on  Monday. 

KpcHpt5  vrrrr  t'1«L<wj  Ss.  a^tialnst  £I.'>L367.  t^-i.  lot  theenrro- 

i;[KiiiiiiiiX  prri  :«l  ln,t  yviT.  an  increase  of  £-i,72l.  lOd.  WjikiiiK' ci  -Is 
WI  T''  i.s  I  :'<LH>.  b^.  -M..  ag»in^^t  JCit^liiSt.  it.  lOd.,  but  in  the  last  haKjteor 
iipniir.) ,  ot  i'J.OOO  was  spent  on  maiatanauea ol  pannanent  way.  Fma 
iHi  gT  id^  prolit  of  i:77,i><^  have  to  be  dadoeM  dmresiMioa,  interaat 
and  sinking  fund,  leaving  an  estimated  net  proftt  el  iSSM,ti>3-  L's-  Sd., 
against  £aii,i4LiO.  tis. 

The  Corporntiuii  iiro  rccoiuiticiiduil  to  yive  a  diipply  of  electric 
cnrrciit  in  Kirkstnll. 

LiTOrpOol.— --Vt  the  liiuil  nieetiiii;;  of  the  l  llci'tric  Power  mid  Light- 
inR  eoniiuiltec  on  Wednewlay  ilif  elmirman  (.Mr.  li.  liurt)  stnled 
that  the  number  of  forJiimrrs  r>f  electricity  in  the  city  h.iil  iiicrca-'ied 
dilriiif;  till--  \riir  fn.iiii  4.T'Kj  lo  'K-'i'i. 

Tbe  eiierfj}  suppUixl  lu.  li^liUun  and  power  showed  an  inerrase  of  iO 
per  cent,  over  last  year,  and  for  imniways  I'JJ  per  cent  ,  the  incrrtue  on 
the  total  output  being  IS  |i«r  cent.  The  new  powei  station  at  Ll»l<'r  drive 
would  be  ready  in  a  few  weak*,  and  addiiioBal  plant  was  bring  provided 
tor  sub  suiiunt.  The  Otf  wa«  at  praicnt  lighted  by  1»;ni  deetrie  aw 
gas  lamps 

The  chnirmnn  ol  the  Tramway*  ooiniiiiltee  (Sir  Clias.  I'etric)  ali«)  gave 
an  iotcTCsling  account  of  the  proifress  made  dorlui;  the  year.  Uurinjt  the 
nine  months  of  the  present  year  (be  siiiill  there  liad  been  an  inerease  ol 
8i  per  cent,  in  passenger  Irartic  and  in  rt  jcipts  of  31  per  cent.  The  cum- 
in ittec  had  lor  some  time  been  ooiisidering  tbi-  ((uenium  of  «i!t4'ndinK  the 
inimways  and  had  re  'oinmended  thcCity  Coi.mi  il  i  ■  ■  iiUi  r.irliameiitaiy 
powers  to  construct  about  lUJ  miles  of  additional  inie.  The  fatalities 
in  eonoeotion  with  the  tfamwigri  cantiDtied  to  steadily  decline,  the  ratio 
to  paaaengers  eanied  being  1  in  !9.0a0,000,  B«alnst  I  In  3rt.000,ti00  last 
year,  and  SBainst  1  in  5.000.000  in  the  last  year  ol  horse  traction.  The 
oommittec  had  authorised  3.'>0  cars  to  l>e  fitted  with  top  coNers,  nil  of 
wbich  would,  it  wa-i  hoped  be  in  service  before  tbe  end  of  the  winter.  After 
maiDtaiiiiiig  etTiciently  the  whole  nyritem  out  of  rcvcnur.and  pro  Tiding  for 
sinkiii^  (imd,  ibeie  was  ^t  a.-iide  £ii4,l(>l  to  receive,  renewal  and  dapra' 
eietion  land,  laaving  a  balaoee  of  saijm,  wliieb  waa  tramfenad  to  nliaf 
of  ntei.  Tbeqnartlenettbeaanlagaot  parcata  and  Ughl  membandiie 
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had  bctn  receiting  clo£«  aticDtion,  and  it  was  tbougbl  that  a  lichciiw 


emuioUtc*  reported  th»t  th«  avenm  priee  obtained  for  llw  iuofl  at 

-Wi.S.IKM)  i'Ci|uin-il  for  the  ManleMnr  ('1t>rtricit\  <in<]i'rUt<iii(;  luan 
hnd  been  XMli.  144.  KM.  per  t'ciit. 

F.lrrun-  Lfj^'irj     It  wai  I.  Hial  lh«  electrical  Bt«ff  ol  the 

C\)Ui.ril  h  ul  I  Ljiriy  Liut  H'ii  .'ink  iif  - r,li.,iiimiiig  elect i ii'  liffhtinR  for  (;»* 
at  til''  ii  <itiv>  iiv  L>t!u:i»  ai  CauiiberwirU  at  iw  eetiuiated  cu^t  of  tiM. 

Loedon  CouatfOonnellTiAmwayi.— Tlio  ('<nincil  liaxtviUn-mly 
|>ivrli;tiiiriiiarv  imtliority  t/>  iluiibli;  the  tnwk  of  and  to  convert  to 
«l«irmc-  t('»elM«  tbe  LewubMn  portion  of  tba  Catford-^Uteenu  irh 
tnuuwttys,  mmI  to  coiMtmct  ck«ctric  tnunwava  froui  Lewiriiun  llij;l) 
mdi  Ihnnwfa  Broskl*^  to  I'ark  rcMul,  frutu  Nen-  ('rii->s  to  Lcwiihaiii 
OMidc,  ana  frani  HiRh-slrrpl.  I>'«'i«h>ttn.  l<i  T»'<'  iir(>«ii.  I<0«ri*' 
liain  nit«p«.ven  have  pvtitioDcd  the  l4or«>u^-li  ('tiuncil  tti  i-ruleiiMmr 
to  WH'ure  the  f\t<'niiion  of  the  HrwKlf  v  miil  I'ark  ri>ihl  line,  thniiigh 
SvdeiihiHn,  at'il  il«  ci'iititiimtinit  in  n  senn  rimilnr  r(>iit4>  w\  Itell 
(incri  mil  I'.irv  \'nl.'  l.ju  k  Im  CL'f.):.!.  It  ■■  aUo  siifiifehte*)  that 
ti'.i'  (  lujili.  rvki  II  luu!  -iiioatd  be  i^vteniiej  on  to  Forest  ilill,  aikd  Uint 

•aw  1'!  <ivir  v  iia<  Hhould  futtheir  b*  Unkcd  up  With  CMfoid  bjr  « 

tiaiuviiiv  lliruii^h  to  I'oreiit  Hill. 

LoBdoo  nailed  Tnunw^yj.— A  ronforence  of  local  anthoritieH 
UuuOK't  wlwtw  JistricU  tlicso  liiieit  run  will  be  heU  at  Ealioff  ou 
MemMy  to  diaeiua  the  qmetloa  of  thanoiaMalhyaJ  to  bo  caused  by 
tlia  tnuneaW)  and  tlw  dawalrility  of  taking  eomqiriDd  aotion  on  the 


KnlM.— Senor  A.  [^brrohaatutdoapplieNliontotbeUovern 
mtonl  (lira  ooaeeMiion  br  the  utiliaathinof  water  powrr  fnm  th«  River 
AaMcu!iac,T«tecalaiSfoichM).fortt)eproilii«tianofelevtrirpowec.fto. 

lOldlolantioa. — The  iiul>ii'i-t  of  the  nii-i'li  rUriitn'ti  nf  (•■hoIh 
dehvofed  tothertitlwav  roiiipaiiieH  itt  the  ilillneiii  purts  ol  riilrv  ii>>» 
tills eountrv  from  the iuntinent  and  ubnuul  li  i«  n^iu  hej  siii  lia  |M>nit 
that  it  lian  Ix'en  titiilc  d  tn  n^jresi  iil  iH  hi  >nte  pin  tn  nn  leu.-,  than  Hi)  per 
cent,  of  till  I>  i^iii  evaniitieil  nf  luli\  ^nil  the  viinouM  C  hiiniberK  of 
Coinnien  ■•  ir.'  ii^iiftling  lliin  matter  muIi  a  1  ii  w  to  wciirniK  a  more 
rej^llar  ami  exbaii-ittvc-  extuiiination  ut  giMwis  iit  the  m>rt»  <if  ••nirv. 
It  in  said  that  freit-lit  advant»Kc4  viiryinfj  fruit  'J.'>  !■>  10  per  eeiil. 
luvc  Usia  securud  in  tliia  illauij  Mul  dicltuUfst  uuuiuvr,  l<>  (U«  dvtf i 
meat  of  the  hnoM  tiader.  Ttio  afptation  ja  likelv  to  lead  to  an 
important  eMtfMwneo  balVMn  HiileM  and  the  latiwajr  odleials  with 
a  view  lo  bnpro%ing  the  fceMnt  eonditioa  of  affairs,  and  poaaiUy 
amending  th<i  elwiwifleiition  In  siieb  maniisr  as  to  iiiako  (t  lra» 
Unwielilv  than  at  present. 

Koalclpal  Tolepbony.   \  oorrciipondeiu  of  the  "Western  Mail 

conlriUuted  to  the  i«siio  of  Ihnt  juilrnal  fur  (>e«  11  m.iiup  eommeiits 
upon  the  application  of  Snanjea  Corporaticn  i.  Im  ih -a  i  I  i:(!nr 
mim  nf  r2,i*>l>  for  ictcphtmif  extension*.  Th'  r  iMim  i  iviir  itiun  ■.■ 
Ient;:ii'i  ii:ii'.  iin.l  tlir  uii'ii  holdn  lilroni;  vie-.*  ,  .  ii  lli<  v  ir|i  it  nf 
mnnu-iiml  tel.  piioii>  in  general  and  the  Swunifcn  inntalljitinn  in  par- 
ticular. The  coimnuiiication  would,  we  think,  have  Carried  nOTO 
weight  had  the  writer'*  luuutt  Utvu  appvndvd  thereto. 

Noinh  LoodoB  TraMnvt.-<Stalis  Mowiqaten  CoiMidl  liavo 
inittrtM»««l  ilieir  delegnun  to  tlw  iortluoBiliit  ooafimncofiiillie  elw- 
triflcation  of  tba  aliovo  tnunwajs  to  oflliir  no  oppoittlon  to  the  over- 
head ayitem  of  trastion  fcr  IhoUoDryato-ettwit-Maaor  Uonseponle. 

PaigatoB.  A  (ite  haa  been  ar^vlrad  tor  etoetrieilr  w«fi«. 

FaBama.   It  i*  announcvd  that  a  contract  ba«  been  elgaad  irith 

nn  Ainerii-im  i-oin()«ny  for  the  nit;»Wi«hmenl  of  «  Hvsiienj  of  win-lose 
tele^traphy  lietueen  llocas  del  Toru  and  ('<ili>n  on  the  <ine  Imnd  and 
Jl<x>a<i  del"  Torn  and  Port  I.inion  (('o«t«  ltiea)on  the  other.  .\  sunilar 
a\8tein  is  to  be  ic^talled  to  cotin<rt  Colon  with  I'anama,  and  thence 
with  severnl  otlu  ilistrirli  in  South  America.  The  publitlie.l  par- 
licnlara  trtatt  l  i  it  tin  ;iixt  noined  Hue  i<i  due  be  0|hmii  I  ■.vii  liii; 
1*3  liionthx.  the  liiMt  riiiiiied  in  \H  montliH.  iind  the  continuation  from 
I'anama  within  two  years.    The  Hvsteui  seleeteil  i«  not  ({i^en. 

The  valtte  of  electrical  ap|>arutua  iiuporleil  iniu  I'uikaiua  Tot'  the 
2car  VW  was  JOSM,  aimoat  entirely  of  Anicriean  nianuiaatnre, 
Fnuwe  MaadiiiK  lor  £40. 

Iwyi,!— On  Tbiumhurbuift  the  Council  decided  by  IS  rates  to  9to 
proeead  a*  lOon  as  poesrolo  with  the  eonTcrtton  of  the  existing  bone 

traiawnyii  lo  vleelric  traction.  Tbe  eiitiiuated  cost  of  the  •icheiiic  U 
abont  1(0,CIOO.    The  burgh  electrical  en-jineer  iMr.  .Tolni  Lniiiberl) 

has  been  inetmcted  to  report  as  to  tba  additioual  plant  nxioited  at 
the  electrieity  works  i«r  aupp^faig  currant  to  iho  tnunwajra 

Poplar  <LoBdl>a). — Tlic  lM>ruUKli  cIci  tHeut  eii(;iiti'H  rand  inana>,'er 
(Mr.  r.  N.  Hooper,  Ims  tendered  hi«  ic.<i>;niilioii  uinl  tliin  h;»a  been 
B<H;epled  with  ict;'''^^'  by  the  Council,  who  hft\c  acceded  to  Mr. 
Ilooptr's  application  for  a  test iniouiiil  under  »i  iil.  .Vdvcrti-^ements 
are  to  U.'  iftuc"!  illvilll:^•  iipplieiitioim  for  the  vacant  position  ul  a 
OOiiiiiienciiit;  wiliiry  of  t  lOli  prr  iiiinnm. 

Boaala.  \v  tlie  .\rchaii|.;el  municipal  nuCluiritieK  h:«ve  railed  to 
come  to  tenusi  with  any  contractor,  the  scheme  for  the  eknlTn 
lighting  vf  tin?  town  reiuiuua  in  abearance,  wliile  tbo  pro|«iCl  for 
astabBshing  an  electrie  traniwmgr  has  becm  abandoned.  Lar^  antoii* ; 


sioiiKof  the  coniit  telei^aphu  in  thm  district  bafe  beeu  made,  the 
hae  now  reaching  within  7.'  mili  '.A  Cape  ^WsetBOW,  to  wUah 
point  it  in  to  be  extended  in  tin  SHittr  future. 

Balford. — Tlic  tratlic  receipts  of  tli,'  tratinviiy-i  depnrtiiii  ii  (  ir 
tlie  paRt  year  were  i:iWi,4-22.  7a.  Bd.  With  iKli.  I.l.  neeive.! 
from  MancheoiorCecfOiiatfainanpniMition  of  fn  red  fi>r  workiiin  the 
Muiy  Old-road  lines,  and  fW.  liSe.  W.raciner<.-tl  for  d:iTn:ij;e  t»»  ctirs, 
the  total  wa«  riiw.nfti  u.  K.1. 

Kipenditor.'  i  i<l  l 'Mil.  im  4d  .obowiivgretipnAl  t.'i>0.lrii;,  I  is.  Il<l. 
CorT»iitMi»t  t(7,',i'i«;  10». 'id.;  trartie  expemu-n  wtre  i:'>7.%(K  17s.  Id., 
of  Willi  h  111!  I'l  wjw  for  wnftes  ol  motorinen.  .t-n. ;  i"7,04li  I:)',  44  was 
^rti»tf.  im  cteaaera,  »IUr«,  .tc  ;  ao<l£l,4:iU.  17ii,  ltd.  w«ces  if  detki  and 
ini-peftora.  vax  paid  ti  ManekeMcr  for  hha  ol  can  Aftor 

luyint;  interest  and  sinklni;  food  (eBtJHtt.  IISl  »I  \,  Nnta  of  lioM 
iilO  'Br-i  (4  vt  .),r!n  idini.- f  rdepteciationanJ  rcmtwali"  t  l.4.T.t  Ills  ) J.), 
th<'  lil.iiic-  1 1 IJ  Olio  »  1,  ti  iins'crr»d  to  tlw  l>  imujih  fun,!  in  aid  of  rates. 
The  k>t«l  capital  exiictiiliturv  wa»  £1I>1.n07.  it».  *U1.  Th.'  loUl  liiibiliti«» 
St  Mnnh  U  anooated  ti  ti.l-j.HHi  iOf<.  •X\..  an)  th«  a>.<(t-  to 
I'STftMC  17s.  Ad.  Tlwi  rejmrt  ^^tatus  that  the  hijih  prli  ■  paid  for  current 
;'Jd.  p»r  unit,  If-*  -J  J  pur  r  ni.)  boa  aerlousljr  luunpcrcd  th«  Tramway* 
omiroitt«edurio(jU»)rar.andih«ehariwhB«i>lneeh*<>ni.'.|iH'  d  tol)d.  ml 

Theacfio'mts  i  f  tlie  e'r,  •ri.'it»  ii»fi»rlment  »lmw  U'<n\  .i  imr  riN  Tfi7. 
The  exppii.iiiiiii'  w.i.  U  "i 'loT,  Iiumiil- .i  .  pr  in  nf  lIJ-i,  i  Atier 
liquUlatiDi4  a  i«iin«iji;v  <>[  s<j\  on  last  jear'n  tti'.?ouut  and  p»}°iM 
I'.Sl.UHC  in  intercut  and  redemptioa  of  iaoM,  tb»  aomailtlsa  plsmd 
i'H.OOO  to  depreciation  and  rrneva]*  IBad.  and  the  bliiNee  (CLVriO}  was 
ttanirfened  to  the  db.tn<<t  fu-nl  in  rrllef  otialcs,  TheoapitsloilMldiMm 
lor  the  year  ended  Murrh  r.-.m  The  total  llablliUes amoant ta 
I'.'i'il  fiY!  and  the  aaMstx  to  t^ikS.L.i.i 

School  Ll(ht.igg. -I'  inehlev  hi;;her  eleiui'iitiir^  srhonU,  iihieh 
vvere  reeeulh  ii|i.  ned  by  Lord  Stanley  of  AM  rlc  v.  are  li-liti  d  ele;' 
trieally.  a*     iln  f. m  ijial  clock  in  the  tuw.  r  nb-ve  the  biiildiii(,'. 

BcnnihOTpe- -  .1 1      Im*  h^-en  Ul  111  •  for  »nn?;ii>ii  to  a  loan 

of  i't..'!)!))  for  elect  I  l|''>  . 

Bonth  AaitraUa  \  i>  i  i  i^is  hi'i  ii  introihici'd  t'<  aullioriM-  llie 
(.tovernment  to  purchaw  ei  rtnin  tniniu.iyo  in  and  around  .\iletiitde 
al  pnct«  to  bo  lixed  b,v  arbitratiiKI  tfttiUii«  asT.-cmentt.  but  Kivm^- 

the  aoramment  powor  lo  daaBna  tn  carry  oat  ih«  purchaw-  if  the 
award  is  nnsatisCwtory  to  them.  The  (iaveruiueni  will,  however, 
be  able  to  «;,'aiii  exeri  i*e  the  risht  of  etKupnlsoTy  pttrchsae  altar 
tw^oyearx.  The  bill  further  i^ceks  power  to  lease  the  tnuua*«.vs  to 
eain|kanieK  or  lo  oell  aauie  tOiuunieipuliiie«,  toeouip  iraiiiwiiys  r  leclri- 
cnlly,  and  to  re  aciinllO  the  undertukin^K  from  lessees  after  I  I  year!, 
BoBth  Perth  (W.  Aunall»>  — This  nsinu  n'^uUiilixl  suburb, 
which  in  at  preoent  uitlioul  any  system  of  pubhc  lixlilini:,  is  sho.tlv 
to  have  nn  electric  licht  supply,  the  Council  ha\iii)!  KniiiU'^l  n  'il 
ycara'  concession  to  Mcssi-s.  ,1.  Ham'  Johnston  *  Co..  I'ertli.  Il  n 
pro|H>aed  Ul  inxtnl  at  the  cuiiiiiiertcemrnt  n  plant  sulKciciU  for  :iliout 
t.T»IO  H  c  p.  lamps,. including  Dabrock  .\  Wilcox  water  tub.?  briilers, 
steaiii  dyiiaui<)!>,  b<ilauc«r  and  swilohlKutrd.  Pistribution  will  be  oi< 
liic  continooiiH  current  llnwe-wirs  sjrstem,  at  tin  v  Mwoon  tho 
ouKm  the  iiiaiua  being  carried  orarhcad  on  jnrrnh  poles.  It  b 
expecu-il  that  there  will  bo  »  Mr  demand  for  enrrg)-  for  nintoio  for 
deep  well  pinuplng.  Hho  eontneloto  ara  allowod  eight  ni-Mths  to 
complete. 

PpaIo.~l>iHi  JoKe  Niinohos  appiUcd  to  the  Spanish  Qovemment 

for  a  concession  for  an  electric  traniway  from  ihe  I'lii/ 1  lt>  ,vira 
((irai-iui  lo  Siui  ,)uaii  de  Horta.  More  favour;»ble  lenii'i  llein  tlr.sfl 
olTeiinl  by  the  applicJint  will  receive  considerUi  -i  if  'i<<!"i  1  In- 
Nov.  'J  at  the  ,11  (  I'lihlic  Work".  Madrid. 

The  gHienHimi  ol  eK--Iruily  for  industrial  ums  m  .Miiirm  and 
Othor  towns  fnii II  the  waters  of  the  KnerSct;nm  at  lllo  Miierio  i«  to 
be  nadcrlaken  b><  l>un  .lo»-  I.,  u  oiiifs  Navarro,  the  concessionaire.  . 

BtnrtflMl  •■•ATW. — The  Council  have  decided  to  enter  into  an 
•'VKrenient  with  the  Biimingham  InataUaiion  Co.  fur  u  iiaji^^fer  of 
the  Oomdl'a  HWiaiaaal  oleetrie  lighting  order  and  for  tlic  erection, 
equipment  and  maintenanco  of  okcttidty  works. 

Snaderlaad.  -  On  Tnasday  an  inqutry  was  held  into  ths  appliea- 
lion  of  the  Council  to  borrow  J^,000  for  extensions  at  the  oleetile 

!i\,'liliri^,'  unilertukiiifj, 

I  h.-  »clinK  town  cleik  i  SIr.  C.  Brx.Nj  (a<d  the  loan  was  lor  ecteotiotts 
to  boildiuK^  and  machinery  and  for  citn-ii^'iin;  to  rn'on  -  iml  oervice™. 

Jhobortiugh  electrical  engineer  (Mr.  .1  1'  (  Ssr  :  i  i  :<^iiil  il'n-  umli  rtftk- 
ing  had  been  in  exiBtenoe  for  10  jrvars,  and  at  ihtj.  euii  of  iut  rear  ihev 
hod  StM  cvnnimvrs.  with  the  et|uiiialMt at li»7.i<w:)  Ho  p,  lamps oonnoelsiL 
Theeapacity  of  the  generatlnK  plaat  was  5..'>;wkw  aud  the  nnmberof 
onitJ  e:>n»nm«d  3.Mh.13'J.  The  (mui!«  rovenv  :  i  la  ;i  vfa?  w-ii  I'HT,  I'>h. 
and  the  engineering  and  nianaKi^n.i-nt  .  rnt  ^  I'l.Ti/i  ,',  mi-  n  ;'n'  -  (mt  ; 
of  £l«'>,.1o1),  which  was  alloestcd  a<  follows  :- Interest  tT.'.i'.tli.  sinking 
fuDd  £7.114,  rBiar*olaailU,9IM,  The  total  amount  sannioned  to  Dec 
31.  1<M)».  was  £3M,«3B,  and  Oloactoal  smonnt  eupcnded  «^U7U.  Ul 
the  i:'2.'>,(J0<>  now  applied  for,  fl.RfiH  w&b  for  buildioRS,  and  in  eouncction 
uiih  that  item  work  Odiiiig  £-i.iW<;  bad  already  been  done. 

Switzerland.  The  I'c-deral  Asseiiibh  has  issui  d  n  decree  grant- 
ing  a  coiiieiiaion  for  the  eonslmetion  ami  workiiis;  o'  a  iiArrow-gmtge 
electric  railway  from  Sii  rre  ti)  liidin  or  Ituioeliu^.  Tliii  i  (>iiee»si,,ii 
I  ■•  III  1-1  uranted  lo  a  syndicate  eiiiiip'"i«iiii,'  MM.tl  V.m\  l!iiliiii,ii 
andll.  Geutuiette,  of  Lottt-vbe,  and  thr™  others,  the  sviiilieati- » 
capital  facing  aboat  t3»jm  ^flOOfiimt-h 
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Tariff  ChuCM. — The  new  Uunff  proposoli*  of  Norwej^nHn 
Cosioius  icclnde  tbe  tmpoMtMO  of  A  pw  MOt  mi  ml.  iatj  on 

■rinchinerv. 

Tauton.— A  mluced  ■«■]•  of  fthwgtf  lor  flMtow omiMit  cuna 

iuto  (oreo  on  1st.  inat. 

Telefnphie  F«&t.— In  the  iaae  tli  D^ily  Tolcf^riipli' 
(London)  au  TkuriKla^',  last  week,  thero  uppoarvd  n  ilc«piktcli 
11  ooinnnm  in  langUt  hmu  th«  redoubtaUa  war  corrtmpundent  Mr. 
Bcmnet  Bwlnf^.  Tliii  mewa^p,  daiad  UaA-Yaug,  Sept.  4.  w»8 
tok'fn'aphcd  from  Vancouver  on  Ucl.  12,  app€NM(ina  in  tfae  iswiie  of  tlio 
*'  Uiiily  Telegraph  "  for  Oct.  13.  The  meoMmf  work  o(  the  Coiu- 
ux-n-iiU  Cubic  Co.  is  utcntiaiied  in  the  "  I>ailv  Telegraph ""  for  the 
Hth  in  the  (rrin!*  following  :  — "  It  ia  due  to  the  Coiunterrial  Cabk- 
Co.  to  sav  ilmt  thi"  .i'  ^pirch  of  over  'iU.OOU  words  was  t«kf!iaph<-d 
from  Vanrtiu  I  i  :<>  mir  l  jHi<lon  ufficv  with  ramarkaUt  n^di^y  fUkd 
ncriirnov — indt  t- d,  aJtuoitt  without  it  slip," 

Tewk«Bl)iit7.— Thv  C(iaiidlhav»daaidadtoafiilyfoapi»*i«nial 

cli^<iri<'  h^lititi^  On)iT. 

Theff.— .\l  Clu-lniKford  IVtly  Sc^-iri  i,  n  l  ilj.inr.  r  r.;iii..  .l  llnrn-ic- 
uiiin  WHS  <ienlei)C('d  Ui  two  moiitli  .  hur.i  1  ili  ,i;r  f  .r  DtcAliii^  n  i|imn- 
titv  of  coppor  and  other  inet  iln  fr. m  Nri  s^r  .  (  n.iiiipton  A  Co. 

Waal  Fife  Tramwayi. — t  i»»ai  iik!«iU  Tuwu  Couia-il  <i»pre»tMHl 
aapnival  of  thi-i  scheme  on  I'Vid.ty.  The  eoimultirH;  enifinaeca  are 
UMMl.  Bnuuwell  Uorriii,  and  the.  truuiway  in  to  be  laid  flnt  of 
all  Iran  Ddurwmiiiw  lo  Lochialis  aad  Ktb&,  via  Chimwmcb  and 
Oowdmboatii.  Tin  aaUnuUad  initkl  egrt  ia  iTuOiOOa 

Witt  BMU^Tba  EdooatioD  cacMoiMM  daeided  on  Ihmiuy  u> 
obtain  qnotatiaiia  far  idoanileioaiit  oloctm  lamp}  oi  H,  16  and 
»  cpw,  to  ba  aapiliad  in  4|iiaiititieB  ol  l,O0iK 

Wliitakww.— Th«  olactiie  ligbtiog  mafaia  an  lo  ba  axtoodad  to 
Kelt*. 


TRADE  NOTES  AND  NOTICES. 


U'hU^  Dialrict  Conndl  invite tandan  lor  tlip  supply  and  orci'l  ion 
of  orto  SDOitw.  direct-eamnt  dynamo,  eoaplod  t<>  n  liifjIi-Hpi-cd 
engine  (reciprorjiting  or  turbin«  type) ;  and  one  w<iirr-iiilj<'  boiler, 
fitted  wtlli  chain  gruto  tu^rhiuiicnl  etoker.  8peeifieAti»ns  (roui  the 
eloctrieal  engineer  lUr.  L.  H  KinK),  to  whom  lenders  bjr  0  p.m., 
Nor>  91.  See  alao  adTertisement. 

Sttiinttfi  Corporation  invite  tenders  ibr  llis  removal,  tdteratioii 
and  re-erection  aX  a  new  station  of  ane4S0  i.n.P.  modern  typo  triple 
expAnnion  ensiine  iin<l  of  a  'I'l-'.V.w  i-,.r(i"inr>ii«  e'irn'iit  dytiniiio :  also 
lh<- «>ipply  and  i  rectiun  1  m  i  mi  tr;(v>  lliiii.:  im  .  ,  Spi'cificaiion!) 
(mm  Ihi-  lK>niiii;h  iliilii.nl  rnLnirtr  iMi.  .\.  h.  I'nixmonn). 
Tt!iutfr9  to  ill.'  to«r  1  li  ir.  (Mr  ,1  lit,  Tli^  i ii.i.s I .  \,v  noon  No\.  I'i. 

The  VisitJir^  niMiijani-<'  nf  r.,  ,,i. '■.■,-.',(  ;ii/  mirl  1!  V»f  wnr^nf? 
Lunalii  ['.'.'I,,,  { l.iiii".  ('iili-,li.  ituui  triii.ii'M  for  tw.i  L;i:i- 
Ca-ihire  IjuiUnis.  feed  puiupe,  eU.'^iu  cxhauat  and  water  pipee  and 
valvaa;  two  Mkw.  and  one  iitikw.  steam  dynamoti  and  a  6-toii 
tntt-eDing  rrane ;  ecaMMiiiicr ;  undergrottid  liiHamMiiaid  oahlaa  and 
b<>\ei> ;  wirin-;  of  buiUUdga,  ewiteliboaidB,  luotots,  bno,  Ac.  Bpeei- 
Oi-iiiionx  from  and  tender*  loUr.  C.  W.  Allan  Bodgaoo.  Tho  CouMf, 
(.'airliek',  bs  Nov.  1. 

Smiuli  rliDiil  ('orporation  invite  tender*  for  two  .SOOkw.  three  pha^c 
(;ori('n\l(>r«  {'t.Wl)  voUxt  to  couple  to  exiatmg  Hellia!)  enginesi,  and 
t\«o  MtXikw.  xyncliroiiont  three  phase  motors  tUflUt)  voltH)  to  be 
coiiplifd  to  e»i»ling  multipolar  Silvertown  dynamos.  Tenders 
(uddreii»i<d  chairman  of  Kleetncily  and  LightinK  eonunilleel  to  the 
toaa  clerk  (Mr.  Friw.  M.  ItowevI,  Town  ITidl.  Sunderland,  bv  noon 
3Bth  insi. 

Tiimivorlli  Corporuioo  are  prepared  to  consider  olS»r«  for  the 
omurtnirtinn  and  uHUBlenaaca m  eleetrieiliy  work*.  Paitioulaia  from 

the  town  cli-rk. 

/V'«^>M  Traniwaye  eoouiiittee  invite  tender*  for  motom  and 
trauiway  boustura.   Tandan  to  engineer  and  luaua^er  by  Nor.  9. 

Tenders  are  invited  by  noon  97lh  inat.  foe  ttie  atavlirork  of  a  bridge 
al  the  Seukoatiie-lana  eleetrieity  wwka,  Hull. 

Sluttfluii  Mnnidpal  Cconcil  invite  Wridrn  for  the  conKlrtiction 
and  opera^n  of  aMut  '34  mile*  of  eWelrie  tramways  on  the  trolley 
ty«t«iu  in  the  strecta  of  the  H<>ttl«iij«nts  of  bhangliai.  Allenmtivo 
propofuiU  are  detrired  tor  singlf'' trolley  and  doable-troUey  line«. 
(  opu  !i  iif  pro  (onuB  contract,  .Vc.  from  the  Council'n  a(,'ent»,  Mesm-H. 
John  I'uok  •)£  Co.,  liii.  LeadenhoU- street,  London.  1!.(".,  or  from 
M(^*rn.  Kiiron.  OnnicI  A  Co.,  iW,  Wall  street.  Sew  York,  f«>iii 
whniii  (urtli<jr  uifurmntion  may  be  obtained.  Tenders  tOtho  Were- 
lory,  Muuicipat  Council,  bbaui;hai,  by  Match  81, 

TBHDBis  BranriD  ivD  Awmmo. 

In  eonnection  with  WhitahanP  Ailionr  Belting  (be  Council 
bare  attepuxi  the  tandarof  tbe  Gilfant  An  Imp  Cn. lor  arc  lamps, 
aadlhatof  tbe  BritUi  Inanlated  A  nabhy  OaUaa  ht  oablm 


Thn  foUnwiii;.'  tender*  have  been  reoeived  by  London  County 
Ck.ui-'iI  .n  iMiiutrriMn  witJi  the  cooatnicliaa  of  the  Graenwlcb 
tramway  pown  stiilioii:  - 

Steam  Kihautt  amd  »lhfT  P^luM, 

John  8p«no«r  (Ltd  )  {mepid)  £9,786  R.  La  Bas  A  Oo.  £IO,nHi 

J.  Frascr  A  S.;.n    iVi'iH   T.  Pi(tR0tt  *  Ce,  . ,   10,-WO 

J.  G  M€-3r<~    11 '111    Alton  A  Cu   lo.Ml 

Heflord  A  SbulUewojd  ..    U,dl3    Konter  Hnw    10,U6 

T  i'otter  A  Son*    11,347    S.  nuiMll  .t  8>mt.   10,«M 

3 .  UusgrsTe  A  Soot   1 1  ,d  12   Mechi.n  A  8on»   'JMi 

Weat««Dd«WrigbU  ....   lO.wn   Stirling  BoiUt Oe.  ...... 

Condtu^rr  ami  otlur  t'ij*iNti- 

James  OAe^  A  Co  (orntlif)  £6,419  Holwell  Iroii  Co  £f>.Vn 

Osyton,  i..ndffliow4Co«.  n,«4}>»  Aiton  A  Co   fi,»U 

Weitwood  A  Wrigbla            H.47B  John  Spenerr  Limited  . . , .  6,7^^ 

H beepbridRe Coal  Alma  Clb    H,014  Sir  Hiram  Maxim  BlOCt-leal 

K.  La  Has  A  Co.                   T  Am      V  Kng  Co   6,40} 

/.Mmgiare dlSeaa  ......   T  i' 

J*uui^Ui,ii  I  id  ml. 

Electric  Conetraetion  Co.  \V.  H.  Allen,  Son  A  Ci.  .  •  £1MIM) 

(ix-trpf^ili  e%fl83   Brno.' l'o«Me»  *  Co.   !t,7i« 

Andrew  Barclay,  Sons  A  Co     IC-WO   Entm  i«l«  A  Oa.i^    U.lu.'i 

Klectrical  Co   lO,Siy    Mtto    ;i.0.-.0 

Johnson  A  Phillips    I0,»£i    Vii;ken,  Sons  A  Maxiiii  ..  II.Oil 

Ernest  Scott  A  Mountain . .     9,931  i  Ovyane*  Limited   M7< 

British  Westtn|{b(His«  Co  .     9,807  '  iOM  Ooebnuis   tt.SOO 

The  taadeia  of  John  Thorn  and  (be  IliiileM  Waiaon  Oa.  were 
inooniplett. 

C.  A  A.  .Mu«ker  Uirfpdlj  £1,468  10    Heenan  A  I'roudj   tl.XTi  0 

J.  M  lUndersm  A  C:>  . .    -2  406   0   J.  Uilcbia     Son   1,'4  >U  0 

J.  Btiehsnan  A  Han  ... .    3,300   0   Ditto   1.774  0 

UansonicK  .V  Itnpler   *2.00li   0  I  Broah  Co.    I. MM  0 

UilO  .    l.TCG   0   Dick.  Kerr  A  Co   1  0 

Cowans,  Sheldon  A  C  >.  .  l,Wi  0  Hu-»t,  Nekon  ,V  C  «.  .  . .  1  (A  '<  0 
It.  W.  ISIaokwvll  A  Co.  .  1,950  0  Js^Hop.V  Appleby  It: Ol  .  l.'.Itt  0 
Me!i«rs,  W.  F.  .lones  A  Co.,  .V),  Cannon-streel .  K  C  ,  li;u  e  seenred 
a  conlmct  from  Braaaala  Corporation  tor  MO  iron  clad  three-wire 
honae-aerriee  fnia  beai& 

BUSINESS  NOTICES,  Ac. 

Messrs.  UobiKin  A  Coleman,  elcclriciil  engineer.^,  T,.  St.  iUry'a- 
plaea.  fiattaa  Bridgoii  MaafCMtla-on-Tyne.  have  taken  over  the 
elaatrkMlooiiHMling  m4iwa«  of  Hr.  Thompson  Uradon,  jux,18i, 
Ranaa-bridge,  Keweaetle. 

ttr.  A.  8.  E.  Aehannami  haa  remaved  to  26,  Virtoria-atreet, 
T^don,  B.W. 

HaaaiB.  A.  O.  A  O.  Hatida  ((mdina  as  Hamlt*  Hroi.V  r-Icctrical 
enirineers,  Ac,  80  and  84,  Snow-hill.  LondiMi,  E.C.,  lirvv^'  di-isjlvud 
partnership.   Debte  by  Mr.  A.  C.  Iland«. 

Me«sr«.  O.  A.  Smith  A  0.  H.  HHntaworth,  alectriral  euxiiteen, 
IHO,  tU-i^eiie-road,  liver  pool,  have  diasolved  partnership.  Debta  by 
Mr.  Siiiilli. 

Mest.rH,  (ieo.  Uecker  &  Otto  linhndcl  Itrading  ai  Sclioen  Hroa.), 
electrical  tittings  agents,  2U,  Cock  lane,  Loudon,  K.C.,  hin  e  dmnolved 
partnership.    L>ebts  by  Mr.  li'dindel. 

The  Cii  riii  ir;  Stwiwork"  Union  Asency  ll.ul.i,  who  have  been 
appoint!  1 1  t  li  iit^.  ul-.  fur  thu  I'niwsl  Kingdom  of  the  Stahlwcrkn 
\crbaiil  A.(..,  Imve  opened  oflirex  i»t  111  and  14,  .Abcluireli  lunc, 
London,  IC  The  company.  «l  l  ii  i  uiii(i  i.s<d  of  14  linns,  is* 
divided  mto  tluee  departments — i.  .  tin  mil.  .Ir  jol^t  iiiul  the  half 
proAuta  departments.    Mr.  .\.  Iliirlm  :i       ■  minivi. 

BANKRUPTOIBS,  UQOIDATIONS,  Ac 

In  the  bankruptcy  of  .Tamea  Mar»«len.  electric  littin-js  maiinfac 
tnrer,  Wi  and  4(>,  Woodcock  street,  and  4,  Cirovi'-road,  Spnrkbill. 
liirminghain,  the  lintt  meeting  of  creditors  will  take  pl.tce  on  ( >et.  i\ 
al  174,  Corporation-street,  llirniingham.  and  on  Nov.  "21  r«t  the 
County  Court,  Biniiinghain. 

(i.  W,  U.  liookor,  formorly  oleclncnl  littin!;!»  inakev.  A:-.,  Ke^cnt- 
parwlcand  Vy»e  slreet,  Hirminghnm,  has  li<  en  ad}iidicat/  d  bi'ikntpt. 

Cbiijns  nxniiKit  Thoe.  Uyoin,  electric  lijj|ht  titter,  He.,  l'd>i. 
Faucett  road,  Soiith.^ea,  by  Jfov.  1  to  Ur.  E.  U.  Uawllina,  6, 
Dtirbienn,  London,  L.C 

Claims  again-it  the  Unth  Kltctric  Mf.'.  Cn.  (Ltd.)  by  Nov,  90  to 
-Mr.  A.  C.  Coinloy,  .Vlbion-chaniber-i.  li^;^^^^l. 

A  meetinf;  to  receive  m\  luconnt  of  llie  uindiiii;  up  uf  the  London 
Telegraph  A  Stcmii  tliui^.-  Kleetric  Co.  iLtd.l  jviU  i>e  held  at 
4,  liouiiord  road.  Stralforil,  l.^si'X,  on  Nov.  21. 

The  KUetrical  Bleaching  Co.  il.td.)  i?.  t«<  bo  woiiinl  up  \ .ilniitarily. 
Mr,  \V.  I(.  Winnicotl,  ti'iieeii  street.  .Sottingli;im,  it  li.[uidivtor. 

The  Traction  Uevelopinenl  Co,  iLld.)  have  decided  to  wind-up 
volnntarily,  with  A.  P.  Ibboct,  9,  Throgniottoi»-a>'«nnc,  Loudon, 
F.C  ,  as  lujaidalor.  Cbuma  by  XWh  mUt. 

Wlniilag*np  FetiiioiL  A  petition  for  tlte  windiMt-vq*  of  the 
ElmoM  Tkrttst  <Ltd.i,  pre»euted  by  Alice  Jane  Iteynoldiv  wM  ba 
heaad  in  the  High  Cottrt  on  lidtb  inet- 
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FlASt  for  SaIo. — A  six-poll-  roiiipound'W'onnil  liyiiniiio  of  ITiDkw. 
v.,  Ul'2  luup.,  14.'j  rers.)  for  direct  couplin^  to  cti^ini-  it  ndvcr- 
tlMd  for  »aiv,  owinR  to  alteration  of  uri);iiul  schi'iiio  of  ilrivini;. 
AppUciitiuiiH  tu  Mi'Mrs,  Andrvw  Haiidviiidv  Ji  Co.,  Kritjuiiiiii  Imn 
Workii,  I)itI>v,  iir  to  Mt-sxra.  Qnsmwood  &  linllc.v,  I.cmIb.  H<'« 
also  adviTtixeiiii  iii. 

Klwtric  liRhtitiK  pliuit,  coimiittin);  of  two  AO-unit  Willans- Mather 
A  I'Intt  eeta,  is  for  lalo.  Addmw,  "  Kngiiiper  in  rhief,"  Messrs.  A. 
OiilritUFs.  Son     Co..  Dublin.    Se>o  also  advertisement. 

Otrbou  tor  Bala.— Mr.  N.  Cohm,  of  8,  IVtcr  stnt-l,  Wardour- 
HtD'cl,  l.ijiuloii.  \V..  adv<>rtiiM.-s  for  salt'  IH.tMlc-arlxmii  of  varioua  lUM-a. 

Motor  Wanted. — .\n  elertrir  inot4>r  al)OUt  H.i  b.h.p.  is  required 
for  direct  cuuplini;,  also  stiu-tiii);  nuitcli.    St-e  advertisement. 

PremUM  to  be  Said  and  Let  — Tlie  40  venrs'  lease  uf  Crown 
Wiirk^.  Hanrnift-roa4l,  Mile  End  road,  I..i>ndon,  F...  is  to  be  «ild  on 
Fridav.  imt.  Tlion'  is  JM.OUOft.  of  working;  space  on  two  llnors, 
a  van),  ktalilen,  ollii-eii,  kc,  with  option  of  piiri'h»»iiii;  freehold. 
I'nrtirulnrs  from  the  aui-tioneerx  iMeMm  (ieor);i'  \V.  Dnwes  \  Co.), 
1*2,  ItasinKhall-atrcct,  London,  K.C.    Se«  adverti-sement. 

.\  warchoiuic  or  factory  is  to  be  let  at  Lewishatn,  climr  to  main 
rna4l  and  within  2  minutes  of  station.  l-'Uxir  aren  nhniit  n.lXN)  >i|.  ft. 
Applications  to  Mr.  Wut.  Ji-mird,  40,  l,oampit-vaU>,  Lewisham, 
London,  S.K.    See  aiUfrtiiW'mi-nt. 

.\  «>'ll  lighted  fartory  in  ailveriiiu'd  in  another  rulumn  to  be  let. 
Applications  to  4(M,  Ilornsey  road,  liolloway. 

.\  uell  i  iiiiipp<>d  fnetory  of  four  floors,  ll.aOl»  m\  h  .  i«  !•>  b<>  h^^ 
at  .ViH,  Hollou  iiy  niiiil,  I.<indon,  N.  Applirations  to  Mr.  .\.  Monk, 
5.">'.  UolliiWHy  loml.  N,    Sit  advertiseineiil. 

Tramway  Life-gttarda.— The  inrreikw>d  speed  cf  electric  over 
liitrsr-ilrawn  tntmcars  has  led  to  the  adoption  of  a  life-giiaril  on 
the  fiuiler  vehli'les,  and  the  most  etficientuf  these  fniards  haM'r.>nie 
into  i'\t4'nsi\e  Um'.    In  our  dei^riplion  of  the  I^-icester  Corpuratiiiii 
tramwH\H  (77ir  HhTln-  itiM,  M«v  ail,  IHl>l:  we  ri-ferred  t»>  the  life 
Kuard  adopted  on  tliene  InieR.    Tlii*  fnrin  nfeuard  ix  nnkiiufai-tured 
li\    IliiiUiiii-liiiwrint;  U.td.),  of  Mani'hetiter.     Tlie  aeeuuipanyinf; 
illustration  Ktves  a  sketch  of  Style  A  of  the  lIudsoii-ltowriiiK  life 
Kiianl,  of  which  over  '2,(XM1  «r<'  now  in  daily  use.    IWsiili-a  I,eiec»ler. 
llii-se  ^lard.t  are  empl<iyi-il  at  Miinelnster,  Sou  h|>or1,  (ilitsRow, 
Ilfiird,  Stalybrid^e.    Itath,  Wellinulon   |N./.)  ami  other  plitcoM 
From  the  sluA  A  is  su»|M>iide<l  a  Hvvin);-^'iite,  It.    Cpon  a  shaft.  C 


The  HudMi  liomtiat,  Trainw^  Lifo^ord. — Stjilc  A. 

(carried  by  the  pilot  boanl),  is  a  cradle,  D,  hold  up  (ao  lon^  ns  the 
(pile  is  Nerticab  In  a  bar,  I'.,  and  a  "  tojjK'le  "  or  knuckle  le\  er,  K. 
when  the  Rute  »win),'s  inwards  it  break*  the  "  Uigifle,"  and  allows 
the  cradle  to  fall  and  ifather  up  the  ohstrurtion.  The  f.tot  rod  (i 
re  sets  the  "  lot;t;h'."  CiimpreH.si  d  nti  i  l  is  used  in  the  manufaetiire 
of  nil  the  luechoiiical  parts  of  these  Kuimls.  which  are  made  in 
various  pittti  rnK  to  suit  tlie  rei|uireiiienls  uf  triunwny  owners,  the 
chief  points  uf  ditferonre  heini;  that  woven  wire  is  employed  in 
some  styles  in  place  of  the  wuoilen  lathes  lulopted  in  other  fnnns  of 
the  Kuanl,  and  the  re-S4>ttin)!  Kear  is  variiil.  In  each  »t.\l«  ihv 
'•  Rule  "  is  fn  e  t4)  trail  in  tlie  event  of  the  rear  of  the  car  being 
depressed  ou  in^  to  une\  en  diutribuliun  of  the  lo«ul  on  llie  car. 

MathenUktical  InatmnittStS.— \Ve  have  n-celvnl  from  Mr.  \V.  .1. 
Ilrtmks.  !t.l.  Kitzroy -street.  London,  W.,  spiN-imen«  of  flexible  and 
parabolii  curves.  Thi-se  iidniirable  dev  ioi-s  lun'  made  of  celluloid  nn<i 
are  invaluable  tii  sludenti  mid  liniiightHiuen.  Every  student,  at  some 
time  or  other,  has  felt  the  need  of  an  iiu^xp<<nsive  reliable  flexible 
curve  which  will  enable  hini  to  draw  a  curve  iipproximutinf;  to 
points  obtiinied  cxpermienlally,  and  Hlthoui;h  there  are  several  of 
these  on  the  market,  that  demote*!  by  Mr.  Itrooks  uiiiloubtedly 
pOBAesses  advaiitnKes.  It  is  made  in  four  palt4-rns,  the  iir^l  <.\i 
consisting  of  a  flexible  strip  of  ei  lliiloid  or  steel,  provided  with  Lubn 
alon^'  its  U-iigth-  Cp  t"  the  Hin,  size,  iliis  curve  can  \iv  held  down  in 
p<^isition  by  pliieini;  the  fingers  of  one  hand  on  the  labs.  In  the 
larKer  sizes  the  tabs  are  Kt  curetl  by  weights  or  drawing  pins,  and  the 
ruling  pen  is  not  obstructed  by  these.  I'attern  It  is  n  sUh>I  strip,  and 
any  snap*'  iTiven  to  it  is  retainc<l  by  weans  uf  a  stifT-hiiiKed  link- 
work  iittached  to  the  tabs.  The  piirabola  curve  is  very  accurately 
cut  in  transparent  celluloid  by  specially-designed  applianees,  and 
its  axis,  focus  and  liitus  n'ctiiiii  are  etiKraviil  upon  it.  It  is  of  con- 
siderable use  to  i1raiight.''nien  and  leaclu-rs  of  mathematim.  I'sed 
in  conjunction  with  sipiaresl  |ui|M'r  it  eflects  a  Kreat  saving  in  time 
in  the  graphical  solution  of  ({luulratics. 


_New  Swltchet- — We  have  receive<l  from  Mr.  A.  P.  I.undherg, 
477-  IH7,  Liv  erpotd-road,  I.<>ndun,  N..  samples  of  twoB»it4'hes  w  hieli 
lie  his  n-cently  placed  upon  the  market.  It  is  claimed  for  these  that 
th«"  Pivul  lutormediiOe  "  switch  ,  Fig.  1;  is  the  first  switch  of  tumbler 


Fi...  I. 

action  on  a  single  has«  «<»or  produced  for  "  iiit4-niiMlinl«  wiring  "  (eon- 
trollin;;  lamps  froniany  desired  pnsitionHiii  n  circuit).  IVeviouslv  turn 
typ<>switclii>shavelMi>n  employed  or  tumbler  and  turiilyperiiiiibinwl. 
<  •ci'asioiially.  when  tuiiibler-type  switches  were  apei'ified  for  use 


thr.iiu;liout.  it  was  necessary  to  couple  two  '2-way  switches  together 
for  the  intermediate  positions,  which  necessitated  the  employiiieni 
of  an  ugly  litling  and  more  complicated  eirruit  conneiniuns."  The 
iliagraiii  of  connections  il'ig.  %  shows  how  the  new  switches  can  Im' 

arranged.  The  "  I'ivot  Inter- 
iiii>diate  "  switch,  although  a  Uttle 
higher,  is  of  the  same  diameter  as 
standard  single  or  two-way  switches 
of  the  tumbler  type,  and  cnvers, 
,Vc.,  us«<l  with  these  Bwitclii.s  an- 
iiiterchani<eable  with  it.  It  has  a 
pat4'nt  variable  ■  leverage  action 
which  is  very  definite.  The  patent 
locke<l  type  of  cover  can  In-  fitt4-d, 
and  large  si/c  loop  in  teniiinals  are 
arranged.  It  can  be  supplied  for 
flush  work  isoe  Fig  !t)  and  all  ly|)es 
4if  BtanilanI  fronts,  Ac,  are  inter- 
changeable;  or  II  may  be  used  as  n 
reversing  switch  Another  applica- 
tion is  its  use  as  a  parallel  series 
switch  in  hospital  wards.  Ac,  the  rtimuval  of  one  of  the  copiier 
contact  pieces  on  the  rocking  contact  arm  iH-iiig  the  only  alteration 
necessary  to  convert  it  for  this  purpos4>.  The  sv4-ond  awiu-li  is  an 
improved  •'  Itowapring  "  pear  switch  (Fig.  4».  The  current  c«rrving 


Fi.i.  I. 

pans  of  this  switch  are  mounted  on  a  vitreous  pitrceloin  luisi-.  and 
a  wider  break  than  in  previous  patterns  is  arranged,  in  addition 
to  improved  ti-rminals.  The  porcelain  ba.n-  is  easily  lifleil  from  iis 
containing  ciise  to  facilitate  wiring  »p,  and  the  appearance  and 
design  is  admirable  in  every  respect. 
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lB<rtHe  Badlmton.— The  nauieb  of  Mr.  11.  J.  Itowuni;  uiid  (he 
DmnfalC  Badi«nt  Heat  Co.,  '24.  Bndfta-rcnr,  London,  E.C..  nrr 
iiiMpaiMlj  MiocMted  wiUi  (be  devakipnant  of  the  lamiiioo*  olec- 
trie  ra^ator,  and  in  •  n«w  iiit  wUeh  Um  compuur  mnmr  ianing 
Min«  Una  «i«mplaa  of  this  AppanUm  m  Katad  MM  dtMtibad.  We 
have  B«l<>cu>d  from  a  large  nnmW  of  illiutrationa  two  exampleji, 
one  plain  and  one  omamenUl.  Fig.  1  ia  of  a  light  portable  type, 
aopperod  aU  ovar  exeapt  the  baak,  and  apeeial^  daatoxad  tot  wubqg 
nMOHi  oOeaa,  Ac.,  wham  a  porlabia  heatair  it  rima  appeaiaaaa  ia 


Fici  I.— UowHing  lUdtalor. 


Fm  2.— l>owsini;  Iln<)iB(or. 


mjuirnl.  The  overall  dlmi  iiHioii^  of  this  rmlintor  iin  —  li<  ii;lil  "21  Aiii.. 
iMiitli    llliti.,  ilcpth  Oiii.     I'iv*.  -  I-'  fi»H  -.hiifMHl,  pattnt  iiipfxTiil 
rtlUflor,  with  fiincy  lnii-<-<  fimiK',  lulaptiil  f./r  liniwiiiv;  room-,  licil 
rooniK,  bomlnir.-..  «lii-i!s.r  a  hamUonii    tvj'i   dI'  iii4i:>t"i-  is 

rei(iiirrsl.    Oxemll  iliiiicniiionii — heijjht  t£fin  ,  width  Zjjjiii.,  ikptb 
10^1)1.  lioth  thaaa  riJiatno  an,  aa  ahmm,  fitted  with  two awilcbm, 
anabling  one-hji  flw  awwMt  to  ba  ahnt  off  whan  not  naadad  Tbo 
ahaalarliatawtlalnawiiiBhfafcriBatioBW^^ 
wbieh  an  coming  into  gtnanl  naa. 

OaMapWfc— Tha  India  Bnbbar,  Gvlto  BanhaftlUagrapli  Worica 
Co.  Iiara  jaal  isanad  aavaral  dioot  Uala  dealing  with  (1)  R^mwr- 
Jonc*  trating  kfyt,  (3)  itjnnarJoMa  OniTerBal  shunt,  and  <a< 
Byiner-.lonfH  pntrnt  eonnectoil.  In  flit  Srst-iiiciitioned  list  illui- 
timtions  ami  pArtirulars  of  diacluuige,  TCveraing  and  Khurt  circuit 
keya  are  to^t-n  Ihe^ie  Iteys  have  apintl  wiraa  to  oniture  perfect 
metallic  (■onncction  iM  twoen  the  contact  amii*  and  their  tertniimlK,  so 
that  thii  liearinsT'^  inriy  bt'  well  hiliri<'nt<-<l  to  sociiriH  frve  inovenii-nl. 
Friction  lK'tw<'<'ii  tliu  nibbiri);  coiitart  tiurriiceit  keop«  tbcin  clean, 
and,  iw  OIK-  ii  or  colli  and  the  otlier  of  platinimi,  there  ia  no  tearing 
action.  In  the  itecond  lint  a  universal  abant,  which  can  lie  oaed  for 
oU  Iba  taala  fo  wlddi  tba  Vniaatitoaa  btidM  aiid  tha  Xalvm  and 
Tarlqr  aBdaa  an  anHaUa,  ia  iDuatnted.  Tmtrinurthiaiadeonthc 
aame  principle  aa  the  laiigar  pattern  diant  which  haa  been  employed 
in  the  India  Itubber  Co.'s  works  for  the  past  dgbt  years,  and  has 
bean  found  to  be  in  every  way  natiufHCtory.  Instead  of  tlx'  inxtrii- 
nent  being  contained  in  two  lurKi.^  niul  »e|>arate  cases,  i\.s  liitbi  rto, 
both  pnrta  are  now  made  in  u  «iii>;Ii'  ci-i".  iiifasnriiic;  Ktiii.  by  "in. 
by  ajin.  In  this  way  tlie  KUiatlttr  |>:i'ti  i  n  ~h'n.:  :s  |iiir:iL-uliirly  suit- 
Mn  fur  uae  on  Ixmrd  ship  or  in  cable  ]iiit~.  '.vh<  re  spuct'  is  limited, 
and  enables  effectual  insulation  to  be  provi  1'  1.  Iivsidcs  reducing  the 
cost  of  the  instnmient.  The  tliird  list  ilhieiiui<  -  several  forms  of 
aonnactors  for  electrical  testing. 

Maaara.  Huldcn  &  lirooke  iasuo  a  new  list  duitcribiug  and  illni«- 
tratlqg  Bfooka'a  pataot  axhaoat  head,  of  which  a  section  ia  ahown  in 
'  the  aceoni|wnying  illnatration.  These  hemlx 
are  conKtrticled  on  an  improved  principle 
and  breikk  the  beats  and  niulflc  the  noises 
caiiHcil  !<;.  I  \  li  rmt  steam  ;  and,  further.eatch 
hot  nil  i  I  I  condensations,  and  piLVent 
the  distnliutioii  of  greasy  sprny.  The  internal 
nreas  are  arranged  to  avoid  back  premure 

Tlie  Sti  rn  SoTinrborn  Oil  Co.,  (57,  OracC- 
f!Mu-i'li -In  ■  t.  l.iiiiil.ir..  i'.A' ,  lime  prepared 
a  <'irciilat  ri'l.itiii;,'  to  ii  -|tr*'Kil  cliih.--  of  lubri- 
cating oil  uhiili  tile  o>ia|iiiii\  li:is  phui  il 
Ufoa  the  market  for  use  in  turbine  Inbrica- 
tun,  aad  of  wbieh  tiwooiimKr  oflec  aampks 
fna  to  inlanrtei  paitlca.  Xna  aompany's 
"OeoantaUno**  on,  a  ^yUndaroU  for  aanMUalad  ataam  ^lindars, 
ia  alao  dajlt  with  In  m  eiiaidar  now  availaUau 

Pnrtiealan  and  illnatnUiona  of  farther  axamplaa  of  lilplirrit«:o 
inalallation*  inade  by  the  United  Telpharago  Colt  Waatllald,  New 

Jcrwy,  U.S.A.,  are  to  hand. 

Bxyoxt*  of  Bloctileal  Anarataia  lal  Mrtwlil  T^t  follow 
hm  U*k  aiMal  tartienlaw  of  tho  onoiii  of  Britiah  manu 
faatOMd  alaetriaal  appwatiia  aad  aateiial  nnafaiding  telegraj ' 
taUpbona  win  and  material,  ba\  not  iadnding  electrical 


whieh  iit  not  separately  specilied)  fr.mi  Oi  t.  I'i  to  1",  willi  the  ports 
of  destination :  — 

4/HM—Aleundria.£109:Baira,£°2);'ii  including  t  .it"  ti^l'k'riipb  appsra- 
tas):  Ca|wTown,XI!Kt:  Chinde,  Cli;  i^li>v'raphiniii('rijkl| ;  Darlmn,  £l.!Mli 
(ineludiog  j21,47yteleKTaph  materinli;  Kast  rjomlnn.i:'*!*;  Port  Kllxabetb, 
£:i9fi.  .^rormiiw— Hnenos  Ayre-.  L'J'i'*  ini  ludmir l  It.'.leleKrapb mslcrial) ; 
iliuiraJaiia— Adelaidi?.  £1'..  .\iii  I,;  i-ni.  tl.'  . ;  l!n il  iine, i;:)5 ;  Kremantle, 
XlWt  (iDciodiiM  £17:!  telegraph  material^ ;  l.ytteli.m  t'JM:  Uelboome. 


.  _  tJUHt  Otago,  tM ;  Paitb.  CSt  ftalsRTaph  material) :  BTdoar, 
£»jm  dndadiog  iV»  talagmph  material) ;  Wellington,  £  164.  Btlaiiim- 

Anlweip  f-WS  :  (Jhenl.  C4H  :  0-«ten<l.  Ill  owt  asU^graph  wire).  Brazil  - 
Rio  Janeiro.  Ills  (inc^u  ling  llti  Ulr^riiph  material)  <:'<iiMu(>i— Halifax. 
£3fi.32y  H<  iegraph  calile).  (Vy<»n— Culumbo,  ill  IT.  (7pi,ki  -Shanghai, 
£'>lti  (including  £300  telegraph  material),  i  ■■/yruA.  £15  (teleRra|ih 
material  1.  Fram-f  Book^gne,  £347;  Parin,  £:i.:iJ.>  itncloding  £3,-il0 
trtrtrraph  material  i.  Oermany  rinmburK,  £UH.  UiliniUar,  16  cwt. 
and  140  (telegraph  malarial).  IIMmd  -Amsterdam.  £3S;  Flnahlng, 
illi  //u;ii»  KoHf,  £43.5.  Mia  -Homhftv.  I.I.:130;  Calcutta.  £100: 
.Miiiirii',  £212.  HHuht—Hi.  Pel.•r«h^lr^r.  tliiT  linchi  iins  Ci:t'>  t-  le-iaiph 
paper).    .S'jMi'n— Oodia,  £10.    SfmiK  .S><r{raurN<'— I'enanc.  £  <8  ;  S:nga- 

Mta,£m.  Smtdm  Oothanbo^g.  CM.  r<*t  -Trinidad.  £1S. 
Tolal,  Ml,ai7.  aptart  fna,m  In  fta  aaitasponding  «ak  laat  war 


(Co|>ttt  of  tin  OMtfiMtiMMl  w^  eaa  ki  iitd  ITMl  n*  SMrMaa  eMsa,  nnft 
tiw.aanceip(irfrib1btisd pries.  Ai4Cp«asat.rarataaadar<srlseslgahMk«  I 

"  Lecturaa  Seientifiqoea:  A  Fkmah  Reader  for  ifeionea  tUndenla." 
Dy  \V.  U.  Hart<»g,   (London :  Bivhwtona.)  Oa. 
"  First  Stage  Magnetism  and  Elaetridty.**  By  R.  H.  Jnda. 

New  etlition.   (London :  W.  II.  CHvc.)  2s. 

"  The  Higher  Text  Hook  of  Magnetisiu  and  Elaetriaity."  By 
K.  Wnllaoe  Stewart.    (London  :  \V.  It.  Clivc.)  ea.8d. 

"Till'  l.iiwand  I'mcticc  relating  to  Letters  I'htonI  for  Int'enlioiw." 
By  .Nicoliis  Vale.    (I^indon :  Hutterworth  A  Co.)  Ifi*. 

"  Notices  snr  I.'f'.lectricitc.  By  A.  Cornu.  Extraites de  I'Annn. 
aire  du  lliirean  des  I/>ngitude8."   (I'aria:  Ganthier-Viliara.)  bJS. 

"The  KlecirieTranicar Handbook."  By AV. A. Agnow.  (London: 
Alabaster,  Oatebouse  Jk  Co.)  2a.  Od 

"Elektrolytixchea  Vcrfahren  lor  Hantallnng  paraboliaebar 
Spiecel."  Monntrrnphien  iibar  aoMwandte  Elafctrachaaua.  No. 
Xl\  .  Ky  S.  (  ouper  Colea.  Ttandiatad  by  Dr.  E.  Abel.  (HaUa: 
Wilhi'hii  Knapp.)  lui. 

"  Kiinstlicber  Graphit."  Monomphicn  iiber  angewandte  Elck- 
trocheuiie.  No.  XV.  By  F.  A.  1.  Fltaaamld.  Translated  by  Dr. 
MaxHtttb.  (Halle:  Wilhdni  Knapp.)  9m. 


PATENT  RECORD. 

The  fiJlotnng  Li»l  u/J/i^iV.ifiuii  Jor  Palrntt  and  Sptriu.  .ilioHtpHUiiAtil 
hat  UfH  rompUi  i  for  thit  Jnurx  il  hi/  Hsasu.H.  Mtwm  BJt  KLLia  k  PaVOO, 
Okarlrrtd  t'titnl  Agent:  :",  t"Atii«ry  /-r«r.  /.nitd<in,  ll'.C 

Al'l'LIU.VriO.NS  F01{  TATENTS. 

NoTF. — Tht  Uiufcruirad'oiU'f  Apptir^itimuart  ivotofOklomAlu  iniptttiM 
vnlUnfltr ai-rejftmnrc  of  t^MfUti  s>/ •■'n-vi(i.,K  7VwaiWrt<W»paiWlt>tS<S 
aftmuuaxia  npplimtioit,  an  iul(riii  ,t  ajij-til. 

Vmiat  sttir  wfac  staterf,  <*«■  apftkatiim  a  madt  i»  Umiatt, 

Ssptembar  6, 190*. 
10,198  J.  X.  FiDiM  and  S.  U\  KiDun.  MaaahMter.  Ura.giiaidfc 
1S,8S8  A  Bi-axpiu   Arc  Um]».   (Pile  applietl  for,  8spt.  «,  1908,  dale 

uf  sppliofttion  In  llel^sum.)* 
!9,?'42  II.  I.IA  unci  S.  Mm  mki  i.,    i:.le,-tiie  linlit  filliogs. 
19,242  A.  UUKIitsiiM  anil  J.  M.\«Nai.lil.    Klcetric  gcaerator  luooiuaiivfa 

aad  tba  HbUb 

19,246  R.  P.  WlUMH  an4  A  C.  HaasHau-  Aotoin«tic  nignallinc  for  rico- 
t'ic  raileajs  or  tramway*.* 

19.265  li  MiiKiiMKB.   Iiidioatiiigd«via-ji  (oraiaetrical  6«t'«lanas.* 

19.266  U.  ZiKiiKMiSHd.    Oilvanic  cell." 

Seplsmbcr  7,  1901 

19,305  ¥..  .M.  T.  HuimtM.     Klectric  iiiterlixkini;  Aiiviin'us  for  electric 

onialii  ,tn.|  pi.int-. 
19,326  J.  F.  J.n«i».    Kl.ttrii  hun.l  -iritchea  f..r  mot  n  cjvk  .  Ac 
19.33-5  J.  VoON<'.     KlimioatiDg  the  effrcts  of  in  luelum  id  teleplioiie 

systems  and  the  like. 
19,334  Fuji  or  Raiss  *  Klkhm.   l.iv«-|«»il.    Electric  motors.  (Data 

appUad  te,  Oat  12, 1903,  date  of  upi  licatiaa  hi  Fnuiea.}* 
September  a  190-1. 
19341  T.  Hatxss.    Birmingbatu.    Daarltig  (ur  niutoi  j,  djoamos,  ke. 
19,343  J.  UcRrBT,  J.  MvavHY  aad  I>.  Uoodicii.  Uirkenhead.  Kcgalattag 

trotlqrbaad. 

19,364  !„  W.  fUMnntw.  Bsth.    Oombined  dririag  gair  and  bnka  for 


!,.  W.  Baaiiirrngi, 

elei!tric  craiwi'. 
19,.Vj5  W.  M-  1miicu',>..iiii. 
19  419  W.  II.  Cuai'M&x. 
pawsr  batt«,  &c.* 

19,422  HTAHaUiaR  (AllgeoaiaalleleaohtHWianlB'iiitfaalrfa  A.-0. 
tianaaay).  KagoMlag  mwhanlnu  fur  arc  laai|«.  * 


l,e.;d"  Ml  '.Alii'  LMiiiluits  for  wiixw  aud  cable*. 
ICeiiioTiug  static  electricity  I'rom  paper,  yam, 
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19,440 
19,476 

lfl.4T7 

19,475] 
19,479 


19,640 

19,661 
19,571 

19,572 
19,573 
19,574 

19,5!'» 

19^ 
19.600 

1M» 

»^47 

19y661 
19M5 


S^tmhn  9,  1904. 
T.  TATtOR.   nirmiDgtum.   luUmal  iaMlktian  cf  tubMMd  hltingi 

(<ir  «lrctnc  couiluiU. 
\V.  H.  l&BCRwooD.    litti:  Sm'tchf*. 

<).  Imrat  (SiemeM  Scbuckwt-WrrkT,  <i  ni  1>.H.,  QeruitDj).  Kl*c- 

trie  ctaM*  vr  the  lik*. 
W»r.wicK  MiiiilMlir  Co.  <i  K  Co  ,  r  s  Km»ri^D<7K0*aiaaf«. 
i;  1  H.  CD.  Ki.K.  Cm  .  f  S  ).   KaguUT     (. ,  i  lwtric  gRwatta. 
U.T.  H.  Cu.  (O.K.  Co.,  L  .S.).    Kl«ctricity  ni«i«r». 
O. r.  VnnoAi.  Electric auUmtis Mock (igMt uirl iOHjcj-Univ- 
A.  Wamr.  KlMlrMtr  aMton  of  Um  atrru-jr  flootnilriM  ly pr. 
A.  Wmm  and  U.  Fi  axhan  Kiasoh.    n«tlni^<i«  intara  for 
•IUniuii8«Hriot<. 

S«p(«ail>or  If? 

0.  K.  Kliti'HIIi.    MaBche»U'r.    W  .11  n>rUpt .  .r  I  mtHi 'i<-. 
A.  HaOMaMN.    Hlcatnitiaoioni,  applinl  kr,  A-|it  12,  IdOi, 

Art*  at  tipplioiMM  te  OnMiig  j* 
J.  Diio*  Mil  T.  0.  Diiov.  CnMmti  i«it  Mid  niwl  MmiHs  tnm 

w»y  •7«t«ta  snd  vebiilM  thcr«f<>r. 
J.  lluNNItTTI  iltld  H.  (ilRBAHDI.    Tr  ill'T-  f  '^  clr.  In    li  .ia»»y».* 

A.  O.  llijoxm  (.Siicl.t.'  AiioinyD<>  d>AU(k-i  Kl«ctr<i  Chimii|Oe«, 

SiritxorI»nc(1.    ImiI  (leroxUlr. 
li.T.-H.  C.J.  (i;  K  Co.,  I'.S.).    Coulrulliiig  rir\'ui(  l.rr»k«». 
H.T.-II.  C  1.  Hi.K.  Co..  CS  ).    Triiio  toBtr«l  •y.d- m«. 
B  T.-lf.  t'.i.  (C.lv  c  > ,  r.S.)     Motor  (ontitil  »y»tciii« 
T  I'rxi  ^^.    Kl-^stdeily  mel»r».  »i  (  lie"!  (or,  l>oe.  29,  1903, 

iiAi«  mt  kp{  i  I  I'uMi  ill  r.s.i* 

M.  ]1a<  ItOXktD  Mi  HaRIjV.     Cj    nft  -i  l.  inluir 


19806 


St|tteuil*r  12  IW. 


lUn^iuu.   K  l«di  ri  >-  oMCDdio  \  »ri»>>l«-ip»»J  aw- 
OlHf««.    Contnilni  wnmtm  r«r  mtttic 


A-  O-  t»ftAM*«. 

/. 

A.  T«rmi>i%l  fur elMlH*  

I(a  r:tN  mk  ii.  <  o  I  <i.  liAamfl  Mid  C.  H.  Cnaranb  Bite- 

trnlylK!  clwtricily  metira. 
P,  C.  surTH  »nd  K.  H.  llAm. 

(Irclrk  lieht  6tUo^a. 
J.  UUNKi.    hilfciria  lanmya  md  IrtftMfL 
H.  HAnrHoRH.   AuImmlUe  trM*«iltti»n  fir  altetrfa  In  abrai  at 

c»th»r  n'ljiLa'* 

S.  [  limber  13,  1904. 
J.  SlMi»uiU4).    MmwIvCaUt.    rr«H»j  ft^m. 

MdlS,74»  A.r.tautf.  AnM«iiMJ«riliiirilwtiMa(alMnHaia| 

■Ifctrfo  Mrftok 
M.  Wii.tiMiNAK  and  R.  U  Hoao.  TlwnRaBilML 
R  Axm.  I'ainuforalactriattMKmifaaaa  Uglit  laMnaya  ao  itw 

1'  'Oduit  »yit(n>. 

8«|>temb«r  14.  1M04. 
.M.  UaIoUR.     SlATticft  rcaiAtancca  Ivr  aleotric  volkector  motom. 

i.l>ftt<-  Appllvd  (or,  .S<.'|.t  16.  1903,        '>(  appliotioti  in  Krsun.)* 
.1.  J.  Il<<li-^>>l<.    I'r»tei  ling  "  lire  '  ta  li  on  el»ctrie  rkilavv.. 
F.  W.  Howoaia  (A.  ll<.Diiiel.  swiiu  iUail),  Uagunie  iMMtar*. 
W.  i.  U*vr.  AroUoii*. 

T.  Unxm.  01i*ic>w.  i  >|«raUnx  poiata  a|  an  ihnuh  wUrni^  or 
(iir  Km  from  u  ■ppruicbioK 

19,«1fl  \  fJ.  Hv-.n)iv    <iUign«r     KI«L'lTic  r.>a<lull  >y«tem>. 
I9,it\^  K   1  isMas,'*.    Lirerpoi,!.    Klsi  lrii-  Ixditeri.* 
19,885  ivr.  il.  Co.  iQ.y..  Cm,  i\%i   KlMtrip ooalroUaM, 
l%a86  B.T.  H  Co.  (c. >:.  Cm..  iT.«i).  »Hlfl«  r«H«ay 


19,(i8& 
19,'M8 

ia,7GS 
IVM 


iy,f22 

19,833 
19UB» 


B,T.  H  Co,  (C. >:.  Cm..  IT.a,). 
wctiMnitl  c>nilMi'lMr>. 
19.887  IkT.  II  i     iii  V.  Cm  ,  r  s.  . 

n.T.  II.  (Vi,  <o.i;.  c ,  I  .s.' 
it.T.-ii,  crj.  1 1 ;.!■:.  c...,  cs,), 

a.T.  lL  Cu.  iU.£.  Co..  U.H.). 


193S8 
19899 

19^991 


<a»|il*jliig 
s..r«t7  (let  ic«i  frv  alKtria  a'liiRlUag 


Kir.  lri>m«(;o«tio  m«r' 


i9;w 


19961 

19,976 
19,979 
19,993 

19,997 


19,938 


B.V^.  Ok  iOJt.  C<  U&).  PMMtiw  Miiw  tar 
R.  E.  BLtcMDttir.  Biniw.  PriaHiy  bat; 


20,(500 
20,001 
20,003 


•%ailvaUiM. 

■a*- 

B.  0.  HARi-uCkT,    I'uAh  bulU'Di  nod  Ui«  lik*. 

A.  H'iUMKL.  KltctroiuitgniU  lutving  poUriovl  urniiturM  (or 
apparataa  optnu^l  f-y  roirr  ^1<of  rlntficcumat.  IUm«  applir<l 
§at,  Dan. 91,  1903  <luti    i.{i|>.;r»u  n,  m  Swilairlaaa.)' 

S«jiteml«i-  16,  1904. 

B.  B.  Ctum.  MiBifaattr.  TWrd-nil  nj^mn  of  «l«<;ti  i<:  h  acUoii, 
K,V.3aM»,  llBDe^Bitfr.   KleeWoUljr-eoatntlM  itrlf  Iok  gwr, 
W.  K.  KviKrrr  and  K  .1.  N»»n>t,  Elei  tiiral  propuluoi)  <4  vehicle*. 
W.  K  KviRSTT  anil  K.  .1,  S«vit.>x.    Slagiieli :  wh  il  . 
KvcRftiiKOit  Viu.-<oLU  and  K.  II.  N  i  iNOi  is.    S  lunt*  for  <ilc;tri>'il 

imti'jiuetila  of  the  iiiaiiog  ooil  >f  |«. 
H.  R.  SriURT.    Appiratu*  (Mr  i-ogMlaliiig  <ho  o(  viecli  it: d 

circuit*.  :DAte  Applied  (oi,  Sspi,  2},  iyj3,  >l<t«  u(  a|ipliiiatioo 
ia  r.S.i' 

K.  F.  Klkih.  CurfaBteoiU«iHiOKil*Ti>.'«a(<iral«aiiugMaMitai«anl 
■uotMrt.  (Data  anpliid  for,  ^aul.  96.  iSOBk  data  of  agipjaBiiun 

in 

OtUtQ,  Vummen.  Klaetri mi  tiaailoc—w,  (Data  annlicd 
Sept.  33. 1903,  data  uf  ap|ilietlI»o  ia  V.9.)' 

'".  LX  (i,  KoBTRMna.    CuHa  for  «ln.-lrii-al  nj.i.trAlu-.  (l>;(teA)>)>Uvd 

(or.  >iejil.  50.  1:03.  dute  i  l  uii|iliraiMU  in  1' 
I*.  M  I.lM'Mi,."!,    .*iy«^frist*  of  f?!t*«**n':n1  ^tiiljiliti!i  >:j.      n.tt«' applied 

I  Mr.  Snj.l.  30   L  to.'  ..!i,ir  -.(  rij.iln.i-i  ii  n.  C.>.  * 
K.  Uirkilahi)  and  S.  Kvui.    rrL->  e,!t  and  iuruaoe  fur  nulgtvliug 

ariil  aatariala  (o  tha  aotion  of  Ua  «la»ti-i«  an.  <(»aM 

app'ied  t«t,  Sapu  19, 1905.  data  of  a|ip]lo*<lg<n  hi  Ifarwy,}* 


Man,' 


19,%I 
19,341 
21.827 
21,315 
21.960 
23,559 
23,M0 
8UI6 
K«>S 


7,'^ 
8,640 
10,688 
11,023 
12.268 

14.221 
14,366 

15.  M3 

16.903 
15,296 

16,  MI7 

16,699 
15.874 
16.981 


17390 


srtXJIFICATIONS  PUBLISHKD. 
-All  ipadliGatiaBa  oon  l>e  obtAinod  a»  Um  uaifanii  prioa  a(  Oi. 

1903. 

Baowir.  Tahfraplv. 

Harm,   f  Ajrfaa  pipot  for  electric  Uabl  aad  alliar  Wiaai, 

Ti  RNRK  liTiA  T<'>;vEr;     T  iff  guard)  forallctria  TtlMti. 
Cahle     Siei  -  f<  t  eli'cti  i.  and  othar  VtUdlb 
HruART  and  AOAMD.    Arc  lam|i«. 
Viri.uL   S|«rkiDg  plu«<  aod  Iha  lika  ftfr dietiiD  i 
Adamb  aod  t  'cRTiN.  ItMtAtaoioa  boiMi 
llRKVfx,    Kainiog  and  lomiiai  aro  laiB| 
McMrwKi,  Cuupl&igi  for  aM(tail  coaduila,  (Datoap 
\  n  .  21,  isn2  . 

1904. 

MaaoAnita.    Ku»a  m  i  uiuuu.  (Data  appli«d  fur,  April  7,  1903.) 
iiwtn.  Printin!  tele^ph  laeiiaafi. 
BtHilf.  Datba  frr  gritiiling  ooatwMan. 
floa^MORiiii.  Paiar  plaiUag  p»|iar. 
Makiaqi.  AutoaMttiadlypuUMgallcnMliBg'ai 

in  or  nut  of  rinuiU 
l>RKiiUiMU,    ( ialvanic  battariea. 

I.ATOi  n.    Startiiig  raaiataneae  Uv  elcciiii:  motar  OMauiutalon. 
(Date  applied  for.  Juna 87. 1B(&( 

Lak*  iSuhmarina  Sigaal  Co.),  Klaitoie  tolfhaafa  IwawtMaia 

aud  li)i«io»lruin*fitii. 
Ai.l.    ^  Iri'tni'  )<ui>;Ur  ani)  firaalaroM. 
i'HiiXii's  ■  \''<g*l     Klec'ric  aUvatcn. 

KavK  Vapaw  ilfetria  caadoaltta.  (DM  fflM  tor,  tiOf  11. 
1005.) 

RocBH.    Klpctiical  r«4i«l«DC«n. 
Ui'i'rcKT.    Electrical  fir*  *it)ngui«litr. 
llRowiiiLi-    TelepiMMiB  diiocMnrita. 

Pit  K  aod  KxKTXMiiK  KlMtriail  InaatMaMM.  <l)iat»  iffM  hr, 

Aug.  8^1883.1 
OidUN'oM.  Klie'ria  1 
dniiaiiiAiL 


ria 


COMPAmBS'  MEETINGS  AND  RBPORTS* 

Hlion  ft  Swan  United  Blaotris  Light  0«. 
(Limittd  and  Bodnood). 

The  Iweot/  lirti  urdiiiury  i\  i  ill  inilltlHHII  Md  OH  NMtajt 
the  |ir«8idenof  of  Mr.  Ba»aT  WomMMur. 
Th,  sKcidsTAItr  (Mr.  B.ChariMO«mr)  nat  tha  i 

The  CHlinUH  nM:  la  Iha  ooncladiog  pju^l  of  my  upaoeb  IM  lair 
I  remarked,  Wa  vm  makfalii:  eteadT  proicrvea."  I  tnay  tiow  etabn  uat 
that  remark  hn«  -n  'rt  ho^n  joftilicd— we  hav«  made  pronross.  V'Ah  tntr 
ludea  ami  our  <'.iniinM  How  an  iooreasfl  eomparod  with  the  prcviou  - .vaT  . 
The  qaailty  of  Mir  manufactures  and  tlip  r>i?t«  are  alike  (avonrabic,  and 
our  llaancial  poiiition  continiirs  to  iniptov,'  We  have  ('ill.  howcrer,  tu 
cuuleod  witli  active  oom|wtition,  whicb  uc  ,^re  quite  prrparrd  to  meet, 
and  aw  oonSd^'uce  in  Uio  future  remains  unabated.  Taking  the  aee(mnl«ac 
Iboyatatnd,  you  will  sr«  that  in  the  n«t  revenue  aocoDOt  tbo  balanee brought 
from  profit  and  !i<m  is  £4'J,fi0.1  ajain^t  1'30  "ill  Imt  y<ur.  an  it>or«a*e  of 
£11.71.-  l  i:!'.  1.  not  the  rvsult  of  hither  Ki^.  fts  wc  )i  ire  to  reeogniea 
the  tendency  o(  tho  timed  aod  to  aludy  the  mtcrmU  c<S  our  Otttloaiaia. 
With  lafard  laaor  ttoolo.  wa  haw  priced  tbeae  in  our  usual  aanamaliiM 
BiaBBCf  Aflar  pravkdiiig  for  utamt  (£|h  7r>0|  we  appropriata  MjOOO  la 
depreolition  »»  iKirhnId  and  IcaMhoId  property,  and  allocate  1*5,000 
to  depreciation  on  plant,  or  about  Ci  par  cent,  upon  the  mm  funding 
againit  thia  item  ia  our  books  n{  the  r-immpnefiii<'iit  of  ili?  year, 
and  w«  put  £1,000  to  toola  accautit.  Tht  ^lockri  are  dtpiMiatod  by 
£1,443,  and  wt>  have  provided  ttie  usuaJ  £1,(J00  loi  fjlArc  aUitk  dcprcciji- 
tion.  Thti  mem  naw  amoonti  to  £3,4rtM,  and  luuat  be  regaided  as  an 
iiuurano*  fund.  ii  reaerved  (or  bad  and  doubt(ul  debte  This 

ihii  fNi.'.t  of  the  vtar'-i  trailliiL'  with  a  credit  balance  of 
i-'-'l'l,  whicfi  in  the  utiiiiiuiv  ouuisf  womU  lunj  been  arailabte  for 
dividend.  The  coet  of  eatubliatiinK  the  Uutuiieea,  goodwill,  Jtc,  foBuuna 
unaHand,  bat  «b  have  redueed  the  debt  of  the  AWriwihawi  bf 
£l,f<fSO — that  ia  lo  aay.  that  company  have  paid  na  In  eidi  dariiiBiM 
year  nut  only  the  inter««t  on  their  debenture  debt  and  on  the  amount 
they  owe  ua  on  opon  account,  but  aloo  a  aum  of  £1,46C  in  reduo- 
tivn  of  tlicir  pfi5t  indsiiU-tlneaa  lo  ua.  Of  e<Mir*(>,  the-  fixiS'  which  we 
8U|vply  to  thchi  rfKUh.ily  (nrii  time  to  tiiim  itu  Iwiiit.-  rcKuIiirly  paid  for 
in  iKiditioD.  Adverting  io  the  audiltirs*  nott  mtb  r<:fvtuic«  Ui  our  method 
of  dvaUng  nUk  (ha  ialtml  accrued  durinK  the  year  on  the  Altrincham 
Cumpan^  dcM,  «a  lldllk  *e  are  acting  in  a  perfec  tly  correct  mannar. 
W(i  hM''  no  re«n,>n  lo  •■•whim'  tV:.i*  ■h,-  Ahi  liKhui]!  lii-ht  Ih  not  a  good  one. 
but  i'H  till'  cu^Hi.if  s,  i;iM.'     .  i-r.  iKdir.iii.iii  ..  (  .;^  gradually  paid 

olT  with  intcreat.  I)ur  Irctdmld  and  Ira^ehold  propeity  (£<$i),101)  i» 
laduetd,  not  onlr  by  tha  «ritt«D  oiB  aa  ^qmahrtioih  bi«  alaa  tv 
tttrlhar  <S,1W  mcrmd  f«r  leileniption  otleaiai.  Oar  atooka  and  plant 
(£2:14,01(11',  show  a  rediuition  ol  £11,1.'?,  sundry  debtois  (£17,00:^1  »ho« 
a  flight  increase  on  la.Ht  year,  uccoiintcd  lor  by  the  fact  thul  wt'  are 
doini;  n  lar<r«r  lumovrr.  Iiivintnient?  at  c<^it  and  )oan.-\  on  M'curil^ 
|£26,».i7 1  contra.ttj  with  £7,OilO  la-'t  year,  and.  thircfoit .  I'hoK's  an  increaas 
«>I  £lU,Ho7.  This  Is  easily  realisable  at  aliuft  notice,  and  14  ptjfi-clly  goa^ 
Oa  tha  other  aida  jpoa  wul  nola  that  auaidiy  ciaditora  aad  etadit  -  -  - 
aiaad  far  £16,974, »  laditetian  ot<9.1S»  tnm  lart  ; 


year  and  af  nal*!* 
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 I  £19,071  MnnSMd  with  I'm.   The  re«>lution  approved  last  May 

MUMtiaainiribe  wnting  down  of  th«  capital  of  the  company  was  duly  coa- 
HrmtH  hj  the  Court,  and  it«  eflficl  1»  r.h:f\t:  in  !hc  1  a'.uncf  jhcit  The 
ai:ii:iu-it  canct]lledd.>eeDot,  howevtir,  jullit:r  t.!c>:tinj.;'ji--.h  tht  dcbi;  I  jlnnio 
bj  £3,589.  and  tiut  amotrnt,  tbmfore,  ttiU  to  he  deducted  from  the 
■ndU  Mmim  fanwglit  fNU  Mt  menM  aeevaat  leaving  t»  b« 

OMried  hmntni  to  eradil  ol  Iha  eurrcnt  rear.  I  aiMl«tai  tiam  " 


sing  the  detiils  of  tbt  WmUiM  of  onr  btwincts.  at  I  bold  that  a  public 
meeting  is  Dot  the  plaMvlim  thai  ebould  b«  dom- ;  but  If  any  shareholder 
deairsf  infurmslion  upon  any  poir;!;  t  shall  hv  plcaswJ  to  see  him  at  the 
oBi.  t=.  Aa  r  j  ihe  fuliiio,  BMr-i'toniR  seem  to  point  loan iuipiovement  in  the 
general  trade  of  the  country,  and  doobtlca  we  lUiall  participate  in  thia. 
I  amrnowtlieadoftioD  of  Um Nport Md aeoooBts. 
ThU  WW  daly  aaooadad  sod  Miiitd  WttViaioail}-.  The  remaining 
kkving  bain  MnplaMt  Hh*  tisoti  «oM  «t  ihaok^ 


Cuba 


«U«gNpliOo.<Ltd) 


The  nijiy  >'iith  or(}innrT  p<^ner»]  meeting  iraa  held  on  Wednesday.  Mr. 

The  KKCHBIABV  ^Mr.  Jame*  KpuiI)  re«d  the  uotlce  convening  the 
niMtiBt!.  nnd  also  the  auditors'  rviiott. 

The  CHAIRMAN  said:  The  areouotit  are  lor  the  fi\  niontlts  ended 
JuBB  80  la&t.  and  the  traflic  reccipt.i.  amount  to  iCltiifiSS,  while  UuA  foar 
tliej  were  £17.',ill,  a  falling  <<f  of  £71«,  which  MOM  to  Ihs  month  of 
June,  whtii  the  Miir;/ntii('('-S.in',iiii.'ii  .  a>il«'  btrcumv  inlerruft"!  ■  hul  our 
iliU';f-  -t  n><>.'^|U ;  wftv  rulhcf  Iiitki  t.  ind  the  total  inooni'  iMirni  u-it 
tlti/Slr,  this  vc*r,  a*  compared  with  tlv^ii  in  VMH,  or  an  actnal 
iediMtiaii«(«6M.  Etfunu  wm  MMt,  m  aOU  mm  tkut  lirtjaac. 
dtM  to  addltleaal  •spmum  di  tin  •totioat.  B»idM  oar  v»m\  woruair 
eipensen,  we  have  na<I  tu  write  off  the  >pociat  cost  o(  the  attempted 
rt|!iir,  during  January,  February  and  March  last,  to  the  Cicnfuegos- 
Rantiago  1HT<'>  calile,  amounting  to  1:7.070.  I  rrferr>?4  to  tbis  matter  at 
our  ror■^tinK  last  May,  but  the  pnymcntii  in  connection  with  the  hire  of  the 
repairing  iiliiu  itre  included  in  the  iiicounts  before  as.  The  expenses  of 
<W,3liO  Md  IMN  tpecial  outlay  of  t'T.STO  amount  to  I'U.O.TJ.  which,  de- 
dlNtod  (rom  IIm  £^o,iin>i  we  have  to  the  credit  of  revenue,  includbg  L'<'>,070 
balance  from  Ihn  previous  half-yesir,  leaves  £II.t'  iT  i  <  J,  v.ilh  The 
(frefwrj  !•  Iiv-iIi-t:,)  i(<|Dir«s  £.1.000,  and  we  pi':)"j  l  l.i  ]>:ij  liwdstui 
at  the  rate  of  0  |i«r  cent,  per  •oDiim  on  tlis  ordinary  shaiea  and  carry 
fomid  »  bttano*  ol  tiAa.  wbioh  I  ihiok  m  auidw  ■■■Itataatan 
outoome  of  rMhcr  an  onlortaMita  tutt-jw.  Oar  toit  rtport  tnfanned 
you  tha*  vf  bud  cnntmcted  for  a  new  cable  to  be  laid  from  Cienfuegos  to 
r^.ui'iii|.;ii  Tlj<'  niiiri>if,\cture  of  this  Cable  boa  made  good  progress,  and 
I  bope.  It  all  goc*  well,  wv  may  have  it  working  before  Ihc  r  rnl  of  i?»p  yenr 
Uufotiiiniilely  the  Cape  Cruz-Sanlia^o  section  >f  iln  Mari.'.unllo  ituj 
SantiaKu  cable  beame  intermpted  on  Jnne  li.  '.b'  il.ii<  '  (  iha  gratt 
«lomi  which  fell  upon  th*  MOth-eai>tern  portion  o!  Ihe  I-bin  l  of  Cuba. 
Thi»  purticulitr  length  of  cable  wa«  the  one  laid  in  .iit  -  i  lo  tHe  shoie. 
The  arplh  of  water  i«  very  pnPMit  in  plai -s,  arni  ili.-n;  ii  tin  aiit'vc-n 
boltiim  witli  boiilie  of  rocks  w;;i:h  lu&kt;-.  ii  lunit  liillji.  ull  lu  -(ally 
t«pKir  brcalw.  The  West  India  i&  Tauama  Co.'*  Hteamer,  the  ■■  Henry 
HidaMf,"  bM  tiMl  to  mvht  ih*  kiHk,  biil,  a<Mr  woridag  on  Ibe  aiioi 
far  WMM  lino  twd  Snding  At  mVIt  ooald  not  ht  NeoTered  near  the 
break,  we  came  to  the  conclusion  that  it  would  be  ncce«Kary  to  <:hange 
its  jKMition  and  take  a  considerable  pait  of  it  fuflh(!rout  to  iva.  away 
from  the  rot^lty  an*)  uneven  *wttom.  We  are  Mending  out  some  rutra 
cable,  which  will  rr.aiil-  ibe  pi -iiijn  if  ]i.irl  of  thin  bnilien  c«ble 
to  be  diverted  into  a  bLti-  r  uue,  au<i  wliere  wi^  may  ex|icct  it  will 
work  lot  Uod;  years  without  any  intcrtuptioitn.  In  the  meantime  wo 
are  tnwUilg  under  some  dilliculties.  and  until  uur  new  cable  is  Uid  1  fear 
wi-  mii«t  eujjcct  a  decrease  in  oar  tralBc.t.  Wc  ant  -fill  A  iitind  news  of 
our  111]  lii-ations  to  the  Linited  Ktates  (iovern-n  n;  !  i  piiyim  iit  of  the 
expjHMi  we  were  pot  to  by  the  etttting  of  our  cable*  during  the  ^ipanish- 
Aauriem  war;  alia  onr  iiniiiiaiaflallvo  in  Culia  has  not  yit  xucoredcd 
in  obtaining  tnm  the  Oownmoat  tiie  subt^idy  due  to  uii  under  our  con- 
c4'ii»iunH  for  the  coa&t  cables,  but  we  are  .ttill  working  nway  at  these  two 
ma!t«r>i,  and  trust  in  lime  lo  receive  a  aati.ifuctory  (tittleinent,  although 
tlif  '  1  intintiaf  delay?  are  most  dishearteniii;;.  1  move  the  adon  ion  o! 
tin  Tfji-.rt  ,ui  I  .>,,  i:..unl- 

'ibo  motion  was  carried  unanimously,  and  tlta  dividends  beinu  approved 
and  the  retiring  dircctofa  wd  andllan  baving  baan  la-alaiitad.  a  voi 
Ifaanka  lctniina!«d  the 


i  votaoi 


MONTE  VIDEO  TELEPHONE  CO.  fLTD.)  The  dircetora'  report  for  the  year 
•  n  li'l  July  HI  statee  that  tlm  net  profit  wii>  i'l:'  "'>-.  s»  -j!,)  Kv  adding 
l[  1-<A.  ll.-<  lld.fmni  Ix-i  )ii»r,  thcavailab:'  biLvue:,  in  t n.-'HO.'l.^s.  Id. 
Alter  nuiuag  X'i,lM)0  lo  a  reserve  for  renewal  of  plant  and  transferring 
eSfiOb  (a  waiim.  tba  dbaaioia  laaamtnand  ptjrnient  ul  the  full  preference 
dMdand  at  tita  rateof  ftfiar  amt.  and  a  divldtndot  s  per  cent,  on  the  ordinary 

sharrii,  Icnvinir  £l,H05.  Id.  to  be  carried  forward.  IHiring  the  recent 
ci»  il  war  telephonic  communicatiou  in  the  iirovinciiil  ilistricls  of  Uruguay 
wa«  much  i»tvrr<ipie<.l,  The  number  ol  siibx-rilwrs  =ui  1  ,.  r.n.  in  Monte 
Vidc)  continu'    i  ■  n-ii  r'n. 

OUraMBODirD  ELBCTUO  RAILWAYS  00.  OP  LUMUON  LTD.)— At 
lha  akMtbtg  an  TUHiUJ  tbe  Chairman  (Mr.  Chan.  T,  Verkesi  Foid  the 
power  boOM  b( Chalaaa  waa  very  nearl\  (inish<td.  tti;  ripucity  would  be 
more  Ihiiii  nullici^nt  to  give  power  toal!  the  cntnpariUs  which  we rt  t':)  derive 
eneri-y  from  it,  liK-ludlng  the  Metropoliinn  I>i»tiirt,  rlie  (.reat  Northern, 
I'iecadillj- .V  B^o^lplon.  thf  f*,i!!.:t  S'ri  r  t  i  W  .'  rl'Ki,  and  the  Charing 
Crovt.  Kqslon  .V  lUnii,  t.a  l  lUilwi.:  I  II  I  1  .uip«niciT  wen  com 
pellad  to  lake  tbeit  power  from  ibe  comp.iuy  n  power  houiic,  thus  ensuring 
that  aUlbiyaawwhiab  (bay  traoldgcaarato  weald  ba  Mid.  Attbeaame 
Mma  It  nata  to  tbaaa  aiwnfariw  tbcif  alcebria  ftmu  «ta  anwb  ioa«r  priee 


tbantbOTwioaldbanUatoMaaralotttetiMniaiihaa,  The electhfleation 
ot  Om  Inatriat  Itdlaaj baa  bean  ddayad  aomewhat  by  manutactorers  at 

i»iiit«ri(tl.  end  there  woti'd  ho  "lome  delay  hy  the  car  bailders.  Wli.ji  tliC' 
diiecvjf  -  c\i:*ct*d  to  have  1 1-  ctiiu  tra:ti-.  '  ni  i  le  route  by  Jan.  1,  thi'  w  li  .  b' 
uf  the  railway  would  not  be  ratuiin^  electrically  by  that  time.  It  was 
iWOHtUa  to  toha  aff  lha  atttH  tnuu  nam  night  and  commenaa  wMi 
alaatrie  tniaa  fiia  neat  monibig.  tt  nmat  be  done  gradually,  for  aevaral 
reasons,  the  main  reasons  being  that  the  men  were  not  educated  to  tbe 
new  system,  and  that  the  signads  oould  not  be  worked  properly.  The 
UakfT  Street  .ft  Waterloo  Railway  waa  progresmmtr  rapidly,  but  tliey 
wuuld  tir  a  i:a'.r.  Iat<:  there  owing  to  the  laying  <A  ii'  rmanent  way  and 
the  buiidiug  of  the  street  stations.  The  (iieat  Nui^hcrn.  Piccadilly  A 
Urompton  and  the  Charing  Crmc,  Kuston  A  Hampstead  Railways  weia 
going  on  very  well.  Tbe  liondon  t'liited  Tramways,  in  which  they  had  a 
coriroliiia'  int<>rfs;t,  vreri"  tlolngagood  and  c-  n-lai.'.ly  inciLMAitu' lii.^inee?- 
In  reply  tn  s  query,  tbo  uhairman  said  tb>-v  r,:iuMlii  pLuba'ilv  itiji  tin: 
first  eteotrio  train  from  Kaling  to  the  Mansiuii  iiuuae.  If  preceideuta  wtce 
aogrthing  to  RO  bv,  eleetrie  working  would  be  much  monaoanomical  than 
'  aa.  In  Iba  nist  plaoa,  bf  eiectrielty  they  r  pentad  bom  cheaply ; 
ladj^ihay  (onld  ran  auna  trains,  and  thirdly ,  travelUBg  mt 
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NEW  COMPANIES. 

GAXCIV    REHAOLT    ELCCTRIO  CAKS  *  AOCVMVLATORS 

iawtw^  FT^arbaa^^Mdto  ^urj  en  boiinanoldaBiarataMHid  <Mtoii 

and  vendors  of  motors,  thipx,  aocumulatora,  eyvIeK  and  other  vehicles, 
electrical,  meehanicol  and  grncral  enginevm,  nianufa 'tiirrx*  of  motor 
acecsxories.  .Vc.  The  snbseriberi  are  P.  Verbaaglw,  eagiaetr,  il.  Dnnalitb 
merchant,  A.  Ib  nault,  merchant,  L.  OaialD,  angjaaar,  E.  Ouibailt  M. 
Duboy*  aud  A.  Bosi|u«(,  mercbant. 

rnnnw  •  90,  pm.)  {Wjum-Ba^.  <m.  ia,  mt»M  tujrn  ib 

£10  ritaiac.  lo  aaqaiira  bailnMa  earriad  on  at  Elmtt'a  End.  Kent,  andar 

.'tylf  Muirhcrul  A  Co.,  to  adopt  an  ngnH-nit^nt  with  A.  MiiirheAd  and 
1'  L  M  iL;)»-jid.  ikrid  to  entry  on  thf;  buitinvM  nf  elii  trical,  mechaiiii-al 
and  telcf{iiiph  engineers  and  eontracli;ri<.  engine  buildvr.i,  boiler  inokera, 
electricians,  manufacturers  of  and  dealers  in  dynamnH.  t<rleKraphic  inHlrii- 
uienls,  wires,  cables,  insulators  and  any  apparatus  ami  thing*  rciiuirud  in 
connection  wllli  the  genemlSon,  distribution.  «upply.  iXKulotion,  aooumtt- 
bklion  and  employment  at  i:k€tricity,  heat,  icteam  <>r  other  pow«r,  irOB, 
hra<i9  and  mft.il  f  iiiulers,  launch  ami  «liip  t>uild«rs,  machinist.';,  filters. 

::tiU  arij-'liL  .  iu1>  iii.ii.(,'ra,  iron  and  vU:.'.  -1 .1  rters,  smitlix.  mcttllurgiHto, 

AO.  The  tulix  ribers  an :  A.  Muiihend,  IXSc,  FJl.S.,  ii.  J,  Uairbead. 
V,  h.  MaiAMML  li.4.,  IsUB- Mia.  M.  Nairbtad.  Mn.  O.  f,  IfairbMa, 
Xn.  B.  E.  Malrbaad  and  O.  #.  B.  ^rtMT.  If  a  inltUI  ottbRe  iaiua.  First 

dlrfwtoT^,  A.  Miiirhead,  It.  J.  Muirln-i-I  and  V  I.  Muirbcul  Qualifioa- 

•.iijii  i."iiSI. 

WESTON.  OLEVEDOd  i!  P0RT18HEAD  DOCKS  RAILWAY  CO  I  LTD.) 
(»<2,27'!  I  Ii<  r-  "i  t-  1-.  r.'ipiral  t  l'.'  i.i."ii  :ii  II  shuM's,  lo  c.irry  im  buiii- 
ntil*  of  radway  and  tramway  [>roi>rii!tur«,  carriers  of  pai>»uDg«r»ai)dgtwdl 
hf  laadaad  water,  oaDatranora  aod  worbtta  at  andanirotrad.  aarteM  «r 
ofaihaad  laflaaM  aad  Inawam,  owaata  of  yowar  ttall* 
ofaMiWlr,te 


WrOOil 
hiTiMai 


The  return  to  July  «  give* 
len  taken  up.  £1  pir 
r-weivad,   Mortt;a;^c^  and 


BIAVIITOBT  BBTHBim 

COMDVrr  *  IHSULATIOK  CO  (LTD.)  -Iteturn  to  Sept.  ^  gives  capital 
aa  £40.000  in  11  shares,  of  which  33,nT8  have  boen  taken  up.  11  per 
share  has  been  enllcd  or.  !ri,N78,  and  £16,tl7H  baa  been  laoaind, 
including  £7  paid  on  E'r.en  feiib  /cj  shares.  lS,IHIO«iiaMa aia eoniidaiad 
OS  fully  paid.    Mortgages  and  chargea,  nil. 

OUBAL  RI.ICTRie  Olb  (Ulk)— la  ntam  to  Aag.lO  thaaipitad  ia 
£^.000  in  40,000  preraraiea  aad  10,1100  ordniary  ibam  of  £10  aacb.  at 
which  35,000  preference  and  30,140  ordinary  have  been  taken  up.  £10 
per  share  has  been  called  up  on  1>>.000  preferenie  and  .'>.l.sO  ordinary,  and 
£'J3I,800  has  been  received  i'  lWO'sf*  •  m-rMvtei  a&  piid  on  7,ii00 
preference  and 'J5,000  onliii  ii-t.    M.ii.:ntv-  ;u.d  .  hsirgcs.  K'ltMt.iKW. 

ooiuaoa  slbotric  liobt  co.  (ltd.; 
«4itolaa«MMia£tibttai,aU«t  wMabl 
abara  baa  ban  ealled  itp  and  C9M>.  lOi 

oharves,  £«10. 

NBWTOm  imiTED  -  \  .ordlng  Co  return  bj  >-f)>t  M  tlic  capital  il 
£40.100  ill  I  lift  I  -b  ii.  of  £10  cjifb,  of  which  3.'Ji.'<  have  bui-^n  inkon  up. 
£111  ]•  r  fhsn  b  :!  ■  ii  called  up  on  l,>"l'i.»nd  l'l''.<j.'»0  has  be vn  received. 
£14,UoU  t&  v%tn~.i<i^i«d  lUi  paid  on  1.400.   Mortga(;e»  and  ch»rt'e=,  ViO.oOO. 

ERKIBT  SOOTT  a  HOaMTAIK  (LTD.)  In  rctttrn  t^Uct.  1  ttiecipital 
is  £ISO.0OO  in  100,000  ordinary  and  J»0,000  prtfiric-d  uiJinary  bhares  of 
£1  each,  of  which  '.i7.7'J0  ordinniy  and  'iH,7UD  preferred  ordinary  shana 
had  been  taken  up.  £1  per  share  has  been  called  upon  TS.TttO  ordinary 
and  31  Tt'ii  pi  f,  ;ie  I  ordinary,  »nd  tlOI.'iJIO  lia^  bei  n  ricemd.    £4.  10s. 

ha'^  lie-'  1  ]>aid   Il-  farfi  itfd  slinrf  of  llO  inmiinal  value-,  and  jL"'.".;,O0<> 

is  consiiiered  as  paid  on  ^3,(MiO  ordinary  share*.  (Capital  vtas  urigtoally 
£70.000  in  £10  iham,  aad  waa  iaomatd  to  £100,000  in  £10  shares  ia 
IH'JT.  50.000  new  Bbaies  of  £1  aoeb  were  created  in  Mardi,  1901.  and  Iba 
existing  £10  ehaios  wero  ^iiibdivijed  intu  £1  shares),  Horlgages  and 
charges.  £'Al.liiiJ 

TALE  ELECTRIC  fOWEft  CO  LTD  Tl  i  leturii  bj  Oct.  T  nut.  capital 
as  t2<.\'>  in  -'in  -h.u,  -  "i"  i  -  a.  b  n:  v.  bi.  h  i.0.>  have  U'cn  taken  up. 
£',£&  per  -^hare  has  been  called  up  ou  '>;(7  and  £lll,lii,i  has  been  received, 
leaving  £A0  in  arraars.  £1,700  ia  ooasidand  aa  paid  on  <!»  Hbaiae.  mart- 
gagea  ai»d  eliargea.  ml. 
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MOSTaAOBS  Ain>  OHABGBS. 

SLECmOLTTIO  ALKAU  CO.  (LTD.)— Inue  on  8«pt  12  at  UOM&O 
MwntQTes.  part  ol  series  crckted  Jnl;  V,  1904,  to  Meon  £50,000,  ehlkroad 
n  nompooT'i  andertaking  and  proport;  (or  tiiiM  Mng,  iiMliidln(  UDealMd 
oapiteL   IruatoM,  LiTerpool  Mortga^  Inaursne*  Co. 

mam  bictbio  tbamwati  (ltd  )  Triut  d«ea  datod  at^i  <i. 

1904,  to  securr  £  >CIO.00O  Moon<l  d«bcntarm,  hm  b»cn  roRiitti'md.  Pn>fMTlT 
charK^d,  oertwn  ordinurr  sharos  Mid  <i<^nd  mnrtKaKK  il>-brntur<'ii  Ik  M  tiy 
company  in  Cia  los  Kvrrocarrilp*  del  l)i«lriUi  Fr<li'r»l  lir  Mexico  and 
oompanj'B  g«n«ral  a»««t«.    Traslw-x,  I<.  Brvitmojer  ami  C.  Itubc. 

MOSTHKBH  OOimTIZS  BLIOTUOTT  nFrPLT  CO.  CLTD.)—lt*w>  on 
Bant,  o(  £in.000  anrl  on  Oct.  6  a<  <T0O  nortgaff*  d«b«DUirM,  pui  ol 
■Mto*  araalitd  F«b  H.  iyo4,  t«  Mtan  XIWMMX).  Proptrty  «harmd. 
poinp«ny'ii  un  lrrlakinj  and  prnpartir,  prvwnt  and  fulur«,  eir«p(  uncallad 
<  r  unpii  il  i  v|iil»l  HoliJciT,  ^  i.rk  City  A-  Countv  Hankins  Co.,  H  Clovrland, 
\V  W  Whyti  h.  a.!,  II  K  rnil  K-k  H  (i.  H  flonUnn  ami  \V.  \V  Honlton. 
Notn»t««».    I'f .  iM.|  ..y  1    ii.-d  i.f  ..irni'  I'.ri'^iJ,  t'i>',l<Xi 


(WJk.)  KLECTftlC  TJUMWAYI  (LTV.)  -  l»ue  on  U«t.  6  ol  l.VNl 

6 1«  MB*.  MtMm*.  pMi  of  •MfiM  maiti  0*0. «,  l»n,  and  covered 
tyliuitiMJ  cf  Dw.  M,  IMS,  to  Mean  tMjSCO,  diwgad  en  •empan;'* 

mtaWklnf  Wd  pm|>rrty.  praiwnland  futnre,  ineludinR  anea11e<l  ea|iital, 
tWUlM  of  OWtelii  aKrn-ni<'iib>,  tramwayn  In  Perth.  .Vc.  Truntn'ii.  Ix>rU  A 
Batl<«r  Md  J.  8  .\Li~>U'n.    Prrviounly  luun)  of  same  mtIch.  i'!i.5.(>nii. 

KOTOS  UKITED.  U.ia«  on  (Jet  7  o(  tl.'.KK)  debenturea.  |>art  o(  »etie^ 
cre«t«d  March  '/7.  I'MIH,  lu  iieQure  £2.>.000.  charged  on  oomp«Dy'i  under 
UkinK  and  propctiy,  preaent  and  (Dture,  eiaep4  uocaUed  rapiUl.  Troatees. 
Law  tiuaiMlM  and  Triut  Haoieljr.   Pmioailjr  itnad  ol  aanu  laries. 


ftn  uBoraio  unrr  ft  wvn  oo.  (itd.)- 

I  Repl.  "W  of  l'T>."»,3'.ii  debentures,  part  of  geriea  created  by  reeolu 
ttt  July  '.i.  I'KXI,  Hinl  May  'i,  I'Xt,  to  ^•vurc  a  sum  not  exewding  in 
■gUliilUli  amount  of  »h&rv  i-*pital  faid  up  for  time  beioK-  l>ate«  ol  tnut 
deeds,  Aui;.  3,  1900,  and  Jane  S,  1904.  Property  ohargml,  oonipany'« 
ondcrlakinc  and  property,  praaent  aod  (ulore,  including  unoalM  oapiul 
I  as  lloating  aecurily  except  aa  lo  Ifaahold  or  leaaehuld  beredUMMBita  Air 
time  beioK  coiupriaad  in  Mid  tnul  daada).  Trai<teee.  II.  it. 
W.B.Dft«i««.  Pwviouljr  iMMd  ol  IMU  MiM,  £190.000. 


•  Mr  Milk,  (rim  Aprn  SI.  1904). 

I  fcjv   


 A  iOrt.  «0|^l 

PiriM  of  lOnt  tt|t'.  pv  01.  (femoh  Ma—W)  1  for  money.  MA)  -hn j 
lor  account ;  3}  p<>r  cent.  annuItiM  H7}  — Hh|,  Conaols  Pay  Duy.  N»\  4 
Blorkit  aod  Share!  Continuation  l^yn  Uct.  3.'>  and  Not  '.I ;  Ticket  Uava 
0«U  M  oad  Kov.  10;  I'ay  Ih^t,  Uct.  -ei  and  Ho?.  11;  MiiiiiHt  tibar. 
0lKi7<OTCr  Ooyo,  Oot  M  tmt  Iw*. 


the  great  dopnHwn  ot  tbo  aaiket  prioe  ol  Mwwh- 
lit  tha  jtar  tha  iMattalialoiy  waalii  «l  lha  yaai** 


OAUB  MB  OOmTBOOnOir  00.  (LTD.)    Itie  dlrectorx 
handwlared  an  Interim  dlvldrnd  ol      per  ihare  (10  net  cent,  per  annum) 

nn  thr  finlinary  .«hiirivt  Sir  J  Kiirt<ni*ue  Ftannery,  M.P.,  hui  been  elected 

;i  .llTi^-l.T  111  -il  Itlr  Ijllf  l,.i.|U    I  jI.  O.  .\  KlllOl. 

ELECTROLYTIC  ALKALI  CO  LTD  >  The  net  profit  lur  the  year  ended 
Auk  :n .  aft- r  aniplr  < i  .lii  ire  in  keeping  up  buildtnga.  workii.  phuil, 
machinery  and  t<n<lK  m  an  i  llirient  otate,  and  making  ade«|uata  allowanoe 
lof  depreciation,  ia  £''>S1.  Hk.  'Mi.,  making,  with  XK51i  lOii.  Td.  from  last 
TMr,  a  tola)  of  ei.»74.  Id  .  which  the  directora  reeomuiend  ihould  be 
carrieil  forward  T 
ir(;  powder  thrfii/hcnii 
working  are  «ttril>n;ed. 

KASTEKM  TELEOKAPH  CO  {LTD  I  Thi-.i  company  announce  thv  |uy- 
meal  by  wamnla  on  Nov.  1  ul  interc.->t  tur  tba  hali-year  ettding  Oct  31  oo 
tte  4  Mr  oMt.  OMrtM*  McMura  oloek.  Tba  taanolai  hooka  will  be 
«leM4  ham  Oot »  to  81  inaiaaha. 

KAmUlt  SOOTH  APBIOAR  TBLnSAPH  CO  LTD  It  ia  announced 
that  the  payment  by  warrant  un  Nov.  1,  l'.«il  f  mw  -t^it  on  the  I  per 
oenl.  Mauntiu.'*  nobaidy  debenture*  will  be  ni.i<l>  I'li  Nuv.  1  The  traniifFr 
baokx  will  bv  eluded  from  (tot.  'i^ito  SI  inclu.'<i\<' 

OLOU  TUMKAni  *  Taon  00.— A  quarterly  interim  dividend  ol 

Cahan  on  the  pratafMao  and  o<  Hi.  yor  aban  an  tlw  oadiBaij  abart» 
boea  dookred. 

MORAL  lUnnn  tt  CLKCTKIO  oo.  (UO.)  -Tha  (ollowlog  divi 
dandt  have  bavn  dodand  for  the  cumnt  rear: — An  interim  of  3  per 

eenl.  un  the  (I  p.  t  nonf.  cumnlA'.u.  pn  f'  renre  -hares  (Iwia  tai)  and  an 
Inter  1  MI   (  .i  per  .-.  111.  on  the  onlm  ir .  -Ii  u  •  >  i  ix  (rr-i-'i.  payable  81  inal 

BOOTH  LOHDON  ELECTRIC  SUPPLY  CORPN.  LTD)-nurlng  the  lir»t 
nine  iiioiitha  ol  :lic  ji  .ir  f.,.').N),.')7i  uniH  were  wild,  agaumt  ■J,7hh_  kki  jniln 
(or  the  oomaponding  period  uf  laat  year,  giving  a  grOM  revenue  of 
iSSt,IKN^  agaiMk  £!I7,|0M. 

flfOOK  mmum  >onoi.Hn  Stook  BMhaofla  oamiiWaa  kave 
appoinlad  Oet  36  a  special  wtUing  d^r  ia  <a0O,MO  M  porooak  irat 
oiortnge  debeniates  and  a  lurther  iaana  of  1A,<IOO  tS  ordlMiT  ahaiM  of 
Ole  f  r(«j«  fif'  iri-  •^.ipplii  ('.,.  {Uit.j 

WEST  AFRICAN  TEIXORArn  00.  <LTD.}— An  inletii..  liiideii.l  at  the 
rate  i.|  I  |i.  rr,-  ;  p,  r  uinviii!  fur  the  r<ix  mnnth;'  rnJed  .lane  M>  hue  been 
de< 

WESTERK  TELEORAFH  CO  I  LTD)  The  dircctoro  (after  transferring 
iSMiWM  W  laMnl  reaervr  and  £Im,0cjO  to  maintenance  abip'a  resvrve, 
laaoOMUBi  a  fiaal  dividend  o(  Sa.  per  ihare  (making  0  per  cent,  (or  the 
]W  to  JiBO  aO),aad  a  konw  of  II*.  par  tlMie  (boih  tas  tN«).  MaUa  Nov.  I. 
Tha  niMtr  «i  tnaaten  wID  ba  doMd  tani  Oet. »  to  KoTnTiiHiniM. 


BJOnUO  TBAHWAT  AID  BAILWAT  TEAJno  REOBm. 
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Thkue  u  an  trticle  iili«lract«d  in  thU  iMu«  which  toucliei^  .t 

ttrtat  Hwljjdt.  Tho  author,  Mr.  Ki'vii;..5i,  ti^tHy  mAutt^ 
tint  th»  tixation  of  iiittxigeii  hi  a  form  t,oiii|ii'tciit  to  Ik.- 
h  ul  high  industrial  imj>uitalicu.  The  uiuil  ubviuils 
,  il  to  burn  air.  Tbu  baa  been  ilune  by  cberoistfl  for 
BMliy  ye*r-s,  an.l  vtilhiu  thu  last  H'li  !i  h,_<  n  ii>f.]  I,y 
RavU';i«:h  to  tsuUle  Mgou.  Aa  eiieigy  li.n  i«  l>ti  ju»jnrte<l  uii 
the  elemento  to  be  unitail,  dircei  burning  miut  be  |MMfonne<] 
in  :^iKh  A  way  thut  particles,  or  ev-  ti  im 'Itn  i»lfs,  .ue  1..  ittii  !,j 
Uic  uvcca^itr^'  Ujttujciikluni  iUi<l  a*  oucc  ai«;  to  «s«jtj>t5. 

The  dotioB  luu  lieon  jnit  into  working  form  by  BiUittKv, 
"ho  ciu|iloy.s  a  iiiitul>cr  of  vciy  ihiri  Aixi  X..w,  l;if:Ki;i.v\i. 
AUil  liviit,  atlumpt  ihe  statue  thing  h^  cuiiiiiitjj  uu  arc  tu  '->^..  lll.^t^.■. 
Tho  priiici|il«  in  each  ease  it  the  twme ;  energy  must  W  \«'m\<\ 
iiU.i  iliu  mixtiiiv  of  -.i.sc^.  ami  .-i-nu  .i»  liic  .l.-ir.  .!  nuriliin.i- 
tion  hitttoccurixxi,  it  mtui  be  Uinieil  into  another  lieltL  The 
diSerenoe  1ie«  in  the  sise  of  the  nppantus  and  the  mothoil  of 
threcting  the  energy.  Thcic  no  <iti.iiitii:ilivi!  sMc  ;<■•.  put 
forward  for  tJie«  experiments— »  matter  of  rejsi-et,  twcauas 


stioei's  matt  be  adjudged  on  that.  EvcrylMKly  kitow*  Uwt 
nitro^<.>n  can  be  burned  to  tnatbto  cOUpouixl.'^ ;  w«  wtnt  to 
kno«-  >rli.it  i>  tho  ''u>t.  There  ie  plenty  of  nitrogen  in  com- 
l>ineit  stale  obtAtiuible  fioin  j)riKlticcrf,  and  by  bacterial 
itctiun  from  waste  Biat«rials,  and  Although  both  these  methoda 
ibuT  on  esisting  atorei^  yet  one  mat  be  eonnocad  tint  tlnao 
arc  ui>|<ix)nching  oxhauitioii  before  wekanumg  eynttetieal 

iiifthtnl'i  wnrcs«rvcJly. 


.VN'IVIIh:  fajier  roaj  liefore  the  J\li'otro-L"hcini*try  Section 
of  tho  St.  l.oiiis  (  '« Ingres ■*        been  iccciving  some  utteiitioo. 
It  i«  one  by  Mcuni.  A.  (i.  Bsm  and  £.  P.  KxRN,  and  nngi 
the  juaisi's  nf  tlie  'ot!  voltameter  for  .ibsohite  measiiix-mcnls. 
Wc  publi&iitxl  il  ill  full  in  our  liut  i»»ue.  The  |H>inl  of  iuterNt 
in  ihe  Paper  ia  that  leadean  bedepoaited  from  a  aohition  of  its 
HurwiliiMto  in  a  culicrent  auiI  wcij,'Iiab!e  form,    This      r.v.  ry 
has  been  tiuDeU  to  amwnt  in  the  refining  of  lead,  .mil  thu 
i>itgg««tian  haa  natunOy  resulted  that  lead  abonld  be  used  aa 
a  bt;Miilaiii  lu.i'.ciial  for  measuritij;  cniieut.    Lead  lias  some 
uth^utage  ill  «U«apae»*  and  in  it<s  high  equivalent ;  farther, 
iny  exact  method  of  ebeckin(,>  aoce)ited  x'alnea  by  a  new  mode 
of  dcjKwitidii  must  Ihj  welcomed.  The  precise  d«;;rpe  of  .•tccur.i'  t 
which  may  be  «ecure«l  by  the  use  of  lead  can  be  ascertained  by 
an  examination  of  the  tables  which  we  print.  Tfae  discrepancy 
in  the  results  U  too  lar^'e  fiu'  a  method  worthy  of  being  ii.sed 
for  a><<i olute  nieasHTemente,  if  we  aaanme  an  extnmie  degree  of 
acninicy  in  the  ailver  voltameter  obsen'atioiu.   There  ii,  of 
cotirae,  just  a  potsAibtlity  that  errors  in  the  sih  er  determinii- 
tions  may  account  to  some  extent  for  the  diio'tepancie^  in  thu 
H^iires,  and  to  have  maile  the  investigation  >^uite  euiujilete  tlie 
authors  should  liiive  measured  accuFaloly  by  othiT  tneana 
the  /.  '■';.    v.ihirs  of  the  i.iirr<»nt.s  u.s.'l  in  each  exi-orinient. 
Oil  cheijiicul  ijrouiids,  liuvvever,  i!iu  It^d  vokaiiieter  iiiUst  itatid 
inferior  ti>  the  silver  voltameter.   There  is  a  risk  of  oxidatioa 


if  l«;ad  which  does  lii 


ur  with  silver,  aud  tlxT'e  is  no  cor- 


respuiidiu);  inci'«ii!>e  of  thv  v>|Uivaleut  to  cum^ien&ate  fur  ihiii. 
Moreover,  silver  has  the  com^ideRible  advantage  of  remaining 

m^iuovalent  «lieiievei  it  tan  ;  someliiiies  it  ma)  -li'p,  but  on 
the  v.huiv  its  Wiiat  lour  ia  niutc  uj>  tinuotu  a*  one  can  esjwcu 

'I'lIK  ex'teiir  III  M'iuiJi  the  newly- Jiscinoied  pi'-';K rtie-s  -if 
railiuni  are  likely  to  ixivoiiitioni^  our  vietvs  of  the  tiniver^^  is 
strikutjjly  exeropliHeil  by  the  calculations  of  Hcrr  Liehksow» 
f  tvlueli  we  give  ao  ace oun:  in  anothei  cchinm.  FoHowing 
on  the  (ttggcations  put  forward  by  iVof.  litxui^Kruutj  attbo 
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Auiw^  :ii:tIiiuetLr;i;Iy  ih.a  rUe  wliole  of  the  iKlijunI  'n-.d  ..f 
the  eaith  may  Imj  accuiuited  for  by  tha  verj-  natural  siipposi 
-tioa  that  ndlom  i«  tmifonnly  dntrilmtad  Utrougbont  ibt  nun 
(if  the  earth  in  qiukntities  of  about  one-thousandth  of  what  is 
■known  to  occur  in  pitchblende.  The  beat  known  to  be  given 
out  b7  the  whal«  «uih  U  enfltcient  to  beat  acme  S0,00O  torn 
of  water  from  freeniig  jKiint  to  boiling  jxiint  in  one  i-ecoml. 
The  occasional  diaplays  of  vokauic  activity  are  intigniticant 
betide  Hut  conatentatrean  of  mtrgy,  and  can  be  easily  thrown 
'ia.  Now,  there  are  many  indications  to  show  that  radium 
occurs  more  frc(|ucntly  thiin  tht»  in  all  known  rockK,  atid  the 
irresistible  conclusion  is  that  its  occurrence  is  more  fretjuent 
near  the  surface  of  tbe  earth  than  in  the  mterior.  Tfais 
domollsbcs  at  a  lilow  all  our  lonccptions  of  a  liquid  interior  at 
the  tremeadous  temperatures  implied  by  a  uuiformly  ri^iig 
gradioBL  The  faet  that  tbe  gradient  of  (omporatnre  does  not 
-riao  uniformly  in  the  deepest  mines  has  been  known  for  some 
tinM^  but  it  has,  of  course,  been  entirely  unexplaineii,  niuca  no 
tbooirjr  of  a  eooliBg  oartb  eould  account  for  a  cool  nucleus  and 
a  hot  intermciliat'.'  liyei .  It  now  becomes  ijuite  itermissible 
■to  aisiune  that  the  temperature  ri^es  towards  the  centre,  hut 
attains  a  maximum  at  no  very  great  depth,  and  tbat  the 
interior  beyond  tbat  poutt  is  at  a  uniform  and  compaistively 
low  temperature. 

In  view  of  the  recent  dcoionst rations  of  the  value  of  wire- 
less telegraphy  in  naval  warfare,  the  <lel;»y  i>f  Admiral  KmJI^K.st- 
VSNSKT  in  communicating  with  tlie  Russian  Government  after 
liii  l»i>nibarflrncnt  of  Kritish  tiBlun^  b<nts  in  tbe  North  Sea  is 
iuexplicable,  aini  hi»  report  published  yesterday  in  no  way 
«z|i]aina  this  deby.  We  know  that  the  flagship^  and  pmaumaUy 
-ill  the  other  »hi|)s  of  the  Baltic  fleet,  are  etjuipped  with  wirelcjw 
telegraph  ap^iarattu,  aud  iu»pile  of  the  credible  repurti>  as  to  the 
eeneral  state  of  non-rapair  of  Ibe  vetsolt^  tbe  wireless  apparatus 
waul  in  i>i  ■!(■!,  !i-  till-  f  igship  is  said  to  have  a|foken  t)iu  North 
Forelaad  by  wireless  telegraphy.  Theie  are  several  points  on 
tbe  Vortb  Sea  and  the  Channel  at  whieb  tbe  Admiral'a  mes- 
i-..i;cs  could  havo  bfcti  received,  and  if  he  did  not  avail  him- 
self of  ihi4  facility  of  sending  an  iniuediate  report  to  his 
Oovommont,  it  u  evident  that  tfw  neason  was  a  desire  for  delay. 
The  KusMan  .\i]iiiir:dty  circolatMl  a  suilumeut  on  Tuesday 
that  they  had  no  means  of  communicating  with  the  Mjuadron, 
a  statenetit  which  is  dearly  incorrect  for  the  reasons  we  have 
statod.  It  would,  in  fact,  have  been  <jtiito  iMMsible  for  the 
RoiitaD  Gorcrnnient  to  luve  been  in  continuous  comniuniat- 
tiou  with  the  Fleet  from  within  a  few  houiii  of  the  iucideut 
tmtil  its  arrival  in  the  Atlaolte. 

Much  sound  and  practical  adiiee  eonoemtng  extra-hijfh- 

transmission  .schemes  is  given  by  Me>iji;s.  K>:t,i,V  .ind 
BtNllEK  in  their  Paper  read  before  Section  D  (Electric  Tower 
Traii!<niinfon)a{  tbeSt  Louu  International  Klectriral  Con-r.'.-H 
«nd  j.ubli-ihLvi  in  atntcaet  It  this  week's  ■  ,i.  Amerii.r.n 
en^puocrs  have  done  much  pionei-r  wm  k  in  long  diit-iiKe  hi;;h 
tension  transmission,  and  it  would  beunwi^of  m  in  Uuaojuntiy, 
who  are  to  all  appcarancea  on  the  em  of  similar  work,  to  ignore 
the  difficulties  they  have  encounteted  .-md  the  wjy  in  which 
thejic  difficulties  have  l>eeu  oveicouic.    The  autliorj  record  the 


tendeney  of  Ameriean  eogbmen  to  anbatitnte  Itdb  towera  for 

U  LHi  l-ii  (..  !(  «.  Tn  this  they  are  in  agreement  with  the  other 
American  electricians  who  spoke  at  St.  Louis  on  the  same 
aubjoet.  Tlus  substitution  does  away  with  buning  or  ebarring 
effects :  it  allows  longer  spans,  conduces  to  longer  life  of  the 
line  construction  and  facilitatea  in  some  cases  the  transport 
of  the  line  material  Of  tbe  relative  eoat  of  iron  towers  and 
wooden  poles,  the  authors  unfortimatelj-  .say  nothing,  bat 
since  the  former  are  beiug  sub«tituted  iu  co^es  when  woodea 
poles  were  originally  erected,  it  may  bo  expected  that  the 
higher  first  i'  i-"  jf  iteel  towers  over  wooden  poles  is  more 
than  ofT-set  b\'  the  advuntagfti  gained.  But  iron  towers 
have  also  some  drawbacks,  the  principal  one  uicntionod  by 
tlie  uuthocs  being  the  aaeeaaity  of  shutting  down  the  traas- 
mission  line  at  once  should  a  wire  come  in  contact  with  the 
tronwork.  The  authors,  apparently,  have  been  trouble<l  with 
wooden  pine  eharria^  owing  to  oontiiMial  kakago  of  cunont 
over  dust-cuateil  insulat<irs.  Ku?  it  mn>--t  He  tiotMl  th.i!  d-uil 
does  not  always  lead  to  such  detrimental  effecU  a«  in  the 
author'a  ease,  la  the  Paper  by  Mr.  L.  M.  Hancock  en  tbe 

liay  friiin^ii  -  ji  iXfcr  tr.iii5iiii--ii jm,  tni  !ii-t.,iir>:-,  u-bich  Was  also 
reail  before  the  St.  Louis  Congress,  it  is  stated,  tltal  little  or 
no  trouble  was  experienced  from  duat,  oxoept  near  cement  mills. 
The  nature  of  the  country  traversed  in  this  particidar  iuBtance 
may  have  something  to  do  with  this  result ;  petbape,  too,  the 
insolatM*  were  of  a  dilbrent  design.  Iteniphaalaesoneemorah 
however,  the  maxim,  announced  by  most  writens  on  high- 
teii»ion  power  tnuumiation,  tbat  it  is  absolutely  necessary  to 
in\  estimate  loeal  eoodidoiM  thoroughly  before  embarking  on 
high  tension  power  aefaomeib  Tbe  aeoessity  of  proi»er)y  trans- 
]>osiiig  the  power  wires  in  eases  where  a  telof^one  circuit  it 
.stnnig  from  the  same  poles  is  forcibly  brought  home  to  the 
readei  by  the  figures  qoote>}  by  ''I-  Kkllv  and  Hi  nkkr. 
It  witl  surprise  many,  no  doubt,  tb.it  the  voltage  induced  in 
a  telephone  circuit  liuug  below  the  uou-trauiiiK)6ed  wires  of  a 
4(>,000-volt  power  tranamiieiOD  waa,  moartain  insUnoe^  mhigh. 
as  3,000  or  3,000  volts. 

L.i.RVoNf.  who  has  followed  the  c.ireer  of  the  Ilargreaves- 
Biid  ]iri>ees«  will  fee!  regret  tliat  the  report  of  the  Eloetrolytie 
Alkali  Conijxiiiy,  published  eUewlieic,  in  not  )in»ve  snti'^factory, 
Tbfi  Couipiu^,  as  we  know  at  fir^t  baud,  hiu  iti  use  a  »ound 
and  practical  motbod.  It  baa  qieratod  In  a  thorough  and 
busiueas-like  way.  Kxamination  uf  the  works  has  showu  that 
the  situutioit  liaa  been  Mjnstbly  chct^it,  that  the  plant  is  good, 
.ind  tbat  adequate  eapital  bas  been  expended  with  a  courage 
not  alw.iys  cliar.ioteri^lit  of  English  nwiiufaclurcrs.  In  s-pilu 
of  all  this,  the  Company  lias  to  acknowledge  that  it»  ailuatiou 
irv  not  free  from  dKfiealty.  Knowing  the  process  as  we  do,  we 
arc  couijicUcd  to  altribute  this  ditliculty  to  tliu  commercial 
situation,  it  must  be  remembered  that,  uutil  electrolytic  pro- 
cesses for  making  chloride  of  lime  came  into  use,  the  Leblane 
iiuirtufacturera  WMO  resting  comfnrt-iUly.  When  their  chlorine 
monopoly  successfully  attacked,  they  changed  their 
UK  tbo  i^,  lud  prices  for  Ueadi  tell  with  a  bump.  The  history 
of  :be  ei.oiioniic.-^  of  the  alkali  trade  h.a  ytt  to  bi.-  wrtttea.  In 
the  bind-  of  a  ve\]  romancer— wc  .■^llollld  [ircfor  Mr.  H« 
Well.'! — it  toulJ  not  fail  to  be  cntraiiciag. 
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It  wmtM  .ip[)«w  ihit  the  dirticiilties  in  coniiecUon  with  the 
couvention  of  iho  \mtm  Umivays  in  the  uorth  of  Loudon  to 
alaotrb  tnetiMi  an  no*  moothiug  thMmalm  oat  in  »  naanar 
likely  to  lcu<l  to  u  apeedy  and  wtisfsvctoi  y  settlement  of  the 
grievancoi  of  tiw  three  (MrtiM  couMruetl.  To  the  credit  of 
the  Lcmdon  Coontf  CiMmcfl,  be  it  mM,  however,  it  is  quite 
evidcut  that  they  take  a common  senae  viiw  .,f  i!.,:  ,!i  imti'  !! — 
Tlx.,  thiU.  tlte  overhead  itysteiu  should  b«  atiopted  for  the  tr»m- 
wsyi  io  North  London,  nther  thu>  tlie  more  expaiuire  and 
Complicat<.-d  coniluit  M'stem.  In  thi*.  of  course,  the  North 
3(etropoltUw  Inrnwaya  Co.  quite  naturally  coucun ;  but  the 
real  atumbling  block  ia  the  exiatence  of  aee.  2S  of  tlie  London 
County  Coumil  (Eloctrioat  Powers)  Act,  I ','00,  whii  h  provides 
that  in  no  Borough  maytheorerheiid  system  be  adoi>ted  with- 
out the  eonaent  of  the  Boroujth  Connci).  But  for  this  it  ia 
possible  that  effect  miv;ht  have  been  ;;iven  tx  a  compromiae, 
which  it  wa«  fctattid  a  short  tiiu«  ago  had  >ieeu  arrired  at 
between  the  County  Council  and  the  <'<niiiwinj  now  working 
the  horse  en-;),  on  lt»ise.  Incur  is.me  for  July  '2'Jnd  wii  c;ivu 
a,  rojiort  of  A  Confereuce  of  the  loirjl  authorities  north  of  the 
Thame'i,  aiid  we  mider^itiinJ  tliat  i»  nimil.a  ('onfvrcnco  is  again 
to  be  liehl.  In  the  meantime,  the  date  of  expir}-  of  the  Cum 
pany's  lease  (1*.M0)  Iterouics  lc«*  distant,  l)Ut  wc  i.iil  to  .-ec 
thut  the  County  Cuiintll  will  Iw  iii  -my  t>uttcr  (H>«itii)U  cvt-u 
-at  that  date.  So  long  it  the  Borough  Councils  iu»i«t  <>u  the 
condnif  «ystt'tu,  and  the  County  Council  vi>(ii«'>>'  on  the  score 
ui  capital  ex|ietiditur«),  therv  i»  »  deadloc  k.  An  tuUicatiou  of 
■the  Tiewa  of  a  roaponaibfe  aeelion  of  the  Council  ia  given  in 
A  tofiort  of  thu  Finance  Coiumi;iL-e  mentioniij  un  auotlier  piigu 
of  ttiu  iMue.  Uwiug  to  the  dit&vultie*  in  vonuectiou  with  the 
recointniction  of  the  eiiatiag  northern  linea,  the  eonatmctiun 
of  cetLkin  utliei  now  lines  ha^  1>cen  delayed,  and  the  p'lwi  r^ 
for  the  ewuttruetion  of  a  Uue  along  Koi»eb«r) -avvuue  expire 
next  year.  Ia  order  to  avoid  the  Inpw  of  the  powera  and  the 
'<-i>nsoi|ueiit  ex|M'n!se  which  would  he  entailed  in  upplyiuj,'  to 
ii'arliament  again,  it  in  recoiutneiidiMi  that  the  ooottruviion 
ot  thia  short  line  upon  the  coadidt  system  be  proeeeded  with 
.it  once,  hut  that  it  rthouM  1«)  workeil  liy  hi>r«c^  l>y  arrange- 
ment with  the  Korth  Metro|H>iitan  Company  until  the 
convarskm  of  the  entire  tramways  in  the  north.  In  adviiiiig 
Alus  oonrte, howin'f  r,  the  ('<ininii:iu<!  jtuint^  .1'  t  h  it  thi^  deci»ii.>n 
must  not  commit  the  Council  to  the  adoptiou  of  the  conduit 
•yaiem  for  the  whoin  of  the  Ubh  Ib  the  north. 

Ill.l-.<  il:n  cmidfii'.ci wliilc  oiiu  jf  thu  oMtH  electric 
apfiaratus  used,  are  amongst  thwe  pieces  of  electric  machinery 
which  are  least  undertttood  and  which  hai-e  undergone  but 

lifle  improveuisot  during  the  pant.  They  have  auijiiircil  the 
reputation  of  being  unreliable — at  lea^t,  wlicu  used  for  st()Ii^^ 
conaidmble  i^uantitica  of  electric  etictgy  at  high  prewure^^ 
and  their  employment  whiel;  >a^  i  .-.  obtained  by 

other  laeaus  *l«diou>!y  avoided.  But  tbeic  aie  iv..iu\ 
occa^i  nis  wheii-  their  employment,  if  only  they  wcio  cheuj' 
.Hit!  iclialile,  would  coinliici;  to  a  drciiicil  bctternieut  'jf  ihiiig-!. 
Tl.i<  is  uulably  .=.0  iu  allcrnatin;^  eurreiit  initalLitif?, -.  i.  l.ini^ 
tOii4eii*ci»  Dii^hl  advauLajjCouily  he  MiA  ful  iwtifyiUi;  [ihuao 
differences,  or  for  creating  phase  ditterencc%  sta  the  case 
may  be.  But  we  an  yet  far  from  adopting  condensen  u  a 


standard  piece  of  apparatus  with  tho  same  erinfidcncc  a»  we 
Would  use,  my,  a  choking  coil.  An  Mr.  SwixmrKNR  said  in 
his  Plrtaideatiat  Addreee  to  the  tnstitation  ef  Eleetrioal  Bngi- 
iip.jp:  fv.-o  years  a:;"  ;  "r.ihigin^  (la-  (»>!e-s  of  a  large  «tatiou 
witliin  a  small  fraction  of  a  millimetre  over  an  enormous  area 
with  nothing  bnt  a  few  thiekneaaee  of  paper  between  diem 
tlocs  II"".  ,i).[)L-.d  t  j  all  engineer."  A  ste]<  towards  the  realisa- 
tion of  a  cheap  bigh-tetuion  condenser  for  oonsidecable  power 
has  baeo  made  by  Berr  MoflLUVf,  whoae  hnrnatq^alibiis  are 
rccoi-dotl  in  another  part  of  this  week's  paper.  As  will  be  seen, 
tiie  pattern  of  condenser  liually  adopted  by  tbe  experimenter 
closely  reaemhles  theold  Leyden  jar,  bnt  with  the  nll^mportaut 
«!itT'  -  >  iin-  that  the  dielectric  is  thickened  at  the  edges  of  the 
coatin,.  ti  i'  rendering  these  critical  plaoes  aa  pnnotoie-pcoof 
as  an}  -lin  part  of  the  jfar.  Since  tike  energy  whidi  can  b« 
/ttored  in  a  cond«ni>er  is  in  projiortion  to  the  stpiare  of  the 
potential  employed,  it  is  obvious  that  the  higher  the  voltnga 
the  smaller  will  be  the  cA|tscity  of  the  condenser  required  to 
pro<Iui'i'  the  same  effect.  As  llerr  Moscii  Kt  claims  that  his 
couden.sers  will  stand  extremely  high  voltages,  he  therefore 
pro|>osea,  where  the  voltages  are  ivot  alreoity  very  high,  to 
coiinei  t  them  through  transformers  ai  ri(*s  the  ciix-uit  in  which 
an  alteration  in  pha.'H^  ia  to  Ije  olilaituvl.  placing  tin-  jirimary 
of  a  atep-up  transformer  across  tbe  circuit  and  connectiitg  the 
condenser  to  the  ••condety  tomitnal. 

A  peculiar  coincideuce  occurred  in  the  Old  Kent^nnd, 

I/«iiiii)U,  on  Mond.'i}-.  A  tire  (not  "due  to  »  dcftntivc  clwiric 
circuit ' )  broke  out  on  the  premises  of  a  taiknr,  and  the  fire 
brigade  waa  called  to  extiuguuh  the  (hunec.  WhUat  they 
Were  ;il  work  mn  i  f  l!.<'  London  County  Council  electric 
tramcars  c»iue  up,  and  the  fune  in  tbe  plough  blow.  This,  an 
occasionally  h;<p]H  iis,  set  fire  to  the  preservative  compound  in 
which  the  plou^h^  are  dippo)  i>erio<lically,  ;uid  Damos  were 
seen  to  issue  from  beneath  the  car.  An  intelligent  firsOHUt 
immediately  directed  hi*  hoed  npoo  the  ear  and  extinguished 
the  HauK.'s.  The  coiuciilcBM  of  the  two  o^iui reuce.'*.  and  the 
fact  that  tbe  ti»>  brigade  was  on  the  spot  when  the  llare-up 
hapiinod  urhterneath  the  tramcar.  must  be  the  reason  for  tbe 
I'e'uliar  report  whit^h  was  publislied  in  Tilcday's  Tiint*,  from 
wliit  h  it  would  appear  that  the  scriou*  tire  occurred  in  tii< 
ttumcar  and  Uiai  the  tiro  brigade  was  i-,ilic<l  to  extinguish  this, 
while  no  mention  of  the  fire  brij;ade  is  made  in  comxectMU 
with  the  tailor's  shop  Ate.    The  report  roaiU  .-i.s  follows  : — 

Oas  ol  the  Loodoa  Omut^  Oooccil's  electric  trams  cau«hl  lire  iHt 
night  ill  Ibe  0\\  Kent  i'oad.  The  pa:fi«n^'('ib  tiSKtjl;  left  the  ear,  aiid 
AnaieD  eitinguisbed  ths  Ihunes.  A  defective  •Isctrio  eironit  was  thi; 
eattSS  ef  the  mi^ap.-  -A  tn  Inoke  out  last  oiifht  at  510,  Uld  Kent-niad, 
S.E.,  OQ  (he  premises  o(  a  tailor  named  Posilcr.  The  shop  sod  bous« 
were  severely  damasod. 

ll  would  appear,  howcvtsr,  that  there  is  need  for  a  ncm- 
inllnromsiHle  preservative  componnd  for  *'  dipinng  "  the  ploughs. 


Bequest  to  CardiiT  University. — It  was  announced  by 
rriiici]ia]  <iri!Ktbs  ut  the  annual  niociing  ut  the  Univuinity 
College.  Cardiff,  on  Friday,  that,  under  ibi:  will  nl  tbe  late 
Dr.  l<aac  liiiltcrt-i,  the  collcgt'  would  Siouomo  tliL'  ixcipiciii  of 
nearly  Thia  waa  under  the  coudiUon  timt  two 

scientific  research  scholarships,  open  to  graduates  or  nou- 
gndnatee,  of  the  value  of  ^50  a  year  cacti,  >»  c>«tahlisbed. 
It  is  understood  that  University  College,  Liverpool,  and 
Bangor  College  will  also  benefit  under  tlie  will 
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Standard!  for  Bnll-headed  Railway  Raila — The  Eu^'incci- 

ini;  Staiiii.ink  Comniittfle  has  i.^stied  its  n  j  oi  t  on  the  stmciard 
sj)c<  itic.iti(iii  mill  ■icctiiiiis  ..f  1  it:l!  hcarli;,.!  i^iiwav  rails.  The 
litiiiiiiani  sjjftitir.itioii  ii  lnt<jst  to  (juestions  of  chemical  com- 
pcisition,  niaiiuf.iriuiM,  [>ennii>fiibl«  variations  iti  weight,  icm- 
|)laUi^  length  of  rails,  branding,  teats  and  soon.  It  is  followe<l 
t>y  an  iilustrat'e<l  desoription  <>f  forms  of  British  etanJanl 
tciuilc  tost  piece*.  Thi.s  is  8iicce«le<l  by  a  .series  of  tables 
containing  the  princi]>a]  i|im*-nEi(>n>i  :in<l  arva^  uf  titaiidard  bull- 
hoaded  nfla  and  nine  foU^ued  dimeonoDed  aectioM  of  nuls, 
nn^ng^io  M»pt  ol       from  601b.  to  1001b.  p«r  yard. 

Sktooflntemiption.  ]>«t«  cf  R«pUt. 

C«j:tiTiTTc^l*)nb»lrot  .«>•»•.•  Awg.  18,  I9ns  ..  — 

'----v  r)— flMMmt  Oct.  Tl.  1!«0-J  ..  — 

T&ri(n    Tunniw   Jan.  18, 19(M  ..  — 

Cavcnno    Paramaribo    July  13,  liKM  ..  — 

Cai>Ha;iin!!  -Mol«Sl.NicholiM  Mig.W,  IftOl  ..  — 
Bun<Ub«rK—OomeD{X«w  Cale- 
donia)   .\aH.  sn,  i<H>i        OetSl.  IKM 

C&p  n»  '.i-ri-r' K  ilo  Plato  ..  S*pt.  215. 1904  ..  - 

Trtnc(i:vi  — Ji'TTK rura   Oct.  U,  I'JOI  ..  — 

Bolama— Blisao   Oct.  lit,  1904  ..  — 

laptK  lakla  (naiida)— Kka. 

ira  (Bahamas)   OetSO.  1904  ..  — 

Electrical  Indication  of  Fire  in  Edinburgh  Theatre  Boyal.— 

.Ad  oni^reuk  of  lire  occurred  in  the  Edinburgh  Theatre  lloyal 
on  1 Hil.iy  during  a  rehearsul.  The  Kre  originiitcii  among 
aolue  wtxxi  .aliaviiigs  and  packing  in  the  bft.sement  under  the 
stage,  but  it  was  ahuOKt  extinguished  by  the  time  the  lire 
brigade  amved  on  the  scene.  In  addition  to  the  ordinary 
hand  alanu  to  tliu  fire  station,  the  tldinburgh  Theatre  Kr>yul  is 
e<juippcd  with  the  May-Oatway  automatic  alarm  device,  aud 
thiB  was  itistnimentiU  in  tuming  out  the  brigade.  We  are 
informed  that  there  are  only  four  theatre*  m  the  United 
Kingdom  equipped  with  combined  liand  and  autonuitic  alann 
denrioe^aad  aU  theae  theatrM are  in  Scotland.  The  dama^ 
«t  th«  Thntra  Ro^yal  did  B«t  «3eoe«d  £5. 

KafHiie  Allofs  of  Hon'magnetic  Hetala. — Acconlin^  to 
the  W**t«m  ^liy/rteifflii  of  Chicago,  successful  e.xperimenu  have 
recently  been  conducted  with  a  view  to  the  production  of 
mai^etic  alloys  front  non-inagnetic  metal^j.  With  the  same 
i:,.iiiL;.»ne9c  that  obtained  a  practically  nou  m  i^iit  'ii  ii  .n  .dh'y 
.1  in  imietie  copper  alloy  niay  be  produceii.  'i  liu  noii-niagneiic 
iiif  tnl-.,  coi>per,  aluiiiinium  -ind  manganese,  combined  in  certain 
pnijH  .ftions,  piwluce  an  alloy  liaving  consider.ible  ni.ignetic 
pi  11(101  tic-  No  combination  of  copper  and  aluminium  pro. 
i\\\Qm  a  magnetic  alloy  ■  hnnee,  the  presence  of  magnetic 
propertie.i  m\\»i  .ih<  l  iKi  'l  '.^  the  manganese.  The  manganese 
was  submittetl  to  the  temperature  of  lic^uid  air  ;  but  nu  change 
was  found  to  occur,  the  metal  remaining  non  magnetic.  Thi*? 
was  found  to  bu  the  case  with  the  cop{>er  atid  aluminium 

A  New  Itniilioerint  Society. — A  society  known  ita  "The 
Wolverhampton  and  District  Engineering  t)Ociety  "  has  been 
formed  at  Wolverhampton.  Thecnficialaare  aafoDowa:— 

PrrtidfHt,  Sir  Alfred  Hickman.  Hart  .  .M.P  Virt-ftitiittHt' — Coancillor 
Itvirington.  Mi>s»r».  W,  Biich«(i,  I*  M.  Baker,  Joseph  Evans,  George 
Orc«n.  F..  S  W.  Muotv.  A.  ■>.  Robin^oa.  C  L.  C  Shawtield.  H  Stubbs, 
John  Thompiion.  .i^rrr^rrtry,  Mr.  T.  Smith,  //on.  J/*i«4i«/i<— His  Worship 
tha  Major  (Aid.  Le%-i  JotmMiii,  J  J".)  and  Coiindlhn»  Corbeti,  Weaver 
aaaVUtt. 

Vieita  will  bo  paid  to  worka  and  Papera  will  be  read  before 
the  Bociotj  once  a  month.  The  {irogniinnie  lor  tbo  eeseion 
invlvdea  the  followlnf; : — 

"Steam  r,n);in<.'  I'licliinK."  A.  McSwincj- :  ••Thr  rnr  oni  Stcasa  Tar- 
Mna  and  w>me  of  its  .^pplicution^,  '  .Ido.  L>.  liailio;  "A  NewTjriMol 
KerersiuR  HoIUdk  ^'i'I  '"n-rinr,"  H  Stoncwsll  .lackei^ii ;  "  KlfflriiMty 
Switch  Gear  am  'i-.i-  iiEMion,'  Lwnaril  .\ndrcns .  -  Pamjnin; 
Maehinery,  '  F.  C.  i..  MajJ..  ,  '  The  Lanchestcr  Car,''  K  W.  Lanchcstev  ; 
a  I'aperby  0.  E.  C.  Shawliold  ;  -Boiler  Coni^truction,    S.  J  Thoropaon. 

The  Electric  Lighting  of  London.— Ati  Ameiicau  |tiiji^'r 
publishes  the  following  wonderful  infoinu>tion  con  earning  the 
electric  lighting  of  the  City  of  I»nd'iti : — 

"  I  was  in  London  a  f«w  monthg  ii^o,  and  a  vinit  to  the  li>,'htirit; 
plant  Ihditi.  It  is  one  of  the  most  couiplfte  in  tlie  world.  It  h  Iihu.kI 
■n  the  Vm\  End.  and,  «ith  k  uju  eiiiialler  .sUtioM,  (unisbM  «l(Ctri«iiy 
(nr  l.MO.OOO  arc  light-.  The  li;;htii)K  cciAt-i  the  WMdeipalitT  about 
?.Ttl,000,tiOO  a  year,  or  BiiRhtlv  ovei  j'll  a  latup.  Th«  iimiti  plant  t-on- 
;umes  about  3,000  tons  of  coal  a  d:iy  iu  tiiu  stimiiit^r  and  tbrrc  times  that 
during  the  loader  wiater  oiglUs.  Coal  is  bought  in  instaltiienu  of 
GOMOtank  Btan«B  btiniwnboUiilg  Dsariy  that  amaanl  alw^t  ai«ksnt 
UM  In  view  et  poaiibb  atiUiaa  or  ethtr  eaMigtatciM.  Ihiin  are  40 


boiiin  «tth  a  anadiy  «( IJNO  s.r.  eadi,  auniylas  power  la  eiMte 
haB  a  down  •,000  n.r.  j^ntmei  and  one  tfitib  n.r.  dynamo.  BuBeicnl 

Tottase  U  earrivd  by  thr  main  cabirs  to  kill  an  army  of  90.000  men. 
There  air  .'5,000  mile*  of  cable  in  the  city  connected  with  the  electric 
lighting  plants.  The  »um  of  fVi.O'lO.OOQ  for  lightiOR  Mch  ytar  stemi 
pretty  large.    But  when  you  eonsi«)er  (he  avenge  OMt  ptr  light,  it  ia 

cheaper  than  you  tind  in  .American  cities." 

ElectrolTals  of  Water  Maine.— The  A7.f  'nV,(.'  y,',  .,v,r  of  New 
York  state?  that  in  the  b^t  rei>ort  of  the  MetrojHjjitan  Water 
and  Sewerage  Bojtrd  of  Koslon  it  is  alleged  that  on  9<*  litiear  ft, 
iti  ,1  l.'^^in.  pi[)e  iu  Cambridge  (U.S.A. ),  .'".I'L*.")  pitting.-  were  ob- 
^rv<Ml,  varying  in  depth  frmn  ,',;in.  to  ^in.  In  parts  of  two  linea 
of  36in.  cast  iron  pipe  under  the  Charles  river  1 1  pitting*  from 
2in.  to  Gin.  in  <liamet«r  an<l  ^in.  to  ^Mn,  in  depth  were  found. 
The  pipes  in  the  river  arc  being  de.^troyeii  very  ra|iidly.  At 
other  river  ctossingn  daiu.ige  was  noteil.  In  thi'  tit}  of 
Cbeleea  a  24in.  cast-iron  pipe  line  in  I'^O  mi.  ft.  of  pii>e  fiOf^ 
face  ehowod  290  pitting*  from  V^ia.  to  v.,'"'  '"'n*-  I"  ^i"** 
on  175  aq.  ft.  of  the  aurface  of  a  ISin.  pipe  wen  fonnd  387 
pittinga  from  -iM.  to  -/«ln.  in  depth,  ana  at  another  pket  ^ 
over  an  area  of  aq.  ft.  were  found  200  muiagB.  Ihe  deepest 
of  theee  was  O'iSm.  with  but  Q-24in.  of  tne  original  thick  neat 
of  the  pipe  left.  A  Iat'SC  iwrtion  of  these  pipes  will  have  to 
1>e  replaced.  An  iiiiiulating  joint  with  a  cuniiettion  made  of 
a  ritblier  gasket  0'."'in.  in  thicknes.s  place<l  between  two  tl.inges, 
\\Mi  been  found  helpfitl  iu  preveiitint;  the  tlow  of  a  large 
amount  of  electricity  from  the  Metropolitan  pipea  to  thoee  of 
the  lity  of  Cainbri'lge, 

Wireleai;  Telegraph  Notes. — It  i.s  stated  in  a  coii.sular  rejiort 
that  while  «ulim.irine  '.elegnphic  comniuiiicitioii  between  Mar- 
tiniipie  and  rlie  out-iiile  world  w;i9  interrupted  for  over  12 
mouths  in  11HJ2-.;.  owing  to  the  terrible  volcanic  di<a*ter  in  the 
neighbourhood  of  the  islunil,  a  system  of  wireless  telegraphy 
wa«  established  l>ccweeu  Martinique  and  Guadeloupe.  As 
communication  wa-^i  fre<|nentljr  intaTupted  by  atmos|jherioaad 
other  cauge^  the  experiment  was  not  an  uiniualilicd  stiecees. 
During  the  iiriit  four  working  months  of  the  wirele«i>  system 
an  aveiage  of  10  mesaages  of  1 0  worda  each  per  day  irore  aent. 
Now  that  th«  French  company  i  cable,  wbid  aloni  serves 
^brlinique,  has  been  repaired  tlte  wireleaa  qratom  is  to  be 
diseontinttod. 

While  on  a  recent  visit  to  America,  Mr.  Marconi,  it  is  stated 
by  the  Weftera  Eitctrkinn  of  Chicago,  made  the  following  state- 

meut : — 

Thongti  tbos  tar  the  eiperimeols  have  1w«a  imperfect,  they  har* 

mainly  failed  because  of  lack  of  power,  I  purpose  to  increase  that  of 
the  Cape  Breton  station,  and  I  have  new  appliances  for  a  more  perfect 
ratlititittri  fi  r  tho  ■  IsitiiL  n'svf»  1  hf'lieve  ib.it  I  cti  overcome  the  lon(.: 
diita:.i:^  witii  iHjv.Li,     Til'    C'i--:.i-'l  .    aiii:-hl(i>'  now  get  tlieir 

bnlkt.r.s  icaJi.v  i..;cuii»tety  when  l/>tKj  miiea  Irora  shore.  Witll 
anfficieni  power  the  it  maiiiinh'  disiaaae  eaioia  the  aaa  esB  be  ovsMOsne. 
I  believe.  Kecent  experiments  in  Italy  developed  rnrioiis  phaB4aneaa 
whiah  distaiica  ontv  o::.:'.;ii.r  t  'tjitnin. 


MEETINGS  OF  8CIEHTIF1C  SOCIETIES,  &o. 

(To-day)  PKlSlAT,  Oetotar  tttta. 

PnViil,  VL  SoCIJiTT. 

.'t  i'lt-  MeetioL'  at  the  I'hvsieai  Laboratory,  lioyal  Coll<(;c  of  Scienct . 
South  Keniinjion.  S.\V  Ajrenda  :  (1)  "  An  IntetlerfDce  Appa- 
latus  for  the  Calibration  of  F.itcnaomett  j-'."  by  J.  Moiiow  and 
K-  L,  Watkin  ,2)  "A  Scnaiuvv  llvjiion.ttcf,'  hj  Di.  W.  M. 
Tbonikin.  (.4)  Mote  00  a  ttoftnf  o(  L«iius,"  bj  Dr.  O.E.  Allan. 
SATVBIkAT,  October  aeth. 

Jrxjoa  IxsTrrDTioa  «p  BsoixEEiia. 
4  fja.  Visit  to  the  Kaitooal  Physical  lahomtor;,  SuAf  Heose, 
Teildingtoa 

TDMUty,  wevemter  ut. 

l.n-nn  I  iiis  <A  Cnn.  E».i:t!»!:Ei:-. 
fi  'ji.    -Addre^«  liy  >iir  Oiiil:ord  L.  M'.ltrnnrth,  [lie  rifvidtnt,    'I  h\- 
ini''.lii'9         ]>ii;o  i^'.«urdi.d  uv  :ht:  Coaii^il  will  aiti-rwards 
ili.nliibuleil. 
TB0R8DAT.  November  3rd. 

Meeting  at  the  hoii'  ty  uf  Ans    1  aper  to  be  reads  "Motes 

on  !'•  riuani'i:'  Wiiy,   by  \.  N.  (."tDnnt 

lir  '.'IV   Kvi,IM  r  vl-..i   Sri  11  r  i 

^  ji.iN.   UeetiDti' at  the  lJ.?nn  Bii.i>Ihi.  ,  lli(jli  »t4C<.t,  Utuiby.  Paper 
to  be  reed:  <■  i'oi  manent-wu.  for  Tmmwsjrs,"  bf  v.  T.  Taywr. 

liii.NICIKN  bo  II  IV, 

SiU  pM.  Uteting  at  ao,  Haaoverisqaare,  when  Ur.  C.  Tbwslon 
HoUand  will  delivet  his  PreBidenlial  Address. 
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NOBTH-BASTBRN  RAILWAY  ELBCTBIC  GOODS 
L0C0HOTIYE8. 


The  electric  Incomntive*  which  we  iilnstratfi  herewith  are 
■aid  to  be  the  largest  ever  liiiilt  in  the  L'liitoJ  Kingtlom.  I'hey 
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JlV 


(iiSKiui.  Vii.»  ur  IjiM  Muuriw:. 


are  of  the  iloulilo-lmgio  tv|>c  with  central  cah  and  doping  ends, 
ancl  when  in  running  onlor  each  weighs  .'lO  tons.  Tlic  motors 
are  thu  U.K.  .'i.j  tyjKi  with  Iwo-ttiru  armatiiros,  the  guar  having  a 
ratio  of  ."t-'JH,  and  there  is  one  motor  moiinto<l  on  each  of  the 
four  axlca.     The  SpnigiieThomson- Houston  multiple-unit 


steel  angles  and  gussot«  with  a  swinging  Itolster  huilt  ii|>  with 
iteul  sections  and  steel  cu-itings.  Two  nests  of  coil  springs  of 
ciixuUr  section  RupiM>rt  the  bolster,  luid  the  latter  is  pro- 
vided with  cjist  steel  wearing  plates,  cast  steel  centre  and 
side  Umi ring   platos.     The  side  frames  are  sup|H>rtc  1  uu 


iioaie  Turi'K  rou  Emciiuc  Locoxunri!. 


t        S  * 


system  has  been  udopte<l,  this  being  similar  to  that  used  on  the 
insaenger  trains.  Some  of  the  princi|Kil  dimensions  are  given 
below : — 

(iaugc,  4ft.  HJin.  ;  [tngih  over  central  cab.  Oft.  }in. ;  liinKtli  ov«r  h«ad- 
stocks,  Soft,  i  kngtit  over  buOers,  371t.  Ilia. ;  (uvotal  cvoliea  of  trucks,  i  pUics  planed  and  rivets  baud  rivutod. 


the  axle  boxe«  by  laminated  springs  of 
heavy  design,  while  the  axle  boxe.")  them- 
selves are  of  ciksi  steel  tmubined  to  work  in 
the  horn  plates,  which  are  also  of  steel  and 
machined,  and  are  riveted  to  the  aide  frames, 
which  are  cut  out  to  receive  them.  Wings 
are  fitted  to  the  axle  boxes  to  take  the  shi>o 
beams,  and  heavy  brasses,  babbitte<l,  are  em- 
ployed in  them,  ample  provision  Using  made 
for  lubrication  and  exclusion  of  dust  Owing 
to  the  imiiortant  ]>art  that  the  brake  gear  plays 
in  the  work  that  the  locomotive  has  to  handle, 
which  is  chieriy  on  heavy  graclcs,  a  s|iccially 
heavy  design  has  boen  got  out,  blocks  being 
litteil  to  each  side  of  e;*ch  wheel  and  all  gear 
Iwing  made  heavy  enough  to  stand  oiieration 
by  nir  pre-s.surc.  The  whecU  are  of  the  cii.-l- 
liteel  dise  ty|K.-,  Iialanecd,  and  fitted  with  mlliNl 
steel  tyres  Ttjin.  wide  by  2 'in.  deep  on  tread, 
held  in  place  by  retaining  ring>>  and  also 
by  eight  Mt  .screwR ;  the  motors  are  cur- 
licd  on  the  transoms  by  means  of  ca.st-stcel 
brackets  in  which  the  nose  on  the  motor  rests  and  is  held 
there  by  a  forged  strap.  Oak  shoe  Iteams  are  Iwlted  to 
the  axle  l>o.\es,  the  shoes  being  hung  outside  the  wheel  ba-se 
as  shown  on  the  drawings.    Alt  holc-s  arc  drilled,  cilges  i>f 
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The  luderfnunfl  ueonitarutadof  itealieeticnM  mdlMllaated  ,  Ac  Air  gauges  and  nanitMn  >N  alao  Used  In  each  driving 

irith  cast  iron  bloclu  to  Vring  It  np  to  the  weight  'Ic^^iroil.  position,  tlnderthealopingciuharc  fixed thccontactora.revcnicrii 

Each  siiilc  solo  h  fonnod  by  a  girder  l?in.  by  Gin.,  woi^-hing  ■  ami  rhcosUU.    The  apparatus  for  each  two-motor  eqnipment 

.''4I1>.  tn  ilh^  fo<it  ami  of  I  s«(:ti<in  ;  tlimi'  aro  uIm)  lao  teutrc  is  litloil  in  its  own  ciiil  of  the  tal>,  the  foiii -motor  equipniunt 

longiiuilitiiiU,  f.iLii  t<iu.  Ity  3^in.  Iiy  :iti.,  of  channel  section,  ^  Iwinji;  thus  split  up  into  two  e>|uipmcnt.s  as  regariU  locjition. 

these  four  limL'itiiilinala  lK"iii;i  l  onn'  ctnl  ;it  llicir  ends  liy  head-  An  auglc-iron  framing  Imilt  on  the  (Itmr  of  tlu^  e.ili  suiipiirtH 

stocks  Ijjri.  iiy  4iu.  Ity  lin.  nf  cliaimel  section,  anil  to  the  front  the  contactors,  the  revet>ei  s  ami  u  si^lam  os  lioiii;.'  Uoited  to 

of  these  riro  liolti  il  oik  FieailstdckH  l.">^iti  liy  ."^in.    The  whole  ^  the  tloor,  Imt  raised  above  it  .-•>  th.i'.       ■■.ihlo  riiiiways  may  go 

fraiMc  is  liiiiily  ii\  cte<l  logctlier  with  >toel  angles  and  giis.^et'i,  unileiiieath  thorn.  ThoairKi  ike  isnf  the  (|uick-ai  liriL'  |>iittern, 

al!  h  'l  -            il  illeil  ami  cclges  nf  ()l.it<.is  machined.     The  iiir  in  iiiL:  lUiipiieil  by  a  l!.  T.  1 1.  ulei  tric.iliy-iln\ en  cuiiipiessor 

uniicrtriiue  ImUtur  is  formed  by  two  i:iiilcts,  e-ich  t'lin.  by  .'>in.  of  the  L'.l',  II  ty|He.  whieh  i-.  hniiL;  un<ierne;itli  the  fi  ime. 

by  Uri.  of  I  section,  hold  logetlier  on  the  to]>  by  a  plate  3ft.  This  eomjueisoi  will  ■vruk  ai^ains;  ;i  piesntire  of  IH'lb.  |kii' 

wide  and  .iin.  thick,  while  on  the  lower  side  there  is  a  plate  .sipiare  incli  witli  a  eylimlei  displai  ement  of  "Jn  enbie  ft.  per 

17in.  wide  by  jin.  thick.  Between  the  bolsterii,  evenly  spatetl,  minute.     The  air  iesei\oirs  aie  lixeii  in  liie  end  of  the  .sloping 

there  are  five  cross  girders,  each  8in.  by  siin.  by  iin.,  of  cab.s  a.s  are  also  the  sand  hoppers,  the  sand  beiu^  carriou  by 

channel  aection,  lackeit  with  a  plate  l.'iin.  wiife  by  ^in.  thick,  flexible  tubes  tO  tlw  lixod  pipes  on  the  tnicks,  n-hile  the  air- 

and  on  the  top  of  the  fnmo  is  a  floor  of  fireproof  wood  I  }iu.  1  operating  pIpM  an  flamieetfld  to  them  at  the  baaeof  the  hoppeia 


Pan  mm  of  eaS 


i«10-M  to  ImWt  IHM«10  pit  saot.  at  total  wtHf^ 


thick,  lixed  tranHverKcly  w  ith  a  top  or  Unilig  floor  of  ;in.  thick- 
new  laid  loneitudinally.  The  draw  gear,  side  coupUn^p  and 
bulTuns  are  of  the  standard  English  pattern. 

The  eentrs  cab  is  coMtmetra  of  !iii.  steel  plataaad  angles 
and  is  quite  aepanito  from  the  sloping  ends,  wMeb  are  abo 
oonstmotad  in  a  iinuhr  manner,  all  Uiree  portions  baiiig  bolted 
to  the  anderframe.  Two  side  windows  are  provided  on  each 
side,  those  at  the  driving  corners  being  arranged  for  lowering 
A  sliding;  door  conBtnicted  of  ash  is  fitted  on  each  side,  and  is 
glased  at  the  top  and  paneled  m  the  Ifottom,  lH>aring  on  the 
ont«ide  the  arms  of  the  compny  lu  transfer.  The  ilo-ii  ways 
arc  -Jh.  tin.  wide  aii'l  Gft.  in  the  clear.  .\t  theend.s  of  theeal* 
are  two  windows  arranged  to  slide  tmnsversily.  .\iiiiMfiiuent.-. 
are  niatlc  for  driving  the  loconiotiM'  fnmi  ritheren  l  ui  eal>, 
and  it  is,  therefore,  fitted  in  du|ilieate  with  hkiM' r  <  oiitrnller,  air 
hnkc,  and  sand  and  whistle  v.dves.  In  i  iAw  .if  tlie  cab  is 
fitted  a  ca.st-iron  column  to  carry  the  h.ui  1  lir.ike  .;;car,  and  on 
04ieli  side  is  a  panel  for  the  control  and  ]nin)|i  circuit  accessories 
with  a  main  panel  at  one  end  for  main  ana  control  switches, 


A  shaded  lamp  is  flttcd  in  each  driving  eomer,  with  three 
Itsbu  to  each  of  the  sloping  ends  and  a  headli|^t  00  each  end. 
Ail  lamps  are  32  c.p.  and  arranged  for  working  six  in  series  on 
a  600-irolt  drcoit  j  two  portable  lighto  an  also  provided. 

As  the  locomoUvn  have  to  operate  over  sections  fitted  both 
with  overhead  line  and  third-rail,  a  sliding  bow  troUey  has 
been  provided  of  special  design,  which  automatically  revenea 
itself  aeoonling  to  the  direction  of  travel  of  the  locomotive, 
and  is  nlso  capable  of  being  revered  and  lowered  from  the  cab 
by  a  hand-wheel  actuating  a  worm  and  wheel  device  when  not 

ill  use. 

.Ml  cables  are  asliesfn-  co\ered  and  are  run  either  in  WOod 
trouj;hing  lined  with  ur.dite  or  iti  .steid  tubing.  l!esi<les  )^emf( 
fitto<l  with  til''  nine  m>u|.''  t  :U  each  end  for  tlu'  .  niitiM] 
circuit,  'II  iiiiiin  line  and  [iiiMi]t  line  couplers  are  also  pro- 
videii,  -  1  till'  t"o  l'iei  inot!\('-  can  lie  coupled  tc.getfier  for 
ilealilig  wi'-li  In  ,i\i..-f  lo.nl.-,  and  ojierati'd  by  one  man. 

Kaeh  I'll  iriiniti\c,  w  ln  ti  npeiatmi;  on  a  tJOO  vidl  ciu'nit,  is 
capable  of  b&ndliu|{  a  3t;0-tuu  train  on  the  level  at  a  speed  of 
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14  miU's  iRT  lioiir  an<l  of  6tarting  with  a  train  of  150  tons  on 
a  i^rmh  of  1  iu  '27  ii)i<Ier  all  rdivliti  iiH  "f  wr,i>hcr,  running  ii]> 
thi*  ftiuilu  at  a  sjiceil  of  D  in  imlrs  [.i  r  Imhif.  They  wuro 
Mipplifii  by  the  Uriti.-ih  Thoin.ion  UouaUmi  t  o.,  iho  trucks 
and  IhmIu  s  Ix'in-:  Ixiilt  by  the  Briiiih  EI«etrHal  £nf;incerin^  Co. 
to  tbe  tpecilicAtioii  of  Mr.  C  H.  iSax,  coiuulti^g  electrical 
— !  10  the  line. 


OHUBTOHUBOH  (1.2.)  ■LBOIUQlfT  iUPVLT 

SOUS  Aoooom 

Tli(>  accounts  for  the  first  Hnaucial  year'»  working  of  thii 
uiii;.  i t.ikiiiif  have  just  reached  m.  Stijiply  wik  cunimt!ncc<l 
Hti  I,   llHja,  on   rliL'  I ciitiiiuiiu- Mirrcnt  two-wire 

*)*U'iu.     iho  niBtallatiot!,  iriioriiicii,  \»  Uic  "nly  one 

in  AuAtndasia  consist!  uj  lA  ;i  combined  rt'fui»e  dcslructor 
.-ind  elottricity  worka,  tii«  ii>niier  being  u  four  cull  Mflilnim 
diwtnictor  which  is  reutieiin};  u  very  (uitinfaciory  iuconnt  of 
it-self.  Coal  is  u*ed  merely  for  the  purjKwo  of  luwisting  the 
dfi^tructor  on  the  peak,  and  the  tidal  conBuniption  for  the 
month  of  August,  ltK)4,  «M  only  M  tons,  no  fewov  than 
■2ii,Si<0  uniu  fl*  eleetrid^  befog  K''"<"'"1«''-  At  the  [vre.^ont 
timetbe  plant  i»  workinj;  non<'oii<len«in^,  uml  it  Uantici[mted 
tliait  when  condensers  h»vo  been  put  down  even  thii  low  coel 
ooneumptioii  will  bo  reduced.  From  the  oopy  of  Ibe  accounts, 
which  only  deal  with  the  first  ei^t  nontbt*  working,  it 
&pp«ar8  thiit  nuthing  is  peiU  for  iteaiB  aapplied  by  (he  deitiue- 
tor,  and  although  toA  (Wo  iiiidenaliiii||»  work  in  conjunetion 
wiUi  each  other,  jret  the  Mooimte  an  knpt  entirely  aeparate,  the 
deetmelor  having  been  in  eziateiMe  before  the  electricity  woi  ko. 

During  (he  cjght  montlu  ende<l  March  :tl,  VMi,  the  uniu 
■ohi  nnmboreil  39,4:i.')  and  the  actual  maximum  demaml  w.ts 
93kw.  There  are  no  public  lam|M  and  the  niim)>er  of  |K>wer 
connunen  at  the  cud  of  the  period  numbered  1  T\w  fj»|wcity 
uf  Uie  pl.int  is  'J<.K'k»'  ;iinl  the  number  <«f  ■  ■  mi.  i  ■  >  > i  A 
totid  capital  of  XIl',  i;::.  .ivei-at;ing  Xt>O  T  pn  kiltn.iii,  l,i»s 
IN.-UI1  ex|ieMdid,  of  whirh  £1.  Jji.  w.n  for  plant,  X;l>:t:i  for 
niairi.><,  ami  JKJ.O*':!  iiii«<rllanoi>ns.  The  revenue  for  the  ei^ht 
months  t  M  l.  '.Uiich  works  out  at  7t"l.  per  uuil  sold. 
The  total  cost*  beuig  £i7'>  (•.'  H',»d.  p._.r  unit),  there  reniaitiR  a 
gross  profit  .if  jt  lTU.  tJf  this,  Xi:»  1ms  Ikou  .-<  t  ,i»idc  for 
ilepreci:itii)ri,  Liiid,  as  the  inteie.st  amounts  to  X.'UT,  tt'eie  is  a 
dclitil  (.f  i;:10,'i.  However,  a,t  the  U-^wiv  set  iWiide  for  depic 
ciaiion  rejMc "t.iitj?  .'i  7  |i«.r  cent,  of  the  c.ipiial,  ealculaloil  for 
eight  niiititliK,  and  a.*  that  for  interest  repr<  ><  iita  S'^  per  cent., 
<'.ilculure<l  for  u  similar  jH-riwl,  the  umiitision  of  any  j)rovisii..ri 
for  a  sinking;  fund  can  hanlly  be  regarded  as  very  sorioiw. 
The  foUowiug  table:)  give  the  i-otst  {K-r  unit  «oid  under  the 
Ulual  beaduig!!.  It  nu^y  be  jiointotl  out,  however,  that  the 
ex^ndilure  on  distribution  is  uot  given,  the  mean  being  that 
it  »  piY>hahly  ao  •mall  aa  to  he  iodttded  under  **ItBpain." 
Ajmrently,  too^  the  undertakitm  ia  free  from  all  ran(»,  rat<^ 
and  taxeii,  while  atationeiy  ana  law  expenece  arc  too  insig 
nilicaat  to  be  act  forth  as  eepamte  itcuH.  Under  "  .Salaries  " 
(here  ia  only  (he  entail  sttm  of  XT  t,  an<l  esen  the  witi^e^ 
amoant  to  no  more  than  I'lihi.  TIhh,  for  ei^ht  motitbs' 
work  ih*  entini  staff  h-i*  reeeived  oidy  Xi'M ;  wu  ciui  only 
woniler  what  the  chief  en;.;inecr's  siilary  may  ho, 

Woaa*  a»w—  BxfendiUure. 

F^MI  ca***,  k«  a«       0  Ijd.   per  UDtt. 

W»«r«   ,  

lir]w(>i   Oiid.  H 

Olslributin,;     .  _   — 

I'ubUc  lit;luin)(  ,   — 

Total wwka eoata   a*afliL 

ll<mu  ........4..............   ^ 

liitUi*  an<l  lAXM  .•4...»..   — . 

8»lano8  ;   O'Ud.  „ 

UUitiouei^  

BataUiihiMBt, ««.   OOM.  „ 

Total «o«(a.....   ^iM,  <, 


In  onler  to  nhow  that  the  nndertaking  is  rapidly  achieving 
better  re>iult.s,  .Mr.  Lawrence  Birka,  the  engineer,  baa  aent  ua 
an  aiuilysis  of  the  aceeuntafoT  (be  notttb  oiAngtiBt,  1904,  and 
thia  we  give  bebw 


U«fuu  de«trq|ed         £»  lu  0 
itold  ..........    1  14  li 

10  0 


Kvrws.TTraa— 

U  wt'giHwwMiha) ..  £71  I.;  2 
IWpairs   6   7  6 


«9  IB  «  £1»  S  8 

KMwerUaf •eel   <M  >  S 

Total  quantity  dMtrojrM.  I.IUI  load*  -i  r.,  l^  S  Mb  P*t 
shift,  or  -ISl  loada  pef  werk  [I'i  ahlttx) 

\v  rkiiiK  coau.  u.  <id.  par  lead  greei,  U.      ftc  Isal  nat 
s  ;.:L.tmK  «hairge.'lnu!net,«ls,TWat4|tretM..<M:  liaidag 

ul  }  p«i  cent.,  Xl>— £^ 


Concerning  (be  elt«(rtcal  plant,  (here  www  116 
who  took  1M3«  vniUi  for  wbicb  they  paid  X316.  ia.  (4  lid. 
IMTitnit).  The  total  coata  were  £151.  9a.  lid.  (l-97ii.  per  unit), 

IciivinK  a  gro«.s  profit  of  £im.  128.  Id.  Calculating  intereM 
at  41  pet  cent.,  ileprcciation  and  Milking  fund  .it  yet  cent., 
the  stiimling  chargei^  amount  to  XlOl.  0».  (l  ilGd.  |K.'r  unit), 
and  thiu  there  is  a  net  profit  for  the  month  of  XiiU.  t>a.  Ul., 
wbieh  pnAtioally  ofiieta  the  eoat  of  working  (ho  deetnietor. 


IHE  ELECTPJCAL 
BT.  LOUIS. 


IZHUin  MS 


The  utility  of  an  in(emntiinial  ahibitiaii  mni(  alwnya  be  a 
difBeuI(  mat(er  (o  gauge,  eepeeially  witb  nferenoe  to  a  par 
ticular  indtutry.   U  each  country  were  to  make  a  point  of 

Sending  machinery  and  applianees  illustrative  of  itA  high  water 
mark  of  development,  tne  result  would  bo  a  collcttnin  of 
exhibit«  w<»rlhy  tt>  be  imIIi  .1  international,  and  of  its  utility 
there  could  bo  no  don' it.  Tluie  mv  many  olwtacles  to  be  mot 
in  onicr  to aehievt  i his  .  liii,  •  }.■:  .  t;iri  . p1  «  hi.  h  : li. —.  n.  i :.)n 
of  a  suit4»l>le  .sitx  <ri  m  die  cxhiKitiuu  ^tu  uiuWo  mtoiiinlioiial 
co-operation  p.i-  ilil.  i  M,.i  ;he  ii|';ilhy  of  nianufacturcrH  in 
plaiiii^  their  piu<iiuu  on  vic»  wlioru  immediate  betietil 
to  their  bu-iiness  can  l>e  easily  discoriuii. 

It  may  be  stated  at  onee  that  both  these  asjiectis  of  the 
fiueslion  are  strongly  brought  out  in  the  electricid  .wtion  at 
.St.  l.ouis  :«»■!  the  character  of  its  evhibit*.  In  the  rirst  place, 
itii  bitiiaiion  is  too  far  from  Kuroiie  to  luike  it  an  easy  matter 
to  tratispoit  Ur^'e  inachiliea,  and,  further,  the  p'ossibility  of 
acquiring  new  busint^M  in  that  clasM  of  gtMids  in  face  of  a 
hi>;h  proieciivc  tariH'  is  un  exceedingly  remote  one.  The 
l'.ilace  of  KIcctricily,  although  full  of  machinery  and  ap|iaratua 
meritiitg  the  moat  oareful  study,  haa  drawn  iu'cout«ut«  idmoet 
entirely  from  the  mamif«e(uring  honsee  of  the  I'nited  .Statee. 
iMtropcan  eotmtriee  are  repre-oentcd  practically  only  by  inetru- 
ments  of  preciaion,  Idi^raphie  apparatus,  eteetfochemica} 


ap^liancee  and  special  testing  plant. 


bo  eoat  and  trouble  of  transport  of  thia  cbiss  of  goods  is  not 

probibitiveb  and,  in  addition,  the  more  cnU  rjirisiag  manubui- 
turers  of  iSreat  Britain  and  oilier  cvtuitrius  an!  not  wholly 
unsuccessful  in  i^elling  their  specialities  even  against  high 

tarilU  and  home  comjictitioii. 

Naturally,  the  space  allote^l  to  Europ'  in  i  l  untrie*  w.ts  but  a 
small  fraction  of  tlic  whole,  but,  bciiiiig  m  mind  the  rcstrictc<l 
.  )i  11  11  ter  of  tJie  exhibtla,  they  deserve  considci.ible  attention. 
Gicjt  Britain,  in  the  grouji  of  Bcientific  apiKiratus,  was  well 
reprcsent^jd  by  nearly  all  llio  bett-kiiown  insirumciil  ni.ikurs, 
while  the  Tost  Olhce  had  sent  -■iorae  fine  examples  of  their 
latest  telegraphic  practice.  The  Duddell  o.willogi.iph,  which 
waa  iin  view,  worked  admirably  no  small  cie  lit  to  the  Itritish 
Cotntnis-sioner,  .i»  it  i»  the  kind  of  iuiflrunieiit  often  .ipt  U>  l>e 
very  unre.sjKiii.iivc  to  .myoiie  but  ati  expert.  Illu>ri.irive  of 
iiuitc  a  ililtoiL'iit  lieid  was  the  working  model  oi  rx  lr  ^  ui  mio 
r.iihv.'ty,  the  dcmonatrutiuiis  of  whirl)  wrpj  r.jndu-  irti  bv  tha 
cntbuciastie  inventor  himself  and  drew  lui^'c  crou  i  U. 

Germany  was  conspicuous  by  tho  aumciive  and  onkcrly 
manner  in  wbidi  its  exbilrits  were  arrangod,  but,  tike  tlioao  of 


Digitized  by  Google 


TitE  ELECTtllCIAN,  OCTOBER  28.  1904. 


(be  Britjah  MCtion,  tbey  compriiie<l  almost  solely  electricity 
muosunng  imtnuiieiitj,  with  the  ndilition  of  appai-atiis  for 
research  iti  dootfOcbcmistry  and  itK  iruliistriHi  appficatiimfi 

luljr  ms  xeimieDted  by  but  little  in  the  way  of  nianufac- 
land  waMm.  There  were,  however,  a  few  wcll-dcaigncd 
imtniiiieDto  and  mme  nwcimeBj  of  cable  on  view.  The 
DnnMnai  pbotogiapbe  lod  drawiogs  of  the  great  w»ter-i>owor 
alatioBi  In  Lombarn  for  Q»  prodnetion  ol  eleatrieitir  abawcd 
tbe  importetiee  of  tbe  advaneaa  that  had  been  nuuf*  in  thn 
iudiistry.  which  means  so  ir:iii:h  to  a  country  witliout  coal. 

FiHtin!,  Ill  hti  .  xliil lit.-^,  w,t8  somewhat  more  ambitious  in 
heavy  ni,i'  liiiii.'t>  ih.ui  tlu'  i>tiier  countries,  .imi  ■^•■r.I  :l  "OOkw. 
tUnw-pli.isr  «,ut  by  ih.^  s.u  i.  s.-  Als.acienut3  da  Jirlturt.  The 
( 'ii-.iniini;  (  uiiipariv  aUi)  h.iil  a  ^(m  ios  of  gencralom  .iii'l  imHur  -i 

bui  the  interest  in  them  was  mostly  historical.  In  the  tine 
collection  of  fittings  uiid  eloctrolierK  there  was  Hbumlant  evi- 
dence that  on  the  artistic  side  France  holds  a  iiigh  position. 
The  rest  of  her  exhiliitt  fall  into  much  the  same  category  as 
thoigo  of  Great  Britain --t.f.,  mcasuiiug  irt«trumeat«,  elet^^trieity 
meters,  telegraph  apparatus  and  small  acoeauriee. 

Coming  noir  to  the  balk  of  tbe  antive  prodneta  it  waa  bardly 
to  be  eipacted  that  tbere  would  bo  many  atartUng  nordtiea, 
aariiw  timt  tlm  pnaant  Fair  fidhnn  ao  ahortly  after  the  i'lms 
E^hiutlon  of  1900.  Mott  of  tbe  machinery  on  view  was,  in 
fuct,  of  standard  deaign,  and  probably  familiur  to  most  Ruro- 
pcan  engineers.  It  was  noticeable  that  .-tlniost  all  the  smaller 
.\mcrican  timis  were  repieecntcd,  but  throughout  thn  "  l.  il^- 
Klectricity  Building  there  w:is  a  pervadiufi  sense  of  the  miij<ai 
ludc  of  t|jr  t  v  o  rival  orgauisatioM,  the  G«oei»l  Eleclrie  and 
the  \Vt,->:iii^hi)Ufie!  Companies. 

In  the  history  of  ekciricail  enterin  i  -t  in  Anuni.  a  the  inHu- 
ence  of  t/liai/ii  i.i  uf  iMramouDt  imporianr  o  The  si  i  vices  he 
rendered  to  the  development  of  the  inaui  ii  hlihi  an  t  lo 
tbe  idea  of  the  central  station  generally,  are  forcibly  indicated  in 
ihc  reniurkaiilr  i .  ilcr  uf  las  earlier  machines  and  Hp]HU'atus, 
whirh  has  been  arranged  under  the  aivipice-s  of  the  Association 
of  l-^li;  !i  C'om|ianies.  Tht-  uxistcncc  ami  continued  prosi>erity 
of  theac  comnanies  to-clay  are  tbe  ))est  excmplitication  of  the 
higb  Standard  to  which  coutnil  istutitm  ilistribution  had  reached 
before  onr  legislature  had  begun  to  give  facilities  for  a  similar 
developnent  in  Britain.  In  the  ino<lvl  of  an  early  I'xlison 
station  we  have  .in  illustration  of  all  the  essentiaU  of  u  moilem 
installation,  including  the  fviider  and  mains  system,  tlu'ee-wire 
diatribution  and  the  extensive  use  ol  tbe  glow  lan^  Among 
tbe  Jumbo  dynamee  and  other  nadiiMe  tbit  tndition  h^is 
made  familiar,  we  find  the  hMB^hnowu  model  of  what  ia  churned 
to  bo  Edison's  invcntioii  of  tbe  electric  (nuncar. 

In  the  deputmont  of  polyphase  machinery  there  arc  only 
two  active  exhtbitora — the  Webtinghouse  .^nd  tbe  C«.E.  Com- 
panies. This  dominating  position  is  not  due  only  to  their  si/e 
and  powor,  but  to  the  fact  that  they  .are  the  only  licensees  under 
the  Tesla  patents,  which  in  Amcrioji  ap{H:ar  to  control  the 
whole  field  of  jwdyphase  working.  One  or  two  other  finss 
show  three-phase  machines,  but  tLht  i-  iiiLtcly  to  educate  the 
public  in  advance,  ]K!nding  the  exjiin  >A  the  |Mten»«. 

For  the  provision  of  ligbi  1  jkjsv  ur  to  the  whole  Lxhiijiiiun 
a  loniplete  central  station  of  14,000  ii.r.  had  to  i!i.'.-i|,'nctl, 
and  lliii!  work,  carried  out  by  the  AVestinghounu  (  nmivmy, 
constitutes  one  of  the  most  iniiKwing  features  of  the  maciiinery 
building  uiljoining  the  Talace  of  Electricity.  The  plant 
coniiistft  of  f  un  VVestinghousc  Corliss  engines  coupled  to 
tli;c'j  j.'h.i--'  L'Liii.i  itjrs,  two  of  the  latter  built  by  the  G.E. 
Co.  aod  two  by  the  We«tlnghotise  Company.  Hwbo  fur- 
oiah  enrrent  at  0,000  volts  and  'j:<  |)arMMk  They  have  not, 
however,  the  distinction  of  Itcing  the  Ingest  generatonin  tbe 
F.iir,  this  being  hehl  by  an  engine  and  generator  set  of  3,600kw. 
niailu  by  the  Bullock  Mfg.  Co.  This  mas  at  M  revs,  per  min. 
with  the  same  voltage  and  frequency  as  the  aervioe  fjant. 

The  Wectinghonse  Company  have  nuntng  »  PhMona  tur- 
bine of  400kw.  capacity,  and  they  show  anoAer  of  the  aame 
sixe  in  d^oU  to  nvike  its  construction  clear.  In  their  guide- 
book tbey  are  haIf-a|)ologetic  for  its  size,  as  tbey  luve  now  in 
h.intl  some  machines  of  IS.OOO  n.i'.  The  revolving  fic!  !  "f  ta 
;;L'tienitor  consists  of  a  solid  steel  cylinder  milled  out  to  iui  w 
the  poles  in  uhirb  tl.en'  arc  deep  kIoIs  for  the  windingii. 
apuool  prouiutions  hare  to  be  taken  for  veutUittiug,  but  tliis 


type  of  construction  is  well  adapted  for  the  hi^h  speed  of 
3,600  revs,  jwr  min.  and  the  consef|uent  magnitude  A  the 
centrifugal  stresses. 

Among  the  Westinghouso  mochiner}' are  found  several  types 
of  three  phase  motor,  most  of  them,  even  when  of  200  n  r.  or 
300  M.P.,  having  siiuiricl-cago  urmifiircs  w!iie!i  arc  staited 
under  load  by  a  regulating  transformer.  LUhti  s  .iru  provided 
with  the  more  cooamoa  ahp-ringa  and  resistance  to  ho  inserted 
In  the  annatun  drauit  The  ttnglo'phase  railway  motor, 
whitb  baa  already  been  deaoribed,  la  alao  in  evidence,  together 
with  a  multi|de  unit  ayatem  of  train  control.  Ono  of  the  most 
attractive  features  en  this  section  of  the  exhiblliOB  ia  the 
auditorinm  in  which  are  shown  cinenuitograph  pictnria  of  the 
WestinghouH.  vvi>r!  ^h<i[is  in  operatioD,  taken  by  the  light  of 

the  Coopfi  Hewitt  laiiiji. 

As      iiou  |in;lt\  L'l  lieral!}  kiiouii,  these  pnHsiCSS great 

actinic  i>ower,  enabling  instantaiteoiu  i>(;ot'>L:iui>h'.  t'l  be  taken 
in  dark  rooms  or  shops,  with  only  a  smail  lunnK.er  of  them  in 
use.  A  good  deal  of  genera!  il!iimliiatii)!i  throughout  the 
buildings  was  done  with  this  !\  jie  of  mereiuy  vapour  lanp. 

Of  tlie  lai^e  machines  made  by  tlie  G  Jil.  Co.,  the  most  con- 
spicuous was  the  2,000kw.  Curtia  torbine,  which  runs  at  the 
comparatively  low  speed  of  750  reva,  per  min.  It  foROS  an 
auxiliary  to  the  lighting  service  plant. 

This  company  b.-vs  brought  together  a  wy  eom|i]ete  ninge 
of  it»  manufactures,  including  the  new  eommntator  aln^- 
phase  motor  for  ruilways,  the  development  of  which  bee  bomi 
already  touched  upon.  At  its  |>riiicipal  stall  are  seen  at  work 
lai-ge  transfiini;ers.  f  it.iry  converlers,  a  special  design  of  motor- 
controllf'i  Jn/h  ten-iiun  itil  switch,  switchboanls  and  their  acces- 
soricri.  The  upenitiiie  electric  car  ei|uipmoiit  is  w.-U  armtiged, 
the  ilt'^ij-'ii  of  iho  f<iiitrt)ller  requiring  little  responsibility  on 
the  pait  of  the  ueitonu.ui.  Its  working  is  almost . automatic, 
it  being  merely  nccos-s*:  v  f'tr  the  handle  to  be  placed  full  on, 
when  the  pmpcr  sequentc  of  ■»  itching  operations  will  be  jKjr- 
formed  with  sufficient  time  intei  vala.  Shouhl  the  motorraan 
leave  hold  of  the  handle  it  at  once  Hies  back  to  the  inid  il 
position,  and  shuts  off  the  current.  This  exhibit  iu  detail  is 
worthy  of  the  position  which  this  comjauy  oeenpica  fn  the 
province  of  car  controller  itovelopmcut. 

One  of  the  curiosities  of  the  G.E.  O.'s  stall  is  a  tyiw  of 
single  phase  motor  fre<)Uently  (Miintetl  out  as  a  possibility  to 
"  thirif  year  studeiitii,"  but  which  one  rarely  sees  in  this  prac- 
tical world.  This  machine  of  7^  H.P.  derives  its  rotating  field 
partly  from  a  condenser  in  aaiiea  witha-spi  cial  induced  circuit. 
This  condenser  lervaa  the  purpoee  not  only  of  providing  the 
rc«p)isite  ]>ha^e  diSeronce  for  aeU-atarting,  but  also  of  oompen- 
eating  for  the  wattlns  current  when  the  maohine  is  running. 
The  condenser,  formed  of  tinfoil  and  paraffined  paper,  is  coO' 
veuiently  placed  in  the  base  of  the  motor. 

Amongst  the  newer  methods  of  illumination  this  compiny 
is  not  behind  in  its  experimenU>,  ami  fi  is  ilready developed  its 
own  ty]K5  of  mercury  vajwur  lainj*,  ini.iiy  of  which  were  in 
actual  service  in  the  exhibition.  In  tne  iiel  l  of  are  lighting 
there  w.is  also  on  view  Steinmetz's  miiLtietiiu  wi^l  cuiipei  arc. 

In  piuelv  -iiii^'lo  I'ii.i-e  wuikiii,^  a  -  ."ni  deal  is  iiow  Ijcing  done 
in  America  with  tie.  t  ejmiaiori  motor  principle.  One  of  the  firms 
best  idcntihed  uiili  i'.  is  the  Wagner  Mfg.  Co.,  which  has 
designed  a  motor  Itiat  finds  a  rcaily  market  for  use  not  only  on 
singTe-phasu  networks,  but  also  ou  three  jthase  sj  stems  where 
it  is  connected  to  one  pham;.  The  motor  is  provided  with  a 
corarautntor  and  starts  first  a£  a  repulsion  motor,  but  when 
the  speed  ueariy  reaches  synofaroniain,  a  centrifugal  apparatus 
short  circuits  the  commutator  segments  and  H  then  runa  aa  an 
induction  motor. 

A  very  noticeable  feature  of  nutit  of  the  machinciy  exhibits 
waa  the  almoat  univonal  api^ication  of  the  direct-driving 
motor.  Especially  waa  this  tlio  case  with  the  heavier  maehina 
tools,  where  the  tmtnnd  advantages  of  tbe  electric  motor  were 
fully  recognised.  Not  only  wore  shafting  ond  bdts  dispenaea 
with,  but  the  more  distinctive  features  of  the  electrie  motor 
such  as  the  regulatiou  of  spcc^l,  the  jMPssibility  of  reversal  aad 
i|iKck-rctuni  motion,  were  bruiight  iiit/j  play. 

In  the  di\  ition  of  measuring  instruments  the  collection  of 
the  National  Hiire.iu  of  St.indanlft  over^had<  .e,  !  a'.l  the  others. 
Not  only  wai  the  uppaiutus  of  the  mo4t  complete  kind,  but  it 
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wm  in  su-tive  oixsntioo  for  oarryiiix;  out  (bo  work  of  toa- 
of  8tJUKlMx]t,«iid  thua  nwlered  lucre  highly  cliiciitive. 
As  lM)forc  poiatad  out,  tho  Jiwtnimcnt*  an<l  ei)iii|iiueiit  will 
MM  bo  removed  to  the  ui  w  Ntitioiml  liui.  -in  nuiWings  at 
WMUngton,  now  hein-  -..t  rtsuiy  for  tliriu,  whon 
«niMtMO ckwos.  Those  now  in  cliat.^rc  of  tin  i  vhihit  were 
■Wit  ooortewis  in  ex|ilaining  the  apjuraiiis  auj  lutlhoils  t4i  aiiy 
OnriiMW  who  cared  to  in«i»fct  it. 

At  the  A\'«ston  Comj»ny'»  8t;kll  in\e  natumlly  sought  for 
apparatus  poascBaing  atcuiufy  and  beaiititiu  liui-h,  .nd  wsw 
not  ili«appoint«d,  Th«  ranpe  of  ivfMw  a.  t  peilmji*  very 
wide,  hut  the  evoliiti,,!!  ,,|  -Lr  \V,/'.,ii  m^ti imifnts  forms  an 
oxtollent  iuflUnce  of  what  hi«  been  accuuipli«li6d  by  |Mins- 
Ukin-;  cx|H>riu)untitig  ud  speoiiilMitiaa— iltor  the  M-Citlled 
Aiiiericau  iiiethml. 

1  ri-j  j)tx)gres«  in  wireless  tclo|,Tapiiy  UaA  boon  greater  than 
in  most  biuncbe*  of  tbe  science  duiin-;  tlic  last  five  years,  and 
the  iwmeK  of  inventore  and  rival  iVHteiim  are  now  almost 
inconveniently  immcroiw.  At  St  l.onis,  however,  the  one 
most  coiigpicuoii*  is  ihat  of  Ue  Fur.-.si.  In  the  exhibition 
Kruiinds  aie  erectod  u  tower  300ft.  high  uid  a  mast  iioit. 
Iiigh  at  the  two  transmitting  statiom,  which  an  ia  oonttant 
n>x.  From  one  of  thuao  mewagea  h*T«  etttcaMfally  been  eeot 
as  far  a«  Chicago. 

After  this  the  wirelete  telephone,  which  ie  workcl  by  the 
annple  device  ef  «  buried  coil  itifluenciiig  a  small  eoil  heNI  in 
the  hand  looka  oomewhat  paltiy.    Altliougb  the  ^Ve»te^^or  is 
with  the  aMarent  myateiy,  most  central  staiiou  men 
,  alroMiy  uwd  the  aaue  devieo  when  "fault  finding"  on 


Admitting  tluit  the  scope  of  the  cln  .rii  :il  *eition  is  some- 
tblBg  distinctly  »hort  of  inloraation.il,  it  lutuu  a  gooil  land- 
mark in  tho_  devel;i|.riR-i:t  .  t  thr  iiiilii-iiy.  The  features  it 
wfll  be  asmx-iated  with  iu  iLu  laiii.U  of  inust  electrical  eiigiui'crs 
will  probably  Le  :  the  uiagiiitudo  of  itBcluctrir  lighting  elfects, 
the  &i;<o  of  the  modem  electricity  generator*  and  engiiit!!,  the 
recognition  of  the  steam  turbine,  tlio  mercury  vai>i*ur  lamp, 
wireJ^  telegraphy,  and  (more  priwaio,  but  not  lew  uaeful)  the 
extended  employinent  of  direetdrinng  moum. 


THiaOIUllttlXIIM'lUIBMATllia  OUBBIMT  FOR 

m  loiMii  or  oDiBtiT  90  uuMi  oiina* 

nv  nn.  (iorrnoLi)  srKH.s, 

The  producliuu  ul  conuiiuuilg  cnrrtiu  bv  vtcaiu  Jrivt'ii  lijtmtii.ix 
ia  laiga  ^tise  requiNB  only  uliorl  trcaum  nt  in  v  iuw  of  our  "i^s^i«  n 
enev  to  date.  Umi  necemiity  oS  tub-ilivuliiig  chv  ncrvicc  bt  lwMii 
!!'*I!L'^'^'  <''  ""*1  strtiooe  built  on  expentivu  n.ol  e»t»t«  »ii<l 
tlw  diffloulty  of  uupplyiMif  Uum  with  eed  and  water  in  tliu  midrt  of 
BtnetR  crow  Ji-d  uitii  tniilic.  luu,  1»I  ijl  uiodem  electrical  engineen 
to  alMiiidoii  ihi»  oldest  inttlioi)  of  curr«iu  itupply,  even  such  aa, until 
rcftnt  ytam,  wisht  J  to  hnw  tiutliiiig  wlmtrviT  to  do  with  altenui- 
tinH  cuircni.  Moreover.  couitnuou.H  currfnt  dynamM  cannot  be 
lOiiKtmittJ  of  the  capaiitic-K  now  requirt  d  by  larRo  central  xtntions. 
mid  such  irontiuuoub  curreat  nl^kCiuiis  are,  ifirrcfori',  i  quipp.  d  with 
a  nuiubor  of  wiuiUer  units.  V»-r>  few  of  Ihi.  continuuiiK  ciirri-iil 
dytinnio*  iti  Kuropu  have  a  ca|>»cit.v  (jrt'attr  ibnii  l.tXKJkw. ;  the 
averiHti.  cjipncilv  </f  tlw  dyiuuuvM  in  oin:  ration  in  llit  larKc  sl  l.j  t  uii. 
tmemal  coiiiiuuou!.  current  «toiion»  is  yaokw.  It  i»  cvidfiit  that 
■team  tn^ijun  adopted  to  soch  cap«citi««  mn  tax  from  being  ub 
ccoiioiuical  a»  lur(jtr  unit*  of  tlic  ^aiuu  .jualitv  ;  moreover,  tbo 
labour  required  by  u  nmuberof  BmoJltr  units  U  Vrciiter,  their  Ent 
cost  in  hi|jlier  and  the  space  re.niircd  ^jrtau  r.  Il  will  be  I'onteinbHl 
that  amallcr  unit*  could  be  uyjivrtixiitil  mori-  rtadilv  to  the  variablt 
UmuI  crualed  by  ihv  varyinK  d<;maud  on  an  tOt  clric  liglit  Ktalioii ; 
but  on  dri.'.viii.:  lotikA  cutw*  of  a  cliaraLl<  risiic  «unimi-r  and 
wmter'*  day  and  l  ircuiiiscribm-  ilum  by  a  broken  lino  diUf.'ruiii 
indieating  tkie  units  in  operation,  il  i»  cvidtut  at  un4-f  that  even  in 
Uw  largest  alations  a  safficicut  rektiou  beUucu  eugiiiM  in  opera 
Uou  and  the  load  on  the  atatinsi  «m  be  eaeniad  by  «  to  H  uniiK, 
Ineliiiding  tbe  reserve;  this  ntuuber  is  atill  fiirtber  diminished  in 
the  case  of  eoniitmoua  cnrrent  if  the  load  in  ciiualised  to  a  certain 
extent  bv  batteries,  i'rncui  jvlly,  therefore,  in  stations  of  tllC  wmc 
Bii«,  coiuiuuonn-eurrt'nt  dyuMuoa  abould  be  aeleeled  in  nnile  of 
even  larger  capacities  than  aliernatora.  However,  in  ipite  of  thfa 

BMMcl^fSriWl'  enbeSt^Ls^tolitteiBallenal 


rei|uirt-inent,  difHcuUieH  in  luaou&cture  of  conlinuou»  current  niiita 
of  Ur^-e  Ki/c  conipr  l  ibe  wicction,  in  a  bwce  eity,  of  conllnnoua- 
eiirn  iit  a.vniiiiio  units  of  a  smaller  eapaci^  ttian  woidd  be  distateil 

bv  tbi-  wlcTtiun  of  the  nioet  favoufable dxB  of  unit. 
In  the  preM-ni  period  of  transition  to  tbo  Steam  tnilinie  there b 

nddMl  aniitlier  ditVienlt  v.  At  the  ht^h  rotative  speeds  of  these  tur» 
billet)  there  leanltH  »ueb  <t  hi^h  number  of  pi ile  re versala  in  the  ease 
of  coiuinuouf  current  dvnaiuo^  as  to  niftke  eoiuinueiilion  extremely 
ditVieult.  It  is  ditVieuh  (  niiiij;li  to  coMslniet  the  e<iniiiiutator  with 
«iitVu-ii-iit  Hufety  iiieehanieally  for  tlic  hi^h  Rpecdn,  ami  Ibo  tendency 
to  -iparkiiig  is  K"'atly  iiicreaw-ii  at  the  higher  ditfereiiri'*  of  polea. 
tial  rokuUuii;  from  the  hijjber  muiiber  of  pole  re\er»jiln  in'twcen 
adjacent  eomuHtalor  ban.  The  wear  on  tlie  ronuoutau.r  iitid  the 
brnshcfl  n  enormottt,  and  although  uielbods  have  been  &u)Uje»(ed 
for  eliminating  the  ainrltlng  by  special  windinKS,  lUa  diffictUty  will 
always  Htjiiid  in  the  w»y  of  the  application  of  largo  continuonS' 
current  dynamus  to  Kteiuii  turbitieK.  Some  of  ihe  letarr  difficoltiea 
ill  the  »tn)ion  incidental  i<i  eoniiniious  current  »nrking  need  not 
ev«'n  ix-  t  iled  in  the  comparijinn.  We  "ball,  for  instance,  ignore  the 
lilt'  I  i;':;,  ■  :  handliiii;  the  coiilinuouii  rurreiit  cotimiutalor  in eonlriMt 
wilh  the  ease  of  iiiitiiileiiance  of  the  etnitact  riiiL-"  ( f  »i.,-  alternator. 
We  must  nut  fiir^i't.  however,  that  aheriiatinr  i  '  -i,  m  ,v  mig  liaM 
also  ite  iiicuuvcnieucti ;  Uiu  separate  eveiter  in  llie  ci«<e  ol  itie  alter- 

aatiaK-«>mnl  ganenttortoa  eertuiu  implication,  and  the  paralleb 
mg  ul  altematota  undoubtedly  ret|iiire«  somewhat  morv  practice 
than  parallaMng  ot  eonlinnoua-ennont  dynamga. 
Finally,  we  niiial  not  leave  out  of  eooalderatian  the  a<lv«ii(at;es 

inhert'iit  in  the  eontiiiuous  carretit  in  ei>iineclion  wilh  the  pi.ssibility 
of  Its  storage  in  storncc  batt*rip».  If  this  ptissibility  were  eoiinlnd 
with  smaller  lor.:..  R  mid  if  storufje  batteiies  lind  greater  durability, 
there  woubl  be  eslablislied  a  prvfi  ri  iiee  which  fur  many  purposes 
would  outwei;;li  many  ulher  <li»iiulvanUKes.  In  fortunately,  bow- 
ever,  Imti:  .1  ,  lions  htt\e  not  been  fultilled.  The  real  purpose  of 
a  Htorap'  Imtlery  should  eoiisisi  in  eluinciii);  the  variable  limd  on 
the  central  ntalion  machinery  to  a  more  uniform  load— <.i.,  to 
almost  intej'mte  the  daily  load  curie.  Wo  sliould  Uitu  reach  a 
6tea<ly  lomling  of  llio  etigines  and  boilm  end  they  Would  operate 
continually  at  hi)>h<'«i  efllHeney.  The  increased  safety  attained  by 
iIk'  apjihcatiuii  uf  storage  batlerisa  IS  ccvUin^  very  valuable  ae 

the  l>atterie»  call  take  up  at  oneo  tbe  (ttpply  oT  eUTTSOt  dutuld  an 

accident  neciir  to  the  luaeiiiiK  ry. 

ISut  with  wlial  losses  and  ciists  i<  coupled  the  o]ietrttiotl  iifsturago 
Ijatti  ries.  It  n|i|iiars  from  statistics  of  the  "  .Vs^oeiatiiJii  of  C  iilnil 
Siatuiin  ■  in  (.•ermany  that  m  cities  with  a  popnlatiLin  of  ini  i 
'2lXJ,iM),  iu  which  •■turaKe  batterii  s  are  Um  J,  llie  Ki*»es  occurring  in 
the  batteriek  aUMNUtlOll  tbe  avria;;e  to  .{.H  .'i  ]y,  r  cent.  The  tirst  cost 
of  the  stoiaKe  battesies  fbr  each  kilowiut  hour  supplied  through 
iheiii  aiiKiuntB  toMpfs.  ;9l'*i«t«.),  and  as  inteiwt  MM dsfreeiatioa 
at  the  lonceat  life  of  tlw  cells— 10  v-ears— must  be  reekoned  as  at 
le.i:.t  1  "i  |H  r  ci  nl.  pi-r  unnniu,  they  incn.ise  enormously  tii.'  etist  of 
tlie  eurri  iit  passing-  throu(,'h  them.  If  the  eo>t  of  proilurtiijii  of  the 
kilowatt-hour  at  tlie  dynamo  teitoiiuds  be  lOpls.  I'J-.icts.).  it  is 
increaseil  by  the  lossis  in  ilu  sti)ra;,'e  batteries  to  IJi  :l-"'pfs.  iy-u;(7cis.) ; 
and  on  ai  count  «>f  iii'.i  rvsl  and  deprefi  iri  ni  >in  the  invested  capital 
fi\  U  'pfs.  i;i  *.7  I  I-,.!  11  biitiotial,  a  tt-t  ,1  j-ta'.pfs.  (T'OlctB.;.  Of 
c^jurae,  the  increase  of  pric*  apphes  only  to  tliat  part  of  the  output 
which  baa  paasadlbinnijlitlie  storage  hatiecieii.  In  the  cities  ntivvo 
referred  to  this  amonnts  on  tbe  ax-erage  to  12  pf-r  ct  ut.  the  total 
energy  pruduecd.so  that  the  stura^e  butlvrieti  e-ausc  an  actual  ittSnaae 
of  per  ei'iit.  in  the  price  of  the  total  production  ot  CUmot. 

And  uotw'ithKtandiiig  thia,  it  etuuiol  bedeiii«>d  that  storage  batteriea 
preH«iiit  a  considerable  tulvatitage  on  account  of  the  iacreasiMl  safety 
and  better  e<|uaii«aUon  of  the  service.  Thi<i  advtmtage  cannot  be 
realised,  however,  until  such  time  as  a  ^ooil  storago  battwy  may  bo 
available— a  time  unfortuiintely  n»t  yet  at  hand. 

The  comparison  w  ill  imt  Iw  eomplete  if  the  losses  in  the  trans- 
formeis  aiu  uet  coiisideied  also.  The  cap.icily  ol  the  trausformers 
ill  well-planned  alternatiDg  cunrent  utatton."  is  less  than  the  number 
»f  connected  litmps ;  ihelr  olBcieney  ia  up  to  ti'J  per  ccuu  at  full 
knd,  and  e\en  nt  half  load,  and,  in  good  uunairue^on»  not  under 
97  per  cent.  Of  counte,  the  bon  loss  of  the  tran«ibnn«ra  ia  con* 
tiimous  w  hile  the  traiisforuier  hi  in  cin  uit.  Tliis  eircuuistanct  waa 
formerly  cunBiikreil  to  be  the  wcjikest  p^jint  in  lUteriialiiig-curnnt 
service.  I'nder  the  most  unfavourable  toiiditions  this  loss  iscidcu- 
bitisl  about  ns  follows:  The  Iota!  tniii^fornier capacity  is siiHiciciilly 
valuisi  at  MO  \n  i-  cent,  of  the  i-oiiii-eii-d  inslallation  of  the  stiitioii ; 
for  lOOkw.  of  coiiiiecti  il  install  i';  ii  i  ■  jirocntln^  in  the  station  of 
a  larfje  city  an  iuiuiialcuusmjiption  ol  l)«l,lRHjkw.  - hours,  there  w  ould 
Iw,  theicfiHo,  twkw.  of  tnuutonnere  wbo<e  iron  loss,  if  of  kochI  con. 
construction,  ia  about  1  per  cent  or  O-Hkw.  In  ihu  wholu  year 
there  would  be  a  luss  in  ifie  Irai-sfuriiitrs  of  7,000  kw,-liOltra,  or 
about  1  I  T  per  cent,  of  tin-  fii<  rijy  etuisumed.  If  the  proper  miwber 
of  (r»iisfoniii.rs  i»  sclectid  in  the  sub-stations,  and  thus,-  nut 
rtiiinred  for  the  demand  at  tlio  lime  are  cut  onl  of  circuit  by  band 
or  by  uuloiiiatic  switching  apparatus,  this  lo>-s  can  Ijt  con»iderablv 
reduced.  Apparatus  of  this  kind  has  been  eominiially  itnproM "l 
fioui  tiute  (0  lime,  and  il  has  also  tpvui  goo<i  aervice  for  siiigiv 
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tntufonnen.  Vh6  copper  lam  to  good  (ntMtmrmifra  b  wry  wauil 
aad  proportionkl  to  (h«  nimucnlM^v  lowl. 

Il  U  iinporUnt  not  onlv  to  tunnufftctaire  tbe  eorninoditv  riii^aplv 
iiixl  iif  tl><'  iiicisl  ^uiiinfiu'ti^vv  i|iiiili(y,  l>ut  it  niiHi  t>f  IriLti^pi^itiHl 
i-lii  iiplv  iiiiii  lUtlivt  ii  il  rhf-ftply  to  the  riiHtuiiiov  nt  hin  n H'lciu  i \ 
111  ttu'  cAnf  i\t  fi  Ur^'i'  t'ity  with  it  iliitiuct^r  of  n)«ui  rikiii.  ^<t'l  inilcsi, 
i(  it  IS  ili'!'iri-ii  to  limit  oiicmK  to  ii  Miii^lu  station — ami  it  i< 
lU-sirnbli-  to  <lo  tliiit  lor  iiiiiny  riiisoim  — it   Iji'Coiiks  nttcssiirv  to 
aw  lii^h  ti'ii«i(iii,  to  iivuiil  t)ic  t'Vp«ndil)iru  of  unheard-of  Miu»  (or 
co|ipi>r  tMndiiciui*.  Aiid  the  utKxiuoiM  lorn  of  onorKy  in  Ui«  oikble 
Mlwnrlc.   If  mne  intMarc  at  importiinee  U  MtaehM  to  nniibnnity 
in  the  fmmm  fumiahed  to  the  cansumer,  the  deinonMrstion  of 
tli!^  Htiitemcnt  hy  tvtnal  figiuvs  m  i  d  bardl.v  he  i'c<|inr(  >1  iit  thin 
tiiin'.    Contitmoua  eamnt  cnn  hardly  bp  iwriously  consuli n  il  for 
hi^'h  it'ii^iuit  :  fust,  lH'<'Ltti!i<'  it      ithnont  itii|Hi>'>>ibki  to  iiiiiitHiuii 
hij^h  tiMisii.n  i<>iiliiuion><  oiirr»>Til  dynmim*  in  uivratintf  roii.titioii ; 
sh-oihIIv,  iH'fiiiisi'  hii:h  toiiBioii  cinitiiumin  (■iirr<'nt         hi-  tmm- 
iiiitl<>i  hy  c<ililr»  only  witli  RM  iix  lUlVn  iilty  ;  inxi  tliinl'v,  ilif 
prvMUrv  of  4.'uiit<uiiau«  cuirvut  van  unl>  l>t>  vuuvtit^^U  by  rtitatui^ 
ttMfhinei>'>    (>p««rting  at  IIm  mme  praKame,  conduetori  Utr 
•Itematiuff  oiurrent  >tv  ini|Krrior  to  tbMe  for  conltnuoua  euiTMit  as 
ici;iuils  ftifvty  i>iul  •hiialiility,  fur.  in  llu'  ciuicof  coMiutiotis  curnnt, 
Sn  a  l'btion  to  the  1".  M.I'.,  wlii.h  coiistanlly  triv«  to  i  ltcvl  at< 
<'()iinli>nliiiii  l««  tui-i-ii  tln!  njiuiiu  toix  of  liilTrn  iit  [lolvol iai.  Ih.  r<  by 
li  imIiiii;  to  hiriik  dmvii  tho  in-,u'i:»tioii,  thi-rc  i»  (iilihil  ilii-n  to  lin' 
I  l.  i-trolytiL-  .  Ifi  ot  whiih  <  xi  rls  a  d'  *trik-tivi'  aotion,  not  only  on  itn' 
i-oiuJui'titrit  l>nt.nndrrfortiiiiifonditi<.>n»i.  on  jU'ii:idK>nritif;  nn-tal  partn 
al*o.     Tlnis  is  jMixtii  ulnrly  l!i«  imh'  witli  mulitiiroiintl  cabUs,  ami 
probably  mo  lUMttlfacturer  haa  y>'t  ^im n  u  ^'ui^raiitoo  for  an  uiiiKt- 
Kioiiiid  cable  for  rantiniwu*  cunvut  at  uwr  l.UUO  \uJtm    Aa  a 
laftltcr  of  fiwt>  caUea  which  have  been  nndcrgnmnd  apptodinateliy 
\'*  yeara  aubjcoted  to  4,UM  vulto  altertmUDg  c amnt  ara  not  baIIco- 
aUyallerled.    »lio\vn  by  U  iintlis  of  l  abU  in  the  Vienna  rnbli'  sym.-ui. 
Of  tbc  YU>iiiia  •2,t)lKV\vlt  iill>'ni«tiii;;-cnricnt  network  wliirli  wii.% 
bi>;<in  in  l^W.  ^*lii.  li  had  T  '-kiii.  (  KM  mil,  ,:!  in  IKHi  a^d  to  <i;\t<! 
ha^  im  ivaw-d  in>  to  4lKiWin.  ,-1?'  nabsi.  liu  ro  havt-  bit-ii  ii-|ibii-ed 
diiriiit;  tlu'  whuli'  tiuu'  only  iMd  int  tn  ^  i  l.l'ifit:,  ,  or  ]>-hS  tlian  1  p«  r 
r>  >U..  on  aiiVHiiil  of  faib.irfs.  and  liie  in:,ulaiioii     ^•l^Lllu■l  pirkilu- 
tuttcv  hrt*  llu  Niino  vahu'  to  day  a*  at  tlu'  tiini-  it  »a*  l-iiil.  Of 
COUTB0,  faHum  in  the  eMe  n«  tuork  mcur  h1>o  with  allvniatini; 
ciimnt  diM  to  m«rh«»iaU  ii^jury.  xv..  and  we  niiall  vuuiuin:  uou  iliv 
iiMttiwr  in  whirh  Ihcae  abow  tta«iitMli-««.  For  amiiiliriiya  «alw,  lei 
a»  MuiwiOT  a  two-wire  M-aitiui.  If  otM  of  the  ■Itcmattng^nrrent 
(«lt4twl«>n     daiiiAi;.  i1  Ai  on.  fH^itt.  tc  ta  to  become  ««nbc4,  ihi 
ii«rvi««  is  in  no  \v:^  v  nil.  l  it  a  ;  mm  a  aMond  damage  to  the  Bam. 
^v.iui'.Hn.'.r.  i.v  a  p;\it  vf         >",;rr.-iil   liinl.  a  retm-ii  [Kiut 

tlir'.  u^li  llir  <anli.  1-  «uii..iit  an\'     iia.  iilft:  honilul  r[!oct.  With 

I'Mir.  >>iiili'til.  I'll   til.    |A>i,:r:)Iv,  :hi-  jv:,,.!;;,    ot  tile  ^'llircl'.;  to 

«•■"•■:  h  '•»*>•  to  .ill  ,  1, ,  •.:  .1, ;     :u;iii;.  whi.di  :i.n  only  dv-tro\«  tji 

;\  llliw  \-Ai^  jSii  U'iiv'j  ul  i.ii-  oo-;.i..  t- .r  il-<-lf  .ilui  it-  lliclallif 

>i!iuihuii;,  but  also  iMinM-a  ^etiotis  >.:i>iiik.l1  d>',t.tuiv>-.iii')ii  .n  i^a 
pa<-fka;,v  frulu  llir  tutlid  pttU  ol  «»ter  aiui  j;:i.  >,  »tun  c'U  r,i:l«. 
Jtc.  lithe  Mvolu)  foil  Jul  tor  al«o  \»  ctMuplt'toly  onrtlu-d,  a  altott 
I'irmit  rrstiU*. nhit-h,  in  thi  .-hj»  of  «\lUIUUIuu6a»1l^ell«•lUtl>^)ntt!^;j 

[vrni  I'  iv  riivin.-,-, of  ili«a:*tn>H«  rt<iH«<|ueneei»,  if  prmisimi 
If  ii.,r,  Il  r  i\Mt       ^  plf  at  the  rilfhl  tiiue  by  nruprris  pro 

(\..-:., d  ^.^l,  i\  .  ..:,  !:,-.  I:  .1  ;.  r:t  \wih  the  snealcing  *' l  anhs 
wii.i.  K.oit  L.-  lui  i.'ii:^'!.  :.  dm  only  a  lowerini;  »f  tin 

It  r.-;:ir.,  i.     Ill        o.i».  i\  .:h  tin'  d.  f.  »-t  oil  Diic  pulf.  a  part  of 

ri.;  I*  ■i.<i;:i>i  l:;r,  :v'li  iju-  <aith.  and  bi.t  a  fiw  ainpi  1 1  < 
^,'n;.s>i.._      >i.r:i::t,  v>;;;,  !i  a-»'  lliii>  >hiiiil.  ,1  around  llu'  I'ai'Io. 
«Ml,t*'M  oi«ft[\-i>;iC  arU^HI.  »;        n in  daiK.lv-L'  to  llu  M  H' ■Ir 
l«  IliStti  of  ti:f  eii>H.  iaHU  ihf  i^vpinn;     ol  lli,'  lU.-t  laiil;  totb..  tiui  ol 

ih«^  but. 

If  a  "riuaikt::;  &sS:  "ol  ihi*  kind  apj>taisua  boUi  i>.i.i.-«,  it 
fix^lu^rtN  hift«oi>i  la  the        ot  foruiuuous cumin  tlutl  onv  of 
iMiju.t^  r*  Mjit  •nMcrii.'toiydv.'iirovcdovn  arouiiiileMblekinisih. 

■   '  ^"         li.iil  not  pn>Tiinuijr  caimple|«l,r  fusK'il 
.         im  :,-,d  lit  iia  nw»'M>rliaii.  Analier- 
:■    :  r^.^s\::Ui:  lii^li  ;>  n-ior  ^M-.iTrr.t.  :>  ii.^n  in 

•'         '       -    '■  - '■  :l  -. !  ill'--  (ill.  I'M.!  :|  ;ipp..,.r  i-.i: 

-  -  ■  •       o  .....I  .«:  ,i::'iT»-=-.i  jHiiil!.;  in  la.i':r.-«  i.'li  <v  (ii  p..d. « 

-•  •  :,:«.>;i  .  \p.  ?;.  '-...i  .i:  t-.v*'.  ii::-.;;  si:,,  c  irr.  nl  i:.,-.  t....iid 

.1.  «a  «;  14^;*  {\s!-.t.  Tiu'  liuih  ia,  lk.>«ev»r.  <viititu>«i  to  \hi-  i. 
»!»»:.  m'A        raa:>v  be  wpatrt-d  b>-  a  siiuplr  Ci»l>k  t.ii.  ;> 

a:%  <tr.u:.lf.  act  F:La«iUii  aiihaiiv  ayfivui.  but  iki«  vnioiioal»i«iiv 
»r«MKi«r       pnivt  iht'  eitvrihi'iK  uun(:V-«laltms  of  breakdttwn  iu  i 
::y.itt:-SMt  4lurRatiu^'<ttii\m  caM«  to  the  lurking  daii^^r  of  tW 
<«  :.;:::u.-  it  *tan  ut  (OROiu<<n. 

X,:ir..j.::'-i  c,rr..rt  h:ih-t«:i*ion  ^al'lM  are.  of  riMirsc.  auhj^ct  10 
^    I  .%  !      -  r-t  ^':-t        <^^•)limvtt•-rt1rTrnt  («Mi>K ;  thvn>tiiv 

«  ■    -  :   ■>    .■,>..    ■  ,    .  i;i  v.',  ,  b  aris«  Vlll- 

t-  ■  -  -  t  1  .-.,|-...' , : v  ^l^..•lIm^  by  ll  <■ 

*•  ■■       ♦    •■'     ■'•    •'  .  •  !•  .  M     (■!;.■■    11'.  h  v 

>■•  v  -    «■;    ;:  i-  u.  |       ;.tf      .  i.-- •  ,  ii 

t^v  ^^-uvt^^uiM^k'i^  AtAi  o^tutUMUH'tf  i4utu  ltH»ti  cau.»t*4  lU'i. 


iivoidfd  by  fhp  appUcation  of  duNiccs  iirototrting  a^inst  cn'tssin 
li-iiMion  and  spark  t;a|>9.  lIi(jh-tt'iwioii  (ilti  rnatin;^  eiirrciil  iviM.  » 
Aro  always  30  i  onstructr-d  that  tho  several  <'.>iidiiotor»  am  cni  loiwd 
liiide  r  the  same  slu  iith  and  iron  armour.  This  i«  norinsary  to 
avoid  inductive  t'lk't'ts.  Thi<  is  rtadily  posnibU'^  only  bccaiwt'  com 
parativt'ly  small  coppir  wctioiis  an.  imci  ssary.  li>  this  way  self 
indiK-lioii  ill  till'  <'abk«  in  pn'\<-iitisl,  and  their-  is  iiIho  no  disturbing; 
i-riw't  Ut  uoi^hboilrlitif  l<jlc{>liullu  aud  t^dt'graph  win  s.  Tht  abscuia.- 
of  lurking  Mccta  in  iwMMiioa  in  the  ease  of  bi^>lannoa  eablaa, 
and  the  ainaN  corrcnti  carried  by  tbein,  prevent  telephone  dia- 
turbanct's  from  stray  cnrrEinta,  and  these  occur  with  iiiin  h  lege 
fipiHjuriK-y  than  with  low  prciiwirB  oonduetorx  a*  usi-d  for  continuooa 
cnirciil.  In  ailduion.  the  allt  rnttliiii;  c  irri-nl  has  im  iiili<.ir-nt  diarftc- 
t<'ri"lic.  by  w  hich  th<'  high  tension  at  wiiidi  it  ran  U-  (.'inn  rati-d  ran 
readily  bi.  procticiilly  uliliKi'd  >  • .,  tin-  p.)ssibiUty  of  lOUVLrsion  in 
IransforiiHMK.  Not  until  this  characttrialic  IxHaino  a  practical 
possilnhiy,  throu^'h  the  i  tforl.H  (d  Zi|«:nio« sky .  l>»  ri  and  I'dathy, 
Could  tho  aliirimtinK'  current  bci^'iii  la  conquer  im  ttirilory.  It  is, 
of  coui'Ae,  aUo  pi'ai.'tu'ab!><,  in  tht>  u(  altorttutin;!  ciirri'nl,  to 
tiaiiafaiin  from  bi|{b  Unsion  to  tha  diatribnikiig  voltage  by  rotary 
oonTertera.  The  advnllta<;el^  of  tfanafonuora  aa  compared  whh 
rotary  convcrtt'in  .ire  su  niiincrons  that  llie\  conbl  lie  K  f I  out  of 
coiisidcratioii  on  other  jjroviiids.  I'irM,  thi  ir  cost  is  aisiut  ..in.  Iialf ; 
si-coilI,  the  weiybt  of  n  llKlk« .  tnumforim  r  is  only  <•  li  the  weiyht  of 
a  rotary  roimitrr  of  tbii  same  capacity  and  0  4  that  of  a  inotor- 
Hi  iierator  of  the  sunie  capacity,  ijuile  aside  from  the  (an  that  often 
ill  till'  case  of  motor'^'eiierators  -and  always  in  the'  case  of  rotary 
converter!!  -tnuisforineni  are  re>|iiireil  in  ad.lition.  'rrnnsfoniiers 
r.  ipiire  no  constant  attendance,  they  occupy  less  space  ami  their 
elh^itncy  is  biirher.  It  it  not  dilUcult  to  con-strucl  liaiisforiue'rii 
having  W  (k  i  '  .  iTicieticy  .  KoMiy  eonvenm  with  over  ttS  jier 
cent.  elBeieiK  ^  i  i . .  prolMibly  not  been  eonatmcied,  and  at  partial 

loada  the  ditVcrencc  in  favour  of  Ininsforineiii  increases,  e'^peeiaUy  if 
the  COm|Mri»on  IS  made  between  sniallc-r  types.  All  of  these  cif- 
ctllUittanceil  bad  to  tin-  fact  tliat  it  is  possible  with  transformers  to 
inereMe  notably  the  luunbc-r  of  sub  stations  without  wicnlicc  in 
economy  of  cost  of  installation  tit  of  operalinj;.  In  such  casis  the 
sub  !.tatioii8  supply  only  a  small  area  of  the  cilv.  and  the  inlhienee 
this  has  upon  tiie  cjst  of  the  s'. eondary  n.-twork  i«  cb  arly  nppjireut. 
In  the  Ciise  of  rotary  converter  iiKlallalions,  in  orxlei  to  secure 
laryer  uuiis  luid  a  lUiuUkr  o|wraliiig  forcw,  uud  hecause  tt  u  dilUciUl 
10  obtain  atutaUo  raol  eatato  for  auo*at«ti«n«>  it  ie  dcainUe  to  limit 
the  aul)-«tationa  to  the  amalleat  pg^aible  uuuiber;  the  priiuar>' 
clrcniis  are.  in  con.se. iiienci-.  sonwwhat  ahortcr,  but  tbo  inc-rr>it«i<a 
Cost  ot  the  ^eciiivlary  m  t  many  timea  thia  lavinit:  It  ia  des-inthiu 
tlien  t-.>  se  lect  lis  hiyli  a  t\>i:ilary  pte--:ire  r^s  pLiij-ible,  ti.it  fori;et- 
tni^'.  howe\er,  that  bv  so  li.jitiL;  [...■  inisiake  w  liu-li  it  is  .1.  sin  .l  to 
a^^>id  beeoniis  einpliaslsed  — ;iie  deU^  ..ry  to  the  con>'i:iier  i>t'  a  less 
Miluab'e  kiu.l  eni'teiit. 

We  b.a'.e  HOW  t.":  U.-heil  ll|ii  ,11  tli.-  «e.-.ili.l  qu   -r  L.  11  W  1 1  Ir; !  I  :  ■i\:ince.i: 

\Vh!eii  kiu.l  of  current  >  ot  nmre  \alui  to  tiie  cou-  i.u.i  V  In  .e.n- 
iieetion  with  the  liuii^  w.riiit'  le  appi  i-.is  ;a  "ii  e  :l  ::Li  nt 
difti  II  IK'.'.  1  he  s.iiij,.  e  ..i'..l  .1 ,'  MS  u  iiii'li  !..|ip.  n*  l.'  ^ii  i  .i  '.lie  C'li- 
tiiiuoiis-cu;iiiit  eouJucloi  s  iU  th'.-  sU'euS  iuliiiior  as  ri  t:iu  .Ls  liiirabdiiy 
lunl  aaf et>-  bold  in  a  atill  bi|;lM:r  desfreo  in  favour  of  tlM  altematinK 
curmtt  in  retidoncea.  Tho  Insnlation  of  <wmimion»-ciirrem  hott«e 
wiriMi;  nt  the  same  pre.s.siire  tuiul  bo  belter  on  acconnt  of  ;:.e  more 
s.  .lie  r.  iiiLirenienis  iiins.sed  by  til*  oleelrolytic cHects :  tie  \  nr<  tin 
tills  acr.'unt  dfurer  for  tite  aaiue  s.if.  ty  .  or  ;it  tin  saiue  installation 
est  a!-,.  1,  ss  .^.ife.  Purlhenuore.  the  di-.;nbir..]ii,'  pre:,--iui  in  the 
0:1-1  ct\-oiitiinu"-,s  oiirrerit  niiist  be  lo.  li.'V  on  lu  ei.uii;  ..f  tn,  ..'i.'.iter 
.iis;,uv-e  hetuier.  ^ub  sl.itiuii>.  o.ni-in:;  on  leMi;  i,.:  ..-.!  .V.il i.'ult  i  in 
this  dm  L-ti..n.  l'  i:,;illy.  it  .ipfs  :i:s  l.'i.it.  oi:  nei."r,iil  ot  tin  -.  .  '::'lai  v 
iiitwo.-k  witii  «  i'lel>  iiuui!!'- '1  I'i  :i:-.e:;'.-^.  e-.  0  r\  lack  of  iu-;J  lU'.ii  at 
tveiy  point,  eiljivi  ill  ibu  ill i-et  cubUi  or  li.  tin;,  houfo  ii.sl.illatioti, 

eattaira  an  nrakaimUe  diatnrbanei'  in  tlic  iitatnilation  of  v«ery  cuii- 
MiMn'reotriH-cted  (ft  ihe  lutue  ayb-atntiuii.  The  ni«Mt  d<>4iniMe'  front 
iho anuulpotnt  of  tlu)  cvnatuntr  i«.  lUtrn-furo.  att  ahi,'nuiii]i>.-  .  ui  reut 
fcrviee  with  houae-to-liou**  ir«n«fi>niicr«»  nt  tow  *.'i-ond:ii  ■.  jir.  s- 

-0'.'      I  belieVl'  1  lUU  not  anying  t<:-'   nl'i.  li   '.t':<  :l  I  nl.i'l't  r.:i  tint 

''Vftuuit^r  will  oImi  pTi-fi-r  til'  nh.,  1 1:;,;  ,ii^-i  m;,  lu  in.l.rtothe 
C'  liti  L  ■.'■n-:  I'lirrent  iv.  th-  l  ii'_-  iv.-i.  Witi-.'  ,.!  tli..  .mhi  .■  ...>l'  r  or 
to  Li-ii '■■-':]:. u't- ..  OIL.. ii-'t.  1. 1  iii.i-t  L  .'■.;! .uii  '  .  I  '- III! '' i  s,  I',  n  a 
siii.r-  .  ;■  i-)»5r.;nifiit  an.i  -nl'.v.  I  t  ■  iev.'T  I.  -.  1      i'..-%a  luetcrs 

ri  r   '■  r-eaii  ty\\-  are  o  ii-r.i.vM-  d  It  'i *\  -t.  i;.<,  «nd  th* 

ell.  ;  >•..•■:■  ;  .C  m  ler         hevll  :,b,.|id.-'.va  ■  ■  ;.  y,  .i;  >. 

T  :.'  '  oii>  111'  r  ii'  .1  hu-ge  viiv  «»c»  clvv-lricily  pritititrily  fur  li^lt* 

IK^.  ,4I"l    l,:sUlk4i>    »ttil   UU'Htulc^CVtll   lltlllp*  t  MX    lwtll|>!>  alld  UlOtUdt 

0iHHipy  a  iM^'onii  plmv :  and.  titiallv.  wi-  may  couridvr  »ev»ral  apt-eia) 
a|<plit'Aituti«  for  iimliciil  pur|>U!*oi.  iiv„  nitivh.  titiw«ver.  wotdd  not 
deienuiiie  a  nred'rettce  lit  liiv  ai-lcciiim  of  ihv  typo  i>l'  current' 
.\ftcr  u  carefiil  r»'lU'cti»>n.  I  liavt'  «ii>i  put  niotoi-s  in  the  tiisl  pla(*  in 

-' .  s .i:  '  It  of  ee'iitral— tjiiion I .'.- .1-  ir.  cms". 
i»;i-s  I  .y  'li.  i-.ii-  is  iMiiifd  itpun  ihe  i.':l".  .h-j  ur  uieii  -  :    '  "■' 

e  ;..   ,■•  I I. ;:  .1.-      .  n.  ■■■  I.v  L...,-t       o.:.-.''.  ..  :>  i.:'.;-,|'er 

ti:..ii  I  T  111-.'  •.!!  ..".i.  •  I..  V..;-  |.,:,  -..',--  ..i:.  w  .'..■!  ;ie.  i'.  r 
lV»«t»,     iUtU'  k»  r\ai>>  Uu  OlUet  ll..tln,'U  Hill  CeUlliil  >taUv;ti»  <vil 
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tiirrt^Bt  for  luoiors  so  iiuipli  olx'sipor  than  for  licfitiiic.  the  supply 
of  ctimiit  for  dcrlnc  niilw  iiys  ix  not  lioif  iTiDsnlrTCul  hccftiisf-  thi>> 
n^iiiilly  Ki'piirutr  slfttiiiii-^.    Aoootiling  to  the  statlstu—  of  mit>t 

of  ihi'  liirKt'  ciliiw,  iitv  Hvvi'iHie  tm^  of  currtiU  for  luulori  U  uul 
RKMiter  (h«n  eotrem  for  lighting.  J>iiriiig  tha  ham  <tf  in*rinmtn 
lightinR  load  m  the  EnrofxiAn  CoBtiiMnM  eitim  lh«  mou>r  load 

dcH  <i  not  fall  nil ;  in  wintt  r  mdUtlla,  in  ftV«r«ge  htili)it>'t<,  till' 
hc.ivy  li<;litinK  lon<l  lM'fn»'«  nt  4  o'chwlt  kA  ttMhtt  *  liinviiiiniii  Ht 
"i  o'clock,  but  till.'  iiiMtor  lo:nl  <I<>>  «  not  r>rft<f  until  fi  oVIock.  Evfii 
thii  ftx't  thitt  the  nvixiiiiniii  ilcirmnil  of  ilir-  ciirr(>tit  for  lighting  dw^ 
not  kIiow  tlic  »iiinii-  iiiiiiilw-r  4if  avrr;M;>'  hoiir>i"  ns;'  pi-r  yt'Ar  im  cum  lit 
for  |K)wr'r  (ioi-s  not  iironj^ly  iiioilify  llii^.  <  oiicluKiiin  ;  for,  iiltliDiii.'K 
It  in  Jillionlt  to  oblniii  <  x:ii  t  i  n  the  niiiviiiiuiit  di  iimrvl  "f  On' 
or  thtil  srr\ icr.it  run  l)c  -tivt^  'l  with  *iinii-  (  (TtiMTUy  tlint  current  fur 
luuiurit  willuut  bbow  any  scu^iMy  U  tter  lo.Ml-fttc)ur  tlimi  ciirrmt 

for  liihtiBg  in  th«  terp<-  ('KiitiiMntnl  cilia*.  Zhtrc  rmwaim  tmt 
on«  mtun  fer  the  cbf-npor  prii     for  motor  earrent — «iip«i!tenr> , 

Turrcnt  for  Ughtiii);  niiKl  Im'  con»i.i<'!nil.  tlitn  fn«\  a*  ihiit  for 
whicli  tbo  hijfhpat  piiro  is  paid  and  IVoiii  «  hicli  tiic  stiitioii  ri  crivt-H 
the  bcHt  rctnrns,  ami  should  be  considertd.  tlicrcforc.  M  of  (irsl 
iniportancf.  Tlit  value  of  pcuver  supply  should  not  be  left  out  o( 
*ii,'''t,  however,  for  it  ri'prt'«entK  wlnjut  H'>  per  cent.  «f  llie  niniusMod 
liiiid  in  Inr;;"'  t  unliiK  iUul  eiHi  «,  niid  becnu>^>'  it  incienHen  rhe  hiinr< 
of  r-erviof,  although  ti>  nn  extent  wbicli  i"  <>verrnt<>d.  I'lirtherinore, 
the  iliHtrihiition  of  ener^-y  in  n  ||<rent  national  economic  ftdvnntn^e  in 
the  d«-vckipmeiit  of  cUim.  whien  «^uons  oiw^rAud  b^  iiiuninpulitiea 
will  not  leave  out  al  sight.  Although  the  qoMtaan  m  to  whicti  fonu 
of  cummt  {•  hast  adm|Med  for  motor  iwrviee  ahauU  not  alon*  fleter 
liiiiie  (lie  chotM  of  tli4>  sy>il)>t  ^  noverthrlen,  «  fMtor  which 

niu»t  Ih'  ci>n()dm«S.  I'Mtil  •  il  ;.  ■  ar*  »gn  the  majority  of  elec- 
trical engiiii^rs  rHMt,'iiii'e<i  only  the  contionoiis  current  iiintor  : 
nime  the  di,icoveries  of  Fi-rniri»  »nd  Te!<la  in  csiiinectinii  with  the 
concatt'iintion  of  alternatinc-cnrrent  circtiiiH.  all  tliip  hoM  ^'radntillv 
ch  iti^jed,  and  to  day  the  polyphs-.p  motor  is  no  donhl  xuperior 
Ui  nil  uUierit.  lu  Inrge  citien  it  is  Inrgely  n  que-<t|iui  of  i4u>Ue»th>n 
tn  ialliatfjaa  of  •  ehanveter  in  which  the  liiolor  will  recMW  nut  little 
lUtcntion — aniall  factorie-ji.  privnt«  Mubliahincnto,  bnkeriM,lHit«her 
ahopn.  ,(c..  aerrices  which  reqaim  that  the  Rtutor  -ihould  opemte'  as 
aoini  ax  tho  «w{tch  i»  throTju.  Tlie  cotnmntatorifi  an  obstruction  for 
atlch  «er\ic«  ;  it  is  often  noi^loctetl  and  then  ert  riw  to  duturhancr-i ; 
evan  tha  rhaostat  nhlch  nniHt  be  Rtvitched  in  in  too  cnniplicatcd. 

In  the  CUM-  of  the  polpyhrese  mntor.  p  ir*  >rly  if  for  "ervice  of 
this  kind  it  is  pquippisl  w  itli  short  eir  ni  m  i nature,  these  difll 
cidtiex  do  not  appear:  it  is  necessj\rv  only  to  open  or  cKwe  ii  thne 
pole  nwitch.  The  polypha*|.  short  i  iicuited  in  to  be  preferred, 
PBiticnltu'ly  fur  M<r\  icu  m  which  the  motor  reccivcui  no  altuution  for 
l«mir  pcrimia.  Thia  wmld  be  tha  aaae  kho  in  the  apiilieatian,  aoa^h  c 
tor  by  rentral-station  tAdmologinta.  of  alwlrte  tiHrtan  la  tba  diivuii; 

of  siuiill  ice  nincliines,  whidi,  of  siniptr  eieistruction,  CMlId  Im  intro 
dnced  in  the  lar(;e  <'itii  s  in  i-rcM  niiiiilH<i  s.  i^ivingRWelrouicaiilunier 
load  (or  the  central  st:ttions.  The  p>d\plnkS4>  lantor  is  id  ii  Ivpe 
which,  of  all  elortncal  in.ichineB.  h:is  ihe  least  nieehanical  wiirk- 
louosliip,  piin>ies>i«  the  fewest  nuinlker  of  parts  subject  to  wer»r, 
nuniri-s  lejist  repiurs.  and  .ippronehca  inosl  nearly  tho  ordinary 
luat  hinu  «Miistrucli>)n.  ,\s  recurds  e'licii  ncy,  it  is  tiie  equal  of  the 
beat  eontinuou)M;nrr<'iii  ly(M',  and,  pr>siiie>'d  in  qtiBiititiei,  its  cont 
of  pradnetioa  i»  lew  Unui  coiitinuuus-currviil  ui»l-'rK.  Uvea  the 
MUDtructions  with  aontact  ringi  «ria  ehMMWtariwd  by  their  aim- 
plMty  M  compared  with  continiuma^niRant  vookjn,  and  po**e««  ull 
of  iti  1 1  ir  ictcnstich  throiieli  which  the  abnnt  aontiniwua-eiiReiu 
tuf  ir.'  i,i)  its  e\i<'nsi\e  introdnction  far ataadlneaa  of  lunning. 
rei^ilatiou  of  s|M>ed  and  lai  ije  utitrliiiK  torque. 

Of  lat^,  ainftlr-ph  'ise  niotoni,  the  shortcoiuinf;"  of  w  hich  constituted 
(or  a  loin,'  lime  a  hindrance  to  the  e-itensiun  of  the  sinicle  plnin 
eystein,  ha\p  entenxl  a  new  »trti;i!  of  development.  The  wi  n  s  mid 
rf'pidMiiii  motors  for  alt' rni>t'!i  '  curn  iit,  known  (or  ii  lorif;  tune, 
hiul  the  defie't  that  it  v  i-  li  i:  i  to  prevent  snaikm:,'  jii  their  ci>iii 
iuutatur»,  Mid  Uieir  dpi  cii  varusl  ciiiisiderably  w  ith  \  aiiftblc  load. 
The  tVM*  of  Ii«UUNC,  of  the  Wfi$;ii(>r  Company,  ol  l>,  ri,  of  I  iiu  i, 
ofEiahbBrg.of  LatoitraiMl  i>(  the  Ooui.ti«I  Klevtnc  (  o.  and  otiters. 
bavo  so  (kr  or«rDOiii«  llu«  diHirulty  that  to-day  il  ik  adopletl  for  thai 
niott  dlfHcuU  appliratinn  of  tho  rloctric  motor,  the  electHo  railway. 

It  is  to  In   evp^icted  that  the««  lUMlloda  w  ill  hi-  sllll  furlller  dl".i  l<<|jed 

in  the  iieiir  futun.'  and  that  thoil  the  wnel<'  plia-i  altei-natiiu,'  i-uri>  nt 
avsteni  — l!ie  «iiiiplesi  of  altf  riintiii;;  ciiirent  sys'i  ins  — will  ri n  ivo 
^je  uppri  ei.ilK'ii  wliu-li  il  ri  s  ilv  ih    m  s. 

One  of  till'  mosl  iiii|sii  I       iijieli.  n:  s  of  tin-  elceirii'  niiirnr  iu 

lari;e  cil  n  is  tlic  dm  lui.'  nf  i).  ulms.  In  th.'  fiiiilineiii  il  eilier,  oi 
]:ain>|ie  thi'^  purt  of  ti-e  si  r  is  ti^t  v  Uii-ralive  i,.r  tli.  ceiilnil 
atiitiiui,  us  ih  '  lUi  r  iL,'!'  '..s.  is  M'lv  siii  ill  mil  is  eiMiIi'ni(Mn<Mi  nils 
with  Uie  lightiiii;  iiirtMiunm  :  li  iw.  Mi  .  (Im  rleuuur  wrvue  is  tht 

beat  meaiM  of  aoeuring  the  nitrod  ii'iion  of  (latrtrio  lighting  in  a 
houac.  In  this  wtviev  alio,  lui  jHilypnaiie  motor  hat  anrpniMed  the 
COntiniKiiis  <'aMi'nt  ddrator:  it  hnn  a  steady  spnd;  it  can  be 
nminged  tm  I  'tuidty  lark'e  irtArtitl^  torque ;  itiBrovvrttiUe  with  Minal 
MM.  mid  much  l«iia  aeniutiva  m  to  Ita  uiiHliiiga,  which  iu  th«  enae 
of  ahnut  continuoua-currcnt  mvtora,  pactlciilitrly  for  ftx'JOO-volt 


Kyutetiis  in  which  tho  iiiotori!  are  wotmil  fnr  400  voltji,  arc  ea«ily 
hurned  out  by  carcleHs  •witchinc,  and  in  other  respects  is  subjpct  to 
.irnoiter  repairs  than  the  poly)>liii.se  motor.  There  is  hardly  a  service 
whivh  ciutDOt  Ik-  uiul«rudi«-u  with  pol,vpba««  uiotors luure  rationally 
and  oMmomicftlb  tban  with  cMttimiMia-cnnant  motoca,  and  even 
if  the  molor  aernm  ia  eaaaUnmk  of  tho  ||rMt«it  inporUiiM  In  tho 
ronttnl  atatiaaa  in  large  dtlM,  tha  oJtanwtiiu-eaRMit  •mty  ^  to 
h«  |M«f«rred  to  rontinttoua-enmnt  atiitply  in  thia  raapeet  mid. 

.\s  rei;i«rdi<  the  iililisalion  of  th<'  electric  current  for  inwuidemnt 
liiinps.  the  two  kinils  id  current  have  for  a  long  time  Ixten euaaidam) 
M  of  ei|uivAleiit  vuliie.  Thin  is  really  the  case  at  tin'  wirne  prespnre  ; 
but  tiie  (net  Is  lieciiinins  more  ri  ci)^,'nised  that  the  tilHiiieiil  incan- 
descent lamps  iir,.  more  iwl\ anlai,'e>iiis  at  low  than  high  pn  ssnies. 
I'.iit  till- l  i.ntinuous  current  stn1;i>n«  have  ii  tendency .  in  order  to 
utilise  thi'ir  networks  to  best  iwlMintii^e,  to  riiis4'  tJie  pri-s-suri*,  while 
in  the  eiisr  of  allernntin^'  cum  nt,  e-spiH'ially  with  liouse  to  hoiiiie 
triui»luruu>i'»,  llw  wrvictt  prv>t-«ur6  ciw  be  cliosen  almost  m  low  an 
may  he  deairMl.  The  90H-Tolt  ineaadaaeent  fauup,  according  to 
eifaanative  tcati,  eonamnee  90  per  cent,  mote  ennvnt  with  tho  MUw 
life  or  at  the  same  efriciency ;  it  has  'JO  per  eenl.  slmrler  life  thnn 
till'  11"*  viilt  lamp,  while  the  co«t  l«  l."t  per  cent,  jfreiiier.  90O.V<olt 
lanqts  of  les.>  than  10  c  p.,  nr  lens  than  'ij  watm  per  candle  power, 
c.iiinot  be  produred  n»  yel.  l-Atiiisive  tests  have  shown  that  m 
order  In  o]>ervit«'  tilaini'itt  incnnd'"s,*'ent  l:impH  most  *'conomicallv.  it 
is  necessary  to  )"o  Is  low  H*"  \ -  l;  -  uid  down  to  M  and  '2o  voltn. 
The  newer  types  of  incandescent  lanip«,  like  tile  Auer-opmium 
lamps  with  their  wonderful  elliciency,  c«nnot  be  advantageous^ 
niHiiufiu'ttinid  above  Hi  volla.  Huch  k>ntions  it  in  |MM«iM(t  to  obMin 
\<'ry  ntadily  through  appiopitete  tmnafonuers,  on  account  of  tho 
eviraordirutry  flexibilily  of  die  allemating  current.  In  the  caae 
of  eontiniioiHi  onrrent,  on  account  of  its  rigidly  fixed  preissure. 
it  is  neeesMiiv  ni  such  eases  to  have  re<ours.  to  c\<nnectinK  tho 
hinips  ill  series,  thrrebv  loainu  the  in«sl  >aliiable  dianicteristie  of 
iiicjindi  s<'(  rit  lii;htiiiK.  the  independence  o(  the  individual  biiiips. 
A>;iiiii.  (illicr  types  uf  laiiifiN  reqinre  lii^dier  pnusnre,  such  as  the 
Nernst  lamp,  vvhicli  at  "AXl  volts  ;;iveH  more  satisdictoi  v  wmills 
tiinii  at  UIO  vulls.  In  t lift  eiLso  of  alterii.ttnig  current  it  in  posaible 
to  obtain  at  once  thin  1  u  '  i  MMHsnre  even  in  the  eaae  of  a  l(K)-vdU 
system,  lO  that  each  ty(>-.  .1  iaiop  can  bo  mpplied  with  tho  presHure 
best  adapted  Uy  it.  The  latest  and  apparently  most  economical  tvpO 
o(  lamp,  the  ("oopi  r- Hewitt  lamp,  h*s  not  yet  received  a  practical 
test  nil  the  Kiiro|Han  I  uiilineiit  and  nveii  in  its  native  land  il  must 
no  diiiibl  be  further  perbs  led  i'r<'  il  can  b<i  cnnaideriHl  ndnpitsi  to 
general  practical  use.  A»  far  as  known  hen?,  its  adaptability  fur 
three  phase  ciirr<  nt«t  is  the  same  as  for  continuous  current,  and  in 
addition  11  alfords  a  t;>n)d  method  of  se^  nnnK  equal  loailinu  of 
the  three  le^'s  of  a  (silyphaso  systt  i. 

The  alteriiatini;  cnrrent  an'  lamp  wiw  lor  a  'nnt;  time  consiileiisl 
iif  leiss  value  iliiMi  the  ciinlinuoiis  current  arc  lamp.  .\s  n  matter 
of  fuel,  wiUi  tlie  luunv  conauuiplion  uf  tnerj^y  «M  Uiit  lAtilp  ttirininals, 

the  naefnUy  ilev«lapc4  light  ia  about  90  per  oant.  grantar  6<r  con- 
(innoua-cnrrant  tmn  lor  altaRMling  ramoL  Thb  relation  rhanc;e» 
at  onaa,  hmrerer^  if  aceount  ia  taken  of  the  fact  tliat  about  '2U  por 
cont.  of  the  energy  nereaaaiy  for  a  lamp  is  expondtsl  w  ithout  utiliaa* 
ti>)n  n»  a  sti  adyiin;  resi^tnnce,  and  this  loss  can  be  reduced  to  a 
niiniiiiinii  in  tlm  case  •>(  alternatiuf;  current  by  ei  onoiiiy  coil^  and 
induriive  ii-si>i  iiiiei  s.  With  the  alternalin('  eurn  nt  there  is  seciirc<l 
at  the  same  time  the  inile|H'iideiii'e  of  each  lanip,  while  with  cml- 
tinuous  current  only  two  or  tliret-  lamps  can  i>e  HintiiltaitfiiUsly 
opt  rated  on  1 10  \  olts  and  (nur  nr  five  Wnptinn  •JJtl  volta.  Encloied 
arc  lamps  of  the  -Ijindus  type  which  reaoire  tiighcr  prosanrea  do  not 
suvc  the  light  imtpui  which  ia  the  ndrantaga  of  tlie  eootintUnlB' 
enrreiu  Uuup,  and  th(-v  reqtiin  atill  neater  steadying  M«<istanc<(!a. 
I  he  aliDmating-rorrcnt  are  lamp  baa  lately  n-m-hi'ii  the  smie  vjiloa 
as  the  conUnuoua-eiirr«nl  arc  lamp,  n*  rcqnnls  tin-  prisluetion  of 
light  (H-r  unit  of  i  iier>;i  at  the  lamp  terminals,  since  cheniii  uis  Inue 
Is  <  n  aibted  to  tin-  carUiiis,  inrri  asinj;  the  linhtin;;  etlect.  Thus  the 
alteniatiiii;  ciirient  ijives  bi  tter  results  than  tho  continunus  current 
III  similar  :anips.  usina  economy  coils  and  resisfince'^,  as  every 
iniT<'H«iii^  Itiwi  can  be  obviated  The  li^jlili"^'  eld'Ct  is  the  »i\me  in 
both  tMUpa  and  th«  allumntinK  enm'nt  nrr  lamp  boa  liio  mivantage 
in  oonKtrnrtion  on  arroont  o(  tlie  inclined  cari>oii«,  which  ii>  tliene 
liun|ia  are  of  the  miwo  aixo  lunl  aire  1ms  likely  to  cau«e  nne<)nal 
cnnisniuplion  than  the  carbon*  ol  different  diameters  ii\  th«  con- 
tinuinis-ciirri  ni  lamp.  With  this  coiisiniction  the  luIn  i-eut  drfect  of 
alti'rnaliiiv;  current  arc  lamps  of  a  les-ier  liidiliuf;  of  tin  i;roiiiid  dis. 
iippciirs,  * »  isidi-  iif  li^t'tinj;  and  ninl'irs  tin  el-  etrlc  I'lii-ri  iii  i>  n^i  d 
!-)r  ii'ilv  i»  fi  spiel  III  pilrpii'-i  s,  biit  tb-'Vaii-  nf  s-j  liltb-  liiipiiftiinv-e 
ihal  Ilii-  ^p.  ei  il   iil  iiirnliilily  of  a  type  of  curteni  Uj  one- of  lln»B 

s,  Kii  Hi  ii>i  il  ipjili  .11,1:.-.  should  not  ho  the  d««iiliiig  f«e|«r  in  the 

iiekv'.ion  itf  llie  syslelil. 

In  propofring  a  new  plant  for  a  large  eity  I  would  procMd  oa 
fidlowfl,  and  t1ii>  ronaonn  are  to  bn  found  in  the  roqnireiiipnta  itf  a 
good  ciirii  .li^tnl/'iiioM  (>i-i'\  iuusly  oiillint  d  ;  .\t  i  u-h  nl  1  wci  piriii- 
lOCateii  ubii^l  diar.i.  trn-alU  i.pjvutiUJ  in  tiio  p-iT-niliei  y  of  tli.-  eitv--' 

OWUDM  about  13l(ui.  (T-l>  DuW)  distance —then.- wi>n  Id  bo  Igci'tietii 
on  cheap  ground^  with  coovcuiont  occmb  for  eoal  and  water,  a 
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•entnl  itaikB»  wwh  itatioD  eontainintr  <dx  to  pight  UrgencnenUing 
uniU.  The  djmMDM  vonid  be  bnilt  on  •  orinriplR  «oinewh«t  umilar 
to  the  monocycBe  mteni,  w>  thni  with  a  heavy  single  phkM  winding 
there  would  be  oomoined  a  corx^.ipondingly  woaker  aoziliBry  wind- 
in!;  in  qiindrattirp.  with  and  conncftid  to  the  luiddlc  point  of  tho 
iiiiiin  wiiidiiif,',  thi'i't-tiv  pivinp  exftctlv  thri'i'  phnsf  iilti  riiiiiiii','  mir- 
rt'ii".    Till  jr.iiiibrT  of  p<'riri1'i  wmild  bo  ."ill  cv^•l^^  p<  r  -i  riind.  lUid 

tin'  Villl;li;c  lllvir.t  "J'H)  Milts,  ■^■j   til.lt  H    •ilMJ.'li'  t  IIM I  "if' 111  III  l<  ill  rnuld 

•nft'ly  ho  ulluk-  to  HX)  vulin.    Tlic  cublfs  woiil<l  linvi,'  llin'C  hItoiuIs, 
to  conrnxt  of  two  hoavy  and  one  lighter  «tnu«<l,  under  n  eouimon 
meUUic  sheath.   At  the  points  of  hrnvier  loud.  particiiUrly  for 
lnrgD  power  demand*,  nnglc  traruiforraera  would  be  Inatalled; 
for  diitrieta  in  which  the  demand  is  more  diatrifanted,  trans- 
foniier  giib-stntioDa  would  be  used,  from  which  would  f;o  out 
Bcvondary  circiiita  of  a  rimilar  conatnirtion  to  tin  pritiiury  cirruit*. 
In  the  miliiirtiH  mid  where  Oiorc  wivn  only  i>  •ininll  Innd,  «  fii  ;r  run 
doctor  Cftbic  (nr  '2  :<  llK)  v.,U«,  witli  Ji  siu  illi  r  iii  ulrnl  I'oiiiliii  I  r. 
misht  hi-  ii-.i'd.    Tilt-  t ransfciniifr'"  wuiilil  ii(iriiml!\  \ir  ^iiiju'li'  plmx-, 
oiui  tlirof  phaw^  iransformci-!!  wniiM  oril>  Ik'  roniii'Oti  ii  in  c:i-^^■  cif 
power  load,  oiii>  phane  to  be  connecMid  in  parallel  with  the  former. 
Tbe  transfoniii  rs  cnuld  be  eat  in  and  ant  Inr  iwitgnmtie  ptimary 
switehes,  purtictdnrly  in  eases  where  a  single  tnuwfoimer  would 
not  carry  tlir  Kiml.    In  the  larger  trannfonner  dub  stations  the 
switching'  would  be  done  l>y  liniid  hoforp  and  uftrr  the  maxiiiitiiii 
load.    I'lip  liK'hting  lon<l  would  be  Kiipplit^l  fruiii  tin-  main  winding 
of  the  dynniiin  through  the  single- phame  trani«ri>rtMiT^.  ai  a  preesure 
of  2x  UhJ  volts,  and  the  auiilmrv  winding  nwd  only  have  capacity 
enough  to  supply  the  power  luad.    Only  tlu  lii^litiii)^  plia-i  would  bt' 
regulated  ;  the  motors  would  not  be  alli'Cti  d  W  the  siiiall  di'piiit«re» 
from  the  nonual  nhmse  ifhiftiiin  and  tin-  vnrinlinni!  in  tln'  pre^nun- 
which  might  result  in  the  nuxiiiiu-y  wimliii^.   The  primary  cMi  * 
of  both  Btatiana  ehonld  meet  at  m  mainr  poinU  of  ibe  «ity  «*  poi* 
rfUe,  tMtUmg  tbe  lajping  of  both  sets  oreaUee  in  the  aune  tiench, 
nacllnilu^  m  tbe  centre  al  traffic,  where  theatres  and  ionortant 
iBfllaQBtlooe  require  special  secnrity  of  current  supply,    ui  ease 
the  current  in  one  of  the  cireiiitu  uliould  fuil  for  any  cause,  the 
Mtconpl  station  could  lif  nill.il  up  for  the  mpplv.    li  wo  dd  >>r 
expected  that  in  such  a  system  thr  iiti,'  of  ihe  nii\diiiry  wiiidiiij;  for 
operalinc         th;.:  '  pha.sf  niotors  would  ^;riiw  li  ss  muiI  li's-i.  T)i< 
proKrcsli  iimde  in  the  construction  of  smule  phasc  motors  in  so  great 
thai  the  above  plan  is  no  doabt  the  most  practicable  at  this  time, 
bat  in  a  few  years  it  will  snncly  b«  superseded  by  the  pure  single- 
pbaee  wetoRt  with  its  simplicity  of  construction  and  operation,  to 
wfaieh  then  it  can  be  changed  over  without  any  change  in  the 
dynamos  or  cable  network.   The  tremendous  dev«lo|mient  of  alter- 
nating-current technology  has  thus  resulted  in  an  important  change 
in  ihi-  tumlaiiii-ntttl  principles  for  the  distribution  of  rnrreiit  in  larpe 
cities.    If  iliirio^'  the  infancy  of  our  prnfi  ssion  many  electrical 
engineers  held  fimt  to  the  c.iiitiiiiiotiF  riirri  iit  lircaiHe  il>.  laws  wi  re 
more  famihar  to  tlii  iii,  and  In  !■  luvf  it«  oj.)  niti.inH  appj  dtd  to  them 
on  account  of  their  having  occtipieil  tlR-mseives  with  galvanic 
batteries,  thegr  have  becotne  converted,  however,  in  the  oonne  time 
to  the  view  that  the  alternating  current  represents  a  atem  forward, 
nnd  tlurt  thej  w«M  in  the  ligfat  whowiimld  DMgive  i^tlietteiMlnring 
ItUh  in  the  uUimate  'rietoijr  of  the  ulteriMting-caRMiit  qrtlein. 


■EMTUOIL  EXSUOnOI  OF  nTBOOUl  FIOI 

THE  AIR.* 

aV  3,  BIOFMIt  KltSTIlOJI. 

One  of  the  moii  important  mmerala  ever  dieoovend  ie  the  Chile 
saltpetre.  The  ealtpotrc  earth  "Caliche"  is  found  in  noitliem 
Chile  in  layers  of  from  ^  to  4  metre*  deep.    Tt  contains  between 

!."<  to  Pfc'f  per  cent,  nitrate  of  soda  (NaX<>  i  and  is  chaugt'd  in  a 
ntmilier  of  factories  in  Chile  into  the  BO  call,  d  '•  raw  siUtpelre,'" 
which  contains  alront  M  per  cent.  iiitMte  of  khIu,  and  is  shipped  in 
tliit  form  nil  over  tin-  world.  The  t  'liili-  sultpctro  is  ch:('tlv  r.ttd  for 
iiiiiniifuctiirins:  nitric  nriil  and  ferliliwr.s.  fii  thi'  voir  I'.'Ol  tlit  con 
sumption  of  Cliili-  -iiltp.  tii m  ti.  rmiuu  iilorie  «  u's  ,XK.»,(KX.I  toiiu.  Of 
this  quantity  7  j  per  cent,  was  useil  for  fcrtiliiH  rs,  'M  per  cent,  for 
the  manofaetare  «l  nitrie  and,  S  per  cent,  for  tlic  manufacture  of 
nitnteof  potash  and  S  per  cent,  for  the  mannf«ctiu-«of  sulphuricaeid. 

The  demand  for  Chile  sjiltpetre  isineroaaiog  and  the  eoaeumption 
nowing  heavier  every  yeiir.  in  spite  of  the  rapidly  (ising  prices. 
Weituiy  well  ask  if  tlie  saltpetre  minen  in  Chile  arc  inexhaudtiblo. 
(Several  invcKtinstiims  lia\e  been  made  as  to  the  extent  of  the  s.Ut- 
petrc  deposit''  in  (  liile,  a-id  tlic  reports  vary  from  ;«)  to  1'J.'.,(IIIC1.IXM» 
tOlia.  Vi'r  ivi'l  [iruii.ililv  i-.,ini-  %  .Ty  i  Iom  to"  the  truth  if  w.  .  iilndnlc 
that  lOO/HKl.lMXI  tons  ^idl  1  \j~t.  Will  II  iui-vi..nni,'  the  i|iii>lioii  liovv 
long  the  dt^posit  in  Chile  will  rnriniin  to  lust,  we  iiinst  I  iIm-  into 
consideration  twofactora  uhu  b  priniunly  alb  ct  the  lib  of  tiw-  itiin<  s. 
Fiiat,theeonsamption,aDdaccoiid,thoposi(ibilityof  tit  'ii  i;-'  '  w  suit 
pet  re  mines  or  mune  et  manntscturing  substanecs  of  enn.J  qualnus, 

.  1^  mdleton  Beigtim^  Oe  sCtopialOoai^ 


If  we  assume  that  the  export  of  Chile  ealtpatve  wiO  develop  at 
the  same  rate  in  the  (bttirc  as  it  has  during  tne  kit  10  years,  we 
can  eeaily  calculate  how  long  the  supply  of  the  jpreeent  minee  will 
last.    Kg.  1  shows  graphically  the  report  of  ('hue  saltpetre  during 

the  vears  from  1h;HI  to  liWO.  "The  exp'irt  during  the  year  IStOO  was 
I 'i  iiiilliiin  t'.iis,  iiiiii  the  yearly  a\e!!i(,'<"  iiicrfa-se  during;  the  l.ist 
111  M  iirs  aboul  .'iO,(ilX)  tons.  liasing  tho  future  consumption  on  the 
iii;nr<  s  ^'i\ i  ii  above,  tho  nHpoln  imBes  wotild  be  aihuHlad  eome- 
wlnTe  about  1940. 

Many  efTort«  have  been  made  to  discover  now  deposits,  but  so 
far  without  success.  Another  way  of  counteracting  tbe  shortage 
of  Chile  saltpetre  has  been  to  aBMiitnte  Other  chemicals,  aueh  as 
sulphate  nf  ammonia,  for  iertUiaera,  but  thia  material  ia  not  to  bo 
had  in  sufficient  quantities.  Some  years  ago  ez^rimenta  were  made 
to  produce  the  required  nitrogen  from  uio  air  by  the  appUcation 
of  buc!"  ri(>ln'_'y .  Tlic  nrlilicitil  production  of  an  cNcess  amount  ot 
biirti  rui  ;ii  till'  I mtli  mid  si  .J;  t.  ii  i-  to  iiicn-asi  tli<'  powi  r  lo  alMOrb 
lulrou''  tVoiii  \]u'  air.  Tin-  i  \p.'rilin*lll«  ba*,  c,  lin*.\rM  r,  iii>l  b'lwl  tO 
ni:\   r:r..i  iiii;  iin.i  <■<•. Mii miiial  applic.-itioii  nl  nniliod.  railcr 

these  cuciiui9tuiices  it  is  not  to  be  wondered  that  in  scleral  ways 
other  means  of  prodimiif  MmKHniii  ol  wtrageii  Imtc  bean  aouglit. 
The  nitrogen  whieh  ii  HBntawieii  fo  A*  Mir  hat  been  the  aoaree 
which  baa  moat  aatunlb  been  toned  to  fai  eieMng  to  pradiue  n 
commetdaQy  ueelM  aitieie. 


mo    UN    luo     im    mo  im 


ffw.  I.— CbILB  BtffftBTU. 

The  Siemens  and  Halskct  nui  o  y,  t  Ui  rlin.  iiivi  xti^'iUid  a  iiieUKid 
inventi  d  by  l>r.  Frank  for  niaimfactiiring  cyaniiiiiidc  of  calcium 
l('.i(  N.I.  ( iri(,'iiially  ciirbiibi  i  f  calcium  was  healed  and  treated 
by  a  current  of  nitrogen.  Tbe  nitrogen  was  received  by  carrying  a 
current  of  air  over  doiriac  9Vg*».  Iha  copper  imitea  with  the 
oxygen  of  the  air,  and  UienitiagaiB  nrntiiu.  Later,  the  same  rcetiha 
were  obtained  by  carrying  the  nitrogen  over  a  heated  ^li^tllre  of 
chalk  and  carbon  in  thw  same  pro^rtion  ax  nsttd  m  makin;;  culriuni- 
earlride.  The  cyanamide  of  etleram  ba*  been  tried  as  a  fertiliser 
with  good  results.  Tho  method  of  Ftanh  is  aa  yet,  htnreveri  eoly 
in  its  c^pi  riiiiental  stnlc. 

Mi:, I  111  llic  eviH'riliients  for  the  miiiiufaeturc  of  i-o-iipounds  of 
nilrou'iii  iiri    Ijivsi  d  on  a  conipouiid  with  i 'wuif;  to  the 

iii.-rt  rbiiractvr  of  nitiogcn  it  has  been  vi-r\  lUllioidl  1.)  bind  and 
utilise  tbe  nitrogen  of  the  air.  At  long  ago  as  HXJ  years  physical 
science  knew,  thraogh  the  invealiffitione  of  Priestley  and  Caveodiah, 
that  electric  Kparka  through  air  earned  the  nitrogen  and  oxygon  ot 
the  air  to  unite,  and  that  nitric  acid  would  be  abfaiinc<1  ax  a  product 
by  thin  process.  TuH;ird  tin  end  of  the  lastcenttiry  this  process  wae 
furthonuore  investigated  by  W  ills,  I'liieker,  IVwar,  l.<'td  Uayleigh 
and  others,  but  it  has  been  during  the  present  ci  utury  that  mVW- 
ligations  have  poinl<<l  to  a  practical  solution  of  tbi-  problmi. 

It  was  piiiicipally  ibroiigli  tlie  iiiiiiuiiso  di  i olopiuciil  ol  elec- 
tiicity  iliat  nif  niis  hiive  Im  cii  pn.viib.l  f>>r  the  s-obition  of  the 
priibkiii.  Tlic  tir-t  n  s  ilts  from  tin'  i  spi  riiiK  nts  of  o\idising  the 
nitrogen  of  the  air  were  pnblishtMl  by  liie  .\liuosplii  rie  I'roducta  Co« 

vuiiwa  method  was  invented  by  liraiUey  and  Lovcjny  (£fi>cfrirM 
W  -rM  and  Knginrw,  August  8,  IWWt.*  The  apporntue  used  in 

1  *  r*«.£(«crr<cf«a,  Vol.  XLIiL,  p.  ttM. 
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carryiii);  out  tin's  iii>t!ii>!  nin>.i«t&l  rliipflv  of  n  wjUiI  ilniin  nr 
cylinder  with  n  l,ir^;<  nuiiLli-  r  i jjl.-itiiiuiii  |-:iiiit~  )j1h<  .  i1  iiihuii'  tlu' 
drutu.  Within  tli«  ilruiu  niiutluT  cvliiitli>r  is  pUccd  nitli  poiiit.9 
outward*.  When  th*  outer  or  inner  drum  im  routing  the  points 
ooroe  eloM  to  each  ottier.  The  dnune  are  ronnectod  to  oppoaiie 
aides  of  a  hicli  tt^miion  dirert-eurrent  •.vatem  (H,000  to  10,000  vaUa)> 
When  the  distance  between  the  pointa  ia  amall,  eleetrie  am  am 
foniicd  between  the  pointa.  Through  the  motion  of  the  tlrmiii 
the  arc*  lenfrthvn  the  break.  As  each  arc  under  Iheae  eirciini>itanre« 
t.ntimilly  iifTi-ni  an  <-x<"i«e<Hnifly  variable  resiatanre,  an  iniinrti%r 
!  Li;.  1- 1,  |il.iri  1  111  Hi'ri<'«  to  regulate  the  current.  Through  ihr 
^|lncp  Li  twi  i-ri  liic  iwu  liruini.  it  riimnt  of  air  in  wnt.  part  of  whuh 
is  i>XKlii><'<l  lliroiijjh  tlip  ronlai  t  with  llir  an  «.  Tin-  fmulaiiii^ntal 
idea  of  this  invention  ia  to  ubtiun  an  electric  arc  of  maximmu 
length  and  ntinimnm  ctoaa  wetion,  in  order  to  brinf  tlw  lufart 
pOMiUe  TiifaiiBO  of  «ir  into  eontaet  with  the  eurfcee  of  the  area. 
This  detemiinen  the  efficiency  of  the  sy>it«ui,  as  the  enemy  en 
Humed  in  the  arc  is  proportional  to  it>>  vuluiiie.  It  in  evitleiil  ilial 
this  effort  of  sub  dividing;  the  arc  rt^xultH  in  a  dt-viee  in  whirh  the 
innltitudo  nf  nrcini.'  point»  required  for  large  rapiiritie«  forms  an 
objectionable  fintiirc  in  prai-tieal  applicatinn .  T)ie  ettiriencv  nl  llie 
HraiUey  and  I..  v<  iii\  ^\sti  iii  hu-.  bei  ii  naid  in  lie  1  tun  o{  7<lp.  i 
cent,  nitric  acid  per  kiluu  jiii  ntid  vear.  Tliii  rurrosponda  to  about 
700kg.  of  100  per  cent.  HNO,.  \ny  furthi  r  develofUMBM  Of  thil 
ayatem  hare  not  been  publiahed.  so  Ur  as  I  know. 
AaodMt  mothad  h—  boM  png 
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of  expiwiti^'  the  air  to  an  oscillatinf;  elcetne  arc  with  a 
preiaure  of  .'>O,i(00  voltn  «t>d  a  freiincncy  of  «*  ver.il  thousand  pertiKis 
per  second.  The  iiielhod  ii»e«  the  well-knowti  eonibinatinn  of  wlf- 
inductiiin  and  ciipacilv.  Its  eOicienry  in  said  to  be  Ikn-  if  HNO 
|MT  l.'i  kw  ■liours.  wliifh  corresponds  to  fiW(>k»;.  HNOj  per  Uiluuall 
lind  vear.  .\Uu  in  tins  inetluHl  the  amount  of  enerf-y  needs  to  be 
largely  iplit  up,  ihun  cuniplicating  the  apparatus  m  onlar  loget 
good  efficiency,  when  applung  lnrv;e  amounts  of  energy. 


iHM  bsM  MHMwl  by  da  XowiUri  ud  H. 
ng  to  the  pnUhatfcm  in  the  BntleHn  of  the 
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A  new  ntethod  fur  the  solution  of  the  problem  was  invented  aboni 
one  year  and  n  linlf  ago  by  I'rof.  C.  Uirkelnnd  and  Mr.  S.  Evde,  of 
Chri»tiiiiim.  ,K*  fur  as  now  ran  be  seen,  this  method  shnu)d  give 
eoinpuniiiM  l\  iisi;lt»     I'rof.  Uirkeland  and  Mr.  I"\de  iMined 

their  arraiigeiiienui  on  tlie  well-known  fact  that  the  electric  current 
in  the  are,  and  witli  it  thu  arc  itself,  can  be  deflected  by  a  magnetic 
fieldi  the  deflection  being  at  right  angle  to  the  Bnca  of  force. 

Baaad  on  tUa  iaet,  I'rof.  Birkaland  and  Mr.  Eyde  proposed  a  large 
munbarof  aRMigeinenta,  of  which  I  will  deacribe  the  one  which  seeius 
to  give  the  boat  results.  In  Fig.  '1  are  shown  two  electrodes,  and 
E|.  which  are  connected  to  thu  poles  uf  the  electric  gtmorator  G. 
The  j>oiiit.'>  ijfthf  eloi  troih's  nre  at  fucii  n  di^laiire  that  the  pres'.urv 
.i(  tliv  ^fiii  riitiir  can  Miunil'ui)  mi  .'in-  hi  :v\rf!i  the  eh-clrodes.  If  a 
^.irong  maKi"  'it'  ''eld  i-^  n(i|iln  ,i  ni  i«r  l:ie  i IwtriHh  s  and  at  rijjlit 
angles  to  the  direelion  of  the  i  !■  .  rmdrv..  n-  s!n>wn  in  "i.  the  iirc 
between  the  electrodes  will  luomeiUarilv  be  carried  upward  or 
downward,  the  direction  of  the  current  bMng  lor  the  momient  frottt 
right  to  left  or  opposite. 

For  aeveral  reasons  (one  of  whkh  being  the  loaa  Ol  |^B*ure  m 
the  reaiatance  L  connected  in  the  eircuitj  the  prataure  will  f  ill 
between  the  electroili  o  at  tin-  imiment  the  arc  ia  formed.  The  arc 
will  be  carried  outward  by  the  niitgnetio  field  and  grow  lun;,'er  aa 
indicated  by  the  duUi  il  lines.  Its  n>sistance,  cnnsi.qur-ntly .  r,i|iidlv 
intTi  u-cs  until  till'  [in-ssiin-  l»et«i'i-n  ti',-  |i 'in'-,  i-  "ultiriM  t I liii;)i 
ni;ai>i  I"  >  nnsi'  luiotln  r  iirc  U'twueu  the  eli  i  trodn.,  I  liis  are  h  iviinj 
n  I  w  I  r  1)1  i-.:.ure  tliiiii  the  tirst  nut  ,  the  current  will  all  pass  l!ir.iiiicli 
it,  luul  llie  tirt>t  one  i»  oxtin^mshiHl.  The  speed  uf  the  arc  ia  m)  rapid, 
hoirawt  ond  tha  facoMtioii  of  tho  new  one  so  inatMtaneona,  tint 
the  are  ean  be  fonited  aereral  dunHMid  tinm  in  »  aeoond.  In 
the  prnctirnl  fonii  nf  ih"  ovena  only  aome  hnndnd  area  per 
■acond  are  us<~d.  Tin  ...e  urea  are  formed,  carried  oatward  and 
lOttDgitiihed  so  mfidly  that  to  tha  eye  they  appeav  aa  aditcofMCh 


If  the  masnetie  field  is  e\rit«l  by  a  dirrct  riun  ni.  and  the 
Iterator  delivers  direct  ourrent  I  ;r  tin  (ir.-.  i\  continual  si  ries  uf 
arcs  will  be  foruiciL  These  arei  iiiu\e  raalially  w  ith  a  spi  ed  curre- 
aponding  to  the  strength  of  the  luagnclie  field.  The  striking  pointa 
M  the  arc  along  the  aiirfaoe  of  the  electrodes  are  aUo  moving  away 
from  tha  pointaal  tiw  aame  apaad.  Thu*  the  phenomena  appear  to 
the  aya  lixa  *  diae  of  ana  with  the  ahape  of  almost  a  complete  aamt- 
circle.  The  movoment  of  the  arc  near  the  electrodes  is  uaoally 
ninre  rapid  at  the  nofative  than  at  the  positive  electrodes,  ahiftintf 
the  centre  uf  t!e'  cirenlar  dw  soiiiewliiit  to  one  »iilr  <if  ii  liii<  j<)iiiin({ 
the  eleeu.>i"~,  11  iln'  iiui^rnelie  ti.'ld  is  r\i  il<'<i  nil.  i-i.ili:\g 
current  and  the  arc  i*  ft-d|b>'  direct  currviit,  the  area  will  vibrate 
'  iidaa  of  Iha  olaotnxlaa,  Thia  will  alao  ba  tba  ( 
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if  the  arc  is  fesl  by  alternating:  current  and  the  iiiaKnietii'  lield  by 
direct  current,  in  which  case  the  pliemnneiin  w  ill  iippi  ur  ii«  nidieatea 
ill  11^'.        It  IS  prineipikUy  this  arraiiRemeiit  which  ha*  lieen  used. 

1  ;t,v  I  lii.w~  lln'  lii  rtru-  oven  niinplete  in  a  vertical  section  at 
rixlil  aiigl<  >  to  tlie  electrodes.  Thu  air  that  ia  to  pass  the  oven  is 
fowed  through  thechanaaiaAand  team  thecn  into  tha  aw  tiMinbMi 
of  the  oven  B.aroond  and  in  tha  aai^boiiilHiadof  thecilacttDdaa  B. 
Having  passed  this  space  from  tha  centre,  and  coming  into  the  ntnat 
intimate-  contact  with  the  di«c  of  area,  the  air  passes  out  into  the 
channel  C  luid  leaves  the  oven  mixed  w  ith  a  certain  pi-rcentage  of 
oxidise*!  nitrogen.  If  we  look  cli«er  at  this  u\  en  aiul  tin-  principles 
aceordiiiR  to  which  it  wurks.  w.>  nmv  e.i".il\  disc,  rn  the  chief 
ditteri'nee  Im  Iwihi  this  invention  and  lln  n .. U 'ii^i  ril>e<l  iM'f.ire. 

The  dilicrence  will  be  most  sirouglj  marked  by  i^uafilitative  niaolta. 


Fio.  4. 


While,  with  Jinnili  >  iind  r.HV..|,.y  nn.l  de  Kowalski  »  iih  IIimiU.  llie 
energy  in  exer\  are  iini^t  l"/  1.<sm  re.l  to  tin-  1'  i"!  pi.-^ili..  it.  i.nl.T  tn 
ii!>l;iin  an  eionimiii-al  ..isifin.  tile  luith'xi  uf  1  In  hiinl  nil.  is  lu 
iiliji  rtniii  111  1  ;;iiil.  Mitj.'  l.\fj,:  iUiiiiiints  of  i-in-i  in  tin  .lisf  I'f  .irrs. 
tin  the  ullur  hauti,  experniieiils  have  proved  that  the  eiMiiu.mical 

etiicieucy  moaaaaa  with  tho  amount  of  enaqor  omployod  at  the 

electrodes. 

Uno  of  tile  ovena,  which  ia  atill  in  operation,  lia«  ciiniiuiiied  from 
75kw.  to  'JIMIkw.  iu  tlio  disc  of  arcs  between  one  single  pnir  of  elec- 
trodes, iiiul  lately  an  oven  with  a  disc  of  ar.  ^  kit  .Ms»kw.  tn,,  iH-e" 
built.    The  •iOOkw.  oven  has  been  fed  with  altennitini,'  eurr.-nt  >'i 

60  cycle*  freiiuency  and  &,»>U0  volt*  prcnaute.  From  this  w  ill  ,.,,4iJ> 
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1h>  M'  Ii  tliftt  tVip  nniount  of  piicrfty  iiiipl<>vo<l,  and  the  cl'isg  of 
cnmnt  in  the  arc  can  hardly  Iw  coiiipArMl  wilh  tbo  current  that 
nwjr  ht  mad  bjr  other  uicthcKl>. 

U  ipto  d  tb«  Imrgo  Miiount  of  current  th«  «1aetnMiM  tn  Birkr<- 
faadii  orcnhftv*!  on  to  tb«  prtMnt.  been  um4  without  int^rmption 
tor  Mrmal  tnmdNd  hours.  Owing  to  the  fact  that  the  iitnking 
pointii  of  the  «rc  move  alonK  the  electrodes,  the  dt'ulruotive  influenoe 
of  Iho  ftro  i»  inconsidf niMf.  The  plectroclrs  can,  for  tliia  reason,  Im 
made  <>(  vi  ry  chf up  ni  iti  riiil.  such  as  ccippr  r  nr  irnii.  anil  have  unch 
«liinen»ioiia  that  !.  i  ;.  i  ji  ihkiIv  !«•  fxiK'l  l>v  nifans  of  nir  or  w.-il«'r, 
keeping;  their  tf  ii,pi.rntiirc  witiiiii  n  uMintihlr  limits.  The  ovf  n  of 
B'rkeland  and  Evdi'  is.  ciin«riiiieiill\ ,  ii  very  '■nnpk',  Hiront;  uhI 
casilv-operated  ptcci.'  of  apparatus,  even  when  wurktii;;  with  h  lar^'i- 
auioiint  of  energy.  Elc«trie  cnmnt  htm  aaa  ociiaiuT  (rtawlarii 
nwehinery  can  be  uaed  for  ita  opention.  Id  Ifie  eran  of  Tltikaland 
»Dd  Eyda,  whi«h  waa  baUt  aiboat  a  yttr  and  a  half  a?o.  a  kimaII 
amoant  of  enecinr  waa  iMd  in  the  mt  of  area  only  7iiw.  to  lokw. 
The  effieicney  of  this  app«mtti>  wan  at  fimt  only  4(X>kg.  II  NO,  ptT 
kilowatt  and  ye«r.  The  next  oven*  votf  con»tructed  for  an  incn  «»i'il 
eonBUiiiption  of  energy,  ami  hiivf  now,  ihrouRli  coiilinnnl  improve- 
nientM.  reiM'hed  an  cilioi.iioy  of  U<>Ok^'.  UNO  pi-r  kilowatt  and 
year.  The  enerKy  refem  il  to  is  the  aiuouiil  of  nu  rKy  in  the  disc 
of  Jiri'~  u^i^•lf. 

Tliia  result  has,  of  course,  been  gained  after  naroerotu  diffienlties 
nth  moiigr  abrtMiia  to  ovaicomai  I  will  not  antor  into  the 
I  of  tUa  wwlr,  but  will  only  meotioa  aome  of  the  faetota  that 
baan  eonUared  in  connectUm  with  the  improvement  of  the 
aa  foUows:  The  doRree  of  moiiture  in  the  unpreitaed  air,  it» 
tanperattire,  ita  amount  of  oxyf^en,  its  flmoimt  of  iiir  inipresKi'il  per 
kHowMt-honr,  the  diflerent  .tniuunlu  of  I'leetric  current  use. I,  tin- 
voltaffe  of  the  electric  cnrrrnt,  the  fri  i['u  iicy ,  the  oven»  »rraiij,'f  d  in 
Beriew  anil  p,ira!li  l  i  li  ctriciiUy  a-  wi  ll  im  witli  re>;ard  to  the  iuiprcsseil 
fraBe»,  the  Rtrrngtli  ol  tin-  iiia(;»''ti<'  tielil,  llie  insulation  of  the  oven 
to  provi'iit  the  Ion  of  lient.  the  introduction  of  various  oontaet  anb- 
staacen.  The  air  coming  from  tba  oven  contatus  about  9  or  8  per 
o«Bt.0f  nilrio«xido<MO).  Inovder  lobontiliaaditnnMttetnns- 
lonnacI  nrto  nftraoen  peroxide  (NO,).  TUa  ia  dooa  in  •  noction 
lank  of  tl.Mi  '-lioet  iron  enamdlad  on  Its  inner  side. 

l-'miii  taction  tank  tba  gOOM  go  ihrouKh  an  exhaaater  of 
clay,  wlare  ihty  fOtne  into  eonlaet  with  drips  of  thin  nitric  acid. 
From  here  the  hixm  *  panx  on  throURh  the  aOBorption  ■<>  stem,  con- 
siatinK  of  four  tonr  ri  (m-  water  and  one  tower  for  a  solution  of 
cmiKlii-  Noilii.  In  fai  l'.  luwcr  tlie  fluid  is  sent  tliroagh  t)ic  tower 
Mtveral  tinieji.  The  strnn«t  Bt  acid  runs  always  thronch  tower  No.  1, 
whaie  the  gases  Arat  pass,  the  next  atrongeat  through  tower  No.  2, 
Mod  the  weakest  throaf;h  tower  No.  4.  When  the  desired  eonccn- 
tnrtinn  ia  lanehad  in  Hnrar  Mo.  1  tha  teid  ia  npovad.  Tbo  a«id 
flram  tower  Ko.  S  ia  than  pat  into  Ko.  I,  from  tower  Na  8  into 
No.  9,  from  So.  4  into  No.  S,  Thnwgb  tower  No.  4  new  water  is 
pnifod.  The  proeenit  thus  tnnrfca  according  to  the  eounter.current 
pCHWiple.  The  alkali  tower  contains,  as  pre\ioii4y  noted,  n  solution 
of  ffl^^^^t^^'  soda.  Th"  ^iti>es  firom  No.  4  piii^^  t)iru7.::li  liiin  tower. 
The  remainder  of  the  leases  is  absorbed  Iitc,  anil  a  nuxtnrc  of 
nitrate  and  nitrite  of  wiia  is  fonued.  From  this  pun  nitril"'  of 
sods  is  manufactured.  The  acid  taken  from  tower  No.  1  i»  cither 
concentrated  by  tisa  of  Valentiner  apparatus  and  shipper],  or  ix 
turned  into  nitrate  of  cakinm  or  nitrate  of  potasaitim  (potash). 

The  Dirkahtnd  proaaia  hum  baan  pnt  into  actual  opantton,  and 
compounds  of  nitrogen  alo  balng  nMnuhMtnrad.  It  ia  to  ba  liopc-<l 
that  the  proci-sii  will  prove  economical,  and  tbua  one  of  the  greatest 
needs  of  the  pn  s(  nt  time— cheap  nitro(;cn  in  bonnd  fonna — will  be 
introduced  on  iln-  nmrl-:it  The  nt'<d  of  fertilisers  is  unlimited. 
Some  ye»r>  Hk-u,  wlu  n  culfiuiii  c.irMili  vtae  inventod,  numerous 
fnrtories  win  tiinll.  iiiiil  ii  L,'ri"U  linoiu  was  (jimmi  In  the  lU-ctriral 
liuiu^lr',.  Thr  miirki  I .  liovM  \  ff.  pri.vv<i  tixi  hmiuII,  iitnl  llic  vnlir- 
priac  tiss  lan^uialu'd.  Thin  can  never  occur  with  rcsiiecl  to  the 
nitngan  industry,  as  the  market  is  unlimited.  I'hns,  if  tne  industry 
ia  iMuhoil  forward,  the  electrical  indostry  will  benefit  inwnensely. 
MotMWr,  all  sources  of  energy  will  inoaaae  in  valna;  watarlitUs, 
aitmitid  In  uninlutbilod  parts  of  the  earth,  wU  be  ntOiaod,  and 
great  central  stations  in  cities  wiU,  in  luany  cases,  obtain  a  profit- 
able  load  now  Ucking.  The  immense  water  powers  being  all  utilised, 
power  will  l-eeonic  ehinp,  vvliirli  aiiiiio  will  tu  ncfii  inilii«lrv  in 
iM  nil.  Tliii-..  i:  iht  jjp  ■! .  >>  piiK  I--*  In  i-i  ikii  I'.  i>iii!iiiii  ii!  fiiirrr^-s 
tlie  entire  world  of  sgriculture  and  indu»try  will  prolit — and  the 
proccaa  thaialiy  win  be  ft  bantOt  to  oil  OMHilnnd* 
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HIGH-TSIBIOI  OOaDMBUB. 


Thr  (uUowing  article  describes  the  principal  features  of  a  new 
type  of  higb'tanaian  eoodanaari  daajgned  bj  Herr  J.  Moscicki,  of 
Freiburg  fSwitxerland),  prtmarfly  for  chemieal  purposes. 

Before  carrsin^  out  investigattMia  of  hi*  own,  Herr  Moaeidii  hod 
experimenU'<l  with  two-plate  condenam  bottght  from  two  Anna  of 
repnte.  Hut  these  eonden-wrs  were  not  untiiifaotorv,  as  every 
one  of  ihein  linallv  hroki  <ii>w n  w hi  ii  Hotk,  .!  iit  pii  -.snri- of  aiiont 
12,000  viills.  .\hli(>n^;h  many  of  tin-  ui  iik  poii.ts  inln'n  n:  to  plate 
I'oiiili  ti»<  i--s  li.  iMiiH'  npp-irs'iit  during  tli>'  li  hls.  lli  rr  Mowicki, 
nevrrtht'le.sii,  desifjnecl  the  first  of  his  own  condenser*  on  tbo 
some  lines.  After  trymg  various  materials,  glass  was  definitely 
foimd  to  be  the  most  suitable  dielectric.  I'lates  of  ordinary 
window  glass. Ifaun. by  HOOiani.  by  985nun.(4r0tMn. byHin.by  1  l-2in.) 
were  coated  with  tinfeU  935nim.  by  ISSinm.  (B-Ktin.  by  6-&in.), 
and  21  plates  tbits  preparesl  were  pUred  into  a  tinned  sheet-iron  bos 
which  was  gubsequently  filled  np  with  an  insulating  material  made 
up  of  four  ports  of  resin,  one  part  of  mineral  wax  and  one  part  of 
vaseline.  Sevent\  two  boics  were  completed,  each  box  beinK  Il'T-lin. 
high  and  having  a  section  of  9-lin.  by  l.t  Hm.  Kaeli  ronipli  te  )>ov 
weiRhc-d  n  little  over  IJiJllj.  Turpenlinr  vmir  ••niploM-il  fur  appl^in^- 
the  tinfoil  to  the  gloss.  Six  Ikjxcii,  connected  m  neriett,  (orined  a 
S  kilo-volt-atnpcro  set  at  a  frequency  of  W'v<  per  second.  Ttiese 
acts  wore  suitable  for  working  at  jjO,flOO  volts,  but  only  for  eight 
hours  At  a  stretch  ;  after  this  time  the  condensers  became  s<i  wann  as 
to  melt  the  filling.  With  S,000  voltafcorreepondinKto  I<>ks  llian  h.\lf 
the  enertty  l(>ssea).however,  the  condensers  could  be  run  for  any  length 
of  time.  During  the  whole  of  tbo  pcrimi  llieiu-  eondeniwrs  were 
fniploytil  no  -hort-eireuits  ocriirrcd,  hot  ii<  lln  v  eiindiieed  to  loimes 
<if  tliii  ordiT  of  li  |«  1'  11  lit  HiTr  MoM  ii  ki  Irii  il  iiidi-niM-i's  of  a 
tubular  type.    As  subwrqnenl  ri  «ull^  proM-d,  tin.-,  clni'i^f  was  iitoat 
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fortunate,  aii  eondcflaen  of  this  form  wen  fournl  to 
the  ol<l  ty|ie  in  every  raapect.  The  preate^t  adv  int  iu:.  nf  the  tubu- 
lar form  of  (iii  leetric  lies  in  thn  piis-*ili|lity  of  <  iiiplo>  very  thin 
glaiis.  In  f^ii't.  (^1  lis  of  a  thiL-kro'S^s  nt  i»  .'>iuiji.  iiidlUTin. I  success- 
fuUv  wilhbtanils  prcBaure--.  up  to  ti7,llH>  volts,  nlthouj^h,  at  llie  edges 
of  the  cuatin;;,  disruptions  occur  nt  a  voltage  of  only  11,7110  volts. 
Uut  this  pvculiority  is  easily  overcome  by  making  the  glass 
innraaaingly  tbiek  towards  the  open  end  of  the  tube.  .\  t«oond  point 
hi  iavmnr  c(  the  tabular  form  is  its  greater  power  of  cooling. 
At  a  (reqoancy  of  90  par  aecond  the  lo'^ses  of  this  latter 
type  were  always  found  to  be  below  1  pir  cent.  A  large  series 
of  interesting  experinatits  were  tindertaki  ii  hy  lli  ri  >foecicki  to 
determine  the  relatum  iNi-^litif;  iH-lwecn  tlir  l.-nijitiM-  strt  11^,-111  of 
^laivs  and  ebonite  iind  tin-  tliicli!"').-'  of  llo-  iiuili  rial  ttstid.  As 
ulludi-il  to  al'ii\i',  t\Mi  cJisr^  i.f  i-ii'i''.ri('  pimc'tui'*'  hasi-  to  In-  con- 
siilt  riil:  ordinarily  th<-  illsrnplioa  taki-s  plate  at  tin-  edge  of  the 
enatini.'.  Iiiit  if  the  ilielRciric  at  these  plocce  is  strengthened,  then 
the  dixriiDtion  takes  place  at  the  weakest  point  within  the  coating. 
8nwU  tubes  were  uaed  in  these  experinients,  the  outer  coating 
baixkg  (rf  chemicAllr-deposited  silver,  the  inner  coating  consisting  of 
merPOiy.  The  tube  was  immersed  in  oil,  an<l  the  voltii<;e  Kriulually 
ineiaaaed  ontil  rupture  took  place.  I'lj.'.  1  >hiin.s  the  rexnlts  in 
graphical  form  for  ilisnijiliorT*  al  ihi-  i-ili'i-  ol  dm  coaloii;.  I'or  the 
second  cukc  tin  foil onir  :  iippii>\imali-  i-inpiruiil  fomiula  was 
(.Hind;  Ihnniptivi-  slniii;lM  of  oiiMiiir\  ^-las-i  in  Vo'ts— l;t  «:  ll>' X 
'  brill),'  Ihi-  lliickni -s  of  in.'  Kla->  m  liiillii:ii'tr<  -i.  No  i  ioplrtcal 
funuula  IS  ^-iNen  tor  elMinite,  hut  here,  too,  tlie  tension  reijuired 
to  pnni  tiire'  tlie  ebonite  plate  in  tba  middle  at  the  coating  waa  vary 
much  Ur^i  r  than  that  neeeesary  for  diaroptien  at  the  edge  of  Wife 
aoftting.  The  espoiintanta  so  faur  daacrlbad  rehitad  to  a  fietjoaney 
,  of  the  altematimc  railage  of  SO  'v  per  necond.  At  firequenries  betwaea 
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.xthl  y,(Km  -  pf.r  wconil  tlip  tlifl.^tri-  broke  down  kt  much 
liiMir  siiltn^-is.  AVitli  ^■■'/.AT'.l  to  ilii'  iwi'iciuiigo  losMi  in  con- 
litiiwr*,  il  wm  fouml  hy  tin-  /'\[>f  nnn  nli  !■  that  tlif-v  inrrpased  with 
the  %'oltagei  and  fn  qui  nripR  fiiiplovc ln:t  ili  rrrasiHl  u-ith  the 
ihickDMS  o(  the  dielcoinc  (glaas).  A  definitt-  ionnula  ronnoctllig 
thM  vuteidw  ia  not  oliHnd.  bvt  H«rMoMiaU  jKiMim  topoUith 
MOM  ftirthM'  9mm  tn  Uw  rabiMl  in  Um  iimt  tatm. 

Of  pmr'ticnl  \ntrrfff  i»  the  infoniuition  that  a  eouimrrnal  4  kilo- 
Tolt-tuiipi  ri'  rctiiili  MM  r  of  the  tiibalar  t>'p«  \»  niadt*  up  of  tire  g\aM 
talit  A  (it  a  thickn«m  of  0-.1mm.  (0-OIU7in.),  nMemblcd  aide  bv  udi . 
MiihiM  a  cylindrical  receptacle  having  a  diameter  of  lI'Mili.  and  li 
beiKbt  of  lH  i)in.  The  <>ompIr'ff  rnTn1««tm«r  w^ijehu  froiti  tVTIb.  to 
7'Hib.,  and  the  coit  of  inHr.i.fii.  (uri'  (mmi  rini  .m  l  \v^orkiii^  costa), 
Moordisg  to  Herr  M<>M<trki  r,,ti»' .iKimi  iiw  ixTkilo-volt-Mupere, 


TBAMSFOBMSB  WITH  A  L&BQE  SLECTWMITATIC 


Hair  L.  Lichtiwvteiii  diMcribM  in  th*  KMttr»l«rkniiN  h,'  Keil- 
wArf^of  Oetobar  0lh  tht  lotlowinK  experiment  Oil  A  high  tenaion 
tnmnlBniMr  of  fbc  8i«awM»-Sebnrkert  tvpo.  which  was  acoidenially 
discovered  to  nanaeaii  irnite  a  coniuderahU  anionnt  of  ca|m<'it.> .  The 
primary  winding  had  2xlK)  lun\»  of  copper  atrip  of  a  aerlion  of 
43  aq.  mm.  \flrbfi6  aq.  in.},  tb«  r««»(«tioe  «t  «««b  coil  being 


■artk 


Vm.  I. 


rhi- 


nl  iry  winding  consi»t*-d  of  "2  x  BO.fiOO 

liAiiioter  of  O-'ilimin.  <OnMK.'«t!?.V  ili»< 


IMI(^^»^1  t.lnn,  « iulc 
.urn»  of  copper  « ir.'  of 
tMintance  per  ctiU  I.. mt;  :il.,vit  l-J.l.Xi  uhiii-.  Tin-  pniu^irv  (••al^  i  f 
thia  itkv.  tranxforiut  i  vvtrtf  pi-riunnrntly  oolinwl***!  in  icriea.  but 
th*  Mcondary  coilii  could  be  either  cuuiiiMtM  in  MRM  or  fwidbl. 
HiaM  the  primary  is  deai^fuvd  (or  »  preMBM  ol  nbonl  100  VoUa,  it 


fro.  i. 

foU  H-  :hc  m;i\imuni  «ctii!i  i  irv      .  .<nire  is  alK>ut  2O*>,O00 

vohs.  t  i»{n.  1,  'l,  li,  4a  and  4b  repreneiil  ih«  varioun  wayn  in  which 
the  secondary  windiuK'  were  «ucce*»ively  cimntcted  up  for  the 
tcits,  and  the  table  b<-)<>w  ;nveH  the  rcRuha  obtninc^l.  The  capacity 
cnmnt  in  lh(  aeeondary  wax  meiisured  bva  Miilli'Atiniieter  witli  an 
IntanMl  iMfaUuee  of  lU,iK)n  uhma.    £»itice  the  capacity  current— aa 


tn  thf  case  of  «n  ofMn  eabia— roiieii  in  vjiiuc  according  to  the  place 
of  lueaonremtnt.  the  ammeter  waa  inaertMl  nl  thnt  point  of  the 
secondary  windin);  in  whieh  tha  capacity  current  wm  a  innxlnmin. 
In  Fii-s.  1  and  '2  i\u-  xeeondary  windinV  i*  conm-cifd  to  earth  ai> 
nhown,  while  in  the  ca««*  9l  Ftg*.  3,  4a  and  in  the  «i  rfindarN  ter- 
minals ar*  iaolated.  Tba  ammctar  eouU  not  b«  inwrtMl  into  iha 


Mcondarjr  in  tba  eaaaa  of  Figi.  4a  and  4»,  aa  tltt 
ewnnt  Iw  in  Iki  aiUSh  ol  tlw  wiadios. 

Taht,  of  litMulU. 


points  ofnuttiqinm 


If 

a  ■ 

im  — 

4  ft  3    10-4  4.i,atW 

0  DIM 
(P  (KH'.H. 

Ohm  Tig  i  l>rimar]roiirT«otla|ilMfalni 

lb«  prcMure. 
n  r,<4r.   . .  '2  i-riBMiy  aunot  laub. 
0  -.VJ   ..  :t  I>iUMiy«Dmntla0i. 

0  till  l>.V  111       ,,  ,. 

l  Ue  muarkable  reanju  ubii^ined  may  be  explained  br  aaauntiu^; 
that  the  iwrondary  containii  a  diatriWlOil  <npnn^,  Ula  ebarfa  lor  H 

lenf^th  of  wire  e<|ual  to  dx  heing 

dt^eKd*  <lt 

where  <-  is  the  citMcitTptr  nnit  lenfith  (nMnotcd  to  lieaanalaal)  mhI 
K  in  lh«  potential.    E  rariei  not  only  witil  til«  tinw,  bnl  alM  witli 

the  dixtance  from  one  of  thf  Irnuiiuili. 

In  till'  canti  rc'pn  liv  I  i^-.  -J.  thi'  uniikn-il  A  i-.  .  lulln  ■!  and 

haa  tJio  potcatiaf  zero.    The  poleulial  at  H,  therefore,  i»  eijual  to 


th«  aecondaty  Vdlla^,  fthiah  nuiy  be  culled  E.  .  At  I  , 
point  J>,  at  a  dlatnnco  x  from  A*  (Vig.  i),  the  potantial  nt  m  iiinn 
tiino,f,ia  - 

Bi-Si%':i|ain(<«0.  ......(» 

wham  «nftrv .  and  the  eluHgn  at  thia  UMmaBt  ia«  tn  MCOirAaam 

with  equation  (1),  ,li;meE,  ^fSS MB  (mtiix.    Tha  incMUMnt  in  Hi* 

lime  if;  is  t. 

'7^-<ftscEiv'9l*«i«oa(trf)«r«4k 

BydiTiding  thia  increment  by  the  time  i>ll)  in  wUdl it takaa 
«V  grt  tlia  comaponding  charging  current, 


AiaBC'B,\  'a'wcoa  (wlldr. 


The  total  camnt  llowlne  through  I>  i«  obtained  by  swnmln^  np 

nil  eU'inentary  r«rreiit»  (tH|iiiiiiun  Hi  lH-tu<-i-n  l>  and  l!. 

.-.    .I,=cK,  V  2"e"»  I-'*  |^^x=rK,       j  coa  (-fj(f«-x«). 
The  aSscliva  value  of  thi!i  current  at  O  ia 


.l=rEV 


'il 


II) 


It  is  tbua  aean  that  uo  chorKinf;  current  mnuifest*  ilioU  at  IS,  and 
that  tb« inaxlmnui  ia  attnine^l  at  A  (Fig.  2t,  Mngt  in  fnett 

Ji„=<'K^'--i  '5) 

The  phane  ol  tlio  diorgiiiK  current  is,  of  course,  the  wuiie  at  any 
iHiiiit  of  the  awondMy  wiadingi  tiia  current  leading  tlia  v«lta|a 

l>y  mditg. 

Tiwoaaaof  FSg.aisd]MfainnMttiealljrM|iireMntedl»y  Fig.  6,  and 
tha  mMinram  cnmnt  in  tma  eaaa  ia  J2,'^arEi«rf.ti« 

Kg.  7  npnaeirfa  in  fottn  of  •  dJagram  the  eaae  of  Ftg.  1.  and  it 
i>  found  thni  J£;^*rE^^9. 

For  Fi|!B.  4  \  and  4«.  finaUy,  we  l(a\-».l;;j^,  «=fli*iif;«. 

The  total  cupiicity  C,  which  iii  «(|unl  to  t7,  may  be  oirtmnct)  (row 
eijuation  (51.  and  u  l""2J^,  /K? .  w. 

Inaartina  the  figure*  given  ia  tii«  tabW  »lK(ve,  it  i»  tv^m^  tib**- 
0*<SxO-<im)-(- (90,000x814)  land  or-O-OQOBtdmfd. 

■  ^ 
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UIOBTAWID  VATS-UnnBS 

THB  LONGEST  THERMAL  AMD  THE 
ELECTRIC  WAVES  YET  li£A8IIB£D.> 


BY  nor.  B.  F.  MICBOU. 

\Vf  are  accustotucd  to  the  dm-  o(  mo  luelbixiB  of  producing' 
transviTSc  wave  trains  in  the  ether:  Molecular  Atomic  vibra- 
tioiiK  uixirr  tlio  tictioa  of  heat  encrKy  and  iU-:  u-  ill  ution  of  nn 
t'U<cutv  char|{<>  i>n  coiiducutnt  of  sotunble  uiuw  lU  rcti.  I(  i* 
donMnl  wbeih<  i  i)u  >jaa»  irave  fnuttacim  will  ever  U  obiuinca 
Hk  dinet  eampan>  ii  \,y  both  mctlioai,  aor  it  it  »tiy  longer  nec-cn. 
■an*  to  the  clectroDUignetic  theory'  that  they  shontd  be,  for  nc-arly 
■Ulinown  propertic-g  of  li^jht  waves,  except,  perhaps,  the  luagnetir 
rotation  of  the  piano  of  polarii>ation,'  ba^e  been  cxpvriuienlallv 
proved  for  elecinc  wavi-»,  luid  certain  propertirs  first  rccogniii**!  in 
tli  ptrir  v.'ivcK  hnvo  imn  •«in;il<ir1v  cstabli^hvd  for  uuvcJi  excitvl  hy 
ihi-  ri!,-.  rii.  v  iif  li.Mt.  Vet.  if  f  .r  no  Other  rcrtson  than  tliftt  ol  en 
tiuuity,  fuitiiir  t^Ltuit  lo  pusH-Kx  u  part  of  the  ua«\plortid  ri-^iuii 
balwatn  the  lon^'cst  thcnual  and  the  aliortext  elocirir  u  avea  would 
well  tpettl.  Alter  a  britsf  aurve^-  of  the  Uiuitd  of  our  present 
kB0wk4ge>  wvanl  •ipMiuMMa  diiwetad  tomtd  tbe  fcodnctMiiaiid 
aMManawnt  of  ihoil  dMlaa  «»n»  •IM*'^ 

Prrsmt  BoMndariM.-~QtimiufVKHot  the  iRmvnty  vi  a  t^m  «f 
mttelUp  ref!««tion  in  qnMte'in  tlMliift«>rBd  apaatramiAiMW  nathod 
uf  inolaxing  hrnt  wivr*!  4if  grvat  wave  lenf^h  by  meeMslve  rcfl(>ct!uiii> 
from  cry«talliii<  siirfai hax  been  developod,*  and  by  it*  aid  tho 
boundn  of  tlj.-  kiiuwn  heat  »p<!Ctn!»ii  )i  .vc  ht^n  extendijd  »i\fnld. 
After  Hve  i'  tic^  inniii  on  Aylvinv  surfjn  i  ti  wiivi-it  <51^  in  length  have 
been  i!icil;ittj(l  iin  t  nipafiured.'  In  ctiAr»«K>r  these  longer  wave* 
:.lri:)>ly  ri-.MiiKli_  rl.  c-.nc  wnven  inort^  closely  than  tlii  .'.  di)  lii/ht 
«»ve».  All  niMallic  tiiirfaree  reflect  tbeiu  about  e<)ually.  and  ahiioat 
Mtally.*  TIm  neeriwnry  theoretical  lalaligiu  beiween  rcHectine 
power  and  cl««trie  condut'tivity'  and  batWMn  Mbaetivi!  inde\  and 
dieWtric  rontttant''  are  more  elaarly  tuaaifctMd  in  them  than  in 
lif^lu  wnvcs.  They  can  be  polnriaed  by  gntingll,*  and  it  baa  b«eii 
pusBible  to  demonstrate  with  condiictinjf  aiM*  of  mitable  dimen - 
diotiK  the  «aiue  la«  «  of  resonance  for  heat  wavet  wUdl  wtn  known 
prirvi(Pii«ly  0)iJy  for  electric  \vii\  f  s.'* 

It  i<i,  however,  a  <jue»liuti  Ijow  uiuch  further  tlu-  uif  ilioil  •!  i-nln- 
tion  by  innltip!''  rf  flff-tiou  wiucii  hoH  yielded  s.i)  ninth  car.  It  i'  ln  n  i, 
Several  suhstan  ■  -  iin-  known  which,  occortinii;  ig  :Ill-  K'  ■■'■It  i  - 
liehuboltJi  law,  sliould  h«vc  rvgionit  of  al>surplii>ti  mul  mtttiJlic 
Nflaetioa  bajrand  M^j  bat  the  diflieulty  of  workiti)*  beyond  this 
limit  it  of  another  aoit.  Rabena'*  has 'made  couiputation*  from 
\Vieu«'  hiw  goveruitiK  the  >Uatinelion  of  energv-  in  the  apecinnn 
of  a  black  IxHiy  at  a  temperatVIV  <rf  2,00<)  (".  The  renuft*  show 
that  the  intensity  of  nxliation  at  a  wavc-lengtli  of  I'S/i  is  H(»(),0(.K) 
limen  )^Bter  than  at  fHV.  and  if  the  total  encrRV  between  wave 
I.  Tit-hs  .Vfi  and  f/iji  1^  taken  aa  a  tmil,  the  toul  energy  between 
:mA  liHi^  will  1„.  0-7  and  In'tv-'  n  I'l^  and  1 ,000/i  about  0  2. 
\'.  lull  \\  leu*  (ormuta  niav  not  hold  rigorously  lor  v«ry  long  wares, 
>•  t  -.lii'  uutluok  for  a  further  extenuon  of  tht  fcnown  ipa^nimby 
this  method  i*  at  l«act  diawuraginp. 
la  Iha  ulmtlii  mmmm,  bagimnng  with  Hert^  60cm.  waves,  tha 
i-Uu«th  haa  baan  aueeaidvely  reduced  by  Bighi,  Lebedew  "  and 
f*>  iMopa  with  apparatus  diiTering  in  no  aaaantlal  iwfaeta 
ban  tha  lBfi»-ted  grating  spectromeior,  waa  able  to  otitain  and 
make  nieasuroments  with  waves  4miu.  long. 

Uurpretient  knowledge  ofthc  spcctram,  a«  a  whoIe,niavbe«uinined 
up  in  the  Jeriiiii  of  the  -frrriuenev  intervaU  famiUnr  in  imiBie 
a*  follows:  Ik-gintiing  ^l  tlllnl;^^n  ^*•  and  Lyman's'- short  ullrn. 
violet  wave*  of  ttis  order  O'J^i,  we  know  about  two  octave*  in  the 
Mltni.tiotottOne  in  tha  yfaiUB  nnd  dx  in  tlie  infra  red  spertmm, 

'  Abritract  of  a  iMper  read  bdore  SactioD  A  cf  tfao  81.  Loait  latar- 
national  Etectricsl  Congrcw,  ItiOI. 

•  A  Hi(?hi, /Wa./fr;,  mr,.  p.  357;  also  a  Lamp*,  n  Unn-  llerkliu. 
IM.  U.,  p.  l.tH'j.  iHUi;. 

'K.  K,  Nichol*.  fAj,. .••,p.2<»7:  alfto  IfW.  4nk.,  60,  p.  Ml,  ltiU7. 
■  H.  Uubcoa  and  B.  P.  Nichols.  I'luj,.  !l*F^4,t.  314.  Ud  6t  Vih 0^ 


and  \r,]> ,  also  Wltd.  Ann..  IVO,  p.  -IIm,  Irty? 
-  11  Hnbens  and  K.  A^hkinwu.  Il  i^J.  Auh.,  iS 
*  H.  Hubens  and  K.  K.  Nichols,  loc.  eil 


p.  841,  im. 


'  K.  Uagen  and  H. 


•H.  Bubens  and  B.  1.  Mlekoia,  lac.        aiM  B.  BobCM  and  8. 

Aacnkinaas,  lof.  ai. 

U,  K.  J  G.  du  Bois  and  H.  iMmb  IPM.  Am^4»,f.  503.  inn ; 

al-5  H.  hubens  and  E.  K.  Nicboli.  be  eft. 

'  H.  liubena  and  E  F.  N'i,'h.i1«.  l,-:,;t  Electrical  r^ionanoe also aHords 
a  p.j?Ml)le  cxplanalio!)  1  r  <  i  iIkiu  (ici  altar  phenomena  ohwirved  in  (lloit  of 
oondriiwd  uxium  v^our  in  tbe  vialUa  UMlram  bjr  Pcol.  H.  \V.  Wood. 
Fans  IMO*'  ^""^^  ™  Coogrei  blarait  do  njilifm, »,  p.  UT. 

'-  Lelmtcv,  Il'tV.;.         itd.  ,V.,  IH'.C. 
'A.  Ijinipa.     ,  '■ii 

u  ii.**^ "     siituKpUrichu,  m.  n-  <»5  nqd  6S j.  im. 


making  nil]*  in  nU.  Uam  Ibo  opluiown  tagiOD  bagina  wid  the 
shortest  elMtrfc  w»v«a  jtlt  olvtained  Ue  nbonl  aiz  oetoTes  loam  in 

the  aeale. 

PoMt6b  FtUniV  /fjyeWlwcMfi.— The  ronqm-^t  of  the  unexplored 
•pwtrimi  aeeinii  »l  prew?nt  more  hopeful  fr  itu  1'.<' d.  ,"tn"  '  tlian  from 
the  thernial  side,  as  the  ditKcultie«  enf  unicn  I  mi  i.ir  in  I  j.  i  luc- 
Iric  ftpcritTK'nfs  nr.'  tn  nonie  extent  mM'hamfiii  and  di.'j>t-iul  k-^^  h|":n 
r.iitiHiil  iiniitHiiiiii-,  I'.iir  I. ,  accoinpllKli  tills  extensiuu  new  lin  lli  .iU 
luiisl  be  devised,  ihe  *horl-wnve  electric  expcriiucnti'  have  so  for 
been  made  with  a  vibnitor,  tlut  thermal  analngtic  i>f  which  eonrc* 
<ipond»  theoretically  to  the  isolation  of  «  Kingb>  moli-eule  or  alom 
[iiri  I  1  to  vibniti^  in  *  Majjlo  plana.  Limitjitinns  in  the  avallalilu 
(Jil  l':; uy  of  energy  irilb  tha  ominlaiiing  capacity  of  the  Mbrator 
ha\  e  nut  unnatural^  baan  aneouBteied.  and  in  all  caaea  a  form  of 
radijition  haa  beea  dealt  with  whieh  ia  unknown  to  our  optieal 
experiments. 

I  hope  sometime  to  undertake  some  experiments  with  i>  vHm  ii  ii- 
f Mf.fis!;'!^'  i  f  «  very  Kr*"«'  number  of  sninl)  fondtsrti:!.-  -.jtiierea 
s  I'lii  i  r^'i  il  in  I  il  on  the  lM>ttnin  of  an  insiilMiini,-  Suitabia 
elwlfoUt*  wiil  lie  intri«luce<l  at  the  en<l»  of  tlie  tray  and  the  dia- 
rhargo  from  an  induction  coil  driven  either  direetlj  tlltaitgll  the 
layer  of  upbores,  or  the  e(|uilibriutii  of  the  sphema  ffiatUrbod  bl' 
dnalivelyt  while  tho  tiay  la  eotiatantly  agitated.  If  the  apbiNa 
can  thm  be  made  to  vibrate  indtvidnaily,  the  radiation  from  aneh 
n  vlbntor  should  be  powcriful  and  very  complex  becaUh*  of  neces- 
rfly  highly  dampoil.  The  radiation  would  probably  not  be  wholly 
plane  poUtrixed,  for  not  only  would  the  di»ehrir'_'f  follow  a  r.igzag 
path,  but  sphiirea  lying  oflf'the  line  of  anv  nn..  ili^t  isarge  woiuld 
fiavp  their  elwtrica!  cij^iUhriinn  sH-^lnrbed  aloiiti  diaaieters  inclined 
to  till-  liirr.  ti  jti  o(  till  niiun  ilisiliiiri^i'.  .V  radiation  misht,  there- 
fore, bb  e.vpected  not  wholly  dillvreiil  in  character  fruiu  tbe  emi««iau 
of  a  very  thin  layer  of  a'  hwted  aoUd  or  Uqnid.  It  ebouU  he 
a  continuous  spectrum  b«tw««n  broad  limits,  eontaining  aatne 
shorter  wav«atlian  the  niitural  fretjuency  of  a  «ingle  aphere  acting 
indopendenUy.  Tt  i^  also  not  unthinkable  that  acme  interesting 
relations  between  the  distribution  of  energy  in  this  spcctniin.  could 
that  I*  detiTinined,  and  the  energy  of  iliHChiiige  might  be  found. 
With  some  form  of  sing!-'  n-ilii-t  colicriT,  siiuibir  to  the  one  iisdl 
'  \  ll.  rr  I.,ampa.  combine  i  wi-'  i  n  traiianiissioii  gratiiie.  it  is  po.si.ible 
tliiit  till-  spectrum  coulil  be  cvplorcd  and  the  distribution  of  itH 
cm  rii  i(,'lily  determined.  Herr  Laiiipn's  pnt;;n?»a  tiiward  sliorter 
'.viuett  wua  staved  by  the  difltculties  uf  coustniction  and  failmg 
I  iiergy  of  his  single  vibmtor  rather  than  from  any  ladt  In  the 
receiver  ewployed. 

PttA  Ki&Dia  alio  iu«|eato  n  now  ndiemetrio  racd^-ev,  whom 
aeUoD  U  baead  on  the  ekrtroetatic  end  alootrodynatnie  ngtiion 
betmoB  dfual  r«sonat«rs. 


COMTEHPORARK  ELKCTAiC&L  SCIENCE. 

[Compiled  by  EL  E.  FOUBKIER  w'Albk.] 

y  ittij*. — A.  BriiLu  ii  \iewg  the  prc-icnt  state  of  out  know- 
ledge with  regard  to  the  N  rays.  Ho  n  fei^  to  tho  numerous 
oonlniversies  with  rcganl  to  them,  and  says  they  are  only 
•qiudled  by  those  which  attended  Pasteur  *  discovciie!!.  Tho 
autlior  inontioiia  that  it  took  him  six  weeks  of  work  bufoi^ 
ho  saw  tho  firftt  N-ra>  pheQomena.  Tbe  motboda  are  atill 
very  nidimentary  and  beset  With  nUBMIom  Wtata.  Ooo  ol 
the  main  dtfficiiltioB  lies  in  the  very  occurrence  of  N  ray*  in 
unexpected  pllteea.  Tho  auihui  proceeds  to  };ive  au  account 
of  tiM  vtaUm  ways  of  obaerviog  the  nty^,  foIioH-in;;  upon  the 
Unei  of  Bloodlot  nnd  hie  MMoenois.  He  di'«=i  ribes  the  pro- 
cMiUrnu  to  b»  obiWVQd  tt  evnry  lUiiin.  Thai,  tlte  i>oiiiu 
batweeo  whkh  tbe  aenritivo  «loetrie  spork  pMWi  mn^t  bo 
clean,  sharp  and  ciirefully  centred.  Tliu  cdoiuin  wluhiile 
should  be  kept  iu  a  sealed  tube  until  lefiuircd,  and  iboilM  bo 
cov.-n-  l  witli  :i  K.ll  nlioii  film  and  not  wjtii  gelatine,  Ohnerva- 
tiniis  c-iiiti'it  ill!  iii.iik'  inimwdialoly  after  inmlatiou,  A  tnUWln 
is  :ihiml  ihu  lu'st  iti!(,-i  \  .il,  Thu  rlN  '-Is  of  licit  be  detomitoad 
by  obsti  vuig  tLc  surlosji  at  uu  ^nj^lc  of  l.Vieg.,  at  which 
aMllwr  N-ray»  tior  N'-rava  have  iinv  effect. 

[A.  UaocA,  -IfrAiic"-  trKlfriririi,  iU'JicuU,  UcUib^t  10,  VJOi-l 

TtmMhn  of  I'trv  l>.).-e  f?.»..v*._It  wa»  shown  hy  C.  T.  R. 
AVil.-ion  that  the  sptjiitancoiis  ioiiisiiiou  of  unsi  i» appTOxfauJttely 
prufiortiimal  lo  the  jiicts-me.  CNoept  at  liipb  [irBSSMTW.  Atthn 
.same  time  tlie  relative  i. on- itioii  of  ilitlercnl  g;ise»  is  nearly 
proportional  to  the  Ucjisily  of  the  ^iit,  so  that  the  hij;he«t 
fcpoiititncous  gaseous  ioniKitiou  kouM  lie  uliiaineii  by  com- 
pr«»»iujj  the  j^iuatc&t  mt&t  in  a  given  volume.  As  ii  iutiued  of 
lutei^t  to  Iry  whether  Ihia  ]w«iK»rtioiuility  atili  hvlila  ior  a 
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of  very  liigh  djiocifii'  j  ra  'ity  and  complicated  structure,  G.  Jiiffc 
undertook  to  dicusdk-  liw  n|>ontanenii<)  c»mt>UKtiuri  of  nickol 
carbonyl,  Ni(C01,.  The  tpixtratus  used  was  a  gold-leaf  electro- 
iirn|M>,  :>iid  dint'rtNl  only  in  minor  detaiU  fnini  tbttiiMdaiid 
d«  Hiiin  il  Wil-Hon.  Most  of  the  fX|icriments  were  oxocntcd 
in  ^ks^  liiillia  of  varioiia  ■un%  tbinly  silvorod  itilernally,  and 
giniif  ill  hnv's  vcKSCl*  of  cjlinHriciu  aliape.  A  nnartz  nxl, 
wtlaehed  l»jr  acalins  «w,  wm  mUUMiUil  tor  Uut  sulphur 
bMd  iiMd  by  >'\'iliia«i,  on  acooont  of  tbo  rndtUm  of  mdtel 
cadionyl  on  sulphnr,  and  lb*  aun^rtin|{  rod  waa  kapt 
at  ■  lii!;h  |iouti^l  by  a  act  of  rmy  txiMtant  atomge 
cells.  In  exjierinumta  with  air  at  or<linary  prcis^ure,  the 
accitnu'v  aUainablo  in  tho  readin^n  was  umiisually  losv,  and 
the  author  wxs  driven  to  tho  conclusion  that  the  inniivtlion  i» 
iti)hiuiii'L-d  by  unknown  local  caiisei*.  Neither  lights  heat, 
inoiMiire,  nor  weather  conditions  could  be  identified  as  the 
di^turhing  clcmcnU'.  Tho  ghiM*  tjiilhs  had  from  riO  to  100 
cuhic  cm.  ir.trirul  ••apacity,  TKi'  iiunitici  'if  b'ln  pci 
culnii:  centuiii.lie  jtci- second  vartinl  lw^l»^.•n  !l  ,uiil  0>.  l«iili 
thi'sr  1. lines  are  higlicr  than  Wihon's  KV.m  l''it  the  latter  U'tii 
a  Urgfi'  vc**e!  K\|>oriinent.««  at  lower  presnit.  i  make  it  pri  '. 
ahle  thill  til'  p  t.KUion  it  at  least  jiartly  dfic  t  .  .i  r;,ili;iii..n 
from  the  wliu'h  is  not  of  a  uniform  '^|"'  I  !>■■  inm 
tionsin  small  vessels  ;ire  lii^-icr  than  thi  ^  in  l  u^.'  \r  -i  l  -,  itid 
wmiutinu's  uni  innt  to  as  niii>'h  u«  40  |ici  cent.  On  iiitriKjiicinj: 
the  nickel  e:irU>nyl,  the  iiuthor  ol>taiiio<l  niurh  more  conHisttirit 
results.  The  fi|k<iiiianeoiis  ioniiuition  was  .'rl  times  gTeat<T 
that!  that  of  ail'.  .Since  the  dcnitity  in  .'>-!•  tiiue^ii  ii*  great,  there 
w  a  fair  proportionality  between  the  denait»  and  the  ioniaalioti 
[G.  Jtwrt,  mitttplM  MiVMlm,  Oelebw,  1*0* .  j 


■•.!l,.-/.„: 


IS  USIl.ll 

:iIiii<Lm 


—Tor  ni«»uuriDg  the  electrit:  iicid  lu 
to  employ  eitluNr  ndio-actlva  aub- 


li'ifi'i  ir,<tr, 

Italloon  voya^^ce  it 
etances  or  fn'slily 
niatird  zin'  [•..iJcs  Tlio 
former  do  not  |K'rmii  a 
Kun  1 1 1 1 .1  iieoiia  nieaiiui  ement 
of  the  ionisation,  and  the 
latter  fail  ut  nij,'ht.  Onli- 
nary  w.-iter-ifpray  collectrii  s 
arc  too  islow,  lint  1). 
Smimow  lia^  dosij;ne<l  one 
which  i8  rapid  in  it«  .-ution 
and  rpitte  satinfucloiy.  It 
acta  three  or  four  times 
more  (piickly  than  a  candle 
tianip,  and  ju«t  altont  aa 
rapidly  aa  5  milligraaiBMB 
of  radium  bromide.  Ila 
eonatruetion  ia  sbeirn  in 
the  diagram,  where  «  ia  a 
walior-qmy  faoUlo  of  the 
ordinary  oonatmdWMi,  e  a 
robber  tulte  into  which  diy 
air  is  piim)>i  il  irtth  an  ordi- 
nary bicycle  pump,  /  a 
copper  wire  connected  to 
the  electroHcope, a  wiMnicn 
Ituanl,  and  m  a  bius^  cu|i. 
The  t  iililii  r  tu'ir  i^  -ill,  nr 
lUiu.  Ill  leiigtti,  aii'l  hangs  down  from  the  cur  of  the  balloon 
ri>.  Smuwow,  yhtulMliteh*  XeiUehrifi,  Oetobar  1.  UWl.) 


Quoiihhj  ttf  Unlium  m  Ihf  Ear.k — A  caloulatioD  of  excep 
tional  interact  i«  m»U  byC  Liebenow  in  conneetinn  nitii 
HimMedt'a  anggestion  that  the  radio  oetivo  cooatitMnU  of 
the  earth  thourd  be  taken  into  account  in  expbinina  the 
tamperatnre  of  the  earth's  interior.  He  aiiow*  that  alt  the 
beat  j^iren  out  by  the  earth  nmy  be  accounte<l  for  by  radio 
activity.  Detio'.ing  the  average  sjiocilie  conductivity  for  heat 
of  the  earth's  criwt  by  A,  the  teniperuture  jjraflient  per  centi- 
metre fay  T,  and  the  circumference  of  the  eatth  by  »,  llm 
quantity  of  heat  tr  given  out  by  the  cartii  |>er  second  ie 


which  comas  to  about  10"  graiuinc  calories  per  iiocund 
Thin  quantity  of  beat  i«  to  be  (umithed  b^-  radium,  and 
!»ince,  aeeording  to  Paiehen'a  bteal  detenniiiatioiiK,  1  gramme 
of  radium  ^noratos  23f»  "ramron  calories  per  faonr,  IG  gixmrnca 
of  nidiiim  would  generate  I  gi-aiumo-calorio  per  aeeond. 
Hence,  the  earth  can  only  eotitaia  MMno  2x10"  grammes 
of  radium,  since,  otherwise,  its  temponlara  would  b«  con- 
stantly increasing.  If  tliat  qiuntity  were  equally  clistri- 
bnted  thnmhout  tb«  mnas  ol  the  earth,  1  cubie  metro  wonld 
contain  milUgrammo  of  mdinm.  Now  tbo  "fango" 
and  other  earths  examined  by  Klater  and  (icitei  contain  about 
1,000  times  that  amonnt.  If,  therefore.  llimste<Ii  conclude!* 
from  the  ra<lio  activity  of  thermal  xpringH  that  there  arc  (jrcatcr 
mauesof  r.idium  in  the  depths  of  the  earth,  thcni<lium  cannot 
(Hjaaibly  be  uniformly  dictributed  throiij^lioiit  the  earth,  but 
iii;i-.t  li.'  <  iiiiiiiir.j  !•!  tlir  iHMh  -t  the  surface.    IJut  even 

tin.  ti  the  a"''Mmiikiii:u  uf  i.i.liniii  uiiiiiot  be  very  prcat.  Tho 
.I'll  hiir -li.  I  A that  a  layer  of  .loachimslhal  pitclil'li  inl''  <>cm. 
ihirk  "'iiilii  «iip[>ly  the  whole  of  the  heat,  hi  amy  case,  ihc 
toiii|K'r.uiirc  iic<nI  not  be  con«iderei|  to  increaM  up  to  the 
centre  of  the  earth,  but  only  within  the  limita  of  exploration 
hitherto  atiaimil. 

(C.  LiKioNiiir,  Phg^iLtlittk.  y.fitiebri/l,  livUbef  Ij,  1901  | 


IHmnifum'tl  Ftirinnl>i;—Txro  years  ago  lib  QoKiynshi  ni^ed 
the  nec<!4sity  of  an  entire  reviMon  of  the  dimonidona]  formnla' 
of  physical  <pian(itie.s.  K.  U.  .lohnson  now  exprsMOS  a  doMbt 
uM  to  whether  such  a  revision  would  lead  to  any  results  worth 

li-ivjn^'  Thi-  chief  objection  is  t.<)  the  conception  of  force, 
ic]iicMiitcd  by  the  fonnula  I.MT  ■.    Kirchhoff  denies  the 

1  »-ity  for  tho  conception  alti);;pther     If  ilif  ■limcu^iciii-  rf 

iuitc  ate  left  uiiile(crmincd,  and  force  is  jmi  as  a  .ju  ititity  ut 
dimcnsionn  X,  work  will  liccomo  XI.  and  jiower  XLT~'. 
Magnetic  i|iiaiit ity  becomes  X'L  in  the  eloetioniu<;netic  system, 
resistance  LI  '.  iihlui'.-iU'C  1.  and  capacitv  I.  ' T*.  It  is, 
therefore,  seen  that  the  last  three  (pi.tntitieH  are  i|uito  indo- 
peiidout  of  the  dimensions  of  force.  The  author  plinth  out  the 
|io««it>ility,  but  not  the  ile-sirability,  of  deriving  the  dimeii.sioiis 
..f  fint-v  fi..rii  till!  law  of  _!,'luvitatioii,  which  woiilil  };icc 
\  =■  I.  -M-',  and  would  p-t  rid  (d  frai'tional  tMiwcm.  This  woiiM, 
however.be  u  rcvei-sion  to  the  omceptiou  of  action  atadistanco. 
(K.  H.  JoHXMN.  PhaiiiatiKke  Xriffhrijt,  UcMbic  Vk,  IIMI.] 


I%-  Sf.'Ir. — .\.  L  ll«'niouilli  niaki-s  a  further  conlri- 

button  to  tho  optical  iiivcsti;.'ition  of  the  ]>as«ive  state  of 
metals.  Micheli  found  that  when  iron  bccanio  pa.ssivc  its 
princijul  aiij;le  of  ineidence  diniiniBlied  from  74  to  (i'Jdej; , 
ami  lUi  priiici|Ml  a/iiiiiilli  increased  from  tt»  L'ltdeg. 
From  this  he  coneludctl  that  the  miKliried  l.iycr  was  solid  and 
hail  a  conrideraUe  thiehnew.  The  iteg-ative  nxultM  of  Miiller 
awl  Konigsbeittor  an  ihio  t»  thoir  faulty  method.  In  ehro- 
Bhxm,  llieb6li  tallad  to  obtain  my  viiibM  nodiCcatien  of  tbo 
optical  oonatanU  on  tcq«iriM  th«  pamive  state,  but  Bomwiilli 
now  shows  that  such  a  modilcatiaa  may  bo  oUained  on  pro* 
dncing  the  [kisaivb  statik  not  with  aitiie  acid,  but  by  *  bmiing 
aointioii  of  -piinone  in  benzol  Tho  active  and  paasiv*  states 
ha<l  to  be  proluced  altcniatoly  several  times  before  a  meosur* 
able  effect  was  pro<liice<l.  The  atithor  produced  such  an 
alternatiot\  ci-lit  times  in  «  i  i  c  ■^ivui,  li  lilin/  the  mirror  in 
salt  solutum  lu  make  it  active,  uin!  n-ing  either  the 
I  (linoiic  or  sim^)ly  the  prolonged  :ii  n  ui  of  .lir  to  make  it 
|>»SMV0.  The  i*,  .M.F.  varied  by  aljoLil  uiie  lifh  volt,  and  the 
princi|>al  ;Lii_'le  i  t  nn  .'Icin  r  by  about  ."ide^..  .i-  iii  itmi,  'I  he 
author  found  an  cxftlanation  for  the  con.staiicy  td  th«  »>plical 
rinistari's  when  the  |iassive  state  is  produced  l>v  nitric  ar  id  by 
showing  that  tlic  chromium  so  treated  absorbsoxidci"  of  tiitio<.'en, 
which  iimltnilise  the  passive  effect.  Tim  author  believes  that 
tho  passivity  is  due  to  a  surface  layer  of  sonip  coini>oun<l  of 
chromium,  as  w.as  originally  su|>poi>cd  bv  Faraday.  He  further 
believes  that  this  conipoiiml  is  nothiii,;  but  "cliromii'  chroiii.Ui' 
(fr,0, ),fH)„  that  sin^ilar  IkxIv  which  at  r.rdinarv  litmpeta 
tiires  is  only  soluble  in  bydrulluoric  acid,  and  }  el  absorbs  u.tyi^c'ii 
with  •.■tv.ii  e.ise  from  Uie  atmosphere,  and  tf^y^  it  up  again 
with  equal  roadincita. 

t A.  In.  0iiliMoi-|i,u,  PliiftiUtitthf  ZfUtthrif*,  OcliilMr  IK,  lt!04|. 
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■UOmiOAI.  BOOKS  AND  PUBUOATIONS. 

AUBttlU,  Nimifmfert,  *nd  itktr  PuHU*ti»Hi  cmn  bt  trdtrti  Mrti  tf 
"TvitVxtCWaki^ Frimtinji and PuilUking  C».\Ltd\  Tktwtll  knmK 
"  ElKTWCU*"  Suits  #/  Standard  EUttrid  Wtrks  tlfriitnlcmtiiU  ej 


>l.M.p«(lMi«rtrm.katan  lUIDMtabw  !■  lar 


■oltta  Dnsmar  AaoBiBMOOI  port       cn  appUcmtlaa 

  t  TBI  KLZOrUCAI.  UBOmAKAV  ft  tUIUHl  KOOK.  Bt 

_BfcXiLIfc»iii;        I  1^  ■■!  : .       111*.  Vol.  11.,  lu.  ii»t,  pot  it».  M. 
mAUBSAn  CTD^ULKBT  nLUttFOBJLKK  n  moBT  An 
Bt  Dr.  J.  k.  FuaiM.     ToL  I  — TBK  IHDOCTIOB 
Cl'RRKin&   ViwEcmoi-    lla.  M  .  toat  frM.   Vol.  O.' 

TioM  or  tttDCcniD  cuKKKNTH.   laiL M..  port (n*. 

TBI  ILBOTBXO  AKO.   Bt  Mn.  Arunja    Iti.  Id. 

KLioTBicAL  nmra  roK  nuoKAra  nMmi  ^Ktmm^mm 
BTtn>EMT8 onn ToivBKABXBB (Ulu nniK  XMMJMMm.  1 

H  K.CJ^ranaadJ.C.  B.DUST.  fKM.Mk«V2^Jki.i|lmA|ftU. 
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LABGE  CITIES. 

Although  this  matter  hat  been  liiticus^cd  hikI  rc-diteiuaed 
timos  without  numl)«r,  yet  a  considerable  amount  of  intemt 
attaehiea  to  a  FApor  on  the  aobject  md  bj  Dr.  Gotthold 
S'l-BRN  bafbra  the  St  Louis  IntenwtlooAl  ElMtrlcnl  CoDjn«w, 
an  ali^tract  ff  which  apjie.irs  in  aiiuthcr  culiuun  of  this  issiic. 
'I'hv  .nitlior  i-t  obviously  po36e88ed  of  a  strong  biaa  towutia 
alternating  current,  and  aome  of  hia  Ai-gmnMita  wre  open  to 
critkiam.  In  this  ooaatiyi  than  ia,  st  the  peasant  BUMDsatt  A 
moTcaient  In  favour  of  the  sttbattttttion  of  Altemstii^  for  oon> 
ttBOflna-ctUTent  generation  in  vety  Urge  iiuJertAkings,  but  this 
fact  ooly  applies  to  cases  in  which  the  urea  of  distributiou  it 
great.  On  the  otber  hand,  where  a  densely  populated  area  ia 
siipplitsl  fniB  A  sution  neor  its  oentn^  (ben  is  •  tandenqr 
tu  leplaoB  alternating  by  eontbooos  current.  The  City  of 
London  Electric  Lighting  Cn.  is  un  excellent  i  \  uf  this 

aeoond  case,  for  all  extensions  of  plant  are  cuntinuuus  curicnt, 
and  it  ia  by  no  means  unlikely  tliAt  all  the  alteniators  will 
eventually  be  reflacad  by  continuous-current  machinesL  The 
Cluu  in<;  Croes  and  City  undertaking,  on  the  other  hand,  has 
liB'l  to  cruet  its  generating  Htutiim  .i'  IJitw,  ats  mo  lmxhI  site  was 
available  near  the  City,  and,  thureforv,  altemating-curreDt 
generation  haa  been  adopted,  liaatiqga,  again,  may  be  taken 
08  another  example  of  the  variation  in  practice.  A  continuoOA' 
current  station  waa  first  erected.  After  a  few  years  an  alters 
nating-cumsnt  system  vraa  put  in  as  being  uiuic  nullum,  but 
now  tliere  ia  no  doubt  that  aecording  to  the  latest  practice  a 
dheet  oonliBWN»omTan(  thraa-wire  supply  would  ba  br  mora 
economical. 

Dr.  STKK>f  divides  his  consideration  of  the  subject  into  two 
<li.^tinct  parts.  Fii^t,  he  'liw.'us.ws  the  relative  niirils  of  the 
two  aystena  as  iar  as  production  and  transmission  are  con* 
cemad ;  and,  aeoond,  ha  oonsiden  the  relative  valaea  oi  the 
two  kinds  of  current  to  the  consumers.  As  might  1m  expected, 
he  enlarges  upon  ttie  coiuiuutsitor  <iitiiculty,  and  expresses 
the  opinion  that  "  tliis  iliHiculty  will  always  stand  in  the  way 
of  tha  AppUeation  of  large  eontinuoua-eurteot  dyaaiDoa  to 
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•toaoi  tui'biiuw."  It  ii  true,  of  course,  thut  the  que«tiuii  of 
■fvldiig  doM  piCiMit  MriottI  difficultien  in  the  mc  of  con- 
tiauoi»enrreiie  djuamot  drivw  «t  higb  ^nwi*  by  steum 
tnrlnnes,  and  although  it  is  annonaoed  tbat  thu  dilRculty  u 

boitig  cLiuiu  bv  till.'  use  rjf  toiiijn?!. lilting  win'linL.'H,  there 
are  itill  some  example^  tiparktng  uirUu-iiciven  machines  to  bo 
•ecu.  Thaw  wbo  cUim  to  have  overcome  this  propenrity  of 
coulinuoua-currcnt  turbo-dynamoa  arelotlitO]HibUthanau»x>unt 
of  the  mean*  Uicy  have  employed  t»  thf«  c»d.  Regarding 
Dr.  .SltnN  ^  a-lnii^sion  that  tiio  siiniatc  I'Xc'itri  in  tin'  oise 
of  au  alternator  is  a  complication,  and  Uial  the  paralleling 
4tf  altettnton  U  tnuw.  difficult  tbaii  the  iKinilleling  of  con- 
(imioai-enmnt  nukehinei,  little  need  be  aud.  A«  «  nMlM  of 
fad,  the  complication  involved  by  tbe  excitaticm  of  elteniatora 

is  negligible,  and  it  U  udk  [h  utiiiilly  u,n  c.i.-y  tit  jiariiltcl  Littt  r 

tutors  u  it  is  to  parallel  continuous  current  dynamos,  aince  the 
introdnotiao  of  various  kinds  of  syncbroniien  nfldan  tbe 
Ofpenitioiia  purely  mechanical  one  requiring  a  very  Amall  amount 
of  ddll.  His  atUick  on  the  storage  battery  i»,  however,  <|uitc 
unwarrautcil,  and  cajiiu't.  Ih'  ,ill<ovc<l  t<i  u  itiunit  i  i.iniiiL'nt. 
It  ia  lafe  to  laj  that  the  much  maligned  storage  b«t(ery  is  tlm 
gmMt  bimA  tbe  Italian  engineer  ever  Ind,  and  yet  it 
{nvnrinbljr  receives  the  worst  treatment  of  any  plant  in  the 
station.  It  has  no  equivalent  in  a  purely  alternating  current 
instalktion,  and  sime  c'liitumii y  "1  -njijily  is  an  fssfiitiul  in 
■nooeaaful  working,  it  constiiuUMa  teature  wh  ise  x.iluo  carumt 
be  comparetl  with  tliat  of  the  rest  of  the  iiUni  in  JC'i  pti 
kilevnttk  The  author's  chief  compiaiata  are  that  the  battery 
IB  Tery  fccfficient  and  is  not  at  all  diinible ;  but  !l8  elReiency 
is  not  inijiitrtaiit  ii  it  U  'inly  Vi  L'i|Ulllise  the  load  am!  a  't  .w  an 
emergency  unit,  while  its  durability  depends  entirely  u|jou  the 
tftBtanent  wbidi  it  reeeiTea  at  the  luiiidi  of  thnae  rapon- 
sible  for  it«  maintenance.  Tlie  assertion  that  a  good  aUmige 
liattery  it  not  available  do««  not  enhance  the  vahie  of 
the  rajii'i,  liii.i  it  i.n  to  be  rrgrette*!  that  l)r.  Stf.kn  has  not 
found  time  to  visit  several  English  generating  ■talioni  in 
wbiob  etorag^  latteries  have  been  installed  for  many  years 
end  eie  itill  rendering  i-xcellent  service.  It  le  sought  to 
compare  the  uansformer  lo^«4-s  in  an  altemaUng  cnmMit 
system  with  the  battery  losses  in  a  continuous  current  sy^tetn, 
bat  tbe  comparison  ia  eridently  hated  on  tbe  enonuous 
botleriea  uaed  ae  a  atend-by  in  tome  of  the  older  Gontlnental 
stations,  and  is  hardly  a  fair  one.  Moreover,  Dr.  Steiin'.s 
Uf^re  for  the  <-oet  of  battery  maintctianco  is  excessive  ;  manu- 
facturers it>  tliis  Cduuti  y  ;iro  willing  to  undertake  iiuiiiitonauco 
oontracta  at  (roiu  5  to  7  per  oent.  per  annum  The  author 
fnrtber  reeoaunenda  tlie  adoption  of  antomalic  dovicea  in  anb- 
staiiotis  for  switching  traimformurs  i~>'i  and  <iff  as  the  load 
increases  or  decreases,  dovice»  which  hascoii  luitny  occa-sions 
been  tric<l  and  found  wanting.  They  are,  moreover,  hardly 
neceaaaty  with  modem  tnuiafonaera,  whose  efficiency  at  oue- 
tcntb  ked  ia  almoat  aa  high  aa  at  fiill  load. 

Regarding  transmission,  i;  i  .ninnt  Vo  denied  that  altenntiiifr 
current  is  superior  for  obMuu>.  icaaona^  but  it  does  ^eem  iLut 
the  author  attaches  too  much  imprrtancc  to  the  possibility 
of  etectrolyaia  effisela  in  oonneetion  with  continuoua-current 
eaUea.  He  qnotea  tbe  case  of  Vienna,  where  it  baa  been 
necessary  to  replace  only  l,liiOft.  of  cable  carrying  alternating 
current  at  2,000  volt-i,  the  network  having  a  total  length  of 
21' I  niiltji".  of  which  46  miles  were  laid  in  K^SU.  Moreover, 
the  insulation  resiataooe  per  itilometre  liaa,  it  ia  aaid,  the  eame 
▼elne  today  aa  ik  bad  when  the  cable  waa  Uratlaid.  Now, 
this  is  a  record  of  which  any  cable  manufacturer  might  Ix; 
proud,  but  it  Kiys  more  iur  the  excellence  of  the  cables  than 
it  does  to  prove  that  cablcii  dotvriorute  less  rapidly  with 
aitamating  ennreata  than  with  coatinuona  eotrenta. 


Tbe  author  then  proceeds  to  dilate  on  tbe  su{>eriority  of 
stationary  tnaafonnera  aa  corapaied  with  rotary  eonvertm 
or  notargenanten^  but  aa  tbeao  aaaehinea  patiom  totally 
diflbrent  operationa  tbe  coupariiHm  ia  inadmMble.  He  quotes 

'j':'  per  I'cnt-  as  t-lllcicncy  of  stationary  transfiprnien*  and 
a.'i  j«,r  •  l  ilt,  aa  that  of  rotary  converter*,  and  thou  goes  on  to 
show  that  beeause  of  the  superior  oHiciefteyei  the  fotoier  itil 
IMssible  to  Iwve  more  aubetatioma  and  a  coaieqnent  better  and 
chca]Nir  lecondary  network  Bnt  if  an  efficiency  of  99  per 
cent  is  assumed,  then  tht.  si/.e  nf  tht-  tr  uisfcrTitrr  is  fixed  at  a 
fairly  laige  minimum,  and,  consequently,  the  number  of  aub- 
atatiooadispcndaatmply  on  tbe  connections  to  the  maim.  Laler 
on,  too^  be  advocntca  a  booaa-to-boiNe  traaafemnr  qretam, 
when,  of  eoum,  tbe  trnnsformen  wonid  not  have  an  eAciaDey 

i  f  fi'.i  (KT  i<  lit.  In  tlii>  line  of  ai^'iuncnt  lie  i:;nort»  the  motor 
load  altogttlii  r  ;  in  fact,  ho  apparently  dinil>t-»  tho  a<lvisabtlity 
ol  njiower  "iip^ily  altogether,  assuming  that  tarill'i*  for  motive 
power  are  lower  than  tboae  for  lighting  simply  became  it  ia 
deaired  to  eompete  with  other  form*  of  |x>wer,  and  notbeeanae 
1. 1  thi'  lii:.:h  load  f.ictur  of  a  motor  laid.  He  icasons  as  if 
tivtir)  (.jitiig  were  to  be  determined  by  the  lighting  load  of  the 
station,  and  thia  ia  abnost  sufficient  in  HaeU  to  alhow  tbai 
Dr.  Stsrn's  aigumenta  are  faUadout. 
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Wiuoin>     London  :  ttpbman  l,imlt<-.t.>    ITOt.    lis.  iitt. 

AllllOUgh  the  apihlieation  (if  heat  and  (if  hi;lit  to  nit'dical 
uses  can  be  traced  f>.n  k  t<i  c.irly  .i^'es,  ilie  rial  connneiuenient 
of  tho  scientilie  study  uf  Lhu,  Ku)ij>'ct  I'i  n  ro;ai«r  of  t)i<-  liv.st  10 
years.  In  189.1  Kinsen  wrote  on  the  influence  of  red  liicht  in 
siuull'Uox,  and  commenced  the  investij,-ation.<i  whit  h  were  finally 
crystallii>t<d  out  in  his  famous  Paper  oi,  the  u*.e  of  the  eoncen- 
tmtfd  chemical  rays  of  light  in  medicine.  Kell<ii;i,',  i»f  Hattio 
Crei  k,  in  1  -^'Ji,  descrilied  his  raethwl  of  apply iri^-  the  li^jht  and 
boat  uj  incandescent  electric  lantiw  for  tJierapeutic  purposes. 
Testa  and  D'Ardonvat  were  publishing  the  results  of  their  inves- 
tigations into  high  frequency  electrical  discharges  at  about  tbe 
same  diite,  and  other  oljscrvcns  hero  and  there  were  conducting 
isolated  researches  of  value.  Five  years  later,  in  1899,  wo 
may  consider  that  radio-therapy  formally  took  its  place  among 
the  medical  sciences.  That  was  the  date  of  publication  of 
Finsen'g  Paper.  The  first  accounts  of  the  use  of  X-rays  in 
thera|ieutics  were  ooming  to  hand  from  Seliiff  and  lYeund  in 
Vienna  and  from  Stenbeck  and  Sji^rcu  in  Stodtbolin,  and  the 
ftrst  investigation  of  (he  phyaiolaBioal  efeta  flfBeoi|Mnltnye 
were  being  done  by  GieaaL  Am  an  ewtmrd  and  THiUe  ricn 
of  the  tinier  we  najr  inaidaBtalbr  raier  to  the  pnbBeMioii  u 
that  year  of  tbe  itnt  mlnnw  of  a  work  by  Dr.  Solia  Oohen 
under  tho  title  of  "  A  Syatett  of  Pbyaiologic  Therapeutics :  A 
Practical  Exposition  of  the  Methods,  other  than  Drug-giving, 
I'soful  in  tliB  Treatment  of  the  Sick."  The  seojn-  of  tliiij  work 
embraces  electro-therapy,  hydro-therapy,  tht;ruit»-therapy  and 
photo  thenipy,  and  it  also  deals  with  treatment  by  climate,  diett 
■ahalationa  and  other  cognate  therapeutic  subjects. 

Dr,  iM  emid  *  book  is  dis  idcd  into  five  parts.  The  first  part 
treats  ol  tlie  elements  of  electricity  in  a  somewhat  ditt'use 
manner.  Tlio  ui/ier  p,ii  t-(  are  di  vnt-jd  to  liij^h  lu'  iuency 
currents.  X-rays,  liecquerel  rays  and  radium,  auil  light  and 
heat  ray.s  respcetivoly.  All  are  treated  from  the  nicilical 
jKiinl  of  view.  Tho  l>gok  is  nicely  got  up,  and  its  compilation 
must  have  cnt.<ii]e<l  much  labour,  as  copious  reference!^  aro 
given  to  nearly  all  previous  writers  upon  tho  various  bmnebcK 
of  the  subject  dealt  with.  These  referouccs  will  rentier  Dr. 
Fraund'a  boolt  very  valuable  to  future  wiitera  on  radio-therapy. 


Digitized  by  Google 


68 


THE  BLEOTKICIAN,  OCXOBSR  38,  1904. 


The  question  of  the  vaUic  of  high-fref|uency  tliwhai^cs  for 
moiiical  purposes  has  been  very  much  iliscusgcil.  The  striking 
physical  phenomena  exhibited  by  a  large  high-frf<;ii('[i<  v 
«pcMnUii  in  action  are  calciiiaied  to  ap^tcal  to  tlio  vulgiir, 
■ad  it*  M|lAilities  as  u  means  of  impo<>iiig  ii|ion  rrc<tulo)ii 
IWTsons  have  niaile  the  high-frcquoncy  a|nuaiiu  ft  welcome 
instrument  in  <|Uiick  institutes  and  such  tike  quaitert.  The 
VWtbodiof  applyirt;;  high-frciiuency  dts<.-h:irg08  can  l>«  nrrnrtsoil 
in  two  iNkin  Uu iitii>n».  In  the  one  the  apparatus  i.'?  ni.i'i<'  ii<^o 
of  to  Moerato  bnuh  iltacharg«s  and  these  arc  hrougtit  to  bear 
upon  tm  fnr&ee  of  the  potient  by  means  of  suitable  electrode*. 
l%Me  nuqr  tako  tlio  lonn  of  bun  nwbiUie  poinu,  or  there  may 
fie  m  tmanmaiifc  of  ■  tHelectric  soch  ae  an  oxhtnnted  glasK 
tube  or  a  luM  filled  irith  salt  solution  vlth  ui  intana)  metal 
eoating.  In  the  latter  arrangemcnta  the  alternate  charging 
and  diedtamng  of  the  inside  of  tbe  l^ass  U  accomptniod  by 
an  equal  am  opposite  charging  and  diwharging  nt  its  outer 
coaling,  and  this  shows  ite<;lf  as  a  violet  How  or  brush  dis- 
charge passing  between  the  out«r  surface  of  the  gbiss  an<l  the 
patient's  skin.  If  tho  p  iU-iiii.il  at  the  exltcmi».ii->  1  ti  - 
solenoid  connecting  the  oister  i  aitings  of  the  I/ej'Icii  jitra  ai« 
insufHeicnt  for  tho  ease,  >  ii  Si  i  a  rei^onator  or  a  stop  up 
arrariL'PTTipnf  of  jintii:\ry  atnl  M-i-r  ndary  coils  ran  l>p  uwl  to 
It.  V  |mM;i!i;l  li  ii-h  1 1 ; ^iharges  can  be  oltliiiiied  in 
tlii^i  w.iy,  ami  tlic!c  is  t\i,  t.u.m  h,i  .loubt  as  to  the  good  effcrtH 
pt'i.I',R-i''l  liy  rlii',0  hi  iii.idv  I'ninsof  disease 

•tkciing  tlie  >iuriju.-e  vi  the  IxnIv.  Chronic  oczenui,  indolent 
ulcers  and  tubercular  afTections  of  the  skin  (lupus)  can  be 
much  benefited  by  their  eroployraent.  It  is  nceiilest  to  add 
that  the  trcatmcat  td  digunlei^  such  as  those  mentioned  ahould 
be  in  the  hands  of  a  pro|)erly  qualitied  medical  man. 

In  the  other  ilivision  of  high-frequency  thorapenties  the 
onrrents  of  the  aolenoid  are  earned  to  tiavone  the  t»atient 
directly.  Sereial  amngennDta  aio  in  uie.  In  the  simplest, 
theamtlXidealeMUB^tethO  |ialiaRtftrc  connecteil  to  tliu  ends  of 
the  lolanoid  vhteh  jofnatho  outer  coatings  of  the  Leyden  jars, 
and  are  applied  to  the  body  so  us  to  include  a  particular  iioib 
or  region.  The  jiatient  is  therefore  in  shunt  to  the  aolenoid  : 
or,  again,  the  |>atient  is  connecic<i  to  one  end  of  the  8o1< n'li'I 
while  the  other  is  led  to  a  largo  sheet  of  metal  placed  b«  in  ;,tli 
lits  chair  or  couch,  and  by  rei».-">ti  of  the  augiiientation  ni  lii? 
capacity  produced  in  this  way  current-s  of  large  magnitmic  cm; 
Ite  set  ill  motion,  surging  to  anil  fr*}  between  the  patient  and 
solenoid.  Readings  on  a  hot-wire  instrument  up  to  |  ampere 
are  not  uiicomm"]il>  i.Ijt-imeii,  This  luriliod  is  spoken  of  as 
trcittment  by  auti.  i  ijniiLiiiai,i.nj  or  by  the  condenser  couch. 
Finally,  i)ic  ^  ik!iii>iii  munecting  the  Luyden  jars  may  Iks  made 
i»  lsr_'>  t'  lat  the  {latient  can  be  enclowd  in  it,  and  hia  body  is 
tiici,  '.lu  seal  of  eddy  ramnti,  n  method  known  aa  *'attto- 
coiiiliu;tion." 

These  modes  of  application  difTcr  from  those  in  which  the 
brush  dtsdbarge  in  employed.  It  has  been  claimed  that  the 
ni^  cnmmta  which  «ro  aet  in  motion  by  them  an  able  t^i 
exerctae  a  powerful  kflueuoe  npon  the  nntritloa  of  tho  bodv 
aod  to  arrest  variom  moirbid  prooeaaea.  It  is  not  yet  catab 
lished  bwond  doubt  that  anch  .ipplieations  have  any  great 
valOBb  and  Dr.  Frennd  is  elearly  of  this  opinion,  as  ho  only 
d^votoa  10  pages  to  Uiis  part  of  his  subject. 
_  Treatment  by  X-mys  has  been  much  in  evidence  in  recent 
times  in  connection  with  cancer  and  other  forms  of  malignant 
diaease.  Although  its  success  in  these  complaints  is  by  no 
means  ;ichieveil,  yet  X-rays  have  decidedly  gained  a  place  in 
meiliciil  treatment  for  less  serious  difonlcrs.  In  ihr  healing 
i  f  111.  crs  and  many  chronic  aflectimi''  <<i  ;h.j  -km  ;i  i  iur&e  of 
\  luy  applications  jtroduces  a  luarkeil  change  for  tho  luiiUsr  in 
the  atTcctwi  area,  and  a  parmanont  care  can  ofton  be  aoeured 

in  this  wnv. 

Ill  the  disease  known  as  rodent  ulcer,  which  has  some  of  the 
attributes  of  a  cancerous  disean),  X  ra)  s  have  proveil  a  genuine 
success.  In  lupus  .\  rays  appear  likely  to  supcnmilu  the  ticat- 
Djcnt  by  concentrated  arc  light  t<i  a  considerable  extent.  Ity 
the  US41  i>f  X  rayn  a  much  larger  »it;a  can  Im  irradiated  at  one 
time,  and  so  the  length  of  time  wtiieh  is  required  to  complete 
a  cure  is  ndoced.  in  certain  eases  of  lupua  tbe  largo  Fiiib«n 
an  lamp  may  continue  to  hold  ita  own  as  a  uaans  of  finiahing 
off  any  peniateot  fod  of  growth  wbieli  OMy  have  reeiaMd  tha 


oflV  t  uf  iliL>  X  i  .iv.-  It  is  aho  <|uite  likely  that  for  thtsapacfad 
[iiirji'isc  nuiium  may  find  a  u>^eful  tiold  of  application. 

'J  lie  introductiiin  of  the  niilliampere-mctcr  into  X-ray 
practice  is  cei't.tin  to  improve  its  f|ii;<lit', .  Hy  th.'  n*<>i  of  the 
valve-tube  suggested  by  Villard,  ofu  .  nMi]i  ni.  iit  the  alter- 
Mating  ciiricnt  nf  tbe  induction  coil  or  higli-|Mitential  tmns- 
foniicr  can  be  arrested,  while  tho  sonii  plia*c»  which  are 
u.seful  for  exciting  the  X  iay  lulie  arc  allowed  to  yxis  and 
can  be  measured  with  a  direct-current  instnimoiit  if  its  insulii- 
tion  )i6  good.  By  this  device  it  has  been  shown  that  the 
pro<lu>'ti<jn  of  \-rays  in  a  tube  is  proportional  to  the  current 
.'Suitable  "galvanomotarB "  are  now  nuanfiiietured  and  are 
destined  tn  como  into  nnenl  uio.  The  conont  through  a 
high  or  "bard  "  tube  u  lost  than  1  milliampora.  A  low  or 
"  soft "  tube  carries  twice  or  tbrioe  that  current. 

The  applicatrons  of  radium  in  medicine  have  not  yet  maile 
any  great  advance.  For  siiprficinl  ulcei  alions,  such  as  those 
of  lupus  anil  nxletit  ulcer,  the  employment  of  radium  has 
certain  advantage*  as  a  substitute  for  X-niys  when  the  le-sions 
n  o  "f  .•-111  dl  extent.  Its  action  appears  i  .mp  .r  lUlc  to  that  of 
X  i;i3  '  lit  it  is  too  soon  ;ui  yet  to  assume  th:«i  the  actions  are 
idcutii.il  iJcM-iir  ol.s-  r\,iii  'ii-  s.  <  m  to  suggest  that  ililTercneea 
may  in  tune  Itc  JkuihI  (licir  physi"iogi<'Al  action.". 

In  the  radio  therapeutics  of  light  and  licut  not  much  pro- 
gress of  jtrime  value  has  been  ntwte  except  thatof  Finsen,  who 
h:u  ojiiiplctely  dciuonstratcd  the  alToel  d  coiMentvated  arc 
light  ujton  lup^is. 

.Something  may  yet  orao  frarn  the  pro]Kise.l  methi><Is  of  sen- 
sitising the  tissues  of  the  body  by  a  piclimiiiiiry  administration 
of  (juiuiiio  or  tliiorescenl  rhemtcals  internally  liefore  exposnn 
to  lisbt  rays.  Ir;  fb«<  case  of  uni  cellular  organi.^nis,thopneenoe 
of  alluon^i  nt  iiKiional  hu<-h  astoeui  in  minute  amooiit  seems 
to  augment  the  effect  of  tight  rays  very  largely. 

The  heat  nuliations  from  ineawdeseeol  kmpa  hava  been 
much  vaunt«<l  in  rdceiit  times  as  a  innaceit  llieir  application 
will  probalil^-  settle  down  gradually  into  the  position  ol  an 
agreeable  adjunct  in  tho  treatment  A  minor  ailments,  much  in 
the  way  in  which  the  Turkish  bath  it  now  uaod.  Than  is 
very  little  evidence  to  supiwrt  the  view  that  such  heat  ndia- 
tious  |X)sscss  thcra|M?utic  pi'o|ierties  of  great  iinportaaoe. 

H.  Lkwib  Jomw. 


A  BCIBNTIFIC  IMYEBTIOATION  INTO  THC 

P088IBILIT1EB  OF  OAS  laRBIHEB.* 

BT  a.  M.  mttaoy. 

This  Paper  is  written  with  tha  abject  of  c  vprc^isiii};  an<]  eoinparing 
as  coneiaely  as  pMsiUa  tlic  ailvantages  and  poxsiliibtics  of  i^a^ 
turbines  worked  on  diAiout  eydea,  and  the  difficnUicH  u>  he  ovbc 
ronie  to  make  these  turUnes  a  enecess.  Oamot  !!  fiiriuula  fnr  tbe 
cH'iii.  nrv  <>(  III)  iileij  heal  ntj^m-,  V.-[l\  -T.i  T,.  is  ttcll  known, 
)mii  it-  II  l1  iiivHiiini;  ix  nometiiitt  s  tor^iolti  u  :  ami  it  iiiny  not  In-  out 
i  f  j  hi.  I  In  re  to  put  in  n  remirnler  Mint,  in  Cartiot  s  cM'b-.  nil  the 
I  li'  It  I-  put  in  at  tcuiperaturo  T,  ami  ntl  tlic  beat  wiiUilrawn  at 
tt'iiip«iali»rc  Tj.  W«' must  thf»rpfi<r<' strive  not  mi  iiiucti  to  gt't  Iho 
inuxiiuuiu  and  tiiinii  i m  I.  nip-  i  r  n-os  rispi-clivcly  as  bigli  and  nx 
low  tut  pos»il)I<r,  btit  tci  tbo  iiionu  tcnipciatiirt  at  which  heat  is 
Kivcn  (0  the  khs  and  the  looati  ti-nipcrature  A(  which  hsot  is  with- 
drawn  frulu  il  respeclivciv  a*  biiili  and  as  low  as  possible.  Of  thesa 
two  temperatnre*  the  lower  om-  in  umially  by  fur  tbi'  more  inipor- 
t«nt.  An  ideal  goa  enj^e  working  on  Caniot  s  c>rle  betwpf-ii  \U>t 
lunita  of  temperature  2.000  C.  (8,«W2"1  .>  nKsoliil.>  and  1)00  l". 
(SfV'F.)  absolnle  will  lose  m  much  by  an  iiu'n  ivHi-  of  100  T.  to  llic 
lower  imnpcrHlurc  hm  H  will  liy  n  .U-ficiv<c  of  •'•(SI  C.  from  the  bigber 
tenipcriitiire. 

Coiiiini;  now  to  iii.v;uw  inorc  pnriieubirly  ^lis  turbinc<,  llicro  arc 
four  pyib-!t  oil  ubU-h  it  wciiib  to  the  author  that  ihtsi?  oouKl  U? 
worked  with  tlic  pt)H-,il>ilitv  of  jjoixl  i.  -,  ilis.  Two  uf  llu  «i  are  wluU 
Mr.  Iiiigitld  t  lork  di  signatcs  typo  "2  mid  type  S.t  The  anther  will 
call  thciii  cyclu  1.  mid  cycle  H.  rcf.p^H■tI^  cly. 

.\  prcBsurc-volumo  diafcraut  of  an  cnyitic  w.jrkiiii;  on  cyclp  I.  is 
sliown  III  Fi^;.  1,  and  an  ontrupy-(aiii[M'i'iitiir<'  di<i(,Tiiiii  in  FIk. 'i. 
The  working  fluid  is  cmnpiMaed  atliabatieally  from  A  to  U.  Ueai 
is  then  suppled  by  combustion  at  eonttant  itreomre  from  B  to  C. 


*  A>>stract  of  a  l-ap«r  lead  bsfcM  die  InalitBllon  ef  UcclMnkal 
Kiigine«ib  last  Friday. 

t "  Tiie  Osa  ami  Oil  Bngiua."  B*  Duguld  Clark.  (LengRwaa  ft  Oe.) 
Chap.Ill. 


Digitized  by  Google 


THB  ELSCmUCIA^;,  OCTTOBSB  28.  1904. 


The  fluiil  ia  the 


n»  MM  Am  wipMidt  adUlMtiMny  inanO  to  D. 
«ooIm  kt  eonaUnl  prcmive  fhun  V  to  A.  Bi«iprocft(ing  (mn-mffinps 
have  b(N>n  n-orked  on  this  cycle  by  Drayton  and  othorH,  litit  hnvc 
never  cojin  mlo  coiiuiion  nue.  lTh«  |)ic»fil  f'ltgiiie  tuny  iie  eon- 
tuderud  lu  Ih'Iuiii;  to  tliU  vIium,  nUh«iik;)i  n>>  (l«<'i<l>'il  contlaiit  pn  vitirv 
Ud*-  Ik  iliM'rrniUf  on  hiilirnlitr  <liiii;riviiiH  tiikrn  from  che  pni^nc-.f 

It  JiftK  I'M  n  ftrnpniuHl  for  gKS  turbines  to  f^tisf  sir  arsd  fuel  to 
tinile  i;)  i  jk  /.  U-  whirh  thereafter  divn^''  iln  I'li  i  Uiut  the 

air  and  fuel  will  couibiae  on  UMwtiug  cnrli  ottivr  luid  tli(<  hoi  pto- 
daota  of  combMtioa  than  acoiiira  it  hiitfe  vtlociiy  in  Um  divemni 
noKsle.  with  which  Telociiy  tncy  wilt  cntw  Um  tDrUne  burJcdM. 
ThA  mihor  doubuif  tlio  coiubiutiiw  wwUIm  uniBli  odoukIi  ti>  give  a 
g>aodeflirieiiov.  If,  bowc\pr,  n  nombiwtiDa  cmuuber  of  ample  size 
were  provided  in  which  the  bumiiif;  gMP»  could  ri-nl  »  nhort  iiiler\  «J 
before  paasiiiK  to  the  tiirbiiie.  better  reoulls  could,  in  tho  aiilhor'x 
opinion,  l>c  eX|HH't«'<).  The  n\r  nnd  fttrl  wmiIiI  Im  «eparriti»!v  piniif:id 
into  the  rlialnbt't  trnm  \\f-i^li  itn-  jirL-iliir*-  t;t  L-i  iiiLuiptht;!  ss  iiuil 
Mow  i>oiitinn<>il!ilv  iuid  yiiitniiuly  by  oiio  ur  iiiurv  pM&tttCeci  utto  llie 
turbine.  If  a  mixture  of  air  an<l  fuel  be  always  tnpplied  to  the  tianie 
with  •  velocity-  Kreiuur  thau  tho  velocity  uf  prupagatiuu  of  the  flouie, 
^h^ll^a^l^^icc^^m,b^ll^^l^^^Mtb*rt,>BaMto»w^lt^^l^UoW■ltw<d 
iridiaai<MiiMor»w{nMnwMnMa.  Theatran^oftlwiiilitan 
oTair  and  fml  ilMald  be  Mpl  e 


b  A 

Fi«.  I.— PaBMFaK-Vi>i.ir)i»  Duoaui. 


Thia  cycle  allows  of  a  fairly  iu^n  ideal  etficionry  buiug  obtained 
with  •  nwdarate  uwsimmii  teiiiperatnra.  Now  anwdam*  muioiDni 


UiniMnttuv  ia  of  th«  ^tmont  iinportnnM  ia  th«  rtM  of  •  tarbine 

nf  the  I'nnuinH  type.  A  I'arimrui  turibto*  with  oleel  blailes  eoiili) 
probably  b«'  d<-T<ii;iii'd  wilbniit  any  i^eiil  diflloaltjrto  tttiuid  a  teinprra 
ture  uf  about  TOlJ  <'.  (l.'£>l  K.>  wi!'  nt  tii|v  wnter  jttckvtU^[  Or  eool- 
iiig  devices  of  any  Bori  (except  f<>:  ilir  l-t uriiif^sl.    With  Mlttpara- 

tt!ri.<  :itiov«'  thn  tilfiili-i  Wil'-l.i  ii.'.sl  to  be  eooliil. 

1 1  Im.l  ■-.lur  I...  .t  It,  (  (!.':.  thi'.i  I  he  nuthor  haN  nia<le  aevural 
iiK»nui(an)U»  Willi  leyatU  to  lite  worklllK  llliid  or  tluidii.  Tlir-«> 
ivHsiiiu|>tii<ii'i  are  im  fiillow*  :  -  (I  That  the  Hpneitie  hents  of  i^eit 
dealt  Willi  are  r\>iii4<Mit  at  all  l«iuperiUuru« and  pressures  and  are  aH 
foUowa- 

Speoilie  heat  at  eoMtanl  pratwuTe  or  Kp-0'9Mi 

Spt'cilic  heat  nt  conitlaiU  vuliinie  or  K''—0'I7. 

2.  That  weight  per  cubic  loot  of  Kaatu  dealt  with -O^fHTIb.  •!  • 
pmaunt  nt  Idlb.  par  m|iwm  inch  m.  and  » tMaparatura  of  I7'C. 
a  That  PV  Toft  cmnttuit  for  all  pnanuca  and  lamprntum. 

4.  That  I'V-a  eonntant  for  iHolhenual  e\pi»n»ion  and  eoui 
yreoaion  at  all  leinperntun's  and  pre«isnr»'». 

~"  DO  ohanii«  of  volaoK  exvopt  thai 


6.  That  eombiMtioa  prodocra 
diM  to  chadgB  of  tempeiatum. 


«1T) 


OtT,) 


b,        t  t  i 

Fi".  2  — KNt»i)i"V-TEMCtiwri  HE  Uunn^ti. 

TVn  niriiihf  i-«  on  the  dia|;raiiu  repniM'iitin»;  preaaur©  ami  teiiipera- 
tnri'  lire  nil  i> |,rei4eiitati\ e  of  abnolutc  presMirca  in  pounds  per 
Kiiiiiie  me li,  au«l  tenipor/itiirei!  on  the  abiMilute  cenliurade  acale. 

Iteferriiii;  to  l"i«.  -i  the  lu  iit  ulwrU-.!  by  the  duid  ia  npMaiKlted 
iu  lhi»  liguro  by  iho  acta  <i  ItC  J,  luul  tlie  heat  abatraatad  or  din. 
eardad  by  lha  ana  <«Al>rf.  Tha  heai  converted  into  work  in  r<  pn-. 
aaatcd  by  tba  ana  AUCI>.  and.«oiiaequently.  if  E  npna^u^th^ 

ideal  allMMiiey  of  an  enpiia  workloig  OB  thia  cyclo,  E  -  'i^^bCd ' 

Now  it  «ra  he  waved  thai  AB  aB>DC>rr»yr{prwh«ra  Mr  ia  any 
.     ...     .   „        .  ...     -  — aUoonatant 


gidiMla  enltiQg  the  linca  ntft  AD,  and  HI' 
£-AB.«D-DC 


a) 


I-el  I  rcprenent  the  U-niporatnrp  before  i-niTiprr««ion. 
Ia'K,  represent  the  teinp«nilure  at  tlio  m  i  i  l  1 1  Tiiprinaion. 
IM  T  rapraaeat  the  lontporatun  at  the  eud  of  cuiiihiinlion. 
let ti lof neeiit the temneiiaBiieaXhaand of a<liah<nic  exjun  n 

Then  froiu  ei|iiat  ion  I  hand  referring  to  Fif;. '2,  li  »         —    ~  '. 

I»  it  imp«)r1sn»  to  ennsider  the  amount  of  negative  wurk  done  and 
til"  nuiii  i.f  ijiiA  1)  t       iiii  il  ..r  gruwi  work.    The  negative  work  ia 
the  work  of  coiium  >mii^'  iln  gaa  and  di  lii '  rirt?  •!  in  its  rotnf  r«>«»»>d 
»tiU«,    In  a  rci-ij)i •i<M(in>;  f;a»  engine  In  «liu')it?:i  tj  i- i<  I'.i  ;i|>ri 
in  ttM  luutor  rylindiTr,  tile  only  negati^i!  wufl,  (ideali.M  («  that  of 

(inirnmninK  the  charge :  and.  avm  wln'ii  a  K«p«r«i«rylinder  ianaed 
tar  the  eompreoaion,  the  work  of  deliviTini;  mi«ht  he  avouled.  WiA 
a  turbine,  bowvver,  the  fluid  cannot  be  compreaaed  in  the  motor: 
aiiil,  wliAtever  arn»ni>ement  ia  adopted,  the  conipreiiMd  tinid  will 
ha«e  to  be  dehvertsl  after  cuniprension.  The  author  haa  therefore 
i-onitiden'd  it  better  in  nil  riuxH  to  inrlud*  in  the  iiet>i«tive  work  the 
amount  re>|iiir«i  !n  iMtv.  r  the  compretHMxl  Tl).  nioWr  proper, 

of  eourae.  j{et«  lb'  l.i !  .  lii  if  thU  work. 

In  Kifi.  I  the  work  t<>  itinipn-sii  the  j'it»  is  rt-pi  i  i.  i  t.  «i  hy  the  area 
AfrB,  and  the  work  to  deliver  it  I'l  u  i miir.  i  *i.ite  by  the  area 
yVBi.    Tb«  total  negative  work  u  therefore  representiid  by  tlui 


Fki  S.~C\tir  I.  r*-.!  1,  I'm^^rHi:  Vi 


•r.  I'Ui.inn. 


art  ii  'i  ia>  ^roii«    oik  of  thi'  niot4)r  i»  repie»«euieil  by  the 

area  i/Y('l  >,  of  which  the  part  jYltft  reprewnts  the  work  dune  tx-fore 
exifallaion,  and  the  part  illC'l>  iho  work  done  dunoK  cxpauaioci. 
Hy  dadiieliig  the  oefialiTe  work  froui  tlie  groaa  wotli  the  net  woili 
k  ohiainwl ;  ihia  ia  lepnaaoled  hiy  the  area  AliClK  Tbia  not  wodt 
ia  tha  aaina  aa  tha*  MBnaeated  on  tlie  antn|iy'tciiifenitara  diagnm, 
nit.  S,  by  tha  ana  A1)C1>  en  that  diasDHn. 

CffUt  Cirar  1.— A  caaa  with  «  maslamatteninentun  nf  TWC 
(l.S9a  P.)  wiU  be  comldared  $— 

In  all  oaaea  let  f  aad  p  ia|inwil  in^igWmiy aba,  (amp.  0.  andaba, 
pr«M.  lb*,  par  aqaaM-iwill)  baton  enanpiaaalaB;  let  r„  ana  p,  rapieaawl 

rv»pectir«lT  «He  temp.  C.  and  aba.  preaa  (Ibi  !<«r  Mftiaie  iiuib  aftcreoni' 
pratkioii  :  l.  l  T  r  rcpK'feiii  r,  i.f*cnMlv  »!/».  t.'tup  C.  and  ab«.  preaa. 
{\bt  par  kiuara  inch)  after  oombuttiuB ;  let  and  I',  repieMot  retpan. 
Unly  aba.  tampk  C  and  abc.  preaa.  (Ibaw  par  aaaan  iaab)  after  eapanrion 
to  atmaapbaria  pnaaora :  let  r  repieaaat  I  aDble  It  «t  tha  fluid  al  tempe- 
rature r  and  preaiure  p  ;  and  let  < ,..  V  and  V,  repreient  the  valoBMOf  the 
•ama  at  t,,  /v  ;  T,  P  and  T|.  I'l  rettpecttvelj. 

Kuppuac  that  in  all  eiu  *  f^lT  C.  |31H>' ab>.  C.)  and  the  corre- 
aponding  pr<<e»ure>  lAlb.  aba.  I.el  uk  firat  try  conipn  wiiiu  to  421b. 
aba. :  (,  will  then  ha  tttfO  «ba.C.  Thia  ootupreaaion  ia  ahowa  by 
tha  line  AB  eo  tlie  pneawe  vohiine  diagna  (Fi(.  9),  and  on  tbe 


c  T-nj 


a  d 

Fio.  4.— Cmu  I,  iXir.  1,  Kariioi'T-Ti.Mi-i!iui'Wi:B  l>uoauL 

'  iiti  opy. temperature  diagram  iFi|>;.  4).  Let  beat  HOW  be  aupplied 
and  too  gti»  expand  at  constant  preaaure  nloii;;  the  lino  liC  till  tiie 
temperature  i«  VTH  nl».  C.  Lai  tha  gas  now  expand  udiabatically 
along  the  line  Cl>  till  the  pressure  falla  to  lAlb.  nlie.  The  duid  is 
now  exIuiusliHl  into  atiiK>>i))nere,  nud,  iis  the  new  chnrtfe  is  taken  at 
the  xftuie  pre«nir«'  and  nl  tempi  ratiire  I,  we  ciiii  ii.»aunie  thai  t)ie 
diwhiirged  gaa  ia  cuoh-il  ..i  i  .c  slant  |<n'K.!-iire  and  ii-.i-il  over  injaiii. 
Wf  can,  therefore,  complete  Iniili  dintjraiiH  l^^  tlx-  ci.ii^uint  pre?»iMire 
lino  I'A.  The  heat  abw'rbeil  by  the  tlind  ix  repr<  >,*,nted  by  the  aT»a 
«liC<<  in  Fi?.  4,  and  the  heat  r.  |ectid  by  the  urea  oAUrf.  T||o 
heat  COawrtcd  into  work  in  rei-rexenled  by  the  urea  ABCP  and 
p    iu«aAliCI>    (     f    -tW  ^''^•^rt.o^ 
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TIm  MgrtiTC  wOll;  it  wfwwntiKl  io  Fig.  8  by  tho  area  hYKA, 
the  gtrm  work  ligr  Che  mm  yTCD,  and  Die  >i>'t  n  rk  l;^  (be  «rea 
ABCD  g«gtive  wo>k,M>a  y VB-V   p  4 

gitMs  work      area  yxCl> 
Tha  nniutMl  line  is  carried  rif;ht  down  til  atmosphero.  It  should 
1w  Boasible  in  praolicp  without  diSiciilty  to  very  nearly  do  this  in  a 
taroine  aUhou^'b  the  volume  at  I>  is  '2}  times  the  toIudm  tt  A. 

Cycle  I..  Ca»e  4. — We  can  employ  a  much  higher  tctnporature 
than  TOOT.  (1,2S>2'F.)  if  we  use  coolintc  arratig«inent«.  It  has  been 
propowtd  by  Mr.  ParBf-ni.  siid  others  to  eir<'ii!n?p  •«ntrr  or  nXhn 
cooling  thiiil  tliroii^'h  the  .-ictn-i!  blades  of  n  turljun',  tK.'M-  lu  ini: 
fonnetl  hollow,  il  iia,s  aWi  t.c  n  pronoscd  to  k- .  th.  Iiliuli  -,  of  « 
•ingle-whoel  turbine  cc>ul  l.y  i  nnsinR  the  actuatin,.;  lluid  i.s  :ii  t  only 
at  one  point  of  the  cireuinieronco  of  the  wheel,  whiie  a  coohng  llaid 
'      '--^  ^  on  Io  tiM  UadM  al  taolhw  point. 


..  |>- 

— D..-,  — 

SN  I  »  > 


be  a(lopt«(|.  BiippoM  a  couiprosHioti  to  DOOlb.  per  lujuaro  Ineh  I 
lute  is  adopted.  lUo  will  uako  i,  883-iS*  obo.  C.  11m  pttm 
volume  and  entrop^^ompovatom  diaRmaw  will  tiloa  bo  m  ihawn  ia 

Fim.  7  and  tt. 
mifelRiif  to  Fi;;.  H,  it  in  iwen  that 

jj^arca  AdJIK^f  J^fiH25  -';K>it 
arm  iiGlIi-       t,  ii'-J 
which  is  more  than  double  that  in  caaca  1  and  '1.   There  is.  however, 
the  inconvenience  of  n  hi^h  compre»<iion,  and,  cuniparcd  with  case 
1,  nw'i'  h.  fit  i*  tikt'ly  tn  In?  I.^t  through  radiation  owing  Io  the 

L'l jij  tu  (;ttU « 0  Huik  \a  ii{riui>4.iiitHl  in  Fii;.  T  by  the  ana  vi^UA. 
Uie  gro!ia  work  by  (he  arru  x/.lIK.  and  the  net  work  by  tlw  Ont 
\(;HK'  •       nejr.  work  _ttroii  :Z(iA 

'  '  '    groKs  work  ;/llK 

Ci/clc  /.,  C"!-'-  will  be  intereatini;  to  find  what  efBcifnoy 

can  be  obta.;i!.)  v.uli  a  njivim  iin  temperature  of '2.000 1'.  by 
incn  ating  the  compreiiatuii  till  the  ratio  of  negalivo  work  Io  (;ro55 
work  ixO  'l— the  same  as  in  ca&e  1.  This  ratio  will  be  attained 
wh«u  'c»M)tf  ab«.  C,  which  currcoponds  U)  a  preaeumof  Ultllb.  aba. 


ThoB 


aw  290 


By  the  employment  of  cooling  devloM  we  nught  powibly  ftfi^  a 
tnmne  to  stand  a  temperature  of  1,IKM)'C.  <3.T82  F.)  or  evcti 
2,000  C.  2,000T.  is  a  very  high  tetnpcrMture,  and  there  would  bv 
great  difTieulty  in  devising  aod  eotiittructing  i-ooliug  arrangements 

that  woiiM  lifp]!  thr  Mttde*  in  gooil  wurkinc  wiler  whrn  acted  on  by 
gaa  at  a  ^-tupfrnrnrc  fij.pniin-liii:^'  ihin.  I.i''  lu  ii-^stunc,  however, 
that  'i.<XK)  C.  iH  nllriw;i)4i-  fur  our  maxiinutii  ii  inpi-riiuin' ;  tbt>n,  if 
we  ki'<p  Ihi  *Amc  cniiiprfijaion  as  in  case  1.  n  :r  i  if.'il  ])rv>.iiri' 
volume  and  entropy-temperature  diagrams  wUl  be  ait  «hown  m 
Fifo.  5  and  A.  In'thM*  iigww  the  line  CD  has  booD  TOinolaeod 


i'lii.  6. 

Ci(  I.K  I,  Cade  %  EjtfBOnr- 
TmmuTtiaB  Duomh. 


In  every  cum-  U  h  i^  im  a  rmsnmed  that  the  couiprcx-iiui  15 
adiabatic  :  it  is  usually  iuipoi  unt  that  it  should  be  at  lea«t  nearly 
so.    If,  fur  axaoqile,  in  Figs.  1  and  3  tbe  coiupriarioB,  iiutaad  of 
ling  nlon^  the  adiabatic  AB,  had  boon  along  ine  Uoe  AB,,  whioli 


|j«iii 


is  boiow  tKo  adiaba^'  line— that  t»,  if  heat  bad  b<  en  allowed  to 
<«eap«  dtiiing  the  compreMioa,  the  heat  absorbed  by  the  fluid  for 
the  same  value  of  T  would  have  been  inereafved  by  the  area 
in  I'ig.  %  while  the  beat  eonverted  into  work  wouM  hn>r  bt'en 
increased  only  by  the  relatively  smnll  area  A1S,U.  £  would, 
therefore,  ha\  e  he^n  reduced. 

Tf,  nn  thf  AtluT  tii^rid.  th<  roriiprF«-sinn  had  ln-en  ttlimsj  the  line 
All,,  mIiicIi  ntv.M  till- iidml.HUo -iKal  it  .t  l.'  .  iipHt  into 
the  tluid  during  compresi>ian,  the  heitt  aboorbed  luid  the  heat  con- 
vottod  into  wori  would  both  have  been  ndoeod  bj  the  1 


t-i 


ttn,  7> 
0km  !•  Gmw  It 
TotraiK 

DlMMK. 


from  Figs.  S  luul  I,  mid  is  shown  in 
two  rasci  may  Lw  readily  compared. 

Keferring  to  Fig.  6  the  heat  abiorbed  hf  tha  ftoid  la  wpomitod 
by  the  area  uDi^/',  the  heat lejected  brtho  area  «KVf,  au  tho hoat 
eoavariod  into  work  bgr  Uw  ana  ABEfP.  Thpn  fnn  . 
.area A»BF _<!.-< 

area  atiV.f 


Cicba  1,  Cmc  Si 
ImMHnt-Tnnwi' 
TraaDuonm. 


t,'  ««t4| 


■  0-2.-I 


MB 

Tlic  increase  in  tko  niaxicnani  t«fnp«ratnr«  haa,  thaiefofe,  added 
Botbiog  to  tha  eOeioney,  and  this  will  always  be  tfao  caae  if  tha 
ioitial  tenponluo  aad  pretmre  are  unchanged  and  we  oonpieaa 
to  the aaoia auoant.  That  is  to  say,  as  long  an  we  start  the  con. 
atant  preann  linea  from  the  same  points,  A  and  H,  we  can  extend 
them  as  fiir  as  wo  like  iho  ii[,'ht  ami  i-rnuH'ci  thcni  bv  any  adia- 
batic line  we  please  ;  K  will  r.  iiiiiiii  iiiir  li  i'i;^-'  >l. 

Tbo  negative  work  (in  ra»e  '2)  i»  r.  |T.  -Liiti  i  111  I  1.:  "1  by  the 
Til  I  (^'liA  :  It  iH  tlu'  laiiie  as  in  the  l  i'*;  in.'.  'I  hi  ,s  work  i» 
represeuted  by  the  area  yVHF,  and  the  n<  I  work  by  the  area  ABEF, 

theiefore  «'  "  ■\^.^^.=0-m. 

•.TIM*  wurk  areaytpr 

\VV  h:ivr.  !!,..,•  r  >r.'.  M     constdocablr  dioiiaiahad  ^  '■^  °' 

TK-rnti'.  r  ».  (k  1.1  uTii--  ufifk. 

I    ■('  1''    /  .  '    ■■■■     ;         III  cllx-    1    11    \\,■t^  r1r,''  M^;iJ  V  t^"  h  :  I '■      ,\  1'  \\  ^•■•UX- 

bfciii-..  .>  I  iini|ii.  ..r-i'iii  wild  a  uiaMUixm  tciiipcralure 
of  only  700<  w.ml.i  hi\.-  i;iv.ii  an  imprnctically  high  vnhle  to  llic 
noio  of  iMgatike  wotk  gru.-.^  work.  In  fact.  Ibis  ratio  was  kigli 
ana  with  die  low  compression  adopted.  With  the  inaximiun  t«m- 
I  lo!Z|000''C.,howev^,amu<!h  higher  oompreaHMl can 


-  ■  iiaiiK-ly,  the  an  i  Al  1 .  1^  wmibl,  theri  turc.  iihvioiisly  be  reduced 
in  tbia  case  aUu,  jtsuiiiiiing  that  the  hciit  put  iiitu  (htj  lluid  during 
eoiQvreiaioo  ie  obtained  by  the  coubuirtion  of  fuel. 

If;  however,  the  heat  pM  hito  the  duid  dwtnff  cowpreasion  io 
obtained  for  nothing— if,  for  oiaiaplei  il  ia  heat  tiiat  wwdd  other* 
wise  be  radiated  away  or  carried  away  \k  convection— tiie  aUbet  on 
E  w  not  obvioiis- 

.\  compression  along  the  line  AH,,  Fiyn.  1  and  2,  will  gi>e  a 
higher  vnbif  ("  K  ;*i"in  r\  ^■oiiiprcMion  aUmg  the  line  .\H  if  the  Ih-^I 
ab»«rb<  1  il  inii^-  till'  iLip.^iasion  .\Hj  U  g«t  for  nothing,  mid  if  the 
two  pam-s  !ir<'  iiilu  rv\  Ml.  tiie  saiiu'  ;  but  a  CMnipre»xioii  along  the  line 
.\H,  prixluc'-  liii.;lii  r  ratio  of  nigiili\c'  work  to  grofis  work.  Thi« 
will  be  clear  from  I'  lg.  1.  Now,  with  llii*  rutio  of  negativo  work  to 
gross  work  a  atill  hi|riiar  oHden^  eouM  be  obtiuned  by  keepfaig  tha 
comprenion  adiabatN;  aad  continillnc  itftirther.  A  hot  caupreaiioa, 
such  an  along  the  line  AH,  when  tbe  heat  i-i  Kol  for  nothing,  may 
b€.  ndvnnliigc'ons  in  a  few  cu-.i-*— vi«.,  wIilti  T,  is  low  compared 
with  Ir-,  but,  ^'i  niTMlly.  Kiirb  a  comprenion  will  be  harmfol.  Ui* 
ingetM-raldisivivitntit^-couit  to  heal  the  air  Or  (ttel  beflwe  eompreuinnt 
no  liiattcr  what  Im-  tin-  ooiirce  of  hi  at. 

If  gim  ix  allow<<l  to  entfr  n  watt r  coob  <l  turbine  iit  a  high  teiii- 
ptTiiliirf,  such  n."  'iilKMl  ('.,  there  will  in  ti  .;^Jlrll>  be  a  ^nut  umouut 
of  heat  carrii  il  away  by  llio  water.  T!ic  lusit  li»>i  throuch  the  walls 
iiud  eariiiid  away  by  tlie  ctxjliiig  iiu  ili.uii  will  pr. 'haMy  be  much 

greater  with  a  tnirbino  artuated  by  km  ent<  nn;.'  tin  turbhia  Oiiitig 
at  about  ^fMr'C  tliaii  in  a  leciprocating  c»^\w>  in  which  the 
maximuni  temperature  ie  SjOOOi*C. 

(7eieepffffiia«ii.> 
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lOlBTY  THOU  SAND- VOLT  TRANSMIMIOI* 

I  V    ■.   1.   M  I  [,V   ,*xr>  A.  C.  BUNKKH. 

la  AI*eiiKKing  the  condition*  whieh  AflM  Mwi  tiiuit  the  ooiuUnt* 
and  op<-r«lion  of  hiKh  toitiiion  lines,  preeiure^i  of  ovvr  80.000  volu 
Hnd  linciH  of  ov«r  AO  uiilen  in  lenj^th  onl  v  will  be  conKidvrod. 

The  i1iffii  ':hi('H  i  f  tnktnfj  care  of  liglitninR  dib4-hAr);i'a  iner(>iu<> 
iiiiii  li  more  r;ti):41'.  I'li  iii  th-  Ijne  preiMur*',  for  the  ri^atoii  (hat  any 
dtftturbuint  or  iLiiaii^4<  in  circuit  ruiiditionii,  prudtired  liy  grltins 
rid  of  or  diaaipatiiii;  a  rhari^  in  a  rirciiil  hnvini;  higli  volttt^f 
ami  high  iuducUvv  and  capacity  reactanceit,  iua>'  mi  up  oMilUtioiiK 
nAtob,  ifaMMdaatto  ■g^wilw.we  diHutnmtongttlation  and 
Mivie«.  Vnrfcraa  comliinmtiam  and  midtiplM  of  low-volucc  lype^ 
of  arrentcr"!  hnvi-  hffn  nwri.  but  when'  thi'sc  havr  not  liad  tlio 
proper  adiliUMii  of  ii  r.  ■iist  un  e,  ihoy  hnvo  M.<Moni  failel  |o  bo  coiu- 
plotcly  destroyed  when  the  particular  utinV.'  or  circuit  chiiDiie 
occurred.  It  lias  Iwod  clearly  »hiiwn  ihitt  ihi  ^iinio  arreHtt^r  onild 
not.  without  tppcial  adju«ttii«nt-«.  b<>  iisi  .1  i>n  nil  part*  of  th«  cir- 
l  uil.  ami  that  orreMom  porfoi  iiaii^  tiii  n  furu-tiuii  for  a  lightning 
Dlritke,  or  taking  the  kick  back  fruui  a  bhort-circuit  oponiuK,  when 
a  given  number  of  generatom,  length  of  line  or  tranAfitriiivrii  wore 
in  circuit,  would  not  aa  operate  for  another  number  of  geuorutorii, 
traoiiiinDm  or  Imgth.  of  liae.  m»  nay  hnv«  bMn  diio  to  the 
iaenatod  IndiMlonM  in  tirealt  ol>Uin«d  from  a  «iii«UMr  mnnlNr  of 
gHwralors  or  trangfomion>,  to  a  longer  length  of  hnc,  to  the  nature 
MmI  duration  of  the  arc  in  opening  the  short  circuit,  or  to  any 
miinbtr  fri(.'i-thi  r  nf  i mi.litiona.    Where  a  reaiiitancp  la  used 

with  am  nf  iirn-.;i  t,  iii  order  to  keep  the  value  of  current 

whir*))  woiitil  lUiw  DM  r  till'  Arr>'<:tor»  to  it  jrisen  IMnVBOla^  of  the 
lii.iil  ('tirr>'iii.  t)i-'  :iiM<''nit  ^IcU^J  I"  tinh  1  >i  iC  fiVO  Of  lit  taHIM  Iko 
ixiniinl  iinprcMcd  voltnt.'c  eiin  be  i»kvn  fare  of. 

A  iiiiHlilKHl  form  of  th«  bt«iu«li's  arreatar  bH  Kmb  lia»d  on  rir- 
ouita  up  to  <'jO,000  voltii  with  a  fair  degrao  at  watem  wb«u  tbe^ 
1MM  correelly  Ji4jv«i<'d  for  the  ditTcrcnt  podtioiit  of  iho  cicoiut, 
Ond,  when  >  nmUliiee  wan  placed  in  kvrieti,  tb«  voltinotor  Midi 
wens  not  painted  batlly  when  lightnlnu  or  a  oliort  ein'uit  occumtl. 
This  denii;!!  con  be  t;>^ally  iiupruve^l,  and  no  iliiubt  would  give 
very  good  r»'«nH'i  niifl  thf>n>*tplil>  jtmt»^rt  cfinn^'rt,  J  irnnsfoniieni. 
The  low  Ml"!.  'K-.I  .it'  r  .TiKi  riiiHiiii  mnl  ilmt  i  iil.ln.ir  M-r\iec  ability 
are  poin(<  i:i  tin  ir  mr.  I'l  rli:t[w  tiic  laual  t'eli^bli' lurxfter  is  one 
conwMim,'  of  an  iii.l'ii  iiiii!'>  iiml  rii|i;u'iiv  in  ptuullol, so  that  anyfre. 
(|uenry  vuiiivtiun  fiu:ji  iIm  iioimiU  would  cauao  a  pertaiu  value  of 
eiUCHml  to  How .  This  type,  iiainersad  iB  0U«  WmM  ImI  WllgwL  and 
OOnld  Mtffly  be  adjusted  for  iiny  poHitiOB  of  ihe  dnutt. 

Oop  of  thv  beat  moans  of  disiupaliiig  an  induced  clinrKe  or  slorcil 
energy  in  n  line  in  by  ha\  ini;  a  dislribiited  load  along  the  cimuit. 
If  thin  Inail  hmi  a  grounded  neutral,  the  ellect  of  a  lightning  stroke 
will  be  grentlv  rwluccd  and  more  easily  taken  care  of  by  the  rogular 
arrcBtfirs.  TUk  Kiar  conneetp^l  lin<>  with  grounded  neulJtal  ba*, 
|i<)»>".  ir.  lioiiie  'li'..>il  Ml  hi  ]!;..'.-<  of  (  .{iiilI  1 1 1  ipnitMMM.  wMnh  •IimM  bo 
cnn-fu)ly  considered  beforo  Utiiig  a<iopte<l. 

\\'licn  a  line  is  idiort  eirriiitea  firotu  any  caniM-,  there  is  a  nish  of 
currtut,  the  value  of  which  depends  upon  the  iiiipres»wl  voltax"  I 
Mid  the  im^odoneo  at  tbo  abcuit  up  u>  the  point  of  the  ahort-vircuit. 
WhoB  ibio  eumnt  ia  mddctil.v  intiimipted,  th»  voliagv  Induced 
defwiida  nppM  the  rorihtantii  of  Ibe  cifouit  and  increases  in  value 
with  the  length  of  circuit,  di«tMMO  lietwecii  wires,  the  aiuounl  of 
inductance  of  the  connected  appnratns,  the  inductance  of  the 
nipturing  arc  and  itx  <luration,  the  inipresscd  voltage  and  the  in- 
stantaneous vain?'  nf  thr-  cirrent  when  the  iilitir!  <  in'iiil  is  r>peue<l. 
Thin  induced  v  It  o>  will  b.  small  or  of  littl<  ::o|i  i  Iimic.  i(  the 
sliort  cinMiit  i«  opcmd  al  ur  near  the  .^eru  v  iUne  ol  iiui  curiutti.  In 
operation,  induced  voltages  have  been  oU^erveil  when  opening  a 
4U,0U0-voli  lOO-tnilc  lixui  whoa  »hurt-cuvtuted,  of  from  2|  to  six 
tiiBoa  the  nonaiil  vohiict.  m  anaoand  hy  the  lon^th  of  oir-gap 
brelMo  down  by  tbe  kidt-boek. 

The  troubles  from  the  eharring  of  woodrn  pltvs  were  duo  to  the 
coiuiniuil  luakiige  of  <?urreiit  uv i>r  dost-eooted  insulators.  In  some 
localities  pins  would  latt  only  from  one  to  thme  iiionth-t.  TliU  was 
entu'ely  cometid  by  placing  a  uielul  bli  jrt  ciit'uit  in  o  .nil  t/i"  pin. 
Moukliiig  «il  tin-  shr«"»d,  which  is  ofti'U  iu>tii'e<l  whi  re  tite  iiiie  paanes 
lliron^'ii  11  u,iu!<li.  .  mi  In  pri  v.  iiled  only  by  tK''  ii-i-  af  a  metal  pin. 
Several  Une«  li«ve  now  been  etjuippiN)  with  »tee!  pius,  and  no  now 
^mibles  have  developed.  It  wouhl  stt'i  in  that  for  large  higb-preesivre 
lillft  Heel  pill*  should  b«  used  cvcluiuvcly.  Thcu  initial  co«t  is 
fam  li  ttmea  to  twioo  tho  priee  of  woodea  pino,  though  cheaper  in 
tbe  and.  Soft  lead  civea  batter  reralta  for  the  thnaduian  any  eom- 
positioD.  The  moulda  ahoidd  be  made  ^o  that  aMWgh  lead  can  be 
used  to  extend  a  little  way  below  the  buttum  o(  the  thrend,  ns  this 
will  give  a  gucMl  bearing  to  the  insulator  over  and  ■bo\e  thnt 
obtained  from  the  lliread.  This  will  i^reiitly  aild  to  the  luocbanirBl 
atioagth  of  tlie  insulator  and  of  tho  lta«,  a«^  with  the  oidiuarv  pin. 
tfaojimdaiar  io  tho  waakMt  olaiBaat  of  tha  Bna.  Preamteii  dionhl 

*  .MKtnl' t  -^r  n  ISto-r  on  "  Si>m-  Pitii'  ultle*  la  Highotaaaioa  naOMdii^- 
Ao.l  Mtiiioii,,  .VliiuAUi.)^  Uiem"  read  betOf*  BectiOB  P  Ot  tlie 
International  Electrical  Congreae  of  St.  liOUi*. 


be  taken  to  have  tbo  throat!  portion  short  enough  so  a<>  not  tn  r 
in  contact  with  lha  Mp  Of  the  insulator.    This  will  prevent  t)i<  ir,ps 
being  fonadolTwbao  Ibe  iJUttlators  are  put  on  the  pins,  ruui  '.ull 
aUow  a  firm  mat  at  tha  olbar  end  ot  tbe  tlireail. 

The  idea  that  polea  of  the  right  kind  of  wood  for  the  soil  can  be 
placed  in  the  ground  and  last  for  10  or  !2n  years  has  been  the  cauio 
of  many  and  costly  repair*.  One  eix  ycw.otd  r«<dwaod  lino,  with 
butts  tn'uled  before  raising,  hwi  to  havo'itti  per  cent.Moltba.  AlWihuir 
redwood  line,  untreated,  had  to  have  10  per  cent,  sinbba  ill  thno 
years.  Anothor  line  of  tintrfiiinl  wdiir  ptiltMi  required  H!>  per  rent, 
stiill'-  i;i  M\  .  In  loiij;  li'.os.  .nol  . '.  i  n  ii'.  some  tihort  ones, 
soil"  may  i«-  inmnil  Ih  it  hn\o  an  tiilin  lv  iliflormt  rfTprt  iifion  the 
life  of  the  liame  woO'^l. 

The  Inirning  of  the  poles  at  Uic  gnnHid  luu  in-,  ii  ;h.  imusc  <if 
inlerniptions  even  when  the  Unv  was  patrolled  twier  .li>y.  but  tliu 
remedy  i»  siiuply  a  r|ueHtion  of  p<irsiKtencv  and  expense  lii  keeping 
the  ii||h(  of  way  cleared  of  all  growth.  It  miaht  bo  noted  hen>  that, 
evon  with  a  RMienma  riffbt  of  way  kept  elaaiM,  tho  wind  iiiav  carry 
the  heat  ti«ni  a  flra  towaid  thalin*. 

One  caaa  ia  known  wham  Bono  dried  bay  waa  earned  up  into  a 
40,000.  volt  Una,  with  tbe  result  that  it  was  set  on  &re  and  pradnaad 
an  are  that  ebnt  off  the  power.    The  burning  bay,  being  eaniad  on 
by  the  wind,  did  considerable  damage.    On  another  line,  a  flock  ot 
pelicans  Hew  into  the  lelepiiono  circuit,  which  was  strung  tev«>ral 
feet  below  the  power  wires.    The  span  waa  sonif'hhi;;  over  flOtift., 
with  a  »a^'  i.f  n>ft.    Tin-  telephone  wires  were  itnu  k  ■■•>  hard  as  to 
wrap  them  aroniot  ih--  itower  eirruit.    In  anoth4<r  ca*«  a  long  pieeo 
of  light  iMrk  wni  1.1. uMi  arrom  a  42in,  line,  with  tho  usual  result. 
On  t>H>  aame  liiu ,  dtiriug  one  seaiHin,  there  wure  three  interru|iiioiu^ 
in  one  locality,  caused  by  large  birde  gaMllgMnMt.W>a(tha  wilM, 
One  nf  the  principal  advantages  of  WOOOMI  poloa  ia  that,  in  caoa 
an  ineidator  is  I  r.'l.!  ii.  allowing  the  wire  to  come  ag'unst  the  arm 
or  poI«.  the  burnniK'  v\hi -  h  takex  place  almost  imniAdiately  in  inoet 
cases  may  i>rir,t;'iii.  |,  r  «Av«ral  minutes  before  a  blaze  U  started 
which  will  sh.  it  tliv  iLtTuit.    S.-veru!  times  it  has  been  observed 
that  from  'Ai  t*j  ;H»  niiimtes  elapsed  frum  <he  jime  tro'jble  wa«  first 
iiol«'<|  by  the  annm-ters  or  1.  1.  |.iniio  until  n  «  is  lo  i  .  ss  trv  to  shut 
niT  tlic  circuit.    In  one  case  a  lU.INJU-voh  ltjrou!i«ititl  neutral)  wire 
lay  on  a  dry  eroaiMm  for  several  hours  before  the  circuit  >\m\,\  )« 
shut  off,  and  at  the  end  of  the  time  the  arm  was  not  be^lly  charred. 
With  a  diiplicato  Une,  aiiipb  tiuM  wonld  i»  nMi*  oaiaa  ba  glvon  for 
changing  from  one  circuit  to  lha  otfaar.  or  to  Cttt  Out  tha  affected 
circuit,  iiroviding  the  ulnphnno  Una  Wae  operative  or  th»  men  at 
both  ends  recognised  the  difliciilty.    For  the  past  four  years,  engi- 
neers have  trii  1  io  u.l  .p:.  where  posaihle,  Rleel  towrrs,  instfad  of 
woodi  ri  pill, K, lis  11  111.  nn.  i.(  oorrecling  alargenu)ii(M  i-  of  line  IruubleH, 
.\t  hrst  iJioiigiil.  lowers  «..>iil(i  nm-m  to  solve  all  ilitliculti.  s  rirv- 
viously  experienced  and  c<  ri iinily  .Io  1 1  iiiinate  a  great  tii«ri\  .  Tho 
span*  can  ho  increaeed,  mo  thai  ii»  low  as  eight  towerv  p«t  inilv  can 
ba  oaed  with  aafcty.    This  woubl  graatiy  reduce  the  number  of 
inanlatoni  wbleh  oan  bo  larmr,  and  the  means  for  their  attachuwnl 
to  the  lower*  can  be  quite  elaborato  without  exceeding  the  coat  of 
111.  other  constmeliun    The  height  of  towers  can  lie  greater,  wMeh 
will  t!i-ercRBe  troubles  from  wires,  branches  and  other  material  being 
thrown  or  blown  acnxw  the  circuit  and  reduei  ihe  itreakage  of 
insulau>rKfromthphe«tof fom«torgnt<<:<firp>i.  If»,'«hji:iist.il,rir}tninted 
occasionally,  their  life  woul.l  I...  irn  in,  r  tlmn  i-ouLl  bi  i-\i,.Tt,  il  .>{ 
wooden  consmiction.  Towerscan  !«■  i  r<  o!i-.l  m  iiim  i  s ,  \  en  iiK.ri  .iiiri- 
Cfih  of  access,  since  they  can  betaken  iijMiri  in  pi, •cos  of  lii.lii<.r  ucigbt 
than  a  wooden  pole.    They  would  olier  a  mon-  nr  lei«  good  hghi- 
niiig  path  to  gr«w4  wbich  w«iM  Mnto  pra«an(  tha  injiny  to  eon- 
neeteil  uppiiratna,  bat  will  no  donbt  aiiejeci  aadi  inacdator  to  greater 
strains.    .\uy  leakage  around,  or  ( iinrtitnng.  an  Insulator  will  iii««n 
the  imiuediati'  hIiuI  down  of  th«  .  :ii  iiii.  und,  in  order  to  prevent  the 
shut-down  of  the  entire  system,  overload  and  revor»e  circuit  breaker* 
of  the  best  possible  design  will  have  to  he  um  d. 

Ilie  di-ifanee  between  wirf*  in  to^na!!;.-  d^  t.'fiiiiricii  from  tfiv 
.'ii^'tii  si  \oli..n,'»>  whirh  can  rLiis<.itiiilily  be  ,\f..'.-t(<l  us  .i  Icint.  .i.. 
determined  above.  The  rule  Uiat  llie  disliun .  bi  ivm  ,  ii  wn  .  »  in 
inahaa  oqnalt  1^  times  the  number  of  thot.i> noli  of  •..Am  is 
aalb  BO  £tr  ae  the  striking  di»tanee  is  concuiii*.^  tJiough  to 
correetforaicaboUiagonfarn  time  after  niue  cMabliahed  would 
be  iinpaoaible.  Whoro  tboeoat  o(  Brected  pole.i  i»  high,  or  the  right 
of  way  expensive,  two  rlrralla  per  pole  line  shoultl  be  used,  aztd, 
with  i.MO<l  wooden  coiistructiott,  mechanical  ditheuliie.4  would  limit 
the  dis'.ftni  1  ?>i.twe<'n  win  •«  to  at  "lost  iHHn.,  which  would  allow  a 
line  V.  liii-i-  ot,  say,  MMH\  or  <5l>,iHHi.  Tliis  diHiauce  between  wires 
is  for  span*  not  over  l.'Hlfi.  ti>  2iiiifi.  A  number  of  spans  overtSOOft. 
in  leii'jth  have  li.  ,  i,  m  .,p,  .,,rii.n  f.tr  two  or  tliree  years.  The»e 
have  betso  cloeely  »«lcii»  d  during  wind  ntnrms  to  wte  w  hat  detloctioii 
WOlId  ba  J^ven  lo  the  wire-..  Three  aluiuinuui  cables  tin.  m 
dlaineteir,  MOft.  span,  19(t.  sag,  were  dclloetcd  fnaii  H*J  to  J.Wig. 
from  the  vertical  by  a  wind  that  waa  eatimatcd  to  be  10  milea  per 
hour.  All  three  comlnctam  kept  their  rehuivepoeiiion  when  defleeted, 
and  there  wi  rv  no  perceptible  wave^  or  vihrationu  in  the  eabb  s. 

It  in  clainiMl  by  ionie  who  Inne  ti;id  the  opportunity  to  notiif. 
that  in  lon^r  apana  there  is  le<»  treiuor,  vibrations  or  wave* 
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piMttiiiK  civ.  r  til-  hjuLn  when  there  ia  a  wiini  tlian  when  there  is  iiono. 
All  otMorviiLiiOis  I  't  tbc  writers  show  that,  fur  Bpans  of  UOOft.  atltMisl, 
tliere  isiio  uiiJi-iR-vuf  Uiewirei»  totwiug  Ivgotbvr  iu  urdiuory  iiK)rtii«. 
Whn*  poBsiljle  the  ttu^/muf  at  iIm tnanMtmmuilM  dbmHA  not 
ucMod  80  cvolcs  per  Mcond.  With  the  genenloMof  altcntittini; 
CUrrerii  rmlw  ii>  uioton*.  l-l  oU'*  or  Imii  may  he  advisnhle.  With  two 
tirwim,  one  shoniil  be  transposed  in  the  appo&ite  direction  tothe  other, 
although  there  is  one  double  circnit  line  operating;  satififactorilv  a* 
far  a*,  the  leleplione  is  concerned,  with  one  of  the  rircnits  rtm  litnii^'lit 
throti|;h.  ExperinienlB  tutide  with  a  power  lino  without  iniriBpositimiit 
and  n  telephone  tri»niipOK<Hl  every  fifth  mile  placed  5ft.  below  the  pim  er 
wires,  gave  a  preiwiire  ti>  ground  of  fioni  'i,100  (o  'i.KOO  N  oltri  w  hen 
the  line  pre-saure  waa  4(J,0U0  voita.  With  fl(MKIOv«lll»  the  telephone 
voltage  to  grouiul  was  rednced  in  Um  mibb  ntio.  By  giving  the 
poww  WHW  two-thirds  ot«  ntatiain  brttwan  |iaww  tajm  am  talking 
painte,  tbis  ToIlAKe  wm  not  nadaUe  on  a  W«ttoa  or  bot-wire 
l*)0-volt  voltmeter.  The  induced  >ulta(;e  wa»  due  to  enpncit.N,  and 
ill  none  of  the  le»l^  wn^  there  aiiv  iiieniturnble  eleetroma^neticatly- 
indiiced  voll«|^e.  The  large  number  of  fatal  accidentK  whieh  hav  e 
oeciirred  in  the  past  from  the  telephone  circuit  beinc  placed  on  the 
same  poles  with  and  under  the  power  wires,  would  warrant  a  separate 
pole  line,  even  if  the  Hervice  wi  ii  ii  i  1"  U-r. 

A  telephone  is  most  needed  at  tnucH  ol  line  disturbances,  anil  at 
such  tiuies  it  ii  rarely  i>f  service.  The  indueed  voltage  on  ii  telephone 
circuit,  even  where  power-line  transpositions  are  made,  when  one  or 
more  of  the  power  wires  are  out  or  grounded,  in  hiRh  enoush  to  b« 
dangerous  to  life  and  to  net  fir<'  to  ,'idjacent  woodwork.  The  distance 
between  the  two  circuits  choulil  be  at  least  Oft.,  and  811.  would 
be  b«tter.  In  strinf^ng  the  telephone  wire«,  the  saiiio  sai;  should  l>e 
fHven  as  to  the  power  wires.  For  lini-i  <iv<  r  riii  rmir  h  in  length, 
fiipjii  r  ur  alniiiinum  should  be  uw  il  All  t n  nK.  r>  ,<iid  switelieK 
should  be  pcuviilcd  with  eut-uut  Ktviiehex  on  each  side,  »Q  Ibai  th«>' 
eoD  be  takrn  out  of  a  !irv  circuit  fur  repAir:^. 


THB  MEASDREHENI  OF  THE  POTKNII&L  OF  IU£ 

ELioTioDM  n  EtAvmuaa  liquidbl* 

ST  mtmiT  4.  B.  warn,  fh.p.,  ii.ic. 
In  ncMtt  oleetraehnnieal  mvwitiKiUiQiiiB  wieimt«  data  an.  aa  a 

irnle,  to  be  found  reijardiiig  ciirrent-dcnsit.v,  voltage,  temperature 
and  concentration  of  litjiud  taken,  and  very  often  also  regarding  tlic 
potential  of  one  of  llie  electrodes,  detliieil  us  the  drop  of  potential  on 
the  boumlary  between  it  and  the  electrolyte.  The  actual  eoueen- 
!rntlri>i  af  lite  electrolyte  in  contact  with  the  electrode  is,  however, 
rv  1  ti.  •!  iiicertain,  owing  to  the  removal  of  .snbstaiice  by  elcctro- 
iysts.  Suiiie  years  ago  1  wna  able  to  di  nionfttratd  the  gr>;«l  impor- 
tance of  this  factor  in  connection  with  the  olectrolysis  of  acid 
aolutioiu  of  copper  sulphate.t  When  small  cnrrent  den&ities  were 
«m|ilored  ia  a  atotlonaiy  Mhillon,  It  was  possible  to  show,  with  a 

bit  MUOant  of  amintey.  tluit  •volution  of  hydnrgen  only  took  place 
•iliir  ibo  complete  removal  of  copper  miU  from  the  liquid  m  contitct 
with  tho  electrode,  (hi  the  other  hand,  when  large  curn'nt  densities 
were  employed,  this  local  depletion  took  place  »o  rapidly  that  even 
the  >uo«l  vigorous  stirring  could  not  prevent  it.  The  result  obtained 
in  this  research  could  bo  predicted  theoreticfilly  win  n  tin-  xisump- 
tion  was  made  that  the  process  occurring  i:  tin-  i  li  i  ■.rri  ;i'  :'?'  lf  waa 
of  a  ri'versible  nature;  that  is,  that  on  tli  Imunil:!:-'.  h.  iwi-ii  elec. 
trode  and  elcclndylc.  chemical  e<jiiilibr!iiiii  in  .-t  U  -.pp—ied  to 
reuwin  continually  uislabUshed.  The  iiuKili'  uiiiy  aU-i  I'l  rtiited  in 
tfao  foUowinc  IDMiaer.  eoitosponding  to  a  tonn  in  which  it  has 
rewDliy  htm  put  forward  by  Nt  ruMt  n<*  a  general  pnm-iple  : 
DilTerences  of  cheiuicnl  potential  cannot  exist  for  n  Ittttli-  pi  ri  ut 
of  time  on  the  boundary  of  two  phases,  that  ja,  "  bcsttcon 
intiiiitely  near  points,"  iia  Ihi.s  would  lend  to  infinitely  great  forces 
and  reaction  v  elocities.  According  to  this  assumption,  the  actual 
velocities  of  electrochemical  reactions,  and  of  all  others  which 
«c<'ur  on  the  boundary  of  two  phiws,  arc  infinitely  great  as  soon  as 
COiiditioos  uf  e<)uilibnuiij  have  been  ov  erstcppod  by  a  finite  auiuunt, 
tho  olwervod  vekKides  being  simply  limite*]  by  the  rate  with  which 
dilliiaionand  eon^'ection  reitiju  the  umterial  roiiuived  by  llie  reaction. 
As  conditioas  of  cqiultbiiuin  in  eloctroohcnuml  nMtioM  am  detor- 
tntaod  bjr  tha  obctiode-pateiitial,  by  whieh  ninie  I  pvopon  (o  indi^ 
eate  tho  drop  of  E.M  on  the  boondaiy  botweon  eleetroJo  and 
olMtrolyie,  and  the  rate  of  these  renetions  i*  proporUonal  to  the 
current  strength,  this  iiioy  bo  expressed  in  the  following  manner  :— 
"  When  llie  eleelrode-|K)lentinl  at  vvhich  «  reaction  begins  has  been 
(  vc  .  ilr  il  l>v  ■%  f  >  >tc  luimniit,  thr  <  iirriTii  strength  becomes  inde- 
I  II  I'  111  I't  ■-  i  '  ii:;otily  IimiIij  i  liy  llii  velocity  of  coriveclion  mid 
UjtUirtiiiu.  i  tie  utsiaiiee  jn^t  r«'ici'i  t:>i  to  of  the  4lep<»silion  of  eopp<'r 
confoniis  to  this  rule,  for  it  .Neem.-i  very  probable  that  when  a  sufft. 
cient  drop  of  potential  is  iiUiint.-uiied  on  itu-  bouinhtrv  U-lvMs-n  elec- 

•  I'-iptr  111  I  :i  McA^ureuienl  of  the  ri>leiili»l  at  the  Klectiudt?.  in 
KtittionarT  Li<tuidii ,  tbc  L>iit«nuliuiUoD  of  Cliwiiits*  wt  CoiaeuUiaUiuu  at  Uw 

CailHdeduriimBlMMbiia"  nadb«iM*theI^W«dK]r8eeiitgr«iiTttwdv- 
t  Pka.  JTof.,  tth  Smw,  Vol.  I.  J*.  «i. 
t  Zttutkuft  Phs*.  Vhtm^  Vol.  XLVII.,  p.  63  {IWi). 


trinle  Hiid  olectrolylc,  the  rAt4S  of  tlc|MiHUioii  of  copper  only  depends 
on  the  rale  ofreiiowal  of  tlie  meUil-.salt  at  the  electro<le.  Kxatuplea 
of  a  «iwUar  kind  liave  be«a  studied  by  Uruuner'^vi^.,  the  ratuof 
redwlion  «( iodim  to  hydriodio  acid  with  de&iito  oatlMMle  potowtiate 
and  the  rate  of  liiimBtian  of  hydioi^  fran  weak  oolatiaiM  oTaetda 
under  similar  couditions. 

,\s  has  already  been  indicated,  Nernst  aiid  KrunnBr  ore  plainly  of 
opinion  that  alt  crises  of  eloctrocheinicjU  action  muv  be  iiltimalely 
coiLfiden-d  from  the  sauie  point  of  view.  It  is  not  the  object  of  the 
present  Paper  toent4T  very  fully  into  a  ihermo  ilynamicjil  discussion 
of  the  priiicipli-  iin  'Ui  il.  I:  will  snflice  to  point  nut  that  the  latter 
seeiiia  sutticiently  invalidaied  for  <>  /itiori  apphcatioii  to  actual 
c.vMes  owing  to  the  impossibility  of  stating  that  the  atoms  chemi* 
cully  reacting  on  the  boundary  of  two  phases  are  in  intiuite  proxi- 
mily.f  In  fact,  the  resnlta  of  aevoiml  recent  reatarabta,  ooiaUy 
thoM  of  Hober,;  stand  in  opposition  to  concliiKion*  drawn  from  tlM 
principlo  under  disoiusiou,  The  objoci  of  all  theK4-  researches  is 
the  invMtigation  of  th«  dopt-ndenee  of  cdecirixle.pott-niial  ax  defined 
above  on  current-deiisity.  In  llaber's  work  the  ntduction  of  iiitro. 
benzene  is  examined,  f>ut  instead  of  finding  the  current -density 
to  be  independent  of  the  potential  of  the  cathode,  his  results  point 
to  a  lugarithiiiie  dependence  of  the  Utter  on  the  former.  In  fact, 
h<-  has  partially  explained  his  resiUts,  starting  from  the  not  improb- 
able aAWUinption  that  the  vafiatknu  4rf  potential  are  brought  about 
by  the  alMorpUua  iii  varying  ooneontraiionn  of  hydtwgen,  or  other 
rr-tlueing  material,  fay  tho  euetrDdo.  tn  the  fortlier  olaitantion  of 
this  view  hi*  resnlu  may  all  be  foretold  if  we  adopt  as  an  empirieal 
fiict  that  the  velocity  of  reduction  at  the  elsctro<le  c  depends  on  the 
concentration  of  hydrogen  c  in  it  acconling  to  the  relation  !'=c«i, 
ill  which  t  and  y  are  constaiit«  depeiidm!?  on  ihf  conditions  of  the 
exp<riiii«  III -.  1 1  contradiction  to  ttr.-.  i<  Mill  I"  nnHirstood  from 
what  ha-t  already  Ix-cn  said.  Vi  ni  t  xirw  \mi.i1  ;  iri|M.r>'  thai  one* 
the  conditions  of  eiinihlirniin  li  ni-  l  i  i  i;  n;  jsi.  p(  i  il.  tin-  uli-.vi- 
velooiiy  UioulJ  be  intiiiiwly  gi'<uvi.  As  a  iu.-v(ter  of  du-i,  llulier  s 
I  '-solta  ln«i*  heeo  doubted  by  Hmnner,  wbo  bcliotM  that  changes  oi 
Miieentration  in  the  lii]nid  atljnining  the  electvode  Inay  be  partly 
responsible  for  them.  To  this  llalier  and  Riiss  have  replied,  stating 
reasons  for  the  corrertness  of  the  results  obtained  b>  the  foriiu-r.^ 
In  view  of  the  fact  that  the  investigJition  of  the  dependence  of  elec- 
trode-|sjcontials  uii  current-density  M-^-itis  one  of  the  most  important 
problems  of  contemporary  electrochemical  research,  it  appears 
very  desirable  to  have  indepondeiit  iiietlioda  for  the  deteniiination 
of  t)ie  rate  at  vv  liicli  change*  of  concentration  occur  in  the  layer  of 
electrolvt4'  adjoining  the  eWtroile. 

When  the  difl'iision  coefikienta  rei^iiired  for  calculating  ihcM 
chanKMiaf  ooaoontratiain  oio  not  kninrn,  it  would  HMta  that  tha 
most  reilaUo  mothod  for  aniving  at  an  eatiniation  of  ttteirnpidity 
i.s  afforded  by  the  investigatioiiof  the  behaviour  of  stationary  lltjuidiit 
free  from  convection  currents.  This  was  the  method  adoploi  by 
me  fur  the  examination  of  copper  solutions.  When  hydrogen  began 
to  be  evolveil  owing  to  complete  depletion  of  the  copper  salt  at  the 
electi-ode,  a  sudden  very  large  fall  of  cathode  ]iot«nti«l  took  pluc", 
which  caused  a  correspon  i 1 1 1 n  ici  ;  i-i  of  voltai;e  between  thi  iwn 
electrodes  that  could  be  easily  observed.  This  method  is  oiiiy 
applicable  where  very  sharp  breaks  of  potential  occur,  and  the 
anode  i«  nut  pohu-irable  in  the  liquid  eiuplovcd.  Auuthur  iiMthod 
liaa  line*  been  daeeribed  by  GotlnlLiI  la  it  a  ooaetaot  is 
mainteined  bMWMB  ll»  daMndia;  tfio  ratmil,  faowrwi  vmrt 
remain  so  naiaaio.  or  iha  ttnttmet  of  tbo  olMtralyto  bo  w>  wmll. 
that  praetioolly  no  E.M.F.  is  zwivlnd  to  overoorae  it  aoooidini;  to 

Ohm's  law. 

Il  is  the  object  of  the  pn:-'*enl  Paper  to  describe  a  method  vvhich 
will  allow  the  electrode  potential  in  stii!>oiiary  liijuids  of  the  mo«l 
vsrjtrig  kind  to  be  measured,  when  u  iy  i  jvi.  ii  i.irger  currents  are 
employed  than  those  which  can  be  made  use  of  according  to  Cottrell'S 
method,  and  at  the  same  time  to  indicate  the  nature  and  the  sropo 
of  the  cuncluKious  that  can  be  drawn  from  the  results  obtained. 

lliinrijttinn  uf  Aj.;  -  ,  i  •  i .  iiti)l  I'.h  i  trim  I  A  riaxi/i  iiKiilt. — It  was 
necessary  that  the  M[>jj:u'aiii-H  kIiouIiI  fnllil  iln-  following  conditions: 
(1)  Tho  electrode  undi-r  examination  iiiu-.t  be  placed  horizontally 
either  at  the  top  or  at  the  bottom  of  tin.  apparatus.  Il  sliuuld  be 
nadi^  inlorehiuigBabla  and  aoccasiUe  to  alisdrvation  dtiring  aa 
cxperituent,  and  allow  tha  cumnt  to  have  unifiann  denaity.  (S)  The 

ilei  lrixlo  not  lunkr  e\aniinalion  (.lionld  be  ni>  non-polarisable  aa 
possitili-,  and  no  j^it>>  s  must  be  evoUcil  which  niiglil  :<ltr  the  Uquid, 
i'ii)  The  dilTer.-nce  of  potential  tHtvv<  en  tin-  i  lrctrode  and  the  layer 
of  electrolyte  iu  coniacl  with  il  inust  be  Ciipal-lo  of  continuous 
measureiuent  during  the  cooree  «(  an  exp«nni«nt.  (4)  It  wasfmiod 
<li  sirubla  to  have  ilie  appanttt*  ttrraagea  so  that  aevenJ  sttceaseive 

•  /.riUfhrilt  V!«it.  <:i,im..  Vol.  .\LVU.,  p.  .'.li  IMill  . 

t  NcratI  bimiielf  points  out  that  the  boundary  of  two  phatea  is  not 
to  be  considered  niathciiiutically  discontiouoiH.  but  apiiaK-'Otly  attaches 
litllo  iiitp->itunce  I<>  1111.-^  fuel. 

\  iirittknH  Hiy*.  I  lifm..  Vol.  ,  p.       UtHMJi,  ttlsu  lttisa,2(i(- 

Mhrift  Phitt.  C*esi.,  Vol.  XLIV.,  n.  Ml  (IMS). 

I  Xtiuehrift  PkHt.  CJhrM.,  VoL\lV|].,  p.  MO  (ISCN). 

j  XtiUehriJt  Phg*.  Cbtnt,.  V«l.  XUI.,  p.  3H$  (lWa|, 
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Jol^rminaliotM  conld  he  carried  onl  withont  tftkin);  it  t<3  p!pci-<i. 
Vig*.  1  and  2  serve  to  illustrate  the  apparatus  that  was  tit'Hi^'iird 
to  meet  these  rrqnirfmfntf  Fnr  the  »ik«  of  brr^•ily  w»  sbali  call 
the  electrode  tin.lr:  ol^vi tmUiod  ihf'  cMlu'ik',  tin'  dtlicr  electrode 
through  which  tliw  workiDg  currcist  enters  or  Waves  the  liquid  the 
anode,  although  there  i*  no  reason  why  our  catliode  should  not 
be  uwd  M  anode  and  vice  vena.  Making  use  of  ihese  abbrevia- 
(ton*,  Fi|.  1  tkomu  the  upparatua  witli  the  e«tiMMl«lllUwtop--l)wl  k, 
fbr  liqaub  that  bMonie  <ipecifically  lighter  daiinir  dacltolTw.  In 
Fig.  2  the  cathode  is  at  the  bottotii.  aa  used  for  U<|nids  that  become 
apwalirally  heavier  during  clcctral.vsis.  The  positions  of  the  anode 
are  indicated  in  both  figure*  by  A.  The  current  pasM-s  up  the  wide 
tube  B,  and  then  enter*  th^  long  sIraiKlit  tube  C  of  about  lein.  boni. 
The  ci<t?5(Ml(>  it  nppr"«c!if«l  through  a  hole,  I),  in  thr  r^^ntf  pitslo  l>, 
as  "hii'.ui      I'i^;  1.    llu  r  .M.F.  between  the  :ui4  iln'  j'urt 

of  thi:  eUctiiilyto  uii  tilt)  other  side  of  the  gliuiii  |iUU'  li  u  ilcicr- 
mined,  a  liquid  connection  being  tapptd  off  here  through  the  annular 

rcc  E  and  the  tubes  F  to  llie  non  polariMble  staiulanl  electrode 
VI*  lhall  indinl*  by  T  tfa«  place  iti  the  electrdyte  between  the 
gbM  plat*  I>  and  tha  tabcCi  when  tb*  liquid  eonoMrtion  k  tappad 


oirtolbaalaadantaicctrada.  TliaE.H.F.  actually 
polaniiometar  ia  IImI  betweea  tha  cathode  and  tb« 


on  Hi* 


trode.  and  thU  n  eompomd  of  the  following  part* :—  ( 1 )  The  drop  of 
K.M.F.  due  to  pobirlKation  between  tli<>  catho<le  and  iht  layar  (rf 
liiiuid  in  conUct  with  it.  CJi  The  difTi  reiicc  of  potential  betw«eti 
thf»  .-nth™1f  nnd  T  ciUculnted  according  to  Ohm's  law  as  the  product 
iif  ;!..'  r.-<..tn  )co  between  the  two  and  the  current  strength.  («■ 
,\iiy  mrmll  i;.M.F.  bronght  alK-'Ut  by  contact  of  the  electrolvte 
tx.iiiMu'd  Hith  th<>  dccinoniuvl  |i.  I  i-siniji  chloride  iwliition  of  tJie 
standard  electrode.    HI  The  CitimtiMil  K.M.F.  of  the  Rtandard 


Hia  fhrrt  of  thm  qnantitlea  !«  the  oue  which  it  t«  ilcnired  to 
measure,  the  third  was  always  aMumed  10  ba  lara^  aa  faaa  »>.  «  n  done 
by  other  inve«iiRator«.  The  fourth  may  ba  taken  according  lo 
Oatwald  and  Wilsniore  to  be  0  61.')  volt  for  ihe  standard  •Q.oalltd 
decinormal  elecinxle  coniposetl  of  mercury  in  contact  with  a  dad' 
nomiRl  snlmion  of  potassium  chloride  sa'turated  with  inercuroua 
t  hktriik'.  Ik'ing  constant  fbr  all  eTperiiuents  it  need,  however,  not 
be  taken  tmo  consideration.  The  scmind  Hsffprence  of  potential 
mentioned,  tnay.  as  a  rule,  be  calculati  1  «  lirn  iIm  *|-ecitic  r.>i>i»t«nce 
of  the  electrolyte  u  known.  It  i&  bi-iter,  lumover,  itctti^llv  to  dctcr- 
aoina  tha  ramsUac*  between  the  cathode  nnd  T  during  ihe  course 
of  an  oxpariDMnt,  more  eapi-cially  when  lliei  e  is  a  posmbthty  of  an 
ineraase  of  r(-iti«tancc  nt  tha  aloctradai  vwiiw  to  Uia  ffflnwatlon  of 
badly  condnciing  depusit>i.  gae  bubbles,  Ao^  Vhe  alfelrieal  mathod 
la^uind  for  tbia  (uijma  had  to  ba  daviatdinmeh  anMoner  that 


no  false  connections  shonld  be  ntroduced  and  tluit  it  ahoiild  at  th 
KAine  time  be  independent  of  the  polarisation  of  the  ele<>trode.  A« 
f.-»r  n»  f  nni  aware  the  only  method  suitable  for  thi<i  pijrf'rvsp  in  rine 
ib'si-nl'nl  M'Mrrjil  vcivr*  ago  by  Nemst  aiv)  HRjipii,*  It  rjiisists  of 
it  uikxiiltcalion  of  the  Wheatatone-bridge  irielhod  for  alternating 
currents,  two  resistances  being  replaced  by  stanilard  condensers,  ana 
rough  condense r»  being  interposed  wherever  a  false  couiiuctioa 
womU  otherwiae  ba  made.  Ita  applicatian  to  tba  fmaant  caia 
iaibown  diagiminimtt«a1ly  in  Fig.  8.  The  two  taatitanwa  •anpoKd 
a(»  th*  reaiittance  fiviu  the  anode  to  T.  and  the  resistance  from  T 
to  the  cathoile,  plus  a  known  vnriablc  rcKietance  m.  These  fottnad 
two  arms  of  the  Whcatstoiu'  briil^'i  ,  \h-  .il!i<  r  two  being  th*  stan- 
dard condeniwr*  ><  and  f>  tFig.  A  ^|><  rlnl  was  made  up  for 
fh!«  (iMertniiinr  inn  rrmtfin^inf^  rapiu  il  U'?*  \  m  \  ii'i.;  ffmii  one- thousandth 
of  II  iiiu-r.  .f'ir^*<i  )mlf  a  l^n•l■Illilrl^<i.  1  n  ni  ili  r  t  i  Ibrin  the  bridge 
ciiiitmiiuit;  l1i«  wU  piiuiici  Lt  luceii  iht  )iuiction  of  the  two  condensera 
and  T,  a  second  auxiUary  eli<ctro<le  I'  in  required  in  the  liquid  con- 
tained in  the  annular  space  e  (Fig.  1),  It  was  found  that  an  electrode 
of  ordinary  smooth  alatiaom  anawarad  perfectly  well  tat  thia  fut- 
pose.  Tlie  cnrreat  for  tlteae  raaasuraroents  wea  derived  flrom  a 
small  induction  coil,  a  rough  condenser  being  interpoaed  between  it 
and  one  of  the  junctions.  The  method  of  working  consisted  in 
giving  the  two  «tandftrd  r™ilpn««r!<  n  nnil  suiinlil.'  vr^Inr  s,  khv  'VIO 
and  30  Iliilliuiii'n ifiiriulu,  Aiul  I'lminii;  \hi-  j  ,  df  tin  \:irinl>le 

rwsistASiCf.  tfr,  irik' n  frnm   u   ^iml  r>  Ihi\  tiiii"    prkwlin-til  a 

niiiiiu;uiii  111  liii'  tell  plniiii'.  Tin-  -.m.^lli  r  nf  tlif  :  w  ii  niinli  iis.  rs  h  - 
t^.,  the  one  on  the  anode  side  wan  then  altered  to  its  i  -iold  value 
aOr  laiMenaerofarade.  the  other  condwuer  beai^  tah  tmaheged.  The 


in  the  telcphode. '  The  reqnifed  reeietanea  f  hem  tba  eaUloda  to  T 
if  then  manifestly  derived  from  the  e<|aalioB  {r^mijftr+wt^m.lr, 
its  valtw  bslnK  /^>'(m,  -  rM|)/(r >  1). 


Via. «. 

The  following  are  detail,  of  the  apparatus  shown  in  Fi«K  1  and  2 
that  must  U'  speciallv  referre^l  to.  ibt,  "  IH.  i  .  -7 

rest.  ...1  are  lK,lh  ground  perfec tlv  tK^Jt  I^I!^    '''i'"'  " 

shape,  and  the  X*  of  ^I^e  holi' "  LlM  inTar": 
|U.d  free  fro.n  chips.    The  plate  is  p„,  i„  positio^  i„  .rchTSLSS 

elecfriSnSS.JS^i.  riV'"'''  '^  '^  '"»"ner  in  which 

between  the  ^lo..ro.l.  .J^^S:^£^lZ  I^CLi'wu: 
employed  to  make  a  joint.  Nev«th*elem.  «  «ua]l  S^JLTofUnuid 
always  creep,  up.  .„.i  ,hi,  ,„        riia~n'^SSSn  cuS 

o«-,ns  to  .v»porM,m,.  more  especially  when  alcohX^^S 
nr.,  o  upl  .^,,l    A  v,      small  amo,„„  of  va^-line  thicket 

]    ,^1  h*"  'Pr^-ul  round  the  clgeTf 

the  electrode  lieforo  it  was  pla.  ,  ,i  ,„  p.  «ition.    In  order  to  itmrd 

X"t  J';i^^h::h''''"'n'\"°^'^  backward/^'"  t^TrZ 
o\er  tiie  plate,  which  would  have  cansej  thr  .  ,,  a.,  ,,,  Kurcad 
over  >t.  Mirlhee.  a  eardboani  ring.  <•.  w  a,  fixed  on  the-  ghi.  ,111^1^ 
means  o  parattin-UHX.  aitd  the  electro,|e  rotated  insid.  tin,  n  ■  ,o 
i:  re::"  "\  r-ir,:-  71.0  .leetrode  couW  eaj;"l^''i;veu;a  U  h 
when  1  -.  „>  „  l  ie  I  and  bk  in  Fig.  2.  by  plMinlt  a  aniaU  mirit 
levrl  or  th.  cla,s  plate  , Fig.  2)  :  the  r.Mm  MwST  to  wh he 

XT";,:':,  rf-f-'r"'  "r'r » '-S^.a;lr''Th: 

lulK.  C.  t  ,<  ,nl  nf  utiifh  WHP.  bev„ll,.d,  wii»(Ued  ceMrallv  in 
^'the'u^tr'  nor^r /'""'v  in  position  with  rega^ 
t^Jiw^rUm^   Xf     '  l  V,**'t."''''^'  al,..  by  means  of 

the  t«Q  clMup,  M.  and  -M.  Fig.  2),  both  of  which  are  faM.  iud  to  a 
OUilnon  short  roH  «.    tba  clamp  M,  at  the  .mue  tin.     V  cs  to 

fion  d  .    '  !>»«?.  thua  aUowinit  enmcknt  room  for  a 

atetoodaa  have  alw«dy        referred  to.   Tha  phea  when^ 
•  Xtittekri/t  Pkjf*.  cirnt..    «»,  IW.'  ' 
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tdhlMaa  of  KCl  of  tba  tUtaitxS  cleotmclc  is  mode,  ia  indicntcd  in 
both  flgnre*  by  J.  The  method  ^  ftllinK  tb«  tuUia  F  and  O  and 
k««pnig  the  liquid  in  them  h^  iiumib  of  cotton- wool  plu^^n  bofurt 
placin<;  the  tubvsin  pooiium  will  need  no  furtlur  pxplmifltt m.  i  . 
atdetablc  dilltculiy  *  i«  't  tir  c  oxperioncod  in  lurrarii  in  -  tin  nn  .,1, 
to  satisfy  «ondiliiin  2,  rel.  ri-i  d  t<>  nnd«T  the  headinfi;  "  lii  -ciiiitiua 
of  Apparatna  aiid  Klectricul  An  nn  :,tr .  'ITie  method  finally 
n<lopt«<I  oonaitted  in  the  otiiplovnu-nt  of  electrode*  of  eitlier  copper 
or  inorcnry,  the  eluctroh  to  un^  wwiiiwliwi  faaiqg  dilnllifmy  bl 
tho  vicinity  of  t]i«  clovtrodo  bjr  s  aoltttiiia  of  IttMal  mH  mich  VM 
rnn  in  slowly  through  llic  capillary  tap  funni^l  V  (FiKx.  I  and  2'. 
Tbt  diapliiood  electrolyte  wa.i  generally  roniov*-*!  throuph  the  tiiliit 
W  (fig.  !)•  The  anode  solution  otupfoyeil  in  ronjunclion  with  tlie 
COpiMrdeetrode,  when  the  electrolyte  WAisanncid  nlrnhntic  aolucinn, 
pon»i-Hl(il  of  cuprous  chloride  diwiidved  in  a  mixture  of  aleohol  and 
liydrochloric  ncid.  Wlicn  the  electrolyte  waji  an  alkaline  solution 
containing  alcohfl.  und  alno  in  some  experiiiienla  on  ak'oliolic  atid 
solutions,  tt  luori  iir  v  i  1<  i  trode  waa  employed  in  contact  with  a  solu- 
tkm  of  luerciiroiit  nitrate  and  a  littlo  uitriv  luid.  Ait  the  IttUvr, 
faowavar,  m  •  rule,  nroduoed  a  pmagUMt  in  coatttet  with  the  eke* 
Inibrte  under  ewnimttion,  a  eolulion  of  Munwnium  ntintte  was 
iotaipond.  The  liquids  in  this  (  jMo  wera  ran  andM  the  elcetniljrbs 
in  the  folhnrinR  eequmcc  :  (I  i  ammoninin  nitiate  Relatioa;  (8) 
mercurouB  nitmlo  nohition  ;  (i!)  mercury. 

The  rc(|nirvuii'iit  tliat  tlic  apparatu<i  should  allow  Hcveral  sunvx- 
sivc  <letertnin!iliuii!i  to  be  performed  without  takinf;  it  to  piei-t<,  was 
only  met  witicfactorily  ^vhen  the  cntliodo  ^va>i  at  the  l«p.  an  in  Fig.  I. 
For  tbi*  piirjui-i^^  it  was  ncccsiwry  to  renew  tlir  litjiiiil  at  the  cathndfi 
by  Klirrini;.  \\it\<n  ,t  at  the  nmtw  time  oaiinini;  anoile  Rolution  to 
C  Jiae  iuto  the  caitiode  com^tmoul.  An  will  be  seen  froiu  I'i;,',  1. 
the  rabher  tube  iB,  with  eerew  ctipe  TT,  end  the  ghus  nde^tabe  H 


Fw.  -t. 

wen,  ihi-refure,  introduced  bet woon  the  tubee  B  end  C.  The  lualhod 

of  using  ihem  was  th<>  followiii|;: — When  a  dotenninxtion  wii» 
finish-  1,  tin  -ido  tube  S,  which  Wan  i;<'ner«lly  left  op«ii  dnrintf  llio 
I'Xperiuient,  was  closed,  about  .')  cubic  cm.  of  air  h«»in£r  b  ft  in  it.  Thi- 
ctnndani  e  lectrode  wa»  then  removed  by  undoing  i  In- 1 mii'  ction  at  .1, 
and  a  nibbor  stopper  with  a  tap-funnel  introduced  in  its  pUce.  The 
i>crcw  dips  ¥Y  were  then  closed.  A  considerable  amount  of  eke- 
tri>lyi«  wee  tbns  forced  out  uf  thu  cubUir  tube  R,  and  wee  allowed 
lu  iociipc  throngh  ono  of  the  taps,  The  tof>  port  of  the  apparatus 
was  then  tftkvn  from  the  retort  itttBd  end  moved  up  and  down,  the 

rubb<'i'  tulie  It  iM  in^  uncd  tlx  A  hinge.  Air  bubbtee  frolli  the  siiilc 
t>i)>e  S  could  thu-i  be  admitted  to  ttir  the  liqnid  and  a(t«rwai'd!<  be 
returned  to  ihe  tube  S.  Wlien  it  uas  neceraiarv  to  leave  the 
apjiuratu*  overiiiKht  the  anikle  solution  was  removed  through  the 
tid  e  n  o(  the  tiip-funuel  I  ;  beinR  replaced  by  electrolyte  run  in 
through  tlie  funnel  introduced  at  .1.  It  waa  thus  found  po»sil>lc  to 
keep  (hi)  cmliMde  compartment  perfectly  free  from  anode  dilution, 
even  whan  experimenix  were  spread  out  over  iti  veral  day*.  The 
appatatua  waa  bLn>  uiii''4l  fur  Kingle  expcrtiui>ui«,  wiilKWt  the  rather 
troubb  srvme  armnt;om>  tit«  nllowinc  »  niMiition.  For  the  purpoee 
of  lilliu;;  the  apparatus  an  ilhiNtrated  in  rig.  I,  both  the  fiiiuiefs  1' 
and  V  niuxt  bi<  employed,  the  top  bein;;  inverted  for  lillim;  the 
upp<-r  part  throu^jh  the  fumiel  V.  A  vent-bole  with  tap  (not  shown 
in  the  tij(arei  allows  the  air  to  escape  through  the  bung  L.  The 
1 1  •  (  I  'liubblex  nrc  removed  from  the  cathode  through  th''  i-ide  lube 
S.  When  in  uw  tlio  apparatus  wa^^  placed  on  a  non-vibratin!; shelf, 
Tlic  electrical  arrangements  sire  sliown  complet"ly  in  V'lii.  I. 
TiMn-  coiupriM  Uiv  tuoin  circuit,  the  coDdeiiMr-brid|;«;  circutl  ah^udj 
explained  and  the  polenliometer  circuit.  The  eunrent  wm>  derived 


from  a  battery  of  nmall  accumnlator*,  A.  and  WtM  kept  Mrfccthr 

constant  by  variation  within  siuitable  liinite  of  the  originu  B.M.r. 
enijiloyed  as  shown  at  It,  I'if.'.  4.  It  passed  throoffh  n  known  con- 
stant resistance,  C,  then  throuKh  a  dial  box,  provided  for  the 
purpose  of  introducing  when  re<|uircdthc  resistance  m.  As  a  rule, 
tliis  box  was,  liowcvfi,  kept  free  from  rtsiHtancc.  After  thii*  the 
current  passed  through  tbo  elcclriilytic  cell  K  mid  (iuiillv  lhr<'Ugh  a 
rough  resistance,  I',  of  aiiout  tbe  .■»am<-  niugn;;  nli  hitter. 
For  the  ptupoae  uf  d«tcriuiuing  tht: current  Mrengtii  and  tlu-  cathode 
poi«iitiiil,  toe  voltafi  between  Ihe  enda  f  end  a.  of  the  Itnown  reeti- 
tanre  C,  attd  between  j^i  and  the  atandard  auxuiair  eleelrodc,  vera 
niea«urc-d  on  the  same  potentiometer  circuit.  The  latter  wn«  com- 
poscfi  primarily  of  a  slide- wire  with  a  vari.-«ble  back  rcsiKinKte.  Aa 
several  ponit.s  of  the  potcntioliieU'r  Inul  to  be  Lapped  «iniiillaiieously 
during  hji  exp(>rinient.  a  sy^lem  of  wiri-»  along  whirb  mi^iriiry  eups 
rmiM  fas  moved  was  an'augeil  in  parallel  with  the  nlidn-u  ire,  and  the 
r  riiiri'  fiotcntiaU  tapped  off  from  the.se  mci-cury  cups,  the  electrical 
posilioii  of  tlie  tatter  relative  to  points  of  the  slide-wire  being 
arranged  by  separate  dclerininations  bi  fore  an  experiment.  Tlicfol- 
lowiU|;  uiauipulaliuuE  and  mtuuuremeuts  uere  carried  out  during  an 
espennient.  The  eunent  twne  kept  eonitaat  at  a  kttown  value,  the 
poientionieter  rtfinlated  by  oeeasioael  compirision  with  a  Clarit 

cell,  and  the  ivsistance  between  the  CaUlodeMdT  '  i-ed  now 
and  agam,  as  explained  above.  .\t  the  eame  tilut .  iIk  <  ithrale- 
potential  had  to  bo  dolerumied  by  inea.'inrement  of  tiie  l!.M  F. 
between  'j.  and  tlie  standard  auxiliary  tIectroKb-,  and  the  tinn-  bi«l  to 
be  read.  In  order  to  facilitate  Ihe  last  two  deterininmionK  a  i  linino- 
graph  was  designed,  whii  li  contained  a  Ktiib  -win;  that  wasshunti  d 
parallel  to  part  of  the  pou  ntiometer  ciri'uit,  'l  h(>  slider  on  tlie  latter 
was  moved  by  hand,  so  as  to  balance  the  difference  of  potential  to  l>o 
measured ;  itspojition^howcviar,  waa  automatically  recorded  oiiciu'rc- 
paper  moved  paet  it  b;  mcaneof  a  dimmotaled  by  eiockworit.  With 
refjanl  to  tiie  aheady-exphdnad  UMaetueuicnt  of  the  rawbtauee  linHU 
tJic  cathode  to  T  by  means  of  the  oondenaer-bridce  circuit,  it  mtiet 
be  pointed  out,  tir«tly,  that  a  fabe  connection  ia  uitrodnced  nnlen 
the  galvaiioiuctt'r  Ii,  fur  measuring  the  curretit,  is  thrown  out  of 
circuit  diirutg  »  di-terniination,  and.  secondly,  that  the  rough  resis- 
tance I-"  is  required  in  the  main  circuit  on  account  of  this  lueasure- 
luiMi  i:'.  order  to  prevent  the  greater  part  of  the  current  from  llie 
induction  coil  frotu  finding  its  May  through  the  battery  iiiHlerul  of 
tbrtnigfa  the  efeetrajytie  cell.  The  rasiatanee  taken  from  the  dial 
r«t>l«(ance  box  must  be  w  miuiU  that  ite  oBTeet  on  the  etirrent  dnrin;; 
th«  fraction  of  a  minute  it  U  IB  oircatt  need  not  be  eonaidered.  All 
the  point.s  of  the  various  einmile  that  wero  ex-er  interduuiged  were 
connected  by  special  wires  to  a  central  switcliboaril  of  mercury  cnpi 
on  which  all  the  connections  were  conveniently  niid  rapidly  made. 
All  such  pniuta  are  indicated  in  tlic  figure  by  <jr,  other  •witehe* 
I  "  iugindkniedby  B. 

(Jo  be  continued.^ 


RAVOBfH'I  RlflM  OP  imOHMIO  UOIlie* 
Umi  GOBfBOL  FOl  BEAOtBIO  VUOf lOI.* 

BV  JUIIS  I.  iiaL. 

.Mr.  Hall'ii  I'aper  rontiunedii  geaerul  deiscriptioii  of  the  ICaworth 
systrm  of  regenenttive  ocntral  for  tnmway  moton,  in  wfakb  Ihe 
rurient  generated  by  the  motors  on  the  down  i;radlrata  not  only 

aasists  the  liraking  of  the  cars,  but  also  n  timis  ciicr-^y  to  the  line. 
Nfany  particulars  of  this  system  have  air,  ad v  appean-il  in  Tlio 
Klf  'iririnn  (sec  Vol.  LI.,  pp.  Uti  and  :  \'ol.  1,111.,  pp.  41.  4H, 
10<!.  '2tlt,  *J0,  'tit"  and  .W").  In  order  to  avoid  repetition,  a  com- 
siilerable  portion  of  the  I'aper  lin»  lu-i-n  oiiiilled  in  tlie  following 
nb*tra<'i. 

The  regenerative  UKitor  dilTers  from  the  s4-rie-'  motor  princip>dly 
in  the  fl<tld  windin;;s.  .\s  far  as  the  gi-ix  nil  con^tniction  i-s  con- 
cerned,  ii  is  a  series  luolor,  and  the  d<'tails  uf  coiistiiictiuu  til  ttiony 
of  the  motors  in  use  loraariee  control  ase  eseoodinKly  well  adapted 
for  regenerative  rei|iiifvments,  and  nive  excellent  rciMilt*  in  praeticc. 
The  field  windings  are  composed  of  slnnil  nud  serie»  coils  wound  and 
insiilat'  d  aepiwntely  fnun  i  nch  othi  r.  The  shunt  coils  are  wonnd 
of  suitable  sei  tioii  <if  e-iiiiliu  tor  and  nmnln-r  of  turns  lo  enrry  tlt'5 
eiirn-nt  necessary  to  s/  cin'r  liie  nmNiitnnn  lield  excitation  reiioiieil 
to  give  the  m-ce-sary  stinting  tonine  ami  iiiiniMiniu  ¥pri-il  which 
it  is  desired  to  run  for  regnionitiii?i.  I'.y  nienns  of  III'-  -Imit  ii' IJ 
the  whole  of  the  spi-cil  r<'gMlation  i-  eiiccted  h<'tw<'eu  ininiiiiuui  iiiid 
I  ~  I  III'  111  B|i>;  (  d-^.  The  iiiimmuni  spi  ed  is  ;;cii<  i ally  ahout  4'o  miles 
{lii  lioiir,  and  the  iiiaximuui  11  to  lt>  uulva  jwr  liour,  giving  u  speed 
ratio  uf  about  lH  ta  L 

The  variution  iu  field  Oitcltaliao  b  effooled  by  mi>Aiis  of  rfaeottalie 
r>"/idiitiiin.  'I'liis  is  rlTeclCd  by  inenns  of  tin-  spi .  J  n  ^.-ulatiug  b^ers 
of  the  <'»ntrolb-i  in  aboot  M  etopei  thus  u'iviitg  an  nv> r^ige  variation 
ufspei  ds  of  about  0-H  inil,  per  step.     K.n-li  of  thi  ^>  !-lep«  ii'V.?r  I  t'>,;- 

'  Atulnuit  of  a  I'apcr  lead  bcloie  tbe  Trainwa/>-  aod  I^^ht  llnilwaya 
AeioelatieB  on  Thoisday,  October  SO. 
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drivar  of  «  ri-c'  Tieriitiv*  cnr  a  dtitijnvt  «peed  ai  wbtob  Iw  M  <lriT« 
the  oar.  an<l  At  ev«cy  nKHXMIlt  ho  know*  at  w1»t  ■pi!«ddM«ar  i» 

(ravelling;  on  level  tmek,  and  the  ■pMdaaT«appraxiinBt»lyih«»niii'- 

whether  aaeeiitUnf;  or  ilt  iw-f  iuUiif;  gi»(lieiil<i. 

When  it  ig  necvHsarv  to  dpcreaso  the  uperd  bi-low  the  iiuiiiiiimii  of 
reK*'"' til  line,  the  ariu.itiirc  circuit  is  i<iii  p.  .ticfilly  ili'' 
oonru^ctc)!  from  the  hue  cintiit  mid  olowd  throULli  -  u'.Uilo  resin 
tance.  nnd  ilic  xpu  d  ix  ndiiccil  to  about  1  inilt-  |«>r  iiour.  Th" 
ikotual  fito)i|uii:r  1^  l  iTi  rUNj  iiiechaiticnlly.  except  in  ciii*e«i  ft  urcut 
ttuergeiic;,',  w  hen  amither  uirxli-  of  >it<"jppini;  ia  provided  by  uietKiii 
of  ft  MfiM  ieU  wyidiii;;. 

Vb»  (CrEew  field  winding;  is  nrrnnijod  to  ni\c  n  noniber  of  ampere 
tllRlx  mllu'ieiit  to  ri'dnce  tba  xpi  t  il  of  tlir  riir  lu  iibo>il  1  mile  per 
bonr.  liiid  in  dei-isiied  prilMipally  'or  (me  when  the  our  in  dcurenditij,' 
a  )"r»Mlieiil  and  llin  eiirretit  xiijipls  (iiil<.  l'n<hT  miih  i-irciinntaiioes, 
the  wrieH  lield  uindin^'  Ik  xuitohed  into  eireiiii  for  oontntllini^  tlie 
spf'ed  of  the  car.  The  intrmltirtion  of  the  wrieH  «'iiidin<;  can  Iw 
tll'ected  h\  the  drner  or  ftUloniBliciillv.  As  a  mutter  of  ^ifelv, 
njTni)(;entcntii  nrc  provided  ho  that  it  switched  in  aiitoiiiatiriillv 
anii  itide|*iideritly  of  the  controller  in  rnne  of  the  irolh  v  li  avinj; 
the  OwrlKMul  wire,  or  eleelroiuitgtietii.-4illy  in  eA»«  o(  Uui  cirtuit- 

hreaker  blowing  at  Uw  xtatiaa.  In  th*  rpftnacaiiva  luolor,  the 
dirvrtion  of  the  cwfwit  mpaiiM  eoaataiit  in  thi^  fiaU.  but  varie* 

in  the  lu-nintiirc.  eithmr  Mitomaticaliy  or  at  the  will  of  the  driver, 
u  iihont  nlK  rinK  the  cOnn«rllfi«B  of  tb*  aruatui*  circuit. 

1  here  are  notuhle  ini«t»iiee<  in  traiinvav  eorislriK  tSon  whi  re  tlu' 
line  pre««nre  Mine*  <><iniiider«i>ly.  I  <'auie  neroMi  oiK'  i-aw  ihe  other 
ilay  where  in  a  di?<lanee  of  ahoiil  'i-'>  mile>  thei'e  wan  a  drop  of  .">0  voll». 

'I'lie  reKeiierali\e  sv:<teiii  will  reclifv  those  ih  feets  in  distnhntion 
luuvh  more  rM'ectively  than  by  any  other  means.  Suppose  the  dis- 
tribution of  line  prewsuro  on  a  Irvel  tmefc  lystem  i»  conMden'il 
under  wgCDerelixe  control.  Co4i«Hi«r  thai  one  ear  nialtee  ti^'lu 
iKop*  per  mile,  and.  on  the  avertme.  »lo«r«  down  four  time*  on 
account  of  tnkfflc.  I  will  suppose  that  in  <ie<>on4l!i  are,  on  th<>  nvemce, 
eii-iipic^l  in  lhtv.e  hrakiUR  operationK.  Then  I'J  ll>  iiiiniile!i 
per  mile  spent  in  bniknr^'.  On  an  a  v.  rape  s(i.(d  of  7  miles  per 
iioiir.  therefore,  the  tmie  oeenpieil  in  brain n){  emia Is  I  I  mimites  (mt 
hinir.  If  one  ear  o<'eupiett  1 1  iiiiniiti  H  per  luior  m  hmkillK'.  then 
61)  is  the  iiuiiils  r  of  ram  that  woulil  he  n  ipiired  to>le\elop 

liiill'ioieiit  hrakiiiK  power  to  maintain  a  constant  remrn  of  eiirrenl  to 
the  liii«  aiid  coiispqiieutly  a  mauitviuuiiw  at  preuure  equal  to  t  he  prcn 
•UM  M  tba  aniaMltaiK  ctntion.  Cnimni  ntacned  to  iIm  Una  during 

t  enrrenl 
I  not  iill 
im  ears 

in  serv  ice  tliei'e  w<Hild  l)e  Kiitlicient  cars  mi  the  track  to  ijive  an 
averiise  of  2.!;!  ears  eonslanlls  eii:,';if;ed  in  hrakmi;  and  retiirniiii» 
ciirrint,  am  niitint*  to  alKnit  VIM  "J  amperes.  On  a  level  irack  system 
operatini;  l<iil  t  i-  ihere  are.  lliei i-fore,  on  the  avi-ni|^'.  i'l  of  the 
rarit  in  (uLrHUel  uith  th<'  ^eiienitorsi.  and  deli\ i-riii;.*  ('itrn*ni  to  ih<- 
line:  and  it  i»  i  vident  the  '131  ears  disti il>nte<l  om  r  the  roiit<  v\i>iil<l 
iiiaint^iin  the  liiu  at  Curl,v  roikktAtU  pn-uiure  l)iruii|;huut.  It  i* 
Bvidi'iit  where  the  car  uiotora  anppiv  part  of  tha  currrat,  tbut  a 
oMtmpuiidin;;  prupoTticiii  ran  iM>  mvm  in  the  caMe  noltvork  and  m 
tlMidant  oi  tbo  Bmentuiit  atalbm. 

Tneeo<t  of  nrngyon  itve  air«taH»  irauiway  xyst- m  i>  ak><ii  I  -'kI. 
per  car  mile,  mnKinif,  howexer.  tip  {>•  n.s  imn-ii  as  ;!  il  uiul  ;t;ild. 
Ill  souie  iiist^inces.  The^e  heaty  eiirniil  coiisiiiiipiioiM  an  foiiiiil 
111  hilly  dixtrielM,  vvheie  ihe  ;'ra<les  l  aii;^!'  lip  In  I  in  'J  or  I  in  N,  and 
where  (^ndc^  of  1  in  l."i  and  I  ill  I  I  are  eoiiiiiioii.  It  is  in  disirieis 
micli  UK  UieM-  dial  llu«  ret;»'iier»l)\ c  system  iKof  tlie  (jreatesl  ln'iu  lil. 

MMtwbcioam>rKy  eou«uinp«ion»  of  l-a,  I-7. 1'K.atiii  tn  nmts  pe  r 
«ar<ini1«  mn  lie  very  itMlerially  rednceiL  \Vhi|»  not  clainmi!;  to 
reduce  the  total  amount  of  energy  deiiveml  fmtii  the  power 
Klalion  l>y  an  avcnmo  of  or  SW  per  cent.,  yet  the  ronsiimption  it.i 
iiien»iirpd  ou  the  cam  ran  bo  n-ihu'cl  by  tin  -i  ninmiits  hy  lubijitiii;,' 
a  r»-geiH  r«(!\e  e«r. 

I  i;ivi  h.  I.m  soiii.'  purtieiiliii s  of  iin.^ii>;:i(ioiis  c;irriid  out  hy  the 
I'.riish  I'll  et 1 11  111  Kiiciiii'.Tiin;  Co  al  l>> \oi:i)i.!|.  lo  n>ril>  u<  ri  l;ikeii 
on  :i  II  Cording  wattiin  t>  r  by  Kllitit  iiriM.  I  tui  ixmiltti  ul  tin  ir 
inMsii-aiiun  >)mv,-  iiii  overall  twvin^,'  of  911} pcr  cent,  in  favour  of 

Hftm  «f  ItfgenfNitire  Jfodur  Tii  lU  tt(  ItrrtHfurt. 


«m  at  m  KTueraung  nuxm.  «  nnem  rauuRiM  w  ina  one  i 
tbeae  Waiting  aetJone  would  pradtmon  tha  ntantK**  "Madv  ei 

of  ahont  -i  iun|ieres.  With  four  ran  bi  opr ration  they  would  i 

be  eni^Mi^vd  in  braking  biiiiiillntM>OUalv.  MIt  if  there  were  in 


J-'cile  rtadiiigB. 

Tereent 

I'ower        Power  wlutn'il- 
oonninied.  letnmed-  . 

Mttn  Honno  to  VoreHTcet   t-KW  O'TVO  ■  17-SO 

Fiirr  rtp  rt  to  Mile  House   I  Wifl  Hl-Vi  I .!  si) 

Fnic  slrerl  1o  Penny  coine  C^uick   :1  o!H  l'*2o  .'is nil 

I'caBjt-coow-t^Hick'toFDrc  stri«t   i  9-4Wi  1 -lU 

Pwwy-eww  <|Bicfc  to  Cttni«r»  H<»d  ■ .  Il-I.'>3  I-ThO  XH'jr. 

OtDal'eBHd  to  Penny  conu  vokk..  13-4W>i  5  ' 

AmnsB   .    ioa   t  M-:iu 


Hibt  CWriad  tbeir  lBvr<stit;alinnii  further  and  examined  (he  con. 
nninplion  on  xev  ernl  Kt^des'in  detail.  The  results  of  llieir  Smtinp 
is  (pven  in  the  f<illowiii|;  table  :  — 

lifnlt  0/  tl''-f<'^uratir  r  Motor  TriaU  it'  Th't-*  np^trt. 


Oanetuaed. 

Field. 

Betiirned 

Kield 

P«r  eent. 
Itvturned. 

8ioke  Hilt   

1-70 

B-O* 

0  "ill 

S-s  ► 

*■> 

1-76 

a-04- 

0-7II1 

;» » . 

40  SO 

I'M 

J-8  + 

SO* 

to3«+ 

W» 

TO*- 

•  OMO 

,  M-« 

to-J-1  ^ 

TechalaalBdbool.. 

S*l 

•'••it  t 

1  0  • 

sn«T 

to  ■.»«■•  + 

In  (•.•7  • 

111  roiisiilerinj;  then'  pnrticii  u -  it  i  iiim  ii.it  be  ovrrlcukcd  that 
they  im;  ohlainiil  from  converted  series  pamllel  luotors.  where  tha 
<  leetncal  looi-s  are  ^-reat.  r  by  probably  .'<  per  cent,  than  WOUM  exiH 
in  motor*  upeciallv  desif^cil  for  the  ri  ffeneralive  synii  ni. 

The  table  on  next  pai;"  bi-  <•(  iiilerciit  as  ishowiii){  the  current! 
in  the  Wluatlire  and  lield  circuits  in  a'cendinn  and  deiueiidlUg 

vafioOB  Kmdee  at  |ieMin|K>rt. 

fiV/Kirf  uH  /«»yrn'iu/iri»  Mi'li'r  Ti nil*. 

Trial*  vitbear  No.  as  fitted »ltb  t«o1L'>  m.i>,  moiorh  Tbaknd  for 
eiioh  trial  waa  conatanl  tbianxhoot  tbe  ]onrney.   Ko.  1  test  waa 

made  with  average  DtlUber  of  paaaanKtrH  on  biK-ml;  No.  '1  with 
lo.id  ei)nal  to  half  load;  No.  8  with  loml  e<|iial  to  (nil  lotd. 

Thi'M' iihserviitionx  were  noted  by  iiivself  during'  the  trials  liwt 
year.  I  may.  [m  rhapa.  here  n  iiiark  that  in  only  one  iiistanco  wiw 
theri' any  (lev en- sparking;  at  the  comnnitator.  ami  that  was  only 
momentary  in  mountint;  .Mln  rt  road,  when  the  eiirrent  rot*  to 
lliO  amperes  bv  the  field  bemi;  rodueed  tiHi  low.  The  lipires  in 
each  case  iiidic  vie  the  maxiiiiiiiii  eiirrrnl  oWrveil  in  either  aecvnd- 
inn  or  desonndini!  the  |{ra<lientii.  The  aerie*- parallel  motor  fbr 
opiTsiion  oa  bv^  Unca  w  defleient  in  ntany  wa^'n.  and  in  it^  appli. 
cation  to  hilly  diitricia  it  !■  more  particularly  deHcient.  In  nich 
dutrii  ts  it  IS  only  in  operation  about  half  it*  tiine.  the  other  half 
beini;  spent  in  idh  Mc»»  when  descending'  pradieiits.  The  manufae" 
tnrer"  of  s<-rie»-par«llel  nioiorx  claim  llii«  as  a  decided  virtue,  and 
say  that  diiriiiu  the  time  the  motor  is  remaining  ulle  il  can  CiKd 
diivvii,  and  by  this  means  of  ciKiIiiiv'  tliev  an-  able  lo  put  in  a  tiiolor 
of  considerably  !es.s  p«iwer  and,  therefore,  a  more  economical  motor 
as  far  as  cost  is  coucerued,  A  pair  of  gene*  parallel  motumofabout 
:Mi  II. I',  costs  appMniniateiy  iltSifX  Tbeae  apeniiinR  100  tuileapar 
dav  on  hilly  linea  absorb  on  the  averaii»  1*5  unit*  per  ear-mne.  or 

\M  units  per  dav.  Kor  a  year  of.  say.  H«N>  days,  the  eomnillption 
would  l»'  I ''.(kX)  units,  wliicii  at  lyi  average  cost  of  ]'.%d.  per  unit 
Would  cost  tiJsl.  .Is.  .\t  the  end  of  I'J  montlis  these  iiiotom,  with 
the  isiit  of  currem  adilesl,  would,  therefor,',  amount  to  t'l''!l.  os. 
.Vow,  I  w  ill  »iip|xise  1  piir  t  '  n  sjetumtive  motors  for  siinibir  work 
costs  1170  ;  for  this  ■  ;  i  .  \i  iisf'lhe  motors  can  work  alld.\v  I  jMf; 
aiul  do  HI  pi  rcciit.  Iii'iii  Al  ii*  and,  at  the"aliieSiiiie,  save,  say,  "i'j  p<'r 
rent,  iif  eiMTCv  re*jinn*d  liv  the  "mtu's  parallel  svsteiii.  Now,  'V* 
X»'t  i-eiil.  of  t2t*\.  .'is.-iTO.  f>».  HiU,  .-iiid  IJ?^!.  Ilk..  tTli.  tis.  ;kL 
=  tin.  9d.,  the  n>senemtivB  moton  eoatiqRt  aay.  X'17lt.  tha 
runeiit  rotting,  my.  £>ill.  Ibi.  M.,  luakea  a  total  of  £181.  3e.9d. 
The  savin,;  i.f  tl.M  n  (^-ncrnliv  r  ui<>tors  at  the  end  of  12  month*, 
is.  Ilieli  Imi.'.  .'Sd. 

I  li:iM-.  howt'M  I-,  lalo'ii  llie  r»  t;etii'rjiliv,-  iiinlor:*  as  i  itsliii^j  i'"20 
mure  than  the  ii  rii  s  moinr  -,  bin  wr  ».  e  that  the  muki-is  of  this 
class  of  motor  iisi'  the  same  rated  power  maehini'  for  ib  seendm^ 
^.'ladi  s  vvheiinsin^'  the  i  b  ctroma^iu  tic  brakv  ;  tla  nt'oK  tln  i'i  is  no 
nei'd  to  iisi'  a  lar:;'  r  iii  iehiite  It.r  re;;L!iierati\e  work,  sj  tile  s^ivin^ 

of  LTKI,  7a.  M.  on  the  first  year's  work  eitn  be  inrrvasetl  to  XTO.  7><.  Ihl. 

The  braking  ladiig  eiffeted  principally  by  the  iimt'ivni.  the  life  of 
Ihe  brako  ijear  i«  tireat)}-  exlet»d«<l.  Wheel  Works  .m  h  vd  i.  i,  k  is 
a  rulelaat  abont  aix  week*:  on  hilly  roaie^  lb"  lif"  is  re  i  n  ed  m 
^  ,iiie  c.ises  to  as  imirh  as  ivvo  vveiks.  In  track  liraki  s  ihc  j.liue>  in 
SMiK  1  asi  s  are  re;ie\ied  as  ofti  ii  iis  once  a  ibiy  ,  ari.l  in  >iiioe  vi  ry 
hdly  di>tricts  as  often  a.  twire  d  ely.  Tlie  lif>  of  thi'  vihis  Is  i  .  alxi 
evlended  in  n  ;:eneriitiv  e  c  iiitni:.  When'  the  hi  ake  i^e.ii'  is  i-on. 
siiiiitly  bi'iny  Worn  out.  tin-  lilioin'  in  Ihi  ear  sheii  is  enn'i'.»poiiiiiii),'ly 
iiti  leaded.  I  shall  lie  (|iiite  safe  ill  saving  that  on  braking'  im  i-haiii-^rn 
and  ear  mainteiiaiire  {generally  a  saving  can  bo  eilceted  euiiuuhal 
as  f"lk>wis: — Brake  blork*  and  nierlianieui  (^leniUy,  aat  ini;  j»rr 
iinmuu  per  <nra>l.'tA,  Renml  enr  nhed  UWiir  mid  ntlenil&nceaCv, 

Wear  and  tear  of  e.irs,  ic  vvheehii;;  and  Irn.  i;->,'  ii|i^t'ltl.  Iinikin^  IV 
tol  il  of  Wj. 

in  snpporl  of  ihese  rlnims  ,if  n mu'iiinal  iKjiKiun.  I  <im»t  r»'f|"r 
yoH  to  ihe  will  1 1  hraki  ,  blurk-^.  .V>'.,  vvllii  h  Imve  Wsni  sen!  here  for 
tf'.s|ieetiiin  bv  tile  MiMnii^'t  Is  ef  ill'-  Oevoiiiioit  and  J  e.sti  :r:  Tnilii. 
vv.ivs  and  the  Sii,uhv"'rt  'I'r  iinwav  s,  i'h''  s>  t  fi  i'in  tlie  I 'i  v  n-iiioft 
n  Keiierutiv  e  car  lia^  mil  ■J.'rOoil  iimIcs.  and  is  eM'b  ully  ijvkhI  ior 
niiinnv  ateitla  r  lll.iAKi.  The  ^. T"  s  pKi-dlel  1.1'  i  I  r'Ui  ilamt  XffUli 
mile.-.,  uiiil  II  p.iir  IS  Ivm^  on  the  l.ibie  loi'  i'.ii|Heliv:i. 

Ill  coiim  i  lion  with  the  coueml  «eonauiiy  in  tueintenanc«'.  f  will 
now  leml  v  ou  what  Mr,  J.  Lloyd,  innnai$<!<r «i{  tlio  Kontbpoit  Traiti* 
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wav8.  says  of  the  rc^gmcmtiTe  w  in  opcFMiSS)  Writing  lo  nw  on 

October  12th,  he  says  : — 

With  telerenee  to  jour»  o(  Hth  for  pMticulan  of  Demi  cii,  our  etpori- 
fnce  of  the  rcKeoemtlvt  contrnl  k.  th.it      hav«  Ifss  troablp  with  it  th»n 
.  .  .'.h  uiiy  of  iheS.I'  cars.  Tb«  drs  .  i  i  him  -'  :t  takvt  charge  of  the  controllfr, 
viiicU  lake*  htjn  about  Hi  miiiut«s  e.icli  mornini^ ;  the  ihed  tnen  ciamine 
th*  unJer  Re«r  ea«h  night  to  MtMT  dp  aav  looae^^to ;  tlm  do  not  find  I 
OM  a  week  luo»e.  With  th«  B.P.  otta  wbTistb  one  man  lo  clean  the  con- 
KolK'i-  !!jirli  ii.t:ht ;       havfi  IH  curs  "-n  the  mad  enprv  dar  snd  Ihey  take  | 
blm  utmul  "iC"  tuiniit^tn  to  CQi  fi  ':.a  I 
The  wheel*  op  the  li«mi-car  have  ruo  in  service  ».0»<\  miles  and  2.000  j 
■lUw  tbrteHiSff  parpoaes    When  the  wheels  were  firat  put  uoifer  they 
mn  sola,  ia  wantotcr,  now  they  are  'iU^iii.    The  pinions  and  gear 
vImiI*  titov  no  sigiu  oi  wear  at  all.  The  coauualHton  altow  •bout ,  th. 
»dA  IImI  was  made  mostly  in  the  cxteoitv*  Ittalt  or{giuti|f  imd*. 

Now  I        give  tlie  rvsult  of  ineaaureiiients  of  wheeU  rnnninK  on 
hillv  diotnctn,  Kiich  »«  l)«vi>nport.    Tho  wheeU  niensured  ou  the 
I'ith  in«(.  werfroii  thf  !>fvonfMir1  mirl  I):-frirt  TraiuwavB  Company 'h  | 
car  No. 4.  with  tlie  n  >;.  tL  i  i'm-  s\>[i  i:i  ul     iitrol.   'Iho  dittiiieli  r  of  j 
ui'w  wheels  when  the  car  wik*  put  tii  «!  vi«c  w»«  30^iii. ;  the  milts  run  ■ 
todU«  «(.To  29,«)VNi ;  the  dianietorof  tho  wheel*  M  datr-  wa«  2)»,''/iin. ;  ! 
Wid  llto  cstiiiKiUHl  life*  loft  in  whrcU  tA  Attn)         'iSO.OU)  inilc', 
niKking  a  lotnl  of  tUMtriy  fiO^tu  uiilcK.  Hm  hummi  of  the  e\t«  iHU  d 
lifc  ot  regcDii'rAttt'«  Mr  writeelx  ii<  duo  to  the  tMt  thiU  tbe  drivorK  do 
not  apply  tiie  bnko  Moek*.  and,  lhr-r<'fori-.  \\\oy  arc  )ir>t  grniiud  nwny. 
In  addition  to  the  economy  in  onergy,  ihttn-  am  also  tliri  olhor 
pfonoiuies  to  ho  «pc<ir<>d,  whicii  havr  l»"<?n  fcmnd  in  tramway  work. 
The  oontrMllK     ii.Tunaeiupnti!  are  miu  li  unipl-.licil,  and  no  such 
4«jiii|)lu  altoii  ■  iiH-  K  ijuin  d  «.«  t>r<' incidental  lo  iiiuhipk-<init  control,  i 
»iiiU>  all  the  I   111  r:  -  i  f  1:1  ii         in  cmi  he  obfiiiu'd. 

Tiuj  rogcnpifttivc  motors  na  a  rnli;  are  generally  run  in  Kfrics  with  > 
tlw  ocdiuiury  aanica  qaada  in  ngurn,  U  it  in  nece«siiry,  whvrt- 
srefttcr  (peedi  than  fma  14  lo  16  miles  per  Intwr  are  nHjuircsl,  the 
chaitRc  from  M-rie*  to  paralli-I  cnu  bo  adopted,  but  the  change  i» 
«'rt'cctt<l  in  ft  way  wiicrtby  tho  violent  fluahin»  when  the  circuit  is 
broken  is  avoide<l.  This  method  of  operation  ba«  been  tried  with 
irtry  sat  isfnptoryrciiults,anil  without  the  resort  to  iiiuf!:n«lic  blow  outs. 

As  paralleling!  is  not  neresearv  in  ordinary  casfn*.  if  1-iii,'1i(»r  speeds 
than  tho-se  mdicated  are  refiuirnl,  iln  chatige  can  In  1 1.  outside 
the  Ulnita  of  tlie  luwtu,  at  certain  pie-airui^d  points,  and  the 
motors  cnu  be  nrilelwd  into  pniaUol  wliiia  tho  cnr  is  stntionuy. 

Tiic  IbUow-inn  is  an  nWtnct  of  tha  dJaeunrion  which  took  plnee  in 
connMtion  with  the  Paper;— 

Mr.  i.  8.  HAWOKTII,  after  some  ceneral  remarks  on  the  principle  of 
tlie  ngtMrallra  control,  and  after  referring  tn  the  ri*iilt;i  obtained  with 
» ttaMffaitiTO  car  in  Soatttporl.  went  on  la  lar  tiiat  not  vmy  tramwaor 
atticsttolor  aoaM  advani^wnfr  ksconnrlai  Mrr 


It  all  dopended  on  the  design  of  that  particular  motor,  fie  alw  iiicniimicd 
that  the  llaworth  eonreited  series  m  it  r  w  .m  il  l  not  stand  11  one  hour>  (<■«* 
at  full  load,  but  he  eipressed  thr  <intiiuu  ili  .t  m  actus!  practico  tl."  11  1 
of  full  load  were  very  much  shorter  and  separated  bv  intetvaU  of  li^ht  load. 

Mr.  n  M.  SAVKlis  rcKreited  that  net  atofs  had  been  laid  in  thoftftr 
on  the  (|ue.HlioD  of  sparking;.  Md  was  of  the  opinion  that  tho  tvdilesi 
torque  of  the  re;.-enerativ«  motor  as  rr)m)i«ird  with  the  pure  serlet  nintor 
was  a  drawback,  ispKially  on  traction  «ysteuiH  with  many  slopping; 
places.  Since  the  iiue  huur'n  IksI,  referred  tu  by  Mr.  Itaworth.  wii<  a 
c  inveniional  one,  it  would  follow  that  the  Kuwoilh  motor  oould  not  do 
the  same  work  m  itu-  c'iirr«»ponding  tcrio  motor.  He  proceeded  to  say 
that  a  xavinc  in  curr<inl  vm  not  the  only  item  to  b«  eonaiderad,  bat  that 
lirnt  I'uAt  and  maintenance  had  aA>o  to  tie  iitkt  n  into  Aceomit  Tlie  nul 
ta>>'*c  in  ill*  wmiwl'i  r,  nf  t>i.»  or>).-r  <-.f  .'l'N>  ohms,  would  be  cipeimvc 

ill,  \V  M.  M(i];i'h:'i  i.-i,:i.ii i.;ii  .  1  .Mr.  lUworth  on  hij  work,  nod 
wmtioned  the  eftnrtii  which  hid  hv-a  made  io  the  direeliou  of  tegenent- 
tire  eooural  00  Hw  oM  Northlloot  tramwtiys.  Ho  al«o  sUnded  to  tlie  oatfar 
^iigHeitttene  of  Sir  W.  8ienMn»  in  tbit  oouotiry,  and  tlie  work  of  Mr  r. 
Sprague  in  America.  Some  time  ago  he  ciamim-il  th<^  runditlons  the 
liiverpool  overhi-ad  mil  way,  and  found  that  W  p;r  ch'ul  of  the  (ii>  ri".- 
delivered  to  the  trains  was  lost  in  brakin*;,  25  p«'r  cent,  wa-i  difiipated  m 
the  resistances,  while  23  per  cent  only  was  u»ed  f  .ir  llie  actual  driring 
Siiih  beiuK  tne  csise,  a  reduction  inciirent  consumption  mlKhl  beexp<c',ed 
by  empSrivr  x  tho  regenerative  sjrstem.  With  altcrnutin;;  curniat  it  vai 
much  cifc  .rr  t"  rf(?«n«r»te. 

Mr.  B.  HViMMIMIKS  i..nneer  and  man.ver  ..f  -Mi-  'if  Thauet 
Traiuwavx)  sai'l  H  at  li,' id  be  sorjy  to  redinr'^  On' cm rc:ii  uulii.it  of 
hii  •Ulioo,  bceaaae  by  doin^  so  the  out  per  unit  would  uecej&arily 
UMflMS,sai  this  aoat  per  una  ttenetataiwaa  Uioally  taken  by  company 
difoetOft  M  abotii  for  eomputiu  '  the  eoraineroial efficiency  of  xeoetating 
stations.  The  snviog  in  capital  coDt  of  the  generalio*;  station  wutild  not 
bo  proportional  to  the  energy  saved.  He  doubted  wliether  a  ear  of  the 
rc^m*Tati\'e  control  wr"  ^af";  Imbii  th.in  -i  '•^T  workc.l  on  the  .leries- 
parallel  eoatrol.  Morr..ver.  c  1  '  in  i ■  :iir"ll<ir  of  Mr  Kiworth  s 
car  were  just  as  liable  to  give  trouLl--  a;  n^o  t  L.acta  of  the  ordinary 
series-parallel  contrgllor. 

The  CIIAIKMAS  <Mt.  T.W.  How)  thought  that  further  experiments 
on  the  reK«nefi'.ivn  «v«i;.m  were  re<)uired  befoie  a  final  verdict  n  to  the 
merits  of  tht  if-i  ip miive  Bysti-m  cuuld  be  lorinuUted.  The  cosii  of 
maintaioiog  tii«  re}>eMcrativi;  eauipmrtit  of  the  at  he  also  thought  would 
be  a  serious  item.  Ue  of  Uie  opinion  that  the  roginomtilO  pciaeifin 
was  particularly  suhnble  for  electric  railway* :  a  tooionbat  radnoed  ttvi- 
hit!  torque  would  not  maU'-r  much  in  such  What  was  at  present 

badlv  wantMl  wa«  a  rrluiblc  wattmrlrr  for  iiH<t  an  moving  cars. 

Mr.  J  S.  RAWoltTII,  in  reply  !■>  Mr  Suyim.  emphasisel  that  all 
I  rtgcnertttivc  motors  up  to  the  pre-cnt  were  dimply  roinerted  series niotjrs, 
and  that  there  would  bo  no  diBicully  in  dcsigumg  n-fcnerati™  motors 
with  very  liirge  tor<|ue>^, 
I  Mr.  J .'  1.  U  ALL,  in  repljr  to  another  point  raimd  by  Mr.  Sayers  in  the 
di>cui»>l«B,  said  that  tiia  eommutatUNi  wtfsatiilaeloiy  it  tlM  MIdconcnt 
WM  at  knit  9  par  sanL  ol  tlie  umntnva  currant. 
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DHIIU  TO  DB.  LU  M  lOUBT. 


On  TMttev « 

l«Bl  0(  UM 


at  llM  hnftatim  ol  Mr.  F.  2.  HagaiM.  Vie» 
piMitol  o(  tiM  Amriiiu  Da  tforaU  Vinim  IMfgmph  Co ,  ■  eanpU- 

nirntury  diniwr  Man  piv»n  tn  t>r.  L*e  dc  Korril  on  ihr  iK'cua'ion  of  hi« 
d'-)>iutun>  lit  ihi"  t'nit.'J  Si;it<>5  aftrr  n  short  > i><it  to  tltix  country.  Hir 
Willinm  H.  I'rvecp,  k.C  It  I'.H  K  .  «iis  in  tlK-  chuir,  and  among  nthrr 
Hiir-»l«  »en>  I'rof.  \V.  K.  Ayrton.  T  U  S..  Iiieut.  Italni'.cio.  Mr.  SAjniifl 
lUrlx^r,  Mr.  J.  11  Carson,  .''ir  I'lidley  IVnTtood,  Mr.  A  1..  '".  h'cll, 
VbMWunt  HorncAMlp.  Col.  H-  V  I  II.  I<  :  K.lt  S..  Admiral  Sir  John 
DatM  HaT,  Capt.  Lionel  James,  Mr  I  M  Johnann.  I'rof  Uv'irKv 
M.  Miochin.  F.li.S  ,  Mr.  <i.iir  M,„  l,.  .»n,  Mr  N«vs!  Mn.fc.Un.  ,  Mr. 
U  R.  Neilwn.  Mr.  F.  C  i  N;,1...  m,  Mr  I'.  C'hailM  lUi  lis.  l,  Mr  .)  iroe« 
HwintHirne,  M(.  A.  A.  Cnnjpbell  Swinton.  Mr.  U.  W.  Sullivao  and  Ur. 
S^Htf  VTiJIao^  K  0 

Sir  WttiUAH  PRF.BCF..  in  propeslnR  the  hMltli  of  Dr.  d*  Vtm^t, 
rclciipd  tfi  '.hf  '-"fT  »mn(!  Is  i^inninf;^  md  •.rrr  gmt  promiwg  of  wirtl'-M 
letegrajiliv      Sp<ukir.i.:  <  (  itir  im  ,\hn'h  bivd  be«n  trannnill^ 

acrou  thv  Atlanli<',  ha  stated  that  wmc  prrsoDs  ugund  tliat  littM: 
meuagea  went  tliroUKh  Ui'  air.  otbnn  that  thcjr  winit  IhtOORli  the 
wth,  and  ntlnTx  that  thcT  ir«nt  IhrouKh  Ihii  tubmarin*  tM*,    In  con 
nection  wsih  tlm  evtnU  about  and  aruand  Port  Arthur,  howovor,  it  hml 
be«n  (hiiwr.  wirelesn  iKlcKraphj  could  do     He  had  alwajri  taki^n 

grr.t  int.  rest  IV.  niif'.i'r.-.  tpti  ;rrKphj,  and  when  Mr  M»r'  ni  -  h.  mlj;ht 
a!iiv  -1  MiisUt  Mrtrc'tjdi  al  ihiii  dut«~rame  H\t  r  t..  Kni:;:ni.l  hf  (Sir 
WaJiiibitM  itlac«<l  tlu!  whuJe  ul  hi*  j>lan  and  apparatus  at  lUv  4i>p0!tal 
ol  thoM-  rxperlm«nt<,  «litW  Mr.  Marconi  bad  raou'vd  at  that  tiaae  no 
(uppoit  from  his  own  coantr;.  Scienec  wta  cxwrnoitoUUm  and  kocv  no 
-ri  iiilr  v.    Iltlnrini;  to  ciittrpriae  in  t!  !•  T'iiU,<!  SH!i^.  hf  5»i>t  thatwh«n 

U  •  rw  scitntiliO  fact  Wai*  plaxvd  before  lin   \rnf'r.i:AJl        i  l:i  rncd  l^liflr  COO' 

iii|rre<l  how  be  c««itd  »fpl}  U  and  how  h>^  ctnild  make  money  out  ol  it. 
UM«4Mlllwlwki«iM»  wqimiiv  kaA  7«*  (•  omIkvo  wm  to  b«  hmtm 

in  It  court  of  taw.  la  eondii^n,  BIr  WUitam  Pr«ec«  raf  arrad  to  th«  eiect 

l«-nt  wirrk  dune  by  Capl.  Lionel  Jame*.  who  «.ui  /  Or  limrt  spsolal  eorre 
»p»ndenl  in  chargi:  of  the  wiretcfts  u  k-itraph  inilallation  In  the  Far  Katt. 

In  rtp!vinK  to  >h>'  tooat.  Or.  i'K  1'()!;F.- T  ^  ;il  :tiAt  li-  .v.n  .  <>f tain  that 
lliTUian  wave U-icgraphy  had  now  di/.j-'immi  il.  i:..'  iIiPilmIli.ti  uliich  were 
9u  l{rAphic'ally  di'scribcd  by  Uie  .\ni.>iki:ari  r.iijos^t      i..  Mt  Doole; 
"  Hinnol^y,  yc  wor  afther  a&kin'  phwat  Wn  Ui<  vmi  I.'.nii  liligraf.    I'll  t««l 
ye.    Vt /.  are  on  a  ahip  armed  with  an  ari  n.iy,  n    iliarar  and  a  jigger 
and  ytf  •.»i«'h  to  nend  a  (ar»-i»cll  mi-^.i^'t  <i(  l<jso  an.l    -mI  lenc.i  tr  yi 
wif.'  DMil  rh.-  rbilder  at  horm.    Vi.  ■  (urinl.  v.^r  milv  si  mbi.liin  l.i  inr- 
•tewatd  for  two  (louiid  and  tttpence,  and  yer  wife  gels  the  news  inttantl  v. 
tmMia.'  y«s  tami  m  Mnfnlrmtc  ■>»  ahara,  rnnd  ■ha'U  gat  it  Man  it's  f  >nt 
if  yv  not  MrataL"  More  proKrcw,  conlfainiid  Or.  de  Poivst.  had  lim-n 
mule  durinK  ihr  lust  I'i  rarrnlh*  than  during  any  previous  period    It  wan 
hii>  Kood  furtune  lii  rrii"  last  year  with  C'ltpt   Jitnies,  vm  corrt"<pondeiit 
of  il'f  /  >i"n.  Ihrn  nn  his  w»v  to  tile  I'ar  I'mU    Ad  a  resnlt  uf  thi<ir  eon 
ftrence  lollowi-d  ihr  TiWi  i  vrirt'lmi  war  service,  which  was  the  tirtl  i«t 
U««(ut  utiliMtioM  i>l  wirrlMO  tdegraphy  in  journalistic  work  and  had 
■ilnUithtd  n«w  mj.  II J«.  FiMa  n  boat  eqalniM  w>U)  only  '^i,  of  antenna 
«rii*  wd  tkw.  tnu>?<iiii(ter,  iMM«gr«  tip  to  1,700  vrorda  in  ImK-th  ha' 
fceen  liaiiKmilifJ  «»er  dintuncw  up  to  210        niil<">,  r«  n  ppn  1  ol  2,1 
to  3't  >^  : I  1^  ]'>  -  minute,  and  frw|U6iitly  in  face  '  F  it  .ui  U' .iii  'i  sin  any 
Bttinberof  Ju|mue*e,  Uuuiiwi,  UonuMi  wid  Uritasli  veanla    ThOM  ■! 
jiltiltiitL  iMM  iMt  DwR  tho  papMt  fta  ol  Idnnol  fanm.  mm<Ii)  v{  a 
MrlMolpietiiimwt  t1i«  naval  opmlioiM  httan  Teni  Artkor  vltleh  aiood 
alune  in  tite  history  of  JoatnaUxm.  In  ihenirnritimr  they  were  catabllibing 
In  America  peruiancnl  wirelciw  eoinmUD"  ,iti  n     <  r  I'^tmilea  ol  Ironen 
land  between  Buffalo  and  Clevrland.    At  the  hi.  Louia  Kipo*it<on,  Kimr 
lU  initallatians  bad  been  attablljilud.  Kioiii  the  steel  otMcrvaliun  tower  a 
regular  Piiuacrvice  with  two  St  IxiUih  new»pa|i«rii  had  bero  ma!nl*.lned. 
Tbi'y  haJ  bandied  Irotu  U.nOO  ui  S.ixiii  wonla  iwr  day  in  Uiat  service 
traujoiitted     taat  aa  an  operator  oould  manipuiuto  liia  Morse  key  On 
September  11th  lont;  distance  communlml  in  had  been  t'«tahlial.'  I  fii 
Si.  LoqIa  to  Chicago,  MMi  railen  overland,  and  cruoing  the  entiri'  1>ti,.;iI 
ol  the  oity  ol  Cliicaifo,  with  it«  mnim  ot  tall  tterl  atructtuea.  mile* 


etvratad 


itUl  taa^ea  of  electri«wi«M.  Thoi 


_  ^  ftatcaatfA 

Ot  tha  nieivvd  ngoali  at  Chieano  «at  a)irprisii>|{,  and  ihowad  thatUia 

limit  of  distance  fr<ini  the  S(.  Umis  »latti<n  mis  by  iu>  means  attained 
Since  opening,  thia  service  had  kven  ontiniiKUs,  luid  they  were  daily 
handliut;  a  lar^e  number  of  messuL-es,  nut  only  to  ChienAO  biit  to  KaoMU 
City  and  Springfield,  UUnoia.  tbv  distance*  Mng        and  KIJ  mile: 
nspectirely.    lly  Uie  melliuds  of  tuning  or  xyntoniaalwui  whieli  th( 
amployed,  there  waa  abaoiutelt  ru>  inierfrnmov  bclwwn  the  St.  Luuli 
pMta  meaHage^  and  the  long  distaitee  trnntmiaxioo  to  Chicago.  They 
w«ie chsir..'iiH:  rfip  r-Ku'^t  Wi?".!'™  I'rtiun  r«t«  fi  :>ui  -^l  l.uuu  because  of 
their  tL.iitriicl  Mih  th._'  Wurld  »  1       niunnLTuii-iU  tuii  in  mil  rutcs.  At  the 
clo^o  o{  tha  Ezposjlioa  n  *tt^  piopoaod  to  reduce  tli«  rate*  'ia  mm  Cent, 
lesa  than  tllON  nratoharged,  and  thMMft  MMMtd  tt  all  ItoMMiaeiM 
they  oould  handlt.  Tliey  hod  two  atalioa*  la  Teua,  and  IMC*  taUding 
lonK  di>^tinve  station  at  i-ort  Worth.    One  under  waynt  Urlrait  would  be 
in  touch  with  Chicitgo  on  the  We^t  and  BufTulu  un  the  Eunt,  and  this 
WMiklaoiBplctis  a  chiiin.  with  but  one  gap  reiuauiiiu;  between  UulTalo  and 
Vwm  TlHlt,  fr>>ni  tlio  Atlantic  a^  far  We^t  u  Kiui  u  Citr.  Slatioiu 
WWa  alio  under  way  at  New  liaTea  and  Uustju,  whereby  New  York  wu«ld 
aanba  in  aeroKraphic  coriMuaaieatimirith  tlMCkial  Cilit   of  New  Kri;;lan>l 
For  dtopmiir).:  <<«ws  tnatt«r  Irom  a  cenltal  trtnstiiitlink'  s^'jitinn  to 
lar-_'e  niiinbi  r  »t  surr^undiog  n  :civing  r.t;iiicjrH,  tlie  wIkIitu,  telegrft|i 
(illfrrd  »]>ii-i»l  ailvantagi'^,  and  this  fnct  had  iii>|ital<!d  slroiii-Iy  to  thf 
Vni-i  .VsMuiuiionii  of  Ameiica.  For  the  t  naiiid  FiuitComiiuuiy.lnCcnlr.tl 
America  they  bava  bwn  operating  two  atations,  it  milai  a|ntt»  for 
pariod  ol  iii  iiiootha  willnut  ini«nupijan,  TtM  ibciibkh  in  tint  en 
«cr«  almoat  aatinly  in  eodo,  and  of  »uoha  natuire  Uiat  ail«takei«rd«)»]< 
«Mild  not  ba  tol*rol«A.   TIm  L'niled  Statca  Bignal  Qtrpa  UA  eatialbNalwd 


the  ny^ttm  Utmm  Caga  Koio  mi  ti  lHahaaT*.  Aladn.  aenat  lOS 
iiile:<  of  golf  wbwa  tlia  itt  nBdan<  a  cafele  inprnttlbl^.  For  u*n«l 

month?-  now  every  eiihle  nie'SURe  fioiii  hi  re  to  the  I'iuIikI  Slaien  had 
traver  «l  tile  lir  t  "Xagi'  of  it»  ji'iiriiey  thrnui'h  the  ether.    (  unKdnit  thai 
ar  greater  di^tiuieoa  wrre  leiiiilile  lh>'  I'nited  States  navv  hiul  granted 
tha  AiM>riMn  !><'  I'oie:  t  ('  .nipitny  "  pt-nnlty  '  e<>ntr;u  ts  for  tin-  i  stiihliah- 
ii«ntotflv*tt.'>l<on'^  III  tliK -^'Ulhcin  watt  rs.    TliKf  uf  llie  e  would  be 
MUed  at  I'fltuima,  I'urtaUieo.  and  Cuba,  and  n^prenenlad  fanKe»ol  l.(M«l 
iileii  or  over     Thf  nnvy  prr>p.wd  t»  handli'  publii  liiiii»e»<  (r»m  lb. 
Intinns  ns  nrll  us  enniinnni'  atian  witli  vi^trlK    It  wah  to  stall  iM"  woik 
llmt  hi-  wu<  h  t-i>  u  rii:  li«  k  t-i  the  StatL-3  on  lh»-  morrow.    The  Weatein 
nion  Co.  estinialcd  the  cost  of  coQattQotion  of  a  aioiile  wire  at  itvm  i^MHi 
to  ><0U  per  lailc.  ineludiikg  frarwhlM*,  lighti  vt  nay,  AO.  AosaidinK 
to  the^  DgniT^,  a  win-  from  Ht.  tionia  to  Qiiaiao  would,  al  laaat.  eoii 
fl-i  ^Mt    The  c)»t  .  f  till  IK.  Foieat  Company%  lonn  dlstanci:  station-  -it 
liKii:     u:id  St   l.ouit  would  not  e\c<<ed  £3.000  all  t.ild  ;  In  addition, 
tlierr  wiu  the  easier  maintenance,  resulting  in  a  aavin^  in  linem  ii'< 
salarit'S  lutd  no  depn'cuilion  of  tlir  poles  and  wire.     In  fact,  rert-nt 
di-M'lopments  justified  his  claim  that  '•wireless"  wiontd  proiL  of  the 
greal<!sl  ralue  aa  a  fi  ioler  and  adjunct  to  the  .able  and  the  tt  loj;raph  wire. 
Capl,  LIoSKIi  JAMF.S.  in  reply  to  th(  toast  el  '•  Tbo  I'less.  ' pro- 
mad  by  Sir  Wrillii  ii  I'r»xcr,  sl.itnl  t'  r«t  ho  had  attended  the  yaehl 
race*  during  w^n,  li  thrr<'  »y  .ti m     (  wir.  Ir-  .  telegraphy  were  vicing  with 
one  another,  ut><i      b    ui^ii.nK  the  mcsaage«  aeut  by  the  other  two  11* 
saw.  however,  that  the  l>e  Fornt  ayitaoi  cama  OBt  o(  tha  onhal  htata  and 
he  recommended  I'lir  I  imr-  u>  employ  that  ariMm  in  roaiMCllaa  with 
reporting  event-t  in  llie  Fur  K»s;  .l  irin-.'  thr  war.    lie  was.  however,  only 
the  instrumeui  uf  that  ^:rrAL  pup.  r.  -.vlnch  .iln.vv^  iiid  jti  bc^st  to  promc^te 
eiren  good  ruult  of  acientllic  re««ar«i>.    it  had  ttken  hij  advicn  on  thit 
pVHgoJar  Mbjeat— tb*  advloi  not  of  an  et|>ert,  but  >^inip1y  that  of  a  wan 
wlio  hai  alwayi  btan  langfit  to  judge  by  resiilti.    Capt.  .t«me«  than 
referred  to  the  difBeulties  he  had  r  lo  rK  iicd  in  the  inatnlUtinn  of  Ua 
apparatus  and  uf  the  work  lie  wa.~  i  in.i.>ti  ty  aucceialul  in  performing 
with  it,  an  account  of  «hi<  1i  lu'  alrva<ly  appanrvil  i:i  T'lr  kln  i iu  him. 
The  longest  distame  wlucS  h.  hit  1  overcome  wan  he;    .  n  lluii  ieKi,  at  the 
eatraiK'e  to  Chemulpo  HailMur,  and  Wai-bai-Wei.  'Ho  vu  iiuli-«.  There 
WA5  no  mistake  in  the  Irarumisaion  of  in$  iwniMpa  over  llni  dintJincr 
at  the  rate  of  '.'0  to  ili  woriU  per  mlnate.    la  another  r*«!  he  hai^l  b:<<'n 
aoecessful  in  ■  inlm?  ni>  -i.iii'r  -  nitn  s  r«T»c<"  uf  hill"  *i.<KHi(t.  in  height 
lot»r»ened  t"  tw.  .■11  id..  Uu  ,-;iilijnd     Tiie -liiinn.  -  ■.  ha  atal'.-l.  did  not 
■iMct  to  tranimlt  mor«  than  100  »ea  tnilea  with  the  appnratua  on  thatr 
ddfh  Tha  aaaallanqf  nl  Hia  ^ataw  IM  ham  Ha  own  fcth  knell  in  tlia 
Far  Eaat.  Ra  tmatod  and  liilievad  fliat  In  hb  liandt  the  avat>ui  waa 
never  nut  to  wryvn^  ii'e<>.  but  there  wan  certainly  an  element  of  daMflf 
lor  lirlhirprvnlK  that  could  not  b»  orerlooke-l  Therefore,  the  Sixmar  wlfO- 
IcM  ii'legranhy  was  oontrollad  by  international  law  the  batter. 
Traf.  W  B.  Ayrtoa.  r.ftS..  llr.  P.  Z.  IfacaiiB  wd  Mi,  ~ 


BRIGHTON  MDNICIPAL  TBLBPHOIIIB. 

Tlie  "  aiipi-oxtm;ito  "  ucooiitit'i  for  the  workiii;;  of  the  Brighton 
n)uriici|uf  (t'leplioiie  e.xchui)i;c  from  A|iril  Ut  to  So{ituut)>or  .'to, 
I  not,  were  prcsutitcd  at  ibo  Iuki  meetiiii;  oi  the  Council.  Xh* 
iiiimher  of  instninientJ)  couiieetod  to  the  eM-)iange  ia  1|448,  in 
arl<lition  tu  J I  junctiuti  lines  aiul  27  call  oliico*. 


Instrument  repatia  and  niaintananoe. 

Exchange  rtf 
Wayleavea  . . . 

Tiimiiial  f»iM  . 
V'.Hi  oiii. 


■ . .  •  ^  •  *«  *q 


taenia,  ratea  and  Inaaraaoe 
Management  and  oAIm  aalai 

Oeneral  ex|wnaea  (atatiomiy,  Ac) 
Commission  on  call  offiiM  • 
I'aaaibW  bad  delrta 


toMlfttraoiW 


Bxvutii^a* 


Local  lidla 

Public  tele|i]iun«s 
TeiTOtaal  fees  .... 
I'oat  OtHea  • 
RcBOfmia  tndaaita 


Kft  UwHvt  AeentMt, 

lnt<'r.'5t  an  debt  

-.iil.u;.-;ii:id  

lialanc«  Iwiii^  iM  protil  for  lint  Ms  maolbs  ending 
Sepwmter  3V,  ItWt    tH  T  7 
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LEGAL  INTELLIGENCE. 


Attorney-Geaeral  ton  telaUon  of  Willesden  Council) 
and 

Villesdui  OooacU  v.  Metropolltaii  Sl«eMe  Bopvly  0«.  (Ltd.) 
t  MitMdw  (TiMndM)  irftenooo  the  liaBiu«  ql  thw  MM  «M  cum 

 I  MM  Mr.  JsttlM  ntrmll  ia  the  ChtneHy  Oivfanon.  PUin  (.1 0.s' 

ctjiim  vtax  for  n  (kclaratioii  that  ctelendante  vexe  not  entitled  to  supplv  tu 
uiy  iMirsoD,  comiiiuiy  or  ccrporalion  electriciU  energy  for  consumption  or 
u»c  nithin  tho  urban  di«lriot  of  Willeadea  otherwise  than  under  the 
•niboritjr  of  I'krliiuncnt  ur  under  n  licence  granted  by  tbc  Board  of 
Trade  under  the  Kleelrio  Lighting  Acu,  18^2  and  Iskk  I'laintirT* 
tteo  t'lkimcd  a  decUiration  that  defendant  company  were  not  emitted 
Is  u*«  an  J  of  their  caWcs  or  wires  ct  any  mains  or  cables  con- 
nect('<1  t';-..  iij  vith  for  the  trarsmi" -i-™  of  '•IcctTk  cQn-rnt  or  ■  l^clrical 
rll«^^:.^  l.n'n  ir..  ir  works  ut  Wi!i'--jL-ii  and  Aciu:)  utI.riv.i-L  iluu.  to  tiiv 
several  di^tnbuting  st*tion»  of  the  company  in  tbcirl'addington,  Marylc- 
bOMMMl  MM-LtBdOB  areas  delined  by  tiie  aeveral  provisionBl  order*  in 
tht  Iblropolltell  EleeMe  Supply  Co. 'a  Act,  ima,  an4  th«  an«  io  Hi 
Martin  in  the-FicUU  and  the  neigbbourhood  defined  by  tho  Motropohtan 
Electric  LiRhtin^t  (>rd«r,  IHHD,  or  to  uae  the  said  generating  station 
o|]itrr«i»e  than  fur  tlitr  purpuM  of  »up|iiying  areas  or  districtii  over  which 
the  company  had  on  Aug.  Ti,  1  *.>!<,  powers  of  3upply,  or  orer  which  tbcy 
miKbl  thereafti-r  have  i«ueh  poweni  under  any  special  act  or  provisional 
«rder.    riaintins  olsu  claimed  an  injunction. 

Mr.  Upjubu,  K.C.,  and  Mr.  Oriee  appeared  for  the  plaintifls.  and  Mr. 
Cfifpo.  K.C.,  Mr.  JcbUo4.  K.Ui  wul  Mr.  Sergeant  tor  dafeodants. 

.Mr  I  i>JOUN«MOfMln(«b«iiHWwlMathaOoaftnM,HidtlMliMiiiig 
Wiw  adjouravd.  ^^^^^^^^^^^^^^^^^^^ 

iMlitlt  T.  VMMrfM  BMrMe  TiaetiM  Oo. 

At  Stok«  Cuuuty  Court  rc<<ently,  before  Hi^  Honour  Jndfft  Ml 
K.C,  a  iiiotornian  tukined  John  I'v.itall  sought  to  obtain 
tio'lff  thir  Workmcn  s  ComiK^ruation  .Vet  for  injurle* 

A{iT  Uiiant,  nlio  ^va.i  employril  i\*  a  car  driver  by  tb«  company,  bod,  he 
alleged,  lo«t  the  total  uiw  of  hi*  hands  owing  to  eapn«urc,  vibration,  the 
•etlM  o(  eiodff e  eumnt  and  bniu  poi.Honing  brought  about  by  hit  hund- 
Ung  of  hrake*,  Itvtrt,  *e  ,  u»ed  io  driving  L-ars.  It  wan  statr^  that  i>ppli- 
cant  was  ir?  s  -r  rrnii*  foKHiiinn  H«  would  never  be  able  to  «  i  rl.  f  otJi 
Iji;  liiii.i  •„!Ti-  f  M  '.i.-ii'-.i'.l,  Mill  h-.i'  iiiusdeiiwcre  in  such  a  0C':i:i;'.ii<ri  tti:U 
lie  would  never  again  be  abic  to  earn  hi«  living.  It  wa4  nrged  (hat,  in 
ecdsr  Io  aaowteln  what  con><tiluled  an  aeeidem,  one  miiat  discriminate 
betmen  what  would  occur  and  what  might  oecnr  In  the  ordituiry  csnrsc 
of  employment.  Something  which  would  occur  could  not  be  callol  an 
•o<:idcnl,  but  if  a  fortuitous  and  unexpected  element  ctme  in  there  was  an 
aceid>-nt.  .^pjdicwit'it  nrj'inwl  Mr  fritham)  »uggt>tcd  that  thie  definriinn 
mighi  !<■  -').iJ  riiidiuic.  in  ;tii-  ."i.-i^.  The  fMrtuiti>u»  and  un»xpec';<  ■!  li:id 
occurred,  lor  I'cstall  hod  sutferod  injury  (bat  would  not  occur  in  tlj« 
ordinary  couriw,  TiMM  wm,  aatetlaiMtllj,  a  lotoi  Ben  vnnering  in  the 
aatne  way.  The  appHtrndon  et  the  btalr*  CMMed  a  great  iMnount  of  vibra- 
tion Mil  '.tu'  rif-'ht  rrm.  nr<1  (hat  was  (Mi[in»vated  on  ears  where  the  brake 
-i.\id'it  (i  II  Miij.;  to  il;i  -.Khi-f  l--  JiaMT.).;  l-j'r  ri  v.iMii  :Ia'.  iti  placc}^.  Whfu  the 
br&k<!  w>d  applied  the  vibration  must  affevt  a  tnan'K  band.  It  was  con - 
iMUled  that  If  something  happened  which  a  man  oooM  Botavoid  and  could 
not  get  out  of  tho  way  of,  then  tho  unexpected  and  iMrlMilatu  did  arise. 

AriucAxr  said  hf>  w>i.<  in  '.hii  employment  ol  th* COMJfaMljr {Mm  Mafcb, 
1900,  to  November  Ix- 1  ^i  Inn  he  was  obliged  W  MUMlt  a  docMr.  B«  «ae 
in  ihi  intirroary  from  Pre.  31  td!  Apiif  I. 

Ur  s  uiaa»K  gave  eviil.  nco  that  spplicnt  would  never  be  able  to  work 
iiMtuii.  Ho  said  vibration  might  certainly  have  caused  tlie  amUcanfa 
injury,  bat  be  thooglU  the  moit  prabaUa  tliaon  wb  that  Pertall'a 
muscular  atrophy  wae  eaaaed  brbaMiiigaaoUiiMlariaverin  atlweaihen, 
mill  .i  vrnjvatcd  by  vibration. 

A 1 1 1  :i  MxVa  coun^l  svggested  that  there  might  be  a  small  leakage  of 
electricity  from  (he  controller  of  the  car,  and  with  a  driver  holding  a 
metal  lever  in  his  other  band  a  circuit  would  be  formed  and  the  driver 
aflected  1^  aleotricity.  Ue  adied  the  doctor  whether  electricity  could  not 
escape  ? 

I>r.  STi>niuui :  There  was  no  doubt  electric  fluid  could  escape. 

Mr.  I'  l  i.TiMM  agreed,  and  said  his  soggtidlion  nii?lit  n.5t  he&n  impossible 
one     Knowledge  of  electricity  was  yet  only  in  it  i  y  : 

I'or  the  respondents  it  was  urged  that  there  bad  been  no  accident  widiiii 
Ihene^niniiortheaet.  Eipoeare  to  cold  waa  the  normal  n hmntoiito  ot 
appUcaat'a  employnMnt.  As  to  Tlbratlon.  everyone  who  got  oa  a  tar  bad 
some  vibration  to  submit  to  Hie  dri\er  had  more,  but  that,  again,  wa« 
a  normal  characteristic  without  which  at  preseut  the  en>ploTment 
could  not  bi-  carried  on.  The  vibratiun  w^i  lu  no  «iii4<r  accitfeiilal. 
foriuit.juK,  or  unlooked  for. 

In  givinn  judgment  (or  reipondenta,  hU  HONOUR  (uvid  everyone  must 
qFai|latbii»  with  Pestall.  but  It  waaUadaty  to  r  mMdt-i  the  lavr.  .\ppli- 
Mnt's  injury  certainly  could  not  bo  oatuied  by  electric  current  or  l>ra»3 
polnonlnit  It  might  bo  caused  by  exposure,  cold  and  vibration,  but  wlu  rc 
couM  an  accident  b«  ^id  Id  comi^in^'  Vibration  niui>t  a^isl  in  all  loco- 
motive drivini;-  The  applicutiun  uf  a  brake  m«ut  fint  caow  vibratioo, 
and  then,  bypri  -^sore  on  the  wheels,  stopplM.  DiaiMM  ptDdnoad  bj 
maefainery  and  Icad.paiwjnin^  »i<rc  comparotrre  caatf.  It  ma  impoasible 
to  'ny  wlun  the  injury  (irnt  bcyan.  and  therefore  when  an  acciJanl 
oeourred.  Whtiher  or  not  tliat  which  applicant  Kufferod  from  came  about 
in  hi^  employment  with  the  company,  he  was  sa^'ficd  that  the  injury 
came  about  sluwly  and  ^TOilually  it  would  be  contrary  to  common-Bc-n~e 
to  call  an  ivceideul  that  whidi  took  live  years  to  happen,  and  only  really 
baapiaadallacdvanan.  BavMaommUadtallndteimgdMlatbiit 
ha  imwmiid*!  atHteam  l»  fti'     ^ -tt— « 


Fiao  Wiling  Dispute. 

In  the  City  of  London  CourtonFi  idaylaFt,  before  Judge  Rentf  il  K  C. 
an  action  was  brought  by  Mr.  E.  H.  Hawkins  as  trustee  umi'  r  u  .l.|•:^i  ol 
oaaigmoant  lor  Cairnt  it  Co..  eleotrio  iamp  maoufactun-r>,  .if,a..M^t  .Mr. 
BniialdB  4b  noMar  O.  MM.  td.  for  ataotrie  kmpatounUed.  Mr  Cairna 
ind  tie  aotd  the  soode  to  defendant.  Defaodant  «aM  the  lamps  were 
supplied  to  him  on  o  minreprescntation,  and  be  »r>it<>  •  >  Mr  ^ims 
that  t bey  did  not  answer  Ihe  description.  He  rc<nieiili  d  Mi  Ciirns  to 
take  them  nway.  The  lampe  which  were  now  ia  uae  were  soppliBd  by 
the  local  electricity  supplyocm|HmyilawhpiBdalaBdaait<OOIW>d<n ||h|intill 
must  look  for  payment. 

>Ir.  C.\IUNS  said  the  supply  company  would  n>iS  pay  him,  and  It  was 
ridiculous  to  suggeiit  that  the  lampM  were  not  satisfactory  as  there  were 
hundreds  c  f  thocsunda  of  them  wirtinp  -alisfactorily  all  ovur  thif  country. 

DEFENIiAST  ^»id  the  lamps  t>'!  *u;.  In m-  ■..u'.l  da  wi  rr  l.u^ip^  .-up. 
plied  by  the  supply  compaqy,  who  agreed  to  provide  him  witb  current  and 
btai|i^  tta  wixInciMithiK  ban  dtna  lraa> 

Iff.  CAIRNS  Ntid  itdefeadanl  bad  Ue  eumnt  eat  aS  the  lamp*  ia 
dispute  ftould  belong  to  him  and  not  to  defendant  or  tba  lapf^eamiliav- 

Jud^;e  ItEXTOCL  r,aid  he  could  not  decide  which  parly  Ha*  In  K» 
right,  and  adjourneil  the  case  tor  further  evidence. 

Baion  V.  Byadicata  of  Electrical  Engineers  (Ud.) 

Judfuieni  was  given  in  this  action  i' which  came  before  Mr.  Justice  Farwell 
on  Tuesday^  in  i.iv  ir  c-l  the  defend-'intn.  with  coats  It  wai  an  action 
for  an  inj  n  ii m  :  :LV(K,jn  alleged  interfemnce  with  ancient  lights  at  the 
l*ck  of  the  new  Faraday  Uouae,  Bouthamplon-row,  London,  W.C.,  aad 
«e  are  pleaied  to  note  that  Ifaa  Bk<^trical  .staadaidMni  aad  Vtaining 
IneUlatlan  ban  been  aueeeafal  tn  resisting  the  plalntiiTi elaial. 


Warren,  BoatUe  &  Co.  v.  Doughty  ft  Son. 

\t  tStuckiDu  County  Court  last  week  plainiiffs  fought  to  roeo\cr 
iin.  Jin.  from  dcfendanta,  balance  ol  tt--ci<unt  for  an  electric  motor. 
Plainlifls  contracted  tu  supply  a  10  ii  r  motor,  and  delMdaBM  Madayatl 
payment.   The  defence  waa  that  the  machine  voold  llOt  do  the  work 

requirod-  Plalntiffa  taid  they  supplieil  a  HI  )i  i'.  motor  aicordiiii;  to 
spccitii  ation,  but  at  the  time  they  advised  defendants  to  have  a  more 
powerful  one.  The  machine  was  as  r  ■  ^  n  :  ovr-r.  f^<-epi  that  it  bad  lieen 
overworkwl. 

Judgment  wa«  given  for  plaintllli  loi  aoioun;  wUiuied,  wiUi  costs. 
Tha  Aaton  Meter  Txoable. 

On  flUaj  last  a  test  case  against  one  of  the  malcontent  electricity 
i^nnsumers  was  opened  at  Aston  Tolic*  Court,  when  Mr,  W.  Hooter  wus 
-ui  11  I  lied  by  the  Corporation  for  nnn-payincnt  ot  Xt-  M4«  tOt 
viectricol  eoeigy,  and  lis.  Id.  for  rimtal  »1  httiugs. 

DEFENDANT  contamiad  that  the  Oafnaialiaa  had  Micanied  aolCbair 
agreemeot,  and  pmfeaiad  willingneea  to  paj  em  the  mater  leiding  and 
did  not  dispute  rental  item. 

Mr.  LKECH,  assistant  engineer  to  the  Corpornticii,  r  iM'  evidence  thil 
the  nuiaber  of  unit;  shown  on  dalendant'a  asoount  was  correct. 

«)ii  tht!  tir&t  reotling  ot  the  mttsr  defendant  said  ha  aaimd  the  flgipon- 
tinn  meter  rtader  what  cnmnt  he  had  ooneumed,  tutd  was  Mid  "39." 
but  when  he  received  his  bill  he  found  that  the  number  o(  unit)  ctiarged 
vt  as  VH. 

Mr.  I.CKCH  e\p!iiincJ  that  tl^o  nun  li.  c  f  ili  .Uioiu  on  the  meter  bad  to 
be  multiplied  Io  li^ux.  in  i  id.;i  In  o  r.  un  ■In-  m.:aber  ol  units  That  was 
•ecounted  for  liy  the  fact  that  the  meters  were  delivered  witliotit  clocks, 

wtatob  bad  to  bs  nwds  abemd.  Tho  dgiivmy  ol  tha  afandii  wa»  delayed, 
and  wllhont  those  ideeba  each  division  shown  OBtheneter  wiw  ei|aivalent 
to  1  unitu  An  expert  eiwaiceH  by  the  coiiiumera  was  satisfied  that 
the  ligure?  .-n  Ibi-  intCti-  hmi  tu  b-  ivuini'lii-d  j;,  :  aw. 

The  CHAIBMAN  (Mr.  C.  Wallis)  *iiid  technically  Mr.  HnoUx  had 
i'au«6  for  complaint,  itnd  the  caae  wan  adjourned  lor  a  p  •  • 
bench  »uggei(iog  that  the  meter  should  be  Uien  brougfal  i"' 

Tramway  A«Bessatent. 
At  Preston  Quarter  Sessions  on  Friday  loit  tba  Blscftpoot  A  Fleetwood 

Tramway  Co  appealed  against  the  as^-'ismenl  ol  the  pottton  ««  Wtii 
undettoking  in  Thornton  district,  which  they  claimed  should  be  rated  n« 
a  railway,  iil  one  quarter  actual  vjiIuo  ol  undertaking. 

Mr.  TAVf.OU,  K  C  ,  for  ap|K;Uani>.  -  i"d  ■i  .iinway-"  wen'  rated  becaoi' 
they  did  not  o*n  land.  The  line  in  l:i  >  -.in  I  i<nd  Fh-<ilwoi)d  was  laid 
In  «(c«et8«ad  got  the  benetitof  pi^licin^,  UKhl^n^'  and  drainage,  and,  there- 
fore, onghl  l»  contribate  the  fuU  latea.  JDat  oateida  Blackpool  and  fleet- 
wood  the  land,  esoepl  where  it  erosaed  the  pnWio  toads,  was  frsebaU  and 
wo.'i  lencid  in. 

Vm  the  Council,  Mr.  SVTlON  sni.l  that  the  tramway  m  Council* 
district  cro;=ed  numerous  carriagr  way*  and  had  iiiaoy  r^topping  place*. 
The  Act  ot  I'urliauiMit  under  wliii  h  il  wa^ereoM  did  not  describe  it  *•  a 
raiiway,  mi  the  coiupany  were  probibiletl  from  carrying  goodji,  excepting 

tlM  apiwali  with  eoali. 


Tha  Court 


a  XofMV  ft  0».    Dibkln,  Bnw  *  0>« 

AlShedield  County  Coutt  lest  week,  M.  r-^u.  C  JoynW  *  Co..  Bir- 
mingham, sooght  to  rooover  from  d'tendam^  t:t:t.  He.  lOd,,  iralne  ol 
pendants,  ehandaliera  and  other  good*  wild.  There  was  a  MOntenlaim 
fer      l«ft,  SB  the  grsmid  that  deteodania  h^l  aoflcrsd  damat 
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pltuitill*'  nncli^ncc  in  iitaUnK  Unit  iUi-  rantenijoi  &ct:ruin  c-^f^  ui  gooA* 
for  Bruil.  Invoiiu'j  to  <lrf>M]il«ntii  bj' platntiflt,  were  "rodA"  tii<ilead  of 
*'rad«  Mid  prndAntu  "  in  r  ini<r<iaei>TO  of  which  fines  were  impo«ed  b}  the 
DntriliAn  C;i>tnin9  c>IIi<ii»)»on  dcfffmliinu' en«lom»r  i  ol .timed  and  had 
reei'iviil         Iiti.  in  >i'illciiiMit  uf  iirj..'  .i-i  i  ■      ii  -  Kicarred. 

Ths  OM!  refrrn^rl  (  >  t«d  i«{ur«t<i  oider^i  lor  goodii,  defendaitta  in  th» 
»nn  «»w  elchoinj;  t)i*t  lb*  mod*  mm  vol  mmI  aaaanUag  to  oidir, 
loitRiheiilDX  rods  b«ii«  iooliidM,  vltlA  Win  aai  wfaad.  In  tha  mmmA 
eii«'  tike  >|iR'«tion  niMd  WM  lliat  •!  mkuu  »  may  deahiatiiia.  Altor 
h<-;tri  a^-  a  nwn  el  ffrUmsa.  bti  Homur  fonia  lor  planitiK*  no  boUi  olaiai*. 

la  re  Ferraati  Umit«d. 

In  the  CiianxTV  liivlsion  on  Tuei<ltty  Mr  Juxtic«  XV  .i-r.v  on  an. 
tiuned,  vilh  noma  lUitditleAtiunii,  k  sclteme  luidei  the  Joint  Hloek  Coiu 


HONICIPAL,  90REIGN  ft  GENERAL  NOTES. 


Afroomnnm  ▼aoabt  am»  nuao. 

Tlx'  Mi<ll»ii>l  r,l<  <'lri('  <'«rpi).  (ur  I'.ivi-n  Itintriliutiaa  (Lhl.l,  78. 
Lu'lilii^M  stnx-t,  \VuUi;ilmut|>uin,  rtH|Uire  A  noiiibn  of  inurl  liwn 
Aeciwlomed  to  cmiv«m  for  power  mmI  li^t  aomainara.  AppUe*- 
tion*  to  engineer  and  raaiui);cT  (Ur.  3.  Harlie  UclA-ao).  B«r 

advirlioenwiit. 

T))<'  .\fidlkttil  RWrio  Corpn.  for  Power  DictirUMition  4Ltd.>,  7^. 

I.ichliel.l  !>tr<'Ot,  \Volv<ii'liAmpt4>n.  itUu  want  tWO  tub-etMieiB  atlen- 
diknt»     Stic  ^Ivcrtisenicnt. 

The  A-i«<rulion  of  Kli-nrik'  r<i«i  i'  Conipniiics  rrqiiirc*  tli«'  M-rv:c  ■» 
nf  a '„'>'iiil<7iiiitii  til  lu-t  ri.-<  »i  i  ri  ii«r\ .  ApplicHtiun-f  l'>  tin-  M-c-rt'tm  y 
pro.  ti-iii.  (Mr.  T.  retir^ciiL  Hsiiiilt.ijii  ir>iiiii\  Vicii'-ri!!  (  niHsfik 
tiKiit,  I,iiii.ini,  1!.C.,  l>v  Nov.  1.    Si'n  ndii-rtiM-imnt 

TKcn'  ii4  a  Nj«<r«iu'v  fur  an  elurvru'iil  int.js!;int  a\  the  C«tthv»v 
llliTtiu' ('o.'»  wiiikx.  .\p|)li<Miiji>s  to  Mr.  .T.  IVrry,  M  InekC.E.i 
niiiiitv  ^ni  vi  vor,  (inJuitv.    S<-«'  advcrtiKviiicnt. 

\Vol\orhaiiiptnn  l.i^litiiii,'  coumiitt'  *'  n  ijnirc  n  oni>va»iiinit  uiisri' 
uvvr,  couipeluiit  to  pn  pnro  xpct  ilicatiuiia  luid  <-tttiuat««  forlitfht  uiid 
motor  powvr  lacUllBtion*.  AppUeMione  to  iaw0  elcrk  (Mr.  UorAlio 
Uraviu)  by  noon  Oct.  SL 

A  Icftnrer  ia  eleelricitj  lad  phveira  h  rMjuiwd  in  Jattowry  M  th«' 
Mttnieipel  Technienl  Hdioal,]llninnp{liMn.  ( tmuneiieknii  eaUry  4140. 
llltttieulan  fmiu  Ike  eeMelaTy.  Ur.  Oeo.  Uellw.  .^ppUcatiooa  bv 
KoT.  IP.  •ilvi>Ttbi«numt. 

A  iliiiit  Ik--  istitiit  if  re'initvil  in  th«  nuwbanical  and  «li>etrlca) 

i-u'^ii  nut,'  ill  p;utiiii'tit  of  Woolvicli  I'lfljrtcehiiir.   Hnlary  MlVi. 

Applii  Hsoii»  hy  Nos  .  1. 

KUcktNtm  Ooneriil  rnipi'>i  <  coininitlre,  having  deciileJ  tti 
MMntW  the  eleetrii'ity  itx  l  iruiutvuvn  ilrpiiritix^nt?*.  Kavo  iiiiuU'  tliv 
fo'liiw  iiig  ikpi)niiiiiuent«  :  — Mr.  I'.  V.  WUwlvrtiilhX,  at  pri-Bviit  ciiinf 
auMstitnt  I'lixinfK  r,  to  bo  burmi^K  electrii-*!  t'H;;iiui'r ;  Mr  1"'.  II. 
("iiviiin,  i»t  pri  stilt  Htatiuii  hiiprrint.'nilent.  to  Im'  clm  f  ii»>.'.»laMt  ;  and 
Mes»r».  [,ri>n.uil  .K'liDxtDii.  H5<i«(iiiil  tratii\vi>!<  fiijjini'i  r,  mid  .1.  II. 
(VlWi  ll.  iruDii'  iiiiiiiitK'i  r,  to  I>i-  j'  iiit  iiiiktKigL'rn  of  tlie  trauiw.tyx 
defkirtuK'ui. 

Mr.  J.  ilaftin  lll.iir.  .if  W  oiilwirh.  h»»  bwn  npi«oiiitid  risid<'n( 
•lectiual  cti^niuwi'  at  .\i.-i<iii  ^it  Xll^i  pvr  iininiui 

Ur.  J.  W.  l'»ptt'>flh,  II:»iii.  Ill*  1  n  ftpp:iint<''l  chief 

aiiiMant  engineer  at  Kiltimniock. 

Mr.  Bellnriiy,  jnn.,  hns  l>f«>ii  iippointril  uxsi^iaiit  liiitii\va\ii 
liiaiiii^jer  lit  I.ui'rpiml. 

Mr.  l-Vit/  A.  11.  Nipp  I,  of  th  ■  .\ii>;lo-.\rfji'uliiio  'I'rniinviiyft  Co  , 
Iluc  iiO!i  .V  vrt  s,  hii's  bu  n  proiiiMU^l  tn  llit;  pu^Uioii  of  (ft  iit  ral  ui:ninf,'er. 

I'ruf.  Ilitrry  I'..  (iiDcnl  ji^i<  Imvii  apptiiiittui  nctillg  llPiui  uf  l)u< 

drparUiM  Mt  »f  .  li'i'tiir  il  entjinviirtng  at  MMeaebuaetl*  Inatttnta  of 

Ttf  lii»o!i>j;y.  Iln^t  iu.  m  o  l>r.  f.rf>iiifi  T»nno*n. 

Mr.  J.  II.  Siiiilli.  D  Sl..  Wli.So-  of  Snii.k'r  titnd  Techiiiful  CollrKe. 
has  W-eu  appoiutvU  bvaal  of  tlio  itivchauUHl  eii^ui««ni)H  ilvpttct 
ment  at  tba  Mtinletpal  Teehoical  InMittie,  HaKael. 


EDUCATIONAL. 

Wii  hiivi>  riiiivtd  11  iDpv  iif  till'  ri  j>)rt  r.l  tlir^  Drpili tltunt  uf 
'JVi  hii<jlo;;>  of  ilu'  (  ity  iiiid  liiiild-i  uf  l.Minioii  luHtitntf.  I  ,\liil»ilioM- 
roiul.  l..»mioii,  S.W  ,  for  tin.'  tvi  s.i,,ii  lllo;i  4,  wliuh  ffin's  dftiiiW  of 
ihi' work  iliiiK'  during'  thr  pnH  VL'iir.  The  nuinlier  of  ^ubii-cl-..  of 
dxaiuiimtiuu  li*>  lii^-um^t  <>.''  in  lUu;ii,  the  iiuiubc'T  uf  vt  iitit^H  41U 
(aipunat  990),  elawM'>  2.7iks  i:iixaiMt9Ji«),atudenta4I/)H0  (agaiiut 
aH,6IH),the  candidnti-.  ikiih  i-ii  Itt.MI  (mtitinel  lS,97V)t  andpasKs 
ll,'2U:t  (ni^aiii-l  'J.MiKn.  'I'i.o  iiirr.>:i:.i-v  in  fn>;iii.-i>rit»u  Bubjecto  niTo 
laTK*'.  Ill  I'lirtrio  li<;litiii^  aiul  poui  r  tniniiiiir.inu  thv atudenl.^  iti 
aUandancD  iucreaMd  fnMn  4,74tt  lo  '1,911,  and  tbo  exauiuiova  Irout 


l,44fi  to  l,fi'S6;  ill  the  prariicnl  t.'Kl  for  wiri  iiK-M  h  work  Ih*'  (niidi- 
ditt>'i«  f.'ll  froiD880to29H,  bat  the  percentage  of  paeeea  waa  diattnotly 
hiKl'er ;  in  meohanieal  eni^neering  the  nninber  of  eandidatea 
intreaaed  from  1,0UH  to  l,I'i<J  and  lhe>  passt^n  from  610  to  74.'i ;  in 
telpsmphr  and  telrphLiiy  thp  imitiW  uf  students  rost'  from  l.lOrt  to 
!-">  Mid  tht'  .'Xiiniiiiui'*  from  UIH  to  1,(166,  while  the  piisM'K  incr>-ai«-<l 
fmio  4U'  to  fih".  Till'  incriaso  in  uttidt'tit*  i<  uttribuli'd  iiuiinly  to 
tlif  t'luonraj;. Hu  nt  uivitn  l>>  lh>- 1» cti  t  n  nf  tin  fli  i.i  r  i!  Toot  Ufllce 
to  till-  alttindaiieo  ol  employ.'^  Ill  iiif  ii  !i>,-i;ifili  'li  pm iinenl  at  tho 
IiiKtitutC  H  r«t;i>-tcr<^J  riadwa  iti  t«il«grapi>\  uiid  ivWplioiiv. 

.\t  II  III.  rlitiK  on  Sntordiiy  of  ti'nchrrs  in  I/ondoii  Ptlucational 
I Ktitbli*!!!!!*'!!!/..  it  WHO  d<'<  idi'd  »i«  furin  »ti  s^  wi't-itinn  of  iM-ii-r>rc, 
1 1  chiiulouit'iil  mill  art  t^'iveli.  rii  .■iii:..!;-.l  n;  ili-  I. in. Inn  ,  i,  ,  lniir-», 
licliilieikl  liisliinte.!  aiid  Si'hooU  nf  .\r(.  llm  iaj».i>i:uitl0li  ik  to 
coiiipriiK!  both  pcniianeiit  KtalT  and  I'leiiing  teacin m,  other  than 
thin.L'  niiTMI'  *'  purely  secondary  u  ork.  An  organising  comniittoe 
WAi  appoiiitfil. 

In  onh  r  to  nnikt-  further  pi'iivi»iiin  for  acquiring  »eionlific  and 
»ei.'.jiuUrv  pihieutiiin  by  thrir  *<:rviiiiti..  tlu'  N<irth-Ka»terii  Ilailway 
Co.  r(.<c<intly  rr<'<'t>^^tl  a  laboratory  foi  |ii:aciic«J  uuttruction  in  phyitice 
and  engineering  sobjeeta  at  the  Railwagr  Inatitnta,  York,  "tttt 
laboratory  wm  opeuod  by  otte  of  tba  flbwtBn,  Sir  Edwaid  Qmf$ 
Itari .  M.l*..on  mtb  iti«i.  Tba  labonBloty  baa  bani  eiiiilpiMd  with 
<  iil:iiii  I  rinp  and  alfieirical  apparatiM  by  lha  locomollve  and  tala- 

grftl'f^  'l^'plirtlni'lil-*  nf  I}).'  (Ni||l{>aiiy. 


Aliagad  Nnluuiea  bj  Tnuneaia.— At  Iljilmi;  on  Monday  a 

coiift  lenc  uiw  ht  Id  of  local  i>uthontit'»  thron;,'h  w  hose  dUtrictn  the 
l.onilon  l'iiitii.1  Traniway.  run,  in  nrd<  r  l«  .Iim'ii.<s,  aitd,  if  p<ieuble. 
til  .i.Tidi*  nil,  a  i-nurM.'  nf  <Miiibin.Mi  Aclioti  t^i  H.'i*iir>*  tin  i*bateaiei]l|  of 
an  iUlcj(iil  iiuwiuii-e  cauatKl  b\  the  iiotM-  of  tliv  traiiiriumt 

The  Mayor  ol  Kaliag  <  Aid.  1>.  A.  OrMia)  pnitidad,  and  dil^atee  were 
preMot  liwD  AeiMi.tibit«iek,BraiMN4,  lltMBHiiiMtlli  BinweU. HlUioii- 
d  >ii.  Tvieiaaham,  WwilbaU.  UsM^iai  Saiaatoii  and  Baapton  Wiefc. 
A  eoiumluaawaafOMwdloeonddiraoddtalda^anfhonaititapla  ba 
ttkon. 

Atbroatll.  —  .Ml  niit.»taudin>!  dittfivnocs  lK'twc<>ii  ihv  Council  and 
the  Kinpiri.'  Klo.tric  I.i^'ht  .V  I'owc'r  Co.  ut<rt.-  nd)u»l<'d  lU  the 
uin  lin^'  nf  tlu  Cnuiicil  on  I  Viday  ,  and  tlic  Coinpiuiy  will  at  OnOO 
proc.i.d  «ith  the  crectivvi  mil  cijnipiiicnt  of  flcctficiiy  worka. 

AlfantillA.— The  ••  Kevicw  of  thr  liivi'r  I'liitf  '  i«»yi<  <  Iwtricity 
worka.  c<|oipp«jd  by  llii\tiiii,  C■ls^illi  a  Co.,  hini'  Ini'ii  opened  at 

titi;ilf-!;ua\ . 

.Mr.  T.  11.  Hulivi'  U  i-,»»»ti •ii'tiin„'  '"1  ihclric  trmnwav  Ixtweeii 
ri«/.i«  lie  May  i,  \  i  .  i  1  'i      ■  i.  I  i  i|m^a  an. I  ()rtii;^ar  (Huem i-  A  ■.  i  • 
on  lohitll  of  a  h.iU      ayiitlK'Ktc,  who  otfer  U>  6«iaUiah  inumcinol 

<l<-i  tnctly  worko,  and  to  fix  tba  abaigaa  far  ciinanl  aaaa  to  pnatida 

for  tin-  piiyiueiit  of     pot  eettl.  fnt«reel  and  1  per  cent.  rrdeuipUon 

per  Bimuui  on  a  t-apital  of  $IH,(llli).noi»  gold. 

With  reiferi'iice  lo  the  deowinn  of  the  iininicipiU  pnblic  lij-htin? 
di'partiiit  nt  that  the  Coiupiii'iia  .Meum-ii  Tran«.'ilhiniici»  <lc  Klcc- 
tric'.diid  can  <ripply  current  at  4,'i'.  Rold  per  kilowatt  linur,  and  make 
/>  per  ci  iic.  net  profit  on  their  capital,  the  "  Keview  "  point*  out 
th'ii  ili-preciatioti  and  otlivr  important  ItiUii  have  aodma  taken 

into  ari'iKiiit  by  th.-  de|<ar(im'ii(. 

Mr.  Saiiliamj  Keenaii  lia:.  applied  for  a  70  y  iar«'  conceniiion  from 
the  Imkuii  10  uiuuici^Kility  tor  a  rivlwork  of  i'k-ctric  Immwayti.coiupris- 
ing  M  milca  of  traok. 

It.  von  Waokaky  ACa  hava  anilied  to  Buenoe  Ayt«*  munkimtlity 
for  a  concranott  lor  ttamawya  imn  l>aBBo  Colon  and  9  da  Jiuio  to 
Uarraca*.  ConetUtMMtt,  Betiio,  ftaioa  da  Septianika  and  ViUa  Haata 

I  •  inieiiil  "  lUilletin  "  nf  Sept.  21  announeeii  that  the  Inclitutc 
tiuperior  ill'  .\>;runoiiiia  and  Veturinari.i  liii«  been  uulliorined  to  pur. 
ehdsc  abroad,  without  tonniility  nf  public  tender,  scientilic  in«tru- 
liienl"  for  in  tli  ti'iichiiiB  of  phyi'ii  •.  to  thki  value  of  ahnut 
I'y-Mf  ,  li>.iiii.i  I  . 

Athton  imder  Lyne.  In  future  power  consumiTg  are  to  bate 
the  option  nf  takiiit;  el<>ciric  current  on  the  maximum  demand 

Bv'.teni  at  'Jil  anil  M.,  or  al  a  tliil  rate  of  IJd.  per  unit. 

Anatralaaia.   .\de1aide  City  Ccumcil  have  approved  the  Qovem* 

nil-Ill  hill  for  the  coniersiun  of  the  miburban  UaiuNVay »  to  electric 
ti'm-liou.    OtIuT  conneiU  disapprove. 

Tile  new  thn-e  pha.ie  pliiiil  ut  the  l.aunct-stnn  »Ta-.!iiii.i.i>  muni, 
cipal  jji  :ierati!i;,'  !.tiiUiin  lian  Iumii  »tnrlid. 

Till  firaiiiialinu  stone  nf  thn  p..>wer  h'Hlse  of  the  Ilall.irat  (Victoria) 

electric  tnunway  MlMmie  wa«  Uid  la-it  iiiooth, 

Auckland  (New  Zealand}  Conncil  t«ccii(l.v  diiK'u«!ied  tlie  e^tablinh- 
iiient  of  niunieipat  eltetrieity  work*  at  an  esiituated  coat  of  from 
i.'<4j.oiK)  til  t'.'.'i.mX).  and  Mr.  flenry,  cicctricat  engineer,  i»  to  lopuct 
«n  the  prof  e»«i. 

BMUnait*.— The  Oonneil  on  Friday  reecittdcd  their  former  reao* 

In  lion  to  apply  for  a  pmt  inioii.il  ilncirie  lii{)iti]lg  older.  K«||0tia< 
li.iiis  h:\\,j  bv.  II  enti  led  iiiro  Hitli  llio  .No'.ti;  \Va7u3  £lo4tda  I'oWeJT 

k  Xi«M.ii«n  Co.  to  »upi)ly  eluotricity  ii>  hulk. 
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Bermondsef  (Londoa).— The  llotoiub  Cooncil  dwmiMed  the 
(|uestioa  of  the  vxUn  expiiiMo  iocnRedln  bjrjiig  eaUca  andcr  the 
Surrvy  and  Liivtiuk-r  I>ocks. 

The  taeta  were  givon  in  our  i**at  o(  lib  ia»t.  Tb«  Electric  Lightlni; 
committee  thought  th«  consultiHK  cnKineer*  aiii]  the  boroUKh  eltctrieftl 
■n^eer  were  both  to  blAmo  (or  not  having  reported  from  timti  to  time  tiOM 
Unvh  on  the  add  t'.^nl  expenise  Umt  wM  being  Incantd- 

Councillor  Fkiki.  add  it  neeacl  R  i  eiitulnl  tlmt  p  ti  ti  n  l^rtft  eMpcudiltire 
shoild  hara  been  incurred  without  t  lir  faiK-tmri  o!  iln'  Finan  c  (-nTTiiniirci  . 

Conacillar  litnux,  oiiAinaaii  ol  th«  lAtter  comniitcc  said  hii  oom- 
bIHm  had.  wfawd  t»  Ibt  diMm,  tad  mM  h*  Iomw  Ikaj  watt 
napoiuiUefiiiritlMiiimMrituMMHn  ilMOiidir.  Ba^iut  want  lo 
be  surcharged  tho  amount,  and  thtttnn  attiimiit  ha  AonUlMit  cign 
the  cheque. 

The  diacaa^ioD  was  adjouraed. 

Birmlniihuii.— Ill  tli«  hill  which  is  bcini^  proiiiouil  hy  tli<-  Cor- 
IKtriition  for  the  exietuooii  of  their  tnwuwa.y  ayalciu  ud  tot  Ibe 
n<  or.  iru  (ion  ol  aziatiiig  tiavvitjSt  tiM  Mliinitleil  eiMt  »  putitt 

*;i.oiH,iji.». 

Bndford.~Ia  A*  iiunMl  laport  of  tba  tlaatmitgr  daputment. 
it  ia  «Iu14m1  ihut 

Tbagaat  Ttar  waa  an  aeUva  woe,  io  eoaaMiMnaa  «l  tta  ioMfontton  at 
M«r  woito,  Bodifieatiom  to  exiaUnK  worki  and  aaiioiM  hmin  down 

which  owrnrrcd  tn  the  plant.  The  planuing  of  the  Ughlin^^  effwl"  and 
the  in'jtjillation  o!  p<3Wer  at  the  Exliibilion  had  also  been  car.- o  il 
bj  the  staff  of  the  department.  The  liability  (or  the  breaks  down  »i  ibe 
•aipnaa  remained  to  be  determined.  Another  matter  which  olaiined  the 
attonlion  of  tho  committee  was  the  oasatiafactoty  nature  of  the  main 
nritdiboardB  at  the  Vallejr-rond  station,  which  vrerc  reported  inadeqimle 
tor  tbatr  work  and  dangenras  by  the  city  electrical  engi  neer  early  in  1900 
The  breaks  i{'>y.»  of  the  onKin-?-  X'i-lizrel  tn  leJu^ed  tin-  i-'iij  aci'-y  u.'  the 
work';  !.}■  l'.vo-th:rc1^  I'.irly  m  Sejit  tht  (uiirjJatioD-  I'tnenth  enyuLP 
No  S,  iiaviog  a  capneity  of  ISUkw,,  gaTc  way,  with  the  reiult  that  the 
ca»t-iroa  engine  b«d-Bia4a  vaa  OHMikadi  and  tha  slant  had  Io  ha  di^. 
mantled  and  the  foundation*  rtiiewad.  wliga  tha  dabda  were  found  to  be 
due  In  \hi-  bad  material  ;i<«>fl  fnr  laying  the  bricks  and  iaek  nf  proiitiuK 
Ihir  jjLiiil  WRM  now  at  wl^^^  nmun.  On  Sept  21  the  c.-.iiil-.liad  ul  a 
37dfcw.  generator  (No.  7)  broke,  with  the  result  that  all  the  ouniiecttng. 
rudK  were  bent,  voiuiderable  portions  o(  the  valve  gear  amanhed,  and  the 
l)ywhc«l  and  bedjilatc  cracked,  the  engine  nioTiog  over  bodily  upon  it^ 
fouiidatlona  brfnre  it  could  be  stopped.  The  (oundationa  were  cracked 
at  the  level  nf  tlir  niu  hor  plates  of  the  foundation  bolla,  and  tlie  (ounda- 
tiiir;  liiil  U-  I'l-  r<  I  jnf  tr,ic'.<  i1,  ^n~\  was  found  faulty  in  a  aimiUr  manner 
ti]  ilu\t  III  Nil  r,  \',t_ri,  f  r  t  hvi  n  [jlaoamant  of  tboae  broken  were  coming 
(ri>m  the  rnakcn  of  thaengine,  and  the  plant  would aoon  ba  at  work  ai^ttiii. 
Other  micbmpa  ot  a  ooapaimlivalr  minor  ■aiora  tmi  oaaunni.  but 
ignoring theat,t>taiitofS,S83liw.badM«ndinUadatapatfaMout  ■<(  i<lani 
of  7,3Ullkw  capikcily,  and  the  complrtior.  n!  the  fouHh  l.OOOkw. generator 
had  keen  oonsidcmlily  delayed  It  had,  in  <: onseqiience,  been  neee»Hvry 
apon  aevcml  occasions  to  run  every  available  en(;iae  ovcrloodrtl  to 
lUtlnlain  the  aupply.  The  report  contains  particulars  ot  large  workit 
•xeetitrd  during  the  13  months  to  June  3U.  I'JUi.  the  outlay  on  ninins 
mcosiotia  (cucUuive  of  rabwa^)  during  that  period  being  £3M,3yl  The 
charge  (or  eleelrieity  for  lighting  was  4d.  per  unit  {2^  per  cent,  discount 
(or  prompt  payment),  ami  n  fr«<*  «(ippl  v  or  iiicftndcsoent  lamps  in  propor- 
tion to  nuintier  o(  i;ml.  i;.r-.»iuncd  for  lacanietcint  lighting  Tbe  total 
number  «»l  vonsumerj  hod  increased  from  1,710  Io  l^Ktit,  or  UM  per  G«nt. 
Tk*  loMl  uiiiu  fur  tha  baU'ytar  andad  darn  Ml  MM.  ma  l^U.UC, 
Md  tot  the  h4iU  yeur  endad  Jone  SO,  l!KH,*.MS,Ow.  The  total  tor  1899 
W4U  2,4ir..j:',n,  uml  for  last  year  11.9fWi."9!(.  For  tmction  last  year 
7,07"<,»Cij  u:i:v*  n.  re  i;ppli«l,  comj  nroj  «jtli  'ilH.WS  uoita  in  IWni.  The 
deioaud  fur  electricity  tor  motive-power  liad  adv«nrod  steadily  from 
4<a.630  uiitU  in  18VU  to  -.'..tlO.Te?  In  1903.  For  private  lighting  tho 
adtaoce  had  not  been  «u  substantial,  though  it  had  been  steady,  at  about 
900J)00  unit!  itii  tr  jr.ri  per  year,  tbe  totals  f»r  tlio  two  ends  of  the  <|uin 
qatnnial  pcnoil  h.  U-i-  \,'il6,2U  and  2,lllS,Si6  units  respectively.  The 
useol  electri  .tv  !■  r  |<ublic  lighting  hni  mriod  aoMidaraMl.  tba  tolab 
fur  1HQ<)  beiiH-  VI, (KM  units,  and  BiK'UT  m  l^W,  ThO  tOMl  OMi^birof 
8  c.p.  iticitndvMi'vut  l<*jjj}w  connected  is  I. 

Bury.— The  Tnuuniiv  i nuiuiiitoti  Jecidid  Lo  -.i-i  k  I'nilui 

mentiiry  powctt  to  e\it.nii  iramwavi  to   Hauinljiittum  and 

btiibbinii,  tl         I,.  I  .)i:ii<lotcd  within  tiirtt  \  cars. 

Oftb-Kuk  TelephoUtB. — Tlio  sik-wks  ul  llic  u.iip«riiueiit  farnt'd 
out  by  the  NatioaiU  Tolr|-lioiic  Cu.  m  cijmiL-i-iing  ap  b  niujjbr  r  of 

filivat«.'  rcsidenci-8  with  liic  cab  rank  ai  I'urilnnd-roatl.  London,  m 
kaly  Io  ba  aaDaidcn«bly  extandad,  both  the  National  Coni|MBy  Mid 
tna  roi*  Oflice  having  this  mattar  luider  consideration. 

ftWUm.— Tho  lioaid  of  Trade  have  extended  the  period  of 
tho  Craoiplaa  Elaateie  Lighting  Order.  IVUI,  to  Oct.  14,  loo.i. 

Om4M.^Tha  Ooipenttioii  have  decided  to  am(y  for  powers  for 
a  funber  extauion  o(  tho  tniiiw«>'  s^-stctu  tram  ua  bomigh  boun- 
dary to  near  the  High  Lovd  entrance  lo  tho  Crjfatal  FkUea,  amlvn- 
hoiii,  M  an  v«iimated  coat  of  £UbfillO,  Tho  ostaaiUHia  Would  be 

0  Iiultrs  111  Icilgtll. 

Liteiisions  of  the  elactck  lighting  inaioa,  eaunuted  to  ooat  £940 

Imvc  been  authoriK>d. 

Dover. — .\l  this  week's  Cimucil  meeting  n  petition  was  received 
(iir  the  >i«io!i!  of  ihr  electric  tramwayf^  to  the  Itivcr  district  nnd 
the  eni|ili.  .nii  III  of  1  .i  al  wiirkmcn  upon  tlie  necessary  road  tnvelling 
tuid  iiiiproveiiient  work.  It  WAS  ag'-eed  to  apply  for  e<Mi«c-oi  of  tha 
JtomlallVado. 


DabllD.— Tlu  inquiry  before  Mr.  Cowun  into  the  appliaation  of 
the  Corporation  forsiiiictiuii  to  borrow  t13l  ,000  for  their  eMetno  light- 
ing Hchcuiv  was  eonclnih-<l  nn  Tlin-s:!?iv  U&t. 

Mr.  Hauuosii,  i:i  rontinmng  hi'  evidence.  s(at«d  that  IIm  llaile-phaaa 
system  was  tbe  most  suiiabte  for  the  old  area. 

Mr. Cowan:  fa tt Dotalaettbot aiatto-phaaamelaia bftfo baengiaaUy 
improvad  siaee  W9»  f — (SMrlalnly.  Thay  ar*  now  ai  good  m  ibraa.iiliaia 
in'>tf>r'',  in  my  Apininn 

Mr.  L'ov\'v.  \V;]1  Villi  give  iiic  noiijr  ica^n-,  Mr.  Ilii.ntnond,  for  yiiur 
statement  that  this  is  a  maguifioent  property  .'—Yes  UeUa«l,  which  i* 
vochad  by  tha  CDtpanlfan.  anandad  to  lha  and  af  Ifank.  VtOi, 
tiKjaoa.  The  plant  fautatlad  waa  B^OMkw..  and  the  maximum  lead 
last  Christmas  3,190kw.  The  average  return  from  private  mpplt-  It  I  H-ti. 
per  unit,  and  after  paying  interest  and  sinking  fund  they  hail  a  profit 
o(  £G,094.  Cork  is  wnrkeii  by  a  conip&Dy  with  a  capital  of  £t,W,71S. 
The  initalbtion  i6  of  l.S'.ukw  LA^iacity  ami  the  maximum  lewd  UOSkw. 
The  price  to  ^tci-mU:  o^^ii^uiuera  on  an  av«ta^  is  2'53d.  per  unit.  I  <lo 
not  know  what  the  profit  is,  baaanae  it  is  a  private  company  and  the 
dgares  are  not  available.  At  OaUin  the  capital  was  JtaJV.iKK)  and  the 
csparitv  .l.rtflOk  .v  Enoh  kilftwati  e^t  £111  in  Dulilln,  t'C  in  CnrV  and 
Xl'J-.  11?.  -lii  in  Ll*i:asl.  The  inain."!  iu  Imlilin  co  t  i.Ul,  ivrmii  -'  t-^*"  S-i 
Bellaal.  That  disparity  was  oaused  by  having  tbe  station  at  th«  I'lgeon 
How  and  br  the  net  that  them  waaaaopnaafBlllyolplaat  and  mains 
in  Dabiln.  u  his  opinion,  DobUn  would  in  aliont  10  yean  ba  proJuoin;: 
electricity  more  cheaply  than  Belfast.  He  had  said  that  the  operation  of 
tbe  new  undertaking  tiad  convinced  liim  of  the  soundness  of  hi*  erttini  kte 
in  hi;  .  rifinal  n'p^srt  of  the  possibility  of  generating  and  delivering  elcc. 
ttieitv  in  iht-  Litv  m  Ud  por  unit.  The  ligure  appeared  in  the  pafiers  iti 
ad.  Hu  wutiut  the  b&i  c  cnai  of  generation  and  diatribntion.  without  sinking 
fund  or  without  any  protll  to  the  ratepayen.  He  anticipated  that  by  an 
expenditure  of  on  extra  1:40,000  they  would  get  88,000  more  units,  and  if 
ihf  lellln^.' pricei  wa.^i  IjJ  pc-r  unit  there  woi:M  be  agrossprnfil  (  f  C'U,SO;t. 
If  Ilio  nwrdxe  prico  vi  t-re  Id.  the  prulit  would  be  £«»,X08,  an  1  il  1'"-  prii^e 
were  as  low  aa  atd.  there  would  suil  be  a  profit  of  £34,803.  He  had 
baaed  that  eatoalatlen  on  tbe  aasumptioa  that  theia  would  ba  ft  t«e>thlida 
gTMter  demand  for  privala  lighting  than  there  waa  at  preeMt. 

'![>•■"    it!  1    I!.-  having  given  evidence,  the  inquiry  ended. 

DuDtermliaB  —Mr.  W.  B.  Sayers,  of  (ilasgow,  has  been  ei»j[A<;cd 
to  pc<  pan  .1  I  I  |Hirt  on  electric  lighting  for  the  Council. 

Eec^ea.~  iue  borough  electrical  euj(ineer  (Mr.  U.  W.  AuxU'') 
recoiuuienda  the  Cornoration  to  adopt  a  aelutna  for  the  pwrctiaia 

and  lotting  on  hire  or  electric  motora. 

Blectrio  FamMO. — During  the  past  fortiii^tht  Kfesxrs.  Mttrrvat 
&  i'laee  have  been  deinoflstratiug  with  an  electric  furnace  at  Sjttcire- 
ditch  Electrical  EihibitioQi  and  tho  ititsMst  Mhon  by  the  aiattoni 
in  Uio  cxperituenta  Waa  ao  pnmonaoad  thai  imlHtma  had  to  ba 
erected  and  the  police  ru4|uisitioDod  to  ke«por<ler.  The  experinMlita 
consisted  of  fusing  quartz  and  r«(riw;torv  inetala,  such  aa  iridinm 
and  ahrooiiiuu.  tiio  «tiet  pnbUo  intoreat  W^g  ahown,  howerer,  in 
tho  pota  ot  boUisg  itaal  w  molten  flia-bciok. 

Electrie  '-^l***^  IMdM.— Official  notice  lini  b:>on  givao  by 

Ilavcnsthair|«  ondBiBhopB  Stortford  Urban  District  C<nind]a  A 
iatantlon  io  aipply  for  provisional  electric  lighting  orders. 

■nUIC  Btllway  Working.— What  is  probibly  a  record  in 
electric  railway  operation  recently  took  place  on  tlmt  pi>rtion  of  the 
N.E.  Hiiilway  near  Newcastle,  which  has  been  electrically  equipped 
hy  the  Hriftfh  Thomson- Houston  Co.  Owing  to  the  feslivitie* 
occaaioneil  ■>\  ::■>•  visit  of  the  Cluuinel  Squadron  to  NDWCiislle,  the 
passcngp!  irallii'  nn  the  e)M?trif5f!l  liiip  wns  enonnmt«1.v  liirreased. 
neccs:..ti.lini;  mi  tlio  iir^t  day  tlK  LuiiiiiiuuUi  niiiriiiii,'  <./  Hi  oat  of 
the  poaiiiLilu  fciii  availablu  cars,  and  on  tlio  fullowiiig  day  tiie  full 
coiiiptetuent  of  cars  (09)  between  5  p.tn.  and  11  p.m.  Altha>iiKh  the 
equipiJiciit  was  subjected  to  exceed!  ni;ly  heavy  and  uniisnii]  domanda, 
iMtaaingle breakdown  or  intatmption  io  the  service  w  as  expetienccHl. 
The  aueeeacful  operation  <tf  thi*  linr,  one  of  the  first  and  largest 
surface  electric  railwavii  in  the  I'liited  Kingdom,  and  ita  abiliUr  to 
ancceasfiilly  lucet  such  a  sudden  and  heavy  detnandwigan  wdllbr 
the  future  of  iieavy  electric  traoUon. 

lUetiidtv;  ia  llliiiiig.— Eloetrie  winding  and  pninpiiig  plant 
has  been  put  in  at  the  Itaub  .Mine,  TahaniT 

At  tiie  meeting  of  the  El  Uro  Miniu;.'  .v  i;  mI  A-ay  Co.  on  Tuesday, 
it  was  stated  that  the  substitution  of  electric  driving  for  steam 
power  hod  become  necessary,  and  the  directors  had  hiid  in  contoiii- 
plation  thn  acquisition  of  water  rights  within  reach  of  the  mirme 
■ivhich  -vvoul.i  i:uiLilf  •uliu  to  generate  their  own  power.  l)m'i:it:  iln' 
posltwo years, howevor.an influential  Cana»Iii»n  grrmnhadnn«icn«ken 
the  introduction  o(  electric  power  into  the  city  of  Slexico,  and  had 
iiiade  a  proposal  to  supply  power  to  tl)c  coiijp.»iy  at  Kl  Oro  at  a  pcico 
which,  kltlioiigli  patiutpa  a  little  lii|^er  than  tbqy  eo^ild  hnvu 
generated  it,  waa  on  the  wholo  aataathetoiy,  and  wouM  relii  ve  tluin 
from  a  large  capital  expenditniO.  A  contract  hod  ht-4'i<  r>iit> n  1  inU) 
with  tho  company  (the  Mexican  light  ft  Power  t  .  l  td  and 
ihcy  hoped  to  be  in  u  position  lo  supply  power  in  April  nr  .;.  {'::  • 
change  would  involve  the  purchase  of  i-li-fttic  motors,  md  tlu  Mi 
chaneett  would  necesKilate  an  evpi'ndituro  of  fnnii  L.;'i,Gilo  i,j 
tJ.'j.iH ij  during  tlie eiiJiuing  I'i  months.  Tho  e\|io  i  i  I  m  ,  Ji  i,vi-..  -, 
would  enable  toeut  to  iu»k«  »  very  tubstautial  ledilelion  lii  the  total 
ooat  ol  thair  oparatiaiia 
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OlUlSfltlin. — Suiictioii  Uii*  heid  ruceivtii  (o  a  luauuf  i.'19,'j4  for 
•iMtrii'ity  Kiippl.v  vxtviioiotu. 

OllSfOW.  Ii  '  :u  hi  <  II  Iv.  idfcd  lo  Kiw  II  siipuly  uf  k.li'clrieit\  ti> 
Kulht  1^,1' n  1  11  till  -  Liiu  ttr  in  as  thono  within  tttv  citv. 

CU«HOW  aad  Paisltf  Tramwafi  Dlipate.— T.ord  ntJfonr  ot 
Burleipi  Iiuk  bot  n  nppoinlni  hv  the  lloiirj  of  Trn<)v  iirbitrntor  in 
conmctiiin  wiitt  Uii*  diapnia.  Uis  lordabip  riatMd  l'iy«le>  on 
SatiirdAy  and  mule  ftit  iiii|iwtiaii  of  th*  inuiwuiy  voiit*  irilhin  lh« 

biirgli  boundary. 

HairUmith  8.  Afiicai.  \i>  r,r  i  .1  n  .u;^  MsHsrs.  Mordpv  A 
i>itwbftrii,  coniinltiii;;  tngHiivK  in  Hi»rn»iuUli  (\>r|>orntioii,  iH.iiird 
thi'ir  »pfciti<'»lioii  Uir  thv  gfmr»tii>s  plant  luid  Hjiitioii  finiptitrnt 
of  the  new  «Wclrifitv  Hork»  ulucli  it  was  ihon  iittiiided  to  (tivcl. 
ll««w«.  MtUhw  *  mtt  wmnd  the  oonlimet  lor  itMplwii,  wliich 
Maquriiad  an  overhMd  trmyplMng  eMM,  two  Morrin-Clinmx  water- 
tulw  boitrrK,  with  (ih'I  henlori!  iind  piliiipa  itinl  two  »t«!«  l  chinnKyH, 
two  <Nlkw.  <iriK!e  phit-*ci  iiltfriii>t»r>,  witli  it  friqutncv  of  "lO  cvcIcb 
pt'r  Kf^vond  luxl  a  f:dl  luud  pr<.-i<iiiire  of  'J.KHt  ^olt«.  with  dimct 
couplod  fxciterii  and  driven  dir(>ctly  bv  two  Howdoti  i^nclnw-d 
roiiipnunil  pn>»im>».  onp  'J'tkw.  "nt  of  «!<iiibir  dtsign.  two  oomplft*- 

.'..llil.  11-111^    |.l;\lil-   \\\<\\    Iinl'.r-.li  n .  u   r,'lllnflli;lir  piinip:4.  dWltch- 

board  and  nil  cable  connwlion*  imd  iii|N;  Ui>rk.  I'iiuu  wiw  llic 
•Menea  of  lh»  toniiact.  mid  Mawn-  MMhrr  *  I'htt  undertiMik  to 
have  the  wluiJe  of  th«  pUni  erwt«<l  Mid  at  work  wrthin  thn>« 

mintliii  of  tho  finit  c-.msiiininont  ri'iicliiiiK  Hnri  i-'niitli.  Tbi>i  under- 
UkltlnR  hn--(  ni>W"  l>eeu  HiK'Ociwfnlly  ciirrii-d  mil  Tlii'  rir«t  rooiU 
ri  aLdu'<l  t)ic  worki<  at  Harriiiniitli  uu  ■lunc  14t  M«i  on  ^pt.  1^  all 
tiir<-«  M.-t«  of  itltt'riiiiliirs  were  nmiiitix  on  the  UWII  mpply  mmim. 

IptWicb--  Tbf  ("orpiirnlioii  hii\t>  spprovtd  «  «  ^  un  ><'»r»'  n);n'<'- 
nicnt  for  llie  supply  of  tdi  i  lrir  niotoi-"  on  llir  hire  |iiiiTbiiM>  syrti  ni 
by  thv  liciu  nd  I  Jeclric  Co.  Tho  a^rt'tiin'iit  prci  liid<  ^  the  <' ^irxirn- 
lion  from  i;ivinK  any  other  contructor  pfrnii«jiUin  to  suppiv  hl  iImih 
III  tlir  tuun  !  irin:;  [In  .  i  iirh  'iiincf  of  till'  Uf^rei'Uii'nt,  but  I'lt  liuiii 
:i,  ,1,  .  ;  .  .    I     1:      :  ,  !,|.plv. 

Iron  and  BC««1  lnatltut«     >fr.  f!   \.  Ilitilln  ld.  chairnmn  and 

iii!iiiuf.-.iij;  iliitilcr  (.1  fi  <.llii  ill  "  M.  I  1  1  i.undry  <'o-.  Shcrtitdd.  hii« 
In  1  11  upi"iiMti  ■!  (iri -iili  'ii       ihi'  Irnu  and  Sifcl  ln>.tituti>  for  the 

i  :;*inii;.,'  \  i  nr. 

Ledbuiy.  Mm  t«iii>Kil  wi-ik  <h'<idtd  to  apply  for  a  pro- 
\  i^iiui.ii  I  Ii  1  ir:e  liKhtiii||(  iirdi  r. 

LtiCMtor.— '1  hp  Ilunibcratonc  riuid  niid  I'nst  I'urk  roiid  MiH-ti.inii 
of  tho  tramway  system  will  be  o|h'|ii^  for  ttiillW  on  Tu^•^ullly. 

Laith.  — Thv  triunwnys  wore  lakeii  ovir  by  the  Council  on 
Saturday 

LiTeiyooI.— An  inouiiy  w'itu  l>fld  licru  Ui*t  wrork  into  th«  appU- 
Cation  of  iln  (  .  ipnin.  u  fi>i  |.tun»!iioii  to  bom>W  X^UUAW)  'or 
exteiiHMttH  of  their  electricity  uudertukuiK. 

Tbe  aiaiitam  Uwm  «l«ik  (lu.  B.  D.  Crippil  mid  tlw  Iwt  nnotion  wiu 
obtained  in  1901,  ud  mm  tar  £800.000  wImii  the  Corporation  pur 
eHa-i.cd  Ihr  nnr1«ilaking  In  I"',**^-,  'h-  Pitji"'  "•>•'  ndy  l,8.*i«.<KlO  unlt«  ;  in 
r.Dl,  tti.  ii»ie  uf  tb«  lost  Mr.  l  ull  .-.  «u  ...i.<r^\..«M(  unit*:  and  lu  day 
it  had  iucie«&ed  (o  over  'JC.OUo,(ii)i*  unit*  I  he  nddillonal  e,i)>jtal  ei)f«ii 
dituro  waa  nK^led  tj  incraase  the  generating  plant,  to  extend  tlie 
mains,  Ac.  The  nndertaking  was  io  a  |>ii.>S|>er«u«  eondition.  For  1SK)3, 
after  payiijg  ilH.fiOO  InlarMl,  pbi'ing  litJt.'.HM  t<>  rno-rve  and  j;iO,(IOO  to 
renewal  fund,  a  eontribotioB  of  OTtr  £l'l.O<Hi  wn^  uiwle  in  relict  of  mla*. 

At  the  C.<i^ii>r<iciiin  rni-i  tini;  on  VVcdncadAy  tho 'rraiumv*  com- 
mittee wer.  iiiitli.iri!<4'd  t<i  apply  for  a  prOvfuoUkl  Oltdar^t)  Con- 
RtriK't  ndditioniU  troinwity  routiii. 

Local  AnUiotltUi  Md  tha  Supply  of  Elactrielty  Bill,  1904. 

The  action  token  by  the  conference  id  Iik-hI  reprenentativi-H  und 
compnnieK  tiwim  u'  .  "  i  Irieily  und*  riuku  ^  s,  in  endell^ ourin;^  t4j 
obtflin  the  amendment  of  the  Supply  of  Kh-i  tricity  Bill,  IUU4,  cost 

£m)  <Mld,  nnd  thi«  is  to  Ije  inot  by  m^uX  aMtrikutMiia,  tlM  aham  of 
•«eh  authority  or  oowpMiy  auunuillnR  to  £7.  t9t.  4d. 

Loidoii  Ooutf  Ooamtt.— At  Tuaaday'a  ni»aiinc  it  was  wportad 
that  the  Finance  MOUUitlM  had  conaidvred  an  appfieatioin  lor  a  loan 
of  flW,M7»  to  repM  omtaUUlding  twdances  on  loaini.  borrowed 
ttmporarilv  from  it*  baniiar*.  Of  (Ida  ifl(K!,«)>m  wkh  in  reKp<  ctof 
electric  lighting.  The  ocuuinitteo  reeallim«itde<)  that  t'lOl.lllH  he 
loaned  on  the  annuity  niethoih  repnyabk  In  W  yean*,  and  fl.fiKl 
'for  dpciricit T  mr-tcrsi  n'|.-i\:ii.!e  in  •oven  vi-nr-i.    AL'r.?*.l  to, 

trKr'ft,;  ,',V;..'.i.e  II  II'.,  ■(  111  1 .1 1  if  :\A-rriii:i-nl  ui.lnltlLl'.L'r^ 
reoEHumended  that  tb*  fostmaater  Uenrrttl  be  appnmehed  nitU  a  wi  w  tu 
aontribBtian  in  liaa  of  ratal  bnag  miidt  in  re«pt:ct  of  all  Post  (iltlce  tele- 
phone wirat.  Tha  aonimiltai  nointad  o«t  tlial  at  p.'cMint  Uie  wirea  of 
the  National  Telephone  Co.  and  of  mualaipalitiM  0«aill|t  t«l*pb«ne  Unca 
are  asaesecd,  the  undertaking  ol  tha  IfatlMMl  TalaphOB*  Oou  la  I<«ad«n 
bainii  aaeeawd  at  £90,000. 

rraMHwy*.— It  waa  aaread  to  Snoa  tokana  for  use  nn  the  I.  C.C.  tram- 
waya  bj  memben  ot  the  tnunwaya  itell,  b;  emplmcr:!  ot  labour  for 
diallllMliaa  to  their  einployli;,  and  by  the  tener-tl  public 

IIm  R^hwaye  Committee  i-ecomtuondcd  that  kwik  on  capital  aci. aunt 
not  Mceedinp  «•_►?, '.00  U  exp-r.S.-d  in  T»«pe«n  of  tKe  rr«n*tri»:-thn  fur 
rl<-rln.:  Irar'tinii  ..f  \h*:  iiMiUi.iii  t  r.^m -.^  .i ;i  .kl  ,if  U...  -l..  i  \  uw  n  ;t:,  1  Ij-- 
l^inanee  Committee,  in  roportin^oo  the  matter.  reni»rk  that  tin-  Councii  .1 
paniat  Iw  tha  oanatractkMi  of  thia  tnatway  will  »xpiia  in  Ang.,  MOSt  and  it 


is  rnn«ivmpnt!.v,  very  desirablf.  that  the  w  rk  shotild  b.>  unJortakon  with- 
pu;  ii<.liiy.    Wt-  r,hMii|.:l  k.ivt  |.n  f.T.-i'il  ihr  u.  <ii  - 1 :  ,icl ;  r.i.  of  thia  line 

jil^ouid  not  be  prooe^i^  wjtii  laaU  t.uiut.  dti:^:!iil«  .i4^'.i..[oa  boec  come 
to  a*  to  tha  Ijatmi  of  electrical  tmctloa  to  ht-  adapted  in  the  re.-onstruc- 
tion  of  tha  norUMtn  tjtUm.  but,  under  the  cireuuiaUoces.  ne  offer  no 
object:n-i  In  the  prfpiLiul  Wr  prc-i.tiii-.  li  1 '.w,' .  li  .  lliivt  in  m.-^ -tru.-ting 
tint  tii:niiiiru',r.(-lv  sli.irl  l.  tit.'l)i  lui.'  un  t'^ii-  l-  -ii'lilil  --v-Uni,  f'le 
Couneil  will  not  be  eooaiderej  u  caiiimittinj  itielf  to  this  system  of  trac- 
tioo,  whkh  la  M  Biueh  moia  espenilTo  than  fha  aanhaad  ayalHn.  to 
the  whole  ot  the  Hnai  which  «UI  ba  oonnaoiad  «Hh  tUa  nrtlMar  iiia. 
The  line,  althuuKh  it  will  be  oonrtmctad  §ot  alaatifaaHraaflnw. nfll,tmtiia 
fintt  InstanM,  have  to  be  workud  hf  hoiaa  (laatioa. 
The  matter  ntandi  over  for  s  week. 

Masebaatar.  -T>< .  l  i  >:n  .ui>  »  eommittee  on  Tncv-Iity  a<'e>  pud 
trihlrn*  ftir  II  tteml  for  lUU  iraiiicar  root  coven,  it  waa  aim 
I.  1 1'  1  I  .  II  It.  tundeia  for  Ihraa  •Icelria  ov«rli«Ml  ciama  for 

Hy  tlt--i'iiMta  t-iir  ^iu-d. 

MaBaflald.  —  .V  report  lijui  b.-ru  |i[  I  ti.  1  bv  tite  coiwultiii); 
eu^'ineer8  (.Meium.  It.  Hammond  \  Son;  re>  •inimeiidini;  the  Council 
to  provide  water-iioftening  plant  at  the  elei  tricity  W'ork>i.  It  haa 
been  decided  to  erect  10  further  arc  lamps,  und  the  charge  for  an 
li(;hling  liUK  been  reiliieed  to        per  laiiip  peraiUIUin. 

MarplaboM  I  loBdan}.  -At  Wt  night'a  mtK^tinn  ot  tlw  Conncil 
the  comnWtion  of  the  loan  granted  by  the  l.ondon  Cr.tmiy  Cnuncil 
to  the  Mitrylebane  Borongh  Council  wf  i'l,41''>,UtW  wmt  ann.>imccd. 
The  total  npplii-iitionn  for  London  (\Hmty  bille  is»ue<i  by  the  Ci.iinty 
Cinnu  il  tocover  till*  loan  wiui  l';i,rii4,00ll.  ltit)t»j«K  from  lIKi.  17s  (mI. 
per  cent,  lo  V-M.  IH«.  '"I  .  anil  the  avemue  price  ul>l;iiiie«l  fur  Ilia 
i-ntire  i^Kiie  iviv.<  f.Ni,  1  I  >  In  I  I  i.  1  .le  of  inli'i^  -.!  u  h.ch  klarvia- 
kiiiie  uill  (Ktv  upon  thm  loan  %»  rather  over  }M  \h-v  ei  iu. 

I'orty  one  npplirittiouH  weri'  rtceived  bv  M:iiyb'bone  (London! 
CouiLcU  iur  the  post  of  niauiii  supeniitcndeiit.    Uhe  li-4  htut  been 

vve<>d«d  down  to  four,  who  wiU  ba  iularviowcd  at  tlw  iwxt  niaatinx 
of  the  Kleetrie  Supply  eununittM. 

Motor  ▼afeJidiM  WmumIh  Battwayt.^  Maant.  Gana  *  Ca« 
of  1  iutlapeat,  havo  reooivad  an  ordar  to  enppl  v  to  the  Minittry  of  'Prada 

l'20  motor  Vehicle!),  at  a  cottt  of  £'lt>l.:iiO.  them-  velileli.!  to  {•» 
employed  in  addition  to  the  retrular^eheduU-d  tnun  nei  vicc  vvhenev  er 
local  tratlkc  rcipiiree.  'Ihe  Ictiil  miiiiber  of  caro  ordertil  hv  the 
IliinKariaii  Ministrj  of  Trade  for  llii«  piii-|x>«e  liox  h  1  liviil  n£  :i*X». 

Mnaiclpnl  Talophoay.  At  lU  fiii  ^n  cmiiicil  laecting  but  w'e«k 

the  Telephone  committi  e  K  i-t  poll  un  the  tii'-<t  year**  working  of  tho 
Coritoration  telephi<ne  service  woa  piewnted. 

The  report  allowed  that  the  namber  of  iustruineiiti  working;  waa  1.488 
and  31  junction  linBi.  The  'Ji7  ptiblic  call  oflieea  now  open  were,  it  was 
slated,  payioc  MttiiflMtocUy,  TiM  service  given  throu(;h'>ut  th«  area  waa 
very  aaliatactory,  aad'tlia  maaacer  rarely  h^  any  caniplaiotn  from  anb> 
■criberi.  Hub-excliaagei  were  working  at  R:ia»ii^  II:!!  (where  theie  were 
57  ttationa).  I'ortslade  which  had  onl^'  li-"  r.  <  )»  i..  i  aii  month-t,  33 
etationaX  and  Hhoreham  (which  bad  ju.<t  been  opened^  ExehauKea  at 
Hteynlnt;  and  BotflpiaifoiBit  awa  in  ooana  of  construction,  and  would 
be  opened  Ic  a  tew  wceka.  After  oiiaraing  all  working  eipenM>«.  intemt 
and  tinking  fund  on  loan  f£42.000)  already  taken  up.  the  approiimate 
pfQAl  for  the  ball-year  ended  Sept.  30  was  1''>N  7d.  The  aunoal 
revenue  of  tlie  department  at  present  time  was  Iti.lU.  7a.  8d..  the  amount 
having  increased  during  the  past  sii  months  at  the  rate  of  £411  per  moolh, 

Aid.  Ckai'EX,  chairman  of  the  Telephone  committee,  >aid  cuf  tomera 
ware  fttill  oming  forward  at  a  aatiifactury  rate.  The  money  which  had 
been  spent  up  to  end  of  September  was  £33.000.  and  after  the  first  oil 
months" -ii'orKinE  tti.i'V  Tinil  a  iri.nll  i  ulaiij.-'  on  t'-,f  ri^ht  'i'le.  There 
woutj  la'  1  .1  .  all  ...11  W.*.  ru'.r--  tin-  v.-ar  in  l,..iiii-j.jIluh  iili  r I  under- 
taking, and  if  they  couid  get  another  MM  eubecriberii  by  next  April  thaU 
accounta  woald  show  a  profit  vi  £1,000  a  year. 

Coaneillor  Pr.NroLti  imtoired  whether  there  waa  an.T  tnilh  in  tha 
romoar  that  the  National  TeKphone  Co.  had  iiinde  an  otfer  to  puiehosa 
the  Corporation  system. 

Aid.  Cabmn  said  that  there  was  not  the  sUgbteit  truth  in  the  rumour, 

t>n  TtU'*luy  J'l'rtumiulli  Corporation  Ok'n-i-il,  on  the  i-ecominendji. 
lion  nf  the  Tidephone  committee,  to  appiv  fur  Kjinctioii  to  borrow 
£1,'J(K)  to  com|ilete  extennion.i  of  Ihe  M'rvie<'  to  Soulh-icu. 

This  committee  alxo  recommended  that  a|>plicaiiun  be  mode  for  lancilon 
to  borrow  X'tO.WV  to  einrer  tutur«iextentlonii  of  the  telephone  »j»tem,  the 
entiinute  being  fur  l.tKWhnct  at  £°ii)  per  line 

The  Cmjiiu;':  ''liuni-nior  W.  T.  IWttninn;  i-iii^u'ru  d  that  thiiv  wanted 
tlie  mon»)  Ui  ^|>rlJJ  it  liny  reijuirnl  it  L  it  1):.-  I'.  un  :.i  would  hare  ubnu. 
lotely  foU  oontrul  of  the  varwtu  aunu  wtiich  the  nnuuiittca  would  want 
III  aptad  Ina*  liaaa  to  tiaw.  Vatwaan  Aor.  1  and  Ool.  M,lhiyha4 
n  celled  190  erdeta,  an  avanga  ol  11  per  week,  and  that  waa  wlthoot 

undue  puiihing  or  advertliiing.    Many  iMem  were  citendtnK  their  lines.  It 
waa  expected  Uiat  the  I'JO.IKK)  would  be  exhaimted  in  two  yearn.  The 
present  ptu|>o3al  to  obtain  a  large  moiu  intMad  ol  a  wriea  oi  luiall  euuia 
was  really  at  tlie  aug>(e«ti<>0  of  the  Ixxial  OovacnaMM  B«aid. 
The  reoommendatiuu  wot  paused. 

At  the  iilattjuiv  Corpocation  meeting  laat  vark  Mr.  HuwwU  moiveS 
"  That  in  eame^tieiuie  ol  the  divided  opinion  of  membmol  the  Cor- 
poration an  regards  the  prenent  and  future  value  of  the  telephon.?  ander- 
taking,  it  be  remitted  to  the  Telephone  committro  to  call  in  an  .  >]iert  to 

r  [i.ri?l  tt-i  to  the  present  BtnU-  and  \aliip  i.f  the  |.l-int,  an.l  pruliiilil"  .l.-nre- 
.  iiiti  I.  ibat  will  ie<|aire  to  be  ciMii  fiTect  l<>.  in  order  In  uvi.i.i  l.-is  v. lira 
the  undertaking  will  bv  isold  to  the  Uovvrnuieiit,  at  a  liut  value,  lU  years 
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Mr.  BcMiu  poiBMd  oM  «htt  lot  (to  j«w«oMlbqr.  IMS.  the  tinkiii? 
tnndmiottljrattb*  nt*«t  1  p«reMt.,Iii  tba  mit  jtmt  the  imt«  wk« 

2;'.:  p«r  wnt.,  ivnJ  last  y<-»r  it  »a»  2;  per  c*nt  on  capital  cyp'^ndituro. 
Th<i  funl:  »n»  fist  iSo  l-l«p)ijnc  <lc)'artni-nl  hul  spoilt  f-VJJ.Tti.  la-., 
nnil  that  lud  ti,?^n  »-»tcr<  il  ly  tli»  rxl;ti»  of  I'lT.Oiil.  lis.  U<1.  (or  pre 
liinin»n  »n<l  |,Tnor»l  t»])cnM.'>.  For  t(i«  thtxv  y*»r4  the  finkina  fund 
amnuoinl  to  tlTi.UO.  unit  in  ivdilitiim  lliey  had  crtatod  a  g«airal  r«6«rvc 
u(  l^.Tta.  7«.  »<)  Turing  tUo  nmnuiil  writi-n  off  mni  the  geoirnl 
TKtrT\o  (and  t'grrihfr,  thry  ;rit  7». '>d.   Dedaoting  Irom  tint 

ilT.OOl.  11*.  IM.  o(  [iri-liminRry  uid  (it^ncral  eipense".  ihere  remainod 
imly  -^il.  12'  fid.  H«i  uont'crdnl  that  ihe  i;l7.»KK»  wa^  originally 
MMttd  in  ordvr  (Iwt  it  miffat  b»  wntl«a  oO  t«vrnuc  dunnj;  the  li'i<t 
!«•  or  thf—  yem' Mriwtm* <I th« wiawMthm, and  that  w^sn^t  donf. 

bMUM  Ihty  COOM  ll«t  AOW  up  Ibe  HOMIIU  in  a  pro|j«r  nay  without 
niakinK  a  Tl*  did  not  think  anybody  nniild  my  lliat  dcpiceiatian 

should  Iw  IrM  than  7)  percent.  Thr  nniy  part  c>(  the  ijliint  to  which  a 
Broall  depn^cintion  o(  5  per  cent  i-ould  b»  atipliod  was  thu  undcrj,'riiand 
i'»blo».  amyuntinir  to  tlOl.'iOO.  Of  the  rcmninder.  i"t".fiH  wan  rtpre- 
fientrd  by  overh«'ad  construction.  With  rrk'ard  to  tht-  iiu<iruiiuuiaoe<'Uul 
he  had  thooght  that  tb«t  rrprciiented  ttie  valur  <>f  inslrujMnl4i  But  OH 
inquiry  hr  found  that  it  includ«d  the  cut  i>(  tiliiti)(  iij>.  aal  tlM  |ml«tt 
portion  ot  the  accsunl  was  made  up  of  wane^  ft"  1  .itiu"'* 

Mr,  W.  y.  AM'KKmun  moTed  tlio  previoun  ijuiDtlon,  and  uri^i-d  that  the 
t«tpphon«  question  ha<l  been  di»p:>s«d  of  fi.ir  '.nr  time  be  ins 

After  diKOssion  the  motion  wai  reject«l  by  :iO  loti  s  ti 

Nktal- — III  till!  poii-tioiilnra  jij^t  is-siuwi  of  tht^  iiiipoit  tnidi-  of 
Natiil  for  l'.H]'A  el.i  trioil  liltiiiijB  hl^md  f.  r  a  total  i-(  t ',s,;!rK).  i.f 
winch  i:4T.i(U0  cMoe  horn  the  Uaited  Kiu^Joui,  £U,<H)(i  from 
Atnarioi  and  £5,000  from  OtniMtiijr.  Eiaetriral  marhinetv  st.and.t 
for  £I»4,non.  of  whicb  J.'OiS^  wm  from  the  United  Km>;aoiii. 
i-2l,<>i<i  fm  li  AiiifricM  mid  £1.1,<lOt)  from  Gfmianv. 

HewcMtle  oa  Tyne.— The  'lVaunva\«  cijuuuittei  oti  WcJut  <i1hv 
rccominendml  the  Conigniiaa  to  aecapl  the  Riieaation  of  (He 
Rsnvval  niHnii(!<!r  (Mr,  A.  E.  Le  Roaaiitnol)  and  thai  h*  he  p«rtiiitt<  d 

to  li  iiM-  iliiiiii  dililt-lv,  hut  llirtt  his  ».ilurv  In-  piiitl  ;  . 

In  a  coromunication  dated  2&th  in.st.,  Mr  I.e  Ui^;i;:nol  xtnted  that 
K«  he  underMtood  Ib^  Corporation  unuld  eonndfr  on  Wednesday  thf 
question  of  hiw  resignation  of  the  |VMition  of  cfner;v!  iiiiinAii^-r  und 
■iigiaevr  of  tiie  (rusnayB,  he  felt  in  justice  to  himself  h«  tauit  K'^e  a 
abort  rtian6  •!  tiM  work  aco:>iii[dialMd  durii«  the  tin*  fa«  had  been  in 
thaOarporalien'taantiee.  and  the  teaMn*  that  lad  blm  to  ntiif!n.  l  ive 

yearn  apo  he  was  appointed  re»i<ii  nt  engineer  for  thr  ^'  >n(,lrui;liriii  if  Ihr 
tnunniiyi  to  plans  and  ii]Mirittcuiionii  of  the  CDn«ultint;  engineer  and  of 
tha  C4l7  angiitMr,  and  on  lltt.'  cumpWlion  of  the  first  portion  in  l!Hil  he 
VM  apfOiMad  umanl  ■anager  and  niKiu'-er  and  instmcttd  to  orKtuuie 
tb*  ntetaaarjr  elalf  and  aenrlvt  on  the  dilTerent  routex-  Mr  It  i^Kih-nol 
then  panMsl  in  n  view  ih*  prMsrc-ss  of  thi?  w.irl.s  during  I'Ml'i.  I'nrlii  ■ 
V.m  iht  c.nilinu<d,  he  had  the  heavy  work  of  desij;oing  and  r  jn^tr 
kag  all  tlio  <  xtension*  to  th<  ji.  -ir  i  Utirii,  pumping  sution  nu  v.  i  k  • 
•ar  ifaedK  and  linen  aallio.-  I  1.,  ii,c  r.'.>2Aet,  therii  .  i.  .  i 
CoHliOfalton  i  l.(H10,  which  llw  citj  wtmld  otherwise  have  had  to  piy 
in  laWi  For  ih:it  stmee  tjic  C:>rporali<)n  nn)inimou»Iy  graated  him 
an  inetaaaeol  £1(10  a  year  in  salary,  mid  he  very  natumlly  reenrdtd  that 
inereaw  SJi  <  vidence  of  Ihp  conliilrnci'  the  members  had  in  him 
and  alio  an  a  tati^-uUe  pr<Kif  of  the  Halisfaction  which  hi»  work  had 
Kiirea.  DuiiuK  tha  latlti  piil  of  1<»>I,  tlic  application  of  the  Tvneiidt- 
Tnuawi^a  and  Tfamroads  Co.  for  running  powors  put  an  end  to  the 
amleaUo  nUUau  that  up  t<>  then  had  prevailed  in  the  Traiuwayi  cam. 
mil'.tie,  but  he  would  like  tlie  Corporation  tj  romcmher  that  he  wi.^  in  no 
way  rtiponiibic  for  llio  unple»>wntne»ii  that  aro^e  thcietiuin,  In  l'.t<H 
elij-.>  attention  (o  IheT.me  .i  Je  bill  and  to  the  Corporation  bill  of  ho,l 
abiorbed  the  major  portion  of  hit  lime,  as  he  vas  the  piincipal  w,tnesJ 
for  the  Oirporatton  and  ihrir  adviser  on  all  ijueitiuB-  »rniiiK.  Fully 
WLiKhin^  tha  ahota,  hecaold  d«(  think  ha  badiaaiifad  that  e>iihid<rut.<n 
»hich  for  hi)  aaaidDlUr  to  hi*  varied  taboon  he  hal  a  tiM  to  ennecl. 
Since  (he  cinnmeiicejnciit  of  I'l^vi,  "vnry  meeting;  of  the  Tram- 
ways committee  had  bi  en  rni  1. 1  i  i;  ;'.<ar»ble  hy  the  action  of 
(tacticalljr  oat  mr  mUer,  whw  tuwi  hampered  all  his  uctLons  and 
lakw  ercrf  opportunity  nt  making  his  p j.-.itiijn  aim jit  iin»upp3rt»ble. 
He  frit  that  that  viaM  not  a*  it  Khould  be,  but  forehori'  tr>  take  any  st?pH, 
ihinkinj^  thai  a.tut  Ou:  Tyne«ide  diflicully  wa»  m'lt.°ed  miitera  would 
riniit  IheDiselvei.  That,  however,  wan  not  thccane,  and  when  he  received 
the  ofTt!r  of  a  i;  ;  i.I  pullion  in  the  colonies,  Iu>  i  1  r  ,phetl  la  tha  coin 
initloe asking  lli.mi  if  thev  rould  not  slop  thai  c  r.tin.i.il  uiiplei3»JilnL-.3 
The  time  available  bi,';w<xa  the  reeaiplot  thi  otTrr  and  the  lunetini,- of 
the  TraB«a;a  oommitlae  mu  lea  abort  to  eoaUe  him  ta  writ:  a 
Mtor.  but  be  aAed  the  Commit  lee  in  bh  Ulegram  to  coneMer  his 
rei|  . nation  if  th.y  c  )ul.I  no!  gnarantMi  him  tn^ifnont  whah  ho 
tho  i.'h*.  ..'ii-ety  pi;S;:i;  <illiciul  ooght  to  receive.  The  comraitl*  could 
not  ece  their  way  tu  do  that,  and  ncoi  pled  hi<  re=  i.'uiit;  m  SIul  • 
tiM  Inaogncatiaa  of  the  electric  cars  in  .Si woiFtle,  the  ••Li.i-i:  -iveii 
tothecitf  bed  beett  ad«nitlc<lly  tcond  Ij  r.one  in  the  kiiiKJuiii  lor  all 
ri  i;  .1  fflif  i-m  y,  pumtjality  and  c!i  Anliiie.5.  whilst  the  whole  of  Oie 
p^i-it  ,«  il  liiip^,  liud  been  niaintainiii  in  the  ijc-t  p  iaible condition  N'f.w 
that  li.j  ■«aj  liia^.ng  the  nervicc  of  the  Council  alt-rr  rive  wii,  n!  eii  i-p 
tionil  .iiil.rully.  L--iitinual  anxiety  and  c.^nrlt  ^?  hard  woik.h-  vi  ;«ul  1  Uk>' 
lb«  Council  and  lituie  inemlieie  <rbtn  he  had  received  every  act  of  courtesy 
and  ooDaideruiaa  la  nndmlMMi  bia  feeling  of  sincem  ie«ret  that  h«  wa« 
tofoM  to  adopt  the  oevne  el  ledgaln^  hi<<  |M-iliun.  and  he  c^old  only 
IrUKt  thalhn  «ucec?50r  would  have  rotted  out  to  him  a  gruiturmeaiiuTe 
of  fair  play  than  had  been  dealt  U>  hint 

AM.  Mkkiux  Mid  be  had  been  a  uemlier  oi  the  eacnmitKre  einea  its 
••malioii,  aad  babad  eaafeiwltha  i%ht  o(  «riti«Wji|t  tba  aamfleaMBt, 


and  hiul  had  to  liike  exeeptioo  to  the  actions  of  Mr.  Le  Koiisienol.  The 
Council  and  th<^  ratepayi^m  were  iadcMed  to  thL-  individual  whohadeaniad 

Mr.  Le  llo«iiignal  to  w:Ver  his  connection  with  the  traniwayi  depaitmrnt. 
The  tramway  A-jrvice  wa.-i  noi  the  ^old  mine  which  munii-ipaluent 
allegeil  it  would  b»,  hut,  with  judtciuun  luaaiij^iaucot,  the  lesuilt  would 

have  been  ■lifTrvont  liom  What  it  wa*  i»,day.  il  tbaeeatljf  eervlee and 
proni;;at?  expenditnre  had  bees  eoBtinued  for  another  elx  aaanlhc 

the  nanagenient  of  the  trani«*ayii  would  liave  b.  I'U  in  involved  In  hi>pe- 
!es«  insjivency,  and  then  Uic  dream  of  lh<^  ami  iniiiiici|Kili«en<  wonid 
have  been  realised.  Tin-  man«|;eiuen:  of  ihn  Ne  >ca.tl<  tramw»y6  was  the 
most  eoslly  in  the  kingdoni  Molm  curs  had  haii  bought  wiltiout 
authority ;  care  wen:  built,  altlmuuh  they  had  an  ample  supply  of  cars, 
aimply  in  onler  to  give  men  who  were  m  th<'ir  employ m.  nt  iM^nnaaaOt 
work.  At  the  ileaton  «t»tinn  they  found  a  number  of  walking-  gentlemen, 
vshose  only  bii=inci>3  wa"  to  draw  their  ^^i*arie«.  There  had  IwH-n  gross 
miHMianai-'fni.nt  permeating  the  tramway  Hervue  rinht  thntugh.  In 
their  tranrway  j  tlie;  liacl  a  iiiisaibotnt  nKMiey-inatting  coneero ;  and  the 
L  .onomies  he  anticipated,  woud  nnll  in  tba  aaeiag  of  fnan  £UflU  t» 
£•.'0,0  JO  a  year 

Mr.  Ai'Vii-  thought  that  they  could  not  altogither  blame  Mr.  T.e 
Boetijiiiol.  .\fter  all,  Mr.  1.:  Uo^E.ii.'iiol  was  the  bcrvant  of  tiie  Tramway? 
commitltc-,  and  it  was  tlie  bu^inesi  of  the  cotDuiUtji  to  make  themselves 
eciuvi  riuinl  with  what  was  ^'oaig  on.  lie  tliouKht  it  would  bj  admitted 
al.1'1  that  tin-  ctmim'tlet  wcfc  never  fc»|d  po;:''  1  a-  t  >  wh;i',  was  fioing  on, 
He  roiiteadfil  it  wit^  th*'  trjiitn  i.-^  of  Mr.  Caii  tu  kn;j'.^  what  was  i^ijin;^  on, 
:ind  if  hi  ili  l  n'Ji  kiio,v.  he  oUL'hi  to  havo  kii  '*n.  lie  t  outht  fairnes- 
nhiiuld  be  hu»ii  to  Mr  L  ■  Itos-i.oiol.  ile  l»°li, '.id  he  did  In*  beaL  bat 
tie  behevfd  if  he  hl'l  li:->  i>  g  lided  and  co  inr,'II>;d  a- ho  ought  tO  IMfV 
been.  nui"h  ul  tlie  pieauul  trouble  would  DO(  have  ooctirrad, 

Mr.  Call.  mH  that  it  be  mode  a  italcnMat  at  pieMnl  it  wooU  ha  at  a 
great  disadvantage.  He  did  not  know  what  iba  aavia^a  were  wUfIt  the 
rt>mmiiU'e  >aid  thev  bad  mad*,  and  he  would  liho  to  know  what  thigr 
were.  If  iri^i  ad  of  eiieadJiic  none;  In  OM  jear  tbqr  i|Katd  it  om tta 

year-i,  that  was  not  s  uin;;. 

Mr  CiiH'i'i.i:  KUt/k-e^ted  that  theie  rhovld  be  Mt  bujttity  by  tiM BOMll 
of  Trade  or  somi  oljiei  iave«tit{atiua. 

Mr.  Ui.vij>  agiaad  that  the  oooimittee  was  to  blame.  The  eommittoe 
had  not  been  praelieal  and  now  aoBght  to  pot  the  blame  flpaa  Hr. 
Le  lloi«ignol. 

The  Council  then  accepted  Mr,  he  RoMlgnora  rMl^toatHM  and  agmod 

to  the  proposal  as  to  his  salary. 

Parceli  by  Tramcar— Tho  lUirt'.m  o  i  Tiint  forporaiion  tram- 
was  a  depsrtdii  lit  will  iiiini>;iir.itr  a  p  un  U  di  lmiv  H\.-,tem  on 
Tui.sdav,  ami  piirceli  uill  h<-  reci  iserl  on  ujiv  i-.ir  fmin  K  a.m.  to  H 
p.m.  on  wci  kd.iyH.  hut  iin  p.iri-il.'«  will  Ix-  carrcil  on  Sundays  or 
lUiik  JloUiUys.  i  lu:  i  liai'ije  for  i:iirli  p  iici  lwiU  lij  I.j,l.,  imd  parrels 
will  lie  il<liv<'ie<i  in  any  di-,iri<'l  witliiii  IriK  n  mile  of  tlie  trvtinvuy 
II  I  I  ,     I'l    i     reeeiviii;,'  otliecs  havo  !'ii!i  i.-l!ii>!iiliid  in  th,!  ttiwn, 

Powe<  Tfaoamisnon  ia  Worki  and  Factories.  -  The  i.  nbri  il. 

Il  l  I'ulh  y  \  Mill  (ieariii.;  Co.,  ol  N\  i-it  (iort  i!),  MaiicliL-.ti i ,  Imiv 
ppp.triil  l(>r  piibliLutioii  )k>ui(2  iiiil«s  of  various  uiotlunlii  of  p  in.  r 
lAUiiutiaeioim  in  vv,>rfca  and  lactoriee.  written  b.v  Mr.  \V,  £.  lliiefci 
the  eotnpaiiy  s  cit^'inear.  Tboaa  notvs  are  pitbliehot  in  patunhlet 
form,  ntiil  Mr.  Utwk,  Ut  tbocouraeof  Ih'^  r<  lll.>r'.,^.  di'iils  u  lcli  a  Urga 
variety  of  luotbods  Of  trailMulltiDi;  poVM-r,  and  with  the  fittrtdn 
uliieli  Ciller  intiipivwi-rtriiiwtni.siiiiti  M-hi  iiii-s  of  the  class  with  which 
lie  ileiiU.    Those  factors  aro  ii.i  s<'t  out  below  :  — 

<  A  Distance  of  motive  power  from  intvliine*,  or  0<  matihlnei  from  ooe 
another 

I  Hi  Arrangement  or  grouping  of  machines. 

[C:  lirquirriiieut  for  ccc'.ional  or  overtime  worUns. 

(I);  Proportion  of  machines  stvndin^'  idle  or  workinK  lalonilitlanlly. 

(K   l!''quircmi  nt  for  a'Jdinu'  ni  icliiiies  or  exten-innn- 

(I'l  Amount  of  power  reqaircd for  indiMdual  nlachlOe^ 

|(f)  itcliabiUty  or  tuiid  for  duplicate  or  htiuidbjr  plant, 

( B)  Initial  and  working  ooat  of  tranimliaian  plant. 
Kl  Cost  of  driving  tnnimission  plant. 

ill)  Convenience  and  cleanliner? 
Under  iheso  li.  ;»i)iii(,-s  Mr.  liuck  diicii«.i  <  tin-  v  own axpKSIMd  in  a 
largt'  iiumlier  itf  PapiT*  ivud  bi  l'ori  enf.'iii,'criiif.^  sm  iiMii's  and  artielM 
coittribiited  to  tin  li  elinie  il  prei-.  Ill  ihi-^  w;iv  iiiurli  infoifiiitioii 
is  coiiipr: wf'.l  into  snmll  ^p.n  e.  in  ikhii;  (In-  giaiiiplilet  of  p.irticular 
cervir.  ;  i  1        eni^iiK  crs  inteicsii-il  in  tins  iiiip>>rl;»iit  ijiicstio:!. 

Presentation.-  -Uti  WnluLsd  u  l  i-t  wn  k  .Mr.  \V.  li.  l-'.s.v.n, 

M.Iiisl.C.I-',..  M.l.l'^.K.,  \ias  prv^i  iitLiI  bv  lln  <:\if,  loreuieii  and 
workmen  of  Itilin-  Mi  iV  J'li;lli|'s  >.loetric  Ji^dit  ;ui«l  powtT  viotk*  with 
a  iuinJaonie  rull-lop  uriliiis  ih-nk  and  revolvin;;  rlwir  an  meOMatoes 
of  llie  10  year*  Mr.  Kaeoti  lind  Ikhmi  n'SHuctntud  with  tfaem  while 
lu  ting  as  chief  rneiitecr  and  Miitriitscr  t(»  ihi?  Hnn.  The  piweentatian 
t  Ilk  place  nt  the  CWltsn  WWkis  Mr.  E,  A.  BnindoDi  who  bad  been 
^tl•.  Khivoh  s  chief  aftsiMaiU,  nctiii);  nm  »p(>ki>iiiiatt. 

FroTialoiul  Ordat  Eevocatioii.— Die  UoarI  at  Trade  ban 
revoked  the  Winaford  Elcvtrie  Liithtiiig  Urdcr,  llfJSf. 

Fodatf .— Th«  Cotindl  are  applyini;  for  a  iromway  pniviMiiial 
order. 

BaUw«f  SMttlOtt  Llthtiaf.— Tito  Xorlh  StafTonliUre  Ilailw«iy 

Co.  liaM,'  pot  ilowii  pl.ii.t  lo.  liu-litii.^;  tlnn  I  itii\ct'r  utetion. 
Ciimiil  i.s  siippliiil  by  ;•.  'Juki'.,  roniiiiuioi'  L-orroiit  dyii.iiiiu  coupled 
direct  to  ii  Ituiiiatod  oiul  I'liunillcr  eiijjiiiu.  'I'lioro  nre  lb  area  and 
over  do  ineandest-entaat  ilMjiaBiiniger  etutHin.  'f  bo  goodeatationaiid 
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\ari  iir*!  nho  tn  lijjhtcd  (iloolrically.  The  in^tttllmioii  w  iv-  CArrit-il 
out  iindi-v  lli<?  mifXTvisioii  o(  the  cuiupanv's  oloctrkil  t'ii!>iticer,  Mr. 

A.  5  .  I.  1-.. 

St.  Loiiii  Exbibittoa  Aw&rda.  ->k»>rt«.  TrtiltofM  Hcmo  and 
Colt»  A  iionH  {LULi  have  been  iiward«d  two  grtinA  pri/tt  iukI  dirt  c 
aplil  nicdalt  in  eomi«rtjon  with  lh«ir  eshiUia,  inelading  di  rtnc 
Bj||iU  AlliuK*,  ilittil«y»il  hy  th«ni  at  St.  Lonia  ExbilMtiaa.  Mcusra. 
John  DftVi*  ft  Hon  n»ve  obuined  «  gold  wid  ■  hnmzt  undil  (or 
mrvcjrlng  md  utinuM!  iiwtrament*. 

tliendltdi  Blactrtcil  BiUUtira.— in  nntiKotnin  u>th  th.- 

reci  iit  very  aacccsfful  ilrt  trical  oxllibiliuii  iiM  id  thi'  I'lttii  ld  Hti«  <  t 
](atli?i.  Hoxlim,  iiiidiT  the  aij-ipiep«  of  tjhwediirh  il.oi>tinn>  lioroush 
Couiicil,  <i  iliiiiH'i'  iniil  emii'iTt  w<  ri>  giM^ii  at  ilu'  (iipitl  l!ii><l'  ru 
Hi>t<'l  on  Moiiilnv  last,  uiulm  tlu'  pit>iili-iicv  ot  llit'  uiitvor.  Ili^th 
iliiiin  oil  tl"'  prog  nil  I  HHP  provnl  Mici'tsi*ftil.  nm\  iliiriiig  ihi- 
proi'i-n)ir-(;!t  it  wnn  htiiioil  tli:il  the  ii\hit>inoii  hmi  Im'<'ii  ?»iili»fncloi  v 
(iruut  llu!  li  chniinl,  ciliu'iniuiml  innl  liiuuictiU  iiui|*etW.  'ihcrr  haJ 
been  K  kigo  alt«m)'iiu-.'.  mxl  thi;  inlerMt  •vineod  in  the  nmnciMw 
oxhilitii  bail  provrti  grunr^  ii:^'  to  idl  cgmeemcd, 

■MriklHpitn. — On  tho  rwNnuiuendaUon  of  thair  conn]ltini> 
dwtiiml  enjtineer  (Ur.  J.  O.  W.  AUridge)  the  Uariionr  htwul 
have  dceided  to  umnmo  the  veUage  M  which  «Uctririty  is  4n|>plii  1 
to  tbepier  Irom  100  to  90O  iit>li«. 

flMrthend.  Th.-  li.irciil^'li  mrvi-v  .r  iMr.  K.  .1.  Klf.  r.l  h\-i  Kiib- 
IDitted  Cu  till'  H>'Ahli  I  oiiitiiitlf'  piling  iif  (lit'  pio|x>n<:-l  ri  tiitt'  il< 
trtli-lor,  which  is  ••...timiit.Hl  to  oii>t  ftlunit  tlO.lKX).  It  \i  calciilutnl 
tliitt  !<ti-um  power  ciiulil  bi'  liiipphcil  to  the  cUiti iiity  ilrjxirtiiH'rit 
sufticifcnt  to  Reiurut*'  l(X»,(XH>  units  of  (.!•  i  trinil  fn.  ruy  (wr  .-iniiiini, 
whicli  III  All.  per  unit  would  proilnct  Ox.,  innkili^'  thr  total 

(i&tuuiatid  iiiculue  (ruui  th<jttt!»truclur  4ii,UU-'i.  iti*.  'J Uu cviuiuiliw'^ 
npart  on  tho  adxttte  h«»  hoen  adopted,  and  it  haa  been  decided  u> 
Rdveitiae  lor  tender*. 

BntkfttV — An  DnoppufLil  inquiry  waa  held  herd  Iturt  wnk  into 
the  aQiplJMlkMi  ot  ilieCotporation  fi>r  •fin4>tion  u  borrow  fW.OOO  for 
eleetncity  oxtMirion*.  Tli..  pr<'»i-iii  i>iiirun'tng  power*  a'D^^t.t^m) 
have alroady been «"ipi-i:drd  u  ith  tlu'  i  vr>'ption  of  J.M,OHT,  rt'-x  rvcd  for 
ihiiiiwuv  piii-jwi«  s.  Thf!  bori)ii<;li  chctrii' il  cn);iiicH>r  i  .Mr.  1(.  S. 
J>ovvn«'i  t'Htiinnti  <1  that  thf  loitn  would  i\,'\<'r  \i:v  tAjn'uditnn*  for 
nboiit  thi<'<^  s  ctirri.  The  eirrincity  undt-rtakinK  wa»  in  a  riourt»ltiii^' 
<  i  iun.  liii.l  lor  tlM paat  «c«en  >-«ata  had  ahown  a  praRt  oT  about 
i.-.'.tKH>  [HT  ttiinmii. 

Spain.'  .\  lIoMil  (liclrv  liUK  1«  i-M  it.MM  d  mulioiifiiiit;  ihf  iHirilumi', 
withotit  fornmhtK  <  of  pidilir  l>'ridi  r,  of  ri  rliiiii  t  li'i  trie  ii<>wtr  and 
li;,'liliiij;  I    lit  I  ul  till*  Koyal  Aim  iml  iind  I >iuli\ uru.  1  Vrrol. 

Switzerland."  A  conn  ■<>ion  hns  h<  i  n  i;rinil<  d  to  n  »vndi<'iiti' 
(MM.  I'roti .  Wostt-riiiiinii  i  t  Cic,  of  /urirh.  nnd  thrc«  othcrtl  for 
the eoiistructuiii  and  wurkiiiK  of  aii  rloctne  fiinicularrailwAy  (ram 
Kaueli&tc(  to  Chauinonl.  Tho  eapitat  to  bo  nM*ed  for  thia  ventnr. 
haa  been  (Ised  at  hJlMjOOOi 

tm^mir  BtoeWio  Ughtiac  taaMbMNa.— In  a  repoH 
ptBwntcd  by  the  ruiuk>«  dty  ol«etrtc»i  enipnoer  (Mr.  U.  Itiehardion ; 

to  the  TrrtiiiHn\»  (••iniiintli  v  ijii  Mondiiy, 

Mr  Kiehnidson  states  that  hv  folt  it  hi*  duty  to  rvpoit  the  grt-kt  danger 
to  lu\(<i  halls  dariDg  timc-^  of  bafi»r«  and  speciiil  show4  bjr  having  many 
extra  lights  added  in  a  rliniKy  manner  to  thi  ir  pvrmiinpnl  in«l«llationi<  in 
U>  liancc  of  all  rule>i  of  fito  and  careful  workniansbip  .Should  a  lite 
CCBur.  dnc  to  a  stall  catchintc  fit*  thr<,nv;h  >io  tnurh  ifimixirarjf  tinililu 
wiring  being  aboal.  the  rrsiilts  iroiild  undi>iil>lrdly  bi^  vi  iy  M  rioUJi  under 
Ktich  crowded  conditions,  ifv  liad  piuti^i'ti  d  tiuia  after  tiiu«  with  but 
little  rffult,  and  Ibo  matter  woold  probably  k«  on  until  Mium  rery  terioui) 
caiaoiitjr  oecunwl,  whao.  ax  usual,  lite  djuiKwr  tkouid  prvbably  be  put 
demiashnida||beeucMiMidb]rel«e«Mn>.  In  his  opinion  all  halla  nied 
(or  nubile  enterlaiiunenle,  bajeaarit,  Ae.,  anouli  have  «pe*fail  amngements 

iiindc  by  which  extra  li^ht^  Hlioiild  Ui  taken  from  plu}^  l  ircuitu  witii  ipt^ial 
lireprcof  ImmIh. 

Tho  committer re^L>Ucd  that  tho  proprietors  of  hatU  and <»lh«r bnildiugB 
I'Wiing  within  ihr  purvii^w  of  the  rirport  should  bentOnce  eOWWIBnitiatfd 
with,  further  aclinn  being,  nicanwhile,  delnyol. 

Waadaworth  i  (tOndoni. — -Vl  the  Council  iiu  lUiil;  oil  \V(dii(  'i- 
day.  tliL'  LiuiKiMl  I'uipMHof  eoiiiniitt>v  i't|>i)ited  timt,  hnvini^ 
eonxidtri  d  tile  Keheiuo  pirvpiund  by  Mr,  \V.  1'.  AdHUia  lor  utilising; 
the  l  ootiujr  dust  demlrttctor  for  th«:  K«!neriaioii  of  eleririi  it,\ ,  tlii-v 
recotiimchdei)  shut  th«  County  of  lAjiidon  101.  .  tno  Supply  t'o.  be 
informed  that  iJu-  r.nuicil  foiitcmplntu  applyiiii;  fui  a  pr.>\i^ioiial 
onler  foi  till  ply  ill  i  liftriv-'ity  in  th.'  l')ioiit;li,  but  before  tal.iii'-' 
that  t.ti,p  \\iiuid  i.t  _'l;i'i  to  li  ;ini 

I'll  Whelll'  I  tile  L'.  niipib.V  i/Uld  liu  [iiepiUtd  to  h.iiid  over  to  the  Couiici' 
the  Stit'iktbain  aiea  uf  (he.r  <iii'k'ital<iii).'  upon  teinH  : 

(f'l  VVhfclhti  the  ciiipaiiv  WMiilii  t-e  prt'pAr.*d  II-  pureUa^e  in  Kulk  the 
•liMltricity  ;^.:neraU'J  at  Ihi.  T'\>tiiv  dur.1  iii7«ti iiL-tur. 

AkL  Anioilios  -111111  ihiit.  besiii-^  the  Inu  uUeniativea  mi^nliLiiitd,  thuin 
waa  a  third.  The  1,.L'  C.  nanivd  additional  power  tor  their  tramwayK. 
and  miubt  be  wiblii).'  to  buv  it  Iruui  the  Cijiincil.  lie  thou|.'hl  tbtiv 
might  be  some  ditUculty  iii  KEitiag  a  pruvi  .loiial  order,  and  «o  Uie  cuui 
I  liad  eonaldited  it  beil  to  appcoaob  lb«  oompanjr  firm.  Ha  did  not 
"  e  aoapiny  bad  the  neceaaarjr  poweia  to  deotro;  tiia  du  ' 
■unnudnm  and  ailieleB  e<  auaiilaUen> 
Sha  npett  md  DtMBWcndMiona  were  (hen  appiof  ed. 


Win. — The  will  of  llio  law  Mr.  Civctsv  lienhaut  SWcey,  17, 
Palleney.etrect.  Unlh,  who  died  on  Ath  iti^t ,  has  U'cn  proved.  Tb» 
total  valne  of  the  eeiate  i»  I'H.CiS.  lis.  4<i ,  tbi-  mt  peraonalty  at 
tHffJU.  la.  4d.  rm^ate  hae  bii«n  t^ranled  to  Mr.  (ieorge  I.yoU 
Stiuey,  ell  ctriciaii,  Itiitli.  a  eon  of  tbo  deeeaaed,  power  beitiK 
ro^eived  for  niiikin^;  a  like  xmnt  to  hia  eont  Ur.  Charko  Darwin 

SliK'ey,  the  neconJ  i\eeiilor. 

Wolvmlmaiptoa.  Tho  eketrlr  liKhtiiii;  nniiils  arc  to  U-  extended 
to  the  work-i  of  ]tn>lia».  JoDM  *  ttaylias  at  an  estimated cuet  oi  t:04». 

The  Heath  l  own-^WodnctNald  tnunwajr  nmto  waa  opened  Ihr 

traflic  last  week. 

Workhonia  Llchtimr  <i|i:..kirk  (iuaiilians  have  applied  for 
xnucttun  to  a  loan  of  X*'>,tilHi  for  eleetncity  Keneiutiiig  plant  and 

other  worke. 


TRADE  NOTES  AND  NOTICES. 


TBNDBB8  INVITED. 

t^iiiilli  (Loiuloii)  Ouonliaita  uiviti'  tr-iidi:s  iui  u,  ronipletff 
M  irink!  iiiHtiillalion  for  tdectrie  iii^itingnt  their  m  w-  workhoii.ic  nitd 
iiiliriiiitry.  Wonutvood  Scrabbit,  and  ako  tov  >^iipply.  <!ehvery  nnd 
eleetioii  of  two  motor  Irumfoniiore  and  a  tialler\ ,  with  nil  nccrs< 
soiii^.  Sp«oitlratioiis,  Ae.,  from  ih*  cotM«>ltini{  enj;iii"'r»  (Mewra. 
J.  A  J.  .S.  LnriRhti.  liJ*,  Lincoln*  Inn  I'lolds.  London,  W.C, 
Tciiderx  to  the  rleik  iMr. .}.  Lamb).  'JtM3.  (roldhawk  road,  Shephorde 
Ihinh.  London,  W.,  by  noon  Nov.  I.'i.    See  also  udvcrtisomenl. 

■  h  hiinnirlni;/  Municipal  t'oimcil  invite  tenderis  for  Iramfurnier 
pillars  and  sw  itch  mar,  to  the  i^peeihcatioii  •>{  their  coimnltiii);  engi 
111  ei  i",  Me«»r>i.  Mordey  ,((  linwtiarn.  Ki,  \'ictorin-><trt  el.  L^ondon, 
S.W  .  t'opii  s  of  specitinitioM  ni;i\  he  «i'en  lafli  r  Nov.  T>\  at  the 
Council  I'rtiec'i,  .lolmiiiie^biirj;,  and  at  the  Min-iiiltini;  onginveis' 
otlices  in  I.ondnn.  Teniiers  to  Me^>r9.  .Monley  A  l>awbarri  by 
noun  l>or. '27.    S*'<?  also  adve rti«eiiu  nt. 

Jithiinnrthari/  Mniiicipal  Council  also  invito  tenders  for  two  .HA-ion 
eleotrie  ov<irhead  tmvolhng  cranva  to  the  ii}H!«iticatiun  of  Mceara, 
Morally  A  Hnwbam.  The  epxifieiitimt  t»ay  hr-  iwyn  (after  Kov.  fi) 
.It  the  Council  (ttVieen,  .tohannesbur^.  and  ul  the  eoiiHuliinc  enRi- 
neerw'  otlices,  Xi.  \  ic torni  >lri  el.  London.  S.W.  'I'l  ndi  rr>  to  Meeet*. 
Mordey  A  )*auharn  by  l>ec.  '27.    Sie  also  advertisement. 

The  Visitors  coinmilter  of  t^iiiit>r-rl,tnl  iim/  11  V»f w or/iintf 
Liimilu-  Anjliiiii,  (i.irlands.  Carlisle,  invite  lenders  for  two  Laii 
ea'^hirv  boilers,  feed  pumps,  steam  eviiaiist  and  water  pipe*  and 
vahes;  two  oUkw.  and  one  :)()kw.  steam  dyimmos.  and  a  Ti  ton 
travelling  crane  ;  ecoiioiin<er  ;  nnderin'ound  bituiiiriuBcd  rabies  and 
botes;  wiriii!;  of  biiildinf^x.  svvilt'hhojinU.  motors,  fans,  Ten- 
ders to  Mr.  C.  \V.  .\llnn  Hodgson,  The  Courts.  Carlisle,  by  Nov.  1. 

1l'h{(l<t)  l>iKtrirl  Council  invito  tender*  for  the  supply  and  erection 
of  one  'JIKlkw.  direet  current  dynamo,  coupled  to  a  liij^li-spevd 
engine  (reeiproratm^  or  turbine  typ<  i  ;  and  un«  water-tllbo  boiier, 
litl<'d  Milh  chain  irrate  meehnnical  stoker.  Teodoia  lO  the  eieetlieid 
engineer  'Mr.  I..  II  Kiiij;i  by  0  p.m.  Nov.  "iL 

N''.",,-.  i'  \'..r\:':.ai.  -'.  inviti^  temlent  for  tin  rmMv  il,  iihi  i-n;;on 
and  te  <:it  t'Uon  at  a  new  staliuU  uf  ouv  ICiU  I.R.f.  inoderii  type  innlo 

expansion  cMj(ine  and  of  a  3ilfikw,  oontiniiam.enrfent  djrnamo;  aUo 
the  supply  and  etnctuMi  of  an  It-ton  travelling  eiaiie.  Tendem  to  the 
town  clerk  (Hr.  Jofan  Thoim^,  by  unoit  Km-.  13. 

MaHfhttttr  VXetVnAts  eotUDiittcv  r«iiulr«  teodore  by  10  njn. 
Nov.  U  for  the  wiring  of  Mtnait-itreet  ftation  for  are  nnd 
ineandoicont  lighting. 

Pirefon  Tniuwiva  comuittae  fatvila  tendem  far  mNon  nnd 
tramwny  bomten.  Tendon  to  engineer  and  nwiMgar  by  Nov.  9. 

IVofalanfDn  omf  Bitr'Uw  fiuardima  invite  teodsm  hy 
Kor.  15  for  oleetria  llshtiii{(  plant,  ike. 

^  -  Sov.ia 


Biiniur^  Dietilet  Lnuaoy  Board  want  tenden  by  noon 
)T  tho  erection  o(  nn  electiie  power  alnlion  and  woiriuho|M. 


Leiih  Ciwpotntion  twiuireteadciabvnoon  Kov.Stdratoae,  eament, 
xe.,  and  for  cartage  in  oonnectioa  wiui  tramway  leconBtmetian. 

UHMtWntrgh  ConontlMii  reitniro  tendm  bj  Nov.  6  for  wiring  and 
fitting  tlie  town  hall  and  olllwe  for  the  elpclrie  light. 

Tendora  an  wanted  by  Xqiv.  14  for  wiring  n  temporary  bnildmg 
nt  tbo  Dietnct  Aeyliiui,  lr«flm«i*Ior.  Ireland. 

Tender*  (or  |tlant  will  Bhorttj  be  invited  by  the  Xcw  Caramel 
Snarex  Electrie  Ijght  ft  Waterwceka  Co. 

It  it.  iiniiouiHi  d  th.it  tenders  are  iiivit«>d  ft»r  n  com'*-*'ion  to 
prii\i>le  the  town  of  tjiur^ovo,  lUmmania,  with  eleclririly  Kupnly. 
1  enders  will  be  o^ncd  on  Jon.  38  at  the  MunictjiAl  Uffieee,  Uuir- 
H'evo^  where  addiUOMkI  information  can  be  obtaineii. 

Tenders  aie  in\iti  d  lor  the  rrmySf  i  fi.oi,  utirkiiii;  and  ludnten- 
anc<  of  three  sepnr,ite  r'-nl' s  of  <  U  elm  Irmnu  iivs  in  I,  irjir,  liei^;inm. 

These  tenders  will  be  udjntUcalod  on  ^ov-  t-t,  and  have  to  I 
in  by  Mov.  M  t«  the  Uonverneinent  T^erincinle,  Uege, 
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TENDERS  BBOBIVED  AND  AOOBPTBD. 

I^^iic  Storey  &  Sims  il.l.l  ),  Kiuprcss  roundly,  Manchester,  Imvc 
recii^c.i  onl  ■-  -  fr.  in  tin-  Aiiiiiiralty  itliroiiiih  MiitlierA  Platl)  for  llirce 
mU  of  ruiKlt-iixiii);  |>lAn(  for  the  power  station  al  I'ridUy'a  Hani, 
Bova)  C'laranee  VictnalUiw  Yard,  PortHnoath,  ami  (ihnnwh  the 
Lancaahir«  Dynamo  *  BIoloc  Go.)  fsr  Ihiw  nta  of  eoMMuinR 
plant  for  Sbe«rneaa  DodnahL  Th*  &nn  have  niw  ■Mimd  an  oider 
tor  a  Mt  of  ooodsnnng  |lant  lor  tha  Spaniab  Uarine  U^rtownt 
fgr  Farml  AnenaL 

Brflf  •  PmUm  a  Co.  hare  obtained  the  folloivnD;  eontnirta 

OeneratoTB,  motors,  motor-Kctirratnrn  and  hftlancera  for  railway  9ho|»  of 
OodeiV  llohilkaml  lUihvny,  In.lia.  at  i.  )  'I'MI. 

fiOO  B.n.r.  lighting  and  traction  ilirecl  i  .(uplcd  »i>t  fur  flrt'long  i  Victoria i 
liamvmyi, 

40  rootCMra,  aferagin;  10  a.r.  each  for  locomotive  ahotis  of  Nu'al  auJ 
Durltan  Bailnrajs 

Hackney  (LouJoo)  Coondl  have  amepted  the  tender  of  rubiii* 
Hanrion  tor  are  lamp earliona ai fcJkww  i—SOfiOO  pairs  al  ^4t.Sd. 
1,000  paiiB,  and  lOipOOO  pun  at  £9.  la.  51d.  par  1^000  pain. 
I  IS  tandaia,  laagiiic  ftom  then  aeeaptad  to  (lor  cnaa  1 ) 
£S.  fa.  Cd.  and  (daaa  S)  £8.  Oa. 

3.  A.  NawtOB  *  Co..  the  Jfelboame  repcaaenlativea  of  Tlioinas 
Pttrkar  (T.td.),  have  lacestly  supplied  anelwtrio  li||h(inff  and  power 
plani  (comprising  a  Parker  dynamo  driven  bjra  water  wheal,  eleetrie 
moton,  puRip,  See.)  to  tha  Hnnt'a  Extended  Oaflkiey'a  Crack 
(Victoria)  Gold  Mine. 

\\'f*t  Ham  Corpiintlion  havd  acc4>|iti'd  the  tcii  li  r  >>t  1'  <Sc  W, 
Nfi  I.'  llaii  for  the  uliolu  of  lisetif  bam,  fish  Imlts  .nul  Iniii  i-  rii]iiire(l 
liM  lilt!  tiew  ilc-ctiic  trauiu .i\ -■>.  An  fstijuatt  of  X2iK  l.'.^-.  of  llii  k  Jl 
Hickman  lo  provide  );is;itil^  fur  luuchiiic  tools  in  tlio  u.'i'k- 
Bhop<i  «  as  also  accepted. 

l  ':ist  HiiiiiG'tliicil  li;ivf  :\<-  -'  y'U'X  tin  t.  ii.U  i  nf  Mick.  Ki  l  l  ,V  Cn.  fur 
."><)  ((.lis  iif  |riiiir;ii!»  lU  I'S.  Ills.  ;  tlm!  <.(  Willimii  (Iridiths  .V  (_'.,■  fur 
gruiilti-  »i  tis  III  :ii)«.  |KT  tun  ;  mid  llui",  ni  M<  •.srs.  Wi-siun  a.  Slius 
for  uiriiii;  iln  n<  '.v  lil.rury  nt  iV.K  Hs.  11, 

iJavey ,  I'axiuau  Co.  have  receiveil  an  ordi-r  fruiu  the  .Xdtuinliy 
for  tba  imppiy  and  anctkm  of  four  hiith-apeed  enginaa  of  aa  agpa' 
^rtoof  1,MN>  ILP.  for  the  alertiicity  generating  stathm  at  81ieernee!i 

Wa  ara  infbrmad  by  the  BamanA  Tranahrmer  Col  that  the>  have 
krtehr  oompleted  a  oontntet  ftir  tha  Mnnicipal  Comieil  o(  Shanghai 
(mder  ioatroetions  from  Uaaara.  Pncea  *  Cardaw)  tor  fimr  Sww. 
and  Ibor  SOkw.  transformen. 

Brighton  Corporation  have  accepted  the  tender  of  G.  Xtino  for 
whriog  for  akttno  ligbtfaig,  fira  ahu-ma  and  telephonaa  in  tha  diph 
therin  pavilion  of  the  borough  aanatertam  at  JASL 

Devonpoit  Corporatioa  hava  piacad  an  order  with  WiUnns  & 
Bobinson  for  a  steam  engine  at  £s,4dS. 

Maidstone  Council  have  accepted  the  tender  of  Morria,  Jones 
Co.  for  wiritu;  the  sanatorium  at  £34.  17b. 

Hackney  (l^ondon)  Council  have  placed  an  ordor  with  Phillipa  & 
Co.  for  a  eoiiitiiututor  Kiinder  and  aoceaioriaB  at  lOa. 

Erith  Cotmeil  have  aecaptad  tha  tender  of  OamiiBg  k  ikaalbr  the 
arecthm  of  ear  sbeda,  Ac.-,  at  iflJXU. 

Watfoid  Diittict  Cooneil  have  aeeaplad  iha  taodar  of  W.  T, 
Olovar  A  Co.  fhr  13  monlba' aiQp^  of  cablta. 


Mr.  Perry  N'.  Hooper,  who  willreaignbiapreeent  poeilion  of  chief 
engineer  and  manager  of  tha  Poplar  BorouKh  Conneil  clcctricil.i 
Works  at  the  end  uf  tlie  present  month,  is  abont  to  In  conic  n  director 
of  the  linn  of  .Mexander  liuckbam  iV  Co.  (Ltd.),  rhemiciil  und  nil 
luanufiu'liirer-.  rini  rii\  \Vli:«rf.  \Vi 1'.  n  v nnd.  Millwall,  Liiiidun. 
K.,  who  inti'iul  tu  niiike  n  sp<  t;aliti  ,if  IuImi;  itliif;  and  int-ulatin^' 
oil*,  Olid  will  Illlike  a  sii'ientilif  stinly  of  oiU  nsid  fur  theco  purpos,  s. 

Verity*  Limited  have  opened  a  sab-  depot  at  C.irUoii  Ilonse,  Jh, 
niKl>->lri-*.'t,  I'liriirinshatii  I'lVleplione  No.  ■I.T'ib,  vihicli  will  bi 
lioder  til.'  .  ):nri;.;  ,i(  Mr.  N.  I  Jnurd..  Stuck^  nfall  miil<  iial»,  ,vc-.. 
Ukely  to  b«  reiiiiired  by  triule  ciistoiiicrs  are  to  be  kept  al  tills  depot, 
to  wnicb  aommonications  from  cnstoiiiers  in  the  Midiaada  ihoukl 
Iwaddieaaed,  and  not  l«  the  firm's  works  at  .\ston. 

Maaaia  J.  E.  Wedekind  ft  T.  Miller  itnidini;  as  i  barlei  fVaccH'k 
4  Co.),  alaetticiaa*,  Ac.,  48,  Clerkcnwell  road,  Luiidoa,  K.C.,  have 
diaeolvad  partnarahip.  Uabu  hy  Mr.  Millar,  who  contiBiNa  aa 
T.  MiBer  A  Co..  at  «8.  Vietorla-atraet.  Loodoa,  8.W. 

The  teleplmiie  nninber  of  .Mr.  II.  \V.  lUvenahaw,  AH,Ina(.C.E., 
Knllitnd  House.  ILinwell,  Ixindon,  \V.,  is  I'iSChiawKk. 

UQ0I]l«4tI0m,ft<; 
Clahna  against  C.  A  Smith  (trading  as  C.  J.  Smith),  eleetriaian. 
to,  liinK-atNat,  ReRent  street,  W..  and  fi.  Granard-ioad,  VVanda- 
worlb  CominOB,  K.W.,  Lflndon,  ranst  be  in  by  Nov.  f ,  to  Mr.  B.  J. 
Ward.  8.  Clenaani'a  Inn,  London.  W.C. 


Walker  and  Hodcatto  (Ltd,)  ia  to  ho  wound  ap  volmitwdly.  Mr- 
E.  A.  lUdfoid.  80,  Hog-atraat,  Manehaitar,  ia  Bi|iiidatair.  aauua 

by  Nov.  80l 

A  meeting  wOl  be  heU  on  Nov. !»,  at  Hamilton  House.  Victoria 
Embankment,  London,  K,C.,  to  weeive  an  account  of  the  winding- 
up  of  the  Metropolitan  District  Eleetric  Trnciion  Co.  ( I  .td  ). 

The  Edison  Gawer  Itell  Ti  leplume  Co.  of  Kiinipi'  i  I  t  1  i  t  j  1k> 
wonnd  up  voluntarily. 

AppOlBtnant  of  Beceiver.— We  ar>'  intuiiued  that  .Mr.  .\l(red 
nanly,  nianagiiif;  dire<'ti)r  uf  the  Sir  Hiiatii  Ma\iiii  Llectrio.il  A 
Eni;incc(ins  Co.  (Ltd  ],  bus  Ix  eii  appointed  receiver  of  tlio  cuiiipany 
on  behalf  of  the  debentiin-  iKilders. 

Basiooai  f>ir  Bale. —Tenders  arc  invited  for  tha  goodwill  of 

tlie  bunincsa  of  iuechanic.»l  and  electrical  enf^neora  earrted  on  by 
\V.  A  £.  Sonmar  AClemontson  (Ltd.).  the  Ica-x-s  of  140,  14tl  and 
144,  Dale-Btreet,  Liverpool,  fixtures,  tiuin^-ii.  furniture  and  stock- 
in- trade,  comprising  clectrictO  filtiiiffa.  wires,  clobes,  brackets  and 
the  inachinerv  and  plant.  Further  particular!,  are  sivcn  in  an 
advertiseuient".  Teinlrn«  l<i  Mr.  .1.  West.  10,  Cook-strcct,  Livenool. 
by  .\(e. .  7.  mi  f.)niis  oMiiiiial.;.-  from  Mr.  Weat,  or  from  Mr.  J.  H. 
Ulovcr,  W,  Castle  strnrl,  Liverpool. 

Plant  for  Sale  — \  eix-polo  eompunnd  wound  dyiniim  of  l.'iOkW. 
(2!t0  v..  (512  ninp..  l  l.'i  revs.)  for  direct  eoiiplin^'  to  eiij-iiie  is  ndyer- 
lisi-d  fur  sale,  owun,-  tj  alt.Tii'.ii>n  of  on^Hnal  scheme  of  driving. 
Applicntionn  to  .Messrs.  Andrew  Handysiiie  A  Co.,  Kritauiiia  Iron 
Work^.  Derby,  or  to  MaasM.  Oromwood  A  Batlay,  Leeds.  Sea 
also  advertLseiiient. 

A  12J  li.ll.i-.  Uomsbv  Akruyd  oil  oiigiiK-  and  a  61kw.  CromptOB 
dvnaiiiu  are  for  sale'owiiiff  to  supply  U-ing  taken  fr«>m  local 
company.  AppUeothiBa  to  "Engin«Mr,"  l*ean  Wood,  Newbury. 
Sea  advaitiaaiuenl, 

IkwdlM;  to.,  to  Lrt  aiA  Cw  tela.— A  well-lighted  taetory  U 
ndvartiied  in  another  eolunin  lo  be  kt.  Applicatians  to  40», 
Uomsey-road,  Holioway. 

Spacious,  modem  and  well  cqnipped  faetory  premises,  known  as 
the  Volenite  Works,  Hi^'h  street.  Alpertoii,  me  13  be  wld  b.v  .Mi  ssrs. 
David  Burnett  *  Co.,  »l  the  .Mart,  l.oudun.  K  C..  .m  N..^.  J-'.  i  i 
one  Int.  I'arlieiilars  of  .Messrs  Linkl.iti  i ,  Adilii.-n.  llr.i  Ati  ,V  'oim  s 
Boheitors,  2,  liond-COUrl,  I.Miidon,  K.f,.  ..i- of  till  :,ti  1 1.  .lu  ns,  I.".. 
Nielfla-  l.ii.is  1",,C.     Aliailvertis,iiic.,t  <■  intjiiis  (nrlli.  r  partlcilUrs. 

Tln-i.'  .ire  tliii-i-  I'nv  sh.jps.  with  Iimm  ul  iiI-.  ti  .  1-  !  in  the  Strand, 
I.uriilini,  on  a  11  \ ears'  lease.  I'ttTliculais  from  ibu  seef«ta|nra 
utr..  .  ,  i  :   lu  n.  \\  e»t  Bhiek,  Hotel  Ceed,  Strand,  London,  W.C. 

Sec-  aihertisi'iutnt.  • 

Tim  e  rouiiis  an-  to  be  let,  separalelv  or  aa  a  wbolo,  in  *  tllild 

Wesiiiiiiister,  8.W.  Sao  ndvartiae- 


rooms  are  to 
tl  lur  llat  111  lil,  Victoria  .-treet. 
nil  lit. 

Foithoomiog  Books.  -  Mr.  H  J.  Olatdiar  ia  about  to  publish 
&*Kaya:  Their  Tiaatment  in  Canearand  Otbar  Diaeoses."  by  Dr. 
B.  J.CowMi. 

tetalofWi^  to.— Wa  referred  last  weak  to  aeveral  she^t  lists 
leaned  by  tha  India  Rubber.  <!ntta  Perdia  A  TcleRraph  W  orks  to., 
amongst  thcae  to  No.8.dealiii  i  l  patent  connectors  for  electncul 
testing.    We  illustrate  in  1  i,   1      ■  uf  these  putei it  connect  jr»  f-.r 

eonducton  Hn.  diameter  and  under.   A  aimilar  coi  etor  is  neule 

for  eondnetoraot  iin.  diameter  and  under.  The  connector  is  n.l;iwt 

iible  within  wide 
'imiti^.  and  can 
either  cunncct  I  WO 
laraa  eonduetonor 
a  uuKO  ooe  and  a 
suiiill  one.  or  two 
ortiiore small  wires 
ma>-  be  M-cured  in 
the  same  slide  bole 
u  itlioiit  the  risk  of 
one  iH-iii;;  loo*<'. 
The  Nlidc  contacts 
encircle  the 
lUid  tiise  u 
and  ti«ht  grip,  en- 
suring; perfect  con- 
t  irt.  With  a  liirge 
I  (I  i.liK'loi'  ill  each 
^ll  I  ,  iiiit.irt  other 
.11  uiics  l.-^  li..' 
tor.lloil  ii|iimi-aiM 
piihll,  s  li.  t« ei'ii  the 
iMo  sitigle  tcriiiiiials, 


t'Miisctcr 
teBsdiicsl 
Tistiac. 


Tvinuiul  cnaaeMor 
AirUitMeUsli^aii 
Fsfnr  Oeatiictsn. 


limy  Imj  hooked  on 
nut  and  its  washer 


I'l-rialinl  lur 
Rlrr<Tii->l  la- 
sinMwatA. 


slid. 


()  ..lie  or  iillii  I  ol  tin 
Tlii-.se  nut-,  iii'i  prai-ti  ^ 
and  111  ly  l>i-  eni|ilo\<-<l  for  eoiiiierliiig  very  small  »iree,wbieb  mighi 
be  diiiuagcd  if  cbunped  by  llit  slides.    Kij;.  "i  is  a  pnt»nl  terminal 
connevtor  for  «l««trieal  teating  for  rhsatric  lik'ht  and  iwwcr  con 


dwetore  of  lin.  dwmelor  ami  under,  and  Vlg.  :i  i^n  pnU-nt  tenuinul 

muy. 

aa  above  described  for  Fig.  1  applies  nbo  to  rigs. 


for  eleetrieal  instruments,  iiia;ic  to  order  in; 


Tho  slide  principio, 
8aud». 
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A  new  list  of  direct -onrrpiit  motor  Kl«rl«  r»  in  mhiio)  hv  Messrs. 
JuhtiMtii  &  riiillipo.  Old  Chflrltiiti,  Ki  iit,  iind  kIiouh  Htiindnrd  nizes 
froui  I  n.ll.l'.  lo  50  h.ii.i-.  All  Kucitun' iiimli^  in  two  nliuidard  rlaucs. 
iifM'ii  ftiid  proU'<'t<-d.  \V<>  illuntrnti'  tlu>  "  I'n>t<t-t4'd  "  rliua.  For 
voltn;;cii  iilioM>  'MXi  till-  priilerted  c!..'>ii  is  rei-ouiiiiondcd.  Tiio 


"  rroloct^d  "  class  ot  J.P.  Molor  Sisr:>r.   I)«(mIi«>i|  for  Insf  e:;lion. 

opernting  levor  i«  muovniilo,  itiid  ••«i>.  if  ili-sind,  ho  n-tniiMHl 
in  itic  piM^tin-tiun  of  lui  a(ithuri>H-d  p<'i»oii,  tliiiii  KU'rdii'K  aKaimtt 
improper  use.  For  iiiiiu>  work  »  "  itpecially  protected  "  rlam  is 
Kupplifd.  witli  Air  liKlit  cover  and  r«siittsnct.'  liox.  Tliese  titiirlen, 
iil'.lioiii;h  Htti'd  witli  the  nsuul 
tio-voltHci-  und  ii\cr-In!»d  cods, 
have  It  «pi-i-iul  nu-chanixni, 
whc  eby  tln>  ntarlcr  cniiiiot 
be  op<'rato<1  n^nmat  an  OM-r- 
load.  'I'he  sliirters  are  ailiipl- 
aide  for  u«<  not  onl.v  with 
Hhinit  and  <-uiiipo(ind  ■  wound 
motoro,  liiu  with  scrir«  niulors. 
I'roMHion  ix  niiuli',  uitli  n-|'nrd 
to  the  Hwilch  parts,  for  iiiiiJiiiiR 
t)i<-  oliiint  ill  ndvaiico  of  thi> 
uniialiin-  cirriiit  niid  brciikiii); 
iho  tdiiinl  circuit  lhroii|;h  n 
noil  inductive  rcHistaiice.  For 


Btailer  Clo  ed. 


tho  siiinller  si/es  of  starter  a  pnrrclniii  t>pi-  of  resislaiu-i'  unit  is 
iiiM-d,  and  for  the  larger  si/cs  an  ironcia*!  I>|h.>  clamped  t<i;;<'thi'r  by 
riixl -iron  caps  IS  einpluyoil.  In  these  there  is  an  entire  alm  in  e  of 
wddcr  jiiints.  which  eiisiircK  an  absolutely  indestructible  reHi.>tance. 
This  rrsi:«tiuico  is  cikMity  removable  for  inspection,  as  shown  in 
the  illustration,  by  the  removal  of  Iho  four  nuts.  The  pnttected 
rlil«s  of  stiirter  is  conipOM'd  entirely  of  non-iiilUmiiinble  iiiateriiil 
and  so  is  lirepruof.  The  list  al>o  contains  hints  which  will  Im>  ot 
vnliie  to  those  who  have  the  workinf;  of  motors  under  their  charge. 

.\  new  list  (Nil.  7k  di-si-ribing  Kcrrniiti  Class  It  current  truns- 
foniiei-s  for  aiiinieiem.  power  fiiclor  indlrntnrs,  relnvs  iind  iinlli  ntnif; 
«alliiict<TS,  is  issued  by  FerrantI  l.iinili  il,  llo^hiiwiiod.  I.«iic». 
Thi'M*  tranr-foriiiei-s  are  iiia<le  for  vnlliit;i  s  niiigiiik'  from  IlitMii  .'i.lilMi. 

Sin);lc'phase  altemittinK-rurreiit  paleiit  Sehuler  motors,  type  Psti, 
fur  heavy  storting  lortiue,  are  des<'rilH'd  in  list  No,  '27,  just  isMut] 
by  llie  Lahiiicycr  Fjcrtrieal  Co.,  Itllt  III,  Xe»v  0\(ind-strecl, 
London,  W.i'.  It  is  cliiiiiied  for  the-^e  miiiors  tlnit  they  nre 
specially  suitable  for  hit  and  erniie  work  on  sinv;li-'p1i:ise  t-ircuita. 

The  Itriiish  WeslinKhous«-  Co.  Iia\c  ready  circular  11  1.071,  treat- 
ing  fully  Weiitinghoiise  type  iS.ll.  dirci't-nirrcnt  iiiotms.  \  nuiiiWr 
u(  ll'.ese  machines  and  their  parts  are  illustrnted,  and  views  are 
nIiuwii  where  the  motora  ar<>  applied  to  driving  difTervnt  cliunea  of 
luitchiiiery. 

The  ]lriti«h  Cralite  Co..  .'lO,  Cannon  street,  l.nndon,  K.C.,  have 
prepiin-d  a  ciitalo^nic  show  ing  the  various  UBe»  to  which  ••  I  ralite" 
can  lie  applied  in  electrical  <>|MM-ations.  The  illnntrations  ahow  the 
application  of  "  I'rnlite  "  to  a  variety  of  these  purposes. 

Sections  .\,  It  and  C  ll.i't  Xo.  I),  dealing  with  dynamos  and 
molo  s  fur  continuous  rurti  ul,  have  l>reii  issued  by  tlu'  Fleclricnl 
Co.,  I'il-l'J.),  Charing  Cn'ss  i>iad.  l.omlon,  W.C.  Thene  li>l.->  nui- 
tain  numerous  illustrations  and  notes  on  the  machines,  to^'ether 
with  dimensions,  oiitpuU,  current  consumptioa  and  other  easentinl 
pariicul.im. 

A  new  and  improved  Blake's  insulated  staplu  for  use  in  electric 
wiring  work  for  low  Milt«i;e»  (siirh  as  teleplnMie.  telegraph,  annun- 
ciator and  Ih>U  worki,  Iiom  Imnmi  introduced  by  Mosses  ,\  Mitchell, 
of  Chiswell-sli'eet,  l.iindoii,  K.C.  The  ataplea  are  iiia<le  with  a 
■tandard  sc|nare  shoulder,  and  the  arch  of  the  staple  is  protected  by 
insiilatiMl  Milciiinsc-d  libre.  preventing  the  cover  on  the  wire  coming 
in  contact  with  the  metal  o(  the  stuple. 

\Ve  h»ne  rcciind  from  .Messrs.  |)avid  Mmeli  v  iV  Suns,  the  old- 
established  iiidiarublM.>r  manufaeliirer».  of  Ardwick,  Manchester, 
a  samptu  of  thiir  i>p4'eial  make  of  eb-rtru  miH"  glove,  which  is  now 
cuiuing  into  geiiiTiit  use.    We  are  inlonned  thai  llieiM.'  ({lovea  haw 


been  tested  to  over  .1,000  volts  in  the  Municipal  School  of  Technology 
at  Manchester.  Owing  to  their  special  process  of  manufacture 
thes<'  (jloves  iievi-r  harden,  and  are  giiarantrpd  to  stand  any  cliiuatii. 
They  are  made  of  absolutely  pure  I'ara  rubl>«r,  and  are  ol  extreme 
softiiesa  and  llexibility.  Tlie  glove  is  thoroughly  well  miule,  and  the 
fact  that  NfcMira.  Moiii  tey  A  Sons  have  been  engage«l  for  many  yearn 
in  the  inaiiiifnclure  of  a  large  variety  of  rubl>cr  go<HU  used  in  tlie 
electrical  industry  enables  them  to  olTer  an  article  which  may  b« 
reliwl  upon  to  be  thoroughly  satisfactory  in  usi>. 

■' Light  Md  Powsr."— I 'nder  this  title  Messrs.  Pmke  A:  Oorliam, 
)'>ti,  Vii-iiiriu  siieet,  Westminster,  l^iubin,  S.W.,  have  prepared  a 
treatiite  on  tlie  application  of  electric  current  to  every  phase  of 
country  house  sad  estate  re<(uirements.  White  the  eompilarK  of 
this  itistnirti\o  pamphlet  have  not  entered  fully  into  details,  aa,  in 
the  nnliire  of  things,  the  design  and  nriikngement  of  each  inslalla. 
tioii  has  lo  be  studied  indiviiluiillv .  the  main  considerations  which 
are  likely  to  apply  in  most  cases  where  such  installations  are  to  be 
earned  out  are  given.  Klesnrs.  Drake  A  (iorhaiii  point  out  that  the 
qualifications  necessary  in  an  engineer  competent  to  lay  down  ■ 
complete  country  house  installation  are  numerous  and  an'  sebloiii 
found  combiiuM  in  one  man.  and,  on  this  account  alone,  the  eiperi- 
pnce  of  a  linn  which  hasbu'  many  years  made  this  cIhiik  of  inslalla- 
lions  a  si>ecia)  study  should  prove  of  the  utmoot  M'r\ict>  in  cases 
where  plant  and  apparatus  is  to  be  laid  down  fur  the  many  classea 
of  work  which  can  now  Ik'  perfoniH<d  by  the  aid  of  the  elei  tric 
current.  In  the  numerous  illustrations  which  acciunpany  the  text 
of  this  liaiidsoiiic  iKMjk  examples  are  shown  of  work  carried  out  by 
the  linn,  and  these  illustrations  in  iheiiiselseH  nmvey  an  excellent 
idea  of  tlie  miscellaneona  character  of  the  orders  executed.  .\  flno 
selection  oi  interior  views  is  given  of  aume  of  the  principal  country 
houses  where  artistic  electric  illumination  has  been  provided  to  iiie4>t 
inanv  exacting  rp<piirriiienls.  .\  auiiiniary  of  the  works  carried 
out  l>y  Messrs.  I>ra]|e  ,V  tiorliam  includes  eb'ciric  driving  for  farm 
mnc-binery,  m  the  ilairv,  for  pumiiing,  for  refrigeration  und  ice- 
iiiaking.  for  Ufltt,  ra<Iiators  and  cooKiiig  apparnliis,  fans,  bells  and 
telephones,  eleetne  liaths,  tVc.  Ac.  Some  particiilu-ii  of  cost  which 
nre  supplii'tl  will  iiiaki-  the  book  of  additional  service.  Copies  can 
be  olitaiiie<l,  pri«v  Is.  M. 

Bxporta  of  Elactrical  Apptr&ttu  and  M»t«rial-— The  follow  - 
ing li^t  gives  othcinl  particulars  of  the  experts  of  Krilish  moim- 
facturol  electrical  apparatus  and  nuiterial  (including  telegraph  and 
telephone  wire  and  materiaU,  but  not  including  electrical  machinery, 
which  is  not  avparatcly  spociliv<l)  from  Uct.  10  to  'Hi,  witli  tiie  ports 
of  destination  : 

^AiM— .Mexanilriit,  £liVi  ;  Caps  Town.  i:-.>.04<.) :  Durban.  £:i.ISi 
(including  IT^Mi  telegraph  maleriall:  VmI  Ixindon.  SCilJ;  I'ort  Klizabetb, 
£:>!!.  .<r;(.'niiN>i  Hurnos  Ayn-s.  ^-'iTT  lincluding  I'tiiiT  telegraph  material  : 
lloaario,  £44.  iliwfraiiuia  '.Kdrlside.  £r>riH .  Krrmantle,  i:70.  Uta»;o.  £l:t-i ; 
I'erth,  £77:  Hjinrj,  £1.1.(7:  Wellington,  tM>.  lUhuum  Cihcnt,  £:I0. 
Hmil^Uio  (iraude,  i'310  .telegraph  matcriali:  Sanloc, £('<lfK.  llriiuh 
'luiuii'i— Deroerara,  f'J!*.  (Viwjry  Itlamli,  ll'i  (Vyfen— Colombo,  £7G. 
I  Aiiw  Shanghai,  £li>.  Ii'iiniui  k  -  Co|ionhm:en,  i'.l  (trU'grapb  wire). 
h'riini  r  I'aris,  IIIH.  dVrmnny  Brrmi-ii,  X'i-'i  (trlngrnph  material  .  <>i6- 
niffiir,  t'M.  IIdIUihH  -KmtWiiun,  £47.  //.uei  A  "/ly,  £1.5  (telegraph 
roattriidi.  /adja  —  KorolwY,  i:'Jl7;  Coloutta,  £1.707  liocluding  £130 
telegraph  material) :  Karachi. I'S'.*.  Jui^rii  Nagasaki,  £'.M°>i>.  V.iJrn,  £lil-j 
(incTiiding  £A7  U  leiiTaph  iiialnimenls)  iVru -  Collao,  £IIH  itclegraph 
material  /'.-r  f 'i  i  j/ —  I.>»Iuid.  £.11  SlraH$  Srtllrmrntt  — Hingaporr,  £I,OKH 
(inclu'ling  £152  U'lrftraph  malrrlul).  II  r<r  /mtiri— St.  Lucia,  1:1 1 ;  Trini- 
dad, £liil  Toul,  £i:i.iai,  against  £3.'>,3&3  in  the  corresponding  week 
UkI  yrar  (Oct.  W  to  . 
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k»i  Urn  fompitf  I  far  <Aij  Jnur,mt  llKwits.  Miwiirax  KLLtS  ik  PKTOII, 
(Morfrrrd  I'attnt  Agdttt, t'Atiivey-AiN',  htndnn,  W.C. 

ArPLICATIoN.S  KOIC  PATENTS. 

Nurr. — The  undtmuitliwil  Apfticttimtttrt  »'>l  ••p'  n  to p'Mir  iHtprrtinn 
ttniilii/UrarerpUrtrrotVompUtt  f^prciiitation  Tht  iKiMfi  iriMiafMrmMriis 
•f  ^fomi'inin  •tpplicitioH,  an  atfrritl-  it  afijrirl. 

L'tlru  othtrriu  ttal«l,  Ihr  app/ictilion  it  mutt  in  L'mdan. 

Septamber  16,  1904. 
'iO,C07  A.  RoMAi.<(  and  J.  D'.\ii.(.  i:srivis.   Uver|><H>L  Sup[  urts  for  incan- 
desceut  1*10  [n.* 

29.009  A.  Mt'iBUiiU).  TfUgrauby. 

20.010  <'.  ('.  KtaRABT  aoil  THE  Hi'ltTU  Ktrowc  CaUDLt  l,«>ir  Cu. 

Huldsr  fi:r  elcrtric  Umi's. 
20,019  W.  J.  0.vvr.    Arc  Umi's. 

.Srptsmber  17,  1904. 
20.029  II.  H.  TiinAiiK.    KIsctric  pru|>ulsiuD  »f  carigaMs  vcstils. 
20.070  J.  liiiHT.    MjKiietisril  board  f<>r  tencbio;;  |<ui'|»*ra.' 
20,039  II.  K.  .KsHtL.    Iiiundssctiiit  lami". 

20,105  K.  H.  I'ixiHiN..ai)d  W.  H.  Watt.iN.  Etaelrioil  si^nallinj  apparat  ii 
lur  Arc  cdls  an-i  tha  Idif.* 
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91^120 
90.tM 


20,219 
20,224 
20,233 

ao,K7 

sow 

20.314 
20,  $24 

20,529 

iiOSil 

2),363 
20,580 
2U,i31 

vtjm 
w,no 

20.693 
20,628 

20,555 

20^36 

90^548 

20.649 
20,5S0 
20,551 
20.553 
20.55* 

20^562 


20,518 

20.585 

■i"'.t>27 
20^630 

met 
ma 


M.  I{.  .«i>im.  HwtaAB  fiv Btni^  "HffliiM " mwi. 

J.  KLtRKKMMBU.   OtiwgQW.   OMitnllIng  aHMimtui  for  dactrir 

s  ptomW  20. 1904. 
H.  i  BTiin.    Vork.    .^ppnntM  for  MUtrotiing  u)<i  «|>tr*linK  puiiila 

o(  electrtc  r»i(nr«jw  Mut  trUBWHIb 
a.  H(X)KHAH.    ItirmtngliKai.   Ewetrfsltjr  inttcrc. 
A.  I;.  I'liK  i.    Ilimiingliuii.    Sp»rkiii|?  plug* Mp' 'n  '  r-" 
'i.  H.  liiii.    Dirmiagluiin.    El«clric  bruktt  of  tal>c  nly. 
C.  D..'Aitii,  (StMBWMli  lUltk*  A.G.,  Qmmaoj}.  MMufunuro 

ol  iMkndMHlK  Miw  farslow  lunn.* 
C.S.MaKriiiMdW.H.VI^innr.  Sirtteb.* 

W.  X  P*vr.  fibad*  boUHtel  dtetrk  hspai 

September  21,  1904. 
W.  r)t\.ix.    clvgnw     Kkflrio  lapiUiis. 

K.  W.  IlAYrtAitu  Hiid  li.  i;.  Fuji.  Kurakh.  8«(ctjr  tftvie*  far 

cleciric  r^ilwaj ». 
J.  TeUph<.n». 

A.  !>.  JoRF.^  {"  Look  Am"  Cv  l-'-S.K  Bieetiieilljr 
<.iperatioK  baUli««d  dootv,  haUtM  or  111*  Bkc* 

K.  Ood:  tiiM,.  IntuUtor*. 

E.  A.  Cm  t  il  « i  K  ' '.>.  I'.S.}.  ArcUmp*. 

K.  A.  1  ((.•  K  fi  ,  r.S.l.    Keiiifjiag  »U;iiiiltriK  rurreaU 

-  |.-em»er22,  19(M. 
J.  Uuf,  J.  liAimr,  l(.  ((likp,  A.  IboHAionoii,  H.  UiujiKnwx,  .1. 

H&viMinc,T.8,J(»ieiaiidT.  BamniT.  BilVwi.  Hiiia«n«i><i 

•MB  hr  MM  trie  condooton. 

B.  A.  Cuouli  (O.BL  Cv.,  VA).  Kltetoto  lrM>ifom'M«  ik^. 
R.V.i4Xw(A.C.Cnhw«i,i;.a).  Tthgnwb ««t«Mi* 

Sqrtfmbcr  29^1204. 
A.  K.  HA'  KixoandJ.  PicMrr.  BirnbtglMV.  EhetrintynniirR 

iruniu;;  inti  tiiiit. 
W.  II.  AU.KS  and  I..  T.  Ai.lkh.  M«iii:h««i.'r.  K>r»  for  tnU^  1lir< 
W.  A  .SSAi'C  and  L.  Calvibi.    liJeclri.lTtx  hmUt. 
A.  J.  liuDLT  (KtcfctridtiitfraM.JSMlMoMt  ■D.U,H.,atraiur.).  Pro- 

Mctun  f(ir  c<>lt«i'tor«.  ooJTeirtor  riott*,  ke.,  !n  «lietrlc  mrfiraw.' 
H.  i!.  Wfi!?*  aril      !'iTKI.f.     Hlrctriiuil  infMuriog  •ml  indicHing 

iu>ir  jrijt-r.tii 

\V.  J.  Smyth,    (tith  for  UicrAjwutic  tieBlnw'tit  by  eltc'jic  siiil 

otiMr  tcrzn  of  raiiiaot  tntrty. 
n.T.-H.  Cn.  ;(J.E.  Cu.,  r.H:,    ,VulotD*tic  icutroller*.  e«p«eUlljf 

k|>|j|i(abl«  for  u<«  ii>  «lf.;tric  BMlfriag  i>y«t«m>. 
K.  A.  Casohs  iO.E.  fo.,  I -.3.).   r>|Ti»ni..  <!l»ctrio  nMuUilM. 
K.  A.  ('AlujiAN  :(j,E.  <v.,  r.s,),    <  ..n<  -i:  ,,f  clwlriL-  mulor*. 
I5.T.  H.  Co.  iO.y.  <  „.,  r  .s.  .  ,  ,  ]/,  machioei. 

K.  A.  CaB'»i.»n  O.E.  Co.,  t'A).    V»]«mr  vl«ctric  kp|iar«Ul«. 
U  C.  KmcMit.  AfpinMwf«rralmtiqyiir«ilJmtl«l|rmnlr«l 

Iiim;  ur  v.%r;iDg  the  iov  «(  eumat. 
P.  C.  M  Am«co.   Liglit-ragulaiiiig  nrildm  tat  lDeMd«eent 


Sr.nUmbcr  21,  1904. 
J.D.  MaCMIi.lak.    In  Und.    l-;iectf»-fMi«ui:inii  i  .-  (vta,  I.. 
W.  H.  Ki  >  1.1  ^•.    Siart-nu  tlavicti  for  tliree-phw  iintor*,  k' 

A.  A.  llB.ioi  sand  O.  A.  Wah  jx.   I.iy»rf>.ji.l.  Unrbtl 
»y«lrtii  for  eI«Liric  lu<  'ii  ii. 

B.  T.-H.  Cm.  iO.I:.  C.  I' ,S.'.    K1*  'r;    v  rKfti-i-^  acit  luauoriog 
iiutrumvDta. 

A.  y.  lii«*^u«T.   Kiocbuijriic  mtuufat-.urc  »t  water  jaclMla  oauDga 
ar.<l  tto  lite.  (IHttajiiiGtd  for.  Ftkw  UK  1204,  ^to  «i(M»lteUoa 

V.mUmk.  lidi««il«rltart]i*<lMlrifieli(Niitifairfriitb«rau«<. 
(DM«  appUe.!  far  Heft.  »f,  USB.  .Idaal  applicaliMi  in  BdgiHai.)* 

Srp!rmbfr26,  IKH 
IL  W.  Hc'TT.    Dnriingtoa.    lu^ealtna  ftifditilMiinKUva  laitantt 

iaHicaliug  w)i>ii  ui.l  rail  i^alita. 
1'.  At .  iiiNA<  III).  <  nuMaa«|eair:«r«fBaeitiirRila«iBtBMUnk 

uxMiw  or  oUier  i-Mopuufiiis. 
i'  Y'!^"""^:  IlNiin  faratataraaraad  aUiir  andnsi, 
J.  A.  Iliinni.  iBlar-eominunleailin  awiiditMiard. 


.Sl'ECll  li  ATiU.NS  rtJULlSllliU. 
K«n.^A||  iiiidliQktlaiit  mn  ha  ahMM  at  th»  umtarm  frwa  af  8d. 

1903. 

BanUM.   IImMmm  for  rodioK  auI  itwHliof^  menuKM, 
EvANx  Jv  Ki'>\  (American  Klaclric  TvtapluilM  COk).  Salaetire 

"■If^^fical  n;;o»llii.i;  ap)>ar:ilu>. 
l>rt«liTliK  All  1  \  i  r-     Kloctri.-  n-aatias Man. 
Bri  LmcH.    I -11,  .   r,jr  uptr.itini;  iMgncaal  |iQlBUaBdfK<ga  f  r 

'I'ctti.  lr«iai»»j«  auil  raii«a;>. 
TiivaT.   lledueiaK  ar  pfataatiag  ipirkiiipr  ut  tl>«  oallMton  of 
ijLaiuM.  in^.ton and  tlivlik*.  {r»*te  api  liKj  fur,  ftot  16, 1902. 
II»r.T.    El-'  Iri.  futi-  AiH  th»  likf. 

In:  Bills.    < 'nio  IDl^:banil■Ill  appliirabV'  to  «t>':lraiiy  mete  rs. 
Smith.    .St«rtiiig  ««fiitli  and  a'jtouulii  cut  uut  for  atrwii  wuuod 
cueltit  D>f>t,'ir. 

Kmk  ARTiif  «  Ki  .iuti  t.iD  uuil  A.  K.  Ma.'^iKU.  D}UAiii>-eltt.;lru.' 
liiachim-  au'l  wuton 

V'  Axo  and  KiR««ti.  3alteii»>  fur  akclrk  iiRhl  anfl fomv. 
Laxb  and  Ami«<.  Are  )ao»pa. 


13.036 

13,4C7 

14,309 

njm 

10.-149 

IPfWJ 

20,  ^)(2 

21,  '.^ 

2I,2M 

21,551 
21,909 


2S,3SS  Moia.  MARnctic  aepAratora  for  aiat  or  Kk*  materiala. 

24,556  WuiE.    ('.^oUi  t  broitkert,  C'-m'nut»»i-r«,  Ac.  fcr  v» 

cttmhtiNtidD  eii^-Iui-j. 
24.630  SilAW.    Currrnt  rijlli^:tiD^-devi4'e«  fur  tlo:tru'  laitwaijr  rabicii*. 
25.163  OinlK.    Am  lump^ 
25.284  lluTuviii-Hi'Hiuv.    .Support  tor  cabloi. 
26,773  C'auoBK.  Are  liihlina. 

24,8C0  B.T.-H.  Co,  (O.B.  Co^.  V.8.).  B3aciric  VmkiB(  .^aUiiii*. 


iottmil 


COMPANIES'  MEETINGS  AND  RBPOBTS. 

Monte  ¥idM  Telephone  Co.  (Ltd.) 

Tlic  annual  n«ncr«I  mrrtirg  was  held  on  VW-dni^lav,  .Mr.  F  \Vii.i.ii?<s 
JoN'  *  in  tbc  ctinir 

Tha  SECitETAliT  (Mr.  K.  U,  lleui>}  bannis  ^*  eoavviiuig 
Iha  Maating  anl  tfaa  aiidilon'  laiioiit, 

Tba  CHAIRUAIT  aaU  :  We  tuiTe  d«aUc  reason  for  eongralalalloa  lo- 
dnv.  First,  tb^t  the  disaslroui  civil  war  whicb  has  b<?fn  w,A(;inK  durinit 
tlio  piBt  vcar  in  VrU);uay  biis  tcrmin.ited,  and  sfond  that,  dii^pitc  tbo 
revolution,  'ontinued  iuiprovenient  in  our  1  ;  if.  ns  in  Monte  Vid-o  hiw 
botn  shown  The  acccunt^  rcijuirc  lii  l.  i  n  lent.  Th<'y  fbi<»  a 
stren^lhentd  pofiilioii.  bcti'-r,  in  fiict.  th,kii  m  .lo>  time  befox;,  and  nn 
inerc^Md  net  prolit  of  tl.'MHt.  Thf  ri-aerve  fund  s^howa  an  incroFBC  of 
I.'(.<>00,  now  to  be  tuilher  in  rcAsid  tiy  n  lik«  amount.  On  th*  credit  eido 
-undry  debtors  show  an  inorra^o  nf  £1.1^J.  m.iiiil.v  uncolltci  :-d  r-nnip  Unv 
rbvenuc.  I>ut  conaidcrvd  f^uoil  and  coUi-ctible.  Uilin  rcctivabic  and  ca«h 
•bow  an  improvameut  of  XSJM,  The  turn*  in  ih«  pro&t  >nd  Ions 
a«eMBi(  ffifler  bat  IHtla  ham  ihOM  «(  ft  jtu  aRO.  axoepi  in  laganl  to 
Inereaaed  lavanoa  and  paAt.  b  ilia  approprlMlon  of  proAt  it  will  ba 
aeen  Ibat  we  are  able  to  iNit  aatde-  ih.-  «]>  cial  ti  >«rve  of  li'  without 
eneriMtchinR  npon  tb«  dividend*  or  mliinn).-  Iho  Aii^oant  ]>ul  lo  (^catrat 
re<ervc-,  *lneh  in  thi-  ^mt  •«  lii'l  yvi»r  1.5  <>lK)t.  and  to  carry  forward 
i;i.7Kit,  a  .tlisbtly  ilICK'lk.^^d  aMimint  I  musl  utk>-  tbii  opp.ntunily  of 
huvinh'  tlual  there  wan  never  tnoi«  iimnifcii  than  «lpri  init  tho  ndviai- 
bility  of  continued  prepitation  f<^^  u  hufir  <■\\lt■I^>t■  in  improvement  in 
plant,  1  liavt- ri:ccnlly  iciuiutl  frniii  the  •  nili-1  Suii  j,  where  the  usoof 
the  trliiiilxtjii-  U  ^:r<>aier  than  in  anjolhrr  part  ot  th<-  world.  The  |)^rfc<!ti»n 
i<i  wliicn  the  LrU-pfioTK'  werviw  hii;^  arr:vftd  in  thai  L-:vtmtry,  and  tli*' 
number  of  KUbvi  ribi  rx  luid  id  comiiiuniiMlioni',  iin-  wnrthy  of  Bote,  TiitJ 
leave  i  very  (»thrr  eounlry  far  behind  in  <'intipAri«on.  iiud  forailiadowwlUHt 
may  be  expreled  <-t>cf-wh«  ri\  It  i4  t:>  ibc  abscnn<!  of  h-gi-ilatira  and  mnni- 
('i|Ktl  re*trictifir!i  and  inl«rferrne««,  attd  to  tbeiii"'  of  iHe  moat  up  lo-date 
itiid  iirrfrol  plant.  ajipvatiiB,  Ac.  that  tba  tinpuriUlrUid  success  which  the 
ti-U'pnone  in  thit  I  'nited  Stale"  in<  '.  i*  inninly  dtii-,  and  w<-  tou»t  prepare 
to  m  t  ujion  similar  lin<-«  in  order  to  «iisuri'  our  fiituri>  pri'S|»triiy.  I  nder- 
Kronnd  plant,  mrtnllic  circnitEi.  improved  swittdilxwrda  uiu^il  come,  and 
the  large  rii>enditare  connected  tlierewitk  mnat  tM  la<»lwd  forward  M  and 
prepared  f  ^r    I  now  movo  the  Adoption  of  Iha  raport  and  Ikcaounts. 

Nr.  .1.  G  l,i;  MAIiCH  XNT  eeccnde  l 

In  answer  to  que-lioi«,  the  CM.MltMAK  aaid  he  would  shortly  leave 
for  the  Uiver  I'lale.  For  Eonie  time  they  bnd  bud  before  thi-  (iovemmant 
at  Monte  Video  a  project  for  lavin^'  undf-rjfrouiid  plant.  BaaHlliy 
•rraogcmcuts  bod  been  made  tot  eicjctrilyin;;  the  trnniw.i>:4  In  Hoate 
Vldaa,  and  the  direetora  wire  bapclul  u{  iMing  able  t«  ^mive  at  Home 
anangement  witb  tbe  mnnicipaJily  for  pnitiog  tb'  ir  plant  undcr- 
groTind-  In  that  cafe  the  '  ompAnT  would  rcij;ui<!  new  capital.  lie  pre- 
sumed the  isr^iie  would  be  by  way  of  debenture^. 

Tbo  motiou  was  tbeu  uarried  utuaiuiouoljf , ••  nerr-  rifolutiL'iis  approT- 
ioi;  the  dividanda.  la-eleuiDg  tka  Mtirinn  ditcalor  (Ur.  Lock),  and  re- 
appoiniiagtheanditortk  A.  wtaottbanks  to  tbc  manager  io  Uonle  Video 
and  bU  stall  and  to  the  chairman  and  direoiAra  wai  einried  ananiraonal^ 
and  tlia  iwuceedlngs  tcrmbiated. 

lATH  0161X10  IHAMWATi  (LTD.)— At  lb*  martins  «P  Toesdajr  tlie 
dialrman  (Sir  V.  Oaniard)  moved  the  adoption  of  the  directors'  report, 

wiiirli  stalrl  thill  a  sTiiiill  |>«rt  of  t^ie  c niipjinv':-  -v:  h-jsi  wa^  ttponed  oil 
.Ian. 'J  vfith  tt  few  tTAitirnr  liolli  the  iiiili  .ir.'  ami  cprpiii- ill  liivd  I  i'i"n 
incr.yi*i;d  fioiii  lim-  to  time  duiifi^  tlif  yc  ir,  n-itil  on  Am,-.  I  the  'inal 
Hcction  w."i5 opened  for  trallic.  and  Vf  IriiuieArn  were  in  'I'he  traflie 

rccciptis  from  commencement  of  operations  to  S'  pt.  (.i'.i  weekfi,  1*« 
t«rodiva)Mmionlad  la  ian,JiGa.  UptoI2thiBalS.3l»,WMpaa*enRenbaid 
been  carried. 

BRITISH  COlVaitU  EUCTEIC  BAILWAT  COMPAMT  Tin  report  for 
y<-ar  ended  liine  .111  ;-t  ic<  -  Dim  tin  Im-iiii.-H  Im^  ■■.inli'.iicd  tL<  grow 
larni'I.v  in  all  dep.irtiin  ir.  v  The  t''  -  ir n  ip's  -liott  an  mcriase  over  the 
pn-ecilir-t:  veiir  of  $1  W.ll.'t.  :iiid  til-.'  nt'  •  .iiiiin;:-  :in  increA--<*  of  )ii.O,i--li>. 
The  net  profit,  after  making  tht  usu.il  deduction-,  w.i-  il'i.'il'i.  A 
divi,lend  on  tbo  deferred  ordinary  stock  of  ;)  per  cent,  (niakiug  6  per 
eent.  f-ir  the  year  wa^  .jr..  ired,  Ihe  nonihi-i*  of  »*  e.ii  liylit-.  in  use  ■( 
•luue  .iit  wa-^  I  I'J  '.il  1,  an  iiicrts-e  .i(  1' on  the  vmr.  I'ho  imml^r 
of  pu-ieiiRoi-i  cAiri'd  wa-i  h>^>i'.i. l-'>.  uii  i>iei-.:i-<.  of  l.'ii>iK>7.  .\  nunilur 
I'f  additional  ountraiU  lur  i<al«  ol  pc-uer  weu-  uiude  dining  thi*  year. 
Since  Dae.  19,  Ibe  city  of  Vancouver  aticci  liuhtloc  haa  liern  carried 
out  by  means  of  paver  delivered  from  Tniut  l.ule  power  i4atian,aod  a 
orjli.n  i  ii.-i  i.-d  into  to  Mpfl.v  (Ii--  n'.iy  of  Xew  \\  -  -1111111.1.  i  v.itli  iiirient 
for  striei  li-luiM;j  ('-I  n  tiihi<il  .ve;irs.  The  n.  :mi1;iii  .n-  l-.r  1  ;ie  [niiehaFe 
cf  tlio  V  w-i-.ir  '■■  .■        !.;ive'  1-'.  11  -  m-,-.  -  .fu:l>  .  .iiri--.t  ihro'iKh,  end 

ill.    I  M   .      [      I    •     .  il_v  I    1         e  l  1.. Uriel  -      .<■  II.-    (ell.  1'  .  '■ 

OBAXE  AMD  QORBAH  LTD  j    Tl.i  Uui  ;l     i:i.ui  teportof  the  dirc«to(8 

(lor  the  ytatto  Jan*  ao  hiati  «tai«:i  that,  after  [laymant  «l  all  chaim 
ineluding  bnnuaei  daa  t«  ataJf ,  there  U  a  net  pntAt  ot  £)).iSM.  12t.  9d.f 
whkh,  irith  it,  7d,  brotivhl  f«r(««rd,  makea  £11,KS.  4t.  4d«  A 
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dividend  of  C  per  Crnt.  will  rpcinire  JCT.MIO,  £2,000  is  placed  to  rp(crv« 
Kitd  ll.T^i.  I'-  ill.  CBiripil  fomfBnl.  The  mcxtit  nnw  amnuntml  In 
£U,000.  A  rnntrivrt  lum  Ih'vii  obtnini-^l  (or  it  Crntnl  K«'"''atini!  •tatixtl  Ml 
Ciiun  li  Ntri'tton,  fur  lli«  »ti|>p!.v  nf  iibn^ii  K  liUI  li^'hti-'.  Uik  ptitntunil  builil- 
itiK-  (if  which  huw*  U-i>n  dr^if^nrA  hy  tli«r  ri>ni|>aii\  h  taff  utiil  will  shortly 
be  avwlalilc  fur  u<i'.  A  sniikllrr  :;U(i<>n  fur  th<'  public  UghtiOK  of  I  ph&JI 
Ud  Btoxbtun  i*  •!>«>  bi'inx  rrcrled  hj  the  Scotch  bnuicb.  A  lurge  pHvatr 
iattall*ti«nainnineeiMth  Ciutle.  for  Vbcoant  Boyne  ri.l'iO  lifrhtx;,  haa 
bcenc  nniplMi'd  hy  ihc  Maiuhrnliir  hrimph  liuri-  r  je&r  with  spry 
aatin(telory  rrsulu,  and  lb«  cutiipitny  havi*  lu  li^ul  ilir-  li).:htiii,'  :>l  (inriion 

Caulle  aDd'(i..»»I'*  --l  f  r  Ihi'  VnVr  i.(  U.i-'i  ti.i  iiiil  (iurinti  iin.l  iilhi>r 

iin|>oitaiit  ciitL'  i 

BLECntOLYTIC  ALKAU  CO.  LTD  i  Tlio  ehiiirm;.ii  (Mr  C.  L'.  Cunnor) 
prt"iiding  at  the  meeting  laat  ncek,  atttibutt;*!  the  i-iuatlneia  of  the  profit 
on  the  paf  t  year's  vorbing  to  the  genera)  diilnexa  of  trade  and  the  very 
low  pri>'P  of  Weai'h  ilariiif!  the  year  They  had  haJ  1".' sultd  montlis  of 
the  lo»C--l  pri  .  fiT  blviu  hin/  imwil.  i  kt;u..  ri  (ur  a  Kfi^*'  many  }r»r«. 
kat,  so  far  from  the  reaull  bcinu  an  unsatiafactorv  one  from  a  worliiii({ 
Mint  of  yium,  ha  tfaaai^  lk«r  had  dona  *ay  wdl,  taavini  ■Umrcd  ipr 
aeprcriation.  and  arni  sbowal  a  amall  proBL  The  jRodnetiTC  pover  of 
the  plftnt  had  Ivcn  incrcnBcd.  with  the  bemfirial  rcsDlt  that  they  had 
iMTti  able  to  prmliic*  blcuchinR  powdir  nt  if-s  co^t  than  a  year  ou'o.  Mr 
\V.  li.  (.oni;<d(>n  moved  thnt  the  iiKoting  Iw  a<l;onroeil.  that  n  n  inmittei- 
Inr  fanned  10  inquire  inti^  the  |<i-itiiin  ui  the  iiiii|iiu>v.  anil  tlial  new 
dirrckmaiid  aaditnrK  beap]»intrd.  Tlie  cbairman  Ntid  lUi  boat<l  «uuM 
Mftaioly  not  object  to  the  amendment.  tiKNigb  Um^  had  tha  rating  power 
ladftao  U  they  denirei) :  bat  were  willing  to  ha**  invmHnation.  aa  they 
were  ronvinre*!  it  wnubl  -hnv  lint  thne  wa>  ni*  fonndaltrm  fi>r  anv  allf 
^:ll^l■H^lt  uf  iiiiKnianjt>.'viti4':ir,  Hr  w.vrnivl  th.  ni.'iiint!  rh.vt  ^h.' n  iht- 
inveatigation  wax  einaed  lie  would  excrciaa  all  biit  power  as  one  o(  tlu' 
iargwt  (hareholdm  to  fitMM  faMitoliwi  at  m  datoila  that  would 
iBjaMllwoomiiany.  TIWMMIldmillVMllUBtpaMtoMtWMdU  repoit 

toaflaoMaittaevaaoMieenwd.aad  them«etingaliiBdaai4JomMdtaN»v.  21. 
WWHEMM  TBUaiAni  CO.  (LTD ) -The  rrport  of  the  dirwitnri  (or 

the  half-year  ended  Jana  SO  itat<ii  thnt  th>  revenue  uimiunlid  to 
il'ill.'.iHl  7».  Id.,  and  working  expeiiK. t"  I  r.i  ;,  17  l.>,  A(ti  r|iro 
ttidinir  <l.i,l:l6H.  7*.  9d.  for  intereiit  and  siDkiiig  luiid  aud  (or 
iuHMM  tu,  them  iwnainii  £  1 33.67a.  la.  ad.,  addad  to  £«.«■».  Urn.  St. 
brooKht  Ikmrard,  mukinK  £137.611.  ISt.  Hd.  Tha  rarenD*  indudea 
£17.11 1.  1 1».  'mI.  di% i<b  nil.'<  u|ion  the  ewmfany'* inveslnant* in olhn late- 
k'raph  coi:i|i:iiii<^  aud  CT Ji'J'J  U.  M.  inleitrionrettrva  fund int-eetiiMnli. 
A  •juaiterly  iinerim  tlividiml,  absorbing  £.HI,1K!»  inn  ,  ha"  l*cn  paid, 
£'.'"J.0flO  tr.insferte<l  to  (jeiifral  ri-aerve  and  £1M,()00  la  mnlnt<Taiii  p  -hi|>4' 
rcjerte.  ThediriM  tor^  iiuw  ri-ri  oiuiend  a  linal  dividend  of  its.  per  bliare, 
milling  I)  p-t  cent  for  the  ytiir.  and  (be  ftfmmAU  m  b«aaa  of  a».  MT 
&l.aie.  both  tax  free,  which  'toKetlier  amouM  to  CSIJNML  Itti.,  Immtg 
£i.m.  Ifie.  8d.  to  be  carried  forward. 
Tha  imlatar  of  InHiabnwni  ha  aloiad  bom  Out.  IS  to  Ke*.9  iMtaaWe. 


CITY  N0TB8. 

MEMOKAMDA  ('>,  i  -j;!  -  Itiiiik  lilr  It  jwr  i  iMil.  w.in..-  April  il.  I'.HUi, 
I'rict'  of  iilver  "J»:  I  I.  ]i-  r  u.-  f  in^'i'.H  <j  ••7,  fur  iimri.  v,  h;;;  — HTJ  (or 
account;  'it  per  cent,  aniiuitini  h;— HT^.  Cuiuolii  I'av  Uajr,  Nov  4; 
Btoeka  aadTShMaa  Coittiiiuitiioa  Sh^t,  Nov.  «  aad  W;  Tiokat  iHf. 
Nov.  10  and  tO;  Pay  luy,  Nu*.  II ;  Ulning  Share  Oury-over  Days, 
Nov.  H  and  2  >. 


WdTt  00 — This  oorapao;  ia  to 
ti  Dm  adioMMao  ct  Iha  oader- 


BOKT,  KOOBDALE  &  OLOBAH  nAMWdTt 

bi'  wound  up  voh.iilaiily  .ti  C4.^n! 
takir^'  by  the  local  authurllic!!. 

MDNMCB.  aORD  *  00.  LTD.).  An  totodm  dividend  u(  »m  |..  i  . .  !it. 
(the  same  as  last  year)  fur  the  half -jrenr  anded  Bepi.  Ml  i>  recomnicuded 

HOmm  or  UWMN  uaOtBIO  mnur  OO.  (UP.t-Thara  haa  been 
fiHKd  to  this  company's  ateek  and  eharrholdeni  thU  week  CIMI.OOO 
di  p«r  cPMt.  m  coml  ikb.  ntun-  ^t^  l  k  at  |>»r,  the  lialaiii  i-  nf  f  li'll.iil  It  of 
IbU  -lo  k.  w  inch  milk*  Lrnuadiaiuly  ailn  Ihi-  i.  ii,  il  i!  im),(l<IO  lirbcnluiu 
■tcek  and  is  redeemable  at  lUi  per  cent,  in  the  event  ol  the  voluntary 
liqaidatUia  ol  the  ooBfuj  or  M  M j  time  alter  Magr  1,  IVXI.  hjr  aix 
nuratbB'  notloA. 

licUcta  el  allolnNnt  and  ifytal  to  If  epeel  ol  Iha  ahM*  Itaia  htovbean 

poited. 

■AKC0NI8  WIXELEBB  TELEOBAPB  CO.  tLTD.  — N'otJo'  in  (ihi'ii  that 
the  (iir>  havt'  ccmlitioiuiUy  allott^'d  to  tlib  £hau'hi)lJ4-r..^.  in  prop.ir 
tioD  to  lluir  huldIrK-.  Hii.iiiiii  i:l  shares  at  th<  inte  u(  <.iu'  ntw  ehate  (or 
every  eovcn  (harch  behl  at  Vi  i.  H,  1904,  at  I'l  per  share.  Ilolderaol  less 
than  (even  shares  will  m*.  be  entitled  to  {Miiicipate  in  this  pro  mla 
allotmentt  and  ahatvbnitlcis  holding  upwards  of  seven  shares  will  only  be 
entitled  to  one  new  '^haie  r<  r  raeh  compkte  seven  (bnrra  held.  This 
Mtice  dN>i  rot  n|iplyi  j  -him^  <iiiivnle<l  •tub^eqiient  to  O^  t. '.'I.  lUIH. 
The  shaii'S  iiuw  .  iit.i  .i  .itt;  I'li.iii.l"  fullo.v- ;  10-  per  fhan'  uii  iiocept- 
anee  of  »lU)ir.M  i/  Mut  l.ii.  r  ih.iii  N  ■.  'i.  l;iol,  atid  the  bslanct  of  Uli.per 
nhare  on  nr  'i.  :■  ,  n,  im  i. 

n.JAKKi  ii  PALL  HALL  EL£CTR1C  LIOBT  CO.  (LTD  *  The  quantity 
of  electrttitv  ^<lM  dunn^.'  thi'  quarter  ended  Mivhaelmfts  is  retnrafd  at 
1.23h.k>|)  iiiiii>.  |.Niiiii.>ti(l  to  prodwe  £Ui,X78,  neairiKt  1 ,277,4*I9  milts, 
which  pruduK  il  £°Jii,ii~i'J  (or  \ii<-  corresponding  period  of  hi^t  yriir. 

STOCK  EXCHAMOE  HOTICB.-  The  Stock  Exehaii!.'e  ccuimitt<  e  have 
appointed  .Nov.  10  a  .'p-cial  M.flinp  'lay  in  a  (uithi  r  irUu  of  £100.W»0 
4^pcrcent  tii^t  moit-u,'i  ibb.  ntun  [..ck  I  i  .  /  .  Cn'.f  .i  i  .  i.'  (j  m-- 
tion  Co.  (JmI.  ;.  and  have  ordtittl  vbf  -.ame  to  be  iiuut^l  in  the  othvial  U«t. 
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If  proof  wer«  wuiUug  of  the  su{ienoriiy  of  vicctricity 
OTtr  gu  for  itnet  ]igbtim»  tlm  no  better  tmM  be  found 
than  ill  (he  ro|ioit  which  bM  boett  oompilvl  1>y  Mr.  S.  L 
PkaRCK,  chwf  electiico)  cagineBr  to  the  L'ity  of  Mau(Jie«ter. 
It  ia  thown  thkt,  for  a  dc);rai»  of  iDumiDation  aquivalBnt  to 
1,0(M)  <■.!>.  killing  4,000  (.i  -m,  the  tost  of  "  inteiisifietr' 
gaa  lightint;,  oUculaUxl  m  a  basis  of  l-0(kl.  per  1,000  c.p.- 
houn^  vbicb  hidiideii  10  per  oent.  for  dcpracuitioD,  h  JCI8. 
I*n<lci  the  Siime  cotidition.;,  an<l  iticltiiliiii:  catimiis,  re  trinomin;: 
and  lu  per  cent.  Uoprecuttiou,  witb  electrical  energy  at  O-^'iJ 
per  nnit,  tbe  omt  of  etectrio  lighting  works  out  at  only 
Xl'2.  \'2i.  Od.  From  aftunl  ineasiireuieiits  (Jikeii  Mr.  I'K.tui  K 
gnda  thai  the  coH  per  mean  candlt»-fooL  per  hour  for  the  arc 
iMiipa  ii  O'SSd.,  wbereaa  that  for  intenrified  gas  lamin  is  0-395d 
Kow,  these  teats  can  in  no  Bt-rn^c  1)c  rc;;iink'(l  us  mvrc  labora- 
tory experimenta,  since  they  were  carri«<l  out  under  ordinary 
working  conditions,  by  practical  engineers,  and  with  an  inatru 
ment  the  accueaciy  of  which  it  boyond  doubt.  They  arc  not 


the  result  of  the  cogitations  of  untntined  persons  who  juggle 
with  imaginary  .^tatii^tic^  itnd  finally  evolve  a  aomperiaon 
which  ia  strildng  only  by  reaaOB  of  its  grotesiiuenoia.  Many 

such  com|>arison!i  have,  of  late,  emanated  from  those  interested 
in  the  gu  industi'}',  but  thoy  have  lackctl  the  hall-mark  of 
Btithentivity  atxl  haw,  therefore,  been  vety  prufierly  ignored. 

It  U  not  to  be  denie<i  thnt  .Mr.  I'KARi  K's  figures  are  diui,  in 
laige  DMasure,  to  the  h>w  eoat  of  aleclrical  energy  (O^Bd.  per 
unit)  nn  !  t.i  the  omploymetit  of  arr  lamp^  wliirh  do  not  reqture 
re-lrimining  or  any  other  aueuliim  for  many  hours.  At  the 
same  tine  it  niwt  be  remembered  that  the  price  of  gaa  in 
.Matichfrtpr  r,!s(i  vf,  I  .'.v,  .m,!  the  improved  syst'Cma  of 
gas  lighting  are  claimed  to  be  very  economical  aa  regards 
maiDtenanoe  and  kboor.  We  wtmld  au|^t  that  tbe  teport, 
which  is  r«iirintcd  in  miother  column,  •ihoiili]  Wi  supplemented 
Uy  another  compartug  tbe  costs  of  Xemst  and  inoandeacent 
eleetric  lighting  with  incnndeiicent  gas  and  ordhuiy  <at  flame 
lighting  reepeetiTflly  for  inuM  <i  ~ 


Ur.  G.  W.  O.  Howl,  on  another  page  of  tbia  week'a  p^nr, 

ahiiw  .■i,  by  ;»  coniTt'te  exumplo,  how  grt'.it  m.iy  bo  tho  ditfoi-cnce 
between  the  iheun^ical  short-circuit  current,  upon  which  the 
Hej'land  diagram  it  baaed,  and  tbe  ahovt-cironit  eumot  an 
ii'  i  illy  dotcrniined  by  .i  to«t.  The  itutluir  «u;,'^osta  that 
the  tlieoieticsd  sitort-circuit  current  correapondiiig  to  the 
worldng  voltage  of  the  motor  he  obtained  by  extrapohtion, 
jitefcralily  j^i.iplucaily.  To  ihi.s  end  he  determines  cxiwri- 
mentaliy  the  two  short-circuit  ciuranu  for  two  low  pressures 
and  coonecta  the  two  eorreapooding  points  by  a  i<traight  line, 
which  then  roprt-eiita  the  short-circuit  curve,  mwuming  no 
aatunttionin  the  motor  inm  to  take  plinc.  ]'.ui  the  points 
themaelves  cannot  bedetermined  to  a  high  do^M  ue  of  accttret^, 
on  a(  I  i>utii  of  observation  en-ors  and  ao  on,  and  the  connecting 
line,thercforo,  nmy  deviate  to  some  extent  from  the  cornnr:  locus. 
It  wotdd  st;eiu  advii^abte  for  this  reiison  to  determine  a  third 
|Kjiiit,  which  wuuld  not  only  act  as  a  check  on  the  two  other 
points,  but  would  Jil-o  iudi'j.iti-  al  oiicf  if  one  or  the  other  of 
the  points  determined  ."ihoulil  happen  to  lie  in  the  curve. 

SuiiE  I'apen.  of  interest  on  the  subject  of  wireless  telegraphy 
were  read  at  the  International  Electrical  Coiignna  at  tbe 
St.  Louis  K\hibitit)U.  due,  wbi'-li  -  i  i  -  ired  in  imr  hi>t  issue, 
WHS  It  .'  ->(  !.;  by  Prof.  NtcHoiJi  of  p>t«t  achierementa  in  the 
way  of  linking  into  a  continttous  spectrum  nltrarvlolet,  viaible. 
ultraFFDil  and  Ilertxi'an  wavon^  ;ind  cootained  a  forcemtt  of  tbe 
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diraetion  of  iiitiii«  progrMci  and  mggeatiom  for  irorlMrt  in  tliu 

iiitcTe-.:iti;4  fit-lii.  \Vl-  j.i^Mi^li  lv,.i  <tli£-r  Pajicre  this  treek. 
That  bj  Dr.  K.  £.  GoTHK,  c<JTiHittUcs  ui  exceUeut  luimmary  of 
pwwBt-day  knowiadge  of  t]i<  j  r  >[  ortieR  of  tho  coherer,  and 
offers  to  explain  theKe  properiit  s  ^  r.  inpn  luiusixc  nchcmo 
built  up  of  minor  h/potheset.  firie&y,  the  scheme  submitted 
deacribw  how  deetmtatie  tttmtiom  between  neighbouring 
particles  in  a  tilings  coherer  will  dra\r  them  together  till  tht 
dielectric  lilm  between  them  is  s<[uccze<l  »ui£cicntly  thin  to  be 
ionised  by  the  feeble  voltages  concerned,  an<l  will  finally  bring 
the  op|x>fsed  ineUlUc  auifkew  within  the  range  of  their  matual 
motoruliir  fiirce-.  Tlie  siipp-nsfti'jii  of  elc-i:'.ii-ist.»tic  .Utractions 
which  iinally  make  cohesion  LcLvrvitia  tho  piuiiclus  )KHiml>le  is 
in  «««Bee  dm  to  Sbr  Ouvsa  Lodge  ;  the  btermediato  stage 
in  which  ions  may  cross  the  thinned  dielectrir  luu  to 
Dr.  GlTTHK.  Together  these  hypotheaegs  give  a  very  plausible 
iooount  of  mmf  of  tho  complex  pbeoomaitt  of  the  cohmr. 
But  the  old  riddle,  that  dceohcrence  can  Vtn  iirfnltirci! 
WiUiiung  but  not  by  cooling,  i«  «tiU  not  aatisfactorily  explaineil. 

Dr.  Lkk  i>e  Foukst's  Pajwr  is  oti  tho  subject  of  elcctro- 
Ijrtic  detectuns.  He  dmwD  a  vivid  picture  of  the  minute 
•Ctioos  occurriug  during  the  operatiou  of  those  recoirere  and 
aailytm  them  admirably.  The  •xperimeota  be  deaeribca  go 
far  to  cleat  away  tlie  obscurity  which  baa  shro-iilp.:!  the 
int«nud  actiona  of  the  instrumeut.  For  example,  the  dithcuiiv 
tliKt  tho  came  ^podtion  of  vwf  okeo  oleetrodea  in  on  dec 
trolytc  sometimes  funrti ms  a=i  a  "decoherer"  gometiraes  as  a 
"  coherer  "  aeems  now  reraoveil.  In  the  former  caee,  fil{im<>nta! 
Iwidgea  fonued  betireeD  the  eiectrodea  by  eleotzolytio  (lei>'>si 
tioii  iUi>  lii\)l<en  by  the  o^'^illntii  received;  in  the  latter 
caae,  bridges  not  quite  completed  become  gaa  covered,  but  are 
doartd  of  their  gaa  hr  the  wnToa,  with  oonaaquaiit  rednetion 
of  the  resistance  Ijetween  the  cliictro<les.  Exactly  whj-  and 
how  the  gas  ia  removed  from  the  filamenu  by  minute 
OidlUtoiry  etutmta  remafau,  boworer,  a  mystery. 

lir.  H.  England,  President  «rf  the  Association  of  Tramway 
and  Light  Rinlway  Oflicmli,  is  quite  right  in  calling  attention 
once  mor«  to  the  mistake  of  having  three  distinct  aaaociations 
of  tramway  olliciais.  There  can  be  no  doubt  that  :i  firwrrful 
asaociatio&  representative  of  tramway  and  light  railway 
intercsu  sbonld  he  an  esaeotial  to  the  profwr  deTolopmaat  of 
cit'ctric  tramway  enterpri'^p  in  this  country  ;  ami  it  i^iually 
evident  to  those  in  tramway  circles  that  no  one  of  the  three 
•riating  tnunway  aaaoeiationa  proridea  what  ia  required.  The 
p,r,ee<"liiiy»  of  the  Association  which  are  n.  «  ^  ing  cimcluded 
ai  \V  akcfttld  resemble  to  some  extent  the  nenous  and  self- 
conaciouB  offorU  of  a  privatB  debating  aoeiety.  For  inatanco, 
ttio  Pi  fis  i;  invitcil  fn  .itffnd  the  meetings, but  is  noieni;ounigc<l 
to  roiiort  them  fully ;  difficulties  liave  been  placed  in  the  way 
of  ourrepnaeoUtiveohtstnTng  copies  of  the  Papera,  ami  ho 
has  lieen  rc-jucstc*!  to  omit  the  names  of  the  .sul>sciiu«nt  s|Ksikers 
should  be  report  the  discusaiooi.  This  peculiar  attitude  towards 
the  Press  gemrally.  and  the  technical  Press  in  particnbr,  ntay. 
however,  b(^  due  oidy  Ui  the  A'^sifciution's  diHidence  as  U)  the 
qitaltty  of  the  faru  to  be  jilaceil  Iwfore  the  meeeting,  for  certainly 
the  proceedings  yencrrluy  disebjsed  nothing  of  •;rt  itt  value. 


The  Ifwddpal  TVamwaya  Amoeiatian,  on  the  ollwr  hand,  ban- 

occasionally  been  the  means  of  collecting  some  useful  statistical 
data  with  regard  to  tite  working  of  tramways,  but  the  Assoda- 
tion  »  nther  a  aodety  of  tramway  maoaj^ers  than  of  engineer^ 
and  the  engineering  element  is,  therefore,  much  neglected.  The 
third  aoiociattODis  the  Xnmwaya  and  Light  Kailwaya  Aaaocia- 
tion,  and  this  it  the  aatodation  whidi  ahould  form  the  nndena 
of  the  »itt(  h  rteeded  organisation  to  which  we  have  referred. 
Its  memliers,  however,  take  little  interest  in  its  <loing8,  good 
Papers  are  few  and  far  between,  and  the  attemlmce  at  the 
meetings  h  miserably  poor.  Possibly  an  amalgamation  .  of 
tlh'  tf;rec  Associations  would  benefit  all  of  thcro.  The  liffi- 
cuity  is,  AS  Mr.  Fkll  put  it  in  a  recent  spoecb,  to  induce  the 
municipal  Iamb  to  lie  down  with  the  eonpany  Iko— or  WM 
it  tho  munid|al  Uoo  aTi  !  the  r.~mp.inr  lambt 


Crystal  PsUce  Old  Stadeata  Society. — A  suukiug  coai^rt 
nul  uike  plucv  at  the  Caxtou  Hall,  Caxton-atreat,  WeatminMer, 
on  Tuewlay  next,  November  Sth. 

Wakefleld  and  District  Li<ht  Railway!;  Tlie  formal 
in.iugunition  of  Wakefield  and  Disttiit  l.  -li!  Kdilways  took 
place  yesterday.  A  few  general  (  •  -  uiKHi  the  scheme 
appaand  in  our  issue  for  At^guat  and  we  hope  to  publish 
an  tUnatnted  deaeription  in  our  next  iseoe. 

Penwnal.— Mr  K.  0  ^  oker,  ^LA..D.Se.,of  .UeO ill  University, 
Montreal,  has  be>  n  .>{  <^uinte>i  professor  of  mechanical  engineer- 
uui  ipplic  l  iiMthemalic*  at  the  City  and  (.Tuilda  of  London 
Tci  litiiail  Lulkii-i:,  l/eonard-street-,  Kinslniry,  in  suecession  to 
l':'  f  W.  E.  Dalby,  "Ipi,  already  annouiu  -  l,  has  been 
appointed  professor  *<(  uiei'Ii.iuienl  engineering  at  tlie  Centr.d 
Techni(;i;  <  •         Mxijiditj. .n  road,  Sijuth  Kensington. 

It  i-  ;»nnounced  that  .Mme.  Curie  ha«  been  officially 
a  I  < ;  M .  1 1  >  -. ,  a  attiatant*profeaaor  to  her  hosbaad  at  the  Paris  Faeully 
of  Science. 

OaNa  IntvnitioBB  tad  Repairs. 

T>ni4-  of  Interruption.    l>ate  oi  Ilegair. 

Cij'enne— Pinhf:roB    Aug,  IS,  ItWJ  ..  — 

EeUM-J.aaa(icmcD)— Ci«n*nin  Ocl.  32,1901  ..  — 

Tarifar-TaBgier   Jan.  18, 1904  . . 

Cajenne-Panunaribo    July  IS,  1904  ..  — 

Halt -Mole St. Nicholiw  Aog.'M.  t<,l04  ..  — 

C«ii  Haili.  h— Puerto  Plaw  ..  Sopl  S«,  1H04  ..  Oct.  SO,  MM 

Trimdad-I>«mfinni   Ocl.  11,  1M4  ..  — 

Bolama— BissM   Oct  1S»  1904  — 

Jupiter  Jnlets  (Florida)— Nss. 

»»u(B»ham«d^   Oct  20,  1904  ..  — 

Rbodss— Sitia   Nov.  1,  mi  ..  — 

Btndaati'Seetionof  thelnatitationorsieetiical  EoKineen.' 
The  opening  meetins  of  the  Students'  Section  of  the  Insritu- 
tion  of  Electric^  Engineen  will  be  fadd  on  Wednaaday, 
Xovember  16ib,  at  93.  Vietoria^tcwt,  SwW,,  when  Mr.  Jamee 
Swinburne  will  doUver  ttl  addram.  The  fottowing  F^tpo 
hav43  been  arranged  for November  30tb,  '<  Motor  Coo- 
trolling  Switch  Gear,"  by  L.  .1.  Pampbrey;  December  7th, 
"Tho  Gordon  Electric  Lii;ht  Installation  at  Paddington, 
18Ji4-llK)4, "  by  M.  C  Twceiiie:  Jaimary  If^th  l'»05),  "Notca 
on  the  Constniction  and  Maintenance  of  I,iirj;e  Telephone 
F.M'i.iiiro  l''f.ji]irr.«  iii,    iiy  A.  L.  .Stanton. 

Eastern  European  Submarine  Telegraph  Cables.— Kum'^'urs 
and  trji  ■r'-,  li.tve  I'ocn  in  circulation  foi  ^omL•  time  pi-"  ■ 
cerning  the  uet'otiations  iHjtwccn  a  (Ji'inian  telegraph  comiiauv 
and  the  Turkiiih  tiovernment.  The  V^>i  European  Telegraph 
Co.  of  Hcrlin  the  company  in  '|ue*tion  -i.s  desirous  of 
laying  a  cable  between  Constan/u  .tnd  < 'ou-tanlinople.  The 
position  taken  ujp  by  the  Eastern  Telegraph  Co.  is,  we  umlcr- 
stund,  that  the  Turbish  Government  has  granted  a  conee^sion 
to  the  East  European  Company  without  regard  to  the  trea^ 
rights  of  the  Eaiteni  Telegraph  Co.  The  latter  company  hai 
taken  the  matter  up  witli  ihe  Turkith  GovenHoant. 

Opening  of  the  Stoke  Electricity  Worka.— The  deetridty 
work.s  which  have  Keen  erect<<!  I.y  the  Stoke-upon-Trent 
CoriJoraiioti    vvute  ojieuetl  ou  .Momlay.    The  scheme,  Uft 
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•lootrio  UgbUng  and  refuse  destructor,  wu 
in  189^  Um  n^Mmaible  officials  for  the  design* 
'  Ifr.  P.  J.  8wl1dd«DMUin  (borough  elMtrical  enginaer)  and 
Mr.  Tl,  Bortoa  (boraqdiaiimjor)  n«|Nwti««ly.  Hm  •jr«t«m  of 
•lectoisd  aoiipgr  U  tM  tfiw-wlw  cantimiatn-eaTTent  at  S40 
and  480  volte.  Hm  unr«r  atatiaii  containii  two  Ijnickishii  c 
boilera,  having  a  total  arapamtiTa  capncit}-  of  lO.OOOIb.  per 
hour.  These  supply  steam  to  twu  Willaiis  threen^ruiik  eugiucs 
direct-coupleal  to  Dick,  Korr  multipolar  dynamos,  vrith  an 
aggr^ite  capwcity  of  SOOkw.  Alxiut  0  niiltm  of  cMe  have 
been  laid,  solid  in  wood  troujibing,  the  di.striltiition  bein^; 
Callender  three  single  raUlt'-t.  aivl  i)u:  feedcra  Callender  con- 
centric vulcanised  bitumen  cableo.  '\'\\i-rn  h  a  )>alter\'  of  240 
Tudor  cells  iti  the  geneniting  istulioii.  the  ca|«,-if ;  '>"»0 
ampere-hours.  Thsrc  ig  also  a  Mavi.r  t'uul-i.n  f..,ljiiiiT 
awl  tfic  two  lii)i>siui->:.  I'liL-  iffiiM-  ilt-ti tiii  i>"f  'Aw  M'_l<lr'.ita 
type.  The  total  capital  expeu(iitiu'e  up  to  tlai*^  auiuunts  to 
iS0,64O. 

University  of  Biimingham  E&<iiM«ria<  Sociatr  — In  the 

aour»t'  <<f  jirt'^idcnliiU  addrew,  dclivoriid  befora  this  S^iciety 
OB  Thnrwclay  last  wcpV,  I'rof.  Thoroas  Turner  »»id  that  the 
price  of  aluminiuiu  iti  wm  abuut  XL'O  tier  jiound  Troy. 
an<l  now  it  wiis  only  X12Q  per  ton.  Its  manuiacturo  )>y  raeatis 
of  electririty  was  aWidoiMd  in  the  early  daj^s  owing  to  the 
of  aloetrieal  tnugj  and  naort  «m  mada  lo  the 
pmcMB.  Now,  homrar,  io  Uia  daji  of  cbaap  abo- 
trieal  anwUPt  lha  mmfaetwa  of  alawinhim  waa  cairwd  on 
oly  bf  deetrioal  radoctioo.  Th«  adMtuA  of 
B  mduced  annually  Inr  tha  whola  irorld,  was 
ahmt  10,000  tons,  for  more  than  naif  of  whieh  Amartca  was 
ntponsiMe.  In  IH'JO  only  40  tons  wen-  in'jdui-ed,  and  the 
price  was  £1,000  {ler  ton.  Hulk  for  bulk,  uluuiiniuni  was  now 
as  cheap  as  r,i|>|,gr  and  chea|>er  than  tin,  and  it  wo'il'i.  tli.  if 
fore,  aufiti  ihit  there  was  every  pro!«|HM:l  of  cojisiil.t;iUlb' 
r\t.'iisii jii  in  tin'  Ubiiistr\  which  jir'nbiccd  it.  The  [•M-niriit 
then  ilo-ii  iKo'l  it-<  tii.amf;«<  tuii',  ami  exprp»ie«l  the  upaiitai 
that  it  cotiiii  iiirvpr  In-  as  ihi'a|i  .is  inm  and  other  motals 
reqtiiriiii;  k-s-'  licit  I'm  ihi-ii  [n iHluL-r mn.  A  reference  to  llie  ] 
various  alunitiiniiii  .illov-i  Iji'i'U^lit  tin-  .iil'ii.^s  to  u  clos<>. 

The  Jonlor  laatitution  of  Electrical  Engineera  — The  anniul 
general  meeting  of  this  imti'-iuii  ti  »a»  luM  rtfontly  nt  the 
Westminster  Palace  Hotel,  when  the  council's  re(»ort,  Iwliincc- 
ahevt,  .Vc,  were  pretM-uteil.  (UkkI  pri>^rc«M  wa*  reconled,  the 
nien)l>ership  having  rincn  tn  nearly  ^00  and  the  .isjictst  to  close 
on  X1,000.  Mr.  Samuel  Cutler,  juu.,  M.I.M.E.,  wiw  re-elected 
cbairman.  During  tha  avaning  tn<i  of  tha  past  *  hairmon,  Mr. 
W.  J.  TaUMUtt  ana  Mr.  Parcival  Marshall,  ^ve  an  extremely 
interestins:  aooouBl^  illmtwtad  by  lantom  atidea,  of  ibeir  visit 
to  the  Unitad  Statoa  and  tfaa  8k  Loui*  ExUbition.  Oa 


high  cost 
acwhini  i 


SaUiidiiiy,  Oatobor  32Dd.  tha  nambm  paid  *  viait  to  Maaoi. 
ataait'a  OnmolithkStooa  WorbvtM&hrallUock.  EIoGtrio 
powar  i*  used  for  tha  cnuhers  and  grindan,  current  being 
obta&iad  from  tha  poUie  supptjr.  There  is  alto  an  electric 
elavmtad  tran8|K)rter  ninning  on  a  rail  for  conveying  tiniKhed 
bloeira  between  different  p«it«  of  the  works.    Another  \i*)t 

took  ploic  'III  llie  fMliiiWiiig  .Saturday  nflemiW't:,  ulu-n 
ins]>ectinn  w..s  maili  tin'  National  'rhy.sical  l>ui.oj j.turj,  *i 
liuhliey  Hllll^<■,  'ri'iKliu^:,.!!,  'I'lie  <i| Kjning  meeting  of  the  new 
seiisiiou  It  lo  uUkU  plate  nu  .NuvfiuKcr  iMh,  when  .Mr.  W,  H. 
Lindley,  M.lust.C.H,  F.G.S.,  of  1  rnikfort  on  M  iin  t 
deliver  the  P!R»id<>iiti;il  Adi!rcs«.  lu^  -nbject  l)einj:  ".Munieipiii 
Engiiierritij^  I'M  tin  I'.nKiii-  iit 

Opeaui«  of  the  Naw  York  Subway.— The  firet  section  of  the 
New  York  subway  syiiteui,  of  which  a  teehni'-al  <le-icription 
was  begun  in  T/k  '£!<  rtni  i,iii  of  October  2 1 «t ,  p.  10,  was  ojjencd 
at  two  o'clock  on  Thiusduy  afternoon,  the  'J'th  ult.,  when  the 
Mayor,  Mr.  McC'lullan.  -startwl  the  first  public  train.  Boll* 
b^^ui  ringing  at  the  .^.tme  time,  giitiK  biHuneil  and  the  steam- 
boat! on  the  riven  blew  their  isii  eiu.  Travelling  on  the  §.v»cem 
was  free  to  everyone  on  this  day,  and  this  pdviMgo  h  re]Mirted 
to  have  been  nada  uaa  of  by  wnaa  3130,000  people.  Although 
the  cant  were  crowded  to  their  ntnuMt  limltib  the  sar^iiM  was 
quite  inadequate  to  ileal  with  aO  the  WOOld'bo  piMragen.  A 
number  of  lady  paaseugen  had  to  be  removed  in  a  fauttinK 
oonditioQ.  The  fare  for  any  distance  is  .1  rents  (;jd.),  and 
tM  Hrriee  inetadea  aome  express  trains  nuiniug  at  iiWit  40 


mihw  an  hour,  b  ii  atatad  that  within  tiia  four  year*  of  eon'^ 
struction  1,70(^900  aubic  yda.  of  earth  have  been  excavated, 
9:^1, 183  cubic  yd*,  of  hard  rock  hare  baen  blasted  and  remove<l, 

30s,r,oi'>  cubic  yda.  of  rock  have  been  tunnelle<l  .ind  nearly 
l."iO,00<)  tons  of  steel  and  iron  have  been  eniploye.l  in  the 
tunnel  constrlittion.  Fifteen  miles  of  seweni  have  tx?en  taken 
up  an>l  reliiil  at  the  ^ide  of  the  enbway,  be>ide«  miles  upon 
miles  of  -jai.  and  water  iii.iins  and  eleetrie  oablen.  Accoi'ding 
to  the  -N'ew  York  i-onespoudent  of  the  /AkVi/  r/"/,  aboiu 
■>0  wtirket>  \y-  :  kil'eil  dunnj;  ci)n>*t ruction  and  sonic  ".'OOwcte 
more  or  li-.il.lt  d.  The  first  accident  since  the  onening 
happetic  1  last  M  iKl  iy  to  an  elaetrician,-who  WM  ktllM  by  a 
train  while  iii-t.iil;iu  i>ignnls. 


Wireless  Telecrapk  Notes. — It  in  utated  that  an  attem[>t 
made  by  the  Indian  Ciovemnient  to  establish  wirelesH  tele- 
graphic communication  in  Ilurmah  Iketween  l)i.\mon.l  Island 
and  Amherst,  .\  lii^i.ui.  e  if  L' 1  J  itsile*,  acto*s  the  Iniiwaddy 
l>elta  niul  the  i<uii  of  Martaban.  vris  not  altogether  HUcceMful 
owing  to  atniO'^pheric  distnrVances  We  un  lci  srand  that  tho 
expeiinicnts  were  cHrrie<|  oiu  wi:h  the  view  of  establinhing 
eonimunieation  huh(.e>'|uently  with  the  An  lamaii  Islands. 

We  are  infoime<l  that  the  r>e  Forest  Com|tiMy  ii  intr<i-luciii|,' 
a  "  ship  localiser,'  'lesigtu'il  U>  indicate  to  a  captain  the  di!«- 
tance  of  hit  ship  from  a  dancer  i<oint  and  point  o<it  to  him  the 
direction  of  the  tik  I;  or  shoal.  I'art  of  the  wireless  e<|uipmeiit 
on  lioaril  *hip  will  be  used  liotb  for  the  localisor  and  the 
wireless  telegraph  app.iratus-  It  i*  antKtunced  that  :>2  auto- 
matic wireltss  stations  will  l)e  erected  on  the  pi  incipal  danger 
p<>int8  from  the  -oun  e  (»f  the  St.  Lawreiu-e  river  thioiigb  all 
of  the  tUe  t  licit  l„»ke<.  The  '^cinliiig  dict.ince  of  these  autiv 
matie  «tations  will  be  limited  to  about  6  miles.  Tficy  will 
not  wwk  constantly,  but  will  Iw  *it  in  operation  by  watchert 
:  on  dnt)'  for  the  i>ur]NiHj  u|ion  the  approach  of  storms  or  fogi<. 
j  Each  'tation  wiU  have  an  imlividuwlity  i»  a  letter  call— for 
example,  the  Whita  Fish  Point  etatioa  w31  aand  out,  rei>cating 
over  and  over  again,  "W  F  P."    Tfa«  ahin  receivaa  a 

I  weak  Hi:;nal  on  the  extiema  alge  of  the  v-mile  radius, 
and  the  signal  grows  stronger  as  the  ship  H{)proachei^ 
the  source  of  the  wireless  wave*.  The  instrument  by  which 
the  C)i|>lain  may  detemiitie  hi*  iliieition  from  the  daiiger 
[yiixa  consist*  of  a  long  tiat  screen  turning  on  a  pivot.  The 
.lignals  aix'  heard  most  distinctly  when  the  h.uid*  of  the  screen 
are  pointe<i  exactly  toward*  the  wjurte  of  the  automatic 
wireleae  aignal,  and'tla  direetion  can  tbna  ba  catiautad. 

Patent  Imt.— Uefoca  the  Civfl  and  Medmiiical  En^mm' 
.Society  hial  evoiiog  Mr.  C.  T.  A.  Ha»ia«n  daUvtred  kia  Pre- 
•idaotial  address,  the  subject  chosen  l>einc  "The  Effect  >jif 
Patent  Law  on  \io.lern  Civilisation  '  The  addrese  throughout 
Was  a  strong  pica  for  the  better  protection  and  remuneration 
of  the  inventor.  Va^t  ijenefits  h-'ui  been  deiive<l  by  thin 
ci>untry  fiom  -he  work  of  inventors,  but  the  inventors  thorn- 
-selves  fia.l  ^liiiir!  to  but  a  small  degree  iti  this  pros- 
perity. For  ill-t  un  James  Watt  wo'ili  ]:,••>'  i>-(rivrd 
practically  no  i>  'um  ;it  .ill  unlesH  his  patent  ii.«i  l>€-eu  exiemlcii 

I I  '  er  :il  years.  \  i  t  lariilowiiers  along  the  vo\ites  of  m.my  railway* 
have  had  tfie  value  of  their  property  incie.nsed  ciiovinouslv. 
The  whole  teri'leiitv  of  the  law  seem  ■  1  "  >  '  :  '  •  ni-i  ii  r  the 
patentee  as  an  unilesimble  pgrson  wiio  w.<s  pluniieiuig  liie 
community  by  means  of  his  patent.  It  woidd  i>e  to  the  advau- 
Uige  of  all  classes,  sjii.l  Mr.  Ilansseii,  if  such  views  eould  be 
chuiged,  and  the  law  so  amcndc<i  as  to  cncour.kgu  invention 
by  making  patents  sutlicientlv  »fe  as  investments  and  of 
sutlicieiitly  loflg  <liuatiou  to  repay  the  heavy  expeuditurft 
generally  incurred  in  developing  .1  new  invention  and  in 
litingiug  it  before  the  public  A  p.itent,  he  thought,  should  be 
given  apjiro\iiu.<tely  the  same  I'liliility  as  an  act  of  I'arliaroent, 
but  at  a  Very  mui  h  lower  OOet,  and  it  abotlld  be  possible  to 

prolong  itJi  li/e  under  pro)ior  eondltioae  dcpendaut  On 
the  capital  sfient  in  derelopuig  it.  Fdrther,  if  patenta, 
tn«ii  .id  .)f  hviiig  issuedat  anniformmleof  taxation,  were  taxed 
according  to  the  inoowa  <{erive«l  fvou  the  monopoly,  a  very 
conaidaroble  revenue  might  be  obuineil  from  weectaf  ul  patent*, 
whilst  the  charges  for  WMlevelqied  invmiiom  might  lie  cor- 
resiiondiugly  lowered.  Mr.  Hun$^>'*  anggestionB  are  novel 
antl  interesting. 
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Power  Used  by  BraJcM. — In  >  wcmt  is^ue  of  tba  Strett 
H'lilitv-i  Jo'o  it"!  of  New  York  th-m  ai  jxai  '.Hl  am  tttide  aetling 
forth  the  results  of  teste  cftrrietl  out  for  the  purpose  of  dcter- 
aiiiiiiig  the  power  required  for  operating  bmkes  on  electric 
em  In  eommanMl  servieeu  Theae  teats  vere  nude  by  Mr. 
B.  M-Wheeler,  unlmetor  itt  tin  Lewie  Institute,  Chicago,  and 
formerly  m  chaim^  of  tMte  ia  the  engitiooiin-  Jepumeot  of 
the  Chicago  Union  Traotion  Co.  The  cui  •  > [  •  ti  which  the  air- 
brake test!!  were  nmdc  was  a  double-truck  city  car,  equipped 
wifli  four  O.K.-TO  motors,  and  weighing,  approximatply,  25  tons. 
The  air  brakes  were  supplied  with  the  latest  type  of  C'liri^tcn- 
«en  motor-driven  compressor,  To  meiisnre  the  amitunt  of  elec- 
trical energy  supplied  to  the  i miju^^-^or  motor  :in  ammeter 
and  voltmeter  were  connecte<i  :n  nMtnr  circuit.  The  time 
the  motor  "ifji  .[•  L-a  in  seconds  ".i.  ^  •  im  m<ii:  eii  iiy  a  stop  watch, 
and  the  twt>  t'_'-t^  vnav  hn  Rurmnfl       ;is  fulli/v.--  ■ — 

Ti-,t  Nn   h         Tf-.t  Nd. 

Bound  Irip,  DiUEH   ki-HH    U 

BaMiag  tinw.  mlantta  •   mi    <*s 

Knmber  o(  3to|>-i   ISO    107 

R'Ap^  per  mile   ......<..  11  ...... 

Tii'.  i!  time  pumping   IS*  JfiT    -itV  30' 

{'cr  rant .  of  time  |Hta)|>lm  ............  90  ......  31 

Tuul  kilowaivJioiin at ew  ............  0-9399  ......  0^5h4 

Total  kilowAU-hoanUfomrbooM ....  mm    0-a034 

Niimbi-r  ci(  timeii  pump  ojwr&tfil    27    HH 

Avenge  voUaRc  al  our   4ri7    t'il 

Avmnn  voltjig«  at  l'"'*'"'' 'tnti^Ti  550    'i">0 

K  I ! ;     iif  I:.  ;it  f,ir  il  ur       jiiM-;;;;!:.'          -.  I  7;'t  i  7*i 

Kilow»tt«at  jirtwer  liousu  durlnw  t"""P'"K    - 

Aw.  Icw.-be«n  at  ear  for  wdt  pnafriDg  O-Ol W   ......  <HKKt 

kww.  1c«.-baar«  for  taeb  pomptng  ai 

power  hmio-   0  023I    0'0871 

ATorag"  iiinp  ri^  durinR  pumping   3  70  ......  |-7*) 

Avcnigt  tim«  tor  oocli  pomping.  secoads      41  ......  4m 

Kilnwittt  liours  jwr  car-mil«foi  brakiriK. .  OOr.i;,';    0-0"t> 

Kilowatt'huurr  iMirear-hcurforbnikinit..  O'tntJ    0'*>37 

The  automatic  governors  stattcil  to  pump  at  trdb.  cauge  prc5- 
Bure  and  cut  out  at  fiOlb.  A  gknce  over  the  test  i-heci  show.^ 
th^  the  pump  o|>en»ted  from  a  moximuiu  of  67  second-i  to  a 
minimum  of  3o  Bcconds  each  time,  the  average  being  41,  as 
given  in  the  snminaiy.  The  numi)er  of  sta\m  to  each  Ume  of 
pum]>ini;  waa  from  10  to  ihtct :  in  the  miyority  of  c;isc«  it  ran 
four,  five  and  six  stoj>s.  The  car  wai  compaiati\e'y  new  in 
eenrioe,  having  been  in  ojpetation  24  Jays.  From  the  uiuuber 
of  atops  per  mile  it  viil  be  seen  the  test  was  made  in  city 
sen'icc  on  crotrded  streett.  Calcnlating  <m  »  Ueia  of  kitomtt- 
hour^  per  stop^  teat  Xo.  1  nqoired  0'W>476kv.-bimrt  and  teat 
Ko.  2,  0'00a4kw.-honr  per  atop.  A  teet  of  a  dmible-traek 
SSJ'Um  oar  in  suburban  aeniee,  with  t«ro-motor  equipment  end 
a  nev  type  of  electric  hrxike,  waft  made  abotit  the  aame  time. 
Tile  Inrake  ires  of  a  typ>e  taking  electrical  energj'  from  the 
«UH«ge  better}'  of  the  car,  whieb  was  charged  from  the  trolhiy. 


QlMMmtlMM  w  tiM  JMtfBt  rnM*.— In 
•  recent  bene  of  the  EldtnfechiuKhf  Zeittrhrift,  Mr.  E. 
Oelachlilger  records  \  <vriL>  of  interestin.'  i  vji'jriments  relating 
to  the  melting  of  fu'-cn,  <;irried  out  trith  the  aid  of  an  owillo- 
•.;iai«h.  The  tost-^  de-^crib.id  rol.ited  to  a  standard  20-amperi' 
fuse  of  till-  SiL'meiis-Soliiir.'k«'i twoi ke  tvpo,  cap;ibl'.'  of  carrying 
c<intinu«>ui.Iy  ainiN?ie*.  but  fusing  within  two  niiimt.-s  wlu-n 
ki.idtd  with  4U  ani|M-n  : .  Wht-n  coM.  the  t'-'-»)SMi)<  e  of  the 
sdvLi  wire  wa-  O  iim."i(  ohm,  mid  thi-i  rusi»tani:<>  iiicii  jwd  to 
0  01"  ohm  just  Imfori'  fiisiori  to  ^k  jilact  .<t  l.f.ri.d)  I  .  Current 
for  caiTvinL'  out  the  expcrinu-nts  w;is  tiinii:.hfd  :>t  lltJ  volt* 
from  a  l.oiJMkw.  ;.;i  iitr.itiiig  plant  Tht-  ir.i  U  t'luni  tlii^  |>lant  to 
itie  wjieie  tho  fu><'  «•:»•.  te'ti-il  ixin-'i->t<;il  <if  two  single-core 
'-•ulilcs,  vMih  of  A  luUL'tli  of  ftb.>iit  •ilOft..  .iiid  a  Li<p|ier  section 
Iff  \.'M»i  sii.  mni  (!  .>.'>  s.j.  ill.).  .\lthouL:ti  the  condiiiied 
re^i'tancL'  of  tbo'ie  two  calili  s  i(>-003  ohm)  w.is  smuU  com- 
pared with  the  resistance  of  the  fuse,  it  was  fouml  tliut  their 
««lf-indnetiou  alT«c'«'d  the  n  suits  ni  ituriiilly.  only  allowing 
the  current  tivougb  the  fu^:  to  incicise  L'ladiially  on  being 
i-u  i'.thcd  on,  .nnpni'iitiug  the  disruiiliuii  volta;;t:  .it  the  fu**- 
and  cutting  down  the  tuaxintum  current  whicli  ou-bt  to  have 
flowed  according  to  Ohm's  law.  With  a  re-MHtance  of  0  i>  ohm 
and  a  sclf-induelion  of  2'5  henry*  ia  tlie  circuit,  in  ad>lition  to 
the  reaistaaec  and  seU-itKluvtion  of  the  cables  thenuelvei,  the 
current  roee  from  nothing  to  l<m  ampcues  within  O'll  seeond. 
8lioriIy  before  0-12  MCcoud  die  fuse  bcj^n  to  melt  and  the 


current  quickly  diminished,  being  totally  interrupted  0-135 
seeond  after  closing  the  switch.  Other  experimente  were 
then  carried  out  in  which  both  resist atiri>  and  sclf-induo> 
tion  were  gradluUy  diminished  and  uuuioi  nw  obacrvationB 
made  in  the  eorffsepooding  oamditiaBs.  The  general  charac- 
ter of  the  phaoomenoD  of  rasion  lemalned  the  same,  although, 
ei  coune^  (he  meh  of  enrreot  inereaaed  auccemively  and 
the  time  taken  bv  the  fuao  to  melt  diminiahed  aecordingly. 
With  neither  re^idtancc  nor  aidf-indnetian  eonneeted  in  toe 
fni<e  l  iauit,  the  current  ro«e  from  nothing  to  tSO 
in  O  OOri  second,  remained  at  this  value  until  (HIO6S1 
and  reached  zero  again  after^a  lapse  of  time  of  O-OOSSlii 
rcekonod  from  the  time  of  switcning  on.  It  is  intereatlng  to 
note  that  al  the  time  of  ftising,  the  voltage  across  the  ter- 
minal >t  ilii  fu  (•  rose  for  an  iu8Untto800  volts, but  dropiiod 
again  iw  *nddeniy  as  it  ha<l  risen.  The  heat  required  to  dIow 
tliL-  fuse  was  calculated  to  be  equivalent  to  30  to  10  watt- 
9econd.s.  lieing  nearly  independent  r>f  the  current.  Of  this 
heat,  about  .')-^  gi-ammc-eah ■•  1.. -  »<ii'  rt''HuiL''l  to  r.iisf  the 
temperature  of  the  wire  to  l.OUO  C,  while  about  1  .laiame- 
calories  wen'  further  required  to  melt  the  wire.  In  onler  to 
carry  out  test*,  undi.^turbeil  by  the  resistance  and  iuli  iuduc- 
tion  of  the  supjily  leads,  short-circuit  t«sts  were  Lomluc  tiiid  in 
close  proximity  to  a  110-volt  aeeuimilator  battery.  In  this 
ca«j  the  current  ro^e  in  0O002  second  to  .'i.OOO  amjieros,  then 
fell  rapidly  to  a  negative  value  of  3,000  am|)ere8,  and  finally 
rcacheil  zero.  At  the  same  time,  the  maximum  voltage  across 
the  fuae  at  the  tinm  of  melting  waa  420  vdts.  Even  at  the 
termioala  of  tfio  battery,  the  volt^  inereaaed  temporarUj  to 
350  vdtB. 


MESTIHQS  OF  SClSHTlf  iC  SOGISTISS,  An. 


(To-tH/t  rUDkr.  Hsvember  stu. 

Mx.tcREMreB  StrwBrro*  Be  Ho-'- :  I.v»titl-iiox  01  Klkcikh  o  KMii'^:ni.t. 
•  •op.m.    Meeting  Bt  (bs  MeMhsBlsr  BduKd  ol  TaohiMKloeT, 
Sackvilk  BtiMk    Fap«  le  ke  nsd:  "Blsdris  Bsllwsjs,"  bgr 

F,  (».  MiUa. 

HOHVAT  RoTamber  Ttb. 

ScK-iRrv  Of  Cii):mic>i.  Ixdvs'/by  :  !,.it"  iT^  Sh'Tios. 
V  fi.iii.    Meeting  in  tbeClwinioal  is 'c;c-. .    u.i.itr.  ,  H.-i  hiigton  Hoaso. 
I'lrcadiliy.  \V.   I^pw  to  be  read  and  ditcoiwrd :  "  Iba  Tmd 
ol  inTentioo  in  ObsBkal  Anlustqr."  hj  J.  FMebsr  Ifnniian, 
K.C.,  K.B.8. 
TUZSDAT.  KOTcmtiMr  Stb. 

8 p.m         in«  at  907,  Bath  «trc>M.  whaa  Hr.  Betat  AebsitaeB,iha 
Chairiuuu,      deliver  hU  liuui)(uisl 


VauiwAn  SRD  Liomt  lun.R.iYs 
;  p.pi    Viiit  to  tb«  London  County  f 


iMMiTirnos  01'  EksoTttUJu.  SsiotaMSn. 
3rm.  OMmfJ  Ososrsl  Mseling.    Mr  Alwander  Simwj,  tiie 
PmeMmt.  «ai  deUwr  hU  Inangoial  Addms,  aftsr  vhiah  fhs 
gnniama  tsr  Ihs  saaaioa  lMO-4  will  be  pnasetsd. 
tanrrmiTtDit  or  Buet aieui  BsieniKaas  i  thmuai  Imcai  Sacnos. 
S  ,.m.  UNltBg  at  tks  Boval  CoNsns  of  Sdros*  Hr.  MarkBnddaU. 
the  Chairman,  will  daliiw  Us  Inaggvnd  Adlssis. 

FKID4T,]  

■■   Assorr.wjos. 

ir    TraatiMS.  Hset  si 

(ir^pnwich  I'ower  iit-ition         1  m     JIl.  i^  iitiai  Cfaaiing flMMt 

or  Cannon 'itreet  to  Maze  Hill,  liies/tiwaii. 

Ei.KCTBO-HnnioSIi  Sr>iii:T\. 

.s  sitt.  Consen  (Ladiea*  NikIu)  >i  Uolborn  Kcstaurset  (King's  BsU). 
Mr.  J.  S-  Bawerth  in  lbs  ebair. 

rnVMllAI.  SoCIETt. 

vpw.  Mvetioi.-  at  tlic  Hoyul  ColloRe  of  Science,  Kihibilion-road, 
S^mlh  Ken^nRlfn.  .•Vfteuda;  ll>  '•  l»v.a,Hgalion  ot  th«  Varia- 
tion., ul  Magnctie  Rjstsrsus  with  FMqaansy."  by  I'rof.  T.  It. 
LyW:  (-.'.  "Tlie  Determlaetism  «f  tbe  Msan  Spherical  Candls. 
M«sr  «(  InssodMcsat  awl  An  Lsiapi,*'  Iv  O-  B.  l^ksi  (•) 
BBhibllton  ol  Physical  AppaMtaw  kj  BebcH  FanL 


SATinUAT, 

M^^•^ul!»T^:l^  »rci«!r™'  Stscttwi:  bsrlttJTWW  of  Ei.f.<  tiirm,  K.sai 
.' :  y.M.    W  h  10  Messrs.  Math.  r  A  Piatt's  worku.  .Salfetd 

Gj.\^  .  m  Tf  cUMiAi.  Coi.i.i..ii;  SciKvtinc  S-KUtrt. 
7;JPi>.m.  lil«etiiiKat9il,BBtli.ttiwl,UlssfliMr.  to  taMSdj 

The  Ueeet  latenwi  Cofliliwrtion  Rnffloc  as  a^iwl  10 
OeosMtiaa,"     A.  J.  Lawaoo. 
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THE  8H0RI-Cl£CUiI  CURBKHT  OF  AM  IHDUCTIOH 


W  a.  W.  HOWI^  M.8«^^  ■WVLSC 

It  H  u  dMind  (o  dmr  the  Hejlaod  dbnna  for  m  indue- 
motor  wUeh  to  alimdy  oonalnieted,  snd  on  witieh  notnal 
tort*  eui  be  made,  it  is  generallfoOMidmd  tMntwrr  to 
two  tests — viz.,  a  no-lwul  and  « iboit-cinoit  twt.  Ti 

taken  and  the  power-factor  are  oWr\'«(l  for  each  caM,  and  the 
two  currents,  beintc  net  out  to  an  appropriate  ivcale  fmm  the 
iitigiti  a  tlif  <.lll*cr^ fil  .iii.le  of  lag  with  the  vortical,  give  \i» 
Uvit  ]uiiui«  oil  Ui€  iic:iu;c)r<:le,  which  can  then  drawn.  For 
iiiuto!-^  in  which  the  magnetlr  satur-iM  tri  i-*  low  tin-  -eniicircle 
wiU  Iw  the  corro<'t  lomv*  for  the  <  urrj.jil  vtcUii.-'  tiiawu  from 
the  origin  for  my  loii  l  K.lI-.vci  m  n-i  l  ^id  and  full  load.  If  the 
ma^stic  Kitiiialjou  uf  the  it,*k:i^'«"  n-iths  be  hijrh  the  nemi- 
iucU'  ;il)Mvo  dctcnninod  mil)'  ui  luly  from  thr  u-.uul 
lixiis.  ris  th<?  following  exjieriment  show-  The  moi.it 
10  LlircL-  [iliA-i'  motor  by  a  leadini^  <  '■nmi.M.t.il  (inn.  .uiil 
the  lentJi  with  which  wo  are  here  concerned  consisted  of  a 
ghort<ircuit  t««t  at  normal  fre<juenov  and  variable  pre^ure, 
the  rotor  being  fixed  by  meai»  of  tftc  bmka,  and  a  normal 
variable  load  test.  The  re8ult.«  of  the  i>baiitfdmik  Mat  Ut 
fivaa  in  Table  I.  and  plotuxl  in  Fig.  1. 

Table  L 


Valtaaa. 

AavarM.      i       VMi,  Cos*. 

Mm 

(18 1) 

940 

Ma- 1 

NT 

103  3 

m 

%m 

on 

o-as 

147 

78-0 

<.7M 

0S4 

mo 

0-tt 

UM 

M.4M 

0-M 

Tliu  iii>rtii;»l  viilt. I'f  thi'  iiii'tDr  \v;ih  m.'l  il  cuibf  -luii 
from  Fig.  1  that  the  leakage  i>athR  of  the  motor  become  highly 
Mtiuntd  H  the  firamira  approMehw  tbu  tilm,  mcmang  tt« 


i. 
4 


j 

^^^^  

I 

4 


m 

Fi-i.  1. 


lae 


rt'luctanco.  und  rt'iiuiring,  therefore,  a  larger cunont  to  produce 
tlux  corrr^|»  Fi  lmg  to  the  pres.sure.  I!y  protlucing  t bo  curve 
we  see  that  the  actual  ihort-einmit  current  ia  about  170 
amperee,  which  it  6*3  times  the  nonua]  fulUload  cumnt  of 

27  amperes. 

For  current!*  up  to  the  normal  the  curve  is  pnulically  a 
straight  line,  which,  if  jirodiiced  to  the  Domal  prc»<\ire  of 
2;i5  volts,  gives  a  short  circuit  ciira-ut  of  about  102  amjiercs 
vhich  ia  onlj  3'tt  times  the  normal  current  or  0'6  of  the  actual 
■luict«miit  cniTsnt.  It  ia  thia  valve,  however,  iriiidt  WM,  he 
itted  to  oonttnict  the  Heylaud  diajpam,  and  not  the  nctwl 
ahort-dRuit  eurmnt,  if  the  diagnm  la  to  bto  accurate  reaidta 
within  the  mricwg  caiwe— ir^  fimi  no-bad  np  to,  i>ay,  100 
per  cent,  orerlood.  Thto  tonowa  from  the  fact  that  the  Heyland 
ahlgram  is  based  on  the  a.viumntion  of  a  coni't.int  ratio 
between  current  and  leakage  lield,  which  i^s  true  wicbin  ilic 
working  range,  and  must,  for  the  coiisti  ui:  'H  '  f  tin  .ii,,_i.iMi, 
be  aissumed  tn>e  throughout.  Hence  we  must  assume  a  i5iniii;irii 
line  for  Fig.  1,  in  order  to  obtain  the  cirenlar  kmu.  "^bia 


conclusion  is  iHime  out  by  the  biake  toiti  vhioh  gave  tesulta 

as  in  Table  II.  and  Fig.  2. 

In  Fig.  .T  thcBe  rei^ultK  are  plotte<l,  and  two  eemicirclos 
ai-e  drawn,  the  Larger  tor  the  actual  short-ciitntit  current  of 
1 70  am|ierc8  and  the  smaller  for  the  imaginary  eurreot  of  102 
amperei).  The  figure  concluxively  proves  the  curroctneiS  o( 
the  above  argument.  We  xee,  then,  that  it  is  not  necessaiy  or 
deairable  to  make  a  ahoit^ircuit  teat  at  the  nonnal  voltagei  an 


1  ^ 

— T 

} 

1 

e 


It  h  10  \i 

Oup<"  ill  |wimw 
Fia.  2 


oxi>eriment  which  is  objectionable  iK  t:mr»,  on  a<:count  of 
tl..'  L:\Lcsitivc  rotor  and  slalor  hi  .itii:^  T^V' >  points  taken  at 
low  prcsaure*  are  all  thai  ia  required  to  determine  the  ahort- 
dimit  cuRent  for  the  diegrui. 

ffeMea 


Output,  H  r, 

Cumint. 

Cos  <?.. 

Output.  II.  1'. 

Curri'Dl. 

Con  0. 

0 

10i< 

OIK 

no 

.11-1 

SOI 

0  4H 

12  5 

!«-<! 

0-021 

40 

O-i-i* 

u-u 

M'O 

U-KH 

.■.91 

i7y 

074 

•»■• 

0«M 

4M 

9-n 

(m 

47-1 

It  my  be  teuerked  that  the  directionsof  the  motor  EU.F. 
and  tihe  tenmnal  voltage  have  been  aaaaiDed  ae  coincident  in 

plottfaig  the  circle  diagram  |»oint«— t.tf.,the  curTentefaam  bMit 
aet  out  at  the  obaerved  angle  <t>  itom  the  vertical.    Had  the 


Flu.  S. 

corrcctioD  of  phaae  angle  for  atator  copper  droo  been  applied, 
the  pointa  irouU  have  been  duown  furtW  vitnin  the  amaller 
circle. 

The  teata  h:tving  bean  cairied  out  for  a  Continental  firm,  the 
hori>e-]M.iwer  is  taken  a-i  e<|uul  to  736  watta  or  75  kUogramme- 
metre.'!  per  second.  All  the  lueaaununente  mn  made  with 
I  i'cently<«libiated  preciaion  iiutninenta. 


_  OkMinc  Law  Mflfedto  Bleetito  Uifhting  Stntkoa. 

—It  ia  reported  the  fKeslem  Eketnnm  of  Chicago  that,  aa 
a  reanlt  of  Vk»tatiug  a  atritlsent  Sunday  cloeing  etatUte  recently 
pasaed  in  Lexington,  Ivy.  <U.S.A.),  the  operatonof  the  power 
plant  of  the  electric  light  comjmny  were  arn  stcd,  and  the  city 
might  have  been  in  t<jtai  darkness,  bnt  the  otticials  ordcrcil  tim 
men  to  remain  at  their  jMi?t>  under  all  conditious.  Needles-- 
to  say,  some  mi>lilicutioii&  of  the  l^talute  ate  advocated  by 
even  the  moat  atnitfaiced  of  SuiiiJay  obicrvera. 
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The  foUowiqg  report  on  sti^et  lighting  with  mvr  arc  lainn 
Jim  bean  pcMantaa  to  the  fihairmaii  and  aiMnban  of  tfae 
8|i«eial  Stntt  Miin  HdKeanNnittM  of  tiw  MwidmUr  Cor- 
pontiea  by  Mr.  8.  L.  Tnm,  the  diiof  eleetrioal  oogiiMW. 

I  now  1m««  tiM  plMMr*  M  nport  that  tb*  lAeli  of  tlu  altmtfmt  to 

111*  existing  »ystrni  of  rtitjrt  li|?litin(f.  tr^Krthitr  with  e«rt«in  exIfnaSona 
t>icr«lo  »f  <»nc{ion«il  by  jtn:  in  Much  l»»t,  havi-  Ix-rn  urriiMl  out,  (Uld 
ihiil  important  data  uml  Bk'"''"'  h*v»  twrn  obUuneJ  t]i«r«trom  »s  t»  co^ts 
an'l  illuminnting  (•(f»ct,  thrsc  rMOlUi  b«inK  embodied  In  Ih'  iiri-*<'n!  r.  [inrt  i 
It  may  be  ut  intorcst  to  st«t«  brii-rty  what  bu  been  done  during  the  pii-t 


th«  rat«,  irrenpective  of  tin  fart  that  the  fixed  charges  are  going  on 
r.iiv.  ih'  wh  If  timr.  whether  the  demand  in  made  or  not.  We  have  at 
the^^eacot  Utyathat wro iwitolwd «ai 


Tht  th  old  opea-tjrpe  lO  ampen-  Cromplon  Unp«  In  ItaOl  of  the 

Infirmary  on  Piccadilly  h«vo  been  n-place  f  by  nine  '.l-amiiere  enclo-cd 
ililljcrt  lamp*.  Id  addition,  12  <1  ampere  Uiups  ut  ih<'  *jtmr  make  have 
beeu  placed  oo  tb«  MDtn  pole*  «(  the  traiitnay^  running  from  Portland- 
■UMt  to  MMV-atlMt-^  ViM  OM  1H  Brockie  Pell  10  amiim«C«i-type 


      amMM4Mn-ty 

lamps  in  AlUrTMintit  hmbMo  rtplaied  by  li  iutiprre  Onbiirt  uips  to 

the  name  nomber.  In  St  Ann'*  «i|uari-,  tk>  a]ti  bix  Brockie-Pell  lampe 
have  be«n  replaced  by  n<  w  tiilbert  lamps,  »nd  twu  more  hare  been  added, 
lire  on  I'ilhiT  side  uf  ihe  centre  ot  the  ».)a»re  Th^w  latter  took  the  plnce 
o(  tile  gi\  -  larnp^;  thit  wrore  taken  down.  We  h»%-«,  therefore,  in  ,\II  now 
4.'i  l  inipK.  ami  fai  tiie  new  Gilbert  tjrpe  of  lamp  ban  given  great  iMU- 
iMlion.  burning:  witli  a  clear  and  very  steady  ItKht  for  at  UMt  190  boan 
wilboui  re  carboninK,  trimming  or  anjr  attention.  The  current  eon>unip> 
tion  i$,  a»  utate-l  hv  thi  mnkr-ri,  COO  vftttii,  or  ux  >m|M-re<)  at  100 
volt*,  e<|Uivalent  t  >  .cv.  n  UMith«  id  ji  uni!  |ier  lMi"i  c.n-  liu.irs- 

Lndor  tfae  tupeimtcndeaoe  of  Mr.  BatcUd,  ibe  nrnd  of  the 
Mttiag  dtpnutmni  at  tb*  PelnoB.  m  ntoatit*  viMm  of 
etnuHumtiva  tatta  hat«  hem  made  betwoaa  (1^  tfae  now  ote 
lighting.  (1)  the  inien«ilii-il  gaa  xyiiem.  and  (.'I)  the  ordinary 
Incandeioent  gas  l*iii|>-.  on  a  portable  strrrt  photometer, 
kindly  lent  me  fnr  the  purpo«e  by  the  Technical  Hthool 
autharities.  Thr  n"«ult<  ot  iheite  Ie4t«  are  «hown  in  the  form 
of  cuivea  ap^nded  to  thiK  report.  The  readings  were  all 
taken  at  a  bngfat  of  about  4I(.  6tn.  from  the  groiiDa,  this  being 
the  most  regular  height  for  measuremenla  of  this  clast.  The 
reeiilla  are  exprvisnl  in  the  ti«ual  illumination  unit;— vi<  . 
"  Caodle-feet,"  or,  in  other  nori-',  the  ixaiticiilsir  iiiuir.inatitjg 
effect  at  any  poiDt  is  eipreseed  in  tenna  oi  the  eiiuivaleDt 
noabirof  «an4le>  at  a  diiiaaeo  «t  111.  ma*  Ami  that noiu. 
OnlinaiT  street   lighting   UlimiiaMton  ttittt  (rom  O-W  to 

I'i  cairdle-ft.    Anything  over  1  eandle  ft.  is  very  gocd,  and  over    xhiu  i.n   C"r,,  f.^. 
15  eandle  ft.  eieeptionaily  i;ond.    I.ir.i-^  are  shown  Kivin*:  the  Oeor^F-vtrr'rt  lleiicbU' 
mean  r.inminatini;  "  fffvt,  and  »l»<>  apnroiimiite  our>e»  for  the  -  Thtct  Liw  Vurrr4  ~f 
c*ndl<;  power  K'.ven  from  the  diH<reni  liuhl^.    The  curves  show 
clearly  th<'  ei!<-ct  Irom  lamp  |iole  to  t,>inp  pole.    The  maximum 
eandlo-powei  <  obu-rved  were  as  folio* :    INocadiliy,  !>-ampam 
atct.  1,IS9  c-p.  ;  Albert-square,  fl-ampere  arc«,  '••Vl  c.p. ;  I'iccaiUUy, 
6-ampere  ari  t,  7."':<  r  p  ;  SarkMlSe  !.rreet  inten^i^;l'd  (three 
butnei '  ,  '•-'•">  c  p  ,  All  8.ii;U-  .  i'  i  Amlc -cnt  Ra  -,  ;(1J  '■  p  ;  I'arker. 
street.  "  .Scott  Snell '  gai  (one  burner],  ivl  c.p. ;  Cbeetiuun  Hill, 
road.  tiicandaaoantflB%  147  um. 

Fig.  1  ifaows  the  eoTTOB  of  fflontnation  for  Iho  S-atnpaie  ana 
on  Pieeadilly  and  lh«  inteniified  ga<  lamps  round  tfae  Technical 
Sehool,  which  are  to  a  t'reat  extent  <«!{  esptanatory.  With  the 
»!■■  lamp-i  Ihr  Ku:h!  'la;  -  ■  •.nto-.ic  within  ,i  di't.irifc  ■  f  inft  cl  the 
[r  I  ^  ti  :ii  I- .1  iii'i:  -  were  I'Tf  the  -^cale  of  the  n:nf!it,  and 
Ilje  curvt!.  Lad  theietoif  t<-  b«  calculated  beyond  a  certaiu  puait 
with  tba  balp  of  the  results  from  the  ft.ampan  tampa. 

Fig.  9  afaowo  tlio  carves  of  illumination  for  tfaa  a-ampeie  area  in 
.^Uitrt  ...,u.ire  and  th^  inc4r.d*'ict'i!t  L'as  lamps  at  All  Saints'   It  is 
ii,:i'if-tii,j'  t.i  cdtiipar.  th-.  rainier  «iti'.  the  ■■  iiiten^irird  l.„him^' 
loand  the  Tecbnical  Scbuui,  tlte  lamp-posla  beiu^  approxiiuately 
Itao  oamo  diatanco  ofart,  tlio  mmn  UinminatinB  elloct  in  Ihe  oase 
of  tho  ate  lanpa  being  2-OS  oaadle-fl.,  aa  againit  1-48  la  the 
intanaiAed  (t»i.    It  will  further  be  observed  that  the  lowest 
mettn  illutnnmtiiiK  effect   is  for  the  arcs  1 0->   candle-(t.  oitd 
for  fis  (I  'll.    Allowing  e>rii  fur  the  dillvrence  i" 
(.I'Wi'M  ul  tlie  rp>(M<ti'.e  iamps.  thirl  i^  an  int<  lesting 
ri-»ult,  tki  it  di«f»jsra  0)  the  ilatement  that  the  ei«;trit; 
arcs  ia  Mancheaier  do  not  diffuse  their  light  eo  well  as 
the  gas. 

Ki.-  ;<  -ho*«  th».  eujTeii  lor  the  eettie  pule  arcs  in 
racadilly  .trid  inuaudcaceot  ijoi  in  Che.  liiaMi  H:.'.  i  rmi. 
The  laiup-polrs  in  the  latter  locality  are  '.itiuft.  apart, 
and  tbo  carve*  show  that  at  a  greator  distance  than 
abool  SOIt-  from  th«  poets  there  1*  no  iUimiInatian>t 
all-  This  wotild  bo  a  good  route  (or  iha  adoption  of  arc 
liehtior- 

The<|Ui'«t!im  of  corapara1ivl'Cl)^t•.  I  liaM*  alreadysub 
niittcl  -ill  ■  •t:;iinH'  to  you  in  my  n-prrl  if  V.  .;  .  h  !iiUi. 
and  the  resultn  obtained  hn^e  pmctieally  bame  out 
Uttio  OMdilication  is  naceuarr.  The 
^  luiberto  ebanpd  for  current  for  street  lightinc 
W  i^'r  unit  but  innsidering  that  the  load 
rlaa»er\  l  i^li  >^nc  »iipri.n;intttelY  44)  per  cent  ,  the 
price  coald  be  l,4ir!T  reduced  to  lid  ,  and  still  allow  a 
inari.-in  of  profit,  the  latest  avnuaUa  coola  Aow  tlmt 
for  a  demand  ol  tbu  natnra  Iha  mou 
charges  together  onlj  aaoont  to  0"9M.  per 
llwt  tiMn  «onli  ko  «  yiotti  «f  O'Sd.  par 


IVTIMI  ■  IWt 

DesesiBtloaol  LABip;  OObert  AicLaaaB,aaigiia.  Height: 
OMUM  ^atMCB  Ea!^:  fift.  rniigtoiilii  Meet:  MjilwaSTB 
],  mahiaai  m  lfM?i-n  (ut  9mllm  ta«a>;  tChSESv  *S 


It  ^lu-ll  Inu-rniflf.l  t  iL.  Kvnui  .*t  the  i-i.toer  ot  pArkpr  -Iri^it  md 
l.^riiii    lift     MwitiLiim  llhinuoafinp  Kfort  in  t'.andle  Fetit  J  ... 
liiL.n    )^.-).>llle  •■.r»«l ulnwiile  T,i,  hni:-iJ  SchooL    Daecriplioa  e( 
(ia>.   :  l>url»i-      Heliiht    i  r-  Pi  i      e  be(«eaa  IMWK  IMk 

:  lil.ixiniuiii  }  :<l.  MIniinua  II  T'l    (Ihu  11^  I  .^r;    Maaa  IHL 
aU  i«adijif;i  Likea  lit.  Qtu.  ^hatm  tile  ground. 

VM.  L— COtiMauivs Ci-K^ r-  <<t  IrLrMiNanoK.  Anc LManm  Txnoa 

(j/L..  Lii.Hri.xo. 


roilUlHi:  Allwrt  : 


!>.  M-rip'-iou  of  lAmp:  Gilbert  Arc  IjUDP,  «  ampe.  lOOOaUk 
Ittt.     DtitJUKe  betwMi  Loops:  !il(u     UlaiulBfttlag  Uact  iChiiille  iMIl  t 


SMboon" 


all  Halst*'.   l>e*rrtptloa  o4  Ijioip    linTHnleMTiii        j  ljiuip«  ub  wtj  Ktamlardi  81 
IMgbt  Itft^iUn.'  DinUiK*  bMween  l-aiups:  UOH.  UliimlnutOK 
Caadir  Kcct.  HfMU-.:z 


CourjuuiivK  CvavKs  or  IixoxisATiait. 
VcMit  Om  IiMNmu. 


Aat  Lioaxuto 
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IM.  Mr  anil|llM  MOlTalint  price  par 
(iL  iTH  6d.   The  pruj*  cfaugad  on  the 
last  jmu  £19  ftt  lun  p«r 
 dmUui  liw 


,  knd  with  eiursBt  at 
lM»MMBMi  weihioat  atXl 

•oaom.   It  to  MHMt  OM  ft 

•vent  o(  the 

lighting  tjtUim. 

Comparing"  »h?  ccwta  o(  prodnclion  for  Btrpft  lightiiut  as  betwwTi  •  arcs  " 
and  Ibe  "  intonsifiad  ga«,"  I  lak*  tha  lait  Baiua  fumUhed  me  bj  the  gas 
JijMfMt  tor  tiM  tettar  BMtiiad.  iridah  la  at  lha  nto  of  1-OBi.  oer 
l4M«iPb-lmmi  IbaBawttblfiMiitlmlalaalOyaaiitfaraipxiatiop. 

Od»— At  4,000  boon  ol  Dl^aa  tt  UlnmiaatloD  equivalent  to 

IJK09.P    Ocwt  =  4.000xl-OM.-<ia. 

>'l<-ffn>i(y -t'ndpr  the  lame  eonilitiona  at  above; — Number  of  unit* 
uwd  l.iHXi  .  7ii0r.2*)O.  a,*)c)yn  ;»r>il..  in.  \e.  M.  ;  Carbon  anil 
ihminiBj,  a*.  ;  liepreeiation  10  per  eaal.,  ill.  Si.  Coat- £18.  lat  fid. 
~  '  '  'ktoMN.  per  1,000  ftf..|iMn.  I  hamlakanlbaaMaflgue 
iHdB  loc  coin  pAn  toil* 
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Fio.  S.— Coxraaann  Ccaraa  or  luvmunoK.  Aac  Immmn  naara  Oaa  Lraanm. 


From  csalculalionx  nm  li'  I  fin  1  thai  iht-  •  :■■.{.'  ~t  IIHihiImMiHI  fW  AfttCi* 
■qoara  and  Sackvillc  tiroet  work  uut  aa  loUovi : — 
AUtrt-ti«ar*  arcs— 

OooiiuupUon,  ''lOO  nratlx  |ier  hoar. 
Mfjiii  I'.in.llcfret  iM.C.l'.).  tiik^n  fii.in  <-'irM'«    -J  M. 
ll.iarl  iif  Triilo  Tin::«  p.T  M  C  V  \ift  Imur  1^0M«0>Mw 
M>.ieh  et  i>  i  ..!  |„  r  Bnurd  of  Trad*  OBit-O-aMd. 
.'.  Cust  (Mr  M.C  1'.  iMtr  hour  (or  aiaa  M040i. 
Ho'livUlt  ttrtt'.  Inlrniirieti  o'lin — 

Coat  of  pnduelion '  I-O^d.  |ier  1,000  a.p.-tM«n. 

Kqaivalant  to  0  »66d.  „    m  «. 

Ueaa  candla-loot,  takao  Imb  iwii  wl  iH. 
.-.  Coet  rwr  M.C>  per  ban  far  pM*»CeH.;i  «M.«0«iad. 
Tlie  ftb<ivr  i-alculations.  far  a»  thev  «!TrtM  the  "  »rc«,"  are  liaaai  OB 
»ctu»l  mrds.imTii  ntB  Uikeii  on  tin-  -.r.i  ,  Thr-,c  reault-i  »r»  l**rd  M  tha 
multK  of  working  of  tlie  paat  fi  w  nu^ntiiti.  aoJ  arn.  tlirrrlorn.  reliable, 
Md  tlMt*  i«  onlj  OM  oonelllaion  tu  be  ilr«wn  vi;.,  that  iho  i-lnoiricilj 
department  can  carrr  oat  aajiteiu  ol  atreet  lighting  that  cuiuiiare*  more 
than  favoumbi;  with  the  "  intaniiAea  gat  tjtium,''  ImUi  Itooi  tha  pi^ 
ot  view  at  annual  ooat  and  illomlnaliiig  effacl. 

\*  the  co;nmill<f  »ri'  probably  aware,  we  bare  at  the  pn  u  nt  time  » 
lar.'i'  :uu  .  [  ii-i'  li,;litmt.'  i-'»Mf  laij  in  v»rii'U~  piirts  >i(  iln-  city.  1 
find  clii-i  iun.<u:iu  to  no  Icse  than  'Jri  uilcit,  and  the  approximate  coil  of 
•anie  i»  £i.t,ooo.  ant  trna  pMuv  of  wUeh  is  hftaglai  a  aay  nmm— in 
(act.  ili<i  r«btii«  Drm  hara  bcra  pnt  Into  oa*  7*t. 

Tin-  f,  lloivniR  iaa  list  of  the  princi|>al  atrcel*  in  wlilcli  tlu-«r  caMee  are 
laid  Clj.  i  thani  Hill  road.  Cluat  I'ucie  nireet  anil  Hury  N-  w  roed.  Koch- 
dale  niad,  |»»rt  a(  Oldham-road.  part  of  A-shlon  Old  roil.  .Stwliini-r.-n) 
(LooiBiahl  to  Heaton  Chapel),  Oxford  atreet.  Oxford  mad  an<l  \\  ilnixlow. 
road  to  KaUowtidd,  Corpoiation-atraet,  NewliiUni;loii,  Unkaforl  utrectand 
Be««i«lt-«in«t.  Daaninto,  Brook-aUaat  vtA  Upper  Brook  etrect,  Whit, 
wwthatrael  Waat  and  Whitwarth-atrMk 

Hhort  lenKthH  in  addition  to  above  la  tarioaa  gartl  ol  Iha  oi^r- 
I  tiu-t  tlia!      the  outcome  of  tbio  OflOltOB  Ua  ftttOl  Um 
noma  tangible  exienaioni  wilt  reaitU. 


■T  A.  S.  COXNRTT. 

The  coat  of  now  track  variea  in  Kviieral  <rom  t-i.OOO  to  £0,000 
per  luila  ti  Vm.  Thara  ia  mtoMlly  a  wide  variatioa  in  liw 
propoitlon  of  ooat  of  tho  Tariotta  itama  entering  into  eomplalad 
track,  dne  to  local  or  epf-cial  re<inir«nients.  The  following  analyab 
of  proportionate  rnrna  will  bi-  foniul  U,  bp  a  fair  general  averaga  far 
new  linee:  Kaili.  f-i-t,  iiin?-.  'l"!  :  spi  ci.il  wurk,  10;pAVill( 
niati'rial,  'M .  .init-nt.  k.iiuI  kim  liriikru  .l.xir,  14;  laMW,  15; 
bonda,  2;  and  crtrtii>.'c>  nml  \v.\~<<  11."'  n:i»,  7  |i«  r  i">nt. 

Jlailt. — The  nereaeity  of  «!nii  1     i  r.-.x-  I..  .  !i  ;iii;ply  deiiion- 

etratrd  by  ihv  nniiriiinily  uiili  «iai  h  )ii<'  i,  •  oiuuo  iKintJuii-i  of  thi« 
EiiginwriiiK  StmnliirsU  <  iisuiuuti  I  u ,n>  fiil  rtt'  i  I  hove  no  dfairt- 
to  DAjr  aiiytliiiig  alwut  the  atiuuliii'l  -  cx:ni\^,  further  tliaii  that  I 
lliiali  ihmn  ivhunnlU-.  !.r>ving  regard  to  tha 
condHioni  iiiii>i<^<  <<  .)>'>m  iramwaya  in  lUe 
0imiltr>'.  I  niii  nut,  liouever,  an  advoeato  of 
loo  rillid  an  adlicrt- nr<>  to  the  epecilicationa 
anggottvtl  by  tbt'  (  ouiinittrc  :  nul  but  that  the^ 
may  bo  quite  correct  when  pri>p«  rly  interpreted 
a«  a  laviiiaii  I  wouM  not  sui;',;i ni  othirHise. 
The  fxpt-rtH  on  ihi  Coiitm.  iit  .l:tT,  r  from  their 
brethren  in  tircal  linlaiii  ajid  tli«  I  uited  Stat«>» 
in  tin  y  i  onnider  that  the  phyaical  toita 

ehow  aiillicienth  whether  tho  prmiuct  ia  fit  for 
iia  intoDdad  nae.  and  tbajr  Ibarafora  Uaait  IhaB* 
advaa  to  audi  taaia,  taavuig  to  tho  uaimlaetimr 
•  fr«e  hand  in  other  roapvcia.  Tlwro  ia  •  ridt 
tfaoi  tho  Migia««r.  who  cannot  ahraura  Iw  aspeeted 

to  Ik-  an  r\ii*rt  in  un  tallnrcry.  tnay  apccify 
clifMiK'nI  ri  piu<iiii  iits  II'.' Mil,  -ti'iit  witli  liie 
|t)i\ »i<'iil  tei.t!..  tJH'   priMi;!rt   nirtv  pa'vs 

iaiti«facti>rily  the  r,i|uirt'l  plivsir.il  lju; 
depart  fr<iiii  liptcitivd  liiuil«  in  one  ur  tuore 
eutuparat;Mly  unitnportMt  dauionto  ia  tiio 
cbvtaieal  anal>  »•■•. 

JoiHti  —When  tha  Mnnaaaal-wajr  eooatrao- 
tioii  cunxiiiio  of  raila  laid  on  doepwa  with  ballaat 
foundiiiion,  the  tramway  etiKin'^T  tuay  feal 
ju^iiiieit  in  ailoptiiuc  a  aplicv  bar  j»l ill.  either  of 
tiu'  Hiiiiimrv  lyjH-,  or  t'onibiiieil  with  rxtim  eooh 
fiatiiri'  H-  liii-  I  iiiitinumiK  joint  K'i^''"-  Hueh  a 
piniiaui  iit  wii'.  iH  i>t  lea.-,?  fairly  comparable 
wi;ii  llial  if-t'  iui  I'liilwacs,  If  tho  >,(tt  paving 
in  l»iil  uilii  Miul  joints  It  la  nut  a  very  expeiiaive 
matter  to  have  moom  10  tho  jolnta  wiian  th^r 
need  repaira,  8«ich  conditioBa  buBaly  oxiat  in 
tlie  United  Stale*.  In  thia  eountrr  tba  m]uire- 
mailt  of  a  coticn-te  baae  for  paving,  with  the 
aaltalaid  alnioat  dinrctly  on  the  Imim',  makes  the 
conatmctioDaaabovi'  outl  iie<l  hanlly  odmiaHible. 
H.H\inK  (."iven  a  Im  iv.ilatioti  of  arlifirial  stunc, 
what  iij.ire  iiftf,!i  uI  tli.'in  to  l.i\  liie  ruU  Im  .  lly  lii.  rcon.  Mu«t  of  the 
tmiuway  construction  has  In  ,  rs  -o  ni-uli .  tin  te  ■.eenia  to  be  no 
mnrkiil  ti'iuiency  to  depart  iIm  refriiiii.  Tiie  conditions  eustin((  in  per- 
luauaut  way  au  cooatrucled  luuat  of  uecvsoit v  ditler  widely  bom  thoae 
fotuid with  tbaolaatia  road-bed  ojftataan  railway.  Formuunpla,  tba 
wnvi  motion  which  ia  ao  well  known  in  nOwur  pracdea  mnat  bo,  if 
not  pr«etie«ny  abient,  at  tenet  much  modifiM  tt'ith  thr  cuntiniioua 
rijtidfomidation  of  a  tram  line,  Tlu-re  i«  ihiM  no  neceaaitv  for  a  tram- 
way eiiffinct'r  to  >ri\i  much  con«iilimti<j>i  to  tlie  possible  Iwil  i  lli  i  t 
of  unduly  gtitlcninj;  the  joint  on  uccouiit  of  pre|udicially  alfcctiiii.; 
the  OOiitiniiitv  of  tile  •■  «uvc.  '  On  tile  other  hand,  the  tramway 
engineer  ha.n  a  M-nou.'»  CDUiUtion  to  meet  tii  it  the  railway  engineer 
hai  not,  in  tlmt  the  tnua  joint  is  lii»ccea»ihlv  Uir  inspection  and 
repairs.  Tins  in  realit\  is  the  Mini  dilTereiice.  If  tramway  jointa 
could  have  the  same  atlentiou  timl  they  have  on  (team  roMa«  the 
joint  praUem  wooUhnve  about  tho  an  me  lahttivo  hnpoctnnao  in  the 
one  OMO  aa  in  tlia  olhor. 

than  mechamcnl 
special  form,  or  onliiutry 
L'onjunclioa  with  some  otlur  device,  furio  the  ifrcat  majoirity 
'>f  joints,  patented  or  othemiM.  .\  ui  il  >ii -(^.-iietl  bar  anould 
liave  lh>'  follow  ins  fe«tnre«  :  1 1  Ljirge  m  en  of  bearing  surfitce  at 
top  .ii.il  liottom.  The  loud  from  one  inil  to  the  other  bfiiif;  trana- 
milled  In  the  loliil,  !t  it  exiilelil  Ilm!  tin-,  lo.iii  -lio>;ld  he  diNtributeil 
i)\ er  a  hiiije  lieaniit;  -.  .il  u  e.  I'ii  Tlie  iiiaxiiiium  tliii'kiiess  ul  bar 
tliat  circumatuncen  will  permit.  IIiiviiiK  nxwii  u  lictermiilcd  depth 
of  rail,  ihaatiflnaMof  tliabwtorvMai  Hoxtira  ean  only  bo  iaenaaod 
by  added  thirknewa.  It  ia,  of  eoane,  evident  that  too  aUifoeaa  ia 
tiumcnialy  htertoMd  by  adding  to  the  depth  of  the  bar.  Thia  would 
explain  wny  tlie  ordinary  form  of  fish  plate  has  been  ao  aucceasful 


Diaresardinc  any  other 
found  that  apnee<bara  of 
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■  I'aper  reail  l-i-^t  night  bet'  re 
A&sui'iittiou.   Silightly  abridged. 
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with  th«  deep  ndii  UMd  in  AmarieB.  Tba  dndniwB  of  mtal  aIk 

pravoou  (Uifomnktion  of  the  bar  bjr  tha  heUti.        Th*  ▼attleft] 

memlMr  of  the  Ixir  Mli^hlly  tonvex  in  rvlatioii  to  tho  wob  of  the  rnil. 
The  advAntnft(>  of  thin  i«  ttt  o-foUl.  It  provuntii  the  bar  from  bt  ing 
drami  inwnnl-i  from  the  v.  nii  i'  j  onilioii  by  the  flTcct  of  HKhli-oim; 
jlie  bott<i,  and  it  also  per  i  i  -  iln  of  coiiccslrti  bomls.  1 1)  \  cb^ir 
theoretical  'liinife  of  from  4in.  to  jlin.  on  the  fishing  .iiirfnoc  of  the 
nul,  top  Kil  l  l.ii-tuui,  to  be  It  ft  nfter  tlip  bai-s  aro  finally  ti\fcl  in 
pUcc.  ThtD  nllows  fur  slight  ineaiiaUtit in  the  rollings  without 
deMro>-iti|E  (he  MiirtK  cfTvct,  iin<]  al»o  permits  taking  np  the  wc<ir 
wbicb  occurs  in  Mrvioc  on  tbu  thtt  tiifhint;  surinci's  uf  ruiU  and  beu-s. 
($)  Long  apliM  imt»,  «uty  bctNvi-<-n  the  Uniiis  of  'Sditi.  to  tt3u).  Tb« 
Enat  WW  nf  the  fishing  jiurfAr(-s  of  mil  And  isfUet^  bar  appeMM  in 
that  portion  near  the  joint.  It  i«,  therefore,  of  littlo  pra^tjcal 
titiUty  to  uiakc  the  banofanabnornmllengtli.  reriM:ii)ally,  1  believe 
that  ifliti  'n,  ull  things  I'onBidereJ,  about  the  right  length.  This 
penally*  ;i  L:  -iid  diitiribution  for  six  bohh. 

The  iHigitief-r  -ihoijM  t'lukf'  ridd  rt'<niiri-meiit'i  in  hit  Hpii-i(ic:ilioi)N 
for  accurate  tit  beti.v  '  M  tin  >  tuid  thu  mil-  .nl  .  n  tlim  nu-h 
are  carried  out  by  liie  nmiiiifit<<turer».  To  aiomipliah  liu»  lite 
bearing  surfiuu  of  the  raila  ahouU  ba  thonmghhr  ateanad  of  nm 
and  •ealu  by  using  ik  hand  hammer  and  file.  It  the  apUce  bars 
have  Ix^n  dipped,  the  (.ouipouml  should  be  reiaove<l  from  tlio 
bearing  iinrfii««ii  in  xouu''  »uitttble  wiiv.  The  uplice  bara  shutild  be  put 
on  "  8«juare."  and  at  tin>l  only  dr»wn  up  ■.■uflicivntly  to  hold  tlic  rnil 
snugly  together.  .Vfter  the  r«ili«  are  xurfiwod.  tln^  Iwlti"  should  l»e 
drawn  up  tifjli'ly.  using  not  Us*  than  n  2fl,  fpuniier,  and  at  the  saane 
tinj'  ;  ippii  L:  tin  head  ^\-ith  a  light  hikniincr.  .\«  a  final  precaution, 
the  6.ltuii!d  Ixi  gone  over  in  the  .tame  way,  joHt  aliead  of  the  paving 
work.  Krom  experience,  I  feel  safe  m  saying  that  vach  joints  will 
give  excellent  Mrvko.  ^ovided  tho^  uru  opened  up  aud  retixcO  once  ii 
7«ar.  11ieeoatiilng«nto>aeb  jttnta,iaieli»ijiiig  laidngoiutpiiviiig, 
refixinR  plataa  and  tdaHMsmuA,  ahould  vary  from  >».  to  4it.  (x-r 
joint.  If  60(L  caik  an  tiaed,  die  Dnmber  of  joinu  viil  amage. 
wy,  190  per  mBo  ot  aingh  line.  Tfae  coat  then  wiU  wy  betireen 
i,'30  and  i;'tO  n«r  Annntu. 

What  in  called  the  "  niichor  "  joint  i»  very  largely  used  in  this 
country.  'I'Vits  lypr-  .if  jfii..'  irr<„'hf  tvilli  ailvsntnge  l>e  called  "  ini'der 
soli-  pLiHj '■  j.iirr..  ilu-  ii;,i-:'ii:ri n^-  ;,  iiiiri'  r  i  ing  uii-ndy  incideiit«l. 
L'«uh1i>  (I  pKjtt  ai  tilt  litil  IB  iimd,  li.tHigh  any  urdinury  yirder 
Di'Ction  answuns  quite  as  well,  bueh  n  con>truciion  hi«!)  been  used 
on  Meaiu  roa«l»,  where  it  woa;  ciUJe<i  a  "  ctop  end  "  joint.  It  was 
loood  logiva  a  atiff  ioint,  lo  atiff,  in  fact,  that  it  waa  a  4|aestion 
wbtdiar  the  nib  did  not  «-aar  mora  bom  dria  canta  than  they 
mmld  IWTa  with  the  ordinary  llexible  angle-bar  Joint.  This  objce- 
tion  ean  hav»  httU-  weight  for  tram  ntila  laid  conti'tuouvly  un  jim 
nnjielding  concrete  fouiubttioii.  Such  »  joint  should  be  uf  ton- 
»idcr»bl«  niusiotance  to  pitAciu  tlie  initiiil  loo>«fnlng  and  con.i<<|ueiit 
r<!flxing,  but  wear  will  occur  between  the  bottom  of  the  mil  and 
the  top  surffice  of  the  »irdor  note  plate.  The  experience  gained  by 
pultiag  joutft  on  cxi«itdcd  yoke  t^at*  in  cable  railway  construction, 
danuinatntad  aonelu^ivcly  that  such  wear  does  occur.  When  uiice 
kniaMMaa  at  the  |oint  coimuoiictM,  the  »ub«oqucut  uiuixitviianve 
of  a  good  Joint  wiU  depend  upon  the  aplka  bant.  Whether  ili« 
nnaaoM  of  a  atifTgirder  sole  date  wiU  affect  the  refising  of  the  eplice 
bat*  to  gH  a  gimd  joint.  I  tun  nnnbln  to  .'>tate,  ha\iiig  Imil  no 
personal  eiperienoo  to  guide  me.  In  tixing  Uie  joint  al<fl\  e  described, 
tt  is  ncceftsary  to  take  the  precaution  of  careful  examination  of  the 
rail  heads.  The  »lighM>«t  diticreiice  in  level  in  the  two  abutting 
radi>  will  cause  "poujidiug  ;  the  nul  ends  oooscqnently  aboold  be 
AUd  or  ground  OQ,  wbcMX'Ar  oaaiiMary.  beiara  the  tiacla  are  need  for 
car  service. 

SaarM  cr  bavillad  joint«  have  b<.-«'n  quitu  exteneively  tried  oo  the 
Cnntmenl.  If  there  is  any  advantAge  in  theae.  it  must  be  on  the 
principle  that  tbv  wheel  divps  into  the  xpaci-  between  the  rails  when 
the  jomt  it)  mjiiare.  lluw  slight  the  drop  i^i  may  bo  seen  from  the 
example  of  u  ;!Oin.  whwl  and  a  |in.  joint,  the  drop  in  thii  case  b*.'ing 
U«s  than  i,.',j„iii.  If  joints  were  daiiingcd  from  this  cmisc.  the  rail 
t-iiiU  shoulJ  bi!  "  htttteritd.  ■  .\ti  exammatiun  uf  the  rail  heads  at 
worn  joinu  will  quite  invariably  »how  a  bright  or  baltt-rril  »pul,  an 
inch  or  more  from  the  gap  l>e|we<'ii  the  mil*.  On  double  lines  the 
direction  of  Iriivel  of  the  cars  can  h>:  dcleriirnie«i  by  the  relative 
position  of  this  woni  or  brigiit  »pt>i,  it  bi  iajj  foiliiil  on  thi:  entering 
and  not  the  leaving  aide  of  the  joint.  Thi*  woold  indicate  that  Uic 
wheel  jumps  bafera  atriving  at  the  gap  between  the  rails,  and  that 
thisijtduoiotaiwoattbejaint,  ft  wolri4  appear,  then,  that  tha 
aearfing  or  beveUlBg  of  nafl  enda  ean  haw  an  bcnefieial  effect. 

8p«ei«l  IKor^.— There  haa  been  a  notable  advance  in  thu  past 
three  yesrn  in  the  ideas  of  ongineeita  as  to  the  t5pe  of  special  wurk 

be>.t  suited  lu  tramway  riNjuirumeiils.  Short  castings  w  itli  baby  " 
tongueH  and  primitive  nrrttiigiincnts  for  tishing  the  Juinls  u«x-  b'lliig 
r<jpUced  on  iii-jst  work  by  much  inor»'  suitable  lypts.  Long  poi.il«. 
from  lift,  to  l^lft.  over  all,  an'  now  being  generally  used,  llu; 
tongue  iiaving  a  length  of  n*sw!!  7ft.  The  tongues,  should  be  invari- 
ably curvod  on  the  curvi  1  hi  .  The  bo>ly  of  the  casting  is  either 
of  ordiimry  cast  steel  or  miui;;.ijii.-!te  »teel. "  llie  ditticult>  with  both 
ia  to  get  a  good  joint  w  ith  the  abutting  rail  aection.  It  i«  almost 
bopema  to  espeet  to  get  us  guo«l  a  joint  here  aa  abewhara  on  the 


'  :i  k.  The  cozueqnazioe  b  that  thaaa  joinla  fail  before  the  otheia. 
!•  ii.  inesilonable,  then,  whgr  aoeb  material  aa  manenntfiw  ataal 
ahould  be  used  for  the  body  01  the  ensling.  Outside  uf  tho  joints 
the  real  wear  lukcs  jilaeo  on  the  tongue.  Thi  se  are  inaile  of 
nnuealed  caM  steel,  tnaiignnesr  sKh-I  or  fnrgiiig^.  Either  of  the 
funiicr  will  wi  nr  Imiger  than  the  last  mentioned,  but  the  ca-t 
t*ingucK  have  the  disadvantage  of  breaking  more  freijiiently  from 
tlaws  nr  blr>«  holes.  At  all  facing  points,  where  thi  cars  will  takci 
either  one  or  another  direction,  it  is  preferable  lo  ii»e  one  tongue  and 
one  blind  point.  In  this  mamxT  all  iii<elii(iii«m  is  avoided  to 
coniicet  the  two  tongues  tuid  puinlxiiien  csJi  Im  di«pen»ed  with.  All 
that  in  necessary  U  to  have  a  liooketl  end  rod  hung  over  the  front 
di«*her.  The  niotor-uian  stop*  over  the  points  and  nnhooks  the  rod 
whic  h  lias  n  tint  reciatigular  piece  wililed  on  its  lower  end.  lln 
ean  tluMHv  tlie  tongue  in  an  instant  aiul  resume  his  journev  .  Tlit* 
bhnd  point  is  designed  with  an  inset  piece  to  give  it  u  long  life. 
Even  if  it  does  not  give  us  great  a  hfcas  a  duulile-tongiie  nrrniige- 
iiient,  certainly  the  ditrvrince  will  not  by  any  iiieaiis  cOluiHiisate 
for  tlie  oHthiy  in  providing  pohitsim  n. 

Crossings  slioulii  hy  all  means  hi-  of  the  well  known  ••  iron-bound" 
type,  with  hardened' inset  plae<'<l  at  the  iunrtion  ef  the  gnovea. 
Thi*  eonsuruction  p«Titnts  of  as  good  a  joint  being  made  at  each  and 
of  the  erossing  .Isew  here  on  the  truck.  It  is  possible  that  IB 
praetiee  it  will  not  be  found  feasible  to  renew  the  hnr<leiied  wearing 
piece;  iRverllicless.  it  will  give  in  il  i  I"  i  much  longer  hfe  lo  the 
crossing,  and  should  iiivarisblv  hv  ]'■■''-  :  the  same.  If,  wlien  it 
wears  out,  e>!n  he  successfully  rrplaoeil  by  another  one,  so  much 
the  iK'tli  '  rill  lie  i.s  too  great  a  tendency  for  thene  inset  pieces  to 
.shake  slightly  loose  after  being  in  service  but  a  comparatively  short 
time.  ^^anufBctnrera  should  pny  great  attention  to  overcoiiif  this 
defect.  The  raibed  door  uf  the  boidenvd  piv«e  idiould  Ui  bcvvlkd 
at  the  ends,  but  navarthabM.  ao  deaigned  that  it»  height  front  tha 
rail  bead  ia  the  fame  aa  that  of  a  new  wheel  flange.  In  thb  wajr.  tha 
jolt  to  the  car  which  i.s  iio  often  felt  at  the  cros.sings  will  be  avoided 

<  )n  any  tramway  system  there  is  no  necessity  to  have  more  than, 
one  radius  lor  the  points,  even  for  lay  outs.  Immediately  beyond 
the  point  the  curve  can  be  compounded  into  »  greater  or  less  radius, 
if  necessary  .  This  will  mean  that  there  will  I*  only  four  patterns 
in  use  on  any  ?ystem,  ai«siiming  thiil  no  double-curveil  tongues  are 
used.  Tor  cross-over  road*  and  tnrn  onta,  atandanl  angle  crosnings 
iiM-il  only  he  usol.  If  the  re  eould  be  some  uniformity  in  the  typea 
of  points  and  cros»itigia  used  cencriUIy  iu  the  country,  it  would  be  0^ 
very  material  advantage.  ^lOM  oonid  then  be  mada  up  and  Iwft 
in  fltock  by  the  Buun&etaraiB,  and  conatraetion  work  eoold  be  pro* 
cee<led  with  in  a  mnch  UOrc  sutisfactorv  manner  llinn  at  pn-^etit. 
It  is  u  well-known  fact  that  in  almost  every  ra.>.<'  the  date  of  com- 
[dclion  of  permanCMt-way  work  is  lUpendent  upon  the  delivery  of 
spei  iul  track  work. 

t)t  four»e  tliere  enn  be  no  uniformity  in  the  crosisings  of  special 
lay  outs  at  iunction.s.  On  most  tramway  jobs,  however,  tho  greater 
portion  of  the  special  work  occurs  in  turn-outs  and  cross  over  roads, 
and  if  these  can  be  had  promptly  the  junction  work  can  be  mann- 
factuned  during  the  construction  pori<sl,  so  thai  lh<>y  can  be  put  in 
towards  the  bat,  aed  in  this  way  the  tiuMOf  completion  of  the  whola 
)ob  materially  battened.  If  uie  typo  of  iron-bound  crossings  ia 
geiwrnlly  adopu-d,  manutaiCturera  can  at  any  rale  keep  in  stock  tha 
standard  ISritisli  sectiorto,  so  that  tbeae  can  be  put  in  liand  witliont 
waiting  for  the  rolhng  of  rails  for  any  particular  piece  ul  vvui  k. 

Ciin-'  t. — The  wear  of  rail  at  curves  l»  quite  a  serious  matter  in 
lines  where  the  car  tralhc  is  heavy  and  tlie  cni  valnie  considerable. 
A  due  consideration  of  how  thu  wear  is  proiluced  may  not  be  inap- 
propriate. WoUington,  iu  his  wvU-kiiown  work  on  nuiroad  locotioo, 
made  an  anolyito  «t  the  probbin,  from  wbi^  moat  of  what  (oDows 
i«  taken ; 

If  the  laai  wheeb  of  the  tmek  hav*'  no  tlangiw,  iht  rear  aib 
wonld  asstune  a  radial  poaition,  and.conseiiuently,  the  wheeb  would 

leave  the  mils,  taking  a  place  in>id>  of  •.5ie  l  orve.  llie  aiummt  Ot 
which  vvould  vary  inversely  with  the  rudlii>.  and  directly  with  the 
wheel  base.  On  railway*  with  bo^'ie  trucks  .1.1111  large  radius  curved, 
the  rearaxle  does  take  this  radial  pusiiiMii.  l-iit  with  tramways  where 
tin  radius  of  the  cnrver.  is  so  small,  cumparatively  spenking.  the 
ilialftiMre  that  the  rail  wheels  tend  to  ttand  away  Ironi  the  rails  is 
luiicii  greater  than  ihe  play  of  tlie  giuise  ;  tluri  lor.'  rlu'  near  axlo 
is  prevented  from  taking  its  cuturul  position,  and  in  l  on.seiiucnce 
titu  iuJti  takes  a  position  paruUel  to  a  railing  drawn  t>)  tlie  ceiiipo 
of  the  tmek.  In  the  eaaa  of  the  tmuway  truck,  there  is  there- 
fore a  certain  wear  on  the  renr  wheel  flanges,  and,  coM»<'i]iiently. 

on  the  rails  also,  due  to  tlie  t  tlort  to  keep  tiie  rear  «  hi'i  ls  on  the 
rails.  This  wear  is  inverselv  prop.irtiouate  to  lli-'  radius  of  the 
curve,  bat  is  not  considerable,  hecaiise  the  disidncement  fr«iii 
the  natural  position  of  tlic  wluels  is  110;  jjreat,  loid  the  centri- 
fugal force  of  the  car  011  the  ciirvi.  acts  io  tlie  contrary  s«iisr, 
thereby  temling  to  diiiiiuisli  this  wear.  The  real  work  iu  pushing 
the  wheels  hilerBlly  from  the  siraigiit  line  direction,  where  they 
naturally  roll,  is  p<'rfor>ned  by  ;he  fioni  inner  wheel.  If  11)0  asba 
could  assume  the  tudiai  position  llie  wear  would  be  slight,  but  thO 
angtilar  position  of  wheel  and  rail,  which  increases  with  tha  wfaool 
baae  and  with  tbo  abarpnen  of  tlw  curre,  ptodueet  rubbing  friation 


Digitized  by  Google 


THE  ELECTEICIAN,  NUVEMBEK  4,  1904, 


91 


baimtn  nil  lad  fiaog*.  If  tho  wliml  Um  is  ■hurt,  ^meiiooU.v  tli« 

wbnle  wodc  will  In  pertoruwd  bv  the  iiuivr  (rout  wbool.  AViUi'lotig 
>vb«el  blue,  the  rear  outer  wliecl  will  <U>  n  portion  of  thi*  work — i.^.. 
the  total  auioiuit  of  the  work  will  b«  greater,  but  lh«  diHtribution  of 
tho  wt'«r  will  he  bvttcr.  Of  voutM\  •.hprr  is  a  limit  i.j  lL!ii,'th  of 
whcvl  htme  which,  if  r\c«cdiil.  will  uut  ij.jhiki  tlic  tliiM^'HH  ui  vuUjt 
the  groove  in  luigulur  poiutioii  ui  iiu.*  wliM-l  vtitk  rtx>t>uot  to  iim 
groove.  A  «>«Uon  hIiouIiI  b«  luiulat  of  Ui«  i>ro|>oii«d  tlujixo  iti  the 
minim (Uii  curve,  m  tlie  unpiUr  poMtiou  deloruiinail  by  xh«  wheel 
bius«,  toMayiitt  tbtJlH^iiiN  Bdl  iD«lw|iRiOTO.  Ifit4owiwt, 
the  whMl  Wm  UMl  ■hartinai,  or  Am  Outgf  wmit  naiRimr. 
"Piia  fenot  ftpkaliar  kng  whMl bat  anfy an  aSxltodiow 
tliM,  within  eertttin  wa]]*4«Aa«d  Haaita,  tbay  ai*  not  aopajiMitial 
aa  h  L't'iierallv  mippnoed. 

Ill  ;i  J  iiiicr  n  gently  retui  it  wa»  aho^Mi  th«t  bogie  c»n  of  ti^i 
Ilium  tincuou  typ<.'  have  a  largely  iiieriBa*f-ti  e'sm^nt  .-on"<";i!iiii 
linn  :".  .r  uhimt  ihu  sluuv  carryini;  capacity  oai  t.D.ly.  I  he  -in'.i  iii.  iit 
wiia  iiiaiio  that  the  t4i»l  ouudittotm  wvru  fsvournblt.-  to  tho  Ikmiv  vjux 
in  tlist  tiw  rairi«  luul  ui  wieMMve  ainonnl  o(  curvaiun-.  I  bulivM-. 
On  fba  contiaiyt  Dot  die  di&nuM  would  nut  have  bvt-ii  •«  nuu-ktid 
oa  k  •traigfat  n>uU».  MTitli  tiw  liq|iB  truck  tlte  flange  anJ  rait  has 
to  Wtnome  the  friction  ol  the  Maire  |ilrie  for  piTota)  trurku,  and, 
for  niAxiiiiiiiu  irnt^tioti  trucks,  the  vi'ty  iwrioiu  sidu  plntit  friotiun. 
The  cxpcriiiK'nt  above  rel'irretl  to  uiu>  miuiv  with  itidV'bcarliii; 
uiiiTiiuuin  tritrtion  tnifks  iipii;ii*r  sinnh'  truck*.  Tf  I'.  iirro  |iiviital 
tr;,i.l;.  had  Ixjon  used.  J M  nil  |u  •tjji biSity  the  diflrn n.,'  m  current 
c»ii«4iiuptic>ii  would  nut  iiuvti  Uiuu  «>  Kreat.  1  know  ui  an  inalanco 
\k'hkr«<  HiuKli'  ami  iDaxiiiiniii  tracliuu  trucks  art'  used,  and  where  the 
wear  of  daugea  and  cur\«  ruiLt  is  i-\cuiMive  Tlus  is  attcibulod  to 
tlia  single  tiqeka  bMvaae  the  wheal  faaee  ia  7A>  I  haUawe,  on  the 
contrary,  that  the  maiimnm  traetion  trudta  an  the  wont  oflenden. 
Tli*jorvllealbr,  the  prcsHure  ta  oveiwatue  centre  or  lide-plate 

friction  on  OOgie  triick*  only  tukfle  place  on  enttriu);  and  Imviiig 
the  curve,  iismiuiiiijj  that  LIuk  in  not  roiiipuiindt.'d.  Tlie  tnickii  Hot 
Ix'iiiK  ul"ioUilely  rigid,  ihi  ro  i»  nome  •' jfin- "  in  ihi-in.  and  con- 
m<liii'iitly  llniidn  |ii'-^i-;r<>  frmi!  this  c-iunn  wiU  exht  all  through  tl><» 
curve,  though,  of  '  iiiii-,  ,  In  II  iii-.;l'i  j,'!i'iUt  v  ili  li^  i  ii"  the  two  cini'^. 
To  auut  up,  one  riiiuiut  oiwuuio  a  niinuiium  ihiI  ami  llnii(;u  wear 
with  bode  tmekai  eenetinlly  of  the  tid«-b««ring  muxiuuiiii  tmctioa 
t>'iw.  Ftevloaa  to  die  intniduciion  of  the  ktamlanl  types,  iuo»t  of 
vim  eorv  e  rniU  liad  vitrtieal  aidet  to  the  Up  or  ^uard.  Conaequeutly, 
thawenrof  the  lip  and  flan^pe  was  very  rapid  until  tho  angle  of 
wear  |I2  to  Itt  Ueg.)  was  reached,  I'tifortunately,  there  was 
then  very  little  lip  Iftft,  and  reneu  were  couse'niently  unnKCcasanly 
rapif.  XVith  'h.  itiui )  itil  t'.p>'  of  curve  rails  uuirli  better  raeult* 
i^ill  !■(_  ( li!  Mill  i|.  I  I  J.  I:,  ilir  near  future,  curve  mill  wUl  l>e 
rollml  i>(  a  utuce  ituitaijlii'  iiiatciial,  »»y  uickel  steel. 

C'.>ri»/ru(7)oii. —  It  ha«  alrua<ly  bi>en  said  lluit  llie  concrete  type  of 
eoii«truction  will,  in  all  prubikbiUly,  rctuaiii  standard  in  iH»  (Country. 
Tlierc  is  iiothiug  to  show  but  that,  all  thiiiga  cuiiKider<  I,  it  :>  thn 
tuusi  suitable,  Notwitlulaiidiiii;  tliitt  the  be^t  ctMiient  iM  tiiat  whieh 
i*  slow  eetling,  pragreMiDg  slowly  ami  iiiuforiidy  to  its  mnxiiuuiii 
etrength,  tramway  conditions  are  such  that  (juick  setliug  cvmcut  is 
caienthd.  If  the  work  could  be  protected  boui  tntffio  for  a  long 
veriod,  dnw-aatting  ceiueut  might  be  lued  with  adTaniage.  b«i  iIuk 
u  getierally  an  impossible  condition.  The  proportions  to  make  a 
icooil  eonereto  ari'  often  specitied  in  a  luiBleading  way.  I'or  instance, 
six  to  niio  concrtite  is  luentiomd  iii  a  si4  <  iuli  niiJ  !■  «  i  ilml  in  the 
spccilicatiotu  us  four  purt.t  broken  :«lorn  ,  tn  ,:  pnn^  i(  ^in  l  u-i,l  i  n,. 
ceineut.  Such  ii  mixture  is,  m  rcalil^s.  tienrer  a  taut  i  <  lu-  l)ui:i  u 
M\  to  one.  i!aUik>it  or  pit  graNel,  if  suitable,  is  of\en  .lLu^t:  1  m  Ik 
substituted  fur  tb«i  mixture  of  «uid  aud  bcokea  atone.  In  tins  case 
a  mivtiirt-  of  tis  of  gntval  10 ooaof  MBMtttkeMiaUaiMi^ forall  gtmt- 
tlcal  puipo^t  a,  the  equivdenlflt  tiw  uistiiM  of  four  of  etooo  to  two 
of  sand.  A  little  aonaideration  will  ahoiw  tiiat  this  cannot  the 
ease.  A  suitKiistod  variation  in  the  apedflcatiou  is  tliat  the  sand  and 
stone  sliall  be  inixixl  in  spucitied  proportions,  and  tlmt  tlie  concrete 
shall  consi.<t  of  a  mixtucu  of  so  itiucli  of  the  a^'j^egiite  to  one  of  the 
coujent.  !f.  for  eximip'**.  »i\  to  one  concrete  is  iutvoded.  thitf  could 
-.i  Lri:  '  <[  inL,cuat«  to  onu  ol  cement,  tho DggnflMO  to 

be  Composed  of  four  parts  of  atone  to  two  of  aaud, 

niere  are  two  ways  of  setting  the  rails  on  the  conerala.  Inonooaia 
the  coDcr«t«  ia  laid  to  within,  say,  an  inch  of  the  proper  amibaB  far 
the  base  of  the  rail,  and  the  nUla  are  tiieo  laid  on  the  floneni*  and 
surfaced  by  blocks  or  wedges.  The  space  between  tho  baao  of  tlu 
rail  and  the  top  of  the  conei-ete  is  paeked  in  with  Bn«  COnwatO.  The 
principal  disutlvanta^^c  of  this  method  w  that  the  aurfacillf  of  the 
rails  to  the  reiiuired  levels  may  diminish  thu  packiiu;  space  to  such 
an  extent  that  only  a  \ury  thin  i>km  of  lino  concrete  can  be  placml 
between  the  bane  of  tho  rail  and  the  foiliohuiua,  properly  ^peitkini;. 
The  vibratory  action  of  tho  rails  due  to  tli«  car  trattic  may  n  u  k, 
pulverise  or  uUiurwise  injure  this  Uua  layer  of  cooctete  or  mortar. 
The  other  wiqr  ■■  to  Uocit  «n  the  nila  to  tho  raqniMd  bvols  lirei, 
and  then  niaoe  the  conerete  in  on*  operation.  To  do  this  the  eon- 
erete  ncuils  to  be  made  ntthor  wet,  so  that  it  will  hitve  the  chnrac- 
tc-ristics  of  u  quaking  uuisd.    'i]u-  concrete  shotild  also  lie  cnrrivd 

vg  beyond  the  bMoof  tlie  nils  oQCftob  aide,  and  worked  weUnudac 


the  rails,  and  then  all  smoothed  off  with  tlie  shovel  before  it  is  eat. 
If  the  work  is  properly  done  this  method  should  give  the  better  roanit, 
A  vcrv  iiiterenting  variation  from  the  usual  method  of  construc- 
tion is  tllat  adopted  by  Mr.  A.  E.  White.  M.Inst.CE  ,  at  lIulL  The 

conntniftion  iis  •■■»«>itirallv  a  <>t>nm>tt'  nw.  Ixtt  th#r*  sx  intprptw-l 

li.-l  W,e;i  tlu'  full  and  llic  l  i  iliel'i-I»-  si  Uni;.c  ri>hMi-:,.l  sli'-'JOT 

iiii.  liuQp  lUlU  (iji.  wi«le,  A  muiiiar  irumtt ucliun  was  U/ted  m  ttkti 
Third  Avcdub  eonduit  construction  io  New  York,  a  continuous 
woo<leii  stringer  beiog  placed  between  the  rails  and  the  yoke  seats, 
Tho  furpoiM  of  litis  woud  liner  ie  to  peotride  aotne  olaMieity  to  tho 
runnmg  rail,  and.  comeqtienti y,  a  more  noieeleie  and  perba|n>  Muner 
riding  track.  Suoh  a  track  uiuat  in  no  way  be  ctinfounded  witli 
wliat  is  known  generally  as  the  idcoper  coDstruction,  so  widely  uaed 
ill  Aiiri-rit  n.  Tiic  Ii)ti/;t>idinal  sleeper  iti  If  ill  if  tn'T-  Iv  i%  onuhion 
b,.-.wci^i  :li'  mil  mill  ■■I.'  rnncrete  foiunlii'.iini.  I  In'  ni:l  t;.,  in  liuU 
Ih4S  novel  li^tiii'^.  Tr.e  L:rf>*>Ve  h\  tin-  i  cntn  .  iili  rw:-  nHrrrtw 
sntaiU  on  eairh  snl,-.  Tii,  wheil.  i,f  idur'^i.  li'i-.  inii-U  miii  n 
Central  tlanuc.  The  advantage  of  such  a  rati  is  that  there  is  uniform 
wear  each  side  of  tho  fmwBk  Tho  joMMs  •»  bav^ad  to  an  aaria  of 
4.^>deg.  This  type  Of  nu  oott  itt  the  very  natara  of  thinge  bavo  iMlo 
general  use  for  the  renauii  pointed  out  by  Mr.  White  sij.,.  that  it 
cannot  b«f  conncctctl  up  for  intercommunication  with  systems  on 
which  the  ordinary  rail  is  used.  If  what  has  previously  iM^  n  ittat4-d 
on  the  subject  of  rail  joints  is  true,  the  good  re>ull»  shown  in  Hull 
with  thc-c  'fiftti:  •-hoiiM  fx- due  to  other  eani«»n.  Mr  While  writ-pii 
"that  !■  i:ii>nr:C.:  ^ .  .\  lniK  Ir  able  has  beiHi  >xivi  ■■ii -.d  with  (iic 
rail  joiiiW,  iUi4  lltf  my tiimic  ivaninitiring  of  the  car  uh>^  1  >i<  it  |>«ww>i 
over  the  joint  is  not  heani  on  the  Hull  Hyaiem  in  the  same  way 
as  in  most  oUier  syjitcms  which  have  been  m  operation  for  any 
leoKthof  timiewith  oidinaiy  jointa.  The  two  rontaa  Bwt  eonatniBteii 
hav*  now  bean  nmning  for  ovar  liva  «•«•»  and,  until  during  iho 

last  few  months,  the  rail  joialU  km  mA  BfMUcally  no  atteiitloiL 
We  ari^  now,  hovteter,  having  thoB  nil  Mtd  over  with  a  straight 

edge,  ami  all  joint-  vvhii'h  are  in  any  way  looee,  or  show  a  depres- 
sion of  mure  thaii  ,  '  <  '*<i  a  Aft.  stretch  with  the  strai>!ht  edge  are 

HiMFt^j  opi'iif-'^!  o"il.  jvtiiki.i  where  r'^'piiriMl  nml  tiL'h!**f'j^l  up.  '  Mr, 
\\"1m!i    (■■Tllicr   j„.;iiN  '  ul    llil',  .u  . :  vv  r  i  ■  ■   I'.iv  r\T:i- 

orihnary  ri^H^iuies  roniie<'t<-a  with  tiie  miuiiieiiarire  of  tile  pennaneiil 

w^Xi  tmre  » left  m  aum  of  d!7C0  lor  ordinary  maiatenaaoek  Cbia 
fer  a  ear-uulMH^  of  9,S00,<I00  nudiea  an  expense  of  0'06Td.  par  our* 

mile,  which  is  uuly  about  one-quarter  of  that  usually  found  OO  IIMII 
hnes  that  have  been  running  for  this  perioil,  which  i»  certainly  VMy 
satisfactory,  rentonally,  1  believe  that  thi^  result  is  in  a  great 
measure  due  to  the  cnre  whieh  must  have  been  exerciseil  originally 
in  till  r  -nstruction  ol  tlie  lines,  and  tliat  the  speeiai  featnrea  of  tlio 
r,.iiMi  1  ti  >n.  if  contribnloijr  to  tba  food  laadle,  an  only  to  in  n 

iiuuor  deifree. 

There  i«  a  very  marked  tendency  In  periiiaiient-way  o<>n«trnction 
now  to  aueiior  firmly  the  rails  to  tile  concrete  bed.  The  object  of 
thia  ia  to  pnvoni  the  working  o(  iba  noil*  nnder  tho  ndhng  aotioit 
of  th«  ears.  The  principal  diaadvantaga  in  tho  veitieal  modan  of 

the  mil"  !•<  to  prod"i<-e  a  joint  Iwtwcen  the  obtttting  paving  and  tho 
t  jil*.  Winii.t  r  aiichonnK  will  prev«nt  tUe,  and,  if  ao.  what  tain 
*if  anchors  sliotdd  be  use<l  and  the  n-qulKito  spacinj;,  will  have  to  b»> 
deternihied  by  experience.  Then-  Ik  one  ihiui;;  that  is  quite  i  \  nh  iit 
— that  tlip  nsiwiint  nf  nioienwntis  slight,  and  that  any  anchor 
which  allow- ilh  sIi-Iki'M  I : t>en  it  and  tbe tnib  Or  bitWOUI 
it  and  the  concrete  wiJl  nut  iM>  etticient. 

Parinrf.  From  the  point  of  view  of  maintetuiiKe,  there  con  i>0 
II  >  <]ni".!iini  »Mit  'h  i!  irrnnite  vlt  |»iving  is  the  pmper  one  for  tram- 
\>  .i',  iiiu  i-,  11  1'  ,  -MH,  .i  i  ijiiiin  ■  iiuiiilier  iijiture  liii^e  i.ften  more 
force  than  tnc  permamiit  way  up  -  keep  of  tratu  liiicH.  LH>vuK;«lU«Utly, 
wood  paving  hM  haamlaiigaly  iMail,  eapar  ially  inattaatawhaiOnneiBg- 
flnm  ibe  kerb  to  tho  tntb  u  wood.  Ontvdo  tho  qoeetion  or  woar 

and  early  renewal  of  «iu'h  pnving,  there  i«  nlwi»y«  the  dimmer  that 
the  blocks  will  expninl  to  kiu'Ii  an  extent  ihitt  the  Ki'Ogc  of  the  traek 
is  endangere^l.  With  a  Tin.  nril  and  4in.  depth  ot'  olock,  there  ia 
little,  if  any,  danger  of  thin  ,  iiiMUg  ;  the  concrete  nud  floating 
coming  up  i)in.  from  the  l>ase  of  the  rail  surruundi,  it,  to  that  it  is 
held  lightly  iigiiinit  any  lateral  movciiieiit.  The  etlVi  l  of  expansion 
in  this  carse  is  that  thu  wood  arvhe-t  frum  rail  to  rail,  It  is  quite 
common  to  hear  a  didl  hollow  sound  when  a  vehicle  pasi>es  over 
amh  a  pavement.  With  deeper  Uooiis,  or  lUtallowar  rails,  or  the 
combfaMtion  ot  both,  tbera  ia  dannr  of  tho  rails  moving  or  tilting. 
Jn  thi*  eaee,  dependence  can  bo  pbeed  on  tho  anchors,  if  such  form 

part  of  the  conKtrtletinu,  to  prevent  the  luoveiiieni  of  the  railm.  Tho 
tie-rods  should  be  CHpei'iAlly  strong,  placed  a^  hiL;li  iit<  piKnible  and 
spaced  closely  together.  Aly  own  expetieiieo  hai  bi  eii  that  with 
soft  wood  thoroUjijhly  creosottd,  there  is  little  or  lui  ilaii«er  of  dls- 
turlwHice  to  the  truck  from  cxiiansion  of  the  woul  blocks.  With 
hard  wood  blocks,  a  hicli  ii.itunilly  are  iiiilre  ,te<l,  thiM  daii.{er  OliMO, 
and  very  ^Teiai  urt»MiUttuU«  must  coii>H!qUen|ly  b«  lukeii. 

Tarred  loaoanun  baa  boon  uatd  to  aoue  estcttt  for  linaa  in 
sparq  ly  .-settled  diBtricis  where  the  roads  are  but  little  nsed.  Snob 
pavement  nini^t  lie  ptit  down  when  tlie  wi  iulier  conditiooa  0(0  anit" 
able.  There  is  but  little  uae  in  speeiiviit^  tarKcd  lUMadam  tor 
winter  vorlt  and  expecting  good  reaoUs  iherolrom. 
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QOBUO  Ifff IQH.* 

■c     L  K.  wwa. 

Vlw  tjft  of  jnatenmnt  beit  koowa  bgr  tlw  mrbm  nfcahnw— >■<■■, 
a  gluB  toM  filled  widi  natal  fllinKs — wm  atndlHl  h  wly  h  188S  l>y 

Munk  af  I(4<8rnsclio«l<1,  who  clearly  dcBcritiM  the  pwimnent  iiicreiue 
of  the  clr«trirul  conductivity  of  lilingf  of  tin,  piMM  of  carbon  nnd 
Other  conducUirK,  liv  the  (lim  liM  ivc  uf  a  Lfyilcn  j«r,  And  who  showed 
that  n  .ihaJ<ingi>f  (ht-  tub<>  m  nIil  r< t'lire  th<!  ori^'itial  high  rt^Kiutancv. 
The  formation  of  a  cood  eif  vii  l!  r  mtact  ui  a  finely -divided 
of  black  lead  or  charcoal,  by  n  ■<:itlirii  iitlv  high  voltage,  was  obiwrrved 
by  Varley  in  1M70.  Fifteen  years  later  Cal/.ccchi-Onesti  dcMRned  a 
tube  and  cK-arly  rocogniwxl  its  |>oculiar  action.  Afier  ha\ing 
notioed  Ihe  lowering  of  r(i»ixlanco  duf  to  the  opening  of  a  battery  in 
the  eircnit  or  to  diRcliarKeA  ironi  «  Uolu  init«biD«  be  w«nt  as  fiu-  an 
to  connBct  the  tube  in  aerics)  with  the  Moondary  of  an  indnecion  coil 
producing;  the  coherer  effect  by  intemiptions  of  the  primary.  In  1800 
Hranlypiibll«h«d  his  first  inveiitiKation  in  which  he  demonstrated  that 
thf  fi!i*?g  lube,  re-inventi  '!  In  Intn,  ♦.vfiuld  respond  to  sparks  produced 
111  ii  Lli-i  uice  from  it—  ir  iim  u.-u'Mn  which  formed  the  bcinmiiiig 
of  a  systematic  stiid3' dl  (  nlii  ii  r  lu^iion.  Siiiiilur  T?>«>,!lt«  have  also 
been  observed  with  coiiiln  t^  rd  fanning  a  r  i!l  .i  si:  contuct. 
Huf;hcB  clearly  graoped,  as  early  as  IH'iU,  the  nnponaiicc  of  the 
coherer  nctiun  upon  a  miciophonic  eontMrt  M  s  nwuiB  of  aumikUiiig 
tlirough  xpaoe,  bnl  w««  prerented  by  dremilBtMieeB  from  following 
up  hi*  tw^rtjuit  diwcovcry.  HchnaUr  knd  Bidwcll  had  probably  to 
do  wUh  (umilar  nhcnontena  withoni,  however,  recogiiiKinj;  their 
value.    In  Lodge  was  led  from  a  stndy  of  Holt/mann\  form 

of  wave  detector  to  the  construction  of  the  double  knob  coherer, 
and  eioploycd  it  in  his  syntonic  jar  exporiiucnt.  .iVfier  becoming 
ufijualnted  with  Branly's  tube  he  immediately  recognised  the  simi- 
larity between  the  two  and  ^ave  the  nauiv  ••coherers"  to  all 
instniments  which  ithowcd  the  striking  decrcMe  of  rexislance  dne  to 
daetricol  action,  a  nawe  wore  appropiaM  (teoordiu^  lo  our  present 
ksowladg*  of  dm  mfaiMt  tinn  ••nlw.condmtar  "  mt  ttw  0«nuan 
"  Mttnr." 

A  great  many  difTerent  esplanatioiis  have  been  proposed  for 
"  coherer  action."  The  one  which  seenio  to  have  found  the  largest 
nniiibfrcif  adherents  is  tliat  fsf  T  odpe.  wl'.o  Ijelieves  that  the  nH'tallic 
BuifacLH  lire  originally  sepjimti  il  Lv  ^ctae  badly-conducting  film 
i>  ]iK'li  iipi;.  !«<  i"'cnnprr«"?ed  lirid  ji;i!'tl\  \:>c-  pushed  aside  by  electrostatic 
n'.Jr.irtiiiii.  'I'Ki-  li'm  I'u.idl  v  Kiu>ts  '■  w  l'.H  \vbi«l  wi/  iir:st  h.j  allLiw.v.i 
10  call  a  spiuk,  liiuugli  au  uiiiiiiiulv  liuuUl  one,"  and  the  tuetai 
p«rticlw  are  weldcs]  together.  Though  Iiodot  M  VKy  (antul  in  his 
■Mameiit,  a  large  number  of  inveatigatora  Turn  tried  to  prove  the 
OkiaKnOe  of  sparks  by  direct  observation  under  the  microscope,  but 
io  all  thMe  cases  the  excitation  was  far  beyond  that  which  is  neces- 
sarv  to  product^  a  distient  eoberer  effect ;  while  Hiirden.  Muraoka 
and  Taiuaru  have  <ihown  that  flr«qiientl7  in  spite  of  strong  spiu-king 
no  cohesion  tjikps  plane.  unle«ai  the  «fftp  hetwopr-,  tlif  purfiili  •<  i« 
uimlr  "■uulli  r  ■.iuin  (l"(i(Jlciii.  riiithfr,  it  i-  no!  aiir)j.-Kin;:  lii.il  ri 
caves  of  utrOiiK  e  iLiUation  a  niulioii  of  tiie  siu&U  |>&tUt.le.-<  liuo  l'>  i  t: 
obccrved,  a»  by  van  Gulick,  Appleyard,  Ilnnchett  and  Semenfv.  : 
consequently  it  has  bv«u  suggested  that  this  iu(44ou  plays  an  iiti- 
porMat  mb,  Ecdw  Mondora  orientatliiKi  of  tfao  putieies  as  the 
llnl  and  moat  importaiit  step  in  cohow  Mtkn.  TiHOt^t  magnetic 
CohertT  shows  that  orientation  due  to  a  magiietio  bfae  imj^Mvas  th<' 
■eoMtiveiuxH,  though  he  has  never  olMrvad  an  orientation  of  the 
particles  while  coherence  took  place. 

Auerbacb,  who  observed  the  iiitlucnce  of  sotmd  waves  upon  the 
resistance  of  a  coherer,  l>f-licve»  that  pulssiti^nn  tuay  be  set  up  in  the 
purtiil.  -  \iy  the  electric  r>.icillation>t  un  i  llms  thu  resistance  be 
reduced  by  "  luecbanical  "  action,  a  view  uUo  shared  by  Drago :  but 
laany  obMCVani  riiow  beyond  donbt  that  a  lowering'  of  resistance 
taken  plaee  even  if  the  particles  arc  imbedded  lu  solid  diel««trio« 
(llranlv,  Arhm.  Fronuue).  Looaanaia  ol  tiw  pailial«a,wfiMil,oft> 
ittcihtate.H  an  incretee  ofreMtAtaneo  tutder  etmoy  daatmalinflnen -< 
as  Blanc  has  shown.  ISranly's  e\p<'rimenta  with  large  metal  disc-: 
as  well  an  tho^c  witli  single  contact  coherers  are  also  stronsly  again 
auch  an  interpretation.  Uranly  even  a.UiKcs  to  press  the  tilings 
together  in  order  lo  obtain  the  be»[  n  !.  ;]•.«. 

I'iually.  as  far  as  the  wpMirii;  is  oonei  rjici,  i:  mint  he  nfltnillfd 
tliat,  after  cohesiuil  Ini.-  m'l  in.  t'lu  piuui-Ilh  umy  furu;  ih,iin~ 
(ToiUUMaiiia,  bundorph,  MHLigoli),  and  thu  reaisl&ucc  ut  a  metallic 
on,  »  eaa  aaeily  be  proved  by  an  alternating  current  measure- 
iBflBl.  A  ftono  b  nwCTWWilry  to  stipamto  the  particle*,  but  Frotumc, 
GniiMi  Shaw  and  Tbwl  liavo  beni  unable  to  detect  under  ordinary 
condition*  the  diglitast  tnoe  of  an  aental  welding  under  the  uiicro- 
ecope.  Here,  again,  we  munt  be  careful  not  to  base  oar  interpreta- 
tion of  the  eoher^r  action  upon  the  cflects  produced  by  lightning 
(Stroh),  discharges  from  a  Leyder  jnr  or  nn  ctro^inli.;  iii;u'liir.L' 
(Tomiuusiiial  or  by  a  ntrung  .1. f  rii'  <.urri_:il  (Siiinldrph  .  \s 
van  Gulick  pouits  out,  we  can  luirdiy  speak  of  a  fusion  in  the  case 
of  carbon,  wtiich  iii  known  to  fotnt  goodooberon.   Utmno  States 

*Ab«tnet  oi  a  Paper  rad  befon  8aatioiiAa<  ihe  St. Lottii  Inter. 
aMmmi  Eleetrieal  Cot«T«M. 


that  the  lower  the  melting  point  the  lower  will  be  the  resistance  of 
the  coherer,  but  his  observation  has  uot  b«eu  cuulirincd  by  other 
inwaligators.  It  wouM  alio  ba  difSeoll  to  oiplain,  aa  fcand  bgr 
Brasly  and  Aflehkinaes,  that  a  allgitt  iBsrease  of  temperature— not 

ne1^e^tBarily  hiKher  than  the  one  nt  which  the  coherer  action  was 
produced — will  restore  the  high  resistance  while  a  cooling  has  no 
such  effect.  From  a  slightly  dilTerent  point  of  view  I'.eclcs,  Ferric 
and  Shaw  arc  led  to  believe  (hat  by  the  electrical  influence  short 
iiK-ullic  britlj.''*"  ponnibly  of  metallic  dust— are  fnriiv-l  which 
bnak  down  n;  liu  on  tapping.  Sumlorph's  e'cperi  ij- nt^  ^  ii  tho 
foniintion  of  siivli  bridges  with  large  earrenta  st  vm  to  support  this 
view.  The  greatest  objection  to  this  theOlj  is,  however,  that  it  will 
uot  embrace  the  phenomena  of  sclf-deCOMMlOn,  of  which  we  thail 
speak  preseaUy. 

Branly  belicTee  ttiat  the  natttre  of  the  dielectric  between  the  eoo' 
ducting  particles  >*  chanced  by  electrical  impulses,  and  that  it 
becomes  in  some  way  conilacting.  .\  direct  inllucnce  of  this  Mtld 
upon  dielectrics  has,  however,  never  been  ob-^ersoil,  and  coherer 
action  is  entirely  suppressed. as  Hurmu/i  BCM  and  Chllds  have  shown, 
if  rtisi;' <!-:iii,-  flm  "n  in>f  f\rri-tiiely  thin.  The  nuturi'  cf  '.hi) 
;;i  |v.:'im'  -'its  111. II  ihi  i--.llin  iir:  iifKiii  the  plu'iioiuena  iiiiIihh  Us 
\i»insiiv  IS  coii.iuiei  III  ill'  iIl^iIi'  Jt  liii  elwtrolytic  action  is  pwisiblu; 
lilingH  in  vacno  seeju  tu  in -.  jutit  ii'  m  il  as  in  air  or  other  gases 
tDuru,  Jervis- ISmith  and  Aurea^.  iluillier  has  shown  that  achaugo 
of  the  dldaetriib  after  oobaaion  baa  takaonlace.  will  not  aiTect  the 
reeimtanee.  'While  we  most,  dimfbn,  dooy  the  poH>ibility  that 
the  dii-h-ctrie  lu  Kiich  bneouea  the  oondaoUng  agenti  the  theory 
tiiiiy  I'K  su.xlitied.  as  will  be  ahown  later,  ao  aa  to  oonfomi  moia 
closely  to  the  observed  beta. 

Itosc's  interostinK  l^ulations  lead  to  iiii  i.mu  i  ly  oppodta  «0B- 
ception  of  coherer  lution.  Soim  filing  tubes  show  on  increase  of 
resistance  insteatl  of  a  dri  r.  n<i  .  mid  others,  especially  li;iiM-  en- 
taiiiing  dry  carbon,  will  (l.  r.ihi  -.wrdi:  n:^  soon  as  the  elt«lncaJ 
influence  ci  ri-i-.  I  liii  -iu^^i;.- ti  il  tn  Hum  tluit  the  metals  exist  in 
two  allotropic  forma,  one  being  a  pout  Louductor  and  the  oUuMT 
a  good  one.  According  to  the  modification  present,  wo  would  obsarvo 
a  liigh  or  a  ,low  lesistouce.  The  chai^  firoiu  one  luoilitication  to 
another  is  prodttoed  by  abetiloal  oonlllatimn  s^traina  due  to  the 
formation  of  the  new  mobealar  airangement  way,  however,  become 
so  large  that  a  ?ndden  return  to  the  mm  liable  form— t.c, 
spontamc'i^  dc  rohuiaon — may  set  in. 

F.ccle*  has  shown  that  a  steady  difference  uf  potential  has  the 
aamc  effect  as  electric  oselllatiuns,  and  c\  en  Hi'k*-  has  aduiitlod  that 
the  variation  of  the  E.M.I',  i^iav  lio  i-xi  i  r.|in.'*v  slnn-  nnd  still 
produce  this  transformati  Jt  ii:  ilu'  nii  tal^.  I  rm  n^nlt-  witll 
decohering  instruments  arf.iuorL-ivt  i.ofttn  so  vnnablt  »iUi  dili'erent 
degroos  of  cxcitHlicii  tii  it  tt..  ii6juiiipiior.  uf  ilitTcrent  modifications 
in  the  metals  eoums  ratliiir  tu  coiupUuiH.  tlic  prubleiit  instead  of 
bringing  it  nearer  to  a  solution. 

Shaw  also  assutues  soiue  kind  of  rearrangetneut  or  oricniatiou 
of  the  nalMniba  at  the  aaibioat  thongb  not  naeaaaatOy  Mi«dtiii|g  in 
a  new  modifieation.   He  found  that,  aftoc  oohaaioii  baa  eat  ia, 

'.hr-  r-iinlncl  been  broken,  and  the  electrodes  iKMllbt  lORether  again 
Hi  (111  .-iiiMn:  i»ijiiil.  the  rv.^iiilunce  will  be  quite  WIT  pro\'ing  that 
the  condition  of  good  conductivity  will  remain  for  a  uhort  time 
at  the  surface  of  the  metals. 

An  adequate  theory  of  cohnrcr  isflion  iiiis't  tskr  into  account 
■  ilt.'cohcaion,"  but  fre<]Ucmly  this  phuii.  iul:i-:.  li  ',-  i-^  little  to  do 
with  the  real  coherer  action  as  have  the  vKtible  sparks  or  the 
phenonieua  produc«d  by  uxc««8ive  electrical  influenoea.  Sefajibr'a 
anti  coherer  is  baaed  upon  the  principle  that  fine  mebOio  eonnee- 
tiona  are  bcokon  aod  thos  tbo  resiataiHse  incresaed,  a  fiut  obecrvod 
before  by  Lodge,  Arons  and  Mlmno.  Onthe  shows  the  Mime  effect 
for  a  single  contact  coherer,  with  a  loose  particle  butweuii  the  elec- 
trodes, aod  also  a  part  of  Ulanc's  results  may  be  eyplained  in  thu 
S'inw  \vn\.  Tn  llic  rlcptrfilytic  decoherers  de^igniJ  by  NeuRiell- 
uiMi.Jcr.  I'liiiinuiniiiu  nil. i  ill  1 -rest  «  verv  lOluilar action  tak' pl  w-. 
.iml  1'  )iiiinii?iin  piiiveu  that  the  di-co^icrin^  aelioii  which  Bose 
ol.nt  r\  oii  .s  in  iiiHiiy  cases  duo  to  the  breaking  of  a  fine  tiietallic 
titin  Hi  lilt  yil,  while  the  metals  behaved  uurmolly  iu  air.  lu 
this  connection  it  may  alao  ha  atatad  that  nooistare  baa  to  bo 
gtianled  against  careftilly  to  the  oonatmction  of  the  eohemr.  It 
woillil,  however,  lie  wrong  to  explain  all  coherf^r  action  as  an  elec- 
trolytic phenomenon,  as  ljusch  doe.n.  The  dei  oheiiioii  of  coherers 
containing  lead  peroxide  and  copper  sulphide  was  explained  by 
Sundorpb.  Aschkinass  and  others  as  due  to  elieinical  action,  and  by 
I>rogo  n«  iltii'  ir,  inrrh'ini?al  '?i«titr?  aucc.  Itistruiiieuts  showTU^  the 
Buddt  ii  iiK  rinw  ul  n  •.i-.iani.-f  ur  ili  i  ihe  iufliteiici' of  tilectrical  waves 
With  foUuwi4iK  KpoiiUituuuu.1  .ii  1  should  not  be  called  coherers; 

Dc  Forest  caUa  them  "  reaponders."  The  self-ri  storing  coherero— 
I.e.,  instruinenta  the  resistaacc  of  which  decreases  mukr  the  actioa 
of  electric  wavaa  and  than  inarsnsea  again — arc,  however,  real 
coherers,  and  will  be  treated  in  dotaii  holow. 

Recent  investigations  have  brought  to  light  the  existence  ol  a 
'*  critical "  voltage-  t.f..  a  miniiiiuni  dilferemc  of  potential — wUeh 
mutt  bo  applied  to  the  lenuittab  o(  the  coherer  before  a  daeidtd 
deonaae  oi  naiataiiM  takca  placo.  Bnnly  pointed ont  aaoariy  m 
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1981  tlint  rii.-  \iii:i>^'r  pLiNi  nt>  li'.  Aschkii 

In  1808  tlua  ii  the  I'.V.  i»  abovL  a  curtain  value  tha 
MBDOt  b*  Mttaved  to  iu  origiiiAl  ttaita  hjf  taMing.  Tbia  ba 
called  iiw  critieal  voltage,  a  definllloo  adinUtf  alao  ojr  Blondal  and 

]>obkowiteh  two  yaanliU<T.  Trowbcid^  aeflned  in  I8U9  th«  critical 
voltage  A»  th«  dilfereBM  ol  |H>ti>ritiaI  which  ntnat  be  applied  in  order 
toprcKliiot-  ootiprrr  action  and  found  it  to  be  H  \  o\is  fcr  'iO  -itccl  con- 
tracts in  scric-i.  (iutheund  TrowbridKo  won-iiblc  to  show  tli.it  fora 
(fivrn  K.M.K.  in  llui  circtiit  tin-  ctir\>  »  <<f  tlir  l.  ntan.-il  I'.D.x  <>(  n 
coIhtit,  piditc-il  !»-•<  (uiii'tiiins  <■{  tin-  i-iirri'iit,  I'xliiijiti  il  fur  -mull 
cnrri-lilw  onlv  a  »li»jhl  increaiw  of  conductn  ity.  but  witli  iui-rf:isni>; 
current  the  cnrves  bend  rather  sharply  and  finally  approach  anynip' 
totically  a  dctiDitc  value,  which  wa<  called  the  "criticiil  volta<;>'," 
ttioagh  it  mav  be  objoctad  that  aoma  cobarer  action  lakw  pinre 
baforo  thia  valne  i«  readied.  The  Anal  valae  was  found  to  be  pro- 
portiana]  to  the  ntirober  of  contacts  in  iterie«,  while  contact!)  in 
parallel  will  eiwh  respond  when  tlu'  voltnt^c  has  reiichpd  its  critical 
value,  r»^"*nli«  wljirh  lifivc  been  o<^rriil»n'i>l«'d  dy  th'-  i^vr^tt^'rut^^n« 
of  F'-ny  i,  'riirpiiiii  anil  Uotiiriflon.  litif  i-  \1'  n  i.  -l  "h,*  in*.  ,  -,1  l^'Hr  imis 
to  Ii  I'Hrv.''-  Mum(MT  of  ditlerent  tnetuU  atul  uilih'..1  ttn*ir  mtiriil 
voltaj,'<  >.  which  fur  sinfjte  contacts  lie  between  Cl  O.'i  ami  U  J.'.  \ult. 
lie  also  ouipha>iiscd  the  fiwt  that  the  critical  vulta^jc  M-euia  to  stiiiid 
in  m  iaOaU*  relation  lo  iha  aMato  might  Mid  the  valency  of  the 
nwMI.  Though  uenally  tha  diflbrenee  of  poleBlia]  U  nlotted  aa  a 
fanction  of  the  current,  the  cMrves  show  very  plainly  that  the 
former  depends  also  on  the  totiil  r«hi.,tiince  of  the  circuit,  or,  if  you 
wish,  upon  the  upplieil  I",.M.l'".  Taylor  undertook  n  research  in 
onlcr  to  teit  thew  ri'Ki.lts.  Thonijh  he  obuiineil  a  nuiiilxT  of  curves 
agreeinK  eloM'ly  with  thi'  lyfM'n  de.^rrilwd,  uthrrs  Miricl  cnnKiilrniliiy 
from  it,  showiii,'  u  immlH  r  of  •luldt  n  »i<  |j»  ;ii  \  .ili...  of  tlif  ilirfi  i 
enoc  of  (Mitential.  Kiibmiton  took  up  the  problem  a^nin,  and  found 
that  with  a  (ingle  contact  coherer  the  diflerence  of  potential  has  to 
be  raised  l>«yoiid  that  found  by  Qnihe  and  Trowbridge  bofon' 
eohen-r  action  at  Xa  in,  but  that  with  larger  entrcnia  it  Will  alwavs 
drop  to  a  valiu'  nin'eeing  closely  with  thein,  and  tirflibb  aeenii  to  \h- 
identical  with  tin  one  drlincd  by  Aschkinasa.  He  prapoaM,  there- 
fore, to  call  tlx'  latii-r  tbi'  iiitpidw  "  value,  while  he  wMuNtoresaTve 
the  naiue  "  critical  voltage  "  for  the  indefinite  value  at  which  eoheriT 
action  seta  in. 

Oil  till'  (Ptlii-r  hiiiiil,  I'<-r!<  »  ii)iiitiii<-d  c^r^e»  of  enncllv  the  simii' 
foriu  I  i  iiiiii  1 1  ;m  i:i  iil^'i  l.\  viiryiii^'  the  ditTereuce  of  palcntiiU 
of  a  coii'-tniitly  nj,'iti>tcd  ctihcriT  hiuI  lut  itsuring  the  current.  Also 
})n«e,  in  nil  iiiti  ii'HlinK  roswirch,  obtiiinod  curves  which  show  all  the 
oharacliiri«lic»  of  Ciiitliv  nii<l  Trowhridge's  curves,  though  the  linul 
Talnee  readied  ai*  aoneu  lmt  higliar.  It  may  bo  poiaMwl  hare 
thai  Onthe  and  Trowbridge  alwaye  nsed  fire«ily-«aeaned  eontaeta, 
whiU'  lliihin-n"'^  cnhcrers  were  oxidise<i.  Thf  lutlor  olworves, 
b*«iiii  til  il  I  hi  le*H  till'  oiidation,  the  smaller  tin-  oriln-ii!  vnltiigr. 
AVc  h;iM'  tliiw  niipiir<  iill> .  in  luldition  lo  the  colii  rer  elTei  i  |-niiii  i, 
oiii'  ilu'  lo  tin  |jn-.i  !ui'  iif  nn  oxide  lllin.  Many  oliM-rM-rK  an* 
incliiud  to  111  iirv..  that  Kiirh  a  film  is  ni-c<'^i(;itv  to  prmliici'  the 
orij;iniil  liiL;li  ic-i-ilniiri- .  Iioiii,  AHrhkiiiii-m. 'I'l-i^  it  i«iid  oiIutr  Ii.im' 
shown,  houfver,  Uukl  this  is  nut  the  cum.',  but  that  the  ab>Hl>cc  of 

onda  malna  tba  original  adjustment  a  Utile  more  diflicnlt. 
Fiagli,  in  a  raeant  invaatigation,  baa  come  to  the  eondotion  that  the 
pbenomana  laadfaic  to  BoUnaMi't  »  eritiaal  Toltaga  "  do  not  idna 
amwoBtial  part  of  eohomr  aetkin. 

Wa  ratoni  new  to  the  theories  proposed  for  an  enplaoatioa  of 

OObtlWr Mtioa.  Gmhe  and  Tnnvbnd».'e  assiinir  that  tliereia an elec- 
tmala^  attritctioii  diK<  to  the  1'.  I),  betui-en  tln'  mi  tnllic  partirli  ^  - 
pcodneed  nthn  liy  dinct  connciction  with  a  brtttery  or  by  1  M  V . 
UldllMd  by  olcctnc  wii\es  in  the  receivinj;  syst4'm.  Thii>  fur  >  l.riiic* 
tha  metiklliv  »iirfiw<-^  within  molecular  rnnp' of  iiwli  uthii .  ul  wum 
ions  to  |Hi!iii  i«'n»s  the  gap.  Later,  iin  increase  of  ciu'tiut  uiU 
increase  only  the  number  of  ions  but  not  the  I'.D.  This  theory, 
accepted  also  by  Wolcolt,  woa  later  given  in  a  aoiuewhot  luodilied 
fonn  by  VMrriv,  but  oi^y  aa  an  espMnatian  for  deeobasion,  whidi 
ilM  CHrmar  «Ud  not  attempt  to  aeeoant  tor.  F«rri<  follows  Lodgv  in 
hia  OOneeplion  of  the  regular  coherer  action ;  but  assinm-s  that  in 
aoma  eases  the  dielectric  may  l>e  puahad  oaide  by  closely  touching 
metallie  piirtii'l<>«,  and  that  herchy  a  vacuum  is  fonin  il.  I'liiU'r  nn 
electric  intlui  inc  it  dischar(,'e  liiii.  »  pin  e  which  iiien  uses  ilie  w  iilih 
of  the  vacuum  space,  but  is  restuied  to  its  original  ilniieiisiouti  lui 
toon  as  the  excitatiiiu  cettsi  s. 

In  the  fiiltouin);  i  siiiiU  fonuulat«  a  theory  iklong  similar  lines  uf 
leaaoniii^'  liu  i  attempt  lo  abow  ito  apwuiont  mttt  tba  Minlaiiing 
multipheity  of  plieMunena  obaerrad  m  coherer  action.  The  first 
step  is  in  i^eneral  an  electrostatic  attraction  betwoi  ri  the  metallic 
particlcK.  I.otlge  h««  tliowii  that  two  condialurs  >epiiniti  d  li\  ii 
film  of  air  O  UtXHilcm.  thick  and  having  a  dllTi  ieuce  of  potential  of 
1  volt  are  attracted  by  a  force  of  44  atmospheres  per  unit  area. 
Shaw  found  that  the  mnxniiuiu  dislaiiro  at  which  traces  of  cubesioii 
occurred  was  a  little  k"^s  thim  0  iXKMiUiu.  The  elVect  "f  i  lei-.ro 
static  attruetion  may  bo  shown  indirectly.  To  illustrate  1  shall 
make  um<  of  a  set  of  results  ubtAincd  by  (tuthe  and  Trowbridge 
{I'hyi.  Uev.,  Vol.  pp.  and  '27,  IHW;  with  a  single  contact 
oteN  eobetar,  which  waa  pot  in  aedaa  with  »  variaUa  rastainneannd 


an  IC.M.F.  which  in  the  ilijT.  n  nt  e\|>eriiiietit«  wus  I  I,  tM)  and 
S90  volts  respectively.  While  curves  of  the  l'.U.s  as  functions  of 
tho  ourvant  MO  aatanly  diatinot  torn  aaoh  otbar,  wa  obtain  •  aiigh 
enrve  Ibr  all  bnr  sarisa,  If  wa  plot  the  terminal  P.D,  uid  Um 

reciprocal  of  the  total  resistance  of  the  ciD'uit. 

\Ve  see  from  the  figure  that  in  all  four  cit^i  h  the  dilTeranea  of 
potential  is  at  tirst  iri\  i<r8cly  prnpnrtional  to  the  tutiil  re«i«taiipe.  or, 
in  other  wunis.  that  the  resi^itsnce  uf  the  coherer  is  mvei-si  ty  pro- 
fMirtioiial  to  the  a|i[ilie<i  H.M.F.,  anil  tliat  lis  lon^  as  the  latter  is 
enu..ciiiil,  it  will  nut  cliiui>;e  until  lli<'  ;i  .iiii  .iil  dilTeri  nee  of  potential 
riises  to  nearly  the  eiitieul  \olla^'e.  t)n  the  other  hiuid,  if  the 
external  resistance  is  kept  constant  and  the  E.M.K.  increiues  we 
inuxt  expect  even  in  Ibe  earlv  part  of  the  curve  a  slight  lowering  of 
the  coherer  raaittnnoa»  and  tnis  is  what  Ecdaa,  Boaa  and  RohiiwoH 
have  found.  If  we  release  the  elaetrionl  ttnaa  at  this  staga  tibam 
will  lie  at  least  a  partial  elastic  return  to  the  origiaal  condition,  aa 
oliMTved  by  llose.  liobinson  and  Klanc. 

That  In  the  coherer  \v.  have  to  do  with  very  small  distances 
fiillows  also  fniiii  a  cwtisi.l,  riitMii  of  the  entieiil  vultii^'es_  I  rnm 
Darliart's  in\ eatit,iH[inii.,  on  >|>irkiiii;  >iistiini'es  •  we  iii;i>  culculale 
that  one  volt  would  \h-  re.|iiin^l  l.i  i  ruli^e  i«  i;iip  ii  tkXKXSX'.i m,  wide. 
Ci tithe  found  as  critical  voltages  UOIj'2  \ult  for  silver  and  U  ii  volt 
far  iiM,  whiah  vonid  aUgw  Ibr  tha  distanot  a»  wfaioh  Mw  iwl 
coberenr  oeiloo  asts  in,  only  9'5xlO-*eni.  and  18*txlO"*aiXL 
respeciivelv.  1  will  not  disi-usn  the  iiuestion  whether  the  relation 
between  the  critical  voltaji;es  and  the  nt<.iiuic  weii;hts,  alluded  lo 
above,  has  onythinK  to  do  with  these  luoleculor  dtslances.  .\cconl- 
iiiK  to  modern  theory  free  electrons  are  nioMiiK  ahoiil  in  the  metals 
in  every  direction.  .1.  J.  Thomson  say-:)  'OrK  i)f  the  reasons 
llie  e  ir]ni»eles  dii  Hot  es<',xpe  from  tin  iiu  tiil  is  th;it  as  fuon 
as  lhe>  leave  the  metal  there  is  an  electrustiilic  attruetion  betwi>en 
the coqiUBclea  and  the  metal  equal  to  i  l> '  where  i  is  the  charge  on 
one  corpuscle  and  r  the  distance  of  iln  cnr|ii.M  le  from  tin-  siirfacti 
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of  the  nieul."    Hat  in  onr  ease  we  have  a  strong  external  electro- 

Klalie  tield  which  will  assist  the  electron  in  leaving  the  metal  by 
increasini!  its  kinetic  eneriO'.  Thus  eh  i  trmis  will  Ix-  carried  over 
from  the  metal  charged  iieuntiveh  to  liii-  luher  side  and  we  Imve  an 
electric  c^:rreiit.  curried  mi  etitirelv  liy  the  electrons.  (  hi  this  aocinmt 
we  are  tiii.ilile  tti  ..li-erw  ii  Ir.iiisfeii'uce  <i(  luetiil  :ii  till-  coh'Tcr 
I'Veii  att4  r  it  liiiK  heen  um-^I  f<ir  some  time.  .V  elos<>  parallel  to  tide 
is  found  in  au  electric  are  between  cooled  el«ctro<l««.X  Ao  (OOB  SO 
the  metaU  iuive  been  brought  within  molecular  range,  an  ineraaaa 
of  tba  alaetiicnlonaigy  wiilpradaea  only  «n  increase  of  the  nomhar 
of  electrons  the  amrent  will  incnaaa  while  the  diflerence  of 
potential  remains  constant.  We  cannot  call  this  transference  of 
eli!otricity  a  spark  in  the  ordinarv  sense,  oven  disreganling  the 
small  ili-t  nice,  because  the  heat  ellect  of  the  spark  is  absent.  The 
pa»snee  ui  .  Ii  Ltneiiy  is  iiei-nniii.oKeil  hy  it  pressure  at  ni;ht  angles 
to  the  llinv.i  mill  ih  s  will  jrisli  aside  molecules  of  the  dielectric 
wliu  li  Were  ijij.s.siht'.  ji  v:i  il  lietwetJi  the  metallic  particles,  and  tliera 
remauu  what  wu  muy  consider  a  continuous  metiUiic  conductor. 

Afcer  tim  alaetrfaial  iamuiaa  ssaaii  wa  cut  hMtdbpoqpactnntuo 
to  the  ori^nal  state  muaaa  aomo  ftatoo  ia  nnliaa  to  aspnrata  tho 
particles;  in  other  woriU,  the  reeistanca  haa  been  permanently 
ii>w  er(.sl.  Now,  suppose  that  we  separate  the  eleetmdeB,  In  a  short 
time  the  dielectric  will  condense  a>;ain  upon  the  luetallie  surfaces 
and  the  oriifiiial  high  resistance  is  restored.  Hut  if  immediately 
after  separation  the  metals  are  brought  together  again  at  the  same 

•  Karhan,  Vh,!.  M.iy..  Vol.  1..  p.  ItT.  I'.sH. 
t  Thomson,  ••  Comlunion  nf  Klectricity  through  Oises,"  p.  MB, 
j  Wecdon,  Tram-  Am.  KtccUoeh.  Soc  ,  Vol.  V.,  p.  171,  ItOL 
f  Ssnsnav,  Journ.  dt  Mg*.,  Vol.  Ul.,  p-  US,  IIMM. 
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point,  the  dieleelrio  has  not  fouml  :iiiit>  la  i\>mli<UKf  tmi  t)i>!  iv-ftit- 
tauce  U  stil!  lUUaU,  »»  Sh»w'»  olH.ir\  fnimi-.  siion-.  In  ll.ih  c 
nravontHl  of  llu'  inirronl  »ewii»  cvnii  tci  l.c  f.iniumiiie  to  n  remrn  :if 
«leatn>a».  l'<nt«ibl.v  liii  elcetroljctic  or  cU&iu<cai  iioKaa  uia,v  be  the 
CKiiM  of  thiii-  A  tapping  or  shaking  o(  th«  cohat«r  dil|plMKM  tb<> 
particles  with  rospeci  to  e««h  other  an<l  hnngt  into  OOOlMI  li«w 
pomts  At  which  the  dielaetciej*  aM  r«iMv««l. 

Another  point  which  k  in  fftTonrof  tbi«  theory  ii>  the  intln«nc^ 
iif  liiiinMiiiilnia  WBan  coliwti  nrtkni  It  iv  well  known  that  h(>at«<l 
pMriMM  good  MBtaolan.  Glllll*  Bbowed  that  on  beating  a 
<inglo  contact  its  reiattanee  beeame  very  unall  and  the  critical 
Tolbtttc  <lropped  practically  to  zero,  and  that  both  returned  to  tb« 
original  value*  on  ooolinf;.  The  siniilanty  b«twc(>n  lhi»  and  the 
«SMt  of  heating  the  eaibodo  in  »  vnoiiuin  tube  i«  Apparent. 

So  fur  wc  havii  eonaidered  only  the  case  where  the  iiictallic 
urons  111  ^iiiinediatc  contact  ftn  1;  l  u:-'  enongh  to  supply  practically 
ull  liie  electronB  nccoBsary  to  carry  the  current.    ]?ilt  let  lis  mippose 
that  this  18  uiado  iniposaible  by  thr  iihap«  of  llio  particles,  for 
instance,  where  the  sarfftCM  tun  rough  or  where  uliarp  pointH  form 
tb*  CQBtMt.  The  oolwNr  mraUi  w  iMi  «mi  ofltor  •  MigBr  mis 
taBM  Hum  mubr  aMauymmnmkunoM  mni  thn  ia  oliMnict(>rl*tic 
of  the  seU-restoring  imtiwnolitai    Dirabtleftii  in  some  r  i°      r  f  -in- 
allr  when  the  rsatoring  power  was  observed  under  mk 
innaeneos,  we  have  to  AMumc  thnl  only  the  first  of  thi-  i  .nj  aieps 
deacribwl  al>o%o  is  produced,  while  n  utroneer  excitation  rcsnlta  in  ii 
permnnpiit  lowering  of  the  re»i»t«iice.    In  othtr  cases  this  cannot 
\v'  the  1  i-^on  for  spontaneous  decohenion.    An  loniiwtiDn  of  the 
aairouiiiijug  gas  moat  in  part  assist  in  the  transference  of  the 
electrons,  bnt  will  disappear  nrain  with  it  corrpsponding  incrwifte 
4ti  the  resistiuicv — as  mwu  us  toe  eltfctrical  esettiition  cca<ie«.  The 
iowiwtino  dapend*  on  th> <iMtfy wydiad ;  theiwiAiance  will,  there- 
for*, become  •nukUer  m  the  kpiiKm  B.I(.7.  inrreAses,  but  return 
to  n  In^hor  value  when  the  E.M.P.  ia  lowered.    With  »  con- 
stant Il.M.I-'.  and   a  small  cxtemid  resistance   in  the  circuit, 
tlip  decreiisi-  in  tlie  p  :'trn"'  il  ilif'cri  nrc   of  the  cohernr  when 
t)ic   itirrcnt    Is  ritabii^  i"'!   um;    illn.v   n  rt'COmbination  nf  ihe 
g:is  iiiMl>-f<d»'i«,  rUTOinpnimMl  l>y  lui  im  i'i  ii-i   in  Ili>>  I*. wh'ph  in 
lt^  :'i:u  wAi  again  iiinke  the  cuf!>Mit  Ihi^it.  thu-.  I'li-ntiiiL-  the 
phenomenon.    The  combination  of  the  K.M.I'',  and  the  resistances 
m  tlu  •iiviiit  IM  in  this  case  such  that  Iha  i^aUBk  k  joit  on  the 
yftgt  of  cohanr  Mtkm,  and  periodJe  altwutiom  of  thk  kind  may 
Kivc  rise  to  uiuwical  xounds,  as  Imvc  boon  notiead  by  Ferrie  and 
.    Hornoinniin.    In  vacuum  tntwui  nlxo  aurh  Konnda  cm  Reproduced. 
A»  WarbiirK  has  first  pointed  out,  there  ia  always  a  retardation 
of  a  spark  di!tchar);e,  unless  the  sarronndin;;  uiediiim  is  ioni/cd  by 
some  iodcpcndent  outside  action.    A  retardation  of  coherer  action 
has  lirat  boen  olwcrvud  by  Aschkinass,  who  su^'gestcd  a  relation 
between  the  two  pli«uoiui-n*,  and  hitt'r  by  J!o<c.  Hobinson  and 
Hurmu/eacu.    KspeeinDy  when  the  nppliud  K.M  F.  ia  near  thi 
critical  voltage  (be  "creeping  of  the  re»uU»uc«  "  is  very  striking, 
MmndenUe  tune  beiqg  needed  for  the  tnffloieiit  ionieetloa  of  the 

Bhudljr,  it  liee  been  freijaently  olieerred  that  coherers  show  a 

tettdeney  to  Clligtie^r  r.,  after  eome  Uee  they  bcrunio  Icsa  sensitive. 
In  many  ci)«fca  this  ia  due  to  an  increaw  ut  thickriM*  rit"  ..tide 
film.  Hut  na  Huth  liAi>  shown,  this  cannot  ho  the  i  nK  '  \pl:i::.ttioin. 
In  hit  fXVT-r'v.m-vtt''  in  which  pirviffi"^  m\  r;r  -lir  ffirn]i-;i  ".In  ilii  leetric. 
;i  f.UiA'ai  i>-  MIS  ;iV']):ii'''i"'  It:  tin'  c  i^c  tli,'  r.jlu iv'iitamin^ 
the  oil  u.  recovery  wits  nuticc«l>io  %iU:L  Itin-  liuUuuioiit  Wi^<i  left  undis- 
turbed fur  12  hours.  In  the  one  coutaininc  tlie  air  ndiiiissioM  of 
fireab  air  prodneed  an  almost  complete  rvtiira  to  thu  uri(;iual  state. 
\V«  have  here  the  came  eflee*  which  is  obeerved  in  dieebaige  tnbee. 
In  the  Slinks  oohersr  the  effeet  may  be  even  more  natiewble  on 
account  of  the  larxu  nnmber  of  solid  parlich^  whieh  do  not  take 
part  in  the  coherer  action,  but  remove  some  of  the  ione  from  the 
path  whitli  the  current  i  -  {<>rer  .\  f  i  f.  illriw  by  the  given  arrangement 
«f  the  panicles. 

Wliilv  we  have  distiaguisluid  ko  far  tiio  two  ideal  cai^ — one  in 
wbicli  llie  i-urrtMil  m  due  to  the  electrons  from  the  luetn!-^  :tl  hk  And 
the  other  in  whii-li  the  ions  of  the  surrounding  nidiiim  ani  the 
poiM^ial  eainiain  of  electricity-  we  have  doabtlem  a  mixture  nf  the 
two  CaMt  in  tHo-it  types  of  coherers.  espeeiaU.T  in  the  tilmga  tube. 
The  "paninl  "  return  to  hiffher  reaiatancu  on  lawerilW  Ihe  appjied 
£,MJP.  noticed  by  ho»(^,  Kelterer  and  Uhinc  point  to  Una  eeoeniMOR. 
However,  tlir  n'«uUs  iditaincd  with  filinn  coherers  are  not  easily 
interpretii).  The  nhaking  of  the  tnbe  m  order  to  decnhere  the 
instrument  may  produce  a  new  nrransfme-^U  of  tlie  p.irticle^  and 
new  conditions.  While  at  lir«i  ji jiiMiniM'-.-i  ili-eoheaion  niiiy  bn 
protlumin.Aiil,  in  course  of  'liiic  ilir  |'  iriicli  »,  fHfwcinlly  if  lliey  are 
luosii  ( liwlii-l'ort),  ma.  ^.ttli  iIjwu  uiih  siirfacfs  in  cuntact  large 
ouougli  to  pruduco  permanent  cohesion.  It  takua  a  freUily-tilled 
tfUni^  tube  a  conaidenble  time  to  laaoh  a  eonowhat  etiedj  con- 
dition, aa  ie  iwwi^  oat  forcibly  hy  Bom  and  Hnnnnseera.  in 
the  fonnttlntioii  oratbeory  we  have  U>  r«ly  principally  ttfion  results 
obtained  under  well  detliisd  conditions,  and  these  ire  iiiid  only 
In  the  eaae  of  eoherera  conaietiiis  ol  a  eiiigle  or  of  aolf  a  few 
oontaola. 


BV  I>R.  LKK  1>B  ronnCT. 

The  form  and  nstitn*  of  th"  .-.rd::ifiry   liliiigs-iubt>  ctilitfwr,  a» 
rv|ipliril  Hi  wirt-l,'-s  t .    jifupl iv ,      fairly  familiar,  llranly 

disi'overed.  in  1H91,  that  the  etlcct  of  electrical  oscillations  npon  a 
body  of  metallic  flUa^i  wna  to  prodoee  a  marited  inereaae  to  the 
conductivity  of  the  tnaaa,  a  oondnetivity  which  persisted  ttnm  the 
partidca  were  lurdceo  apart  again  by  mechanical  jar.  AltUMgii 
Varley.  Hnghss,  Oneeti  and  others  had  previously  noted  tin*  phono- 
tuoiioli,  none  of  these  investigators  had  fully  apprecialwl  the  canscB 
involveil,  or  given  to  the  world  of  ncience  the  Iwnefit  of  their 
r<>*earche3  in  thorough  pnlvi  Tli-i1  reports.  The  discovery  of  the 
coherer,"  therefore,  i>  r  ^:lr:iiU\  run itmted  to  M.  llranly,  but  to 
Prof.  ropolT,  and  to  Sir  dlm  r  ], .>!:.>■  must  be  given  the  credit  of 
applying  tin  rel  iy  n:i.l  iiir>  li;inic  il  tapper  to  the  tihug*  tube,  the 
ndditiiiuof  antennal  winga,  of  upngljt  wire  and  earth  connections, 
aiHl  the  firat  atefM  towanl  rafineineiit  and  an  appreciation  of  the 
p»>aibilitiaB  ot  liw  nawdalaoloi  aa  applied  to  an  nnbom  branch  of 
liumaa  enlMpriae  nad  pnfNaa.  The  notable  work  of  Marconi  In 
still  further  adaptinir  tbe  Popoff-Lodge  arrangement  to  commercial 
requirements  resulted  in  the  gradual  uicrcasc  of  distance  on  which 
«'n>grftphic  communication  was  established.  Ingenious  improve- 
ments in  coht  11  rs  l:y  ^in  h  mf-n  abroad  ae  Tissot,  L)ucrotit,  CastelU, 
then  by  lx»l(^e  aii  i  r>i;uil\  iliemselvce,  and  in  this  country  bjf 
Sline'iifikp;,  itrtupnue  tlie  liiwiury  of  that  form  of  detector, 

1  j  .  n  il  4  of  the  action  involved  have  been  numeroiMt  bnt  divided 
chietiv  into  two  scbooU:  first,  that  of  Lodgw,  who  demonetfMad. 
an  actual  waMing  togpthcT  of  nrotalliit  filings,  after  the  same  had 
been  drawn  into  oontael  by  the  daelrostatic  attraction  of  the 
opposite  charges  indoced  upon  the  faces  of  the  filings  ;  and,  aecond. 
that  of  Uranly,  who  ascribed  the  action  to  a  breaking  down  or 
puncturing  by'iuinuto  sparks  of  th^  ilif  lf'f'rif  lilir.  i  ither  gaseous  or 
a  metallic  oxidel.  which  he  hcl  i  :iin-r  .  l.i  -ween  opposing 
surface*  of  tbr  tilis'fa.  The  result  of  the  yuan  o£  investigation, 
which  Im  .i  ii  IhuMvi  till  <>arly  work  of  these  two  pioneers,  proves 
that  in  a  measure  both  were  right.  The  llranly  effect  uuduubtedly 
existe  and  affords  a  satisfactory  explniiatiou  of  the  atlf-daoohanng 
phenMnetta  observed  in  tho  'microphone  type  of  aolo-aohaMitt. 
Tfaitae  inndntiag  oxide  or  Raaaooa  fllnieinaTitaJ>ly  {arm  andding  io 
lha  aurlaoi  of  may  metallic  psrtiolei  not  eneloeed  in  abetdnte  vaevam. 
and  where  alriatait  care  is  not  taken  to  pruvent.  They  are,  more- 
over, daeUOt  eelf-hoaling ;  and  unless  the  electric  impulses  are  of 
excessive  violence,  so  that  adjacent  particlas  are  actiiftUy  welded 
firmly  together,  the  original  high  resistance  is  auloumlic;illy  restored 
npnn  cfs-inlii  n  nf  «'ii-  i  Iri'tnt;  impulse.  This  is  notably  tho  caso 
w  ill  n  ;n''  I  Ii  iM--i;n  nf  (In  i  nhii-i  nil  liictor  arc  of  carbon,  hardenal 
sivul,  curoon-incroury,  aiuiiiinnm,  Sc.,  where  the  formation  of  thu 
resisting  fllm  ia  aoi^y  aceompliBhad,  or  wluire,  amid  the  tninute 
roiighuessee  at  the  canon  aarfoee,  Ihe  adheelon  of  a  gnseona  filmia 
made  more  eass.  If.  howuvi  r,  tho  coherr  ronsist  of  filings  of  some 
soft  metal  of  relative  low-fusing  point— adver,  ^old,  Ictid— the  Lodge 
cohering  efl'ect  through  actual  welding  follows  npan  th'-  li  itiilv 
action,  timking  the  final  fall  of  reBisUinco  far  more  mi  h  I  "  1  .m  l 
necessitating  a  vi;■n^^IH  inp?hanical  jar  to  break  n]i  tin  tjiicred 
filings  and  rcston  ^ui-.-ur  ■  lu 

The  flliiiKs  tube  fmpicnlly  shows  a  change  from  hundreds  of 
thousands  of  ohms  down  to  a  few  ohms  under  the  inflaenn  o( 
(Exceedingly  weak  electric^il  impulses-  It  i*  on  account  of  thiscooik 
BMiiB  dMBga  in  eondnetinty  of  the  filinga  inbe  coherer  that  thia 
brai  ha*  been  the  atandard  need  alnuial  aiicilueivel,\  in  the  coherer 
svBtctiis  of  wireless  telegraphy.  The  leeoll  of  all  this  lm»  been 
nece»*arily  a  system  employing;  delieate  rebiys.  tapping-back 
adjuncts,  coiupUcations  of  apparatus  reiiuiring  frequent  and  c.ircfnl 
adjustments,  n  skill  and  delicacy  on  part  of  the  rii'i  iving  operator 
seldom  fonnd  outside  of  tho  physics  laboratory  — Kaat  of  all  upon  ft 
inanof-wur. 

Again,  dc-»pitc  nuiiierona  c!.-xims  for  speeds  of  word  Iran  sun  ision 
by  colicrcr  ayateins.  I  havi  yi  t  to  aeo  ^of  of  anything  exooeding 
li  to  15  *onU  per  minute,  while  thu  actual  everyday  speed  attained 
aeMom  exceeds  half  that  amount.  For  cominerDial  npplicntions  or 
wireUei  telegraphy  this  patheUe  speed  limitation  of  iti«  If  renders 
the  filings-tube  systems  to-day  an  itnpoeaibiUt^,  R-u  u  dle^s  of  any 
'    other  considerations,  such  as  tmccrtninty  of  their  ai  inm.  ill  o^lapta- 
'    bility  to  clcctrlcjil  tuning,  liivbilisy  Ut  iiitcrfciunc!-  inotuWy  from 
'    atmospheric  elcctricityi.  liannfnl  etVo  ts  fruin  ini  iMmiULiil  vitirationB, 
'    ic.    HctUT  coiiiriiercial  r.Hulta  arc  olitaincd  vv  itli  tlie  aiito-coherer, 
'    or  •«)-calleil  microphonic  contact.  SiiK'C  in>  tivppiufj  b.ick  is  riH|aircd, 
a  r<  lny  is  »ii|*rfloua.  although  the  chiiiiijcs  of  r<  >i«tani  t-  in  the  auto- 
cidii'ixr  are  gi  iic rally  so  flight,  and  the  noruuU  resistance  such  a 
'    sliifting  (juantity,  thiit  no  rilny  capuble  of  oporritiiii;  lehably  with 
'    the  aalo-cohertr  hus  yet  been  pi-rfci-ud.    A  ulLplinnn  is  irivuriably 

r      eAbalrMl  eTa  Pi^er  lead  bcfoie  Beotioa  0  ol  the  Kt.  Lioots  lotar- 
naltMial  BiaeMeal  Oeagvem. 
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xkwd  to-tUv  in  plAce  o(  the  rela|'  and  inker,  uid,  inamuucb  as  she 
«8io-coberer  i*  nmaDy  »  nniintiftivc  iinifaiinwfit  pwowBd  of  no 
tfritieal  voltsffe,  ita  eombuutieo  wHh  tha  Mapbona  bAhAi  m 

4^xt^tnuotY  Bctiulivci  wnvo-dctoclor.  With  IhU  arran(;piiieiit  one 
obtaiiiH  Ik  word  reception  lirnittd  only  b.\  lh*i  ability  o(  tln^  (ip<>rfttor» 
to  iieitil  lints  dnahe!)  witli  (lie  transmitter  Rpark  anil  to  trana- 
late  tlieni  lut"  wi'sdi.  Consequently,  in  this  country,  we  find  the 
altorniiting  cinnit  of  relatively  hi;»h  frequency  and  "'"•pllfnt 
r«f,'rd»rity  nf  h -li' r:  .  mployed;  with  an  ordinary  >t  t  i 
obtoiuing  u  np«vii  oi  2.1  to  8u  word*  per  luiiiut*,  in»t«Ail  of  iiu, 
MitiqiWtM  indaoUnn  roil  with  iM  ■pfnttwinfi  •twkim  Wmncr 
ntmraiitM,  or  its  tnesny,  exploaiTe  mereiiry-lmMlr :  mm  the  pump 
handle  "  Zeichenf^eber,"  which  is  coniiidered  abruod  as  a  littinj; 
•ceomptknlmcnt  to  tiif  colicrtr  roccivfr,  and  is  »o  well  dotignwl 
to  hold  down  the  iiii|iatient  iMiidtr  to  a  sloth  »iifln  i.  r;>.  fur 
that  fonn  of  receivi'r.  As  we  occasionally  lmv<'  «<*n  it;  iln  iliulj, 
presB.  the  spark  roil,  coherer  systeina  ore  excellently  adaptetl  to 
the  trjint;  lequirotneiita  of  a  "rliesk  game  by  wireless  tclegmpliy." 

The  unto  or  niicropho;iic  ohcrer  is,  however,  not  well  suited  tu 
the  ri  fiuirenii  nts  of  close  syiitony  or  cleclriral  tuning.  Tliia  i»  on 
accniiiit  of  its  variable  noriual  resistojice  arul  normal  CA]>acity. 
The  device  ia  hable  to  oloaa  np  under  the  effects  of  wvere  static 
disehnri^,  rcquirinit  raadjaitment  by  tapping,  renderinj;  diffionlt 
its  viiiployiiicnt  during  tUIMOf  tevaw  atnUMpheric  distnrltoncus  and 
iicbtning  xtiirtiis.  Horaorar,  ila  inability  to  operate  reliably  by  a 
relay  a  bell  for  calling  purposes  often  necesottntcs  the  addition  of  a 
filiii^js  tube  for  that  purpose.  Following  this  brief  review  of  tlit 
fiold  fif  colienng  indiciitopi  <>f  pifctric  wavi's.  I  will  rail  «tt!>ntion  to 
ikii  ''iilH'oly  di-itinct  li:  :if  u-mreli  li  ii'liii^:  np  tu  f-.:ii  !iis  -if  r>  i^eiveri 
which  I  b«Uevv  uiay  well  i<e  set  in  a  cIiimi  by  Lbetnselvvs  ii<>  regards 
waHtiTCmaa»  aiapUoiiy  waA  fnmoral  adapiabiUt^r  t«  niv>«t  of  tl)« 
denumdaarUoheanbeinade  to-day  in  the  fieli!  of  wtrvl^  telegraphy. 

In  IX'M  tba  Qanuan  .Neugschwender  performed  the  fclfanriiic 
<'X|>erinient ;  Tlw aUvar-plating  of  a  strip  of  iiiirror-glasg  was  difided 
into  two  porta  lihMpfa/fir  .  :•.  1.  n\i:v^'  II  iiurriiw  gap  beCwttrn 
two  silver  cdgaa,  COnpMaly  uimiIhUhi;  iIii  Ui  i  section*.  Kach 
of  the  sections  was  now  connected  to  the  tenniiials  of  a  dry  batt4-ry, 
and  a  telephone  and  galvanometer  inserted  in  series  in  the  circuit. 
N.i  i  iirn  tit  ;i<  .hi!(.rved  to  pass  antil  n  li!m  nf  moisture  was 
<1i-|>:mii..  i  ilii'        pitllcr  by  blowin;^'  lln'  Itv  .iUi  tlii  r>  .)u.  nr  by 

Slm  iiig  li  iiiituii<i<!d  oponge  near  by,  or  by  placing  a  ilrop  of  water 
irectly  upon  the  sht.  .\f(er  a  briaf  pariod  tlUa  g«3vail0m«t«r  begun 
to  show  violent  and  irregolar  danaationa;  in  the  telepbooe  a 
•eratchinK,  bubUing  aotud  was  baafd,  folbwad  Portly  by  oompara- 
tiva  quiotaaa*  and  a  stabla  potitian  o(  the  galvaitoniaiair  neadi*. 
indicatUiK  that  tba  rasiatance  of  the  gap  in  tlie  silver  mirror  hail 
ba«i  brokm  down  antil  it  nieasun<d  but  a  few  ohtns.  If  now 
electric  waves  were  gencratcHl  in  the  neiglibo'irh mil  as  from  the 
K|>nrk  of  an  Imliiction  coil,  the  gaU  nnoineter  sli  i»  .  i  iiu  increasi'  of 
re^iMiuice  in  tlie  ciivuil,  while  the  listener  in  the  l4'icphoiK-  heiinl  u 
buiiiiuing  souml.  re)<ri>iliicing  that  of  the  induction  coil  spark. 
I'puu  ce^salioa  of  the  electrical  iiupuU«s  the  coitductivity  of  the 
)  in  tba  Binor  itntantty  naaaartad  itaeU,  and  tha  aannd  in  tha 


AaobUnaaa,  a  yaw  nftar  Naugtwaodar  diaeevand  lliia  atnaea 
ation  of  tba  Hartainn  wsvea,  noted  tba  aama  phamHnana.  tnc 
liablieatioiiof  whkeh  led  the  former  farther  to  pa  time  his  researches, 
•nd  to  axamlna  Ibe  action  at  the  moist  odgaa  of  the  silver  elect  ra<lc 
nnder  a  powerful  iiiicrot.ci>|i.'.  His  nlwerviitions  thereon,  and  uiy 
own  investigations  in  1H!>!I,  coinciile  in  all  e.wntiiil-",  ninl  diiiuoii- 
•tratf  tlmt  the  phenomenon  it>  one  of  electrolysis  dint  lo  llie 
coiiiMiiel  1  11  ,■;  of  ihf  Hertriail  and  local  currents.  They 
deinanstrHte,  however,  M-veral  features  new  to  the  genenilly 
aaceptad  idcaa  vt  aleolrolytio  action,  and  open  up  lines  of  speentn 
tion  and  reaeareh  of  nnnmnl  intertst  to  the  physicist.  The 
phenonicim  noted  above  exist  to  a  more  proiiiiiu  iil  ili-t>rf  e  with 
tinfoil  elcctr<Mle  in  plncc  of  sliver,  and  the-ic  I  shall  now  attempt 
to  describe.  With  the  teUpli^n"  f  >  the  car  and  the  eyo  at  the 
niicro*i  op<',  tin-  oetion,  ihu*  ,!  Mil  Iv  uSwervcd.  afford*  in  fact  om 
of  the  moat  fincinatinu,  iiiosi  betiitlfnl  pa>^times  ins  I  timy 
well  term  it)  ever  craiited  to  tin-  in\e.->tigalor  in  tlii-nf  ll.  lds.  \Vli<  ii 
the  local  K.M.K.  i^s  first  applied  to  the  gup,  niinntesc  mi't.'illic  |>ar- 
tidei,  all  but  invi«ilj|c,  <  ven  with  a  ttioiHind  powi  r  Ions,  are 
seen  to  be  torn  off  frtjia  the  nuode.  under  lh«  sSross  of  the  electric 
Jbicaa,  apparanlljr  nwdHiaieRl  in  nelioBj  and  theia  dutt-Uka  par- 
tidaa,  floatinir  in  tha  flnid,  more  acroai  to  Iht  cathoda.  sotnr  raptdly, 

■mua  slowlv.  In  Btranf.'r  and  grotesque  patliwiiNU,  or  dii  filly 
to  their  gwil.  Tiny  firry  bont*.  e-.ich  laden  with  its  little  i  iictric 
charge,  and  uubi.-idin;:  its  invisible  cavijo  iit  the  opposite  electrudo, 
ri'lrnce  their  joiirm-yings,  or  eniij;ht  by  a  cohesne  force,  build  up 
little  biidgei'.  or  trecH  w>'.'»  l>rnm-lii-«  of  i|Uiiiiit  iiiid  crystslliiic 
pattenis.  iHirin;;  this  f  inu  it: . .  i  i  (lasting  peihii]>»  for  luilf  n 
uiinauj)  th«  car  bean  an  irre',mlar  boiling  oound,  and  ihf  average 
daflaatiom  of  tha'|!alTanODiet>.  r  indicates  a  grad  inl  decn  :isc  of 
MriakUiaa,  mtU  ona  or  UOItv  of  these  tin  troc^  or  tcntacletf  hns 
baan  baOl  aomipletaly  miom  tha  gap.  Than  ailonea  ananas  until 
tbia  cuRWM  natNa  tba  bridga  u  auddanly  bennwd,  aa  by  the 


llcrtzioi^  oscillation  froiu  on  eloclric  spark  luade  in  the  nei^hoiu- 
hood,  or  amo  .from  a  aonazoa  of  ao  low  fiNNiuanoy  aa  tlia  ordioaiy 
M>-eyela  altantatlof  curmi,    Inatantly  jJI  is  commotioo  and 

cliaugu  luuong  tlui  tentacles,  and  especially  where  these  Jiuu  tiia 
cathode.  Tiny  bubbles  of  hydrogen  gas  appear,  and,  enlarging 
suddenly,  brealc  or  burst  ap»rt  tTso  bridsfs,  while  ito  click  m 
the  telephone  indicates  the  r'i[iliin'  of  iln  i  niri  :.-  h  jimIi  Vet 
they  are  ponsevering  -  these  little  pont<x)n  ferrymen —aij.i  instimllv 
ri;foriii,  locking  hands  and  hastenuig  from  their  sudden  ront  back 
to  build  neu  paths  and  cbaina,  Ho  the  piocoss  continues,  tha  local 
current  re  esiaUishja(,  tha  ahMtrlc  <a«flntioBa  blading  i^itah^abr  , 
w  ayti  of  passage,  with  Uttiiovt  bubbtiB|i  and  agiuUona— a  reri table 

leinpot  iu  a  mieKMOOpic  taapol.  Tao  bydrxgeji  ga«,  httViilKr  oi 
course,  twice  the  Tpbune  of  the  oxygen,  is  most  ui  evidence,  and, 
therefore,  the  rupture  of  the  tentacle  occurs  chiedy  at  itti  cathodic 
Icriiiinal,  and  where  segregated  branches  of  the  tin  trees  are  broken  off 
the  bubbles  of  gai>  arc  geiienOly  r?r  ti-.  d  at  the  eulhoiU'.  The  oxyceii, 
to  a  liu-ge  extent,  enters  into  <  io  im  il  combination  with  the  tin.  and 
afii-r  the  slit  hivs  been  used  for  some  tiiue  a  greyish  deposit  of 
stannous  oxide  may  l>e  served  frotu  the  anode.  One  fact  must  be 
bomo  in  mind,  that  the  fine  tentadea  (wboae  diamater.  by  the  way, 
is  of  Uie  Mder  of  soma  htindfad-thoiiiandthanf  aa  ineb)  do  not  eotna 
into  actual  mttallie  contact  with  the  anoda  tanuinal.  A  Aim  of 
elect rulyte  of  almo.it  iinji-cular  thickness  must  exist  between  the 
twii,  conducting  nonisnJly  by  electrolytic  it^ni^iitiou  and  conduction, 
ypt  f:ii:?y  ili '  ii-ivc-cil  and  Irunsftinn.  il  »'v  a  sodden  IncrMtae  of 
c'.rii^j;  i:it"  ail  iii'<iil:4ing  gaM.H.>u>  tilic.  the  cxpamloa  Of  twUdh 
still  lurlli<  r  nuri  ii.--i  -       rc»i«l»ni'>'  ol  tin  (..vip. 

The  iiiiliin  of  till-  I  ;.  t  trclvln  uc'.mn  «  lieii  soft  metals,  such  a* 
tin,  silvei,  Umd,  ar«  osed  as  anode,  aud  when  the  distance  to  the 
cathode  is  de<'rea»ed  to  the  order  of  ^i^in.  or  leas,  is  rolbur  sur- 
phstog.  Tlie  K.M.F.s  needed  fur  clectro-depoiiitiuu  fruiu  auodv  to 
cMboof  ar«  cxtreaa^  mtail,  aowfaan  appraacbiag  tha  ariliaa) 
E.M.F.  of  Dolarisation  of  tba  eilaetrol>ia.  Moiaovar,  diMiHad 
water,  so  called  chemically  pure  glycerine,  oil.-,  4c.,  contain  enough 
of  impurities,  such  as  acid  traces,  to  enable  them  to  act  here  like 
an  vU-ctrulytic  solution.  I  have  in  10  minutes  plated  ik  liriii  deposit 
of  tin  on  a  gold  catho<iv,  using  distilled  water  oiilt  anil  a  V.l>.  not 
exceeding  vtdt.  i''or  the  same  reasons  it  is  posnible  lu  ilcconiiKMe 
tlie  water  tiluis  interposed  between  branches  nf  these  tin  trees  by  a 
very  minute  difference  of  potential  between;  meaning  that  this 
elcctrol>tic  respondvr  does  not  net'casanly  possess  a  "critical 
potential,"  as  it  cummoa  to  a  ooharer.  It  duss  not,  tkirrefore, 
cease  to  re4|>ond  to  eleotria  jmpulaai,  tha  pot««ti«i  »t  which  i»  lata 
than  the  K..M.F.  of  poUiisation  of  tha  dertroiyta,  aa  commonly 
understood. 

If  now  the  electrodes  bo  slowly  separated  from  out  another,  with 
one  or  more  of  tbf  iirnmi  i  t  -ics  rhngiiii;  lher<  to,  a  cumiter 
K.M.l-'.  of  polaris.^  ion  m  i;.  I'  i  -  ic  l  when  the  dislancr  between 
the  nearc!it  electroilts  exeeciiii  a  eirlain  small  limit.  Tins  eouuter 
E  .M.r.  exists  whether  the  electrodes  be  of  like  or  unlike  material  or 
shape,  l  poit  thu  titiil  application  of  the  local  battery  tu  the  teriumals 
of  tbia  aaOi  a  tamporary  dow  of  oartent  ia  obawvad,  tba  miaianca  tif 
tha  call  hainff  at  fliat  slight,  eepcdaUy  if  a  dilute  alkali  or  aeid 
form  the  electrolyte.  Immediati'lv  thereafter,  however,  the  current 
flow  falls  nhiioet  to  nolhinK,  ami  the  counter  l''..M.l'',  of  the  cell 
u«»crt»  itself.  This  counter  E.M.I",  is  due  to  the  formutioQ  of  « 
layer  of  ga*  insulating  the  fiici-s  of  the  elcctroJes.  It  means  that 
nnlesH  some  de(K)hHi/.ir.i;  means  be  added,  the  local  applied  K.M.K. 
must  be  raised  above  the  opposing  K.M.F.  of  ihu  cell,  or  «b;ivr  the 
critical  voltat,'e  required  for  the  decompoiiilion  of  the  eleclrolvte. 
Now  when  the  cell  is  placeil  in  the  path  of  the  high  frei|>Jicney 
eltTtrical  oscillations,  the  ctfect  is  found  to  be  a  t^iiiporarv.  more  or 
h-xs  complete,  annulment  of  tha  coonler  E.M.F.  of  p^Aarication. 
Thii  etfei't  is  scarcely  nolieasUa  when  the  tentacles  are  made  tba 
catho<le,  but  when  moile  the  anode  so  that  ox>  gen  i<i  the  gas  sor- 
rounding  and  insnlating  the  tine  tentacles,  the  elfectof  the  HcrtJiian 
oscillation  is  to  d'  Cna-io  to  a  marked  degree  the  apptirent  re>it»l- 
ance  of  (ho  cell.  The  s<!n«ili% eness  of  the  eh-i'lrolytic  l  ell  to  thin 
action  of  the  llert/ian  osri  lint  inns  is  in  a  niei>->ur<t  proportional  to 
the  exp  ised  area  of  the  aiio.le.  With  such  « '.mr.ie  niuxbf^  at<  are 
furnished  by  the  point  of  a  ImiL  platinum  wire,  thfi  acliou  u. 
oNtreiuoly  oHiaitiva.  I  am  oainr  aocn  in  woricing  fiiwn  a  SL  Louta 
i  xpLiMiioa  ttallob  to  Hpringfiald,  IIL,  lOS  milca  ovatfatnd;  yat  tba 
diainalarot  thaae  alaatradaa  ia  100  timea  that  of  tha  lia«  tantMlea 
or  treea  pieTioiMly  dcaeribcd. 

Last  year  n  (^Lrinan  cviicriiueiiter.  Si'ltlo  iutleh,  laportcd  tha  dia- 
covery  of  this  same  elToct  in  what  he  c  illi-d  "  polarisation  cella." 
.Voodcs  h.xving  d'.:irni-;iT~  si.iMiciently  siuiilt  t  >  t,'ivi'  on  «t  scn^tti^•<•• 
iio::  to  ihu  ri  spoiulcr  nmy  \k-  uIhumiliI  by  ni  -i  lnuiiiMl  iii  mu-,  n-iti;.; 
tlie  \Volhi.sloti  Mire,  lin\iii.:  n  go], I  or  plii'innni  C'>rt  nfol  a  ^il'i.jr 
sheath  whfi'i-witli,  after  drawing  tto'  whole  to  ii  hncih  of  2  ui'  ;S 
tiiils,  the  silver  slimth  is  dissolved  lu  cuucvutrated  ixid,  m  n 
manner  long  known  the  arts.  'i  ii,.  order  Of  diauictcr  tbM» olitaiiied 
is  couiparable  to  that  of  tlio  metallic  trcca  built  Up  by  eloctrulytie 
deposit;  and  the  wira  anodea  are  uKxre  stable  and  better  suited  to 
ilia  WOTh  in  this  aecond  typa  of  tha  olaeltolytie  respoiider.  l*roL 
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Feswndcn  luainlaius  that  tbo  phenomenon  nWrved  in  tlii-i  fonn  of 
the  ok'ctioljtic  r«Hpuiid«r  ift  »  ilMt  atttct,  and  on  that  cuppoaition 
duMMM  to  Mjrl*  llii*  fonn  of  mmivm  •  "liqaid  buroter."  Ilia 
theory  it  that  the  H«(tiiMi  ctumnto  Vtmag  from  the  ftno 
dectrtxlo  into  ihe  eleetroU  tic  h<>at  thU  latter,  niid  »ine<^  the  itiemiul 
COetBciciit  of  iijifiii  ekrtrotyte~t  U  negative,  oiicli  heating  would 
lesuh  ir  1  ill  ( ('  iso  of  resistance  of  the  electrolvte.  1  have  heen 
unaWe,  )i(>\\r\rr,  to  find  ii  sinplc  fact  narrantiii);  8U<:li  n  s:ew. 
Fii"*!  of  nil,  ill:'  friet  that  tin-  t1^•v^r^l■  Hns  n  vslrp-ptT'-i  t .  imt  indif- 
ferent t'")  till'  'iii'iM'tMn  iif  ,i|i|ilii"!  lii'',il  jiiil.  niiiil,  iiiit  ii-.u:ticnlly 
inoperative  if  the  tin  anode  be  niade  negative,  thowx  ttint  the  (lUcCt* 
ol>taiiMdai»iiotdiiafl]rI>BafiMti,M  vonU  bo  nqiund  wen  the 
Mlion  o  hMt  ptaanomttnon  due  to  fbo  amoont  of  onimirt  flowinj;- 
Seeond,  that  it  i*  a  potentinl-uperalvd  and  not  a  current-iipBntcd 
device,  pofwesiiing  a  cnpacitv  and  nortually  insnlating  tho  fine 
anode.  Third,  that  its  action  is  senaiblj-  unntfecti'd  by  oxtriMiics  of 
tcuiporuturo,  high  or  low,  Nunierons  experiiiK-nt>t  hnvi;  bcfn 
pursued  with  wnipuloiw  care,  all  of  which  .thow  that  this  hvnl 
tlieory  i»  unlenalde.  .\  f«w  of  these  I  will  outline.  In  tlu'se 
«sperlmeata  a  form  of  the  electrolytic  cell  was  employed  having 
the  dunenaom  and  constvurtionK  Kbowii  in  Fig.  1. 

It  was  fint  neoeaa&ry  to  delenuiuti  quauutalivoly  tlie  ctleot  of  tlu^ 
Moaivod  oseillntioaa  t^pon  tbo  IomI  obntait  of  tlio  doloetor.  Mini- 
iawry  •xpcrimenia  hM  aboini  that  Ao  nugitilQcU  of  this  offect 
depended  u|>oii  the  \  o!i»t'e  of  the  local  batterr  aa  well  \,he  strru^ih 
of  the  received  (Mcillaiiun».  It  waa,  Iboiefare.  iniporlHiit  to  ileter- 
mine  the  re<>v't:iriee  r!mi;!?e-«  for  a  coQltailt  inleiiliur  of  leooiveil 
oscillation  witli  v  cMiif;  l  attery  polvltttal*.  Fot  thu  puipoK  the 
circuits  «h'ri\\:i  :ii  !  i^',  '1  «!ft  Ufi. 

(iahisii  .:ii"  t.T  n_';i,iiii:;s  w  lti  t.iki'i:  I  ',  1 1 '.  ' J 'i  voll  hotween  the 
liliiitM  0  to  4'.')  voiu  111  tii<.-  normal  currents  flowing  through  the  cell 


Now  to  dotonnino  l>eyon<l  doubt  that  the  action  of  the  electrolytie 
detector  IB  dtw  to  a  breaking  don  n  of  polarimtion,  follots  eil  by  » 
rapid  rsatontioo,  sBveral  sxporimonta  wor*  nukle  under  conditioga 
that  did  tMt  p«n)iit  of  anodic  polariantion.  In  one  expcrinu  nl  a 
platinum  wire  H  mi*"  in  lUaiaeter  waa  aulwtitutcd  for  the  Wollnston 
wire.  Thi-^  anodi  t'  iv<  ;i  f  jr  respon-te  when  adjusted  »o  that  it 
touched  the  surface  of  the  alkaline  electrolyt'^'  '^itfi -fiMting  for  this 
solution  dilute  sulphuric  acid,  a  fair  responm'  «  i-<  '.:Lil  nl.t.-ved.  The 
platinnni  anode  was  then  rvplnced  liy  an  in»n  wife  also  ;J  mils  in 
diameter.  W'>th  thi»  eleelroilt-  no  response  could  he  obtained,  even 
with  ven'  dtrottii  rectiived  oacillaUoua.  According  to  Ihuur)-,  the  firet 
action  tlMt  tow  vlMa  With  thia  oiaotiDde  WM  Iho  Mganrtion  of 
oxygen  at  ha  mrBoo  and  the  oiidatkm  of  lb*  iron.  Aa  the  ondo 
thus  fonaad  waa aaluUo  ill  the  clcctrulylu  it  was  removed  u  taalas 
formed,  goitlg  Into  tho  aolution  ai>  ferrous  aulphate,  the  anode  boitig 
rapidly  eaten  away.  Tlie  electrode  itsi  lf  acted  as  the  depolarizer  in 
thia  e^cperinieiil,  preventini;  the  formation  of  a  polarisation  layer. 

In  a  .second  experiment  another  inethoil  of  prev)  iiti('>_' p  tlaj  isation 
waa  employed.  It  is  well  known  in  .  I  -i r  li.': m;  i!  '  jjeralions 
•  lial  bright  platinum  electrodes  are  readily  pjiiliKj--.i.ii,  an  almost 
:iili;;itesitual  amount  of  separated  cii-s  lifing  sufficient.  It  is  stated 
-uiiii  thu  products  of  lh»  devompomilion  of  ^th  milligram  of  wat«r 
on  two  phMinuin  jlirtMt  mxh  hKiiag  an  ana  of  1  aq.  motre, 
will  give  an  E.W.F.  of  about  1  Toh.  In  nuaaarementa  of  the 

condiU'tivity  of  electrolytes  this  effect  can  be  pmctiiallv  eliunnatod 
by  coatiUR  the  electrodes  with  platimliil  blaek.  This  is  usually 
aeromplislied  electrolytically.  by  pjkaxing  a  current  backward  and 
forward  between  the  eloctrtKles,  the  cell  beini;  filled  with  a  solution 
of  platinic  chloridu,  contniniiii,'  a  trace  of  lead  acetate.  In  this 
cxpcriiiH^d  a  platinum  wire  1  mil  in  diameter  was  used  in  place 
of  the  Wollaston  wire.  I  Vini;  an  alkaline  solution,  a  v«r>  good 
response  could  be  obtained.  The  cell  wm  th«n  fllM  witb  adUuM 
piatioiti  chloride  aolution,  and  th«  elMtrode  platiniaed  in  tiloaMtiloil 
baton  niantioncd.  A  vtiy  fecblo  onmnt  waa  mad.  w  that  an 
•stmndy  thin  eoatinft  waa  obtained— eo  thin  that  whan  examined 
ondor  the  niicriwcope  tlie  lUameier  of  the  wire  wjut  seen  to  have 
been  increased  by  leas  than  '2  per  cent.  Tlie  alkaline  .solution  was 
tlien  replaced  in  the  cell,  and  the  electrodu  imtnerwd  aa  before,  bat 
no  respi^nsc  could  be  obtalnad,  cTCii  wboD  the  gaaillatioiH  mm 
made  very  atnmi;. 
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w  hen  no  oicillations  «i-re  U  iiiK  received,  and  the  apparent  resistancf 
of  tlie  cell  calculated  from  tlii.s  by  divi<lin<;  the  voftaRe  of  tlic  luc  .1 
battery  by  thu  current  value.  The  result*  showed  that  the  siMjjiiitf.  li 
of  the  rcsponiw.  that  is  to  say.  the  ratio  of  noriiai  n  :  i^'  un  i  m 
rei-is)iiding  reKi«iance.  i«  greatest  with  low  potentialB.  Hut  the  loud- 
lie!^s  of  llie  sou  nd  in  the  l<  leplione  rcceivera  is  greateffvltlltliolliriier 
troltagea.  The  reason  for  Lhij  iat  i^parent  when  we  eonaider  that 
the  iataneitjf  of  eonnd  in  a  toleplioiie  wetivor  is  proportional 
to  the  aqwe  of  the  enrwnt  variatioa,  or  in  other  wonK. 
a  treat  variati.;>n  of  a  feeble  current  does  not  ffive  the  sound 
tliat  »  slight  variation  of  a  rvlatnely  strong  curn'iit  produces. 
It  hapiM'iiK,  howev.'r.  tlint  the  human  ear  does  not  res]ioud  to 
wund  m  a  linear  ratin  to  it*  absolute  intensity,  so  that  the  ob«cr\  cd 
increase  f-  more  n>^  it!',  linpir  tliaii  quadratic.  Assuming  that  the 
rct-ovi-ry  of  the  iii-li  t.  i-  :  in  .  is  due  to  liolari/.ation  of  the  sinoll 
tJectrode,  it  is  evideiii  tiiat  if  the  electrinfe  becomes  in  any  wa^ 
depobwteod,  attd  ia  thtfti  left  to  itself,  repolariantian  wooM  be  very 
rapid.  A«  tbn  immersed  area  of  the  anode  bi  of  the  Oldar  of  a 
tntllioiith  of  a  sijuare  inch,  the  amount  of  separated  gM  tvqidrad  to 
C0iM|ilel'.'1y  polarii'e  it  would  be  inlinitesimally  small,  and  eOtild 
nadlijr  be  supplied  by  the  decomposition  rcsu'lting  from  a  current 
lloW  of  a  few  micru-aiuptres  for  a  tliousiulth  of  a  second.  I  )n  thus 
a'«:iuuipti<m  the  current  tlow  through  the  ceil  before,  during  and 
after  paxsa^'e  ofa^riiup  of  oscillations  would  be  somi  tlung  as 
fliowii  in  the  curve  of  Fig.  H.  The  s^  'tta!  observation  of  thi*  euiTent 
w.jiiid  re<|uirt  an  e\cef<hiigl\  - n-iii  ..  —  illograph.  It  is  doubtful 
if  oui  pruMjni  kuowJedK©  of  o«uilu;.:.-;iph  construction  would  eunbl" 
na  to  mako  nuh  an  iaatrwnent.  Itut  our  knftwM(»of  tin  polar 
iaation  tailing  pinea  in  electrolytic  ealb  wilk  wear  alaeirodes 
wananla  the  aMOUiptMin  of  vary  rapid  pofaiiMUoa. 


A  !hird  exnerimont  was  performed,  similar  l«  the  second,  save 
til  l'  1  \\  "I  i--iin  wire,  lliirty  eight  miUiontlis  of  an  inch  in  diainpter 
suL-  tiMhi  in  place  of  the  l  inil  platinum  wire.  Wuh  this  wire  per- 
:  rjiiing  the  platiiii-sing  under  the  mlcioicqpe  leanlted  in  a  ooatiog 
so  tliin  that  the  diameier  of  the  wire  wae  increaaed  by  only  abtwt 
lOpec  eaM„or*thiafcneaaaf  two-millionths  of  itn  incli.  I»eispite 
tbe  titlnnaea  of  the  ooatinir  the  reetilt  of  tuis  experiment  wa«  that  of 
the  second,  no  rcuponae  being  obtain**!.  This  experiment  haa  been 
repeated  a  large  niunher  of  tnnee,  always  with  the  ruiik'  result ; 
the  thin  coatin;;  of  plalituuu  bla<'k  citlicr  stops  the  response  to  tbo 
llertzian  oscillations  altogether  or  iiii«k<T»  it  extreiiiely  famt.  V 
strong  vi(;urmiR  response  in  the  teb^plione  may  be  entirely  stopped 
by  a  coaling  ot  pUtinuui  bhe  1.  i  ■  iisn  to  alter  visibly  the  dinmetOT 
of  the  elertrode  lis  i*cen  under  a  powt  rful  micrujicope.  Now,  iwcord- 
iiig  U>  the  tlierinal  theory  of  thiB  ahttiolytie  d*te^r  advanced  by 
Feaaendcn,  the  platinising  of  tJio  anoda  woold  have  hot  Uttle  elfcct, 
thoincroaee  of  tiiameter  being  so  sliiilit  that  the  dimensions  of  the 
minute  circnmeeribed  sphere  or  cylinder  of  liquid  woulil  not  be  greatly 
altered.  V«t  tboesperiments  show  an  absidule  cei<-iati'>n  of  response. 

.\  fourth  experiment  wik  pei  formed  in  direct  consideration  of  the 
thermal  theory.  If  this  theury  were  c^^m-ct,  it  i<>  rvitli-tt'  thst  an 
electrolytic  detector  would  operate  very  feebly  tn  '  i  it  v.hcii 
the  teinperature  of  the  electrolyte  Was  raised  to  its  boiiing  point. 
In  fact,  as  anv  temperature  elevation  would  Kcnerate  steam  ^ a 
revernal  of  eif.  ct  might  Iw  expi*l«d,  li>«  roswUmce  increaaing  u 
the  re.Hpondiiig  conditiaia.  Tbe  oeU  of  tha  deieetor  waa  placed  in  a 
paratlin  bath,  and  the  temperatnre  raiaod  from  that  of  the  rOOM 
to  the  boiling  point  of  the  electrolvtif  wjhKt'Ti  The  temperature 
was  raised  very  elowlv.  and  tlie  operation  "(  tli.    1  i.-clor  observed 

with  galvanooMter  and  telephone,   it  wu^  fouud  that  the  action 
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nf  ijii  detector  wan  the  aame  at  lU]  teiiip«niiur<>a,  the  ontv  r(Tei-t  of 
the  heating  bein^  to  diminish  the  counter  K.M.F.  of  polimsiktion,  ao 
that  kv«rymurh  lessoned  potential  of  the  local  battery  was  ne«<led. 
Th*  norluaJ  and  responding  reusliuicos  of  the  dalector  arc  given  in 
Fig.  4,  ptoiii^d  for  ctiii«tM>t  potential  of  local  battaiy.  If  tbo  oorvv 
ia  conipan'd  «-ith  the  cnrvM  of  Fi^.  8,  a  latber  itrilnng  rimilaritj' 
will  be  noticed.  The  effect  of  heating  the  eIc«trolyte  ia  nmilar  to 
that  produced  by  rui«in|;  the  voltaf;v  of  the  local  battery.  And 
lUthoiiKh  t^"'  tfiti1ii«H  of  the  ri'sponiie  in  the  t'  !■  f  Im  io  r«N-4'iver  •« 
not  inert  iix'i  tKr  ilci.'ctor  .Heeiii«  to  be  Iriorr  xi  ::'<irni  «  li.  n  li.  itt-l 
In  a  fifth  oxpuriuiem,  dilnte  nitric  acid  wak  nanKi  m  piaee  ul  (lie 
alkaline  solution.  The  mult  was  in  no  way  ditfercnt,  save  that 
there  MMttucd  lu  be  cuttsidwable  attack  upon  the  anode  with  the 
Mt4  nMr  iht  boliiitt  poitttk 

It  iawall  known  Hmt,  is  mdwrI,  tho  t«>mper«itin  coeAeimta  of 
deetniljrtss  is  positive.  The  oontectivitjr  of  an  dei  tmlytv  ii 
dctModonl  tl^on  two  factors  :  il)  The  dJaaooatioa  and  rli  and  the 
fni'(it>niil  r('«ii4l)UH'<'  olTerod  by  the  solution  to  tho  pa8sai;e  of  the  ions 
tlirouijh  it.  ('<trtain  bthlie*,  the  weak  ikcids,  phuephoni',  a<'etic  and 
hydrottunric,  have  negative  hent^t  of  fnnimtiori ;  that  i»,  tho  heat  of 
dissociation  is  positive,  and,  theKifore,  the  lUsxoeialion  iHSMtiien  lu«s 
with  incrciuing  temperature.  If  the  temperature  coettii'icni  of 
fluidity  tither  derrenses  with  rise  of  ictnpcrature.  keeps  c»nbtant  or 
fnermaea  iiiore  slow  ly  limn  the  riiij,'alive  iswt^iciuiit  of  dissociation, 
it  ia  clear  that  inaximmn  conductivit}'  tiiusl  be  reaehad  at  a  eartain 
temperature,  beyond  which  any  further  beatiBg  will  daoreaaa  the 
diHSucinlion  more  than  it  increases  the  tliiidity ;  and  thus  on  the 
wlu>l«  diminish  the  conductivity.  Thus  in  the  neil  experiment  an 
electrolyte  with  a  necnlh  f^  frtnpi  r  itnrr  .-ri  rVtHr-rt  wii*  used  in  the 
detector.  This  soliuii4i  .Ik  /..  1i\ |i.,jili..sp!,i)r  :»  m  id,  having  a 
wuiimuni  conductivity  ni  aUiui  (ki  i  ,  .SuuAtuu(uig  tlits  solution  for 
the  alkitlme  solution  a  very  good  response  was  obtained,  the  c  i'.Mk 
notueter  showing  on  increased  current  when  respouding,  Uie  it  iu- 
pamtun  baing  OMDUinad  ait  60^0.  to  9&°C.  Aooacdbig  to  the 
(faamiul  thaoiy  tbtfo  dwoM  taav*  bMHi  ao  napotHo  at  ftudeg., 
and  abova  that  temporatore  the  aamnt  ibould  hava  daeiaaaad. 


Axatn,  when  the  usual  alkaline  solution  was  gradually  liented  to 
boilinc  {Kuni,  no  change  in  thf  >>vnsitiveue>>s  o(  the  wave  response 
could  be  observed  until  the  violent  agitation  of  the  aurfaee  due  to 
the  bailing  destroyeid  the  contact.  .\  1  mil  platinum  wire  sealefl 
into  a  glat>«  tube  and  immersed  operatcH  perfectly  vvVirn  tin  )i<jiiid 
in  l>oilii)g  violently.  From  ihew  and  iiianyollior  pi  i  lU  i  i>.  iIm 
fore,  evident  that  the  wireh  ss  ti'li'k'rnph  receiver  empliMiiiK  a  simtll 
electrode  or  clectnxles  immers4>d  in  an  electrolyte  depeniU  for  iu 
MCtioa  entirely  upon  electrolytic  phenouiona,  and  can  in  no  sense  be 
claatad  aa  bolometer,  or  barretar,  or  haat  operated  detector. 

It  ia  intanatittg  to  note  the  phanomaoa  as  liu>  distanca  between 
the  fine  eloclTode  and  the  other  ia  alland-   Conaldar  one  eli-ctro<le 
a  sUvor  sheet  oovered  by  a  thin  layer  of  aiaotraljt*  (water,  alcohol, 
dilute  acids  or  alkali'.     If  tlic  tine  point  be  immersed  without 
tunching  iIm'  siivt  r  -tii  r  •  ivi-  li'iw  :     nctiun  just  dtscribed,  of  thc- 
iioriual     liin-iuli  a  Ihm  r  lu  iiKiilarlly  nh»orbed  or  di«»ipiUf>!  dnnri? 
the  paasat^'r' iif  ihi'  llf  r^  iiii  wave  train,  and  the  nortiinl  !ii<|  ir,  nt 
rcBistoncc  ui  tiie  cell  gr<'uil>  reduced.    In  this  case,  of  coiirae.  tlie 
■mall  elcctrucla  ainat  m  tiie  anode ;  lar  if  Ilia  faa  Uyar mnnKiniling 
it  Ik-  hydrogen  Inttaad  o(  oxygen,  tha  aanaitlvenaaa  b  rtry  Mtiht. 
Ill  this  CMO  wa  wontd  expect  the  thickness  of  the  gax  dieksrtrii;  tilm 
to  be  twice  that  which  oxygen  would  allow,  am)  that  the  ea|>acily  of 
the  little  condenser  thus  funiied  would  be  much  hftH.    .\k*Hii),  the 
hydrogen  will  lie  occluded,  whereas  oxygen  will  not  be,  and  the  pohih  - 
sation  phenomena,  on  which  Che  entiri'  rt'-'inn  depends,  will  be  less 
UKvrked.  Now  let  tho  lino  platinum !  '.in  !<■  u-tnully  imi:  li  t  n.  iin  '  il 
eh«et  and  beroiue  welde<l  to  it  by  thi?  i.^i|iiKaiion  of  a  »iitticient  iix'al 
E.JiC.F.    Wo  have  here  the  true  hut-wire  etTect,  and  tiie  re.sixtaix'r 
of  the  device,  nominally  ,  slight,  u  increased  by  the  lati.'iii^jc  of  tlie 
bigh-flmauency  cumnt.  Naxtuaka  thaplata  thn  annilfi  and  an|Mrnifi 
frmo,  it  taa  fine  platintim  point  bv  a  lew  thotmuidiha  of  an  inoh. 
A  bridga  of  Anc  silver  particle*  will  form,  and  by  riii:<iiig  the  cntho<lv 
tnMT  aoon  be  drawn  up  out  of  the  lii|uid.    The  normiil  rvnistnncc 
ofUM  raapoiider  ia  ali^t,  and  the  action  of  the  wav«  train  ia  to 
dMOUipoaa  the  tbin  lagpan  of  alaotralgrte  between  particlae  of  the 


bridge,  aa  at  tir^t  ili-crih«d.  I'.'it  it  i^n  l>e  shown  thai  lioth 
the  iruTfiisf  and  the  decreajtr  o(  resistance  under  the  wave  iado- 
ence  exist  in  this  latter  form,  popularly  called  the  anti-coherer. 
When  one  lisleiu  in  a  telephone  receiver  in  the  local  droult  of 
the  eleettolytia  aati'Coherer  to  a  tranimitter  giving  oacilktioa 
group*  with  anttcient  fi-equenry  to  fomt  a  nKieieal  note,  two  (Ui* 
tinct  somids  are  heard.  The  watt  and  usually  the  loudeet.  is  an 
irregular  rumbling  sound  overiayuiff  the  second,  which  is  a  pnre 
tnusical  note  of  the  sami-  frt-'juency  ««  »hrit  fif  thf  triumvdttrr.  Tn 
the  seventh  experimeiil  h  r,inilL:i-i.  r  .  f  (■n|..i,itv  :>r 

ihrce-lhousnndths  of  a  luic  mliir  »'i  ■  w  ii  ^i.niucii  aruariii  the  liriei-iot, 
which  was  placed  in  an  ur  tii.-'  i  cm  mi .  i  lu  i-ondenser  shunt  had  the 
effect  of  Hupprehsing  nimosi  vntir«lv  the  musical  note  in  the  receiver, 
but  had  very  Uttle  effect  apoa  theimplacinnbia.  In  an  untaaad 
circuit,  a  eondeueer  shunt  haa  the  oleet  of  vedwring  the  poHBlial 
rim-  duo  to  lite  received  oscillation  ;  as  the  rumbling  note  waa  Iwt 
little  lUfeeted  by  the  shunt,  we  may  ikaaiime  that  this  ia  the  anti> 
coherer  action,  the  breaking  down  and  re- forming  of  the  conducting 
i>ndge.  This  is  a  currenl-iictuated  effect  and  would  be  but  little 
affected  hy  the  »hunt.  A  t;fil\  !inometer  in  the  local  circuit  showed 
a  greater  d<'cr<-its4!  of  cur<>  nt  lm  the  responding  state  with  the  sliunt 
on  tliaii  with  it  off.  This  wuiiUl  jndiente  that  there  were  three  states 
of  resistance  in  the  anti-coherer :  <  h  .\  very  low  resistance,  due  to 
Uie  conducting  bridge ;  (2)  a  coiuiutratively  high  raiistaat  atate.  doe 
to  tha  ntptoia  of  tha  bridM;  and  («)  a vatjr  high  wiialaBt  alata^ 
doe  to  the  raptoie  of  tho  bridge,  otwl  (A«  >olanM<*eii «/  tha  brokm 

emit  <•/  Ihr  briJgr. 

llep'reaeiiled  graphically.  a«  enrrent  How  in  the  local  circuit,  the 
response  of  this  detr  i-fnrto  «  signnl  cMisi^tii*;  <>^  n\%  iinpnlw-s  woijd 
be  lis  shown  in  1  1'"'  Muailict'.  tin  m\  iinimUi  »  i\ri  .  .n- 

«iil>'r>-il  as  single  iHuiiirettioual  iiup«l»o».  The  Ime  au  repieixfiite 
•.r..'  n TiinU  luirent  flowing  through  the  anti-coherer  when  no 
iiupuises  are  being  ri<c«tv«d  aud  the  detector  ia  of  low  teaistauce. 
The  first  impulse  bi«aliB  dswB  llia  hridge,  aad  tha  Unabe  fepnaaata 
the  fall  of  current  due  to  the  rise  In  teeiitaBee,  tho  Ooloetot 
poMing  rapidly  through  the  second  to  the  third  state,  or  very  hijjh 
reaiatanoe  polaiiaed  condition.  The  impulses  in  this  signal  may  be 
oonaidered  to  be  one-hundredth  of  a  second  apart.  From  r  to  the 
detector  remains  hi»;hly  resistant,  and  at  ■/  the  second  impulse 
antivee.   This  tveonA  iiupalse  breaks  down  Uxe  polarisation,  aiMl 


Aa.  «. 


the  deU-ctor  falls  momentarily  tfl  the  second  slate  of  comparatively 
high  roistanea.  Ii  i-t  ihtu  aciinj,'  as  an  elertrolvtii  rolicrcr,  the 
rise  in  current  dt  being  duo  to  the  breaking  dnwn  af  n  ji  lur.s  ition 
layer,  which  is  almost  instantly  re-formed,  the  curriMil  (ullink;  ui/iiin 
as  shown  by  <•/.  Thi^f  i«  repeated  by  the  third  impuiso.  Ik-tuisen 
the  third  and  fourlli  it:;|i  ::-f  the  bridge  tii,  .l-i  ;n  re-forming,  but 
11-  broken  dou  n  again  by  the  fourth  iiiip«il»e,  iw  shown  by  the  cur- 
rvnt  &U  kl.  The  ftf^'and  sixth  impulses  errata  tbe  device  to 
ileiereaae  the  resiotanee.  and  after  the  last  inipulee  the  bridgja  haa 
time  to  re-tom>,  shown  by  the  current  rise  s^  tiie  low  resistant  atate 
tu  continuing  until  the  next  signal.  The  nimbliiig  note  heard  in 
the  teli-phuiie  is  due  to  the  occasional  re-forming  of  the  bridge,  lui 
«lii>wn  at  k.  It  will  l«s  seen  that  while  the  breaking  down  nf  ihe 
bridge  la  »ccf«mph»h»nl  bv  curri-M-  the  nppooito  action  is  due  to 
potential  ;l  ul  -.hi  w  .li  riscr  -.-iniit  .  Iiiiiiii  i-.-  Ctie  current  peaks 
rhitm,  'ua-. iiig  tho  dett-i'nr  nt  \  ,-r.  high  it tii«Ukiiv'e  from  c  toy,  aiid 
iiiiiii  '  -..i  •  This  not  (  i;lv  i  hiumales  the  mu-iical  note  hoard  in 
liie  telepiione  receiver,  but  decrea.M.-8  the  tjalvanoiuctor  di-llection 
dtning  tkie  re-.]<ond]ng  statab  TUa  onre  ia  mtendad  to  be  an  ideal 
one,  and  no  attempt  is  made  to  show  reel  mtioa  of  enrteiic. 

Hctumiiii;  to  tho  form  of  tlie  electrolytic  detector  first  considonwi, 
it  is  apparent  that  although  it  is  capable  of  rectifying  high  frcHjucnay 
nirrents,  th»  reclilicalion  is  not  an  iinpurtanl  action.  Like  the 
metal  tilings  coherer,  the  energy  in  the  local  circuit  i»  derived  from 
the  local  battery,  the  chief  elfoi't  of  the  received  oscillaiioiiii  iieing 
to  release  this  energy.  In  its  eonslruction  certain  ele<-trolytc»  are 
found  to  give  belterVesults  than  others.  In  ail  probability  this  is 
partly  due  to  their  relative  capacity  for  nbaorptiOB  of  agcyMa.  )lot 
example,  h\  popho»pliorua  acid  gives  mueb  better  laedlle  MMt  pihcie'' 
phorie  acid,  and  nitiia  aeid  with  a  oertain  amount  of  nitrami  i> 
better  than  nilrie  alone.  A«  the  owe  acida  contain  lata  oxygen  thaa 
the  if  acids,  this  is  tiic  probable  reason  for  tho  ditTorence. 

The  elcftrnlvtic  ri-»|K)nder8  which  I  have  di-H-t-nbed  *e<m  to 
poesess  in  the  higheet  degree  the  qnalitiea  neceeeary  to  place  the 
art  of  aavographjr  on  a  basiB  to  eouipcw  with  exiating  telegtaphio 
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eervire  by  land  ixa  well  M  MS.  Tb«y  an  •xtTMrdLaftriljr  tMUitivo ; 
regiiUr  in  response ;  strietly  qmntitativo  and  uiliiaiMie  ia  Mtioo : 

bavp  approximately  constant  normal  iaetor»  im  regmrds  re«i«tanec 
arul  capncity,  allowing  tbos  a  speed  of  word  tnuimmnion  limited 
only  by  the  ability  of  opcrjitor?  to  strifl  an3  rvrfWe.  By  Bmh 
moans  the  problem  of  clcctrn  nl  t-miii^;,  or  •^y.:'jju\,  ar.i-  •  iiuiniou'.l v 
simplified;  for  iK^rp-rnfftr*-  ijjc  i-rnilii-  n'liiirw  oi  ttht  coiiuri-r  ItaM 
rendsr'^l  it  iiin-rmiLl  h  to  ri-'^ila'-<:  ticsi'l  v  the  conslnnt*  of  the  tuned 
skctriciO  ciTciuU  in  wiiich  it  is  placed,  thiu  making  syntoniaation 
by  its  employ  at  batt  enid*  and  miaaitaiii. 

In  reenlarity  of  Mtlon  ths  ntpondtr  b  strictly  comparable  with 
the  Bnuier&ra  magnetic  det«<'tor  as  developed  by  Wilson,  Shou- 
inalcer.  Mareoni  and  Ewint; ;  while  a*  rri^ards  rvbttiro  scnsitiMJiesx 
there  is  Co-day  no  comparison  between  that  of  the  magnetic  detector 
luid  the  electrolytic  receiver.  Moreover,  the  ilfivioe  i»  practically 
indcvlnictlble,  while  its  synsonisinc  qnalitiea  enable  ua  to  so  cut 
out  fiirei^  signals  and  elvt  '.rir  ilisturlj  vines  as  to  render  wireless 
cnrnmnnicstioa  b)-  Uii»  weiuii  iimnuno  from  iiUeiruption  where  the 
Mhccar  <»  Isas  asoaitm  OMfiMto  MMtar  ii  an  inqioat^ 


STITUL* 

DV  L.  St.  UAMOCK. 

The  Hay  CoutiEiea  Tower  Co.'s  system  ia  reiiiarknblo  for  the  fact 
that  allamatin';  current  at  different  votl»;,'cs  and  frciiucncics  in  di«. 
tribat«d  from  one  main  generating  sUUion  (Cult;at<3)  over  a  wide  area 
in  California.  Fotontiy,  tha  qnrtnn  was  opemied  far  tlia  tomgua 
named,  biu  now  tlw«s^t«m  faians  pwt(o(  tbepla«af  ^CiliCwiila 
and  Elsotria  Coapn.  Tb*  main  eantfal  alatten  ia  diivan  by  vatei^ 
po««r,aiid  ita  «|itipnant  ia  aa  Mtowt:— 

Generators. 

S  l,OaOlc«.,  MOtvn.  per  niin ,  3-pha*e  CO  c/fll«9,M0-f«lttodaslar. 

3    900k«.,  3r>0  revs. per  mio.,  S  pbaaa  <iO-(y«liaS,4MI-vo|t  indvoler. 
1    730kw..  384'>  revs  ptr  mio.,  3  phase  US-CfSla  S,MO-VOllllldaetor. 

J      50kw.,  SOO  revj.  jwr  mio  exciters. 

Sdiliible  tangential  water-whouLi  with  deflecting  nozzles  are 
din  ctlv  contiectt^d  to  each  generator  and  exciter.  The  low-poteniial 
switching  ia  made  as  simple  aa  possible,  and  only  such  inotnimentE 
are  centralisf^  hk  are  needed  to  r.>ntrol  the  plant.  Tlie  rest  arv 
scattered  about  the  building  n<::ir  tli,  ipparatiia  to  which  they 
bulou^.  Oil  switcheit  ar«  lUMd  oxcluiu^cly  for  the  2,4<:)0.  volt  circnitti, 
at  wnich  voltaiaa  all  tba  nuMhiaes  operate.  The  transformers  are 
aU  oil-snsalatad  and  watar-eooled,  the  majority  of  them  having  a 
capacity  of  V.'jOkw.,  but  there  are  a  nitmbar  o(  ouallw  aizea. 

All  low-potential  wires  and  cables  arc  rofl  In  a  snbway,  whUe  all 
the  hii^h -potential  wires  and  connections  are  overlieail  in  th«  gallery. 
Orij^iniilly  an  immense  amuunt  of  wood  was  used  in  mounliiig  the 
hiKii -potential  switches,  li^•h tiling  arreitcra.  \c.  This  con.itruction 
was  destroyed  by  firo  in  Maroli,  19I>!J,  and  hiia  boon  replaced  by  a 
brick  and  tile  and  •<ti.iid  construction  h\ii]t  up  on  thi'  cplJular  system. 

The  uniriue  featurif  of  Colgate,  ;ih  i: iI  ^iImimj.  tl;r  n"iit;ili._r 
and  variety  of  very  lii;;h. potential  circuiia  radintilig  from  the  plant. 
The  (olliiwing  table  gi\  .-4  a  li»t  of  tbem : — 


clwslt.            \"  ,P"'*' 

eull*.  miles,  hnes. 

Malarial. 

1 

«>e»cb 
circuit  "-'^ 

Ktto'TOlts. 

Bar  -  ■  -     i  ^140 

bacra-      i  «  i 

nitDto  /  '    •  " 
OroviJV.     1  » 

rule  . .  / 
Ni-v»da  .     1  lit 
Neva-la..     1  K, 

I 

1 

I 
1 

■I  Copper  . . 
i  Alamio'm 
<;«)  M  :  Alu 
1  m.  Cpr 
.Muminum 

("oppvr   . . 
Copper 

3 

}• 

S 

3 

s  m 

i  60 

s  so 

4  CO 

8    '  60 
i  133 

tO-50(W 

40 

■lO-SOlJO 
13 

31 )  On  same 
34  polo  line 

llii-i  viirii-iy  of  w  r\  ii:t.  can  only  bo  h.-indled  •mccessfully  at  the 
po«ir  houM-  end  by  r-iiher  uuing'individunl  lrajinformer«  for  each 
hue,  by  UHiiist  i>  grent  mmiy  high  poU-ntiiU  ri\vilche«,  or  by  a  couibi- 
oali-m  of  iho  two  ni<  th<^h.  The  third  metlioil  was  eventually 
adopted.  The  odd  phase  and  voltage  Unes  ha<l  to  have  separate 
tnnafonmta  wUeb  «afa  operated  from  the  low-potential  switclio.-i, 
iwd  WWe,  to  alt  intents  and  puq)0*<i«,  a  part  of  their  respective  linca. 
Tlie  stowlh  of  tha  plant  was  such  that  tba  odd  voltaga  titrce  phase 
hnPH  could  not  be  avoided ;  however,  it  was  plattnad  ttlttm.-ttely  to 
have  tiieiM'  all  up<>ral<'d  at  the  same  tOBiioa. 

Tliere  were  four  d.-.igoH  of  Bwitche««qiploy«4,aa<ollow»  :— KirM, 
an  tiitpr-i  tifv  svvstrh,  which.  wh»n  open  or  clo*i-d  wii.i  perfei-ily 

*  AUtract  oi  a  Taper  read  before  Seetioo  E  it(  the  St>  Umia  IiUcrni»4ioiuU 
Zlcetrkal  CcBgren. 


■a&  but  would  not  stand  being  opened  onder  (nU  voltage  and  heav^' 
•niTent.  Thia  was  simply  a  blade  alioot  Mtn.  long  with  jaw* 
moanted  on  large  insulators  which  were  carried  and  held  in  place 
by  suitable  (mine  work,  the  blades  being  pivoted  to  one  of  the  jaws. 
Thi>»©  switches  were  suitable  for  etitling  out  a  dead  line  or  wotild 
'  [K  II  the  full  voltage  of  a  DO-mile  line  if  thi-rv  vter*-  n<>  load  on  it. 
Tliey  were  also  adapted  for  rutting  in  and  ont  banks  of  iinloadtsi 
tranaformera  but  with  full  vultage  on.  They  were  used  in  scries 
with  main  switches,  lii.'i  itimi^  arresten  and  otiter  device  tliatmuM 
bo  tatai  out  of  Kervice  occasioriitlly  witboM  bavfaiR  to  abut  down, 
and  waro  alio  «iiiployed  for  temporary  woric  and  laMlng.  Saoond, 
the  Stanley  switob,  which  was  anranged  to  break  the  tin-  f\  lubo 
tilled  with  plaster  of  Paris.  This  served  the  purpoue  m  ■!>  \biM>ncA 
of  anything  better,  bat  was  clumsy,  slow  of  operation  and  often  out 
of  repair.  Third,  the  oil  switch  with  horizontal  break.  This  switch 
was  not  inittallcd  where  it  ha<]  to  handle  heavy  load!<,  but  there  were 
KOinu  very  «everc  tests  put  on  it  which  it  stood  remarkably  well. 
The^ie  tents  consisted  of  opening  a  dea«]  .short  at  a  <li«taiicc  of 
100  miles  from  ColgBt«  with  fdl  generator  capacity  behind  tlie 
line.  Fourth,  the  oil  and  water  switch.  This  switch  iu  its  original 
fonn  waa  put  undar  astramaly  eavan  tatta  wbieh  it  stood  wondais 
fully  woU,  opanuiff  35  dead  ibofta  oa  a  dlKkiioirtdt  Una  fat  qnldcsuoees- 
sion,  aonio  of  which  wcr<^  '240  milea  irottl  tba  ggenemlur  via  ihv> 
pole  line.  However,  the  design  of  this  awlteh  was  not  siiitabli;  to 
the  duties  required  of  it.  During  a  severe  lightning  storm  it  broke 
down  and  was  not  replace<l.  The  concensas  of  rciiult^  pointed  to 
Ii'irizontal  break  oil  switch  as  the  one  that  atoo<l  the  lest  of 
ii  111  il     rvice  the  best  of  any.  | 

Tim  aiib'^ttations  and  the  wiring  for  them  were  its  various  iw  could 
be  imagined.  The  transformers,  as  a  general  thing,  were  tvouiid  »o 
that  they  could  U:  used  onywhuie  uu  the  »,vsloiii,  and  laps  were 
bmight  MH as  thM  aiHiar  tlna-phaaa  «r  tm-phaso  circuits  could 
bo  fed  Iram  Iham.  Throo  tnuasfonnen  were  generally  used,  and 
taps  Were  brnii^'hl  ont  from  the  winding  so  that  the  voltage  eottld 
be  varied  as  needled.  When  two-phase  scrv  ice  waa  «iveu  from  tlneo 
transformers  it  wan  found  unsatisfactory  for  iiiolur  work  on  itcoount 
of  the  regulating  coiln  varying  the  phase  angle.  In  sevi-ral  cases  a 
single  tranaformer  waa  installed  (or  hinglp-pha»<>  nirvirf  in  nitiall 
towns,  the  high-potential  side  having  one  nir-  nt- n  hi  il  t  i  >no  of 
the  line  wir*--i  and  the  other  to  ii  ground  plate,  very  siUiiifat^tory 
service  being  given  in  this  way  in  small  towns.  The  sub-station 
buildiiiga  vari»d  from  sleel  frames  covered  with  corrupted  iron 
in  impartant  loaationa  to  aa  ordiiiM?  woodm  baiUiii(  in  aama  of 
the  atfiall  towns. 

The  switch  boards  in  a  few  of  the  larger  stationa  were  qmte  eom- 

plcte,  but  in  the  majority  were  very  simple,  there  being  genorallT 
apparatu.s  to  meet  only  tti.'  nu  t  "urgent  needs.  Higli-polcntial 
switches  were  usually  prt  i  i  1  n  i  nch  station  ;  in  the  larger  ones 
they  were  cither  Stanley  oi  liojizontal  oil  break ;  in  the  smaller 
stations  the  cheapest  kind  of  a  long  knife  switch.  Devices  were 
usually  provdb'd  mitiide  pj  j-nt  the  line  clear  from  the  bnilding.  Ten 
sub-station  ,  ■■s'  ,-  '  ii  .t  im  i  .  rvice  when  the  hue  vv m  i':'"  t'  '!"- 
mission.  In  lim-e  yitm  lirnt  liiisuber  lind  mcreit  ,  il  in  211.  T:La 
majoi'it.v  of  these  stations  needt  i  litili   uti  i  '.i 

The  lines  demaudod,  and  got,  especial  cnrv  and  attention,  it 
might  be  said,  i»  yanniBljirinaMplaa,  tlHit  than  navor  ia  enoimii 
muney  pat  into  the  linaa.  We  will  deal  alone  with  the  140-mila  tiiw, 
because  tliis  is  lypieal  of  bow  all  the  others  were  handled,  ci<p«ciatlr 
thoH«  carrying  tno  Ugber  potantials.  Elaborate  pn.caiition.'i  wero 
taken  to  di.Hcover  an_\  vveuKnoM  and  repair  it  l>«fore  a  breakiluwn 
coidd  result.  However,  wecouki  not  alwiiys  tell  just  liovv  fast  things 
\s  rre  going  to  happen.  In  the  conrne  of  operation  the  following 
uli  ■  rvutiuns  wore  made  : — • 

Wood  pins  were  destroyed  by  the  hundreds  near  salt  water, 
eross-arms  a  few  and  pole!<  only  two  or  three  in  the  course  of  three 
years'  service.  Ulawt  in  nut  bUilaUu  fur  hiKh-putuatiaJ  imuktors 
under  the  eondifions  M  tlmr  aiiai  on  tbia  ^yataaa>  An  an-psnalBia 
insulator  baa  been  and  ia  being  anhslitnted  tor  the  composite  inm- 
lator  OS  fast  as  conditians  will  permit,  es[iecially  near  salt  water. 
The  insulator  first  iiihUilled  has  so  little  margin  of  siifety  thiil  if  it 
Were  broken  at  all  it  was  ordered  to  be  removed  from  tlio  line.  If 
only  a  small  piece  were  cliippcd  out  of  the  edge  the  risk  was  taken 
for  a  time.  The  only  pluoi'  where  we  had  trouble  with  the  accumu- 
lation of  dirt  on  innulatiii°H  wa-i  near  salt  water  niut  cement  works. 
There  may  be  a  good  ileal  of  noise  at  an  insuhitor  on  a  wood  pin  for 
many  weekaand  not  much  d.-vmsge  result,  but  it  ahotdd  bo  vvalched 
closely.  With  a  steel  pin  and  a  wood  cross  arm  this  aoiise  will  not 
bo  luiytbiug  soritnu  aicapt  in  some  unlookcd-ior  plac«>  due  u>  local 
conditions.  Th««*  «hoitl«l  Im  watehad  doae|y  on  general  prm- 
citileij.  Ocean  U-i^n  cikiise  tll«  bomill^  ol  vary  Uany  wood  pins, 
while  cross. arms  iiiid  poles  suffer  but  llttlo.  FogB  a  fow  miles  back 
from  hjih  water  <lo  not  affect  either  pin*,  crasH  iimis  or  poles.  Kain 
is  Heaven's  own  blesHing  on  a  bigh.iMtenliiil  trAiisiiiission  hue.  It 
clean*  the  in-^  ilatons  and  stops  a  good  deal  of  the  diimiige  to  wooden 
supports.  'Ibis  IS  true  of  »;dt  vvutcr  tUsliiets  e«pei  iitlly.  Tlie  firnt 
few  drv>p»  lluil  fall  i»(ler  a  prolougtd  dry  spell  causi's  a  good  deal  of  a 
diaplay«  which  soon  passes,  faowet^ar,  and  all  ia  qtiiater  and  ballar 


Digitized  by  Google 


THB  ELEarmOIAN,  NQYEMBEB  4,  1904. 


90 


thuii  it  u  ii^  l-i I  I  .  T'ii>  .l.sjilii;,  i  v  ■.  not  nfTcel  tlic  piiwer-lioUM 
lond  to  nil  np|>r('cinlil(<  tAtflnl  nor  iiiH<«  it  (UTvct  ligUu  Or  wulurs. 

Tfao  turtingof  thi*  line  in  a  nin  ■t«nD mvw  c«wi*d  tb* aliKl'U 
trouh1<>,  in  fact,  in  dnagiiif  bom  one  Kne  to  the  olher,  TohaRi' 
biiK  iiianv  tiiiK's  beon  dtnwn  inotnntly  on  the  iuA  Mm  during 
luiavv  rain  8tonii«  wfthottltht' >iliKl>to«t  dii^tuHMnc*.  Thamiparience 
lias  iH'in  thiit  long  ^pJll)s  nro  pn^fi  rabli^  in  ulniost  ov«ry  cuiu>.  On  u 
luountniii  lino  built  ikluint  two  y^arA  A4^>)«oni4>  very  K»ng  Hikjiiiii  wori' 
unil.  (Init  ^MVH  l.HKMl.  with  t^^  i.  -  I'sr  Hm-  t>  .•■il  irlor.  n 
;l,'.0,0(X)  c-m.  Atraudcd  aluuiiimm  ciS  1.  ,  mnl  ii  t  c.  i  •  I»c«t  of 
Kati^ifiiction.  Kvrry  indicaiioD  i«  that  litt'cl  nhuiilj  be  uncd  for 
high  potcntinl  1iti>'  •xippdttt  ttom  (he  graand  up  to  tha  inmlBtor 
(hjrou^huut  llic  »>sU.'JU. 

Th»  laiw-polMiuiil  diititbMing  igrttenM  mm  v«y  tilllo  IrafeU*, 

uA  h  WM  Yvy  teMom  (liM  (hn  fiinwnt  atiiUaMo  torn  oot  be  iHed. 


AMIBICAM  P&ACTIOfi  W  HiaH-ISHSION  LIMI 

ocnimuonoi  ud  npnuxioii.* 

M  M.  IV  A.  c<  nmuKK. 

Above  2,.10O  voIt«.  wborr  tr»ii«mli«>.ion  prop«r  r<->illv  hojnn-i,  the 
lint  volta|{<-  nnw  roininoiilv  <>iiipl<iM-<l  in  fi/KH),  win  li  liijtire  haa 
tN'cn  <'.itablikhc-d  a?)  HtHndaril  by  tho  lu-cdii  nf  the  li^hliiiK  plnnl»  ni 
thf  ^rcat  citicn.  I'or  this  voltagp  dirwt  KcnTaiion  itt  hi^b  pri'«»iiro 
la  aJinost  invariably  umd.  Tho  note  hii;lic'r  viiltag^  nnw  coiuiiioidy 
employed,  and  practioally  llit'  tirit  oiio  for  wliiph  utt'p  iip  lrani4. 
fonufmarv  u»od,  ik  l.lXtH),  Tlie  twxi  irtcp  i«  to  'ii'LOOO  \  oU»,  wlm  h 
{•  ihe  htgll«N<t  figure  rVMched  WitiMNM  epMtel  atudy  of  iii»ulutorii. 

•witeliMi  »ntl  liglauiiig  MTMtm.  A  voltage  of  S&.utW  i»  empU'Vid 
in  a  nnmbar  afplMite  fcidtt  ebotit  ttve  yemra  »ff»,  end  M  ibiit  dtinn- 
till'  i^pMial  dUnenltin  due  to  ttne  capacity,  mniliilor  cmtn- 
lij;luiiin)t  iirreM'T  ffTtotn  nrvi  •'witcblDif  begin  to  iiiitkt  tluioscK.  n 
•(i  rioui'Iy  fi  ll,  .\boxi  ,;  kmi  ■, villa  tho  ttiUHlard  voUiibi- in  calird 
I  <i.O<>t»,  iUt)io>i(;h  in  all  planl»  tdnt  h»M'  hcn  iofio  i-  Im  .  ii  .  nijibhshpd 
to  op«rHto  at  this  pre  situ  rc.  tlicrc  -  .im  Im  it  iimtalliHl  tmiiHruniirrs 
arranged  for  cunni  ction  to  vnriouii  >oktii^'<  4  of  from  4(M")0  up  to 
(10,000  N  ulla,  and  tlic  majority  of  thow  pbiiits  ar«^  to  day  op<»riilini{ 
ut  ttbotit  OO.UOO  vulu,  auiuv  of  tb«m  bvuig  luutbltj  Ui  oueratti  nt 
tlw  biKbi'ot  praaaure  on  aecomt  ol  the  character  of  line  uuidaloro 
onwinrklly  inttaUird. 

For  ■wiichin^'.  tho  pr^aont  typ«  of  1JNM>-V<ill  «B  awiteb  haa  been 
IK)  welldnTelop<fd.  by  ronMin  of  the  gmt  mniibfrof  planlaopcratitiK 
at  tilio  pri'T^Kure,  that  for  handling  a  pnrtirular  aitiouiil  of  <>rii-r^v  it 
in  liutli  cheaper  and  (wttor  than  any  -AHt  volt  itniteh  on  ihr  innrlx't. 
1  M-  b«»  lx'<'n  iiiaalc  of  a  lonu  arc  lir'aker  iMlwetii  purtHiii  tcriiiinati' 
iind  liiUi'  i-iifl<»<>l  fiiw  H  fiimi  drawn  throiiKb  a  tokn'  tilled  with  « 
lini',  iion-iondiKliiin  ^Hiwih'r  and  of  oil  »wit('lu'i>.  Tho  tirst  two 
l\ (>«■>,  w  hili'  iiiti  rniptinu  the  t  iiouit  Well,  drast  an  iirx'  of  nreK»ivi- 
Ici)i;th  and  prohice  a  •inrijiiig  wliu'h  may  rrsiill  in  an  t.-in-t<!ii.«cd 
pott'iilial  of  at  leiwl  a«  inorh  as  M)  per  cent.  In  cotueijuonca,  thetu- 
t>pea  are  rapidl.v  di«ap|>earing  •^•-cpt  in  plunts  opcmiuiR  at  IS.OOO 
\<M»  and  below,  where  the  earboti  brtmk  i-^  prefcm  d  to  the  enclosnl 
fuae.  though  it  ie  comnwn  to  ini>tal  the  tu<>  in  Herie!>,  itllowim;  tlie 

fuse  to  opcrato'iiH  a  Mifely  deviee,  but  iiol  for  ihi-  piirpoHe  of  ^<u  ileh 
ing.  Tho  type*  of  tune  ulurv  uire  in  draun  ihiouKh  n  tutw  IiIIinI 
Willi  p«>wiler  w\ui  found  to  operate  !iiii're«'-l'ully  up  to  40.<Mlt)  voltn 
and  without  senoiu  .tilrginu  on  the  einii;;  h  •.  tin  fjowder  Ikiu),' 
bluwu  uill  Wltli  groat  forci*,  wlittlei-Hl  over  tiie  entire  ntution.  The 

veitieal-brmk  oil-ewiteh  haa  the  advuntnge  that  iiie  nmount  of  oU 
contained  in  the  d)  tank  ia  relatively  muiUI,  and  will  add  topcwible 
eoiitlngrntion  only  a  xU^I  aoiount  of  fuel.  'I'liit  awitch  U  oftrn 
found  oil  iHivore  »l]ort  drellitB  Uowing  all  the  oil  onl  of  the  (atik 
ttlilcNt  lh»i  tank  i*  built  very  (Iron^ly,  when  it  bpcompa  neptsaary 
to  iiMRllnte  the  plunder  from  tlie  tank  a*  it  enter»  the  <t»ilcb.  The 
hoi-i/tiiital  brciik  su  iteh,  while  eontaiuini,'  »lar;;>'  Hiiioojit  of  oil,  vsill 
lor  the  same  liMigth  of  brouk  handle  about  "J.'i  per  <•<  nt.  O  'lrii  ener^'v 
at  any  detinite  potentijil.  Tliiti  switeh  ran  so  ■te  -.iiillv  he  m-<i  d  al 
f>ll.(K>0  volt",  and  np  in  ibu  pn  -eiA  tune  hjis-  nut  lieeu  iiiotui  to  i>!  .w 
lUc  oil  (rotu  ihv  tditk.  No  dislaiLi  pieferencij  n  jjjveii  to  the  htiti 
teoDtsI  ewiteb,  ibongb  the  writer  bi  he;  i  ihi>t  ia  die  fiuiin>  tlitK  igp-^ 
will  l>r  uafd  aa  a  otandard  for  the  bi^-Ki xi  [>  .leittinlcu 

'l'!n  .  |vi-v<e  tniiiiiiuin'iion  with  twM.ii!i.is"  ilU'ril>Mtinn,  di  ■•erihod 
by  M  . .       It  at  the  1  nti  ruational  ('oii),'i'i     id  is  vi  ry  i  vteii- 

»ivi  iy  miploMil.    Ill  ;;ei<rr:il  It  iil^i>  lie  -itiited  thai  up  lo  >  veil* 

the  ileltil  eoliiu'etion  is  (,'eiienilly  pr<  lern  d,  priiH'ip:iil\  i-ri  ;iu»e  w  ith 
thi«  eonneeliiin  a  );ronnd  iipuii  one  line  d.n  s  iiul  iieec!.>;ii  ilv  result 
111  a  shorl  «'ireiiit,  and,  furtiiennore,  the  serviee  i-*  not  riiv-t  s>;arilv 
interrupted  in  tlie  imko  of  the  fiiilure  of  n  »ni;;li'  tiniwfunnir.  .\l 
^olta;;l•1  hi>;lur  than  'i.'i.OtM  volla  lh<'  iriHistornu  rsi  for  di  ltii  eoniiee 
tion  bceiiinc  more  ditltetiU  to  hnitd  and  ii)>iil»le.  Knrthi  riiieie.  ,i 
ainj;lo  ^jrouiid  miywhore  producii  disturhmie.  »  uf  n  m  rioiiM  luitfu  ter, 

*  Abatcaot  of  a  Faper  toad  before  iSecltoo  1>  ol  the  St.  Lonid  Inicr- 
naligvd  Kleetiiod  CkwertM. 


an<i  in  consoqnence  the  alar  eonneetion  with  tho  grounded  netitral 
i.<i  biuployed,iidvautii4ii'  being  taken  of  the  tact  thai  a  grounded  ueutt-al 
aide  ID  the  dktiibution  of  tmbalanoed  loada,  and  Airwennoiie  tho  iiee 
of  pceanire  which  may  oeeur  boat  line  diaohargo  at  the  time  at  anoMii 
oireolt  or  a  abort  eireuit  an  nol  ao  likely  lo  pradnee  aariona  reaiiBa. 

For  (he  dietribotioa  of  current  through  the  loW'tenilon  maiBa,  it 
lit  generally  the  ciistom  to  tranaforiu  lo  'J,!IOOvoltH  two-phanti  tinlom 
eitlicr  the  load  ii>  mainly  one  of  motiirs,  or  iinles'ii  thpro  arc  iiiipor- 
lain  inolorB  of  considerable  fi/e  to  he  siippllEKl  at  a  dislanco  of 
^  iiiilo  or  more  from  the  aub  atation.  In  8urh  cases  three. pha«e 
•i«r  eo>-.n»w-ted  four  win'  di-itrilHltioii  i»  employed,  allowing  tho 
.'luiiii  I  ii.i:^  (•-•  diitril.  I'.^iii;  devico*  citlii'i  1.;  n  2,yOO-volt  circuit 
Ix-twoiMi  lined  and  ilie  iieiitrii!  wire  or  a  coniioelioM  to  a  4,Ci00  voll 
deltit  Wtcnit  ior  balanced  IcmmU,  Tbia  aonibiiiation  of  eirttiit«  in 
found  lobaoitrwneljr  oieAil  where  auised  load  ia  to  be  supfitied 
at  varjriniR  diataatcei. 

In  the  tuoal  MMonl  t^vpea  of  eonalruetioa  <he  hdgfat  of  pole  ia 

iimiteil  a«  mticb  M  ponnihle.  Many  tiories  of  tc<it«  with  gloics  and 
piiri-eUiii  ineulaiora  have  shown  coneltiiiivi'ly  thai  tho  porcelaia 
iii>ulator  haa  a  greater  merhiMiiral  utron^^th.  i»  Iom  liable  to  surface 
leakage,  haii  a  onfe  dieleririe  >tr('iiglh.  and,  in  nddilion,  that  it  ie 
eveeediugly  diflienlt  lo  so  break  the  hef»d  of  a  po-rf-i  Inin  itis  :l;il.ir  aa 

10  allow  the  wire  lo  fall  away  from  it  i  tlir  .i  tti,  i  )i  ii.  i.  lli.  L,'|iuw 
insulator  iit  elieii|x~r  and  easier  lo  iuHpcet.  <  nie  diSiiwikttislA,(e  oi  porer 
lain  in  ihiit  there  ia  an  unrertaintv  as  to  its  Holidity,  and  that  it  i* 
onl.v  poKKihle  to  ascertaiii  iu  wlidity  by  tuo»t  careful  high-vollaiju 
teitta.  The  >|umiion  of  the  form  of  ilign'Tcltagie  inenlator  yet  m 
in  dinpute.  operating  engineer*  being  inclined  to  a  design  when  die 
potticoato  are  very  l'>ng  and  comparatively  rloso  MMcther,  BO  that 
preal  ereiping  di»titiire  lio  given  oNor  the  surface  Of  the  htaolator 
rM'l«<>«'n  line  and  line  an<l  Ix-tween  lino  and  pin,  eoiitparativi-ty  little 
re^anl  heini;  placed  on  the  llnshiiiK'  dintanoe.  Kiigineei-!!  of  the 
manufacturiiif,' miiif a'lii'-  In^never.  incline  tiiveni-H  n-ie  of  n  •ii'ich 
more  open  t.f  .  ■  t  '..tii-':-  <li^»in>  t,  i  .iinl  wi't;  li  xs  iK'ttid  ini-  This 
latter  fonii  un>loiibtedly  i;ives  tho  greatest  sparking  distance, 
hiM  the  least  dark  tpaeee  within  it,  and  is  uiorv  readily  cluanod  by 
rain  sloniiii.  It  is  also  important  titat  eurh  an  utsuktor  b«  poo- 
Htriieti  d  to  operau>  at  high  voltage  without  noiee,  and,  aa  then  ia 
a  detinitc  loni^  ef  encrg\  wlionevar  the tnanbitori  on  a  line  are  noiay, 
it  may  be  safely  predicted  that  the  open  type  ol  iiuiilator  is  to  M 
the  one  that  will  Im'  in  Ihe  future  considered  as  the  standard.  While 
irmnlattir  si/c  may  Ih'  lartrely  detennit  r  l  I  r  t.irn:,  ii^  the  saino  lime 
«!•  niuv  in  ireiionil  note  thai  up  t  l'i.i»iO  .  Its  in  ..]  ilorx,  v»bether 
of  gla>fi  or  poreelniii,  have  a  niininiiitii  diaiiieitti  ol  alxuit  ^in.  \ 
Tin.  iiiMitatur  can  siicee*sfully  l*  used  on  voltages  as  hi.h  ;i. 
'2.'>,(J<)0,  a  lUui.  uisuUlor  u  autiicieut  ap  lo  40,0tX)  volu,  while  at 
tiOiOtIO  volte  ii  doca  not  acam  aaia  to  iaatal  Inawlatora  haWag  lew 
dtanMrter  at  Ihe  top  than  14tB.  A  gnateir  aiae  wouM  imaciably  bo 
iised  lor  then  high  voliagea  if  the  pioUeaie  d  (iw  maanfMntia  of 
porcelain  and  mipport  of  the  inenbUor  were  altogether  aolred. 

.Vt  'i.'i.OllO  V"lts  and  below  a  w  ihmIoii  insulator  pin  can  be  success - 
fully  UM'd,  and.  iiidieil,  formn  a  certain  protection  to  the  line  by 
niisoii  uf  the  fact  that  the  pin  itself  is  a  iMifc  iliHubilor,  niid  is  unlv 
in  (binder  <•(  iN'ing  burned  where  the  insulalor  is  puneinrod.  .\bove 
thiK  siilt.igi',  howe\er,  only  metal  pins  cvti  bi'  emplovod,  not  only 

011  accouiii  of  the  liirge  si/e  of  the  insular  i  .  1  m  also  on  account  of 
the  fact  th.At  there  is  much  burning  of  wiio<iiii  pins.  There  is  no 
doubt  that  ihia  bumiug  eHect  is  due  to  leakage  over  the  surface  of 
the  uuulutor.  but  it  ie  evtretiiely  inle<resting  to  note  thai  Lu  some 
Vim*  the  pin  ie  actoaliy  charrvti,  whereat  in  other  erne*  there  ie  an 
iippareol  diHuaoeiation  of  something  in  the  wood. and  peculiar  aalla 
arc  left  behind  either  reduced  from  the  atUMapheie  or  from  the 
niHterial  of  tho  wood  itself. 

For  lr;in'^iiii<?ion  w.irk,  where  the  wireg  are  smaller  tlu-vn  ,;,in. 
ill  dimiieler.  os*'  is  not  made  of  wifl-drnwii  copper  wire,  and  it 
iii.iy  be  Ktfttid  tlmt  the  sland.ird  in  .\iiierieiiii  prAetice  i*  louse  .soft. 
dniwil  wire  only  fur  hirge,  hiw.|MilMiliiiJ  nn  i  ts  vi:  .  -.  thi  i^iiiall 
ehaiigi  in  rondtii'tix  ity  due  Ui  llie  hard  drawing  is  an  iiiiportaiil 
faetor.  I  p  to  ,4111.  hard  drawn  copper  may  be  considered  etandard, 
lii'twicti  ,„in.  and     in.  diameter  the  piactiee  la  evenly  divided 

lietwein  solid  hanl  drawn  wilO  and  strand.  I/irgrr  than  .',,in. 
str.ind  Ik  nlinoKt  invariably  eiupl^trod.  iconic  u^i  hit.H  Ih  en  niiide  of 
s  .lid  iilnioiniiiii,  but.  lU  tho  uialerial  must  be  handled  w  ith  great 
(  Lire.  It  iiiis  111  en  found  generally  lo  be  the  better  praetn-i-  to  eiu|iloy 
nb.iiiinum  .stniiHl.  whu  li  is  more  rendily  installed  a  id  iiene  roliablo 
JiM'  r  in..iiille.l.  for  Hhcrt  lines,  dilnenng  a  siu'il)  aiimiint  of  power 
:it  Miltni;<s  111'  lii.mm  ur  nhoie,  iilunnniuii  is  de>'idi  diy  to  In  pn  - 
fi  in-.l.  Miiei.  it  IS  found  ih'it  ;i;  tin  s  ■  vult.i^-i  »  :i  win  li  ss  thiiii  [in. 
in  duui4t  ler  uiU  diM'lKirjje  llirougii  the  air,  itud  lUi»  dtsrliii-^i  iimy 

rojHiU  in  a  eoMeidoraMe  loee  cf  energ}'*  Aecontiiiely,  it  is  n  u  ihw 

>ible  At  t1ii>se  voltacea  to  «upeeii*riiDy  use  wires  less  t!i  01  ,  ,iii.  in 
dimm  ti  r  no  luiiui  r  vvh;it  tlii'  aiiiouiit  of  energy  or  llie  dnUulce, 
.\i  '  i'rilingly  >vl''-re  the  muouiit  of  eiierLjy  and  the  di-lincu  may 
ri's.dt  in  tin  lnss  )i.>(  Imn;;  the  dvlerimiiiiig  fiictor,  iihiiiumuii 

IllHrll  prefiT.ltile  fer  till    ri  u^mi  th.lt  lit  .-l  delinite  sl.'i    It  IS  uilllenally 

chvafior  liian  oupp«r.  Where  aalt.<«  »  'og>»  U>  be  enfountcriHl,  Iwib 
Almuiiiniu  awl  copper  are  acteil  upon,  xlie  action  on  ahtiuinum  i* 
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grafttw  than  thp  fiction  on  pop  per,  anil,  in  eon«eqiH>ii(>e.  copper  ronst 
ncct'i<m«rily  n^i  AVhero  «iich  rnnditions  ore  not  enconntercd, 
ftlDiiiinniii  H  an  i  i  tirtly  sftfi-  iniitf-rial,  proviiicd  it  is  not  exposed 
to  Iho  elfiiirnt^  n  coiiturt  with  any  other  niitiil.  The  jointi*, 
therefore,  iiiti«t  ntln  r  i;<'  iiimle  of  nlniniiiiiiii  of  the  kaido  quulitv 
as  the  wire,  or  the  joints  must  be  carefully  iii»uUt«d  ao  that  no 
moisture  will  Moctnl*.  Alnminiuu  wuM  M  •tnui^  with  «wrafiil 
reference  to  tm  tempmtufo  nt  the  lime  of  ereeticm,  nnoe  iU 
<Maei«Dtotesi»ndon  is  very  litru*',  nliont  three  times  the  coefficient 
tor  copper,  and  experieno<-  in  ih--  i-tt  ction  of  coppt>r  lines  will  resnit 
Ib  HB  naaafe  aliiiiimilin  line.  Ihe  horn  fonn  of  liphtninK  arrr^tor 
JlilllHllJ  in  Geniikny  hH:i  been  found  t«  opcrnti-  with  invnriabic 
•UMMIO  for  '1>^'  liphtnint;  nrreuti  r  iti^'lf  is  t'onrcrtK  i1.  lull,  ax  it 
ii  IntMrBptiiii;  the  giouiHl  c'lrcnit,  it  <iru\v~  .i  hiri:'-  .i"',  iin.l  <i»''ill(i 
lions  are  prtxiurtJ  on  ihc  Uiie,  which  in  nmny  ciuii »  Iuim-  hti  n  found 
10  hiivc  more  scriouB  rcsiiltK  than  llir  dim-harge  they  were  iruitallcd 
(o  remove.  Condensers  iu  parallel  with  the  liKhtning  arreaterB  and 
i«t  wweten  and  rwwfiiiiea  hvn  been  need 
I  of  diflH  pkaa  any  li*  ooiuidcrad  to  b« 
tar  tha  bii^Mt  palanlials  OfMaitod  flroai  the 


Hon  rar  1 


k  IBW  IBO  LIW. 


It  is  claiiuod  for  a  new  contiimoiK nirrent  arc  Inmp,  w  liii  li  ia 
iMiaa  inttodoMd  lirom  Aiuerica  into  tiiia  eouotrjr  by  lleaars.  J. 
VMet  k  Bona,  HaU  it  to  noaptiomllr  ewnnomieal,  owing  to  the 


Fta.t. 
OuoiuM  or  OeamcnoM  < 
BwwMT  Arc  hutr. 


Ito.  Ir-atcmm  movwi  8ni««mT 


iK'i- <.f  I);  I  iTi  ni.il  >.|.  adyics  rtoibtancc.  Thi  ir  lup  ,  Knsii  vf^r 
two  lUUiill  inlini.il  n  «>l.^nc«s.  one  of  which  pirniitc  tin-  lliuii  mlju-i'.- 
Oieilt  of  Ihf  \i>lt.icf,  wliili-  the  other  allown  soim-  variHtirm  nf  thp 
C0tfcnt>  Iu  the  aUjuuunij  iUustrations  these  reoiiliuici  ii  aic  denoted 
A  Mid  K.  Vot  m  prescur*  ocrose  the  UMim  of  110,  llfi  and  130 
vwUi  Um  prowmn  oema  the  are  i«  etatcd  to  be  abmit  07, 102  and 
Vn  volta  mpcctlTel;,  w  that  aUmit  IS  volts  only  ure  lost  in  the 
hunps,  Thia  leanh  baa  been  abtaiiicd  bv  the  u»e  of  a  chokniK  ('uil- 
VpTun  the  carbons  com*  into  contact  wit"h  eiwh  r.iher  tlierf  ix  a  rn>h 
of  cumnl,  aiid  in  the  asttlU  lypv  of  nrc  lamp  thii>  ni'-li  is  limited  in 
>ilrt'ni;tli  hy  an  <  iti  rnsl  olnnle  r<  -.s-^iiince.  hut  ill  tht  urc  lamp  in 
iiui  sii,>ti  it  •»  ritard'-d  li\  tin  iicii  .i:  <:t  tl..  .  (i. .|-.ii ei iil,  runiii.i-tt  ! 
in  svneo  with  the  arc.    Uuiiiij;  tlie  time  lli    m>uii  currt-nl  is  ihu* 


choked  back,  the  current  in  the  xhnnl  roils  F,  which  ia not  tlunttledi 
caones  the  carbons  to  he  iwpural*  il  hy  a  Hiiituhle  interval. 

rig  '2  represents  tlie dia;,'raiii  id  (•■iiiiii  t  tioni.    From  I  nnd2 

it  will  bi'  wen  that  the  main  ciiiTi  ir.  iIowh  from  the  pnutiv  e  I.  i  n  inrd 
to  the  ehokinp  coil  L,  the  finall  iiitiinal  tri„'iihitiiii;  ifoii  i.  K, 
the  scries  regulating  cuils  K.  the  carbons  C  and  li,  the  second  stu&il 
iMialoixo  A  and  Mtk  to  tbo  naipilire  tanuinal.  The  ennant  path 
to  tha  ahnnt'reffnlntinir  coila  ia  a*  foUowa From  the  poeitive  ter- 
minal to  the  ^hiint  ciiiIm  V,  Ihruu^h  (he  series  coils  E,  past  tbo 
carbons  i'  and  li  and  the  r<  >i»tJinre  K  and  back  to  the  negative 
terminal.  .\»  the  bliunt  luil.i  lia\e  very  little  .sclf  indnction.  Ihe 
enrrcnt  throiiKh  thiiii  i'  prnctioally  alwiiSH  in  pha-e  with  this 
iinpri'i»i'd  \  oltnf.'i<.  and  the  rei^Ulian,  therefbre,  takes  place  promptly 
V,  In  never  the  preN'^ura  Bcnaa  tba  OR,  or,  in  fnat,  aajrwbaia  in  tita 
eirniit.  changoa. 

Nuch  mechanism  as  th«r«<  i»  in  Ihe  lamp  is  of  n  simple  cliHrnctar. 
The  feed  u  by  gravitv  and  is  oiTected  in  the  foUowijig  manner  t~ 
Am  the  oarbona  bam  aowa  and  th«  arc  lengthen*,  the  cnmeBt  botli 
in  the  aaiiaaand  iJio  dhnnt  ooihJaaiiaMa,  aiod  the  armatures  ol  these 

aolenoida  gradually  aink  down.  Tliaaa  armatures  carry  a  clutch, 
which  in  its  turn  embraces  and  anppoitathe  upper  carbon  ('.  When 
the  main  etirrent  Imx  diminished  to  B  predeterminid  deu'rC'C,  the 
iirniii^'eiiienl  of  eli}t<')i  anil  Mrmaturoa  is  iowerc<l  t<i  KMi  li  an  extent 
that  till  part  li  >  Kii;.  IMouelieH  the  table, shaiieil  in  the-  illuslrHtion. 
1  he  I  Iiiti  li  Ninkri  a  lillle  niori',  until  it»  prongs  an'  forced  away  from 
llib  carbon  by  the  weJ^>ng  action  of  1>.  At  tluH  moment  the  upper 
ciulMn  dropa,  the  ahnnt  currant  inereaaes  with  a  rush,  and  the 
annatUM,  dutch  and  carbon  arc  drawn,  en  hloc,  upwards.  Simol- 
taiieoualy,  or  an  inatant  aftar,  tha  main  current  wave  arrivea.  Tba 
cycle  of  ragnlation  then  begins  afresh.  Tba  arc  lamp  is  of  the 
enclosed  type,  said  to  bum  for  alwiit  18ft  hmm  vitli  ono  set  of 
carbons.  Unfortunately  it  in  not  posiuble  to  operate  thohmpa  in  series 
111  present,  hut  llie\  hiirii  -:itisf.^etorily  when  placed  *in<.'Iv>'ii  III) 
Mill  lliain.^.  uiii.Ui    in  i.  1  eM.  u  H  ith  Voll'lt,'e_-<  of  Hti',  :  fi:  :_•  up  to 

HM1  uilt.-, iillliough  at  tie  h'.u.'l.'  r  pre>^Mirii  tlie  arcs  iir^  loii^  luid  hltii.ih. 

Tiie  htnips  are  dcsi^^in  .1  fm  .1^  mid  i\  :tiiipiTes.  It.  ore  pattern, 
the  lamp  is  entirely  selt  rontiuned,  the  choking  roil  beint;  lilted  mside 
the  lamp,  adnae  toiai  height  ia  Win.  In  another  deaign  the  «atl  to 
eitemaf. 


OOmnORART  ELECTRICAL  BCIBHCB. 

fCotnpilcil  by  K.  K.  Foi  UMKit  j>  Au»E.] 
./.'(.)(  il,'  '  ■ /i.rri.— .1.  lUrdin  describes  a  form  of  coherer 
in  which  the  "cohesion"  is  of  a  purely  jrasooiis  kind.  Tlio 
amingement  is  shown  in  the  diagram,  wliere  D  isa  v.icuuni 
tube  eonnoctod  with  aiai:ger  vessel,  H,  both  of  which  arc 
cxhanstod  down  to  a  pmnl  at  which  the  conductivity,  dciei 
mincil  by  means  of  tiic  electrodes 
n;  is  gmtaat.  The  sparkgap  (/  coo- 
si.-iU  of  two  pbtinum  wim  O-Smai. 
aiNirt  Theantennft  A  weoiHMBted 
to  <iTie  of  tliu  cIcctrodH,  P,  while 
ilic  otlier  is  earthed.  A  battery 
circuit  is  shunted  acros.i  IM',  and 
cont.uii*  a  battery,  ami  a  galva- 
nometer, Nu  .s)Mik  p.v>iics  at  1/ 
tiiilil  ikttiie  wavM  inipiii^i?  upon 
A.  Then  till!  eap  i«  bridgiil  'ny 
K|i.-iik,  the  iKittery  circuit  i;?  com- 
pleleii,  ami  the  ^;.ilvanometcr  shows 
a  ikHceliDn,  which  contiuat*  while 
the  wavc.s  itnpinuc  upon  A,  .md 
then  ceases,  theio  beiii^  .111  auto- 
nuttiv  deoohorvncc  iiidotwudcnt  of  shock.  If  u  nien  ury  l.iuip 
U  aubatitutcd  foi  </,  and  a  '200  voll  eoutimious  ciinent  for  a 
strong  Wave  iiupitiginj;  upon  A  li.uht-^  the  lamp. 


p 

[J.  U  vsi.  s,  l'loj,ik'<U^  'l<(  /.ni>.  l,nii,  October  1),  1901.] 

I'nt.jtir  I'hol'»jntylii/.—}i..  liollie  liiui  siicceedctl  ill  obtaining 
Lippmtuin  photo<;ntphs  without  the  aid  of  a  mercury  mirror. 
He  noticed  that  the  gelatine  side  of  an  under  exiMMod  Lim- 
mann  negatiTC  presented  hy  reflection  coloum  varying  with 
the  thieknew  of  the  gelatiiie.  He  foitnd  that  these  cohwn 
were  dnc  to  reflection,  not  from  the  mercury  mirror  ndjciniiv 
the  gelatine,  but  fi  om  a  thb  film  of  unexpeiled  av.  He  than- 
fore  tuuk  photographs  without  the  mercury  mirror,  ■'*Bpl7 
i-xpoMti;;  the  plale  w  ith  it*  film  awuy  from  the  lena.  The 
.  vp.  Mue  was  loiii;.  and  :im"iiiitod  to  half  an  hour  in  sunlight 
urn!  t'.u>  h  iiii.  ill  .1  wt!l-li;4hti-d  ii.i,m.  .\  spettnuii  of  an  are 
t<M.k  15  mimitc^.    Ihe  i\ii.j-uie  may  he  reduced  to  a 
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f«w  miiiuUis  !■>'  troa'.iiij;  tlie  iiUUn  l^'foio  ii^e  with  an 
alcoholic  aoiutiuu  o£  silver  uitrau).  J'yi(i);;»llii  mid  i«  the 
be»t  Jevoloper,  and  the  ne;{»tivo»  may  ln'  iii".oii»i(i».i  "ith 
merenric  eh!orii!p  nnd  simt'lol,  The  rolmivi  iirn  Ics-  viviil 
th.iii  iIkj&i-  ubtiiiiied  witli  tiu'  iimicury  ii)ir:iir  All  thu 
colours,  except  the  t-xtronie  ttd,  aro  faithfully  rt!|<ru>iuceil. 
Tbt  OMlhod  M  within  the  reach  of  any  amat«ur. 

[E.  Borat,  Comp>e$  Htndut,  OetnbcT  10.  1W4.) 


The  EUctrotftie  JktKtor.^W  Ruthmund  and  A.  Lading 
nubliih  ths  renlto  of  ua  investigation  of  Sofal<>milch'is  elcctro- 
lytb  d«(aetor  wkicb  lo  to  tlioir  Uwi  th«  eflKt  of  the  Uuioctoi- 
u  not  due,  h  FeiModMi  tfaooght,  to  thd  «v«(atioii  of  heikt,  hut 
to  «  pmcaM  of  dmoluiwiioti.  Hm^  uad  «  point  made  of 
phtiDOB  min  ODIinm.  tlmk  In  diliito  aiil|ibiHk  acid.  The 
nc«iv«r  ia  ibown  in  the  diagram,  which  alio  ihowi  th«  itan- 
dnd  oelt  nscd  for  determining  the  poiarintian  of  tlie  doleetor 
cell.  The  reaction  of  the  detector  sets  in  at  very  low  diflerencca 
of  |K>t«nlial,  the  impact  of  electric  waves  prfMlm  ins?  an  increaoo 
ill  tho  current  stton,-tii  uiiil  a  Iuwumml;  of  iln'  I'.  M-l''  The 
(Mjini  may  bo  either  an  aiioiiu  oi  a  cathode,  and  the  chemical 


1 — H 

*~  CsaaMMf 

BMCinr 
Gunut 

proccaa  ia  without  any  influence.    With  the  sara«!  pl('i  (rr.!y?c, 
the aeniitivoDeu  vurio«  a*  the  condiRtiviiy.    Ordin.tr  \  vcilran 
relit  show  ut  iacroaao  of  both  liU-F.  and  curmit  utulor  tbe 
influence  of  daetijc  wm  whan  ooa  alaetroda  eouiata  of  a 
Una  point, 

(■onmrm  aai  hmum.  Amtatat  drr  PAyiU,  Mo.  II,  IMl.] 


St'iwlafU  of  Liiihl.  -W.  \..  NichoU  reviews  the  jjtuieiil  steUj 
of  the  question  of  luimiK'tis  st:iii<i.ud>,  and  point!  out  that  the 
llamo  stAiidanU  »o  fm  linl  I  tin  ti.M.  Hofner'a  amyl  acetjte 
liiiup  is  tlio  iui>5l  willi.'ly  :n  ' Ciiio'l.  The  ]iliy%i'':il  ciiii«t;uitB  uF 
thi»  Uame,  hikI  i).-  il*';>onil(  t,(  upon  the  i^u'Uonic  acid  and 
moiUure  in  the  .tir  uie  well  lieterinine  l.  But  ita  fcehio  inton- 
iity  and  colour  aro  agiMit.-'t  it.  \S  «i«  it  |icw.s)b!e  to  hum  the 
proper  mixture  of  ucctylone  and  air  in  a  liiiriLoi,  tin  liimi-n- 
•ions  of  which  like  tho^e  of  the  Hefner  lamp  were  sutiicicntly 
groat  to  admit  of  accurate  workmanship,  there  is  every  reason 
to  RupiK-M;  that  this  source  of  light  would  show  the  uniformity 
desired  in  a  standard,  'llie  nii\iuii'  is,  however,  violently 
explaiive  and  in  order  to  keep  the  flame  from  striking  back 
the  gM  oriticc  mu.it  be  very  sm.ill.  Not  only  ii  it  imprac- 
ticulile  to  make  huniuMS  with  such  sniutl  o|ieniD^'K  whirh  will 
uive  btrictiy  the  same  si/eand  intensity  of  Hume  hut  in  ii  j^ivcn 
Duimer  the  orilice  i«  subject  to  iwrtial  dogging.  The  rasuJt  is 
a  nriation  in  the  proportion  of  acetylene  to  nr  and  a  change 
in  tin  aadinteniity  of  die  llama.  While  it  is  prahaWe  that  the 
fntnra  wiUm  tlie  derelopment  of  a  tatiafaetoij  primary  stan- 
daid  baaed  i^nn  the  electrical  hcMing  to  inemdeicanoe  of 
carixm  or  of  aome  metaUle  odde,  tlie  immediato  basis  for 
standardisation  of  artiKdal  light  totneta  lies  [in  the  use  of  a 
primary  standard  consisting  of  a  flame  standard  and  the  pre- 
paration of  calibratctl  incandcEn  n*.  tatu)is  as  sccondarj-  Btan- 
dards  o(  light.  .Such  kuips  may  in  the  present  iitiite  of  the 
act  be  made  to  agne  with  each  other  with  ali  neccasury  exact> 


ncMs.  AVhile  the  absolute  definable  value  of  aooh  atandaida 
can  for  the  pieecnt  be  considered  as  exact  only  witliin  the 
limits  of  rcpriMlin  ihilit  V  of  a  flame  standard  su 'h  us  iTie  Mefoer 
lamp,  the  actual  Ajireemant  of  the  standjirds  e\iiUiji»  in  those 
l.ilKjr.iti>t  ies  iim  iiirL  pluitometricwork  isbatied  uiHrntlje  ili!fni  r 
unit  tipjie.>i»  to  liv'  wiich  closer  than  the  performance  the 
amyl-acctute  lamp  would  lead  m  ti>  antieiptitc. 

iu  Ntcaoi.*,  .sr.  Umiu  Ci>«ftm  Paftr*,  tiMtton  A,  1M4.J 


Ii'muii'l^  V'Kiil'tclii'u  ti'  High  T^MfHratui-f. — J.  Trowbridge 
hx^  endeavoured  to  obtain  a  n**w  series  of  hydrojien  lines  by 
exposing  the  giu)  to  terapcraiur>'s  higher  than  any  yet  attained 
in  s(M!etnim  an.\l\>i«.  His  otijc«'t  was  to  identify  i>omc  of  the 
ne  V  lines  with  lines  found  in  rfiilar  speotni,  to  imitate,  in 
fact,  more  closoljr  tha  oonditions  ludar  which  the  stars  shine. 
He  failed  to  tod  the  nevraeriea,  though  be  went  so  far  that  the 
ailioa  of  the  eaplUaij  tubea  waa  vaporbed.  The  expaiiueBto 
were  nuule  with  a  storage  hattory  oi  S0,000  eallt,  which  wet« 
used  to  charge  Urge  condcnseC*.  The  toM|ersturo  att&ine<l 
was  probably  about  I.SDOJot;.  AH  the  speeinens  of  glasagave 
broail  bamls  duo  to  silic.%.  The  narrow  ca|)itlarioa  witii  metallia 
terminals  oxponmcntod  with,  may  ho  callo<l  electric  furnaces 
in  which  there  is  no  jicrmancnt  pnKluct  or  permanent  decom- 
position :  moreo\er,  the  spectni  which  we  olnorve  do  not 
revcjd  all  that  tho  cupillaricii  contain.     Hydro;^en  may  be 

C resent,  but  it  is  conceale<I.  Oxygon  shows  its  preseiieB  only 
y  proUible  oxides;  the  conatiiuunt^  'i!  lunti'-l  air  are 
undoubtedly  always  there.  The  coniSitimis  M  hi  h  i  rcvail  in 
the  case  of  diiteh^rgos  in  >u.  li  nsimu  c:i|>dlarie»  sei  iu  t.i 
analogous  to  thoce  in  tin-  i  im'  <if  (li..>  luui^ui.  under  liiptids. 
Some  metallic  lines  are  tov  it'^  'I  ami  otitcix  siUppi-ouicd.  The 
author  puts  the  tjuoHtioii  wlivtiicr  liuiium  is  really  o>>;:iii)<><l 
bv  transmutation  from  radium,  or  whether  it  is  .1  iv-.:il: 
of  an  electrical  stimulus  which  brings  to  ]i>;ht  the  helium 
which  refusod  to  manifest  itself  by  chemical  analysis.  Tho 
author  concludea  :  "  In  this  study  of  the  up|>er  limit  of  tem- 
perature which  one  can  reach  by  electric  dischai-goa  through 
rarilietl  gases,  we  perceivo  that  spectrum  analysis  i«  one  of  tho 
Tii'Vst  dilticult  analyses  which  mo<lem  science  has  revealed. 
There  are  a  few  brt.>ad  fucti  such  as  Douulcr'a  principle  ami 
tho  roversal  of  siiectnil  litics  aoconling  to  Kirchhotrs  law  ;  on 
the  other  hand,  taan  k  ioni^ilion,  dissocial4oI^Bdsorptiou 


abeortitiou,  all 
tUjjn, 


by  the  glaxs  or  qiunc  vaMMS  which 
St.  ImU  Cmgrtit  tagen,  flcctton  A.IMM,] 


f'l-  !  mlmtiuN. — ElftitMstiicti'in  is  tho  strain  in  dielectrics, 
.iinl  tht.'ir  con»e(|u>nt  nuihaiiicil  iltiomation,  pnxiuced  by 
till-  i,ias,>-i.:i-  lit  tlei[iM  H\  tlintu^li  tliem.  'Hie  .u  titMi  is  sup- 
pose<i  to  Ukkc  j'Ucw  i;i  ^uIpI,  linui't  .itnl  miseous  Hvii  cijiiiluctora 
when  tlioy  arc  clucti  iiic>l.  F.u'.i<lu\  uihI  Maxwell  made  it  the 
cornerntonp  of  thcii  i  lixtri.magnetii'  theory.  L.  T.  More,  in 
desctiliiii,.;  his  iLi  ent.  evpei iiuents  on  the  subject, says :  "There 
seems  t^  lie  ;»  <<iiir;idcrabl«j  degree  of  confusion  prevalent  in 
re^'iir  l  lu  the  ^i^^niticancc  of  elei  ti  itstrictiou.  It  do :s  not 
involve  the  pressure  produced  by  tho  attraction  of  two  charged 
iMxiies  but  is  a  proiK-rty  of  electric  flux  in  a  nrji  conductor. 
For  example,  two  charged  bodies  attract  each  other  and  if  they 
touch  a  solid  dielectric,  glass  for  instance,  placed  between  them, 
the  g1;i$.4  mnst  lie  defomic^l  mechanically  wliat«ver  theory  is 
adopted.  But  ihu«u  wlu>  believe  in  eleetrostrictioii  maintain 
tliat  if  the  cliargod  plaie.H  be  .so]>.irato  1  from  tho  ^lass  niiJ  if 
the  intervcuiug  apaocB  l»u  tilled  with  a  lliiid  dielevtrie  of  the 
same  dielectric  oonstant  as  the  glass  and  filled  in  such  a  way 
that  the  medmnieal  fene  of  attraction  of  the  electrified  a  ma- 
tures cannot  he  commnnieated  hy  the  fluid  to  the  glassy  still 
the  latter  will  contntct  iu  the  direction  of  the  lims  of  force 
and  expand  perpendiculailjr  to  them.  Thi-i  nie<  liuniral  defor- 
mation, called  electroslriction,  is  duo,  ihcu,  bii;ii<  !y  to  the 
electrical  stresses  in  tho  ether  commnnioated  to  th-  u'aiis 
immersed  in  it."  The  authors  «wn  experiment.s  with  >;la3» 
tubes  subjected  t<i  >iroii;;  cleclrnitatic  ticKh  g.ive  no  ro  ulla 
which  could  with  certainty  bo  atKribcvl  Il>  clccUouiictiou. 

tL.  T.  Mors,  Sr.     i  (VKifrM*  l'«f*r*.  UmiUm  A,  ITfH  \ 
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CLEOTRIOAL  BOOKS  AND  PUBUOATIONa 

All  Bivi!,  S'rvsf^i^i,  tnd  otktr  PuilUaihrn  tan  kt  0rdtrii ^rttl  tf 

"Tup.  !•  i.rci  ki:  !an Frirrtin?  and  Pu-li'kin:  Cf  [Ltd.]  TktwM-kmmm^ 
\  lit  i'rTs;!ciA>  '  '  T  ,  ^,/ii»,i'i-;<-i-.'Mcaj  W»rk$ati 

••  THE  ELECmCUS  '  ELUmiOAL  TKASU' 
BOOK      HTihi.rrtpllr.0  prlo«  7i  M. poataf*  otn 

VCTiTfii:  r.  .J-  tdl'.l  in,    PohiUhed  kbontlUt  Ju.  •■  Si^^ im^ '»mn 

(•  K  r..  W     HrlOUh  Ooliicl..  ^  >kK>a4  14«.  M,  f  OMManiiM 

Dljteil  I  f  M,«('-  iiUrr.ti  '  tlif.  r:i:-,v,T  iT.v  k^li  VkJlvmoK  portHW— ■MCTty. 

BAHSBOOS  rOK  THB  ELECTRICAL  LABOBATOBT  *  rOnMBMH.  By 
Dr  J.  A  Fl.»Ml»a.  Vol.  M  r.c-,  pcil  IM.   VoT  II  . l<«.B»t.Jfl« ]«•  «. 
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ia  alroQg  cloth.    Prlta  17i,  bd.;  pott  <rM,  18a.  bd, 
Modiac.  MM8biMBkBM^ai.U. 
A  iHBplite  niot  "TkB  BkamioiAJi "  (1878-1904)  did  ncrw  b*  mpfUeJ. 


Mm- 

rady.Or 


mlit  kr*  vary  icArc*,  ud  Mu-ly  appUoklioo  (hould  b«  niBdab 
"THE  ELECTRICIAN-  SUPPUEMENT8. 


MbUbk  OBmb, 

1,  2  ft  3. 8AU8BURY  COURT.  FLEET  ST.,  LONDON. 

rtbpAoMi  MB  Holban 


AllLtUtri  r^tHmg  I0  Suftertfrttiu,  jUmtrtUi  mmH  ami  Mtr  tuHuut 

mtitltri  t*  h  tJjrintJ  rmlUiktr,  "  Thb  ElBCTBICIAW,"  SsUskmry. 
ifurt,  f'Uit  il.,  LonJim.   Ckt^uti  and  P.O.  It  hi  eruiul"  CntlU  *•  C».' 
AJi  EJittrUl  (mwmnUMUnt  U  U  addniud  U  TUB  XoiTOB.  ldtltr$ 

/tr  imsfrtitn  im  "  Thb  Elbctbician,"  ar  tmUMmr  frntHkm,  M 
atttmp»niiJfym»mtumdaddrt$itflktwrtttri*Mmt»»ttllHUA, 

f/t  mttUi  wilt  l>t  taktn  «/  anttiymfu  etmmtmkaihm, 
"  Thb  ELBcntlCIAN  "  ii  ^lukeJ  ntrf  Friday  mtruini.    Tht  Intrust 
ii  tn  tall  at  thi  railwin  htitlalh  tn  FriAay  miming,  attl  can  U 
tbtaimd  i>/  all  Nrasvindtri  ;  tr  dincl  fi  cm  tki  Ofiiri  ai  aj'tvi. 
•mlMcrlptlon  BatM.— Thr  Rata  for  Subicripliont  to  "Thb  Electrician' 
are     under:—        YtAB.       HAW^yBAB.     QVAKTBA.!  Poll  fre«, 

UB.*!.    ...     1B.M     }^  panbte 
UaMi    ...    •B.oa.  Jinadw 


Oalud  DBCtan  Ma.  M. 


••Thb  EiBCTBiciAN"</^i  ixattmmtaiiMmUitttH  A*MrlUm.  MfeH 
Ht  tuXUt  laigwt  dmiUtiMi  BfiB^  VagOA  BboMmI  pB| 

dreolAUa  all  OTar  Uia  World.    Tkii  ttaiiment  it  guaraitUtd. 
AdwrliitmtHl  Ratti,  ir-i  ,  foTTfatdtd  en  apfhu^tton  t!)  tht  Puiiiikir 
Tkadb  ADVBBTISBM  (NTS  iHtindidfirtki  mrriMl  mitt  muit  riaii  lk4  Ofit t 

hy  nm  Fut  nmtdtf.  gmmmU  •/  ti^ifiv  adMrHummtt  mmd 

aOwmHmM  U  $t»»dtmg  a*urHtmtmU  «/  WtimttUf.  Wnfftt 

Adtxrtiummlj  if  first  />.  ■  /  Wtdniidf. 
Official  Annodncuibnts,  Adctions,  mmd all  kinds  t/SttAUii 

TtiBiiBirat  ait^fttd  M>  It*  a  F JL  fa  TkBiBdiura 


THI  ujKttamn  of  pBonnoiiu  obdbbb. 

On  moTD  Uun  ono  cc:asion  wc  lukvu  poinial  to  the  ili:hculty 
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PBOBB. 

usuad  irocD  Mbm  to  Um 
_r  be  Bipplied  Oralia  wilh  Um  paper  Mnt  lh«  BVNDt  WMk  of 

publication.  After  lhat  data  an  extra  cJurge  is  madr.  Tho  amoaolof 
this  ehargv  is  always  printed  on  the  SuppIemtLt  iit  th"  'itn''  u!  i»suo. 
TIm  ball-yearlT  boond  Volumw  oomplctttl  in  October  and  April  conMtiu 
•USvntaMrtBvuUiitaBd '  ■ 


Uidr  recfcctive  half-ywn. 


which  our  IftW-nuBken  are  bouttd  to  fiml  in  logislatiqg  ior  ainh 
a  progreiaire  industry  a»  electrical  ci)<;inccrin^.  After  a  law 
been  |KUBed  for  a  few  )l:ii<.  fn  -h  <lisrovi  iiL-.s  iiro  I'toiiL'ht 
to  light,  or  new  dovalopmcnts  itro  nuiJc,  which  produce  ladic.d 
iltenttNoa  in  prevailing  ideaa  and  their  odaptalion  in  prac- 
tice, with  the  result  that  lawyers  and  judges  an  continually 
being  callci!  upon  to  decide  upon  the  interpretation  of  an  act 
in  its  application  timler  cnmlition.s  very  tlifferent  to  those 
for  which  it  waa  origiually  iutonded.  An  iiuitAiirc  of  thia 
ii  afiiMNleil  by  the  jadj!(nient  deliversJ  by  ^fr.  Justice 
Faiiwkm.  in  the  case  of  the  .Vttoniey  Oencral  and  Otiion 
.  tlio  Metropolitan  Electric  Supply  Co.,  and  reported  in 
iiiiitlier  column.  Tiio  .Motnipi>Iitau  Klccliic  Supply  Co.  were 
allottod  cortaiu  aupply  aieas  iu  Loudou  under  their  Act  uC 
1889  and  itthaeqaflat  Ftoviaiooal  Orden.  The  Act  and  the 
I'r  vi-iional  Ordera  all  contained  the  clans*",  subsequently 
eniboJiiil  in  the  Electric  Lightin;:  (t'luuscs)  Act,  to  the  effect 
that  the  unilcrtiikurs  should  not,  after  the  ci>ranienccmcnt 
of  the  Older,  "supply  oneij^-  or  (except  for  the  purposea 
of  the  Order)  lay  down  eleetric  lines  or  wurka  heyond  the 
arc.i  of  supply,  '  cxccj't  "ith  the  s.iuetion  of  Varliament 
or  uuder  a  lio-uxl  of  l  i.iiic  Licence  under  the  Elcetiic  Light* 
ing  Aets.  Findini,'  it  necCMaiy  lo  erect  »  larger  power  station, 
the  company  obtained  Parliamentary  sanction  in  1898  to 
.-supply  the  areas  in  question  from  ftf^Honiting  station  external 
;<i  tlic  Mn*  of  ."supply — a  coutini;enry  not  contemplated  in 
ihc  original  Idleetiic  Lighting  Aits,  When  ihewj  original 
Acta  were  passed,  it  was  not  rcalited  a-s  well  a.<  it  is  now  "  hat 
large  economies  oonld  enaue  from  the  adoption  of  large  gciie- 
latiiig  imita  and  the  concentration  of  all  the  generating 
nmchiiiery  into  ono  largo  works— an  c.onomy  which  might 
far  <iut-balance  the  loss  due  to  fixing  tlie  *ito  rif  thc^c  works 
at  .some  di.Htance  liom  the  area  to  be  .suppliiil.  The  works 
were  duly  completed  at  Willesdcn,  and  all  went  smoothly 
until  the  «ad  «f  last  year,  when  tlie  company  romaanced 
supplying  energy  to  the  London  and  North-Westem  Railway 
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Co.,  whoso  giilingit  adjoin  the  AVille»<lcn  work*.  Now,  the 
Urbin  District  Council  of  Willcfleii  bad  in  (he  ittcuuitimc  rom- 
mencofl  an  electric  supply  iu  their  owaditlrict,  and  consi^k-rod 
thonfora  that  North-WMteni  RRilvajr  Compuny  dioiild 
bay  tu  elwIriiAl  unergy  from  tham,  ac  (bay  wero  thr  unly 
anthnrity  in  the  ^^i^lIil  t  [k.s Massing  Ktutulory  powers  to  supply 
tiiere.  Of  counw,  the  I  tbaii  l»i»trict  Council  doc*  not  |)Omc« 
a  monopoly,  and  there  would  have  In-cn  n<jthing  to  (irovent  ii 
company  from  MVeting  «lectricity  work*  adjacont  to  the 
nilway  aMinf  and  aapplying  the  imilway  company  with 
cll^rpll^  T\i:-  Mftropiilitati  Elcciric  ^ni  jil.v  coiiU'iiih'd 
lhi»l  tlir;,  Ijaii  .»  rij;lit  to  do  this  un«lc  i  ihi  u  i:t i  lfsnf  u^v)• 
ctutiun,  bat  the  District  Council  coiitui4<U:  l  ili  ii  under  the 
ienm  of  the  Provisional  Oiders  and  Act«  already  roferred  to, 
tbk  particular  company*!  ana  of  Mippty  waa  limitad  to  tbc 
metropolitan  arcn-  .itiia  ty  A|i«citic<l.  Mr.  .hi'tice  Faiiwhi.i. 
baa  uphold  thin  poiiii  ui  viuw,  and  Ujw  framed  uii  injiini;tion 
again.«t  the  com|».iiiy. 

At  there  will,  of  course^  be  an  a|»peal  againat  Mr.  Justicti 
FARWieLi.1t  decuion,  w«  h»x«  no  inUntion  of  criticiting  his 
int(  i|irLt;it;..n  of  the  KIpctric  Lighting'  Act«,  hut  it  will  not  Imj 
out  of  pJ*<;e  lo  j  oint  out  tliat,  if  the  interprplati<>ii  1»o  a  corrtvt 
one,  the  elTecl  will  Ik;  far  reaching.  Thcto  are  ri<:>'.  likely  to  \m 
many  cawa  on  all  ioun  with  the  present  one,  but  nc\*«rtii«les^ 
there  aro  aeveral  in  which  tbe  judge't  readinj;  of  the  Act 
wi!l  :i|i|>ly  in  a  luunm^r  hitherto  uiii»u.->jkh ted.  .^coinliii;; 
to  the  jitU  i  pri'tiktion  of  the  clauisc  >)U<itoiJ  in  the  cutuiounccnirnt 
of  this  oiticle  -a  clause-  Mrhich  is  idtinlical  witb  dnlHe  4  of 
the  Elet-tric  Lighting  (Clau^o.'-)  .Act  -  no  oompauy  poaseaaiuj;  a 
ProYiuoml  Eloetne  Light  ing  Onlcr  may  cncct  **  electric  Itnei  or 
Works ''  exccj>t  in  the  area  Ui  \shlAi  that  onlcr  refer*,  without  j 
exprcen  Pjirliamentary  inunction  in  the  form  of  a  supplementary 
Provisional  Onlcr  or  a  Special  Act,  A  comjiany  owning  a 
Proviaioiiul  Order  or  Provisional  Ontera  i«,  in  fact,  deban-oil 
from  carrying  out  any  electrical  eontmoting  bmineia  oxci -p*.  in 
the  are:i  invin  tl  by  the  Onlur  or  Urdem.  A«suMie,  for 
UMt.'tnci,  tiiM  a  com|Nkhy,  whose  husincs.H  has  hithert<i  been  the 
ercctixn  of  private  instidlation.s  all  over  the  country,  di'sinw  to 
extend  the  scope  of  ita  hnainaae,  and  obtain*  a  Proviiional 
Onler  for  the  nipply  of  electricity  in  a  amall  town.  FVom 
that  time  furw  ir  1  it  winiM  Ihj  in  the  |>ower  of  unyonc  intcrr^tccl, 
to  pre\ent  the  c«)m|iany  from  going  on  with  it*  former 
biuineitg  except  iu  the  parlicnfau*  area  eut  !.  l  t.y  the  Pro- 
viaioiMl  Unler.  More  «erioi»  atlU  would  lu  tUo  |N»ition 
of  the  nanubettirer  of  etectricnl  machinorv  wbi  i ^  in  tbe 
hnbit  of  takiu);  coutr.\cts  for  the  entire  ere<  tioii  i<f  eli'<  lririty 
worki  or  electric  railw.iyn ;  if  he  obUtiuud  «  I'ruvijiioiiul 
(»rtlcr  for  any  district,  the  Wectrio  Limiting  (Claiiaca)  Act 
would  forbid  him  "  to  erect  or  lay  down  any  electric  line*  or 
worka  bey<md  the  area  of  supply  athcrwiso  than  under  tlu> 
authority  of  rarliamcn"  It  is  well  kiiuwu  that 

these  things  have  U-cu  douc  ui  bulh  thi-  in-itanci  s  we  have 
taken.    The  conclusion  may  appear  abiurd,  hiU  it  is  the  logical 

■equence  of  Mr.  J usiice  PAkWGUL'ti  judgment.  We  nugr  i|UHte 
hJawoidt!— 

nrlher,  it  ma  «har  Itnm  aartdn  idaaaw  that  PatllaMeni  lock 
tario  camUtfatioo  Ihe  temcial  amdilieo  of  the  eominfliM  wfaieh 
aikU  to  Mniory  power*.   XlM  I^tgWatlKe  weald  natiirail;  t;>kc  [Wdh 
to  aai  tint  wnty  coin|«a;  bad  wiWiat  lanib  not  odI;  to  cany  out  the 
iiwaij  wwka.  bot  to  eany  en  the  eateMaking  wbm  oom  tbeir  bad 
alaiM  aoiiM  eniatiwc,  and  etrtiln  claniia  wm  immiti  triih  thai 
view.  Mow  ha  waa  aahad  te  My  Ibattb*  (cehlUtkin  edntainwi  in  Oiaaaa  S  ' 
ct  tha  latof  im,  and  rqwalai  la  tba  MbMqoaat  Pnwiciaaal  OrAm  ' 
IClBBmd  a(  the  Eltrctric  I/iflhilag  (Olaw-v  M  qI  1M9],  mw  not  a  Bmirai  * 
praMbiltdO.  hot  only  a|>]>lMd  le  the  coatii>un}'  »*  uatkitakcia  iiadfr  the  ^ 
Veitiwiar  Avt.  He  agcMl  that  mbm  qualiliejrtion  wai  aeerjMry,  and 
UmtwiethatlbanndaiialMndoleog  a*Mi*ytiMieand*itafc«n«otl(int;  I 
that  paitknkr  tutetakwK  mnit  not  wpptjr  eiicltMty  MtoMa  the  < 


*tatateqrana--lkepMliiMtkawaaaatniMBt  loeiitaadlelbceeniwiy 
(oraatima.  Bot  haeeeia  not  hiletpNt  (hafnUtitienaoaa  toNmitit 
in  tbe  wigr  the  ditarianta  wiihed.  VartlMr.  tba  i;te*ia>  to  die  ekoia 
euladaA  the  idea  d  Hmilailon,  for  if  ihic  was  net  a  gtneml  pcaUkHiM 
th*  pcaiviee  nenld  be  ■nuniwMy.  The  moll  waa  that  be  ceaU  net 
iatcrt  linitinfi  wmrdi  in  Chwn  S. 

We  can  onlv  ;i  tlK-reforo,  that  Mr.  .tu«tiir  F\r:\\  Kl.l.'s 
reading  of  the  clau^se  is  wniug,  and  that  it  will  btj  rcver»ed  on 
;ip]K>al.  If  he  it  correct,  a  modilication  mmt  he  made  in  the 
new  Klccuie  Lighting  Bill  when  it  is  inti  h!  i. ,  i  next  rear,  in 
order  that  tii«  law  on  tbie  point  may  Iv  i  ut  ujiou  a  more 
I  eawNUible  banii 
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The  Diseases  of  Ilectrical  UaobiBM:  tbcir  Bymptoma,  Oaoaeo 
and  RemtdUf.  C  Kin/ukcnnui.  (Loadun  und  New  York; 
llikriwr  uitl  Hrolh«ri).    I'.HX.    U.  M.  nelt. 

Thia  ii  a  little  book  of  about  80  ]iage«  on  a  novel  plan.  Tho 
principal  traublea  that  are  likely  to  be  met  with  in  the  care  of 
d>  tianioK,  altcmatora  and  motont  aucb  a*  eparking,  Jwatim^ 
fnilin>;  to  generate,  fee,  form  tbe  anb^riaioM  of  dm  book; 
an<l  under  endi  in  om  edama  mw  ^r«n  niecMe  tMkBlioDnl 
symptoma,  in  tbe  next  cobimn  ia  gmn  the  eonwnonding 
c.iu^e,  ami  in  the  thinl  column  tbe  remedy  ia  dealt  with. 
Kvi-tytliio},'  it  Milled  with  as  much  brevity  a«  poiwihle,  but  iu 
treating;  of  the  remedy  the  author  cx)wnde  his  remarks  and 
a<ldK  a  ilia>:ram,  if  nercsKarj,  to  ukake  his  meaning  intelli>;iblc. 
.At  lb-  <  tut  there  is  a  UH-ful  ajipendi  -  i>i  :i(  iHit  a  dozen  ]•■^^■'•^ 
on  I'im  installation,  >'are  and  maiiili  nance  of  clecli  iial 
j  machineiy.  The  1  .i  i,  .  ni  t  jnctend  to  be  an  elaborate 
treatise  for  the  i  \  ji- i  u  in  i  .i  man,  whose  iiatilial  insight  or 
aci)nired  knowleiL-o  will  tell  him  all  th;>t  he  uill  tlinl  iii'ie. 
The  reader  is,  of  couriie,  «uppii«ed  to  have  mhuu  kuuwltii^e  ;>f 
elc<'trical  machiiery,  but  need  not  have  any  acipiaintance  with 
thirory.  It  is  just  such  a  Iniok  as  might  be  placod  with  great 
advantage  iu  tiie  liandKof  an  intelligent  mechanic^ Or n  rtndent 

jllst  enteiiiii;  the  d   liiii;  -li^  ;i. 

Electrical  Motor  luitalUttonr  llyK  A.Miittw«»i».  (Manoh<»U>r: 
Till!  Scierii  I  I  I'..:  !,  hiiv;  Co  )  'Js.  (V<l.  net. 
The  second  e4iijuii  of  thi*  book  is  very  much  on  tho  Mnie 
linc.>  an  the  tii«t,  its  object  being  to  place  before  non  technical 
us*rs  of  clcctiii-al  energy  -^onic  prae'.ieal  inforniHtiou  regarding 
the  '  Ml  1 1  i;<  tion  and  working  of  plant.  Tlii>  i:.  tchieved  by 
the  use  i»f  simple  non-tci-hnieal  language  which  may  be  ea-ily 
uuileistoiKl  by  a  pciMid  of  average  intelligence.  Mdi  I,  <if  tlie 
matter  liai  Ih-i-u  re  written,  and  the  second  edition  is  un- 
d<iiibt(Hlly  an  improvement  on  the  filst.  The  de.sci  iptioii-  of  the 
vaiiouH  applications  of  motor  driving  to  iudu>^trial  piirjioEes 
are  very  intcivsiing,  but  more  might  well  have  been  written 
on  mining  work.  Naturally,  a  grcjit  many  of  the  facta  regard- 
ing motors  and  applbwces  in  onlinary  w  ork  apply  c^MUy  ta 
tho^e  employed  in  mine*,  vet  the  latter  application  ii  one  of 
sucli  growing  importance  Inat  all  posriUe  attention  aliould  be 
)aid  to  i*. 

Ilementary  MiitOAl  on  Applied  MechjuilcB.  l.jr  A-m-hxw  Jauom.n, 
t  il)  utilton.    ;l,i>n<liin  :  C'hi»rl<»  (irilliii  .v  Co  :    3i  Cxi. 

The  woi'U  "^i\th  e-lition"  on  the  title  pnge  are  a-s  eloi|Ucut 
as  tlie  niosl  eulogistic  review.  An  im|M>rtant  feature  oi  the 
ne«'  edition  in  the  inclusion  of  a  targe  nund>cr  ol  elementary 
ijiicstions  set  at  tlic  .May  examinationii  of  the  Board  of  Kdue;>- 
tion,  S>>iith  Kcuaingtoo,  and  tbe  now  defuttct  .S-ienee  and  Art 
Dcpatlnicnt,  for  the  Inst  13  ycars.  At  the  end  uf  the  book 
there  i-i  al->  an  apfiendix  omtaiidng  the  IOOl'  ;mh1  I'JOi 
elenieni.iry  aj>|'lied  nic<  lianics  and  oidiiiary  gra<lc  nicchanival 
engineering  tKt|H.r<*  of  the  City  und  (iuilda  of  London  iMtitutCi 
together  with  the  general  instntetionB  for  tbcee  examioatioH*. 
.As  an  ex.miple  of  the  way  in  which  VtvL  Jumicioa  keen  hie 
l>i»  <ks  uji  to  date,  it  may  bo  mentHmcd  that  ho  describee  in 
con«i4erabio  detail  a  modeni  «leetricnlly>  driven  hexagon  turret 
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lathe.  The  matter  wliiuh  appoared  in  earlier  edition*  has  bocu 
revised  and  enlai^ed,  ana  (he  vohflM  itill  imiiitiiiM  its 

■tandard  of  oxwllriucv 

The  Story  of  Wirelf  sa  Telegraphy.  Bf  Anuhi  T-  .S  touv.  (London  : 

Ot-'jrcf:  Ne»nf  ■,  Ltd.)  1:', 

AttenipUi  u»  givu  tt.\|)iaiuit.iuuj  of  iic(eiuifi<  jiliniomeDa  in 
popular  language  are  mostly  failures  ami  fi,(|uiMitl\  Uidicrous. 
These  charges  cannot  \>c  laid  to  Mr.  .Story  g  work  since  he  only 
attempts  to  explain  mnttere  which  can  lie  understoo«l  with.iut 
the  aid  of  special  trainin<;  and  knowledge.  Commencing  with 
the  earlv  experiment*  in  communication  by  meunii  of  conduc- 
tion aD<l  induction,  the  author  prcnj:L<U  1  .y  easy  stages  to  set 
forth  the  history  of  Hertzian  wavi-  tri,  -nphy.  Neccufsarily, 
the  book  i»  limply  a  oanpihUoii  of  reeorda  of  wiraloia  tele- 
gnfby  MhieramflnU,  Imt  it  k,  a«r0Nh*1e«i,  amythttig  but 
(ediow  reading. 


A  SClBNTiFlG  INYKSTIGAXION  INTO  m£ 

nnaiBiuTits  or  ou  Tonina* 

I!V  K.  U.  StlLsMl!*. 
{C'lnlinitcl  from  page  04.) 

C^rlf  I.,  C id. — Instead  of  euiployinR  cooling  BrranRenientsi 
for  die  liiutal.  donip  or  nil  the  HvaituMe  bt-iil  onerRV  of  the  e.aa 
I  nil  Ke  Con\c-rted  into  kinetii-  < m tl;.  lu  fin  ■  i;ii»iii>{  it  to  net  on  the 
lurhiiK  ,  m  that  the  lutt'T  \*  itul  vxpu«4.<i  Ui  M\  imilul.v  hi^h  tcin- 
[iiiiit  ^n'.  Tilt-  can  bii  done  by  allowing  the  gas  whon  at  the 
luiixmiuui  trtiiporuiuTu  to  cxponJ  iu  a  divergent  uozidb  till  ita 
tampentiiiraftUf  (Oft debtee tMtthiotaibiiie MS atrad.  MontlMD 
one  noiale  can  be  employed,  Imt  to  redoM  tiio  ntdbitioa  iMwee  the 
Rot!/.le«  !<honl<l  be  largo  ana  few  in  nnmlMc. 

Snpp<me  that  the  goa  is  compreaaed  ad lahftti Unity  to  MOIb.  alw., 
and  then  hcitted  at  constiint  prvKSUrc  to  n  tviuperatnrc  of 
i'lTi'A  a.h*.  C  .  as  in  ruse  3.  If  now  the  be  allowinl  to  expand  in 
a  fiuitnble  nozzle,  ndinbiUic  expansion  rv^n  hf  ilstaiix'tl;  kv\  if  tlii  : 
bo  continued  till  the  preiwurt?  fulUto  I.'iIIj.  u1)=.  tlu  tvmiH  int  iic  \\\\\ 
be  900  ab«.  C.  Tiiin  \»  just  below  tb(<  t4'iii|]«iatura  winch  wai  Uwd 
w\  nx  n  ninxinnnn  for  n  turbine  without  artiiiciiil  cooling.  The 
•iilropy-leiuperaluie  diagram  will  be  tho  same  aa  iu  case  U,  Fig.  8, 
ftnd  E  wW.  tnewiont  be  the  auiie— namafy,  0*58.  Tbantio  of  jm«- 
tive  wavk  to  gfOH  watkirill  alao  be  tha  aanie  aa  In  eaae  8— umely, 
ti-U.  Kefening  to  the  prcs<nr«  voloiuodiajP'aDi  Ibr  cvclu  T.,  case  -t. 
Fir.  7,  the  are*  «%HK  rapmania  tho  kinetic  eneriv  of  the  glut 
lenving  tbe  no/.;l<',  which  kiiK  tie  energgr  •qoaU  88,M0  foot  ponnds. 
'I  hiK  i«  f'>r  A  quaiuity  of  giu  i))at  ineaaaree  1  cable  (I.  at  A.  Tho 

xi'locilv  is  .'■•.'2".W)ft.  Pff  ^(H-ond. 

To  ill'-  1."--  ri.M:lis  imiii  .1  riuui  \tlocit.v  hucIi  iu  i.'iSWft.  per 
»r-coni),  would  requite  wuh  a  single  turbine  wheel  a  voue  speed 
wliich  cannot  be  obtnined  at  present  for  want  of  a  anffieiendy  strong 
and  light  uiatohul.  The  obvioun  way  out  of  the  diAculty  la  to 
•oifloy  aeiriml  wheelM  in  aeneR,  Ibe  gaajpaasingthrouiih  the  eevanl 
wheel*  wtth  dlroinishing  valoeiiy,  buivrilb  nearly eonatont|iNniira. 

The  frietionnl  lowBs  in  Um  noulao  of  ft  om  tuhino  will  pnbftbiy 
b«  icM  than  those  ia  ft  itesiD  torinn  for  too  wmo  velotity  ot  esit 
from  the  noz/.Ie. 

CyrUl ,  Cast  4a. — Le4  ua  now  try  working  aa  in  case  4,  but 
employing  a  •liv<>r'/ont  nozzle,  as  in  caaa  fta,  to  reduce  the  aMMiliinni 
teiuperatuii       7i  ^i  V.,  so  that  tho  gaa  can  be  need  infttorbine 

without  pool  111  L'  :irriini;i-trn?n<''. 

•]■,  ii:  till,  i;'i»-.  M.ll  tn'  IT.  111...  C.  il.'.i-C.).  It  i-  mit  ■i,>cf..^. 
aary,  tliereforc,  to  porforui  ali  ihv  iMiiiiluiUC  expansion  in  a  tiiviigeut 
nozzle,  biu  a  portion  of  it  can  bo  performed  in  the  turbine.  If  tho 
fluid  ia  expanded  iu  the  nozxln  only  till  its  tcuiMiraturu  falls  to 
fOirC., tho  ptMMie  will  then  be 421^ ahi.;  ao  tbat  2f71b.caii  bo 
drMped  in  wie  tnrbine. 

Tlie  kiiir-tii'  energy  of  the  go.*  leaving  the  iioz/le  aiinuuli  to 
8!f,ftOO  foDt- pounds  \Uir  1  cubic  ft.  of  giis  iiie««iired  lit  .M,  and  the 
\c|iicity  works  out  nt  .'i.'iHOft.  per  second.  K  will  l)e  the  Kaiiie  a.i  in 
cno'  4,  and  so  u  ill  the  ratio  of  negntive  work  to  gross  work. 

It  Heeni-H  tn  the  author  that  an  enpine  working  on  rhin  cNcle, 
necording  to  case  !t<i  or  case  4(i  or  bi  i  vcr-ii  tht -i  .  hii;-  oii  pru- 
■perta,    The  ideal  elliciencv  is  high,  from  0'5U  to  U08. 

The  loHfLii  in  the  iiiolur  proper  may  be  taken  to  include  thaloeaeo 
in  the  ooiubuMiou  cliauibcr  if  such  ia  emdoyed  and  in  the  nomtlaa. 
Tb*  motor  hMseo  will  then  eonsiBt  of  Xoso  of  hauby  ndift* 
tion  and  conduction.  8  Fluid  Metion.  g.  FHetion  In  ttirbin* 
boarioga.  4.  Loom  due  lu  iucoiupleto  eipanaion. 

Tho  Ant  lot*  will  be  Urge,  but  ebonU  bo  less  than  i.       p  u 
ing  ctiKine".  "wiii'_-  <  i  iln   liiL.hT  velocities  employed  i»a.l  lu  the 

'  Ai»kact  of  a  i'iiper  raad  before  tlie  laMitutiou  ui  Mechanical 
Engl  mora  last  VMday. 


higbiT  tronivnitisms  allownWc  in  the  nii'fal.  Tr.f  .i.'i'iiii:!  los*  will 
be  coiLsiiii  1  iiIjIi',  lull  m:.i  lL  li  H.  tliitii  ill  tiirbLUc u-iv.i;  s.it nruli'ii 
steam.  It  haa  been  found  by  ex[>rruueut  that  hot  tiry  air  enilM.'S 
nmeh  lea  Motion  than  wet  stem.  Tho  thind  losa  wifl  bo  trying 
and  the  fomth  losa  ahonid  bo  ntodemto.  The  diaehoigo  cf  hcttl 
with  the  oihnast  ga«c«  is  here  only  considered  aa  a  loaa  in  m  Cw  an 
it  exceeds  that  of  an  ideal  engine. 

It  is  difTicult  to  cstiiut  to  the  pump  1oi>e>b.  Rotary  ocmpreasors 
on  the  turbine  princip  i'  si  .  iu  to  hiive  been  em{doyed  onlv  up  to 
nhour  «fiHi_  pn'ssitn  .  Wln  ilnr  .r>r  rn".  llify  itre  Kiiit.nMc  for  nigh 
|i:tssiiM>  i..  II  jiLiiiil  v.iiirli  u^*  iMnit  ^cry  t>:i.il\  I  j  kin^w  about. 
One  would  be  ineline<i  to  iitiiiet  e  thia  tho  rtui<i  irulionAt  loa'<e>i  with 
such  machines  would  be  very  great  if  atteinpta  were  luaile  to  obtain 
hi^h  pre»>iur«a.  A  reciprooatmg  comprMSor  alway»  haa  (he  dia- 
adwatoRothftt^e  olrwhaB  dnwB  !■  beoewieo  ha»ted  byeontook 
with  tho  hot  matal  iimheei  haloiv  compnaaion  eaoimenoea.  Thk 
e\  il  is  ri'dticcd  by  campOMBidlng.  It  is  an  e\  il  that  occurs  to  a  serious 
extent  with  rtcipro<tltilllg  gftS  engines  working  on  the  Otto  cycle. 
^Vitll  a  reciprocating  compressor  it  will  be  dillirult  toaxuid  the 
nweanitv  of  jacketing  the  cylindcrif  high  oompre«»ion«  are  riiiployud. 
Thia  will  bnni;  ihi^  rnnipn-sKtnn  r-uf.c  h.f/.v  tin-  .iiliii!iritic>  mirt 
reduce  the  rflii  ii m  v  ,n  livfuir  i  <L|iliiLM....i. 

In  any  c.isi',  «liiitf\iT  ii<'  iho  na-iirc  nt  tlu-  pimip  tin  ri'  '\-t  liouini 
to  be  a  cerj.iiii  nUii  ;uiit  i.-f  IumI  pn^std  thrci^'li  tim  \4  .ills  tli'--  p. imp 
cylinders  or  casing.  If  this  loss  is  made  up  by  (notion  or  impact 
within  tbo  pnnpi  tho  eomprasaion  may  bofthutg  an  ftdiabfttie  eonro, 
but  the  loea  will  still  have  to  be  p«id  for. 

The  ratio  of  negative  work  to  gross  work  is  somewhat  high, 
O  U  10  0'4.  In  the  case  of  a  turbine  one  need  not  fear  the  inercane 
io  tbo  bulk  of  tho  engine  duo  to  thia  highifttio;  (or  the  bulk  o(  tlw 
twbfaw  will  probably  ho  voiy  Moril  ftir  tbe  power.  Frictiooalancl 


other  loH»es  become,  however,  of  ninch  greater  importaneo  when  tho 
ratio  is  high.  To  show  this  forcibly,  couaider  an  extreme  case. 
Buf^OOOthftt  tho  itatio  of  negative  work  to  gran  work  in  an  idcid 
envmeisfhg,  or,  in  simpler  language,  suppoBetmit  the  pump  rc'iuircs 
halfth«gro&.s  power  of  too  machine,  there  beingno  friction.  Ifnowthe 
machine  is  not  ideal,  and  if  the  mechanical  eflicieiicy  of  the  pump  i.s  only 
two  thirda  and  that  of  the  motor  propi-ronly  threedourili.t.  no  usefid 
work  whatever  will  bo  «ot  out  of  the  machine  —all  the  work  will  be 
iibiorbed  by  friction.  When  «here  i*  «  hii-d  ratio  of  negative  work 
t'>  ^'TOBS  work,  sui-CCM  will  ihi  rclijic  \f  ilcii.  iident  largely  un  ihi; 
clhcicncy  of  the  pump.  In  the  iiR-^el  fiigiiie  the  bulk  of  the  air  ia 
coinprCKfed  to  about  .'lOOlb.  per  square  inch,  and  tlie  air  which  canioe 
the  oil  into  the  cylinder  is  compressed  from  lOOlb.  to  'iUOlb.  liigtier«* 
Otto  eycle  reciprocating  snMnes  having  ideal  affidoneiao  of  M  to 
0^3  have  given  praetical  offlcienctes  of  half  that  omonnt.  By 
practical  efliciency  is  meiiiit  rt«tiii  of  h  h  !•  t«  thi  rtnal  unit*  in  gas 
l  OiiHumed,  calculated  on  thf  higher  calorilit-  v.ihie.  When  the  ideal 
efficiency  is  hicreivied  above  0  4.'i,  the  ratio  of  practical  etUciency 
to  ideal  elliciencv  utmally  falls  Ih-Iow  0-."i  the  greater  the  ideal 
efficiency  the  greater  arc-  the  losws.  With  a  turbine  the  lus«eii 
ought  al«j  to  increftsf-  when  tho  idi^al  etliiiency  is  increiiwd,  but 
whether  to  the  sniiie  extent  .is  with  an  Otto  engine  it  is  diflindt  Io 
!Ui>  .  When  considering  high  coinpr  -sions  it  is  well  t.)  noli-  that  the 
Diesel  engine  with  a  high  cOiupreii»iuii  and  an  inrauipleti- >'\panauin 
has  given  aomo  of  the  higfacot  pmutieal  olHeienciea  yet  attained. 
Tite  eompreaaion  ihoidd  an  eauee  tlio  Mnw  trouble  in  atarting  a 
turbine  ns  in  starting  a  reciprocating  engioo,  as  with  a  tmbJna  wo 
should  \iv  Me  to  arrange  that  at  every  inetant  tho  groa*  work  is 
greater  til  in  tin-  ne^julive  work. 

*  "The  Itltiiiel  Ea^'io«. '  by  U.  Mc  Clark.  I'apar  rc4J  beloie  tha 
lottitotien  ol  Meebanieal  Bnejaaen  at  Leeds  in  Ja|r,  190S,  p.  tM. 


Digitized  by  Google 


THE  SLBCTRICIAN,  NOVEMBER  4.  1904. 


10i» 


Cyclr  II.,  Ctif  I.— -WlUl  KgttH  to  exploMon  turbine  ongino»,  mp- 
pc*c  that  t)ip  tliiiil  I'iieomprMiamlikdiabMtidkllyto.say,  101ll>.p«r«|UAre 
inch  ftb*.,  thnt  w,  to  a  tr^inperature  of  .^00  «b«.  C.  Ui-t  il  now  h« 
heaC«d  at  constant  volume  bv  explonon,  and  \d  tfa<>ri>  bo  a  mixture 
of  smti  n  «1r>'nL»"h  that  tfm  t<»raprrrUniT'  tv;ll  rise  to  'i,W'r. 
12. 'J7;;  <  .L    Tlic  pri-viirc        tin  t;       I'Hlli.  aba.  If  tli<  ^'nH 

now  ttliowtj  U)  t  \j>ttii<l  admbntirnUv  till  lik  pct  naurv  u  atiiio<ph«nc 
(whfii  itK  Irriipi'inlnre  will  b*  K-Vi  aim.  C.;.  ami  ihfn  eoolf«l  ht  that 
pntstire  lUl  it  re-suiues  it*  origitMl  Matu,  thu  prt)«iiun.<-voliiuir  and 
mtranr-tcnmMratwe  diapiimwill  be  m  ihown  is  Fifi.  9  *n>i  lo. 

InFiK.  10  die  but  mppiki  lo  the  laid  k  nptmentod  hy  the 
wm  dBTi,  the  tumt  njecMd  to  die  em  eAik  and  the  bae('4en- 
vetted  into  work  fcy  tb«  em  ARTS. 

g_emABTO^.jj 

Thi'  ijc^'ittive  work  ran  )>r  <'i>iiipare<l  with  the  groiB  woridn  Fig.  9. 
Th«  ruliu  of  negativ«  work  to  grosii  work 

wet'a  rVllA 


rvuT- 


.o-2a. 


C>'cle  IL)  cai«e  1,  M  r,v  nearly  rencmblpK  cuuuuou  praoliot)  to-dey 
with  leeiuiwieliiiig  axpliwion  ""grif-  Vhe  irijremJMt  ie,  however, 
eontinued  to  atmospherir  preaettn.  Tbto,  e*  e  nde,  ie  not  desireble 

in  a  rcriprcM'stinR  rngine  un  acrunnt  of  llio  vvirn  lent;'''  rci|iiirc<l  to 
bt>  pvun  to  111*  (Miginv  ovliniWr.  Thin  not  only  im-reiwoii  «hf^  Iosb  bv 
frit'ti<in  but  inrrcaxt'H  ihc  lou  of  heat  bv  the  expanding  gun.  and,  if 
lhi>  yante  lon^-th  of  Mtrnke  in  <>niplo>ed  for  drawing  in  t)ic  fre«h 
charuc,  in  •«•»*(•»  ihc  hintinR  of  ihe  flitrc^'  bt-forp  compreHsioii. 
Thpcanf  kruvi'ii  '  ,  in  ■.  i  i  v  'iilTeronI  witii  V.rl'ni. ;  mnl  -.'..riv  w.  ius 
no  good  rvaHon  wiiv  vviiii  khciw  the  adinWttiO  «>>.p»n)»»ti  aimiild  not 
)>t<  rarricd  prnctifally  to  aliiiuophc'rio  prc«Kiiri-.  In  prai'tic<>  tho 
iu«\iiuuiu  preiMUrc  and  lla<  av«>ratii'  luiiiuiiuiu  teiuptntiire  through' 
om  the  gM  wouM  be  leee  then  the  eelnae  heie  indioated  owing  to 


Cede  CewM^The  geeeoDMiMt  be  ellowcd  Into  en  nneoolod 
turbbie  et  die  meiimnm  tempenitiue  in  ry<-1<>  II..  eaw*  t ;  bnl,  if 
the  cxpaniston  were  pcrfoniiod  wholly  or  nearly  whully  in  a  divtir- 
(tent  mi7;rlc,  tin-  tpiiipvmlurv  of  exit  froiu  tlip  noz/l<»  would  I* 
MUtlicietil  ly  Uiw  to  allow  of  the  gax  fnterin)(  an  unroolcd  turbine. 

Korexainplt<,  ifthe  ga«at  theumximuui  teiuporaturr of  U  abs  C. 
nnA  ihr  maxiniiiiK  yi«>«"H!r<»  of  4r>9lb,  aha.  wpro  t'xpiindi'd  in  i*  fM>rfi'fl 
dr. •  i;:r[i-.  11... ,'/■].■  till  tl'i'  ti':ii|t.'i  aur.'  Irll  m  7*iii  i  - iil.^.(.\i. 
whu-h  uiut  ti\t<l  on  as  tbo  ninxiuiiuii  allowaiii«'  tvnipcratiirc  in  lui 
unrooU-il  turbine,  the  mean  prrnsarii  on  l4^tN  ini{  tho  noxxle  would  be 
OSj'Slb.  aba.  Th«  kinwtio  emrgy  of  the  tpi*  U  cubic  ft.  at  A)  on 
leaving  the  aoiiKle  would  be  leprvientod  by  the  are*  VRTl^.v,  in 
FiK.  9.  eadwoatd  emmmtloVMMIO  foot-ponndi.  The  mean  velocity 
(the  si|nare  root  of  the  mean  •ii|iiar<')  woiild  be  4,1'JiJft.  p4-r  seivnd. 

<  >n  foinparinB  canes  1  and  1a  of  cyeli"  1 1.,  by  referecu'e  to  the  table 
t;i\i-ii  In  !.'W.  wtrh  ea*eK  2.  .H,  Sk.  4  and  4*  of  ryole  I  ,  -.ihiih  hine  the 
(in^iic  i:i.i\iiMUtii  (eliilHTiitiire,  it  in  fivund  llmt  llif  <  ltiri.  iti  y  in  very 
uiiirli  :  iliiin  rsr\p  I.,  OHM!  '2,  U  iieiirly  ii»  Ktaul  lUi  cycle  1., 

CH  I  s  lUi  l  Ill;  I  iH  I  •!  .<idpnihly  below  cycle  1.,  eiw*  4  and  l.v. 
The  ratio  ot  nr^aliv  e  work  lu  grata  work  u.  huwovur,  K^Mtter  lliau  m 
cycle  I.,  eeee  %  end  kee  thea  in  eeeee  11,  Ha,  4  end  4a  «f  eyole  I. 

Om  of  the  ohieellone  to  eyele  II.  ie  tltet  exiilodonB  et  eonebuit 
VOtaune  hA\e  tu  uke  pla4-<t  intenniltetttty,  whi!)-  A  turbine  dcttires 
•  eoMitiuoun  xiipply  of  llmd.  Iftheeupply  in  not  cuntinuouR  the 
power  of  the  turbine  in  le<«  than  it  would  otherwise  bo  for  a  eivon 
m/.e  of  machine :  and  the  initial  coat,  the  bulk  and— most  important 
—  the  loss  by  frictinn  ai  r  •.•reater  in  pro|K)rtion  to  tho  power  dc*  eloped 
than  they  w  -uM  ui!  i  i  .vi^e  [m.  Tlio  other  objection  i*  that  the 
lluid  inu«t  leave  the  explosion  rliaiuU'r  at  VAryinj;  pre«!iure.  This 
necfwitalM,  unk-«i«  »peciiil  nicaini  arn  pro\ideil  to  prevent  it,  the 
dutd  euterut^  the  turbine  eating  «ither  ut  varying  pre^urc  or  at 
veiling  veloe^ji  Thiet  «f  eowae.  ia  objectioQeble,  ee  the  epaed  cl 
rotelion  of  0ie  turUne  cannot  daring  the  perioci  el  *  cyde  Im  made 
to  vary  correspoudin^'ly. 

The  second  objiH-tion  miKht  be  met  by  employing  in  a  parallel-flow 
turbine  ol  the  l>e  Level  t>pe  iaag  rediel  UiMlee,  end  eeueing  the 
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nn7./te»  to  b«  altered  in  po«ition  a<^conliiiK  to  the  peeieme.  ao  aa  to 
direct  the  kiik  on  to  the  outer  enda  of  the  bhtdte  et  high  prosourea 
and  on  to  the  inner  r<n>l«  of  the  bladca  at  low  preiwnrea.  The  difll' 
cnlly  could  alao  b'  h.'  I  hy  an  arran^^ement  of  reciprocating;  engino 
combined  with  a  turbine,  the  paa  bcitiR  first  expanded  in  the  r««ip. 
roenlini;  engine  to  a  ceitain  preasure  and  then  paHied  on  to  the 
turbine  to  complete  ita  expAnoion.  If  ftcverel  rtciprocatini;  evlinderK 
were  employed,  the  tlrat  ohjeetioii  aUo  would  hv  jfot  ov.  r.  I;  i»  tnip 
that  with  «uch  a  combination  some  of  the  luoM  important  advan- 
tage* of  the  turUne  wanM  be  lui.  The  idee  ie,  however,  in  the 
author's  opinion,  worthy  ef  eenwdeieithin.  Becipraeeting  Meui 
enginee  heve  been  aaeee<elii]]|]r  eomUucd  trith  eteen  twhime  Id  tUe 


Cgfte  It..  Ca»<  ^."An  ex(do«k>a  engine  in  which  e  very  hidi 
CMiipireiaion  preaeure  ia  •iiiployed  will  now  be  eoueideied.  lf% 
compreiuiiun  uf  417tb.  abii.  in  niloptol,  thix  will  ^ive  e  tMineretllfe  of 
cOuiprc«Kion  of  750  abft.  ('.  NVorkiti)'  on  the  iiaaie  ojicw  ee  ia  the 
la«t  cai<r<  nt'.ri  ar'nn;nni;  the  exploeive  nixlnre  to  ^ve  e  mexinmu 
temper  .tin..  ..f  iM>M  c.  (%Wr  C),  »  imiiiiiwm  preeeom  of 
l,'J6Alb.  aba.  i«  obtaiui>d. 

area  ti  (  W  M 

KroHs  w  iirk  arfii  "  ^  l  ,  1  \\  \V, 
in  cycle  I.,  caw  4.  and  tho  ratio  of  ne((nti>e  work  i<.  ^'r.-t.  w.irk  i« 
alio  the  Huiii'.  The  compresaion  is  luwur  than  in  cvcle  1.,  ca«e  4, 
btMthe  UMKimum  piaeeun  ie  veiynmofa  hi^eriend  le  en  objeetloa 
to  thief 


It  ie  iniad  thet  in  thie  eeee  I' 
(oond  thet 


UiealM 


E  ie  the  wnne  ee 


'  ■  )(■/(•  //.,  .'tt.  If  the  expansion  took  pl«c<'  in  an  ideal  diver- 
Kciii  noJULle,  aa  before,  till  the  totupiralure  fi  11  to  "<)0  I'.  (97a  alw.  C), 
the  gee  would  etill  heve  e  ptewure  of  Wtb.  al>» ,  while  the  ineea 
\ekK-ity  of  eiit  tram  the  nnsiele  wwiU  he  4,SK)(Kt  per  eeeood.  If 
the  Kaa  were  expanded  in  the  no/zlg  down  to  361b.  ehe.,  the  teoi- 
perature  would  then  be  ~iV  aba.  ('..  and  the  nieeil  velMily  et  tlM 
gas  leaving  the  noanle  waaU  be  4.K)0ft.  per  eteemd. 

( '»cfe  III.,  r««r  /.--It  hee  Iwen  nmpoaed,  when  e  water  pieket  ie 
cin{iloyed,  to  utiliM  &.p  heat  pnsW  into  the  jacket  water  by  ceturing 
thia  heei  to  gener n.  >i,  .tn.  from  the  water.  This  stoatn  eould  then 
receive  further  heat  from  the  products  of  ciwulKl»lion,  which  would, 
till  11  !»n'.  be  r><dnced  in  temperature,  while  the  steam  would  be 
Mi|i>  ihcut-  'i.  The  »teaH>  and  pnKlucis  of  coiiibiwtinn  erniM  then 
<'\;.)iM'l  inhiilKitii  aIIv.  iliai)^.  kvi.>rli  lu  the  same  or  in  ^.-  piiiMti'  tiubiuea. 
The  carryiiiK  uul  ut  this  uiea  would  affect  the  ethcieiicy  in  the 
anveral  eaaes  considered  of  cycle  I.  Cooling  ertmugeoiente  an^  not 
rei(uired  in  rycle  1.,  ca»e  1.  In  cycle  I.,  eeee  9,  let  it  be  auppoovd 
that  the  coiubiutioii  eliouilier  ie  jecketed.  end  that  the  jarkel  water 
is  heated  and  converted  into  steam  l» j btet  teken  from  the  pmduete 
of  coiiibiuition,  which  hase  their  temperature  thus  lowered  ban 
'2,Utlti  C.  to  7tX) C,  that  is,  to  the  temperature  at  which  they  een 
nafely  In  nil  owed  into  an  uncooled  Imliirn'.  tli.  =;t?  ttn  being  tuper- 
henl.-ii  lip  |.   ViiO  (".    I*t  thi..  be  nillv  I  r\.      III..    .«e  1. 

Itefririiii;  r.  1  ii;,  •!.  the  hent  in  tin-  [iru.lMri^  iniubu.tlioii  which 
ia  coriMiti  il  mi  )  »,irk  in  now  r»'pr.  >i  nti  i  \>\  tho  ama  AlK'l) 
iiisti'ad  ot  ht,  till'  area  .\11KK.  The  heal  repreMuted  by  tho  art<a 
4CE|^  has,  however,  been  euiployed  in heeting  weiw  end generettm 

end  enperheatinK  steam.  The  fraction  ot  Ahl  hOl  WmOk  ie  OOn- 
vertri]  into  Work  will  not  now  1h-  aa  great  aeintheoili^iml  schcmo 
of  working.  That  is  to  say.  tho  net  work  got  OQt  0(  the  heat  put 
into  tho  water  and  Ktcam  will  be  lesa  than  the  area  DCKl'.  Uy 
transferring  heal  tn  the  water  and  steam  froiii  the  gas,  K  is 
therefore  r«ltic.  .1.  Tln  ri  i;iii«l,  lun\i  v<  r.  in  any  case,  aa  already 
BH'iii^iun .1.  tn-  luat  ill  |irjn-tiri-  II  lur^;i.  iiijiount  of  heat  from  the 
protiucts  ot  (.otubuKiiuii  wiiiii  tlKL-sti  pnHlucta  of  combustion  enter 
the  turbine  casing  at  a  temperature  such  as  3,0(KrC.,  and,  by 
adopting  this  oombiiied  ateeiu  end  gas  scheme,  e  much  higher 
prn.  UeiJ  elleieoy  mey  pniwihly  he  eMained  thaa  wwild  otherwise 
ui  poiiihla.  Ae  the  net  work  Ideelly  li  leie  than  io  cycle  I., 
eeee  3i  end  ee  the  negative  work  ia  not  leas  (and  maybe  greater 
by  die  emonnl  of  work  required  to  pump  the  water  into  the  jacket  if 
nndcr  preasure),  the  ratio  of  negative  work  to  gross  work  is  increased. 
In  CJMO  2  of  cvcle  I.,  llie  ratio  of  negative  work  to  gross  work  ie 
low,  end  il  will  bo,  therefore,  allowable  to  increase  this  ratio. 

Cjjrfo  ///.,  Cane  .'.—Case  II  of  cycle  T.  could  Iw  iiioililitil  in  the 
name  way  by  reducing  the  teniperaliiri.  of  the  products  ol  com- 
bustion from  2,ClOO  ('.  to  7C0  C,  oiid  by  rmployiiiK  llie  lieat  ao 
^ivni  up  in  heatiuK  water  itud  geiiemting  and  Huporhcatiii^  steam, 
ilii  fiteaui  I'ould  be  generated  at  ,°<00lb.  pre^inure  abs.  ulie  e.ime 
pressure  as  the  pro<luct<i  of  combustion)  and  superheated  to  700  C. 
St  this  prc^Kure.  The  stcniu  and  gas  could  then  be  expanded 
ailiabalically  in  the  foimc  or  in  separnte  liiiUiies,  As  in  the  pre. 
vious  ease,  £  would  be  reduced  and  the  reliooi  ncgetive  work  to 
KroMt  woric  increeised.  As  in  the  pr>  vioua  eeee  ebo,  the  praelieel 
r  flK  iency  might  be  l«i'>;(lv  inereiiMd.  The  pressure  v)liime  mid 
i.:.i:wpv  temperature  ihngrami-  for  the  i;hb  in  tlii.4  e^se  (called 
cycle  in.,  ease  2)  era  ehown  iu  Fig».  11  and  Vi  respectively.  The 
gas  is  compressed  elong  the  line  AO,  ee  in  cj-cle  I„  <mc  9,  till  Its 
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preBaurc U  3001b.  •I».an4  il«t«mpi  r;itiir.»  i.t  (m-.'t  C  (i>  J'r,  rHu.  r.i. 
It  in  ihtn  beattnl  b^' eombiution  at  i -  t  ur.  jirrKMin  wii^r.^;  thi-  l;rii- 
Gil,  a*  in  c.vcle  1.,  cas*  ».  UU  tU  uu.ptsaUiro  w  2,<X*>  s'. 
C2.2TS^  ab*.  C.)-  Heat  ia  now  u-ithdrawn  (rniii  the  gnu  at  constant 
nrusiiure  and  tranafcrred  to  the  water  and  ateam,  the  t«uiperalure 
0(ttM^bUiB(ilaii(th«  Uue  HUtto  700BC.(9fff'Bte.O.>a»H,. 
Tht  bMt  tnanamfl  from  ib«  «»•  to  tlia  tntttr  ii  npMmdted, 
jng.  13.  bv  the  area  K,H,HK.  Thu  gaa  now  exoanda  ndiitbutivally 
■long  the  linv  H,K,  tiU  tlio  prtiMuro  iw  l.Mb.  ab«  ,  when  tliu  t«ni- 
pcratare  will  be  140  C.  (418  ah«.  ('.).  Tho  contraction  of  the  gan 
at  constant  prcMiiiro  along  the  lin»  K,.\  eoinpl(!t«i>  tlio  cycle.  I'ottvd 
hnm  fiHvo  Wii  pinc-ed  on  Fi^.  li  and  1<1  to  iUuatr»l«  cj'ele  I, 
caso         ri'  tiiiH  AiiTett  bota  tb*  pMwnt  qrdei.  The  two  «jreles 

am         W  c-oiupar&d. 

Prewure-voluino  and  cntrop.v-tcnjperaturo  dias^aius  for  the  wilier 
a,i«  uhovn  in  Figs.  13  and  14.  Boferrinj;  to  Pi^  14,  the  water 
it  bMtcd  at  a  conataut  prrvsuro  uf  flOOIb.  par  «{uan  iadt  «ba.  along 
thaBne/rfronilOO-ffC 
(B73-6-  a»*i<.C.;i  to  2U  ^.  ,  , 
C.  (itfl  ab».  C),  which  '  -^f 
is  tbo  boiling  point  at  m-  ' 

thl<  prc-Kiivirc.  The 
wnt<-r  in  now  converted 
into  iitcaiu,  this  process 
heinK  reprcscnud  by 
the  line  ry,  and  th« 
■team  ia  nuperheaied 
at  MMMtant  Keaaore 

NnminitadV*lMil>n" 

till  Ita  temperature 
ia700i«C.{978^Bb«.  C). 

The  Rttfaiu  is  then  ex- 
panded adinbaticallv 
alonK  thi-  litu'  ili'  till 
it  fallii  l  illi.  iM'  -- 
iMtrif  abs.,  iUl  tciiipera- 

tam  than  babig  1M°C.  (4BV*  dbi.  CI.  ttwataamiaaaw 
and  cooli  along  Iba  Una  fk.  At  k  it  ia  antaratnit,  ite  tampatstom 

Wng  lOCHt'O.  (873  6^  nb».  C).  and  tbennfter  it  eondcniMi  alon;; 
die  Une  h/  and  ii  compre«i>ed  to  ita  initial  atata. 

Fij».  18  shoWK  tho  work  done  by  the  sU-ani  in  ilx  genorution, 
etipcrhvating  and  atliabalicexpanBion.  Die  work  done  in  forcing  tlic 
water  into  tfic  i  linnj^'fr  at  W«Uti.  prouturo  is  not  shown  in  Kig.  18, 
and  i»  u.  rlij^ililt  i;;  mi  nr.  .Lr^ii^riition  of  tlie  niiliin-  uf  Ihe  present. 
The  b«ikt  reijuired  to  raise  the  water  from  378  H'  abs.  C.  to 
1^.  C.  ia  npraaanttd  in  Kg.  14     the araa/Jce,.  Tlioarea 
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efi  rit  r»'pr<'«-rtts  t!ii'  Irit'-nt  tiMt  orsttnui  ist  »  pr»>ssnri^  r-f  -'Sfllb.  rjbi' 
(th.-  Ii  iiii.i  iMiuri  i:.i  iiit;  tM7  ■  i-i.l  (hi-  a.-.:  i  r.'|ii'.jseiits 

Ihc  t«sj»t  rH.|mred  to  superheat  tiiy  st<'ntu  from  4.Si  aiis.  C.  to 
978  nh».  ('.  'I'hi'  area  /J'hh.  rcprevcsit*  the  latent  heat  of  sttani 
iit  a  prvitnuri)  uf  l.Mb.  nbx.,  aiid  \,\\v  »r>  m  A|/iri-,  represents  the  liciit 
Kiinirid  ti>  superheat  this  steaiu  fronj  STB'ti^  abs.  C.  10497"  ofaa.  C. 

Couipaiiuj;  lbi«  case  with  cace  S  of  cycle  L,  it  is  found  that  the 
total  h«at  aMaiiieit  it  ttoaaaiM  in  b(>th  caiM'S,  belli!;  i-upre'M-nii-d  )>v 
the  area  aOiVkk  in  Fig.  1).  The  portion  of  thi:<  lintt  v\liich  i^* 
cnnvertnl  into  wink  in  case  8,  cycle  I.,  in  rcpri-*«'nU"d  by  ihi^  artM 
AtiHK,  while  tlie  corresponding  portion  in  the  presfnt  case  ifi 
reprcMHled  by  the  sum  of  the  nreiu>  A(iH,K,  ll'if,'  l'2i  m<\  t'ri'hh 
il  iir.  II).  Thi«  sum  is  lc"»  tlmn  tlic  area  .VCillK,  nr.d  K  in  thi" 
I        in  only  iw  <'ui»p<m-<1  with  li  .">H  for  case  8  of  cyclo  I. 

The  full  in  the  vahm  of  E  is  <li><i  to  liie  reliitively  low  ellWiciicy  of 
the  »t«aui  pvrtioo  wh>i;h  ba*  itu  ideal  ethciouc^'  uf  only  0'2^.  ^Tb  s 
la  laaJlj  not  low  An  a  ataaa  angina.) 


The  feed-water  has  been  taken  at  a  toiiipt  rnture  corre»ponding 
t.;  :i Ionospheric  boilin:;  point.  It  has  been  assiiiiiod  lha:  the  sltani 
is  eibuttstcd  into  the  aliiiosphere,  and  is  not  con<leiiH«  ii  for  use  over 
again.  It  would,  therefore,  be  neoeiuary,  in  onU-r  to  follow  the 
cycle,  to  heat  the  fcod  wnter  to  100  C.  It  sitoukl  not  be  ditUenll  to 
approximately  arcompliah  thit  Iv  VtUtaing  the  liaat  of  the  exhauit- 
ing  cnjifs.  ](y  beating  the  Jwd.watar  atill  mora,  the  effieieney 
could  be  inprovad;  bat  tlio  imintiveuieut  w^  ;!  ( )>'■  -lii:'  *  '  than 
in  an  oriinaty  atatwn  enginaK  and  the  fred-v.  iu.  >  ni  l  in  be 
under  pressure.  .\a,  moreover,  any  increiis*'  <if  e\hiin^i  or  back, 
pressure  is  a  serious  matter  with  a  turbine,  and  us  feed-«uter  heatcta 
miut.  to  a  certam  extent,  aDcrl  th  pre.^.iiirf,  any  rrn«p«ii-t  of 

gain  by  healing  the  feod-n  liter  bo.  nil  I  ('.need  not  1..  .  mm  li  ted. 
The  griKH  work  in  the  prcsftit  c.-i-<e  i.^  r.  jnesfKti'd  (Tiffs.  II  niui  I'l) 
by  the  area  ■.yAi^K^+  tho  area  (i<  <i.-.  This  la  lens  llian  lb«  erott 
work  in  cvcle  I.,  case  U,  which  i«  represented  by  the  urea  eZHK. 
Tba  nagHtite  work  in  ojFcIa  eu*  &  waa  raprasenleil  by  the  area 
aZOA.    In  the  present  caae  it  ia  b£m>  rapteaanted  by  tluK  area, 

a acting  the  work  of  pumping;  llie  water  into  the  jacket.  Tho 
>of  ne(?ative  work  to  srosn  work  in  the  prenent  case  is  0-41,  as 
compared  with  0'8  in  e>ele  I.,  case  8.  Thin  ratio  (0-41l  is  rather 
high.  It  will,  however,  probably  not  iw  so  objectionable  in  the  pre- 
vent ea«e«»theinktioO-'iOinc«i«  4of  urele  Ul.,a8  ibe  nuU efllcitucy 
In  pmcliaa  win  aona  acMar  to  tiie  mmI  in  tliia  aaaa  than  in  eaat  A 


Fi.,.  1 1.  -Cvi  ut  111 .  Om%  1L  BaiBOPt. 
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of^ola  IIL  W*  conMtin  tlw  pvcaant  oue.  reduce  the  ratio  by 
lowerinff  tbo  eouqnraiaion.  TUt  would  reduco  E.  .\s  iliu  n»i^>  of 
the  water  employed  is  not  the  name  a-s  the  mass  of  the  air  und  fuel, 
the  »ciJe  for  enttopy  in  Fii;.  I  I  hiia  been  made  dilTereiit  from  tluit 
in  tho  other  enlropy-temperaMre  dias(ra»ii«,  w>  tVii:  in  all  tliew 
diaj^rajna  areas  represent  niuuiiini  ^  i  f  In  it  l  i  iln— -eale.  In 
all  the  pressure-volume  diagmnis  tho  scale*  are  the  same  except 
in  I-ic.  IS,  which  will  l>e  referred  to  hereafter.  It  might  be  men 
tioncd  hero  that  all  tho  numerical  rt'sultK  given  in  tliis  Taper  have 
been  obtaine<l  b>  calcnlation  and  not  by  tcaling  the  diagnmt. 

It  will  be  MMM  that  it  has  been  aa»uniad  that  the  gat  and  ataam 
aXMUid  adiabatioaUf  aapaiato  fromaooii other.  Tboadiiibatic  curve 
of  the  ono  ia  diflaiant  fforn  that  of  the  other  aa  the  apecifie  heat> 
are  different ;  and  while  the  ga^  falls  to  %  teuqicratnre  of  140  f. 
.418  abs.  r.)  the  steam  fulls  only  to  184"C.  (457"  abs.  C,  i.  This 
will  be  correct  if  thi-  steuni  and  ri«  are  not  mixed.  It  is  much 
Hunpler  to  consider  tliis  case  thiin  to  eoiiauU-r  ihi' c<ise  w  litre  the 
gases  are  intimately  mixed.  In  this  laller  case  the  ,lia!!raiii  iKig.  12) 
would  hv  altered,  luid  it  could  not  so  ejii^illy  be  *eon  «here  the  l0t« 
of  enicieiirv  came  in.  la  practice,  however,  it  will  pr<>li.ildy  be  found 
convenient'  to  mix  the  gaaet.  Tilit  will  altar  the  diagninu  and  the 
tflieiency  sotncwhat :  but  what  ha«  been  eonnidered  gives  a  Rood 
idea  of  the  (general  efii  et  of  the  employment  of  -.team  m  <'uiijunetii>n 
with  RUS.  If  the  steam  and  gaa  are  not  mixed,  a  condeii-^er  ecnildb« 
,  mpt  V.  1  f  r  rhr  f  nsicr.  Tho  atcaiH  oould  then  bo  citpanded  to  a 
,!ii„  r,  I  r  I.  :np. .  >'iireaodpnaMiie,«ni}  the  ellli-iewy  wouUbe 
couaidcraUy  ntis«d. 

(To  be  €onciufl€d.} 


THB  MEASUREWENT  OF  THE  POTSNTIAL  OP  THB 
ELSQTBODfiB  IN  STATIOMABY  LIQUIDS.* 

{C'tHttinuctl  frvm  'i">.> 
<>l,t,i,u  ,l  ii'itk  AqitrOH*  Sntulitmt  of  r->y// 


SJier  S 
we  hav 


Huiphntt.- 

lo  ri'fi  r  ti)  \*  one  i-nrri>'d 


t  Hlliy.'t':  . 

'xpjriuii-iits 
sohltioni  of 


■The  first  series  of . 

..^  _  out  witli  ruiuerj 

metal  sall.i,  the  sub-ljiix'-  elii)>lov..l  (vciiii;  vdolioiis  of  eop|ier  sul- 
phate, Riher  nitr.Ue  und  v  ine  N'il|ili^iie.  Ax  loii(,'  !C-(  metal --'lUt  is  left 
III  the  l»yei-  of  li.|iiid  t.^uvhiiif;  liie  eatln.de.  llir  metal  is  deposited 
fnifti  K'n  h  solutiotiK  at  aeullni.le  poienluU.  ptoliaUy  either  identical 

wil  l  Ml  1  iienn«  onlv  nliulitlv  fixiu  the  notential  at  wbidiitte  in 
winihOrmin  with  the  "oluUon  of  its  suit.  Hut  whan  tlietatt  h»«  been 
removed  firotn  tlioateetrodc  Uy  the  camnt.»anddandi»pof  the  p  >t' 
ti.il  of  the  electrode  takes  place.  A  marked  diflcfonee  if.  liov  ■  ' ' . 

•  Piperon-  Thc  Meustir.  nont  .  (  ihe  f<tt«iitia]  Of  lha  Eleelrodes  in 
:i4«lionar¥ Liuuidi .  the  |iti«rmiu,aioool  ChaniseaolComfaatraliooMUia 
OathededuiiBg  &lactrol}»b '  read  iieiota  the  Faxadajr  &eelelir»Oct.  »th. 
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ObMired  in  this  connocliLHi  b.  twi  <  n  »olimtin-i  of  i-,.p(n  c  ^■.;lp•^at^'  ninl 
■Over  nitrate.  In  the  ciwh'  "( tin-  fornipr  thr-  catliuUe  potcntiivl  drop* 
about  1  volt,  and  thi-ti  bfCnniM  fairlv  conatant  again.  At  the  MUiM 
time  the  resiatance  of  tho  Uvt  r  of  liauid  around  the  cathode  in«re»M« 
hap  thniil  IW  okoM  per  aqoare  eentfaniBtre,  the  combined  eflbet  beiiiR 
thst  the  ^flbnnoe  of  potential  between  die  atandard  electrode  and 
the  cathode,  na  measured  in  the  i^xprriiiifntn.  increaaea  by  1*3  to 
1*8  volts  above  its  oriKt'iAl  valiU'.  Tlic  iskt of  rMielMlfe 
is  found  I"  ihlf  to  tlio  friniiution  of  ii  ih-jxMiit  i>f  ruppr-r 
hydroxiih-  iirisuig  froui  h\<liul\-.i)i  nf  itii'  lopin  r  Kiilphati  it  .iii  ftt 
ihliitioiw.  Ill  the  ciise  of  the  silvi  r  nilrnt.-.  hnwc  NtT,  wh.  n  ilrph  tion 
lit  the  silver  occurs  a  drop  of  thr  p<>t<'Htiiil  of  thi'  riithtxic  niuount- 
uig  to  only  about  U''2  volt  takes  place,  after  which  the  potential 
approaches  iU  fonucr  valiw  f"*  ^        i*VU|]P>  Tbe 

cathode  is  then  found  to  have  beemne  covered  with  n  nutM  of  attver 
erjratnb  which  »t«>w  into  the  solution.  The  curves  in  Fi«.  15  show 
reculta  obtained  with  a  silver  iiilrntr,  and  uilh  a  copper  sulphate 
•ointion.  As  hits  bti-n  shouii  in  the  previoiH  cuniiiiunic^tion 
referred  to,  the  ditTumon  coeflicicnt  of  the  Hallii  fxpcniin  nii-d  un 
imi\  hi'  cnlciiUted  when  the  time  is  known  which  ilsfC"  iinlil  the 
I  nil  .  Miriitiiiii  of  th«  &iilt  in  tlie  1  im  r  •>f  luimd  nl  ihf  clc^-trode 
111  roiin"<  ,'fro.  nnd  this  tiuie  iiisv  b«i  l«k<  ii  ik  ilnit  at  which  the 
break  in  the  ciirxc  takes  place.  The  actual  fxiintB  chosen  on  thi» 
break  were  &  ccnlivolts  in  the  case  of  the  silver  nitrate,  and  SO  renti- 
voIm  ia  the  cmo  of  tbo  oopper  eulphato  ealatioaa.  Tho  fonuakt 
OBiBloyodi»— 

*  ««SW    <»  • 

kMngt)i'  .lit!  ■.•'ii.r;  LOi  tlicii'iit  of  tllOMltincui.'  wr..  wli.  iir  l»  the 
KraMOtraliuu  of  the  sulutiun  in  mfi-equiv.  cm.^  i  tho  current  ■ 
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.'Vccordini;  to  WiedeburR*  the  diAaeiail  eoefficient  of  CiiSO,  at 
IBdcK-  is  4-47Uxl(>-"  for  tho  concentration  O.  nnd  4  '2*lx  10  *  for 
the  oriKinal  concentriiti<iii  of  tlif  prcoediiit;  table.  Tlie  viihies  in 
the  liibli-  th<i»  nppear  wniicvvlint  lns;h,  Tin-  \n)m-  found  for  the 
dithiNioii  I'lH  thi  li'iil  of  Hilvrr  nilniti  w  wx\  miu  li  too  lnvv  if  «<•  tiikt' 
as  correct  the  number  A,,  —  I'i  .'i  x  10 -"cm.-,  sec.,  which  ha»  b*'en 
calculated  by  Nemal  from  the  mi^^ation  velocitiee  of  the  A^;-  and 
the  Nt>,'  ion.t  and  which  ajcrees  with  valuca  extrapolated  fraui 

!ScheiTeradMonniiittiaiMofdiakuhM«aeflci«Bte4  Thiolact  

to  [loint  to  the  bN«k  in  the  curve  oenmiag  befcra  eoni  * 
lion  of  the  silver  at  the  electrode  hM  lakao  PlwOi  Tbo 
however,  undur(;oing  further  in  i  i  iliffllillll  Heonlio 
regarding  deiraeitian-poteniial  of  copper. 
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Soniio.v"  or  Sn.TKu  Nmi.vTC  am.  Coi  ii  ii  btxrHJilE. 


39       49       M  «• 

Pifimm  tfPttmtUI  Minvn  StamM  KUHndt  ami  OslMs. 
Fio.  6,— Akobouc  Snii-Tiox  OK  frt-Rfir-,  Cmomm. 


strength  in  iiutiuii|xi.  cm.-,  I  liiuo  in 
value  of  the  anion.  Details  ul  thO 
•Ranged  in  the  following  l«bl« : — 


and  ii^i  the  tmniport 
"  ftre 


^  04M  iW.-««al«/W.  Blco- 
e(  Mailable  mrfne  0-7SH0em.'      = 0-63. 


TiB'O. 

.           [>iffusiiin  iij.  Ilii'ii  ril 
tMSt^      atl«  byfomuiU 
r  toen-^/tie.       i ^^^^j  ^  ih/ 

9-109 

1-7S7 

xm- 

790 

l.(W3 
I.S4V0 

ISJ 

US 
ifi 

16| 

4-5HxIO  '     1        4  «ixl0-* 
4  84x10"  4-4.'5xlO-« 
4-6»xI0-«  4>««'10« 

4  «l«  10  "             4  '<1  .  10  « 

B.  Silver  nitrate  solution  concentration 0  1  mg.  eiiaiv  Vc    KlK  trude  as 
above.  Ji,. «  0  5a«. 

1-737 
a 


The  numbers  given  in  Tnhle  II  may  b..  takr-n  »»  lypicul  renults 
for  the  dfteniiiiintiou  of  tlif  resistance  of  the  copper  !<ulphat«  aolu- 
tion  between  the  cathixle  and  the  luncli.m  T.  The  ^vperinunts  1, 
ci,  fc,  c,  (/,  Wire  carried  out  bifon-  tlii'  current  p.iisfl  lliron)jh  the 
•olution  :  experiments  %  a  and  b,  after  the  break  iu  the  potential 
of  ihc  cathode  had  takaa  ptooa. 

The  pvteiitial  tit  the  eathode,  after  allowfettee  had  been  made  for 
the  drop  aceordine  to  Ohir.'s  law  lietwven  the  calhotlc  and  the 
jnnction  T,  was,  in  the  majority  of  f-\p«.riiiientJi  on  copper  sulphate- 
solutions,  found  to  about  10  to  '20  millivolt.)  I>i  low  the  potential 
of  equilibrium.  T'ni«  matter,  ns  well  ns  the  blight  retrogression  of 
potential  at  thr  l"'j,nririiiii.' nf  llic  r%ppriii)eiilB  which  i-  i  i*ible  in  the 
coppi-r  Milpliiit.'  rurM-.'  (I'l;:-  •'  •  «iiiiil«il>  tin'  tuiidili.'ii.i  on  winch 
the  cry9t4illi»iiiu>n  of  the  silvtr  ileiM-mU,  is  niideigoing  further 
inveetisation.  8ntne  of  the  results  referreil  to,  if  corroborated, 
would  lead  to  the  coucliuiun  that  the  depuutioa  uf  luetakt  frolu 
Koluiiona  like  Copper Bulpfaate  ia  not  an  abialnleljr  levenible proooMi 
and  this,  again,  would  prove  of  importanro  in  ita  bearinn  on  the 

•  m.  i.  .Inn,,  II,  «7r..  iHiiii. 

f  y.rit^hriil  Phijf.  Chtm.  Vol.  11.,  too  il8H,-i), 
t  XtUtctaift  Pkif.  Cbtm.  Vol.  U.,  «a»  (IMaS). 
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dUTamit  futun  of  nwud  deponta  obtained  fram  diflantit  wlatiiMiB. 

Tn  A  aeries  of  exporinicuts  on  n  decinortnal  zinc  salpbnte  aolation 
with  an  aiualjfnniaUMl  ropper  electrode  siniilar  cunes  rusultrd  to 
tltone  obtained  wnlh  Uitv  copper  aulphatc.  0»in({,  no  ilo<ibt,  to  the 
fact  thai  hydroK<>n  ia  evolvnl  (umetiuieK  ufvor  M  iJie  vino  h/m  b«cn 
removcil  from  tho  solntion  anil  Koumtintoo  btifor*".  ncf>r<Hiiu-  to 
xliKb*  <iifrrn)t>CM  in  tho  nature  jf  ilie  clcotrodo,  tiii  ii  Milt,  wm 
ifflAvxihnt  irreguliir,  mid  have,  thorcfore.  not  boon  n.pio4t»u-»<i  m 
curVM.  Tho  valnoit  nbUtinod  for  tho  dilTusion  cocfllciont  of  7inc 
■olpbAt*  varied  bet»e«u  3'AxlO  *  and  lO"*  clu. ■>«!«.  They 
point  U>  an  iimimm  of  the  diiltMiea  co«flloiMi(  «f  sins  Ml^Kt*  at 
crrat  dthittom,  tha  valm  obtMned  Weber*  for  aolntlone 
'J  IH  p#r  cpnt.— ».f.,  0-26inR.  «<iuiv.'cc..  b*in)5'2'78x  10  "cui.-'»rc. 
In  aitrooinoni  with  this  we  shonld  expect  the  ditTusion  coefficient  of 
yim-  i«>ilphAt«  !*ot  So  iltfTer  Kroatly  from  that  of  coppM  Ml|ihale  «t 
t;r,ni  .i.liiii  nwiii^'  t,  >,|ie  flu't  ihnt  the  niobibtie*  of  tlMailMud 
the  oii|i|ii'r  iiiri  an-  ncarlv  equal  at  gr*'*'  dilut;  n. 

.i/.  Siiltiltont  of  <'upniuit  Choir  .1       riio  next  *crie»  of 

iiolenmii»noii«  wiw  carried  out  with  tho  obK-ct  oi  tc«(ink.'  whether 
tli«  lurthcHl  w««  suitable  for  nicoholic  solutions.  The  solution  choROti 
Wfts  one  of  cuprona  cblaride  in  n  niintnn-  of  hydrwhlorio  acid, 
•WdMl  Mid  mtar,  iti  cnnpoeition  b«'ing  1  gramtno  Cu.Ct,,  ^  cubic 
em.  itrang  hydraeMorie  acid,  4.'<  cubic  cm,  U.">  per  "cent  alcohol, 
ao  cubic  cm.  wnt.  r.  OK-inR  to  contact  with  the  part  of  the 
cuprous  chloridi  1m  i  ;  m  oxidised  to  rnpric  cbloride.  Tbecwvcson 
Vif;.  B  show  the  dcBree  of  coincidence  ulitained  in  Bucce*»ive  experi- 
nieniJt.  three  deleniiinniionx  Imving  been  earned  out  with  the 
current -density  l-0ri4  milli«mp*rr»  oeuliuietrck-.  Tin  1  two  with  (he 
current'deiioity  l-;tl8  niilliainpi'rt'.o  centinietc-  -  ,  Tiio  cur\e« 
obtained  are  of  ifiicre«t  innMiiuch  tw  thi  y  *how  plainly  that  two 
•tteceuive  jmwsw-s  iiiki'  place  :  tirstl\ .  the  n'ductioii  of  the  cupric 
chloride  to  cupmitx  chli>riile,  which  bc^n-j  at  potcntinU  U>\ier  than 
thoee  repetered  in  the  fignn.  Mid  goes  oa  to  about  4.'>  ccntiv(vlt«  : 
•nil.  accondly,  the  deposition  of  copper  (HMn  the  cuproiiH  i  hloride 
bi>i;innin((  nl  iiKiut  4.'>  ccntivolts  and  coingoit  VMil  the  break  in  the 
rurx't'  ix  c>>n)pli'iol,  when  the  potential  ncwucv  Imily  constant  at 
about  OA  l«>  70  €«nti%-olt«,  and  fa^>dnigai  c«inM  oO. 


QumcmaMt  ovTHi  faradig  and  otbeb 


*t  a.  u«t$  jo\T.s  si.p..  r.s.c  r. 

«lMMOtaevlnCbaiXiCtta»El«rtriaUD«t«rtiiirnt.  St.  ItarthataaieWa 
U<«piikl) 

Tb»  «f  lliis  r»p*r  ia  to  bring  to  the  notice  of  tho  tne-licul 
pRtCeaooB  ike  mslii*  of  an  nainination  of  the  characiwriatu  cttrvc^ 
uf  ecnaiB  Aediral  iadwiion  coila.    Theee  have  been  taken  bv 

n;.>an»  of  an  -.liiinmi,  nt  known  aa  I~>tiddcirs  oscilloi.'raph.  Tl  ". 
iiit«T>«i  ft  f  -t-^  !;,»  in  th"  indicuiions  which  they  Kcem  !■ 

atT .  nl  »-  to  I  pn  tH  r  i o- -I niotn  n  of  uicilical  coils.  To  supple- 
m^T-i     ,  T!:  1  hs-. ,  ,j;ow  >.'mc  irAciiip*  talicn  in  the  same 

«»y  ofv'ltcr  l>  .^U-•.  o:  :r;.'miv:.~,i  rnnvt.;»,  :>r.  ?  hi^rv  to  make  a  few 
iKuark*  npni  tti.>,'  *»  wi,!.    i  ,Jo  km  ,  r,  enter  at  anv 

kn^Cth  into  Ihc  tivlinn-alui.  *  ii/  the  sut*j<~cl.  btc«U!K>  I  do 

bol  c\^n»;Jir  lisat  the  «e»ti.  ii  -  f  :n<\i)cu)e  it  the  ptowr  fUee  (or  such 
drMlK  h.>wifv«-  imvrKsnn;  ifuy  may  beiothoec  WlobaTa«p<N;i:dlv 
M  •,  c  applicwi^Miaof  eJectnrit^i-  to  luediealnnctiee:  and  ]  te.  i 
\x :  >  ..;  rtem  ai  rhe  action  <«f  the  Biitish  Jfcdiral  AMoeiation  in 
iii>i  »r..-.-rl;n<  tie  menthera  the  iaciliiieaof  a  aob-aeriion  m  eleetrvi 
iht  nproitcA.  a  detSci^ney  »hich  I  Mtweevlv  luwe  to  see  weiitied  in 
111..*. 

.  Al'-'  •  '-'  ".'!:--;r  of  lir'.^-'nj;  ih^-.-><  ri-».ilt.«  to  thr  notice  of 

I,-;.*  Uii-.  ■..i.^     ujiar.  i  «i>h  -,0         .i:  lii,'  auix-i  ihit  ilin  I'apir  i* 

l*r.  Mf,r.a!l  M<>noiu    Tin  uitt.tM  whuii  I  have  king  tcli  ui  the 
:;:ia*s;««irnt  of  itHloeaian<«(iii  ewmnla  fcw  poipoee*  of  e\ict 
4:a.:T!L>si»  tvveix-ird  «  freab  laitnnhia  but  «inler  (mm  the  piy>blt 
^-    .     i.>    i>  bv  l>r.  Bead  in  tr«$*rd  to  madiealcotbandiht  ir 
;  "         nerv»».   In  purstuni;  ibe  quetdons  taiaed  by 

'•'»  '••  tiyij.tf  to  .■'.■.AiTi  tra»-:!:i;.  by  lueauo  of  il-.c  oscillo- 
p-  '  ■  .-'i-.i  »;v.i  ,»:fr  on  I'r.  llvvi  broUiTiu  iiio  ».''itie 

fcL-.*i  ■,r».  M  K;,-i:r.»i         r'ir->'nt»  oVi;i;;u>i  » illi  u:-lru. 

lutr.l.  W,  T»-  p,-  ;;.jpi>>.:a  w.-i.  th.>  oidrntis  of  tii,->r  ir»oi[:i:s 
l?.»t  ■«f  d»v;avu  u.  uix-  -;.i'.<;,-  f'.:ri'-..  r.  w::*i  itio  n  -'.h^  ii  1  now 
wax  a!k.«sq  b>  show  i«t  thia 

0«l«es  «aa  d'Je  to  the  utwr^Iu  ^i:^     u.i.  iuurni)..u:.,c  iij-tv.i,  r 
drYc*"  n*«.l  with  ft  ^a.  ai^d  w*  then  called  in  the  mechanira)  *k  U 
oi  I«T.  BrtrnaU  J*OT,yi.  ibe  medical  ollic^ir  in  ehattw  of  the  eUv 
ir.cai  1       -v^  :  s;  .r.  Uyoien  Hotfutal.  and  he  hae  hu«»<  • 

Br.tirt  Ucd^  iM0ema.-tt.  i>slcnL  J  -Iv .  1  aH, 


enutraeted  for  na  some  of  the  apparatus  upon  the  table,  withmt 
which  it  would  have  been  altnoat  impossible  to  proceed  with  our 
l^^estigations. 

The  discharges  of  a  medical  coil,  if  we  consider  those  of  the 
secoiularv  windiiij;,  which  aro  most  coiiuiionly  employed,  consist, 
ns  is  we^l  known,  f  f  n  ir<i-ir  i  c'  .  !■  tricnl  inipnbes  or  waves  of 
current,  alt<>rnalinL,'  m  lir.  '  i  n  1  i  i  unHvinmetrical.  Froni 
theoretical  conniderati.ji!  tln-^  lu  wt  W  so,  but  the  actual  shapes  of 
tho  waves  and  their  actuul  iniiUi  .i»  have  not  hitherto  been  deniou- 
atr«l«d  ill  the  clear  way  111  whicii  they  can  be  done  to-day.  In  an 
raaninatien  tailo  thia  p^t  made  by  nv«alf  ia  1809,  towai4a  tha 
ezpen«M  of  whleh  I  laeeitwd  a  fitimt  trom  the  fnncbcf  tbia  Amh 

ciation.  I  wa^t  abla  tO  aliOW  that  ihr  dii<ch*r(re«  of  a  CoOloi^bl 

of  coiiiparativoljr  kmg  dimlion,  much  longer  than  waa  baltovad  at 

that  tiino  to  be  the  case,  and  also  that  the  t«o  wavee— namely, 
thi>«e  nt  ujnkc  and  at  break — iniRht  interfere  with  each  other  under 
certiiiii  condilions  of  the  vibrntinR  liauuner.  It  i*  ni>ce»sary  to 
mention  that  Pr.  Kellos<;  had  taken  tnicinv*  of  induction-coil 
currents  »ome  years  earlier,  and  that  the  sjitne  points  can  bs 
discerned  in  hi-<  tracing*,  if  due  allowance  be  made  for  the  inettia 
of  his  rcconling  npparntiin,  which  hail  tho  effect  of  do!»radinu  the 
finer  vaiiatkmia  of  hia  onrve.s  to  a  certain  deforce. 

Ity  way  of  dafinltlon,  let  uie  »a>  that,  in  ooiuuderini;  tho  luediaal 
coil,  we  have  to  think  of  thrno  aapacata  eumnta  or  circaiu :  (1)  Tbt 
secondary  current,  wMch  la  an  altamatittg  eanvat :  (2)  the  exdtinx 
current  or  uiduciiiu  current  orma^elisinj;  current — that  is  to  say. 
the  riow  front  the  hatterv  throogh  thr  primary  coil  and  iuterriptcr  : 
;l  I  tho  extra  current  of  the  priinar> .  which  in  a  current  induced  iii 
tho  exciting  circuit  at  the  ninnieiit  of  rupture  of  the  einilin^; 
cm  t  «  and  one  whicli  can  be  led  otT  by  suitable  connection*  fw 
!  i:]iM-.  ,  of  mcilical  U'stiiiR  anil  treatment.  Thi^  rclluir■■^  i-petiol 
.tt :  l:  t;>  meiils,  if  it  is  to  1k'  traced  by  the  uscillujjrti^b,  tuid  u,  Dol 

shown  in  the  tnu'ln^'K  to-day.  In  many  of  the  tnwmf*  tho cniM 
of  tha  excitini:  current  is  ebown  I^OV*  tb«  illdnced  ciHuailt,  tit 
nrraofieiBant  wfaidi  addatothtir  vaiuo  by  makhiBtlMiriBlaifRMioB 
luoreeaay.  In  Fig.  C  it  ia  below. 

In  order  to  illustratt'  the  appearauct-  of  osoilloRTapIi  trncinKS,  and 
to  explain  what  is  to  follow.  I  will  ftret  show  two  slides  wliicli  are 
not  tracinp:  of  induction  coils,  but  which  I  ha\e  made  t<j  show  the 
effert  of  iron  in  ulterinc  the  time  element  of  a  circuit  carry  inc  a 
varying  current.  Tli,'  fir-t  ■\  pt-i'ntt  f  v.  r'.  Inn  firlnctance.  and 
cons«><juentIy  tli^    nrr. n»..  -  ihu- -t  iivt'iiit  ir:.  ii  u  uiaximum. 

at  which  it  r<'in.'i;;i>  -i,.ni\  nm:'.  liriii..  -i.  III-  r>-tum  to  zero  is 

also  aliiio«-  ip.st.int:in.'or-.N.  Ti;.-  >c  ..ml  i^  Millie  circuit,  when 
moditied  by  the  introduction  ol  a  coil  oi  a  (cw  hundred  turns  u(  wire 
wound  found  an  fnm  oofo.  In  tbe  licat  tfa«  eumnt  nachaa  ita  iuU 
rahM  in  a  time  which  ia  not  mora  than  ^n'mith  of  a  aacond :  in  the 
Iatt4  r  it  ba-<  not  reached  a  steady  state  after  -. '  .th  o(  a  ^'coad,  but 
«  still  tiiiini;  when  tho  break  comen  iFips.  I  ami  '2'. 

The  tractnpi  taken  by  the  o»cillo;;niph  einployi  d  in  this  inve>ti- 
fralion  are  taken  on  a  moving  phou^tiraphic  plate.  The  speed  uf 
plate  i*  -4  metr<<  per  w-cond  in  all  c««  a.  and  thi»  penuits  of 
i-i  vaureiiients  of  the  duration  of  the  ditTerent  current  wbm's,  and 
aisu  of  their  dir»  ct  conip.'ui'.on,  >o  f^ir  as  times  aro  coiiccmeil.  The 
U  nelh  ol  each  slide  represents  about  '  th  of  a  second.  Tlie  actual 
lu  wbl  of  the  rise  and  foU  of  the  waves  is  adjU«tc<l  to  suit  the  capa- 

hilitNa  of  the  iiitMuoiiBO  inatromcnt.  ]u<t  aa  tho  luagnitiide*  of 
emvent  nik'ht  U  n>ljuai«3  before  application  to  the  human  snbjert. 

Proceedini;  now  to  an  exaiiiinBtiou  of  llo-  current  wavt«  of 
medical  coils,  we  liml  that  wveral  points  are  illustnited  by  the 
trwiiif".  of  the  osrilliv^-mph.  FirM,  it  abows  th;<t  tiie  vibratin:,' 
hautiiur.  used  continonty  a«  an  illtempter.  is  in  need  of  alteulioii. 
for  il  is  apt  to  be  a  de't-cii<  e  df-vii  o.  a-.d  dixs  not  ahv  ivs  prtnlucc 
cle;in.  sii.'irp  ni;ikfs  and  bre.ik:*.  Ill  the  lu \t  ti^nre  ;i  t™ini,-  is 
■.;i\en  ol"  ihc  c\c;t  .Tii.'  e-.im  rii.  ;is  intl  le'Ked  t'^  Jn  lorni  of  interrupter 
in  oiuiiion  U»e,  ;i:id  m  it  i"v»de<jii;ite  St i<  nip's  ,i;  >  .Mitact  can  U 
counted  before  tiie  pruptr  i!-t»ibli-t.iueu;  of  ih.  jt.  tUtw  at  luake. 
«iiile  at  the  hicak  of  cireuit  there  are  alao  i  w  irngniantiea  (Fie.  8). 
\%  each  of  these  panial  eostaem  ia  tredeeied  in  the  cum  of  the 


«eci'iidar\  cin-uil.  it  is  iluis  *.ei:  ih'<;  I'i.e  s.oorui:irT current  Of  It 
H'l!  s.'  ti;t.vi  IS  'i:,e  .if  --rt  It  e>.u:|'lt \LIy.  aiisi  one  liiuls  IB  praniOO 
tiiiit  II  IS  liiL'hly  d;s;ii:ree  »i'le.  We  aNo  leiim  fr  ui  the  traonu'  ih:it 
i;ie  niie  ,it  l  uis  \\ iiilenup!,  r  is  slinv.  hi  sli  ie  «.*:■. «n  each 
nner^.xf  l.'i>i*  ,  th  ,.f  ;i  «eeoinl.  i-itii  e.ich  r;ipnU..  n-^nit  ,'.ih  or 
liie.re  ;  ihe  H  ie'Ii'  cv.'le.  t':n'-:  fere.  e,v-;-.p:e>  '.".1.  .1  sec-'ud.  It 
If 'jii,  n.'v  nn".  \i  rv  s  iMfile  I'-r  iin-ciii-;il  .■•i'[eic.i:uin. 

h''i;:c;:on  ce  iU  w.ii  ;<ii-.  ,lnrN  >.  b  et  reni.'ij'v  T>  !■  r  ofv'ratuv.'  the 
lumuuvr.  tijf^iitJy  wUeiiiiu  bisioue:  iinli  i^.  i.ejvy  and  vjbrat** 
up  and  down,  gi^  e'  these  trtrsnlar  currvma  of  low  fre«}aenry.  Th* 
>hivk«  of  aik-h  roUc  are  di^iacrt'eabte.  and  they  aio  bad  lonia  of 
ii:>;nuttcnt  for  (  !to;i..  ,1  :>  >;.:iij;.  and  for  moet^fottua  of  olectricnl 

i'tw  It,  r\-iire  shows  lii-  ,  ,  r  e,f  -'n  r-n-i'-M  •«'i>  e>  i>f  a  vs.-)!] 
V. ii  i-oindary  an.i  :\ii  ..-;.  i:  v  t  n. ir m       t  -i^  it  ^i.  enrs 

nr..:ilh--       .'i  iM-.-  is  '\;ii:n.  i-l  :  '■■   ir.>e  o!  Ihf  aUXI- 

l:.i:y  t  :■.>;:'(-:,.,,         T;:.   \.tt.:  >  .rvi--        i\  i!:<^  growth, 

!ue  petio^i  01  sjta>i\  tirw,  and  itu  ntniipt  r^plvirt  ot  liae  excilut*; 


Digitized  by  Google 


THE  ELECTRICIAN,  NO\'BMBER  4,  1904. 


109 


drcnU.  wbilt>  thr  lover  show  the  rurrrnu  inAiead  in  th*  MMSonAtr^  | 

*nil.    It  U  Mwy  to  yf  wliirh  ono  o(  tho  w*ve  porrf«potnisi  in  time- 
to  th»  nuike  and  whirli  tii  th«  hreak  of  Uie  exii'i^t;  i  ir mt  .  the 
former  rixw        iiiji-mptiy  frmu  thj'  ?pro  line,  Rii  i  i'^  u  lnw  r  mj  a 
longer  wnvo  timti  the   lall-f.  ^»nil   iIm  ir  i.  -pidi'..    i  ii  iini'i.  im 
iiM'iMUTWil  are   ^.  th  and  .'  vtk  ui  »  nvamd,  nii'I  th«-  (r«|Ui'nr^'  <if  ibe  j 
iiilcn-Mptionainthi8pnticiilariii«tMMW«ra«fWptrtC«0IHi(Fii[.4K  j 
In  the  next  figure  ororvthini^  it  M  before  exeept  that  Uit  imn  ' 
core  ban  been  tnK<>rted.    1'he  ohani;e  in  the  contours  of  the  tTMulgi  1 
i>  profound,  for  the  wave  of  current  at  break  now  la«t«  more  than 
twioi'  M  long  (or  about  T^  th  of  a  eocondi.  while  thu  ourrtint  at  make 
b  prolan({ed  to  more  than  ihU\  of  »  nepimj — that  is  to  «av  .it  has  a 
duration  live  tiuicii  a*  loni;  an  wa»  the  cane  when  no  iron  core  wa& 
present  (Fig- 

It  isalto  in-<tni<'(i%  n  to  compare  tlio  upper  curve  which  rcpro«ciiHi 
t)i.'  I  rui  Tviii.     Its  rise  is  aluw,  w  »lr>w  that  it  hiw  not 

rt-iirhet)  it4  bUckIv  ittato  iil  the  niuiiivtit  uf  rupture,  i>llliou)(h  the 
rale  of  interruption  ia  a  kIuw  uric 


n  n  n  n 


windinc'.    At  that  tinw  rieetriral  iicience  ronldaflWno  cspknation 

of  thi«.  It  WUB  MBRerted  that  the  difference  WM  a  matter  of 
K.M.F..  which  in  Kreat«'r  with  a  long  »c«indary.  This  diii  not 
Hiti»fv  nuchenne,  h<<riiu>>»  the  ditT«r»'nc<M  ohxerved  by  him  were 
mdcpcndent  of  the  merp  Htn>ngthof  the  K.M.K.  or  current,  differ- 
ence* in  ibese  points  may  be  adjunteJ,  and  were  adjuoled  hy  hiui, 
boitlwiBiukl*  clillbrMMM  in  qnality  nKnaiiMd,  in  apito  of  adtnat- 
msnU.  Th«  nwom  «f  PucbentMV  oimtenHfm  wiu  ihi»,  ttutt  lh« 
ratio  of  motor  to  wmtory  cffert  wm  not  identical  in  the  two  typM 
of  «eeondary  coil.  With  long  coila  the  aeniiory  effect*  were  utmnt; 
at  weak  defn^es  of  motor  effect,  nith  »hort  ooila  aenwry  efferiii 
were  weak  at  strong;  dei^et  of  motor  effect. 

Then*  tracinpn  nffnril  »n  •  N['l'i-;rition.  They  show  thai  (I'lnfipti 
of  wave  iaati  iii:p..-i.,iit  t  ,  di  l  (urther  tellg  us  thni  tlic  ]<r. -i  iu^- 
or  nbflence  of  uu  irmi  .  lifjcs-iiituc  the  d»!m?t'>TT  of  til*'  impui.-**-!* 
even  more  thais  lln  1. mrsh  of  the  winiliii I'l.  Ilend  ban  been 
lible  to  mti«fy  hitusetf  that  ««n*or^'  ciiecl  anii  pain  preJouiinate 
is  diiciuucM  o(  kMiK  dantioa,  and  m  at  »  nuninnim  in  ttaoM  of 


f||.l. 


rig.*. 


ng.4. 


og.». 


.Vnolhcr  intcrestiiif;  point  is  the  effect  of  nltiTation^  in  llic  ■.poi  il 
of  the  interrupter.  A»  would  uaturjllv  bo  (rxpvLtoU  Umu  tUu  duni- 
tioa  of  tfaa  mvM,  a  tpMd  tan  be  raaebwi  at  wbioh  (lie  navoi  at 
uiake  and  at  braak  Mgin  to  traad  uptm  mwIi  nlfaw'a  bed*,  ao 
apeak.  »o  that  bifore  tbe  maka  watw  k  over  it  ia  Mddanly  iwerai  •! 
by  the  wave  at  brenk,  and  viae  veFM.  The  oeict  figure  ahowa  thi!> 
point  clearly  il'ii-.  6i. 

I'"i|{.  7  in  It  tnicioK  which,  in  iiiv  opinion,  rcprenent*  an  ihii 
perfect  l>]>e  of  indnctinn  cui'icnl.  Nnte  the  rinick  rise  on<i  Inii  umi 
the  ilialinet  inler\ al  between  the  pair  i  f  iiii(>iil«i  «.  If  the  innki' 
current  (the  np^er  wave)  could  be  unuiee<|nal  to  the  wute  itlbrcttk, 
without  inrrrasinR  ita  duruion.  it  would  reprriwtflt  4t  var,V  food  <mr> 
rent  for  lunacalar  stiiuulation.  'I1ie  iniroditctjon  «f  ao  iron  core 
ruiiis  il.an  the  neict  alide  ahowe  (Fig^ 

The  point  wbt«b  eootei  ont  moat  strongly  in  tbe^e  tracing*  i»  the 
infinence  eterttd  hy  the  iron  c«re  upon  the  dunilion  of  the  currciiu. 
of  a  cotl.  The  effect  of  long  Icnttths  of  wire  is  iinniUr,  but  ih  leh.-( 
in  detTi'C,  and  in  IxXh  c»«  k  tin-  t  fiVct  :«  an  cll'i  i  l  of  ilu'  iininct.mce 
of  the  circuit.  Hriclly.  it  lu»y  Ix'  iMiid  that  the  iiidni  tiinic  ol' ;i  km;; 
coil  in  greiitir  tliHii  ihiil  of  n  Bhort  ciiil,  whi.i'  the  pii  K  ii<  e  of  iin 
iron  core  mcren!>e<<  both  prop.)rtionnl»-ly  anil  \erv  lar','ily. 

liuobeuue  lon^  osu  uuuutaiocd  that  the  phy»iuloj$ic»l  i-llcct*  frout 
long  Mcandaty  windinga  wan  not  idemieal  With  tbow  from  aheirt 


ahnrtoit  dnnvtion.  In  niy  own  worii  I  hai-o  f.mitd  that  for  tratinf; 
niii<icie»  with  comfort  to  the  patient  ihe  fhortert  impnHca  are  the 
bf«l.  Walteri  working  Witll  oondenxer  dl>chi»r);.  «.  has  found  ib« 
•iuiw  thing. 

The  work  which  hn"  be.  n  done  by  Dr.  Ilciid.  I>r.  li. 
Morton  and  liy  inyu  lf  with  the  viinnii",  coil  currents  «h'><i'  Iriicin^s 
yon  liii\ e  jn«t  si  en,  indiciit.  *  thut  for  |>iiinli  s<,  or  nearly  p:iinlv-.>, 
t<»lini;  of  MiuwIiK  the  shortcit  impiii*.  ?*  nn'  l>e»t,  and  coil-,  «itl< 
viiort  winiliiik'!<  and  without  irmi  con  s  nflord  Ihi'  mo-l  :i'.,'r(  r  iUe 
fonn  of  current. 

jVs  uiducUun  coi's  tiiusi  huvii  an  iron  cnj-e  if  th' y  iiri  to  lie 
opccBtad  biy  ihe  ordinary  vikstinf  eining  miitact  brciikdr,  we  ar» 
at  one*  <onfronied  hy  a  conatmctioital  difllciitty,  and  imtnt  innuim 
afrinh  m  to  whe'hi  r  it  i«  poetible  to  employ  an  iron  rare  withonl 
siicnlirin)'  any  e.-iscntiid  point,  ami  the  un<iwer  to  thin  i*  in  llie 
I  atHrmalive,  provided  we  .nre  pieparcil  to  bi- c  jut.  iit  witli  •..niii  lliini; 
n  littl"  leu*  than  the  l>o»l.  and  will  take  piiiii*  wiili  thi-  mmiiifnctiuc 
of  our  contact  brcJiki  r  liy  tiinkint;  it  very  lik'ln  .oid  spriii^;\.  Mon  • 
over,  »!•  limy  Kn  iitlv  r.  dnce  the  slo«in^  t  lli  i  t  iit  tin-  iinii  i<  «'  IH.> 
iv<  11  ri-milntor  to  llie  cjil  tlic  .l.  vu  i  m(  u  io>  ttiUlc  lube  ot  >li'tvi  ttj 
slide  ovi  r  the  core  or  werthc  (iriiuiiry  vvjiiJintfu.Miacoimitonl.viloiH'. 
When  all  ban  been  aMd  and  ilono  with  ve^purd  t<>  inedlcitl  indiic- 

.  iimler 


tioo  coil*,  we  have  lo  cpnfm  that  the  uiatntinent  l  i 


ri 
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rerv  ewrioiM  objections  if  accurat«  work  is  WAiitcd.  The  ineqoality 
of  The  impnltw  at  make  ud  hraak,  Ibe  unknown  daratioa  <if  tiie 
iiitervab  Mtiraaii  mooeMiva  imi^ttltM  and  the  M|riei<nHii«ii  nf  the 
baiiiiuer  vilnkir  rendar  mMaorammta  of  eurrwt  not  «nbr  nulnisi- 
worthy  but  Mkoklly  mlaltiiding  m  •  gnkto  to  pl^rfaldgMil  •ffet  t. 
The  in&trtunent»  um><I  in  mcatureinent  measure  the  mean  or  nvc<r«j(e 
comni,  but  the  physiological  effect  depends,  nut  on  the  ANera^o 
eiirrt-tit,  Imt  tht»  in!i;."nitn-:!f ,  t!if  sinWennps*  unil  tho  <)tiration  of 
111.-  imin  iiliiKl  uii'..'--.  ■aIiil'Ii  coiiiposi-  ii.  TliiH  nu  u>>tri!n«nt  suit- 
jilili-  fur  \vith  coils  iu  gcutr»i  cannot  be  constructed,  although 
in»ti  u!::r  rit.  hiv.  o  b«cn  niiule  u'hi«b  oaa  nasfnl  intfiotiaiu  of 
weasareiueut  whou  working  with  M  individual  ooD. 

'Whm  tfaft  faaitiaD  «l  (ha  uae  of  eoU  eurrento  in  di«gno»is  i« 
•gtaulnad  wa  find  dutt  0waiana  apiauaot  r»Mon  why  int«rnipt«Ml 
correiitK  from  other  Boaraaa dUMlU  not  ba  UtL-d  in  their  stead.  Dr.  S. 
Lcduc  (Nantes)  has  rooaufly  canad  atUotion  afresh  to  this  matter, 
an<l  by  nsing  a  continuotl«-curr«nt  source  and  a  mechanicnl  intir- 
nipter  he  has  been  nhlu  to  produce  all  the  effects  apon  lun-i  li  wlm  l] 
are  generallv  t-nnsuli-red  to  he  peculiar  to  the  indiictio?)  rurr.  ni  or 
"  faradi-'rn,    is  ii  l.n  rouiitionlv  ciUlod  by  medical  uiun. 

The  intr-rjiijner  of  l^nc  is  it  very  iii|{ruiuu*  device,  whii'li  per- 
init!<  of  iUt<  rntinuH  in  the  duratiiMU  of  lh«  liupidtai  witllMI  altarinR 
(lieir  frequoney,  and  bu  luut  drawn  aoina  vary  valosUo  inlanDatiou 
frwn  hia  Bx|MriiiMnla  with  thia  Kgnimtw,  an  aoQoqnt  gf  wMch  and 
tt  his  inveaNgationa  will  be  fimnd  in  tiba  Ardmei  J^EIectridle 
Mrilkiilr  for  September,  \VQSS. 

Recently  I  have  been  working  with  a  uiochanlcal  iniemipU'r 
which  ililV.  ih  fiu:ii  tt  :il  of  T.trlnr  in  S'*''>g  alterimtinij  iinptilMes 
insteaii  of  siiuplt  ir;;Lrni|Mi'  ns.  Tu  r.iy  mind  this  .ui  .tilvanta^jc, 
because  tiie  ■  hi  iim  nl  i  f!i-i  [stii  clwlKilyas  are  fliniiuated.  I  have 
found  this  iii'-lr  •.:ni  lit  nf  great  value  fir  p'.;!pc~fi  ol' Jiagnoais.  aiiti 
lukva  onipV-M  i1  U,  to  the  coiuulete  exclusion  of  the  indnotion  coil, 
lorneariv  iionthaintbaalactricBl  dapaitmant  at  Bt» Baithoio- 
nww's  H  i-pit  il. 

Ita  advantHh'i  >  nrt>  aa  follows  :-'Thc  current  used  in  testing  can 
be  uienMiroJ  din  i  tly  in  niillininperes;  the  vuha  applied  can  be 
monMiired  onially  well  if  d«nire<l,  thf  fn  lu.  n- y  of  Ihe  inlemipliou* 
eaii  Ini  re)(iibae(l  and  ineiiNiiml  in  i^  :ii  11:11111,  :tii  I,  tinuUy,  the  pain- 
f.,;  I  ffpf-t  upon  the  nensory  nerves  tif  ihi  p  un  iit  is  nnlurnl.  T 
biliiu-  I  hill,  with  certain  minor  moditit-n*  j)!]-.,  ■.  wli  us  thu  inldi 
tiuu  iii  a  speed  counter,  and  of  a  means  of  shurlA'iting  thu  durdlHui 
of  individual  impulses  by  e:itendii)K  tli«  intervals  of  no  current,  thi« 
iniitruiueut  is  bound  tu  supeni«de  th«  indiictioa  coil  altogether  when 
aiMl  imk  ud  HMMaraawBl  of  r.  >ul[>:  are  amntadt  Mthoiigbi  no 
doiAt)  the  floO  in  a  modified  fonu,  p  'l  imps,  njU  oaathnia  to  hold  ita 
gionnd  tor  a  long  time  to  come  as  a  maoni  of  yfodltouv  ainiple 
excitBUon  of  nerves  and  muscles.  til 

The  curve  of  this  machine  I  now  sliiiw  4>rtoe  more  on  th»  "iervpn  in 
i.iilrr  to  draw  attention  to  ii.--  alir  ^j't  ris,'  luiil  fii'.l,  to  tlip  f  vuinii  ti  v 
in  its  nUif^ntf  itnp!(!>w=i.  to  its  duration  and  tii-i'  iluniiiuti  ^>^  tin- 
periijdr"!f  tn.i  fim  lit  ll-'iit.  1). 

The  |>liiut<fKr»pU  vk«ut  i»ken  when  the  duration  of  viM;it  inipuUe  waa 
„,',ntli  of  A  iiecond  and  Ihe  frequency  was  ahont  100  per  second.  I,eduo 
Um  specified  the  best  duration  of  an  iwpidse  for  tnuscla  «tiiuul«tion 
to  he  n'ogth  of  aaaaondt  andlie  olwiittMiheoiiBnoftMMe  tothadiira- 
tiixiiwnodaftbeintervabafiiooiirr^  andtooiwoaoaiQa  totare 
occasion  to  be  able  to  show  a  modified  apparatus  on  these  lines  in 
which  the«o  points  may  bo  realised,  and  a  scientific  instrument 
pUaad  in  (be  naoda  of  thoie  who  wi«li  to  nmlie  wn  oC  intanupteJ 
onmota  lac  pnpoaea  «l  fUafMHia. 


isaoGUfiw  OP  fuavAT  ud  um 
BUKWU  wrMnui. 

A  goncr.il  iiicctiiii^  nf  tho  AMOciatiiiii  of  Tr.tmway  and  Light 
lUilway  Uttivtalii  tuok  place  at  Wakehelii  on  Wednosday, 
Waketiulil  Itavin*;  been  chosen  us  Uio  place  of  meeting  in  view 
uf  thu  foi'inai  opening  of  the  WakeKvId  uiid  District  Light 
lUilways,  which  took  Itlitco  yestorJuy.  At  2:30  p.m.  the 
Aaaociation  was  welcomed  by  the  Mayor  of  Wakrfinlf)  and  the 
ohMrmnu  of  the  Wakefield  and  District  Light  Kailw  lys  Co. 
Mr.  A.  K.  Ki:;u  nli.y,  ;^i.'tiiT.il  niiiniflBr  of  tho  SheftuM  poni- 
tion  trdmwii)  i,  1  ceiled  mi  b  haUM  (ho  A^sociatiou. 

Mr.  II,  l-kigland,  geoeni  mnufer  of  tfao  Wakoliold  anl 
District  LjghtKMlwnya^  than  d«liverad  hk  nreaidontfal  aildrei>j. 
He  ondoreo  I  tho  opinion  aSntdy  oiciiraMad  hy  mm*  momlwra 
M  the  recent  naodng  of  the  Mttnin|ml  Tnunwnyi  -A— oointion 
tint  thcro  wero  too  many  tramway  aiaociation,  nad  aUfWWi-d 
that  there  ahould  be  an  amalj^amatifiii  of  tho  three  wdoting 
a><sovittioii»— viz.,  the  A»-sotiatioii  uf  Tijrawiiy  and  Li^ht  Kail- 
wuy  UtlidaU,  Uiu  Muuiciiiul  Tiuniw^^a  Asisociutiou,  and  tho 


Tnimways  and  Lipht  Railways  A.v<«;iatioii.  .'^[.•eakini!;  on  0x6 
<|nr.stii,n  (if  _;,i.iiis  traffic  on  tramways,  he  pjinted  onl  i:i,it  tlie 
nal  'litliL'tiky  vMis  with  reganl  to  sidinK",  withuiit  tliem 
fiinrnioUH  ili'lay.-.  ivould  l>o  ■  "'i  .i-ioiii'd  Id  tliu  |i;i>-t  tiu'i  f  ti  liifii". 
Atn-itliLir  liitlh  ulty  Mliieh  had  to  he  met  wii»  that,  .sinci'  L'oods 
•  i.itiic  »  lu'.d  have  to  Iks  carried  at  night,  the  lino  wi/tilil  nisvur 
be  ieft  iree  for  it-pairs.  Heferring  briefly  to  the  r|iiestion  of 
running  rwwers,  the  pix;-<ideiit  stated  tliitt  the  Wukcficld  und 
District  Light  Itoilways  Ckx  and  the  Leeds  Cor|ioratioa  bad 
voine  to  an  aimngement  b/  which  both  ojitaDU  wwihl  litw) 
ample  nmning  powera. 

Mr.  A.  Ii  Feamlcy  (.Sheffield)  then  read  Ua  Fiimr  en 
"Amv  4PMds  nad  Spoad  AUMnuMM." 

Aa  (ba  ffNtilt  of  a  Confereoce  held  between  the  Baaid  a<  Ttala  lai 
tramway  repn»>iCTiSati  v<  5  in  thn  oartT  part  of  I'JOl,  a  namberof  i'stistic? 
w*re  obtainevi  from  (■3r,tin"nt,'il  trsmniiyB  on  the  quastion  of  aveihse 
speed,  t'p  to  that  lime  (he  maximum  speed  allowei]  on  Uritisfa  tramwajs 
appeared  to  have  been  in  most  cases  only  eight  mi  lea  per  hoar,  and  ia  a 
few  case;;  ton  miles  an  hour  During  the  conterenoe  it  wa«  aaoertaiaii 
that  continental  tramways  often  ran  at  oousidersbly  higher  speeds, 
es|<e<!ially  on  "  purely  suburban  "  roads,  and  as  a  result,  the  Board  of 
Trade  assented  to  mnsidor  the  quealion  of  higher  sp«»Js  when  ro^iiMt*", 
and  to  seixi*'  llici^l-  lo  re  inspect  any  louteson  wIulIi  u  nn-,  then::;'!: 
that  a  higher  speed  should  bs  allowed.  The  author  had  sent  e!ti|Uiii«9  to 
atl  iba  Britiib  tnUBM^a  la  aaoeclain  what  adtantafe  had  beeti  takea  el 
lUa  offer  of  iba  fioatd  of  Trade,  and  lepUaa  tohia  anquiriei  ha  1  been  s«al 
to  SI  tramway  undertakings.    The  repUea  are  MiBiniatised  as  folloiri  :— 

Mojeimam  SptctU  ~^The  higliest  speed  now  attowed  00  any  Britisl)  ttam- 
viivs  is  l-'J  miles  an  hour— ou  tlie  I,eedii  Corporation  Tramway,  th» 
Du'ilin  and  Lucan  line  ivlui  li  i-:  rp.illy  a  light  railwii,v)  and  the  iisrtlL- 
pool  Tramwafi.  Ten  tramways  have  replied  that  14  miles  an  hour  was 
tbUi  wariuM  oUoannoai  BanowJa-'FuniHB,  Blrkanhaad»  Chadiff. 
Olaagav,  Sntl,  lAiiarUbln.  UmpoeL  Ifaoebaitar,  Waliall  and  Saw- 
eastle  OD-Tyne.  Twelve  mtles  an  hour  appearit  to  b?  the  »v*rni;(!  max-mum 
speed  a|lo«i!'-l.  1  liirt.v  -.(".tin  tramwavi'  b-t^e  LibtuiMi'-i  thi-  ali^-'tkini  ;. 
aluoimNt  these  iieioi;  ijueltield.  Salford,  Blackburn  auil  the  L(>u<ltin  Coantj 
CouDail.  There  nre  2J>  tramways  nbieh  are  still  only  allowed  It)  milta 
an  hour  as  a  maximum,  among  them  Chester,  Blackpool,  Doocsster.  yam- 
worth,  Houthport  (both  company  »nd  niuuioipali  and  South  StifTotdihife; 
on  all  of  these,  in  the  author'x  opinion,  a  uiueh  higher  maximum  migbi 
lie  allowfd  with  safety  t  n  wTta'.ti  portion,  nf  U>e  route.  The  maximani 
allowed  ui  lluttuii  I'ti  Tre-n  !<<  .t  inili^K  nu  hoot,  and  this  i-t  the  only 
tramway  making  a  return  where  this  allowaaoc  is  fixed  as  a  maximam. 
Bl|bt  iMIaa  an  boor  ia  UBI  the  nunimum  on  *i*  tnumnqia— fisn 
Obatbam.  Dover.  OUban  (4M«n  and  Hyde),  Wii^an,  Wreaham  ani 
Middleton. 

.-fi'crrjiri!  Siiffilt — Leavldfr  oat  at  the  iiucKtinn  liKht  railway  ander 

t;5.kini:!i,  14  trjin;w»y5  bav*  an  avmragu  npisjil  of  from  S  to  Wi  mi.'iM  an 
tiour.  TluaHi  arc  H:.i-ki>>3l.  CtH  -t  r,  I i.iTw^on,  Donosstir,  Oale-hl^^ I, 
Gra««i«na,  (itimsby,  Lowe<stoft,  Mewport,  Oldham  (Asbtoo  and  Hyde), 

Poole,  Warrington.  Woniatir  and  anoihar  mga  tramwar  under- 
taking, the  oOeial  M  whioh  reqnsels  that  the  iutaraiatloB  should  Im 

treated  sf  L-'rirtl-.-  cnntidontial.  It  is  inlerntiag  to  not"  that  in  this  list 
of  14  just  rraii,  Ihrro  13  not  ineloded  a  sio^sle  tramway  which  huH  bt^rn 
granted  thp  maxim  im  atltiwnnop  It  tn  11  mifir?  an  hnur  mentioned  in 
the  pn-viciu?  pariftTsph,  an  i  (urlher,  that  only  li.iK  uf  th  iae  named— (.»,| 
•even — have  eveu  11  ruilei  na  hoar  allowed  a;  ,v  iu*xia>um,  sothalon 
many  of  these  roaiia .  whei'«  >i  to  fii  miles  is  being  obtained  as  ao  awiaga 
speed,  tha  maximi-iii  aliowiiiice  is  10  miles  an  hour.  Four  towniretnmad 
71  111  H  n.'.'fa  «!>  hn.ir  as  tlifir  »v,ira;;e  ;  11  una-,  7J  Id  "J  ui'-'.f*,  amon:^ 
wtiicll  am  niji.h  hiiny  ".nuiiWiivH  iia  LiVL-rp;"i<l  and  Uirmini'hsin ;  V) 
retarned  7  to  7|  miles]  among  which  we  llnd  Manchester  and  Ulasgow  ; 
ibma  rttnraed  HI  to  7  milss  as  their  avenute,  iaelaiM  in  thathiaa  MiM 
Kawaaatla  aod  Hull ;  13  tetumad  6^  t)  Of  mOea  an  hoar,  fai^M  in 
whSoh  are  Huddarafletd  and  Halifax  (both  towns  with  v«n-  «:t«en  gra- 
dieots),  and  also  Wolmhamptor,  with  a  system  of  tractiun  pe:uli.t.r  to 
itself;  10  relumfii  e{  to  C}  raitfi,  xai  Inslalfl  In  thia  list  is  Leeds, 
with  ita  maximum  =pDed  of  I  jinilc-;  10  ri?tiirned  tlj  t<if>}  miles;  three 
returned  S)  to  0  miles,  amongst  wliich  ts  Sbethtld ;  two  ratamad  Sk 
to  S}  miles— Tia.,  Morwieh  and  Obaibam— and  two  returned  5i  to  M 
miles— Ipswich  and  Wiian.  An  avaiage  ot  tha  average  speeds  of  tho 
81  tramways  who  have  sent  returns  comes  out  at       milen  an  hour. 

These areragea,  Mr.  Feamley  painted  out,  were  considerslilv  inwerc  J 
in  many  towns  by  the  Rreat  amount  of  thni;  thnt  r^m  w*rt  allawoii  (ostiuid 
idk-  at  the  tfriLUui  A  flioi  t  tmi-;  ,^..1,  on  viiiiimi'  a  t:i-rta:ii  lanjs  city,  ha 
had  notioed  at  one  termini  three  care  standing  idU,  iha  lasl  cat  having 
ptghobtr  a*  itaat  10  minotea  itanding  time.  This  standing-over  time 
at  Mia  leni^  had  aertwa  ■dnmlaRas,  the  car  aaing  aa  a  waitiog  room- 
and  the  men  being  allowwl  time  l^r  m^a's  t  iii  ho  tiiouhdit  it  w  i-ild  bo 
better  always  to  keep  tli^  cai  muvlii^'.  only  a. Ion  r,:  ^uiIIl  icnt  tiij;i'  at  the 
li>r?tilnu3  for  the  mct!ottii;iii  nad  oouduuuc  SO  chiinirii  mda  and  rcverae 
tho  '.I  tj'Itty  . 

Considersblir  advance  lias  been  milde  in  tlie  iiueslioii  «1  upeeds  dtiring 
lha  Hit  Ihna  Mara.  Bight  ntUea  an  hour  appeared  to  have  be«n  the 
standard  ntaxhnum  spMd  with  the  Board  of  Trade  since  the  Ut« 

svvrntim  or  itarly  cightii  s  A  apeni  >if  Hi  milon  »n  hour,  howovrr,  ha  l 
ioo«ntly  been  promi«ed  to  «n<!  Iiii(f  tramway  nndirtaXing  for  eerkun 
routes  on  cnndiiion  Dial  they  liiirj  their  rara  with  aeertaia  kind  of  brake. 
IjiaviiiK  outlines  which  iir«  il»nirril)i'd  as  "  purely  subtwbM  "the  £of{linit 
tuwus  »«te  now  tyjuai  in  nwcd  tu  the  Cuuliueutal  lines,  the  raipaotsva 
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■MCMes  being  7  31  and  7-'J  nilU'i  piit  hoar.  An  Ameriou  retain  pub- 
Hdwdin  I'JOS  atalcd  ibkt  the  ftvar*(;e  ipaed  oa  nrhui  rwiM  pMoiiiR 
throuRli  the  gantnol  ailiM  tnm  tmt  tilnwlto  to  tlw  u|tpo!iit«  rxtremii; 
«u  H-n  niiln  per  hoar.  Thm  wu  m  donfil  that  the  public  »p|irnri!4 

of  lllK^K'T  -pwJ-». 

Ml.  KcarTilf  \  eotK  l.nltil  hi'  P»p«r  liy  n  j);e4ti<>n  tliiit  lhfit«m<>  rn«xi- 
nam  speed  wliicli  Iim  bi«n  gmnt-sl  In  motor  uri  iiiittht  tM*|^iti  -d  In 
t(MB«m]n  for  thoM  portiooi  of  llioir  muWH  wli«re  It  iiuxlil  be  run  with 
Mfety.  The  oendltloiM  which  mitiht  b«  required  were  :  An  urtxtn  route  ; 
track  to  be  kept  in  liriit'claM  oonditlon ;  to  be  either  double  Inek  or  long 
length*  of  lingle  truck  without  croeelnRt,  &c. :  cert  la  be  fitted  with  powrr 
brakei  which  are  to  be  uw<l  a*  '•er\  ice  braki-i :  Kradlenl*  not  to  exeoml  1  <n 
SO.  Theae  cunditloni,  h«  t>rli«v«d,  wrri'  Ui  met  m  raan;  caMM.  espociallj 
on  rouMi  owned  or  workad  bjr  eocb  cumpanieii  ai  the  Britieb  Eleotne 
Traction  Oo.  Mi  «4iuif.  Ift  imttoa  (ramoar*  VNtl 


joanuT*  of  ant  W  nlta  uid  atteintnii  a  «p««d  ol  W  mOM  m  hoar.  VnUm 

ni^rhfr  >pevdH«er<>  to  be  allowed  and  maintained  in  thU  country  it  wa*  diftl 
cult  til  VI-  liow  man;  existinir  and  tugRealed  mliurban  traiiiuuvi  and  iiKht 
rjtiUa.vd  vtere  tu  b«  worked  Kocoraafullj.  Tramways  running;  lietween 
tovna  I'i  aiiJ  14  miles  apart  would  nut  attract  much  througli  tradic  it  it 
took  HU  niinutee  to  oomplcle  such  a  joura^,  ezeept  in  Tcr;  fine  weather 
or  b;  redncing  the  tare*  oeoaiderablv  below  IbOM  ehugM  by  the  con)' 


Seting  railway  compaitiM.  HiKhitr  tpeeda,  however,  woald  MoeMiute  a 
ecidod  change  in  onr  tnethuda  <>(  cunetracting  tramwajr  tracka.  T<> 
attempt  to  run  at  such  bl^b  npvedi  an  tiie  Americtn  Iraiuvrajii  on  track^i 
laid  on  what  might  be  tamted  the  "  Holid  "  ajtlem  would  lead,  he  aa*  con- 

trafllo  on  tranwnyi  had  coniMeNd  the  malur  from  thia  point  ot  vl«w. 

In  till'  ill  ■i.n-.^i.iii  it  «Mi  Kilt  that  till'  ;nii1iiiiity 

wa»  nioif  tu  Im-  li  ji4'il  tli.iii  llii-  r.iiiiiil  i>f  I'l.iilr  a-<  :iii  ii|i|i- nu'iit 
of  higher  s|H?ci|i..     It  v^ii^  lii  cilit  niieil  lli;it   sin'    i\ri.i;;r  ^|m<ih1 

t'lioiilil  Uo  luilf  tlio  muxiuium,  :tii<l  llint  iiicrcitKuii  s]>l-c<I«  would 

ll.lMll  ill;  IWll- 

(.ifiistriiclinn. 


of  maintciiMiM  of  tnek,  mid  pcmibljr  dilEnreiit 


Mr.  A.  N.  li.iiii'li'i  tlii'ii  rciiil  a  P.i|ici  i>ii  **' 
tcnance  of  TnmwAj  Car  Wheels  and  Rails. ' 

Thi-  »uiti.  r  |!iuntrd  out  tbat  the  HdHk''  -  iron  »'hc«!»  fton-  tiiiu>ll\  con. 
tiilrruti:  V  cilipped,  rsp«ciall}°  on  rail*  with  narrow  giooves  and  where  there 
wirr-  m;kny  p<rint*  iMs«l-tn«d  wheels  he  had  (ouodin  pracUoe  to  b«  cheaper 
b;  •>  lid.  iier  1,000  mile*  tnan  iron  wheels,  the  latter  coeting  about  31d.  per 
1,<M0  inile*  Kvrrjr  whral  was  calipered  imrc  per  fortnight,  and  ground 
when  the  difTcrcncr  between  two  wheels  on  a  cnr  wa*  more  than  >n.  The 
avenge  milesKe  of  c!iilli-d  whe*!*  wm  I'lltoi)  niilr».  Thr  radiui  of 
cur\e«  leadin/  t  iin  t  frum  puiiitH  ylunild  In-  -i^  iar^'i'  a--  y  lisibir.  est-n  it 
tbi«  rntailn<l  a  sharp  i.-urve  littnr  on,  it  Wiu  ciieapi'r  to  r.-pluce  rail  on 
the  curve  than  to  nptoM  pototi.  He  did  not  Ihiok  there  was  any  rule 
regarding  corragail  .a.  It  oeenrrad  on  the  Norwich  ajrstem.  oo  np  and 
down  grades  and  on  eurrr*  nn;)  «traiK'ht<.  Thev  ground  the  oormgatioos 
down  ojr  fastening  "iirl><>runiiiiiu  ti'iiu  ks  m  the  alipper  brake  blocks  on 
a  aparc  car,  and  sinipl;  ran  the  ear  backward*  and  forward*  all  night 

Most  of  the  ^MMikflra  in  th*  diiemiioii  frnToared  ttcot4ryreil 
wheels. 

(Tohteuietmltd.) 


BOOKS  RECEIVED. 
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ItlW  FIBILtBUlO  TOUmTU. 

The  didicultv  that  (ri'<|iiciitlv  iin-t  uiih  in  n  iitnU  .itatiuit  priii'tir^, 
when  It  ia  iliialiiid  to  |»mUrl  nMclibwa  on  l»  the  'ban  lwr«.  Ik  tliai 
no  really  (iiiMlile  vonnrter  haa  Ihwh  made  tat  the  purpow,  other 
than  n  Hiiiall  inatroiiient  known  as  tba  parallvtinK  Toltiiielcr  which 
i*  used  in  eminection  with  tlio  inootntnK  inaehioe.  When  the  volta^ 
of  thia  machine  is  the  saiiip  a*  that  nl  the  'bus  ban,  this  iuHtmment 
l^veit  a  xero  ileMcctiuu,  ami  the  awitcli<'<>  arti  tlicii  rli»i-H.  This  prac- 
tice is  open  Ic  tin?  objection  that  if  there  i*  aiivthiiis  w  rong  with  the 
voltmctor  win  iiii;,'^  it  will  point  to  zero  under  any  iMnditions.  nm- 
ac<iucntl>  a  mucliiDc  luay  bs  introdnced  when  the  rolta^e  is  far  froiu 


rom-ct.  II  till*  iiii-iIiihI  i«  not  un  d  it  i>  iini.^l  to  iis  -  two  volt- 
iiieti-rM,  one  acro^-  ihi  'ii:ii  liari*  uinl  luir  it  :n  irh;in  iin-tr'.niii  iit. 
The-e  iM^iniiiii'iitii  liiiM'  to  In-  iili..'rvi'.l  -iiiii'ihiuie  hkI;.  .  »)neli  i" 
iil«n>H  more  nr        it  ditVu-iilt  iinttter. 

Mc«i<r«.  Nuldcr  llnu.  &.  Tliouipion  liavc  riiccutly  pluc^-il  upon  tlie 
market  a  paralleling  voltnueter  whiah  gato  VMt  thoaa  dittanttiaa,  It 
eoneiata  of  two  movinx  coil  inatmiMltla  Of  thrO  od|»Wloe  V/fi,  «ho 
two  being  hinge*!  toKoUier  nnd  tilted  on  ft  beediat.  ohmn  hi  the 
iiluslration.  The  briirket  ia  iiiounlad  on  thewnH  of  thoenghtOTOom 
or  on  the  Bwitchboardi  and  thi'M>  two  voltnietcnt  may  he  tumml  no 
as  to  face  in  any  deaired  direction,  Thia  iiiiitriiiueiit  could  aUo  be 
for  tho  inaieatiun  of  the  vulta^^e  on  l^itli  ?iiile9  uf  a  throe-wire 


COBRfiSPOVDENCE. 

Unil.F.I!  HOUSE  I'.t'i)N()MIK.S. 

TO  TIIK  KlUTOR  OK  TUE  KLKCrniCIAK. 

SiH:  I  buvu  ix'uil  with  mucli  interest  and  approval  the  lottor 
upon  the  above  subject  by  Mr.  C.  E.  t'.  Sh.-vwIieM,  of  \Vr>lirer- 
hampton,  whicli  apiiearod  in  your  iisue  of  <  >ci4jl>or  7th.  With 
Mr.  Shawfiehl  H  viowe  ii|mni  the  mbject  of  fuel  noalysia  I  am, 
of  eourae,  in  agreement.  I  loaeh  r«iret»  however,  that  neither 
Mr.  Downo  nor  any  otber  deetrioel  enghieer  bofdlng  ahnibr 
views  raganUng  the  wnte  of  tiaM  ml  money  involred  in  the 
laboratory  examimUum  of  fuel  fat  eltetrie  ikht  and  power 
stations,  should  have  replied  to  Mr.  Shnwlield^  tetter,  nneea 
(iiscusflioii  njion  this  subject  confined  to  elet-trical  ongineen 
woiiM  iiave  licen  timuly  ami  useful.  Mr.  Shawfield's  sUte- 
raoniK  iciijM-'cliii^  tlio  .ulv aiitam's  to  lie  gaiticd  by  sjstematic 
and  regular  .saniplinj:  and  LestiiiL;  of  the  fuel  siipplirs  ixt  Wolvor- 
liamjituti  ar«  foticlu'tvc,  and  are  simply  e<iiitiriii;iloi  y  of  what 
is  known  and  pra-.  tifud  in  all  the  lte.*t  niana^ci  niarmfai  lnrifs 
.I'l  l  wink-  l:i  Uiu  1  uuiitry  when:  fuel  is  an  iiiiportaiit  it«m  in 
the  cost.s  of  piihliietiiiii.  That  flectrical  enj^iiiwr-*  have  l>een 
si>  «loH  Id  teci'Ljiiist'  thti  s .iliiu  of  Hitch  latiortttory  examinations 
iif  fittl  is  not  111  thtir  cteiiit.  and  seonis  to  in<licatc  some  ilefect 
ill  their  profowional  training;. 

Tlio  einly  (.rilitisiu  I  have  to  make  u)«in  Mr.  Shawiiehl  s 
lettet  and  statements  is  thai  he  doc!'  not  ap)>car  to  reco^'iiisu 
the  need  for  apeciolly-tntiDed  men  for  the  sampling  and  teating 
woric  CBiried  00  in  nia  worke.  Ftael  analyeie  and  the  cakH-i- 
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metric  examination  of  fiiul  u  not  f>in)ute  work,  and  the  ordinary 
shift  engineer  with  only  an  electrical  training,  is  certainly  not 
qiia]itieil  to  carry  out  tlic=o  tests,  or  even  water  an<l  ;;as  tests, 
itt  A  raliable  manner.  A  iiroporly-tratncit-hcinisl  with  s|Kici.ii 
ttiming  in  thcM:  br.inchcH  of  technical  aiulyau  ouly  can  be 
nJied  upon  to  obtain  trustworthy  results.  Mn  Sfaftwfiekl'H 
meitioii  that  15  guineas  exfMiided  a|»R  apiMmitiUi  will 
plae*  Miy  electrical  engineer  in  t  poKtioii  to  do  ikU  bu  own 
«Mapling  and  teatiog  work  it,  tkanfoMt  noiaewlnt  malMjling, 
and  requires  qunltlicgaiao  by  tba  isoinpl«nwDbuT  alolonMnt 
tint  the  amantiu  aunt  be  pheMt  in  chkrgt  «f  a  pnperi.v- 
qiialilied  dieinht. 

Some  ef  tfaa  distrust  with  which  Ubomtury  and  analytical 
twttlta  aro  now  regarded  by  electrical  engineers  is,  I  believe, 
doc  to  the  somewhat  foolish  policy  they  have  followed  in 
the  jKist  — of  putting  their  shift  engineer  to  this  work.  Only 
when  they  have  reco>?ni.sed  that  analytical  and  calorini'  ii  u 
work  in  connection  with  water,  oil  .ind  fuel  demands  as  iirndt 
snecial  training  and  knowledge  as  their  own  profe&iiion,  will 
thuy  lie  in  a  position  to  act  rightly  in  t\m  matter.  An  elec- 
trical engineer  is  no  doubt  a  man  with  a  ^s  nlo  ti;ilriing,  but  the 
ati4:nipt  to  turn  him  into  a  fully  quAliBed  du  ni  wt,  at  a  moment's 
notice,  is  almost  a-  fi.nli.-ili  .i'^  ii  w.hiM  for  an  analytical 
chcniisit  to  uit«inj)t  to  ddiiigu  or  run  au  elctLric  |)owcr  station. 

lllf  trii  <l  engineers  of  large  stations  if  wise  should,  thero 
fore,  add  a  fully-trained  and  qualified  chemist  to  their  stall, 
and  give  him  charge  of  all  the  sampling  and  testing  work  . 
while  ilie  cugioeen  of  the  smaller  station;!  should  (if  eijiiully 
wise)  employ  outdde  awiltnace  and  «>ave  their  15  guineas.— 
Vonrs,  &c.  JoMji  jB.  C.  KkbsHAW. 

The  West  Laucasliire  Laboratory, 
Waterloo,  Liverpool,  Oot  31. 

LEGAL  INTEUIGEMCE. 

AtfecnwrOeBanl  {«b  ntatta  «f  mUiiaa  Obumii) 
Wlllentai  Ooutell  v.  Kdnpdflu  Bbetrie  Supply  Co.  (Ltd.) 

Ttiv  hvaring  ol  ibi*  aac  was  reauined  on  FiiiloT  liul.  Ths  (teoods  of 
the  |>rrM;nt  claJm  for  an  Injunction  were  «et  out  in  our  liut  UMe.  Th« 
<lc(c>iHiint  oompony  on<lf!3-  it>>  ^(ctiionuiiluin  at  AH*aeistU>n  ha*  unrfMiricti*^ 
tHJwer*  of  (vcquiring  Uinl.  ■  r^etinR  eU-clricily  vrorkii  »tn!  j  r  -liK  iiig  t,:\r. 
supply  tog  eJectfte  tsiiergy.  Se«.  s  of  tlu>  Metropolitan  Blcctrie  LlghliiiK 
aA  anaals  Ihas  Ibe  umlertaltera,  for  the  iHirpoMs  of  th«  set,  were 
th«  ICctrogpelilan  Elsolrlc  Su|ii)ly  Co.  {Ltd.),  ana  Bee.  I  provi^led  Uiat. 
subject  to  the  prorlsionji  of  the  act,  the  area  of  snpi'ty  ahoulll  bo  the  whole 
of  the  area  included  in  the  first  schedule.  Sec.  u  pro\ide«  us  follows 
"  Tlie  underta1iL'r£  simM  not  at  any  iim*>  afttr  tlin  jar-^iiiK  of  thin  art 
iup|il;  CDcrRy  or  '  vci^pl  lor  tlie  ]iur|j:)-,t^  o(  tliin  out  i  e-n-ct  i  r  liiv  Juwn 
any  electric  liote  oi  wailiti  L-^^uttd  the  areauf  suijpljf  otberwtee  than  an<icx 
(ht  authority  ol  Parliament,  or  under  a  licence  granted  to  ths  BoSld  ol 
Tnule  unJrr  the  principal  act,  i>rovided  tliai  where  the  lUHttaksvi  were 
on  May  !-<-*1>,  -:ui>p!v;;iL'  or  un<\ee  &ity  hiiA'.:\t;  Afrrfrmnnt  to  nupply 
cnerKJ  t:\  uri',  pr'  .iiist  j  U'voml  ihtj  »it-u  .-iii|i|r.v,  tiii-v  i  :  atlnoe  to 
SU{m(y  or  'ani  y  t'ae/i.:_s  lo  t.uuh  pniiatses  uuui  Si«ii>l  -iv,  iwyo.  All  elec- 
MelwetW  works  med  by  ii&e  aitdertakera  under  thn  pnivi«ion*  of  thU 
SSotloB  lor  the  purpose  of  supply  and  energy  beyond  U>e  area  of  oapply, 
iu]cl  nituate  in  or  on  or  aoros.t  any  street  or  public  place  iiwy  and  Kball, 
unle^fi  »ol<l  or  transferred  to  some  body  or  person  authorised  to  supply 
cnrrjjy  in  the  place  where  "ui  h  ?'!iy*tfk  linejt  and  work  ;  urr  ituri'i'. br 
removed  l>y  the  undtJtuki  rs  ■.mIIuh  .-.it  iHonths  afltr  thir  <-\i)iriilirni  ol  ihc 
jietiod  tlurin;;  which  they  are  by  Ihiti  ticclion  authorised  w  ituppl>  etieitij' 
by  iueaii  >  of  such  ele«lrio  lines  or  works.  If  the  undertaken  fnil  to  remove 
ail}  such  electric  lines  or  works  within  the  period  of  nix  tnosths  they  shall 
be  liable  to  a  penalty  uot  exceeding;  I'JO  for  each  offence,  and  any  Cr^tir!  M 
Suniiiutry  .luri&diction  on  oompUint  made,  may  make  an  order  unl 
ri«uiK  Unt  nmoral  at  any  sitcli  elcetrio  line  or  work  by  soch  person*,  and 
at  SOell  HnM  ■■  llugr  mji  think  lit."  The  arena  of  supply  dcwribvd  in 
the  flrst  sdwdole  to  the  160'.)  Act,  plaintifl  submitU'il,  did  not  in  tact 
comprise  the  Willesdtu  Urban  l>ijtrict  Council  Uy  three  nobi-cijueiit 
proviHionui  orders,  as  oontirined  by  I'arliaineDt,  tho  company  vbtiiined 
afmilur  po-*cra  in  three  other  districts,  r1'  sitTin;-  in  tl 'rrjunly  of 
I<jiid-;>n,  und  *ach  order  contained  a  prohibition  unul.ir  ihn'  i  onl»ioed 
in  ncf  fj(  the  A^t  of  !(*•<*>  In  1«1W  the  company  secured  the  passiiiK 
of  aiiMther  private  act,  the  preamble  of  which,  attar  laoiling  tha  act  of 
I'^'^li  and  tiie  sabseijuent  orders,  contained  the  foUowimr  further  recitals: — 
••And  wh-roa;  the  ■lcm«n<t  '.ir  Ihr  «t;|iily  of  i  !c<-tri<-  ruTTTit  within  tlis 
arean  ■itJi'(i;.._d  irjj  A:;a:(,r.s.^i  ui  he  cv.vpi.r.A  l>j-  the  voini..n.v  hn  .lu  ri  n  :«d 
•ud  IS  increasing  very  rapidly,  and  ib  order  t->  enable  (ho  company  to 
SMSt  this  dwmami,  the  company  had  fouod  it  practically  impossible  to 
Vrovids  sJsnnata  slatioa  aooominodatiuo  irittiui  UMir  said  areaii;  and 
vhmaa  |ha«tBtfaa7,iB  m)m  %»  univi*  ta  tfw  dsnwid  «pm  thsin. 


h»-j  ac.|iiire«l  »  pi«-:-  of  l:in1  in  the  psrtsheu  of  Willesdeii  and  Acton,  and 
ar<'  i;n/i;;i>l  in  uoij  .trccii'ii;  a  lor^e  electrical  genoratinK  station  and 
works  thereon,  oii  uutdj  they  have  expendod  and  arc  in  course  of 
expcndin;;  lar^e  noins  of  money  :  sad  whaieat  it  will  conduce  to  tbs 
convenience  ol  ttiuie  who  use  llic  eleebto  eiimat  in  the  said  ttcveral  areas 
ol  supply  of  rh.j  coiLi|i.\i!y  tliai  tlie  eompanv  s'-oul !  li'-  <  iiipo-»r(-;.Ml  tn 

supply   from    iht  -■iirL-'.l  ii-.vl    .•■■;itl:ititlg   Sl  .'.un    ^md    w.  rk-l 

GOirsnt  to  their  distributum  stations  within  the  several  areas  of  supply 
lisisiiiliahiia  mnntisiMd,  sm  fqr  t^t  jmpBss  lu  laj  ilo»n  stmtrli  sautt 
m  wbsB  from  the  said  lands  to  aanasctiaiii  with  ibsir  ssfwsl  dkslilb^^ 

stations  and  mains  and  cables  within  their  several  authorised  areas  uT 
supply."  The  act  provided  as  follows : — "  It  shall  bt^  lawful  (or  the  com- 
pany to  hold  .mil  arf  titl'iirr  for  generating  electric  current  or 
elcjirical  ener..'j  c>:riaiii  l.mlj  ruo  iil  v  ..uqnired  by  tbcm  in  the  parishes 
of  \\'illesden  siud  Xy^i  :iaiiitlv.  Uud.->  bounded  on  the  south  or  south- 
west by  the  Uranil  Janction  Canal,  on  the  north-wmt  by  Aolon-laue,  oa 
the  north  by  the  London  A'  N'ortb-Westem  llailway,  on  ttie  east  by  ths 
Mi-ilnn  l  .i,  South  Wf  itoni  .Tiinction  Kailwny  -aistl  tn  f  tiiHiahand  workoo 
t'los.  a.-ids  fil-,i;;  toi  p-i-nirutiiu'  .jhrtncsl' rneih'v  ;in-:l  d  r  other  purposes 
inn  J.  ntiil  'u  and  connected  with  their  ondertaking  or  busiucsa"  (sec  i); 

I  Hiinii  be  lairfU  osniiBajtaassavslthairsablNaswiiiB 
nnd  iwvj  uiains  or  oaUss  oooiMslsd  fhsMwith  fttr  tho  traMBriMbm  ol 
eUwtno  current  or  electrical  energy  from  iheir  works  on  the  •sili  ItinHs  at 
VVillesden  and  Acton  to  the  several  distributing  station.i  of  lli<;  c  iinpjny 
in  Iheir  I'»dliir::-ton,  5f»r-;.-ti:bnni'  irnl  rriid-T.oodoii  areas  deliueJ  by  the 
K  ver:,l  i.Kv.  i-ion.-il  ordi:r=  i;eifi!ih.  fof  nn  nsioned,  and  the  area  in 
St.  Majtin  ;n  ih«  I  jclds  and  Uit  ueij^hbourLiood  detioed  by  the  Metro- 
politan Electric  Lighting  Act,  I^^J,  and  to  use  the  generating  station  on 
the  said  lands  for  the  purpose  of  supplying  electric  c  urrent  or  electrical 
1  :  I  rrvwitii-n  til--  .jvcijil  iirtAs  or  tli^rnci-  i>vi'r  wii;eh  they  may  hereafter 
htvvr  Hich  pow.iri  uriJt'T  any  jptc.^l  .n  or  f-ro-.i^iioaal  order"  {see.  10). 
Ihe  land  at  Willesden  upon  nliich  the  de(«iiiUait;  coinpao/  wsetod  tbsir 

fsnmttaKilaiioBwsaaatsitaBlawtfalnthe  limiu  of  aayoltlioalatotsiy 
iitiicis  wfaloh  tiisf  wars  anqioirarod  to  supply  with  •hslridty.  In 
l>(!Ocmber,  1903,  the  defendant  company  commenced  to  supply  the 
London  &  North- Western  UaiJway  Co.,  which  has  sidings  adjoining  their 
generating  sta'.ion  st  Will-sien,  with  electrical  encrKy  from  the  said 
station,  anil  tlic  )  i.i:'irin9  l  <ntt  ti  ling  that  such  a  supply  was  a  violation 
of  the  iiaXMM^  firjUiUujji  iji  tliu  Act  of  ISHU  and  the  subsdioent  orders, 
the  before. mentioned  relief  was  claimed. 

In  their  defence  the  defendant  oocnpany  stated  that  under  llwir  memo- 
randum of  aB!>o';i:ilion  '.lio  v  Imvi-  (  ill  ri:;3  iinr'-stri.-Jcd  jioivr  rt  ot  iicqiilrinu 
land, eractinj.-  -jluttiic  Aaiki,  and  pr.j-lii>:i:i^  and  •-.;;ii'lyinB  i  l<ti:irui  i-nctgy. 
Such  powers  are  aided  in  particular  districts  by  ancillary  statutoiy 
(aoilitias  ssnlBiisd  Iw  wlBas  asts  sad  fiDtisianal  s(dKa,h«t  ars  not 
dependent  fhsnoii.  Dalcndants  luithsr  snhmittsd  that  lbs  HstropoHtaa 
Electric  Lighting!  Act.  IBmCI,  and  the  other  acts  of  Parlianoot  and  pro- 
visional orders  referred  to  by  plainlifls  formed  part  of  a  large  nuioher  ol 
acts  ol  Parlianient  and  pnu  isic'n;il  ordf-rs  «-lii>;h  w.-rt>  pxfscd  in  or  about 
l-i!*!*,  in  pursuance  the  i-:c::ii:^ii<;n;i:i-.i  iii  cuDi^in.rd  in  a  report  mods 
on  May  V,  bv  Major  Manndiu  to  the  Boiud  -at  Trikde.  Ths 

true  intention  aod  srisct  Ol  tbs  aots  and  pimdaioiial  orders  were  and  are 
to  give  10  s|ieeiled  dIsMets  within  the  matro]Mlis  ststotory  facilities  for 
jui  plyins  I'iMlh'-  eneTf.»y  to  various  on-lerlak«r«  within  such  di»trict3, 
i»nd  lii  ;irrv.  lit  m.l-Ii  i.ii.ii-rluirn  (nni  uiir.^  Ilio  special  statutory 
facilities  in  their  own  districts  Iri  enable  them  to  ooinpst*  with  tlu 
•ianar  nadsitakingt  sreaiad  in  adjeiaini  dlatidsta  andw  iittiiar  statittao 
fsffiilitles  but  were  not  and  ate  not  to  unit  tits  gimial  powsrs  of  the 
defendants  ill  the  carrying  on  ol  their  general  business.  If  fwhifh 
defendants  did  uot  adinit  i  they  were  but  for  the  acts  probibitr  I  Iroin 
Hiipplylng  electric  energy  from  thf  ir  latjd  a!  VVillr^len  otherwise  than  in 
rinin<><Hao.i  with  the  undertak.::K  f<"  »'ii.cli  tin.  d>  fuiidaiits  hail  sjieoial 
ittttutory  facilities,  the  acts  op«nii*.'d  W  IeulL<^e  or  |uiildj  such  orohibi- 
tiun.  Tli«  armnKcmeots  between  ths  defendiuit"  and  Die  Loouou  and 
Xorth-Wr«t«rn  Railway  Co.  for  the  supply  .d  electns  enemy  had 
Ihrnn.-Vnii.t  i)r:.)sii'.  d  ihiil  ■■■wA:  ■  :ip|iiy  sh-ritd  be  gi  vn  on  thp  works  of 
tint  di  rpniljinli   ill  Willi  -.i).n  m.d  no;  iiL>or-d.     It  .vpj*iu  td  h  u'.v.i  i-l,  lo 

havn  been  arranged  betwson  the  engloeet^  of  the  parties  in  view  of  the 
existing  conditions  of  the  defondaota'  baUdln|  Cfsnllons  and  sdthont 
s|>eeiKc  authority,  that  the  defendants'  caUe  aboold  ho  oWritd  a  low 

ynnis  beyond  their  works  and  the  meter  placed  in  the  signal  box  of 
the  railway  com|>any  nmrvst  to  the  Willesden  works.  The  defcndanti 
inicnloJ,  on  the  tomplclion  of  Iheir  bsiildiiip  nr-  rti'lion?.  t->  riiroove  the 
riincy-r  to  and  to  give  the  supply  on  tin-  I'l  nuiliirv  o(  thr  u  v.  rli«andnot 
bt^wrid.  In  any  cose  the  supply  had  ii^L  ii^vw*vt:d.  iiud  vvyuld  i;t>t  involve, 
the  crossing  of  atty  pnUic  or  private  roiuls  or  any  Ireapass  on  the  lands, 
or  any  interlemica  with  the  riglit-i  of  any  person  or  corporation.  Accord- 
ingly defendants  submitted  thai  the  r  l-''"-'"   1'-" '      'in^^'  l-nn. 

Mr,  tlMOIIN,  K.I.:.,  said  plainlifl:  (-  .u.-n.l  ni;iii^i:ioii  (indent 
defendant  company  doing  cerliin  acts  in  ilmtct  and  liagrant  violation  ol 
prohibitions  contained  in  a  spgolsl  Act  cH  I^UansnS aad iS thlSS fRK 
visional  orders  oonfirmr-d  by  Aots  o<  Parliament.  He  eonlandsd  that  the 
prohibition  in  defendants'  private  act  miJ  in  the  orders  was  general,  and 
meant  that  they  could  supply  flpctncity  onl)  within  the  limits  ol  the 
sututory  districts.  The  Act  of  Jf*.!-  di-tl  not  euiif  r  .-.tiT  power  iipou  the 
conipitny  to  supply  »  levtrical  vncr^rv  in  W  ilie.-Hlm  ;  it  ti;.:  i  ■  y  allowed  their 
generating  station  to  be  used  for  the  purpaic  ol  suppij  j.»g  the  aUtutory 
diotricts  and  no  otben, 

Mr.  ClUPPS.  K.C.,  replied  for  defeodsats,  and  contended  that  the  pro- 
hibition rticrred  to  was  not  a  «.jneialone  preveiili":-  '.'nttn  from  <>vereising 
tlieir  tieneroJ  powers  ;  it  nitant  that  the  i.oni|Xinv.  n  :  ind-  rl;il;rr  under 
the  special  act  or  order,  alioiild  not  raid  lU'  i-dibtniriii,:  li:>tricts  »:nl  com- 
pete with  other  companies.  In  the  alteinutivc,  spc.  2  of  the  Act  of  18UB 
WiVi  i|uit«  riencral,  and  u>ui err«d  ujion  the  company  the  power  ol  sopplying 
stsstiisiif  in  WiUcsdsn. 
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AtthtttMdIiirfiB  «1 1b»  HEmMBto  hto  LOllDSBV  MifWii  inlf- 
iMttt.  H«  Hid  ttwt  ia  IhU  aetloo  tb»  AitorM^.a«B<ml  OHbtiHaM  tut 

ihi-  Irfcnd&nls  vtn  contraveuioK  th«  prohibition  eooUiDed  in  an  >ct  of 
rarlijuiiptjt,  ind  he  &<>jgh(  an  iiijaoeciun  tomlnij]  them.  Ttwtioeation 
wliich  had  to  tv  ^oeiiJ<>rl  larneiil  upon  the  of'nstruetioTi  of  two  xli  ol 
rurliamciiit  'I'hr  >.l('f>'ii>i.k:iu  liad  at  tha  pic^st^nt  lin  >  thm'  i>tiilulor; 
anu  ol  '•upi>ljr  11.  th«  couui;  London,  then  yuvuin  Im^my  be  n  son- 
f((n4  kjr  •  private  act  and  proTiBional  orders,  the  wordijiK'  "'  i^i'  "'  '^  hioli 
«M  PHW(iealt>'  identical.  In  1h9h  the  defendajiti  iotmd  thikt  ih-  v  coulil 
DM  prn«ralfT  srifllciciii  tli.;iiici;  [vj-wtr  itilhiii  ih.ir  a;'  .v,  of  supply,  and 
t>ljtaii:tsl  i\iin:ti*-;  ft.:t,  V.  In-  ti  ft dthor J --fii  I'dLMii  to  U9«  a  iri-iirraitni^  ttation 
at  WilUwUn  (or  tbv  |Nirpo«  ol  suppljio^  thcw>  area».  The  d«hiid>at< 
«tn  DM  ftooavgav  MsIibM  aoaiiMir  udslka 

CoapMlM  Aoti,  aad  It  «a<  tcmed  that  no  qnntioa  of  ultra  vin*  mm*  In 
thf  auu.  Tile  Act  o(  deAned  the  ■■  aodarUkiNi "  u  the  Metro- 
IKJitan  F.lectrie  HuppJ.T  Oo.  Ue  thought  it  vme  germane  to  imiaire  what 
the  lepialuture  hud  In  in  p«aain«  that  puff  r>f  1t<Ki>latU>o.  He  van 
entitled  lu  put  himnell  in  (lie  ponitlon  ol  t:ii  U  iriKiutun  wiUithe  knovledRv 
«hioh  it  htul  9iei|uiri!d  at  liiat  tiimi.  It  8i>ii-.«r<-<i  timl  lh«  objrrt  of  that 
.■■d»imil«rl*«lsliiti  11  ..ii  »lli>t  cortaiii  motru]wliUui  dlHtricti  t-iverlain 
eoBipaniee-  KOJiH  iiiui  m  m  14  di strict  and  »onKlimrji  two,  but  never 
nuire  then  Iw^,  li  *  i-;  i-]<-u.  oleo,  from  cerlun  ct»  i  -  s,  ihnX  Patll.>t:iriit 
t  j.;k  iiilij  L  ,.wi>Kli-Tji:i in  tJits  tiniinrial  condition  o{  iHv  ^  (■inpiitur-  hm;  ii 
niked  tut  itatutorjr  puwer».  'Ike  U^pelMtm  woutd  natarvll v  take  p«ln«  tn 
fM  tluttw«DM«^pMir  MmMtiU  (ttritttoiadrtvawfTMi  iteMaM- 
mtj  wtnAa,  bat  to  mnj  on  Che  andednklnf  one*  Qicy  bai  lUtfted  aetlire 

operations,  aiid  cerlniu  clauavn  were  liuertrd  with  tliatview.  He  waaaeked 
to  My  that  the  prohibition  coiiliuned  in  claaee  ■*>  <>(  the  luit  u(  Ihwj.  and 
repealed  iu  the  iuitNet|u«nt  proriAionaJ  ordvrA.uatf  not  agcneral  |»roliil>ition, 
but  oniT  applied  to  the  i-oinpan*  an  undertaker*  under  the  jkarticuUr  act 
He  agreed  that  aorat  i(iialitioatiun  wat  neceeearj .  and  that  wan  that  the 
andertaken,  to  Imi|  ai  the;  were  nndrrtaken  working  that  parUcnlar 
undertaking.  maM  not  aopply  electricity  oattidc  the  ilatutory  area,  the 
prolnbilicin  wa«  not  roennt  to  nUtii  t:>  ih<:  eompuijr  (or  all  time.  Ruthv 
i<>u!i|  ii'il  ii  UTpr>  I  iiii'  ptohibuion  an  i«  1 1  limit  it  in  the  way  the  deteO' 
dania  wi»hed.  Further,  the  proriao  to  the  (dmam  M«Ulded  lit*  iitm  of 
Hwitrttiw.  for  MthUwM  acta gwwMlwMMB«nilwawwii»iiMwa^ 
Mmuf.  The  reaoU  was  tlwt  ha  anoU  not  iMwt  IhdtlBC  woKhi  fa 
claoae 'I  tir  ol.;. .  t  nf  Ihp  A.-t  o?  I-".*?*  wa»  clear  from  the  preamble. 
I'iirliaii:i nt  had  th'ii:i:hi  proper  to  Uhm'  u  number  o(  electric  diatricls 
completD  in  themaelreB.  iiut  in  ihie  pNamble  Tarliamenl  wan  tuld 
that  the  ayatem  had  broken  down,  and  could  not  work  in  ihia  par- 
ticular inatanre,  owing  to  tlie  increase  in  the  eonaumption  o(  electricity. 
The  company  a|ip*ak4  to  Parliament  to  relax  it*  policy  h>  far  a:i 
to  allow  them  ti>  araat  >  gmerating  abttion  (or  aupplying  their  atatutory 
area*  m-tuklc  theme  The  plain  meaning  ol  the  \ot  »  ««  that  it  wn^ 

ujIi  luiiil  111  lj.n<iit  1  n  1  isncra  o(  the  company  wiihiu  ilmi  ni'.*-, 
St'ctinn  'I  waa  in  general  t<-riiia,  nnd  what  it  »4>ii]d  mejkn  if  the  oompiuij 
■t  anx  tiu*  roliaquiibod  iu  uvas  h«  ««aU  limra  to  ioibwm  «1ic  to 
deeld*  whon  the  o«se  Ni««e.  The  action  Hi  not  anthana*  the  ooropAuy 
to  aupply  plwtricn!  Trruy  from  tha  station  indi'rriminut -If  »liile 
lection  Itiin^llol  il.iiii  I  '  aupply  their  districti  anil  mi^  h,  i.jLt  wiili 
■he  recital*  in  the  preamble.    He  couM  not  find  anything  in  the  Act 

Srini  tha  Mandant*  iiower  to  supply  electricity  in  Willeaden.  Oo  all 
ata  gRMUl4i  It  aeemi'd  id  him  that  ih«  company  were  acting  in  contra- 
Tcntion  of  Iegii'laii4>n  and  inniit  br  rci>traiii(il  by  injuncliun.  He  nould, 
howc\tr.  soapend  the  injunction  f<<r  amootb  to  allow  the  railway  to  moke 
other arraiii;eiuents  (urn  '.iippTy  nfpltTtTinitT,  anil  if  thf  i)»frii  Ir;ii  -  ii|>p.  .li'/.l 
within  u  (urtni|;ht.  lln/i  il  v.ci.l.l  1.  ■  -;.sp. ni'  i|  iii.n:  ■.(!.■  Iumn^  tin 
app<'Al.  There  munt  alao  be  u  provii^o  to  the  effect  that  the  declartttiun 
anil  injunction  ahouU  m(  t^fyij  in  tha  avani  ot  tha  aaofaiv  paxting 
with  ita  •utui«r7  imdwt»lii»tn  —  which  aiaot  tha aoart aaniaii)  no 
opinion.   

Eloctric  Tramwayi  Coojtraetioa  li  Maiataaanc*  Oo.  Ltd  ' 

llr.  Juatictt  Warrington  on  Tinaday  ordered  a  petition  and  two 
atlmmonta*  laklii^  to  tfala  aofaaiitB  alaaJ  ofat  tUl  the  a«aBnJ  iiaUtlon 

Amerie«a  Slagls  pluse  Railway.— strc  1»>tng  tnki n  i  .  i 
c<itii|(  olo<-trii,i:tlly  .1  [Mit  of  the  ('oiontdn  \  S  i  itliciii  j.nl, 
bcgiiiitiiit;  with  the  uxUciii)i;  lino  between  Denver  aiiii  liuulaet,  ik 
(lisUiicK  of  '.''i>  iiiilcs,  for  |>u-5i  ii;i  I  sorvii'c  only.  Il  i«  also 
proposeil  to  bmhi  a  lino  within  the  hmitsof  the  city  of  Ifeiiver 
on  aouio  of  the  princi]i&l  bi)8intii4  atrcitts  und  litlc-r  on  to  apply 
for  a  general  frunchinR  in  the  city.  The  proposed  location  of 
the  potvcr  hous.'  h  at  one  of  the  coal  minen  h.tif  way  between 
Denver  ami  Lonisvillo,  iiml  tho  fm^l  u^c'l  will  be  lignite  aluck, 
costing  about  !yi}  or  TiO  cents  a  ton.  A  sinjrlL'  plum-  jtlteinating- 
current  system  will  bo  etnptoj'vtl  tvitb  20,00<>  volu  on  the 
fee<ler  line  an>l  :»,0O0  volts  on  tha  trollay  line.  The  car*  will 
bo  ft5lt,  long,  carrying  61J  passatigers,  and  will  weixb  from 
39  to  M  tona.  Tho  run  of  'SO  milea  from  Dcnvoi  to  Boulder, 
itUftXfMCtMl,  will  be  made  in  M  ininntox,  incliidiitg  11  atupn, 
til* iDtitorauulciiiipmcnt  being  designetl  forugiMtodoftOnilcs 
an  twur. 


MUNICIPAL,  FOREIGN  &  GENERAL  NOTES. 


AProamf£NT8  vaoant  and  filled 

Croydon  OoiinoQ  arant  an  aaaiatant  engineer  in  the  di^tribntion 
il«p«rtnient,  with  experience  of  h.-t.  alleniattn);  and  ihrc*  wirf 
ilirect  current  aystemt.  Salary  1'2  p«T  week.  ApjvlifN,ii.  iis  liy 
r2th  inal.  to  the  bortHigh  elwlrinil  i  iiginrer  iMr.  A.  t .  C  rauuh), 
electricity  worka,  Factory-lano,  Croydon.    See  advertiavoient. 

C^Klhiuii  lUectrii'itv  coiuuiilti^'  ryijuirr  n  jniiicir  iKsi^tivnt  electrical 
engineer  with  pi'i  N  .'JUS  . ill  nc  it:  >  ■  iitrul  i-i.ttio:^  Salary 
£!!>.  .\pphcatioii%  ti.  111.'  li.iiM-^^'li  ii.itni.-iil  i-iiniiitir  (Mt.  Ij. 
Wllniott  Newiiii;!..!!  1  ii\  l  liK  iii«l.     Sro  ii.hciti-.rjui  in. 

A  dueijpiing  fikgi"e4»t'  cupuiUv  ui  tiUkiDi;  tutiitt  r<Mpon>*ibility  (or 
tho  d<<«iun  o{  direct  current  inolora,  buoetcm.  At.,  m  NfllilM  by 
Meiura.  l>ick.  Kerr  >t  Co.    See  ndvertiwinicnt. 

Notice  is  given  in  eomieclioii  with  the  fortlirotnioff  esaluinatiaD 
for  auiiitaut  «%auuneM  iu  thi*  i'otent  OiUco  that  Deo.  IS  iatha  lalaat 
date  on  vbMh  ofglicattoHa  onn  ha  neaivod  «a  tho  oOdal  ionna. 
See  a^vetttaaotant. 

liattvraea  (London)  ('ouiieU  mniua  an  daotlioa)  OttgfaMOr 
Salary  i'ltlO.    .VppUcationa  by  nOon  HOv.  lA. 

ItattersM-a  t^onneil  alao  leqlliM  an  OMiataDt  itt|iOliaiMlldaiBl  for 
tou  n  hall  biiiMfaip.  J(i  fut  waolc  and  noifonn.  Afglicalwiia  bj 
noon  Nov.  14}. 

<  heiiter  C<tr|>oratuin  want  a  Italian  snperintandailt.  Salailf  CIMK 
riaingto  £1B0.    AppUeationa  bv  14lh  init. 

Acton  Dtatriel  Council  require  »  aenior  charge  enjoneer,  with  both 
h.t.  and  I  t.  vxperlcncv,  ulary  I'lBO;  an  ottoa  elark.  and  two  arc 
taiiip  iriiniuer*. 

A  K-i  turpr  in  elwtiii'ity  snd  phyoics  ia  reqttired  in  January  at  tha 
Muiiiinpiu  it  hnii-Al  s.         liinuinghani.  Coinii>oiicing«alar>'£140. 

i'anK-uliin  fruiii  III.-  i«'vTi'l-u y,  Mr.  Ooo,  Mellur.    .\pplic»tti>nii  by 

Nov,   I'.l,       -M  l-  «.|vi'lll-<.'l||.  Ml. 

Till  r.  M  .1  \  ..i  .ii.c>  li»r  an  eleclriml  a^iiiatant  at  the  Oalway 
Klertiu  1  j.  H  ui;in».    Applicatioi>»  III  Ml    I .  I'crry,  II.InBt£>En 

couiu>  >iir\  1  .  ui ,  ti.ilwav.    See  ads . ;  ti->i-ii  n- m. 

Mr.  K.  I'litMi  i  Uulut,  senior  oaginevr  at  tli«  FuUiaui  electricity 
ri.  V  line  been  uppointo<)  »taUoa  oogiaocr  M  Woolwicb  (LoiHion) 

ill  1  1-  ijial  eleetrieity  work*. 

Mr.  II.  H.  JaMcott  has  bean  aRpatnlod  aamtant  in  tbo  nutra* 

loi;ical  departineat  of  the  National  i1iya(eal  Labocalory.  Mr.  Jaff- 
cott,  after  a  diminguialied  career  at  Trinity  College.  Dublint  in 
phyitie^  and  engiiu-eriiig,  during  purt  of  which  he  waa  ajpiipil  oflba 
latit  I'm!.  FitijanU.  haa  baan  with  Mcaira.  Uiemana  Brotban  at 
Wuolwiefa  oa«l  Stafloid  lar  iba  yMt  two  yaaca. 

Mr.  Schnauber,  dranghtaiuaii  at  Fiilbaiu,  baa  boan  appirfntad 

<'ii>;inecring  clerk  iif  works  in  connection  with  Iho  eanyuig  OMol 
the  lloroitgli  Counoil'a  alvctrical  esteuMuti  lu  lieme. 

Helfant  ('orporation  faava  oonflnned  the  a|>poiniiDent  of  Ur.J*H. 
Smith,  I>.k3c.i  Wb.ife.,aolie«ilc(lhotno«baai«al«n8inoawff4it|iait- 
ment  at  tba  nnniaipal  tcabnieBl  inatituto  at  ^SQO  par  nimuni. 


Acton.  -Middlesei  Counly  Council  have  sanetiotieil  the  apphi-a- 
Uiiii  ol  til.'  St.  lli-lciia  Cable  Co.  (on  behalf  ol  .\cton  Conneill  for 
luiiictiun  to  hiymg  of  eWtrie  cabUia  and  tliu  «rvetk>ii  of  arc  piUara 
on  each  aide  of  the  I'xhriilga  noiit  KMtd  in  oomMCtiom  arath  tba 

Acton  electricity  aiulertakin)> 

ArcOBtloa. —  Tho  Mi.nuipJity  of  Chivilcoy,  Bueiii»  Ayre«>.  iM 
"tnti'd  to  bt.  uptii  ic.  ria<  ivi.  pnopoaaU  for  the  treelion  and  eqmpiiient 
'  i  tcctricity  supply  work*  for  the  diatriet, 

4nni^  — The  Council  hnvK  decided  to  promote  a  bill  pro\  idin<; 
1       itablisibnicntofel'  ■.:ii[1\. 

Anton.— The  elcctn"  tnuiiuH.*  w. n  .  Dn  iivllv  uupected  by  Col. 
Yorke.  C.li.,  11. E..  ":i  W.  ilnL^.liiy.  lui  i  iq  piovcd,  subject  to  colii- 
pulwni-sto{M  at  certain  croasings  on  all  rou(e!>  and  ti)  tb«  tiae  ol  sinjjl«- 
dei-k  earn  only  ttnder  the  railway  bridgo  in  IjeltfieU-niod  pandtny 
tlie  cotupl«tiuu  of  an  agreement  lor  tho  reoonatmolion  ot  tba  bridge 
M>  >M  lo  ^va  a  headway  ot  lOft.  tin. 

The  LtcbSdd'HMd  tiamwaj  will  ba  opened  tbia  mob. 

Buitag.'-U  baa  been  decided  toaprij  iereiactloBloaleanof 
Xh.IOO  to  meet  £*.614.  0*.  M.  apent  in  eseoM  ol  aitionnt  abeady 
atltliorincd  fur  lij^'bt  riiilwityx  and  l'H,.'jlK1  due  to  contractors. 

The  conaiiltini;  cnginr-c-rs  fMeiisni.  Hawtayne  fc  /edpnl  reconi* 
mend  the  i-Meueiun  of  the  London- mad  Una  along  Korth-itreetr 
Broadway  and  A!Le  etieat.  Conaideraliou  of  the  pnjpotal  ha«  baan 

deferred  nU  March. 

'i4'),00(J  uiiitx  of  eleelrioil  ciu  ikv  were  -,1  iumii;  tlic  half  .M-ar 

ended  bvpteuiher,  an  iucnNU^  ot  'Jti  yet  vvni.  ovw  c<>r[v>pouUuig 
liairoflMl>-ear. 
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Bellillt. — An  unoppoeed  imniiry  wiis  lu-M  here  Inst  week  into  thu 
C'oriw?.t;cm  -  rtppbvnliun  for  permission  U>  Ixirrow,  aiut<tiK»>t.  uth'-r 
••mm,  il  ■'/'•HI  for  exU-iiiUna  tlio  iiiiiiiicip;\l  technical  ihsliliU' 

It  hu^liMit  >{cc'td«d  to  tnkrt»f«rlhe  oonUulof  the  electricity  iimiii 
UMing  from  the  6m  Hid  Bloetrintgii'  nmiaiittM  lo  the  Tramways 
diiDiiiiltco. 

BertnoadMy  (London;.  •  r.  T  ..  -1 1>  T'oroiij;!) Council  scaW 
an  agreement  to  supply  current  for  tiirrt*  veam  lo  tlie  Surrey  Com- 
mercial Pock  Co.  Upon  th«  toUon-ini,'  Icmis:— Aimwp:  9d.  per  unit 
lip  to  10,000  unito  per  cnniun,  IM.  iii>  to  1KMM10,>iid  l^A.  up  to 
80,000  per  Mmaiu.  lAgtUimj .  J>|d.  per  unit  up  to MWIOft  uuil»  per 
annaui.  If  power  consnniption  id  nut  Icsji  than  80)000  Itnd  heht- 
\ng  connunption  is  not  less  thun  no.iyiO  utiitK  p«r  annum,  tlien 
Ihe  pric«  for  Uie  whole  will  bv  J  11.  pi  r  unit  up  to  HO.OOO  units  |i*r 
ftnninn,  l]il.  per  unit  in  «xc««8  of  t^O.OOO  luul  op  lo  lilO.UUO,  and  Id. 
per  unit  in  exrt'SM  of  lH«l,n00  unit*  p«r  WDimni. 

Bowdley.— Iho  Baoid  oi  Trade  ban  muted  tliA  local  tntmu  ay 
company  an  osttuaian  ol  tic  utonUks  nr  eotuplyiiig  with  Uieir 
triuuwAy  order. 

Bob4BliA> — Rcichcnberg  municipality  are  alx>ut  to  erect  dectrioitjr 
worka  for  Uie  supply .gf  current  to  Iteicaenberg  and  aereial  adjacent 
towTMhipa. 

Bniy.— The  ('ouneil  have  r>Ti>i\ed  wuictioti  lo  Ixirron  £l.'),000 
for  building*,  plftnt,  mains,  house  scrviccn,  Ac,  for  ihe  electric 
liKhiing  department  and  iE5,000  for  nioton  fur  the  tramway  depart- 
iio-nc.  thu  parioda  of  repayment  being  81  and  10  yaara  feepcc 

lively. 

Bnry  Guardian!!  have  dralined  Ihe  Corporation's  offer  to iDppljenmnt 
to  the  votkboiise.  and  will  put  down  hidcpeudi-nt  plant. 

There  are  now  -iO-H  private  eaniBMara  eenaeeted  le  tbe  Ooqwation 
main!!  with  tbe  eqaivalent  el  49,S73  4  Oip.  lBB>pi>«emp«l«d  wHh  300  and 

37.>477  respectively  last  year. 

Thi!  Council  hft>e  decided  to  carry  out  extensions  of  the  electric 
trfiTnwav*!.  including  a  line  frooi  Holcombe  Brook  lo  Wwlmcnsley, 
nn  lur  p., wen  taken  OVW ikoni  Bumsboltum  DiKtrict  Council. 

CaidilT.  -In  a  report  presented  lo  tin;  Lishtine  committee  on 
MiiiiiIil;,  hy  thu  boron;;!!  cloctrical  engineer  and  tuaiuiger  |Mr. 
Aitliur  I  jiisi,  it  w»«  stated  thst  if  wrjj'ld  he  nf-ecisary  to  borrow 
JC'-T.tMM)  t\;r  extenssionit  of  tin'  <'li.  ririi-  ln.';;tiTi:;  plinit  :ind  mains. 

Mr.  Ku-D  explained  ihat  they  UuA  been  ohiiged  to  iseuo  a  notice  that 
tliey  ceoM  not  connrcl  (rcsh  .nstomers,  althoofh  they  had  new  orderii 
Cor  Best  y«ar  equiralent  to  40,000  8  c.p.  lampt.  The  loan  would  cover 
all  cupiuU  rp<^uiri';!  f  r  r\li  n-i  of  ).fiint  for  at  !fs>rt  two.  nod  perhaps 
lhrc«,  J<!a«,  ilii-  .^rniniiU  r  wnTihi  not  bo  c.*llc.i  >i|wn  to  expend 

aoy  u(  the  uiuney  'or  VI  months,  as  the  plant  fpuld  not  be  in<ilallvd 
before  then. 

Tbe  committee  d«e(d«d  to  make  a  reaemiiMiiutlaa  to  the  Council  in 
ascvdance  with  Mr.  Ellis's  sug»calioDa. 

Cbucb  UtbUaf.— Gaa 
to  ba  diaearded  for  elaetric 
(Ifr.  B.  L.  Acland)  calimatca 

i-aoo, 

DoT«r.-Tbe  etectrtcal  enginaer  (Mr.  L.  W.  Woodman)  is  to 
lepoil  upon  •  prapoaJlo  light  the  CoipomtioalMUdiii)p  eleetiically, 
alao  oa  to  terme  wr  anpidy  of  motor*  and  a«  to  coat  of  providing 

prepnyment  meters. 

The  Council  llK^  o  ducided  to  apply  for  powers  to  supply  electrical 

eiinrt-r  in  Hn :;^ii7uii.  I  uulton,  Itivtr,  .\lkhnin,  Kwell.  WhitlieW. 
V,  >■  11.  I'-n^i  I  n-i^don,  SI.  Marjcaret-H  at-tMiffe,  West  CliSI.  , 

a;jil  <iii>t;ju.  'J'he  t  u.:ii.:.'il  >i«ve  decided  not  to  nirltrtjikf  I'^i- 
siiii.i  )..  J I  paim. 

.\n  iii!]iiirv  will  be  hr-M  m  Mundnv  into  the  Carpornr.ou'*  iijiiili- 
c.  :  .  ;    |i     -  I  .  inii  til  Ik  ^ri.ir^  T  -r  r\i<:f..!ii:'ii3. 

Edinbnrgb.  'Ihe  Council  have  asked  the  Electric  Li(jhtiii){  cOiji- 
mltlei^  to  consider  whether  a  simpler  and  more  ecunouncal  xystem 
of  cleaning  public  arc  lamps  and  renewing  akrboua  can  be  devi»ed. 

Eiypt.  -  The  hnporu  of  eleeuriea},  talMmpihio,  teUphomie,  kc, 
apparatn»  into  Eejrpt  dining  IflOl,  lOOB  and  1901  MM  valnad  at 
about  X 42. inn.  uid  £07,800  naMCtiTaly.  01  tbeaa  Great 

liiitnin  .iiipDlic-d  the  largeat  portico  eaeli  year,  as  ia  ahown  by  the 

foUuwin;;  table  :  — 


;btiuj  at  CbcistertitU  p«ri«b  church  is 
'  itian.  The  borwigh  eloelrieel  eni;iue<  r 
I  tna  Initial  ooat  of  tbe  change  at 


..*« ....  .* 


UiOl. 

fi*;m  .. 

£30.1  .'.0  . 

.  £31,000 

•iMO  .. 

«,87.'i  . 

s,aoo 

4,H0  .. 

ti.flOO  . 

Ufioa 

8i6flO 

2.710  . 

8.600 

S,MO  .. 

1.990 

l,m  .. 

a.loo  . 

i.m 

7U0  .. 

1,M0  . 

l.OSO 

7»  .. 

li.a.'io 

70  .. 

035 

Fiaace 

OermaiBy  .... .« • 
Aa3tria-ni 
Sncdea 

ItHlj   

ll«l|!lum  

SwilMflitDd  . , 
Cnitcd  States 

SUctric  Ugbtiac  Notlcos.— District  CouiuU  give  ufliciul 
notice  of  intent  inn  to  apply  for  an  order  aotborieing  tbom  to  oreci  a 
ganornling  statiuD  <or  lake  supply  in  bulk)  md  to  fupphr  elcctricnl 
•nergy  in  Uessle  and  Anlaby.  SfaMing  Crbnii  C«un^  have  given 


Electricity  lo  Steel  Woika.— Thos.  ^V.  Want,  hu\.  (local  uj^'cnts 
for  tile  Klrclric  Construction  Co.)  have  i-ei-enll.v  c<iuippfid  lui  electric 
i,i  .'u  nitii  „•  -iJilion  at  the  steel  works  of  Cocker  ISrtw.,  Hhetlielil.  for 
biiUi  Hiulive  power  and  hjjhting.  The  power  plant  inclndes  a 
Mar&hall  steam  engine  and  an  E.C.C.  bcH-dnven  eoutittttana'Cnrreot 
Kenerator,  which  suppliits  cnorg}'  at  1200  volts  to  tWO  35  H.P.,  one 
'20  iLf.  an<l  one  10  II.P.  E.CX;^  motor* ;  there  ix  also  a  BtuaUer  plant 
for  liKhtinK.  Meear*.  TVard  have  alao  recently  installed  at  tbe  work* 
of  Taylor  liros.,  saw  manufacturers,  Sheffield,  a  li;;htini(  plant 
consisting  of  a  Tans^ye  engine  and  lO.C.C.  d^manio  (90  amp.  at 
'Jdii  \  i  ltM.    A  main  switchboard  controls  six  ctrciiitB  feeding  about 


Saturday,  liad  been  open  nearly  tlve  inoiithK.  wan  vii<iteil  by  ne 

24  triillinn  peoplf,  iui<f  has  rfsnltf  :)  in     pnifit  of  ahcut  1'!7,<MT0. 


ExhibitiOBB.—  ilriulford  Industrial  Exhibition,  which  closed  on 

early 

,000. 

i.li.ir  ru.iiltrs  ,a'f.'  urt  liirn-tly  m'.r-r'.'^tnl  in  i^is  e!ihitjit!<.i;.>i.  IjdI  it 
is  wlU  to  be  acijuamled  with  the  mh iin.'>:>s  ij.M<i<  )>y  <':>riipi  titor^. 
There  is  to  be  n  i;as  exhibition  nt  l^  irl'j  roiirt,  1  ijiiil  jii,  cm  N  jv.  19, 
on  which  it  is  said  a  very  full  rt:splii  v  u(  jhi  kit'  >t  typi  of  appa- 
ratu!i  for  lightint;  uni  o1'i<  r  purp  i>i  »  will  be  shu'.vii. 

FnUutffl  (I»Ottdoa>.— The  borough  electrical  engineer  iMr.  A.  J. 
I'^uUcr)  rccomiucnda  the  Council  to  open  ftworkanafp  at  iho  elaC' 

tncity  works  to  do  the  smaller  repair*. 

llegarding  the  first  section  of  the  electric  lighting  exlaMlm  eehein* 
authorised  bj  the  Couaeil,  Mr.  Fuller  has  subiuitteil  a  lapoit  a*  to  Ihe 

dale  on  which  thf  rnrioos  portions  shonld  be  ordered  : 

tieoeratm  vvitohlioard  :already<  rii^if  i,  and  estimated  tn  be enmpleled 
by  Dec.),  l.OOOkw.  ItelU^^  ^t  and  chimney  .,to  be  otdered  in  lite,  and 
eomplatad  by  'nljp),  boiler  house,  talldlnga  and  aManlieaa,  ineladiag 
newreetUtar  mom  (part  ordered  and  balance  In  Dee.,  to  be  emnpleted 
hv  \"i"i^tl,  coal  bunkers,  elevators.  An  ("ritrf-i  Ok-  nnd  comoleted 
Sr{it.i,  fiiiir  boilers  and  accessories  (portion  .ili<&il>  ui.ieit'ij,  t>i.  I.iilaoce 
and  b'liir  r  ptimps  to  be  ordered  in  l>ec.,  to  be  cumpliiied  by  Sept.).  con- 
dendcr.ser,  samp  and  river  work  (to  be  ordered  in  Jan.  and  completed 
by  8e|i'.,  i,  wLritg  motors  (to  be  ordered  in  Maroh  and  completed  in  Sept.), 
exciter  set  (to  be  ordered  in  Jan.  and  complete.!  in  July  i,  pipes  (portion 
already  ordered,  balance  in  Feb.,  to  be  eompleted  by  Sept.),  ecoDoioisers 
(to  tic  nrd.  r«d  in  Mwch  and  completed  by  Sept.  1. 1  jibo  ahf  niator  (ordered). 
I  >',rft  ti  .ildm^'s  ani  L  j-niiLCtions  as  required. 

I 'revision  having  been  made  in  the  extension  scheme  approved  by  lb* 
Oonneil  for  new  maina  and  eanneelienB  to  tbe  extent  ol  <0,OOV,  Ibe 
Council  an  reoomiD ended  to  adopt  tbe  bo>n>ogb  electrical  engineer's  pro- 
posals for  side-strfPt  liphtinc,  partienlarty  ha'trtir  rfgnTvl  t».  the  faot 
that  in  many  of  ■A\i?  -trctl^  refeire  t  lo  pa. in;.'  Iihh  r,.,;  ytt  b.rn  Linl 

Th»>  C-nancil  htp  n'^n  -.-..-ri-n  — >  ■uled  •.liRi  electric  lUKios  ok  iaiit  in  several 
sdihlionxl  Mtrccti   i:        i      ll;n:ii|  i.'Oft  of  i;Si75. 

Ocdmanchester  iQaats]  .\fter  a  iliscussion  on  titp  present 
defecti'.  c  liyhtmi,' ;m  lur.,'.  luents,  the  Council  are  prefi;ii..il  to  r<'Ccivo 
propcMil-  fiM  thu  ii-vu  oi  the  old  water  mills  (or  snppluiig  liiolive 
power  (ur  1 1.  'ine  li^'hting  or  other  purposes. 

Ooele.  -.-ViiiM  iciiiiiTi  in  ;n  hv  umde  for  extending  Ihr  jn  riiw!  of  tbe 
electric  lit,'!:!     -       :  .   i  i  -  ■  1  it;  I'lOI. 

HamOierBmitbi  >  (joadon  :  .  — 'l  iie  electricity  worlui  are  to  be 
extended  at  an  estimated  cost  of  iri.UOO. 

The  electrical  engineer  (Mr.  0.  Oilbeit  Bell)  has  reported  that  the 
maximum  deiuaD<l  jcijuiieJ  tor  the wurkbuute.  when  supply  is  given,  will 
be  tSHiw.  Tbe  Cquhl U  h.ive  aiitfaciri««d  tlie  laying  uf  a  new  high-tengion 
cable  for  thia  nuiiply  Tht- civ.t  will  tn  ahi.nt  I'l.t*-.'.  Tlie  laying  ol 
anothri  hiKti  Ifi^sHin  iiiaiu.  n\  *  ctisl  ti(  l:!ii:i.  1  l!  ..,  Un  .■uii.-.nmn.-:  in  KioR- 
Btreet  iiaa  ai&o  bevu  autiion.sittl.  TKiid«xr.  un.-  Ui  he  iMvittd  lor  thL- cable 
ffi  both  these  extension-  un  !        (nr  supply  t  oIvmiuu 

Haawell.  —  Haling  (.  urporttlion  have  inuiiiat«d  to  UHuwell 
Council  that  they  propone  to  appiv  for  powers  to  supply  eleotrlc 
energy  outiide  their  own  area,  and,  if  they  obtain  theee  power*, 
they  offer  to  five  »«ip|ilyoi«lMlria  cmnnt  to  HamraD  on  MOMit- 


{liMiMl)^The  London  Southern  Tramway*  Co.  hav* 
served  notlaa  nn  the  Borough  Council  of  intention  to  apply  (or 
FaiiiamonUiy  powaia  to  adopt  eloetria  traetion  on  their  tiMDway*. 

AnnftAiw.— Th«  Middle  Wiud  Dlatrlct  ioiiimlttoe  hAvna|«fiad 

to  the  County  Council  and  to  the  Stiuiding  .TohttCOnnnittaafarjBonMnt 
to  their  proposed  electricity  work.i  (excliiiiva  of  refuse  daltnutor), 
and  to  the  banawing  of  £ri.H;t<J  therefor. 

IiOicaatW'— Tha  Baat  I'nrk-roiul  section  of  the  CorpointiaB'a 

electric  tramways  was  openctl  on  Tuiaiday. 

Light  Ballways. — Hert».  District  Conneil  have  decided  to  ncrpiirc 
land  for  wiilening  the  miiin  r<ind  in  conin-rtioii  with  tli'.*  T' i:npt 
light  railway  sclieuie,  and  ul.-*o  a  small  piece  of  land  as  a  >^iti  fui  n 
genertitint'  ^tittion.  "  which  it  uiight  be  deei ruble  lo  erect  lu  C»*e  any 
hitch  I  I  III  ■  )  in  obtaining  onmnit  from  the  Korth  UctNpobtait 
Llecttii.  I'urttr  Supply  Co.'' 

Uaodndno.  i'ln  n  j.^rt  ofthr  borough  accoiiiilaMt  (Mr.  Walter 
Wocxlt  niforil.s  »  net  piolit  uf  i'.Vt  ou  the  eleelricily  departiucat  fur 
the  yeiir  (:nded  March  lui>i,  i.'0(iipiu-e«l  witit  a  deMcian<grof£800  the 
previous  year.  The  reeuipie  from  sale  of  entrant  ahow  an  iuenaae  of 
£8M,  and  tlie  generation  and  distrtbntkm  espenee*  a  dbuiimlioB  of 
£4S. 
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Ktadm  Oontr  Ooneil.  At  TuMd«.v  luoctiai;  a  kxm  to 

Btttt«rscn  of  £l\.H'ut  for  4-l«4.-tric  liKlitinu  |MirfM»U'«  wax  i^iitnted. 

Cuntiilrrntii^n  of  a  r<>cc>iiuiii'ii<i>ktiiin  uf  the  luijirovviiiciiu  rcuii- 
lilittvc  tSjal  Nocaiit  land  in  tlir  Strainl.  rrt'oiitly  purtty  f,rni|«i  .l  fiv 
the  Salvation  Army,  slionM  la  Ihi  II  iii.nitli'.  itt  a  .t'lii:!!  of 
i:T.50<)  fnr  thp  ptirpoiim  uf  a  Japant'M>  Exhibition  nail  poKtp(m<t1. 
pentLiii.-  i  <  <  ipt  Of  fuMlier  |»Mieulftn  M  10  III*  nuiin  o(  th«' 

kxhilntion. 

Kartkent  TramKtp.—lht  HlgliMgn  coauuitlM  wwuuMiM  w 
vxyMiditBn  of  <MJR»  hv  Um  eoailractim  for  docto lut  tiMtioM  of  (iieh 

tram  vara.  —  Agttti. 

>fi.  iffcim  Cor         — It  was  »st'i.1  t  i  fi[>iiil  i  I'.i  J-n  m  [■onnrclu  n 
virh  the  Htrratbim  ear»tM:cl,  the  iajrlnf;  c(  railg.  th<s  eonatr^K-lion  ot  con-  I 
duiti.  iVr..  thework  lobtMrtMoalbytlMwiirhadtiiMtinMil.  I 

iV^f.iiid'i'ii  ii(^j(iMf  FIrtim  I'mlfTj/rmKil  f^leclrie  Railwau*.~-'nMV(l*  \ 
Brigade  comniilttu  inbmitti^  »  r«|KWt,  in  which  t«(«r«ne«  is  mrnSn  to  an  , 
intimation  rocrivod  from  the  llbard  of  Trade  (Itailwa^r  ItpiMUtiticnt) 
intiinfttttu"  'o  [irrmi'ilfr*  nf  nnd.rifrrinTif!  rWtric  railwavii  lh«  rfi|uir«- 
mmts  in  r  rrliiin  ^il^1t<■^^  iftiLiL'li  will  i.r  tiin.dv  li\  th«  oilicem  of  Ow  Hoald 
when  aaeh  iinvn  mis  twtt^ki  ccin>tnwlcd.    'i'lit  Hnard  prn|KiMK.  it  tlicre 
!•  M  obKetica  from  the  Council,  |o  mU  a|pon  proroottm  of  undnritronnd 
railway  nnon,  on  inaiieetioii,  to  |irradnw,  f«r  tlio  Information  of  the  Uoard, 
«n  »tiw«"«»iriT>  of  ii]jiiii(in  (111  ill!'  part  nf  th."  ciiUf  nffiwr     \hf  C-ur.i'ir-i  ' 
lirif  bni-Midt',  us  Uy  iht  rull^ciciicv  nf  llic  pri'-ih-inn  ni.ulv  1:1  re!*i«'vl  t-> 
bviirautu,  hOM  and  Arc  preventiun  appantun.   Id  r«|>t/,  tiif  committee 

■ubj  Ml.  ThHW  Iikv*  kfCB  tmtodM  in  •  eiicnlM'  Mtar  mhI  ar*  Unncd  bv 
the  BoArd  to  promotrtfi  of  tulu*  railvra;^.  Tfa<-  cuininiltM*  have  auk 
Rnled  to  the  Ituard  that  it  sljoald  malie  a  miairFment  that  raotorf^  Khould 
he  contaliicil  In  separate  cui)>paHni<<nta  made  of  non  combuiitittlamatiTid 
ynd  not  b>>  atviemeath  the  onrnn^'t  -  but  the  lloani  ha'^  replied  that  its 
^■•iMi,  uic  u(  opinion  Ihtti  n  |iiirt:nnLenl  su^^i^eitrJ  ii  hardly  practic 
ab!e.    The  repoil  was       I  <  i  I 

londoB  EUetricii  Omtnctora  AaiocitUoB.  — Ttra  aiinunl 
Kettorul  iiix  tint;  uitaheM  on  Monday.  wliMi  Mr.  £.  L.  Itttrnr,  who 
preiudcd,  xpeakini;  of  the  {onhconung  Londan  Coanty  Cgunail 
Omni  boa  Bill,  niijed  tli*  iitciuben  to  opp<Ho  the  moaiuro.  An 
iMOonyllutt  of  £90  WM  made  to  tho  miring  «i  crtttu-y.  Tfao  now 
oovnI.  «ii«cativo  oonmiitM,  *c.,  woto  tppainiod. 

llMlMi  WillihWM  Alfliijotiion  has  bom  imdt  (or  nmtwn 
to  himw  mooojrto  covw  ooot  w  oliteiniDK  a  pvovirianal  «id«r. 

MMrtMi.— An  opinmi  bwlwMi  oxpieMod  by  CoL  Pmum,  BMtUont 
of  the  Hoeiely  of  UaqRr»phi«*l  Boieonh  in  Uovieo.  tiMt  Ow  imlor 
pawn-  cxkiiDK  in  tlw  raMom  dntrieta  of  M«siea  may  bo  eiUinaloil 
at  1,500  n.I'. 

The  ruiUvjiy  fnnil  Mexico  to  Vera  Cm/  it,  it  <»  atnted,  to  Ik- 
npfratrd  cliictrir  ill  , ,  •!  ■  Ill  L riling  attUioii  iH-iiitf  in  courw  of 
erertioii  at  N<  t 

HlddloMZ  IAt,h.t  SAilwajS.  ^fiddW'K  County  Coimk  i1  !:iiv.> 
gnuitrd  remuneration  at  tlie  rati-  of  £'J<)ll  per  niiniiin  to  tlii  11  ,  c^ii 
iu'er  »M<1  nurveyor,  Mr.  I!  T.  \Vaktl«mi  iin  luUlition  to  hi-  -ular',  uf 
i:l,'i<)0>  during:  lli<'  p. n nl  n(  i  ,ii»;rii(  ti»ti  of  tlif  liimiciri  Iil:1iI 
railways.  The  aaJary  of  Mr.  \.  J.  l.aiuUi-.  t-liirf  a«»i»tHiit  in  the 
light  nilwoya  dnoftuMBt  of  tho  enijinecr'o  ofJkot  hM  alw  bcon 
InematBd  from  <ll90  to  4400. 

Mirfltld.  An  inuniry  hits  bien  held  Ikti  nito  the  applicntinti  of 
ibo  I'ialriet  Council  (or  burruuiiig  l'4,'J4x  fur  eU'ctricity  Hiipply. 
C«mM  would  bo  tohoM  in  hulk  fimtu  the  Yorltaliir«  I'.U  vn  ic  r<>»  rr 
Co.  and  snppUed  at  Sd.  per  unit  for  lishtinx  and  3<l.  f»r  p«u  >  r. 

Hew  Bronsirick- — There  are  thrue  tilrphone  coinpaiiifs  opera- 
ting in  tliiH j>roMn<'(!.    The  old4-st  of  tliesu  is  the  New  l{nnl^v^i^k 

TalephaooCoi.,tieitinoKIerof  agaboiogilM  Unionl  u.,or  Fli>r.  .  > 
ville,  and  the  Central  Co..  with  headqnartm  at  liftli!>l<-.  King  >. 
County.   Rnmouraof  a  poMible  mnali^ainatjoD  of  the  I'nioa  mtil 
Central  CompaniM  are  Alioni.  It  iH  alao  annonneed  that  the  mnni' 
cipal  authorities  of  St.  Julin  arc  alutit  tio  iimal  a  innnicipal  -rrvit  >'  ; 
to  eoiii|H>tc  with  the  lir«t-niuiieil  roiup«ny.    Ki*tiinii-.i i  f'  i  ih.  w.  rr, 
have  bei-i<  pn-prirfil  niiil       ('iYM<-''t  i«  now  dimIi  r  i  <it:M>(..(r«lion. 
The  Sr.  .Iiiliii  {  -A:  .1  nri'  In   in.i  i  liii».  tllU  UlldtT- 

takint;  of  tliii!  i(K  &i  cutiipMtiy  hUrIi  iiujip<t>»  i-Ui  trtc  llj;hting  to  the 
we»t  aide  of  tlie  city.    The  Mtuiicipalitv  alreiuly  carry  onl  the  lijjhl- 
inr;  r,f  the  northern  end,  and  the  east  end  is  lighted  by  the  eouipony 
:  the  local  tmttiwava. 

Newport  (MoB-i— Suci'msful  trlul  trip>i  huve  b<'<  n  run  over  the 
r.i  ^v  p.  r  n  1  of  the  Crinncir!>  elet  lrie  lrl»nlwuy^». 

Obitiury.  ->fr.  Tliirry  Woodhead  AapinaU,  late  loeol  luanager  at 
MudderKiidd  for  ilie  N  iiiiMHd  TrIephoBO  Cow,dled  on  Ort.96,  at  the 

early  a^a  of  :i-">  year*. 

\\V  regret  to  M-coid  llio  'Ifrtth  of  Mr.  l>nno«n  Su  wnrt.  fmind.  r  iif 
the  linn  nf  l>.  Stewail  Co.  (HK)2i,  l.!d.,  i  ngliu .  r>,  ot  (ilii--<mm', 
winch  look  place  on  Simdiiy  Innt. 

Oimikirk.  Th>.'  C'<imi-il  have  deriilril  to  enter  into  iin  acroe- 
mont  for  the  er«c1ion,  tiiuipnient  and  nutiiiieiiiiiico  of  eU'ctrjtity 
miHcB  hy  tlie  National  Kiectrie  Cofisirnrtiun  Co.,  at  an  initial  cost 
of  410,000^  which  tlio  Couiuril  wilt  aliorlly  apply  for  pernsiMlott  to 


Mrity.— The  aecounta  of  tho  oleelrieity  department  to  May  15 
xhow  cajtilal  oxpcnditttro  i'lHH.WT.  JU.  9d.,  an  inrrcue  of 
i'lI,5U8,  I4«.  9d.  for  the  jear.  Tlie  year's  receipt*  were 
i'lO.MiVJ.  M.  M.,  unrking  expenaes  were  lei'iOT.  1H».  H«l  .  leaving 
Ki  ll--  pn  til  l'4.04.'>. ««.  llliil.  Aft(>rdedurlinK  inli'renH  t;:t,7S>'>- 14».  ."id.) 
ami  «inkii.j.;  I'und  (il,«i">tt.  lU.  2d.  ,  the  delieil  wiw  Xl,<)>*-">.  11b.  9i. 
l.'JI.'i.'i.i  .  -.iiii-  i  I' eh-clric  emii-y  wnv  (;i-nirnteil.  ITMW  being 
fiunpUi  il  Ui  I  iibhc  lain|w.  <»HHi71,:l72  to  priwite  consumer*.  The 
total  ni.-ixiniuni  unpply  deiniuided  wu^  Tur.kv,-. 

PoiMBal-  ■  Mr  H.  K.  Brown,  mniiis  >uj>erintcndent  at  Poplar, 
liii:*  n  -lulled. 

Forth.— On  th«  rtcomniendation  of  the  bunfh  ckvlrical  eugiu«er 
(Mr.  John  Looibort)  the  Electric  I^iebtuu;  «*>uiniittee  propoae  to  put 
down  additional  plant,  al  an  eatimnte^l  coot  of  £0,000.  to  provide 
current  for  the  tramway*  wliidi  the  Council  lukve  acquii-eil  and  on 
about  to  convert  to  elWtrir  traction. 

POBtAldtWe.— -\n  otrer  from  Itaniel  Jeukiii>-  A  Sons,  (iuann. 
raei{iirwcii.  to  supply  current  for  electric  litthtini;  in  IbtK  diAtricI  baa 
been  referred  to  the  IStrceli*  I,i);htii:K cotniiiittee  of  the  Council. 

PiMOBtAtlOD. —  Mr.  li.  II.  Wilkiimon,  truinwayo  nmnni^ir  nl 
(iM>i.-)ti!.  hn.*  tieex  pri'iiented  by  the  eiuployve  and  elotf  with  a  gold 
vwu,  '-  lui.i  ii.AiMi  iiniepi«««on  Ua  defMrtum  lotiilwup  a  ainnlor 
p.iMliOii  i&L  lUiidiord, 

FrOTiSiOMl  OldOr  BOTOeatlOB  ri"  Iniud  i>f  TraiU-  have 
revoked  the  Suiinr*.  K;(hi>ili  nr.  !  <li.i-v  Klectiu-  I-itflitini: 
Onler.  UK»). 

Polaad.  -XeeonliiiK  to  a  irepoit  from  the  i'Vi'iiih  Conniil  ticiierol 
at  W  arsaw  th»-re  h  a  ROiid  opening  in  I'oUnd  for  all  Itind-t  of  elec 
triral  Koihl*  tmdudiiiK  umtor»,  primary  batleries,  K>'u<'r»tinK 
iiiiM'hitiicry.  acoBniuUlon.  oraamental  flitinga,  incandMrmt  and 
nre  hmipo.  lunrwlBli,  ofcclrio  belie,  tolepbone  malnial.  *c.i  AU 
tbeee  good*  BOW  imported  eottie  from  licilin  aaA  Vienna.  The 
roneul  farther  atnlee  that  tbeto  ia  a  very  htgt  ostmnon  ol  electrie 
lighting  goin^'  on  in  this  part  of  Ituniin. 

BOBfliaaiB.— KU-ctricily  work*  are  to  he  eroeted  at  Cataeol. 

Bowlty  Bati>-~''^"'  "i^'^^'  electric  tramways  were  inspectod  on 
Wenlneailiy  by  Col.  ^  ilv  ,  C  It.,  li.l!.,  and  pa-ned,  Kubji'Cl  t4i  tho 
■peed  being  restricted  to  0  tmh-^  :tn  h<nir  mi  tlir  down  KTMie  tppui 
Blackbeatli  llirou(;h  the  Tump  .  >t  it<  .  I:.  :;  I u  ervico  Will  ehorlly 
hv  commencfil.  nml  •".ngle-deck  c»r»  will  be  u»Lii. 

Bniala. — .\  l  i'  <!  cuinpany  haa  been  fortiied  t<<  ciin«lr>u-t  and 
enpiip  works  ior  i>up);iiymK  the  town  of  Kokiiiul  <C<  rKliniia)  with 
eWlric  current  for  lighting  and  power.  The  capitnlof  the  coiiipiuiy 
is  1,1X111  Kbare*  of  DO  rcHlbles  each  <t:0.  (U.  8d.)  aud  the  ca|utal  ha« 
tM><'u  wholly  aubaMbod.  The  Kokand  nnHiicipality  haa  atipulatad 
that  p«roont.orilBUjrhtainatalladriia]]bo*nnpli«dfr««orehaff» 
to  tlw  Uovernment  imd  municipal  building*  of  UM  town. 

St.  AndrawB.— Tlio  Kleciric  Supply  Corpn.  are  to  cotaUidi 

I  Iwtricity  supply  bcr,-,  and  a  contract  for  the  erection  of  station 
buildings  h»«  M*n  U  l- 

St.  Soloaa.— The  bofangheiactmal  enRineer  (Mr.  £.  M.  HoUinga. 
worthi  reeommend*  additioei*  to  tho  generating  plaMat  an  eetimated 

cost  of  1->*.*M0. 

BklldOB  — The  Northern  Coiintitu  F.leelrioity  Supply  Co.  have 
entereil  into  an  HgrWfniciit  with  the  Council  to  nupply  current  by  the 
begiunmg  of  next  year. 

BMgO.  -  \  ^^•nf!:^!^t<•  miiip-sr,!  n.f  Mi-<-r.  V.  .\.  Miwllili;'!,  ^^ 
lli^-mn-  ;ui.i  I  luir.l  r.il.  ■.   ''  v..  -1  tl:-  (  ■  i punaiim's  con-ient 

to  a  nfiit'iKc  (m  li  I  I  I  cLuiii  cf  v.  iirl,,<,  U/  ikiipjilv  electrical  energy  in 
lluK  di^trict- 

SoBthaaipton     S,iiii  ij..n  Unx  been  re<'<  iv«' I  for  borrowing  i'2.0i;0 

for  pi. '-pi  rli . ./  1  v|i.  iniiture  on  electnr  lixt-t  iii^uii-  nml  si-'rvirc. 
Stockton  on  Teei.     T?,,  t^.iiiiK  il  Imvi  .4uUtuii*ed  the  exleiiiion 

<.f  .•l.rti:.         L::        ■  :  I     -        i  f  i  •  '  l,„im. 

Sanderland  DUtrict  Tramwayi.  -  The  U>c4ii  coiupany'a  eltjclric 
tmiiiwnyx  rroin  Suiidwhuid  to  the  Heningtoiu  and  Uninoy-Rtw, 
viu  Uyhope  luui  HitkeworUt,  are  expected  tO  be  opened  for  traflle 

early  next  year, 

BwlBdoa.— In  futora  tlio  charge  for  doelric  cnmuit  for  power 
will  vary  from  l|d  to  Id.  per  unit. 

MoyhCOM  tB  Boil  IMoCclellr— Tho  PkHrtmflat<!r.Ci«iem1  will 
rcceltra  a  doputntioB  dnrinj;  the  Smithfield  iiliow  week  in  Itoranbor 
outbeanbjmorhBpravedtabphonkeMnnMtnieatioBinriJtttldielrieia. 

TMtMthaai  (LsadM).  The  MetropoliUn  Khelric  Tnimwiiy* 
(Tjld.)  have  offered  to  provtib-  ami  Sx  arelainpH  oreiusieri  -if  iiicHii- 
d<«centi)  oil  the  centre  poles  of  the  trAliiwn>>>  iim  liiding  the  supply 
of  current  to  the  lnmp»:  until  .\pril  next.    lU  that  time  it  i"  c%i:i- 

t«lllplnfei1    tlitU   fisr    ClMlllI'll  ".vill    |tn'-e    iltcidcil    H»   lO   till  :r  '  Ir-  lriC 

ligliiM  -  •../.I,  II,,  . 

Tfae  Cieneral  l'urpoj«g  committee  recommended  tbe  accipiitinee  ii(  tli.i- 
olli^bntMia^^     haa  bean  ni«iied  to  a  Joint  eeiumlttee  tor  Initber 

TIUm*  UlMiaff*— Snnnybrow  (Co.  DnHutni)  is  now  lighted 
•icctricMly. 
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WlUkamttow-  -Ttiv  Couudl  hm  eonaidand  m  report  from  the 
•Isctrieal  engi  uxi  (Mr.  V.  A.  WidciiuoB)  reoommandiog  Umt  u  the 
elwtrieity  works  ImMi  b««ii  in  opmttion  for  tluWB  yeam, »  naervc 
ftii<)  depreciation  limit  hIiouM  b«  ttWled*  It  waa,lM»ravar,CMOlvC(I 
lllikl  tll«  cjiHslinn  flrti^tl  ovt»r 

Tlie  txiiiii.I  T  of  s  .,.p.  i;uij;>^  nowiffliad  iorittqvalto  4S.503. 

nguiiit.!      i;.:)  l?  iiio:it'n-i  .11:0. 

Wellin^on  :N  Z   -'i  ii.-  cr.;  i  irriric  tramwagpa      to  W  vx- 

tviidcd  to  JsliiUil  bay,  Uhuo  ni.il  KilLiimio. 

West  HartlapOOl.— Tlie  Wi.irks  ..•oniinilloo  l'.:(v<  1:ti  II  .-iiirl  iirliieil 
to  Miuimon  tilt'  lural  oloctric  trainwiiy  cotiipuny  (ur  nllfv^ctt  failure 
tokMp  Ui«  rail*  And  pcruiiuif  iit  way  in  kooiI  condttia0H4  r(|iair,aiMl 
abotor  fikilnra  to  avoid  noi«««U«g«ilt«ariaefr(im«Br|BiiialtJiB  earn. 

W«ftMaitar  <t— duM.— la  »  tugott  jnat  Janad,  th*  Work* 
eomtnittaa  of  tha  Gttiudl  natify  tba  laeaipt  of  a  Mummkatio" 
from  Clinriiu;  Omm  A  Btnutd  EUactriatty  fiupfly,  Comn.  witli 
r«$iaxA  t»  tlic  Cottneillt  dliapprmal  ot  ih»  oonatnetKm  of  aartain 

1  |j'  r<>r|>nruii  n  stu!'  Um y  will  be  comp«lted  to  build  lh«iie  baien.  but 
b««or«  cloini;  »o  propoae  to  sppeaJ  to  the  fioard  o(  Tnkde.    U  is  timber 

faiated  out  thftt  k  \ax^  oumb«r  of  the  bouM  aia  thow  actually  order.-<l 
r  the  Board  at  Trndo  to  contun  tbc  Vtui  faMa  tor  Uis'tntt  the  network 
n(  maiiM  ot  tbi^  company  in  accordaao)  with  tlio  liriftrd'ti  r«Kulatioaa. 
The  corporalitm.  Uiorrfore,  aak  it  the  Council  still  intints  that  the  boxes 
■hall  not  be  huilt,  and  further  atked  p«rraifi»ii.m  (nr  tiniUtOK  only  U)09e 
boxc«  nteeasurv  U,r  ili>-i  enrryiny  out  <jf  ".Ik;  Ununi  uI  Trade  rettulationa, 
leaving  the  evneral  i|uvKt>on  to  be  drrideal  on  »|ipettl  Un  the  Board 

Tha  eomMiUaaaMnwii)  the  opinion  that  the  prev  iou»  decisioiij  of  the 
Council  fhoaU  hi  aahvrvd  lo. 

In  another  re^ori  to  the  Council,  th<  Works  i-rnun:kt.^i>  notify  (hat  ther 
have  deeid«<!  in  fn-.nar  of  giving  the  St.  Jami  ^  A  I'.vll  Uall  Eleeciic 
JiigblCo.  13  nionthB'  notice  of  intention  to  terminate  iiie  »iating  a^ri'' 
■ant  lot  the  liKhting  of  the  parish  of  St.  Jamta.    The  city  engineer  i  t 
aMain  aowiMtitiTa  taodcn  from  gas  and  elvctuelty  eouipanies  tor  the 
Ul^itliveltiMWM. 

WlaiUaiaki — An  tuuftpoaed  inquiry  haa  fcam  htM  bare  relative 
to  tha  Coaiwil*t  antlieatMna  for  a  knn  of  £0,000  for  extaiurfons  of 
tnainB,  and  &r  tnuiafoKiMn  arul  wttanL 

Windsor.— The  Iliiriil  Counefl  are  m  Inats  witb  Maiaia.  Foote 
ii  Milno  OS  to  the  erection  of  deotiioity  wona  tOT  dtt  dMileta  of 
ttaniiinghil]  and  SnnnixiKdalo. 
WalTarhtmptoB.— The  n«w  Haadt  Towo-Wadoaifdid  Hue  waa 
1  fgr  traffic  on  Monday. 

i-HumoBic  Sodaty.— The  next  oooccrt  it.adirii'  NIkIii^ 
will  ba  (iven  at  tha  Ii«lbom  Raelattiant,  London,  W.V.,  oa  Ftiiluy 
n-anim;iiai.t»  Nov.  11,  atS  o'dodii  Mr.  Jobn  8.  Baworth  in  the  chair. 


TBADB  NOTES  AND  NOTICES* 


TENDERS  INVITBD. 

Juluinnmliur;/  llfnnicipal  (.'ouncil  invite  lenders)  for  trAnaforiix  r*, 
pillarii  and  it\i-itcli  K^ar,  to  the  itperitication  of  their  coniiiltinx  en^i- 

neprs,  Me»«r«.  Mor»J«.v  %k  l)»wl>»m.  Hii.  Victoria-^trp«»t.  !,ontUisi, 

Conncil  OHiccK,  Juliaiuu.«burK,  and  at  tho  vonituiliuK  engineers' 
olBcca  in  Lomdan.  Tmilem  to  Mcnnn.  Uofday  k  VMrbam  by 
IKWm  IKm.  97.   Ijaa  al«o  advenla«iw;ni. 

JpAmnwatnfy  Muni^pal  Covnail  alio  invito  tandaaa  (or  two  )K>-  c«n 
alaeltie  ovathaM  ttavduug  cranea  to  tha  qpeeifiaatlon  of  Mcsttrn. 
Nordey  &  Pntvlinrn.  Tba  •peclficatioii  ui.ty  ho  nvin  (after  Xq\  ,  :>) 
at  tho  ('iiunvil  (>ll'ic««,  JobannviihurK.  and  at  th>;  cunxiiltinK  en^'i 
Iir-er»'  ofiiccs.  M2,  Viotoria  slrool,  Lundun,  S.W.  Trnddrn  to  McBsrs. 
Mordev  ic  Dawbarii  by  l*ec.  27.    S^c  liUo  a«lverti«einent. 

!'  It'it^  f  r jrporation  inx-ito  tenders  for  t!ic  follwsn;?  pUnt,  works, 
Ar.  l:  ii:;u;,v  permanent  way,  ro:i'l  Li.  !.  (iiviatr  ,.11, 1  bonilinu, 
oiii-rti<;mi  I  i|iH|inii-rf,  imili*rf^onii<!  fnlrr-,  u  kphonc  and  test  wireH, 
i>pare  coudmi^,  .v.'  ,  Miiiiri  (i'.ii.in.ii.,  >  a  .'L-h'^.ard,  tlirt'f-phase  plant, 
condensing  plant,  ov<.-rli<.<<iU  tr»vtliirr.,  ijUaiuii  li|;l>ti'<-<  A^c.,  boilers, 
si]perb«!!it«riit  meciiaiiical  Kloken!,  «'t'onomi»vr>',  convcyint;  plant, 
'catw  esfaaost  and  kcd  pipea,  puiiipx,  Av.,  and  duuble-d«c]i  tlectrio 
eaia.  atjarifiantionat  dta^  wow  tna  town  dark  (Sir  Samod  Btaali  t ,  to 
whom  tauten  by  noon  IBib  inat.   Haa  alao  an  adi-artiaemcnt. 

lt<i>ii\>\f>\ifilh  U.ondoiu  Ciiuiu'il  invite  tenders  for  the  supply  of 
e\(r^  hi/h-tin^iioii  lu  ili-r  lunin:*.  draw  boxes,  froinLfi,  rovprs.  Ac. 
I'Viini*  of  if  ii.lpr.  iVt-..  fruni  tin-  bunniirb  "lictricnl  tn^jinifi-  i  Mr. 
tiilt'i  It  Uilll.  ckctfKity  work.,  .'i7,  l  ulliaui  Palnco  ruiid,  \V.,  and 
t<.n<itrx  to  the  town  ckik  (.Mr.  U.  Thompson  I,  Town  Hall,  llatuiuvr' 
miuili,  W-,  by  4  p.m.  ItJih  inst.    fice  aUo  advertintlni-iit. 

il  i'Ki,„  i  „,iiiUi  (I,oMdon)  <Hianliiin«  mvite  tendt-ts  lor  a  coniplotv 
wiriii;;  untnllation  for  i-l..clric  hxlitmg  at  tliiir  new  worklioun,.  ami 
ijilirniary,  Woruiwixid  Serutbn,  and  aW  for  snpplv.  c'.chvcry  and 
en.ftion  of  two  motor  transfonmTH  and  a  hittlory.  Teiidern  to  tho 
olvrit  (Mr.  J.  Lauib),  -JiW,  Uoldluiwk  road,  tjlivuhurd*  limb,  U^tdon, 
W.,bynomM«v.t». 


tyhithy  Dii>triet  Conncil  invite  tenders  for  the  supply  and  erection 
of  one  90Okw.  dirert  cnrrcnt  dynaiuo,  coupled  to  a  high-spoed 
eiigtni.-  (recijirorating  or  turbine  type)  :  and  one  water-tllfa>B  boiler, 
tilled  with  I'huin  tn'ate  mechanical  stoker.  Toiidan  to  tha  alaetrieal 
engineer  'Mr.  L.  II.  Kiii;;;  by  5  p.in,  Nov,  'il. 

Swanteu  t'..ri>ij'<4tioii  iiivitv  '.ijilI'  t--  i'  l-  lln'  titimx  u,  ii;:M:.ili'!U 
and  re  creclion  at  a  new  ttatiun  of  om-  VtO  i.ts.i:  tiio<ii)rn  type  triple 
expansion  onpne  aiid  of  a  22.'>kw.  contiiiDous-cnrrcnt  dynaiuo  :  also 
thi'  siippl.v  and  erection  of  on  B  ton  travelling  crane.  Tendure  to  llic 
town  clerk  (Mr.  .lohn  Tliouian),  by  noon  Nov.  I'J. 

Applications  are  wanted  before  Tth  iust.  by  the  Haaita  of  Oak 
Benatit  Soeiaty,  Chadotte-atroet,  Fitaroy-aqnara,  Loodotti  W,C.i 
bom  fiima  willing  to  tander  for  alaetria  MI  woifc  in  tlM  Soaialylt 
new  offiees,  Enston  road,  London. 

Minrhnfrr  Ktectricity  cotninittee  reqoin  tandera  by  1^  a.m. 
Nov.  II  for  the  wiring  of  Stuart-atreet  atation  for  arc  and 
incandescent  lishlin^;. 

Duiulen  Elaetiiei^  daparuuentinrita  tendata  foe  laying  inaolaUd 
cables  instead  of  tiM  praaaut  aopipar-atvlp  fMdar  uiaiaa,  Tnidam  by 
Nov.  n. 

I'enders  are  rei]nired  by  flfttli  imt.  for  wiringand  snpply  ofswiteb- 
hoanU  for  new  buildings  at  Glasgow  and  West  of  Scotland  Tochnioal 
Collf  gc,  (llatijcw. 

{'aiiihurii  rll  iLundon)  Council  reiiuire  tcndiTit  by  ."iiaO  p.m.  Dec.  .5 
for  12  iiiontli^'  nwiut«naiK-c  of  electric  MU  and  jirivate  teleplionee. 

Yuriiioiilh  Corporation  want  tenders  by  noon  '22nd  inst.  for  about 
MX)  tons  of  ste^'l  (girder  tmuwny  rails,  lish  plaice,  >Vr, 

fi!>ft;fm.  !  ('nqioralion  roqoire  t«ndcr«  by  10  a.iu.  14lh  inflt,  for 
.;.  1 1  iiiiMiun;.  iiul-s-  fish  plates,  Ac. 

Ih.  nctuig  I>eputy  Poslinaster-Genpral  for  the  Australiwi 
CoiDnioiiWcftlth  will  receive  (ondors  at  Stjilnri/,  New  South  Wales, 
up  Ki  i.HO  p.m.,  Dec.  28,  tor  supply  and  delivery  ot  telegraph,  tele- 
phone and  electric  lif;ht  materials.  Specifications  and  condition,  Ac., 
can  be  obtained  from  the  Ueueral  i'osl  Offices  of  bydnev,  Melbonrae, 
Briafaana>t  Adelaida,  Hobart  and  Patth.  Samplaa  can  Be  aaan  at  tha 
fioor  Bnt-i  '  ~ 


CrwMiitiMhp^We  atatad  anonaonalyln  oNr  hat  ImaO*-^  that 
tha  tendar  fiir  IS  moatha'  anpnlr  of  cabiaa  to  Watfwd  SiMrial 

Council  had  been  (secured  by  W.  T.  GlnVBr  ft  Cd.   The  eontlMt 
Khonid  Imvo  been  credited  to%Y.  T.  Hanloy'a  Talagnpb  TVocba  Oa., 
who  hare  Meorad  the  order. 
Hiddleaax  County  Couoeil  haa  reonved  the  foUowing  tandem 

Itailicaf  lf0.S.—SUlUoU  r<Mtd,  Woa,t  (irtut^ 
Clittl'v>r>       p(^d)£17,|H  0  O1  Wilkinson  Bros.  ..£1h,3!>I   0  0 

J.  A.  K»ait   IS.STO  Vi  7 


llaltwayA  l  rarnwuv 

Coottni.  I  i<  ii  Ci..  2l,l'.Hi  !» 

»ir\Vcctjn»nl*e»r»on  •JI.W.  17 

Nowell«GO.  IV.721  14 

U.  Law   10,'i7S  0 

W  Manderi   HtfiTi  0 

}l 

r>i-?k.  K*rr  A  C- 

.-.-i.u.r  £3MSr  It 

Railway^  Tramway 

CoDitmetioo  Co.  60,ttM  4 
SirWestmanPeanon  47^631  8 

,\o»ell  A  Co   4fi.4n  M 

U.  Law   49,187  19 

Mulrhead,  OreiK 

Matthews   tJ,  i7 1  0 


r 

i 

0 
0 

firay  Kc  A—  "< 

9 

10 

0 

11 

u 


MuirhNul,  (Ireig  it 

MatUiew.i   18.217  13 

T,  AdaiiM   17,C7S  1«  « 

W.  (JriniUui  .V  Co. .  17.3CH  0  0 

Dick.  Kerr  A  Co. ..  17.aOH  l.'i  i 
ith  ttrtrl,  }litriraden. 

Pethie  BixM  £41.1t.'S  0  0 

Mowlem  A:  Co  ....  40,e7rt  0  0 

J.  A.  Ewart   10  < 

W.OritttluAOa..  w,ttW  e  0 

D.  a  PaterMO....  18,489  0  0 

Winipeg  4  Cj   37,0*»  0  0 

Clift  ford   :«1,3S7  0  0 

T.  Adams   3i,0.ir.  14  i 


Middlesex  Coimty  Council  have  nit  j  accepted  the  loiuler  of 
DiL-k,  Kerr  A  Co.i  lor  a  light  railway  in  Turnpike  iaur,  Hornsey,  at 
item.  Hs.  lid.    The  tender  of  .1.  O.  White  \  Co.  (at  i;a'.t,24,>)  for  Oiia 
Une  had  been  pro  viaionally  accepi^d,  but  the  contractors  declined  to  sign 
the  contract. 

F  r  in  Ulliiii!;  ti=l<.pbone9,  eUclric  belU,  flt«  alanni  and  lell-lale  aloelia 
ui  Nikii-b  iry  .!i^.v'iiiin,  the  tendi-r  of  Cos-Walkara  haa  bean  aaMfM tt 

X2, li 7  ivy  Mtiidiett«:Ji  County  Council. 

Itarking  Distncl  Council  hnve  acitptcd  the  tender  of  D.  T. 
Jarkhoti  for  road  widL>niti|^  and  trnckwork  in  connection  with  light 
roilwuv  t'Xteii!iiotiB  at  11 1  ,v!iX).  and  tluit  of  Diek,  Km  k  COw  loT 
cKctru'iil  eciuipnienl,  Ac,  at  iiiHl.  1  j*.  ■'*d, 

I'nlkirk  iV  l'ir<trict  TnnuHuvs  Co,  Inive  placed  an  order  with 
Hruci.  r<H'LleM  ,V  ("0.  for  ()i  riiiaii<  iit  \va\  l  oii^iructian  of  tnuuwaiys 
(w,'  n:-l-  .  iiiuplite  elcctrii'id  i-i(inpnient,  cables  and  OVMrhaad  00n> 
slm:tion,  roiling  stork,  car  sliiixl,  &e..  nt  I'Hl.UOU. 

rulliani  ll-oiidOMi  Codiu'il  ImVf  aooi.pted  ilie  tcuib'r  of  the  Itritixh 
T)iOin»on']loiiAtoii  Co,  for  ,1  imuii  aw itrlibo'ird  at  l'41i'i  if  the  com- 
pany a^rec!!  to  the  Coutu-irn  condilioim  in  the  contract,  failing  wluch 
the  "ifiidtr  of  the  Ihiti.ih  Wfntingliouse  Co.  iit  1 1'JS  is  to  be  accepted, 

Haworlh's  Traction  i'atcnts  hnvo  i  .  .1  iiistnirlions  to  equip 
40  ucw  cant  fur  the  Uiriuiiiglmtu  .v  MUUaud  Itaiuways  nith 

inganamtiva  eontiwl. 
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IVallhaiintOW  Council  havt  rttctpled  the  lendvr  of  F.  buWr  &  Co. 
to  tfdbM  fcr  iDmadaMaDt  daelric  itiiMt  litmiw  at  U.  0d.  eaeh. 
MMua  JahBMB  *  Phillip  tMidMwa  at  la.  Od.  eMii. 

Thoft.  Topplni;,  EdinlNH:^  ba*  MCUnd  the  conlrnct  (or  the 
rrvftion  of  the  OlwtlwHr  WWll*  wUcfa  «M»  to  b»  run  b\  Illcclric 
Supply  <  \>rjHi.  under  agrMOWBl  with  St  Andrew  *  Town  ConiM-.I. 

The  (entU  r  o(  Sklpwortb  *  JoDM  hti  boea  provwionalK  a«v«puid 
for  ihv  st<-cl  work  of  a  fendce  «t  ScukiHtH'hne  (Hull)  dmnoUv 
work*  at  CilH,  lit,  64. 

The  A.n.l'.  Act uiuiilator  Oo. hm obVui>«d «n  oldet  fhmi  H«od»- 
wnrth  Pii>tri<'t  Coiincil  far  »  iMttMry  of  SGC  colb  ot  ilw 

C°<)iii)>niiv°ii  i4t.\n<|jini  S  tvp<'. 

Twrlvv  U'luleri  (froiil  it>  iiriiii),  viiriiii;?  from  £190  tO  JTlttl  wer» 
rtctived  for  iiisluUin;;  t.  U>|>honc«ut  ihc  uiiioti  workhoOMt  RidUDoii J. 
Surrey.  »»ul  the  lowf Kt  (H.  iiiinuwa.v  A  friu)  wii»  accdplrd. 

Pover  Corporation  have  accepted  lb*  Icnilerof  E.  i.  Pbilpott  for 
wirinj:  tlip  piwt  o(Ik-i'  at  X7ft. 

Ip^wtfh  Corporatiiiii  have  nof^pti-il  ihr  tciij.r  of  \\ mur  A  (\>. 
for  Hiipplv  of  ooiilinuomi.ettrrein  iiitt.Tii  for  the  i  ii*uinjj  1-2  numtli^. 

I.f.vtoii  Council  hnv«-  attppUNl  tlit  tcii.l-i  o(  A.  11.  Marshull  J»  Co. 
for  ivuiiig  Nf«port  roiiii  «Iuhi1. 

Tlu'  h  iidi  r  of  T.  AIkII  b«a  buen  accepted  for  the  orurtioii  of 
K\ii)Oiith  itFiioniliiif;  sintioq  boilditlgat  £2,140. 

r«rtii».  WchU  r  *  Co.  luiva  wcwed  the  contract  for  wiriuc  the 
blare  Mall,  Clmn-iml.T 

Wiu-ririKUMi  Council  hav."  iwfcpted  ili.t  leiidtr  of  (i.  1'.  Miliu-«. 
»<wii  A  Co.  for  four  top  coverH  for  trauican  at  1H4I  lach. 

Swindon  Council  have  placed  an  order  with  Dick,  Kort  k  Co.  for 
two  Iraiiicars  itt  XI, 120. 

I'opl  xr  r  I  toil)  tiorouKb  Couttcilhsra 
W  hit  ^  <  1 1  (  >  M  (  0.  for  aopply  o(eiMl  at  11a. 
tricily  Mviks. 


tha  tender  oC  the 
per  ton  tar  the  dec 


BuaiNEsa  vovfow,  to. 

NottiUKhaiii  Ciuild  of  Meebankal  and  TIli  trual  Kuirimt  n*  Imve 
mov^d  to  Urp  r  he«di|iiiirten  at  tlie  \V.  lli.vk  Hi.u  i,  .Miiion-.treel, 
NotUiitfhmii.  The  fin.t  iii^-titii;  wa»  h<-ld  on  Nov.  1  (iiuU-r  the 
chiiiriuaiwhip  of  Mr.  i;.  I..  Thorpe.  M.I.i:.!'..,  nod  a  l.ctur..  »im 
dcUv«red  by  1^.  J.  11.  J««ob  on  "  li.ml«ea  lt«v«,  '  the  lecturer 
Itniiipitih  *  tlecirician  to  Kbltuig^  Joint 

/r^**"*  to  'I'*-'  expiration  of  U-a*-.  the  ln«ine««  of  K.  A  K.  N.  Sjnjn 
(Ltd.),  techliiri.l  ptiMi-li.  r».  till*  J-..  II  r,i,iu.,.|  to  .'.T.  Hnvi,wrl..-I, 

London,  K.v 

BANK&DFIOIBS.  UQOIOATIONS,  *c. 

Ffidav  l,i*t  Mr.  Itepatrar  Uroiighaiu  UHUiiicd  at  the  London 
Itankruptcv  Conn  the  htMnnt;  of  thf  i»|i|)lloiilioii  for  the  dinchargc 
of  .Mm  Mur^'ow!<ki.  niaini'iui);  director  of  the  Auttjniatir  Telepiione 
(o.  (l  td.)  nti  li<(uiilAtiuii),  and  a  direcUir  of  pnbUo  coiiipMiiee. 
The  roinnieiieeiiMnt  of  ||ie  iHitring  wa»  n>aorted  in  our  iemw  of 

All;;.  I'.t  lasi. 

It  wiM  non  itau-d  that  dirblor  eauM  to  thia  eeaatn  in  MM  to  diii|>ose 

0(  or  deirclop  minins  caoeMatont  in  Uondnrii*,  whleA  be  tranRfvrrnl  to  a 

companv  Nfr  I.ejtuii,  tor [«rii«lce.  ankid  for  a  fuither  adjournment,  u 
•>i  ^  ..  i.t  <K  II  I  II  to  aJl>xr  (mud  n^ainjii  debtor  in  conneotion  with  Iraaafer 
to  Un.  Maniyvrski  ol  r.oiH)0  Automatic  Telephune  Co.  fharva  for  a 
emsideration.  and  ihev  had.  «.o  for.  been  unable  to  obtain  the 
tee  of  th«  Uily  for  rtaminalion.  The  ICvi'istrar  ordrrist  thr 
applkcation  to  xtand  oter  to  l>cc.  I'i. 

At  the  meeiiiig,  ii|  BirininwIuKn  laxi  wcuk,  of  tho  creditors  of 
.Ia».  Mandcn,  eleclrieal  littin^-,  nmker.  Woodcock -atroel,  Sparkfaill. 
It  was  ^tau-.!  that  dehtor  trud«i  in  pArtnenhlp  until  iiept.  MM,  «nd 
oweii  hi»  partner  t  tu.  8*.  lOd.  The  liabilltioe  an  m%  8f.  ftl.. 
Ka^uu,  XTM).  4».  >*.i.   Ktdlura  attributed  io  heacy  intereet,  Uwaea  on 

busmens  mid  i  l  licaltli. 

In  lilt,  failure  of  G.  W.  <;.  II  -okcr.  ch  it  i  ic  il  lin^l^■«  Minki  r.  Ar.. 
fornierh  c  f  1"  •  .-i  iit-puradr  iind  \  y« -«tr»-<-t.  liiiiiiin^'himi,  llie  first 
innetniL  1  I  ,|;-,)r!.i!«on  Nov.  lOat  171,  Coi ponitioii^ln^  t.  and  the 
public  ts::i;(u:i.ition  on  Nov.  ,10  ut  the  Coiiniy  Cuiirt.  liinniiiijhiini. 

A  rifeivin;;  oriltr  hii^.  1  n  iiimU'  auMiii-t  .\.  V..  liioukf.  e|ti  :rii  :il 

engijuw,  lltl,  ChijpHKie.  Liiodon.  l:.C.  1  irr.t  lUtvUinj  ol  vrt^iitor- 
«0¥._7,  at  Hai»krvi].t.\.iuiidoics  l.on.L.n.  W.C„  and  the  pnblir 
•xanunall«b  at  th.'  sjnue  plncM  m  Nov. 

The  ejanniintioii  of  .1.  (Irny.  t  liimiral  ennnii'ir.  IH,  WHicrloo- 
atreet,  Glasgow, tiik-ji  pint.;  m  (  ountv  i;;iil-iini,-i.tiliO';^ow,  on  Nov.  S». 

Claim* againei  tha  Electri<Ml  iw.  ,o  hni^'  Co.  (I.til.:  i>i-.  to  he  sent 

9g  ftOV.  14  Id  Mr.  W.  B.  \Vi.miio:t,  rrii:leiiti  il  lmiKiint:*.  guecr. 

•tnat,  Kcitinybant. 

Sooth  laneaahirc  Elactric  Tmction  &  IVuer  Co.  (Ltd.)  Ls  Id  lie 
*«UJ^«l«B*in^.  Mr.  H.  U.  liahelby,  81,  North  Johii-alfeLt 

A  uiirtin);  will  be  held  oo  I>ee.  3  at  Chin  Uonee,  Sum>-BUce(, 
London,  W  .c.,  to  receiva  an  imouitt  of  the  a-indinif-Dp  of  tlw- 
lintMi  ScfaogktK  Ekctrio  Co.  (Ltd.) 


BntlnMS  for  Sale,  -Tenders  are  invited  for  tb.  tr  mlwill  of 
the  tniKincas  of  ineehanical  and  ekctrica!  engineer*  i  n-r  .  ,1  m  by 
\V.  A  E.  Sumner  A  CIcnii-ntHon  (I.u).).  the  leaiies  of  14ii,  I4'i  and 
144,  |)ale-«trcet.  Liverpool.  Usturex,  )ittm?8.  furniture  and  utock- 
in-trade,  roniprisiiij;  electricid  titlinsn.  Vkinia.  k1uI'<*>  bracket*  Mid 
the  nitichinery  and  plant.  Tendara  w  Mr.  J*  Waet,  10.  Cook.atTCC(, 
I.iverptxil.  by  Nov.  7,  OH  Ibmia  obtamahle  from  Mr.  Weat,  or  Ihni 
Mr.  J.  II.  (itover,  OQ,  Caetle-atraot,  Llearpool. 

Plant  for  Bala.— A  I3|  B.n.p.  HonMb>-Akrojd  oil  engine  and 
a  fllkw.  (VM}ifptcti  dviiamo  are  for  wale  owinK  to  aapuv  tMlna 
taken  froMi  in.  ui  c-oiupniiy.  .VppUcatione  |D  " EnynMr,''  Dean 
Wood,  Neu'lmry.    See  athr )1isFi!>e!n 

Pramltee,  to  Let  and  for  Sale  —A  well  lishted  faetotr  ia 
advertl»cd  in  another  column  to  bu  let.  Appli^liont  to  400, 
lIoni»ey  rund.  llollonay,  London.  N. 

Spaeinun,  iiiudi  rn  and  well  iq;iip;.f>;l  factory  pn>uiiBe<,  known  a* 
the  Vnlenitn  Workn.  llinh  slree:.  \1|  <  i  ri.  are  lo  be  Hold  by  Meain.. 
I>avid  ISiirnett  A  Co..  at  the  >iaft.  London,  K,C..  on  Nov.  'tl,  in 
on«  lot.  I'ailKiibir*  of  XIf«.ir«  I.inklnlor,  Addifko  I'iiahA  lone", 
•olidlors,  'i,  Itond  court,  London,  K.C.,  or  of  itu  iiiinioiu'ern.  LI, 
NichobW'knc,  L.C. 

There  are  thnie  tioe  alu^,  with  baaetueuts,  to  let  lu  the  biraud, 
London,  on  a  ai  >-eaia'  laoae.  I'artienlara  fnm  tho  aatralan'a 
office,  Itooni  41,  Vreat  Block,  Haiti  Cceil,  Btiand.  Loodaa,  W.C. 

Sec  odvcrtiienient. 
Thrif  rooms  are  to  be  let,  lepamtely  or  at  a  whole,  in  a  third 

rtiior  lliit  III  tlt.Victoria "treet,  We-.tniiiiBter.  S.W.  See  iidvertiiM>iiieat, 
Sterol  fer  Sale.  -Misers.  Home  \  (.•..  H,  Delalmy xreet, 
Slorev's-cate,  WenttniiKler,  S.W.,  wdl  wll  by  auction'  at  the 
lioyal  .\ni«.iial,  Woolwirh,  on  Thiirsduy. 'iltli  ia«t.,  at  11  a.m.,  tome 
uh»ok'Ie  and  •(ii«-rv  ir<- 1*  !.-  -I'lniit*,  iticliidiiif;  a  qiiaiitlly  of  copit  i  iriri 
other  iiietiil-.  i  :i;i,  liiiu  1 1 .  .1.  iiricill  .itorva.  telephone  and  S' .:rni>li 
applianc<L  •«)  ton>  ut  uiidergroiind  cable,  hydraulic  liftii,  A.^.  1'  iirtiier 
parlicnUm  are  (fivcn  in  an  ai)vvrti«etnent.  The  lots  may  be  viewed 
at  tlie  Uo>al  ArsouaL  Woulwicb,  uu  Monday.  Tucvday  and  Wed- 
naaday_piwlBMa  to  and  on  laomiag  ol  ealo.  OMaloRnee  at  tha  War 
Oflka,  &li  Mall,  K.1V.:  the  Ordnanoe  Ottee.  Towor.  E.C. :  and  tha 
Oflbe,  Kqgpal  Ainenal,  Woolwidii  S.K,a  htaikn, 

Ueaere.  MaMer  Unw.  *  Thonpaon  \ul\«  been  awnideS 
a  go\d  iiiedai  for  tWtrical  nieiuiuring  iir4tnirne>u»  at  St.  LouiH 
L\hibitioii, 

.Me»srii.  I'viielt,  KiU;inuiibe  A  Co.  have  alio  received  a  gold  medal 
fur  their  exhibit  at  the  Haute  eviiibilion. 

.McH^rA.  Shcrurd  Cowp<:<r  I'olen  .V  ('o.  have  obtained  (WO  gold 
iiiedalx  (one  for  wli  ctro-rhemistry  and  the  second  ibt  Biatalllircgr) 

for  tiieir  evhihil  at  the  St.  Ixiuis  l-Miibi?tun 

Forthcwnlng  Book.— Me»»r--  w  ii  .  it,.  .\  Cn  iir«.  about  to 

publish  ■•  Klectncity  ;  lt»  I'I.«M'  wul  i'mvei  iu  tim  t  iuvente.  " 

Econoiaieal  Tam-dowo  Lamp.— N\'e  lutvc  received  from  Mc««r«. 
(ieipel  \  Louxe.  Vulcan  U  uik»,  St.  Thoiiuwutreet,  .S.l-"..,  a  circular 
demipUve  of  the  new  kmp  which  they  an-  iiilrodneinp  into  tb'!< 
eoontry  fnmi  America,  where,  it  appeam.  tin-  latnp  aln-ady  enjoys 

oonakierabie  uopn- 
larit^.  This  lanip, 
aa  wiU  be  ie«n  from 
the  aeconipanying 
i1Ui«tration,  ha-t  two 
fllaiiieiitii.  One  of 
theiie  in  iheurdinary 
filoiiiej  : .  lii.rt  the 
other  ia  a  high-re- 


The  "  Kconotnif  iil '" 
Turn-l>owii  Lamp. 


entittinf;,  whan 

bU'itched  into  cir- 
cuit. 1  c.p.  only. 
The  switch  for  con  - 
iiectiiig  tho  one  or 
the  other  lilauient 
lo  the  supply  is 
funall  and  is  con- 
tained in  the  lamp 
cap.  It  19  opcroti.-d 
by  pnliinf  on*  of 
,  .     ,     „  two  atrinoa,  aa 

diciitrd  in  the  illiif-trnti  m.  or  'in  the  •'turn"  tvpe  oflmiipUiV  f^vinf 
the  lump  a  turn  to  the  riKlit  or  left.  An  esi-eptio-i  iHv  loii^  hte  and 
eon«iileiabli-  iavinfj  in  ciirrcnt  ii  e!-iinic.(  for  the  ••  Looti'omii-Jil  "lump, 
which  IS  made  in  two  si/es  |H  e.\t.  mid  1(5  e.p )  for  all  iifilal 
pressures  from  rA)  to  •J.-.4J  voIih.  The  lamp  i<  e-^p.  ciitlU  desiKiied 
for  pliici-t  where  a  li-,.'ht  has  to  be  kept  continnallv  hurniii;.'.  but 
where  n  reduction  in  brii-hlntTi^  at  times  i>  eilliei"ilLMied  or  not 
■  I'H  led  to,  kiich  as  h.-spitul  ,  p  i  u  .n,  bedroonoi,  ie. 

CatalOgtiea,  tec— The  Itnli.-ii  'i  liomv.jn.IIuUt-ton  Co..  in  pampltlot 

No.  170,  treat  of  caotiauana^Nimnt  !.onc»  ninhiple  Thcae 
lamp*  are  mannfactnrad  In  thiea  locu«  ;  ^it  With  entirely  aelf'outi- 
tained  line  md  «ib«tit«tional  i«aiiitadie«a        tho  lamp ;  (%  irilb 
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aeU-cwUiiMil  substitutional  aud  exivrnul  iiue  rbsixiaucus ;  (St)  with 
MU'CQotauMd  line  resistiuuK  ooty.  Tlwfiiat  and  kak'iiMnlkmMM* 
ilbitaM  in  the  patiiphlst 

Unm  Ednn  4k  Jmum  WMta  (Ltd^  CMnbridge  s(r««i,  OUngow, 
law  In  m4  1»  their  tiado  eUcnti  ■  mw  Hil  of  diitcamiu  «i>d  •  note 
of  RnaiantM  on  iiiitnuiiBnta  lialsd  in  mc.  II.  of  lb«tr  eleetrieal 


Mr.  K.  S^uUl,  76,  New  Ca\tndiah  alreel.  IiOiidm«  Vi„  h*M  pi«. 
MMd  lot  ilaa^Aleil  tttalogiM  of  X-my  mgnDm,  in  which  is 
tndndad  an  aMouni  of  their  coitstnictiou  nml  inanagfiniunt. 

AtllOllUttio  motor  «t«rt«rii  iwil  electric  lift  controllers  nro  listed  in 
two  circular*  iasiic*!  h.v  Messrs.  Oeipel  &  I.ango.  St,  TbonniM  slrorl, 
Koutliwark,  l.ij.'idon,  S.K. 

ExporU  of  EiectrlcU  Appsntos  wd  M«t«ii»!.— 'Hi?  fi.l1'.n- 

lllij  ll-t   Uivcs  i:it!'.ci!ll    JulVlruinf*   iif   tllr   r\[i.  l[i  i:f  J'fltnll  l:iilHI 

fsctur-'!  rli  rinriil  :ip|i,iriaii-i  ;ir.il  ii:iki<  ci,kl  (mclntlin)'  t€-ltyT»ipi»  ailii 
t<'l<  plusiii  u  H  I-  nil  i  i:i:iti  ri.iU.  '-lit  imt  ivi  ludin^clectricnl  machinery, 
which  IK  not  i^cpanitci.v  »^i«v'i!itU,  fcaia  Oct.  ^  to  Nu\  .  1,  with  tlic 
povto  tt  ^MlinKtion  :— 

AfHtt  AtoinilTi*,  £t'>l  (telegraph  matnltl) ;  Cape  Tonn.  £(i'i3 
(ttle^ph  mfttrrta!  :  n«>tn.KL<u  Hay,  XtiOt ;  Durban,  £l,4(Kt  ;  East  London, 
£1.8tVJ  ;  I'nrl  KU/.abrlli.  £:ilH;  Ru«z.  JCiS-t.  Ariienliiut — BoeDos  A;re8, 
£<m;  JuttraUitia  MeiMide,  £Sr,  .  Auckland.  £IG8  ;  Brisbane,  £1<'.0; 
Frmandr,  i:;>' ;  Knbari.  £1H  ;  Helbouroe.  £184  I'and  53  cwt  ieleeraph 
wir«) ;  Penh,  £277  ,  Sydney,  fl.iWi ;  ^Te^ingU>n,  £33y.  Eiili/I,  riuiaii'i— 
llemrrara,  £t*i.  C'lnaiii— Toronto,  £-i5  c/iinii  Shanghai,  £77; 
Tientsin,  £79S.  Ctjiluu  -Colombo,  £rt.  I<iMii(ii/t— Copenha«fen,i;£3,.Vi'.i 
fincltidiog  £19  telegraph  material! ;  Fraii<-'  -U™!ot»!>i!,  1' W ;  I'-iri*.  i.'I  :^ 
(//■rwi.ina  Bremen,  tltS  ;  Hriiiil'iu;,'.  i  ',  ii  ,  r.'Mr ,  i' _'m  lloli'  iul 
AnuttirMm,  £431  (iocludioK  £l!H  telegraph  wirei  -,  llotterdani  £-70. 

JfMf  JtiMV.  «lMi  JMto-aefltegp,  «a»4M:  c>iniiiB,<i,im(iiKiudinR 
<]]k  t«i«ffmph  ntteital);  Ifadns,  2178.  iMly— CtanM.  £91.  JaptiH 
Tok-'>,  £\A9t:.  Mmleria,  f.'7  ftMegraph  instruments''.  ,1/.ilfii,  £52*2. 
Siiji'.  (rliriiV,  £3,000  i!>'l.-f|ra|.h  cable,  A'o.)  .VDrwrty  -Christiania, 
£411  (iactuJing  £14  lelegravhuiMcrlalf.  Pwriurial—lMtMm,  £39  (telegraph 
insuuments).  Hunia  -St.  Petersburg,  £2,9.19  (inallldiag<S,u40  telegraph 
apparalos).  ,S°i<im  Bangkok.  £H.  Straiti  .ScfrftMMhi— Penang  £344 
(ioeluding  £110  Magmpb  laaterial'.  Singapore,  £33.  r'.s  .4.— Ncw 
I'ork,  £St«G.  I/flMMir— MOBtS    Video,   £83.    Total  £-a.:tHT,  against 

mjuo  in  tlw  MmiVHiiiag  wtdt  iMtyw  (Oot.  as  to  Nov. 


aO,BSl  P.  C.  RirnoLt.  tlbiklMira.  8wlt«hheai4«ftiral«strkilpiirpoM« 

20,965  E.  A.  i'aholax  (G.E.  i'j..  I'.S  ).   IwlinR  lo  conductorj  for  Inean- 

deti'ent  UiapH  and  Uie  like. 
SO  ^*?  J.  S.  Hmnnrj.tj    Ontral  sta<i.'ii  elfclii^-  in»l»lUliuu'5. 
20.V70  A  Hi  1  T  ivisr.    lirakiog  derica  for  electric  mctr.is. 
2>,d76  A.  J.  BoL'i  T  (Ad.  Wigner,  3.  llmbtf  1  k  C  >.,  Oermaiij).  Ekettfa 


PATENT  RECORD. 

f%efiO»lgi»f  llUt  '>/J/</JiV>i<iffn»  for  ftUeiitt  mul  Sp(r>y>  iilitiiir  pnUithrd 
huUef^V^tiftr  Uiii  JouTiitl  lis  Mksrs.  Hiwut-nv,  KllM  A  PaiOR, 
OktHtnt  Alt^U  Astml$,70,  Chiti-.trii  litnr.  hiAdim,  W'.C. 

Al'in-ICATIONS  FOli  PATENT.^ 

VoflL'— UnitrmrMionfi  Applications  art  not  o/icn  iopuiJit  iwiptctio* 
UtUH afUr a-rrpta  ■  n  f  I'-n.tfJt!/  N/v  -i'v  ■ati'ifi.  Tkt  a—W  jtilUa  forintkrtit 
nr.  Ik',:  '.f  .  .wj,i..k;.-i.'..^j  !>!..„(,  .^i,  Whttt  Ckm^tAe  UfiMl^ 
acctmmrati  •ippiinttiou,  an  aUtrist  tt  afijmi. 

thitit  ttUrinK  stafad,  th'  appli<-aUvn  ta  iWc  in  Landvi, 

iv-iiteiober  26,  1904. 
IMOO  B.  P.  J»Rr.    Kirrti  (iitc.   Aoomnui  I'.iVtT '^itch  •ndciicalll  for 

mtrolling  riectri;  carriur*  and  Ukc  p  jrpi 
20,689  i'.  I'.  K.  Si  HlfKlDS*.    Uegutatinii  of  dynamos  and  motiri.* 
20.71S  ar.  H.  Co.  \ii  ¥..  Co.,  r..S.1.  Tran'f.«Tiierfl. 
i0,7l«  B.T.  H.  Co.  lU.K.  Co.,  CS.).    B.-srinjp  for  the  ahafts  of  delimt* 

iastrumriits. 

20,715  U,T.  U.  Cw.  (U.K.  Cu.,  XlJA.).  luaalalleut  for  cdgesite-KoutMl  tootx. 


cuatrolliof;  apparatus. 

ami  Diher  iuum 


lami.* 

B.CIAI 


90,97$  R.  B.  Cwnunm.  RiMkrie  Inatim. 

September  30,  ld}4. 
29,997  J.  ObaHMI  and  R.  KfSDAU    1 1 jrliojjton.    C  introlling  Ho*  o(»l(0- 
!rf'iry  mtn  (li'ni  rail,  aald  ineiua  being  alK>  arailslilafcraiglwUiaf 

21.027  A.  SoH^iKluM.   Cootrolliiur  huiiiiI;  of  ekctrinity. 

21.028  u.  K.  &  BiHunmra  and  H.  r.  Kaar.  Kiictncal  Hiaiartac 

imtrnaiMta. 

21.038  J.  H.  Htu.iAii.    Electric  bdl  I 
^i,W0  F.  W.  K  iScai  M.    Are  lu 
21,042  IC  K.  OaoT«  and  M.  \.  Eiv,'  Are  lampi. 

2I,0U  E.  A.  CaKOHH  (U.K.  Co.,  f.S.i.     Allrrn.vti:.^;.  urifnt  ;nilir». 

21,C*5  E.  A.  Cahuluc  (O.E.  Co.,  U..S  ).    S  tiKle-pbuw  dy  naino-elcclrii- 
Octol)«r  1, 1909. 

21,081  J.  T.  O.xwts.    Liverpool,   MnpaHic  »epiirTi>Qfi>  far  IhB  likfc 

21.131  r.  1^.  H.  --R^Mi!  >;:.K  m-\  H.     I*.  ^^KA.iii  'Mk.    AMigmlk  chrtfit 

imitchiag  dericea  (or  adTcrtisiog  purpoer^. 

21.132  W.  l>.TtioMPs-N(l*Diil,aamwv).  Uvwyool.  Swiuh^fvr 

electric  ilrivioi?. 

21  I2.-1  A   i:.  Pritchabd  iin.l  R.  Wiiiri'    Mvcri/ool.   Ftt«e«  for  electrie 

<  iniuil-. 

•.?I.13:'  K.  lU'HiiF.T.     Rleclrnmagaeti :  thern|ieutjc  «p(Kinilu<.  (!)«*• 

npiilieil  (ui,  OH  2.  1933.  iltU  nf  applirUion  in  I'.S.,' 
21,142  E.  A.  ciaBouui  ^O.E.  t:o.,  UJ>.).    VariaUaspaad  maeluuiiauu. 
21,144  H.  Lanwwm  and  IL  K,  Lucas.  KyOeat.  RiMtric  Uglitiaii  of  iraim. 
21,14$  H.liamnB.  Vftmli'  Antoiaatienllr  MutroUiDg  dtetrio  dreiuM. 
21,146  H.  LmMM.  %l«(t.  Aanumalaliririit'*. 

Oetobcr  S.  lOM 

ZlflW  A  03.    AV.  C.  Faibvpiathur  iKfilliiSg  Switcbboird  *  SvPptr  ^"t 
I  H.;.  Te'eplioii-^ivit.  li'  -.arrl.    luu  ap|dM  foT. 0«t.  174C09i.)* 

21,157  H.  W.  Cn\.    Nuttiiigti;»iii.  bwiubee. 

21,170  W.  ('.  M.  I'rrriitaiLu   L'siJh.   Automttic  troUigr  poto  adjiMttr. 
21,211  U.  KiisiRiT/KT.    Ks^naratiag  n>K.itire  accuaraUtor  plalai  oi 
dimioblMd  capailly  ur  avoiding  Ji  luiuutioii  in  ca|iKttyof  WU 


Uk?8S  W.  Coam  and  O.  a^ttOMA-tn-'tiw.  Balrtr  eootaTt 

trippit  for  electric  trains. 
20,749  S.  Hl!<DLET.    SIvelKeM.    Trolley  boom 

20759  A.  ,1    rt.ARKi,     Kln-frifillj  af'r^i'-.l 
il--lrui:i(*iil .. 

<^',7Gi  A  G.  liix>\«ia  LVKieK'  Aooo,  uu:  U  Klu  lui  Kleclro-Ciiimiqusp, 
.SsriimUnil).  Klactrolytic  iitracliun  of  /.itc  and  its  uias  and 
amATntui  tbnrefor. 

nVlSS  .\  V.  ViVTAXsml  f..  N"«ttITT.  Tfilcgr»[ih»  »ril  coTitrnUliieappaialus. 

SIVIG8  KLiKTiii/l.t.-i  ,\  U  vi  rii..  W.  Lam MK1  ix  C'l  Wine iof  for 
miinoplitic  or  potypbas*  aictmstiiig  curnol  inacbtoea.  (lute 
apiilieH  fnr,  Nov.  12,  1903,  date  of  applicktiou  in  Un-nuuiy.)* 

&0.79<°    K.  IlirrMAiiM  ami  J. /.Arr.    Sjp|i<>rttnK  electrical  cooducsora.* 

20,E01  W.  I',  't  M..MI-.HX  I  .f^pllachaft  dir  I >rnbtloss  TelegrmpWr,  in.b.H., 
(ierTiimiv  ,    I.ivc((,;.jl.    Wirelasa  telegraphy,* 

a3,e09  «iH«  So.aiu  f;,'i.  H.  Co.  [ay.  i.'o..  cs.).  v.w.f^x  furn«.<-", 

Septiinbar  28.  1904. 
20,SU  .V.  C.  ViiMUN.    Bristol    Operating  rail  aiil  wu'«  poin'n  ov«rb«ad 

>\stcau  lA  elaetrical  tractfani. 
20,846  S.  LlDOUi  (E.  H.  Hartmsun.  CS.).    01a»g*».  Cnuit-breakers.* 
20.819  W.  U,  AlASR.    Mancbcttcr,    Klactric  blowouU  and  f  iiiec 
20,872  W.  J.  FMBaad  B  Si  dwubtb.   Wire  cxonecUw. 
90,arn  a  ';r>r.imiMiad  W.J.  HouJOOi.  Uaanatic  atMPatura. 
90iM6  A  K  1  .  ji  IT.  Vaaiah^va  «t  mttr  JwkcU,       I?  •daeirolyliG 

means.' 

MI||BM  &  JtCaaHamik  AddiU  iiii-M'i|'Mort<ii>eY(-ir 
t)enten)i'-r  29,  1904. 


lalacrapb'e  aapafataiL* 
aoAau  w  Mdrra  fcr  laeaada 


plalen. 

21,217  A.  I  >Air.isKi<rm.  Autoaalia 

n,88t  i!.T.  H.  Co.  (O.K.  cs  u.a.). 

•leoiric  lunra. 

OiMi«4,l901. 
HSHH  fk  OaoBi.  W4n«li«al«r.  Afeltmae. 

21.2^3  H.  F.  R'^RiR^  »iiil  "^^  KfiMnsn-:.    |t-r.ii' Jghs-n.    Au'imllw!  cwUrt 
insi-'  iiriil  Irfiil;  (■  rflf  <r'f  inuiUnti  f  i         iuil   ■tllT  ril(il>e>i. 

21.217  D.  [".  t.DRiiSt  and  VV.  M.  Hih-hei    Kidderuua«t«r.  Etelrtcaato- 

malio  alarm  Isttar  box  opening.  -  - 

2I,2S9  11.  W.  0>x.   KoUiuxham.  StiUihu. 
8lW  K  Kcmnwaad  A.  K.  Amoolv,  Manelnatar.  Ani  Uouw. 
ffl,t76  P.  T.  J.  EiTOR.  BipplyUig  aal  aoUaetlag  «urrMt  for  dnilng 

v*blnl#«. 

21. 107  K  ,1.  I*  >  »n\.    Kl«;lrieity  meisr. 

21.310  W.  MuHtLnr.  Smsltiax  lumaces  aad  olaotril  aUtva*. 

21.314  K.  EMCom  and  R.  i.  Rvmrr.  KlMlri*  iMaa  indicatora. 

21.315  B.'T.^aCtk  (0  B.  C)^  V.KV  OrMt«4  datetMn  and  aiw^tric  cubooli. 
iljai  O.  C.  Smucna aad  D.  Htr(i  kih.  K'cMag  Mital  fldai  by  alaetM- 

Oclober  5,  19W. 
21,329  T.  CiwD'jBN.   Gbuceitar.  TroHty.. 

21,232  I).  TaoamciioiT.    Bradfird.    Atlwhtnenl  of  iKlsphom  r»c«i»*<». 
21,340  C.  F.  Ao*¥*  an.l  L.  It.  «  iinn«i,o.  Li»erp»)l.  Prolastac  •Iwtr.c 
light. 

2l,38i  A.  T.  U  Tkoiis.')^  and  Th«  Tiio>Ih3:i-Davm  T«i.«'a.)?»ii  SrjriM. 

operating  teleoliuae  eicbaiiK4  tystezi4  an<i  appirAtu.  ihi^  '^  ^r, 
21,388  B.T.  H.  Co.  (O.K.  Cu.  U.ti.j.   Blactr^s  oNaiunng  iuatruui^nt  i. 
21,409  A.  c.  Kb>iball.  Hagtria  iMottai  vatanik 

21.401  A.  T.  .M.  Tntvinii.  FJIaetlag  ouiu'BinilGatiim  balmsa  telapbaaa 

•Xvliatigee. 

21.402  E. W. .Ill HUSK K.  f'i«-troJe«  forac:uuiuUtors  with  inrarlable  ele:.r»- 

Ijrti.  :  l>Atij,i,|ii.lieil  (ur.Hji.  7,1903.  .1 1'.i  of  ftpplic-Atioa  id  Sweden.)* 

21.403  K W,  Ji  N  ,Mil.     Ini:rc.iiu>;  aclivjly  in  .  If : tpoda  in»»M>A  of  bidly- 

ooodacttre  metallic  tuiiki  ur  iiyilrA'.#i  in  aecamalators  with 
iavariaUa  alaetrolyte.  (Dute  applied  f^ ,  O.t.  31,  Vmi,  data  U 
aMiictliMi  ia  HaMeii.j' 

i.n 


ai.iMI6  A.  BveMniiu. 


SlMF«i4iBi»Ve7ll«Jld  Wirei  iir  nAblaa. 
Oetobcr  6,1904. 

HuU.    Appliance  for  inJi.-Ating  pr.!ien5e  of 


21409  i:.  C.  SuANKsraa. 
clcctritity. 

21,415  S.  ti,  BaxsiTT.  Wolrerhampliii.  Cjnilrjction  of  eljulrk  IrAHwa^ 
21,422  H.  Nux.NS.    Halifai.  Swiiclien. 

21,425  J.  C.  Baiikilk  and  V.  <\  Hn.tSDs.    OUi^i)".   Klactric Imbp fcuBiai 
21,435  O.  S.CiLU    Liverpool.   C»v..rlog  aadptotMtiag  tfaa"U«a  laDoi 
elcLtric  radwajH.  AndacurT«ntca|laol«rafm«i>b)aMl«tth«HH. 
21^7  W,  P.  NisMTr.  EketrtG  raitusya. 

SM$4  s.  8.  KaoMnan.  Bai|1ar  alwin.  (Auaricii*  Bank  PraMnHoa 

t;a.,u.&)» 

SljUS  &  a>  BaOMUBSD.  Rtaetifc  Uaia  altraif.  (AM«*ic«B  Bank  Tikh 

tacaMr.u,v.8.r 
n^XA.Ci)aBi.  ElaBtHty|iiB«. 
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91,613  J.  M.  Di  Lk  Cauix  and  II.  ¥.  Jon^  ewu. 


I  ooatructiuD  of  maai- 

81,519  CTmnai'LuJitn.  U««r|iaol,  Si 4rtio«  »ppiu»«nii Hoc ihllmMnlaw. 
2!,S23  O  <>.  DoBovAir.    lUrminiiliiiii.   Arc  Uop aMhHiHL 
2l,&.^2  K.  B  FcLuiEx.    Klfclric  Mipia  Mxl  illuadnM dnicM 
21,648  W.  W.  Stbodi.    K'wtric  light  fitlipRK 
81,363  W.  STRlcKtjkHO.    0«l»»nir  dry  mIU  or  b»ll*rie». 
U^3  K.  B.  K'.H>r»A«  ((-'.  I'.  T"wn»«io<l,  I'.S.  >.    Kleclrnlylic  iiMlhxl  and 
afiMratuifor  the  produriioii  of  whiM  lead, 
E.  N  Brat.  P.  K.  Maikhih,  p.  K  Ktns  utd  Mmikiu  j  ft  Run. 

I'Hkr  bt»ck«t«fgrtli»oMtr«l(Mru|«lMtriaalur  oUwrnMehaaiiun. 
s  w  I  iwrm-ooiji  Md  Tn  Nitau  OmrmMoa.  KlMtro- 
d«p'i«itiau. 

Hb  (grltniiBn  fran  SMadMli  on  wNch  ibaf  w*  ■]Mtro.^i<oHt«d 

tlfn  <I.  M.  HaVtoIC,    Klfctricity  in«i<>r<  «n't  '1>  tiiM<l  iodkaton. 
21i880  l>.  Urimrtox  and  It   ('ARi^iror.    i  i  i.ch'  :  dvvicw  (or  cl«:trt<' 
c!c''k>  fIHlxki.p!t(>drar,<ict8,ie0j,<itieo(»p|itieMiaaiBSwad«u.j* 
0.:t<>bir  8,  1904. 
S1.601  a  WiiLiaNB.    CaciilF.   Trullcy  •bmvcit. 

SI,HS  iC  Kflunutr.  t>lMtU«»(-«.   Kleetric  Ifdilioa  Tir  lutemal  oombut. 
tlM  •Dgiiits  nd  kp|»ralu>  llimfor. 

21,629  O  A.  L(BiiA''r<.  r»*rm«ny.  S^:t  Ic  fr»i:ii.  for  *I*clr!e  ^  imp  «»[«oi»lly 
pear  Umi - 

8l,iUa  Uxtcaai  t  Wimlvm  TitMiuni  Ctx,  K,  limiir  aad  tl.  A.  K  Kwin. 
KiMliicfll  MB^mm 

tl>IO  Mufmili  WniUNiTiuaiuni         Bnar  and  H.  A.  K.  Kwvt. 

Apparttu*  for  wir*1«M  tsleirrai'lir. 
UiMI  Mahi-oxTh  WiMu»«  Tti«iiii»iH  IM.K.  Bumv.Aii  1  H  A  I  i.vkx. 

SAfrly  d«vio(»u>  CMontcUoD  nitb  rm<lio.iel«|rat'tiic  UaittuiKtiue 
circuit  •. 

21.642  J.  K.  Macaci.av.     Dublin.     Kl«ciric>l  »|>j«r»liM  (ur  uljiutiog 

traosiail  poioU.' 
31.698  M.  Jauu  uD.l  A.  Wnr.  Slifffirld.  IVeltaf  ImMs.* 

21^6^  r.  Hiir.jiiruv.    Light  and  liml  )i«tbt.* 

21.67:.'  H.  H  I  A<iE   l,\S.)ci>>l.iAoi«jiJwl«<'arlioo«,  Krance'.  IUtterit% 
21,676  &  21,617  E.  A.  C'aihiI,aii  (U.K.  Ca,  V^'i.  tUcU.^(urMngka|«, 
Sl.(m  RT-H.  ('&  <OJL  Cu.  VA).  OmMractioa  tf  nUrj 
<lj—iiw     liiii  iMilihn 


SPl-XIiFK'ATlONS  ITBLISIIEU.  . 
i|iMiilr«tlMi  mi  b«Dbuinadilblk«IMtfgm(ik««(U.Mih. 

1903. 

14,269  ri'i.r»Bii.    I':i»:(t>  '  fir*aUrD>aini  llgMlliagayiMlM 

14,239  BBan<>.    Tclrgrafh  a[>p*r»lua. 

I8,?5i  Cabolax  jti.Ki  -.,,  v.a.)  rumimi  «i  towiteim  wiU. 

ISiSlO  Koiit' I.utYD.    UAttery  jan. 
21,037  Hamilton.   KlfCiicilj  iii*l«ri. 

21  .I'm  K  '.^BUtAS!!.  Automatic  t«l«ii'>'>i>i'~  ^'''^'"'"^ 
U,32)l'  XXawn.   M'soalit  aaparatun  for  otm  <>r  tfa*  Ukr. 

Sl.BOI  StTlBiand  HM.T.  BfaraltaiMWH  l<>l<>ra|ii>r  tal«|>haay. 

22  909  &ti't  22,912  ('»rih.a1i  (O  K  »'».       i     t 'ytuiuo  «Uclri«)  luachiuv*. 
21,1.52  l.n  H  (Davia'.    HcvuUting  oj«i • -irj- vAj-mr  .ir  lik«  lampt. 
JH.2a5  Il.T  H.  t'o.  ((I  K.  I  "o,,  r.S.  I.    Sirii.  h  with  indicator. 

H  T  H.  fo.  (U.B-  t'.-..  U.S.),  .Swit.W. 
24,Sa6  b.r.-U.Ca  C.K.  <.'<>.,  r.»>.  <.    Ihnibl*  tbri>«  aviloh  witliiiidiiVur. 
84.306  H<!<z.    I'rooMt  for  llie  ulectroljtie  mwiafaetar*  uf  prroliilM  ot 

magntaiuD)  aud  (ice. 
85,361  Mab<  .>')  s  \ViRBLt>ti:TuuBarMCo.nKlOiUT.  Oiwwteliraaliiwaiid 

L:u.<r<  (it  ■.lAixajatiag  totnuMoli  Mtd  i>  wiiclm  tA^tfiij 

njm  datt.  AicUiuM. 

Vgiae  liT.  H.  Co.  Md  WH*ur.  Cofa-fiMd  wwlMiilm  f«r  fi«>|tytD«Dt 

BMtan, 

25,849  RT.  H.  Co.  (O.K.  Cj.,  r.S.).  KhwMUU. 

KJBii  U.T.-H.  tio.  ;0.E.  Co.,  C.S  ).   iMuUliog  malarial. 

86^969  Gmrtittis  •nd  Brdkli.   Siftitjr  daTtci  (ur  tltitric  tnctloa  on  tba 

Cii:it*cL  itutl  .'^•■letD. 

8&990  Uavua  and  Mavok  it  UicLaov. 
86,111  Mictapiwnak 
96.842  Cbommosi  ft  Co,  awl  HuDoaoir. 
963^13  CMMTTOX  A  Co.  and  Hoikmos. 

igc4. 

96  CvKTi«  A  Hinvp.r  and  MAL«n?r.    Kiii«a  (or  UwliDg  purp >«•*. 
1,128  Viaii  1  ^  l.i>in  .'U  and  RuBuir.    I.l«ctr:e  Ught  filtiug*. 
1,8S1  lliwirr.   okiiaioiag  do*  at  currml  iu  oM  diraotiuD  (ram  ao  altar- 

Daliiig  curTant  aouror.     Data  ap|iU«il  far,  Mb.  3k  1903. ) 
8,459  Caaiaiinia.   CooptiiMlmg  ayalctna  (or  altwnttitii!' cut  rent  (^cut- 

ratiir>.    (Data  applinl  fi  i,  Jan.  31,  19C3.) 
4,487  Ubaxiih.    Manufactura  ol  aulpltatB  of  i-opper  and  caustic  alla'iw 

b*  tiUKtroltaia  ul  alkalioa  chluridea.   (Date  .i- j  lit )  f,  i  .  Am,'.  (>. 

IW) 

6.653  WliMl  and  HaiiDl^u.    K  Mlrinal  aijiiiaUlDf  ayatmo. 

7,668  XOMPIDIQ.  Arc  Utiip-.   i  UaM  ap|itiiid  (ur.  April  11,  1903.) 

7.6W  Lib.  Puk". 

P.'Jl^  OfN     K^r.'tri..  furiiA4i*  f . -r  c -  nx.'rJiQpr  i-T  iTini  iutu  aieel.  (l>ale 

api'liTil  f...  ,1  una  4,  r<.\  i 
9,008  I'tnaa.    Seli-n-gintoing  ilvctriCAllj  oi>«ral<-d  wxtimtal  targaln 
9^US  AO.  ItiumN.  H.>viMi  A  <.'iK.    Aulomatia  r«gula(i<>a  of  i-urrcnt 

is  tlactnc  ti^htiuK  lualaUaUuiM.   (Data  appJiad  tv,  A|ird  io, 

19QBw) 

10,480  WiiaUM  «mt  S&TUM. 


Brtith.hbldera. 

AutomMie  eutouia  oraviubea. 
Arc  lacnpauaiciMi«lt«ni«tUf. 


13,779 

ism 

16,468 

16,472 
15.732 

lf>,305 

16,814 

16.894 

17.167 
17.285 
17.339 
17,484 

17.493 
17,')27 
17.595 

17.6S0 

17.879 
18,095 
18.342 

18,623 


Dl  Kf .  OmtnllliiK  alaetrfc 

1903.) 

Wnnt  %HMMoa  of  «m 
KnUAM  and  Duaun. 

LTrtTT.   IVrminaia  far 


ior,  Jmm  ta 


dMitlMltK.  (IM»  affm  far. 


Pt' K      Sv^i»toa  uf 

Auk.  8,  1903.) 
WatyrRAUB^    Vapour  alMlria  I 

•pplicd  for,  July  11,  1903.) 
KaaT.    lucaiidfnjant  Uiapa. 

Vbbittk  Lmmti  and  SutuoOtt.   RmMc  light  fil'ings. 
Knitl.MAXK  iic  l  W\i.t  tl»     Kf.  .-tii'^  tornaof*.  .mi'  th^  f>xtrartii4i  a| 

i^iac  )'t  m.  w<  -if  th«  •a;ii«.     [iAt«  apfilifl  Tir.  .lulj  23,  1909^ 
.VUMWMBR.    J  fining  eoda  of  uii|trap4i  nirei  and  tba  lika. 
I'niRBT.   Klcatrio  iBattlb'iun  (or  traoaMittiqf  tiw  timt.  (OaM 

appliad  for,  Avff.  II.  1903 ) 
SiBMRSB  IliioriiiRB  k  Cu.  and  Kurbiua. 

poaitioa  of  railaay  >.igiiil«,  poiiiti  or  ntbtr  | 
not-|.AliGBR  and  SMim    Contact  brcalMfW, 
KLnicsTiiiBBB.   Iliith  teaaion  omvuti 
Hars  I  Uayrowiu  M(g.  Cix).  .Strttab. 

Harbihok.    Kacaivitig  •y«t<<ia  (or  wiraltatNMOIHlinMaM  (I 

appliad  (mt,  Kab.ai904.) 
r>>TiawftKi.    Tranamittcr  (or  talegrAph*. 

SiKUBM  IlKurRBRa  k  i'o.  and  DeiuM  .  i  .ijiiuut>t<.|«  f  .r  lyu*m<ia. 
CoROi'm  k  Kimx'is  vLtv),  Kuhamim  «  Bruwr.    Banda,  cUioM 

awl  aikv  Miila  Hcecs. 
BfmMb  Elaetrotytic  rrcUfiar.  (t><t*appti*(l«M',  A^k.  U^igOB.) 

Si-UADB.   SpriiiK  itriuiiial  ctir-     Dito  finpli'd  f«r,  Oct.  29.  IWS  ) 
Ik-BTOX  atid  lit-RUHOj^ \M      I  In:  It  tl  -  iti   L  .liiltK-ti.ra. 
and  18,343  riiBii'^.    lMmtt*iu«sMii  tauip',  cuuiiectioaa  aud  aaitcb 
■Bccliaoiara. 

CvunxTiBB-   lat«rrupl«r«  Ivt  ^uilion  coiU  of  interual  cunbua tiuit 
ai^iwa.  {lUicanMllar,  A!t^88klflOB.> 


IWM  Wwn-MU  AatoHwUa  Bre  aiarn. 


COMPANIES'  SEBTINGS  AND  B8P0B18. 


lildfnph  Co.  (Ltd.) 

The  M\ty  ierood  ordJatiy  JMUMl  DUnHni  «M  htid  t 

under  thr  pn>«idency  of  8(r  JoHX  W«t»R  BAkHt,  X.O.B. 

Tba  SECUKTAliV  .Mr  K  8(eer  UodMMi)  raad  tfac  notice  calling  tlw 
tuveting. 

The  CtlAIllMAN  aaid  :  1  ani  happy  to  my  tlir  rtport  fllthtnKh  n  Mtia. 
(actor?  one.  la  uiMveDt(ul.  The  mMaa(:'e  r. .  ■  pi.  for  ihc  liii^f  >i'<ir  ended 
Juoe  30  lB\t  Biiu>ant«d  to  .CJIC'JU,  c!oni]>«iv<l  with  t;21(>,i>l'J  iot  i^ie  cor- 
reaponding  period  last  year,  showing  an  increaae  of  £.1,195.  IleTenua 
from  inlrreat  oa  cash  on  deiiosit.  rents  and  transfer  fees  shows  a  tmall 
increase  o(  just  under  fn).  I  nWrrht  invnttrn-nt-?  "n-as  f  T.'f?.' (svfit'r  Jt 
durting £1.0.^2  whi<^l  hn^  tK'.-  n  crr.iitird  to  vliv  prr  L*>at,  del.oriture  binking 
fund ),  a^taiost  £A,uao  in  the  cortaspondiog  halt  o(  last  year.  The  dividends 
on  our  «Hfc..*-t^«»|hy»«|p<«l— ^»h«— « IW.tl. 

I'erhaps  I  may  faeraaantioa  dtatlMlnvaaiaaalaonMtaaBtof  iMcm  tandi 
yield  an  arerage  rate  of  £8  7b.  M  per  oaot.  oo  the  cost,  and  tha  dlvidenda 
00  iovcitments  in  other  telegraph  ooinpanics  give  a  return  ol  £S.  17s  ii. 

per  rf fit,  \Vf  slsr.  Tl."ri',  r  oau?t\!crab!i'  traffic  revenue  (lom  thw€>  cam- 
(iftii.i.*,  v>(iicii  a^:  111.  (mifn  Vj  .-hi  >"ible  system  It  is  therrfuic  a:i 
adtantsiiie  to  lu  hoih  yi^in  to  hold  these  latter  invcAtm^u.  Xuinina 
now  to  the  eKpeoditurc  acconnii,  it  will  be  observed  that  the  gcMlU 
expenses  in  I^ondon  thaw  an  InexMae  o(  aboat  £4,  while  tboie  at  lllf 
siBtior.a  bHvc  inoreaaed  by  a  net  aum  of  £'  44'  Win^  a  bnUncp 
batwtcn  12  I'.cmf  with  a  tutal  increaae  of  li  l,  ,!  uvt;  h'.sxi  >v.lh 
dacreasaa  ot  £647.  Analysing  these  inareaMs  of  esDendlture  we 
Bnd  that  lalHriea  and  wages  «m  hi^Mr  by  £009,  prmalMlljf  dut 
to  a  small  inereasa  In  the  namber  o(  tba  Enropctn  futlf,  TntnUiltii 
eipenaea  were  more  by  £(M7  on  aaooant  o(  a  larger  numbar  o( 
employes  ooining  booia  on  leave  and  owing  lo  traiiafars  (rooi  ooa 
siauon  %a  another.  The  tuaiiit«nauca  of  land  lines,  litc  oaatied  an 
increased  expenditure  ol  £1  i  ■  '  -  i  ;t  '  .  m  d  repairs  E*pAirt  to 
building*  were  rather  important,  and  the  amount  was  highai  by  £3,(|i7)), 
owing  lo  somewhat  extensive  repair*  lo  the  office*  and  quaiien  Iwtring 
been  necessary  at  two  ot  oar  more  important  stations.  Another  item 
of  *tlra  (.xji-fuliturc  was  the  lorni-hirift  uf  our  new  slafT  quartern 
at  I'.io  J<.  .Intii-ir  :  :  this  aceount<!i)  f.ir  un  ricrs<  f.l  il.lo  pi.-vrr. 
other  a«.-ounts  show  a  otdlrctlve  total  Increase  of  X4Hi,  repreeanting 
small  sums  whleb  I  natd  not  refer  to.  This  makes  a  gross  inenaaa 
c>f  £ii.0tr2.  against  whieb  we  have  to  m^i  tJve  Item*  of  deoreaaa  a( 
makioh'  the  net  inorease  at  the  illations  »(  £'>,lt5.  Suodljr 
expeuses  show  an  increase  ot  £I,(M5,  almost  all  of  which  was  caused  by 
th*  f-ttpusiim  t>f  ilupict  und  rflay  working  and  lhi>  attendant  extra 

rxpi-n^rM  in  flit'  fl.  i:tric!.kl  Ll(.piirUili-lil.     I  iidvr  Lilhi-r  ijruiiii)^:ri  l:iiTft  il  a 

decrease  ot  i^l.MIl,  mikking  a  net  increase  In  the  sundry  expenses  ot 
£3,444.  On  the  oUser  sid*  of  the  acooDnt  «•  Und  tiwt  nptin  <l  ctMaa 
and  eipeiise*  ot  abips  were  lea*  by  £4.137,  principally  diie  to  tlw  imall 
amount  wc  hod  tn  i.viicnd  tlii.i  year  on  iUn  ehurtrr  of  ^t*^ft!!v.r-^  for 

rrpaim  ot  e»kle».    Viiu  will  <)b«.rvi'  that   L-'  .I'l,  lii-c'inL; 

on  amount  of  debenttue  stuck  itsued  durinK  the  hall  year,  ha^  Ix.-cn 
debited  to  the  rmtW)  food.  TU«  is  accouBted  for  bf  111*  laet  that 
daring  the  deptaaiai  cmdltlon  o(  Uw  uo<wr  naihti  in  iha  dot  ^ 
BuntiN  «l  Uua  iMrm  am ttubto  to  n|Ma«v*loakaa  raab  favawr- 
•Ua  IMIM  H  imtpaaailila  laiR  M,  irkM  It  eaiBtnMdiad  kimN 
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nM<«Mti»iMUrKbdUMel  ^ 

■mottnt  of  (took  laraad— oaiMly,  £tS,4SS.  Blnee  fin  Ivit  npart  wm» 
■Dbmhtad  «•  hen  idCnMetl  our  lnvc«tni«nU  by  a  Utile  ovrr  £70.000. 
After  Providian  £IS,M8  for  debimlure  «tcclt  and  debenture  interest  and 
■inking fund and£5,893(or  iDcome  tiJt.tbcreremainiabaJanceof  C122.C72; 
t  this  V,  a  lii,  dthe  som  of  i:4,US«  l  i ;  I  l  A.uHrom  Pec. 31  last,  which 
makes  a  toul  of  £137,011.  A  ijuailerly  Inlerini  dividend,  amountintr  to 
<31,18».  10a.  baa  b««n  paid,  £3'i.000  ha«  bren  transferred  to  t  c  i„ m! 
Tuarvo  ta<]d  and  £1R,000  to  (ho  maintenance  abipi'  reserve  (an  l  'Hk-  , 
I  think,  are  all  the  saU^nt  point*  ot  finance  in  the  rep->tt.  1  may  add 
that  the  director*  no»  inci  THKn^ml  llie  declaration  o(  a  linal  dividend  of 

p*i  shart.  makinK  with  the  interim  dividends  a  tot«l  ol  (>  per  cent,  for 
the  year :  also  the  payment  of  a  bonttt  ol  9i.padim,  Iwtb  bit  Of  la««m 
Ui.  which  to^ethpr  nil!  amount  to  251,(M.  lOa.,  twnng  %  ImImk*  of 
£4,439. 13<i.M  to  be  carried  forward  TbedivideD<i  and  bonus  will  he  payable 
on  Kov.  S.  I  have  nothing  rl«e.  I  think,  bat  these  matters  to  brine  before 
the  general  meetinif.  The  !:rt"  yi  M  irnkr  review  has  been,  »«l  vaid  at 
the  beginning, an  uncvenlfi:-  MT:r!,  I  ul  1  tliink  I  may  tell  the  shareholders 
that  nincc  the  conclnnion  ol  jwriuj  undc-c  review,  ending  June  -HO  this 
jMr,  the  Kvncml  avpoct  of  trade  which  is  refleotcd  in  our  receipts  ha« 
Men,  on  the  whole.  proiuisiDK,  and  tliat  oar  receipts  are  better  this  hall- 
vrjir  tlian  liiry  wrron:  the  corrirspondinf;  ha'I  I'f  l.i^t  vr-jr.  Al'ojtcther, 
i  t'unL-  I  tiKiy  rrciimnii'Ci<l  tbc  accounts  for  Jiiar  ailo|H;i:in. 

Mr,  UOl  N'fC.^h  rijK  imiaircd  whether  the  Cbaimian  had  anything  to 
MMrt  la  regard  to  wireless  tclcKrapby 

Mr.  G  KNNIS  assumed  thai  the  utaiT  ammnae,  Bapenusnoatldn  and 
■amiOB  (unds.  £'J,3fG,  which  b«  enttld  not  find  in  the  iklance  Bbe«l.  was 
nudod  OTcr  direct  to  the  traxtMS  for  those  who  iMnefited  hy  the  fands. 

Tho  CIHIHM AN  ■  Wifh  wpect  to  wireless  telei;raphy.  I  have  nothing 
to  a'ld  on  t  'lr  ■  .  nrriil  .bji  i  '.  i.i  ihi^  rcrtiark«  which  I  havo  made  in  jiast 
y<an.  We  have,  hun(iv<;r,  iioticod  that  various  companies  are  now 
T^rtlHH  «lUl  tiM  vi«u  of  raalcin);  installations  at  different  pointii  for 
His  Un>I  MnrtMt  of  particular  places.  Wo  have  been  approached  by 
dilTcrent  people— not  this  t'ompuny  so  moch  ns  -  ■tu  r  L  Mii  .-iiii-  i 
connected  with— for  the  pur|Ki«e  of  iiiakine  i- tme  ftrrn'i-.jni:  j,-  l.y  win.  h 
'  taiegnuaa  may  be  srni  to  our  utaliona  and  forwarded  from  there  by  uirc 
MMmffty.  A  good  d««l  of  that  wa»  done  in  tlia  cailjr  »tage..<  of  the 
Wtr  la  Ohlttlk  Many  peopiv  may  have  «Mn  Hiat  hi  tb»  «arly  stai^es  of 
Ul*  war  a  rixkI  deikl  of  information  ciuuc  tu  Tht  Timtf  through  the  l)e 
Por««t  nyitcm,  thtongh  an  installation  nia<le  iit  Wei  hai-wei.  TeleKrain^ 
cnminu' from  Tht  Tim-  i  sliip  wrrc  tfr'  In  tbis  i?tnti:>ti  nml  then  for- 
Wiirdcd  1>T  oar  cables  It  all  ten;]:.  In  ■nntiiin  tin-  litiv  iOi^cli  I  'liiuk  we 
liavc  held  tor  a  good  many  yoars — that  the  vtt^  irtieiral-iiK  Ji  vclopmeaU 
ot  wiiaieas  telrKrapbyniU  to  in  Ml*  aatora  of  proTing  that  system  to  lie 
ft  kind  ot  handmaid  to  tha  gr«at  CftUa  syitein..)  of  Uie  world.  I  do  not 
think  wi'  ticrd  "m.l  on  tHr  «T.=trri  n'  wi-  ip.  tUnP!,  hat,  on  the  con 
trarv.  in  riinny  i.i^j'r,  it.  fri^/n  f^,  liriri[Mn>:  'js  ;[a!l-e  lirA  doing 
work  which  cooid  only  be  done  by  wirele»«  telegraphy  over  seas  and  in 
iiiaccewiblo  place*,  where  no  one  would  Uiink  of  laying  a  cable  or  of 
making  a  land  line.  On  the  question  ot  the  staff  assurance,  superannua- 
tion, and  pension  fund,  ih.  Knols  is  perfectly  oarrecl.  The  money  is 
blinded  over  to  n  ict  ot  lni»tc««,  who  take  charge  of  the  funds.  On  the 
last  arliiarial  valuation  nr  were  iT^fotn^fl  that  the  fond  waa  in  a  pertMll; 
sulvcuL  and  fati'foctory  pocition  I  ,  ,niui|  gire  you  thOWMt  ^pntf  at 
till*  moment,  but  the  Hocretary  will  give  the  detail*. 

Mr.  J.  NRW'i'ttN  coHUired  whether  tbc  MAe  »0«  being  heaetSted 
hj  tb*  •xcilcineiit  which  prevailed  iu  regard  10  th«  war  and  tho  trunhlcK 
ConnccttNl  wItJi  it  Hr- nlso  ttiought  t^iu  iVi"  nffit  prf!-pfrity  ;  (  ruF  tn-: 
Ayrcs anddiKtr  <  i   li  n  iil  be  benefitinjj  'h-  <   in|  un. 

The  CIlAUtMAN :  The  prosperity  of  ArgeiHina  i».  nu  doubt,  ImviOK  an 
effect  on  oar  ttaflte  ;  and,  as  l  wid  in  my  opening  remarks,  the  tralHc  and 
gcixrul  prospC'-lH  ot  the  current  half-year  an  decidnlly  more  promixing 
ilian   111'  <     f   (111    i.  rmiponding  period  last  year.     Witfi  rcs|>crl, 
hiincvn,  I    I  M  mir  I  .i<)  imt  think  the  WcHtcm  Company  ii«  much 
all<rted  I/,    i:.     aiuiouki^      u-.f   ti-li  :f,i|ih  i  •mpniiii'.;  nmy  (join  by 
trAnatiiitt^'K'  v  i.  ....   .I'l.i       !■  .inui  u   l.  Ii  ,;r.--,ni hu  mjuiil  ri::i.  '.\  ratlK.r 

w<dwme  ii  iiujf  \ii  profuuiiil  pence,  when  trade  and  ooniniKnn^  ctaii 
aoutiKh,  ihiin  tlie  agitatiAR  timw  tbraagb  which  tra  have  talaly  been 
going.  Although  we  may  gaia  a  littin  by  tli*M  volnmtnoaa  atrateglcat 
an<l  '^.irtiliL  u  raiiii*.  yrt  on  balance  wrr  rrrr  T?inrh  belter  off— as  1 
thtril.  till-  uii.  r  »-:>rld  u  -in  u  time  of  (i.  iir"  ;li  m  m  a  luat  of  war,  I 
n»«'  m.)v,  ilitr  uduption  of  the  report  and  aoco<iiit»,  and  that  a  dividind 
Ix:  n  A  |<,|.ttcd  of  -In.  |i«r  shiur,  making,  with  the  Interim  dividends 
alreuiiy  Jul.  a  totiil  di\idcnd  of  C  per  cent,  for  tlie  year,  and  ulso  a 
IwiiUH  ot  2*.  |)er  shair-,  making  in  the  aggrrgntv  a  dlMlWtlliMI  Cl7  per 
cent,  in  respvct  of  th<.  proiiu  lor  the  year  cndi  j  JOD*  Mt  IWHt  dlMWCid 
and  bono-  :■:  hf  rf  ijxr-tH-rlT  fre«  of  income  tax. 

ThcUl  I  1  I  t  <  llAli:MAN(.SirJ Denison  ]Vn4«r,R.C.M.O,)lW0P4ed 
the  moti<,u,  '^lii^ii,       carried  uniinimously. 

Tha  retiring  directors.  I jird  RiehnnI  H .' Hrowne,  Sb  Albert  X,  Lmpoc 
Oappal,  K.C  I.E.,  and  Mr.  Jnhn  Coppen,  were  ait<^rward«  r*-«]cet<d,  as 
were  aNo  the  audit>>n>,  M.-ssr'.  Dtlntle,  Dever.  Cr  ffith^  ,V  C  .  -,nd 
Ve^ris.  (\jkite,  Jai  kion.  JutTcryn.  WelU  .V  Co. 

A  <ol«  ol  thaak*  wa»  aflarwanls  imumnI  to  the  cbairmnn  and  directors, 
aad  Iba  piaeaadiae*  Uiwhialad. 


wnni  wurniA  elsctmo  iailvat  oo.  (iin-)-At  tb*  mMttag 

<m  FtHnf.  Mr.  E.  I.  Kvan  TbMiiaa,  mho  pmidad,  laid  lb*  capital 

exfirnditure  rrcnititiieiidtH  !hmr  yrnr«"  ago  had  produced  highly 

H;i\i.,fxct4iry  r«kullti.  Th-  ..Lrniiij.  fr  in  po^ver  supply  h*<l  increased 
•W  pel  ci  nt.  lii-t  year,  nod  v.r-m  ciiKcted  la  the  liilure  to  lie  nn  even 
ItwaMf  suaa-y  »t  prolit  than  the  liirhtin^  or  tba  lailwuy  The  largest 
IMIH  of  capita)  cipenditaie  during  the  year  was  for  lighting  cxttiiaioiu,. 
«hi«b  iar  VaaootHw  and  Vleiotia  amnnntrf  to  XU,iOOO.  Tb«N  wat  alio 
«19,<IOO  for  addJtieiMa  nllinf  atodt.  At  tba  ml  ot  lb*  jaar  lhajr  bad  M 


daaOa.'a 


ot 


Tbe  oompany  imposed  to  pure 
and  to  dmlop  tbe  use  ot  gas  for  fan!. 
M  flOBfaie  Willi  daelileiir  IbrligbliBR, 

ft  OOniM  (MD-V-At  the  laaatfaic  on  WediHodar  tba 

dirc-tors'  report,  given  in  our  last  issue,  was  adopted  on  the  motion  at 
the  chairman  (Mr.  U,  M.  Drake),  who  said  that  the  company  hnd 
(ttimdanli-snd  a',  far  pm.~t:eaMe  thc'w  electrical  apparatus  anJ  fittins^, 
ur.i-j  in  c  iTinr-ti.jp  xmHi  th,  .;  i  ni.rnlni  of  patents  had  be«n  obtained 
aiiti  tJie  uonibkoauoii  iiad  MtJi  dc:6ii5i;j.u-d  the  '"  H.S.  system,"'  CUeols, 
by  availing  themselves  of  this  system,  could  have  inatallatioiB  a  loww 
prioo  tban  was  possible  where  a  apeoiSeatioo  iwiniTed  special  apparatoe. 
In  order  to  eecure  the  Church  Strst»"n  plant  c<^ntrarl.  :»  harl  hern  neoe*- 
sary  to  acc«pt  part  payment  in  iiith  rnnn'  -h:.i-'i  I  ili.;  i  Iiuti  h  Sir^  aon 
l.aod  Oo.,  hot  cSoita  to  pla.'e  these  shares  elsewhere  at  an  onderwriting 
cmaettMiaB  at  5  jar  ahL  bad  liilid.  Tba  Maaflnv  dittdlaiiB.  how- 
ever, toetabaatthiai  gnartani  of  Ika  aoiaaBt,  tbw  aoaMaig  tba  company 
toaaHfl  tbaaaotmot,  11  waa  bawd  Ifaat  tiiat  odolnal  wmM  load  to 
othen  at  a  tiMNltt  ebaiaalar  lor  b^tfais  aoall  tmnu  and  fill^e*. 

XKTHAItDSOm.  WSaTQAKTB  k  CO,  ;XTD.)-At  the  meeting  on  Mon- 
day ih"  f  hiiirraan  (Sir  C.  Fumess,  M.P  i  said  be  thought  the  Company '» 
turbine  shops  compared  favourably  with  any  in  the  country.  They 
had  ditpatehcd  three  electrral  installations  for  mines  in  Aimtralia,  and 
hail  in  pru^'ss  contracts  for  various  parts  of  the  world,  Tlie  share. 
bolden  wooM  eaa  muhr  teat  a  THIkw.  aet  raoning  at  :i,.'iiiO  rrvs.  |ier 
min.,  wbieb  waa  of  epeeial  inteniet  from  die  fact  that  the  gi'nvratars 
»-ore  continuous  curren!  .^f  s  p^^tent  cnmpennslr^l  typt ,  'iving  jipark- 
loss  ninniog,  notwirli;-i;i-idin,!  lit  .iTrnnl.  Iii:'li  -ii.-r-l,  Anoiher  »et 
umlcr  test  was  a  4tKtkw.  three-phase  alternator,  which  was  |>art  Of  the  ei|ulp. 
ment  ot  a  power  laMallaUm  lev  a  niaa  !■  AvMialia,  ifbRit  HHlbar 
set  of  ^(m  n.p.  waa  for  the  nknmemiith  (Letidoii)  OemtdL  Steam 
tDrbineu  were  sniincntly  suitable  for  power  instaUations  at  uintw,  an  nut 
only  was  the  st«am  efliciency  Tery  high,  but  the  cost  of  trniuiport, 
fiuodalinns,  erection,  maiotenence  and  supervision  cjinparcd  tavour*bly 
iiitli  tlir  best  reciprocating  engines 

SOSAKIO  ELECTUC  CO.  (LTD.)  The  rei>ort  for  the  year  eJidol  .'unc  :10 
states  lliat  tho  profit  wRfi  t'l.-'iOO,  .\flcr  psyiiig  the  prrf»r«n<*  <1  per 
c<>ct  dividend  £'.»1U  in  carried  forward.  The  new  station  and  network  at 
llosiirio  were  handod  over  by  tbe  contruetotsto  the  oomjinny  in  .\ugust. 
l<JO:t.  Viirious  extensions  of  the  undergraand  maine  have  been  n.ode 
during  the  year,  and  the  tmnsf<  r  .f  private  consumers  from  the  old  to 
the  new  system  is  practically  coei[i let".  I  here  were  connvctxl  .«t  June  SO 
(incUidina  tbeatiee,  abont  11^0  n  c.p.  kmps)  43,749  «  cp.  lamp*,  la 
vi.  vr  of  tbe  lafid  irawtfa  ol  danand  ler  UgUaw  ead  power  tb*<' — 
hiivc  plaeal  an  UNtar  lor  ta  adiBttoa 
pleat  and  tnither  aatmilBiia,  an  im 
shaxw  tt  U  «aab  it  ooiiteraplBtad, 


UBMbvaad  wn»tlM4B«i 
JIDakw.ail.  Xapnaeidaiar 
al  9fiil»  a^lieaal 


NKW  OOHPIHIBS,  ftTATUTOBT  mOUfi.  filBHB 

NEW  COUPAKnE!& 

FAUIEK  ELECTRIC  CON8TSUCTI0II  SYHD.  iITD.)    f*.717.)    Reg  in 

Kdinburgh  on  O^i,  JLenpits'  d'W.cfio  In  £1iiO  rharfn.  >/.piit^'!i.i.v  or  other- 
wise ao<|uirc  conttu  of  tll-j  -t.i'.lll.  try  li^;liV.  .mil  .-  (in  <  nn-iii.rlion  and 
working  certain  tramaayitwithln  the  bui).'h»l  taikir);  and  tlieparishmot 
Larbcrt  and  Fblbirfc.  to  aomtnHt»  Vflif  and  maintain  am  Umiiihj  ar 
railway  In  tbe  Untied  Kingdom  or  daewhen',  t<>  carry  on  bomneu  ot  tram- 
way, railway,  motor  car  and  mechanical  carriai^e  pro|trict«ra,  al»o  the 
buunrts  nf  an  electric  jjower  and  light  itoiupanv.  Firnt  diicclora, 
Alct.  1).  Mnckcor.ie.  li.  I»  *lnr  .  <!.  M.  I'.rown.  4.  1)  Youtig.  C.  Selmg- 
Monn  iioro  and  A,  W.  Tftit     K,     i  lice,  ;t7,  Ciisillc  »tu*t.  Kiliuburgh 

PATENTS  ft  IMDnSTBIES  (LTD,  i  >l',i.4'.>n),~Thircompany  was  registered 
on  OeL  TJ  with  a  capital  of  £1.000  in  I'l  .iharc^,  to  c;irry  on  the  buslnns 
of  electrical  enginecnt  and  experts,  technical  advisers,  consulting  and 
raeofaaniral  eagiaeer*,  eoDtraotora,  loondan,  A«;  Iteg.  offiee,10,  Seijeanta 
Inn.  Flaet-atnatt  Iumden,  B,0. 

BAZOHU  ELECTRICAL  WIRE  CO  (LTD  )  C^-.'.  lii'  S  lie;.-.  Oct.  18, 
capilal  £IO.<mo  in  11  «ha'>«.  to  tto|iiii,i  liufir.i  of  inuniilm  turcr^  of 
rahl<'s  and  Ini-ulated  riccliic  licht  and  teltphone  wires,  mnker>^  of  lead?, 
cn.i  ifcs  and  ptctutti  and  snsb  eords,  iVl  ,  carried  on  by  t\  S,  Thomsi" 
aii'i  ii.  X  timith  as  the  •  Smonia  Elf  <  tric  Wire  Co  ,"  and  to  carry  on  sa  d 
business  and  that  of  ilfclricul  and  nueliaDicnl  engineers.  .V  • 

W.  aiaaOM  a  oo.  ^LIO.).  (o^iUS.J-lieg.  UcU  14,  capital  £36,(100  it)  £1 
Glares,  to  adopt  an  aameniMit  for  aeqaiailion  of  baeineee  carried  «n  na 
W.  8i»*an  *  Co^  and  to  otn^  on  the  bofineiw  o(  boiler-mabeie, 
foundcK,  mochanieal  and  rlfilriv.-il  engineers,  niaiiufacliinrs  of  »leaiii 
uiid  iiitt-rnal  coniUustinn  nij.-inii',  mai  hinery  and  tootn.  I'irMdirec 
tors  are  W.  Sisaon  rh.iiiniitn  and  iiiaii.  din',  toi  f. .'.  11.  haller  Bad  A.  W. 
Sieeoa.  Meg.  edtoe.  i^uuy  «ti,  1 1.  (■]<  u.-utitr. 

STATUTORY  BETUKNS. 

W.  B.  ALLBH.  80H  ft  CO.  (LTD.>— Aecotdiiig  ID  return  to  8«pl-  19, 
the  capital  is  rJOO.tHMI  in  £1  share?,  of  which  1-M,1(»  have  licen  taken  up. 
£1  per  .'hare  haj  li<-i  n  railed  up  on  I.1<K>  and  11,100  liAs  been  n-crivtd 
150,000  -haiej  nre  consj.leM'cl  m  fidl    naiil     M'.rt.,'a  e;  and  chargca, 

t:-V4,<KK). 

CBILIAM  ELBOTSIC  TRAMWAY  AMD  UOHTCO.  LTD..-  lleturn  to  Sept. 
1  «irea  oapilal  as  £1,I«0,(I00.  in  4WU)0O  ordinaiy  and  «SO,O00  piefarwue 
ebarea  at  £1  caob.  of  which  m,9»  ardlnair  and  «0O.oao  \  ' 
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—        -^^T^  to  nqwct  of 


l««M0«(4iiiw7 


ftMtntxt  and  1.'.'>00M9  M 

kod  chiif.  r..  £.>0'>,iTOO. 

M  <iCWpr«far,oe.MidM.OOOo»*iaMy  h.v;b«n  Uken  up.  T,'  «  r*  1« 

£'^.^!:;;.~"*'::5  ™ ''•«»jF-«t«»d  1:^.000  hii  bLjjc^^z 

1  itbrnturc  stot  L.  £:10(),(HK». 

oapiUl     £50.000  in  lO.o.K.  .h..,. .  c,f  i:A  ea.b.  all  of  which  havl  li„ 
taken  upan-l  ar»  con.,d.:,„l  lu.  !„;:,■  pai.l.  Mor.K,.K-'«..n<1  .  hareM.  I'^.T^Io 
KALAOA  KLECTKICITY  CO    LTD.*    Tlic  r,!ij,,.  In  S,,  i  J  civ... 

pid.    Mortgagw  and  chamm.  £I4,7S» 

WHTTK.  JACOBT  *  CO.  (LTD     The  relum  (o  S» 
l^tn  capiUI  a»  £4.MW  in  1 1  Im;.  .  of  whinh  3.a07  _„  ^ 
Xlppr  share  ha«  b<«ii  callf.l  ii|i.ui  I  ..aid  on  t^'-O  utttJUS  mtm 
•»  fully  paid.    Mofl««g.»  and  ohargos  £1,600. 


I  ar..  cotuidfirrd  a^i  fully 
•pl-  U(«M8h)L  19) 


V*!  aadcHakiiiK  "nd  pro|i«rty,  prrM-nt  aiid 
>£lfaw  aa  IfadiMiiblhippa  *  000^ 


BABTiAif  irrra  oo.  (ltd.)  Imm  on  OeU  »«f  OMMwitant 

I  on  ;  (  ..n.K  ,  ,r,.i«l  A,.r.l  21.  1904.  to  (Mara  £,?.O0O.  dHHMidB 
j»njr.  uDderua,ng  and  properly.  p,«Mt  .irf  tolow.  ^335,  S 

Kotwnwulaioc  qI  ,amf  ,erie». 

^JS"*!?  "J""''"'*       (W.)— I'.  l»eiitur<>dale.l  Oct  17  to 
fntiire,  incladtnf  aBoallM  ttlriUl. 

I-hi|.|>^  a...H  .T.  K.  BaUdmi  (taSli^i 

1   '-..ppi'."M.t.ito^4Snf  Ma, 

nnWM.  Xnut  .IomI  pmiK.weni  cnipany  to  w.u.  I  nth  r  .liUnjure 
^SS'.^T^  f*"  I'"""  t-iSO.OU..  therein  mentioned,  pruvirf,.! 

tatol  shall  not  at  any  Unn-  txrr^  £«00.O0O    ProMft*  ebaind  •  PrJen  i 

Klect]     11  .lir,  r        In,  ,ir.:,  :  ;  Co.  -~«~ 

CUTirao  BROTHERS   LTD  „„  Sopt  Sfi,  of  £300  deb.„l«r.,, 

pwtofaar,    .nui.dJur,,  J.i   i.mm,  tu  H..-ure  £4.000.  ehaiMd  on  cum 
ggr^i  niid.ruk.n6  ■"■d.  piop.^iy.  pr<»tnl  and  future,  in,  hiding  uncalled 
AOraWK   I  reviL.u«li  i»6ued  cif  siinie  series.  fiiH) 

>  •  I  ■  1   f  ii.-MfJ  »hare..  "•"•^      UMUIM  Mpllkl  in 

machine.,.  ,o.i...  .v« .  h.-hfi^  o.;ii;i'":^^'s;'"a'„a 

,  iMte&t  WMAlM  MfMal.  ha. 

N ..  ,.f  liH.4ti(» .,  per  cent.  d»t»ntlirM,  fttt  of  ,erl...  created  July  1 1 
l\m.  t,.  „^„re  i.:c.  r,„p..rtr  rhanTd"c..mpany'«  uodirtaktaK  an  1 

i^^l^;^;'         ^ '  — .u.«™;of  .a.n„...  ,,a, 

S  per  rent  drhenturr..  part  of  £4.000;  amn.uU  pr.M  -  '  h,  ,-'-',.\  i  -  „. 
^l:^"^'^^''''^'^  I"  '        ■       .ut  futu,:, 


UOmO  IBAMWAT  ARB  BAaWAT  TBAfm 


Btikatheai  „„  I 

BtmilmdiMn  OfirfacatliMu.. 
Blrailaiiiaa  Tna*ai«  Co. 

BiMkkw*  OarforaUoa.  

Blaekfw)  OoiMraiiaa  

■iMk>«iii  tainMiaoa^.. 


 -*-—y*  ii^Hiini;  alia 


CITT  ipm. 

KKIIORAIIDA  (\m   M).    Hank  rait  8  pwemt.  (*liMM  April  'I  l<ioii 


tt^n       -Jl^  '1.'"', '■  '  "    ■  11"'  board  of  ti . 

"mpany  caiM«d  by  the  dc.uL  o(  Mr  W  H  U  ,U»Qi.  J  l-.,  U.l 
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K  O  T  B 


Mr,  AuiXAXbKR  SiKsress'  f*rc<M>lciii)al  AUdresa  to  tlie 

Itwtitutioti  uf  Elect4riv;il  Kngincors,  •leliverod  last  night  li«fore 
ft  Urj5e  amiienco,  nuy  be  ilivi<lcil  into  throf  \mlA.  Thf  first 
consiiiteJ  of  a  string  uf  jjenenilitiiji*,  voiiceriiitif;  thu  rcLtiioiu 
l«twcon  ckpitjU  nod  kbonr  an*l  the  manitgemciit  of  work!-, 
which  it  w;is  li.mlly  ri«4:<'s^iry  t<j  [jlacc  Id-fore  ,i  well  eUueateil 
Oiifteiubly  uf  vlcitricftl  eii^inoerii.  To  a  truo  eiigiuour  tlic)' 
m  Mlf-flTident  propaaitiona,  and  we  ntei  IwrdI/  any  that 
wo  are  in  .igrrL-uifnt  with  Mr.  SiKMi-'Ns  in  tht<o  nuttcro. 
The  ducu^ioa  of  iheiu  in  kin  AddrccMt,  howuvur,  will 
turn  the  good  effect  of  olitaining  rocognition  for  tbew 
viemia  ttie  «laily  |>:([>ov^.  tlie  more  so  a*  ^T^■.  Sitmfns  wirJcly 
•V(rfdi  the  toniptiu^  ituUj<sct  uf  die  ti8€«l  controvcii»y.  Tho 
iecond  pert  of  the  Adtlreas  im  a  repetttiom  of  Mr.  Sikhens' 
inliiii.ns  OH  the  uu'trii-  system  of  nic;k*urcnicnt.  In  the  con- 
chidiiig  {RU  t  wf  the  addreiM  ttie  I'tx-aidetil  culled  attention  to 


the  iiiiDtiikc  which  our  legislature  has  ru.iilc  in  fallowing  the 
fuot«to|ie  of  the  I'liitod  States  und  (lermaiiy  in  patent  law. 
He  rightly  coiiteniU  that  tho  pr^minuy  mTeetigatiOB  M  to 
the  novelty  of  an  invention  shuulil  Im  carried  out  by  the 
inventor  himaeU  and  not  by  the  Patent  Office.  Mr.  Sibukkk' 
mrafa^  ii  too  late^  howwor,  for  the  Mw  BcHbb  ^AuA  Act 

wa»  paMt'd  in  IOOl'  luid  will  crmp  into  fr.rcp  on  .Tanuary  l«t 
next  We  were  aluutt  alone  in  our  opposition  to  thi«  aeotioo 
of  tho  BU  whan  it  me  hefora  Fuikmiit,  ud  regret  thait 

.Mr.  SiKMK.Vs' re'.' v''ii'i"'i  ''-'^  |iiiiii.i|ilc  \n>  lu  tn  tnrrly. 
The  Address  it  print«d  in  full  in  a  later  jMirtion  of  this  issue. 

We  tender  our  mrr^x  liearty  congratulations'  to  Sir  .J.  Wii.mjn 
SWA.\,  ¥.11.6.,  and  to  the  Hon.  C.  A.  Parsons,  C.R.,  F.K.S. 
oo  the  honoure  which  have  been  ooof erred  upoa  then  bjr  the 

Kl.vci  cm  ilic  r„  ,  ;,M,,ii  i  f  His  M;.]e*ty's  t'irtfiil  iv.  The  now 
Knight  is  a  man  whose  inventive  goniu«  and  spirit  of  reaearch 
have  hoaa  of  great  utility  to  maakrad  gaiMrally,  and  to  the 

iilocrrii;sl  iniltistry  (i.irlii  it.iily.  Td  liini  !)<'liirij:s  ci-'lit  of 
inventing  tlie  incaiideaceut  electric  lamp,  whicli,  iu  its  prcscut 
forai,  ii  Tory  little  diHtsreiit  to  the  origiBa)  lamp  exhihitad  at 
a  meeting  of  the  Newcastle  C'honiica!  Sot.'iety  in  Feltniary,  1  f<79. 
lie  is  now  <i>  jfoara  of  age,  and  although  Itoyal  recognition  of 
hia  aerrieea  haa  bean  somewhat  tardy,  yet  hit  aiartta  have  lone 
been  approci.iteil  bj*  every  member  of  the  gnait  elettricil 
profeaaiou,  of  which  he  may  be  joaily  described  aa  ooe  of  the 
firthen.  No  better  proof  of  tlui  could  be  found  thao  ia  the 
fact  that  he  i*  aii  hjn  inuy  member  of  the  Institution  of  Elec- 
trical Engineers.  The  honour  of  Companion  of  the  Order  of 
the  Bath  ctmferreil  upon  Mr.  Pabso.nh,  the  inventor  of  the 
steam  turbine,  will  neaivo  tho  approval  of  •very  one  of  hit 
engineering  coHoaguei. 

WuKN  the  ito).il  (  onuniaaiott  on  London  Trattic  vtu 
appointcil  in  the  early  part  of  1003,  we  gut'fe^tod  that,  in 
view  of  the  protracted  procee<linj;8  vrliivh  woidd  be  inevitable,  it 
would  be  unwise  to  prevent  the  promotion  of  any  new  schemes 
of  locomotion  for  London  in  tlio  mcintime.  Our  reason  for 
this  Vi'as  tluu  already  ito  frcalt  means  of  raUway  communication 
in  the  metiopolts  had  been  aanetioned  rinoe  IDOO,  owing  to  the 
.tpjHjintnient  of  the  Joint  Committee  iu  IDUl,  and  the  pro 
ceedings  in  Parliauusni  the  following  ytwr  when  tho  Mor^^au 
I.oiulon  United  Tiamwaya  Co.  oorobinaUoa  broke  down  ami 
rusiilted  in  aimther  kirrcii  •iS'^ion.  I  l>')n  the  apjioiiitiucnl  nf 
the  lioyal  Cumniiiisioii  on  iAUidoii  Tratliv  in  VJO'-i,  however,  a 


Digitized  by  Google 


124 


THE  ELECTRICIAN,  KOVBiragR  11,  1904. 


stattioitjiit  waa  made  hy  tlie  Lord  Chkirmau  uf  Commitlcci 
•wliicli  had  the  •libct  of  poatponing  for  that  seasloo  the  mw 
propomls  for  tiib«  railways  already  deposited.  A  simibr 
thiug  happened  prior  to  the  comuioucament  oi  the  1904 
MirioB,  and  the  Board  of  Trade  W  now  unnd  a  nMino* 
rauduiu  iu  reply  to  in(|uiries,  adopting  (with  the  concur- 
reoce  of  the  ParUameQiar)'  authorities)  the  «aiue  attitude 
aa  nigacda  the  1005  aaaaioo,  Uw  reaaoo  haing  timt  tka  Koyal 

("ommifsifin  has  not  vrt  rv.i-n'-tl  i  muh.iIiI',- rlie  rojiurt  wil! 
be  presented  tg  i'arliameiit  bofore  the  &ea«iou  of  li^OG,  but  in 
any  «aM  it  vill  1m  f«t  nany.  yaon  before  Londoiiori  may 
hope  for  the  practical  operation  of  thOM  (ntViIGng  twilitiea 
which  every  one  ugn«t  are  Dooeasurj. 

Wk  oondiide  to4aj  Hr.  R.  IL  Kbilsok's  tbaontical  atudy 

of  the  poisgibtlitieii  «f  ga<;  tiuViin."^.  The  meetin<;  of  thn  In^ti- 
tutioD  of  Mechanic&l  Engineer^,  at  which  the  Puper  was  read, 
waa  erowdad  to  orarilowiag— «  aure  iodkatioii  oi  the  intoraai 
taken  til  till-  iUnJ.'ct.  In  ■ii.c-iiiiiL;:  the  meeting  thi  ('hiiirm.in 
pointed  out  that  purely  theoretical  I'aperii  were  somewhat  at  a 
dneoont  at  their  Inititntion ;  bnt»  n  thia  wa«  quite  att  excep 
tional  case,  the  C  'uu  il  liad  decided  to  give  the  members 
the  benefit  of  Mr.  Xkii.%u.\°s  excellent  treatise.  Thia  waa 
wiae,  and  it  marica  the  growing  tendency  of  pnetiea)  engtneera 
in  tliis  country  to  abandon  their  scornful  attitude  towardi 
inreitigatioD*  in  tlie  reaiow  of  theory.  The  more  enlightened 
of  ear  enguiflen  hare  alwaya  rediaed,  however,  that  there  can 
be  BO  real  antagonism  between  "theory"  .ind  "  practice,"  and 
no  one  can  doubt  the  value  of  a  theoretical  aanrey  of  the 
ground,  and  a  teit  d  the  (ouadattooe  upon  which  engineen 
are  anxious  to  exeroiae  their  akOl  in  bnflding  «  atmcture  of 
practical  ntility. 

A  UMto  lilt  of  matliematieally'poailble  gaa  tnri^nea  might, 

fill  iiiijtaiice,  he  ci ini-cived,  ntilidog  various  heat  cycles,  but 
Mr.  XtULSUN  i:s  able  to  show  at  once  that  a  number  of  thete 
are  unpromiaiiq;  on  what  may  be  tanned  praetieal-theoreljeal 
ground*.  It  is  evident,  of  course,  Iwth  from  the  Paper  itself 
and  the  disonaaion,  that  enonnous  practical  difficultiea  will  have 
to  be  overeome  before  a  working  gaa  tnrfaine  can  be  realiaed, 
but  Mr.  Xf.ii.son  haa  certainly  made  some  hca<hviiy  with  the 
problem— one  which  it  i«  almoat  aaie  to  propheay  will  be 
solved  before  the  world  ie  a  generation  older. 


Till.  )i-.j>iiiijti  ill  whitd  thi-  t-'iii'lon  Cnunty  rDuiii:!!  has 
placed  itaelt  mih  reganl  to  the  conversion  oi  the  North  i.K>n- 
doo  tnmwnya  to  electric  traetioa  by  ranaoa  of  Seeliaa  S3  of 
the  Loiu'.nn  rVnrity  Countil  (Ek-itrical  Powers)  Act,  19O0, 
and  to  which  we  made  reference  a  fortnight  ago,  haa  now 
beoome  eo  irktome  that  an  endeavour  ia  to  be  made  to 
improve  it.  Thr  Hi_'l.'.v  i\  ,  C  •mtiiit'i  .•  intciii!  :o  n.-cintuiiend 
the  Couuvil  to  seek  I'arliametitary  powers  next  senaion,  by 
whieh  it  may  be  relieved  of  the  obligation  noder  the  Section 
of  the  1900  Act  referred  to  alMve.  As  a  matter  of  fact,  such 
a  power  ought  never  to  have  been  given  to  the  boroqgh 
cooncila,  but  it  waa  niaorted  at  a  time  wben  no  experience  bad 
liecn  gained  of  the  conduit  eyctem  Ut  SoUth  Lomlou  and  al»o 
with  the  object  of  lecnring  an  unoppoaed  ImU  a»  far  a»  the 


Borough  Gouucila  wore  concerned.  Tiiat  the  County  Council, 
having  been  eooetltated  the  tramway  authority,  ahonld  have 
an  absolutely  free  hand  in  deciding  H|)on  the  sy?tom  of  t.rsc- 
tiiMi  to  be  employ od  ia  indiapuLable,  and  it  is  to  be  hoped 
that  the  Conmitteee  of  Parliament  before  irideh  the  prapoaal 
to  nnr.  ]  .  f  Spr  tton  2"?  of  the  Act  of  1900  will  come  may  deal 
witli  the  matter  in  this  spirit.  On  tlie  utlter  hand,  it  can  very 
well  be  aigued  that  it  ia  maUng  a  faree  of  PariiaBMntaiy  pro- 
1  i  .lru.'  ti.  ;icrree  to  a  certain  restriction  in  1900  in  order  to 
remove  opposition  to  an  important  acheme,  and  then  to  aak  to 
be  relieved  of  the  burden  four  yean  later.  However,  the 
welfare  of  the  people  of  London  ihould  eaaily  outwajgh  any 
•ucb  conaidenition  a>  thia. 

TVK  PoetaMateruGe&eral  did  not  make  any  definite  atate- 

ment  of  policy  in  his  reply  to  tho  deputation  of  munitiiial 
telephone  authoi  itiee  on  Monday,  but  some  of  bia  stAtemencs 
would  indicate  that  the  Oovemoient  ia  finding  the  ptobUin 
(  jo  <li)fi'  nh.  and  it  appears  not  improbable  that  nothing  will 
be  done  with  regard  to  a  Government  acquiaiiiou  of  the  tele- 
phone oerviee  of  the  eenntry  until  the  explntion  of  tbe 
National  Telephone  Co.'s  licence  in  1911.  Tlurij  wls  mm 
intention,  aaid  Lord  St.wlky,  of  cutting  aliort  the  period  of 
any  municipal  licencea  by  compnlai«»,  and  whatever  amage- 
meut  might  bo  come  to  between  the  Government  and  the 
Gom^y,  it  ahould  not  interfere  with  the  eziating  municipal 
lioeneea.  In  no  oiteumetaneea  would  the  purehaae  oi  the 
t  .tii[j  i;iy'3  system  bo  jjartial.  Finally,  the  Postmaster-General 
hinted  that  it  would  not  be  good  policy  to  allow  the  larger 
municipal  authorities  only  to  own  their  toiephone  aystema,  and 
leave  the  (Government  to  bear  the  burden  of  the  anwiler  and 
less  proliuble  telephone  eiccbanges  in  small  towns.  It  is 
diificuit  to  combine  these  three  atatemcutii  into  a  deftnito  line 
of  aetion,  and  tbna  it  apptaie  that  the  pnaent  OovemmMit 
is  unlilnly  to  make  any  definite  movement  in  the  matter. 


A  WRITER  in  the  Ikulg  Tetegntjtk  quotee  our  recent  editorial 
note  with  regard  to  the  tbeo^  thet  the  heat  of  the  eartli  ia 
due  to  a  distribution  of  radium  in  minutf  ijuanlities  tliroiighoiit 
the  mass  of  the  earth,  and  expfeeaes  himself  opposed  to  it. 
The  theory,  he  eomplaina,  doee  not  fuOy  aoeount  for  volcanoea, 
a  point  to  which  we  had  alrcii<Iy  ulhi  I  d  in  our  note.  He 
forgeta,  however,  that  an  explanation  has  hitherto  been  wanted 
of  the  enormous  discreiiancy  between  the  two  eetimatee  formed 
of  the  age  of  the  earth— that  estimated  by  physicists  and  that 
by  }f(..<>J..„'iH...  The  otdy  way  to  explain  thia  •liaorepaaej  i«,a8 
Loi-d  kELVKS  haa  pointed  out,  by  the  assumption  that  there 
waa  a  new  aeune  of  heat  unaiiapeeted  hy  phyaieiitt  when  their 
estimate  was  made.  Such  a  riew  source  of  beet  tiaa  been 
discovered  in  the  phenomenon  of  radio-activity. 

Mr.  L.  W.  Wiu>,  in  an  article  which  we  publidi  thia  week, 

t*kes  up  the  question  of  testing  transformer  iron,  recently 
dealt  with  by  Mr.MoRUKV  and  Mr.  lUNHAiUi  in  a  joint  Paper 
read  before  the  Brituh  AaMM!iatiob(Me  TkeSUdnckm,y>A.  LIU., 

p.  790),  and  his  observations  iis  to  the  importance  anil  uncer- 
tainty of  eddy  loaws  coufirm  their  results.  The  principal 
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lat«rMt|  Iiowttvor,  in  Mr.  Wild's  utid«  wHl  be  found  in  a 
mathod  wbieh  be  advocates  of  arranging  the  ii^lramotiU  for 
tlie  wattmeter  te«t.  Tl)i«,  vrhtch  we  beliero  i«  quit«  novel, 
consists  in  supplying  the  electro.itatic  voltmeter  and  the  ahunt 
«f  tba  mttmator  with  a  transformed  pressure,  bnt  intnd  of 
usini,'  a  sc|iaratc  transformer,  he  tu.i'kcs  tli.j  iroti  uu-lcr  te't  act 
as  the  transformer  iteeU.  The  co[i{i«r  josiH:^  in  the  wiignet- 
Uog  floil,  M  wall  M  tbe  drop  iiiklwiiMia«on«f  tbamttaetor, 
may  thii'^  Im*  cntirolr  ncjlpcted.  Moreover,  the  l<»»t  allows  a 
great  variation  in  the  dvn&itii»»  and  freijucnry  employed, 
wUlrt  «)m  veadiivt*.  MWtkdaM^  tre  iMfnt  w«l]  withia  tin 
aLL-urate  range  of  th>'  inafnimpnt^  Oniv  rin>'  -miliI!  correction 
(for  the  preauiro  circuit  of  the  wattmeter)  liu  to  be  applied. 
The  dikf  ununiitioa  that  has  to  Iw  nude  h  thot  the  EHF. 
in  the  windini:  mIiIlI)  su|ijili.  s  t!u'  picsiure  coil  in  in  exact 
oppoaition  to  the  impres9e<{  E.M.F.  on  the  m*gnetiiing  coil, — 
u  amuiBiitioB  wUefa  ramt  b«  true  if  tho  magnetic  hakage  is 
negliL'iWi'  ;  tliis  it  i-  '  crtain  to  l>e  in  all  practical  ca»e«.  Mr. 
WiLU  Speaks  of  51b.  of  iron  a*  hi*  atandard  qiuatity  for  tests, 
ImtwabalioTatbat  (In  method  would  alhnraitaMll  a  <i(untity 
as  one  or  two  pounds  to  lie  realod,  hitherto  »  Vaif  diScait  task 
to  perform  witb  aecurtwjr. 

On  October  27th  a  well-known  London  connltiBg  elvctricul 
engineer  viated  the  town  of  WUtoiAble,  and  attendeil  a  »|)ocial 
meeting  of  the  I  Vfnn  I>i<itriet  Conndl  in  order  to  give  thorn 
the  benefit  of  his  opinion  and  eethnates  on  the  ituintion  of 
electric  lighting.  According  to  reporti*  in  the  Kmti.'h  n!.<, 
and  the  Cunttihtrii  Jmirnttl,  he  commenced  bus  address  to  the 
Council  by  pointing  out  that  Ai.<  visit  irmiiJ  nef  cut  Ou  CmuwU  n 
singU  ptnnif.  Mu>r  complimenting  the  town  on  the  high-cUsH 
shops  he  hu<I  seen  there,  he  outlined  a  scheme  for  ilie  electric- 
lighting  of  the  town,  and  suggested  that  immediate  appUeatioa 
should  Ik'  hki  Il-  for  »  Provisiona!  Onlcr.  He  rvfi'ieil  to 
qUMttooa  with  rvgard  to  procedure  utid  the  relati\'e  pricot  of 
eketiiekr  mid  gu.  He  "WM  sun  tbat  he  could  write  to 
towns  he  hs'l  hoon  onnnected  with  and  secure  .^0  I»)tU)r.s  from 
people  who  had  found  electhcity  to  be  chMper."  Finally,  tU 
CAetrawN,  m  htM/  tf  Ae  Cowwcf,  A«iit«if  Ae  tlftttintl  tmjauer 
fm  hit  ri<i.',  oml  sMnl  lh,il  if  Ih'' C^'ihril  ,l,  '„h,!  t  a.'  i,l  Iht 
schtMti  h4  would  M>  tLmU  Imtr  m>nt  /fvia  thfui.  We  venture  to 
anggaat  tiut,  althoogb  tim  electrioal  engineer  in  qneition  {•  a 
Member  of  thr  Institution  of  Electrical  Engineers,  his  line  of 
aetioD,  if  this  report  ii>  cwrect,  is  contnury  to  ttie  spirit  of  the 
rndee  ior  jMvfeaaiomd  etiquette  bid  down  by  tbe  Imtitatitm. 
The  Hrat  of  those  rules  i*  as  follows  :— "  yi>  ron<'ifUi(ii  fn<iin.-i 
thouUl  iiAii  it  eiiijiliiymml  at  cvtisuUiHg  enyiHter  vtrlxtlljf,  by  letter, 
■If  agent  paid  by  tonmisnoh  or  otherwtie,  er  V  mf  «A«r  maiu." 

A  St.  Lot  is  Congress  Pajwr  by  Dr.  Stone,  whicf.  we  jiublish 
in  tbii  iuue,  deala  with  the  theory  of  the  air-wire  in  wii-eleas 
telegraphy.  Uafaig  the  methoda  o{  HKAVinmK,  the  author 
^hiitts  tliiit  ttif  .l;ini|iing  effect  of  radi.iti.m  <m  the  waves  in 
the  wire  may  be  allowed  lor  in  calculation.^  by  the  iucliuion 
el  a  proper  fietitiona  resistaoee  in  tbe  eirtuit.  The  fonaulie 
arrived  ;it,  Lom  vi  r,  do  not  «rcm  <  iji.ililr  irmnediiite  applica- 
.4iou,  and,  therefore,  the  investigation,  in  its  pro«eat  condition, 
eaimot !»  demiibed  aa  fiuitfnl.    A  complete  theory,  which 


will  give  the  state  of  the  field  at  any  point  aini  the  values  of 
the  enmtita  on  a  toned  reoeivhig  tdr-wire,  remaioe  a  deride. 

1  .it'im,  thonc;h  the  problem  h.u'  hrm  nttAcke<l  by  more  than 
one  of  tiie  nkost  cmiueut  physii-al  mathcmati«ian«. 

CoM.RATl'LAi'iO.Ns  are  due  t"  British  exhibitors  in  the 
electricity  section  at  the  St.  Louik  Exitibitiou,  for  praetiodly 
all  of  them  have  received  come  aort  of  award.  Am  we  heve 
alrf;i  ty  |Kiit:tfii  ■■i.t,  mont  of  the  electrical  rxliHiits  wore 
iiutrumente  and  examples  of  tbe  lighter  branches  of  electrical 
mannfiMttirek  and  it  k,  thereforo,  exceedingly  catiiiBctory  to 
know  tlkat  our  own  makers  of  this  class  of  apparatus  still  hold 
a  very  high  pacition  in  the  world'a  markelt.  Indeed,  eo 
admirable  art  mme  of  the  inatrumenta  ^ieb  hare  been  ahown 
at  St.  Louis,  that  iiritiA  WMHWllarturcra  have  succeeded  in 
booking  orders  in  Amerioa,  even  in  the  hue  of  the  lijgb 
{H-otectire  Uriir  on  tUe  dam  of  fsodi. 


Uaagollen  andDiatrict  Electric  Licht  and  Power  Oo. — The 

small  gonerHtiiig  station  that  ha»  lieen  erected  by  the  Lhiu. 
gollrn  and  Ih^trii  l  Electrv-  Light  and  I'awerCfc  was  opuned 
on  Friday  laat  week.  A  provisional  fin1i>r  was  granted  to  the 
loixd  authority  in  1901,  but  a  cnm|kany  »  u^^  formed  to  aet|uire 
the  powers  with  a  capital  of  £6,000.  Mr.  £.  Bremnar  Seiith 
is  the  engineer  10  the  •cheme. 

PaeUe  OeUe  Candmiaee.— A  oonferenee  wm  to  have  been 
held  in  Ixnidon  to  diictut  Flieifie  Cable  nmtten,  undir  the 
preiiidency  of  the  RoU.  A  lAttelton,  Secretary  of  State  for 
tlii^  Colonies.  It  waa  of^nally  arranged  that  the  eonierenoe 
Khmild  nuH.'t  in  No\  einl>er,  but  owing  to  the  Canadian  elections 
a  |H»it|H>tKnni-r)t  has  T.nlrfii  place  to  a  time  when  all  parties 
"  oncerrit'         m      i  .  Nlutropoli«. 

Institnte  ol  Manne  Engineers-- Tiiin  S-K'ii-fy.  wlii^h  boMs 
its  meetings  at  '  lii.iiifuiil  runil,  Sir.ufiini,  h.i.'^  n  :  i  ,_-id 
weekly  meetings  on  .Vionday*,  at  d  p.ni.,  loi  liic  romiuij;  and 
discussion  of  Papers.  The  following  is  the  programme  : — 
November  Hth,  "Fuel  Testing";  November  28th,  Paper  not 
decided  Upon  ;  December  ftth,  "  Fuel  Testing"  ;  l)eeember  12th, 
"Fuel  l*konomy  by  Insulation,"  by  Mr.  Lyddas  :  December 
19th,  "Fuel  TesUng." 

BeyalliMtltitlan.— At  the  g^enetal  meeting  of  the  Koyal 
Institution  on  Monday,  it  waa  announced  that  the  Inetitntion 
bad  received  a  bequaet  of  £tOO  under  the  will  ol  Uie  late  Uiia 
Harriet  Jane  Moore.  Tbeapeekdllianlnof  the  memben  were 
returned  to  Dr.  Lndwfe  Hond  for  bis  donatiall  of  ^7M  for  the 
purtiose  of  eradiiiig  a  lut  from  tbe  haaemeot  to  the  eeoond  floor 
of  t!a  In-titution,  and  any  surplus  after  the  eomplotioR  «l  the 
work  uj     to  the  research  futid. 

Society  of  Arte. — The  ITilst  Session  of  t)j(  S^  .^iety  of  \tU 
will  be  inaugurated  on  Wednesdav  next,  wlu'n  ,Sir  William 
.\lini'y.  chairuisu)  of  the  eotiriL-il,  wiil  iirli\oraii  .Adiln'-w.  The 
loliownig  Wedneeda}'  evening:  l',n»ci»  have  also  liocti  arranged 
for  l)clore  Christmas:-  Nuwmber  2;?rd,  "The  Systematic 
Promotion  of  Hritish  Trade,"  by  B.  H.  Morgan  ,  November 
;iOth,  "The  British  Canals  Problem,"  by  Arthur  Lee  ;  Decem- 
ber 7th,  "  The  IntematicHial  Exhibition  at  St.  Louie,  U Ji.A.," 
by  WWUT  F.  Beid ;  Deoember  Utb,  -  The  Fkteni  Lawa,"  by 
C.  D.  AbeL 

OaMe  IntmiupUene  and  Bepato. 

i.,t.  f.-n,tirui_    Hate  of  Hetiisbr. 

Cayenne — Pinhniros   Aj.  !  ,  l.i'  J  — 

BirifTi  linti  (Yitnrm)-  ^TamariB  OoL  33,1903  ..  — 

Tarita— Tangier   Jaa.ia,lfM  — 

Ca  venue   Parenaribe   Jul;  18. 190*  — 

CapHaitien -Uola8t.Xidlola«  Aii«.  30  l^i  H         Mov.  8,  1904 

Trimdad-Dtmema   Oct.  11.  IJUl  ..  — 

Bolsma— Bi«»»o   IVt  11,  1901  ..  — 

Jui  tcr  .1  slflls  (Floriflu)  — Naj. 

uu(Uahama»;   OcL  30.  IMH  ..  — 

Bhe^v — fttia Xev.  1, tflM  ^ 

Balealks^LHmm   Ker.  e.UHH  — 
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Boyal  Society  iletlil.i.    Am  ing  the  inedftle  awftrded  by  the 
BiQjal  Soeialy  this  v«ur  are  the  following : — The.  Co[>]cy  modal 
to  Sir  Wiuam  Crookes,  F.K.S.,  for  his  lon^-  cyiiTinaed 
opic   chemistry,  on  eloctrical  and 

 ^  I  in  highly  rarefied  ga«e»,  on  radio-acti'.  ■ 

BboDOttieiMtttd  othflrnibiaotsi  tha  Ruiuoid  medal  to  Prof. 
Ei^RaUieriaird,  F.ItS.,  for  Ini  nmr^  tn  ndio««tivity,  par- 


ticalarly  for  his  dtsoove^  of  the  oaditMieB  and  properties  of 
the  gaseous  emanations  from  radio-Mtiva  bodies ;  tbe  Hughes 
medal  to  Sir  J.  W.  Swan,  F.K.S.,  for  his  invention  of  the 
incandescent  electric  lamp  and  various  improvements  in  the 

p-.icticul  aij)ilicati'jns  of  electricity. 

Boyal  Society. — At.  iho  meeting  of  the  Council  of  the  Royal 
Society  la^si  wi  ek  tlie  following  were  nominated  for  election  us 
Fellows  at  thu  anmul  nipjefitig  on  Novembar  30th; — 

Preridtnt:  Sir  \V  !lr.>;i.:.r-  K  C.B.,0.11, 
TTtaiurer :  A.  B.  Kampo,  U  A. 

SnrrUtriu:  Prof.  J.  lATaor,  J>.tic.,  nnd  Sir  A  r;,  ikin,  I>,C.L. 

yarrigH  Stentar}/ .  F.  Oaiwin.  M.A. 
'Hiih<T  Mtmhen  af  tht  CoHntU .  'Dr.  S.  BidBcll,  Mr.  0.  A  Boalrager, 
'C-o\  l>  Biace.  Mr.  F.  l>ar»in,  Mr.  F.  W.  Djaon,  I  toI.  1'.  F.  Frankland, 
^  A.  0«itu«,  *Fn>{.  F.  aotdi.  Or.  £.  W.  Uobson,  Hir  W.  HoMims.  Mr. 
A.  B.  mmgt,  •BiaL  i.  >.  iMghv,  Praf.  3.  Laninr,  •Dr.  h  B.  BIsr, 
•ait  wrnwi.  tnL  V,  B.  FmUd,  •hat  X.  P1B117.  Ut.  A.  8sl(|«rti^. 
Dr.  V.  v.  Sbiiw,  •Cmf .  W.  A.  TiMsii  Roi  •ttr  V.  9.  Ii.  WhHton. 
Tboss  nadiad  *  «iD  bs  ntw  iMnbsn. 

Ccmbnstion  and  Stoking. — An  interesting  iMtnre  on  (his 

mihject  was  dcliverBt!  hy  Sir  Oliver  Lodge  on  Monday  «t«d- 
iiij;  :it  tlu'  liiniiingt  11    I'l '.ct.-ity.    After  ilcaling  with  fuels 
ami  their  iMliiritic  value,  Sir  Olivur  saiil  tliat  iiiRUfficient  air 
ami  iiiipi.'rfeL'i  iuiini.vt tire  of  air  were  the  camm'  of -^tuoke.  A 
great  niiiri y  ii[>(ni  tires  were  inefficient  Ijixisiiiu  diuy  were  largely 
supiilied  wit/i  air  iilre;idy  humt.    The  proper  way  of  burning 
w»i  was  to  burn  the  liuiitei  liy«lrf>-carb<iii«  only  nn<l  \f>  collect 
the  heavier  h_\ dro-Lurli'.i:i->       liye-pro'lvnt.'-.     Refemii;^'  in 
water-tube  boilers,  the  lecturer  aaid  tliat  in  tuoAt  ca^es  lu  vs  luuh 
they  had  boon  unsuccessful  it  was  because  the  comparstivt  ly 
cold  surface  of  the  tubes  caused  them  to  be  covered  with  soot 
or  siuTounded  by  a  layer  of  non-ignit«d  and  non-radiatiog  gas 
which  prevented  tbe  flame  coming  into  contact  with  the  surface. 
The  formation  of  this  gaseous  envelope  was  one  of  tbe  chief 
daieeta  in  the  ordinary  Lancashire  or  Cornish  boiler,  and  hence 
dw  MiMmpU  to  bring  only  the  hot  gases  against  the  heating 
nufaceo.   Bir  OliTor  ompoasisad  tb«  impoitaooe  of  hariog  an 
ineandeaoent  body  within  tbe  furnace,  and  illuatrated  his 
point  by  ibofwinp^  that  the  radUtiea  from  a  gaa  jetwaapeiitly 
tnmiHd  wben  a  ^pu  al  of  iron  wire  «»•  plafiad  in  it  endlieated 
to  sedaaM.  I«  ma  ia  iUi  dirwtiea  that  inqprommenti^  in 
boiler  fnrmwea  woaid  bave  to  bo  eought.   Ho  ooncluded  by 
Ba}'ing  that  so  long  as  water  had  to  bo  heated  by  aolid  fuel 
stoking  would  be  a  fine  art,  and  would  have  to  M  perfonnod 

by  men  Willi  btallih. 

St.  Loais  Exbibitioa  Awards.— The  following  list  has  been 
compiled  from  the  complete  list  of  awards  to  exhibitors  at 
St,  Louis  from  (Jreat  Britain  and  Ireland  or^ani«sd  under  the 
Koyal  Commission. : — 
PAflfoynipAy.— Oiand  pri?<> :  Cspt  Sir  W.  de  W.  Abney. 

  Granj  j-ii/r  ;  Cambridxc  Seientific  In»trU' 


viii  an  I  'anus  While,  Sjnor.ror.ome  Co.  Silver  Medal:  F.  DartOO 
Oo.  Collaborators.  —  Oraaii  piise  :  Lord  Kelvin  (ior  important 
aritaMoas  to  electrical  cDgineering).  Gold  medal:  Prof.  H.  L. 
,  PJt.8.  (Cambridge  Sdentifle  Instrument  Co.),  W.  DaddaU, 
Wh  So.  (Cwnbridgs  Mmm»  Inatomnsat  Co.).  SUmoMdalt  BL  & 
wh,»ple  (OHoMSis  SdaalUa  bslniaiiitt  Oo.).  A.  C.  Bttf  {IXttM 
BrotlierB). 

(ienrrdl  Maehintr;/.  —  OttoA  fptaat  AatMNB  *  Oa.,  Lid.  Sibsr 
medal  -.  Joseph  Baker  A  Sons. 

ModtU  and  Plant  of  Public  H'ork*  — Gold  MiM ;  BtOthW*  ^  Wtt. 

Mar  hint  Tool*  -Silvor  medal :  P«ter  WriRbk  A  80Mr 

7..it'ir,itfi>.— aQwnudal:  f.B.B«bz.  _     _.  . 

h;;„i!ur3U.^JaM  msdal:  Sbanai  Oovpsr-Oolat  *  Co.,  UoM 
AlkaUCo, 


MSBTINaS  OF  aClEHTIFlO  SOCiBTIBS,  &o. 


llMlal 


(fl»4a9»  nmAT.  Wtnatar  UUl 

TtUfWlYK  4X0  LlOIlT  RUI.WATB  AsKOClATUHI. 
i  p.m.    VUit  tt>  thf  tinn<ion  0<mnlv  Cot-ii-il  TttUM 
GrecriK:i-h  l^uAcr  btRtion     HI  p  lu.    Book  i 
or  Cam>oa-»tre«t  to  Mdi?  Hill.  GrecQwich. 

Electho  IKr.iuisic  Socirrr 
a pjK.  Oooesit  (Udles'  Nkbt)  at  Holbom  ItesUuraut  (Kind's  Hall). 
Mr.  3.  &  Bawortb  in  the  chair. 

PnTRiMi,  Socizrr. 
gvm    Me*:inK  at  <ho  H '^iJ  College  of  Science,  Exhibition-road, 
South  Kensiugioa   Afjroda:  (IJ  "  lB»»«»igati<m  ot  the  Varia- 
tions of  Magnetic  Hystorews  «rfk  IlNaBMQj"  by  Prof.  T.  B. 
Idle ;  U) "  The  netermiaatiiHi  al  «fca  ■•■■^"{'■•^'^'^'^"^'f: 
air  lMW|^p||y^M*^j|J»  i^'gg^y,^    •  ^ 

SATUKDAT,  leneMr  iMft. 

Mjutcussm  Btwibiti'  Se«THm:  ImnitCTWW  ofEukibcsIi 

p.'"    ^l='t  t*'  yUr-nn.  Mather  A  Piatt's  works,  Salfori. 
U5.j»»ow  lisciixicju.  CouJius  8ceK.vriric  Socitrt. 
7;30p.<n-   MeetinKa»89,B«th*twil,01asgo«.   P»P«;  <•*»_.  , 
"  The  Diesel  IntsmalOanfeaitina  Eopne  as  applied  loBlaaBMH 
Osaanilian,"  by  A.  J-  ia«a«a. 
HOMDAT,  VaWbarieth. 

Isinrnrrr  or  MiRi.nE  E.soineeiv*.  «_„ 
S  p.m.    MeetiriK  at  r.8,  Komford  road,  Stratford,  when  a  VtfU  OS 

T«hnii;»l  E  lncatirm  "  will  h<\  read  anil  i!)?«iwied. 
J-,,  vri   I  V  .„•  Mm  a.»M...ii,  Ln'.im-ci.s  .  OiiM'  1  rsn' AsBOclATioN. 

Meeting  at  Storej's  gate,  St.  Jainea  Park.  S.W.   Paper  to  be 
r«wi]  » Maw EiaeOtiMlH«ii«BiM«ai>««  flood CooBwattto 
Biw  Wo«f  It.  Haiaviok,''  ^  T,  P,  1.  CKff. 
TVXBDAT,  KafaBMr  latt. 
LxBtiTOtww  or  SLBcnmu.  SaooniBa:  Xsaawnia  Koou  aaciMK. 
7:10  OrilwiT  Mstttac  ak'Owen's  CoUsn.  The  ChalBMO,  )fr.  OL  P. 
IWie      4«lh«rBis  fnaagBral  AMiaia. 

IsisTiri  Tio.N  or  Civil  Emiixiers. 
Ordioary  Uwlinn.   The  Papi'i*  ou  Coaet  Erosion 


A  /i.m. 


.  Ltd.,  N«wtan  <t  Co. 


SUver 
Oo. 


li\i'trui<uiilt  of  PrfH$ion. 
tuenl  Co.  Gold  mctlal :  W.  I'.  hiaal«,T  ic  Co 
aodal :  John  J.  GrifCn  A  Sons,  iMn 
Oollaboratorii  — Brouze  medal :  Wmj 
Co.l.  John  Davis  4  Son*.  ?  t<1 

 ni,rry.   Grand  pr;,  .  :  Put  sir  WillUm  Ban«»y,  K.C.B.,  K.B.S., 

Uweti's  Callc«se.  tuited  Alkali  Co.  and  Dooltoo  &  Cu-  tiold  medal 
Unnur,  llo^A  Oou.BaMAXatloA,  Bqid  OoUmi  «t  SewiMs,  Lon 
4»a.  Prat  Jaa«i  Dewar.  Dr,  I<.  Vhui.  F.B.S.,  ].  J.  Oiillhi  A 

Sons,  Ltd.  Silver  medal :  Qlainow  and  West  o(  Scotland  Technical 
CoUege,  Prof.  W.  N.  HartleT.  PTis..  Sir  J  W.  Swan,  F.lt.S..  J.  E. 
PeUvel.  William  Mart  nrtnU,  Btonie  medaJ  :  K.  W.  Ilstk  ijt  Co.,  W.  J. 
Fra9«r  Jt  Co. 

Sitnm  F.ngtnri. — Grand  i>n><- :  John  Fowlv  Co. 

Ultcirr.  vhcmutTv^iw  muitXi  Oattal  Alkali  Oo.  811m  laadal: 
Shcrard  Cowpw-Ooles  *  C*.  Og|labeiBMia<~^nr  SMlal  1  Dr.  A.  H. 

Oamck  (Inilod  .\1kall  Oo.j. 

yurtrie  i.:gi,i,«3.^4im  nadal :  CVwiaBlMatsJ  Blsetrisal  Co-«  Osoi. 

TrolloiKi  A  Sons. 

T'l  irr'wh  an'l  7>l'«pAaNir.— Oraod  Pri'.e  :  Oentral  Post  OffioC,  tiOBOao. 
Gold  medal :  India  RuUcr.  OuM*  Perchii  and  Telegraph  Works  Co  . 
Uairh«ad  A  Co. 

VarimiM  AiipliC'iiiijHM  of  l,lf(tTirit\i.  —  Grhni  Priie  ;  Cambridge 
8ct<!nlifio  Inatrument  C«..  Nalder  Brothers  A  Co  Gol<i  medal:  Salder 
111  tli-ifs  and  Thomp4.jn,  Crumpton  .*  Cm  .  F.serett.  Uiidcurolir  ,t  Or,., 
Uobert  W.  Paul,  Newton  dc  Co.,  AUrwl  C.  CmoOI,  KUiolt  UtuUuuri., 


b«  read :— ■  Di»tribationot  Vtetttal  VaKKfS'  V*'  V'"- Bew. 
WZDMIiSDAT,  Morambsr  ISta. 

Botu.  MnHosniAK':'  1  S  1  rr.TV. 

7;J0  p.m    OnVm.xrf  ^feetinj?  at  the  Institution  of  Civil  Engineers, 
•r,.  Groftl  (ii.  TK.'  flrtf  Wrstinlnfller.    Papers  tobonadi— <1) 
•■  ileW*.rolt.^ii:isi  Observing  in  the  Aataretiv,"  by  J 
Boyds ;  (S)  •  Deoraaao  jf  fa«  in  ^ondon  Daiiac  1..^^ 
by  F.  J.  Brodi.- ;  (9)  "  Bnzricaao  to  Fiji.  JumtJ  M-M,  »W, 
1^  a.  L.  Holme*. 
IsMimmos  or  Klkitrk  vl  Es'UNEr.s-i :  8t<  i'F.stV  Sk  71  n. 

7..;v  t-  m.    M.«tiDK  In  tils  Libr»9  <>'  ths  lattitnlMm.  92,  Vicwris- 
stro.-t  s  W .  wbsB  aa  AMrais  win  bo  tfiw  »v 
Swinburne 

SoriKTV  or  Abth. 
SvM-   First  Ordinary  MeefcinK  of  the  Session.    Sir  Willlan  AUMTt 
USA,  Chalnnaii.  will  daliver  liis  Inaugural  Address. 
TBOMMT.nMaitariftk.  ^ 

IxsnriKMM  OP  BiiBcfBiCAi.  E.NoiNFsaat  SnmEsrM  Sactimi. 
iiS0g4».  VisH  10  ihs  Great  EaeUm  Itailway  Oo.*o  Oiniifla  and 

Wanon  Worlra.  Htratfurd.  K. 
InrmnOM  or  Elkutbiou  ENOisK.y.K:! ;  Lkei"^  IjOl.m.  8ai  nos. 
7:/.5  ;..m.   Ordinary  Meetini?  ut  the  Locd^  fuiverBlty.    Mr.  W. 
Kmmott,  the  chairman,  will  deliver  his  liiau-arai  Addreee,  »aa, 
time  permitting,  a  Papsr  0«  "  L»i«e  Ga»  liugmw  tor  Coul»l 
Stations,"  by  H.  CaropWl,  Will  Iw  nad. 
FKIDAT,  NOTember  Ittb. 

Jf.SllIll  iNhTITftlDN   l>F  En'  IM  1  IL'- 

Mvi  llufi  at  the  Wesuuinsttr  Palace  Uotel.  Mn  W.  H. 
Undloy.  ^Bident,  •«!  doBw  hia  A'tdrass  on  "Mi»Ibi||M 
Enttinssclng  on  tfao  Caattasnt." 


0  jfi.l 
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TfU  LEKDB,  WAUfULD  AMD  WSBI  BIOUiQ 

mnuTi. 

An  extensiv  e  (.'le<  trif  truwway  syitem,  owned  by  the  Wake- 
fifld  and  Ili.-itiift  l.iqht  Iltulways  Co.,  wa»  form.-illy  opened  on 
Ihursday  k-^t  wrrk.  jMttioiigh,  at  the  pivicnl  time,  theiu  is 
li  conaidenble  Iliit^'.l^e  in  operation,  the  srheme  is  only  i' u  ti 
ally  coinpleteti,  ami  w  hen  ilip  rpmainintj  set  tioiit;  and  link'*  are 
Nnished,  the  nyrtirii  will  ernhuiLe  lar^'e  distrietsi  round  I,e>'d^ 
and  Wakefield,  including  HorlHiry,  Owett,  Norauuiton,  Castle- 
ford,  Pontefract,  Lofthoitae  and  Rothwell.  Kventually  there 
will  be  some  7.^  milee  u(  Rin<:If  tntck,  linking  together  some  of 
the  mo«t  populous  di«trict«  in  the  W'^t  Riding  of  Yorkshire, 
and  OQ  all  puts  of  the  •ntem  a  fnanaot  i<  e  of  cai-s  will 
be  nuinUioed.  Tlw  naJaestioiHi  of  on  tniniw;kys  are  clearly 
■hown  in  die  aeeomitanying  toap,  from  which  it  will  be  eeMi 
that  the  moa(  fanportaol  tnink  line  runs  from  Wekefldd  to 
Ihwaite  Gate,  and  there  joint  tlie  LeedaOninnitiaD  tnumnra 
■nfetn.  Bearing  in  mind  the  ncut  and  imporUal  diMUl- 
now  on  die  enbieet  ol  joint  ranaiiiig  iwvera,  it  is  inlmtiBg 
to  nolo  dieft  ft  BM  beta  poeeibtB  Cer  dw  company  to  tm've  at 
M  ■RMgannfc  villi  die  lioede  (Qsiiionitfon  ander  which  can 
eulitnQlDAoeMttmolLeediw  mmi  en  undemanding  must 
iwdk  in  tib  graeteit  eonveoieneeb  end  ihoiild  materially  add 
to  dn  eBeioHejr  of  die  dkltiet  ooniwny's  system  and  prove  to 


Haf  or  Oomwr. 


1(0  ;i  nsr'ful  f».>e<ler  to  tlic  Cm  ]Hii:iii.iii  ti.iiinwiyi  A-  a  miiiloi 
of  f:u;,  vsliun  completed,  the  ciiuiikjmv  i.  uvfihwul  iuii*tiucti«u 
origuiiilly  ended  a!i..iit  JOyds.  fi^m  that  of  tho  I.ci'mU  (^>r{»or»- 
tiw,  siiiil  .18  tiutli  ]»anii  -.  were  convinced  that  the  oupoitunity 
<if  c.inneeini):  the  t '.vi .  systems  was  not  M  Iw  niaead,  IM  ex»dng 
arraiigenieni  vm-s  u.i^ilv  arrive<l  at. 

Taking  Wiiki  tii  ld  market  place  ft-s  the  i  i  n tre,  the  system 
branches  out  into  four  directions — to  Saiidai  Magna  (2  milw), 
to  ./Vgbri^;;;  i  -  nirles),  to  Ossett,  via  Horlmry  (nearly  ^  niilc»\ 
and  tn  Thwaite  (Sate  about  7  niiloB).  There  is  in  inMition  a 
nil 'St  imuortant  branch  line  from  the  I^iecd^  end  of  the  line 
throiljjh  KothwcU  and  Oulton.  A  considerable  iwrtion  of  track 
liM  been  ooustni«te<l  l>etween  Nonnantou  and  Caatlefonl,  u 
diitoiioe  of  about  3J  miles,  and  eventually  this  will  he  linked 
Up  to  the  main  system.  (Jtbar  tinea  are  in  die  ooiir»u  of  vuu 
atrnation,  the  total  mileage  constructed  up  to  date  being, 
rmudiljr,  32)  miles  of  single  track.  The  entire  contract  for  the 
work  was  secured  by  Messrs.  Dick.  Kerr  it  Ca  (LULL  die  aon- 
anltiotf  engtueer  for  the  scheme  tteing  ISr.  B.  tf.  V.  (Sxipar. 

8aen  a  ajatem  obvioualjr  calk  fur  high  tension  tranamiaiion 
oirinf  to  dMM  being  few  routes  of  great  length.  The  main 
atatlon  ia  aHmtod  at  Belle  l!«le,  Wakefield,  where  altematitig 
enment  b  generated  at  high  pru&aure.  There  is  a  stib-sUtion 
at  WakalMd,  about  I  mile  from  the  ptn^er  ht.ition,  wlun 
dmee  SOOkw.  rotary  couvertera  have  b«en  erected.    At  iioih- 


well »  anodier  sub-station  with  two  'JOOkw.  rotariea,  and  there 
wdl  emtaally  bo  *  third  «t  Uaadofoni.  whieh  ia  about  10  milee 
from  the  power  atatioa,  and  n  faortb  at  Omttk  Tho  total 

length  of  tramways  now  in  operation  is  appMiiiiiliilir  K  milea 
of  single  track,  kid  to  a  gauge  of  4ft.  8itn.  Staadani  tmnww 
eonatniotioin  baa  been  employed  on  about  9  milBa  of  ainpe 
track.   The  roadway  haji  Men  exeavated  to  a  nnifonn  depth 

of  r2'in  lielow  the  \i[)]*r  Riu^aoeof  the  rails,  to  receive  an  sin. 
bed  of  eoni  reto,  which  fui  ri«>s»he  paving  for  a  width  of  8ft.  for 
hiiijiIl'  ttaek  and  17ft.  furdodldo  truck.  Uetween  the  rail.'*  and 
for  an  avei^ge  ^^snofs  of  l^>iii,  on  ciihei  wde  the  roudwa\,  Imth 
for  single  and  double  track,  is  paved  with  granite  set.-'  .'>in.  de<-p 
and  4in.  wide.  In  the  rpmainine  portion,  some  I*'  mile?,  the 
roadway  hetween  the  mils  is  tiileil  in  with  screened  nl.^e.■^d.^In, 
The  rails  are  of  the  i^'inler  i}  [le,  weighing  9-tl)i-  yatd,  and 
are  laid  in  ITift.  li.'nL;thti,  with  a  jiro[Hjrtion  of  shorter  lengths 
to  allow  for  el'jsurea.  licnermlly  the  rails  ute  in  .wrordance 
with  stitidard  tramway  practice,  GJin.  deep,  w:tli  a  ^tdovi'  of 
lj|in.:  they  are  used  a  return  conductor,  the  joints  being  of 
the  plain  type,  secui'ed  with  six-holed  fi^h-plate^  '24in.  in 
length,  and  are  doublo-ltonded  with  4/0  Neptune  copper  yiiti 
bonds. 

The  construction  of  the  overhead  lines  ia  for  the  most  part 
carrie<l  out  on  the  side  pole  system,  with  knidtOt  arms  and 
ficxiblo  susuendons.  The  poles,  which  have  an  overall  length 
of  31ft.  and  are  mode  up  in  three  sections  of  iap-weldod  mild 
ateo^ara  erected  about  Mgrda.  anarton  the  straight,  and  dooer 
in  floma.  fa  faolaa  ol  a  dapth  of  6ft.,  and  murounded  bjr  from 
(in.  to  Ua.  of  eancratA  In  towna  and  raeida&tial  dutricta 
tbebraekeU  an  IttodwHIi  wroiigbt>woii  aend  woilt  of  a  i»t 
design.  The  trolley  wires  are  of  hard  dntwn  cup|ier  wire 
2,  0  S.\V.G.,  having  a  diameter  of  0'S48iii.,  weighing  l,9S5lb. 
per  mile,  and  with  a  breaking  otrain  equal  to  24  tons  jier 
s(|uaro  inch.  At  certain  |iointa  over  the  low-tension  foivlers, 
switch  {'illai^  of  the  l»ii  k,  Ken  st  uidanl  pattern  are  erected  : 
euch  of  th^s^^  ii.ntains  a  «hiie  marble  panel  on  whieh  is 
mount4.Ml  t\s  .i  1(H)  ampere  ■|uii''»  hteak  .sh  itehes,  ^he-r  lienii;  i  oi>- 
ripetei!  thronxh  Milcanised  niih.iruliher  i-:vbleiniirei:tly  on  lo  the 
ttolley  wire.  At  all  other  |K>int.'^  thr  luajna  are  loOpod  into 
the  [lule  ttticttiiu  bitMJs  dcscriliud  bvlovv. 

At  everj'  |mile  along  the  route,  small  cast-iron  l>oxea  are  ts  i  r  e<  1 
to  the  pol«a,eaobeonuining  four  1^0  ampere  "  no  arc  "  switch 
fuses.  Theae  boaeaaerTadio pnrpoae  of  dividing  tlie  trolley  wire 
into  half  aocUoM  and  cram  eonOMting  for  the  parallel  ninning. 
The  cable  taken  from  these  eoBnecting  ho.vos  from  the  iwloa 
haa  the  aawe  aeetion  of  copper  aa  the  troUey  wire,  and  ia 
insnlated  with  vnlcaniaed  mbber. 

Three  car-sheds  have  been  eonntruotod,  tlie  prineipal  depot, 
which  has  six  trucks  and  is  capable  of  aciomaiodatif^  95  can, 
being  siuiHtesj  .it  Wakefield;  the  otfaor  two  car  abMaareat 
Kothwell  Mid  (.'astlefonl. 

The  rolling  stock  ei'enlually  will  l  oii-iiat  of  S.'t  electric  iii""<ir 
tin's,  of  the  double  de<*k  Hin;.;lu  Irui'k  reversed  staircAse  tyjK-, 
with  .i  seatini;  e.niaeity  of  insi<ie  and  '.H  onl-ide  ;  the)'  are 
built  111  iieronhim  r  witli  the  most  ii[)  t'i  date  desi^nn,  alid  iiavu 
ail  the  late-t  ini] 'rovements  in  the  way  of  vetitilation  and 
hnish.  Tlw  car-bixlies  were  built  for  Meaiirs.  Uick,  Ken"«V'  Co. 
by  the  Electric  Uailw.iy  and  (.'arrive  Works  (Ltd.)  of  Preston. 
Floor  frames  are  made  entirely  of  oak  ami  pitch  pine  ;  they 
arc  designeil  with  the  object  of  combining  the  greatest  slrongtn 
and  8tinuc«8  with  miuimtmi  weight.  Sjici-ial  care  has  been 
taken  in  desipiing  tbe  cars  to  ensure  the  iuterchangeability  of 
all  the  most  important  purti«  entering  into  the  oooaLniotion  of 
tlio  rolling  stock  ;  the  length  of  car  bodies  over  the  pHatlom  ia 
•_'(;ft..  anrl  they  are  about  ttft.  wide.  Openings  arc  luranged  in 
the  flooring  over  the  motors  to  afford  convenient  access  to  the 
armature  broabea  and  to  all  bearings  requiring  frequent 
inspection  and  ofltng.  The  platfonna  are  carried  un  four  steel 
aqglea,  the  beann  batng  extndad  without  intarfaiing  with  the 
clearance  of  the  tmdv.  Hw  auin  floor  ia.  Ud  with  ;iu. 
tongue<l  an<l  grooved  bowda  4in.  wide  with  alripa  o(  deal  'lia., 
by  l^iu.,  fixed  lougitndinally.  To  prevent  the  ou  from 
sagging,  each  aide  frame  is  trussed  by  a  }in.  tenaion  rod 
attached  to  the  bottom  sills.  The  side  and  end  Iramea  are  of 
piti  h  ]iine  am!  asli,  with  white  and  corner  pillars.  lu  «""'h 
side  frame  are  three  large  windows,  with  narrow  pivottKl  one* 
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•bOTO  loTTiaMllMioii.  Aah  b  ampto]r«l  for  the  nof  frame, 
the  hocfanotkl  iMinben  being  all  in  one  |)iece  witliout  splines. 
Th«  eftn  are  fitted  with  life  guards  of  the  trigger  pattern. 

Fvtrh  c.ir  is  wired  for  iticuiKlLSL-i  nt  lam|i«,  wliii-h  jin:  nui 
ill  serins  of  firn  ofTthp  main  (-irciiit.  the  wire*  being  nm  inside 
the  walls  of  the  cjr  litihtiid  t!ic  vctilihituiv,  ;in<l  :iru  thus 
efficiently  protcctt^d  aivl  romplelely  out  of  sight  iinri  reiich. 
Two  Itj  u.|).  kiiii[.i«,  with  I i-tli!<-lr>n5,  arc  fitted  a^  hL'ml  li;.'htH. 
The  can  are  mount«ri  on  Brill  trucks  of  the  21  E  type,  suit' 
ablv  built  to  support  the  car-bo<lics  and  to  receive  the  motors 
and  gearing.  Two  cross  bars  are  provided  to  carry  the  motor 
at  their  centre*,  and  they  iiro  cusnione<l  on  the  side  bar  with 
draw  and  rcmil  iprins''.  The  nxle«  are  3Jin.  in  diameter,  ajid 
are  m.-vlc  of  Sicraeu'i  Miirtiii  awd,  capable  of  ntanding  u  tonaile 
attain  of  GO,O00lb.  Etxh.  ear  is  fitted  witJi  30in.  chilled-iron 
whaeb  and  widi  a  IMek,  Karr  complete  standard  equipment, 
indnduig  two  29a  tnatkn  notsn  uid  D.B.L  form  C  tvpe 
coDtroOmi  with  metallic  cliidd  Uov-oat^  Tbic  coatroiler 
Mmbta  «t  ft  «Mt-inNi  tnm  Hifporting  two  vertical 

SVndnii  ninn  wkSat  wn  momited  the  oonmct  segments,  one 
tb»  qrUndm  Mng  for  eoatrolKiig  ihe  powar  md  apeed  of 
tb*  car,  and  tlm  other  for  renrring  the  direelioii  of  moUon. 
Means  art  nwrided  in  the  eontrotlor  for  allowing  either  motor 
to  be  enthmy  cot  oat  of  seryiee,  an<l  the  car  to  be  driven  by 
the  other.  The  controllers  are  airangi'd  with  re^intanccs  frjv 
emergency  braking,  these  devices  being  operated  by  tiie 
driving  handle,  and  may  be  brought  into  action  when  the  car 
is  proceeding  either  forwarrlii  or  Mck wards. 

Tl^ie  p<inrer  aution  k  sitiMte  l  at  Belle  Isle,  Wakefield,  the 
Htcurii  plant  consisting  of  four  Ijancaahire  boilers,  with  the 
U8u.il  .^ooessories,  including  "  Lord "  furnaces,  hand-fired 
mocfaauical  stokers,  a  Green  econoiniser,  a  water  stonife  tank 
with  a  capacity  of  20,000  gallons  of  water,  and  two  fMid  pumps 
capable  of  d^veriiur  24^0001bb  of  water  per  hour  afaioct  a 
pressure  of  ISOSk.  Tim  feed  water  is  drawn  from  Aa  liver 
Lalder  and  town  supply,  the  water  for  ooodenaing  purposes 
being  uken  wholly  from  the  river. 

Twee  *'  Uowden  "  hijeh.8peed  triple  espanaion  eoadenaiiiic 
enpnaa  have  been  auppOed,  worldng  ait  n  atian  pnaanre  of  I 
irabb,  and  running  at  379  lova.  par  min.  DitOBlhr  coapled 
to  tbeae  engines  are  tbree  Diek^KafT  atandard  alternators, 
which  generate  three-phase  current  at  6,300  volte  and  a  fre- 
ouency  of  2.>  ~  per  second,  each  set  being  provided  with  a 
aireethr-^riven  exciter.  The  main  alternator  shaft  is  continued 
lieyona  the  outer  bearing,  the  extension  hcin^  of  the!  siuue 
diamirtor  a.s  thn  rest  of  the  shaft.  U  is,  therefore,  iinnece.sjiary 
to  provide  a  bearing  on  the  side  of  the  exciter  rctiioU:  in>m  the 
alternator.  An  extension  of  the  main  hod  pi 'it*  CLirrius  the 
exciter  field  nmpnet*  and  yoke.  The  akeniiiLors  are  tiUr- 
coniieeted,  mid  o^ili  is  wpuhlo  of  delivering;  400kw.  con- 
tinti  HUily,  or  OOOkw.  for  one  hjur  with  ii  raodprate  rise  of 
teni|*mture.  All  three  machints  are  de9i>.'ne<J  U<  nin  in  parallel, 
and  uiLuDi  are  Provided  for  raising  their  vnlt;i-s  up  to  6,600 
i.i  comjiensatt'  lor  loss  in  the  mains  when  miming  at  a  con- 
stant speed.  ITae  rotor  spider  is  made  wl  high  quality 
east  iron,  and  is  of  a  very  strong  design ;  a  flange  for  bolt- 
ing to  the  eneine  flywheel  is  fitted  to  the  hub,  and  is  praaied 
on  to  the  shaft  by  hydraulic  pressure,  and  key  aCated. 
Laminated  steel  pole-pieoee  are  faidd  together  between  two 
I'Jifit-Htcol  end  pbites  of  strong  conatnution.  The  upper  part  is 
of  a  T-shape  oonstmctioo  for  Iwldmc  tb»  MdeoOa  n  poaitioa ; 
tbe  lower  part  of  tbept^e-pieaaaiBtMifatailadtefixiiigonto 
tto  rim  of  tlm  ntac,  and  ia  beU  ia  Boaitioa  by  maaoa  d  keys. 
llMcemQvilcf  tim  Mdeoik  ia  aObaiMl.  withoitt  diatarbing 
any  other  part  of  dm  maoUaa,  1)7  aliding  the  pole-pieoe  from 
law  doraMled  groove  parallel  to  the  Aaft  Owfng  to  the 
daaigD  and  aiiapo  of  the  |K3lu-piece,t,  a  distribution  of  linug  of 
fowe  in  tlw  air-gaj>  Is  obtained,  which  ]iro<iuce-'*  .in  approxi- 
mately siniMoida!  E.M.F.  ciirvu.  Caat  iroti  is  uimjJ  lor  the 
stator  frame,  which  is  bijili  in  two  halves,  aecurely  bolted 
together  by  means  of  finished  bolta ;  it  ia  daaignwl  lo  allo^v 
oomplete  ventjlatkm  of  tbo  laminations,  luid  at  the  same  time 
to  secure  rigidity  <jf  t  i-:  t  r  une.  The  armature  eoils  are  former 
wound,  are  embedded  in  lectangulAr  slot^  and  are  easily  and 
ouickly  replaoad,  being  held  in  jMTgition  by  «ooden  wedges ; 
wajr  are  protected  onwda  tbe  laminatioos     meana  of  a  caat- 


iron  shield,  caat  in  aeetiena,  bohed  to  the  hta»  tuA  eaaOj 

removable.   This  shield  is  of  a  perforated  daiiglltailJ  dooe  not 

in  any  way  interfere  with  tbe  ventilation. 

The  .iiwitx;ht>oard  w;ls  huilt  by  Messrs.  Diek,  Kerr  it  Cii., 
and  eonKtsta  of  seven  marble  panel",  each  supported  indepen- 
dently on  an  iron  frame,  'i  lie  Vioard  comprises  tlir&o  generator 
panels,  one  power  i)ftnel  and  three  high-tension  feeder  panels. 
\  great  feature  of  the  -iwitrh hoard  is  it'i  (-iitim  alwcace  of  com- 
plication. The  iieiitt-al  [Kunt  of  each  alternator  armature  is 
earthed,  and  the  three  c.iVile.s  t-iken  under  the  floor  to  tbe  back 
of  Uie  Ijoard  only  a  ^e^v  feet  away.  Tappin;;s  are  taken  off  for 
the  potential  tian^ifMvmers  whof»e  sniondanes  am  connected 
through  synchratwiing  plugs  to  the  synchronising  'bu«  bars. 
The  (dtemator  leads  are  then  taken  through  a  threo-phase 
hand-ojiorated  oil  switch,  full  particulars  of  which  wul  be 
found  in  Tlif  KUrlrkian,  Vol.  I.IlI.,  p.  264,  and  af tar  a  onrrent 
tiuusformer  haa  been  inaeried  in  one  phaae  they  are  connected 
to  the  Ints  ban  tlntnigh  the  ustml  knife  diacottuecting  switches. 
Bare  metal  Im  bar*  have  not  been  employed,  but  in  their 
pUce  are  three  inanhted  cables,  carried  by  porcelain  insulators 
on  iron  Imckall  f aatened  to  tif  wall  above,  and  behind  the 
board itaaU.  Batwean the ganeraMn and  feeden  the  Whan 
are  brongbt  to  the  eeiitre  panel  on  the  board,  and  a  enrvent 
tranafotmer  ia  inaeited  in  aadi  There  k  elao  n  wattmeter 
transformer  in  one  phase,  so  that  it  is  poaaible  to  tell  the 
current  in  each  phase  at  any  instant  and  the  kilowatts  pa,saing 
from  the  generators  to  the  feeders.  A  recording  watt- 
meter is  .il.'o  fixed  on  the  middle  panel.  For  each  feeder  the 
connections  are  made  to  the  bus  hai-s  throuph  knife  discon- 
necting SwiCchts*  and  oil  swiu^hos,  the  thre«  cables  theu  enter- 
ing a  trifurcating  box  and  emerging  a.s  a  three  core  feeder. 
Between  the  kniUs  .switch  and  the  oil  swiub  is  a  current  trans- 
former, the  sccnndary  of  whit  h  is  connected  to  an  ammeter  on 
the  front  of  the  board,  lied  and  green  lamps  on  ciich  panel 
indicate  respectively  whether  the  oil  switches  are  ctoseii  or 
open.  When  one  of  these  switches  is  0|>eued  by  liand  in  tbe 
ordinary  manner  the  lamps  are  of  little  use,  since  the  smtch 
handle  is  itself  a  sofficientlv  good  indication  of  the  condition 
of  the  switch ;  bnt  when  tne  switch  ia  opened  automatically 
the  handle  remains  in  the  "  closed  "  posiUon,  and  hence  the 
iioccasity  for  the  lamps. 

The  sub-stations  are  fed  from  the  main  station  by  dnnlioate 
three  core  high-tension  lead-coverod  cables.  At  the  Wakefield 
sub^tatioD  then  are  three  Diok,  Kerr  standard  200 kw.  com- 
iwund-wwoid  lotocy  eoDvwtoci^  running  at  700  ran.  per  miiu, 
and  generatfaig  eontinnona  current  at  500  to  ftSO  TOha.  Each 
rotary  has  ita  oouplailMDt  of  single  phaaa  oitoaoliad  atep-down 
transforman,  and  la  capable  ol  dealing  with  an  ovanoad  of 
2!>jaer  cent,  for  one  hour. 

For  starting  up,  a  small  induction  motor  ia  provided,  which 
may  be  belted  to  either  of  two  rotaries.  It  \»,  of  course,  also 
possible  to  start  up  from  the  continuous-tuircnt  side  or  from 
tlie  aktuiutiiij;  l  urrenl  side  in  the  usual  way.  The  switch- 
board consiste  of  15  white  marble  panels  and  is  similar,  on  the 
altemaUnfr-cnnunt  side,  to  that  at  the  jujwer  station.  On  the 
coutiuuou.s  current  side,  it  is  so  much  in  accordance  with 
Me.siirs.  Dick,  Kerr  lV-  Co.'s  Hlaudani  practice  that  detailed 
description  k  quite  unnecessary.  Five  feeders  emauat*  from 
this  station,  and  e»':'It  i-  [^r  -i*  -i      bv  n  circuit  breaker. 


THE  TSBTINQ  OF  TRJLM8F0RM££  l&OM. 
n  LAMOnOT  W.  WOD. 

It  is  now  generally  acknowkdgad  that  tiki  beat  vnr  of 

measuring  the  losses  taking  place  m  tranaformer  trou  U  to 

make  the  nieasui  oments  by  means  of  a  wattmeter.  The  method 
of  meiisuring  the  hysteresis  loss  with  a  ballistic  galvanometer 

or  hy  tiicuis  of  Prof.  Ewing's  hysteresis  tester  ia  inttircsting, 
b  it  unfortunately  of  little  practical  value  in  the  case  of  trans- 
former iron,  unless  some  incle]>ondeiit  method  of  iiiaailll in|i.  Ihe 

eddy  current  losses  in  the  iron  cui  he  devisetl.* 

The  wattmeter  methrel  of  t<;stiiii,'  tiunsformer  iron  deter- 
miiitjs  ihv.  ii'ial  loss  taking  plate  in  the  specimen  under  teat 

•  •'  Rn«rgv  L«t;'«!i  in  MaKn«l>«inK  Iron."  Paper  rasd  befor*  Soetion  Q 
British  Assosdetieo  at  CanbiMge,  1904.  r««i£(«eiricMi>,  Sept.  >,  UOi. 
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So  far,  ao  means  hju  been  found  of  separating  the  hyateresu 
lots  fron  (be  eddy  current  !o«s  vrith  more  than  approximate 
taouwBf.  As,  however,  it  is  only  the  total  loss  that  is  required 
to  b*  kBOWB  IB  practice,  the  Mparation  of  the  two  loas««  from 
Otob  «UNr  b  Mt  of  asj  gre^t  imi>ortance.  The  toUl  low  is 
bMoaottj  Aoat4onUouno  hjnteraait  kM«  alone,  mi>1  tlie  ratio 
Oi  MM  (««  CHUMt  be  takm  M  tomtMltt  but  d(}|>«i>d»  u^n  the 
fnqiiaBqr«i>idiidioB,tludaiMtQf  phtMud  tJia  qualily  of  the 
ifon. 

There  is  considerable  evidence  to  lliOV  tbat  hygtennfa  Viriw 
proportionally  to  the  fre(|Uoncy  and  as  the  1-6  power  of  tfie 
udaction.    It  would  appear  from  experioMaU  oirried  ont  on 

iron  rolled  from  the  same  bulk  but  to  different  thicknesecs 
that  bysti'rcHis  iiu'nia.'Mss  as  the  lliickncss  nf  tlu'  pliit>'.T  is 
roduccn.  TLL*  in  probulily  iluo  t<i  iLc  kiger  proportion  of 
mau^nctic  <ix)de  of  iron  en  tin:  thiniiur  platee  W  tho  Q]r*twe*>* 
liiv!  in  ui.igiictic  oxide  uf  iron  in  very  lat^. 

Kciilv  l  urrciit  lo.^sc.H  ;irc  «imctimo«  couftidcrod  to  bo  jirojwr- 
tioiiul  t«  the  si^u^-e  of  the  iiiilurtinn,  th«  square  of  the  frequency 
iunl  the  square  of  tlic  thickufM  of  tin-  plates.  This  thi-jo- 
miuare  law  would  hold  if  lh«'  Ux  aJ  f  induction  of  the  nihly 
cnrreiil«  Loulil  ho  nc|j;lc(.-tc<l.  T'lifortunatoly,  howe\  ,  fnr  thuse 
who  like  their  matheir.atics  to  In-  Binijih',  thu  solf-imluclion  of 
the  cddita     by  no  means  neyli^'iUlo. 

For  example,  if  hysterenis  varies  as  (inductioii)' '  and  eddies 
mriea  as  (induction^-,  theo  the  total  loss  should  vary  as  some 
Mwar  of  Uie  iadttet»OD  of  giwter  ndiM  (hen  1-6  end  Iwe  then 
Jb.  pfMtiea  ifeii  fnquamly  faunl,  howover,  ibtt  dio  totel  km 


varies  at  less  than  the  1-C  (lowerof  the  induction,  and  sometimes 
even  as  low  as  the  I'-l  power  uf  the  induction.  The  evidence 
from  tmU  Ciurio'l  out  with  the  bulhslic  :;:ilviinonicter  H  so 
strongly  in  favtrnr  of  the  Huppo-iition  th:»t  hyat<freii-i  varies 
as  (induction)'*  thitt  it  aut  only  ho  i  oiiel.i<lod  that  the  e<li|y 
current  loss  varies  a-*  Homuthm^  Iras  than  the  si|uare  of  the 
indnetion,  l!y  a-ssnniinf;  that  hysteresis  varie-s  ;ls  frc<|\ieii<:y  it 
con  hIh-1  Im5  short  ti  hy  ox[>eriliieut  that  the  ediliiw  are  prupeir- 
tionjil  to  something'  Kiss  thun  the  a'piiirt^  of  the  fri'qnencv. 

E<l<lic»  VLkiy  at  "oiMeihirtg  leiw  than  the  -oiure  of  the  thick- 
iiuHs.  Tfiis,  hort i  ver,  i»  not  SO  well  ostublishe'l  as  their  variation 
with  iuduotiou  and  tre<|uency.  It  is  evident  on  considemtioti 
that  the  fact  of  the  eddies  poueasing  local  self-induction  would 
account  for  the  deunrture  from  the  three  square  law,  and  that 
the  departure  would  be  in  the  direction  indicated  abONk 

It  wodld  anpear  to  be  impossible  to  reduce  the  laws  govern- 
ing the  tolailoes  in  tranafonuer  iron  to  a  simple  formula. 
It  n  tUOOMBiy,  therefore,  that  testd  should  be  carried  out 
Wider  the  eotaiel  cooditions  as  to  induction  and  frequency  with 
which  the  iron  wiU  be  used  in  practice.  It  is  often  found,  in 
comparing  two  einiples  together,  that  the  one  which  is  the 
betttv  at  •  oflrtMU  iodiietioo  «id  fnquaiu^  i»  the  wane 
»piiilliiiii  gf  the  twD  when  the  waditieni  mb  ehinyd. 

1b  whig  •  vattnatar  for  leatiBf  tamSamm  mnikwait 
tJtmfB  be  nnemberad  diet  tin  SutniBaot  iiuhidea  ha  ita 
Bwaaweiiwot  pert  of  the  watts  consumed  in  the  instnuMot 
itaat^  either  tut  cwmuoed  in  the  eeriea  ooil  or  that  couaunMil 


in  the  shunt.  It  is  advisable  that  the  correction  neoeaaary 
from  this  canaa  ahould  ba  reduced  to  the  smalleat  possible 
dimensions.  TUa  »  boat  attained  by  connecline  the  wattmeter 
so  that  the  wattmeter  regiatara  the  loaa  in  ita  uunt  eoil.  Hm 
auxiliary  resiataaoe  in  tM  abuot  oirMUi  ahoukl  be  redaoad  to 
the  aoMUaat  Tihw  perowaibK  baaihig  IB  Dmd  that  there  ainit 
be  aiilliaiont  nriataiMO  id  the  ebcnit  to  eaonlatelj  drown  the 
Bal{4iidaeliOB  «i  the  shunt  coil  itself,  otherwiae  the  wattmetor 
wfll  not  lOed  ooiTectly.  By  winding  the  traodormer  iron  under 
teet  with  few  turns  only,  it  is  possible  t«  arrange  tliat  the  watta 
ooosumed  in  the  shunt  coil  of  tne  wattmetor  shall  be  quite  small. 

The  simplest  way  of  arranj^in^  the  ciriuit  for  Itjstiiijj  a 
sample  of  transfuroitir  mm  ia  iia  sliuwii  iu  F^j.  1,  An  electro- 
static  Voltmeter  i^connectod  across  the  terminals  of  tlio  winding. 
Tlie  iihuiit  coil  of  the  wattmeter  i»  connected  in  parallel  wiut 
the  voltmeter  and  the  series  coiLs  of  the  wattmeter  ai-e  coU' 
nected  in  series  with  everythin}.;.  The  iiidiietiuii  is  calculated 
frotii  the  voltmeter  rea«linf;s  l-'iom  the  wattmetor  reading  has 
to  be  dtoductc<l  the  late  in  the  shunt  coil  of  the  wattmeter,  and, 
what  ia  mon*  'lifhenlt,  tlie  C  1;  loss  in  the  w  imling  of  the  trans- 
former. This  is  )iy  no  msaus  uoalisible,  and  may  be 
actually  greater  than  the  Ios.s  ia  tho  ironltaaU  if  <a|f  «  few 
])0Unds  of  iron  are  being  tested. 

It  is  far  better  to  arrange  the  cireiiit  as  shown  in  Fig.  2. 
The  iron  under  test  is  wound  with  throe  eireuita — ^uamdy,  one 
primary-  and  two  secondary  oitatuU.  An  eleetroetatio  volt- 
meter IS  cimnected  across  one  seoondary.  This  measurea  the 
induction.  The  shunt  ooil  of  the  wattmeter  is  connected  aaroaa 
another  secondary  windin^g.  The  series  coil  of  the  wattmeter 
it  connected  in  series  with  the  primary  winding.  this 
"'-"'flTrmi*  Ihit r*B  Ifim  in  thtprimaiy Trinding lariimmnHtd 
fron  tho  MttMtar  Nodiag.  Tho  ihiiuit  kei  en  ho  udo 


Km.  1. 

small  and  is  easily  calculated  from  the  ratio  of  the  windings, 
the  reading  on  tho  voltmeter  and  the  known  resistance  of  the 
-ti  1:1  circuit,  .\nother  i^'reat  ailv:uitage  is  that  hy  varying  the 
wiaiinij;*  the  Wattmeter  coust-aiit  can  be  varied  to  obtain  ^ool 
readings  on  the  wattmeter  under  all  coiiditioBS. 

This  i«  the  metht^nl  employed  at  the  Westminster  Etcctrieal 
Testing:  l.alMiratory .    The  apparatus  ui«.-d     as  folhjws  : — 

A  set  of  staiiJaiil  cuila  wound  on  MUiU'c  hoLbins  are  per- 
manently tixed  on  to  a  wo<xlen  baM.  There  are  six  volunotcr 
toils,  thiee  wound  witli  2,(XK>  turns  each  and  thre*^  with  •'iOO 
each.  The  coil  fur  the  ^huiit  of  the  wattmeter  cousistji  a.s  a 
nile  of  -U)  turns.  The  jirimary  coi!  consists  of  two  turivs  ouly 
and  canies  up  to  .lO  anijH'te*.  The  v»atlmeler  is  of  tho  reflect- 
ing i)atteiii,  anti,  with  160  ohms  in  series  with  its  ahunt  ooil 
and  the  iibove  winding  on  the  iron  to  be  tested,  reads  up  to 
1 1  watts.  By  varying  the  winding  good  readings  can  alwaya 
be  obtained  on  lx>th  the  wattmeter  and  the  voltmeter. 

The  iron  is  obtained  in  the  form  of  strips  7iu.  long  and  lin. 
wide.  They  are  arranged  in  the  standard  coils,  as  shown  fai 
Fig.  3,  with  butt  joints  and  breaking  joint  in  altamato  hwor*. 

Uuidca  an  jwovided  to  keep  (£0  atemtiiiigi  m  poowion. 
Mparatni  takes  about  Slbb  of  iioo. 

Bofiiia  ooBUeDcing  a  aeriao  of  taata  it  it  irnifiTj  to 
ditanBiu  tho  p^aioal  diunuion  of  tfwawipl^ 

Wo  raqtun  to  laM»r  tho  weight  and  neaa  oreai  soetlon  of 
tho  iron.  Tlwinoan  thickness  of  the  iron  cannot  b«  satisfao- 
todljr  naaaund  with  •  nii«romet«r,  as  it  is  generally  too  imall 
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being 


vjtli 


l«  tdmit  of  nuih 
«ppragiiimit»  Mcnnqf . 

lliemBiii  cnwMeotioiHd  araof  innw  bMtdttoniiM^ 
potiMlMt  ci  tbd  wiiglbtt  spedfie  gnvitj  tad  length  of  each 


pieoB.  The  formiib  i»  aa  follows : — 

.  Wcieht  of  iron  in  crammes 

Area  in  mi,  cm.  =  t.     -.^  .      i  ■  • 

'  bl>ecinc  gi-aviiy  x  lungth  ol  magnetic  c;n  ii;i 

The  apocific  gravity  should  be  obtained  by  wcighiug  the 
wlinlp  niiisB  of  the  iron  in  b-jth  And  wat«f.  It  18  not  suffi- 
cicai  lo  lake  ihc  sjiecilic;  gruv  ity  <if  a  iinj^lo  stamping,  as  there 
K  always  a  consifltir.ilile  variation  l>etivooii  tlic  stampiiis-^. 

Tbe  ILiM.S.  value  ui  the  iitductivn  may  be  calculat«4{  by  the 

fonnnU  '     .        ^lun  BaRHiL  ndae  of  the 

2  X  N  X  A  X  T 

in<luc-lion,  V  =  reading  on  ele«tro6tatic  voltmeter,  N->perio- 
did^i^A-area  of  iron,  T^tuma  ua  Tattmeter  eeoondary 

The  iron  losa  is  generally  expressed  ajs  so  many  watta  per 
pound  for  vorioiu  values  of  B^.,  Where  the  alternator 
employed  givea  a  sine  wave  foim,  B„.  may  bo  found  from 
the  ItMS.  value  of  B  by  multiplying  by  141. 

Fur  the  «ake  of  tuifonnily,  tramloniier  iron  teata  abould 
nlwap  be  oatnod  out  with  cnmntfraB  ftiiM«ftVO«lta»tor. 
If  thia  ia  not  waetkaUe,  the  form<-fMtair  id  0»  altomator — 
f.e.,  tlie  nlio  01 BJIA  voltage  to  nuutimttm  voltage— ahouUI 
almja  lie  ateled.  Sinee  fayatarMis  is  probably  the  m«n- 
immUA  ttpn  ilie  naidiiiDm  voltage,  and  eddies  uprin  the 
R,M.S.  ToltaBe^  it  ia  evident  that  similar  re«nlu  cannot  he 
eiqiected  when  teata  are  carried  out  ou  widely  difiCmng  wav«»- 
foim. 


[  or  TSAMVAT  MD  UOHT  BULWAY 
0PFICULL8. 

(CMduded  (rmn  g,  UL) 
On  Thttrsday,  Novetthet-  3id,  Mr.  F.  Coutte  (Ayr)  read  a 
^per.  entitled  "la  ow  Pieaant  Sntau  of  Tiolnt  Chaeic  (be 
Baatt" 

IninkadiMiaiKthia  mbj«ot.tbea«aarMidhinaMtliiiiiit<!ntioo  to 
80  !Dte  O*  dutaOa  «f  eoranran  praetioe  in  Ikktt  in«|iMtiaiii.  Iral  menrly  to 
ihrnw  'm\  «  f«w  niggcetions  with  a  view  lo  uccrUiining  the  views o{  other 
nii"n>>er  n  the'  diKUMion.  He  was  doc  in  tavour  o(  the  employiucnl  o( 
uiiifiinii.  ci  intpccton,  but  proposed  tlie  etiiplojrmcnt  of  ordinarv  put. 
scnjfi  1-3,  who  for  a  *inoll  annual  pajrraent  woiUd  b«' willin),- to  filAv  ihc 
|iart  of  plain  clocbea  detectives,  in  addition  lu  following  Iheir  ortiuiai; 
viii'Aiioiu.  Another  auggestioa  made  by  the  author  was  that  all  muni 
opal  and  coiiipaoy  tramway  undertakings  should  form  a  detective  rtail  of 
specially. trainni  men  aril  n-omen.  who  would  travel  about  o\  tr  the  \«n*n,i. 
*.v»tem»,  nevt  r  n-niaiimr  icirig  in  one  town.  These  delecii . <  -:  wu  ild  nn; 
be  rii««t(a<«^  ^'"^  and  tbejr  would  b«  aUctOMpart  tavonritbiy  on 
hotteal  MDflafva  aa  wtU  aa  nnlaviiinh^  an  dtabd^Hi  out. 

▼arhmwHrtnidletQry  «pial«ni  iraia  cipNiMd  in  fha  diaeuMion.  one 
nsfciber  pjpnwpintr  the  npinion  that  private  detective  ataifa  werw  Usually 
ri  cruitt  d  (rum  u  cljwii  «lm-h  was  not  to  b«  trusted.  He  oonaidered  that 
the  majority  ol  tlie  jdoti  were  honest.  Another  upeaker  ixxKlr-ninw)  th? 
ptopoaition  to  employ  tba  public,  and  tupporioii  iho  "  inter  cum  pun  V 
MfO^m.  of  checkers  already  sogRested.  He  tliaugbt  that  if  tgoduttton- 
really  made  very  maeli  didioaestly  they  would  not  be  so  anxious  to  b« 
drivers  at  (4.  per  boor  norc.  Other  apoakers  expressed  the  oninion  that, 
a*  n  miff,  pai-omicfrs  were  mori"  Jislnnirai  than  CMiiductor.".  Mr.  Coulls 
In  hi-  r.  [I 

drtvfj  -  bfctiUA^ 


h^'  <lld  not  l*iU'vr  1:1  ihr  jirivatf  detectiv^.  sv^U-ra,  nnr  in 
nduct-?r  bv  avetagio^  UU  retMpts.  ConilMtuti  wnnli^l  to  U' 
iHi'  latter  did  not  come  so  much  in  contMt  with  -.lie  \i<ib\  \t: 
1  he  iiuxt  .iij<l  liitt  item  on  the  agenda  was  a  Paper  by  Mr. 
Jolin  I.  H;ill  Dii  the  J.  S.  liawotth  regenerative  control  sys- 
tem, in  the  absence  of  .Mr.  Hall,  liowever,  the  subject  wuis 
introducod  by  Mr.  Alfred  Kaworth,  who  nsferred  to  descrip 
tiotiH  of  the  avitom  which  have  appeared  from  time  to  tine 
ill  v:irioua  tenhnfati  journals,  and  to  remarks  which  were  mailt 
in  the  di»ou»inn  on  Mr.  Hill's  Society  of  ArU  Pa|)or  {Tht 
JUeelrirmn  of  October  2)Sth,  p.  68).  Very  few  member 
appeared  lo  be  familiar  with  the  aratem,  and  tboae  who  wcru 
mrefened  to  feiarve  eritieiiin  uatil  it  wna  hirthar  devcloii«d. 
One  apeaJnr  anprenod  the  qpinioii  that  the  ehief  aaving  wa.s 
iiMwanngKbatinlinkeUoelia.  Another  thought  that  the 
enploypent  oi  "«waMb  "  can  in  hJlly  diatricta  was  not  safe, 
httl  henfloniBUUidad  that  boys  should  be  employed  aa  conduc- 
tota  on  Terj' small  ears.  \  mt'iiiljfr  who  h.nl  h^ni  e\petieiicL- 
vith  Ifr.  AAWortb'a  .system,  eapt^eaaed  a  conviction  that  it 


eltotad  eonaidenhU  eeonomy,  and  Ihat  «Be  olhar  great  ira^il 
in  Ha  iavoor  was  the  abaeDca  of  Com  required  in  raeUatioin. 
Cara  AMed  with  regenerative  control  ran  very  nnoothly,  and 

it  was  very  convenient  to  be  able  to  mark  apeoda  on  the  con- 
trollei-  notches,  since  one  piirticular  position  of  the  controller 
always  corresponded  tflonc  purtii'nlar  .^pt'i''l,  no  iiLiiior  whether 
the  car  waa  goiuf;  n\t  or  ilown  liill.  Tliuic  j^i^uit  economy 
in  l>rake  gear.  011  hi.^^  tiuniwuvH,  which  were  situat*Ml  111  .i 
hilly  district,  it  wa^s  im  uuiumuum  thitifr  for  a  series  parallel 
car  to  wear  out  a  pair  of  slipper  bloi  in  a  hin^'lL;  li.iy,  during 
the  «ca»on.  The  great  dis:iavantage  of  Uie  system  ■iv  aii  it*  alow 
sjK'eii  up  liill,  aini  if  it  were  attempted  to  go  more  than  5  or 
ti  miles  per  hour  up  a  gradient  of  1  in  1  '2  t liere  witi  sparking 
at  the  commutators  ana  the  armattne.s  ^^'ot  vdiy  hot.  iicliable 
drivers  were  a  noco^ity,  and,  ou  the  whole,  he  did  not  consider 
that  the  system  was  yet  out  of  the  experimental  stage.  Other 
s|)eakeBa  expiessod  dulikc  of  the  "  one-man  "  car,  and  thought 
thut  ita  adoptioii  would  not  effect  a  aaving  te  bhoor  ao  gnat 
us  the  corresponding  loss  in  traflic. 

In  his  reply,  Mr.  A.  Kaworth  said  it  was  impossible  to 
reverse  from  the  front  (A  the  car,  and  thia  waa  eonaiderad 
advantageous.  Regenerative  noton  were  about  8  pereent. 
heavier  than  levie:-  motors. 

ll  wsLii  llii.^n  proposed,  .seeonile<l  and  carried,  lliat  the  next 
meeting  of  the  .As^oeiation  be  Ijeld  dt  Bristol  in  .\]tnl,  rjij.'i, 
and  after  a  vote  of  thanks  had  been  acconlod  to  the  Mayor 
an>l  Corp'oiution  of  Waketield  and  to  the  ah^iimil,  Mr.  H. 
Knghuid,  the  meeting  conchuled. 


NOTES  ON  PEBHANENI  WAY  FOB  TBAHWAY& 


The  following  is  an  abstract  of  the  discussion  which  followed 
.Mr.  A.  N.  Connett's  Paper  on  the  above  subject  read  before 
tlic  Tramways  and  I^ght  Kail  ways  Association  at  the  Some^ 
of  Arts  on  Thursday,  Noivemhw  3rd.  The  Rtper  itself  wna 
published  in  onr  laat  mm,  p.  89  :— 

The  PRE8It>BMT  (Mr.  AHM  Baker)  coocralaUted  Mr.  Coonett  on  Ms 

ci.;'cllLiit  J'spcT,  tut  resTPtted  thii!  ibv  itumor  had  said  nottiirg  aljoin 
crrugatioa  of  raiU.    Un  tht  nlil  linrrr  i  ram  ways  the  oorrugatioo  ef  rniU 


was  unJcn^ 


lown,  bat  on  some  of  the  modem  ekcSlte  tftUm 
n^tiaas  which  ilawnalBad  the      •(  Qm  nOa 


often 


failure  at  the  joini*. 

Mi.  K  J  HOWLET  joined  in  with  Mr.  Conm^U  in  hid  praiisa  U 
-taiidajdi'.t'ti  rails,  but  he  thought  it  a  |>Uy  thut  the  Rtandards  (^nunitlM 
lud  Jtt.il.jJ  upon  rail  standsriJs  in  which  the  wiiltb  Kt  the  top  varied 
'uth  d^ffcfruQt  sizes  of  rtiil-:.  Thi^  wn  iN!  ni.  un  flint  il.M^'.'tni  wheels  with 
tluletcul  UangeB  woald  have  to  be  usn)  in  oonjunctiuo  with  the  various 
..<i£e&  of  rails.  H«  waa  ot  tht  Cflaion  that  a  «.tandanl  width  L.f  .>!□  ebooM 
b«  adopted.  Hewma  ia  tavwar  of  in.tpcetinK  the  joints  ptri<:.<i: chilly,  as 
recommended  by  Mr.  Connett.  Ii>  a  certain  .■^_v.^lt^n:  iji  hud  tiie  ;n'nt!i 
inspected  alter  six  niojithn  service,  and  had  foiui.:!  that  t  'l.  n.it.  m  rc  <n 
loose  that  it  required  from  half  to  one  luni  lo  tiKi>^>  them.  I'he  oo«t  of 
thia  inspection  worked  out  at  about  !is.  fld.  per  joint.  He  emphasised  thi- 
importanoe  of  atlendin«  lo  a  loose  Joint  at  once.  Joint-twxss  tiad  (be 
disadvantage  of  aceumiOaliDg  water.  H*  MfNtM  that  Hx.  OsQUialt  M 
not  referred  to  the  oonstruotion  o4  tlw  unwuwnt  mj  in  andytat 
districts.  &«  this  wft!  of  nciiin.  inijxjrtajice 

Mr.  It.  COSATY  fu^uured  the  lu^mg  o(  the  rail-  .jn  w.>oii  ■  It  npitiidinul 
sleepers  could  be  used  with  advantage  for  this  purpose.  It  imfoa 
aible  (o  hold  down  the  rails  at  ewy  Mint  kgr  UMana  ti  aiMborv.  He 
a^^eed  with  Mr.  Howley  that  a  onilomi  tn*i  tot  all  tite  aizea  ol  standard 
mil..!  •■ionli  he  dsBirUibU'.  A  continuous  rail,  he  thnught,  miRh!  li'ud  to 
<Unl.»rtion=.  of  the  tri<;k,  und  he  wui  not,  (or  this  ifaaon,  in  favour  nl  such 
a  rail.  Un  the  other  band,  a  liiih  piaie.  with  half  a-dosen  boite  Uie 
beat  we  had.  Tramway  Iruoka  with  rigid  wheel  bases  caueed  mach  wear 
and  tear  at  the  curves,  owing  to  the  aziea  no«  being  able  to  take  up  a 
radial  position  with  regard  to  the  curve  through  which  the  car  waa  pass- 
ing. La  order  to  reduce  the  we«r  and  tear  as  much  as  possible  the  wheel 
Tiutii-  hud  lo  l«  kt|)t  emnpa.-utively  nhnil.  bist  thi?  in  its  tisrn  ctiniltici^i  to 
pili^liiiiK  and  to  u  jfrky  iin/tion  t;(  the  cur  s*ht::  loumiirji;  eurvc;^.  To 
avoid  tiicse  djsadvantagae  tie  had  deaigued  a  truck,  the  two  axles  ol  which 
had  a  certain  anwnat  etftari  10  ttatWMgr  aeuM  lake  ap  a  radial  portion 
witli  regard  to  tha  mirve.  Tba wbael  baae  of  Oils  tmek  was  8ft.  6in.,  and 
!'.  kud  hccil  in  use  at  BirmlnKhum  for  over  a  venr.  Each  a.vle  n-.iKhl  be 
r.-j.'urdfd  aa  a  bogie  in  itself,*  The  ^[>eJllt(T  »u--.  not  in  iivoiir  of  vr<xxl 
piivin;;.  In  on*  inst!*^;*;  hn  h«d  oh; 'Tvcd  thu".  •.h<.  ^.itt  wwxl  paving  ot  a 
oi.'rttt];i  LriJkinwu)'  hud  ri:.^>ri  .n  noiv.n  plj^.'r.  .  t.:.:  u:<  rnuol^  as  l^in.  wUUn 
tlicec  uuutlia     Hiud  wood,  hovicvci.  was  better  i::  ttiu  rtspMl. 

*  Some  further  particulars  of  this  truck  and  an  illosliation  of  it  arc 
pablished  on  p  133  of  thh  hru<-,  .\  nou  ona  tramwaf  tnMk  coniftructed 
oa  a  simitar  principle  )  v  h  C  intinental  flmWill  bamoniin  The 
triciiM,  VoL  LUL,  p.  4l!l.— f.  .  ■ 
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Mr.  MII.LKK  ut{nxHi  villi  thr  olhor  tpwVwi  regarding  the  question  of 
auadard  r&iU,  anj  hr  wax  of  otiiiiion  ihkt  the  heavier  uzea  of  rail  ought 
to  be  the  »anie  in  treail  an  the  liRhler  mils,  but  ilee|ier  If  we  oame  bark 
to  ipUea-bar  foiau,  after  haviiiR  lookeil  for  ynara  for  a  aubtititote,  we  were 
relrogiad*-  H«  liad  Mwn  t)w  tiiermlc  pro<'i-«s  nt  welding  40  veara  ago  in 
KiMD,  and  brthuught  ^le  conlinuoa»  rail  a  decided  advantaKe.  It  wa« 
preferahle  lu  lajr  the  mnorrte  toun<latioD  lint,  and  to  pack  up  the  rails 
afterward*. 

Ht  MlORKOOH  Haid  that  a  \Hn  rail  was  a  good  rail  all  round,  and 
L-apcciall;  au  with  reKard  t»  navlnj^.    He  favoured  the  continnou*  rail. 

Mr.  KltOWN  conllrtiied  Mr.  Connett'a  obaenationo  tliat  two  boi;ie  earn 
require  mori'  p  iwer  tlian  Hinnle  truck  cari!  lie  drew  attenlinn  to  ibr 
iteceaaitjr  of  lakiuc  ventrituKai  furc«a  into  account  when  dealing  with  tlie 
problem  of  carves.  ManKancM!  talU  wer*  remarkable  in  that  the  en- 
wheel!)  did  not  cut  into  ihem. 

Mr.  H  M.  H.WKRS  dMnriiml  a  Continental  permanent  way  which  he 
had  rtvently  had  thp  opportunity  uf  iniip*'Cling,  Nn  concrete  was  u«ed. 
but  the  raiU  were  luppurlnl  on  nlMptTK,  which  n  trr  laid  on  a  lied  of 
broken  ilone  The  railL  weixhiMl  from  '.I5lb.  to  lOOIb.  per  yard,  an<l  the 
joints,  which  were  cam  welded,  Kave  every  aati^faction.  Nn  trouble  wan 
e&perienoed  from  expanjion  and  no  corrugation  phenomena  viere 
obsvrred.  Hr.  Bayen  thought  that  the  corruKatu>n«  might  be  eiplained 
by  the  utifl  anchor  |ioiiit:> :  between  Ihoar  puinta  the  rail  waff  ticiible  to  a 
certain  amount,  but  the  anchor  iMiintii  thrtiiAelvex  nui>,l     conNi<lert.d  rigid. 

Mr  A.  N  Conn  EXT.  in  reply,  con  tnunl  that  he  could  not  eiplain  the 
corrugatiuna,  bat  an  he  did  nut  moaider  thi>  phenomenon  aerious.  be  did 
not  trouble  himaelf  much  about  it.  With  regard  to  the  >|ucatian  of 
standard  raiU,  he  thou^iht  that  wherever  different  eiiea  ol  rail*  were 
employed  on  one  and  the  same  »y»leiii  the  difficulty  introduce*!  by  the 
diQcrent  widths  of  treada  might  be  ovrrcoiiie  by  adapting  the  wherl 
flanges  to  the  amallvst  size  ol  rail  used.  Mo  agreed  wiib  some  of  the 
■peakers  that  deep  rails  give  good  retulta  and  are  oondueire  to  good  joint-i. 


LABQE  INDUCTION  MOTOBS  AT  ST.  L0UI8. 


Ity  reaaon  of  the  exceptional  m/v  of  the  operating  moton.  tile 
reiitrifupol  pumping  plant  that  auppli««  water  to  the  caacadea  in 
the  St.  iiouia  exhibition  Kronini'i  laav  be  claiwtd  a*  one  of  the  most 
int«rMtiiiK  of  the  many  exbibita  to  which  electricity  ia  allied. 


Oxt  nr  Tunrt:  2,riOO  ii.r.  W» -,ii.N<tiiui-.»;  iM-tcrios  Moious  is  C.tw.  Ai,rj< 
Pl'Mrixa  PuLST,  Furivu,  Bau.,  St.  Locut  ExHiuino.v, 


Thrra  Worthingtun  ri'ntrifiiKal  puiup«  are  installed  and  each  of 
thciH'  IK  directly  cuiiph'tl  to  a  2,0U0  II. i-.  WeHtiiighouv  iii<]ilcliuii 
motor  Hupplied  with  three  phaac  current  iil  a  preiwLirc-  of  *i,000  vi.iU» 
iind  a  fretjiiency  of  '2.'>  'v  per  second.  Thr-Ko  motors  ran  at  it  spet'il 
of  revs,  per  luin.  and  it  U  said  that  ihcy  ore  the  largest  in  the 
world.  The  fnuiie  of  each  ia  composed  of  a  circular  iron  caami; 
aurruiinding  a  core  luudc  up  of  overlapping  punchinf^a  uf  soft  stfcl 
laid  so  as  to  break  juititM.  The  core  is  slutted  to  receive  the  winding 
which  is  composed  of  cupper  strip  llireinleil  thruUKli  pi«rtlall>'-clu»e«i 
slots  and  retained  in  place  by  the  ovi-rhaiik'ing  ti]m  of  llie  teeth, 

A  laminated  core  luoimted  upon  a  ciut  iron  spider,  into  which 
the  pnnchinRB  ore  dove  tailed,  con8titute»  the  rotor.  The  winding's 
arc  made  up  of  coils  of  copper  strip  arrani;ed  for  three  phii»c  work- 
ing and  comircl4'd  throutin  collector  hnK!>  of  the  spider  type  to  grid 
resistances,  operated  by  a  hand  controller  of  o4  stops.  Ei»ch  motor 
ia  pmvide<I  v\  ii)i  its  tm  ii  swttchljoard  pliu'ed  in  the  pimipiug  station, 
the  coulroUiug  and  uiMsuriug  v<|uipmvul  cuii»i»tiug  uf  amiuclcn-  luid 


vollmi-terH  of  the  Westinghouse  ty  pe  K  pmit  rn,  and  automatic  type 
I>  circuit  bri'ikkcna.  the  latter  iM'iiig  interlocked  with  the  motor 
starters  in  such  a  manner  tliat  it  is  impossible  to  close  them  unless 
all  the  resistance  is  in  circuit.  A  current  of  H.l  amperes  is  required 
for  starting,  and  at  no  time  between  start  and  full  speeil  does  the 
current  exceed  thnt  re<|iiire<l  for  normal  working.  They  are  entirely 
■elf  conltkiiiiil,  the  l>earingi>  being  i>upport<-d  by  end  brackets  bolted 
to  the  framt-s.  and  connection  t<>  the  pmupe  is  made  hy  riexible 
couplings,  l^iich  pump  is  ca|kable  uf  delivering  between  !t-'>,000  and 
-(O.UIIU  gallons  of  water  per  minute,  an  amount  that  hits  been  found 
niiiply  siiOicieiit  for  the  operation  of  the  cascades.  Current  ia 
aiipplieii  by  the  14,1X1)1  II. H.  service  plant  installed  by  the  Westing- 
houae  Co,  in  the  Machinery  KoU. 


A  NEW  "  DIMHBK '  FOB  THEATBE  WOBK. 

We  hiid  an  op|H)rliiiiity  of  iiiape<-ting  it  new  ly|«- of  "dimmer" 
III  Messrs.  .1.  IVfrii-s  ,*  Sins'  works  on  Tuesday.  It  hiia  re«-ently 
U'tm  the  custom  to  eiiiplov  liquid  rrsistancen  in  place  of  wires  for 
varying  the  brilliancy  of  eWtric  lamps  used  in  stage  lighting,  and 
although  such  resistances  are  fairly  satisfactory  they  obviously 
possess  certain  diandvantoges.  Kleetrical  and  mocLanicitl  ^««r  u*od 
III  a  theatre  is  siihjiMrt<'d  to  rather  rough  tn-ntmeiit  lUid  ia  given  %  ery 
little  attention  indeed  ;  natiiritlly.  tlierefore,  a  device  which  employs 
a  licpiid  is  not  «o  useful  an  one  tlutt  diN-s  not  Murci>ve-,  h<|uid 
"  diiiiiiiers "  are  usiiitlly  situated  in  a  small  room  away  frotu  the 
switchbuanl,  whereas  metallic  dimmers  may  be  phinil  if  there 
be  room  quit*.-  cluec  to  the  board  itself.  On  the  other  hand,  some 
of  the  existing  iiietallie  dimmers  are  so  badly  designtNl  an  tu  gel 
exceedingly  hot,  and  for  this  n-asoii  they  ore  not  viewed  with  favour 


Maw  DiMUKB  jta  EaEc'iai'. 


by  the  public  aiilliorilies  exercising  control  over  the  luaiiiigemeiit  ol 
theatres.  Some  of  them  also  do  not  enable  the  operator  to  lower 
or  mist'  the  lights  except  by  a  series  of  unpleasant  jerks,  entirely 
ab»i-iit  with  the  liqui<i  dimmer. 

It  is  chtimed  lliiit  the  appitnttus  shown  by  Messrs.  Defrii  s  ,V  Co. 
combines  the  a<lvaiit4iges  of  both  metallic  and  liiiuid  dimmers,  and 
at  the  same  time  posin-tses  none  of  their  disadvantages. 

The  novelty  lies  in  the  fact  that  the  resistances,  which  hitherto 
have  been  iiiiule  in  a  litrgc  number  of  pieces  connected  together 
by  »cpnrat4-  juiius  imd  souietiiiies  eiubedded  in  euuuiel,  are  con- 
structed] out  of  a  uuglt  joiutless  ribbon  of  met4il  wound  into  us 
miuiy  coils  as  the  niunbvr  of  graduations  of  brilliancy  that  are 
reiiu'ired  lin  the  present  ca*e  uOl.  Kverj-  turn  of  these  coils  is  inau- 
Iftleil  with  fluke  mica,  and  the  whole  series  of  them  is  arranged 
between  tiiita  diM-s,  which  an-  enci»sej  bi-tween  pressed  sleel  pUti'»i 
by  means  of  «  single  jointli-ss  bitnit  The  ribbon,  which  is  in  soiin- 
coses  B*  much  06  dOfi.  long,  is  continuously  tapered  frutu  cud  to 
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•nS,  and  vaiioa  the  Ught  by  <{iui<  iiufx  rccptiblc  graiUiiUionu.  An 
abMOM  of  jointo,  enamel,  &e  ,  enable*  the  apparatus  to  aland  ila 


lUa  awoiib  not  manly  fhe  (idi  S  intarraiitiim 
to  fha  Mtfottnancc,  but  alao  of  fire,  and  it  ia  a  enitooa  drcumiUnoc 
Ihal  U  tho  vmirv  oquiptuent  of  the  iU-iated  Iroqooia  Theatre, 
OUcago,  th«  oiil>'  |Mu-t«  that  rouiained  uninjured  were  the  \Yirt 
4iail»er!i,  which  are  now  operating  in  the  new  theatre. 

Thi^<  typ«>  of  apparatiu  will  he  pnt  in  nt  Miukitlync  and  Cook'H 
new  tlj'j.iUf .  ii:iJ  the  installation  will  c<nupriii«  '27  liiuuuLrn  lor  the 
ecmtrol  of  the  fixed  lif;hlB,  in  addition  to  others  for  regulating  the 
I  lampe. 


k  rUZIBU  HHSBL  BAU  TBUCK. 


Mr.  G.  Conaty,  of  Binningham,  aeal  M  at  «wr wmmI  wiim  ftt- 

Uculam  of  the  doxible  wheel  base  tmok  n/bmi  to  9J  trim  in  the 
diaooaaion  on  Mr.  A.  N.  C'onnett'u  Paper,  reported  on  another  pa^e. 
The  flexibility  of  the  axles  is  obtained  by  employing  radial  axk- 
boxes,  ajs  show  it  in  Fig.  1.  Wiih  such  an  arrangciucntlon>;cr  wheel 
bants  uiny  lx^  t^iiipkiyed  than  is  geiicniUy  the  cast  ,  williuut  allecling 
the  eaae  with  which  the  car*  run  over  etuA'ca.  A  longer  wheel  baae, 

I  alio  BininiMitbtjailB 


tba  fiUblag  of  tht  cw  iDd  i 


A  BGunino 
fvumuam  or  oit  Toonn.* 

BT  B.  M.  NRII.!M)ir. 

{VoncludeH  from  page  106,) 

CytUt  IT.  eoold  b«  modified  in  the  same  way  aa  cycle  L  mm 
mollified  by  combining  utearn  with  the  gas.  A  case  of  thi«  nature 
hna  niit  bi-r  ii  worked  out,  bat  rase  1  of  cycle  II.  could  probablr  ba 
nmdiJied  in  thin  way.  Case  '2  of  cycle  II.  could  not  be  so  treated  nii 
ucL-uuiit  of  th>.'  hi^rh  r;uiD  of  LH't,'utive  work  to  gross  work  that  would 
occur.  Oi;ij  iLui,'ht  try  to  improve  on  all  these  cycles,  by  i  xtendiii;( 
the  ivhiibmif  i  xp  ismion  line  of  the  gas  below  atiiioi-plii  re.  instead  of 
atoppuig  It  at  ntuiospberio  praaauxa.  It  would,  uf  cuurav,  be  naces- 
mtj  to  ocMipfaaa  tha  ivid  baak  Mpin  to  rtnoajhaifefnaiMa  t  bat, 
if  iMf  aonipvMiioB  ii  laotbaniiM  or  botwMD  tiM  inllimuJ  mm 
adiabaticittwniriDtoaaiaenMeiD  aOiiiBiHfi  OMiioil*  cgrda  it, 
in  fact,  baini{  ammaeiiecl  in  tlia  low«r  portof  tba  diagiMm. 

15  and  10  are  respectively  pressture-vohime  and  entropy. 
leiiiperature  diiinrams  of  cycle  I.,  ease  U,  luoditiod  liy  continuing  the 
iidiiilmtic  e\piiii«ioti  to  a  presxnre  of  2lh.  per  H'juare  ineh  abs. 
The  iH'jiKi  for\(.ihnne»  in  V\g  l.l  hai«  fur  ruiivcnii-rii  i-  iwxii  tnudc 

half  of  that  of  Ui«  other  diagram*.  K6  represents  the  addition  to 
tfao  iiaMbirtia  liHO  of  onMNian,  aod  to 


J  L 


Scale  or  Feet 
3  4  3 

■  ■  ' 


Pua  un  Biaranw  or  LTrm  un>  OoxATt*a  Funsu  Won. 


wlikh  caia  an  often  subjecti^l  i<>  when  p'-rfng  Ofor  aliarp  curvea. 
We  art)  infomaad  that  a  tru<  k  w  ith  a  iriiMWNe  of  8ft.  flin.  haa 
iMain  niiuuQg  on  tto  Binuingham  Unaa  ia  aUaury  trafle,  doiof 
110  miiaa  ^  fgg  aooie  montlia  paat,  and  that  it  has  safely  been 
ran  wnrod  eurvao  of  IHMt.  nUBna  at  from  10  to  12  miles  an  hour.  By 
means  of  an  etidlenn  chain  arrangement,  iiidiciUcd  in  the  drawing, 
an  eijiial  pi.  "  in  :»  exerted  on  nil  the  eight  brake  blockn.  Com- 
paratne  eouHuniptu-n  tenU  U-tweeu  the  flexible  truck  an<i  thr  rigid 
truck  were  earned  out  recently,  the  coiirse  coven-d  b\  the  c:irs  being 
frwu  belly  Oak  to  hinuuigham  and  back,  u  totiil  lii-tjuu  e  nf  H  luile^ 
5  fnrionga.  Car  No.  WO,  with  a  rigid  track,  i!.  -i  a.  i  -.d  h;ivc  eun 
tamed  <P7M  ailit>  per  car-mile,  while  can  Nos.  227  and  101  fitted 
anth  Harilih  tmeha  Mia  mmM  ««  mmI  frMB  wnita 

per  car<aiile  raqwctiveb.  The  lint  toil  ef  tkeie  bmt  teoelM  » 
eottiewhat  greater  than  that  of  hi  oriinHy  lMnr>  vhad  Iraek.  hat  it 
laleaathanthatof  a  fafrofbogiM.  Wa  aadentaad  that  over  110 
tmekaarenow 


■OBTbuadajr, 

Uh  8t«plMa  Sdioii  will  read  a  Pkper  on 
"Rimiriiig  Potrera,"  aad  in  January  (date  uoi  yet  fixed)  Mr. 
B.  M.  Sayers  will  road  a  Paper  ou  "  Overhead  bquiiimeaU" 


preaaion  of  the  gas  from  tUb.  aba.  at  &  to  15lb.  aba.  at  c.  There 
abooU  bo  ao  diftjialty  Ina  tatbiae  ia  extending  the  expaorioo  fem 
K  to  (.  There  mav  be  diflleal^,  however,  iu  gattiaif  iaotheanal 
cntiipresaion  from  ft  to  atmoaplierio  proMtua  at  e.  Aa  the  volume 
at  h  is  14  tunes  the  initial  volume,  it  will  bo  daairaUe  to  get  the 
duid  discharged  a.i  quickly  as  possible.  A  rotary  compressor  will  pntb- 
ably  be  beat  far  thiH  purpose.  A  comprcxaion  sufficiently  near  to  the 
isothermal  and  niillieiently  remote  from  the  adiabntic  to  appreciably 
raise  the  etlieieiiey  should  he  obtainable.  The  l«'inperatur«  at  fc  is 
°270  C.  l.VtH'  abs.  t'.l.itiid  it  the  coinpre«»ioii  is  isothermal,  this  will 
of  course  be  the  temperaiurt!  lUl  along  the  line  l>r.  The  gases  could 
be  passed  through  or  around  water-cooled  tubes  to  keep  down  tlie 
tenuecataradnrinf  eon^Maaion.  With  the  gaa  at  a  temperature 
of  MS*  abe.  0.  it  woidd  not  do  to  apray  water  into  it,  oimh  eolB' 
eient  water  were  sprayed  to  cool  tno  gas  balow  the  boiling  point 
of  the  water,  which  is  S'iti  abs.  C.  at  lliix  pressure.  If  eoinpresaioa 
takes  place  along  the  isothermal  line  br,  a  ti.  i  ninoiint  of  work  will 
be  gained,  represented  by  the  area  Kl>r.  Tiie  will  be  dii«-lmr«ed 
into  the  atMiu.-iphere  at  i ,  tin-  vuUiiue  m  ilUi  liiiri^r  beint;  rH71  of  the 
original  volume  (i«t  .V).  K\eii  if  th<  I i.ini(>rf.-.aiuii  is  not  i»othermal 
an  amotmt  of  work  may  be  trained  which  will  wipe  oat  the  extra 
loaaea  in  tiie  machine,  pri^vide  for  pumpinf  out  the  eoelingi 
and  may  leave  a  margin  of  net  gain. 

*  Abstraat  of  a  Paper  read  bebm  the  InititBtion  el 
Engineers,  Oaiober  Slit. 


Digitized  by  Google 


THE  ELECTRICIAN.  NOVEMBER  U,  1904. 


188 


In  Kig^ie  tba  bM  thauM  hy  Hm  floM  ti  rmu 

Kt*k,  and  the  heat 


alTHJtr,  the  heat  rej«<!t«d  by  the  arv*  itA< 
aonverted  into  work  by  Ui«  »r<<>«  AOHfrr.  Aa  the  )ie«t  aburbed 
lUDkina  nnohngrf,  wwle  Ibe  boat  eonv«rt«d  into  wwk  ia  ioemweil 
kgr  IIm  am  Khe,  E  »  ofrnmne  inereaMd. 

This  mlamng  of  the  diamra  of  eoiintn  afTeotit  the  ratio  of 
iMfBtiva  won  to  groM  work.  Ilef*rrin|<  to  I'ik.  1A  in^iiw  work 
sari'n  -ZriKrfcr  :  m  i;ntivn  work  =  nrrn  ZCiA +  ar«'!i  K''';  n.-t  work 

If  thii"  rnntiriiiHIii in  ol  ttn  iiliiilnilii'  i  v|iiinHion  Iw  low  ntiiiiiHpliciU" 
pri-xHiiir  i<i  not  foun  I  ;o  l»  ihImhuIiU  U'  tli<  i  \t<  nt  thut  liiu  jnntbein 
«i«MTibt>(l,  it  may  be  fouiul  adviimblc  tu  a  Iciu^  oxiont.  I(  it  i«  found 
■dviiwble  in  any  cMe,  it  ia  inore  liktoly  to  be  au  in  a  eaee  in  which 
the  \ng^  preeanre  of  the  gawM  after  coiiibiMllun  i*  reducod  to  a  k>w 
premure  in  divergent  noxtlM,  before  th«  gae  i«  allowwl  into  the 
turbine  caaing,  than  in  a  caae  in  which  the  whole  Idl  of  preemur 
I  (laco  in  tho  tmbiiM  naanir  In  the  fonner  mm  varjr  kll^ 
)  fpteda  uw  BMMnty,  umI  Um  Melloa  bMWMn  the  HMtinr 


MTla  and  4w  Ihdd  in  the  curing  k  tn  extmnely  important  matter. 
The  rednetian  of  the  nreosnrp  within  the  turbine  oaainjt  froiu  ntmo. 
•phfrio  prcniinre  tor  abo\  r  thnt'i  to  one-i|«ftrtor  or  one-i-ishth  o(  that 

aJKiiiuil  limy.  llnTffore.  vi'r>  iiiiicli  ri-<lm<>  ihe  (rii-lional  loencrn.  It 
id  trill-  tliu!  I'hr.  rotnrv  piiutp.  if  Bni'li  in  i-itijiliiv«it  fur  roiiipli'tiii); 
thi  im  Ic,  hii.»  III  ill  h  M  r  ii!  uluni^pln  tii'  i_ii  i  Hsiirt .  but  thn  rutaliiig 
partii  of  the  pump  onti  n-voUe  at  a  luiicb  lower  ■pcvd,  aiid  the  fric- 
tion, Uierefore,  b<<  of  uiucb  Icm  conaeqnencr.  With  nich  hif^h-apeed 
turbine*  there  is  another  queetion  to  l>e  oonaidored.  It  but  been 
•Uted  in  diwoiainii  eaMo  wt  aad  4a  of  eyele  I.  utd  Ia  and  it*  of 
,  cycle  II.  tb«t  the  veloei^ol  Um gMM eaoApiing  from  Um  AvwgMit 
noxrlee  would  be  over  4,0IXMk.  pw  eMOnd.  U  H  wppo—d  bj  MBM 
ttiat  there  ia  a  nMiinnm 

Mmit  to  the  velocity  of  a  |^  ft^MT 

iMtVtag  a  divcrgi'iit   iiu^i'le  * 
•eeapint.'  into  a  irivcti 
whicb  ix  al  a  );ivi<ii 
te.,  and  tliat  thia  tha. 


in  the 

meditua  into  wMch  the  noc- 
ale  diaehargea,  and  ia  leaa 

when  the  pr«<M>un>  in  thia 
mediani  ia  ^ater,  and  viee 
venui.  The  author  doea  not 
exprceii  any  opinion  iiinuelf 
on  thia  point,  but  if  It 
■bould  be  fouiid  Ibnt  the  re- 
4notion  of  liie  preaatiro  in-  ^ 
ride  a  tnibuie        -  •-  -• — 


abnoaphetio  preaaure  i 

M  to  convert  the  heat  energy 
•f  oar  ne  into  kinetic  energy 
BMmeffectivtily,  thia  will  bo 
ahnUier  trgmiii  iit  in  favour 
of  ao  redurinx  the  preaiinn>. 

Cycle   /I'. —  The  fourth 
e^cle  which  will  be  conaidered  in  thia  Paper  is  one  In  which  » 
ht^  ideal  elHoiency  can  be  obtained  with  a  low  comprcaxion, 
and  without  having  an  abnormally  high  ratio  of  negative  work  to 


Figa.  17  and  M  art,  reapeetively,  preaai»»>v«ilttm*  and  entropv* 

temperature  diagramii  fur  an  enirinr  working  on  thia  cvtle.  In 
ex]Maining  the  cycle  it  i*  lx-«i  t»  xtart  at  K  .    At  thia  point  the 


temperature  of  the  duid  in  IJiVl  C.  <l,HAi>  ab«.  C.i,  and  the  prca- 
aur«  ia  ItOlb.  aba.  Let  the  fluid  be  heated  by  coiiihnstion  nt  constant 
preaaure  alone  the  line  EC  till  the  teinpemtni-r-  rMifhe-  'i.(tO(>'C. 
Oi.'.j'iX   uln.  ('  I.    Now  Irl  till'  i;i«  e\pun\l  uiliiilnilic  ill .  frmu  C  to 

till  the  preaaure  ia  atuionflMric.   The  tuiupcratarc  will  then  be 


l,a«8*C.  (l,Mfr  aba.  CX  Kow  l«t  Um  gas  pawi  Uiroarit  a  ra^na- 
rati  ng  chamber  and  be  cooled  at  a  eonatant  preaaure  from  D  to  P 
till  the  temperature  ia  HO'C.  iH.W  aba.  C),    The  gaa  eocapea  at  P' 

info  Rtiiioapbi'ri',  iin.i  tlu  renfler  cwls  »f  eon«U»nt  preaaure  to  \1'C 
(21H)  aim.  ('■)  at  A.  A  iu'vv  rluiriri'  i«  uIm  ii  ttt  .V  and  conipr»!««d 
adiiil>ii!iciilly  to  II  when-  ;ht:'  iin  stnin-  i-.  Mb.  iibs,  and  the  tern- 
pi  rrituri'  S(l  I".  alk^.  I'  I.     1  In-  fluid      now  pas^inl  throUKh  th© 

rt'Kt  iHTBtnig  chamber,  ami  u  healed  al  constant  prcMurc  lUonglbe 
Une  HE,  uking  back  the  heat  given  op  by  the  Uat  charge.  TOa 
wiU  raiae  its  temperature  to  IfiWC.  (1,86&'  aba.  C)  and  place  the 
fluid  in  the  condition  it  woa  at  the  atari. 

Referring  to  Fig.  17,  the  sroae  wolk  la  repreafnifd  i^.v  ihe  urcn 
»  a  C'D',  tiM  iHtative  work  by  the  area  <f'G'&A<  and  the  net  work 

byUMaiMA»€I>'. 

The  heat  abwirbed  by  the  fluid  (other  than  that  obtained  in  tht 

regenerator  which  was  given  up  bv  a  pr<'viou«  charge)  ia  repciB- 
Bcnlfti  in  riij.  IH  b\  ttic  area  rV.C'l.  Th>'  li.-f*t  rej.oted  (other 
tlinti  that  ({ivi-n  to  tlie  reaoneraldr'  i»  r>  pn  >i-:iti  il  li,\  tin  uri  ii 
<iAF/.  The  heat  oonvertvd  iiil<]  Murk  it  repreaented  by  the  difle- 
•f  Umiw two  anaa.  \v<>  im^  >■ 

area  cKi"<f 

Tba  ideal  effieiengr  i*  Ugi^  bat  tba  highea*  aetinl  aflleiency 
ViM(tol&  b«  oklKliud  wodd  ka  Twynn* 


4*-  » 


_  f  -Jg 


T 


Fin.  17    CiiitlV.    Pan— I  iir  Voi.vMit  l)uim«i«. 


Betidee  the  Io«m>s  in  the  niotor  prop<  rand  in  thr.  pump,  there  would 
be  a  vorv  ^nint  1ok»  in  the  regeneratiir.  It  wuiiM  lun  i-i-  |ir n  tn  nlile 
to  r»'duri-  till-  l>'Mip<<rature  of  the  exhauaimc  g»«-»  in  llie  retjencralor 
to  HOC.  or  to  raise  the  temperature  of  Uie  freah  gaaea  ia  Ui* 
regenerator  to  1,393  0.  If  the  loaeco  in  the  regenerator  aad  in  Uw 
■aaf  a  leading  to  it  and  flron  it  amoonted  to  M  par  eent  nf 
the  beat  wUah  la  ideally  given  to  or  taken  tma  Ibe  regenerator, 
tiscae  UMaaa  wwdd  have  to  be  made  op  by  extra  hmt  given  to  the 
fluid  by  eomlMMliain,  and  the  efliciency  would  fall  to  O'K.  This  doea 
not  take  into  account  the  lo»>.<«  in  the  motor  prop<'r  and  in  the 
pinini.  Thf  hi  lit  liii—iH  m  tin  nnUnr  woishl  |irol>iiisly  l»i  vt  ry  great. 
Thia  oyole  may,  however,  wliou  uned  with  turbinca  give  raaolta 
anOeienUy  good  to  joaliiy  iU  oat.  Il  oartakily  M«nu  to  |  


Flu.  1«  -Cvtiji  IV. 
KMTaon-TaimBastnui 


Unter  resulta  with  turbines  than  with  reciprocating  enginea  on 

t  of  the  Inwar  fciatiomal  loawa  that  aaghi  " 
turbinea. 


accotmt  of  tba  knrar  fciational 


that 


itkaovaetad  wiUi 


The  cycle  hM  the  diaad vantage  that  gaa  at  a  very  Ugh  temMra* 
nra  baa  to  be  conveyed  hom  tba  ragaiierator  to  the  tttnina.  Tbia 

practically  force*  u«  to  have  tba  turMne  qnite  clone  to  the  itgenent- 
tor.    It  would  seem  to  be  neceaaarjr  to  build  ttie  regenerator  of 

brickwork,  and  to  btiild  the  turbine  intj  this  brickwork.  The  several 
ca.seii  can  be  cuuipared  in  thf  table  p.  1.S4.  It  will  b<!  Been  iliJit  IhliIi 
ideal  ctfit  irnry  is,  a*  n  rule,  accompanied  bv  u  h)j;li  riiti  i  if  nri-  irAi- 
woik  to  i.'ni-'H  work.  Cycle  IV.  is,  however,  im  ■  p-.i  i  i  i.;  •':<  r  :]••, 
It  might  bo  puaakble  to  one  the  exiiauat  gaecu  f  ruiu  a  tuibuiv  wuclving 
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TMe  Ccwipnripg  Ikt  Stvura/  CjitU§  aMd  Cawt. 

CompreiiNon. 


■Mwrdiiit;  to  cycle  I.,  case*  t  ami  8,  Of  c>clf  H.,  caw  I,  to  Iwal  the 
fluid  aflor  comprcsaton  Mid  *0  to  MVc  fti*l.  Coi»id«r  FIk.  4.  3Im 
hnitt  Kiipplicd  to  the  flaid  i«  repr«a«ntNl  by  the  nnm  oBC^  Fkrt  of 
ihU  lieiit  might  bo  obtaineti  from  thf  hot  cxIiAiwi  (fjuwis  and  the 
eftjciency  of  tlie  eyclo  tliua  raisMl,  aa  will  bo  clear  from  llit-  descrip- 
tion fnit  (Tivpn  af  oyflo  TV,  With  cycle  1.,  caaca  1  and  3,  and 
cycli  II,,  <ii-i  1.  ilii  ri  >hijnld  be  no  ncceMitv  to  use  a  rcgiainrntor 
o(  brifii  ur  liucli  iiki-  icfr-u  lur',  t-int<>nil.  Thp  exhaiist  (raws  i»oti1d 
b«  pai*««d  through  f.;,i  .  .u^.l  rhr  ir.'-li  i,r  ini^-nti  r.M  r 
lurfaota  of  ttw  tubea,  or  soini'  (-tjuivalcnl  coiii>t ruction  ciuplov»l. 
Uaoy  oHmc  tfdm  nr  nodifiatiioiM  ot  eyeloa  might  have  be«n 
■nTMligittd!  SntilMMdiar  hMeonndered  it  inadnMbU  lo  buiden 
flw  npv  vith  th«tn.  As  regards  the  (.'arnot  cycle.  Ml  cajjiue 
wsritfaif  oo  Out  tycie  would  have  the  same  value  for  B  M  One 
workinif  on  cycle  I.  for  the  name  values  of  t  and  ;  and,  if  thu 
i«t>t]icnnal  expansion  were  carried  far  enough,  it  would  (under  ideal 
condition)))  do  the  aaine  work  per  cycle  for  the  naiuc  amount  r>f 
flniil,  and  have  the  satiie  ratio  of  negative  w-ork  to  grass  w  li-,. 
The  maxiinuin  volume  of  the  fluid  would,  liowcver,  be  very  much 
greater,  and  although  this  is  not  such  a  serioua  matter  witli  n  turbine 
an  with  a  reciprocating  engine,  it  ia,  aevcrtlwileiM,  DOt  a  comlition  to 
ba  Moaptod  witiioat  dm  iwamiiaiue. 

If  Ml  Mif^e  worinnir  on  o^Ie  I.  hJmV,^L,  then  an  engine 
WsdoagMl  lb*  Garaot  Cjrelo  with  the  muue  valuoa  of  t  and  ^  would 
wpin,  in  oribr  to  do  we  Mime  work,  to  couimenre  its  adiabiitic 
expansion  ni  the  point  where  the  enjjine  working  on  cycle  I.  Iei«vei> 
off.  If  p  anil  I',  on  the  cycle  1.  engine  are  Atiiioi«{ihcric  prc>!»ure. 
then  on  the  Cariiol  c\clc  eiii^no  the  whole  of  the  ailinbatic  e\piin- 
sion  would  take  place  U'low  atmospheric  pressure.  It  in  intenitling 
to  compare  the  t'aniot  cycle  with  other  cycles,  btit  il  hardly  (w^nis 
tMefol  in  llw  present  invesligHlion  to  devote  any      i  i    p  in  i  .  t lii^. 

The  pow«r  of  a  ga*  turbine  could  b«  otfuctivclv  varit-d  with  an 
innpiifioani  variatton  of  apeod  kr  oMof  OM  om  «r  tMm«f  the 
nozides  or  admiMioo  porta  which  wbnll  tbe  Ittdd  to  the  tnrbine 
buckets  or  fint  aet  of  buckets  when  several  are  employed  in  series, 
(he  fluid  beillif  paawd  throus^h  the  acting'  ports  or  noy:/lcs  at  a 
uniform  pressure  and  with  a  unironn  >p|ocily.  It  is  hoped  by  the 
author  that  this  companion  of  Ihi^  wjveral  cycles  Irealf-d  on  will  be 
of  sifiine  ow  in  thowinc;  what  niay  !»•  expected  from  »nv  of  liieHv, 
and  whicli  uil:  1..  Iie»t  suited  kn  u  uvular  wliich is re.| r  i  [■,  work 
uudet  given  condltiun>i  and  which  it  is  iniportitnl  slioiild  liave  gi\  (-ii 
ehanClMintiea.  One  cannot,  however,  compare  the  several  cych  s 
Md  Mttmato  tho  actual  enicioncies,  Ac.,  wlduh  oub  could  expect  to 
cntain  ill  pri'clite  innnythiniflikaaoaatil&CIMyftmalUlsr  as  conld 
bo  dcMrtid,  without  having  mora  infiinnatiaa  obtained  by  expen 
ment  on  the  following  thr<e  point* :— fl)  Losses  in  pneumntic  com 
pres&ion  to  high  proAsures :  lit}  with  reciprocating  oompjn.'i«ior», 
(6)  with  rotary  compressors,  |r  )  with  n  combination  of  reciprucnting 
and  rotary  compre«M}r».  i'2)  Kxpnnslon  of  hot  gases  in  divergent 
nozilea.  (6)  liadiatiou  losses  and  Iranalereiioe  of  Iwal  from  mac* 
teinMalaatliigb"  


TtKj  luUowing  is  an  ^>>'>>i net.  of  ywdiMUHloii  wUcii  took  plaoo  ia 

eoniieclion  with  thi»  l  'n]>ii-; — 

Mr.  HENRY  DAVICi,  after  ooogratulating  Mr.  Ntilton  on  his  able 
PatiW^dasoribed  soma  experiments  he  hai  -indertaken  with  the  n^  jir'.  J 
JWJJH'iJ' ("taie  nioTar  with  a  miitiiLt:'  of  -wmn  and  produ«  i  of  ■  om 
•MtiWI.  To  this  eod  be  had  employed  a  waUsr  iackeUM  cvhuJir,  mw 
whKh  .he jramped  a  mixttmi  of  air  and  Ras,  which  *»»  subsequently 
iKnitod  The  water  ia  the  jackets  gave  off  bteam  which,  tiijiethei  with 
the  products  of  ciiil-.fi  ji,,  p(„5«|  on  t"  the  If  :;iii;i.-tl'.W:j'  n-i:! 

wronu,  how>  .i-r,  w,ih  ih.-  pvin.}:-  or  iIil  iu'niii.jn.  i  >.(j:n-i.iii-.  ;iii.;lit 

wieue     T\iu  was  a  weak  jwint  of  the  sj-steiu,  which  otherwise  seemed  to 

baaKoodone   

Frof.K  W.  BirBfflFAEbthMwhttbBaatliarlooaptimiittawiihivaidio 
gne  turbines  They  aaight  at  some  future  daU'  become  a  commarciHl  succc-is. 
but  that  was  a  long  way  ofT,  The  gr«at  dillicolty  which  confronted  the 
dnugncr  ol  gas  turbinex  consisted  in  the  necessity  cf  a  pump  f':f  c-ni 
MMMng  the  Mplosire  mtitare,  Xot  many  data  wer<:  iiv;iJi\Llt  to  th<' 
*^      '  9t  Mtary  ffotaft,  but  b*  tbouglit  that  at  pre^'Ot  their  elticieney 


^t^mnm4»p«tuA.  A^tittUMortha'CaiwHMmawoiiUlw 
liM>miiMltaiMiae<(  tbalii^  totliagMurfMcoilhnd  totiiB«Rs.«UA 


ci'olc'.l  iiiKcb  uiort  r^'aililv  than  'ii^'aJti.  The?  chances  Wtrff  Lent,  lie 
thuught,  tor  a  gas  turbine  Mi  which  theK*s  *as  lint  enanded  in  a  diver- 
gent nozzle  before  acting  on  the  torblM  lIlML    VVkgtauiMf,  tht 


etbdenoy  of  this  irpe  ot  eagiue  waa  imaU.' 
Mr.  JAMES  AltlMSOW  dnw  aMnlion  (a  tlw  Cut  Outt  i«ct  U«|i 

IdtttanMt 


temperatures  ia  tOfWaai  wm  OOt  «f  OW  ^DIItlCB  ' 

in  at  T'->°F. 

Mr.  H,  M.  MAliTI'v  fiH'n'.intinl  th.-it  an  sir  :  (iiii|it.  ««or,  eotulsting  of  a 
cuiljuau  running  iNU!kwa<d>,,  tiad  utiown  an  vllicieney  of  lit  pit  Cent. 

Prof.  ROBIAI  ftMITO  agreed  with  one  of  the  previous  speakwalu 
tliat  nxidatKm  WM  a  very  seriouis  matter  in  turbineii  working  vitli  a  fluid 
at  hiRh  temiieratnres.  Hi-  t:r(,  t-il  ito'  ntlmitinn  of  ntnlinr  to  the 
valuable  pionner  work  donr  bv  I  rul  S-.,.il.ihi,  a-  (!■  ;T-.h<-ii  u.  hi  ;  iN.r.fe 
"  Oi«  Dampflurbimn."*  Uas  turbines  for  iDotor  cars  would  b«  of  little 
l>raetieability,  a*  It  utM  Btit  to  inpaiiiUa  to  •«  tdttHtl  Ot 
gaii  on  tbe  car. 

Mr.  NEIUON  having  repKed  brleBj,  tiie  meeting  adjoVBMiL 


m  THIOIT  OF  WIRELESS  TELE<IBUHT.t 

HY  UR.  JOHN  STONK  STO.VK. 

The  tiieory  of  uioderu  wiruless  teleKntpby  utay  he  treated  in  at 
least  two  widely  didtewM  wji  dapenolDg  apoo  whathar  it  bo  the 

object  to  produce  e  almple  mental  afotnn  of  tlie  pheooineiw  ia> 

voItFod,  or  whether  it  be  the  object  to  lay  the  fonndations  for  aii|p- 
neeting  ealcnlations  and  quatititAiive  research,  Tbe  first  mode  of 
treatment  leads  to  what  may  be  termed  the  popular  theory,  and 
the  latter  to  what  may  be  termed  the  working  or  onginuering 
theorj'.  In  this  Paper  only  that  form  of  wircles*  lelefrraphy  vhM 
be  considered  in  which  electrical  vibnitioris  irr  »■  •,  in  .  l.  i  ii  :i  ij 
oscillators  whose  axes  are  normal  to  the  eartii's  anrfaee,  and  wlach 
all'  c  iLi-.,  i  ti    to  Uie  carth'«  gu.'din  ;ir  their  lower  oxtrf'inities. 

i'lipular  fheory. — If  the  eiiiiauoim  for  the  moving  field  produced 
by  L>r.  Hertz's  dumb  bell  oscillator  be  eraiiiined,  they  will  be  fonnd  to 
shuw  that,  in  tboe<)uatorial  plane  of  theoscillator,  the  potential  isevory- 
wher«'  MTO,  that  there  ia  no  component  of  nuignetie  force  oonnai  to 
that  plane,  and  that  there  fat  no  eetnponeot  of  eleelric  force  MmMel 
to  that  piniic.  I'rom  tbia  it  would  UHSom  that  if  a  perfeeUy  con- 
ducting .sheet,  n  hieh  is  initially  at  xem  potential,  be  puMed  throa^b 
the  cjimtorial  plane  of  the  os4  illiH'>r,  no  currents  will  be  indncwl  m 
it  by  •-.ii  ticM  of  the  oscillii'ui'.  I;i  otln  i'  ■Aojds,  the  prcfciiiv'  of  ilio 
condin-'tiiig  sheet  should  not  distort  m-  '.tlirru-iw  «iT"<-!  Oo  ti>'!.l  of 
f or.  *'  f  roduccd  by  the  oscillator. 

On  1  ich  surface  of  the  conducting  siiecl  will  exist  cum>nl»  which, 
\::  till  ;r  reaction  npon  the  electric  and  magnetic  field  on  the  oome- 
ponding  side  of  the  shoot,  will  be  the  exact  «<|iii\*«lent  and  talie  the 
idaoe  of  the  field  ol  force  on  tbe  other  aide  of  the  sheet.  These 
emrenta  will  extend  radially  from  the  point  of  intersection  of  tlie 
avis  of  the  oscillator  with  the  conducting  sheet,  and  at  any  poitit  in 
the  Kheet  will  be  equal  in  amplitude,  hut  opposite  in  direction  or 
phase  on  tlie  two  suriac«  <  if  =,hp!  \  Fur  n  ntdi-il  i1i<tiiiire 
iiK'asurod  along  llii^  xhcet  (iu;ii  tto'  ji  .ni  .:r  ml.  i i  tiini         i lie 

axis  iif  llie  iKcillalnr,  nipniMioiUrlv  njnul  ii  r-iiuafl*?!'  of  me 

length  of  the  wave  ri  li  ii'  I  li-'  the nscillnti  i ,  i  !i>  r .  .nil  be  a  gradually 
diininishing  diQ'ereiice  in  (iJuuse  between  the  onrrents  ou  the  sheet 
and  tbe  eleetoie  ioaoa  a|  the  oornmoMling  ancfiiea  el  the  theet,  the 
resnlt  of  whith  will  he  that  'wHInn  thb  radina  the  eoevgy  of  the 
cnrrentx  will  travel  out  from  itnd  a  portion  of  it  back  to  the  oxoil- 
lator  in  the  time  of  each  oscillation,  whereas  for  points  beyond  thia 
radius  tiie  energy  will  all  flow  away  frolu  the  oaeillatori  never  to 
return  toit.  proviiled  only  tbecoudiwiiiiff  ahMtbeinilaitely  extanded 

ill  t^V.  (?ir.  r-tiniT-!. 

^jHci-  ::it'  i:itii:iti-l  V  i  ;i:i.l  .I'tiiL;; -ill!  <  1  it  roinplete  barrier  between 
tlie  two  regions  It  sepaiiit.  s.  it  ih  ,  um  to  that  each  half  of  the 
Hert/  oscillator,  with  ifs  ippi npiint.  ii.tinitely  conducting  and 
illfinitely  exti>usivc  surfitce,  is  a  complete  oscillalmg  system  entirely 
independent  of  anything  which  inny  talee  place  oo  the  other  aide 
of  the  conducting  dieet.  and  that  the  Bdd  of  foree  at  or  above  the 
conducting  hIks-i  is  the  Hniiic  a.s  that  which  wviild  be  found  at  or 
above  the  equatorial  (daiie  of  the  complete  ilei'tie  OKciUator  were  (be 
condui'ting  sheet  abxeiit.  These  considerations  lead  to  a  verv  simple 
and  popular  theory  or  means  of  evplaining  the  inaniu'r  in  wtiicli  the 
cUctroiiingnetic  waves  of  wirclrss  tole!,Taphy  are  deve!"pf«l  Rnd 
propagated.* 

This  theory  regards  the  vertical  traniimittiiig  oscillator  of  ttin-lese 
ti'legraphy  iw  one-half  of  a  Hirtu  ovfillator  normal  to  the  earth's 
surfucu.  which  luust  he  rugatded  as  practically  iuliuilely  conductive 
in  tbe  immediate  neigfabowlKWd  m  ibe  oaeilhMor*  or  to*  about  • 
qnarter  of  a  wavaJengtb  from  the  pmnt  at  which  the  neriHattff  ia 

connected  to  the  surfai't-  of  the  i  ai tit.    By  thia  thcoiyt  theraCOfCtthe 

■  See  Tht  EUclrUtaH.  Vol.  UU.,  n.  9Uil. 
Kaper  raad  baliiaa  aagtioDa  el  tteSt.  I«nia  Intainattail  naetrtcal 

CongrtKi. 

tAndrtBlendeLAaaotiatlon  Fnneaia  ponr  I'AdvaiiaenniitdaaSoiaasa*. 
Cbngrejaef  Mastaa,  IWfft. 
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WkTM  of  wireless  U'leifraphy  ari>  dc-v<  lopni  in  cxiu-tly  ihe  saiiiA 
M  If  tlu  vwUcal  OKCillator  and  lU  elis  triral  iina^o  b«'low 
d  (ha  earth  t9gvlii«T  formed  the  real  (wcillator  of  which 
»•  iinrfao«  of  the  earth  U  the  equatorial  plan*.  A  grayhiMl  nun- 
Miitntion  of  thin  thconr  ia  givtn  in  Pi««.  1  and  9, 

Thin  theorv,  which  for  convenienoe  may  be  t«rni«i  Um  eWtricAl 
iiuaK^  thporv,  bear*  a  cloee  reaeroblAnee  to  that  mod*  of  treating  a 
single  win?  or  grotiiuif-d  t.li>t,'r»ph  or  telophtine  circuit  a«  one-half  of 
*  '"«'*lho  oiri-nit  which  wan  firat  «ugs:i-«t«^  hy  Mr.  <  Miver 

Hcatiaidc*  He  con<-<  iv<  si  «  iTicialln'  cirL-uit  anrh  a»  tlmt  »lninri  in 
Fij{.  a,  cut  in  Imlf  loiijjitiniinHlly  liy  iiii  uifinitcly  iTindiiriiiL-  j-lunc 
Mxero  potential,  a« shown  in  I'iu  i.  Since  the  points  on  iIjp  iii<  inlilic 
owenit  eut  hy  the  pka*  woald  aoRBaUy  be  at  zero  iiotcntiii!. 
cinmifiB  th*  dietcibatkm  of  nmwUa  nmlu  froiu  the  oonnecuun 
«itlitlMiBflnit*hr«wdiMliwBliiiM.  ft  litlh  wmildtnuian  will  *lw 
■bow  that  (lie  alectnieUtio  oapMil^  and  indoetanee  of  tb*  einuit 


^■^X  *  *  t  !     *  * 


tm.l 


riientulion  ii(  the  Klectrieal 

Wiieletxs  Tcli  ({r»i.hy. 


Theory  o( 


will,  nion'ovcr,  n-niuin  iinchanj-Ml.  TIk'  surfao*'  «f  cnrth  is  not 
infinitely  condiinivi'.  Iiowi'mt,  ami  ihcri'fon^  ni-iilu  r  thp  assunip 
tioM  made  in  the  eUictricil  uiiaj;o  thpi>ry  of  ihf  tnuiamiitinK  owS- 
latorof  wirelcM  tt-lef^aphy  or  thf  eli-riinul  iuuiup  thcirv  nf  the 
nauBded  telephone  line  arc  cumpletelv  juHtili.^l,  ihouuh  the  con- 
ntkm  «f  Um  Iheorv  ujajr  b*  BOM  amny  approximalad  in  ihe  «mo 
of  wbtkm  telegraphy.  ■*  wSI  haeonw  af parent  Ul«r. 

BefoM  f«oo**dia(  to  a  consideration  at  ■  mora  eompnliMMiv* 
theory-,  MMB*  of  th*  moM  obiious  conehuioai  lo  be  dmm  tknin 
this  theory  may  well  be  sUlcd.    These  are  :  — 

1.  Thi>  wavva  which  emanate  from  the  veitieal  otdllnter  are 
hori/ontally  (xilariited  p|pclroiii«^'iii>tic  wa\f  ». 

'J.  The  l  uerijy  nf  thciic  wavf.i  will  ilmjiiii^li  nis  ;).,■  tq/.m.  of  ihi- 
diatunce  from  iho  oKciUator  if  the  sorfooe  of  ih*-  earth  bo  aaaaiucd 
lobtllat. 


'-y/^i  /," — w  pN^^i 


Btrth 


Surface 


_   JofthaEleetarMImitTheHyet 

Wlieleai  Taksnphj- 


•""'^  "t  the  carlh  n  surface,  ami 

din^ridM^gndiiaJly  m  the  point  of  abunrMion  i*  raiard  *bm*  the 
•arlh'*  farhee. 

4.  The  WBvcK  do  not  indnce  cnrrent*  in  the  ennh'eenrlMe^  excopt 
when  th<»  «iii  fni-p  dt-viaU  s  from  tho  c<|iii>torial  plane  of  the  •>-*tOlu 
fonm-il  In-  tlic  xcrticiil  mrillMlnr  ntiil  il~  'iWtricnl  iiuaijf. 

>"i.  At  jjM.rits  vvlirn.'  tl,<'  ciriirs  surface  ia  at  an  uri^lf  to 
etiuaturial  plane  of  the  syHUui  fi.rim-il  hy  tho  oncillator  and  its  elpc. 
MMtl  illMRe,  the  enrrentx  «hioh  wil!  h<-  indiii'4'rl  in  tlii*  cnrtli's 
nrlbM  tend  to  band  the  wave  front  at  tlu-  .  Hrlh's  surfan*'  into  a 
paation  nonnml  to  that  avfara. 

&  In  eonaaqnenea  afUwtaadaaqraf  tli*«»va-llrant  atthe  earth's 
■urfaea  to  maniuin  itM^If  nonnal  to  tfakt  amAua,  th*  mreawiil  not 

~  rily  truvi-l  in  f^traight  line*,  but  will  tend  to  follow  the  earth's 

,  whatever  be  iln  contonr. 


I.  Owinn  to  tlir  f  in  tlnu  ^^  fi.  n  the  wares  mwt  irrcinilarities  in 
the  earths  .urfn..  ,      dcvelnprd  in  tlmt  surface  which 

dlsaipale  a  portion  of  tii.'  .  nrrRv  of  thu  wave*,  the  eniruy  of  llii> 
waraa  will  in  general  be  bi  tter  conser\pd  when  the  tran«ini«»ioii 
take*  place  over  the  surface  of  the  eea  than  when  it  take*  piac* 

over  land,  and  man  pwrtakilj  whoa  dM  land  ii  moaiiWnoM  or 

heavily  woodad. 

The  first  foar  conwH)ueDces  of  the  electrical  inuga  tfiaon,  atoao 
cited,  follow  directly  from  the  ordinarj-  theory  offSia  Baiw  oaaO. 

lator.  while  tht>  sixth  and  seventh  cons«qiiencefl.  cited  above,  aM 
self  explanatory.  It.  therefore,  remains  to  consider  the  rtftli  conaa. 
quence.  For  this  purpow  it  u  ill  he  snfficienl  lo  consider  what 
happ<-nK  lo  thf  Hn\i'  fn.iuuhr.is  .i  j^ane  pohuiMHl  clcctromaRnptic 
wave  falU  upon  a  roiKluctinj;  mirfii.  .•  iru  liio-d  m  a  di  finit-'  sncle  to 
Jh*  plane  of  the  oleetrie  force  and  m  <^  ,1,  linn..  mit:].-  to  \)w  plmoj  of 
tot  BMNnaM*  tarea.  Under  those  coiidition*,  onlv  that  luinponeiil 
olUMalaelna  tona  wUah  ia  panUal  to  th*  conducting  surface  U 
•JwaUTa  hi  pradiKtng  •  ranant  in  th*  aolMa.  and  the  eneroy  of 
thi«  compoiirnt  of  the  olectrio  fore*  ia,  thorafor*.  diwiMtMl  or 
rwiiotnbui.  d,  partly  in  the  form  of  heat  in  the  snrfae*.  and  pardv 
m  a  rrlb  cU'il  wnve  w  hich  travcln  off  in  a  dins-tion  normal  lO  Iha 
rorf«c<-.  T'!,  r,  ronir^di  r  of  tin  .  I.  ctn.-  forrc  of  the  priniarv  wnveit 
thecondiK-tiii-  -lirluc.'  i».  tl,,^,-.  for.',  tinrnial  l<i  tlmt  surface. 

Tl»t  coiiip^.n.'ni  of  thr  iiiii#;K.'ti,  foM  nt  ili.^  i'l^l  ictinB  sirfac*- 
which  u  normal  to  iliat  surface  liltewiae  tends  to  develop  a  carrant 
ia  tlM  anrfM*.  and  ito  anaiMx  ia  ykawiaa  Mdiatrihalad  In  th*  tern 


Flo.  S    Graphical  ReprsaeDtatiam  ol  Orooadad 

of  heat  .^nd  in  the  production  of  a  nvHcctcd  wava.  Tha  mnmiailtg 
ma+jn.ti.  force  of  the  primary  wave  at  the  eondiieting  anrfaeeia 
Ihrr.  fori  parall.  I  to  ttial  surface.  The  direction  of  motion  of  th* 
pniMJirx  uii\.  ini;-t  Im'  no,ni.-»l  hoth  to  tli.'  inaK'n.-ti<'  forci-  and  to 
thf  cl«vliic  loroc,  and  will,  lliert  lore.  1h'  piiinil.  1  to  il>e  i-onductinn 
mirface.  It  foUowa,  therefore,  that  thf  t  l.  i  ironuiKneti.-  wav. «  of 
wireleM  telegraphy  emanating  from  a  vertical  tMn  illator  (froumled  at 
iu  lower  extniuity  will  naaa  ovar  and  araond  hills  and  other  irregu- 
Urlties  in  th*  Mirbce  of  lha  earth,  and  that  they  will  also  follow  the 
K«neral  currature  of  th*  earth. 

TliK  electrical  image  tlieory  lends  itaelf  to  the  espUnation  of  most 
of  the  phenomena  of  «ir,l.  »«  lelertraphy  in  a  Kiosa  and  ijualitive 
ttin,  for  i:  i«  not  in  j;en<  i  nl  n  m  ry  difticiilt  IajOc  to  make  the  snrfiu'n 
of  th.  i  iirth  in  the  iniiui  li  i!.'  in  ighbourhooil  of  the  oscillator  highly 
ooiiiiut  tiv) .  iin.l  .It  irr.  Hi.  r  ii-tmiPdii  from  the  iB«ei||ator  the  cnrrent 
density  in  the  aurlm  o  ol  llie  earth  is  «o  tUgH  ihitt  tlie  conductintv 
need  b*  bnl  alight  iu  order  to  guide  the  waves  witiooit  «riat  lose  of 
encruy.  Thi*  theor>-  is,  however,  ill-adapted  to  give  qiMtntitaltve 
results,  and  particularly  the  claaa  of  qnantitativo  lanlta  inoet 
desired  by  the  wireless  telegraph  engineer,  for  be  ia  aa  muah,  if  not 
more,  interested  in  the  currents  and  potentinl  in  the  vertical  oaoil. 
lator  as  he  is  in  the  Held  surrounding  tlu- o.seilUtor.  Mamovwr,tha 
vertical  oscillator*  b**i  adapted  for  «irel**a  t«lcgnph  pntpoaaa  are 


aa 


••BiaTistdc'a  £i*Gtri«al  PapMrs,"  Vol.  IL,  p.  m 


FM.  4^Malam*  Otoanit  Oat  la  BaN  iMgltaainrty  If  I 
Ooodaaling  Flan*, 


quite  different  from  the  Hertx  diimh  Ih.|1  oacilhttor,  and  Uie  field 
proditoed  by  th«  alaatnaal  oacillations  of  «  systam  femied  of  ooo  of 
tlteee  oeeillatora  and  ita  electrical  iimiKe  would  in  many  inaUtnoaa 

bo  dillicult  to  pnsleleniiinc, 

Some  roughly  <|nantitative  reMiltd  which  may  be  predietad  by 
this  theory  are  :  The  mie  of  radimlonis.  raelrrit  jKirilmt,  propor- 
tional l<i  the  ■.i|iiiin  i  f  till-  l.  iiglliof  the  oscillator,  the  square  of  the 
quantitv  of  <  li.Ltruir\  s.-t  in  motion  in  thn  oscillator  and  the  fourth 
pow.r  i;fih<-  fn-i|iifiu  v  of  the  OHcilhitious,  If  we  a«Hiinie  that  the 
rei-eiving  verticnl  oscillator  is  exactly  similar  to  the  transmitting 
oorillatxir.  and  is  as  good  an  absorber  n«  it  is  a  radiator,  then  the 
energy  received  should  be  directly  proportional  to  the  fourth  power 
of  the  lengths  of  tlie  oacillators  and  invara^  prapatlioaal  10  tha 
•qtura  of  the  diaUinee  scpniating  them,  ana  we  ehould  tberefora 
expect  that  with  a  receiver  of  a  given  Hcn^titiveitess— i.c,.  requiring 
a  ({iveii  aiiionnt  of  energy  lo  operate  it  -the  distan««  to  which 
tianamiackm  eonld  b«  earriad  on  between  these  two  atat-.  i  -  01114, 
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carirritt  parihui,  he  proportioilill  |0  th*  tqUUe  of  the  ln||du  of  l\w 
oaeiUMora  at  the  two  stations.* 

Workiny  Theorti. — AVb«ii  (h«  cOWts  □{  rxliatioD  ramy  be 
negleeled,  it  is  in  i;i-nonil  not  *xciw«ivi  lj-  tliflicnlt  to  pr«d«ti-niiiitn 
(he  eleetriral  \-ibralions  iit  Miuiilr  elcrlrtcitl  tntcmK.  The  problem 
in  then  luucli  (ho  imnie  rui  ttiAl  of  ili'loriiiininK  the  uicrhanical 
vibration  of  inecbaiiical  RvatPtua.  and  llio  iiiodco  of  HttacliinB  such 
problrmii  have  been  exhaustively  treated  and  are  lo  bo  fmitid  cnlltotod 
m  "The  Tht-my  of  Soinul,"  by  Lord  l;". l-.  i-ii,  and  in  "  Kl^dricnl 
I'ApMti"  and  Electromaguotic  Theory,  "  by  Mr.  Uliv«r  Ueavistde. 
In  wiraiwa  Ukm^,  h&wvm,  the  «kMpMit  of  tb«  vibnttoitH  in 
the  vwtinl  oaeulktor  w  tlaiMl  wboDy  dm  lo  ttae  ndiatkiB  of  «a«rcy 
boat  the  oacillator  and  the  ciTtH't  of  this  nidiatifMi  can  not  Be 
ntglectod  whether  the  oscillator  ronHidcred  b«  ft  tnamnitting  or  a 
receiving  o«rillator.  It  is  often  poHsible,  liowc\er.  to  iiso  suaic 
mathematical  method*  in  treating  those  eases  uliirh  involve  ra<lifi- 
tion  a*  are  appticaUe  In  th«  stody  of  oaaw  with  no  (MiiiUioin,  nnH 
in  ortlcr  to  illuatmta  thi>  point  ft  vftiy  dmplo  ■jmtemi  amy  flarct  be 
considered. 

I.Lt  n  hijitrce  of  E.M.F.  be  connected  in  a  Btraight  nnifonn  wire 
at  a  point  diistaut  a  frutu  the  eud  of  the  uiro,  which  end  shall  Iw 
ftMUMd  to  ba  innlfttod,  ftod  lal  ibo  win  axumd  to  infintt  v  on  the 
oilier  Mb  of  the  eonne.  Sih^  ft  ayrtem  i«  Ulostntted  dl«Kraniu(ie- 
al^  in  Ki^.  In  order  to  exclude  the  positibitity  of  mdliilinn  frotii 
line  wire,  It  raav  be  assumed  to  he  in  ihe  axiH  of  ii  pt^rftH'tly  eon- 
ducting  cylindrical  BhcU.  The  conductor  will  then  have  iinifaruily 
distributed  resietance,  inductnncv,  Icnkii^c  ami  periiiittfinee  us  in 
thf  caiw  of  n  «:tnt'lci  wire  cable.  If  now  the  E'.M.l"'.  uf  the  Bouree 
\iiry  :iliru[:Hv  I  v  c  ■i:i.iigin(f  fniin  one  coiiKlaiil  value  lo  aiiothiT,  Hvo 
wave»  of  poleiitiftl  and  current  will  be  de\<  li>|HMl  in  the  wire.  This, 
of  course,  means  Ivo  Wftvea  of  electric  and  uia^nrtic  foree  iilmut 
ibe  wire.  One  of  theae  Wftves  will  travel  olT  from  the  source  to 
in^ity  along  tho  wir<f,  eerryiog  with  it  a  paitiim  of  the  ener^'y 
devdopcd  by  the  «i>uree,  wbi)«  the  olhor  wave  timveb  fraiu  the 
■oniee  to  the  iii»ulated  terminal  of  (he  wire,  it  there  rcflortv<l  jtnd 
(elntna  alontf  the  wire  pii»t  the  source  and  on  to  infinity  idons:  the 
wire,  titkini;  with  it  the  mmauider  of  the  eoeiHy  dcvolopod  by  the 
•  o  iro  with  t:  >  i  xception  of  that  vkMi  hfti  Men  coDveitted  into 
heat  in  the  wire. 


Fie.  6.— Ofaphica)  ll«pm«ol*t:on  ef  WoikiDi;  Tbeoiy  of  Winlea* 


Tli-'  ili-itance  apart  of  the  two  waves  as  they  travel  off  to  inTinity 
Mill  liu  tuur  times  tlie  distance  from  the  source  to  the  insulated  end 
of  the  wire,  or  if  the  distance  between  the  two  waves'  froriti  be 
desigiiatcd  b^'  X,  thcu  X^Aa.  H  will  he  readily  su-en  that  the  intlnil« 
irita  to  tba  right  of  the  eowoe  ahown  in  the  Ky>u-m  ilhistntted  in 
Fig.  S,  dnWB  off  the  enei^  from  the  Hourcr  and  thr  rest  of  the 
syatein  in  much  the  same  way  as  that  in  which  the  condiirriii); 
•nrface  of  tlie  earth  i<i  supposed  to  draw  olT  the  energy  from  the 
vertical  oscillator  in  the  eh-ctrical  imasje  theory  considered  in  I'art 
1.  of  this  I'apcr.  The  wire  to  the  left  of  the  source  iimy  therefore 
>><"  lik-  ned  to  the  verticai  oscilktor  and  Ihu  infinite  wire  to  the  right 
ni  l  .  ti.  likened  in  i1«  fuutioB  to  the  inHnila  eondtietiiif  plane  of 
inm  theory. 

The  o(MnitiflfMl  wlntioD  of  the  pTOUom  jvat  eooeiderxd  hi  the 
ise  of  pore  dUlarion  baa  been  given  by  Mr,  Heavtsidel  who 


also  shows  how  such  operational  BohtioDO  may  be  readily  con 
verted  into  the  ordinary  uigebraie  fonRt  both  in  the  eaue  in  which 
tlie  ijuprcsscd  K.M.l-'.  vnneu  as  a  dsn^  harmonic  funciioh  of 
the  time,  and  in  the  ea.<e  in  uhich  it  abrttptlv  chan>;e!i  from  one 
euiiKlanl  >alue  lo  another.  Let  ihv  impresiio^  I  .M.I'.  be  . .  1,(1 
the  ru»i«laii<  i  ,  inductance,  Uaka(>e  <'oniluetanre  and  ptiniittmiee  per 
unit  of  length  of  the  w  ire  he  ropet-tively,  Ii.  I..  K  and  S.  Then  if 
<iir.Umi:<ui  lUoiig  thr'  be  ineuKiired  Iroin  tlie  iiiHtiUiled  end  of  llie 
wiro  and  bo  designated  bv  s.  llie  piilentiul  for  pouitK  to  the  right  of 
the  aonwo  will  :— 


and  for  points  to  tliu  left  uf  the  source  the  potential  will  be 


whole 
The 


dins  currents  are  : 


*  ThU  relation  between  the  lenKlbii  of  the  vriricJil  oscillators  and  the 
di'.tanK^  ij  whioh  tranntuisii^no  maybe  Huccsifujly  carried  has  been 
eiiipirimlly  determine'!       M?  Marroni.  *nd  i<  termed  '•  Marotni  t  luu 
by  I'fol  Fltmlni; 

t  UMvi»id(!'s  -  KIcctromaiiDetic  Iheorjf,"  Val.  II  ,  pw  tiU, 


to  th«Hi^t,and 

to  thelalt. 
At  thft  aowea  iha  eunant  i« 

At  tba  BOUMa,  tho  polaatial  on  the  right  and  left  of  the  aDttna  ia 

to  the  ri|;ht,  arkd 

to  the  left. 

The  resistance  operator  of  the  wire  ineasnrcil  from  the  source  10 
the  right  18 


while  the  reMstanceoptriitor  iiicasnred  to  the  left  from  thuMnrceiit 
/  =  ^' ■•  l+»  - 

If  r  be  a  simple  liamionie  fuaetion  of  the  time  nodof 
n/'2Tr,  it  ix  isufTicient  lo  Hiihatituto  nikx  fin  the  above 

in  iirilcr  to  algebrnise  Ihetn. 
Id  this  eaee,  lher«-fore. 


2  /ltK  +  I.8fi»  KL-H.S\1 
'  "  V  "K=  +  ah,'  + K>  +  S'n V 
which  ahowB  tint  eo  far  iw  the  currents  and  potential  in  the  rest  of 
the  syeteni  ate  egaeenuNii  the  infinite  length  of  irixe  to  the  right  of  the 
source  may  be  raiilaoRl  by  any  davfee  having  diailffttiwa  r 


lui  I  I'lMi-taOoe 


Kueh  device  being  fcTfounded  as  ahown  in  Jrig.  0.  Another  arntnge- 
meni  which  is  the  exact  aqnivalaiit  ol  the ayataoia ahown  In  Figl>(( 

8n<l  6,  is  Hhown  in  Fig,  7. 

A 


<6 — — 


FM.d.-] 


Whelaw 


ion  of  Woffcing  Tbioir  al 

ipby. 


If  the  \viri  hi  III'  i  c-iipi'!-  iimi  tlir  tVi  i|ae^u-y  of  e  be  surTn;itnr,Iy 
gxvM,  a  condition  uiways  present  in  the  vtiutal  OHCilUtor*  of  wire- 
lexsi  telegraphy,  2|  redooe*  to  <L,'6)l  ee  by  the  relation  .S  — ],i.>c'  it 
further  redoc«e  to  he  when  e  » tthe  velocity  of  Ught.  I'nder  thee* 
coiiditione,  the  device  A  of  Fi^.'s.  6  and  T.  which  takes  the  plnoeof 
the  infinite  wire  to  the  right  of  the  source  in  1-ig.  ii,  beeomee  a 
simple  redatance  of  vuhie  l.r.  Thlii  rcsislanco  is  such  as  coin- 
plett'ly  to  abaorb  the  energy  of  tlie  wave*  wilich  emanate  directly 
from 'the  aonoo,  and  of  those  which  are  redacted  from  the 


i 


<tr-W-|j-^WVK^>— 


I 


Fn.  7.— UodiHed  Oiaphical  Itrprrucntaiiun  of  WorbtoK  Theaey  «t 

Wiicle:^  Telcjrrapby. 

inKtilale<1  end  of  the  wire  to  the  left  of  the  source.  It  corresponds 
evactly,  therefore,  in  it*  reaction  on  tlie  rest  of  the  ayateott  to  the 
reaction  proihiccd  the  itUimle  extensiou  of  the  wire  lo  the  tight 
of  the  >)oiirre  in  drKwing  nway  the  energy  fiotn  the  reat  of  the  tat- 
tern.  It  may  be  lOcened  tn  the  rsaction  prodneed  on  the  qralemby 
the  complete  radiation  of  itn  energy  in  each  hall  period. 

To  iltu»trnt<'  the  application  of  ihe  fun  ^^oing  eoioiideratione  to  an 
oKi'ill.-tiot  uf  ktioHii  fomtt  they  may  be  employed  to  determine  the 
ri-lation  l>eiui-en  the  impreased  fane  and  eiummt  in  the  Beits 

dumb  lu  ll  ijM-illatiir. 

In  ihf  eiiM'  of  tijii  iiNt'ilbiliir  the  eneiu'y  raduited  (  m  -i  t  nil  :3 
t,ri, '  :l'  wlii  ie  <;<  ih  the  ii::i\iinuin  riectncd  iin'inent  ol  the  oMillawr 
>  vpre.ssed  in  itKoliite  i  l.■^•tH'^.tatu■  umls.  Tiie  amplitude  of  the 
current  si^  '|>ii/2<T  in  tli«  i>iiiue  tinil>>,  'in  being  the  length  of  the  oecil. 
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Ifttor,  thereforr-  the  vnliio  of  the  resistance  which  must  be  conci  ix  wJ 
to  be  placed  in  the  owillfitor  in  orli  r  to  »iniiilate  the  etTi  i  t  ■(  ru<iia 
tion  from  the  o»cillBlor  io  'i''n-  r  in  »b»oluli>  eki  tiomiignelic 
uniu  or  Hii'-n»  9  x  lO'"  ohnix.  Th<»  owilUt«ir  iimv  now  \mi  itv»u-i\  u 
if  il  wore  «  circuit  froiu  which  th«r»  i*  no  radiiUiun,  but  linvInK  reus 

lMM»SIIa+K'-SB«+(BlA^,«a<^illtot«mML'-4a(kgr^''-;^]  and 

pwmilt«iM<r.r/a«*,trli(n^ktlwnew«f  tli*  vim  oooDMtiiig 
Iba  two  tphMW  of  Iho  oodllator  lad  r  la  th*  rommon  ndbuof  Ibt 

■lihereii.  If,  then,  ,  1m<  ilw  mnplittide  of  th«  IniprMMd  liaiplo 
Mrmonic  fi>rce  wluch  iiiaiiititui*  (he  o«eiU«tiacM  of  pwiodta^ 

n^Sv/T  Mid    ,  be  tile  Aiiiphtuilc  of  the  re-iulting 
which  stlggeels  the  more  Kcneml  e\preg»ion 


H  a* 


1 

H  p   Si  V 

When,  M  before,  p  minnA»  tor  the  Of* r« lion  of  diflerentiation 

with  rpupect  U>  time,  ji  '  fur  the  inverup  op<>ration  of  intet'rationM'ith 
nsperi  to  the  lime,  lui.l  will  re  K  i»  the  tnie  disnipiilue  ri'sistance 
per  unit  orlen(;th  n(  Ihe  « ire  rMtim  i  linf;  the  Hpherei  <if  ihi'  o«ci\- 
laU>r.  It  Kliould  W  earefulK  n.)i<Mi,  lu)we\er,  that  the  niiillii  iimlnnl 
•ohltioui  DO  far  obtained  (or  tlio  li4:lil  uf  forrp  about  a  llert/  uMctl- 
lator  at*  only  mUeaUo  whaa  the  ]eq|(lt  of  Uie  oMillaior  ia  •  nnall 
NM-nolfof  I  *    "  ■ 


of  on«-nolf  of  tlio  feiqcth  of  tho  wave  nuliatcd  by  it  into 
\Vhen  thia  condiUon  i«  fldflUad,  the  ciacillator  may  be 
regarded  ax  a  straight  rurrent  elemmt  of  leiif;th  'in,  tho  eamni  at 
■'Very  point  of  which  ii  ^n'lii.  The  expreoiuoM  Jbr  tlio fioU ol flWat 
dixUuicvs  fruiu  the  oscillator  ore  then  npplioaUo,  M  On,  thoTMbre, 
al*o  the  et pr<"-»ion»  for  the  enerj;v  rmliiited. 

Since  i>  r.|ni:^4it  liiieiir  u>.cin.itnr  is  tin  t  i|iil\jil.-]it  ,,f  im  inliiiite 
number  of  .HUch  current  elemeiitH  vurviiij;  in  li  frnm  ,  eni  to 

tbc  full  length  of  the  owilbttiir.  the  lield  ut  it  ilixtimi  <>  fniii,  -.u.  h  nn 
oeciUator  may  be  detennined  •«  the  vector  sum  of  the  livlda  pro- 
doood  ly  the  sefionto  imilonn  cnmol  olwuMrtOi  Ht  nmnMorinn 
Iba  otraigbt  lineor  otdlhtar  m  eacnpoMd  of  »  IhmM  or  flnik- 
number  of  unifonn  cumni  daOMnla  tbe  field  at  a  diatanee  trmu  the 
OM-iUator  and  the  energy  ndiatad  may  be  dvtcnuined  to  any  desired 
do>;rce  iif  preeiuion  for  i\nv  -/wi-n  or  itrnMiK^l  distribution  oif  current 
jilii^i^'  Ui.  uirciILiti'r.  The  \idu.'  uf  li  ,  ur  wlml  may  be  tenui<<i  tho 
n?!'i.it.iiic')-  ei(ui\ iileiit  ot  I'n  riiiliiili' ii!,  iiutv  (hen  \>v  ileliTiJiini <I  and 
the  ri'lstioii  ,.f  inipns,.,!  I'M.l  .  t,,  t!,.  ciirreiilH  nnd  piit.iUinU 
along  the  oacilkitor  luiiy  thereafter  bo  treated  as  if  tlicrv  were  no 
t  Am  tho  ooeiUiMor,  ao  in  tin  OMo  of  tho  Haita  ooeUlMor 
lobovo. 

Tho  oxMt  pradetonufamtioD  of  tho  diatribation  of  Bomni  and 
potential  in  *  Unear  cwcilUtor  oonalatlng  of  ft  atnigfat  wire  of  length 
'-'-I  aI  ne  in  xpAcr,  or  of  a  Htraight  win  of  langth  «  normd  to  the 
luiih  *  surface  nnd  connected  to  the  earth  at  ita  lower  extrennty, 
present*  grave  ditlirnltieK  which  as  yef  have  not,  ns  far  aji  I  nm 
ii»ure,  been  completely  overcome.  I  .1  tnnni.  I\ ,  himi  vir,  a  Krenl 
variety  of  cases  in  modern  wirel.  st»  ii  I,  ^.-mp'  •,  uriy  Im  reiuliK  tnnieil 
with  Kiitlicient  prtci-nm  f.:.r  1  11^:110  1  nn-  |hh[-,...  s  nji.in  H,,-  iicsiiiup. 
tion  that  the  waves  of  potential  and  ciirnnl  travel  nloii<;  the  con- 
ductor  of  tho  rerlieal  oaeillaloc  with  •  oonatant  veloiity,  v.  The 
dtttrilmtiaD  of  (vmnt  and  potontid  hi  m  atniRht  wire  Kruunded  at 
ilolovar  oilmnUy  thronch  a  sonm  of  EM.V.,e,  and  through  o 
4]roton,  A.  whooa  reKiKtnn<'e  opemtor  ia  K,  aa  illuatrated  in  Vitt.  6. 

nuy  MXt  be  considered  under  the  alMve  iiietitioned  "  

In  thia  instance  it  uiU  be  conveni'-nt  to  n't,;ard 
meoaond  froiu  the  earthed  tiriiiinal  uf  the  oicillator. 
Tluoinnital  eciuxtijti^  for  the  wire  ure  then 

-{<l\-  <lx)mLpV  and  -{ilC,<ljr)SpV, 
from  whidi  flow 

rf»\Vrf^-j,»,B«V  and  dtC.<l<*aCy/0*. 
The  uuHt  genacal  aolntion  of  theao  aqMOtiena  ia 

V  =  A  cosh  l,r  r  +  B  sinh  fir 


At 


'  r.OM>h  'V+  \s!nh''^). 
I.I  r  v 

11  = 


At      *-0,  V,»Annd  < 


\  tanli  /I  t 
taiih  ''-iV, 


■  ].r  co.j, 


tUm  ia  tho  naittanee  operator  nieamin-d  from  tho  soun-e  in  the 
dinetioBorthoinMilalodondorthe  win,aiidBhallbedeMHiniat«d  byZ. 
It  Ibllowa  that  ^ 

/.,.+  ■/: 

(\,-r  l.>  >7., 

In  the  simple  .'i^iruiuiii.  ni:iiui;:.  /.  11;  iiiiil  the  liy|«-rbolic 
lunction«  art  converted  into  the  corresponding  circular  futjctions. 


V- 


A  =  rZ       Z)  and  B-  -cLv/C^,, ■«-%>, 

-  r.r  sinli  ^'r  , 


,  f /Ml.'- 


II/.- 


Tho  chiai  interest  to  tho  engineer  he*  in  the  function  /.  nnd  7^ 
and  more  partieulariy  m  tho  fonuer  which  U-ooiue«  eot"" 

-         ""•   Wo  aee  that  2  vanlahe*  when  !»  =  »,"', where  mis 

any  mle-i  r.  Tlii'.  c  .1  r.^ponfc  tO  the  caso  of  ,„\  4.<,  «here  )k  ia 
tho  length  of  the  wines  on  the  win-.  I'or  the  tiiml.iMi. f,<nl  or 
(Mveit  mode  of  vibration  of  the  u-i  ill;iiiM  .  m    1  and  A  i-r. 

It  appaara.  theroforo,  that  (or  o»cillaHouH  graver  ilmn  tin-  fmi.la. 
mental  of  the  oaeillator  fanned  by  the  win  per  ,^  and  its  el.  ctncal 
imago,  the  reaetaneo  Z  b  negatire.  or  a  cai-acity  or  peniiittnnee 
reactance,  whereas,  for  periodiciUw  higher  than  that  of  audi 
fundamental  th<'  reactance  of  the  oscillator  Ucomea  iioaitive,  or 
an  ut.luetanre  reactance.  In  nther  words,  tho  naotaiMa  of  the 
wire  iiiea.ur<'d  at  the  source  or  .trivui;;  pninl  of  tho  antom  nUW  bo 
the  oi|uivaleal  of  a  con.lens.  r  of  capacity. 


or  of  an 


«•  1  .  " 
E>  ~,     tau  n 


Si-  n 
'     Uui  a, 
n  • 


"    «H  eot  a. 


dcpeiidint;  upon  wlietlirrcot  mo  c  iapoaitive  OTIMMlivO  rOePOOtivdiy. 

Curve  I,  I'lj;.  n,  i.hows  the  variation of  tho iwMtaaeo  'A—U„1L 
rMTtamo  of  the  win  a  of  Fig.  8  jwr  ar  Car diflhrant  pariodtdtiea* 
of  iDo  impweaad  lane. 


A'alues  (or  Varying  reriodieily. 


CiirM  s -a  and  !l  of  I-'ii;.  H  show  the  ei|oi\i«lenl  eapacity  and  etjuU 
Mileiit  iioliiclance  of  the  same  «ire  for  dillen  iit  values  of  iho 
p<  riudieity  n  of  the  impressed  force,  tho  e>{uiv«lent  capacity  being 
shown  by  enrve  8^  and  the  equivalent  indtictaaeo  bctaig  ehown  by 

curve  2. 

With  regard  to  tl«e  resistance  op,  i  u  .r  of  the  svstt.m  \  of  Kig.  6, 
if  this  be  a  simple  diasipative  rcsistanee  IL.  thiu  Z  lt„+K.  If  it 
be  ooU  of  neiateaeo  11,  and  indnotanee  1,^  Z,-B„+Up+lt  .  If 
then  bo  a  condenser  of  peruittanor,  tj^  in  sequence  with  the 

coil,  then  Zs-Ks-I-Iw-I- (^^-»-B',  and  if  the  eondenaer  bo 

in  panllel  with  the  coil.  /.,-<!+ ";^  ''  +  »^.if>+B'.  In  ovary 

caae  tlie  resistance  e^iuivalent  of  radiation  must  be  added  to  the 
naistanre  operator  of  the  system  A.  For  the  high  values  of  the 
tine  nte  of  cfaimge  of  enmnt  ouiployod  in  winjose  telegnphy, 

for  the  four  cases  considere*!  above. 

For  more  complex  systems  tlte  rcMixtance  operator  iiikv  K.  n  nliK 
detemined  by  the  simple  operational  method  devised  bv  Mr.  Oliver 
Heiiviside,   The  algebraizmg  in  the  caae  of  a  eimpie  hann 
ie,^:iiM  II  M  also  easily  accomplished  by  tho  eubetitution  ni  for ^ 

Tiie  lore-oin«  treatment  applies  iiiore  spt^eifioally  to  a  tn_. 
initt:n,i;  liioiir  oscillator.      In  the  cam-  where  the  oscillator  Ja 
eiiiployiHl  fur  receivino,  the  circuital  f<|nalionK  Ihi-OIIIO 
K -  Ut\  ,lf)  =  l,/,r  and  -(./('  ,U)^Spi-, 

'"illlil.''     '*  ""'  '  ■        P<  r  unit  of  leii;{th  of  the  win. 

Frynn  the«c  e-ni;»tio!is  r>'siil[ 

rf'V  ./j-»=;/-V  I  •  nnd  -f-'C. <--s  -  IN/., 
The  general  solution  ik 

V"Acoah/<j^  I'  +  I!       jit  r  (■-  11,^,. 


{E-*<Uco.h  P.t  +  AMnhi  -;  1. 
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V  V 

cosh  Tit— 1 

At    »-0,V»-A--J5,C.  /.  C,-E- 


In  th«  {ongoing  the  exj 


L/»  citsh  '''I  +  Z„  ninh  ^'(i 

hM  been  uuMle  lh»t  the 
lydlilrihUd  abngtlwoMa- 
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Loigtb  of  ElcTtUd  Cooilactor 
Fio.  9.— BetliUoce  with  Varied  LaoKtbs  of  Conductor. 

kttor  tmd  that  Iho  i-elndty  of  propaj^tion  of  tho  waves  along  tho 
oscillator  ia  eqaol  to  that  of  Ii|;ht.  TKis  was  duiic  in  unlcr  to 
Minplify  the  luatheuiatieal  analysis,  and  to  present  ttu-  t)ii-ury  in  A 
fonrrete  and  easily  iindprnlotKl  fnrni ;  but  the«"  conditioriK  ilu  not 
completely  liinil  lln'  upplicutnin-i  uf  I'n'  furm  il,!-  di-dii<r<l,  for  it  i* 
capable  of  de>uiuu»iralioii  thnl  cvt'u  uheii  I.  luid  S  are  fiinctiona  of 
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Fi'i  10.— l"iTio«lk;ity  and  Capacity  Ileeittance. 

X  proviili  il  only  tliiit  thp  ratio  of  I.  S  Ix-  independent  of  j-.  then, 
though  the  M-tmily  of  the  «an'<  will  Miry  from  point  to  ponil 
along  the  owriUiitor,  yel  there  will  1*  no  n-tU-ction  of  the  wnvcs 
except  at  the  enrln  o(  tho  wire,  and  the  niiml  iniportant  function 
—namely,  Z — th«  r«»i«tniice  operator  of  the  uMillator  does  not 
cImb^  lotiB.  Il  ia  Riifficient,  under  tbcae  cirmmistancea,  to 
■nbaiilate  «'  lorn  In  tho  exprMsiona  for  Z  and  C,  whcro  <i  vma'.v, 
r'  being  lh«>  average  vdocity  of  the  waves  along  the  ORcillator. 

Anotht  r  iuiportaut  i-nn-  which  m^-  occur  ia  that  in  which  L  and  S 
•ra  both  (unctiona  of  x,  but  in  wbieh  tho  pradoct  Ld  ia  eomtmt. 


tender  Ihene  conditions  the  qnantity  1  %'l.?^  which  is  of  the  nature 
of  H  vil.x'ity,  is  eonstant  aluni;  the  oscillator,  but  rclUction  liilii  H 
pliMO  at  every  piiint,  Rivini^  rite  to  a  variBbli-  wave  velocity.  The 
solution  in  iIiIk  ckm-  m  im  ImiKer  of  the  »auio  form  as  that  considered 
above,  bill  may  b"  n  ixliU  i  buiiiti'd  in  the  form  of  cylindrical  har- 
monica, pro\  idetl  1,  n'^l  .^         I ( -II.  I  livi  1 V  jiri,.[i..r'.;niiiMi  to  j"*  and 
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Lu(th  «(  ElifiMd  CoaJactar 
Fio.  It.— Apparent  Gafaoily  and  Laogth  o(  Condactor. 


P-'iudiclty 

Flo.  12.  —  PericJii  ily  and  Apparent  Capacily. 

r""  where  m  is  any  ijuantity  integral  or  fractional,  poailive  or 
negative,  hotiie  writers  h.ivi'  reganled  the  vertical  oicillalor  M  % 
siiuple  capacity  area.   This  is  obviously  madmiaaiblc. 

The  lirU  approumation  to  n  uiota  wmiplate  tbeoiy  it  lo  n|nid 
the  venieal  oeeHlslor  m  %  enpneily  mm  conmetod  In  tho  •aitii 
tlmrogh  M  indnetanco^  Tbia  modo  of  tioatnuol  cooaipanda  to 
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lh«  Ant  amvoxiiuklion  to  tbe  theory  of  tfav  tniii«^  «r»c  « il>nttion  o( 
•  stretched  KtrittK  >■>  wllii;))  tlir  muss  u(  thv  »lriiiK  14  uwuiiicd  to  be 
coUwt«<I  111  it^  f<)iitri>.  Tin-  ihc'orv  lirrc  utitliiml  i-om-sponda  to  ihc 
secoml  nppi-oviliutioii  to  the  conipl*'!-  tlifnrv  of  tlip  tMiisv^rB"' 
vibmtionsi  o(  ii  ■itic tclioil  itriiii;  in  w  liit  ^  ilu  iiia--  h  auuiiifil  »i>  in- 
nttifoniily  distrib»t<Hl  uliuif,'  lfii(;tli  »(  tn'j  ••iniii:.  It  i«  ni>l  in 
b«  (-xpfcUHl  thai  tlir  n'xtilti)  o{  «-spehiiii>ii(H  xlionlil  vt'rifv  in  all 
d«tAitH  the  (.'oncliiKiiiiiit  to  i>e  drawn  troiii  (itu  llioury  whicli  liaii  \wen 
]}ie»ent«d.  but  nil  themottimpoitMlldMUrMMriatiMOftba  behaviour 
of  a  vertical  CMMiUatoraaitidieatadlqrUtbUuonrMslom 
firmvd  by  ei'rlain'cxperiincnt'i  llin  r*-i<ntt«  of  which  arc  prcwiitod  to 
ym  m  the  form  of  curvt's  in  Vig*.  1*,  HI.  II  and  I'i.  Thi'»«  curvi>a 
rideil  110  exi>laiiatioii,  llip  title-  of  i:\ch  showiiii;  -iifTi,  !.  !,i!v  i-leiui.v 
ill*  purport.  I'ix*-  M  lUid  I'J  ar*'  tlic  most  inxtr  .' 'm  .  -h^iwiti^' an 
tliey  do  vcrv  Hrarlr  til!-  itn-r.  A^i-  nf  thr  «jip:i-,'n'  i-iipi  'il;.  nf  th" 
OBcilUt<ir  ii>  llic  fri'i|iii-iii-v  of  tfi"  .w.'ill  itum^  i~  i.-.  i'lii-ili'.  nu  .-.m*!.'!! 
and  llii>  l«(ii«lH<ity  ui  thm  apparent  C4p<unlj  to  l>ocoini>  iiiliinu-  an 
thv  (reiiu#nr.v  of  'lhv  o«etlUtiuiv<  apprOMh«i  tha  fMi|Uimoy  of  the 
futtdaiuental  of  tliv  UKiUattM'  per 


BBsnetiMtioDiiiraditMi  ■  eoatinumu  ilimhnitimi 

litkol 


OOflTIMPORART  BLBCTRICAL  BCIBHCB. 

[C  impiled  by  K.  K.  ForuMKit  t)  Ai.itE.] 
7Vi^  KU.Irif.  .fir.— C.  I>.  Chilli  formiilatiM  a  thwry  of  the 
aix'  which  \*  a  ivvise<l  version  of  his  oMer  theory,  nml  \*  KumnI 
n|K)ii  tho  iotiisatiiiti  hy  imitact  as  stuilioil  l>>  Stark,  Thom4on, 
atiil  Tuwiiswm).  Thero  is  a  );rcat  Kiiuilarii  >  ^''t1^^  i  ii  a  (lisch.iri:>' 
ina  vju'iiutn  IuUuuihI  an  ttrc, cjii.-ppt  tli''it  in  tlu'  i.iu  rr  thu  toiu|>or;t 
tiire  i«  very  iniich  hi'-'lir: ,  :lh  .  iiri.  ;ii  ininii  -r.-  ^ter.  ilic  droji 
in  potential  at  th*-  I'ln  il''  uni.  !i  >ini,il!.  i,  1:1  I  ili  -  drop  .it  lIu- 
ano-l«^  ii-iiiully );(.  Tli.'  1  hllfi ■•nr.'  .1'  ^hi'  .  .itli..     1-  tin  niOHt 

filiKlamontitl.  hntea.l  <.i  Ik!I1ij;  .WO  ,  I'l-  i  iil,  .  !,  may 
Imj  lull  U  volts.  Iu»tc-ai|  of  Ik-ui};  .sollli  l<  iiiI\  it  i.m  |Hisitivi' 
ions  to  ionise  by  inijuijt,  it  ap|H!iii'»  to  bo  too  oniall  for  any  kiml 
of  iunisiition  by  impact.  Tborcfore,  the  cathinlo  must  be  very 
hot,  «o  a«  to  providu  iotta  by  iitcunileitccncv  or  by  the  rjpi<l 
motion  of  gxsfous  atoms.  At  tho  Ixmndary  aiirfnco  of  tho 
anotic,  there  may  Ins  ionisution  by  the  impact  of  negative  ions. 
Tho  olectrie  force  mii«t  be  oufTn-iently  p'eat  at  all  point:!  »o  that 
tht  <nei^  tntlisformctl  will  produce  the  rctpiire*!  tcm|i«ratiiru. 
The  cnmnt  in  the  arc  cannot  l>u  conxcvtHl  by  jiArticIos  of 
ordinwy  matter,  «inco  these  woiiM  move  1,000  times  too  slowly, 
and  Um  arc  would  bo  more  or  loss  oitaijue.  I'ho  vapour  from 
tiM  «l«elrad«a  has  olten  mucb  to  do  with  the  paamna  of  the 
cnmnt,  btt(  it  i»  notnntfl  the  luat  haa  Tapximd  tbe  eleetrade, 
and  tho  aaa  ii  ioniaod  aa  anjr  other  gna,  tiiat  il  |iilMr«  «a/  fKi 
in  tba  pneiMinena.  Kv«n  in  the  nfliraniT  an  (ha  monmry 
va^onr  must  be  ionise  1,  and  the  praeeoi  M  ioniiatiaa  may  b« 
eaaler  in  mercury  va|H>ur  than  in  nuMt  ftaea.  Tho  theory 
exulains  l)<>th  tho  exislenco  of  the  eounicr  E.M,P.  am)  its 
sudden  diiupiioariinco  after  removing  tho  imprcjin*)!  K..\I.K. 
The  charge  on  a  sphi^re  may  produce  a  potential  of  thousands 
of  Volts  and  yet  can  cauite  no  appreciable  current.  In  tho 
same  way  thti  idus  iu  the  n  i  m.iy  ctiiM!  aconsidcntbli' .ijii'  iical 
counter  E..M.t'.  ami  yoi  ic  combine  afUir  the  cut  rem  ce  ises 
without  pruduciu);  any  apparrnt  1  lli  i  I.  What  i-i  left  unc.\ 
plained  is  tbe  behaviour  of  the  non  arcing  utetala,  tho  uni- 
directional character  of  ibo  iron'monsuiy  ant.and  the  Yetooitiaa 
of  tho  ione  in  tbe  arc. 

(a  IX  OnKti, ».  iMib  Cmm*  Pupm,  Beetion  A,  itMM.  l 


Uofiuloiiriiiwn. — H.  Na^ok»  rtriowe  the  profcnaa  made  iu 
tho  itndy  of  awgnotartrietion  ainco  Joule  in  l^ii  diaeovoretl 
that  iron  ohaiipa  ita  dimoneiona  by  magncMution.  A  aingul«r 
chaneterittie  of  magnetostriction  in  ita  rcdproeity  with  the 

elTectA  of  s:res9  on  the  nutgnetisation  of  ditrorent  fciTOmunetic 
substances,  >«u  tliat  aotne  of  the  efl'ecU,  such  U  the  Villari 
critical  point  in  iron,  s:cm  to  foreshadow  tho  nature  of  the 
strain,  which  would  be  wroufjlit  by  majiiietis.tiion.  The  cor- 
rolatioii  betwein  ntir-s  .iini  ^wxr.i  ;ii  tn :i_'netis.ition  of 
ferromat;netic  8ul)»i,iutt.i  opciu  il  ;i  ii<.  v>  •w'oi  ni  icsearcli,  whidi 
rcsiiltcd  iu  laying;  the  foundati  iu  fni  •.In'  dynamical  diticiission 
of  the  phenomena.  The  hyt.n  -i.-  .itii>ndin>;  the  luafrueto- 
etriction  is  generally  complicat./  j,  ,ia  i  presents  great  dilliculty 
in  eiititblishing  a  really  sutisfs'  inry  tlii  'jry  of  the  subject.  The 
effect  of  longitudinal  stt'  if  in.lnisUitic  preisure  and  of 
twist  on  the  magneti^iation  of  tcrromaj;uctic  substance^,  stands 
in  reciprocal  relation  with  the  elongation,  the  change  of  vohitne 
and  tii«  twiat  prodtieed  by  nujiinetiwtion  rea|)cclively.  Thus, 


longitudinal 

of  length  in  nickel  up  to  U^h  lllde }  and,  on  tho  other  hand, 
longitixlinal  [lull  protlnaea  •  tMnintttion  of  raagnetimtion  in 
niekfll  tip  to  high  liohta  Tboaaund  omitlad  by  magnetiiing  an 
iron  wire  by  intormlttoiit  or  altornate  cnrront  wa*  long  known, 
hnt  the  arliinl  niejiKUit-ment  of  tho  change  of  length  \vm 
undertaken  <|itite  recently  by  llonibi  .-uid  Shinii/,11.  With  a 
iriN  <'n  wire  the  am|>litude  varies  with  tho  fro<)Ucncy  ;  generally 
ttieio  arc  two  maximit  in  iron  and  nickel  aa  the  frequency  is 
iucreaiKjd.  Tho  phenomenon  eviilcntly  duo  to  magneto- 
striction. No  ex[>eriiuviil  ha'*  .1*  yel  lieon  trieil  on  the  mag- 
netoBlrictii'ti  fci  1  ■  nii  ijin!; ir  i'i  \.^t.il-.  'I  lir  a\i,i!  Iii  li.n  iour 
i.f  rn  seals  w.i  iid  bo  the  molt  interesting  »ul>joct  <if  I'-'iir.i- 
ti.iiL  I'll,  iiblv  there  .iro  a  grxMl  many  problems  on  t  lie  magneto, 
elastic  properties  which  still  remain  untouched,  and  which  arc 
intimOMsly  conncrtod  with  magm^tustriction. 

[H.  N'aoaok^,  v(,  Louu  CutigrtM  I'afm,  S«ctioa  A,  IMM.) 

IMiniixit  ,4  ll>rl,.;icu  /'<i«viiJlr.-.Ge!*tfaM  plates  ieontiiod 
in  the  ordinary  way  and  then  axpoeed  in  the  neighbourhood 
of  hydn>gen  |M;roxiae  are  aflbcte*!  in  tho  same  way  as  by  light. 
Oct  dovelopn»cnt  they  turn  black.  This  elloct  u  not  due  to 
the  vajHMir  of  the  pcroxiilc,  since  a  iwwerful  air  bhist  fails  to 
inteti  i  ji!  It  I.  Ci.n  I  ■  -hown  that  tho  effect  l^  i|>  iMc  of 
penci I  it lliui  in'  t-iihv  ti Ims  and  elxMiite.  He  luithcr 
iijinnl  I  very  rem.irk  J'li'  « '',1 1  li  tlios  cm  l>e  photographed 
without  being  placed  111  ilic  (>  itli  mi  ifie  t.tVi>  iit  all.  ll  sulKces 
to  e\|Hi><^  the  gelatine  side  of  tin  |.'i.,r,.  t  1  rhi-  i.iv  -  from  tlie 
iwroxide.  anil  hy  the  ol.jei  ti  to  l.t-  jih  isn^iwtpiifii  >ui  tlu^  glass 
side.  They  then  ap]>ear  »ii  devulopuient  eilbur  lighter  or 
darker  thin  tho  b.»<kL;ronnd.  Whether  they  app«'-ir  lighter 
or  darker  depends  altogether  Upon  their  temiN-r  itiun  lul.i- 
tively  to  the  plate.  Hot  Itoilivs  appear  white,  coUl  tHxtiea 
black.  In  other  wonls,  those  portions  of  the  silver  salt  which 
•re  Killed  upon  to  give  off  heat  during  cxpaisuro  are  more 
(juiikly  reduced  on  ilevelopment.  This  is  contrary  to  the 
iiiiual  chemic4d  off<'ct  of  heat.  Tbo  author  sup|ioses  that  since 
thero  in  a  conduction  of  he:U  as  well  us  some  unknown  kind  of 
radiation,  there  is  also  a  transfer  of  electrons,  and  that  those 
have  something  to  do  with  the  development.  The  antbor  has, 
howover,  not  suoosedod  iu  observing  any  electric  efiiacts  of  the 
rays,  Uiough  bo  believes  they  might  ho  obsorvwl  with  tbe  aid 
of  more  delicato  iastrauenta- 

(U  Qmtm.  PAfsUafiteto  Xtitiekrtfi,  Osttksr  M.  IMM.) 

E'uth'iir  I'liiiinlf.  —  L.  A.  r..iii-  r.  111  llio  counso  of  his  inves- 
tigations on  "  The  l'hy*ical  L>etoiuiKi.«ition  of  tho  Harth's  Per- 
manent Magnetic  Fiold  "  discusses  tho  existence  of  vertical 
earth  air  electric  ciirrcut-s.  Schmidt  announced  as  a  result  of 
his  careful  mathematical  analysis  of  the  entire  magnetic  fiohl 
of  tbo  earth,  that  a  small  ^xirtion  could  not  be  referred  to  a 
|>otential,  and  hence  tho  existence  of  vertical  oarth-air  electric 
currents  w.is  indicatod,  tboee  canonla,  according  to  his  calcula- 
tion, amounting  uii  tho  avtnga,  foT  the  entire  surface  of  the 
earth,  to  itii  of  an  ampere  per  sqqare  kilometre.  Owit|g  to 
the  (lilficiiltios  raiseil  by  cvrtuin  investigators  as  to  tho  oxia* 
tenco  and  possibility  of  liarmonising  rurrctil.s  of  this  averago 
atronglll  with  the  known  phenomena  of  atmoophcric  el<»e- 
tiidty,  Sefamidt  was  led  to  doubt  the  validity  of  hiagonend 
conduaion  and  to  exprem  the  opinion  that  poaMhIy  tho  remlta 
derived  by  him  wore  to  bo  aocnbad  to  ■jstematie  nnp  onrors. 
To  roBolvo  these  donbta,  tho  author  he*  dorived  the  valtiaa  nf 
these  currents  from  the  Y  components  oontained  in  the  best 
magnetic  charts  for  lf<40  I.*;,  lf<SO  and  1885  (Sabine's,  Cnjak|B 
and  Hrumaynr  s).  lie  Hnds  th.^t  all  of  the  modem  magnetic 
charts— since  those  of  Sabine  for  1840  45— unite  in  indi* 
eating  thr  inoli.ilili'  e\i  -tcin£-  "f  ■.  i  ;  t).:  .i)  i  ;ulh-air  electric 
currents  of  lii-'  rniT.iL'i'  intriisiiy  uvui'  ilic  legion  4. '>  N.  tii 
4.j  S.  of  ono-lhii tii'iii  I.f  .111  ampere  per  »<iuaru  kilometre  of 
surface.  The»c  cuirenut  pajiHiiil  U|>ward  '  from  the  e.irth  into 
th>.  lir  near  the  CjUatorial  regions  whci-o  there  are  avicending 
air  currents,  and  downward  near  the  par;d]f!l«  '!'>  to  flO — i.t-., 
in  the  regions  ij£  du-  nniling  air  current-.  N'  -"'  't  o  ]Mt  illels 
10  the  electric  curreiit.8  are  again  upward,  linw  tuiieajwuiling 
once  more  with  the  general  utmosplieric  circubilion.  ^il^y'>|>d 
the  parallels  4'>  the  result'  appc.ir  too  uiicert.iin  ti>  w.uraiit 
drawing  a  ilelinitc  conehisixn. 

[L.  A.  B*f na.  ItntirM  M'ifMlf"''  ^|»Wiuber, 
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AKBmki,  Htmtp^t,  Mi  Mtr  PutHtatUnt  en  it  tnUrti  tBrttt  »f 
"Tl»«1ScreiCtA>F>WW«iV«*l/Wff<«»w  C«  (Z^  )  TktvMU  intmn 
BucraiaAN"  Sl»I«s  ct  Standari EUttrUal  Wtrkt  alpriitnUtniilti  »f 

\  iKMnuauv "  lucnuaAi  nADir  deuotokt  aid  kaxd 


_     ItabKrIpUoD  prlM  Ti  Sd  j>rii(o*»  ntn,  belun  »UI  I)«c»mb«r  In 
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aiuratiant  la  tttrndtng  advtrtitnumU  If  Wtdiuiday.  Wrafttr 
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TBAMWAT  PBRHAHEIT  WIT. 

Mr.  A.  N.  COKNBTTS  Paper  on  "Tramimy  Fanmuicnt 
Wb}',"  reail  to  a  meeting  of  the  TimmwByBand  Id(^  BBilwajs 

Association,  provoked  a  discunion  which  ihowB  thai  there  ere 

niiiiiy  apiiiitms  011  tlii-s  ini[iori;iiil  subject.  An  abstract  <>f  the 
l'a|jer  was  pabliiibc<l  in  our  luat  issuo,  mul  u  reiwrt  of  tlio  ilis- 
oueioit  win  b*  found  on  another  p  ij^-j  tliis  week.  It  appcani 
tliat  the  Scandanli^iing  Committee's  eflbrls  have  not  produeed 
.1  result  satisfact-ory  to  all.  Mr.  Howi.itv*s  eritioiam  thai  all 
the  stanihinl  HOtlioiH  sliould  have  had  tlic  ,'vinif  wi  lth  "f  trtud 
Bcems  unanswerable,  and  Mr.  (."onnktt's  suggestion  in  his 
reply,  that  on  a  By-stem  with  iliflerent  weight*  of  rail  ono 
dioidd  use  a  wheel  to  suit  the  minimum  width,  d««i  BOi  meet 
the  tlilliculty.  The  adilitional  weight  might  have  been  mow 
usefully  1(M-Jitc.l  in  di'iitli  of  head,  ami  in  thickening  the  very 
thin  flange*  of  the  heavier  raiU,  to  the  roller's  advantage. 

Mr.  CovnvtfR  anggaation  that  phyaicBl  teata  maltB  ehcmical 
criiiipoeition  epecification  unneeeaaaiy  «aa  partly  aoBwered  by 
Mr.  HoWLBY,  who  pointed  ont  that  there  is  no  aatMaeUny 
jihy^icnl  rc^t  fur  h.mlnusn,  honue  the  need  for  specifying  high 
carbon.  Mr.  CoNNJJTT  thinks  the  tensile  test  '•  pretty  good" 
for  hardneaa.  Tha  hardiieaa  wanted  in  a  tramway  rail  is  the 
quality  that  resiste' abrasion,  and  the  relation  betweea  high 
tensile  strength  and  that  quality  has  not  been  fomnlated. 
The  "Brinnoll  te-st  is  rathur  more  lo  the  iKiint,  but  there  ii 
a  lack  of  quantitative  i-ekition  between  it*  re--*uli»  and  the 
quality  needed.  It  is  eoooeivable  that  »  grinding  t^^t,  or  a 
mea.^uiciueut  of  the  resisUnce  of  a  test  piece  to  a  light  cut 
frum  a  shatp  tcol  niiglil  bo  useful  ;  the  difficulty  is  to  eBSOre 
standard  conditions.  Another  reason  for  the  retention  of  the 
chemical  composition  clause  is  that  undue  proportion-  of 
phosphorus  and  sulphur,  c^tHitnally  tho  hitter,  may  refill  in 
s<.-gregation  and  growing  H.iwr,  such  as  prtibably  caused  the 
St.  Nuotfl'  accident  some  years  ago.  If  these  i>oints  could  be 
met  by  physioU  test— and  peHwpa  the  micros. 
for  the  last  mentioned— the  engineer  would  have 
to  dictate  to  the  steel  maker. 

.\  !,.n,rwhat  MartliiiL'  Mi-Lv.^ti'Hi  in  the  Paper,  which  found 
I  iH>mc  coiUirmation  in  the  debate,  io  that  bogie  trucks 


will  .ser»« 
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wttr  of  nils  Om  rigid  wbeel  bM«  ringle  tnoks.  Mr. 

CtiNNhTi'  yave  an  instance  where  the  cxcoasive  wear  on 
ceruin  ciirvts  is  attributcil  to  car*  with  7ft.  wheel  Ii.i5c,  hut 
ill  his  »jtiiiii>ii  it  i»  the  maxiiuiim  tractiun  truck <  that  run 
over  it  that  do  moct  of  the  miachief.  W«  know  m  litM 
eoiTMpaading  in  M  pnticuhn  gnrn,  mi,  moreaver,  buitt 
under  Mr.  CoNNK'Its  Eiipervision,  which  may  V-r-  tl:c'  one 
rcfcrrtHl  to.  On  watching  some  of  the  curves  on  which  the 
rails  are  cut  very  raiiiiily  indeed,  wo  jiut  the  daiua^je  to  the 
debit  ol  the  lini^  truck  cm.  Ibejr  certainly  emitted 
ii»  more  pierdng  ebneke,  «tid  on  oakoktioB  it  b  apparvnt 
that  thptr  wheel  flanges  tintst  hr  jitnbed  across  the  irtin  xt  -, 
aiirt  the  truck  frame)  coii«itterm!ily  Kpning  until  tltc  grooves 
are  worn  very  wide.  Wo  h.Tve  t^eated  power  conmmption  of 
maximnm  traction  und  ainglo  truck  tan  on  the  humc  rontcis 
and  emertlly  found  a  nuu-kod  economy  in  (tower  (>er  ton 
mill-'  vviili  the  cars,  Mr.  (.'onneT!  ."triiH  i..  h.und 
the  cuiiUary,  and  some  other  «|>cakei^  ii}p-ce<l.  i  he  cause  of 
this  contradiction  was,  however,  cleat ly  indicated  l>y  .Mr. 
C<»MNKTT  in  r«ferring  to  the  exoeuivc  ftictiooal  rasietancc  to 
the  swinging  of  the  hogies  on  their  lide  bearinee.  Obvimtsli, , 
in  the  limit  'iu  li  -tlll'm— i  makes  a  boyiv  i.ir  \'tiv  <•  juu .il.  nt  ..f 
a  car  with  a  rim  1  i\lu  .  1  Uue  eijual  to  tho  di«taiice  between 
bogie  centres,  atni  »  an  enormous  wheel  diameter  and  con- 
eeqaeotgreat  length  ol  Hange  in  the  groore.  Thi»  cm  <>t>U 
be  due  to  defectiTO  deaign  or  poor  maintenance  of  thr  i>ivuts 
atid  Iwaring  surfaces.  Kailwuy  c.xii.  rii  in  ,<  i,  .  ,iiirliiMve  as  to 
the  advantages  of  bogie  stock,  and  we  believe  just  u  clg«iucnt 
testimony  could  ha  fmind  on  tiamwaj  ayeteim  where  well 
deeigned  bogiee  ai«  properly  looked  after. 

Ur.  Oonatv'h  radial  axle  truck  illustrated  on  another  ia,;c 
is  anolhei  interesting  atouipl  to  solve  the  ra<lial  axle  pro- 
blem, and  combuie  the  ailvautagea  of  bogtet  and  aiugle  tiuck 
ewwlTuelion.  lie  «iui|ilicity  is  in  its  favonr,and  if  thepivotin  • 
or  mrim^ig  Mtlon  eu  be  nuintiu'ncd  in  free  comlition,  it 
ehould  have  a  nsefnt  future,  ladial  axle  tniok-i  are  almost 
out  .if  iiH  inory  now,  but  quite  a  few  have  liccn  invcntc<l  and 
some  mjide  in  l«i>,'c  numW-rs  ;  they  have  not  .sunived,  however. 

The  very  vexed  ipiestion  of  rail  " corrug|ilj<Hi "  (if.,  hog- 
haekiqg  o£  the  rail  between  joint*  or  anehon)  cane  up  in 
the  diaeuaelon.   Mr.  Co.nsktt  a  little  worricl  bv  it. 

He  owe<i  his  linut  visit  to  I-ihi  Ihh  v,  tliis  trouble  aj>ii«Mi in;^  mi 
the  Brixton  laible  lijto,  but  his  tuisAioii  tu  find  cauac  and  cure 
notmeceiBful  And  he  i«  etill  at  tbe  eamo  plaee, "  for,"  ho 
■ajre.  "as  eoon  u  yoa  fom  a  theory  about  U  aome  new  fact 
eome*  up  and  ovwthrowe  it."  He  did  not  think  it  very 
iiii[>iii i.iiit,  anyhow,  but  time  the  meeting  »a>  a.Minst  him, 
having  evidently  reason  to  lake  a  more  t>cnoiui  view  of  broken- 
jointed  iiaving  and  water  pumping  through  the  joints  than  the 
reader  of  the  Fnper.  The  ovidcucc  on  tliis  trouble  is  not  yet 
tniictnit  for  osoful  discntuiion,  and  ludly  wonts  collecting  and 
eolhling. 


REVIEWS. 

Xrta  Accnoinlatenn  BtoeldffUf .  By  L.  Jnrau.  (Parits  Yw.  Ch. 

Dunsd.l  117.50fr. 

Thi--  wi  ik,  comprising  si  inr  'jy,  pai;.:-',  i»  prob.ibly  the 
fullest  i  \[i'j*ilion  of  «toruj»e  battery  work  that  has  ever  been 
viitteii.  ft  is  divided  into  three  parts:  il )  General  Theory 
ami  i'ractice,  (-•)  Kescription  of  \ario)ts  Types,  (3)  Appli 
cations.  The  0|ieiiin};  chapter  of  Part  I.  is  historical,  while  in 
subsoipient  chajtters  ui-c  discussed  the  onmerous  theories  and 
hyiwtheses  which  have  been  advanced  from  time  to  time  to 
aoeouot  for  the  changee  that  go  on  within  « lead  aeenmulator. 
Lnt«r  on,  the  aothoir  diacuaiee  the  queetaou  of  the  E.II.F4 
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and  deaeribai  two  or  tbnw  methoda  of  meaanring  this.'  He 
also  ahowt  the  eonetniction  of  eome  good  forma  of  anp^- 
menlal  obotrodee  ^sadminm,  mercuiy,  ibci  for  dotennuniig 
tha  atat*  cf  tbe  pklee  tbaittadvea.  ConaMenble  epaee  v 
doToted  to  the  measuremont  of  internal  reabtatioei  bnt  the 
author  {Htinu  out  that  although  this  is  somewhat  difficult  to 
determine  exactly,  yet  it  is  seldom  rcpiirod  in  actual  practioe. 
whereas  the  dctermiiuition  of  the  terminal  P.D.  is  oxccedini;ly 
cas)'  an<l  of  considerable  practical  utility.  The  chapter  on 
"Capacity  "  cutitaiii^  svniie  \oi\  \alii.'iblo  matter,  but  il  i<  t  i 
he  regretted  lh;it  the  lahlts  givin.:  ;liu  lV«iikert  c(»eHi.  irnt  of 
difTerent  cells  is  so  brief,  none  imt  aiciiiiiulatoi s  of  ioroint 
m!inilfsctur<»  'wiii!;  iriven.  As  a  etnaluiiuji  to  I'art  I., 
M.  .1  iniAii  ill  riiJi.  -,  M  wml  accumulators  whose  principle* 
liavi'  I!  it  ili  |i .iiili' I  uj>i»ii  lu.i  l  an<l  «-dphune  acid.  .4hhou!;li 
lli'iic  iif  tlie-e  f.ill  lie  <aiil  Id  havi'  ai  li.i:vi'.l  1  iitnuicrcLil  ^iii-it'^", 
and  although  the  author  coiiitident  all  i>f  ihi  iii  iideriur  to  the 
lea<l  battery,  yot  he  do««  not  think  it  imp  'isiliU'  ti*  improve  upon 
present  practice  by  employine  other  clement«  and  compounds. 

Kxisliii;^  ty|>es  of  commcreial  accumulators  are  described  In 
Part  II.,  the  early  chnpters  being  iie\  otcil  to  the  processes  for 
the  manufacturu  of  pLitos  by  machinery  and  other  means,  and 
the  coni|>ositi«ia  ol  (hr  active  maU^^i  i.il.  The  details  of  con- 
struction of  many  Hnglixh  and  foreit;'!  storage  colls  ara  given^ 
nn  l  n  few  page.s  arc  tievotc*!  to  the  Ediaott  cell. 

I'ai:  III.  goei  somewhat  extensively  into  the  various  useato 
which  storage  batteries  may  be  put.  The  author  shows  bowto 
caleulatB  the  capacity  of  a  battery  requited  for  any  psrtaenlar 
purpoee,  and  describe*  a«v«f«l  foma  of  nataawtie  switches  atid 
rcgulatonaforiueincoaDaetioDirithbBttniai.  Die  employment 
of  Mo*ten»  automaitie  and  otherwiae,  is  dmlt  with,  bnit  il  deatt 
with  at  all,  this  braaeh  of  the  subject  deserved  fuller  treatmeint. 
Automobile  batteries  have  a  chapter  to  themaetves,  as  have  also 
those  used  for  the  propnlsion  of  vessels :  "  .\ccuiiiiilators  arc 
employed  for  the  propulsion  of  [deasure  boats  and  warshi|Ks 
{submarines),  their  applicationn  to  commercial  navigation  are 
lei<«  numerous." 

On  the  whole,  the  b:iok  is  an  excellent  one  which  m.iy  serve 
a-  all  a  linii.i'ilij  vi'vk  nf  rtferencc,  but  its  groat  length  and 
tiij  onoriji  ins  i|ti  ml ity  of  iii;itter  with  which  it  deals  render 
it  Ie--i9  valiialilu  t;itn  other  b  .i'r.-i  011  tlii?  saiiv'  sntij.^  t  to  all 
except  battery  experts  and  those  who  intend  to  coiiliric  tlicir 
stndiae  to  (he  pmctico  ol  eleelroehemistry. 

Life  anA  Baergy  An  Attempt  at  a  New  DeflutioBaf  Uftb  Vlth 
AppUeatlons  to  Morals  aad  KsUgion.  Ur  W/itiM  Rnunar. 

F  1  C  ,  A  M  I  t:  1  .    il.nndon  :  Long»:l-.Il^  li^etn  A  C  1  i    a*.  Cd. 
Itv  If-is  -OL)  jtji^es  Mr.  Iliblii'i  I  tlir  nivrt        iiilich  light 

u[i>iii  till' insoluble  problem  of  ]ilnli>-i'i|ilin-,il  iiie.uiiiiL':  mi'l 
ii.itiiii'  iif  life  a.s  all  the  tbenli . jj  uisi  have  done  during  the  p^ist 
tw.  t;ti  I ciiturie-s.  The  mitln';  h.is  given  us  a  singularly  fresh, 
coherieiit  and  lucid  re  ^statiuneut  of  the  time  worn  fonnula- 
lli.s  way.s  are  not  our  way*,"  l>ut  he  has  not  abated  by  one 
jot  the  puzzle  of  pu/jtles.  No\  ortheless,  the  energy  which  has 
been  expended  in  the  production  of  thi^  curious  little  hook  has 
not  been  wastcil.  The  world  is  weary  of  the  conventional 
metho<l!<  of  attack  :ind  defence  of  the  regular  theolegiattli  aod 
turns  witli  interest  to  the  utterances  and  writings  of  men  of 
science,  in  hopeful  anticipation  that  at  least  fresh  jioiDts  of 
view  may  bo  opened  up^  even  though  the  end  be  imu\<s  no 
denror.  And  in  this  instance  there  need  bo  no  disappoint- 
Baotk  What,  for  instance,  can  he  nion  refreshingly  naive 
thaiitlie  KkeDing  of  the  olBce  of  pvayw  to  th*  nmovnl  of  a 
distotting  force  w  from  •  viaomH  sabstanoe,  imk  a*  n  rod  «f 
aesliogwnx  SS,  Axed  on  two  supporting  Moeht  U.  But 
although  theolo^  recovers  some  of  its  old  interest  in  the 
hands  of  physicists  and  chemists  and  biologists,  \vu  cannot 
SCO  that  they  negative  in  any  degree  Uw  final  gloooijr  retro- 
spect of  the  lalu  W.  It,  Urcg  :-— 

Oansratun  altar  BSDststlon  at  the  josng  rash  sangDiaaly  ulo  the  araHk 
conlUlant  that  theif  ma  solve  tbe  pnasle.cwifliient  that  (kfycsn  win  the  vic- 
tory. Oi'DeratioD  alter  ucDeralioDol  tbe  iild  step  down  into  the  t;rav«  batlled 
and  Iwwildcred,  vexed  at  the  dre«ry  reLroBpcct,  nioitified  at  the  meuiory 
of  long  TeafFi  ea«erljr  wasted  in  (ollowint!  "  light  that  led  astrar  " : 
moaming  over  l>rilliant  banners  torn  and  soiled,  over  hemht^  'utill 
unsealed,  aw  tioItU  aud  tr«<tc]ias  tilled  with  umtjfrs  ut  Uumjuulv.  Thu 
dnmasantooa^hsUdiBMinMl,  winilviavsdent;  er  it  asy  betbst 
«a  havt  not  yil  got  tbe  due  to  the  neanini  el  the  must  aifli. 
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Alternating  CnirenU.  By  Oeuitog  V,  Hmcwni.  (K«w  Yoiik:  Joto 

Wilv^  A  Sons.)    43.  Od.  net. 

TIlis  is  csjciiti;illy  a  )tJok  fur  uloiucuiary  ^tuduiiCi  nwl  it 
CommotKTes  with  cxiilan-itions  nf  the  fiinilamcntal  phcnouicnn 
met  with  iu  altcrnatin^currcnt  working,  tlie«c  cKplan^itions 
being  mailc  fairly  clear  with  the  assistanco  of  tba  ti4iul 
hydraulic  analogies.  Tho  laii^aago  is  not  ulways  quite  no 
Inrit)  it  misrht  he  ;  for  inntaiice,  when  referring  to  (ho  kuul 
i:i  uu  xluniuliitg  current  circuit,  the  author  i:iy»,  "  It  my  be 
aii  iftmpB  or  it,  may  bo  all  coiU  Mid  lBOtor«,  in  tbe  one  case 
inmlTiiig  pnutualfy  unity  powcr*faetor,  and  ia  the  other 
perlwpe  »  vtff  ■nnreaBble  power-fnotor."  Of  cottfM,  the 
miiiiBg  ie  obviaiii  to  u  eDgincer,  hut  the  method  of  eKprae- 
•ion  ie  mt «  hkppjr  «M  to  p<:icc  hnfure  etiidMtib  OMHkbnbfe 
apeoe  ie  daTotea  to  vector  diacmmis,  but  iiuthiaiiatied  treet- 
ment  of  alternatin|;  current  probleim  is  not  etttttj^tod.  The 
principles  underl yiny;  the  meuanremcnt  of  elternetiag  cnrrents 
aro  ('\|)i>iiiiiicii  ill  sinipli'  lai);u;i.;(',  and  there  are  chapters  on 
Uunstoi-mura,  rotary  converters,  itiductiou  moturs,  ice. 

MteUlie  Drswloc.  B/  A.  p.  Hnx.  (Iiondon  Ibwi.  P.  B.  King  Jt 

Son.)    3j.  M.  ritt 

Thi«  ifk  an  cxiiuUuui,  liiilc  Uiuk  whit.U  ha^  Wuii  got  out  to 
onaMc  (inj^iriecring  students  to  obtain  a  practical  knowlcdfrc  of 
mailiiiic  •h  .iwiti?,  und  at  thi^Hamo  time  to  study  the  clcinctitary 
cttic  il.ilim^  I Dtiiuntcl  u  itli  ^itin>le  machine.H.  On  each  right 
hand  pdgo  iiiu  eAuniplcs  taken  from  cotuniereiji  dniwing-t, 
while  on  tlie  left  hand  page  i-i  a  large  amount  of  information 
relating  to  the  .fubjcct,  together  with  instructions  fur  cikula- 
tion«,  and  notne  worked  examples.  Wo  cm  reconiiuenil  thia 
boolc  to  eveoing  itudente  of  mgumnng  and  to  thow  com- 
anmiag  a  eonne  of  dnwin^oOioo  imtrttcffajB. 

Ift  Turbine  a  Vapore  ed  a  Oaa-  tfOmmntKuutao,  (UihiU: 

The  author  conunenccs  with  n  treatise  on  the  thermo- 
dynamics (tf  atrnm  and  gas,  this  lieing  followed  by  a  theoretical 
inveatigation  iiit/i  t!iu  principles^  properties  and  peculiariti«M 
of  difll-rcnt  kiiuis  of  turbines.  Tiic  third  part  of  the  book 
contains  the  itIiHtnted  descriptions  of  some  'efpht  patterns  of 
steam  turbiutw,  anion^t  which  are  all  tiie  well-known  designs. 
A  c)iu|>tcr  mi  thu  application  of  steam  turbines  to  marine  work 
conchulcs  the  hook,  which  is  dearly  vrittm  and  pnifiuely 
illustrated.  A  peculiarity  of  the  Mok  ie  that  mo«t  of  tho 
theoretical  probtcms  are  nolved  by  diegnmiutie  means,  the 
mathmnktios  employed  being  4|uito  elementary.  NunMrowa 
(eata  of  TCikms  turbine  danta  are  recorded,  but  we  mia  andi 
otiipnal  natter  as  would  diaUngiii-Hh  the  hook  under  review 
from  tha  iertes  of  similar  books  which  have  recently  been 
paUiilHd.  As  a  compiliOioii  in  Italian,  however,  tlio  book  is 
worthy  of  attention. 


BXraBlHIITE  ON  SELECTIVI 
TfiLEQBAPHT. 


BY  ANDKtn  BULL. 

TliL  f.,ll,winL;  is  an  accnunt  of  Morae  testa  made  last  sprinjj 
lH.;foru  the  l  .S.  Navy  with  ffw  mitlior's  system  of  selective 
wirelo«s  t.:  ngniphy  (dcsori!..  !  m  //,  ■  RUftrkinn.  Vol  XLVf., 
p.  o.  f.  \  ol.  L..  p.  418  and  Vol.  LI.,  p,  901).  The  tests  were 
undertaken  l.ctween  the  (lovcrnment  statioMat  Highlands  of 
>aves.nk  N  J..  and  Itrooklyn  Navy  Yaid,  tiM  distanee  bomg 
alMit  .i.^km  The  held  i.,  eonsid««Sl  a  tatiiBr  dIAeult  on«  for 
experimenul  work,  as  tha  waves  have  to  paat  the  greater  part 
ot  Brooklyn ;  monover,  theetationa  are  very  much  trooWe.! 
"/."'•"•waeo  ffoni  leveial  other  wlrclc^*  installati<  ins  in  the 
migliboarhood,  the  interference  lastin"  sometime*  without 
int«mipUon  for  honm, 

The  regular  service  between  the  mild  tw.i  statiotis  is  per 
mnmX  by  means  of  the  S!abv-Ar.-o  .system,  wl,;>  h  In-  , 
pravraonally  a<loptc<l  by  the  I'.S.  N'uvy.  It 
Uyottr  selective  instnimciiU  m  .  .  i.ti.  rritin  with  the  existing 
inatalbtiou.    The  same  iuistnimcnts  were  employed  us  aio  fully 
dcienbed  in  my  fomar  aitietea  on  the  subject.  The  voltase 


u»od  at  Navesink  and  Biwklyn  is  HO  and  110  volts  rospDc- 
tivcly  :  as,  b'lwcvcr,  our  transniitler  was  only  cou4tructe»l  for 
Inw  v  jlt.i^e  .iM'l  sriM.l  w.-  «i're  only  able  to  use  a  frac- 

tu>:i  (iT  'lif  I'lii-n^'V  "riirj:i!ly  criipli nfd  for  «iuii'illiu'»  IkPtn-npu 
the  -liiti-Oi^.  ThiW,  M'liii'-  \hc  k  1^  n-i:,ilU-  :iI>'H1'.  'in.  IiTi.-, 
oiir  t.  s'.a  to  bo  niaile  witli  .(..in.  apark.  in  oi  !■  i  t  i  •lyX 
rfjiiiinnnication  we  had  only  one  way  left — vix  ,  (  >  imko 
the  receiving  urrungemcnt  veiy  sensitive.  This,  however, 
made  tho  conditions  for  the  test*  r.ither  unf.ivoui-ab'ic,  as  sensi- 
tive iiiKlrumentii  ate  much  moro  exposed  to  distnrhanccs  of 
all  kinds,  anil  do  not  work  with  toe  same  e.xactness  and 
rapidity  oa  lev  aonaitive  ones.  Of  course  difficulties  of  this 
natttre  can  be  easily  ovorcome,  as  the  transmitter  can  be  con- 
stnieted  for  any  energy  required  :  but  for  tho  tests  in  cpicslioo 
we  lia<l  n4>  other  apparatus  at  hand. 

The  transmitter  waa  i«»«fa^>l«'<  at  Navcsiuk,  the  receiver  at 
(trookl^'n  Navy  Yanl.  Lack  of  apparatus  prcvouU^d  u«  h\im 
signalling  selectively  in  both  directions.  At  both  placaa 
switches  (A)  were  ])rovi*led  (sec  Figure),  so  that  either  the 
Slaby  imtrumenu  or  oar  apparatus  eoold  bo  connaefeed  Up 
to  the  oscillation  circuits  an4t  aerials. 

Tho  e.vpcriineiit'-  were  conducte«l  chiefly  with  a  view  to 
demonstrating  Ibe  ■rrect/  of  tho  correspondence,  a  problem 
that,  so  far  as  I  know,  has  not  bc^n  solved  by  any  other  system 
of  wirclcR*  telegraphy.    .\rrang<iments  wore,  therefore,  made 

at  the  receiving  station  »u  thai  the  nies-sa'^'es  rould  In    i  I 

taiicoiisly  registered  by  tho  si'l>',:livo  inker  M  ami  .nmtlici 
one  M' which  was  conri'ji:ri_-.l  up  t"  mui  i.'l.iy  in  iln- unlmiiry 
way,  thus  enabling  a  comparison  to  be  made  between  the  two 

I .  Iat*mift«r 
&  iBdnetMn  Ooil 
8.  Bdactlac  lailnMxt 


BiU 
A;p*istSi 


records.  .So.;rccy  was  obtiiiiL-l  li)  n-m;  .i  .-ck^'h  .if  tai.'c 
impulses  at  int^rvnls  of  O-Oti.t  an<i  0  if-'i  second,  tlie  iiitunid 
between  siiC'-c^i^iv c  ^cr  ii  s  dicing  0  2  second. 

The  official  demonstration  took  place  on  .May  12th  before 
tho  Wireless  Telegraph  Hoard.  Tho  sciidiog  was  carried  out 
by  the  chief  electrician  at  the  Navesink  station.  During  tho 
tests  there  were  slight  ataMepihetie  diaturbancei  which  seemed 
strongly  to  nfliect  the  commanication  with  the  Slaby-Arco 
instruments  while  they  ha<l  only  very  little  ctlcct  on  the  selec- 
tive signalling.  A  mos.sagc  which  could  not  be  read  in  spite  of 
its  being  ropeatc^l  some  four  or  five  timee  with  the  Slaby 
inetnuBonta  waa  easily  deciphered  when  lent  onco  by  ourt. 
Tho  twtMn  is  obvkMia^  aa  Intorferooee  ia  to  a  oeruin  extent 
eliminated  by  the  author's  ayitera.  In  order  to  put  the  aeleo- 
tive  inker  in  action  at  laaat  three  wave  impubes,  correctly 
tiroc<l,  are  nccesaarj'.  Aa  long  oa,  therefbra,  the  interfereneo 
is  only  moderate  it  does  not  aJfitct  tlie  acleetive  receiver, 
although  it  may  be  strong  enough  to  make  corroipondeni-o  with 
onlinary  wireless  in^^irumcnts  an  imjviRsibilitv.  To  prevent 
niisundci-standing  it  .'^houM  obsorvetl  that  the  Slahy  instrii- 
mcnts  were  using  the  full  energy  the  whole  time.  Very  long 
dispatches  were  after  this  .satisfsiaorily  traii.^fcrrod  with  our 
instrunients,  the  operator  at  iIiiich  working  the  kcv  without 
interruption  for  15  n\iuute.s.  .Sonic  te.-*!-;  wore  al-io  |  -  vrin moil 
for  the  purpofio  of  ascertaining  the  intluunce  of  .i  (iiticJuiice 
111  th-  -([ii  !■  1  i>t  till  tr.msniitting  an<l  receiving  in-itruments 
re^jtcctively.  The  mmmhI  of  tlie  liisporsor  wm  kept  constant  at 
57  revs,  per  min.  while  tlx  collector  was  maile  to  run  with 


Digitized  by  Google 


THB  ELBCnaOIAN,  NOVl 


11,  1904. 


14S 


»()ee<l»  varvinjj  hotwocii  .'iJ  r>  «ml 'lU  revn.  [ri-  miii.  I>iiti:i_' 
till:  wliule  time  the  V's  sent  hy  the  Navcsink  sLatioti  i  ;inn  mjl 
very  i  lcirh  "u  llm  tape  of  the  »cl(>ctive  inker.  Thus,  i  ven 
dcviatii.iii^  fttiiii  the  norm.il  ^]h-c\  iiwui  a."  S  ]ht  cnil.  cimM 
be  ull<nvi<ii  :  .is  I  liiive  stuteil  in  my  former  articles  it  i!< 
advisable,  however,  in  unlcr  li>  ^et  a  ili.'itinct  twing^  that  the 
VoriatiuuB  shxuhl  he  the  ■<taallei«t  pouible. 

ComparisonR  between  the  tajios  unrnll(M)  by  Iho  selective 
inkar  U  and  the  ordinary  one  M'  proved  the  complete  im|>aa- 
dbOi^  «f  otitiidera  tapping  the  mefua^ccs.  On  thU  occasion 
MOM  remarks  wight  to  be  made  on  the  advantages  of  a  secret 
MNDinunicalion  on  the  principles  of  the  author's  system.  Some 
pM|ila  writoaad  also  seem  to  think  that  e<|ual  results  can  bo 
ulNMlMd  by  $uy  virulc&s  syiitcm  simply  by  usinp;  code.  T\m 
u,  hcnraver,  a  great  miatake.  Any  wiruen  aigBaUing  ii  apt  to 
ht  intorfared  with,  aapodally  wnaa  cairwd  out  over  long 
dfatancea.  Some  dota  mft^  fail,  mm  miM  nay  nppwr  (for 
imUnce,  by  atmospliaiie  dntariMBoai)  nr  m  daah  mn  be  split 
up  into  dot*  i  in  this  way  lettem  Miy  mtSljr  b«  aurtakaa.  As 
long  as  ordinary  language  is  mad  aotttand  faidta  of  thh  kind 
are  not  of  much  importance,  as  they  are  generally  eaiilydet«ct''4 
by  the  cOTitext  of  the  measage.  AVhen  code  is  naed  the  ease  in 
difTercnt,  The  mistake  of  a  few  lettei^  may  here  make  the 
whole  message  illegible,  l^t'sidea,  the  usi'  of  oodc  require*  skill 
rtii'l  \<  very  time-wa.'ir  ill;.;  «  i.rk,  even  if  the  ine!i.--<aj;i  i  "im  iii 
jH  ifcitly  clear,  and  tlii  ro  xnny  \>o  Dcca-iions  where  the  luiiiutis 
aic  valuable  :  for  in.stunre,  diirini:  »;>r. 

Final!)',  I  tt  it^h  Ut  i-M  attention  t.i  the  f:u't  that  the  in-itni- 
nii'iit.'^  n^i''l  M  iTi'  <irii.'iii  ilr-i^'iirii  fut  hilii  .r.itury  work,  lu) 
allriutmii-i  liaviiii;  i-iiii<'  I"/''!!  in:i<li'  on  tliiMii.  'I'hoy  au\  Imw- 
t\rr,  ii|M>ii  til  imnierouh  inipKiM'iiiiut.-,  I  am  iihlclitnl  tn 
Mr.  Alfred  Kiolland  for  hi*  uititiiitante  during  the  tests  described. 


TBI  MBABUSEMEMT  OF  THB  POTMTIAL  OF  THB 
ELBCTBODKB  IM  BTATIOIJLE¥  LigOIDS* 
SY  mNav  J.  8.  aMM,  ra.i>..  ii.ic. 

{Coneltttlfil  from  /"ly  tOU.) 

AcidSolutionM  of  S'ilrt'ht  ii  .r  ne. — \Vc  now  pi)n«' to  Ihi  ili'H'iishion 
af  ewrVta  oblainiHi  when  tlie  solution  of  an  orKni.ic  uiiIikIaik  i 
nanwljr.  nilrobrn/cnc  wiw  ri'duewl  umlrr  Mtrviti),'  rumlilioiiii.  Two 
kolutiohs  were  «'\periineiiti'<l  upon  with  dillVrinl  iUolnKl«s  itml 
currcnt-ilpnultitu,  other  ('oiulitioii'  reniaininR  unrhangi  d  liM  nearly 
OK  poKiublp.  tsiwh  Nolutjiuw  of  otM'Ui'ali'K  known  conipoHition  were 
uiixcsl  ill  known  propi>rtion,  the  ninipotiiion  of  lhi>  re»nlUn|{  lit|nicls 
working  out  aa  fwowa  :— 

(H  Krammaa  nilnilMuana. 
10-  Rrammes  iUO^. 
1  utiio  em.  •Uvlalealiol, 
lieinuindar  waiar. 
/  S  KnuniuM  nitwihsnnwa 
1  litre  alkallna  wlutkin  uwd  fori     gnuniasa  MaOH. 

»airia.UeaMaiM  '^4U«aMa«B.ellvlalaoliol. 


Tho  anode  for  tba  aiparimanta  on  add  sohitiona  wat,  as  a  ni1<', 

one  of  eonwr  in  oonlact  with  a  sotatioa  of  flO  Kimmmm  ruprou« 
rhlorii1f>  in  300  cubic  cm.  strong;  hydrochlorir  acid  ami  100  riibir  cm. 
U.'i  jx  r  i'<  lit.  alcohol.  For  the  experiments  on  tho  nlkahne  solution 
ti\c  anode  wft»  uiercurv  in  conlnct  with  n  •inliilion  of  ItX)  ijramiiii'i 
Uiercurous  nitrnti'  ami  .'l.">  cul  ii-  (  iii.  i^tr 'i^i:  nitric  ttcul  m  ''LXI 
cubic  cm  wiitrr,  ihe  «oliilion  inti  riK!--'  1  .  i muuriinn  I'iTi  graiuiiiin 
amuioiiiuoi  nilriH<<  in  'AKl  cul<ic  cui.  riir  i  iirvi-»  i-'l)ii»iiie<l  show, 
firstly,  ihi!  degree  of  coincidence  yielili'd  bv  a  repetition  of  expert, 
ntenia,  and.  aoeandiyi  thay  aibikit  halii'  intaweting  limihuities 
independent  o(  On  mataital  of  Dm  deetnide  and  olianMleiiBtic 
dillmnesa  doe  to  it.  Tha  abadasv  again  denote  the  experimentally- 
Crand  value*  of  tlie  potential  of  tlie  eiandard  electrode,  the  potential 
ol  Um  calbutin  bein^  taken  as  zero.  .\  aniall  eorreetion  umv  be 
made  (or  the  diflTereiiec  of  polentiiU  due  to  tin-  roiiistance  o\  i-rconie 
by  the  cuiTCnt  U  iween  the  i  iithiMle  and  the  junction  T  tiy  taking 
the  value  3<4  ohms  (or  this  i<  !.ist.^nce  in  the  caw  of  the  acid  solu- 
tion and  6  ohnm  (nr  tlo'  alkaline  solntioii.  All  the  rurves  rcprc  - 
BentiuK  the  redullK  of  cxperimculs  on  acid  <iolntion»  exhibit  first  a 
rise  of  potential.  After  this  it  recedes,  or  bucouif a  almoet  Atationury, 
ind  flnaiijr  baoonie*  stationary  again. 


•  Paper  on  •■  The  Meaaarcni«nt  of  the  Potential  of  the  KlBclmdes  in 
Stationary  Liquids  ;  the  l)elerniinatioDo(  Chani^eii  of  Ooni  cntratioM  at  the 
Caltaode  during  Elwrtrolyua  "  read  More  ttie  Fanday  Sooasl^,  U«l.  Mtb. 


of  liydrogen  may  imw  be  observed  on  the  cathode.  Itmayi 
paiiiaga,  his  ptamoton  to  attempt  to  explain  definitely  the  Rtat 
laingiairiao  of  potential  in  the  curves.  The  moat  probable  cause 
seems  to  l)e  a  temporary  chance  in  the  nature  of  the  electrode 
resulting  from  electrolysis.  Such  changes  have  been  recently  shown 
to  o<<cur  frequently  hy  I!ij»s,*  I.uther  anil  Hri«Iei-"  and  others.  .\s 
a  nde,  they  tend  to  m.iki  >  iiliinli-ii  iiion-  I'fVH-ii'iit  •  iinile 

them  to  aeroiiipli&h  ri  il  n-tiiin  uiih  tin-  .  xiw  inliturn  ol  ii  Hiuiiller 
ntiiouni  of  energy.  The  elfotnxles  iiii'  fiUi>  t>rt;\iiil>  rnitiirntly 
rhaiiKiil  under  certain  conditions  in  such  a  manner  itiat  thev  become 
leas  efltoiaot.  TUa  ia  vaijr  aotaUa  wMh  Aa  aatteda  it  wamA 
platinom  when  small  enmnt  danaHiiB  am  ampilmd.  If  aa  dec- 
tfode  ia  nseil  whirh  has  been  ftaakb  eisaned  with  lifr^in,  boiline 
strong  nitric  aeiJ  aii>l  Ikoilmg  oanatM  SOda  solution,  the  potentiid 
of  tho  8tan>lard  eUetroilf  shows  a  comparatively  low  value  through- 
oiu  ihi'  ixpt'riiiii'tit,  thi<  n  -tnlts  Vn-inK  similar  to  those  obtained  with 
ft  ridhodi'  of  plulmiiiii  coiitid  with  platinum  black.  On  repetition 
till  i  jiili,.l<'  It,  liowi \i  r.  found  to  hiivo  l»eeouio  less  efficient,  the 
poU  iiti:il  li.  no;  coiiHiderably  hiKher  lhan  in  the  first  r\p*>rimenl. 
Furth<  r  II  |M  titions  yield  curves  rImkwI  identical  with  thn  second, 
the  putt'iituil,  h'lwever,  still  becoming  idi^tly  hifther.    \Yben  the 
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Fw.  7  Arw  ttebcmoa  or  Nitbo-        Fiu,       Aeib  Bumhok  or  Mnao- 


it,  it  again 
first  curve  and 


cathode  ia  eleaaed  allar  tiUa,  aa  Men  tho  gi 

yields  a  curve  siniilar  to  the  first.    In  Fig.  10 1 
one  of  its  repetitiona  are  siliown. 

Fir.  7  illustrates  results  obtained  with  a  copper  and  a  platinum 
cathode  respectively.  Thr  expiTiiiK  iitx  with  the  copper  cathode 
wen'  slopped  afliT  the  lirit  rp  troi^-n  sfimi  of  potential.  It  will  bo 
seen  that  the  latter  or^  urn  ippro\iio;ili  ly  :ii  i!ic  saiiie  lime  in  the 
expcrimentM  with  the  ciipptr  ai  in  ilion.'  w  ith  the  platiiuini  ehr- 
trode.  The  difTerenee  between  the  actual  v  alues  of  the  polenttaU  is, 
however,  very  marlced,  the  standard  electrode  at  the  beginning  of 
the  eopnaraqperinMOilaalMiwiiwalowacvaluailiaaatthalNi^ 
the  platJnnm  experinwnta.  Thfocomaponda  to  a  greater  •ffleiane.T — 
i.e..  a  smaller  ex|M-nditure  of  energy  in  the  ease  of  the  eoppar  toaa 
in  that  of  ili<-  pl.tiiiium  electrode.  In  accordance,  faowevafi  with 
the  icreater  K.M  F.  re<)uired  for  the  liberation  of  hydrogen  on 
a  copper  cathode  than  on  one  of  platinum.*  the  copper  curves  attain 
•  Uui.-.,  /.if-.-dWrr  i'/o/-.  <  V.,m  .  Vol.  XLIV..  p.  Ml 

+  I.uthfi  and  Iiri.acf,  PI-.'.>  <  7        Vol.  \LV  .  p.  UC  (IMM), 

:  Ctspari.  Ztittehrijt  I-hy,.  CAcm..  Vol.  XXX.,  p.  8a  (ISIW). 
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Ughrr  vftliif »  of  potpniial  than  «ho  plnlinnin  oiirve*  nt  the  end  of  the 
axperitni'tu.  I'ij!.  9  repre«ctil»  cxj)orimentii  with  a  coppi-r  cjitlxxk' 
carrifil  out  until  evolution  of  hvdrogpn  takes  plnce.  In  Fii;.  H 
remiltH  ari'  h.'j  avii  ol>tnii)(Ml  with  clLetriMic  of  plHtintiiii  thii  kly 
c-oatMl  with  pliiliiiiiiii  h!ii(  k.  the  eiirrentnit'iiiiity  biiiifj  th<'  ruuut'  iw 
in  tho  exptTiiui  iilH  of  I'tK-  7.  'I  hi-  lnw  vnhirn  of  the  potential 
repn-sent  l)ie  most  corupicuous  feature  of  thew)  cxp«rimenta.  Aa 
the  electrode  in  not  nnooth,  th*  tiow  wilut  m  nok  wwvanUe 
with  UiMC  of  Fig.  7. 

Alkaline  SoMiom  tt  KHr^tWMmt.— Fig.  II  njrmtoiM  nmlu 
obUined  with  the  allcMiro  aoliition  of  nitromnzciw.  Ai  tlia  wln- 
tioo  at  the  cnthoilo  li«coiiie«  heavier  during  clcctrulvsis  in  an 
dkalino  clcclrolvte,  uwing  to  arruuinlatiun  of  alkali,  the  cathode 
was  placed  horizontally  at  the  foot  of  the  cell  in  llune  expj  rinn  iui 
(Fit;.  21.  At  till-  puintii  of  um\injuiu  voltage  hydro(,'en  iM^giiiK  rn  l.i 
evolved  The  ditlerenei  <  between  llie  cxpKTinicms  vvitii  i-uppi  r  nrul 
plutinnui  electrodesi  arc  sinnlur  tn  iIk>si-  i>Iim tM'iI  in  anil  wilutinti. 
The  lime  which  elupwn  until  hyilrujjen  u  evolved  by  a  current  of 
Hiven  denbity  iK  coimiderahly  »malk-r  than  in  acid  solution.  This 
pointa  to  the  conclunion  that  the  difToaion  coeffieient  of  nitrobenzene 
bcotuUmtblyimaUsr  in  aUHlina  than  in  Mid  MlttUoa,  uid  dm- 
•iUr  »Im  th«t  tbe  nduetion  dou  not  procMsd  quite  w  far  Mlbre 
hyiln')u'<'n  evolved. 


in  which  C„  is  the  orif^nal  concentration  of  the  »nb«taneo  electro- 
lyxeil,  ('  lis  concentration  aft«r  the  time  I,  A  lU  iliifii^tion  coefDoient, 
luiil  1"  the  niiinunt  removed  by  elertrnlysiH  at  the  f  b  i-irn<lf  per  uail 
of  surfiK'c  iind  tiiiii-.  I'runi  ttiis  I'li'uitioii  ue  !ind  tho  fidlowing 
value  for  the  relative  change  of  concc titration  at  the  electrode:— 
Cj-C_2F 


 W 

Procoedine  BMording  to  the  Moond  plan  and  indicnting  the  dittanee 
from  the  electrode  at  which  no  ehan$;e  of  concentration  take*  plaet 
by  t,  we  have  the  foUou  in;;  relation  accoirding  to  Fick'ii  diflTuaioo 
law:— F=i4r(C^-C}  t,  from  which  wc  obtalti  for  the  irelative  chaasa 

of  eooeBDlntiOII  at  the  electrode  the  value 

When  the  eturmt  is  employed  solely  for  reduction,  we  have 

F=    '  (t> 

eonoentmtiona  being  cxproeaed  in  grnmme-ciiuiviklcnt''  or  milli- 
granime-e(|uivalents  per  enUe  aentimetre,  ami  cnrrciii  ili'iisiiiMta 
amperes  per  iqnue  ceotiniatra  or  nilliampi  rrii  per  K<|uare  cmti 
metre  reapaeiinljr.  In  order  to  eKminate  k  from  (heee  i 
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'•     I'LAIIM  M  C-HIlLlllE  IlKOl  IJIIT  AllOCT  llV  Tm;. 


Fio. 


1.  .v«ii.'ii/ir  iff.i. 
11. 


Mjmmplt  of  Applicatum  of  BrtuUi.—ln  conduaion,  we  have 
to  show  bow  cxp«rinienta  carried  OM  according  to  the  method 
deerribed  na.v  be  employed  in  order  to  arrive  at  an  eetimate  whether 

reaultfl  that  have  been  obtained  in  i-Ie<'trochemical  invvstijjation*  arc 
due  simply  to  ronceiitration  ('hnii;.'(':<  at  the  electroiie  that  take  place 
»:>  r:i|iidlv  that  they  cannot  iii  iitndi^i  d  by  slirrinR,  or  whether 
ihi  ;.  nr.  r'  illy  properties  of  the  Bolinioii  iiri;;iiially  made  up  by  the 
•  \periiiieiil<  r.  A»  lui  iMiniiilrj,  we  ahall  inv  esiiKate  whetner  con. 
<  <'nlr»tion  rhari;;e~  can  liiiw  uiken  place  dnnn;,'  the  experinii  nts  by 
llaber,  referred  to  in  the  introduction,  with  <«ullicient  rapidity  to 
es|ilain  faia  reiulia.  We  may  approach  such  queations  (roiu  two 
pouite  ci  view.  Firetly,  we  may  moke  on  arbitrary  aesuuiption 
(BfpudinR  the  time  that  muni  «ht|iM  until  attifieM  aUrring  can  eont- 
|iMely  renew  the  layer  of  Uijaid  tooching  the  rieetrode.  I'kir  example. 
«•  might  a«sutne  that  such  a  renewal  takea  place  completely  after 
thoiapeo  ot  one  Kecond.  or  of  one  mlnnte.  and  then  calculate  what 
ix  the  iMKxiniuni  elianRc  of  coneenlnttioii  that  can  h.ive  taken  place. 
S411IPIK.  «e  in  IV  fviBiinie  that  owiii)}  to  !.tlrnn(»  tlie  iimeeiilralion 
of  the  e|.  cin  lx  t.  i«  iiivinyn  |«.ft  unaltered  at  some  detini!"-  distance,  I 
Bay  ,',,111111.,  (ii  :n  ele  tRide.  and  then  calcnlnte  the  inaximntu  j 
chaiiKe  of  eoncmtnitioii  lliat  is  conceivable  on  this  n<KUniption. 
Piorccding  on  the  lint  plea, ««  have  the  equation* 


I  we  may  calculate  its  vulin'  I'ruiii  the  e\pei'ililenij<  we  have  de.'<i-rib«d 
I  in  tlie  preaent  Paper.  K»r  thii  pwfoee  we  most  aeauine  that  nitro- 
;  benxene  haa  been  coiuptetely  raniomd  from  the  electrode  hy  rodue- 
tion  to  azoxjlimseoe  when  nydri^n  la  evolvei.  We  then  find  k  by 
^  applylnK  e4|iwtfam  <l)«nd  (4)  to  onr  eiperfanemta.  We  thoa  obtalB 


il'iantitioH  refi-Trin;;  to  our  ex|it'riiiienth  bi  in;.'  di>tin;^isliedbydl 
The  valuer  for  ti  derived  troiii  Uiis  equation  are  no  doilM  often 
vitiated  by  the  HmK  that  byAragen  may  come  off  before  eomplele 
roduetlon  of  the  nitrabeaMiie  biu  taken  place,  no  that  the  Talnae 
found  for  k  are  loo  small  and  those  for  <C„-Cl  C„  too  larj;e.  This 
ilue.'«  nut  miUtvr  aerioiwly,  howewr,  oh  wo  uiil,\  ih  ^irt^  to  find  an 
npper  limit  for  the  latter  qaantity.  KliminaUog  F  and  partly  k 
bma  theeqtiatione  (3),  (H).  (4),  (6),  we  Hod  the  feUowing  Telation«>- 


fTt 


(ii 


I,  lec.  ril.,  S3. 


itnd  •  .1   *  _    '  ' 

(■„   "  ft', 

\>  i:i  <  \  a:jii:.  ,  by  \\lui'!i  '.n  silirrhif  eonn  utiMti  elrin^'e^ 
playud  an  iiuportaut  part  in  Hnber'n  re«iiih»,  we  take  iiutiibcn  from 
the  Paper  racmtljr  pnblitlied  by  him  in  eonjunetion  with  Bnia.* 
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AoBOtttnn  to  TM«  II.,  wbon  a  current  of  d«niity  4'S  nOli 
anifM'rcii  1  ''t X  10  <'('iilinu-lrc'  wiw  poiMt  d  tliruu|;h  a  vi^oruuily  atirrc-d 
aUtftline  xolutioi)  of  iiitroh»>iixen<!  of  concmtrfttion  O'h  milli. 
gmiiime  equivalent  mibic  centimetre,  an  iif>w)h)l<»  jwtf^nfin!  iif  0'07a7 
volt  wa*  obaerved;  whereas  when  the  r  irr. m  ti  v,i  i  d.  u^jty  of 
8fl  miUiaiDpen!*  l'5x  10  centimelres'.  the  poi«iiitnl  n  n  1171  volt, 
the  dilTi-renou  bcint;  UlMiM  volt.  Now,  acoirdin^*  l.>  th.  Tul  li 
VII  A.  when  a  ciirrvnt  of  tho  deitMly  i  uiilliiunii.  rt<sj  I  0  x  10 
cmtiiiictrcx-  wan  (iiiipl<>i>'e<)  in  *  Mlalku  of  tlic  nuirentration 
<MS  miUigrauMiie.<ftjiiivaU<nt/cilMe  c«nUui«Uw,  the  potenlial  OtHKUt 
volt  wan  reror<]<'(l.  In  ortler  to  obtikin  a  riiH<  uf  rHit<iitiiil  of  O04S4  volt 
by  reduction  of  Uio  concentration  of  nitri>lH'nirene,  th«  rarrvDt 
■trength  beinR  left  unchanf^d,  we  ran  infer  by  int4>rpolatiun  from 
ntimtwri  Kivrn  in  the  »auji<  table  that  the  roiieentralion  iiniBt  be 
m1iip<><l  ^>  O! !,"»  uiiUtpninimf  i  qilh  ;i1."-t!  nibic  i-i  lititnelrc  — i.r..  to 
11  ]>i  r  M  ill,  i  f       riirnii  r  1 1  t h.  ii: -t  .  x[w  i inienU  arc  to  bo 

expLaiaetl  an  (k  renuii  of  iucal  rtiiUictiiiiiul  toiist  iUiulion  itt  the  rathiidc. 
sueh  reduction  iniitt  therefore  amount  ti>  at  leiust  HI  per  ci  iiL 

Now,  in  order  to  obtain  an  «BtiuuU«  of  tbc  loagnitude  of  de|iU'liun 
M  Uw  eatltoda  thai  a«ttuU;  look  place,  we  refer  i»  mm  of  our 
•itpMfiBMBM  MpKMiMad  ill  FIff.  11.  TMng,  for  ««aniplc. 
core  4,  W»  bava  i'^l'lM  tuilliauipiTCB  renlhiu  treii-,  l  =im  . 
f,t  ItxS  millitmmiue-eqtiivalcni     v-     i    -  - 

fiRdthatirilM  li«uul  tAdcUngth*  cathckle  U  i«n«w«d  eoiupKtel> 
after  oyery  lecnnd  by  »tirriiitf,  thu  UiwerinK  of  c<<iici'ntratiiin  rould 
never  )(o  below  1'4  j»(  i  ■  nl  I  have  nhowii  luniii'riy*  thnt  under 
I3>«>re  llnfn^^"^rnbI.'  ni i  uni-.tAnrt^-? — vi/.,  uhen  iVic  cnthudo  wan 
ri  iir^  t'liiit  i.'ir  I  ivi  II  nifi  A  \>  ponsible  t<i  |:iiviiit  ilrpKliun, 
wbu'h  would  require  O  <  wcond  if  tho  lji|ui>:l  ui  re  outtionnry  ;  it 
•Mm*  iiupfiol>»ble,  ihervfore,  that  the  lowrnne  of  cunot  iitraiion  in 
Hsber't  •speriiucni  w«oi  below  tb«  above  value,  liy  eiupluyiiiK 
•4«Btia«  t(l  and  (1).  wo  Had  Uml  if  lb*  cooMntmtloii  of  the  liquid 
iMnwinlained  eaatiiiaaUy  m\  it»  orlgiiuU  v«lu«  by  «timo|[  M  ,^miti. 
dial&nce  from  the  cathode,  the  utimxit  lowering  thiU  couM  lake 
place  tvould  nmoiint  to  'i(  per  cent.  Urunnert  cHlculiite*  IIm  du- 
I'liii  I  (n  II.  III.  . !  r?tT«h>  U'  which  he  wi«»  i»ble  to  keep  the  eoncfii- 
tr-Uiiin  niti-l  ,iiii'.  ,i  u:  III-  ■  ■:]■'•  r.-.iH  iilK  )ii  hikve  hreti  ,',miii.  to  ,' ,111111., 
»4*  tluii,  adopt.iig  lun  viiliH  .  \M  :.in>i!l<-|  ^'orirUith-  that  the  lowering; 
of  concentration  did  not  iiiii,r,:it  r  ,  ,,11  ii  i  1  jiu  11  |wr  iviii. 
htarUDg  frotu  other  curves  on  t  ig.  XI,  wi'  obtain  aituiW  vnlui  A. 
In  147  Has,  IIm  nmha  ■haw  that  m  wmKit  hmmh*  rbunt;i<f  of 
CMMftntntim  aaMMUitiaf  to  W  per  eenl.  to  have  tidcm  placei  in 
Ifnlx'r'it  t<\(N'rini<'ntK.  and  that  tlie  varmtioiiB  of  electrode  potential 
with  current  deiiiiity  obnervril  bvhiiiicnn.thorrfort'.not  beeipJaimn) 
a»  the  retult  of  c<mc<-ntraU<m  rtuui);rH  ui  t)i«  i-nthoalc.  In  carrying 
out  the  {b^e(;oin^'  investtKntian  the  aullmr  hiu  b«'en  n^siiiied  bv 
gnuita  ikam  the  Chetuical  noA  lioyaX  tiooielie*,  lor  wbicb  be  deiiniii 
to  Mfraia  hie  btdabledaee^ 


niomo  uoaram  mimm  n  dtolii. 


At  a  HMVlieR  M  the  I>ablin  Corporation  on  Monday  Ur.  Kobert  Ham 
mond'«  o(Tnr«  l«»  l«kr  iiv<>r  t(w  ■  'i  -  "ricity  wurk«  und(T  L-fttiiin  londitinna, 
conta  <'.r<l  n.  n  !•  r  <iiit.  ,i  Aiij;i,.i  '.i'lh.  came  up  Ik  'lisi  i.-sion.  Hinoe 
Mr.  Ilammond't  rn-riod  of  suprrintendciMc  mt  tb«  Pigeon  llouw  Kurt 
works  eiptaod  iH  Mr  Uatlaalt  «alle  ■  Mnfear  at  ti||uiMit|y  llie  eoriautt 
iiiR  cnffiooer  end  feeldMt  eagiiiaer  hm  been  prewoted  to  the  Lkhiin«( 
conmitti'v.  and  Ih.Kp  will  be  found  at  IrnKtn  in  our  iaauea  (^^r  Sep 
tenibcr  HUh  and  £<th.  Tho  ofleri  by  Mr.  Uammond,  dated  Au|{uk(  i.'>iii, 
rvmained  in  abeyiinoe  until  Monday,  but  on  ThurHday  last  week,  Noveni 
h«r  3rd.  Mr.  Hammond  addrvvxed  a  further  coiuaiunication  to  the  Coi  pora. 
tion  in  conwinenee,  he  Miy  <.  of  hii  preTious  ofTein  to  take  oter  the  under 
takina  twring  lic«n  mix-h  niiiUnderbtoo-J.  The  position  on  Mondn.v. 
thertfoie,  wa*  that  the  C.>rporation  bad  before  it  (or  con^^ldcratn'n  ibe 
offers  contained  m  tlie  communication  dated  August  'J.'jth  (tee  Ilir  f  <rf- 
Irieinn  tot  Sept.  Il>th),  and  the  letter  of  Korember  ."ird  ci|i!aining  and 
■Mking  more  fikvuorabl*  to  the  Corporation  tbaoriKinal  propoMls. 

in  thi>i  latter  deoMMM  Mr.  Bkuoiaiid  atji  Ifaot  it  wia  in  egoMqiienee 
of  hit  original  eetlnate  thai  the  coet  U  nenafatinK  end  delivering  dee- 
trieal  energy  in  Dublin,  i-xclu>iv«  of  capitiil  changes,  would  not  ex'tt-d 
l}d.  per  unit  having  hcen  no  much  derided,  that  he  made  tlie  ofler  in  hia 
letter  of  August  Wlh.  That  offer  he  now  re|ieBted — vi>  ■  "  Tc  t  n'.n  int« 
an  arrangement  with  the  Municipal  Council  f}r  tl  '  -ii|x<Tvi-i<  n  .f  ili> 
working  of  the  undertaking  dorinK  it  period  of  seven  yt^^,  t^uaiauMinii 
Ih*  OOet  of  IJd.  per  unit,  iny  remuneration  for  my  lapervirion  and  (or 
my  gWUWitce  being  the  dilTerenoc  ha'tween  l^d  per  unit  niid  the  lowe-it 
figure  at  which  I  niny  be  abli*  t  i  i;<  nrrate  and  dii<tribote."  In  virw,  how- 
ever, of  the  evideocc  which  It  *t  tbc  recent  Local  Uukeniiiient 
Board  eiMiuir;,  in  relemoev  to  decrriiecd  cout^  coni«quen(  OKto  ibe  ooo> 
I  «l  the  oew  mMMM  he  «H  willing  to  mako  the 
le, '  He  hfed  tMlld  M  the  nbove  enquiry  tiat  ha 
I  oo^vt  el  tMfiM  OBile  bnond  the  oatoet  aeniMl  tn  li 
tn  OOtiU  be  auMtoMt  end  dieliibotcd  at  Ifd.  per  unit,  and 


•  f.»e.  cit,,  p.  77. 

t  XrHtM/i       tiWw.,  Vol.  .\L\  11.,  iiinn,. 


an  increase  of  f>'V,OilO  onita  at  Id.  per  nnit.  t'nder  these  ciroumstanoee, 
!n  "tn  r  rnt  i  f  th.^  Corporation  giving  him  the  'Ot.  r  [^i  ir.  of  the  under. 
uli;rL-  J  t  scv.  n  jcars,  he  was  willing  t  ■ /u^itii  •.•  »•  tfic  I'  rjioration  the 
lower  pncvs  named  in  his  avideooe.  Hia  proposal  was  to  oltarge  the 
OeepoiMon.  not  for  anile  gMiated,  but  tor  naitc  aalaally  delitrmd  (• 
Ibe  eoDeamen.  I'ndrr  theae  cMiditiane,  the  avenge  east  to  tiMi  OMim^ 
ti«in  (nr  it.WS.'VyV  nnitF  pT  simant.  the  tp?al  of  hij  t^t-miitr  :  wnufd  be 
I  -^T  'l-i  per  i.lnit- 

DeaJing  wiih  bis  aiKmalise  olTer  to  take  over  the  worlung  oi  the  elcc 
tricity  undertaking  tor  a  period  of  not  leas  than  It  years,  Mr,  flammnnd 
offers  now  to  have  the  period  eiteoded  to  31  years,  and  a  guarantee  would 
be  given  that  the  plant  would  be  properly  maintained  daring  that  period, 
end  a  further  guarantee  that  it  would  be  handed  bacl;  to  Uie  Corporation 
in  proper  Tntkiii;'  -ttIit,  Wilti  rT?'T«"!r-r  io  i.T;tir-i.ni  '.fuii  !u- .iffer 
to  run  Ihr  udJ.t  ih'-},?  r.jn'lnivir.-  *  ulil  take  at>ii_v  tri:in  th<'  rate 

payers  the  benefit  of  any  protit«  on  the  undertaUng.  Mr.  ilaiiiiuond 
replicK  that,  eheoM  tho  eaBaail  eonaider  the  offer lavanrabi*,  he  «t>uld  b« 
willing  to  aaiaad  it  to  the  extent  of  giving  the  CorporaUon  bait  the  protita 
after  the  payment  of  a  fair  fee  to  oover  eupcrviaion,  guarantee,  Ac  In 
the  event  of  cither  ofTer  being  aoeepted.  Ur.  Ilammood  i^  lartlier  pmpared 
to  deposit  in  the  hands  of  the  Corporation  securities  of  a  rosaonable 
amount  which  would  he  subject  to  forfeit  in  the  event  of  the  guarantees 
not  being  fulfilled.  Kinally.  Mr.  Hammond  poinlb  out  that  the  (avour* 
able  eonaideration  o(  his  olTers  would  in  no  way  iol€ir(ere  with  hia 
I  I 1  pnnribililttl  and  duties  as  conmlting  engiDcer  to  the  Corporation. 

In  prisentiiti;  (h  r'  ji  ut  uf  th'  t  ^;?,tini;  committee  on  theae  matters  to 
ihcC-'rporn'irn    11  >fiir.il..v. 

Mr  J.  IN.  tiie  chairman,  stated  that  the  aominitte>e  did  Dot  see  ila 
way  to  neotamend  the  Ckxpeeatian  to  part  with  the  oontnil  «t  tiM  •!■•> 
tricity  undertaking  In  any  way,  and  rtapecttally  sugwe^ted  that  Mr. 
Uamiaond  be  informed  to  this  effect.  These  ofTer&of  >lr.  llamronnd  had 
been  termed  '•  sjiorting  otTi-rs,"  but  where  did  the  reporting  element  come 
in  BO  tonx  as  Mr.  Hammond  was  in  the  posiiion  to  draw  his  present 
remuneration  of  !>  per  cent.  comniixFioo  apon  all  the  increased  cajiital 
outlay  which  must  he  incurred  before  the  additional  shQ.OOO  units  referred 
to  by  him  r>r>ti)d  N  «<v-iired  by  the  undertaking  '  He  oomplaiaed  that 
Mr.  Hammcitd  h^^l  taken  no  step  to  ei>pe  with  the  increasing  demand 
until  the  city  ole<  trical  engineer  litd  reijuest-d  tti'  1  i  niiii'ltf.  tn  tske 
the  nccfxsary  «lep»  to  safeguard  the  intcrr  of  '.li.  lUi]  iiiiinn  01  iiis 
reporli.  of  .Vuguat  Hib  aod  i^nd,  after  Mr.  Hnnmionil  i>  period  el  super- 
inurtdenee  had  expired.  Itwae  in  eonaeqiMaee  o<  theae  lapoiu  that  Mr. 
Hatmaand  «Md«|ht«  nfler  at  Augost  ■J.tlh.  Hpeakiag  tor  hiraeeK;^!!* 
believed  that  Mr  Hamn^nnd'-^  r**'T«'n-crf  rnt  ih"  y*rr>po«-».V;  of  n  n>an  who 
sought  Io  carry  thrrnvh  jin  .  ni.i  .irv  (,.i:  :!i<  ir.m.-o  1  .,,:i  :im.1  he  <.ii<| 
dolitwrat.-ly  that  m  their  prrMrnt  (onii  tliry  were  not  all  thiil  (hey  seemed. 

After  a  l<>ng  di'vii>-ioB  a  |)rnpi>uU  that  the  ItMTtol  tlie  Lighting  com- 
mittee ebould  be  placed  before  a  ooniroittve  of  tnc  whole  Corporation  wa* 
Miilad, 


CORRESPONDENCE. 

TKAMWAYS  A.SSOClATlONS. 
TO  TIM  KnnOK  Off  TtIR  EfjgCTRR'IAX. 

Slit :  I  itatl  with  iittmnt  iKe  «itiel«  ia  your  lut  iwoo  auc- 
^;p^tiiig  thfl  Bdvimljility  of  forming  an  MMciation  which  wottM 
be  reprwomalivu  uf  all  tnimway  anti  light  railway  iiiterwtB  in 
ihi'  Utiit««I  Kiiiplimi,  iii.'^teail  of  haviii;;  three  distinct  aaato- 

ci,ilir>ti-«,  an  at  jiii-^eiit.  With  smnf  of  your  views  I  Am  in 
entire  it^ifeiiioiit.  The  Tr.imways  uf.il  l.i;cht  U.iilHiiyi  A--si>- 
viitinn,  111  whirii  I  hive  the  li<iiii>iir  nf  lieinu  tliis  year's  |iie- 
8tili'iit,  ia  tlie  iilile>t  of  (lie  three  triiuw:iy  UHH>ei;iliiiiis  in  this 
ciniiitry,  aii<l  <loin,i;  useful,  if  '|tiiet,  vvuik.  It»  meni'i- 1  -  '  ■■u- 
si"!  af  thi>5e  whi>  are  «<n<;.ij;eil  in  tsiitiiwav  eiilei|iiise,  uhether 
iniinici|ial  or  private,  unil,  wli;iti  v^i  may  h.tve  hteii  the  caso 
ill  pttsl  yeiit^,  the  associai ion  la  m>n  honestly  cinleuvoiiriii^  lt> 
further  liie  interests  of  tnimwuy  iniiustry  rej;:ir<lless  of  politie-H. 
.\  ti.tinwuy  uiiui»^er«'  soclion  bue  rut-eutly  hcea  foinitM),  and  it 
h  prop.  M-  Io  tiokfa  coarestion  of  mtiiMgers  in  tho  antumit «( 
e-ii  h  year. 

Tho  A^siH-iittion  of  Tramway  ami  I.i;;1it  M.iiUvay  Odieialii 
itUo  enibnteo  :i.s  iUs  ineiii)*ei'H  ollieiaU  eii.i;a;.^e<l  in  both  public 
iiiui  {irivuie  enter] iri.'^e,  Mvi  iit  thii<i  iloin^',  liui  011  a  somowliftl 
smaller  fie.t]e,  exactly  tho  aome  kind  of  woik  .ti)  h  hein^  pt'T- 
foriiie-d  liy  the  ohler  a«Miriatk|i|i.  It  seems  to  me  a  |iity  thit 
the.'ie  hoitie.s,  whose  interests  are  itieutieal,  sliotilil  be  acting 
apart,  even  thouifh  it  he  in  friendly  rivaliy. 

With  regard  to  the  Mitnid|Htl  Tramways  AKOcialioo,  which 
ia  iwobnUy  tha  strongest  of  the  three,  the  «aNo  i«  aoniowhat 
dil&rent.  Ita  mcinttcra  m  tMtdnaivcly  enjcuged  in  nimidiMl 
work.  ProUema  pecttltttt'  to  ntttniinpal  tittmway*  have  eoo- 
^'litntly  to  l>e  dealt  with.  These  ai«  of  such  (rei)upr>c.v  aiid 
iiiiportani'e  as  to  render  its  existence  inijHn-utive.  ijuite  apart 
fiLini  ;»ny  other  Iviiy.  My  own  o|iiutMii  l^  ih.it  the  timo  has 
ii«t  annctl.  ami  piobihly  never  will,  when  this  aswiviation  can 
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u&efully  l»>  mer>;eil  into  one  central  orgiuii«atioa.  I  Uclievc- 
there  .i'ti|>!-c  room  for  two  iissociations — viz.,  one  dealing 
with  tramway  m»ttft'«  of  j;eiicral  iittcrost  (sity  the  Tramways 
KUd  Ught  Kailn'ays  As»oi-iation)  and  another  (the  Mtinicipa] 
IVamwsj*  AMOciMion)  d«»Iuif  with  uattcns  uurely  munieipal. 
— Toiira»  &e.  ALrRKr>  Baker. 

QcDonl  Miiiiagar, 
Bimioghun  Cortioratiaa  Timmwiqra. 

Sinttiagbam,  Nov.  8. 

TO  THE  KDITOR  OF  TUli  £I>ECTKICUK. 

SiK :  I  have  read  with  interest  your  editorial  note  on  the 
subject  of  <i>iiKoli(l)itin(;  tho  various  tram  and  light  railway 
assoi.-ijiliou:<  now  existing  into  one  6tron";  asaociatiun.  I 
sincerely  ho|i«;  >(iur  suj^gcstion  may  bcair  fruit.  How- 
over  jiowerfiil  :hij  ti  iimway  interests  may  be,  they  are  not 
sufficiently  !^  I  to  :itV',nl  tho  scattering' <<f  I  licit  t_  flints  tin .  ■u^-li 
thrt'c  iiit!eiLnir  ;issijtji4tions.  It  i>n;^lit  iMt.  to  l>i!  :i  ilittnnlt 
matter  lo  \\v\d  tiio  three  assoiatiuiis  intu  i.'ijc,  j>ros  iilt>il  th.i; 
such  an  uatociation  as  a  bo'iy  vrfi  iin^  fiura  expressing  any 
opinion  on  what  muy  bo  i::i\]<'j\  the  {tolitical  aide  w  the 
tramway  question  in  thia  country.— Voura,  &c., 

Nor.  9.  A.  N.  Conkbtt. 

TO  THE  KDITOR  OP  TBR  BUKTRICIAX. 

Sir  :  This  natter  bat  been  very  fully  diacuased  on  nuur 
cocttiona.  Kappaeia  tole dUKcul^  heiraTtiv  to oombuie muuI* 
cipal  and  fioo^iaiqr  intweatai  eapedaUy  «Ma  one  eonaidets 
tho  way  in  vbidi  muBie^al  tmimg  n  eiitieaod  by  company 
promoten.  The  anggeation  which  i«  now betqgnnde  was  made 
at  the  first  mooting  of  the  Association  of  "nimway  niid  lA^ht 
Itailway  Officials,  luid  it  was  in  order  to  attempt  to  offctt  a 
cumbination  of  niunicijMil  and  cuni|)any  olFiciula  tiiat  this  assu- 
ciiition  wjis  fiirmcd  and  h;is  W-n  kcjit  going.  Couilitiidn, 
however,  ait-  so  diflfcreut  that  this  can  only  be  done  by  uvoidin^ 
many  subjects  wJlich  might  oUMrwi!^e  lieusofully  dealt  With.— 
Yoursi,  ,Vc.,  A   I{  Ft:MtS!.KY. 

t  •muTa!  M;i:i.iger, 

Slieffield,  Nov.  .s.  bhetlielU  tm  pout  ion  Triimwuya. 


TO  THB  KniTOK  OF  THE  EUEfTRlClAW. 

Sir:  Mr.  En;;;land  and  you  have  not  epokea  too  soon  in 
advocating  the  amalgumntion  of  the  three  bodies  now  )iur{>ort- 
ln!»  to  rc|)rcscnt  tramway  otIiciulB.  There  is  no  rexson  for  the 
1  \is)i  iice  of  moie  than  one  asi»ociation  coDcerniiig  itaelf  with 
technical  and  operating;  mattern,  and  evidently  one  such  society 
would  be  iinith  itiorr  useful  tfian  three  fir  tin;  i  i>lloction  of 
da'a  and  comparison  ot  i>x|>erienc('8.  Why  tnninL  i|j;»I  tramway 
officers  fehould  object  to  join  an  opcti  as^n  utinn  1  ennni.'. 
imagine.  It  wihiM  lie  :i?  KC'iisilile  to  have  Conservative  and 
Lil>cral  Institnriun^  i<r  (  i\  il  or  Electricul  Engiueen  a»  Muii* 
cipal  and  Anti-.Municipal  Tramway  Associations. 

That  the  objection  i5Uggei<led  is  not  very  real  or  strong 
•eems  to  be  proved  hy  the  mingling  of  municipal  and  company 
officer-)  on  tho  Council  of  tho  Tramways  and  Li|;ht  Itiiilways 
Aaaociation,  of  wbii  h  .Mr.  A.  Itakcr  is  the  pceaident  for  the 
enrrent  year.  Tiiat  a  strong  central  body  ia  naeeaiary  for  the 
pto^ss  of  the  industry  is  every  day  more  ai>paront.  I 
therefore  hope,  Sir,  that  your  widcsprea<l  advocacy  will  lead 
to  an  immediate  and  auocowf nl  novament  for  amalganatioD. — 
Your.^  iV:c,  Henry  H.  Savers. 

London,  Nov.  7. 


ALTEUNATINd  v.  ( (tXTlNl  or  s  CTRRENT. 

TO  THK  Kr»ITi>Il  (>K  TIIK  KI.JXTHIi,  UN. 

Sill :  In  your  i*>fue  of  Octolxn-  JSth  you  have  priiilcil  in  full 
a  Taper  by  Dr.  Stern,  which  wiis  read  before  the  St.  l^tuis 
Electrical  IntematiKii.d  Cnngrcss,  and  to  which  you  have  devoted 
coinideral>lc  and  rcs(>e(  tful  attention  in  your  leading  article. 

As  one  of  tho'C  wlio  were  present  at  the  discussion  which 
foUowed  oil  L)r.  Stei  n'n  Paper  I  take  the  liberty  of  telling  you 
that  yon  have  ceiiainlv  >  rrcd  on  the  side  of  l  ourtcay  in  your 
criiiciMii««.  I  think  tiiat  other  eogioeer*  who  werg  praaent 
will  agree  with  oe  (hat  the  Paper  waa  considered  by  (be 
andienoB  eioply  aa  a  hiimonnia  prodoetion  and  waa  not 


aiusnipU'I  Ui  }.e  ^L^riou>)ly  criticisud,  in  fact,  it  fell  to  my  lot  to 
move  a  voti'  of  tli.mka  to  the  Chairman  for  hanng  obtained 
the  Paper  from  Dr.  Stern,  and  thereby  having  given  the  mcet^ 
ing  80  much  plciisure,  as  wm  shown  by  the  frequent  bursts  of 
laughter  which  attended  the  reading  of  it,  in  bint,  in  St  Louia 
I  think  we  all  consiidered  Dr.  Stem  to  be  aa  elactneal  Bip  van 
Winkle. — Yonia,  &e,, 

London,  Vtvr,  7.  B.  E.  CnoitnoN. 

[Wb  mm  1^  that  Col.  Crompton  agrees  with  us  in  din^grea- 
ing  vilb  Dr.  Stem's  views.  Col.  Crompton  s  condemnation  is 
Strong  hut  perhap  not  too  strong  for  a  Pa|)er  which,  as  we 
have  said,  is  based  on  a  fallacy.  Some  of  our  readers  are  too 
ready  to  ;i.  eeiit  as  L'ospel  all  that  comes  I'lotn  tlic  i  ontincnt, 
and  we  liu-.!,  Uuit  Uie  criticisms  of  r,,l,  C'iumpLou  aud  our- 
selves will  force  them  to  realise  tli  it  e;  ri>noous  views  may  bo 
prevalent  on  the  Coutiuout — with  regard  to  electrical  ooKiuoei'- 
ing  aa  well  as  with  resaid  to  Japanese  torpedo  boota.— Edi.  g.] 

THE  WALTER  EWIXi ;  ,\[Ar;XKTIC  DETECTOR 

TO  THK  KOITOR  OF  TtUi  ELBCTRICIAH. 

Sir:  In  Dr.  dc  Forest's  Paper  on  "  Reoeivcra  for  Wirelew 
Telcgi«phy,''jprinUMl  in  your  lasae  o{  tbe  4th  last.,  I  notico  ho 
refera  to  (Em  Swing  ms^etic  detector.  Aa  tUe  ia  the  aocond 
time  sueh  n  atalanent  lUa  affoand,  Dr.  Fleming  having  made 
a  aivthr  atatement  !n  bis  CantOT  leobiros  hut  i-ear,  I  a&U  fed 
obliged  if  you  will  allow  me  to  state  tluit  the  detector  referred 
to  wa*  invcnt«d  by  me  ;  Dr.  Ewing  is,  however,  a  co  patentee. 
In  the  first  case  the  error  very  possibly  aixMC  from  the  fact 
that  in  a  joint  I*a(>cr  i-uud  before  Uio  Royal  Society  the  name 
of  an  author  who  is  also  n  member  ia  pilaeed  first. — Yours,  fee. 

London,  Nov.  7.  L.  II.  Waueii, 


MR.  SIBMBMB'  PRESIDESTIAL  ADDRESS  TO  TUI 
INSTITUTION  OF  ELECTRICAL  ENQIHEEBS.* 


In  takin;;  the  chair  for  the  romin?  vr-ar.  I  am  placed  at  a  'disad- 
vatita|;e  compared  with  my  pr(  <l>  L  i^M  ra.  in  so  far  as  I  cannot  b«gin 
my  addr^s  by  thanking  yon  for  liaving  elected  me,  but  have  lo 
explain  how  it  has  come  amnit  that  I  occupy  this  honoar»d  petition. 
The  late  kuicuted  duatb  of  our  secretary  induced  the  council  10 
coDsidar  bow  »  eonlinuMiB  poUoy  In  the  mananenuint  of  the  aAoin 
of  the  Institntien  eonU  be  best  insored:  and  as  a  nenlt eertain 
altecBliona  in  the  bye. laws  have  been  sogijested  to  the  eooneiii  Sid 
have  been  aanctionod  by  you  in  due  conrae.  Ttaa  revuiea  was, 
however,  not  formally  rouiplotcd  in  time  to  propose  a  preaidetit- 
olecl  at  uiir  lanl  uiniual  general  luectin!;,  anil  tlic  cxiHtlienl  wait 
ft<loptoc|  of  proposing  Mr.  IIoIhtI  K.  <«rnv  for  ii  sccuiul  term  of 
otlice,  to  which  lie  agreed,  oct  <•■  r  ,lit imm  ;  .i  }  might  nsign  in 
fiavonr  of  a  president  . elect  ns  koou  rut  (ho  Hlli-ralion  of  the  couati- 
tution  bad  Iwen  duly  earrieil  out.  An  onr  new  Bf-cretary  had  been 
only  a  short  tiiue  in  oftiee.  the  council  decided  to  elect  a  past  pfssi* 
dent  aa  lb*  sucgassor  of  Mr.  Gray,  and  did  me  the  hnnmu  lo  mlaat 
me,  when  Ur.  Gray  formally  intiinatad  that  fa«  did  net  wUb  to 
serve  »  secotHl  time'sa  proaident.  Dnrinjf  the  recess  Hr.  Gray,  with 
a  nniuerous  party,  went  to  the  Cnited  Btatea,  as  you  all  know,  and 
during  \»n  aWitie  it  has  been  my  Hid  duty  to  represent  you  at  the 
funeral  of  our  hon.  member  and  past  pri-»idenl,  >fajor-(.ien.  Webber, 
who  has  the  furtlier  daiui  on  the  rc^giu^l  of  the  Inntitmion,  that  be 
was  the  last  stn  .  i\ip.>;  founder.  .Members  of  rmn^il  <-;:i;)'.s  l>it;isr 
than  the  other  members  of  the  Institution  how  indefatigable  Ucii. 
Webljer  was  in  promoting  the  interestH  of  thp  Institntion  in  every 
possible  way,  not  otdy  by  attending  meetings  of  councils  and  of 
eonuuittM,  bat  by  mggMliiig  impnvenianta  wherever  he  thought 
imperfection*  «ilaicfl.  He  nolaUy  look  an  active  part  in  all  tiie 
negolistiooK  eontiecte-il  with  the-  rtei|ui!«ition  of  n  xuitshle  site  for  an 
Institution  buihlmg,  about  whieli  ihi-  eonnoil  n^ported  at  the  last 
meeting.  In  him  we  ha\'e  lost  a  trite  friend  of  the  Institntion,  and 
Ins  iiR'iuury  will  be  hehl  in  lionouT  as  kmg  IS  th«  Bad;  days  cl  ew 

Institniinn  arf  reiiieinUTed. 

It  \s  iil  i,  jii  i.'.ips,  appear  ri  i:  ;  ;l  to  take  this  opportunity  of 
comparing  the  status  of  the  Insciiutiun,  ur  rnlher  u(  the  (society  of 
'IV'li^napb  Knginecrs.  at  its  inception,  with  the  pi«ition  now  occupied, 
bnt  lid*  has  iH-en  done  so  recently  in  prcKidenttal  Addresses  that  my 
wonU  would  be  only  a  superfluous  addition  t<r)th<>  r<<iiiark>  more  ably 
f  xpre!i^>nl  by  my  predecessor*.  On  (he  other  hand,  the'causes  wfaleh 
iiiriiieiK-p  the  ;,'riiwlh  of  iiidu^tric-",  and  thcn-by  tht  rise  of  institu- 
tions conmctid  with  them,  uill  ln  nr  fiirtln  r  disi'ust^ion,  as  they  are 
of  the  UKisl  varieti  ciiaraetei',  aud  arc  lui  apt  illustration  of  the  inter. 
dependence  of  aU  factors  of  modem  civilisation.   Cooiidcring  fha 

*  bativsMd  last  nighl. 
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fenCurt'*  u(  thiit  civiliiuticiii  gvnvruUy.  it  will  (r<  kckiiowlrdgi'tl.  alV  i 
a  •hnrl  reflection.  tl>at  it*  trut  foumlfvti'm  is  ('j'.  Vtvvi  rin;:  >>f  tin  i  i.  -i 
pniii  sdion-  in  oilier  wordu,  ihi  iir  i^n  ss  u(  i  i'. ili.-iiuuii  i«  in  pni 
portion  to  the  rheapeiiinj*  of  articlt»i  nouauiupuou.  AUhough 
this  tii«y  sonnd  purrly  iiisteriatiKtir,  the  proces<i  o(  lowering  the  cost 
oi  pioductiun.  wiiirh  iuipUen  iIm.>  t>iup)u>iueut  o{  lUl  ibe  kiiowled^ 
wa  cut  Mqnirv,  mmI  of  ui  Um  miniiig  Um  htU  Mhoola  can  m, 
nmlU  in  gtttttr  ewe  of  neqairing  the  n^ftmriw  for  keeping  «liv*. 
and  therefore  it  ^ve<i  m  more  time  to  ciiltivitoMber  MMOt*  of  our 
e\iateni>e.  This  general  prinriplr  hits  inanifcetedl  itaelfaa  mnch  in 
the  electrical  indlirtrv  as  rV;.  i\  lit  ri".  and  further  progreiw  appfars  fn 
be  dependent  on  further  Inu.  in  ^■  ni  i:,.  ,  ,t  of  itn  pra<lurt-'  \\  In  ri 
«e  rouie  to  inr|uir<'  into  sHr  m.-mi^  (.  r  <  irrvinaoni  ilii<i  lu  iin  i|  li  u  i 
noon  recojfnise  that  the  <  .Inii  n  if  ili<'  probleiii  ili  pr ml-  .I'lm  .i 
variety'  of  circuiuntanee*  w  lucti  ail  uiiliienre  the  regull,  nJlimu^li  lli.'^ 
D]«y  M  investigated  and  diacnaml  Mpanlelv.  For  '*  interniil  work- 
Ing."  If  I  nin.\^siiy  so,  everv  indualry  depenilb  upon  thiee  prinripsl 
hich  pravidM  the  work*  ud  ttie  tmw 


fartor>:    (I)  The  rnpitnl  which 
material.   (2  llie  workman  who  converu  the  Kw  material  into 

the  finished  product.         The  mana^ment. 

It  ii<  quite  idle  to  trv  to  r^lahlish  tli«  relative  iniportanov  u(  then* 
tlin«  faetom,  fur  each  one  in  iiidi*peniialil«,  and  likiiwiae  tin-  pros- 
perity of  earh  one  ih  iiiiteparahle  frotu  the  prOKperilv  of  the  others  ; 
no  that  no  industrial  establishment  can  llonnsh  where  thene  three 
factors  do  not  co-opcnite  lirnrtily  and  harmoniously.  As  a  first 
condition  for  further  proi^rriw  we  should,  in  fact,  recottnisc  th<> 
identity  of  interest  liotwecii  the  eapitali»t,  the  workiiieii.  ami  the 
lUauaKviueut.  as  any  iiieasuru  which  is  intended  to  uivdul^  favour 
any  em  of  tbeie  three  iactora  wnmM  inevitahly  inemiae  the  cwt  el 
the  pradnee  beyond  wiut  It  onght  to  be  and  thereby  naiiirl  ila  aale, 
thoa  datnagfalg  all  three.  \Vhen  we  examine,  in  datldl,  in  what  way 
each  of  the  three  factors  can  cuiitnhuli'  to  the  lowering  ol  the  c<nt  of 
production  we  find  ample ronhrm^klioii  uf  th«  iutrioacyof  t)i«  problMu. 

Taking  capital  tintl.  its  share  in  the  vnlne  of  the  finiahed  aHieb  is 
pr  <portiun<>t<>  in  :  The  cu-t  uf  the  ilepre<MHlion  and  luninlvnanre 
ul  the  wi  rl. .  iihl  .>f  their  oiittit.  (>■)  The  c<mt  of  the  raw  nialeriaU. 
(<  )  The  pri.tii,  r.  ]  rewntinjf  interest  on  the  total  eapHnI  i>»v,  iii.Hl  in 
iW  uiuUfil.iluii:.-. 

ill  order  to  lutiiiiiiiM'  the  first  item  the  works  ought  to  Ih'  c.ir«fully 
planned  and  equip|ied.  ho  as  to  Im'  careful  of  turning  got  the  mau- 
uiuiu  tiuaiitity  of  produce,  aud  ihcir  machinery  shaaM  be  Mlocted 
and  laid  out  in  •lach  «  wm  that  ita  wear  and  tear  if  on)y  due  to  its 
Itigitituate  workine,  and  that  the  handling  of  all  tnateriale  is  n-dnced 
to  a  niiniiniim.  The  -teroiid  item,  the  coxt  of  raw  ui  kterial^i.  is  too 
intimately  eoniiecteil  with  lineal  (|uestionH  for  Irealiiieiit  in  this 
addresa  ;  but  incidentally  it  should  U'  iiotirr<l  that  pri  tirnUv  there 
is  no  such  thin)*  as  '•  raw  material,"  at  least  the  Ila,  il  i  niitiisMion 
on  Ti  a^lr 'I'vlnntd  itwiK  nnnlde  lt>  deliiH' wlwt  >•   mha  hi  iieriul." 

It  I-.  Irili'  tliul  .■  1.  Ii  nulllK'i;,  -a  .ii  K  ■<  i  i|i  \U  i  il  U  i  .'is  '•  raw 

material,  '  but  tliix.  in  turn,  is  the  liniaheil  pn>diiei  of  simie  other 
indwtiyi  oven  the pmdoele  of  iM(wia»  whether  minainla, plants  or 
anintak,  farm  the  nnwi  of  great  indmtriaa,  and  are  more  oorrvctly 
enlled  finished  articleii  than  raw  materials,  in  anv  eas«  for  the 
natural  progress  of  industries  the  eott  of  the  matvriaU,  whieh  they 
work  up,  shiiuld  he  kept  as  low  as  pu»«lble,  anil  e\en  inori'ase  of 
It  is  a  hindrance  to  their  pro)wr  ileveli>piiienl.  There  is  apparently 
nut  m ".t  I.  diflieiiliv  in  diminishing  the  Ihinl  ifeiit.  the  profit  on  the 
l  apiml  inM  Btetl;  liut  it  stands  to  ri  .i-on  innt  lir'  i n I •-■  i t?st  earned  by 
the  lapilal  could  not  fall  below  a  certain  amuuiu  without  the  in- 
dustry in  (|nei>li<>ii  I '^ini;  the  support  of  capitalists  and  collapsing.  The 
rMe  of  intcrvsi  may,  therefore,  ue  cunaidertsl  a  fixed  t^uantity  ;  and 
ill  order  ta  dtatriiiiitb  tho  noMHUM  pnmUe  under  thia  head,  it  is 
iiuporlant  to  avoid  bwdtnnc  an  unoertaUng  with  more  capiul 
than  ih  required  for  aettingUupiwamingeaarem  and  for  providing 
a  rvasoiuible  amount  of  worUng  eapual. 

.\  particularly  daiipcroiis  way  of  increa^ini'  capital  e\p«'iiilid>ire  is 
buying  patents,  im  the  best  invetilions  may  be  super»«Hled  ut  any 
liiitf-  ( ither  by  l»elt4'r  one"  or  l>v  n  change  in  traili*  r»^<]iiirements.  for 
m  sri.  h  I  <  the  capital  inv.  -ii  li  in  the  piitens  uuiild  l..  quite unpro 
duclive,  winle  the  interest  svould  still  have  to  be  p«i(l.  It  is  much 
more  equitable  to  remunerate  an  inventor  by  a  royalty,  so  that  hie 
fewntd  may  be  in  proportion  to  the  mcmm  o(  his  iuventiuu.  and  to 
chaigo  the  autount  tint  niajr  havo  to  be  expended  la  deraloping  the 
mrantian  to  revenne  aMount.  When  roneidering  the  inHnenee  of 
the  sei'Oiid  factor,  the  w'iirkinnn«  On  ihi^  v:iliii-  of  the  product,  it 
becniiirs  clear  \f'r>  .soon  th;tl  tlie  amount  of  work  turned  out  m  a 
^iv  n  tiiiif  h  1-)  ;i  t'A  ;  '  M  it^?1ueiice  on  the  retiilt,  as  the  I'^iic  n -i- 
[Mill  111  nii.ilLiriiiL,'  ii"i  iiiti'--l'-'  I  lit  n  lv  regtihiti's  the  anm  .i  i  if  i 
\Mii{i>i,  1)11!  iiNij  'hi'  [irupnriii  111  III'  Uio  dead  chari^^x  to  b«  iIdUi«»1  i^j 
till  nr'ii  I.  -  Ii  1..,  rill  ri  lun  ,  i|iif.  certain  that  in  oriler  to  contribute 
his  shiiro  to  the  luWcnnK  of  the  cost  of  prudtictlou  of  an  article  the 
workman  haa  to  turn  oni  a  greater  nvmar  of  theae  artielea  in  a 
given  time,  and  the  problem  ia  how  to  attain  ihis  object  without 
endanKcring  the  interest  of  any  one  rf  the  three  principal  f;irt<»n< 
This  souniU  aliiiust  as  if  slave  labour  would  pinve  an  eLUiioinie  plan 
in  the  oanying  ou  of  uduatriee ;  ii  cau,  however,  hardly  l>«  oon- 
tended  that  the  interaat  of  tho  workuian  ie  eonaidered  luder  auch 


r  ituUlions.  and  for  this  reason  alone  it  siiould  be  condemned,  even 
if  ihi^re  were  no  other  objections  to  if.  Tlier»>  are,  however,  lesili- 
uj.Me  Ul  which  the  amount  of  in  Iw  timrL-""!  n^'iuMi-t  \a 

article  eatt  be  diminiahed.  Most  iiiiporbinl  among  iheiii  is  the  sub- 
stitution of  machine  work  lor  lianil  labour,  and  where  thia  is  done 
uiiskill<-d  hilmiir  alionld  be  utilised  for  running  the  inachinee  nndar 
the  anperviaioo  ol  a  few  akilM  artaama.  Here  again  the  tntaraala 
of  the  workman  appear  to  anllbr.  and  whenever  h«  is  oonfitwlod 
with  a  new  labour-saving  iiiaehine  he  airs  his  old  grievance  that 
machines  will  deprive  the  working;  man  of  his  living,  just  in  tbo 
'imiii"  w«iv  !\n  he  r,i?pr»jprl  till  11-.  uf  i>ll  inschit.F'n  i>  IiiiriilrHd  vears 
ii^'ii.  I'hi'  !*'x'.i.iii  tirij^lit  \'\  tvjHTiMiM-H  liik-  e\itli  ii[l\  luir  iiiaiic  iin 
iiiiftrfs>i.,jH ;  biu  nob^.idy  can  <ienv  thul.  itiiiU-nvi  ol  ii.akiiiL:  t^Wiilrd 
1i»Ikiiii  -(iperHuffliK.  the  iinro4lucliuii  uf  ih-hImim  tv  lia^  n-^uli-  1  in 
iiiore  skilled  workmen  being  Atuptove.l,  mul  at  better  w-iigi'S  than 

belbea.  and  ermikgdevelwpinonta  are  hkely  to  foUew when  th«  work* 
man  ia  further  reBeved  Irmn  hard  toil  by  his  Uist  friend  the  Ubomr' 

saving  machine.  Another  fcatnre  of  machine  unik  i-  tho  >.l'afrtlt 
accuracy  that  can  Ik-  atlamed  so  that,  while  Uh  i  i>i  ul  prr^UOthNI 
is  lowereil.  the  iiuaUty  of  the  prutluct  is  inipro\ed,  and  at  the  sinie 
time  the  interehangeabitv  of  parts  is  secured,  which  in  itself  eiin> 
tribute's  to  the  lowering  of  cost.  It  is  not  easy  to  convince  work- 
men that  "  incn'ase  of  output  "  is  of  advantage  to  thsiii ;  if  we  an> 
to  accept  sliit4<mi>nl4'  piihlisliMl  in  Um  newspapers,  tbey  rather 
believe  in  the  din-e<  opposite',  "  restrictton  ofoo^nt," although  Ihflir 
othcia]  orgiuis  repudiate  the  idea. 

This  desire  to  do  a«  little  work  ai  possible  is,  iu  a  way,  ingrained 
in  us  all,  but  in  the  worktuan  it  is,  in  addiUuo,  a  romtuiscauce  of  tb« 
itiedi»val  giiilda,thoee  ideal  trade  umom  whieh  havo  been  aboliehad 
ev«r>-whero  aa  ineoiupalible  with  modem  mduatriee.  In  their  time 

thev  have  ftlleda  useful  purpose,  but  the  conditions  which  made  them 
appropriatehavoenlirely  passed  awa> ,  and  any  attempt  to  rrvivethem 

or  their  principles  is  dooitiril  tn  fitilnrr  \i  conling  t«>  Iheirronstitii- 
lion  nobody  was  allowed  t  i  i m  r.  iM  .\  timl. ,  or  even  to  sell  its  pro. 
ducts, wlw bad  not  liff>n  liniiii,'lii  up  [..  it  iii  ii.-.  . mliin'r  with nlHcl  regu- 
lations, (ir-;  -I  r\  11.^  in  tppri'iitiri'^liip.  Ifu  n  ii.'i  rniiini.'  ji  j  iiu  ii-yiiian, 
and  finally  advancing  to  b«>  a  meiiiix-r  uf  liie  f,'uiiil  if  iie  coul'i  produce 
a  eatiafiMtOtgr  mailerpieee.  Tito  nnmbcr  of  apprentiies  taken  on  was 
preaerlbed,  and  the  number  of  masters  in  i-nch  eoinnuinity  wm  limited, 
so  that  every  craftamanwaatolerablv  certain  of  constant  etnplo^'Uient. 
No  wonder  that  such  a  rendition  of  things  haa  a  great  attraction  for 
the  liioilern  workman,  especially  when  he  happens  to  be  out  of  work, 
and  that  he  thinks  he  can  improve  the  position  of  his  class  by 
restricting  output  mid  hv  inaisting  uii  u  minimum  r?i^-"f  w:»i»c»,  iifler 
the  manner  ut  ti.i  mil  :,>.iilds.  His  I'easontiii.'  it{i)>iti.-iitl\  i-,  that 
modern  condlUaiis  ol  living  require  a  nnmb«r  oi  thiiit.'n  t'l  l»  li  >ito 
every  d<iv  ;  conpWHpieiitly  the  hiis  work  each  individual  iKh  the 
luurc  individuals  hav«  lo  bv  eutpluyed,  and  if  a  uuuimuiu  rate  ut 
wagm  ia  cnhinid  llie  qnaatton  of  tlw  iwamploiyod  la  Mitjahntariiy 
solved.  In  the  Middle  Aflea,  whan  eaeh  comittvnMjr  vnato  fti 
extent  self -contained,  and  the  intereonrMC,  even  lietWMB  IMMftlBiM 
iiiK  towns,  was  hampered  bv  bad  roads  and  inseenro  travelling.  U 
was  powsible  to  ailopt  this  solution  of  the  problem,  especially  aa  the 
style  of  living  was  very  much  the  «aiu«  for  the  great  ma)ority  of 

fieople.  while  ihf  tr  ipi)iiir..iiient»  did  not  include  much  beyond  their 
iiKiil.  vv.iiit-  Ihiriii:;  tin-,  tuijr  the  workii!<-n.  "hen  they  had 
become  full  iiiembcis  uf  tiie  guild,  were  practically  chaineil  to  tho 
soil,  and  in  return  for  Ihis  immobility  their  nnnilier  in  a  conimunily 
was  liiiiit«d.  They  had  to  do  all  their  travcUing.  if  thev  were  that 
way  inclined.  wbU«  ihey  were  jonmayuen.  and  mott  ottharo  naad 
that  time  for  picking  up  infotmaUoa  naoAil  for  their  trade,  even  fas 
foreign  countries.  As  the  facilities  for  travel  increaaed,  and  with  it 
tlie  iiitercaur«o  between  distant  countries,  the  priceeof  products  fell 
which  formerly  hud  been  ohtainnWp  only  it\  the  vers  ri<-h,  mi  l 
gradually  the  gruat  iiiajurit  v  nf  pmplc  haVe  l>eci>ine  accnstoim-il  in 
siirroiiml  their  dnilv  Hfi-  wiili  liiMiries,  meaning  thereby  nvfiv  i  liir.g 
ihnt  i»  nut  uliMj;  .-.1  is  iii|iiiri  i|  lo  keep  body  and  sor.l  ii iii.T, 
This  alteration  m  llio  way  of  lising  has  been  further  »M'eiitinUi-il 
aitd  extended  by  tiie  subititNtion  of  machine  work  tor  manual 
labour:  in  ihet,  tnb  ehange of  themode  ot  prodnetionie  still  guiug 
on  totbegrtatadvantafaof  Iheoonamner;  in  other  worde.  ovoiy- 
body  is  sharing  in  the  gnat  bsneSt  of  the  ooat  itt  pradnotiain  bmg 

lowered. 

(hi  the  position  of  worknii-ii  the  further  rirennistaaMi has OXarclMd 
nil  important  iiiHueiico  that.  In  the  facilities  of  intercourse  and  by 
the  eiiiploviuent  of  liiucliinery,  huge  factorie-t  are  enable^l  10  Itnder- 
npI!  ttvTki  on  a  mii\)  -/-ilf .  t>i-,t  for  5iiccr-s<Jiil  competition  in 
nil- l->ni  iiiilurtn-i-.  i-;niU  >!  nn-.  In-i  Mm.- a  nei-ensary  adjunct.  It  is, 
tiicrel'j; -1.  ;ii^  I'JIi^^.t  jiusaibiii  Ut  itina^i  on  tniisiers  betn-p  i«el**cted only 
from  tht  clu^i  (if  wi  ikmeii,  nor  is  tlic  work  wh  i  i-  sohildy 
ucceasarr  fur  tlie  duly  existeucu  of  lunnkiud  siilhcit-iit  lo  ketp  all 
warknMU  in  constant  eiuplu^ment,  ao  that  the  old  r«cuedy  ot  tho 
gnllds  can  no  longer  !»•  apjdied.  Bestrlciliig  ihr  i-urpnt  haa  in  fact 
tinvi  iilaNB  exactly  the  opposite  i(T.-.-i  lo  wlint  it  is  iiitiiidisl  for. 
\\  lu  ll  the  price  of  an  article  is  riiisi-d  •>«  ing  to  this  ^uppusid  n  mcdy, 
a  number  of  eonsumer*  begin  t«  do  without  It,  and  w  demand  lor  it 
diuibiJahoa,  ao  that  icrn  people  can  be  rinpioyod  on  its  prodnetion. 
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InBtead,  therufore.  of  securiiu:  .  niplo^ 'iic-nt  for  more  men,  i(  will 
endanger  (lie  cmilintiance  oi  wurk  for  iaoae  who  re«irict output  under 
the  uji«tAl(eii  iiiipreBsionthat  theyare  benefiting  their  (ellow-worfcerfi. 
How  far  thi»  reBtriction  of  output  ii  curried  HomeliiuM  CU  be  ilhix- 
tukai  tha  Mtkm  fli  the  workmen  in  vhipjanlaHul  boiler  ■bop», 
who  ddurMftiM  to wotlc  pnounmtir  riveting  machine*  or  inaist  on 
filing  no  inor«  work  with  the  nuichine*  than  could  be  (tone  by  band, 
tnetinR  the  KAiiid  price  per  rivet  as  for  hiind  Inbonr.  It  escapes  their 
ettenUon  thi»t  Ihcv  handicap  tlii  ii-  f  in;  I-  vjt-*  in  cotiipetitinn  «'3«h 
others  who  nre  free  to  utill^i'  siic'j  hilionr  -iv.  nig  deviceB  to  ir  lull 
e^t^-n'.  !iru!  that  unsucccss"(';l  tc  ii^i.  rir.f;  inivm*  no  work  «l  -ill.  ( in 
the'  fiiu  t  hiin>:i,  a  good  exnmpli  "t  ihi'  l.i  nn1i.-ni!  clTi  .1  uf  low  iTniL; 
the  nin  rti  production  is  fiinu^hed  by  this  trade  in  glow  lanips.  At 
tirHt,  when  they  were  BUtde  b}-  a  few  l|islilji''«killM  woiktnwi  and 
sold  tit  2-'>a,  each,  (here  vrere  very  tew  erniimmere  able  to  indulKe 
in  Uie  lilxnrv  of  electric  liRht.  and  thr-  nniiiViirr  of  hands  employed 
wee  correspondingly  smnli  Thiit  con  liii  rn  of  lhin|;s  h»»  Ik-i^ii 
ibwtat^'y  changed  rinco  the  price  has  been  lowerv^l  to  its  prt'xent 
krel;  diousands  of  skilled  workers  iir(>  viTiploycd  in  the  production 
of  lanipa,  in  ad<litioii  to  the  trv*  nf  •.hnuxanjs  of  unskilled  people 
who  attend  the  luoehincrv  ns.  .!  :n  ti.<' m  iruifacture  and  perform  the 
manifold  functions  connfcct*<i  with  lliii  irado  Snrh  a  result  rould 
not  have  been  attained  without  the  use  of  inli  iii  ini,-  :iiachinery 
of  ibe  moat  varied  deacription,  and  it  seems  incredible  that,  in 
nit*  al  tl^  and  nadkr  dmiMBatratiaaa  of  tba  banalicial  iBduence 
M  ineraiMed  aat|Mit  at  lower  coal,  tbe  worinaan  ibonld  miinin 
blindly  hostile  to  iIiik  priiiciplf  and  clin^  to  hie  exploded  remedy  ol 
rc«tnetion  of  output.  ThiH  attitude  is  illustrated  hy  n  remark  whirh 
a  leading  workman  iiiaJc  when  the  importance  wns  impreased  on 
bim  of  diminishing  the  luiioiint  of  wo^es  charf;enblo  to  each  indi- 
vidun!  ariir!!'.  because  in  thi^  «  the  article  bocninp  ebr  nprr,  i;>orp 
cn-.innif:.^  r.mld  be  found  i^i  imri  liiVio  it,  and  i  i;n>.ci|'.;c'ill',-  iiiLin 
worliiutn  otjuld  In'  r<'i|iiir«td  lo  pmlini'  u.  Hi«  oli«'ri.inion  was 
that  he  fully  nncU-rstoud  the  iirguiiicnt,  and  ihiU  it  inennt,  in  his 
opiuiuu,  wh«u  luwrried  out  to  ite  full  extent,  that  everybody  would 
find auplognDoiit if  ao  WDWN  w«ra  paidaiitU.  ilia  nukaraad  (o 
thioh  tmt  aoeh  a  uuui,  wlio  haa  beni  elected  by  hie  feUow-woriierK 
to  a  lligil  office  in  trnde  union,  aiKHild  not  be  able  to  discritiiinat^^ 
betwaantho  rati  •><  K'.i-^n  paid  to  a  woritmnn  and  the  proportion  of 
such  M-ai;es  chargeable  to  each  article  produci-tl  by  that  workman. 

Workmen  have  also  a  rooted  objection  to  seeing  machines  worked 
hy  unskilled  men,  which  is  apparently  based  on  the  nuMtiiken  notion 
that  such  unskilled  men  are  replacing  skilled  workers.  They,  how- 
ever, o»erlook  the  fact  that  labour-saving  machines  are  only  intro- 
duced where  the  siuiie  articlta  produced  by  hniid  labour  would  be 
too  eipeiiisive  for  siilc,  consequently  no  "killed  workmen  could  be 
employed  instead  of  btbonr-aaving  machinery.  Another  fetish  of 
till)  working  man  ia  bia  deaire  that  all  workers  should  Ito  In^lcd 
alihw  and  no  (nlawoce  givcnt  abwdntely  ignoring  that  the  etpiMo 
and  indiutrioai  an  tnore  deaerring  tnan  the  uucy  Mid  earaaai 
WOrime.  How  disastrously  this  tendency  sOUMtilliea  operates  I  can 
tell  from  a  personni  exi>erieiu'e  when  I  started  llie  first  c;intinnous 
wurkiiiK  tank  rIosh  funiace  in  I/CeilM  about  2."i  years  a^o  I'ptothat 
time  all  gloMi  for  Itotilc  mnkinf;  wof  melted  in  puL><  and  the  glass- 
blowers  were  never  certain  wlu-n  their  !ier\if'es  would  bo  re<|aired, 
as  it  was  iilnioiit  impossible  (n  melt  tin-  batch  in  n  ^ivcn  time. 
Again,  iheir  work  was  freuuently  interrupted  if  the  ftinmce  man 
was  unable  to  control  the  neat  properly,  so  that  the  melted  glass 
was  cither  too  hot  or  too  cold.  In  any  ca««,  the  workiog  out  of  tho 
laat  |Mrtion  waa  vary  UtmblemtM,  aa  the  pipaa  had  to  b*  dipped  lar 
into  the  Aitnaee  to  reaeh  the  bottom  of  the  pota.  All  these  draw- 

iNickx  nrc  overcome  in  I  hi'  tank  fumaea,  wtiem  the  melted  glas.s  i« 
ulwnys  reriily  for  (be  lilnwer:  IlK  temperature  is  under  perfect  con- 
iriil  lui'l  ill  li'vcl  irt  nl«iiy»thi'  most  convenient  for  the  workiM-s.  As 
II  Impjieiiiil  the  «i  rct.iry  </f  the  tnirle  union  worked  iit  the  furnace 
ind  rxpii  -s.'d  ri  iMsiti  iUy  his  ureat  satisfaction  at  this  cr>!np!r(i 
wlntion  of  nil  tlieif  diHicult!'!-.  I  lis  union  coiis«'iiled  to  tin  pri 
ul  Uillk«  being  lowered,  but  in  spite  of  that  the  men  succeciUii  ui 
earning  bighar  wages  than  before,  owinj;  to  tin-  grfntly  iiicn-ascd 
fiteilitieo  of  working.   Eneuurui^cd  by  ilie  success,  lim  linu  desired 

10  (NtaUiah  three  Miifte  o(  woittem in  atder  to  ntiliee  to  the  tM  the 
eontintMna  working  of  their  plant.  Mit  the  trade  nninn  woold  not 
give  llieir  consent,  allc'iiii';  that  the  firm  were  ninkiiiR  enoii!;h  pmlit 
Working  two  shifts.  The  linu  then  r»'x^lved  lo  build  ^oiiie  more 
fnciui-'i  of  ilie  miiiK'  kind.  but.  to  everybody's  ti«tiuiiiihnient.  the 

11  :el''  iiin.ipi  Ibr.ni'.  nf  d  to  « ith<lraw  all  tlieir  Iiienibr'rs  if  another 
|:irtmf  (■  H<  I  f  iiuili.  I  ii«ke<l  llie  seiretAry  for  Rn  r-jplan'ttion. 
and  iiiiiinil<d  liiin  ihftt  he  liitd  nothllii;  but  prii-.  I U  llie 
kUiproted  kyi>l«m  ul  gluM  lueltiiig.  In  reply  he  said  that  he  had 
aotbing  lotahe  baak,  but  that  it  wa»  pr«c)h«ly  the  vi  rv  great  advau 
tagia  that  naa  aujc^rd  who  worked  at  tbeK  iuruaei>s  which  indiici'd 
^ia  Council  ID  prohibit  their  farther  buiUiiig,aa  it  waa  not  likelv 
that  all  the  Yorkihiri-  employes  wonM  tattow  euU.  and  they  did 
iK.l  wi4i  to  bai-e  some  of  their  men  working  iindei' In  uer  cMiiditinns 
in  III  lillurH,  To  lhi>  deci»ion  the  trade  union  milii  rcd  fiirniiirlv 
^•lyears.andtbacanacqiienee  haa  been  that  hanUy  anvglai«boule*a 
are  now  luada  in  Eoglaiid.  I  waa  reminded  of  thie  a  1017  when  I 


saw  in  tif  '  r.i  WKp«j>er»,  a  sJiort  time  ago,  the  bitter  ciinifiliini  uf  (ho 
glass  wurkera  that  foreign  bottlee  were  dumped  in  this  country  to 
the  detriment  of  the  native  woHnnen.  If  tbeaemenhadnnderrtood, 
2.>  years  ago,  the  principle  that  to  lower  the  ooat  o(  prodtiction  ia  to 
facilitate  and  increaae  the  aaia  of  aa  artiela,  and  thetaby  to  benoftt 
the  whole  eonitnunity,  themeelve*  induded,  Ihev  would  not  have 
oppoeed  the  introduction  of  the  tank  funmcea,  and  they  might  ulso 
havR  remembered  that  eompetition  would  have  forced  nil  employers 
very  soon  to  adopt  this  improved  method  of  glass  melting,  so  that 
all  the  members  v.unM  have  worked  under  the  same  favourablti 
I'nnrt'tjf'rin.  Sni  li  glaring  case  of  shortsiKhledneKs  does,  perhaps, 
nni  n.  ru:  nft- u,  but  this  particular  one  has  done  irreparable 
iiijur*  tjj  till,  umnufai'turo  of  glass  bottles  in  Yorkshire.  Similar 
mi»take«  on  the  purt  of  the  trade  iiiiinnis  can  onl.v  be  preventetl  by 
enlightening  (he  wnrknian  ax  to  the  necessity  of  lowering  the  cost 
of  production,  xo  thitt  he  uses  his  best  endeavours  to  inorMMO  the 
output  by  adopting  the  latest  inelliods  and  the  beet  labaw-MVlBg 
machinery,  ana  by  oonrineiofhiiu  that  reetricting  tha  OulpiitQeaoa 
restrictiiig  empleymant, 

Ifowaror  important  capital  and  hibour  are  to  an  indu^tr\'.  ttio 
tbinl  fiMtoTi  '*  ^lanagemcnt,"  is  none  the  less  essential  for  li-s  ■.;ii: 
factory  progress.  I'nder  t^.is  ti  riii  .  •  rything  is  included  whiili 
appertains  to :  i/i;  The  sel.  1  u  1:  tf  ?iti  for  works,  their  plannint- 
and  their  equipment,  (t)  i'aecoiiinun  1  il  wnrk  c  wiik  •ted  with  the 
business,  ir)  The  armngemonts  for  <  irrvn  ^'  ir:  npi  r  itions. 
The  designing  of  new  apparatus  and  tin*  luvesiigntion  of  new 
methoda  <A  raanufiMiure, 

It  la  eaay  to  underatand  that  in  r vet>-  one  of  theie  directions  good 
manasenient  eaa  do  much  to  lower  the  eoei  of  prodiictinn.  bm  thia 
is  haidlr  the  time  to  diaena*  all  theae  pointa  in  detail.  Only  on  (ha 
last  1  venture  to  make  a  few  remarks,  as  the  proper  design  ia  a 
matter  in  which  the  iii'-iubcrs  of  thin  Institution  are  interested,  mora 
particularly  tliose  who  have  only  recently  griiduatcd  from  a  coUege. 
A  Kood  denign  should  have  for  its  aim  the  lowering  of  the  cost  by 
entplriying  simple  component  parts  which  cim  either  ca'iily  bo 
nl  r  i  11.  .1  ur  cheaply  manufncturml.  The  first  rei|uin'iiient  is  fulfilled 
by  utilising  standiird  si/.rs,  and  in  this  respect  the  work  of  the 
Engineering  Standards Comiiuttee  is  of  the  greatest  possible  import- 
ance to  the  industriee  of  this  ooontry.  In  addition  to  these  public 
standards "  maeh  can  be  dona  to  bolitata  work  by  ailhering  to 
standard  partii  in  eaeh  fiutory,  ao  that  it  la  not  necessary  to  carrv 
an  iiiiuiense  variety  of  parts  in  stock.  A  nnmber  of  graduates  d  ) 
not  realise  that  the  object  of  their  working  practically  in  the  various 
shops,  in  addition  to  study  ing  at  a  college,  is  to  teach  thctii  by  tlieir 
experience  what  the  diniciilties  of  the  various  operations  n-allv 
coimiot  of.  It  is  not  sn  important  that  they  learn  to  overcome  these 
lilliruli;.  s  a*  easily  ii-;il  i-^  llnil■l^lv  ii  -l.;ll<  d  workiiiiui,  hut  that 
they  acquire  the  habit  of  thinking  how  lo  avoid  these  ditfieuUioS 
tmta  nm  an  designing  new  work,  and  how  to  tnke  advantage  of 
tha  tnatena]  at  their  diaposal.  In  other  words,  n  designer  shoold 
have  an  intimate  acquaintanee  with  the  seitintifte  prineinles  that 
come  into  play  and  with  the  waye  in  which  they  ant  applied,  and 
he  should  know,  if  poasibto  from  penional  experience,  the  capabilities 
and  the  limitation*  of  the  workman  and  of  the  machinery  by  wdiich 
|H<' ;ipf.rsti'>r!«  n!fy  n-rii  i)  out.  It  is,  however,  bv  no  means  sullU 
1  it  nt  fur  p--!  1  inns;  >  if  ,  i  le designs  lo  be  well  ac<|uainted  with  the 
means  eiiipluyeii  tu  t  tecute  them  :  it  is  junt  ns  important  to  form 
an  accurate  conception  of  the  problem  that  has  to  Ih>  solveil,  and  Co 
poM>e$t  a  thorough  knowledge  of  previous  aiti-uipts  111  the  i»uiirt 
diracti(m»  and  of  the  canses  of  their  success  or  failure.  .Another 
btaoah  ot  knowledge  required  for  (be  good  lUiUutgciULUt  of  faeturica 
la  &  carafcl  (nuning  io  tha  wv  of  cDndwiting  eicpariuantal  iavaati- 
gatiotts,  coupled  with  the  good  judgment  aa  to  which  inveatigationa 

lira  worth  taking  up.  No  doub;  the  list  of  qualities  thiil  oU«ht  to 
be  found  in  a  gooil  manager  could  be  uxteiuleil  still  fili  thi  r.  bat 
enii'j.^'ti  li  r-  hnt.n  iiUiM  all  tlie  three  principal  fudors  (0  abow 
-'I  mn.M  r  .  [  litl.  -ynt  points  which  have  to  b<'  ronslidewd  111 
Coiiiii  cUon  Willi  llie  inierniU  working  of  iiiDileni  industries. 

IJesides  these  internal  factors,  there  are  nil  the  external  circum- 
stances which  influence  the  well  Ix-ing  of  the  industries,  and  it  i* 
easy  (n  *i-i-.pvenwitliout  enterini-at  length  into  further  details, that  110 
true  piclin-*'  of  the  state  of  an  industry  can  by  arrived  at  if  only  a 
few  feattir.-s  of  their  com^ieitted  eonatltution  nro  (o  be  taken  into 
consirleration.  These  remarfcc  about  indiutrie*  in  genertil  apply 

naturally  ti)  the  young  ctii  ti-intl  indii'sdy  r|iii'f  us  iiiiicli  as  lo  the 
oldest  est.nlilishi-d  one;  there  nrc,  Imwi  ver,  s<>tiie  features  of  its 
d"\elopiiieiit  which  hiive  v'l'Uly  (■"iitrili;;",nl  lo  its  r  ipid  risr.  and 
could,  pcihaii-*,  be  iiiiiut.i'd  lil  other  industries  to  their  «reiit 
advantage.  .\l  first  the  long  time  during  which  wenk  buticry  cur- 
rents alone  were  eniplovcd.  rhii  ilv  for  leh  u'riiphie  ()urp»i*es.  |)t  r- 
mitted  thi'  eotnjiti  tinii  nl  iinporiiiiii  sc  irii;itic  invesliuaiioiis  which  iu 
the  end  b-d  to  the  diM-indy  of  iIimm-  finidniiictlllll  laws  which  foOU 
the  ba.Ha  of  all  pnii  lii  al  apfplir  I'ions  <if  (  ketricily .  Nor  has  sneneC 
demrled  the  induetry  when  it  iH  gaii  in  i|.  il  wiiii  puwerfnl  currcnia, 
I  will  only  remind  you  of  I>r.  .lolm  ILipkmson'e  mathematical 
dainonitiiatinn  in  thia  room,  thiit  ahematc-current  macbmaa  ean  be 
worked  in  pnmliel.  Thia  exatnple  ie  pariJruinrly  interealhig.  aa  Id 
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this  raiu>  «?ii>nce  ha»  point.  .1  u  l-  i<  the  onijuioor  how  he  ronld  (olve 
aae  o(  tiu  probUiuiii  usimliv  ihe  fuuction  of  uienco  has  been  to 
pnvMt  it!  fiill»w«rt  ffomi  fwiag  deceived  by  amnnuiMt  or  by 
plMistbte  CulkeiM.  By  iiMh  iwfativ«  indlcfeti«>nt  uom  mmiim  cm 

t{ivi>  lUtillitc  Antw«n»  vhOt  its  ikv]iiotionii  o1  n  potUive  cl»ni-t<:r 
rnniiot  b«  itrci>pt«d  vMlKnt  farther  ptitot,  owing  to  the  mwertaint,v 
whethcr  all  premise*  necniiiarv  for  the  correct  Halation  of  the  prob- 
Ivui  haxe  U  en  taken  into  ronaitleration.  l-'or  this  reason  deduction* 
amvtN)  at  thoon  tically  shonid  bo  toHtcd  by  prartienl  applicnttunx 
bi'fori!  furthiT  ronrliinioiv*  arc  luuH-d  npoti  thfiii.  H<'r<'  ni;iun  the 
«^lwtrical  indiixlry  hnH  hiid  tli<-  Krcitt  Mi|viiiit»k!ii  u(  p<>iiM'!>«>iJ«t  fmiii 
ila  T«cy  haginninK  uuMt  wtnsittM  iniirunu'iitii.  which,  in  a<1dition, 
•la  eaail}' undlcd,  m)  that  the  verilieatioa  of  theonea  ban  bet'ii  a 
cMBfantively  «B*y  ratlciri  md  it  baa  boeo  |K»aiU*  to  control  b  v 
■Ctfunt*  tUMaanuiiMito  all  opeiMlona  not  only  in  tlio  labonlory  but 
■Im  in  (bo  woiAtiliop. 

OnefeatnreofeleDtrieai  inaMatanMil*  Im*  contributed  more  than 
anything  else  to  the  rapid  rlu-  of  the  induittry,  and  Ihiit  is  the  »<1'>P' 
tion  of  the  »nnie  nnit«  of  iiieii&uienieiit  in  all  countries. ~  Tlii<  idea 
of  »iirh  u  xy^tciii  orivtinul<sl  with  I'mf  WVtH  r,  .  f  (!  Ttiirtn  n, 

ulwut  7<l  yc«r»  »gi>,  Tml  llic  Hril  -li  A  -,11-  i  irim,  i,u  1,.  .nu-'m  r.i 
of  Scit-iiiH'  \ni»  the  honour  *f  tifuij^  tiiken  tii''  Ijf^t  «U-js  UM<"*iii^ 
the  propoMiil of  Wt-lMrr  hv  il  l  •  1  •  n  ciiiiiiiiillt  <'  to  sii)j)je»t  prartiral 
ehictficul  uoito.  Ibiscoiuinmi  e.  aftvr  due  dt)lil>eraliau,i'ho!>t'  as  the 
hMia  of  tliair  igrMaiu  the  oantiaieire,  Iha  Rraaiiue,  and  Utw  Mcond  .and 
I  ihould  like  to  Itoow  why  they  rhoae  the  uioUrkal  trade,  unteen  ihi  y 

lied  ron\ infi  ll  iheiiiM-U  e.i>  ihiit  thixci  were  the  Iwel  t»r  the  piirpoxe. 
At  that  time  (l>4tl  1  there  vint  no  ijiieHtioa  of  int«  riiatioiial  unitx, 
nor  liad  tlie  tiictrical  nvntem  hi-eii  adopt4f<I  an  universally  as  it  ih 
now  :  all  the  iiioic  weight  o<)^'llt.  then-fore,  to  be  nttikched  to  th'! 
decimon  of  Ihii  eoiiiiiiilter.  u  hieh  eonsii>ted  of  eniini  ill  iii-ieiitillo 
iiien  luid  pn>lMilienl  eiitiii^  r",  »<>  that  both  the  iheon  tioal 
a'ld  the  praeiiriil  itvp^et^  uf  llii-  <)iit'4tii>n  wen>  ki-pl  in  Mew  durmR 
thtir  delioerationji.  Certitinls  there  in  no  doubt  about  the  beneticinl 
elVect  of  the  oduptiuu  of  thiit  jiyvtcm  1^  ollcuuiitrieai,  aiid  I  ba>(>  no 
recollcctioo  of  ever  haarinn  tliat  theibciiiiB)  di«-iaioa  ado|M<>d  in  it 
haa  given  tiae  to  txty  diflenltiaB.  It  ia  true  so  tun  modiRentiwia  hav  1 
becwne  weemryt  whidiwetre i!i«cni«<vd  and  aeeeiiied  at  a  lurieH  of 
rntenwiional  CongivMea  called  for  the  pnrp<»e.  but  mi  fama  I  am 

aware  nobodv  h^tever  -uiKgented  thnl  it  would  be  t<>  tin  1  I.  mit  ijf 
of  any  country  t  ■  s[  u  t  i  system  of  electrical  units  f  '  •  "  vn  I  1 
»pil«"  of  ihix  faviHiratilc  eNpenenee,  xvo  all  know  timt  tliiie  t>\i»u» 
still  nil  obstiiinle  re«i>lAiice  aKai'iHt  the  Kenend  iitlriMliietion  of  the 
l<4vUii;al  xy»Uiu  iiitu  lhi«  I'uuiilrj,  aJtliuu^li  it  li«*  b««ii  ahowu  »v«i' 
widoTar  H"*"  Um  the  teaaon*  advaneed  br  thk  ohamatiaa  am 
baaed  on  ndlaeiea  and  are  oppoaed  to  tlie  esperlence  of  other 
C0llntrie«.  Such  nil  altitude  Ik  \ory  l;tr|;ely  due  to  want  of  prnctirr 
Witba  thoroiiKhly  roDMsteiit  Kystvui  of  welghta  and  nu'it^iiri"'.  In 
ihi.s  eonitei  ii<iii  ii  m  xi^iiiUcjinl  thnl  all  enniteere  ttho  liAve  hn<l  t» 
di  .il  for  any  length  of  linn  with  iiietrioM  nMBenrenienti  unh(t^<i 
t^itiiiply  prefer  them  to  tlin  Kii'^hsh  want  of  sysuio.  I  aiii,  of 
cour-ic.  aware  that  Kome  proniineiit  ciitjineers  profess  to  huM-  tried  to 
work  with  tuetrieni  units,  iiixl  h;t\e  been  uniible  to  work  ii»  iiuiekly 
and  e:ii<ily  »il)i  them  tin  y  nmld  with  their  acpn^toinwl  units. 
About  tlieiii  uitc  i.i  tA'Uipled  to  ksv  that  iheir  coiictustuii  iu  ibtM  par- 
ticuhur  matter  ia  about  aa  leliable  aa  thai  ol  a  nian^  who  trie*  to 
skate,  and,  after  hie  fiiat  atteuipi.  give*  it  as  hie  ophiiaa  that  yoo 
camiut  move  fastrr  by  ilcBtiTm  tban  by  WAlklii;.  Another  big  out- 
(■r,V  I'  ntl>ieil  ai;iiiii»t  the  uieiriciil  »y«tem  on  iin  uunl  of  the  ^reat 
di."turb»iiee  of  all  bimiiieKH  truiisjicHons  that  would  re!«iiU  fioiii  the 
chan>£e  of  wei^'litii  uinl  iiK!iv«iiri'!i,  and  Hpp'tlliii;^  figures  are  iii:ir 
ahalled  a.i  to  the  e\priiH4'  uf  ^•iviin;  1  tTert  to  it-  It  <loi  i  not  appeiw 
that  other  coiintrii  H  iiave  ln-eii  ruined  by  diHi  aidiiiK  obiolele  wei^;hls 
hlld  iiieasuiex.  nor  should  the  evperl  opinion  uf  the  iii'^pei.-tor«  of 
weight*  and  mniMtirra  be  ignonNl,  who  niiHniniou»ly  ivmsider  tlie 
introdtiction  of  the  metrical  ayateni  to  Iw  a  pre»«in»f  need  to  put  an 
etid  to  the  exiMing  ceoftiMon,  and  otlvocnte,  in  addition)  that  eiwh 
aninimdiietiQa  ahould  ho  iiuide  coinpiil<«>ry.  The  Tery  leine  thing 
has  bein  reroinniendeil  by  twoor  thii  e  1  Villi  nine  i.tary  ("onifilitleoa, 
after  hearing  inninie  rnlde  wiliussi  s  for  and  a:,'aini>l  the  chiingp. 
Why  shuul<l  »ueh  wi  ll  eoimi.K  r«  d  opiiiiims  be  <',iliii1y  iynim  il,  iind 
why  xliulild  the  b<>);ie  of  evpeiine  im  IroUi  d  out  before  the  public, 
when  the  mil  Mtiitiiiieiiln  of  llie  op|u>iiviil.s  alKHlt  the  dixt iirluitire  of 
traile,  ciiiim^iI  by  a  eleiiii,'e  of  wel^la^  and  meiiMires,  :>re  di^-loii-rd 
b>  thii  fact  that  they  llieiunel'itiii  ailvueati  a  levu-ed  llritsiUi  t>yi>l<  ui, 

hiuMd  OB  ibo  inch,  the  intradurtioH  of  which  wuidd  have  the  tauic 
diaturbing  iittlttetire  m  that  of  the  metrtnil  ayetnu.  Imt  would  leeli 

th*^  advaiit'iu'e  of  iitakin^'  the  illteriltlliollul  III'Mrienl  nvsttMII  [he 
iini\eis.-»l  one  .'  Kor  il  r  iMiiol  Ih' doiilid  d  thnl  tlie  estmiple  ol  <freiil 
liritain  would  iinniidiati  Is  be  followed  In  the  Urili-h  enlonies  and 
bv  the  I  nited  Stiiti  s,  s<>  tl1.1t  tlie  svhole  eoiiininnity  in  all  riviliseil 
eoniitrie*  woiikl  eiijoy  the  siiiiie  mlvautuv'es  as  the  elei  trn  'il  eiiifim  er« 
alreaily  piiti«tt>s, 

A|7nin«!  lliM  rirmvii'iil  tlie  oppniieiits  of  the  iiielrie:il  i(\>teiii 
u-'iiii;',  (".  in;  Ml  lii  .1  .  u'li  in  KnuKV  some  installer^  <■  ni  be  finnid 
where  the  old  uieHHiireii  are  usvd  iu  prt.fciDiK«  tu  iho  tMi)irii;»l  uuen, 
bnt  on  examination  It  ttinia  out  tluK  only  the  ohl  OMneo  are  pee- 


wrved  in  aoiDO  diatricta  and  in  boiu<  tr  t  le^,  hii-  that  in  r«>ality  the 
lueaaure*  in  u«e  are  based  upon  luelncai  units.  The  few  excrptioiia 
are  mly  proving  Mm  ralo;  aaditiiwildboaewMngtoeay  thaltha 
matricd  eyalem  ia  not  anfrertally  need  in  Fnaee  or  Oannany,  aa  it 

would  bo  to  contend  that  Eni;li>ili  i«  not  the  lan^^ui^^-  of  the  I'lrited 
Kini;dutn.  because  you  can  find  people  in  some  renioi«>  parts  w  ho  do 
nut  know  that  binguaffe.  As  a  last  resort  the  expense  of  cliiniiiiiiK  the 
»ere\v  throads  i»  iirge'l  asfain«t  the  change  to  tiie  metrical  aymein, 
!\nd  the  Continental  pr»<nie«  of  calhou  their  sTstom  •'  Whitworth 
TliT-  1  i  ■■  is  couoidrired  an  inconlnv,  ■  :  1  pn.i  t  that  the  metiical 
Here «  thread  in  impracticable.  If  ail  la|iH  and  dies  and  ieailin); 
HcrcWK  had  to  be  exehaiiged  at  OOOe,  it  would  rertaiiily  Ix'  a  eoAtly 
alTair,  but  kiicIi  a  uieaaure  ia  not  likely  to  b«  ad«>piu<l,  as  Ui>  advau- 

lage  could  rMnIt  from  II.  For  the  teal  diAooliy  with  eerew-threade 
is  that  giving  diineoaiofM  on  poper  b  not  nifBeient  to  ineore  that 

the  screws,  manufactured  ais-ordim{  t<i  such  instnictions  in  different 
works,  are  really  interchangeable.  This  nubjccl  ban  been  in- 
vintii?;%led  by  a  coumiittee  of  the  War  Ollice,  and  thi  ir  eonehi«ioii» 
1  II  a  very  intercstinj;  li!;ht  on  the  controversy.  In  tlieir 
opinion  it  i»  onlv  p<M>«ible  to  obtain  ititerrhanxeable  screws,  if  the 
b  .idiiiK  Hcrows  I  V  vvhi.'h  thev  an>  nwie  have  all  (iceii  cut  on  the 
sniue  noniw. cutting  latlie,  uf  arc  at  leiwl  v)tl  oti  IwlK'hrs  which  ar<! 

tilted  wilt  a  ieeditig acrew  maooiactured  on  tho  original  bench.  If 
another  Itttk  is  interpeeed  dlHerHicea  in  the  screw  turned  out  Iwroiiie 

pereeptible.  ,\s  a  ron«i  ipieiico  ct  the  finding  of  tins  iN-itiiiiiil|ee  n 
iscrew  cnttini;  liitlie  h  uln'en  •«tNpot  the  National  I'hysie^il  I,ahora- 
toi  v.  where  lending;  ocrewK  for  screw  cutiini;  latliee  are  to  be  iiianu- 
factiirvd  The  same  expi^rieiiee  has  been  made  ilt  Other  connlries. 
wlu  re  noiiiiniilly  "  \\  Kil'  Av  .r'h'  Thr^  nds  "  are  uscil.  It  is  mil 
possible  to  make  ncrews  i'H.  Ii  1  _'i  1:  !•  I  '.  |in  -  i  bin;.'  tin  ir  diiiieii- 
sions.  the  only  way  u  to  oi»l«ioi  tit|»>  and  dies  or  leailinK  spindles  e-,it 
by  the  aiuue  t.iids  If  it  is  not  a  cane  of  evtriniie  arcunicy,  there  i« 
no  dilHciilty  in  cutting  Ku^iali  ibrcind  by  luiiuii*  of  a  luetricat  Wad* 
iiit;  acrew  or  vice  venM.  By  vtm^f  m  wheel  with  HI  teeth  on  the 
drivin;;  n\le  an  arc'it«ey  off :  ASSOoan  he  obtained,  which  ia  aitflt- 
eiciit  for  onlinurv  piirpme*.  In  any  cusr  it  i<  much  to  be  re;'retted 
tha:  liucli  a  u»eless  rinciimbnuiee  of  our  daily  life,  and  »ueb  an 
obstacio  to  for<  i>!n  tra<le,  as  the  Kn^'lish  svxteiii  of  weiijhts  and 
measures,  has  not  yet  been  abolished. 

\mf»tiK  other  ■  xteriiat  (actors  which  influence  the  technical  -lide 
il  ini  i  iri'^  HI  (he  patent  laws  of  the  various  countrie4--a  sub- 
jeii  111!  uhii  li  till-  ni:<«1  diveri^ut  opinion*  have  been  prononncid. 
It  u.  iilil  ni>'  t,i.i  !:ir  if  !  attellipl«'sl  to  discUlW  .iH   I'm    I.  a:  ;n  , 

cuimei'ted  with  the  patentinu  uf  iuvvnliuoa,  but  I  >>)iiiuld  bke  |:i 
dnw  your  attaatioii  to  the  taUaay  el  camideitiw  ft  preliminmy 
etamlnation.  aa  pmetlaed  in  the  Uniied  Btatco.  fcr  matanea.  to  ha 

of  luiy  advantage  to  an  inventor,  Thit  system  of  eininiaatiaa 
involv  I  S  Its  mueh  trooble  and  expenee  as  a  livw<uit.  but  It  ie  00  bar 
to  a  lawsuit  beinx  c<'>niiiienc<'d  l.it4>r  on.  and  then  the  same  rn»e  haa 
to  Ik' ftidiied  over  auain.  .\  favourable  i.  sull  of  »i;i-h  nii  evatiiiiiiv 
tion  is.  therefore,  in  no  way  a  ({"'""antee  of  the  validity  of  tho 
patent  -  on  the  other  hand,  1  willingly  ailmit  that  anticipations  umv 
l>e  di  lected  by  this  seandi.  It  is,  however,  the  b  usiness  of  an  in- 
ventor 10  tliid  out  f<ir  liim«elf  what  hio<  been  done  before,  ami  to 
make  hninielf  tlu)rv>ii|;bU  a4'i|Uiuuled  with  bu  subject  bitliru  he 
begins  lo  egggest  improvomenta.  la  thia  work  be  aluahl  bo  aaeietod 
by  the  staff  M  the  Patent  OSee.  where  a  reteienee  Ubrarv  for  teoh- 
iiical  subieets  should  l>o  al  his  disposal,  containing  not  only  patents, 
indii»lriiil  designs  or  iinHlels  and  trado  marks,  us  prescribpil  by 
.\it  Ml.  i  f  the  Ititennitiiinal  t'onveiition  for  the  I'lotrctioii  of 
liiit  i-.;  r  m1  rropertv,  bnt  also  tilex  of  the  principal  technical  nnd 
■«ri(  tiiic-i-  (K-riodic;ils  and  transaetioiis.  Seiircliini;;  siicli  rci-nrd..  wdl 
I '. ii  lH>n  lilHTal  cdueiilion,  and  will  n  tli  end  lie  of  ;;is'.iter 
.ulvniitit)(u  tu  iIhi  iuvcutor  than  havin-;  this  Wiirk  done  for  him  by 
thu  neuibem  of  the  etalf.  who  entmot  Ih>  h»  well  ^ualilK-d  lu  mak'o 
the  eauh  na  tbo  invonlor  hiwaelf,  ae  their  aci|aaintance  with  tlio 
BsoenM  faatuiea  of  anew  devioe  ie  necemrily  mlerior  to  hia. 

Othar  hfnnehes  oflegielaUon,  boMdes  the  Patent  Lawa,  tiktt  indiis- 
tries  directlv  01  indirectly,  either  by  prescribinir  nie-isuri-s  for  safe- 
guarding jir.tUji  ,,iid  life  or  by  Inyini;  down  rules  for  the  budding  of 
factories,  or  by  dealing  vsiih  the  liability  of  employers  in  case  of 
accidents.  With  all  Ihexe  I  do  not  propose  to  ileal  in  hirther  deiiiil 
as  I  hope  that  by  merely  outlinin)^  the  inlliience.s  under  which 
liidustnal  work  is  c.uricil  on.  I  have  made  it  cli-ar  that  lliey  are 
very  niiiiierons  and  of  the  must  varied  character.  It  is,  theittor'. , 
evireiiiely  ditliciiU  lo  fori'^H-c  what  eon«e'Hienci  s »  serious  alt<  rut;.iii 
of  ■'oiiiu  uf  the  existing  eonditioits  will  entail,  while  it  w  oubl  be  ijuite 

wrong  tadt»w  ctmelivtiona  about  thoiu  irmn  » oouiparieim  of  tlie 
industrial  stato  of  a  country  at  the  present  time  with  il«  position 
before  railwav%  tclogrftpliH  attd  other  luodeio  cuntiivnnces  revolu. 
lionised  the  intemoDxse  DFtwe4>n  nations.  Ity  ihcir  iiid  iiiunulKetiirern 
III  any  country  are  now  iu  a  position  to  iii  iki  tliems  Ives  <niiekly 
luvpiuinted  uilh  the  hitest  iiiiproveinem.s  !iti<  etin!;  th;  ir  ljii-in-  -« 
ihiit  liny  have  been  ilisruvered  anvwhere,  and  lln  y  e  in  iils;>  isci  i- 
tain  wilhoul  much  del.iv  nnd  with  very  liltU-  tnmi'le  wli-^i  the 
rv«|Uli-vluentn  are  of  the  rviuuti'j<t  t'onim»t"ilic».  In  |i»i»  reapei  i 
manafacttirem  of  all  oountriee  are  now  eoiupeting  on  an  e<|oel 
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tn;;,  wbcr*  loniMlty  tlMM  of  MM  tmolUS  Wtif  h«v«  had  gre«l 
adv  nntiiKCx  over  the  oOMn.  Anothor  ohin  of  dimge  has  b«vii  iU« 
dtnirfl  of  ni»ny  countrieH  to  crcatctlieir  owii  inAwkriea  Instcud  ol 
d<^pel)ding  on  foreign  mpplioa,  and  it  is  not  very  wondsrfttl  thi«  the 
BntUh  industries  h«ve  new  rivivls  whore  (",r>  v™rs  npo  lln  v  had 
■biohlto BOtnniaiid  u(  the  niarkeU.  If  compluints  i.n  no  .v  rai^  il  ilia*. 
this  foreign  eiiiHpMition  in  e%'er  inrri  ;iaiti<;.  nul  (h-mimj  'hI-'  nn  nuiilu  uj 
protect  l'.^l(l^^ll::l^-i!<lria»llBalnBtiI,tlv.)lllllllt^^c•'|ulrM  piirln  iil:ir.itl*n- 
tion.  On«j!  tlini  It  IS  hopeless  toetiJuitvum'  Uiib  esuljiinli  the  loruier 
monopolv,  ah.I  tlic  second  thnl  il  might  be  iimIuI  IO  iuvesligMc 
wbfth«r  th<i  fonui  L-  industrwl  »upreraacy  hum  not  led  to  nej?1ocl  in 
many  reepects,  tor  which  m  now  hmw  to  «l&r.  WhiUi-vcr 
KinedtPB  iiiav  be  prx>poM4  to  emUe  Britieh  indoBtrii-s  to  hold 
their  own  in  the  gencrtil  competition,  there  is,  in  uiy  opinion,  only 
one  ufo  test  for  nelocling  the  right  ones,  and  that  in  tiiat  their 
adflrntioil  ihoald  lowor  tile  eaat  oi  praduotion  but  Uw  beoetit  of  the 
wboW  oonunoBiiy. 


VIBBLBI8  TBLSaBAPH  HOT&S. 


WAL  INTBUIOENGE. 


Prof.  Slaby  contributes  another  article  on  wireless  tolegraphy 
to  the  Klfktn>let:hHii!rltt.  Xfihclnift  of  Ottol)cr  L'Tth,  tliis  being 
tho  third  ot  a  scries  of  whicii  the  two  former  ]Kirta  have 
been  noticed  in  this  coliimu.  The  |UGSciit  communiiation 
tltMU  m-tiiily  with  the  encrcy  <l;--i]i.itiuii  ilu.'  tu  ohmir 
ru»Ut<i!ici;  in  the  nie(;d  and  in  Uie  -ini  k  gtjj  ui  u  Udii-iniMin- 
air-wiio.  t'list,  fhi.>vv>  that  ilic  il.impiog  in— for  f:\itii|i!.', 
a  120(t.  air-wue  of  iMi(:.;i.'r  :;iiirii.  thlik— amounts  j>c!  pt'i.j'l 
to  about  0-8  jjci  cn'it.  uf  itio  cjiietuy  --'i  the  oscillatitui^  imuI 
j#,  therefore,  neglisit>l«-  'l^-^'^ribe*  hi*  irM  thuii 

of  measuring  the  resistance  of  thi'  <pn  k  l  l.i'i  URthoil 

consisU  in  foi-ming  an  oscillating  circuit  containing  in  series 
the  unlinary  8|xirk  of  fixdl  length,  a  8|«rk  gap  of  vaii.ibl« 
length,  a  conilenscr  and  iDductiuice,  a  \uriable  resistance  of 
graphite  ro<l  and  a  delieato  liot-wiic  ammeter.  The  vari.iblu 
«[)ark  gap  is  shunted  with  ati  electrolytic  resistance,  ao  that 
the  tlnal  iiotcnlial  at  the  lixcd  spark-gap  ia  not  aflbctcd  by 
alUnitiuD*  of  the  length  of  the  seeond.  Tho  variable  Kjiark- 
gap  ia  then  ilowly  longthcncd  from  zero,  and  at  variolic 
tweiUottl  enneter  rectdiDn  are  taken.  Thus  the  current  is 
obteimd  «  n  filnetMli  of  me  apork  length.  Next,  the  gap  ia 
thoTted  and  the  i^phite  mittanoe  varied,  wi^  the  result  tli%t 
the  enmnt  is  plotted  M  a  funetioii  of  the  (pqurk-leogth.  These 
two  curves,  at  equal  ordineteii  expreiB  ipuk-loagthe  ia  ohms. 
This  result  plotted  as  a  cnrve  ihowe  thkt  the  reaiatence  rises 
|ioraboliciiliy  with  spark-length  for  small  lengths,  and  after- 
wards iuciwases  lino;irly.  By  different  series  of  cxi»crimcnl», 
u-iiug  diffeiiiiii  valitL's  <if  the  ca|Kicity  included  in  the  oscillating 
circuit,  Prot.  Siahy  tinds  tluit  with  increasing  capacity  which 
implies  diminishing  oscillation  fn.'<)uency)  tin'  ^.■•i^t,lllce  i»er 
millimetre  of  spark-gaji  h  decreased  at"  «K  li'ni;tliH.  These 
noteworthy  results  are  exhibii-'  l  in  liiu.tlici  u:iv  dy  plotting 
tb«  conduflnncn  of  tho  gaj)  on  au  ostilJatiou  pui icl  I'l^i',  The 
ciii  \r-  !.hu-.v  that  118  the  periled  increases  tho  con  lu^  taucc  uf  i 
the  gup  dimtninhes,  linearly  at  flret  and  afterwards  more 
nipidly — the  more  rapidly,  besides,  the  smallur  tiio  spark  gap. 
Thus  for  all  iieriods.  with  the  s.nno  spark  voU.igc,  sni  il!  gaps 
bive  more  titan  proportional  conductivity  as  conii>.ired  with 
long  gap«.  For  this  rcisoti  tho  author  bcliovos  that  ohmic 
waste  at  the  gaji  cuidil,  in  wireless  telegniphy,  bo  miligjttod  by 
lenlaaiqg  a  I'xig  gap  by  several  shorter  gajis.  As  an  example, 
a  lOram.  gap,  witli  a  tlischai^  potential  of  -tO.OOO  volts  and 
laving  an  eflectivo  resistance  of  15  ohnw,  cm  bo  replaced  by 
thiee  g.ipa  in  aeriee  oaeh  3'Diiiin.  having,  together,  the  same 
discharge  voltage,  but  a  total  resistance  of  only  0*6  ohtn. 

It  appears  that  a  new  wireless  tul«.^ra]>h  burglar  alanu  has 
l)eenfittud  by  the  Chubb  Lock  <  ■  t  i  u  safe,  and  is  so  arranged 
that  any  tamitering  with  the  iln,ii  at  <<tice  causes  an  oscillator 
to  scud  out  llert/.ian  waves  wIulL  a  tuate  alarms  in  ull  jstrts 
of  tlin  building.  In  addition  to  this  useful  imiuaon  the 
;il>l  iraiiH  iil.so  dolivc:-,  an  unpleasant  ^liDi-k  ti>  the  burglar. 

Miis  ill!  lined  to  think  that  old  fashions  I  devices  wmkcd 
by  wires  will  l)u  substituted  after  the  esUblishmenl  has  been 
UuneiOKKjirily  alanue<l  by  a  few  nocturnal  thunder-storms. 

It  i>  rcporte«l  that  the  t.'anadian  atuhorilics  are  dis|MiH'd  t<i 
Klopt  the  lead  of  the  United  Rin^sdom  m  coniievlion  with 
Batioml  control  of  wireleas  tclegra|iby. 


OlS  4l  Coke  Consnmtn  Co.  v. 
Light  4t  Fowpr  Co. 
lo  tiM  HIth  Cewt  on  Fridjiy  -.1  ■  I -  Chief  Jostioe,  Mr.  Justics 
Kennedv  and  Mr.  .loftic"  V.lllry  limrd  an  appeal  or.  l>f>halt  of  tha 
Chep«to"w  Eltctrk  highl  Cr.  from  a  .-"nviction  and  tint  l.y  llip  .I.i  -.i..?-, 
ol  Monmmit?!.  It  appearod  tiiat  on  May  31  la.^l.  oompliinl  :nile  by 
the  Ga--  r  .  l»iat  Oil  and  since  Oct.  3.  19(13.  the  Elecln-  I..tKhl  Co.  had 
made  AtUu'.:  in  complying  wiU>  certain  rtviuireui«nU  of  «c.  JH.  sub  «cc. 
1  of  the  Ekctric  LlKhliDg  Clauses;  Act.  IH'.ICt,  m  hiiv.nF;  laid  down 
and  conetructcd  certain  new  tilectiic  linc!«  and  other  »i  ik  i-i  undne 
proiimitT  to  the  mains  or  pipe*  helonging  to  the  Gas  C  >■  and  had  oo4 
conformed  to  the  re<iuiremenlt<>t  the  Gas  Co.  lor  piolectinK  Iheir  mai^. 
ice.,  bom  injury.  \  summoiu  was  issued  atouost  the  Klcottic  i.ibm  Wk. 
and iiH  heard  on  June  17,  wbsn  the  Elecinc  IdfhtCo.  "ers  oonTicied. 
Befoia  ttis  opcninn  ol  thai  oMS  the  Electric  Llffit  Co.  objected  that  the 
Tnnn  had  no  juri«di"ei<>n  in-»inu:.:Ii  a-  th#r*  was  a  spr-a!  mct'iol 
of  recovery  protidcd  undrr  »«.  1-  of  tb.-  Wnctti-  l-'uhuu-^  Act. 
H  Ki  tl^at  thB  complaint  mtu,  not  made  within  sis  calendar  monH>8  of  tne 
i,u,.  h.ri  -.ht  .natural  the  compJaiot  ai«fc  thaJ  Oio  mattw  ol  the 
liiuaiii  had  already  been  the  subject  ol  aiUtratlon,  that  the  artiitrttors 
award  was  tinnl,  and  that  tho  Oas  Col  were  Urred  Irom  f.roweding 
lor  the  recovery  ol  penalties.  The  niaRislnitc.^  overruled  th,  .  nbj«tionB 
and  heard  the  evidence,  when  il  was  proved  tliat  the  Elei-lne  Luht  Co. 
did  not  give  the  U»»  Co  notice,  as  provided  l.y  sec  W  o(  1M  Aat, 
before  c  ommencing  lo  dig  trenches  lor  their  lines  oeai  the  malMM  tM 
Oil*  Co  ,  and  that  the  etbbe  o(  th*  KI«M«  Light  Co.  were  laid  n  undue 
proxlniitj  to  the  gas  malne,  and  no*  In  aooordancn  with  the  re^utremenn 
of  tlie  fisj  Co.  It  was  nUo  proved  IhnI  the  Kl-Hric  Light  Co  had  not 
allcnd  the  situation  of  the  lines  «  :uv  lai.  .d  the  arhitration  and 
itijil  tho  work  ol  laying  the  electric  lines  was  completAl  by  Oct.  31.  1  JtB. 
Th.  Jii  uoeii  ooosidered  the  complaint  and  intanuum  MstaMabletn 
ikia.Uyn  to  the  arbitration  proceedingi,  and  aaeoMmny  «0O*WM  IM 
Klectric  Light  Co.,  and  fined  them  11  and  cosU,  *  ■™V J"™!* 
during  deluult  of  11  The  .[uestion  for  the  opinion  ol  Uie  Bl$ll  Conn 
V..V-  wli.  tlir  r  ihr-.,  ,1.1^1.  ivri  wa.<  rit;ht  in  pointof  law.  .    ,  . 

Mr.  SiCKK.S^J  WUA:  K.C.,  for  the  Kltclric  Lmhl  Co.,  eoBUmWd  MMt 
there  c«iild  not  be  a  conviction  for  daily  penaltii-s  until  alter  there  had 
been  a  coovietion.  and  took  the  rarlons  points  mentioned. 

Mr  M.  MACMOmtAN,  K.C.,  tor  the  Oas  Co..  raid  that  i^naUies  in 
addition  to  compensation  was  one  of  the  nif>an=  ;.f  onforoinw  thr  rf  i^iin'. 
menlH.  The  ooniphiint  wb»  that  the  .  Ic  ir.;'  1id>:^  werchiid  in  »  ik-  ca-is 
over  the  gas  pipes.  So  long  as  U>e  re-tuiroiuttnls  of  the  Qaa  t-o.  wbib 
lulBlled  they  had  a  giievanoe.  and  the  oltence  arose  from  <lay  to  day. 
Under  theeeeircBmntanoes  theniwas  a  neceHsity  for  a  continu.m;  i«n«ltf. 

lo  giving  jagmeot,  the  LOUD  CHIKK  JI'STICK  said  the  Court  wasol 
opinion  thev  cjuld  n..t  Interfere  with  the  conviction.  The  pmceedinK 
wasoomme;V.-.i  hv  ir.t  .dnati  iv.  and  Bummms  under  jec  l*<ol  the  Aol 
aeainsttbe  LN.^t'.::  l..«ht  Cn  f-.r  that  they  had  laid  down  ani  esn.- 
atrncted  oenam  new  e.oetric  maioa  ia  nodus  ptoiiioity,  and  had  noi 
conf.,rmed  with  such  requiiwMrta  oa  w«e  ««Mto 00  beh '1  "<  t'^'  Oa' 
Co.  He  aaw,of  course,  howttol  rtstsmsotwasmadaas  r  liivir.^^  Iow.t 
the  mains  in  undue  proiimity  got  in^o  th»  Simmons.  Thci^  Haii  tiwii 
arbitration  proocediogs  before  Maj  i  Ci-J-tv  «.t.i  roRii.r<t  to  tb--  =  , 
and  Major  Cardew  hvl  t.r,tvi  a  fact  that  the  oabl«  ware  in  nndu-i 
proiimity.  and  thu-.  -.iu-.  i:i,  cinc  Li«hl  Co.  had  u<>t>Nr*d  HM  riml^ 
msolsof  the  QtuCo.  The  odso-je  here  was  not  an  oBSBoa  «  Jayi«««own 
«lnSiaaey|««aB|Oaitien.  but  machinery  wa«  provided  wberehv  ..^rla  ri 
nsoote  whSelntswstS  w«re»ffe-it«d  (a»,  for  insunce.  the  Ois  t  in,  !  t 
SX^ementTon  nM:.,  being  given,  that  they  » /f;""' 
recovering  any  damag-:^  .l»iu.,  and  there  was  a  provision  for  arbitration. 
Bot  se;.  5  malle  the  substantive  offwMe  dalaoU  hi  complying  witli  any 
c<  ihe  requirements  of  the  saeliDii.  And  ao  l»T 
ceraed  the  onlv  requirement  of  the  aaeBan  was  not  aouJormmg  w.iU 
reasonable  rciulrements  raa.U  by  the  olllcen.  of  the  eompwy  for 
protecting  the  gii.H  plpas.  Therefore  they  had  to  consider  wht  t  n  r  ..r  i.ui 
Die  time  limit  of  sii  months  In  Jarvis's  Act.  which  w»»  ielica  oiwa 
in  t*»is  ^-ase.  applied  so  as  to  make  the  conviction  either  !»»'  "I^  'h^ 
lace  ol  it  or  U5f  wl  the  lacUi  .tated  by  the  ii.a(!istratM,  showing  that  tb«rc 
had  baeBkaaOMkM  obBio  tornore  than  mx  months.  The  po  nt  ,Imt 
there  cmU  he  oosomnion.  far  a  psoalty  because  the  ■'1.^0;^ 
riderred  to  Major  CanV^.^.  ws.  ^nt  a  Ronl  n  un-.  Not  nnly  did  »h«  "^'O" 
«»v  the  penalty  wa.  u-.-  U-  ui  ad-la,  -n  M  o  'l"'  "  ^^^^TST 

the  prov  ision  lor  a  penalty  hud  no  necessary  relation  to  the  conipen  satwiu 
It  might  very  likely  be  the  penalty  «a  te  tfM  purpose  of  eo'o'^'nS 
obedi^cs  to  some  rrquirement  which  dU  ttOI  tavoJv*  comp.-ns*tion  a 
all,  and  yet  might  be  lound  to  be  reasonable.  a.i.  for  innlanoe,  th.  pi;ttin^ 
ol  the  mains  at  anv  given  distar.w  fmm  the  gas  pipes,  found  t .  rutii 
by  the  arbitrator  Thai .  h-  •hoiiR?-;,  had  been  made  clear  tjcauM  thew 
wasadaUy  penalty  .a.ic,;  .•.n.v;r,,r  1 1  .it  the  provision  re«iaiW|jnai5r 
had  nothing  to  do  with  the  ooiuper.saiion  to  be  paid  to  m»  '™.'f?V  " 
had  been  contendai  thU  Hw  conviction  was  bad.  because,  m  »f  dltion  to 
a  ei  penaltv,  it  w«ttt  en  te  say  "  and  il  for  every  davin  default.  they 
all  tliouKht  that  was  a  mutter  whi.!i  did  m.l  alTeet  the  convioUon, 
and  the  only  rtsult  of  their  order  on  that  would  be  that  that  be  strucs 
out  Itom  tli«  r mviclion.  luid  no  elTccl  would  bo  i£iven  W  it  in  the  evwt 
nt  any  rlToil  I-  in.  nude  to  enforce  the  penalty.  The mllkMII pMBS  w 
that  the  iiitonimiua  wan  laid  t.io  late.  The  .iii>-.ll«ll  was  WBSSOW 
«ont«Dlloa  wa*  light  that.  bi.'.  iiiBo  the  conviction  related  to  Bomeining 
doiwas  far  bsek  as  Oct.  22.  or  mention.  il  on  its  f«i'  •  that  the  cjmpany 
oe  aoA  elnee  Oct.  3  raado  default  in  obeyioR  thf  «»iuir«ineni,  cm- 
Tietioa  wit  bad.  Ho  «■  elesrly  ol  opinion  thai  vaa  not  an  eliitotiea 
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to  be  tsikfii  til  mill r        I  ..inK'-.l.iU  .,n  ihi'  f.u-i»  nf  It  Thei'e  wai  a 

Kri  iuVi  '.  O  A  (.1      tnl'  ti  lit  111.  r^'f    ili.ii  ri'.iiiurnnTji  •vns  for  tha 

purpntc  o(  that  ofTcncft  —  uuiuuiinK  it  lii  be  >  pmprr  rnquin'meikl— pot  in 
tlM  iMiitiaB  oMIiriMiiliiBw.  It  teemed  to  bim  li  «m  poMible  <Im  ■■■ia< 
WMet  might  haw  thoogbt  IhM  iht  affvnc»— itkiiuilr.  diimliedlMiM  to  the 
ordt  r— wan  o(  *uch  a  tlwrarlrr  that  l\xcrr  »•*»  a  eotiiplvlnl  otlcnc*  at  a 
Mruin  timr  Having  n^Aril  to  th<r  lutg^uat^  u(  tJir  urtl«r  and  iht  facti 
a*  fouod  bv  the  mi-:i»tr»l<!it  the  ijui-sliun  cquld  not  ariiit  an  !  e  t  M 
not  be  r(li"'i  in  iti  a  |iajnicalar  eaue.  The  apiiellanti  »''r<'  d.i 
putin^;  that  Uie  uauin  were  to<>  n«ar  fi>r  more  than  4)  moiiilu  aft.  r 
lb*  qoMttun  wai  raiwid,  aitd  then  titer*  «a*  a  m|uirci»«nt  to  them  to 
«ein^  *itb  what  the  x*»  oomiutn;  wantod  after  the  date  ot  the  award. 
II  nni  v<:-.-[ij't  Fur  ihem  I  >  Allrj.-.-  ilu>  rcinit:i:in  i»  alltfiing  a  com- 
ji^i  tnl  i.:f.  III."  -in  I  >i:'..  ill  rr-iiciii  i)i  whitl:  ih>'  p^-iiil'.v  miKbthave  been 
inH^cted.  but  there  «ai  nothiof  to  thow  the  offence  wtta  eumitleta  en  not 
I  tha  MqiibMMMa  Man  itan  alia  uteaMa  ottoia  the 
ivaatahanoaii.  0«  waa, HiaNtora,  g(  «pliileii  Hurt  tha  afpeal 
t  ba  dinutMcA  •ithaoili. 
Thaaikar 


UmlnUft  TcMBVJft  Ot. 

Iji<t  week  a  Divitiooal  C.>ort  <llii!  Lord  (,'lui!(  Jutli.^i  .  >tr  .1  ;  .lic« 
Kenned}'  and  ^fr.  Justice  Didle}  i  heard  thit  appital  from  ■  ili^  i m  i  f  the 
Lincoln  I'oontj  Court  Jadge,  Stt  I!  '^h^t  t  n  IHiitif  iThr  ■^  i.!  ili. 
case  wore  ri-porled  in  our  issue  el  .Ii.'m  _' I  I'.  (, u  lu.-u  &  ».  ;i  )i;iij.v:i 
ccntultinK  •■nglnter,  wae  r<?lained  b.\  (ilitinti(l<  to  irfturi  uii  tJirir  litiro. 
lit  did  mu  but  wae  unable  M  trive  eiManaa  is  tba  lh«n  iitipendiof  atWM- 
lioin.  After  his  initial  frc  of  .^O  guiiiaat  hail  btan  paid,  (iluiotifr*  alleited 
tbal  he  vas  bound  to  gire  cvi<l«nc<.',  and  that  a«  he  ba>l  failed  ti  d»  »> 
thrjr  werr  entitltd  lo  rmi'cr  back  Uie  (ej  puid  him.  Tiie  atbiiratiuu 
n<irrr  lK\amf  new^rj,  a«  lh«  parlivi-  cxme  to  an  a4(r««n>eot.  Mean- 
whilr,  Mr.  l)ic1(in<on  had  declined  to  eivi!  evidence,  and  plaintiffs  called 
in  another  gentlemnii  in  vteir  of  the  poiaible  arbitration,  luviuj  him  also 
S*i  Ruinean. 

Uvfendant  i-onliindnl  that  tlicie  was  no  contract  lo  give  evidence  at  the 
arbitration,  and  plea<lpd  tlial  he  had  donv  what  he  wa^  paid  fur  iiamel/, 
made  an  rnoiiiiniktion  and  ri'portcd  u|ion  the  hues,  with  a  view  to  asnHtin;: 
pUinliilt  ti>  urn  what  uioe  tbef  ouj^ht  to  a^k  lor  their  propcrt;.  The 
OonnuOMurtiadinidaeiiM  m  favotu  ol  plalmill^,  aod  deleadaot  now 
•pMKlid. 

Afttr  wpmut,  thair  Liaithtta  aUaml  iha«|tp2il,aiit«ri««  jiidifiiunt 
Jar  ^tffitiiitili  with 


llMtto  k  fh. 

Tn  the  Kinr**  lUinch  on  Wednesdaj, before  ^fr  JuBticcLawranco  and  a 
jarj.  William  Thomixnn.  a  liftman  ''mptoyed  at  Mann.  Crtisiiman  A  Co  "« 
htv«rt\.  «»i  awardrd  £hO  damages  tyr  jwi^onal  injuries  i^^inKt  W. 
Mackie  A-  C^>.,  rb-ctrical  rneineers.  IVIeiidant  firm  was  employed  to 
re- wire  the  electric  lifts  at  the  brewny  io  I'ebrtiarj,  and  pliuotiO,  who 
Witi  cleaninK  out  a  pit,  wa»  s«rinu»l^  injoiad. 

Defendant!  i-  nititndrd  that  DiaintifT  mait  htVa  kdom  «rhftt  WAtblfalt 
4oM^  apd  tbouM  bare  atoided  tiu  liik 


Hita  eata  «a«  in  lha  liit  fbr  hearlof  baton  Mr.  JotUet  loyee  in  the 
Chancer;  Divi^on  on  Monday,  when  Mr.  Hughes.  K  C  ifor  the  .\ttornejr- 
Oenoral)  said  be  rri|uired  time  to  con^tider  the  ni\tter  and.  puwibly.  to 
it  Id  lorthir  •vidanee.   Ila  aabed  for  ao  adjoorameat  until  next  week. 

tbal  hit  tmiMp  ihnnM  hiar  lha  fiMi  millia  IBth  Inal 


Bandars     Seid  Brow  ft  Oo  Md  Otha'i 

IJeforo  the  LonI  Chu  f  .liuttic!!  »ud  ik  .Special  Jury  yetterday  i  riiiifsdn/i, 
■lalntiW (a  aarman)  iwiiiKht  to  ri>c»rer  damages  Of  aim  l.:>ndon  Counter 
Oomaeil,  aad  their  eontrui-t  jrs.  Mi-asra.  Itcid  Bros.  >V  Cj.,  electrical  vn\(i- 
n«<!r8,  for  p<!r.n<nisl  injitr).  3  1  iii-  d  011  .luly  H  last  bv  rvoaon  of 
bein^' thrown  fidiiL  In  <  l'.  ■slult  duvijiK  a  lorry  pait  a  luanhule  which 
had  been  tMnstructi-nl  fur  the  (>iiriKi!U>s  of  the  eleotritkation  of  the  Council  s 
Bonth  iMidon  tmnintf  ndiMi.  Baltl  Brk  A  Oa.,  «bo  were  employed 
by  the  ConaeU  to  provide  and  htjr  eondiiiia,  daniad  that  the^  hod  been 
Kuilty  of  negliiienee  or  that  (hey  wire  r«r<ponslbt«.  farhaTiDg  ptllaraMd 
their  vrork  tlaey  ^ave  notic]  to  the  Hiubway  aalboritita  (Bonthwaib 
Borough  Council  I  ta  pernianentlv  replace  the  road. 

In  the  result  the  ^iiry  foimd  that  the  accident  was  caaied  by  the  negli 
genoe  of  lietd  Itrot.  Ji  Olk,  and  tatarned  a  veidi^st  lor  plaiatifl  for  £,l2i. 

Jndgaiaiit  was  gtvcn  «ilk  aoala  asaimt  batb  dateMMits. 

the  Aston  Hettr  TronUe. 

Ob  Md»}.  at  Aston  police  court,  the  lest  ca«i>  again>t  one  of  the 
nstaotitaBt  alaolrioity  consumers  uai.  decided.  .\  conaumai  named 
W.  HmMn  »aa  summoned  for  non  payuit'itt  of  ii.  lu<.  lOii.  for  eleotrioal 
enertrv  consumed  and  Us.  Id.  lor  rental  oi  tittin^^.  {Ihe  evideiMia  given 
I'll  M  l  lil.t  oceaMoii  wa^  ubetracted  in  oar  itisje  of  jSth  ■IL)  The  IScnah 
novf  made  l.h  -iiil..r  I  1  il.t  na  meiit  ol  £1  KIs  l>il. 


TramwAy  and  Electric  Lishtlng  AssesunoDt. 

Th.  arl  ilr.ilir  Mr.  !'  Mi.  hii-:  l  iiiiiuiM.  ,[1^  int.-l  lo  .i.-;il  wr.h  th? 
quoatioD  of  the  ujcroaiitHl  a^afXiimeot.i  of  Hull  Corporation  tramwa;  and 

•iMAiia  UgUtag  awlaRahtBg*  ba*  istoed  hia  award. 

Tha  aid  MwaiBMnl  al  tbo  inuiivMa  waa  £11685,  the  ne*  aMiiaMDl 
and  thearUtrahWa  ««ari  b  <I6,6SC>  The  eld  asecaaiiMnt  «t  the 


cleolric  lightiuK  underlakiiiK  wax  the  new  assessment  fTO^I,  and 

the  arbitratov'i  award  is  £-i.71l. 

Mr.  Faradajr  held  that  Um  principle  of  the  "  Ueno;  D-iek»  and  Uarhinir 
Boaid  r.  Unapool  Oianeefa,"  dot*  net  apply  to  ■Maieipal  tmniw^i. 


On 
KeynoMa 


So  Blmora's  Tmst  (Ltd 
Uft Adiae  WawingkB  dtaaisaed  the  petition  of  Mit«  A. X, 
Vr.  Ansa  B^eldB,  far  the  eeoiputjory  winding  ap  attbia 


Damadiof  Fasa  boxes 

At  Ituntle  PbKee  Court  Ust  week  two  boya,  named  Iteddington  and 
Howltt  WITH  «iimmnr.r1  f.n  il»m«^inK  n  tij-<-  t..;ij  b.  t'-tu'liiL  •,  tl.  .iilF 
Corpir>li"ri  Mr  I M  l-;ncnpr  f.M  tli-  1' -1  i.  l  ilni  m.;  ( 1 -i  7 
the  two  delendantt  were  seen  t  >  put  a  wire  into  a  ftiM  bjn  in  Kimru^«e■ 
nad.  TMi  ftaallid  ia  ■  total  dmagBineait at  tbaetamW^  ■'N^ 9t 
the  boraogb,  and  ta  tatenl  e(  the  faurge  worba  nnoh  iMwaTmlanat  waNi 
eiperieeced  by  the  Irmpurary  failure  One  of  the  defendants  said  ite  put 
thi-  ■.u-i-  into  the  boj  to  get  nn  electric  shock. 

The  betMih  eaid  the  hojt  had  tiMlu%id  ia  a  most  dangtrotu  pnctiot, 
and  they  TOuM  lMt«e  t»  paj  lha  eoalaef  tha  aaawna. 


MONICIPAL.  FOREIGN  ft  GENERAL  NOTES. 

^ — • 

APPOlHTMSNia  VAOAMT  AMD  FlIiLBD. 

\n  aaaiitatit  ekctricnl  en^neer  i*  rcqitiri'.I  for  Hnll  Curporation 

elt-itru'  trauinav  i1opartiiii-ii!.  Saliirv  t'l'-iO.  Applicatious  to  llw 
tnttiivk'AVs  cIcrlrK-iil  cnginrcr  (Mr.  .1.  Wilkiii-^Lin  .  Triiiiiwjy  I'owcT 
Siatiitti.  tMiiirni' strci  t.  Hull,  by  Nov,  II.    .S.if  iwlvcrti-t'itient. 

.\  '•(lift  (-nifinoi-r  is  w.-iui<sl  iiiiniediuli  l,v  nl  Worksuu  cIci'trK'H  v 
works.  App  icatiouK  to  tin  clerk  to  the  Couni'll  liir.  (ii  11  II. 
I ViitliLrHunt  by  Nov,  17.    Sec  ii<l\ (  rti^i'iiimt. 

( F!>H-in!-tfy  i-irnttt;!F.f<  n-ijuirr  iljuiiior  iis<is|:»iit  t'l.vtrinil 
i-n;;i:.i  I  Miili  ,  .  ,  .-.i.  ;  .  I-- i  ill  i-i'»tr:il  million  wiirk.  tNihtry 
IT-'i.  I'j.iii-.  i.i  -\li.  s.  Wiiiiiott  .N«'\vinuu>i<  by  Mlli  inst. 

I'  i|ilii    l.  ivi  1)  <  Council  rei]iiiri-  a  iitaiiH  MipiriMtt-n- 

ticiit.  .'^nlnis  tVM.  Appliculiuna  by  IHth  tnM.  to  the  town  cloric 
(Mr.  I,c«nanl  Totisi, CouHfil  ONIcfii,  Hi8h.«traet,  Fkiphtr,  R.  8.<e 

ivl 'It  »<lM-rii»ini>ei)t. 

Nu  .  I  I-  ■  ;  iKicction  with  tlic  fortd-^oiuinj;  examln.vtion 
!or  iis^ittiiiit  t  uuiu  i<  I  S  ill  tho  ratciit  (.(tlict.'  that  l>rj.  1  isths  li)t.'>st 
date  on  vtliicli  app)i?iaiiiii«  ••:in  lie  rrccivoil  on  tho  <?!'  i  il  (uriiis. 

A  Irrtnrrr  in  H'-j-tni'ity  and  physic*  i"  rfunired  in  J.^mmry  at  the 
.M  11  nil- 1  [111  1 1  I'll  r-.  -  Ill  School,  Biriiiiiii;'..!  ML  (  1  intiicncinj;  mUrv  41dO>i 
r  irl.c  il  irH  (r.i:ii  \Ir.  (i.  Mcllor.     \ ppln-iUiwris  by  Nov.  la.  ' 

It  i-ti<r-.>      il.iiiilont   ('mini;'.)    rrijiiiir>   itn  electrical 
N.vlmy  XHh).    .Vpplicalions  by  noon  .Nov.  15. 

ll.-ittciseu  Council  qIm}  require  an  nS!>isLant  su|ferintondent  for 
town  hall  building;!.  XI  per  work  and  iinifurui.  Applic.itiona  by 
noon  Nov.  Itl. 

Ch-'M.ir  roi-pjrauon  w.mt  a  station  Hiipiiintcndent.  Siiiry  il3l), 
riain;;  to  i'lau.    .VppUcutions  by  Hth  inst. 

IMackbum  KUH-tricily  eooimUtee  raitlire  a  uitint  aisist.int. 
Applicutioiis  by  Nos .  IH. 

Patent  Offlie.— An  op;>n  ctMnpetltivc  o\,iniination  for  not  U^Kft 
1  liiui  M  situations  ns  assi-^tiint  t'vaiiiiiicr  ni  the  I'litciit  Olhiv,  1.3Milnii, 
will  b<i  h<-KI  by  tlio  Civil  !S\Tvic.'  Coiii;ni*<ioiirrn,  to  coiniii  'lie*  on 
Jan,  'J.  I'oriMi  of  iippliritioii  for  »iiliiii«<i'iii  fr>mi  tli  -  Si  inelMy, 
Civil  ?>i.-r\  Ku  i'miiiiiitriion,  ltiirliiij;toii-giirili-n'i,  L  i  1  ion.  W. 

Mr.  D.  M  Kii^f'horn,  electrical  eainMcor  and  uii»nns<^r  of  I.eittli 
ll.uncs.)  .li  ti  L.ry  works,  w.is  o'l  \\  ■  in.  sihiy  uppuiiit*'d  chiff 
i'n>,'iiit't'r  uiiii  iiiaiia£.vr  to  S.uithvviirk  1 1  ..jiiUoiM  < 'ni!n<'i!  >i  di'-t rttnl 
unilcrtukiiii;.    Thcr--  ■'.    ■    1  '  oiiidid  iIi-». 

Mr.  J.  K.  Teiisdci,  rltini  A«<istant  eltctrical  tiijjiuw'r  hi  l  Ardifl, 
has)  W-eii  appointed  rosidi-nt  electrical  engineer  ami  maiiAx'cr  of  the 
I'nntypridd  electric  tramways  nl  n  salary  of  X'MK)  par  aiinuiii 

F  I  tin-  p-Mtiou  of  mains  auperintcmb-nt  .Mary  Iilxmc  London) 
Council  wlcctt'd  the  foUowiiis!  throv  CMididrtti-s  from  th«  B|)uli('al4ons 
rfcciicd  :— Mr.  C.  IT.  Smytli,  chief  eliTlriciil  assistant  at  \\Ulehien; 
Mr.  C.  M.  Davis,  maiiiM  supt-riittcndcutat  Harrow -in'romesw;  and 
Hr.  W.  Cbanil>erlain.  laainaaaperintatMleint  at  OMham.  Ultiniately 
the  Sleetrie  tiupply  conunittea  selected  Mr.  Smyth,  who  has  been 
api>ninte'l  at         per  annum, 

Mr.  W.  II.  .Vlleu,  al  preiaont  chief  a«si»tiiitl  tsugiuttr.  Iti^  heart 
appginted chief enRtneerand  tnanaRar  of  lionRhboiwMKh  ekctrieity 
iratka.  attd  Mr.  V.  H.  Sawutota  hae  been  pimunted  to  tfa«  poaitioa 
of  efaief  aasiitikiit. 
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Aastnliail.  — Thu  "  AuBtrali&u  Miulnt;  Staildartl  "  »Uiea  (tiot 

Sjdmy  Electric  Lifting  committee  raoeotl;  decided  to  rccomniond  tht 
City  C'ooncil  t  >  efel  [ii"  "'^icistiiv  pnsci:,  ij  terrj*  £S50,000  for  the 
citeDsion  ol  tlieii  i  lcciiK-ity  LinJti  ;.ikiiii  aaJ  to  i  irry  out  various  cxt«n- 
•MMMottbe  mkUurecommeDdodby  their  elevtrtcal  eoginvcr  (Mr.T.  U7uk«  } 

WtiattochiiiiMl  >o  b>  Mm  tort  •l«etiiB  jhmmmIw  ■igwJIiiig  ■jppMwtu* 
liai  liMe  rNantly  InalilM  at  Um  eantamt  nlliqgr  mum,  9aAuu,  at  « 
ciist  of  nbotjt  r:f  OW 

Tbi'  lio.dt.Ll'jM  liianiond  PrilUag  Co.  lutTI  IMWW  BoUlTU  alcctr.c 
diivmond  driUa  at  work  m  Auttrolasia. 

In  the  course  of  his  recent  examinatioa  b;  the  South  Australian  ItoyaJ 
Commission  on  the  electrical  e<(uipment  ol  the  I&liogton  railway  work- 
•hope,  Mr.  &.  Moysi  Mid  be  estimated  that  the  proposed  electric  power 
pJaot  would  iny  intereat  and  redeem  the  capital  expenditure  in  about 
lU  years  There  vaa  a  lost  ol  '20  pfr  cent,  v.itli  the  present  (y(t«m.  It 
wax  proposed  to  instal  34>  motors,  li  crua«  t>jui;  luent?  and  three  sets  of 
boilers.  Mr.  M.  I.  Piioe,  r^reseatatiTe of  the  Ueneral  Electric  Co.  I'N.Y,), 
■Im  oouidmd  tfai  iroffcaiMpB  higUj  MutaU*  lor  dHlrio  diitiag,  and 
that  thaoortooiilfllMwipaAofliii  IQjMm  llr.FilM,ho«Mir<altocated 
•  mind  driva,  to  ■■  to  mih*  the  whA  ifttim  m  flnflila  h  poaible. 

*Tl*Wf  BlMfcrie  Otnlk— Vr.  J.  W.  Innfn  prmdei  over  i 

mesting  at  Binuinghutn  rn  Snturdn.v  tu  (urlhvr  r  m-  ^lr  r  '.hr-'  T\m-». 
tion  otorigaiUHng  mi  cI'  i  ii h  <  .iih  for  Hinuinghiiiii  ..n  l  'll^tl  Il  i.  Tim 
cnituuittec  appointed  at  ihe  last  meeting  reportc-il  in  fftvour  of  the 
projoct  and  submitted  certain  proposola. 

It  waj  decided  that  a  eluii  ahould  be  lorni^  to  be  exiled  the  Biimin^ 
ham  and  1  ijatlM  Eleotric  Club,  with  tlie  object  of  diaicniinatiDfr  know- 
ledge and  iDforroation  on  electrical  engineering  and  f.cieniitia  subJecLi  by 
the  reading'  and  discussion  of  Papers,  risiu  to  works  and  other  placi-s  of 
interest,  and  tor  Bocial  intercourse  between  members.  It  ua^  farther 
resolved  tliat  ordinary  membershi^i  •^hoold  b»  «p<»n  <inly  o  tli  Tiie  engaged 
in  the  electrical  profession,  ar^  l  .v)lu  have  hud  Uu-  l  ye.u-  eiperieoee. 
either  applied  or  theoretical,  The  club  huau.*  lut  sbepreieni  will  be  tb« 
Cotoanada  Hotal*  Ww  rtwrt.  BfamiintMim.  Mr.  J.  W.  lania  WW  abalad 
naaident,  and  Mr.  II.  O.  Waoatt,  angineering  bnaeli,  Fkiai-efflee, 
Biniiiaaliiim,  bun.  aac. 

BnMwMA.-^'nM  CoUttCil  wlU  not  oppose  the  pr.>p  -  l  ii  i  U 

carifiii  nf  n  coiripiuiy  for  ii  pruvisionul  onlcr. 

BrightOO. — The  accounUi  of  tbo  Corporation  triunwavH  depart- 
UMUt  l«r  IIm  ymt  «od«4  Hanli  U  ahaw  capital  expeniiuuro 
£942,811.  4b,,  an  uKraBae  df  m.TQO.  7>.  7d.  «n  the  vcar. 

Total  receipts  amounted  to  £46.2G1  lis  IM  and  expenditure  (inelud- 
ite  traflic  and  roanaKenient  expeOBes,  n  i>airH  mid  reoewalu,  Ac)  were 
i:iO,36S.  r/a.<.ld.,balance££.UOK  lU.ld.  lii(«re£( absorbed £7,190  flOa. '.Id. 
and  ainkioi;  lund  £3,^.  l(>s.  t«d.,  leaving  a  deficit  of  £4,778.  IRs.  ii.  The 
adveise  balance  is  attributwl  i«  the  fact  that  the  fares  are  too  low— vi/... 
Id.  foi  'i{  mitoi.  n ith  r>4  per  cent  ol  tha Mvla  mileage  (ov«r  U aila*)  on 
a  icradient  averngiiig  1  in  17  Thera  aia  W  double-deck  itiagb-lniltk  earn 
in  uw,  each  capable  of  c&nyli.'f  "f>  pBssmeers.  l0.99!'.046pa.'Mi*ni'»'ni  were 
carried  du.ing  tbe  past  jrij  :mil  l.lM.lTV  imr-miles  wiitu  lui.  Tin- 
iocuoM  par  car-mila  was  'J'ii42d.  and  the  expenditura  8'412d.  The  avera^-t! 
iai«pirpaMHarinald.BBd«ha  aort  af  ywar  par  aait  Hd..  IM  aniu 
btiag  aoaaamad  par  ear-mile. 

Bristol. — OwinR  to  the  (leiiianJ  (or  electric  current  in  tli«  Itroad- 
tiieatl  utiigbbgurbooU,  a  sub  staUou  is  to  b«  erected  and  anollier 
liigh-teaaiaiii  iaa^r  and  powar  eaUa  laid.  Tha  tnaitmn  of  lajring 
nsiida  in  tha  efaief  thonmgbrarea  in  Stoka  Biahop  and  in  Hanlea/c 

diittrirl  i»  ujidcr  cvnsi<1criitiuii. 

Burpaaa  BiiL— Ouiiij  to  the  cuudition  of  the  money  nwkct  the 
CuuuclI  cannot  ata  Huu  wjf  to aalaiiUab  alatttiaity  workaatpreaant, 
tttid  have  lukad  tha  Hoard  of  Trad*  to  attend  tha  packid  of  tlieir 

I4IU1  order. 

Bonlam. — Thv  Council  ]ui\c  received  aulliorlty  to  boROW  money 
tot  aiacttieitjr  anp!p],y  and  rafaaa  deatmetoc  worita. 

BartM  Wt'ftiMt.-— Tha  Coondl  diddad  on  Wadneaday  to  re- 
artanfa  As  diargaa  for  decteM^y,  w  M  to  giva  abo|iiaaparB  a 
Rdnrtion  ia  prioe. 

QMfMMl— Tha  Coonidl  Iiave  applied  tot  as  cxtenidoa  of  tiiuc 
to  cany  out  th*  tanna  of  their  paoTirtonaial^elric  lighting  onkr. 

CMtanhaa.— Mr,  Jainao  SwlnbunM,  wbo  «aa  ttataiOf  aailed 
in  to  report  upon  the  working  and  managaaient  of  tha  dactririt.v 

-■•upply  uiidertiikiii^,  has  ishued  hin  report. 

.Mr  Kwinburoc  pxints  out  tlial  Cheltiwiitam  is  spread  orcr  a  lari^e  area 
in  piniwrtion  H  ili  pupulaticm  Tb«  privn't  hou'.  -  »!  the  most  well  t'j 
do  r.^ideiils  are  senerally  in  their  own  ttr  iiv.d^.  ^-3  ihst  )lie  inoH  prulll- 
ablp  cti^tomerd  are  oina  »ptcad  over  a  Urge  area.  Btreel  iiijhtinj;  m 
can  I'A  oat  in  a  noN  aMwrala  naoner  than  OMial.  Ha  ftodt  (bat  depnt 
cinti  ndionM  lieduuved  in  thm  e««e  cl  a  mimUiipal  oodettakin^-,  Imt 
ihAt.  ollur  thini.'-  bcinir  ~i!'ml  •ho'iH  be  lem  than  a  private  oom[iaii.v  « 
dppi'uiation  by  tin  a  i  .ij::t  if  i!  !•  if fmya'ent.  In  practice,  the  car*  U 
ni;icti  more  eoini'licated  by  line  borrt«wiD<?  of  more  nionty  btfeie  the 
original  loan  iapaid  ufl  forril«ntioni<  of  plant.  .Vc.  The  obvio.jH  way  ol 
kaepini;  matters  straiKbl.  Mr.  Swinburne  thinks,  is  t  j  pay  on  the  first 
loan  when  taking  up  ihr  ^oai.  But  that  method  was  not  adopted, 
and  ™  the  capita,  a.  i  g^ints  became  a  tangle  of  lot^na  redifvioablo 
at  dincrent  dat«,  al  all  sort*  of  rates  of  isiti  :.  -t,  ii,  I  i.ivii :c  no 
traceiible  relation  lo  Ihe  plant  actually  in  -  i  t.  ut.  At  Cli.  sii- 
ham  pUat  bad  been  diiwarded,  and  the  result  was  that  the  sinking 
And  naa  paitlj  topvoC  hiana  whoaa  aoRanpondiag  plNit  wmmoI  thm 


Tlit:  ri  al  -Uto  was  tbiw  wone  than  O.w  arromU  iilnuc  ci.iild  -how,  bat 
onl;.  to  n  small  eitrot.  He  aogge-;  j  Ijlliut  inlcriril  a^ni -linking  fund 
isiiould  be  charged  as  usoal ;  {'i)  that  a  ij.  ;>r>^ri.^t:<>:t  ami  luiUjaatioa  famd 

00  tbe  present  valiui  ol  tbe  plant,  Ac  ,  be  chftrgod  at  a  periMHtaga lata 
that  would  be  charged  in  private  oonooms,  less  pcrocnta««  rata  for  iiak. 
ing  fund,  repairs  and  other  maintenance  charges  to  come  out  ol  that  fund  ; 
(3)  that  a  rent  should  to  charged  for  tbe  works,  such  ax  tbe  Caiutcil 
wnnM  have  obt  Unca  hrA  they  let  thagranad;  (I)  pmpirlf  ipaakia8,tfa« 

sIk.uIiI  u  <iiar^o<ivMihlbegaaiaiatiaaBthv*aaM  have  paid  kad 
tney  been  a  private  concern. 

.Va  Nganta  diatrikotian,  Mr.  Swinbama  Ondi  tiiat  tha  ania  aaoaa  of  tha 
present  poritkm  ol  thanndartaking  is  that  It  has  boon  managad  too  nradi 
with  a  view  ti  a  rosy  foture  than  a  matter  of  fae,«  preeent.  Supply  ol 
energy  was  commenced  about  May,  Ik*.'...  (iLi:ii  '.i.:.!!!:  cmtuv; 
but  in  July  of  the  same  year  it  was  decided  to  apply  for  a  loan  ol  £10.000 
for  extensions,  and  in  February  of  tbe  following  year  tor  a  Ini  tber  loan  ti 
£1.5.000  It  would  have  been  ^Mr  Hainbarne  tbinks)  mom  prudent  to 
have  accepted  tbe  view  expressed  in  Ur.  Hall's  report  until  there  were 
distinct  indications  that  the  undertaking  would  pay.    Mainx  had  been 

1  Tteintcil  in  a  way  which  pointed  in  ;»  Litiii|t!ete  absence  of  «oniKii'i;i'l::ri 
i  f  l)ir.r  i>:ii  v  probable  revenue.  ]  ;i[ienMve  outlying  consumer  i  ni  pi'.n 
to  liave  obtained  the  light  oo  the  mme  terms  as  tboao  in  the  eompuladty 
am.  That  most  ba«a  kaan  a  ioaiaa  ol  iaia.  The  laaolt  wm  that  the 
sy«ttini  of  mains  in  CbaltHdMUtt  aaort  of  akalalon,  with  ««ry  little  on 
it.  The  37  public  arc  lamja  in  lf«l)H  had  been  increasod  to  :tHH.  and  it 
appeared  to  him  that  a  town  nI  a<l,<K)U  inhabitants  could  h  inlly  nnurd  H 
)i|Mnd  the  £V,<i'.l«  allocated  tn  public  lighting  in  the  accounts  o<  lUOJ-'t, 
lo  say  nothing  of  the  larger  nuiii  ol  £H,<>10  necessary  to  make  tha 
undertaking  pay  expenses.  From  an  engineering  point  of  viewtbaatO 
lighting  was  canied  out  satisfaiitorlly.  With  regard  tti  the  price  cltaMtd 
tor  energy  supplied  to  tbe  tramway  company,  Mr  Swinburne  eunjhWB 
it  is  too  !nw  sTvl  that  it  might  be  raised  without  approaching  tno  nearly 
the  c  I  (  gLtiiiutmg  by  ibc  ompany  tbemsalves.  Apart  Imtn  ili'^ 
question  of  policy  in  the  rapid  exteiisiou  ol  maiiu  and  tb«  construction 
of  nb-otationa  (odaalwUh  a  ataeb  lugetlMam  coamaption, and  ol 
tlia  poliey  in  patting  down  ao  nanj  area,  Ur,  Birinlmma  holda  that  tha 
engineering  has  been  carried  out  well  and  without  extravagnncr,  and  a 
<  I  rtain  quantity  of  plant  ha-'<  bn-u  discarded  lor  odeqaate  reasons.  Mr 
Swinburne  sug^'ests  that  a  tvMctn  of  energetic  house  to- house  canvaa^g 
(or  customers  be  put  in  hand,  and  particularly  in  streets  wliirh  already 
have  mains,  so  as  to  incrcaae  the  revenue  without  a  corresponding 
ioerease  In  capital  expenditure  The  capital  snnk  in  the  publio  ares 
could  not  bo  recovered,  but  in  man .  of  the  streets  the  public  would  be 
satisfied  with  [ns  light,  and  he  reeoro  meads  that  Nemst  lamps  be  put  on 
the  arc  standards. 

OhalMA  (London).— Ill  the  application  for  a  loan  cf  I'WIOO  tu 
eroct  baths  in  Kiitg'^t-roiul,  SUfitM)  in  inrlndod  for  electric  liglitinj;. 

Cbortsay. — The  Counoil  have  wltlulrawii  tlieii-  oppsHition  to  the 
Wokiiij;  Klectric  Supply  Co.'»  aji|dic:iti<>n  for  an  extension  ol  tht  ir 
eleeliie  li^liHuL'  o'-  ier  60  as  U>  iiu-luilc  Clierti'ey  and  Addle-'tone.  It 
was  suited  il  ;1  .  <  inicil  nuttinR  last  «e«U  tli;U  (he  Uoaiil  of  Trade 
woiild  not  »iincllon  u  sliorter  period  for  eonipuUorv  purchase  than 
^i"  yeiirs.. 

Citr  cf  LondoiL— The  CtiftrinK  I'roiM  and  Strand  Klwlrieity 
Supply  Corpn.  have  asked  the  Corporalinii'-i  consent  to  u  ctiaiiae  of 
prcx^tiro  for  electricity  supply  in  tbe  western  area  uf  tbe  City  (roiu 
100  to  SIX)  vuU«,  and  tha  nqnett  haa  been  reii»i«d  to  the  nlraata 

comiiiittec. 

Colchaator. — An  imjniry  ha«  been  held  into  tlie  application  of 
tlie  Council  for  |>criiii»!«ion  lo  borrow  £'Hj.."i<.iO  for  elcttnc  lig;lltill^' 
extensions.  It  is  propoMxl  to  put  <lowii  uii  additioiml  .'ilKJ  ii.i'.  »lcaiu 
dyiiauio.  boiler,  steam  and  exhanst  pipe*,  Techuicitt  detail* 
Were  attppUad  by  tbe  borough  electrical  engineer  (Ur.  A.  B.  i>4Uar), 
who  atated  that  tha  undertaking  had  been  a  fiaaneial  aHeeeas  and 
that  thaproUt  on  laat  yaara  working  wae  £l.m  No  eall  bad 
never  been  made  upon  (ho  tttea.  Thara  wae  no  cf  poMtion, 

Or^pdM.— An  inquiry  waa  held  litfC  week  Into  tlie  application 
for  sanction  to  borrow,  among  other  nmm,  £29,70$  tor  cxtcniiioiia  of 
tbo  electricity  supply  undertaking.  The  l>oruUt;li  elcDtrical  etigiuter 
(Mr.  A.  C.  Cranibl  said  that  he  eatiiiiaU-d  the  loan  «  ouM  carry  tUeui 
over  a  year  for  iiiains  ami  two  years  for  !;cneraliii^  plant,  lii  reply 
to  tlie  in«peelor,  lie  said  that  the  demand  for  electric  current  wiix 
Kntiufnet^rv,  nn'\  ■•iibiinf'iMl  a  cliarl  *howing  the  increase  in  the 

Defective  L&mpa  and  Flttingi.— Tin:  City  of  I.omlon  F.kriric 

f.i^jlitiiii:  I  liiiSf  i-'.'>utd  II  notice  to  tlu'ir  ci...umiiiicrs  tlinl  the  com- 
piinv  will,  fn.i  of  elijir;.'! ,  iiijipec;  ccniniiii  rs'  lanip'^  ,i:k1  iulvi.-4i'  them 
iix  l.i  winch  are  the  lu  »l  tuiikcs  ot  ikolr;e  lamps  for  their  jwrticular 
ie<]uii'ciuoiit».  Tiiu  Cuiupujiy  fnrtlier  oiler,  fur  a  ^tuuU  fee,  to  ntttkr 
a  teat  of  tbe  inanlatioD  reiiatance  on  cooauiuera'  wiring  and  fitting* 
and  lo  adTiBB  aa  to  ahenuioiiit  ami  repaire  dtereto. 

DoTtr. — An  inquiry  wmi  tnUl  on  >fo-nliv  into  the  npiilic^ition  of 
tile  Ci'rpnratinn  lo  borrow  i;il,47.i  for  eleetiic  li^-lain>!  es.teii»ions. 

The  t  .VI  1  :!>  rk  (Sir  WoLii^i.-N  Ks-k  hf  u)  baiil  the  undertaking  had 
Wn  p  in:).,.:  ii  l  y  the  Corporation  for  il'jO.OJiJ,  and  £7.71."i  of  the  pro- 
piwcd  :i..iri  w,i  f.i-  i  >|  it.il  cx:nrvl.;  i  J-v  tti  cjiiiptiny  in  HKKI:  £U.*iO 
waK  fo'  c.ivilil  .  x:.  M  ill  If  fi.ji,-,  .Ui  I  I'r/  r-iJl.to  March,  V.mr, .  £2,000 
fwrey?tii  <it  morl;;age,  £^,000  for  meters  for  three  jtmrn,  and  £l,''iOO  lor 
**  tote  "  iriring  lOr  thNe  yean. 
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TheIiawBcroB(Ur.R.H.BickntU,  M  Intt.C'.E  )  MUa  iIju  thrrv  tmmed 
to  hi  aona  ItgA  aUBcaUj  m  to  "  lr««"  wiring,  mmI  poini'  .l  >iit  that  tb« 
Xional  OoTCnunant  BoaH  did  not  Muiction  Iuaim  tor  tui  li  jKiqiuo**,  luid 
Me.  13  of  tbe  (!arp3Tation  Act,  1<J03,  kppcaivd  to  preclude  Uie  Curporation 
Srotn  carrjriai;  out  %ueh  work. 

The  Town  Ci.uix  mid  ihn  wrdt  rrferfi^  t\  after  |?iv:;i|.»  thp  C/jrpr.rn- 
lion  powtri  to  ADp|<lv  rliLlru-  I.Unii/n  unii  !inafi5,  witc  ■  Thit  Cor 
pontion  or  their  Benruitit  iihiul  aut  tw  rnuitetl  U>  univt  eaa^aaien 
premtiea  for  the  purpose  of  aodeititkinK  wirteg  or  Installation  work, "  and 
tbii  they  did  not  propoae  to  do.  But  it  wwld  not  prevent  eunlnictori) 
working  v.n3r{  '.htm  or  Mm  ea>pl>i;r«d  MTM|«m«at  with  WMMUMrt- 
We  do  not  |.rL{MjHa  la  mlw  fte  CMilnMlora  ov  aimali,  bot  lb*  Hmnto 
ot  tint  congumer. 

TiMllAtoB:  Ai»iMiH««f  Atat»1li»  tnttrilon  ol  liM  da/am  was  due 
to  til*  wiring  eoolraolon  tlMMHchM,  who  desired  to  provcnt  oar  mpplji  loit 
these  things,  so  that  it  might  be  done  through  the  ragular  txnit. 

The  I>!iPErToE  :  At  an;  rale,  joa  aaj  it  doei  not  preYcnt  amtlMloni 
doing  tbe  «ork,  and  that  that  ij  wb«t  i>  inltndod? — Yoa. 

The  borODgh  electiicaJ  enginaa  (Ur.  U  W.Voolmw)  tOfflM  tbe 
neoecaaij  technical  details. 

DiUldM.— Coiinrillor  I  rijuhnrt  cnllod  attontioti  ut  ttu)  C'uuiiril 
tuwtiug  on  Mouda;^-  to  tliu  tvixui  r«{iort  of  tbv  rit>  «loclric<U 
MciiMCff  (Mr.  U.  luchafdMo)  on  th*  MBiporarv  wirinir  «l  targe 
haJla  in  the  dijr,  and  inquimd  whothw  it  was  proposc-U  to  lake  iMiy 
further  ntcpn  in  the  luittter. 

Mr.lirownlee  utid  the  trsmwtji  ci>mmitt<ewr're  of  opinion  thatdireeting 
the  attention  of  the  prnprietors  of  th>j  hatlii  to  tbe  matter  would  be  euffi 
eient  to  brin^  about  u.l  iil^iI       lU  im  J     h  vn^  not  luflii-ient.  tbe  cdin - 
miltee  would  cat  06  lapplj.    'lh'^7  <wuaUl  uui  al!o  >  the  uu  o!  temporary 
wiring  in  the  ballB  unleu  tbe  Htlioig*  were  approved  of  by  '  heir  t  nginaer 

EaU|(.—  iuijuiry  vm  roeentl.v  hi-ld  into  the  apjilicittioii  of  the 
Coonctl  for  pumiMkn  to  burrow  (ttiiionK»t  otiur  alMM)  £M>.000  h< 
ntenriona  of  tlw  elc«triritv  unilcrtnJiini;. 

Thf  Ini^ir.r^it  riRnnvTr  A.  K.  Lewiii)  KaiJ  thrrw  w«rr  rr  "^n. i n  1 
Br  |<  tariii'i  in  -f.i  in  iIk-  ilivtrnt.  tmil  the  prencfit  (ir';nAii-i  t  |u>d  to 
8;'  ri-n;.  ol  the  ck|MCtly  of  the  work".  iSUNUi  n^i  in-,  litsi  lot 
aiJii.i:'       :  'ant  utid  the  remainder  »t.i-  ti'.|  !itr..l  [ur  miim. 

East  Buaol  —  The  Comtril  lm\  e  (Irriiliit,  by  .>  \aXvf-  to  !>,  not  to 
pruce4.-d  witli  tliv  cuiiKidi'ratiun  of  •  propofed  Agn!>ciuent  with  tin- 
National  L:i»ctn4-t'iinHtruciion('o.forUieMtablwhiiieDtand rwmiiig 
of  eloetrieity  work*.  .\  deputatioa  baa  i>aan  Mpoinlod  to  mit  upon 
iho  North  Sfetro|)olitaii  Ktectric  iNiwar  !ta|iply  Co>  to  diaooM  tariiv- 
for  undertaking  in  bulk. 

BxTpt  -The  SoeUli  Elaeiriqtio  d'lsniaiUit,  owtiafH  of  (be  •iippi.^ 
work*  at  Hii< /.  have  coiiinHMictsI  i«i)ipl,v  with  a  ooiinK-tion  ei|ual  to 
],.'HH)  N  r.p.  laiiip«>  including  ti  II. v.  fur  iiiolurH.  The  ciistoiuers  on 
tht>  compsnv's  luaiim  include  the  Siw/  t'jisial  Co.,  ihe  C ifncrmuent 
buildinjjH,  i '  I  iiic  ICaslini  Ttlo^r  ipli  1  u  «  i'«tjibli»hin' l.i  .l  Um 
24  private'  co)i*sminr«.  'I  lu  rp  in  no  utret  l  lighting  nt  pn^w m.  The 
Kinlioii  Ix  )fiui  driv«-ii.  Thii  ihargo  du'  rurront  for  li^•lltin^'  in  the 
ar«a  xerxni  raiiiji-^  from  !-<.  0|d.  10  la.  l^d.  p«r  kiluwatt-hour,  and 
igc  power  illd.  Tba  nnmber  ol  8  aip.  iainpi  aoiUMctad  01  tho  and 
of  Uie  year  i<i  expected  to  reach  %eM,  CunCDt  i*  tuppNcd  10  Ttm 
Plein,  a  eubturb  of  Sum  about     milM  dixtaiu. 

BoeCrie  UChttOf  IfotloM— Lif^fc  Lctvr  I>irttr)ct  Council  art' 
applying  for  a  piin  ixioual  eltctric  U^htin^  order,  with  litMTly  (u 
trantfer  their  unJertnkin>;  to  a  couiponv  or  corpuntlioii,  &c. 

.S''«  rhsit^x  Diatricl  Coiuu-il  an>  also  applying  fur  an  tAlviiMoii  of  tlx' 
art  ft  iif  tti(  sr  IWil  order,  including  the|Mkrithe«of  ToUworiliiuul  llik>k. 

rarnhanj.  — The  Council  h«ic  aeucntcd  to  the  npplicnliuii  of  the 
Fan  lam  'X  District  Klictnt  s.ipply  Cu.  torn  pro\ isioniil  order. 
Oeimaa  BlootriutI  Tndo  ProapocU.— Kuaiueiu  in  the  lienunn 

(li-ctricnl  indiintrv  in  reported  lu  ratlier  active,  but  couiplainl  iitill 
rontiniKs  of  the  loW  Bellisit;  prirrs  of  all  rlnnwii  of  eleetncnl  |{iio<i«. 
1;.  i'.  nt  dt'vclopiiieiitis  sn  l  1'  ■  n  'n  iiioti.  ii  f  1  Wctrical  iiiachuK-ry 
ami  appanliis  for  running  operiitK'Hn  nnd  in  agrii  uUute  are  having 
tlicir  afliMt.  and  ordera  ora  oomiiw  in  for  both  aranofaea  of  work  in 
increaaini;  nnmbera.  Theexport  tmdofarolaatricnlgDOdab  rcpurud 
to  continue  liatisfiictory. 
OtUiaiham,   It  w-nt  repoirtod  at  Iba  tnetting  of  the  Conneil  Wi 

Tiet'k  Ihitl  till  ru  uer>t  '.iltl  coiinuiiient,  rvpresentiiig  ihc  e<(nivaleiit  of 
about  ri.flOl)  H  o.p.  Unipa  rotiuecte«l. 

The  Riuii.Ksi  Km-inkiu  ;Mr,  %  I'  t'halint  iM  r<  ].  ti.  1  an  to  the  hiring 
out  ol  radlaton  by  the  4'prporiKi  u.  u:i<i  r.  ..uh  n  <  < mpLiMided  that  the 
CauiKil  purchaae  radiatiir!<  an  [i  inii.;!  i«i  iku  Uuw  ui  fi,  I9.  for  a 
foi.r  .  ^h;  r.i  i  ti  f,  iL)  bv  let  at  u  .-HI  I'l  uf  7»-  6d.  pur  <iuaitcr. 

Olamow. — The  goiieral  uiauuger  of  the  truuiuayn  dvparluient 
baa boMtK^ntMod  to ropoft npoo  iho qnattioo  of  ovtoiDing powera 
to  Miry  parcel*  on  the  tramway*. 

In  a  recent  report  by  Mr.  John  Young  on  Irniucftr  tonf  covets  he 
atates  that.,  with  the  aid  of  a  locnl  architect  (Mr.  .1.  J.  Itumet).  tlie 
tramway e  department  have  now  obtained  a  dcsi^i  of  top-covered  car 
wiuch  mevt«  all  the  requirvtucnti!  of  pns'M.>n);ers,  and  nt  the  mime 
SfMit*  nr'  t'f  lit .  :\r.  nTli«lic  nppearaiicv.  i'i  piwuciicern  run  iMjated 
mill,  r         im|i  <  .i..  r.  and  there  i.i  iil«0  xeatiiiK  a(H.'oiniii<"l.>i-'  n  for 

0  psuiMsii^cijv  4it  ituh  end  for  thine  who  may  prefer  to  oit  m  the 
open.  That,  with  '.^4  jiassengers  inaiile,  Kive><  ;i  total  neiitiiif;  eapacilv 

01  (Mi.    Mr.  Vauni;  lingKcsts  that  that  t\  pt>  be  adopted  for  100  »t<itu- 
1  to  be  oownd,  and  oIm  ior  tba  100  now 
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ill  n  c.  nth-  on  the  Corporation  tramways  in 
m..  r.ii,  MKiu  wan  tbe  subject  H  aa 

I'ljesday.    The  iiriH-cwitnga  were  private. 
The  I>istrict  t  I  Mil;  ll  li  ive  incresseJ  the  lutlAryoftho 


(Mr.  .1.  It.  .Moigaiii  from  i.T'.'i  to  £-.225. 
rto  the  tramway  n)  have  bticn  controlled  by  a  sub- 
I.-  W.irku  conunitter.    An  independent  tiaroways 
1  >  t  n  created. 

KUmMaock  — I  he  electricity  work*  eotuuicnced  to  give  aupply 
of  eunviu  on  Siituid^jr,  utd  arranftenieiUa  iMtve  been  made  to  open 
the  trainn  avs  for  tntfllc  On  10th  pros.,  when  tbe  inaittaxal  owemony 

wilt  be  prrfoniied  by  I.or.1  Houanl  dc  Walden.  ThO  OOOmltflW 
engini-erH  are  Mfi.Kr».  Kennedy  &  -Tenkiii  and  the  borangh  oloelritial 
engineer  ix  Mr.  \.  11.  Ilurhidge,  who  superintended  the  erection  of 
the  works  under  Motsrs.  Kennedy  i.  .leiikin. 

Knatcford.—Tlu-  Council  ha*  e  decided  to  dispose  ol  tlieir  electric 
liglittiig  onler. 

Laacaahtro.— Tlif  I.nncaaliire  1'!.  .  trie  rowi-r  Cn.  Iwve  lodged  a 
iiieuiorinl  with  the  Hoard  of  Trndv  |  ri>-.  ihl-  '  i  i  ■:  at  to  the  open 
ing  and  breaking  'rp  r-f  p  rtnin  ihr  ni^hfiiK  i  v.  ithm  their  aren  of 
•lupply  which  an  11  t  |iMrnl.  .  li\  ilii  lii.  nl  authoritie*.  Tlie»e 
Ihoroiighfan'sart'  111  the  ili»lriel»  ol  Ua»lchtte.  itatiisbottom,  Kottraley, 
Little  Uver,  Famwortb.  Uindlay  and  Abnm.  O^octioaa  to  the 
lti>arvl  of  Trade  by  I^ec.  10, 

Lactttrca.— .\t  the  lir^it  iiieeiing  of  tb*  niBlb  leaiion  of  Olatffow 
Ciiiversity  I'.ngiiiectiiig  So*iety  00  Thnndav,  last  weok,  tb*  city 
electrii.nl  engitiei  r  tMr.  \V.  A.  Cliamviii,  who  baa  been  «l«eled  bon. 
pr«»ideiit  of  the  Society,  delisered  his  opening  address. 

Mr.  CiLumfr:  .\<-n\%  wi'.h  O.i  jion.ihlr  .aiA  [irnliatilp  ileu'lctpmenlji  of  elee 
Irti  ilv  -iij  plN  !  hi'  vikrMi.K  rlrrlrii:  |i.iw,i  '.-I'mpunio*,  iic  r.ai.l.h.V'i  iht 
proKjifCt  <>l  beinf  able  ts  supply  power  (o  aiistiog  factormit  doiu-d  al>,>ui 
thacooalir,OOd«(«otOcealMUnr4liTiM«indingaiid  other  macbinary. 
bolb  aboM  and  below  nroml.  at  a  eoat  bdov  that  at  wbieh  tbe  various 
iw]>arat«  industricK  could  ganeraie  for  thein«elve».  Tbe  Roiilh  Wales 
C^i  was  already  making  satinlaetoiy  protn-.  m  ihni  «u_v,  and  there 
kas  no  rraxon  why  ottiera,  lueh  as  tbe  Clyde  Valley  Co.,  misbt  Dot  in 
ttiQc  Iw  equally  suocraalul.  Those  companias  aUo  rendered  tb*  ninniag 
ol  tramways  and  IlKhc  rallwa)!>  in  country  district*  an  easier  and  mom 
iKini  ini  111  inatter.  while  it  would  become  pnu  ticable  to  run  electric 
lu  .  i.:iii;Lttt»jr  motor  car*  in  which  the  accuroulat4>r»  could  b«  made  com- 
piinitively  small  and  rn-:U'  rf  nr  . ahU'  tui  charHn;-'  sifter  quite  short  rno», 
t"  he  re|>Ia«ed  by  citivi  ••■i-  iva.iv  chaiK'-il  I'l."  |««»»ibihty  of  applying 
elbtlricitj  tu  agricultural  purposes  aiil  »urtlij  of  consideration. 
Eiperiment*  had  bOHl  BMda  bjF  a  lew  people,  aniong  others  the  late  Lord 
Haliabury  at  HatAeM,  hot  pmbab)^  a  good  deal  more  might  be  done. 
I'lougliing,  movrincr.  pf:\pinB  t!irrehin^'  iin  l  inaii>  '  Iher  operation* atl|bt 
all  be  econoniiealh.  li  i.i'  -  Ir.tri.  <1It  i:[ix.'tri -.ty  aad  gas  betwem  thooi 
oould  brills'  xb  <it  itw  uu»luiui>  oi  titr  nufitkit  uuiuiiice  in  cities. 

I'roi  1  .  A.i  111  iK-WiliMin  wille-oiiiUiciiren  «p»-i-iad  <  ourKC  of  Icctun'S 
tu  senior  «liuit>iiln.ul  Uiv  Klt«tnciil  Suuidardi/iU4{,TctsU<i4;andTrain- 
ujC  Inetttatioo»l''aioday  Uouaa.ChailaKt'i«*i'4to«idtLandon,\V.CnOii 
TborsKUjr  next,  Nov.  n,upoD  "  Vinel-Comnt  Motor  Comtmetion." 

Lodbuiy.— At  llw  Oomnl  luaeting  on  Uoitdoy  a  ■nb  coninntiex 
(im-ludiu«  aM  OMHlber*  oseept  gaa  eowpony  ■barcliddeno  wan 
a^oiatad  to  eoMidar  tbo  qneetion  of  lii:hting  and  tb<  i  i  .i^iit  iiiiy 
ot  onotins  abctridfy  wmIib. 

UbMir  Uilltllt-— U  haa  been  decided  to  IIkIU  Hull  public 
libraiko  atectrical^y. 

]<Uht  Bulmy. — It  is  proposed  to  construct  a  line  mil  iii>e 
length  between  Ackworth.  near  I'ontefrael.  iiiid  Iiimimghatn,  Lilies. 
The  Hclienie  appears  to  meet  with  the  general  appro*  i.l  uf  Itnd- 
owners  and  others  on  the  propoM.'d  route. 

Lbtaallf.-  Adepululionfi  i  in  tlj.  Council  and  the  li.»ii>  ll  \  T.-  im- 
ways  Co.  recently  waited  iiixim  .Mi.  IL  Cimham  ilai:i-.  run- th- 
ing engineer  to  the  Sot!«h  W  ill  -  Jjlectriciil  Power  Dislriliution  Co., 
to  indue.,  the  coiumv:  t.>  iuriake  ihe  supply  of  el*Ctn«lijr  OHd 
the  conatruetion  and  Wuikiug  uf  eltx  tric  trainwwye  In  the  ffiatnel. 

London  Oonatj  Cdnnetl.— At  Tuesday's  meeting  the  Highwaja 
coiiiiiiiitee  rt^cviiiUMndcd  lui  oxpviidiiurv  of  £l,OtKJ  lor  tbe  pnrchaae 
of  u  motor  brmk-down  van  and  motor  Mtr  for  llw  nio  of  the  tram- 
way  ilcpitrtnunt. 

/.  I  .(  .  /  r.i««ii  iiyi(nivtridin' •.'.■>■■  (,  f,  W  -  A  report  wM  aubmltled 
by  the  Hi>.'hwajs  commitiee  a-  tli'-  iih.i\r  \rt.  slc,  'M  uf  which  >.MSf -i  ly 
e«eh  borou^fh  council  absjlutc  power  of  vetoing  the  use  of  any  o\erheaa 
ayitem  o(  eleetric  traction  in  it-  dUiriot.  The  .committee  urgtd  that 
iJiii  was  not  a  position  in  whidi  the  tramways  authority  should  be  plaoed. 
Sneh  a  vato  tied  the  hand*  of  tbe  tramways  authority  in  the  inauagement 
e(  lie  biisinraa.  Sarioos  pnwtseal  difficulties  had  ari^mi.  a^t  wa;  to  be 
eipected.  The  important  .^(■►tion  a«  Ui  Uie  localitie*  in  which  and  the 
extent  to  which  overhead  tr.n.  -i  n  should  be  employed  wa^i  a  matter  (or 
subneqiwut  decisiioo  by  tbe  Council  Tbe  report  proceeds  to  deal  with 
the  -tiOlf  anarwiaad  in  N«ard  to  the  eloetritication  of  tbe  tram- 
ways netth  Of  tbaThaiDoi.  In  Ifal*  oonneciion  they  had  made  pro|iojals 
to  adopt  both  tbe  ov.-rh«-»d  uxl  the  conduit  systemi,  their  i  '  1  n:  r.il  (i..iUoy 
being  to  have  conduit  J  i  th.  central  portions  »nJ  the  overhta  i  m  i:i'  wt- 
lying  diMticli.  They  found,  however,  that  a  number  ol  tbe  k<*l  .i  Ij  orilie* 
yiiim  not  agreeable  to  have  the  nverhejjd  Kystem.  As  a  result  of  the 
utesent  state  of  aBaira,  a  largo  nuuiber  of  tli'il^'y  I'opulnU'a  diatticW  ni 
wbUbtnuBoaydawloiaMnt  ia  mtanU?  be  ecriouilT  pre- 
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jndicrd,  t'oilci  th«>« ciix'Umktonocit  thtcumuiiltcv  iu^etl  lui  liia  ^iViui  lin/ 
orders  io  \ir  8U»ptndtd  to  allow  c>{  I'vlmineiitary  powers  being  waghl  U> 
rrlievc  tltc  Couiivil  of  the  obliK*Uon  Uid  u|>uu  il  by  aec.  '£)  of  Ibo  1.  C.C. 
Kli-i  til.  u  Cover  Att.  1900,  <•(  odUiniog  the  «om«at  «t  Ibe  HvenU  mud 
ttuthnnili  H  wncrmed  la  Ui«  uM«(MQvcr)iMdqi«t«a>«t«laaMeUMdoa. 

't'he  rciiort  w»x  •Rrrad  to 

7'riiinirriyii  in  .v<>i'ir<inr/  — In  connection  wlib  M  tetiPwUoa  Ihhii  Croy- 
don Corporation,  I  likt  body  pro|Kiscii  la  trek  poiMH  lACltcnd  ib  tHUBWayi 
to  the  bntniditry  nl  the  County  of  I/>ndon  Hi  k  point  oppoeits  the  hieh 
levrl  entrtnoe  to  llv?  Crr^tal  r»l«cc  (aSTyd*.  ol  which  voaU\  be  in  the 
County  nf  I.mrldn'.  Tho  coinmitt*«  rccommenJoJ  that  th--  Council 
obtain  l'iirlui:ii<  nUry  powers  to  conttruct  Uii«  portion  an  l  u'i€r«»rds 
eolcr  into  «n  «rr»iiK»meOt  with  Crnydoii  tor  i«oitii«K  it.— AytCiJ. 

St.  ilmrffkboiu  Mkciric  iJtjhiiH'j  —Contuni  «ra«  Kiven  to  tlie  appli- 
mtkin  «t  St.  Marylebon*  Connei!  for  pi^rmlsiuon  to  increaae  the  preetare 
o(  supply  (rem  the  50  to  100  vaitt  on  the  sltrniutln^.'  &n<1  ccntinuons- 
currtMtl  systeniH  to  k  unitnmi  continuotu-eumtil  -ujijilv  a.\  JIO  -.o  i- 

Jramtcayt  mrr  Bliui/riart  Itriiigr,  >(<'.  -  The  reeommeDdation  by  the 
Hicbmy*  cwBmitt««  thtt  appUcstlon  be  m«d«  to  FnHaBMttoMiiible 
theCouneRto  eoiiatroci  trBrri«rsy«  scrou  BluekUni  Bridge  ■nd  along 
the  Victoria  Embankment  «i  far  as  Waterloo  Bridge  (a  lotal  length  of 
1^  miles,  at  an  »tiiuated  cost  tor  conntrucllnn  on  the  oondait  nyKtem  of 
£103,0(10;  cost  of  cars,  RCneralinR  station,  t  i  .  £i1.  ifK) .  total.  iMfi.OOli, 
was  held  over. 

Wir  VitiuhaU  Bruhir  W.iinirav.  -The  HjjjluvAja  cummittee  recom- 
mended  tliat  applieatlon  be  made  to  rarliaAteot  for  powers  to  eonstioct 
tb«  liae  ol  traruwttVi  auth>>ri«e<l  under  the  h.C.V.  ^Vauxhall  Uridge  Traro- 
mya;  Art,  ma,  oW  lh«  wm  VmhImII  Bridn*  for  daalrie  tiaeticn,  at  a 
cMt  ar  JtUtiMO,  KtA  tU»  mw  «p9i««(d. 

If  IWitilf  HT  ITInt  1 1 1 1  Tnmwayr.  Mikiirh<-><t«rCorporttti'>ii  hii\  ^ 
given  offleinl  ttotioe  to  Mniii'lH'«i<-r  Scnihi  rn  Troiuwav*  «  'i>.  of 
mituuioi)  to  Mquirp  ili«  ooro|Mny'*  pow«r«  in  nktion  to  the  roii- 
ntruction,  maintenance  mcl  VOrkinK  of  tnimwayH  in  Dnclclou'. 
ClioaJlo  and  Oatlt-y. 

Uezieo, — So  country  In  llio  world  tpvos  liij;))vr  promise  of  riec- 
tric.il  11  \  clopinont  than  doM  Mvvico,  wlicn%  over  its  large  extent, 
n;tt4  i  pi  n  er  is  anaiting  applicnti<>n  to  every  class  of  industry  for 
which  |iowcr  in  rc<iiiircii.  >ieveral  of  the  larger  towns  which  ivoro 
only  a  few  yoam  ago  almost  «iLclusi\elY  aKriculttiritl  arc  now 
becoming  large  inanufnclnriti);  ccntnw,  chivtly  owing  to  the 
proximity  of  watcrpouer.  This  particularly  npplic'!)  to  Gnuialjara, 
the  capital  city  of  Jalisco,  where  tii«  proximity  of  the  JnaoMstlaii 
Fallt  tA  the  river  Lena*  ten  being  ntiiieed  for  IIm  ||MMnition  of 
oloctcie  comnt.  Thl«  dty  it  tteMraunffui  Importknt  railway  centre 
on  the  Mexican  Ontnil  kvxIoui.  Uaxnca  is  anuiher  town  of 
grOwinc  importance  where  electric  poucr  i«  irtttutnittMl  from  water- 
l^neraUnp;  plant  in  the  nei){hbourho<Ml.  Thiti  tawn  is  lighted  elec- 
trically, and  is  llio  centre  of  much  touriHt  trulli  ' 

Mexico  Citv,  »)WM,  hji»  v«it!y  d<'Vf  !i>pril  n'  Itr.o  years,  and  is  ii 
conspicuous  cxjimtili'  nftl'i'  mhi.iu'.i  i:icuN  v, m,  !,  inn  b*.  u(rcct«'d  by 
means  of  electric  iightuig  au<i  elwinc  power  at  rcFWinabIc  chargps. 
Oflato  aCiUMidiMI  eoMipriHe  (the  Montreal  Mexican  Light  .V  Tower 
Co.)  hae  acquired  a  eontrolUnK  inherent  in  a  Oertnan  rouipnny 
epeinitinf  in  Mexico  City,  mid  a  London  mmpMiy  (the  Mejiican  Uas 
ft  Bieetrie  liifrht  Co.)  hus  recently  couinletM  a  new  UMidern  elec , 
tricity  »iipp|v  Htation  at  H.in  I.aj'ivro.  'flie  street  tratnmura  of  the 
city  «rr  i-  .n!i  .  lieil  by  an  Knulish  conipiuiy, altliough  both  AmericM 
and  d'  1  11.  Ill  Interest*  are  c<>i>»idt>r«M)  i!i  x\\\^  vculnit". 

.\t  T;i:ii)j^i  ii  -4  IS  Htatvd  tli-it  :iLr  Im  ul  .  li  I'lrir  l:,'iiliiii,'  L-:m.p;iiiv, 
which  uni.  iot'uieil  aoine  >eiirsago  lo  laJie  oxer  it  cuiKe»«ton  granti^d 
by  the  State  ami  by  the  city  autborilies,  has  (p»  en  only  an  indifferent 
■erti'ic«,  ami  Uiat  recently  a  new  local  rompnnv  hits  l»eon  toruieil, 
witb  a  eabecribed  capital  of  £3MQ0.  1  Ins  >  lupany  has  a  station 
in  course  of  erection,  which  will  ehortl.v  l>t  i^ieneJ  for  supply. 

.\  concession  li.-us  been  (granted  Ui  Senor  Luis  L'garUi  "for  the 
appropriation  of  wnler  |)0«er  of  a  portion  of  the  nver  I.enua  (in 
the  tSlnU'K  of  Michoaci'iti  and  Uu.inajuatui,  Under  tfa*  eonoCfvion 
Srii..r  I  niirif  IS  cmpowen  -l  to  import,  fcee  of  du^jr,  oil  neceoiary 
iiiiuhiiM'ry.  appiinitiH,  iiutruiiieuts,  fic. 

\  simdiij-  rimccssion  has  been  applied  lor  hy  Sefior  I).  Ituarte  foe 
the  waUti's  of  thi-  river  ThnlMejjnnlia,  near  tl'n-  town  of  San  I.uis 
Ayuean.  The  "  Oiano  om.  ial  ■  of  Oct.  12  and  1,1,  which  eontiiins 
partwulara  of  lhi-«»^  coucessiona,  can  be  inspoctvUal  ibcCDUiuicrci.'O 
Inti>Uii{(incc  liianrii  of  the  Board  of  Trade,  7»,  tlaiinelMU-rtrcei, 
L«ndon,  K.C. 

ThfK!  electrical  developmeiiti*  in  Afexieo  ciiuse  a  eousiilenOile 
demand  for  iltrtricjil  plant,  apparntiis,  aecen-<iirifK,  in>»terinl  and 
suiidn,  <.  and  Uritiih  uianu<aoturer»,in  epite  o(  the  nearnew  of  their 
American  cottipetitoco,  SM Bdt  onl  of  tho  nmaing  in  x^paAtn  tfacso 

isujiplle?.. 

The  tigure^of  the  imports  i.iro  Mi\ie(iarc  not  available  later  than 
IVKW,  and  uliow  thiil  W.'HJU  mm  of  elertric  light  wires  and  cable" 
were  Importi-d  from  the  I'nitcd  State.i,  tierinany  niid  the  Ciiiled 
Killgiloni  in  this  year.  I'rtiuary  and  aecoudiu-y  batteries  tu  tins  value 
of  £t»,M4.  meande&cciit  lanipo  and  0ahao  £7j6U0i|  twcbinM  and 
VDimM  and  larifc  iiuporte  of  machinery  hoins  aim  Keted.  While 

the  raruMT  eUw  of  ^o>kI>  wen-  im|ii>rlit]  rlii>'l1y  from  the  United 
Statee,  Ilia  United  Kingdom  stamU  CL-ily  lirni  for  >iueh  uiticli  s  u« 
ateain  engine*,  craaca  and  Ufts  aud  oertain  claaeM  of  litaeiiinerj-. 


Uorpetb- — llie  l.(»cal  liovernment  lionnl  intiimued  lo  tlia 
CoiumU  that  thf  jr  cannot  aanotioQ  tlw  grantiiui  of  a  l«ait#  of  land  on 
thoLowtltoiMMns  to  the  NorUwm  CoitntioaKieelriciiv  Supply  Co. 
Idr  a  power  slation  until  Ihey  nre  auijured  that  smokc-eonimining 
apparatua  hiu  been  in.stiiUt'^l  and  is  working  Kiittsfaet<irily.  A 
cnvenaiit  i*  lobe  inserteil  10  this  effrri  in  theh'nxe,  and  the  Conncit 
aUo  reserve  the  right  of  re-entry  in  ciui'  of  brench. 

Mnsicipal  Telephony.  On  Mondnv  a  deputation  of  reprext'litn- 
lives  of  .Municipal  Corponiliiins  owning  and  working  telephinic 
exchanges^  waited  upon  thi  I'n  tinnht  r  <  I ,  iimil  :\MtA  Staole^l  to 
lay  before  him  their  vn  v. v  i.f  i In  [irii|iii-.ril  'iri|ui»il i'.4) of  tlw DatlOBol 
Telephone  Co.'s  uudcrtakmg  by  tiie  iiovemmeiil. 

Lord  Provost  air  John  Ore  I'Vimrose  (QlasKov:'  actitl  as  ehatmiaagf 
the  deputation,  and  wae  aeemnpaoied  by  Bailie  J.  Alesander,  eonvener  al 
Ola*«ow  Telephone  committee,' Ur,  John  IfaeVleai  geMral  nmanerat 
uiasgow,  and  seraral  others,  IneMim  i«pv«*enlative«  ftem  OoerMcy, 

H3II.  l!iii.'hton  And  Swan-p-t. 

Ti;i  Lii-.,i  I'll  :■  -1  su.ii  ilml  '.Iki  i|. ■i-,i,t,il inn  n.ri'  in  n  I'.iiii  n!  ;mi 
iiJtiiible  uixiety  and  d^uU  j.,  u>  tli«  future  and  that  urnded  to  restriei 
their  efforts  and  prevent  iheni  cnirrinK  fully  into  the  devetopawnt  ot  their 
enlerpri^.  They  dmiied  to  bi?  in  (X'rfeot  line  and  co-operatlnn  villi 
the  Governmeot  in  vlmt  l!ii>  li  i.  aiwl  if  the  Oovernnient  wt» 
acqniring  the  uml- rijilinn.'  nt  ihi-  .Sntlunal  Co.,  thry  thought  Unit,  !i\ 
etaboratiog  iha  trunk  lines  and  periiapa  seeking  tbs  larger  cnmiiiaiuUei 
to  wOrhoBtlhoioealadniini»tr»tinn,  tlii-ni  might  b«  a  hue  ot  operation 
whleh  would  he  eitremvly  lieneHelat.  They  dreailed  that,  through  a 
partial  ae<|uioilion'-say  of  ilie  London  srstem  of  the  .S'ational  Co.— a  eon. 
dition  nf  things  might  arrae  that  would  lie  full  of  dilliirnlty,  drnibt  and 
dtngtr  for  the  nmniei|ialilipK.  Iwoetii  I'n  vpmiH  »l  once  •■incelve  the 
company  fre(«l  and  e<|Ui|>ped  nith  ml  iiu  inikl  (  ii;i  -.nl  frnm  ili-'  ■j.V-  i  f  I'n 
i.ondoD  Gooc-em,  entering  ihr  pn>vitKu<j^  .tnil  gi% ing  tlieiii  a  iis.^  ume  by 
making  the  eiMditiona  on  wbicli  tliey  might  work  cmttbiMr  evfiitnal  mira- 
tion moire diffiuitl  than  they  weic  rvnn  at  present.  As  ihey  felt  that|tt 
W71-S  In  Te«{K>ni»>  the  ir-nmrnr  tidotions  of  .Mr.  Hanliiiry's  Select  Ck>iu- 
nui  in'  Liuu  l.n- V 1  n'rfn  li  iiitn  tnin  petition  to  breakdown  the  monopoly,  and 
to  that  exten',  as  they  beUeved,  to  strengthen  the  hands  of  the  (iovemmeDt 
to  laiga  inniioin  in  the  tatore.  tl»«y  tboaghi  they  were  eatiUadla 
eoitiMsratloo.  Aaolotion  of  the  matter  would  be  for  the  great  nmnioi. 
piahties  to  have  such  working  In  conoort  with  that  o(  the  OovemnienI, 
giving  B  lease  perhaps  tor  a  number  of  years.  They  wodld  weloome  any 
mdiejktioD  of  policy  tbst  w-ii'il  make  Ihtir  coutM  clearer  and  would 
utrongtbcn  their  bands 

Aid.  Cari>kn,  chairmau  Urighton  Tvleplionc  coinmillee,  also  spoke 
In  aitniUr  ttrain,  and  in  reply, 

Li>rd  ST«Mj:rsBid  that  \%  to  whether  or  not  the  Post  OflJee  was  \o 
(>t!rphaj»c  the  NBti-:<niil  Ttlfji'-mte  Ct  nndcTtriliin,!  la-  inHilJ  nnr  e!tpp(>"'» 
an  nfiiriina  nt  .^^ly  hu'K  '.li  '  i:i-(roU:r- nn';  sfi  mI      lie  had  prnrin-.i'.l  In  ill" 

House  ol  Commons  the  lint  report  »»  to  whether  negotuitioos  could  or 
coold  not  ha  iaaeeiafnlly  concluded,  and  he  had  furtlier  prooiieed  that  a 
eoMmiUee  of  the  Honae  Hhould  eonsidor  the  terms  of  any  a'n*emsnt.  Be 
was  under  a  disadvantai{«.'  in  arguing  a*  to  what  the  arrangementJ 
with  the  nnuncipaUtien  would  be  if  they  were  able  to  arrive  at  a 
deciHion  to  purchiHse,  uSiiih  hi>  did  tu-i  juiy  tliey  vrrf  There 
one  thing  he  coulii  eiiy,  mil  tlinl  wn-'  that  n  hmi  hi-mt  i.^it^n  cuciteni 
plated  that  thtie  tdiuaiil  be  any  question  ol  btjippmg  ih*;  liceu^ie^  ^1 
thos*  who  were  at  present  lioebaed  before  the  end  ot  their  lioenoe, 
except  with  the'r  own  eon-ienl;  and  whatever  arrangement  the  Post 
Oili>.T  :-hunl J  CLi:uf  ;:!  uiili  l!w  Nalinna!  ri.,  it  wauld  not  interfere  with 
Uir  lircnci  -  rli.Hi  ■  vi.-t.  :!  al  pri'^cnl  I  n  li  r  n  i  clrcunistauceA  shonU 
h«  eontcmplale  any  purchase  ol  the  NattonsI  Co.  which  would  be 
partial  in  ahmBOtar.  He  looked  upon  it  as  essential  that  it  should  not 
only  be  the  Landoa  area,  but  that  it  should  be  a  general  and  compre- 
hensive purchase  of  the  National  Co  He  must  remind  thrni  that  it  had 
been  contemplated  that  it  the  Government  did  parohaw  the  National 
C^l.  they  wfT','  a1-o  cntnlcd  to  purchase,  even  it  they  did  not  do  sa.  '.vm-\ 
tho  vftiiou-  niiiiic  iniliuiT.  lieeausc  in  every  lew*  thoro  had  lieei:  m  vjrteJ 
a  proviso  to  xhe  ailed  ibat,  at  the  termination  of  such  l«*te,  the  tiorero- 
men!  aiigfat  buy.  and  it  they  wiihed  the  OorpsmlMH  aheoild  aaU»  anoh 
telephone  apparatus  as  Ihey  had  got  on  whnl  were  known  at  tram- 
way temi3.  He  thtn-fnrx  felt  that,  in  mskinir  any  nrranRements 
tor  purchas;u^  tin-  Nmi. md  Co-,  they  coul'l  iiavc  lui  nf  aivnini 
to  a  certain  extent  the  various  inuuicipaliticx,  because  the  arranm- 
menu  with  regard  to  than  were,  ko  to  spcuk,  cut  and  drlad.  Ha 
might  point  out  that  while  Mr.  Ilanbury's  eommitii!e  reeommeiMltd 
competition,  Mr  Hanlniry  forc>uvw  that  there  was  a  chanre,  and  that  it 
might  be  the  duty  ot  the  f  ioN-rrnnient  to  purclixse  tin  very  undertaking) 
which  were  brought  into  exixtenec  for  tl»r  [i  trpn;-  nf  ivimpclition.  The 
telephone,  like  the  telegni{>h,  was  not  n-;!y  i:  ,;.  i  rii  >l  .viih  looal  aJIails 
but  went  outside.  Theiv  were  curliin  ejiscs  whert^  mudl  of  the  bosi- 
neaa  was  done  ooiaide  the  town,  t'odat  IIm  prepOiaJ  of  the  depu- 
tation they  would  have  menf  mnnieipalitie;  eidi  with  lU  own 
employia,  Suppo-mj?  a  iriiniripaUtv  -i'"  "ip  't-  wiwe.'<  to  a  very  hl^h 
point,  that  woultl  ut  nm  r  1,1-1  n  i.  ii  li^  1  l-,ir  m  i-.i  rv  municrijiuUty  tn 
pot  up  the  wage^  to  exactly  the  name  point.  How  nviil'd  the}  be  able  in 
nmHtowaa  to  differentiate  between  lh<i  wages  of  nu-ii  dOW||(ariHl]r 
the  aane  Hod  of  woth  ?  There  it  seemed  to  him  they  woml  have  no 
more  conUul  over  the  fniployi  :^  iind  their  wagei  titan  Ibe  PmI  Office  It 
was  dilUcult  to  go  into  all  siiVh  <p]estiim!,  because  be  had  not  the  figures 
The  amount  ;f  mnntripal  i  nu  -prisc  in  the  matter  was  very  maall  indeed 
Excluding  (iLi-rii-iy  nnl,  1.  1 1  uniclpslities  were  U5inj'  imwers. 
ei^shl  others  had  applml  lor  iN  rmission.  but  not  one  of  tln-iii  liiul  eanied 
oai  iM  lioMMw.  AU.  Caidea  nad  oioalioiNd  the  firitihtun  ligures.  but  of 
40Ll|0llhouiahalU«rslhaN0lll]rl,*>0loa]ithat«iephaoe.  In  iho<«  matters  the 
gifati]naati«iBot*i|tMMetiUHt«oai*bit»pla]r.  Ald.Cardoiba4«aidthatbe 
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own  tcl«|ih<ia«K  If  peniii-amn  w?n"  givpn  to  niunirip»lilir»  thn  (}<jT»ni- 
meni  would  baro  to  traD>^er  protit&ttls  pui  at  th«  vbulc  undertaJcing 
to  tbe  RiunieipalitT,  aod  the  GoTerDmenl  woold  be  saddlsd  with  tlie 
unprofitabl*  parti  in  the  Bmaller  toviu  and  Tillagea.  The  qu«iiti»n  ot  the 
f«isrc1ms<>  r^f  fhr  Vrui- iml  Co.  must  be  coaaiderad  ax  a  whnlc,  and  »n_v 
aiTiii  ^-1  iiLr  r;  ilmt  miRht  N'  niRiif  or  considered  adviublr  for  the  Iran  fi  r 
o(  inch  powcn  to  mnnicipal  aulhnritiea  mtmt  im  MoaJ  in  it«  «nlirtii> 
Vti  Ml  to  |Uti  •MHf  MHIllilpililf  dMt  VMmI  tor  th»  ttkphone 
woild  liaT*  to  l*ke  it  Orer  and  werifft  whetlwr  it  U1M4  It  or  not,  leavins 
in  the  hands  of  the  Ok>femment  aolely  ol  the  trunk  ltn«<)  He  did 
not  know,  o(  ooum-,  what  I'arlianwDt  wnald  dmtili .  I<ut  p>  iM>iuiU>be 
would  nmr  liimaclf  iiuppoit  an;  view  di^Ti^nt  from  ibai.  lutd  b«  oould 
noi  nj,  ill  pn-MDl  lircuoiitanrrv.  thst  Iik  thooKht  the  transfer  of  any 
portion  of  tlie  biuinos  to  monicipalitu  h  had  cuoduoed  to  cheapncM  or  to 
rfncifDcr.  I'lKlvrDO  eirctttnttancec  did  he  cnniemplule  any  interferenoe 
vilh  exiHtinu  liceiMwt,  and  under  the  rrty  « umt  of  cirouniiilanc«6  thr; 
had  ct'rlainl.r  nevcn  yrarx  to  decide  what  polir;  nhould  be  adopted  toward! 
■nnieipal  cofixiniKm''. 

HoWCMtlQ-mi-TyM- — Tl•,^>  Tnifuwti^n  foiiiiiiittcv  liern 
aulhoniu'd  t4<  obtain  liiiiicti'-ii  tu  i  li<  .n  i  r.<  i>.'H  for  Und  and  huild- 
inini,  filtltii:  ^liup  <  ,7iii]inicnl  ami  »tr<  vt  iiiiprovciiii'iitR.  This  lonn 
wi!!  Iiiii  l:  >    iiiionnt  borrowed  fur  Iraiuwax^  to  JfJTO.tXH*. 

NorUk  LoDdQS Tramwtyi. -  St.  Tanrraii  Coutiol havednttruiiiK'd 
to  tldHer«<  to  their  dM-ision  to  only  consent  10  tlw  >dill|(MMI  of  •■ 
tindeKroiitiil  coiuluit  »ystt'iii  ot  tluctric  Iraction. 

OUhuB  n&  tMhdato  Tnunmf*.— The  mv  line  fft)  mih-  i  > 
lenRth)  in  i;o>ton  MHl('roiii|iton.conn»rttng  thetlUliMniiiiii  l(<>e 
dale  tytUvM,  ma  o^ned  Uai  irock, 

OlftVt.— Th*  Osfotd  ItivMm  «riti*  tntHA  M«>di<>al  ARaocintion 
ha\e  inKtitUn)  the  eirclrir  liglil  in  ihv  I'm  liivfin  Museniu  h»  ii 
iiinrli  of  appifeiatlun  of  the  i^-ni-rtiiiil.v  of  tlie  I  niv.  r-^itv  in  nlion  iiir 
Um  a»nc>riation  to  iiiake  iwr  of  their  buildiiii;*,  &r.,  diiriog  tb« 
niMling  of  the  muucijitKin  in  .liilv. 

Vaialay.— ('»!.  Von  l>.>iu»  haa  aatoiaUjrinapjctad  tbe  parmftiwnl 
wity  of  thi<  Il<>nfren  and  AUMlainah  Mtaiulaa  of  lh»  I'MiIvy  and 
di^ttrict  iraiiinay  !iyiit«ui. 

Forth  (If.  AaStnltal).— The  pr«M>nt  eleetrieity  aupply  works  of 
ihp  I'-nh  (lAH  Co.  Mns  now  (a%  kMl4«d,  naw  woriu  are  being 
>!Li-i't-  i.   Tlift  oompmy  DM  IJM  conauiuen  on  lla  boob  tl  the 

pi¥««tit  tituf , 

Pljmonth.-  ^vanction  to  n  loan  of  £'il).(Mii>  for  rieetrie  lighting 
exlt^nniimii  htm  been  oblwiiitti  by  tlie  t'  lvmrnnon. 

Pailtypridd.— The  t'ounril  have  im  i  .-  l  sadcUon  tS  4  lotto  of 
£6,0U0  lor  the  purchiiM  of  the  locnl  Irniuuiivii. 

FrOOtwioh.  SiUlord  Corporation  liAS  received  annction  to  borrow 
^,000  for  ati  I'leririctiy  project,  <tnd  it  i<>  anlicipali-d  tluit  mipply 
will  be  started  in  about  a  nionlb. 

BaUint7  Motor's  Boeord  lifo.— Mr.  .t.  AnJ.rwin,  nmmmer 
of  the  H^iv  hv  .  ;>.  Wiiulsi.r  *  Aiiihewthnry  Itiiilway.  OnUirio, 
receittly  n  j'lirinl  on  ii  \\  i  ittiiicliouoe  12  A  railway  motor  luulvr  hiit 
chiui;.'  will  li  lir  i  li.  .  I.  u.  eoiii-tHnt  operation  for  vinhi  yeiirn,  c^ner- 
ing  during  that  time  a  distance  of  aiHiruiLiiuntely  l.'iO.lKM)  iiiilex. 
liagnnid  IcplacoOMmt  ol  bt«oll«HM(nOtoUlng  of  beai  int^  ami  turiiinx 
np  Ofth*  «(Mnni1«t«tor  tho  molar  had  not  OOOt  «  penny  for  repnirs. 
TliO  nrinntierv  nr,]  frcM  colli  on  intaCtt  W>d  the  only  Hi^ioi  of  weiir 
are  on  ihf  t  i>:iiimu[  >'.iir,  whieh  luM  be«n  radneod  plin.  by  irtminK  np. 
The  wrariiiR  depth  of  the  wRnK'nts  in  Jin,,  no  that  if  the  winding 
holds  out  the  luutor  should  last  another  i-ij;lil  y  ears,  and  ilonbU-  its 
alrpn.h-  n  rjmr'f;nb!r»  mileage.  It  is  said  thai  tSbi  r*'  are  several  otiier 
liioi<>i>  u(  iIk  bHii.'j  typo  working  on  the  hii'  th  u  Ituld  nearly  the 
iwiiie  record  and  iiuvc  Wen  enually  frte  from  m-nous  repairs.  Tliey 
are  al'  operateil  in  sinste  eqnipment  atid  under  IHlt.  Mn.  As  the 
mad  is  practically  level  and  witboQl  slmrp  curve*,  Um  ooitdilion^  of 
«urkiiit'  fire,  of  course,  favourable. 

BMdlnf.— The  Trauiwayscuiuiuitt<>e  r<!«entlyi«OH«odaaOieC(mnt 
from  Mr.  L  E-Winalow,  joint  coiMnkini; engineer  for  triuiiuuys,  fur 
itil,6il0l  13*.  Sd.  OOmntboiOil  (Im«  £1^600  paid  on  aocouiUK  and  ion 
the  Te«oinilWlidlllioo  ot  ihe  oorninittee)  tho  Couneil  have  denial 
liability  to  Mr.  Wiiulow  runimi»«ion  onetudiMl  in  the  acc-ounl) 
npoii  Messrs.  I>ick,  Kerr  Jc  Co.'s  reiN'Ui  ooianici  for  iidditional  cars. 

BodCAT. — ^fei<Kr«.  .1,  it;  .1.  S,  Kiirit;)it  hnN  (•  submitti  d,  on  )>ehnUof 
ileSNrK.  .Inhnn^in  ,\  Vliil1i|i!«,  r.  |^r"*ptT^j\l  f;*:  tt'.f'  'iTJM'tion  »nd  workin^j 
of  electricity  supply  workn. 

Mewrs.  Juhnsuii  .t  I'hillips  would  Mlbmit  a  lender  for  proTulinii  a  com- 
plat*  eleoirie  liKhtliiK  -  '  -  ItlHan  llIT  Btllwir.  N"''*  on  specilieatioaa  to 
M  prepared  by  Mi^rs  K.nriRht,  lb*  OOMbMlon  to  pay  etnt  of  preparing 
the  ■peciHcaliunn,  and  to  )e«*e  from  the  Council  a  sitr  V.t  thf  T-nrV^  (rir 
alternatively  purchate  a  ^te,  iheeo«t  to  be  Included  ii  >  ii  ^  il  rip'  i, 
diture)  The  Council  to  )iay  to  the  contractons  the  amnunt  ol  trativr, 
80  per  oent.  ul  loul  contrail  price  belof  paid  during  prnKfc^  of  work, 
lu  iiercent.  on  completion,  and  the  remainiog  10  per  oent,  one  year  after 
wwiphMon  o*<ho  worit.  ThoBvtotohoeliHBedlgioloGtiiaoloDoiiir  ■« 
not  to  oaoNd  M.  por  oaU  lor  prkwto  Ufl^iag,  U.  lot  paWe  Ushlias  and 
3)d.  for  poirer. 

Though  the  Cunncil  hnve  decitled  not  to  barriMrllMHMy  M  OUSgCatcd, 
(h«)'  otfet  to  cotiaidttr  >lt«rimuve  proposals. 


BipOB. — A  ii»tiiM'<l  frmii  Bf(  s.sTK.  Ftwte       Miliv.   nsl.iiii:  l!-e 
Councira  n<>seiit  t.i  itn  it^iphi-uli' tm'  a  provisiniiKl  fItM  uu- 
nnler  has  been  relerred  to  tiie  Liitai  ataii  i.lectric  l.it;htuig  citKnutt 

Buncora.  — The  asrreenienl  for  the  tmnsfer  of  tbe  HniH  i  n  I'r-  ■ 
 il  ih  i  r  IHlW,  to  the  M<»r>M-v  KUxlric  Supply  Co.  h««  been 

»e.,|. 

South  Af lies.— Th  A  "llri;it.li  nn>l  .South  Afiicin  I%\]wrt0a7eiu<" 
stnteri  that 

The  ITmtala  elcctical  acbetnu  ureimred  by  Mr.  K,  G.  Clifford  Joneiand 
Mr  W  T.  Ohve  |Mno«idea  tor  utilisinR  the  water-power  availiible  at  the 
I'mlala  Falls  :  which  have  a  fall  o(  71ft.,  and  will  supply  2<>  cuhir  ft.  per 
sec.l  in  the  ►•••tiet  »liori  cf  rlivtr:c  I'  lrient.  Ta.  Ititc- iili.i  .-"eni^lnrs 
are  to  bcf^l  doun  ul  U.r  ^..wi'i  ^UUi>li.  c.lrnnt  '.Mil  iu  lu.li:  ini,tc<l 
ul  5,000  volta  Ui  »  sub-staiion  in  tlie  tuou  aiiij  in  Utv  w,tli:i  aurks  for 
pumping.  Il  ii  anticipolad  that  i,OllU  Hep.  lampx  will  at  the  ciutsst  meet 
the  demand  for  li^httliil,  llMllodln|  'iOUpObliie  lamps 

Tli.  KingwiUiMMlow*  COMOU  an  Mtllf  tUfM  to  OOMlllOtllO  mxltr- 
takiM-  nt  tho  Kim  BtMirlo  FoMT  Oo..  and  lohMwr  jittJNM  to  Mm! 

purjiOse. 

riant  and  Biatariol  to  tho  AHml  North  alcetrk  llrhtint  oohamo  i>  on 
its  muy  out  (roim  Bnffluid.  and  Includes  tsro  4Sk«.  djmanwi,  two  Sk«. 

boosters  and  a  balancer  supplied  by  tlui  Industrial  KiiKinNtin^  Ci>,,  a 
Dart  storaite  battery  ol  .dm)  ampere  hoars'  capacity.  Croiupton  switch- 
t-ii.trd,  Prilish  Insulateat  .t  Hrhhv  armoured  eal'Ii'=  :i  s  rirriel;  .V  Ititrhie 
lr:ii..liinj!  erane.  Neiii-l  littiLp ■  lor  public  lltilii  n  l  xtv  1 1  ii..  •it|i|t;i*.^i  l  y 
tlie  Ntiw  Uritish  Kogineerin){  meters  by  Ctiauibui.uu  A  Uu<Ahani. 
;>  I  d  houMC  vlrinc  ■MtHrlol  BMto  *  Cawilar.  The  Reoeralurs  ar«  to 
{.  driven  by  turUM.  operated  by  water  torn  the  Orsove  Itivci.  Tho 
three  e  LMhiincous  onrrent  "yotfoi  with  a  pMiMreaHtiOvoita  betwoOB 
the  OIL' I I'R"  been  adupleil  u.'i.l  ilie  .olUigMOt  OMMaon' tomlMtlO 
Bill  be       lor  ligbtiiig  nod  4<<(i  for  power, 

I'retoria  MionMiillto  hm^nodtop^tholiRhdaf  aooqwtf  £1M,M0 
in  A  per  ooni  hoMi  to  tholr  nnilarlakiiig,  oa«  wn  Mehing  IrfialatiM 
autbority  to  raise  £l,<IOil,UOO  (or  this  par  hase  and  (or  the  rileni^ioa  ol 
the  undertaking  and  other  public  woik«. 

A*  the  Otneeasloaairo  has  (ailed  to  carry  out  the  termyi  of  his  conaai. 
ston  for  the  electric  lirhtiiiK  of  (^ueeDstown,  the  Council  have  aowdooMod 
to  invite  lenden  for  eleclrir  \ot  gas;  ii«;htine  for  l.^  years 

I'otobetstroom  Ooun'  i!  h.\\f  r<>cfiveid  sanction  tor  (he  pjrehase  ol  Iho 
local  Electric  l.iiiht  *  I'mw<  r  t'^  •  undertakinit. 

KroonsMd  slectricitr  *nrV*.  wlu-  V.  ai..  in  .  ^.nr^^  i.f  ''.|iiipTii''f.r  -.mM  pro. 
bably  be  estandsd.  in  ao-nnlnin'e  with  ri'<  ninn^rii.|,»i'iiu-  tw  id"  r  'iincil's 
eoDsuUiog  sogineer  {ilt  S:tund«rs),  in  order  t  >  supply  corrent  for  tram, 
waya  and  potior  to  M»|laf  mto. 

fnelnisd  in  (h*  raillii^  aloclt  to  whiob  oidm  ai«  Mag  piMsd  hj  Dwrbnn 

('«rponitinn  tn  cmnsction  with  their  olr.nric  triim«Ay<,  atv  tWO  (dnwal 
tramcni " 

Tatllf  ObailgOa<~-The  Kurwexian  I.t'(,n«latiire  li;i»  under  con- 
oidcrntiuii  h  revision  of  tbe  Norwe({ian  custoiiiH  tarilT.  the  new 
jiiiipi«ul>t  ill!  iu'ltiii;  n  'lrit\  "f  'sO  Isroncr  per  kilo  on  clcctrie  eahli-i 
(l.  len  ill  lu  111. 11  m(  itn  (irrm  Mt  fi<  #  entry.  The  duty  on  rmlwav 
aiid  lciiuiu»y  mHuiW,  wliieli  now  beiir  a  t*\  of  15  kroiirr  pi  i  kil  i, 
is  to  be  increased  to  Vi  per  cent,  ad  vat. 

TolophUM  la  China.  — .\ccordinK  to  the  Canton  coiieK^tiidria 
of  tlie  "China  Mail."  an  iiiipenal  riiiet  waa  isKued  recently  urKinj; 
upon  tbe  people  tlie  adoptiou  of,  aud  (;ivini;  in><( ructions  in  n-Kiinl 
to,  the  oae  mai  adTontafCo  of  the  tolepbone.  It  is  said  tlwi  wbllitt 
the  Chinese  luixuaco  oottld  fttmiah  e<inivalents  (or  tho  word  tele. 
I^npli  no  roa<1y  tnadu  substitute  could  Im-  found  totol^hona.  Tho 
U'lephotiC  is,  it  is  atulcd,  lieint;  adupted  ill  CoillOil  tO  & COnaUacnlllO 
extent,  and  the  imperial  officials  control  ik 

ToapnfUl — The  loc&l  eWtncity  ««rii8  ciMiniOiieod  the  oopply 
of  electric  cnrrout  on  Fndajr  last. 

Trade  UaloB  WaiM.— Al  liveipool  Cotporatiou  lueeting  on 
Monday  a  proposal  was  made  to  a)t«r  a  atamdinig  0C«i«r  rciialriltg 
Corporation  contractors  to  pay  trade  onioa  WBHOt  in  the  looality  in 
which  the  work  wim  to  hi  .-.jiiipl' ti  d. 

Tbe  object  of  tl|.^  pi'iiu'^u  .  it  s,i.  .-.ihI.  was  to  pnvont  iH>rk  whigh 
oould  Im-  done  in  Liverpool  being  done  outside. 

Sir  CharhM  IM*  wmi  the  pMpooal  wmM  neeaailato  (ho  Ooiponrilo* 
having  inspootors  aU  mor  tho  eowiliy  whiiovwr  thor  ga«*  oot  contlMla, 
to  see  that  sertais  wifliowscopaid. 

The  proposltloo  was,  hewawr,  oarriad  by  49  to  4'J. 

Tottonhan.— Four  compAnicH  hiive  Kubmiitwl  otTc-i.i  for  liikiii''  a 
triHisfer  of  the  Council'tt  provixinnal  order    viz..  the  North  .\li  lro 
polium  Klectric  I'uwer  Supply  (^o.,  the  liidnstrinl  1 '.inriiu  i-riog  Co.. 
the  National  Klectric  Construction  Co..  and  FooieiV  Mtlr  ■ 

Tbe  ^urth  Metropolitan  Co.'s  proposal  inslodaa  tbs  supply  ot  electrioit/ 
Iron  one  of  iu  existing  itetlow,  ihooonpaaiy  boiug  pHpond  le  ptorldo 
•II  AMStoary  capital  and  roftind  Iha  Mst  Inearnd  b*  tht  CooneU  la 
obtaining  their  order,  <Jrc..  the  period  ol  purchase  by  the  Council  being 
llxnl  at  'JO  years,  ot  any  snbeequenl  period  ol  wv«n  year*.  K  the  com- 
pany are  Kranted  a  lease  o(  the  order  tor  'ill  ysars,  they  will  ditido  tbe  net 
prutiiit  ei|<ially  between  tbe  Council  and  thtaioiisva  altrr  fi  poreanL  haa 
been  jwiU  upon  tbe  capitnl  expended 

The  oirvrs  ot  Foole  iV  Milne  aud  the  KatieMl  BiMtrie  Coostntction 
Co.  are  batied  upon  an  arrangement  under  •Melt  'be  Oouaoil  would  pro- 
vide the  capii  i*  . '.]>..iii!i  f  tl'.:  1  impanies  erecting  and  inaintaiaine  the 
station  lor  V.  y  m  ~,  in  l  inyinh'  interest  and  sinking  fund  bat  the  agreo. 
nMHit  could  be  d.^tcrmiiitHl  iit  I'i  ^eai^  oo  certain  voiulitioD». 
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The  laduatrial  EoKitieerltu!  Co.  {mpand  to  erett  ibe  ilttloa  waii 
miinUkin  (he  QBdertiklnp  fur  )!v<>  vr&tn  amd  t5  ••^r.'«  tt)  Ihc  conlrnet 
being  determined  kt  ftRv  imir  v..iljiii  i)y.:\  ji;:riL.i  up  /  i  ji^in  nt  ■,  (  suiii 
•  sam  M  wmM  briitg  up  the  nrofiu  to  no  unouat  eijuil  tu  3  per  c«at. 
0nr  ADi  akflim  riakte  tiiad  knd  ioi«««t  p»id  on  Hia  ea|tUkl  ttfioM. 

Thi  oomidcnfioa  Mtlt«ae  o0ers  b**  been  deferrad. 

Tanbridf*  Wells.— At  the  Coum  il  ui  '  t  nf!  on  Wedii.  i  i  ,  It 
wu  reportetl  Uint  a  nub-coiiiiiiitteo  huti  exaiiiiii(>d  tbu  lik'ctnc  lii;]it- 
inf  amoanta  «i<l  )m>l  fioinJ  that  lb*  ftoueial  aoMitnto  bad  Im-od 
MtMwtoifl.v  preiinreit  by  tlie  oUctrioal  aumMir  (Mr.  H.  tiooi), 
who  had  done  nia  hesl  to  iiiakn  elMtlicny  aOVply  A  Huni'i  sii. 
CMMDHMni  hitd  bevn  (airly  dealt  with,  and  all  eampLiinte  rr^ii<innably 
«(f<>inU'<i  to  by  the  dopartiucnt.  I'igurcs  prepared  by  th«  boroiiRh 
«i  •  iiiiiiLiiut  pn>v«d  concluHively  that  thore  wfii  »  no  shadow  of  tnith 
in  tlie  snRRested  charven  that  aceot}nt«  ar«  alwred  by  tba  okctricily 
«r  any  other  department  to  iIm  dotrimant  o(  cooaamers. 

TOMM). — The  District  Counctl  will  support  the  applirjttion  nf 
Ihmlani  Corporation  for  a  provisional  order  aathoriHin^'  thein  t» 
Kiippl  V  e1<<f  1 1  iMil  niif  r^;-.-  in  Tunstall  on  the  saiue  terms  as  to  ISurslem. 

(  iiai'i  rl<  \  \S  jiiiiliM  <  olliericsund  the  I'otterics  Electric  Traction 
Co.  II  I'.  !•  ri  i[  1.  >rr  I  ihi  I'  nincil  Ui  withdraw  tho  CcHldiUani  impoMid 

upon  iij'.  rii'i^ti  lU'iii.ti  ■■■In  ri-itinv'.iiv  jtiiii      to  (uulila  iIm  intiMray 

coltipuu^t  tu  tuiniy  eimi  over  tlieir  •ysicin. 

UniTerstty  Oollece  of  North  W»1m.— Tli,>  calendar  of  thi* 

ci<lU;;o  (or  the  rear  coiUhins  particular*!  of  tlie  coiir&ed  of 

iimtnietion,  teaching  stulf,  fees.  \  •.  A  special  conrse  of  lecturei>and 
ekperiuaeJitAl  w  ork,  nuitabk  fur  thos«  vrbu  doitire  tu  become  electrical 
«DgiiMon.aiidei(oiidiDgomtva«OMkni,  baa  boon  umnisMi.  There 
aM  v*ll'«|iiipped  labomloriM  for  jmedeal  wock  1b  phyiica, 
ahaniirtqr,  Ac.  Vb»  ealeadar  it  fumMui  by  J.  E.  Coniifbi 
Uaiicihiatair. 

WMtBmnwieh.— The  Electricity  committee  bate  davotadtwo 
■Htini^  to  the  inve»iigi%tiu»  ot  the  couiplainia  nada  against  Aid. 
I'ltt.  chainnaa  Ot  the  oonuuitlee*  and  a  fotanuui  fltter.  of  nnnecee- 
nary  Inwribronce  with  the  department'a  worbmon.  The  employ^ 
of  tho  dopttrttnent  who  lodged  eomphtiniM  wero  cri>5).i-evuiiiincd  by 
.\1<I.  I'itt,  Itnd  aflenrunU  a  ■ab-committe«  wa.i  appointed  to  draw 
up  a  report  CB  tho  evidanoo  ipvan,  the  report  to  be  mbmitted  to 
the  eluctrioit;  Ttmmiiitltt  fiftr  iqtpmiral 

WUtby.~The  Coimeil  last  week  dcclM  to  obitrae  in  fiiitnn  a 

flat  rate  of  5cL  per  unit  for  electric  emTCOt*  IfOa  |£  por  Wlit  fOT 

payment  within  14  daya  of  denumd, 

Wigan.— The  CouncQ  have  derided  to  uiBraaan  the  lalaqr  of  (Iw 

boronsh  electrical  engineer  atid  tratnw.v-s  manager  (Hr.  t.  Slevin) 
to  i:4M)  per  annum.  The  »aUry  of  the  aeCOUnlant  Of  the  etoelficity 
department  has         increivied  to  £l-if). 

Wlllaadaa  (tioadon).— Main  extensuons  estimated  toe.iit  £i)I5 
have  lioen  aiithoriaeil  by  the  Council.  The  Fire  llrigade  oiiinuiittee 
report  in  favour  of  the  adoption  of  the  "Oamewell"  tin.'  alarm 
s'l  .it.'n).  The  instnltation  and  maitilonanpe  of  M<i  by  the  Vo»t  OtVim 
will  involve  an  annual  rental  of  li.Vi. 

WolTOrhamirtOB.— In  the  anniuil  report  of  the  Tramnayt  Cum. 
liiitt<.-c  It  WAji  iitAtc<l  that 

The  operation  ot  the  I.oraia  «urface-i-  iitrwt  ?r«tem  during  the  laat  12 
muntho  hail  been  entirely  MiUsfactory,  ani  hail  more  than  joatilied  iu 
repntation  for  safety  and  mliabilil; .  The  riiiiUiR'Dau>.«  coats  were  beiii); 
riMlajcd,  ar.tl  t  n  <  mmlttee  bad  rMaoa  (o  believe  that  the  totAl  workioit 
c<wl«  for  till!  :ir  .  lit  yrar  woutj  be  oonaiderably  below  the  aver»R«  ot 
other  X* IT.- V.  Iii'T';  cJi i^ '>v^*tS'^p^^4  syatcm  waa  iii^Ulleii.  Tli---  iI.  m  irl?ni»nl 
li.iii  ^r-!wn  ' »  rj-  L'l  ri-  uli  rnhly^Juring  the  pas-t  -ix  inunth:-.  i't  i  i-'  wrrr 
now  W  nile<!  cl  xin^lv  ttnek  opiiii  agaiiut  (ii  iait  ;ear,  and  the  t^taff  had 
boMilaeMMd  1MB 90 to  149.  Tbi  total  namfaar  ot  earainaloek  wai 
M  aai  to  alon  an  about  to  be  deliTttel 

WwkkMUa  Ucbtiltg.-The  i  leetric  light  ii>  Ui  be  inalallcd  at 
liedweillty  workhouM  at  an  (u>iimat«d  cuu  oi  l^'ifiOii. 

Hackney  (Lotuion)  Onatdiana  have  daeided  to  put  down  tn  inde. 
pendent  MACtric  lighting  plant  at  the  New  ChildKn'a  Honnra  at 

•»t..;nr  at    -i  ■  -  i-  •  u.  'l  etxl  <<f  J'Tl.SOO. 

Counril  deeideil  on  \i  i. dtieftdiiy  to  ^v  e  a  supply 

of  ekctrieiMr,  on  tha  bub  and  lowK-uxiun  i>Y>itciM<,  m  (Jorl  »!on, 
aod  liutead  of  overhead  wire*,  aa  ongiualty  propoaeJ.  eiM^*  arc  to 
be  laid  nnder  tho  nvtr.  Sanction  h«a  been  obtaimnl  lo  a  loiut  of 
£2,000  for  ttiir  work  Htvl  i'1  .Itmi  for  a  atonme battery  and  iinb-»tation, 
but  tl.tXK)  for  the  battery  w ill  not  now  be  re()niicil.  Tenders  ;ire 
slii.rtK  tol.i'  iii\ itid  foi  the  enlistruclioj)  and  electrical  eijuipuu  nl 
uf  tho  Vaniiuuth  *  Uorleaton  Tntoiwajs  Co.'a  lines,  which  wen* 
(tvently  porchaeed  by  tbo  CcrpoialioB. 

Clitkoi—Tlw  annual  dinner  of  the  rrirkfC  riiib  »(  the  'lair  uf 
Mi  s^riv  Drako  ft  Oorfaani  wan  held  Unt  \M«li,  Mr.  II.  DrnUi  111  (li.j 
rlmir.  It  reported  lliat  '21  mal<-hes  had  l»eii  pl.-\>ed  of  wliuh 
II  «ere  won.  fi\  t-  lo»l  and  (ive  drawn.  For  the  JiaroiuHs  Uiudi  it. 
Conu"  rtiji  the  club  had  Mcurvd  aecond  place.  The  Uamdwater 
<.<)k  .^ueceHsful  indalutiBf  btad  omoebi  both  Ihefintand 

n~lurii  lualehca. 


TRADE  NOTES  AND  NOTICES. 


TENDERS  INVITED. 
Old  him  Corporation  Eloetrieity  oonmnttoo  tnvita  taiidaia  fir 

■upply,  <lelivcry  and  erection  of  two  neeativo  returB  hodir  bodlton 
(vs  ith  Awitch  near  and  boards  for  tramway  ^ysteniV  Spodflcatioila, 
tif..  horn  tho  IwrouKli  electrical  enKineer(Mr.  .S.NVihnOtt  NevlBgtOO), 
Klectricity  Work*,  (inrenhill,  Oldlium,  and  can  be  seen  at  (but  not 
obtainj.'d  from)  the  oflicen  o(  tho  consultini;  engineera,  Mesani. 
Kennedy  &  .Icnkin,  17,  Vietnrijkntrcct,  Westminster,  S.W.  Tenders 
to  Mr.  Newington  by  Nov.  'i.i.    See  ivLio  advertiaemont. 

A.  (y.ii-f  (Mon.i  ICIeolricity  and  Tramwayn  ronunittw  invite 
ten  i- r-i  i  i  variousi  machine  tooU.  rarlieularji  from  tin  ti  r^iuith 
electricaS  engineer  and  tramuavs  imnager,  Mr.  H.  Colliu<»is  Bialiop. 
Tender*  to  the  town  clerk  by  Nm.  Jl.    See  also  advertisement. 

The  director*  of  tho  CnUilonfin  linihcaij  Ciy.  invite  lendern  (or 
etorcb  for  1*2  months  (rom  Jan.  1,  19U'i,  hicludiii!;  electric  lighting 
material*  and  Ihtingt,  l«le;;raph  a|>pliaiu.'v.i,  tvleubooes,  oilii 
and  i,nrea.'<e,  acn^ws,  toola,bKd»aM,indiarabber»aaMatioaandsntta. 
perclia  goods,  copofer  rivet*.  Ac.  S|iec!fieaUoiw,  ftctromthaatorea 
•oporintcndeDt  iMr.  .T.  Lorimcr),  Charles. street,  St.  Itollox,  GIas<;ow. 
wrare  pattoni-i  may  he  inspected  till  l»th  inst.  Ten<ler«  to  the 
secretary  (Mr.  .1.  blackbnrn),  a02,  Ituclmnan  iitreet,  Ohuigow,  by 
Nov.  '21.    I'or  further  parlieulars  see  advertiKemLMit. 

lirifati  Corporation  invite  ti  nder»  fur  the  follosung  pknt.  works, 
,Vc. :  Tramway  permanent  way,  road  b»>d.  paving  lUi  i  b  iii  i^vi}, 
overhead  equipment,  underground  feeders,  telephone  anil  linl  Nvin^. 
spare  conduit>>,  &c..  atoam  dynamoa,  switchboard,  tli  >  '  )  Im^.'  |u:iii-, 
Goiiden«ing  plant,  overhead  travellers,  station  lighting*,  <Ce.,  boilers, 
aoperheateri,  meebanieal  stokers,  vconomiters,  conveyinf  pbmti 
fteaoi  oxhaiut  and  feed  pipes,  puiutx,  fto..  and  donUe.dMh  oM, 
Tendara  ta  town  clerk  (Sir  tlamael  Black)  by  noon  Utfa  inat. 

UammertmiA  (London)  OuaidianB  inrite  tender*  lor  a  eomptete 
wiring  instaHatidO  Jbr  elOCtrle  Kiting  at  their  new  workhoUHC  and 
infirmary,  \\'onnwood  Somfaba,  and  also  fur  supply,  delivery  and 
orvctiun  uf  two  motor  tnuitfanMM  and  a  battery.  Tender*  to  the 
cWrk  (Mr.  J.  I.amb}.  -ZUO,  Ooldhawfc.nMid,  Hhopberda Btiab,  London, 
W.,  by  noon  Nov.  LI. 

}(iimuiiitinith  (London)  Cnuin  il  in.ut  tiuii  La  for  extra  hi((h- 
tension  feeder  mains,  draw  boxes,  frames,  covers,  dw.  Xeodere  to 
tho  town  clerk  I  Mr,  II.  Thooipaan),  Tourn  Hall,  HamuianiBitlit  VV.| 
by  \  p.m.  lOtli  inst. 

Whilliy  District  Coimcil  invite  tendons  (or  ono  SOOfcw.  direct* 
current  dynaiuo,  coupled  to  a  hiuh-specd  eujjiue  (reciprocating  or 
turbine  typal  i  and  one  wator'tnbe  Imler.  fitted  with  chain  gnM 
macbankal  atoker.  Tendara  to  tba  olaetrieal  enginaor  (Hr.  L.  H. 
Kintt}  by  S  pjn.  Kov.  31. 

JfMclMrr  Tramways  coaunittoe  require  londen  by  SSnd  inat. 
(or  one  15  t«n  and  two  5  ton  eleetrie  overhead  travellin;;  crane*. 

Ch»«bir«  Uttea  Corotnittce,  Central  Station,  Liverpool,  want 
t«nd«r«  by  'isth  ijut.  for  etoree,  including  telaipapb  materials,  Ac. 

Witlihtinulnw  District  Council  inTito  tenden  by  5  pxa.  Dec.  7 
for  erection  of  tramway  oOicea. 

SouOitintjititn  Kdiiealion  coiimiittee  invite  tetuli*r»  by  noon,  Nov. 
'21,  for  oleoirle  ligiitmg  intiaUation  at  the  nctv  echool,  t'ortewood. 

Of0«rA  (London)  Conncil  invite  lenden  (antU  4  pwm.,  Nor.  U) 
for  pipework. 

Brwifot.l  Onrperalion  raqvlra  tcndcn  by  nooa  2Ut  inaU  for  the 

erection  of  a  tramcar  depot. 

Tenders  for  the  supply  of  \9\  miles  ot  "20  pair  lead  covered  cable, 
dry  core,  of  standurd  specitication  No.  7  ;  fi.OUO  paper  »l»*ves,  Hm, 
lung  by  ,  ill.  in  diameter;  and  ii'jO  yds.  papt'r  utripn '2iii.  wide  are 
rv-iiisirf-d  by  the  |>o»lal  authuritiia  of  tlic  Australian  Commonwealth, 
.1  1  ■  ' ,  NV.  Australia,  up  to  uuoii  of  Dei-,  'is  next.  Conditluns, 
swcitications,  A:c.,  ean  be  obtained  at  the  (ieiieml  I'oitt  Orticu*  at 
I^erth,  Adelaide,  Melbourne.  Sy<lney.  lirisban<?  and  Ilobart.  Ofbia 
arc  to  be  uarkod  **  Tenders  for  telephone  iii  iteri  il,"  and  if  aent 
'.hrough  tho  poet  unutbe  re;;i<tcrcd. 

./oAtfiwn&ufy  Mnnleipal  Couucil  (invite  tenders  for  tranafonnci*, 
pillurii  anil  switch  gear,  to  the  eperifieotioo  of  their  conanltnig  engi- 
iit'otii,  Messrs.  Hotdey  A  Dawbarn,  92,  Vicioria-atrept,  Londoo, 

S.W.,  to  vshoiii  tender"!  by  norm  I>,-r.  27. 

Ji'hnnnffliiiiy  Municipal  Council  also  invite  tend<>rH  for  two  .S.'i-ton 
electric  overhcml  travellitij;  eriines  to  (he  Kpccitiivitiuu  of  Messrs. 
Monb  y  ii  Dawbarii,  to  whom  t<  luler"  by  IH  •.  '27. 

<^iu'  '  ii»>"itii  (('a|i>'  Cn!oii\)  I  iir(),>iatii)ii  iiivltr  ti  iuli  r*  for  tlir' 
ei|iii|>iiieiit  and  nmniii^"  of  <  l<  ctiuity  (or  i,';is  works  for  a  periu  1  n  t 
exceeding  10  yca  -s.  Particulars  from  town  clerk,  to  whujii  tenders 
by  yiJth  mst.  ' 

TENDBfiS  BEOBIirSD  AND  ▲OOEPIED. 

s.ttford  Cotmeil  hn^u  acct^ed  tho  foOowing  tender*  br  tb 

eloctricit.v  and  traiin.  i  ■  -  li  i-iirtuieiits  : 

KaKord  Oil  Ilelinm;  i  :  -  barrels  crank  oil,  at  1<.  'il.  gallon;  A. 
lfrii%e,  erecttny  tran;}lumu<i  aub-xtatioa  at  l>restwich,  HTM ;  W.  t. 
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Uloverd  Co.,  eabii:*,  ill.'hlO  .  Siwiirn*  llrotttrra  A  ('n..  rubber  iiuulat<^ 
cable,  fine  toldrr.  A?. ;  CnitKl  Ajlx-nUi"  Co.,  »»bi-»Ui»,  |i«cl.iiiKH.  .le.  ; 
KniRhlty  Elec.  Kiig.  Co..  iututv  (u*n  lo»«s  ;  H.  Liikr  iwain'iti^rtj  ; 
Uaxeodak!  A  Co.,  irrt:ui;ht  iron  IiiWh  iin:l  littin^N  ;  liinuoii  Mf^-  Co.. 
mtjtt'ra  and  hou.ir  tutc  box(*  ^I'ont'inlTir)  ;  K^jr  kitKlru'rnn^f  Ci>..  atnkll 
motor  ttaiUirii ;  iMiVMitcr  A  Toog*,  iron  caatiiia* ;  InaUa  UuMwi  Co.. 
iodiarabbar  taMait  •  T.  H«iil«y'»  Ct„  pm  fttfiter  tMf,  A». :  Unmi- 
vood  A  Hon,  nMd  ••ii^bfUc* :  iMvllea  *  <*•.,  nKhtamm  ytpM,  A-e. : 
Uo;c«  l.iimk^.  laiR*  iiiokir  »taHtn :  FtnaiMl  Ua[iiM,aMt«M  MM 

anipeiee)  -.  Uriliih  W^^ritfjiodi*  C».,«U«rMMaf'*W*MaMUrai  W.  H. 

ill!!  iV  Hod,  leaJ*.  <>iU,  Ac 

\\ilii<i^»orlli  iI.oikIoiii  I  oiuiimI  liav«^  iirc<'pt< d  tho  liinliT'if  NV.  11. 
M<'Kiti»t  A  I  o.  (or  tln'tiic  lislitinc  instnllation  at  tli<-  t  uiiiiril 
llo.iise  fit  fi^l.  14».  Thi  r<'  wire  J"  Iriiilir*.  nm^ini;  from  tli.it 
ttc«']jtud  tu  £.'>.>(!.  IOm  TIk'  I^branv*  r<.iuiii<itu>t;  v(  \S  andi>»  i>i tli 
i'ouncU  taw accoDti  il  tli<-  i.  iulcrol  Mawn.  TMckar  at  £10. 1T».  fur 
nBvinit  ckalric  li|<litiii);  (K'u«I«bmi  in  th«  paUie  monH  it  INitni'^v 
iJhnry. 

The  Hart  Accuinnklw  C«.,  Manlii;«hi-Iiuie,  SiniUM,  IS.,  1un'« 
ocdiri  il  thi  ootf.Mn  for  the  KUp^>'ol  a  bfttt«r>',  comUiing  ot  vm 
of  ilu'ir  litnnilaril  <'t'ntnil  tlatioin  l.vpe  relU.  for  the  eleetrie  lighting 

of  Ni/rlhuiKxl,  t  \l>rl(l;;r. 

l.oiiiloii  I  i.iiiit  v  CuiiiH  il  liuM'  ill  I  t  [I ti  ll  I hf  t4iiilt  r  of  llic  Nalioliul 

I.ttrtru'  I 'i>iM  iriK'lioti  t  o.  for  wiriiiK  ftnd  liitinj;  Itunloti  raiul  Are 
■ub^taiiiiii  lit  1121.        Th«n        «i((ht  ollMr  l«ndeni,  ranging 

fr.iiii  xi-i:,  r,^.  to  II 17. 

(■iiiiib<r«  ill  lIoMilmH  (i  Mi<liiui!<  liiiir  an<|iTi'il  llie  follow  ini,' 
tfiidi  rn  for  <  I.  ctrusl  littiiiK^s,  A.  .,  l.-r  tlir  iirw  iiUlnuaiy  and  dnrilig 
It)"'  viiir  — tii  iicrnl  rin  tiic  (  •  ,  \V.  [1.  Wilcos  k  Co.,  aud  ItMd'a 
l.lct'tncal  X  Kii^ini-i-iiiij;  Snpplv  <  o. 

St''pn»'}-  (London)  ("omiril  h.-%\«  lun  ptcd  ih«  (rnder,  nt  L'M,  ot 
Ward  Ur<.i».,  for  wiriiii;.    Fno  ti  iidcm  wrrv  M-nt  jii  ranging  from  llu' 

accepted  to  kk. 

Umot.  U.  i'ldduck  ^  I'o.  liA\c  obtnuiicd  an  urdcr  lor  covmii|{ 
bollara  at  thv  I^fn^rwul  aUtticm  of  tho  I'mirqiraunit  (Uemie  Itail* 
WA.VM  Col  with   Kmtw  "  luagnnU  aahratoi,  Ac. 

Vorlc  Conormtiaa  have  pU(«d  M  miat  with  tho  Elcctrieal  Cn. 
for  the  iiap^%'  and  arMtion  ofeoal-liandUiw  plant  at  the  docttkity 

w  orku  at  Jem. 

Iii  rln  Toira  C^tansll  havo  accapird  tho  trndar  «l  J.  O.  liVhileA 
Co.  for  tii«  coiMruction  and  e(|iii|inumt  of  tlw  tit.  IVter'a-atmrt- 
Uarltet-plaM  tmuway  at  £M7Q. 

Tlnxtincx  Town  ConnnI  ha»«  arrpotcd  tha  ianna  ot  tha  T^njidon. 

hnsK  f  Motor  (-0.  foTMipiilyof  clcctiie  iuol«»farlpttiiij(ontonhirR. 

(iilliMuliani  Ci  iiiK'il  li:tv<  iicreptwi  thr  tefulcT  of  \V.  T.  H«nlfV'* 
Co.  (or  ciiMm,  Ai  .  iiii.l  tloit  u(  Wittiilft.  CImsiwII  Jk  Co.  for  *lMtric 

inotorx  for  K  itm;,'  out  oji  liirc. 

CU'rklicittoit  ('..iiiH  il  linvo  areapKsl  ili>' ti'ii.lvref  ItoRuM  ASiuith 
f.ir  hwiIl Sboiu'il  I'vit'iisioti  !ir<x!aaarit«  <u  iH'JO- 

\\  illi-kilpn  <  ouncil  hii\  i-  io  r.-pud  ifaa  tvodarof  Ifr.  LcmiugloB  tor 

painting  (lie  arc  lanip!>  at  f.SH. 

|)<.\on|><>n  Cor)Kiriili.>n  Inn.' aricpti'.l  il.n  IimoUt  of  ihi  lilcctric 
Conslniftion  t  o.  lor  n  «I(  mui  ilvnamo  i\Villnn«  .■tipiiif)  at  tSl,44St. 

St.  Ill  It  nil  Coiiiiiril  lii«v<'  |>l]ii .  ,|  ,mi  <,r.l<-r  With  WillatW  A  UobinKMI 
for  11  7'Jl>il.l'.  Htiiun  1  u^'iii.-  for  ti.L  t  itrtru  itv  woii.». 

X'ryhful  i  NaUil)  1  oml  liiKird  h;i\t  ncffptid  tlit>  lt>niicrof  E,  H. 
Uodi«r>',  ll«rri«iiiiili,  f.T  *^.-  ,  5^  -  t-,-  i-,:'        ;if  town. 

BOSINESB  NOTICES,  itc 

Kew  Elecirte  Ltmy  Works  -Mi  -.^r^  J*'.  Gi>.?»tsriifl,  Pop.'  iV  Co, 
havcopeiM^  (htirMiwiiicand£iici,iit  clut  itic  Luuiiuurku  at  a,  llvthe- 
imhI,  Willcadon.  wbors  tlicy  are  uwnufoctiiirinff  tho  wolUkiiown 
"S**"  •■randencenl  latnp.  The  flrm'a  t«)*^raphie  sddrMa  <• 
"  rUin  tarv  London'  and  thn tplcpfaone  No. 70 Ilarlcitden.  Wonwild 
rrfcrour  rcitdtra  loan  iidM-r1i,st>n)rnl  of  Ibrw  laiupii  on  another  {MSB 

Tlic  l.omii.n  ortWc  of  Couaiia  iiimttol  Mid  tho  Key*  KngiiMoring 
Co    Ltd.)  Ii:i4  b.cM  (Imn^'td  lo  4,  Qi]«en  Vietoria-atreHi  E.C. 

Tfli-plion.i  No..  7'i-il  ('.Miiriil. 

Tlif  Itluiili  B  i:ii,tr.(  ill  .MfL,-.Co  (I-l  1,>  lioM  .-vpijoiiiltd  Mr.X'inf.  nt 
K,  ^\aU.■l.H.^.l,  Nl  vvIi.iU  stio  1.  Iliriiiiii-iiiini.  s  4u  ttxiiit  tur  HirniiiiK- 
Inini  and  distru  l. 

Ml  «^rl..  1',  I'.n.lL'-  nii.l  s.  M.  ik:wliiv.  C'tt^tric'd  eiwinevni.  Ac, 
I'J,  Kvland  .^trtt't.  l^.ioii:>>:hiiMi,  hava  diwtolved  partnenliip,  l>eU» 
bv  iir.  lif  «vl»y.  v,lio  lujuuiuv!*. 

B4HKB1IFMIBB.  U<|1ltDAXn>llB,*e. 

Tilt  iirKi  mofting  ot  crrditars  of  Arthur  K.  Dnioka,  rlpcSrinJ 
cnjriiici^r,  110,  (.  Iianpaido,  l.onjon.  B.C..  wn«  h«'M  oil  Moiuliiv. 

Ucbtot  ^tatirj  thul  he  wa=  imw  u  uii..-  niLnlunt  it  n>anft^'l•l.  lie  i  jirrkii 
00  bu'inoia  in  pBrlner>hip  Willi  K.  K.  I.  iw  4*  Laws  r*ach  llitlfr»  C\>, 
In  16JM>  F.C.  \>art«r  becAm«a  i^artnir  nii>l  iiroHght  in  fTW,  Law  rcimng 
DaMornd Wattiraanlinaad  th«  boxmr-H  until  tirtobor.  1n!I'.<, «hr n  iiivy 

atfligaad  all  tba  BSMta  to  a  triMt<«  for  di.-  Uncllt  o(  crcilitor^.  In  I'.MJI 
debtor  rmternl  inti  p«rln«iKhi|i  -.vlih  i>.  Cook,  and  lli^y  irailfvl 
togi  thfr  M  elrtitrical  m^intfrs  iiiilil  I'.kU  nt  110,  fli.  apsidc.  Cixik  slwji 
Mil  him  and  debtor  cooliniwa  ttM  b«iUiM«*  al«n«.  Uo  iMtd  abo  licva 


intci«iil«d  io  aoothet  bmlndia.  LMkbtliliM  £5,874.  13i.  Id.,  of  wbtsb 
£-iJltitt.  U.  Id.  waa  mtaeond,  and  «a.«t7.  11a.  «entin«Hit  and  nat 
«xp«flHdtoi«rt.Mi«l««atl)na>»d«t07.  Ut. 

.V.  J.  IIa]lhi|;lDn.  elMtrieal  engineer,  Bui^y  0«al,  Woodtwd 

Greon,  iuM  baia  ndjodlcat«d  Imnkrapt. 

Tlxi  Sir  llimiii  Mit\iiii  Klts  tritnl  and  Engimarfaig  Co.  (r.td.)  ia 
to  Ite  wonnd  up  \olufitarilv.    Mr.  .\.  Hnrdio, Cyprut'road,  VbieUay, 


Loiiilo 


N..  Il: 


'I  luini'l'tMr 


fla&t  for  Sale. — \n  ii>;lit  p.il.  s.iiii|.iniri.L«nniHl  dynamo  of 
l.'i4lkw.  i'ilU>  \.,  61'i  amp..  14j  revs.)  for  liirert  .  itfihn^'  'o  <'ii|;inr  ■« 
U4l^ '-ni'^til  for  auk,  uwuij;  tooltvraUuuuf  urii^innJ  » 'iit'iut- l>(  driving. 
.\pplu-ati  >n>  i«  Mean*.  Andnw  Ilandyaida  *  Vn..  Jintannte  Iron 
Work^.  1  u  ihr,  or  t«  Ifwin.  Gnonirjod  A  Bstbr,  T.Hd«.  8«a 

aluo  advt'rliiit-iu<'nt. 

.\  Vi^  8.II.I-.  IlaraabyAknyd  Oil  engino  nnd  »  Alkn-.  Crittaplon 
d>  natno  an  fur  lale  ovinR  to  mpplv  being  taken  from  loeal  eon- 
|win>    Applicatiooa  to  "  Enginear,''  Uaan  Wood.  Kewbiny.  Hoe 

atUt'ilui'iiK'iit, 

A  fompliH- iM-H-'Ond  liand  <  K-i-trii- lnjlitins  [  Imt,  ^  iit  it  l  f  i  i  i-t  il- 
lation of  21)0  lani|>a.  u  for  aalv.  l  ull  piirtit'uUr*  from  >lr,  \V,  I'. 
.Vdama.  M.I.l:  L.,       Vieiori*-«tre«t.  WeatminMar,  S.W.  Hat 

ud\  ortiM  nit-nt. 

Sal*  by  Anetioo  —  M<  »«r.-,.  W.  D.  w  S>n  uill  wll  by  nnction  on 
IHlli  in»t.  the  wlioU'  uf  tb*  fl«lric  tti»ti»lli«lion,  cDinprisinj;  oil 
t-ii^'iii,-.  dviiAiiio,  iweuniulaton.  a  quantit,v  of  nriiKtir  I'lt  i  tric  UkIiI 
litliiiK",  &i'..  at  Ajigl««ey  Caatle,  N.  Walea.  CaLuli^Ufi^,  lo,  cmU,  of 
th«  auetieinata,  Culoa-bttildinga,  Bangor,  N.  Walea.  t^ce  alao 
•dvertiaeauot. 

FninlM*,  he.,  to  bik  mt  f&t  lallL— Thm  are  thne  fine  ihoiie, 
n-ith  baaeruents,  to  let  in  the  Stnuid,  London,  on  a  HI  years'  leaae. 
riu-tifiiliura  tram  the  wrcUry'i  ofHci',  ltoom41,  Weal  lilork,  Hotel 
C.N'il,  Strand,  London,  W.C'  8m  advcrtiatlttant. 

Tluee  looma  w«  to  be  lot,  fopamtety  or  ne  «  whole,  in  a  thiid 
floor  lUt  in  (M.Yietoria-atTeet,  WeetminMer.  8.W,  BecodvertiaenienL 

8toNi  for  Bala.   Mt'»«r«.  llomv  \  Ci>..  H,  Dtdahay-aticM, 

Stotrv'ft  i(aU',  \Vf«liiiiii«i<T.  S.W.,  ttill  siil  by  unctioa  at  tho 
lioyiil  Arnt  nal.  \Vool»ii-h,on  Tlinriiliiy, 'itth  ini;  ,  nt  II  a. in,,  acme 
olHult'tc  and  iinix<r\ icmibli'  Ktor<!S.  including  a  i)iianlil\  <if  roppt  r  and 
other  liU'liU<<.  iiiachmcrv,  elcctrioal  Ktorea.  tele  phone  and  ti  b  sfrivpli 
appliani',  «.  all  tonn  of  uniU<r|»ronnil  cable,  iV  ■.  <  i-iilopno*  at  the  War 
OtVu-  V  i!"  '.r  ill.  -^.W.;  the  tlnlnnncf  l>llitc.  iu.»er.  K.C.  ;  and  tho 
Orviii  '  1'  val  .Xrnt'iial,  \V,i,tl« ieli.  S  I'..,  l.onilon. 

Oatklogoei.  &C. — MfR.-ir«.  Cromplon  A  Co.,  London  mid  Clit  liit*- 
(ord.  l<a\t'  prt'pari.l  fur  publu-itti'Hi  n  ui«'(ul  (MUiiphlit  da-aliii!; 
H nil  I'h'tlriial  iiistnmicn'.n  of  tin  in  )\ iiif;  ii>il  type  for  ('OiitiiiiioiiK 
currents.  Iliii*  (\p<'  «(  in»triiiiiint  wa.<  dcwnbcd  (»<  iR'rally  and 
Ulu»iTttlfd  in  The  hltrtntniK,  \,>1.  I.IIL.  p.  U,  on  .\pril  'ti  liui,  in 
tbooourteuf  ibediteiMUon  Vfon  .Mi-Ksn,.  l'.>lKiMnii)>i>  »nd  I'uogs'a 
faperon  "  l>ir«<'( -reading  .MeiumnnK  In^tnimentit  for  Switi^hbrnid 
Cse."  rt  atl  In  foru  the  Institntion  of  Klectricil  lOnsnieera,  where 
Mr.  \V.  A.  Price  dt  scribed  the  in<^tnimeiita  as  being  coniitnicttMl  in 
such  tuanner  lu;  lo  enabi,-  a  »tnlion  en»fiiiet  r  t<i  verify  «  «  con- 
mdi-rablt'  iliifn-r  o(  prct'inion,  ami  with  litllr  diflW'illty  unl  i-iiiuU 
appliaiK'in  that  hi»  inKtrmiientH  arc  act-nntte.  Sinre  that  tiiii)*, 
.Me^!>rn.  l  iompton  infoiiu  nr.  imjiroveineiitu  hav«  itn'n  intrtxliired. 

I'akinR  one  u(  tlir^-  initrainent*.  it  ma;  be  sLated  that  Ihr  inwii 
cotuitu  ol  two  principal  parU.  the  peraiaornl  niagnrt  with  lU  pol«| 
and  tbn  nioviuK  coil  of  Una  wire  mounted  on  pivota  and  lUteil  with  a  ( 
trullliiit  Hprlng.  Tb*  rtr»t  ni<>!tti(mpl  part  t}mi,i'-Z'.  uf  a  boncshof  mimnet 
with  |iole  pioc.^  o(  mild  »tcl.  OhlIj  ji;'  r -nil.  L  nuicUHl  liiK«thfr  by 
non-nta^etii:  uietal  in  lurtn  ot  a  pair  of  brass  cheelu.  A  auld-atiwl 
■OrUndor  ia  Sited  eooically  vitliin  tho  lMra|  in  tha  nMna  nianntr  aa  ih* 
amatoie  of  •  dyiiaiiio  lie*  within  tlia  bora  of  the  nugnet  thnne.  Betwetn 
thj»  mild'!>tt:<^l  ciliniter  and  the  two  magnet  polee  o(  tho  Instrument  is  an 
annular  ini'  /  ii>  lu  which  the  tail  moveii.  It  is  noteworthy  that  the 
frame  up  in  which  the  coil  u  wound  is  ol  copper.  It  La  well  known  that 
eddy  eurriolf  ON  generated  in  such  a  frame  when  it  Boree  within  a 
matjntlic  field.  The  retarding  Mlion  on  tlir  .oil  ioeieaaee  with  its  speed, 
and.  if  tho  copper  frame  be  suitably  dimensioned,  the  pointer  oil  the 
in^truirrnl  will  mova  up  lo  iUi  proper  reading  without  paaing  beyond  it 
or  o*"'! Hitting'  i«kinl  it-  t  he  holes  lO  the  pole  piece  bltjclu  and  the 
n)ov:i  y\  il  ill!  til  .'It;  to  Kao^'e.  bo  that  rech  pari  of  the  moving  system 
hln  any  iiiuK-nt't,  and  the  p«itj  «r«  iueeli»ni(»Liy  ioterdiangeable  io  all 
instrwixml*.  Hiadarty-wound  ceila  an  aim  vioctrically  inlnrrhii^iialilii. 
rabi'-ct  to  an  adjiittinant  ot  the  cootrolling  tprlog.  The  coil*  an  wonnd 

in  difltienl  wav<,  a.c.>rdini;  an  Oiity  are  to  Iw  a«^d  for  ammetir"  or  vol' 
meter*.  Thi-  ilriiii.-ri  ol  the  inHtriinifnt^  has  tK-pii  worki^l  out  with  Ihf 
direct  nil  J  I'd  111  thiol  c««gr  Tenlioatton  and  *d|tuiinent  by  the  u>!i-r  as  wril 
ax  in  maiiofaclurr  Th> paillhlat  jnH  ImMwI  glw*  n  number  o(  illus. 
tratiooB  aod  full  {arlienlar*  Of  Ih*  OOBHtraeUan  and  CalibrMioo  ot  li>« 

initmneDta,  aa  wall  a«  natbodtof  momting  thaai  m  Miichbearde. ««. 

-  Klcxdoct "  i«  the  noiue  given  to  a  new  floxlblo  eonduit  tor 

electric  vviri.  !<.  oon^i^tin^  uf  a  itout  fibre  opiral  interwoven  in  one 
rontinn^-iiii  n  p.ir.tlile  tube  nith  Dt'xihle  warp  paesing  tbfMlgh  and 
urult  r  the  spiriiL  Thin  in  (reatr d  v*  itli  h  np-iial  liioiHiure-proot  com. 
pouriil  uiul  tV'V.'rtil  Willi  ii  slrotisr  mitir  lol>''.  It  tr<  rliiini,il  li">l 
*'  ir  krsdoci    due*  not  *tr«t«li  and  ti«»  very  bigh  titaoiaUng  <|uiditu>ii. 
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Tb«  IndufitriAl  EoeiiieerinK  C«.  RM  fntmi  to  tnet  (b«  MUoa  tmi 
Ttiiitituin  Ibi'  underttkinK  for  flw  y«4r»  and  t:>  tzrm  »d  the  i?f>ntTivt 
hriii- d,:-tcrniiii»d  U  any  tiro^'  w.ituii  (li.it  |i-riiifi  up:>n  piymetit  i'f  f  U'-h 
n  »um  aa  would  bring  up  the  profits  to  no  auioaol  tiiiial  to  3  p«r  c«nc . 
o«i«r  tod  abort  dakiM  fwiA  Mi  lalinit  p«M  «t  Mm  apjiM. 

»•  Miwdinlbii  of  tlMM  obn  bM  MB  Wimd. 

II|&Wd|B  Wells.— At  the  Council  ttieetini^  on  \Ve>lii«Miity  it 
was  reported  Uint  n  tsub-committea  had  exatmutid  tlic  electric  lighc- 
iii<;  acvoniits  and  hiul  foitnd  that  the  finandal  accounts  had  been 
giUisliictoril.v  preiMire<I  !)>•  the  el«ctrie«l  engiDMr  (Sfr.  H.  Boot), 
wlio  hiu\  (lone  hiB  best  to  make  electricity  minply  a  »iicfcs». 
Consumer*  liiul  been  fairly  dealt  with,  and  all  complaints  i<  AS<mitl)lv 
attendefl  to  by  thu  department  I'lfirint  pii  pari  :i  by  the  borongh 
arrountAnt  proved  conclusively  tlint  tli  i  ■  :\  \  s  lui  shadow  of  truth 
in  tlie  Bni;Rested  cbarvex  that  iiccouin*  an-  ulltieti  by  the  electricity 
or  any  other  department  to  ihc  detriment  of  conxutiHTii. 

Tanstall.— The  Diatrict  Coun.-'ll  will  support  the  itpplicntion  of 
lhir«]«ni  Corporation  for  a  provisional  oiiler  authorinijiK  them  in 
■upply  electrical  onor>!y  in  TunstatI  on  the  Kame  ternia  as  to  Hursleni. 

Chntterley  Whitiield  Collieries  and  the  l'otterie»  ICloctrie  Trnolioii 
Co,  have  reqnesitcd  the  Council  to  witlidruvv  the  ramditions  iuipoeed 
upon  the  coustniction  of  a  triunwiiy  junctiuu  to  guaUo  tha  tMmwit,V 
cuuipiiny  to  convey  coal  over  their  Byislcni. 

UniTorsity  Oollege  of  North  WalM  — Th.<  cikMidm  <ir  thix 
Colh^'e  for  th<i  year  contains  particular*  o(  the  «ouriieii  of 

instruction.  t«oeliing  itaff.  foes,  A  spooial  eooiw  of  lecturea and 
experimental  work,  •uitalilo  for  tboM  who  dadn  tobenoaie  electrieal 
engineers,  and  extending ovortuvoMMions,  baa  Iwan  airangad.  Thate 
are  well  equipped  Ubonitorioa  for  pmciioal  work  in  phyiica, 
afaamiBtrjr,  Ac.  Iha  Miendar  ia  paMiabad  hy  X  E.  Coraiah, 
Mancluitar. 

WMkBMBmlah.— Tl»  Ekotrid.^  aannniUw  have  devoted  two 
iiitthii!«  to  tb«  iavaatlgalion  of  the  eomdainia  made  a);ainst  Aid. 
I'itt,  rhiurman  of  the  comiiiittir.  and  A  maoisa  Sttior,  of  unneccs- 
-  ir  .  ir/.i-rfcrcnce  with  the  depart menlVt  workmen.  The  cmploytT* 
of  the  depiirtmont  who  lodged  complaints  were  rroni-exumiiicd  by 
AM.  I'Itt,  and  afterwards  a  sub  committee  was  nppi'jinted  to  draw 
up  a  report  on  iho  evidenee  giren,  Ute  report  to  ba  submitted  to 
thr  vltvtricity  comiiiittea  for  apfiMvaL 

Whitbf  .—The  Council  last  week  decided  lo  cltaiw  in  fuure  a 

tl.a  Mil.'  uf  5d.  per  unit  for  electrio  Bwieott  Um  |d.  per  unit  for 
payment  within  14  days  of  dem.-ind. 

Wifan. — The  Coimcil  lutve  decided  to  incnaae  the  atlarjr  of  the 
borouj;h  ehctrical  cii^neer  and  trnmw.nys  manafar  (Mr.  J.  Klevin) 
to  £4rA)  pcraimuni.    The  snlury  of  llic  Mceanlant  ef  the etaCtrieity 

<h  p  ir'i  lu  nt  has  been  increo.'tcd  to  £220. 

WllleAden  ((lOadon).— Main  o\tcivsions  e»tiniAt><d  to  e»t  tilS 
have  l>ceei  atilhorised  by  the  Council.    Tiie  l''ire  Itrigade  fLtmtuitlee 
report  in  favour  of  the  adoption  of  the  "Oamewell"  tire  alarm 
H'.  ^t.  :o.    The  installation  nnd  maintttiancc  of  this  by  the  Post  Oftice 
.     ilve  an  annual  rental  of  ICl'i'i. 

WolTSlhampton  -  In  tfie  ni-pr.rt  tif  thi  Tramways  Com- 

n>ilt<->-  it  Uiii  I.'.;!!.  .!  tllal 

The  oparatioii  ot  the  l.onuo  surface  coniact  syalem  during  the  last  12 
mi>ntfa»  had  beta  entirely  lAtinfactory,  and  had  more  than  justitied  its 
rrpatation  for  Mf»t;  and  reliability.  The  niainl<!na»L-<!  conts  were  bci  nj; 
rr<luTEj,  and  the  e  immijlcc  had  reason  to  believe  that  6"i  -  I  iil  ■••  rkni,: 
nt\l»  for  the  pn -ient  year  would  be  considerably  lielow  t)^-  .>  i«:  f 
other  tiiKni  where  the 'iv.-rhp.x.l  ■y^U'tu  -...is  in:-i.i!lri!.  Tli-'  J.-iiuim' :ii 
had  KTOwn  very  conudi'i^Mv'Ki.ii  iiit;  ihr  p.i-l  -n  muiith!^.  T.'il'i.-  «rr«? 
now  20  ailw  ol  Miijle  truck  opon  against  6k  last  year,  and  the  staff  had 
beMinetaaied  tmnWIoMIL  Xhe  total  nnmlwr  ol  ears  in  alack  ma 
•0  and  10  mme  aie  about  to  be  dalifiiaJ. 

WaAhoaw  Ugbttflf.— Tha  eleetrie  light  ie  to  be  InaMUed  at 

Bedweiltjr  warkhonM  at  an  eatunatod  eeat  of  iS^OOO. 

Hadcnw  <Londr>ni  Ouanlians  have  decided  to  rat  down  ui  inde- 
pendent Mecti-ic  h^hting  plant  at  the  N'ew  Chudren'a  Honva  at 

'  >n!jar  at  an  e-iiuialinl  corI  of  1"!,.^. 

YumOUtb. — Tlie  Coun«:il  decided  on  Wednesday  to  giv  e  uaupply 

of  eleelrieity,  on  the  high  and  lotv-teusion  Kyste'nu,  iii  Oocl  aion, 
and  Inetead  of  ovarhaadwifea.  atoriginullv  prupu'^ed.  esblea  are  to 

be  hid  iindi  I-  tlie  rivtr.  Hanction  tia«  bmn  ublaiixil  to  u  Iohu  of 
tJ.WMt  for  tliis  work  a»d£t,iMXIfor  a  storaKe  buttery  iiml  .iih  xtation, 
b  ;t  tl.OOO  fi»r  tlir  bati>  rv  will  not  now  bu  reqniied.  Tenders  are 
•luTtK  to  in:  invit.  d  fill  till.  ci'i>»tr>u  tion  nnd  eli-rtrical  eijuipim  nt 
of  till'  Vnrt))..iith  .V  (ioilest.m  Tnuuway«  Co.'b  linos,  which  w«re 
rei  I'liiK  |iiirchfUied  by  the  Corpofltllon. 

Ctltket— The  itiinuiil  dinner  of  the  cricket  club  of  the  *t;i(T  of 
Ml  ■i.*rs.  l)riike  ,v  tiorham  woe  held  List  week,  Mr.  H.  Dnilic  in  the 
ihfiir.  It  wiis  reported  that  21  matches  had  ken  pbiyed  of  which 
II  were  won.  tive  last  nnd  tive  drawn.  For  the  l;ariiii.!.s  liiirdi  it- 
Coiiit>  rnp  ihe  club  iiad  MKUred  tecood  place.  Tlie  Mancll«»t«r 
oftii  e  uere  Kiicccssfbl  m  delMtling  head  aOaein  Iwih  ih«  lint  «»d 
retuiu  tuiOdtcs. 


TRADE  NOTES  AND  NOTICES. 


OUlh  nii  CorporatbB  ElaeliMly  eommitteo  invite  toBltn  Ibr 

supply,  delivery  lAd  enetioB  of  Iwo  ne«ittive  ntum  fisedcr  booiMH 

(with  xwitch  gear  and  IxMrdH  for  tramway  Hystem).  HpecifieattOMi 
Ac.,  from  the  liaronffh  electriral  enk'ineer(Mr.  S. Wihnott  Newin^ton), 
Klectricity  Works,  (ireenhill,  Uldham,  and  con  be  w<  n  rit  'but  not 
obtainod  fromi  the  ollices  of  the  consultine  on^'ni>i  r~.  M.^  rj. 
Kenneily  A  .Jeiikin,  17.  \'ictoria  street,  Westminster,  S.W.  Tenders 
to  Mr.  Newinijton  by  Nov.  '25.    See  also  advertisement. 

.St  tr/iorl  (Mon.i  K!  ctri  ity  find  Tramways  committee  invite 
tenders  for  varioi!^  uiiuliuif  -u.-ls  r.»r;Lculars  from  the  borough 
electrical  nusimeei  iiiul  liainwiiys  nikuaser,  .Mr.  II.  Collinps  Bishop. 
Tenderx  in  tlir  i        rl.  rk  by  Nov.  "21.    See  also  iidvertisenient. 

The  direcUirn  ol  liiK  CiiintoHnin  linilwitij  Co.  invite  tenders  for 
stores  for  1*2  montlis  from  .Ian.  1,  llhX'j,  including  electnc  lij^htine 
materials  and  Kttinfjs,  telegraph  appUanoes,  telephones,  oils 
and  )p-uasc,  screws,  toola,  liaidwHrai  indiMnMiBr,  Babcstoa  and  gottn- 
percha  goods,  rvpper  rivela,  Ac.  Bpeeificationa,  Ac.,  from  theeletwi 
superintendent  Mr  r  T^orinicr),  Charles-slrcft,  St.  UoUox,  IHnagoit, 
where  pntten>  in  i',  I. .  inspected  till  ISth  innt.  Tenders  to  the 
secretary  I.Vfr.  .1.  Ulockbiirn),  802,  ISuchanan- street,  Glasgow,  by 
Nov.  '21.    I'or  further  particulars  see  advertii>eui?nt. 

Bflfitti  Corporati"";  iiivi'n  tenders  for  ttic  foll'UviTiL'  pl-iMt.  works, 
Ac:  -Tnimway  pi  rui-ir.i-ni  way,  road  L"  1.  i^ii'.  m;;  iml  li.jn  imjf, 
overhead  e<(uij)Ui»  TiL  un  ierground  feeder*,  l^  leplioi;'-  m  i  u  ^t  win  s, 
spari:  i  cii  iiiiu.  .Vr  .  rui  iim  dynamic,  m«  ilchboard,  thn  i  ).;.:,-.t  pl  iiii 
condensmg  plant,  overhead  travellers,  station  lightmg.  Jcc,  boUers, 
awparhantnai  Manhaniml  stokers,  econoiuiaen.  ooneimiiif  piaot, 
ateaat  ashMiit  and  Aed  pipes,  pumps,  ke.,  and  diMible4Mli  ten 
Tendm  loteiwn  dedt  (Or  Uaninel  Biaek)     noon  IMi  iaat 

Hnmtttnmith  (London)  Oaaidtana  invito  tenden  lor  a  eonqdete 
wiriutt  inataHation  fbrele^rio  lighthigat  tJieir  new  wiMkhouse  and 
infirmary,  Wormwood  SeraU)B»  and  alao  for  eapply,  delivery  and 
erection  of  two  motor  tranafocmen  and  a  battery.  '  Tenden  to  tin 
clerk  (Mr.  J.  Lamb),  '200,  CkiidhBwk.nnd,  Hhaphetda Boah)  LoBdon. 
W.,  bv  noon  Nov.  15. 

MilHitntritHtUh   <l4)ndlMi'   i'l  llliLll   in.if|_   •u'liiT.,  fm   i\lr.i  j.Li^li- 

tension  feeder  iuaiu»,  dntw'  boxes,  framcx.  covers,  Ac.  Tenders  to 
the  tow  n  clerk  i  M  r.  Hi  Thoinpioa)t  TWrii  Hall,  Hamnwamith,  W., 
by  4  p.m.  16tli  mst. 

Whitby  District  Council  invite  tenden  fot  hml  '2iX)kw'.  direct- 
current  dynamo,  coupled  to  a  liii(h.apeBd  engine  ^reciprixatiu^;  or 
turbine  trae)  :  and  one  water.tww  boiler,  fiUed  with  ehain  j^ate 
tnechanicM  atoker.  Tender*  to  the  •leetrical  engineer  (Ur.  C  H. 
King)  by  S  pjn.  Nov.  31. 

Ktaiehetler  Trarowaya  cominittee  require  (endon^  by  49nd  iditi 
for  one  15  ton  and  two  5  tOft  electric  n\  erhcnd  travelling  cranM. 

Cheshire  f>inc»  Committee,  Central  Station,  Liirrjio  ,!,  want 
tenders  by  '2oili  iusi.  for  atoree,  faieloding  teli^graph  matetitlSi  Ae. 

tl'itffAiinufoiv  District  Council  invite  tenden  by  6  pjn.  Dee.  7 
for  erection  of  tramway  ofHceji. 

Sonthiimitlon  Education  coiiiniittee  invite  tenders  by  noon.  Nov, 
'21.  for  electric  lighth^  inaialUtion  at  tbe  new  acbooi,  Porliwood. 

ttrpihiril  London)  ConneO  invito  tenden  (until  4  piin.,  Nov.  S3J 
fur  pipework. 

}lnf!/iii:l  Corporation  require  tenden  by  noon  Stat  inat.  for  the 

erection  of  a  Iraiiicar  depot. 

Tenders  for  the  supply  of  \9\  miles  of  '2t)-p;iir  lend  covereil  cable, 
dry  core,  of  staudanl  specitication  No.  7  ;  'i.Onfl  paper  sleeveH,  'Jm, 
long  by  I  . in.  ill  diameter;  nnd  it'ii)  yds,  pap^r  sti'l|>s '2in.  wide  are 
reiiuired  by  the  postal  authorities  of  tin:  Aualralmn  Cnniinnnwenlth, 
I'lilli,  W.  AustriiUn,  up  to  noon  of  Dec.  'l<  ii. \t.  (' i-.li'juns, 
spcciticatioiix,  »Vc..  can  be  obt,iincd  at  the  tiiMiernl  To^t  OlUces  at 
Feith,  Adebude,  Mulboume.  Sydney,  ltri«b.ins  and  Uobtirt.  Oflen 
are  to  be  narked  Tenders)  lor  telephone  lu  Uerial,"  and  if  aent 
thrani^  Um  post  mast  be  re^tered. 

■Tf^ttnnttXiUTi}  Kfunicipal  Cnmicil  [invito  tenden  tat  toanaHatmeTr, 

pillars  and  switch  i^vjir.  to  the  npecitication  of  tboir  eonsillttng  engt* 

iiMen.  .Messrs.  Monliy  k  l>;iwbarn,  »'2,  Vietorio-Wreet,  Mndon, 

S.W-.  to  whom  tenders  i>y  noun  iKc.  '27. 

Jiiltanmahur'^  .Munici[Kd  (!uoiK'il  also  invite  tniidei^i  for  two  D-'i  lon 
electric  overhead  IraveUin^;  i  iaucs  l<i  the  sj)i-i  iticatian  of  Messrs. 
Mordey  A  DiiwlMirn,  lo  whom  li  ii<U  r?i  by  De  •.  "27. 

(,>iii  fiiiil<,ifn  |Cii]>o  Coloiiv)  Corpuration  inviic  teridiis  for  »Hp 
i'i|iii))iiK'iit  and  niiiiiin^  .>(  eb  ctncily  (or  *;us  works  for  i>  peri  :  !  : 
eicwMiinp  l-'-  VI  I  -.     rarticidttis  (r    )i  ■  itv  ,  -  li  rk.  to  wli.nu  lender* 
by  3inh  I  : 

TENDEaS  BECBIVJBD  AND  AOOEPTBD. 

S^ilford  Council  have  nocepted  the  following  tenden  for  tk 
eleelricily  and  tramways  di'|Kirtmeiit9  r  — 

S.ilrord  Oil  llchnin;!  Co.,  'ii  barrels  crank  oil.  at  Is.  'JJ,  (rallon  ;  A. 
liridgp.  treeting  tnHufonaec  gul>.al«luMR  at  fre^twiob,  tiiii;  W.  T. 
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ckblv,  fin«  soldc-r.  A;.  ;  I'liliiil  AtlicvUii  Co.,  iuti€i(u9,  packings,  iVo. ; 
KcUbK}'  Elcc.  Ktig.  Co..  Iioumt  (use  lottr  .  H-  Luke,  irontU'Ji»i."r7  ; 
Bnxcniltle  .V  Co.,  wrcu>:ht  iimi  lubm         liltirifr* :   Itf  i-  ii  Cvi . 

mrtrr«  and  houx- lute  bu\<.i  (rontcntrii:)  ;  ki>y  Kiiginet  :  u  <  ainall 
utotoir  (Urleta;  LcncBatcr  \  T<>nm,  iron  eutiMt*;  ludia  llubbcr  Co., 
indiarabUr  tobim:  \V.  T-  lliMit«jrViCo.tpii»  ralmi  iiripb  Aa. ;  <jc«mi- 
wool  A  Son,  Toad  wcighbrid^ji- ,  Uwiltoa  jt  C«.>  withMmn  fipci.  dte. ; 
Koyofl  LiiiiiUMi.  laxto  luolor  4l«fttM ;  F<RWtl  Limitol,  Bvln* f'JS to  100 
wiipcieni :  UritiBh  Wutmeboaw  C».olterMitiB||'fliimatiMton;  W.  U. 

Hill  A  Sen.  U«<1-,  vda.  ,\c 

\\  aiiiUwDrlti  ( (.otnloiit  C  oiiiKil  liiivc  iiitopt<  li  the  ti'ii^li  r  nf  \V.  M. 
MrKmie  *  i\>.  fur  il>rhu-  hyhtiiis.'  in»Ull<nioii  lU  llii'  Cinimnl 
IluU6o  nl  t'iHi.  I  Is.  Tin  ri-  wiTf  'J<  l<  ii<l<'rN,  riiiiiriii^  from  ihnl 
BCcipti'd  to  £C>M.  IOh,  Till-  l.il>r»rits  <'»mmitt<<'  nf  W'anil-iKulh 
Counril  h«»  iicceptnl  the  Ii-ihUt  of  M<->?.rs.  Tucker  at  I'lO.  I7».  fiir 
Kfitilig  rliHrtric  li-rlituig  pcmliuils  in  tlir  piiljlic  rmiins  at  TuttH'^ 
Litwaiy. 

The  ITut  Accmiuilator  Co.,  Mar»Jii;MU>-liuie,  Ktnttford,  E.,  hav» 
M<  iiK'd  the  coiitnu-i  for  ib«  >>up|»l,v  Of  k  bau«r,Vt  eoniiitijig  of 
iif  ihcir  otiuiilarit  cciittiil  atati<in  I>'p9cclla,  fiv  tlw  elcctrio  lixhtinj; 
«f  Nordiwood,  L'j,lirulj^(', 

Lonilon  C'wuntv  Cnuttcil  h»\*  amplcdlhe  trixU  r  of  tlic  NiUioinil 
Fltciric  r,.iiwi,  ui  iii<n  Co.  for  Wiring  and  fiUltig  Iluntcu  road  Are 
«iil<'<^i»tvtii  »c  11-24.        TImm  w«i6         oth«r  tandm.  imnging 

friMii  to  11  M. 

t  itiiilx-ru'  ll  ( I  .(iiiJi.rii  (iii.'irih:tii^  h«\c  m  i'i  i>t<  <l  the  follnu  iri^' 
Iciiili  rs  fur  <  li  I  iru-iil  fittinsn,  \>'  .  Ii<r  tht>  nfw  inlinDBrjr  and  daring 
111.-  v«ar:-ti.  ii..r»l  Kl.  riric  c...  W.  II.  Wilcos  A  IV, and  lUod't 

Kli  rtriciil  Al  K!i>;iii.  <  iiii^;  Siip|.Iy 

Sii  ptif)  tLtiiiilDn)  Couiu-il  liiiso  iw<<  iiiii)  th.'  l<Mi.l<!r,  mI  t.'il,  o( 
Wanl  }tro«..  fur  wiritii,'.  I'm'  li  iiih  r?i  ui-rv  xmi  in  raiipiig  fnuii  the 
acrr-pt<'il  to  i CI.  lih. 

Meiwra.  G.  INdduck  4K  <  <i  nljlaiiii  il  lui  iinlt  f  (ur  covrrtii^ 

boilmatthe  l4it'a<Toad  ntHU'm  nf  the  I  i\<\>  icihuikI  Eketric  Itail. 
wa>»  Co.  Wiih  ••  Kmtoa"  ii)«Kui»ia  iwU-toA,  \i  . 

York  CorpMratkn  havo  pbtmd  an  ordvr  with  ihv  KU'ctiinil  Co. 
for  the  KiijipU  and  aMetioii  of  COnl-handhnK  planl  al  tliv  clr«lricily 
worka  »i  fjaa. 

P«rb>  Tom  Cjim«a  hftve  a«eaptcd  Iha  Iradarof  J.  O.  \VMta  A 
Co.  for  III*  conBlmciioa  and  <M|aipaMnt  of  lha  th.  IVtcr'a-atnvt- 
Markct'placa  iramway  at  £»,4nv. 

HaatiiiifiB  Town  Cwncil  hn\v  anmrtad  the  tonus  of  the  Lanffdon. 
Davkw  MotorCo.  fonmpplj^  nf  <>l«rinc  uiotora  for  Itfttinnoat  oo  hire. 

(iilhii;;haiii  C'  lim  il  Iikm  anvptrd  tlie  tandar  of  W.  T.  IIobVv** 
Co.  for  c:.lili!<.  ami  ilnu  o4  Wiltin|r,  Kborall  A  Co.  far  elartric 
motor*  (or  leltuix  oni  on  Itirc 

Clecbhratoii  Cnuncil  ba«B  arwptt  d  the  lemUrof  ItonuM  *  Smith 
fur  sniti'lilKViinl  •AU  ii-'iiMi  itcct  iMorica  al  itlM, 

WilWlcn  Coiiiiril  liiiv 11.  i'.'ptvd  tho  lpnd«rof  Ur.  LaminfUm  for 
painting  IIhi  urc  lainpH  ait  fAM. 

lH:\nii(H>rt  CiirpKrution  hA\4- «i  i<'|i:.  1  il..  lender  <»(  tlx'  •  Icctrit 
Coinlniotiiiii  Cii.  l,>r  u  >truiii  iI  mihihu  |\Villjin»  ••iiciiH'l  at  £M,44S, 

Si.JIfliiis  Cotiiimi  h»%c  pl;\r.  ,l  HI)  onl.'r  Willi  w iilana  A  llolfinaoa 
for  It  7J)ii.i'.  »tiiun  rti|,'iii>'  (or  iIil  il«ictririi>  wiirk». 

Vr^hi'iil  (Niilal)  I.o.  iil  Uiinril  h.ivi  .-ircrpti  ,1  tho  tender  of  K.  H. 
OoUi«r>',  Uarri^i     'i,  :    tii.  .  1, .  1 1  u.  ii-im     of  the  town. 

BDBlMESa  NOTICES.  See 
New  EUctrie  Lamp  Worki.-M<     '  ) 

havi'  onciud  lliiii  nuw  iucauJ«.!.v't;lit  iln  tnc  liuiip  worku  nt  '.>.  Hyt)it!- 
mad.  Willeiidan,  wiian  thfy  an  mamtiaciuniiK  the  woll-ktiaw]] 
"Pope"  ineandriweDt  lamp.  Tho  0rm'a  iclrKritpbi«  a<ldr«Mi  is 
*•  l'h>notar}rIrfiadon"«Ddth»MlaphOimNo.70llBrlaMl«i,  Wewoiil.l 
rffei  our  rMidnaloan  adverliiM>ni(ntof  thcae  hmpo  on  another  pii;;e 
Tht>  IaiiuI.ih  orttcc  of  Cow  iiiifi  Limited  and  the  Koj^i  .Kiiginacnn^ 
<"o    Ltd.)  hart  1.1, i:  cli;iii?i.<l  to  4,  goeen  Victoria 'ttrcct,  K.c. 

IVWphotio  Nl)..  7'2;U  Ciritnil. 

The  Uhoil.  »  Kh  itni-iil  Mf);.  C.  i I.l.l. i  hn\ i  upjj.uiiiti  J  Mr.  \'in<<  iit 
r.  \Viilt<  IS.  ■!.">,  Nnshall  Hlr>  1 1.  Itiniiliitjhinn,  s.ilo  ftu.  ul  {ur  ItitUiing- 
Ikiiii  ami  iliatrn  l. 

M.v..%r.,  i\  r.i  iiij:,.  ,„i,i  s.  M.  Htwhiv.  dvctricid  emtineera.  ..v^^. 
I'i,  llvlaii.i  .^trt't  :.  I'lriiiii^L'liiiiii.  have  diasolvcd  partnerahip,  ix  i.t^ 
by  Mr.  ik-wlny,  who  (.'«>ulii)i)r«. 

BAVKBUPtOni,  XilQUII)AnOM8,*e. 
The  fint  mecctng  n(  crvditoca  of  .Vrthur  K.  Broakc,  dtctrit^^al 

•Bjdneer,  110,  Cheuphid*',  I.jindon,  E.C,  wh«  IipM  on  Montliiv. 

Debtor  HUtoJ  tbiii  be  »as  n  .n  a  wirn.  iiuKliuQt  n  maujijci.  Hi?  i'in)i\l 
on  bu<ini«  in  partner-bip  with  K.  K.  Law  as  Law  a  I'each  iilltf  r»  Co. 
In  iH'jS)  F.  C.  Warier  b*Lumi-»  partner  ainl  brouptil  in  f700.  \av  rrliring 
Debtor  and  Warter  ooDtinut<il  thr  ba<ir..-i  until  ivicber.  l-'.i\>  »hrn  thcjr 
BsaigDral  a]l  the  u-stu  U>  a  tru^l™  (..ir  Ih..  tenetit  of  cre.lilor'^-  In  1^K»1 
debtor  rntiTcd  into  parlntriihip  Aitb  ,s  o,  Csok,  and  thi-y  iriuh'd 
logpthiT  a*  rli'clrioal  <.'nKinfi  r<  until  I'.iii.i  at  110,  ChcJii.Bide.  Cook  thru 
)fH       and  debtor  opatimied  the  botiooM  alone,  Ue  had  alao  been 


I  int<'r«ated  io  another  boiineai.  Liabilitita  £i,H7-l.  13a.  Id.,  of  whieh 
£i.33!t,  U.  Id.  w»i  aneaonnd.  end  sa^l.  Ue.  oeBtiainiit  and  net 
eipeetod  to  ranik,  aawti  eetinated  et  £W.  He. 

.\.  J.  IIollin(«o«,  electrical  engineer,  Banlay  Oval,  UToddlDtd 
Cireen,  baa  been  adjtidieated  iMnknipl. 

The  Sir  Hirniii  Ma\i]ii  Klcctrintl  and  EnRineerlng  Co.  (Ltd.)  il 

to  be  wound  tip  voluntarily.   .\lr.  .V  llitrdie.Cyprue-road,  Finehie.Ti 

l.un.!"ii,  N       -  I..  <  ii  i»ppoint<'d  iKjuid.ttar. 

Plaat  for  Galo.  .\n  ciuhl-pole  roiii(i<>Tmil. wound  iKiiikiiiu  of 
l.Mikw,  rilKt  \  .,  tjl'2  atnp..  I  l.'i  rtiMt.)  for  Jirti'l  t-otiphng  to  i-iignx'  is 
aihcrtinfil  f»r  wih-,  o'AiliJI  toaUi-ratioti  of  onpnal  sihoiiw of  driving. 
.\ppli<'atiiiii>  (0  M>-B«ni.  Andcew  Handynide  ti  Co.,  Jtntannia  Iron 
\\orkit.  Ivrbv,  or  to  lIcBini.  Green wjod  A  Bitley,  Ly»dt.  See 
al»o  lulvertiscHient. 

.V  1^1  ii.H.t'.  Hortmbv-Akroyd  oil  engine  and  a  61kw.  Cmmptoa 
ilyiiitiiio  are  for  ealo  owiiut  to  enpply  betof  taken  dwm  local  enm- 
piki)\    .%pplieatioDa  to  *'  KngtDeer,"  Dean  Wood,  Mewlnny.  Bea 

luin  »l**iMiit  nl. 

A  n  . .   n  i  i ...lul  cUi  trit  1i;:htiiii.'  plant,  xlliUihlv  for  iM«li»I- 

Iniion  ot  '.:oi>  irinipit,  is  for  m1«.  Full  particulars  from  Mr.  W.  V, 
Adnnif.  M.I.IM.  .  W,  Vlc«oria.«lraat,  Wcetuiinelar,  8.W.  See 

itilvcrliMiiii'iit. 

Sale  by  AneUoa.— Mi'^rr*.  \v.  lu  w  &  >iin  uiU  lu-ll  by  uu.  ii  i  .  n 

Hlh  in^t.  the  wh.ilc  of  the  rl.  i-trio  ■n.-.tnlhitton.  oinipnairiL'  oil 
I'li^ruii',  ilyiiiinio.  u(-oiiinuliit<<r«.  ii  iiiinnlity  of  artistic  elri-tric  \\t;ht 
litiuiK!>,  al  wViuWm'.s  l  uslU',  N.  \VaIt'>.  Cnliii4igu<->,  U,  tsAch,  of 
tbe  aartiotteertt  Uakton-kvildiitga,  Banner,  N.  Wnlea.  8ae  alao 
adTertiaetnent. 

Vtmlam,  te.,  to  Lol  ui  te  MUt^TlnivimUina  la*  ibepc. 
With  baaementa,  to  let  in  the  Simnd,  Londaai,  gn  n  91  yaan'baae. 
rariieulan  tram  the  eeevetary'e  oflce.  Roeta  41,  Weet  Bbvk,  HiMal 
C'-cil,  Strand,  London.  \\'.C,  See  adrertieement. 

Three  loama  are  to  be  kt,  aepanitoly  or  aa  a  wbele,  in  a  third 
floor  flat  in  M,  Vietarfai.atreet,  Westminater,  tt.  W.  See  advecttMnKnt. 

Bterti  for  8a1e.-M(>>r«.  H»rnr      Co.,  It,  I>elBliBy.atreei, 

Stoicv'^  »{ikt>',  Wi-stiiiiiiaii-r,  ,S.\V..  uiU  sell  by  a  notion  at  the 

Koyul  .\r*riiaJ.  \\ oolwivh. mi  Tliitri«lny , •i^lh  initt.,  at  11  H.ni.,  iioiiH> 
obsolete  and  iiii»orMi-eiiblo  Htoica,  iuchidin){  ai|iiantil\  of  copiM'r  and 
other  nietaU,  inachini  ry.  ih  ctriciil  >ilore».  Ii-lephono  and  telegraph 
iipplinm-i ."HI  lonn  of  undi^ryronml  cable,  ,\tf.  ('iitalo^iir.i  itt  the  War 
Ullii-,',  Tull  Mfill,  S.W.;  tln»  »>riliiiiiu-e  <»tliri-.  Tower,  V.X'.  :  and  tho 
(^ninaiu'e  1 1'>  .  .  ,  ll  ival  Araeiml,  \Vin>l«ich,  S.I'..,  London. 

Oataloguee,  dK.— Mc-n>ni.  Cromplou  a  Co.,  I.oiiduii  iind  Clii'liii4- 
ford,  have  pri'[>ar>  >l  (or  pubhtMtioii  a  ii!4i'fnl  piuiiphli  t  dmltn;r 
with  ili'ctrii'iil  iii!itruiucii:s  of  th>'  nun  iiij;  loil  type  for  iMn(ii!>!4ii!» 
riirreiilrt.  I  hU  tvpe  o(  iiiKtronieni  wa>  .|e»cril>wl  f;i'iii  i  1 1 1  <.  n  i  l 
illuotfuted  lu  Th<  Htrclru  Hill,  \  ol.  1.111.,  u.  l>,  uu  .Vpril  'I'l  kst,  lu 
the  eowae  of  the  diicnaeiea  npon  Ueaar*.  Edgcumbe  and  Tunga'a 
Vaper  on  "  l}ifeet-re*diM  Mcaaurinie  Instrnmenia  for  JiwitclibMrd 
C»e,"  read  before  the  Instilnlian  of  Electrical  Eniiiiii-erii,  where 
Mr.  W,  A.  FVice  descriiied  the  inalmmenis  «e  being  coii*lructed  in 
•iK'h  ni.oiiier  k  i  to  en;tbl<'  a  Ktnlion  <  ni.'int'.'r  tu  \erify  with  a  con- 
nidi  rnblc  di'K'ri'e  i>(  prir.nii.ii,  and  with  little  difKculty  luul  itniall 
appliui>i'i-4  that  hi.-.  iii{<triuiients  are  accurate.  Since  that  time, 
.Me!>!ir..i.  Croiiiptoii  inform  n*.  nnprovciueiila  hA\e  bceii  introduceHl. 

TakiiiK  one  o(  the-w  iiiiirauieiiti.  it  maj  be  stated  that  the  iiiech 
ooniistii  of  two  priikcipa)  parts,  the  patmanent  inaguei  wiili  itn  pule  [ 
anil  the  moving  coil  o(  fme  wire  moanted  on  pivota  and  tilted  with  a  < 
trollln,  '[irijii.'     The  tir»t.m»ntioBe.1  nart  <-<»ii?i-t-   (  a  l|..lr■<■-^Ili.n■  tijft;^i>t 
with  i''-'.'-  o(  mild  «t«>..l.  .>hich  ills  c.imu'  ...i  t.i|.:.il:»r  l.y 

nou. magnetic  metal  in  iurm  o(  a  pair  of  braaa  cheeks.  A  mild  ii(«el 
t^lindar  la  (itted  ceatrally  iritUn  the  beiB|  In  Mia  aian*  naaner  aa  the 
annaton  of  a  dynamo  Itas  wiihln  the  bore  of  the  laagaat  fnune.  Between 
this  mild  ateel  cylinder  and  the  two  magnet  palce  o(  the  inatrument  is  an 
annular  air  gap  in  which  the  i  oil  moves.  It  is  noteworthv  that  the 
frame  upjn  whioh  thu  en:?  ia  wound  is  of  copper.  It  is  well  known  that 
eddy  currents  ai.  iKtu  ed  in  such  a  frame  when  it  moves  within  a 
mak.'nvtic  Held,  ike  itLuttiDg  action  on  the  .  jil  iDcr«asc«  with  ite  ap««d, 
and,  i(  the  copper  (raine  be  Ktiitably  dinicn^ionol,  the  pointer  of  the 
instrament  will  move  up  to  iti*  proper  readioK  without  passing  beyond  it 
or  oscillating  about  it.  I'lie  boles  in  ihe  pole  piece  blocks  and  the 
moving  .'  .il  are  mitde  l^i  gall^:"•.  no  ttiat  each  part  of  the  moving  system 
lit^s  any  miMtni'l,  «ud  tlis  part*  are  mcsliuniL'ally  iotcrehaitgeaWe  in  all 
inMruinenLf.  Siroitarly-wowid «>(le are  aUo .  . < -.rieaUy interchaiigaaUe, 
■ut.j.«t  to  an  adjoatmsnt  of  the  eentrolling  spmiK-   Tbe  eoils  ate  wennd 

in  dilTerenl  wuvh,  aceordint:  an  lliry  are  to  be  Unt  il  for  ummet«'rw  or  volt- 
meters. Till*  dc:^ir"  of  lh.»  irisinimt.nt..*  hiis  lutii  worked  out  with  the 
diret'l  object  of  their  ea^y  veriliration  and  adjustment  by  the  u**T  a«  well 
a»  in  miinufacturv.  'Ibe  pamphlet  )u*t  i«u<m1  K'vfa  a  numlwr  »(  illus- 
trwiionf)  i\i-d  (nil  partiouliini  of  tlie  ennrilnti'ttori  and  crilibrution  n(  tliu 
inslrunienta,  as  well  as  inetluidn     iiK^untirijr  them  on  itwitchboard»,  Aa. 

"  1  ItiJuct"  is  Ul«  tuuiiu  given  lo  a  new  tlesible  eoudiilt  for 
•lectrio  wlrce,  consieiing  of  a  stont  tihre  !<pinil  intcrvvoven  in  one 
continuotis  ecparahle  tube  with  lU'iiible  wnrp  pa^^inK  throuRh  and 
under  the  apiral.  thh  i«  ti<  iited  with  i,  ..pi  eiiil  nioi-itnre  proid  cuiii- 
pound  and  covered  with  n  itroiig  outer  tube.  It  1^  <l«iiiied  ll'i»t 
*'  ir'liixduct"  doe*  not  etreiohand  has  vcrjf  ii'gh  insolaUiig  ijualitHni^ 
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It  u  irr.f>,-.t^  .\r..  (  U.  ll.if..  if,  V.  -...r.^ 
of  «iy»>  fnnt*4  paTur-.Un  ran  ot<tain»^L 

MM         t»o  o„  .,n«  <ii»l.  th*  two  pr„r,u  r-.  Uin?  optwatt 

« crtACT  »f.<i  tUM  u^iutr.  •  jrt«  idvintw :      i.  »Uo  the  tact 


JbhiiKJi  A  Pliillipa  I^tlTcrcntial  Uct.Wtr«  Vclumur 

thai  tht  iriotriinent  occnpi'-*  onK  ihf  »aini-  »p.i<'i-  aa  a  «n„'le  voll 
in«*r.  Manx  *<ipplv  •tati'in*  ar«  unrij}  then*  inMriitiicMlm  panica- 
Ut'.y  for  paj^Uliiig  alt«rTi&tora. 

The  rVvf/t/.  Kl»ftnr  »l  Co..  3.  TynK  jpit^WB.v,  IVnnorMl<<e\ -street. 
Ijmdtm.  a.y...  huf  r<-«dy  a  liot  of  n»-w  pxiturrn  »lt<-riiaiins'ciiiTent 
mturtion  ami  i<-pii]<ion  motor*.  .^  wiiiipl*  of  tli«r»e  iiioX)ni  will  b« 
jhown  at  the  Mafil<-y  Show,  to  U  h*l.l  i»t  th»f  Aijnenltnnil  HaU. 
Ixrt'j.ri.  from  Nov  H  to  an  will  aUi  ilie  ruiiipant  a  mimll 
dx-nairi'M.  ,  f/,r  f  hi»ri'iiiu  tir.t/.r  bicvclirj,  jsj.  Two  of  thf  Crvpto 
lr«ehin«  nr..  Ali'tnuA  h^r^w.th.  The  itartinjfi.f  ihf  Crvpto  iiijiic 
Oim  unAitT  !•  ^f^►rt^-.l  bj  clo-in;<  th«  ■wiuh  aiirl  prH«>mi;'the  bntton 
■hown  On  t)i*  top  <jf  tli«  machifi«  in  the  a<-c<jinpan\in);  illurtration. 
Ail  th*  m«r  haa  to  do  u  to  connect  hU  iiiainj  to  the  t<-rn>iii.«U,  and 


Cfjpto  llcpiilnion  H'lUti  lu:  Variat<l« 

SpoMl. 


CtyxAr)  loducti'jB  Motor 
lur  Constant  8pr«d. 


thifn  rlij«f  th<-  tnmbler  nwitch,  hotdins  down  mcaiiwliilp  the  button 
•WlU'h.  Ill  fhiK  way  tli.-  iixiin]  htanini;  «wit<.lii<.  xml  ri  Histaiircit 
we  diKpenw-d  »itli.  The  n  pul-iun  motor  for  variable  .pwd  ff.Ilow- 
the  hii»  of  tlip  ordirmry  repul.ion  motor.  cuii«i»liiig  of  a  cotiipiiniul 
woiiikI  iit«t..r.  liltwl  »ith  a  roUir  aiid  coniiuiitaior.  Upon  the  latter 
re»l  two  or  more -liort  «  ir.  iiit«<l  bru«h.t.,  and  thi;  »l«t«r  onix  i»  inu- 
nectwl  u>  Ih-  mniiiH.  It  la  rlmmtd  Dmi  il„,  Crvpio  mn.  hint  ha*, 
bowever.  CHrtmii  .|i.ci«l  f.-«tiir.  «.  o.ine  of  «hnh  iirc  «liOwii  m  the 
llliiiitriition  :  and  tliiit  In  riul  Hindintf  a  j{P  ntt-r  ontpiil.  a  l<ft!er 
powi  r  f..ct..r.  and  Ic.  I.  (,.|..|,rv  to  r.«-».  ui  li  jlit  lunds  hw  U.pii 
•fciiri-d.  To  run  tin-  imh'-Iiiikii  the  m  urm  nrr-  roiiriri-ird  thraui;h  a 
•  uitfh  111  tli4-  tt-niiiiiiiU  KhoHn  on  ihr  top  of  tin-  motor, 
h  •'I'riUMi  "  ««t<  r  •oflmiiiL'  plnnl  ik  j||ii«tmt«d  iiiid  dcuctibr-d  in  a 
pa>n|ilil>-t  i"-iii-l  (iv  thf  riil«.,iii.|4r  Knt'iiiteruitt  <  o,,  Kciwlin;;. 
!S<mi«!  ii<H  ful  iiil./niintion  on  tin-  ■•uIijm'I  m  trnm 

Mmkih.  (».  I'i.|.lurk  *  Co.,  2,  ISur>  «tr>'iii.  Tendon,  E.C„  wlio 
nct  iiliy  neriir  il  an  order  (or  covering  Ijoilem  at  Lot't  roud  itutioii 


'A  I  1^  kr^TojiuJ  El^iiia-  Kailway*.  have  readv  a  f'i:<'iilar  list  of 
tkon-cundacsing  eompo«itions. 

Li<U  of  .  1 1  MniJl  ini.iora  for  driviiii;  «c«-irii;  lii.v-hine:>.  i-2)  drillms 
machine*  of  •Ironscoti.tnietion.  l:.C.  e.iiilnol  clock*  f.-r  operaiini; 
■.wo-rate  rnet4-r<>  of  aii>  ni  tke.  nivl  li'  '•  I.uiia  "  curl.  .re.  are  i»«n«l 
by  the  l.Wtrical  Co..  121. 12o.  Channj  CnMji.ro.vl.  I.ondon,  W.C. 
t»rh  list  IS  illuetnted  an.l  contuJii«  all  e.-s.  niiit'  information 
regarding  the  various  iu-iu?. 

Mnj.h  Bulletin  No,  i*.  ju«t  Uaued,  de.-iU  with  niudl  »i«  open  «i>d 
protecie<l  lUrtct -current  genentiurv. 

\  ni  w  r.-itnlocue  of  el<-clric  miniiii;  iixchinerv  and  apparaini  i< 
iv-ued  hy  yh.tsti.  John  I»iim^  A  ><mi.  of  .Ml  S  iint%"  Works.  Derbv. 


lUriiriilar* 

arr  piibli«hed  of  an  electric  rrM-tince  tuatcriul  enllrU  ••  Kryptol." 
which  i»  being  tnln^uced  in  Urniiany  in  connection  witli  apparatus 
for  electric  hentine.  it  U  a  mi\ltirv  of  sraphile.  carborandnni  and 
clai .  so  i>>and  tojether  as  to  form  a  loof  :•.  ^nular  inii?  or  powder 
of  f.,ur  grades  of  CQar»«m-«».  winch  are  "i:'!  t.>  it-  iw  verally  well 
adapted  todilTcrent  lii-ating  operations  Kryptol  i<  uiid  W  drvi-lip 
h.-at  of  an>  .l.-.ir»d  intennity.  from  a  «.  iille  "wanntli  up  to  H.OtX)  C. 
and  i«.  further.  cUnurd  to  be  clean  an.l  free  from  du>t  or  from 
impurities.  Mon-uver.  it  obviates  ihs  u*e  of  pUiinum,  nickel  or 
other  ineliiUic  win    or  foils. 

In  Pig.  1  a  kryptol  eookinK  stsve  is  illu»tr*t*d.  and  eomprliee  ■ 
ehamoite  or  earthenware  p!ate  enelnied  at  il£  ed^oa  in  a  wo>len  Iram* 
kouculrd  at  two  o|>po<ite  ^ide*  by  rarb  m  electrodes,  wlii;!!  re'!!  upon  th« 
plate  and  are  cnnoeeted  bjr  in«jUt.-d  wirj  cindactora  •it'i  the  saata  ol 
supply,  foniiinif.  when  tbe  break  bctaccn  the  ele;t^•le^  is  doied.  an 
electric  circuit.  I'pon  (be  chiiii;>it plat?  iuiujlly  abiul  i.":  « jatr*.  b«l 
ma;  beof  anv  c  mienient  niie)  i«  liviirfy  strevrn  th«  i.-ranaUteJ  kry]>:o' 
lo  a  d»p;h  ot  abimt  an  ineli  When  the  kryptol  is  Uid  coalinooa^y 
aeiouthe  plate,  it  forms  the  electrical  conneciiao  between  the  two  ile;- 
trode*  and  cIou-»  the  circuit.  When.  ho<r«rer.  the  kryptol  is  brmhcl  or 
'•craped  aside  »■>  that  an  open,  uncoM  -cJ  apaca  is  formed  throa;:h  the 
layer  acroi^  the  plate,  the  circuit  is  broken.  If.  now.  the  kryptol  i« 
l>ru»hc<l  into  the  o|icn  sp.ice,  so  as  i  >  form  a  connection  between  the  two 

masses  lying  again.it 
the  elf^ctrodes  on 
either  side,  tbe  c:r- 
cjil  i<  at  once  re- 
<t>reJ,  and  t)>e 
krypto)  forming  this 
thm  onnecting  lavcr 
brttio>  to  s|>itrkle  and 
IlKiw,  Iwcoming  in  a 
few  moments  iinAii- 
dewent  and  gsne- 
rating  a  heat  that 
will  raise  cold  water 
t  >  bodiriK  in  a  few 
iiilDuteii.  A  peculi- 
aiity  Is  that  incan- 
deHcent  action  takc4 
place  only  at  places 
where  the  layer  of 
krvulol  on  the  |>laie 
is  thinnest,  and  it  is 
therefore  rajiily  pos- 
sible to  produce  heat 
just  in  the  place 
where  it  i»  wanted 
and  not  eliievi-hciG. 
The  finer  the  ^'rains 
of  kryptol  the  less 
active  the  incandef- 
cence.  and  it  Is  lor 
this  reason  that  tbe 
four  ditTerent  Krades 
of  material  are  made, 
to  be  used  a^  may  bs 
reijuired  in  gene- 
rating diflerrnt  tem- 
peratures. For  heat- 
mi;  train  cars  and 
itimilsr  vehicles, 
halls,  rooms,  labora- 
torie«,  Ac.  where  a 
cont^naoos  uniform 
wamitii  is  esoential. 
r-     \  ■  *PPantns  shown 

in  l  i((.  •  isomp!oTe<|.  Thi»  Includes  a  cast  iion  Hanged  radiator,  the 
'lifj""^  gl'"c<l  M  a-  to  insulate  the  kivpUil  mass  with  which  it  is 

tilled.  At  each  end  is  a  carbon  'lictrode,  connr^trd  bv  wirt<  carrying  a 
torrent  of  from  1  to  ,>  amperes  at  about  I2rt  v<ill'.  This  tvpe  of  heater 
undir  a  car  seat  or  beneath  the  rioor,  nhrn'  it  is' out  of  sight, 
and  will,  it  in  saiO,  Kcnerau;  and  mainuiii  iujeliiilielv  any  desired  tem- 
perature without  rclillini;  lor  wtoks  t.igcther.  Tlie  ra.1i»tor  is  made  with 
a  clu>*.fitiiD«  cover,  aa  kryptol  i*  said  to  endure  unimpaired  much 
longer  m  a  clo^^d  chamber  than  in  the  0|ien  air,  A  radiator  in  constant 
n»e  re<iuir>s  tilling  witti  fr.-.li  kiyptol  alx>ut  every  three  months,  the 
maker,  nay.  .Soiui-  of  the  »l.rl  ami  cutlery  maniifacturcrii  in  Woaiphalia 
are  laid  to  bo  enwrimentint;  with  krvptol  with  a  view  to  itj  employment 
for  tempering,  annralin;;  and  c,i<e  haidcniUK  st«-rl  and  Iron  bars  ,  knives, 
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■ci&sora  and  otb«T  implemiuit].  For  ehemini  lAbontories  the  n«w 
material  tias  already  be«n  lulnptecl  hj  tht  T'niverKity  o(  Berlin,  the  Tech- 
nioal  C  Il-i,''?  fi'  Ail  ?;i  CtiAjx  I':!-,  tlh  Imi>PTial  health  oflica  at  Berlin  and 
other  Su>iL  uuiu  ii.nti-  In  >  l<^:ut'^i'.Kiv  .  iirtnic  analysis  it  is  frequently 
naoasaaTy  to  heat  jiirtt  of  the  sabatance  und«r  •lamination  lu  difTeraot 
tanpcrMOMi  tad  to  Imim  athar  portloM  oiJimM.  For  this  puriioH 
■impi*  apfwmtw  hu  ham  dariiMi,  eaB«ttUm  In"  'mnie  on  which 
u  laid  a  fife-brick  trough  or  )(atter,  );la<ed  Inniile  and  (tiled  with  kryptol. 
In  (his  is  laid  the  i-jnibu'^tion  pipe  (which  m^y  be  a  ijlass  tube)  oontain 
ins  the  material  lo  be  (veat«il.  Current  sent  thronsh  the  even  miss  of 
kryptol  heats  (be  tube  anitonnly  tbiuuchuut  its  length,  but  when  it  it 
desired  to  heat  one  portion  tn  a  high  t  ■nip'raturc,  it  in  only  nn- -soary  to 
<<cia)*e  the  kriptol  a«idr  and  redui'^  tlif  thickncjaof  the  lagfar  und«r  that 
part  of  Ihe  tube,  when  it  at  once  br^'n^  to  |;low  at  klu|[h«r  temperature 
than  th'  rr^n  in-ler.  It  it  doiireil  lo  withdraw  or  eicludi*  iHw  In  :>i 
t'  lie  ly  ffirii  I'  c  o^ntrat  pari  of  the  fijbe,  two  c»*pper  foi  ^  -,  ^v)  i.  h 
along  a  bras?  conductor,  are  introduced  into  the  krypto).  Ttufv  take  op 
the  winMl  and  pas  it  thningli  the  aoDdhietar  Im  ioNt*Miiitt  nwMk 
IwtvinB  tba  kryptol  aad  that  notmi  ot  tha  ta\m  anM  and  Mciudaa  fnmi 
Iha  kaalms  opcr^ition. 
MMar-dtiTiB  OompnaMrs-   Mr>>i>..  Ki^ivtii  a  ('<<..»f  lpa»  ich. 

infiinii  US  tlint  tli<!  lii-iimnd  for  tlx  ir  hiuall  motor  ilrnon  central 
«tAtion  cuinprt— i<ir  for  c li  iiiiini;  piiriyiti  w  ha-i  liil  lo  thi'  iritro<1iiclion 
of  ittiproM'iiii'iitx  ill  luiuiiifix'liiri'  u  lilrh  have  rcilurcd  it«  coat.  Tor 
itiili  Mliiliitii  work  II  mill  «Miiill('r  iiincliini'.  cillril  ihv  SiiyjpleX.  t^'itli 
hiilf  llir  caparilv  of  tlx-  l)ii(>l<-\,  liii«  lifi-n  iittnxliio  il. 

To  M*Bofactitrar«of  Electric  Oarmt  Ckmianiag  Apparatai. 

—  A  cin:u1iir  l<  tier  with  rcgiirii  to  wIm  rtisi  inpnti  him  bfi  n  "tt'iit  out 
by  iho  Wc»ltii(n»lrr  Khi^lric  Supplv  t.'.):pr>.  il  '.ii.  I<i  iit;iiuifiu'- 
turww  at  di-ctrio  <'iirir:il-<' iisauiihuu  app;iratii!^  tuthcr  timii  uicun- 
dc«Mnt  lauipa  niid  tilliii^-i.  and  Wf  arc  »»k«d  tu  atllla  thiU  ntiv 
■uannfiMtaror  wiio  i)ia\  n  >t  liave  n»c«-iv«^  ihia  iMUir  will  bas^  a 
('Qp\  sent  to  liiiii  iiiiuediat4'l,)- on  utakinff  Qotitoitiaa  lO  ike  eom- 
P4UI.V  of  the  (iici.  The  htler  ill  BddnMMnl  to  uiauufartuivni  only  and 
nut  to  tlx'ir  HK* lit"*- 

MlCABite  PEtOBti.— AV<  lire  liifonii.-  1  thiU  the  Siipri-in-'  ("..iirt 
of  (■i-riuHtiv  han,  by  jilil;,'iiii  lit  iif  Nin  ,  "i,  I'.flil.  cotil'iriiird  thi' 
valiilitv  of  (u  riuan  I'nii  iu  No  7^1. Kill,  uwin  d  lf\  ihr  Mii-.i  litiulator 
Co.  d.til.  '.  I'lupirf  Woriss,  U'lkhhniiistnw .  fiir  (hr  miiniifiu  turv  "f 
iiiK'aiiitv  plitti'^,  mill  hn»  ili>iiiii<i>w  <l  » itli  (''<sN  »ii  appc'il  of  M<'-  i  - 
Ml  ir<»«sk.v  A  Co.,  Ill  Ciilox'iK",  for  tin  witlidntn al  of  th«  pittcnt. 

Iwp>ftl     Til    foll<>wiii;>  Art'  olti^-iiil  valiiM"  of  imports  ot  <  ]<  <' 
Irical  luachiiK  rN ,  iiiatcnni  and  appnratii.i  nUt)  ihta  countrv  during; 
Ue(olM«r  :— 

Btccirieal  machinery.  i'i3,i:i:t  (itn  ineraaw  of  Xlft.llS  eonparfsl  with 

(»  tol>«>T,  IWi:  tt:.  ,-ij|ti  «.  -ipparulir  l*7.:tl»!  incrmuM  t"l.*<>7): 
<li.' r  ilecliiL-.il  11.1..  i'i  V  I  1  1  i.|..ir,i..  r.ir  Ih-  t.  tm  liM|.-rl.  tA 
the  three  ola^raa,  uauuu  (he  In  mouths  endwl  Slnt  ult.  were  rc-pc<;ti»«ly 

Uifisa  (dMre*^  c  i.Hli,  smmi  i^immm  «kM»>  and  x»nMn 
(dasnaaa  <-i<O.Oii«i». 

Ikpwtktf  Biioiiiwi  AhnmIw  aai  IfiitT  H  — "7*^  — 
iSK  lint  nivH  «nic{Rl  iMtieiilan  «f  tha  exportt  of  Hriliab  manu- 
tai^icd  eiNtrical  apparaiim  aix)  miitt'iinl  (iiKilixlins  tidit-mi'li  mul 
talaphone  wire  and  uialerialu,  bat  not  iuchiiini);  i  Ipctricil  m  n'liiiu  rv, 
which  i*  not  scpftrntclv  sptv  iliiili  from  Nus.  "J  to  Nov.  willi  the 
ports  of  dtntinBtiiiii  :  — 

AfiitH — \)(>iandim,  130:  Urira.  £I0'>  (ti^locraph  material  I  .  Cape 
T'iu,  i:  i  '>  L'liinde.  i3-.l  ^  Ujli^oa  Itsy.  i:i3  i  Durban.  £l.'2<'>'>  tiQcluding 
£1)1  t!la)jrujjh  material i ;  I'urt  Klixitbeth,  £-i.-a'<  imi/liidinx  £2.371 
teleKTBph  materiall.  I'ori  Said,  .lr./f;iliN.t  Ducnos  Ayrcf,  £li^'> 

■  inolodio^  £100  teletrraph  inateriah ;  Koj.uio.  £li'>l  AuttruiaiUi — 
Ailelaldp.  £"<'.>  :  Bfi  ^ianc.  £iHH  ilncluling  £44  telrgraph  mntrri*!' ; 
Irrnmiirir,  I'.'.*.".  Lvtiilt  ii.  £2'Ji  ;  Melbourne.  £>*'p ;  I'erlh,  i  l.'.tT.': 
Tort  Darwin.  £17  ;  Sydney,  £HtM) ;  W«Uiag(OD,  £606.  titlj/tuM  -o&imii, 
£1^  AruM— Kio  JaMtm,  CC«.  Jtwim— ItaaiaM,  £107.  Cinu<<u- 
Uonlnal,  £80:  Su  John  rX.D.),  Clftt  VaiMoaw,  CJS.  Oy^oi 
Colombo,  £:tl.  iVi.Fii.ic/ /»/<i«J.,i:7  (  V,,,,  i  «han;;liai.  £S3a  (including 
£IA7  l«le(^ph  material).  IhU'mn  l  C.>p  ii)iAL<-n.  11:1-1.  fVniKV  I'ariH. 
£lO!i.  (irriii'iny— HamborK.  i.l'.'0  (including  IM  telegraph  niaUrial). 
Gtbrali'jr.  £n.  lloWnut  l  lu^hin);.  I'.'O ;  Amsli-rdam,  £:'i'.il  anrludins 
tflei-raph  wirt'  ;  Itotlerdain  £147.  i/ I'l.i  Ai  u^,  £'J7lj.  India— 
Bombay,  £°.>T'2  lincliiding  £i'tl  telegiaph  msieiuili  ;  Calcutta.  £ll,3'.)l 
(including  £340  (eleginph  material'  It'ilit  (itnoa,  £35  (telegraph 
material).  ./.(fwN  -  Kobe.  £tl»  .  Nftxasaki.  £I.«W3.  Tokio,  £1*'.;  Yoko- 
hama. £1.320.  ii'Huid  — St.  Petersburg!.  £120  itde^THph  material).  Siom  — 
liangkok,  £228.  Slnult  S4ltUiuenU -Veou^t;  £'-".•;  Hingapore.  £'.130 
{iodDdlng  XilH  talsTrapb  aiatif lalK  >S>irH— Baicrlonn,  £1$.  .Vnvif.'n- 
UodwnbuK,  £37 ;  SlooklHilai.  £80  (laelwlina  £10  t«kgraph  material]. 
IVfAi  fn./iM— Bmnoda,  £H.  VJi.A.^1imt  Yatk.  £Sii.  ;;aa:ikir,  £W. 
Total.  £20.ilS4  againit  £10,«M  in  the  auiitapMrttog  weak  kat  year  (Not. 
4  to 


TSAFFORD  PAKK  EtTATES  aTD.l-ln  ihr  report  for  lh.i  yirar 
June  30  it  i«  6tAt<d  that  MAiiiin  Iit  iiml  Sulfonl  Cnr|Kir*lii'ir  li.>v^' 
entered  into  an  ngiicmcnl  t"  run  llwir  eUictru  cMf  ovvr  tlii!  cwinpaoy 
tramways  for  40  years,  paying  the  coiapaay  the  protits  «Mned  Uiamia. 
The  Trafford  I'srk  .^e(.  1301,  proTiilai  tor  the  lr»ni.t.'r  of  ih«  Weel  Miin- 
rhi:-t<:r  Ti;.:hf  rai!-.vTiT-?  to  the  tuuitory  *:ompnuy     IVn  ^'     iTmn  tin-T  *.u;i 

lui.jP  i-  'lr:]  |i  Ii 'i  ■!,  f.   ■  li  thfUl«^  rini'V.ivrv  an:|  tr  i  •   nf  Ih.   I  11,    1  ,'t    I.  IIIH 

Committee,  and  arraiigviiHHil«  b«««  been  coocliuleit  lor  the  ot  the 
jaaclion  fey  tha  liiiUand,  Oraat  Mortbani  and  OnM  CaiMnl  BaU«ng«> 


BOOKS  RECEIVED. 

^Cof)^  of  the  ■■^eriMDlioaed  wotkn  ma  ^  Itwl  froia  TV  IRrrf  n.r.'an  onc«,  iKHit 
frt«,  ua  mcripCfl'  ^blldod  price.  Add  6  peroeal.  (eratnader  fur  (araiga books  ) 

"  KIr-ments  of  lite  Mathematical  Tlir-ory  of  £leetmit^'  aud  Mag- 
ni'tUm.'    itril  «dtlieiu  By  hof.  i.  J.  ThanHOn,  F.B.ii.  (Londoix: 

C.  .T.  Chiv  ,V  Sou.)  10*. 

■ '  TiM  1  iihivation  and  rniMratiaa  of  Fkun  BttlAar."  By  W.  H. 
■lohiMoti.  {iMt/kn :  Craliy  Lodtwiood  *  Son.)  It.  9A. 

■'  FowWr'a  KlarlriMl  Bl«^^M•r'a  Yaar Book  nd  OiMetaqf."  IMS. 
( s<  ienttlta  PuUiidiing  Co.l   la.  6d, 

■  ■  Ptivaie  Uonaa  Elertric  Licblins  "  By  P.  H.  Taylor.  (London : 
ivri  iral  ManhaU  *  Co.)  la. 

A  ItMlirt  Vook  ol  filootfiaal  BtOca  and  TaUaa."  By  S.  Hnaro 
»nd  Andraw  Jwiiiaion.  Ulh  adiliou.  (London:  CtiaHOa  Oiiflfai 
*C«.)   Ha.  fhL 

"Ohilnary  Notieea  ot  FaOowo  of  the  Boyal  Soeialy.'"  Foit  I. 
M  ith  an  Indoa  to  tha  OUtuaifca  puUiahad  in  tha  " l?Meeedi«fi " 
from  tm  lo  ItlW.   (tjoodon ;  Harriaon  ft  Sana),  -la. 


PATENT  RECORD. 


Ti'  f'JUoitiiy)  l  i'i  AiifJi'  itiMt /or  Pattats  itnj  Sff:i,H'nitiv»futiliil»td 
Aai  l.fr^  tnmiiit.  i  /.>r  'lAis  Journil  ty  MatMia.  Mawapaa,  UUM  *  VOIOS, 

CAaiJi  rrif  /',.Ui%l  Ajrnti,  7».  Clilnitrf  latir.  /.omfaii,  W.tt 

An'LlC.VTK  ►NS  F( »]{  IWTKNTS. 

Norr  Thf  lotif < i-ii<  adaiixi  Apflic'tUamare  ttal  oprnto  fuUt^  im/Kdiam 
uHiit  i^fitr atxeptmitrr y tlmiflrtr -Sfteijltatitm.  Tim aaartt  wrtia pawwrtriM 
nr.  (Ikntr  of  r-zsuannioitor*  •/ MKnlMM.  IIVI«a  Om/ltit  Sftri/lfmtim 
•>.  '^jMaMi  ii/iph'nilaM,  a«  UUrUk  ««  ^fML 

VtUtutAnmiti  Uulul,  tkt  ■ffAVaiini  w  nWc  Ai  tmdm. 

11.  f.Wr  10,  JlW. 

21,664  ItNiox  r.i  KKTRK  ir <>«H     AUn-c  iUok  carirnl  motun.  (Ilata 
»PI>lip-l  (  "r,  (Vl  9,  V.lOi.  d«l<t  "f  apjili.  m  a  m  lieriuaay.J* 

21.  ft'il  II  V.  JviiKii.    M*i>i-lir^< -r.    KIrtilric  mi'lor  lonlrollrrs. 
21,7kii  It.  II.  IttDKiliK.    Shrfhcld.    Itnl  j  iiiila  sitM  bDuJa. 

21,726  A.  K.  I'oorui.    ltMgl<y.    Su>|XD>Uu(  o  uductur  wirea  ftq- dlslrihu- 

tioii  nf  r.tivlriosi  nuryy. 
21,729  K.  )•  I'titu  1!  5  ttr.il '1'  I  ■  l'*»KI>i.    8»i»<!)liBg  OiUptilig  f.  •  t  sl'r.- 
21,78)  It,  bTMikic,     \  jt.>niuiio  ilirriu»l  nod  magiielir  circuit  Ln  .l.':r«. 
81,781  r.  F  C'lKKiiiu.    Urrriwol.   Autnuialically  upeutng  ur  lireakio( 

elaetii*  ctrcoita  at  fwedeuroiload  tloMa. 
nj96  li.  VOM  Liiklli  end  K.  Kmm.  fiitetiio  eWoh.' 
31,196  Jt.  CavRCHWAKD,  C<Btnlliia  Far  «lae:iia  bioIm^  (Data  ajiplM 

U;  Umt.  M,  1903,  dito  of  andisatHin  ia  UA)* 

OetaVarlLUM. 

21,019  A.  M.  Bi-iL^HO.    .\utiBietil>  ttlefituNiia  aiehaagja  for  a  aaall 

b'Knlt'    f  li:n>  * 
■1  H.;6  T  A  1  ,M..i,.i.s     I  iiiti  i  Stnte..  S«ii,-hes." 
i^l.&td  u  .1.  lioi  stii.  Slid  A.  Ki> „   CuitctI  .State*    TelttC'aidi  iec«nl«t.* 
81,U1W  K.  A.  biMiKTiioa.  Almaatirrcunent  aMtliidM.  (Data  applitd 

f,  r.  <).•(.  1(1, 19(0,  dats  vf  apid  raiioa  ia  Sitodcal* 
'il        y  M.  Alt  Uu.|.-. 

m,'  ')  VV.  H.  (iaacoRV.    ltr|;«:i»r»'lv«  dry  ballerifr.' 
1(1,8^  .siiiiaio  liiioiHtBaA  Co.  simI  <;.  S.  UainsTJK.  Telegra|>ht. 
21,902  U.T.  II.  Co.  ai>d  11.  C.  Ci  iXKEit.    Dyniinu  e!i-.tiic  machiDt*. 
21,905  B.T.  H.  Co.aud  W.J.  Limyd.    KJe«;lrit»iy  u»eUt». 
91,911  r.  VaauiD.  Pattirtas  «laM>ol)rtI«  appantM  or  Iba  like 
91,918  IL  aattwaaao.  MaaMfcatara  at  gtJimle  adb.* 
Ottoler  12.  1904. 

81.96)  11.  W.  Dili  aiol  S.  UlLi.    llan'tivuMb.    KIcctric  h<sl  alarm.. 
2!        1  It.  Bik.NUvi  u  ai  li  11.  U.  WniTt     Inter  •.  omrouuicalion  1' It'i-Kone 
- 1  ii'.eai*, 

22,O0J  I'.  JiuiR'/tn.    KlixUiu  woturt.   (Dale  apjilitd  fo),  Ue).  liKi, 
dale  al  appJiMioa  i»  naaer.}* 
T.  B.  IHnrmiMiM,  CundaiU  far  atldaa  ar  aiinduaboH. 

(Mater  13k  1904. 

99,089  P.  HtaDUL  Nolllaghaai.  Opmtiog  iwitAas  or  pubiU  of  tiaai* 
Ways  and  overhead  cables  in  ojnDcction  thirawiClL 
0„loli«T  14,  1904. 

22,  C85  K.  r.  It  KID.    ';'<i«fDw.    WireliM  telegraphy  rcseivcr  rerordlug  i.^r 

piloting  I  my  vrnvtsi  of  a  ^ic(D  sirf  iigtli. 
22,100  CleciBic  &  Uaux.v.vi  ■  Aoi-aMuiilta  Co.  and  H.  K.  II m  i..  Ilirming- 

bam,  Oiradl  bnakin  aad  aaloBatk-  • »  iicIk. 
22,119  W.  tL  Evalia.  Haaekait'r.   Awtonatically  op'rotinu;  the  poinla 

of  elecliii:  tjamwayr. 
22.146  li.  .MuHHAT.    K.'yboBdl  tsr*- pirforilor. 

22,156  B.T.  H.  Co.  ;(J.K.  <:.:.  C.S  ;.    Cummutt'.ors  for  iljnsiin)  elcctfia 
liiachiiies. 

2^167  H.T.  H.  Co.  lO.K.  Co         \.    Djl  .uio  el>.>  tii<j  m«cbine». 
22.lbi  A.  K.  Burt.  Ap)wnilus  iur  um  in  (be  di»lnl'Uti<>u  of  aligrosling 
current. 

3:;,171  I'.i  iKrEi/itAT»  .VcT  lias,  tmiii.  \V.i.*8)«i«a  *  Ctt,  tiiritekliuariU 
I  'i>-vi  i'i';>-<<us  fioui  iojury.   ^  I  late  apvU*d  tor,  D(c.  Hi  1803,' 
dale  <>t  HpiMii.atMu  iu  liermaDy.j* 
9a,t7»  F.  E,  SHiib  Eioetac  imtiac. 
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I'.  r  .  I  rr  16,  1904. 

22,806  Kir  ft.  .ScoTt,  K.tn.iir,  E.  H  i^cinntMr.-ron  •ml  T.  H.  HwP^KtMaox. 

CtrUiie.    ElwttoitiKBelie  praw*. 
S^nO  C.  M.  Stud.   l.tcOi.   D17  voiuic  ctll*  »dcI  itiair/ iMttcriML 

0.  K.  Cartmkl.  irairai.  WiNtamiMlciipL 
99,nS  J- It.  Ciuin.  Jun.   nia>)^>ii.  MkMilKtiiriag Md «lrMtla|| omM 

frum  •tniinptieriv  air. 
22,236  A.  J.  BoxnUA.   EleclrSc  i*np  KOm^ 
22,246  0.  OlMu.   DMtribatian  uf  elMtriel^  for  dMtrfg  iimriHo^ 
ai,ai7  A.K.B«mn.  Ehetric  Ux,.<. 

S M  0.  RkHKA.  MMM (or  the  npplicution  o<  1 1  c.-li  iAtJ Mth*hWMII Sxlr.* 

2?.2iJ7  A    r  I.-.  \(in(H<:  ..c.l       f   1.  Mii'KIi  ..     S.<.j:.;h'  •  • 

2'd,Vi90  J.  HjiKU.ir  I.iMiiKD  und  It  l(-  W.  HiRi>M.kir.    LircrjxKil.  S»r«lj 

diiTk««  fgr  the  tmlley  P">1m  "f  «lr<  tHe  cWA 
22,2y6  r.  UkiUROiOll.  EtMCkkl  igDilioii  a|ifiMklil«  fuT  lUmil  CPnliui- 

lion  (DgiB«p. 

nfitb  p.  U.  Jinrtct  (V«li^  CantnU«r  Co..  C«ninilfar*  (or 

electric  molnrx.* 

K"ilTito  A  MArUtt'.ilN  AhT.  (;(  !<.    Arc  lamji  .  >  !r..,ir,.  iDii.- 
applMd  for,  Oct.  31,  1903,  £A\er4  applii-n'ioD  in  ia<-riu*:iv 
9S,3M  J.  T.  Sjcbk.   Fomtinn  mhI  nlilMtiim  <  f  •  v  nr. 
S9,36S  tHOItciii  Titun)CW«iiii(*  it  StocK  k  <'o,  1  i.m.l' l(  'lVtFphi>iie 

ir'^nllsMiiin.    It.-.'e  npplicH,  fgr  Aug.  2\  J904,  d»lc  «f  i;       .li  1  1 

iij  'I  Mijivr V.  ' 

2i^'i  ('(I'iMlTiix  <V  ('  <.  aiij  £.  VV.  Auitm  Arc  Ui>ip  boiiiiag  gear  and 
fittiag*. 

22,364  C'BOMiTOirft  Cd.  and  R,  V.  Akbot.   S »itoh«<i. 

Zl.y.S  1"         HiinoiiTH  (M.  r.  ltyd«r,  U.S.I.    Gpncralio);  intermittent 

Ljrteul*  for  i|!iiit«ra  <i(  oil  eoi;iovi  and  other  pur(»it«v' 
22,369  A.  F.  Ubut.   BeguUliog  differtiK-s  of  piMntMl  bctwaan  f urtiuaa 

«I  «)MteIa  Cumnt  diFtrlbutiug  •}»leaia. 

♦V  tober  18,  1«M 

1^373  R  c.  Satkr.    Bristol,    MaaiH  Ur  trolley*  or  faUdn  (A  fhk  ttp 

aqd  reUini  uurrent  and  ubtaiu  motiua,* 
88,401  C  J.  Jnnu.  AntonMiaalfMaiif  qiHmtviifordMtcIo  inannty. 
21494  W  C.  KwwAS  and  K.  Qcinr.  Dahlliu  DmtIm  for  T>rt»miii>g 

l>:ol«-q  trjilejr  wirCifiutD  ral1ili>;. 
23  413  A.  H.  ANniiiso!!.    Combined  tctgph'inr  anri  muailitii;  ti-lrgmpb. 
22,470  K.  A.  (.!a«OI.*!I  [  VV.  It.  Wliilney,  I  '.S.).    K.Uroonta  anil  pro*i  >-o« 

of  manufai^turin;;  taoid 
22,475  r.  W.  Wiijtosi.    l.irerpooi.    Orerhi-vl  lire  wire*  or  ceodttctura. 

OctoUr  19,  1904. 
22,479  K.  T.  I'K  K!  I- aod  W.  Ti<  »,    Klecl ric  lamp. 

22.611  H.  Iti«  x.  (iinnxtj'.  ltlM«in{  tiikgii^t  arraogiinnit  fui  arc  lampi. 
22,615  •!.  Orhx-    l,»yl(ni»li<ne.    X  rnjr  app»r*lu», 

2'J  519  \V.  Muii'iAS  aod  W.  H.  \V.  I'li'K  roii.  <'i>Ttntrr.  Ctrr  jltnikenaul 
l*rfakera. 

22.612  J.  U.  WibUMOTifS  aut  W.  K.  Uaxibix.   An  laaipt. 
Ellen  H.  V.  HowaiD.  KlMtriotl  mmminui. 

23,516  Siwu*  Ilw>ncM  It  Co.  (SlMiein-SjbiMfcwIwtrla  <i.w.t».H., 
ti<Tiiiin,vi.  Auxiliary  ap|>liaar«  f  ir  tha  prafnliM  «4  M(Ma 
prr««ur«<  oa  s«itc<bia)c  on  ami  olT  inxttlUliNtaf  b||ll  toltipk.* 

22^644  S.  W.  MinilULL.    <i  ,.-r  tir:i '  tri>lley  wire'. 

fl9[iSM  J. 8.  RatMMni.    Kh-tm  ,\-iTiai;Knr. 

I  October  20, 1904. 

23^616  A,  P.  UanM.  W  ring  nl  ulipbtii*  or  «llar  «ii«trieal  piMla. 

22,633  J.  Biracna.    Arr  Umj^ 

22,631  M.  l.vrx'ii      Bt.'i'.in^  o'ojvron^gni'"  by  alternating;  curreoln. 

(Dale  appli«l  fur,  i>;u  20,  1903,  <*al«  of  application  in  France.:' 
22637  A.J  ll'M'LT'L  Mtcqunirr.  Kraucoi.   4S[iarkiiig  plogi  for  «a|>ka)u<i 

eii  i^ineM. 

2^7  K.  K.        ai).l  P,  11,  lUsrii!.    R»«  »la»i«iM. 

2a.t68  K.  U.  McFcaTTna  aiMl  A,  F.  OntiWiaa.  Cmuli  iMibm .« 

S^fiSB  MiiKRn  ItnomuM  ft  Ckk  <riiaaMiia  SehuokarMifriM  0.fli.tkir., 

Oeriutiii  i.    Il>cnii-  iui»'<»r»  • 
S^BM  Mmh>.4ii  ( 'iiL<  ■III  K  <_'.•  anil «°  W.  si  iirh.   CwjipaHiid  far  bnuhfi! 

of  dynamo  tie 3>ri I'  mtibiur),  Iru-iae^,  ka. 
231MS  p.  R>  SlcPcimMaoii  a.  f.  (.MiiiNniAa  CiraKUlMdKn.* 
Uel»ber  21,  19i>4. 

23,10)  tt.  E.  WoniMML  MMikNiw.  KlMtiia  intnitan  au  i  moi<>  «. 
2!^7M  CNairanUAiii  k  Hookii&K  hmI  8.  H.  HMWr.  ainBlatbam.  E  n 

trif-'.Ly  iJi<ft*r>. 

^731  C.  A.  s<  MiaaMArait.  Li*wpaal.  Kl  •(•■o  U'eKm  ovartoMl  eon- 

•  luftor  i^iuipoiVDt. 

22749  ax  H  ( .>.  ;f}.E.CiN,n8,>,  AK«nti»forlh»«l«alri-al UMtoMot 

of  f»  ee. 

22.114  R.T,  H.  Co.  tax.  On.,  B*H«U'. 

82,782  <1.  PatiiT.   Tru'funiiiqg  altroaliDf  rjnvala  af  mnatant  mititge 
ml  f^t^^l»Il-y  into  oontlauoa*  eumn'e  of  TariaM?  vgllaK*.* 
Uctoher23.190}. 
22.768  It  w  Hr  ir.  bjrlia|toB.  I.it«  raili  r«ir  «|ectric  >«i|«v*^ 
82.781  Mt^MiN,  iiiiomni  *  Co.  tid  J.  G.  Viumi.  DjnMMahetrfa 
■oecbiiMry. 

2^721  O.  II.  ttvutM.  StaKiBff  and  cooU^'Kiiii  rtovtaUior  clwlrie  aiotoi 
82J8C8  n.  LtWDtU.  AltcrnMlaC'CmrmtMwu.* 

82JBIS  E.  H.  i  :tt»r  ELHTHiriTATii  Aoi^ (in.  Scmpir  for •tetninsgMUc 
•.•puat'  r    Data  iffdvil  fOT,  Jan.  18, 1004,  dht«  of  apptiealiao  in 

l"ra(i(*|' 

23L8I7  B-T.-U. '  '1.  iind  I;.  Ht'ri><   Kle<'liic  powi-r  traufni'Uing  m<i:haDi>m. 

22.115  IJ.T.'H.  Cii.  (U.K.  I'a.,  (\fi.j.   Si«lca«  uJ  i>.ulrol  l«  electrically- 

opaf  Atad  tlvnta^ 

22,S19  and  2^;8n  aT.'H.  OiiL{a  K.Cisl'.ii)i.  AltKruating  cnmnt 


.Sl'KCIFlr ATIONS  IT  llLISIlKD. 

KoTl. — .Ml  i>|i«cilir.)tioDii  tail  leoljtaiufai  at  Ui<'  ui.ii '  nti  pri  -  r>  if  H I  rajih. 
1904. 

U,219  Nl'Si  ii  (l|i'U<  her).  Snitch  for  inierm-t  .eniiy  iiiuminate.i  electria 
iigD>. 

11,642  Saiii  ika.  TrausfuTining  niDgle.phnta  alternating  euimt  Into 
tingle  plia»c  cr  pi>Ijplui»e  iillenialiug  current  «f  lower  frr. .tieoey 

12^188  IV.i  iisn'i:.  rrcluting  dectrls  eiier^i,-  l_v  ih-  u  ili<  iti,,,,  ,,f  the 
ibeiuical  ecer^v  <>T  tuKaljle  ruiiiVuiiitile  wiiliout  <>inplo^'mtut  of 
thtrinil  ciiRioea.    i  D.ie  applinl  fur.  Jutje  11,1903.) 


NEW  COMPANIES,  &TATUIORY  RETURNS,  LIENS 
BIOIUiUBD,  As. 

nw  cwMPAiiiBa 

BEITTH  OOHlBACnilO  STITD.  (m.)  ^.O!!).— Big.  Oak.  U,  aauillt 

t^'i.Dtra  io  48  frafimrd  thnret  of  £inOen«h  and  200 dafanwl  ihnna  of  ti 

e»th.  lo  carry  nn  the  ti-i  ;-w-i  nf  c">ntract5rs  for  trAtnway^,  railways, 
harbours,  doci. <   i  h  h   ini.  !,  adcnhiill  street,  London,  K.C 

riRBPROOy  CEUDLOIO  e»«B.  ;LTD  )  (HJ.t.',l  .-Itrc  Not  ••.  p»pital 
i-l  V' ■ -Un  £1  nhiircJ,  toiidopt  an  ai;rirriiont  wilS  .\.  I.utt,  ll.C  ^^^  li  r<  i;lc, 
Jaiiieii  hwioburof ,  \V.  U.  Cuuper  and  U  li.  liailiie,  uid  to  carry  on  Uiu 
boainaw  ct  nuMuractttmn  ol  add  daalan  in  UnfcuNf  ctUuloid.  ciiMBiaal 
eorapoandi,  VMUishM.  At.  Reg  offica.  H2,  inctona-rtml,  Ltoilm.  M.W. 

IMHIStTH LAOItCH  ft  BOAT  C».  ILTO.  I  i:>4l.— It'-j!.  Nov.  3,  viipital 
llO.Oiij  in  £1  thtrvf,  to  lire  from  iMinnst-h  Klo '.ric  I.iunsh  Cot 
ll.td.i  tlieir  electric  latinchcj,  cliirgiii'  stitiop"!  ■  ,  and  to  o*rr;  oa  iha 
Lii9iiin>«  nt  electrical  und  mechanical  cngi  r  <  .  '  >ctrieSniMa  fti.  Hl8- 
onic«',  I)(inint<tun  Houbc,  No'.folk  strwt,  London,  W.C. 

KAWORTH'B  TMCTION  PATEKTa  4tT0.>   (8S.41tS)  ^B;;r.  Out  81, 

oapilul  i;.W,(XtOin  jCI  share*,  to  ac«iuirpfTora  J,8.  Rawoflh  rrrlain  patent! 
and  inveiuiiMia  in  connftion  with  eleitr;..-»l  or  mechanical  tnicli  i 
to  cJirry  on  the  bnBines^  of  nunofac'.urrro  of  electrical  ears,  clei  ti ;  •  y'-iiir 
and  a<  c»w -  iri--'.  -:nnitiui.l.3rs  ami  owncTiiof  milwavi  and  truniwaT.t,  itc. 
The  ituti  -n  .. ft  are:-  J.  S.  itaworth.  C  B.  Hij/sharcit,  T.  Ilroweti, 
wiginccr  (lOrt  shares/,  C.  S.  Uiltoo  .  auOahiirt's},  li  O.  F.  Mri^^jcr,  cugineec 
m  abMM),  A.  K.  Bajlor,  olealtkal  t^ginoar  (129  absres},  J  I.  Ball, 
elaatrtoal  nginnar,  and  D.  Haedcmsld  (95  sharti  aarh^  ll»jr.  «tt«a,  S, 
(JOMIk  AnPB'ngate.  WeBtminKtor. 

W.«  l.fmnn  <LTD.)  <v>.4«V'.-r{r^'.  Nm.  l.  c:M>ita1  £1.00»  in  £1 
iihMrfi,  t<»  tarry  on  t>if  I  i  im  ;»  of  clet'trii-al  and  mechanicai  fnt'ineaw, 
piitentee^  and  inaou' i  i  ir' ;  i  f  iin  l  dealer-,  in  rieririciil  appliancea and 
other  article*.  Ki-n«r»i  awi^hAnU,  imporlom,  exjiotUTu,  iiHcnts.  ,1.'. 

lEAOnON  OOKrORATION  (LTD  )  >*2,<77  -  U<K.  Nov  1,  capital  1100 
In  t'l  Hharra,  to  ikoi|nir«  any  p  itcnt^  and  rigbtA  reliilin^'  to  (lie  piodiictiDD, 
tri-atment.  ntnrikt^e  and  ux»  ul  any  niotivo  or  mechauicnl  power  andaqy 
uppariitU'i  thiTvfor,  and  t]  civrry  un  the  bysintxl  of  maii  Jl-i  :luri'ri>  of  and 
daaien  in  Uaniean,  eairiagci:.  truckx,  locomotive*,  nocunitiiatan,  dinamn* 
mdlHMlllMVy,  Mppliers  of  electricity,  .vc. 

BTATUTOEY  EETURNS. 

BarriBB  OOMTIMZVTAI.  ELBOTaiOrrr  CO.  iLTD  I  III  return  to  Au;;. 
II  (•!'?!  N'v  -li,  th«  e:'.p  •*l  U  K1f>  Sb  5  .Omi  preference  and  I.OiX) 
■v.lniriiy  :-li:U'- ^  o;  i*Jii  rii'.h,  f  ■-'.1j!.!i  )■"'  pi  ■.■foreiice  und  I'l.^it  ordi- 
iiAiy  liu.e  nv<!a  taken  up.  £10  per  nhntb  lius  bccu  called  up  un  7U0 
preference  and  lAti  ordinary  and  «U,4$0  ban  iMan  Moaivad.  jU.DOtt  la 
considered  an  piid  on  210  pretemnec  and  180  ordinary.  Horlgagei  and 
chaiKea,  nil. 

BKITira  ELEOrRtC  TKACTION  CO.  (LTD  >— It  turn  to  July  •>•>  (filed 
Sept.  Ij)  jjivi  4  capiuil  as  1 1,^  (lO.ilJit  in  2Hi;i,t>>:)  .irdiii.iiy  and  •J<K».(ll)(» 
preference  Kharen  uf  £10  each,  of  which  :<iil  <mliiiary  and  l.i'i,l.'l7 
prrlereiKM' haviMiKin  tlkeii  up.  I'lil  pnv  -.liaio  has  Ufn  callt-il  11(1  on 
1  n,'.tL'ii  ordinary  and  i;i(.90»  prpferenr.-.  and  I".',."..".  I.'.'  t'l  lia^  been  r.>ceive<l, 
in  adiliilon  l.i  £1.  lOi.  «n  thr»'e  fjrfcitril  >;h:ur i::tl :t,l-Jil  is  eoniidrred 
an  pail!  '.-n  I  ■  :!7"  If):  Tiry  ii'"l  l-'MiT  |-,-i-f|.r.-~i"  ■   'nr^t-    M'.iftga'j;e3  an. I 

KEiaBLBr  EIECIRICAL  BNOItiEERlefO  CO.  (LTD.»  Ui-lurn  i  >  Oc:.  4 
liivea  capital  a  !:  Ic  iin  i  in  n.QiiO  ordinary  and  'J,0:>0  pn-li-rence  share  of 
£1  eat.'h,  of  which  I.IUtl  oidiiiary  and  l.tiM  ~prclur«iti.u  li»e  been  lakeu 
nik.  41  fit  ihan baa  bian cnlladap a)iil.4M<) ahniM  iMAt»,4»< baa  ba«n 
reeelTed.  £t,AIS  ia  eotMidrrcd  as  paid.  MortgajiM  and  efaargai,  X3,O0IK 

NEW  PHONOPRORS  TELEPHONE  CO  LTO.i  Keluin  to  <icl  7  K!ve> 
capital  an  £I0,<N>3  in  '.i,<  (HI  urdin,-»ry  and  l  luiil  l  iunder's  sliuro  ut  £1 
each,  of  which  o. Ill  oidin.ir.r  aiid  I  <>;>0  faiindt-r'.'!  have  been  luken  u|i 
lOs.  per  bliarc  hai  In  rn  <iiill<iil  up  mi  ."1.1 1 )  or<l:ii,irv.  ui  l  £'J,o*">,  M<  h  n 
been  recviu  d  1  Oliii  iciumb  r :  ^iiATi  <  1  '  u  ' n  l  it-;  iu.ly-piud. 
Uoftgagea  ui'i  u  .;  nil. 

HOBTOA,a£B  AND  CUAROES. 

BSBMan  TMmPOim  OO.  (m.)  tl  (hk)  second  dobenlurei. 
«ieat«d  Ang.  31,  tlHll.  chained  on  tha  aoup^tny' .  undi  ii  ikin^  and  i>ro- 
P'riv  prtMiii  and  future,  ineliiding  uncitliod  c»|«Uul, -iibj.'ii  |.>£1(K)0 
I'll  1  4tl«ii:unK,  hiivi  Li'cn  regirtetad.  NotilMt«i4. 

OTTO  ELECTRI  UL  MFO  00  (LTD  I  if  un  O.  t  il  of  a  £  VlO 
(lebentuie,  part  of  f.  lic  ci-atvl  Ian  •J.',  I  '  'I,  lu  --l  Ute  I'.  Oi-in.  rhari^ed 
on  company  «  underlaliiiiK  and  |>rupurty,  pnxiititl  and  luttue,  intiludtug 
iinoaHcd  oanilal.  Bolder.  J.  lJe«kin.  No  tniilaex.  l>iwioiMx  inind 
of  nam  mtm,  Stjoah 

A.  SlfMlU  «  CO.  (L».i-Ucuoraiidum  of  Hatislnetion  in  Idl  of 
dabanlnn.  dated  Match  31, 1909,  to  ac^ari!  i">,000,  haa  been  Wad. 
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HEHOKARDA  (Nov.  in'i.— Rftnk  rate  3  per  cent,  iaioct  April  21,  1M)4  . 
I'net  ot  lilver  36ii.  ft  ot.  Cooioli  MS,',  -W,',  lor  moaej,  s»,\ 
far  MMMti         MM.  Wi-«L  amMlaHrVf.DM.li 

8Mta  Mi  Whw  OmiImhHot O^jTsfav.  M  ui  Dm.  M;  Tiahat 
Dm.  Hwr.  19;  V»$  Dm  Xev.  U  M  ;  Mintog  8kM*  Oiii7.0Ter 
Di^i,llvr.UaiidDM.U. 

CAFE  ELICTVO  nUMWATB  LTD.  Th>  <ilrci  lorn' report  (or  tiw  ;«ar 
fn<It-ti  .Iiinr  'to  •tkl«$  that,  %iUr  providing  for  intrrrtl  kiul  rwUiaptiaii  ot 
del  Hil.irc-,  thr  net  baUnoe  U  1%'>7.iihii  'i..  7d  .  fr<>m  whieb  10|*ro*nt. 
has  bttn  paiil  (twn  Interim  dividend!!  of  'i  yft  crot.  each).  KeMTW  has 
alto  been  credited  ulth  £x,(MM),  makinff  a  total  apDToprlation  of  C.Vl.OUO, 
■ail  leavinR  £'!'yi.  Din.  M  to  be  carrieil  forward  Va-ou-nitpr  and  mrenue 
rttarns  fT  thr  C<i(H>T<iwn  ajsteni  tnr  Iho  I'J  month*  hnth  nhnw  a  «Iis!ht  In- 
crt'4?'_-  ov«'r  theprfVP-iUB  vtiir.  an  I  iho  ei|if"nditiir**  I'ouril  a  wruall  il.-crrivtte. 
An  inereaM  uf  pauengers  and  revenue  baa  alto  been  eipem-ncrd  in  i'urt 
KWtlrHh.  but  the  eipMlditam  MWt  baa  bmi  to  bc«r  trversl  hcavjr 
siiai8W>  doe  principally  to  Iho  mawiily  tor  eon atroe lire  rapair*  to  per- 
manent way,  111  u  seriuus  increase  in  coal  ancount  and  to  other  <CMvial 
ittms,  aiiiMUiitnij.-  in  ..11  li  jl.riit  £6,IKXI,  At  Ih.  •.immeneemrnt  of  lyill 
tiie  bwrd  uppointi<l  Mr.  .1.  A.  Uarkiey  indrprndrnt  Reneral  inana(,i'r  of 
the  Tort  Kllzabeth  lyttem,  and  the  improved  ooodilion  »{  thai  tTatem 
ud  the  deoreaaing  expenditure  have  fully  jtuitlKril  ihia  eoar«e.  Durlnx 
the  J9K  the  important  Hanorer.etreot  •xlenHinn  wai  opened  to  traflic  at 
Oitpa  Town.  At  Fort  Elizabeth  the  board  extenrinni  have  been  «ano 
"  gad.  At  llie  I'nrt  Kli/aU'th  pnwirr  hoiiiu-  an  aildilional  unit  ha^  l<<cn 
iplrtrd  Hi'd  liwork.r^;  ui  ',\  *jili«fiwtnry  maiUHT,  Thf  Catiips  I'.iiv 
_Md  line  baa  dci  hitherto  proved  the  aucci'itt  anticipated,  the  growth  nt 
IktOiawiIliVNbarbhBvinR  bM  pnwiiMHrMlkttiaMIU.  The  !««:< 
n^tt^^wji  warkinc  (inelMlng  iMl  fM  to  Uw  leHM  mmfmf)  waa 


t-Atuwrnon  ntAotAraw  OBaBLitcEArr.  -HiU  <^m 

panj,  whirli  hnn  liikeii  ov.ir  iti"  iimleiuk  ni;  <•(  ih.'  I'catoche  Sre  Ti  le 
grapbcn  (ipM-llM  hid,  i*  makiiu'  a  (t- -h  i--iir  i.l  Ll'H.'i'U)  The  >iibxidv 
ncilTuhli  from  the  Uermau  Uovemnient  tor  the  Iwu  Atlantic  mbles  will 
mMiattoMMNIttel«IS,cn,IMiiilN6widi:Hi.(M0  in  im. 


rOE  irAUl  (LTD.)   The  third  drawinx  ul 
B  M  |Mi  OB  Jh.  I  «iU  tab*  fbM  on 


Exrnmoir  aobtbalasu  ahd  ontA  tsliokapb  ao 

jlTP.l  -  The  rejwrt  of  the  <liri-i  l  >u,  (ui  llii  ii«H  jear  ended  .fun*  Mt  hut 
■talea  that  the  groaa  reocipta  amounted  to  i:.<iaO,Oi&7.  18a.  7d.,  aRainil 
£»i!i,mt.  Sg.  M.  lor  th«  •omopomUnc  Iwll  ywkr  oi  19M.  la  tba  totinir 
liKure.  bowcrar,  ii  faieMcd  inlaraal  on  iBToalBMnla  (£1S,1S5.  6«.  M.>, 
which  in  TJOS  vai  carried  dtiaal  to  tmrtl  taaarra.  Working  eipeoMV. 
including  f26,-U.  1  la.  for  mainlaiiHMaolaaUaa.abaofb  £MI.TU7.  4i. '.id  . 
VKal'i'i  ^IHN.'.IC.  lO'l  .  leavini!  a  halanoe  of  1'1'>-«.:1'0.  13*.  liM. 
Kn  iii  ihia  Id  deducted  t  J,'.'-' ).  I't..  loj  (ur  incMiii.'  liiv.  and  £  I  J  IMs  -Jd. 
(or  mlarest.  leaTing  jtllH.a?**.  Kia  lud.  aa  net  pruiit  for  tbv  hall  year. 
JUMag  MltNO.  ISO.  14.  breogbt  (ortnnl  there  ia  an  avaiUble  baUnee 
ontM.in.  I4o.  IM.  T«a  quafterly  inlaiJin  dividends  of  I]  percent, 
euch  abwrb  C7r,.tHVi.  leaving  fllO.inu.  H».  lid.  to  be  carried  forward 
I'urinK  the  haU  irar  »  (urlhrt  partial  renewal  of  Ihe  Hongkong  KixRh"w 
cable  baa  been  iflectcd,  and  the  ooit  (£tl.>7.H.  Inn.)  ia  ohaiged  afain^t 
xeneral  teaar^.  The  a.«.  "  Baalorar  "  baa  baaa  aoM  toroflMttioCoai- 
incfcial  I'aciAe  Cabl«  Co.'a  c.s.  "  Hootia,"  and  a  aanll  ataamer  (Iha  a  •. 
"  Uagnet " )  has  been  purehaaed  (or  etfecting  repaira  to  the  many  cables 
whk-h  the  company  poMcasei  in  ahallow  wal«re  of  l««B  than  400  fathoino. 
Tba  aubajdy  arran>.T'ii'"t  in  CLinnix-tion  with  thf  Ton  niin  cable  npired 

in  February  laat,  an.l  .i  n'  *  iii;ri>.  nt  ti:«-  -mci'  bi'.'ii  iirruri|ti'>l,  »>ihji><'t 

to  rurliamentaiy  uppn-^al.  b\  wliivii  the  rrfnt-li  (lovcinnniil  will  i»ci|uiri' 
the  owner-ihjp  "f  ibnl  ruble. 

Kinrnucm  sorrLT  co 
CmtohiI. 

;  TEAMVATt  00.— Tha  report  (or  (ho  pa«t  year  «tiii.  a 
•  oit  ibaadioptiaa  ol  olaclrio  troetioa  baa  again  Imx-ii  imilvr 
a,  anl  the  direeion  bopo  to  Mport  progrw*  ot  ao  early  dat' . 

tLMTBUIAL  UN.  00.  (LISl}— The  diractore  have  declan  a 
difUand  iorUwfUitot  OBMAwr.  91  at  the  rats  ol  6  per 
mm  OD  Iho  orAbwrj  ahoito. 

MtABlO  ELEOTUO  00.  (LTD.)  K\  the  meetinK  00  Monday  tht-  cba  r 
man  (Mr.  W.  T.  Wi'^iLru}  aaid  the  cominny  had  conphrtad  the  alt'  rati  >u 
at  its  svatom  and  Die  r«<iulu  had  been  6ati»factorr.  Tha  nowougiiiea  and 
cobles  were  taken  over  in  Au>;u!>t  IIKKI.  Vp  in  bwtt  Chrlllimo  tbo  local 
atoll  bad  Ix-en  practioilly  occupied  in  traosfcrTing  rualnmara  from  the  old 
to  the  n««  system.  t)>ai  the  oompany  did  not  get  much  henetlt  Irnm 
thsnmrmaonlnery  during  that  period  Afiwdsdnclini;  riinnin».'e<pcnfieii 
in  Art'ontinii,  tin-  profit  ("i  th-  lirs:  qiv  m  .nlb^  i  f  I'.'iii  wa*£J.riHi.  and 
(i If  the  months  tij  I'tc  II.  I.nj.l,  It  w.is  ii;-'iiii,  wliilr  lor  llie  ail 
moDths  to  June  iMl,  lUUl,  it  bad  advanced  lu  £d,lUU.  l-'ur  the  tirdt  two 
■OMl^ot<b>CHMl<bioiwioljwrthoagMOO»ae»ar<!l,tOO.  The  number 
itel  iioiB(raBMMiaDaoo«b(r.l90a,tottil6  in  s<pt<-raber 
0  lor  UgbUof.  Iho  wnpoiqr  had  made  a 
t  bi  Iho  oopyly  olpoMr. 

nOOX  KXOBAHOI  lOIIOl  The  Stuck  Eiehange  committee  have  been 
Aaked  to  appoint  s  apaoaol  n  t'.ling  day  in.  and  grant  a  quoUiion  to. 
i'13,^,0(M)  4*  per  cent,  linst  niorlniip' debenture  sti-  k  r.|  the  t  /   r.  i. 

jf'riiwtruy*  1.>>1.' 

WESTIMOHOnSE  ELECTKIC  Jc  MFO.  CO  USA)  The  dinetoia  bOTC 
aothoriaed  the  of  Jl.'i.tXJO.OlHi  ,i  per  cent  JO  v.  ar  dcbontaro  feOadOi  tX 
och  times  and  in  isucb  amoanta  as  (be  board  »hall  decide. 
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Alth«i  i.H  Mr.  Sw  iMiritNK's  A'MreM  to  the  iitudenta  of 
the  Institution  of  Electrical  EIiigiiieiTH  is  v.xcvllunl  in  many 
respect^  it  Li  to  bo  hoped  that  all  who  liatcncit  to  it  itnd  reiul  it 
will  not  ba  M>  nialMl  by  th*  author's  high  repuUtioii  and 
standing  m  to  regiird  it  in  nothing  't.t  :i  soii hi-  tji;at. 
Obviously,  Mr.  SwiNiii'KMi  does  not  intomi  thitt  it  should  all 
ba  lakan  MriauBly,  aad  (bwa  it  not  th«  laaat  duigar  tbat  tbosn 
who  are  familiiir  with  his  writinir'  and  wiying*  will  do  so.  Ilut 
with  tlx)  great  majority  of  «tudcnb»  tha  «we  t»  different,  and 
it  would  b«  KQgnttabla  if  tbay  mcs  laught  to  hold  in  ]%hi 
Ngadt  iho  value  of  leioBtilic  mi  engtnaeriqg  kncwladge. 

WiL  SwiKBiTRKl  is  aariouB  in  this,  bowaver :  He  urges  his 
hearers  and  readers  to  cultivate  tho  buflinosi-  »iile  of  engineering, 
at  Una  is  nrara  nmunerative  thaa  purely  technical  or  pro- 
fasriOBal  worfc.    Ha  points  oat  that  business  men  and  not 


enginctM*  vt  *'  raw  >cienti?t.«  "  are  at  the  hc^J  ol  l^n^e  indus- 
trial coiicoribt  : 

II  yuu  look  roi.uid  the  cle.  trical  indoftn',  or  round  the  indostries  gene- 
rally, who  ars  at  th«  lop?  Al»ay»  the  busine««  men.  .  .  .  The 
busineeo  mao  St  tha  t^,  tt><«  prsetisal  SBglnecr  in  the  middle,  and  the 
unpractical  eflgioetr,  or  tlic  raw  liliattrt  at  the  bottom.  ...  A 
miin's  value  to  the  world  at  larR<'  m»x  KcnerAlly  be  rottghlf  eftimated  by 
thf  income  h«  cam*.  .  .  Tlii-  bui»nn>»  man  eouss  oat  lar  away 
ab<»-«  ttie  engineer,  lie  employt  tbt  saglBeer;  the  scienlitic  man  i«  hia 
•erTani. 

This  is  true,  hut  it  i;*  a  dangerous  point  of  tiow  to  plact 
lieforc  istiidcQls  who  arc  not  yet  enginecri^  Does  Mr,  iiwiS- 
lu  UNB  daaire  to  discourage  tben  fram  being  aogpnooB^ 
to  disi-oiirip'  "li  'm  from  istudyini;  pure  scienoc  and  mathe- 
matics, or  merciy  to  exhort  theui  uot  to  adopt  a  "  supanor  '* 
attftodo  l4>  bnaiiiaeB  Mtn  who  have  not  had  the  advsntago  ol 
scientific  training;?  Wo  licliovo  that  Mr.  .Swrvi'  iiNf:  has 
merely  tho  iast-mentioDed  end  iu  view,  and  that  liis  iut«ution 
is  to  indta  young  engineen  to  view  enginoeri&g  proUaoM 
from  a  »ciuntifi<-  biisino*-*  attitude,  anil  to  Udte  a  greater 
iuterest  in  the  problems  from  which  a  profit  aiul  loss  balance- 
ehoet  is  inaepanble.  The  moet  auoeeiaful  engineers  have, 
doubtless,  a  thorough  knowledge  of  business  methods,  bat  it 
mutt  not  be  fai;got(en  that  this  Imowledge  cannot  bo  aoquind 
by  a  atudent  at  college ;  a  student  will  be  well  adviaed  to 
devote  his  entire  time  to  tho  «tudy  of  technical  matters  whUe 
he  is  at  college,  and  to  defer  his  sojuigition  of  btuiliaas 
qualificBtioBi  oatQ  ha  enters  the  commercial  arena. 


Wc  print  in  another  column  a  number  ot  amciittments 
which  arc  suggo^tetl  in  the  Home  Offiea  ragnlatibaB  for 
faetorien  in  which  ''medium  "  electric  jlrc^■*t!r>->!  ;irf  employed. 
Tlio  suggestions  are  ou  the  whole  reasonable,  and  we  tiiist 
that  they  will  receive  due  cowddantioin  by  thoeo  in  authority. 
Althou^'h  some  nf  the  ]>iif>n  r.\i*M  rujy  1x>  tloU'itiibli;,  wc 
think  that  tbe  majority  of  engineers  will  agree  that  there 
will  be  little  danger  in  •  ralMttko  of  the  rnlee  eo  far  at 
doKired  by  our  conesiiondent.  Clause  f  n  ii:-'.:mi  in  which 
both  a  maiu  switch  and  cutout  are  called  for  on  every  instal- 
lation, should  eonakily  bo  altered  to  aUow  of  tha  use  of  » 
-witch  TTitb  r\  tri;ip:nL'  c.il,  or  .iny  of  the  well-known  forms 
of  circuit-breaker,  without  a  sccoiui  switch  in  series  with  it 
Tbe  pfO|Maed  ateemative  would,  in  fact,  bo  lafiar  tluui  tho 
eni|doynuat  of  two  Bepamtu  |  !<  <  as  of  appHutna. 


Prof.  ROTHERfOHnhas  followed  np  vigorously  and  success- 
fully his  conception  that  the  complexity  of  the  radiatione 
from  radium  indicates  the  prcsenco  of  several  radioactive 
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•ubaUncea  iu  radium  salu  as  we  luuolly  meet  tbom.  In  the 
BalMmn  laetnn.  a  few  noath*  ffi,  Praf.  RtnaRroHD  gvn 

an  account  of  the  methods  by  which  he  had  ct^blishe'l 
the  axiitence  of  ibroe  nhorL-lived  tKuuitioiiol  radioactive 
fomu,  nanud  tiie  A,  B,  C  f onu,  in  the  solid  depotit  whkb 
the  g;ts4-iins  emaii;ilio:i  of  radiuTii  le  n  es  on  iivr-\  objects 
it  touches,    lie  showed  thorn  that  radium  atoms,  by  the 
flvoltttioo  of  «>pfftielfla  iMeome  «aiMitition  «toiu,  which  by 
lojioaied  emiteiou  of  a-particle»  a-ssume  successively  the  A  and 
B  fonuB.  The  B  atonu  appear  to  paw  without  any  radio- 
tekive  nunilwtetion*  into  tlt«  C  form— «  fom  which  pradnca 
a,  fi  anil  y  ray*-    Now,  in  ti»e  current  number  of  the  I'hilo- 
«qiMoBi  idagnane,  Froi.  HirruRHroRO  tra«««  the  product.*  of 
4lw  Catom.   He  hu  diaeovered  two  further  Miecentvo  tran^- 
mutatioUK,  which  he  names  ra^lium-D  and  rodium-E.  Our 
ab>-trirt  in  this  wp«>l;'«  Cont«mponiry  ElMlricalScioncecoloiunB 
gives  lilt)  luittLipul  properties  of  then  most  recently  diwovered 
products.    Thoae  D  and  E  substAnccs  urc  sscparablc  in  two 
ways^ ;  either  by  a  prOM&s  of  fractioual  distiUation  at  about 
1,OOO^C.,  or  by  immatBUg  in  a  sulphuric  solution  a  pUte  of 
hinintb,  which,  it  ia  found,  coUeota  on  itaeU  the  D  atoms. 

Tbu8  in  a  sample  of  old  ndium  salt  there  are  no  loss  than 

*even  gcnenitious  of  ndio-active  substancen,  usuiilly  existing 
simultaneously,  each  dtsintegnitiiig  as  quickly  as  it  ia  formed. 
Whethar  more  tmnsmiitations  intarrane  before  the  final  stable 
sta(^— helium— is  raaehed  is  a  matter  for  further  investiga- 
tion. Again,  in  radiam-B  we  have  a  snbstancv  which  under- 
goes a  transmutation  without  ra<lio-active  display — the  first 
diaoovered  instance.  But  perhaps  the  most  <<trikiiig  outcome 
of  these  remarkable  researches  is  the  identification  of  radium- 
D  with  "  radio-lead,"  and  of  radium- E  w  ith  "  radio- tellurinm " 
and  "  polonium."  It  constitutes  a  welcome  jsimp'.ification  in 
the  !>!>•.  of  radio-active  -substances,  and  i;ii--e-  th--  \v.<\i6  that  in 
a  similar  study  of  the  products  of  uranium  and  thorium  a  clue 
may  befonad  to  the  gonetia  «t  nufittn  itoeli 

Tub  baidannig  and  tomporing  of  tools  electrically,  as 
deeeribed  by  .Mr.  .1.  M.  <ii.EDiiiu.  elsewhere  in  this  issue, 
poaiesiies  over  the  older  methods  the  obvious  advantages  of 
eleanliness  and  (|uicknc.'<s  and  it  aUo  ]>onnitB  a  more  aoounte 
looalisAM  'H  I  i  the  heat  than  i.<<  possible  with  either  the  Bunsen 
6ame,  the  carbon  fire,  the  molten  load  bath,  or  any  other  of  the 
time-honoured  methocU.  In  the  fii-st  method  mentioned,  ouc 
pole  of  the  -supply  is  fonned  by  an  electrolyt-u,  and  as  this  is 
also  used  for  ronling  purposes,  no  time  need  be  lost  iu  plunging 
tike  tool  into  the  cooling  fluid.  lo  the  second  methml  an  arc 
la  fonned  between  a  earboa  eleetroda  and  the  tool,  which  h 
coiiiiei  •(  I  to  \\:--  other  |K)]e  of  the  nlcr-fric  8U(>ply.  This 
Ui«»lhod  IS  particulaily  liuitablo  for  concentnuiug  the  heat  at 
piredeteirmined  points.  In  the  third  method  aa  altcmating 
current  is  used  for  temjjoring  the  tool  it^iclf,  forming  part  of 
the  secondary  of  a  tnuuifanuer.  The  author  du«s  Dot  compcuti 
ihe  cost  of  hardening  by  electricity  and  the  <Mer  metboda; 
but,  -iitice  the  elertric  lurrent  is  switched  on  oidy  when  it  h 
wauled,  it  i«  piwaible— at  lea»t  wliore  the  process  of  hardcuing 
and  tempering  is  not  earned  on  oamturaondy— thai  dieqioeBS 
of  o]Krati(jn  may  also  be  added  to  the  other  advaati^  of  the 
electric  method. 


The  .\ddress  delivered  to  the  Society  of  Arts  on  Wedaaaday 
by  Sir  Wv.  Abhkt.  as  Obairman,  eonatitaled  a  atrang  appeal 

to  thf*  f  Tovpmment  for  fnn  h  to  carry  on  the  Meteorological 
Office  and  the  National  Physical  Laboratory.  We  have  pre- 
Tionsly  referred  to  the  finandal  poaitioo  of  tba  litter  hut!- 
tution  and  nllel  uttnntinn  to  the  fact  that  unless  adcqu3t;< 
funds  are  fottbcoming  the  possibility  of  iU  coutinoance  will 
have  to  be  aetioosly  eonridered.  Sir  Ww.  iaam  azpnaad 
himself  doubtful  as  to  wl,-  thi  r  it  .  oiiM  ever  T>e^ome  self- 
supporting,  ami  ap]>oaled  for  State  control  In  any  event,  such 
control  giving  on  impress  to  doeiBionB,  nod  acting  aa  a  pledg* 
thnft  gain  ie  not  ita  only  objeet. 

As  a  solution  to  the  difficulty,  he  proposes  that  this  and 

similar  institutions  shonid  be  attached  to  some  State  depart- 
ment, that  this  liopartment  should  take  the  advice  of  a 
scientific  advisory  board  ou  all  matters  of  goventmentt  and 
that  then  ahmild  be  a  clear  distinction  drawn  betweea 
grants  for  research,   equipment  and   uiaterial,    and  those 
for  sUff.    In  the  event  of  the  Board  of  Mucatiou  being 
unable  to  undertake  this  duty,  Sur  William  Huggesu  th« 
Board  of  Agricn!turn,  whwh  niigfit  he  ads  i-cd  li}  the  Royal 
.Society.    All  such  advice  viould  1h)  gratuitous,  the  dopartmeut 
meraly  raf  nnding  «at«f-poeket  expenses,   Eadi  branch  of  the 
departmcr.t  ~li ml  1  li  u  '  f-T  it^  head  an  eminent  scientific 
man  who  would  be  able  to  appreciate  the  advtoe  given 
and  see  that  ft  was  properly  followed.   Another  foMtiw 
of  the  Department  would  be  to  receive  addresses  from 
Bciiintific  societies  when  mattiirB  affecting  public  interest  a« 
brought  before  them.  This  projKwal  of  Sir  Wu.  AwdVa 
is,  in  many  respects,  an  excellent  one.  for,  as  he  says,  the 
departmeni  would  bo  the  link  connecting  the  Oovemuent 
with  the  world  of  seience,  a  Irak  which  is  ntm-exiitaDt  at 
pre-unt,  but  which  is  much  needeil.    We  think,  however,  that 
the  control  of  the  National  Thysicsl  Laboratory  should  1» 
aUocau-d  to  the  Ministry  of  CoramoreeratherthantotheBolid 
of  Agrienluira^  while  the  latter  department  would  be  well  fitted 
to  take  over  the  laancing  of  the  Meteorological  Oflioe. 

Mb.  Cbajb.  Tayum^s  Paper  on  permanent  way  conetroc- 

tion,  which  vv.  iiuldi-h  in  abstract  elsewhere  iu  this  isi«* 
deals  with  the  subject  in  a  more  deUilgd  manner  than  was  ths 
cose  with  the  Taper  on  the  same  subject,  printed  ht  2^ 
Eltfina-in  a  fortnight  ago.  Tn  flic  r  i  onr  rlisMission  m»  Mr. 
A.  N.  CoMKEIT'8  Paper  at  the  Society  of  Arts,  and  aUo  ou 
Mr.  A.  N.  BAinsTi:R*B  Paper  at  Wakefield,  tlie  quertkm 
of  the  corrugation  of  rails  wo.*  brought  forwar»I.  H  " 
rather  remarkable  that  this  pbcuomeuon  of  corrugation— the 
definition  of  which  is  not  even  settled,  aa  wiS  be  seen  by 
nterenee  to  Mi-  <'"N-Nfrrr's  letter  in  our  correspondcnc* 
columns  this  week—should,  as  far  as  wo  are  aware,  have  been 
discovered  nuite  late  iu  the  day,  afUr  deetric  tramahawbesn 
mnnbg  in  tbia  eounto'  for  a  good  number  of  years.  Man)" 
engineers,  ccrtaiidy,  aiUch  little  or-  uo  signific-aace  to  cOlWgS- 
tiou  effects,  and.  since  -Mr.  T.ULOR  does  not  nwn^  *T 
thing  about  oorrtigations  in  hia  Paper,  we  nuty  safely  assume, 
that  in  his  <  xperienee,  too,  tho  conugation  eflecta  are  of  minor 
im|)orliiuce. 
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duneallor  or  the  Qlasgow  University.  On  Tuewlay, 
November  29th,  l.or.i  KoU  in  i>  to  l>c  iii>'.;illL'ii  us  (.'huncellor 
of  the  Glasgow  riiivfisity  in  .iiirci'Sniim  tn  tlu'  l.it.'  lUri  of 
Stair.  The  (•••rcni.Mi:!^  nf  iiisliiiLili.jli  a,ia  lo  ixiuiiuuuco  oit 
1  C  ii.ioii  at  tli'j  I'.  itt'  I  when  reptuseiitutives  r»f  other  Scottifih 
uaiven^itiea  lUiii  luiiij)  i>utcntific  «ocietie8  will  b«  present. 

Bnytl  Boeiety. — Among  the  Papent  dowu  for  reading  ya- 
tordajf'  wei-e  "Theory  of  Aniiibotcric  KlecUolytex,"  by  Prof. 
J.  Wolkur,  F.K.S.,  and  "Tno  Electrical  Conductivity  and 
Other  Pn^rtie*  of  Scxlium  Hydroxide  in  A«}n«ona  Sohition, 
«■  Elucidiitiiig  thft  Mochaniitm  of  CoudiiatiOQ,"  by  W.  K. 
BmuSM,  K.O.,  and  Dr.  T.U.  Lowiy»  eonmuiiieiited  by  Vnf. 
H.  £.  Amstroiig^ 

ChMt  In^fmrMw  airf  Ittipatn 

Date  of  Inl«im>t)li«a.  Date  ol  Bevur. 

Oaranns— Pinhairo*    Aug.      Itnn  ..  — 

BeIiu-Ian(Y*m«o>— OaaoofBll  Oct.  21.  l»02  ..  — 

Tarifa— Taii«i«r   Jan.  1«,  ItMM  . .  — 

Carenne-fankuviT  ii)    July  IS,  IWM  — 

Trinidad— Unnrrata   Cel.  11.1904  ..  ^ 

Bolania— hiteao   Oct.  l;<.  1904  ..    M««.  1ft,  ISM 

Japiler  Jutirt*  (Florida)— Kai- 

Sill  fl»»h»m«*1   Oct.  90,  1904  ..  — 

Hhi.i,-— Sitia   Nuv.  I,  ItWl  .. 

Salonika— Ltouuw   No*.  6,  UM4  ..    Nov.  13,  1904 

SfandUM-BuMlam    M«r.ll.l«M  — 

Auta  Oroa  (T«iiMWe>  -Tcjlia 

pCnanTHIr^    Nov.  U,  1001  ..  — 

Sitka— Vnlilrx    Alnnka)   N.>v.  11,  mi  — 

Moaambiqa*— Uajuniia   Nov,  ij.  I'tui  — 

Oil  uA  Wut»-fevia(  Kaehine.  — A  recent  imm  of  the 

6YrMf  kailmia  Jmnat  eontaina  th«  followios  ddacriplion  of  m\ 
•ppintlM  which  b  dmrawl  to  be  e«IMbl«  «!  extiwtiqg  ''^ J»'r 
<ent  of  tin  ail  or  greaae  from  wute  or  any  other  iahrlc.  Tbc 
«ily  waste  i»  placed  iti  a  perforated  metal  Wket  ewmMindn.l 
by  an  outer  aisiii;:  and  mounted  on  a  Verttoal  steel  »hitft, 
mniiing  in  pho^ph'tr  bronze  bushing  and  on  ball-b^arin);  Ht<-ps. 
Attached  to  the  shaft  and  ut  the  liottom  of  the  bik^ki  t  is  a 
serial  of  turbine  bladen.  A  jet  uf  live  ttoimi  striking  tht-sc 
l>la>li>a  (tati-ws  the  lia.skrt  to  rnvnlve  at  tho  ilcsirod  speed,  aft«T 
which  tlie  e.\liaii»t  slwim  pasnus  up  into  (he  ba-iki't,  lhroui.-b 
thu  waste  luid  out  of  an  oxhiitiai  pi)M<.  The  exhaiint  stojim 
from  the  turl«ine  hosts  the  wA»ti>  and  Uim>'fi>j-«  iht>  oil,  wliioh 
is  extr.niril  -iv  .  •■ii'.rifn^.il  l'i>r''C.  'I'ln'  c  iittipji'tr  -I'j'.iratiiin 
of  the  oil  aiui  Wiv>te  is  sai.i  u<  i.«  ai;c-.'iiipli»ljca  in  !<-»»  liian 
■'(0  miuute«  with  a  stean>  consumption  I'liual  t4>  l.'ilh.  i»f  watiM' 
on  a  mAchin*>  with  ^Oin.  huBkot,  uml  ,1<>'1».  ol  wiiior  with  3  6in, 
basket. 

Otmlmg  of  the  Heaton  and  lalewortb  Blectrfctliy  Woaka. 

The  electricitv  works  which  have  baeu  erected  by  the  Heston 
taA  Isiewortii  Urban  District  Coaocil,  under  a  pioriiional 
order  obtaimid  in  1900,  wwe  0[niMMi  on  Monday.  Mesar*.  J. 
and  jr.  &  AoijEbt  h»v«  been  eonanltiiv  MigniMn  for  the 
•alMMb  the  eontract  for  tbe  whole  ol  the  woils  having  b«en 
^ven  to  lleura.  Davey,  Paxman  Sl  Ca,  who,  however,  only  stip- 
plied  the  eni^'nefi.  A  iltist  destructor  manufactnre<l  by  )iuMiii. 
Hughes  and  Stirling  is  run  in  coDjunction  with  the  works. 
The  power  hoiwe  oipiipmcnt  includoA  three  water-tube  boiler*, 
two  of  which  are  iiicd  bj- the  dcstnictor  and  t».i  jan  ii  r 
engine*  dirctily  couplud  to  l.^Okw.  dyn:iinf>.?.  A  fm  il..  i  t.iL'h- 
ttpeed  engine  of  KW  H.I",  capacity  '\-  m  n  li-^,  ..i.  i  tins  will 
completo  tho  station  u&  at  present  con.^t^lu  tod,  4Ut!iouL:li  iliere 
in  plenty  of  room  for  extensions  of  the  buildings :  the  station 
al»o  contains  a  Tudor  buttery.  Huidey'B  lead  covermi  .single 
cables  are  croploy<Nl  for  feeders,  distribution  being  c.irried  out 
by  concentric  mains  lakl  solid  in  eartlieuware  troughs.  Tbe 
voltAgc  is  480  botweeo  outers.  Mr.  F.  Bond  is  the  resident 
engineer. 

Cooper -Hewitt  Beetifler. — In  bis  English  patent  Ka  l.Siil 
of  1904,  Mr.  P.  ('.  Hewitt  describee  eome  ncent  development'^ 
in  his  mercury-vniKiur  rectifier.  (Information  on  the  pi  in 
ciplaa,  testa  and  e:irlit:r  forms  of  such  rectifien  will  be  found 
In  Th*  Bfdrman,  Vol.  ]...  p.  :>0!».  and  Vol.  LII.,  p.  447.)  The 
chief  point  of  novelty  brought  cut  in  the  patent  eon-si^u  in  the 
obsorration  of  Mr.  Hewitt,  that  part  of  tho  rei  i'ptairle  whieh 
-t^mtains  the  mercut^'  va|Hjnr  may  be  made  of  nietitl  without 
int4uferiug  with  the  itcliou  of  the  rcutilior.  l'lui>  di^cuvury  u 
<i  jmporUnce^  inaemnch  aa  its  applicktion  allows  the  heat 


genenited  in  'tn'  :i|tiiu;itiis  to  be  mf  -v  remlily  dissipated  than 
witx  t)je  ijLie  villi,  ilie  irl*s»  recepi*cie  employed  hitherto. 
.\<  t  oniiii^'ly,  .Mr.  Hewitt  n(j\v  |.ro|iow!s  a  receptacle  of  two 
pj,iu,  the  lrtwi!>r  one  i  cont.i;Hiiig  ihe  mercury}  being  of  metal, 
while  the  !ip]K'r  utu'  Ik  of  '^ims.  The  two  parts  are  made  to  fit 
tightly.aud .ne  linnls  lield  r.,j;rtherbytbc atmospherie  preMure. 
In  onler  to  prevmii  KMk;i.;<'  tluoiyh  the  joint,  ti  .■^eai  I'f  mer- 
cury or  other  sutMUiuce  iiwy  !»  erapl(»yo«i.  .\  I'linip,  to.  ruiiy 
be  permiuicntly  connected  up  to  the  rectifier,  >o  tli.it  .iny  air, 
Ac,  leaking  into  th«  bntb  can  be  extracted  withuul  ioterniptiii:; 
the  service  i-ii"  iSie  rcLtiiL.T. 

Electric  Lifht  for  Bombay. — According  to  Tht  Intimn  F.kc- 
inaii.  Mfrfuinii'til  and  Ti'JtiU  X'l's,  the  plant  of  tho  Bombay 
electric  generating  station  comprises  one  .lOOkw.  .1,500  volt 
three  pha-se  steam  alternator  and  one  •'•OOkw.  5.500  volt  three- 
pliaseturbo-ult«niatoe,  which  are  excit«<lby  two  lOOkw.dite^jbr 
coupled  dynnmoai  The  freiiucney  is  50^  per  eaeond.  The 
■.\mVw.  set  is  ooi^pM  to  a  Broah  eqgiae  and  mna  at  333  xvm. 
]>or  min.  wliea  nqiplied  with  steam  at  IbOlb,,  superheated  by 
IfiO  F.  tt  is  to  be  eapaUo  of  deelhig  for  short  tiiMa  with  ao 
overload  of  from  10  to  lA  per  eant,  and  to  work  dfhor  eob- 
densiuK  or  non-coodeneiog.  The  cylinders  are  16|in.  and 
J.lin.  luameter,  respectively,  by  10(in.  strolce.  tt  is  sjtecified 
that  the  -speed  is  to  keep  within  I'j  per  cent,  up  or  down, 
and  all  bearings  have  foree<l  lubrici»tion,  the  oil  being  cooled 
by  jiti^si:.^  liirough  a  coil  pl.u  ■ 'i  iii  nitiniii:^  "  i  Thi 
.'K-lOkw.  altciniklor  ha.s  a  .stuUvu.uy  .inuitl  ,ir.j  :unl  levoUiiiji 
multi(Hilar  tietd.  and  is  to  bo  e;»n>ble  "f  iiiiiiiiTi.!  in  |)arallel 
"ith  the  lurb'>  sol.  Cailion  linuliei*  luiiisuij;  .ju  phosphor 
broii/ii  eolieetiii,'  iir  ■  are  employed.  Tbe  turlto  i«+>t  iiitis 
at  .'i.oOO  revs.  |i«  r  min..  ami  is  of  tho  Hrush  Parson* 
(wmllel  tlow  utultifold  «'\panston  type,  us'tig  steam  through 
the  full  range  fi\)ni  boiler  pressure  to  the  vacnum.  There  is 
a  bye  pa-ss  to  allow  of  bii:h- pressure  fteani  beini;  adraittetl  to 
the  low  pn'-siiie  p'>rtion  for  larue  oveiKwds.  Tbc  lubrication 
is  by  two  mot.<jr  diivcn  three  throw  oil  pump»,  c.ich  capjtblo  of 
supplying  oil  to  all  the  iMJainng*  of  three  nueh  sets.  The 
armature  is  stationary  u  ith  tutiuci  wt.;und  coils  and  the  SeM- 
windiQg  is  in  slou  in  Uie  laminAtad  revolving  field. 

JfaiMiyB  Mam.~In  a  poper  on  the  canae  of  magnetic 
storms,  read  by  Mr.  Andmr  Elvina  bafwe  the  Canadian 
Institnte,  the  author  oxprestod  tlw  idea  that  sun  spots,  aurone 
and  magnetic  storme  an  caUMd  by  Bmttor  forming  in  space, 
.tnd  pis'ing  sunward  in  orbits  more  or  less  elliptical,  which, 
when  they  cro-vs  the  earth's  orbit,  produce  aurone  and  nagnetio 
storms,  (ass  on  sunwanl,  and  by  plmetary  perturbaliooa  and 
collisions  fall  in  part  on  the  sun  ann  priMluce  solar  distUibaiices. 
SupjMisini;  the  theory  to  lie  corm'f  t,  he  then  attempted  to  show 
It  :^  tli.i"  tu.i_M<rir  tli-tr.rli,iiis'L-B  :uu  liiun-  nuiiii'rou.s  at 
tuue*  when  iLuuaUk  ia  liuja  lliu  LMiuiiii:\'.'^  th.vHAluLhcr  Umei. 
AVhiUt  the  earth  is  making  itn  uniiu.it  n  volution,  it  is  also 
rotating  on  its  axis,  and  this  axis  is  not  at  right  angles  to  the 
pluiif  in  which  the  eurtli  w.fws — i.f.,  the  plane  of  the  ecliptic, 
init  aljout  deg.  from  it.  If  the  i>oles  were  at  right  angles 
to  tho  plane  of  tho  earth's  (tath,  each  >  i  p'  li  s  wouM  be 
eijually  expascd  to  matter  coming  .sunwanl  from  witb<'ut  in 
each  month  in  the  yi'ur  land  as  the  plauet«  ntovu  near  this 
plane,  and  reach  outward  into  si^iee,  their  action  on  incoming 
coismie  matter  will  ciiiso  tho  larger  part  of  it  to  move  in  this 
plane  also ;  (cosmic  matter  will  be  more  abundant  near  the 
eeliptic  than  elsewliere) ;  the  earth  in  pa.ssing  through  it  will 
have  one  (lole  more  ex)K)sed  to  this  matter  during  one  half  of 
it-s  orliit,  and  the  other  pole  more  e.vp.sed  during  the  other 
half,  lint  ;it  tho  e<|uin<>xes  both  poles  will  bo  equally  cx|>osed, 
and  at  any  given  point,  except,  perhaps,  near  the  etiuator,  tho 
plus  of  cosmic  matter  which  nradnees  magnotic  disturbaaeea 
will  fall  on  the  outside  hemiaphero  of  the  earth  when  it  is  near 
the  eiiuinoxcs  On  this  tbeoQ*  cosmic  matter  pasaing  by  tlw 
earth  going  sunward  is  the  cause  of  anrone  and  magnetic 
disturbances ;  tbe  plus  of  sm-h  matter  caused  by  tbo  aonon  of 
Jnpiter  and  Saturn,  on  incoming  cosmic  n).-ttter,  is  eneounterad 
by  the  earth  when  it  passes  ns  going  sunward,  and  lihia  ia  (ho 
cau.'^e  of  the  Ions  ll->'e.ir  |K'rioil.  The.  moon's  revolution, 
c<>ml>iiied  with  !!'■  ■  i:  I.  ■!  mutiiiii.  '^i'"  t'in-e  >.f  the 'J.*!  day 
periovl,  md  thu  melniation  of  tlie  ciU'tli  a  axis  is  the  c.mhc  ol 
the  plus  of  dtstorbances  at  titc  e<|uinoxcs. 
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The  Union  Engineering  Btnldiag  of  America. — The  Ekdrviil 
H'irrlil  of  New  York  t«jKjit«  that  at  ii  ivcont  meeting  of  tlie 
American  Institute  <tf  Klectric'al  Knjriiieen;  Mr,  Clmrle^  I'. 
Sli-ott,  m  one  of  thr«t  inrtitnte'.i  conferees,  muJe  a  ^fatrnit-nt 
1  i>t)cerniii_'  tin'  .in'iiit.  i  tiitul  «Icsign  of  tJie  Union  KiiLrinriTiu^ 
Building.  Thiii  buildini;  will  be  gitiiatcd  on  Thirty-niiitb- 
streot,  iniilway  hetwueii  Fifth  ami  Kixth  aventiea,  facing  south. 
Th*  entrance  floor  will  have  a  lai^e  ventral  corridor,  with 
affiMK  for  adniiiiiitnitiou,  iV-c. ;  in  gcnerul  it  is  to  >>u  a  largo 
aiMmbling  place  for  aiuliences  coniintr  in  to  find  their  way 
apstairs.  and  auilicnccs  upon  being  ilumiSAeil  will  not  Im; 
crowded  in  a  small  corridor,  but  »'ill  hare  a  laige  circulatiu;; 
place  for  leaving  the  building.  Thci'«  wHl  Iw  a  (carriage  drive 
aiwuid  the  whole  building,  covered  on  one  side,  and  the 
bnilding  itaelf  will  be  {H'aclieaUy  free  and  open  on  all  aides. 
At  fhe  Mat  ode  Mr.  damegie  bus  geneioaily  porehaeed  a  lot 
•ad  pni  a  buildine  resUietion  on  it^  ao  Ibat  toero  will  bo  no 
hwae  on  tbe  lot  Mgher  than  fear  etoreya.  On  tlw  weat  tliere 
IB  a  iCfL  naoe  left  vacant,  and  on  tli«  tear  there  ia  a  little 
apaaefor  to*  cantagieway  at  the  bark,  ao  that,  with  the  exce]>- 
tion  of  a  amall  srea  on  one  «ido,  there  will  be  air  and  light  on 
all  sides  of  llir  "Jllii'lin^.  On  the  second  floor  there  wilt  1)«  a 
large  auditorium  tjpuljli-  ot  i-iutiug  from  1,200  to  \JiW  pcrsonB. 
Corridors  will  be  proviii-ii  ui -md  the  meetinj;  ri"  lu  t  ir  the 
circulfttton  of  visitors  arij  iu:  rbu'e  who  wish  to  tjjk,  without 
distiirt':!!^'  tlu'  meeting.  AIkiM'  U.I:  ^.•  ^mm-  smaller  lecture 
halls,  due  of  these  will  be  in  .unjili.tlic  itit  M  vle,  so  lliat  any 
exporimen;-  o!'  il..:irj'iii,tfaiii'!ii  ■■.in  III!  i--',ii|ily  .-eiMi.  '  Uhcrs 
will  be  <uii.ilili.'  for  ,(  'iavj^h  <;< hu ention,  with  neveral  sections 
;.'oin^  .i".  lUiLi:  ill  ^cxLi.Li  nn ii^jieudent  i>cp:trate  conventions. 
The  upper  tloor  will  be  set  aside  for  the  variou*  soeietiei?,  for 
the  use  of  sccrclaiies,  board  rooms,  iVo,  One  or  two  rooms 
may  be  fitted  up  in  dub  atyle.  A  number  of  general  cngi 
necring  societies  communicated  with  la^it  year  were  found 
anxious  to  take  up  their  nuaiters  in  the  building,  .^t  the  top 
will  be  a  large  lihraiy  and  reading  room,  with  ovurbcatl  light 
and  a  atack  room  jiut  below.  At  tbe  snggestion  of  the  general 
bnOding  coaunittee  the  several  societies  h^va  apiiointod  a 
general  cominittoa  on  the  idea  of  bringiDg  the  lifanuiee  of  the 
variooB  aocietieB  together  and  making  them  the  nncleoa  for  a 
great  cnv'ii'.  i-i'>  •  lit  rary. 

Olasgow  Local  Section  of 
Eni^eers. — Thr  thinl  annua 
.Section  of  th<>  Institution  i  f 
on  CK-iober  2Mh.  The  cluiu 
l\obert«on,  the  chairman  ot 
while  the 
Chomen, 


the  Institution  of  Electrical 
'i  iui'-r  of  th<'  (ll.Tsgow  I,ociiI 

i:i.-i 

the 


iiical  Engineers  was  held 
occupied  l>y  Mr.  Kobert 
(JIasgow  Local  Section, 
croupiers  were  Prof.  ¥.  O.  Haily,  Messrs.  \V.  A. 
Ilenry  A.  Mavor,   Frof.  Magniw  .MacLean  and 


Uenry  j 

Mr.  .lohn  H.  \V.  l^Iimro.  Covers  wi'ie  laid  for  170  per- 
sons. AftiT  the  loyal  toafjti^,  Prof.  Archib.ild  BaiT  [iroposed 
the  toast  of  "The  ImiN^rial  Forces,"  an<l  Kngineer-Comniand'T 
Onyon,  K.N'.,  and  Surgwn-Captain  MacFarlane  icplioil.  Sir 
David  Uichmond,  in  pionosing  the  toaat  of  the  "  I.onl  Provost 
and  the  Conwration  ot  the  City  of  01v>li.«,"  said  that 
iu  Glasgow  they  bad  the  finest  tramway  in  (S:\a,t  Britain. 
He  aiao  referred  with  nmt  to  their  loas  of  Mr.  John  Young, 
wboae  place  it  would  be  diffionlt  to  fill.  Sir  John  Ure  Piimroae, 
Lorxi  Provost  of  the  City  of  Ohtjum,  m  reply,  add  that  he 
was  greatly  »tnick  by  the  wealth  of  vonth  be  aaw  around  ham 
that  night.  The  indoatry  with  which  tbey  had  a^>90ciated 
tbemaelvea  waa  itadf  in  its  very  youth,  but  they  hail  brought 
great  )>oasibi1itieB  into  common  life.  Mr.  !(■  D.  Munro,  in  pro- 
|iosing  the  toast  of  "The  Institution  of  Electrical  Engineera," 
said  that  the  Institution  bad  already  earned  its  right  to  the 
recognition  of  not  only  social  assemblies,  but  of  the  civili.se^t 
woiM.  Ml'.  1^  I\  lyi.'  (ii.iy,  i;i  tcjily,  In.'  M)i\  tia-  Council 
felt  thai  ti  \v.k!  <iiily  Ky  ^  )sil~  ■..(  i.itiriaL'i  from  htMii. |ii.irt<!rs 
that  they  kept  thi-^- 1  1  ..  il  w_>i;riuMs  in  proper  touch  "i-h  tlic 
Institution,  and  th  it  iv.i.s  unr  nf  thr  reasons  he  had  fur  tinning' 
there  that  nighi.  .Mmii;  «ith  ioni.- miiml'i-rs  uf  liie  lii^titiniuii. 
he  had  lately  r(?tuiiii'  1  from  .Vnum  i,  where  they  hail  vi»it4iil 
Itostuii,  New  ^.■ik,  ('t;icrii;<i.  .St.  Ixiuis  and  i'i'tUburg.  He 
thought  these  wero  fairly  tcjin  tentative  towns,  but  he  could 
tell  tliem  that  when  he  citue  to  Clxsgow  and  saw  the(tla.sgow 
tramway  svslem.  be  c«rtainly  thought  it  waa  the  finest  system 
In  the  trarM.  lie  had  ooly  one  objaetion  to  it,  and  ll»t 


the  overhead  wires.  Another  |>oint  that  struck  him  in  .Vnu  rii  a 
wa-s  that  electriciil  engineers  liad  a  great  <leal  mure  support 
ilian  they  liad  in  thw  countr)-.  .\lr.  (^.  C  Lloyd,  in  proposing 
the  toast  of  "The  (Glasgow  I>ocal  .Section,"  .said  that  the 
formation  of  the  local  sections  was  entirely  justifiod  by  the 
results,  as  stati.stics  would  serve  to  show.  The  Glasgow  Section 
was  established  in  I'JOt),  and  at  the  end  of  the  lirst  working 
year  its  membership  was,  according  to  their  London  records, 
y2,  while  at  the  present  time  there  were  210  members.  The 
growth  of  the  Institution  in  the  p-ist  year  had  been  such  that 
ijcfore  long  they  might  anticipate  th.it  they  would  not  only  I* 
the  largest  iuatitutioo  in  the  I'niteil  Kingdom,  but  possibly  the 
most  (lowei-fnl  of  all.  Mr.  Kobert  Polwrteon,  in  reidy,  sai<I 
that  he  bad  to  convey  the  thanks  of  the  Section  to  Mr.  Lloyd 
for  the  way  in  which  ho  had  anbmitted  tbft  tooat.  He  then 
asked  for  a  \ote  of  thanka  to  Umht  bon.  aeeretary  and  Mr.  E. 
George  Tidd  replied. 


HiBTims  Of  Miimirfo  looiinBs,  ab. 


(To-day)  F&uiAY,  Kavsmber  isul 
iNwTirnTiiiJi  or  ELti  iiut  u.  F.m.i  i  t  i:^;  MASfiiF.sTEB  LocAi.  Section. 
;iSV  ^m.   Meetiot;  in  Uweoa  CoUege,    Mr.  C.  D.  Ttiit,  Cbalfflaa. 
iriU  deliver  his  Inaugaral  Address. 

Jc.MOR  IxnTiitrnos  of  Enoiseebs. 
S  p.m.    Meeting  at  the  Wesltuinster  Palaoe  Hotel.     .Mr.  W.  H. 
T.indley.  Tresident.  will  delivfijr  his  Addrcaf  on  "Muoiciial 
'  i   iiieering  oa  the  ContlBSBV" 

aXTUKDAY,  NaTMDkMr  ISUl. 

iKsTiTCTinN  or  Ei.iu:TKtcii.  BMnMnRw:  Laasa  I«cu  gaocani. 
10  «.».  Visit  10  Mmsts.  W,  T.  Olovar'a  Woifci^  tnAmA  Faik, 

ManchsetM.aod  the  tcoAf  Fewer  Btatta  el  Iha  f 

and  Tofkabif*  Bailmv  Oa. 


7r!nim  iNaiuuuan  or  Exonnresi!. 
5..Tf(  p  m.   Visit  U>  Dudley  Port  and  Birmipghiin^  to  inspect  the 
Central  Station  of  the  SouUi  Htallordahiie  Mci  il  (.aE^Co.  and 
the  Kechells  (tiksworlci  of  the  Birniin^jhaui  (  orporiiuan .  Trala 
leaved  Eustoo  at^ti'iO  a.ni 

IvNriTi  rinv  of  Eli:>'TIiicai.  Ex,.iM:EEft:  Ntwci-rr"  Lnrn,  SkiTCon. 

p.m  (jenvrsl  Meeting  in  the  Chemical  I.i  ctntt- ); om.  Durham 
CallcKSofSjcier.ee.  Mr.  Eaj^coe  Brown,  Ciiairoian,  will  deliver 
Uslnadgaral  .\ddree«. 

iNsTin^Tt:  or  Mamxk  Exuisjcers, 
d  p.m.  Meeting  at  ltoi»(ord-ieal,  Sttatford*  When  a  Vapsc  im''IM1 

XisUng  "  will  b«  read. 

tvWBULJ,  ResaoMr  sswL 

IXollll-TlOX  ot  Civn.  E.\<>IXEJCK>h 

S  fM.  OvUnaiy  Mestkng.    Paper  lo  to  seaid:  " INaliftatiaa  of 
Btselrieal  Easter,"  hj  J.  V.  C.  SimU. 

WEDITBaDAY,  MoTsmlMr  SSixt. 

iN't^rm'TioN  ur  Ei.KeruicAt.  Emuncxsk;  Bi«^u«>iuii  Lucal  SeclWlt 
7:.i»  p.m.   Me«tin(;  at  the  BlrmtB^bam  VJanaHtf,  WhtD  Or.  W.  I. 
SuiDpnci.  cbairnKui,  will  dsUw  Us  lasagniB]  Adirisa. 

Sufirrr  or  Aatw. 
S  p.n.    Ordinsnr  Gcncrnl  MrK,<t;ni>.     Paper  lo  ha  laol:  "The 
SjrstSBsaUs  Promotiun  of  Briilih  Trade,"  Iqr  Bsn.  H.  Marian. 

Fakad»t  So<  ;ett. 
9f.m.    MeetinR  at  the  Instiiutioa  of  Elsstrical  Engineers,  D'i.  Vle> 
toiia  street.  Westminster,  S.W,  Papors  to  be  read  :  (1)  "  Koccnt . 
In  .    i^^iii  11-  beariDR  on  the  Thmry  of  Klecttolytio  0iseoeia- 
libii.     l  y   I  i  I    L    Kahlenbcri; ;    3;   "Ths  FolailtiBl  of  llM 
Eydrogeo  U.vygenCeU,'      t'.  J.  Briblee. 

rannMT.  MTCHlNr  Mil. 

Inmitiitimn  of  F.i.rrf inril.  E>:<:t!nErR:*. 
Sp.wi-    iji,iii'iiiv  '  lancral  .MviUoir.    I'nixr  to  be  read  H.ilro- 
dTDsmica)  and  EUjctrouiaeDetie  lavcii4i(tatioai>  leffardini;  the 
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f)n  u.  88  nf  The  Elrrtyicuin  for  Nov.  4th,  there  »ppeirecl  % 
copy  of  a  report  oti  the  lighting  of  the  streeU  in  JbaehoitUir 
.lr»irn  onl  by  Mr.  S.  L,  I•ea^c^  electrical  engineer  to  the  city 
of  .ManchMter.  In  our  editorial  noiea  of  the  Mroe  week  we 
comnionted  ujion  this  report,  and  the  Jtmnu^  ef  G,u  L-Mfmi 
for  Nov.  Hth  contauuMl  a  lengthy  cfitkMm  of  theM  comnionts. 
A  copy  of  the  Journal  wm  «ont  to  Mr.  Ptaroe,  and  he  iuu  been 
^'ood  enough  to  ktwttd  m  »  ieir  obeervatione  »bieh  may  be 
(>f  int«reit. 

"Hie  flnt  important  pdot  which  our  cont«uii>orary  dispute* 
to  the  Menmer  of  the  ph<^omotur  employnd.    It  ii  assert 
that  too  wnter  of  our  editorial  not»    -.  viJintlv  <l<.i  -  n-' 
know  the  iiwtrument;  if  be  do««,  he  iiaa  had  n'.,  uxt.  i.d.  l 
eizpenence  with  it, .  r  nth.  t  wi»e  he  would  learn  tliat  'accur.i.  ^ 
•a  one  of  it«  attributes  hu,.  no  exiit<mcp  ■    l*re«umat»!v  id.  li 
fore,  our  contemporary  is  fully  (  uuvers;»iii  with  the  oul  ways 
?j  ^he  photometer  m  ;iim!  vi  ntunw  the  opinion  that 

if  Parliament  wonl  l  (..,ly  tit  t,,  m.iHxie  penalty  tc*t*  on 
electricity  supplitii.  ui  re-si>,>.t  ,>/  lihiminatinR  iH)wer  of 
their  lamps  xs  tes!..!  t.y  (his  instniment,  we  should  at  once 
launch  f  .nh  iHiiwiaiit  cnticwnj.  This  may  bo  jwrfeotly  tnie  a« 
)  hv  I  luatioii  of  the  photometer  would  then  be  entirely  different  • 
inht«4ia  of  l>eing  employt-d  for  the  purpose  of  making'  cnipari- 
»oiu»,  m  which  cane  error  c^ceU  out,  it  would  be  used  quit* 
im|woperly  for  making  an  ./W»/*  measuvment.  ThuB,altho«gh 
the  port4ible  |Jiotometvr  may  Ik;  <|nite  tmaniuble  for  deternm^ 
V'?.  '^"'•J  poww  of  any  aource  of  Nght.  yet  iu 

suitability,  and  nbo  ita  acetmwjr,  are  unqnettionaltfo  for  pm  el  v 
eomjMrativc  pnr|io»cfi. 

Mith  r^anl  to  the  rcsjioctivo  illuininatitijf  fi-mtie  for  arc 
tampt  aiKl  intensifici  gas  lam|M  oa  Kiren  in  Mr.  I'eari^ « rcfM.it, 
the  Jatrnal  does  not  deny  the  liKliting  powers  ftM!ril>c>l  i«j  the 
former,  but  ciuumoteriaui  the  latter  m  "alumni  and  Inac  nnitv  ' 
if  the  gM  lampa  are  kept  in  j.roper  onler.  Now,  Mr.  IWi.'e 
infonna  tta  (hat  he  ia  naito  prepared  to  stand  l.j  UU  fi  Mir«., 
and  oalia  altoition  to  the  fact  that  tho«e  for  iho  inti  iwitiwl  v'l" 


I  f  •    I  1     ■  "■•^ilWIIHJ*!  ^OJ 

V  "V?*!???  '  l'«ely  with  th.we  obutnoil  .piite  indc(K'ndentlv 
by  Mr.  BnMllcy.city  euKinoiM'  of  Westiuinxifr.  In  .Mr  Itiadlcv"* 
eaae  the  avatage  camdU  (..  «,  i  wa»  ,"i7.l,  ainl  in  Mr.  IVmi.  . 
625.    The  latter  gentlcm-in  imphasisiw  thn  fart  that  inuiiil«s 
do  deteriorate  with  riphln   ,,..„1im,^.  i„  trenicti.l.ms. 

diminution  of  illuiuiiwun^  jjM»«r,  iklthou^'h  this  diminution 
may  only  ap|war  ioni|»arAtively  small  to  the  naked  eye. 
Naturally,  no  nueh  charge  <iin  be  firofcmvl  against  :iic  limii«. 

Our  coiiiouiiKii  iry  asM  its  tli.it  Mr.  1 '.'juco  " haa  found  the 
acme  of  peif.j,  tKui,  lis  Lunja  in  the  (;ill>eit  arc  lamn^ 
but  Mr.  Pear<M  .iiv  l  .iuis  my  remarkable  discovery  of  thfe 
kind  ami  saysth.U  hu  h.m  merely  fouml  this  type  of  lamp  most 
siiit.il.lo  i.)i  his  imriK,sc  on  account  of  the  W-adv  light  with 
which  It  burns,  and  the  immunity  from  trilling  bresakdowne. 
He  considers  the  "single  enclosure  "  tyjie  of  lamp  to  be  the 
best,  but  he  has  no  doubt  that  many  other  lamps  wouM  aire 
equally  good  rosulta. 

The  main  criticism,  however,  of  the  article  ill  the  Jmmud  it 
directed  agaiust  the  basis  on  which  the  pricee  wer« 
It  ia  stated  that  the  fij,'un)  of  l  Oikl.  pr  1,000  c.p.  boon  for 
gaa  lighting  includes  10  per  cent,  for  depreciation,  and  thia  is 
apparently  correct,  but  .\lr.  Pearce  informs  us  that  the  figure 

roted  for  electricity  ^O  lt5d.  \ier  unit)  also  includes,  not  only 
predatMin,  but  aho  interest,  sinking  fund  and  m  uia-omcnt 
mma.  Ihs  writer  of  onrcoutcm)K)niry'^  article  was  uii.J«jr  the 
ddndon  that  the  figure  quoted  includwl  only  work.s  costj.  and 
hanee  arath  of  hie  tuhsequent  criticism  is  f  alia*  ion*.  Tberp  is 
another  fallacy  in  the  argument  that  such  a  I  1 1  as 
lighting  should  be  charged  for  at  the  average  i^te  pci  uiiiLri.tlii 
by  the  umlei  takin-.    Our  contemporary  wys  ; 

^^•^8J  pw  unit,  acoordinK  to  iho  !»«t  »viiil»K|(.  return?,  for  public 
•W™*  »  ■"■■hestsr  in  H.,  tor  privnu  ii.pK  a  >,^a.  and  for  tiaetum 
pniposM  I-SM.,  Ilia  avera^  for  tiiK  total  iujjpu  Ueing  2  '»ld  The 
(mrplni  profit  tut  year,  aftvr  provUiOK  for  iiuer.'»l  and  sinking  fund 
worliLd  out,  nn  the  naraber  o(  iiaita  soM.  to  aWm  U27il.  pornnlt;  aothal 
eieeuieuy  <^aoi  bs  »oI,l,  ex.-ppi  at  ,  loag.  in  IfaMlmtsr  tor  laa  th.n 
a  shad«  und«r  id.  per  unii  lor  any  imrpoaa  nillMMt  t»»MnHagllNhu^l.'n 
ft  Ihc  Um  on  to  the  (kfival^-  tuiioaimTH. 


I'lieii.  fjuotifig  Hfjures  from  an  electrical  cont^tmpmury's 
uble  of  costa  it  is  shown  that  the  totAl  chargea  per  unit  aold  in 
Manchester  last  year  wore  equal  to  about  2d.  per  unit. 
"Now,"  asks  the  Jounuil.  "by  what  means  can  Mr.  I'earee 
justify  his  calculation  of  0'95d.  per  unit  for  public  Ugfatingi " 
Below  we  give  Mr.  Peano'e  "jimtifiMtioa*: 

Tl  ^  ^gmc--.  jnil  forward  by  the  Journal  as  beinx  the  real  eoit  tor  rAtwi 
lluht  r.f  are  nli<i|.:.  th«e  in«omct,  and  represent  In  the  firtt  plac*  nniU 
Hold  and  noi  utnui  generau>d  or  prodiK^d.  %rH  »«•  fnrthfr  (ustliiiv-  l  ut 
Ihf  aitragt  f,iHt,  \hfac  of  eoura*  besnn  udlain.il  liv  .iiw.iinr  ih<'  ;ptnl 
xtpcnditnre  by  the  total  uniU  sold.    Thia  a.uiiilo,  lUjU  Utat 

is  all  that  oan  ho  said  lor  It  Thia  basia  minht,  however,  aenw  for  tarn 
costs.  owinR  to  gas  beinf;  capable  of  storaK«  to  sueh  a  tremendous  extent, 
ti-.t  it  wi>I  not  .or'.o  lit  .-iM-tiuHr  eost».  as  ihr  l.iU.r  vaiirti  enottnnasty 
"llh  f;t  riiti  ai  ..hi  !;  .1  i.v  prcj.lii.Mil  1  uithi  j  a-  Ihi  ri'  iin-  -n  raniiy 
.iitlcrfiii  claiuMMi  of  eleeu-ieilT  c»n>»uiuers,  Uie  «»>»t  aQnrdx  no  cloo 

»hut<v.j-  lo  the  actual  eosi  of  Uie  energy  ..uiinlied  to  aaob  class,  and 
unti.it  inalely  lor  the  Joanuit  nf  (m.  /.i./A<iM.f,  rtu.  il|[ure«  it  (|UolM  ars 
illy  avera««  flKiirw,  and  cannot  be  uken  as  Uw  oorract  tiKure*  for  ths 
'•"S^  ">  Ih's  particular  «an|Jy.  If  the  •o«t»  as  Ki»«n  by  that  Journal  hoii 
K'  "-id,  It  wmild  loirioaUy  follow  th»t  stt  '  ur  :  har i"es  for  |>ower  and  traotlon 
*r-  .111  111.-  v.rpn^.  liMij,  aimllarlv  ,r.ir  slidiiu.  fii„l«  for  llshlinK  would  he 
r.^iially  atuii^'  ;t!  principle  and  in  Imal  all  ibe  town*  whldi  have  adopted 
the  maximaQi  demand  nyitem  woold  ba  oo  wronR  lines.  Th*  standpoint 
of  the  Ji'umat c,,„  Lighting,  and  of  all  gas  sngineer*.  appaars  to  br  that 
a  onit  of  eleelrifitj  ff,.:.t.i  ihr  umi-  no  Tnatter  at  «(iiit  i.At.-  i(  i«  prtxiu.yid, 
and  that  ll>eri-f  ir..  n  ei>n~ui:iiT  u-iiii;  sav  '><''  k-hu  (or  IIX)  h.iurs  [wr  luinum 
ia  jusi  as  |mi«tat>l«  m  anoUier  with  the  same  number  uf  Uj(hU  uwJ  for 
1,000  hours  per  annum.  I%ia,ereaaiesisaBabiai4hiilaiir,enAeaii  oolf 
be  pgt  down  t<>  Uie  ignoraaes  «t  wiitsss  wlio  know  notiiiaff  abaet  or  have 
nnt  oar.'d  l«>  investigate  the  subjivl.  The  followlne  table  show  b  how  the  onets 
Ar.  iiia.ie  up.  In  Manehester  the  filed  costs  are  £7  13s.  fvd.  per  unit  of 
demand,  and  the  running  oncts  0  <M  p.  i  tinit  .t.-tiialts^  i  ii.umed  These 
were  for  last  year,  and  there  l«  no  dontit  IhM  ili-v  will  I.  «m»lderably 
improved  on  for  the  present  »aai.  Applying  thi»e  ligorvs  to  the  Htree'l 
liuhting  pro«|i«rtive  supply,  the  t|pwa  ol  ttwd.  psr  oali  U arrivsd  ai  m 

follows  : 

oou  <!'iit  I  .ii'!:i,mii   xn  M  9 

miiiinria  i.i  I  I-  I  t.t'JM)  hours  per  aimttm{enimi- 
inately  10  per  cent,  toad  taetwj 
S,HIW  anils  at  a^.|Mriiidt  ....................  KMtl 

Telal  gU  10  6 

0ivid«l  by  3.ti.jO  =.  0  Uid.  per  unit. 

Although  the  subjoined  letter,  Which  appearad  In  areoent 
U*»tct  the  FtHftiU  fi  /'>>..,  is  not  directly  conrernoil  with  the 
qiifstion  of  street  light iii;^  ui  Mencheator,  it  may  prure  of 
iiirest  to  onr  rosden : — 

\\'li«ii  we  IumI  the  sleetrieity  inntatM  at  oer  works  last  year,  BIr. 

Tn.nliy,  of  the  Korth  Middlews  (las  Co.,  was  good  eoongh  tn  .<«y  in  a 
lettpr  which  appealed  in  tlv  h'i».hlr^  I'rfj,  •'  \Vp  were  not  th<i  only 
entrrpri^ng  firm  who  hiv«l  aJufitpd  ■  .-tru  ity  nn.!  t?i.  n  l>e«n  triad  to  revert 
kigss."  Wp  lia.i  V..III.  1  .1  ir  lun-  In  fi<rr  r.  j.I  .vn|.  t.i  tliiii  letwir,  fur  the 
iiinplc  resMNi  that  we  had  li>  t«it  name  bv  oompansuo.  This  w«i  have 
■•U  asowla  now  doing,  haiin*  aaeA  stseidslliT  tar  nins  elser  nentoler 
liKhUB«,  hsrtins  and  pnrar.^ 

MM.  Oa«JV«M«l  .Voter. 

flhriflaiaaloUljdv   t»  s  li 

UMaytoHMmomMr   •  S  4 

HifiataaMttoUishaafaHM  It  M  • 


The  above  includes  a  charge  of  (Is.  IW.  for  meter  hire. 

ItHit  f;f<roMiyl)«MHi<A'slts; 

Chrwtroas  to  Ladydiy  ,„,,„,,,,,...,  £0  lt>  3 

Ladyiiay  to  Midsummer  ,  S    7  II 

Midsnmmsr  lo  Mieliarimaa   ,   S  I'i  7 

£17  IG  e 

The  aliove  inelndes  a  shaiM  Ol  IMs.  M.  to  IBStsr  WlS, 

Kt  di-ducting  these  ilsns  MM  aetoal  cMi  of  Has  was  4W.  Ifis.  M.,a 

I  lei  tricily         X«.  ad, 

Ttuating  tlicr  ilitures  may  proT< 
kindly  ndvi<scd  us  our  •'  light  would 


ist'ful  ttiji' 
josi  us  more." 
Signed) 

Steam  OarrilNge  Factor)',  North  Fincliley. 


ot  tlWBS  folks  whoao 


Proposed  Berlin  Hamburg  Electric  SaUway. —  I'lu  r^irlin 
lorrospondnnl  of  tin:  iir-/  hUtta  that  Heir  von  !/i  Mi-, 
MiiiislLT of  liiiilwp,  s,  -.(  ill  |ii  .  sii)e  «hort]yovor  aconferenri- wIikIi 
h.ist.i.'n  ,1,11..-. I  ti.  li-.  iivs  r  lif  |ii  ai'ti-Mliiiity  .jf  an  electric  railway 
between  tiie  capital  and  flambur<^  The  UitJicultiea  before  the 
scheme  arc  reported  to  he  of  •  financial  rather  than  » tecluilcal 
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THE  NEW  YORK  RAPID  TRANSIT  SUBWAY. 

(Continued  from  paijt  li.) 

From  altemntora  to  alternator  snitcheii  at  the  power  houite  the 
1 1 ,000- volt  alternnt  ing  currents  ore  con  ve  ved  through  single  conductor 
cobles,  insulate  by  oil  cambric,  the  thickneMi  of  tlio  wall  being  •  libi. 
They  are  hud  in  vitriflcd  clay  ducts.  From  dynamo  awitchc*  to 
'bu»  bars  and  from  'bn*  biira  to  group  and  feeder  switoheii,  vul- 
ciuiiaod  nibbor  inBulation,  containing  80  per  cent,  purw  Tara  rubb«r, 
ia  employed.  Tho  thick - 
neaii  of  injiuhitiDg  wall  is 
.fljin.,  and  tho  conductors 
are  supported  upon  porce- 
lain inaulatora.  The  alter- 
nator twitches  at  the  cen- 
tral power  station  arc 
prorided  with  automatie 
oi-erload  and  reverse-cur- 
rent relays,  and  Ui«  feeder 
switches  are  provided 
with  Hutoniatic  overl<ukd 
relays.  These  overload 
relays  have  a  time  attach- 
ment which  can  bo  set  to 
open  the  switch  at  tlie 
expiration  of  a  predeter- 
mined time  rajijtint;  from 
0-3  to  seconds.  Tho 
type  H  oil  switch  ia  oper- 
ated by  an  electric  motor 
lhrou(;h  thw  intervention 
of  a  mechanism  compris- 
in\i  powerful  Hprinj-s, 
which  open  and  closi-  the 
Hwitrh  with  Rrcat  speed. 
This  switch  when  openc^l 
intro<lnces  in  each  of  the 
three  sides  of  llie  circuit 
two  breaks  which  are  in 
series  with  each  other. 
V.iuih  side  of  the  circuit 
is  separated  from  the 
others  by  its  location  in 
an  enclosc<l  compartment 
with  enclosing  walls  of 
brick andsoapstone.  From 
the  power  house  on  the  Hudson  Uiv.  r  to  the  subway  at  Fifty-eiKhth- 
st.  and  lirondway  two  lines  of  conduit,  each  eomprixin<!  .t'2  ducts,  have 
been  constructed.  These  conduits  arc  IncaUsi  on  oppiMile  sides  of  the 
street,  whence  they  extend  to  the  nub  stations  and  triirk  network. 
FromCityHall  to  N  inet.\  sixlh-Htreet  (except  through  the  I'ark.X venue 
Timnel)  tVI  ilucta  are  provi<)ed  on  each  side  of  the  subway.  North  of 
Nincty  sixth-street  04  Auci*  are  pr(>\'ided  for  tlie  west  side  lines  and 
lui  equal  nuuilK'r  for  the  easi  jiiile  lines.    Ik-tween  pa-n't-nsjer  stationB 


steel  tape  appUed  spirally.  To  distribute  tlie  strains  upon  the  oalilcs 
in  mannolea,  radial  supports  of  various  curvatures,  and  made  of 
malleable  cast  iron,  are  used. 

To  diminish  fiurthcr  tho  risk  of  interruption  of  the  service  duo  to 
failure  of  power  supply,  each  sub-station  south  of  Ninety-sixth- 
street  receives  its  alternating  current  from  the  power  house  throtgjh 
cables  carried  on  opposite  sides  of  the  subway.  To  protect  the  lead 
sheaths  of  the  cables  againxl  diuniigc  by  electrolysis,  rubber  insu- 
lating piecesi  ,\in.  in  thiciiness  are  pliieod  between  the  sheaths  and 
the  iron  bracket  supports  in  the  manholes. 

The  lii(;h  ' tension  cable  used  for  conveying  cmrrent  from  the  power 
house  to  the  several  sub' stations  n^Kregate«  approximately  ISO  miles 
in  length.  It  comprises  thrce-s(rande<l  copper  conductors,  each  of 
which  contains  19  wires,  and  the  diameter  of  the  stranded  con- 
ductor thus  fonued  is  ijin.  Paper  insulation  is  oniployed,  and  the 
triple  cable  is  enclosed  m  a  lend  sheath  n^jin.  thick.  Kach  conductor 
is  separated  from  its  neighbours  and  from  the  lead  theath  by  insula- 
tion of  treated  paper  c*^n.  in  thickness.  The  ontside  dianietr-r  of 
the  cables  is  'iJin.,  ami  the  weight  H^lb.  per  linear  foot.  The  cable 
as  manufactured  was  cut  into  lengths  corresponding  to  the  distance 
between  manholes,  and  each  length  subjected  to  severe  tests,  includ- 
ing application  to  the  insulation  of  an  alternating  current  potential 
of  80,000  volts  for  a  period  of  ^W  min.  After  jointing,  each  com- 
plete cable  from  power  houM>  to  sub-stalion  was  tested  by  applying 
an  alternating  potentini  of  80,000  volts  for  .10  min.  between  each 
conductor  and  its  neighbours,  and  between  each  conductor  and  the 
lead  sheath. 


n 


Flo  a.— Carle  Odcib  mtoxa  a  PAsactoEn  Btatiox  PukTroati. 
Slzi7-(our  ducbi. 

thews  dncls  help  to  form  the  side  walls  of  the  snbway,  ax  shown  in 
Fig.  7.  ajid  nie  arranged  !H  ducts  high  and  two  dncls  wide. 
Beneath  the  platform  of  pius^-nger  stations  the  arrangement  is 
mdicated  in  Fig.  8.  In  onJer  u.i  minimise  tho  risk  of  interniption 
of  servict',  all  cables,  except  at  the  joints,  are  covered  witli  two 
layers  of  asbettoe  aggregating  a  fhll  iln.  in  thickness.  This  asbestos 
IS  specially  prepared,  and  is  appUed  by  wrapping  the  cable  with  two 
stripn  each  8m.  m  width,  the  outer  strip  covering  the  line  of  junction 
between  adjacent  spimls  of  the  inner  strip,  the  whole  when  in  place 
being  imiiregnateil  with  a  solution  of  silicau-  of  soda.  The  joints 
Ihemselves  are  covcre<l  with  two  Uyers  of  aslwstos  held  in  place  by  , 


Fla.  9.— SOB-KTATION  SWTTCniU>A1U>. 

Each  converter  unit  at  the  sub-stations  has  an  ontpiitof  l.OOOkw., 
with  ability  to  carry  60  per  cent,  overload  for  three  hours.  The 
average  area  of  a  New  York  city  lot  is  25ft.  by  100ft.,  and  a  sub- 
station site  rompri*«-s  two  adjacent  lots  of  tliis'  approximate  «i/.e, 
pvmiitting  the  instnlUtion  of  a  maximum  of  eight  l,500kw.  conver- 
ters with  necessary  troiufonners,  switchbMird  and  other  auxiliary 
apparatus.  In  designing  the  Mub  statiuns  u  typo  of  building  with  a 
centnU  air  well  was  selected.  The  switchboard  (see  Fig.  9)  is  located 
at  tlie  re«r  of  tho  station,  and  excellent  light  and  ventilation  for  tho 
operating  room  is  secured  by  the  centralshaft.  The  steel  work  of 
the  sub-stations  is  designed  with  a  view  to  the  addition  of  two 
storage  battery  floors,  should  it  be  decided  at  some  future  tixuo  that 
the  addition  of  such  an  auxiliary  is  advisable.  In  each  of  the  sub- 
stations, except  one,  foundntioiis  are  provided  for  eight  converters. 
Tlic  transfomiera,  which  are  nrnmged  in  groups  of  three,  receive 
tfio  three-phase  alternating  current  at  a  potential  approximating 
I0,.'>00  volts,  and  deUver  eipiivalent  energy  (less  the  lots  of  about 
'2  per  cent,  in  the  tronsfonuntion )  to  the  converters  at  a  potontial 
of  about  .990  volta.  The  con\  erters  receiung  this  energy  from  their 
respective  groups  of  transformeis  in  turn  deliver  it  (leM  a  loM 
approximating  4  per  cent,  at  full  load)  in  the  form  of  oontintious 
current  at  volta  to  the  'bus  bars  of  the  continuous -current 
switchl>oards. 

In  the  sub-stations,  as  in  the  power  house,  the  high-potential 
alternating-current  circuits  are  opened  and  closed  by  oil  switches, 
which  are  electrically  operated  by  motors,  these  iu  turn  being  con- 
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tnlfed  hy  110' volt  continuoiu -riimnt  eircuiU.  Dia^^uituatio  bench 
bcMinfit  arc  used,  as  at  the  power  honae. 

An  lihown  ill  Fig.  9.  the  inatnunent  board  ib  supported  by  iron 
coluiiinti,  and  is  carried  at  a  auDicient  height  above  the  bencli  board 
to  enable  the  operittor.  while  facing  the  bench  board  luid  the  in»tru- 
uieuta,  to  look  out  omt  the  Door  of  the  sub-atation  %«ithuut  turning 
hiK  head.  The  xwitrhea  of  the  continuous-current  circuittt  are  )innil- 
op<.<raled.  luid  are  liicatnl  iipiin  lionnla  at  the  right  and  left  of  the 
control  board. 

A  novel  and  important  feature  introduced  ia  the  location  in 
■eparate  brick  conipartaienth  of  the  automatic  circuil  breakera  in 
the  continuouD  current  feeder  circuit*.  Thcac  circuit-breaker  cmii- 
pajrtnienta  are  in  a  line  fikcing  the  bo«rd»  which  carr>'  ibe  con- 
tinuous current  feeder  awitcliex,  each  cin-uit  breaker  being  loratt-d  in 
a  compartment  direellv  oppoaite  the  panel  which  carries  the  switch 
belonging  to  the  oorreaponding  circuit. 

The  three  conductor  cables  which  convey  three-phase  currents 
from  the  power  house  are  carried  through  tUe  ducts  from  the  inan- 
bolea  located  in  the  street  diroctly  in  front  of  each  sub-atation  to 
the  back  of  (lie  niation,  where  the  end  of  the  cable  in  connect<-<l 
directly  beneath  it*  oil  switch.  The  three  conductorn,  thus  well  sepa- 
rated, extend  vertically  lo  the  li\ed  terminalii  of  the  switch.  In 
i-iich  sub-station  but  one  set  of  high- potential  alteruating-eurrent 
'bus  baro  is  installed,  and  between  each  incoiuing  cable  and  these 
bars  is  connected  an  oil  switch,  In  like  manner,  between  each  cun- 
>erter  unit  and  the  'bus  bars  an  oil  switch  is  coiinrcl4-<i  into  the 
high-potential  circuit.  The  'bus  Iwrs  are  so  arrangrxl  that  they  may 
io!  divided  into  any  number  of  M'<'lioiis  not  eiee<'diii(^  tlie  nmuber  of 
converter  units,  bv  means  uf  movable  link*.  v«hich,  in  their  nomiitl 
condition,  constitole  a  part  of  the  'bus  ban.  Ka<'h  of  the  oil  switches 
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iM-tween  incoming  circuits  and  'buH  bars  i»  amuiKiil  for  automatic 
operation  and  is  e<|uipped  with  a  reverse-current  rclav,  which,  in 
the  case  of  a  short-circuit  in  its  alternating-current  feeder  cable, 
opens  the  switch  and  ao  disconnects  the  cable  from  the  nub-station 
without  interference  with  the  operation  of  the  other  cable*  or  the 
converting  luacliinerv. 

South  of  Niiu-tv  >ixth>streM  the  average  distance  betneen  sub- 
stations approximates  l12,0U0ft.,  and  north  of  Ninety  sixth-stni't 
the  average  distjuice  is  about  lA.lHIOft.  Kach  track  is  provided  wilh 
a  contact  rail,  of  which  Tig.  lU  shows  the  doitign.  There  are  four 
tracks  and  coiis«4|ueiitly  four  contact  rails  from  City  Hall  to  Ninety- 
sixth-street,  three  from  Nineiy-sixtli  Htreet  to  I  l.'ith-Htreet  on  tfie 
west  side,  two  from  H.^h-street  to  l>vckmaii  Htreet.and  three  from 
DyckiuaU' street  to  the  northern  terminal  of  the  wtst  t>ide  extension 
of  the  system.  From  Ninety  sixth-stroct  the  cast  side  has  two 
tracks  and  two  contact  rails  to  Mott-avenue,  and  from  that  point  to 
the  tenuinal  at  lN2nd-street  three  tracks  and  llirco  contiict  rails. 

Fig.  II  shows  two  section  switches  in  the  luiiiiel,  which  are 
employed  for  connecting  or  ditcnnnecting  the  feeders  to  the  track. 
It  will  be  noticed  that  t)ie  switcheH  are  mounted  in  iron  boxes  with 
hinged  door*.  In  the  illustration  the  door  of  one  switch  has  been 
opened  to  show  the  interior  arrcmgeiuent  of  the  switch. 

A  most  elaborate  and  carefully  thought-out  signalling  and  block 
system  lias  been  applied  to  the  subway,  a  leiMling  iileu  being  the  uxe 
of  the  "  overlap  "  di.-<tance.  It  may  b«  note*)  that  the  leii^th  of  the 
overlap  section  wa.s  deiennined  b.>  the  lo<'al  condilioiia  at  each  point. 
In  order  to  provide  for  iidvirsc  ctimlitioiw,  the  actual  braking  dis- 
tance waH  increased  bv  5U  per  cent. ;  fur  example,  the  braking 
dialauce  of  a  train  moving  at  >j5  miles  an  hour  is  4(toft. :  this  would 


be  increased  50  per  cent,  and  the  overUp  made  nut  leas  than  OOTft. 
Wilh  this  length  of  overlap  the  home  signals  could  bo  located  6V7ft. 
apart,  and  the  block  section  length  would  be  double  this,  or  1,894ft. 
Tbe  average  length  of  overlam,  as  hud  out,  is  about  BOOft.  and  the 
length  of  block  sections  double  this,  or  l.AOOfl. 

'Inis  block  signalling  system,  which  is  worked  on  tii*  Westing- 
house  electro-pneumatic  system  with  alternating  currents,  ha»  be«n 
applied  to  the  two  expre«s  tracks  between  City  Hall  and  Ninely- 
sixth-iftreet.  a  di^tiuicc  of  6J  miles,  or  li)  miles  of  track  ;  and  to 
the  thirt)  track  between  Ninety-sixth  and  14Ath-streeta  on  the 
Wot  Side  bmnch,  a  distance  of  2|  miles.  This  third  track  ia 
plaeeil  between  llie  two  local  tracks,  and  will  be  used  for  exprcas 
tradie  in  both  directions,  trains  moving  toward  the  City  Qall  in  the 
morning  and  in  the  opposite  direction  at  night ;  also  tlie  two  tracks 
from  14uth-streel  to  iKckman-street,  a  distance  of  H  miles,  or  fi  miles 
of  truck.  'I'he  total  length  of  track  protected  by  sigtiids  is  '241  miles. 

The  lu<'al  tracks  uf  the  system  will  also  be  provided  with  block 
signals  at  important  places,  such  as  curves,  stations,  cross  over*, 
tVc,  and  at  the  Harlem  river  tunnel,  Tlio  apparattu  used  differs 
hitlu  in  general  principle  from  that  employed  in  earlier  automatic 
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systems  of  blm-k  signalling,  the  substitution  of  alternating  cnrreni 
ill  plaee  of  battery  current  for  the  track  circuits,  and  the  necessary 
alternating-current  auxiliarj'  apparatiu,  constituting  the  principal 
change.  In  detail  of  application  to  the  peculiar  roquiromeiits  under 
subway  conditions,  however,  the  system  eiiibo<lies  immy  radical 
features  which  are  of  unusual  interest  and  importance.  In  accor- 
dance  with  the  latest  practice  in  block  signalling  for  electric  railway 
condition!!,  one  of  the  running  rails  of  each  track  is  insulated  from 
the  propulaion-current  return  system  and  is  devoted  to  the  signal 
svstem.  Thus,  the  other  rwil  performs  the  novel  function  of  aerviiig 
simultaneously  as  condiicUir  fur  the  lUroct-current  return  for  the 
propulsion  system,  a*  well  as  that  of  one  of  the  conductors  fur  the 
alternating  current  track  circuit  for  controlling  the  signals.  In 
accordance  with  the  usual  manner  of  arranging  track  circuits 
in  block  miJuaUing,  the  current  is  fuil  into  eivcli  block  at  the 
end  from  which  the  passing  train  leaves  it,  the  ooniiectioiis  to 
the  sigiml-conlrol  itpparatux  being  made  from  the  oppooite,  or 
entering,  end  of  the  bluok.  The  track  connections  at  the  signal  end 
of  the  block  lead  from  the  track  circuit  to  the  spt-cial  alternating- 
current  si^al-control  relay,  which  operates  secondary  comiectiuna 
in  tlie  vanons  circuits  of  the  signalling  system.  This  relay  app»- 
ratns,  by  means  of  its  moving  element,  operates  double  Coiilacts,  so 
that  when  the  block  is  clear  and  current  Is  thus  pushing  thrnugh  it, 
two  separate  circuits  are  closed  ;  one  of  tbena  is  the  circuit  leading 
to  the  autuuiulio  tniiii  stop  at  lUi-  entrance  to  the  block  in  the  rear. 
The  special  alternating-curreiil  relay  is  of  on  entirely  new  design 
and  introduces  an  interesting  departure  from  the  preceding  iiiethoda 
tu  signal  work.  Its  principle  of  operation  is  based  on  the  uctioii  of 
an  alternating-current  field  upon  a  slotted  metallic  lnon-mas"i't'(!/ 
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viMie,  which  i«  cauMd  to  move  in  sach  a  way  an  to  close  t>i«>  two 
ciiTuit  coutacti>,  The  vane,  which  ia  of  alummiuni,  ii  pivoted  in  a 
vertical  poxilion  on  jewel  beiu-inga,  bfing  held  in  a  down  pottition  by 
a  hair  Hpring.  The  effect  of  current  pa«»ing  throii(;h  the  field  coiis 
is  that  of  caaaing  the  aluminium  vane  to  riite  to  its  up])cr  position. 
Thia  action  of  the  alternating-current  relny  Cannes  continuoua 
current  to  flow  through  a  magnet  system  which  is  operative  only 
when  the  block  is  clear  and  actuates  controlling  air  rulveit  to  the 
ooiupr«>«sed-air  cylinders  operating  the  signals;  the  ctTecl  of  the 
magnctM  becoming  inopcrutive,  dne  to  the  presence  of  a  tntin  in 
the  block  and  consequent  stoppage  of  the  track-cirruit  current,  ia 
to  set  the  siennla  to  danger,  which  makes  the  system  thus,  in  effect, 
the  "  norinal  clear  "  type 

The  ditttani,  or  caution,  signals  are  operated  by  an  auxiliary'  cir- 
cuit aa  the  result  of  the  setting  of  the  liotnc  sis^al.  Wicn  the  home 
signal  of  a  block  ia  clear,  cturent  is  panKing  through  the  control 
mechoniam  of  the  distant  sij;nalofthe  preceding  block,  thus  holding 
it  at  clear  also.  When  the  hotue  signal  ia  thrown  to  danger,  the 
current  flowing  in  the  auxiliary  circuit  is  interrupted  by  a  Kpoctal 
circuit  breaker  In  the  block  signal,  which  cansea  thediatant  signal  to 
indicate  caution. 

The  alternating  current  for  the  track  circuita  is  supplied  by  !<pecial 
high-voltage  ulternating-cnrrent  mains  wltich  run  the  entire  length 
of  the  tunnel.  These  deliver  current  to  the  signal  blocks  at 
oOO  volts  potential,  from  which  it  is  tranaformed  down  at  ouch 
block  by  u  special  double-secondary  oil  traiiaformcr.  one  coil  of 
which  feeds  the  truck  circuit  at  10  volts,  and  the  other  the  K-ignnl-lnlup 
circuit  at  50  volte.  In  this  way  the  moat  econoniiciil  iMelhiNl  of 
current  aupply  ia  secured,  while  at  the  same  time  absolute  indepeiia 
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deuce  of  the  various  circuital  ia  olttjtiiied  by  the  use  of  the  trans- 
foruicri.  In  order  to  safeguard  the  M!condiu-y  of  the  transformer, 
a  non-inductive  rcHistniicc  of  1  ohm  is  inserte<l  itilo  the  10  volt 
truck  circuit.  A  8  ampere  fuse  affords  protection  to  the  primary  of 
till-  transformer.  Tlic  various  mngnet  control  apparatus,  which  are 
uaeil  for  operating  the  controlling  air  valvea  for  the  signal  cylindora, 
reci-ive  current  fnnu  a  storage-buttery  main,  which  alao  runs  the 
length  of  th<-  nubway.  This  main  ia  fed  by  beveral  seta  of  10  volt 
storage  batteries  in  duplicate,  which  batteries  are  located  at  the 
variona  interlocking  towers  ami  are  charged  by  motor-generators. 
All  these  uppliiinc-cs— viz.,  the  triuiafomier,  the  transformer  rcais- 
Iwii  c,  the  altcriiiitiii^  eurrcnt  relay,  hk  h1m>  the  emergency  ttop  relay 
(of  which  a  dewriptiun  will  follow  later)  arc  mounted  ou  columns 
in  the  tunnel  in  close  proximity  to  the  blu<-k  signnlH. 

The  KUiall  niiiuuiitor  space  available  ui  the  Hubwuy  purliun  of  the 
svatein  iiiuili-  it  nccessKnry  to  design  a  specUl  type  of  nignal  (>tee 
I'jg.  I'it  involving  rniliciiliy  new  features.  Clcai-ances  would  not 
penuit  of  a  "  poKllion  "  Kignal  indication,  and,  further,  a  puMliuu 
Kignal  pnrclv  was  not  suitable  for  the  lighting  conditions  of  the  sub- 
way. A  colour  signal  was  therefore  adopted,  conforming  to  the 
adopted  mien  of  the  .Vmerican  Itailwny  Association.  It  consista  of 
a  verticiJ  iron  case  fitted  with  two  while  leiixea,  the  upper  being  the 
home  signal  and  the  lower  tlie  dintant.  Suitable  culoiin-d  •jlai.vH 
are  mounted  in  slides,  which  are  openttt-d  by  jmeiiiimtii.'  cylinders 

fducc'd  in  the  biise  of  the  case.  Home  and  dwarf  signaU  nhow  a  rod 
ight  for  the  danger  or  "atop"  indication.     Diaiant  signals  sliow  a 
yellow  light  (or  Uiu  "  caution  "  iodicatioii.  All  sigiiaU  show  a  grc-cu 


light  for  the  "  proceed  "  or  clear  positioiu  Although  the  limitations 
of  space  prohibited  th«  u»o  of  semaphore  arms  or  similar  luoiuis  of 
position  indication,  a  poaition  indication  has,  liowever.  been  pro. 
vided  for,  as  an  auxiliary  to  the  colour  indications,  in  tlie  form  of 
the  small  arm  imiiiedialiOy  beneath  the  lenaea.  A  small  blade 
appears  in  a  horizontal  pot<itiun  when  a  danger  or  caution  signal  is 
displayed,  and  nl  an  inclination  of  BOdeg.  when  safetv  is  displayed, 
this  being  provided  in  addition  to  the  colour  indicationx  for  use  in 
CJise  of  failure  of  the  lamps  for  the  colour  indieatiuna. 

The  signal  consiata  of  two  sections,  the  upper  and  rear  portion 
eontaina  the  lenses  and  poaition  indicator  fur  the  home  signal. 
Koch  signal  is  constantly  lighted  by  two  4  c.p.  incandescent  lamps 
at  the  rear,  the  two  lamps  being  connecU-<l  in  parallel  fur  a  safe- 
guard in  order  that  one  may  be  alwnvs  lighted  even  if  the  other 
bums  out :  in  thi.-t  way  the  lighting  is  made  as  nearly  absolutely 
reliable  as  possible.  Thean  lamp  circuits  ore,  oa  above  stated, 
operated  from  the  local  block  transformers,  the  special  double  colls 
dcUvering  50  volta,  alternating  current,  for  this  purpose.  The 
pneumatic  cylinders,  which  operate  the  heavy  vertical  sliding 
fi-aines  carn,-iiig  the  colour  lenai-a  for  the  signal  inilicatioiis,  are 
located  in  the  Imse  portion  of  the  case,  and  the  controlling  magnets 
for  the  air  valvea  of  both  the  home  and  tlie  diatant  signal  cylinder 
mechanism  are  located  conveniently  for  aocc<ui,  aa  are  alao  the 
various  portions  of  the  oylindcra  and  slides.  It  shuuhl  be  here 
noted  that  the  slides  exhibit  the  green  colour  for  the  "  clear  "  or 
proceed  indication  only  when  held  in  their  upper  puKltlon  by  the 
pneumatic  cylinders ;  in  thia  way  any  accident  to  tlie  apparatus, 
cutting  off  the  compressed  air,  wiU  permit  the  heavy  slides  to  drop 
and  intlicate  the  ro*l  colour  for  "  danger." 

The  signaU  which  are  used  on  the  exterior  elevated  portions  of 
the  aystem  arc  of  tlie  poaition  indication  type,  althougli  operated 
similarly  to  those  in  the  subway  aectiona  and  By  a  similar  construc- 
tion of  mechanism ;  the  position  indication  of  semaphore  arms, 
which  is  depended  upon  in  the  main,  is  supplemented  by  the  colour 
system  for  night  work.  The  design  of  the  signal  of  this  type  differs 
little  from  the  subway  type  ;  the  boss  portion  of  these  signals  is 
identical  with  that  used  for  the  tunnel  signals,  and  the  two  pnen- 
iiiatic  cylinders  and  their  magnet  controlling  valves  are  similai,  hut 
in  this  caw-  the  cylinders  oiK'nilo  semaphore  anus  instead  of  the 
Ir'Uvv  sliding  frames.  In  these  signals  the  colour  indications  (or 
night  purposes  are  provided  by  incaiidef<cent  lamps,  also  in  duphcate, 
which  bum  continuously.  Theac  lamps  are  localeil  in  a  specially 
designed  waterproof  case  with  white  lons«'s  pointing  toward  the 
coloured  glasses.  The  current  supply  ia  also  taken  from  the  local 
block  transformers  of  the  block  system,  and  are  thus  independent 
of  the  power  ami  general  lighting  circuit*  at  the  subway  system. 

automatic  train  atop  is  iia<'<i  at  nil  blo<'k  aigimls,  and  at  many 
interlocking  signals.  Tina  device  automatically  applies  the  air- 
brakes lu  tlie  train  if  it  should  pasa  a  signal  in  the  stop  position, 
being  an  additional  safeguard  omy  to  be  brought  into  action  when 
the  danger  indication  has  for  any  reason  been  disn-ganled ;  it  insures 
the  luainteiiunco  of  the  minimmu  iliatance  between  trains  aa  pro- 
vided by  the  overlaps  established.  This  automatic  train  stop 
mechanism,  which  ia  the  Kinsiuan  form  of  track  stop,  consislii  of  a 
trip  located  at  the  side  of  the  running  rail  laec  Fig.  1'2},  which  is 
normally  raised  to  such  a  po«ilion  that  it  will  come  in  contact  with 
!i  lever  nrrangeinent  on  the  trucks  of  each  subway  car,  thus  throw- 
ing the  lUr  brakes  to  full  emergency  in  case  the  train  attempts  to 
pa»s  the  slop.  It  is  operated  by  a  pneumatic  cylinder  located  in  a 
cloM-d  box.  The  operation  of  this  autoiiintic  atop  coincide*  with 
that  of  the  home  signal  in  the  block  next  prttceding  it.  Wlicn  that 
home  signal  indicates  danger,  the  trip  is  in  it^  elevated  position,  so 
as  to  moke  an  emergency  application  of  the  brakes.  This  trip  is 
nonually  held  in  its  elevated  position  by  a  heavy  counter  weight 
located  within  the  controlling  box  in  the  iuiddleof  the  track.  When 
the  homo  signal  is  cleared,  compressed  air  is  ndiuitted  also  to  the 
pneumatic  cyUiider  of  thia  automatic  stop,  which  acts  to  raise  the 
counter-weight  and  thus  lower  the  trip,  holding  it  depressed  until 
the  home  signal  is  again  changed  to  danger  indication. 

The  controlling  mechanism  for  the  automatic  stop  ia  located  Inacoat- 
iron  box  upon  the  pillar  and  below  the  tritck- instrument  cose  alluded 
to  above.  The  mechanism  eorisiats  of  u  magiielicully-oponttcd  sir 
Mdvo  of  the  some  tyjie  an  used  in  the  signals.  Thus,  when  the 
home  signal  is  set  to  "  cleai' "  the  automatic  stop  valve  ia  also 
opornted  to  admit  compros<>ed  air  to  the  pucuiunlic  cylinder,  which 
depresses  the  trip.  \u  additional  (euluru  of  uitcrost  involved  in 
this  eoutroUing  box  is  the  automatic  slop  rckMiac,  by  which,  in  case 
o(  (ailure  of  any  portion  of  tlie  signal  control,  tlie  automatic  atop  can 
eaaily  be  depreSMMl  to  "  clear,"  so  that  a  train  may  proceed  without 
danger  of  an  emergency  o^tplicaiion  of  the  brakes.  Thia  ia  accom- 
plished bv  a  speoiul  key,  which  the  guard  or  conductor  may  insert 
in  the  controUing  box  and  turn  to  admit  air  to  the  pneomatic 
cylinder;  as  long  as  he  holds  the  key  turned  the  trip  reiuaitu 
depressed,  and  as  soon  as  the  key  is  removed  tlic  trip  will  normally 
rise  again.  This  ingenions  mecuaniam  adds  au  ituportant  factor  of 
safety  to  train  operation  in  the  subway. 

( To  be  euniiiiHed.) 
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UBOIUG  HABOBIllia  OF  HiaH-ftPUD  TOOL 


HY  J.  M.  UUDBILL. 

In  »  Pjifx  r  on  "  The  I>f-vi  l(iptn«Mit  mid  I  -si' uf  IliK'H  wp^Myl  TiK>l 
tsUi'l,"  ri  H.I  (M-furi-  till-  Iron  jiml  Si.i-I  Iiniliiti'  ul  Nfvv  Vnrk.  tlif 
aiutiiir  (ii'M'iitx'il  sonif  of  tin-  iii.jrc  unniil  lui'idmi*  .if  hiinlcinn^  t<>uU, 
and  ttmii  ii[i.  .insiil  t  lcctnciil  Uicthoda  b_v  whi<  h  m  rv  remilar  iind 
ril|lid  bcnliiig  U  obt>iiit*d.  Wherv  cliH-tric  currr-ii'.  14  aviiuuble,  the 
qntam  of  el««-Uic  heslini;  ia  quick.  ri>li»bli'  iin.)  ci-onomiral. 

One  nMthod  of  «)«clriottlly  beutiiig  the  paiiaia  o(  tool*  and  \iu> 


Fm.  l.^ArrAutTO  warn  EMwiaK«u.T  ItmnanMa  Toma 


,c(  anitablc  dimeiuionB,  confatining  >  (trong  Mrintba  of 
flulionittc  togclhcr  with  «  dynamo,  the  poiitive  cable 
?roui  which  is  connc^  tpil  to  the  un  uil  dip  hoMinR  iho  tool  to  be 
hc.'it<>d.  whiNl  till-  lu'KuliM'  (■  ililr  i«  i-.  rinr.  ti  il  Jircctlv  [n  the  lunk. 
Tin-  tiK'l  III  I"'  lmi-:i<-ii,',i  i«  111  111  in  A  "i  UtnliU'  rlip  to  etmurr  K>^o^ 
rontiwl-  I'rvM  1 4-^illl^'  to  linnh-ti  tin-  Eoul  tin-  rtrllun  IH  ji»  folluWK  : 
The  current  in  iirnl  xwitcbed  oti,  and  tlieti  (he  luol  in  K^ntly  lowered 
ifllo  the  lolauon  to  each  a  depth  m  ia  required  to  hafden  it.  The 
Mt  of  dipfung  the  tool  into  the  aUuUne  aohitioa  complete*  the  electric 
dmiU  and  at  once  acts  np  intense  heat  on  the  innneraed  part. 
Whan  it  i*  (een  that  the  tool  is  lufHciently  heated  the  ourrrnt  U 
taalMtly  mrilchad  oO,  aad  the  aaliitioa  then  atrvM  to  «hUl  and  harden 
iIm  pdM  al  tht  tool  n^iUfy,  aa  that  ao  ait  Uaat  ia 


Wn,  1— Atfiamx  mb  H«aataMtM 


tam*  w  Hum  ov  am 


Till-  iihaded  portion  show*  the  ana  irf  eltArical 
t  h'vttuili'  houM  be  kept  moring  over  the  MUrCMe 

tw  near  tin  cutling  rii't  of  ihr  tool. 


TbencKative 
wUbooa  appraMiriaB 


^Vnother  lui'tlicx)  of  luuliniL:  tii<  pmnl  of  touU  i>>  bv  iuLun>>  of  lIr- 
electric  arc,  the  htntini;  efTt  i-t  of  wliich  ia  alHo  very  rapid  in  iih 
itetioa.  The  general  arrangement  and  form  of  the  apparatus  Ihti- 
eanriBUfd  Mag  aa  iSnitnlad  in  Fig.  0. 

Vba  tool  anoer  tnatmant  and  the  positive  electrode  are  placed  on 
m  bed  of  non-conducting  aod  non-couibiutible  ninterial  nnd  the  arc 
■tMtad  gradually  at  a  low  voltiMce  and  stoadily  increaiiml  ab  rei|uired, 
bj  aODtroUing  the  nhunt  rhcusUit,  c»re  hfin^;  %i\k>:n  not  to  obtain 
too  inat  a  bunt  and  w  fu»<'  the  end  of  the  tool.  Tht  -source  of  pon  cr 
Id  toia  eaia  i»  a  motor  genefator  consiating  ot  a  continuoun-curreui 
at  990  wita.  aooflad  to  a  aonlinaoi»<minat 


shont-woond  dynauiu  at  from  50  to  150  volts.  Arcs  from  10  to 
1,000  amperes  are  then  easily  produced  and  sinipl>  urn)  Mifely 
rontroUvd  by  means  of  the  sliunt  rheostat. 

Ttmptring. — Electricity  is  aleo  a  my  efficient  and  accuntt* 
maana  of  temparing  aaeii  Janna  of  took  aa  nuUiac.  nor,  boUriaff 
aaA  other  dnular  enltera,  also  large  hollow  tap*,  noflow  raamen, 
and  all  otiier  boUaw  tools  made  of  higli-speed  steel,  where  it  i* 
reqoiiad  to  hova  thaoatalde  or  ratting  portion  hard,  and  the  intevior 
sort  and  tcnacimis,  so  ns  to  be  in  the  be-t  p<iti(litlon  to  rv«i«l  the 
greiit  stnKM'H  put  upon  ihi-  t<K>1  bv  tbr  rrsintiuiri'  of  the  im  tal  bi-int; 
rut,  and  which  i»lreH»<»ii  tctnl  to  <  *n«-  dinriiplion  of  tin-  ciiltiT  if  the 
hanitiuini;  <v\IimuU  tii«  det  p.  Il>  means  of  tin-  itiipur.ttui  iUtistraied 
in  Kig.  tt  this  tempering  or  softening  of  the  iiiierior  can  bv  perfectly 
and  qnidily  aflaeled,  thna  Mamo%  the  cutter  into  the  best  posaiMe 
ooodition  to  parCona  ana  liaavy  worfc.  Tempering  of  lialhnr 
antlMa,  *e.,  b  aoaaaliaiaa  earned  out  by  tha  inaartian  of  a  haatad 
rod  within  tha  cottar  aad  so  drawing  the  temper,  bat  this  is  not 
antiialjr  Mttialaotory.or  eeientiftc,  and  u  liable  to  induce  i-racking  bgf 
too  sadden  heat  application,  and  farther,  becaiwe  of  tlio  dithi-ulty  of 
maintaining  the  neceaaaiy  beat  and  tamporatara  ramiiiadi  and  ahar> 
wards  gradually  lowering  tlM  beat  uutll  dio  ffOfar  nagiH  of  tHopar 

h«s  bcsn  obtiuned. 

Ill  <  li-otriinl  li'uipi 1 1:1;.'  ihi'Bt'  ditHeultii'8  arti  oM>r\omi-,  iw  the  rod 
is  plMtd  in»idc  llu'  ciiltir  quite  cold,  and  ihu  eWtiic  current 
graidually  and  steadily  heats  up  the  rod  nntil  the  correct  uniipera- 
tare  is  reached,  when  it  can  b«  held  at  soch  temperature  as  long  aa 
ia  neceaaary,  and  the  current  can  b*  gradually  reduced  nnttt  tha 
articles  oHperated  on  are  cold  again,  and  oooaeqneutiy  tha  (iak  of 
ccaaidng  ngr  too  I 


O-liUjr 


Trmuf 


Fiu.  3.~  Ai'i'iiuii  H  roa  Tanrikixu  Mu.lim>  C  ctiykk,  Av.,  Elci'T«1caixt. 


Ki-eatly.  The  appHraiux  used  is  very  simple,  aa  wiO  ha  aaan  ty 
reference  to  the  sketch.    It  consists  of  a  continuoua-oamilt  ahnnt- 

»onnd  motor  dirt^ily  coupliNl  to  a  aint;lc-phiuH)  altomatiilg-current 
dynamo  of  the  revolviug  tield  typv  givitiK  100  aiupareaat  3<S0  volts. 
.V)  evcU-  p<T  second,  the  c\fiiing  ciirmnt  bving  taken  from  the 
works  9  ippl\  iiiiiin.  Thi-  |ioH<  r  from  ihi-  ulu'rnalor  is  by  nomeans 
of  a  stcpdoun  transfumit-r,  ri'duei-d  to  currant  at  a  pressure  of 
'i  volts,  tlic  itecundary  coil  of  the  transformer  oonaiiting  of  a  single 
turn  of  copper  of  heavjr  cross  aoction,  the  extromitiaa  of  which  are 
altaahad  to  baanr  ooppar  ban  aanying  tha  eonneoting  vice* 
htdAflf  tha  mandril  a|MO  whieh  tha  eotter  to  ba  tempered  is 
planed.  The  secondary  indnoed  eomnt,  therefore,  passes  through 
a  single-turn  coU.  through  the  copper  bars  and  vice*  nnd  innndril. 
Although  thi-  iTsintancc  of  the  coiup!ct<  cirL-iiit  ii>  >i  rv  low.  >itil!. 
iiwiuK  to  tfie  couipiiriitively  high  »p<-i'iti.-  r.-KixiiiiiO'  of  llu-  irmi 
Miiinilril,  the  thermal  cffnt  nf  tho  riirn  iil  i»  used  up  in  hisating  the 
lUiiiiiiril.  which  gnviiiall\  ill  iir.i>  tin-  Wjuired  teiuperature,  blowly 
imparting  its  hent  to  tlu'  t<Hil  uiidir  treatiiient  until  the  shade  of  the 
oxide  on  the  tool  satislio*  the  oparator.  The  method  adoffM  to 
regahtte  the  heat  ot  tha  inaodril  is  by  varying  tha  aateitatioa 
eunoiit  of  tho  aUomator  by  maaaa  of  tha  ihaoetat.  An  ostremaly 
Ana  vaiiatioa  and  pwiM  boat  aoatool  ia  aoaily  poaiiUa  by  tfak 
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iCi>|>ii>  of  ttm  luuU-rai»ntiost!d  Mi>rk^  t-atl  he  li  vi  from  TA*-  if(.-r'in:trtu  othif,  p,'sL 
trsn,  an  racici|>l  dI  pubU>b«l  piin.  Add  6  par  cent  (or  ilbrotul  ur  f'H  (orvifn booka  1 

••  Handbuch  dor  KluktrolcchMik.  "  Vol.  VI,.  parti:  bio  l-oit- 
unycn,  Scliall  iiiid  8iobf-rheil!<  apparaK-  fur  tlektrische  Starkstrom- 
anlagcii.  liv  H.  I'ohl  luid  H.  Softchiiniki.  it.cipnH:  S.  HiwoL) 
1004.  '2lhii.' 

"X-U-ivk:  Tliiir  Kinployuuni  in  Cancer  and  (Hher  Disea***''* 
By  Itichard  J.  Cowen.    (London  :  Henry  J-  Olaisher.t    2ii.  tWl.  «a». 

"  Uow  to  build  a  Petrol  Motor."  By  J.  F,  GiU.  (Loudon : 
Dawbam  *  Wavd.)  M. 
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MSTHODB  OF  CABLE  L&TING. 

 J 

The  following  is  tho  Kubotancojof  n  cumuiuiuctttiou  received  from 
Sir.  Leonard  Andrcwn  :— 

"  If  there  in  one  (ubject,  more  than  uiiy  other,  upon  which  engi- 
neers hold  widely'  different  opinion*  it  probftbl>'  ia  the  much  dincuased 
queation  of  Uyin|^  electric  light  niiiin«.  Some  pin  their  faith  to 
armoured  cables  laid  directly  in  the  ground ;  others  prefer  lead- 
covered  cables  laid  in  troughs  tilled  with  bitumen,  wliilst  many 
others  insist  on  some  fonn  of  drawn-in  system.  Each  system  hay 
its  peculiar  advanta^oi!,  and  it  is  impossiolc  to  obtun  any  system 
in  which  all  the  advantages  of  other  systems  are  combined. 


and  the  interior  of  the  pip<j»,  entirely  prevenling  tlie  witlidniwiil  of 
the  cable.  Lend  sheathing;  being  munsulated  from  earth,  the  strain 
on  the  insulatiuii  bolwceii  conductors  and  enrth  is  greatly  incrcasoil. 
The  pipes  art;  alxo  liable  to  electrolytic  troubles  luileiis  they  are 
efHcionlly  bonded  throughout. 

About"  the  only  advantage  of  common  earthenware  pipes  laid 
direct  in  the  griuind  in  that  they  are  cheap.  It  is,  however,  iinpiis- 
iiible  to  keep  them  walcr-tiRht,  "and  there  is,  therefore,  an  increased 
ittrain  on  the  insulation,  and  electrolytic  troubles  are  almost  certain 
to  cause  the  cable  to  break  down  in  course  of  lime.  Furtlter,  there 
m  no  protection  of^aiiist  picka,  dec. 


PlO.  1  — .HlX.  SiiL-KET  CoNI>DlT. 


Fio.  3.— 8ix-m-AT  HooKn  Fihuk  CoNocrr  laid  t»  Oo.scutk. 


The  advantages  and  diaailvantaiiies  of  aouie  of  the  systems  that 
have  been  most  largely  used  iir<>  Mninnarised  below  :  - 

For  open  country  work,  where  there  arc  no  gas  and  water  pipes, 
armoured  cable  can  be  siiuplv  and  cheaply  laid  directly  in  the 
trench  by  iiieri'ly  iinwindin;"  the  cable  dnim  ovvr  the  trench,  thus 
avoidiuK  all  riskit  of  straining  the  cable.  This  ad\'antjige  disappears 
if  tlu>  cabin  has  to  b«  throiided  under  the  nuuiy  and  water 
MTvioeci  that  exist  in  mo«t  xtrects. 

With  this  system 
there  is  a  di(6culty 
in  localising  faults 
and  the  siccl  armour- 
ing is  liable  to  b« 
attacked  by  aoIIs  or 
acids  in  the  subsoil. 
The  armouring  is 
practically  no  protec- 
tion against  spikex 
and  picks,  and  is 
highly  susceptible  to 
electrolytic  tronbles. 

The  method  of  lav- 
ing C4ibli-H  solid  m 
trotightt  tilleil  with 
bitumen  ensures  high 
insulation  Ix-twci-n 
the  lend  alieiklli  mid 
earth,  luid  freedom 
f  roni  electrolytic  tron- 
blr».  It  is  an  excel- 
lent system  for  dis- 
tributors, but  there 
is  a  ditlicnlty  in  local- 
ising faults,  and  there 
is  no  means  of  in- 
creasing the  capacity 
of  readers,  and  con- 
nequfUtly     a  very 

heavv,  and  to  some  extent  unnecewiary,  expenditure  on  copper  ix 
ontaded  when  the  earning  powers  of  the  undertaking  arc  small, 
^fnreover.  aw  the  ultimate  re<|uirpinent«  are  nsunlly  under-catimatcd, 
the  KtreetH  bnvc  often  to  be  reopened  to  lay  another  feeder. 

A  faulty  length  of  cable  drawn  into  an  iron  pipe  iseaiiily  roplacid 
by  a  sound  length,  and  spare  ways  may  be  laid  to  provide  for 
exlt'imioux.  On  tliii  uther  hand,  pipes  ruat  very  <|uicklv,  aJid  if  cubtr 
ia  prutvcli'd  with  braiding  a  rust  joint  soon  forms  ijvtwcen  the  braid 


Vm.  i, — Lavimi  •  .W-UAT  FiHiir  Ciivnrrr  Drcr  i>  Nrw  .Ikrsft. 
Total  length  VAi.nua  toet 


Moulded  concrete  affords  good  mechanical  protection  to  cables, 
but  on  the  other  hand  it  is  impossible  to  keep  it  watertight,  and  the 
ultimate  damage  to  cables  is  therefore  liable  to  be  as  great  iw  in  the 
caKe  of  common  pot  pipes. 

High  class  earthenware  ducts,  if  well  laid  on  a  solid  bottom  and 
carefully  examined  for  cracks  before  laying,  ensure  ft  dry  conduit. 
They  do  not,  however,  provide  sullicienl  mechanical  protection,  and 
are  liable  to  bo  rendered  iuodicient  by  any  snbeidi  nce  of  tho  sub-soil. 

High  class  earthen- 
ware laid  solid  in 
concrete  luidoubtedly 
constltuteA,  when 
well  laid,  an  excellent 
conduit  system,  but 
its  first  cost  is  very 
high,  and  the  per- 
centage of  breakages 
is  fgreat.  Uucta  can 
only  be  obtained  in 
short  lengths,  entail- 
ing a  large  number 
of  joints,  and  the  cost 
of  laying,  C4urtage  and 
handUng  is  consider- 
able. 

Onliniury  bitumen 
ducts  provide  effi- 
cient insulation  be- 
tween the  lead  sheath 
and  earth.  The  dis- 
advantjigu  of  this 
method,  however,  is 
that  tlie  heating  of 
the  conductors  duo  to 
C-lt  losses  causes  the 
cable  to  stick  to  tlie 
duclH  with  the  n'sult 
tliiit  it  is  Ircouenlly 

impossible  to  draw  it  out.  and  the  great  lulviuitages  of  a  draw-in 
system  arc  coiiM'tiuently  lo«t. 

"  The  cost  of  tibi-e  conduit  laid  Molid  in  concrete  is  considerably  less 
than  that  of  a  high-elniis  earthenware  conduit,  even  when  the  latter 
is  laid  din-et  in  the  ground,  llxcellent  mechanical  protection  is 
secured,  ami  there  is  no  ri«k  of  injury  from  "ubaequent  disturbance 
ol  the  ground.  The  conduit  is  an  ad'mirabU  insnlator,  and  is  abeo- 
lulely  watertight,  the  strain  between  couduclorb  and  earth  being. 
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therefore,  redaoed  to  >  minimnm,  und  electtvl.rtic  trouble*  uv 
entirely  overpome.  It  is  very  idmpip  to  lay— oi"u>  man  ha«  Iiii<l 
ovpr  H.IXWft.  in  10  hoiiri.  The  co*l  of  CArtuRi'  aiid  Imndling  i»  low 
owiiiK  to  its  sniall  Wriffht,  and  it  in  oulinly  unafft  ru-d  by  baIih  or 
■cidii.  IWiiiB  also  toti)(h  ami  luE-rhaiiirallr  strong,  the  pcreentaf^e 
of  breaknifpi.  in  very  small.  It  is  aupplitnl  in  5ft.  lenetlu,  and  doea 
not  be«onio  •tlcky  with  a  riw  of  Icinperalurp.  tfxp<rii'nce  haa 
shown  thai  cablvn  that  hiivi>  bi'on  laid  ftonie  yearn  can  Ix-  dniwn 
onl  as  easily  at  lh«>  end  of  tliat  time  as  thoy  can  l>e  drawn  into  a 
new  wirthenware  conduit.  U»  prinripal  dinadvanUKe  i«  llial  it  ig 
not  ijuitc  »o  cheap  a*  a  conitnon  earthrnware  pipe. 

The  •^v»t«u  lajit  referred  to  ia  coniparativ  ily  new  in  thia  connlrv. 
thouRh  It  haa  »)e«n  ii»ed  in  the  Statpa  for  about  10  veafB.  It  wiu 
first  bronght  to  the  writer'n  notice  a  few  niontha  ai;ii,  and  he  hai* 
aincc  i>eraua<lc<l  a  number  of  rngincera  in  thin  country  to  lay  some 
trial  lengths,  luid  they  all,  without  exception,  report  favourably 
upon  it.  The  conduit  ia  conipoMsl  of  a  mixture  of  wo<>d  (ibr«, 
bilnnien  and  paraffin  wax.  the  im  lhod  of  comttnution  beinR  »uch 
that  all  in)cn><bent«  are  thoroughly  mixed  in  the  exact  proportiona 
which  long  experience  haa  ahown  beat  to  nieel  the  ronditiona  nxjuirMl. 

Fig.  1  ahowa  the  general  appearance  of  the  conduit.  It  will  be 
aecn  that  each  length  ha«  apig(,i  and  socket  jninto  that  tit  perfectly 
into  each  other,  making  an  excellent  joint  of  the  same  external 
diameter  as  the  reat  of  the  pipe.  Fig.  2  ahowa  n  ItO  wav  duct  in 
ronrHO  of  conatmction  in  New  .lerw-y,  l'.S.,\.  Over  'itl^r.OIK*!*.  of 
conduit  were  used  in  this  one  inittalliiiioii.  The  mi  thtxl  of  conatrac. 
tion  wa«  aa  follows:  .\fU«r  the  excavation  was  made  a  bed  of  con- 
crete waa  pla<  ed  on  llie  bottom  of  the  trench,  then  a  line  wna  drawn 
Unt  on  one  aide,  next  to  which  waa  laid  the  t1r»t  line  of  duct.  The 
remaining  linea  of  duct  were  laid  parallel  to  the  lirat  and  separated 
|in.  from  each  other  by  means  of  wooden  peg*,  .\fter  the  Hrai  layer 
was  laid,  it  waa  covered  with  concrete  and  well  grotttod,  saflieieni 


A  BTBAH-DRI¥BH  INDUCED  DBAUGHT  PLANT. 


We  illustrate  herewith  a  lar^e  atenm  driven  induced  dranght 
plant  recently  conairucteil  by  Meaara.  \V.  H.  .Mien,  Son  A  Co.  (Ltd.) 
Tliia  fan  was  constructed  to  Meaara.  I'reece  it  Cardew'a  ap<-('ification 
for  nae  in  connection  with  an  inatallation  of  .Meaara.  Haboock  & 
WiliNix'a  lK>ilera  in  Shanghai,  the  boilers  being  of  the  marine  type, 
each  having  a  grate  surface  of  100  ai|.  ft.  The  fan  runner  ia  coti- 
stnicted  of  aleel  pUtca,  and  ia  I  Oft.  in  diameter,  and  the  fan  itself  is 
capable  nf  maintaining  a  vncuum,  in  the  auction,  of  l|in.  water 
gauge  when  passing  I'i'i.fXKI  cubic  ft.  of  gaa4'«  per  minute  at  a  tero- 
perature  of  (W)Udeg,  One  of  Mesars.  \V.  H.  .\llen.  Son  A  Co.'s  two. 
crank  two-cylinder  enclnaed  compound  engines  ia  couplenl  directly 
to  ihe'fan.  and  ia  capable  of  developing  fiO  r.h.p.  when  ninnlng  at  a 
-•peeil  ot'i'tO  reva.  p(>r  mill.    It  ia  tittedjwith  forced  lubrication*  and 


Vic.  4 — Siitimm  Fmiir:  Oinlcit  ma  LtviNo  Dinri-r  in  tmk  OimcsD. 


Srr.tV'DKitsx  Inmcri.  Diui-uin  t'xs. 


concrete  being  uaed  to  cover  the  first  layer  to  the  depth  of  Jin.  The 
succeeding  layem  were  laid  in  exactly  the  aitiiie  way.  Tlie  uukjority 
of  the  ducts  were  laid  in  five  layera  of  six  ducla  per  layer.  Owing 
to  an  ubatruction,  a  portion  of  the  ayatem  waa  laid  in  two  layers  of 
Ii>  ducla  per  layer,  aa  shown  in  the  illuatralion. 

Thia  was  an  exceptionally  dillicult  inatallation,  owing  to  the  largo 
quantity  of  water  prcacnt,  neceasitnting  the  freuuent  use  of  an 
electricully-drtvcn  hydraulic  pump.  Kven  though  the  conditiuna 
were  unuauallv  severe,  the  contractor  made  a  r«'Cord,  one  man  in 
the  trench  and  two  helptTs  above  laying  over  L'sOUO  duct  ft.  (nearly 
three  miles)  a  day,  exclusive  of  concrete.  The  end  of  a  aix-way 
duct  laid  in  concrete  ia  aliown  in  Fig.  ».  Fig.  4  ahowa  a  hoavie'r 
bnild  of  eonduit  with  screwed  couplintra.  This  conduit  ia  largely 
used  for  Uying  single-way  duota  directly  in  the  ground,  in  positTons 
where  the  cost  of  concrete  would  be  pruliibltive. 


a  miniinnm 


Powarftil  Electric  Locomotivei.— It  is  announced  l>y  the 

Ihily  Ti-U'tru/ih  tliai  aa  a  result  of  swi-cea-sful  trials  of  an  electric 
IcKomotive  on  the  New  Vork  Central  tracks,  near  S.  henectji<lv, 
New  Vork,  ]m  Sutiinlay,  10  engines  of  the  -same  ty|j<!  will  be 
(•lit  into  service  on  the  sulmrban  branches  of  the"  New  York 
Central  iiailroad,  north  of  New  Vork.  The  normal  ca|»acitv 
of  these  locomotives  ia  to  bo  3,-.'00  II. I-.,  or  .')0  per  cent  more 
than  that  of  the  locomotive  which  draws  the  Empire  Stat* 
exprcs-s,  and  it  has  Iwen  demonatrated  that  the  electric  engines 
can  haul  a  nine-car  train  at  GO  miles  or  more  tier  hour.  The 
ejcperimeutal  track  on  which  .Saturday's  trial  wajj  made  is  4 
miloa  long.  At  crossinga  the  third  rail  ia  infcrntpt«d,  power 
being  supplied  by  an  i>veiliea<l  conductor. 


is  specially  designed  for  continiioua  running  with 
amount  of  attention. 

The  fan  runner  la  aup|Hirted  by  a  htrge  U-aring  filled  with  auto- 
matic ring  lubrication  anil  providcl  v^ith  water  circulation,  and  the 
fan  Ix-iiriiiK  and  engine  are  iiioiiutMl  on  a  massive  caat-iron  base,  so 
that  the  whole  is  self  cuntainexl  and  only  very  simple  foundations 
are  rf<|uired. 

SOME  DIFFICULTIES  IM  QETTIHO  OH.* 

IIV  J.  s«7XRl'RNI!. 
Past  l>radi]rint. 

The  chief  diflictdly  in  conni-ction  with  an  Address  ia  deciding  what 
it  ia  to  be  about.  TTie  obvious  tiling  in  an  address  to  atndenu  is  to  give 
fatherly  advice.  Hut  fatherly  advice  ia  apt  to  degenerate  into 
platitudes.  Tliere  ia  plenty  of  good  ailvice  of  a  general  kind  to  be 
had  already.  There  are  lots  of  anch  books  as  Foster,  Todd,  and  so 
on.  Siuiles  has  written  showing  people  how  lo  help  themselves  to 
the  good  things  of  the  world ;  but  I  have  not  read  any  ol  them. 
Human  nature  is  marvellously  unchangeable,  and  though  the 
ancicnta  knew  very  little  of  the  stuff  wo  have  to  pack  our  cnuiimus 
with,  they  understood  much  looro  about  human  nature ;  perhaps 
they  had  more  time  to  study  it  than  we  have.  .Vnyone  wanting 
gotwl  advice  can  find  lota  of  extracta  of  wia«luiu  in  the  writings  of 
the  .\iiclent  Orientala;  much  of  it  ia  in  the  form  of  proverbs  and  ia 
accesxtble.  Soiiieliiiiea  it  degenerates  into  copybook  heading. 
Kccleaittstea  is  c|uite  iiiu  resliiig.  Then  there  ia"  loto  of  Inuuan 
nature  in  Shakespeare,  but  wc  do  not  rea«l  it  now.  We  go  and 
enjoy  elabumto  acenery.  and  pride  ourselves  we  are  appreciating 
Shakespeare.  Ilochcfoucauld  and  Chealerlield  contain  much  infor. 
mation,  not  the  leaa  tnie  becnuae  it  is  in  a  form  not  flattering  to 
hiiiiianity.    There  haa  bi-on  a  hu-ge  output_of  ImokH  nbout  how  U> 

'  Arldreas  di-liveml'to  the  Ktudenta  of  tlta  lAstitution  of  siectriaU 
Eingioeers  on  Wednetday. 
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Ml  on,  during;  the  litM  10  y»At*.    I  d»  not  know  tfatt  thdr  mihani 

hnvt  y«t  ro«ch«d  th«  Cop  of  lh«  tne. 

Kono  of  the  EMtern  lAgM  give  iKlvte«  that  is  opociaUy  applicable 
to  the  olfl«tric«J  pngirtPpr  wislifni;  '.n  ri.in  in  hl»  prof«8sioii,  no  I 
think  I  may  trv  r,o  .lay  ttonn  Uunv;  iisx-ful.  I  thwwfore  propoM  to 
tnlk  to  you  about,  a  few  of  the  ditUi  nlti.  N  it:  getting  on.  I  do  not 
propose  to  dMi  nith  my  own  expt  rii nri',  iM-cauM  that  givM  any 
eneniv  the  chance  o(  making  (be  obvioiu  remark,  "  There  wonld 
)M,y«  H«nM4iB«>ltgrte  imioiMolM  in  gsMuwon  w  far  aa  yon 
have  got.'*  BMildM  mift  mm  wsftaum  b  «  ftummi  interest 
only ;  so  I  will  never  draw  on  it  except  where  iiwinimjl  lor  an 
argument  or  illustration. 

The  iint  difficulty  ix  to  luiow  wtiat  cqniptncnt  it  necessary,  and 
how  to  get  It.  That  is  to  aay,  to  know  what  oufcht  to  have  been 
learnt,  and  bow  to  iiiftkp  up  nny  ik-rieicnrifs.  At  nnoe  fueh  of  lu 
is  confronted  with  tin-  ijinslion,  '■  Wlun.  is  ^.'oint;  'h-  my  work  !" 
I  nay  "us,"  became  the  <iittieull>  m  manv  i-<  iM.TiriiiiK'ra  ;  i:in' 

never  knows  what  he  will  be  callfil  upon  tn  tfn-kli-  in  tin-  fiu  :r<-.  ' 
The  difficulty  is  mooh  gioater,  however,  in  the  case  of  a  young  man, 
ImmimIioIim  WObkUjrtlMvigiwat  ideaof  what  hi*  life's  work  will 
ba,  and  that  kba  tinu  will  show  to  be  quite  wronir.  Ladies  have 
at  diflerenl  times  told  liie  tliat  ao-and-ao,  the  new  Arohbiahop  of 
Canterbury,  said  at  a  boy,  he  intended  to  be  an  archbishop,  and 
this  shows  wonderful  strengtli  of  charnetor,  and  all  tliat  sort  of 
thing.  Hnl  probably  every  curate  intend«<l  to  be  an  archbixliop,  M 
therf  IS  only  ont>  career  opt-n,  nnd  on>!  top.  Th«  !i>!»sr  r  peak  ft* 
Votk  IS  of  the-  Mint'  ch&r:icter.  Uut  in  i'n^iru'<'ring  it  i«  ijiutu 
uu|>Ois8jbb  for  aay  ouu  Uj  tttart  out  with  a  detioit^i  ciirn-i-i'  Ix-foro  him. 
He  is  likv  a  particular  particle  setting  out  acrossa  contimiiii^  resael 
of  out.  Ue  eannot  career  utraight  acroso.  fie  in  butleted  about 
MMtntaiintbiae*  K  1 1  !  •  tltawnivditMCioe  If  be  is  dbacfad, 
•ad  ilia  Mabev-ill  /^g  aeroMlnfroBtof  most  of  hi*  MIom. 
A  man  who  has  made  a  specialty  of  elaotrio  waveo,  gets  his  first 
appointment  as  inspector  of  meters  to  an  electrio  light  company, 
and  so  on.  A  well-known  engineer  remarked  to  me  the  other  dity, 
that  he  found  hi*  knowledge  of  differential  equations,  and  his  experi- 
ence in  the  eorrect  analyxts  of  ihf  runt  eorttu,  was  of  little  u*"  in 
pnltinu  in  sewage  plant.  Vi  t  hi  )i;id  mode  lots  of  use  both  ot  hi-i 
matliematical  and  chemical  artiU>»i»  m  his  time.  Probably  eacii 
man  should  have  a  general  knowledge  of  applied  physics  and 
ehomlalry  and  mathematics,  aitd  a  special  knowledije  of  one  or  two 
wtbjeeta.  The  iparial  knowMn  may  sever  eone  la  OMftd;  hot 
Ibo  ebaiieM  an  that  in  tho  Uiail  atonNmot  we  oaD  oar  eanwa,  a 
meialty  nia.\  be  very  valuaUa.  If  yvn  gbnoe  round  ut  the  work 
of  some  of  our  big  men  you  will  Iw  ainprised  to  see  how  many  have 
made  their  repntation  by  doing  one  small  thing,  but  doing  it  well. 
If  a  man  geto  to  the  front  in  one  narrow  subject  the  worQ  credits 
him  with  knowlwlge  of  all  the  n-nt.  T*.  it,  however,  even  i-.i.ix<-r  to 
acquire  n  lur^'t  fjuneral  knowli  if,-!-  thiin  iin  .ulvanred  Bpetml  know- 
ledge of  one  narrow  smbject.  Ihv  »p»g»aUy  lansi  not  be  tou  iiaitow 
eitber.  I  rtznunber  a  Scotchman  applying  for  an  opening.  He  had 
00  knowla^  of  alaolrioal  work,  but  thought  it  was  easy  to  b««omo 
analeelrieian.  I  MugMted  ha  had  better  stidt  tobteoimlino,  in 
wUeh  he  admitted  be  was  really  at  the  top  of  fbo  (net  Se  said, 
unfortunately,  eiuineut  as  he  was  in  it,  there  was  juat  than  DOopca- 
ing.  His  spwialty  was  '•  Turnncp  aiiawlyais."  Ila  oould  amuyiu 
a  tornip  better  tbim  anyone  else  in  the  country' ;  but  no  one  wanted 
any  turnips  analysed. 

On*-  of  tho  ^PRt  i<!fli€'t!lti«>s  it  to  k<»cp  ksiowledgc  in  a  pnli«ihed 
-l;U<'  ri-iiily  fur  iinTm-^iLiti  ■im-.  In  pnutiri-  i;  iiuiy  Iuivd  to  lii:  iilie 
for  long  jivrKKlit  luid  th<su  be  waiiWwl  very  iiiiich  on  sJiort  iiniijf. 
Thia  fMt  is  overlooked  by  neople  who  suffer  from  the  mfri-  rt.  crji  -.j 
for  writing  about  teehiiical  educatioa  For  instance,  wt  arv  tuld 
that  all  engineer*  ought  to  havo  the  eakulus  at  their  flngvr  ends, 
and  so  on ;  bat  it  ia  forgotten  that  though  an  engineer  ought  to  be 
well  up  in  mathematics,  he  only  makes  a  calcTilnti  ri  iniiring 
higher  soattieuiatics  once  in  M'vernl  yeans,  perhatis  ,  nml  it  i-  impos- 
sible for  him  to  keep  his  mathematics  in  working  order  down  to 
minute  dvtailK.  All  he  can  do  is  to  keep  general  principles  in  his 
mind.  ProhoMy  thi*  rtti'v  tliinij  to  m  w  trrrit  knr  .ivl.-tV:'.-'  hh  n 
hufii?  distiir:  .iili)  ■.\  fii.jh  un-'s  lift'  i.i  liinj;  fn(r;:,'h  ;ij  iiiitku  ^.mhv  j 
little  roads,  i-'rom  each  luam  ruad  iJitrv  »rii  brauch  roivi-,  hthI 
fram  each  braneh  nad  little  paths,  and  so  on  to  ati  iofiniti  >'\Cinr. 
Many  »laaea  oan  he  raaehed  by  several  paths.  Each  road  or  path 
gele  oWierBted  by  weeda  if  it  it  not  oonitaatly  traddan.  Uh  ia 
too  short  to  make  many  roads  or  paths,  and  very  moab  tooihorl 
lo  kr-«p  many  of  them  in  order  by  constant  nee.  The  hook  ffaiilg 
then  is  lo  keep  one  or  two  main  roiMls  clear,  and  nmeiiiber  where  the 
brani  'j  rurula  aritl  p  ithj  uri',  rind  ijo  over  them  again  when  necdoil. 
To  1^  '■"  plum  sp.  uk.iv'.  til.'  i^real  thing  is  to  master  a  certain 

nuinltei  i.'f  hronil  (tuuliinji'nlnl  priiK'iplf^  whirit  •r"vp  a  stnrting  point 
for  refrei«tii!i>;  mI.I  ki>(iT\'lL-iii;f  i.>r  :uvjiiir;nj,'  ntw,  Tur  iiMt,iiice.  in 
physics,  the  lat*  of  euajservatiofi  of  wiicrjo  aiid  lUl  itiut  fwUuws  from 
It  S  the  ndnaiples  of  the  kinetic  theory  of  gomai ;  the  Ideao  of  lines  or 
tHMaoflaiee;  the  principle  of  the  interlinked  circuits ;  the  principle 
otihafMwtbof  eiitfanriaall  thanno-djninaiiaohaqfeB.  PenHui- 
aify  I  hMa         ftnd  the  haakfaoiiftorociaiilo  diaiditijr 


some  to  remember,  chlcHy  beeatMe  I  very  seldom  have  anything  to 
do  with  it.  I  am  now  making  a  set  of  rliarte  showing  the  deriva- 
tion of  tho  compounds,  so  as  to  get  it  clear  in  my  mind  and  to  have 
it  »»  a  reference.  I  <lo  not  tn^n  that  I  am  incladinR  nil  thp  ■fiibiti 
tution  products  thai  lUim-i-  tin-  t'ht-mical  Sociotv  ;  jiU  tliiil  i";  iii-cduj 
i*  a  ^kplptiin  whifli  can  h.'  developed  in  iiny  diroctiuij  when  any 
pnr'ii-nliir  niiitt,-T  lifts  to  bo  understood. 

As  to  bnw  a  man  onght  to  be  technically  educated  ;  that  is  not  a 
matter  for  me  to  itiaHMa  It  ia  a  Tory  hnce  aabMCd,  I  would  only 
refer  to  one  aspect  of  A.  One  of  the  graateal  dunenitiee'to  getting 
on  arises  from  the  idea,  which  is  earerally  fostered  among  English 
science  teachers,  that  there  is  something  degradini;  in  applying 
science,  and  that  bu»inc«s  ability  is  an  infcrirn-  q-jaiity  which  is  to 
be  despised.  No  science  teacher  is  so  fociiinh  to  t>  11  liis  pupils  in 
BO  many  words  that  tin-  libj.H't  nf  tricnce  is  not  to  l^tiseftil;  but  the 
whole  attiluili-  sicifnt-r-  tfai  Uc-rK  m  tliiB  c-oimtry  is  that  of  con- 
tempt forpractiCK  luid  admi'.^tinn  for  uinwpliud  »cionce.  All  teach- 
nig  IS  hopelessly  unpractical,  tliu  lijacning  of  science  is  wholly 
nnprartieal.  This  is  not  due  lo  a  cartons  perversity  among  school- 
masters  in  genecul  or  science  ttaehen  iaportiealar ;  it  ia  a  peiteet^ 
n^ral  and,  I  believe,  quite  onaTOldaUe  raentt. 

If  you  imagine  a  school  or  college,  which  somehow  eama  into 
existence  and  gave  a  gooci  education,  teaching  the  Ihlnp  that aM 
useful  in  a  useful  way,  and  imagine  that  after  a  time  new  masters 
have  U>  be  chosen  out  of  the  old  pupils,  who  will  get  the  appoint- 
ments ?  The  M  piipih  wHIl  rr»nii<f6  r-f  ckver  men  who  absorbed 
IliD  educatiori  in  a  (irao-.iciil  way,  and  e;]uully  clever  men  who 
ai>sorbed  ihe  .nfiui-iLitio-i  \mi  t;a\L'  it  m  ItsmytMHieni  torn.  It  will 
also  coniiiHt  i  .f  1p->  nlilc  iiiiMi  <if  ■•;n  h  kind.  The  ablest  practical  men 
will  have  ^uue  out  into  tho  world,  doing  iU  work,  and  so  will  many 
of  the  less  able  |caetinl|y  laiiidad  mn.  Tha  ahia  man  with  a 
slightly  iinpnolieal  tait  wOl  thoa  booono  oattdUalea  fir  Oia  nam 
poets. '  The  naik  ganeration  of  teachers  is  thus  lees  practical,  and 
the  e<lucalion  beeomee  more  and  more  unpractical  as  time  «mm  on. 
Tliere  in  thus  an  unavoidable  tendency  fur  education  tnlweome 
more  and  more  unpractical.  Ordinary  school  odnoation  ih  r-iiiin  ly 
iind hopelessly  nselfs^.  This  is  tis.iintr  due  to  its  having  oomc-  down 
tliri)Ui.:li  rli..  CbnrL'ii  and  t^it^.-  (  '■nn-.di  «r,ill  Iru  i;v.'  control  of  it,  but 
very  largeiy  due  totUiii  Itiidiiicv,  which  i«  really  involved  in  clerical 
control  indirectly,  too.  The  only  possible  use  of  the  pnoent-day 
pubhc  school  and  uoiversity  training  ia  (o  make  uon  aehoolnuMtera. 
A  man  who  dioa  wall  at  aoboo)  and  oallage  ia  fit  to  be  a  fmhooU 
maater  or  defffyrnao  and  nothinjf  elea.  Be  may  do  other  thing*  in 
xptte  of  it,  especially  a<)  his  eampatiton  an  a^aally  boilly  otf ;  but 
that  ix  all  that  ran  be  said.  In  acieooe  and  teMinieal  training  the 
Konw  unavoidable  evolution  toWApls  the  unpractical  is  alwuyf  !?oing 
on.  It  is  but  human  to  glorify  one's  own  otllce.  The  re^nli  is  lli;^ 
the  attitude  of  th?  scimicj  tLii»i.'h<T  in  this  country  is  that  ol  a  n-at 
lli  i  i^'li  uniivowod  aiitai^inisiii  to  tlie  scientific  development  nf  •(!.• 
liiduiiiry  of  tho  nation.  Scleiifc,  for  which  no  use  liiu  been  found, 
or  which  ix  not  applied,  is  ciilKl  '•  l"urc  Science."  illlOIOBI  it  ia 
renllj-  thi;  raw  material,  and  sliould  be  called  " Haw"  or"VI<liia 
science."  There  is  an  aeaamplion  ol  auMriori^in  the  term  Pure 
Hcienoe,"  and  ),-cnerall;^  the  tena  "Betenoa"  ia  appropriated  by 
worinm  ia  EKW  eeienoe  m  much  the  same  way  aa  the  term  "  wortt- 
ing  man  "  ia  appropriated  to  the  exclasloD  of  brain  workers.  Tliere 
is  supposed  to  Be  something  noble  i»nd  sfipfirinr  about "  Raw  Science," 
and  its  study  is  treated  as  th<'  ■wi^i  ltj-.l:  dt-votioti  to  the  Interests 
of  man,  which  is  obviously  cnlirtly  tlie  wrong  way  round.  The 
"Kt-called  " scientific  man  "  thinks  tlm:  engineers  and  manufai.-turers 
are  ignorant  snd  nnsei«Dtilie,  and  that  their  practical  knowle4ge  is 
of  no  acfoniir. ;  ai.ii  ilnu  the  cure  for  all  industrial  evil*  ia  nOM 
technical  cdkicatiou,  more  uoiversitiea  and  more  power  to  the  aetmoe 
masurs.  Thoi||^  tlMva  are  in  ariatanaa  a  hm  praetical  science 
teachers  thov aroma.  Itehapanoona woddbomimaurprised  than 
the  average  science  UMlter  if  you  told  him  he  waa  ttnipractical,  and 
wa<i,  by  his  attitude  and  anmple,  hindering  soienee.  He  does  not 
mean  to.  He  is  aa  keen  as  poi^ibk  to  dti  just  the  reverse,  arid  gene- 
rally exceedingly  anxious  for  ihi-  Hpr<'.id,)f  science  or  u-i  In '.uloi^y  ;  i)Ut, 
anfiirtun'itr-ly.liohasgotH-.vhully  wrnn.;\  tPwofthc  rtdationn  of  M-n-nco 
:ind  i^n^int-iii.  Tliorc  is  lio  ruin-  luiii  fill  intl  UMR-f  un  Hit'  Ii-Ldnucol 
a  ivanc-micnt.  of  this  country  than  the  iioy&i  ^society  ideal  in  science. 

It  t>  'f'.i-n  liaid  that  tlie  pursuit  of  knowledge  has  a  noilility  of  ila 
own.  But  what  luiowledge'/  You  ma;-  find  out  what  all  llho 
numerala  in  "  Bradihaw  "  add  up  to;  or  who  waa  Napolaon'^  giaa* 
aunt ;  or  what  Bfaiy  Shdiey  ate;  or  who  nally  wrote  tiM  tonaof 
"  (iod  tjttve  the  King. "  or  the  •'  Letters  of  .Junius" ;  or  who  really 
started  the  kinetic  theory  of  gaaca.  In  each  case  j-ou  gain  know- 
ledge. Hut  you  will  say  "  What  is  tlie  use  of  such  knuwlidp  '"' 
Your  question  at  once  coiiminnds  the  answer.  No  kmnvl,  i^'i  is 
worth  obtaining  for  its  own  or  any  other  stik".  inlf*-^  ii  it  "t  will 
probably  be  iiserul  to  Uliiii. 

1  would  earnestly  urge  any  of  my  hearers  wiio  itos  liie  idea  that 
there  i*  somethini:  noble  aiid'tnperior  about  "  Raw  Scieoeo,"  0»  who 
thiidts  little  of  bu«ne»s  men,  to  get  rid  of  aii  mteh  notioiia  if  ha 
hopaa  ever  to  get  on.  If  yoa  hwk  roond  the  aleoniaal  indnatijt  or 
round  the  indnatdaa  cmMraUy,  who  are  at  tha  top?  Alwajw  thl 
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IhuImm  turn,  Vm  bum  aX  (he  bead  of  kr^o  indualrias  e)>nerall.v 
kncnr  VWry  little  Mhnc*.  A  man  mav  mn  a  ikrge  clertrical  indiutn- 
with  (be  inoatTaiciM  id«M  as  to  the  tni«  relation  of  the  plccirostatio 
ftnd  electromagnetic  Mstetn*  of  iiriiti ;  in  fai-t,  ho  may  think  powvr, 
torce  and  encrK>'  ^'^^v  much  the  naitio  kind  of  tiling  if  looked  at 
in  n  brorvn)  i-oniriHni-stniw  wav  withonl  run  wif  iiitfir  [vrf-jmlic*'.  If 
liij  wmil'i  t' I  lL]iala;Ost«  )\<-  •  luplovi  ihfiii_     H  ]iv  wujits  pnu*- 

tiral  iijt'ii  u^io  t*&n  ti«ko  roninitrcml  r«i>poni>ibiUtv  he  pavn  KOoi 
•Mlarit->,  if  t  V  wants  men  full  of  book  knowledj;e  he  pays  low 
MUri«s,  but  be  dotis  not  );cnvnUi>  want  theiu.  I  taw  »cieutiat».  to 
win  ■  iMRibb  word  tut »  ami  MtiuMbI*  dsM,  ttll  him  t»  ki>ow» 
BatUdit  kbutt  tdaoeei  rad  thertfor*  docn  not  knew  how  (o  rnn  a 
Mltotfife  IrarilMW.  WmI  (alk  him  to  aulKu'ribe  to  univenutiea.  whirh 
tn  n  ineffieimUy  wwked  that  they  have  to  beg,  hke  hospitala, 
and  to  employ  youn);  men  from  the  technical  eullefjes.  lie  either 
takeii  no  notice  or  he  get«  annoyv^I  at  their  lupcrior  attitude,  and  dio- 
charges  a  couplf  "f  ncimnifit-  men  nn>!  pnt»  thrir  «!Hed  wmjes 
toward*  the  saliir^  nf  n  m  v^  |ir.'n  i iral  i-liuntri'Ui .  virn;,!  liilUfielf. 
Yet  the  seienec  tt'whi'r  luokt  •lawu  wiih  n-iit<  iri))t  I'u  ilie  engineer 
as  an  ignorant  rule  of  thmiib  inferior  person.  And  :).>'  engineer  in  his 
turtt  look*  down  on  the  businesa  luao  as  a  monev  gnibbing  pernon 
«KltiiokainitiidiMk>tt«ldMta.  Bat  (hi*  la  •U'(OMy-tar\  v.  Th« 
kninMi  mui  at  (b«  top,  (h«  prwtieal  miiiiiMr  in  Um  ii^le,  Mid 
the  uiiprnrtii-nl  ciiKiiieer,  iir  the  raw  ncii-ntiKl  at  thfl  bottom.  Tlic  l>u»i- 
neM  niun  mav  ha\e  no  kiiofviedge  of  the  way*  of  nature,  but  he 
hnji  a  knowl<-«l<!f'  "f  tli.  u  ivs  of  man,  »  kmiwlrdije  whirh  ia  inlinitely 
more  lUMeult  tc  it<  {'ur,  and  inlinitely  iimn  litlicnlt  to  employ  well. 
His  brain  may  1>.  •Iillri. m  fpum  th«;  ■>l  lln  s<'i<'itliflc  iiinii  :  d""  tfipr*- 
is  no  reason  (<■  -.r^pp  ii.c  ilm".  in  li  Ii-^  i-mu  ,iluti'ir.'<  U' 
diflarsnt,  but  the  pn>habilily  i«  that  tiit  v  luo  t>%t-n  uuifr  luiuplix 
than  llw  •  of  (be  •siMMiflc  niBii. 

A  DMIt't  valtW  to  (he  world  at  large  may  generally  be  roughly 
Mtimated  by  the  income  he  earns.  >Vlierc  poxilion  ia  earned  at  the 
Muue  time,  the  motley  income  is  in  proportion  Ics*  for  a  given 
uiefiilneiH:  but  tnking  xicli  disturbing  rlenieiits  into  account,  Uie 
rule  is  broadly  true.  The  bu^inns*  man  comes  out  far  away  above 
the  engino'T  He  piiiploys  the  en«in<*r  :  the  scienlifiv  murt  is  his 
MTvant.  .Iih:  .ih  tin  mw  ■f.  i-  nti-'  looks  down  on  tin  i  ntiru-n,  and 
thf  fvtf^aeet  looics  down  on  the  business  man,  su  the  liu&uii.8s  man 
liiLH  It '  iifitempi  for  the  engiiuer :  and  the  engineer  ni  his  turn  Imiks 
on  tlie  rsw  acieulist  as  uu  uupracticai  vrnnk.  So  much  in  this  iIih 
oaaa  (hat  tlu»  InwiiMM  maa  WUl  not  tniat  the  engineer  moro  than  he 
can  help.  He  aMumM  that  If  jron  know  any  tiling  ab.>ut  anything 
you  cannot  poailbly  be  a  busiiieos  man.  I  renicniber  a  b<Hird  of 
direi-tom  Anain^  fauU  with  n  re|>art  of  mine  beesiise  I  said  that 
making  n  rertnin  article  would  pay  T!).  ^  s  .imIi  »  ^i  iti'iiient 
waa  outside  my  province  allogethcr,  n-;  1  i>  -ni  ritiii  n:  ii',nnd 
therefore  could  not  pi»«!tiMv  know  w  in  ilu  r  n  iii.iiitifmmre  would 
pay,  as  that  i»  :>  lni^:.'i.'-.<  :|iii'~tiLMi.  A-  !i  iiidiii  r  uf  tuot.  I  had  at 
one  time  charge  of  a  factory  for  making  the  artieU-  in  <|uestion,  but 
that  did  not  matter:  I  was  acientilic,  therefore  it  was  not  pOMnUo  I 
could  hove  any  commercial  sense,  Nnw,  how  hiiK  sii^i  an  idea 
ooroe  aboat  f  Is  ii  not  becaQw  icienUAe  Mople  profess  .'<ut<h  ron- 
tempt  for  basinets  that  ihev  do  not  troODle  about  it.  and  thus 
remaiti  so  useless  that  such  i<lcas  as  those  of  my  board  arc  based  on 
a  foundation  of  truth. 

If  yon  etaniiiK?  the  large  inilfistii^ .  sn  Mill.  :n  I  Cv.vX  the 
eon>Mierci«l  i^r  r-uKinesa  man  witli  m- im '.r  rli'iK';>l  knnulr-i;,-!' ni 
the  top  of  the  tr»'c.  If  you  confine  yourul'i  v.:  .11  <•>  .  iirjiin  i  r,.  mmi 
will  flnil  the  engineer!!  who  make  the  bitjv'' im  miu<  «  :uiil  .h  ihii  . 
the  nioHt  uiiportanl  and  re:«ponnible  positions  an>  lUote  li&w 
most  bii'iiit'iu  or  practical  knowiac^a*  Oar  leading  consulting 
•nginrera  do  not  spend  •  large  portintt  of  their  lives  plotting  curves. 
COUlKing  eleetrana,  or  even  makiiig  an  .  tliiiii;  more  than  arith- 
nietieid  ealoulalioiU.  They  spend  their  tmh  tl.  .ding  with  lan^^ 
question-!  on  purely  ouiutncrcini  linex  ;  and  as  n  nilu  the  higher  the 
engineer  the  more  he  kiwms  atioiit  praelire  anil  bii^ineiu.  and  the 
less  he  knows  nlinut  leM  li^  ■  1;  .«.eien*>e.  f  do  not  for  a  moment 
mean  to  say  that  text  b  ok  -  imh  i-  1^  in  t  of  priceless  value;  of 
cuun^eiti^:  and  the  morn  scifiililie  knowledge  yon  or  I,  or  still 
more,  the  leading  engineers  have,  the  better;  but  moit  of  us  siitTer 
from  too  little  coiimioii  svusvin  proporliuu  touurscielititic  kuoulcid^e. 

Ifaa  enginaan  oemipying  MualW  poaitlonat  aaraming  the  ■ana 
aga  ia  both  aaani  vn  not  ncceviariiy  defteient  in  technical  know- 

MKesbnt  they  are  generally  wnntmg  in  bu-tinesH  attninment  and 
lata  aUt  (Otadie  fespmisible  positions.  It  is  often  Haid  that  to  bo  a 
good  uia.iter  you  nnist  have  bei'U  a  gooil  Mirvant ;  but  ti  good  servant 
doeji  not  nccLHsarily  make  a  g'"od  immler,  generally  the  n-verm;. 
There  is  a  wide  distinction  between  the  miui  who  con  earn  a  few 
hundreds  a  year  and  the  man  who  camx  a.-i  mnny^thousandi.  It  is 
a  very  curioiw  thing  that  tliere  i*  hardly  anything  between.  One 
ty  pe  III  man  will  either  earn  hi»  few  hundreds  a  venr  all  his  life, 
rcuuUDiiK  (termant'Utly  nn  assisUuit,  or  he  w^ll  nndortake  icsponsible 
voifc  OM Shinto  fair  flgura^  Tha  ennnaw  who  ia  wonh  £750  a 
yew  aecna  hardly  toaxlat,  oxc^t  fDr  a  diart  tliuo  on  hi*  way  from 
one  elBBt  to  KMtBM.  Iliia  ia  what  ia  meant  by  the  saying  that 
lhava  b  |ihBty  of  mom  at  the  top  of  the  ladder.  It  i»  not  tlut  the 
man, who  nmain  m  aaaiatunta  penaamntly  are  isoomiit  of  scienca. 


qiiit<f  the  remaOb  lb*  biuiMM  man  can  rent  a  pnrfbund  matha- 

niatician  for  a  very  few  ponrids  a  week  if  he  wants  him  :  ba(  he 
probably  does  not.  The  real  point  is  that  the  asnislant  is  wantlqf 
in  business  knowlolge  or  in  push.  If  he  it  wanting  in  ambition,  or 
laxy.  nothing  I  ran  aay  is  to  the  point ;  but  he  niay  be  snffering 
from  a  (al«e  notion  of  the  relative  values  of  rnu-  wiencc.  tPchno!i>);v 
and  business  knowledge. 

If  yon  come  down  to  the  rawseiontiit  yoi  liiiJ  that  thp  i:i<ln«trial 
world  has  no  usi*  for  him  al  nil,  ivml  » :II  n  >l  p:i>  him  nnythit'.^'.  tiiid 
will  not  eniploy  him.  The  only  opening  he  has  it  in  teaching;  and 
if  he  is  not  very  nnpiaetiral  there  are  a  tew  (iovernment  appoint- 
nients  for  liim.  \oa  will  find  practically  all  our  leaders  in  raw 
aeienea  ara  aoienee  teachers.  It  may  be  Mid  that  tliia  almwa tiMar 
are  ObbIUL  II  does  not  Tf  young  men'a  odneation  eODabtM 
entirely  of  the  study  o(  .\Kt*c  Metenipiriee,  aoino  of  the  men  that 
did  best  in  Aztec  Metempiries  might  get  on  in  the  world,  and  the 
brain.t  lii^t  iniirlp  t)i-<ui  .in  \>(11  i»t  ^<'ln>ol  would  iii'ikf  tin  in  do  w.'U 
in  r«'i>l  stork,  liiit  tliri-p«ni.M  be  u  i-fH;*iii  |iriiportioii  of  usfM  whu 
did  well  III  their  studies,  but  wer«  of  an  un).>r&rti,'Al  tuni  >>f  iiiiml.. 
They  would  become  the  teachers  of  the  nv\:  t;i'ni  ru'.vn.  uv.ii  thi  v 
would  teach  Aiiteo  MeMtupiries  in  a  still  more  unpractical  form, 
till  the  snbjr  ct  noiiU  ovoMMify  bewc  M  eanf lately  abaoid  aa 
the  present  pafaUa  aafaoiil  odmatioR.  Bu|  the  1M  that  toadierB  of 
A/i«o  Uatam|iitiea  mada  «  Uviaf  in  (hot  wi^  woM  Mi  pcova 
that  thay  WM  Mil|y  of  uo  (o  the  aomiDMmlty. 

SimiUirly  thollMtllMtslMie  «i^y  of  teeehM  make  a  h\ing  by 
imparting  the  "  eda««lloli  of  a  genOeman  "  doea  not  prove  they  are 
of  any  real  use.  Our  religions  come  from  the  nursery,  and  oor 
worldly  ideals  from  the  schuol-room.  Few  men  think  of  anytUng 
outside  their  particular  biuiriess.  so  the  ideaU  remain.  Schotif- 
iuast4'rs  naturally  have  the  idea  that  what  they  are  good  at  is  most 
important,  'o  »  hiiije  rorivrntinn  is  set  up.  The  ^fll^le  of  what  is 
called  "  Ir.Mii'.iii:.  ■"  c- 'iltmc.  '  ■■  p.iucation,"  or  uuti- nfKn  •■  kinnv- 
ledge."  is  Dtirely  a  convention  with  no  foundation  m  fait.  What  is 
generally  ItMtwn  at  a  "learned"  man  or  " scholar"  has  only  a 
memory"  fidl  ot  interaating  but  uteletu  items  gatlien<d  from  the 
scrap-heap  of  the  paat.  The  most  impractiaal  acicnee  tenchinff  ia 
inflnil^ly  ahead  of  thistas  it  involve*  reaaonln^ more  than  meinoryi 
and  deals  with  the  works  of  nature,  not  of  man  :  but  there  ia 
always  the  unavoidable  tendency  towards  the  unpractical  and 
academical,  however  sincere  and  auiioua  the  teachers  arc  to  bu  a  real 
help  to  tlivir  students. 

WVien  1  5;tv  that  n  iii^nV  earnings  is  u  rough  t«*t  of  lit-  val'ip  to 
til.'  \»oilii.  11  on-Ill  I iiia>!  if  ninde  in  the  ■  ii«i-  ot  j^-  niu--.  X 
geiiiiaii  doi-n  not  Ui>tk  iur  it  ;n\ -11  --Miplnyer  :  he  work>>  lur  tliu  world 
at  Urge;  and  tlie  world  at  laii;<'  I  ><  >.  not  pay  him.  It  would  b« 
ludicrous  nonsense  to  say  that  the  value  of  Newtuu  ur  Faraday 
could  be  reckoned  ia  tenaa  of  tltair  pe<-nni«ry  Mningat  They  did 
grand  work  apparently  bccattie  diey  were  impilM  to  do  It  witboqt 
any  iri&sh  motive.  I'his  is  true  of  the  great  aricntilie  men  of  to. 
day.  We  think  now  that  we  have  no  NewUMa  among  us ;  the 
next  generation  will  look  back  with  envy  to  the  present  time  as  thu 
ilay  of  great  scientific  men.  The  broad  rule  alwiit  measuring  a  man 
bv  his  earning*  breaks  down,  nut  mily  in  the  cat*  of  great  geniusea, 
lilt  to  a  proportionate  ext.  m  m  tin-  <"i-ie  of  many  original  workers  in 
iinApplieil  science.  As  toon  as  it'««ian:h  becomes  a  meant  of  odv-ui- 
cm^  the  individnal  by  getting  him  l>etter  appointments  as  a  teacher, 
or  K'l'ttiiig  tiiiii  kudos — taking  gennine  kudos  as  part  of  the  earning, 
till'  nile  I10I1I1  L'<io<l. 

In  the  t'luurter  o(  the  insiiiution  of  Civil  Engineers  the  engineer 
is  dafiaed  m  Umetiiie  the  finit  tiourect  of  rower  ia  Nature  for 
the  mo  and  eoaTaaianoe  of  Ifaii,"  ^Vith  all  reepect  to  this  augiiet 
boily.  and  their  often  qootad  doBnitioni  I  woold  hnmbly  suggest 
tliat  it  is  bad.  It  it  roaUy  Iha  dadnitioo  ofa  aoienliSe  man.  It  it 
incomplete  as  applie<l  to  an  engineer,  because  it  does  not  take  into 
account  the  sordid  eleiiient  of  Price.  An  American  dcflnitioii  is 
much  better:— "An  enjrinfcr  is  a  man  who  can  do  for  one  dollar 
what  any  fool  can  do  for  two."  This  is  not  po<  in  nl.  uml  is  r.-w  li  *« 
for  oratorical  purpose-) ;  but  it  is  right.  It  is  no  use  being  a)jii-  i  i 
design  most  complicated  alteritating-cnrrcnt  machinery,  or  i'riu;,- 
able  to  explain  it  with  tlic  help  of  a  wilderness  of  clock  facet  and 
•everal  issues  of  the  tOfhaieal  journals,  unUss  the  machine,  when 
made,  is  cheaper  than  ita  rivals.  V.wty  design,  every  engineering 
manufacture,  »iii'l  rvrrv  piece  of  engineering  i»  only  n  question  of 
price.  It  is  uiipl<  iikiti'.,  pcrhapii,  but  it  it)  a  hard  fact,  and  we  have 
g<)l  to  face  it.  If  one  of  us  does  I'lTiO  worth  of  work  a  year,  and 
earns  iiOO.  he  is  eflleient;  if  he  only  does  IVO  worth,  he  is  an  in- 
eflicient  machine,  and  will  efnrn  tn  •/rief.  He  is  like  a  90kw.  alter- 
nator which  takes  lOOk^''-  to  i-v .  iri  ;  1)1  oi-h  the  analogy  is  not 
clone.  If  he  does  i;l5,(K)<t  wunh  nf  work  niid  gets  i.'IO,tiOl),  he  ii 
an  etUcient  machine  of  much  larger  sixf,  mid  his  ettiriency  is  much 
more  satisfactory  to  himself.  I  may  mention,  in  pat^ning,  that  au 
effieient  man  must  do  mure  work  than  be  la  paid  for.  Thia  ia  not 
always  raaliaed.  A  man  wlm  only  did  what  he  waa  p*id  for  woold 
be  of  no  tise  to  the  world  at  large.  His  i  fiicieiicy  I.h  zero ;  his  con- 
sumption being  equal  tx>  bis  output.  The  lui^u  who  doea  i:li>.Ot)U 
wottb  of  work  and  geta  ^iOjDOD  oonsiims*  two-tldrds  oi  ifae  work 
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biuMeU ;  w  his  efficienoy  is  only  >iH  per  cent. ;  which  ia  very  high, 
•vw  tot  Ml  nngiiiOTr. 

a«e.  then,  tbat  tha  bunneat  taau  it  tli«  auuiwr ;  iIm  wgineor 

is  Us  good  bIutb  :  and  the  rsw  scientbl  ia  not  good  enongli  even  to 
1m  tba  clave  of  thv  oit^noer ;  he  haa  no  DMwkM  ralue  at  all.  cxcopt 
US  Ik  teacher  of  loore  S<-icnoc.  Tlie  raw  aclenti<)t  will  rc'inain 
At  the  bottoiu  of  tho  tree  until  he  gel*  rid  of  the  profeBsional  cant 
«  fiii  1i         ruk  thnt  raw  science  is  pure,  or  nnWT  nnd  superior  to 

ic  •li  t-  11^  a  wIli  k  :  nnd  the  engineer  will  r  niiuu  tu  the  middle 
IKMiiion  m  loDK  as  iie  takes  the  tiiiddle  view  nttd  (;uiiftidcnt  «IkgiDecr- 
iag  OK  aotnrthint,'  sup«rior  tu  money  coiixidernttoiiii,  and  M  nog  •« 
ho  loulu)  down  uu  bueines*  and  cotiiimrciat  lucthodn. 

Viaws  Uk*  tiuao  pat  forward  in  «d(lnMW do  not  alter  the  world 
•tl«rf»t  and  tbey  aio  not  expected  to  do  ao.  They  are  put  •)tron<;U' 
to  mm  yon,  who  are  voung,  and  therefore  itichncd  to  be  entiui- 
•iaatiot  against  one  of  the  Rrealsst  difficulties  in  getting  on  ;  that  h 
to  nay,  a  poetic  idea  that  there  is  suuiclhin^  dck'rudin^'  Or  iU-l4.Tio- 
ratini;  in  taking;  a  tiionry  view  of  evor.Mhiiig.  Ynu  may  «ay,  "  We 
take  higher  virtt«!  '^f  life  than  that ;  tlien-  in  something  better  for 
us  in  our  can  >  i  ;  money  drubbing."  So  there  is;  1  heartily 
agree  with  you  ;  and  when  you  have  grubbed  soiua  inoney  and  ta« 
itt  liberty  to'  attond  to  M^r  diiiiga,  (  would  Uko  to  bo  allowed  to 
ioiit  you. 

It  ia  oaat  to  pnifaia  ooiit«iii|il  lar  uuHMy.  The  poet  profe^es  to 
woiic  for  fame,  and  so  do  tho  mudetan,  (he  artiat,  the  philosopher, 

the  "cholar  or  the  mini  of  leltent.  Tliey  >jeneratly  likf  iiioiu-y  ;  but 
iparl  from  that  thoy  arc  merely  salirfyin;;  their  proper  vanity,  or 
love  of  approbation.  h\'  /.  ilin:;  ahead  of  their  fellows.  But  that  i.s 
nil  you  wont  to  l  <  <ii  1  i  Money  is  nothing  in  itself,  it  is  only  a 
■iiC'nnsi.  ujid  making'  u  it-  merely  n  way  of  goinp  nhmA  nf  yrxur 
fellc'i*  I'lOple  whocttliiiot  inn);'-  n.inu'y  do  not  Iiki-  i:  Iiimul  nsi  'l 
a»  H  criterion,  so  they  run  i!  down.  Evcir^'otte  thinkH  the  world 
ought  lo  bo  JndKwl  by  what  he  can  dobcit  huilMlt,  Jf  joa  want  to 
be  poelo yon  hn^ n  my  sympathy,  hot  I  OMiBot  deal  w^h  yoa  in  thi« 
adchreta.    I  can  only  oak  ynu  to  eschew  Oliat. 

Yon  may,  on  the  other  hand,  aidt  **  How  are  wO  10  get  businesH 
and  eaaunaniial  knowled;;e  ?  "  Yon  may  say.  "  Tonam  mueh  older 
than  we ;  von  wera  practising  engineering  Kcvernl  years  before  any 
of  xsn  were  bom.  How  did  you  gel  ull  your  practical  knowU'tlsre  nttd 
Ik'Couichti  1  ur  ?  "  I  can  only  answer.  '  lain  only  a  i  .  Iiiile 
hit  of  rin  I  ri_-ii'i-i  r."  f  know  I  Will  never  be  much  of  mi  i  ulniu  i  r. 
Tr:Ts      iti.iiiu>'  lu'v  urt.-i-  :'r.i-  .--.A  ;litUrnh\   ill  Lrttii  i^'  oil  Jj.ih 

always  been  in  inv  way.  I  am  entirely  out  of  sympathy  with  the 
wfaoloof  tWopMt'ofaiyAddMa  toyoti.  I  io  araah  diaUkft  atylng 
it  all  thai  I  know  4  mflat  bo  traa. 

I  eamot  tdl  yea  bow  to  bo  onfiiMen.  baeaaae  I  do  not  know. 
AnieandoietomalMyattmaliBaaomeofyoarwants;  and  if  you 
know  what  yon  want,  vou  are  more  likely  to  get  it.  One  of  the 
Breate»<  difficulties  in  gwttinc  on  in  to  iind  a  go«>d  opening.  At 
prnsent,  r'sp<^<^i;ilh  ,  times  are  verv  b«d.  and  many  big  inconio*  have 
(iilli  II  nr  jhiM-iilili-  .|'.;iiiiiiii.'>.  Thi-  profeBsion.  orbuaintv^  nr  •.r.iJi- 
Bti  iin  til  III!' ■  .vi  rr<it>elte.i ;  but  everybody  is  apt  to  think  his  (r.^ii 
buD'.iK  ^■^  iiM  fjiiiL  Ma«t  of  you  have  probably  had,  or  fire  (iei^iiil:, 
very  thorough  college  trainiugs.  L'ufurtuiMilvly,  yutt  will  hnd  that 
aveacDodadla^adueatioMaMnotof  hi|haunlutTalue>  Thatb 
Utgtty  becaoM  (oehnleal  ontleina  are  saMdiaad.  ao  tbal  odoMlion 
cotsu  tho  »tiidi!iit  little  njonex .  This  t«nds  to  radnOO  ito  DMlInt 
v^tliie.  howitver  goo<l  it  is  in  jt!<eir.  You  will  find  all  abont  fhlf  in 
bvKikj  on  Political  Kcnnouiy.    Mill  'li'als  with  it,  I  am  sure. 

Then  as  to  the  different  branches  of  the  business  Uuaincs^  in 
rcuJIv  a  h?shi>r  title  ihivii  I'rofc -i"!!!!!!  -  irs  whirb  nm  ynn  to  tind 
op«'iinii;^  1  rmii  :ip  iiiiiiibi;  r  "f  uppin  iiliDii:-  I  rii.i.'.  ■  Ircia  yoong 
lellowx.  It  M'tsius  tu  i)«  a  coiumon  idea  ttiat  consulting  engineering 
is  »  goo<l  thing  to  begin  upon.  ThU  is  a  ciiriuu^  notion.  A  consult- 
iuti  uilgiueer  is  supposed  tu  be  u  highly  !>kill«4  iiuj;iucer,  with  so 
mneb  oipoiience  that  he  is  an  aiitlmrityi  I  ibottUi  b«vo  thought 
at  loait  so  W  -'At  years'  experience,  apart  from  aehool  asd  Cullbj^ 
traiiiiiig.  wok  iie<'>"<4ary  for  a  coniiulting  engineer  to  b«  wOClh  hll 
Boit.  Hut  there  are  various  gra<le4  ol  consulting  engineer;  and  I 
urn  entirely  at  a  loss  to  know  what  the  quahtications  of  the  con- 
■■■illing  electrical  engineer  really  are.  Then  still  le<H  do  I  know  what 
the  coiiBuhing  electrical  cngine«'r  will  hp  hy  th"  titnn  yot!  hsvn  hml 
lit)  or  .to  years'  evpericnco.  .\t  prc-^i m  ui  ^kt  uf  iln  l.ir_'i  Inwi:,  nr. 
«:l«cthcally  lighted,  and  have  their  trniiiHa>  s  ;  railway*  will  bu  dec- 
tritiMlbytnattinio,iHidttlipn)baU«th«  work  will  be  doootgrthalr  own 


NOVBMBBR  18,  M04>^  

men.  Supervising  contractors  who  acv  doing  wiring  will  not  be 
much  of  a  praieaaMHi  in  90  years;  and  if  that  is  eonanltinyenpiioar- 
ing,  I  do  not  think  ao  mneb  b»  20  yean'  training  ia  neeeaaaiy. 

In  manufaetnriitRwark  than  it  thodoaifning  of  dynaiuoa,moHn!i^ 
Imnsformers,  and  SO  dm.  Tfaia  waa  oonaidered  high  gtado  w«A 
when  I  was  «  young  man  :  and  even  very  able  men  built  somo  very 
Qiicer  iiiftehiiK-s  in  tliose  days ;  and  we  were  all  pretty  ignorant. 
Jsut  tlie  works  were  sinaller  then,  and  salarips  foT<lyjiini'i  designing 
were  not  princely.  Hut  now  there  is  ii(..:  iinu  (.  ri)ii  'i:!!);  lu  dectrical 
machine  designirii'.  'I'hi  rf  i»  some,  of  couri^',  but  it  is  not  as  it  used 
to  be.  Then  > n  m  ni  v  .  p  niiigs  to  be  had  in  central  station  work  ; 
and  clotioiui  are  growing  bigger  and  more  important  every  day.  At 
ptaaant  then  an  also  many  mtiaantB  for  eveiy  openlngr  Cootnl 
sttttioo  work  in  a  pooitioa  of  iKopouilfaOity  ia  very  ansiooa.  I 

do  not  think  it  is  TWy  well  paid  althOT.  Yon  will  find  exccedioj^W 
able  engineers  in  tuost  of  the  hrgO  town  stationa ;  and  I  am  boi  rv 

to  say  their  incomes  are  oAon  very  siiinll  for  men  of  their  technical 
and  commercial  ability.  The  oisistanta  are  often  poorly  paid, 
especially  I  think  in  miuiicip.il  stations  ;  though  I  il;>!ift  la.nw  why 
this  should  be. 

A  large  number  of  young  men  go  in  for  instulUtioii  uuili.  -  \t  Inch 
sounds  ax  if  they  started  bishops  on  their  episcopal  ciir<ier.s — but 
i-eally  means  that  they  du  what  is  in  (ttct  etocirical  pluiubiug,  under 
an  wmecoiMarily  iiiipdsiiig  name.  There  are  a  great  niaiw  qi 
them,  and  they  i^r-eiii  to  !<pcnd  moat  of  their  time  iioing  into  and  out 
of  partnership  with  one  another,  like  ion-i,  luut  seniiing  notices  round 
to  that  t'lTect.  At  other  times  they  go  baiiknipt  and  «end  no  notices. 
The  upper  grades  in  teaching  science  arc  well  paid,  mnr)  i  ipr  i  1 
as  H  position  g'x-s  with  an  apiiointiuenl,  and  Ihi  i-  i-  lii-.i'  ur.ii 
fsfilitv  for  original  resenrrh,  which  isalii^'trv  ainl  In ii^.'^  n  put  ii i n. 
.M  :n-u\  I .-.  n  sti'ittly  inromo  with  no  expi  ii-i  <  -■  \  \Ai  >^-<\  linn,' 
But  the  lower  grades  are  ver  \  poorly  paid  in  pmportion  to  tiitnr  ability. 

All  this  may  sound  rather  diToiirtging,  but  I  ain  dealingwith  l)ie 
dififienltieB  of  getting  on,  and  I  am  sure  u  will  not  discuiiruge  any' 
one  wboiawKtb  biaaalt.  At  first  it  ia  vary  diaeouMging  to  maiio 
very  little,  and  tho  ffood  man  haa  little  ebaaco  of  showing  Ua 
Kuperioriliy  to  the  eommon  run.  Bal  he  sboold  alwa.T*  remember 
that  inoomo  as  a  young  man  is  very  Uttlo  eriteiion  of  real  valnv. 
There  are  many  carters  in  which  a  yoiio''  loin  can  make  some, 
thing  ahnost  ul  once  :  lint  in  all  cn-.ea  ih  mr m,  inrn  ii<;e8  verv 
slowlv.  In  such  «  bii.iinenH  ici  engineering  a  man  of  lir»l-i-ttte  ability 
Mi  i\  I"  iiii;>tili  !»  iiiJike  eiioiigh  to  marry  on  till  ho  is  HO,  or 

enough  to  bo  comiurtable  on  until  he  is  40.  .\n  eminent  Itorlli 
oonntiy  entfineer,  whose  name  you  would  ail  know,  thouflll  ho  has 
teen  dead  aoine  years,  said  thai  he  did  alt  the  hard  workoftusifa  for 
i$Oa.  a  weak,  aad  w  iien  h«  was  well  on  in  life  moaey  same  idling  in 
of  ilaoira  accord.  I  have  rea.«on  to  htdievo  that  oneof  onr  tamrnotl 
f  nriMSn,  DOW  deail,  ix  ver  made  jC.'iOO  a  y  ear  until  ho  was  over  10. 

Tboogh  you  may  not  like  it,  a  hard  struggle  is  very  good  fur  a 
young  man  who  has  anything  in  him.  It  gets  him  itil  >  tho  way 
of  liM-rcoiuing  diiliculliea,  so  that  when  he  l'' 1  -  i  -  vi  ilii-  iiunll 
i)(>..-:i  1  <  he  '/oni  on  overcoming  large  oue>!  Ir.nii  ilio  lu.-i-  I'aree  of 
imlj.t.  Nin;l  '.  ^ii;  ijHul  ini-n  rise  fr.  iii  ■iliim-i  u;j:l'.:iiL;  v, itfi  infinite 
liouiile  111  tiieir  youth.  There  is  nothing  wor*e  for  a  young  uutn 
that)  to  have  about  J^OO  a  year  of  hi*  own.  Ua  Uvea  Mutinrubly 
and  doi»»  not  w  orry ;  and  when  he  is  90  ho  wanla  to  marry  and  finds 
hoeaiUMti  and  it  'i«  too  lata  to  begin  life  aariously  then.  If  any  of 
you  have  this  »ort  of  private  ineoujo  ho  had  better  go  into  partner- 
sliip  in  installation  work  for  a  \c;ir  or  two,  and  then  begin  lii« 
burliness  seriously. 

i  have  only  nwntiooad  a  lew  of  the  ditlioulltos  in  gelling  on.  i  Mil 
sorry  toaajr  than  an  niai^uioio,whieh  you  will  llndoni  in  g^  time. 
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Tha  Britidt  Thoouao-Honston  Co.  have  sent  us  the  fidloKing 
partieulan  of  a  aerios  of  tests  carried  out  by  Mr.  C.  H.  Mer/  on 
a  .'iflOkw.  contijuiouscurrent  funis  steam  turbine  set  at  the  Cork 
Klectric  Tramway  and  Lighting  Co.  s  station  :-  - 

Th.>  object  was  to  ascertain  the  steam  consumption  at  Min  ir:? 
iuii  l  ..  Slid  for  thin  purpose  fm-  tests  Wer<'  nia«le  at  (piiul' r  Ih.i  t. 
half-load,  thnie-qaarter  load,  full  load  and  %'  per  cet.'  nvi  il  ^^'l 
Nspwtiwiy.  Eaeh  ran  vt*  at  ibont  1|  bonrs  ilumti  n  v>  •  ^  •  ' 


r.«#  Shett.—Tttt  «/MOtw.  Curt!*  Tarbin'. 
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Load.  1  Duration. 

Ammeter 
leadiaga. 

Voltueter  .ArarnKc  load 
xaadingi.  1  in  kituwatu. 

Total  uniu 
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exception  of  Ihv  hisl  Icul  nt  'io  prr  cent,  inerioad  which  o<ctipi«i 
ilightiy  uodiT  1  huur.  Gnat  car*  wa*  taken  in  each  caM  thM 
Mm  tlM  lest  wa»  eonunenced  all  ecmilitioiu  ot  load,  tw..  shonU 
ko  abMtelely  ata^jr. 

The  w«t|at  of  eonSenHd  iteutt  wm  nrnMond  Ij  •  tank  and 
veighbrid;^,  whieh  waa  taated  beforp  nml  kfUr  the  tMt  ud  found 
to  be  accurate.  Vacuum  |{atii^'»  w«rr  (••ititim  ip4  to  the  low-preMurr 
chamber  of  the  turbitm  ami  tn  iln-  U.ilv  of  the  mndpiiw  r  -,  the  m' 
liauges  were  in  iH^nnunt'iiC.  I  inli  r  i  Miuhtions  uf  full  lou.l,  li.jHi'\Kr, 
the  \aciiuiu  rcyisternl  in  lin'  liiilriiie  cxhKust  ihiiiiil-.r  uhk  2m. 
lower  than  thiil  ri'«ii*t<ii"(l  in  iKn  condenwr.  .>.h"«i:.:,'  th  it  thi'  pipe 
couDcoliou  from  the  turbine  lu  the  condeUker  wan  uut  i.ulhcicnll.> 
hagt.  TIm  tanmatite  ymnin  thnmglwal  tbs  Mt  «m  W-Mtn. 
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TwO-waUMten,  a  utamlard  vnltnioter  and  a  rorordini;  uiitlnii'tor 
wen  Mnployed  for  mcaHnnnc  thr>  nntpnt  of  tho  uiai-hiiU'.  nn<l  thr 
fllfiiri'ii  <>nl<>riil  on  thi'  li>g  nh>  «  t  bi  low  i\rv  ihu  uipnn  fi|,'iirfH  of  nil 
ri'iuiiug«  at  t'lich  Icwiil.  TluMc  '^'in  ri  thf  corrc^tcil  riadingH 
afur  each  inatninieiit  hiiil  In  in  i  ,»ri  fully  rr  oi<til'r,iti  d  ritriiinvt  » 
standard  in  tlic  Ncwcii»llt»  U|K)n  Tv  iif  1 .1.  tncSupply  1  d.  h  !■  ~l  houin', 
The  to«t»  wi  rf  «tarl«>d  bv  takiut;  ii  rculia^'  of  lln' \vikttni<'t>'r  anil 
by  pouiniotirin);  to  (ill  the  water  tank,  un<l  tlm  i'  niiiitili  «  after  the 
•tart  ammeter  and  voltmeter  reading*  weri'  taken.    Six  minute* 
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after  the  ftrat  wattmeter  reading;  a  s<rond  wattiuet4>r  reading  was 
taken,  and  thn  ruiideniud  titi  uiii  u  as  wp||{hed.  Six  luinutei. 
aft(T  thn  lirvl  aiiimrtcr  hiiiI  vdUiik  tcr  rcinlir^  H  si  rciivl  i .  !«iitii;K  nl 
tlR".i>  iu'itrimii-m^  wi:n-  tiikt  n.  jiml  «ii  on.  lli  rue  ;ill  n.  :>  liiii;'-  «.  r< 
takini  c'vrTV  six  niinn!<'«.  tin-  liiiimi  ti-r  iiml  \ i  lliin  ti  r  ri  !>iliiii;«  l>i  iiiL; 
luiduiiy  U'twccn  \hf  wnttiiii  t.T  miil  ciiiHirMi-i  il  ri>' nr.K. 

In  the  steaiu  ccm&uwptioa  lurvi-n,  Kt^.  1  i*  the  vww  octuallv 
'  liindt        1%.  Sie  nloolMnl  with  coRWtigo  to  »W  TMtmiu 
L  llMag.  npflriiMfc 


MB.  MARK  EDDDLE'B  PBEBIDKHTIAL  ADDRESS  TO 

tarn  Dunn  looil  ncnoi  of  tm  nraii* 
mioi  or  momeui  nomosi.* 

Ai  it  is  net  u^ual  (or  jour  ehaiiman'a  addmi  lo  be  tollowad  b.r  a  din. 
oasaion,  the  onii»nii>n  of  this  feature  entaiU  npeo  him  a  sreit  roponai. 
bititj  in  the  sele«ti'in  u(  ih.'  Hibjeot  matter  upon  which  tic  ^houid  addrrsa 
TOO.  I'DfortuDately.  in  iho  pneent  initinee,  ovini?  In  ill  hralth  and 
preuurr  of  work,  I  have  been  unable  to  prepare  mi  ;>it  Ir. whii^h.  in 
jt-i-lf.  would  prove  nufficiently  interesting  I  '  i  t  iii  .  n,.  ',<■  (nki  !i<l,»ntai;e 
of  thia  custom.  I  bope,  therefofe,  that  in  the  rtiiiarks  which  (oilow  jroa 
wai  tai  imale  wetwlel  far  jooraritiaiBD.aa  in  lie*  at  theiapiiiuuiiMe 
hioarnwmW>tdyIpRipaaetedMlbtMl7«MitiieiiMUiod  of  tratnlm 
mcrt'itry  for  mtrancc  into  the  prcifeaigon  we  rrprrsrnt. 

I  111"  ri^;lit  of  electrical  ciiRinoerinK  to  be  terniMi  h  prnf*  tj^ian  ha^  some- 
tiineit  been  questioned  by  men  who  coiwidereil  lliat  iuann(actnrrr»  were 
Km  freelr  admitted  into  the  ranks  ot  the  Inxtitution,  and  thai  it  had 
therebr  been  reilDee<l  In  the  rank  of  a  mere  trade  union,  but  I  think  it  ia 
DOW  admittril  that  vrr  bolil  a  clear  title  tn  rank  »J>  a  proteiaion.  ainoc  our 
d«Tsh>pfiM«t  baa  been  mainly  due  to  tbr  efTortx  ot  a  b>nx  line  o(  eiperi. 
mcnleni  an<l  philnaophrrx  Scumoe,  aa  lliisley  nitTt.  i»  or/anl««d  rnmtnon- 
fU'tiKc,  anil  the  icroundwoik  of  oiir.-laim  Ut  bi*  u  prufr»«.itin  ix  thr  tifco^^ity 
fur  the  eiervia*  ot  all  our  past  aapcrienc*  in  t)u-  treatment  of  i-acb  pro- 
bUm  aa  it  eriiet— lh>l  is  to  ma,  IM  the  •pplication  ot  those  geiMnl 
principles  OMeBaeieoiljp  M&nt  from  all  one  has  seen,  or  reed,  at 
thoUKht  abotil.  The  lahonttorr  experiment  ot  to  da;  ia  iitlliaiMl  in  prac- 
tical enKinrerins  !»  morrow,  and  there  ia  no  other  tram  li  i  (  •  11^:11,  cring 
which  ao  lends  ilaelt  to  exact  mathematical  treatment  and  ilcmonitration . 
We  have  reason  to  be  proad  ot  the  pie<rees  our  pn>ls«aion  -the  youngtH 
ot  the  enRiiieerinK  aeininse  and  arts— has  made  darini;  the  S.l  jreers  of  Its 
exiatenee  upon  any  apprfi  iable  '«ale.  -\  ceultir;  electricity  9.rrm«d 
bat  a  aeientifle  toy  ;  it  i^  nnw  ihoutthl  hj  many  to  i-ouatiluie  tho  rriility 
of  which  matter  ix  li  it  the  u'nmlile  espienxinii.  The  latest  cvoliilion  ii( 
.  :i  iiliii  I,  -r.ir  h  [Ml  c  tile  atoiiri-  ihciiry  in  the  bj-  iL^-rxuii,!  vt  imtietii 
bu-liiry.  xnd  the  aU>iu  »  now  regarded  lU  only  the  relatitelv  muI  theatre 
in  wbioh  minute  monads  periorm  their  orderly  evotutiona.  the  monads 
themselves  being  eonaidered  lo  be  odUs  ot  de  tricity  operating  bjr  their 
intriaction  oilli  the  riher  in  which  they  are  bathnl  If  thia  theoiy  be 
II  ic.  ,1  i<  ^lnltl:  »<i»<ler  that  etectrioal  science  h.i'*  of  late'  year;!  nutdetmih 
flLanl  strides  atarale  unparalleled  la  the  bislory  of  the  world. 

A  moiiieipal  aaglimT  u  often  looked  npon  as  an  encyolopic Jia  of  infor* 
mation  as  wall  as  %  nidvena)  protrlder  ot  employment,  and  parents 
(minently  oonsult  me  ae  to  the  awfieit  way  In  which  their  *o>u  can 
br<'iime  trained  electrical  eneineera,  with,  needless  lo  »ay.  a  correal  ond 
iiu'lv  Mititfactory  aalary.  ami  in  the  iiinj'irity  of  inatsiK-e.4.  leave  me  with 
n  li '  ilic:r  iuin>l<  that  I  ant  uniji.)y  niai;nilying  the  amount  of  study 

and  training;  necesaary  before  ttie  lint  »l«p  can  be  taken  upon  the  ladder 
ot  mawMtatlipe  pruotical  work.  One  trcaueBlly  hears  Ihe  remark  made. 
"Ob!  th-and  BO  is  a ■  bom  endear.'"  To  a  certain  extent  this  is.  of 
eoarxc.  true,  bat  in  the  ordinary  meaning  ot  the  term,  at  implying  that 
the  perxin  in  iin'.-u^n  had  no  difllfuliy  in  au  |uirin^  hid  eii^'ineeiing 
knowledKe,  I  venture  to  think  that  tbeee  "  bora  engineers  "  exist  only  in 
ins^alioa.  Haa  aarrias  vith  higa  Ihe  phyaieal  laitan  at  hie  snuistij 
as  well  as  the  inhetltad  iotelleel  bonnd  op  with  it,  bat  this  eitends  no 
further  in  the  making  ot  an  engineer  than  giring  the  possession  of  a 
ipiiek  comprehension,  a  retentive  memory,  and  a  power  of  grasping 
prolilema.  .MI  else  in  modern  enfineerins  h».s  to  be  ar>iuired  by  a  more 
or  leaa  tedious  irccean  of  -Ircnunu^  ejucatmii. 

I  shall  not  attempt  to  plac«  btlutc  tau  to  night  any  cat  and  dried 
sctieine  or  syllabua  embracing:  the  whole  art  o(  training  an  ekctrical 
eiiginctr.  for  that  at  prp'^rnt  seema  to  l>e  a  mattor  with  regard  l3  whieh 
Uic  !IlI■^t  ilivei-c  i.piiii.  ii5  ate  lieH  by  (he  IcMling  eifieil-;  in  technical 
clucutii-n  All  uf  TL'ii  'Mil.  no  iljuht,  have  m  vnur  ir.mii^  the  very 
exhaustive  Paper  preeented  by  l)r  Walmaley  17  the  iiiertiiiti  u(  the  Ineti- 
tutioa  ia  liOBdoa  en  Febraaiy  lllh  of  thia  vear.t  and  the  praliitsil  dis- 
enaalon  whiiih  ensoed  thereon,  and  it  Is  a  lerfooa  matter  to  flnd  thsieven 
now  no  one  settled  plan  ?eem9  t>  mefl  with  general  approbxtion.  Thia 
is  i;really  to  be  mho  lu'^l.  for  npon  the  »j»tem  ot  technical  education  to 
b<' pursued  in  the  ii'-ar  fnliiie  realu  Ur^vly  the  p  wli ion  which  will  con- 
tinue to  be  h«l'J  by  the  Kiupire  in  the  commercial  markets  of  the  world. 
Notwithstanding  our  huckwaidiiiAd  in  (hia  matter  in  ooiuparison  with 
many  part>  of  the  Conlin<nt  we  have  hithetto  niaiwced to  hoM osr  own, 
brinu  laritely  assisted  by  the  natural  ri4oarc«e|nt  the  canatrj,  hot  ejmpe* 
lilion  i!<  becoming  more  ke<nly  fell  every  year,  an  l  we  cannot  alTiird  to 
<lrift  along  in  the  eame  old  careless  way.  The  i  wli kn  pini:  the  trjtinin^ 
of  students  for  *l<^"^*<^*'*l^""         a'uiejii>t  of  curreni 

fng  rale  of  devetopmeol,  and  thitlaasb  to  the  imporUnt  ijueation  whether 

it  la  advisable  for  the  varioua  college*  and  tei  hnical  schools  to  ronHne 
ihemtelves  to  the  teaching  of  the  scit-nlilii!  principle'  which  un<lerlie 
i  ni/iiienini;  in  general  and  the  il-  -ir'u  i\  branch  in  i>iirliLu:ir.  or  whether 
th' y  ^ll".li■t  supplement  thai  c lut  .1  la  pnu'iical  int  inj;i% -n  upon  the 
conwtriHTUun  and  operation  of  the  \artuua  typc^  of  tuitchint-s  themselves, 
which  would,  of  m  >  o^lly.  ie<|uire  that  the  c<|uipmeut  should  be  kept  op 
tn  date  by  the  nem  0 't  und  itn><.t  effleienl  type:;  »l  actual  plant  In  the 
Kriti^h  T^h  s  Yislw  ru  t  iimi  the  priMli-„-e  of  ^  .fleiio;;  fr->Hi  over  luv  sh 
I  ■|iiiprncrit  <>(  I'lir  lra:nitii,'  in-til.iii  .;  on  tiie  > untrnry.  fn.  w.i  t  of  the 
n<  cofFury  tunda  it  haa  ben  cut  dunn  ta  ttic  I'luot  |»int.  at  d  I  dined 

tndenu'  do  Bot  appear  M  bo  Iboiwishljr  aquip^  lor  en'.ia  ice  to  iht, 

pi  ofes&ion. 

*  O^ivend  Nov.  10.  ^Abstnet  " 
t  Tht  EltetrkiM,  Tol.  UI-  P-  *^<t 


K 


Digitized  by  Google 


t78 


ELECTRICIAN,  NOVEMBER  18,  1904. 


One  prcdoDilnmnt  hM  wfptm  Mriatn— HHmly,  Hoi  one  ooan*  «r 

Renersl  tr.iuili'ji;  -s  necessary  for  those  men  «ho  have  the  abiliijr  nm) 
funds  tor  <|uuli:':oation  into  the  higher  branchea  of  the  profesnion,  and 
that  an  cnlirclv  ilitTcrcnt  training  is  required  for  those  who,  under  ortlin- 
ar7circnm''Uriceii.  u  ill  h&Te  to  oommenee  their  routine  work  o(  the  mnnr 
•ypUcatiofu  ul  fdicuic&l  engineering.  By  the  higher  branchM  I  mean 
BMO  who  intend  to  devote  themselvei  man  MitioalMlT  to  Original 
naearch  and  lo  the  theoretical  development  of  ue  MieottM  nUe  of  the 
profeenion,  but  thia  stctloii  Is  miuiiic'  lli^  seripp  of  my  pr*«»nt  n«TO«r}:s-  T 
feel  more  coneem  for  whst  1  may  be  txcuaeil  !ot  t«rtuint,'  ihi'  muV  nrul 
tile  of  the  proleasion,  each  one  of  whom,  nevertbeUsa,  oarriea  a  uutrthat's 
baton  in  bis  knapiack,  if  ba  haa  beenjproperly  trolntjl  aai  qualidrd  to 
seize  the  opportunity  when  it  ooenr*.  The  qneenoa  imbm  to  hin^e  largely 
■pon  the  syllabus  of  the  primary  and  saeoiMlary  education  received  up  to 
m»  age  of  IB.  Whatever  the  course  of  training  to  be  pursued  after  thia 
age,  full  atlvaritAi;^  rtnnot  be  taken  of  it  if  the  secondary  eduoation  has 
not  beni  dirt-rt^ii  uiih  a  definite  idea  of  the  engineering  object  io  the 
(ntuiE,  tor  iiuulequate  preparation  means  that  much  valuable  time  mast 
to  lott  io  preparatoi^  work  after  leaving  school. 

Mahh,  however,  depends  upon  the  student  htmaelf.  If  be  ha*  an 
innate  lo"^  if  Hie  Ecience  utid  an  sf  electrics!  engineering,  and  of  learn- 
ing for  the  j-iikt!  Ill  iindiiii.'  out  liiLlilrii  '.luii^^ii ;  if  he  has  the  earnest 
desire  to  attain  to  as  near  the  tmot  rank  as  his  capabUitiea  will  permit, 
and  has  the  physical  and  menial  constitution  to  stand  the  strain  of 
burning  the  candle  at  both  ends,  so  to  speak,  he  will,  with  avera^o  good 
fortune,  attain  his  end  more  aurely  than  many  others  who  start  under 
morp,  apparently,  favourable  auspioee,  for,  having  the  Belf  slimulu*  uf  an 
iniutial-.lf  Vnowledge-bungtr,  hi>  is  in  closfr  synifialhy  -.I'th  his  tcurtiiTp, 
auJdocsnijl  vait  to  be  sjiurri;.!  m  in  liia  »Lik.  AuJ  llii--.  in  ilit^  irvu' 
spirit  wtiicti  should  animate  tiiose  irciektiig  «a  riilei  oat  pn.<(u.-ia;uii.  Iu< 
jtiolin  auMI  (iw  mora  Ihsa  lip-service — answering  of  examination 
qnaatioat  oMafnlng  passes  and  ceitificates— for,  »a  you  know,  these 
abnc  aro  no  test  of  a  man'*  fi'tiMs,  aiiJ,  in  fast,  are  often  thr-.  r -.nsr  »; 
much  niv.l<-'-l  time  by  gisiiii;  a  piemiuui  tj  ibose  who  best  Jrvi-ln])  » 
parrot-like  laeiUty  of  answering  set  questions  rather  than  probing  the 
dagtb  ol  the  information  tbqr  haw  MWiailated .  In  say  ing  tbl«  I  moil  mt 
k*  taken  m  oonsideiiog  (hMe  examinations  entirely  uaelen,  isir  (bey 
undoubtedly  do  serve  a  useful  porpose  in  separating  the  earnest  student 
from  the  merely  brilliant  «ne.  The  tailores  In  formal  examinations  often 
providf  th<»  mftet  retiiililr  raw  material  to  b«  worfci'd  op  afterwar!?.  iv« 
onlv  iivsv  wlia  haM'  ),'rit  u\  lb«m  continue  u>  pH'rtievrre  as  usanl  in  spite 
of  their  tadace  to  j^iiss,  uii  this  determination  la  persevere  stattds  to 
them  i  n  their  after  career,  for  it  must  never  be  forgotten  by  those  who  would 
bo  soccesstol  that  they  must  be  students  all  their  lives.  Then-  is  DO  StM^ 
thing  it^  finsilitv  in  tluf  litifiwU'dgc  <)(  L-Ii'tttiLMil  ("tiniiirtriiiK  — n  wrcl;  nnw  is 
more  J'r^^^^unl  iv;lh  tli-rgvrrv  thin  UKI  VLiri  ftjrmi  rlj.  nnii  tiio^i' 
who  desire  to  keep  in  the  front  ranks  must  kmp  fnoit  wiUi  the  tirties  m 
their  special  sphere*  of  work. 

A  serious  danger  i*  now  developing  owing  to  the  great  Inrush  of  young 
men  intoanylhin)!  electrical  in  name;  many  of  th«m  scfiB  satisfied  to  acquire 
just  enough  technical  knowledge  to  secure  a  post.'  Onee  secured,  they 
BPltl*  down  and  jwrfmn  fh«ir  ">ijlin«  diitl«>!<  more  or  lefw  ti'orotishlT. 
and  gradually  liuft  nut  uf  Vfrpinn  ilirir  tr;v;i'.in((  up  t.^  4at'-'.  FLXitball. 
cnekct,  eprclmg,  anil  glicu  luatnmony,  or  the  pre^iiminary  stages  of  it. 
■Uuirloisare  hours  entirely,  and  even  when  on  duty  ooenpy  luch  idle 


I M  occur  between  the  intervals  of  actual  work  in  the  pcrtiEsl  of 
sporting  orsensnti  snnl  litTiituri- n»ther  than  in  anyttilrj^t  bearing  on  their 
professional  work.  'Timv  koc*  nn,  iwid  Opportunitiof  occar  tor  promoJicn 
or  for  entering  fresh  tields  of  work,  and  they  find  th#y  stand  uo  cbanoe 
against  compottlon  tt  WKt  Dodrrn  training  from  not  having  kept  their 
knowledge  op  to  dtto,  It  io  Dot  enough  to  have  (oflidaot  knowledge  for 
present  needs :  one  must  look  ahead,  and  iw  ptapaNd  te  developments. 

1  have  hitherto  dealt  principally  with  the  (eebntaal  Mb  of  a  student's 
training,  but  before  a  stodmt  csn  etf^rt  to  eacnre  a  poes'.i n  a?  aivv 
importance  he  has  yet  lo  s<''ji;)rc  ilic  commercial  or  bur^inesj  .nnle  uf  Ins 
eduoatiiMi.  No  teohnical  training  to<sUtute  can  teach  a  student  how  to 
kaaAa  wmkaana.  «r  how  to  torn  out  finiihid  plaot  torn  •  vwfeihM 
■I  oaauMrdally  fvarnnrntive  prices,  oor  wonU  il  be  vmhomM* 
to  expect  it  to  df>  so.  for  -meh  know!i!<lge  can  only  bf  (rainod  in  the 
hard  sohwi  o!  j'rar:!,'  aI  r  xp.^riencc,  nod  ieamt  little  b>  lillle  ai:  up^yir- 
tunit^  otiera.  And  yet  such  is  the  ultimata  object  ot  oil  pruff^M  "U 
tralntog  in  the  majority  of  cases,  lor  the  most  perfectly  and  i.cic.'i 
tifically  designed  scheme  is  quite  valoelees  unleet  It  ean  be  made  a 
commercially  financial  sucoe&s.  Btadents  should  therefom  tako  «fsry 
opportunity  of  seeing  works  in  practical  progress ;  they  feel  VtMif  t*m 
with  rer-trd  Io  mi;ch  t!;«t  f  h  s  cn.  bu;  t.)  an  observant  mind  Uisre  arc  many 
objLCl  If  "-on:;  (<:■  h-j  ^rgii  ul  and  huiti  cbtiimt-d  which  will  be  of  much  $(-Tvu:f 
in  after  life.  1  have  often  boon  struck  with  the  apathy  di»pliqr«4  by  the 
nwjotily  of  students  when  givan  the  oppoitunity  ol  visiting  wiedn  iO  pn- 
oasaef  erection, oris aetaaFevervdaynniniag;  tlieyask  no qOMUoflt Mid 
apparrntty  i:pon  the  whole  thing  as  a  bore,  or  an  opporttmity  of  escap- 
ing; A  tf  |.'iilar  i  )^saon  at  beat,  instead  of  regarding  it  asa  unique  chance 
ol  seeing  pritctical  engineering  works  and  life  into  which  thry  mny  Hnpe 
one  day  lo  enter.  It  is  most  depressing  to  those  who  have  I"  fhoK  Un  m 
round  and  desire  to  make  the  visit  interesting  and  instructive  to  ihosa 
whn  may  be  their  colleagues  or  soc<<usars  at  some  futore  time  to  find  that 
so  little  ir.trreet  is  taken  in  what  is  going  oo,  and  they  feel  <|uito  relieved 
and  Kfa»''u'  i,nf  of  their  visitor*  asks  the  mant  tri'.u\  ij  ii^-tiiin 

upon  any  po  tn  \  i.  'lucaiuna about everythinc ii.  myndv'i  i  m  lanli  nis  : 
nev«r  miiid  whether  they  may  a^fwar  fooiisb  or  trivial,  givi:  rrtdeoce  io 
Mine  wav  that  you  mpijiliH  yiar  MjiWllUlHr.  uAjtm  wHI  IMI  mtaj 
valuablehiots  for  yoor  fatanwwk,  MM  mdM  IM  tHK  •ffoarilHlmlon 
a  little  easier. 

i  think  I  have  de!.xui<  i  v  i  :  Innp  rnniRii  upon  this  Eubjcct  lor  to-night, 
•AdI'wottJdiiowsajr  aftwwardsopaath«wwkofoiirlo«tlcenln,  th* 


standard  ol  Papers  read  bsTora  joa  has  ben  well  maintained  during  tb* 

p»st  wi.iimi,  iitid,  ill  tiict,  fm»  or  two  hav*  wwmed  aln-.ost  tot>  high  class 
f.jr  a  ].ir,'f  nuiubsr  I  the  uu  ii;bfct b.  tliounH  v.ut  the  credit  o!  our 
centre.  I  judge  ol  this  by  the  very  Umitod  auiOtint  ot  discussion  which 
ensued  thereon,  wd,  with  all  to  4^buu»  l»  iqr  taimn,  I  aniMt  bat 
feel  it  somewhat  of  a  repioaohfliatMfiWIIMmkm  SUM  got  tojoilan 
the  disenssioiut.  even  upon  soliiects  with  wbinh  moet  of  you  arc  familiar  in 
your  everday  business.  This  should  not  be.  U  uotquite  (mr  to  eipect 
the  name  men  t,~>  ^pcik  upon  eve  ry  OT*cR?i<>n,  and  it  does  not  tend  to  elicit 
lliL-  uio^t  proG table  di.-.cutr  :on  upon  the  paiticular  subject-  This,  IventuM 
to  say.  i»  It  tjroat  lu^u  Uj  sM  ol  us.  &nd  Lakes  away  largely  from  the  maia 
object  of  our  meetings,  which  shoatd  be  the  advaootment  of  our  mutual 
knowledge,  and.  therefore,  the  interests  of  the  profession  at  large.  I  would, 
therefore,  appeal  to  our  bitb'jrt<>  ailont  brcihrt  n  t.<  lu'lp  us  in  the  future; 
it  is  not  neeossaty  lo  mate  a  loiip  speech ,  a  U-m  w<uda  uf  practical  experi- 
enoe  straight  to  the  point  are  worth  infinitely  more  than  a  longdissnrtation 
cotKhed  in  ornate  phraMotog]rbataUiBgllttt*«CoetMBf  tooarinteM- 
tion.  Evenone  should  endeatroor to oontHbatolilanlto to thadueiimin ; 
It  nay  not  be  easv  at  lirst  to  nopraotised  spmtkcrt,  btit  it  will  iuiprovo  with 
praellee,  and  it  la  moat  valuable  training  (or  siiidenis  A  more  genera j 
discusaion  would  enable  ns  to  invite  shoner  I'apem  f«M»  membeis.  and 
this  in  turn  wnuld  reimxe  tnu.-h  of  the  present  difficulty  in  getting 
members  tu  contribnte  Papers.  In  moat  instancM  a  Pajiei  taking  15  to 
20  minute*  to  read  wmiMlBiiitohaBinlaiilrtlirial  te  Ij  lioia'  " 
and  would  not  Iw  mMh  ataznnm  «M  anBtriblltnr  M  fti 


Papf  r  liniiiur;  &u  lionr  or  mor«. 

Our  hnn-:i-iry  !x^f-ist\  iiifoTuiH  me  that  therr-  is  sucli  n  ?-:atcilyof 
Papft-  la  view  liiat  lie  may  have  to  fall  back  upon  a  visit  to  the  Cor- 
IK^tiun  electricity  works  la  All  ap  ■  M  ^  MlUllMli  I  imA  haidJj 
»ay  that  Uie  Lighting  comoritlM  wfll  bo  nal^to  Itollllate  soeb  a  rint, 
as  the  <!h*irnian  hais  always  taken  a  keen  inttn-e^it  in  the  work  of  oor 
centre,  but  I  hope  it  vrill  not  be  neoeesary  to  ulti^  up  one  of  our  (ow 
r^trular  meetings  in  thi^  uar,  ae.  if  the  members  oesim,  it  can  be 
arrAj^ged  instead  for  rionie  .s^iturd^y  Hft^-i  i)r>;'n,  when  tho| 
ot>uM  bs  inspt^cled  nudex  cioit;  favuiirabiie  conditions. 

In  conclusion,  gentlemen,  I  have  to  thank  you  for  your 
here  to-night,  and  to  express  the  hope  that  at  the  eloso  of  the 
»  Alii  inn  our  proeeeding3  nill  &how  that  we  have  mode  subetaaiial  |  _ 
111  iklvitticing  the  intt're-i-  of  the  profrsEiLia  U>  w I lich  wc  have tbO IWOaT te 
belong  Mtdof  th*  In>lituliur.  w  liich  nfij"!*'  ly  ri-prrsmt'  it. 


IN&IITUTIOS  OF  ELECTBIC&L  SHGINECRS. 


At  iiie  tirst  meeting  of  the  Inntuutton  of  Electrical  EngineeiB  of  tha 
11)04-5  issstno,  held  on  Thursilay  last  week,  Novembw  lOlfa,  Mr.B>  K, 
tiray,  the  retiring  president,  who  was  in  the  chair,  diatttbllled  tko  pfa> 
miumt  awarded  by  the  Cuun«:il  lor  thi^  past  session.  The  names  ot  the 
rucociwtol  authors  of  Papers.  Ac,  wtine  given  in  our  isaiie  for  Jone  lOlh 
last.  Mr.(!r»vt!ien  viojnUid  thi'  rlir.lr  Iniavriurof  Mr,  .\!.  xanlcrSiemms, 

S;r  W  lld.rxM  I'llKCCK,  V  V.H..K.C.n..  ■.ii  jiroi.  ...■ju'  avoir  >-)f  thanks 
to  the  i^tiiiiii;  pre^^ideist,  Mud  Ih^  ^it-'  did  nut  ktuiw  wh-jvber  his  accidental 
appearance  that  evening  was  doe  to  the  magnetic  infloence  of  the  name 
Gray  or  not ;  but  this  he  could  say,  that  after  an  ooquaintance  ol  qtiiti! 
30  yari  cr  mors,  ho  found  Roliert  Or«y  ibe  xanii:  Robert  (Sray  whcri  he 
kUL'.r  ivhi  n  4  boy.  Ho  had  knows  bun  perlomi  miinj  dutie-  of  the 
greatost  rosponsibility,  and  hs  had  always  gone  throngh  them  with  the 
same  genial  expression  on  his  laoe.  He  eouM  SO*  spaak  of  Mr,  Qnj't 
duties  in  the  chair,  becaass  an  unforttinate  Illness  had  kept  htm  away 
from  tlic"  Iniititi.tion  for  many  months,  but  In  tiie  uossession  of  tact  in 
dealing  with  nmtt^rs  be  knew  ol  no  one  who  ooula  tnrpass  him.  One 
thing  Lr  could  s^i^ak  of  in  connocllon  with  hist^rin  of  his  oScp.anJ  that 
wa«  his  niuniliecr.ce.  Altbo-atrh  ii  .Scotfiuan,  no  mii'  liidd  nioney  in  sudj 
small  regard  as  their  past  president.  AUo  >»  couuection  nitJi  [ho  UUle 
txmf  that  lb.  Oray  had  piloted  to  America  this  year,  there  wd^.  the  mont 
maalBUHis  opinion  from  everybody  who  had  returned  tr^im  St  L^uit 
that  the  dij^nily  of  t'lc  Inititution  cjiild  not  liiin'  Iir<!ri  belter  uplield  than 
it  lind  been  He  therefore  propoec-d  '  'I'hur.  tbn  br^^^  lliaiilii  ol  the  ln«tl- 
tuuou  ot  Elecuiuoi  Engineers  Im  given  to  Mr.  Itobert  Kaye  Oraj  lor 
the  very  complete  manner  in  which  he  has  tilled  tho  oflloe  ot  PfHitat 
during  the  80  months  I'.mA,  and  for  the  indefntigable  personal  attmliOB 
that  he  has  given  to  the  duties  of  the  ofBoa." 

Prof-  SILVANtTS  P.  THOMPSON,  F  U.S.,  who  s«coiided  the  vote  of 
thanks,  said  he  felt  jierfActlf  enrf  tliivt  erery  ntftntwr  nf  the  Inftilution 
would  agree  ^.tli  tlie  wuidj  of  iS;r  Willintn  I'rcecc.  Mr.  (,rny'*  lii'l  been 
All  iMOSually  long  preHidency,  hsgiaoiBi;  a  little  before  the  ordinary  time 
In  ((itr  tkM  ba  m^tht  preside  during  the  visit  to  Engiand  ot  tha  lattr- 
naflOoal  MsaUiift  of  l^legraph  Engineers  io  Juiw  mors  than  a  yaar  1(0. 
Evoryone  would  remember  how  splendidly  the  lostitiJtiwi,  in  the  pmoo 
of  Mr.  Griy.  fecaived  (he  delef^at-js.  and  gave  them  that  cuiioert  in  the 
Albert  Holi.  the  expeojieii  o(  which  none  of  them  would  ever  know,  but 
which  they  knew  could  have  fallen  not  very  lightly  upon  the  shoulders  ol 
their  late  president.  Mr.  Oray  also  ssrvad  as  their  ligurebead  daring 
the  trip  to  northern  Ital^  and  everyone  who  took  part  in  that  tour  most 
have  recognised  how  admirablyfilt-'d  he  was  to  represent,  by  his  dignity.cour- 
tf.-.y  itr.il  iitiriiMlity,  ail  that  was  best  in  an  EngliOi  yontti-iimn.  Further, 
he  did  uti:  »iin'v  wlist  they  would  have  done.  v. her.  di-ivth  nuddenly  took 
away  their  Ut«  lanii^ted  seoietaiy,  Mr.  McMillan,  li  u  hai  nut  btiea  for 
Ifai^  prosidsat,  wlM,  iMIlV  HMK  mugh  he  was,  devoted  himself  almost 
Irifbt  aad  dajp  M  fll* bacbuaa  ol  the  Institution.  His  devotion  in  that 
emcri.'ency  could  never  be  exaggerate  1,  and  fir.ril'y  thi  y  had  Mr.  Gray 
piloting  a  |*rtv  around  the  Amcri.n:'  Siatis  m  tbi'  wuy  s.r  William 
Preoos  h*4  dsMribtd.  Mr.  Ofay's  piejidenc;  had  been  so  unnnaUr 
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loofi  one,  iiurk«<)  \>y  « iiuiiibcr  o(  unique  evenU.  aiid  Ihfj  wacSi  tlbtAih 

{<)r  titt  in  thi'ir  lirjirt-,  ttic  y.&r  nj  offn-i"  wh(>u  Itob*ir«  KstuCiray  was 

|>Itr.i4enl  ^J^  ihi*  hl-itll-lticin. 

Mr.  ALKXANDKK  S1E1IKN».  in  putting  the  vote  of  thanks  to  the 
■Mlim.  wUth  w»«  «wrrl*d  mo^l  enthuiia^ticailv,  Mid  be  npaltMl,  ai 
llr  Or*;'!  imiBAdiate  «BCi>"-«ir,  the  e xampk  ho  hud  ;  for  U  mmld  be 
hopeleu  to  (oilaw  it. 

Mr.  It  K  GRAY,  in  returning  thank>  for  the  vote,  f^tld  ttuit  ttll  that 
had  been  aeenDpUxtitd  eanM  nol  have  baM  dpiM  tail  («r  the  bttp  of  a 
Ter7  willing  MimttUl  «l  UfttfaUB  at  A«  fITWIWWt  •flhim  •(  the 
In>titntioD. 

Mr  ALBXAS'UBIl  HISMRNS  Qum  delkmd  bU  FNtMcBtU  AaMrof . 
which  WW  xiveo  in  tall  in  oat  last  i«iie. 

A  Ml*  fl<  UiMk*  wnnMd  by  LImI^.  OBOMnOJI,  lad  HMJixinl 
>9  Mr.  9,  B.  KIKOSDDliY,  m  narriMl 


Vbnr 


CMTIMPOBART  KLICTRICAL  SCIBMCB. 

[Cotnpile<l  by  K.  K.  Foi  rnikr  u'Alkb.] 
NmPhtw  iliUr. — H.  T.  Simon  iltMcribota  new  pluM  meter, 
Mii  tippKM  it  to  tba  tiMmnission  of  the  indicationi  of  the 
con|ini  to  A  diitanBOb  a  truuminion  which  Iim  m  inpMtsnt 
tpnlieition  to  the  ii*viK«tMn  of  irt*ii  vaewls.  The  phuemetoi 
14  uvuiA  ii|>oii  the  wetl'liaowii  outiciil  |iriiici]ile  that  two  ciivn 
kriy  polariMil  \-«etar  Mekb  of  the  euie  tmplitnile  biit  opp  wif? 
divectioo,  wheo  mnerimiiOMil,  «oinbin<<  t<>  r  rm  a  linpurly- 
pobrind  veetor  Held  whoia  tfimnth  only  •kpoiKl^  ii|>-iii  th ' 
phMediflbnnceof  the  routing  tieUl«.  U  tvra 

twhh  arc  (hiu  st)periin|toM>i|, »  ma'^- 
iioiio  nhoniiitiii!;  Hcl<l  i*  o'  t  unr' I 
which  is  Ktcaily  in  iHi-oontm  i,n  .iny 
given  pluso  ififluriimi-.  li:it 
Uiruugli  an  aii};le  >"|i::il  Im  li.tli  tim 
diircrcnco  when  t!ic  ]ih;i>^u  ;»lt.  red. 
A  liraim  r;jlho'lr  lulie  iii.»y  It  u^'t\ 
foi  ill  iiiMii-<tt ;itiiig  the  princiijlc,  'mt 
•tticnui  111  II  |>i(  ii'iH  some  amnginuuiii 
like  th.if  nIi  uvu  in  the  tliagrom, 
where  a  •mall  mirror  ia  attacheii 
normally  lo  the  eihl  of  u  thin  stcvl 
i'o<l  whose  pcnod  of  vihratiun  i»  in 
unimin  with  the  nlteimtor.  On 
lioiinl  Hhip,  the  author  pro|>o«ea  the 
following;  an  Mn};cmcnt  for  the  trans- 
mwsion  of  tbo  tlirection  of  the  earth's 
horizontal  luognetie  force  :  iu  other 
wotils,  tho  flOn|Mk«s  reading'.  Two 
coupled  polyimM  generators  Iwvo 
their  uvea  normsd  to  each  ottter. 
The  <iuitk«  ficM  is  usod  for  exciting  oud  of  thoBn— Uie 
litter  ta  a  ndjrphiiao  certli  inductor.  The  other  b  excitod 
irnkfuuitnuy.  ITio  floM  of  one  i^cncrator  ii^  therofore,  ti 
with  nqiect  lo  the  vmmI,  that  of  the  other  ie  ixed  in  !i[Kico. 
u  hoCit  Rmatniw  era  oouplod,  the  poeitlon  of  the  vessel  with 
fl§tnllal]wiwi|^lMtie  neridiau  determines  the  phase  dill'eruncu 
of  thotwo  rateting  fields,  ami  that  ph-iso  difforoncei  can  be 
indiaited  oo  the  bridge  or  iu  any  [mtl  of  the  veasel  whuiu  .1 
eompaiB cannot  bo  placed.  The  main  ide;»  rocalU  the  pri)]i  i^il 
of  Weber  lo  use  the  ejrth  iu^lucror  i,,r  tlr.s  [i;ir[i  u,\  Imt,  tint 
i<rupoialMemjtohave  met  with  pruiubitivc  praoiiL-iii  ditheultieJ. 

[H.  T.  Sn»9t,  MfiiteiMrAt  Xeiliekri/I,  OctolMT  M,  1904.1 

Elertruiil  Ejff  '  /;.,,,'  ■,  ,  It  cxpla^ivo  mixture  of 
osygen  and  liydm^^cn  k  miroduceil  liglwcen  two  cyliiiiler^,  tlio 
inner  OIK  ol  which  i*  .1  thick  wire,  ntid  a  ■liHereiice  of  poteiitial 
is  ostalilislii'il  li.'twt.en  the  wire  and  the  ouu-r  cylinder,  a  How 
of  eloctviclty  t  i  thi'  wire  is  obicrved.  This  effect,  discovered 
by  V.\L  Haselfoot  and  Rev.  P.  .1.  Kirkby,  has  been  further 
aUtdic<l  by  them.  The  explosive  mixture  was  pciMed  through 
ft  dryinc  buttle  into  an  oxpluding  tnbe  proviilc<l  with  intluc- 
tinn-coil  terminals  ;  this  was  eonneoted  to  an  aluminium 
tube  through  which  a  thick  wire  was  drawn,  one  end  of 
which  was  couucLlod  with  a  quudiMnt  el-:ctromoter  and  a 
Oiisnfantd  condenser.  \\'hen  no  explosimi  occurred  the  I1e.1t- 
ing  of  the  wire  alone  produced  no  electrTuJ  Uffwoli-  ,The 

?raiMtiD  of  the  uiMd  gaaca  before  explosion  ntneed  froHh 
4nm.  to  lOSmrn.  It  wne  found  thit  the  sign  ol  tSe  potcn- 


tint  of  the  ontcr  cylindev  was  iiunutcrial.  On  .'pplyin^ 
^  ,1111'  Ml  or  volts  the  jiimmnt  of  etwlricity  depoiiited 
oti  the  inner  wire  by  an  cxplniiiiii  w««  from  onc  lifth  to 
2  miero-coulomlie.  The  wide  vaiiuious  m  the  ninoant  are 
nttiibnt«<l  by  the  authors  to  tlie  urn miit  nt  i;iii_  \|iliii|od  ^a»>B 
boin;;  from  -"to  10  per  nii'  of  ihc  l,'i>  m  iL'iii.illv  prenent. 
The  chief  intercut  of  tlio  tvsu  t,,  lies  lu  llieii  bearing  on  the 
(jtlestion  wliutlii  i  ilui  iinnlui  imn  of  molecules  of  wat*,'r  va[K»ur 
from  atoms  of  hydiu;{en  and  oxygon  is  accom|>auicd  by  the 
formation  of  ions  lo  a  coiiiparuble  evlcnt.  The  authors, 
therefore,  calculate  the  ra'io  of  ions  fonned  to  .itoms  combined, 
and  iind  that  there  are  some  lU  million  molecules  of  wiiter 
vapour  forme<l  for  every  p:iir  of  ions  pnHluced,  and  that,  to<i, 
when  nearly  10  per  cent,  of  the  mixture  is  air.  The  author^ 
think  it  buhly  probable  that  the  electrical  effect  U  not  a  direct 
result  of  OKaicd  action,  but  that  it  i<  a  secondary  cflect  due 
to  I)m  enormous  avoiint  of  host  set  free  bj  vlwaiical  unioa. 

[fUacxjMoi  ■■aKnuTC,  nOamfUtal  Mmtmstmi,  OeU^,  IMM.] 


AVr  Tmiufomtfirm  Pirx!u'i<  nf  ISndhim.  E.  lJutherford  h** 
discovercti  two  fiiither  products  of  the  tt'.in«forni:kt ion  of 
radium,  which  he  identilion  with  lioffmaun's  radio  lo.id  an<l 
Mine.  Curie'n  |>ijli-tiiiiiii  ir^ji' < 'ivcl;  .  r}i<  ne  priwliiit*,  called 
by  the  author  raihinn  !>  an  l  i  t<lriiiii  V.,  :iie  priHliirls  of  the 
slow  decompj^il ion  ot  tin- :ii  r  l''|i'i»ii-  Ifli  du  uu-"  iljcxiMise  l 
to  railium  emanation.  l'h<j  iiuthor  ••i^ti  iht:  iotlowin;;  table 
of  the  various  pn»lnctiof  thcdei-oni{M»ition  of  railiuni,  T  bcinj; 
the  time  rie<]uired  by  each  l>ody  to  li«  h:\lf  traiiifomK^d  into 
the  next. 

Rjullum  . , . .  about  I .Mii  year-..       lladiuui  (    S8  minutes. 

Kmanation    I  dajs.        lUdium  l>  ....  jUkhiI  44)  jraars. 

Itadium  A   3  minutes.   lUdiom  K   about  1  year. 

RaitiamD  41  minntaa. 

Of  all  those  Wlics  the  first  throe  uid  the  la«t  emit  a  rays  only. 
Ha  lium  U  cmitu  no  ray«,  radium  t'  omits  n,  ji  and  y-rays. 
and  p.idium  l)  emits  /?  rav.<  only.  ILtdiuni  l)  and  radium-K 
must  lie  [ire-.riit  in  pitchblende  111  iiiuDunts  |itiiiii>rtii oial  to  ;1il' 
<)Uaniity  of  iridium  present,  and  should  l>c  c-ijulilo  ui  »cj>ara- 
tion  from  the  mineral  by  suitable  chemical  nietho<ls.  The 
author  pre<Iicls  tlioir  pnijiertios  as  follows  :  Tins  /?-r.iy«  ai-livitv 
of  radium  I)  .ihoul<l  liii-.kv  ;•)  about  half  v  Jui'  in  in  vimi  ^.  In 
consei|iieiice  of  theiliaiii;e  nf  1>  into  E,  the  Lidci  ui  aliith  ^;ivL', 
Jiut  ihii  'I  r.iv  aidvily  "  ill  increase  fm  .i  f<'w  ye:us, 

pasii  tlitough  a  luaxituum,  auil  th.'ti  decrease  with  the  iiiik'  nn  1 
fall  to  half  value  in  abuut  tO  yea'H.  Since  the  rate  of  c);an;:i- 
of  I>  is  about  'JO  time4  as  fast  as  radium  it»clf,  the  activity  on 
■e]iaratiun,  measured  by  the  numlwr  of  electrons  oxfielled  par 
SCO  1:1 1.  A^'inld  be  times  as  ({rent  as  from  an  cpial  weight  of 
1.1  lluiii.  Tlic  u-ray  activity  pr4vliiceil  in  it  should  al  any  time 
be  callable  of  separation  by  adding  a  bismuth  plate  to  a  solu- 
tion of  the  anVitMioo.  R-vlium-K,  on  the  other  hand,  should 
emit  only  a-ray^,  ami  its  activity  should  fall  to  half  value  in 
about  one  year.  The  siibitance,  whou  fraelilj  prapared,  weight 
for  weighty  should  emit  about  1,000  times  ai  many  u  partielee 
as  fraanl7  prepared  radium.  The  author  shown  that  both 
Mtrekmld'a  ranfio-teliurittm  and  Madame  Curie's  polonitim 
reeemUe  radiom-B  in  aO  their  chemiegd  and  radio«ctivo  jiro- 
partial.  11m  wMlior  is  engaged  in  aa  aStampt  to  aa]iacata 
radhim'D  bompitiAMeade  by  a  simp'e  mUhmL 

[B.  ftunaaroaai.  fmm^AM  JTstfadNr,  Nofmibir,  UM.] 

Pittftitlats  iu  ./ir.— 6.  Waller  compares  bit  fomillb 
for  the  discharge  pot«ntial  over  a  dittanco, «/, 

with  that  tjiven  by  Daur, 

much  to  the  ddi'aatags  of  t^  CovmM',  M  isreelng  mitch  bettor 
witb  olmrvatbiM.  BiH  tba  Ifaat  fonnd*  only  appUea  lo  dis- 
unce^i  Krcat«r  than  Sen.  The  auUior  dnws  the  iatenatiiig 
eonchuion  from  his  formula  that  whatever  the  length  of  the 

siKtrk  >;iii>,  the  cnirent  at  th*  moment  the  sjurk  i..  formed  is 
always  the  same.  In  Other  words,  the  genesis  of  a  spark 
rer|inrca  what  the  author  terms  aoonstaot  minimum  ioniiation 
current,  the  latter  being  a  link  between  a  conduction  ennent 
Md  a  diaplacemdDt  current. 
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■LCOTRIOAL  BOOKS  AND  PUBLIOATIONS. 

Ml!  Sx'ii,  ffmifaftrs,  and  ttUr  PuiUcatUm  earn  tt  »rdtrti  Uriet  »f 

" The  Ei.ECTKlclAN 

'•  Electrician"  SK%iti»f  Standard EUetHd  W»rkt»ttrutnlf»HiHtf 

'CTB  mtoTRioiAi"  naoiBMAt,  tBUMr  iMumiiT  in  kavd 

MOK.  SabMsripUoa  pIlM  Tl.  6d.  9—t»»*  mtrm,  baton  Hit  D«<wml>«r  In  taj 
TCU  ita  uozt  •dlHoB,  P«MI>Im4  ttxnt  n't  Juawr.  Trim  :-i  ;  pnat 
U.K.  1^1.  at.  :  Mttdt  OdUibIm  KBd  >btM4  ITi  I  TTslUd  HUUi  1  i  *\.  Fall 
Dtont  of  tb*  CooUlito  of  till  Diai'TuKT  ARI/BAJIIIIIO-  ik  ^.nt  Imt  rn  AppilclUftll. 

BAmtMOK  TCK  TnjupruoAL  ULMUian  Jt  jwrnra  mmb.  ^  ^ 


 Pffefc  Www Mnt9Wt  Ufc po<t ti —   

Tioir  n»  mocao  mmnm.  B6Lit.,poitiM». 

 'rHMLATura.  UkN,  


BJKimoAJ.  n 


B,  I«t.«d.,MM*(Mi>)iradUa.   

ovioi  TOiuBiukin  ouu  nmra. 


By  J.  BUOS  TO«M. 
nMMMM..  Wf 


 I.e.  FiRHn  aad  J.  C.  H.  Oaut.  7t.  ed.  B*i,  tor  wat  

BASK^ACnvmr  :  An  BltniMiUrr  TrwUie  tram  lha  SUadpdM  Of 

Icimlloii  TlvMrr.  Bt  mmir  W     i  r.  f  ,  M  A    lu  r.)  tt*t. 
ELECTRICITY  DJ  AaKICTn.TVBE  AND  HOnTTCULTDRE.  H)  Frol.  s  t,r»  t  «, 

"THE  SLB^UOIAW"  WOUOUaV  tOaOB-BOOB.     HIM  tff  f .  0. 

RtFFUKL.  .V' ir /(rji'ioa  rapnpwaami    _  _   

FRUUBTBAmain:  nt»tMiif;«t«li«BBinaitab  i^v.B.aMim 

lOiL  fld.  n«t,  po«t  Cra*  lis. 
UOOinUlBT  UrmOBi  Th«lT  nwwT.Ooaitraeltoa  ud  TTm.      I.  J.  WiMb 

lOfc  W .  Mt.  tOtt  (t<H:  1  U,   

BtBUOORAFBT  OP  Z  lUT  UmUTDU  ABB  BSXAXCH.    BditMl  br 

THE  POTKBTHHOnK  A»0  ITS  AnmrOTt.  Br  W.  C.  rism  9a.  iKWtbw. 
mcmVT  FOWBK  ABD  OBAKIBC  Br  ■.TanunCAaXB.  Km  HiUwniH. 


&ORMARINE  GABLE  LATUM  i 


tLXCTKICAl  1.AIIOKAT0KT 

A  0  v^tECfld  I.  L'y  I>T.  J,  A,  ruKixa. 
BBBTI< 


JTnr 


ELCCTROMAOa 


10  THBOBT. 


ABD    POKn  (KlMnrataTT  U4 

In  two  RtylojL  riLrt^c:3lui  on  KpplioaUM. 
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SPECIAL  NOnOE. 

NOW  RBADY.— ToL  LIU.  o(  ''TaBwBWiB^aJmaMa] 

ia  itrong  cloth.    Prloa  17*.  6d, ;  port  fradh  Ithb       Ako  naKTo 
btDdinij.   Prio»  2a. ;  fK«"n»,  a*  5d. 

A  oumplet*  »et  r(  '  Thi  Elicthioiah  "  i;iS7B-l9CWi  can  now  be  rajrpUeJ. 
Tb«M  wU  u«  Tery  acarce,  imd  wriy  applkatiou  aliould  be  madib 

   rriMic 

-THE  ELECTRICIAN"  SUPPLEMENTS. 


of 


taWtananla  taiMd  fram  tfm*  to  Uma  with  "Taa  Euhttmclm  ■' 

CM  only  Ix  anpplird  Gratia  with  the  paper  during  tht  OUmat  vaak  of 
poblkation.    .^rur  that  dale  aii  ntra  eWge  ij  made.  ThaaaM 
tail  charge  i«  alwavs  printeii  on  the  .Happlcmpnt  at  Ih*  litna  0( 
The  halt  jcarlv  bound  Volunii-s  complttt.l  in  (»i:lijhrr  mui  .\prii 
all  Supplenuau  publiaheil  durinR  tbeir  naptcUTv  hall-year*. 


THB  BLSCIBIOAL  MANUFACTOBI  OF  IBOH 

AND  8T£EL. 
Whether  it  is  iwBctieBkla  to  prap«ro  iron  from  its  ores  bjr 

cloctrical  mctho'lH  hns  Im-ch  ile1>nte<l  for  a  <;ikkJ  man}'  yMta. 
There  hnve  been  frei|iiet»t  ami  intelligent  attcmitta  to  smelt 
oxide  of  iron  in  uliittut  il  futiiuLL>,  and  to  ■•It-iin  from  it 
ordinaij  pg  iron.  Sitnguine  inventors  foresaw  and  predicted 
th«  ftMilSao  of  <ln  bhflt  fiintRMiBiid  dreBBiod  of  a  time  yrhen 
a  very  Mack  inihi«lry  wotild  be  trangfcrred  to  a  region  when 
the  only  cual  lued  is"II(>iiille  blanche."  fJnuluiilly  a  saner 
.wn.su  [ircvailc'l,  and  it  began  f»  be  unilor.iton  1  that  electrical 
nictlioda  of  beating  afforded  no  royal  rood,  but  are  controlled 
by  the  xaoA  oobuimniiiIbm  oonaidantioiis  of  phyaioa,  chemistry 
and  commerce.  Naturally,  thoae  aountiies  which  are  relatirdiir 
poor  in  cual,  rich  in  watvr  power,  and  poaaessed  of  a  modant* 
iibunklaiice  of  iron  ore,  were  the  first  to  xniikii  a  practical  fMf 
towards  the  displacemont  of  tho  blast  furnace.  It  happan^ 
hoverw,  that  tbo  Uiat  fnniBM  b  •  foMy  oOeiont  tbenml 
contrivance,  and  has  the  great  advantage  of  some  two  or  UUM 
hundred  ycarit'  experience  at  its  back.  Tho  dUplaoBint 
looked  for  by  the  too  eager  did  not  oeear,  and  ita  oooormco 
continues  to  bo  improbable. 

But  though  the  gaoetBl  aubatitatioa  of  alaetrical  methoda 
for  the  more  usual  process  nf  smi  Uiii^;  i.s  remote  and  elusive, 
a  patticiikr  direction  of  advaucc  ha.^*  been  realised.  Tho 
poaiibility  of  treating  iron  ores  electrically  in  regions  where 
the  ore  am)  the  power  alone  are  ahundant,  is  generally  recog- 
niaed;  if  the  eonntry  having  these  adTantagea,  and  the 
coiniilcnifnlary  dniwback  of  iloar  furl,  happena  to  rejoice  in 
a  good  stiff  tariff,  tin  in  is.  at  V-x<.  a  case  for  inquirv.  It 
teems  that  this  ai) mm: I 'if  the  <|iK'^tiiin  prcscntcfl  itself  t  i  tlic 
Canadian  OoTernment^  which,  desiring  to  foeter  the  iron  and 
steel  induatry  within  its  borders,  appointed  a  Cowmiiahni  with 
j>ower  to  rove.  Caiunl.i  at  jncicnt  produces  no  iron  worth 
mentioning,  tlic  Government  did  well  in  obtaining  a  European 
expert.  Tbo  tiiubir  head  of  the  Commission,  .Mr.  H.^.Wki, 
waa  dinctod  to  engage  the  aerviccs  of  an  iron  and  steel 
speeialiat,  and  he  very  properly  obtained  the  o»«permtioii  «l 
Mr.  ^I  aimioktl  Tl'o^e  two.  with  >rr.  C.  V..  Pkmws  acting  a» 
■  ;>lectrician,  coustitutod  au  excellent  corpu*,  and  in  tho  puruit 
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of  their  dutieii  visited  the  principal  vorks  in  Europe  where 
sttol  is  routmfiiclured  t  !i  ■  tri.  ally.  The  CoramiMion  c  ii 
due  tod  th«ir  inqutriw  at  Gyainge  and  K<n-tfoTi>  in  Sw«dcii,  at 
I*  PiBS  awl  Uv«l>  in  France,  and  at  Tnrin  in  Italjr.  Tbry 
iiivcftigati;  I  ihc  |iroces*o!«  of  Kjku-in,  Hkhoi  i.t,  Stassask  and 
Kki.i.kk.  Ill  every  cose  where  such  a  |>nHec<ling  wai  i«h 
»iblo,  they  saw  iiiclil  {"icpirei),  ilctcrminoil  tlio  ouIjmi;  ami 
«xpoii«tituro  of  power,  and  aaecrtaineU  the  f[uatity  of  ihc 
pnidaet  Tlwy  aueCMdoil  in  ncqniring  <lniring<t  and 
tojj;iaphi  illtii'tratin)!;  ihe  fiirnacpi  in  use,  un  I  from  tlie 
data,  |tr(>cuicd  with  no  lilllo  l.ilnsnr,  tlicy  liavo  |iri!|iureil  a 
very  notable  report.  Thi*  ri'imrt  hjw  only  w  ithin  the  last  li  " 
dap  be«n  permitted  to  become  puhlic.  Ita  a:iUer  in  ot  ito 
•olid  an  inMroit  that  v«  luake  no  ai>ology  for  iiroRontinj;  iu 
pitb  to  am  reailen  and  appri«in|;  titom  of  Mich  coneluiiona  un 
may  fairly  be  drawn  from  ft. 

Xi-LC's„ir ilv  :it\  \  ML'li'lv  ill"  ii  |r.it  -IS  ;i  ivliifl'  is  -loscriptive. 
It  n  uni<)iie  in  pn-ieniiiix  <>>  <>»e  cover  liii  I  without  ft-uit  pn.^ 
an  account  of  proces-^es  which  iiavo  Itecn  dejeribed  htllMrto 
chictly  hy  (h  >»c  intorested  or  jgnoiut.  lu  aUtcmwla  are 
BUpp-irtei  liy  ;'Tp<:rimentai  nuniltt  ori^nal  with  Ui4  Com 
m:»3ion.  Thii«,  on  this  ground  alim-v  i  .  ii  a  documeMt  ..f  di.' 
hijjhoat  value  B  it  c:ub«dde  I  in  tiie  deKription  arc  crystaU 
of  Ofnnion ;  tlic.fc.  0.4  in  natuiul,  ii;naiiat«  in  most  put  frooi  ihc 
ctc  'I  rvjHTt,  Mr.  Haicboiui.  The  C«xnmi«aio«»  «pp«ni%  with 
gtc.a  5.ci4  =^  aiiil  propriety,  to  have  ado|it«(1  his  conrlmions. 
I'rohahly  thoio  of  «mr  r.'  i  i  <  wK  i  li.iv.'  fi>!I  .w.'il  this 
qaeation  can  predict  with  fair  accmacy  the  nuliirc  of  those 
eoneliniioBa.  Put  very  hrieHy,  tnc  oflicial  opinion  of  tiie  I'oui' 
niwion  i*  that  pi^  iron  can  be  produced  from  iran  «tc,  mmI 
atoel  of  all  gra>lc«  C4in  be  mvle  from  pig,  xerap  and  ore  in  the 
tk-cti  ic  fliniact-  with  ai  much  >  is''  11  1  .  .  :  t,.iii!y  is  r  in 
accurcd  hy  the  cuatomarjr  me(hud»:  tb:il  (ho  piixiiiction  o( 
pig  iron  is  not  to  be  UMWght  ol  in  a  place  where  fuel  i.i  ch«*\\ 
Imt  may  he  praetiisthle  in  a  country  liice  Canada,  it  heiti^  under- 
rtoixl  that  thin  view  is  to  be  con«idcrc»l  prohnbln  rather  than 
c»taMi«hc<l  :  ilut  the  manufartiin'  (it  ln.'h  grade  metal  of  the 
claa  of  emcible  ateel  can  be  conducted  with  ecjnomjr  inaevural 
forma  of  eloelrie  furaaeo;  Una  praduel  ia  axediant  and  the 
preparation  far  cheaper  than  in  the  old  pat  prooeai.  It  U 
sa^icioiHly  .suijgestml  that  special  alloys,  tungsten  stt'el  and 
tlio  like,  may  well  he  m;>ilo  ;ii  mmace.'^  which  fritm  tln  ir  ii  itnro 
cannot  adversely  influeuce  the  quality  of  the  metal  thoy  yield. 

To  the  speaialist  all  thaw  propoaitionapraaeBt  llmt  daim  foi- 
cntisiilcrri'.iiin  which  i*  the  right  of  ohl  frictil«,  ffc  rp"-civea 
them,  lu5  believes  in  them ;  the  absence  of  the  unexpected 
appcaU  to  his  kimlly  con.aervativc  instincts.  But  the  oleclrical 
aad  metallui^Kioal  world  ia  not  made  up  of  specialiato  in  thi« 
field  and  it  is  fittinf  that  the  tmtb  eonesming  iron  smriting 
aii  l  slLf»l  manufaclme  hy  ele<'trical  meth<)«l»ahouhl  he  published 
with  aiithiirity.  The  lalionn  of  the  CommiiiDion  have  ma*lo 
'  tUa  posaiblo,  and  the  work  Rtands  a  monument  of  lei:i(ima(c 
Oovammant  actitity,  directed  with  inleUigenea  ^nd  achiaving 
HaioaL      •  ■  v. 

REVIEWS. 

(Co^Hm  of  UM  aailMIMIlUffntr*!  w^rV  •>  rrxa  be  b:,/!  frOBl  TV  ltl/.-tr\£ian  Omcf  posi 
fn'-  ois  t««(lpt of  pabHibeil  i<rl  «    Ailil  i  ^rcawi  foe  khrnail  ar  (at  ioraivi  booka.) 

Handibook  in  Cable  Braak  Localisatioa.   By  Ei.«*np  lUtaoNn 
lUakKB,  .M.I  R.E.   (.\lab«iter,  U»t«b<iu«  Jt  Co  )  i: 

It  is  intendoii  that  this  handbook  should  Ik.*  used  with 
Mr.  Raymond  Barker's  Calculator  Board,  tlia  u*ei  of  which 
it  explains,  whilst  a  summary  of  hnruk  localisjition  UntU 
reduced  to  a  uniform  nomoncUtiue  is  apimndeil.  The  con- 
damation  of  the  data  nooired  by  tbo  cablo-ahip  electrician. 
ki  dm  fom  of  cnma,  ia  dn  objeeb  fidfilled  by  tha  OalenlaUir 


Iki.ail,  (in  wlii<-[i  are  collected  upwards  of  20  curvea,  cmho<ly< 
ing  break  locilisation  furmula'  and  <ithcrs  relating  to  sub> 
marine  cable  work.  The  derivation  of  the  clesired  vahia  from 
any  cnrva  is  rapidly  and  aoenrataly  oittained  by  tbeincebanieal 
movanent  of  a  tu'ir  of  cntaon,  wnvanely  intoodad  to  aorva 
for  the  cn^ical  plotting  of  nanlta  on  a  callnloid  w«rking 
shoak  Bath  thk  eonatioctHa  of  date  and  Its  oxptadDation  in  the 
uwmmI  hatrg  been  aliborated  with  ^reat  care,  and  form  a 
valuaUe  aid  to  the  cable  ship  etcctrician.  who,  wo  tliiok,  will 
find  that  the  trotible  taken  to  familiarise  hiniscli  uiih  the 
workinj;  of  the  Calculator  Board  i«  amply  n-jiaiil.  i  no  only 
<lrawbai'k  to  the  utility  of  such  a  system  is  the  >'iiiifii>irin  v  hiili 
is  !i;ili!c  to  cn?uo  «hcn  the  iiiimbi  r  of  co  i>i-,|iii:ktcd  cuives 
'  m^'mN  .1  I  lit, nil  l;iii:i  I'll  the  other  haml,  if  they  are  dis- 
uiUiUt  1  uvci  i.vvcr.'^l  sheets  one  lo«e3  ibc  advantage  of  having 
all  the  curves  in  inalant  reodinoia  for  na^  which  tbo  Calculator 
Uoanl  confern 

The  Lite  Waller  .f  NTurphy,  whose  loss  v.  .is  s  i  «i  l.'l\ 
Limcnlod  hy  his  miifiirca  in  the  cable  world,  amongst  liis 
niaiiy  nuilribiitinn.')  to  the  mih;  l.in  ,ti\('ii  of  liK-alisjtlioii  work, 
showed  thiit  the  two  ciirivni  break  methods  can  l>e  thrown 
into  11  grncriil  form  which  1  i>nipri^''*  Iwlh  the  M.uice  and 
revor*aU  tcst«,  which  oii!;ht,  acconliiigly,  to  be  capible  of 
inclusion  in  Mr-  lUrker's  i-olicction  of  cur\  e». 

It  might  almost  be  thought  that  tlie  subject  of  cable-break 
(eats  had  been  over-elaborated  by  the  numcroui)  careful 
researches  which  have  been  made  in  it.  When,  however, 
heavy  condiictort  are  under  tcft.,  in  whiL-h  an  error  of  2  or 
9  ohms  in  the  1  <<siHtaiiee  allowed  for  the  esiKMure  is  equivalent 
to  a  noiit  of  the  line,  eable  olaetrieam  Talna  tbo  reliabtliiy 
ensured  by  apjily ini;  lovcral  methods  to chedi  one aBotbcr ;  t$A 
in  onlcr  to  avail  themselves  of  this  tliey  raqnin  tha  bast  obtoin- 
able  eoDd>inati(Hi  of  rapidity  with  aeoiDaey.  Mr.  Kaynond 
Ikikair't  system  ftppeaiv  to  lie  deoidadly  a  step  In  thia  dirae- 
lian,  besides  Wing  e<pially_  appIieaUo  to  a  g^t  vaifety  ef 
other  engineering  computations. 

The  Electric  Tramcar  Handbook.   1  1  \v  a.  \  •■.>«.  (Iiealflni 
|{.  Alabasisr,  Ustahoow  A  Oo.l  its.  Gd.  n«l 

\Vc  have  testc<l  this  modest-looking  volume  liy  carrying  it 
alioiit  a.<  a  |io<'ketrlK>ok  for  several  days  and  referring  to  it 
from  time  to  time  aa  qimntions  have  occurreil  to  us  to  which 
it  ought  to  have  answer^i.  The  test  ha.^  given  goo<l  result^ 
and  we  can  recommend  the  hook  as  a  handy  remenihraneer  OR 
the  electric  ecjuipment  of  tramcan.  Tha  daaeripti«is  and 
diagrams  of  oontrollera  ami  their  comieirtiens  is  especially  full 
and  up-to-date,  but  that  on  p.  47  would  )>c  more  eouvenwnt  if 
the  block  ware  turned  the  right  way  up  to  agree  with  the  titliqg. 

Whether  the  book  irill  appeal  to  tbe  average  moiormaa  is 
another  question.  Tbe  motoman  would  ho  greatly  the  better 
for  reading  and  understorKling  it,  but  the  iiiajoritjy  wonU  pro- 
bably find  it  too  condcn-icd.  That  is  liardly  the  anfhor's  fault, 
and  whatever  may  he  said  about  cxp1:iii;iiiiiii~,  tlu'  instrut  liuns 
what  to  do  are  generally  very  cont-  t,  ilemls  uxjii  oss.eii  and 
to  the  i">iiit.  'Ilie  I'Onk  nii:;lit.  in  f;irt,  be  1  niiit' ntjlily  fp'it 
into  iwii  parts  oru-  of  ins;i  ucuons  to  motormen  for  the  work- 
ing of  t)ii.'ii  r.irs.  ;in  I  the  other  a  rcmembraoeer  for  motor 
inspei-tors  and  slied  (urt>men. 

We  notice  one  exception  to  the  usual  ckui m  s:.  of  cn  [in  ssion 
On  p.  90  the  motorman  ia  told  :  "  If  tlie  Mwur  hau  \n;wi  olT 
for  some  tinii'.  iml  u  considerable  number  of  cars  have  to  start, 
1I0  not  the  half-s{>eed  notch  for  a  few  minute's,  so  aa  to 
giu'  t)i<'  |K)wer  station  a  chance  to  t^iko  up  tbe  load,  and  each 
car  should  he  allowed  to  get  into  mouom  before  the  otherspiit 
on  power."  Now  we  want  to  know  which  car  is  to  atart  lint. 

LoIaFeadamentaleideLElcctrodiimte.  iwr  Ta.UvntKtf- 

tessearli  I'Univertilr  de  Nancy.    (Pnris  :  Onuthirr-Villars ) 

This  i.s  one  of  the  voluni' -  dl  ilis)  series  of  "  Ilncyclop'>die 
Scientiti<)uc  des  Aide  MiSmoirc,  auii  consists  of  181  page*.  The 
book  commences  with  a  doseription  of  first  and  si-cond.cla-ss 
conductors,  and  at  once  plunges  into  a  definition  of  Ohm's  law. 
I  >ii  the  next  few  ]>ages  one  is  introiluced  to  the  theory  of  ions 
and  their  classiticution,  and  the  reader  is  shown  that  <lihite 
sulphuric  contains  three  ions,  while  the  stioni;  acid  i^  only 
diaioeiatod  into  two  iona.  Xhoix  followa  the^  mechanism  of 
clectralyais  with  tlM  tmnl  ncperim«nt«I  ttools  ot  the  velocitiea 
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of  tlM  mu;  thv  iwrt  cf  Dm  look  ii  eUurly  written  and  wl-U 

On  p.  143  the  theory  of  ctcctnilysU  h  expanded,  and  the 
Anthor  di-Hcusses  the  importinco  of  the  K  M.K  in  the  Mpam- 
tlon  of  metals  from  luixeil  (M>hilion-:.    Chiptor  \'.  ia  chictly 

ilevote'l  t<i  :i  ilisi'iK-iion  r>|  t.lin  M/  vt  nf  ijnor^^'v  in  tlin  ctoctn)- 
]ytic  cell,  till:  lriiuslunaiil.iuu  uf  tl.ciuicil  iui-o  clriitiicul  chuil'v 
l)0!n;j;  c.iri  fully  explained. 

l-'ium  lieginninw  to  end  this  linJo  hmk  in  ilcvotod  to  tht; 
thoorotiiMl  siilc  of  i;lf(;Lr(i  clionii-try,  ;mil  aliiuM  entirely  to  tho 
physico  niatheiiiiitir.il  [lufi  nf  lin-  •-ul>juci.  in  «onr.e  rctpeets  it 
remind^;  mu-  ol  tlu;  mtv  nsi'ful  li'iok  by  Lc  liUvK',  which  «,ih 
the  hrst  ni  i(«  kind  .tnd,  ive  may  add,  the  he^t.  Ak  n  mutu:t  of 
fact,  one  h  iMicomin;;  a  little  tjre<l  of  tho  hooks  on  niathcniatic4>- 
physioo-electrochemistry,  whicli  arc  now  hciti^  turned  out  in 
«uuh  profusion.  Thoy  ure  all  of  them  Viascd  on  Lo  Blanc's 
)»ook,  and,  aa  haa  a]rca<ly  been  aluted,  they  arc  none  of 
them  bettor  and  very  (e«  of  them  aa  good.  We  are  rather 
afraid  that  ao  many  books  •(  this  kind  being  published  may 
ntlwr  otaetin  tlia  extremely  important  benring*  of  the  veiencc 
of  clcctrueheuntiy  to  induitiy.  Tiie  average  reader  is  apt  to 
find  Uiem  rather  doU,  end  to  iay  that  electrochemistry  "  seems 
to  be  nothing  more  than  aynbols  and  mathematieal'  fomulie 
woven  round  a  eupantmettire  of  ions." 


UU  OF  lUCffMOITr  in  FICVOBIBI MXD 

V0BKSH0F8. 


corre-ipnniiijnt  tlie  following  aug- 
draft  rcgulaiioos  for  tho  UM  of 


\Vc  h.ivo  recoivcd  fi()tii  a 

gested  amendments  to  the    

electricity  in  factories  issued  by  tho  AwwOffieewid  publiriiNi 

in  7'!ii-  KlrHrin  rn  of  Off.  -JI.  p.  18  :— 

(  I  'l,-  .'.—Till-  1  iiillv  inc'.i.uiin  of  wiros  io  strong  metal  CAsinjB  is 
ebjecied  ici  oa  the  grouadm  ol :  InaoMstibilitT  of  cor.i^Qi^tArs;  diffitalty  in 
nuinUlniBR  latinfactorj  lotulMlon  tWiiKturK'^  h«»rt>n  <on<lii«tors  and 
eutii  in  (oUUj  enoloiiail  metal  tubinR,  owiog  id  the-  o>Qd«a»itiQa  o{ 
Btoitture  lu  inch  tabing;  dlflioulty  of  inipectii  tho  c  nditioa  ol  eoa. 
iiMtom  when  In  aerviee;  dIDieullj  of  looalis»-ii:<ii  of  fault*  and  the 
re^ll■<ly^!l^;  ul  aauie  due  to  lh«  SnueeeJrtihiHty  u!  ciri'licli'rs  ;  tncrcaspd 

flr«t  COit. 

Cable*  lupoorMd  «n  ioSuUttns  apoced  a  suitable  diitonce  apart  are 
imMf  nameiillli  aad  inaMi  the  imelation  reaisUoce  to  he  maintained 
at  Ml  naxlBinm  lain*.  It  il  tbanfore  snggeated  that  Clause  1  be 
amende  t<  follom : — 

"  All  wir««  In  oonnectioD  with  the  supply  shall  be  H  arranged  that 
there  dlmll  be  »  mlnimnm  iaagit  fmrn  ohMk  or  >n.  VImt  mdily 
•c«e«ii>i<>  ti>r  w I r w  ihaM  aaijlataly  aiiileiai  to  altw^  malal  or  ether 
approved  casing.'' 

CUm  A— Whtfa  eititaUy  Mgned  MtomaUo  ciNuit  breoJcan  at«  uMd 
ftb  naiiM«M«i^  to  OM  awilobM  la  larles  with  them,  ai  an  automatic 
eircalt  branltpr  ii  equally  r«ltabk  ai  a  (wilcb,  and  in  general  is  better 
at!iipi«d  !u  nprn  a  circuit  under  entergeocy  oondition«.  Tha  addition  of 
a  svticli,  in  tits  eircnmstoncea,  inerea.;;-^  tlii- 1' ret  cMt  «{ iha  inahllation 
without  iacrsosing  the  safety  of  th?  nrrikujemtnti  It  il  llMnfore 
Mggcstvd  that  this  olanse  be  amended  m  follows  :  - 

"  All  mains  and  branch  ciranit*  nhould  be  jiaVnitei  ly  e«)|Bfaes  and 
hnoa,  or  by  automatic  eircuit-breakm.  Whwe  •baolt.lMhMl  an  used 
(Ml  on?  pole  only  thay  obaU  h*  flttad  aither  vMi  a  Una  handle  defka,  or 
c  |i  v:«irnt,  to  prewt  the  pouiliSl^«r  a  clnoit-bnabr  Wag  b*H  In 
tni  B  shurt  oircoil.'' 

r  j,j«n,.  .l_(From  tho  vori  ••  protidiil  .n  tlie  !l(ih  ::ru- to  thn  oa.i  i 
tuTolvea  the  pcavi»ion  o(  s  sepaiate  switch  for  aiogle  are  lamps,  oven 
WMBOMMBted  ID  ««riss,andMafMt»lfaeaoiiti»to(nehlanMiBgiaiipa 
•M  Iha  pruBure  »cM«i  «0  *»)!•  tnNn  sartli.   Now,  wioas  nona- 

forlums  are  alrrt-lj  snppliwl,  sHif  more  will  undoubtedly  be  supplied  in 
Ihf  nnir  future  trnm  -v-tems  ul  (Miwor  supply,  which  aluo  faroi<h  power 
for  traction  purposM  at  m  voits,  and  on  which  systems  tho  negaUre 
fSS     .  ^  earthed.   In  the  esse  of  gronpa  of  arc  lamps  or 


similar  dsTices  in  series  between  the  oondndMs  there  will  b« 
300  Tolls  prearara  itita  earth  It  U  wiggnted  that  Ih*  MMta  cost  and 
coniphoatioti  ot  a  separate  switch  to  each  liunp,  owing  to  lb«  grouping  of 

lamp^  fiiriiMcled  oeroaii  a  500  volt  circuit,  besides  the  "tra  w^t  in%i  lv,j.| 
in  ihf  inrmg,  is  nnneoessary.  It  is  tlietvforn  r<!Coi:iiii<T..i!rl  ihni  t;i:'i 
clauso  Uj  Mnended  from  the  word  " provided"  la  the  litlh  line  t-)  On- 
end,  as  followa  :  — 

•■  That  whore  are  lampj  are  oonMiad  la  aariM  aeroM  eoodujtors  on  a 
nrcu.i.  :h><  pressur*  of  which  cannot  newl 6U  «olt«tlOU«a(th. it aball 
b,  4ui^  'irnt  it  one  double  pole  swiMb.  «ent«ai«lHty  plaetd,  b«  pMiM 
lor  ea«h  sv.oii  i«>ri-#«  lyt  arc  lftmp«  '' 

r/rtu..,    :,    -An  rr^srdB  lllt  w->rtU  ■   All  r.li'Liil  lunl.    <  (m  1  ncin.lfscent 

LlmM,"  it  is  snggoated  that  this  rlauae  would  increase  tine  coat  of  the 
imtanallan    tttatlia  lighting  in  fortoriv^  in  many  cases  to  a  prohibitive 
,  aalirdy  pi«lilM(  lb*  us«  ol  plain  pen>1ant  fitting  in 


positiona  for  which  they  are  eminently  &uit«d.  The  proTision  of  earth 
wires  for  th*'  nictai  parts  of  a5I  'isch  t1ttir,g«  ■•■vf>n  if  practicable,  would 
be  a  vrrv  .-iiijuLs  iitiu  I'utth-  -.  in  the  fivcnt  of  iho  lighlinp  being  con- 
nected la  a  tUre«-wtre  system  wiib  a  gio^indcd  neutral  and  oo  earth 
occurring  un  to  th«  metal  work  of  the  fitting,  thv  full  |Ki4eatiall 
tlte  nuters  ot  the  thr«»-wtre  system  would  exist  between  tha  f" 
(•arth-    Till'  frillfTwin-^' amfnffrn-nt  i-  llLirofi.rr  cuj'jiostKl  :-- 

(iii:.s~ion  III  ilir  '.Mini-  "  Ml  metal  hcl  lvr--  f.ir  incandeacent  limpf ," 
3(1  ilist  the  Amended  clnu-ic  will  then  read:  " The f nuB«* ol  oU  motors 
ftt.  1  meisl  easing*  of  all  wirati.  awilghia,  and  fnMa,  aai  aet-OMMt  iball  U 
ri);  lently  vonntetod  to  earth." 

CLaute  C.  While  this  apparently  refers  to  apparatus  under  ihe  contarol 
of  iniblio  supply  authorities,  is  it  intended  in  Ctsuso  6,  psragrsph  (a) 
that  the  provision  of  a  fu.-»:  in  llie  iii'iiKul  u  proh'titcJ  tinVv  In  so  far  as 
iho  »er\'ioe  Unca  are  coni:i'rni-il.  imJ  llni'.  tar-,^^  n.ay  m  iimid  on  botli  i^oles 
of  branch  diatribntlon  eircuits,  one  pole  of  which  is  connected  to  the 
nftutral  serrloe  lioca  ?  This  appHte  feitiaulivlj  In  U|hthlg  jB-""-*'-— ' 
wbtoh  are  aupplied  from  on*  enlar  and  tba  bwIibL  ef  a 


PSBH&NENT  WAY  FOR  TKAMWAT8.* 
yn  CBM,  T.  TAnM. 

An  ofnt^ntial  feature  nf  a  weU'Cqtiippod  truinwi^  or  lif^t  lailway 
ia  a  KQod  track.  U  i»,  llu-rerora,  advisablo  that  every  pooaible  tnaaua 
ahCNud  ba  odoptad  (eonsialent  with  raoaoiMble  evpensc)  t<i  enrate 
that  th*  peraianant  way  «h«n  b«  perfect  both  in  design  and  cob. 
striuaion,  for  in  nddiliuii  to  the  (ifJit  cost,  which  is  ubout  I'tt.OOO  per 
mile  ol  single  truck  of  Ift,  Mjin.  u'suge  (  which  \*  i>ppri>!ciniately  one- 
llvii  il  )f  ihp  total  outlay),  ius  proportion  of  life  it  far  lower  than  any 
(ilhi  1  (1  '"-"n  of  the  irartion  plant.  Tlii^  ii'u\  lit>  taken  nnywhcre 
fiiiiu  1(1  to  M  years  {jil!  ilpfw  ndins  <'n  ilu  M  ivire',  which,  "  If  wc 
fti-i'i  p;  ;i  ■jy.Mn-^r.f  n-irn^'r  i:A  \i  M'ars,  "  that  every  ycnr  the 

sum  of  tlMki  pti  iiulw  uf  siiiKk  track  ntunt  l>e  (•arned  over  a«U  above 
the  Gxed  charges  for  maintenimea  and  ■■inm|  fiwd.  It  will  be 
scon.  aicT«ror«,  tlmt  every  ^  ear  added  ta  the  lift  of  the  tnefc  maana 
a  vei7  eeneidmraUe  aavng  in  capital  ottUajr. 


Fio.  1. 


K  xpi^u«nce  of  the  hat  14  or  15  yean  haa  ahovn  that  the  rail 
section  ahoiild  be  one  that  will  provide  maxinimn  vertical  and 
hktcral  atiBheaa,  that  the  profile  uf  the  )i«a<l  iihoald  bo  one  that  will 
not  interfere  with  the  general  traflic,  and  tliat  its  total  width  stin-tH 
be  OS  narrow  as  poMSllile.  While  a  wide  and  deep  groove  ikl1<<\^s  a 
thicker  and.  tli^rpforp,  <(ti-nnf«>r  whe«l  HanRO.  and  is  dcsirabl*  »t 
curves,  as  it  nil  ■     U  i-v  (i!i4,a;,'c  of  the  whcil  without  excos- 

sivo  friction,  il  tliu  Jmiun  outage  that  it  also  aiiaws  more  dirt,  grit 
and  lar){er  stones  to  enter,  as  well  as  havin<;  u  far  greater  rejervoir 
rapacity  for  surtaoe  water,  which  will  be  splashed  by  the  passing  ear 
into  the  beaonga  and  resistauoes.  Aa  the  width  and  depth  are 
practically  eootroUed  W  (ho  wheel  flange,  and  as  it  is  banlly  safe  to 
use  a  less  than  Jin.  Ilnllge,  in  the  writer's  opinion,  the  width  of 
groove  best  suite<l  to  tho  climatic  cnnditiona  of  this  country  is  Uin. 
This  allows  the  use  of  a  wheel  flange  Jin.  thick  on  Btrniclit  work 
and  curves  with  a  greater  radius  than  75ft.,  ami  iil>"  n-iiuocii  the 
capacity  for  grit,  .*c.  On  enrsc"  of  l^f  than  ii  is  .l  ivisable  to 
U.HI  iiiiU  liiunin  II  widiu'  |,'ia<-'vi.  so  .n  tn  rc.l  :i  i-  tin-  fi iction  and 
ttiinge  wear.  The  rail  hp  shonid  hv  cilroiig  cnonxli  to  support  vehi- 
cular traffic,  and  ahmild,  on  abtaight  worh«  be  hnmr  than  the  Iteadt 
which  natunlly  weare  away  mueh  faater.  It  haa  beodme  ncaily 
ganenl  fmctice  io  hieraaae  both  the  height  and  strength  of  the  ]» 
on  emnrea,  aa  there  ia  a  greater  tendency  for  the  wheels  to  ride  and, 
conA<-<|uently,  increaoed  friction  and  wear  from  the  wheel  flanges. 
ThLt  is  particnlarly  noticeable  where  single  tnick  ci»rs  are  employed, 
and  why  it  is  so  will  be  clearly  seen  by  reference  to  Fig.  1  This 
shows  tlio  iKjaitiou  a  four-wheel  rigid  bftw  truck  iisjiumes  in  lr:«  v (ti;:ii,' 
It  curve.  Thr  {xir-Km  of  the  (Imige  in  contact  with  the  rail  i»  liliuftn 

in   ijllU'i..  Illl-  .unv.«  ir  iiii;  tin-  ■  ii  n-c"!  i  i;  i.      Il  «  ill  be  M'On  that 

the  truck  is  tfiiuied  aiiiiMst  I'liiirt-ly  by  the  inner  front  wheel,  which 
ie  all  the  time  tr\  ing  U>  tliinb  the'lip',  and  that  the  dance  of  its  mate 
ia  m  pontnct  only  where  the  gauge  of  track  ami  trudi  permit.  It 
has  been  definitely  proved  that  were  the  reiir  wlieels  not  retained  by 
the  flanges  they  would  follow  the  forward  pair  in  the  manner  shown 
in  Fig.  '.i    viz.,  with  the  rciir  a\le  un  n  radiiil  line.    Thtag  with  » 

'  Abstract  of  a  Paper  read  before  the  Itu^by  Engineering  ijoeMjf- 
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6fk.  whi'i'l  liiiM'  III)  jk  :f.'>ri.  (Mirvf  thfi  liixUinre  of  the  rear  wheels  from 
ihv  tjiiiigi'  Un«'  BoiiM  li.'  ulimit  Tin.,  anil  on  »  KiDft.  rarve  'ii'm.  It 
i»  rtjipiiii  m.  till n  fori',  tli.it  the  duty  uiiposui  un  llif  rc.ir  wlniil 
t1ai)^c-i>  iH  miuply  to  kwp  that  portion  of  the  truck  u  few  inches  out 
ol  it*  oonaal  poiitMW,  theMDj  naMHiMing  an  increaao  in  the 
height  of  Up  (o  pnrmi  dmOinMiL  K«tanll>'  thU  l«Ddiiuc>  of  th« 
wmmU  10  aimb  producM  gtMttar  friction  and  wwr,  llMfftligr  mwljr- 
ins  Ibe  need  of  a  heavier  and  utrongor  lip. 

^The  web  ihoold  be  eo  planxl  that  iu  centre  ia  aa  near  an  i*  prao- 
ticsUe  below  the  tread  bo  that  the  n  nuttant  of  the  forces  from  the 
rollin(f  load  of  the  car  nnd  the  laterul  prosmin  i  f  thr  tliuico  (hall 
fall  Wi  ll  wilhiii  till'  \»i>v  w  H«  tu  ri'diici  tin'  u  li  t  ,  to  tilt.  Thf 
l)»M'  sliuti!<i  lii'  M>:Vu':<'MtIy  widi-  to  reniHl  iIun  !;ltiiig,  and  to  sprvad 
ihii  n  liirfciti  Ml  urcn  of  cuncriti.'  »*  poHnibln  without 

inttirt'eriii^  witii  vhe  paving.  In  the  author'*  opinion,  the  deaign  of 
oiMting  nula  i»  fcg  tnm  wmtmHtmAma  hiiHUitiiil  tmt  that  ImwWii 


genafslly  otuiImImI  ia  On*  Uwt  will  boiMa  iBanetMDjrall 
tnarararnib;  tU» ii yw daddad  IndhHitfim  of  tta  tap  mub 
lh>  hM  from  tht  gang*  ttna  OBtvarOi.  Flfs.*  mm  4atti 


Fn.a 


liiow  thia.   TUa,  no  doubt,  < 


fma  the  eoninic  ol  th* 


It  haa  up  to  quite  recently  tiMn  almart  miianl  Mmetiee  to  lava  tin 
rail  rolled  flat  on  the  tniM  ao  aa  to  facililala  loiUBg,  but  thai  it  » 
not  iniposiiible  to  luake  raila  having  an  inward  tdopa  of  Ule  lload 

will  l>i-  M  en  liv  re  ferring  to  nome  of  the  more  n-t'ent  iweliOM;  aaida 
frciM  ii!l  qui -.riii  in  of  better  electrical  cuut.ii  t.  iK'ttcr  traetioo.  Ac., 
to  !»■  iil.taiii.  .1  fiiiMi  a  full  iHiirinK  of  thi  win  rl  tii'iid,  ihr  rail  heail 
is  ImjiimiI  tit  aKNiiiiif  Hlni|>ii  i'.'iil\  iii  rnrn  r,  aiiil  it  iini  li'  iu  Eii 
the  first  mxtanco,  it  is  iiiaiiifeitl  that  the  life  of  the  rail  is  iiR'reaM-d 
tlMnibjr-  Witlua  Ilia  laat  lew  montha,  the  British  SUuidanU  Com- 
mitlM  liava  iMWaiinaadad  Britiah  rail  ntaken  to  adopt  Ave  atandard 
MH-lionn  of  %  nrinuK  wci^hls  for  both  ittaight  and  onrve  work.  They 
reciiiuttiend  that  the  j^iHive  shall  be  l|in.  wide  and  deep  for  straight 
rails,  and  Uiii.  wide  and  di-rp  for  curt'ed  rniU:  that  tiie  lip  of  the 
latter  shoiilit  be  brought  up  level  with  the  htitheHt  point  uf  the  rail 
head,  and  the  Wfi(;ht  of  tin-  innu'  ini-roii-«-il  illli.  pi  r  viinl ;  iiloii,  that 
the  hea<l  of  nil  raiU  (houlil  h.iw  nn  uim- inl  ^lipi- uf  I  m  21  from 
the  gauge  line  outward*,  and  that  car  wbechi  bi>  made  of  currcajKNid- 


Fia.  S. 


Via.  4. 


ing  tlope.  The  rheinieitl  composition  of  tramwi^ rati*  in  an  iniereitt- 
ing  proolem,  as  the  Hpecificationa  vary  vary  ranch.  During  the  lant 
10  to  13  venrfi  there  have  been  na  many  changes  in  the  cheniirnl 
coiuposition  as  there  have  boen  t  vj.,-,  ^f  rail.  Ten  years  ago  riiiU 
contained  only  0'3.'>  per  cent,  uf  cnrlK)ii :  this  Rave  a  very  soft  rail, 
mncli  too  >ioft,  in  fact,  ax  haji  Ihcen  found  out  bv  thrmc  eniplnyiii)^  it. 
This  haa  been  gnwiually  increaae<l,  until,  at  the  pn>»enl  Iniiu  rails 
eontafai  bom  0  9  to  par  oenk.  of  aarbaa  >  thia  jjivoo  »aMrii 
harder  and  more  dnalla  rail.  Thia  steel  wiB  aland  an  nUnnMe 
tansilo  stres*  of  45  lona  to  fha  aQuaire  Ineb,  with  aa  dangatka  of 
1ft  p<'r  oont..  and  a  eoatmetlon  of  ovar  40  per  eenl.  in  a  9b.  teal 

piece  Jin.  diAtiieter. 

Thii,  of  ciiiirsi'.  v:i"i-^  i  ;iiiiiiili'ni''K  with  tin-  Wfiijlil  ami  pi-r- 
eeutafjpH  of  tin-  uthi  r  « liitifiits  i-nipl'ivc.l.  Tli:'  otf'it  of  varvi'i;,' 
the  propurtiun*  uf  thi  iie  arc  ; — 

Miin({aiie»e  in  cxcLti*  caiiM>§  iiicreaic  in  re*istani-r.  ■Mifti'iiin^  of 
matal,  and  flow  of  metal  nndcr  traffic. 

Silicon  in  exee**  oaiiac*  incroAsa  in  density,  and  smooth  aiid 
alaaa  amfaaa  whan  rolled. 

Boiphnr  givaa  a  long  fibvooa  aad  muof  mataL 


< '.irlwn  and  phonphonis  in  excess  give  brittlencs'^  and  hanlnoss, 
»liorliie«»  of  grain  U>  tlv  niutal,  and  liability  tu  frai-lurn  under 
lirvere  lemptrHlnri'.  Tlii>  !iill<>U'iii|{  in  a  fair  averaKe  prn-i  tila^'n  of 
the  element*  in  steel  nulx  of  from  901b.  to  llOlb.  weight  per  yanl  :  — 
Caibon,OiiloOWMceent.,  manganaaa,  0-0  to  1-Oper  oant,  plioa* 
phoraa  not  man  iban  (HW  per  cent.,  anlphiir  not  more  than 
OHM  per  cant.,  and  aflieon  not  more  than  015  per  cent. 

The  length  of  raUa,  until  iiuite  ncently,  seldom  exceeded  MA., 
but  SM  it  heranie  rreiivniHed  that  the  provision  for  oxpansion  and 
ciintnii'tion  iisiinlly  nllotM-il  was  unneceasary  owing  to  the  amali 
propiirtion  of  the  total  rail  area  i>vpo«e<l,  the  remainder  being 
iiuried  in  practically  a  imn  I'und'unirr  uf  hi  nt,  uini  tlif  \ariat:on  of 
temperature  in  this  ciniiitry  cm 'Ting  such  a  Kiiiiill  r.iai;i>,  the  Ii  n^h 
ha*  been  increased  tmtil  it  is  r.ua  i|uite  common  to  employ  rails  of 
't.'ifl.  and  60fl.  >Vli«lher  llie  hater  or  whether  one  uf  45fl.  is  the  beat 
li  ui^th  to  amploy,  is  a  matter  of  opinioo,  bnl  Cram  obiactation  aad 
experience  the  author  pre  fera  dflft.  laila,  aa  Ilia  aoat  of  handling  and 
aainuc  is  much  leiia,  and  Car  laM  work  ha*  to  be  expended  in 
atiaipiteniag  after  sliipment.  The  Britiah  Standards  Committee 
Kcotumend  three  h  rigth^— vlr...  86ft.,  t.'>fl.,  and  flOfl.,  for  *traight 
«vurk,  and  'MMl.  fur  ciirMi. 

.\ii  tlii  ii-  iimut  111  Buiiif  l;«iiiI  conneriiiin  iM'lween  thfl  individual 
miU  hIhii  I  ml  lu  fu..  ;ri.'  n  i' lutimnty  of  trark  surface,  the  iiuea- 
tiun  ii(  juiiils  luiiiei.  (ill-ward  a»  oiii-  of  the  ^n  atei-t  iiiuim  nt.  \Vhat 
ciin>.titiite»  a  good  joint?  Suuply  a  failenin^j.  which,  when  properly 
applied  to  the  abutting  rail  ends,  will  bold  thciu  in  as  good  line  and 
surface  as  the  body  of  the  rail. 

As  no  gap  need  be  allowml  for  expomion,  the  piaMam  of  nakiiyr 
a  Kood  joint  is  siinplitinl,  for  aiur  t^aning,  however  small,  will 
cause  the  wheels  to  pound,  the  reaimfalg  Jar  eventually  caiMiiiK'  the 
nut*  and  other  faateninRH  to  liKt^en,  canaaqoently  producm^  a  weak 
or  ili-fi  i-ii\e  spot  ill  the  track.  Tlte  moet  comui>>u  form  of  joint  is 
made  «iili  li.ih  plati'i*.  pInc' t  iine  on  either  i*ide  uf  ihr  rail,  and 
taking;  a  heariiLi,'  mm  iIu  incliiti'd  8urfac<'»  of  the  head  ainl  iVin^'i-. 
From  ver}-  eai-ly  days  until  uuit«  rocuntly  tish  plates  were  ruUiai 
wilha  nmoh  too  oMwa  nngiaat  lha  abonldar.  TUa  allowad  Iho 


rail  to  act  lut  a  wi- li,->'.  thun  gradually  b<'ndin(;  the  Hih  platea  out- 
wards, i  vi  iit  ::>1In  l  aiHini;  a  bad  joint.  This  his  runv  been  greatly 
n  diii'i  d  and  a  in  irr  ii  'lie  ani^le  adopted,  thuii  1,'ivini;  a  much  better 
and  utillVr  supjiorl  (ur  tl.n  rail  head  and  eliminaliiij;  the  tendency  of 
tiiu  rail  to  spread  and  hvod  the  fish  plates.  Fig.  A  ithuws  a  type  of 
saoliac  and  Mi  pktOi  •  bad  |yna  being  shown  iu  Fig.  ft.  it  tfco 
•aine  wm  lha  wai|^  and  lonipn  have  greatlv  increased,  and  U  it 
now  rowmou  practice  to  use  tin. holts  to  esvh  pair  of  fithplalaai 
instead  of  the  four  uaed  a  few  years  back.  Tii  .  -.  un  ioubladly,  adda 
considerably  to  the  stitfnem  of  the  joint,  but  the  author  can  aee  no 
adviuitage  in  puttint:  in  more,  aa  is  sumetimes  done. 

In  order  tliat  the  finh  platct  Khali  not  luMid  niiiler  the  ntniin  of 
thi'W  ImiIih  anil  n  dilre  the  amount  of  lu  iriiit:  w  I  he  rail  head. 
thi'\  are  made  coim  v.  This  is  a  propt  r  feature,  but  if  not  of 
Hiithi'ient  thickneas  they  buckle,  and  the  bearing,  instead  of  being 
distributed  over  a  aurlace,  is  eooaequeutly  concentrated  along  a  line. 
The  vfTeet  Ottilia iaiapkllytO«oara«nv lha  parts  of  tba plala  and 
rail  in  eonlact,  and  Uina  mMan  the  {oint.  Oreat  care  should  thare- 
fore  be  enereined  to  se*"  that  the  fish  platea  are  of  stifUcient  strength 
to  pre\enl  huckUn);.  They  have  during  the  lent  few  years  been 
c  iinjiosed  of  tou^ln-r  and  Hufti-r  slei  I  th.^n  the  rail,  hut  the  liriliiih 
M  o.ilurd*  C'liiiitnitli  "  now  rci-ouunend  that  thi'\  he  iinil!>  of  ih« 
same  mixture  OS  tlie  raiN.  It  ii  iiui'itiuii'ibli  '.vlu  ther  tisli  pl.^tes 
•houhl  lie  relied  on  a.*  the  priiii-ipir  niruus  of  l  iiuiu  ctini;  trnnnvjiy 
rails,  or  whether  they  should  only  Ih-  eonmili  re-l  lu  an  auxiliary  to  a 


  With  Aeb  piatea  only  it  has  Wn 

r  On  the  rail  for  a  dislanee  of  IXin.  mm  tlie  rail 
anda  ia  naMfydooihla  the  remaining  portion. 


The  amploymaut  of  a  flat  joint  or  sole  plate  bolted  to  the  rail 
flan^  is  not  reeomniendod,  as  it  docs  not  give  much  increased 
vertical  siiffheaa,  and,  bein^'  hmad,  iloes  not  allow  of  good,  tight, 

solid  packin^>  with  concrete,  tin-  huttoiii  being  hiokon  with  nut 
head--,.  In  the  Biithor\  apiiiiun,  iliu  i.lual  :hin;;  to  aim  at  is  vertical 
Ktitt'ncn^  with  a  trooil  -.uhd  cnn.n  !•  bi  il.  Su  far,  the  most  satisfac 
loiy  Joint  piece  the  nulhur  ha-  ^Mi  ii  i.<  d«'*erilKd  lielow.    This,  in 


add'tiun  to  providing  a  tlioroui;hlv  rigid  and  efUcii'iit  connection 
between  the  nul  anda,  malna  lattab^  nfeaiaeal  oontaal  botwaan  tha 
abutting  end«,'aadil  ban  tha  additional  advanlaga  that  no  holla 
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m  amptoftd  Mid  it  r«n  be  soBdly  pMksd.  The  joint  piece 
uientionel  above  cotinisw  of  three  parts— a  Jarf;c  rurvt'd  \<at.  A, 
Vis.  7 ;  a  sniali  ciirvwi  bar.  A,  Fig.  7  ;  n  sui  vU  rurvol  bar,  B, 
ami  «  wt-dj;e.  ('  A  und  H  ttrc  iiikK-  of  t-ii->l  «tiTil  ftiul  ('  of 
inartin  xtoel.  Thin  )oint  m  iv--«stMiiHli_Ml  in  ihf  fnllow  luaimcr  : — 
TIm  cmaQ  curvod  piezo  li  is  driven  on  t  >  ihn  rail  Dange,  so  (hut 


Ihtpoiatof  ttMtWAnlbliiMliidMMiitra  oflheeumd  W.  Hie 
Urge  enrv*  bar  A  {«  now  imuM  ia  »  nd  bot  M»t«  nndor  the 
rail  from  the  oppositj  >idc  and  pmwdinto  position  ;  tht<  u'«il(;c  C 
!>.  then  ilrivt'n  in  W'tween  .\  and  fi.  In  coiuequenci?  of  thf  ilriviu;; 
iaofthv  wf  i;4<!nti  i  th»  ooatraetion  on  cooliog  of  the  b«r  A,  the 


/ 

///  Ml! 

/  /  ;/!  Mi! 

</,////  /  I  i  • 


/  .7  ' '  n  ^ 


'ill 


Fm.  h. 

end*  of  lh<- r»il»  rti-fi  i'ripp<Hl  bv  tho  tur,.  x  i  stroti^'Iy  ihut  ther«i  in 
■eeonMl  a  (irni  nii  c  h:tiiic-al  ooupUiv  i   iii  irlv  in  rfLct  eU'ctrical 

contact  of  thi  twu  rail  I'li  l'.    Th"  I'i  I'lu-  wi'ilyu  luid  the  ntwi' 

ptM'B  of  bur  A  i-iiiir..  N  t.iitli  l.ivri  A  iiml  11  tu  |iri  -<n  utrun;;!)- iij;aini<t 
the  under  lurfacf:  ot  the  riul  luid  ut  ihu  »iuiiv  time  prevt'tit  A  slipping 


Fi.i.  9. 

huck.  A  f<  w  ttunU  HI  il.i^  »Mv  in  «  hi«.'li  all  iiiint,,  nhoulJ  bi^asscinbif-ti 
may  b«'  uf  i;!;i  rf-t. 

Il  will  bt.-  Mi  ll  tli:il  ull  r.ul.  In     liiim  till'  iiiiU  are  covered  luorL' 
or  law  with  a  thin  mat  nl  Kl  ick  oxide  of  iron.    Mwh  oi  this 
r  fall*  off  during  the  proceM  ot  loading  Mid 


but  there  is  always  sotne  adherin;;  to  the  rail  when  plaoad  in  ]nii* 
tion.  This,  in  the  author's  opinion,  is  one  of  tho  (;rontest  enemies 
of  the  joint,  for  ufWr  the  latter  is  fixed  ntid  the  truck  pnt  into 
service  thin  wale  ii  rciluctHi  to  a  powdiT  by  the  jar  of  piiiwin!?  car 
wheels.  This  powder  works  it*  wiiy  out  (ri>nj  lii-twenn  the  rail  and 
joint  pUt«,  and  leaves  the  lattt'r  Ioo-m  or  well  .sturt^'d  in  thii>  direc- 
tion. This  coating  is  also  found  on  the  joint  pliitch.  Therefore,  the 
Hnl  thine  to  be  done  is  to  remove  thih  scale  from  the  bearing  sur- 
iMOs  of  Doth  the  rail  and  joint  jplntas ;  this  is  a  matter  of  consid» 
sMe  imporiancv,  and  yet  ia  ollan,  if  not  generally,  overlooked.  Thi 
n<'xt  i<t<  p  Ik  to  place  the  plates  in  their  proper  pooitinn  with  the  ImMo 
Ki  n  w.'il  up  Kufticienll^'  tiglit  to  see  that  the  plateH  bed  even]y ;  tho 

liuliH  «hi>uld  then  be  U^tenod  up  oarofolljr.  Thia  can  be  r  

pli>>ied  by  tapping  tbe  DMt  head  intli  R  Uglit  haainair 
on  the  wrench. 

S/.i-fui!  ITit'..— ft  In 
u^uiil  un  all  ciirM's  over 
.KHJft.  rii.i^nr.  Ill  xpriu^;  in 
the  rails  as  the  work  pro, 
ceeds,  they  ean  be 
lelied  on  to  litafai  diair 
poaitiaa,  but  with  etmaa 
ot  lata  ndiua  it  la  advia- 
•ble  to  employ  a  "jim 
crow."  The  author  thinlte 
it  i«  jpi  tti  r  to  enjplov  the 
jini  rniw  on  uU  (•ur\"e« 
not  liMsl  to  the  rails 
retaining;  their  position. 
In  Lbo    early  days  all 


centre,  bnt  sinre  the  ad- 
vont  of  ■'•■lutric  trac- 
tion "  and  liifjht  r  cpii  d* 
it  lias  liccoiue  nearly  j^i  iii-- 
ral  pmctire  to  roniponnd 
Iho  curve*  «>.,  eoni- 
uiencu  with  u  long  radius 
anil  grailually  reduce  soine 
until  the  desired  curva- 
tofo  is  reached  tor  the 
•antra  portion  of  die 
eturves  This  is  done  from 
•■oh  end  so  ao  to  iiialie  s 
curve  that  is  synniintrini 
about  tini  isdial  line  at 
the  wiitre.  Thcoreti- 
lallv.  tilt'  iinmt  satistac- 
tory  curve  i»  the  spiral, 
with  gradually  increasing 
curvature ;  but  praeticaUy 
•  •onipoond  curve  ••  d^ 
•iMve  pvee  jnit 
M  eatiatactocy  reaiutai 
while  being  much  eaaior 
to  fitrure  out.  It  will  be 
found  t|\iili'  iuipoBsible  to 
d(-t"!'l  Hn\  ditlereuce  in 
; he  iii'iti'. ir:  uf  .i  riir 
roiindini;  mich  a  cufvi:-  if 
a  sufflrieni  number  ot 
eentrcs  has  been  em^y- 
ed  and  the  area 
short.  It  will  be 
•ilviaable  to  keep  the  I 
luade  from  the  diifcient 
rudii  le<is  than  the  car 
wheel  biiw,  olhir»;H'  a 
]tiky  nuilion  uil!  1" 
„'nt-n  to  the  cur  win  ii  pa^'^nii;  runinl  mii  Ii  ti  <'iir\e.  .V^.  it  in  ••  Mrjii'li 
lur  all  tarw  tu  rli<ur  and  pa^u  one  uuolhiT  on  cur\'i-«,  the  aiHiuitaj{ij 
compounding  gives  will  he  clearly  suen  by  reference  to  Kiga.  8  andV 
whieh  show  the  overhang  and  cleonuieea  on  aeiiuple  and  componnd 
curve  roimd  a  ^ven  corner.  A*  apeeial  worii  ooveia  aoeh  a  vast 
amount  ot  detail,  and  both  apace  and  time  ia  limited,  the  author  hat 
pN^nnd  dr.iwin^'M  illmtmripg  tlie  various  simple  layouts,  giving  the 
namea  most  ^'i  i.i  ruUy  need  (see  Fie.  lOi.  i'lien  are  many  other 
peculiar  and  cuinplLX  orranBements  of  travk  uork  to  w  huh  no  upwilic 
iiaiii"  can  li-'  Kiven  olhfr  than  "  ■■pi  i;inl  w. .  i  h  S  .mt  iI  enaiiiplrs 
in-  iitvu  I  !„•  Ill  OiT'-idi'  the  curves  the  pieces  that  go  to 
inaki'  up  '  -"Mill  n[  .pi.'iil  work  Mta:— MoivwUe  and  aponf 

puinl-i     I'lM  il  piiiiit-  ar.il  cnK^itit,'". 

Till  ■•'  li  ui  i  •  t  il  -r.  illv  iinpni\ fil  diiiin^'  t!ie  ln-t  fert  yiar- by 
(he  intiMductiuii  uf  iii.'tn^uiieiH-  into  the  uttil.  tliua  a  much 

harder  and  wore  durable  steel.  Pointa  and  cro^sinKs,  owing  to 
their  abort  length,  are  eepecially  liable  to  irwk  Iooh«,  and  great  oaM 
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bnqaindin  ttwdnaipi  of  ths joint* with  IhenuU.  Their  bivx^xRlinnlil 
be  wide  iMid  well  oupportMl,  and  the-  gmovea  rediicul  no  us  to  help 
the  whwJ  ovor  that  portion  wherp  it  cannot  riil«  on  the  trraJ 
Their  l*«d  off  front  the  iitraight  .thouH  bn  »«  t  ti:-  as  p  issiblo  so 
u  to  prevent  undue  rftckinR  of  the  OHr*  un  1  ili-  iiiforl  K)  the 
putvn^fr^.  ^fnnv  of  the  point'?  imi  !  rnw^iii^-i  uow  iriBtnllrcl  ar<? 
tiui  ii  u  I'fi  r.  iiru  iJ  wonrinK  pi  >.  I'  ■  it  i*  doiiblfiil  if  thi-v  wil! 
l»»t  nif  loiitt  M  u  j.'VJoil  cuaitd  <sU'i  \  CAstm^j.  LouaidoniUe  trouble  is 
•iptoowM  io  rmewinK  the**  pierw  aa  Mcounl  «f  w<ear  «n  the 
Ttnt  of  tfw  pobit ;  Ihia  doe*  not  allow  tlie  new  pleee  to  bed  down 

■oflMeokb-.  aail  thll>  *  jar  i.i  f^wn  to  till'  CAr  when  p»5)>ini;  thr«i< 
pOfa^.  All  movable  points  shonUrb*  provided  with  «ide  l»o\es.  so 
iu>  to  pertiiit  or  eauy  reinovnl  of  the  tonRiie  willioiit  mterfereiur 
with  the  paving  The  Kr<*"te»t  Oire  should  b*'  cTvroUi'd  in  the  lav- 
ing of  pointH  and  croHsin.'*.  ,t  !f  tliev  arc  biidlv  l.iid  their  life  is 
shortened,  cars  are  liabli  t  ■  j  m.p  the  point*  nod  Iwcoine  derailed, 
and  the  force  of  impact  ii*  (rt<nicntly  xui-h  tn  to  caii«e  di»e«tnfurt 
and  po«ii1ilo  injury  to  pnssen-jcni.  Care  ihould  always  be  taken  nol 
to  lay  poiuta  no  a«  lu  lurn  out  towu'd)  tbo  inwdc  of  a  rnrve,  ae  tbts 
wnvmm  m  loerMeed  angle  of  defleotion  with  Ita  eonwqnent  jerk 
The  an^  cf  wijr  enaring  ahomld  not  exmed  1  to  V,  and  the  topn  of 

all  flfllaalup  ontaide  the  trend  shculd  b<'  ('hei]iieriil.  The  imiial 
!«llgthof  poinl employed  is  TfL  Oin.  with  n  1  in  :i}  leml  otT,  but 
longer  nolntii  are  nouictiinex  einplovi-ii,  the>ie.  li  'v\  rvt  r  (iim-  to  be 
•penally  nutiiufiwtilr«'<l.  (■n>iiiiiiif>  v«r\  in  lei  L-tli  n;  (  l  iim'  to  the 
ansle.  and  in  nearly  esery  iiiitiinee  •'i  xecpt  in  tin-  ea«i-  ol  turn  oiiti 
iin.li-io^s  .  r  i  .  ii  1h,"  have  tobciiiadetoaiiit  th"  re(|Uiretni>nlii.  |)r»in 
raila  are  not  recoiiiiiiendfd,  uk  their  fhurl  leiii{tJla  neccstatale  joiulrt 


Fio.  11. 


cloi.  t;  a  belter  arraiijieiiient  in  lo  drill  wveral  hole*  in  the 

boaoiu  ul  iJie  Kroovo,  or  cut  away  a  short  length  of  the  rail  hp  and 
insert  n  drain  box  or  apemal  Kulli-y. 

lUiU  bed  ur  l'ouiidalu>H.~lu  prepiu-iiig  the  rond  bcNl  tor  ihu 
omente.  cm*  aboold  be  taken  ttt  *i»  ibat  ralBfient  enper-elevatioa 
ia  aUowed  tu  tlie  eialar  nil  on  cnnw.  and  tliat  the  eainber  of  the 
roadway  i«  maintain«d.  AH  Iramwny  penuanent  wav  ahould  have 
a  foundation  of  l*ortl»nd  ci'inent  concrete  nol  le«H  than  Oin.  deep. 
This  !ibould  bt>  oonipo«eil  of  on©  part  of  ceniont  to  sit  of  broken 
sttnn  und  itand.  There  are  several  iiiethudx  of  laving  thi«  (ododa- 
Itou  :  prt»h«bly  the  tir»t  method  was  to  Iny  th<'  fini.  Inyer  m  murly 
a*  iin<»iijlf  Ul  -.hi'  I.  i|uir*'d  le\el  with  a  Hiiiooth  top.  and  when  the 
raila  were  laid  to  nun  in  eciiient  i^ruut  in  lha  apaoen  left  betwoen 
the  hollows  in  the  com-reii-  and  th«  rail  Manga.  Iwaiaafaaduatliod 
aa  it  cannot  b«  donu  tii;htly  ennngb:  anatharntetfaod  ia  to  fMcit  the 
rail  to  the  retailed  level,  and  thi?n  pack  id  the  ttin.  layer  of  e<iiicr>'te 
is  CM  maw  and  finlab  it  of)'.  'VUi»  has  the  di'^^Hls  antnge  that  it  ii 
IminariUe  to  padi  a  mass  of  plastic  ronerete  Oin.  thick  so  as  to  take 
weight  of  the  rail,  ami  eonsi  iiiieiitly  the  rails  are  only  bearing  on 
the  original  support ;  and  further,  if  il  «  possible.  t)iu  Uiffhtest 
vibration  would  cttiiM"  the  alill  pla^tu  i  j n  !e  to  sink  away  frmii 
the  rail  !lni»).'e»,  Th<-  iin  th'»d  the  muliur  cuiisideri  lK'*t  is  lo  put  the 
biti.  lii\rT  nl  I  (liun  !•  Ill  I-  truly  to  li  vel  m  p.ismlde.  but  fruni  )in. 
to  lin.  lower  tiniH  tUi-  luuaiied  Icvol  of  the  rail  lUiige.  After  this 
luwaatfttae  rails  idiould  b«  put  in  yoailiaiit  and  brmt^t  to  a  true 
Itml  )^  cement  packing  at  ibe  joint  aod  two  or  three  inlaiuudiate 
|laMaonaaO(t.niL  TwoiuenibaalddieabeeeitDwark,aiiia'OD 
oaab  aidai  t»iaA  tha  apace  between  the  nnl  iMfet  and  ccucBMa 


bed.  Thill  packing  ahould  Iw  coiupoaod  of  oiia  part  granite  chips  oc 
»ibive<~  fh:\l  Will  ivi«-:  i  Si'v  iiii  tu  .  parts  sand  and ODO fait Fort. 
1  11!  i  i'>-iii>-'ri;.  'l'fiv\N  /V  'U  t"  )"  ^hu'liilx  damped  bflihlia  {MMiDOCaOid 
welt  Wikt'  n  il  nft-  rwardN  tiiruii^ri  a  rocie  or  noxirle. 

I'livii  L  It-  .  ssential  that  the  paving  used  for  Irainways  should 
be  ai9  iiiiiM  iiiilNible  wt  possible,  and  at  the  same  tiinn  ifivc  a  safe  and 
firin  fuolliiiM  without  the  U!H>  of  xand,  under  ill  «liiiii«pheric  con- 
ditiorm-  Untmto  or  other  stone  blof-k.i  are  UHu*!ly  i-iiiployei).  the 
typr  depending  on  tliodlltrict.  These  usually  are  from  .'jin.  to  Ain. 
in  depth,  laid  on  a  aand  bed  varyiii-;  in  depth  from  ^in.  to  liiu,  and 
tini&hod  from  \\n.  to  ^in.  above  the  rail  trend.  It  is  nOW  naual  to 
make  this  Ih-*!  of  a  mixture  of  drv  rcnient  and  Miiid.  aa  when  tUa 
beeiMn««>  dmup  and  nets  it  i;lvet>  a  firm  and  rigiil  siipport,  and 
undoubtedly  adds  to  the  life  of  the  paving.  I'itoh  grout  is  now 
generally  ii*ed,  and  is  imdoubteslly  the  best  of  all  gn>iilin^"i  f  i*- 
tramway  purposes.  Its  superiority  over  cement  grout  is  I  n  X  ,  tin 
fai't  thut  it  i«  more  eln-i(ii-.  and  instead  of  breaking,  .vield*  t«  th» 
vibrT»tion  of  the  rikibi  and  renmitis  uaterlight.  One  of  the  chief 
drawback*  to  the  employwciil  of  pitch  on  electric  tnuuwayo  i«  the 
tronble  it  givea  in  vaiy  iMt  weather,  wlun  it  bvbhlea  sf,  filia  the 
rail  Rioove  and  inanbtee  the  ear.  TUa  haa  iieen  areRoina  in  many 

instani  rs  by  pNHIting  the  s^'lls  for  lliri-e  qiiartera  of  the  Way  Up  in 
pitch  and  filling  in  the  reiiininib  r  with  leitient  eroatiug  and  Ana 
ehiveni.  All  iieit»  are  now  laid  aii  closely  as  po&sible,  a.s  this  reilne** 
ibi'  uiiiouiit  cif  repann  mid  the  cost  of  inaintt  iiance.  For  this  reason 
it  is  iii'oessjtry  lo  see  thut  ihey  are  well  dresspil.  they  should  alaa  be 
of  varinns  lengthii  from  'iiii.  to  !*in.,  as  if  setts  of  one  length  are 
employed  the  culling  of  cIumTs  wn»le.s  from  10  tti  15  per  rent. 

Where  the  nuHgilM  of  a  tramway  abiii  on  a  tuaradamitod  road, 
they  ihotild  Ire  Aoialied  straight,  and  not  toothed,  a*  thia  grently 
facilitates  the  maintenance  of  the  iuiiri\damised  roail  and  the 
marginal  paving  it»i  If.  as  the  maradaiu  can  l>e  rolle<l  right  np  to  the 
paving:  whereas  with  toothed  niarcins  then*  is  always  trouble  iia 
the  iiiacjidani  ran  only  Ik<  roll<-<l  to  the  outride  of  the  long  t<><i|h, 
nii<l  tlie  spnee  I"  r-v.  !'  n  Iniir  ind  short  tooth  is  left  biose.  This 
allows  xurl'uci  i^'i  t  l'<  t  in.  und  the  result  is  loose  setts  and 
iiicrezisetl  mainU  uikiive.  W  oiMi  paving  is  on  account  of  its  noiselesa 
character  often  called  for  in  busy  tliornnirhfare!)  :  but  there  arti  so 
many  alleudaul  diMulvaiita^tn,  ospcciaUy  Willi  »oft  wood,  that  a 
tiaiawiarcngiiiaar  arlttonbiyeitflromelwlcol  UahonMaotnaiqr 
eaae  belaid  on  giadeaenoediiiK  1  in  IB.  One  of  ^  ehief  tnmUta 
with  wood  parins  ia  due  to  its  e\panAion  and  contraction.  It  con. 
tracts  with  thf>  cold  as  well  as  from  e\ce>ssive  tlrvness.  This  alloNva 
surface  water  lo  penetrate  lo  (he  iinderbed  and  wash  the  sand  frum 
the  joints.,  thus  causing  the  blocks  to  nick  and  tilt  luid  iho  alirfaro 

lo  wear  uiiuvonly.  and  in  very  wet  and  snowy  weather  it  espande 
and  either  hfu  bL.Iily  in  the  oontfe  liraui  tho  tmdacbcd  or  teeea  <ha 

rail*  out  of  gau>!0. 

It  IS  impossible  with  the  time  and  space  at  dispoaal  to  go 
thoruugUly  into  all  I  lie  details  of  penitaiiuul  way  euiistrttolioo,  tmt 
ithaabeoathaob}oot  of  the  author  to  draw  attention  to  tba  bapor. 
tanee  that  pecioanent  way  bean  to  the  aoeeeie  of  an  alaelrie. 
operates!  tramway,  and  to  impress  upon  all  iiitertMtttsI  how  essential 
it  is  to  have  the  best  possible  tuaterial  and  design,  and  in  con- 
struction to  pay  ll:'  'I'"-'  .'."(ill  <Ti .1  'li'ciitiou  to  eaeh  and 
■very  port. 


TUB  HBW  BOlLOlieS  OF  IHB  LiVfiRPOOL 

uiivimn. 


An  Important  wldition  was  uuide  to  tho  Liverpool  UniTeraity 
buildings  on  Halurday.  when  the  Earl  of  Imhy,  ChancoUor  of  the 
Univerwiy.  and  I>onl  Kelvin  opened«  respectively,  the  new  medical 
school  and  the  physics  laboratory.  7'"'  Tune*,  in  a  soiiiewlmt 
detailed  description  of  the  latter  HuUing,  states  that  it  covers  an 
area  of  tt.OlK)  s  j  ft.  luui  hits  an  averaire  height  of  ojft.  S  s  as  to 
secure  absent  i  <  ■:  i  t  ul  i  ii  the  foundations  have  bc«n  ^■'  nslru^  lt  d 
on  itolid  rock,  and  oiin-r  precnuliuiis  towards  the  same  end  have 
bps-n  observeil.  1  n  the  bast  un  nt  there  i^i  a  large  workshop,  completely 
e<iuipped  with  ma<^hiii«  loaU,  store  rooms,  a  Utjuid  air  plant,  a  fimiaco 
room,  neettnralator  mom,  a  nam  ior  tha  cuatody  and  comparison  of 
etandarda,  and  a  munbar  of  rteearch  rooma  in  which  e-xtra  rigiility, 
or  elitiru  absence  of  light  or  OOliataoey  of  teinpenttirc  can  be  sFcnred. 

Near  the  entranee  nail  and  eloak  rooma  on  the  ground  floor  are  the 
large  lecture  theatre  doors.  On  the  same  floor  are  also  a  smaller  claaa 
room,  a  large  laboratory  for  elementary  Htiidents,  prepAmtioii  room, 
apparatus  mom,  sitt  in  f;  room,  oflice,  and  professor's  privixl«  l»!»nr»  t«r\'. 

The  fir-:  llum  i-  ic-i-rved  exclusively  for  wnior  slu  i^  ni .,  iiml 
eoiitn:ii«  iwu  lsu>;<-  labornlories,  four  stitaU  rooms  suitable  for 
iiroustical  luid  optical  work,  sttidenla'  woritehop.  library  and  two 

silling  roo.'iis  for  demonstrnturN. 

The  second  tloor  contains  rcM-arch  rooius  of  various  si/ns,  many 
de^iigued  for  spicial  purjv>.se».  I'poii  oarh  floor  in  a  pliutoj^rapUie 
dark  nKum.  tlte  making  «  lantern  alidea  and  enlaigemeotB  beii« 
alao  carried  on  ibwoln.  Oa  the  nof  iaa  amaUobattvatory,  ia  whim 
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ia  a  -lin.  ^quntoriAl  toletcope.  The  buildingB  arr  also  tqnipppfl 
with  an  iilortric  lift. 

II«Atinf;  of  the  rooin^  ia  effected  by  meajiK  oi  luw  pT<<«isure  hot 
wntvr,  .mi  v.  Ntikliori  Viy  im  exluiiist  fan  in  the  roof.  Tho  equip- 
ment of  the  niotiiB  in  ottier  respects  ia  also  very  votU|i]«te.  Gu  is 
laid  on,  dwra  aie  nnks  with  hot  «t4  oiU  wwkttt  •kctnepowwrlkom 
tb»  Ltverpool  Canontfn  Buint  ii  MfttliUe,  md  t  fMara  of  th* 
workshop  is  that  the  flmntacilttMiig  h  M  fopported  m  to  becnIiHy 
indemodunt  of  tho  not  of  tbe  Iranoiiig,  tbw  entonng  ■flenee  and 
{reedom  from  viliraCion. 

Tb«  total  co«t  of  the  physics  laboratory  up  to  the  present,  inrhidinf; 
building,  furnitnre  and  fittinfi.  i--  r21,''-00.  Thnnki  to  'he  mv.ntf^- 
cence  of  (k.  body  of  donors,  iiirlmlirn,'  thi'  liiU;  >ir  Iltriry  Tn:i-.  Sir 
■John  Urunner,  Mrs.  George,  ilins  K.  G.  Uult,  Ujit  cx(.cuu>rs  the 
late  Bov.  ,T.  11.  Thorn.  Mr.  Alfred  Doolh,  Mr.  Holbrook  (iaskell, 
Mr.  John  W  .  Hugkeft  aud  Mr.  John  Itankio,  a  sum  of  £23,000  liad 
•Inate  bMD  HMwiMt  vhieilh  with  iatmilt  mv  nwiito  to  novl.v 
fa  uSadm  to  the  above  einii  of  £91,600,  the  ooot  of  the 
hnilni^p,  £12,000  baa  also  been  spent  npon  inaohiacry  and  new 
appenttnt,  «o  that  there  still  remain  £U,000  for  the  completion  and 
niaintenanre  of  the  equipmciu.  Ths  labaratory  is  tolieartha  tuuuv 
of  Mr.  GoorRe  Holt 

In  oppiiin^^  the  phyiiics  laboruU  r> . 

Lur-i  Kkia  in  said  that  tho  IbLuoii tv  \Mk'.  i>  -i:Mlt!..ii inn  r.,  i  only 
of  tfi«j  general  result*  of  ftO  years  oi  (>hya«;»  kUjriktoi'it'd  li>  uus  own 
country,  in  France,  Geruiany,  and  the  other  conntriea  of  Europe, 
Auatralia,  Cap«  Colony  and  the  United  btates  of  Atnericai  but  also  of 
the  boB  eifarieiMB,  profotuid  adaiitiliBliiiowledp  end  all-vtrif^finf 
entfannein  of  its  «Ureotor,  Prof.  'WilbwIbtM. 

In  Tiowof  the  op«niiiK  of  the  extvtisiuiis  a»  Mit  forth  above,  it  may 
he  {ntCMtlng  to  give  an  outline  of  thv  prospectus  of  the  dcpartmunt 
of  Mi^rincerin^.  The  teaching  staff  coniprise»  two  pr<ifi  ti  -oi  ■, 
aH>ist.  i  |jy  various lecturera  and  domonstratom,  in  addition  to  \t  hr  iu 
there  aro  three  associate  profpswrs,  wliosp  spf  rin!  sn(i;pi»*.ti  nn  rn;l 
way  cn^ueorin^,  mur:ic:piil  f:;giiiL-i-r.n^'  .iiul  uiunioij.iil  cli  otriral 
eUgixUiCriug,  K«pCClivvl.> .  Tbuiiti  guiitiauitiu  do  nut  leclui-^j  re|;ulaiiy 
but  only  0in  occusionAl  lectures.  There  arc  two  new  defuses — viz., 
Beohelor  of  Ei^inccriu^  and  Miwter  of  Knj{inecring,  the  former 
fwiairiiig  ■Ueodwee  mm  itady  for  the  fttll  Ihiee  jpMun'  ooone,  ia 
Mdilioa  to  the  eattafiwtocy  pmaang  of  the  iovanl  entoliittMoe. 
(SmdeiDtB  who.  for  some  rea^nn  nr  other,  age  IUmUb  tO  fimne  Ihr 
Itall  thne  jrears'  course,  umv  »  .rk  ihrougb  a.two  yean\  wane  and 
obtatD  a  MCOgnisiHl  scri««  of  certiheates. 


USOLAIIOH  FOB  HIQU  FSmORKS.* 

m  nor.  n\niti8  j.  arAK. 

(Cninfll  I  nlietslty.) 

The  dillicultivx  in  luw-prcrssuro  insulation  design  ilmt  ii\mt  he 
overcome  are  to  be  found  in  the  mechanical  requireiiji-nirs  nr  il  the 
dottriuraiing  iiitluoiiccs  of  dust,  temperature  changes,  moisture,  &c. 
The  jadgiueot  of  the  designer  of  low- pressure  insulation  is  assisl^d 
only  to  a  small  extent  by  cloetrical  iciencc.  Hncceoa  deii«nd4  iu(Mlly 
upon  experience  in  regar<l  tO  HMChaitkal,  facioiy  and  onodllMlllal 
knowledge  of  the  various  inateriab  and  cKpadietttaavaflalilB  far  thia 
cbtas  uf  luKUlatiun.  On  the  contrary,  in  apparatus  employing  the 
higher  ekH-lricnl  pressures  in  commercial  use,  i^tt  difficulty  is 
encountered  in  the  provision  of  insuUtion  that  has  ample  dielectric 
»troni;th  to  withstand  continuously  the  electric  strains  that  are 
encountered.  For  thc>80  rnasons  thc  follnwini;  ini>thod»  and  data  are 
usefiilinthedeHignof  insulators  to  with-c:i:id  Jiij;:)  <  li  irn  presitiircs  : 

(1)  X  convenient  system  for  fixio);  <iiianiiuitiveiy  tbeliui  of  dec- 
trie  foree  pradocod  by  nn  K.M  1'.  in  a  dielectric,  causing  the  electric 
■train  theretn.  (2)  The  pcnneabiUty  of  aii  in«nlatiun  to  a  flax  of 
electric  force  pro<lnced  by  K.M.F.  (31  The  density  of  flux  of  elec- 
tric force  which  the  nltimato  electric  strength  of  the  insulation  is 
called  upon  to  withstand  and  at  which  rupture  occurs.  (4 )  I !  xpi  ilients 
tlint  locjdix-  the  application  of  tho  electric  strain  with.-.n  th  /sn  por- 
tionKof  fti)  idKulnting  syKteni  that  are  ninst  priwr-rfttl  ami  i~n.)mli!f  of 
titaiuiiiu;  iln  ■.I'ltal  strain.  (.I)  Kspi-rjiih mal  'n-xvi  i.,r  li  stiiiu'  l!,f 
dieli-otric  iiialcrials : — («>  For  tlJ«  i'i»n»trsic(iiMi  uf  inn  ilulim  sn  us 
to  iw  ciire  their  breaking  strains,  that  is,  the  din-iiii-i  of  i  Ir  riri  • 
force  tlux  at  which  their  ultimate  niptnring  stren^Ui.t  nsv  Jc-viltjix  4. 
H)  For  tettiot  completed  insulattunx  or  insulators  to  determine  : 
(1)  The  maUMr  n  which  they  satisfy  the  roquireineniii.  (2)  To 
oetenniiM  doaip licton.  (9)  Faetonof  aafHy.  (Detenained  by 
tiaiacd  judsment.) 

1.  F!tir  ihf  lo  li.yf.P. — When  the  tenninal  faces  of  a  diplectric 
are  in  t  ontnrt  with  c<mdnclors  between  which  an  F^.M.l".  i<  appUed, 
an  electric  (urce  is  •nc-rl<-d  throuKhoat  tiie  dieleotrio  id  variable 
degree,  accunling  to  podtioo  witli  nfarenee  to  the  eonduehn. 

•I»fer  "So«n«  Elements  in  th*  Desifn  .  f  Hi^-h  rrosgjre  Iiiaulatinn  ' 
nod  beloie  Seotkm  B  of  Uw  lolemational  ivloctncal  Coavrwii  of  St. 
Looto.  Miihtl/aMditd. 


Tli:«  electric  force  produce*  n  ilistor  lioti  or  tli<>  atomic  slriii  tni  r  of 
tlic  iliolL-ctr;c — %^.,  a  disjilufi'nu  in  nf  i  leotronn  fonnini;  ilu' 
diekvlric  atoms.  Such  eli-i  tru:i  ilit|il.n-i  luont,  whiff-  in  pr  :;r<,-»». 
constitutes  an  electric  euriini.  Tin  ilispliun-in'Mii  .  i.nii  • -.  ih« 
reaction  due  tointerital  atomic  forces  which  tend  ta  uiu.ui.^a  tiie 
original  atnwtiinl  Ibtm.  Ifaie  naetion  la  the  eame  of  the  fonuotien 
of  tha  fcmiliay  ooonter  EJf.F.  of  a  eondenaer  and  is  in  proportton 
to  thaOotal  amount  of  elwUricity  or  the  time-integral  of  liic  current 
tluU  was  passed  through  the  divloctrio.  When  the  pruo  vi  of  atomic 
dietortiuii  proceeds  beyond  the  point  c>f  stnivtiiml  nipttirc  the 
ordinary  conduction  current  ciisues.  Thus  tlirougli  a  ilieU-ctrio 
prior  t'l  the  rupturing  pn;tit  fhf-  r-nly  er.i-n  r  t  that  enn  he  passeil  is  a 
■  inent  currrnl.'  Tin-  (j;\^-a^;i  of  -  irn  ilinpl m  nj  nt  currfnt 
ami  tln^eatahlislitrtpri:  of  tin-  r<  in'f  sp,ni;iiiip  lieldoi  ok'rUustntic  force 
are  merely  cauKn  um)  dli  i  t  in  .uii>  mnl  tlj^  suiuc  opuralion.  In  any 
portion  of  the  dieiisctjiu  tho  value  ol  tho  stroogtb  of  the  olectrustalie 
field  of  focoe  thenio  irtihMJiid  isimmiitieBal  to  thediiplamaMat 
of  cleelrietty — to  the  time  integral  of  the  dhpleeemeiit  cnneBt 
that  accoiupaaied  the  establishment  of  such  eleotrostatio  fleld. 

l-'or  myinernruf  purpotrt,  therefore,  the  time  iiifeyrat  qf  dia- 
pliicemenl  rtirrenl  \  mat/  be  t-onteniiiitl))  emploi/cti  «»  •>  meix»ii re  of 
the  ilreHijIh  of  the  eorretponding  eUclroftntie  fielii  <•/  fnrcr. 

For  convenience,  ad-m^f  A  q^«<«c(ivtto(u:jf«U  of  force  ord*a»itg 
»/  jiiit  o/  electrie  font  wOl  he  netend  to  m  the  deimtg  v 

(li-leetric  Ji<ix. 

2.  IntuUtfwn  Fermenbitilij. — .\  convetm  ut  .U  .-i^jnation  of  the 
penueability  of  an  insulation  for  dielectric  tlux  ih  b:u«.>d  upou  the 
abm-c  facts  as  follows  :— 

The  specific  induotive  capacity  of  a  dielectric  is  th«  ratio  of  the 
displacement  cuneitt  eet  ap  thiottgh  each  dieleotric  to  that  set  tip 
through  lur  under  the  aama  oonditfame  with  nepect  to  the  eWtrodes 
and  the  E.M.F.  Thue,  when  tbc  displncoiuvnl  current  for  a  unit 
volume  of  air  subjected  to  n  !«trniii  of  unit  K.M.l'.  is  known,  the 
corresponding  displaocmont  r'lirreiu  Mfomi*?  kfinnn  for  any  ditlcc. 
trie  for  which  the  specifio  imluc        iup:n  it\  is  kn  >-.vn. 

The  energy  that  is  taken  up  in  the  fomiation  of  an  electrostatic 
field  of  force  through  a  dielectric,  and  which  h.is  \>wn  applied, 
therefore,  in  the  paaeage  of  the  corr«:ipundi]ig  tiiiic-inlo'.'iid  of 
di^JaMtnent  cwnnt,  la    ^^^^  ........  il) 

where  C  is  thu  capacity  ia  faiads— i.r,,tho  eoalonibaaf  dMpikoeinaiit 
current  per  volt.  '  '  '  "'  ' 

AVhen  an  £.M.F.  of  I  coll  i»  implied  to  the  opporita  faeea  of  a 
cuntiiuetre  eube  of  air  at  onlinary  barowetrie  prawtiM  ead  teia< 
peratnre,  the  eneigy  iahen  as  by  the  eloetieatatie  AeM  fennod 
thereby  thnmgfaont  the  eobe  wQl  be 

Ko  important  change  in  ^  iralne  oeenn  with  vaiiation  of  ham. 

metric  pressure  and  t«iuperature.  When  it  is  substituted  in  eipiulion 
(1)  the  corresponding  strength  of  eli-ctrostatic  field  thus  produi'td  per 
vfdt  per  eenttmetn  of  nir  expressed  in  conloinbe  of  displuceuicnt 
eomnt  perai|i]a»oentiniotrr  is  found  to  be 

c~mixio-*'.  (3) 

It  may,  therefore,  be  itatod  with  reieienee  to  the  dielootirio  per. 
BMabiMb  of  air  that  oiie  vott  «mIM  ihrm^h  n  OitUuM  of  iem.  i» 
air  wilt  «efoWt*A  a  iideetriefltu  dnnlf  ^WH  x  lO-**  eoahmba 

per  sijnarc  centimetre. 

Thus  the  product  of  this  dielectric  flux  couiitant  fur  air  and  the 
specific  in.l  if  tive  capacity  of  an  insiiklioii  w-ill  be  the  corresponding 
dielectric  tliix  Tor  that  inanlatioci. 

Where  tha  specific  inductive  capacity  oi  an  iiianlatiou  is  not 
known,  it  can  be  determined  in  the  following  manner :— The  eample 
of  insulation  should  be  fcMmed  into  u  sli«(;l  of  uniform  ihielmeia. 
Stiluble  disc  deettodea  at*  affUad  to  either  aide  of  the  te«t  shwt. 
Tho  charging  emmiit  la  maaaand  which  ia  made  to  peat  between 
tlic  elcetrodee  through  Uie  teel  eample  by  an  altentating  K.^l.^'.  of 
known  wave  fonn  and  value.  To  avoial  the  enror  due  to  thu  frince 
of  dielectric  Ilux  at  the  edge  of  the  electrode,  a  guunl  ring  should 
be  employed  simiUtr  to  that  tirxiii  ia  an  absolute  electroiaetr  r.  Cunt 
mnst  be  taken  to  connect  such  guard  ring  to  tlic  cii-cuit  in  such  a 
manner  that  it  will  not  accept  charging  current  throu;;h  tlif  current- 
iiipiisuring  instmment.  From  the-  dimensions  of  tin-  tt  st  liatuple 
fill!  the  guardHt  electrodes,  tho  Miliieii  of  the  current,  l'..M.P.  and 
tlio  time,  ihts  coulombt  of  churgiiii/  l  uri  cnl  j>cr  i  vU  fcr  Muil  enht 
art  eaMiig  deduced, 

aihet  a  cerfam  omoHal  i^aUetrirtinitn  in  «  given  iMuMiw  U 
due  ulwaft  (v  ih»  pauage  IkrtMgh  it  of  u  e«rUu»  qumntilyvf  «i(e> 
frfcffjf  per  %nit  mwe-aspffw?.  It  foMowe  that  the  permmibiBty 

*  An  eaceptioo  must  bo  made  in  n^txti  tn  the  tiny  oment  that  will 
pass  condomvelgr  throui;h  alt  dirlcclric*.  ^:Asl^A.  ll<iui<)x  or  eollds  «bao 
mkjeetad  to  K.h1F.I|  flaneraliy  undcrBt<wd  u>  he  cathvi  by  tlie  fm  <>Iee- 
tiDBi  Aat  leiide  to  a  amatl  eileni  in  all  dielectrics.  These  curien'.«ar< 
M  Somali  for  Ruses  and  the  powerful  aoUd  and  lii|nkl  dieleetiioi  wbto 
hDiurveneD  i,  iind  free  of  all  fcoidLchrtg  natter, that teranghucriiKpor* 
poses  they  may  be  entirely  neglwt«d. 

t  la  ea^lBoeThig  thie  la  ealM  the  eUrglng  etmwm. 
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dcrivMl  iix  «bu\r  will  mkble  OOe  to  IHVilotPmiine  (h#> 
utraiii"  tlia!  iin-  prwluccil  by  the  Applirnlion  of  n  givfi>  luiinunt  of 
tlii  tr:.  pr. -^  when  the  fonns  of  iiidiiUtion  luv  Hiiiiplt  .  Thit  i« 
a  uu-nii»  «lii-reby  the  judgment  uuiv  bi-  i;rt  allv  ivsKisttil  nr  iuiprovpil 
ill  ilciiijiiinii;  insulations  whore  the  diiin  nsion*  nrc  Ion  <  '>niplc\,  n» 
U  generally  the  cam,  to  admit  oi  exact  calcuUtion  uf  the  electric 


It  majr  mil  to  mH  attonilon  to  the  rtUtloa  httnwrn  tlw 
hCBtotio  aafMkjr  thct  wUt*  between  any  pair  of  electrodM  and  the 
Mdoelrie  fltn  mt  m  E.M.K.  apnUed  between  Ibeiu  will  e«t*bliah. 
The  caparity  ia  eqnal  to  the  ruuloiubit  of  t-liarKinK  cnrrrnt  per  volt 
appUed  between  the  cUi-lrudeii,  and  is.  tlicri'forc,  nuniericnlly  p(|ua] 
lo  the  diclpctric  lliil  i'i>tiibli«lic.l  ]u  r  \iilt  iipplicd  lii  twiin  mirli 
»'l4jclr'.:MitM.  WhiT*'  ihf  liiini-nwinns  thi-  t-]f*('tr(n1t  s  miii  (Jn-Its'I ni-^ 
lire  Duiipli'  fnuuKh  lo  adiuit  of  handliiif,'  tht-iii  iiiHllii-inatifnllv, 
dielrrtrir  llux  dendtiei— i.r..  aUctrie  atraina  may.  therefora<  be 
caaily  calculated  Crow  the  value  of  the  capacity ;  and  viae 
Tana,  tha  eayacity  may  to  flrahtwi  from  tfae  dialactrie-fliu 


S.  DimpHve  f?Hx.— The  dialMlrie  Hax  danailjr  at  which  Uml 
fMolliDg  neetric  atrain  faaeonwa  aoneient  to  ptodaco  itnwUm* 

nipture  for  a  given  inaulalion  under  deAnilo  MmdMon  M  tO  tem- 
perature and  mechaniral  prcsonre  inuit  ba  otoamd  l^r  axparbnent. 
In  makmK  brcalt-down  lei-ts  of  thin  cliararter  aonie  rare  niiiKt  be 
taken  in  arranginR  ttir  u-ot  saiupl»  •^o  iKdi  thi  <iiHtrtl»itM>n  o( 
dielectric  llux  i«  nnifnriu  tliroiit'luiiit  tin  pc  rtum  ni  th.'  miiipli-  in 
vihii'b  llif  rupture  in  iua<l«  to  Uki  pl.u  c  Th;»  i»  t\  i  im  iilMii  in  tin- 
prevent  state  of  the  terlinology  l^uit  i»  rather  diAiciill  lu  obtain.  U 
M  hiahly  iliriwMii  that  tfao  diolaetric  luodiuiii  in  wlueh  tho  teat 
•ample  and  tltctwdia  immened  ahould  to  dieleetrieaUy  mote 
{WWelful  thsn  the  aawplc  under  test.  It  i«  diflicult  to  make  a 
MUaUa  bnok-down  te»t  »f  n  powerful  solid  dielectric  in  tli«  ordinary 
atiiio*pbere.  This  i»  due  to  the  fact  that  Ih*  slliaiato  brMking 
utrenKth  of  the  normal  atiuoophera  ia  tmall  wwupowd  with  the 
breftkiriK  i<lri  r>i,'tli  iif  lln'  lest  oimple. 

\\  lu  ll  111!  111*.  I-  <'oricliietod  in  thf  nniuml  aliiin^phi  re  it  iiuptis- 
sil>l<  III  >iii>ji  I  t  iltcMuupIc  tu  ittntin  uiihoiil  iil  the  aamv  time  strain- 
iiig  the  air  »lM)nt  it  or  in  runiart  willi  it.  IJulaM  RIMt  Bin  la  Vaod 
in  arranging  the  teat  laiuple  tliv  air  will 


break,  eooduot  and  beat  InwioMljr  tto  i  

■lo  whm  nbiMlad  to  itndna  that  are  niueh 
lowac  tton  IM  iteaina  at  which  *uch  Munple 
win  to  Ibnnd  to  break  if  Icntcd  in  a  iiiJiniu  r 
f9  aa  not  to  be  injnnd  b_v  the  intenw  heat 
of  the  euniiuiliii^'  atiiitmiihcro.*  Thi»  1« 
quicklyiU'tLiuii'-tr  itcd  byiiiakiiiKa  bri-iik  down 
lint  o(  >ii.c;  Imril  rubbi-r  niounti'<i  Iwlweeli 
the  teat  el«ctruiU-ii  tirsl  in  the  iionual  atni»»- 
phare  and  then  in  air,  for  example,  at  a 
meehanieal  prewurr  of  'JO  aliiuMpherc*.  The 
dielectrir  strength  of  air  in  the  tatter  rase  ia 
quite  uu  a  par  with  that  of  the  hard  nibbar, 
which  will  then  rupture  toeuw  of  tlw 
clei-trir  atrain  and  not  btemia*  of  iajiny  by 
)ii-ftt. 

T'i:cif  :*  luurli  i  !  .Ill  III  this  Iraiu-li  ol  eleo- 
trotfcliriii''*  III  iKi-  ili a i  InpitjiMt  ot  ronvenient  and  latisfaolorv 
iiictliods  f<ir  tc-iiiii;  iimil.iiin: ,>  tn  i.  i.  niiuii'  the  actual  diclMtnc 
tlux  kU-nsiliis  or  clfL-tnc  ulrain-.  lli.ii  prihlurr  rupture. 

4.  Intul'ilii'ti  hxpriUrnlt.  \'.\i  r\  |xir;-.  ii  i  f  ;i  i.,„'h  pipssnn- 
circuit  ia  covered  with  inaulaiion  liiai  is  p.  riiieaKnl  i  v.  rvuiiere  bv 
dialaotrio  ftn  awMint  anm— mdiw  atrain.    The  quantitaUve 


I. 


■Bd  dittributiaa  of  thia  Has  ia  antiralv  aiimlar  to  the  com- 
■ponding  feature*  of  maanotic  flux,  and  ihonld.  thwefon,  to  aMiiy 
underatood.   Dieleelrie  flux  ia  ceubliibed  aa  tutoa  of  oleetrie  force 

throiik'h  the  insuliilioii  Uuween  the  condilctor  surCaeca  itt  pmporti 
to  thi'ir  1  ^J^rr.^jhllllilrl^,■  iliiferenrex  of  eh-olric  pressuto.  ¥lina  it  ia 
cviJi  111  that  til.'  i;n-ia4  «t  dielectric  t1u\  ili-n«ilie«  must  occur  in  thos.- 
zones  iif  ii.Kiilii'.iiui  that  are  ne\t  tn  the  ciinhn'ton.  of  lli"  i  l.vtrii' 
circuit.  This  must  be  so  shice  the  total  dux  ilimugh  aiiv  i.iiit<  i 
cona  mrronnding  the  circuit  must  be  the  aaine  a<<  that  throii^li  ili. 
sane  next  to  the  circuit,  iiince  the  sectional  area  dietermiiicil  bv 
the  latter  xone  oMMt  iMvilaU|r  to  mUir  tton  tho  awtiaiiB  at  eorra- 
■ponding  outer  lOfiM.  it  iidlowl  that  ito  inuity  a  iha  dielectric 
flux  will  be  greatert  in  the  zooo-aeetioa*  next  to  the  high-pressure 
eondncton.  This  fact  would  indicate  (hat  in  rational  design  thi 
insnlution  next  to  the  conductor  surfaces  of  high-prc«»nre  circuit* 
Mhould  be  foniiod  of  the  nnHit  ptiwerful  liipleclrics.  I  nfiirlmiately , 
structurnl  rfiniircnu-nts  i,'enentllv  iihi'm-  tlii^  inipri»»  tic.Alil.'. 

1  m:  ixHii.iAi  .  Ill  V).j.  1.  there  iH  uim'  i  u  ,i  i  li,.:,  i:  nn  aJiiiAlure 
skil  ti)iit«uuug  two  coils  of  a  high  pn  »-iirii  .ilt«  i luitor,  lO.OOl)  lo 
l.'i.iWKi  voh  eiaaa.  The  conductor  from  wliich  tli.w  c-nili  are  tuMie 
is  given  aa  inanlation  covering  that  is  (uUy  capablu  of  withstanding 
thoalaetrie  aminadiM  lo  EMJfjt  pcoduocd  or  MOMunMl  locally 
in  that  partienlar  aectkn  of  the  annatnre  oiteuit. 


Thia  may  be 


•Hi! 


iha*  IB  tan 


aia  altcnNting. 


ralM  the  miHor  intiilalion.   It  ia  determined  in  the  main,  a*  are 

nil  luw  pi itrnti.il  iiiMiliitioiii.  «o  as  (o  iiir  ei  stmctural  and  iiic<  li  mie  il 

n  i|iiiii'iiii  III  -  uitb'iiit  iiiiiliii'  iiiv.  (>Mr  the  coil  tin  ii  uhoh- 
llii-ri'  is  upj  lii  li  11  r  iri'diUy  coiistrncti'il  'M  rini?  iii;ide  of  llir  iiinst 
piiwerfiil  n'. iiiUlili'  ilii  li  I'lric-  hi«\iMu'  k"  -iLipIr  -ii ri  iij,'! Ii  tu  willi- 
sland  I  .lUtinuouaU  in  practice  the  strains  due  tu  the  totnl  K.M.F.a 

generatei)  in.  orappUod  to, tho aMUt of  tW*  wniMtiin.  Thi*  onier 
covering  may  be  called  the  majw  ^MvISalMM.  WUIe  thia  repreaanta 
the  best  practice  that  haa  as  yet  be«n  attained,  it  contains  one  element 
of  aerions  weakness  as  follows :— The  liielcctric  flux  stnrtfi  from  the 
surface  of  the  nuter  conductors  and  traverse*  the  minor  and  in^or 
insulations  in  series  and  stopn  at  the  siirfni-en  of  the  slot.  Note  tha 
ii  liitn  e  values  of  the  densities  of  dielectric  Mux  paasiii);  t)ie  two  con- 
it  nun  /ones  ill  the  insulation  about  the  coil;  the  inner  zmie  is 
liK-atdl  by  the  irregular  outer  snrfare  of  the  conductors  of  the  coil 
and  the  outer  /one  by  the  regular  walls  of  llii'  slot.  The  dielectric 
flux  pasaeai  from  the  surface*  of  the  ouU>r  eoiiduclors  of  the  coil  to 
tto  walla  of  the  iiot,  and  in  ao  datag  traverses  the»e  /ones.  It 
paaMs  tto  inner  cone  at  oooaderable  iiregulariiy  in  density  and  tho 
outer  xone  at  a  much  more  nearly  uniform  density.  The  leclional 
araa  detennined  by  the  ianer  /one  i«  considerably  less  than  that 
dot»nniiip<l  by  ilie  out<'r  zone.  From  lhew>  two  clastes  of  fncls  it 
follows  Ihnl  llie  iiiaxiiiiiiiii  dielectric  tlux  dcn«ilie«  to  which  the 
insulatioiii'  m  e  nilijii  ieil  i«re  i  on-iiler»lilv  grenter  for  the  luinor  I 
for  the  iiiiMM  iii-uliii  1  ir:_  1  hi-.  !»  i|i  rniedlv  unfortunate, 
rc-iiltrt  woul'i  li»'  oiitrtin*  li  wiiii  tin  .  i.niilitiiini  re\.'r''.'d. 

line  t'>  tli"»e  flirts  It  fnlliiw  *  '.h.  it  Mi  jinicli.'e  of  thin  cl'ii-  the  liinjor 
insulation,  without  sjicrilicing  breiik-ilown  strrn^^th  and  stmrttirai 
dianMter,  shnuM  have  the  lowest  attainable  permeability  to  aleenio 
foree — i.e.,  the  highest  attainable  speeific  teliirtance  to  dieleetrie 
flux.  This  IS  needful  in  order  that  the  total  dieleetrie  flax  estab- 
lished from  the  surface*  of  the  outer  conductors  of  tlia  soil  to  tho*0 
of  the  slut  shall  he  limitml  so  as  to  be  well  Is-tow  tha  aolatat  wMoh 
tto  maxiiiiiiiii  Mux  dielectric  density  eiieoiinterrd  U  tho  mioor 
insulation  will  not  be  sutfirient  to  cuiim'  ili>  riiptiine. 

The  minor  insulation  i>  invariably  porous,  containing'  air  or  oltor 
fiaseii  (It  normal  atmospheric  pressun'.  ('oiiipurntiM'iy  low  densities 
of  iheln  tnc  tliiv  are  reipiired.  therefore,  to  riiplnre  iiiinute  \oli:iiies 
of  the  minor  in«iilatioiis,  whu-h  will  tlu  n  conduct  the  i  hnr^^ing 
cnrriMita,  causing  rapid  deterioration  through  heating  ami  olher 
physical  and  chemical  etiecta.  The  thickness  of  powerful  dielcc- 
(rica  having  low  muMn  imkuttkn  aapaeitiaa  tha*  mnat  to  apfliad 
in  order  to  luainlaiii  an  dMaetric<<lai  danrilioa  bw  enongh  ao  aa 
ii'it  to  injure  tha  mfaaor  iniulation  bMOOMS  ao  great  to  Im>  imprae* 
ti>  ilile  111  the  pfwant  ataffe  ofthe  indnalty  fer  tiiachiiier\  ronsiruo- 
tion  «t  liigln  r  pre».«ures  tlmn  I'^fXlfl  volti*.  In  all  In^-h  picioire 
Hp|uirNtili.,  whi-tlier  of  the  nmrhinei  \  or  triin>«fuMiiei  i-l.ii^.  llie 
iiiiviI.Hble  dieleetrie  llu\  ii.  e-inhlisln  il  in  like  iiiiiniints  M-nally 
I  hi  ii-.;(,'li  tl'ic  iiiik|>ji'  i»nd  iiiiiioi-  iMsiiliiiinii.t.  (Iwiii^  tn  structural 
<iitlicutlies,  the  niiour  insulation  is  far  inferior  in  strength  tu  the 
strength  of  the  best  dielectric  available  for  the  inajor  insnlation.  It 
is  on  this  account  that  such  an  enormoiu  amount  of  dielectric  of 
high  reluctance  to  dielectric  flnx  must  be  uaad  in  the  oonst ruction 
of  the  uu^or  insulations  of  dry  or  '*  air-insulated  "  transformer!. 
Thesmotmlsof  iiiajor  insulation  that  must  be  used  are  excessive 
taken  with  respect  tu  that  which  should  Ih-  ample  to  withstJind  in 
practice  the  electric  strains  pruiluced  by  the  iionu  tl,  or  onliiiurily 
iibliuriiwl,  electric  pr\'»s»n  -«. 

It  is  the  evperieiiee  nl  n  piitrible  milkers  th.it  the  air- insulated 
transformer  i^  impi  m  '.ii'iiijli-  fnr  prf -nirci  higher  than  about 
H.'i.OOO  volts ;  space  and  luateriala  cannot  be  afforded  to  limit  the 
dielectric  flux  MifleioRtlgr  a*  higliar  prownm. 

Uil  may  to  oaed  meeearfhUy  for  Ito  gonaiatiM  of  tho  Ugfaaat 
pnaauna  daaired  in  practice.  liy  proper  treatmont  in  Its  prepara- 
tion lor  wo  in  submerging  the  high-pressnr*  transfortuor,  and  by 
proper  eooatructioii  ul  the  solid  or  supporting  iiHuIation  of  tho 
transfonner-condueting  circuit,  all  air  and  other  guse^  iim\  he  di*. 
pliced.   The  oil  atvd  aolid  iosulatioos  thus  form  a  eowliined  or 

iiiiKniit  major  and  mhuc  inwilaUan  bavlBg  gnat  dialeotrie 

ntr.  ii/tli  at  all  points. 

I  .-11  with  the  iiin-it  iipprovi'd  use  of  oil,  however,  the  oonditioiu 
are  uol  exactly  ideal.  The  dielectric  Ilux  emanates  with  greatest 
density  from  tha  iuifwM  of  tho  outer  ooadaeton  of  tha  taamlaal 
coils,  owing  to  Ito  (act  that  tto  wnw  iaatfoo  at  tint  pofait  h  tiw 
siMAllest  and  the  density  of  dielectrie-flnx  distribution  the  molt 
variable.  The  resiUt  is  that  the  chief  electric  function  of  the  oil 
is  to  limit  tho  dielectric  Hiix  to  within  the  point  at  ivhich  the  maxi- 
mum  tlux  density  that  \vili  eiiiaiiiite  from  the  siirrnc  nf  the  can- 
diiclois  of  the  high-pressure  i-ircuit  will  kx'  rifely  within  llmt  which 
the  composition  of  oil  and  fuhrli'  next  to  tlie  r  inihii  tnis  will  ntnnd. 
Times  will  cmiie  in  prnelire  wlien  the  lii(jh  pressure  circuit  of  the 
transformer  mu>l  stjuid  excessive  pressures  applieil  fr.Mu  without 
or  developed  williiii  by  complex  impedance  pheiioiueiia  during 
short  cironila  or  oponoinaitB.  Tbna  occasionally  and  momaataiily 
the  insulation  natt  loUia ttwdnelon  will  to  subjoctol  to  atniiwdM 
to  dielaietile-flnx  danaitia*  that  excaad  tlw  brMking  point,  earning  a 
fprraspondlng  niMnanlary  eondnetion,  beating  km  injiu;.  ttmsli 
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injtiri**  iTiituJIjr  ar»  off-n  vi  r\  -nmW.  vi  t  i!i>->  <^<]iii>ilnliii'.  for 
tfj'iif  «m>tM  i%  TW^rrer^t,  unrl  tli'  ir  l'<<-ftiii)ti  i>  thf  wr.mt  po^siblr. 

In  tf.i-  iihal ,  p,  i»  li-ii,  iliiTr  forc,  to  (lit"  (yi-icluMOi)  t)iat  n 
ri'.'.r.il  *,l  .r.irn  ij  il,n'  iliftii  ultic*  Rppli>  ahkp  (or  "air 
ir,"  ;i:it< -I  '  iiiil  oil  !ii.uliit> •!  "  iiit;h -pri'^Hiirp  nppnnittiB  roi>eiKt><  in 
tri(  <:r(.(/lc.;.iii'  n!  </f  ii/f  liillif  ^jiiar^ln  ur  tfiv<  l-rp<^  olo'.'-ly  uiirrDiiiKliri;,' 
th/-  ■■■  i-  r,i  -jrti'int  nf  itif  i  ir>r;ilt"f  »IH'1|  hi^'K  pri-KoUri'  uppiirnli:« 
f'.r  III'-  prirprr^'  of  r<  I'  vini;  tht  rinin'r  iij«'ili«tioii  of  aU  olcctrir  striiiii 
<l«  U*  (loriii  il  <  f«  mn.ji.  'ft.  n  luvu  it  fiirUjcr  ot  ihoHU  nighlv 
1<m*Im«!4  •tniin*  th«t  «r»  iliie  to  complex  intpedanee  phaDomenk 
thftl  McoinpADy  ihort  cirenits,  opening  rimriU  and  Mmihr  pmiish- 
inff  eitemiMitnret, mn  nn<^nl■  il^'  of  P.li.  in  tli<  irtiliviilmil  ciilx 
llis;  J*  p»<-^fnt«l  by  nUni- IrinTil  of  prt>p<Tlv  clioBcn  "pnrli 
»rf<-Ht' r*  Ut  il.i'  t<  riiiiiinlH  f>f  mu'li  itiili\ iilniil  '■<a\i>.  TIh^  ronl 
fiiiir-ti'iii  iJ  thf  tri'tnllif  t;tiJir(i  in  to  form  ft  lomliictiii);  *  iivp|rip(- 
Til.«.iit  til"  iiiilivi'liml  <'<iU  iif  t)i<'  lii^'li  pr<~iiiir<  oirciiit  In  wliioli 
l'<  f^fi'lin".  tin-  in(-vil.il>l(-  (hartpiif;  oiirrtut  mvi  froiii  uliicli  thf- 
r//rTf!»p»jn<JiiiK  •Ui\<nrir  (lux  ntnrtH  tliroii^'ii  tlic  iriiijor  or  po'.iciiiil 
i]ii]>ttnr  al  an  ftv>  rin,'e  lower  and  inom  tiiiiftiriti  deriJ-ily,  The 
([iiaril  juiut  bo  cunnet-u-il  lo  o>ir.  Urruittal  <«(  llio  Cfiil  lhat  il  pro- 
ttielii.  and  it  iniiat  ba  eunatnictcti  in  mich  a.  oiatintir  oh  to  nvokl  th<- 
cireulaiion  of  enmnt.  (>ll»vi«n«l,v  lltcw^  KnnnU  And  ^purk  arr^iitent 
tiixv  U  iipplii  d  iit'-r  h  riiKn  I  ii^ily  intnUMfor  iM  r--  llirm  in  iitseliiaery, 
liv  th(  ir  iiMr  it  xliontil  III-  pos-  Itlfl  U)  inakr-  -i  i(  (-r  -  fid  ti ;in<lfoniier8 
{',e  (hi;  DM?  of  the  iiigiKKt  electric  pfV'-iiii  s  tli:it  til-  trnii'iiiiisbiLiu 
lirtoi  of  the  (nturc  can  uneecnafall}'  ciirrv. 

Ti,    '/  f  v/   f./"  lilMiihtftiuf   _\f''h  r>>''.      111    lill   riil.^ir  »   i»r  Irst^   lij  lif 

riiivh-  uiiifh  ftr*-  h»-rt'  ri  firrrd  I'l,  iij»'a-itir<*mi-iilH  mii-^l  In'  iiiniU-  thul 
will  lii  li  riiiiiK  tin:  wilur  mill  uiivi-  foniiH  of  tin-  npplicil  K.M.I-", 
nii-l  t  li.-tri.'iii^  I'lirn  lit  und  tbur  phaxt  n  litti'iii.  'I'lu!  iii.ixiiiniiu 
%;iliii'  of  till-  *-l«-4-li H  ill  pr'  -hiirc  wiiM-  upplit-d  l«,|\\i  (  ii  u  rondurtin^j 
f  s  liiidi  r  mill  n  u  IK' iii>iiiiit>  <l  nl  itH  ri  nirr-  that  proiliif  lillnliiuim 
cuiiilui'tixit^'  oh-vfrvL-J  h_v  tlm  t.vo  in  tliu  /uik-  uf  air  !ic.\l  lo  lliv  win- 

i»  tiolinito  ak  dciinilo  iMwoiiurtrte  proMNire*  and  I4iiupctntutc«.  This 
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pitMuiapH  to  be  ail  iuf<  piaUu  uicthiMi  for  dvtiruiiniiig  the  muinram 
vhIm*  of  tlic  wave  of  liigll  {iKamire  oppKed  in  thi«  cWa  of  tcatinc. 
Tho  wavr-foniw  nn>  iiMKt  enxily  oWrvnl  by  iiiaanii  o)  the  oatlioili 

my  wavfi  iiKliciklor.  Win  n  tli<  v  nn-  iinl  Ion  incmil-ir  llii'  UMiUii- 
grapli  may  be  iiwd  m  h<<ii  rftlii-  wiivt-  iiidK-ntur. 

A  - :>li-.liirior\  iiidu-iitiiii;  Miillim-tcr  iii  iimch  m:«  dtd  for  tin  rt-rvily 
ili'l>'r'(ioii  of  i-oiidiirtioii  diio  lo  nipturt'  of  trus  b(ibli|i-«  or  otlii  r  w't'iik 
fori  i;rii  ilii  liM-tri<'»  111  till'  H.-iiiiplr  iindi  r  ti->it.  Il  is  iisi-fid  aim)  for 
I  In-  v'lrpoiM-  of  iiii-uKiiriiij;  itii-  (ol  il  waits  coiirhiiiiiI  bv  tlic  ohiir(;ini; 
turn  lU  jl  mi_s  iil.ij4i!  <il  tin-  tcit.  Aiiy  m  usilivii  wiUUiK  ler  of  ibe 
dyiiaiiiMiiiPtn  (ypr  ai>d  of  »xc«1l<-iit  roiimrurtion.  having*  anitaldy 
Htm*  llolil  windiliK,  will  i^ve  <<«irTert  rcKulta,  provid<>d  the  non<lnduc- 
livi'  rrRlnlniut'  uxeil  for  tlie  prriMiiro  dreuA  i>r  properly  pmlMtcd 
frtMii  th<-  drlivury  of  ibo  in<-vili«ble  cajMcily-t  h  ir^diiK  CUrrMMa. 
Siii-h  i  !i  irtiiiit;  (-iirn  iit».  if  iillotti  d  In  p  i-i»  1o  lUid  (rum  K^trTnri- 
ut  llir  pri^-iii'  rill  ml  iv^i -.1 1<  iii'i' .  pindiiii.-  f-rroFit  of  all  (riiiuly 
nil.  11  liilti  I'timurlrr  lor  w  Incli  no  sutwIiirliTy  (  orr.  rlioti  run  U- 
iihidi  .  Since  (111  -.1-  ciipjiriu  i-ni  i-.  iits  iiKiy  not  Ih-  inoul<  -i  tli(-\  iniiM 
Ix  111  I'll-  to  piisi  Iniiii  !,'uiii  i|s  Miipplii  d  iiidcjii  ndcnlly  w  illi  pototmiil- 
1  111 n  •'piiiniiiii-:\  i-qn  d  U)  llo-  poIi  iitiiiN  of  t\i*'  ropi  l-ti^  <'  '^i  rtions  ot 
llM-  pir»nUii-<  111  Ult  l<  «lstlalli-<i  »Uiut  wllirll  till  V  ulu  iiluituli  d.  'i'tvo 

nb«iiHi»  inriluHla  for  acmmiplialiiqic  this  aro  illnatmtpd  li^y  t)i>- 
tltnirntinii  which  nnlnin  lliMitiu>lv<<9  in  FIk*.  2  and  M. 

l  lii'  -Il  it;nUiiof  Vig,  ^  ilitiHlr:U<  1  ilo-  nn-thod  for  pratoptinx  tlu- 
ro-i-t.niii')-  1^  Ikp  ttrriwiini  inrctiii  from  i  upiK-ity-cbaiKhi}:  eurrr-nta 

"In mil  till.  Iranxloniifr  ftirniHhiiiK  ili>'  b-.;;h-pri --sun'  tt-t  cum  iiu 
i-'iiiar  lit  liiiijd.    Ill  lhl^  Il  iii-lonin  1  ihv  lii;;h  pn'>-'ir<- i  ir  iiit  is 

divoltil    lllld  11.^    III  IIU       -■•ilMl--  or   .-oils  HS   lilt T<-   ^llollld    Ih'  1,-ll.irill'd 

-i-i  tioii>  III  till'  Illicit  prc-'.iiir  ri'-i>iJiiit'i'  ri^ciiil  of  llu*  Miiltiiii  ti  r, 
Winn  ihi-  -ml  >'(  lutli  pr--.-iirr  1 1 i>ii>tonii<'r  is  not  to  h.itid,  (hi' 
iNMbixl  L,'iv<  n  li\  llir  d.aizriiiii  in  Kii;.     iii:i\  l>i-  <-niploMil. 

AciUMtlir  ti  riuiiiiJ- »i(  llitt  hiiili  pr<'«-»uri  M>urct-  thi  ii-  iwu  con. 
trteA  in  iwriiw  a*  many  anmll  anut'tranHfonncni  »»  there  ar»  to 


he  ijuardr-d  sections  in  iIk'  prft»->tir«-.r<-sUianec-  eircuit.  Each  of  these 
KUto-tninsfoniK'rn  iiiiikI  have  a  normal  K.M.K.  r»tins  as  great  sw 
lis  shart-  of  lh<-  total  prf-is'.ire  :  it  lihnuld  be  niounttd  upon  h  hiifb- 
(Xilenii.-jl  line  insulator  of  a  form  snituhle  fi.>r  thr  toWl  prcsnuni 
<  iiiplny«'d.  Thi  -ii'  auto  trantfonner*  ar»'  coiinei  !i-<i  to  eorri'sponding 
rt--Htanc«:  Kn'ird-  iis  bIiowii.  hrinjjiii!;  tlii  iil  lo  tin-  potriilial*  rorrt. 
apiinriinsf  to  show  of  the  r<-^:»tiin<-<'  m-i  •.ionn  over  which  they  are 
iiiGimd  d  "J  as  to  pr<it<-ct  ihem  fri>iii  the  di  liv«ry  of  char^'in^  ciir- 
reiU.  <\i>  the  diagraiiiii  of  l  ij^H  2  and  o  nhow.  the  wattiueUir  uiuat 
be  eovcMd  «ith  a  raetallk  gnoid  net  connected  to  the  man  aide 
of  tho  einmit  ao  aa  to  relieve  it  aieo  of  tho  delivery  of  m)  chaifring 
enr'tnt.  A  tnttmelerinniJitiod  ond  need  in  tMt  UMimermnat  give 
n  linble  mnlta  in  tho  obcon-alioa  ol  j»ivi«Krv-loH  ckonirtcrtifjea  ■/ 
(iuu/af<oiu. 
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The  nature  of  sncli  (-hnrai  teiislii  'i  is  dliHli;il«-d  in  l-'it;.  i. 

rhaint'terisiic  No.  I  i«  ihiil  an  iiisiiliiior  »luch  ia  honiqjfeaeMW 
and  t-^jtitiniioiiH  b<  iw«-4'ii  the  cmidiK'tors  and  wherein  tho  itlsin  ia 
dihtriliiili  d  willi  .sonic  iipproaeh  to  imifonuil.N . 

No.  2  i*  tb<-  pri'srtiiri'  losK  ehaiiicifri^iic  of  un  tnsuhitor  wherein 
ihi  re  are  jxirtionft  iliat  an  neiik  or  the  ilieh  i  trie  Illi\  in  distrtli  iled 
M  iry  irr<-;;<ilarly.  or  both. 

No.  U  ts  a  cliaroelcrislie  taken  from  u  t'oiiipu»i!«  luiujaliuii  iiuiJe 
up  of  atiBiqf  and  weak  dielectrics,  aa  fouudi  Cor  exAinpIo,  in  a  paper- 
iii-siilated  table. 


StacMitl  hnw  IiMl 
Fi«»,4. 

Prom  tho  inherent  nature  of  things  ihe  deii>-ity  itiatriliution  o 

dii  li  rfi-iB  ftns  thnniKh  ihi-  inMilation  is  di  (iiiite  only  in  :i  few  (oiiu 
of  eleetrienl  appantn.s.  .i.s  for  txniiiple  tliroii:;li  the  iiisiibitin!:  sh>'rt 
of  condensers,  exript  at  the  cdf^ii  ef  their  i  betrode  coalings,  o 
lliroiij-hout  the  atmoipherc  about  n  transinissioii  line.  In  the  urea 
iiiiijorily  of  e;i<i  s  the  distrihulion  of  the  dii  le':  trie  ihix  is  too  complex 
lo  ailinit  of  (he  n  diielion  of  (icenrale  re-iiiltH  bv  tlie  liimplor  mathe- 
DiAtit'iJ  otiKH'sst*.  'llie  juilymeiit  sJiippluiueiiuJ  iiy  the  rowlte  of 
leata  ana  luenaurcnionta  made  npon  test  Mimphw.  cpecinieiu  or 
luodi'la  uinat,  IheMlbn!,  uiakv  up  for  lack  orcttleulalHIg  incthodl. 


TILBOBAPHT  UD  TILBFEOHT  IM  JJIPM  * 

aV  K.UTAKO  01. 

It  ifi  generally  believed  that  Commodore  Perry  of  tho  Untied 

Stales,  when  he'  came  over  to  Japan  in  WHi,  brought  two  wts  of 

teieprnph  instrument'j  with  him  and  pr^wnlmi  them  to  the  Sbo^un 
oil  ihal  time  the  l.ieiileiiant  i  ieni'nil  or  ( loveriior-tiencral  of  thi- 
Knipirei.  The  tirnt  teleLrrapii  liiii'.  however,  v^  .is  roiistructed  between 
Tokyo  and  Vokohaiiiii  in  isiiil.  ihi'  inHlrnnieiii-,  um  d  bciii>:  HreRuet's 
iiistruiticnl.s,  ivhieh  were  i  inployi'd  lor  .lome  tiiie^  iintd  all  were 
s<i|>i  i  si'ili  d  bv  MoCM-  rikwrilei  s.  There  «iis  not  vei  v  inurh  pro(;r'-sa 
iiiilil  Is77.  when  the  civil  w  irhnike  otit  in  the  liotiihern  di-^Irirls ; 
ihiK  iindiritlly  neeesmlaied  an  iner<-:is,-d  line  of  the  tele;;mph.  and  the 
lines  wi  n-  <  vleiided  lo  flu-  ii()|ii)rl;int  pliu-es  of  the  empire.  _ 
'  Ab«tr<vcl  ol  a  I'aper  mnd  bclor«  Seetiuo  U  ol  kite  b(.  Louu  loti-raaUoiia] 
Electrica)  Coniti«i». 
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The  tinst  loli  ^rnpli  line  in  tiii<  connlrv  was  ooti»tnict*.'<i  hy  Mmc 
V.nf;\\<ili  onirinii-rK  unii  luxiiifn  in  (In-  mTvirc  nf  tlu-  .lupuneao 
liovurniiiuiiU  TUc<  clunf  uugijiwr  wji^t  Mr.  K.  Uilbcrl,  svUu  Irnd 
been  eoiweatail  with  ■  nilwajr  eiiniiwii^-  in  Scwtfaad  Man  iw  eiu*M 
to  JafWD,  Hid.  H  m%y  bo  inmirraeil.  tlw  mediad  ol  Mneyiaci  eon* 
iitrnction  ami  iiiiunl<  luinro  i<(  thi?  Nud  lltIM  laid  Ottk  by  hint  wii« 
iiittiinillv  after  llic  Kti^-Usli  |<r>v'tio<'.  Mid  i*  COOtiniWd,  Wilh  ttMrt'  ur 
\:sf  vhnUK'-*-  •ii>Y,n  III  tlif  pri  M  ilt  day. 

Ar<  10  the  t<'li-phoiir  lines  in  towns,  (luf  nii  ihnil  nf  n)n<rurti<>ti 
niav  bo  ftjkiti  to  follow  AiiK-nrnn  ralhcr  tlmn  Knf;lii>li  practice,  anil 
ni  some  plniN  9  where  no  (•!il>l<  s  tire  ettiplove«l.  an  nisny  R»  UK)  to 
IM  wirei  ur>'  riiii  uixjii  ft  |mIi;  pJitnltfti  nli>iig  ti)«  »>iv  of  ihii  «(r«<-tK. 

Pokt*  m  gonentlly  «i(«e4«ri  whielt  ktowj  inabaBdMt^tw&iny 
In  4iffiM«at  pvti  of  the  emmtrj.  The  nnmber  ot  nuun  pole*  n^e  J 
VMrieii of  COUMC,  with  the  nnniber  at  wifW  patup.  the  nature  of  the 
male  throagh  which  lh<»  linea  p.vi»,  but  in  t)ie  open  cM>untry 
thet^  nrp,  ih  »  rule,  from  ^i~>  tu  'iB  per  tnih  :  and  where  there  iiro 
loo  ii>H»>  wiret  fur  (>nn  |k>I<  tu  carry,  Inic^eil  pole*  -<ifi«Mi  II  poU-x 
— are  1  iupl>>ve>l.  (•niiiiiirv  la^iin  poh  n  are  i>f '22fl.  li>  '2A(t.  Takiii); 
the  avcmxi'.  il4  per  rent,  iif  the  luniii  p.Ai  *  i«re  HtiiveJ,  w  (iih>  14  per 
cent.  AH'  •strutted.  KuurlitTe/ut^'  i\  common  pi'nrtic**  at>  11  ineHnii 
of  pre»i  rMilioti  uf  efo<  |Ki|e«.  hiil  Utely  erenHoliiit;  ii  hmii^'  tne.l, 
lbou({li  utt  <^  oiiMtll  xcaie.    lkiiK'hfn.;iil  pulea  laol  alKfUl  IH  ^e!lrlt  on 

Mwtngt,  whilai  HniBMiwl  pnira  brffin  to  4«r*v  wMmi  live  or  ><i\ 
ytat*.  40  per  cent,  of  the  piilett  are  Immrheri/eil,  th9  veniainm)'  nri' 
tnitrenH  1. 

AriiiK  with  (loiihl.  |i  p  I  1  nin  in^oilntors  iu«  exdoiively  mwI. 
mil  are  iilwiiy»  fni  il  on  tli'U  mcU'  of  the  pole  fivcnii;  thi'  cnlh'il  up 
Atatiiin.     Kor  Ii'h  t;trtph  hne>,  Ivvo-wire  jirniM  of  *24oi.  nii.l  .Htm,  iire 

neriiily  ti»«>>l  evrept  where  nirttiy  wiri  H  are  to  l>e  run.  They  are 
wciire<i  to  the  poles  a  fi>ot  apart. '  iiul  ^ilu  rnati  ly,  in  fax-  more  llinn 
t«o  wires  have  lo  h  put  up.  Telephone  wiiet  are  run  cm  (our,  »ix 
orui0it  wii«Mniu>iii(Mtcoiumoiily,  li>n»;-il)>tatKi>  linea  on  braced 
vin-wirc  emm.  The  ilii«t«nM-  b«(w«eit  the  cenlren  of  the  •rme  is 
tft.  IKn..  the  minimmn  4i»t«nt<«  ellowed  from  tho  jpennd  to  tli* 
lowcet  wm  twins  Ifltt.  The  apan  of  the  lanj(.4ijiUHire  hn«*  i«  iu««U,v 
4Hv.1h.,  the  inininnim  tranxpvxitirm  Iwinj;  done  at  every  'JfHh  pule. 

No.  H  S,\V.<1.  iron  wir»'  ih  the  stHndar-l  for  the  telegraph  lines, 
thouijh  No,  II  MOM  wire  nonielmK  ^  ii*iii  for  short  hne«.  The 
him;  *  ireuilK  for  fast  aulomaiir  or  'pi-ulriiplev  workiie.:  are  ot  No.  VI 
copper  wire.  As  h  rule,  an  earth  win-  is  ^ittai  htil  to  eaeh 
pole,  l  or  telephone  lines  in  town^  win  re  tliere  ih  not  much  anew, 
we  usti  .No.  17  S.W.lj.  huni  drawu  coppur  wire,  and  ailicoii  brooze 
wiiM,  but  in  the  nenhem  tlietricU  wherj  anowbll  ie  abiuiduit 
doriag  tho  wintert  No.  li  iron  wire  »  run  foreubMribrrV  lltiv.  For 
the  iiitenvhui  leleplionp  aervicn  thrM  ^nnvies  of  cupper  wires 
No.  «  s.\V.a.,  No.  rJ  H.W.Ii.  end  No.  U  S.i..\\  .    ,ire  empl  ly.d. 

I'or  Ion;;  >ipAns  »u<'h  im  ri\er  ri  iusin*;^.  si. 'el  is  ahiioHt  alwii\ k  nse<i 
in  the  eaiu'  of  leh-i^raph  Im.'s.  Riid  l>mii  *..*llii'  w  ire  for  t<  h'phone  cir- 
emts  of  k.ni;  dimhuiCO.     illv  loiit{ri4  nir  npnn  now  in  Citlvtciice  is 

h<xi»iU.  with  steeJ  wi»,  ntnl  H«)>-(|it.  with  Unieullie  wirre,  Mrb  of 

ITiilli.  |x  r  mill  . 

I  lelerjiroimd  eonstnictinti  for  the  teli.^-raph  lines  is  rmhei  liinitej 
Kt  prciieiil.  it  l>eiiii;  contitked  lo  11  piui  <■(  Tokyo  unly :  hui  the 
iocraoM  o(  t>l»Krapli  wiree  (am  year  10  .veor.  in  addition  to  thoie 

for  te1«ph<my.  ulxctric  lieht.  end  power.       thowe  the  neromiity  of 

Uvini;  more  wires  iiiideri.'ioimd  in  th<'  lar);e  towns,  ;iiid  11  is  *ery 
likely  that  in  the  roMrsi-  of  n  ft  w  ye.irs  tlie  t«'h';,;r,iph  hues  in  the 
hiisy  part  e^f  the  lar'.'i'  lowiis  «  ill  hi  put  imih  r)>roiind.    Tin  l:i     '1  v 
part  of  the  t\-l-  phuii*'  lutes,  how.-\er,  in  Iiiil;'  eitt.^  siirli  ;i .  ;  i 
I  's:ika,  Kyoto.  V>iki^|iiviii:i,  .V/,,  (v;  ;ilrr;ely  liiid  ilii.li  1  _M..uil<l, 

W  111  It  till-  tll^t  tllliK  r;;i  .lUiel  eon^ti  alloil  WA-i  tllldet  I  ilki-Il  ill 
Tokyo  m  1>^JI>.  We  lUlupliU  :>lll.i.Uvt  troll  plpen,  ,mJ  lJlen:UllL-  csslelil 

wiM  Dni|d(»>-«l.  to  «  cuiiKidvralile  evhMil,  in  tbcotiM>Tt<»wn!»'iJw»i 
hilt  iii.v  visiic  ti>  lhi<  I'liitol  Sinlcit,  in  IHJM,  gm-e  nic  a  fttvonriililo 
impr^mion  a-s  to  \i)riil«d  elu.v  noiduit,  and  uuiiiMlinU-ly  afli  r  my 
retarn  home  I  ;i>l',;'.ed  tho  uulhnritii's  (t>  itdupt  it  wliorn  uc  have 
mure  tiKiii  tlin  l  iluet-.  s;!ic  ■  th,  n  th^'  siii  ;li-  iliiet  vitrjfl^  rl>\ 
coitiiiK  1  hii-i  Imwoiuc  iI',i  stmi  tit  il  of  rniili  1  „'roiin>.l  worklli)^,  HI  (>iii 
miiiiiifai  tnn  IS  1  ;iu  m'll.i  it  ■  \i .  Il(  ii:'y  a'nl  elii'a)>ly. 

I  !llllT^'rlHlIllI  I'.ilile  ti> '  l  lor  I,  1,  :;r.ipli  purp  t-os  hus  p.'-epari  il 
tiUe  iiisnlatiiiii,  ami  is  noir..!  with  li  arl  pipe.  The  li  h  iliiiie- e.ihle 
(■•r  umh ruronnd  xvoik  is  ul  the  ihy  cart"  pap'r  iiis  iLitioo,  in 
lar:;.  towim  Bpp.iratu.i  f.M  si-iiiliu>{  c-otnpriM.ivil  dry  itir  from  three  to 
four  nimi'ipherew  into  the  cnUe  ore  provided  for.  This  proves  very 
uatidil  ill  .lupnn,  a*  the  c»1iK>»  «tO  nil  itiipOirKMl,  And  In  ciikp  rnMet* 
slioiild  get  WW  in  inMdatUw  wo  ri%ii  1  ivilv  n  p     tl.<  iu     Km  pun 

mUe  was uenl  when  titc  inii1«r;;roiin' i  \iuik  \t  e-  e  n  ni-  ,1,  imt 

now  ".Sm  p.tir  cable  iTV  'iimf'tt.  Ni. 'J'!  SU.tl.  heiti^  :;:e  ^1,  ■ 
of  the  roliihlrtors.     Siu  illiT  \SL1.'  e.lhle  Il  ls  U  ,11  -ti  'I  fur  s;i;ii 

lisi     hut  ir  has  tint  \i  t  c'liiie  iitt  1  a  'H  ill  -.i-.  .    Mosi  III  tlf  liui  s  in 

l<.o\ti,s  III  III::  iivt  rh  I,  we  lm\f  ti:i'ur.ill\  i»  '^t:-  it  iti'i'iy  .t-'in,  imIjIi  s. 

both  uf  KitlmcuUber  ami  diy  eotx.  type,  p.i;  ii|i  let  p  ties  t<t  avoid  lu.i 

ittany  telcphono  wiim  fiwinleil  tOKRther,  or  to  i\'03!i  etortne  liji;'it 
and  power  canductonir  whieh  are  al^o  carried  along  tiio  caeete  like 
tb«  teiegAph  and  the  telephone  hiuif. 
tht  leylnif  of  Mibniarine  caUe  wae  conaiilcivd  the  nMMt  dilKcnk 


work,  and  cieepl  in  n  narrow  utrail  or  in  «  river  the  work  was 
liliuoHt  nlwnytt  evented  l>v  the  (iroat  Norlherii  Tilenraph  Cu.  i! 
ueuuwr.  Tbe  IwUuren  t>(  the  country,  howevi^r,  calttiil  fur  a  uiuubvr 
of  fttboMiim  caUee  in  vanoae  narta,  and  in  order  to  aatafaliab  new 
oonmmiiieatioM  and  to  maintain  eflieieitt  wwMiig,  it  beoama  nawii- 
sary  todo  the  work  wilh  our  own  f.itlT.  tloitietittlM  W«  equipped 
a  steauer  with  roU4;h  machinery  to  lay  a  new  eable  or  to  repair  a 
broken  one,  and  iilthotij^li  1101  without  ineonvenieiices  in  tnost  eaii««, 
xtill  We  iiccoiiiphshed  our  object  and  in  thi&  way  our  em^ineers  and 
workmen  ha\e  obtaiiusl  ^lonte  fi^«f*?l  e^peritiice  in  this  branch  of 
tflei»raph  engineerinf 

When  I'oniu'ita  wa«  anno\ed  to  .lapau  in  lt^i>u,  it  IxCciUuv  iva 
ur»:ctit  necessity  to  put  the  SOW  gnHMinaw  in  dlfoct  oomiiiaiiiCKtioii 
with  .liipaii,  niul  coiisa>|u<!ntly  tneaamrea  were  at  once  talcen  to  lay 
cahlea  coiineeiin);  the  Islands  of  Kiunhn,  Liiichu  and  Foriiia!<a.  \ 
cable  uteaiiier  was  built  and  fitted  oat  at  <ih»«){ow  for  the  piirpjHe 
of  laymi*  and  repiuriiiK  cables  and  w,t«  brought  out  to  -Inpaii  in 
.luno,  l>*",t'l.  The  "tikinawa  Mam,"  our  oahls  .ship,  is  a  twin  screw 
steid  ateanier,  having  a  d  nible  bottom.  Thn  "fr-;^  tonnage  i»  'i.'lV2, 
the  lenglli  iH  tweeii  perpendicular*  being  '£,<iH:..  tin  xtr<  uu"  bre»<lth 
tuft.,  and  the  depth  of  hold  'ilft.  Mir  ik  eipuppeii  with  triple- 
ovpanitioii  en-,">nes,  doiihSe-eiide  l  b)iler<,  ut>  I  h  is  three  rahte  tankH 
of  li.U.Vi  cuUo  ft.,  cubit  fu,  iHi.l  t;,!>l'  ritliic  ft.  capatity, 

nupccUveiy.  It  reuMlnod  etiU  »  i|iie*tiuii  with  us  whetbwr  our 
•ttsiiwnt  coald  numage  to  lay  raUea  in  very  <leep  wateiu,  aa  Ottir 
OXperienM  had  been  pr>  vi<:>tisl>  liiuiii- 1  1 0  coiiijinrntively  thallow 
watarx,  wid  it  waH  stroiiKly  su;;:;ested  lo  i  ngavt*  itonie  «Kperieneed 
fun-iijn  engineers  for  lh'.>  work,  We  wanted,  huweii-r,  to  Kain  -il! 
po<Hil»li'  c\perient'e  and  s'»  we  took  up  tile  work  o-Usi  lves.  'Mie 
cahlx*  were  sue  I'JwfiiUy  bud.  th  uixh  not  without  soiii"  d.tli:'iiltie^  ; 
they  h»ve  iK-en  wnrkiii,'  well  iluriil^  the  pant  eit,'ht  yeirs,  beiiif; 
wurki  d  duplex  with  d  r. -t  s  pliiisi  fecurder*.  A»  iui;iiUuu«d  else- 
whore.  i<tv:;urt  iiistruiueni^  w«re  the  Arat  iettmnimta  iwed  br  the 
trananiusiun  oi  puUie  iiies^igee,  while  Wheatstouo  aaedlo  initru< 
nianta  mm  mod  tot  tho  nitv*)'  ■er%  ice.  The  eonadieatian  of  the 
nierlianiMit  uf  the  formrrand  the  conaeiiuent  liability  to  get  out 

of  order  niaili-  its  exteiisiv  i-  use  moniilabh-.  anil  very  »  >on  tllft  MoroO 
inkwrit.  r  replan-d  it,  *•(  aboul  l.lllil  telegraph  cirenitu  now  WOrk- 
im;,  !*-'i<l  are  htted  up  with  Morsi-  in.strunients  and  the  reniHininif 
eireuiu  an'  litted  with  telephone*.  Out  ot  N".U  circuits.  IKJ  are 
worke<l  duplex,  nine  ipiadriiplt  x,  four  automatic,  and  the  reiiiaiiider 
mniplev.  Tin-  soundem  were  first  inlrodiieed  in  .lapnn  111  IWI.'i,  and 
bavu  b*!vu  warkiug  iu  comparativuly  UrKi>  >>tUci»t  only,  ,\l  ureaeut 
ahont  40  per  oent.  of  tha  total  ioMninK-nia  aee  tmnnifm.  Pupios 
leleKraphy  was  tried  in  1870.  bnl  ita  pmrtintl  eaeeesa  dntea  tiuiii 
IdMtt:  OS  to  <|(iadnifle«  working,  it  was  only  from  IH'.1;|  that  WO 
(onld  put  it  into  acttial  ii>e  on  important  circuits.  The  Wheatatono 
auloitialie  in  liiiiite'l  to  n  few  circuits  in  ordinary  cir.-miistane<'< ; 
hut  violent  storms on  uramunj;  the  Islan-ls,  particularly  111  autumn, 
an.l  often  cau'^e  an  cxicnsiMi  hctakdov^n  uf  the  important  lini's  ;  en 
such  tii-<-;v«ioii«  the  automatic  workiti-.'  is  found  valuable  to  diHpo-(^ 
of  the  a  ■.-uniiil  itiiin  uf  iio-ssi^es.  U -pi  ater  b  >irds  arc  eitiploycd  111 
im|K>r:i>ut  centres  to  tlv  b->-t  adv;fila„'e  of  workilt);.  lotogflipb 
i>XLhiM)>,'e»  aru  c  .ulincd  itt  circiiit*  in  tovvas  or  lo  very  »ltort  tMd 
lea*  importoiit  tinea  iml|,r. 

Tho  Moree  atgnaii  umd  in  teh-^rnnH  written  in  tha  Japmeio 
clviriwlei^  are  fiO  in  ntimbi-r  111  addition  to  those  representing 
li:,'iires,  an  l  thfl  aigm  of  punctuation.  \ -.  The»e  sijpiaU  .iro  partly 
e>>mj>ris4-d  of  th  He  represeiitins  the  .Morso  nlpliiihol,  and  p  irtiv  of 
Milditional  ronibinivtioiis  ol  duls  mid  dashes  Tele;;raphicall,v  K|)eAk 
iniJ,  iib.iiit  ;|-li,"»  ,liipiiiH'si-  h-iti-rs  ar*-  eipovalent  to  one  word  111 
I  ■i^l'.isli,  vvliieli.  on  an  avt  r,i;i-,  eonsisi.,  uf  I  II7  .Moisf  le'ti  rs,  and 
Uiefv-fore  v»iii5  .laipAtiuM  .Mors  s-:,M4l  corres,)  lii-ls  tj  1  tnler- 
tMttimiiil  Uome  aijpiaL  It  m  i\  h  -,  i>orhapi<,  intoreitimi  hcrv  to  note 
howJapiMi  is  robicd  ielo;4raphictlly  to  fort-ien  conntrica.  Of  tlw 
w  ill  lie  nmtihorof  FnreiTn  iuo«im;{M  forwarded  or  reeeivod.  and  which 
am  I11II*.  lo  siiiiK-  Nitii.tHh)  a  yvar  at  pratcnt,  abi>ut  4U  pet  rviit.  am 
en  due  l  to  Kure  1,  'JH  p  -r  i '  iil,  t  )  t'liiii  l,  'J  pi-r  e  iit  to  K:ix'Iaiiil, 
T  pi-r  rent,  to  the  I  iiiteil  Statei.  4  p T  eeut  t  >  In  ha,  :i  p  -r  ceul.  lo 
( ie:  iiiiiiiv. '2  p<r  Cent,  to  Kr.iucc.  '2  percent,  to  lJussia.  and  4  per 
eei:t.  to  all  o'.tier  e  lunlnes, 

Tci'.ina  line<  isc  irrici  out  in  'il  dirferent  olh  -i  *  lo.'at.  l  in  tlif> 
iniporlant  <-enlre»  of  the  country,  fandiictivity  ami  itisulilion 
rests ::u ices  of  thn  line»  are  n»;nilar]y  uisMured  onei<  a  luoiitli,  while 
the  eondition  ol  the  linea  ia  aierrtaitipd  ev«ry  day  by  olMerting  the 
cummt  KtreoKthe  roi!«ived  from  the  distant  etntion*.  The  linea  are 
nil  wut'kisi  opi-ti  eirctiit  with  l>iuiiell  cella.  except  in  Tokyo  and 
1  ivil.  «,  when-  stor.vjje  itntiicrifts  have  biM>n  in  ii-if  sim-e  thoypar  befiHO 
IkI,  rite  eh  iiix'e  Irom  prim  iry  bittern  s  to  -.i  c  ind  u  e  in  th' s..  t-.v-o 
l  iri:e  olliees  hn>ui;)it  iihotit  a  considerable  red'lel iini  in  the  1  \p  •itse 
of  iiiaiiit.iiiiiu-.'  bitti  ries  therein,  nn-l  eli  inees  in  the  oihei  largw 
st:aii'iis  are  iu>w  bein^'  pUmie.i, 

I'lie  ciiai^;.  f.-i  inland  le!.-!4iams  in  Jnp«  »■  •  le.n  is  vi  J  een 
;1  iriiwl  VJi,  cent)  per  iuc«i(ii(»«f  Ifi  keuwe  or  leu  of  tvxt,  ths 
nddroM  of  the  tweiver  being  free  in  thta  cuve:  niid  fur  ev,>ry  Ave 
letter*  w  le$«  exceeding  the  riiat  IIS  the  additional  charge  ■«  li  em. 
Inhind  mnaa^  in  Itcnnnn  letten  are  ehargad  3S  len  per  meeMge 
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•I  8t»  woMb  or  Urn,  tb*  mUtOmui  ahaiii*  being  9  laa  par  wmd. 
For  Utepnu  wtthin  the  Bmite  of  •  towbt  10  Mtk  per  iiMwmpi  in 
jMMMn  HtA  U  aen  per  mcxum^n  in  BominNtwi  •>»  dunid ;  for 
■dmlHWiri  bttm  or  wordi*  excc-oJinK  Uie  minibtn  aiDowM  for  on« 

m^mage  8  sen  &re  charged  per  live  &(ten  or  one  word. 

The  tolephoiio  was  first  brought  to  Japan  in  1877  bv  »  u)««h<u)ic 
TStttminj?  hotuo  from  America,  and  was  «  inn;?nf!n  tpliphnno 
incAMil  111  n  l)OX.    Soon  alUir  iU  jtHroilui  li  .n  tin   iclfpiioiii;  uiia 

pot  into  pracliral  aiM'  an  an  auxiliary  to  the  poUct  ikicvKt)  w  Usuka 
and  vicinity,  a  ronniderable  length  of  tin«>i  b«ing  bailt  for  that  pur- 
po«e.  boms  of  the  cirrtnts  then  ooosUructed  were  more  than  80  uiikw 
lo  IcnMth  lod  M  nany  as  10  audi  itimih<p  uutruniMits  were  ooa- 
DMIM  in  Mriea  on  a  single  ciraiit  of  Gttt  win.  A*  eon  b«  raoMy 
anderstood,  eonrersation  was  no  easy  taslc  uiiIosk  by  thow  who  luid 
experience  in  uaini;  the  iiittrtiinent.  After  the  introduction  of  the 
carbon  microphone,  the  application  'if  ilif  t<-'lfi(ilii:iii>:-  f^r  iiulufirial 
and  commercial  purpo«eii  Mgan  to  mpn      ri-uiirkiibly.  jnnl  ii  \v,is 

in  1K88  that  the  iilpn  of  "Jtartinff  t^'li  j  hniir-  f^chnnfri  s  lirBt  orrurred 
to  the  anihoriii,'?..  A  cojupativ  nas  [iramolft  for  (■iii-r\  inj;  on  (he 
busineu,  mad  a  pitioon  wan  forwarded  to  liic  Oovcrntnent  aitking 
for  a  hcence  to  start  an  exchange  and  carry  on  the  tetophone  bimi- 
neu  in  Tokyo.  That  was  in  1H84.  The  queiition  wb«th«r  il  shs^uld 
be  carried  oni  «■  a  Oovenuuent  ondtrMkins  or  eotroited  to 
private  capital  mbuubmI  anaettled  until  1888.  wtten  it  was  decided. 
»Acr  delibmtiimt  to  wtAeftako  the  work  m  »  State  monopoly. 

We  (tot  oiil3r  ahooi  70  eontraete  in  Tokyo  ami  90  in  '\  okohama 
wh«n  we  <vmi!iion''fd  the  cnni»trnr«if>n  of  th«>  lines.  The  i»er\'icB  was 
strti:>jil  Ki  'I'lk^'.)  and  \'okiih.\iii-i  m  |1ii'eui'-  r  i  f  IKHJ,  lln  niiiii'^itr 
iit  *ub^crib,T5  wi  that  tirt.o  t.t_in^'  fi^xv,:t  '.K_M»  ui  T^)k^^l  iiinl  i:i 
^ 'ikoh  uiiu.  Htuvcvcr,  tin  u<'l.;nl  op>  iuiii;  nf  O.r  •■\<-li  iii^n  •.  im.i 
rotablishmcut  oi  cumtiionication  bctwuen  the  i>ub«criiM<r>)  opoktt  far 
mcKe  eloqtwntly  to  the  puUte  than  any  lettere,  newsiMpera  or 
lecturee,  aod  before  kwc  our  faeOitiei  wen  fiv  behind  the  demtod. 
On  coamletion  of  ceitMn  line*  now  ooder  oonelnntioa  Tokyo  and 
XayiaeH,  000  milca  apaii,  wQl  probaUjr  be  pot  in  direet  eoummni- 
catiun. 

When  the  exchanges  were  started  in  Tokyo  and  Voknhania.Ninsle 
circuits  f>f  No.  18  S.W  n  huH  drawn  copper  wirn  werr  nrranKed  for 
•iibucrih^-r*'  lines,  tli-  Hk)  \nrD  standftnl  -wiiriil.uiints  of  the 
WeiHTli  Kliftri*'  f\p"  :in:i  II 1. 1' <1ifir-il  firm  Ui«;  OuwerHi'II  tvlo- 
phone  »n  with  i  l  :it;i  r-.  'i  r  •  'illiiv',  win  ■  luploved.  the  toll  line* 
bttHten  the  two  towns  tiemj}  mctniitc  circiiita  of  No.  12  ii.\V,G. 
eoppcr  wiice.  No.  10  copper  wire*  wen  aftanntda  diainwl  to 
No.  17.  irinch  ia  now  the  eiMubud  aueof  wire  faranlMcnIieca'linee, 
except  in  tile  aoftlugrB  aiowrdNtricU;  aai  the  modified  Oo«<er- 
}wn  t  with  eaiUni;  UtMarliaa  been  ehansed  to  the  aelid  lioek  or 
Iti  1 .  «  I  wiih  »  inasfneto.  Small  exch»r"-'<*»  r>i>t  hm  mK  upwards 
,,f  n»t  .  ;(,«rnU  r-  arc  operated  with  the  ]i>i  -.virf  -I  tmi'iril  "Wilch- 
t-.»r  i  rv  /J  (or  '  Vflisn^*".  where  more  than  WW  siibecriiw  rs  i;-  im 
I-  ■  '^i.  nr. luph  -  A  It  litr, :ir  i»are  generrtly  used.  Ai 

Tc/k\o  tui»  live  rtchauj^.  the  largest  of  whiA  ctmtain*  .•*;.(>■ 
»cnber»  and  the  %mal]r*f  l.o^Xl.and  cn-  h  n \r7hini:;''  m  niuippt-tl  uitt: 
i^uig  i*4<j]tjj>le  Kwitf  hbfiards.  In  U>Mkka  there  are  two  eichiuij<«», 
both  af  wtncb  are  aijK>  fiit^-d  with  hrid^Og  tnagneto  inutUj^«e, 
baTicc  an  iiltiinat«  tutpnciiy  of  0,800.  ttafime  tmnldiig  i*  ttsed 
betaecn  diSeTcni  *tciianj(e*  in  •  (own  and  obo  on  ehoit  toll  lines. 
Ycic'.4iani».  Kobe  and  Xafamakt  ar«  alw  worked  with  brid^'ing 
'  I'j  u..Jtjpl»-«,  th*:»p  towiu  haling  only  one  exchaofo  in  each. 
Io'-va  '/  ir  »r.'-.»nt  capital,  was  worked  wiih  the  old  series-iaultiple 
»».v,  v.»rd*.  an  ajteratton  to  the  rcliv  switrhfjoard*.  iimnnfac- 
li.-'^i  Vi-^\€-m  Elwtric  Co..  w.i»  rtl.-.-t*.i  m  Mny  Ifi^i  vtar, 

ar.a  »,,'~'  tr.*n  •v»t*ni  i>  working  aittsfacioniy.  K  \  itn  tiw  :t  i 
"i" '-  Ii  hi»  an  at'.iiu.al<-  capacity  of  •  ■•^'i')  i-  1  ih" 

yi^-i^z.;  *  :     •        Th<-  •env»-uiultiple  switchiKianls  mts  still 

-wit  at  Sas^rya.    Wi  other  exehanff<"»  are  being  opcrale<l  with  tlie 
•^^!.  Urd  twiMbtjoard*.  bat  kmoi-  of  ibetii  experience  incon- 
«*'  i*r.*e  at  t'.n><^  ia  wotfcin(.  dqe  to  inoraeaa  of  eobKiibere.  and  we 
v.i.r.pkyt  wipfS:  iaf  then  with  intiltipla  ewfiebbowAi. 

I'  vriefvt.^vc  «nidi«o«lthe  fnaani  aiwatiooof  onrtolepbone 
•i^fjfc',~e.  I  ft  (ite  ICvrifm  SfVM  lot  the  aeren  town*  where 


eltiim. 

yti.  oe  . 

^  vi^.  ■>•  n                   -  - 

CM44»f7  40IC 

F)9pi)lation. 

: '  .-t 

*  ■ :  / 

1,'' 

lOIO.OoO 

It.; 

i . » / » 

V 

SflO.OOO 

.... 

t;- 

tt 

l« 

MO.OUO 

1  trr 

1  i:f 

w 

» 

afto.ooo 

7 

« 

mooo 

>kiMM 

Ut 

4 

1 

140.000 

MIS 

-i-e.s— ' 

•       ia  f'  rr,.»r^ 
"jt'  vA  a  w»'.*  •< 
a««i/'.»i.  la  ria*d 

w,th  »itljier  dje  mlid  back  i>r  thv 
1 'lipped  witb  an  anmlcr.  A  de«k 
bv  auuie  people  and  supplied*  if 

rc-qiiired.  upon  aa  astm  payment  oi  6  ywa  par  aaaun.  Where  the 
(Ml.  syidcm  it  etnployed,  tba  lanie  type  a*  the  post  oilice 
wall  aet  la  in  We.  the  Ininaialttar  being  the  «ohd  back.  FuUer'e 
bichromate  battery  for  ihv  soKd  back,  and  the  Loclaneh^  for  the 
]>elville  are  geiiernUy  n»eil.  The  iiutoniatic  telephone,  which  haa 
couio  into  use  since  W.fJ,  itaniewhnt  liku  the  tirey  inKtniiiient, 
ami  so  conxtructod  that  thp  operator  is  iiniililnd  to  distin^iiish  the 
kin<ls  of  coin  put  into  tin;  si  t  li\  hearing  ditTei'imt  sounds  made  by 
the  coin  in  its  sliding  down  along  each  chute.  No  pirly  lines  ario 
in  existence  at  prei>t>nt,  except  »  few  Iclej  lioii*'  rail  ..tlii  >■  i  irtmits  in 
small  villitKes.  Th<i  uctluU  uuiuber  of  toll-line  circuits  ainoonts  to 
abontlOO.  InadditiontothalowukerSaielepbamoiMniteaiefonaod 
by  utilising  die  telegmph  Ilnee  for  ainraltaiieoiia  ttMatniwiion,  and  ao 
by  duplex  telepliouy  or  virtual  cirouit.  SiniiillnncOUs  tranamisaion  ol 
telegraph  and  telephone  was  first  expcriniente<l  in  niwr  the  Van 
Hysaelberghe  isst.  rii  intui  .  i:Tokyoand  Vokoliaina. but  the  experi. 
luent  was  not  niiuli-  w  iili  -.uiUi  u  rr,  caroand it  ended  in  failure.  Ti» 
second experiiii.'iil  m  InhiI  n  s^ilti-ii  in  »  siicppss.  When  thetf-lpplione 
oxcbanges  weri  ntin  t.d  im  Ti)k  v  i  'nnl  V  iknhnMi.i.in  l.->!li  i.  all  tin-  \  :ui-t 
connecting  the  two  towns  were  i.p««ial]y  constructed  w  ill i  i  ijipi  r 
wirolrHnspusedat  intervab  aa  a preeautinn  agiiinstdisturlianc  ti  >iii 
external  chum*,  and  thaie  did  not  exist  much  necessilv  to  ha%e 
recoiirNe  totheMlecnphlbua.  InlBB4dnplaateiephonociraoitow«M 
tried  between  OmK*  Mid  Kobe,  which  an  SS  roibe  BMtrt,  oi^  timo 

worked  quite  !iucce<iHriillv.  In  order  lo  ncluate  the  indicators  on  IIm 
duplex  circuit,  the  neutral  iliuUh  nf  the  rop<tating  coils  were  earthed, 
nnd  by  usin«  tlii  nr.  rit  so  formed  by  earthini;.  direct  signal  current 
WHS  sent  so  H-  to  i  iiusc  disturbance  to  tho  conversation.  The 
iit»'pho«ie  H«!i  i  il,  lu.  I  I  Tokvo  and  Osaka  were  opened  to  thepabbo 
':>•!'  Ill  i  M'Mj.  I  iiHihniiiig  i>i''>i' linos,  which  ateSIT  milca  IB  tooglh, 
duutes  U'lcpiiony  was  successfully  applied. 

In  course  of  time  telephone  exchanges  were  gra<luaUy  opened  in 
varions  proxincml  towna.  whieb  haa  enhanced  the  popuiority  of  the 
telephone  to  a  great  extent  and  petition*  for  MiepboDe  tHMlitiaa 
cr.mc  into  the  bands  of  the  authorities  from  vwrion*  quarter*.  Thia 
brought  up  the  necessity  of  opening  telephone  cntl  oflious  first  in 
those  places  which  did  not  possess  titlephoncs.  and  to  aave  inoin-y, 
exietiri^-  !>Mi'<„Taj>h  line*  wru-  isif  1.  .\t  present  some  1.<KI0  iiiilejt  of 
leU  ;;:aj>U  '.ui."-  ire  worisi  il  >Liiiiilii»n«<Hlsly  for  the  l4'loplione. 

Tlie  tlat'ratt-  ..N.itfin  i-.  ji'ln|i:i''l  ii;  nil  !i>wrt<,  'Vhp  rhi^iV'^f^i  are  as 
follows: — Tokv>  aiiii  iK.ik  i.  V'  U  p.ir  jitinuni.  V.ili  i/niiia,  Kobe, 
Kyoto  and  Nag^jya,  bi  yen  per  annum  ;  otli$r  Htualler  towns,  iH  yea 
per  annom^ 

Thaeo  we  far  mkaetibata  kenKid  wdhin  thn  toiim  limit*.  Tboie 
Uvixtf  in  Ibo  vieinity  k^ood  the  town  Utnito,  bat  within  a  eeruin 
telepbone  are*  epeeifled  by  the  Oovemnient,  mo  be  connected  to 
the  exchange  by  a  payntent  of  10  yon  per  120yd».  or  under,  for 
construction  of  a  Ime  bt-vond  the  city  liiiiU*,  and  a  puvi])  nt  of 
'2  yen  per  annnni  per  120vils.  or  under  beyond  the  city  li;iiiti  n 
additional  sii bt-rn pi 1 1 1 1 1. 

Interirljiiti  lirn  s  are  charged  for  according  to  the  distanea  and  lor 
.1  ( oiivi  rsaticii  n  i;  cxceodiuf;  five  minutes.  The  basis  of  the  toll 
rate  is  approxmiately  as  follows -L'p  to  A  ri  (one  ri  is  uearlv 
a-6  uilaa),^  aou;  np  to  26  ri,as  aen}  lor  «wli  ri  beyond  3S  li, 

1  MO. 


IBB  BOWHHia  FOLTIlOmnO  nmiTDTf . 

Laal  Wedneadaijr  the  new  bniMlngB  of  the  BoKMigh  ?olytedisle 
Inatitnta,  Southwark,  were  foruMlly  opened  by  Mr.  J.  W.  Bmn, 
M.P..  ehairmnii  of  the  London  County  Council.  The  new  hnildingn 
contniti  en«ineerin«  laborat«rii-«,  a  new  leeiiire  theatre  and  various 
drawing  oflhe«,  ns  well  ns  a  nunilter  of  rooni»  devoted  to  domestio 
economy,  Ao.  The  tnin!  ct'  of  the  e\ten»iona  ia  itated  to  have 
been  more  than  X-M.mi,i\i,-  !;reflcer  part  of  which  bOa  bton  met  by 
a  grant  from  the  {.oiuioii  (^ui<nt  v  Council. 

Since  1K92,  when  the  Institute  eoiiiiueneed  ite  career  with  60 
rooms,  adapted  from  preiuises  which  wore  fbttuerly  tiscd  m  a 
training  ooUeiin  the  pnoraiB  haa  been  eoatintiaJ.  KxtentioM 
lieeame  nnavaidaUe,  and  flie  opportunity  of  amninng  land  in  Kell- 
street  Wilis  seized.  Now  the  rOoiiiH  in  the  bouding  number  lome 
100,  and  there  is  also  a  fine  entrance  hall.  Day  and  evening  claaiea 
are  given  in  subjects  of  engineering,  oheiuistrv.  art,  bookbinding, 
boot  and  shoe  niaiiufaolun-,  tniloriiig.  cookiu;;,  laundry  work  and  a 
numb«>r  of  other  tnitlea.  The  (oUoviiix  is  a  brief  description  of  the 
engineering  lintiirei  of  tlw  tO^tochnk,  Witb  eptoial  nCKOOCC  to 
the  electric  port. 

The  iuKtitute  is  lighted  by  about  80C  10  C.p.  ioeaadawent  Iwopa 
and  20  ore  hujip«,  uhilst  electric  power  ie  required  to  diivo  one 
10  B.r..  two  0  Mir.  md  one  1  n.r.  eiocttie  laotor*,  wfalah  a«a  naad 
in  the  workehope  and  the  bakery  for  itiving  dufting  and  waOiary 
machinery. 

To  supply'  the  current  re<juired  for  this  installation  theri?  is  a 
SOkw.  Umce  ffeoblee  dj-namo,  driven  by  a  U  uj>.  liuaveU  en^, 
and  o  aOkw.  motor  generotair  by  Mather  4  Plait,  boib  gemiotan 
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biipplving  continnotu  enrreot  to  (he  'Inti  ban  of  the  mun  twitch- 

boara  at  a  preuiire  of  100  vqltat  the  motor  ccnerutur  takiujt  riirreiii 
ftwa  the  niMnH  of  thp  Cnnnly  of  LoniUm  RIcrcrir  Snpply  Co.  kI  n 
pn»*mf  of  410  voliH.  Al«i,  ««  nn  itlt4-rii>itivii  xuppiv,  lh<'  nwitoli- 
luAnl  i.H  Mniii-«'ii-.l  lip  to  tlio  iiiuii»»  of  ilif  Lniiilon  Klt^tric  Supply 
Corpn  .  n  liii-li  ilclivfix  rtn  liltoriinli'i;;  ritmiit  T  o  pri-'^-.'.m'  of  IIKKotl*, 
tr:i  iiKi.u  nwitrlibounl  l>c-ii>g  «>  ■li-i^i inl  ;l.,.t  s.  ii.iii  of  tin- 
builiiiii'^  iuji\  be  put  on  one  or  otiitr  of  the  Boums  of  sn|>plv,  tlilW 
obvinting  tlu'  possibility  of  failiirv  of  tb«  light  in  the  evant  of  the 
breakdowu  of  ouy  of  the  onpplv  plaiiU. 

TheaoeaannodiMiiMi  in  the  pbytica  deMrtu>«ntc«D«Jt«of  alaetun 
tfaMlre,  two  huge  hboratorica,  on*  lor  elea}«nt«r>  and  the  other  for 
ndvanccil  work,  and  a  atuall  laboratory  fur  i>p<'('iiU  wrirk>  The 
lix'tiirc  tlieatie.  which  has  aeuting  accuiiinKidation  lor  lUO  atddentat 
i>  full;.  i  i|uipp<>«]  with  nil  the  iiiodrrn  ri'>|nirenioiil»  for  ilciiinniitra- 
ii.iii  p  irpij»t»,  Tho  Iwtiire  toblo  i»  rul<'<i  with  K'"-  »i«t«'r.  ami  two 
iii<lt<p«ii>i<-nt  -:rti<  '>(  fitf'trit'  fti«in«,  anil  amm^'<'iueni»  are  ntailv  by 
which  the  r>  <.tii  l>  lUuki  ni-il  fur  lanU'rn  dMnoiwUMUmat  th<- 
bUntia  beini;  roiHsuUtLl  imm  ine  lecture  table. 

Tbm  dalnCDtary  laboratory  which  hna  <inito  lecaillly  llMa  fitted 
Vp,  ami  baa  only  l><-<'ii  oprncd  iluriiif;  thin  pnwnt  acedoll.  meaanre* 
2?<fl.  Ii\  ■IkhiI  'iMt  ,  atiil  proMdO"  for  ihi-  rr'|»iri'lii<>nli>  of  10  «IU4lciit». 
It  is  tiit<'<l  miind  ihr  hhIik  with  w>*k  lit-iu'lien,  itml  in  tlm  i  i'iitn-  with 
four  lar^'c  iiiovubic  tnUe^.  The  nrtiticinl  lijjhliiit'  in  ihw  room  twin;; 
Hitpidii'd  from  both  iiri'  and  inciindc!)C4>iit  lainp<i.  The  ailvaiircil 
lufirrat'  rv.  mnasiirnii'  "I'^ff  1\  Wft.,  ii>  fully  <'<|Uipp<  il  for  all  kit«U 
i(  liilrii.il  mill  Tcn.Ti'  nil  Lxiiroiiicnlii.  Sl«u>  «labi  l<-t  into  thi< 
wallii  lire  ,pf\ivtii<«<l  niiitiit  th«  room  on  whirl)  i<i  «tand  •enmlive 
Mlvaiioioetcr*  ami  *uindikr«l  lucMfuhng  instrtiiuciitii.  A  niiiiilHT  of 
Indepemienl  vk'Ctric  circoile  cafaUeof  earrviu^  lar^ti  ctirrenl«  are 
led  trm  a  eenttal  ewilebboard  of  qiaciai  daatan,  to  varjous  parts  of 
the  faibacatory,  ao  thateontindiMie.  or  allermtW«wr«nti<.  or  pun  er 
tmu  the  hilwralory  Ktoriutc  battery  iu;iy  bi>  otitiuiinl  l«r  varioms 
e«|M«riiii<'iitnt  piirpoKcH  Thin  laboratory  i»  aluo  very  fnlly  »upplie.| 
with  nil  tl<ir>  h>(>«?  foniiii  of  initnmienta  for  earrjrtng  oat  electrical 
m  l  lun^  i.itii  ui>  astireiiienta  of  hi);h  nccimey,  tnolMdlllff  a  Kalvia 
batarm*  and  a  I'Jwing  hystcrr^iis  invlcr. 

Tlie  new  ciiKii>et'riti(j  laborafiry  tti  th(-  lii>i  im  rii  m  .-llfi.  Ion;;, 
^'ifl.  wid<',  and  20ft.  hi(;h,  and  luut  a  Jjalb-n'  till.  vvi.i«'  luiU  »MX- 
lottg.  A  shiTirJ  Kpreenesl«n9iilfflt«intM»nef  downwnnU  In  within 
lOfl.  of  llic  floor  ftrt  prevent  theitcamaiid  Other  vapour  pa<uin);  from 
one  part  of  lht>  hibovntory  to  the  Other)  dividcD  tho  Inbomtory  mto 
two  (lortions,  one  of  which,  a.'»ft.  bjf  86ft.,  ia  re>w  ncd  for  experi- 
mental work  on  boilcm  and  prime  liwreni  Md  the  <ithrr  part,  -I'lft. 
by  26n.,  will  be  uscil  for  eKperimoiMel  work  in  eonneftiun  with 
ayiplifi!  tTifrViitiiici  In  the  xiiialler  portion  of  the  hiHornt  iry  i» 
jjUdi  :i  M  1-  |ii  1  1  1  I  111  '.or,  a  i  H.K  "•  I'riMH-h'V  "  (jae  tn-.m  ,  nttcd 
for  cxptirmu-titiU  Htiik,  and  arranged  to  driie  a  hne  i>l  Klhiftini; 
on  the  wall  There  i«  a  hot-air  enirine  in  tho  (,'nJK'ry  abovi-.  ami 
a  feed  tauk  for  the  tS  .s.H.r.  utul-purtablv  lixu.  typv  of  boiler, 
opaUe  of  wwlilnt  at  WMb.  pntmnv.  whkh  it  te  hoped  will  i* 
fixed  In  •  thort  time.  The  bofler  will  fcaTo  feed  mcaaaremeiit  tank, 
feed  piuiiii  and  injector  connected  with  it.  I.ater  on  it  ii  proposed 
to  add  a  compound  !iteiiiii  enf^ne.  n  centrifugal  pump  and  a  turbine, 
which,  with  the  l^.gaUon  tank  in  tlie  roof,  and  the  SOOjgallon 
tank  below  the  bdibr  MMHB  floor.  Will  pTOVtde  a  QMfUl  hydraulic 
Initallntion. 

The  other  part  i  t  tin-  1  il i  i  niin  svill  1*  fitted  with  Ajiii  irn;  ;■»  for 
OYperimenlnl  workoniniK  liiiifti,  *uineof  which  are  already  niauUled, 
ami  for  aiiiiple  tentinx  of  miUeriaU  Tho  gallery  above  ii  provuled 
with  MH-tioii  iiiiidi-U  of  xteaiii  cnuineft  to  illiiatrutc  valve  uiotioiia. 

On  the  fir»t  tloor  i»  llm  oDKlnctTinK  drawing  otlice  with  »i»i»tiiig 
aecoiuiuodjUiun  (or  ~t>  KiudfUl*,  and  ailjoining  thia  rooiu  la  the 
miliiMViBf  lecture  th<  iitre»  wilh  »  gM»ry,  and  h&viii|[  qieeial 
laetore  labTe  flitcd  up  for  domonatrataona  roqnicing  Raa  and  water 
and  A  tnjitem  Acrt>en  are  fixed  for  lecture  pilrpowe.  On  the  eaeond 
floor  ia  the  (;eoiiii'tncsl  drawing  onU-<-  for  about  40  (tHitent*.  Tlie 
drawing  oflicesare  lighted  by  iii\erti-d  arc  lauipH. 

Tho  workshop  foren);iiicerink;,  fitting,  and  pattern  making  is  top 
lighte^l  and  han  tloor  »t'n«'  .'I'lft.  b\  'ii'ft.  in  niMitum  to  a  gallery. 
It  contain*  Itcnch  on-i  \ir-  ;ir  ri  ijiuiiiil  ituML  !<<>  ^4  stiidontH,  ami  i!> 
well  «4^uipped  with  touis  mi  i  m  i  'liiuti  ^,  tlitri  U iii^  *i'r«'W-ciittiii>: 
latheii,  drilling.  >haping  and  planing  iiiuchincs.  and  a  "  t  nivers.il  " 
inillittK  marliine ;  the  druiiiK  power  U  stii|ipUt'd  bj  two  ;l  h.p. 
UOtora.  PMr  fattern  luaking  there  are  the  UeceaMiry  beoebei,  tuols 
nnd  uuMhlnety.  The  e<iiir«e  of  work  comprises  the  making  ol 
teoiphlte.  toohi  small  \Mti»  of  eiiKinis  and  machiiiea,  screw  cuttin;; 
boring  and  laming,  and  all  classes  of  milling  and  tooth  wheel  cm 
ting,  wilh  special  iiiBtrurti  n  in  pntterii  unUiini;  fur  each  brunch  of 
their  wui  f.. 

Witii  the  iiicrcuM'U  Hcuiiniii  iiliiv.iiii  nl.tHiini!  hv  tlir-  new^allery  it 
ia  intended  hiler  on  l<>  devi  1  i]'  iilii  i  li:  i:  i  n  -  ■:  iiiital  warit  Which 
rt;qture  tli«  UitO  uf  tvol*  of  an  eni^neering  otiaracter. 

The  cheraUtry  daputowat  eontaina  two  kboratoriee,  *  balanee 
iiNHi  and  •  iaatiMa  thnafare :  behind  the  loelura  theatre  thttfe  i*  a 
piepantiaa  i«oni,  whkh  ia  abo  tieed  for  gae  •nal^'eie  and  other 
espetimeulal  work.  There  i»  bench  hmhu  for  ISO  etndenta  at  one 


time,  mill  the  locttire  tlleAtl'e  ha*  neiiting  iicooiiiin jdiitiii.i  (nr  00 
pcmona  The  larger  or  KenemI  laboratory  i«  uaed  for  anal^tlaal 
and  general  prepantUve  wovk,  and  is  Tvry  complptrljr  fitted  up  wUb 
drauKht  rapfaoMde  and  K  hooded  laad-lined  evapontiog  beneh. 
Kach  lH>iMrb  la  aopflied  wilh  md  water,  and  baa  a  donUa  eat 
of  lockrta. 


TRAMWAYS  ASSOClATfOXH. 

Ti)  THK  Kf>mil:  ■«)   THK  KUXTRK  IAS. 

Ki  It :  I  hiivo  roa<l  your  clitorial  note  in  your  iMua  of 
Novenilier  ith,  aii^gcetini;  tho  amalgUPMUljon  of  tho  three 
Iraniwuy  it«a(K-iatiotu,  with  intcr«4t. 

As  I  take  it,  the  Hunioipal  Tramways  Association  is  really 
ail  SMociatioa  ol  fsnaral  uanagera  (who  have  been  eoarteona 
enough  to  {nWte  me  to  both  pa«t  annual  congreiaeo),  and  as 
nil  engineer,  .iikI  one  who  for  M>me  time  acted  ae  genetnl 
niiuiii^«i  ■.tUi\  until  1  vidiinUiriiy  iYliii<|iii»hril  tlie  |Hiit,  t  feel 
that  un  Ai<Hoei;ttioii  of  Cenonil  M.inA^i'r«  is  one  of  ;.;r<at  net*. 
1  iln  not  think  tliat  it  woiihl  Im)  ever  workiihle  to  aumlgaaHtt« 
I  lie  compemiosMswiiition  and  the  municipal  aaaociation,  whoso 
technical  otRetn  have  ft  contnum  groitml,  «t  lenat,  it)  tho 
ongtneorii^  inatitiitiom. 

I  think  the  prasenk  Municipl  IVaiuwayK  ^Vemielion  may 
bo  Miwideni^y  etrengthfuod  if  the  indepemlcnl  ebiof 
noen  <A  the  tnunway  Ji>i<Artmciit«,  who  are  not  wihonliiiatw 
of  the  general  managen,  eon  be  intvodneed,  uther  aa  nemhoni 
or  as  honorary  niembenk  The  reildent  eogiDeort.  who  are  ntiv 
Oldiuiito  to  tho  general  managers,  mi^.ht  well  be  inclmlc*!  as 
asscH'iatu  members,  aiul  other  oHicitiU  of  tho  tramway*  ile]uit- 
mriit.*,  such  «s  assi«t;int  iuana(;cr»,  chi..l  i  kik^  or  srcii  t:ines. 
Uicluileil  m  aaimiciates.  This  wiiiiUI  .nM  luaUiiuliy  to  tho 
•treiiL'li  ol  till'  .\^«<i.  i:\tiiiii,  vrhich  might  bo  organiacil  to  Ii  im! 
itiibiMmiinitroH  iWliiig  uiih  eiucineeriiiK  ur  (general  munage- 
inont  I >'si..<,  lively,  ami  on  whoaeCoimnl  Nidie]Rnid«ateiq{itieei« 

rcigli:  "  ill  \n-  re((re»ente<l. 

I  m.i\  lie  tl-  lU-^iil.  M  ilM'ekiii>;  in  malvini;  tlii>  suj;gcstion, 
but«  oiiviouitiy,  III  waltirig  a  ^uggeiilton,  1  should,  neco<«arily, 
be  preehuliNl  myself  from  carrying  it  into  prnctiec. 

There  wmihl  then  bo  uno  uiiitcil  Miiiiici|Kil  Tramways 
A^ociatioii,  i'0|ireKcnting  iMith  the  general  luanagemeiit  uikI 
the  cngiuofritig  -twtions,  ami  this  would  n<it  in  any 
w.iy  detract  from  the  power  ur  itillucnce  of  the  Munici))al 
Electrical  Axi>uoiatioii»  to  which  1  am  a  devoUxl  udheront ; 
and,  secondly,  there  would  remain  tho  Tramways  and  Ltght 
iUilwiiys  Aswiciation,  which  would  include  all  thoae  gentlemen 
inltTe«t.e<l  in  tramways  owmxl  by  vumpanics. 

An  occasional  friendly  conloreiicc  Itotwccn  these  two  powerful 
Ateeeiirtloiw  would  «d  the  genond  tramway  intereate  of  the 
liotintry.— Youie,  &c ,  John  F.  C.  Smkix, 

Chief  DectrMil  end  Ttmnw»yi  Engineer, 

Nov.  14,  Siindeiliind. 


TO  TH>  ZDITCW  OV  IKS  HJCmcUK. 
Br* :  I  have  road  the  editorial  note  in  your  iienetti  Novemhor 

tth  I  -  the  formation  of  an  association  thorotishly  repreecntativo 
of  tramway  and  light  luilway  nutters,  and  in  tma  matter  I 
.im  entirely  in  agrcoment  with  Mr.  H.  England,  the  Pneident 

of  the  Otticials  Association 

In  my  opinitm  tlu  io  «  unli!  \n-  many  a<lvaiitii^a'!i  Iti  living 
one  single  awocituioii,  ini  iiiliirship  to  include  all  clasH«a 
iiitot  ■!(  d  in  tramw.iys,  «  i[ii  v,-i^tioii»  devoted  K(iociallr  to  the 
viiiiuiif,  denartmciits.  Su'  li  5<  i  tions  miijht,  to  so  divi<!cd  thut 
they  would  «cvural!y  1 r -tut  tSi'i-i'  ili-i  ^l;lllL•ll■,^  \<  ;mi  h  ,!.•<• 
now  rei>rc«cnted  by  the  diftercnt  u-swiciat  ions  already  existing. 
I'll)  lu-tancc,  tliei"c  might  be  a  HCciioii  for  ollicial-'  and  one  for 
general  tramway  engineering,  which  niiuht  include  coiissultiiig 
engineers,  contractors,  iVc,  and  a  third  which  wouM  tn:chietl\' 
conceriteJ  with  matters  of  |Kiliry.  lu  this  way  much  diiph- 
eating  might  be  saved,  tuid  information  collected  by  the 
Aiaociatton  more  oaaily  circuL-ited  among  those  inture!>t4;d.— 
yaurB,&c,  .\i-VN  N.  Hanistkh, 

Engineer  and  Mannfter,  ><icrwicb  Electric  Tramway*  Co. 

Korwioh,  Nov.  II. 
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Sir  !  For  a  long  iimo  I  htm  baon  an  advocate  ol  tarning  a 
aiagb  a«$(iURt3on  «r  fnipiuntioii  thonragbly  tvjimeulativo  uf 
tiamiray  and  li^t  nflway  inkoratta.  In  fact,  m  the  form  nig 
of  tb«  'iVatnwaya  OfliciaU  Asaociation  I  itd  my  best  (o  intluce 
the  membera  to  1>ccomc  atfiliat«d  vrith  tbe  Trairi frays  and  l.i^hi 
HailwavH  Asfiocuciuii,  a»  I  considered  it  wus  rather  hjiii  [lolicy 
of  traniwaysmanagersto  hold  ihciftneclinjrsapiirt  from  mom  Irts 
of  rori>nrations,  committcoii  ami  tiiiunvAy  iliiji  n.-,  h\  ini' 
this  ijiey  had  no  chuncc  of  becomiii;:,  atii-.).»uitoi  vvii;*,  jnoLaUly, 
their  future  cmployon*.  At  that  time  the  Tramway*  and  Light 
llailuayB  Association  were  «|i!ite  ineiwrcd  t<>  fonn  a  mun.i<:;ci-« 
i'eclion  to  enable  nittiia^-i  i-  ^J  djscuiti  in  private  such  quostiitns 
as  wage-,  and  <iealing  with  moo,  and  kindrud  subjoctii.— 
Yours,  \c,  0.  COXATY. 

JJirmiqgfaam,  Kor.  10. 


TO  ftti  BDITOR  or  THB  BUtCTKIClAM. 

SiK:  I  wa<!  very  ^lad  to  sec  your  cilitoriid  note  in  your 
ifuue  of  November  -Ith  respecting  the  neceuil}  uf  unitiug  the 
till.  I  :i«»ociation4  ut  piaaant  in  thia  eonntrjr  dealing  with 
Uaiuwii}-  hiisinew. 

Most  men  ungHj'  I  ■  ;i  rramway  work  admit  that  an  xsso- 
cia'.iitn  embracing  tin,  ivhuic  of  the  tnan.if^crs  and  engineer*  in 
th<;  t'nited  Kingdom,  irresjicctivo  of  wliethcr  su<h  tramway 
ollkiiilii  were  attached  to  coqiorations  or  compuniu!,  would  be 
u  force  calcuUted  to  improve  the  general  statiw  of  iu  metidnrs, 
ar.il  woulil  iiMut  ami  intlucncc  the  electrical  tramway  cntei  prise 
of  this  country. 

I  nuist  confos8  I  am  sur|irii»ed  ulVorti  have  not  liecn  made 
long  before  this  to  briog  «uch  an  iissociation  into  existence. 
eloetricHil  engineei's,  ci\  il  etigincerit,  niochaiiical  oDgineers,  and 
c\ery  similar  |irofcKsion  have  their  reprafootative  asHocialion^. 
but  the  development  and  gui<lunce  of  tramwayti  and  light  rail* 
Ways  is  left  to  thrv«  more  or  le-is  unsatisfactory  aaaociations 
which  entirely  fail  to  voice  the  requirements  of  traroway  engi- 
twer*  aud  managers.  They  fail  liecau«e  tJiej'  are  not  rcpre- 
aantative,  and  utUil  tha  three  anoeiatiana  are  merged  ihejr  will 
fail  to  f xereiaa  that  ialnmea  and  control  that  would  naturally 
attach  to  a  repwawitatiyc  associatiort. 

It  uiay  ba  advaneod  aa  mi  argument  against  tlia  actaUiah- 
annt  of  an  aaaocntion  for  all  tramway  men  that  municipalittaa 
and  compuiioa  bave  nothing  in  eommon,  and,  in  fact,  are  often 
antagonistic,  and  therefore  the  officials  n\ml  likewise  be  at 
crns*  jiurjMxua.  This  in  an  alwurtlity  on  the  fare  of  it.  It 
ni.iitcrH  tiothing  to  engineers  or  niiui.i.' i ■•  l  the  r  iin  r:i. 

they  are  running  i»  handled  by  :i  i m  pinu'inn  'ii  ;>  >  'ininuy, 
and  my  cxpcrienc<  ilnt  initriw.iv  iin-'ii  l-'ivi-  iln.'  h/r^  of 
coniiKinios  and  meti^li.  i  ..i  <■  u ii-nutiijii  cojiiisiaiL-ts  io  lij^lit  out 
the  '|ii'!,'ii-n  ^^lll■lhf'T  inimii  i| i.ihl or  comjKinics  are  best 
fitted  If  Mill  ri  .iiiiu-.ii  ~  J  n  il^iMlc  such  a  [wiint  would  not  bo 
one  of  the  oliji-.  -s  ..i  tin'  projMwed  assoi^iation,  and  all  such 
niatt<er8  would  be  l^arroi  by  the  articlcii  of  xHsociation. 

What  wc  do  want  badly  in  this  country  is  an  or^r  i'iiKi  i n 
comprising  all  tramway  men  to  discuss  the  consiruciioii, 
ciniipment  ami  maintenance  of  all  things  appertaining  to  tram- 
war*,  Mid  the  working  of  tramways,  including  the  nuuiagcrial 
and  trafGe  «ido, 

('■■lu  .such  an  associntion  l>e  formed  I  I  aaeno  raaaon  viiy 
it  ^iiDuld  not)  ami  I  nlutjl  welcome  the  dqr  when  thIa  very 
dotirable  noraneDt  ia  initiatett-i-Vvuta,  &■«. 

Xov.  1".  I'XITV. 


XOTtS  ON  I'KHMANENT  WAV  FOK  TRAMWAYS. 

Ill  Tin:  JMii  rOU  nf  THK  K.l.llC  ritl<  I A\. 

Sir:  (-Hi  piL'c  HI  of  y(>ur  issue  of  the  11th  init.  I  note 
that  your  dt  iiiiiti.in  i>f  rail  corrngaiiun  U  "  ho^'-K.ii  king  of  tlic 
rait  bef^voifii  jnintf<  ur  anchors.  Tiic  cortug.itiun  in  inie^tion 
i*  ill  re  dity  ijiiifo  a  ditferent  thing — m/  ,  a  plight  w  r  y  sur- 
fiK  C  of  the  ttcail  of  the  rail.  Tli«  WAvei»,or  curru^tionii,  ha^c 
a  pitch  of  alMjut    ;  in.  — Votin,  A'C.,  A.  K.  CONKKH'. 

Loudon,        Nov.  1&. 


MK.  SlKMBiNb  l-KESIDKNTIAL  A1>I>KESS. 
I.I  TUB  EDITOR  OF  IKK  KI.KrTKK  IAN. 

Slit :  At  the  uraaent  moment,  when  the  future  of  our  indiu- 
trie.')  hangs  in  toe  balance,  it  u  uiipmpiiate  that  Mr.  Siamena 
in  hia  prmidentia)  addreaa  ahouki  have  drawn  our  attautaon  to 
the  fundamental  faetor  wbleb  must  govern  aiieh  fntura,  Thia 
f.ictor  ie  "  Coat  of  production  " — noibiiig  el-ic  mattera.  Yet 
tliere  ia  a  reaerration  from  a  purely  philo.so]>hie  pr.int  of  view. 

Mr.  Siemens  i^  correct  in  saying  tliat  "  the  progreaa  of 
ci\ ilisalirtn  is  in  j)rop>rtion  to  the  chcajwning  of  articlcaof 
consumption.'  I'lom  u  pi.ic;ii.;il  point  of  view— not  the  general, 
Imt  the  relulivo— cheapening  of  pioJuclion  i^  of  imjiortaneci 
to  11*.  A  ms.':  11  ;i  r  itioii  is  concerned  to  produce  an  article 
more  cheajily  lli.ui  antither  man  or  an<jther  nation.  This 
rounds  a  prosaic  reason  for  hap|»inci.s  ■  yet  poets  have  expi  c.-se<i 
the  .same  truth.  Kiuerson  says  :  if  a  nmn  c^in  write  a  better 
bouk.  1.  1  liotter  sermon,  or  make  a  bef.er  mousetrap 
than  iiin  ncigliliuur,  though  he  biiihl  his  house  in  the  wixnl,  the 
world  will  make  a  beaten  path  to  his  iloor." 

-Mr.  .Sicmeii*  has  not  treated  the  subject  fruiii  this  ci>nip-im- 
tive  standpoint,  and  whil-st  we  must  thank  our  I'resideiit  for 
poiiit  ng  out  the  iuiportnii?  truth  mentioned  above,  I  regret 
tiiat  ho  has  not  brougli"  I  t  i  its  pro|H;r  conclusion,  and  the 
result  is  that  he  does  not  set  forth  the  (rue  laws  that  govern 
cost  of  production,  but  leads  u«  into  by  jiiitlis  that  hide  the 
truth.  .VfU'r  introducing  this  .^ubjuct,  wn,  fjieaking  as  elec- 
trical J>nnii,..i;ii,  had  the  light  to  expect  an  uliswei  to  this 
•jiie.stion :  is  the  English  electrical  industry  vanable  of  pro- 
ducing as  cbea|)ly  or  cheaper  tfaon  ita  Contbental  or  American 
rivalis  t 

If  Mr.  SiameiiK  thinks  tlic  answer  should  bo  in  the  affiRiia< 
tive,  then  I  would  ask  :  "  Why  are  the  milliona of  ponnde  worth 
of  efawtikal  maeliinety  imiHurted  from  abroad  f  If  tboanawer 
should  bo  in  tha  negative,  then  we  wish  to  hoar  from  the  Preai* 
dentin]  Cluur  the  reasons  and  the  remedy.  M'e  cannot  dcdmo 
from  .Mr.Siemcns'ad'IresH  .i  decided  opinion,  but  from  its  general 
pessimistic  tone,  we  lnu^t  .surinisc  that  English  industries  are 
not  capable  of  jirodiicing  that  clu•J])llc^s  which  he  Ci'iisiders 
cMeiiiiiil,  and  he  makc>  this  concluiliiig  l  eniiirk  :  "  It  is  liopelcs* 
tocnilca\  our  to  re  establish  our  former  moiio)»oly.  " 

Surely  Mr.  .Siciiiens  said  nothing  th.it  -lii>idd  ioail  him  togivo 
such  despon<ling  advi<c,  and  I,  being  engaged  in  pro<luciiig 
i lid u:s1  lies,  wish  to  f.ii-.c  a  pro!e»t  a'jainst  such  a  nielaiicholy 
|iM  i.M  iiiccmi  lit  which,  if  believed  in,  must  incN  itably  have  the 
elicti  of  sti  iking  teiior  into  the  hearts  of  English  luauufac- 
turciii.  Surely  a  country  that  not  so  |i>f>g  ag<i  could  make 
'Min)usi,'ti.ip5  lictler  than  otiiei  country  can  hope  to  do  sj  again  1 
England  has  a  healthy  climate,  an  uiiiiv.dlcd  geographical 
position,  a  giKid  soil,  great  mineral  resource.^,  and  an  industrious 
]K)pulation — surely  if  wc  at  ]»tcsciit  do  not  {mvlaceas  well  ainl 
cheaply  as  other  countries,  whose  natural  roaourccs  are  wor»o 
than  o'ura,  there  must  be  a  reason  for  it  of  an  exvejitkinal 
character. 

Mr.  .Siemens  somehow  endaavoara  to  blame  .somebody — our 
workmen  and  tnde  unions  are  nceiuicd  uf  restricting  ontpnt 
and  thna  inereiisiug  coat  of  prodnctionj  our  patent  laws  and 
the  "  want  of  the  metrk  aj-stero  "  aro  oiontioned.  I  liold  that 
those  and  aimilar  ronaona  arc  secondar}',  and  wonkl  disappear 
if  the  primary  reason  were  removed.  Cheaunoaa  of  pradttc- 
lion  nowadays  depends  upon  the  nnnnnctara  Of 
ouantities.  and  li>  ensure  a  large  ouip^it  tli«  Hrst  essential  la 
tleuiaiid-  that  i-,  ciistotitets  and  their  orders. 

We  do  not  .it  present  nianiif.icliin'  in  luigl.itid  as  cheaply  as 
oui  rivals  abriAul,  liec.oi-c  our  f.ictoiji  -  are  not  a.^  large  and 
our  output  not  .is  (Miitinii  dis  —  in  otbci  «■  i  ,  i m  rivals  have 
a  lander  ui.iikLt  fur  their  pi.jduiis.  This  iui  .ct  nurkct  i«  given 
to  foreign  nriiiiif.ii  tuicrs  liv  tlie  lutljiol  thi  ir  and  our  (ioverii- 
meiit«.  Tiicir  f  iovci  iiiiiciits  give  tln-ni  -ci  iii  ily  'ly  niean-s  of  cus- 
tom duties  of  tlii  ir  home  m.ii  ket  . .iir  ( on ci tinient  gratuitously 
pl.iees  at  tl;clr  ili^Jio-.d  oui  o\i  n  I.wiiii.'  kcl  s  —  tliu j  we  in 
EtlgUlld  iiie  depii\>;>l  ol  tiial  re.isoiiiil'le  -reeiltity  .so  iieces-aiy 
to  pnieuic  laiue  output  and  deniaiid  which  out  rivals  posftess. 

It  is  evidciii  that  .Mr.  .*"^u:nicns,  «Lilsl  lel.uig  us  in  mournful 
Unj^Ud^ti  thai  wc  have  I'.-^t  tlic  f:ieulty  of  dicap  prodin  tion, 
does  not  give  m  the  true  ic-ismi.  wliii  h  is  Ic^m  r  ilemand  than 
that  enjoyed  by  our  rivals.    It  i*  true  that  had  he  come  to 
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this  very  oli^  iotis  conoiu.'^ion,  he  would  have  had  to  touch 
upon  the  i|UL-&tiuu— a  euntini^mcy  which  he  (loinucatci! — 
hut  the  <jiiostiv>u  of  tojt  uf  |)riN[iir?!(m  in  so  iutimnU'Iy  r>>n 
lioct«ii  vsnh  the  trading  sv«luiiii  •>:  dh  «u:|ii,  tint  it  would 
have  been  bottwr  not  to  Uweil  oa  Uiv  «Hkj««t  at  alt,  timn  to  b« 
diffidant  in  itUeking  ill  logieal  caoclmioat. — Yoars,  ftc, 
Londoo,  E.G.,  Nov.  16.  BVMO. 

TO  TlIK  KI>rroK  W  THK  Kf.nTliiriAN. 

Silt:  Y'lur '•  Notes  ■' di^iuiiss  tlio  fn>t  psrt  of  M:  Si<-iin'ii-i' 
addri"-- as  "  a  sti  iu^  of  ;;oti«?ialilitfs  ....  whicli  il  was 
hiiriliy  iK-co^saiy  lo  jdaio  before  a  well  ediio>t<!d  luiscrolily  of 
clctliiiai  ungiiiucre." 

As  the  I'icsidential  Addrcu  M  not  opoii  for  lliscll^siun,  ihero 
»  no  coiiveuii'ut  Way  of  Andhig  out  hou'  iiiiiny  of  the  "ncil- 
ftducated  aH<:ii)l>Iy  '  have  ever  st<i  lied  e::oiiomii  i|iiL--iiiuii!t 
tialBeiently  to  take  a  "tlisiiH^in^'  interest  in  thmi.  hut  if 
there  m  any  auch  lltey  mii»'.  haw  fioeh  ctrurk  by  Uie  I'rc 
•ident'i  declaration  of  "  the  i>li»ntity  of  iiiteroat  between  Uie 
capitaliBt,  tho  workman  and  tliu  ni<iua^eracnt."  J'rcx'ious  to 
laetThnndiV  >t  bad,  I  think,  Ixen  gcuei-illy  undentood  that 
thataort  of  dMhintioB  hail  Ixon  releitatL-d  !><  (he  limlw  of  the 
1Vate^hul«  Chapal  DoUtin);  Soiiety.  i<;r  «urely  Bonaiooablo 
penon  can  diicover  any  lort  of  identity  of  interest  bctwwn  Uic 
nu;hly-tkilla)1  ttalT  of  a  modern  indiulrial  toneorn  and  Min 
Uuvm  ^^ll^lly,  whose  falher,  tin-  late  l,'i>\.  Joshua  MurHy, 
rector  of  Il.iy*lo|io  on  thc-<;ii;ti>,  »old  t!ic  family  I'Mtaie  aiul 

10  ight  iiulustVijI  khart^  It  IS  tho  ol«l  oiTor — miataluBg  the 

a^i'lit  for  tile  tliiui; 

(■;>|>ital,  ill  itH  tiiiul  drtinilioii,  is  "  a  •loik,  [•iL  v  ioii'.ly  aCLUinu 
latiil,  of  tlic  |>ro'iui:tA  4>f  fi>riui.:i"  lalMiiu  (■'.  S.  .Milli,  aii.l  h.vs 
one  altiiliiKo  mIulIi  h  ci)ii-.i,iiillj  foi-ntlun  it  i-t  Ktin^;  i  .'U 
tiimally  Ci>tisiiiiMr>l  and  i-ixitiniially  it'|<t<xUKed.  "(If  ila- 
present  pioiliiit ive  l  apiUil  of  the  vjuiitry  MMUely  any  |>art  was 
in  cxisleui'e  10  yeai-ii  apt,  and  uteii  thut  UuuUL  not  hiive 
surNiveil  so  li>ii<.'  if  fiesli  lal>iiiir  had  not  ticon  Km|doy^  in 
putting  it  in  le|>air  "  (d.  S.  Milli. 

It  HciMUH  to  nil'  that  the  weak  s|Mit  in  our  eouiuicii  lai  system 

11  the  fiut  lliiit  Mes-ix.  Sitiiicn*,  lU  nu,  SIlvaMU^  Thnini^un 
iil.<\  ll:o  rist,  to^etlirr  with  no  iixonsidcralile  iiuml>er  of 
a-.-istJn(»  and  Workmen,  me  Loin|ii  llcd  to  pay,  from  now  till 
iliNiinsd.'iy, a  moat  unjustiliaM:  ta.\  to  .Mi.s  Marion  .Miirl>y  ami 
other  like  persons  who,  through  no  fault  of  their  owii  "  remler 
no  ei|uivalent  service  in  return  ' .  uiik'^A  it  he  the  inestimable  one 
of  ^raciotuly  puiTuitting  us— tlio  mnnufavturerH->to  repro  tme 
their  raiiitd  for  them.  Where  the  identity  of  inlcn-Ht  t  omes 
in  1  fail  to  see:  peilmr'*  at  wmmo  future  date,  will 
oxp!i»n  it  ail  in<imt  Gcorijc-ttr^'ot,  Wntmiottir. — Youn,  tVc. 

Wcybridge,  Nov.  13.  BOYD  DawnhN. 

Till:  i:i,i;<  Ti;o  h.\i;m(».mc;  s  h  iktv. 

To  IIIK  Kl'l  imt  <>l  INK  r.I.K'  rUIi  t AN. 

SiS:The  nccnt  rapid  'growth  of  the  Kleitro  llnrmonie 
Society  i«  iindou'ilt'dly  due  to  the  e\<  eIliiHe  of  its  i  o;v  <  tt*, 
and  to  the  great  iinproromcnt  in  the  comlitioiis  under  wliieh 
they  are  hekl.  Unfortutiatcly  the  lar^  increase  in  the  utten 
dance  haa  reaulled  in  tli«  aecommotktion  even  of  the  King  i 
Hall  of  tho  llolbom  Iteatanrant  Iwinx  over-taxe^t,  and  uii 
Friday  Intt,  the  Aral  Ladica'  Nijjhtof  tlio  current  aciKon,  many 
memhei!!  aii<l  visitun  vera  coni|)ollc«I  to  rcaort  lo  tlic  mdlcr^. 

Tim  |iopulariiy  of  tlio  eoticerts  cannot  hut  bo  rqjatilod  wtth 
•Btiafaetiou  hy  tho  member*,  hut  it  is  to  he  Korettod  that 
it  bring*  fn  its  train  certain  drawbacks,  to  whicb  I  wish  to 
draw  atloiition  \i  itii  a  view  to  (lieit  removal.  Chief  of  these 
is  tho  prarlicc  of  rcsri  viiig  '  fe  it(i,  a  privile^-o  which  exi«ts 
only  liy  the  coiirtO'^y  of  the  iiicniHer.-*.  aiiii,  like  all  such  jirivi- 
leges,  is  lialilo  to  .ihiiseil.  On  the  Li'^l  ••LLaHioii,  -cs  eial  tahlei 
w.  re  wholly  reaorved  li>ng  Kefore  the  lion-  for  ilie  i  omnieiue- 
ment  of  the  lonecrt,  aii  l  evtn  at  7:4  '>,  most  of  the  best  scat^  were 
thus  appropriated,  tli nigh  the  j>ci5oiis  who  hail  annexed  them 
Were  lor  the  mo,;  part  tthseiit  fi  'in  the  ii  tnil.  No  one  can 
leasutiahly  olij<i:t  to  the  custom  of  rc-ei\ing  mii'  or  t«o  seat.f 
for  friends  who  arc  known  to  Ik;  coming,  provided  that  the 
per*ou  who  reserves  them  remains  on  the  spot  ;  hut  to  appio- 
Jiriatu  a  row  ot  ««ats  or  a  wUulc  table,  by  {touting  a  «crd|>  v>l 


p»)>er  or  hy  tipping  a  waiter  to  drive  away  memburs  and 
giiesisi.iH,  to  my  Knowledge^  was  done  last  FritUy),  is,  I  submit, 
aUv.hitely  improper.  1  trust  that  the  Execiitire  Conunittee 
iiuy  9ee-  ilieir  way,  in  the  interests  of  bannony,  to  put  an  md 
to  thi<i  objectionable  praetice. 

The  abuie  ahove  ineniioncd  has  ^rown,  jicrhanej  from  a 
tendency  to  regard  the  Lsdiee'  NighU  as  specially  cheap 
ontertainmcuta  to  which  a  Biunber  of  son-RWraben  may  1m 
inviud.  the  cost  of  extra  lidceto  on  Hum  ncenioM  beiing  only 
Is.  each,  a  merely  nominal  aiim.  It  ahoahl  not  h«  foiicotten, 
houever,  that  th<'  concerts  of  tho  RIcctro-l'Iarmonic  Society 
in-  tt,)t  puUie,  but  (irivato  fiinetions.  and  are  not  projier 
occasions  for  tlie  giving  of  jarlies  t  n  rion  mcnd>er«.  The 
extra  ticket,  in  fact,  ore  muih  t<i.i  cheap.  1  \  eniiire  to  sugiicst 
to  tlie  Kxii.iilive  Conimiltee,  thcirf. n,,  ihat  the  price  of  this 
ticki might  with  advantage  he  ma'te  the  same  as  on  otdimity 
occasion'-    namely,       ilil. — Youia,  &c,, 

L«jndon,  S  K..  Nov.  It  Arrviit  u  II.  AuutS, 


LEGAL  INT£LLIG£NC£. 


Bde/T.  Smith. 

In  lii*Cit>  «1  i..tni\  ill  (.'ourt  on  Tuv^dnj,  faelorc  J ud^-c  I'.'^nt.ml.  K.C  ,  Mr 
l'°.  U.  Kitj,  d«clri<-«l  Fnffinrvr.  tiaitmgBaP.U.  Bde;  .V  Co  .  sued  defendant 
(or  £7«lot  ii«rk(lon««iidmM«iialsaBntiad.  TIm  cue  bod  been  •diourned 
(Of  thf  ait«Qdaac«  q(  eiiMrti,  Dafinfiint  mm  buUdiaa  Sato  la  Ikaliaa. 
snd  eDtrofM  to  plaiaiiff  Ihe  eenliact  iar  alMtric  li^  wiriaff  bb4  ball 
lUtiri- 

I'laiiitiitS  I'uiMr  w*.t  ilut  he  hiid  d<m<i  tho  work  ^ati.-(aetorily  kJtbouRb 
he  had  lirttu  unabW  tu  comiilcU'  it  tbroiuh  tbt  ouodoot  ui  deluodanl. 

Mr.W.  H>WUOOWAlU>saidhebaiM«»jws'Mi|iartiniN«(alielrie 
liKhiiti)!.  mmI  th*  work  no*  msdlsrhad  baso  «U»taetarii]reartiad  ontby 

pUintiil 

1)KI- KNl'.VN'r  «lid  plaiiiliif  n4i;nrrd  tojTOf  Ihr***  ^tlontI^^«'  cri-dir,  wtilch 
had  u«rt  iui|nr«d-  I'laiiilitT  had  ir.ftitrd  comptf-tr  hi«  rnntr«<:l,  anil 
it  wasallsfiM  thai  thf  Wi>tk  wa<  no  Iwdtv  dimd  tliat  d«t«nd»i)l  could  luit 
uk  Out  Ch»lMS  Klu-trU  ity  Siiin>ly  Ci-  t<>  aiipmvi-  w(  it  «r  l.>  supply. 
rb«  plt'ctriL-  lirlU  wliicli  plaintill  put  up  wu.ilil  n^>t  rinc 

'I'll?  cA".'  bavin;.'  Ia«lid  Iwu  hour*  lu  l-.^  lil  NTiM'l.,  K.C.  sjiid  tluil  it 
»»»  on>'  uf  mudi  diltii-'uHy,  and  he  did  ti' !  :  v,  li  s  could  iimvc  at  any 
concliiMon  mhic!)  would  ti-'  at  all  sati.-i  i  :    >  nv-.trd  tu  llir  I'  lii. 

tnvbi:tury  id(  ncti.  lie  n-'L'umiu«adHi  Ibo  pulit't  to  oi>iii]uuidim!,  awl 
adrr  <''>iiBuU3tiraD  ilwju  agra^d  that  jodgmcm  -hmld  be  enlcrml  Ijt 
pininiitt  (nr  ^'JOandejsIs,  Inreaaidtooaa  Pirt  <>(  the  contract.  aaA  as 
tu  th«  imti  plaintill  «aitloaampiata0u  wgna  aodilMa  k»  be  (sU. 

Walker  ▼.  Okonite  Co.  (Ltd.l  and  BtSTeni. 

,\n  a^'tlon  hroiiK'hl  in  lh«  Higli  Court,  before  Mr  Ju^lii  e  .loyc. 
1a»t  w«k  ti>  r<  •  iv.  r  live  debenture*  of  £U)0  «ach  in  the  drlendnnl  com- 
pany or  raluc  lhi  rotor.  Tlie  pUintilt  is  th*  Itgal  ropr«»entaliTc  o(  th* 
lat«  Mr.  S»m  ip1  I'opi',  K  (  .,  wh<i  w  i :  rtmirnmn  oJ  tho  Ukonil«  Co.,  and 
wlin,  under  ii  ^*dienic  o(  rwronHIr  i  Imh.  ti'nk  ti  .f  dvltcnturr-ji  in  tin*  com. 
|i.ii>y,  «thi<^h.  It  wa<  claimed  io  the  action,  had  not  been  iwitsi  w  him,  Imt 
10  soma  oUitr  pmwi  illegally. 

Th*  Del«iidiiat  titavMis,  who  appaartd  in  (wnoo.  (tatr*  an  account  of 

nt-rtjiin  aU*v<**1  triuiHiirUonN  bi-la'i-«^n  hiiii^rif  and  thv  latv  Mr.  r<»;ic,  and 
at  ihn  cnnchisiion  of  bin  HMdrjIrr  was  si-vrrrly  croiin  t^xaniiiied  by  Mr. 
Iliii.ibi't,  K  C.,  (or  the  pluintifl,  bi»  LonUbip  ramgrbing  at  lb*  concluaiun 
n(  the  croM  rxnniiiiation  that  la  the  abisBfle  oteastebomitiaB  he  iienHnai 

to  belMt*  Ht*v*ua  «  gtatomant. 

On  tlila  intlNMlioB  eeansalfortba  Okonite  Ce.  4Nlfaic4  le  etof  hisaaas 
liny  taitber,  and  )u48w«et  «aa  at  onaa  gnwa  for  plaioliff,  wMli  eeaU. 


Sheffield  &  Son  T-  Storey. 

the  H'liyl  Ciiunty  Court  on  Friday  :.i>t  Sir  Horatio  Lloyd  dtlivrnil 
jOdKmeat  io  this  coxe.  whkii  w<a  bsatd  in  Jot;  lut  and  waa  nffoxuiti  in 
eiiriBM»<rf  Mj  U.  Maialiffa  aouabi  to  moomt  £98.  la.  (ML,  Maaea 
ot  £3M.  lans  M.,  lor  work  dan*  in  and  matirials  sappU«d  far  olcctria  llclil> 

ingnnd  bell  lilting'  work  on  dcfcn  Ijint'a  pri'tni^'-'i  Tht-  «urk  wa'*  done 
DDdcrcontrnn,  plainlin.  i'ri|j;iriiil  lender  beitijrfJ'j;'  IM.iiritiii*  iiUr„>J  tiiat 
di'fcinlunt  liail  irifor:ii<  d  liini  thiUa  Mr.  Lewi?  Ilv.oi*  h.i  i  trjv.icrLsl  to  do 
the  work  tor  Jt-llll  and  tiiut  he  luni  !,(■•  n  induc  t  d  tiv  llm;  s'.at<!inflat  to 
*ot.:r  ■iito  a  comrixcl  for  fMU.  'I'lic  jutv  [u.iiid  tlui  di  !•  iidin  i  did  make 
t'l.s  [I  liTr^i  nlftlioO  sal  rcturMd  a  v«r«fict  foi  plainlifl  for  i,',.  I'.ii.  "d. 
l»cf«nitant  then  inovwl  for  jud^irnt  on  tbt*  I'l  i  tbul  it  w  .>  nu;  ecu;- 
petvnt  (or  pUinliir>  tu  ignore  the  ciMiiract  iiadorahioli  th« wotk  bad baoo 
done,  as  the  pjAitiun  (if  the  purin  <;  bad  alterad,  and  that  any  sixh  Wla" 
r  pi';  I'ntalioD  «*•  Inebiviuit  u>  Una  tuuc, 

In  Kiviag  jadgiiNM,  Hii  Uonoor  (wild  that  the  action  was  natpraperly 
IroiLcht  in  It*  pre  seat  fonn,  and  that  If  any  oetiun  ma  malnlainaaiB  n 
abould  h»Tc  liftn  one  (or  dctiit  and  he  o  fu-.<'  plaintinu  apidicatiifli 
to  amend,  it  haul  coinr  nftcr  tbt  ci^v  lin  I  ii"''^''  biaid  and  the  verdict  of 
tfa«  joi}  Ki^cn.    1  ntuiulant  aJao  oonleudcd        nu  aqitndiiientii  would 
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 I  u  UnnptMMitotiOf)  found  to  bov*  bwn  mafle 

by  liin  wM  «  gntaUom  statem«nt  and  tbaro  was  uo  lepi  <jl<'iiir»t:L.:.  ■:y. 
nliiiitifrs  to  nlj  upon  that  tatpm^nt.  His  Ho:uiur  aaid  in  rrmUeri 
of  Uuit  kiod  iL  tr«k  .va.  tr  r  t„-.l  :nd,.i     the  terii«  upon  whkh 

be  was  prepared  to  do  work,  and  in  thai  case  plamtiflu,  in  a  le«»f  oi 
Nov  13.  HI03.  said  th*j  had  gone  iulo  <ha  wuMMt  th«HNWiV»na  cut  th« 
prices  very  fin.  Ti.c  tact  truly .  or  OBtmly.  stated  to  ttMtt  that  »om«one 
eke  had  offered  to  do  the  work  for  Ic5?  vrr.viH  be  a  sratullous  statf-ment 
which  he  bad  no  Irrul  riK>"  »o  asccrt-iin.  .ma  on  which  in  tlie  cafe  ;eren<:U 
to  it  waf  folly  V  n.'U .  Wlmt  a  c  Dlnn  luK  bad  to  .-ouaidei.  asa  roao 
tf  liuiiiitsd  ivDLil.i  i."gi).-i>UT.  «ia  the  tfruiB  on  which  HWMW "to  hi» 
advantage  to  do  the  work  What  anjone  else  wooli  do  U  M  wm  Mtide 
«M4MrtinL  He eatmd iodgniflat (or dctan^Bt.  bat, ficard to 
flw  flnding  of  ths  jary,  vHooat 


CoipwftUon  of  OntMio  f.  B«U  Telephoaa  0».  On>d». 

Judgment  in  tbie  appeal  bv  Toronto  Corporation  from  a  dtciiion  ol  the 
Ooortol  Appeal  for  Canada,  wmsinB  a  decision  of  Mr  JuBtvc*  Street  ,  was 
l^iHilT t£e  JudiciAl  CanariltM ittt* Pri»y  Council  on  Fnday  last. 

fa  i&TerinK  i«.lBm«Bt.  I«d  MACSAGHTBX  said  Toronto  claime.1 
an  injunction  a«ain»i  tho  (N^mTi^nT.  sniJ  l^.n'-  ^'aim  wa»  founded  upon 
the  contention  tbiit  tin-  ..  inr^-iy  vva«  v,ol  .m.'u1«1  t.s  rnt«r  upon  the 
streets  of  the  city  im.l  to  construct  conduit*  <>r  lay  cable* 
Ac  .  without  the  cmiftfnt  of  the  OarponttoM.  Ita  oMaffMir  bad  taaa 
incorporated  by  a  Dominion  statute  in  1880  far  MRTinK  OH  0»  MniiMM 
of  a  telephone  comnaay.  and  the  scope  of  its  b.i  iti^'-  not  oon- 
ttnad  within  tli*  limiUot  anv  one  province.  Uwas  a  iih  in  .  a  t  .  iicqmre 
any  lines  for  the  inuiamission  of  telephone  messaneo  m  Caoada  or  else- 
where,  and  to  construct  and  maintain  iU  linos  along.  acKws  or  under  any 
paWte  higbvan,  tUetU,  &c,  or  •«o«a  or  under  any  na»i«able  waters, 
flttbir  whally  m  Ctamria  w  iMIim  Canada  from  any  other  conotry. 
n« Bri£b««rth  Anmioa Art. l«f (sec  92. »ub  sec.  10 (« l).  In  the dia- 
tribution  of  rf;;l?lstive  ponrn  between  the  Ii.  imnion  I'arhan5iai5  an;) 
provincial  Liv'i--Uiure'.  .  jpr.vetiv  Licepteii  fi  Jia  the  elaoil  ut  local 
works  and  uuderifciiiiigs  assigned  to  proTinvi*!  Legislatureii  •  liaes  ut 
.team  or  other  ahips,  raUways.  eMdlt  WlKraphB  and  other  worto  and 
undeitakingi  connecting  the  prafloga  with  any  other  or  othma  of 
tlie  |>rovin«M  oi  aHendlng  bOTond  the  limits  of  the  provlnoe.  aod 
sec.  91  eanfcmd  on  the  Parliament  of  Canada  oxetunre  legula- 
live  authority  over  all  c!affe«  nf  aubjecU  *>  eipresaly  ex«ept«d.  No 
doubt  a  ulephs  i.f  L.  J  u'A  >  1  '  utiiects  of  which.  B«  deftnad  bf  ita 
tun  ol  iDOorporation,  coiiU;ii>p1«Um1  extension  beyond  the  limits  of  one 
MWrim*,  UMiWt  a^  much  vrititin  the  mm*  nception  as  a  telcKiaph 
eeUMtny  with  like  powers  of  extenaioD.  fnfMfniK  the  Bell  Co.  acquired 
from  llie  I,e«i»Utnre  of  Canada  all  that  wa«  neecssary  to  enable  it  to  carrj- 
on  itit  buiiuesi  in  every  province  of  tlie  Dominion,  and  that  no  proTii;cisl 
latfltlaturv  was,  or  is.  tompelent  to  inlatlMe  «Mil  its  operations,  of, 
autboriawl  by  the  I>ominion  t>arll«nMat.  IlW  fBMtiim  aa  to  the  eora- 
nauf '*  right*  to  carry  on  local  busincM  w«S  in  Oio  proviiiee  of 

OMbM,  mi  decided  adversely  to  the  company  in  Wl.  In  eon«e.iuence 
•r  that  decision,  with  which  their  lordships  were  unable  l.i  »«Tee,  the 
eomroiiv  s]  plied  for  and  obUinod  in  IKSi  from  the  Legialatnrc  of  Ontario 
nn  ttiitii  risinit  it  to  exercise  within  that  pr<>vinc«  the  power*  which  the 
Dominion  Act  liad  ^iporled  to  confer  upon  it  That  act.  however, 
MMldilH  MtiM  eMMnwthHi  ptaoad  opna  it  by  tbv  Corporation,  made  the 
oaamtM  Om  CMmell  a  condition  prejedent  to  tlie  exercise  of  the  com- 
pany's powers  In  eitte?,  tAwn?  anff  inc-nrporaled  tiIIucps,  ThecfHnpany  was 
pRicesdiu^  1"  t-  nr.irutt  it!  .Mfs  ill  ToMniio  city  v.iihtii;'.  ilie  cou'-^  nt  nr  the 
Corporation  when  tt»«  two  actions,  the  anbject  of  the  present  apix'.iJ, 
were  brouKht.  Mr.  Justice  Street  decided  in  favour  of  the  Corporatioa. 
bat  hi«  dmition  was  reversed  by  the  Court  of  ApDial,  Mr.  JwRtlee 
MMlraOtB dilMBling-  After  referring  to  authorltk^',  )>i' T'Onl  hiii  n:;ul 
that  tba;  afflMd  tKat  nothing  had  occurred  to  pre\(ni  tin-  ccmpanv  'ruiti 
fn«i»«in(i  on  th«>  power*  which  -he  Dominion  Art  purported  to  oonler  upon 
It,  and  their  I.oriiship",  ihrml  ire.  were  of  opiafonUntl 
(ail  and  ou^ht  to  Ue  :l,.'ir-':..sni  w  ith  lo-'< 


with  an  d.LCtr.r  rail  .vay  =,-heme  in  North  Wale*.    Irom  the  evidence  o  f 

contract  a  partner  with  the  applicant*  Ward  Thomaa  and  DomtaiM.I 
thai  IbaiHbMnbipiiualMnfards  dbsolved 
Th*  Twi-OHAKCBLIJOB  Hald  tJiat,  aaaiimin*  there  wa-  a  ccntracl 


  ^-  ** 

fcllefjed,  it  was  a  eoiiinfV^nr  per3onar»»rvice--  Vhii  h  applic*nH  coold 
not  enforce  alter  the  iii;«olu'.ion  of  partnership, 
Th«  kpflieatioa  wa£  thenloie  dianiiaMd  with  cost*. 

MOmCIPAi,  FOREIGN  ft  OBNBRAL  NOTIS. 

AptOimiBim  ▼AOMT  AHD  riLLED. 

LdKb  Corpontion  m»it«  •ppUcation.  tor  th»  poaiUoii  of  chief 
f  nrinwr  and^nanMer  of  their  eWtricity  undertftkinR.  balai^- £-2M 

rf^  .1-   I  TT  I,:.  «r  jBiO  to  a  luiwimnn'  of  ilt&O  per 

in  riu 


rising  by  annual  incremenla  of 
annuu).     Further  particulars  aro  given 


ICaufieid  Eoglneerlog  Oo.  v.  Wyftld. 

At  Mansfield  (Nott?  I  Ci may  Court  last  week,  plaintiffs  iou^bt  to 
recover  1:31.  lis.  Gd.  trom  defendant  loc  wiring  bia  pr«nils«i  and  loi 
tittinK*.  &e.,  supplied.  It  appeared  that  AWMt,  MU.  athodut  had 
ii!«iue.n«d  plaintiffs  to  estimate  (or  aa  iMWhlua  ol  19  I'gnta.  this 
nhml«  was  verbally  aeecptcil.  By  Octaber  the  wiring  w»i  <>inTpIetf  'l 
hot  the  (lttinK«  and  tamps  had  not  then  been  plaet  l  ii'.  position.  M  that 
time  <li.fd.iis.nt  iia.l  cr,nirl<  tf(v  altCTi-fl  hi'  vic'rt  and  decide*!  to  hare  a 
niinil.,  1  'A  , era  l.fht-  aivl  :^  iilt<-i  ih.'  pL.Mti-  n  of  others.  Th»«lMl*of 
thewlrinK  bad  to  be  done  again,  at.4  utli-  r  tliinea  altered.  Whm  the 
•eeeaBt  «M  4lHlCMd  in  July,  vm,  exeeptim  was  taken  to  it  and  lo^^ 
MM  Mmti.  Ktttt  proeeedinei  had  been  taken  defendant  paid  sums  of 
tU  and  £11.  into  coutt.  A  counUr  claim  (or  breach  o(  contract  (or 
Kll.  10»  »tt«  then  filed.  ,   ^  , 

After  healing  ihe  evidence  bis  Uonour  said  be  cooaidered  thecharges 
Imr  and  rea«0(iuble.    He  awarded  plalittUft  tha  •■WHiS  clUMMit 
i:<.  ■J',  frr  crninirntal  hriirlirt--.  Ar..  and  costa.  ' 


h  nrti»«Jiuent. 

Appiu^atiiii^K  to  the  tbwn  clerk  {Mr.  I'eregrincTiiouiiv.).  Town  Hull, 
Leigli,  Lane.,  by  noun,  "29111  in»t. 

A  junior  assistiu.t  is  r.quir<  <!  'or  fcMt  rwwi.  Applkftt^^^ 
DritiMi  Klretiic  Tninsfonu- 1  (  n  .  UaaOdOB  BoUt,  Ifoorgrt^ilKBW 
Loiiilon,  IM'.    Sec  ad vcrti»«.nii<  i»t . 

All  rxpeiioncfd  engineer  Is  wanted  rh  lirat  ii«ist!iiit  to  Uh' 
engineer  in  elmrue  to  ««i»t  in  laying  snbiinirine  ciibUs  in  Ui«  tr$X 
Kft=4t  and  eUewhert-.    Si-e  aJvortiiMJineiit. 

An  ivpprieni-eJ  asAistaiil  ulectriciati  is  re^iuir.-il  for  mlmiMnni 
cable  work.    Sec  mli >  rti,i  imint.  .    _j  j 

A  first  eluM  dranght»!i>ftu  on  li.-l,  and  \.-U  awiwblwiijidi 
switchgear  Is  required  by  the  Hriiah  Eleetlied  EflflUHeHiaK  l^v 
Longhborough.    Scu  advertiseiueul. 

Tw.i   Inuigblsiueu  ummI  to  swiuli  gear 
swiUltbaawl"  »re  required  by  Messrs.  Crompton  *C<u 
to  the  uiaiiii^cr.  limp  d«p*rtment.    8e*  ■ttTMUWiMBl. 

Mauche=,ut  Tramways  cominillM  m^*^'^'''^^^^. 
neer  (with  experictxse  In  tnUBWM  WSfll  uA  WMltig  ~n«rtroct«o"). 
also  a  junior  draught«ailL   AniKotimw  by  1  fJD.  a6»b  mat. 

A  dwiMuntntlor  in  nipeltrtnieal  enijineering  i«  rnqnire.!  foir  West 
Ham  ManidMa  Techoieal  Institute.  Salary  tVA}  per  annum, 
i|  pptj^s8««.  to  Am  |irfiMnp»l  before  noon  Dec..'..  Seo  ndvertmenieiit. 

A  t"-*  MlWu-f  ia  required  (or  the  niccluiiiteftl  engineering 
.l,  pi»rtiiMB»olW«itll»mplon  Institute,  Clorkenwell.  I  n- Inn  Appb- 
atioo*  to  Ptimiipal  by  HOth  inst. 
A  dciiioiislrator  in  enRineeriiig  is  rciuired  at  the  IM.idmston 
Technical  Institute.    Salary  11. W.    AppUeatu.n-  loUerkof  I..UU, 
Education  UrtiiM,  Victorii»  Knibiuikinent.  I-  c.  by  >ov.  ^i.  ^ 

.\n  Assistant  secretary  is  required  by  t 
Association  for  the  Advaiicemeul  of  H  i  . 
tioiia  to  Hdrliugtoii  House,  I'iccadiSv'. .  \\ 

Pfttant  Oftce.— An  open  com; .  titivi   -ii  i^u 

tioiwa^asaUtantoxmniner  in  t(..  r  a.  nt  tnlko,  I-ondon.  wiU  Miwa 
by  tlio  Civil  Hervicfl  CoiiiiiiU»jontr».  lo  eoiutneuc*  iaa.  *  '^'jT 
is  latest  .Liv  for  ippl.ving  for  admission  tenu  ftwin  tW  M*WMIIi 
Civil  Service  Conamisalou,  Unrlingtoii  garaem,  IjOtwOB,  W. 

Dr.  FNdMkk  Row,  H-B-MTcoiishI  at  St..tt«art,  hj« 
appointMlMlirtlMBtrfiieatioimJ  adviser  to  ibcEauciUmn  Cominitiee 
of  tbe  London  Ctannty  Ootincnl. 

Mr.  W.  i: .  t  urnoek,  of  tbe  NorUmmplon 
baa  been  appointed  head  of  the  «Dgimt«cins  imtattntlBt  « 

Tecbnical  (  ollege,  Hudder^lield.  ,  ■  .  , 

Mr  1.  O.  Doran,  of  Soiikbftiiiptou.  li.vs  been  appoint*.!  chief  assw- 
(It  elcetriciJ  engineer  at  Henuoml"-.  (t.'n!.lonl  electricity  worM. 

t  of  111.  lleston  and  Isle- 
Mr.  F.  A.  Bond, 


i  .iiiiii-ii  i>[  til/  Hritish 
■  .  s;il  u\  l-.m.  Appbcji- 

liy  P.;:.;2. 

iiuii.iiHtion  for  20  aitua- 


Eb  NonbernOonnUss  Electric  TractlooOo.(Ltd.l 
In  the  Chancery  of  I.ancaahirc,  at  Liverpool  last  week,  the  Vice- 
ebancellor  .Sith.  Uall,  K,C.)  beard  an  application  by  Messrs.  A.  «ard 
TljgmH  h4  i.  W>  Donaldnon,  electrical  enxineer^,  and  A  M.  Fowler, 
cirH  WldllMr,  MIWCM*  a  decision  nt  the  liquiilator  rejeetini;  applicants 
MMl  lor  amUM  alliMd  U>  ban  been  nulMMii  hj  tbem  by  nMon  «f  a 
Mat  lEai^faStrr^  ■.onaJBO.fi  to  •o«»o*Kw 


The  sliilT  of  llic  ekctrieity  depiu  ii 
worth  l"rban  Hislricl.  (\nmcil  n  nv  l  o:l«l^t■>  at:  . 
.\.M.I.r..K.,  ebief  electrical  ^  nuoo  i  r  ;    Mi'.  .L  A.  ^yKM. 
i^siaUkUt^ngineer ;  and  Mr.  K.  U.  Hull,  duel  clerk. 

EDUOATIONAl  KOtlOES. 

At  tlio  annual  iiieoting  of  tit*  Oovenujrs  of  L-niversity  CoUcr*. 
  the  report  of  th«  Council  was  praaento.i. 


luring  the  pa-i*. 
i  (exclading 


Itristol,  oil  NVeducsdftV.  . 
and  aUte4  thai  ateaay  progress  bad  Iwen  iioot. 
year.    Tho  total  nomber  of  student*  w.is  !,"  !. 
•medical  rtndelUs)  the  entries  for  tbe  f  "f,"**  ""^'7;^* 

ninnbert.a  2.il.M.an  inc  rease  of  .14  compared        »  \«  P"' 
It  was  sltttf-l  that  the  Trc-as.iry  bud  dec-V  .1  tn  .loiible  tbe  grant  lor 
the  prt-Bfiit  \ear.  .-i  c  -i  I 

Frise  Di»tributioBS.-TlK.  Uigbt  lio,..  Lord  /'^"^jl-^;^-^; 
G.CM.E.,  will  debver  (I.e  pri«»  lit  tbe  Northaiiipton 
the  si^Mon  lUOa.4  on  Uec.  a  tA         "^}'^^- JZ^^«^^ 
will  Ik>  followol  by  »  «on«inrtuu«i«.  which  will  bo  awumiaii  on 

Lord  .\lvi  r-.l<.iie  will  distribute  tliC  prize!  OWd  tOftiBcaU*  to  ^ 
rtuOeiitd  of  Iliikbtjtk  Colk«ge,  London,  on  DM.  O,  WNoa « 
wtU  bo  l(tna  hy  iinr  Olim  Ijodfe,  D.Ht.,  F.Rt^ 
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Accidnt- — At  l>ubUn  on  Monday  the  citv  coroner  I  Dr.  IlvrmVt 
held  <u)  iiiimekt  on  vhe  boiy  ol  Jotm  Umndley,  who  WM  UIM  ai 
ibe  riceon  House  electricity  wurkB  Oil  Iteuttdajr  kAt  who*  tnciC*^ 

in  workini;  a  cranv. 

MediOftl  evidenoe  ahowMl  thid  det^aiti  ditd  (Mia  lIUMk  4m  IV  utaM' 

ttir«d  ikoll  aod  to  severe  internal  iujuriM. 

The  Rebii'Km  ELCi-riucAi.  Esatnan  (Mr.  Mark  IlaHillr)  taiil  the  crane 
«M  (piaranieed  to  Ult  3S  (ona  with  perfect  tAftty.  At  the  lime  of  the 
accWent  H  wsi"  bping  a«t<J  in  the  wwtii-n  <»f  a  wt  nf  p  nf faiiri/  v''"' 
PiTfnii  Hi'Uf*  sliiioii  A  clanj.e  :n  the  c<'^;liiirt  i-rnviil^-d  thul  racli  cnn 
tractor  (or  plant  to  be  erected  in  the  engine  booM  woulil  be  pennilled  to 
■M,  dwof  (lHHmlMt«tkfag«B  liik  wmt  «ntinlrwdw  th«dliMlion 
at  the  «mt—tc. 9Hwi  BwrliMi  liMiJawttt  to  taa  engina  hiwie.  He 
WW  not  preaent  at  the  time  ol  thp  accident.  He  examined  the  entnf>  on 
Sunday  tuoming.  The  handle  on  the  i)i>le  upua  whloh  th«  imfoM  inate 
mxn  was  working  vr»8  ^wnt  ^Mjjht'y,  an^t  no  l«r  iw  he  could  «*e,  tbe  bend 
iji^-  w&H  aaiued  by  con^aot  with  thi  >iiiin  while  revolving-  He  could  nut 
imm  an  opinion  an  to  the  cauM  (.Iil  »«ci<ltnt.  There  waa  no  (luU  in 
the  crane  itself.  UeoeaMd  ma  in  the  employ  of  the  General  KI«ctrL^ 
Co..  the  eontraolors.  The  crane  at  the  time  thi-  aceident  oocorred  should 
have  been  in  treble  if^r  ;  it  wn;  »in^■l•'  y.int  an  in  in  t  momifTB  »hfn 
he  saw  it 

John  Uoxiiios,  elevtricaJ  enKioei-r  in  ttw  employ  of  the  Oeneral  F.lcc- 
trie  CbL,  iMad  Out  on  the  I'.'th  mM.  «if  mm  {taelv^  toccwdt  mtn 
wcritinc    *  onuH  >ilt>n«  a  HtwIimI  •boni  tt  toM*  wrigbi  from  wMn  it 

was  lying  on  the  floor  from  a  hoiirnntal  into  a  M-itical  position.  Two  men 
were  working  thi>  handle  nt  one  aide  and  two  men  and  dveaased  at  the 
other  aide.  Whi-n  one  Kide  of  the  whwl  wat  raiai.'d  about  41tt.  from  thr 
lloor,  witness  noticed  tlie  roiM'  sli|>piii4C  sliKlitly.  sod  bo  railed  t«>  llir  men  at 
the  crane  to  lower.  They  lowerrd  about  a  yard,  and  witnsM  lh*n  heard 
ftlMiMialtemk.  Oa  lookinE  np  he  saw  the  deeeated  falling  and  hr 
a(M  IMliMi  (hat  Hha  attn  had  loet  control  ol  the  crane  and  it  was 
ran ning  away.  AIomk  with  ^fr  Kti -wIm.  s-tferintf  n  Irnt  »t  wurks,  be 
looked  at  it,  and  bn  dismni'iiNl  iliai  itic  Imniit  vn  iIk-  tuake  sidr  wa« 
bnilwa.  and  that  the  liandle  on  the  >ide  at  w  hich  deceawd  worked  was 
taali  Tb*  whole  of  the  aatUrnqr  *aa  in  good  ord»r,  with  sufticieni 
1*««r  brake  power  hy  either  haad  or  foal  For  the  eoovenienee  of  the 
mm  thpTf  tpfui  a  ,■»ll^•«lly  prwted  «t  f«i-h  ri4t  nf  thv  mnr.  iinfl  hf  i  -rM 
fiirin  lli>  liira  i.(  \nivt  thr  »c<  liictit  <H.i  iirieil      TllPlr  limtl  l:n\r  Ifpl  l« 

on  the  erane  a>  the  time  the  aeoident  oocurrcd,  as  it  would  liav«' 
unpoetible  to  liave  lifted  that  wei|rht  with  any  other  ittar. 
A  lafaootcr  n|kin«d  Lowry,  jn  the  employment  of  the  Curp>nation,  Btat<^d 
MmA  ba  Mt  Work  (o(  tbe  Corporation  on  Saturday  and  waa  then 
tmpl^fCd  by  the  company  to  help  in  working  tbr  crane  lor  them. 
The  craoe  was  in  treble  geiar.  When  lh.>  dy  wheel  was  about  l)ft  from 
the  Krooad  it  snddenly  lilted,  srialMiiit  the  crane.  »om«  ul  the  pins  of 
which  came  out,  and  it  (ell  iaio  single  gear.  Mr.  Oure.  lor  the  Ueoeral 
Eleetric  Co..  taid  the  eamptrnj  woald  do  ararythiOR  Jposiihi*  to  lalieve 
tha  widow  and  family  of  daewuad.  They  wooM  pay  Mr  Ma  latl  ■tlary, 
without  atlmiltine:  liability,  pending  tn-vf?fi|iiation. 

The  Jiii;  i  iiinJ  ihiii  lii-alli  was  <hu'  1  ■  Hhock  (olliiwiii  .■  (met  ire  nf  the 
base  of  the  oku'.l,  uii  1  that  ilia  »«i<i«nt  occurred  owmi;  t  i  iff..  tn,> 
•HiSf^nK  of  the  riy  uiico;  which  the  men  were  about  to  raiw. 

Adaft.  —  It  is  pni|Ki'.c(l  to  i'stnblish  rlcL-tricity  Wurk«  fm  I      >  >'i 
ttrtict  an  electric  traintvav  at  Aden. 

AlSflald  PUIB-— Tbe  South  DiTWdit  (.'onl  Co.  tin'  pullijm  iUi«  ii 
electricity  i^-ncratintj  plant  for  li|fhtiii(;  mid  iHUvcr.  and  olft-r  t"> 
■iippiv  current  (or  UglilinK  the  dintrict.  .\  .tpoi-ntl  tiivctini;  of  lliu 
Co.;i:i  il  will  oonsiiler  the  iiiatt<'r. 

Aiiaatiiut.  -Tba  Mavor  u(  ItuiiiiM  .\yns  bjt«  riitcrcil  intA  a 
provMonal  contaact  villi  Mr.  T,  B.  Eohvay.oa  behalf  oC  a  {t»n>ii;n 
•jmdieatc  for  the  araetion,  e<)aipiiient  ana  workinj:  of  rinctricity 
works.  A  ciipiiiil  of  f  IKIXKXUlU  will  \>v  required,  nnd  whiin  tins 
has  been  redc4.mcd  the  timlprtakini;  ia  to  revert  to  the  Corporation. 

The  •'  r.iview  of  the  ltiv»r  l'lat«>  ~'  alstM  tlia'.  '.  irilT  :f  iiticTee 
for  cjtrt-j:!  i!l  to  be  suflkuMitlj,  Iji/li  In  im  ji.'i  c  ui.  inlrn  [  i.a 
the  capital.  The  contract  provides  that  after  payinit  iiitii>i4t  uu  dnbrti. 
URN  (iVJIWiilW  |P>ld  at  *\  percent.),  tha  pnlerrvd  dividend  (niiui 
Biaai  (oaiaafai^  by  Municipality  H  per  cent.,  with  inuxiiuani  of  t> 
per  Cent.),  the  r»m»inic«  \ircli-.  are  to  be  enonllv  1 -.iii.  ,!  between 
the  Municipality  atid  tlu'  iiiltiti'l  sbareboldc  i  ■ .  j.r.']  ••.in-n  1 1  hi  latter 
reocive  V  per  cent,  tlie  balance  will  ^'o  the  Municipality.  Tbe 
existing  oonipany  {Coinpahia  Aleroana  de  Electricidad)  are  to  ba  pro- 
hibited from  extending  their  mains.  Aocording  to  the  "  Rett  lew  "  the 
■layor  propowa  that  the  Municipal  Council  should  furtlier  handicap 
tbe  Compsfiia  Atcnutna  by  declaring  as  lapsed  the  c<>nccs«ioos  originally 
granted  to  tbe  lln-nr  I'lnUi  Hleetricit^  Co  ,  ih<-  G.n.  ml  KIciti;i.>  ("  >, 
(fonnerly  Hulmo  Varcla  ami  the  Primilivu  (jiu  i.u  Immirl.  l.lii  n 
Electric  Light  Co.).  i^nd  tbat  the  Compafiia  Aiemana  be  ordered  in 
hmnniiittjj  alof  oukiog  na«  of  the  inMaUaiioai  of  lb*  above-mentioned 
compaalMi  Tha  mayor  also,  it  i«  stated,  urge*  the  CorporsUon  to  exercise 
what  be  asserts  to  hr  rirlit  to  limit  ^ho  AfrTrtiinn  Cu  'a  eharges  to 
90.193  per  kilowatt  Imui-  d^r  |>rr.nl.-  ll^^'Hl^r^  viii-.n  tor  [nilAic  lighting, 
•O.Ofix  for  traction,  and  fi)  WI  fur  j.uvr  i .  ihe  company  does  not  admit 
that  the  Corporation  hua  any  sui  li  rjKl>i  <  >>(  retculating  iti  charge:!. 

The  •hanfaoUua  of  |1h>  gas  company  at  ChiviU:;>>  wiU  abuttly  diwuss 
<ha  pulton  at  ««<abllih<m  ilwlwat^r  wotba. 

lUwHio  Uiiiri«i|ial  CauiMBl  bawa  lajaetad  Mr.  Kaanan'a  antUeitiaii 
Ibr  *  caoeBaaian  for  cmutriictiaR  and  working  elaetria  tmuvny*. 
and  tba  maijar  haa  daeidad  ht  invUia  landers  lor  a  luuuieipal  ayatcni. 

AriUMI^nMtt-I(|M«— Vhe  Connril  have  applied  for  a  ban  of 
tnflOO  In  extomiaaa  <if  the  ekctiidt}'  undertaking. 


Aatoa.— Another  section  of  tbe  electric  tratuwaja  (.^tou  ClWa 

to  (jrevtUjr  Hill)  wn*  opened  for  traiVir  on  Monday. 

AodaMiUtW. — .Vn  extension  of  timn  of  13  mi>nt)i'  lo  complata 
tbe  alactrie  tntoiwavs  haa  been  applied  for  bj  tbe  CouneiL 

SmMBdaay  (Loadn).— On  TiMidajr  die  Cornwii  kana^  elae* 

trii.-nloiit{iii«<'r  (Mr.  \V.  H.  VlMant)  rtporti-.]  on  a  abort  cimilt  an 
the  mains  on  the  'i.'ith  nil.,  which  invulv«il  cvrlatn  sections  of  the 
ni't  .M.rk  Iji  ind  teniporartty  ili«'n.niiert««l.  Littip  ineonvenicncc  W)t« 
L  iiii  i  1.  li>j.M>ver.  only  t^'.  i  r  i.sumprs  beinj;  »<-riou»K  i»tTiTl4«<l.  It 

w.is  [111'  tir-;  I,  t»*r  tif  th'  kivi'l  in  lliTmond*!  i .  The  fnnltv  .si-rtii>n» 
liinl  im  ii  ^]N  <  .UU  Ilk  lit'  i.  :«iiil  ttio  whuli'  nf  the  public  li;;litin(; 
aili>cU-<i  was  UKAln  pruiiiplly  in  Operation.    Ttic  lo<'Rli>^int.'  revealed 

the  fa<  t  that  the  netwark  had  bniltan  dam  in  three  pine^».  Tha 
daiiuti^e  to  ibe  Ibadefa  waa  aH|(ht.  On  clot*  exaniioMiuii.  ba 
anxTed  at  the  coodmian  tliat  tha  pitting,  which  eitended  las  Ittiyda.  ■ 
waa  dne  to  aleetro^yBia. 

BathBkl  OlMB  (LMiM).— A  rataMver  of  Hnekne^v  roa<l  hM 
obtained  pcnaiadait  fceu  Uw  Boromh  ConDoil  to  obtatn  a  snpniy 
of  electricity  from  Shoraditdi  Bonofh  Conneil,  jmrided  lie  aia. 
rontiiines  the  enppljr  «h««>  Balhnal  Oieen  ia  ilieif  in  a  poiition  to 

«u|>ply  rliTtric  curriMit. 

BoUfBeaaath.— I'nriiit;  the  M\  iiKiiiilt*  eoilrd  Septetnber  tlia 

miT  i.  .  leetrii-itv  workti  uenernt.' i  «'i'<.2J7  unit*.  <ui  iiu  reiuu' of 
Il'J  '( r.  I  ■. .  1  the  corrpHpiiiidii.K  p.>iii  il  l  i-i  yeiir.  The  v\ orks  cosia 
vvriv  1  iMtild.  ]H<r  unit  xeoeiAted  iiKniit^t  1°  1 1>*^I..  and  tlie  t<ital  Costa 
l-m74d  .  aicaiiixt  l-iMAtld.  in  ItNlill  4. 

Bradford.—  The  cumuiitli  i-  thf  ISt-iiUml  I>r!4|H'ni"  .\kh.kmii11i)ii 
have  decid«'d  tu  again  b.-!-.  ti  .   i    i)i  <r  iti m  (or  u  rediirtiun  in  Iho 

rhnri'o-s  t"  rini«timrr«  <if  rum  nt  t- .r  Ii^'Ihuik'  iiii!t  tn  i'lfrone  thp 

yn-  I  .  '..  ii.'N  III  till   '.■.■HUM  ,\ .<      (i;irtiiii  nt  M  th.  ;i.  lii.il  i-hai  nf 

(irii.l,;riiM;i.  It  «  .i,  hiil.'n  r  il.  >  4vi«>d  t«'  lui  a;i  »  iU.t  iMMM  I'll 
el<  ■Mi  ll'.  ;>i  c.-iitiia  in  hen  of  the  fr<T  liuiipx  now  Kiippliecl. 

Rraadon.  TKe  Conncil  are  coiin»<l<  iri!v_.  ivi  <>)T».r  fi-nm  thr  N'.-rlh 
r.r;viii  <  I  'ii  il  Co.  (or  lllr      1 1  |'K  i  if  .  Ir.' 1 1 1 ,  1 1  i  I  -  7  2  i'i     |i.  iinMil. 

.I.'...  i-iit  ,  IcL  tLu-  l;inipj  for  pubtic  li|<litiii(j  tki  ti..  (ill.  jH-r  Uiu|j  p*'r 
luimiiii  10  c.p.  lamp  per  nnnuiii. 

Chelaaa  .LaOBdon,.  -The  Chelsea  Klectricity  Supply  Cu.  Iim 
ofTarrd  to  aiippiv  electric  current  tor  liahtlnit  the  town  hall  and 
publie  batlui  mm  »  conHuittea  of  the  Council  ie  to  rcpnrt  aa  to 
whether  lha  oAr  wmM  be  non  eeonomieal  tlmn  the  rvectioiB  of 
independent  jpnantinf  plant. 

Oal^<g||V.^fc  ajKx'ial  II  tiiig  of  the  Council  WM  held  OH  ToaO- 

day  to  eoBalder  tha  prixiiulwo  ui  A  t>iil  (or  the  conatrvciioa  of  add!, 
tional  tramwav  rontes,  but  in  the  abaeiu'o  of  a  quorum  diatnanmi 
was  postpoiiet). 

DnWlB.— .\  epeciri!  nt. .  liiii,'  riftlif  ('  fp.tration  in  coiiiinit!t-o  Wits 
IkM  jh  Mondiiy  li.i  i  .  im.Li  tin  i,  ■  m  |ii  •[xjnaU  of  llic  consulting 
■•iit;iiii-i-r  (Mr.  K.  lliiinin.ii;.li  f.  i  t'U'  worliing  of  the  ("iir|M)r.itiiin 
<:l.  i  iiK  ity  work»,  ami  ili.  n  <  (  tin  Li)>htin«  cninmitlee  lher<!Oii. 
AlU-i  di^ieusaiiM)  it  wan  deenU'd  tiiat  the  matter  should  lie  udjoiimod 
peu<ling  a  report  bgr  ttia  OOlUDiittrn  on  the  liiiaiiGiAl  ooudition  of  the 
'indcriaitin^,  aod  tiMt  ao  farther  worlt  i»  to  be  UDdertaken  until 
Mr.  Hammond  haa  repoitad  that  (he  mnrka  eovand  by  hia  atpee* 
ment  of  Hept  iSud,  IHM,  have  been  completed. 

Dutea.-'ThaCoantj  Cewicil  have  been  iufonued  hj  the  LoimI 
Govurnment  Board  that  no  atatntory  authority  eslattt  enabling  the 
Council  tu  (.■itn  y  out  the  proposed  eoonty  eleetrK'  4ii)iply  whetue. 

.\  report  wn«  prceentvtl  by  the  I'.IectiicitT  Supply  eoiuititttee  to  the 
County  Council  Iniit  weeli.  in  wliirh  it  vtiw  xtntf  I  that 

The  area  at  present  eovfreJ  h.  cunii;an:i-^  iui  cei'.ric  lighting  and 
traction  was  over  I'ii.'J'il  acrca.  out  al  (i^t*.03~  acres  in  the  administrative 
eouBliy  of  Parhana.  In  tlw  area  eovered  by  IbcM  oampanlia  Iba  popaia. 
tion  was  t-fO.-IOai,  axatnet  a  total  population  of  7T4.ltI9  for  the  cooa^. 
TUft  r»-]^r.^rt  [TT^f*^  1i!'TirP?«  n»  to  cobt,  .Vl-  .  nf  rIfctrtV  ?Ttrrent  ^tipplied  by 
ei»iifaiLiu4.-s  und  li  .  nl  (ultV.ririlii  -  in  ttit-  LOuiit\,  and  cli'--  i-.pnrt  ..t.\lea  tliat 
efforts  have  bean  ntade  to  obtain  reliable  data  a^t  tu  the  worfciuf;  of  public 
scbaotea  of  electric  aervioi.  Ia  Ooa  laige  group  of  public  undertakings 
owned  and  managed  by  local  aDthgritief,  the  committee  found  that  toe 
auilioritice  charged  their  costomers  1  34d.  per  unit  le^.^  than  the  oam- 
paniea.  Tbe  aaving  in  cliarga*  aggrei^rated  to  nearly  one  million  pounds, 
iijvir.  an  invested  capital  of  ITj  inilliona,  or  .ijii&l  to  a  reeinis  of  5}  per 
cent  ptrannum,aDd  115  iiJiiiii.in  in  tin-  ^^rcat  Kav;:i^'  in  chaii^t:-,  tin^yeamed 
a  (Sununerdal  return  o.'  1  i  p«r  cent.,  or  nearly  j  per  cent,  more  than  the 
compoBlea.  This  diHereniM;  waa  daa  to  two  4paat  eaoses;  Ant,  tbe 
authorities  aavc<l  tbe  huge  sum  of  £47I.St4  in warUBe  expenMa.aaeiint' 
part  li  u  iifi  ili>.  cull!  f  wnrkin;;  expenses  prevailing  with  the  companies. 
Sei  tnl,  i!i  uniL  i  |iu  n.  i  of  .^l  iiing  their  electricity  at  so  much  leaa  per 
ctut  ihi  aulj.nniipM  lui  extra  volume  of  current,  which  brought  them 
aiL  titrA  liii  .n,.-nl  i:6H.5.->-J2,  as  compared  with  the  scale  of  sale  by  the 
cuuipanic.^  lur  iIki  lainc  plant.  Those  two  large  items  of  economy  and 
extra  sale  made  up  (the  report  continues)  the  oonsiderabl)  toUl  of 
£l.(i57,.'i6«  Out  of  IOm  local  authoritiea  that  replied  to  the  .|ueation 
"  Would  1h»  authmty  be  willing  to  take  part  in  a  oonferencn  tJ  consider 
the  practi  ilnlii »  >  {  a  county  sehnne  of  eleelrie  wrvloe '.' "  77  replied  in 
the  affirmative  and  31  in  tbe  n«gat4vs.  TIm  committee  llierefurc  aokcd 
tbeOaMMil  to  life  than  anttaor^y  to  aiD  in  an  eipett  ta  leport  upon 
tbepranthnhiHipBt  a  flOBatyariiNwet  eleatiMty  topply.  and,  en  taoelpt 
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et  Ihi  npait,  to  invlta  Uw  IbmI  MBlliMlliM  la  ■tttdi  aeMHtnoMlar 
■MilkiBiiigtlMirvtamMtotkAWKftiiigalMehcMmtgr  Mbina- 

BflVt>— A  oontraei  hiw  bean  entered  into  Utwei,'!]  tli<j  Sue/  Cjt> 
CooneQ  and  llcMm>  O.  BejrU  ft  Cott  Sncsc.for  the  vstnbU»lii>:unt  l>.v 
thecamj^jr  of  aa  elgotrio  li^itbig  atrriet  tor  Um  cit;.  Ibe  u-xt 
of  tlift  «Mittac(  b  (iTen  in  the  "  JoamalOaeMl "  o(  Nov.  0. 

Btoetrio  "tlt^flf  and  Trtctioa  NaiUeM.— Tii»  toUaminx  farther 
netiCM  of  iutmlion  tu  apply  {ur  protnaioiud  «l«eMe  lighting  order* 

havf  ftppciui'd  :  — 

Corporation"  o(  Andover.  Convn;  and  Kii«tl»unic  for  Williiifilonl : 
District  CkitiaeiUot  KingalNiiT>  LitberUad,  PaooiMOiuirr  and  SoiuHiiIl 
^or«ood ;  Windior  Xltctiiaai  iDataHatian  Oa.  (Idr  davar  W}lbo«t  nud 

Ulit  WiniUor.'. 

In  tliv  following  imtaaoea  proeedwa  by  Bill  baa  iMcn  daciilitl 

upon  ;  — 

The  Urban  ElMtric  Snp^y  Oo.  an  MOmatiBg  0  bill  lo  authorise  ihc 
eoniiectiii;;  up  of  th«  araa  o(  npKf  In  their  WaULitvufon-Thaatcs 
Klectiic  LikIuiiir  On]«r,  tWl.'ftilb  me  (MMmUoR  aUtkin  of  the  com- 
pany at  WfjbriaiT".  in  Ihe  BfM  dcSsM  if  Itw  W«|llilid|{a  fikelric 

LiKhlitig  Urdor,  I'JLiU. 

In  Ibe  bUI  of  tbe  Andover  Oaa  4t  Coiv  Co.  power  ia  longiit  to  anpi'ly 
elccbkal  cacrtr  in  Aadom,  to  aeeapt  Uaiufeca  of  aalhoriied  alKtriiai 
1iuiler(nkinfr<,  >te. 

Ahrrdarv  I>iAtrict  t'uuncil  are  (iromotiag  a  bill  (o  aalboiiae  the  con- 
Itruction  and  uutkinx  or  \rn<<ir.\.'\  of  i»If  clric  tmniuaj's.  to  ent«r  into 
aKrc«incnl«,  its.,  lo  enci  un  1  M  uni  un  tM  otuf  ty  supply  and  refuse 
dintUUGtor  nnrk<.  1 1  nupj>l>  irUtiunU  witiim  and  bejona  ibc  district,  to 
•Ojipljr  elaetru-  litling*,  to  purchase,  ^ell  and  let  on  bire  ur  deal  in  and  fix 
moton,  llttin>,'«,  Hwiiches.  tampa.  Ac,  and  to  eseotpt  name  from  lialili  t 
to  ilintivDx,  to  alter  lioM  AliBg annual ncsMinIa,  lo  malte  bja-lawa  with 
n^-pi  i-t  to  i'le<^trii:  Attinsi.  to  wempt  OaaMQ  flmn  UaUUly  to  anpp);  in 
certain  case*,  Ac. 

Acerington  Corporation  are  pronettai  nbBt  anfhnriJng  fha  n-coo- 

■trnetioo  an«1  conMnioa  to  eleeirie  tneibn  of  esisUog  tramirayt  within 
and  licjnnd  the  borough,  to  enter  into  woriiint;  and  tralVic  agree mrnt>v  to 
itiakn  (urtlirr  provisinn  with  regard  t9  their  electiiir  lighting  nndrrt.ikiDg. 

l(  «upiiU'  i-l»riri-"tv  ill  hii*k  III  neij.'tilK'tiiiti;'  -.luOioiitieB  and  othrf^.  to 
mjikn  '  ji  .  rli.ti,',  s  1  I  .  11  iiii  I-  li.i\iiii'  -t:irnl  li'f  nupply,  to  authorise 
puri:'.ii.ir.  Kale  and  i<:ttuiK  an  liiiii  u!  luutuis,  ii'.iiiigs.  Ac,  to  niter  date  ot 
ning  acaonnla,  to  eiempt  (r>iin  di^treF'<  motor!i,  Ac  ,  let  on  hire,  to 
aathorlie  a<!eei)Unci>  of  transfer  ol  electrical  andertaivingti  io  district^ 
aJjuininx  or  near  the  borough  'o  ,  h'.  il^ish  a  municii<al  insurance  fand,,Vc. 

Bleetrlcal  Oentnetonnnd  Municipal  Wiriof.— The  Te<->t<i<i< 
AaMKMfktioii  of  Elaetricni  Cootnalow  loeantly  eomplaioed  to\Vt?'4t 
Uarth-pool  Coiponitioa  that  kwni  eontractara  luut  been  eubjeetpd  to 
iinfikir  coiiipclilion  bv  cmplojrfam  tbe  C(wporntia<n  e1(><-tricn1  dcpiirt 
iiirnt  hnvin^'.  after  workintf  for  thn  CJoiporati'Dii  during'  tlif  iliiv. 
iindcrlnkfii  wtnn>;  work  for  consiiiiRn*  in  ihc  cmdiiii;*.  In  r<'ply 
tb«  town  clftk  »t.H<il  thnt  the  only  Wurk  dum;  it<  tlmt  innnni  r  hud 
bi'en  rot)n«ctin^'  up  jilmrt  lengtli*  id  «ir<»  to  rnctrrs.  Tlie r^iiitnM  tor» 
arc  not.  IiuWcmt.  sali^liid  with  lliis  explaiuitinn,  and  itiliiul  to 
consult  tile  National  .\iM)oiation  of  Lh  ctrical  ('Diitrattfir^. 

BItCtricilJ  lo  MiniOC-  —  KKh  trie  plant  hiLs        II  put  duu  ii  by 

11)11  ("alheart  I'ropiictai  v  lioUl  Mini  !..  Vu  toria.  (  iim  nt  i»upplied 
bv  a  (ian/  thice  pliasi-  iicnerator,  ilrivfn  by  a  170  n.ii.i'  licllisb  i'ii;;nie. 
TliP  boili  r*  lifv  of  lln-  (.Hi-i  drv  back  typ*.'.  Current  is  supplieil  not 
only  for  lit;Utiii!,'  but  for  winding.  punipiiiK.  puiMliji>.'.  ie.  Tlii' 
Coiilr«i.'t(>i:it  fof  tile  wbnlr  nl  ili«;  pliiit.  iiiebidifi^  Ibe  iiinturs,  vvere 
the  Anatrnl  tUU  r.ii!;inn nmr  l  u.  (  i-.-mr  for  Cm,'  ,v  Cn.Mhe  ran- 
Afn-ifT  plant  bein,^  siipplii'.l  liy  thi'  t'lirriigritcd  Surfuce  ('ondeii-<i-r 
('  1  ,  -fMiuiJie. 

FoliXS'OW*. -T(i.'  I  flivstJ"?  n  il  Walton  l>i*tru:  Cjuncil  for 
Itiiilly  l.iok  ov.  r  oti  Kridny  llie  bnal  w.irkunf  tlic  Siill'olk  Elcctrieity 
tt  ipji..y  Co.,  I  111  til  '  <-.nM|>ar«y  (Milt  inui  »  lu  liiaiiOKi'  the  undertaking 
fatTti  wun.  ivfeiving  the  protiix,  and  pajt  tlie  Conneiltfpcr  ei^^nt. 
on  tlia  capital  expended  in  order  to  provide  Interest  ana  «nk in 
fnnd  on  ca|Mt9il  ouiiajr.  Of  tbe  purehaw  pifco  ii^JOOOf,  £5,000  hai> 
bocn  |iatd,  the  balance  heinf!  retained  ae  •  pianmtec. 

Fiaclllej.  -  All  imiuiry  lin  Ixi  n  lii  ld  into  the  npplication  <■(  tin 
CuUlitil  Ivt-  saiirtiiim,!  UirruM  tl'.tHH)  for  el-jetnc  lij,'litinjj4;^U-ti!.it)us, 

Xae  Cb^i  k  Mr  K  II,  l.i^ti  r)  said  tbe  capa:itv  of  theori|{lnal  plant 
waa  lOiWO    c  p  l.iiii|  !  fur  i  rivBt^  i  k'titiD^  and  10  j-uldie  alreet  1in>|M, 

Tii  ywii.-at  [in  :<nt  ■lutiilviric  cutrrnl  to  l'j.?'i>>  Hep  Uiii;!-!.  I'p  to 
III"  .  r,ii  of  Sr)  t.  11  jcr  tiny  lc»,|  abalance  untspcnded  on  tiie  eiikinal  liM 
o(  J..'-'l.  i:t<.  lid.    The<ti>liic;  K»i  a  Knowing  one.  and  e.6..'ti  ic  liKlititii! 

111  I'l'  iinj;  1  pepnlar  t!)»t  it  doubtful  whetEer  thf  loan  cu"  Sieiiij; 
■  ii;i  M.i  f.i.  ijuM  cnabl-  ihcm  to  mure  than  tideovertlie  pre-.ent  * 
Wil. 

Qsaport.  -'I  he  {':r;:„-;l  'mivr  iiA^i.  nted  to  the  iipplicati.'ti  ol'iJa^p  r; 
\  Al viTH-.i I'l.r  I.K'etin  l.i^iidiij;  I'o  for  ii  pri»vi«ioiiiil  order. 

Haddaialleld-— 'I  he  ^i,-  >.iimH  i,f  ili,.  ,  I,  ctrn  ity  .lepurlnienl  f.  r 
]•.♦  i;;  ^Innv  A  ■i,;rpln-  o(  t;i.'U."i,  n:ul  llus  hii.-i  b.-eii  earm  d  t.>  . 

1 1  ■Hull  ausi  I  niiiii;;.  iicica  arcount,  wUich  now  siatidii  ali'll,.-^.'rt. 
I  ll   e.i  in  ti,  :it  of  lt(,Ml  additwnnl  tfcpi  laiupa  were  connecml 

during  tiMj  ^t«r. 


Bag  KoM*  Tnaiwapi.— At  tbe  meeting  of  the  United  Lxp'ora 

lioa  Co.  (I.ld.l  bist  wt-ek  the  cliaiillun  (Mr.  E.  Pavj^)  Mid  lh«l 
the  Hong  KnuK  tranmiiys.  in  vvhieh  the  coiiipanv  «.vs  iiili  rested, 
were  r,p<>ii  to  trathe.  and  honi  all  inlbniiation  In  date  they  were  led 
to  expect  sRti-.factory  rosiilt>i.  The  i|ueiLti<)ii  of  jublilio.'i.il  nilliiix"  slock 
niij^ht  posaiiily  have  to  begone  into  ut  an  early  date.  The  e  .nsult- 
in^  endiieer  to  the  traiuwny  cotn]miiy  (Mr.  A.  Pickiniion:,  npoii 
whevse  advice  aud  e«liu)ul<)  «4  ID  uhiiuate  reciipls  tliuy  wont  uila 
Ibe  business  \va«  iMTim  for  the  I'ar  ICaat  on  tStd  prra.,  and  the 
principal  que»uon  he  would  have  to  uo  ii ilo  was  that  of  dewng  with 
tiie  Urae  tcaMc  th^  eontpany  had  to  baodle.  The  Iraftie  at  pnxeiu 
carrieoTiy  the  traniwayii  was  longer  per  ear-mOe  than  ilmt  on  any 
other  trani\*  ay  of  w  hich  they  knew  ;  it  was  pel  cent,  higher  tliiia 
Dublin  and  very  iimeli  birjfer  than  any  line  in  tlie  prineipal  towns 
Ml  linKlmet.  Tiie  din  elorst  were  iilreiitly  neu'otialinj?  for  the  ci|iup- 
ni  lilt  of  the  line  oiia  lar^rer  m- lie  by  the  addition  of  alurllicc  luiniber 
of  car',  mi  l  when  Mr.  Diokiason  urrivtdout  thai  matter  would  Ik' 
ilcf'iiiilely  Mtllid. 

Kirkcaldy.  Teni»i  have  been  rirr(in>;i'sl  lietWei  n  Mr.  \Veikl>S»i 
ol  Wemytis  Castle,  and  Kircaldy  Corporation  f  ir  the  COQIItruction  of 

an  eleetrie  tramway  between  l.','\eii  and  Kirki-.ilily. 

Light  Railways.-  The  li.jard  of  Tinde  have,  aft  r  nio  Uric  itioii, 
confiriiied  the  London  L  iiiteil  Traliiwdyi  i  l.iyht  K  ulway  Kvlen- 
sions)  'Irder  uiithorisiii!»  line*  belwei  n  lIoiin>UHV  and  Cranforil 
Htul  liL'tween  Heslnn,  Honuslow.  Hatiwiirlh,  Twiekfenliam  and 
Sutibiirv  Cro!is. 

.\l  the  Bonrd  of  TritJtf  uttic«s  on  Xucaday,  Sir  Herbert  Jekjrll 
heard  iibjeeti  ins  lo  the  confifination  of  the  bnowdon  to  Baitwa-jr- 
Cneil  laght  Itiilway  Order  antlrariBng  the  eonetmrtlon  of  alMHlt 

13  nnles  of  railway  in  North  W'alei-,  to  bDeOUatnteieil  on  a2ft,gan^ 
and  worked  eledricallv.  The  National  Trtttt  for  I'lai  es  of  Hialone 
Inlerest  or  Natural  licaiily,  the  Co  uperalive  I loliday  Association, 
the  .\lpiiie  Club  and  others  opposed  lui  tlis  ({round  that  the  beauty 
of  tile  Snowdoii  dintriet  km  ko  exceptional,  and  iu  attriKtion  for  a 
larije  tiuiulior  of  vi-.iiorw  no  ureal,  lliat  it  deserved  prolei-tioii  from 
a  railway.  .Mr.  II.  Lloyil,  K.C.,  for  the  prouiol4.<r»,  luid  Ibcji'  Imd 
done  cverylhin;;  lo  uvoid  inlerferinf;  with  tho  natttnl  bcatttteaol 
the  i)ei<;hboilrhoo<i.    Peeivioii  re-ersed. 

London  County  Oonaell  —  At  TueiMl.ay  H  uieetin;:  the  Council 
acrrpted  the  rucuiuineiidatioii  of  tho  liixh'.vays  (Miiiiiiittei;<  that 
rarliamaotMy  powens  be  sun^ht  to  e.<iiKtruci  iminwa^-s  over  iilaclu 
fridr*  and  Waterloo  bi-idjje*  and  uloiii;  Vieioria  Ktiibaiikoient. 

SorH'^fii  yv.oniriivn. — 'I'tie  C.uiacil  pislpjned  di;cii*ion  on  a  recom- 
mendation of  the  iligbnays  committee  thnl  an  a;;ri'eni«'nt  bt-  entered  into 

itii  t?io  >"<)rl''i  M<»lriipn|itaii  Tramways  tV,  providing  (i)  that  the  tram. 
v>,i  i    11;  r.  uM  iiiii   v,-li_  I  <-oDKtructed  on  the  conuuil  system.  «hall 

be  worked  by  the  compan;  by  h:>TAe  traction  pcDdiDi;  revouiitructioa  for 
electric  ttaeiion  of  the  tnmwaja  with  whidi  my  will  be  ooonwtrd  ;  end 
Mi)  that  during  the  period  ot  hoiaa  working  tbacempaqjr  ibalt  pay  the 
Couneit  a  rent  cqnal  to  8  par  oani  per  annua  on  the  eiliaialed  eoit 
iXlu.'jH.'i)  foe  hone  tnMtUmi  with  <66l)  added  tor  PaiUanealaiy,  Ae^ 
exiHiu'es. 

LongEaton.  — TheCoiinril  liaVOdeeidicd  iodide  nilinue  the  supply 

of  elecitie  current  through  dot  meieta owing  to  dtflleolty  encounterod 
in  tbe  coUcetloD  of  rente. 
Longbbsroufh.  -The  Conniy  C  eiii'it  have  ducided  to  intntdiiee 

eleetric  h|;htiii^  at  the  puliee  building's,  I.Mll((llboroiU];h.  CniTentWill 
be  liiken  iVniii  I.  iui;lihiii  lUgli  Curporaliuil  iiuuiie. 

Mtccle»Beld.    Tlie  C  diiieil  have  iWiil  'd  tn  nllott'  thcu"  electric 

'  .'I  •        riUr  lo  lup-e. 

Mexico  — Mr.  -lose  .Sit/ensi  ihi  r.  Mexico  City,  hits  teeiired  a 
riir>L-e«>lon  lo  provide  i.  |i-plio:iii-  f  i  lUtici  in  tlic  cltj".  A  Swediah 

syndicate  are  «uid  to  bi'  iiiti  p  »te  J, 

llnaicipil  Telephony  Swansea  Corpuriilion  have  eomnieiu'cd 
piooeedings  ajjainst  the  Nntioiial  Tch  plnnie  Co.  t«  oompel  Ibo 
company  to  grant  iiitereoiiiiininie.iiion  lu  iween  enbecribere  erf  the 
municipal  serviei'  and  the  e  iiiipat:y  s  sv.-.Ielii, 

On  T'.csday  the  Cocpnratiiui  lei  eni  d  H«netion  tO  boZTOW  £2j000 
for  ( xU'udiiiK  their  ivlepliune  ny»tvni. 

The  elective  nndctan  far  Nwanjiei)  h  im  issued  their  Mpact»w 
wiiieb  Kferenee  ia  mule  to  the  nranii  ij  il  n  kplione  eerTiee. 

lV>rt«iU)ttth  T«-k-pbone  rammittec  report  that  there  arc  row  nearly 
9,00l>  enbeeribere  connected  to  the  niunifipal  a.Tstein. 

Nivport  (Moa.).— .\n  inquiry  wrnt  hi-kl  on  Friday  into  tbe 

appliearion  of  tho  Corporation  for  Mm-'too  to  Lui-row  i'lTJl'lS  for 

v\;>  ■:  o  n;-  ol  tlii  ii-  i  i'  ii  i  ii-ir iiiiili  I  'aktnjt. 

l-!  ,i,iLiiee  >va-  Kivcri  |.\  tli-  ■  .-.in  elerk  .Mr.  A.  A.  Newman;  and  thi 
U;niugli  eleiiiri- .li  ennii'.iei-  an, I  tiii.iiv.Hy?  niiiiai.,''-r  (Mr.  U.  Cullings 
li-ihu|i  .  The  Mi.irk?  wire  >larled  in  l-.i  j,  and  at  present  the  enui^aUnt 
nf  iHK)  H  c  p  liirni>s  are  ceiiiHsitiid.  The  revenue  had  risen  frowi  Xl.-tOi) 
m  th»  Hrst  year  lo  £lt«,Krf>  for  the  year  ended  Mamh.  1901,  whUa  the 
.  -;ini:ti<  d  riM  ipts  lor  the  eorivnt  year  are  ti4flOO,  and  a  nit  prodt  of 
bkluien  tl  CxjU  and  f'i.nod  i.-  iiiitici|iated. 

T)ip  i\-in  I  'll  ^Majci  sie»ari,  K,l£.)«tid  Ibe Corpontlion did mteeeai 
to  bafe  mad«  luocb  net  profit. 
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Mr.  tV.ij  is  -  lii^iioi'  tiplii'J  ih»t  i>  Ml  li»«k  ocfurred  when  the  old 
w^>rks  lii'catDr  ho  iia'och  ovirlKiitlrd  that  thr  ('or|t}r!U(on  had  (a  BNctlU'W 
^^url«^  f'.M  tlii' [ raJum'avH  and  iiiher  pnwitr  piirpr>s(:'9.  Tlu  ftlllUllli^  4Apvt^ 

ui»;iil  rttjt  »:lJ^'■..t•.Ll^  f.ji  jioiAcr  lit  l.Jii.  pi-r  unit. 

NotWicb.  *>ii  TiKbiliiy  tilt;  1! Il T u  iL-itv  eiiiijiiiitt.  <■  will  n-  om- 
jiitr.  l  t'i>'  I  urp'iriilioti  ti.>  .sulhun-^f  a  nviaion  of  tliu  cli:«rt;iv«  fi)r 

tl.  .  ■  ■  :,   ,  111. 

Pn&bertoD.-Thi.  il-nin  il  .  iii;in<er  iMr.  T.  fiiningtoti) 
Ik'i'ii  cr;)iittMi  ii\  tilt  t  uu!KiI  i.'>T  fur  flKtra  avrviM*  tendMed  in 

I i.iiiim  lion  with       i  li-arjf  Ir.iiiiw  i\ s. 

PmBOB*!.  -I'r'.f  n-  iii>  .X.liiii-.  M.Iu^l.C.r...  hnnr.'  .  ntl%  r  'iinl 

trotii  thi  t  i:%  of  1.  l,.ri  I  I. 111--''.  h1),ti   fur  M".  \>'ni-fl  h.-  iii«<  Ix-cfi 

hi'Hil  of  till-  r'i;rim'i':iiii:  til  |i  11  Iiin  nl.     Id-  j-i,  1 1'.  si'll  rm 

tiiiiiiii^:  his  niik.  ii.'-  ii>  c-iHi^.illiiii;  <'iii;iiii-'  r  at  tii).  IJiit'm)  \  ii  tori.i. 
Btn  1 1,  l.unilcii.  I^.l  .  wli'.'if  liv  li.ui  hiKi  nHii  r!"  for  tbn  post  25  vi  iii=. 

VltarbnWi|lL— \Venii>x<<»n  rc«i(tenU  are  {MtiiianinK  (lie  Brili»li 
Skdrie  Timction  Co.  (oMieuil  llia  «sl«etrir  imiuwByis  to  Wwriagioa. 

NUskriiaWI.  --Ani\:;r.  t  ineui  li.in  In  i-ii  (  lUt  ri  il  into  hi  tnu'ii  Ih.' 
CMQIIcil  mill  I il.ii;^.iw  t  orporalion  It  tS'.c  »iip|>iy  hv  llii'  l  itt.  ri'f 
fW-ti.i-ii\  111  ihi  l.iirjjli,  TIk'  :i:;r<.'>  iii>  III  j.'"  cMiiluiotMil  ii]i.in  tin 
IV'lKtkHliiiwrt  Coum-il  I'ljliiiiiiiiu*  u  j'l  in  i.vi.iiia]  orilt'i  with  ;i  <  I.-iiis*- 
nnthon-iiii;;  iti  Ifaiisfn  to  tin  i'i<r]im  iiiion.  « hi  rr  ipuii  tlii>  luiti-r 
will  piiN  tin- i  \(>i:u^>'^  of  thi  Coimcil  up  111  i  (Ik) ;  )>iit  it  tin' ('i.iinril 
ol<(Akii  mi  ui<iir  Willi  iio  tran>-fi  r  claii'^i',  llii  ir  r\pfii:M-n  will  l>c  pud 
Inr  III*  Corporntion  only  to  exlenl  of  JtiOO.  If  tin  (\>iiticil 
lAtaia  an  onkr  but  carry  ooi  ili*  wurk  ihriuMlvrit  or  tnuuft  r  tlx  ir 
MtdiiwM.r  to  a  boJy  uthrr  than  th«  Curponlidn,  no  contribution  u  il  I 
be  luado  hy  tilomiuv  tonranla  the  cipeiMca. 

FW'llBWUh.-  ■  SanctiAii  to  a  further  loan  ofX^ilt^  for  tniuwajr 
exlennon*  Im  Im  vii  n-extt-viil  by  tfa«>  ('urporaiUtn. 

Uonnx.^  lux  hcen  iinnMil  tiyKNotil  of  i)h'  lOUmotoriiifn  hIio 
liava  for  M\  iiiuntiM  ran  ikt-ir  ear*  without  aci-iifeiit.  The  turn 
weeivo  iu«.  I'tu  h. 

Frmatatloo*.— Mawn.  A,  J.  I'^mm  and  A.  V.  vitli*.  iMl|tiiirFr!9  ill 
flu'  pim«l  teliKraph  wr^in-  it  I  xl.n.l;;.  .  Nurr  lii.»t  «i  ii\  pr.  -i  rii.il 
)'\  tilt'  ^ialfof  the  local  I '  I'il-.i  I  nil:.;  IiiiH.v'Ii  Willi  liiiiiliif  lltin  pil  11  ^ 
Mr.  I';iiii'i  l"iii';  tr.iii  )i  I  i('>i  lo  Mm  ^^  ^Imrs  'i-'tl  .Mr.  I  if,-  m 
Ik'.lfiir-I. 

Iluiliit  itli.  Ill  Corponttion  tr.«mi*av  ntlit-uiU  Iir\<>  prt'Kenliil  a 
ttiiioiviii;.;  rubiitct  lo  Mr.  C.  WoMMnilcy,  who  i»  IvAVinK  for 

Kiliiiariiiit 

Bailway  eorrants'  Schcol.   Tli.  (  m  .  liai.  rm  ii;,-  l;.iii«,iv  c.'. 

P'o  ritlv  (■.;.', ill-' '1,  in  r.i:  in  t'l  ,11  uuli  il-  111  til  t>Itu',  -  111  M.  iiirinl. 
i»  ^t'liin  I  <>l  ii  I,  ^'i ii|,t.\  uihl  v„;iiliuii,i  ivt  il-  t  inplin.  it.  Tlii  i.'iiii 
ttl  priri-llt    alioUt  l.A)   itl    MlU'lultM.ci',  mill   ttliS   liutnlji  r    is    l,i  inL,- 

inci«AM-«|  thMy.  A  Ice  of  #2  a  month  ia  rh)irfl«d>  bat  tin-  n  iui  n 
able  i«t  tlwrniliif  m\  inonth*  H  tlw  ittudnit  tMaAtt«'*ulf[i''^iM  i'  ft  ni. 
of  the  claaiir*  In  ttrltwrnplty.  or  70  per  rmt.  hi  aliortlwnd,  or  fatten 
K  aatiiihctur}-  cMiiiiiinlion  In  tfacw«  mbjccta. 

BtAditeh.-  In  r.  plv  1.1  a  mit-ry  by  the  I'iMii.'t  (''■iiiml,  thr 
Board  of  Tmilc  liitimWu  ttiiit  ti«">  liaiv  no  ptmn  lo  uiiUn 
taken)  from  th«  oblwalioiiK  uniHianI  upon  thi-in  by  aec.  V  of  (lie 
Klrclrip  Ijfihtint;  AM.  IKH3,  to  Miakt"  wp  tin-  annual  tkccomita  to 

I>ii-.  :ll.  Ill  •lit:  cin'uiipttMici-1  n-ft-rrotl  to,  howfVH',  tne  lloaixl 
wiMiM  iH.t  ri  111-,  tvi  ai'ifpt  thf  riii'n'nl  itci-<iiii|(it  madi' np  to  Mwri'li 
.'II,  ('*tr  111.'  lui-'iiini-  1,1:   thi>  fiiicrefJtuir  VMrs  lliatlp  np  111 

.\li'i:  h  ;l 

Bheflield--  It  h  i-ln  ,  n  <)■' '  i,  ,l  u>  rt'itmvi;ihp  iiotirCHOn  tmniram 
aiiil  lit  k<  N  liiiKiiM;,'  I'.  I'^  i  ih.-  (  o-p.M'Ktion'wUabtlitr  for«<Hnpi>ma 

tioii  lor  in-t  i,|i.  uts  o:i  llif  luiMuv  i^ 

8Uld[«l.— Thii   Ni)rt!it'in   (  i.u.i^i.  ,    i;i,  ,  ;ii,.'itv    ^)^p|)|y  C.i.V 
gauemiing  stuttuii  »ill  prob>bK  b«  cmupli'i' ,1  lo,  A.,u.  I. 

BlWreditell  (CoMdOSi.— It  Wiu  rcportcU  to  Ihv  Caiuail 
day  tliiit  iliiring  Ihu  12  days  of  the  reeciit  vkctrical  exliibitkm  thurv 
wen  i;!,  it.it  vinitorw.  atitl  tluit,  after  pftytiiu  all  expcniMia,  then)  was 

n -mull  Hill  pint,  'riif  -11,  :  -,,  M  l,  ,f  .,'  jurist  ly  tu  llio  clfon»  <.f  lli. 
h.iroii^li  fl.'t-rn>  ill  .  ii,-;'i.  ,  i  ,\|i  .  C.  ,N,'vnon  KiKM-llI  and  tLi  -t:in 
of  IIki  .  It  i  irii  r  \  .li  p  ,i  o,.  lU,  liie  ICleetiicilv  tiMulliitice  had 
in'oi-iii,,  >l  till'  ,  II  ,n-  "I  !i  '  'intTby  niitkiiij;  iiiiitalilp  aUoiVnlii*M  for 

tli>)  tM;.*  .1  rvK'.^  r.  ml-  i .  .|. 

Stoke  NewiDftOB  iLondon     .Vr  i  i.i  .  ;.i,.-  of  ihpConiui.  m 

TllCfinv  tin  1.1,.,'lrir  I.:,      v',..i,i:iiir..  .'  -uliniilU  .1  a  nporl  up^.i:  tin 
elet'lrn'  iiLililiiiL;  -'-In  i.i''. 

The  rti«it  oinu-d  Utni  iinr  ru-openiiig  oi  net(«ti.itiMn^  v.ith  th?  Jiut;h 
Melnipolitaa  Klectrliq  ]v<»«r  Supitly  Cj.  had  iwuio'd  in  a  nvilin'ifuMi 
•I  Iht  •leotricilv  schemi' -wliirb  the  comntttc*  |ir,Moii<l>  Milmntti.l. 
Tl>t  main  o.itliiLi'-  kthaih,  ihi'  ciiitl  uii>il;fi.:;Ui,  u  li, ma  tha  introdiicUoii 
ol  a  K.if*  >!ui.rtl  iit.'a;n«t  iiti  v  pos»ili!..  loss  hy  thu  Cium-il  daring  the  earlv 
J«ai»  of  iba  workiiiL'  of  il:.-  unilfruikitit.'!  Ii  lia^  |.,.Ln  air,iii-,'t'ii  ihu'i 
dUliat the Unt  thn*  v.  nrs,  nn.l  (or  -11,  !i  .ulii:iii,riiil  iii.mlx'r  ol  it-at.- 
theOnOKil  ttaail  tJiuik  lil,  lb<;  torui>au>  iiuji|>ljfm«  conirg..  in  buik  situli  bu 
mM  tonwah  encriiy  the  anMUoi  of  nttm  omie  ih«  Coaocil  amy  dariw  from 
the  undniaUnB.  and  that  any  lewwhieh  uw)'  eteur  shall  be  bone  by  Hit 


i  i>mpaoy.   The  Ceuntil  may  t(riiiiiiHt«  this  atTanK«mcBt  by  fit  meatiu' 

previoim  nt>tit-.«.  on  March  31.  lUtiy.  or  on  any  iiub8e.|uenl  31iil  March 
l  lK>n  such  det4irmination,  the  ichnu*  utitiiDnl  in  the  ComniiUiic'*  report 
of  Juuti  16,  IVKM  (M»  Iht  EUi  ttinun,  Juno  21).  will  come  into  operation 
wilfa  the  lelleiling  mediOoatioaa :  It  ii  opm  to  the  Council  t<i  ntakr  an 
■r.'anireincnt  with  Itlbicton  BorooRh  Ciomicit  for  the  aupply  of  .imjrRy  on 
K  roiUr  tJiiiH  ami  tjonditionj  to  Ihonc  |>rcviouilj  made  by  Stoke  Newiog. 
ton  C'juncil  with  Iluckiry  Council.  The  minimum  |i«riod  ol  VJ  y«ar«  m«a- 
tion^d  as  the  |i*rii>d  bcforo  the  '^it  iraticm  nf  wlii  -h  thf  agttcaicut  there 
drtuilrtj  could  lint  bf  drtemiiif  i  .- n,  fi.  r  tli.i  JiltrMiinalion  of  the 
arran^viiicnt  abmc  nitntioncd  li*  appljing  to  the  early  je»r»  of  tlis 
ifidpit-ikinK.  Il  in  a  pirt  of  the  nvi4td  tdiaioe  that  the  Coooeil'e 
<.-ii:i-ol  i  hanres  shall  be  revincd  bo  that,  Inttead  of  lUt  rats  of  AJ  per 
L  ift  for  li^ht.  cenmmi>r»  tii1l  ]  iv  on  tl.-  miTimnm  demand  sy«t.-m 
.A  7  1  iwr  unit  lor  flr^l  li  i;t  ,  .imli  ,ii  vx^  h  ,  i  ,it»':,  and  'M  aflrr ; 
luid  in  licu  u!  3d.  per  unit  fi>r  power  tht-rc  ihall  he  charged  ,'id  per  unit 

ftw  the  lint  beor^^  dally  mm,  and  Id.  altar  when  the  demand  doea  not 
caceed  90  a.r..  with  the  Mbttltolien  of  4d.  lor  5<l.  when  the  dmnand 
e»L'tfdii  'JO  s  r.  r/eHcnl  con-umers  are  to  have  the  option  ol  con- 
tiiiuiiiK  at  pro  cnt  rHtts.  The  charije  lor  piiblir  ligbtinK  is  U>  lie 
1  I  VJ  iier  tinil  for  l.t]ii|hs  »li(;ht  during  all-night  hourn  An,1  1  '■'i  for 
thui*  alu'lit  durinK  hall  uiKht  hours.  The  HLhciiic  <►..■  Iin,  ,i  ir.  ih.^  .  im. 
iiiittctiV  ifptirt  of  June  liV  I'.KH,  i<  to  be  prooerdrd  «rilh.  aod  the  agtee- 
me  u  i.  iih  ihr  .Vorth  Metr.>polii«n  Kleelrii!  Power  Supply  Co.  piwrtdea 
for  ituch  extfti^ion  a«  tfic  C  .unai  and  the  compaay  may  «4(re«  oraathe 
Counci  limy  iawlully  ,»  led  upon  to  uiidcrtakr.  The  company  bears, 
«*  |iait  ol  the  e>p.  iiFritof  ihf  undfUiiking.  the  intereMt  and  ainkias  land 
o  -  rejaymeni  of  man  on  the  cApiuU  ootUy.  inciiMliqg  the  i,':i,0()0  already 
ra  »d,  and  il  I.tmdon  Com^  CawwqthwW  saqniM  a  oudataaanee  or 
rt-wn  e  fund  for  repair.^  cr  rwewah,  that  alio  ia  to  be  borne  by  the  eom. 
|t«ny;  but  if  atiy pail  ol  the  last  luentiimrd  fund  remains  at  tlie lanalna- 
lion  ol  Uie  period  daring  uliieh  the  iximptiny  >9  tu  take  the  pniBti 
and  bear  the  lo».-»s».  thu  anvtint  n  to  be  r»>pii;i!  In  the  company. 
When  the  yearly  ncttpu  for  inergy  nuppliMl  f  i  i  iiuat.-  rj  ,^,1  id. 
par  unit  for  the  lnt-J  nunbcr  o<  uwi*  supplied  dunns  uie  vear.  the  eioc&s 
iH  to  1  1  1,111^  lo  th»  Ooaaell,  and  aloUarly  aoy  aorntna  over  ad.  per  anit 
for  the  tt>liil  number  of  Units  aopplM  durlag  the  yMtr  tor  power  U  to  oo 
to  the  r.i jmil. 

In  li.  u  ol  llic  retiommendiilinni  in  itn  report  of  June  1(1,  IWI.  thecom- 
mitl.1-  thcrefi  ie  t. .  -miiiemlwl ;  — (IJ  The  adoebao  aod  Bcaling  ol  the 
ttKr.<  riirnt  with  tin-  .Sorth  MeliopoUlan  KleQttteMwKSnifdy  Co.  I  it  The 
adoiition  and  carrymd  into  effect  of  Uw  leheme  Oattined  abof  e.  ineludini? 
Ill''  1  I  II  II  .-in  ol  Bilt'H.  llic  eitxtion  and  e«iuipiiicnt  ol  Btatitut.  and  U«e 
In  n  I  ,1  les  in  C'tturch  ulret't.  Lord»hip  unkI.  l,ord!thip  Park.  Man»r- 
loati,  Woodbcrry  lloan  und  Hc^an  .Si»l-r« mid.  '  t.  Uefi.renei-  to  the 
QeeeriJ  Parpiieaa ea— ttti^r  of  the  ae>iui-iti<in  of  nwo  for  the  meter  ami 
traniraniiinR  natioaa.  <  ij  Tt»>  immediate  appouiiuieut  of  ilu  HtaoJiuti 
Klt'ctiie  L.iKhUii«  i-oaimitiee.  and  raleicnot  toil  et  all  the  foiwoiwt  week* 
other  than  the  acquiaition  of  the  aaid  aitei. 

At  the  au(a<vation  of  the  ehainttaa  «f  tlio  comniitliH>,<iand<ieraition 
tjf  tlw  niKirt  waa  adpNirncd  to  »  epeviol  meeting. 

SwintM  ail  talMnr.-Tbe  CoiincU  have  cnhTisl  int  J  nil 
ri,- r.  0111,  nl  with  llio  Llt(iei»h!»x*  KV?!rii-  IVwjr  Cj.  f.ir  tli  •  mipplv 
ill  (ketin.i(\  ill  b  ilk. 

TelephsM  Witea  evtr  the  Xltamas.-At  tli«  iiKftiiia  of  the 
niuiiitiit.oneer*ai»cy«  Monday  an  •pplitniionfniiu  the  Nttiioiml 
1 .  loplione  Co.  for  penni-Mion  to  pUce  ein  waui  over  ihv  Thiuuea  »» 
\\  .illiii^'ford  \wi.<  n  fiiKi'il.  Tin-  cuiupany  etated  that  tbe  aMMOM  of 

a  I'libli'  under  the  river  wonltl       prohibitive,  and  tinlew  HMimU' 

puny  ut  re  iiM,-)i',i,'i|  r.«eii;tiLB  f  .r  eurfyinR  the  wlna  o\-er  the  river 

th.  y  would  Ik-  nnalilo  n>  .-.Hpply  miy  of  the  TBSldeDt*  Ml  theOstonl. 

»hire  hitle  Willi  ii  tekplioiie  m  r\  icL\ 

The  TelephoBa  in  Qreeco.   W.th  an  extiin.ited  popnlatton  nf 

'J.fHr.t.OiK  there  were  Mj  tat>phono  station*  and  744  uileii  of  Icto- 

plunic  wire  111  linecc  at  Deceiober  81.  IVOS. 

Trauraal  Importa.— The  impoit-^  of  e]«etrie  enblest  vine  and 

litlin^'K  into  the  Tr«(i«\;iiil  for  lln-  ei!;ln  lilunUiaoodedAnitWt  lOM, 

fv,  •  <:iiu«a  M  iM.m),  conipMvd  with  the  eame  Bkum  for  the 
<    :<u]iding  period  of  liMW. 

Weatent  Aostralia.  -At  Claremont  the  Uanieipal  Connell  will 

eoiiiiiieiife  oL'ttrieiiy  MippK  on  Jan.  1,  with  an  e<|m\-alent  of  about 
'Ol  I  N  e  p.   Supply  will  be  given  at  firat  in  the  eveuimr  only  at  7d. 

per  kiluu  all  liuur. 

Weethonghtoa  iLa»«.)~XeMtiatione  are  proeeedini;  I«  t«wn 
the  <  oiiiii  ii  and  ilie  J.iuicailnre  Eicctrie  Vower  t'o.fortlit" Mipjiiv  of 
eluUu  iiy  la  buli<  by  tho  company  in  thin  tlisirti-i. 

Wastaiiutar  (Lni4eiB).-Tfac  Works  coiuuiiiu.  of  iIk  Cuunca 
lia\  1.-  issued  II  rt  j)ort  kb  to  mugvtiaiions  between  th«  Council  and  the 
cltofrie  liditK:;,'  .  unit  inies  ew  thomibprt  of  Uie  hoars  daring  which 

the  r<iiijpiuii.  -  -liiill  liiii,.' LiiT,  .-  lo  till  il- di»tMl.i;li;.f{  boxen. 

11. L-  rt'i>.-iit  itaii'.H  thai  thi'  amende<l  iiropu-uli  niatle  tj  th<!  cDiupaiiieii 
weie  II' i;  ui'ji,;  onvraiM  ib&n  thow  accepted  by  th*  Paitmaiter-Uenerat. 
But  ibo  cumpaate,  thnugh  rnf.  Kcnaedy,  rqeeied  the proMial^  and 
t-Kiuti  the  nrgotlalloueabnipay. 

Whitefleld  iLanCa.i.— Tim  Couiieilit  r.-plv  to  an  iiii)ilir\  from 
tllu  Ihj.uiI  oJ  Innlo  as  lo  tin;  po-iIi,iii  of  tii.-  Wliitili. M  ebetn,' 
hghtinsproii-iointl  onli-i  IK  .,  n  ijiK'st  I'or  u  riiis  from  tlie  l,iniei»-liii i- 
EkctrielWei'  Co.  fvi  it  supply  oi  wlceUicii^"  iu  bulk  M»  lbs  Couucii, 
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TRADE  NOTES  AND  NOTICES. 

TENDERS  INVITED. 

The  VwMnirCfuntuUUo  o{  Wurfitlrrtlurr  Conndi  (  nitnril  invite 
t*n<ler^  for  supply  iind  unction  nt  tlitir  iirw  lunntic  .Tiyluui  (in 
couriie  of  coDstnictioii)  iieiir  JlroiilM^'rovo,  of  vngiiios,  ilynauus, 
booster  an'i  wti'stis  m— viefw  ;  stomi{«  iinltcrj  Jind  nerensoricB,  tiiHin 
8»itchi.ij;\r  1.  rmi,'  :)i;iLn,  I.  i  .ic  rs,  <lisitril)(itioii  bOAinlK,  uirilif!,  lamp* 
■nd  a  \>'^suiu  I'tans  itt  the  ofliceii  of  tlio  ardiitcctx  fMex»r!i. 
Oi-orj?!-  ll;ni'  it  Co,  U.">,  I'arlianiont  atreet,  \Ve»tminster.  S.W. 
SpwilW iiiiuiit.  Ac.  from  tho  clerk  (Mr.  Itobei-t  .1.  Olivtrt,  Sliiru 
Hall.  Worcci-tor.    Siio  iilw  ftilviTti-icinctit. 

The  Oiil'liri  I'nitnl  Ti'i>ini-tiij»  Co.  inviti^  leiKiont  fur  the  KiipplN 
of  nencrol  xtores,  iiiclndiiic  clr-ctiical  supplies,  rur  linings,  iriiii, 
cusUuga.  oil,  (Sec.,  (or  VXli.  l-'itrma  of  tender  troiu  the  s«crc-lni-}' 
lUr.  B-  8.  Tniaiui).  9,  Uptier  Saekvilfe.itreBt  (wbero  palterni  may 
bo  mm),  bom  SIM  to  MKh  imt.  Ttadws  (addremd  to  afadiman) 
to  Mr.  TfMilboi  bjr  D*e.  8.   Sm  tbo  «n  ndvertiMoiant. 

8«t/ord  Corponiitm  slrctriciiv  i]«p«rtriieiit  invitt  t«ndm  for  the 
lUmly,  delivery  and  erection  of  a  feeder  IkhihKt  nt  th«ir  FMttiek- 
rOM  worki).  ^^pecificatiun*!.  Xc,  from  tiie  Itorougb  elecllMftl  enfi- 
nMr,  Mr.  C,  I>.  Taite.  Tendani  la  the  town  d»ib  ^Mr.  Ki.  CL  Kran^^}, 
bjr  Dae.  Ii>   Sm  sbo  ailvMtiBttnant. 

Tbe  diroctora  of  the  (\tlrihiiii-'n  Itnilwtij/  fV).  invito  tendeo  (or 
atWCafor  I'i  months  fruin  Jun.  I,  19U'i,  inchidin;;  electrie  K^htin;; 
mataiiala  and  fittin);*,  telr^tmph  apphancen,  telephones,  Ac,  oiU 
add  f^rMVM,  MreWK,  tvol^<,  hnnlwari',  indiaruhlicr,  aslicstus  and  gottii- 
pertha  ffooda,  crtpuor  riv.'ta,  Ac.  Temlem  lo  the  soi-retury  (Mr.  .1. 
ISlackbnni),  SUrl,  Isuehanan' street,  (iliwgow,  hv  N«>  .  21. 

rirniH  willing  t«  t-:  i^l'  r  for  the  eh  otrir  li^htinK  or  the  s  entihitin^ 
•nd  heatinj*  o(  tin    ik  1.1  Miiiii  htiiU  f  Stork  Kxi-hangi'  buildingii, 

Xorfolk-H  reel  and  rail  Mall,  ^[anehestc'r,  are  i-equin-.l  to  Hentl  in 
their  nauiea  (with  a  lixt  of  three  similar  contracts  which  they  lia\e 
«xecnt«d)  to  Me»»rii,  l!nul«linw  ^Uiui»,  lv>.  Silverwull  strcet,  ItoUun, 

by  12IhI  in«t. 

Whilliit  District  Council  invite  tenders  (or  1  ni?  200kw.  direct- 
ciirjiiit  i  .namo,  coupled  lo  a  hijjh  itpped  engine  (r<>ripronilin)j  or 
turbine  lypol  ;  and  one  water-tolMi  boiltir,  titt«<l  with  chain  Krate 
mechanical  stuker.    Tender*  tO  thft  •Iwtriell  mgiiimr  fUr  L.  tl. 

Kinc)  by  5  p.m.  Nov.  21. 

ii\.lh,i!!i  (  ,sipni.uiiin  1:1  .  '.riciiv  coiuiurttee  invite  tendcm  for 
Ciippiy,  delivery  uj  i  iriuiion  of  two  nexnlive  retui-n  («eder  boocUnrs 
(with  iwiteh  gear  and  board*  fcc  tramway  ajfatan).  T«ndcm  to  Mr. 
8.  \\'flmott  Newington  by  Nov.  25. 

A.  1,1  J, '  (M'-n.l  KIcctricity  and  Traiunayii  ■  )n.?jiiil.!e  invit* 
tencWiit  Jul  \iuious  machine  tools.  Tendens  to  tlm  tuwn  clerk  by 
Nov.  21. 

.Mc«»rH.  Cadbur^'  Itcoii.,  UouruvUiti,  ItirmingUain,  invite  tenders 
by  Doc.  5  Ibr  Ifi  montlM'  mpplyof  «lMlrk  luajM,  csUcn,  i!ngiiiecr&' 
■toi«a«  fte. 

i>t<A  CwjanitiiNi  inrite  tanden  hy  90Ui  utf^t.  for  'M  electric 
tnuneaia  eou^eta  and  a  qwinUer  rar ;  »ho  for  rails,  tlt>b-plat«s,  tVi'. 

.SV,iii«r<i  Corporation  invite  lenderit  by  Dss.  1  br  It  nJWithsi' 
•npplv  of  luolorn  and  Ktartinij;  switches. 

I.n.1<r»  m  iiivilfl  by  Nov,  2.5  for  the  supply  of  °i.'>  electric  motOMi 
for  tlie  Iratiiway  m-rvice  »t  Tlir  lliiyvc.  Tenilei-*  to  llir  Pindor  of 
Tnunwayx,  The  Ha^ue,  itullund. 

.V.(/<i;rjii»ir<i  (Spaini  Mnnicip4ility  inv-i,  s  fr-idcm  (or  the  electiic 
lightnii;  of  the  city  (or  a  perioil  frorn  lnU  liKJ.),  to  .Inly  'i.'i, 
1UI5.  The  a4l|ndication  of  the  contiiKt  will  bu  foado  at  the 
^[nnicipal  I  )t1iccs,  Salamanca,  at  noon.  I'ec.  13.  "  Madrid 

ti!>/"-il<i  "  of  Nov.  (I  CDMtain<i  farther  partioilars. 

The  niunici|>u]  anthoritii'S  of  J'lflu  i/f  Strin.  Spain,  invite  tender* 
for  ihi'  eh  rtrir  liKhtini;  o(  the  district  (or  10  years.    Tenderi"  will  (»•  | 
adjudicated  up<in  at  IIm-  Afunicipal  OflucK.  I'ola  de  Siero.  al  1 1  1  -n. 
of.^ov.ao.  Further  iiifornmlion  is  given  in  the  •' Madrid  (iju.ril.  I 
of  Nor.  a  I 

The  Manicipal  Council  of  l.ii  hi  .,  lioliviii,  invite  tender*  (or  the  : 
pnUic  and  private  elaotrio  Ugiitinf  of  the  ei(,v  for  U  veart,  which 
period  mtg  W  extMided.  Further  inibfaMtion  boat  the  liplivian 
Conaul-Ueiienil,!]).  Fendnweii'atnet, London,  E.C.  Teoden  to  the 
Kcretury  ol  Iho  Couucil,  La  Fas,    a  p.iii.  Jan.  1ft. 

tnnwu  BMOUViut  amd  aooirbd. 

TVmiond»*\'  Borough  Council  has  accepted  the  tender  of  \V. 
1  low (11  j£  Co.  for  1,'Jin;  tons  of  iinall  coal  (Walson's  washed  tuit«, 
!ip<'cially  prr-fMred  for  chain  ({rate  stoker*)  at  liis.  Od.  per  Inn,  ami 
that  of  Cockerell  ft  COb  ftiT  1,000  ton*  of  Webh  coal  <B«llfa)  at 

i,'l.  Is.  per  ton, 

HatnnieriiiMtli  ' London t  Council  have  a^  ci  pled  the  tender  of 
Jiwiiardioiw,  WcMttartli  «  Co.,  (or  a  third  uirface  condenser  at 


ll,i>lli|.  ilini  nl  I  Ih'  "Irj-rinal  !stora>!e  f     f'lr  1  lirriiia',--.t.irni;i 
(four  vea»ela)  ill  l:,i,616;  and  that  of  iiobey  &  Co.  lor  ie^xi-watet 
heater  at  t°480. 

We  lU-e  avked  to  st.'xte  that  through  Messrs.  Siemens  llrothers  i 
Co..  the  order  for  troughins  rcqnire<l  in  connection  with  Messru. 
Kcrineily  and  .Tciikins'  speciljcation  for  (In-  Ijreat  WestJ-rn  linilway 
electrilicalion  has  been  placed  with  the  Iluwuid  Conduit  Cu. 

Acton  Council  have  accepted  tenders  froiu  the  Key  Kogineering 
Co.,  Venner  <&  Co.  and  the  Sritaoh  Thoii>Min.HoiiHtaB  Co.  for  tbe 
I  supply  of  electricity  maten. 

The  Railway  Comnileeionew.  Now  South  Watae,  ncantly  invited 
tender*  for  five  yeate'  auppl.v  of  irtm  and  steel  (nboBl  00,000  tons) 
(»r  railunyit  and  tramways,  the  inetjd  to  be  iMMintactnred  in  th< 
State.  The  only  tenderer  wru  \V.  S;indforil,  l,ithsow.  New  South 
Wall who  will,  i(  his  otfer  be  accepted,  have  to  spend  about 
i;M)i>.<»0*.)  upon  works. 

i>:  ilmiii.  Xf-rtnii  ft  Co.  have  supplied  to  Melbourne  City  1  r  1  jI 
II  i  iTL'.  I  i:ii|il.  t.  :  liaiidiuih  handling  plant  lor  the  boiler  1.  ii 
the  municipal  el<  1  un  ity  works.  The  plant  is  electricii'lv  Im,  n  by 
three  >.eparate  iii  r  a,  Tl,  ■  tiDlors  for  driving  th,  ci  i-.h  r  and 
coal  t'ouveyor  are  I'i  r.h  e.,  runniiig  at  (MK>  ruvi.  pi^r  mni..  and  are 
of  the  enrtoxd  ventilated  type  and  suitable  for  a  three-wire  direct 
current  of  4B0  volta. 

The  Hart  .\ccnniulator  Co.  have  S4'curcd  fiiini  the  W.nr  DIVkv  a 
coiitriict  for  the  siippiv  of  117  standard  lightiiii;  type  cells  of  a  capacity 
of  tiOO  aiiip.-hours  for  I'hinonth. 

Itelfosi  City  Council  have  acL'vplud  the  lender  of  J.  VV.  Singer  & 
Sons.  ProuM  nod  l^ondon,  for  th«  *oppl.v  of  elcctvollm  for  the  new 
city  hall  at  ^fiOO. 

I'lilhiun  (London t  Coiineil  have  accepted  thi  t4  iider  of  the  Uritish 
'Tliofuaan-Hoaston  Co.  for  a  3.000-vult  111:1111  gmcralor  switchboard 
(or  £493. 

lleretardCdrponttiun  have  placed  an  order  vvilUlh«  India  Bnblwr 
Co.  for  a  rotary  tntwfonurr  at  £S0.  10*. 

I'ortaniouth  Telephoiu'  eommitiee  li:tve  placed  an  order  wltll 

W.T.  Ueolay'a Tele,':  i    \'  -n.  .. 

BUSINESS  NOTICES.  &c. 
We  are  informed  that  flveleading  ISi  ,  !•  trical  and  niechanieal 
engineering  lirnis  hnv»>  agrei-d  to  aiimiganmte  their  Kiryptiaii 
interests.  The  linn-  111  question  are  .Messrs  Pick,  Kerr  At  Co., 
Callender's  Cable  .V  Construction  Co.,  Hal)cr>cU  \  Wilcox,  (iwynnes 
Limited  and  Jaines  tiibb  A;  Co.  ,\  new  company,  th«  Dritish 
Eugiue«riuK  Co,  uf  Egypt  (Ltd.)  hae  been  formed  to'-acooire, 
dewuop  and  extend  the  Inuuteia  traniaeled  in  Efypt  by  the  nxBM 
mentioned. 

Mr.  W.  n.  KsHon,  .N(.Inet.C,S„  M.LK.E.,  who  receiilly  i«tireJ 
from  the  position  of  chief  en^near  and  manager  to  HessrK.  .lahnfon 
tL  rhilHpa,  haa  atartcd  in  pcaetiea  aa  a  eoMultinfanaineer  and  elee- 
trleal  expert  at  1,  Vletgria^tieet,  WaetmhiaMr,  London,  S.W. 

Mr.  Norman  A.  Thompson,  until  recently  manager  and  resident 
engineer  of  tiie  Clyde  N'lilley  Klcctriral  I'ower  Co.,  and  Mr.  ,1.  O. 
Wilnoii,  for  several  yi'ars chief  eU  etrical  designer  to  Messi-s.  Siemens 
Hrolhei's  ii  Co.,  have  commenced  pr.ictice  us  consulling  electrical 
enginters  at  'ii.  North  Uridge  slrect,  Edinburgh.  Telegraphic 
addres.s,  "  Inductive  Edinburgh." 

Messrs.  ]i.  Keid  A  A,  l  ishlock,  electrical  engilioent,  i*, Maryland, 
street,  Liverpool,  have  diss.jlveJ  parlner.-^hip.  Debta  by  Mr.  Filh' 
Uwk,  who  coutiuues  aa  Hold  <it  Fi«hlook. 

BANKKVPtOIBB,  UQOIDAfflOim.  ft9. 

A  first  and  final  dividend  of  2s.  7<i.  will  Iw  payable  on  Nov.  21  at 
Messrv.  I'oppleton  Jfc  Appleby,  8,  Uarbican.  London.  K.C..  in  the 
(oiliireof  Thos.  llyoni,  electiic  light  fitter.  l.TJ,  F.-iwcett-road, 
Bonthse*. 

A  receiving  order  has  been  luadc  against  W.  C.  Uer.se>.  Dacr* 
HoUM',  .'Vruiidd'Stiieet,  l.o!>don.  W'.C.  Eir>t  liieeliiig  of  ,  r,  iit  i< 
Nnv.22  at  Itiiiikruptry 'buildm;^s,  London,  W.C.  ;  public  e\ainina- 
:  '  It  llec.  14  at  same  place. 

In  the  failure  of  .\.  .1.  HollingUin.  electrical  en^'ineiT,  iJarclay 
tjval.  Woodfohl  tiroen.  the  first  meeting  of  creditors  will  take  place 
on  "itid  iiist.  at  l!ntikru]ilev  l.iuldings,  London,  W.C,  and  the  puhhe 
eMiimnatioii  on  l)rc.  l.'i  at  tite  saiiici  place. 

Mi  etin:,'H  of  crediloi  H  iiinleoiitributories  of  the  Motor  Mfg.Ci  (Ltd  ) 
will  be  lifld  on  •»4tl)  iiist.  at  Kunkruptuy-buildiogs,  I»ndoi    W.l  . 

Creditors  of  the  Hath  Electric  JIfg.  Co,  (Ltd.!  siiould  send  pai 
ticiilars  of  their  claims  to  Mr.  A.  C.  Comwyi  Alb(on.elMmbcifier 
liristul,  by  'Mih  tiiaU 

Flnt  Ihir  fcln.— An  cigllt-polo  comj>ound-wound  dynamo  of 
l.'iOliw,  litO  v.,  012  amp..  1 1.%  revs.)  lor  direct  coupling  to  engine  is 
.-iiUeiiiseil  for  sale,  owiiis;  tii  alteration  i>f  origiiiul  si  liemcof  driving. 
.\ppli<  .iiiiin>  to  .M.  s.sra.  Andrew  Handyaido  «  Co.,  Itritsanta  Iron 
Works,  [lerljy,  or  u»  Meearm  Greenwood  *  Datlpy,  LmmI*.  See 
also  aUvertifleinenl. 
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PyniiaM  t«  Lot. — There  an  three  fine  shops,  with  baMnvala,  to 
biin  tha  Kimid,  Lotuhm,  oa  «  31  yauat  1mm.  FtftieaiM*  him 
Ite  Mtntanr's  office.  Room  41.  WmI  Block*  Houl  CaeO,  Strand. 

n,  WJb,  ■Mlvt-rliiiriiK'rK. 


IVoivboOM  pMuiiKi-s.  'ir^l,  I'pprr  Thiunaa-ttrent,  Poiiipri«ini(  four 
larao  wcU'li^iMd  llaon  with  lolal  door  cpai-e  of  abmit  T,(MK)(i.,  ure 
to  M  hi  Ml  MM.  8*?  B<lv<>rli»«in<>n». 


Thrt><!  nioiii*  atf  tit  ti«  let,  NCpunili  Iv  or  nn  n  uhuU',  in  a  Ihiril 
flour  rt«l  ill  0-l,Virlv>ria  >tri'(  I,  \Vi  »liiiii)*l<  r.  S. \V.  Sc<-  n'lvtrliM'inrnr. 

ObtOloglMI.  he. — .Mc<if(rw.  .1.  II.  Iliilum  \  Co..  of  Newrikwtlo-uii- 
Tvne,  have  rrady  two  new  listo  dcscribiii';  anil  illustrating  (1) 
ifolinoB-rH^  nwitches,  ftn<l  I'J*  rrmrrliT!..'  ins'rtitiicnts,  In  the 
former  hut  a  (tO"«l  f*»ig»' I'f  ''■"]'\>i'' yi-  >nitrli'^  ;<fe 

Khuwn, utul  in  tli<!  iM'fonil  nt<>(>riimf; « iiliiiu-icrH  mui  iuriiit>ii>  t»  wiiich 
nm  (or  n  fortnii;hl  without  re  wimlini;  or  m  inkini.".  The  diftirnUy 
ot  dhviitg  a  continiioua  baud  of  p«par  baa  alao  bot'o  overcoute.  Thl- 
inilnuiMala  om  umIo  Dp  ia  tm  lonn*— tbo  owitdihoaMl  l|ypo  mbA 
tiio  foiloUo  t)r|M. 

Tfao  BnA  Ook'i  buUotiii  No.  9  doMilbM  mA  UluotntM  indootfao 
motor*. 

Till-  Nfw  .\ni;lo  Aiu«ricM  Macbioa  Bmah  Njnvl..  M,  Wo<>l 
Ext-han-.'o,  Koiidiin.  I''..C%  have  rwdy  a  new  UlaktlMoii  CotaloKU«  of 
■teel-Hitr  timibee  for  ibe  iim  of  enipnMrt,  bnn  mm}  boa  fenn^ro» 
Ac.  .\  new  catokiKUF  of  brudiM  for  wotsr-tube  bgOon  will  ■horlly 
beiMued. 

A  abec't  liat  of  Atkinnon'^  patent  pvrrft*  ii.  licni' i  ^  iji  i«i>nc<l  hy 
Mcnnrx.  J(ont<''  I'ullow  A  Co  .  rt.  l.uili'atc  lirowlwn.v,  l  omloii.  K.C 

In  a  citlftliv'it-  of  flfrlricnl  tcMtiiii  inHtniin<'nli>  i»inn«l  hy  Mesnm. 
liKUilirt  U  liroi...  'i'l,  North  Siilr,  t'liiphiim  CoiiiMinn,  I  i  ivii  n,  S.W., 
a  piirtnUo  tentiiif;  N  t  for  (iiiilt  liK-aliuii  aiul  inf«ti';>ii  :i  i.  -intunrc 
(t'ulla'ii  pattrni}  ilk  fiillv  >li'-wrilM'il,  Tliia  apparatim  hlut  U  <'ii  K|M'('intly 
ilc-sif^cd  for  accuratclv  an<l  i|m<-kly  <l<'trnuininu  (lie  position  of  i> 
fault  ui  a  cable  iii  a  auuple  luaiiuvr,  aud  it  U  clauuvti  Uial  the 
•enmry  ubtaimifaU  io  tiiiul  to  that  of  tMtidit  rnuii  apMratoa,  A 
iuK»  variety  of  iaMrauicnta  and  apponuit  on  dotcriMd  in  tfaia 
utafullMt. 

■ipa>li«f  StaatriMJ  Avpmtm  Mf  Wilwitl.— the  follow 

inK  liat  Ktvea  official  partinilnra  of  the  exportA  of  Briliali  iiianu- 
factored  eieetrieal  a|if>arntuii  and  material  (iiirliidinK  t^  lf^jrunli  ami 
telephone  wire  und  itiiiterinlK.  hut  notinchidittgolectrM;at  umebUMfVt 
which  i»  not  sepnratclv  c^p^'cifml  frottt  Xov.  9  to  Nov.  15,  with  WO 
I>:t'*;  Lif  ih''*?'*'intton  ;  —  ' 

.<  i-n  ij— VJiiiin  lit*,  tUT  :  Beira,  £1.» .  Cape  Town.  £4'J0  ,  Durban, 
L  ixi  ;  M'l-.ubn'iA,  i:7T0  (including  £<>';''■  telegiapb  material) ;  Tort  Kli/ii 
b«th.  £lltf  :  Suez.  £1'.'.  .<r.(riiliM<i  llueno«  Avrea.  I'M.'*  incladiiiv;  fM\C 
tolegrapb  apparatus).  Jiulr«ia«<a— Auckland,  i'MXi  ;  Chriitchurcli,  i'lH 
^t"lt-.time,  £27<  .  t)tai;o.  £I7S:  i.nh.  L'r,:-  Hjiatj,  £3.TJ7  :incluJlIl^• 
XTt  t«legr|nb  material).  Welim^-ton.  I'JMl  <in<<liidlnii  £l^i  tel'-uj-Hi  li 
matarial).  JSr<uil— BiodaiMiio,  I'H  ^  banuM,  t:i-/7  ( /y/on  Colomtxi, 
ZaM.  f'lMno  fihiinhii  tiU  JVan<^'  Tanx.  tK.iST  (including  x^.-iM 
♦ilnripli BMlarial).  Otmaay— Hamburti.  x'lJO (including £2(>iit«lei;raph 
material:.  iJibriiUat.  £1.I~.V  Holland  Anuterdam,  £l,'.ill'.i  .ineludinA 
£371  telegraph  eable;  ;  llotterdaru,  £'J4  (telef^ph  material).  IndtA— 
Bombay.  I.U'.'  l  iiieludint;  £(ll  tt  legiaph  niateiial  i;  Caloutia,  £7'i4 ; 
Madra&i  £A4.  Il'ttf  (irii<A,  £i'.i'.>.  .Ar/xiri  Kube.  27  tou^  u:  cjble 
■tripping*.    .ViWfii.  ffvi.  (  .iW"')riil,  £l'.».    .V,llf^    tllnnli, .  L3.M0 

(telfRraph  wirel.     /.'i<«>i<i    Hciaingfora,  8L  Petanburp.  £1.4jO 

(iDcludinK  £l,l'JO  iclefttaph  matarial).  Strmiu  SttlUmeatt  -I'onang. 
£319  (lek'^'.aph  niif.<  r  nil  ;  Hlnnpore.  £-J«iO.  JSiroifffl— Blookhoim,  £18. 
li.S.A.-S.  .     .„k.  17  '.     Ti.lJ.  £-jl,331,  IgldMt  gUJil  Ul  tbOOOfM- 

»«tk  la»t  }«ar  (.Nut.  il  to  17>. 


PATENT  BECOBD. 

T%f  /iRmriiy  Lisl  .i/.t/.f./j'.it>i/ii«  /or  r<it',.ii  nn.l     <  .n  i? .  .'uA,  ; 

kailttHMmf'lrl  far  'li:iJimr  i,l/l't  Mt.-^n'.  lfawK>  K»,  l-.LLia  k  i'llTUKj 
Qtcrlentd  lC(ri>r  .4i,'H(<.     ,  I'  l  .  rr>    i    ,  hmdun,  f\'.C. 

Ai'iLlt.VlKLNS  JrUK  FATENl^i. 

Vora.-*nr  rtndtrMriUicMfd  AppHenliont  an  not  ofmU /lutHe  iiufirtbn 
wUil»ftiraeetfUivr  or  CompUtf  SfKeincatvnt  Ttt  ntnti  wiAiitfannAtti$ 
mrr  (Aw  vf  >;mmiiNi'>ii,^i  ini.nln.ni.  M'hm  C.-n/rfrfc  jgncr^ltralnnt 
Wr*cim}-*inU»  nftJ/lit^itioH,  an  atlrrttk  il  djtfj-o/. 

Vniet$  vtAft  Ki*f  fi**i<ft ,  tkr  applu  adwii  ia  avuU  in  Lon<i"'*. 

Oil-ber2?.  19:4. 

2^B20  h-T.  H.  Cii-  tli.K.  Co.,  C.S.  i.  V»rt»blc  >]*»<!  wiodingt  f.>r  alt*rn»t- 

init  cunent  m^ti  i  -. 
tlJlBX  B,T.  H.  Ci>.  (U.E.  Co.,  C.S).    WmJicg*  fur  alUrnaUiig  t  rrcDt 


i  B.T.-H.  OO.  (O.K.  Cu.,  UAV  C'joirtl  of  olMttie  omtorr. 

ITAN'iTE  Tnoi.  A  Ei  u-rmi   Co.  au.l  A.  H.  ISati  U:r.Mingbiui. 
.\ul'>tDaticatly  op«ratiii)c  and  tdiitrulliog  cli^  ti  ic  mulor  atatterA. 
22338  Jaxncs  A»i-  LaMi- A  Ki  fiimi  Co.  and  A.  W.  Jo^ll^-    Arc  laupr. 
22,&30  J.  W.  Atl.it.M.    Itn  miuitlMiD.    .Supt-urimg  Uoilej 
22.903  aT.  H.      (O  K.  iVk,  V& ).  CnMinliMa  tor  alactrie  dreaila. 
22,9M  U.T.  U.C0L(O.e.CuL,l  .8.).    KlNtlfcal  W 
HiWr.MMaoB.  Etogtro-thonnie  faoa.* 


22.906  0.  Ajusot.  Gtroiaiij, 
onA  t^ltriwBifl  ^nroi 


Hultiulaeoaike^ing  antcm  tor  taieurauhk 

^-     .  ^  J;^  (iii»..|ipii<di«nort.i{;waBk 

iltto  of  •pplkotna  \a  FVoiNO.)* 

<■»,■>  „h.r2fi,  1£<M. 
H  .A^.ir'/v.  Mun  l.t.lM.  .Swiicli  UmphMlderi for (lectrical imrpoMib 
c.  R  K.  (>UAi  anil  HsoWN  <»  iURiJiw  il.tn.i  Itvmiiuliam.  tiwitcki^ 
J.  H.tvno«-K  and  T.  .S  Joxb.    Halifai.    InmlalM btltii 
.K.  \V  I'llT.    IncaudtKcvnt  oaadlc  Uai|>«. 

I  f  .... —  u  V  "  --- ' "  If—-.---    Vadwwi hnhe f or 

electric  train'*. 

J.  H.  Bi«tR.    fNs  «r  vapour -lertr*  apparmlua.   (Data  applieal  fur. 

No*  'j,  I  VH,  .Ui.  i  (         .<ti,,n  in  I'..S.)" 
F.  i.  chai'ux  and  R.  r^triXTt.   fiiniiia|haai.  Oaoalraetiaa  of 


2'l:AH 
'£i,Silb 
22.930 
22.9Ge 
82.962 

22.964 

22,966 

23,001  W'JirBcwrr. 

r  1<  ItiH.VBaCM  and  H.  G.  Writ*,    latirooamuntcttion  talepbono 
»jifn>».* 

S3,0U  R.  i'.  Joaw  and  C.  .1.  Jonik.   Liircrpoi.  Aalooaticaily  Miildiioc 
OlMlrkOOn  fion  on*  lina  to  another. 

itastatxr  86, 190«. 

23.017  J.  A.  HianMod  P.&Bmos.  iWttr.  VndMlte  raaiiuoc*  odU 

25.031  9.  Rwron.  MMtrhoMor.  FitMb«dbfor«loouiobia*iiog.* 

83.032  U  T.  Alibn  and  K.  I--  SaaHiLia.     MaochlitOK    HaOfM  for 

trollev  wit«r. 
83,060  <).  .s  Kiu.    Liverpjul    Ulactric  railwaor*. 

c.  w.  Hathaw  AT  and  TUirMni  Ciru  Ox  Oomliy.  BvttiftM 

lor  inolor  •  jrtrii. 

23ljB4  <l.  H.  Wiiim.'tNMAM.     Saitdirn  fi>r  reTtrnog  current  in  agotoiK 

(Pate  appit*"!  for,  i  tc  >.  29,  1903,  ilata  of  application  in  CS  >• 
23,090  J.  S.  SmxB.   l.<verpo»l.  ln«r«M^  •Ooclifo  ndiatiMi  of  oloetiO' 

maneti.  vate..    (Date  •ffMaffiM',  Ook  Ui,  190^  dtio  «l 

aMMieation  in  UJ^  ;* 
23.00}  H.  V.  Xm-HU,  Centoci  toubwi  Itr  ooafawd  ayaiMD*. 
23,0M  C,  W.  Maoiiiiu.  and  F.  R  Borr.  SMtUl  and  prt^actot* 

X  ray  tubaa. 

23.ri''H  y.  w  .  HonAMTM  I  W.  v..  |U<kell.  I'.s  i.  Tharni"  *lec<ris|lMi«tOlv.* 

23,097  Ci.  C.  fatvana.    irinctricil  mneurin^-  ioatniBMOIa. 

83^199  J.  T.  AsNniMco  an-i  A.  i  >ai  im<^.   Klertra-captthiy  afvarHM. 

Ui  i<.Ur27,  IS04. 
23.118  M.  *'('«MII>>.    Man>  better.    Aulumalic  aandiiig  appacatoi, 
23.133  S.  I>.  Thumivih.    Manche>t«r.    Tridlay  pull*)*. 
'35.1SO  A.  K.  IICRaT.    l>i*tiibulHm  >i(  altematinf  currMl.  (DalaafpIM 

(or.  I  let.  29,  1903.  date  »f  ap)-liivtion  in  KraDea).* 
a3,U6  O.  Hill..   Kifvt'i.-  k'«<  isi.itmu  and  attinniiiliioi opHfatOK 
9S»ltt  AV.B.  ll(rKi>.  >    >lc  in  lira  alarm  <  Date  apfHM  Iv,  April  IB^ 

1904,  dale  ol  ai<(>tH  .itioo  in  CS.)* 
S3,90l  K  J,  ClUMBiBit.  Third4aUfaMllal«n^ 

23.909  RT.-H.  Co.  (O  K.  Ca,  V  %.).  Cbntaita  for  akeirie  OMbuDan, 

r«rerdog  •irit''b«*.  Af. 
iJ/C)  Il.T-  II.  Co.  (tl.K  C.i  ,  C.S.).    Kle.'iric  tnating  ap^ratua 
Ji.'Xb  aT.  U.  Ca  (A.KG.,  lA'rmanjX    Itegulati^u  oI  alMmatii^  dia- 

tritaiiai  If aiaoN. 

i>  lolxr  88,  1904. 
23.219  II.  A»innx.    ^laitcbadtr.    Klectric  lamp  fiUiiif>. 
23.223  W.  Ml  IK.  G.  W    Scuuaaviu.K  ami   H>>».t.fui  A  Itt'Lunua. 

Accriiigluo.    Klactrii'  ttop  motion*  f>  i  i1i>iiii<gaod  roving  iTMMtL 
83  2S3  T.  K.  K.  Phillii*.    Section  inaulat.  r  f  r  L  .^Vy  wire^. 
23.264  T.  t';.  it.  Paiiun.   Trolley  hnd  fur  ooUectiug  cunvnU 
23.360  K.  L1.anaM.  Mmoi^  IiUm 

23.271  l..a  Bocil^e  Bnon.  Und>  IT  CiBi  telrioloia.  (Data  applied  (u, 

N'i»  6.  1903,  date  of  appllcalkn  to  Fl«eh>* 
23  276  1!  T.  II.  Co.  (li.K.  c  ,  C.S.;    Klaatrfoal  B|VMatni  twl  sailllbo. 

luriag  and  optratiiii:  wmf . 
»tS19  ILAaoM.  HnMaoc*.  ' 

Oclobtr  29. 190«. 
83,308  I.  H.  WMin,  HtnallairdMtniioaKtieiu-  mecltaoiNOa. 
23.363  t).  Hiuarww.  Ctrbooa  for  vtv  laoip*  and  tb*  hk*. 
^2i  Ml^  Lacit  HciJWST  A  Co.  and  N.  DicKstui.    Haulini;  cable*. 

\n  I.  I>Kini4ii.  |*ynaaiur.* 
23.3tn  La  Sociki  i.  KLKctao-MiTaLLrBniyCB  Krax  iihi.  I  v  ,».>  .if  iinall- 

(og  nick«l  or**  in  aa  electrie  (uroaoe  and  i  run!  '  i         >r,  (DatO 

awlkd  Inr,  (J«t.30t  1903,  data  vi  applioaltm  u,  Krauvv  .* 
n^aSB  V.  A.  Pn*.  Alttnotfan^annml  wai«N;  tlw  cMHMtn  and 

diioct.flirMii(  I — 


SPfiraFiCATIONS  PUBLISHED. 
Koro.— All  ipadHiiatiBei  mo  boohtriMdal  tlioimlfaim|tiMof  9d.i 

19IH. 

21,CO0  HosTicdi-CmCll.    MountioK  a  nuobtr  (.f  electrical  Attirg*  or 

intirtiaienl*  lq  a  oommi-o  bx*. 
2MT3  Oas'niiiv'.    Klectro  me:hiknirn' itmhnf;'*ment for  ohaogingiptoJ anJ 

fur  i« v:. :ng 
21.2£I0  NHo.M.    Ugbl  uii!  bi  >t  balb  aiiparAtua. 
U,8M  lUvui,  Boitcfa  bolder*  ar  k«y  •mKhe*. 
SI^W  Soa  Avoii.  pa*  ATKunf<  dk  MfrAvmni  oi  I'kk<  isto<i  ot 

ViKlllTrT.  E!<H.-l^ii  liy  met'-T».  1 1  >»ie  »p[  f.T  Oil.  15  1902). 
21,939  l.oi«r.«A  MuiaatAi.  Si)(D«llini!  ilir.,-j.li  .ummuii- »utl  iikn  i^ililr.- 
21,939a  l,<<iKii  A'  MintuaAD.  Uirough  auinnariae  and  like 

iikMc*.  (Data  a|i|IM  for.  t.t  12.  1903-1 
22,216  Takxir  and  CLaBMHIIiT.    Ut  ing  eleotrie  conductora. 
KifiM  ^'wMv.  A|ipBiatBB  t^windMRladiieiiva  ami  aeo-iadaotlto  caila, 
ZtfiSi  lUwoHTH.    EhcMt  mlon  ani  oMtiollbB  datiMa  lor  alMtrk 
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utility  of  di»taDl  iiitKblite*. 
LOPet.    Proluct'on  of  coalilMMIM  bU  foMM  •betrfMl 

Aarni»  at>pliakbl«  for  d«pO*hiOft  U  WHtt  fuaM,MOklb  ttg  tod 

otiO,  for  the  produotim  <(  tttn  »ni  hc  elfetr  punaiM. 
M/lfiO  J«Mr(Hi]rKs  .V  So.v  ■odWrnwr.  BiMfiMdlag  AtUi  for  dccttk 

Udi|4  anil  the  like. 
Z4.472  KiiHdTiiAT  end  (jiiivMRU.    Klectric  funm  t*. 

24.796  11.T.-II  -  I'j.  I  OK.  Co  ,  V.^.].  MutoroonlroU'!™  Audemeri^fmy  brelMn. 
tiSfiOb  Lswi*  ami  Daimlkr  Motok  (.:.<.    Klct^tric  iKuitiuu  ap|)«mui  ft>r 

in(«m«l  oombuetioD  iD«tnr>. 
26.667  l>*K«  iTLeitcu  KItetrie  KnTiV-t  a  'J *aler  Co  .    Kavelof  i- tt^liug 

iiitc)iiu*>. 

25,887  Si-oiT.    Coblroilere  for  rrs^Uting  •peel  ol  electrk  Diuton. 

e6.et>7  .XrKiiiiott.  E!«ilr!«iDWorinKMlAnMrdiagd**iai» 

16,268  AiKiiMOir.   Eleetrol)tie  laaltrt. 

»flSb  HX.-n.Cii.  (G  K.  I  '>.,  V  S.).  iDsultMeanAMttitii. 

mjUKI  V-T.-H.  ('o.(a.K.  V-.,  VS.  lii<uUlcd  eaib  tir«leebiwI»|V*'^><"' 

•III  proccM  of  DD.ik  lie  tn'r.r^. 
26,460  n  r.  M.  Co.  (O  K.  C.J.,  L'.S.I.  UVmUt*. 
2ti,^i  JJ.'i'.  U.  Co.  ICi.K  C.  Co.,  i:.s  I.    Ans  l«mii». 
mJSlft  IftHOt   FwU  migMt*  t jr  dyniioia e^caric  WMlilDet. 
tttM  mmtcm.  OmmnIKub  the  v..it«g*  fran  m «lecirli:  c«u*r»t<.r. 
87,30  lkitN4iar.  U  luiitcn  for  alectrie  «urito mtm  ftati  Hi*  hk: 

19W. 

1,574  Imm.    RfguleVitif;  tleouio  iiiotor< 

ft,ti©  FfwnsB,  Owm  *  Ktr.    Arc  lamp*. 

(i,41l  ('<  <>«.    BfU»h  b'ilde(«  fur  elwtric  motor".  i>r  grormlon, 

7.?49  l.EE.    Kleclriml  (uM  bazea,  junction  li'jxo.  aii>1  the  likVi 

8,746  UlsKK.    Trollej.  i-ulleje  forvt»ciric  trftDi  c«rF. 
JSjin  U>'>ti.aV>i.   I'tiiitueti<>a  of  cttemicH'.  rraskioiMUifiM^anl  npourn 

br  elf  vtr  i«  iltiwliarKe«    ( Date  applied  for,  3  an*  8, 1905}. 
12.766  f'.\fk«,\T.    (iripiniu;  L'r  hoMiog  aad  cuttia^  au^ii^rine  cal'Ic 
J2,379  iKviffi,    AHjoatal  l*  supfort  for  eicclric  light  tiuhitn. 
13,170  Hi>ij»n  r«n.    Hertaiau-wave  apparat4i<  to  iudiSBt*  pretence 

luei  ilii':  !  >Hy  ill  ihe  line  of  projectioo af  nek  ««VW. 
lifilb  AilKKX.    IV'.eplmiie  eicljMige  lyittm*. 
15^433  Hll'BUtU.    <  ti-iniiiK  out  iici:umtilut<'i4. 
14,aS9  Ptttfiorr.    El»t  lr:.  e»lvaui«iag. 
ISOfiO  Kf»tZA>i>.    Cjoductor  and  coUfctM.- 'leiice*. 
I'i  VaS  H' ntW.    < '.iii>l)iui!d  K»iteh  iiid  Uinpboldcnr. 
Jij,&7a  Wiii  rtH».    Monie  lelcfrrai/b-tiatHoiiilcrf. 
17,051  8r«R»»ir  anil  Wood.   'l"uinbler  »wittli»\ 
17,181  TwTOH.    Klectr'jcally  tigbtiag  an  1  eitioE\i'«hiii;  !•»». 

17.361  r.«niHici.o  and  i>zi>S!e»d  Dxyoi.v  Co.    rreveDliiig  (he  l>r<«kicg  of 

ao  ricctnc  circuit  coutaiuio);  arc  ^ am  '>r  ibo  liko. 
IB  141  Itciiiixtu.v.    Kirclrii;  blcck  >f>teuii  fvT  r<iil»'4y«.   :  I Utr  applied  for, 
Aug.  22,  1903.1 

18,661  Ukki.  ii{iukiiig  i>]u^<  tor  iateroiJ  cooibaatioii  eujiuea. 


COMPANIES  MEETINGS  AND  REPORTS. 


Eastern  Extonaion,  Australasia  ft  China  Telejraph 
Co.  (Ltd.) 

The  sixlj  tecoril  halt  ymrly  mfpli  i  -  •  !  On;  Coiii[aiij-  wa  liclil  in 
Wednesday.  .Sir  J"  M  Woi-ik  Knit     [jn  i  i  in- 

The  GKSBUAl..  MANAOliB  ANI>  .Sl.c:Hl.iAllY  l.^^r-  I'.  Iv. 
toad  the  notice  oODTrning  the  me«ticg  and  the  nnditora'  report,  togcthrr 
with  the  ininiitiM  of  thrt  nixly  first  hilf-joail.v  iii<-rtlri|f.  wlii  A  wer<'  iluly 
eonGmied. 

Thn  CIIMUM  AN  >jid  :  OcntleroeD,  111*  report  »»»d  n"i~<Minl8  Icron- the 
nirdiliK  I  >  day  un-,  I  am  litppj  1 5  say,  mnro  ciicoiirngiiij;  than  those  #iil> 
niittcil  fix  niontbu  whi-n  sm  w< ro  Eiifferlnt;  from  consiiliTnliiy  lodiicpd 
icvcDur  mid  incrftt4c<l  cj.|x'n<lituic     The  gr<i>-M>  revenue  fui  th«  lialf  jtur 

umhr  review  amoimted  in  round  flgnrae  to  XMCKOOO,  asainet  £:3C$,0CO 
for  Ih*  oormpoaNlinfr  iwriod  ol  1933.  ihowing  •»  inenmai  of  i'ltl.OOO. 

i.\ppl»iis<-  This  coinpari>^oli  rn«y  \»\  hnn-c-T.  ::mtrttli»t  tni>.ti'adinK 
becaiivf  the  rrctipts  tor  fhp  past  liiiK  j<  ;i  i  j  Ir  intrrr  it  on  lnvrst:Ticnts 
anioiinlini:  to  l,)M,|o.'i,  which,  in  tho  corrrsp-mdinjr  imth..!  of  190-1  w;!" 
(fflited  to  the  reeerre  fund;  ctjnsettuently,  to  amiij  at  n  propsr  mm- 
pnriwn  of  c iHir  revenue  bvtwern  tho  (no  prrio<lR,  ihd  atnonm  of  interest 
nhould  be  d'dnctid  from  the  £,1S.0l)0,  thuii  ifdm  Lri;  the  iii  rvitic  for  thp 
htttf-yoar  K>.  roundly.  iC'i2,(W0  This  lali'fai-tory  incrrnm-  is  not  rntircly 
duo  to  inyn  a^fd  tratlic,  n  porllon  of  it  huvinu  lu  i  n  oi  l  mn-H  from  c  ritract 
work  ;  but  1  mil  f^)%d  to  ho  nhle  to  trll  you  llm  ■  a  i  net  j.tov*  Ih  of  tc !«•■ 
^>iii|ihio  biuiDt'SA  m  ob«>TVAbic  all  over  ihr  Company °s  >.yHt«iu,  putwH 
IsTV  is  til*  lonl  tnfl'ie,  whicb  in  it  vary  encoonifiiig  aign.  { Hntr,  hear. ) 
Tbawwliinirand  other  expenanamoanteil  to.  in  rnond  nnmberf,  £141,000, 
a;(ftiiiBi  tl;i"  '"Sftf  r  tho  1  orrr^iiondint!  period  of  I'.'li:!.  ■iliowmi;  an  incrni^fl 
of  llS.OiKI.  "ii  III  MiSinly  jjcouiitc-dfoi  by  our  haviiiii  bad  t  >  iitcr..iiM'  tlio 
staff  in  China  and  clsiwhir-j  to  nicot  traOK-  rc<)iiir«'m<'iin.  Th<;  nrt 
profit  for  the  half  yrai  if  CltD.MTH.  and,  8f!<  r  addiiiK  to  it  tlifl  cn-dit 
Laliiiiw  of  £tl  H'K)  biousht  tonaan)  from  tin;  pr<jvio:i«  half  y.ir.  thcro 
rfnMin»an  avmhi'ilp  baliivp  of  t"n"i, 'iH'J  Thr  iisnal  i|ii»rU'ily  iiii^riiii 
divi'lrnd  of  >'<•[,  p»r  nharp  has  hen  piid  for  tlif  pust  hr»l(  yo.ir,  an^l 
the  balancr  of  t'll"..">''  carrie.!  forward  to  th<-  current  half  y«nr,  will 
bt  -»'n  from  tho  ■ountn  the  (^neral  re'erve  (and  has  been  ilebitoj  «  ith 
iiti,27i,  the  cosl  of  a  further  partial  reiieual  of  the  IIon;j  Kong-luu;:haw 
•aUa^  and  aiadiled  with  <S.470.  xapeesaDting  the  valua  of  picked  up 
ssWa  bwoi  tha  paitSal  venaipml  of  Ibe  Bingapoie-Batavia  aettioiL 


when  1  last  h,» :  ilit  |  l  •ai'iijre  of  addreiiiiij;  yoa  I  mrntionrd  tliat 
yo%u  Utiactora  «'<-re  conHideriag  the  advinabilitj'  of  te-arnuiginii 
(ha  OtawMft  mtiolanuiM  tkoUl«aa,  sad  lh«t  tto  c-i.  »It«MmNc^ 
iniltht  not  M  not  haak  to  har  f«m«r  ttilloo  at  Addalda.  CSr- 

cumntnticcs  hate  sinte  ariton  which  liave  enabled  u<  In  Mil  (he 
•'  lle^torcr  "  In  the  Coiiimeiciiil  I'aiiiMo  Cable  Co.  to  rtpliiot-  Ihi-  "  Si!  iila 
lost  o<T  Guam  a  few  iiioiulu  ago.  We  have  ptirtlianiMl  iitid  Mint  out  to 
SiDi^aporc  a  &mull  steamer  named  the  '  Mn;,-iiel''  Inr  flTn  litii.;  ri'itairs  to 
the  many  rabli:!i  vxhieh  the  Company  ]ia!iai:-.<i.4  iii  .shitlloiY  wuti-r;  o(  Ituu 
thun  400  futboms.  Uy  thew  iiicana  it  ii  expi'cltsl  ilut  a  eou.-.iderahla 
economy  trill  ix  elTected  in  the  tuaintenani  L-  shipa'  e(pell^e.'l. 

The  sub'iidy  arr'in L'f  :iT  it  made  with  the  Freneh  (lovernmeiit  nuidy 
years  ago  for  r.Htu:  li  hi  u  and  maintaining;  cable  cuumiutitoMiou l>«tween 
Saigon  and  ToQ<iUii)  haviug  eipiied  la&t  I'ebiuarv,  nvgotlAtioua  were 
antared  tato  lor  n  naw  afMBnaneBt,  with  tha  raMait  that  m  agraeaMBb 
wa*  arrived  at.  aul^wt  to  FailiaaiMtiirj  appiotal,  by  whiali  tha  Vnnidi 
(iovemiiiciit  will  acqulia  tha  ownaHlhip  of  Ih*  Tob4||iIb  oiMew  Tba 
agreemeot  in  expreteil  to  ooma  hafota  tha  fatanbat  of  Dafaliaa  for  laiUk 

cation  very  shortly. 

Tho  miiuh  t;ilked  of  l  onfeTL-nce  thai  u  as  ei  period  to  have  liwn  held  lon^ 
ore  this  l»  Coniider,  among  otbvr  [(Ucntiona,  the  ellect  upon  the  raeili  - 
Cable  Co  ol  tlieaaMtnaManlend  into  with  u.-;  by  the  tiDvemnlcnl  of  New 
S'>uih  Waleii  una  Other*  baa  acain  bi-en  poxtpgnvd.  .Meantime  the 
ratiticalion  of  the  nj^^ement  between  the  IVdi  ial  (ioveriinu  iit  and  the 
Company  i«  iii  aliejiuic<>.  but  Ihe  arranK<'>"<int  by  wliiiili  the  Conipiny  is 
allowed  to  bav«  direct  dealing!  with  the  pubiio  in  McliKwroe  ceuaaina 
nodiaturbad.  The  awawumo,  hntim.  batvaia  ttw  tw  »Mitaa  la 
hrins  catriad  on  aa  aeuvel;  as  «««r.  bat  m  far  we  haw  wecaaied  in 
inaintaininK  our  ponitinn,  notwitbstandliiK  tho  unfair  treatment  ai-^orded 
f  i  us  by  the  (iovenimeiits  iiilere.Hled.  and  to  wliu  h  1  have  on  foiiucr 
oc«a5ior.>i  fully  alludrd.  Hei^ultii  of  Ihe  tnilbc  of  Australia  nliow  each 
yc.ir  more  coniplecetj  (hat  no  co»>iiiercial  iieccusity  <  \isli:d  (or  llif  raoitic 
CjibW,  v»hich  Luvolvis  a  lo^a  to  the  varioiK  Goveriinn-ntii  o!  h-itwi'en 
£'.•0.1100  und  t:iOO,tHiO  a  year  and  a  tii  iiiius  Iokh  tu  this  Company  by  thu 
abBtrnction  of  Iral1i<i  under  the  mllu'  nee  rt  the  vnrio  iii  liovi'rninent;. 

Mr  It  I..  O  lSF.IUNB  ayki'<l  if  a  k'wI  prl.c  bad  bicn  ol.'iiined  lor  the 
ship  *'  Uent^irer,"  or  hiwl  there  bei'n  :i  l<ww  on  llvi  itale  ' 

The  cilAli(MAK:  \ti,  we  have  Uni  nothing  over  IbcuW.  A  fair 
pri<  waa  agrtcd  to  botwMa  tho  tvoooiiBpanita,  aad  that  fiiea  «m  naUIr 
rati  tied  by  Hir  Wiltlan  While,  the  dirtiditulahad  naval  arehiUct. 

There  hcini:  no  (urihor  iiuestiimK.  the  CllAlRSJAN  lttOradtlia«dO||itlllll 
of  the  report  and  acroTintf,  which  was  stcondad  by  tba  MatiliaM  of 

rWKKI'llALK  and  irarried  iinaniiooiiKlv. 

Mr,  .KiHN  NKWTtiN  nioMd  ii  vote  of  thanks  to  th<'  CImirnun  and 
DirettorB.whii  h  was  *  eond<~il  by  Mr.  II.  WOOD. and  carrlcii  uiiiiiiimo-j.'.^y 

■J'li,  CH  MUM  \  N.  hav  .rj;  r.-ti!:.-.i.  :lie  p-.      .|lng«  Ipmiioatrd. 

U.DU3TJSI4L  SlOiUOfi  BATTERY  SIfKD.  ILTD  i  An  extraordinary 
nKi  t,ii;;  was  held  on  .Monday,  when  ttie  ri'Solutlon  reccntlv  pa«>ed  allerio;; 
ibt!  lilies  ol  association  to  en.ible  the  company  to  i>ubiiividu  its  iiharue 
int]  shares  o(  a  BmaLler  amotmt  wui  csumed.  The  cfaainaan  (Nr.  C. 
Teiiiperteyl  stated  that  experiraents  made  with  the  battery  had  been 
satiHfaclory,  and  several  orders  were  on  hand. 

TTPEWBITIMO  TBLEORAFB  COBFN.  iLTD.i  At  the  meotiof  Monday 
the  chairman  (Mr.  A  •).  riiTk>?r|  s-iid  there  was  a  b  ;*  of  t'.'  on  the 
pa.it  year's  workini;.  Tho  direct  r^  bad  not  sold  any  of  the  l:>rel|!n 
iiat'inka,  iiiw  hud  they  been  shcccsbIu;  in  p<  ciirin;;  niiv  larfe  or'i'  rn  They 
hA-l  Iwan  raooaaafBi  in  indUi^iDK  the  War  oOice  autboritiot  to  see  the 
iD>tnimenla  at  work,  and  tho  War  Offiee  had  bought  two  isnt!",  which  were 
now  beini!  tented  at  Chatham.  Uu?sia  hud  ^onie  of  the  insinimi-iit>  in 
the  Far  K\*t,  and  the  diiccto.  s  l:-.:Iievcd  they  would  si  enre  a  iionslderable 
Older  from  St.  I'otershiirg.  The  prospects  ol  i'licci  with  the  military 
nuehorilieii  were  diBtiODtfy  good,  and  the  present  machine  «M  ROt  likllf 
to  lie  I iid;insercd  In  the  tLild  of  the  Po-' twice  thi-  pn<itIon  WBB  not 
<|uiti-  iiu  proiui.siiij!  with  the  old  instrument,  but  with  tlie  n<r.T  utandarj 
li-lftyper  the  diroctors  bi  lieved  thoy  would  hai  r  the  h(  st  iii  i'.runu  iil. 
They  wanted  time  to  re.ili>io  the  nssels.  ejpln.t  the  m  w  in  triiineiit  and 
eiriy  on  operatioiu  lor  a  coupk  of  years.  1(  sin-ress  did  ii  it  rome  williin 
that  tiulo  there  wuulJ  be  iiotliixig  l«lt  but  tu  lH|<iidtU4).  i'lus  idea  ul  a 
l^tccd  aale  or  leenmtruction  most  b«  dismiascd.  U«  anfntated  raifrioR 
23.000  In  to  ptt  eenl.  debeutarcs  issoi^d  at  or  by  |m)fvi«»i!>.'  aharss, 
and  ihi.s  iniiiKOrtji  i  waa  adopted. 

WESTERN  UMIOK  TBtBQSAPH  CO,  -  The  r,  ]■  tt  ol  th.i  pn  volenl  I'jr  the 
yi  rir  ended  June  :iO  flit'  s  that  the  amount  of  eapital  slm  k  is  uuchanted 
-  y.tT.S'O.O'iO.  o(  which  i'.U  is  in  the  <  'i'rip.ir.y  s  trt  aiiuiy.  Tho 
b  mded  drb'.  U  tiV.oiM.OilO,  includir.;,'  .■'l.OOii.uOU  fuodiii«  and  ttial  eitue 
niorlxwK  b«ad«  imed  during  the  .veer.  The  rovmiue  wa«  439,349,890.41 
;$!ii 1, 703.64  increase  oter  precedini;  Vi  months)  and  the  expeDdilnra 
.■!iJI.;5rit.:»|."..Jl',  (increu-c   s(os.7i«j  Inten  I   on  lionds  nbsorbed 

.•<l.l  )7.Tik>  (inc/eas.'  .-^n.Ou.l  .  leivni,'  ml  pro'it  s  .  Ti'.l.TTI.'.l-'  IdeeTeass 
Sltiii.'J.li.  ",Vi  uf  rtliieli  M  l,^ '.".itTl  ".'>  w*--  approprial'' 1  for  dividends, 
kauni;  Jkl.srd.TCH.T:!  surplu:- 1  cimpiire-l  wiih  «,'.'(;h,721  7.^  from  previoiM 
year  luakaii;  the  total  surpiuii  (I -'sj ,  tjs  2«.  lUM.lt.V]  milei  <if  poles 
and  cjihhs  were  ereetod  }eoni)i;»»ed  «it!i  Iiw;,!!?  in  |m-viom  Jessr) 
and  1.1.'»'.. Itil  miles  of  wires  (aiMin-i  l.iH'i.uia-  and  im  ^ujcs  trans- 
mitted, not  inelu'iin;;  inc*  ,ine,  mm  i  l.n-ed  wiirs  .n  iiidri  i.nli.j.id  ran- 
trai  l-,  iiuinbeied  (iT.'.K'H. '.•"■(  ii,:ain  ".  •l.i.T'-in.^'.'i  ■,  I  In  a-.c-at-v  t"ll  per 
m.  ' ba>;t-  waa  .U.7  cent  vUKiiuht  iil.l  >.*ul/  aiwi  tlic  »M  r.L:,-u  eoit  |K;r 
in<'UaK«  0G.1  cent  ^i^ainkt  l'jr.li  cent).  Th*  vubstiluUon  i  t  <lynnnio 
e.irrcnt  forehMnlesI  main  battrrles  bos  l>*«n  «o«illn!iii1.  and,  «iiera 
power  could  not  bi' ohtaincd  t»>  C|"'i  .ite  ilvnvnvis,  .loi.v.'i-  i'ltteriea  have 
been  einpl'iytd.  Thi-i:  «:)t,vi;;':-  were  iJl.  -  ti  t  .it  I  "j  im|ii'i  I  m!  liattery 
cinlre<  diiriiiK  lln  y.  ar  The  Mm  nictli v  l  'f  i  n  1411041:  euireatt*  foiDd 
ICore  i  lVi  lent  tlian'tlie  old,  and  -u  inu<.li  cho»per  OS  to  SItVa  during  lha 
fint  ye'iu  iieiuly  the  rniuc  vuit  ui  matiu^;  tb«  ctaan^!. 
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HEW  COMPANIES. 


BUTUB  ELECmiO  BQaiFmilT  00.  iLTD  )  'il.'  I-U.  K.  Nov  11. 
capital.  £<*>.<  <>>  aill  >h«tv».U>k<ioptMi  aKiw'x'nt  <*  ith  II.  t>.  Sicholxtkn, 
relftlint;  lu  tlic  i>c  (Uisitinn  li;  the  «im|MUi.v  nt  the  buiinou  ot  the  Britiili 
Klertric  V'.>i  iip:iiviir  CVi..  t<i  build,  l  onntruci,  ptiri^hkMi,  l«MM  WOltM!r«ii>« 
aeqatrr  rai.uav r.M'lricul  iin<l  cithrr  Inrnwav,  Irlr^rkplM,  toWpbonen 
uthtr  pubiie  nnrki  in  KukIhiiiI  <>r  ■  Ufwluri',  ami  In  carry  ca  tUf 
bti^inrH-  >f  eiijritit'f  li*.  eU-ctrji  lutl^.  mipjiUt  r  nf  rU'cinriiy.  rolliiig  »lctek 
maoalactaretu,  maken  ol  cablis,  wirca,  aceunulalora  aod  lainp»,  >tc. 
Tha  ■■hiBiMww  m*  V.  B.  WalielMii.  wfbntr,  B.  9.  MMwImb.  alMirical 
wtfiMir.  T.  BbwUh,  MulMtr,  L,  K  Hwnihilw,  W.  X.  anatuM, 
J.H&flnllh  ■DiV.ariwiL  fim  AwlMii,  E.  a  KlehohoB  ana 
V.  8.  Nkbolm.  >n.  o«a»  M.  Qtam  VlrtMUnirwt.  tmto.  E.O. 

ELVOnUC  POWB*  DZVELOrWCMT  00.  aTB.)  l>»3,504)  -n*K.  Nov  «. 
ca|i.' il  t'J-'»<fc«<t  HI  1  l*>li  hhiiT' -  '  I  cirry  on  the  husinesn  n(  suppliers  of 
rUietii'-al  powrr.  proprirtoro  <>i  «l«<'tric  Ught.  tclrphonir,  tdoKraphie  aitd 
Mbtr  woriij,  K*n*ral<»''<  ^lonri  and  transmitten  of  electricity,  viectiieal 
and  nvcchanical  cnKinrrr*,  manulacturen  of  rolling  etock,  dc.  Th«  lub- 
icrikm  an  K,  I'rmtmaD,  J.  H.  Armttron^,  B.  rriea,  MiiiMMr,  A.  H. 
Vioth.  engineer.  J.  H  U.  Noble.  O  H.  Kiehardton  att  Lord  Anurinof. 
Krjc  olSjce,  571,       Broad. xtirei,  I^ndon,  EC. 

HASTUKM  *  DISTRICT  ELE:TU0  TkAWATB  00.  {LTD  )  (X!  .iil 
lt»«.  Nov  !i.  rapital  t.MiO.IJUO  in  £f>  >h*r««  ("0.«li»  prelf M'Iuh'  .  t  i  ajopt 
aBTr*meni»  .>  Ill  M  >  Mjf r»  and  C  M»d<I>-1,  the  ll»i-t  ni.^  1  t.iii-»a>i  Co., 
•ad  with  I'iek,  h«rr  iV  Co.,  to  oonatrucl,  puii  base.  leaae  i<t  oilierwuic 
aofniN  Ugbt  ot  otlMr  nil«ai)«  tai  tnumaft  im  Hartiagi  aaA  BtalikU  or 
•tawben,  lo  obtain  ordm  or  keU  of  t^rMaainit  la  aomwelion  vith  aamr. 
and  tn  earrr  on  the  buunre^  of  tramwar  and  railwAT  proprirton  and 
VOtknrs.  t'lriMrit-iaiiA,  iiurltAni^  *;  i  ri^-in.'' 1 1*.  r.inrt  I- tot-  fur  puMiv  iintl 
other  vn>rk«.  .Vc.  The  mbt.  riber-  are  K.  C.  MorKaa,  C.  kilehio, 
J.  WilliamwHi.  Mnidrl  and  M.  H.  Ujm  (100  ahani  moI^,  V.  ~ 
•ad  H.  >>traaM  (W  i>bart«  «acb). 


MXHORAHDA  (Nor.  17).  lUnk  rata  »  fm  cent,  (aiso*  April  II.  . 
I'ric-  i.f  ftilvtr  *>id.  |HT  n  Cnavla  m";  -*«  for  mooey.  H7!;  — hh;, 
for  ac'  ount ;  'M  par  cent,  aniiuitiea  N7)— CoiMoli  ftj  Day,  Vms  I ; 
Stooka  and  SRarea  IkMittooatioe  Nov.  Sit  tad  I'M.  U:  Tiekat 

l>t^.  Nov.  J!)  and  lK->-  14;  I'ay  Dajra.  Ko*.  M  a»d  1)M.  U  ;  ' 
Slian  Oany-ovn  Daji,  Kov.  ii  and  Um.  II 


Atthanwa- 


t  ■umuciTATs  oEaxLUCHArr  finuV)- 
ral  MatBiig  on  wth  pti.i.  u  ditiJrnd  ul  .1  tyr  cent  wlUba 
for  the  pait  >rar.  aganut  h  per  c<ul.  lot  l'.>u;i. 

BVmT,  ROCBDALl  *  OLDIAK  fkAHVAY  00.~At  a  tpeoial  meeting 
la-t  xr.'k  the  Tt'^olutivi,  K  ct'tillr  paaaed  loauthoriM  iba  tatoMaijnrind. 
in^-  up  of  the  oompaiij       '  >iiAnu«d, and  IfawiB.  i.  OooiBcr  audit. 

Juhnnon  were  appoint  J  In,,  n  iatoin. 

CIMTKAL  BLBCTRIO  (UrrLT  OO.  aTO  J     I  h.  I  prr  .^Mt.  tmraiitrrd 

debrntnri'  t  trnn-f.-r  I.  I  .11  U-  ,  l.i-wl  from  Iith  lo  ,li>th  if^t 
iDcl'.'  .i    [i  I  [■  II  r       :  ■  I    :  Ini'  l»<-c  I- 

HAITUiOS  a  bISIRlCX  ELECTRIC  TRAM «r AYS  CO  LTD..  — ^ul»c^p- 
riMaaia  invited  to  an  iani*  at  par  of  xi'ii.dt*'*  m  M  I'oi'  MB*,  dafaaotur* 
•tMk  fpartol  a  total  ■uthonxed  i«sue  of  t".MO.i>i<<i  and  SS.OOO  li  per 

criit.  ■•■-iniul.itivf  pr^'frri-iir*!  ^hntf..  of  1.*,  <'ucli.  TIuh  company  ('w)iich 
jkti  u  ithiiri^i-il  iapa.tl  el  fi'Kt.iKKI.  ii|U»ii_v  dm.Jid  into  i:2.'i4>.0<H) 
r>  |ier  cent  cumulative  im-lrrem^  and  VSAi.if  O  ill  oidinar*  Umim  <■!  Kl> 
eatlt)  haa  been  formed  le  carry  iato  aAat  Ifaa  oooMrneitMi  and  aqnlp- 
■WM  ol  a  lenriee  ol  eleclrio  Iramwajrt  iritbliillw  banagliot  UbiUdks, 
iMMtaR  81.  I.riinatdt  i>n  Sea  with  u  line  frotn  tha  iiMir  aiiavlo  Uei- 
hOI,  aMal  roult'  imlfitKr  ol  uraiiv  I'.iJ  nii1<  !•.  An  aWd^M  piBBpectiii 
ol  thin  iA8i;e  bi-  fixind  I  out  on  another  page,  but  it  may  be  id 
hetv  that  th<'  CI  nipiiii>  hiu  |..  wcr  1..  i-«in..-tiui  t  11  lirn?  uf  traniwa,vt<  alonu 
the  front  at  Ha..>tiii^s  and  St.  I.tonard;,  (or  its  «liole  length  from  llobril. 
•oa-MROt  to  Wctt  Marina,  and  MesKru.  Kincaid,  Waller,  llanvill*  & 
Damon  havaicpoited  lavoiirably  upon  the  »lirroe.  A  ooiitrael  baa  been 
aBtallM  Into  on  fatouiablv  t<'mia  with  Mi^'r>.  I'ii  k.  Kerr  .v  Co,  to  cnn. 
atonotand  e<|aip  the  linrti.  The  hst  <  f  •ahn-riplii  ih  rl. -r^  m  ir  Im'  :.. 
4  pjB.  OB  Uooday  next,  Nov  'il .  Copica  ol  tiie  crnnpU  te  pi  t>-(>e«  t  us  ran 
ba  oUaiMd  at  Iha  offioaa  ol  tfaa  oanpiny,  I,  <|iir*n  \  ietarlMWOrl,  K.C., 
or  faom  Iha  broken.  Meaar*.  Mendel  »  Myetn.  tin,  ThragnMrtOB-itrccI, 
■.O.,  London,  or  at  any  of  the  hrnni  hi  '  nf  tlic  Capita)  andCotintie*  Hank. 

niHT  sucTiuc  uovr  iltd.  asd  bsddcso 
firming  Iha  mottrtioii  ndarioii  the  «a|iiial  ol  iliia  aom|ian* 
^J0.0M  to  X90.WI0  «IU  ba  heard  by  lir.  Jneiica  ■■inim  £« 
JVth  iatt. 

■fOCI  BXCBANQE  WOTTOIl  -  The  Stiwk  Eiehanse  cotninittre  have 

bMn  arked  to  ;ii  pioiil  ,1  Hp>i~iiil  F.''tlintr  da\  in  and  i.i.int  a  ipiotuti.in  to 

A;«0.000  4J  ptt  ii  lit.  li.       -.ir.   -i.M  I.  ,.1  iIj..  i ,  I   iMi,,/  -.1  / 

( /.fd.)  and  to  a'Iii.>  7..ini|ii«i  IJ  p^-i  f-nt.  IimisJs  ul  thf  M^ntf,  il  I.. 

WIST  IHOU  *  PAMAWA  TBLSOBAFB  00.  (LTD.)  -The  directors  recora 
ixi«Dd  a  dividend  of  7>.  p«r|afaai«  on  accotuil  ol  umaia  o<  dlvidand  «o 
Urst  prafaMBoe  (bare*. 
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In  s|itr  f  tha  wi»rnin<;  iiHUcil  a  fortni^lu  a^jo  lhat  ii<>  new  ttilie 
railwiiy  scheiwa  (or  London  would  be  ooDwidiirod  by  PitiUjunvnt 
until  Um  Royd  CVmimm^  oo  tonHon  Tniflic  hwl  nporte<l, 
wc  are  pleiued  to  wc  ilutt  a  nntnl>or  of  mivU  w  home'-  hai*  twcii 
d«|KMit«ii  U  Um  «»ming  (*fenr«d  to  »bov«  wm  iniended  to 
be  fdcwi  wrioiulv,  then  it  wodld  a|tt*e<>ir  thftt  the  promoters 
have  onl)  put  forwanl  their  *cbenios  in        h'>in-  «liat  the 
report  of  the  Koyal  •  oniinission  will  Jie  ui\<l-  lH>f^»^^  the  Com- 
mittee st«g(i  in  r.»rli»incnt  is  rmohoii  nt-Nt  ^ptin;;.    DetaiU  of 
the  schemes  |iiop.m(l  will  lie  fouml  ftwwhore  in  thii  issue, 
but  it  may  be  said  h<  rt  tluit  (hey  inclmlc  most  of  those  put 
f«>rward  in  1002,  when  t'ummittifs  of  the  Ilonsf  of  I.onls 
pretsidc<l  over  liy  l/>rd  WINDSOR  and  liOrd  Rii  i.i.k>i>ai,k 
nearly  three  monthii  in  cim^i'lerini;  sonie  IG  Hills,  the  net 
result  of  which,  cvecuially,  WfU  the  uutJioiibatioa  ui  a  few 
milM  «f  uteuioin  to  exteting  linea.  Th»  primary  eaiu«  <>( 
thi'=  ntitafi5fr>ct<ir>  result  Wiis  liie  niavked  succcs.-*  in  ('"in 
mittoe  oi  the  isill  for  a  liua  from  Uauuneriuuith  to  Uiu 
N<Mii1i-Eufc  of  Landoin  via  the  Stimd  and  City,  which,  bov- 


e%'er,  altar  caiuing  the  rejeetioii  of  ita  nitmeroiu  com(>oiiU)rs, 
was  abandonnl  by  iti  proinoten  in  c>>nsiH|uen('e  nf  internet! 
ilis.ij;iuementj»,  We  imce  more  evpie**  the  hope  thut  l'ftrli;» 
ment  will  allow  tUe«u  kchciiie^  to  j^o  forward  ind*'p«ndenUy  of 
the  report  of  the  iSoj-al  i'oBiniHion. 


The  riirU.uiientaiy  rdiiiuiitv  os  to  whirh  the  PowerH  Bill-i 
an  fvlagittad  will  have  an  iuit  i-estiii^  baieh  ot  ^^-jherucs  tu 

r-.n  ^li  -  eve-  if  r>-vlv  iiUe  lult  of  the  l)lO|>0*l»ls  pul  forwiu'il  ill 

itie  l^arii.inientaiy  n-jtite4  are  procee.le^l  with.  The  iuo»t 
•mfaitioua  echeme  »it  all  i»  that  which  ie  brought  forwaid  by 
u  eompuny  Ktylin;,'  itself  the  A>lmiuit>tr»ti\ e  County  of  London 
and  i>i»uict  Elixuic  Toner  Co.  Tlu«  coiuiiiuiy  has  scheduled 
as  oblong  acta,  enbnciog  the  whoU  of  London  and  eztandiB^ 

far  beyoiiil :  from  HoniiKlow  in  the  we^t,  to  Gravesend  in  tbo 
ea«t;  aitd  from  Widthanwlow  in  tho  north  to  iiuUoD,  Canhal. 
tun  and  Croydon  in  the  aonth.  fowera  to  diatriboto  aa  well 
to  :>u[i(>ly  "  in  I'ulk  "  are  .iskeit  for  Ly  this  Coropatiy.  The 
.MetropolitAD  Electric  Supply  Co.,  which  Iim  entered  into  au 
agreement  with  the  Acton  Vrbun  Diatrict  Coaneil  to  rapply 
"'  )ii  hulk  '  to  this  Riihurb,  ^eek*  powers  fur  tlii«  pui  j^-ie  and  also 
powem  lu  «upply  "  in  bulk  ui  the  contnd  ami  w'ii«tera  parts 
uf  Lrfimlon,  and  to  extend  in  a  westerly  direction,  far  beyond 
Acton,  to  rxKiid^e  ;m<l  Staine-.  The  North  Metro[>olitan 
liUecuic  Power  Supply  Co.  wiidtM  to  extend  iu  area  to  Isling. 
ton.  Stoke  Newington  and  Hackney  with  pemriaaion  to  dittri'. 

hiite  in  theM:  iheliiels  .is  well  a^s  to  supjily  wholowile.  The 
Charing  I  i<o««  <V  •Strand  Corporation  i»  endearouringto  aeqtiira 
u  lar^e  >l)sirict  in  the  ea.st  and  north-eaat  of  London  in  addi" 
tion  to  it-s  picseut  area  ui  the  City  imil  the  *a-tullc'l  Wc-it-cuil. 
and  the  County  oi  l.oiulon  .Supply  Co.  and  the  City  of  London 
Electric  Li,;iitiii-4  (  o.,  aUo  desire  to  extend  their  bottodariw,  the 
former  for  "l.ulk  .supply  only.  Finally,  the  Eiisi  London  and 
Lower  ThtuutM  Electric  I'ouur  liill  U  again  heiiig  intixHliieciI. 
Thia  Hill,  which  it  win  be  remembered  w««  rejected  last  yeai, 
OB  account  of  nniatiafactory  financa,  now  acbedulea  a  nanlir 
area. 

\Vi;  need  not  reg<ird  seriously  the  proposals  for  competition 
with  local  .luthoritics  in  the  retail  biuineae  of  electricit}' 
supply,  for  uiile.»»  i'arliamont  tUi  iiJes  that  it  will  reverse  the 
policy  of  the  Board  of  TWidc  in  protceting  local  authority 
utulcrtakcrs  from  eompany  competition,  thea'  is  little  likelihoo<l 
of  iiuythui^  but  puv\  era  for  wholasalo  or  "  bidk  "  supply  being 
RTMited.  But  it  is  oi'ident  tlat  a  definite  decision  will  have 
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to  be  made  on  the  question  whether  it  is  to  the-  I'enrt  i] 
i&MTMt  that  companiM  should  be  allowed  to  compete  lor  tlui 
wfaolesale  atippty  of  electrical  energy  tn  the  same  diitricte. 

Until  two  years  ago  no  comiiany  had  Hnccec<led  in  obtaining 
pamuttion  to  give  supiJy  for  powor  purposes,  or  vboluale  for 
ii^hting  purpows,  in  a  district  where  a  munici|)al  elcctri.  it> 
works  waa  already  in  operation,  bat  this  rule  was  broken 
Ibrotlglt  tn  1W3.  In  the  preaent  ca.<^,  however,  pnalically 
everjr  inch  of  the  ground  scliediiled  by  the  coin|>aniea  above 
manliainad  ii  already  o<rcupied  by  an  electric  supply  company 
or  a  mtiniiapal  electricity  uudcrtakiag.  and  tii«r<9  u  over- 
lapping, Bometiine«  by  threa  oompaaiea,  in  (ha  dittrieta  in 
which  permission  ig  sought  to  "iipply  "in  bulk."  It  is  at 
present  premature  to  examine  the  various  Schemes  iu  detail, 
but  when  the  BilU  are  defiorited  and  infoniiaiion  can  lie 
gathered  with  rei'anl  to  the  engineering  and  propoeals 
wo  hope  10  I  ••I'll  n  til  the  bubject. 

iliu  Huuu  C'AJiJ'CfcLL's  Paper  on  "  Uaa  £ngiiies  f..r  Central 
Statfon*,"  whkh  yn  pnUidi  in  abetnct  this  week,  contains  a 
considerable  amount  of  valuiible  expoiimental  data,  hie  com- 
parative flgurea  for  a  eteam-driven  and  gas-driven  generating 
ataiMB  of  the  aame  rize,  and  with  practiaUly  the  Siinie  load- 
factors,  being  particularly  intereistiiig.  It  is  iu«tniitivc  to 
compare  the  reeolts  of  the  six  hours'  test  on  one  of  the  2fiO  h.p. 
gas  enginaa  at  St  iJainjison's,  (;ucru9ey,  wiUi  the  remarkably 
IhM  nrnkt  obtained  by  U.  Amt  Wra  on  a      h.p.  douUe- 

actint'  '^"as  ontrine  ii'ing  prnducer  ga«.  Tlie  iwrticulru  ~ 
the  test  by  the  well-known  (.'ontiueulal  authority  named  will  be 
lound  oo  page  903  af  tlui  waah'a  paper.  It  will  be  <een  that 
the  total  amriiii-  of  cool  usC"!  iu  tlic  boiler  and  pro-'l  icL-;  :t 
brake  horse- power  horn-  was  1  •  I  L'Ib.  iu  the  case  of  the  (  Jucrnscy 
engma  againat  0-T44n».  for  the  DenU  engine.  The  ooal  appears 
to  have  Keen  of  -nr.i  avoi-ajio  .|uality  in  both  cxses,  and  the 
dilbrenco  is  probably  cliieily  attributable  to  the  fact  that  the 
Dents  engine  was  douUa«cting. 

Xhk  device  for  meaauring  the  drop  in  msgnctomotive  ion* 
botwaen  any  pointa  of  the  magnet  eireuit  of  adynano,  deacribed 

by  Mr,  !a'finiFf!'>!.n>;iirvrrr:  elsewhere  in  this  issue,  is  not  only 
ingenious  but  also  of  umioubltd  practical  value,  especially  if  the 
highd^grae  ol  accural^  which  Hr.  Goum-HMun-  announcea  is 
eonfirmol  by  other  workers.  The  greatest  inaccuracy  intro- 
duced into  the  readings  is  due  to  the  leakage  of  the  flux,  bat 
by  properly  ehapfng  and  dimemioning  the  magnetic  Annt  it 
.p]  •  jioisible  to  limit  this  adverse  intlueoce  to  a  compara- 
UN  ely  small  value.  Since  the  method  i«  a  xero  method,  the 
air-gape,  which  of  necessity  faa\-e  to  be  introduce  I  in  the 
magnetic  shunt,  do  not,  theoretically,  ftccsision  any  inaictnacy  iu 
the  result)  but  thay  have  the  cfTuct  of  rendering  the  di:  ,  ctiuUAl 
force*  axertedhytfaeflnx  in  the  magnetic  »hunton  thecompaiis 
needle  less  vigorous  than  would  bo  the  cuse  if  tbey  cottid  be 
avoided  altogetlicr.  It  i-s,  therefore,  a  h  i<.,!,]L  tu  keep  the  air- 
gapa  as  short  as  possible.  The  iron  sbieiding,  used  by  the 
author  lo  ooo  ol  hie  pattern  lor  exeluding  extanial  ielda,  haa 
of  cmir-so  the  same  effect,  as  it  itself  conveys  the  greater  part 
of  the  t\ux  iu  the  -"hunt  around  the  compass  and  allows  only 
a  imaB  pevoMitage  of  tha  flux  to  aet  oo  the  oompaaa  oMdle. 


VCc  presume,  however,  that  Mr.  (iuLuscHMiur  haafonnd  ttm 
force  acting  on  the  needle  to  be  aofficientvitboat  tho  naeaw^ 
of  making  the  suspension  too  ddigata.  The  method  will  be 
welcomed  by  the  pntotieal  nutt  who  bMlM  aoma  of  th*  aspwi' 

ence  and  ability  of  the  scientific  experimenter. 

Is  u  Paper  contributed  to  the  St.  Congress,  of  which 

we  pnnt  an  abstract,  Prof.  A.  E.  KjtNNKU.Y  laas  dealt  with  the 
application  of  altaimating-eiirrent  fonnnhe  to  flia  theory  of 
the  transmission  of  si^a!"  <iv<t  submarine  cables.  His  treat- 
meut,  strictly  academical  as  it  is,  certainly  reodera  the  subject 
somewhat  mon  lueid  than  it  haa  hitbarto  bean,  a  atrOdiig 
feature  which  is  brought  out  ?ic;ni,'  ttu:  pc'  iilinr  adaptability  of 
hyperbolic  trigonometry  to  the  problem.  The  theory  is  that 
of  the  attennatlon  of  revonab  of  variouB  freqneneka,  a|iplied 
to  signalling  tlii'ViiL-li  lonij  caKles  nii  the  ri.^sum]iti':iii,  firstly, 
thiit  the  fundameuud  iiiuusoidal  componout  of  a  rectangularly 
impnaaed  'K.UJf.  i>  the  only  one  whldi  require*  oOH*id*i»tton 
at  the  distant  end  nf  ttie  lirii; ,  uid,  sei'ondly,  that  a  definite 
ratio  subsisu  between  the  fundamental  frequency  of  a  reguUr 
series  ol  dot*  and  that  of  the  irregular  oombinalimu  of  tele- 
graphy. The  only  alternative  to  this  is  the  c.ilculation  of 
arrival  curves  from  the  first  terms  of  infinite  series,  and  the 
conitructioD  of  a  group  of  signals  by  the  compodtfani  of  all  the 
ordiaatoi.  Thi*  haa  been  done  by  other*  at  considerable  labour 
for  cases  where  resistance  and  capacity  al<»ie  are  the  controlling 
factors  of  the  propagation,  and  for  the  case  of  a  cable  containing 
a  fault,  but  VI  h oil  tl'.<'  "iTinljgitiir"  is  extended  to  the  effects  of 
1>oth  leakage  and  inductance  on  the  .urival  >;iirTOS»the  labow 
ul  such  methods  rapidly  becjuu;;  ptohibitivt-. 

Some  years  ago  Cbkuohe  and  SyuiBK,  iu  their  experi- 
raeoti  on  an  Atlantic  oaUe  with  aine^wave  traumutten,  ahowad 
that  the  attenuafion  of  it-v  ei>..il^,  c-jinputeil  by  the  allcr- 
natiag-curreut  formula-,  agreed  fairly  well  with  the  observed 
amplitudes,  with  and  without  termiwd  eondenaen.  The  agree- 
ment li.  tu  L-en  the  observed  and  calculated  [ifiase  angles  was, 
if  we  recollect  rightly,  less  exact.  A  good  instance  of  the  dis- 
crepancy between  alloraato-onrreat  theory  and  commaraial 
telegraphy  is  to  be  found  in  HEAVistDK's  research  'On  the 
Tlieory  of  Faults  in  Submariue  Cablee."  Here  the  conclusion 
is  reached  that  a  leak  of  ot»-thirty-*eoond  of  tha  caU^  ceaia- 
tanoe,  plaoed  at  the  centre  of  the  line,  would  inerea-sc  tim  speed 
of  reversals  by  40  per  cent,  or  more.  This  greatly  exaggerates 
the  gain  in  signalling  speed,  which  is,  as  a  natter  of  iKt^ 
in*igiifieant,owinL;  to  the  dips  bolwiMUi dots  not  being  required 
in  practice,  and  being,  therefore,  allowed  no  time  to  make 
themselves  apparent.  Another  difference  would,  we  imagine, 
be  found  il  it  won  attempted  to  nuke  the  impedance  of  the 
rccci\  injy  aj>parani5  equal  to  the  value  assigned  by  the  alter- 
iiaimg  current  formula'.  Again,  on  comparatively  short  lines, 
the  magniftcatica  of  ravorwl*  at  a  particular  frequency  by 
fco-and-fro  reflections  is  another  cause  capable  of  producing  mis- 
leading results.  Prof.  Kknnkllv,  however,  dearly  indicates 
tluAthMO  are  aatton  to  ho  eluaidaitoi  hj  «cpeEhiiHrt»gnided, 
butPBtfattawd,  by  thoHmitationaof  fonBalmnthwaatiealthiiiy. 

It  is  .'iiiiiii'inL'jd  that  a  vessel  eonvejnng  the  thin!  nuction  of 
the  cable  between  Brest  and  Dakar  has  just  left  Calais.  Tho 
hying  of  thia  cable  will  involvo  the  expenditnn  of  ahoat 
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41,000,000;  and  the  line  ia  bdng  put  down  almost  »olely  for 

strategic  rewon".  The  promoters  "f  the  scheme  nr\:,c  iu 
u&MMiity  upon  the  Frauch  Govenuneni,  pomiing  to  the  Intel 
tbftt,  io  tbe  •ftnl  of  mr,  Umm  wouM  be  »  fiak  of  Saaegal 
lietiig  cut  off  from  Fnrice.  OpjioriPtits  of  tho  srlieiiie  h.ive 
waertod  that  n  syatom  ot  wireiess  tolugmphy  could  easily  l>e 
aateUiiliMl  and  nujnUiMd  batwean  Tinbiietao  (whamea  there 

are  land  lines  ir,  Sptipl:;!!,  I':il<ar,  Tluftmrst,  itc.)  anfi  A!;;t'rii, 
a  diatance  of  about  'JOO  miles.  It  u,  in  faiCt.  juat  poa&ible,  in 
nvw  of  raeaul  devetopmenta  in  wf  r^teia  tel^grapby,  that  this 
method  of  signalling  cjiild  lie  carriiid  on  »ucceiafully  over 
900  milea  of  land,  tor  Hert/iaa  w»vea  oi  great  power  traren- 
iag  tiw  Sahan  daaait  woald  not  mterfera  with  aajooe,  and 
then  ia  no  neeeaait/  toe  high  epaada. 


Thraofh  Rnnninc'oB  Electric  IMmi^ — We  Icain  that 
a  commencement  has  boon  made  in  the  laying  of  the  thir<! 
rail  between  Scaforth  (I^cashire  and  Vorkshire)  Station  an<t 
the  northern  termimw  of  ihr  I,i\.T[><rf)l  Overhea<l  Electric 
Railway.  Earlviu  thu  new  yc-ir  ti  uns  will  be  run  from  Dingle 
to  Wrtarloo,  i'mmhy,  Southport,  CrociaDa  and  intonnediatp 

WMmb  Magnfk  Vataa.— It  ia  anBawioad  tliat  the 
Adnunbjr  hava  daeidad  to  erect  a  wireleM  tal^ph  otation 
at  Ha(BiUli  IVaa  oo  tbe  ialaud  of  Tirce  (Scotland),  which  will 
ba  in  cooununieation  with  ^falin  Head  in  thu  north  of  IreUnd 
and  Duncansby  Head  on  the  norih-eaat  of  Caith)i<'t<>  Hie 
maat  i«  to  b«  IROft,  high  and  the  sutiou  will  be  ojiorau«l  by 
the  coutKuanl  iraeo,  for  whom  aniiaUo  hooaee  ara  to  ba  areeted 
near  the  station. 

The  Bnflaeen'  dub. — This  club,  whose  aim  it  in  to  proniuto 
Uhi  (WM-iol  intercoume  of  engineuni  on^^aged  in  iltfferent  branches, 
c^immenced  ita  »econd  se^iion  on  Siiturda^'  with  a  (mokiug 
concert  held  at  the  Cafi-  Moiiico.  Mr.  \\ .  H.  Lindley,  I're- 
Rident  of  the  -hiuior  Institution  of  Knginecrs,  occupied  the 
chair,  and  in  reviewing  the  progres.s  made  during  the  last 
leanoo,  he  expr«.<uM>d  the  ho{>o  that  the  Eiigiiiocrs'  (Uub  might 
at  no  distant  date  t>c  in  the  |)oaaeiaion  ei  dub  rooms  of  if 
own.  An  entertaining  progmmme,  carried  out  to  a  largt 
aiteat  by  mem  ben  oi  tbe  Cluby  was  e%-id«ntly  appreciated  by 

OaUt  btomptiona  and  ■apairs. 

llMeof  Int)Tni|i«ioD.   IMe  «f  lleinir. 

OwwiB»-P)ab«irM   Au«.  IS,  1903  .  — 

BeUt-  Iwa  (Yannii)— Oamafan  Oct.  n.  \Wi 

tWIa— Taiiaiai   Jan.  IH,  IWM  ..  — 

Ouwae-ftnaiailba    Jal^ia,JM«  — 

MBliU^DMMnn   Ooc  11.1904  Nov.al.lWH 

lupiUt  JuU>u  (FloiMa)-^ai. 

■au  (Bahama*)..   OoL  30,  1904  ..  — 

KhtxlM— Silia   Kov.  UlWi        Nov.  18,  IWH 

Uanellra-llaioeloiw    Nav.ll,)«M  Nov.UklWM 

Santa  Ciua  (TcMriSc)  Tejita 

(Teneriffel    Nov.  11. 1904  .,  — 

Silka— ValdM  (.\U*k»)   Nuv.  11,  IIKM  ..  — 

Moxambiqoc— MajuuRa.   Nov.  15.  I'JtH  — 

8i  Kittt-81.  Thomas   Sov       mi  ..  _ 

lofal  aoataty. — Amongst  the  ^pera  dowu  for  Hiding 
yeaterday  were  the  following  - — "Ob  the  Bofraetiva  Indicea  m 
the  Eimneata,"  by  C.  Outhberteop,  oammnnicatad  T. 
IWton,  F.K.S. ;  <* Ob  Galvwie  Ctila  nroducad  liy  tha  Action 
«f  ligftt,"  preliminuy  eamannfartiaiL  fegr  Br.  U.  Wildemum, 
commnnicated  by  Dr.  L.  Ifood,  F.ItS.  A  donor,  vbodesirea 
to  renuin  anonj-moua,  has  placed  a  sumofXI,000  in  the  bauds 
of  the  treasurer  of  the  Kuyal  Society,  to  be  devoted  to  the 
;n1\ ;i]iceniint  I'f  Miciico.  By  his  wish  JE500  of  this  gift  is  to 
bo  placed  to  the  crtniit  of  the  "  Cutaloguo  of  Scientific  P.ipers 
Account"  of  the  Koy;U  Society,  antl  the  ntiiainki-  to  thu 
credit  of  the  "  National  Ph3*8ical  Lalmi-.itory  .Vi  i  uimt  '  of  that 
bo«ly.  with  the  n-Miip^t  -.hat  the  exccutiM'  cDinmittee  of  the 

iabonitory  will  accede  to  any  peraonal  wish  of  tho  director  as 

to  it*  azpanditora. 


Doable  acting  Oas  Engines.  M.  Ainu'  W\t/-  records  in 
L'Eflou  t'y  K!<-<  tn,j:i,  the  following'  to.-t.<,  cai'i'ied  out  by  him 
ia.it  .Miin-h  on  a  (ioulilcvui'tiii'^  ;:as  cni;!!!!!  working  on  the  Otto 
cycle.  Tbe  principal  dimenstoii^  of  this  I'^O  H.r.  engine, 
which  waa  built  by  the  Otto  ('ompaay  of  Deutz,  were : — 
Diameter  of  cylinder,  .'iiOmni.  (L'|  -2in.)  ;  atroke,  TOOmm. 
(27-6in.);  speed,  1.^0  revs,  per  miii. ;  weight  per  brake-hone- 
power,  80kg.  (I'Hlb.)  Ga»  waa  funiishpd  hy  a  Deuta  aaa 
producer,  being  cleansed  solely  by  l^vo  i  tikn  m  rii  bW-n.  The 
coal  usmI  had  a  calorific  value  of  14,600  U.Th.U.  per  lb.  and 
contained  -t'l  per  cent,  of  ashes  and  17'1  |>er  cent,  of  volatila 
substances.  With  a  mean  load  of  *2'J2'5  B.B.F.,  tbe  foUowing 
Ogures  were  obtaiuad  >-Ooal  consumed  by  the  produoar, 
161*ftlb.^par  lioar;  water  canaamod  in  the  prodnear,  14011k  par 
hour}  ditto  in  Uia  aembbefe,  S^lSOlb.  per  bonr.  The  tam- 
penton  of  tha  gaa  leaving  the  eorabbere  wae  170^,  aad  tha 
ealorile  vahrn  «  the  gas  ranged  from  3,380  to  3,444  B.II1.U. 
Mr  lb.  Aa  raganU  the  eonaunntion  of  coal,  and  of  water 
for  cooling  tho  engines,  tbe  following  figures  are  quoted; 
<'oal.  0-744lb.  per  n  H.i'.-hoiir  ;  cooling  water  in  the  cylinder, 
46'7lb.  per  b.im'.  hour  ;  oonlinq  water  in  the  piston,  17-6lb. 
per  i'.l!  r  In  II  ■ 

A  Storage  E»tU[f  Eulwiy  Anto  truck — An  iuturifsting 
.iii|il)>-.ir i. ill  of  the  ftor.i;^''  ^i,>tt<  iy  to  transportation  iiiav  be 
aci'ii  ill  tho  Uebijugiiouftt)  cxbiliii.  Si  Ixiuis.  A  8tan4{ard- 
g»n^<'  U  '\e\  is  ei]nip|)«d  with  a  stora^;-'  Vnttt-ry  ami  motors  and 
deM^iioil  for  carrying  materials  or  to  be  ii^-'il  x  locomolive. 
In  its  geneml  construction  the  truck  re''t^iu)ile::  an  ordinary 
slow  speed  electric  delivery  wa;.;on,  except  that  it  is  adapted 
for  running  on  a  railroad  tracic.  The  truck  with  complete 
equipment  weighs  9,.'>0Ulb.,  and  haa  a  carrying  capacity  oi 
lUO.OOOlb.  When  used  as  a  locomolive,  its  drawbar  pull  ie 
1,0001b ,  with  a  speed  of  from  \  (»  '.'l  milea  jier  hour.  It  b«e 
a  subAtkiiinl  -teel  frame  carried  on  four  iron  wheels.  Each 
axla  ia  driven  by  a  Westingbonae  motor.  The  deck,  Cft.  9iu. 
by  lift  lOia.,  ie  constructed  of  heavy  matched  wood,  easily 
n^movable  to  permit  of  access  to  the  batteries.  Tbe  iriieel 
baao  ia  Hft.  II  in.,  the  height  over  all  3ft  7in.,  the  width  7^  4in. 
and  tho  leoKlh  14ft.  4ui.  Tha  track  is  opwated  fmo  ona  and 
by  two  haod  laf«ft— 00a  rtvaniiig  tha  diraetion  of  nmni^g 
and  the  other  giving  fonr  diftrant  apaada  in  dtfaar  dlrectioB. 
Tho  operator  Inaalwaya  nndar  foot  tha  laver  of  a  madianieal 
brakaaadthapaahbvMoBofaaigpMlbalt.  Tha  track  ia  pn»> 
vided  at  both  enda  with  dmwbar  heada  and  with  reoeptadae 
fi.i  i-Ii;u  _i'.  _  t'.i-  ftnrage  hatterv. 

Snowstorms.  Since  the  l»>einniii!j  of  this  week  unusually 
severe  snow^t()nl)^  h.i\r  Im  iim  ri  |nj:  ti'  i  frum  many  parts  of  tho 
country,  e!<.|K>  i  illy  m  the  Nm  lh.  utiil  Mine  damage  and  a  prn«t 
deal  of  inconvL-iiii'in  c  m\>\  <.[v\a\  h.it  been  caust-il  tn  r;»ihvii_vs, 
electric  tramways  «wi  tin'  t.-le;,'r,i[ih  and  iclt'iihone  .sorvictj. 
A  luimbcr  of  telephone  vvins  autl  t'tlon^ing  to  the 

Nittinnal  (.\iiu|>aiiy,  fell  in  .NewcMtlo  iti  or>n8«<|uoncc  of  the 
n.nil.ined  pressure  of  snow  and  wind,  and,  as  the  |toles  and 
vMri's  (ell  ikcross  a  street,  the  electric  can*  had  to  be  stopped 
until  the  olMtnu-tions  could  be  removed.  The  Post  Office 
gives  noti<:e  of  {Kobable  teh^grapbic  delay  to  Yorkshire  and 
all  oflices  nortli,  ine1iidii|g  Scotland.  The  high  wind  and 
the  heavy  fall  of  mow  cauaad  a  aarioua  dislocation  of  electric 
tramway  traiBc  in  Btadford,  and  although  several  snow 
ploughs  and  quite  an  army  of  men  were  employed  for  clearing 
away  the  miow  and  sleet,  yet  anything  like  a  regular  aenioe 
could  only  be  kept  up  mi  a  lew  rontea  within  tha  «ity 
boundariea.  similar  conditiona  exiated  in  Balifax  and  other 
places  in  that  district.  In  Aberdeen  rotarv  fanabee  wore 
eniploved  for  clearing  tbe  track,  and  they  did  thair  work  ao 
wall  inat  tbe  regular  tnwiway  aorriea  within  tha  town  waa 
not  intairaptad)  hut  the  aarriee  on  the  anbnrfaan  routea 
suflbmd  aonawhat from  delays.  In  Uirmingham  and  dii>trict 
simOar  eonditiona  existed,  but  with  the  help  of  snow  ploughs 
a  fair  service  was  kept  up.  The  cltctriL  rar  tratTic  in  \\  nhcr 
hampton  (on  the  surface  contact  svstian)  hivl  t  .  be  .-,n-)ieniicJ 
on  Tuesda}'  owin;'  -  :  I    1 ,  v  snowstorin.^. 

OoiBiMLratiTe  Teats  of  Qas  aad  Electeic  LightinK.-  Tests 
were  C'lmiiifnccii  uKout  a  week  ago  at  the  W«-~inim>iijr  Kluc- 
trical  Tcstiiu  Laboratories,  baring  for  their  object  the  deter- 
abmtioin  of  tho  relativo  photomatrical  eSeieneiM  of  gaa 
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liiCM  I  ul '  Li  I  a  \mI1  fil«o  In- collcctoii,  .iUtli  iui  the 'jiwjitii  cal  infic 
vuliie  iiriil  tlciisity  of  the  g;is  congume'l.  The  clefut 
utidor  tiuil  include  llamitig  »rcN,  u[>oi]  arvK,  uncl(t»(<<l  arrn  i  tin;  two 
Utt.  i  ■.^ill  lp(  (.  <t<^il  wiih  ilifTerent  kindiiof  l  uli  ui  ,  iiuni.itiirc 
arc  luiik|ii«,  iiiciiiidfjiL'L'iit  luiii|i<9,  Xi'iiiKt  lamp,  and  tnuicury 
vtt|»oiir  mm|iM.  All  the  toRU  arc  to  lie  comiuctwl  with  and 
without  tl)e  lani|i  ;;lol)C!i  Amon-;st  cliu  giu^  lam|js  arc 
th(«o  of  th(i  iiii«MiHirieil  j^ns  ty\Ms  anri  of  the  self-intensifying 
|Mttcni.  A  niiiiilN;!'  of  iiii.'HUiloiT<.'ent  ruanclua  of  vnrioiiK  make 
iiro  to  <;xuminud.  Cunciii  for  the  clortric  lampis  i-i  i.lciived 
frnman  a<xiimiilftiorli:tr!i;ry,  the  voltufje  l»ciii^'  finally  :i<ljii»livl 
b7  ft  tfauostut.  I  K  iuriiinuitiMM  wlli  \w  made  of  the  maximiitn 
horiiontiil  intuiiHity,  the  minimum  hori/xiiitut  int«uaity,  the 
niMO  horizontul  iutonKity,  thu  intensity  at  ditFurent  itn^K's  and 
tha  tatM  bemitpliuriuil  inteu«ity.  Limps  intended  for  street 
l^htiiqj  will,  in  ■ddition,  be  toate<l  at  vurioux  height*,  ftfid  th<- 
eurVM  of  foot'Candli  K  will  b«  aacertaiDcd  by  meimi  of  th« 
iktreot  photomoUr  belonging  to  (b*  labumtory.  All  tiM 
■xporitMnt*  in  kbomlory  rn  curied  out  by  mvuns  of  n 
itbolMMtBrof  the  Simmanee-Alndy  "Flicltw  "  tyix;  (Tit:  Elo  - 
irwiaii.  Vol.  UI^  p.  3H0],  wbkli  was  madfl  by  Mcnn.  Alvx. 
WrightX-  Oo.  Aj  the  •twiulanl  of  1  ij^ht  the  llueoiwt  lO^uullfl 
peiitaiic  l:nup  iiHod,  and  thi>  hi-ronil.iiy  fttaodanl,  whu'li  iii 
an  inciuid<'-<<"nt  elcrtrii;  lamp,  is  ilietked  Iwforo  ond  after 
eiicli  day's  lotts.  'I'liesc  e\|iLTiiiiui]tii  and  trnlji  aici  liciii.;  c  an  inl 
out  liv  McKsiR.  I,.  \V.  Wild,  .Siiuiuance  uud  J,  Abady,  iusd  it 
their  intt'iition  to  coUuet  aiid  •nfaeoqm'ntly  |mbltth  the 

ilutu  tiniv  iiltfiini^l. 

Law  between  Air  019  and  Diaraptive  Voltage.  -In  a  com- 
nninii'aiion  to  the  KI<llivt<.  hhi.<eJif  Z«ti*rJtri/t  of  November  3rd, 
lleiT  \\'.  Wi'iukor  rofera  nome  teal^  undarkakon  at  the 
uotwlain  iaciur^-  ttt.liermadorf,  foroatabliebiiiKtberelationHhip 
MtwMo  the  dutruptivo  voltago  acrow  an  adntitAbls  air  gnp 
and  tha  bm|Bth  of  tfat  latiar.  A  5kw.  traoabrawr  (ratio  of 
tAMforawtioit  1^40)  WH  tMd.  It  waa  fol  with  currant  at 
100  ]>er  aecont),  and  a  maxinuun  voltn^  of  lOO.OCM)  volu 
waa  obtainftblei  The  electrodes  uted  connutfld  of  two  pointed 
bnurt  nj<lH,  the  iUijiU'  at  the  a|iex  hoini;  1 1  <le(;s.,  two  bras* 
plate*  with  a  dianieier  uf  ll^Oium.,  ami  --ievcral  braxs  knobs 
with  dianiclers  nf  :!  Inini.  and  ISinni.  respectively.  In  the  t.i^i 
where  Kith  olectiodeji  wetv  {Hiintcd,  it  wan  ob.served  tf  .ir  iln 
viilUip'  intreaMjil  in  acrordancc  with  a  stiaight-line  lav>  iM  iii 
<S,lKK)  volt*  to  UH),000  v«ilt*  for  an  increasi?  in  the  air  j;a|i  ii  i>iii 
l.'lJint'i.  ['  '.iHinitn.  lielow  )S,l>00  volt.«,  however,  the  law  i* 
ri'|>r»i-i<  riti  ii  ]'\  I  I'urvo,  but  the  inten  al  lK.'twi  en  the  ctirvc  and 
llir  -iKiii/lii  Ilia-  >  ill  !•  tinoii.  Similar  i-*  the  case  where  the 
elettiutle^  «:oiii«(!«t  ol  two  plate«.  K'eleri'nee  t<i  the  curves 
|ilott4Mt  by  the  ex|>orimctitei' shows  that  in  this  cflxc  the  stmipht- 
lino  law  is  followoil  ftoni  .'i.'i.Oou  volt*  to  ;'0,(X)0  volts  when  the 
air  gap  !.■»  increuaed  from  .'ItJnmi.  to  UK)nim  Itelow  M.'>,000  volts 
there  is  apparently  a  jump  from  the  straij^ht  line  to  3  curve, 
but  the  jump.  aL:aHi,  ia  ill-delioed.  \Vh«n  one  «lectro<lo  h  a 
]•Ial«^  and  the  Other  a  )H)int.  llie  jump  16  much  more  clearly 
detiut^l.  In  the  cast'  ot  tvv,i  knoli.-  as  .  ioi trodc*.  the  tharaiter 
tif  Uio  pbenottMiran  depends  on  the  way  th«  knotia  are  tiispoeetl. 
If  the  two  knobe  am  one  above  the  other,  there  are  two  die- 
tinrttva  dieruptitv  vtiltagee  for  any  air  gap  front  abont  ftSmn. 
ti>  ICOmni.  Vor  a  fsap  of  IMtatn^  for  imtanoe,  tho  two 
vttlt4t)(«»  are  amtroxintateljr  A7.000  volts  and  82,900  volte. 
WbMi  the  knotM  atv  tmn^l  horinmudly.  the  taw  i» 
ri-pn'M'U'..--l  by  a  >ini:li'  ciw.  -  ir  i' •e^ularilici. 

Municipal  Enxineerinc  on  the  Continent— Mr.  \Y.  H 

lintllry  deli\eri\l  his  Prosiiielitia!  address  to  the  JuniOr  Insti 
tution  ^d  Knginccrs  la>t  Fr  iday.  After  touchmg  upon  water 
wotks  and  M-waj;e  wi):ks  in  Ckrniany,  ilie  author  proceeded 
to  ileal  with  the  nm!Uti)k.i1  supply  of  «liictrival  energy.  In 
l>>r  a  cuiiion  star:v  1  at  tlW'rfclil.  and  thU  waa  the 
tiiat  ticrouu  municiixtl  cleetrit-  Mipply  atation.  Both  theao 
W(^i»  cond(uno«l  on  ih«  ctMrtinninu  i-in'reut  arttein.  He  then 
iwoceedc^l  t«  deecrilw  the  V^kfurt  worke,  tir»t  de<ii.ned 
by  him  in  ISi^i).  when  iVf.  Kittlerand  himtcif  in  their  evi^  c  t 
re)^>Tt  ptv|io»ed  the  adoptitai  of  ait.  n.n^ng  current.  Ihe 
jntat  fi};ht  of  c«iniintione  versti*  altcrnauiij;  curreui.  wi,kh 
«n«a(<<),       ri»*  ti>  theeltvirii'al  exlrihitttm  in  is?l  in  Frjtnk- 


fnrt.  The  <iuo8fi'f;i  w  tlien  ugain  treated  by  Mr.  (>soar  von 
Millar  and  himseli  lu  1 and  rc«alt<Hl  once  more  in  the  recom- 
mendation of  alteniatitjg  airrent,  which,  'nl.  after  a  con 
troveri»y  of  li  years'  duration,  was  auoi»led  by  the  city 
authori'.ii:-.  M:.  Lindlcy  then  priM;fC<le  I  to  describe  the 
Klherfel'i  work.-t,  which  were  extendetl  on  the  alteruatinjj-cur- 
rcnt  «yst«m  in  IH'js.  The  furlh«i  dr'.ei'jj  tti.  iit-  were  as 
follows:  the  raibing  of  the  pressure  from  ;i,O0u  10  +,000  volt*, 
limiting  the  "h  op  in  the  primary  to  [ter  cent,  and  in  the 
sct-ondary  network  to  1 per  cent.,  thus  allowing  largf^  >fnau- 
litioji  of  energy  to  be  supplied  at  any  point  of  tin;  di^-iict 
without  iajurioaaly  afTccting  tho  lighting.  He  then  reterre*l 
to  the  adoptioB  of  the  I'arsons  steam  turbine  in  large  units  of 
l.'J'Okw  ,  and  drew  attention  to  the  fact  that  for  the  Elberield 
statiL't.  die  wDrkmg  expenses  (interest  on  capital  and  abking 
fuud  excludc<l)  pci  kilowatt-honr  enppliad  had  basn  broqght 
down  to  0  7<).  ami  tbo  eoal  eaoanittptioa  per  kilovBtt-Iionr 
ndttced  to  2-651b. 


lUBIUiOS  OF  8GIEHIIFI0  SOGISIIBS,  fte. 

rra-dajr)  FBIDAT,  Stfttmba  isth. 

Civil  .\xd  MixHiM<  \i,  K.-«iisefi;s"  SmiKrv. 
ir.m.   Mm  to  tbs  workb  in  connection  witli  liie  aiiiamMaant  ol 
Vialexia  atUion.   Meet  at  llit  Main  Lana  bookatall. 

r'MTl>U.U.  BoiaiiTT. 

0  p.m.  UMtbg  in  th«  rii7*ical  Labontaioot  Ihe  leahniaalOaOaas, 
tuMoaid  itiMt,  CHy.maii,  hy  hivitatiOtt  of  Pret.  BllwHin  P. 

Thompson,  1''. U.S.  .^Ktuda  ;  il  The  Meft«ut«inent  of  Small 
Differences  of  I'tmic."  by  Ur.  W.  E.  Sunipner;  (4)  "On  the 
Curvature  Metlux)  ol  TcaJtiiug  (teoniotrical  Optics,"  by  Dr.  C.  V. 
Dr;»lale ;  1 3)  "  Exhibition  of  Spreiim  iiB  of  Crystals  showing 
Uie  Phenorocnon  of  LaiiiinouB  Itlngs,"  hy  I'rof.  Silvanus  I'. 
Tbompaon;  4)  ••  On  a  Rapid  Method  of  .\pproilmate  Haimonic 
AaalysiB,"  bv  Prof,  Silvanus  I'.  Thompson ;  ('>:  Exhibition  of 
Apparatus  by  I'rof  IMlbj  ,  Mr.  Darling.  Dr,  ttrysdaJe,  ami  I'rol. 
Tiiompiion. 

Xonin  EAhT  C",^sr  l>»itTeTio>i  or  Es<UM!i:as  am>  SmrnDiLrBas. 
7:.W  p.m.    tiencral  Meuliug  in  the  lecture  Theatre  of  the  UMtKf 
and  rhiloaonbical  Hucicty.  Westcate  road.  Psmt  to  b«  laad:— 
"A  Comnamm  ol  Tettical  a^Beiiaealal  Takes  in  Water 
Tnlw  BoiMis,"  by  V.  R.  Cnramiu. 
HKSTKH  SivM.vrs' Si     1  -     I-.    .  :  rios  or  Klkl-tiuc*!.  EsuWEKliS. 
r  J"  UM.    Ussliiu  in  llie  Mtinioipal  School  of  Tcchuologr.  I'apcr 
to  Iw  lead:  'Btoelrie  Fomr  in  Alaehin*  nien"nqF  H.  C 
JsnUns. 

BATUKDAT,  RoTember  2Stli. 

Oi.<>..on  Ti.iiiNUiL  Couj<ie  StiKSTlMc  SuciSTl. 
7i»fM    Meetlnn  at  3B.  BaOi-itMi  aaagow.  Papiv  to  ht  naa  t 
"The  Heetrieal  Drive  of  hxi*  BeveniaB  Eapaea  woRiBg 

loteniillleiUly,"  by  Ma-jriL-e  Ge^nd 
iKsru  i  iio.M  ui  Kr.ui !  uicvt.  Eni.i.veeimi  :  STtiue^iTa'  BkhOX. 
iO  «.M.  VMt  to  ike  Tmunlliac  Works  of  the  Qiaat  Rerthacn, 
FigendiUyABRiniptonBaflwiV-  Veetatwmsrof  QtanKMRw- 
•troet  and  Cbaring  CHMi.niaiii. 
TUBSDAT,  Movambar  Mtb. 

I.M^Tnt7ii''i  ir  Kr.rtrm'..\L  Cn'.imhis  :  .M.vNiiii  »rTaa  loeaii  fiaCMOSIr 
7.J<'}im.   Slc»lin«  »t  0»«ns  CoIk>;r.    I'mn-r  to  ha  laad:  "<50«» 
pensatsd  AlkrnnliuK  cuneiit  (Tencratvr>.,"  by  Milai  WaUnC. 

Is..nirnoN    r  Civil.  Es..I!«EKB». 
{!  p.m.    Ordinary  Mectin;;     V.\fiit       be  fiBther  AcnHaed:  "Dis- 

trikmion  of  Electrical  I'.nerg;.  .  '  l>y  J.  P.  C.  8b«0. 

VIBKfiaDAY.  HoTemlMr  SOth 

lx~mrnoN  cr>  Ei-|  ..t:.k>l  V^x^im  i  :.-  .  N, •     m >  Skl  i  los 
:  \jV  !■  In     MooUii,:  ai  'J.'.  Vi..  w-ria-stiet;,  \Vr?;imnht«:r.  S  W.  I'm>er 
to  be  Ii^<l:  ••  Motor  (-I'mru;.!!!;  Swiv?h  (ieiir,   by  L.J.  I'uniphrey 

i'  J..W     Dnliiury  M«.-Uni.'.    Pay* .-  to  be  read ;  ■'  Xb*  HriU>Ji  CftD»'=. 
I'r.  liirro    by  Arthui  I.*".  The  Bi#lit  Hon.Sti  MIciiael  Mi«i.»- 
iieact),  15»n  .  ^  Vi  ytniAf- 
nrantT,  Becamb«r  let 

U:  r.i:i  EniIM  i  '  r-.      ■.'ir  IV. 
ji  ji  ..I     Xt.Ti.iv  :!i  iheltenn  r.'nl.uu,'.  H:-li-stteet,  Hngbj,  PSper 
u-i  be  i.n.i.  •■  Sp;ut  >on.'!i  on  ll;tii-.-,pe«d  Eiecuir  Baikwaj 
,  .    , r  W.  (.^arm. 

aATV&BAY,  I>«c«mtMr  3rd 

.Tl'Mi'^  U-VITI  TMV  Ml   Em  II.-- 

AfUrnoon  v  .^il  K>  iofitvl  Uie  Irntorvs  ••.  i  i>/:>ut:ciuig  iu;<'iii»t  al  ill* 
LkHuloD  Cwlis*uin.  »i.  SI«iriinV-Un*.Ti»f*Sfar.s»iaafe- 
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A  MSTHQD  OF  MBISDBIHG  KlfilROHOTIYI 


HY  RL-DOLT  OOUMCIIMiriT. 


Modan  tkctriwl  moliiiiM  wet  u  a  lufl>ly  «*tur»ud 
iB  Uw  inn  of  tht  ancMto  m  wall  io  the  t«etli «  «■»- 
tan.  Tim  kii^dr  tb»  ■tontioii.  the  more  the  ampen^nnw 
d  tlw  SMm  an  dependent  oo  fhn  nagnetic  {h  o|i«rUee  of  the 
ifOB  end  oo  accidental  faulu  in  the  aainetib  aaohaa  blow-holea 
in  Uw  ea«t  steel  or  btul  jointa.  In  aajr  eaae  it  ia  very  impor- 
t«iit,  from  the  designing  ami  manufiictnriitg  pobt  of  vkw,  to 
find  out  from  the  actimf  mtwhine  how  many  kmpet»>tlliiia  are 
renuircil  for  lirivin^  tho  flux  through  the  magnet  yokea  and 
poles,  thu  air-L'np  and  the  tt-eth  of  the  animture. 

The  methtKl  of  mou<uring  the  "magnetic  potential  drop" 
•lescriboii  in  the  follnwini;  artirle  was  ilir  uutiomo  of  Rpefial 
tests,  which  it  was  f'lutiii  necessary  ti>  ni:iki!  >>ii  udu.il  storl 
field  magnets  which  were  suipect«><l  uf  tieiog  faulty  iit  ijualiiy 


Fi«.  1. 

Hud  casting,  and  the  remilu  prove>i  that  it  wan  oxtrenicly  (suit- 
able for  the  purpoao,  Vieiiig  easy  to  mani|'iiI.iT<-  iii  the  aho|iR 
and  re<)iiiring  a  minimum  of  siieci.il  appunitu''  <iv  lino  iidjust 
ment,  which  woiiM  obviously  Icul  to  dniphcatMn-.^  1', 
meanuro  the  "  mnj^nrtif  potcntiui  dro]i  '  Iwtwei'ii  tlie  |ioiiu> 
'I  and  in  the  yoke  of  u  ciiiitinnoii>»  current  machine,  twn 
lamiiuiti'il  iron  cores,  AC  and  HI*,  as  shown  in  Fig.  I,  arc 
placed  on  <i  and  h  respectively  in  the  in.ninfr  shown,  the  L;.ip 
CI)  being  from  ^in,  to  ;in.  My  this  iinan^emenl  wc  have 
formed  a  small  "  magnetic  shnnt"  or  "  l>y  p^tsK  "  to  the  yoke. 
This  shunt  will  take  up  a  small  amount  <>f  the  magnetic  tlux. 
Point  C,  for  instance,  will  ibow  north  jMilurity,  point  1> 
aonth  polarity,  and  »  null  eenpaaa  needle  pUcad  between  C 
and  D  wQl  nmuae  the  poaition  indkated  in  Fig.  %  pobtii^ 


Vm.  X. 


Fm.  S. 


with  ita  aoMh  pole*  to  0.  The  limha  AO  and  BD  eany  two 
Miil%  S|  mmI  Sfe  which  u  <■  exeit*  with  s  ewNnito  that  they 
eomtemet  the  Buj,'netic  potentiat  brtween  »  and  A  °  If  we 
inereaae  the  anpera-tuma  of  81  and  &  tnlHdaotly  to  over- 
power tiie  fltagnelie  force  of  a-b,  then  the  (Ins  in  the 
"magnetic  ahunt"  wotild  rever»e,  the  {Hilarity  of  l'  would 
heoome  north  and  the  (Miknty  of  |)  south,  and  our  coni|us-< 
needle  would  jxiint  .is  sh  iwn  m  Fi^'.  '■'<.  If  uc  .nlju-t  tiji- 
current  in  and  S,  so  that  the  ciniip^us  junt  begins  to  move 
from  ouu  i>osition  to  thi:  other  the  luagiiftuiiiolive  furce  of  tlic 
coil  is  einml  to  thu  1M>.  between  n  ami  I;  and  tlm»  repie-'»ent- 
direetly  without  any  further  calculation  the  amount  of  ampere 
turns  reijuirol  to  ilri^e  the  tlux  through  the  yoke  of  the 
machine.  Fiom  the  aljove  it  will  readily  Kc  »ccu  that  it  ii  not 
noceemy  to  have  a  very  good  tittiug  joint  between  the  field 
rngaet  aad  the  teat  eorea,  thk  being  •  aero  method. 


The  nietli<ul,  as  heic  applied  t<i  the  yoke  of  a  eontinnoiw- 
ourrent  machine,  can,  nuturall),  be  used  in  aiiy  case  where 
magnetomotive  force.s  are  to  be  measured.  As  to  the  exact- 
ness of  the  method,  I  may  say  that  this  was  tested  by  measuring 
known  values  of  known  magnetomotive  force*  an<l  by  summing 
up  the  different  potential  drops  in  simple  as  well  a»  in  mors 
oomplimted  magnetic  circuits,  and  it  wa«  found  that  the 
meeauwnaiitaagrNdsufiiciently  well  for  all  practicul  purposed. 
For  initanee,  the  measurement  of  a  known  value  of  aui)K>te- 
uims  was  carried  out  with  satisfactory  results  on  a  choking 
coil  in  which  the  drop  of  magnetic  potential  ia  the  iron  waa 
intlpiHimiBt^  and  ptactieally  the  full  amount  «f  the  ampere- 
'  I  the  choking  coil  ooold  he  maaaured  by  the  a|pamtaa. 


>'lo.  t. 

Among  many  other  mfaaorenMita  the  meet  bterestiug  {wr- 
haps  is  that  of  the  magnetic  potential  drop  in  the  different  parts 
of  the  magnetic  cin nit  of  a  contintious  current  machine.  Fig.  4, 
<lrawn  from  a  phutogruph,  ^hnws  (he  apparsttiB applied  toacon- 

tniuoiia  CMiTi'iit  machine  by  Mexsrs.  Cromplon  S:  Co.  An  actual 

ineasuremclit  s!i(i"r'l  !li,it  thcliop  in  the  yoke  h-us  .'MO  aRipeie- 
lUnis  ;  over  the  .111  j.i|y  iiid  li-etb,  luO  alnpei  e  t?ii  ii.s  ,  uwr 
the  teeth  alone,  I'.oo  ,iiii|,,.|e  tutu*.  The  actual  .im|>ore  liinis 
on  the  field  of  the  machine  were  7,'I0U.  The  dilleience  between 
t  his  aatmmt  and  the  sum  of  the  aingia  maaaarementa— that  ia, 


A.t.  .., 


tta.  fi. 

7,300 - (6,400 ■(•30Oi  =  600— rt-piesents  the  drop  in  the  two 
poles,  or  300  am|)ei'e  lunn  for  each  {>ole.  Fig.  •'i  shows  a 
diai:t-.immatic  sketch  of  the  magnetic  circuit  with  the  figiirea 
inseited  as  tlicy  "ere  actually  determined  by  the  apjMU'atUS. 
To  shield  the  comitass  neeille  Inun  the  influence  of  undesirable 
stray  lines,  ihe  compas-i  can  be  sinioiindcNl  by  a  ^jnall  iioii 
lio.\,  U.S  shown  in  Figs  4  and  <1. 

From  a  great  numliel  of  apjilicalioli.-s  wlmie  thi;;  a|>parafiis 
may  be  used,  we  may  mention  the  followiiiL'  ; 

1.  Measuring  the  "  drop "  for  the  different  yokes  and  pai  u 
«f  a  eootintiona-curreat  oMehine  ao  aa  to  detect  img^laritiea 
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and  blow-holes  in  the  iruu  liy  s|)Li:i;il  nnun>;('m.;nta  this  CAii 
•1(0  be  applied  to  the  pik'^^. 

-.  The  HppuratiiR  can  In.' u.tcd  to  obtain  the  full  nia^neti^ing 
curves  of  thi'  .inii;«tnre  teeth  of  elei:tiii.al  niaL'tiima  v,  w  hich 
otherwise  would  In;  A\uilablo  only  by  calculation.  \Vith  this 
te»t  the  flux  can  be  <leterniined  iu  the  oi  diiiury  way  by  i  turning 
the  machine  and  uifo^urin^  the  voltajie  on  the  armature. 

3.  It  can  he  applied  for  detecting  bad  joints  in  any  put  of 

the  yoke  of  continuous^unent  auchines,  which  — 

i^ive  rise  to  "  ottt-oMwfamae "  oaenmiMM  iP  — ' 
puallAl  coupled  armutiVM* 

Vlg.  7  (hows  a  peenUu  KppKMtioii  of  tlw  method  for 
measuring  the  conunoolu  cnmnt  in  »  eondnetor— My  a 
feeder  cable — withont  imerting  an  unpomnotar  or  cutting 
the  cable  in  any  way.  An  Imi  yoke  canTinx  the  nmgnetieine 


with 


Ftai  & 


eoibonita  Kmba  i«  p'lt  uvor  the  coniiu' tm.  and  the  toils  of 
the  yoke  ex»'ife«l  m>  thai  the  Htix  in  the  ma^-net'c  yoko  is  zero, 
which  can  1m!  af<  crt  lined  by  im  ans  <if  tiie  ri>in|>as»  neeille  in 
the  way  de-=icribe'l.  Tosts  carried  out  ihow  tliat  an  ai  curacy 
of  within  1  or    ]>er  cent,  can  be  obtained. 

"With  reganl  to  die  -cnsitivene-s  of  the  method,  1  may  say 
that  with  a  good  i  on.|ii--^  ticcdlc  a  tliscrepancy  of  1  or  -J  per 
I'ont.  from  the  Iwlancing  amount  would  iniiiiaic  it«<>If  by 
making  the  needle  move  to  one  or  other  position 

To  ascertain  balance,  other  way*  have  hcen  tried  besides  the 
eomnua-needle  method,  but  the'lattcr  has  liecn  found  to  be 
the  beat  I  may  mention  one.  ficaidea  the  exciting  coiU  S, 
and  8m  an  explorinjc  coil  watt  placetl  on  tbe  magnetic  ah  tint 
einmit  and  connected  to  a  milli-voltmeter.  To  awertain  if  the 


Sto.  7. 

balance  wx^  olituiiicil  —  ^,..,  if  th<!  shunt  circuit  .lid  not  carry 
any  Ibix  — tbe  majjnelic  rcsi^-aucc  ..!  the  shunt  wnt  altered  by 
inserting  ati  air-^ap.  The  excit.ttion  in  S,  and  was  then 
a.ljusted  until  no  deflection  was  indicated  on  the  milli  volt- 
meter,  wlu  ri  tf.c  magnetic  icM-Lartcc  was  thus  varied,  showing 
that  Vialance  t;a  i  been  olitained. 

I  hiue  to  thank  Measrs.  Denoon  and  Steinhaua^  of  the  teat- 
i<>'  in  ^taiT  of  Messrs.  Crompton  &  Co.,  for  carrying  out  these 
expetimonta  for  me. 


1  ■  .pi 
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KIW  TOBK  RAPID  TRAHBIT 

{Continued  from  yttgc  170.) 

Two  novel  safety  devices  chjuelv  allied  with  the  aignalling  i-ystt'iii 
may  Ix'  here  dcscrilvod.  The  liii*'  in  un  emergency  train  «top 
oiH'iat«<1  fiuni  tilt-  Bt.itiuiia.  It  I*  designed  to  place  in  the  haniU  of 
station  altetidaiit.-i,  or  otln-rs,  the  emergency  control  of  sicnak  upon 
all  adjacent  approaehing  tracks.  The  protection  afforded  is  similar 
in  principle  to  the  emergoucy  brake  handle  found  in  all  pasaen^r 
can,  but  c^peraUM  (o  vara  all  traina  of  an  a»lranoona  dangar  aan> 
Stion.  To  provide  aa  perrecUy  aa  ptaelicaUe  for  andi  eendMona, 
it  hii'i  l.cpii  amingeil  to  loop  the  control  of  algnablnto  m  enienfencv 
lioN  ket  III  a  conspicuous  poaition  on  each  station  pluidiriii.  Th<> 
)m*liiiiu'iit  1  Inutonon  this  box.  somilar  to  that  of  the  fire  alunn  Ni^iiu!, 
will  ■<,■:  >i^;iiii!n  immediately  ailjiu  i'nt  to  stations  in  the  face  of 
train.'*  a|>iir<iaelunfr.  that  all  tratlic  may  be  i^toppe  i  until  tin- 
■  lanifcr  camlilion  (ciun'.cd. 

The  second  .safety  apphanoc  is  the  "  section  break  "  and  cnisn  ovtr 
protection.  This  eoniti-itti  of  a  special  emergency  ugnal  plaoed  in 
advance  of  each  separate  itrclion  of  (lie  third  rail ;  that  ia,  at  points 
wImm  tnina  move  from  a  Motion  fid  by  one  sab-itatieBWtlHiM 
by  another.  Undor  such  eoodiriona  the  contact  shoai  of  tbt  train 
temporarily  span  the  break  in  the  third  rail.  In  ease  of  a  seriooa 
overload  or  (fronnd  on  one  seeticOi  tbe  train  wiring  would  uiomen- 
tarily  act  as  a  feeder  for  the  section,  ami  thus  possibly  blow  the 
train  fuses  and  cau^i  -ertous  ililiiy  ujitil  thev  could  be  replaced. 
Iu  order,  therefore,  to  pn  vent  liaiiiti  passnit;  from  a  section  charged 
with  the  full  f.cn:ial  pu-.i  nt  nl  into  a  ilarigcroui-lv  overloaded  or 
ffronnded  section,  an  u^'«rluud  relay  has  been  inntallvd  at  each  sec- 
tion break  to  Mt  a  "  ctop  "  liffnal  in  the  face  of  an  approacfaanc 
train,  wtiich  holds  tbe  traul  until  the  abnormal  condition  is  removed. 
The  apparatus  is  applied  at  aU  aeetioo  break*  in  the  thiid  mil  and 
at  all  cross-overa  wneredw  train  might  paaa  from  a  fhird^rail  1001100 
in  one  track  to  a  different  one  on  another  track. 

On  express-line  tracks  an  effect  of  this  isignalling  mei-hanism  will 
be  to  throw  till'  home  sit'icil  In  ilaiiijer  at  the  iomc«!  Mmk  in 
advance  of  ihi-  thiol  mil  i.  ,  rmii  hretik.  The  inel(.n<!  m  njicrnlsoii 
of  tlii»  signal  control  oicrliaiiisni  i-i  iiiteresiinj; ;  \i  c.;ii».sls  of  a 
<lilTer"ntial  iii;ii?vjetii-  niichani-in  with  rotating'  ariimHin  ,  one  of 
the  magnetic  cuds  being  ronnceteil  hetween  tJie  ihiixl-rail  and  the 
k'round  on  one  iide  of  the  acction  break,  and  the  other  mafDClie 
coil  similarly  betwoen  the  third-rail  and  the  ground  on  the  other 
sideeftbelmak.  men  both  se4-tioni«  of  the  thiidnil  are  fully 
chaifid,  Ihoie  raagneta  operate  so  a»  to  annul  each  other,  eo  thai 
tbe  armature  is  not  nttrnrte<l :  if.  Iiou  i  ver,  the  current  ■nppl>  >i< 
removed  from  eitlier  section  of  the  ihird  rail,  one  of  the«e  magnetic 
ci.Us  Itecoinen  iiuiprrntivc.  while  the  oilu  r  is  .itill  niat^ietised,  and 
the  rcKult  ialh.it  tb.e  dilli  rential  action  is  letnovcil  and  the  armatun- 
is  strongly  allnwted,  and,  by  lifting  a  ci  onicr  Wf  i^^ht.  laeaks  the 
contact  In  the  control  circuit  of  the  nem.  <  li  1:0-  ^iliiiiiI  iu  mlvance 
of  tliis  point.  This  sets  the  homo  signal  to  dani;er,  aud  in  turn  the 
distant  njpial  at  llw  fttithoeUoek  In  advaaee,  to  pnivoat  ttalna  from 
appnaelung  the  oeetlon  nnder  theee  cimametaneM. 

Upon  the  local  tracks,  where  n  Mock  signal  is  not  un^d.  a  special 
type  of  aection-breek  signal  will  be  uiicd  for  a  .siinilar  purpose  and 
prevent  traina  from  approaching  a  section  break  when  voltjigcs  lUW 
unequal  on  either  side.  This  tvpc  of  signal  is  operated  by  a 
ditferenllal  relay  of  Kp<'ci«l  construction  and  sives  a  colour  indica 
lion.  In  thiti  caw  a  wanting  of  npproiicbiiig  trains  i»  funiished  by 
a  special  box  plainly  marked  "  S  \K.:  v.hieh  indicates  by  a  red 
bsbt  for  danKer  or  olop. 

Kt  crue*-ovHa  and  ndinffs,  where  it  is  iviimlarly  desired  to  prevent 
trains  from  craming  over  bgm  one  third  rail  eectian  to  anothor  in 
ca«!  ofnncqaal  voltaKw  upon  the  third-rail  Ketiona.  a  dHTcfent  pro- 
cedure ic  necessary.  In  these  caseii  .->  <pe<-iid  form  of  indication  is 
to  be  nsed,  which  will  show  tbe  lower  man,  or  those  inelmrge  of  the 
interlocking  switches,  whether  is  i<i  <r<fv  for  IraiiiH  to  U'  passed  mcr 
from  one  sectMii  to  .iiLntlu  r  .ir  iini.  Tliii  «ill  he  acroiiiphslu  d  ii'. 
means  of  vertical  -cah  \  ultim  ters  arniiii.;.'d  sidi  hy  side  and  connc.  ted 
to  the  third  rail  strtinii^  ..n  1  ither  ^;■U■  of  the  cr  j^^  over  ;  \>y  a  lucre 
glance  at  the  \  ultnieter«,  the  switchman  can  easily  see  whether  the 
voltages  on  lioth  sides  arc  suITieieiitly  near  together  to  permit  trains 
to  croaa  over  safely.  There  has  also  been  installed  a  siiccial  emer- 
oeney  signal  system,  embodying  pravimm  for  entting  off  power  from 
the  oontaot  rail  in  ease  of  imminent  danger.  In  tlie  booth  of  eecfa 
ticket  seller  and  at  cverv  manhole  along  the  west  side  of  the  anb- 
way  and  its  branches  is  placed  n  gliwo  covered  Imz  of  the  kiod 
generidly  used  in  laru'o  American  cities  for  ftii  ahinn  purposes.  In 
ease  of  accident  in  tiie  subway  svliicli  iiiay  render  11  dt  siraljle  to  cut 
if.  p.'wer  fr'iiri  the  contact  rails,  ihi..  n  •.nil  can  he  m  •  niiiplished  bv 
■t.MK;--.i.'  til"  u'las-  iV'jii;  'jI  till'  •■iiMT.!'-  rv  aii-l  pnlhut'tho  hooK 
pr^n  idid.  Special  emergency  circuits  are  so  arranged  that  pulling  the 
lionl>  n  ill  instantly  open  oil  iheeireuit  breaken'aladjncenisub-atationB 
lhrou(,h  which  the  eontnci  raUs  iu  the  s4!Ctiou  iitfected  receive  their 
onpoW  of  power.  It  will  obo  inatant(y  report  the  lociuion  of  tbe 
tronbn,  aumnciator  gongs  being  located  In  the  stib-stations  from 
which  power  ia  onpplted  u  the  acelion.  hi  the  troin  diapatehera' 
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ofHcM  knd  iii  the  oflice  of  thv  general  8U|>eriiit«nd«iit,  in»Uuitl,v 
iiitiuiMii}^  tho  iitimbcr  of  thr  bux  which  hm*  been  pullen].  Anto- 
iniUio  roconiin;;  <lv>  ievx  in  tmiii  di»pi«teh«rs'  oliices  and  tii  the  ofhce 
uf  the  t;<-nfml  Mipi-riiitt'iidetit  oImo  »ol«  the  tniiiiber  of  tho  bux  pulled. 

An  iiiiportiuit  feature  of  ihn  MKniil  and  ititerlockiiig  »urk  i«  tho 
proviiiiuii  of  uupply  fur  thb  .'rtlU  volt  ultenukiintj  current  diatribiiliun 
iiiuins  thruughoiit  the  aabway  HV&teiu  and  for  the  lo«-voltaj;c  direct- 
eiirrvDl  tttontfto  buttery  supply  nnuns,  i/^teiidiox  to  all  siguala 
tlirouKhuul  the  »\'-teui  fu  upemtint^  the  VBl\e-cniitrolllnK  lua^piets, 
and  aliui  for  lli<-  c-oiiipnrsMxl  air  supply  Hvxtetu.  The  alternatiuK- 
ciirrcnt  lOHiii  m  fe<l  by  it(i\en  luotcir  gviierHtoro,  arrang«<i  to  (>penil« 
in  multiple,  enrh  of  which  is  of  MOkw.  capacity,  gi-ni'ratinK  iiinKl«- 
|ilia«e  nlttmiitiiii;  current  at  00  cyrlea  and  •'>U0  Nidta.  They  an* 
lucaltil  M'paratcly  in  icven  of  tlie  more  important  «ub  atatioim  of 
the  line.  Four  of  thcw  nmchine*  oc  uld  dehver  the  whole  current 
re4{nirt<il  for  oppntting  the  enlin'  nyittem. 

Cuntiiiiiouii  current  for  the  HigiuJ  operating  luajpirtt  in  mipplird 
b>  viKht  groups  of  Ktoragc  buttery  seta  in  duplicate,  loeatenl  at 
eonxeiiieiil  poiiito  in  the  Kubway,  uiually  in  signal  towera.  I'.hcIi 
battery  liiw  a  cap<U'it\  of  4'iO  aniprrr-houra,  and  the  two  setH  iit  en<-h 
battery  Htation  are  oprratt  il 'ulU'rnat«1\ ,  one  living  rhar^'ed  while 
the  other  is  di»charging.  Tlii'  batlcrien  ur«  chantitl  uy  atnall  tuotor- 
gencratorK.  driven  by  current  from  the  (UlO  vnlt  rontiuuoiiH  rum  iit 
propitlition  vysteiu,  one  being  located  at  each  utorage  Intlery  point. 
They  doliviT  to  the  stonu-o  batterien  at  '25  volts  potential,  the  menu 
voltuxe  of  the  Imtlery  itM'lf  being  Iti  volta. 

The  roniprvaFed  air  anpply  for  the  varioui  signal  nu'rhanimuK 
and  •wilt'lira,  Uie  uutoiuotic  cur  atop,  iic,  ia  aupplied  by  a  'iin.  main 
extendiiis:  the  lenKlh  of  the  ayateni.  Tliia  main  ia  fed  by  aix  it5  u  i>. 
ele<-trieally 'driven  ronipotind  air  compreasora,  three  being  reserve 
imita.  They  ore  drivrMi  by  Wei«tmghoii>4.>  continnoua-current 
inulunt,  taking  current  from  the  contitmoui  current  'b<i«  ImrK  at  the 
KUb-atationa  at  from  -UK)  to  TOO  Tolt«.  Koch  of  iheM)  compn'owra 
hoM  It  capacity  of  '.SKI  cubic  ft.  of  free  air  jier  minute,  dcliven^l  mto 
the  <iiippl\  ayittcni  al  a  proasuru  uf  frotu  liOlb.  to  7'tlh.  per  !ii|uare 
nich  liiey  are  aiiloluatically  controlled  by  the  rise  or  fall  of  air 
pn-aaurc  in  tho  aystenj.  \  prc««ure  gautfc,  opi'nttnig  upon  the 
Itourlon  ateom  gauge  principle,  ia  arranged  to  make  dilli  renl 
coiitjicia  for  certain  raaxiiuuni  and  minimum  pri-itxuri'».  W  Id-u  the 
prei'iure  falU  sw  aa  In  clom  thr  upper  contact,  current  i*  di  liM  n  d 
to  iin  aut4>matii'  awileh,  which  opernten  a  mrchaninni  in  such  :i  uiiv 
KH  to  moM'  the  starling  re«i«lanc<'  awitrh  for  the  air  compre-cor 
driv  ing  motor.  Tlii*  inechauiani  ix  so  luranged  tliitt  whi  n  thr 
«larting  rcaiatance  is  cut  entin  ly  out  and  the  motor  i*  up  lo  api  i  d. 
the  starting  awitch  ia  hulil  nia^-m  tically  in  pla<-< ,  and  tile  tolenoid 
ia  actuated  »o  aa  to  throw  the  load  ou  to  the  coniprevaor  to  caua<<  it 
to  deliver  air  to  the  ayateni.  Thia  unic  action  atarlo  the  How  of 
cooliiu'  water  through  the  cylindi  r  jackelti  of  (he  ciunprexxor 
cvlindcr.  and  automatically  otlwita  oil  to  tin-  cylindei-H  ami  iM  ariuk'x. 
\Vlien  the  air  pre^aure  in  the  Hyatem  riaci  to  tho  prtHletennined 
ma\iniuio  the  oppimilc  contact  ia  made,  which  eauwa  tho  load  t>> 
be  removed  from  the  cotupresaor  by  closing  the  d<divery  of  tin 
ayatcin.  and  alsti  hIiui*  <io»vn  the  motor,  tho  |«<  lii>l  «  iiti  r  supply  for 
the  compreoaor,  the  oiUng  aysiem  beini;  also  iiiciilenlally  shut 
off.  Ill  thia  way  the  compn  sHor  ia  always  starte<l  uiiloiide<i  and 
aloppeil  tinlondcil,  tho  action  being  entirely  automatic,  so  that  no 
Httentioti  ijt  n  iinircd  :  it  ia  de-^igned  to  reapoiid  to  v  iiriatiooK  of  air 
preakine  of  .'db.  or  le«i«,  aii<l  0|HnUi  »  very  sa)i>.fnct4<rily. 

Hii'  interlocking  aviitum  employed  in  the  lubway  portioiix  of  the 
line  l^  i>f  the  WestinghouM'  clcciro-pneiitnatic  type,  while  in  the 
elevated  portions  of  the  line  luechaiiical  interlocking  has  been,  in 
mine  caM'H,  proviiU'tl.  'Ilic  iiil<-rlucking  tuochiiuiK  ore  houaoil  in 
■leel  concrete  "  towera."  An  unusual  typ«i  of  switch  iiiovenienta 
and  interlocking  mechaiiiaiii  is  requirtsl  in  the  subway  irialalliition 
on  account  of  the  conlineil  apace  luid  cramped  conditions. 

The  riijini  i  rs  of  the  Inlerlmrongh  C'onipanv  ifoliHcil  at  the  very 
outaet  the  iinpordiiice  uf  iiiiiinlainini;  lights  in  the  •■iibway  inde- 
pc'ndetit  iif  an\  Inuporarv  iiitemiplion  of  the  power  n^i-d  for  light- 
ing the  citra, and,  in  pre|Kiriiig  their  plana,  they  pixiv  ided  for  lighting 
the  aiibway  throughout  ita  li  ii^'lli  fioin  ii  miuio'  iiidi'|M  mleiit  of  the 
main  power  anpply.  For  thia  purpose  the  three  1.2-'i4)'kw.  ulti  rnatoi>i 
mentioned  in  the  description  of  the  power  liou«'  convi'V  cnrrenl  to 
the  iiH-iindehceiit  l»mpM  iiaod  solely  to  li;;ht  the  subway.  The  ILIKHl- 
volt  priiuary  ciirtent  ia  conveyed  through  paper-irisnlutnl,  lend 
ahcHtheil  eiiblfs  t<i  trnnnfoniiei's,  liK-alt-)!  in  lire  pwol  compnrtiiients 
ailjneciil  lo  the  platforms  of  the  puivsi'iii;cr  xlaliouH.  Tbi  »e  lran»- 
formers  ileliver  current  to  two  separate.-  systems  of  M'«imihiry  wiring, 
one  uf  which  la  aupplieil  at  a  potential  of  I'JU  volts  and  the  other  at 
600  volts.  The  general  lighting  of  the  passenger  station  platforms 
ia  elTocted  by  14  c.n.  and  H'i  c.p.  incandeacont  huiipa  supplied  from 
the  l'10-v<dt  secondary  wiring  circuita,  while  the  lighting  of  the  sub- 
way »«ictio08  between  adjacent  stutioiw  ia  aocompliahvd  by  incuii- 
dMoeni  lamps  connected  in  aerieaof  tiveacroas  tlie  tiOO'VoU  lighting 
circuita.  As  an  additional  precaution,  a  number  of  Limps  fed  by  the 
contact  roil  circuit  hate  been  installed  upon  the  stairwaya  lemhng 
to  passenger  statii>u  platforms,  at  the  ticket  booths  and  over  the 
triw'ks  in  front  of  the  plalform.s.    This  uill  provide  light  sulllcient 


to  enable  p««M'iigers  to  sec  atiurways  ojid  the  ediies  uf  the  station 
ptatfonua  in  com-  of  temporary  failure  of  the  general  lighting  system. 
In  lighting  the  subway  between  paaaenger  stations  it  is  deairable, 
on  the  one  hand,  lo  provide  sufficient  Ught  for  track  inspection  and 
to  penuit  employ<8  paisaing  along  the  aubway  to  see  Un-ir  »uy 
clearly  and  avoid  obatnictiona :  but,  on  the  other  liaiul.  the  lighting 
must  not  b<'  so  brilliant  as  to  interfen-  with  eiuy  sight  and  recog- 
nition of  the  red.  yellow  and  green  siKiial  lamps  of  the  block  signal 
M.Nstem.  It  is  necessary  also  tliat  the  hghla  for  general  illumination 
be  so  place<l  that  their  rays  shall  not  fall  directly  upon  the  eyes  of 
opproacliing  motoniien  at  the  head  of  trains  nor  annoy  passengers 
who  may  be  reading  their  papers  inside  the  care.  The  coiulitione 
iiiipoMsl  by  tliciie  r<iiisideralioti8  are  met  in  the  four-track  sections 
of  the  subwav  by  phtcing  a  row  of  incondewent  lamps  bt-tween  the 
north'liound  local  and  expreos  tracks  and  a  similar  row  between  the 
south  bound  local  and  express  tracks.  The  lampa  are  carried  upon 
brackets  supported  upon  the  iron  columns  of  the  aubway  structure, 
sMcceMive  lamps  in  each  row  being  0Ott.  apart.  Tin  y  are  locatevi 
a  few  inches  nliove  the  top*  of  the  car  windows  miil  with  reference 
to  the  direction  of  a|>proachint;  trains  the  bunp«  in  <wh  row  are 
rarrieil  upon  the  far  side  of  the  iron  columns,  liy  which  expedient 
the  eves  of  the  approaching  motonnen  are  suthciently  protected 
against  their  direct  ravs. 

.\ii  interesting  innovation  is  lhi'uai>of  eWlric  heat  in  the  pa«M«ti. 
gi  r  stations,  for  which  ptirpime  a  mimU-r  of  the  metallic  "  utica strip" 
lieaters  of  a  s|M'<-ial  model  hii\  f  been  installed. 

The  average  speed  of  express  trains  b«twe<>u  City  Hall  and 
I'l.'ith  atrei-t  on  the  west  side  approximates  'J6  milea  an  hour, 
including  stops,  and  the  maximum  speed  of  traina  ia  4.'>  miles  per 
hour.  An  evpreu  train  of  eiKht  cars,  to  conform  to  the  achedulo 
speed,  requires  iSii  aiupvrrs  at  ,'iTU  volts  when  starting  from  a 
station.    These  high  accoloniting  conditions  necoMitatod  a  very 


Km.      — ViK«  or  Cva, 


substantial  desitfu  of  car  body  and  truck  (see  Kig,  1:1)  and 
iiioton*  of  ample  si/e.  although,  ou  the  other  hand,  the  weight  of 
the  cor  an<l  its  oi|uipmcnt  had  to  be  kept  ilowii  as  much  as  possible. 
.\  liappy  boliition  of  the  problem  seeiiied  to  luv  in  the  uae  of  atoel 
cor  cuualrucliuu,  but  the  limitatiuiis  of  civr  bmliling  6acilitics  pn-. 
veiitod  »  autViciently  eurl)  nroiluctioii  in  steel  al  first. 

I  )n  account  of  the  siwcuU  traflic  conditions  existing  in  New  York 
City  and  the  restricted  siding  and  yard  room  available  in  tho  (tlb- 
wav  .  it  was  decided  that  one  standard  type  of  car  for  all  daaaes  of 
service  would  introduce  the  most  flexible  operating  conditions. 
Ill  order  further  to  provide  cars,  each  of  which  would  bo  as  safe  as 
the  others,  it  waa  lasential  that  there  should  be  no  difference  in  con- 
structional alrcnglli  between  the  motor  cars  and  the  Hail  cars.  .\ll 
cars  wer«',  therefore,  made  of  one  type,  and  can  be  useil  inter- 
cliiuigeably  for  either  motor  or  trail-car  service.  The  motor  cars 
e-irrv  b»ith  motura  on  the  some  truck  —that  is,  they  have  a  motor 
truck  at  one  end  carr>'ing  two  molora,  one  ge«rC'd  to  each  axle.  The 
truck  at  the  other  en<^  is  a  trailer  niid  carries  no  motive  power.  The 
length  of  the  wooden  cars,  of  which  ofX)  were  or\iercd  in  December, 
19tK2.  is.'ilfl.,  .md  theiv  is  sealing  capacity  for  t'l'i  passengers.  The 
platforms  hnvf  sliding  tUton  instead  of  the  usual  collapsible  gates. 
The  sti  cl  iiiidi  r  framing  provides  a  rigid  and  duntblr  bed  stmclim^ 
for  tninsmitting  the  heavy  motive-power  stresses. 

Somp  features  of  interest  and  of  novelty  in  elt-ctric  cor  constnic- 
tion  Were  introduced  in  the  form  of  wooilen  frame  members, 
reinforced  heavily  by  structural  steel  shnpea.  The  aide  sills  are  of 
•Sill,  channels,  which  are  endosol  on  both  aides  by  white  oak  tiinbera, 
and  the  centre  sills  are  bin  I-beams,  faced  on  both  sides  with 
southern  pine.  The  car-body  end  sill*  are  also  of  steel  shapes, 
stcurely  attached  to  the  side  sills  by  steel  castings  and  forging?,  the 
eiid-siU  channel  being  laced  with  a  whiU'  oak  tiller,  raortiped  to 
rieeivo  the  ear-body  end  posts  and  hrnci-d  at  each  end  bv  gusset 
plates.     The  liodv  bolster  is  iiinde  up  of  two  rulli>d-»t*'«l  plates 
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bolteii  tagethw  Hi  lb«lr  eoA*  nud  supported  bv  h  ateel-dmw  c«Kting,  1 
the  endi  of  which  fonn  a  Mpport  (or  (he  centre  aiU*.   The  flooring 
ininde  the  ear  is  donUe  u>d  of  uiaple,  with  Mbwtos  Are  felt  b«tween 
the  l«>-«r».  imd  t»  prait««t«d  below  by  Htcel  plates  and  "ttmiuite" 

(■■hMt<^*)  b^iii-'1.  Tlic  mr\r'  fnariin^  of  the  car  U  of  whilo  asili,  doublv 
MMVd  lintl  lu'  i'iiU  trussi  Tliero  are  seven  composite  nTought- 
iron  carline*  torged  in  »hape  for  the  rocf,  pRch  sanilwiched  between 
two  white  ash  curlinos,  and  with  whlC<  iiit<>ruiediatc  cArUntn. 
The  platfonn  pwU  are  of  cimipmuid  <  ■  n -tiuciioii,  wiUi  ivnti- 
tclescopuiK  postti  of  stdvl  bur  s  in.Ki  i  In  i  :m  |  'a.  i  n  white  ayl)  post:) 
at  cornon>  and  eeutrea  of  ve^tibnlcil  platfonn*.  These  po»Mi  are 
serurety  balt«d  to  the  atMl  kmnlodml  nllii  th«  atotl  anti-telc- 
aeoping  flait  fadov  the  floor  ana  to  the  hood  ot  the  bow,  which 
MTvee  to  reiufbrce  it.  This  bow,  it  might  be  mentioned  in  this  con- 
neetioa,  ia  a  heavy  ^teel  angk^  in  one  piece  renebing  from  plattr  to 
phttc  and  extendini;  back  into  the  car  6ft.  on  eacli  side.  By  this 
eonstruction  it  is  l>clicved  tliut  tlio  car  Iruming  1>>  practiinlly 
ind«-«i!ni<'*'Wr.  In  i-iui«  of  uccideiit,  if  on<-  plntfnrrt:  •<''<-iili1  rirl*-  ii',  r>r 
st.l.iIm  I".  N  i  ;.  inetal  would  have  to  nIh  ihi  i1  nil  ilic  jin.>i:. 
btiyrc  tiu'  tuaiii  wxly  of  the  car  wonl  i  l  i  r.  ii  luni,  wliicli  wimid 
afford  an  efTective  means  of  protection 

l-'or  the  Ughcing  circuits  in  the  car  atlexibk^  .nleel  conduit  is  used, 
and  a  ^peciiU  jnnetion  bos.  On  the  ade  and  upper  roofl,  VH*  the 
li);htiog  circtutx.  a  «trip  of  duet  iron  ia  aeciirely  nailed  Ut  Hi*  roof 
boards  1 "  f.  11  •  ]Sv  ciuiviu  is  nppUix),  The  wires  under  the  floor  are 
riuTiv>i  >lni  u  uf  asbiii'toii  cvniponnd  moulded  into  suitable  (onus. 
tsiMCial  prevAUtioni*  have  been  taken  with  the  insulation  of  the 
WUtM,  the  specifications  calling  (or,  flr<l,  a  Iamt  <i(  |Mipi-r,  next  n 
layer  nf  rubber  and  then  a  lavcr  of  <>otton  ssatuniled  with  a  weather- 
pr  .(il  .  iiKiiound,  luul  outsidi  i if  tin-  v  Uyer  of  asbfslo*.  The  hangers 
HttppuiUiii;  the  rheoiitats  midti  tin  -ir  body  lue  insulntoil  with 
wooden  Wockn.  treated  by  u  upei  i  il  piiicfs.  bein;;  dried  ont  i-i  an 
ovcu  aud  then  soaked  in  lui  iusulir.'ii>;  loiupoumi  and  covered  with 
tin.  "tniiaite"  board.  The  rlieo^^tut  )x>xea  theuaBltiea  m  also 
inenlatcd  firoiu  the  an^.iroo  suppvrtint;  them.  Wharo  the  wires 
BMa  thnmgli  the  Hiiormg  tliey  are  hermeliciilly  wiiImI  to  prevent 
tiw  ■do^aMun  of  dust  and  dirt.  At  ilu'  forward  OUd,  or  whitt  is 
known  a>-  the  No.  1  end  of  the  car,  all  tbr  wirrsi  iin-  curried  to  a 
^l;«te  switchboard  in  the  motorman'ii  ciib.  Thiii  l>iiiiril  i»  Win.  by 
27in,,  und  is  irnninted  directly  ut  the  back  of  iitotonimn.  The 
window  space  occ'ipicti  by  lliis  Iwurd  is  ceili  1  if  ; iinl  tlio  space  back 
of  the  piiOf !»  i.s  lxi\<  il  in  iind  provided  witli  s  duur  of  steel  plute, 
funning  :i  b.«\,  tlio  i  nvi-r.  top.  bottom  iiiid»idi  sof  vvhich  are  lined 
will)  electrobeslos  ^itu  thick.  .Ul  the  »wi(«he«  aud  fuses,  except  the 
imin  troUey  hweaod  *bu»  line  fcae,  vJridi  h»  wuMtdimtiltced 
tmder  the  Bar,  an  auriad  on  thh  awiteUnwd.  WhM«  the  WIPM  are 
earried  through  the  floor  or  any  partitioB,  tkelecl  ofaotei  Used  with 
eloctrobvsto*,  )«  useil  lt>  [>tut>  i.  t  the  uiroB  J^p|fanl  nWfthWljff  I  injury. 
It  will  be  not«<l  from  the  above  that  IU>  power  wiring  ewitOOMOr 
fu.ses  are  pLtceil  :n  tli<'  cnr  itself,  nil  stidi  de«i««a being  oi^de  in  n 
speeial  »tt»vl  >'iuiipaiitneiit. 

Tlie  1,'eii-  i  <l:iiicr;-iiii)-  oi  tin  nil  -tvv]  L'ltr.  of  which  .'kXJ  liiue 
i'Cin  ordt  rttl.  aud  boiuc  dch^eeed,  ditlei  only  slightly  from  those  of 
n  ot^en  can.  Umin  of  the  pnncipal  dtauciMmM  ol  both  tyrc« 
of  eat  arc : — 

  Wooden  .Vll-Steel 

Cars.  I  Cars- 

fl.  ins.    ft.  ins. 

n 


LcD^h  over  body  corner  poetn   

Iieogth  over  buffers   

LeiulhaTar  draw  bar«  

Width  ofer  side  lille  

Width  orer  ibMthle«  

Width  over  window  *iIU  

Widib  om  bMiUM   

WMibMereme  

ileirfit  fram  tinder  Ma  g(  afli  to  top  of  putc   

n>.  ifht  u(  body  (roai  under  side  of  centre  mil  to  t^ip 
..r  nvl  

Height  of  truck  from  rail  w  top  of  trruk  cr  .•[!■  ylntr 
(ear  lii^hl)  

lltsi^ht  fioni  tup  of  rail  lo  under  ^de  ol  side  sill  at 
ii'.ick  uentre  (car  light) ........ ................ 

ii<r:(;bt  from  tup  ol  tail  to  top  of  reel  mile  i 
(car  Itnlit)   
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The  lit  "ire  itf  idmiinainig  the  elrr;;.:!it  nt  '-•■<]  frsr  i  .  p-, 
ill  or'.i'  ;.i  -i  i  'ire  ahiolutely  intoii.'i^i.iH-.ilijr  >  nn-ti -.a-ii  ii.  li  I 
mcorporuiiou  of  many  novel  ideas,  such  a.,  u.  lulilr.mii  !■  iliv 
fnusework,  the  use  of  plastic  flooring,  nut  ii  1  r  an  i  \v;:i  i . 
frenung,  metal  interior  trtu  througboni,  Xc.  It  became  evident 
very  mod.  «ep«eia%  bom  Ibe  enmianea  aninad  In  the  aom. 
■imelioo  ol  the  ax|ietiineolal  ear.  tnat  •  ta£eal  departore  from 
umial  metlude  of  ttlpparting  tlie  car  body.  M.iundy ,  by  tlic  c  tvtre  :iiid 
aide  ailla  with  the  usual  nndi-r.irns«iiiu,  woull  lie  iietes.-ftry.  ,\ny 
Mtampt  et  canning  ttte  wei^tof  tite  emr  by  the  aill  meiaben  would 
hnWfaqniKdi'ftyBee\7conatnieiionei(uMerfrMning.  BvcntuaJly 


the  Um  of  currving  the  weight  at  Itw  «•»  lor  4a  aid  _ 
wfaioh  ia  being  very  largely  introaiioed  intp  tttdim  henvy  aleel-eer 

construction,  was  made  na4.  of,  with  theieeoilt  Hut  ia  Hie  eob-wagr 
steel  c!ar  the  side-framing  sections  of  eadi  ear  en  Bttde  lo  eerve  ea 

pLntv  girders,  from  which  the  floor  load  of  the  ear  is  carried.  The 
centre  sill*  eonai&t  of  two  ftui.  1.  beams,  while  the  side  aiUs  are 
.'iiii.  liy  ."^in.  steel  angles  ;  eath  of  these  rill  rnerabere  extends  in  on« 
J. -.11  fmui  platform  end  sill  lo  pl  itl'omj  •■ud  mil.  Thi:.  MudtT-fnuiK' 
Ci<ii.-<tn  ( :ion  i?  in  reaUty  very  ligbt,  uj»l  wuuiii  m  itaelf  be  far  from 
8utho;>:  iit  to  i  iirry  even  the  wci)^t  of  a  car  of  this  aixe;  in  (aot>  the 
framework  o(  the  car  alone  i«  not  self-snpporting. 

Th(  .11  tiiiil  liia.ii'arj-M:jt.'  m,  iiitMr  of  the  car  is  beneath  the  spccia) 
Iji-U  rail.  Ttus  member,  as  built  up.  serve*  to  form  a  plate  girder 
:min.  in  height,  the  lownr  nHBibar  M  whleb ia  the  Sm.  by  Sin.  •■iu^l 
side  sill,  and  the  upper  memlNr  «(  wUeb  letfae  special  3jin.  I  y  4in 
bulb  angle,  which  serv  es  as  the  belt  rail.  The  web  i»  o(  Jin.  steel 
nlttte.  lutving  been  applied  in  lengths  correepondius  to  the  distances 
Uilweeu  the  single  side  posts  of  the  car  :  htre  itn  plutcs  nru  jo-.ncd 
with  butt-strap  jointa,  heavily  riveti  il  to  the  single  po-ts.  'Ilns 
forms  a  glrb-r  nf  -,iirh  nmisisal  strent;';!!  tlml  tin  tniii'i  radB  bi-tiuivlli 
l.ho  car  are  in  .ncii  for  kfc-piii^,'  the  ciu'  iv.  iilii;:mif at.  iiml  il  u.vtil 
to  carry  ''in  i  utirc  iloor  lead  ut'  the  ciir,  uaiuiftii'nng  the  same  to  the 
tnieks  tl.rouf^h  tin  .peciiil  lK..^^  Iwlstorn.  The  novel  ideeof  plaeing 
the  upper  truss  member  outside  and  making  it  aerre  eleo  a*  tile 
window  belt  nil  anaUaa  the  npper  frame  poaia  to  be  made  eon- 
tinnooa  fitotn  the  lownr  aide  aiDe  to  the  top  plato. 

The  under-(nuoalii(««wtruction  of  theear  wee,  oteMifae,  Baa^ 
••unplilied  by  (he  abeeneeof  steps,  the  station  (btlbcma  hi  ifie  aiib. 
way  having  been  arranged,  in  conformity  to  elevated  railway  practice, 
Kti  "lev  els  with  the  car  noon.  This  permitted  the  »ide  sills  to  extend  to 
t'  .  .ml  silU,  which  are  located  adjacent  to  tlio  bnfTi  r  ?h  ains.  Thns. 
in  n  ality.  no  special  construction  WBBnoceB--iiry  m  tin  innl<  r  ftaming 
fur  the  platfonn,  which  ■"Xtcnds  us  n  !'o\id  iimiiLvr  lliiuuijhuiit  the 
length  of  the  car.  'J  h*  tar  iwdy  ind  -ill  i--.  foniinil  nf  ;i  I'l  in.  by 
d'.in.  steel  angle,  bent  to  radiui.  of  iijfi...  to  confunu  lu  ihti  sLivpc  of 
the  boflfer.  It  is  secured  to  the  side  a  n  i  <  ntre  sille  of  the  under 
frame  by  speeial  cast-iileel  brackets,  and,  in  addition,  by  i>  heavy 
■teel  Miti  iwaiiiiniiinf  alnle.  which  ia  atnngiy  riveted  to  the  uiuler 
(idee  of  the  aiil  memhm,  prodneing  en  iuuneiMeiy  strong  <rame 
end  construction.  A  coiistniction  corresponding  to  that  of  a  body- 
end  sill  is  apphed  in  the  form  of  two  iia.  channels,  lilted  in  between 
Iiiiii.-it>idinal  sills,  and  htrivih  rivfte<1  by  meat!"  nf  eomxr  brac- 
ki  'jf  -ijiuby  ain. angles.  Tin.se  mi'niln  is  can  \  I'n.'  i-ml  l'-,;'.k.'iea<l» 
of  tiie  car  between  the  plattortii  lUid  iiitunor.  Tin  v  ari«  fae»«l  on 
top  with  u  fire-proof  ash  moinbcr,  to  wh;.  ii  tiiM  lualli  ablo  iron  thres- 
hold plate  is  fastened.  Cro<u  members  ui  steei  anglett  are  also 
riveted  botwe<'n  the  longitudinal  sills  at  variooe  ifMUIge  la  eone. 
•puud  w  tlh  the  usual  necme-boam  conatruvtioD  of  WiAden  een ;  tiiaoe, 
betidee  eliiieniiis  the  nnderfnine,  nmi  hi  cuayhm  the  floor.  The 
buffer  beam  ia  while  onk  bcdted  to  the  phrtibirui-eBd  sill  and  f  Ac«-d 
with  a  ?in.  steel  pkte.  The  vestibidc  posts  are  set  in  and  riv.  •.  d 
lo  the  special  ei«st-i«t<'el  pocket  castings  which  serve  to  join  the  >At: 
and  end  sills  of  the  wrVr  fr  itnc.  a'  i!  n-e  referred  to.  The  body- 
end  nosts  are  similarly  M  .  nr.  i  in  jiluc  by  prcs.ied- steel  bn-'ckets. 
whicn,  when  rivettc!  up.  tumish  ■  iionuonsly  •trnn<7  on^tniclion. 
Thctyiugof  these  p<)>:^  '.u  the  roof  tV.ainiiiK  is  --imiUrlN  prnvi4._d  t.i. 

lIlC  body  bolattr  is  luiv.i.:^  up  cl  two  rullcd-stcel  pliUcs,  each  Jin. 
by  9in..  and  tin  tnp  ariii  Iwltuiii  nn  iiii>i-rs  iul'  iiiachined  on  their 
oilier  ends,  so  as  to  til,  perfectlv,  and  are  bolted  together  el  tlwk 
eiuU  and  to  the  side  steel  of  the  car ;  n  AUer  eaettaw  W  nndin  fobi' 
iiig  the  ends  to  the  aide  siU  of  the  ear.  The  illler  enrtiiig  between 
the  top  and  iMtlam  memben  of  the  bolatens  is  of  malleeble  Inn 
which  is  phmed  oo  top,  bottom  and  end  surfaces  bo  as  lo  peftootiy 
lit  the  bolster.  This  casting  is  boUed  to  the  bobtei .  thti  four  vertical 
boll^  iwed  being  also  made  vise  of  to  secure  the  teiui  L  heaiinj;  plate 
to  the  lower  side  of  the  bolster  frame.  The  bodv  bol^t'  r,  li'br 
cutting  and  centre  plate  iirc  drilled  (or  a  2  Jn.  king  bolt.  1  In-  sid. 
and  eeiitit  bearings  prvividfd  an-  of  (yp»»-<  which  arc  in  geuei  a1  use. 
the  Hide  bearings  bcinj;  tp.icr  i  wnh  ... -iin    J'-Un-from  the  king  bolfc 

The  wtudovN-  poets,  which  form  a  part  o(  the  sidc-plate  girder OOII* 
stnietion,  pieviuusly  referred  to,  extend  up  and  Mn  "'Y'iJ'^  ^'Jj?* 
»t.-el  luigU  >ide  plivles,  whivh  e.xtcnd  from  end  bow  to  ano  bow.  TiM 
l>o<ly-comei-  \wu  and  the  veatibule  posts  are  also  rigidly  conneeton 
to  the  .side  plate*  bv  epedai  eteel  castings,  ihu-*  forming  a  rigid  ba.se 
for  the  roof  frainn.  THp  ronf  ia  built  up  in  a  luiit  of  a  iwrie*  of 
malleable  iron  v.ulim  <  icli  attachi.<l  to  the  side  pl-^ti  iilxive  a 
window  post,  an.  1  lvI:  tu.l  :o-.  ther  bv  the  !.3rdtti'iinal  pnrhna  So 
which  they  are  inn  .1  1.',  sp...:i.il  ivii|,-li  Mivki  t-.  .Ml  Lnrlun-s  aji.:l 
purhiis  hit]  fjn-i'd  with  himngs  of  fiir-].:  ...!  a-h,  and  aumlfti  blocks 
,1.  il  I  h.  In  ,1  to  the  side  plate*,  upf  n  .kli  rh  the  roof  eoveringef 
tire-pwiol  composite  board  and  the  head  hmngs  are  fasleued.  ^pMwl 
forged  brackets  are  al«o  provided  on  each  eaiUne  to  eanjr  iM 
clerestory  eaves  iiMJtildiug,  while  the  deck  plate  and  lule  are  of  ate- 
prixif  ash  piei  e«. 

.\  ne«  auiotu«tieeonpler«  built  by  the  W.  T.  Van  Dom  Company, 
ia  fitted  to  tlie  «ani.  The  oonpler  bend  ie  attnehed  to  the  diaw  bar 
thmufh  the  Van  Uoni  eiandard  t;\-pv  of  epring  bttlTer  eaeUnf.  to 
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the  top  of  which  U  rivototi  the  iimin  draw  bar,  Bin.  by  IJin.  in  »ec- 
tion.  I.imiUtionn  of  fonilnKtiuii  prownted  this  main  draw  bar 
heioK  carried  thniugb  to  th(^  kin^  ImU.  m)  that  a  special  fonu  of 
auxiliary  boUtor  ronatructinn  w&h  neriiiwiry  to  pcnuit  the  dcsirt-il 
radial  iuu\otuvnt  ur  owinj;  for  the  coupler.  An  auxiliary  draw  bar, 
sill,  by  2in.  in  wction,  is  carried  from  thv  opening  in  the  main  liodv 
buUttr  tiller  rimtin^  forward  a  distance  of  19in.,  wh«re  it  «nd«  in  a 
siMcial  l\f>K  of  auxiliitry  IxiUtcr,  )K>lt«d  in  between  the  centre  silk. 
The  auxiliary  druw  bar  in  furgtHi  in  c\e\  i»  stispe,  into  which  the  end 
of  the  main  draw  bar  is  secured  by  an  auxiUary  king  bolt  '2^iu.  in 
diameter.  This  providox  a  main  draw  bar  radius  uf  lin.,  while 
a  tr.inHVeriMi  swin^  movement  of  the  coupler  uf  .SOin.  is  thereby 
secured.  The  wi-ighl  of  the  main  draw  bar  is  carried  by  a  ii|Micial 
sector  plat«  above  ilii-  spring  buffer  caatinR,  which  assists  in  taking 
care  of^the  bnfling  straiiiH  fn>in  the  draft  risgin^.  The  main  sector 
plate  upon  which  the  draw  head  itself  slides.  Is  built  up  of  a  4in. 
angle,  curved  to  correspond  with  the  movement  of  the  ifraw  hea«l. 
The  safety  chains  arv  built  np  of 'iiin.  links  of  :in.  round  iron. 

^7*0  bt  eonri uilrd .  I 


Co.,  there  exists]  prior  to  the  installation  of  the  rm  engines  a 
sli-aiii- driven  plant  of  practiejilly  the  saiut-  output  as  the  gas  engine 
plant  which  was  installed  Utor.  The  comparison  of  the  working 
costs  of  the  steam  and  ^as  en((ine  stations  at  (iiiernscy  afTord,  in 
my  opinion,  n  good  guide  and  a  fair  cuiiiparison  of  the  rehUivc 
merits  of  the  two  powcrx— steam  and  gas,  since  the  stations  an' 
eiiually  favourably  sitiinte<l  with  regani  to  the  coallielit.  and  the  coat 
of  ciu-riage  on  thi'  coal  is  the  same.  The  plant  at  the  St.  I'eterport 
"tcam-dnven  station  coimistiil  of  one  battt'ry  (capacity  .•CJkw.  for 
10  houra),  two  7."ikw.  ooiiibiin-ii  steam  eni^ne  i«'ts,  two  l>Mlkw.  triple- 
expansion  oteam  engine  sets,  i.iic  condenser  iMJOkw.  capacity,  two 
water  tube  IwilerH  luid  superhentiT  for  7r>kw.  each,  two  water  tube 
boilers  and  superlicaU^r  for  IMOkw.  l  acb,  one  (lre*n"s  economiser  and 
two  Weir  pumps.  Tin-  St.  hampaons  gas-driven  station  consists  of 
one  battery  (capacity  ."K>kw.  for  10  hoiu^t,  two  IHOkw.  "Campbell" 
gas  nngine  sets,  two  DanuU  gas  producers,  one  aOft.  diameter  gas 
holder,  two  circulating  water  puM)|Mi  and  water  stomge  timk.  I  am 
very  much  indebted  to  the  kiixlness  (5f  Mr.  Arthur  (i.  Hird, 
A.M.I.K.K..  the  nngtiirer  to  the  (iuemacy  Electricity  Co.,  and  to 
Messrs.  Kdnnmdsun's  Klm-tricityCorpn.  (Ltd.  iforthc  li'gnres  relating 
to  the  operation  of  bt>tli  Ktalinus  which  I  am  able  to  give  you  (p.  '2iai. 


GAS  KN0IHB8  FOR  OENTRAL  8TATI0MB.* 

IIV  Hl  Kll  I  AUI-HKLL. 

The  particular  branch  of  ^a*  •  ngiiic  developiuenl  I  wish  to  speak 
about  is  that  which  concerns  central  station  work.  The  first  central 
station  of  any  »i/r  adopting  k'as  engine  power  was  built  by  the  cit\ 
of  IVeHiuil,  who  crerU-<l,  in  l«9fl,  a  station  consisting  of  four  liori 
zoiiUil  double  actiiii;  engini-s.  eiuh  of  121)  l.H.r..  and  l«o  double 
lU'tiiig  eiii;iiH'«.  each  of  fiO  i.ii.i..  The  cusl  per  unit  of  cui-renl  sold 
frotu  -lamiary  'ilrd  to  December IH».'.,  u  given  by  .Mr.  \  .  \.  11 
.Mc<'owi'n,  ell  rtrii  al  engineer  to  the  Ut>lfaHt  Corjioralion,  in  a  l'ap«r 
read  before  the  Institution  uf  Mechanical 
KngincerK  in  .Inly.  IWW.  is  as  follows  :— 

Number  of  units  sold,  in,T}l. 

I'mcc. 

(ia:.  used  as  fuel  Ci^.  ad.  |i«r  I.OnOfl.)  l  iSO 

•  waste,  water  and  stores,  including 
ignition  tubes   0-t\3 

.Salaries  and  wa»;es  at  generating 

station   I'iin 

Kepairs  and  maintenance  ol  buildin^^a, 

enninej.  dynamo^  and  accuniulatois  O'iT'J 

Hepairs  anil  maintenance  of  mains..  0 

Beale.  ruU'S  and  taxes    4I'(Ih| 

Xfonagetnent  ri|ienses,  ,Vc   l-JW 

Insurance   0'0«17 

Total   am 

The  later  history  of  the  Helfnit  t>Utl«ii 
ahows  that  the  giw  engine  plant  w««  n  failure 
and  has  since  been  replaced  by  Rteaiii  cnginen, 
the  cause  of  this  being  no  doubt  tlie  eviru- 
ordinarily  heavy  cost  of  priMluctiun,  as  wellns 
trouble  with  the  plant.  In  consequence  of 
the  onormoiH  development  in  gita  eiiinne 
design  and  operation  since  that  time,  how-  Pi,i,  l.—ijoo  n.u 

ever,  several  other  stations  have  during  the 
lost  few  years  been  s«it  to  work  with  giu> 
engines.    The  working  cost  of  a  few  of  them  is  given  below :— 

IS  i     i    Total  Co.. 
5  a   *      and     3     *    "orks     J^'  ol 
 Is.  "ter  if    i    eorts.  t  fuel. 

.,.  ,  ,^  d.  d.  d.     d.      d  C  Aoth-  26a  pei 

Wolthomslow  HU.IM7  I.VM  ■«  19  •«  ^     J  racite  tonin 

.,        .  .  .   I  coal  bankers 

Itoddiloh....  *;.-j,7l7  U.11  •«»  -19  Xi   -H  im 

Northwioh  ..  l»7.IWi4  -SI    -16    -.iO    M    1 51 '  '•'"^  P" 

I    gas  l.OOuft. 

Avon«e«..  u-jH -.i.vi  -iH-i       lasTas     ~i  .. 

(hi  looking  through  Mr.  Henry  XreLaron'a  Paper,  read  before  the 
Institution  of  Mcclumical  ICiigineers,  .Inly.  1«08,  on  "  Fuel  Economy 
m  Generating  Stations."  I  find  thcavornge  co»t  of  coal  per  unit  sold 
111  seven  Metropolitan  non-condousing  sUlious  to  be  l-0290d. ;  in  four 
Metropolitan  ptirtly  condensing  stations  the  average  cost  of  coal  per 
unit  sold  to  he  l-190d. ;  in  nine  MetropoliUin  condensing  stations 
the  average  coal  of  coal  per  unit  told  to  be  l  OeOd. 

I  now  come  to  some  more  recent  installations  of  gas  engines  for 
central  Button  work,  thoM  in  which  my  firm  ha*  been  responsible  for 
the  enginos.    In  one  of  these  -vi  z.,  that  of  the  (iuero»ey  Electricity 

•  Abstract  of  a  Paper  read  before  the  I>eeda  Local  Section  oflhe 
lni<titiition  of  Electrical  Engineers,  on  November  17lh. 


KorU'iyu.Ni-KH  VKMiicti.  Pnobrera  Osm  Esowr  bNTAUW  *T  QuKBiiiHiv  aku 
UoBiirji  BaiiMiK. 

Originally  the  St.  I'eterport  steam  station  was  designed  for  lighting 
only,  since  tlieii  the  demand  for  power  sprang  up  at  the  local  quarries 
"onie  two  or  three  miles  away,  and  to  tran»ii)it  the  current  there 
transfonuiug  had  to  be  introduces!.  The  steam  station  for  a  perio<l 
(■K)k  both  the  lighting  and  power  loada.  Since  then  the  St.  Sampaon 
gas-diiyen  sUitiun  haa  been  erectvil  to  deal  with  the  power  loa»l 
only,  the  current  for  wliich  it.  deliveretl  direct  to  the  mains. 

W  ith  reference  to  the  capital  coat  of  the  two  plants  at  Guernsey, 
I  luii  able,  by  the  kind  permission  of  Messrs.  Eduiundson's  Elec- 
tricity Corporation  (Ltd.),  to  tcU  you  that  the  total  cost  of  steam 
plant  was  t;J.tJ4'2.  a;;ain»t  a  total  cost  of  the  gas  plant  of  X8,a00.  In 
these  figures  no  allowance  has  been  made  for  foundations,  building*, 
rough  labour  for  erwtion  or  ciirlnKc  in  either  case,  nor  is  there 
included  the  ciKdiiig  tower,  or  any  water  siomgc.  lu  connection  with 
condenser  phuit.  This  i«  balanced  by  water  stomgc  tank  for  the 
Is'i's  plant. 

Ihnrriptum  of  St.  S'lHijmin'i  P/anf.-The  ga«  engines  lU  St. 
Sampson's  Station  consist  of  two  four-cvlinder  vertical  engine*  of 
th  e  cndoaetl  type  (see  Kig.  1 1,  working  on  the  '*  Otto  "  cvcfo,  each 
developing  3(10  n.u.f.  on  producer  gas,  the  normal  speed  of  each 
Uing  250  revs,  per  luin.  The  engine  cylinders  are  17in.  diameter 
by  17in.  stroke,  the  pistons  bein^-  direct-coupled  to  a  four-throw 
cnmkshalt  running  in  three  bearings.  The  sequence  of  the  explo- 
sions in  the  cylinder*,  commencing  with  the  cylinder  on  the  left 
hand,  is  Kos.  1,1.  i  and  9.  Splash  lubrication  is  adopted  for  oiling 
I  the  craiikiihafl,  connecting  rod«,  pistons  and  cylinders,  and  this  has 
'  |,cen  found  to  be  very  effective  anil  saii*faclory.   The  whole  of  the 
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Water  eraporaUd  by  boiler   1  JTOIh. 

Water  evaporated  by  boiler  per  lb.  of  coal  (at 

MUlb.  preaanre)    6'051b. 

Equivalent  erapoiation  from  and  at    7'3lb. 

Sleam  need  per  kw.-bour   lalb. 

Mazimum  amonnt  of  Co,  obeerred    £-8  per  cent 

Minimom  amoont  of  CO,  obaerred    l-R  |ier  cent. 

Depth  of  lire  in  produoer   23in, 

Average  blowing  preiaure  :oolumn  of  water,;. . . .  r*iin. 
Ua3  prrs.^ure  near  engine  iwben  engine  wa* 

innniiik'  with  load   Jin. 

Momentary  variation  in  iiieed.  maximnm  load 

.  thrown  oH  by  puUin^i  out  main  iwitch    t)  per  cent. 

Permaoent  differenoe  in  Hpeed  between  luaxi. 

mum  load  and  no  loail   4  per  ocnt. 


I  iiia.v  mid  that  in  thf  Kovfrniiic  of  the  oni^no  l><>t»fcn  it<  n»l»'d 
lo«d-  \'\/.,  1H0  kw.  1111(1  110  Iniid,  liir  p«niiaii)'iit  dilTrri'iw<-  in  kp<>i'J 
in  2^  per  i-^'iit.,  und  thnt  lliore  in  pnu-tirativ  no  ryrlirnl  vitriation  on 
n  alcmlv  loiul. 

.\nntiier  iruloUaiion.  for  n-liicli  mv  tinii  lian  bcrn  ri'HpohAllilc,  ia 
nt  the  elrotrir  liglitinK  •itiition  nf  ili')>ilpii  |{ri>lR«-. 

1hc  cnRinea  ronitlet  of  a  fonr  cvlinder  vcrtiral  >m*  ciiKinc  of 
-•iniilitr  aire  to  thoHO  initdr  f«r  <  inrrnM-,v,  Inn  lui  th«  IlcUen  llridK*' 


engine  n*t>«  lighting  gaa  of  600  U.Th.I'.  value,  the  nmximiim  brake 
horae-power  developed  will  be  UJtO  ii.ii.l'.  Another  pn^e  of  the 
horizontal  ordinary  iv-pc  is  alao  installed,  but  it  is  propoaed  to 
rcmore  thia  and  replace  it  hy  a  four-c,vlinder  vertical  eDgin«  of 
larger  power.  The  rraultii  of  a  test  nm  made  by  Mr.  Emntott  and 
his  aMiitantii  will  U>  of  inlortwt.  und  will  aflbrd  ii  corapariaon 
between  the  H«lfiu>t  r«itultsi  of  IHO'i,  where  the  engines  uoed  ligbtini; 
gM  (ft  <N]U<J  heat  value. 

lUiulu  of  y„iir  lloun'  Ttti  tm  iht  900  n  u.r.  Kngitu  at  llrMf  Bridge 


Station, 

Capa-'ity  of  djnamo    140kw 

Maximum  kw  gtrnsrated    146*4 

(iasoonitumed  iwr  kw.  lMiurat  144'>  4  kw.  load  ..  2MM'> cubic  ft. 

OaK  rnniiuineil  per  kw..hour  at  7'>kw.  kMul    9II-7  cable  fL 

Ciwt  of  Max                                    It  M.  per  1. 000  euhle  ft. 

Full  cvot  iwr  unit  generated   0'4)llld, 

RnicirnoT  i-t  dynamo  ;    ".W  |ier  rent. 

MerhsnienI  etliritncy  of  (Ombined  rnK<ne  and 

•lynamn   77  per  cent. 

Thermal  ellirieney  n(  enuine   :<:t'7  |iereent. 


Uetu-r  ri'Miiltit  ami  elHcienrieM  ronid  no  donbl  hn  ve  hn-n  iMS-nritl 
if  it  liad  bn  ii  powihle  t<>  put  nmre  lootl  nu  the  e!i((im<. 


HYDRODYMAMICAL  AND  BLECTROMAQNETIO  III- 
VB8TIQATI0NS  RBQARDINO  THE  MAGNETIC  FLUX 
DISTRIBUTION  IN  TOOTHED  CORE  AJtMATURBS  ■ 

BV  ettor,  H.  s.  nn.i'.HHAW. »  n.n..  ia.d.,  «i.nii!D  h.»t,  !».«;„ 

.\Ml  V.  H.  ISIWKI.1..  M.HC,,  H.rNO. 

I\Tnni>r<TioN. 

Snuir  four  yeurt  a^o  two  of  the  niitlioro  of  the  preiwnt  Paper 
dcwriln-*!  a  liydru<l> uMiniral  iiietliud  of  nttnrkint;  two  iliiitiMnvional 
inagnelii-  prublfuw.    .\  full  areuunt  of  tlii«  nwllxid.  inclndiuK  a 


line  iiiniinn  of  it  perfei'l  iiiriiiii|ireHsihli'  lliiid  in  two  diiiieiir<iaiial 
«pare.  If,  ihcri  fore.  we  ha4l  hikIi  a  tluid  nt  our  di^liOHjil,  and  hv 
•  iiuitint;  ii  III  How  iH'tvvti'M  pnmllel  iHiiindine  walU  deteniiim'd  the 
distribuiioM  of  the  niretun- line'.,  ihio  distribution  wouU  alw>  repri'- 
sent  that  of  the  iiinintelir  lines  or  lulics  in  a  eorresimndinc  two- 
dimensional  nia<.'neli>'  prolili'iii.  This  i»  the  iinilerlyini;  pruiciple  of 
the  hvdrodynaiiiiral  tiiriliiid  an  itpplird  ti>  tnn^'iietii'  pronlenis.  In 
trvinit  to  put  the  priiieiple  iil'  thia  method  into  praeliee.  we  encniintaT 
the  followiKK  liiHieullieH . 

Il)  The  ditUfiilty  of  mapping  out  tlie  invisible  stream-linei.  of  the 
fluid.  ('i>  'I'ho  fai-l  thnt  tbi  re  is  no  snrh  thing  as  a  "  pcrferl  "  rinid 
ul  our  dixpoml.  everv-  aeliial  fluid  lieing  iii«HT  »r  le»*  viseont. 


Kii.  1. 


Kill.  ± 


Ki...  :t. 


detailed  dearriptiou  of  the  apparatus  use<l  and  eviiiiipleH  of  the 
result*  obtained,  will  be  found  in  n  lioval  .Society  I'nper  (or  ISMiO.t- 
Here  it  will  Iw  eonveiiieiit.  for  the  sake  of  those  iiieinbers  who 
do  nut  hnppt'M  to  have  seen  an  Hci-mint  "(  the  method,  to  u'i»e  a 
brief  nutline  of  it. 

The  laws  whirli  Rovern  the  distribution  of  iiin«;itetir  fluv  in  space 
of  twodiiiiensionaare  identical  with  Ihiise  whieli  itpply  to  the  stream - 

*  Paper  read  last  ni|,'bt  before  the  Institution  of  Klectricol  Engineers 
t  Phil.  JViiiK.,  Vol.  195  .Series  .\'  pp  HOi  ;»27. 


(It)  Tlie  dilTicilllv  of  finding  an  analogue  for  magnetic  permeability, 
in  order  to  eiiiible  us  to  study  the  tiiix  distribution  in  raaes  whore 
the  field  consists  of  reitions  having  diireri-nl  permeabilities. 

The  tir.<t  dillieuh  v  it,  Muniiiiiiiite<l  by  using  u  rulourless  liquid  into 
which  arc  injirted  thin  roloiir-haniU,  consisting  of  the  same  liquid 
luixeil  with  a  suitable  dye. 

The  second  difllciiltv  at  tirsc  sight  i^ipenrs  insurmountable.  Itut 
a  closer  niathetiialicai  iiivpstigntioii  by  the  late  Sir  U.  i'-  Htoke«* 

'  '  B.  A.  Iteport,  If''^. 
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has  revealed  the  Boiuewhat  astonishing  fact  that  when  any  viscous 
U<|uid  is  made  to  flow  in  a  very  thin  layer  between  parullrl  oonnding 
walla,  thr  utrritm-linrii  ohtoinal  arc  iiUttlicnl  iritli  thiiitr  o/'ii  per/ect 
lii/ui'l.    Thi»  theoretical  diilartinn  was  suboeqiu-ntly  fully  eonfiniiod 


the  8li(lo  between  whose  parallel  plBte-<;la«s  walls  the  liquid  was 
rdlowcd  to  flow. 

The  third  diAiculty  consists  in  devising  a  method  by  means  o( 
which  (he  I'lTects  of  varnng  uuignetic  permeability  may  be  imitated. 


Pio.  4. 


Fi. .  5. 


Flo.  8. 


Fi...  7- 


by  us  in  the  I'ttper  already  referred  tu. 

Bl  vc   '  '  - 


Till-  liquid  Uftod  by  ui  was 
Rlycerine.  and  tlie  dye  for  niappin);  '"H  the  stream  lines  won  a  mix- 
ture of  aniline  dye  with  peniiniiKiiiioU-  of  potash.  The  <'olour-hiindi« 
ware  injected  through  a  »cnes  of  very  luinutu  apertures  at  ODO  «nd  of 


H  Fki.  9. 

Now  it  may  U'  «liuwn.  both  theoretically  and  experimentally,  that 
when  tt  viwoun  liquid  flows  in  a  thin  parallel  layer,  the  ouanlity  of 
liquid  piwHing  pt-r  secnnd  m'roKs  a  plann  nf  unit  length  arawn  nnr. 
litally  to  lite  streaiU'Une  is,  tor  a  given  pressure  gradient,  invor»ely 
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protvortHMiftI  to  tlie  eabe  of  tlie  tbickneai  of  the  liquit!  \a\ iT-  ITcnep, 
if  ttu'  hquitl  U  made  to  flow  thraagh  Mveral  rvgions  of  diff'Tt  iit 
chickiiess.  the  ratio  of  the  cubes  of  the  thieknp«»«5!  ^iwn  t):>'  ratio  of 
thv  pprmeabilitiei  in  the  correBponding  maRtii  Ui'  prLiblcni. 

The  prurticsl  niMho?!  crxiployed  bv  us  Coni»t»t«4  iti  coniiiig  one  of 
the  clii'-'rc  glA>ii>  plnt<'«  foniiitiK  the  elide  vith  a  thin  layer  of  oaraftin 
wax,  and  then  iuciuiug  a  cavity  or  eavitiea  of  the  required  aliape  by 
OH«f«Uy  Mraping  away  the  wax  over  certain  area*.  TbeM  UMa, 
pw  whMi  tlw  hquid  Uyer  had  a  greater  tUckncat,  irvprMMltod  lb* 
ngions  of  high  permeability.  The  pertueability  varying  iii.i>ropor< 
lion  to  the  rube  of  the  thickncM  of  the  liquid  layer,  no  difficulty  waa 
expcrirnced  in  constntcting  alidet  in  which  the  pprmeabiUty  over 
certain  region*  had  m  hi^h  a  value  a»  1.000.  The  slide  through 
which  the  li(iotfl  flnwmj  bpsng  suitably  il!nniinnt<><1.  r  photograph  of 
it  wan  t«ki-K.  lliufi  »  pvruimioiit  n  (■■  ■rd  'htaim  d  ij  lha  particular 
MreaiD'hne  diitnbuiiau.  Th<>  stream-hue  tiiagraius  which  a(>cona- 
pany  the  present  Paper  are  reproduettona  of  the  phoUisntphs  so 
obtained.  The  \-alidily  <iC  tlie  hydrudvnamieal  meUiM  having 
htm  •eHMhtwd,  wa  ptowtdii  lo  apply  it  to  aoue  problem* 
ID  dvnaino  6tnga  whow  nllltiMl  ha*  alway*  been  a  uiatter  of 
considerable  difltenlty.  In  order  to  render  the  inveatigation  more 
complete,  however,  w^e  decided  to  supplement  the  resulta  obtained 
by  tr.e  liv.)rf:«iyna;iiica!  mtthnd  >>y  rrp«TitTi«-iif«  carried  out  on 
nil  uttiml  ■iyr:r\ino  titti-d  witli  i-vvpril  nrnvitiira  cores  having 
(illlerwil  Mien  oi  t«»lh  aiid  slols.  mui  ililli  rciit  air-i^np-^,  Iti 
Iho  calculation  of  the  inagnrloiiKi'.i'<>  fnn<>  r.  junnl  u>  pn-iucc 
a  given  uta^ietie  dux  in  a  dyuaino  having  a  toothod-eure  iinuutiuc, 
Mm  daiimr  •nooimten  Iwv  iiHpailaDfc  dUBoohtw.  The  rtrst  of 
these  b  th*  datmnbtatiaa  ti  On  nItlMiBM  of  th*  air  gap,  inctud. 
ing  the  allowance  to  be  made  for  the  distortion  due  to  the  armature 
teeth  and  for  the  fringing  effect  around  the  edg«s  of  the  pole-pieces ; 
and  the  second  i*  the  determination  of  the  reluctance  of  the  teeth 
themi>elve«.  It  is  in  connection  with  the  tint  problem— that  of  air- 
gai"  reluctance— that  the  hydr<vt>-nsiTiiral  mt'tho-i  i«  of  pxrli  -Mlar 
value.  Although  attempts  wctc  iimd.  tu  upply  it  I"  tin-  fi-iotut 
problem- -thRt  of  t«oth  reluctaucc ~ by  ainttnutjuali/  \>uyuig  the 
iliickrii-Hs  i,f  tilt'  liijuid  layer  repreeentlng  the  tooth,  yet  the 
dithcullti.««  ut'  Jaiijg  this  satisfactorily  proved  so  great  that  the 
■ttMB||thad  to  be  abandoned,  and  wr  nreferrcd  toa«ny  MtltbiaMrt 
of  the  investigation  electromagnetically.  using 

1(11  the  salie  ul  completeneas,  and  with  a  uew  to  remit^riOK  Uie 
pn-xcDt  Paper  a*  useful  a*  poMiblo  to  the  dynamo  deaiguer,  we  pro- 
puite,  in  what  follows,  not  to  restrict  our  attention  to  our  own 
■Dveatigation*,  but  to  supplviiiMit  lhw«  bv  an  account  of  tfw 
iflMMKtMit  rtMM«b««  cMtud  oot  in  ihi*  duwiion  by  otbar 
•04  to  Mile  Uw  NHlto  oUttinad  in  •  fmtu  whkli  vUl 
»niUU«fariiDiiiwHMepn»tiediiw.  ' 

A.  FriiifingJ'r*>hkm,~Uw»ne«pi  variou* 
MdiiDMrneiwupirieairalM,  thaAnt  attempt  todadwiOilbiapoUaiii 
in  A  anwDtiflemaiuiMriadue  toHaiin.C.  C.  Hawkins  and  1«.  Wlght- 
mai,  who,  in  a  Pftper  entitled  "TIm  Ab'Gap  Induction  in  Cuntiiiuou* 
Current  Dynamos,"*  obtained  a  correction  for  the  (niiging  clTert  on 
the  basis  of  certain  very  simple  tthuuKh  inourrecti  assumptions 
regarding  the  form  of  thc"iiiivpi»tir  line*  in  the  viciiiitv  of  thp  polar 
edges.  sTiortIv  afterwards  Mr.  1".  \V.  < '.irttrt  :.'U  LL-t(!.Ml  m  ubtnimiiK 
an  exact  mathematicnl  »(iliiiio:i  of  ikii  uU'a[  e.taf,  which,  however,  m 
i'loAely  I'orretipoDd*  to  tljt-  uc^'iitl  pmbU-ui  that,  from  a  practical 
pomt  of  vi«w,  the  solvition  mav  be  regarded  as  furm»hing  a  perfect 
ooRaatittn.  The  moat  ooovacUent  wm  of  taUug  tba  Mnging  afftat 
into  a««<Miit  ia  to  add  to  tha  lenglb  of  iha  polar  toe  (in  eallntating 
the  offoctive  crowi- sectional  area  of  the  gap)  a  term  consisting  uf  the 
product  of  the  (ingle  air-gap  length  into  a  certain  coefficient..-.  wIioik' 
value  depends  on  the  ratio  r—di*l»nce  between  pole  ijir.Lir^  li  tistii 
of  single  air-gap,  the  ''distance  between  the  p^ib  ph'ih-h  luiiig 
msMiired  along  ilic  anuntnrt-  t^irrumf^rence,  and  henco  ropraaeut- 
itig  tlir  length  of  the  interpolur  iri  .  The  following  tnbla  aOBlBiaa 
the  values  of  c  oorreapondin);  to  various  values  of  r 
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tuie  core  u  cquivaitat  Uj  a:i  lucrviUM:  in  the  gaxi  length  tor  a  redoc- 
tmn  ta  tbo  ipp  area) :  for  the  teeth  dlstoib  tna  uaifotiBiijy  of  (he 
ilus  dlaMbotion,  cauung  a  crowding  of  tha  linaa  bito  fba  ra^ona  of 
the  polar  auriaca  which  are  oppnatii-  tli«^  taelh,  and  thereby  increas- 
ing the  fait  of  iiukgnetio  pott-ntml.  from  the  p<ilar  surface  to  tha 
prown  of  any  tooth,  above  tin  \  nine  « liich  it  would  have  if  the  ilis- 
iribiiuun  were  luufonii  ii.r.,  if  ilio  con  were  smooth)  and  the  total 
tlai  unaiteri^d.  .\s8iiininij  that  iIr-  oxact  effect  prr>d«ff>d  by  the 
toeth  i*  known,  n  uoin  L>ni<  nt  iNclhol  of  applying  Uio  rii<<>«i««ary 
correction  consleie  in  luullaplyiu^  the  gap  length  by  a  certain  "  cor- 
rection coeftloienl,"  and  tlien,  naing  this  eorrvoted  value,  in  proceed- 
ing with  the  calcuUuion  a*  if  tha  annatiuca  oore  wera  Muooth— i,r., 
II*  if  the  flux  di*tribatiaa«oio«aUt*Hi.  11w'*4 
clearly  representa  Iho  ntift  Of  tbatttudamm  to  Iba  i 
It  is  not  difficult  to  see  that  the  value  of  the  correction  cocfltelant 
depends  on  tha  two  ratio*  1 1  and  (  </,  where  (  =  width  of  slut,  (= iridlb 
of  tooth  (ftt  t^ip'i,  nn.l  — !r!i>;tli  (if  giip.  Tn  Fik"^.  1-0  nr<-  irl»«n  h 
serie*  of  t,tr4»iiiu  lim-  ilummiim  foi  suriiiii-^  uilui--!  of  tli,'  n*  n  rulirts 
*'f  and  ^j'f.  ar.il  rt  cftrr'ful  i-ifiiijiiiiilion  of  tlie?*,-  cnablfs  i.:jt*  to  turiii 
a  viT\  >;oiHi  idoii  of  thi'  I'lfeot  prii«iiio<'<I  by  the  ifi  lh.  i'lif  liucf 
value  of  the  diagrams,  however,  lies  in  the  fact  that  itu  \  )'iiul>le  un 
to  determine  the  numerical  vabiaa  of  the  oorriMrtion  i  ^.t  iti'  tent  in 
the  variou*  caaea.  AU  that  ia  aaeiaiary  for  this  purpu««  is  to 
tha  nninbkr  ot  attaain4inaa  oar  unit  of  laugiii  iu  the  apaao 
oovor  ot  ■  taolht  and  to  divide  (bi*  by  the  mean  nniuber 
of  iliiaiii  liiii  per  nitit  of  length  for  tooth  and  slot.  Th.  v ^hies  of 
(haeanedion  I  'H'flicient  ao  obuined  are  given  in  r.'i)>l<  I  Atten- 
tion may  bo  drawn  to  ivnc  or  two  fL>;itiir>'i.  clrArlv  .  \bibiii'il  by  fho 
ilici*;r«iiis.  Two  Wi  ll  kiio\Mi  t  tVc"H  urc  i,bim  :i  v.tn  pbnnl\  .  the 
rr/'j  ijrf  n  n  of  ihi'  lin-js  iki  v  pica  Iroiii  n  iiuthtuu  ot  low  mui  one 
of  hi(i;h  pcriin-iil)ibl.s ,  J  ilu'  iTowiinit,'  o'  tbo  lines  along  the  sharp 
ed^t'  ol  ibi'  t<  vtti.  It  will  Ih9  lurUicr  noticed  that  between  tlie  straight 
hius  in  region imnuidiately  above  the  tooth  and  thaeurved  line* 
viittriiu;  tlie  dOt  and  paasing  into  the  flank  of  the  t»oth,  and 
exhibiting  a  eonanvity  towards  the  tooth,  thaie  an  eertain  inter- 
mediate or  traziaition  lines  whieh  are  eharaatatlaed  by  a  point  of 
inflection,  the  upper  part  of  the  line  being  concave  and  its  lower 
part  convex  towards  the  tooth  :  the  convexity  gradually  di-ciaaiaao 
as  w»>  take  liriM  further  and  fiirthp?r  avrny  from  the  tooth,  and  ia 
ultiiimtflv  rrpbict-Jby  a  conc»\  .t>  hIoiik  lln  iiitiri  length  of  the  Una, 
\\  bill-  uur  *\.|>erimenl»i  were  Wl  pTogrtm-  t  v  i  ry  importaul  con- 
mbutioii  10  tliii  ^.ubji-i't  app.-Jiroil  by  Mr.  I  \'  <  i:  >-r,»  «  Im  foUowt-d 
tip  hisprevioiu  suooessin  aitaektngtbe  fnuKiiiK  prouiem  by  working 
oataaotattoBiartbaoir.fi9fl«xdiatribiiti(m  m  tlie  oaae  of  0  toothed* 
con  annatOM,  on  the  aaanuigtfaiiiia  of  neghgiblc  pola-lB«o  oBrwInn 
and  inflnito  pmaiMtay  in  the  taalb,  Aooarang  to  Mr.  Caitar, 
tba  eonaetion  ceaflieiant  b  givm  b; 


1+? 


M  where  a—^^  tan 


1+a 


Mr.  C.irtt'r  n  Miliuiun  fariii-ilir.'i  n  i'orr<s  lion  rorllicn-nl  wiiK'li  ijuiy 
b«  regarded  a*  quite  <M;cut«w  euougit  foi-  nil  practii;itl  |}iiri.iuM«.  und 
a  reference  to  Table  I  shows  very  satisfactory  agreement  between 
the  value*  determined  by  our  stream -line  method  and  those  caIoo* 
latad  l{y  BMMW  of  Mr.  Cartaa'a  fDanala,  .  Such  divatganeiaaaaoidat 
in  aoaw  aaaea  oi*  to  be  ottKibttled  to  i 
oMthe  valuaa  tkwn  the 
fWMively  aman  aeala. 

CTa  bt  cmtuied.) 


V*nt  of  aaonzai^  in  mm 
iumaot,  dna  to  thalv 


■  JiMtrfcal  RWM  cad  Bngtaetr  ol  Naw  Tarfk.Vol.  sHtfiU..  p.  «M. 
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A  HEW  TROLLEY  ARRESTEE. 


This  de\ice  has  been  deaiKHol  specinll.v  to  control  llio  lroU»y  pol« 
when,  by  any  nccideiit.  it  ]fn\  v»  the  overhe*<l  wire  and,  by  a  *udden 
upward  luovciuent,  (oula  thi'  xpniiii  or  becomes  «ntani;leii  in  other 
ponioiM  of  thf  overhead  o<iiiipmcnt.  The  method  of  workinf;  the 
app«r«(u»  ia  lUi  follow*: — Tliif  attt^ndant  winds  up  the  drum  I  which 
is  «hown  in  the  illustration)  by  pulling  the  troUoy  rope  until  the 
tuolion  in  ktopped  by  the  (iencva  stop,  and  ho  then  replaces  the 
trolley  wheel  on  the  wire,  thus  deprcwin^  the  iitnik  of  the  hi-ad, 
brealaof;  the  circuit,  de-cnerf^«ing  the  magnet,  locking  the  drum  in 
its  fully-wound  poaition  and  di««n((aging  the  drum  from  the  barrel. 
In  thMo  circuiiistAncea  the  Hprini;  nf  the  liam-1  cauiieH  the  latter  to 
lake  up  tlu'  ulack  of  the  rope  while  permittini;  the  trolley  head  a 
larite  range  of  motion  to  aeeomiuodAte  itself  to  both  vertical  and 
horizoiitsi  deviations  of  the  trolley  wire.  If  now  the  trolb-y  wheel 
•hould  leave  the  wire  the  immediate  elTect  in  in  tin-  upward  aliding 
of  the  stalk  in  its  docket:  the  electric  circuit  is  then  cloaed,  the 
electromagnet  encrgiacd,  the  barrel  niid  the  dnini  enKiip:ed  togetlier 
and  the  latter  r«lea»icil,  M  a  n'»nll  the  trolley  jwle  i»  niimediat<'ly 
drawn  down  ■utViciently  to  clear  the  «pan  wirt^  or  other  overhead 
construction,  whatever  may  be  the  length  of  the  rope  I'xtende^l, 

.\ttention  is  drawn  to  the  fact  that  the  barrel  in  nnide  of  taper- 
cone  formation  as  shown  in  the  illn<itration,  and  that  the  trolley 
rope  is  attached  to  the  larger  end  of  the  barrel.  Tliis  is  n  very 
important  feature,  and  considerabh-  advantage  resnltx  from  it.  A* 
the  rope  is  drawn  in  the  nuislance  of  the  trolley  pole  «pring 
increases,  while  the  efTccI  of  the  partially  unwound  dram  xpring 
decreases ;  the  fusee  form  comp«-niM»teK  more  or  U«s  for  these  varia- 
tionH,  as  the  uiechanicnl  aihanta^r  of  the  device  incii-a6es  as  the 


■limning-Hi  of  the  roiie' proceeds.  A  further  hiiportaiit  advantage 
lies  in  the  fact  that,  when  the  trolley  head  ia  drawn  low  iauuediatel\ 
over  the  ear,  the  apparatn*  does  not  wind  m  enough  of  the  trolley 
rope  to  brini;  ihi'  pole  down  ilungeroualy  near  the  top  of  thi'  car. 
I  >n  the  other  hand,  when  the  fiol©  is  eonsiderablv  derti'Cl«<l  laterally, 
a  much  greater  length  of  rope  niUKt  bo  drawn  in  in  order  that  tin- 
invention  may  elTi-ct  iln  ul.jiMit.  The  dnnn  having  a  lixed  play  of. 
sa\,  four  turns,  the  fusee  form  of  the  barrel  (fives  the  n*-ei-jtiiArv 
variation  in  the  amount  of  ro|ie  drawn  in,  for  when  the  trolley  heuil 
is  low  the  rope  is  cod.'d  on  the  smaller  dianu-ler^  of  the  barrel,  anil 
the  length  drawn  in  is  reUli\ely  small.  On  the  other  Imml.  when 
the  trolley  lieiul  is  nmch  ili«pl«ee<l  laterally,  tlie  rope  i«  oodetl  on  the 
lBri;er<Uameter,iind  the  length  drawn  mis,  therefore, reUtivelvlarge. 

The  eleelrienl  energy  reqnire<l  for  working  the  desiec  in  siipplii-d 
from  the  bell  battery  on  the  car,  and  we  are  infonned  that  no  long 
as  there  is  sufficient  energy  to  opernie  the  bells  the  arri-iter  will 
"■ork  satisfactorily.  .Xfessrs.  James  Hawley  (Ltd.!  are  the  nuikers 
of  the  apparatus,  and  we  are  inilebled  to  thorn  for  tJie  above 
information. 


Electro-therapeutic  Papen  at  Bt  Louii.— No  leas  than  1'2 
PajK-rs  were  read  in  .Seetion  H  (KIcetro-therapeMtiw)  at  the 
Inlernational  Klectrical  CongrcM  of  St.  Lotiis.  iJr.  CLtrence 
Skinner  rejKirted  a  ciwe  in  which  X  raj»  >ia<l  b«cii  euiployv<l 
Hiiccvssfiillv  fora  larpo  alKiomiual  tiiraoiir.  Dr.  <  i.  lieltDii  .\r:i».sey 
(Ji^eussed  the  ti'cjinieiit  of  caiiccruus  frrowLhs  hy  tho  eleclrolytie 
intixxiuctiiiii  of  inetaliii;  (zinc  unil  coii|ier)  ions.  I'rxif.  Muuriuc 
Jfcnedikt  re|jorte<l  three  ca>e»  in  which  an  X  ray  iihotoviiipli 
had  been  ^uccewfuUy  employed  to  localise  the  i.ituation  of 
intra  cranial  di»eK«r.  The  remaining  I'afters  call  for  no  comment. 


MR.  C.  D.  TAITE'S  PRESIDENTIAL  ADDRESS  TO  THE 
MANCHESTER  LOCAL  SECTION  OF  THE  INSTI- 
TUTION OF  ELECTRICAL  ENGINEERS.* 


Permit  me  to  tender  you  roy  most  sinoere  thanks  for  the  honour  yoa 
have  done  me  in  selecting  me  as  chairman,  (or  the  present  Msaion,  of  the 
Hancbestar  Ijocal  Section.  This  section  ia  now.  and  has  been  lor  acme 
time,  by  far  the  most  important  branch  of  the  parent  loatitutioD, 
embracing,  as  it  doe»,  over  TCK)  member^  of  tbe  various  grades.  A  students' 
section  wa&  sacceeiifully  iiuiugvr&ted  last  seaaion.  and  thia  immediately 
led  to  a  large  increase  in  tbe  number  of  students  l>elonging  to  tbe  aection  : 
in  fact,  at  one  meeting  of  the  Institution  in  Londun,  no  (ewer  than  ISO 
new  Manchester  atudents  were  elected.  The  ^ludents  atait  tbe  session 
vi'.h  about  2Si)  members,  and  an  excellent  sylUlius  baa  been  arranged, 
upon  which  the  students'  committee  are  to  be  heatlily  congratulated. 

I  will  now  pa.«s  on  to  the  subject  with  whieh  I  pn>|xjse  to  dt-al  priooi- 
pally  to. night,  as  it  is  the  branch  of  electrical  work  with  which  I  am  best 
aa|uainted  oamelj.  electricity  supply  undertakings,  and  having  had  the 
privilege  recently  of  a  tour  in  America,  under  tbe  aus^eee  of  our  own 
InKtitiition,  and  also  the  .Xmeriean  Institute  of  F.leelnoul  Knglneera,  I 
propoitn  todisrussa  few  points  in  uliioh  .^tncricau  [iractii'e  difTerit  from  uur 
own.  Both  in  this  country  and  in  Americii.  the  rlertricity  <upply  businrxs 
started  in  a  very  modest  way  witli  small  ■italionae<|uipp«d  with  what  would 
now  ix  coniidered  i|uite  diminutive  iniichines,  the  main  point  of  difT«ri-nc« 
in  the  iinu^tioe  of  tbe  two  countries  lieiiiK  thet  in  .\mericit  all  wires 
and  cabJeii  were  run  above  ground,  while  almost  from  the  earliest  davs, 
both  feederx  and  distributors  in  thi«  country  were  Inid  underground  with 
few  exce|ition«.  If  we  follow  the  development  over  here  we  iind  that  it 
has  been  slow  but  aleady,  tlie  small  stationis  being  gradually  enlarged, 
until  in  tho  big  citiM  they  became  so  unwieldy  and  so  aneoonomical,  that 
a  new  generating  atation  nn  n  comprehensive  scale  with  big  units  became  a 
nocessitv.  theKmall  stations  bring  used  a«  sub  iftntions  for  distribution 
purpoM'S.  \  (undaincnta!  dilTerrnc,  dun  to  Icgiflalive  enactments  in  ths 
methods  of  dealing  with  the  problem  of  supplying  electricity  from  central 
stations,  was  obeerveil  in  tbe  two  countries  from  tbe  commencement. 
In  Kritain,  with  the  lole  exceptions  of  London  and  Newcastle,  compe- 
tition in  the  supply  buaincsa  was  prohibited,  one  provisionat  order  being 
granted  for  each  city,  town  or  district.  In  America,  on  the  contrary,  a 
town  of  tbc'Sixe  of  Chicago  or  I'hiladelpbia,  would  he  divided  op  amoogft 
i|Uite  a  number  of  companies,  totalling  sometime-  as  many  as  M,  each 
operating  on  a  comparatively  small  scale  and  frcjueotly  adopting 
entirely  diilennt  systems  as  regards  voltage  and  t;pe  of  current.  Tbe 
development  was  more  rapid  over  there,  on  account  largely  of  ths 
absence  of  those  vested  interests  which  here  one  always  finda 
op]M>ji<.d  to  liny  great  change,  and  also  because  the  overhead  system  of 
supply  enabled  rabies  u>  be  ran  more  easily  and  much  more  cheaply 
than  in  this  country.  To  tbe  early  success  of  supply  undertaking  in 
Amtrica  is  |M-rhapa  traeeable  a  great  divergence  o(  practice  in  distributing 
electricity.  I  refer  to  the  almost  universal  system  of  supplying  current 
in  the  States  at  a  pressure  of  110  to  ISO  volta  direct  current  (or  lighting 
and  'iSO  volts  for  motors,  a»  compared  with  our  prcMurea  of  (rum  'i'20  to 
iM  for  lighting  and  440  to  600  fur  power. 

It  seenia  not  improbable  that  when  the  higher-pressure  lamp  came 
along  It  was  found  it  would  be  so  expensive  to  change  the  arc  lamps 
and  motors  that  tbe  psychological  moment  was  allowed  to  pass  without 
any  alteration  being  mode.  I'rubably  another  reason  was  that  no  cone 
pany  operating  in  competition  with  other  companies  cared  to  make  a 
change  which,  at  that  time,  would  certainly  hiive  caused  an  increase  in 
consumers'  accounts,  doe  to  the  low  ediciency  of  th^  high  pressure 
incandescent  lamps.  Be  that  as  it  may.  the  Auiericiuis,  with  very  few 
exceptiona,  did  not  make  the  change  and  probably  will  never  do  so  now. 
Tbe  reanlt  ia  that  their  distributing  systems— ao  far  as  tliey  are  laid 
underground  are.  at  the  present  time,  very  iiiuoh  more  ex|iensitc  than 
our-,  and  wheie  the  supply  nece-i^itstea  aub..itiitl»ns  and  trauaformation 
(rom  hi^'h  tension  tbree-pKase  to  low  tetuion  direct  current,  sub-stationa 
have  to  be  much  more  (rei|uent  titan  over  liere.  When  tbe  .Vmeriesn 
engineers  found  their  original  sites  becoming  loo  small  to  meet  the 
increasing  demand,  they  recognised  the  (act  that  centralisation  of  Urge 
units  under  one  rout  would  tend  to  ccunoniv,  and  there  began  in  the 
various  cities  and  towns  the  process  of  con  wlidatinn,  with  tho  resull  that 
at  the  |>resent  time  one  generally  linds  in  ewh  city  one  oumpanr  only 
operating,  tliist  ctmipany  being  a  consolidation  of  the  many  pioneer 
oompaniex. 

By  a  aeries  of  development!,  therefore.  America  has  arriveil  at  a 

point  which  our  authorities  foresaw  (rom  the  first,  and  provided  for  by 
re(using  to  Ksnction  more  than  one  provisional  order  (ur  a  given  ares, 
and  the  evolution  which  baa  taken  place  over  there  seems  to  emphasize 
tile  (net  that  tbe  compttition  which  iraiUFdiately  ariset  between  electricity 
and  gas  where  light  ia  concerned,  and  electricity  and  private  plants  where 
power  aupply  is  concerned,  ia,  in  the  nature  o(  things,  so  keen,  that  to 
create  competition  hetween  rival  electricity  undertakings  in  tlie  tame  area 
is  totally  unnecessary,  and  not  to  the  bett  interestj;  of  tlie  community. 

In  {England  we  are  rapidly  becoming  converted  to  the  advaolages  o( 
tlic  steam  turbine  (or  driving  our  largi,<  uniix,  particularly  for  altamating- 
corrent  work.  Tbe  manufacture  of  direct-current  dynamos  suitable  for 
the  high  s|ieeda  at  whi  h  turbiueit  have  to  bo  run  baa  not  yet  become 
general  practice,  although  there  are  a  fair  number  of  successful  turbo- 
driven  direct  current  >;riieralor»  in  o|icrution,  but.  generally  speaking, 
they  are  of  comparatively  umall  kizo.  II  i=  now  clear,  however,  that 
taibo-alternaiors  can  be  satisfactorily  designed  and.  boUt  for  almost  any 
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power,  and  w»  shn'.l  fh.irHy  liji..'  nmniiv  Ui'^  povvir  -tuli  in  ul  the 
UnderKroand  Kailwatya  m  Ijondan,  equipped  with  10  S.SOOkw.  tmbo- 
•Iternatora,  t)i*M  niwihinciibvinK  e«pMMal<iaR7ia(ftl«a4«(MpirMnt. 
those  tbxi  tX  which  th«T  are  rated.  Tha  advMllwM  «t  tOlWM*  have 
Weo  enumerated  «o  fmiucnllx  that  there  ia  no  need  to  l«bulat<^  thfia 
here.  I  would  only  call  atlcntioD  to  two  o(  them— namely,  thi-  ^rrrii 
oapaoity  they  hare  lor  overload*,  and,  «d-oiKllT,  the  es^Hnf-  in  capital 
expenditure  which  their  adoption  rvmirr^  jo^s^LI. .  A  .1*'  p<  r  cent  over- 
Utii  ean  be  nuuDlwned  pcrmannnC)  oti  a  liul;in«  siUi  Uule  loM  o( 
•BatHin>  tit*  ftia«if«t  loM  being  Kenerallr  in  the  reducod  vacuum.  Ii 
it,  ihciMor*.  {inp««iMt  whim  ordering  lurbo-driven  plant*  In  epecity  for 
amp1<!*  marcir.  :n  thr  ir'''^'*THt':>5r,  in  or^Ui  to  takr  ailv»ntftj.'f  of  th*  cait 

km'i  C4pnrif_y  nf  tli"  ti:il:ln>'  il  tr.il.itr  llkflr  to   if  t^f  l\f  lllUHit-t  utill'.v 

in  central  station  worlc.  With  regard  to  the  reduced  capital  expeiulitare 
re<|aired  with  tarbo-driven  plaalt.  Mil  aiiiiuli  ^t  iba  ptMl  IImM  eoala 
Uiwh  le«  than  a  •low-ipeed  art  «f  rfnllw  oatpot,  and  owinx  to  the 

rt  iiic?  1  ikhi,  \hf  evMi  turning  inoiuent  and  th*  abwors  tif  u.!  -lown- 
wkr  t  tlii  i^t  111  '  foundation  can  be  made  moeh  light<'T  A^mii,  a 
turr.  i;r  pi  ,nl  -rw-n  nt  the  v»r«ieal  type— can  be  bouMd  in  a  nxapara- 
li .  ,'.y  Im  i-i.,i.link-,  iinii  il;.  -l-ur  »pac«  ocrupied  i»  a  mininiutn.  On  the 
other  band,  in  order  tti  ir«i  the  beat  reeulta  from  a  tarbin*  an  ampU 
mtar  mtfif^  tor  Mnd«iiia(  parpoees  eaiential,  and  thin  to  (<>m« 
nteot  nttr&t*  Am  ebniA*  of  •  laitable  site.  Ak  reRardt  coal  conitiimp- 
tjon  t^*^  rulvo'fir*^  nl  t«rbi!^»^*  find  K>i  rtciprooatinK  enRin**^  b^^th  riaim 
th<-  lii'-l  r./KMiu  fur  t'  '  v»lii.  ii  ihcy  f  ,\.  i,r,  bot  I  think  ihiit  our  wiM 

not  be  tar  wrong  in  Mating  that  with  regard  to  thia  faaton  tii«n>  i»  little 
to '  hoose  betwMB  tt*  t«o  t|yw«hia  bolh  ■itmtkiaKOBdif  ntiabU 

eomlitions. 

In  America  it  did  not  app<'ur  that  the  turbine  was  making  such  rapid 
headway  a*  in  thi*  country.  ()■><>  cuuld  not  help  beine  etrucli.  (or  invtanoe, 
by  the  very  larx*  rrnn.!,,  r'  sl.-w  Kjvf.l  niricliitij-f  in  oourae  of  cnntimc 
tiun  iK>inK  tlirouK'i  tli"  •-•mpn  (  lif  i-  'Ucnil  ■  ric  Co.  and  tho  \V.  «t 
ilK(huuitR  Company  ul  Ai»«>rw.^  Un  llie  uilicT  tiaud.  at  l!o>ton  and  I  bioatiu 
IuMm  •tUion<  are  in  oourMi  of  cunstraetioo,  ibe  maohinea  being  ■>! 
tha  vartlcal  tvp«  and  ot  ,'i.i)UOkw  capacity.  In  both  thea*  atationa,  but 
more  Mp(>ciaily  In  thf  i  ii.nr  ll.,  (' Imoh^-h  ntftttn't.  .tivi-ion  of  the 
plant  iotii  uiu:.i  r.  rnpirti-  in  0:-  luMt  Ut  *  tin.*  I'cfii  \i  ry  ih  ironghlr  deve- 
Kiivd  :  thun  not  only  wa.i  i-ach  i  fuppliad  with  it*  in^vidaal  cooMnaing 
plaet  and  hydcanlic  pump  tor  the  altp  iNMiiii  tt  tha  torUM^  wUah  fa 
«<irk«d  at  l.'.iOUlb.  nreaaure  per  aquar*  tnell.  Ml  (hart  WM  A*  (U*  of 
eai^h  machine  a  boiler  tfvi  pump  :  the  firemen  had,  Iheratore,  nothinn  to 
look  after  but  their  boiler*  aiwl  atoker*.  Kach  turbine,  again,  bad  il*  own 
rutii'p  of  lifiihT.,  which  nnrmiiUv  -.w  l,i-pt  .(iiit*  iliatinot  from  the  rest  of 
iIk'  I  jili-ri,  ilu-Ki  lii  uiK'dnlv  ik  i  ■■miv.xnitivrl)'  ^^.t  aking—unall  connect- 
ini:  pi|i«  betwwu  t»w  *J>(tc«at  ranga*  tor  u«i)  lu  ^ia»  of  graat  emergeooy; 
tbiar*  ma  alao  a  common  chlma^  tor  (wo  range*  of  boilers.  The  arrange- 
ment. In  (act.  wa*  priiciically  Ih*  auM  a*  in  the  Carvill*  power  »tation 
in  Kkwi-S":!!!  ,  ilii'  l*iil<T  h..ii«t  (x-infr  at  riK'*'  ii:i.'Ii'/.  Ii>  Ihu  eii^'ine  room 

WlUj  n>'up.l  t'i  liif  roiiiri  I  :f  i!.i'-<'  liirL-t^  uuits.  tlie  .Viacrioan^  have 
dloplnl  avrry«ii«re  ID  n>me  caw*  in  a  moat  elaborate  manner  a  oom- 
pleu  fyHam  «(  oil-bnak  niolor-dnven  rwttchN  wtlh  alMttioal  ramotv 
eantrol;  in  «omi-  ca*f»  duplicate  control  board*  hava  fcaan  pn>*id<<d.  mi 
•mnged  that  vtliiJe  on*  remain*  in  uav  the  other  uaiinoi  bo  operated. 
DopUaata  'b<u  bar*  appear  to  be  univenal,  and  lliey  are  ao  de«i«n*<l  ai 
to  render  it  pomilil*  to  -n^  tlivi  li'  Ihr-  fcC'li  fi  and  aub  atation*  which 
thi'v  tuppis  into  dittiiu;',  Kn  np^  Ii  < i  t.\,\c\\  .tn  be  fed  by  a  ee(i«ral« 
machine.  The  wfcly  of  ttiti  «(npa>y>  ( — iw  l&r  a>  llm  handling  ol  thmc 
large  unit«  la  concerned— lia*  baao  dealt  with  inont  thoroughly,  and  at 
tbe  earn*  tiu.*  elaborate  precaution*  have  1>«in  taken  to  prevent  break- 
doiMj^  »nJ  nl.u  ;«>  minlmi*o  thrir  .-ffr."!  «hn  :!il  ,k  f:iilur<'  of  nny  portion 
<j'  ilif  [iliifit  i.  '.jir.  The  o\.  I  r.  ft»  «w.i,  (ii-«  ili-:ii^  »;t-  usually 
iir:iin„' '<i  in  kick  lip  moma  provided  for  the  purpo>c  The  amount  <d 
c«jj  -.  vl  i'i|K>ndiNl  on  awitchgear  ia  v>ry  gnat,  bal  Agar**  giTiag  lb* 
l<crL-jiitiit;i'  of  tbe  capital  nponditure  oMar  Ihl*  haadlag  war*  IMt 
toritiooniing. 

With  regard  to  the  boiliT  bouars,  Babeock  >%  WllMX  boiler*,  *aan*- 

tjra«»  with  mMlmnien!  «t  ,1»t*  aiitl  aiometimr*  witboot,  appeared  lo  be  a 
ui:i>i  r.<.J  (.  ill  , lie  \n  .ii  ^n',  po A ,  I  li.>aa«ii.  It  •eemed  atrange  to  find 
that  in  a  cguntry  where  labour  saving  devioiui  are  aprrially  favoared, 

owing  in  aaiM  Jijiiaa  to  tha  hiRh  nla  A  was**  pw«*l*<iti  tlx  qurotion  of 
m^-hanlcttl  atolMra  vvrma  Itaad  Bring  has  not  y^  been  definitely  tettlod 

Ti  e  ^m^^lr'lln^^  app**ar  to  be  In  th^  ?(3Tnf*  ^*\\r  nf  ^Inubt  a*  to  whiell 
-r  [jj  1  till-  n.i  If ",  -v  gnomical  in  thi'  1>  hk'  ruvi  wi>  in  thi*  ciunlry 
\Vheo  one  haan  of  widely  divergent  rvsuita  being  i>btaiood  from  mechanical 
atahar*  of  Itir  aaroo  make  and  u*iog  airuilar  fuel,  one  i*  driven  tu  the 
raiialiwton  that  the  personal  fai  tor  o(  the  lircman  ha*  a  good  dead  lii  do 
with  tbe  renullc  obtained,  and  in  caacA  where  inoiporiiFnovd  luiii  have 
been  employrd. owing  to  llie  belid  that  amecbanieal  ttnkcrooly  miuiicji 
watchini;  and  "iling,  good  resulw  can  hardt)  Irxikad  for.  Rtpuivni  <^ 
ee«m*  tu  mI.  .u  Uiat  the  quality  of  tbe  labi>ui  ic  iniud  (ot  the  mcchaoitiikl 
atoker  ia  i|uile  a*  (ugh  tta  iot  haail- Urine,  but  the  quantity  rc<|Uired  u 
I***.  fact  i*  Ills  baiainialaaal—ii  lii*  beat  Nsnlla  are  to  be  obtained 
—  i«i|ult«*  eto**  atlcntioo  and  alrtcl  aaparTiiioo.  wh*t«**rba  the  mean* 
ftd<^pt«d  for  tfeding  the  furnuco.and  sl«sni  luer*  who  neglect  to  lake  any 
Hc '  lunt  uf  the  products  of  oombuatuin  can  hardly  lovik  for  thit  bitxt 
reaultj.  lu  thrw  days  of  autoiuatiu  recorders  tb»re  ia  plenty  of  choice 
Bia ivivll  llie  iieccBiiary  inatrumeiita  for  taking;  rcvordaof  tM  flue  »;»»»», 
•■4  whan  the  apparntu*  is  tiret  connected  to  the  tines,  lha  aiiiall  prr- 
oentaige  of  Co.  gaa  indicated  in  fre<|u«ntly  a^toniahing 

With  regard  to  iho  stall  erapti^ye>J  in  a  generating  -ilatlon ,  all  those  who 
have  vii;*f!il  thi-  nrj-t  li.iv.i  bean  «truck  by  tlie  attention  whi<'h  i« 

given  lu  ibi-  prriona:  ci  inl  rt  uf  the  aUtlf,  and  aliu  to  the  ciijicrtui.itj 
wbich  is  given  to  them  to  improve  thait  Icchaieal  knowledge,  by  provid- 
log  OaK  With  olnbHiOTi*wlMn  tlMyauvaMat  mA  *mam  aattaiaol 
iDMfHl:  Ihiaa  looBi  an  cfHt—ad  inljr  ta  lha  lednioitl  and  ctte* 


atafl,  bat  to  <^vi-ry  nun  pniploycii  1  v  ilie  eompany,  howvvar  humble  his 
position.  EneounigaiiMot  of  this  kind  undoubtodly  tends  to  make  a  man 
work  mora  ilM*lltowUf,aBA  tka  atalamant  that  the  man  avail  tbenwelTeit 
largaly  of  Ih*  ftaOltf**  dhaal  ttaai  to  improve  thair  knowledge,  ae«ms  to 
p^  int  to  th«  fad  that  adDcation  in  Amarioa  ha*  raaehed  a  higher  standard 
thiin  iisK  .\ct  iK^n  obtained  in  this  country:  thia  system  ot  anooura^ing 
all  grades  ol  workman  to  learn  is  a  pnnd  one.  and  one  which  station 
augineera  over  bar*  may  wiili  a.iMrji**.'t  iai,i<  mtu  <-cii;fninatii-n. 

Turning  now  from  '^eatr&i  liiutioc  i;riu;tiu«  to  the  question  ot  traai- 
raiasion  and  distribution  ot  electricity,  we  find  in  Amarfaa  aGpMMOM 
which  do  not  eiixt  In  this  ooantry.  The  lon«os1  transminloa  aelMM 
wh^ch  wi9  visited  by  the  Institution  ol  Electrical  Knc-nper^  cn  Ibe 
.  ch  illi. oo  uf  the  rrcent  tour  was  that  from  Shawinigan  on  tiu-  M.  ujriee 
liivar  m  the  praviitoe  u|  t^abae  to  Moctreil.  adiataooe  of  about  iMi  miles. 
Fower  is  transmitted  «■  Ikla  ^ptam  at  a  pmaiore  ot  .lO.OlM  volu.  tba 
oarmil  being  threa-plMM  at  M  periods,  and  tbe  coadoctars  being  ot 
aluminium  Th«  line  raos  tbe  whole  distaiiea  alongaide  tba  iMDway, 
whicb  is  eonvanieat,  as  the  country  is  quite  new  and  tranaport  diBeolltoa 
wonld  otberwlaa  arise  Tbf*  IrnrnrriKst,-)!:  :iFln>m«  is  tr]>i--a!  of  many 
other  caaaa,  with  tbe  rrF  ilt  thAt  th  rt'r  fiiiiv-H«  Tiurlkin^;  fron;  ihe  trans- 
miaaion  point  ol  view  was  developed  luucb  **rli«r  than  was  the  case  in 
this  country,  whtra  tbe  noeeasity  for  hagb.taBaiaa  tnaamiasiaB  tU4  Mt 
arise  so  aooo-  At  tlie  same  time  it  it  noteworthy  that  while  tb*  thn*. 
f'hasr  (tiiH*nui-K:i)n  ischi-nir -  i;»vr  Yim  |-rf.rf.-ct,>l,  the <li«triHtitinn  •rhfrn*? 
ail'  aln^iial  mvan.ihlj  un  th,^  i'ii|.-LrLil  «v«t<Tii  uf  Inn  i-  wir  .iirc.  t  ciiiLiit 
at  111!  to  IM  volt«  between  the  neutral  and  each  ot  the  outers,  with  a 
certain  amount  of  ai,t«rialilH  aanant  for  tba  aoatlned  suburbs.  Tlie 
qoaation  of  apead  r*|ia]a«iOtt  et  aoton  haa  ondoabtedly  had  a  great  deal 
tLi  Ju  with  the  general  adoption  of  direct  rurrent,  while  with  r<«Ard  to 
t)i.-  lov.  Kiiiiply  pnuuurv  referred  to  previously, it  wa*  stated  that  not  only 
did  etpetue  aland  in  tbewayof  anychnnin-  t,i  a  higher  prwuro  hrit  li,  th, 
interests  of  oonanoiars  theroaeUes.  thi'  I  w-  r  prcn^urn  |.ri  fi.r.itilu  un  ;iig 
to  the  higher  e(Heian.<y  claimed  for  tb*  lamps  'Che  latter  oigumuiu  was 
ondoobtedly  dim  of  considerable  (or**  ia  thH  caaatiT  J«ars  ago,  when  the 
first  change*  to  tlie  higlier  pressure  w*(*b*tll|t  m*M,bttt  at  the  preeent 
day  th*re  i«  I'ttlc  to  Air^^--^.  in  flfieiiwiiiy  lie»w(N^  lamp*  n?  Itfi  i.ml  •.".'fl 
volts,  ami  tlie  -JKttwi  .n  .-»[  it.il  I'liiPiiditun'  n'lt  'i  nly  un  ihi-  rai.lc 
■yatem,  but  alao  in  tb*  booses  ol  cuosumem.  make*  th*  higher  preaaum 
imJBBbtodly <b*  MBit  iiaMmaia*!  for  both  auijilier  and  rooMimer,  VV'ith 
rsgwd  to  lamp  pw**in*.tha  Bdlaoe  Compaole*  control  a  large  number  ol 
stations  and  arrange  matters  ao  that  lha  standard  pressure  in  tba  varimta 
town*  varie*  only  very  little;  this  is  don*  in  nrdor  to  utili**  to  the  fulleat 
astent  lha  lamps  ttirtjfd  o-ct  bi  thv  lamp  inalii'r<..  ih»  sjiiyitlnation  and 
staodardisaUion  of  t(ici<'  laiiip^  (ur  tlie  variuu»  presMirr^  hrint,'  vary  rigid. 

Electricity  is  in  luucJi  aam  giuerul  ua4!  lu  Amcrtoa  ioi  all  pnrpoecs 
than  IS  tba  oaao  in  Ibi*  coaotry.  in  sDiU  of  tb*  fao*  liml  in  tb«  la^ 
catta*.  ■!  any  rate,  the  price  charged  is  eoosidartbly  higher  than  m 
Engla'iil  th  IS  in  liwttvn,  whtre  they  \nvr  a  lim.p  emineetian  ot  AOO.OUO 
Iti  c.p.  lamp*  and  .'i.iii^i  ii  i  m  »rr,i  «nil  nn>tnrh.  tin-  nurraal  Hat  rate  tor 
lighting  u  Kai  per  unit,  subject  tv  discounts  aicordiiig  to  current  con- 
•umpiioD :  a  email  powoi  cjiiaoiuer  pay*  .td.  pn  OUll,  and  tlie  lowest 
figure  quoted  to  any  party  i*  Id. ;  on  thct-  pri«**  «*  ware  iuiomiad  tbat 
private  pUnU  ware  rapidly  being  given  up.  At  Chicago  tb*  prie*  wa*  «o 
th*  tuaximam  demand  syateoi,  with  W'riglit  indicaturn.  the  tanlf  baJag  for 
lighting  1(M.  for  h mrs*  ti»c  per  iTi.iiitn  nf  Iht*  ntfttimiim  demand,  and 
6d  tor  ail  currant  u^J  m  i-ic<--^  .  .  inn.nr'.v  d  r  [i'ivht  ll.r  yi^i  r  .  ii.irg»il 
was  Ad.  and  J^d,  SuuiLm  |irKv«  were  charged  in  muat  ol  the  <k1ici  large 
oitie*  viaited.  Watt  metera  are  univataalhr  used  lor  ragi*teriag  lb*  current, 
a*  compared  with  oor  ayatem  of  ampere-boar  metera. 

With  regard  n  emtji  it,  llie  Ne*  Vrrk  Kii»nn  To  .  -xXn  a  population  In 
its  area  Of  al.out  •Jji  Mi  imu,  im,  »  ni.niiiuini  I  ivl  uf  'iiLtiOOKW.  (iir  light- 
ing a*4  power,  with  an  annual  output  of  l^l.UOil.OdU  kw.-boura.  wliieit 
Ilk  Ikaator  aatpaHhaii  all  our  I^ndon  companies  and  munteipglitiw 
atatUdaS aaa  waiter.  Montreal  i*  an  exceptional  case,  but  it  is  ao  Into- 
resting  that  its  position  ia  wurtb  recording :  it  haa  a  population  of  3'iO.000 
and  lO.iMM  conaamers,  compared  with  the  4.171  ooasumersof  Manchttater, 
With  a  population  nearly  twi  -s  a*  large.  The  annual  consumption  vhieli 
inolodes  power  tor  the  tramway  service. is  no  lasi  than  85,iiilO,(kX)  k  >  h  :  ..ri. 
and  the  company  which  supplies  tlie  cunent  ia  the  fortaoate  po*»v!L!„.>:  ul 
a  li  ptT  cent,  load  faotor.  Amoggal  Ih*  ooomaMI*  at  Muntrval  ih  a 
H.tMXiB.r.  cotton  mill,  which  is  drivan  Ihraagboot  by  «l<!«triciiy,  paii  (or 
at  the  rat^  of  |d  f«r  kilimnit  lifiiir:  them*!!  hai  arningrd  ilj  liu'ii--  uf 
work,  tbat  in  ceilam  wmtf-r  inuiiih..  no  •  ijrr-'iit  i--  t-ilten  beiwrun  llu 
houra  o(  t  p.m.  and  7  p.in  ,  heuo*  ine  low  rate  ot  etiargo.  Ihi*  alteration 
baa  ooi^  HaMailatad  a  redu-  tioo  of  tbe  average  weakly  working  boor* 
from  M  to  M.  Wa  were  intomied  that  the  output  from  thia  mill  bad 
inorea'^  4i)  per  oent.  sliwe  the  conversion  to  electric  driving,  owiog  to 
the  greater  d«xibility  td  the  nyslem  and  improve<l  machinery,  a<  c<>in- 
I»ir.<.l  M'itfi  driving'    Thjt  40  ("T  cint.  represented  greatly  iocri-used 

piutii-,  llu  L'u-u,  eirluriiv,.  uf  ;hp  inw  iuhi  mil.  being  practically  coiwl*nt. 
Xli«G  li  uij  duiibt  but  tbat  it  would  pay  many  ol  our  north  l  ountry 
sutions  haodsomel/  to  •QMily  aaiNQl  intwceo  certain  botu«  at  ^d.  per 
unit,  and  it  would  not  caqttm  noah  moilificaUtni  ot  mill  hour*  toaccom- 
itMMlaUi  themvetvefi  in  ■  power  i^upply  w hich  would  only  b<i  thut  uti  in 
the  niootlia  iI  NuMiniber,  December.  January  and  February,  trom  I  p.m. 
lo  7  p.m.  Such  a  striking  example  of  what  cun  be  duoti  in  thu  way  ol 
obtaining*  good  load  factor  is  well  worth  the  ooiiKideraiion  ol  all  tho**who 
have  lu  deal  with  the  supply  of  electricity  ia  thin  country,  it  b*tii|| 
reiueinbrrcd  that  improremantin  '^"'Tflfl  lMtor,ar*n  if  it  b*oblalB*4  at 
alow  margin  ol  profit  must  eeentnally  liattia  imamofaiaduBtMn  in  prtoa 
lit  ih»!  genera!  Iwdv  of  consumers. 

M  ii:urn;ialit,'  in  .\iri»Lu'A,Ai  Arj\  :.v^  v-  lite  larger  cities,  and  to  a  con- 
siderable extent  in  the  ainalkr  ones  have  not  car«d  Ui  take  up  tbo 
potitton  «t  pablie  aagpKit*  of  alaalricilj,  m  ba*  been  duo*  ia  tbi* 
«a«iti7;  tb*]r  ban*  iaataad  flivan  ftfaiichiiat,  nnttUy  lof  Jo  yaan  er 
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theri^bouts  to  pompiimiM,  who  appear  to  b«  organising  th^ir  Iju^inc.'u  un 
u  vftr_>  Muund  b&iiM.  The  cotupiujitrti  frequently  liave  a  wirinR  dt^p^rt- 
mi  nt,  tnd  ID  Mm«  oi  Ui«  cm«*  thii  ixptutuMUi  neatly  monopoilM*  tbt 
viriiiK  buaioMi  of  Uie  elty.  Th«  lamp  qoettion  h>a  b«sn  doItwI  ia 
AnMriM  b;  Riving  the  (tmuimer  (rm  lamp»;  the  Edison  Companios— 
ot  which  there  an  a  great  iioiab«r~h»»e  larf«  looal  organisations  for 
dealing  with  this  part  of  tbvir  bosincii^  Evrrr  contum^r  stsrts  instal- 
lation with  lanps  fumitbod  bjr  tl>«  nujiplv  cumpanv.  nomin&llj  on  loan  ; 
h«  maybavt  thM«  lamps  chan(re>l  lu  o{uvn  ^  he  ihinkq  tU.  iind  in  caso 
al  tlM  tliMlMa,  «b«n  eoiitaxti  Imim  m«  ireqnenUT  reqairad.  they  are 
itei«hHitd  iiHkL  r«illM«l  uynum  wliM»  m  of  mutrimge. 
A111a»p«t'iorlob«rDc  aeat  «dI  tn  wMd  tor  wih-pwiir  Miileoo- 
■mnptioo.  Uia  limit  for  a  16  c  {i  lump  MnR  in  tha  region  of  H'Se.p.  and  the 
consumption  8  2  «iitt:«  per  t-jnnllv  |ni«  i'r ;  all  Ukmps  are  marked  with  thp.r 
TOltagp,  eanJlc  p>i»cir,  and  with  the  nair.i-  nl  the  aupplr  oompany.  When 
lamps  nr<?  brought  n:.  rIiouM  ihiiy  give  U*s»  than  l4'5  e.p.  at  normal 
Toltage,  LhojT  arc,  it  eulfitjientlj  good,  pn;  luide  for  colooring  for  ahop 
■ignsand  theatrical  purposes  -,  otnerwi<>'.  if  u>o  moch  blaekened.the;  are 
destroyed.  Th«  life  of  tha  lamp  it  only  reckoned  as  about  SOO  hours; 
their  prioe is  7M  Wo  ven  tci!d  tha".  tho  iij«U'tn  nt  Riv'nR  tampa  frea 
added  aboot  Jd.  p*r  unit  to  thv  iincc  nt  currrmt,  but  that  tiKure  ^itrm^  tn 
be  rather  ooder  wis  mark,  the  total  coat  ot  the  system  being  abuut  id. 
and  ^d.  De  that  U  it  au/,  Um  «iitt  Hi  tht  m«  M  the  ineandesMot 
lighting  is  very  madnATlliittp*  in  th* rfup  wiiiddW*  d*ay»  look  bright, 
and  give  a  good  light,  and  blaickened  lampa  are  as  rare  in  Anierii^K  n  i  ln<  j 
areoonunon  in  this ooantT;^ .  It  is  difficult,  however,  tor  enhincx  rv  in  tin-, 
eoantry  tn  recomm»nd  their  directors  nt  cominittws  t<5  »d<ipt  exactly  the 
8Aii-e  system  lien:  ;  the  corapanit-fi  in  AmcTica,  bj  ikiinp  thi?  bulk  ot  the 
witiug  theoifclvefi.,  have  Qot  to  oooeidar  the  effec.  ot  givmg  tree  lamp*  oa 
the  position  ot  the  wiring  eoDtrsotor;  in  Saf^nd,  on  the  other  hand,  it 
is  very  rare  to  And  a  company  or  a  owfOMlion  doing  the  wiring  of  the 
dlntrict .  thi4  :e  in  the  hnnds  of  '.he  oontractora.  vtho  calculate  to  make  % 
>t<«Jj  incjiiie  cot  of  the  s&le  ot  lamps,  and  there  irauld  naturally  be  a 
great  outcry  on  the  part  ot  these  gaotlemen  it  the  tree  lamp  system,  as 
■doj^lad  in  AnMri■^  vm  inlndaead  m  a  iMga  Mala  into  this  country. 
On  the  other  hand,  miim  toeih  syalem  aeanu  to  be  the  only  way  ot 
insuring  that  the  ooosamers  get  a  thoroughly  satisfactory  light  with  a 
minimum  expenditure  of  current,  and  it  the  manntaoturera  were  aware 
that  al!  lh«ir  lamps  would  be-  toatt-d  by  an  ii;il6pi»nd««nt  authority,  and 
would  li«  :i:turned  if  tiflo'.v  a  certain  ntanJanlof  i-lVicii^ncy,  it  »ould  make 
them  more  careful  iregxtdii  thii  dau  w!  la»ip  tbe;  tteai  nut.  Tha 
Amertcaa  qralam,  however,  has  il«  drawbacks  ;  thus,  the  oonsumer  being 
Maared  of  a  free  supply  ot  ioeaodeMoeut  lamps,  has  very  little  encourage- 
inent  to  try  any  new  type  of  lamp,  «iifth  a*  the  Ntirn>t,  and  it  is  a  fad 
that  in  America  so  small  i.-  the  ilnmand  ftir  Nern«t  laiupn,  wherf  direct 
etirrent  is  supplied,  that  a  design  »ailable  tor  direct  currant  has  not  yet 
been  put  opon  the  market ;  the  lamp  Is  ia  ttaahaiidaol  the  Westinghoase 
Company,  and  Is  osed  on  altematlog-currsal  «ii«aH*  only. 

Oenerally  speaking,  the  averaoa  American  seems  to  have  a  nflcll  bett/^r 
apiMeeiation  of  eleetridtr  for  all  purpoee*  than  the  average  Briton ;  bt 
has  arp'eci&tcd  its  virtuen  and  has  adoptt'd'ft  aooordiagly.  Be  also 
appearn  to  iia\  e  mat  •  up  bU  uilnd  that  it  is  mVc  profitable  t}  him  to  buy 
hiS  iupply  Irom  the  poblio  mains  at  aptioegiTiDg  a  reasonable  margin  d( 

fofit  to  the  oompaoy  tbaa  11  il  t)  vorry  about  a  private  installation, 
is  money  can  be  Ineeilad  to  belter  aeeoont  in  plant  suitable  tor  his  own 
rooesses  ot  raalwtMtore,  and  h«  prvf^n  to  pot  his  whole  energiee  into 
is  own  business  ratber  Iban  t-e  troubled  nith  the  details  ot  a  private 
plant.  It  is  a  remarksWc  fact,  and  one  ;uuih  coninienteJ  on  in  Ai;ieiif», 
that  while  the  American  Ronnatin^'  i-OJt=  iire  a  whule  uu  greait^t  than 
aimilar  costs  in  England,  being,  in  faot.  ouMtdeiabljr  lower  tliaii  usw 
gUnlnedigiiMiaUy  tnUag,  lyliondoa  statloD*.  ytl  lim  wiling  price 
a(  enrreat  In  America  has  to  be  eonaidetably  higher  than  tbe  prioe  in 
England  in  cTitr  to  obtain  the  sim*"  return  on  tiii;  capital  invested.  It 
Was  H  matter  ol  t;reat  dilllcalty  tu  uhlain  detiiil  wtn — including  manage- 
maot  ebargas — of  Amerieaa  tuppiy  amiertakinK^',  but  it  8«eTii9  pretty 
clear  that  the  cost  of  the  various  ooosolidHtionH  ttiat  hav<  taken  place 
has  been  very  appreciable.  To  begin  with,  the  origuia;  comf&niea  which 
tormfd  the  consolidated  company  had  frequeotlT  adopted  different 
systems  of  generation  and  sapply ;  thus  some  woula  be  alternating  with 
di.Tcrerit  iMTiodrnitics,  while  there  woaM  alsu  Ih-  consideralile  rariatiori  in 
llir  ■.lipplj  pre"uri  - .  T:i  brln;,'  these  various  fy--tema  t  n  to  acummon  basis 
baa  been  an  eipnnsite  matter,  and  it  is  wall  known  also  that  consolida- 
tlM*  ot  this  description  nn|y  likaniM*  wiltuNit  the  creation  ot  a  large 
•mount  of  paper  capital.  In  Aaeifia  lb*  aoal  Ull  is  low,  due  to  the  use 
ot  lar^e  and  economical  Dnit«,  but  the  capital  expenditure  per  kilowatt 
in  t.Ulrd  -.^  high,  owing  to  the  chaiigei  which  have  had  tobctuadein 
asmuitla-in;;  the  3Tntpm«  of  th*"  various  oompaniei  and  in  effecting  the 
omsoli  laiion  1  roiii  ti.u  Lompanies"  point  ot  view  the  position  is  a 
saiistacwT  uui:,  ,11  a.  liioiwpuli  hail  been  establiitlicd,  but  from  the  pwint 
of  view  of  the  oonsumer  it  will  be  some  VMM  Matt  lie  Itelaaiiy  financial 
benefit  from  the  process  of  evolution  whieb  ItM  taken  plaee.  This  expe- 
rienc"  emphadieps  in  a  marked  degrw  the  np?r5sity  for  careful  finance 
With  regard     capital  expendUun-. 

The  sopplv  ot  eleelrieily  bosioess  is  difleieul  to  moat  others  with  which 
mnnMinMr  owing  to  the  preponderating  effeot  of  capital  expenditure 
*a  eonpand  with  running  costs  upon  the  selling  prioe,  and  it  behoves  ns. 
therefore,  to  do  our  utmost  to praveotllM  capital  of  the  nodertaklng*  with 
which  we  are  ooneemed  beii^  BBBieisiarily  inflated ;  as  plant  becomes 
obsolete  the  capital  it  rvpr«*eDtB  should  be  written  duwn  n.ii  of  revenue, 
and  although  this  may  mean  a  temporary  loee  ot  apparent  prntit  the 
anderlaking  will  sooa  reap  the  benefit  Iqr  Iba  inereased  bnninesH  which  the 


cipalities  which  intend  to  caltirat*'  a  power  Inad,  thin  is  a  matter  of  srsat 
importance,  and  I  aiii  of  opiciiini,  tlierefcire,  that  wiiere  current  ha^i  t(j  Ut 
Iraumatted  to  Mattered  sireaa,  overhead  wires  should  be  as  tar  as  pot- 
sibte  adopted ;  where  it  is  MMMHy.M  ia  tiM  MM  of  ItopowirMtt- 
panics,  to  OMivey  electricity  In  IMlty  dinetlma  ow  huge  aiMB,  It  woott 
eeeni  that  ovrrnea'l  cunduelors  are  essential,  if  the  companies  are  lo 
attain  tinanclat  Hvicceff.  I'iiat  it  is  impoitant  to  all  of  us,  :u  whatever 
branch  ot  the  prolmsion  we  are  employed,  that  these  power  ooiapanies 
siiDiild  b«  MOMMtuI,  is,  I  think,  telt-evioent ;  any  development  in  the  use 
o!  power  in  OMir  areas  oannot  but  stimulate  the  demand  for  electrielW 
throughout  the  country  generally.  We  shall  all  watch,  therefore,  wiu 
the  greatest  interest — not  unmixed  with  anxiety — the  progress  made  by 
the  pioneer  BJatiani!  which  these  companies  are  cquippinfj;;  apart  from 
the  supply  of  power  to  niinca  and  fiictoriee,  they  should  hav;^  a  la.tte 
sptiere  ot  usefuioeaa  in  supplying  current,  not  only  to  those  towni  which 
nimaotinninrtimiataliiiMialUNirnwn,  biit  aln  t»  Mm*  iihlilh  kMii 
lamanyeaaealthmkitwilltwAMnidtoiwIatfialMit  IntmatoolOieM 
oonoem^  to  pnTchase  current  from  oatside.  in  preferenee  to  carrying 
out  cipensive  extensions  to  eiistini;  works,  provided  that  the  prices 
quoted  are  as  reasonable  as  one  baa  been  led  to  iuip|>oe«  Uiey  will  be ;  in 
any  oaae  mnnieipalitiea  and  others  will  do  well  before  embarking  on  exten- 
sive sehemea  ot  eiunalon  to  inaoire  what  the  power  oompanies  an  pre* 
MMd  to  40,  and  lo  coBffim  Iho  tana  «oata4  wUh  thtit  MID  Mtlih  Mt 
toi^Mtiac  ihooflMMtbo  ytopoooflMyilalespmaitan  OB  the  tilling  pihft 


The  chairman's  address  WKA  fulluwed  by  a  f:nin,;in,k' concert,  Mr  (iiles, 
of  lilackbnnt.  haviM  arrangeil  the  programme,  which  included  two  songs 
by  himself.  !■  "Offto  l'hila'ielpliia"WO«IW<a  »OtloChCMMB''«Mi 
used  bv  some  of  tba  ccmpany  :  "  BiMlkim  "  «M  mMMiA  tor  Oil 
Ireland."  This  was  cocaaioned  by  tha  fait  that  Mr.  Giles  win  shortly 
take  up  an  important  appointment  in  South  Africa.  In  reply  to  tha  toast  of 
his  health,  he  made  a  fartwell  speech  to  the  section  in  a  few  well- 
ohnsen  words,  Mr.  P.  C  I  i;  .  ,  tumorous  songs.  .\  Dynamo  Legemi " 
and  "  Xiui  Institution  Pil^^nmai^e."  were  liailcil  with  tjroat  delijihl  Mr. 
E.  U.  Liebert's  violin  solo,  Messrs.  Liebert,  Wood  and  .Vtnsworth's  over- 
tnreand  trio,  Mr.  J.  M.  Gibson's  and  Mr.  Welboarn's  songs  were  maeb 
appreciated.  Mr.  F.  P.  Wood's  rendering  ol  "  nif  Belden  Oreiiadiere" 
(Sahiunann)  was  exceptionally  good.  Asmokin,;  eoiicttrt  is  ilistinnly  ne<i 
in  connection  with  ttio  Manchester  Section,  and  Mr.  A.  A.  Day.  in  second- 
ing the  vote  ot  thanks  proposed  by  the  secretary,  Mr.  Bamage,  to  thone 
membets  who  had  contributed  the  moaical  progamroe.  said  that  tbacbaic- 
MOt  Mr-  Taile,  was  to  be  complimented  on  toe  Innovatico. 


GOMTfiMPOBART  ELSGIBICAL  8CUHCB. 

[Compiled  bjr  R  E.  FoVRNnk  D'Aut.] 

.  It.  !tniif  i:j  — K.  .T.  Slrutt  has  exainineJ  n  hanl 
iii'])iisil,  Icll  111  the  lead  piiie.s  "f  some  oltl  KoBlan  Imtlw,  (or 
th>jit  radio-activity.  As  might  lutve  been  cvpoLted,  thoii'  i«dio- 
activity  i*  coiuiderably  less  than  tli.\tof  '•iniilar  fresli  deiKisitj. 
Ho  add*  that  it  would  l>o  rimli  lo  draw  any  [nibitivo  coiicltisiun 
from  this  fact,  for  wv  aru  iguaiant  ot  the  jirecise  conditions 
uudor  which  the  };  jniaii  dejiosits  were  furnied.  liul  the  ide,i 
guggests  itself  that  lite  ndiiim  has  been  hero  separated  from 
ita  pureiit  (uranium  ?),  and  i»  consequently  much  diminished 
in  activity  after  a  lapae  of  '2.000  years.  The  aullior  continued 
the  reeearches  begun  by  BIytliawood  and  Allen  on  the  radio- 
aotiTity  of  well  waten^  and  found  that  the  activity  of  the  dis- 
■olwd  gM  exln^iad  by  boiling;  from  the  fraBhly-coliocted 
mttit  il  ymy  grwt  oompared  with  that  due  to  the  dissolved 
radtaib.  Tu  gut  bldlbbog  up  with  the  mter  is  not  «o  active 
aatit^vOauttdi^bsiaag,  If  the  ndkHMtivi^^  of  the  Bath 
waten  he*  any  «muiMtio&  iritih  thmr  nputad  mediriii^ 
the  diasulvea  eaMnitioii^  and  not  the  traces  of  disaolved 
radium  salt,  must  be  the  ajrent  principally  concerned.  iSamptal 
taken  at  Brighton,  Bath,  Kfts  )  md  nther  places  exhibit  tlight 
diffbrenoes  between  the  aeuvitv  of  the  gasea  collected  by  boil- 
ing or  otherwise  .it  the  various  springs.  These,  how  ever,  may 
well  Ikj  due  to  difTercnces  of  tem]>erature  nnd  to  differences 
in  the  conditions  under  which  tlie  hiilibliiig  gase.s  ai  n  exposed 
to  the  dissolving  action  of  thi-  «at<!t  iieiu  the  pl.ico  of  col- 
leclioM.  The  auantitiee  of  emuiiation  in  tbu  w.i'.cr  thow clearly 
t)iut  it  must  BAve  bad  access  to  large  quauliues  oi  radium  ; 
indeed,  the  r.viio  ac  tivity  so  freqnently  associated  with  thermal 
«prttig«  ia  6ii,.'j,'cBt:s  o  of  the  conclusion  that  raditim  is  a  far 
more  abuiidaiit  coiiitituen;  of  the  internal  portion.^  of  the 
earth  than  of  the  cxUrnal  one*.  Id  atiy  cue,  distiact  radio- 
activity appears  to  b«  miich  oominonor  in  tkaialina  iwiilntiof 
waten  tbaa  in  mcki. 

[Hm.  R.  J.  BwKott,  ywli>sqiM<ol  ahfwftw,  ffmiotar,  1«M] 

ad«lucea  wme  evidence  to  show  that  the  y-tayi  of  nsdium jre 
ideiitlcal  with  "hard"  or  |ien«lntlii«  Raatgca  niin;  Th* 
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dwi  ohjaotioo  to  Urn  unw  has  hilberto  ooanited  m  tha  wide 
dlwnmiMe  of  tb»  «ffKl«  pradnoed  by  iIm  tMpaeiiv*  ny  whcu 
kiniiiig  vifknu  pan  anA  Tapiam.  Tha  Hum  typM  of  rays 
frooi  ndinm  a.irpraclnr'n  i<niisution  eurrente  proitortiorml  to 
the  dfliwities  of  the  pn-^e*  tliroo^;!)  which  the  raj  «  paw.  The 
l'<intgen  rays  Im.'  I.nen  fmiiiil  to  <1ivcrge  wwlely  from  this 
laur.  Thus,  ill  metlivl  todiile,  which  has  a  donaity  live  times 
that  "i  air,  the  >  r;iys  jinxluiL'  .in  ii)iiijalion  i'H  tnnen  m  gicut 
•8  in  air,  but  the  lioutgeii  ravs  proilme  an  ionisAtinn  Til  time* 
as  great,  litilhorfoni  Bii^;gc5t<;<l  thut  ihu  more  iiL'iiutr.itiiig 
ray»  fr>m  a  haril  bulb  might  give  )ii;urrs  approxin)«tin^  to 
those obt^ti no i  from  -/ raya,  and  tliL'  :itithur  luis  foiuid  tlus  to 
be  the  caw'.  Thu'i,  in  chloroform,  with  a  dcnaity  of  4  -^  the 
previous  valur  fur  tho  relative  iunisiitioti,  amouiiiiiig  to  33, 
■wM  reduced  to  4  li.  Himihirly  good  recidtA  were  found  in  the 
case  of  sulphuretted  hydrogen,  sulphurous  acid  and  tetra- 
chloride of  carlKin.  Tho  value  for  methyl  iodi<le  was  reduced 
from  7'J  to  13'?.  Tho  author  also  deals  with  Faschen's  claitu 
«f  baviof  iKored  that  tha  y-mf*  are  projected  particles  with 
U  IH^tlv*  ehtfge.  H«  mjt  that  an  endeavour  to  deflect  those 
nyt  in  a  very  powerful  nuignetic  field  has  failed  to  show  any 
murrature  of  the  rays.  Moreover,  if  radium  ia  encloso<l  in  a 
nm  of  lead  aoveral  oentimetrea  thick,  negativvly.chMge(i 
Mltklw  are  projected  from  the  OQter  layers  of  the  had. 
Th«M  can  b»  raadil/  demttd  in  i  augpatie  licM  und  are 
•iMorbed  by  lauu.  or  Sum.  of  lead,  tarboNw  the  >  iay«  will 
pnetrate  sevofd  ocnttaulni.  Thai  tho  y-'V*  riot  to  « 
■•con<lary  rodidtlon  ot  tlto  cathode  typo,  and  it  b  iMi  ndiation 
which  Paichaa  has  dcteetod  and  which  he  incorrectly  eon- 
dodad  to  be  y  r»y».  That  the  y-ray«  arc  pro<luced  from  the 
/frays  at  the  time  of  the  projection  of  the  electrons  is  mudu 
very  pro)>able  by  the  fact  that  in  all  chauges  of  radium  the 
/!j  rajs  an<l  y-nyi  alwayi  appear  togothar  and  in  the  mm» 
proportion. 

[A.  g.  Wn,  PUIoKfUaa  Uttvfm  Hoitaibv.  IWI.] 

AlmerptiM  «/  Radium  Biminalim  hy  the  Hnmu  Ikdf.~3. 
Biitar  and  B.  Qoitel  hava  taatod  Aanworthli  oontention  tbut 
•far  hrMihad  mi  ol  hannii  lungs  has  a  conductivity  due  to 
ioidHtion.  Aahworth  attiibntes  the  hvl  insulation  of  electro- 
•eopes  in  the  lecture  room  t<>  such  ionisation  <hie  to  tlie  brouih 
of  tne  audience.  The  author  fouml  on  m«astiriu>;  tlie  ioniiaUiiu 
of  tliu  biinian  brcith  th-it  it  cont.iiiit  no  proportion  of  ions 
above  the  tiDtiiiul  j<roportiun  in  the  uttuosphore.  Thev  con- 
eliule  th.1t  there  w  i*  an  unknown  .si>iiree  of  error  in  Aahworth's 
experiments.  Tbey  then  pimuedetl  to  t«>it  the  brenth  of  a 
man  who  Bjiondit  severAl  lionr^  (iuily  in  ;i  vooin  wheie  ruiiiiini 
preparatliins  are  nmde.  Tliis  wiut  F.  (iicsel,  tbe  well  kuuwn 
iTiiiiiini  physieiat.  Ho  wa;ia-iko<l  to  tvlow  ;iir  into  the  apparatus, 
some  I  ''  hourti  after  he  h;nl  left  hi^<  iaboratnry,  'l  lie  result  was 
a  degree  of  ioni.iation  (H.^tiiiclly  aliovc  tlio  normal.  The  breath 
had  to  pass  through  a  eottiiu  wool  liltcr  ,in'l  a  tube  cooled 
with  water  at  Hde^.  The  normal  low  of  |X'teiitial  I0'6  volts 
per  hour.  Immediately  after  the  entrance  of  tho  breath  it  rose 
to  '25-4.  In  seven  hours  it  rose  to  '20  without  further  breath- 
ing meanwhile,  and  then  it  gradiull|r  fell,  h«mg  after 
73  hours.  The  rise  within  tho  firstfew  bonnillMrithAt  wo  imve 
to  do  with  emanat  ion,  which  dccomposos  and  forms  the  three 
depasit.^,  lUilium — A,  K  and  C  That  there  ii  tome  induced 
ndio^wtirity  ii  evident  from  the  fact  thai  after  78  honr^  on 
nphafaia  the  breath  Iw  fr«*halr,tlM  hwof  potential  was  K'S 
vMtoperhour.  whiokdeenaMMl  to  »>1  volta  ioalMWi  futr  hotna. 
The  rata  «(  deeaj  abi^iaareee  irith<  that  of  ndinm  emanation. 
The  authoce  found  tfaat  Iterr  Cie^el  was  himself  a  radio-active 
body,  the  iuhaUnoO  having  perueutoil  all  his  tissues.  They 
novprOMMtO  test  whether  a  similar  radio  activity  is  iin|'  irt<^<! 
to  tho  ntman  body  by  the  consumption  of  water  huUiug 
ndhua  ia  aobition. 

[Buna  anKtanL.  Fhfikaliteht  ZtiUekrifl,  Novambu  1. 1904.] 

AtfhtkaiL—A.  Debieme  proteata  againat  tfaa  ndependeat 
name  "emanian'*  given  by  Gleaal  to  tha  aotive  lanthannm 
prepared  by  the  httar.  He  aliowtthatthia  emaninm  reaambles 
aetininm  in  all  ita  chemioBl  and  physical  properties,  the  only 
dilhinnce  lying  in  ita  mode  of  preparation,  which  yields  it  in 
aaaociation  with  lanthanum  instoiul  of  thorium.  It  is  dis- 
tinguished from  radium  by  the  fact  that  its  emiuiatiou  easily 


taiuea  from  aoHd  cottpoundii  a»t  itaioniaation  ia  mnch  greater 
than  that  prodneod  ay  the  raya  of  tha  orMnal  hody.  The 
actinium  cmanatinn  dMa^  to  half  value  in  four  aecondv.  Tha 
rale  of  decay  of  "  emaniam  "  is  not  yet  <|iK>tOiI,  hui  it  viU 
probably  be  fouml  to  tie  altoiil  the  some. 

t A.l>nnBin,  rhifiMiKkt  Xriutkrift.  Kovtnbar  1.  tSM.] 

.^esfyfaM  Simtdari  ^  lJfht.—C.  Fery  maintains  that  acoty- 
leue  inB  hum  aatianelorily  for  dwtometric  nurpoaea  wbeo 
iasttisf  tnm  «  capiDaty  tuba  of  olaaa  or  steatite.  He  uaca  a 
thermometar  tube  about  half  a  millimetre  in  internit!  diameter. 
A  flume  84mm.  high  gives  about  12  c.p.  Its  nuximuin  of 
luminosity  is  at  one-tnini  of  its  height.  If,  therefore,  th<» 
jet  changes  in  height,  fli.'  p.un'  <if  nnxiiniun  l  imiii' -iry  only 
shifti  by  one-third  of  the  amouti;.  uiui  the  li&k  of  vaiiatiou  is 
lessenoil  to  thut  exteni  It  is  e.-iHi-pitui  tlmt  tho  tube  should 
be  a  ba«.l  con.liieti>t  of  hi.>at,  Othei  wisc  tlic  a|)erture,  ri^maiii- 
ing  rr.,j\,  is  el,.;.'L;el  «  i(h  i  i  r- til  kit  ion  pfiNlucts.  'I'lie  height  of 
the  Hamo  should  U;  troni  -'Jiniii.  to  •?»'mm.  The  einisiuiiiption 
of  gas  ia  7  litna  per  hour. 

(C.  Fshi,  Ju»r«  I !  if,-  /  i'.y»<.;iir-,  Nuvftiil-er.  l'J04  1 

AuU'iMilu'  I'l'tenluU  AVijMAi/or.  — H.iviii;;  occis^ m  lo  niuiuLniu 
potcnti.ils  from  ab.iiit  '..IJOU  vulu  nii,  Hhu  h  were  kept  up  by  a 
Toepler  H.ilt.'  niuehine  ilri'-eii  by  an  eleetih  motor,  more  COII- 
st.uit  tlian  i.s  p..*sil.l-'  "  i(h  :in  ..nim.iry  |i  liiit  nvi-rthnv  t.i  earth, 
A.  .  (ir.iy  (l«i!iij<!»e«i  a  HimjOe  .in  .lU^tJlucul  which  engine*  a 
greater  r-mitancy.  A  hi;ht  (liHe  .\  of  polished  met.il  in  sus 
pended  by  means  of  an  insiikting  rtxl  from  a  suitable  support. 


so  that  it  <  an  rot^ite'  with  the  least  po'sible  frietion  about  a 
horizontal  axis  K,  ( IpfXwite  A  is  mounted  another  dise  C, 
through  small  HoIm  in  whieh  [.imject  «  great  numl'er  uf  needles 
fa«tone<i  into  a  third  disc  D.  Kxtcnilin^  down\tard  fnun  A  is 
a  rinl  e^rry  in^'  at  its  h.iwer  end  .i  li^h;  meiallie  plate,  wlueh 
serves  at  tlio  same  time  to  damp  the  motion  of  .V  and  to  raalco 
electrical  connection  between  it  an-1  .-^ome  .<iligh(ly-dilut«d 
glycerine  oontained  in  a  glass  trough  rcstiug  on  a  block  of 
|iaraffin,  and  having  some  calcium  chloride  dissolve^l  in  it  to 
render  it  conducting.  A  wire  dipping  into  the  glj  cerine  con- 
nects A  with  tho  positive  terminal  of  the  machine,  while  another 
connects  C  and  I)  with  the  negative.  The  needlepoints  opposite 
A  form  a  number  of  point  overflows  which  are  .ill  in  operation 
at  the  aame  time,  <o  that  the  P.[>.  between  A  and  the  needles 
is  maintained  at  a  fairly definiteVmllM,  dejicnrl  in^  on  the  distance 
between  them,  as  loog  ss  the  aource  of  electricity  furnislies  a 
sufficient  suptdy.  fleiidaa  tho  advant^ot  the  multiple  points, 
thereiaagatnefliNtedbTtliaaaviBantaf  AeplatoA.  Xha 
attraetioa  due  to  the  eleetroatalk  fi«U  haewaon  A  and  0  ia 
countorbaLuice<l  by  ti  e  'b  Hcato spiral  spring  E,  vhoae  taoaion  te 
adjusted  by  pushing;  the  glass  rod  P  through  the  oorik'thak 
sup{>urts  it.  Any  increase  in  tho  potential  now  cau:ae.'i  the  di.<;c 
A  to  move  towards  the  points,  thus  hastening  tho  overflow, 
while  .1  decrease  causes  the  spring  E  to  draw  .\  iw.iy  and 
lesseti  the  aefion  of  the  points.  The  original  adjr,  tment  i.- 
made  by  sliding  the  tube  G  through  the  tube  h.  The  a'.it'i->r 
has  maintained  a  potential  of  r2,tXK)  volt.")  tor  iiutu^  within 
1  percent,  without  further  attention. 

l/L  W  Qa&V,  Phffiicat  K^ii'ftr.  Kovembcl.  li>Ci.] 
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it  tn  tall  at  Ik*  natfaww  laia*/fll/ft  ««  FrUai 
§Haintd  cf  all  Nttmttubn;  tr  dlritl  /ram  lit  Qfittt  att 
■abwslpU0BB«t«a.— TbcRAteaforSabscriptiofuto  "The  ELBCTBinAM" 
are  ai  nader:—       Ybab.      Halp-Vbab.     Qoaktbr.)  Poat  fcce, 
lAOd.   ...    lU.6d.    ...     TB.M.  V 
»a.  M.    ...   1*8.00.     ...     i8.M.  jtaTl 
(nb  diMga  tauiadaa  all  SvpplMMata.) 
Nr»  Vtlumtt  #/"Tkb  ElbctbICIAM  "  tamminci  in  April  and  Oettttr. 

"  The  Electbician"         ixetftttnal  advantofUU  Advirtturt,  tt  BBI 
br  Ihr  Uw  lATtadt  drealAtlon  of  laj  BacUali  Baetrtaal  r»>at|  Mi 

drenlAtM  all  erar  Um  World.    Thii  ttaiimtnt  it  gmarauuid. 
A  J:  tr.'utmtnl  Xalit,  A'e.,/fntardid  on  afflicatUm  tt  tht  PttUUktf. 
T  K  A  ri  R  Ad  vbbtisembnts  tntttteUd/tr  tki  currtnl  Utm  mtut  rttth  Hi  Oj/Ut 

h  Pint  Ptit  Tkuriday.    KnuwaU  tf  tafirimg  uiotrHimmlt  md 

alieratitni   tt  itmndimf  adurtittmfnll  Iff  Wi 

AihtiHitmiHlj  if  fir  It  peit  Wtdiwdaf. 

oictfuJ  ufittB  PM.  mi  n«nd«y. 


THB  LOGIL  8BCT10M8. 

Tbe  Loett  Sections  of  the  Inatitutlon  of  Electrical  EngineeiB 
have  now  coinmeni-ed  work  for  tlie  seMion  lOOt-lOO")  in  real 
oarneat  Each  cb»irinan  haa  given  a  starting  signal  in  the 
shape  of  an  admirable  preiidential  addreaa,  and  the  Tarioni 
committees  have  laid  before  the  members  progn-tmrnes  which 
l>09se8S  many  features  of  intercut.  It  apja-Ars,  however,  that 
tlicTd  is  .1  ccrtniin  amount  of  difficulty  in  pei  iuatling  member* 
to  read  Papers,  and  last  year  in  at  least  one  inataooe  it  wm 
neeeaMry  to  aabatitote  a  vi4t  to  works  for  an  ordtmiy  matt* 
ing.  On  other  occmsI'th  P.iper'i  rci  l  t»c:f.)it'  the  Institution  IB 
Lurulon  were  <li3cii-i.ied,  u  plan  whiili  liii-s  much  to  cammetid 
it,  as  it  h  uiiipicstioiialiiy  vuiuablu  (u  huvc  the  opiiiiuns  of 
engineers  other  than  those  who  attend  the  London  meetings 
upon  the  more  important  Papeaw  presented  (here ;  bnt  tbare  to 

f.Kiso  for  regret  that  such  a  iucmIc  of  priice  lure  shonlrl  have 
been  aJoptcd,  not  from  choite,  but  from  nccessilv.  The 
reason  for  a  falling  off  in  the  number  of  good  Loir.il  Section 
Paper*  cannot  be  want  of  talent,  atneo  many  of  the  largp 
raaaniBetnriog  lirma  have  Hieir  worin  in  provineial  centraa,  and 
many  of  our  most  priDminenf  engiueons  h;ive  ni.Hi-'  their  homea 
there.  The  only  two  altLrmiiive  exphinaliona  ;irc,  theroforoi 
lack  of  tilM  ud  disinclination.  Engineers  are  notoriously 
\fiu^  BMD,  and  wn  would  not  have  them  otharwiaeb  but  they 
nnat  not  forget  the  objeeta  for  whidi  the  Inatitntion  waa 
forrneil.  It  in  not  nufficient  that  members  should  ocj  .isinnally 
att<Liid  the  meetings,  less  occasionally  join  in  the  discussions 
and  never  contribute  a  Paper.  They  are  not  studying  the 
interests  of  the  InBtitutioo^  to  any  nothing  of  tlie  pnifeaaibn  at 
Urge,  hy  ho  tloin^,'.  Thia  sort  of  thinj;  ia  the  indtreet  canao  o( 
the  ji'iiu^ei  nii'iiilii  i  -  icmaitiiiiL:  silent  while  a  few  vetotana 
are  expettt'<l  to  pio^i'le  not  only  niai<:rial  fur  •ILscuiision,  bul» 
frequently  enouj.-h,  the  ilistussiuii^  thr)ii-Ll'. r-.  Tlie  formation 
of  atiuUnta'  branchea  in  connection  with  ail  tlie  JUoeal  Saetioaa 
wottld  do  much  to  ehoak  tUa  tendency :  such  a  bnuieh  ha« 

been  formed  ,it  .M:itichMtar  with  iilnioat  I'licnonicnal  *ucoe»a. 
Ill  his  Presidcuti.)!  aiklrcss  to  the  Mauche^stcr  Local  Sciction, 
Mr.  C.  D.  Taiti:  called  attcution  to  the  fact  that  at  a  single 
meeting  of  tfan  InatitutiDn  in  London  no  fewer  than  120  mew 
Maadrnter  atodanta  were  elected,  and  that  the  atwbBts  abvt 
the  ifraatait  aeaakn  with  •bout  250 1 
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The  remiuiKler  of  Mr.  TArnfii  addTM*  d«lt  r>i  irRi{>all}'  with 
his  vi»il  to  AiiM.-iica  with  the  lii^tiluli' iJi  |i.irty.  Hp  f'intr:ii;cii 
the  growth  of  cloctiicily  8U|>ply  undcrtakitigi!  in  America  with 
thooe  iu  tikis  country.  Mid  cxprcMod  (Im  opinion  that  in  viuw 
of  tbe  existing  katn  ooBpetHten  betwaoi  g«B  and  el«ctricitx  it 
is  not  in  the  beat  interasta  of  the  comtnianity  t»  create  com 
Itctition  I'ctwocn  electricity  mipi'l)  un  Kr;;ik!ii-^.  He  drew  a 
ntoml  from  the  couditioiw  |>rev«iti(tg  in  the  I'nitoil  8t«te«,whivh 
emplMMe*  tlie  necenitj  of  keeping  doim  «»pitat  expenditure 
It  seems  that  in  spito  of  Auerieun  ^cucrating  cost*  hiing.  as  .1 
rule,  no  groAtcr  than  the  oorresponiliiig  Kngli^h  cost*,  yet  the 
selling  price  of  energy  haa  to  be  consiilenibly  bij;her  in  order 
to  obuin  the  Mme  return  on  the  capitel  iavteted.  The  resuoii 
for  this  is  net  fur  to  aedi :  In  the  early  di^  of  electric 
lighting  licencci  were  granted  to  eereral  conpaaiee  to  supply 
in  tbe  «atae  area,  but  as  time  went  on  these  companies  becantc 
amalgam:ili^.i,  aru!  ha  their  ?>y-tctii9  nf  generation  an<l  distri- 
bution varied  greatly,  enonnoiia  sums  of  money  bed  to  be 
expended  in  order  to  brin^  them  into  line.  In  Enghiid  only 
one  I'ntviniunal  <h-der,  with  certain  exceptions,  was  granted 
for  each  urea,  and  this  expenditure  was  avoidoil.  But  Mr. 
Tamk  goes  further  than  thi»,  and  ttds.itn;ci  thi^  |>roposition  — .1 
bold  one  to  be  made  by  a  municipal  electrical  engineer — that 
loeal  authorities  already  possening  their  own  undertaldnga 
sliould  (alje  supply  in  bulk  from  the  power  companies  instead 
of  extciidtng  ihcir  own  works.  A  few  weeks  ago  a  prciw 
representative  obtainetl  from  I-ord  Welby,  Chairman  of  the 
Finance  Committee  of  the  London  Coimty  Council,  thecs|>re«- 
aion  of  opittkm  that  the  Load  Government  Board  sboold  fix  a 
limit  beyond  which  municipal  indebtedness  nhould  nut  lie  ex- 
tended except  for  necessary  Kanitary  improvement-'*,  the  limit 
to  bo  fixed  in  proportion  to  the  rateable  value  in  the  munir.|)il 
area  in  queatioo.  Tbe  difbculty  in  ap|>ly ing  this  to  expenditure 
on  deetrtofty  anpply  undertakings  is  tlmt  those  local  anthoiities 
who  arc  undertakers  under  the  Klectric  Lighting  Acts  are 
bound  by  rtatutc  to  meet  tbe  demands  of  new  consumers 
within  reasonable  roach  of  thoir  mains.  Mr.  T.\itk's  sug- 
gestion, it  will  be  seen,  afibrds  a  mesne  of  overcomix^g  tbtK 
dilKenlty  by  eaaUidg  the  loeal  ankhority  to  add  iieir  eon- 
iiPi'tiinH  to  its  mainia  withmi*  ronsi.ler.iMc  ini  ri-a-"  in  its 
citpitul  C'  liumitmenta.    The  mime  coui-^v  may  commend  iLiielf 

to  8ome  compwiaa  vko  are  deainiua  of  enitailiiig  tlwir  etpital 
expeodituie. 

'Timing  to  Mr.  MAMt  Rvodlc's  addraae  to  the  DnlUn 

T,o<:,il  St>etion,  we  are  <iiu'i-  niori'  cmifrDiitfl  with  the  well 
wuin  theme  of  techniciU  education.  It  is  a  dilticult  matter  to 
say  anytliing  fresh  on  must  engineering  subjects,  and  technical 
ednoatioo  is,  perhaps,  the  most  difllcuU  of  all  in  this  re.'^pcct, 
trat  Mr.  HiTDDLE  has  contrired  to  bring  some  interesting 
asli.<:l>.  Inf()re  his  hearers,  and  bis  address  is  hy  iw  means 
the  wearisome  com|Hlatioa  of  statistics  and  data  relatnig  to 
foreign  toclinieftl  editeatiou  with  which  wo  arc  all  too  familiar. 
Ue  rightly  ezpniica  hie  diebelief  in  the  "  bom  engineer " 
theory ;  no  natter  what  natural  ability  a  man  may  poeiem, 
he  can  ncx^r  h.  : nDir  a  ui'-.ii  cn.;Iiiijri'  wlUiuut  a  hm^  u.-ur-u 
o{  laborious  training,  wb«th«!i  tt>ai  training  b«  ubuineU  iii  ilie 
teelmieal  collage  or  iti  the  great  college  of  experience.  Mr. 
BtDDLK  Utters  a  timely  word  of  warning  against  the  "great 
innnh  of  young  men  into  anything  electrical  in  name." 
Thoro  are  young  men  who  are  "  satisKed  to  .il  I'liir  just  rjUi.  iL'h 
tochnical  knowleilge  to  secure  a  post,  .  .  .  Football,  cricket, 
eycliug,  and  often  motrinoDy,  or  the  prellnioary  stages  of  it, 
claim  their  leisure  hours  entirely.  .  .  Wo  hare  more 
compassion  for  the  young  men  who  are  not  idle,  but  who 
secure  a  more  or  less  liiirTie  l  aw]  ini]K;rfijct  teclinie.il  training 
at  some  obscure  institute,  simply  because  tbey  cannot,  through 


no  fault  of  their  own,  afliwil  anything  better.    There  are 

hutiJrfj'ls  of  thi'SL'  lunu:il  liiysn  in  the  cloctrir.il  iiiilusirv  i-very 
jeiir,  iiud  their  pros|i«cts  of  ever  becoming  eminent  or  even 
very  useful  are  ]Mjor  imleed.  Added  to  tbem  are  some  other 
misguided  individuals  who  peij  premiums  "  to  learn  electrical 
engineering  '  in  some  small  municipal  electrietty  worke,  and 
their  prospects  are,  if  anyihiiiLT,  sonewkat Woiae  than  thoN 
of  the  ir  technical  college  brethrau. 

Dr.  W.  E.  St^MPKBKV  addreae  to  tbe  Krninghain  Local 
.Section  dealt  with  measuring  instruments  for  altarnating 
currents.     As  the  author  pointed  out,  coutinuous-eurrent 

l:J^tnllIl(.•^lt^  :iri-    niilch    nvro   .ii-nirati-    and    sensitive  thuil 

alternating  current  instruments,  and  moving-ooti  instruments 
of  former  type  poeeeie  the  fnrtber  advantage  that  tkeir  indi- 

eitions  are  proportional  to  the  current  passing  instead  of  to 
the  square  of  tlie  current,  as  is  the  case  in  alternating  current 
instruments.  I>i  Si  mi  nkh  did  not  enter  into  {;rcat  iletail 
regarding  alternating  current  ammeters  and  voltouters,  but 
devoted  the  larger  pert  of  kis  addfeii  to  a  detailed  deeeriptien 
of  a  phase  nietcr  ami  an  alternating  rnrrcnt  wattmeter  of 
improved  pattern,  which  had  been  built  to  his  design  and 
ti'sii'il  l)y  him.  Ths  phase  meter  or  power-factor  indicator 
consists,  as  do  all  such  instruments,  of  two  windings,  one 
Used,  the  ether  free  to  rotate  abont  a  diameter,  bnt  the 
instninicTit  appears  to  have  been  reudcrcil  exceptionally 
powerful  and  cconomir«l  in  opcr.ition  by  distributing  Uie 
fixed  winding  on  circular  ring  ,-*t  iiii|ilti;4<,  after  the  manner  of 
the  sutor  winding  of  a  three  phase  induction  motor.  A  nse< 
ful  hint  k  also  given  in  thia  part  of  the  Paper  ooneeming  a 
method  of  connecting  a  reversing  switch  between  the  power- 
factor  indicator  and  the  main^,  so  as  to  render  possible  accurate 
phik'^i!  I L.t  lm:;-,  with  very  low  p.v.vcr  lact.jrs.  I'r.  Sr.MrNEH 
then  drew  attention  to  alternating-current  wattmeters,  and, 
e»  fKUMtJ,  be  nufitioned  a  wattmeter  method  for  measuring  the 
iron  in  trAn)l|romer  iron,  which  he  had  occasioaally  need 
widi  gouU  txssults.  It  is  a  remarkable  coincidence  that  this 
method  is  identical  in  principle  with  the  mcthiNt  stii;i;L«stC';l  hy 
Mr.  L.  W.  Wild  in  TIk  KMrkiaa  of  November  Uth,  p.  128, 
Much  intaraet  and  value  attaches  to  I>r.  Si  mi'.nrr's  technical 
description  and  exjierimental  data  reganling  the  eleetro- 
mi^;netic  type  of  alternating  current  wattmeter.  It  is  true,  of 
cour.-t'.  tiiu:  the  tciiliii^'a  oi  this  wattmeter  are  not  indepen. 
dent  of  fre4uency  and  power-factor,  but  the  inaccuracy 
bitrodiiead  into  the  nadi^ia  by  a  varying  power-factor  doea 
not  appear  to  Im  vtiry  eeriooe.  It  eertainly  is  comforting  to 
learn  that  a  eonunon  water  resistance,  although  not  strictly 

turn  iniliii  tive,  yet  had  a  pOWCr-f:i:ti>t  o.ju  il  r.j  0  '.i I'll ','7^  :  liut 

It  is  a  pity  the  audience  was  not  t-iken  into  tlie  auifaors  con- 
fidence na  to  how  these  very  accurate  and  imposing  %atae 
were  obtainc<l.  Dr.  .Sir.ur.s'KR,  it  would  appear,  has  aocom* 
plished  tlio  foat  of  measuring  powerJactora  with  greater 
accuracy  than  is  nanally  attainable  in  ordinary  raaiitinoe 
meaaurementa  1 


fai  Qu  or  mm  m  luniAiMBiivf 

1H8TRUHIMT8.' 

BV  UR,  W.  P..  SVMP.SER. 

tt  is  probably  no  esAKgerntion  to  state  that  the  ninoun  t  of  time, 

ingenuity  and  skill  dfVo!i-il  (Turing-  the  Vi-i*  Ifl  yi  lirs  tii  thf  hiifirnvp. 
limit  I'f  ak?matc-cum 111  iintruuM-t:-.-!  L;,-  il  \\.:t\  s|i.'!it  in 

P'_Tfrrti;;;^  t^i'>»".'  for  ?1iri'i  t  v'lii  riMit  imvi-urt  Uif'iit-  liurnik;  !i  pt  riud 
mure  thmi  twiiv  .i-s  liiiig.  Vi''.  no  aji.'  sull  iimintnin  tli;U  the  rc-stllt 
is  anything  like  so  satisfactory  in  tiio  foriuer  case  as  in  tbe  littler. 
Il  will,  X  hope,  he  iotereiting  to  apesid  scans  tfaae  thia  evening  in 

*  Chaimum's  ioaaamal  adiieis  te  the  Btoiatiiilieiw  Local  BssHsn 
of  the  Institation  «{  Bitetaleal  lngbMHa>  Mlvnia  en  Wslniea^. 
SlichU/akddfsd. 
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cfinsKlfiring  thf  reaisonB  for  this,  wid  whut  pro^jH  i't  iht-!-c  :n,'l^  ln'  of 
R  Lic-.ter  result  in  the  future. 

1  ho  first  uk«  thst  will  no  doubt  occur  ia  Ihnt  ajMirnBtc-cummt 
Bio!i5urcniciit»  aro  more  complicated  than  those  with  steady currciita, 
and  that  m  conMqu«Doe,  the  teeta  are  not  likely  to  be  so  n«rurat<>. 
Now,  I  balitiTO  tms  ram  to  be  mtiroly  wmg'  Dinei-cuiTent 
nMMBmnenta, « the  iwnit  of  a  dmlgfnant  ntaadin^  over  many 
>-ca(«,  are  really  mneh  more  niimeroiu  and  twIm,  and  an  certainly 
iiaite  aa  intricate  in  character  aa  those  piMtboliB  oltWIMteHmrrent 
workir.*;.  It  is  nrt  fo  mnch  in  the  nature  of  tllO  measurement*  to 
bemR'if,  as  iii  thf  iharactcr  of  the  instnunent*  availnblo  for  ihi^ 
to-'^i,  lluii  tliu  liinVrcno'j  really  U<i».  The  result,  1  beliovp,  ulnioit 
tntirL-ly  .im.'  to  ;3i<!  f;ici  t):nl  fur  ultvmat*  currcnta thei!^  isnuiiwtrn- 
nienl  ril  iil!  rtjiiipAriililf  in  »f•ll^it.i■.  t-nfiM  with  the  gahiuioiiH'if.'S  »!id 
V'oUi:ivti';^  iivailnbli-  for  !<teruiy  ciirreiu  wnrk'. 

Now  porhA|!>'<  thin  irli'u,  tliouirh  familinr  to  luulo,  will  tako  others 
by  Burpriac.  But  if  we  prnci  t  il  t'u  ;>nsi>l<  r  tiow  much  all  good  direct- 
cuirent  tMt«  dep«ml  upon  ii«iMtuv«  ^ttlvaitoimters  or  Toltmetem,  wc 
H.  ItfaiaktiBMtafiwbeaurpriaed.  Takelbethnofaodaiiiental 
>  fit  the  whurtrtdiw  liridj;e,  the  polentioinetar,  and  Ute  volta- 
r*  In  each  of  these  instances  the  accamcy  of  the  test  is  directly 
dapandanl  on  the  uae  of  a  delicate  voltmeter  to  adjust  to  equiillly  two 
voltapc*.  In  till'  first  case,  the  adjustiucnt  is  miuV:  in  nrtor  to 
iDcnc'iri'  u  r<'.->i";i.ncc  in  tcnoa*  of  a  standard.  In  iln-  Mvoa  i,  by 
means  of  knuswi  n-si.smrii  i  s,  a  Ptsrrpnt-  or  voltiw;e.  iri  riii-asuroil  in 
tormsof  ihfs*  rffBi^oinccs  an.i  thi-  I'l.M.l'.  uf  rt  star.diiri  ctjU.  In 
the  third  cast,  in  uikiuh,  itdy,  a  curieut  UJance  is  being  !i(&i]darili>tcd, 
although  the  voltameter  measurement  does  not  need  a  volttncler, 
the  adjustment  uf  the  current  to  a  constant  valoe  is  directly  depen- 
dant on  tho  oaa  of  ndt  aa  iBatrauMal)  and  tUa  adjoatnant  \a  ia^x 
aa  aaaaallal  to  acroracjr  aa  Iba  oomel  nMUUMmant  of  the  amount 
of  chaadeal  action.  Moasuremenu  of  imulation.  nujgBCtHS  indoc- 
tion  and  eapacitv  would  hardly  be  po>i«ibl«  without  delnata  galvano' 
metem.  Indeed  the  sensitive  voltmeter  seenw  the  one  common 
essential  to  all  accurate  eWtriral  te»tin)(. 

It  is,  of  course,  to  ihc  use  nf  pr nnaiifiitl^  mriKTietiaed  steel  ihril 
diroct-cnrrent  iRftniuicuts  owe  thf  ir  Kn-at  sfiL^iti'.  c'.wti.  Whether  of 
the  ftiti»<Vroi!  or  iiio\  inf,'-f  nil  types,  eah  ;inoiin  tvT.i  may  be  ilcEcribid 
aa  nHij^lo-cnrrciit  iriKtrynieiits  in  which  tlj-j  (ietlectuiK  fcrt-c  vi  pru- 
portional  citr««t)y  to  the  currvut  or  volttt((e  appliml.  Uoiurtuiijilbiy 
all  alternate-current  inatnimente  have  the  characteristics  of  the 
donblo-enrreot  tne,  io  which  the  deflecting  force  is  proportional  to 
tba  aquM  of  the  onRant  or  voltage.  ThiM  vt  obvioaaty  tnio  of 
dniaiiionaten.  enmnt  balancea.  wattmetera,  ^lanMnelen  and 
electrostatic  instruments.  It  is  alaotiwof  indnclion  instnunenls, 
whether  the  current  induces  macnetiaoii  aa  in  moving-iron  instm- 
menlH,  or  cM'j  furrents,  as  in  the  more  recent  induction  meters. 
Hoi-"  irt  instnnncr.lB  liave  the  same  ebaractehstic,  sinoe  the  heat- 
ing etfV.Tt  vartwaw>  t))i'  prodnrt  of  roU»  RTnp<?rOT.  Instrttrnent.* 
in  which  the  deHeciir-is'  (urce  varies  an  tho  tijuart'  of  the  ivpplicd 
volta^  cannot  be  matie  itvositive  (or  mmute  voltages,  owing  to  the 
iMid  dinimitiofl  of  the  foree  as  the  voltage  docreaaaa,  and  tua  eon 
alftntM  the  main  reason  why  alternate- earreut  instm  men  ts  cannot 
ka  made  to  indicate  low  vohafea. 

Hot-wire  inatnimenu  ara  aa  yet  tha  nUMt  aiMtble  for  moasurinR 
Mnall  altornaiinK  voltage.  Commercial  instrument*  can  bo obtainad 
reading  from  1  volt  down  to  about  ^\tii  ofa  volt.  Prof.  Thidbnbaa 
described  an  instrument  before  t!".:*  lontitr.tion  capable  of  measnring 
lUthof  a  volt,  and  Prof.  I  kmin^;  lia.n  bIiowo  a  Homewhat  similar 
inslrnment  io  the>  Phy»i.;al  Society  of  Lomion.  Mr.  Duddell  has 
rei-Ently  niaiie  an  inRtrinnuiil  whicli  njay  bo  (isncribi: d  h5  h  i-o:iil)i 
natiou  of  a  hut  wire  voltuieter  with  the  radio-uuirouivter  of  i'rof. 
Boys,  the  heat  from  the  wira  ifmiiiy  a  thaono-electri;  current  in  a 
daucately  suspended  eleetrie  eireoit  placed  in  lb«  flekl  of  u  strong 
fonaanent  maijnet.  With  such  an  laatnimanl,  aiiag  as  pointer  a 
rafleetad  ray  of  light,  with  the  leala  at  1  metre  dtetaner.  it  Is  pos- 
sible to  got  a  deflection  of  more  than  lem.  per  )'i  ifroii'utt  spent  in  the 
hut  wire.  But  Midi  iaatnnnents,  and  eepecially  the  Ust,  ai'e  more 
I'li'-d  for  laboratory  and  research  purposes  (htin  for  ordinary  testing. 

.\n  iiwtmment  may  b«  made  semiitiv,'  either  by  weakening  the 
coiitrnl.  cr  by  iftrrea«ing  the  forcrs  tauf^inj;  thf  driflwtiOTU  The 
Strfti^;th  o(  tljc  cunlroi  is  h  fu:r  measure  of  the  MKlululitv  ul  tliO 
meter  for  ordinary  commercial  work,  since  the  weaker  the  control 
dia  naaia  tandai^  mail  the  instrument  b«  used,  and  the  more  ItaiUe 
a«a  Ito  iadlcatioaa  to  W  afT«ct«d  by  extnmeooa  inflneneea.  The  trne 
BMaaure  of  the  senaitivenaaa  (exotot  figr  veaeaich  pmynen)  is  there 
fore  tl)w  tummg  moment  eieited  per  unit  of  ctumnt  or  ^oltaKo 
applied.  Now  il  is  generally  stated  that  a  galvanometer  of  the  fiiod- 
coil,  or  Thomeon,  type  ia  more  aensitivo  thnii  the  moving-coil  form 
of  inttratnRiit ;  but  thii  is  merely  duo  to  the  fact  that  llio  control 
used  can  hii  iiiarle.snd  i9  made,  much  weaker  in  the  former  than  in 
tlif  latter  oun .  With  e(nmlly  utrong  control  the  permanent  magnet 
form  of  iii.iirunii'ni  ir<  m-ch  ihc  mere  siM.-ilive  oi  U:f'  two.  ovmo,:  to 
the  strengiii  oi  Uu<  li<m  ttfipUeu  to  the  coil  con\  r  ut^  'Aw  current  to 
lianuaaured.  In  order  to  main  attMBBte-eun  jat  iH-iramcntt  as 
awiaitiva  aa  tiie  correspondinc  ^raat-aonoat  one»,  strung  magnetic 
Wd  innai  ba  fioAnead.  Tiao  panaaaent  magnet  ia  nailaaa  lor 


a;tLrnaf*-<'TiTre;jt  work  links*  BRtiffactory  iuslrutuents  of  this  viora- 
tioii  typ«  can  be  dovised  ;  but  the  olnctro-magnct,  the  most  powerful 
itjrui  of  luagaci,  »tUi  rumams  a  poissibtUty.  _  £Uectro  magnets  are 
not  used  in  gtJvanomatata  baoMiaa  aaiatiBt  inatniniaMa  are  antt- 
ciently  re«ponsivc,  and  tbna  only  idian  aztiama  aaDattlvwaM  ia 
needed— as,  for  instance,  in  the  oacillof^ph—  la  any  one  willing  to 
pitnpwilh  till-  inmnvonienee  of  supplying  a  anbeidisry  magnetising 
cnirent,  and  maintaining  it  of  constant  strength.  The  problem  of 
producing  sensitive  alternato-cnrrent  instmmonts  resolves  itself 
therefore  into  mx  inqniry  into  the  conditions  nnder  which  iron- cored 
ekctro  niapneta  uiav  bo  introduced  itito  Mudi  in-truineiit>.  withoot 
iiivolvin;^  crri-rH  due  to  difTwncc*  of  plln.-e,  fri-ijiie-ney.  «a\c  form, 
and  other  di«tiirbii;f;  fa^'torv. 

Now,  before  d»*t'U*sing  how  Io  use  iron  in  alUiruatuig  cinreut 
instruments,  it  must  first  be  stated  that  this  is  ah'eody  done  in  many 
cases,  as  in  moving-iron  indicators,  and  in  instnunenls  of  the  eddy- 
earrent  type.  The  Utter  now  form  an  important  class,  and  are  either 
of  the  shielded  pole  type,  the  outcome  of  aomc  pioneer  experimenta  of 
Klihn  Thomson,  or  of  the  rotary  field  typo  duo  originally  to  Ferraris. 
The  rotating  field  instramcnta  are  particularly  useful.  They  have 
the  preat  ad%aiit:ii;e  lha«  the  geometrical  relations  of  the  fixed  and 
movjni;  parts  iiro  not  i  hiinged  a»  the  disc  or  cylinder  turns,  so  that 
the  indicating  inslruiuentii  poasess  rpniilarly  divtdir)};  scales  and  a 
rangeofdefluclioD  extending  to  nearly  ;t(X  kief;-  Siiclno,<!ruiiicnt-i  hic.u 
many  iindoabted  merits,  but  their  eaiibration  varies  with  frequency, 
and  to  a  alight  extent  with  wave-form,  The  wattmeten  of  tliia 
class  are  indeed  not  much  more  than  good  indieatoia.  Huj  fklUI 
all  tliof«qnivaniautaol«aattalatailiniaM)batfor  aMunalanieaoan- 
ment  aomatUng  BMHM  It  aaadod. 

The  fixat  inatramaot  to  which  I  wish  to  direct  your  attention  ia 
the  phaaameler  or  power-tnetor  indicator.  These  instruments  may 
be  made  for  either  aiogle  or  multiphase  circuits.  In  the  former 
case  the  cnlibratioD  depends  somewhat  on  the  frequency,  but  only 
very  slightly  ao  in  the  latter.  All  such  iitslrnmente  consist  of  a 
AximI  and  moving  sot  of  coils  haviri;;  n  i  cnonom  diameter  about 
thf>  moving  Bvstom  turn*.  Thn  noi'.:;is;  system  is  quite  free 
to  re\oK  (  .  There  Is  no  e-imir  >1  i  \ee-[)i  thnt  due  to  the  interaction 
ol  tilt  cmTeniB.  Ejicli  system  may  comprise  more  tliau  one  coiU 
but  as  a  nile  the  fixed  svataoi  oooiiala  of  a  ma^  aoil  tfnoogh  whieh 
the  current  passce.  while  the  movable  ayitani  eonaiita  at  two  eai]a 
inclioed  at  some  fixed  angle  to  each  other,  and  traversed  by  corranta 
in  diflierent  pluiaes,  obtained  usually  by  tapping  the  moltipbaaa 
mains,  but,  in  the  caao  of  aiagla-pbaaa  eircoita.  by  pn>Tidin(  two 
paths  of  diflterent  indnetiva  yraeortifla  tor  the  piaaiara  comoiti 
needed  for  the  coite. 

Now,  in  the  tJieory  of  these  instrnmcntsi  as  hitio  ii.)  i.'ii.  ii,  the 
aclion  of  the  pnrrent  in  the  fixed  coi!  on  that  of  cacli  of  the  uoiving 
ciuU  ia  !,e)>aratoly  e.:.r'."id.T«d.  Two  iunnic-n-..i  are  eierlf  i,  one  on 
eacli  niovinj,'  coil,  and  the  posjliou  of  balance  imiicaled  i>y  tji*  pointer 
is  ^•.lc'n  that  those  laomeota  %3n-  f-i]iial  and  oppo^i'e.  T!sis  ]>osition 
is  independent  of  the  amperes,  or  volw,  amce  alteration  in  either  of 
these  eqoalljr  afleeta  the  two  moments,  so  tliat  if  tiiege  momente 
are  balaneM  for,  say,  90  amperes,  they  are  pially  balanoed  for 
80  amperes.  The  position  of  balance  ca-i,  therefore,  only  depend 
upon  the  phase  di£»rences  beswcen  \  ol;s  and  luuperes,  and  honce 
the  dcHection  of  the  pointer  can  be  calibrated  to  indic»t«  phn.'W!. 
But  there  is  another  way  of  looking  at  the  action  which  if  fi;l  t.-> 
consider,  and  wbkh,  I  think,  biw  not  bepn  previotnly  tiotici'il.  'I'he 
two-coil  sv-itein  tr.nersed  h\  cnrre-nt^  in  ditfo-.'nt  phase  priiduces  a 
rotatuip  liolil.  and  the  -ileraeuon  l)etween  this  and  the  alternating 
;rir  rnt.atint;!  field  due  to  the  current  (or  currents)  in  the  Other  systoiil 
01  coils  muKt  be  suvh  ti>»t  there  is  only  one  Mable  position  of  the 
monng  syetcm  of  coils  for  which  the  tomua  vwuahaa.  and  thia 
posiiiwi  can  (mly  depend  iipon  the  phase  dilHTonoea  Involved  ia  tba 
two^yalainaofoamnlB.  niiaia  iUnatcalad  in  roUry  synehraoiioara, 
such  aa  that  of  Evanlt-Edgeomba.  the  rotor  and  stator  of  whkh 
are  each  wound aoaa  to prodtm  a  rotating  field  by  splitting  a  single- 
phase  current  into  an  indtictive  and  a  non-inductive  branch.  If 
two  gcncratiTTs  are  joined  up.  one  to  the  rotor  aivl  (hp  other  to  the 
stator,  the  mtor  re\ol'.  ■  nipidly  if  the  frequeo  'ii  ■-  are  different,  but 
aa  tlip^'e  appro.o'h  ei|'.;.»U;\  the  rotation  i^  slow,  tltukwise  if  one 
math^ue  lea  U,  cu  :uler  l  ei.  kv.  iae  if  it  In}?*  ;  the  position  of  the 
pointer  iiiiicnUa  tit  tittili  liiomcut  thu  pha»6  ditlcrenoe  of  the  two 
currents.  If  the  two  machinea  are  ooopled  topthar  ao  aa  to 
generate  voltages  in  fixed  phase  relation,  the  printer attaehod  to  tho 
syncbrooiaer  takes  up  a  fixed  position  in  correspondence  with  this 
phase.  The  instrument  thus  becoiiiea  a  phasemcter  and  can  be 
calibrated  as  such,  but  in  its  present  fonn  it  is  not  suitable  v.^  a 
{Kiwer  factor  indicator. 

Now  imagine  a  coil  lni\  or«eil  by  an  aUematin»  'iirr^r.t  place-d  m  a 
rotutiufi  niaffnelii'  field  of  the  same  frequency,  n-nl  fn  e  to  turn  about 
»he  CMS  of  rotati  Jii  of  thin  Md,  The  position  tttkwi  up  by  the  roil 
defends  [[htcIv  ■.ijniu  the  phasi'  nf  thi'  current  through  the  end.  If 
wt.  a^-*'ti:ie  iKiiiormly  revolving  tieids,  and  currents  varying  »ecor  ling 
to  the  itine  Uw,  the  position  will  ba  aaeh  thai  at  thainatant  the  rota- 
ting field  is  parallel  to  the  ooil,  tha  eunaot  ia  the  latter  is  pa^ng 
I  thiaai^  ita  aero  valuo.  Tha  anfolar  daflaeHoa  of  tha  poiBtar  limn 
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lozne  fixed  point  on  the  ac&le  ui£»iwur8d  ui  di^rcf-s  lU  ah  cxik^'t 
uiaoaure  of  tlte  phftie  of  the  cumint.  If  the  oum-nl^  iii  iri->;ul.tr 
wave-fonn,  and  the  rotaliOK  field  ia  Uot  uniform,  this  wUl  not  ha 

Srocieely  the  cue  (Me  Appeodit),  but  there  will  ia  all  mm  be  » 
xed  pocition  of  the  ooil  (or  Mch  phMC.  iodependeni  ottiw  nutgni- 
tndM  al  tha  earrenta  in  th«  ^flbnot  aoQii  and  quite  independent  of 
Hw  tlMlMlwy>  since  thii  viffl  aibpt  eiiim'ite  and  fields  alike.  The 
most  efficient  way  of  producing  stroof;  rotating  fu-](h  t»,  of  coarse, 
well  known.  It  Is  exemplified  in  ewrv  luiluciion  luulor.  But  it 
diMt*  n"t  iippriir  to  hft\p  l>«pn  tintiruil  luihiito  ih,\i  pbaeonieters 
n-i.ll\  »( t  In  iu<-ii:i*  of  rotJititiy  lii'M-H,  luui  lit-iu-f  tlip  iiieiins  adopted 
in  pra«!Ufr  d  r  liroiliirini,'  .>ui-h  ln-lu  ui  raiuuiettial  iiistruinentt  are 
anything  bia  tin-  ht  ti  avnilnlilo. 

To  illniiir  ii.  liiiK  ;in  l  niiu  r  poinu  I  have  ha<l  sonip  inntrnmonts 
<^n»t!  lut.-.l  iti  th.-  Ti-fiuiKiil  Sotiuol  wi>rksl)0[><i.  M  ilpn^-iu  il  for 
strong  alternating  iu«kii«uc  tields.  In  od«  of  the  phaaemet«n> made 
the  liMd  mU«  m  wmiiid  liinasb  aivediw  ripg  ilMfiQP 
tlM  MMut  of  *  dii«a-aluM  nuitar.  tlMr*  ion  Oim  ootb,  each  of 
•Mil  tane,  wound  wim  win  nritable  for  S  or  6  ampere*,  with  each 
eoU  Ivaaght  to  a  tvgmMlt  ptir  of  terminals.  The  portion  cor- 
with  iIm  NMir  Canute  of  *  oylindrieal  block  <  r 
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tiK  ul'iir  hiaiiipir^H  held  in  a  fixed  ctrntral  position,  and  unwound. 
In  the  air-gap  bclweea  the  two  is  placed  a  pivoted  onI  similar  to 
Umw  Mad  m  manriaf  «oil  gtiwa—lwi  w  vaMntlin.  hM  with- 
Tt  la  ea|MUa  «!  In*  moUoo  kliont  tlia  aiia  of  the 

t,  and  It*  ponUoa  ii  indtaated  on  the  scale  an  attached 
Thfi  position  takan  ap  by  the  pointer  in  quite  definite 
nnder  an.v  given  rirruiustance*.  and  if  the  coil  i»  ijio\t'(l  ^mt  of  it« 
equilibrium  position  the  forces  tending  to  maK.-  it  ri'tum  me  con- 
siu'TnHp,  in  »pitc  of  the  fnt-t  that  »  very  lnrf{u  iHiiMinlui  tu ■  reais- 
tAticc  U  III  series  witii  t)i>'  pri'^nitre  coiJ.  Thi»  m  nnly  wh^listo 
b«  «ik|>i>i.'t«4),  sineo  the  otrciiKth  uf  the  field  due  to  the  fixed  coils 
is  about  equal  to  that  nittuu  in  permanent  magnet  direct-current 
iiMtruwents,  Here  at  all  event*  is  one  altematiug  •enrrent  iustru' 
men*  ia  vUah  atrong  fields  ara  auBloMd  vifthaASl  wit  of  Ilia  dis- 
advantajtaa  and  anors  supposed  to  aa  MoeUtad  witn  tha  use  of 
ino  vndar  aoeh  dicumstances.  Of  course,  it  would  bo  possible  to 
irind  Mm  Iliad  OoUa  for  pressure  instead  of  current,  either  (or  direct 
coBoactioa  to  tha  ualaa  or,  if  aacsiaiy,  in  tha  aaooiMUiy  af  a  step 


down  trmisfuimer.  In  many  m-M  thp  nmvinj*  roil  wmmM  Ix-  piii  ui 
•ene*  wilii  O.a  8ccond«ry  ofn  ciirrcnl  traiiflfariin  r.  It  is  i-iml  now 
with  lu^'li  I'  ljxion  mains  to  liii\e  two  curTcut  irAnsiormers,  t  lu  ii 
prituii  N  iK  ini;  placed  in  one  of  tht'  main",  mi  I  each  secondary 
circuit, after  piMuiu^  thruugh  an  ammeter,  returning  through  a  patfi 
aaramwi  to  Mltaaaoa^wy  ciroitila,  and  in  which  an  ammeter  ant) 
pnrar-ftator  indintor  are  plaaad.  Tb«  connections  are  shown 
dlafnuumatically  in  Fig.  t,  in  vlllall  A,,  Aj,  represent  the 
amnaetors.  (1),  {2)  and  (S)  mdieata  iba  mains,  in  lbs  first  two  of 
which  tlie  primarioi  of  the  current  trans(oriiier<i  CT,  And  CT,are 
placed,  and  the  power-faelor  indicator  is  reprcDciui")  by  PrP.I. 
Owins  to  the  vector  properties  of  alternating  current*,  if  thp'c^irrpiit 
transuirmers  are  alike,  the  current  measured  bv  thu  niiiiNrUr  Aj 
wiU  indicate  the  current  in  the  third  mam,  nn  shown  by  the  ve^tur 
diaj;r»m  in  V.f.  '2.  Witii  •iiseh  nn  ar'.fiiiK'^mcnt  it  would  bo 
advantageous  tn  uati  u  ivv  Entity  switch  (short-circuiting  during 
'  i  an  the  sccondarv  of  one  of  th*  IHIiafllllHaill.  anr  OS,,  as 
I  iB  Fig.  1.  liy  revcriung  thia  tMPifch  Jig  &  auattand.  A, 
k\  eqtuJ  btit  ofpoiita  ia  phaaa  to  A|,  aad  A}  A'^  alnat 


70  p<  r  d  r.f.  (»reater  than  A 


in  msgnitui^e.  und  strictly  in  uiiAd. 
\uivi--furm  insiv  Ix',  prosnir-d  only  .\, 
ttjid  iu-t>  tHjual  in  magnuudt.'.  Uwing  to  the  properties  of  a  right- 
angled  triangle,  A',  im  parpendicuUur  to  A,  if  A,,  A',  and  A,  are  equal 
to  each  other,  whMavar  may  be  the  phase  diflisrenee  between  A,  and 
Kf.  The  advantage  of  tliis  device  arises  from  the  taet  that  the 
power-Ctctor  indicator  van  U:  made  to  read  on  circuits  of  low  power- 
factor  a*  well  as  on  thoee  of  high  power-fiwtor.  As  a  rule  these 
instniiuents  are  calibrated  between  power-factors  O'S  and  I'O,  and 
are  not  available  for  lowpower>tactorcircuib<-  By  ii«in({  the  rrverning 
switch  the  phase  of  the  current  passing  throui^h  ihi-  iimir'.iincni  can 
be  altered  d^'  90  electrical  deffrces,  so  that  tb«  poniiiaii  oorn  npond- 
ing  with  unity  pvwrr-factor  is  made  to  denote  /><ro  jHnu  r  fiictor, 
and  by  iu«aua  of  an  additional  calibration  of  the  scale  low  power 
(actom  aaa  ba  naamcad.  U  latlriafnaty 
can  ba  aenabnatad,  tbojr  will  prara  laaca 
meters  on  hlgUy  indnctivc  circuits,  ninee  the 
under  such  conditions  are  liable  to  large  p«roaBtage 
tlivir  irnlirattons  are  low  down  on  the  scMe. 

I  iio\v  pit»,i  to  t hi' consideration  of  wattmeters.  The  intttxluction 
of  lOl•<■tr\^■lllll^,■ll^t^  into  tlifda'  tnstmmeota  is  naturally  s  more  difficKlt 
pr<jtili'ii).  With  tlif  •■xn-piioii  <j(  •leetroatalic  umlrtiint'iit*.  all 
accurate  UiUtiuet«r«  luo  vt  tltv  dy  ttiuuoiiieter  type.  Irun,  and  indeed 
all  metal  parts,  are  severely  excluded,  with  the  result  that  these 
inslnuuents  am  insensitive,  lacking  m  range,  and  subject  to  dis- 
tmbaaeaa  eanaad  bgr  axtanuJi  AaUk  It  baa  namthalaaa  bacaoaa 
aaeaaaanr  to  oaa  tfamiatniatt  m  aoiqtmetioa  irith  tbtaa,  owkw  to 
llie  high  potantials  and  heavy  currents  now  ooimuoo.  These 
■ceMMria*  of  coarse  contain  iron,  and  introduce  errors,  due  to 
fmall  diflferenrwi  in  ph.'in.',  wliich  nrf-  ftn  mrianp«.  I  l^elieve,  aa  those 
whu'li  wmild  KriKi'  truui  tli4-  ij.-i-  of  » oil- .l<>»i«ni-d  MiM'tro- magnets  in 
(he  »niiiuet«r  1M*U.  Tlie  t  rror  in  wiitiim'tcrH  dim  to  the  lag  of 
l  urrciit  m  thoprssstirp  roil  ha*  fr>"|ufi!itls  lu  t  ii  ihi-cTiiu'd  nl-out,  but 
i  thiniit  a  somewhat  uvu£t{<?[al«d  idii«  eiiats  as  to  ita  nature  and 
•I tent.  I  have  calculated  in  the  aoeompanying  table  Uie  wattmeter 
warn  oonsed  by  Ideg.  I«^  iu  thepreHorD  e<^,  (or  m  fixed  loadeunrairt 
corrciipoadiag,  my,  with  1,000  voUaupcna,  and  Ibc  loada  af 
differant  fOW«r  fcalor. 

Tahll  J.—  Wt fwwttr  /  >...r     ,■  i<>.i,ia/  i,iH)0  rolt.4H»ftm (Jbra Lag 
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The  error  incr«>asea  the  readingif  tlia  load  oomntlaus  and  i 
it  if  it  leads.  If  the  power-factor  of  the  load  is  eo«  0,  tha  anar  in 
the  reading  is  projiortional  to  sin  0.  while  tan  ^  repraaaata  tha 
error  per  c*nt,  of  th^  trm*  r«>«dlt»8'  It  will  Ik-  m  ch  thst  the  error  in 
the  reading,  imti'i»d  of  iniiHtiintfly  ili<'rf»i.inic  »-i  thr  p0Wi-r-fiu-t<>r 
diminiahcs,  rapidly  attain<i  a  uiitxiniui:!  miIuc,  which  la  Ir^sM  th»i| 
'i  per  cent,  of  the  reading;  corrmpoiidm^  with  the  !<iuiie  curn  iit  if 
non-inductive.  The  error  per  cient.  may  \m  enormous  ior  low 
power- (actors,  but  the  error  as  a  deflection  may  all  the  same  be 
nnreadable  unless  the  UulrunMat  has  a  wide  scale.  (The  theory  of 
iliiK  error,  and  tha  applieatioo  to  trattmeten  used  on  tttraa-phaao 
cirntits,  are  given  ia  tha  Appandis.)  The  lag  in  tha  ptaaaua  toil 
e«n  be  <^a«ily  reducetl  |o  ono-tenth  o(  a  degree,  and  the  error  caoaad 
by  it  Is  proportionately  diminished.  It  is  not  so  well  known  tliat 
ih«  plianc  difTprfiicfg  intrcdiiccd  by  current  and  voltage  trans- 
foriiK'm  c:iii.  if  these  are  properly  dt'signiHl.  be  n^ilucvd  to  similar 
buifill  viilut-*.  Of  courso  tilt*  errors  due  t'l  siich  plivio  ilSfTtTcnct'i 
iircnfthi-  Mine  iiiUtiri' and  importanc'.' IIS  if  tln'y  wurc  nil  due-  t» 
ill  tii<i  prewiuru  nuA.  Elcctro-luaguvu  may  i>i\introdur«d  into 
wattmeter*  cither  by  puttDig  tba  ntagnetiting  cioil  in  aetiaa  with  tha 
current,  or  by  connecting  it  in  shnnt  across  the  maina,  la  tha 
former  case,  owinx  to  lyaHwsis,  eddy  currenu,  and  voiriiiK  petr- 
meability,  the  induced  magnetism  will  not  properly  follow  tha 
variations  of  the  current,  even  when  the  magnetio  circuit  contains 
an  air-gap,  and  only  low  magnetic  densities  are  needed.  On  the 
utfi'  r  hand,  if  a  shunt  coil  i»  used  to  prodtic*  tli**  (osirioti^m,  not 
iiiily  is  tlirrc  hn  error  due  to  the  resist«nf>'  .'f  ilif  coil,  but  tin-  llm 
of  iiii\g:vti«iii  i«  prncficBHy  in  qundratiiri-  wuh  iS:e  \oi;aKL  produc- 
intjit.  The  ri-.H',iUi!ic  error"  riui  pcrliaps  h,;  iti.ni*"  nc^liKblc  in  iiither 
ciuti-,  but  It  u  the  latter  method  I  have  tried  experuneutally  lately, 
in  oidartobiiqg  the  <]uaation  baloira  yam. 
If  MlathaBaagnatiafliizmthacoia  of  a  tuanabniariw  atectra- 
praducad  bgr  a  eonaat,  c,lliNa|h  a  winding  of  Mitnmaof 
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Tesistancp  R.  Ih*  vylluiir-  V.  ni»e#i«ry  to  producf  ttii*  ciirrf'nt  !s 
Ifiven  hy  \ ,  -  lU  i-  .11).    \Vr  nlso  have  Vj^iy/N  wSutp 

Vj  U  till'  Killm;<;'  oil  ojMjii  eirciiU  cif  ii  Boc-nndnn'  win  lint;  nt'  ri  ,tur".s 
<«««uiniii),-  iio  luagnetic  loakfti"-i.  For  lur^;.:'  tniiivfornitrs  on  opon 
eircnil  the  u-rui  HC  ranv  be  l«m  that  one  ti<a-lliuuBAndili  piutof  V,. 
For  niAxnetio  cinmits  of  mwU  dinMluraBS,  miUtblo  for  iostmtDpnis, 
especiaUj-  if  an  air-i;ap  is  inlrodnoed  to  allow  a  moving  coil  to  cut 
tw  Ibtt,  th*  t«nn  UC  ia  much  larger  compAnd  with  Vn  Imt  may 
■tm  Iw  a  ■mall  proportion  of  it.  As  a  role  the  comer  oirop  CH  is 
by  no  means  n))t;liKiblo  oonipiT' ^  with  V,.  ThiR  is  only  too 
uotieeable  when  t««ling  luiall  llla^s<'s  of  iron  for  hysteresis  losses 
by  the  wdtlmeter  nif»h<vl,  eiiu-f  n,r  Ifi**?"?  m  thr  mtiniriolipir^' coil 
ar*  oft.'ii  mi  ;ippri-eiiilili-'  fr  ictiun  I'f  lln-  ■.vHnlc  In  rn^o-  [  li:ivo 

oftt  i!  fmimi  It  convenient  to  n»»      •  Hif.'lr.i'r^  ..is  in  I  il,-. 

tnif  ot  a  ffw  turns  H,,  suitable  for  a  rnn^iili-rnhl!'  :ii  iL:iii-ti^irii;  i  iir- 
ront,  C,  passed  through  the  current  coil  of  th«  watlinetor  W  ;  (he 
otlnr  ol  a  korga  nrnnlMr  of  tmm  wiiimoM  wiHk  tiw  pfUMore 
aailoftlMiuitniaMiit.  TbarMdinftofthe  wattmatermTiattbeabft 
diviM  ll^  liW  HaliO  n^  n,  in  onlcr  to  get  the  watts  wasted  in  the 
bOB  dramt.  Thil  mtthwl  ha«  several  advantages.  Only  the  core 
loMes  are  ineaaured,  the  lome*  in  the  mat^ietisint;  coil  bccouin;;  » 
matter  of  indifference.  A  waltiiietor  Kuitablii  for  hoavy  currents,  anil 
the  measnremfTit  nf  large  ainountaor  |mvii»r,  may  Im^  titili)>(xl  for  the 
ertimaUiiii  >>!  o:  ly  a  f.  w  watts  ;  and  -.'lu  \  can  be  vnlriilatcd  inde- 
pendent uf  ihf  copper  drop  in  the  pnuiary  coil  by  attAciiing  a  '.  nit 
meter  V  to  the  secondarv  mil,  -.iKi  resistance  of  this  being  all  i  .v  i 
(or,  if  be,  by  ill i<  ordiimry  fall  of  potential  method.  I  iifor- 
(WMltir  tbm  doe*  not  nfpmt  td  M  any  siuiUar  motliad  af 
•InlDirtnK  tht  copper  drop  mm  fba  ateetramaipMt  ia  to  ba  uad 
aa  part  v  tha  wattawier  itaell.  Tl»  afflMi  of  hyataiaaia,  add? 
cwvMta  and  variaMa'  panncalnlity  ii  to  alter  iha  BC  tairm;  Imt  if 


Fi.1.  8. 


we  afuniiiM>  that  tiy  ^ritfihle  dcaitfii  Ih'^  firm  W  esm  Ixi  made 
i.i'tjliSilik  cuij]p;>rLil  \vil;i  V'^,  we  have  \  ,  =  ;.','/N'  i'',  nnd  hence, 
vUiat'  Vi  r  lln'  iinturr-  of  Itie  !TTin,  thp  6tri  iii,'tli  of  th©  flux  N,  and 
tln  ri-fur"'  ll"'  iii.ii;iii-ln'  il<'iii.!\  in  i  .icti  part  of  tlic  air-j^p,  is  atrictly 
proportional  to  V,,  luid  in  p^'rlect  <iuadniture  with  it.  If  now  the 
load  current  .\  be  paased  through  the  priiiinry  of  an  air  core  trann- 
IbniMr  tahiektod  if  D«e««Mi:y  from  exteroiii  fields  by  a  shell  of 
fluitab^  laounatad  inm),  the  voltage  isdaecd  in  the  saoondan  eotl 
irill  be  prapoitlonal  to  A  in  magoitade,  and  in  quadratttm  with  it 
aa  nganU  fhasc.  It  may  thus  be  used  to  produce  a  iniaute  current 
m  tfaiwi^  a  large  non-indnctive  resistance  and  the  moving  coil  of 
the  instniinwn t .  T'l'ory  th'  n  sfonvs  Appendix)  that  if  n  is  in 
<)U  iilnitiirr  Willi  A.  nii'i  i(  N  is  iii  ipj-idi al :a(5  with  V,.  the  torque  on 
thf  irii]\  lilt;  eoll  m  f»fupi  1 1 niiial  tn  th"  averaee  value  c>f  Ul«  product 
VjA.  ami  liiTcforo  luousiirr  .  -.mt;.,  independently  of  frequency  and 
>vaM.--foriii,  nndof  tlie  iiaiurv  ol  the  iron  used  in  Uie  olectrotuagnct. 

(To  it  ttmeiuM.) 


IHE  ALTERNATING  CURRENT  THBOBY  OF  TRANS- 
MISSION  SPEED  OVER  SUBMABINE  TELEQHA.PH 

mt  n»r.  a.  k.  itKXNBui.«. 

In  18SS,  or  nearly  balf  a  century  ago.  Sir  WilBani  Tboiwon 

(Lonl  Kelvin  1  puhli.'TlK.'d  »  theorj-  of  transuusaion  over  submarine 
rabli  i  wl;  t  h  haa  cvrr  since  bct'n  the  standard  of  reference  on  this 
subierl.  The  theory  wi»v  .1  ■.  .1  ,p.  d  jtol  supplemoutod  in  purui  by 
.Stake*,  Flei'muix  Jenkii'.  H  ..i.;'-,  A.  (.ri,,  and  HeaviBije.  The 
bik-^is  itf  the  theory  gi\eii  by  Kclvm  is  quite  tjetirral,  but  the  applica- 
tion of  til'-  theory  haii  been  luiule  nlnio^tt  entirely  through  cousidering 
whiit  happeus  at  thf  nci  ivi»..f  mA  >•(  a  ''uliln  lifter  u  ulciuly  E.M.F. 
IK  ilppllHi  to  the  Si'iolin^  i  iid.     I  111  wle  the  subject  hard  to 

luiderstatul.  When  ttluttui;,..>i  >.  ,irri!ii»  over  the  cable  li«v<!  Ut  ii 
coneidafed  the  Irenlment  hn»  Iw  en  complicated.  The  resnit  i«  Uial 
there  it  only  a  vei  v  meagre  working  thunry  of  rable  tranBiiiis-ticm  in 
the  hands  of  (.h^mh, Wirh  ili.   i-  v  .  ji:  i  ■::  .:f  i  frw  ( ir.|yrir..i! 

*  Abstract  of  a  Papar  read  befor*  Stciion  A  of  the  Hi.  Lout*  Inter- 


formulii  ,  tin:  tochnical  knowledge  of  tlip  Frif-e'l  nf  transtiii'sion  of  a 
cal.b-  is  hmit.-d  to  the  formula  /■  =  li»  r  lotKTs  pi-r  wc..>ni|  where 
lO  i»  n-i  i'iupir:oal  conntiint  unit  -  h  the  tiiio-  <"jri»U»iil  oi  the  cable 
in  farad-. >hr'is  nr  ■ii-cmi  i^.  Ihis  is  niic  (■  nil  of  the  "C.U.  law." 
The  CK.  law  of  eablcb,  tiuu.ciated  by  Kvlvm,  has  ber-n  louiid 
inapplicable  to  overhead  landline  talMrophy  CC  telephony,  and  tha 
workini;  theory  of  telephuny  has,  tMrMOia.  grown  tip  indcpoa- 
dently  of  that  of  submarine  cable*,  iin  unnecessary  and  uiinatanl 
divi-iion.  If,  however,  tlie  theory  of  altematinR  current  traiMBMa* 
sion  can  safely  be  e»tcndcd  to  include  the  case  of  sitjnallinsr  over 
Bubniarino  calllee.thea  the  same  theory  can  readily  cover  every  case 
of  sij^nalliiij;  over  wires.  Such  a  thRory  can  be  tiiiMle  not  only  very 
conipreheiwii  1  ,  Imii  aUn  \.  ly  i  n^v.  [t  is  the  object  of  this  Paper 
to  outline  the  appiicaliun  of  this  general  alternatinit-current  theory 
lo  'ihmarine  telegraphy. 

i{y|j«rboUo  trigonometry  is  the  natural  and  simple  key  to  the 
anlntion  of  problems  of  wavex  and  ctirreiit<t  over  arirea*  lit  tele- 
phony and  telef^raphy  hyperbolic  triganonx  try  leada  to  fomul*  ot 
great  simpUciliy  and  power.  There  is,  however,  no  need  for  hjppef^ 
bolic  forarafae  in  draline  with  power-transmission  circuite  operaied 
at  ordinary  coiniiicrcittl  frequencies  bi-low  W)  cycles  per  uocond. 
For  such  circuits  and  frequencies  n  simpler  solution  i»  r«'i»ched  by 
placing  all  the  capacity  in  n  liiuip  or  iniajpnury  condin^or  it  iho 
cciitrii  of  the  i-ircnit.  'iln  T^in\:-i  so  derived  arc  iNUall  v  s  itli  o  tly 
lu'Ctirate  for  practical  purpooea.  For  liiglu-r  fref|uenciea.,  iicmt.  vcr, 
Kfich  as  iir<f  presented  in  lelci;raphy  niiil  teli  phoiiy  over  lonf;  circuit*, 
the  method  of  lumped  capu<'i(y  is  UtUiUly  unreliable,  and  hypcrbutie 
—tn.  Bttit  be  resorted  to  if  Manle  espHMBKina  and  arilhmetie 
an dealted.  II the  impr«!ise<l  p<  riodio E.lO'.at  die eendiogend  ia 
not  simply  haniioulc  il  may  be  rewlved  into  a  fundiiuinQlnl  eimuKiid 
with  harmonic  stipt-rpnsed  ripples.  Each  component  frequency  may 
then  be  coti)put4'd,  as  though  it  alone  extBtcd,  and  all  the  components 
suinme<l.  at  any  instant,  to  obtain  the  total  instant.iue.ius  current, 
Wilh  aiiv  nipi!.iiel  mi7iiitude  of  impressed  K.M.F.  the  strength  id 
thi  ii  ip.w  d  Liiir  nt  1  p.  nds  wholly  npon  the  ••  r»  r. mi,- end 
impedftiir. .  l  oo-  a  limiting  working  value  of  the  received  current, 
below  \vhi.  h  rr  coivintr  becomes  impracticable,  the  range  of  alter. 
nating'Cnrrcnt  trouatuiiMiou  nece-saarily  depends  upon  the  roi-eiving- 
and  Impedaaea.  Thia  imipodanee  beMmea  a  eriteriou  of  transmis- 
akm.  WlMtt tUa  impadaneei  l^^Jt^dnh La^», coab  L>u,  exceeds  a 
eartain  UaiiHiig  Talne  the  vaainMim  AnilaUe  inipre«eed  E.U.F. 
will  tail  to  dcHver  a  ewrent  etnngth  at  the  faeeiving  end  saOeieut 
for  rcquiremciit«. 

Turning  now  t»  long  submarine  cable*  in  goO«l  working  orvli  r. 
!k. -T  .  iri  iiits  are  characterised  by  the  properly  that  their  k-skam;o 
aiol  111  liirtance  are  insigniticant  by  comparison  with  thfir  rosislitnce 
and  capacity,  so  that  /  =  —(k   <jonBiM|Ucally,  for  such  cables 

«=  V  rx       V te^  1 43^  per  nant.    ...  (It 

and  I     —       (■•<     l'>   olniH  p^r  n  M  ' ,  rJ 

Thus  the  '•attenuaium  un^stanf"  «.  the  "  atleniiulcti  leiiKla  hn 
and  the  "  sending-end  impedance"  arc  all  affi'Cled  by  the  angle 
w.A  or  45deg.  This  simpUties  the  computation  of  the  hyperboUo 
trigonoaaatdeal  tatioa.  Under  the  eooditiooa  employed  in  cable 
teugiaphy  the  wavea  of  impiaaiad  E.U.P.  are  rectangular  (except 
for  drop  uf  prus'<ur«  in  the  battaiy)  and  the  wares  are  aepctrated  by 
intervals  or  Hp«ces  that  are  apMoriaiati  1,\  of  the  same  duratiOB  M 
the  individual  ^^aves  or  E.lf.F.  impulses.  Successive  rcctangnlar 
E.M.F.  wave*  arr  soinetiiues  of  the  Banio  sinu  nrul  noinrtinius  of 
opposite  sign*,  according  lo  the  signals  being  truUsmiUfd.  U?tW(>en 
letters  ther;'  are  extra  long  s|ince9.  Hclwecri  wurdi  tiicrc  are  yet 
longer  spaces.  Thcat  conditions  di'pirt  considerably  from  simple 
idtornsting-current  ttaimnission.  Neviitbili'ss,  it  is  generally 
admitted  that  the  apeod  of  sigualliug  dcpc'"!'*  "1"""'  'he  speed  of 
transmission  ottainaUe  With  oumttte  due  to  impressed  altcriiutiuj; 
rectangular  K.JI.F.  impnlein,  eo  that,  if  the  latter  llicoroticiil 
problem  can  be  solved,  the  fnnin-r  and  more  pr.ictic  d  problem  i» 
immediately  cjipablu  of  i»(>prONiiir»ti'  sidiition.  The  problnni  14. 
therefore',  CO  detensino  (he  «o'«tetu  ot  alternating  current*  on  a 
cable  subjected  to  SB  alteniating  impresHd  E.H.P.of  the  nctangnlar 
wave  typf. 

If  ~  il  rii.i  ryelie  magnir  i  i.  i  'i  of  a  rocuiugular  l'..M.F.  then 
it  ia  well  known  that  this  K.M  F.  is  c<]>iiv.tlt.ut  to  the  ft)llu}k'Uijj 
faataioaie eeries of  sinusoid.nl  K.-M.Fh.  .        .  I  : 

F  F 

n  =  K sill «^ \i„au.r+ -'r-iM.iu.r-f....  volt*.  .  i-'ii 
wberi        EsSi.e  iimvimuui  cvs  lir  volts  i,4l 

and  the  fnndailMntal  tinusoid  E  sm  has  the  »anii-  pcrio  l  as  the 
rectangular  E.M.F.  That  is.  tlm  fiindunciiLiil  ainusoidul  E.M.F. 
has  the  frequency  of  the  rectangular  l^.M.F.,  but  has  a  maximum 
'i7  ;i  p<'r  eeiit.  greater.  The  etlectivc  or  K,M  S.  F.M.F.  nf  thi»«inu»<iid 
i«  9  <X>I  volt.-*,  or  nearly  10  per  cent,  less  th  in  the  rcclaiigilbu-.  The 
succDSMivc  hariiionlcH  incrcas.'  directly  lU  frequency,  and  inversely 
in  aiiiplltiidc,  as  the  succosivc  odd  iiuiiibfir.s.  If  wc  siipi>rp«se  a 
routatigular  £,M.F.  ol  £  lU  volte  upou  »  continuous  E.M.F.  d 
•hlO  volta,  ve  obtain  •  rectangular  E.M.F.  entirely  above  tha  lem 
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Hue.  This  oorrMpoDtU  to  "dot "  impukea  from  +  10  volt*.  laecM- 
uvelv  (oUoirad  bj  p*n»M  cf  »qaM  dnntion  with  th«  mUb  to 
gicniad.  A  iiiiiiiiMitnii  of  9ft>wlt  dote  and  paomd,  h v  f<nir  to  til* 
iinrmd. »,  theniOM.  tlw  oquTklMt  of »  «t«*d.v  applic«iion  of  +  10 
vblli  conUntd  with  > mlwigiihr «lt«rni>tiii«  K.M.K.  of  1 10  volt.1. 
Hut  netanipllar  R.M.F.  would  be  (be  oiiaivalent  ol  lh«  fallowioK 

1'2'73    vote*  masimain  with  iho  ftoi|a«nrv  4  <-vcl«o  pn  mwA. 

4'134't       ft  n  9*  »■  »•  n 

2'.ifi     „       ,  au    ..  „ 

1-41.-.       .,  ,.  ..  ..  .. 

At-  Tilff  L-urri'ut  At  ..in-.  pi>itir  in  llj^  cirriM  ,if  thu  cnlil-  iilti  r  lii? 
Kl(<A4iy  regutif  liacl  betia  «v(  u[>,  with  dot*  mid  p«UM<t  sent  into  tiu> 
cable,  wonld  b«  iht  aiiui  of  n  «t«ady  riirront  fruiii  -f  tit  volu, 
and  of  tha  altvraatmg  currentR  from  these  varUwia  niauooidnl 
£.11 «Mh  Mtag  iMteran^ntly- 

In  cmnnlainK  tha  eamnt  atraaffth  of  tlw  ««Uo  at  or  near  tlie 
■ending  end,  a  number  of  thi>se  frequeneiea  most  be  taken  into 
arcount.  At  th«  rvMiising  «tid,  however,  when  the  frp«[tiencv  of 
dot  u^naUing  is  such  M  to  approach  ihu  luaximuni  practicable  rate 
of  sif^nalliiig.  it  iji  oidy  »«<-e!uary  to  coiiipuUi  the  fir»t  tenii  in  tliv 
series,  or  the  fmidsnipnial  fmiuency.  b«ci»ii*«  th"  •uccvedirig  teniio 
all  Miiush.  Ill  iiliifr  word'*,  imlhiii^;  rf  i  L wd  a',  the  distant  i^ai 
ul  a  cable,  when  (iie  frvqucnry  approacla^  tli*  uiaxiiuuiii,  exi«(>i 
Ihe  unoaoidal  carrcnt  of  fundamrntal  fre  i'u  r'..-y.  The  problem  of 
delenniBing  the  maxinmtn  upcod  of  dot  sij;iiaUiiiX  ovur  a  cublQ  coa- 
dnetor  thna  eowswl*  in  flndiiiK  tb«  n>c«iviu((  and  itnpwUnM  iU  of 
tiM  dmatt.  Inehtiling  the  reeaivint  apparain*.  and  the  maiimnitt 
OVailabk  im^Med  K.M.I-',  at  the  sendini;  end.  When  tin- ■niliitiiuin 
WoJablo  amplitude  of  sinusoidal  received  signals  is  Uiion  ii,  aixl  thi- 
rorre-Hpondinfj  rum  !it  str»tn<rtK  which  will  proiluce  this  aiuplitudi', 
llif'  It  I  •  u  iiii:  t'i'd  iinpi  iliiiu  t'  iiiniiodiately  drtormineo-  The 
maxmium  fremieiuyoi  tiie  inipreased  n<ctanKulnr  E.M.K.— t  <- ,  the 
mmib«TOf  dot-»ignalsper»*'Cond— is  that  uhich  lends  Ij>  lli.  .1.  >  i  1 
meiit  of  the  critical  recei\ing-end  iuipedanee  lor  the  partirutar 
cable  eoDHdcrad.  Knowins  in  this  way  iIm  htrinwt  KVwtaMo  dot- 
tre^neiioy  of  the  cable,  the  intjuoncy  ut  iha  imaad  dota  ancl  daahaa 
of  pnnitinal  abould  bo  eoafiriaalljr  dotciiiibiable.  The 

iMolrtl  nA  fippotoco  » 

Ztsii^aialiLo'^SyCodiLa  bhau  <.  .  .  .  (ti 
ito  that  dw  titaxfairani        an^tolo  at  lb*  Morifod  ownM  if 

1,=  I  I  'V        »  f"  ftnip^T*'*    .    .  . 

r„  sinli  Lii  +  tr  cu«h  La 

WhttU  ibo  impedance  of  the  receisin^  instniiiK^iil  nmy  be 
IHgllirtOj.  tbe  rrrcivin(;-end  impedance  becomes 

/C/=;,«inh  La  oh'ii-   i7; 

In  most  pi^K.-tiril  cases,  however,  the  iittp^dtiu'i  <i[  llu  v:< 
inatmmcnl  iim  a  marked  influence  upon  the  Hmphl  i'i"  "t  th*' 
nvi'ist'i!  sigimU,  and  cannot  bo  neKl<!ctcd.  At  ifi>  v.i!i..'a  uI'  I.i. 
which  are  presented  in  the  ueiubbuurhood  uf  the  higlirsl  pracii- 
cabU  bammejri  U will  bo  fbuad  that  abih  L«»co(h  La  voqr  vwAjf, 
aothat 

Zf-u„  +  ->)sinhl.a  ohiii«  ....('*) 
That  is,  tbe  rvceiviuK  end  iunedattce  is  the  hyperbulu:  »itu'  uf  llw 

aiWaiwatad  kafih  of  ibe  oabb,  tiaiM  tha  am  of  lha  eanding-end 
aa4  iweivfaif 'HMtrainont  unpedaaeai. 

For  example,  let  a  ciible  cin-iiit  be  COIMtdefed  for  which  some  data 
have  been  puUtstied.  The  IrMH  P«n«aiieo-Caimo  .\tlantie  cable  in 
slated  to  hare  a  length  L  of  'i,51H  nauts,  a  conductor  resistance  r  of 
3  011  uliiim  per  naul,  a  capacity  <'  of  0-:l7'2Ux  10''  farad  per  naiit. 
This  rorrp«|*»r>il!<  {n  n  tofii!  !T»si«itatid-  f  f  7  R'T  nhnn.atotal  cjipnrity 
of  U.I'.*  X  10  "  f;irn.i,  nn.l  i>  l:iiic  .'ijii  .'itiit  ..f  V  I'.'  s<^'ond>i.  It  i-< 
statMl  to  carry  lU  livo-li'Su  r  coiiit  woni*  pi  i- iiiyiute.  Thi-averaire 
fiTe-Wttar  word  eontains  Sa-M  dot  elements,  ».•  that  tlie  cable  wonld 
oanjr  Mil'6  dot^lemenls  per  minute,  or  II  •Vt  per  second,  cor- 
laniilMiUlH  to  a  fkvqoeney  of  t'lH  dota  and  pauses  per  second 
Inm^^Bi,  Ibr  which  ••  oB-'ja^  X  6*78~tti^  ladians  per  M'i'und.  We 
Riajr  anmoaa  tlio  cable  to  be  connected  in  tlie  fullowint;  ditftfreut 
wagv»--|l)  To  ground  dirii'lly  nt  H.  the  receiviii|<  end.  CJi  To 
ftroond  UvrouRh  a  ^typhon  record«r  of  .'>IK)  ohnu  atiJ  O  X'j  henry  at 
B.  {Si  The  su.  l  -.yphon  record)  r 'III  1  »  .'Mliiifd.  conilenttr'r  in  series 
at  B.  (4)  Till-  .ivphsjn  rpc^nler  at  U  and  the  condenser  at  A.  i-"") 
Condenaern  ni  i  lu'u  i-i^.l.  mi.l  the  cable  duplexed. 

1.  f'fiii'  I,'  fjrnumi  ut  (he  Hectiving  Mml  ihrougk  Heceieer  o/ 
Stf)i\:i ■'>>':  A  «M/dnir.— Tho  taooivhif-aad hiip«daiieo»  bv  fMiauia 
|7i,  IS  Z< •    sioh  ito. 

-  J(t"im  X  JO».>-49a-4\45  ohms. 

.o-ooan<f/4B% 

La«9^18xO-0a6m;45'.-l«-6»=/4Jl. 


It  is  to  be  obaerved  (hat  La—        :  (U) 
iriwrn  r  la  tbotiino-consiant  (CI<|  of  the  cable  iaaaconda. 

If  the  minimum  amplitude  fruin  ;!ero)  of  idnusoidal  ctinent 
discernible  at  It  iii,  say,  }  microampere  icorrespondinK  to  a  double 
onupUtude  of  1^  micmampi're.'ii,  then  the  sinusoidal  K.M.F.  at  A 
Ofo*78  *■  which  will  produce  that  current  at  U  is 

I X 10  '  X  mm  X 10-'  S  H->  a:ai.  v«Uo  volia 

or  £.-iI,  Zl-ll-Oaf ,  The  reeiangolai  EM.V,  of  iha  aauio 
frcqoanev  wUeh  davolopa  tliia  •■nnaoid  ia 

R=:M-01xv  4s8ll87  Tolta  *. 

If.  then,  Hii'il  vulti  be  steiidily  applied  tn  the  cable  at  A,  and  a 
riN'tunnnUr  nlternsttn^;  K.M.F.  of  H'«.'i7  ±  volte  auparpoaad,  dot- 
signaU  of  i  IT  MU  volti  with  equal  intertuediat*  pauees  to  ground 
are  product' .1.  The  steaiiy  voltnj^e  will  give  risa  to  a  Steady  current 
Bt  n  of  f    .STi'"7  7,fi.'M  «O  UUll:i  amperes,  or  I.I**  niicr«iiitiip<»reH. 

,\l  tht  :.i  mini::  .  rul,  when  th(  fr..'  'ii-.-'.  i|  it  .'ipiirinK-li.'!) 
iliv  liiaiMiiUiii  tt»rl(ing  limit,  the  steady  current  u  a  rtiUuw  U  p"lty 
current  by  comparison  with  the  first  iiiumbfrs  of  the  sen. -i  uf  Inr- 
iiionia  curruata.  At  tlic  rveeiviiiK  end,  Uuwever,  (iui  aame  steady 
iirraot  ia  oBonoOMa  nl«tivo|y  to  tbo  atiw^at  aHHiaaid,  and  onliy 
the  fbndaittonlal  alnoioid  appean,  as  a  Iwnt  ripple  on  the  «Agp  of 
the  curref.*  u  lri-''.  it  swamped  at  starting.  Since  in  changing  from 
dot'Signals  tn  ii.L~l4  itignals  the  steady  current  of  1,180  microarapere* 
at  H  will  change  from  +  to  - ,  while  the  ripples  will  retain  their 
double  amplituile  of  l  '>  iiii>'nm)iipoifs,  the  iiiisuitabihty  of  signal 
lint'  wi^hfsnt  cntult-T^'ct^n*  nvf^r  a  long  cable  is  maiiif*-^*.,  \\"Vifr»'t*a 
I  "..  ,i(  ilit.i  ur  1  1  il.i-.!!.  -  Will  Mtdy  have  a  dunbli  muphi.oli  of 
1|  luicroauipervK.  (tie  tern  ot  such  ripples  n  ill  xhift  tiiroiigli  'i.iUU) 
microainper««.  The  mvrtion  of  ii  cundon^i-r  into  the  cable  circuit 
stops  the  steady  eurreul  and  ^ves  jiassage  uuly  to  the  sinusoidal 
ripplaa.  Tbo  c«io  Ibia  of  theio  lipplaa  will  bo  tbo  aauia  whatlur  dota 
or  dadioi  an  baiiif  aant  in  mmaaioa. 

S.  Sifpktm  Ktrwdtr  liuerM  ut  B.  Scir;  Vnquiueti.-^ln  thia 
eawtbo  roMiving-ond  impadaBO*  SIH^.'^Sr-^aiiib  La, 

.v  —  [resistanOT'+y  raaetiOQ)  of  tbe  syphon  recorder  coil 
-  .'.00  +; 3«'«2  «  O-l't  — "inO  +7i^'  --  500- 1  U  'SB  ohUM. 
;„-4W-4  ,4.-.     :U«'i->JM^  "l.tns, 
r,-|-r,.-iMtt'4->^tl-i)ia7   '21  OO  ohms, 
■falb  I^=!»«l9,WMy' 

Zf  •M8-7  X  jo.HiatUKt  air  ^  ».a7<M)0Q;awM<r  ohmi. 

The  rtinuHoiilsl  K.M  J?,  at  A  required  to  prodnea  i  }  micraunip«rj> 
max.:  cvchc  ampliiud*  at  B  WUl  be.  at  na>5-78v,  E,-27'i7x| 
-'it>'4,'<  t  volts,  ur  n>90-4ax  vj^-lOKHt  volte  mtaBnlar  altar, 
natmg  E.M.I-'.  - -fSi'lt  volts  in  dot-and  |MtaM  aaBmnt.  9llO 

ii  i|uiri'd  sinu^toidal  current  would  be  superposed  upon  a  stealy 
t  ni  rent  of  I,  - 1,  -  +  It}  07  i",657 +  .^»0«)- +0  00197  ampere  :  or 
-f  1.070  niicroamperos  No  change  in  the  impedance  at  H  exercisoa 
any  apprr  cisble  inri<n>tice  upon  the  sending  end  impedsncc  This 
reni.tins  at  4i>i  4  i>  <>hm« ;  whether  the  cable  at  It  be  freed  or 
grounded  or  put  to      ur:  I  ilinm^h  iiiipodanccs.    It  is  clear  that  the 

inwrti  if  the  option  nrcorder  ut  I)  ban  ret(uin'd  the  rectangulnr 

K.XI.I'.  rr;  at  .\  Ut  be  increiiwHl  from  +  I7'.SU  to  +;12  H  volts  in 
dot-impidses.or  nearly  doubled,  the  recdivrng-end  itcpodaucv  huviiii; 
been  incroaaed  bgr  tha  ra«oiiiar-c«tl  fmrn  14*7  to  IRiR  uugohmB. 
Conveiaely,  if  the  4-  17'S14  votta  bad  rnuuned  unaftandt  tha 
insertiun  of  thesyphmi  r<'<-ord«r  wonld  have  r<-'1  tn  1  the  amnlitoda 
of  the  sinuiuidiil  ripple  at  II  nearly  fiO  per  cejii.  If  ihis  baa Origl- 
nally  I>e4-ii  juKt  sutlioient  to  discern,  it  would  liave  been  rendered 
nniliscernilple  by  the  change,  so  that  the  receiving. end  impedanci" 
would  hn\e  hsd  to  reduced,  by  reducing  tbo  frerjueury  and 
sinh  L«. 

Si/ph<m  lC>  .  •iril>  r  III  H.  Frequrnrij  I'ormi/r,  — If  the  maximum 
cyclic  strength  ol  tlie  ret-eived  current  nKjnircd  to  give  readable  dot. 
signals  IK  <'hanL'e<l  from  ±  }  iuilHiuiip<^re  to  iMky-Kl  microampere  aa 
by  s:>me  reduction  in  the  senatbilily.  aiul  sensibility -constaoti  of  tbe 
instrnment,  the  frequency  of  dot-signalling  must  Ixr  re^ineed,  it  tho 
s«'nding  battery  is  atreaily  at  its  innximum  available  voltage,  in 
order  to  reduce  tho  recoiving  end  itnpedance.  Thus,  in  the  pre- 
ctwling  case,  +  1  uiii-roAiiiporv  nt  11  with  +3214  volts  at  tba  Send- 
ing batl«ry  and  negligible  drop  in  the  battery 

(2--I-32  14.  K=f  1607,E,-±20l.i) 
will  require  a  receiN'ing  end  impedanoe  of  'JO-46  megoltma,  instead 

of  27  megohms,  n  reduclii>ti  of  '2.')  per  cent.  That  is,  the  iiuiintity 
l.„+,v'isinh  f.ii  must  1m»  rwhiced  2"i  per  e«ni.  Nearly  till  of  the 
reduction  will  have  to  be  iiiiMht  in  the  !r.  pi-rholir  fa.-1r!r.  *it  cr  (he 
sending  end  impedance  vai  n  ^  wnv':-.  mi  ir-  '■l  .sv  1 .,  ^^t  h  ih.  Ii .  .|n.  i ..  y. 
This  means  that  ^'inh  La  must  be  reducid  ti-um  2U,Hm)  (O  nbuui 
92,8tt0.  The  c<>rresp;)ndini;  value  of  Ln  i»  l'>'14.',  aud 
a-lO  l4d,2,.U»-0'Ut»tH,»l-'  1j  . 
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From  tliia  •  is  foond  to  Im  ntmSHfn,  iniiatid  S'TH  cyelen  pet  *««ond ; 
*D  Ihkt  tlM  spMd  of  dot-dgnaUlBg  lus  to  ht  ndnotd  13-3  par  cent., 
is  ovdav  to  iM«iu«  Um  gn«t«r  ulniuotdal  eomnt  ■trength  dannd. 
If  ibe  Mftding-Old  inipcdittirp  be  rocompatcd  for  this  froquency, 
by  fonnnU  (9),  U  wiU  be  found  to  be  5flS'0\4''t^  ohms,  an  incrcoso 
Of  9*7  par  oant.  ovar  the  (nn««a  vahw.  The  laaaiving-aod  iiuyo- 
dbaea  M  A1R7'v>  wouU  to 


TiM  tlniuoidal  comntof  •Hi  ail 
•bmie  1|  cjdaa  bdifaid  tbeimpnawd  K 


would  I«g  ein'-49,  or 


H.  Syphti"  Jl',-r.r,},r  amt  jO-mirro/ara'l  ConJemer  nf  Ile<  riviii(j 
Knd. — Tht.  ctU  it  of  insorting  a  condenser  at  tho  receiving  *nd  B 
h»i«  no  ••fifoct  «l  the  »(.'ndiuf;  end  near  the  limitiD<r  fn-  pH  iti>y  of 
trunBiniMioti,  fxi^pl  to  slop  th«i  sloaly  current  I,'  —  I, '  m(  il- jI  >ii:n«l- 
liug.  Thf>  pfTt'ot  nt  the  rtccivinc  f>i>il  i»  to»toplhc  wandtiinu'  o:  tin- 
»ypho>i  ilui  the  currenl  [,  wl  <  ii  changing  from  dot*  t.i  liii.alu  ^, 
and  aiaa  Ui  increase  the  iuiprdiuico  of  the  receiving  apfmr&tua 
The  impedancr  of  a  •'iO  microfarad  condrnjer  to  ainuHoidal  cnrrentH 
of  frequency  .V7H%^  or  u.  =  »3-6'2  is  I  j50X  10-«x»3-tt'J  =  1  >1,«81 
XlO-«=5V>4-9  .'JO  ohni*.  ri)]i-t,|u.  utl  ■.  /,  -  i  U»^4-;B-40r,j-j8W-9 
d00-7'586'tj=7T0-7  49  -Jo  uhuis^.  Aiitl  liiti  rc<'Civing-oud  iiupo- 
foruiula  |8)  i* 

b1      :47'qrxSB,849  ««>•= W,1>roj000;5»2  18  ohms. 

!>7 '.■>«2''ia'  meis^ohm*. 

If  the  inaxunnm  cyclic  amplitude  of  re«eivcil  current  at  R  is 
^1  mieroampecai.  tha  fnatimum  CTelic  amplitude  of  ainnioidal 
£.ILF.  at  a  wiD  be  E|,«ixW-«7-SU  97  volts,  from  which 
Hm  ^ydio  wahi*  of  tha  eonaqMia£ii|{  laetonRular  K.M.F.  is 
n*9N7Xtr;4«i  j;38-M  volt*.  Or  In  dot  ■ignallin^  tu  buttery 

uud  grouii  i  iilti  itiiiiclv,  t)ic  biiHirv  I'.AI,!-'.  is  volt*. 
If  dot  sigztols  anal  a«  A  uiih  4T'US  volts  of  battery,  havmg  no 
appreciable  drop  by  internal  resiatanca,  at  the  rata  ol  &'7fl  dflta  and 
pauaea  pur  xecuod,  or  at  tlic  rata  ol  19  fiva-lottar  wwda  nar  minute, 
(ha  oaUa  and  naaiving  wgtmtm  will  befaava  Uha  %  iWHlMiet  box 
of  dO  UMgohms  on  «b(>rt.^>v*>)t  wilh  an  Alt«nwtor  of  ±3947  volts, 
p«nilitting  an  alternating  current  of  iiiicroanipere  to  flow 
through  the  rocurder  li,  at  the  frequency  for  which  '/A  is  developed. 
At  the  bonfliri":  tmi  i-uii.:1itions  ore  ililTcn-r.;.  N'o.t  nnl\  i-i  the 
fundamenrnl  [.iimaoiilul  uk  if  than  sinh  L„  uuui  iiiriini.'t-r  nt  A  than 
at  B,  but  tii'T-c  an.-  iil-u  :i  iujiiib.:rof  nppiT  )kirrnM;ii:'^  of  vtTV  Hpprt 
oiablc  «lr*  iii^i  h.  Tni-s,,-  vipp-ir  li  truiunii-'s  absorb  pluslt  urrlus^lv 
from  the  )>Alt«rv  nt  A,  but  ulltervusc  Xhay  aru  quitv  iiidepuiid^iU  of 
tha  aignaUiBg,  nailtter  aiiling  nor  obxtnictioi;  the  working  Hiuuiuidul 
ewiant  of  faiid«uit<nial  freiiuency.  Jiidgiug  from  litL-tv  nwults  it 
I  that  the  limiting  vgmA  of  ■ignMnng  on  a  oaUa  of  any 


length  ajid  electrical  comUnla  my  ba  that  wUdi  nwhaa 
the  taceiTwg.and  impadaoaa  about  40  magoliiiii. 

4.  C««<hm*»r  Jntrrttd  tit  Iht  Smitdinf  JBInd.— If  tha  ooudauaer  ia 

inncrteil  at  the  xeiiding  end  the  cnse  reverts  to  ('I)  above  considered, 
exw^pt  tliat  tho  meiidy  ci\rr«nt  I,'  iit  cut  ulTand  that  the  itupressed 

K.M.F,  en  tti.  i  ri'  A  is  reduced  by  the  drop  in  the  condenier. 
I'or  till!  tuiniiii  ili.r.  .■  ('  irisidcred  the  receiving-end  impodunco  is 
'27"2'J  iii<'t;i:.hiiiK.  M-A  I  iiiicM-u.impere  iiiaxitntitii  cyclic  ciirr«Mit  at  B, 
with  pS'..  ,  lor  Jin  uu(iri-flv(ii  suiiisnnial  ii.M.l'.Jit  AofK, 

=  -"'2(11,)  ii;;»\iiinnii    .  yelie   aiiiplitiiile.     The    wniiiiit;  f<r:ii 

iiM[i«*(liiiu-i- i«  Z    I'.i'^' I    l.'i  Liliuif,  and  the  impedance  of  thi   i  nn 
d«n««r  (o  tho  frequency  of  ^-iH-u  ia  Zt^ -jifiM'tfa ^90'. 
Conavqiienttjr,  tho  BBMiiniini  o]wlio  B.H.F.  bdifaid  Hie  eondauar 
will  bo 

«-40C-+-UaO-4B 90L-^«2:4  45i 
V   -V   '  492-4  V, 

.  / 1 .003 

"       'V   Ml        j"'^ •»<»»< !M  44 
=  4|-7H   24  41  %oll»±. 
Hie  eomapondwK  icvtaagolar  E.M.F.  ia  H  -  itS'W  volta,  or,  in 

dot'Space-dul  signalling        -t- 05-56  voU;>. 

Tile  etftM-t  of  inserting  the  condenser  at  the  sending  end  tn«t«Ad 
of  at  the  r«eivitn;  end  of  the  cable  \*  to  leave  the  r<xeiving-eiid 
iniptiliijKc  thi  vKiJie  i«s  with  no  coBdcwrs,  but  to  n-ilnee  the 
impic^Ht'd  KM.!-',  from  ±4r7li  Mii»\iiii  i:n  ^•i^«•r^id^^l  to  ±  •20-45. 
For  the  Miuu  condciiKir  capacity  and  amplilude  of  received 
dipiala  tho  aanditw  battaiy  ia  4-4'T'08  volta  when  tho  iMwdenaer  is 
inaartad  at  B>  and  -i-W-sa  volta  whan  the  eondauMf  ia  imerted  at  A. 
Tha  battery  would  thu..  he  ;<H-'i  per  uctii.  Kff'i'er  in  tho  ln«(.-r  r  i . 
TUanMUkJi  ll>at  if  the  buttery  wen-  hluit(!>l  to  47-UH  \<iAi,  (.Uii  bpreU 

of  traiNmueion  would  be  lo«ei«  by  dunging  the  condeuwr  irow 


the  NeaiTing  end  B  to  tho  8MMiiji|f  and  A.  This  propositiob 

to  be  qoite  general.  If,  however,  the  maximtim  mipreaaed  voltage 
on  tbe  end  of  the  cable  at  A  and  not  the  battery  voltage  is  to  be 

thr  i-i^tprion,  thr  i-.  tlif  ni-'iximuiri  i^u'liv' Amplitude  E;*  ±  2^)  !>7  volta 
uhct!  ttii-  cun.li-.usi  r  is  ins'-rlcd  iit  H,  M!»d  E  is  ±.%ri.>  vuUs  when 
tbn  coiidonser  is  iuii«rted  at  A.  6u  that  if  wr-  r  <:i'sid(>r  only  the 
maximum  electric  stress  on  the  cable,  that  str>'><^  i<  Ihhs  in  c\\»s 
cooaidered  by  81-8  per  cent,  when  the  condeu**/  la  lufd  iit  Uio 
aanding  end,  whil«>  tlio  aame  uiii,;nitii'le  and  frequency  of  received 
data  are  produced,  the  receiving-end  impedance  being  31-^  percent, 
leal  in  the  latter  cajte  for  the  Miua  500-ohm  recorder  cod.  The 
masimtmi  speed  of  dot  aignalling  ia,  therafiMv,  gTcater  for  a  given 
imprtissod  1-2. M.F.  at  A,  when  the  condeiiiver  i«  »l  the  sending  end. 
The  Im-kI  resistance  for  tho  receiving  iiiatrinncnt  I  assumed  rcaelaricc. 
!f«f\  ■l^■^.<>ll  thf  C'-.tnlcnser  i<i  ,ir  A,  ir-  i'|iiul  in  thr  sflnrling-ond 
]iuj>i  '\'-iiicr         h;  llir  cn*c  cuii  ,,.b_r.  il,  i;  w  jiil.l  b.'  ii.'srl y  ohuii). 

W  ith  thv  comk-nser  at  A,  liie  cyclic  maximum  current  received  at 
Is  is  2  >ij 


Ir- 


an) 


Kinhl-.^'^'P''''-^ 

i  ItiK  1-1  ir  re  lit  iii<'r<»ti«>s  i,  is  reduced  i.t.,  a<t  t!i<>  c^iSflr-nwi-  at  A  ia 
incn  n.s.i:'il  in  c-ii[iiic-ity,  '.iio  speed  of  aijpialiin;;  k^mg  kept  cnnst-oit. 

Aecontmg,  tiiereCort),  to  the  altcniatiug-current  theory  of  cable 
signalling,  the  highest  speed  i«  attainable  from  a  given  liud  cable  by 
placing  a  large  condenser  at  the  seuduig  «ud,  itupnwiiiig  lite  oaaigoed 
marinmifi  £>H.F.  on  tho  oandang  ana,  and  makiiig  tho  inipaduioa 
of  tha  NoaivuK  inatninaat  <aainniad  «f  muhmm  aannivaiiaia 
in  cMMtmelhm)  equal  to  tho  aoBdbtf'Ood  impedanaoi  bat  with  tho 
oppoolto  aa^. 

Condrnttr  at  E»tk  End    the  CaiU,  DupUx  Sgtkm,—Em»  ^ 
at  B  kthe  aendrng-eod  faogoanea  of  tho  artilldal  Int.  If  tldaairlU 
licial  Ibw  ia  a  laval  imitntiooof  the  actoaloaUa.  UMftita<"^< 
the  eama  aa  tha  aeliial  oahia  allani  at  L.  Shsinily, 

The  iiaiodauca  of  the  Moaiviaf  inatnimiaiit  at  B  ia  i 

.„  andartoi'r->ar-l>-=^^ 

_g^V-S»  46'xaiB4H>^  90* , 

"•"W-I  1?.>39 

=  072-7    j'>  21.1] 


•+3M'»'  90' 


The  n-ceiving  eoninriii 
inent  hiipe<lancL-  nt  ii' 
of  impedance     of  rm  u  jm 


i-.ingle  receiving  instrument  iiiipc<lance  of 

«      _672-7  ..aa-'-a4'xfl94  a  9o^ 


<i,  then-fore,  Mjuivulent  Ut  an  iuslru- 
'i2-'<24'ohn]a,abunted  by  a  condenser 
Thi.t  in  t\irn  witi  ba  found  equal  to 


N. 


-1- 


V+««   «m  \W'-'i4'+594-9  90f> 
The  recorder  i*,  however,  shunted  with  a  mnltip^ing  fOWOrof 
;+:.,    072-7   '22 -at' -f  ,'194 -9  W)' 
•r-  5'J4-V  SK) 

The  reoeiving-end  impedanco  of  tba  e^tetn  U,  therefore, 
2Si«lf(^-l-t,  )  einh  La 

aiT»  ,aa='ior(492-4  \»i^m%'^w^mm 

s4B'T»  615^17' megohma. 
The  impre^ied  ni'txinium  sinusoidal  E.M.I-',  at  the  sending  end  for 
±  }  micrr,ampcre  itiaxinium  sinusoidal  current  in  the  recorder 
»  Es±i  x4S7»/ei*°-iy= A»4»4 eiS^lT  volta.  At  the  kegr 
behind  tbeeondanaar  at  A.this  rM|n!re«  •  mafimamabniaaidalE.H.F. 
E  -±:U-.'11'fi1S  •I7'X^>-041   21  •44-«  i  70-0'</.'.t)0  -Hif  volts  arul  in 

rectangular  li  il.i-.     p;  =. tTx7(>-0B- +i»i04  volte.    Or  for  dot 

and  ground  signals        -I-IUMIB  voHa. 

li  Ihs  IM  F.  of  tla-  battery  is  limited  to,  any,  (V.      \t.i'«,  the 

rd  of  signalling  iu  duplex  connoclionH  Itumt  be  reduced  sulfi'' 
tly  to  reduce  the  taoaiving-ctid  impcdanre  about  40  par  sent, 
The  figures  seeiu  to  iliow  tbe  luaximum  sptxd  of  ttaaauilanoii  that 
can  ba  roactacd  witli  tha  boat  aiuiplox  eoonootiona  ia  alwajn  gnatar 
than  that  attainable  in  iho  aauie  direction  with  the  comapoadug 
doplex  conncetione. 

Coxci.i's'i'i.xs. 

Acconling  to  the  «lt»rn!iting-cnrrent  theory  of  cubic  ((ijr«iaUtiiu. 
as  abiive  outlined,  tl.  •  n  i  i-i\ ing.end  impedance  is  the  tnif-  ent-  rivii 
of  any  aignalline  cin  uit  for  given  limits  of  impre«»e<i  E.M.F.  at  the 
sending  end  ainl  s,  u^ibility  of  apparatuo  ul  the  rec^-iving  end.  The 
proposition  appln;,.  liuwcver,  not  merely  to  long  eubinaiine  c«ble«» 
btit  aU<j  to  lung -distance  telegraph  and  telephone  aerial  dreuiti. 
The  C'lt  lime  constant  of  a  cStA»  (land-ohaia-aaeiltnd^  la  d  Ant 
approximation  to  tfaia  raeeiving-Md  iinpochMiaa,  haeaoM  lor  an 
nsmgned  value  of  th*  impadanea  multipmr  nah  La  tha  Ihoqnaney 
Htnit  i«  inx-eteel/  praportlonal  to  the  tiine-eonBtiuit.  ^Vhe^»As. 
liuHover,  tha  lituo-couatant  ol  a  circuit  oeases  to  be  a  criterion  of 
loiig-dielanee  traoamiatiott  whan  the  oircutt  |MBeeea««  conaidefaMe 
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iinlnrtAiiff-  or  lenkagc,  or  belli,  the  ri'ct'ivin(»-cml  iiiipi'iliiiiC'ii  o(  Hid 
-iiini  '<  'iubolie  rxpression  ('(1.  but  very  diffprtuit  ti>iij;t)ilii<l«,  in  •till 
the  true  critehoo.  Murcovxr,  CMiu  lii  laiu{  cMe  circuiti,  thi-  tiuie- 
tMWiHttt  CB  ii  aiily  m  finrt  apfmiontHm  to  th»  moed  eritacion, 
btcMM  of  tha  iniMnM  cl  tht  (n-ftr)  ini|M<l«iaa  in  dw  pT 
of  Mgii«Uiug,  wUob  impecUnee  <mm  not  enter  initatbc  r 
The  real  Bp«ed  eritarion.  thcMfiira, «(  Uiy  kmff-ligDalllBff  tnttok  i* 
Z^Bj^liDh  La  +  -  ,  co«h  l,>i  ohiUK. 

Mtpfriirt-nii.ll  h'liri  )t  quired  /or  lite  further  Devclopmmt  i'(  tlir 
Throri/. — In  ortler  to  i}ev«Uip  tbe  vppUakiioa  of  tha  aimTa-anttiiied 
theory-  cxperiiuf iital  (Amntlklltm  riMtoU  Im  MOUnd  ttpOB  tha 
follow  !'!,.'  tnnnf'i-«  :  — 

\.  1  i  i.  ii  tiniv.  cxpuriiiicnlully  ti  -  l^ullI^  of  nn-iviiiK  I'O'I  imp*- 
dniuf  111  tiui  i.i>;ititUing  over  Ionic  uttdcr  iiieasurod  fret|iienry. 

iiiipreaaed  K.M.I-'.  teniiiruU  condenser,  and  lenaibiUty  of  receding 
ui»paratua.  It  soenis  important  to  detcniiiiie  how  far  thi*  liniitin); 
vMMO  of  tMairtng-end  impedanoa  doparta,  in  pnMtiM,  from  Ihs 
MtiluUe  ftboT*  f^ven  of  40  meeohuii. 

%  To  nan  rlniii  uhal  in  thu  relative  fre<iiu<ncy  of  Oliied  tlglMiUnK 
in  iiiduKtrial  practice  to  dot  HitfnaUing  ait  deii>iiiuiied  by  altaraMiDR 
current  thinn  .  'ni-  pnu  tit-iil  frcqiifncy  of  luixod  iigmUing  nity 
bo  eithii  ^ii  Ut  r  ih  ii'.  ur  U -.^  iti^iii.  that  of  dot  aiiplallfalf,  Imt, 
perhnps.  Ii.  'irii  ■!  .li  liDiti  cniiui        r.itiu  lli<»tT<n. 

;!.  1\i  iisciTi.'iin  rill-  I'lli-i  l  n(  I'urli         ill.n_-  11(1011  iIiim  inin;, 

4.  To  Bwcrtiun  tiie  prafticai  value  of  reaftitiice  i»l  tin-  rifeiving 
mi,  and  how  iw  tbw  ytbu  nfiMa  with  thai  Mttgnod  bgr  the 
alternathif'CaiiaDt  (hagiy. 

tkm  m  thaae  afaaarvaitlaiw  wn  pnAitbljr  capaMa  «t  beat  bcu« 
w»4«  fvor  arllinal  caUca. 


MB.  WALTER  BMHOTT  B  PRBBIDIHTIAL  ADDBE8S 
TO  THB  LEEDS  LOCAL  SBGTIOH  OF  THI  IN8TI- 
TOTlOa  OF  BLIOXMIOAL  U««IIBa.* 


U  it  uceaaiooalljr  inlcresting  and  instructive  to  take  a  relioapaeUfV  viaw 
of  the  varivtis  !tiigr»  through  which  we  and  the  profei>«ioia  to  which  «• 
baloDK  have  n«<-»<-<1  Ti'  ta<  k  &  Irtl^p  N-von'  mik''  own  >'\|i«tin>c« 
ha>  a  viki<i<  III  (riiv)i:iiii:  i.m  t.<  api  irciAl>:  thr  la^nirs  ut  iliiM*  who 
hav<-  done  then  >hme  before  us  in  laftnt;  tbe  foondalioii  of  Ihln  great 
ladiiatr:!-.  I  happen  to  ha*a  a  aoir  oi  the  "TraoMuitiona  and  tha  Pro 
aaadingii  of  tha  London  Rketofeal  Hocicty  trt.iD  1837  to  IHM."  One 
cxirael  fi  ni  ihr  I'r<  .iTtitial  addrta*  in  K17  will  iiiTe  an  idea  of  the 
view.s  ilirii  i.r-ht  siu.l  tbe  I'ri-cidrn t :  ■  I  h.;  In-i  10  yaars  hava  been 
more  pruductiT*  oi  rlectri<-«l  ditcorery  than  all  the  previouj  centuriea 
■artiranrd  in  tha  htnlory  of  the  MiiuMia,"  and  yet,  grntJemen,  lha  year 
IMST,  in  wUah  tha  loreciiittg  I'rctidaatial  atataoaaat  waa  mada.  waa  urac 
tti-ally  the  Art*  jaar  at  tha  anllaallao  a(  aiaalriaitr  la  tha  lai' 
of  man,  in  tha  tartaodaalloii  at  tha  titalria  talatMBh  hr 


talagfaph  hf  Oaaha  and 

Whealatone  —w-w--. 

Practically  all  brnnchea  of  anglnaering  have  been  at  a  lomewhal  low 
part  of  the  ootnmercial  ourT*  during  the  year  ISOS.  Aa  to  tha  oaUM  of 
thin,  I  think  you  will  all  agrM  that  it  ia  nat  daa  to  tmf  want  gf  nomfy 
on  tha  part  of  thote  reaponiibia  lor  tbe  Indoetrlaa  eoiwamad,  nor  do  1 
think  it  due  to  any  •truinei)  relation*  bcf-veen  capitsl  «nd  libour  during 
that  pariod.  We  mu'-l.  I  t.'unk.  :iike  it  ;hal  ihB  ili>p;ei>i^<n.  which  haa 
axtended  not  only  to  thu  coontrT,  but  to  neari)  all  the  cit  umad  worid  ao 
far  as  engineering  is  eoiMNrnad,  oas  arisen  through  ciieumstancaa  praatl- 
eally  bayoad  haaiiaa  eontrol.  Had  the  depresaion  bean  oondned  to  Oraat 
Britain  alooa,  wa  might  have  eoncloded  that. torsion  competition  was 
tarDlagtuaul  at  aar  awn  market*  as  well  aa  aecottog  our  trade  at  boDie, 
which  wa  are  so  anxim?  to  gu«r  i.  I  hare  earefnlly  itii  licJ  tlii  varlcioa 
retpros,  and  atn  thi  n  by  c^'ii'inr  Lii  in  iut  opiiiioL  ihAt  our  snfi-lv  Uea 
largely  in  maintaining  a  Urm  gtip  on  the  various  departmanti  oier  whidi 
wa  hava  eoninil,  with  a  viaw  ta  at  laaik  haidlan  onr  awn.  Iiii  ai  not 
lorget  that  limes  of  dapiaalaa  aad  aetiailir  aHanata,  and  aa  «•  aia  now 
ti  the  bottom  of  tbe  rnrvp  we  may.  I  balieTe,  fairly  look  fnr  an  npward 
taniicncy  in  the  imiiiciii.ii--  tutare. 

Tha  aflsci  i>(  a  oomplata  syHiam  of  atandardiDation  on  tk«  various 
engincaring  industries  cannot  be  oter  estimated.  Not  only  will  tbe 
luaoatactursr  be  able  to  torn  out  better  work,  but  the  prtme  easts  will 
bo  tadoced,  and  delivery  expedited.  All  tbe  leailinK  manufactLirem  hava 
foraoma  time  been  making  the  varioas  parts  of  iheir  engines  and  machinea 
to  t<»nip!sti*.  int«rctian«i'able,  to  the  ben«*it  of  'j-  ih  the  manufacturer 
acil  till'  tisri.  \Vh(\l  w  no*  reijuira  i-i  -Mine  -en:  of  imifurmilj  as  to 
sisea  an-d  wusput,  and  wma  reasoiiabia  range  of  £.  M.F.  and  periodicity 
hi  oaotral  station  working.  This,  if  tak«B  ui  tina^  ia  not  luoh  a  sariousi 
natter  a»  mtjiht  at  firet  sight  appaaVtai  tha  exoaedingly  low  voltag<^ 
stations  haw  fiy  tlri-  time  been  mostly  ehanp*!  ovi>r  to  thu  higher  vnti 
ages  common  m  Uy  Another  effect  of  ataniiaiLliMttiiiii  wiU  l-j  tu  nl  iliv 
manufacturer  oi  tbe  nuisance  of  specifications  of  tJbe  one  man  type  " 
where  the  individuil  does  not  know  wbat  he  wants,  and  triea  to  put  hi.s 
ideas  into  a  spaci&cation  full  of  detail  of  no  value  beyond  making  a 
bulky  and  laipnaing  looking  docament,  from  which  the  munulact-arei  bas 
to  extraot  fona  sort  of  idea  as  U  what  is  reifuirfj.  ani  has  practu-slly  tu 
iiod  tha  brahu  which  the  ^-^-itl'  nitn  whi;  biu  prepared  the  ai>eclHaatiania 
aaidlvraiBd  n^ppoH-d  to  i  - 


IPPOK-I 

'  l>eU«e<vd  Nu^wnhcr  ITlh.  AbalncU 


Nusps  iiave  been  talicn  during  tbe  past  year  lo  amend  onr  patt*ut  iawi>, 
which  np  to  the  praaent  hava  htaa  of  aompamUfal/  Uule  value  ia 
enabling  an  inventor  to  l«el  when  ha  had  obtaiitad  an  Cnnlish  patent 
th»t  he  had  something  to  depo<iit  Cn  hi  =-»!»  to  wlilsh  he  t:nAd  .nttaeh  a 
vivinr  Go-called  amcndmenti  ha-.o  bt-cr.  mn  i-  troni  t.-iii-  in  tin  <i  in  tha 
past,  one  baioK  by  the  distribution  ot  tbe  fe«s  nver  a  iiumlier  of  years, 
and  thus  aasistint:  the  inventor  of  small  means  It  is  a  moot  point,  how- 
ever, whether  this  has  not  in  a  measure  Incraaaad  tbe  evil  by  rendering  a 
patent  of  lesi  intrinsic  value  than  previously  existed  under  tlie  old 
system,  since  it  has  afforded  an  opportunity  for  piratical  paienteas  to 
tak*  f>at  !«ru»  numheis  of  "ilehlng  "  patents.  f  iti>)i!y  on  the  <  hanc>i  .^f 
whiit  niiRln  tarn  up,  or  to  use  them  asa  bli.ck  \.<  '.jiiif  wcrtliy  iin.nti.  r. 
To  thi>.  i  baUeve,  may  be  traced  the  *taUinani  ao  often  heard,  tbat  the 
validity  at  a  gataat  ia  aoljr  known  altar  it  baa  beaa  kmbt.  Xba  naw 
patant  lawa  may  temady  this  to  a  atrlafa  aitant  by  >•  anHndauBt,"  vhieh , 
after  all,  is  but  a  re-trial  of  a  system  ot  examination  and  aeanih  nn  the 
part  of  the  patent  oflicials  before  granting  a  patent,  and  which  wa^  mtr  v 
ducMl  in  1^4.  but  for  all  p>a:ticaJ  purposes  allowed  to  lapse.  The  new 
reRtitations.  which  come  into  force  on  January  1st  next,  will  place  us 
•oniewhat  on  tha  aame  Unas  as  the  Ameri4:an  and  Uamian  paten  laws  in 
regard  to  examiitation.  and  much  will  depei^  00  the  examiners,  and  the 
value  of  the  arrangement  will  be  mainly  to  indicate  to  the  honest  inventor 
whether,  io  view  nf  prior  publioatlon,  it  is  worth  hi<  nrhile  ta  prueead 
with  bis  pateis-  1:  i~  k  <|ue*tion  whether  litifaM  m  in  nvard  to  patents 
will  be  rvduced  uixier  the  new  regulations,  but  in  any  ea«<'  It  Is  interesting 
\->  note  that,  taking  tha  Olfllal  iavestod,  the  litigation  eonaertad  with 
I>.>tent»  i*  relatively  Htall;  ladaad.  fewer  patent  oaaei  I'ome  before  tha 
(s  url<  ihsn  Aiiy  ilhcr  actions  of  »ppmiictii!»|{  mtmHnfy  v-alu'.  It  is  also 
'.V  :rt;:y  i  f  luitr  lhat  when  such  1  ii.-.'  ilo  r..nnf  bffurij  thr  coart^.  tUs 
patentee  receives  every  oonsidemucn  un  t  fair  ttaatmant  from  the  jodgas, 
who  have  a  laodency  to  pla<;«  a  wU«  intttpNtaMao  80  a  I 
where  the  invention  is  one  of  public}iitiUty. 

I)y  slow  de«re«i  and  at  long  Intervals,  thaa(h  ootqalla  in  kaapiag  with 
the  rapid  advance  tbe  industry  ha«  warraslad,  lha  B.O.T  r(«;aIatioaa 
hnr^  frn:n  timi*  Vi>  time  hrrn  nmr-n  lfil  and  a^rain  we  have  further  pru- 
jiirKil  » \t<■n!»uln^  jinJ  anii  nilinrr.tv  in  Iht-  Klrctrli-  I.i^l-.li::!;  -\i  Is  which 
^ij  itl  iin:  wAy  towards  briiiKuiji  liitiij  up-tn>  date  It  i>  aat<i<lactx>ry 
to  know  ttiat  thn  lostiHltiao  of  Kleatrlo  Englmicrs  (by  iu  pruvlsaon  of 
half  a  dojten  vciminilleea)  hat  from  liua  tu  time  brought  under  ii<  otm- 
bidcration  all  the  various  ijuaslioiis  art:  iuk  i  jt  >  <f  nny  att-ratioiir  prupored 
by  the  Hoard  of  Trade  which  loay  ai!<''  t  ilxi  fiti^int^r  nt;  pi>  fi  stlon,  as 
well  as  any  uaw  wgalatiiwa  iaaiMd  by  tha  Hooie  OfKce,  beitdaa  maUna  it 
ihair  b«ida«sa  ta  vatth  aad  aatunard  lha  litamlt  at  tha  pmHatiiiv 
generally. 

The  piast  year  lian  been  ahielly  int<>restiji|{  by  r^anoo  of  a  tew  municipal 
telephone  undertaking*  getting  undrr  vray,  and  whether  such  undertaking*, 
ati.l :  tliers  likely  to  follow, will  pi-  v.  the  fnat  iceeas  whiu'h  hjvj!  tvrrn  fmre- 
hiiil-i-.vrd  remains  to  be  M.'ei)  !'•  rSi-miliv.  1  m,<  nti  rramiti  nh\  \)itj 
kiiiiuld  not  ultimately  prove  a  suocess ;  ot  one  thing  there  Is  ovi  fence 
already- -vix,  that  the  aoaapalitioo  haa  had  tha  «Awt  at  oblaioiaB 
some  valuable  concessiona,  and  a  batlar  tarviee  lor  tha  paKHa  lhaa 
mi'r^'l  ulhi'twl*!'  ha-.e  V/fffi  cnfTce'!  tcm»  time  t-^  rrm-,  fmin  the 
eo!i-}>*n.V    luildn.K    ^h-it    lil«)    L-i'    tirrnvii    tlii'    mufioji.iy.      I  venture 

''oet  OlUoa  ia  the  proper 
■a  nwfc  in  tha  aoaatrjr. 
«aa  arar  attain  to  that 

high  Slate  oi  efttettncy  in  lelephonio  matters  which  is  >w>  desirable.  Of 
course  the  Oovernneot  do  not  wish  to,  nor  would  they  be  justified  in, 

ps  ,  ih^-  A  tanc-v  tii-  f  f'lr  Iho  (jurvlun**-  uf  tbe  National  TeIe|i}iour- To  As 

III,    -  •■..I-  I,'  !        ■    .  ,  1,.  -.^iIl-   „m:1-.-.-..    ik.:.    II   4  tul  I   c  mil  0 1 

ol  vhii  li:lii|jhaue  I'iL-hunKea  oi  ihis  wunlfv  in  l-^w,  snj  haviinj  in  vi-ew 
ib«  faet  that  this  work  haa  haeo  oinied  oat  by  prlraia  capital,  and 
admitting  that  loah  oaaital  baa  baao  fairly  laraoaarative,  it  is  itUl  fair  to 
rensember  tin*,  the  National  Talaphone  Co  htu  borne  the  heat  and 
buriirri  nf  the  day.  aiii  ia  entitled  to  a  fait  and  reas/.uvhle  rei-ompeu^a 
Ipr  having  Inauguiaicd  and  dtvalopad  wiob  a  vast  nniicrtakiiiK  .\n 
aiguiaMt  sary  aomnon  to  otrtaia  laetioaa  at  tha  da  iy  pn  a^aiait 
the  abMlnte  Btata  aonunl  of  tha  talapbons  1*  the  alUgr  t  daogci  of 
tbe  Tost  Office  being  aoapellcd  to  pay  a  prloe  tar  beyond  the  actual 
value  of  the  undartakinc  and  iears  have  been  aipnaiad  Ibnt  an 
••  exIiufhitaBt  ttriw.''  ».i  it  is  assnnit'!  wsl-i  p&id  bv  the  State  in 
:n»y  bn  rr|if«t<iii.  Auyiine  conversani  wr.h  the  tere-..-raph.i  p.-lnr  lo  the 
UaosXer  lu  l^uj,  nheu  ai  IsmaI  fuor  ie>tjr»ph  cuEupauiL-n  wei-e  at  work, 
will  deny  tbat  an  "exhorbitant  price"  was  paid  for  tlie  VLtnous  uodcr- 
takinge  then  existing  ;  on  the  ooiitrary,  my  opinion  ii,  iinil  always 
bsK  Ix-rn,  thut  '.111'  [iii.-e  wi"  -i  !ii'  i.-oe,  and  a.-)  «s  juJh*  of  tht  vaJ-.ic  ij 
M\  UIi'li'I  takuib?  by  the  l;  l  ;  .  .tills  ohlaijjej  (lU!:i  it.  Wl'  need  yrilv 
lak?  into  aoeount  that  tiie  result  ul  the  so-called  '  Wl  harK-ain  '  tti  oon- 
neciion  with  (haptirchaia  of  tha  taiagtapha,  baa  been  &  nuticnal  benefit 
of  such  maKnitude  that  the  mere  pounds,  shillings  and  pence  part  of  the 
undertaking  becomes  inslKoiAcant.  enpeKially  when  wa  rvmeuber  that  We 
posceaa  the  finest  avslem  of  telegraphy  in  the  world. 

Thi<  hraisfh  of  trm  ):r(>fe-  =  lon  whm  1  jnineil  thf-  Ins'ltutiiii,  prac 
ti':'iili\  f'.v  profeKs.un.  iiiiii  wafl  divnied  ult-i  tiA..-  IfparlJiu-nu  that  of 
tbe  telegrapl)  enffincer  aud  IJaat  of  the  eiectneinui  Ibv  ^^niier  was 
undarstMdla  MnblBce  the  ereelioo  ol  lalnif  h  line«  and  geoeral  outside 
oonstnM^MBi  laellldlng— in  a  maastna— aabnarine  work,  while  tha  alao- 
triciao  was  reapooni^il'  fur  the  isstruments,  tbe  testing  of  hnte  and 
locallaalion  of  taultii.  '.lie  ia'.ter  inoiti  ofv-n  than  otherwise  belug  accom- 
plitibed  by  "  walking  the  line."  iThe  auMl  notable  ooauuerciid  fsatora 
in  this  do|ianmeot  durina  the  seat  tear  may  ba  takaa  to  ba  tha 
ondergroand  conncatioa  <«  Looaon  wtth  the  Ilerth,  whieh  haa  bean 
aa  tha  carpet  and  under  diaouh-uon  for  the  last  15  jearr,  and  which 
may  now  be  eonsadered  an  acoumpUi<h«l  fact.  In  tlie  early  days 
wa  aauidatad  wa  wet*  dMng  well,  U  with  a  waU-advU^ied  Varlry 


eo!i-}>*iiy  iuiiiiii.K  ^ii-ii    iii«y  l-i-    iirrm-a  in'- 
to  ihink  that  tlie  telephone  department  ot  (he  I'c 
aothoritj  to  oonirai  tlw  whala  ot  loMla  talaybai 
end  until  this  haa  baas  dona  I  tail  to  aw  how  wa 
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to  get  lhroii|.'h  10  wurds  per  minuU. 
,  the  Jftte  ot  signaiiiog  atuiosil  U  onlj  limited  by  the  MSount  o( 
ktoteoal  tlirao(h.  uul  by  tlw  uMam  at  luuid,  oatiU«  th*  puratf 
difltilad,  of  iaalliig  with  that  work.  In  lobiMriac  ttlagrtpby  the  oom- 
menia]  vain*  of  a  cable,  and  ?he  rates  charg:F<i  for  !hr  tTnTi!mii'B!n:n  of 
mcssD^a,  loth  dtt-enJ  upon  the  speed  o(  '.vorkinK,  pr  tV.r  nunibrr  of 
worio.  per  mtnute  which  can  be  traaamitted.  iiy  duplextnn  and  aato- 
niaiic  worliiiiK  the  ape«d  has  been  increai^ed  ten-fold.  Yet  tne  materials 
used  and  the  ireneral  eonMmctioD  of  the  deep  sea  cables  of  to-day  are 
practlcitUy  the  same  as  those  in  vogue  nearly  CO  years  ago.  anil  the 
"  Minutes  of  E*idMic«  taken  before  the  Submarine  Telegraph  Committee, 
nt  thr  i-fTici'  of  tbf  Board  of  Trnfle,"  in  is  w,  is  n  rtrikinj?  iHiislmlion  of 
this  fa;l.  Il  worthy  ot  nolo  that  two  of  iht  f  iumltTii  of  the  Institution 
of  Electrical  Kofflneere,  both  of  whom  are  stiil  with  us,  notably  Lord 
Kolfto  and  Sit  W.  B.  fMoMi       ondiuio*  on  that  ooouioo. 

AUbongli  «odi  of  the  hruMilua  iMotioned  abore  has  a  large  arm;  o( 
enRineerlDg  expert?  enjfaped  in  conatruct!f»T».  working  anil  inRinf-^nnnrc, 
we  do  not  hear  ao  mi.ch  of  them  in  the  /'r-.  i-r of  tlio  Institution 
and  the  leohnioal  presa,  they  arc  there,  however,  all  the  same,  and  their 
work  is  carried  on  with  so  much  energy  and  zeal,  tiMt,  ooinpaiiatively, 
each  is  advandng  at  an  equallj  rapid  rate  as  the  bntnofa  of  awiBtric  light 
and  power  which  I  now  wiah  to  oousider.  Why  this  more  recant  birth 
8om«what  overabadowj  the  oUar  ones,  is  due  to  the  (act  that  electric 
Itj>lit  and  power  apply  more  fo  the  everyday  lifi"  of  thi?  individiiul,  RJsd 
on  iliL-  (act  oi  it  appear^  to  play  a  more  important  part  ::i  u;ir  ili  njr  nic 
economy.  This,  to  my  mind,  is  more  apparent  than  real,  and  the  older 
4q»rtiMirti  of  Uio  yioliniiwi,  •Itbongh  aovlng  low  moiaily.  mra  Miandlpr 
pMrtoming  ao  eqoat  sfaai*  in  Qm  nation's  weUare.  AaotW  rmson  is 
probably  dne  to  the  fact  that  the  various  brnnc^i"?  of  the  pTTifcfron  hsT«» 
expamlt'd  to  ^.i:h  an  ritt^nt.  (hat  each  ono  niny  hi:  coi:i-:ii' rfl  to  hnvo 
become  (pecialised,  and  ao  contains  its  own  army  of  worlicri.  U  hile  ii 
if  mtanllj  an  MLvmotage  to  know  something  o(  each  branch  of  the  pro- 
fession, it  u  an  elMolate  neocesity  that  a  man  must,  if  ho  intends  getting 
into  the  first  rank,  take  up  and  make  himself  master  of  the  details,  both 
theoretically  and  praetically,  of  one  special  branch,  and  this  point  I  can- 
not to-j  Btroojly  nrjw  np^n  our  junior  ml•m^rT5  A'thoitch  th«>  iJ'-tiPTnl 
lrad«  ha.*  l:*fii,  ,15  alrcmly  Etutfil,  timi,  :h"  oo^nrii  nrnrch  of  liic  •;ii:c- 
trie  light  and  power  btmnch  has  continued,  and  tho  amount  of  capital 
opimlid  or  borrowed  on  mnMml  aadwtaldaBi  lua  out  apipMeiablr 
Iwrnmi,  nritber  hae  the  pohhe  tnfvstmeM  in  vanoaa  oonpaDtes 
diminished  almormally  OT»r  1,000  mi'c"  fiin^l'-  tmeki  of  plectrir  trsTn 
way  have  alrp.idy  l.-^en  opiTc^h  anil  two  of  li,r  I,.-a,lin>;  lailv.iiy  con;  pan  ice 
have  eiectiificd  part  ot  their  system,  and  have  aiready  made  the  (act 
ganarallj  known  by  reason  of  a  few  deaths,  due  to  contact  with  the  lire 
■ail  ot  iiieir  respective  systems.  These  accidents,  although  anfortunatc 
aad  deplored  by  all,  wilfaot  curtail  this  branch  of  eugiocering ;  but  will 
SBdoubtedl^  be  the  means  ot  the  evolution  ot  a  method  of  collecting  the 
current  which  will  bo  mot-  in  ccnf  nviity  v.  ith  the  usages  of  this  ci  un-.ry 
11;  prctiLting  the  individual  Bt-iiintt  liim-e'f.even  though  soch  inJi.iiiual 
luay  he  an  unfortunate  tieap<u>i>«r  00  forbidden  grouiM.  In  the  ceutcai 
station  there  is  no  margin  for  any  van  eitMiM  laenaM  in  the  efli- 
cieney  of  our  dynamos,  and  we  are  tnerafore  left  with  ttw  two  itemi, 
furl  umi  It-  i;tili5tit;on.  a.5  the  only  two  directions  in  whirh  reduction  in 
Kcnoraiin^  co-^t:-  oan  he  (fTr^tcii,  and  even  in  tbeat  tht-ie  U  not  every 
grvst  maiwn  lo  work  upon  in  an  up-to-date  &tav)un.  with  the  beat 
•team  nuttnc,  superiioatiilg  and  oondensiog  arrangements.  From 
a  eloaa  imetieal  aequ^olaea  with  the  >-arious  power  gas  generators 
and  iha  modem  gaa  angiile  large  powers  as  we  liave  It  to  day, 
I  am  led  to  believe  iliat  at  no  distant  date  a  oombinaiion  of  power 
gas  generator  and  i!»s  engine  will  perform  a  very  tmpLrt.'u.:  function 
in  uur  ^'diL'iali.n!  st.iti'.-iji.  Mr.  Humphny  i!e-;iTir  .i  iTt-ihl  for  having 
so  ably  brought  under  notice  the  oapabilitiet  of  the  modern  ga.n  enclne 
when  thai  oomfained.  Aa  we  all  kavw^  Ig  «ar  ngM,  Iba  iteam  engine 
and  alaant-taiaiig  piaat.  as  now  in  UH,  bt  evwi  the  mo«t  modem 
litatioos,  is  not  by  any  mean"  ?o  cffleii'ut  a.i  one  would  like,  or  In  other 
words,  the  jiinoi.nt  of  h>  at  LniU  i<hii>int)d  itt  tlic  crank  abaft  i>t  the  stciiii 
engine  as  useful  work  is  but  a  ssaall  prupurttun  ot  the  total  lieitt  unitH 
contained  in  the  fuel  used  (or  iteam  rawing ;  even  with  the  beot  ooinbina- 
Uon  o(  steam  plant  we  do  not  gtl  more  tlian  one  eighth  nt  the  original 
heat  represented  by  the  fueL  The  variouK  louses  Iruiu  flue*,  radiation, 
condeosation.  am  familiar  to  the  youngest  mcinli^r  of  our  (lutitutinn 
The  taet  is  also  well  known  that  thi  iiiu  u  a'  cMtnbuatioH  engirw».  ■  itlwr 
as  an  oil  or  ga«  engine,  fur  wd^ti-fol  m  tln^  :««pect  Mut  it  i .  nr.ly 
during  tlie  piM  years  that  gas  engines  of  ncArly  tb«  power  of  the 
itoM  m^mm  rt  wcwBHBand  hate  bwaiatwi—ad  vtth  aiv4agiM«< 
eonfldema.  Tliii  hu>  not  been  hj  naion  of  inatOltj  on  the  paM  of  llie 
(m«  nnff'ne  rrnnuf  o  tursrs  to  make  large  *n(,'!ne»,  but  more  from  the  Imit 
ili;U  ih.  i>o'*t;  -  li  plai  imJ  not  reached  the  iiee<!«sary  n:t)uirfm«nU  of 
a  lar»;e  supply  with  a  capital  outtay  in  TirM  cost  and  efticlency  to  eumiieli' 
with  a  targe  ^tearn  raising  plant.  Mr.  J.  Kmersoa  Dow«oo,  whose  name 
]•  a  hoiiwhold  word  in  connection  with  (lowrr  ifkK,  has  done  much  to 
udvaocr  this  depaitment  of  the  induitry.  Iioth  for  elMtfie  driving,  ami 
aUo  for  other  purtioses.  in  replacing  llie  nb-itm  hoilen  In  many  hranclu-K 
nf  miinitfartore.  Dr.  Lud«ie  Mi>nd  ha><  rameil  tbo  natlir  Ma  farther 
i'i'-\:r. .  in  enabling  the  ga<i  engine  to  take  a  mmit  IttdlBg  fMition  M  a 
prime  mover,  by  tlie  introdoctioii  t>l  Mond  gas 

A  (ortbw  type  of  power  phkU, aod  on*  «Mcb  hia  Mma  to  stay, 
and  ffUeh  will  play  a  most  importaat  part  in  the  ilBton  of  gas  driving  in 
this  cTOintrv  :3  that  known  as  the  "  »uction  "  gas  producer,  from  leete 
I  h«4i  DMid.  "  ith  «uch  a  produeer  ol  2.50  n.it.p  ,  I  have  no  heeitstion  in 
coDclnding  that  ao  averagr  ov,-r  a\5  thermal  rllicicnrT  of  •"1  per  cent.,  or 
twice  that  ot  a  good  st''*m  pl«it,  1  >n  le  ohtaincd.    I  nlil.i.  tlie  pre.iaurc 

,  depends 
» 
Btg, 


np  to  'J  >0  n  il. p.,  are  in  uec  in  I.".:-  coulu  j,  and  spooial  plants  are  being 
iii;3t,U>cii  by  the  leading  gaa  engine  makers  and  others  lorsnpplving  large 
psTcrs.  Un  the  Contiaant  tUa  qalam  ia  qaita  oommon,  and  ioctaJIa- 
lions  are  already  at  work  of  3,000  d.p.  The  qoeeiton  of  ecooomical  power 

pas  prcxluclion  bcii^t;  to  my  mind  E*ttterl,  the  nfx*.  fartnr  -n  thai  if  l1ie 
f  nyinp.  and  from  my  own  csperienct-  and  o:i^'-rva;iori  I  cM,ni^iiU-r  tfuil  we 
need  have  no  fear  in  inetaliing  large  power  gas  engines  for  central  station 
work.  Enginea  of  1,000  h.p.  and  1,^  ii.r.  are  now  quite  OOmmoO,  «pe- 
cially  on  the  Continent  and  in  America,  and  in  this  country  aoonddeaea  ii 
being  gndaalllr  indiwad  wkiob  will  result  in  a  wider  appltcaUoB  of 
theee  latBor  po«cn>  I  have  had  the  iostalling  of  two  fonr-cyliodwr 
SOO  n.H.p.  250  revs,  per  min.  engine!,  an  l  I  fii  ii  that  ninninj;  under 
varyinf:  loadi,  and  with  varying  theniial  i:Uii'ionc;t--  oi  ihiy  sro 
equal  lo  the  best  ateaui  engines  as  to  steadiness.  1  grant  that  my  cxperi- 


plaot  boietofare  in  im>,  the  soction  plant,  as  its  name  implies,  depani 
«(an  the  wctioB  U  tlw  angin*  <«  (ha  ann)*  ot  oa,  wlMk  anb 
tbintSj  in  wiwM  with  the  ImS  on  Out  en^.  Anomberof  an^pUai 


ence  so  fu  baa  been  tbat,  il  anything,  a  UUIe  mora  atlentioo  it  nnlmd 

with  the  gas  engine  than  with  the  siune  siiied  steam  engine,  the  latter 
p'tcn  being  left  to  take  care  of  itself,  but  1  believe  that  a  larf  am«onl  nf 
this  extra  attention  ia  due  to  natural nervou^nc  --  and  fc^r  t)i  it  nirlh.n^ 
may  happen,  and  this  will  wear  off  all  too  soon.  In  the  engine  just  natnea 
we  nave  had  an  igniter  fail  on  one  or  two  occasions,  throagn  no  fault  ot  the 
engine,  wiiioh  at  the  time  not  being  folly  loaded  up  continued  to  run 
iiiiiliiiiil  iiiij  lailatiiwi  of  9)>eed  or  alteration  whatever.  Indeed,  the  dif- 
ference in  Am  aomid  ot  the  exhaust  was  the  first  indication  that  a  couple 
of  cylinders  were  not  workinc.  I  tjtarit  that  the  refatiw  «iri!!«  of  tlie 
-toam  and  gas  er.gtn'j  11:  favour  uf  ihr!  (ornuT  ^o  fni- a';  I'.oor  •pit  f  I* 
concerned.  The  question  of  speed  is  also  in  favour  ot  atenm  so  tar  a»  tits 
size  and  cost  in  the  dynamo  ctmeemed.  The  relative  first  cost  <>(  the 
two  classes  of  engine  is  also  in  favour  of  stoam  ;  at  the  same  time,  tli« 
oust  of  tho  poivor  ^jis  'ilac!  le?a  than  'i<3ilcr?,  itr  ,  imd  the  cwt  cif 
ij;ii.seii  nji  firc-i  to:  i'.'iiii  to  ni"et  any  .:ni€ri.'('i;cy  (which  i*  no  incon- 
siderable item  in  the  generating  costs  of  a  large  station)  doc*  not  exUl. 
With  a  aappljof  gaa  at  hand  we  have  no  dilKculty  in  t-tarting  up  and 
getting  currant  on  to  tiie  switchboard  in  slightly  under  a  miantc.  For 
small  stations,  say  to  meet  there  qoirements  up  to  1  S.OOD  inbabitante,  a 
gas-driven  plant  will,  to  my  mind,  prove  to  be  a  most  suocesiitui  «om- 
n:niiti-'n  in  tho  lery  near  future.  I  e  .  en  vontiirr  to  think  that  we  may 
SCO  o  .T  onrnj:,iii[or.  the  municipal  i;ar.  eugin'or.  r-  ipply  us  with  tlw  necea- 
eary  power  gas  as  oiu  Iitel  in  some  instances  at  00  very  distant  dale. 
Wo  Iwvo  wiMBiad  inaadmaUe  value  to  the  pnbUc  at  large,  and  to  the  gas 
eOfffneer  in  pw^dotar,  by  onr  healthy  competition  in  lighting,  by  stirring 
np  the  nt"  Inilaftrj  toinrrpa-irj  •ifH oieocy  in  gas  mantles,  and  in  a  raulii. 
lu  le  of  othor  dLrc-ciion3.  avii  1  .iee  uo  reason  why.  where  circuroltances 
are  (avuurabie,  we  ahouJii  not,  w>ib  tliat  brotherly  love  which  in  euu^oiied 
to  exist  among  various  branches  ot  the  engineering  fraternity,  let  one 
department  of  a  municipal  undertaking  help  the  other,  in  tlMt  manner 
indicated 

There  has  been  a  marked  iurrea«  in  the  number  of  combined 
Jsslruotoi  and  electricity  works  which  have  been  p»it  down  of  lalt, 
and  all  ji  dioatioDs  go  to  prove  that  the  number  of  such  works 
Will  increase  even  mote  rapidly  in  the  near  future  ;  this  oven  in 
view  of  the  laat  that  aoma  ot  tha  powar  aompaniea  are  canvai>'uiiK  must 
of  the  small  iowna.  TUa  inonaaa  in  oomUned  stations  nuy  ariuR  from 
the  fact  that  thor<>  towns  which  have  obtained  provisional  orders  and  have 
not  yet  put  th'':ii  i^ito force,  are  being  preii.4ed  by  tti«  Uoord  of  Trade  H 
do  so,  or  they  run  the  riak  of  loaing  their  powers,  which  tliey  are  loth  t) 
do,  aad  further  the  establishment  of  a  refuse  deatrnctor  in  many  pttMl 
has  become  an  absolute  neeessilj  on  sanitary  grounds  alone,  as  il  If 
practically  the  only  means  ot  dispoaingot  the  ever  Increasiog  refuse  uf  our 
towns.  Some  oee  mast  be  mode  of  the  iteaai  generated,  and  the  urodoe- 
tion  of  cWtrisity  seems  to  be  the  most  natsrs!  available.  A.«  wmn  is 
now  no  lijftcjUy  in  getting  an  outjfnit  of  i  d.  -,  per  ton  of  refute  of  rvrii 
only  a  I^kii  average  qiiab^,  il  id  evident  that  tlie  retorn  is  worthy  of  coo 
oideration  aa  repnaintiay  a  avMn  OUMlacr  vialm  wliieh  would  other- 
wise be  expended  in  ooal,  and  llile  meant  helpa  a  mtmicipallty  along 
with  ita  electrreity  nndertaking,  and  alno  enables  It  to  get  ri  i  i  f  C-n 
relusc.  A*  a  rule,  ih-  dio-iroctor  eomcs  under  the  control  ol  tto  oim'jiiy 
committee,  and  ia  installed  to  meet  ita  rcquiremrnti,  while  the  eloctiic^ 
department  ia  controlled  by  the  electiicity  committee.  .Vlihough  thcHe  two 
oommitteea  are  often  i|uile  dixtinot,  aa  t<i  tlieir  personnel,  the  ji>inl 
result  financially  allects  the  whole  body  ot  ratepayers  as  if  the  whole 
were  under  one  oommictne.  Thin,  no  duobt,  i*  the  reason  why  there  ia 
no  rei-o«;oi3ed  system  of  dr«|in;'  with  the  aciwiinlit  of  the  two  departmenii 
when  Ihu.H  combined,  a  :«  rt-Knr  J-  d  ax  being  '■  all  the  same  in  the  lung 
run."  One  thing  m  certain,  ilial  by  combining  the  two  departments  tlie 
mmtiaifalllgr  obtains  tl>e  best  iM««li>le  amapniBt  ttt  anoiently  din- 
peiiAg  of  iti  reflBW,  and  any  electricity  aMatlnd  il  M  Uiat  vhicb  would 
utlierwiae  be  loot  Onlm  MNM  mcaiM  «M»  touui  lot  ntiliiiiis  the 
(team,  a.o,  for  iastnnco;  In  «ti«at!a  fompiog.  iImm  bctaUng.  diiib« 
cnuhing,  .Vo. 

Atieiiiptu  have  been  made  troiii  time  to  time,  even  a^  far  back  as  what 
n  aybc called  the  telegraph  davFof  the  Institution'):  hi»tory.to  form  n  Yorb> 
shire  Provincial  Ct'ntro.  working  in  haniiony  with  the  parent  Instittltkm 
in  Ixindon.  I  wiis  associated  with  one  ol  these  early  atteniptu,  hot 
it  was  reiM'rveil  for  our  honorary  Eecretary,  ^fl  (■  1i  Hl.i  oirn.  to  i*riir« 
the  hiinour  which  must  be  attached  to  i;  ;  n  n  e  "!  ii.r.  mv.  1  y  bis  em  i)^ 
and  zeal,  succeeded  in  tningiag  abiwt  a  conBummatlon  no  devoutly  to  be 
wiihod:  Idaiira  to  fkau  on  iMoid  nj  uprieialiaii  of  the Bvceeeslnl 
labotna  of  Mr.  Bbdibam,  and  in  doing  «o  f  am  «tn  that  I  un  bat  voic- 
ing the  feelings  of  at  least  every  Yorkshire  member  of  the  Institution.  \i 
lo  our  localiou  in  X^eUs,  it  goes  without  eayinj;  that  there  is  no  other  city 
in  !h"  oannty  so  well  adapted  (or  our  purpose,  nor  do  I  know  of  an  Insti- 
t  .•loll  «ell  adapKnl  to  our  netiU  an  the  Leeds  Tniveraity.  under  the 
shelter  of  wtuise  roof  by  tile  courteey  of  ita  governors  and  through  the 
«t  Ur.  Farr,  ««•  ot  our  local  eouaail,  wean  abteto  hold  ear 
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PHYBIOAL  80Ci£I)f. 

At  *  aiMlinK  of  lh«  nmicsl  Society  held  Kwcmber  11, 1004, 
I>r.  B.  T.  OluMHWikt  F.K.8.,  PnnilMrt,  in  the  cheir«  •  Bnper  on  the 

"InmtlfRtioM  or  ilM  TnUtioiu  of  HtgnMiA  ajpitawta 
vtth  I'leqneacr" 
Igr  FnE.  T.  B.  Liu,  m*  m4  liy  Prof.  Tmnton. 
Tb»  ecperiiBMitt  www  made  on  two  ringii  of  Un^tad  Minaiiled 

iiOa,  ia  OM  of  which  thv  radial  breadth  of  the  iron  wr^si  (^r,r>iijrr 
kble  rebtive  to  ito  niriaii  rndiui*.  Thow  rioK*  wer«  ttj:iL,'n<  t  h^.  1  )>v 
kltemating  nirreiu*  of  iltfT.rinI  litrt'ngths  and  period*:  1  ith  tin 
magneti&ing'Curreiit  am  luul  th"  iriik«(iislic  Ntix  wnvv  weri  ju  umi 
tativelj  detTimrjW'-l  by  n  wii\f  tnu'i  r  uJpnTihf'rl  hr  tb»'  anUn  r  in 
the  Phtl.  Mi'i.,  November,  I'.iKl.ti.  and  tlir  «;i\<'  :^Jr:ll^  >ii  iKimiiiil 
■ubjeetod  to  hartuomt:  lUiiUyau.  I'he  experun«ats  vnasv  diViUud  iuUj 
awue,  in  wlueh  tlw  period  and  wav»<fiHnn  of  the  ma^etiainR  cur- 
lent  were  kept  att  iit-arly  (<oii«Uiit  as  pMiiUe  throu^out  an>  odo 
•eriee,  while  its  itren^h  wan  varic<).  The  aoaljtio  eipiiwlwin  tor 
the  BMOciated  rarrcot  and  Aax  wave*  tor  •  (ew  Mtilt  «n  gtv«B  in 
tabular  fomi.  From  the  analytic  expreaoionit  for  each  pair  of 
auociated  wave«  it  waa  found  tliai  when  the  mngnetiain);  rurrrnt 
wnii  npproxiiuatoly  litiuaoidal  the  toul  iron  Iom  (I)  uas,  within 
s  i  rt  iKi  lituit*  of  the  induction,  Kiven  by  a  formula,  I  =  (ii  +  Imt'S'"'', 
tttrnte  n  ia  the  nninlter  of  |>er>«!'l«  p'r  wivinfl.  "J  ttn'  "fff"<(!M« 
induction,"  and  <i  and  are  coti-ii. mis  W  hrr'.  (rojn  thi<  int:,!  irmi 
loss  per  c.c  pur  cycle  the  sum  o(  liie  sialieal  hyMerenii  aiul  tlu 
tmhia  Umi  tiiaoiy  aouftts  to  addy-enTfeitt  low  wm  mMnoled.  a 
MMuUhnUe  qoaatity  mnaiiMd,  which  iocmsad  both  when  the 
feeqneaey  and  the  tluK  dvunitv  increnwd.  This  qiuintity,  cuUvd  by 
Fwning  the  kinetic  hycterenia,  has  be<Mi  obtained  for  <'j*ch  <  xp<'ri- 
ment.  An  interesting  caiu>  of  trannfoninttion  and  what  \»  ciUli-<l 
retlection  of  energy  in  drawn  att<-nlii>n  to  and  di*cu»M~d.  If  the 
E.M.F,  imprwHod  on  lb<<  in;\);-.r*'.sii;^;  ctrr-,:it  tlif  iri^n  ring  be 
j>wmsni().il,  tl'ix  w:*^^'  prLt'luL-'  i  ^'..michuis  ihirii,  tjt'tii.  Ac  .  har- 
ntouics.  These  higher  tlux  Ikiuuiuuicii  uiditcv  turceiitii  in  the 
magnetising  circuit  which  art'  diHsiiMitcl  aa  heat  in  it.  Thus  wr 
have  a  transfortuation  ol  doi  ti-icoJ  asiuc^y  diui  to  iUt«raaliiig  currviitx 
of  beaoADcv,  n,  (o  anacn  of  euReota  moe*  ftei|acin(i«e  oie  flu.  An. 
toe.,  WBkh  It  nifl4>«tad  Gidc  into  the  magnetiemK  eiwnlt.  Thb  the 
author  believcn  ii>  a  hitherto  unnotioed  aourcv  of  traniiformor  loss. 

Dr.  J.  A.  FIiBMIKO  said  the  Paper  appeared  to  ooolain  man;  poinis 
nt  intiTi'-t-  Thn  rcult  j^ven  by  the  authf^r  thai  (lie  l<-l»l  iton  Io#<i«'ii 
vivrii'd  the  1  'i?  j^jwi  r  the  indoctK  a  <icn--ilv  at;"  •"!  "lUi  iiracli  l-. 
Tbm  «a>,  bowerer,  no  hard  and  last  law  for  the  calfluUtiao  of  the  iron 
lDiM,haltbeaeaiberl«wHairfglae*crtle,  la aem omb tiie ieet 
wMeMOt^faig  to  en  •sponrateaaiiclaieMrbasthaal'll,  Bspoietad 
oat  that  this  exponent  waa  practically  the  same  for  all  ma»:nelir  metals, 
and  said  it  woold  be  interestiOK  to  know  if  the  law  woold  be  true  in  the 
CMS  of  a  Kwin«  niodf!  of  n  :n  it'iift  The  Taper  clearly  showed  that 
tntnsfoKiiier  lamef  sh'-uid  \-t  li  U'in.  :it'il  I y  measuring  tlie  wkU>.  [  tje 
riperlmetilal  dclermlnatu  u  <>f  the  .  Uueal  hysteresis  wa&  not  of  practioat 
liiiportanoe ;  what  was  wanted  was  the  read  loss  which  varied  with  the 
frequency.  What  it  reqoired  is  an  expression  to  allow  ua  ts  calealaie 
the  \m*  at  unr  Itidaetion  and  freqoency  from  the  known  loss  at  any 
jjurtifuUr  indij:  tiii:i  and  frequency. 

Hr.  A  CAUI'KKLIi  drew  attention  to  the  work  of  an  earlier  investi- 
gator on  lh«  same  sobjifot  Max  Wien.  io  a  Paper  on  "  Msgoetisation 
by  AltemaUnK  CurrcDt*"  (Wied.  Ann  Wi.  August.  1mi)n  .  give*  resolu  of 
an  inreBiigatioa  oa  theehaoge  in  llui  density  and  hyst^retia  ioMdnato 
variation  in  f nqoiaey  of  the  magneti-ing  alternating  current  Hiiahtef 
method  of  measurement  was  baseii  o  i  M»x«-t<)rfi  m<?lhod  comparing 
two  selModaetanoea.  One  of  th^  iLi.li.iccivL'  oo.ls  ixini;«r''d  was  the 
irinding  ol  the  iron  ting  aadai  test,  the  source  of  voltage  bewg  alts>- 
aaltay Tim  le5««vfarieeDBd),eai  iadiBBliu  iaitnuaMM  ateaed 
optfaelktepheaaof  WhtetoiBiJwiiMiBwtsr.  Ths  bri^se  tneeMtements 
■  flfxrllnc  with  liircrt  current  i  gave  the  •' etTective  "  rceistanoa  and  sell- 
inductance  i  f  thn  rin^  winding,  and  from  these  (with  the  dimensions, itc) 
were  deduced  the  values  of  I)  and  the  byster<<Mi  1o<?  ihi^  (1it>  funds 
mental  ccmponenl  ol  the  alternating  dax,  ikll  i»snco  for  cii  ly  c  iri-  ni- 
having  been  mads.  A  number  of  eonclusioos  aie  drsun  tmm  tli'  rrsiil'.a ; 
amongst  others  that  ineroase  of  freqoencv  dwrewes  1)  for  a  given  vaJoe 
ol  U.  and  inereaaes  the  hyi<leresi><  loss  fnr  s  «\vvn  value  of  It-  This 
appeari)  to  jndienle  that  with  .|tii,!ilv  »lt(.,:iutin„'  fii-].\.  I!  U'ir.siJ  JI. 
It  is  inttreatuih' -.i)  ii.:t;r«  lim-,  fi,r  i.np  -.f  liio  rin^-x  l<;x-.r.l  ih.-  ■  liinoti'.' 
hysteresis  itHiivti  lot  n  1  i>i  ^^>  t>l  souwwbat  \i\v  saiiie  orilei  of  magnitude 
aethat  given  by  the  rings  of  I'tol  Lyle  at  lower  freqosncies. 

t>r.  1>.  K.  MORRIS,  in  a  communication  which  was  read  by  the 
Bfctctary.  said  that  much  espcrimertti  work  on  tSi«  Kibjrct  hid  been 
lately  carried  out  (chielly  by  Mr.  It.  l".  Hnlee,  B.Sc.  now  w.th  the 
Brilisb  ^Ve^•inK^^a.^>  c  i  in  his  I>:  Morris")  laboratory,  and  it  bad 
always  appealed  ih»lwiih  n-l  triin-fni:n<  r  iron  the  increai^ool  hyxtercsia 
with  fre<|oenoy  waa  less  than  that  found  by  Prof.  L^yk.  These  expsri- 
aiente  ware  made  atth  (iat  IHMMIB  built  air  •(  ilei>fia|t  ]Wmr^ 
htled  Imn  one  eaelber  nod  fievhig  •  naell  dilfendee  onfy  hstwean 
internal  and  external  rad!u«.  Bat  another  method  of  experimenting  was 
the  following:  II  the  no-load  loss  of  a  transformer  were  measured  at 
diilaieu  inqiMnetai.  the  val(«ga  being  lo  adjoBtwl  ai  to  givs  ooosunl 
..flexteiilr,  thw  hy  diiiding  each  laeaiamaaal  by  the  tioqaiaiTaad 


ploHiDR  the  n.i  ticnts  aRnia-l  th*  frf.|uencv,  a  Biialjiht  line  waa  obtii:ii-d 
from  whose  inoUnation  the  ertdy-cnrrent  constant  ooald  be  obiaijiod  on 
the  eetoaiptiaa  that  hystanaia  did  not  nn  with  lha  fimDeocy  Prof. 
Iirte  qfloted  **/8-1^  thu  constant*  Olffsnot  msthode  of  arriving 
at  it  as  Tarion«ly  riven  showed  that  it  certainly  cam*  between  1  -2  uml  2-0. 
Mpsfiurenn'm'^  on  trsnsrormprs  by  the  above  i7ji?tlv>i  nav<  tl^rure^  Utlwotn 
4  lo  5  as  far  as  his  experience  went.  This  meant  that  that  oortion  of  tho 
loss  which  did  not  simply  increaae  peoportionately  with  the  frequency 
wM  mther  mora  than  double  that  wUoh  wee  ordinarily  explained  by  eddy 
eaincnts.  Hoch  measurements  had  been  made  toe  a  maximum  Htut 
dancity  tnnginK  between  li  'i.tOO  and  3,000  linse  per  si|uars  centimeter, 
and  I'mf.  I.ylt'n  rfs-ilts  wrr»>  v»rT  c!in<»lr  in  nirreement  with  this.  Kxoess 
rddy  rnrrent  lo>^  itsd.  h-  wovrr,  ubtisHv  [>f-*n  attTibnlH  tocorraot  flowing 
aoroee  from  plate  to  plate,  Such  currenta  oertaioly  did  not  oeoar  in  Prof. 
Lyle's  nneniBeallb  finamiiiiea  the  disonpansy  betwoeo  observed  and 
celculatsd  eddy  eoneale  was  dae  in  pert  to  the  •xisienoe  ol  higher  bsr- 
nioiiH'%  In  the  rtnv  wave  lor  which  the  mUttTrlv  Urp-  sllosraoea  had  not 
iii-pn  in»d«i.  Hi;i  i(  It  was  not  dn"  to  .  uhr  r  .it  Wimr.  causes  It  ecvtainly 
wo'ild  seem  lo  indicate  ''kinetio  hysteresis."  Prol.  Lyle  asserted  that 
il  the  «a*e  impreseed  on  the  magnetising  winding  is  sinusoidal, 

the  floi-aave  erill  eontatn  third  harmonics,  .t«."  It  was  quite  true  that 
the  ■agaetistng  mrrnst  oontalned  soeb  harmonica,  but  unless  the  resist- 
aaeeoT ttie  magnetisiDs  winding  were  exce|itionally  high,  these  harmonics 
woold  sorely  not  apprsr  appneiaUf  etthwr  In  the  kacik  velteas  ot  the 
><>rrr»i<ci]dinK  thii    Th.-  priaHeal  iliBUtoaBee ef  the " wBiend  eaeiM " 

was  Ihwel^rc  vwy  siitjlis 

Hr  T.  H.  BLAKF.SLEV  said  that  10  or  13  years  ago  he  read  a  faftr 
beiote  the  Hoeiety  deacribing  experiments  which  pointed  lo  the  ewtaMO 
ut  itinrtk  hyiiereaii.  XhepneeatPapiraahiaiBtfatidwhelheeaiitlMB. 

A  i'njit  r 

"On  the  PrActi'  il  Determinatloa  of  the  Mean  a^l^l'J^ietl 
Candla  Fower  of  Incaadeeeent  and  Arc  Lampi, 
by  Mr.  G.  H.  Iiu.i  \\\*  ■■  -i  \  l.y  the  author. 

Mr.  rivki'  pn  nr^  ,iui  !-.,'  iiOTvl  of  lu)  iinprov»ii  uisiliod  ot  expres- 
sing t!  ('  <  iTii-o  11 -V  f  t;l  Wf-lanips,  ami  adopts  the  sugsestion  of  Dr. 
Fleming  of  exprexsuij^  the  wholo  tlnx  of  light  in  luiuons  per  watt. 
The  ex|>roecion  of  llie  cflicienry  in  this  manner  involvee  the  deleft 
initiation  of  the  mean  spherical  candle-power  (M.S  C.P.t,  and  the 
Paper  describee  a  method  of  doing  this.  Tlie  objects  of  the  Paper 
are  (1)  to  obtain  curv  es  showing  the  variations  of  candle-power  of 
glow-laiups  in  a  hori/onlAl  plan<>,  to  obtain  reduction  factors  by 
which  Uie  mean  horizontal  candle  power  (M.H.tM'.l  may  bo  calcu- 
lated fmii)  the  stmximum  horizontal  oandlo-|ioweir  iC.P.),  and  (8) 
U)  obtain  rrduo-.ion  f:u'-.<irK  fu(  dadadog  the  IIAC.F.  feWB  tiw 
M  H.C.P.  and  from  the  ("-P. 

A  self  cotilainv<l  motor-driven  lamp-holder  is  described  which 
rotates  the  Ulup  about  a  vertical  axis  at  from  HVi  to  UUO  revs,  per 
iiiin.  The  M.SLCF.  was  delennioed  bjr  spinning  the  Intnpi,  and  by 
taking  C.P.8.  ia  diflannt  azimntha  by  e  step  to-stcp  niclhod.  The 
results  at^recd  within  the  Umite  ot  esperinicntnl  (>rror,  thns  showing 
that  the  Alameme  wore  not  soneibly  distorted  during  rotation. 

An  iritr^rnt'iii;  photouM'lt'r  wa^  used  to  detormine  the  ratio 
('d  Sir  I  M  11.1  I'.i.  The  iiislnnuent  is  of  the  typo  suggested 
by  Mr.  (.'  I  Mn"'  »  ws,  an<l  consiftta  of  wveral  piiiri"  "f  tuirrors 
pW.nl  ari.unil  (!;■'  >'ii  iumfcrcncc  of  a  sciiii  circle,  aiiil  «o  un-miti  d 
that  light  vuuctt-U  li-uni  a  source  pluci-d  lit  the  centre  of  the  system 
is  incident  upon  the  photunu-lvr  screen,  also  nlnale  at  lha oaatrak 
at  the  same  angle  with  the  vertical  as  it  made  on  emiaaloa  ftoiB  the 
si'Uivc.  It  is  shown  how  the  ratio  'M.S.C.P.*  (M.H.C.P.^  can  be 
determined  by  observing  one  distitiico  after  oblsining  a  photo- 
metric balance.  The  effects  of  any  depariuri'  from  Lambert's 
c^Tsine  law,  and  of  varying  r<-tle<'tioii  cocflleienis  of  the  mirrors  were 
investisritcd  !ini!  ullnwed  for.  It  was  al-io  fvuml  impossible  to 
redufe  tin.'  i-i.-i-  »t'  ilii-  -i[)paratiia by  iiiiei'f.-.nii:;,'  ^'himui  t;ln^,  -creens 
1»><  iiiiM'  of  I  111  V  uMvig  abeorptiou  of  ground  glafi>  lur  V.fin  oi  dtlferrnt 
<  olii  i>  Niii-  i.i>es  of  ^low  lamp  were  cxperimt-ntod  upou,iuid  tho 
liii^li  fuaiku  and  depresatuns  on  the  curve*  of  hori/.onlal  intull^ity 
were  asoiihed  napeotively  to  a  mirtor  action  of  the  fatilh  and 
to  portiona  of  the  fiUmenti  obetrticting  the  light  frotn  other  pot- 
t  ons.  Values  of  the  ratio*  (M. H.C.I'.)  '  MM.  <>[  S  CP  «  iC.l'.). 
uml  (M.H.C.P.l  1  M. H.C.I'.),  have  been  obtAinr  d.  mid  i  ir  lumps  of  tho 
same  type  of  filament  it  is  found  that  the  ratio  (M.S.C  I'  i  .M  H  CP.) 
i*  remarkably  constant.  Tho  author  theri'fore  sugk'  *'-.  tho  di  t-  f- 
mination  of  the  M.H.t'.P-  In  >iifn»K  of  «  rcf<»tor,  and  tlui-.  with  tho 
aid  of  a  reduction  factor,  ii  ii  i  iKim  -i  l  o  mi  for  all  for  a  j.iirtirolur 
type  of  Khunent  by  an  iiitegratutg  pliulami u^r,  the  deduction  of  the 
M.8.C.P.  Preliminary  experiments  upon  arc  litiupe  Becm  10  ehow 
that  a  similar  method  may  bo  adopted  for  the  detcrininalioB  of  their 
M. S.C.I'. 

I>r.  J,  A.  KLRMtNO  eongratnlated  the  author  and  retened  to  the 

FicuHar  diflieullie^  nndi-r  wbu'h  the  resmrt  h  had  been  conducted  at 
Diversity  CollcRe.  Two  features  of  the  iotegratin)!  idiotometer  used 
wore  th*'  possthiiitT  ff  compenKating  d*'P';irt*tr**9  fr&m  th»*  ■-osine  law  by 
the  setting  "f  tl  >■  mirror?  \ni.  tho  deter(iiiii;i,?ioii  of  :h.  M.>  i '  P.  from  one 
reading.    It  was  now  as  easy  In  obtain  »  vulua  lus  ihf  XLS. C  P.  as  to 

*  That  figure  namely,  which  when  multiplied  by  the  (thickness  u( 
itaoutaig)-  X  (iadnetion  demitar,-  x  , freqoeacvf  and  divided  by  the  speeittQ 
(•iMMoearthettaBpfai^walgiiafheeddr-ninwtlOiB.  . 
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obtain  a  uMleaa  mMsare  of  the  horixoDtal  intenaity  ia  ao 


particnlar 
'to 

1  and  dbt  eootl  abe  be  oWwilnatiiil. 

Mr.  PATTERSON  gave  an  aceooot  of  rimilar  experiin«ntii  whieh  w*r« 
beiDc  carried  oat  at  the  National  Phnical  Laboratory.  Keferrine  to  the 
(act  that  the  author  had  taken  (or  his  zero  poeitioD  in  <)pt«rmining  the 
ocdioary  CP.  of  a  lamp,  that  in  vhkh  tin.'  Li^bnu  {  Iucp  oi  thr  tllAment 
■aa  at  right  angles  to  the  axii  o(  tlic  pbotouivtric  bench,  he  pointed  out 
that  thia  poaition  waa  uneatialaotory  beaaaae  ol  tha  preralenoa  ol  streoki 
wi  alwdowe  on  the  loraen.  The  1I.H.C,F.,  and  not  Um  CP.  in  any 
patMcwIar  il.re^  tion,  m$»  tha  only  unit  now  la  naa.  The Mmlta of  tM 
■nlluir  ill  rioM  •peowBl  «Ufa  Hum  oUntaad  at  Hh  MatfoMl 
nqnlMl  Laboratory. 

Iff.  W.  ODODELI.  pointed  oat  Oiat  U  ibe  yadn  io  the  aami  of 
ItorlMBtal  Inleneily  doe  to  refleation  (nm  the  lialb,  one  would 
eipeet  iliat  their  poeMoa  wooM  wv  with  the  diitanm  between  the  lamp 
and  Mraeo.  Ha  aaked  the  anibair  If  lio  bad  noiioed  any  aaoh  Tariation. 
The  in<«ffT«ting  nbotOBtltH  daiOfftBi  ia  the  Paper  waa  very  anmbeiaoine, 
.  iij  iu    .  I  I  lifialotMiriBiihatiMpaala  Hmia  lOfaitelaBlaDdaili 

luiucatntU'T. 

Or  C.  CHRRE  remarked  that  It  woold  be  tntereetioc  mathematieaUy 

la  exprfiM  the  illuminatioo  in  a  eerlea  o(  apherieal  hamonlci. 

Tlie  CHAIKMAN  pipreHSwl  his  inl*rr'9t  In  tlit  tac:  that  iome  ol  the 
□llsi  t  tiip  iuitl:nr  h<nl  liwn  coririnn.  ;l  LvMr.  1' iiliT.-n.  .-.1  th«  National 


ntyeical  Lalraratory 
the 


Be  had  recently  been  in  Aiiuiric»,  and  found  that 


wa  iatMnting  photoineler  wm  in  oae  lor  mtaaareraenti  upon  ate  Umpa 
bat  thai  ioMnder<Mni  laotda  were  meaaoMd  with  a  rotator,  no  partientar 
regard  being  paid  to  the  IfAAP.  With  Mfwd  la.Iha  obaarvaliooa  o( 
Dr.  chree.  be  naJd  that  Mr.  PkttaiaoB  eeidd  liva  Mm  aaflMnt  data  lo 


Dr.  Chree,  be  naJd  that  Mr.  PkttaiaaB  eeidd  ji*a  Mm  aaflMnt  data  lo 

carry  out  the  calcuUiinni*. 

The  Al'THOR.  in  rt-plv  Ui  .Mr  i  >i..l  li  II,  .said  that  althouKh  he  bad  not 
varied  the  dletanoe  between  the  laai]>  unU  the  aeteeo,  be  had  taken  photo- 
■npba  af  Mka  Uaaa"  af  lha  laatf  at  diflMtal  dMisaiai  and  taand  that 
It  waa  alwaya  tta  awM. 

Exhibition  of  appaiatua  by  Mr.  R,  W.  Pavl. 
The  comtmction  of  highly  sensitiva  pivoted  alactrioal  inetrumenta 
has  been  rendered  difl'icalt  bv  the  fact  that  delicate  piTota  will  not 
adinit  of  trarisportinK  witbuut  injury'.  A  number  of  ,<^vanonieterB 
were  dhown  in  wliii  h  till'  di'iisn  w»s  basi'J  upon  thf  nso  of  a  niovini; 
roil,  aapiKirlcil  (in  otn-  ]i:»nt  m  a  power t'nl  .ir;il  uufoiiii  luiih'iiLiic 
fifl.l,  ftiid  ioulriilli-<i  bv  :i  ^p^itll,^  The  niiopliuii  ii(  oni',  ii:  plm-i'  of 
tilt'  UBual  two  pivotH,  rcii'.i.Ts  ii  fr-u.^ililc  to  ruiM-  th<;  coil  uln-n  Ilut 
inslrament  is  oat  o(  nse,  ami  thus  secure  the  pivot  froiu  riHli  of 
injnrj.  By  taking  advaniaia  at  thia,  aad  tba  iaaidaatal  reduction 
«f  i^vot  InctloD,  a  praetiaaniiatnmiaat  baa  been  made  approaching; 
in  KcnHlbilily  to  that  of  s  reflecting  galvanometer.  Soino  of  tho 
instnuiionts  exhibited  utave  a  tiiD  aeale-readini;  of  KjO  divisioiiit  for 
milljvoU.H  or  for  flO  micro  amperes.  Coinbineil  with  shiint.'i  and 
reKistances,  othtr  forma  (ptvc  direct  reading  insulation  measure- 
jMcntH  to  niegohuts,  prcsBiirea  to  .'i^JtJ  volte,  and  currtnts  to 

'ij  Hulli  iiiij[H  ri «  in  till'  o::r  appnmtUB.  McinotiBtratioiis  wcit'  givi  ii 
iho  Kniljibihty  of  llic  gulviinomelcrs  for  pyronietcr  usv.  Tlit- 
i;alvanoini'icrs  arc  ho  dctitciicd  that  uccurute  k  v  illitig  in  unn«C('K.surv. 
.\^mple  non-rellectinx  suipendedeuil  galvanomoter  for  tlie  atudoat's 
iiaa.««haaanai]rilit]rMaoMiviiioBMraii«^ 

A  atiir  liarigB  at  taatern ,  adaptea  fer  acSeabe  leetuwai  and  tor  nae 
with  three  Naniat  fllamem^  arranged  cloaely  together,  waa  diown 
in  aetum.  It  ic  eapaMe  of  being  instantly  changed  from  horizontal 
lo  vertical  projection,  can  be  fitted  with  a  reveraing  prism,  and  has 
It  wide  adjiistinunt  for  locuaKing.  iVnothcr  cxliibit  was  an  A>'Tton- 
.Mather  rellccliiiK  «'li"elro»tatio  volttiutcr  with  a  luu^notic  damping 
Jevico.  Tho  iri»triiuninl  nhown  hud  a  nciHibUity  uf  ijOOimu.  at 
Im.  for  80  volts,  but  tituiJar  inilrumoni»  wa  tuatle  to  give  thia 
L  with  pitiiiiEH  itlmr  M  9  nla. 


irinwtt  UD  noDUfua  niiiMiflii. 

Mii.  LindatKtrath  and  O.  For«tiT  rocently  coiiiniutiicated  tu 
L' Hidiiraije  Elrftriqueau  iDtere«ting  article  on  »uiii«  nioiK-ni  lypc« 


i-i>ergii  «,  'he  old  and  nnivcrsally  adoptwl  design  of  resistances  in 
the  shapo  of  sjpirtUi.  of  rcsisHmce  wirf,  snitably  asstmlluil,  leaves 
little  to  be  denred.  If,  however,  this  in  not  the  c*se.  tlicii  there 
is  a  danger  of  the  coils  coming  into  contact  with  each  other.  To 
avoid  tluai  tba  reaiatanoo  spiruhi  an>  uftou  siiffcuvd  by  a  rod  of  aUta 
or  a  tnlia  of  aabaatoa  plaead  uiiida  lha  caiL 


iili 


niiiiiiiiiiiB  itfvii 


Fia.a. 


It  may  be  stated  oa  a  general  rule  that  rhaoatata  for  continuous 
senriea  t»  ha  daatawd  wilb  a  view  lo  a  moat  perfect  ventila- 
tioo,  widla  Hiaaalala  Car  mtatwiHtant  aarvioe  ara  beat  deaigned  with 
a  uMlalaovar,  wbieb  fiiiBldljr  alaorba  th*  baalgivaa  «ff  bgr  tba  mia> 


Wm.  4. 


Jfn.  9t 


and  then  slowly  dissipates  this  heat.  If  this  i»  properly  I 
the  reslRtancos  are  saved  from  undue  iloformntion  by  neat. 

Fig.  '2  represents  a  v  ery  Cdinpact  pulleni  of  resialanpe  for  con- 


tiimoiis  i>ervice,  suitable  fur  small 
p«jiscs  spirally  from  one  of  tba 
gruov  cd  porci'Iiun  piccta  6  to 


cumnls.    The  resislaiicc  wire 


Fw.  1. 


FM.i. 


of  ebeap  and  connael|y''buUt  matal  mialaoflca  ftir  atarting  and  I  the  otbar,  tbaia  twopwealain  parte  bain|(lield  apart  by  a  Dl«l«,a,pt 
tagalatfai^parpoaaa.  Tba  fbUowiag  ia  tba  (fiit  of  tbab  eommuni- 1  in»,  alata  or  aaboatoa.  A  plate  of  iron  la  to  be  pnforad,  not  opiy 


which  an  raquired  to  abaorb  but 


it  ia 


than  tha  other  nwteriwi  toanltooed,  but 
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|irinoi|i^lly  VtMHHT  It  T1)^^^'W^  fC¥y  tMt  mn  iiiiiBh  morn  rapidly.  >  TununK  now  to  th*  <]i>«i(rn  of  rpi>i<ttftnr<-«  for  intcnuiiienl  me, 
uan  |4bIm  an  ami  in  th*  llMlfln  fhown  in  Fig.  B,  wbirh  Fig.  4  rt>]>rM«ntfi  n  tvpn  of  lliii  kiint  iiifulf  liv  Ml  X'oid  & 
M|IMMnU  *  pattern  mad*  by  Mmmw,  VoiRt  &  Hiu«(TiirT.  Fir.  I  |  IlnefTni'r.  The  onli>r  lulx-  i«  nf  mjn,  nlKnu  ;;.'>iiini.  u>  4()iiiiii.  (r4iii. 
show*  iinirtlMT  typf  of  rr««Unr».  in  which  thr  apin«l  n-iiiitancM  to  l'.'>7in.)  in  ilmiiii-trr  ami  linul  uidi  i»«lM'«t<i»  imiiK  u)<iMiiii  tliii-k. 
uri'  iiiinnllv  cant.  Kor  \iins\  ciirr^'nts  tlic  ivpc  «howri  in  l  i;;!!.  Ti,  »l  Tlic  n-ninUnrp  loil  i^.  introilucwl  wliilr  »till  w  .iiimI  .11  ilii-  imimlril. 
mi»l  H  i»  111  pivfiTPMl.  Ah  shown  bv  tli>' ilm>;niiuii)atical  Hkctrh,  but -When  the  latter  in  wilhdrawn  the  coil  i'Xnikn<l>  utui  prcwuis 
Fig.  S,  ihr  ri-«i«tarii  <'  Lnkt-ii  thp  fonii  of  iu>-ii\  strips.  '  .  nliioh  nnt  firmly  aniaat  Um  •AMUm  lining.  SubMqnentb-  the  tnbe  t»  alee 
elmmpcd  at  tht  ir  upper  ends  to  ■  seriee  of  cruu  »upport»,  t.  The  filled  with  a  aaitaMa  eamanii  Another  fitrm  of  reeiataneei  ollen 
•iripii  are  luonnted  in  zig-zag  and  am  kept  in  a  •tcatelMd  poailioa  by  need  far  tnmwagr  Wtk,  eoneiete  of  a  Jihfal  nl  1  hmg  flat  raaf  irtanee 
the  arraogeiuenl  indicated  111  Fig.  H.  A  iwirtance,  de«igneil  tt|Mni   atrip,  WMUM  Bn  tha  sprllig  ot  a  Moek,  anaaloe  or  ailea  May 


Fw  6.  Fl«.  7. 


« 


to 


tiiem  linea,  ha«  been  nu<l,  for  iiutance,  for  remUting  the  speed  o( 
a  three-phaee  l.SOO  h.p.  e.OOO-volt  motor.  The  apiad  Mnula  are 
1125  and  ISO  reva.  per  min.,  and  the  regolatioil  »  oUainad  by 
iniarting  rcaiatanee  in  the  itator  cirralt. 


Tta.  9. 

I. 

wound  together  iirith  lha  natal  atrip,  aa  aatoa^arato  aUatfkially 
the  individual  tiime.  Bereral  resietaiuaa  oonatnietad  ia  ihia  way 
may  be  eonneried  up  a«  shown  in  Fig.  0.  A  afairilar,  bat  man  opeBi 
aooatfoelioa  ia  indicatad  in  Fig.  7. 


CORRESPONDENCE. 

THE  TF.STINO  or  TR  WSTYMJMF.i;  IRON. 
To  iHK  i:iiiriii;  d  Tiii;  klki -i  ui(  Ian. 

Sill:  I  tuke  tlm  lilH'rty  "i  '..illing  your  atlcntifiii  to  a 
jKiiiit  in  Mr  I,.  \V.  Wild'-s  article  on  "Tlie  Testing  of 
Ti.msfL.tiULi  I  roil  "  \The  Elettridun,  Novcmbtir  lUh,  125, 
12b)  which  may  easily  occasion  misuDderstaiuling  of  the 
nadiod  if  not  pointed  out.  For  carr^'ing  out  meur-uramenU, 
Mr.  Wild  indicates  a  wattmeter  arrangement  which  may  li« 
practical  in  many  cases,  because  it  allows  the  aecuiidary  wind- 
ings of  the  transformer  to  be  vnrie<l  ro  as  to  obtain  the  l>cst 
conditions  for  the  wattmeter  in  all  casea. 

According  to  the  way  in  which  Mr.  WiU  aSHMM  himself, 
it  would  seem  that  th«  author  ia  iindtr  Ae  imtalniii  imprea- 
akn  that  by  his  method  A»  tfpv  lm»  m  tta  imfMiMitf  €tU 
mof  b  flUire/y  Htglfded.  Mr.  Wild,  indawi,  am  in  hia  utldo 
tbi&by  hia  umogiuun%lk$0B  Im  in  Oufmmf  nAhNiv  ^ 
eKmiaaM  from  too  wattauter  nadin^.  Anyona  would  infor 
fiom  ihii  sentence,  as  is  also  done  m  the  editorial  note  on 
p.  125  of  the  same  issue,  that  the  primary  tciitdinff  ^  (lu 
tnaufarmrr  is  tumnl,  but,  of  course,  it  ooghl  to  he  Ma  frbnafy 
vaidintf  of  the  irntlnif/rr.- -Youth,  S:c  , 

.Stockholm,  Nov.  !>'■  Al  FREri  Kk>tiii  M. 

(Mr.  Ekstium  m!ni!i  to  ii^  to  have  nii.iscd  tiie  whole  ]vjirit  of 
Mr.  Wild  s  methoil.  The  C'U  losses  in  the  magnctigirig  coil 
have  DO  affect  on  the  wattmeur  reading.  This  will  be  eaaieat 
andatatood  bjr  ths  foDowiiig  caaa.  Buppoaiag  a  t«it  ia  hoing 


maile  al  a  p.-irtirtiliir  B  ami  ~  ;  .unl  iluit  wlmn  ilio  WAitim'ter 
reading'  i-s  obt.niii  d.  iinutluv  cuil  iic  suJ'i-titutcd 

hat'in^  exactly  the  kiiiii;  ^l7,ed  wire  and  turns,  Imt  of  siy  <  n'l  man 
silver  iiutcu'l  of  copper.  In  order  to  got  the  luinr  Mihmutcr 
reading  (i  <•  ,  tho  siinie  B)  the  E.M  1".  »H|iplii>  1  t<i  tliu  nia^inc- 
ti>.iiiL;  dil  iiiii-'t  Uo  incrtmsel  until  ilic  m.i-n,  •i'-inL'  cui  n-iit. 
reacliu.-i  it.-i  fonncr  value.  The  same  riirrent  as  lictorc  will  then 
'  Ix'  pa-(>ini;  tliroii;:li  tho  i-urioi  coil  uf  tliu  wa; tmu'.iT  ;  and  th>' 
sftroe  current  a»  Ix'torf  will  he  iiassinj;  through  the  shunt  coil 
(for  the  K.M.F.  acting  on  it  will  be  the  same)  ;  and  the  phase 
relation  between  these  two  will  be  the  same,  since  thiadeponda 
only  on  the  difference  of  phase  between  the  magnetiaation  md 
the  magnetising  current ;  so  the  wattmeter  reading  will 
be  the  same  also  :  but  the  C*R  will  be  many  timea  graatar. 
Of  <xiuno  tho  pha.ic  relation  between  the  Mgnatiaing  eomnt 
and  ill  E-.M.}.  will  )>c  altered,  hot  the  wattmeter  lun  M 
cogniaance  of  thia.— Ku.  E.] 

PABALLELING  VOLTMETER.S. 

To  THB  KDrrOR  OF  THE  ELKCTRICHN. 

Sir  :  Wo  notice  recently  a  description  in  ytiur  pajwr  of  a 
Station  voltmeter  in  wliicli  an  attempt  ia  maile  to  realise  the 
undoubted  advantages  which  follow  from  the  ll^e  of  itnstru- 
menL9  ijuitc  close  togclhei  and  having  identical  .■ie.dea  for 
paralleling  utid  niniil.ir  |>iu|i'"'<'>^.  It  a]i{ieani  t<i  l>e  i  Kiinietl 
that  thifi  idea  is  novel,  but  we  wnuld  <iraw  your  attention  to 

ithe  duplex  voltmeter  which  «e  have  been  making  for  sonic 
yaara,  m  which  the  advantage)  of  thi*  system,  we  think,  aro 
ovan  mora  fallf  raaliaad. 
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In  our  pattern  tlm  two  movements  arc  mounted  on  either 
side  of  a  central  framework,  and  one  cfntc  only  is  r.scd.  These 
two  niovcmcut!!  are  electrically  entirely  independent^  but  are 
placed  in  such  a  position  that  the  two  pointers  work  uvcr  the 
aamo  scale.  In  this  manner  the  tips  of  the  ]M>inters  <-onie 
within  a  fraction  of  an  inch  of  one  another  at  the  moment 
when  the  voltage  applied  to  each  iiiDtrumcnt  is  the  same,  and 


any  difference  in  voltage,  oven  «>[  j.  fraction  of  a  volt,  \i  obviotii, 
even  at  great  distances.  In  the  instrument  i[lustr.ited  the 
scales  are  vertical :  hut,  of  course,  the  iniitrumont  can  be 
arrangc<l  to  be  placed  in  a  horizontal  position  if  required. — 
Y'ours,  \c.,  K\  KiisiiKt)  .V  \  n.Sfn.K.s  (Lth  ), 

London,  \\'.,  Nov.  23.      K.  U.  Vignolc,  .Managing  Director. 


MK.  SIE.\IKNS'  PKKSIDENTIAL  ADDRE.S.S. 

TO  THK  KDITOn  OF  THK  KLKCTRICIAN. 

Sir;  Mr.  Uyng's  letter  of  the  16th  inst.  in  interesting.  If 
it  were  less  ac^ulemic  and  mure  precise  it  might  even  be  valu- 
able. Confining  one'.<<  attention  solely  to  the  electrical  indtu- 
tries,  can  Mr.  Byng  give  the  volume  of  the  respective  internal 
electrii-jil  markets  of  Great  Britain,  Cu-miany  and  the  I'nitcd 
States  I  How  many  millions'  w<irth  of  electrical  machincr}' 
imported  from  abroad  has  found  its  way  into  our  central 
•tatioos,  and  how  docs  this  amount  comp.irc  with  the  v.alue 
which  our  own  manufacturers  have  supplied  !  By  what  margin 
have  these  orders  been  lost  1  If  Mr.  Byng  will  leave  gene- 
ralities, and  obtain  the  compilation  of  such  figures  us  those  I 
have  indicated,  he  will  render  a  great  service  to  the  general 
community,  but  possibly  a  dissen'ice  to  the  cause  he  has  so 
strongly  at  heart. — Vouns,  &c.,  Tl  RKlS. 

London,  W.C.,  Not.  I'X 


TIIK  ELECTRO-HAKMONIC  MEKTINO. 

TO  THK  KDITOR  Of  TIIK  KI.WTRICIAN. 

HiR:  With  reference  to  the  letter  from  Mr.  A.  II.  Allen 
which  appeared  in  your  issue  of  the  l-^th  inst.,  I  beg  to  inform 
you  that  at  a  meeting  of  the  cxcrutivc  committ^'f  of  the 
Electro-Harmonic  Society,  held  on  the  l»Hh  inst.,  it  was 
resolved  ;  "  That  chairs  may  only  'hj  rescrs'ed  up  to  10  minutes 
to  eight  o'clock,  after  which  time  any  vacant  chair  may  be 
occupied." — Yours,  \c.,  W.  H  L\nk,  Hon.  Sec. 

Ixtndon,  Nov.  2.'l. 


LEGAL  INTELLIGENCE. 


British  Accumulator  Oo.  and  Others  v.  Kramsr. 

On  TucHiUf  Mr.  Junticr  Kckewich  bean)  an  action  brouKht  hy  the 
British  Acruiuulator  (.'v.  (Ltd  )  and  the  Allgemeine  Aocumulstarenwerki.- 
A  O.  SKuinut  Amuld  Krwuer.  Tber«  was  uito  a  couat«rclsloi  br  Mr. 
Krnm<!r  spiiiiat  plitintilTii. 

Mr.  LAWltK.SCK.  K.t.'  .  (or  |>Uintiff<,  aaic]  thU  was  an  action  ngainiit 
k  (nnner  mansRir  o(  tht  |il*inlitT  csMiipkniox  ariviriK  out  of  »ct9  done  hj 
him  »inco  thr  drtennination  ut  bm  &K'M>n<'"t  fur  employment  in  December 
last  jTMir  .Mr.  Krwner  bad  since  purported  to  act  in  the  nsms  of  his 
priocipaU  and  reliiMd  i->  i^t*  np  po«iw«!iion  of  the  office  and  papers.  Une 
of  the  qumtiona  was  whether  plaintitTt  were  nntitle<l  tu  an  injunction  to 
rr«tnuii  ilrf<'iidknt  from  using  tbr  name  n<  hi«  principal'  and  from 
■jprnin^  lelt«rt>  nliieh  came  to  plaintifT^j  and  (or  b>i  account  of  moneys 


which  be  bad  received  durinf.;  the  period  o(  liis  managership.  The 
ooanterclaini  was  brought  (or  wrongful  dismlstal.  Plaintiflii  submitted 
that  de(endant  detcniitned  his  employmcDt,  or,  at  all  events,  it  was 
determined  l>j  mutual  conni'nt.  If  it  were  held  that  plaintiffs  did 
diaiuin  him.  they  then  pleaded  that  they  were  justified  in  duing  so. 
PlaintilTn'  contention  was  that  defendant,  having  be>n  employed  under 
an  agrrenier.t,  had  tried  to  exact  b<tt?r  terms  after  he  had  eiisb- 
liKhed  liiniself  in  Kogland,  snd  used  as  a  Icveraxn  tlic  fact  ttut  hr  wax 
not  h'oing  to  devote  himH'lf  tu  the  affairs  of  the  company  iinlcjoi  hix salary 
wa»  raised  and  he  viab  ^-ivcn  morccxtccided  powers  under  afrreenient.  The 
Allgemeinc  Accuninlat^renwerke  carried  on  business  at  Vienna,  and  it 
waH  eonniden-d  adviMtblc  to  establish  a  branch  or  agency  in  KnKland  In 
November,  IW^H,  the  agency  wat  formed  into  an  Kngli<h  limiird  ^ominny. 
The  terms  of  defendant's  employment  were  written  out  and  signtd  in 
Ocniian,  and  the  document  was  dated  Oct  3.  190*^.  In  it  defendant 
undertooli  the  munageniont  of  the  establishment  the  compitny  wi«hei  to 
open  in  Ivondon.  He  was  to  keep  on  theagencr  of  the  Kheydt  VMectrical 
Works,  but  he  was  not  take  over  any  other  agency  or  obligation.  He 
receireid  an  annual  salary  of  K  C.OOO  monthly,  and,  (uttber,  10  pet  eent. 
of  the  net  profit  of  tbe  London  business,  and  be  was  to  obtain  the  cani- 
puiiy'a  directions  with  regard  to  tbe  London  work,  and  to  adhere  to  thero. 
i'he  busiuess  expenses  o(  the  London  office  were  to  bo  kept  as  moderate 
as  possible,  and  as  re/arde  larger  amounts  defendant  was  to  ask  (or  the 
company's  consent  before  incurring.  It  was  understowl  that  the  London 
aoen.'y  would  get  the  accumulator  plates  exclusively  (rom  the  works  at 
Raab,  who  would  charge  the  London  business  only  the  wages  and  general 
expenses,  and  no  profit,  so  that  the  accumulator  plates  should  be  as  cbean 
as  passible  (or  the  London  agency.  Tlie  agreement  could  not  bi<  cancelled 
hj  either  party  (or  18  monilis,  and  after  that  by  six  months'  notice. 
Immediately  on  the  signing  of  tbe  agreement  Mr.  Kramer  came  to  London 
and  took  ofhocs  (or  the  purpose  o(  the  agency.  A  large  number  o(  letters 
which  passed  between  tlie  directors  of  the  Vienna  Cj.  and  ile(endant 
were  read,  and  eounsel  submitted  that  plaintifTd  had  (rom  the  first  pointed 
out  to  defendant  that  his  agreement  contained  no  stipulation  that  he 
would  be  appointed  managing  director  of  Uie  British  .\ccumulator  Co. 
On  June  13.  l'J03,  defendant  wrote  to  the  Vienna  Co.  stating  that  he 
could  not  undertake  the  extensive  and  difllanlt  work  in  London  for 
£'J50,  and  he  wanted  £iKlO  to  £700.  In  another  letter  be  statol  that  he 
was  ready  to  fill  tbe  poat  of  secretary  as  well  as  managing;  director  n(  the 
Kritish  Co.,  and  stated  tliai  unless  the  salary  he  utipulated  for  wa';  given, 
he  should  have  to  consider  pluintifls'  agency  as  a  secondary  matter.  On 
July  24  plaintifls  wrote  that  they  had  no  intention  o(  altering  their  rela- 
tions with  the  defendant  or  of  making  the  camlltions  more  favourable  to 
him.  There  were  (continued  Mr.  Ijiwrenoc:  heavy  contracts  runniog  willi 
certain  corporations  in  Kaglaiul,  and  that  they  would  not  pay  plaintiffs 
anything  for  tbe  supply  of  accumulators  till  defendant  assigned  the  con. 
tract  to  plainliffi.  In  particular,  lladclifTe  Council  would  not  piy  plaintifls 
a  penny  till  the  contract  was  so  assigned. 

Mr  STliWAHT  SMITH,  K.C.,  for  defendant,  said  ho  had  told  RadoHfls 
Council  that  ther  may  pav  to  the  British  Accumulator  Co. 

Mr.  L.\WHi:SCK  :  On' Dec.  31,  l'.K)3,  defendant  wrote  to  the  Vienna 
C!o. :  "  In  oons«i|aeiioe  of  tbe  formation  of  the  Urittsh  Aoeumalalor  Co. 
(Ltd.)  behind  my  back,  witboat  my  knowledge  and  consent,  aod  as  1 
must  decline  to  put  myself  onder  the  orders  of  somebody  else  in  Lon- 
don ...  I  am  compelled  to  iolorm  you  that  I  consider  our  agreement 
of  Oot.  3  terminated."  He  claimed  £M0  damages,  as  set  out  in  the 
letter.  On  the  'i'2ni  of  the  same  luonlh  the  Vienna  Co.  wrote  detennining 
Uie  agreement.  Tbe  two  letters  crossed.  Defendant  refuseil  to  hand 
over  the  books  of  the  oflSc«,  aad  proceeded  to  trade  as  tbe  British  Aoca- 
mulator  Co  In  January  last  proceedings  were  taken,  and  defendants 
gave  an  undertaking  until  the  trial  of  the  action  or  further  order  not  to 
carry  on  or  purport  to  carry  on  business  under  the  style  or  title  o(  the 
British  .\ccumulator  Co.  or  in  any  way  to  make  use  o[  that  name  (or  bis 
business,  and  to  forward  unopened  uny  letteca  addressed  to  the  British 
Accumulator  Co.  to  the  manager  or  secretary  o(  that  company.  I'laintlSs 
then  got  possession  o(  tlie  ofllcc  and  letters,  and  they  now  asked  that  the 
undertaking  should  be  made  iwrpetual  or  on  injunction  granted.  In 
regard  to  the  counterclaim,  plaintills  contended  that  there  was  a  b«1ancs 
due  to  them,  and  pUtinliffs  also  asked  a  stibaljintuil  sum  (or  the  trouble 
they  had  been  put  to  in  removing  defendant  (r<mi  their  London  oitice. 

Mr.  STEWART  SMITH  said  his  defence  was  that  Mr  Kramer  was 
engsgel  a-i  manogi-r  by  the  \  irnns  Co.,  and  that  he  acted  (or  that  com- 
pany as  manager  until  Mr.  von  Urrson  came  over  with  power  o(  attorney 
and  endeavoure<l  t:>  «up<T«cdo  him.  Mr  von  Ocrson  told  de(endant  thsit 
no  act  wik.s  to  be  done  and  no  letter  was  to  b?  written  which  had  not  bis 
sanction  or  signature.  Matters  Iwcamo  so  acutr  that  Mr.  Kramer  wrote 
pointing  out  that  there  had  l>een  a  breach  of  contract  by  tbe  Vienna  Co., 
and  that  he  could  not  tran*(er  his  services  to  a  company  which  bad  then 
only  svven  shares  token  up.  Mr.  Kramer  was  entitled  tu  remain  in  the 
London  oilier*  because  they  had  been  taken  in  his  name,  and  he  was 
responsible  lor  tbe  rent.  On  receiving  proper  indemnity  he  was  willing 
to  give  up  the  ottice  and  the  pa|>ei^.  Mr.  Von  Oerson,  dunnit  Mr.  Kramer's 
ttbseiK'c  had  attempted  to  gel  lotu  the  ollicc  to  remove  the  furniture, and 
the  landlord  eaid  he  would  not  allow  it  until  the  rent  was  paid  So 
matters  remained  tilt  Inn.  'i'i.  wlien  an  agreement  was  come  to,  and  Mr. 
Kramer  gave  up  iK>5!>e..=ion  o(  the  otlioes,  He  denied  that  he  had 
been  carrying  on  business  as  the  British  Accumulat'^r  Co.,  or  that  letter* 
addressed  to  tDut  company  had  been  opened  by  him  i-ince  January.  H* 
toiitended  tlint  Mr.  Kramer  was  never  the  servant  of  the  Knglish  Co. 
under  the  conlrac.  made-  in  Vienna.  lie  wus  not  b,>und  to  serve  that 
company  unless  a  new  contract  hail  been  entered  into. 

Mr.  I'.  VON  UKBSON  gave  evidence  (or  plaintiDs,  aitd  said  h«  had 
Ix^en  iiMtracted  by  the  Vienna  Co.  to  try  to  arraiu^e  all  matteri>  conct-Tn- 
iiiK  Mr  Kramer.  After  the  agrrenient  mix*  deu^rmined  he  went  to  tba 
oflice  u(  tlie  British  Accuiuulator  Co.  to  lake  po»M*llon.    He  was  chief 
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engineer  in  London  n(  the  Rallvkj  Corrikd*  Work*  n(  Ti«nM.  Tbeae 
workn  brlongeJ  chiell;  to  the  sharrhnldwrn  ot  the  Accumulator  Co.  He 

nn!ei"«  !r»»m  Vienna  to  co«jnt»T«iKn  li".  tinlrr*  'netMil  by  Mr  Kramer, 
n-  n-.i  a-  ro  fL -fitin<leni-<!.  Tlir  l!nti  Ij  A- ruinu'iiv;  r  Co.  •.»»«  reglttertd 
K>  a  liiiiii'.  i  lul  itity  companj'  uu  Uio  ■ii«truebu»:<  4  «itn<;««,  uKo  vatnne 
of  the  directors.  Mr.  Kram«r  went  afcriMKl  kn  Deermhrr  Ust,  but  did  not 
aak  pemiiiuion  to  do  ao. 

Kvl'.loni'..'  wu^  t")Cri  K'->i-ll  liv  .1  fnit^inuT  ailil  li'  Ihi-  hull  t IMMVtiUT 
eirjiluyil  hi>  Mr   Kr^iii'-t   ;u)il  '.lur.    luiml  tin'  c.i.-c  f  ir        ii'.ii;:itil!  - 

Mr.  Htewart  Smith  Btibtuitt«d,  (or  Xhe  de(ci)d«nl.  lliul  when  Mr  Von 
Owmi  «M  to  ka  wlttlell*  alfa  vi«tj  klicr  and  every  ord«r  and  aontrol 
tnttj  minato  part  of  the  bniiiiMi,  it  «at  itntHXntble  in  praetioe  for  Mr. 
Kiatner  to  make  the  10  |ier  cent,  on  the  prolitx.    TIte  action  whs  im 

rperly  brought  (or  an  injunction  and  damage*  iixalnet  tite  defendant, 
vii*  r.fit  tinl.i'  tN-c  that  Mr.  Kranter  recci < iiI  the  It  Uci  fiuin  tb-- 
\  u  nnA  I-  0.  di'_ajir  ^iiu'  liiiji.  thai  day  he  reiii-:A.  ii  ih.  wm..!  " 
(leu  tiic  UuOf  ul  itin  uilit-c,  aod  b«lw<.'eu  that  d»lu  aad  Jim.  1  he  i>jiil  i^i 
letter!  »idte»sti  to  the  ISritiib  Accumulator  <  u.  to  plainlifft  uRice  in 
I'ltrliament  street.  The  reason  nome  u(  the  lotleni  were  opened  wa« 
Ui  lu  In  h'  Iltved  tbeni  to  contain  invoices  (or  |.M..yIs  f^i  whi.h  In- 
li:ib>.  Tru  11. voioe&  ware  necc«sarv  in  order  t'l  •'tiiib'L  hiiii  tu  in.ilr  i;r 
ilia  luoiilblj  accoimti  to  tiia  pnneiyala  On  lian.  -i  the  name  of  the  Ithliih 

was  no  evidraee  that  detrodant  liad  altampted  to  trade  ander  the  tuuM 

of  the  Britifb  .Accumulator  Co.  After  the  undertaking  given  by  defen- 
dant, the  proceoding^  on  the  part  o(  the  nlAintitf'  were  entirely  vinwar- 
ranted.  Sir.  Kramer  hivd  due  to  him  n  larxo  balance  from  plaiiitin*. 
The  letter  wiitteo  by  Mr.  Kmiiier  t<>  the  Vienna  Co.  in  IK'cembcr  «a> 
not  in  eflect  a  rri^ignaliun  of  bis  potitioo,  bat  a  protciit  against  the 
Ireittment  he  had  ripcriencrd.  i::wD  npiMNiM  tb*  Tienoa  t>o.  had  a 
ri^ht  to  tranefrr  ii»  lni>in<-««  to  the  eoMpaaj  it  erMtad,  it  c«ra)d  *304 
lran»fcr  the  »ervirT>  of  Mr  Kruiner  to  that  new  Ic^at  entity  without 
Mr  Kriuncr  *  cotiM:nt. 

In  giving  jttdgnMMil,  Ilia  I.OItDSIlli'  tiioUKht.  <io  tlta  propsr  c»Oslriic- 
tion  ot  Iho  nfMownt,  Mr.  Kramn  ww  to  hava  na  voiiw  in  the  dcciaiun 
•t  whallMr  tna  Loo  dun  tataUiduMM  «aa  to  Iw  an  individual,  lom. 

mercial  or  »hare  >  ompany.  There  wu  no  ilmibt  from  the  oorrcapondeooe 
tliat  the  Vienna  t'n.  tboui;bl  Mr.  Kramer  sonM  (-<>ntinne  a^  mana».-cr  o( 
the  new  limited  c<'tii|<any  at  t)>r  aame  aalary  n»  (urmcrly.  lie  did  to  at 
tirHt.  but  hittt  di«putj'«  nrii»e  lietwren  hiniseK  and  the  Vienna  Co.  a<  to 
hia  po>'Iti<^n  Hi«  l.ord»hi|<  could  not  say  that  Mr.  Kramer  had  been 
wrongfully  diainisfi-d,  having  ngard  to  the  letlat  ba  wrote  on 
Dm.  31  DlatiDg  that  he  oonaidcrcd  hi<  agreement  at  an  end.  ^Vith 
regard  t<i  nprnlng  lettiTa  after  caaaing  l^y  hi*  own  act  to  h,it<>  any 
ootineri^iiri  vnl)i  the  company,  Mr.  Kran). .-  liivl  k'i'i-  In  vh-i.I  Iuh  n^jhta. 
It  wouid  be  unan  to  inat  the  cooipany  any  aubatantuti  daniagea 
for  what  debadiBt  bad  «M  tlUt  he  ceaied  to  be  their  aerTaBit,  bat  the 
company  wM«  nomilially  Mtltlid  to  judgment  on  the  potat.  Solar  aa 
the  accnont  ivked  fur  b.v  the  cuunter  claim  had  relation  to  daraagea  it 
(ailed,  but  defendant  wan  entitled  |u  an  account  in  order  that  be  might 
have  rciroburaed  any  money*  that  he  had  paid  on  behalf  of  the  com 
pany.  Defendant  wa'<  ordeir<l  to  make  aaaignmenta  at  plainlilfa'  coat  o( 
any  coatmcta  In  had  eolvred  ieto  and  a  tueh  lud  not  .vat  bean  tnuulerred 
latbaaoagfamr. 

Allm—f  4hM»»l  (at  ri}l;itloci  of  Waybridg*  Ooanefl)  V.  QfkM 

Electric  Supply  Oo.  (Ltd.). 

UefendaiiU  applied  to  Mr.  Juittive  Joyce  uii  Tuesday  titat  the  injunction 
granted  on  Aug,  »  la>t,  might  k«  «ta}ed  uultl  the  eapiralion  uf  tlie  iirvMiol 
leasioii  of  i'ai'Iiament  of  for  such  olirtt  Mri«d  aa  BUghi  b«  Ihuoabl  iiat. 

In  thia  caM  reported  In  out  luM  of  Atlir.  5)  plaintlAn'  hail  B|ipUad  for 
an  '"ijai)  ti.jn  lo  :u!itriiiii  .Ii  ft  r-iiinUi  fnwn  supplying-  flivlrio  current  out 
mil"  ilii'.r  .^i"-!!  ;ij;J  .lUij  ii>  I  tc\riii  them  breiikiiit:  up  ih-  itravi*  in  Wey- 
bridge  (ot  duiributing  idvctrical  eu*rKyowl*id«  tlw  duuia.  The  Attorney- 
Oancrai ooo tended  that  wkM  bad  bMlldHotwdWeii.Unt..i  m  .uppiMti.' 
Walton  Cooncil  widi  energy  «aa  a  bmwh  Ol  tfco  \Wybtid,i<:  piyvi-iv  luil 
order,  bat  defendants  maintained  that  Ihey  had  a  right  lo  nin  auppiy  to 
Walton  aa  a  local  authority  having  p<>»er  lo  light  ita  own  dmlrict.  Uis 
Lordship  held  lliat  the  plalnlUts  were  entitled  lo  an  injunction  against 
defendants,  bnl  suspended  tta  uixiiatiou  (or  a  certain  period. 

Hi&  LOitrSillP  now  linked  why  detcndanla  did  uut  gi>  lu  the  Ilouic  of 
Lord  19. 

Mr.  YUl'NGRIt.  K  G.  'for  defendant-.^  mid  hia  eli«<il«  did  not  want  to 
do  that.  The  po&itioii  un^  ihst  rvervihinir  M>!'..'ht  l«  put  riglii  by  an  Act 
c(  Parliament. 

Mr.  UliiiiiES,  K.C.  ((or  the  AttomeT-Geoeraij  opiKjsud  any  (arther 
■iin.  Patendany  wm,  ba  titjad.  >taalllo|  tbo  la». 

Hti  LOKDSttf^  Mid  ha  voold  glva  Mtndants  a  tailhar  stay  till 
Jan.  Vi  noit. 

After  some  diHcnaaion,  Mr.  IirOHF-.s  ttut\  plaintiffs  could  not  dispense 
with  pleadings.  He  asked  thtt  ilpfpjiitant!!  be  l-mite.i  to  -npp!y  evifti-if 
customers. 

His  LOHDSHIP;  i  cannot  do  ihiil,  hy  sUiiuld  I  itituDveuienct  Uie 
Watomera '.' 


AMtytaM  niwlnrthig  Oo.  (Ltd.)  bad  OUbm  t.  Vftittd 
AlkaH  0».  (Lt&V 

TealcrdAy,  in  the  Uoa-eo(  Lorda  (be(or«  the  T>xrd  Chancellor  and  Lords 
Dawyand  H<>bcrti-onj  tlic  .Acetylene  Illuminating  Co.  (Ltd  )  and  the  Will- 
son  laboratory  i  o.  uppeal'J  aeasnff  a  judgmsnl  enti  rfd  for  ttip  t'nited 
Alkali  Co.  (Ltd.)  by  Iht-  Ct.iiil ..!  Aju  -  nl.  who  thus  .iii.niinl  it  dt^-i-i  .n  •>( 
Ml.  Juatiee  Uudtiey.  In  the  action  the  appeilanta  sought  a  declaration 
to  mlnla  Irtriifliiiiaaiil  by  tba  myoadaiita  «l  Haltira  l-atwit  Ma  1II>1W 


{WM)  granted  to  Thomas  lipoid  Willaoo.  Mr.  Ja^tlce  Buakley  held 
that  the  raspondenlK  bad  not  infringed,  on  the  groniHl  that,  in  hi^i  judg- 
ment, tlie  pat^'Htf-ff  HRi)  rf5lri--''d  >iim?<»lf  to  an  arc  furnace,  ^lief^i?  'hi" 
reapondenia  h^.-I  r.;f.i  sn  ir,.'jiii.lt.-..'ent  (iirnA.'e.  In  thef  juit  -.f  .Api^i: 
the  argument  itituvd  ua  nhirtkei  Utc  i^ci.  iticHtion  (i  I  excluded  mean 
damnl  (arnace;  (ii.)  whether  the  rurrent  wa/<  lo  be  vnt  thrtMigh  tba 
material.  The  |iatentee  indicated  lliat  herei|uir«Hl  tiuet  the  intense  haal 
of  »n  electrtr-  ni  in:;  .ii.'i  n  i  -.ay  that  tb-  Iicsl  t...  U-  oltained  in  aa 
t'L-.  '.li.-  aic  f  .? 

In  tlie  Court  ul  Appeal  tlie  appellants  -^ubimttnl  that  Uic  corutmcliOD 
idBHd  non  the  specitication  to  Mr.  Jaaliea  BoeUajr  waa  anonaoq*  in 
tiul  ba  nlled  lightly  to  apprrnate  lha  aeMMico  ai  lo  tlte  matbod  ot 
manufacture  adopted  by  the  respondents.  They  said  that  the  inrentloa 
described  and  claimed  in  lha  Bpeci6cation  waa  not  tlie  ap|dication  for  any 
ji\rtii:ii!»r  f-sran  w>-i:;?ifr  an  arc  or  ot!irn»-iif.  to  t:ii»  production  ot 
■  n  i  iu-.ii  csirli.'lo  [Mt  l^a.^liiiL  patentee  refi'i.  tm  Imn-t  lf  ii'  uii)  (lanicula: 
[i.und,'.t.  I'lnJ...  1,  U.',;,  i,md  the  respondtinia  haul  not  used  an  incan- 
descent furnat  e  as  understood  at  the  date  of  the  Lottaia  CWaal,  tor  ea|y 
one  such  waa  then  Ijioam— namely.  Cowles  fumaM.  and  Ma  (ha 
rf*-f-rt[rlrni^  ,nn  th»'ir  '^^^q  r-.  t.len^e  had  not  us^-I- 

rii-    1  .mil  Ij'  .thi.'!    consisted  of  l.or.l-  .IlHi.-c-  \ik.i^aD 

William*,  Stirling  and  Cozens  Hardy,  held,  inter  alia,  tliat  the  patent  waa 
iunlid  for  want  ot  subject  matter  and  «B  Iba  flBMud  ut  aaiiliptfm; 
Raoae  the  present  appeal  of  the  appetlanla. 

Mr.  Fletcher  Moultoo.  K.C.  and  Mr.  Artbttf  OeUto  agfiawd  tot  tba 
appelianu  \(r  Cripp*.  K  0„  Loid  Bohart  CaaU,  K.C..  and  Mt.  Walkr 
(or  the  reapondents. 

Mr.  I  letrher  MoulUMi  hid  Ml  eonaludid  bla acmant  trbrn  lha  haar- 

iii(!  wa<  luljnurned 


National  Hie  :trlc  Oonstraction  Oo.  Ltd.  t.  Foitlai  .Loadoai 
OonvcIL 

(tn  liwiHlaj  Mr.  Ju»tiaa  iieiMirich  granted  an  appiiealioD  to  potlpoiM 
for  a  week  the  hearing  of  thia  aaaa. 


■LEOTRio  LMniM  iiD  luof MHi  mnoii. 


\Vc  give  jiiiitu  iilniK  ..(;;..  lul.lunni.-il  I'liiliitiui  r;l.ir',  imii.-f-.  rvlit 
iiig  Iv  alcctncity  iinpply  and  tracti»a,  wircit  itave  appeartnl  dunng 
(wwaak:— 

}Voef(fo«al  jrleefrlr  t.inktinf  iinitn. 
Oi  Aveaand  fur  Nortltllaai),  Htrat/urd-upuo  Avon  and  Tewkeelniry  Ciir- 
poratii'iia:  O.dburoe,  Haydork,  HippcrlwinM  and  Little  Holtoo  (.'rtan 
IHslrit'l  < 'iMit»cils,  «nd  itiirry  Rapal  I>i«trfrt  <'«iin<<l ;  VetTOpoJitun  Ktectric 
Supply  L'oc  (for  Hrentft't  1  an.l  "--j  I'.hull  NtTw-t^^l  LiDi^*hire  I'leclrio 
I'tiwer  fur  liarlou  u{X«i  IrweU.  and  'i'ottlngtuLi Waking  llleetric 

iiupply  t  'u.  I  for  Charttity,  il|lieet,  I'yrford,  CtaaMuuti  and  Bialey)  ;  Mr. 
H.  J.  Almond  and  lbs  .Sunderland  KtaMfo TroBMntys  {l.td.1  for  M'>agh 
Imi  le  Spring  and  diaUricta  :  1  iraiinf.  r  r^twr*  erantod  by  iioughton  te- 
Sprlna  and  l^ittriot  Klectriu  J  i;<)iCiuk  >>ril>r.  liiKjt.  and  to  aman  I  unit  ; 
Mr.  li.  I*,  iisrvey  ,,ii>r  KusiHirB,  lligtaoi  i  <Mrer«,  IrUiliHgbonwgh  aitd 
ThrareUB). 

H.'-tm-  lAyhlinij  BiU$. 
The  Melri'polilan  Klctni:  Supply  are  proawting  a  bill  t>  eotM* 
Uiem  tu  auppU  and  diithbute  eli-:tri'»l  energy  for  all  porpoem  willkiotba 
i»empMUta-i  f  r  ).-k>  .f  \V-  .in  au'er,  Marylebone,  St.  Paocras,  llolborn, 
llauipalead,  I  Lriirt.'u  k-n-inK',  a,  Hammersmith,  Cbalsea  and  Fulhan, 
and  in  the  tjuruugh  ut  Kalmg,  tiM  urban  diatrieta  of  Aetoo,  llsowell, 
SMithan-Karmad,  Onaalord,  Dsbridn  Hayaa,  CUawiok.  BraMforH, 
Tleitou  aad  lalaitortb,  Tatekanham,  Teddlngum,  Hampton,  Hampton 
Wirk.  Suobury-Ott  Ttianiaa,  Kellbam  and  Slaiuea.  and  the  rural  diatrieia 
of  I  abridge  and  Slaiitea  ;  touae  aiiatiog  alatiunaaod  wrka  and  maun,  and 
to  Bup|dy  euenjy  tu  Act<>u  I'ldri-  rjuucil,  tu  extend  poarara  of  compaay 
uader  theit  1;-:^  urdrr  iH  the  luetr  j;  jlilaii  b  .rough  of  i'addiagtuii,  &C. 

The  Matr"(uUi.ui  l..ec  i  w  .Sut^j^.y  i  u.^rolsi-prooiotinga  bill  Ia aatiuiriao 
Lbam  t»  enter  into  an  agrctmeut  with  Aetun  Council  (or  the  Slipfdy  ol 
electrical  eoei>^  in  bulk,  Ac. 

Tlie  UtUMfoiium  Klecliic  Tfuiiiciiji.  fl.'.  !.  i  inter  ali^*  powers  lo 
enter  into  certain  acrreoiaot'  -.mil  .Mi:l,llesex  Cuuniy  L'ouni:il  ikml  ii:her 
autboritiea,  and  wiM  eteclricity  eompaoiCK  for  tuppty  of  tieclricity, 
to  poatpona  da»  ol  pwohaaa  ol  tramways     laail  aalliiiilla^  dw. 

The  North  Motropeiittii  Klaetrie  Powar  Bamfir  Oo.  aaak  aattoritgr  to 
extend  the  areas  set  oat  io  their  Acta  <>(  1900,  1903  and  1903,  u  aa  to 
include  Iba  metropolitan  borougho  »'.  Iiliogl'>o,  Stoke  >'«wiogton  and 
Hsrknry  ;  to  cuttr  into  ligrtemeota  with  tlactrkat  aadfrtainn  a*  to 
rx<.  iti  .:i  of  works  aiwl  trauefer  »(  |.jwera,  to  aupf^  almbiMl  lUKff  (a 
Alrxajxira  Palaoo,  to  r*)l«ays,  tramways,  tte. 

ivkling  Corporation  aaak  autbgcitir  W  Wpply  electricity  outtida  thi 
i  .ruggh,  t->  make  proTialua,  wbaro  OOtUUBMra  have  aeparate  •ourea  of 
aopply,  lu  refuse  aupply  in  certain  <■«•<■>  in  niter  date  of  filing  aoeouiilj',  la 
auspcod  ivpayiiiCDt  of  capital  man-  '  uuir.  compUiion  o.' works,  »:i<i  to 
extend  period  of  n-j  tymmt  of  c.t)>ital,  to  authociia  mppiy  aad  Iclliug  on 
hira  of  cltctrio  n  i  r",  tittiuga,  Jtc,  to  niiwMa  agalMt  lalilf  lapiHial 
(or  pomr  being  u<cii  for  ligbtiag,  to  raafariot  UM  ol  ovarbaad  wim,  Ae. 

The  i.  bsring  Cra>»  A  Straitd  Klactricily  Supply  Corpo.  teek  powcra  to 
xupply  clectrioiU  energy  io  bulk  in  part*  "f  tbc  dty  of  Wesluiiiislcr,  tho 

1mi>ti- iiKili'an  bori.igh  i,f  H./iKm-ti,  the  City  ef  lA>ndoD,  and  the  met'o- 
rwlitau  [..  fciughi  of  Mil. g-  ,11    S'.oki-   Vewington.  Hackoey, 
Slt«rcditcb,  BslhiMl  tlrcon,  SlotHtay  and  I'oidar  in  the  county  ol  l«ad«^ 
and  Ihaaaoair  bamvb  a(  Wait  Om^  alw  tba  b«ra««b  af  fiiel  Ha*  ««d 
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Oi«  ttrtmi  iSiilt'xU  o/  Eu-kiuc  Town,  Ilfor.I,  RuniforJ,  Wiostaiul,  l.iyt"% 
AV»llh«m«low,  AV,  Iford,  BackhuMt  Hill.  Cliin(t<<«-d  tntt  Disrnhim 
pwiili.  In  -'le  Ci'Utity  of  Kntx,  lod  the  urban  dlMricto  i>f  K  Irr, MnKn, 
Ta(tenh&m,  Honuey,  W-jd  Grcea  i\nd  S^uthgwte  in  the  county  of  Mirt  ll« 
tax  ;  tu  cuter  into  atcreeintutt  fut  ths  supply  ot  •iMttlMl  asergy,  ami  Ui 
»Mmpt  tite  uDderUkiog  <roin  or  modify  proi;i<<7oai  of  Etestrlc  l.^hting 
AO.  188}  rnni  1888  iind  the  KleL-lrlc  L'ghting  lCI»ut«i)  Ast,  1893,  k% 

Power  being  laiigiit  to  iocurporaCe  lli«  Ki>t  I/iiu1<io  and  Ij-'inT 
Th»in.M  f''*  *.nc  I'tiwM-  f'n,  ti-<r  ihe  puri  lei?  nf  e*t»l<li>hinK  Reiieritjiig 
»t»t'..ii«  A.-nl  wnrk«,  unrl  «U|.[i~yn;[,-  i-lir:  lri(  ;'.y  ili  ]'»rt»  of  ihe  COUnlic*  ol 
Ixmdon  and  l;»»e».  cuuniv  U  ruugh  at  \Ve«t  Htm,  *«.,  to  enter  inl"  »gioe 
muM  with  Iml  euthnritiieK,  comptoite,  4kc. 

TMnrbeMKht  toincurpanti  tire  "  AdBiaiitretiT*  Cognty  o<  Londoo 
k  Dktrict  Eleelric  I'ovrr  i  . ,  '  i  >  met  (MCwUnSiUtioill f«r  Uw mply 
of  ticctricity  io  the  coeniir.  of  V:^(i:riiet,8Hm!f|EwcHidKmtttdtM 
•iliBinntrntive  county  of  i>aa<inn,  dec. 

TbeOutril  Etcclrk  Supply  i'o.  «c«k  (Ulhority  to  «a]airt  orMalRtM- 
rating  itatiou  it  Hiiry lobtAic,  to  rater  iaig  A(;rv«iDeats  with iKll Mlthoti- 
tHeaod  uiberatiMipply  electricityio  lfim|MUail,IfaryMMMLWcitmilMl«r, 
»e.  raneruand  Holbore.  fcc.,  to  remurc  reitrialtoiiBidtpMKlarCoapiny'a 
A  ",  uf  1B99  »-i  tr.  ^lT^i-b^  up  s'rf'f  t',  ft^. 

tharteaad  allot  ordinary  aharei  in  lieu  thereof,  to  redu.-v  ,^^ul  uk  i  to 
•bcikI  niwiinduw  md  HticSMat  MNciatian,  Ac 

The  OooBty  ot  toadoii  KlootHc  Supply  Co.  are  promoting  a  bill  to 
authnriM  them  tc  fuptily  elttricity  iu  balk  t'l  autborieed  unilrr:  nVr-.-  »tii! 
t;"«r»ofeleotri  -il |  -  :^.trl\mwav»0'lr,ul^r^ly  c  'iapaD»ep, boroUKhci'Uii'        - i- 

The  South  Wale*  Kie'.Uical  Power  Uiatribucioii  O.  are  pi  umoting  a  bill 
to  iiutl>i<ri>e  the  traoater  to  tlte  oom|>iny  of  tbe  undertakinf;  and  |>owirs 
<if  the  ('AriuirUienHbire  Kleelrio  Poner  Co.  (iiiL'Lirporate<l  1903),  and  to 
eoofinn  Mreenient  fur  traii<ifer  of  tame,  u  extend  f.eri-!  lijuitadby  Car 
mwUtenwire  Act  fur  cuuneuoiogwurka  and  alto  for  ;he  rtLioT&l  of  reitrit'' 
tion*  •»  to  erection  of  generating  alt*.ii>iii  ;  lr>  extend  area  i;!  euf  |<t.T  so  as 
to  incla<le  the  urban  lilitrict  «1  IJiji«-1Ij,  and  to  repeal  -fr.  50  1903 
Act :  abo  to  «':<|«i<«  eltctriai  uddertakiag'*  by  «|reeaieat,  to  )»y.  iutereat 
out  •!  «ipfti],  to  MicBd  bmrnNM  mmi*  «f  th«  SmnbW«l«t<li>it  J» 

n»  SbrapeMrc  md  ^'eratUnbM  Beelrft  Ttmtr  mA  mtbority 
to  rxteud  their  arrn  of  >upp)y  to  I.iehfleld,  Tknifrarlh,  BrownhOU, 
i'eiiiKck,  Seiodon  ami  Walaall  i Rural),  to  abaodoo  portions  of  eximing 
ar«H,  t^r      r  tHIe  cf  eomptny,  to  acquire  fuitlwr  oirital  powers,  *<•. 

Whiibj-  l"rl:«n  l>i>trTct  Council  M«k  authority  M  fir-nride  and  xnpply 
and  let  for  liire  iiad  deal  in  electric  motonand  apparatus  aod  flttingi,  an<l 
to  exempt  apparatuf  lot  on  hire  from  diitmaoreiecutioa. 

Coloe  < 'cirp<  rotioa  aeok  powere  to  pufchiif,  eell,  let  oo  b'ra  and  d<al 
io  electric  Eu'.ui  t,  ilttmg»  and  apparat'ji  fnr  the  tupply  or  connumption  ■>? 
efi^rtric'ily,  i-'  fieuiiJt  appaiatna  Ie°.  liire  from  diatreat,  >Vc  .  to  make 
pro*t«ioa  where  cooaunMr  hea  atand-by  lup^y,  to  alter  date  of  flliog 
•'ooant*.  to  Mippltr  riieiiieel  mmgfia  ItatMMMrtMbirilMWMUide 
boiough, 

Ayletbury  Cm  Co,  wUk  to  obtain  authority  to  tf&  tor  prorWogal 
electric  lighting  vritn,  .  ^ 

A  bill  ■  bebg  prooioM  Ut  th*  di»lati(n  and  n^ioMrpmlkM  ot  the 
(ircst  BvrkbimpeUad  Om  Ught  *  Oote  Ckb  Hid  lor  (intirkliO  power  to 
wpply  etectiicity.  lie. 

f'ollua'.OLe  ''^rpOTation  iitk  authority  to  enter  into  an  aireemenC  with 
Po'ketlcne  £l<cii  icily  Supjly  Co.  tor  the  Mtiijily  of  eleclrkul  energy  for 
|«np<iif  tpd  Mber  porpoiH,  elibar  ullhiit  «r  M9<iid  tlw  «IM  «<  lopply 
Md  oHM     Hytha  Elaeuisli^htiiw  Oidtr,  VKO. 

Tramirttf  OHU, 

\l]\oD'l<%,\  tti'liiul  Counal  »re  applying  fnr  ,rtw«rK  to  fxtttii<l  1itii«  f  if 
purcha  f  1  >  ami  i- mitrui'tiun  i<f  tramn-fiy*,  Utr.,  autborisi  t  y  ih  ' 
Cuuocil'a  Act  lit  1883;  lu  anieud  neetieiM  2d  and  30  of  the  Act  wi:)-.  i^^ai  l 

In  tb^ltlof  tbo  VUtMhtiMllaiid  Bow  Btttnay  Co.,  power  ia  aoujitii  t<> 
entar  into  a^recuicnte  nilh  tbe  LudiIod,  TlllNUif  ond  SoullMBd,  |b»  Metro- 
jiolitan  I>iatr)Ct  ;>nd  the  t'n<leri;round  Kleelne  Railiraye  Co. of  fjdadon 

for  the  >upt>ly  of  eleotrical  eupt^y,  k  -. 

In  tbe  llnlifax  C'->rponiti ju  \.a.  !■  iwci  i^  mj-lit  io  oooalruct  S'.imir  r,  - 
in  Weal  Itidiug  u(  Vufka.,  ti.>  cxt^ipl  the  (  ur|>'<rat'iin  fr"tii  paynKut  uf 
ktal  imtai  m  iwpcet  «f  tramw^>y>,  lu^  euteidt  t)M  borx'ugb,  Itc. 

Bhekpool.  sr.  Aum'* uo  Sea  and  l4]rUMitt  IVainwayx  Co.,  it<-k  powers 
t,.  run  Kv#r  u-e  itiupuUT' I'y  rvrl-iin  tramuayt  af  IU»ck|«K>)  Coi  i  '  i  i 
tir  11.  ..  ;  K>  make  jun'tiouii  tiii-reiriih  niiil  fur  interrbaiigcof  tra'fir.  ,V 

Tbe  Metropi'lilau  l>i-trict  I:  iil»»y  '  o  'sbill  a(«k»  fiirtlkcr  capital  powera. 

IMnningliam  <'or]»jfati"n  aii>  [  <'  era  to  conatruct  and  wurk  additloniil 
tiuiwayr,  to  acquire  Laitda  for  gcii^craltug  and  Iraoatormiog  etationt,  A<x 

Tl  L'  I  >u'r»l  Loridoo  Kiilwsy  Co.  x'ek  power  to  extend  iheir  line  fniaj 
ihe  lUiik  to  l.ivcrcool'itrrit  Station,  leturoingLy  a  loop  and  prtH-reding 
xt'-itwarda  Ti«  Ludgale-biil,  naet-stntt,  StnuMl,  llcctdUIr  and  Knighla- 
)<ruiKe  t<  ad  to  HttoMiBtili,  uidtotto  pitaent  tenalmta  u  Skt|*(rd's 
Buiifa, 

Tte  Chnini  Cnm,  KwIm  k  KMpitMd  Ohl  m  mMnis 

lAwren  to  pwtliMt  adttlieiMl  Mtds,  to  Miltr  into  l^iMIMiitt  wilb  other 
raitway  rouipaniee  and  make  arraogeoM-iils  aa  to  joint  atatinna. 

Tdr  till  uf  the  Kilgware  k  ilnuipatead  liiilway  Co.  wkn  «ntli<">rity  to 
nwUie  deviation  of  railway,  to  »5,ajv'i  Tl  if^L'.Ki 'if  iiutl-.- n'«fil  Itn^.  eoTvr 
i«|u«ne«BWU(a  a«  to  the  lupp/.    I  •  d  t  ,       .  h.^r^'v  Ai  . 

In  flte  Oreat  N'u»iHe»ii,  rit.*-lilly  »b  1  I'.j  uititua  lUilway  ^So.  Ij  E.U 
(iiwrr  i<  *( light  to  mnxruct  new  lailwajit  anil  worka.  i)i<'tadHgM  witeB> 
►ion  fri  iii  Kingtaay  'o  Waterloo,  to  alter  juiictU>Da  and  etittion  St  SoHiora, 
fij  nlinrilen  jyirliooa  of  aulhoris<<l  rait'A  > .  tn  nullioi  !i^i*<!«in»iitj»  with 
I  ii  l'tLTuund  Kleclrin  Hiiilea^a  of  I.  ri'mn  su.l  M»t>.ifi;i-.Ms  I  U.nl 
way  (  'J.        (age,)     Mfply  of  surrtul  aod  Ue*<o|     workiuf  arraoje 


toeot',  Ac    Id  the  No.  8  bill  power  ia  sau;,''it  li  coniriut 
ird  wnrki!  it'  shepherd'a  KuM  CMnmoa,  to  pcaeido  fori 
iriih  -i.i'ions  tf  other  railnf^ta  enter  kite  ■paoMBli niih a^inii 
railway  companiea,  ke. 

I'owcrit  iuiighttoiagor|iantotlwH«Bininaithi  Otf  mi  Marth-Birt 
l.Tfulna  lUilway  Co.  (t^om  HmBeretntO)  to  tb*  Oftj  oad  <n  to  Mbm^ 

Oreen  Aud  WiltKimatow),  to  acquire  hr^'h,  and  to  enter  int?>  n|^r^•^:e^ta 
with  cxiilLQ..'  riili'. iiy  companio*  aijil  |r.i*i  u'  bnli<><,  Ac. 

Tlie  Baiter  «lreet  anil  Waterloo  llailway  Ca  winh  to  ootaia  power  to 
ccoatruct  new  and  abandon  existing  atibwajs,  to  extend  time,  Ac. 

The  South  I.ineasbire  Tramwaya  Co.  aeex  to  extend  time  for  countrucC- 
ioi;  autburiscd  Vam,  to  •tmdon  other  tramwaya,  kc, 

Tbe  MetreflolitM  Rtilway  Co.  aeekt  autkority  to  ac]uire  the  un  ler- 
taking  of  the  narrow  and  rxbri<lRe  lUi'xa.  fv,  t,,  n\f  «Mi'-rra1 
capital,  Ac. 

Iu  the  Stockport  Corpn.  Bill  authority  ia  ao«iglit  to  amcud  or  rejieal 
proviaioQK  of  S-o:kpui  t  Corpu.  Tramwaya  Act,  1900^  00  ai  to  awthBliM 
leasing  u(  tramways  to  or  by  th«  Corpuralion  (wlOlUl  or  cataido  ffca 

boruugb)  for  lou^-er  teruia  than  21  yeara,  to  provide  addiltunal  mode  fur 
payment  of  moueja  borrowed  under  'IVamways  -Vet,  1870,  by  Corp'iTutioo 
ivr  any  lif-<!  ftfithi.rity  who  nsay  have  Iraaed  or  agreed  to  leai"  '  ■urporatl  iq 
tr 'liiw.iy-,  l  [u  rijiikv  [.'r-:)'.  i^■JODa  for  an  equated  |ierii>i  ur  i«ri  ia 
srbicli  lui  or  any  of  the  loaot  contratHed  by  the  Citrpirxtion  ahall  be 
diachargcd,  ke. 

Londoii  County  Cottaril  are  aeeUafr  pnwer  to  cnDstrvet  aaw  tnuowt^t 

in  tfi<i  citi.^i  Df  J.nn-ion  sml  Weitmi^«ter  and  the  mefrppolitan  borougba 
of  I,.iml.i-'h,  Soulhwai  k.  Lewinfi.iai  aiiit  CAail'er«ri?U  to  apply  frjTiaiona 
of  I...t;.t'.  Tiamwaya  (Klectrical  I'owcr)  Act,  1900,  aod  other  act',  kc  to 
repeal  and  amend  exiitinit  acta,  kt. 

A  bill  is  being  pronio'ed  to  incor^iorate  the  Korlh  E*«t  Loudon  Railway 
Co.,  to  coiutruct  railways  In  the  City  and  Cnanly  of  Luadon  and  tlw 
Ciiunties  of  Eaaex  and  Hertford,  to  acr|aire  lands  ami  enter  into  worUag 
and  other  agreements  with  railway  ompanie*,  pablic  authorities,  kc 

Thellrltiah  EleetHc  Tracliiin  Co.  aeak  power>  to  extend  tinio  for  ei*- 
atructiiif  tramwaya  authoriaed  by  Wetlingoorou);h  and  District  Tramroaula 
Act,  1900,  to  enter  into  agresDeota  with  local  autboriti'i*  and  to  eatal>li>h 
generating  stalioos  and  supply  electricity  for  public  as<l  prirste  purpose 
in  portionaaf  tiMMUDtiea  of  .Vorthampton,  Ih^lford  and  litMlinBdoa,4t& 

Ttmiraif  Pn>i  itirmat  Unim, 
Bradford  (to  oiHliaat  tramwafa  la  Sippetlialoia  and  HallhK  r«Ml 

district).  lAvtrpetll  aad  I<tttoa  Corporations  ;  an4  King's  Nefton  and 

M'irthfleld  District  Council. 

llfntral  Pomn  {higktmij  und  .'>..■■•( i  i)  Billr. 
f  rdydiii  Corporatirn  seeks  poeere  to  coiKirutr  .il.UHooal  tramsnty* 
within  aod  Ijefond  the  buroogb,  to  work  aod  Uiuo  line*,  supply  elac- 
tricot  flMtigf  in  bulk  to  local  antlbariiieaand  alhera  <nai  Kitle  tbe  bai««i|lv  to 
accept tnaitare  ot  electric  Kgbting  tradarteki'nga  in  adjoiniit(  dbtrieit  aad 
til  »tipp!y  anrrsy  within  wime,  t/>  porcHaiMi,  .•"all,  let  on  biro  or  otherarieo 
riral  iu  ..ir  with  djiiumoi!,  motor",  ancuraulators.  meters,  arc  aid  other 
lamp»,  littiogs,  wires  and  appan>t«>i  for  or  in  relntion  to  the  production, 
aapply,  diatribulion,  tnosformation  or  utilisation  of  electricity  for  any 
purpose,  and  to  exempt  eame  from  diitrvss  or  being  taken  in  execution, 
aleo  to  aothoriae  the  Corporattoo  to  do  any  work  tliat  may  be  c  ijutred  ou 
premian  of  oon/>uiLera  aad  to  make  a  cVarge  therefor,  t"  iii'<'";<'  proriaaoo 
in  c<i«ea  whers  cooauioers  hare  lude|iendent  louree  of  tupvly.  t>>  refuna 
^upi'ly  iu  certain  cases,  to  make  special  proTltlon  as  to  ute  for  lig;hting  ot 
tueTffj  supplied  for  power  and  to  make  further  prjtiaiMt  in  legard  to  tbe 
electric  lighting  uodertaking,  Ac 

Bury  Corporation  are  applying  for  authority  to  CMUMMt  and  mife 
t'nmwaya  within  and  beyond  the  borough,  t'>  altir  or  amend  Rsdelifte 
Tramway  Order  U900)  and  Tramwajs  add  Improvrmeot  Act  (1904!,  to 
•  nter  into  agref nient*  wi'h  It:*!  :i'j*hr:ritif«B»  to  jmrchrnf ,  l™.»ira:,  *>".  of 
li:i>-a,  to  provide  thut  Di  twithsts'iJing  se.  45  of  Trsiuw.vi  .\..-t,  IHTOi 
tbe  powers  of  tbe  l')c.il  aui,li<.'riue.s  Vi  jiurcb&ae  U.iiiiways  ahail  not  bo 
aaerdiael  until  the  expiration  ot  42  years,  to  borrow  or  taiiawaiagr  ior 
tbe  pur|ioses  of  the  bill  or  tor  the  supply  of  electrical  enesgy  to  tbe  tram" 
waya,  or  for  tbe  pu^t^l^ea  m:  the  eleci  ridly  tmdartakingi  ftiL 

Liverpool  Corfnimum  cr>  ppjinniiiik^-  a  bill  Ift  CMntmot  and  Hoik 
c!fc>iis  tramways  in  and  near  l,ivrr|Kiul,  Ac. 

VtmX  CumbcHaod  £ketrk  Trunaafe  Oo^  ara  apply ing  for  an  estaaalan 
nt  lime  tor  oomnitniciof  the  cooa'mcUon  and  compictlrra  ot  Ibiei 
uothoriicd  by  their  1903  act,  to  extend  pwiod  for  Uying  down  distribotliiit 
maine  tor  tupplyiogHrctiicity,  Ac. 

NottiiifjlmiTi  Corpor.Mion  s--i  poit-rr  to  cotistroct  and  work  additknal 
el'ciric  t^aalw<l,v^  to  enable  <  'i  <i  p-jration  to  decline  sapplpaf  alfelrSlltf  to 
persua*  to  arrors  aritli  paymcDtis  lur  c  Jirrat,  kc. 

MitrtVantijut  liilh, 

A  bill  ia  Ijeiug  prowi  i"  !  'o  trao«fer  ( 
L'niveraity  Cjllegti,  I.tM.  !   ■  ci  lunivo 
medical  scbool  aiMl  tbe  boys'  bcIiol 

In  tha  Ml  ol  tba  Had«^  *  IbaM  Cnal  Oa.  pawlr  il  tonghl  to  llHr. 
wHea  or  daepan,  ke.,  any  part  ot  tba  aanal  aad  to  oMcvto  all  work*  naeai- 
aary  tor  adapliiig  aame  to  bo  worked  by  electric  or  othfr  mechaoi>-tl 
haulage,  Ac. 

In  Ike  London  BuiMiiif*  A  lt  ATcodniPat  Bill  to  li*  iiitr™l"c«d  by 
I..ondoQ  Cuuuty  Couna'.  j  wti  i"  i  :iv-'i'.  ii  ii.i.-iiil  the  ]\k  rrUling  to 
strcet<  aod  buildioga  in  tlie  admiiiiatralive  tuuniy  of  London  and  to 
amabd  Uta  law  laMiog  to  tba  powers  aad  duttea  of  dlitrict  sunreyorn, 
to  piaseriba  vhat  OMtorial*  ahall,  tor  the  porpotes  of  the  act,  be  deemed 
fire  rrsialinK  ;  to  extend  rrrlaiii  provitioit  the  1B^>3  Uuildiug  Aett  and 
to  make  the  N\me  applicsk^le  to  any  bui.ilitu:  u  '  I  i-i  cnuoectiott  Willi tta 
(uftpiy  oi  electricity  wbieb  atny  now  be  exempt  tbercfn  imi  ke. 


fer  to  iba  Uiiiweiu  M  LMidoo  tba 
ot  (Joinnilif  CoDfc*  Kaipitd.  tba 
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NONICIPAL,  FOBElGNft  GBNEilAL  NOTES. 
Affomnann  vacant  aho  tuasd. 

Leitfh  Corpormtion  ijtvit«  application*  for  tho  poution  of  chief 
enRinwr  axti  muuRar  of  tltwr  «iketri(i|y  mtlwliiliiag.  tUwy^^'xi. 
rtaing  by  lumiul  Ineremanta  of  490  ta  •  ■vurinxaiii  <lf  per 
■Onutu.  l''unl)Or  partirulari  U»  (ivni  in  «D  kdVWtiMtUFnl. 
ApplkittiniiK  to  the  town  rlcrk  (Sir.  l^tHgtittoTlimaM),  1V>WBli»ll, 
I.iun-».,  by  noon  2ftih 

A  ilraiiehbuiiAn  U  ti-quumi  for  the  rWlrioiJ  ilcparlin<>nl  of  tho 
Ailiiiiralty ',  must  have  had  irainine  in  iiiwhan! -al  i  npinri  rin^* 
works,  siipplcmentMl  by  ii\perience  otdeugn  of  eJ'  ■  •ni-  J  tii  ichii  ■•  i  v. 
xwitch  KCM,  &r.  ApphcaticMU  by  Dae.  i  to  the  superintctidiiiK 
electncaf  envim^r  (Mr.  C.  B.  IIVMdIllilbaluX  Adminlty,  London, 
S.W.    See  xlvortiaemcnt. 

An  etperienced  engin<>><r  i--  ^k  :rii>  <1  :>-<  fimt  itMUtitiit  to  tli<  '  il  ti' 
engineer  in  rharKS  to  B<iBi!4t  lu  laying  <iil>niartn«  citble*  in  tlic  1  us 
VmX  and  elsewhere.    Sec  advertiMniciit. 

An  experienced  a«iiat«iit  electrician  is  re(]uirvd  for  suhuiarine 
cable  worit.    Se*  a<lverti»emeiit. 

A  flnt-eUm  dianghtsnmn  on  li.-t.  it&d  l.>t.  twiichbo&nU  and 
•wftdutMr  to  Mgaind  bjrllM  finidi  Elactriral  KogioiMriag  C'n . 
LtmshMNq^  HMadvMtiMuent. 

A  senior  operator  and  a  switchboard  electricim  Mv  wanted  for 
GUagow  CorporMioR  telephone  deputment.  Apfilkmtioii*  to  geiinnl 
mwiMW  (Mr.  .lohn  Macfeel,  66,  I<en«ieId.itTCvl,  (IkifDW.  by 
llee.  9.    H<'«  )idv<>rti!(ein4m(. 

BstteiM*  (London)  Itonmgb  Ctmneil  W|bIm  *  tMlt  wginecr. 
ApjpilMtioiM  by  SIMi  inat. 

IfeuM.  W.  A.  Iklwr  A  Co.,  elMtrici]  etifineers,  Newport,  lf«a., 
m|niKBnnfnrl«nmd«oriiitifflfa(MiMi*Wtririui.  H<*  wif «rtb»- 
Hunt. 

A  dt-nu>niilrftt<ir  In  ii)<v)iaiiical  fiiuiii wring  is  rr-qii{iwt  for  Went 
Ham  .Mnnii'ipitl  Tcrliiiical  In^titiit*'.  Salary  £'l.'>t>  per  annum. 
Applications  to  the  principal  l»cfore  mwu  l>co..'».  See  ndvcrti4cmcnt. 

A  chief  assistant  is  rfignirnl  (or  th«  tlUchMieal  «nginMrin){ 
deparliiKMit  of  Northatupton  liismnt*»  Clwlimw«ILl4llld(m.  Apph 
cations  to  I'rincipjil  by  UOth  innt. 

\n  assistant  wicn-tary  is  rei|uircd  by  tlu-  t'oiiiu^il  of  tho  Itritinh 
AasamAtiuti  for  tlio  Advitueetueut  of  .Sincnee.  Sakrv  JlHUO.  Applt««- 
tiont  lo  Unriiiiatoa  HouM,  PiocitdiUy,  W.,  liiy  Dm.  2, 

Marylebone  iT^ondoB)  Kloettie  Hupphr  ooniBMttee  lutve  tffoiDtcd 
Mr.  t.  O.  Mwan,  alwiric  iMpaetor  to  IM  Couarll,  m  hons*  Mrvicc 
in'<pcetor,  to  work  unrler  tlia  nUUIH  •npcnnlcnilnit.  at  hi«  exiatniK 
salary  of  £1111)  prr  annam.  The  MUTk-  nuiiiiutiiM'  hnw  apjHiliited 
Mr.  V.  ti«U«f,  (uniicrly  iiwtnllatinn  ami  nn  u  r  uHpcclDr  »t  \\  ulthain. 
•IIMr,  to  *  ■IlllUar  po^itiun  nt  Marylfboiic.  at  a  salikr>  o( £H  per  week, 

yjr.  C.  Wyalt.  of  the  c  oiinly  of  London  ElMtric  Uttgiflf  Co..  hft» 
b<'vn  appoinu<d  assisinnt  in  the  dutribulMm  dopMlimnt  Of  Croydon 

t'orporstifiH  Mlcrlririty  works. 

Mr.  ,J.  ]).  I'l  riil  i  i,  A.At  I.K.K.,  of  Parnwortli,  has  bfcn  appointee) 
chief  elc'clrieal  engiitrer  lo  liartford  l>i»trict  Council  at  a  com- 
mvncing  salary  ofiTiM  per  annnni.    There  were  \.'>\>  applicants. 

.Mr.  I'fwv  Hpard  of  ibe  Westminswr  Eloctrio  Miippljr  Co.,  has 
been  ai.phlmi.mI  stntioo  Mj^triBtaodant  M  Cheater  Corpomtion 

cicctricuy  uorks. 

Abwdua.— Tho  Diitriet  Council  have  deeidi^^l  to  pronioti<  an  I 
electric  tramway  scheme  estiniaU'd  to  ci«l  ncnrly  f70,i>litl.  aii<l  to 
erect  a  refuite  deKtnictor  at  £14,000. 

Accid«i(.— At  tb«  Woodyst  Fit.  Dmu^v.  K.B..  on  Friday,  •  man 
natueil  Foy  woo  iMidcBtdiy  kOM  thrauili  toueblBir  o  livo  ohetnc 

cable. 

It  Mens  that  P07  deliberatdy  tciied  the  live  conductor,  a  trick  h«  hid 
(ft  it  nported/  been  in  the  habit  of  Joins,  thoti^tb  he  had  been  vamed  not 

lMk.-^Bolh  Efeetrie  Train«»>  «  iTitd.)  propose  to  extend  tbcir 
praaont  liaeo  >nd  to  conHtmet  a  new  line. 

BMIMM  (LMUkni).  — The  acievtmi-nt  cntora!  into  b<>tw(>«n  the 
Council  with  the  C<iunty  of  ]<ondon  Klectnc  Supply  Co.  Jo;-  the 
Hupply  of  energy  in  iireiw  trannferred  under  tlic  provisions  of 
the  London  KIcclric  I.i^'htini;  Areas  Ad,  11i«4.  hiw  bwn  coulirmed 
by  the  Hnard  of  Trade,  to  ti»ke  eff«<  t  n«  from  .Ian.  1.  It  was 
resolvetl  u>  put  in  hand  at  ooc«  tho  work  neeesMtry  to  •naUo  the 
)  vnmeil  to  supply  eoctoittm  in  (bo  tnuwftrmlMew  Kt  $n  estinwti  d 

co«to(  i"..UOO. 

Boliklt. — At  :i  nil  I  rir  of  the  Tramways  and  Electricity  com- 
liiiltee  la«|  week  n  propoixd,  npon  the  report  of  the  tramways 
manager  iMr.  Nance),  to  cngitgu  all  the  officer*  and  clerk*  in  the 
•uiploy  of  the  Trtuuway*  Co..  with  ouc  eiceptioii.  It  biu  decided 
tbat  Mr  Noficejpnpare  a  farther  loport. 

Xbo  Odiporatian  havo  raceivod  marly  lOO  tandcni  lor  tbt  oan> 
•trnctioo  and  cketiical  «<|nipncnt  of  tii«  local  tiaiuwayat  and  liwi 


iiii.il  18  hi\i-  hevt.  iLleiftd  to  the  coiMulliny  engiiKcri,  Messrs. 

Birmiogbam  IhuUay  Tramways.— CoL  Yorkt  luul  Mr.  .V.  V, 
Trotter  laat  wotk  flOoiolbr  inmolod  tto  Binnin^HHii  and  MidlaaA 
Tratnwa}^  Co.'*  mw  okalvw  nmlo  iirtwom  Liaiial<ati«el,  fiir> 
min^HiUD  mi  Dnttgr.  Tito  mute  is  now  open  for  traffic. 

Bolkial  Qnm  [Vm/bml    v  « «p^a)  mcettni?  of  the  ficmmil 

yesterday  (Thiirflay).  it  Wii»  dtn-ided  to  nroeced  «ith  the  ilectrio 
hshting  scheme  prCjiareil  by  the  eonsultiin:  engineer*  .Mc«tra. 
Kobert  Uamniond  .t  Soiii,  it      .  -timateil  tust  of  iX),0<)0. 

Bndfotd.— The  local  l>iii]>ir>.  .Association  recently  petitioned 
for  a  reduction  in  the  charges  for  cl«tctric  ciirrriU,  and  tb«  JCloctnelty 
committee  hav  e  now  asked  the  l>orough  electrical  engioMr<Mr.  A.S. 
Itlackman  i  to  prepare  a  report  upon  the  qneation. 

Bradford  Toohalcai  OsUafO. —  Bradford  IMucational  committee 
H«v<<  rfri>lve,l  iianetian  to  the  nropoMd  axlonsion  oi  tha  Mani«ipai 
I  .    UK  i!  i    leg*.  KlMtrie  UjtiiHag  onddrivbait  iatobo  ado|ilc4 

throughout. 

BortOB-OB-Tmt. — The  Council  decided  at  a  recent  nieetinf, 
on  the  recomiiiendation  of  ti  i-  Ciii  aiul  Illfttruitv  i-oimmitee.  to 
alter  the  present  niaximum  .1.  lu.iu.l  ?\^t.  :ii  i  f  fur  ihe  first  IJ 
hours  and  »d.  after  to  (Id.  f-.r  tli.-  Iir^l  i  *  li..iir»  .iu^l  ifter,  with 
q I mtterly  rebate  inst4<ad  of  iinU  vi  iuly  Tli.  ri  m  -ai  li.  an  alter- 
i.iiu\e  flat  rate  of  .'id.  A  rrHinctiun  in  meter  rent*  was  also  a^firored 
of.  the  rent  per  quarter  now  varying  fn^m  9t.  for  a  l(HHB|pm  alMi 
instead  of  Hs.  M.  previoiisU .  accoivling  to  the  variona  aizM.  other 
siloes  being  redueed  in  proportion. 

Tha  total  receipt*  of  the  Corporation  tramwayt  for  4he  half -jrear  ended 
f?»ji!<i;nli'r  vrt*  t<i,'H:<  O-  til  'J.1S!>,HT3  |i»».«n)r»r«  vtrrt  rsirri^.I  snd 
■J*'.i.'i3l  cm  TiiiU'-"  ri-:i  thr  lau!  r^isipts  p«ir  cai  ntiU-  finpR  111  Tl^e 
nambet  o(  fmtDgm  carried  was  9  SI  per  oar-mile  and  the  traffic  receipt') 
fargaMMpr  laWd.  W<fcMt  wnila  mte  0— w—d  ly  «ar  m»tet», or 
raofc  oMlia  per  earmll* 

In  the  eb«tricitT  .iijiplr  defiartment  40i,S50  units  were  disposed  of  in 
the  sii  months  (an  ini  reiiw  of  'J.i-<  7(ii  over  the  001  respooding  balt-rsar 
of  1903).  includinc  ''-  I  unit^  lor  traction  (inciMM  Tt.UJit.  There 
are  aSH  ooasomer'i  connKtc^l  {s>r*in>t  AOI  .  nprwHlini  17.771  9  (.p 
lampn,  with  130  n.p.  in  maiorj  a^^iiioi  7^  5  n  r.) 

Britiah  Trade  with  Sooth  Aaorioa.— Mr.  l>e.lrr>  A.  Costa,  of 
(juecu  Vieloria'Strcet,  Loudon,  E.C.,  and  Uiicuu)>  .\yre»,  has  pre- 
pared an  intereatiiif  pouphUi  on  tho  aalgeet  of  "'nriliib  Tadf 
with  South  Amariea,"  whh-h  la  IntctMMaa  tlM  titt  ot  •  eeriee  ot 
aoflh  brochure*  to  be  dc\  oted  lo  thta  an1^«ct.  Mr.Coata  writer  from 
a  8oaih  Amerieon'a  point  <>(  view,  and,  i(  for  this  reaaon  alone,  his 
rotiimenis  and  r<-marks  will  be  read  with  inteftet,  mora  eapeciatly 
lut  he  "  l.nlka  straight."  Certain  eominefciol  dovniopanenta  In 
.\rB<-niina  lend  point  tfi  his  otwcrvations. 

Cauda  — Ciirn  iit  nits  first  supphed  in  the  city  of  Ksinlonps, 
British  Columbia,  in  ItMA).  by  the  i/nebec  Jncijues  ('artier  Klectric 
Co.,  whose  undertaking  siipplieJi  a  population  of  H.),O0U.  At  October, 
ISXH,  there  were  W-IOOenuiNalentH  e.p.  lamps  connected  (including 
aoO  H.p  (or  motors  I.  The  total  plant  capacity  is  H.AUO  ii.i'.,  and  is 
normally  operated  by  water  f>ovm,  the  distance  of  triuuuuBsiaa 
being  20  miles.  Steam  plant  U  utilised  as  a  relay  fnrjnpalf  load,  or 
in  rase  of  accident  or  teniporar>  repairs  to  the  hydraiuie  phuit. 

At  Jiinith's  Kails,  tlntario.  tlio  Smith's  I'alls  Kiei-tiio  Light  Co, 
serv-ca  a  population  of  t>.<M*'.  nid  hits  an  oijiiivnlent  of  M.OOO  H  e.p. 
lamps  eonnni-tfrl.  irjr'-,  img  'JOO  il  P.  for  motors.  Here  the  power  is 
<ii]il  lu  il  b\  '.niti  1  [i  jni  r  iiggregnting  ,VIO  ii.r.  The  Citizen  Klectric 
Light  Co.  IS  also  doing  busiitet*  iit  thte  city,  and  emnkiys  water 
power  and  steam  plant.  Tbia  company  baa  tho  cquivawnlof  4.900 
H  r.p.  lamps  connected. 

Ueports  from  Canada  are  to  the  efleot  thM  there  i«  a  90«d  market 
for  single-pha^e  and  p<ilyphiuMi  indaotaon  moton,  and  also  poeeibly 
for  inhulatcil  wires  and  cables  ;  but  a  correspondaat  infonaetie  tJut 
much  complaint  has  prevailed  on  nceoout  of  the  timo  OCCnpied  in 
obtaining  the  execution  of  orders  from  iMigtand. 

The  Otoinibei>  Tower  Co.,  of  IVterboronch.  Ontario,  eonmienccd 
the  supply  of  current  in  Oetobi-r,  190.S,  und  »rr\  e*  a  popuLttion  of 
!iO,0<)0.  'I'he  total  connections  nt  Nov.  1  wi-re  the  ei|uivnlenl  ot 
'20.tX)0  »  c.p.  lamps,  including  J.-'«U«>  H.f  .  f'lr  snninrs.  'Die  number 
of  con>,umers  on  the  company's  niain^  ;-  'iiHi.  \Viii,ir  power  front 
ailutiuiGOof  Oiuilos  from  the  town  is  utiliW.  ihe  I'aniulian  Cieiientl 
EUetrie  Cob  have  worka  at  thie  place  employii^  om  IfiOO  men. 

The  Fetertwrough  Bleetrie  Bnilwny  Co,  owns  7  milee  of  eieetite 
standard  gauge  Uue,  which  eommeiu-eii  o^wrntioiis  on  Sept.  L  1904. 
Nine  cars  are  at  present  em|rfoyi  il  on  Die  ■.ervii-e.  In  the  county 
of  Peterborough  there  is  a  wnter^ihed  of  H'X)  »<].  mili"*  iirv:>.  Hie  iivail- 
able  fall  being  l.'iUft.and  the  estitnaled  hiir-<i>  power  Ifl.lnKI.  .\H  tlie 
w  nt<  r  p-jwi  r  l>n!ong»  to  the  (.loverntnent  rind  is  losed  by  eoinpimnds. 

Cardiff.  -Tin'  bonwgheleetrirnl  engineer  rmd  iniiiiways  iiiiuiiiger 
(Mr.  .\riliur  Kllisi  explained  to  the  finance  committee  on  Mon<lay 
the  necessity  for  borrowin;^  i.'HT.HCH  (or  ovim^ions  of  the  electric 
lighting  plant  and  mnins,  which  have  alreivly  hieu  sauctionvd  by 
tho  ElMtrieity  and  Lighting  Committee. 

b  eedo  to  keep  down  expeneei  «•  iv  aa  Mtsible.  Mr.  BlUi  atatal  that 
be  had  diaidad  net  lo  pnt  any  moo  iHont  i»  ior  ike  yieient  wkuar. 
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ThM  rmll  ww  ttM  the;  wer*  running  boUi  Uiete  Ouiton  MmI  Umr  noath 
■MioBS  without  my  «pare  pUnt.  Th«;  wonM  be  lioqnd  tu  put  in 

wnn*  plsnt  (<?T  i»Mt  w'.titpr.  uthiTwi^  '  'li--.  viMiM  Imvi"  '.i  ?hut  down. 
Mrr-i.iv  ttfv  lifii!  li;ul  to  I- iiolii  ■  UiIi.imI  cunlrnclnr^  Liiil  they  Cftuld 
not  take  turther  coii»i>mcr»  tor  tht  present  winter.  The  propa.sed  new 
loan  voulil  cover  tlic  whole  of  tJicir  rccjuiremenbt  (or  tbo  next  two 
or  thrM  f  earn.  Tb«;  h*<t  alrvikdy  cuntracK  in  band  in  un«  dUtrirt  a1on« 
for  power  ei|ulviLlent  lo  over  4,000  Hep.  lani|»,  and  i-antraet.i  (or  a 
similar  number  in  another  diitricl.  The  Rltctricit;  rnmmitlee  had 
borrowed  »ItfV/ellK>r  fr-mi  ih:'  riiti-;  £1 1  ,(VW.  I>itriti(f  tlip  last  two  or  three 
years  tl'itir  ttr.;:n. in',  i  Imrl  Iwi  n  ;n  a  bfttcr  j: .-iitin-i.  n^lli  tlH!  reflllt  that 
tbe^  ba<i  Ix-en  able  to  pay  back  the  whois  of  that,  mi  tu  credit  Um  rats* 
to  the  eitent  of  £1,M0  fal  ftMltion.  In  two  jrntn  the;  h*4  pat  M Murljr 
60.000  H  :.p.  riuapf  Ml  «|  1104MW  during  tlu-  paat  10  ycart. 

The  oommiHw  OBMimougly  draidad  to  nootioa  tha  aratication. 

.Vt  the  meeting  of  Ibc  TmniuaytoomuultM  onWednewlnv  it  witx 
iU-«ii]ii]  to  recommend  Counril  to  »dve  M\  iiiontht'tml  frotu  Joii- 1 
n«\i  to  a  scbeine  of  furc.i  at  the  rute  of  Id.  lor  '2,900 yd*.t  Aod  ltd. 
for  :l,300  vds.    Tlierc  would  be  no  {A.  furc-s. 

Obatch  Uihtinf  ia  Iodi»  — Kli-a  ric  mi  I  i.itif  lire  bi'iiig 
ini?nl!iTl  tn  th.>  e'liirches  of  Hi.  Peter  and  ht.  I'nlricli,  itl  Tort 

\ViK;ar:),  i '[ili  utt.-». 

Cbutch  Stretton.— The  nen- works  of  thelooal  Ktei-tric  I-igfilinj; 
<"o.  Wi  n  1  iriiiiilly  op«ned  laal  week. 

DirtfMd.  The  Cuiiiicil  have  decided  to  give  pcivAto  eootuiucr>< 
the  option  of  bi'^lug  cliargcd  ii  tiat  rate  of  .>d.  par  vnit  iutntd  of  thp 
old  mMtwuiii  deiiiatid  nlM  oi  7d.  and  'id. 

BoBdM.— The  Tramira,^  eonimitle^  liavo  been  udted  to  re<lurc 
the  hour*  of  their  tramway  emplojr^  from  60  to  M  par  week,  but 
imv«  (afu  r  olitHininK  a  report  M  the  pFtetiee  in  other  lOWiiHl 

declined  to  acmlf  to  tlio  request. 

But  Batnet. — \»  luitiounced  in  our  last  i-iiut',  lhi>  ('ooni-il 
dcf-i'Ied  not  to  nro<-«'ed  with  &.<:  iu'rc<?iiient  with  iVir  Xifvinal  Klec. 
trif  (  i.Ti,ri  s,  umii  C'n.  fii.'  rli /-.rinl;,  supply  in  tin-  ili>ti  ;i-t.  Thi- 
rompjiny  have  now.  however,  willidrawn  Ihuir  ofter,  and  the  North 
UetrapoUtM  Bleetrie  Fiewer  Snpply  Co.  ia  tgtin  uked  to  10110111 » 
fnisb  offtr. 

llttaej.— The  church  and  harracks  at  Rastney  are  lo  he  li<;liti>d 
■ieetrically.  current  Wing  taken  from  I'ort.iniouth  Corporation  luiiins. 

Biypt-  rill  t»'\t  of  a  contrail  lu  tu-  on  the  munic-ipAl  nuthoriticii 
of  Tanta  and  Me.inm.  Eugene  Naiiimyt  .J^  Co.,  of  Tnnta,  far  the  con- 
eiilMtifla  uid  working  of  olvctrir  supply  in  contained  ioitnipflo- 
ment  to  the  EsJ-ptian  ••  Journal  OlBciol  '  of  Nov.  «. 

Electric  Plut  at  Ooodt  Depots.  Ai  i in:  North  Uritwh  lUilwav 
Co.  8  eniargCHl  CuUc^  i;ood«  .lUiisoii,  (.l4u*j;ow,  all  the  iuacliincr>'  for 
liydttllg  fOOda  it  JU»w  worked  electrically  and  rneinc<ji  ue  iwt  pcr- 
DMHed  to  enter  tlie  Viildlng.  the  wn^gnns  boiug  liniilod  by  electric 
ctpitMH  mai  tnvcrMirB. 

HmMmI  Bndneon  Volutaan.—The  annuAl  dinu«<r  ti^iok 
plwe  OB  SatuHsy.  In  addition  to  about  MO  momben,  inelnding 
(ho  ooBunandins  ofticer  iCol.  B.  E.  B.  Qwmptoo,  C.B.^,  Piof.  ».  A. 
Bwiiiigand  Col.  .MnKwell  1  rrt  praaant- 

KDuiB  (London).— It  was  annonneed  at  ttte  Cooadt  meeting 
on  WediL'sclay  ihnt  the  }lriti»h  Thomson  llouHlon  Co.  h«d  declined 
to  accept  the  contmcl  for  the  tuaio  generator  Bwitolilnwinl  under  the 
Conncirs  ronilitiooe,  and  that  the  Britiah  Wcatinghoaae  C«.  having 
ngrccd  to  ahi.le  by  tha  cowlitiona,  tho  oantnet  had  been  let  to  the 

lnU<'r  <"?tr!panv. 

Oalwar  Till'  I'lban  Council  recently  ftrc(  ]>ti-d  Iht-  trndcr  of  the 
J.li-tuic  Lighting  Co.  for  street  lighUny,  iukI  the  cuoipitny 
arc  erccliii);  poles  and  overhead  wires.  Hut  the  Im-ivl  ann  roiiipiiny 
iiiiw  iiitiiiiaU.*  that  lh«,v  will  discouttnue  %hting  aflvr  'MHh  iti^t., 
tliitt  ix  before  the  lilectrlo  Li^tinft  Co.  will  be  in  a  poaition  to  );iv 
supply, 

QlMMek-— On  TiieedajT  the  Corporation  decided  10  iiiemisc  the 
electrical  energy  aupplied  to  tireenork  and  Tort  liliiAjjuw  Triuiiunv 
Co  from  .MMt.uuO  lo  COO,iOOO  twite  per  aminai,  tho  oompouy  to  pnV 
for  tiie  mldiiional  100,000  at  Hd  per  nnit.  The  ansn^feiuenl  wiil 
date  fmrji  Aug.  1  Iset,  and  will  continue  till  the  next  tefin  for 
reMMin;  rt«i.<»,  It  waa  aleo  agre'^d  to  allow  the  eoaipany  the  we  of 
the  e\isun>r  njwire  na\<i  at  a  rent  of  ad.  per  yard  per  annnm  for 
mch  way. 

Hackney  ( London i.-  FrMbold  revereion  of  eonw  eotutjcee  >" 
Milltii'LU  rood  has  been  conditiouaDy  pnrdwaedforlfMiO  fore»eti<l- 
inij  tbe  ^-If  r  tncity  workii. 

IVnden  are  to  be  invit(-il  for  an  autabiatie  ooal-weighing  machine 
at  au  e>.iutmted  Oi.>st  of  fiW. 

The  Finance  commiltei-  have  in«ured  witli  the  Municipiil  Mutuivl 
Itumttnee  <Ltd.)  tbe  IwUem  at  ihi;  electric  lightiu^  and  diniructor 
wnrki.  nw^pment  ppUey  with  tha  Vuieaa  Bailar  Inannnaa  Co. 
win  remain  in  force  withont  any  altemtion  in  tie  temia  and  con- 

ditiona  or  the  am  iunl  of  tlie  premium,  the  only  thmi^".'  clfccttd 
being  that,  by  arrAngemiint,  in«tciul  of  the  premium  hi  ing  for- 
waided  dinet  to  tbe  Vulcan  Co.  it  wUl  be  pud  10  Ute  Municipal 
MntnatAaanraoeeCLtd.).  *^ 


Bhu».— The  Electricity  i^an^  c«nnutt«e  ore  eonaideringUw 

?neetioB  of  holding  a  local  esbiniiiQB  of  eloetnc  ligiit  fitting!,  Ac. 
•eniand  indicnton  in  ehope  an  to  he  direonneotad  ior  tha  veak 
before  Chrialmaa  in  oaaee  ui  wbleh  appKeationa  afa  iM«i«<d  helbn 

licc.  16. 

Hnll.-  An  nnoppoMd  itujuiry  troa  held  laat  woelc  into  theappli- 

cation  of  the  Corpornticm  to  borrow  (or  electric  lightiag 

extenaionsi. 

KUaanMk  (V .B.).— On  Wedneaday  tbe  Coon^  egreed  by  14 
\-olca  to  10  to  run  a  "  roetricted ' '  tramway  aarviee  on  Snndayi, 

Light  Bailtn^—An  inquiry  waa  held  at  Plymonth  on  Wedn«i> 
day  into  tbe  application  of  tlie  Devonport  and  Bietrict  tTtaniwi^  Ca 

for  an  order  to  extend  their  traukwnv  at  l'enn>  conteqwick  to  the 
borough  boundary  at  Devonport,  and  from  that  point  loconitracta 
light  railway  or  tramway  to  l'ound-8tr--->t.  flvrnonth, 

Mr.  Mora*,  for  the  campamy,  eiplalned  ■  Ut:  r  !ii  III' .  1'  iu  ik  /  r-.  sup- 
ptart  WM  olaogivstt  by  Mr.  J.  Uodeai),  tuanager  o(  the  Devonport  Oltttict 
Timwagpo,  om  lb.  S,fk  Baveitb,  ekainttaa  e(  tbe  Dewnpert  and  INa- 
tiiet  Oo.  Tbe  commliilenwi  reatrvet  tbeir  declalea. 

London  Oonnty  (Jonncil— .\i  TtieH<liky'«  meeting  it  wu  agreed 
to  siuiclion  H  loan  of  i:21,>H0  to  llaiupitvad  on  electric  lighting 
account. 

T.X'.C.  Trctinirat  tatlilute,  .%.(rNA<»W.— The  Offer  Ot  fbC  Scath  IlitlO. 

politar  1,5k'  *•  ^  I'riwcr  (',1  ir.  n-pplv  fanTTit  nt  tjil.  per  unit  wasacoeptsd. 

>\>i  f  '1/ 1 .  :  '  111.  '1  tj  I,  .-  Thf  I  iii'i.ft-ivT  -  C"i:uiiiltri.'8  R-c:>n>iuendatjoD  as 
to  the  payment  ot  rem  by  the  Norili  Mitropolitan  Triimwaye  Co.  for  the 
tramways  in  Koeebery  avenue  (Mt  oat  in  our  la«t  iesne)  was  approved, 

Mr.  Dolman  bad  given  notice  of  a  motion  instraet>nj{  the  Highways 
c»nmuttee  to  report  on  the  question  of  the  relative  advantages  of  tlM 
conduit  and  overhead  system's  of  elKtric  traction  before  proceeding 
tuithcr  ivith  ill.'  trivni'.'.iivd  in  Nurih  T.nn  Ir.n    Mr.  Dolman  now  withdraw 

London  County  Council  Tramways.— Islington  Council  will 
hold  a  Kp4'('ial  ttH  .-iiiiL;  i  >  ooUHider  a  report  of  tlie  prO('e«dmg.H  at 
the  ncsnt  confernitH  'HI  tin-  xvntem  of  electric  traction  to  be  aitopled 
for  llic  northi  rn  tramwiiyst. 

Stepney  Council  have  decideil  to  op[KMe  <u)>'  I'arliaiucntary  bill 
promoted'  by  L.^ndon  County  Counoil  Mr  tho  pwpoaeot  pMinglld 
of  the  obligation  imposed  bv  tbeir  1000  Aat  to  ob&iB  Ihe  aanaeilt  of 
the  raiiona  bonnigh  conneUa  as  to  the  nee  oif  the  oveilund  ejlitein 
4rf  traction. 

lioOlBltfli  Thi  MMtinta  of  tha  cleetrieity  depattaunt  for  the 
IS  moBtlu  ended  Wareh  laet  ahow  total  capital  expenditure 

£16,799.  10«.  6.1. 

Iteceipts  totalled  £3.153.  Xi.  lid  ,  and  working  e«p*n«ci  ""f 
£1.411.  9b  Gd.,  a  grosa  profit  £1.714.  I9i  'id.  ItxlemptiDn  of  lovii  and 
inlere:3t  absorbed  £8*^7.  7d..  leaving  £'i)l4  10>.  lOd.  net  prnKt 
£lil,!jO,-t  uoiti  were  generated,  75,170  eonsamei  by  public  laiop4  and 
U7,G6t  anpplied  to  ptnate  oenaanMca.  Tha  maalmuB  enpply  deaiaadid 
waalKkw. 

Maidstone.  In  :\  lengthy  report  on  prop'jsed  extennions  of  tbe 
Corporation  s  truuwuy»  the  consulting  engineer  (Mr.  Stephen 
Sellon)  advleee  tliat  appUeation  ahould  be  nutda  for  noerora  imdar 
the  lAgbt  Kailway  Act.  Tbe  total  eetltnated  eoet  of  the  extemdone, 

Ac,  is  £!!>, Ki".  A  resolution  to  iipply  for  light  railway  orde»  (or 
the  extenaion.-i  haa  be*n  nilopt<-<l  by  the  connoil. 

The  Light  ltailway«  committee  at  liu<t  week's  meeting  proponed 
the  purrlia-in  of  nn  additional  tramcnr  ut  the  contract  price,  that 
the  WA?^-^  nf  niotoruton  ahoold  ho  49.  <3d.  and  of  oondoolors  8t.  lid. 
per  driv.  nini  tnat  they  be  pm  i  for  :>undn.va  whether  theyvork  or 
not.    i  nu  proposals  were  tiko  cidoptod. 

HasaiOB  Lighting. — Wentworth  Wootlhousc,  I'^arl  Fif,',williaim'B 

•«p:»t  in  ^'orkshirc,  is  in  future  tf  he  li^'htfil  pl"i><"tnc!illy . 

All  iii'li^pendent  gemT.iLnj.-  ^l.ii.n:!  e.inipped  andcr  th« 

supprvi«ion  of  Mr.  £.  Wingfield  lionlei*.    The  lights  provided  (or  are 

«quiveleot  to  8,000  »  cp,  TtaeN  are  t«»  liokw.  djnamoi.  two  90  a.r. 
Ktram  tngine*  and  two  eeonomSe  bellm  Ineladed  In  the  plant.  A  III- 

c^-II  ^t.irn.;?*'  biiltrry  will  (isipplv  rnrrnnt  nt  The  liyn^Tyi^  nn^ 

liiiiii.lf--^  h.r.r  L.i-rn  -n|'iiUr-ii  |.v  (••...•••jric  (Mi^lru.-li-:!!)  Cn  .  the  bniN-r- 
and  cnffine*  by  Davev.  I'axnian  A  Co..  tli«r  eal>ie«  by  W.  X.  (ilorer  iV  Co., 
and  conduilJi  bv  ihe  Howard  Conduit  Co.  The  wiring  was  exeeolai  by 
Mr.  V .  U.  MiddU'ton.  The  gOLod  sal.>9n  is  ligbtnl  by  tliO  lamps  and  the 
Vanilyck  ronm  in  (ilted  with  an  electrolier  witJi  iatilatioo  candle  lampa. 
I'ouT  elaborate  sUn'iardeieeeh  bearing  iO  lamp*.  haVC  been  erected  in 
tbe  '  \Vhi«tlrj»ckel "  drawing  room  and  tlie  diniitt  toom  is  batta  liginwi 
and  beat  id  electrically.  Tne  whob  of  the  inatalliktlon  wUl  La  hi  «oik 

by  ChriBtina?. 

The  iudeinndml  el.jclric  li;?htin!;  phu.t  at  Calford  Hall,  tba 
donee  of  Earl  Ctulugan,  ncttr  Bury     Kdiuunda,  lias  been  augoienled 
by  the  imtaliation  of  a  larger  engine  and  boUer,  and  eemidenUe 
extoiulone  of  tbe  wiring  have  been  carried  out 

Melbotmie(VietOriaj  —Melbourne Corp  1  ir.  n  I  'ectricity  supply, 
wiiiiii  u«i  started  in  lirft'l,  bus  now  a  total  connection  ol  14(1,301) 
eqiiivnleiil  H  r.p.  lamps  supplinl  to  cooMimeBB.   Tbe  puhlie 

hghiiiig  co:)»i8t»or  7dH  orco  and  1,1'il  ecriee  inwndaMenth  Wl 
re  latnpa  ami  M  "  Ulliputa  "  are  included  in  tbe  private  Vghttjjg, 
f  whicn  number  001  arcs  are  hired  from  th0  CorponlNn.  Ike 
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ehUgv  (or  curretit  hii»  Ixrn  n  ifsitlv  altoml  to  a  tint  ri»t4'  of j  i 
unit,  or  \hv  luMiinam  douMoiil  k>-vi«Hi  M  thi.  for  tb«  lini  l|  itoarn 
and  M.  nfti  r.  tlwtlHurga  br  ffvwt  li»vin(lic«B  ndaccd  tram  U.  to 

2(1.  fvr  unit. 

]f«yl«bou  (Lndoa).— At  the  UKitiuf;  of  the  CmmciT  Iwt 
evtning  the  tint  boiiness  in  cunncctiuii  w  ith  vloctricity  aiipply 
tbe  election  of  the  Klertric  J^npnly  Muniuitici'.  which  rc»"hnl  >w 
under:—!  Svjhui.  (i.  ComwaUlM-WMt,  E.  R.  DebmfaMU.  K.  T. 
l-'owlcr.  A  II.  1 1  ^rrouUl.  A.  3.  Hophini,  P.  Leiieti.  I^enria.  J.  A. 
Michell,  -I.l'.,  <>.  I'ftxton. 

The  I'innnie  coniiuittee  reported  thi  pitvnieiiCuf  certjiin  ftdvftnct  s 
from  t)>e  ji  nerml  (»nd  uti  vlvrtricity  nccounl,  an<l  iiUo  hitviii;,'  con- 
iidt>r<  1  11  '  ^tiiiintc  of  t-\p<-iulitiiri-  h\  the  Kh-ctrie  Siip]<l  v  coiiiiiiilti'r 
on  cApiul  iiccounl  of  ii!(,M7  for  iho  purehAoe  nnd  li\iMp  of  fi.lHl 
luaxiiiiuin  doniMid  indioaton,  and  thu  etUmate  was  «iir»initt>'d  to 
tbe  Coanctl  for  comidermtiou.  In  eonnection  nith  tbi»  iMt  men- 
tigncd  mMter,  tkt  Eleelfic  Supply  eouunittee'e  report  contained  the 
followin|(  note  :— 

Mr  M  light,  the  c<>r^i-I'inr  »l«elhcal  enginwi,  h*&  repoiled  to  u«  the 
nieenit;  of  the  future  :ant)  {.  r  Mtrjlcbone  being  seitlea  iif  th«  (Council 
as  HX>n  a>i  ponibis,  and  Stiat  mi  ih\»  i|De>^tjon  dependp  lar|;elf  on  the  use 
the  individaal  cnntunxn  make  of  the  plant  rei|uirnl  to  meet  tltiir 
damaodJ.  it  is  nnenary  to  obtain  n  luflicieDt  namber  of  demand  indicalorf 
teablaiaeoniplct«  iDtormatinDdnrina  tbe  next  three  « inter  montlit  u(  llie 
eumuiBer'f  maximtim  demand*.  The  data  obtained  will  be  valuable  whether 
the  maxifTiTim  slrTn-mH  ^v^ti^ni  nf  phjtr;?inp  is  i:ttirTiit«ly  adopted  or  not. 
af  It  "  ill  rnuMi  thi  -  il  I  i  ni.ii'.inii  jumIiI.th  U  '  he  ri'i;h  iii  >r«  eiartl;  iitudied. 
We  have,  ac  ■  >riliii»;.^,  ikimiMh  Xir  illtinnoo.  the  retideot  angiucM, 
•MaiMd  yrieta  from  the  I(«a«un  Mf^.  <.'o..  aod  the  Hrhattaei  ElMliiaity 
fapflyCo.  for  the  hire  and  pi>itaiti)<i  ptirchaae  of  a  loffiiiient  nmnlier  of 
inttrament*.  .\ft«r  heaiin^;  the  report  of  Mr.  Wilkinson  '  Iifi'  c  fr'-'f'-fl 
the  lUttwn  MfK.  C«..  thi-ir  iiistruitienta  brin^'  the  moK  -i.  'il.l>  '  i  t'lu 
new  (jritcm  of  nupply.  Wi^  pn>p.iw  in  the  fir<»  place  to  hire  the  mdliL-ator». 
with  the  option  of  buy inK  the  Mine  at  Ibe  ana  of  the  rear  if  the  demand 
indicator  (julein  i*  adopted  by  the  Ctinneil,  in  which  CMo  the  amoont 
paid  for  tiic  hire  of  the  indLcatum  will  U'  all4>wcd  ofT  the  puroliaee  priee. 
The  numlwr  of  tn^t^lllnfln(«  rv()uired  uil]  be  ai'iiat  .'>,7'*l.  We  haTe  wIh 
niitled  an  eitimateof  ihv  proponed  r>|>enditure  to  the  Finance  i'3mniitl4.'«. 

(>n  Iho  «uhje<'t  of  the  chatifr  of  pr<'«inrt'  of  supply  tlu'  l!li-ctric 
Supply  comiiiitte't  pn-xMiti'd  thr  f.^t:  liti  m,*  siipuldtt'd  for  by  I.  >ndon 
Countv  fiiuncil.  Tin  *e  piuid::.  u-,  h  h  id  »lro»<iy  r»!ci':\od  llic 
fonuai  approval  of  the  coiiiiuittw.  »rrt!  now  xubiriittivl  Vj  tlio 
VOOlicil  and  Agreed  to.    The  coiiditiona  are.  hrtrtly,  hh  undi  f : 

When  an  installation  in  anv  cuosuiuet'a  preiuiao  u  tu  b<?  cliiinx^  to 
Maher  prex.'ture.  liie  uodi-j  laker*  aball  thamwlva*  «tttj oat,  or  bear  the 
•0»t  of,  asy  alteratioui  utcen^ary  in  the  vbriBg  Mr  the  lUlini.'^  of  t^ach 
premiaea.  and  thit  eo:uuiiiL-rn'  lampt  in  au>  and  in  $tock  '■ball  be 
replaced  bjr  the  undi  rtnliiTs  tree  of  cburK''.  with  new  I>mi|»^  <'(  similar 
make,  tuilable  for  th«  hi«he(  preaeore;  eaoep*  Uiat  (a*  re«{Hrd«  an; 
fawlallatlew  nt  100  lampa  «r  nenl  tka  aimik«rol  liBpe  laaiMli  to  be 
ceplaoed  Aall  sot  eieeed  eaa-kalf  the  oiinber  tnalalled .  Hue  ooDdition 
nut  to  apply  to  the  tlnck  of  an  rinclricml  e<>iitract<ir,  in  rrKard  to  which 
armcgrnieala  ahall  be  made  as  may  l>ea«(rerd  hetwr-rn  the  parlies. 

In  tlie  case  of  special  dtlinir*,  and  tor  luinpnuf  amall  landlo  power,  the 
■aw  lampa  ahaJl  be  arrAngeil  in  nerir^  wlier  «>  deaired  by  tbe  ct^<iiiuiner 

^'hen  aupply  la  to  Iw  JliitiiKi^d  to  tile  hiKhcc  ]>r«<»ure.  the  undt'i  takers 
stfaall  nfler  to  tlic  oonaurat-r  u>  i-i^D^niuEiiL-ut*'  with  thr  fire  iiiHuraucL-  coiii- 
(lanieii  concerned,  and  .^iinll  titkv  all  rea><>tiitble  prccautioni  to  pretetit 
the  i>olleie!<  being  ,irTect«^l.  nnd  i  i  have  llie  >ame  properly  endtir-fd. 
When  a  jiolicy  haa  been  emlur^c^l.  ur  *iioijld  tht.  iiit^iiraiH-o  tt^miwiy 
Jociiive  to  endorw)  thcp  iKdiry,  the  uodeitaken  ahaii  give  nutioi;  tlirr<''>f  to 

TIm  aiilatltheit  than  male  nead.al  Ibeir  own  eipenw^.  any  dctc.  t< 
which  ma?  develop  In  any  inht.llntion  within  thrw'  iininlli*  nf  the  date 
when  the  preexure  i^  chanKL'<|  ur  the  alteration  nmiplt  U'd  whichever  may 
be  the  later  date),  where  iiuch  ih  fect  can  reiiwnably  Iw  atlritii.ir  I  r  i  tht 
iiKireaB«  of  pres.ture. 

ttubicot  to  the  anproviilof  the  Uoard  of  Trndt-,  the  luiddU  vtiiv  thall  be 
WMhad  a:>  direelij  by  that  |t..aid. 

ballca^es  wh<  te  ihtw  w  tj.^  are  bru'Ji;hl  into  any  prMltleee  with  any 
preaaore  above  .Mo  vuli-  between  the  ouieia,  eUher  eve  o«l*r  winehall 
be  removed,  or  adrijuiii.^  pracmaliMia  eluiU  ba  taken  to  pneeitt  anjr  riak 
of  ahoek  to  any  t>rr>uo. 

When  any  du|niw  or  diifennaa  arliei  •mtorthta*  condition*  the  •amc. 
it  iteaoBotbe  aKTteil,  aball  be  submitltd  to  arWltatimi,  rhJ  fhsll  be 
decided  by  an  atbitiutnr  to  be  »i.'T<cd  upon  betwn  ii  the  iiiKlcitnV>r-  and 
the  conaumer.  or,  faahnu  aKioemi'Ut,  lo  lie  Rjin  iinli'd  t  v  the  Uoaid  of 
Trade  on  the  application  ot  Mtbei  pMt;  ailec  ootK*  to'  the  other,  tbe 
eipenaeieC  the  MbilraUon  to  be  h«rn«  and  |tiid  the  arbittntor  mnj 
direct 

Mtwldpal  TeUphoDy. -.M  tlie  meeting  of  Pi  itAinuiith  IVIl'- 

phone  comiuittoo  un  \Vi iltu-xilny,  it  Man  rip.?ir1id  tluil  tliurf  were 
now  in  n»e  ri  veniii'  imnui";  luii-^.  iln- <Miiipli l^-m  o(  tli<  ^  and 

tho  other  lines  havim;  h.  i  :i  ciiniid  out  within  the  ?<tiiil  r^illietioned 
fcy  the  Council. 

The  Nalioual Ttlcpliojie  <'o.  recently  puve-  II-ill  C.rjiorimMii  imti.  e 
of  olqaaliOit  lO  tho  aanceenionl  of  thnr  undFrt:ikiiiL.'  in  the  pari>)u  s 
of  Holy  TrisUy  and  Ht.  Mai^tv  on  th«  ktoudU  timt  thi  l  orporulion 
inlktliMm  ayalam  waa  not  eijualijr  aMaeewd.  bitt  at  a  st-.bacoaent 
mMdag  df  dio  Amwitnwit  rouituiiieo  tbe  ehatoUMu  poiotca  out 


ttuit  the  a.iaeaaiiient  of  ibo  Corpontioo  tctophoDea  waa  «(  nootadty 

a  tenliUiM'  tieure.  and  the  coaipiuiv'*  r<'iir<f"»f  niiiti*  v  thereupon  alatcd 
that  liBvinj;  called  attention  to  the  matter  he  vsould  let  it  drup. 

The  iiceounts o(  ihc  tir--t  v.  -h-'n  w.  rJit'iir  jf  thf  Su':ir.4«ainaoioipal 
ti'leplinn.  .ii  jvirlMu  t;;  shuw  Hiil.il-  if.r.nir.i  l;  l-i  i  :.UW.  OiL  M> 
Of  this  niiiii  i:i,ld&.  I'H.  lid.  hii-«  iHHrn  nctually  collocled. 

1 1  1.4  reported  tiuat  tbe  iitorvaae  in  iho  number  of  the  National 
Telephone  ('o.'a  iiMioBit  At  Ohttgow  dtttfog  tho  yaaic  ended  Oct.  Bl, 
nm.  uaa  i,9t».  and  at  Swaniea  061,  nwniaace  of  87  and  S6 

re*]!.  '    '  '  t 

Nmwich.— 1  he  l.leetncity  eoiiiiniitee  U«k«  decided  to  reduce  the 
iiiaiinuun  peico  of  cwvaiit  CMr  lighting  to  4^i,  per  unit  oa  Jca.  1 
nest. 

fuwl  Oufflag  ra  TramwAyi.— rTav<M<pnd  Tnttnuraya  Co. 

bsA-e  commeneed  ine  rnrriats'e  of  parcels  on  their  cnra. 

Foplar  (London). --The  ai-counln  of  the  clectr  11;.  <)•  p  irlment 
for  the  year  t.>  March  lust  show  capital  vxpcudilure£UH,o<Ai.Uia.4<i., 
an  increaae  of  £7,lOH.  lAa.  dortng  th«  year. 

Receipts  from  aaU  of  eorrent  were  <l03m.  <e.  Ud.  (695,M1  anila)  far 
private  llghtira^  £'>  '.>^u.  fit.  Td.  iKlfi.o.v;  uoitiil  far  power  and 
£1i.,2M|  lt«.  '.Kl  >  >-liJ  nnita).  public  liKhtlnir.  Ibe  toul  net  imipia 
beiog  liJ.4."(t4.  12H  lii.  Working «iptn«M  •■■ri'  I'U  liTl  '\-  -ii  H«d»ap 
tion  of  loana  iet|uired  £I.4C3.  (U.  Id.  and  tMienr-i  lii  i.<1  lid  After 
lakinii  into  account  tlie  balance  from  prrvioun  year  i::i.'.ai>.  Oa  nd.)  Uieie 

remained  £>;.N<.i-j  13s.  sd.  lo  all  2,4<>r>.A!M  naitciMiogaacnlidafaloit 

I.'.I72.I7'.)  in  the  previoua  yi«r.    The  masla»IM  dMMUM  in 

d'i  w«tl  kampa  wa^  it.iW  again**  98^800. 

PirovMtaaal  Ordtr  BnrnonttM.— The  Board  of  Trade  hat« 

re  V  okiMi  the  Watt  RidinK  Kleclric  I  Jubtiox  On^«f,  1903. 

Boaarto -  In  our  laal  iaane  we  otated  that  Koeario  Municipal 
Conneil  had  rejected  the  appUcat loii  of  Mr.  KcCflan  fora  conceaaion 
for  i'uii^<lriieting  nod  workini;  eleetnc  trainw^^  in  thie  city,  and  that 
the  mayor  had  decider!  (o  invite  "  tender"  for  n  liinnieipal  wrvice. 
The  iiource  of  our  information  w»»  the  ■'  Itoview  of  tlw  lliver 
I'hitc  "  for  ( kt  l.i  lait.  Ve  are  now  infoniiad  that  Mr.  Keenan'x 
olfer  lia»  been  accepted. 

Ro«l9.— The  Couocil'a  nenr  electric  tramway  between  Old  HiS 
and  BlacVheath  waa  opioad  oo  iiutiiday. 

Stirling  The  StirliiiK  i  llridve  of  .\llaii  Traiuwav!!  Co.  offer 
to  wdl  to  the  Council  thr  line  from  King  stre  ;  to  St.  Siniana  for 
!'.'>.<  XH)  and  the  hurgb  electrical  cnguurer  (Ur.  A.  C.  Hanaon)  baa 
been  aakod  to  report  opon  the  ofler, 

TTlUhnitWW     TillTl  ilillllilnj  llli  T  inhliim  i  il  il  I  reported 

hiiviiiK  inetnietod  the  Fire  Brigade  aoperinlandent  to  report  as  to 
the  Ih'«i  iiieAiif.  of  l^fi'  prole-lion  at  the  f^enpratiiv  station.  Tcndcra 
art'  to  be  in\ite>l  for  Biipplyitur  hew  loek«  for  the  arc  lauips.  Six 
electric  incandcaceiit  lainp^  are  to  1*  en^  ted  in  dilTerv'nt  parts  of  the 
district  with  two  IC  o.p  lamps  near  to  Hi  c.p.  liunp^  t'  i  i  iToi'  vii^in 
puipow".  .\  re|iort  is  to  he  presented  as  to  the  advuability  of 
crecliti);  hraeket  lamps  in  ditlcrrnt  parts  of  the  horongh. 

WnndBWWthiLondoB'  ^t  W<ihuv<day\iiirrting  of  (b«  Council 
a  further  letter  waa  rca<?  :i  in  i:  lln  iril  of  TnMie  on  the  wubjMtof 
tlioaccaunts  of  the  County  uf  Londttn  Klectric  .Supply  Co. 

Tho  BwmI  Mfcai  that  tiicy  ftiv  not  piniiNd  lo  tay  tiiat  Uie  reqaif(> 

tuenlaot  tiie  RleetriL  LixbtiiiK  .^el  of  iHMlhave  not  been  complied  with 
by  the  ooRipany.  and  that  they  do  not  comiih  r  that  they  can  call  on  the 
company  for  more  detaiU. 

TItc  I  i/liTitii'  r  intniH"  rf-ii-.ttr.i  l.rivin^' piiii^JiVriJ  Uie  prment  offer 
of  I!  r.-i.ii  iv  i.t  L  ivl  jji  I'.  i,i  Mi|.jilv  i  iiirrn:  {■'•  <i.eet  lighting  at  "id. 
|i«r  uau,  .^ud  ^  iiyiu  lue  oum]iany  tiiai  if  a  compreheiuive 

and  extended  M.-henie  ul  lij^ht  ng  Here  adopted  they  would  be  prepared  lo 
reconsider  this  I'tfer. 

The  ciiiiiniitlee.  after  rekiewing  the  rirciiinatauce-^  tin  ier  uhicn  a  ssme* 
what  xiiiiilar  oAer  wa»  iiiwle  by  the  company  al-  i.i  twe  M  am  ago  and 
de'-'  -i'il  in  ll-.i  I.    -ri.  J.  ..li  f  i].-i1  that  ihf  n<!»r  )<.  .i-ori  uti  the 

\„-    •  ■ 

WeatiDghouse  Awarda  at  St.  Louis  Ezpoeilioa.   Ttie  \Vet.t. 

in>;)v.H«e  coiii|jftiui-'(  cliiiiii  to  have  receiied  the  largest  nuiuhcr  of 
a\k>ird<  ever  l>r<iov\ed  upon  one  industrial  iiaiiif  at  any  world'a 
fiiir.     In  adilitioti  I  v  the  spc.-iiil  award  in  the  department  of 

in  u  hi'KTv  i'-r  ih.  1>.  »).  mo*l  complete  and  most  attractive  exhibit, 
I"2  :       ■  •  !  '     I  '  l  l  '.   iw.trilK  have  been  obtained. 

Workhaa&e  LlebtinK.  <  <i  i:i>klrki;uardiati»  havepurchnsed  Mtfue 
>  h  rtric  lighting  plants  indiMUng  two  aajtiaM  nnd  dyiiamoe,  ••  itch. 

iMiml,  Ac,  from  Arthur  Gnuiiieai.  Sona  A  Co.,  of  DnWin,  for  tho 

elci  'i:..  lijlitiii;,'  o(  their  wurkiiou'-f  huilili!!;.:^. 

Woisley.— The  iiurtitionof  the  rc-voeuijoii  of  the  Council'ii  electric 
li;;!itin^  or<ier  luia  been  deferred  for  .i  year. 

York.— .^t  the  hist  City  Council  meclini;  Councillor  Scott  suted 
that  n  tender  hud  hteii  lurepled  for  the  in»t»llvtion  of  electIM 
hftulugc  pljuit  ul  the  v\uik:a  on  F»»i  Islands  ui  Cviunectiun  with  tho 
coal  eiorage,  at  acoat  of  £?lts,  by  whtoh  tbey  hoped  to  ewf  Od.  pec 
J  ton  OB  the  coala,  «r  itlSS  a  year. 
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TRABB  NOTES  AND  NOHCBa 


niiDiM  mviTiui. 

8at_^r'l  Corpomlion  clfolrlcifv  rlfpurtmcni  invilo  UmhIcm  fur  the 
supply.  d«l)v«ry  nnd  erection  ot  w  iVedur  bou»(«r  itl  (heir  Frederick- 
ro«d  worlu.  Snecil}catioii4,  ftc,  froui  iba  borough  eleotriMi  cogi- 
iic«r,  Mr.  C.  D.  Taitc.  Tenders  to  tine  town  dmli  (Bfr.  L. CEvaas), 
by  Dec.  S.    He«  also  advortiseinent. 

The  directors  of  the  North- ICattern  lt<iilw<ii/  Co.  invito  tenders 
for  telegraph  Apparntus,  tolvgniph  wire  iind  lino  xtoron  for  lix  or  1*2 
ntcmths  from  Jan.  1,  19(V>.  Fonns  of  tender  from  the  tek-xraph 
«np«rintendent  (Mr.  C.  H.  Ellinon).  Tond«r<i  to  the  it««retary  (Mr. 
H.  r..  WoilRWood),  York,  by  V«c.  H.    Heo  ndvertiaement. 

ICJinhurijh  City  roUTicil  invititfontlrnt  f"t-  uleclric  liifhtini;  in  iiiil^ 
lation  at  the  briMu'li  frf.'  lifirnry.  M<irnii:;,'-.nl<'-r<MKl.  Sp<M  iii.  nl i: n:-, 
ftr.  lafter  N.ru..W:  fr.  it«  lh<*  engineer,  Mr.  Frank  A.  NewuiKlon, 
electricity  :^n[ipl_v  stsiiion,  Dewar-place.  Tenders  to  Ur.  Hew  Mor- 
rison, Free  l.ilirary,  George  IV,  Bridpp.  Fdinhnrgb.  by  Dec.  14. 
Set>  fil-^o  ndvcrtitit'iiHMit. 

CltfittHham  C-orporation  invite  t«nd£T«i  fur  the  snpply  of  a  traction 
storage  batter}-.  Spedfleotions,  Ac,  ham  the  town  clerk  {Mr. 
K.  Owen  Seacome)  Huniclpal  Ofbcea,  Cheltunhaiu,  where  tenders 
by  noon  80th  inst.    Soealso  <'rti><i'tijcii>. 

Thu  Visitin4;Cottuuitt««  of  Worcftterthire  County  CihihuI  liivite 
tenders  for  supply  and  metlon  at  thair  new  lunatic  osyluiu  |in 
oounMi  of  cooatruction)  nsar  BiaiitSEroy«,  of  engines,  dynamos, 
hOMtW  MCl  at««n  sc-ricos  :  s(ont|0  Mttery  and  aoce.ssories,  main 
•uritebboMdt  nog  toain,  feeden.  dutiibution  boardu,  wiring,  lamps 
Mid  iamrottoi  Sj<cMi«»tiwti»  fcum  Mr.  Hobcrt  J.  Ohttx,  ahira 
Hill,  VowBuUir. 

Th*  PMin  Vnilti  Tntmrnrnfi  Co,  {nvU*  twitei  far  dw  wapffy 
of  gwwal  Mom,  inelaAini;  mmMc*]  tnppIlM,  ear  flttiiicat  iran, 

steel,  cjtatings.  oil,  fto.,  for  190r>.  Formi  of  tender  from  theeeijiatary 
(Mr.  1{.  S.  Treeilian),  9.  Ipixi  Sacii-iJle  street  (where  pattema  may 
ba  aMn)t  up  to  80(k  inst.  Tenders  (addteaaed  to  chairman)  to  Mr. 
Trarilian     Dae.  S. 

TaoAara  an  imltad  hy  Dae.  IS^  ibr  wMag,  ball  aud  tateph 
ftltlag  at  iha  aew  Inflnnaiy,  Stapptnfl  HiU;  near  ^(odtport, 

AMm  MMlayyCjfiM  Thmwajia  eommittec  invite  himlaia  bgr  nooit 
9Hh  inat.  ftHraaaalraatioaef  tnmway  track  (l.ltiQjrdi,  afaqjla). 

IWniBM  BWUnTBD  AMD  4QB9ftBD> 

Hackney  (London)  Electric  Snpply  committee  have  provisionally 
placed  the  following  orders  : — 

RMSon  M(r.  Co.,  1M  demand  indieai«r?  ^thermal  tvpe),  and  tb« 
Schattaer  Electricity  Meier  Co.,  3S0  (msgn^'.i  tyii>-i.st  sciieddlaplfaiiL 

RcaTcll  Jt  Co.  (B.T.'H.  motor)  air  compresiHir,  £cst.  '.'^  >>d. 

Johnson  A  Phillips,  arc  lamps  and  pillars.  £999.  As. 

The  tenders  of  tho  Mhvr'ms  fmrn  for  supply  of  stores,  inciudmg 
electric  fitting  cabh  r.,  in- .  lum-  Ki  >  ii  ao.  i-i  t-  .l  l  y  London  County 
Council: — l^ntish  Insuliunl  i«  Ht;l»by  Cubl<M  (Ltd.),  Estler  Bros., 
Falk,  Stadelmann  &  Co.,  Ueneral  Floctric  Co..  Hi^hton  &  Co.,  St. 
Helens  Cable  Co.,  Siemens  llrothers  k  Co..  Craigpnrk  Electric 
Cable  Co. 

rortamoulb  Telephone  comoiittee  recommeml  thai  an  order  bo 
tikead  with  the  Jmarmrtioiial  £lactrioOo.  (or  a  fnrOier  100  wall 
fiMtwnmtftti  at  0.  t*.  M.  aaah,  to  bo  deUvaraa  aa  vaqnired.  and 
that  the  landar  of  Mr.  U.  W.  Paul  ba  accepted  for  the  supply  of 
teat  imtnmonu  at  iaa.  Ua.  «iL 

LoodoB  County  Couoeil  has  aeoepted  the  tender  of  Donnieon, 
ttUam  *  Co.  for  wiiiiw  and  fittinge  for  an  eleetrie  light  installation 
at  Xemtailoa  An  Matwn  at  £170.  lOe.  Other  landaia  aubmiitad 
nmlad  from  £108  to  £3119. 

St.  Pancras  London)  Council  have  accepted  the  tender  of  the 
Britinh  Wo«tln(jhou»o  Co.  at  JilOS.  10».  for  electric  motors  for 
driving  uuMhioaijr  at  \VbitflMU-atreat  Batba.  There  were  five 
tandani  mngkig  fmiB  tin  accaplad  M  41fi0t 

lirUMcU  Corporation  have  accepted  tiw  taudtr  ef  W.  F.  looaa  A 
Co  ,  M,  Cannon-street,  London,  E.O.,  fov  ijBM  Cabla  eotuaotora. 
witb  epecial  pilot  wira  tennioala, 

Dmdaa  Tmamtift  CoamiltBa  bivc  aeeiftod  twader  of  Midr, 
IfaiB  *  Fattaii  for  djOOO  loaa  of  aittgb  BMa  fawD  ft  L«ahgdly  Miliar 
«aa.9d.  partom. 

Wabbamttow  Couea  liaa  MCtftad  Um  taadar  of  FmA  Satar  ft 
Co.  for  cnipnc  wipen  at  49a.  par  ewL 

It  is  aniioauu-d  |that  tender*  will  be  adjudicAt^^il  on  Pec.  14  at 
the  liourse  d«  Coinuierctt,  BruueU,  for  the  snpplv  in  17  lou,  uf 
tanooa  wwtaBiali  for  uaa  in  eonnootlOB  witbalaatnoiliy  inataltatioa*. 
I?toliailaii  «aa  ba  obtalnad  from  tbe  Diraelfon  daa  Voiea  ct 
Itovanii  lit  Una  da  IioDvaiii,  Drniaek. 


B081NB6B  MOTIOBS- 

lUiodcs  Electiical  MaatifacturiiiK  Co.  (Ltd.)  hav«  opened  a  branch 
ofiteaat  Naweaatla^*Tyna  (17,  EUon-amiare)  under  the  mahafce- 
mant  of  Mr.  Joaanli  P.  Sioigh,  lata  of  tho  nritiah  ThDn]aan.HoiMten 

Co. 

Hw  boifaMaa  bftharto  oanmd  on  under  tha  alyla  of  the  Uergmann 
Bleetateal  undn  wW  ba  eootinned  under  Ilia  aama  uanacsuient, 
bat  wOl  be  known  in  futore  aa  the  Adnfl  Eleetlio  Co. 

BAVKtVPttSBS.  UQmDAnOHf.  fte. 

In  tlio  fallm'O  of  Walter  C.  lii  icy,  i)«crc  Hoiup.  Arundcl-Rlrecf, 
London.  W.C.,  (late  of  'M,  i^titxii  h::,  i  I,  KC.V  dectricnl  ensdnei-r, 
the  first  meeting  ^>f  creditors  was  luM  nii  1  ikmI  in  .  Debtor  hiis  for 
six  years  been  engaged  nianjjpng  various  luuiur  cur  coinpaities.  in 
wludt  ba  held  aharaai  Wifb  another  peraon  he  pn>poMd  topur- 
chHoe  tha  aaBBtaafOatBga  (Umtted)  for  £10.000,  payalile  hi  sharee. 
The  arranganant  to  purcha«e  howe\  er,  fell  through  and  ho  after, 
wardit  joiaada  Mr.  Torrell  in  partnership,  as  engineers.  In  Nov., 
1901,  he  was  connected  witli  another  business  carried  on  in 
acre,  London.  He  lost  vanons  sums  in  other  undertakhtge.  Grasa 
liabiUtiea  £4^71  {6Bjm  nnaeenred),  aHal«  £21. 

In  the  failure  of  Hy.  Cotei.  oteobrieal  engineer,  10,  York  Btn><-t, 
Swunsea.  the  first  laeetiu;;  of  rrcditoia  will  take  place  oo  29Lh  ineU, 
at  Konkruptcv  buildings.  London.  W.C,aDd  the  pnUie  OSaininaUon 
on  Dee.  ID  at  tha  Town  Hall,  Swanaia. 

A  firti  dl^dand  effti.ad.wlll  ba  pavable  on  1HM  Unt.  at  the 
oflicc  of  Mr,  R.  J.  Ward.  2,  Cluiiicnt  a  mn,  London,  W.C,  in  the 
foihu-c  of  Chas.  Aubrey  Smith,  electrician,  '2H,  Kiriv'  street.  Ilagent. 
atraat,  W.,  and  6,  Oranard  road,  Wandsworth  Common,  S.W., 

London. 

A  leoaiviitt  order  has  bean  made  agalnat  Wm.  Sumtneri  electrical 
en^naar,  1  w,  Dalo-airMt,  IdvaipooL 

Albert  Smith,  formerly  trading  aa  the  Electric  >rotor  Supply  Co. , 
at  M,  Eound'a-gate,  Mottingbain,  has  been  adjudicated  bunkmpt. 
First  meeting  of  erediton  HOth  inBl.at4,Caatte-plaoa,rarfc-stmit. 
and  the  public  examination  Dec  S  at  the  Connty  Cowt  Hooae,  St. 
Pctcr's-gate,  Nottingham. 

Claims  aeaainst  Wm.  Wenhom,  electrical  engineer,  !i.  Ctmturv- 
buildinga,  London-road,  Cmydooi  by  Dec.  S  to  Mr.  A.  Mnckintoidi, 
M,  BatTwaj'aniiwwh,  LoMon  Bridge. 

Thetmataaintfaafaanlanptoyof  A.  J.  NoUt,  foraifafly  eleetrical 
engineer,  W,  BaWareea  Ptark-roMi  London,  B.  w.,  haa  bean  sekaaac 

Creditors  of  the  McOuire  Manufacturing  Co^Ltd.),  muet  mmL 

pflrliouUrs  ot  llu  ir  claims  by  Dec.  81  to  Mr.  F.  W.  PIxley,  58,  CoU 

Deed  of  Arrangement.  -Louis  Br*udc«.  electrical  engineer, 
tni-iiiii;  ilrandee  k  Co.,  St.  ,Tohn-stree«.  Coventry,  hai  exoeulaaa 
Ueed  ol  urangcmont.  The  trustee  in  Mr.  .S.  T.  Toir^rtn.  UnWCTlTod 
liabihties,  jei,127.    Kstini      i  >'■■:  n-stts.  i'J^ii. 

Wlnding-np  Petition.— .\  v"'*''' ''''^  i'!'«i»t."U><i  by  Mr. 
Churlt-i  r.:inii..  r.  10,  Cambrid^.  ilkhI.  S-:, -hpii.  i,  for  the  windmg up 
of  tile  hit  iliraiu  Miuim  ElectrlcaJ  and  Encineering  Co.,  Ltd.,  and 
will  lie  heard  M  the  Bogntl  Courla  of  Juatieat  London,  W.C.,  oo 
29lh  ini-t. 


Tranaformera  for  Sale.— St.  M«ryit'lji»n«s  (Ljadon)  Council 
inviir  ti  luU  is  foi  tlic-  purchase  of  about  l.OOO  house  trartiformers 
of  front  Ikw.ia.'iktt.cspacitv.  Further  particulars  UJ»y  be  obtained 
on  application  to  Mr.  F.  *^A.  WiUUnaan,  roaidont  engineer,  11, 
Mauch^ter-street,  W.  Tenden  to  iha  town  dark  (Mr.  James 
Wilaon),  Town  HbU»  Marylabonedana,  London,  Wob^noon.  Dee.5. 
See  also  an  advertlaement. 

Plant  for  S»le.-1  unr  Pick-Kt-rr,  two  D.T.-II.  and  one  Weiting- 
houiw;  tltttj  u-  iii  it^  ih  .ire  ottered  for  sale.    See  odvortisenient. 

Pramiaes  to  Let  — Wm.  huu^c  p-.  Mii  ..-,  J'^J,  I'ppi  r  Thame<- 
streft,  comprUiog  fourhirge  wcU-ligbleii  llooi-s  wuh  iliwr  Rpaoe 
uT    ■  Hit  TjOOOtk,  tire  to  bo  let  on  leii»c.    Sep  a<lverli«eiB--iit. 

Thne  noma  are  to  be  let,  aeparately  or  ae  a  whole,  in  a  third 
iaorfl«tinM,Vietoria-atraet,W«itminatar,8.W.  Sec  advertisemeot. 

•'  Krjptol.'  — A  short  time  back  wc  published  particulars  of  a 
new  Tosistanco  mnterial  for  use  with  electric  heating  apparatus, 
styled  "  Kryptol.  ■  We  subsequently  rc<-cv:<y<\  numerous  rofiuests 
for  the  nauics  of  the  manufncturers  nf  ;  i-  m  ilcriiiL  In  reply  to 
inouirera,  we  iind  that  the  owners  and  nmiuifncturers  are  the 
KryptalAktieaga«eUaclialt,ajn.b.H...'.4),  t.  nterden  Linden.  Uerlm. 

Namit  Lampaand  Fittinga-— A  numKrof  i-xrellont  e\iunple« 

of  clei  trical  illviininMum  hv  lunui.'i  of  Ncrnst  lumps  arc  given  in  » 
patnphlet  inst  ianied  by  the  Latnp  Dopwiinc-iit  of  the  Electneal 
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Co..  I'il-l'i^,  fharing  CrtMsroail,  I.omioii,  W.C.  The  illu»trnli<)n.i 
show  Nrnist  Uinpo  (>iuplove<l  in  n  \nrii-l>  of  ?.itiintMn>*.  luni  ~finc 
piiiiu  ulnrn  ri  ri  i\f<l  from  t)n"  <iiiii|Miiiy  inform  ii»  thul  r;  o:  "  vt  ry 
i.ir^;.'  .■-Ijiiili-.limi'iit  iii>  (luiii  l0.i«H(  Nfrnut  liuiip>         'i  ^r, 

illiMlrationii  »(  »ti»et  li^ihlinK  nre  ahowu  »t  B«rt>lit,  M«l>i»U>ia<  kiiil 
(hSTMMld.  Over  M)  Corporations  h»Vt  ffaKtd  Ord«fS  for  lh«M 
Imps  with  tbe  cou|»n.v.  there  hting  now  more  9|  mfllim  Nerarta 
blflpmlini.  OmaBMIItal  Suing*  Mid  arc«aiories  Arc  now  avail- 
•U*  in  Vlrifly,  mm)  inapwlion  by  the  trade  of  the  coinpiMiv  n 
■howToonia.  162,  8h«ftMbliryMtT«nu«,  London.  W.r.,  ii>  invited.  Wo 
•re  further  informed  that  the  compmy'ii  worki  are  about  to  bring 
out  a  new  lamp  itype  "  !•  ">  in  t  i»inp.  »i/p  for  street  hRhting  for 
high  vulliiL't'.  Till'.  I:>iiip  w.ll  ii<'  Ninnliu  to  the  KHinll  ••  H  '  l^pp  nt 
pre«ent  in  mm:  but  will  U-  «|xH  iiiliy  *uit»iji<'  for  •Ireet  lighting,  luid 
Hill  Ik-  -Lipphcd  at  a  verv  iMr^M'  ruliioiion  on  the-  ••  A"  type  of  lamp 
at  pres«nt  m  use  for  that  purpt*i-.  Thcrti  in  al««  to  be  a  new  type 
of  lempplacrit  mi  lln'  rimrki  t  sliorllv .  suitable  for  WHt  voU  circuits. 

Oktalofnaa,  ftc.  In  l\u-  ••  <;.  ii<  riil  "  Kb  tlrical  PrOKrc*!.  sin-,  t, 
Nil.  .VI,  iM'-odeH  iiiivny  otbi'r  in  itt.  t-s  iUii«tr«l<'«l  and  dj'scnb."!.  pur 
tieulM*  are  given  of  rli  olric  nide  or  In-ml  lanterns  for  motor  c»r« 
and  of  m  <&«(ru*  curlinK  iron  hoiili-r  nl  M  rin  ikl  piittrrn.  Xliirnr 
iteniK  are  iihowti  in  the  accoiup«n>'U)^  lUua- 
tration*.  In  eonnection  with  the  lantcnu, 
MlvMitase  i*  taken  by  the  OanMkl  Bleelrio 
Co.  of  Uu>  uee  al  eiDaU  dvnanuM  oa  motor 
can  for  ehargiax  aeeumiuatore  dir»et  firom 
the  engine  to  deeiRn  a  lamp  aiiitabU!  fur 
mountinj;  on  the  daaliboanl  i>r  franif  of  the 
(■nr.  Thin  lamp  i»  "O  fitted  anil  u  of  «uch 
Kiibttantiid  roii^drmlion  tlmt  it  i-.  cliinifd 
to  withstand  the  utmost  vibration.  Kitled 
with  a  heavily  ailvered  panibolio  rtHiiioi 
the  lamp  give*  a  powerfal  livht,  and  m  pro 
_  d  mth  •  Iww  of  eohxuM  glaM  to  pro- 
Tida  K  laH  inlMiM  glare  than  that  given 
Mit  by  many  of  the  Titiuf»  now  in  tiae. 
The  nwUDg-inm  boater,  wUeh  ie  an  ele<- 
triral  aceexnorv  in  very  Krin'riil  u-hh  whero 
rlwtricity  supply  in  availilil<'.  hn-i  I'ci" 
di  si.-ncd  to  combine  the  hifili  1 1,  rtru  nl 
ilV.'  \i  -,1  ;.  of  thi'  earlier  typin  o(  tint* 
apparaln*  aupphed  by  the  (leiieral  F.l«»  tnc 
Co.  and  to  be  in  keeping  with  tba  orna- 
mental requirementa  of  uuuiy  roonia  and 
other  ]daaaawb«r»  eurling  inma  at*  w>\ 
Aa  will  bo  aacn,  tfao  beater  can  b»  eon 
noeted  up  with  ibe  enpply  by  niraim  of  tin- 
j^og  with  which  each  head-r  ix  Kupplicd. 

The  currant  umnI  t<i  heat  up  to  the  reiiuired  temperature  i»  approu- 
mataly  the  c.|<nviil.'nt  of  that  na»d«d  fcr  lighttog  an  Sop^  lamp  for 
three  or  fatu  tuinutea. 

Switcbea  and  awitoh  ploga  are  ilhi»tratod  and  dewribi'd  in  loaHi-U 
Xoa.  3.085  and  3.086  renpeetively.  iaiiued  by  the  Ediaon  i  Swiin  Co. 
The  accorapanving  illiiHlrationia  show  a  .'S  ainpere  Kdi»««n  H.V. 
awiteh  plug  aii^  thi-  l  ili^wan  button  switch  with  woilit-  movement. 
The  twitch  plug  ha»  ln  <  ii  »p.'.  ;all\  d.  i'igiii'  I  to  nn  i  t  tir.-  iimuraiiee 
nqairementa,  Ac.,  and  the  demand*  u(  the  supply  auUiuntics.  It 


Kleelric  Nide  or  Head 
*  UgMior  Motor 


I'l'ls:  I'litteni  b.loctrio 
L  jrhnk'  Iron  Healer. 


Suodard  I'atK^rn  "EiU> 
"  Batton  Switeli. 


" Edlma "  &-anip.  ^tnoInalia 
Switoh  rio^ 


coiitpriaca  a  quirk-brenk  doubli'  contact  switch,  which  closed  and 
opened  by  the  iiiKortion  or  withdrawal  of  the  plug.  Thi«  latter  ii 
made  with  a  i-linrp  prong  which  puidii-ii  over  a  cMm  on  tlie  switch 
spindle  when  nuikini^-,  and  tii^'agcs  a  detent  on  tto'  <  am  uh  i 
breaking,  ihf  tinnit.  the  action  bem^'  entirely  uiituinnlic.  'Ihi- 
•witch  is  clmmed  to  have.  Iiesidea  the  advanla^  of  the 
rawitch.  an  iiulupondent  break,  llic  cycle  of  operation!  being 
I  hf  moans  of  one  pnab  only . 

In  a  catalogue  issued  bv  Mr.  It.  W.  raul,  of  (W.  llik'li  llolborn. 
London,  W.C,  some  new  iii«irnrnenl»  are  de»crtln-<l  iiml  ilUisiratol, 
anpplemenling  Mr.  Paul  s  inun  rnlnbit^ne  of  cU'iliical  iii'-triiineiitH 
which  waa  rt'vivwed  in  our  coUuniw  some  time  ai-o.  Th<M<  iiistni- 
iMOta  include  Hugle-pivol  .uoviug  coil  galvanometers,  milli-voii- 


iiii  ii-rx.  micro-nnimelers  and  megohtu  ineters,  alxo  pyrotncterai 
n  hii  h  -Mr.  I'aul  duiius  to  I*  a  unique  seriea  of  instrument*  of  I 
and  highly  aucceMful  deeign,  capable  of  almoat  univonal  i 
biJify  to  the  nqninauota  oTalteMMl 

A  aaw  <«taiogna  of 
aitinsi  k  alio  iMMd  by  tba 


hliiffad  door, 
<w  lock  and  bay  aal  annmiBad  lion 

^.■c'KT  an<l  l-il  a  atlMl  huf  «ttll 
enaiuallcd  \cntilating  inm  IMa  StlaA 
with  braia  hinged  riiu  wipportiag  a  heavy  well  glaaa. 

The  B.E.  type  ofnolon  (maBttfaetnrwl  by  the  Rhodea  EUotrieal 

M(g.  Co..  70-71,  Hishopagate-eireet  Within.  T.«Ddon,  E.C.)  an 
illnttratcd  and  deacribed  in  a  paiuphlet  jiui  indued,  Partieolail  an 
given  of  the  output*  of  thwa  nwnihinea  at  difiarant  iipwda. 

Kaaan.  Beanlaad,  FmUb  ft  Co..  of  NoTiBa'atraol.  Laada,  ara 

pUcing  ga  tha  imw^  "tire  Solvent."  a  material  whieh  eontaiiiB 
no  acid  Of  Miiid,  asd  ia  aUmed  to  promptly  remove  from  the  handi 
nmchina  giiaai,  aila  maaa.  paint,  printen'  inkanddmilar  adbeaiva 
^  ii  -inneaa.  It  h  taid  la  have  reached  >  hifa  <e—MBp<kn  fa  lha 

Stales. 

A  new  type  of  "  Itifliiul  "  tachoio.  t'  r  i-.  described  and  illoatrated 
111  u  list  will  out  by  >!■  -sra.  Moulsdali'  .V  Co..  '24,  Chapel  streel, 
LiM  quiol.  A  iitniiUr  ol  difTerent  forms  of  tins  apparatus  arc 
•how  11  luitabk)  for  every  ctaee  of  uiachiuery,  iurlttding  elaatrio 
generaton,  •laam  or  hydranlia  tmbinai. 

MUU-AbmIw  far  X  nr  Ttibaa.— By  moan*  of  tha  hMtmmant 
shown  harawith  the  intennlitent  current  that  paeeee  through  an 
\-njr  vaamuu  tube  can  b«  iiii*ni>nre(l  a>  easily  a«  is  the  priinarv 

rurrenl  of  the  induction  coil  whicK 
»ii|i]'lii'>.  Il.T.  current  to  the  \  tubc. 
Ilh  iMKtrunjiiil  ci.in«)»t«  of  u  .ieli- 
cntely  pivot4<d  soft  iron  iiei'dle,  with 

a  long  alamininni  pointer  attaehad  to 
it,  wMeh  worka  iniide  a  eoil  of  fliw 
wire.   The  controUing  force  ia  a  far- 
.    2  *  —  ■  '"eKiict  fi"*^  under  tha  aofl. 

(jL^  ^^££^"2^9  The  beet  plMe  U>  tlx  the  inxtniiiient 
is  nnially  on  the  tube  *tand.  but  it 
can  b«'  screwed  to  a  wall  or  table  or 
anyvshere  not  too  near  the  induction 
eoil.  With  a  properly  acting  mercury 
break  the  iie«iUc  is  quite  eteady,  but  uith  a  platinum  hammer 
break  aome  swinging  it  onatoidabie.  We  uitderstand  that  tha  inatra- 


ammeter  for  eontinuona  cnmniT  Hfr.  ladie  VIDar,  the  malnr  of  dia 

instrument,  fusgeste  tlrvt  it     r  .pwially  adapted  for  hospital  work. 

Oetobar  Importa  into  ttia  Uaital  Klagdam.—The  value  of 
imported  telegraph  cable  and  apparatae  imported  into  the  V.K.  in 
October  waa  £7316,  compared  with  £S,419  ia  190U.  The  exporta 
of  aimilar  Booda  vara  valnad  at  aGiHMnd  With  M7jO«  m 

19001  ForAaflni  10  moothiof  UM  «lMMlmi«laiNnTCliia< 
at  M»3n.floiBVH«A  with  tM,m  ia  lOOOiaad  tha  aipocta  at 
M«,T08,  eoanand  with  afiiijm. 


Exporta  of  Electrical  Apparatua  and  Matatial.— I  lo*  foUow- 
iiii;  li^t  aiws  ottici^tl  particulars  of  the  exports  of  Untish  manu- 
(iict'jreil  electruMl  apparatus  aiid  material  (including  telegraph  and 
telephone  wire  and  materials,  but  not  including  electrical  luaehiaan', 
whioh  iaaotaapaiati^  ■paaiaad>llMM  Htit.  U  to  Mot.  U,  with  tha 
porta  of  daatfaation : — 

AJfn.  £l-J-i  teleKTjph  material)  4/M«a  AiaiamlrU.  £1:16;  Capa 
Town,  £.'>1H;  ciiinde.  £17  .  Durban,  £9.9(18  (laotadhiK  £117  telegra^ 
material):  Port  KlUabeih,  £12.  .'Irpcnd'ud— Basoos  A7re*,  £d».  Jastra- 
iuid— .^ilelalde,  £  1. 1 1'.'il  (telegraph  mateiial  i ;  Freniantle,  £11 ;  Lrlteltoa, 
£l.-ilO:  Uelbooroe.  £32G ;  Olago,  £M  ;  Perth,  £lla;  6Tdiiey,'<  1,67V. 
Btttiim.  Oh«t»  «IC  CSniM-Qglan^  «U  (Inolndiag  £6  tahgiMh 
naterial).  rUM— Shangfiai,  <I98  (IneladlnR  £9S  telegraph  materiail. 
(  Kr^m  'Vii'  i.  Sai-,.n  £17.  /■'.iirpl  Sue/  £1S1  i telegraph  malerialj, 
Fran  -'  Mii;Hulli'3,  ill.  l"ari«.  £"7'.t  (J^rswajf— Bremen.  £2'.i3  fiodua' 
log  £2:^1' t«lcK'raph  uiakrialj :  Cologne,  £I°i,  (JitrulJar,  £1S.  IloUand— 
Uotlerdsm,  £'.>3.  Mia— Bombay,  £2,.1-i5 ;  CalcuUa,  £347  (iocloding 
£7  telegraph  material ;  lladrac,  £34.  £«rirar<l  Itfaiub— Antigua,  £110. 
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Malltit  Utand4—Srvff,.t>     V  A.i'.i  und,  £03  ;  Chr 'l=:ir:iti.  £21 

Siraitt  iitltltimh'-  —  Vin.\\t^.  ii^I'.);  SlIi^;.ll)Ort,  £235  (■nL-luilui^-  i  iM 
teleKmpb  material;    Svtilen  -QoUienburg  £16,  /mfi»~  Trtoidaij. 

tvnli  Total.  £ia,u64  ■gfttaM  ^UdSW  ia  tlw  aanNfflBMag  wmk  u-^ 
jtK  (Nov.  IS  to  24). 


UBHS 


XBW  OOMPAmEA 

(ITO.)  (8S,M$)  -R«K  Nov.  11,  capiUI.  £2.701) 
in  £1  thaiws,  to  wlopt  asrvemmt  trith  H.  .1.  Peaive  ami  W.  II.  F.  .\?«ry 
and  t<>  caTTT  nn  Httsit^f-^'^  nf  mfinndirturera  of  and  dealers  in  nigna  and 
aJverlijin.;  il'  v.ccn,  min  ifucti.rrm  of  and  daolen  in  clerlfio. mechanical, 
automatt«  and  optical  dtricM,  First  dinotora,  U.  UcFailane, 
C.  8.  liralv,  W.  It.  F.  MdH.J.  FtMW.  Btg> oOwt  US^ Owhwcod 
Uoon.  IjondoD.  K.C. 


■OTOB  «».  I1»0I)  (LTD.)  (M  >.fll3.)— Iteg.  Not.  19.  capital 
£900.000  ill  £1  aharca  i  lOO.OdO  •>  per  oeot.  cumalative  |niiitaroDc«\  to 
ac>|uini  uiulertaking  and  aucia  ot  tlie  IVimler  Motor  Co.  (Ltd.),  and  to 
oarrr  on  biulness as  motor,  ryde,  wagon.  Ac.  oijinulocturers,  olpctricianH. 
mechanical  engineers,  (electro  p!at<>n»,  Ac.  First  directon,  8li  C.  O, 
.TeoklnioD.  K  (' D.,  CapL  C  i  I.  i  gridge,  It..^.  t.  U.  OtfrinU  and 
K.  Manville.    Hrf>,  oCRe*,  Uaimter  Works,  Coventry. 

DELAFON  BATT£aiBS  ITND.  .'LTD.)    {.s'>,.'>OT      R«R  Nov  1 1.  capit4il 
£1,(I0<.|  io  £1  sbarn,  to  Mi|Bir«  owtwa  patMita  wd  ioir«tiltoiu  r«liitiiiK 
to  innmaaMto  in  tlMliie  lad  gkhMioMtarii^  toadaytm  i^v^ 
with  V.  IMWan.  tat  to  catty  on  bualatM  h  mI*m  «r  1itti«rt««  and 

primar;  and  oooondai;  celK,  nuppliarn  of  rUrtdc  Ilj^ht,  elvctrioal  «n)$!iicar(. 
m&nulacturen  of  eublM.  wirrn.  arjuraulaturs.  lamp*  and  cliTlric 
acccaaorira.  A::,    lit);.  oOUn,  102.  Bloom- »tii'et,  Mnnchr«K>r. 

B.  F.  BILL  (LTD.)    (4-2.Gl.'i.;    Reg.  Nov  19,  capital  £100  in  Si.  kharea, 

to  fKinpt  Kn  agrfemcnt  witTi  H  F.  fl'M  to  aciair«  certain  pa'eut^  and  to 
farrj  nn  h^iHifi'  a-  fi'o  -'.ri  i^Dr.  ^  ir-chnniwil  engin^ere,  Buppliern  of  tlec- 
t.-:city,  mrtnufiiLtnrcr-     miil  dtaicii  in  elrctrieal  apparatus. 

KILL,  ENGLISH  ft  CO  {LTD).  (82,68a). -It<^g.  Nor  12,  cap.  £30,000 
in  £10  abarcs,  to  twium  iiuainess  of  mechanical  and  etsclrical  engine«ra. 
indiarubbcr  merchonta,  geoerkl  mill  famisbers.  A:.,  ot  Milla,  English  A 
Co.,  and  the  htisinfliia  ^  ironmonjtrrs,  iron  and  st««l  mercbajitj,  Ac. 
CMTi«4  on  hr  tttoa  it  Co.  Vint  dinoton.  C  H.  MQb,  W.  B.  Eagliab 
«iR.B.  ntUllfi.  Bit-«aw,4,0Mlt-M|iun.8miMM. 

STATTJTOKT  RETinUIS. 

DIRECT   WEST  IHDIA  CABLE  CO    iLTDl-H*1i3m       Oci  n  rU, 

ciiiiital  ii«  L  |-J'.>,i|in>  Hi  'Jl  iHHi  :.h»rf;  nt  Jt.'i  on,;);,  of  whih  T."  hih.i  ha'.c 
bitf-ii  L*liL*Q  uji.     i'J-  |ir-r  *hiir.'  hiit^  l.nofi  cillr-l  up  and  JL:l^^' 'Ir'  lii- 

bc.  11  n  .l  LlM'd         Ml.rtr'.!;,'!!!.  Ull'l   1  lllll^'l':.  £mI  SHU. 

MOKTE  VUtSO  TSlBPHOirB  CO.  (LTD.)— According  to  r«turn  to  Kuv  i 
tlw enylMl  to  MOajaoa  in  iiTjOOO  fntanneo  nnd  njm  vMattw •Ix^' 
o(  JU.  (Mb,  gl  wUth  ae.m  fntmum  tod  TMBQ  obAmit  ahwM  imv 
b«(n  Uttan  np ■  <1<9,17I  bM  bora  lOMlftd.  MortMH  aa±  flhaf^en  nil. 

nama  Mmtr  oAB-imnflATm  nionio  tMU  oo.  (ltd.)- 

In  return  to  Nov  7  capfsa!  ia  flS.OOO  in  £1  aharen,  of  which  U.6ilO  havo 
h.?en  taken  u])  1  it  jijr  .hiirii  \<as  been  called  op  on  5,000  and  10a.  per 
ehaif  on  .MOO  shar..',,  ir-uliiri^-  m  n  wjpt  of  £4.79s.  ISa.  7,.'i00  (hares 
UTf  c  jii-ni' n  i      ( illj  i  »i  1     .Mi.r-„':iiri's  and  chaTgeH  nil. 

■ADirAa  BLECTKJCAl  CO  LTD  I  [I  n;  ri  t.i  n -t  >-i  gives  cipitU  as 
HtfiOOin  £1  ahanii.  of  whit h  rj'.  i  h:i..  ii. m  tuk.  u  up  £1  p«r  shire 
hM  ilMB  mllcd  up  on  ■i.iSb  shaiei  and  £2.-JiO  lias  hoea  received.  2.1)00 
ihMBimonnMerMMlalilrpaM.  Haft|4CMaad 

mntTaAOES  Ain>  OHAsasa. 


LTD)  -Lirn  r*R.  Nov.  1  for  £1,«00  .U  percent, 
third  debenturcM,  part  of  £l'i.oOO  authwriwid  ;  no  trusloOT;  charged  on 
undertaking  and  all  property,  piesi-nl  and  future,  including  uncalled 
cspital,  iub;W.  tn  'irst  debenlurei  for  £'*,0'iO  and  second  debenture? 
for  £12.0<X). 

BROOUX  m  aOM  iLTD  1  Tw.j  delietitures.  both  datml  Oct.  31.  1901. 
-fcunng  £100  au  l  i  'Od  i  <  liuly,  have  Uen  n-(/isttir«il.  I'ropeitv 
chiMgtd,  «>mpai)>  a  undertaking  tad  ftofmrij,  pnaOBt  Aod  future', 
including  unpaid  aapital.  ttm  two  doblQiBWi  nak  Mai  nwra with  each 
othrr  and  with  a  prkv  dabeflture  for  MM.  Bolim.  B.  V.  fiimond 
(£l(lOt  and  O,  F.  Poxon. 

BOXRAltD  TRAIBFOKirat  CO.  (LTD.)  Lion  r«g.  No».  »  tOr  1,030 
second  delienturoa;  no  Iruntecs;  charged  on  all  property,  prcsont  and 
futiirp,  including  UDc»lled  eapinl.  subject  to  dvb.:nt'U08  for  £1,000. 

ILBOTBOLTTIC  ALXAU  CO  tTD)  I'.'.m  on  Ot  il  of  fL-NjO  first 
aMN.'age  ditirntures,  |>ajl  (  f  (..rn-  .  tiai.-i  .Ii.  y  :<  VM\:.  to  -rcuro 
CM.ffM),  fliargcd  ou  the  conipanyN  uodcil&kin^  and  propenj-.  pis^rnt 
»nd  lulur*  in^ubBg  hmOM  o^iiol*  XrttHwa,  Uwqioot  Morl«i«e 
luaumnceOo,  PloHaady  Imm4  at  uoM  atrtai  flfWUO. 

KETMIHAK  BLBCTUO  UOHT  AND  roWBB  00.  (1TD.1  It.uo  on 
Nov.  9  of  £:H)U  debooturc!!.  part  o(  seritm  created  Nov  .*(».  lyilil.  to  socnre 
£1,000,  timgfd  oa  ftvmm  at  KejntbMn  ood  eompmjr'a  ondertakiag 


and  propertr,  present  Mid  (ulun,  iaeludillg  OlMOUod  MpiMl.  Holders, 
E  K.  Mills  and  Miss  B.  9.  WOa.  No  tnutow.  Pmlouly  Imni.  oC 

aaSD*'  Fcric*  £1  'PHI 

LLANDDDNO   *   COLWyN   BAT   ELECTRIC    TKACTION   CO     iLTD  i— . 

l  oiKi  'i  pt-r  ciiil.  hial  myjig^^  diaber.: urt'^  ci  £">')  r_.,>Ai  ami  4:f  41li 
il  ;l.!.iir  .  i  t  -hires  have  been  offered  fc-t  -.ah  ihif  v.f  k 

LODOB  ELBCTUC  LIOBT  *  POVEB  00.  (LTD  )— £1,000  debrntnrea 
Oci«81i  19M,  charged  on  company's  undertaking  and  profoifar 
pnwnt  Md  fottno,  including  un<'allod  capital,  have  b«eu  teipttMM. 
liolder.  Six  P.  £,  BotM. 

MORTBAMnW  BIBCTBIC  UGBT  *  POWSB  W,  (ITIU-lHtM  eo 

Nov.5oln-f  p?r  cent  dcbeiilurc lor £40<i,|wrtofoMr{eo4MalMl  .lUueS, tWK, 
to  secure  not  more  than  tvo  thirda  of  eabkCljbai  mA  poid-up  capital  for 

tim?  h'-ivf:.  I'bnrged  no  oon^ponir'o  aiid«takiD( and  DNfon;,  MWMDt  and 
ir.uii. ,  H  :  iL.iing  unoalM  cai^M.  Ho  tnMlMO.  rwioaiv  iMiMd  o( 

iiiir.i  pi  rir,'4.  ij:i_','i00. 

UBDEBORODND  ELECTRIC  RAILWAY  CO  OF  LOHDOH  LTD  }  Tru  t 
deed  dated  Oct.  'ii'>.  and  an  inairumeni  ul  ckiuge  uMm  Lij.ud  Xcauster 
A«t»  (IHT.'i  »od  1h97),  bearing  same  date,  to  jwaure  £h,''>D.0O0  debeniurea 
created  by  leaolatloo  of  Oct.  1*4,  1904,  have  been  registered  Property 
cbarpf'l.  Ciirapanv'a  peneratinjr  fl*l!on.  p!a:H  .-in.,l  uia.Li^;iLLM.v  ul  I.oi-  roa.'.!, 
Chel^.^■ll.  uilh  ]•_■:)  .inJ  (iuct^  :litri'(!u:,t  llii]  "  (.'..^urt  ,  c-juipau;.  s 
iul<ireiii  iu  tctiun  eontracta  for  supply  ol  elecuicit^  and  oiherwise  ;  and 
loose  pUtit  and  machinery,  tools,  &lorc-^  and  samilar  loose  chattels 
lielongiiig  to  company  in  or  upon  the  said  generating  station  or  any  part 
thcr««iil.  Tniote*!  and  holdm  of  obam  1.  TMitlat,  H.  Oorkhmrn  and 
1.  A.  Daww. 


KBMORAMDA  (Nov.  17).- Dank  rate  8  per  cent,  {since  April  91,  1904  . 
Price  of  ailver  i7d.  per  Cr.n^  ;I<  us  v  >t>i|'  (ny  iri.:Tjf_v.  "i"!!'.— f**-\ 
for  account ;  UJ  per  cf  nl.  aniimlies  hT;  — b7;.  L'.niEol-  r»;.  I'.iy.J'eo  1; 
Stocks  and  ithareo  Cootinuation  iiays,  Nov.  'in  and  Dec.  li ;  Ticket 
I>aya,  hut.  US  ai^  Dae.  14;  Oan  Nov.  80  and  Uao.  W  }  Huiag 
8bua  Otny-orar  Daja,  Not.  K  and  Deo.  12, 

AntlCAM  C0MCESSI0M8  BTMSIOATE  (LTD.l— Atthe  meeting  on  Tues- 
day the  chairman  (SJr.  W.  A.  Wi!?-'i  -niJ  Ui.it  iiio  ht,i;,'ii:i'.i.M  tint  has 
prevailed  ir.  liut  tinancial  markets  ul  lUe  wjimI  IkhJ.  i.i  rom.j  cttent, 
retarded  progrwn,  and  tlmy  tbou^bt  it  inadvisable  to  proceed  this  year 
with  the  Kurvey  of  the  Fails  fnliiidnaif  to  tha  iniiallalitw  of  thw  fowor 
plnnt.  They  had  appUod  ti  the  Chartand  Co.  for,  and  had  obiabiMl,  an 
eilriision  ot  the  period  during  which  they  wore  to  make  the  preliminary 
survey  The  t<iial  ii.i'.  ill  the  Hood  season  running  over  the  Up  of  the  Kalln 
vaa  S.^.OOO.tKK)  If. I- ,  or  about  five  timce  the  amount  running  to  waste  at 
Niitgarn  Follt.  The  F'lUlt  vroro  situated  in  a  great  mineral  centre,  and  in 
one  of  tbo  iKialiliieitt  countries,  probably,  in  the  world.  Within  a  cjm- 
paratJvi'Jy  few  years  they  xhould  see  a  great  power  city  corryinjl  00 
innumerable  ioduttrien  siipplicil  with  clectrimi  power  from  the  Falifc 

tn   :l.'Miti::li  t.:-  1  riri i Il riiilwiyj,   liinl  Ni:i;^>n  I'llU  were 

-111  p'\Mij  purtri  fir  lii\tr.if;'.."r  r.rin  1^  rtluir.  nuiir  .  tin;  tiprrntl -'n  nf  ?aler 

w<irk».  alkali  works,  anil  many  other  manufacturo*.  lit  two  directions  it 
mtghiboloobod  nfon  lo  etitoto  tfaattbo  yowtr  tfontha  VietoitoFaUs 
wo«Mb«andonaki«oaoa1o,Anlla  oonaoetidB  with  Iboomatty  a 
coitun  prof^Tie^r  and,  sixund^,  oo  a  ooHptr  oradootr.  Tbolr  OBtlaoaH 

reekuiii  a  iliiii  !be  cost  of  pulpit  Vf  «  10/MM         pkBl  WOUd  bO 

approximaiely  £S0  WO 

ABOH  BLECTKICITY  METER  LTD  -The  direocorfi'  report  for  the  year 
to  Sept.  30  stales  tb&i.  ait^r  piuviditig  for  ^'eneral  charges,  depreciation 
and  share  of  ex]<ensea  and  dlscouiU  on  i»«ii>r  of  debenture^,  the  net  protit 
WHS  £10,(j7'.<.  193.  Id-,  which  will  be  applied  to  n-move  from  biUancx-sbetl 
trading  loss  of  ltWl-2  iSi.Mj.  U  9d  ),  !<el  aside  for  deliantoio  anikiOK 
fund  (£'J,.'i00),  3}  per  oent.  on  account  of  preference  dividond  in  OtToar 
£;),I2.',  Hs.i,  leaving  £tl2.  9b.  4d.  to  be  carried  forward.  The  direrlor* 
'tote  that  thu  demand  for  meters  continues  to  increase,  especially  in  Oer- 
many,  and  Uie  buMoc&s  in  Koglaad  baa  also  ai-iiumed  a  brighter  asvMt. 
Tlie  additional  {aetoi7  bnildiogi  ia  Sohweidaitx  were  OMngMod  oam  in 
the  fmx,  and  lb*  {aoililiw  tfioa  alrtained  have  ooasldentblr  ht/tpti  to 
improve  tK""  rr^r^ti  nl  the  year's  trading  The  new  altertafinr;  current 
motor  met  '  pin  -  i  ,u  the  marliet  Eomc  time  back  appear  t.j  iii<  i  t  with 
favour.  The  dernand  fur  the  <loubl«  tiirifT  nioter,  the  tinm  xwiteh  and 
other  recent  Inventiontis  Constantl|]r  incrt'nsiog  and  Prof  Aron,  wbo  in 
mainly  rekponsiblii  lor  tbeir  ■SaitiTa  design  and  cooiitruotion,  continnan 
to  devote  his  attention  to  tho datalanniant ol  oU fa^aiinnMaii  aoaooetod 
then  with  Tha  InuMler  booka  anil  ragiatir  ot  BMniban  tiHll  ko  I '  ' 
from  2«lb  iiist.  to  IVi .  IT  iticlttisive, 

DB  BEBRS  OOMBOUDATED 

Milciirlll  nt  the  meeting 

licbting  st  it  r  n  I  be«n  completed,  u  i  l  tin  .^  .rk  m!  coiistnMtillg  nd 
electric  trauiwa>  Ui  AJcxaodcmforiteiii  wm  well  forward. 

GBMEVA  TIUHWAY8  CO.    LTD  ) -The  lepoit  for  the  ycttf  ended 
Sept.  ZO  klatrs  that  the  gros*  prolil  ou  the  wurking  ot  the  ISvrjss  cmnguiy 
was  tllS,400fr..  and,  after  making  provision  for  debit  balance  of  l'l,Sr 
<tc.,  the  balance  was  .Vi.S'iOfr.,  wbiali  bas  been  carriod  forttaid. 
gro»s  revenue  was  1.9.'>3,4'^>fr..  against  1.800,778 (r.  in  1008,  ^oat  ( 
diture  l.T4'.',O.I7lr..  a;;Ain5t  l.Tl.UMIr.  Th«  ntiO of  (xpanMO  l« I 
was  W  !*!>  per  cent.,  againat  Vi'B  per  cent. 


NINES  CO.— The  ehalrnum  (Sir  loOi* 
1^  la*t  W'fk  that  (he  electric  powsc  and 
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LAKOASTER  AITD  DtBTKtCT  TRAMWAYS  CO -Th.-  .  hIlirm«^.||^fr  .\ 
ut  th>'  UK-*  tin*'  :ii  S  auriJuv  ri  f-  rr'-.l  w  the  jir^jv^^r'-l  i  i.:.  hu-'  t,t 
lilt  -jsum  liv  I.SDi  ii^u  r  <  'ir(nrat«on.  tollnkil  with  ihvu  prMent  eletlric 
trarowaiy»  the  rompstiT  had  hwi  »n  opportunity  t««  or  Ihn*  yaan  afo 
u(  «i>lllaV'  their  unil«n«luiiK  lor  CtS.OM,  kad  daring  th«  jmi  thty  had 
bad  other  opportanili(<s  o(  dlapodDR  <4  tbeir  ptopwt/,  but  bad  not  dona  id. 

■AT  MTVAT  riU  APPUAItan  (ITS.)— AJlhoosIi  tha  aotamatie  lira 
■lann  industry  1«  a  cionparatiTt^l;  new  mm  \m  tht  UnMad  Un^docu,  the 
I  of  tha  Sluy  Oai«ky  Kire  AppliMOsa  (Ltd.).  wMA  w*  pre  below, 

f  ir  tin  «»•     isM-iiibt  r,  thf  Ihit  report  of  sny  companr  ent'»t;eJ  in 

undvrtlaiul  lhat  thia  iui:uuie  nf  auocetis  haa  been  oj)laiiieij  wilhout  tin; 
UTrtiiywy  h>T<iif  '1*  'frtr  V*  '"""*"•"  ^^"f*-'"  «~  Jt— \v, 
learn  (hat  the  Hay^tiUway  Ca,  now  that  the  magnltad*  «t  thab  Inninf  -  - 

a!:ii  thr  lnw  averaL'*  an.l  mixinmm  firr  lo"  nnor  n  tcnri  of  vrars  MM-ma  t.i 
tlic  d:rL'.titrd  Co  ^viti:ANt  :>  ^u^-ii  1 1  i  n ,  uri-  tilmiit  tn  a-ik  tttr  In-i.u^r.-f 
Cumpautes (Ogive  lu  tboee  whom  tb«  MuUmw  UN10U7  iuipro\«  thtu  rl-k» 
>y  lha  wwnUfca  Maj^htmtf  mw*w»  Hm  WWmIbm  irtrtt  «ImI  haabarn 
auMMi  te  aooM  tiM  In  the  Cnl»ilM'i  Thtn  eaa  b«  no  qnctUoa  that 

the  jndlnlodi  and  ■at)in>lit:i'  n'lopllga  «f  <ut'1^  ^MtrmM  ..f  iWr  alann 

toalniMgnU  aa  are  offrr.  1  t.^  ::i'-iif«M  by  the  M.ty  dui'v.kv  r.i  iia*  i]»r.(- 
iiiucli  to  nxttiw  Ihx  nuvil.i  t  i  f  firfw,  end  coi;  <- [ii- ntlv  li.i    >ci'.cj  1m 

Ii:.ilrlinrv   jjill.lil    t'-i-    ll;  .Mr.ilK'     (!.JIV  [i-»:ui  •..     ■••11.    will    .|<;uhll.--,  itl 

r<c»i^'nit:on  of  i«uch  ]Tii'.li  n1  ;ri--inanri*  ai^atii^t  d^symWr.        tiff  cutiti^uit  > 
ai^icatiaa  aveiv  wi»'ii)>Tuti"ii. 
The  dirwtor*'  n  p  ri  t  >  N'n    l!!  nhowa  a  profit,  after  providing  f  ir 

<lrprc,-iati»n  of  -.^'-.-'k  :in.l  iilai/.,  <;t  l"-'  '>:i:i,  ll!-..  ;M  .  «"|iia!  lo  s  Jiviiiwd  .ii 
Hit!  lit  prr  I'rnt  tip  u  ihr  i-.  u-i  .ii'itil.  1' Lf- liirict.  it  -  iic  ti  a'  .,Ii'i  t- 
make  good  the  dclicienoy  ul  i*.  'id.  »bioh  a<i'iu«il  •iunn^'  the 

awUar]«an«lliwMm(Miy'airMkiaf,«a4  naewMBd  writinc  ofi  »xhi 
btlioii  espcnaf*  £71. 9!i.  71.  and  £1M.  7b.  ii.  from  pwUminary  eipenxes. 


lorlhapaal  16  mooiha 
.    SiDM  tha  laat  meel- 


aanylti!?  thr  tialanr?  fntwar'l  Kxhibitin?>  pxfx-ni 
h»»ealri:idv  U,i;i  cli.ti^'.ni  '  .iL  -t  i- 1; ■  i .  ut  ivvoi, 
inft  th^  I'umpuny  h&\«  yiui  in  -•inieof  Ihe  lar^C'<t  in >UilUtioO(  of  aulomatio 
alarnm  in  «ii>tenei'.  and  the  direc'oti'  beliere  that  that  napplifl  to Haeua. 
J.  it  r.  Coataoooatitutei  a  world's rtcurd.  while  th<i  prrfer^nee  «hown  for 
the onaipaajr'B afidiaiMea by  theRraal  raila'ar-  nn.i  ir.nr.  ifn  inni-  h»\  iiv.: 
aipart  aiigiliaaiiag departmentn.  and  thconlcn;  ih'm^i-.i  i-n  n  )h<ii-.  ii.~i:k: 
lalion- or  eiti^ntiion^  fn^m  Oliu^'ow  roq^nrTiiin:;,  Mih-i     H.iiii-ii  ,  '  A  H 

M.  Viii-.,n  iiri  l  iitlKT'    mil -I  ii.i      /.iiilii.l  II   liu'liis  >.T;ilif  Mlit'  l.i  '.III'  lijir 

holder-.  Th«  favourable  lire  lo^n  rx|ieneiice  tiiia  berii  iuaiiitain«.d.  and  in 
no  ca'*  whern  an  oatbnak  baa  ariK>nai"d  m  ao;  building  protected  b)- 
the  compAny'n  ijrxtcm  ha»  danage  exeoeiled  noninal  Kgarm.  (A  nambi'r 
of  in»taikc*^  are  quijt<~l  in  tlir  r<  iMMt  i  A iiplication  oao  reeenlly  bi  cti 
inadi!  ti>  tlif  Louduii  (  i  ui)!.t  (  uum  il  t  i  |  orinisaion  to  traooniit  v>  ilie 
lirtropolitan  tire  Brigade  atatincu  i^ailK  nx-eired  Inm  the  eompanv  ^ 
watfant  Oitf  IwHillgltfua,  and  ikt  Oonaail'a  tenaa  are  now  oadw  t  -,u 
stdmUoa.  8a«efBlnddMaiiatfli«toi«adaitkti«Mb>Mbe«iSiled  »»  > 
the  ooni|iar.;'i  appantm,  and  protaetMl  buildisga  have  been  pla<^e<l  in 
coniiMiion  therewith.  It  U  Mated  that  the  raloe  ol  the  prupertv  nm 
tFct«<l  b}  the  oonip«ny°ii  Bp|>llaneeeeioe<«l»  by  miUieniol  p»i;nd^  irrliUh' 
that  n>T«ra4  by  all  other  exiatiiig  ^yalem*  ol  aimilar  inirui  %v,i)ii>i  U.i- 
Brilisb  Kmp^re,  and  tbi«  pre  enkneMv  !»  claimed  to  b«  due  M.lciy  Ut 
the  esMOtiu  merits  of  thr  •yolt^m  and  ncjt  i.i  i  ,i  .  iii  ii  in  preoiiumn  li\ 
the  AseoriaU  d  Firr  Insuranee  OfficcT.  An' i» man.  ui'Dla  have  bn  a 
enlfTcd  into  .Mill  111  Si>ri<' InlllI^■.rirUe  de- TiIi'phoDt'a.  t'arlj,  todavelup 

I  .•  J  .-I  I!.  Il  |iu,;i  !.t  llic  iu;.!u  v  ai mnK'niient- hatv  been  ettended  io 
>..ri  liii  [uiri  t  'A-,'  I  mi-^J  Kiii>;  liiii'  ani  binii  h  c ■tabU-linieiit'<  have 
l.-('<'n  0]»»'Df  il   II    I'   ■     iiw.  lj'.fr|H>rl  iiii.l  Mini   '  ■  ■! 

MORXCAHBE  TRAMWAYS  CO     M  the  mm  tinx  vn  Monday  the  chair 
man  laid  negotjatii  r-'  vtirri  pr'>crediri^  »Uh  the  local  authortttM  (or  lli" 
conversign  of  the  onipanv  »  traiir.Mijd  to  electric  traction. 

SOUTH  WALES  ELECTRICAL  POWER  DISTRIBITTIOM  CO. -An  •  xtrit 
uisliiiaiy  ui<.|||iii».'  will  bi'  Ik'IiI  un  Ivc  '.•  t<i>  aiithoiise  the  creati^m  and 
Uum  of  the  third  £.W.iHiil  debentuie  -r>i-V,  «hi<'h  the  company  will 
pteeenlly  be  enabled  to  i- vje  under  the  provi«;i}nn  i>f  it*  act,  la  napeet  of 
a  further  tmbacripUon  of  I'lr^i  tHMIoI  ordinary  f  h.\r<>  eapital. 

•TOOK  EZCHANOE  NOTTCU  I'he  S!<>i.'k  Kichangc  committee  have 
baen  aiked  toapp  i  ^  '  -f '  lal  m  UUmk  du^'t  in  and  vrant  ijdntations  to  a 

lorther  iceoe  ol    !  '>    'rdmaiy  BharC'S    i'.t  ]<iiiil.  of  ttn'  '  i.'.-iifM 

Kltttrie  Sttimif  Ci  r/  u.  [!  m'.|.  and  a  luitber  uiae  u(  6,000  (ler  cent. 
£6  hOj  paid  enoMiiatita  preferenoe  ahaiea  of  Ii'.  Hrniry'a  Trirgnph 
W«rk$  Ci.  (tlil.i. 

«HT  mu  *  riHAHA  TXI.EGR  AFR  CO-  (L10.)-The  director*'  report 
for  the  half  year  radeii  June      i.tt<<s  •hat  theamonnttoereditol  revenue 

id  t'H4,.'i>*l  'll«  7i)  it  -iiiM-i  1  : 1.' II 1.  in».  lid.  for  the  corn-^piindlni; 
hnlf  v.nr  .^f  I'-'ii:'  |■v|.l•Il^•-  hiiw  li« «  £'.£),IS*  Us.  .Id  .  »i.'»inBt 
t::i3,Ual.ll«.  Sd  ,leiavingi:U,U.S.  ITk  id  which  ijadded  ill, 412.  t-Hd 
Intifast  OB  iavaelMois  and  £710  15^  id  ftom  laatawBut.  making 
tlijtl9.  tSa.  Ad.  Tha  dlrectom  pri'pose  i.aytneBt  of  7a.  per  iliare  on 
ncoount  u(  iineanof  dtTtdend  t>  .luiu  mi.  llml  nn  tirtit preference »kiire«, 
takuiK  il-'.i-i'i"  la..  Waving  fl.'i^'..'  I'.':-,  -.I  t  ■  i  any  (onv.nd  Kiptnies 
d  reiiaifiiii:  rubles  during  the  hulf  year  aini'iii.ted  to  tH.l.ty.  J"i*.  yd.,  or 
£l,'il1  ITa.  td  le-ix  than  for  the  eom«i|>ondingt<«rio<l.  Tliii ia, itowever. 
exclusive"  of  a  fiirtlirr  expenditure  otX.t.  triT.  IHk.  -Jd.  icharged  U  rcsersei 
in  ifj.i'wi  i  f  I'l  J;n  of  new  eabla  u««d  in  February  Unt  in  tli^^  r^-piii 
and  piirtiil  1  II.  I  i  f  the  St.  IiUCia-St.  VInoi'nl  Mvtion,  »!■  li 
i  itrrri;;!!.  I  I  .  ■.  I  .(:i.  i  Ji  .iMrl.iini-. ■^  iii  Sept  I'.ill'.'  The  <  u:ii|i.in\  • 
rt],i,ri:ir   '.'nu       Hiiir-,  IIiumh-.      .ii  charlefed  to  the  I'ubii  Subutannti 

I I  U  ,;ra[U!  *  1,1  in  .Se|  t<  rilni  lit  Vd  tepmr  one  ut  their  cable«,  bat  the 
charter  hiM  ainoe  eipiteil  .m  l  'lie  nbtp  hai  rrsuoned  her  ordiuuT  work 
on  the  cooipany'a  ayntnu  i';.>:  l>aiuab  eolonlen  of  iU,  Thorn aa  and  S(. 
Cloix  bava  renewed  thait  «ul**idt««  lor  a  (ttrther  Uve  yean. 
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Sam  iDHBidiiwmtif  havu  bovu  sugi<e»to<l,  \>y  tlie  elertricftl 
■Mtioii  of  Ut*  Loadon  Chamber  td  Conuneroe,  to  thu  Ilunw 
OfEce  reguljitiuiit  for  factories  in  which  "  iiailiiini  "  rluitri*' 
prauureft  aie  eiuployed.  Whuu  t\m  reguUUuuK  wettt  lir^t 
paUial]«(l,  w«  pointed  «nt  tbtt  th^  o^ght  to  be  {dentin)  wit  h 

the  I'.. ml  c'f  Tra-If  rL'Liil:i*ion>,  aii<l  this  point  of  view  has 
now  be«D  aiivnoced  once  more  by  the  Cliamb«r  of  Comiuerco 
Obviowtf,  two  wto  of  ngdttioaa,  not  in  perfect  kgreewent^ 

wiiiili!  tcml  to  create  conHlsion  an<l  a  fi'clin^  of  lu'wiUiermcnt 
in  tbo  owaer  of  a  imcUtry  coining  iritbin  the  juriwiiction  of 
botb  novemnuiit  dapaitments. 

A.NuTIIKR  i^wiDl  i»  hroiight  forwani  l>y  the  <  hnniber  in  the 
«b|eet3ii»  wrt  eat  od  pi  Sl<  of  this  isaue.   It  ie  Kuvdy  em- 

ceivahle  that  the  Home  Office  regulntioii^  would  bo  rij,'i<lly 
enforced  in  the  lt»tiu^  de|jaruueut  of  iui  electrical  manu* 
feotoiuig  works,  becaiiie»  os  pointed  out  by  the  CSuinber,  it 

wouM  l  i?  quite  iin[Kkssible  U>  comply  \ri"h  thf-m.  In  ^jii'e  of 
this,  however,  the  rajjuUtioii^  m  tiiey  slaiul,  are  nuiioubteUiy 


applicibic  ti>  Mich  i-.i--.'--,  ..ii'l  1  .iiu  ^hvvnld  th»;refore  be  taken  to 
lice  that  tiiey  are  not  uia>ie  titiat  without  souic  Mving  claune 

being  iaeerted  providing  for  tlw  exempliMi  of  leeliag  nod 
•hniUr  deputtnenta. 

Mh.  .T.  F.  C.  SnkllV  I'^pcr  ou  the  '•  DiBtributioii  of  Elefr 
triciil  Knerg)  ."  ix-ail  at  tiie  luistiiutioii  of  Civil  Engineers  lost 
week,  i»  »  |K-culiar  mixture  of  matter  suitable  fur  an  elemcu- 
tmy  toxt-liook  auil  controversial  matter*  inviting  debate  from 
uxpericiK'tMl  electrical  enjiineein.  We  jnt'ilish  the  otiicial 
alielruct  of  the  l'u{K.<r  in  another  column.  Mr.  Hmxl':>  con- 
oluaion*  a*  to  the  Umiu  up  to  whidi  k)«-preeMire  diatrfbiiiioin 

is  economical,  and  tho  linii'i'ig  economical  pressure  for  trani?- 
iui*«iou  by  unUergruund  cables,  are  *oiaewhat  at  variiuice  with 
recent  praetke  in  tlib  eonniry,  and  it  ia  to  be  regretted  that 
wo  are  preveiitcil  from  publishin^i;  the  sie|>8  of  reasoning  which 
led  him  to  the«e  cuuciu*ioii».  We  cougratulale  Mr.  &t£LXi  on 
the  lioBoar  whieh  he  haa  earned  at  the  hand*  of  the  pweat 
engini.r!iiu  iiistitulion  in  li,ivi:i„-  U.v\  his  I'.ijiii  :iic:»ptc<l  for 
di«(.'Us8iou  at  their  general  meetings.  On  the  other  band,  mmy 
di  the  leadiaR  electrical  engineon  who  are  not  inetnban  of  the 
Iiistit  it:  .11  i,f  fi\il  I'ii;j;iDecrs  will  Vk.-  unable  to  take  p%rt  in 
tbe  discu»«iou  ou  the  Paper,  and  neither  the  full  Paper  nor 
on  it  toMf  be  puUiabed  in  the  tedmical  newip^en. 


It  is  to  be  ngretted  that  the  Institatioo  of  Cini . 
has  done  so  little  to  recognise  one  oCtibe  moatialn«BliilagpBtB 

ill  pmiuotiug  the  progress  of  the  engineering  indoMriM— viz, 

the  technical  I're&s.  While  the  younger  and  more  progressive 
institutions  invite  the  editors  of  the  leadiag  engineering 
jHipcrM  to  i>t-iid  rcprcsuiitativea  to  their  meeting^;  iiti<{  welcome 
the  wider  <li6cu«sion  of  important  ({Ueritions  luid  the  wider  and 
speedier  dissemination  of  the  views  of  their  members  which 
cm  be  affectad  hy  this  nieaaa,  tiM  Inilitntion  of  Civil  Engi- 
nijcrs  <\'-  tri'f;  clo-.  ■!  .(-'or.-i.  We  tru^-t  thfjt  fhp  ('onnri?  cf  the 
lut^itution  wilt  «oou  allow  itself  to  be  actuated  by  the  broader 
views  wlueh  now  prevail  as  to  die  usefiilBess  of  pnUidty,  biit 
in  the  mejintimc  we  would  ur>;e  elc'ii  i.  i!  ■ii::nu  rtiii  to  offer  the 
fruit  of  their  efibrta  to  the  litotitutiou  oi  hiectrical  Engiiieers. 
In  aaknowledgment  of  the  idndneai  of  the  Institatioo  of  Civil 
Kugineui^  in  allowing;  the  Electrical  Eugiueei^  to  meet  in  thf 
lecture  theatre  iu  Great  (ieorge-street,  the  meetings  uf  the 
latter  Institution  are  open  to  all  members  of  the  Civil 
Engineers.  Th'.^,  -uiy  meniWi  of  b-jth  In.stilutions  may  rest 
assured  that^  in  reading  hi*  Paper  before  the  Instiiutiou  of 
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'Eleetric«l  Kn^tneers  he  will  be  at  the  s«me  tini«  reading  it  to 
as  many  membets  of  the  older  lasUtution  m  can  to  kttend 
ilM  meeting. 

While  it  is  pKiesible  to  give  a|iiiroxiTT!:ite  fi^'ures  of  the 
mvii]|[  effected  bjreoQveraioa  from  ateam  to  electric  driviug  in 
-eolliwia^  ttn  ^no  imhiiu  enjto  efltet  an  exut  comiperison. 

As  a  matter  of  ftn-t,  \  '»t  v  few  LDllitry  owners  liavc  any  Mea 
as  to  how  much  it  costs  them  per  aanum  for  power,  and  the 
WHte  ia  ofteo  ^ipalliiig.  We  know  of  «  eolliaiy  eontistiiig  of 
three  ]>iu  where  the  coiuumption  of  the  various  engines  vari<  "i 
from  OOtbw  to  801b.  of  coal  per  horse  power-hour.   The  worrt 
theft  of  K  mun  pumping  onginu,  situated  some  40Oft. 
feelov  giramii.    At  the  surface  the  sUiom  pressure  is  lOOlb.  per 
square  inch,  but  at  the  atop  valve  of  the  engine  it  i»  only 
35lb.  per  gqo&ie  inch.    This  is  perhaps  au  extreme  instance, 
>1nit  ttm  an  many  almost  as  bad.    It  is  no  ancomrooo  thing 
to  •«(>  live  steam  pipes  passing  down  the  sliaft  with  a  veritabio 
xain  of  cold  water  fallixtg  upon  them.  Long  lengths  of  unlagged 
•tatm  pipwig  in  tbe  open  ase,  leeky  fiialbi,  in.,  an  the  rule 
rather  than  the  exception  at  coal  pita,  and  it  Ices  not  require 
«  very  h^ghlj  trained  ei^aer  to  diaoover  ih^t  inimenae  aums 
«l  uofl«7  ara  bebg  vaated  «fer)r  iaf.  However,  it  is  to  be 
hoperl  that  th(^  time  of  s-iicfi  tilings  is  [ti.s;,  iind  th.u  coal 
owners  will  appreciate  the  great  economies  which  maybe  effected 
lijpiirchMiug  thik  eleetrkal  energy  from  the  power  companies 
■t  ntea  with  wUeh  tbajr  dwrnadvea  oaimot  poanblf  oonpate. 


The  principle  of  steadying  the  output  of  an  engine  or  motor 
which  haa  to  deal  wiHi  a  mpidly-v«rjriiig  load  hy  storing 
enofyv  in  ft  flywheel  during-  I'l,'  moments  of  light  loaii  ftnd 
taking  it  out  again  whvn  tbe  denuuid  for  power  rises  above  the 
aimage  ts  ml »  aew  ona    AppliaatiaBi  of  this  principle  have 
been  made  to  numerous  ]/iii'|KiiieB  where  tho  fluctuations  are 
vary  pronounced,  both  in  magnitude  and  length  of  cgrele.  In 
ntlKng  millii,  for  inetaoDe,  huge  flywheels  have  Imw  uaed  for 
overcoming  some  awkward  peaks  in  the  load  curve.  Ingenious 
•daptatioaa  of  the  idea  to  mining  work  aredeooiibed  in  artioki 
«a  ehotrioal  winding  plant  wlileh  we  publiah  this  week. 
BaMdMMenriagapnctically  constant  demand  on  thi-  central 
itaidoili  the  amogaments  adopted  liave  the  further  advantage 
«f  avoiding  startmg  reeietances  entirely.  These  advanugee,  it 
ia  true,  have  been  aaoiind  by  the  introduction  of  additional 
machinery,  but  it  may,  neverthcleM,  be  vxiMcted  that  the 
apparatus  is  quite  as  reliable  as  tbe  large  starting  resistance.^ 
which  it  replaces.    A  considerable  aiviiig  is  certainly  effected 
by  the  reduction  in  the  she;  of  the  {wwer  plant,  nuvle  ijo^siblc 
by  the  application  of  the  ilywiieul  principle,  but  wheibor  th)» 
gain  is  offset  by  the  auxiliary  machioerynecoiaary  can  only  be 
decided  case  for  case.    .\  .soniowKat  simiUr  application  of  the 
Hywhccl  principle — viz.,  regulating  the  field  automatically 
when  the  heavy  load  eomea  oa,  aft  lhait  dm  motor  tmida  to 
alow  down  and  the  flywheel  ■mppliei^  energy  to  the  Rystem— jr 
made  in  the  case  of  tbe  electric  driving  of  heavy  rolling  mills. 
WithMt  an  amngemflBt  tnch  aa  tfaia  it  wooKl  ho  diflenlt  to 

fin.l  a  motor  iMiahte  nf  driving  heavy  roDl  whioh  tiiwr 
enormous  variationa  of  power  demand. 


On  another  page  of  this  issue  will  be  found  a  description  of 
the  Fife  and  SeoUiih  Gentnt  Power  Sebemo*,  each  of  which 
gives  every  promiM  of  a  moat  ammuiafal  eatwr.  Situatad  in 
the  midst  of  large  coal  fields,  which  arc,  comparatively  8|)eak- 
ing,  in  a  virgin  oondilioo,  there  ia  no  apparent  reaaoa  why 
they  ahauid  not  fnlfil  the  moat  aangaina  bopaa  «f  thair  pra- 
moters.  Tho  FBa  scheme  Is  in  a  much  more  advanced  state 
than  the  Scottish  Central,  and  the  demand  for  power  haa 
become  no  urgent  in  both  areas  that  pilot  atations  have  been 
erected.  Although  indnatrial  manuftetnifag  works  of  almost 
.  vrrv  'Ipscriptirm  will  V>fl  jtipjiHiHl,  tfu-  urniiter  part  of  the  load 
will  be  due  to  the  coliierie*,  and  tbe  load-factor  will  be 
vaiy  high.  Many  of  the  ooal  pita  heap  their  maefainerjr 
working  24  hours  a  day,  and  as  a  large  number  of  the  motor? 
drive  pumping  and  ventilating  apparatus  which  works  quite 
oootlmwnaljr,  ae  dtatinct  from  wf ndfaig  and  baulhig  gear  wbkh 

wiii  kR  more  or  le.<'<  interniitt<;nt1y,  thatWtOf  Maigy  toaolUory 
owners  will  naturally  be  very  low. 


In  our  Notes  last  week  Wi>  cnninK'nteil  upon  ;he  ii  ilices  of 
application*  to  Parliameat  for  powers  to  construct  tube 
milways  in  London  and  also  npon  the  notieea  of  the  varioaa 
electric  aupply  com  pan  tee  in  the  Metropolis  who  desire  to 
extend  their  areas.    In  another  eolomn  we  cooelude  the  list 
of  notteae,  but  a[>art  from  the  two  matters  montioaad  above, 
there  are  less  features  uf  irajwrtance  than  last  year,  the  number 
of  Bills  being  also  coosiderably  fewer.  The  London  County 
Cknmeil  ia  introdaoing  a  Bill  to  enable  Metropolitan  Borough 
Councils  to  undertake  the  wiring  and  fitting  of  consumers 
premises.    A  simikr  Bill,  it  will  be  remembered,  waa  with- 
drawn in  1902  mainly  owing  to  the  opposition  of  the  London 
Electrical  Contractors'  A-^sociation.     This  Aasodation  has 
already  pledged  itself  to  offer  the  most  vigorous  r>ppn<!ition  to 
the  present  measure,  which,  by  the  wa}*,  is  somewhat  more 
coropreheusive  this  year  inawineh  as  it  seeks  to  omtbla  tbe 
Borough  Councils  to  borrow  money  for  tlic  aliove  purposes  as 
if  such  expenditure  were  fur  the  purpoees  of  the  Electric  Ligbt- 
ii^  Acts.   If  the  County  Council  agrae  that  no  watk  of  this 
character  ^.liall  bo  done  by  ilircr  t  klratir,  of  cotiree,  no  opposi- 
tion will  bti  made  by  the  contractors. 


TiiF.  London  County  Council  in  it«  Tramways  !!itl  seeks 
puwers  to  construct  wlditional  lines,  but  tbe  most  important 
liortioD  of  this  Bill  will  be  that  relating  to  the  aboUtion  of 
Section  33  of  their  Electrical  Powrm  Art  of  I  WO.  whfrh  gives 
the  Borough  Councils  a  veto  as  to  the  system  of  traction  to  be 
employed.  Several  provineial  manidpal  Bills  adc  for  powan 
i>f  the  usual  wide  character,  but  as  we  have  more  than  once 
poiuted  out,  these  may  now  be  quito  safely  left  in  the  hands 
of  th«  PoUea  and  Sanitary  Committee  of  the  Hooaa  «f 
Commons.  The  Bill  of  the  ^fn■1■^^ay  ,V  Thames  Cmal  Co. 
seeks  authority  to  cany  out  certain  structural  alteiations  for 
the  adaptation  of  the  canal  to  electric  haulage,  powan  for 
which  were  ohtained  in  1  D0"2.  'I'he  Aretriip.>litan  Pneumatic 
Despatch  Co.  proposes  to  establish  a  system  of  pneumatic 
transport  in  London  in  aacordanee  with  tho  acbame  explained 
by  Col.  K.  E.  CKOMiTtiN-  to  the  lloyal  Commission  on  London 
Traffic   The  question  of  running  powen  will  once  mor*  be 
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nitui,  tbis  time  by  the  Blackpool,  St.  Amm**  and  Lgrtbam 
Tntminty*  Co.,  who  seek  ooinpuUnrr  running  power*  over  tlie 
Blackpool  CorporaUoD  linM  under  preciaety  similar  eircuta 
fltaiMM  to  tboM  It  KtvoMtla  hafc  SiHioii.  BqrMi4  the 
matutra  rafaiml  to  M  oHitr  mm  mImbim  of  imporlaaM  «n 
(ropoMiL 


   L — In  ooonectiou  with  the  proposed 

tttmorial  to  tb»  lato  Prai  Fiiuao,  HM.  dw  Kiu  hM  been 
]iUm«I  to  «Mitrib«to  £50nid  H.I1L  the  Qaem  £100. 

WiitlMs  Telefraph  Notw. — We  air  inf<irmed  tlut  the 
Telefunki;ii  s\  .hLuiu  uf  wireless  telegraphy  ha-i  Keen  inetalled  on 
tbf  Nantucket  ltf,'htiih',(),  in  place  ol  ih-j  M;ircoui  lyttem, 
trbich,  as      iiitnouueeii  a  few  week*  ago,  liai«  been  removetl. 

Platinnm. — The  KiusLin  platinum  minea  in  190H  p>rotluce<l 
13,'2lOlb.  (avoirduimia)  or  <>;  ahort  ton*.  Thi«  i«  a  deerence  of 
2771b.  as  comparod  with  the  previous  year's  product.  Most  of 
the  output  was  exported  in  tlie  form  of  crude  material. 

Kixf'i  OoU«(«  EntinMiiBf  floeiatr. — It  has  lieen  decide<l 

to  hold  the  eleventh  ilmner  of  ihifi  .S  u  it  ty  .>t  the  Hotel 

Cecil  on  December  iDtli,  .iud  l'tof..l.iLTboiuiiuii,  L[,.I) ,  F.K.S., 
hiL>  coiijioiitcil  t'l  t.iki;  the  chair.  .\ll  former  "tu'lmit^  and 
f rieiuls  .IX t'  Lai  LK'uUi ly  invited  to  take  tickets,  pnco  7s.  6d., 
whkh  may  be  obtainol  of  either  of  the  hon.  WttM.,  ISnmt*, 
F.  W.  Cramer-IiobcrU  and  B.  O.  Cooke. 

Opaniaf  of  tike  Hall  Oorpentloa  Talepbone  Enitaat*. — Thv 
tolepboM  qrttem  which  the  Hull  Corporikti  in  h»i»  oiwtiud  in 
^ffoMau  to  tbR  National  Telephone  Co.'*  t<.xc>i.invr  m  that 
«ity,  WM  opanad  on  Monday.  TIm  amr  ext  han^o  has  bi<on 
derailed  by  Mr.  A.  R.  Bennett,  aod  fa  tUe  i  fui  i.ooo  line.i 
■nd  190  jynsliao  linea.  The  coMrwtore  wm  W.  I.  Henley's 
Telegnpli  Worln  Co.  and  the  BrieeMo  Bell  Telephone  Co. 

PersoDAL — W.'  :ire  infonn.'d  tliat  Mi  Mn^gnoi.^  Hfaphy 
has  retired  from  the  |Hk-<itiim  nl  clocli  ica!  eiigiiicL-r  and  sciciilitic 
Adviser  to  tlie  rhuiix  Fin?  Oltici?,  .iiul  is  .succoodeii  by  Mt. 
S.  11.  (.'.  Ivii-inoll,  who  h;i.-i  f'jr  noiiie  liiiR-  [>ji.«l  .u;li!d  ^  »ileclri'"il 
enpTieor  to  the  C(iiii|i;iiiy .  Tlic  ilin'cUtrs  hare  retained  Mr. 
Ucitpby's  services  as  coiuultiiig  i^kvtrical  engineer. 

It  is  announced  that  Prof.  NL'in^t  i>f  C  .;tmi;in  lias  lioen 
called  to  Berlin  m  Director  of  tiie  Institute  tor  Physical 
Chemistry. 

Der  BtectTOteeknieebe  Vereiii.— The  25th  anniversary  of 
the  Electroiechnischer  Verein  was  cplcbratod  in  Berlin  on 
Nov.  22tA,  as  prevknuly  atmounced  in  these  columns.  This 
«|¥Ortaiiil]r  mi  Bade  oea  of  for  presenting  a  silver  tablet 
•tnA  in  DHMMynf  Wanur  vwSienMiw  and  von  Stephan,  to 
Bmn  WQhalai  VM  ffllMlni^  eaa  of  the  eebbrated  Werner 
Two  hoBocaiy  meaiben  wen  ala»  eleeted— 
Uvd  KaMB  and  Heir  HttmiBMlrtot'  Gomad. 

oSteeUolemipilion.  Date  ol  lisoair. 

-Piobsine   Aeg.  it,  IMI  — 

•  (TsoaeHhMHU  OeL  M,  IM*  — 

Tarite-Tsngti^   Jan.  19, 1904  „  — 

O^jsniM    I'lmtnaribo    Jn^  Ul  IMM  — 

Jopitar  JvXeU  tt'lohda)— Nas. 

san  (Bahamas)   Oct  M.  1904  ..  — 

Banta  Cms  (t9a*M»i—m^ 

fT«Mri«,)    No*  ll.m*  ..  - 

BitkA—Taldn  (Alaska)   Nov.  n,  1<<04  .. 

Mui»jubiijBe-~M»jnnn»   No».  15,  IHOI  ..  — 

Si.  KiUa    St.  Th<)Inll.^    .Nu*.  M,  1M4  . .    Nov.  SH,  \MH 

Proposed  Subway  for  Chica(0.— According  to  the  L'ailmii) 
■and  /.';i;7i'i'(n /IV  }:,nt.'  ui  (^'hicago,  Mr.  Goo.  \V.  Jackson,  con- 
sulting engineer  to  the  Tr«ns|)ortation  committee  of  the  City 
Council  of  Chicago,  has  made  a  report  on  a  system  of  subway:* 
in  the  central  part  of  the  city  for  the  several  car  lines  now 
operatiog  upon  the  surface,  and  for  an  exdniiee  of  pa^sengorH 
nxiderground  from  one  street  car  i ystetn  to  another.    The  pVani! 
cover  six  separate  route^  three  for  south  side  cars,  two  for  the 
went  aide  linea  end  one  for  the  north  side  lines.   The  scheme 
MbIw  to  aliminata  the  noeeantj  for  lowering  the  present  river 
ifeniutMb  by  providing  «  aubway  at  such  %  depth  aa  will  give  a 


k'M  1  underground  tunnel  under  the  river  (mmI  throiiKhout  tbn 
down  town  district,  Mr.  .Isck-'OU  estimsfflf^  th>j  L-.\€av»Uuu  t  j 
L^ust  l^l.'t. 'Uii,  r.'T.  The  i'r(ii.rrf>  lo  lit  ]inrrh;i«ed  for  egress 
and  ingress  to  Ui«  lutiuub  v^ill  •■•■.■it  >1.l'Oj,u(.h1  ,  enj^ineerin^ 
incidentals,  11,092,713  ;  d»tllu^^L■^.  iii-unincB  of  cmployii^ 
1624,407.    It  is  planned  to  have  the  sUtions  450ft.  apsjt. 

frato  Lightinc  ^Aeooidaig  to  tlie  Zeil»ehrifl  fir . 

hdadk,  33  turbo^ynaBtoe  of  the  Da  Laval  type  hav* 
ordered  by  the  ProMiaD  fUMrn  RaOwaiya  for  lighting  a  nu 
of  e.xpreas  trains.  The  eet  in  eadi  eaae  ianonMad  «a  top  af  tha 

locomotive  boilor,  and  the  turbine  derekip*  wnne  90  B.F.  at 

20,000  revs,  jier  min.  It  is  directly  coupled  to  a  continuoo^ 
current  dynamo,  which  is  cai>able  of  Mij.jilyihf;  180  ampuros  at 

voltav.'i  'i  iiinii  to  W  vi.its  Fjich  i-;ini.ij;f  oi  ibe  train  is  pro- 
vided with  u     tell  ^tor.ige  battery  of  a  capacity  of  76  ampMiru- 

hmirs.  The  lamps  sri'  (U*ij{nf<l  for  If  volts  .  the  difference  in 
vullJipe  is  taken  Uj>hy  m  u  reiii^lances  on  the  sanie  pniicijih'  a.» 
in  the  Xriii-'  hiiriji,  M>  th.il  the  |ii  i-siu  >■  .it  the  hinip  tt-niiili.ils  is 
almost  cotmlatit  Itl  spiii  "t  ^  .iri;i; ioub  of  the  li;ilt<  ry  praisiire 
at  different  stages  of  chni-;;''  ni  1  diseh:ir-e  'isee  Tn.  h'!-';niif», 
\'o!  1,111..  ]i.  7*<'»K  Noniiidiy  ih.'  iMiiiiiio  :iiid  l»llt<ry  ar^  in 
|i.Hialli'l,  :ind  .inaiigement.<  :ui'  ni:»de  I'v  wliii  t>  a  red  light  in 
the  dnver  :<  cah  begins  to  buru  when  the  battery  voltJtge  htm 
risen  to  that  of  the  dymno.  The  latter  fa  then  die- 
connected. 

Tha  TiimIii  Hallhiihrn  nf  ^i'"  eari — A  huganninherof  tha 
aMtoboia,  aeeoBpanied  by  tha  Pnaideot,  Mr.  W.  H.  Lindhf, 
and  the  Chairman,  Mr.  Santtel  Cutlor.  jun.,  viaitad  MaanQy 
the  central  station  of  the  Hovtb  towwdahifa  ICood  Gaa 
I  Power  iind  Hcatin}:  i  Co.  at  Dudley  Port.  The  atotioa  i*  hi 
the  centre  of  iin  iiidiiMmal  districtv  comprising  1^  aq.  nika 
in  .SiMith  .Suflbrdithin'  There  an?  to  li«  fonr  units,  each  of 
eight  produeers  and  the  fir«i  unit,  to};ether  with  »  complete 
set  of  siiure  lowers,  in  now  readv  for  workini;.  Each  producer 
i- cuicilile  of  gHsifyii!-:  1  t"ii  "i  f-i'd  |>c>r  hour  tliruuL'iioiit  the 
d;i\  Slid  ni;;ht.  Isteaui  is  nuscd  hy  luesns  of  Clini.ix  vertical 
l>oi:ers  Lirranged  for  burning  small  coiil  with  forced  draught, 
Mid  ako  for  firing  by  gas.  Frsiser  iV  C'lialnicrK  coinpre.siwrs 
for  putting  the  gas  under  prc»sur>>  !•  >r  distribution  were  .•*eeii 
in  the  machinery  house  and  two  vertical  WesUikghouite  gas 
eii-iiie«  tiriving  various  cl<-clric  motors  used  in  connection 
with  the  plant  ami  for  lighting.  The  pifM!*  for  convoying  the 
gas  to  Wolverlwmpton,  \Vul«iill  and  in^enuediate  towns  nave 
been  laid  by  MesarSk  John  Aird  A  Sons,  and  are  mostly  of  the 
ateel  locking  type  aada  by  Maflan  Ftifgneion. 

iMMIattaal  Lart  Kilfin  na  fBrwaailnr  af  th 
VhlwaMltr.— Ob  Tnaaday  LonI  KalTin  waa  faratally  i 
Chaneellor  of  the  Uldvaniti)'  «f  GfaNROar.  The  ceremony, 
which  took  plaae  hi  the  Bnto  HaH,  waa  i^tneased  by  u  largo 
number  of  distinguished  |>er»nns,  and  was  particularly  interai^ 
lug  owing  to  the  fact  that  the  honorar}-  degree  of  Doctor  of 
Laws  was  to  b«  conferred  upon  Priuoess  Louise  (Lhtchen.of 
Argyll).  .Shortly  after  Her  Koyal  Highness  ha»l  Uken  her 
scat,  u  pioeessioii,  lieside<l  by  Lord  Kelvin  and  Principal  Story, 
entered  mu\  jm-ceeded  to  the  i  L.-iimsi,  The  Princi|*l  than 
opened  the  ia\>i.eedni^;s  l.'V  i^'-idingthe  Latin  pniyer,  und  the 
formal  iiist. illation  i.oid  Ivehiii  a*  Chance  Urn- of  tiiu  L  uiver- 
sity  was  ]>n"  eede,l  with.  Lorii  Kels  iii  h.ivinL'  taken  the  oath 
imd  «igti«d  tliti  h<"'k,  lie  w.i.-  in\>-steii  wiili  ihe  robe  of  the 
Chancellor  by  Princijxd  Story.  He  then  took  his  jilace  in  the 
central  part:  of  the  rostrum  and  coulcm**!  tliu  houorar^  deo^ 
of  I.L  1>  uii  inthef'.llowiii^-:  IViiicess  Lotiisc ;  Lord  Ailsa  ;  I)r. 
James  ihoinoon  IVittutuley,  F.li.S.,  Ai'nott  and  Thomson  Demon- 
.strator  in  l'.x]n;riment.il  I'hysics  in  the  Uuiver-iity  of  Glasgow 
for  2i  years  from  l»J5;  i)r.  James  Donaldson,  I'rincijial  of 
the  I'niversity  of  SL  Andrews;  Admiral  Sir  .lol.n  Charles 
Dairy  uiple  I  lay,  F.K.S. ;  the  Very  ICev.  Dr.  John  Marshall 
Liui^',  Principal  of  the  Uin'versity  of  Aberdeen  ;  Mr.  Marconi ; 
Mr.  Andrew  Uraham  Murray,  M.P.,  Secretary  for  Scotland ; 
the  Hon.  Charlea  A.  Parsons,  C.B.,  F.RS. ;  and  the  Lord 
ttmiM  oi  Ghagow  (Sir  John  Urc  Primroee).  After  Lord 
Keli^  had  delivered  a  most  interesting  aoldress,  containing 
many  pcrsmial  reminiscence ■»  of  his  e.iily  asaociatiou  with  the 
I°niver»iiy,  the  gathering  bmku  up,  the  Chancellor 
quentiy  entertaining  a  distinguished  ooiapany  to  laochcoa. 
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Vw  of  Beoiahlif  is  FKtaiM  ud  WaAt^afK.—A 

iag  of  the  deetriea)  aeetion  of  the  IxHwlnn  ChamHer  of  Com- 
merce WTti  held  last  week,  Mr.  C.  f.  S['arks  ])rcsidiiig.  to 
consider  the  draft  rcgiilatioa*  rclatirij;  to  tlie  use  of  electricity 
in  factorieB  {TIf  hjlfntrid^in,  October  p.  1 and  i  large 
iiumb«r  of  cotnmuuiciitlons  from  tnembere  of  the  sotrtioii  on 
th.'  -ii'i;  U  was  decided  that  ohjections  idiotild  Ik?  sent  iti 
to  the  Home  Office  with  the  object  of  ««curiDL;  a  '•-•■(-■i  itan'li  at 
the  inquiry  which  will  W  held  in  due  coiiiHi  iti  .lecordiuicc 
with  th«  provisions  of  the  Fa<'tf>ry  and  Woik»liij>j>  Act, 
The  section  have  pointed  •  ur  ^-e,-..  r  ill;,  the  dilficulii.  -  i;i  i 
inconveniencies  which  may  arise  ironi  the  existence  of  tw,ji«.  t^ 
of  rcjniluiiuus  administered  in  thciwiuiL  fnctory  by  two  diffi-rent 
(iovernment  ilepartments.  and  submit  that  the  Home  Office 
reguhitions  should  be  on  identical  line*  with  thi?  propoed 
amended  Board  of  Trade  nvulations  under  the  Kloctric  Li,;:lil- 
ing  Act*  of  l.^Si.'  and  ;  also  thi»t  the  tt-ting  dejiartnienu 
of  electrical  niamifuctorics  should  bv  oxcuiptcd  from  the  opera 
tion  of  the  i-eirulations,  as  <l<iLtri«il  manufacluri.Ts  .iro  mani- 
festly unable  to  comply  wiih  the  rcgulationi!  in  new  oi  the 
special  circuniHtanceii  of  the  ca-<e.  ('oming  to  p>irtMttltrclRnMa^ 
the  aeetion  liavc  made  the  following  suggeitions : — 

CUnut  1. — That  »H«ra»tivr  «;»tcmB  should  bv  sllowoil  in  vi«w  «(  ih« 
advaaUKcs  in  ccTtatD  naiK-ji  o(  cmplofing  ealilcn  run  un  ioulatort  and  t)i« 
adoption  of  ottM  apimivi^d  mathrnkt. 

(1(1111/ -  That  main  diatribaung  boards  vh:>1i  rtre  m  charge  of  a 
KDccial  aitendanl  Uiould  be  exempted  from  th<  f'  Lui;it  hqb  «itb  regard  to 
Ui»  taclosing  ot  5«riicb«&.  The  aectiao  subiDti  tnat  ibe  re^uiiem^ut  as 
to  th*  Mrthing  «f  laiBp-hiddin  wmld  b«  tamiUHOBie  ami  cngRiat  m  an 


to  «trcn^hcn  the  casting;,  which  is  very  narrow,  the  diameter 
of  the  ring  being  considerable.  There  i»  a  very  small  lojul  on 
Sundays,  most  of  it  lieing  due  t"  the  ^w.ill  niMiors  eia](l"y.  d 
in  diamond  mills.  Thcsw  m»chi»it-s  t.iki:  ui;,  tiling  worn  ,  u.r. 
upwanJf,  but  the  majon;;,  1  j  n  t  .m  .:.  !;  l1  il.i.  The  Uirifffor 
them  is  ad.  p<;r  kilowntr  h  .ui.  wliile  fyr  the  first  ."j.OOO  kw.- 
hours  per  yu.a  usl-.I  ii?t  li^'litnt:  i<i.  k  charged,  3'Od.  for  the 
next  .',000,  and  so  on.  There  are  U)  high-tension  feeder*  and 
52  transformer  sutions  al>ovc  ground.  Distribution  is  canicl 
out  at  220  volts  and  —  \)«r  second,  the  livnijis  being  con 
nected  between  the  phases,  and  the  central  point  of  the  star 
earthed.  The  tninwaya,  which  ure  dUktn.  long,  mu  oa  the 
bow.c(dleetor  system,  aai  an  nmarlnUefor  tbeirwqr  nnwing. 


Huniicn  OF  icmtirto  aooiBnn, 


IA1tni>4T,B*Mm1>*r  M 

JCMOB  iKSIIICTiQS  or  £>'6INEUb>. 

iMt  to  nqwt  the  iwtaMS  «l  I 


tan»tiT«  dwt  an  aVpiOnO  typs  ol  tasp-ltolAv  dioald  ht  psnnittad. 

Claii'r  r;  -That  as  electrical  "  undiartakert "  ar»  sLreadjr  under  pcnnUics 
pre«eribeil  in  various  a«ctioDi>  u(  tlie  Board  of  Trade  rfKalaticmn  tu  »rtt 
t!i«l  ttv-  if  TLCtk  :,n  mwimn-'  f>t*nii3«»  i«  tflteiMlly  OKXied  OOt,  U>*  tM- 
Lnii  r  iL'tiiii  .infuir  t.:  |>at  iheOMMOl  lIVUCMaiial  OMtitalM, 

It  was  reported  that  the  Home  OflSce  had  acknowledged  the 
re|>r»>'  nf  .it!«jn«  of  the  section  wi'.h  rt  f-'reHci"  t<~(  <  !(  vtricit  y  in  mines. 

Electric  Lighting  aad  Traction  m  Amsterdam.  Oti  Friday 
l.i-t  i<  ijri::-.i-!it:itL^  .-'-T  Ml  .1  [i.iiiiIm':  >  f  mi.'.iai  i  journals 
travelled  to  Auitf<.  i 'l  uii  :it  tlic-  iin  )t,«tiijn  ol  Messrs.  G. 
White  .t  (.'o.  in  ot  li  i  :  >  i!.-!i.  i  t  :»  hi|,h  -iieed  electric  railway 
which  nins  from  Ami<<«rdam  to  Uaarieni  and  thence  to  Zand- 
\oort.  This  lijie,  wliich  has  not  Wn  converted  from  steam 
traction,  is  entirely  new  and  presents  a  number  of  interesting 
feature-?.  We  hope  to  describe  it  fully  iu  a  future  issue  On 
jSiudi^  moniiiig  a  viait  was  paid  to  the  geaerating  station 
whkh  inpplies  the  whole  city  of  Aoi^terdsm  with  ciin-cnt  for 
tramwavs  and  lighting.  The  distingui^ihing  feature  of  this 
station  is  the  abnormal  sire  of  the  building  for  the  capacity  of 
the  plant  within  it.  Utere  n  pn>bably  sufficient  space  in  the 
engine  rooiD  for  dmilt  50^000  B.r.,  assuming  the  emplovawnt 
of  turbo«eflienitoc^  iMtMd  of  which  then  m  mmy  Ave 
ItociMotnl  componwl  Sulnr  •nginee  oonpled  to  genontort, 
•acb  of  1,000  EiP.  These  sets  oeenpy  jiV>out  three-<|uitrters  of 
the  STsilabie  floor  space.  Two  of  them  gencr^ite  thnc<-  phajie 
ftltermitiiig  current  nt  3,000  volt4  for  lighting  purposes;  two 
an  solely  for  traction  pur]K>s«s,  and  generate  tnntiniiotts 
current  at  k)  volte  ;  the  fifth  consists  of  an  engine  similar  to 
theothci-*.  coupiiid  to  which  are  two  generators,  one  continuous 
rurrent  and  the  other  alti  t  t.,i'  it;  j.  and  each  of  1,000  H.f,  Thus  it 
is*  pi>>-ible.  .It  times  of  iij^ht  1oj«1,  to  shut  down  all  sets  but  one 
an  1  supply 'nothtramsiand  tightingfroniit.  In  i  i  Hti  ri.hoM.  v.  i 
there  in  .t  1.^00  am|i«rc  hour  sturago battery  which  isaiwaysskepl 
iu  parallel  with  the  traction  generators.  After  1  a.m.  this 
lattcn,'  supplies!  thf  entire  traction  lojkd  and  also  the  lighting 
load  by  i:;cai  -  r>f  :i  .<mall  motor  generator.  The  tcntrifugiil 
^'orcniors  of  the  alternating  sets  can  be  ci>nlrville<l  either  by 
hand  or  cltxtrically  from  the  switchboard.  On  the  stop  valves 
of  th^'  hi^h  pic*.sure  cylinders  the  steam  pressure  is  l-'iOlb.  j)er 
>i.jiniL>  itich,  and  the  steam  i"  highly  suj«rheated.  Surface 
cWKteiisera  arc  employc<l.  the  air-pumps  being  situated  in  the 
faasement  sod  worked  l>y  an  extension  of  the  rear  end  of 
the  pistfiii.  A  small  single-cylimkr  steam  engine  i.'<  employed 
for  stanirsg  each  large  etigin«.  A  peculiar  fcatun;  of  the  .V.E.O. 
gencniti  'ts  the  tie  rod  r-onstniction,  which  takes  the  form  of 
two  crjui!:itcral  triangles  gu{M;r]M:Mcd  one  upon  the  other.  These 
tie-rods  are  fixed  oo  both  sidea  of  the  sUtianarjanutan  so  m 
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ELECTRIC  POWER  DISTRIBUTION  IN  SOUTH  WALES. 


The  South  Wnlas  Elactrical  Power  DUtriKution  Co,  it  now 
in  active  opention  iilld  b  aupplyinK  power  to  a  larg«  nurolvcr 
n(  eolliwieB  and  oUmt  warn  in  uu  Sonth  Wain  iodnttml 
dittriet;  the  eonacoUoiM  will  mmmim  to  9,000  n.r.  In  k  lev 
wmIh^  lima.  By  far  the  |;^eat«r  part  of  thin  load  is  for  aolnul 
power  Mipply,  uio  lighting  loud  l>eiti^  chiolly  confined  to 
HriJgcn<l— a  small  town  which  is  aupplied  "In  bulk"  by  the 
ciMiipany,  while  the  Uriiaii  District  Council  looks  after  the 
di«iiil"iri  ni  to  individual  t'onaiimers.  The  c<>in[«ny'N  district 
covliv  .111  aien  of  l.OHl  gq.  miles.  Fig.  I  ahowt;  the  extent  of 
thf  di^tiirt,  •.K\l  it  ^lii>uld  be  noted  that  the  towns  of  Carilift 
Swausfij  aii.i  Xowiiurt  <in  sach  of  which  tberu  in  a  municipal 
electricity  mipply)  hii*'  li' i  n  inii  ticully  exclu  Ir-l  iiinn  tli 
conijmny's  area  by  thr: 
allisHc-^i  t<i  anppty  in  : 
(.'oqioratioti  in  each  cn&e,  and,  in  the  ('or|i<iruCi<ttt»  have 
eler'tricity  works  thouiHeivcs,  th<^  loai I  factor  of  which  they 
•re  Mtxiuus  to  iiu{irovv  with  ^luwer  IomI,  it  ia  uoi  likely 


For  lb*  pnrPMet  ol  mffij,  Um  we»  it  divided  iato  foaf 
parti,  «<wb  wafi  iti  jwro  gwjnrtiiig  etotioli.  The  power  hoMB 


11  MUM  'Icfiju.  I'ho  c'oiiijaii \  i-  I'lilv 
hn-i'  t.)wn8  with  the  consem  uf  tlie 


al  Trefocett  (mat  Paatypfjdd)  ia  the  largo«t,  and  current  is 
genantted  there  at  11,000  volte  tbiee-phaae,  with  a  frequency 
of  29 per  sec  At  Cwmbnui  the  aame  proMuro  and  freououcy 
haa  been  adopted  for  the  longer  feeilers,  but  2,200  volte  ha* 
been  deemed  eufficiont  for  the  work«  nearer  the  station.  At 
Bridgend  the  prvMurc  m  3,000  V(dta  two  phaiieat  60  ^  .  and  at 
Neath  2,200  volts  two  phase,  The  hi.;hi  i  freijuenpy 

in  the  luttor  two  stutioiu  was  .nlii|itcil  pojtiy  boiiausi'  tliuy 
supjilv  .iltcni.i'ins  l  uriviu  ici  lighting  to  the  local  authorities 
:iT>l  )m:i1j,  W>ciiii>k;  the  Uridgand  ctatioD  had  to  he  started  as 
'  n  [y  :i8  iM«>iitiblo,  and  the  twt>  phaee  AO  -v  plmt  WM  available 

iiitui  the  miinnf.icturerR'  stot'k. 

A  hill  i«  t>citu  |iii>m"ro>l  in  tl.-'  cixuilli;  r:irli:»iiuTitury 
i*C.MBi<in  which,  if  ;i.i---nl,  will  e\trn  l   llic  <:(ini]i,iriy  s  .ir<>:i  iiiti. 

Oitrmnrthenfliii t'  iliv  takini;  ovrM  thi-  ]i.iwt'i~  i>t  tli./  (';iriiiLii 
Ukcushiru  l^lcctrtc  I'uwer  Co.)^  ilnu  iucrcuaui^^  the  at«a  of  its 


THE  SWfTH  UlUt  OgTIPL  HM«  iWIIIITIIIII 

"t^  (xcCRHOCasHini: 

imum 

9o« 


Fio.1.— Mat  or  tui  .<^ut»i  W.ujbi  ELKi-riii<  al  ruwKK  Umtmiiiitium  «.'4>.'«  Aasa.  siio«iK<>  l^«mo«  or  Ossiauniiu  SfaTinxi, 

Bot-tratieMS  sab  Fiwciml  Ceesvmia 


that  thiii  ciinnent  will  be  given.  A  similar  proviso  pro- 
vonu  the  company  from  laying  nutina  or  erecting  st4itioiis 
or  ^iih-Htattons  ill  these  three  towns,  but  in  thit  Cii«e 
theit'  1^  in  ap{M»al  tt>  thu  lioanl  of  Tntitc  if  the 
consent  lie  miifx-j.-niiilily  ^sithheld.  H^iiiir  Mtfjcr  town* 
distinctively  luarkcii  m  llie  imip,  were  aiiua  l)  Licsscd  with  I  largest,  .i 


olierations  by  DGO  square  milee.  For  the  purpoMB  of  tbll  hill 
the  com(Mny  proptMe  to  adopt  extra  higu-tenMOQ  warhead 
tran«niie«ioii,  and  pveMone  of  30^000  voltt  are  spoken  of  iu 

this  connection. 

The  |iM»tr  ]n.u-.'  at  Treforest,  near  I'mitynnMil,  is  tlie 


electricity  works  before  the  paii.''ing  c}f  the  company's  act,  anil 
in  these  thu  comimny  way  only  supply  "in  bulk,"  wht-ther 
for  light  or  power,  (hiivinisi'  tin  .'tup. my  in  .-i-iiiiily  [i''»(T 
in  any  part,  of  the  area,  wiiether  pH'\  i-imm;,!  i.i  Ioi-  h,i\i'  biniu 
6uli*ei[UPiiil\'  ,::ruri;ci{  to  Inciil  antluiitu'^  'ri  m.r,  .m,!  thi(V 
luiiy  fiiipjily  ciiLi  .;y  for  lighting  to  any  oi  tlnwe  j«owcr  con- 
■turners,  whctli!  i  the  jiower  ia  re(»rcacnioil  liy  a  uniidl  vuntilut- 
inp  fan  or  a  r»ijO  ii.l".  m<ttor.  The  eonijxany  may  al.io  supply 
'•in  bulk  ''  to  any  of  thcso  authorities  holding  provi«ional 
orders.  The  works  ami  collieries  in  which  the  company  is 
supplying  ]x»wer  arc  aho  shown  on  the  map,  and  the  routes 
of  the  existing  bigh-proajiiire  and  u.xtra  high -preasnrc  f^^edera 
are  marked,  together  with  the  poisitiuns  of  the  stations  luid 
nb-itatioiM.  Cuasi<(erabl«  extowioa  ia  »3t{iocted  wiiiiin  the 
UtiEt  few  nontbt. 


I  l.uiug  111  the  centre  of  the  South  \S',iles  coUieiy 
dis:tirt.  ;i  large  load  is  anticipate'!  li"tli  fvir  iiriviii|j;  tlio  plant 
in  and  about  coal  mines  and  fur  a  Kiigt-  uumlier  of  miscel- 
laneoUH  works  in  their  neighbourh'  it  I,  A;  present  the 
eiipacity  of  the  Treforest  power  house  is  only  "i  i  'nO  kilovolt- 
amjierca,  but  there  is  riMim  to  erect  generating  ithui".  u])  cm  ill 
tinio  the  capacity  in  the  present  building,  and  lurther  exion- 
tiion^  on  the  pres<  [<t  ^.it"  could  bring  up  the  totiil  capacity  of 
the  works  to  "2,.'><K»  kiluvolt-ain{>eres.  Kig.  2  is  a  general  plan  of 
the  works,  Fig  ;t  a  cross  section,  and  Fig.  4  a  general  view.  Coal 
is  obtained  from  a  siding  oti'  the  Ta(T  liailway  which  is  built  on 
an  cmlmnknient,  luui  the  tnicks  are  lowered  from  the  embank- 
ment to  a  single  track  of  rails  on  the  ground  level  by  means  of 
a  h^raolic  lift,  the  i:ompre.ssor  for  which  is  driven  by  a  'lO  n.i'. 
sanae-wonnd  electric  motor.  An  electrically- driven  win«h 
bank  the  tnieka  on  to  the  lift.    Small  local  coal  ia  «mpVoy«d« 
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costing  from  Gs.  to  7».  per  ton.  I'Vom  the  bottom  of  the  lift  consists  dimply  of  a  nim  which  catrhen  tlic  axli'  of  th«  tiiit-k 
tho  trucks  arc  haiilc<l  by  an  oloctric  locomotive  to  the  coul  an<l  is  1iftc<l  by  riicaiia  of  a  cliuiii  drive  from  the  motor.  There 
elevator,  a  flistance  of  nomo  fKXWt.  The  locomotive  is  a  small  |  is  a  seirtrimniiii};  bunker  with  two  shiiteB  for  each  |>:iir  of 
4>iie,  Kttct]  with  a  tingle  10  h.i>.  motor,  nnd  it  takes  current    lioilcrii  seen  in  the  illiutrations,  and  these  are  fillei!  by  tho 
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fmm  a  000  S.W.O.  trolley  wire  ituspended  over  the  tr.ick.  A 
tiiiiitablo  is  Ut  bo  added  at  the  conveyor  end  of  the  track,  as  it 
i*  sometimes  neri-.ssary  to  turn  the  lnick>  in  urdor  to  j^ot  tho 
door  -jtt  the  projM-r  side  for  tijipiii};  tJie  ioi»l  into  the  conveyor 


|)lt.  A  35  H.P.  motor  serves  to  tip  the  tnick.  to  actuate  a 
jiffgcr  plate  which  shifts  the  coal  on  to  a  chain-bucket  con- 
veyor, an>l  to  <lrive  this  conveyor,  which  lifts  the  coal  to  the 
bunker*  aliove  tho  boiler  houac.    The  tipping'  arrangement 


rhaiii-biickei  conveyors  alreaily  referred  to.  Karh  bunker  will 
hold  I'lO  Ions  of  coal.  MeK>4rs.  Ui-.diau  Morton  >V  Co.  were  the 
<  'iiitractors  for  the  ciKd-hsindliii};  plant, 

Twenty-four  iHiilers  will  be  iiiKtalle«l  in  tho  pi-cscnt  boiler 


house,  which,  as  scon  in  the  ])lan,  is  about  '^TtOft.  long.  At 
present,  however,  "iily  eight  Ixiilers  are  installed.  These  are 
of  considerable  iiitutct,  us  they  are,  we  believe,  the  first  large 
set  of  Niclaus!<e  wat^r  tube  boilers  which  have  been  erected  by 


Fin.  S  — rnost  Sk.tiosc  or  THi  Tnsr. 
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MeMra.  Willaiis  >V'  Kuhinton  in  »ii  electricity  works.  Six 
ualilitirmal  }>nilcn  of  the  name  make  ami  size  arc  in  conmc  of 
mikiiiifai'tiire.  The  raU-d  ovaiioratioii  uf  taich  boiler  in  H.^iOOlb. 
\Kr  hour,  ami  th«y  are  con8tnict«;<l  for  a  working  iiU>An)  pres- 
■lire  of  200lh.  |ier  sqiurc  inch. 


Fi...  ^. 


^•KNKatL  Vii  «r  >•>  Tiir  TimtnaiioT  I'owkm  H  i  hc  «^  oi  in 
rBOM  THE  Tkrr  Utii.mAi. 


A  fvaturt)  of  the  Niclaiuwe  hoilor  it  that  ulcvm  is  not 
re<|uircil  to  the  )>ack  or  nidcs,  filhrr  for  cleaning;  or  fur  tht- 
removal  of  tnheii.  This  condnccn  to  a  miivi'nifiil  iinl  cimijKiit 


,  thctulioa  are  alito  solid  ilrawn.  The  dniins,  which  are  of  larfje 
capacit}-,  and  have  a  g<x>d  steam  disenga^ng  area,  aio  of  Jin. 
atocl  plat<!«,  and  a  high  standanl  of  dei^igii  anti  wnrkmaniliip  in 
preserved  in  the  case  of  all  the  niountings  and  acccMories. 

Uolow  the  stoking  level,  or  lioiler-hausr  floor,  is  a  hasemcut, 
and  the  fumacoa  are  so  arranged  as  to  allow  t^e  a«hes  to  h« 
rakeil  direct  into  shoots  just  inside  the. ash-pit  doors,  which 
discharge  into  trolleys  ninning  on  the  floor, holow.  Water 
nsli  |)anK  are  used.  The  boilers  are  at  present  arrange<l  for 
hand-firing,  l>ut  ample  Kfiacc  luis  lioen  left  alxive  the  lircbani  to 
admit  uf  any  system  of  niochaniral  ntokin,?  heing  aclopted  at  a 
Iat4>r  time,  if  desired.  Meantime,  the  lienetit  of  ample  combus- 
tion Kp.icc  Ix'low  the  tubesi  is  apftaront. 

The  riicchanicjtl  consttuction  of  the  Niclaiwsc  boiler  a«  now 
worked  out  by  Meiwm.  Willaiia  \'  Itobinson  is  shown  in  Figs.  ■*> 
ikiid  0.  It  will  be  seen  that  there  to  |)ractically  the  beginning 
uf  a  don  ntake  Hue  at  the  luck  of  the  boiler.  This  has  hevn 
arrangf'l  partly  to  give  convcnieHt  acces*  t*t  the  Imi-k  wall  of 
the  iMiiler,  and  |Mirtly  to  enable  all  the  lioilers  to  diM-hai^ 
tht'ir  Waste  gaM^s  into  ati  underground  flue  for  transmission  to 
a  high  brick  chimney  of  ordinary  construction,  should  it  over 
Im  desired  to  give  up  the  firesent  system  of  indejiemlent 
chimneys.  The  Niclausau  lioiler  is  a  lioilor  in  which  the  heat- 
ing surface  consisiA  entirely  of  what  may  1i«  callinl  nearly 
lioriKuntal  "Field"  tulios — that  is  to  way,  tulios  dosed  at  the 
Itack  end  (by  ca|ie  which  can  lie  easily  unscrowctl  when  the 
tube  is  taken  out),  and  which  rei-eivo  their  supply  of  water  at 
the  back  imil  from  an  internal  cireidating  tube,  iw  in  the  well- 


Vtli    a.      VxKt  Rl.KtiTInN   AND  SkiTION^  nr  XlCt.inwK  HolLKII. 


arrangement  witl.  a  niinimnm  of  floor  space.  The  tulics  can 
be  withdrawn  and  put  in  place  again,  and  every  part  of  the 
boiler  can  be  examined  and  overhauled  from  the  fiont  alone. 
Kacli  lK>der  is  provi4lcd  with  an  inde^Krndenl  steel  chimney 
4.'ift.  high,  mounteil  on  the  top  of  the  Imder  setting.  The  course 
for  the  waste  ga^cs  i*,  therefore,  very  tlirect,  aiul  a  good 
draught  is  obtained  with  a  very  moderate  height  of  chimney. 

The  header*,  or  »team  and  water  "  i-ollciior«,"  which  carry 
the  tuhus,  are  formed  out  of  very  large  solid-drHWii  tubea  , 


known  Field  tiilic  of  vertical  boilers.  There  is,  however,  this 
essential  ditteictii'c  —namely,  that  the  Field  tube  as  usually 
fitteil  hangN  ii-rtically  alxjve  the  lire,  and  therefore  e.\|ioi>C!i  its 
cloeed  end  to  the  llcixesl  heat.  As  the  lower  en<l  of  the  tube 
is  particularly  liable  to  accumulation  of  scale,  the  original 
Field  tube  oftcu  gave  trouble  through  bunting  away.  In  the 
Niclausse  Intiler  the  FioM  tube  (if  we  may  so  call  it)  slope-t 
slightly  downwai'<ls  and  project«  through  holes  in  a  ^-rcen  at 
the  Iwck  uf  the  boiler,  which  servc-t  the  double  pur|)us«  of 
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supporting  the  back  uiul  of  the  tube  and  of  screening  the 
extreme  end  from  the  hot  gaaeK. 

This  application  of  nearly  horizontal  water  tulnis  with  inner 


It  is  formal  with  two  cones  upon  it,  one  cori-OBjHiJiding  with 
tha  back  of  the  header  and  the  other  with  the  front,  and  tkoM 
Kt  into  coned  holes  in  the  header. 


Flu.  'J.—Ot-UKKU.  Vli»  vr  Bkoink  iUivu  at  rii>:  Ti>KroKic>t  ^PiiNTti'iUM-)  rowcu  Uui.->k. 


t-irculating  pi(>os  is  not  novel,  but  it  k  applied  in  the  Nicliiu^se 
boiler  in  a  very  diHtinctivu  manner.  The  tube  in  nut  muruly 
ex{>iindc<l  into  a  hole  in  the  biick  4urf<ti.-c  of  the  heiidcr ;  the 
IuIm:  projects  right  through  tlie  header  and  uuraea  out  in  front. 


The  headi-r  i*  divided  vertically  into  a  hack  and  front 
section  by  a  di.iphni^ni.  and  the  titlx^s  pass  through  the 
diaphra;j;m  throu;:;!!  fairly  titting  holes  -'^  "■"'I  -'^  through  the 
Ijock  and  front  of  the  header.    The  liuek  section  of  the  liuudcr 
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provide*  for  the  iMceut  of  »t««in  an<l  wittvr  discharged  from 
the  tubes  ;  thf  front  section  provides  for  the  descent  of  water 
from  the  drum  above  to  supply  the  inner  tul>es,  and  throii;;h 
them  the  main  and  generating  tnhen.    Lar|;e  opunin^t  are  cut 

ill  thf  largi'  lube*  in  tliuso  portions  wlii'-h  lie  re>'>'"'tivo)y 


innido  the  asicendinj;  and  «lt!scending  chanueU,  in  ituch  a  way 
as  til  ofler  the  minimum  oli^tnirtion  to  the  a»c<>nding  and 
descending  currents  of  stoum  and  xraCer.  The  inner  tuliea 
terminate  in  a  Ih'11  luoutli  in  the  pUnoof  the  i^ntre  diitpliragni 
of  llie  tieador,  no  that  ibo  wai«r  which  duscoudii  the  front 
lection  of  the  hea<ler  and  |mss«*  into  the  outer  tiib««  by  the 
0|>eniup(  referrctl  to,  iii  fi^  to  enter  tiie  inner  tubcji,  an<l 
thi-ough  them  to  supply  the  outer  tub<'9  with  water  at  their 
back  end.  (The  Wdl  moutli  of  tlie  inner  tube  liiU  up  the 
lection  uf  the  uut4-r  tube  »>  ui  to  prevent  utiy  rummunicatioti 
by  way  of  the  outer  tuW  between  the  aseeniiilij;  and  tleseend 
inj;  channels.)  The  water  and  steaui  dnim,  wliicti  ix  .it  ii;:ht 
aii};lo8  to  the  tut>es  ami  iii  thus  acroN^  the  front  o(  the  Intilcr 
in.stc.ii  of  ninning  from  fioni  to  Kick  as,  for  iii!<tance,  in  the 
Babcock  tyiMs,  is  Itift.  long  by  :lft.  )>iti.  diameter.  The  tubus 
are  Oft.  long.  There  is  no  doubt  that  the  circulation  in  these 
boilers  must  tje  very  vigorous.  Messrs.  WillaiiH  and  Kubni- 
son's  design  pnividos  heuders  of  larger  section  tluin  lia.>  hitherto 
been  u*u;il,  with  the  object  of  still  further  improving  the  cir- 
culation. Full  trials  of  the  Iniilers  will  bu  made  before  long 
in  order  to  t«st  their  ova|Hinitive  eflicieiicv. 

All  the  boiler  house  uuxiliarieK  uix-  eleietrically  driven,  and 
the  feed  water  arrangements  differ  from  the  usual  practice,  in 
enabling  the  fe«d  water  supply  from  the  piim|>s  to  l>e  turned 
on  anil  regulated  ut  a  check  valve  in  front  uf  each  boiler  with- 
out its  lieiiig  necessary  for  the  stoker  to  leave  the  builei  and 
go  to  the  pumps.  Two  I  lay  ward-Tyler  three  throw  pumiM  are 
provided,  each  driven  by  a  4.')  B.H.f.  motor  and  citfiublc  of 
delivering  U),U0O  gallons  of  water  per  hour.  The  water  from 
these  pum|i8  i-s  duliveml  into  an  accumulator,  ojid  when  the 
pres-^urc  in  this  falls,  the  circuit  of  a  solenoid  is  closed  which 
moves  the  starting  and  regulating  switch  of  the  ]iump  motors. 
Tlius,  the  pumpi  are  kept  running  at  the  desired  speetl,  and  all 
the  regulation  of  the  feed  is  accomplished  at  the  ttoiler  check 
valve.  This  arrangement  is  particularly  suitable  in  the  case  of 
Niclalisse  boilers,  which  liave  small  water  spacv.  A.s  a  stand- 
by, each  boiler  is  fitted  with  an  injector.  Water  for  the  make- 
up feed  is  taken  from  a  tank  on  the  rouf  which  will  hold  2.'i,000 
gallons,  this  Iwing  supplied  from  the  Itiver  Tatf,  on  the  houks  | 
of  which  the  works  are  situated.  This  water  i»  merely  filcered  ' 
through  a  sand  Biter,  and  is  naturally  soft.    Oil  is  removed 


from  the  water  from  the  condensers  by  Rjinkinc  filters.  Ku 
feed-water  heater  or  cranomiser  has  been  provided,  but  the 
water  in  the  hut-well  can  be  heated  up  with  live  .i^team  if  this 
considered  nece.iMry.  Steam  from  the  hoilen  passes  into  a 
single  9in.  main,  from  which  there  are  Tin.  branches  to  each 
eneine.  A  steam  gauge  and  water  level 
indicator  are  fixed  on  the  wall  of  the 
engine  room  aj^ainst  the  iMuler  house. 

At  preeent  the  main  electrical  sii[>ply 
at  the  Treforest  station  is  from  two 
W  i  I  lamt  -  G  ,1  n  I  three- phase  al  tcma tors,  nit  e>  I 
at  'i.Mii  kilovolt-unperes  e*eh.  The 
engines  arc,  we  believe,  the  largest  thai 
Messrs.  Willana  A;  Kobinaon  have  built, 
being  Kimilnr  in  size  to  the  lut  ones 
crcctod  by  the  firm  at  4  ibagow  an<l  at  the 
(irov<^rosMl  works  of  the  Central  Ivlcctric 
.Supply  I '<>.  (I^mdon).  Thoy  rostmible  the 
large  engine  exhibite^l  by  this  firm  at  the 
I'aris  Kxhiliition,  but  the  stroke  is  longer, 
the  dimensions  lieing.  CvUnderdiameten, 
18  9in.,  30-3in.  and  48ini ;  stroke,  31  Jin.  ; 
s|K;cd,  l.Wrev*.  jiormin.  :  height  overall, 
3  lft.3in.  The  alternators  generate  at  1 1,200 
to  I  '.',000  volts  on  each  phase  and  '.'5  -.  (ler 
soi .  They  are  star  wound,  but  the  centre 
of  the  star  is  not  earthed.  The  alterna- 
tor frames  however,  are  earthed.  The 
exciters  are  on  the  alternator  shafts,  their 
armaturea  being  overhung  beyond  the 
outside  bearing.  They  uenerate  420 
am|icros  at  SO  volu  for  full  ktad.  The 
slip  rings  ore  placed  outside  the  exciter 
commutator,  so  that  their  brushes  are 
easily  acxemible,  and  they  are  connected 
to  the  field  windings  by  wires  le<l  through  the  iiisiile  of  the 
alternator  shaft.  ICegiilation  is  thus  etTectuil  on  tiie  exciter 
fi'ilds  only.  The  Hcld.s^uf  the  alternators  are  wound  with 
copiierj  Htrip,  on  edge.     I  land  ^barring  gear  is  providoti,  tlicre 


uii  >r  no  Thiii>k7xt  Siaiiun, 


Fm.  9. — FuUitXTl  SwtliiillUtlUi  UN  <>.tU.t!HY^AT2TUt: 

Tar-riiaKsT  I'owck  Huiiii'„ 

being  a  free-wheel  arrangement  to  prevent  a  jerk  when  the 
engine  itself  &tarl«. 

Fig.  7  is  a  general  view  of  the  engine  room. 

The  surface  condenser  in  coniiectiou  with  each  engine  has 
been  supplied  by  Messrs.  Willans  <.V  Kobinson.  The  air  pump 
in  each  case  is  a  three-throw  K/lwards  pump  driven  by  a 
20  H.r.  motor  and  placed  below  the  eugine-room  floor,  and  the 
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The  E.H  T.  br-vrt  os  wbt:!:  :s*  I :.•><►  t?:»  nppi/  Mdult 
w!th.  k  4i  A        faa.f:i«r  Fcnaatt  panwn,  aliho^h  )hr 


1 or  f  r  *     ■>■'•-  ^  »  i  r<«-«r«  2.2^  v.j'ut 

ui-f<r.*  ir.trt  e'.s;  jntr  :b«  w-^ki.  T:ie  iorni«r  art 

'Irl:-*!i  ''J  t'jTtv. tLT«*-:rar.lt  Wi.Iuu  enjines,  ]-|-17iii.  and 
,  '.6  'Ai-'.i  'r  7  TI  :..  «T->ici,  rjnDin.-     >•  v  rev*,  pctniin. 

irt*   -i  ::  vt:         T;:**  v> .'»■*.  a4U!m»iMrs  jr< 

Wi.ji'<vW«r.:i)::r.'9u«e  l^pobr  nucfaiDet^  ninoing 

.  -  ;'T«::.'.  »';:';■. i  l«  J<;rniri;j  (■•■v  J.'l■•il■|^■_■ 
l.■  <>.'i  ;■  i'-'.'i  or.tr;*-  ri  -  t  ^rf  t/ie  eti.'in>-  n'yni, 
lu  ^■  T.-  tii  J :  ;.»^r*r.'.i:  i-  -.'j  ,.*ti  in  Fi..  Ir^fm 
■»;,.  1  r.  »:  ;j«  ■•i'.hf-.r^'l  ".Kit.  cvntrirv  t'r.-> 
I'lrn-.::  :■- I'.'.i're  hithrr.o.  "■  r  i»  H'lt 
Ifcv  1.'.-  t.  1-  r-.j"'_\  jrnin.'*  I.  fj'twe'*"-t.  un'i 
r*  irino*  »  *o  u<if  that  »e  uu»t  Me-wrs.  Fctraiiii 
will  vMUutut  M  wpfiy  tiiu  t]>-()«  of  b>»r<i  for  fcuJI 
kr«*t«ii*WD  «f»ica)ii.iipon  which  tlrfr  WUeHtjpe 
<)f  Wrd  it  an  unneeettiry  l  ix  ^n  .  An  mz«nknn 
<ktaji  in  CTon^ttirtn  wufi  tIc  Bi<:a  iwfvt'.a  on 
Ike  board  it  a  <  jtti  for  'i.-Krenir^  ti>«  »wHeh^»o- 
taeta  aiter  the  ivitch  u  piulied  in.  '.iini  tttr.httg  an 
cxtrcBi'tlj'  tight  contact  «ith<jnt  <ieB.a;.'iinz  an 
♦xee^tire  cxoenditare  of  ciwrgj  from  tbe  triteh- 
Ijoatd  at  teiMant.  Hie  fu«ea  are  a  \-«rjr  mWantial 
mttdilication  of  tlit  Bkw  pstcn^  if  arytiii^.-  too 
viUtaatial  for  tbeir  mtins.  but  tfa{«  j>€i:..i;i^  a 
j;'<«t  finlt.  The  <m\y  jurt  of  the  l'■^lr'l  uhi<.li 
rivt=  iiij-l  receive  otlT  Ciiiitin  ri'iati'ni  it- tiic  ri  '.nni^ 
c'lri'-iit  '  It  »:.i<-h  su!T<;r  fn>m  tlie  'iefeiti  iuiiereiit  iti  llio 
mJij'>ni)'  of  tin^.v  af/[jharictj!.  Two  iii'li;[)eiuleut  bus  kiri  are 
(jt./\j  Ir'l  ri'.i  thii  l-iifi,  so  that  the  li^hlmi*  uf  tlit  station  tuny 
>K  kept  'keuijct  from  litt  au]^ly  Ui  the  auxiliitry  oiotuis. 


tht  vokmcim,  «\ti«iiiiintia«ii«  jnJ  ibc  u»a«|  txcttcr  b«n«]i  («ee 
Fig.  $1.  btu  tbe  iusti  m  oa  ibe  graand  floor,  ami  there  b  a 
maiM  charger  in  the  batemeni  eiHiirolldd  br  a  Imidle  on  the 
gaJleij.  A  pa;s«m  «f  oi]  fvttcli  »ith  lercRi  break*  in  cciie* 


i>r,  11.— Pus  or  C^mmmv  Owaaanao  StaiiMi. 


>  emt) 


>.v.  I  ^iur.Ut  U'ihaX  in  A*  emntine  itation  of  tiie 
i'Klc  :t;tc  <.  ) !' crstion  for  Pover  IN<ti1bKtioii,*aiidtti6 

•.^       ;Hf  :h.iCL  |.;i.tr<;a  are  mtvli;tllii  lUy  eOtlpled.  The 
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ieeiler  |i:in<<U  are  arrange*!  ao  tlut  either  of  the  three  fe«(lcre 
can  Ikj  iiwitclit'il  on  to  the  mainft-char^n;;  <levice  This  device 
i«  i]iustrjt<Ml  ill  Fig.  10,  and  it  may  )>c  mentiuiie>l  that  a  iiimiUr 
one  IkM  Itcnn  ereclMl  at  thv  genuratin);  statiun  of  the  Staly- 
hritltfo,  Hyde,  MoMley  and  Hukinfieid  Klectricity  BoanI 
in  tno  Nurth  of  Kngland,  The  principle  of  the  thing  i» 
the  same  as  that  intrtxiiiced  by  Mr.  Partridge  luid  put 
into  pnictice  at  the  works  of  the  London  Electric  Supply 
Corporation  and  the  WillcAden  workii  of  the  Metrop)litan 
Elct-tric  Supply  Co.-  namely,  that  the  maim  arc  fintt  charvied 
through  a  resistance'  instead  of  switching  them  directly  on 
to  the  charged  'bua  Itam  and  ninnitig  the  rink  of  causing 
resonance  etTectri  and  aoiinipanying  dangerous  riae  of  preasure. 
The  rnsistanre  in  thit  cua4>  is  a  long  spiral  of  metal  ta|ie  dipiiing 
in  a  porcelain  tuU*  tille*!  with  water,  at  the  bottom  of  which 
arc  mercury  ronta«-t«.  lliere  are  a  pair  of  these  spirals  for- 
each  phajie,  and  they  ui«  all  connected  mechanically  U>  the 
fiame  handle.  Whcnjihe  handle  is  up,  the  current  paKmn 
thnjugh  the  spirals  iin>l  through  the  water  resistance,  and  as 
the  h3n<lle  is  piuhud  down  more  and  more  of  the  turns  of  the 
H|iir.iU  make  contact  with  the  water  ami  shorten  the  circuit 
until,  when  the  nier»'ury  contact.'*  at  the  Itottom  arc  reachcti, 
the  whole  is  short  circuitol  and  the  main  feebler  iwitch  niu\ 
lie  cloeeil  aixl  the  mains  cluirging  switch  opened.  Ou 
switching  off  the  o|ionttioui  arc  carried  out  in  the  reverse 
order. 

At  preaent  only  three  bLH.T.  fec<len  leave  the  works,  two  of 
0°l.^  s(].  in.  section,  and  one  of  0.1  uj.  in.  section  .  two  more 
of  0*ir>  in.  an<l  0-1  »(.  in.  section  rcsjiectively  are  Iwing  laid. 
They  have  been  supplie<l  by  CalleiKler's  Cable  and  Constnic 
tion  Co.,  and  are  three  core  lejil-covcretl  cables,  armourol  with 
galvaniscHl  steel  wires.  No  O'hlitional  concentric  copjicr  con- 
ductor has  Ih-cu  addc<l  under  the  lead,  as  is  sometimes  done  to 
increase  the  conductivity  of  the  sheath  a.s  a  security  against 
danger  from  faults,  but  the  lead  covering  and  sheathing  is  well 
earthed  at  frei|Uent  intervals  :  at  the  sub  iitatioiu  a  copficr 
earth  plate  9  s<|.  ft.  in  area  is  Hunk  in  coke  breere. 
The  ratlial  thickness  of  the  iniuilatinn  on  each  core  is  0-7> 
in.  the  name  as  on  the  llcptfoni  and  MetniiMilitan  Klectric 
Supply  Co.'s  lO.iJiiU  Volt  muin«.  A  fine  Manilla  iMUK'r, 
thoroughly  impre;,;nalcil  with  liitumen  and  line  oil,  8|M'cially 
prepared  for  the  purjKise,  constitutes  the  dielectric,  and  the 
cores  after  lieing  wotineil  together  are  tiu-tsi-d  through  a  tt;(x 
and  bitumen  rom|M)und  on  their  way  to  tlie  lo:td  yrt'se.  Ileforc 
leasing  the  factory  the  cores  are  testtil  at  •.•i).(HK)  volt.*,  and 
this  test  is  ro]ieated  after  Ltying  and  jointing.  Jointing  ix 
ini|M>rtajit,  its,  owing  to  the  weight  of  the  cable  atnl  the  hilly 
nature  of  the  ilixtrict,  the  cable  is  tent  out  oidy  in  110  yil. 
lengths.  In  making  the  lilraight  through  joititx,  the  co|i|icr 
condiictorn  are  butted  together,  and  a  copper  ste««e  is  slipiHsl 
over  each  pair  of  endsund  tweate<l  to  them.  The  joint  is  ttieii 
wrap{ie<l  with  impregnatcil  lltien  tape  Inuled  in  compound, 
and  a  vulcanite  sprua4ler  is  put  in  to  keep  the  cores  apart. 
Mica  is  not  employed.  A  lead  sleeve  i*  drawn  over  the  joint 
and  '*  wi|ied  '  on  to  thelea«l  shi>ath  laich  side,  and  to  facilitate 
this  o|)enitiou  a  leiul  ring  isinter|>os«d  at  each  end  lietweeu  the 
lead  of  the  cjible  anil  the  lead  sheath.  The  sleeve  is  then 
filled  with  compouiul  through  two  holes,  which  are  afterwanU 
soldereil  up,  and  the  armouring  is  bound  over  it  with  binding 
wire.  The  whole  joint  is  then  placed  in  a  simple  cast  iron 
joint  box,  and  this  again  is  filled  with  com|>ouud.  The  cableJt 
are  laid  soliil  in  the  Albion  Clay  Co.'s  earthenware  ilucUs, 
wooden  briilges  being  cmploytNl. 

Fig.  11  is  a  plan  of  the  Cwmbran  generating  stulioii.  At 
present  these  works  arc  e<|uip|icd  only  with  :UH)kw.  units,  but 
eventually  they  will  be  extende<|  to  the  other  side  of  the  trans- 
former l>iiy  seen  at  the  top  of  Fig.  1 1,  and  larger  tiiiits  will  lie 
erected  there.  The  ;iOOkw.  sets  have  already  proved  to  be  too 
small,  as  there  is  u  40ii  H.P.  motor  connecitNl  to  the  mains. 
Coal  is  suppliiNl  from  the  railway  si<ling  through  n  shute  to  small 
ti-iicks,  wliicli  are  then  nm  directly  to  the  boiler-house  tlnor. 
There  are  at  present  four  (talloway  boilers  ;?Oft,  by  f>ft.  tJin., 
which  are  hand  tire<l  with  smM  local  coal,  costing  Gi.  Od.  per 
ton.  Superheaters  are  littol  in  the  Ivoilers,  and  M)deg.  of  su|ier- 
heat  i.i  obtain<-<l,  the  st«am  pressure  b<>ing  Kiiilb.  Induced 
draught  is  used,  a  Stiirt«vant  i'5  ii.i*.  niutor-ilriven  fan  being 


litte«l  at  the  base  of  the  short  steel  chimney.  Current  for  this 
motor,  as  well  as  for  some  of  the  other  auxiliaries  and  fur  light- 
ing the  station  is  taken  from  a  continuous-current  nuichine, 
which  also  excites  the  alternators  and  supplies  the  lighting 
circuits  in  the  station.  Food-wat«r  is  taken  from  an  Artesian 
well  and  a  brook,  and  there  are  two  injectors  and  two  feed- 
pumps, the  latter  being  steam  driven.  Two  Green's  econotnisera 
;ire  fitted  in  the  boiler  tlue,  and  their  scra|iens  aixj  motor  driven. 
A  ring  steam  main  supplies  the  generating  sots.  At  present 
there  are  three  altcniators,  all  Vwiiig  WillansAVesiinghouse 
.■«X)kw.  machines  running  at  IKXi  revs,  jwr  miii.  and  supplying 
three  phikse  current  at  2,200  volts  and  i.'ijf^  jter  see.  The 
engines  run  non-condensing  at  present,  but  condensing 
plant  is  alKrtit  to  be  fitUnl.  The  2,200  volt  switchboard  on 
a  low  pUtform  in  the  engine  roi)m  follows  more  or  l«ia  the 
usual  staiulanl  design  of  the  Westinghoiisc  Co.  Two  inde- 
{temtent  'bus  bars  are  )in>vided  so  that  the  supply  at  2,2(K)  volta 
can  lie  kept  se)«rat6  to  the  supply  to  the  ste|>-up  transformers, 
which  arc  coiinccii-<l  to  the  IO,0(H)  volt  mains. 


Fill.  13.— B.n.T.  flviTciinokKn  at  Cwunaut. 

The  transformeis  are  tloubly  wound,  one  secondary  coil 
supplying  current  at  440  volts  for  use  quite  near  the  worka, 
and  the  other  secondary  steppiiig-up  to  11,000  volts  for  the 
long  feeders.  Each  of  the  three  transformers  is  ruled  at 
.lOOkw — l.'>0kw.  each  of  the  secotidary  windings.  The  E.H.T. 
windings  are  delta-connecte^l,  and  single  lead  covered  cables 
arc  led  from  them  to  the  &H.T.  switchlMxird  shown  in  Fig.  12. 
This  board  has  lieen  supplied  by  Mes-sm.  Lionel  HobinsonA'  Co. 
It  is  provided  with  two  feeder  panels  and  a  transformer  panel, 
the  latter  being  connected  to  the  trunsfornierH  through  a  flare 
switch  at  the  top  of  the  boaitl,  an<l  contiolle<I  by  a  handle 
lielow.  The  two  feeder  panels  have  oil  switches,  placed 
together  with  the  other  E.ll.T.  .switch  anil  the  instnimcnt 
transformers  in  the  wire  cage  behind  the  board.  These  switches 
have  four  breaks  in  series  for  each  pha.se,  breaking  under 
oil.  A  similar  }xatteni  of  switch  is  employed  in  8<^ime  of 
the  sub-.itations,  and  will  Ihs  illustratc^l  in  a  lat«r  ptiit  of 
this  article.  The  instrument  transformers  are  protocteil  by 
sfKirklet  fuses. 

(Tu  be  tourliultd.) 
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£L£CiaiCAL  WIHDING  PLAHT  AT  THE 

tioirr-us-ini  nm. 

It  Wfts  nc<>e««Br>'  tliftt  this  plniu  BhouliUke  rapiiMe  of  hdisting  I0'> 
tnryi  of  rnisl  p<>r  lim:r  from  n  >!(  pfh  of  l,HVlh.  nt  H  sp<-«i  of  atj"2ft.  pi>r 
-Hciiijij.  J  ii  h  viii:-  jiii;'.  i-li^  ic'ivi  iiiiodalioii  for  fimr  trucks  liavin^ 
HI)  iijjgrcgaui  c'Hp«>cit,v  ol  t  ^'lii  ilh.  Siricr  otic  hoist  occiipu  s  60  secondu 
and  tlio  Inndiiig  Aiul  iitili  Hliiit:  nf  tin-  i-Afji'  iviiulhor  l.">  MTwiids, 
it  foUowa  that  48  lioiRtH  may  b<?  n»iul<>  pt^r  hour.   Thr  tow»-r,  lUiuwii 


Pm.  1. 

in  Kg.  1,  mu  bailt  diMrily  ov«r  the  |ril  mouih,  ihe  windlof  gtut 
Mng  trrrlti  at  ■  h»tgfat  of  Mfi.  Bbove  the  ffronnd   A*  Keen  in 

Tia  I.  'h(  witidlK^'  m  ar  funim.  Xi  u  Inrj^o  r\U'iil,  pnrl  nf  ihc  toww 
ilM'lf,  ihf  wvichi  wliicli  It  1'2(>  tori".  Tho  lnuit  of  the  timer  in 
foriiii-d  l>\  (mir  Ciii<t  iron  hiiilw.  wliir)i  n  *i  un  hri'  kwiirk  fotitidiiticm^ 
»itii«tHl  at  llif  corricn  ii  >i|iiftfc,  um-  »idf  iif  wliii  li  in  ahoiil  ■Wl'l. 
lriii>J.  I.iltlr  in'ni  be  «aiil  with  i>  !,';(nl  tn  ilic  (jctirmi  ari'a)i);i-iiii  iit 
of  the  fiwitchiiii,'  luid  coiitrulliiii,'  i^iar.  tliii  h  olriirlx  ■•lio^n 
in  %i>i>  illuittratHHia.  Theif  nrv  IWu  cable  driiuui,  t-iu  h  liuvinK  a 
diwiictcr  ol  IS'lft.,  «nd  unnged  in  Mieh  •  tiiuinvr  t)iu  the 


(.■abltxM  IjeloneiiiK  to  the  two  euffM  wee  Bepamu.il  hy  n  di«l<u)e«  of 
tS-^ft.  K«cU  drum  luw  two  groovsa ;  ona  ic  fur  rc-gtilnr  Aer\')c(!,  while 
the  odKrtMwiiiMed  whan  aohuiiitof mU*  b«eonie><  ncremary.  The 
cMb  ilnlf  fo  of  atMl,  SSmm.  (l-MiB.)  in  dinmcter.   When  hoisting 

coal  ill  reRular  totriet,  lb*  tun  930  n.v.  niotora  which  drive  dlFMlljr 
the  nppor  drum  nm  »l  »  qM«d  of  «8  revs,  per  luin. ;  b«it  wh«n  the 
phiiil  >i>  Mur-X  for  conveying  pemona,  the  Hpeed  is  redtlted  to  19  te.v*. 
por  iiiin.,  I  nn  i  iidiiiR  to  a  hoiotins  npetnlof  about  I '2ft.  perBecond; 
while  for  tlir  pu-i-  cf  r's.'iminini;  the  sh»ft.  the  motor  »pe*d  may 
lip  re(;ul«?.i'il  .•-•  ■.mi  -m  .  p.' i'  Wln  i;  tljf  i-.ijr  sluits  its 

)oiunev  the  luutoiK  iiave  to  work  ftl  the  rate  of  aiwnt  tiUO  ll.l'.,  but 
thb  fiilla  w  sbont  MO  ikr.  vhtn  tb*  vmgst  wpui  ia  rvached. 
NitiiiraJlv.  itimw  wid*  flnatuatiim  wonid,  if  m»  othar  amnftmienta 


«aotP 


480  H» 

a. 


S20H» 


>/  . 


\1— 


..Sf 


278  t^P,  I  . 


SiohP 


l>0  1  I  (Ml  I  ii-ii^rjiter. 

••••*»8pc^l  of  Mnt«n^ 
Flu.  '2, 

ware  nado.  naeaaiitftte  a  larxar  ganeimtlni;  phat  than  would  «on«< 

spoiid  to  lliii  averntfe  power  eonmtriicd.  and  in  Otder  to  Ivvrl  the 
power  ilemniidetl  tn  n  ennstant  vahie  of  nboilt  800  H.P>  (xec  Fig.  '^1, 
ft  special  set  of  iiiotor-i  and  seiier.itfir*  l»  pio\ided  in  I  hi  intitril 
^tjitian,  A  i)in|;;riuii  of  connection^!  of  tliix  power  reKiilattiiL.'  i' ^  >' e 
is  given  ill  Fica.  !f  and  4.  With  red  rence  to  Kig.  H,  AM  dwioleii 
a  dyiiaiiio,  Irtimd  tin-  "utartinp"  dvnniiio;  1'  if-  the  sii-ealled 
"  buffer"'  motor,  whih-  Z  Ik  «  booMir.  Thi-sc  threv  elceUio 
madlinMt  tOgetlii  r  with  a  llvwhrel.  arv  ke.vod  to  a  niiiiiitoii  nJialt. 
Xthut  tha  trindinj;  motors,'  riiprcMiited  by  FM  in  I'i^.  H,  an  at 
mti  the  atjiitit^t  4yn*in<>  AM,  wtneh  ia  aofinartnd  in  amaavith  thr 


rm.  a. 

liiii'.  hii-  H  uJLit;i'  4>qinl  to  but  oppoMta  inaenae  to  that  of  lb 
>iipplv.  Till-  pit  >:.nrp  arnwa  the  terminal*  ol  the  hoieting  niotor 
is.  therefore,  itt  this  pemi.l  nil.  Whfin,boWBVflr,tllBiehiilalinffinoton 
iir-  to  be  vtiirtrd.  tlie  eiritHiion  of  the  dynamo  AH  i*  leradufllly 
wcaki  in  d.  the  eflict  lieini,-.  ol  cour-i'.  to  in<  n»»c,  proportionately, 
tile  pr*'»«f*ore  ut  tin-  ;iTiitiiiii]>i  of  tli*-  hoiKliit;,'  iiiolor^.  .\fter  tli«* 
<  \(  iI;itioii  nf  ihii  dvriiitH!  AM  li  e*  l«  rii  rmiipl.  ti  ly  siippii  Hsi  d.  the 
lioiMliiiv'  iiiot<"ir>  11111  111  li;ilf  III' n  imniml  -pi  id.  In  order,  now, 
lu  liathcr  iiiciKiiot'  the  i)iott>r  »p<'ed,  like  eitilalion  ui  thv  dynwtUO 

AM  ie  rcTcned  and  RmduaUi}-  alreitgthciied.    It  i»  evidept 
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that  by  doing  this  the  prnnurc  of  the  dytuuiio  i»  aMti  to  that  of 
the  lupply,  ln«  final  voflnKe  lit  which  the  motor*  are  M  b«iiiK  mouh- 
1,M0  volta.  The  fluid  reuatiuice  for  rttrr\'i»|;  out  thi*  reifuUtiuii  iji 
voltaKB  is  illustrated  in  Fig.  A.    It  will  be  noticed  from  Fi^.  H  thni 


Fi..  1. 

the  niotAr  P  whirh  drivefi  thrtl.vnaum  AM  i»  Hhnnt-exeit#d  and  con- 
n«rt4>«l  in  nerim  with  the  booster  /  to  the  power  iiuiins.  Hy  varying 
both  thi>  valor  antl  the  direction  of  the  Yultnx<<  of  this  InmwIit,  thf 
iipeed  of  the  sol  AM,  1'  .«nd  Z  may  be  rcgulat'-d  williiei  JW)  jx-r  cent. 


Fto.  5. 


(hi  retlnctaR  the  speed  of  this  s«'l,  the  l1\T»heel  givfs  off  some  of  the 
energy  stored  in  it,  Ihiii  redncinK  the  demand  on  tlic  central  station. 
This  variation  in  speed  is  iNintroUed  antumalically  by  tlic  mttiti  cur- 
rent bv  means  <if  the  n-jfulator  sliown  in  Viit.  0.    The  action  of  thi« 


device  Is  such  that  the  speed  of  the  "  buffer  Mt "  (as  the  group  at 
the  thrae  machine  AM,  P  and  is  called)  is  decreased  when  the 
load  on  the  central  station  inrritases.  and  vim'  versa  In  onh-r  to 
!itop  the  buffer  xet,  an  electric  brake  is  provided,  whirh  i»  huio- 
matirally  applied  slioulit  an>'thina  go  wront;  with  tlie  beariiiRs. 

The  braklnf;  of  the  cable  dninis  is  done  by  a  double  set  of  brakes 
applied  to  the  upper  drum.  Nuniially,  the  shoes  of  this  brake 
arrangement  are  held  against  the  drum  by  suitable  counterweiKhta. 
When  the  brake  is  to  be  taken  off,  however,  the  coiuit«rweitjht«  are 
raised  bv  the  action  of  aii  eWtromaKnet.  It  in  aUn  ptwiiilile  to 
operate  this  brake  by  hand.  The  depth  indiciktoris  workrH)  throuKh 
a  number  n(  shafts  and  gears  from  the  lower  cnblc  drum.  If  the 
driver  should  nef^h'Ct  to  stop  the  hauling  maehinery  at  tne  proper 
iiKHneiit  the  depth  indicator  dtM'»  this  nutomatically  by  revcrsinK  the 
Mtartiok'  leter  and  applxiiii;  the  l>rake.  In  the  ciuw  nf  fiulure  of  this 
d<'\ice  also,  iheiv  is  yet  nnntlier  iip|>hanee  whirh  will  stop  the  fngo 
Ix'fore  it  can  rise  to  a  Jangemiis  liei|;hl.  This  appliance  consi»t4  of 
•uitiibly  nrmngcd  swil<'hes  which. when  opened,  rnuw  llic  aiitoiuatir 
ciiloiit^  to  iiit4'rr<i|>t  the  iiinin  enrn  nt.  Thi'»e  xuitch<-s,  of  i-oiirHe, 
are  opened  automaticalU  when  the  riiite  reni'liea  n  iri\en  height.  In 
fn>nl  uf  the  npemtor  is  n  thini  lever,  by  iiiean«  of  whirh  the  mam 


current  can  be  out  off  instantly  by  hand,  the  brakes  being  auto- 
iiiaticiill\  apphed  at  the  same  time,  A  number  of  automatic  devices 
are  ajao  pn)vi(l«<l  tor  preveiiliiigevceKsive  strains,  but  they  arc  made 
to  operate-  only  after  the  overloail  luut  lasUHl  fi>r  a  predeteniiiiied 
lime.  The  brt  aking  strain  of  the  cable  isOu  t<ins,aiid  the  \  urious  portu 
of  the  winding  pliuit  have  Ik'cu  ralciihiled  on  a  corresponding  basis. 

This  interesting  plant  has  U-en  carried  out  for  the  Compaente  des 
Mines  tie  IiiKi>> 'Ie-<..\ire  by  The  I.dihmeyer  Kleclriral  Co.,  lOO-lll. 
New  Oxfonlstreet,  I^ondon,  W.f.,  to  whom  we  are  indebted  for  the 
information  given. 


ELECTBICALLT  OPEBATSD  WINDIMG  GEARS. 


The  electrically  operated  win<ling  machine,  of  which  the  general 
arrangi'iiient  is  shown  in  I'ig.  1,  rcpre-eiits  one  nf  the  slan- 
danl  arrangenienta  put  forwartl  by  Mewirn.  Witting,  KUirall  A  Co. 
iKtil.l.  Temple  liar  IIou»e,  I'het-Mreet,  I.oiidi>ii,  K.(".  This 
machine  is  arrangeil  for  lifting  .'lUO  tons  in  eight  hours  fnmi 
a  depth  uf  l,H<MKt.,  making  .VU  trips  per  hour.  The  particular 
arrangement  sliown  is  for  use  on  a  polyphase  system,  the  wiiulin-^ 
gear  itself  being  operalod  li\  «  separately  e\ciletl  oontiniiuuii-current 
motor,  which  is  driven  through  an  intermetliary  motor  generator, 
consisting  of  a  ihree-phaec  induction  motor  drivine  a  separately- 
excited  continnoiis-currcnt  generator.  Normally,  the  contiiiuons- 
ciirrent  generator  and  motor  are  excited  from  the  U!;hting  mains, 
but  if  no  other  supply  is  available,  a  small  generator  is  driven  either 
by  the  main  induction  motor  or  by  an  auxiliary  motor.  The  Held 
ciirn>nl  of  the  continuons-cMrreiil  generator  can  b«'  regulated  by 
ineaiiN  of  resislancrx,  «<i  that  the  pres.mre  can  W-  vari"*"!  from  /.er<i 
np  to  the  full  voltage. 

Now,  since  the  motor  which  operates  the  winding  pear  worRs  witli 
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•  eamtaBt  Add,  Hm  wftiA  ta  nmdatcd  by  vtirymg  iba  pw— aw  on 
Ibe  motor  tonniimb ;  dm  iba  WBoh  suiting  mai  reftulMing  of  th» 
motor  is  efTeetcd  by  vtrying  tho  exdtotion  o(  th«  fton«r*tor,  «nd 
none  of  th«  oniinary  aerie*  reaiatancM  for  atMting  Me  required. 
ThiB  iriftho.l  of  stftrtint:  anil  n  ■Tulntinj'  poxaesiie!!  the  >freat  a<Uant«(;e 
Uifit  no  (iiiui  r  «n*ti'i  m  1  ir_"  r- si'.laiicf^,  and,  conftequently.  llie 
liiiid  Ihriiwri  nii  tlii'  iiiujiir  Lr'-iRrulur  i*  coiiipnrBtivf ly  Kniiill,  thf 
workini;  prt-s^iin-  '.'i  thi-  r- aii ituimiN  riirrml  t:rn*Tntor  biMn^  Jiiinpiv 
that  at  the  teriuinals  of  tlit-  iiicitor.  l-'iirtlicr,  tlie  inotor-){eneriUor 
M(  tat^  with  adnntase  ba  pconM  with  •  htmtj  fl^iriMel  to  give 
•iMdiy  woiUng,  Md  to  wubA  tfao  indnetion  motor  during  the  aeeele- 
ralion  iwriod  of  the  wiDdlnr  KMT.  Tt  in  evident  tlmt  witli  t1ii« 
■yatem  of  working  ft  very  higD  overall  eftiriency  can  hv  ulAumi  il. 
aa  tfao  indnrtioii  motor  iaalviHre  nuniiig  with  aoine  ImuI  on  ii.  and 
to  ua  vindfaig  motor  or  atoriaig  it  in  lha 


iaailhar  giving  out  energy  to  I 


The  amtagament  of  the  brake  ie  of  the  naual  oomiterweight  type, 
the  ooimterw^<(ht  being  lifted  by  admittinK  ooinpreaeed  air  beneath 
A  piaton  in  the  air  cylinder,  and  bein;;  allowed  to  drop  by  the  open- 
ing of  vahres  in  the  lower  portion  nf  the  cylinder.  The  brake 
Rystem  can  be  operated  cither  by  a  lever  from  the  operating  plat- 
form, or  autotiiiilH  illy  liy  1I1I  H119  of  nt)  elwlro  magnet  which  npena 
Bnother  «et  of  viilven  in  the  rylirnicr.  I!y  this  tuethod  <if  working 
lliit  iiniki'  ia  always  gradunlly  itn<l  Htoadily  applied,  and  no  sudden 
or  iMiVcre  ahocka  are  produced  ;  audi  auiooth  and  stadual  working 
ia  a^paoinlly  nacaaaary  in  the  case  of  putting  on  tta  brake  ahould 
the  apaed  riae  above  tho  proper  amount,  a*  ieiioaa  damaga  nii^ 
be  caused  if  the  brake  were  suddenly  and  vtoleatty  pat  on  with  the 
),'eiir  ninninK  at  a  high  Bpe«<l. 

A  email  platform  ia  provided  iat  the  opamtor  Immectietely  in 
front  of  tlie  winding  motor,  and  the  two  operating  lavwra  aieoamad 
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r*.y  wlii'.'l.  In  i-onitH|nenee  the  lood  00  the  main  jfeiierators  at  the 
gi  iieriitiiiK  sditiun  \*  iA*t>  very  steady,  and  no  birye  «nddcn  load  is 
thrown  on  wlien  i\  wm'init;  nniior  is  ^<tarti  il.  Thi-  s\!«i<mii,  loo,  is 
exceedinKl.N  Hiniple  aa  rc^'ardn  spued  r('<;ulatiijn.  the  operator,  when 
he  desires  to  nui  at  a  rcrlnin  speed,  simply  patting  the  starting 
lever  in  the  oorrespondiDg  poeiliun,  when  the  presmtre  of  the  gene- 
rator falla,  and  the  winding  motor  aeta  aa  a  gamerator  and  ii^dly 
dtopa  to  the  reqnirad  apead. 

xhe  winding  gear  proper  consists  in  this  case  of  two  seperate 
drums,  arranged  (or  ttac  with  flat  hempen  ropes,  and  an  entirely 
brake  dram  monnted  between  them  on  the  shaft.    If  n 
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on  tliia  platform.  The  fint  of  these  control*  the  atarting,  regulating 
and  reversing  of  the  winding  motor,  while  the  second  operates  the 
brake.  In  front  of  iIiIk  small  platform  are  placed  tite  Mtrious 
indicating  instniiuentx.  .\n  ammeter,  voltmeter  and  prcMii  re  gauge 
are  mounted  on  a  small  column  and  show  respectively  the  cuiTent 
taken  by  the  winding  motor,  the  volts  on  it*  terminals,  and  the 
prcasora  in  tibe  afr  raaenoir .  A  wfakUag  todjantwr  dwwa  the  exact 
poaitioa  of  tlw  two  oagae,  and  ia  so  amnired  aa  t4,atiik»  n  gong  and 
give  WMDing  to  the  operator  when  one .  ni^n  naaifar  ranehed  the 
top.  Thia  device  alao  automatit  ally  puu  un  the  Iwaxe  ahonld  the 
operator  allow  the  eagao  to  mn  beyond  the  ptofer  poaitiaa.  A 
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BBR,  Lu.L  I  <jn  ih'  Iniluclioa  Motor. 
I4i  A>«riui(  Ltud  on  llM  ladactloa  MMor. 

Xoepe  puUey  is  preferred  it  ii  n»nnllv  inn<le  in  one  with  the  brnk'- 
dmm,  and  not  separately,  aji  in  \\:v  dr^ij^n  lUuhtrHii'rl.  'Die  briike 
itself  ia  operated  by  comprc'i<.«'il  nir.  n  «iiiull  luotur  ilrlvi  o  iiir  <'»ni 
pressor  and  an  air  rc—rioir  licinu'  prfivulvd  ni  the  <piu-e  lieiiciith  llii- 
operatinc  platfonu.  Thin  motor-dnven  ooiiipressor  is  regulatnl 
•ntoaMUeally ;  when  the  pressure  in  the  reeKvoir  faUa  to  •  eertain 
pdat  the  motor  i*  antomatieally  started,  and  nuu  until  die  fNoanM 
line  to  the  normal  vnhM,  when  it  ia  antomatieally  cot  oat.  the  air 
pressure  being  thus  kept  constant  within  ainail  limits  without  any 
attention  whatever. 


OCO,  la|»t  U  Tsrsteb  a(  tks  Wladiss  Motar, 
OO,  Aivilsr  Vslocitr  «f  tin  Wladtag  Osar. 

combined  tachometer  and  registering  noparatUK  ,hon  *  the  tiieed  oi 
the  cage  at  any  time.  regialerK  the  nnmber  of  \t\\»  m  ule  and  auto- 
nnitionlly  operate»  the  brake  if  the  upeed  rises  ubuve  tin  ^afe  limit. 

The  sUiiile  pl.-ml  ha-s  lieeij  Ji  ^:^'ned  so  lis  to  ^'Ive  llie  greatest 
iKMsible  siuiplic-itx  in  working  combined  with  maximum  safely. 
Ihm.  3  shows  the  ewlenhiled  land  enrvae  for  an  exaetlji'  aimilar  gear 
:  ofktKer  output.  These  enrves  show  daariy  that  the  vanatlon*  or 
\  \mA  on  the  induction  motor  are  vert-  graduu,  and  that  at  no  time 
,  ii<  the  load  very  dillerent  from  the  average  load,  thus  e1*ar|y  Ulna- 
I  tratinR  the  great  advantages  of  this  syslean  of  working. 
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Thv  Babcork  St  Wilcox  "(iravitv  lnukii  "  i-«nvfiyiir,  whicli  )\it!< 
bwm  initalM  at  the  Briuudown  KeiidraiuiK  utation  o(  ihi-  North 
Hatnpotitan  TnuuwK.vs  COw.  is  iOiurtrated  becvwitb.  The  boelmt 
•ad  ebon  mechaiuiiui  is  ftteduMly  bataocad  and  ralin(y  euited  <« 
wtU-lnkrintod  buriiip,  ■»  «hat  ik»  only  uaum  m^toM  m  tht 
*    '  ItqaivalMt  of  tiM  ntatofud  fMMdpfoBtwbMW-powvr 
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reqntre*!  to  Arirp  (hf  chiiin.  One  featnrr  in  thU  conveyor  which 
coiitr.but- s  ^  •  rv  l<ir>„'i'l\  t  i  it-  -iUccCM  ii  the  method  of  drinnn 
clupluycd.  It  tit  welt  kituvkit  iIihi  by  lh«  umi  of  «prgcket  wherU 
any  «xl«niiioii  in  the  pitch  of  the  chain  inc  t  >  sM-ar  reoult*  in  a 
iMsrioualy-increaMil  expendilnre  of  power  in  dnviug.  This  evil  it 
antiraly  obviatad  In  the  pawl  dtim.  Tlio  pawb  Aim  into  podtioa 
on  th«  chiJn  al  the  comet  point*,  (hnisting  forwadi  ih«  two  ndaa 
■imtiltuMMuljr,  and  belbn  ihn  pawl  1e«v<>«  it*  position  on  the 
drivinf  Ktad  o(  the  cliafal  il  rpct  dM  to  a  ronniderahle  extent  from  it. 
Thii*  Hf  friction  ix  cxp«'rit?nced  in  withdrawiiic  the  pawl  from  the 
chmn.  ;»ihl.  iivor  and  above  thin,  thi-  witli  liim  il  ieavcs  n  very  eon- 
»iiU>i-i4bi.i  Ulitiiiic  for  woar  in  the  rhmn.  "i;h(ir!i  in  any  way 
afft^etiiiK  ltd  ellioionoy  or  that  of  the  dri\  (>r. 

Another  sjiecial  feature  uf  ibiit  conveyor  ia  its  applicability  to  free 
nr  niTnlrlin  mrrM  irhim  Iha  dlrimlinn  ii  «hangnil  aitlur  b«n  tbo 
bortMotal  10  itM  vtitltal  in  Ih*  *ai»*  plan*  or  al  any  ao^  to  the 
first  plane  of  motion.  In  deiwt  ndiiitf  from  an  npMT  mn  to  aav 
depth  the  maxiinum  utresM  u  at  the  point  of  turmnR  to  daMnnd. 
nnd  hem  tlic  w)ioelii  carrying;  the  chain  and  buclteU  cea«e  to  rotate 
i»«  noon  a»  they  touch  the  rovolvinR  tnv  wherU,  and  when  iih^m 
ment  ccaaen  friction  i-i'nw*.  nntl.  rrirs^cijisi-Mtlv,  w<>ar  on  tho 

chain,  wheeln  lUnl  ns^f^.  I  hi'  'Hiv  .  •>  i  l^  t'l'ii.  '.irnllv  niituiiiii'.ic  in 
iW  cyde  ul  lu'tion.  no  iiandlin^  Immiik  uecfMuiry  from  the  pujiit  at 
wfaim  tbo  malarial  ia  dsUvared  into  Ibe  roceivitig  hopper  ttntil  it  i* 
■*  diaeharteed  *'  bevond  moving  tba  l«v«rs  of  the  dniupen  to  tUl  ap 
the  bunker  section*  re<|uirinf>  to  be  operated  on. 

Tlio  liurkcti«  are  of  mild  »toel  stamped  out  of  one  sheet  by  aa|Meial 
hydraulic  proceM.  and  \m\v  each  a  pair  of  combined  oanui  and 
trunnion  bearingti  of  inalU-alile  caat  iron  utrongly  rivetc<l  on.  and 
fonnml  i<<)  that  is  lHick»'i  enii  \ie  dotached  in  a  fcw^  aeconda  without 
dinturhins  »nv  miIh  r  jums  ,il  tli.'  conveyor.  The  chain  con»ij«t»  of 
two  double  lmk  cham«,  i  nch  itiik  made  of  flat  <tcel.  and  «tcel  atud- 
riveU  {armmR  diatance  piecoit  for  the  pain  of  Unk«.  The  steel  of 
whieh  thea*  are  made  haA  a  Icnxilc  ntreiigth  of  about  C'i,0O0lb.  pas 
iu|itan-  nich  ooctioti.  Chain  whaela  are  tsMe  of  ipedat  oloiH-gniMd 
oast  iron,  aci-uralely  bored  for  the  axlm,  and  have  wcoam  in  tho 
booHes  for  the  reception  of  a  rlump  iif  upeeial  fiht*,  wUeb  by  capillary 
altrnction  retains  eiiouKh  oil  to  supply  liibrioation  for  considerable 
perknl*.  T'l.-  nil  smppJiH  t>iTn  i^'h  lal  sprine-lop  braiw  lubri- 
eatora  tiiM-r.'.l  m       wlm-I  l»u«.,,    hu-'-  •     Imi"  dirt. 

Ihunpini;;  or  tippin^^  i~  ■  'Ir  ■  '.i  J  l.\  v  pinr  of  ckius  c^iriw!  h\  a 
crom  Nhafi  comnit;  mto  i-nviiiu  i  u  uli  another  pairol  iins  m  i  ti  il  lUi 
the  cnd»  of  the  biicketH  anil  cauamf;  itie  backets  to  tip  up  nt  an  angle 

iOfHcient  to  einpi>  coiuplataly  tba  eoaiaata.  Himo  dnnqian  eaa 
be  applied  at  any  pointa  of  the  horinontal  niaa,aBd  tba  bnckals  are 

1-l.iinped  to  the  track  rniU  by  hnob  bolU.  OtlObllHg  th«m  to  bo  Oa«ihf 

sliiftod  if  nece«K«r>  .  The  movement  of  o  hand  lovar  to  rightorMI 

will  CHKiiK*-  or  iliiH-nga^e  the  duiupera. 

Tlic  tilling  inechitnism  consist!^  of  a  serien  of  seven  hoods,  with 
openioga  eorroapoodiDK  to  the  piu-it  of  liie  buoketa,  delivering  certain 


EM 


!l  ii 


Dig  '  () 


858 


THB  ^BUKTFRICIAN,  DEOBHBBR  8,  1904. 


qasntllim  of  nuterinl  into  them.  These  hooAt  are  htneod  uni  con- 
iu'rt<i1  in  the  r<>riii  of  nn  rndleaa  chain  aiid  CMniea  on  wheels 
riiiiiiiii^'  (111  Ik  -iuitnblc  truck  constructed  in  the  filler  favtue.  The 
fiUur  rhiii))  is  rlrivcn  dirpct  by  the  conveyor  chain  enji^af^nK  with 
projcctinn.t  <ir  teeth  of  tlie  former  Twokindsof  tillers  are  euiplu^cd, 
'KtiUionary  "  nii.i  "  purtnblc."   Th«  fonuitr  ia  UMd  wfa«D  fiJling  iH 


pi  tlnriiicJ  Ht  oiif  point  onlVi 
or  uiii,'f;ons  into  a  re- 
ci  ivit(({hoppcn  undthe 
sei-und,  or  "  portable," 
wim  eoal  u  ie>i(iin- 
iiuidfiniialonig*  ban- 
ktntotlwliafler  bnn 
kan.  ind  aIm  wlion 
nnhm  nrc  filled  from 
apiirt'S  \ttifn  ruji- 
Hidcrulittf  quiintitii*^  ciin 
be  stored.  Tiiis  por- 
table filler  truvt  U  on 
independent  niihi,  and 
can  be  travcnicd  to  any 
position  on  theitc  rails 
to  receive  coni  or  aslies, 
and  is  clnuiped  down 
befiire  coiiinu'iiciii|;  to 
oper>il4-.  lioth  kiiiil.-< 
are  operated  by  tlie 
conveyor  clmin  en- 
ga^nu  with  KprueketK, 
or  lu-ojec'tiiMiH,  ou  llie 
fiUareiuno,  whidiflar- 
riaa  a  aeriec  of  baoda 
anHUld  a  trnrk,  thvae 
hoada  Nuccemiiveljr 
covering  the  boclMta 
iMid  fUliof  withont 
»|tillin<;. 

'I'Ih'  u'l'i'i''  uli.iU  tiihe  tlu'  pliUT  <il  rail  tr.ii  k  iil  ili.  ■.'.ivw.-.  •■v 
piuiiti  Hheie  llie  direrlion  of  llio  conveyor  in  chiiiijjed,  hiuI  revolve 
on  an  asle  mnninK  in  ample  bonrijigs,  automatically  lubricated,  and, 
a*  pravionaly  dewriM.  nave  umvciuvnt  of  the  ehain  wbeeU  at  the 


pWHtaaf  UiiKiiiMiiii  '.  li.  I.ii  t.  t.ii-tiiui),- u  r(  volviiii;  instciul  of  a 
nxed  Iraek.  "I  hi-  upplinitioii  of  thit  principle  Iiuh  very  nmterially 
rvdwed  wi'Hi         t.  ir.  i-.  »»  r  \p< n.iiture  of  ilriviiin;  iwwer. 

The  CMivr.vurs  an-  uia<i.  m  iln  i.i<e»,  and  arc  capuble  of  liandlini; 
rMpecli%-«lv  lO,  4U  an<l  hi  i„ii«  of  coal  pvr  hour,  but  aaa  be 
diuiiDiahad  or  iacKMaetl  by  'i.'>  per  cent,  lo  mil  circtuualaiwaa. 


my  joax  n  c.  vkku. 

'Ilic  I'aper  d«ak  iial  with  iba  attitude  o(  the  LesiaUturv  toHnrdx 
Ibe  aJmncal  induatry,  and  recite*  soiue  of  the  poinU  o(  the 
Klvelrie  LiKhtinif  Art,  which  retarded  the  proKreaa  trf  electrical 
de\(1r>piijent.  It  thru  de»lii  with  the  improved  chuues  andcr  the 
W^--  1  luin.  )-it;hi)ii(;  Act.  Hofert-iice  w  lujule  to  the  removal  of 
ri  >.!rii  tii>ii«  iiinlert.tl,.  rK  M  liich  wonlil  In-  etTerted  by  the  Kleo 

tririly  Siipj-1.  pru.ih  ir,l  h\  llj,    Ih  imI  of  Trade  in  t!ie  lust 

SfrMuoii  of  i  Hfiiaiuent,  and  a  hope  w  expredwd  tliat  tlii»  will 
aooQ  haeotne  law.  .Nfenlion  w  aUo  made  of  the  falling-in  of  the 
Ka«ei>  of  borough  tnuiiway  -<.  and  the  •(r»xt  of  elwtrical  traclK^n 

*  Ab>lract  «f  a  llaprr  read  before  the  Institatloo  ol  Civil  KoainsoTB  en 


ni  aettiing  upon  atandanl  penodicuien,  Uie  systeiut  ol 

■■  baing  iniS^caMa  for  0naral  aaVplTi  aa  ia  alao  tha 
mt  Meh  taoBcm  mtatn.  The  aatfaor  ia  of  ooinioB  tbal 


npon  the  ontpnt  and  load-fiietor  of  the  eenerat!n(>  stAtlOiM..  9u 

author  thfi]  describes  the  variouB  Hyi>tcniii  by  which  elebtricity  is  at 
present  distributed,  including  direct-current  two  and  three-wire  di«- 
tributiiin  1  dirt'ct-ciu'ront  lligh-toiiiiion  Kenuratioin,  and  low-tension 
distribution  :  Hingle  pba«c,  two  ami  thrtn-  pha»o  eurrentK,  high- 
tenoion  ^'eneration,  and  low-tenaioii  dixtribution  :  threi  phase,  high- 
tetivion,  and  low-tension  direct-current  distribution. 

After  denlin;{  with  tlie  htuit^  of  pressure  as  defined  by  the  Itoard 
of  Trade,  and  the  result*  of  the  work  of  t)iv  Eni^iiicoriug  Standards 
Coannittee  in  aettling  upon  standard  penodicitien,  the  systeiut  of 
wipply  an  : 
iaaataaida 
dlrect-eumnt  higiri 

the  diatHbnting  tgntum  whkh  aro  Hkaly  W  b«  ■AofMa  in  Iba 

fntnre  are: — 

1  Direct  eiirrrnt.  two  nr  thre«-»lrc  for  sraall  dIallMi, 

2.  Single- phftKC  >ii«h-t«nBioii  for  railways 

3.  Two  pliSM-  hiKh'tension  generation  and  low-t«niloa  dllMMta  (lir 
exibliriK  single-phase    stem*  o(  gaiural  supplv). 

4.  Three  phaM  hi|rh-tMiion ganwatloa  MM 4lNet-««I«ll0»4«ltleO 

.liKtrihution  {for  ril'linR  diiMt-eonant  ayatamr  In  taigi dMrialih  m4  iir 

ra'lwnys  o(  shurt  Irt  .-tbi. 

').  Tiiro  jiija  <■  11.;. '1  ii-n::|' II  |.;riH'r^iujij  uiij  luw-tauioB  Ibfaa-pbaaa 

or  lii-phast  ai.-trUiulinti  rfur  cnLn-ly  new  sr.J  lar^e  diltrtcti). 

I'iiigranj-.  n>'. niipiiiiyini;  llii  r.ij.i  r  :l,  iiiiin.',triite  tin  I'fuiiijiuicii 
nulii  of  supply  by  dirt-n  t  current  al  iOO  vultn  for  ditiVrent  loads 
tranaiuillod  and  by  the  high'tenaiaa  aub-station  method,  the  result 
being  that  above  the  unawiuaatioiMd  distances  the  high  tansiun 
UMUod  la  mora  aconnniical,  via.  :— 

KOowatta.  Eeooomloal  radhia, 

aiO   4   1«  mile 

«»    1  r.  ,. 

1,00<»    . 

Willi  n->;;ird  to  tin  .  Ilict  uf  »t<j|.i;,'e  at  -ub  r-l  irinn-..  lli.  u  itliur 
believes  thai  st,irn;:i  will  In  iiiorc  largely  n-»<)rteil  Ui  in  the  liituns 
and  tij,'iu-e»  ai-e  ui  .  n  iii  r-uppnit  of  thi«  view.  Ffe  then  pror«<i»  to 
dwi  usii  the  ecuituniic4ki  liiuil  uf  prexsure  for  high-tension  supply  by 
iinili  rgmoniioaUaai  amlgivaa  carvaa  to  abow  that  fargencnd  Mr- 
(h  '7<.  in  Oreat  Britain.  ft.flOO  vdta  ia,  mMKiinatel,v,  the  eepooideal 
pressure.  The  etTcct  of  the  cost  of  inaolalioe  of  •sln-likk'MiMion 
cables  ia  also  dis.  us>H>d.  Tito  Taper  noit  daakwfUi  tm  eoal  of 
overhca<i  tran!<nii4.sioii  of  liigh-leii^'ion  currents,  and  reasons  for 
fixing  upon  a  pressure  of  'Jlt.DOO  volts  in  this  country  are  given.  .\» 
to  tlie  cost  of  Buppiy.  the  ideal  ligiire  given  l<y  Col.  Croniptoii  in 
1W*I  i^  stati-^l  to  liiiM  bti  11  s.:rps-iHe,i.  \  new  ideal  fignn-  is  given 
by  the  author,  biis4'<l  iip..n  further  experience  gained  in  the  paat 
10  years,  and  hi-  pri  dKO  the  cuelawliiMi  an  likaqrto  bo  oIlaiyM  to 
various  daaaea  of  eonauiner. 

Toraing  to  tMnamiatioa  Knoo,  •  fkaeription  is  givao  of  tfae  prac- 
tice odoptad  In  astra  Urii-tanaoB  nndergioand  caUaa,  and  the  ritka 
which  have  to  be  gnatMd  apfaiat.  The  madianical  and  electrical 
eonsiniction  of  ov  erhcad  Una*  Ibr  extra  high  presaures  is  abio  dealt 
with.  The  Tjipi  r  then  ennmeraU^s  vnrions  classes  of  sub-station, 
l  ov  i  ring  stall'  Iraiisforiiiers  for  three- phase  low-tension  distribution  ; 
statii-  tmnKfariiicrs  with  rotary  converters  for  direct-cun-cnt  distri- 
bution ;  iukI  syiulironoua  or  induction  motor-generators  for  direct- 
current  distribiitiim  at  the  higher  periodicity.  I >e»cription»  tallow 
of  the  various  Hiib. stations  erected  by  the  anlbor,  with  anma  of 
thoiroutputs,aiid  particulamof  tln-iretTieiencies.  The vaiiona iiUlfaofc 
of  <BltlUttting  energy  at  low  pre^nnre  are  clas-w-d  as  followa,— 

I. — t'oiid'iif     /ira«  -in  Si/nlcjn. 

miA,  strained  and  un-ilraineil.  _^ 
ly  indiambber,  vulcanised^  bitumen.  Of  " 


1 

%  OUdM 

dtelectrlaa 
casing!, 

pipe<i 


uuyijmi 


into  atoaawaia  aaainga,  Onilaodar-Wabbar 
adoHa,  oaaNBt  aaatanaM  oaat' 


icon  or  wioogki-lnn 


1.  Vulcainiod  bituuMO,  dialitaor  olhv  Inanlatad  single  oablas,  laid  in 
iroo.  ■lonewan  orwoodan  trongUngt  and  aoimndad  by  inor 

or  i^tch 

i  Concentric  cables,  paper  in  ^l  dated  and  lead  covered,  laid  in  the  i 
manner. 

H  Siti;.-I<!4>hii»e<ir  cnnocDtric  ■  iblen.  each  prut-^tled  by  iU:  own  shealh- 
iag  of  steel  tupm  or  wints,  laid  direct  in  the  grxmni). 

Till  ri'lntiM  iinritK  of  tlie^'  »VKteiii-i  are  fullv  di-MiH-^d.  and  a 
curve  i»  gi\.  n  -ilfwir;^'  tin   rinperlive  i  a(iil.il  iIj.'  -v -Ui  iiik. 

The  aiitlior  tin  ii  deal-^  vvitli  tin  ^ynteiimof  distribution  adopl<'d  in 
tramway  coii-struetion,  and  their  relative  advantaKcs  and  disadvan- 
tages. The  i]ne.-ition  of  fusing  the  general  network  and  the  fixing 
of  section  boxes  is  gone  ini«  foUf ;  the  antbor  dariding  agaiaat 
fuses,  except  in  conci-iiirtc  oatworka,  and  atrongly  ad\'oeating  the 
use  of  >«  I'tion  U>.\es  for  sub-dividing  the  network.  The  I'aper  eon* 
clude.->  with  some  particulars  of  the  supply  uf  electrical  energy  to 
-(liort  and  loiiR  distance  railways.  The  author  beUeves  that  a  modi. 
lii  ntioii  of  ih.'  prt -..--a  tiiii.l  r.itl  .,1^1,111  uill  remain  with  ahort- 
dntaiKe  r.iilways,  uiid  thai  improved  uiethudsiu  the  nppliCiUlon and 
e  iiitLil  ol  siqgU-phaae  eunonts  will  b«  wleptod  far  long*<" 

rallwavn. 
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fmniir  or  uaemou  broiiibbs.* 

1  ■■■  plltwd  to  In  bM«  to  aUtc  that  lu«  jMtr  »how*d  a  oootinued 
improvement  in  oui  mnntir-hlp,  mtA  iklthoai(h  tb«  iiirrVMc  in  numbers 
ii  Dot  Tei7  gmt  each  jt\iT,  I  tn:'^'  It  » .1]  miintaiood  Wo  canoirt  look 
Ibr  ft  v«iy  iMid  inenaw  to  numtwm,  Um  6M  m  hatra  to  dtMrfrom  » 
]iiinid«laliN«M,I  thWb4a  mhto  Iromw  lh«  «mMmib«(  ihr 
tnaik  in  oditr  dirMtiOB*.  Tft  ft  taifft  mOtM  iltU  ftwpwmiMitt  mua 

take  plaei  in  th»  im^rcaiiA  in  lh«  iiumlicr  am)  v^ti<!j  ihr  siiI-jkU 
Ivoogbt  (onraril  (or  itUcuuion.  This  is  «  p*rt  at  ihr  u  rk  i !  itu-  I ntnch. 
tha  (OCOMS  of  whirh  does  not  rest  vith  th«  ctuui-man  or  th*  eommlUn'. 
Of  trim  witJi  thr  hnnorarr  nccretary,  bowe fer  muoh  th«f ,  indit  idualljr  and 
ftolUetiT«lTi  na;  cxett  themselves.  It  reata  almoat  entirely  with  the 
■mtalf  QmbmIvml  and  on  that  aocouni  I  wish  to  make  an  appeal  to 
Aft  aMktn  at  aH  umvu. 

Evrty ia«mb«r  ahould  teal  thftt  an  hlUnittoti  rcstn  udoo  hint  ind!^ i>1uiv11<r 
to  taka  (wma  part,  however  amall,  in  ihi  Mork  ct  vmOi  aeaMon  I  Ji  if- 
in^gftti  that  everj  mambar  aboold  take  part  in  tb«  dinwiaaion  of  evefj 
PftMr,  but  it  to  aot  uawmiMi  to  ftwiiot  tlwl  Mtoynwnibw  ahould 
doHivt  0>»  eoom  of  «a«b  wtatoa  ba  Mia  to  eoninimilMla  latMlhing 
valuibte  to  the  (fi-wrui'sinn  f>n  nt  W»»  nr.-  "f  th*  }*«p«T«  roaf!  A» 
t}if  question  of  Taprr'^,  thu:r  la,  I  i;iink,  :i  :^trv^ng  fr.  Inv'  f  n  h.i  Li:.i.  1  , 
prsptue  i'aperrs— paiticulArt;  ainoog  the  yoanKor  members  -nnl<w»  tliry 
are  in  a  position  to  Rive  lontt  and  elaUnre^  ones  <»o  *om»  impottant  «ub 
fecA  bearing  opoo  theory  or  pntctiee,  o»  d««rriptiv»  of  mime  wortt  -carried 
oat  by  tha  member.  I  v«atttre  In  aawirt  that  ibm  ia  a  mialake,  jmrtirulatlv 
in  oonoaction  with  a  local  braneh  raeh  a«  oura,  and  I  would  urite  mamban 
to  brine  (orwaid  abort  Fapara  b«aho«  on  delalU  or  diflieultiw  or  it)>»:<r'|- 
tire  of  meibodt  ot  nettiof  over  each  diflicultidi  It  -n  lUiu-  uiinrL<  :ix:>t  \ 
lo  oonfiDa  eaah  of  our  roertingn  to  the  cocaidar^ttun  of  ami  I'mp^i ,  uiii  a 
would  b«  an  intarealang  variety  to  devote  an  ooesaional  meeting  for  the 
reading  and  diaeuwion  of  abort  I'apert  or  memoranda,  and,  peraonally,  t 
•ball  weleonia  with  ji  'i>is  n  rr  >^i:c)i  na  evening  during  the  preaonl  a«kition,  if 
nmaof  the  memb<  t>  u  :!1  1:0  mte  to  the  extent  of  aendioK  the  honorary 
■laiaUrr  fobieeM  for  ahort  Papera  tbtjr  Me  pnpaivd  to  ixiOB  forwaid. 

Od  tb«  ooeMion  o(  lb*  oMoteg  «l  krtftM^Mfll  tWftlMttMM  Ufttaned 
flcMvie  aad  laUnA  ftaa  no  «n>ll  fttoaBM  o(  iMMellM  to  the 
OHNIPtful  addreaa  delivered  by  my  pfed(<<naor  in  oIKcr.  Mr  Chamen.  an 
addma  wbieh  in  a  negative  way  haa  given  me  a  nagiiealion  of  a  i>iilgoct 
for  my  rtmarks  If  vi  a  thia  i  vouin/  Isi  the  gemiral  aorvi  v  of  th«  eUT 
tnoal  iJitlostry,  whicli  iljv  .  u)  |e>  1  of  that  adilren*,  very  little,  if 
aaything.  was  uuil  at  ibs  t.[  tU^uiaty  in  collirrice,  and  I  hojie  it  wtll 
Ml  bft  ^together  unprofitable  for  ua  to  aprtui  a  lililf  time  111  a  aurvry  of 
Vinl  hM  bean  done  in  thic  respect  gcntrallr,  and  more  particularly  In 
thaeouotyof  Lacnishin  .  v.lif  i  e-'O  ii.fi;  Irj-  Ik  »n  ini|orl««(  one. 
At  yov  are  aware,  n  .  iTiuimu^'  gji]' 'iiitr.!  hv  ih.  1Im:im-  I'ltii  r  haa  hem 
{nvwtigaling  tbia  queition  for  the  la^l  two  v<'«»',  and  only  reoenti;  tx'^ue'l 
thilr  piMrt,  and  thin  bag  hroaghl  tbft  «Uii«M  vnTnUtoh  in  (Hideo*  > 
WUIft  into  imiairy  will,  no  doubt,  b*  tbft  tdfttoa  Of  oftlnBg  attantloB  to  tin 
iioportanoa  of  electricity  in  oonnecti^m  with  tlii^  indinlrj  :t  i-  of  the 
ulmoat  importaooe  that  no  code  of  rtika  or  leKiJati-i  mm  tinunt  ahould 
be  pa.tW'd  nrhiVh  in  .^nv  way  trammaU  <ir  himlera  the  legitimate  develop 
cnit  isid  riil«n»:Lin  of  its  ua«  The  Mloinx  Asxrolatimi  'bould  have  th" 
alrongoal  »upi«.  rt  u,'  Uiia  InatitulioO  in  no  f»r  an  th<  ir  vfToits  am  dircrVcd 
to  this  end  It  ha*  often  been  allr««d,  and  not.  I  think,  without  rracon, 
tbat  legislation  haa  already  httr>  the  inean~  of  retarding  ttio  drvrlopment 
ol  alaetrielty  in  this  ooon'trj.  lun!  it  wdmIi!  h,  nnf.ir'.nr.Ht.  if  «ii;.tliln.' 
nnr  sfacMtId  ba  done  with  the  ^atuc  re-,.. t  '1  hrr.  1-  no  Aou\:.  in. ■«.■■,.  1 
that  iMiilation  on  the  sabteot— tiareJuil;  4rait«4  with  the  view  of  leaving 
•II  tmim  mtpni'r'-  with  reaeonable  aafetv— «itt  «»  MMk  to  h*ip  the 
adWHMBMl  otOe  ioductry  by  clearing  away  math  doabt  anil  pnindiov 
•laimi  the  n«w  power  in  tbe  niinda  of  many  mm  oonne.-l«d  with  tbe 
indostij  who  ar«  unoranl  of  the  meriu  of  the  power,  but  have  unfounded 
fa«rt  owsog  to  a  large  extent  to  tln  ir  jiQticipation  ol  danger,  where  no 
real  danger  e\U[> 

In  Ibeaa  daja.  when  tha  usea  of  rleetrieity  for  power  purimfe^  are  j« 
wall  knMra.  it  ia  almost  uiinet'ruiutv  to  ie|H  at  the  adviinUgra  of  it,  but 
)  are  tora*  tpaeial  featorea  ctniiieeleHl  with  mining  work  whieh  niak>i 
I  a<lvant«gej  have  (rr««(er  wrfrht  than  in  other  inno'tries.  The  pur- 
posaa  for  whi<:h  (x/m  r  is  rr.|inr<:il  m  a  coal  mine  nn-  i  loLably  more 
variad  than  m  any  other  industry,  and  tha  poinla  at  which  power  i* 
i«qaiT<d  are  aUo  very  widely  Kcparatcd.  On  Ina  atutao*  the  mo«t  inipor 
puipoaca  (ur  which  power  is  rrqulrMl  aw  the  winding  machinery  for 
Mnfina  tbe  oo«l  to  the  aurfaoe,  and  the  (aua  for  ventilating  the  workings 
lialllB  .1  III  in  additioti  to  thnso  tliere  arewai^on  tips. coal  screens,  nitah- 
Ins  and  cle^'ati.^g  machinery,  oonveving  j'lant,  work»hops,  and  »lj«  tbe 
Bumng  of  the  loadad  waggons  under  the  trreeDi%  beaiJxa  manywMroUnor 
ptupoaaa  Underfrotind,  tbe  uses  are  almost  »iually  variad,  inetoding 
baoUga  puiiniw,driUillg.eoal«alting.  and  lait  nf  all  n  otie  which  hiM 
Mt  yat'bean  tgraoh  *l«*pted— »{«..  conv..yinK  machinery  at  the  wurkino 
fare  These  uaefi  are  nof  »miIv  varied,  but  from  tinio  to  time  the  livealions 
v.h»T«  the  powur  n  rt  imt.-l  biia  to  be  changed  a«  the  tieM  g<ta  worked 
out  si^  tins,     •iK'if.  fomji  a  Mroog  ar«mii«nt  in  favour  of  electricity. 

Owing  to  iu  effleieatTi  ht/tk  «!  ■lodnBlion  and  transmiMion,  i<« 
raU»bilitT  and  probably  noatorall  teltoll«tibility  and  tlie  facility  with 
which  Iba  plant  oan  be  changed  fmm  plate  to  pWf  .t-lf-cUieiij  ib.  without 
do«b*.  tba  moat  soitable  form  of  |K>wer  for  lin  i>un»asc.  Tha  oolj- 
Mriotu  ri'.a!  It  hi-  in  this  field  is  ootupt«.-sed  air.  and  wbil* 
adiaUtcd  ■.i  n'  i  ler  ^[lecial  circumsl<aui'«<  there  ™V 'fJ'''*»JT'Tj!T,*  " 
powftf  baa  >iiv*uuge«,  and  there  are  ittlU  nmnT  authnnwftf  no  ftdwat 

•IMiv«M<M»ir.tl.  MMUaet» 


tit  tat 


iu  HI*,  tbftfa  U  nadnM  tot  lha  9Ml  MMM«f  aqaria 

ofelwtrical  power. 

After  dealing  with  the  general  <|ueatlou  of  the  application  of  electricity 
in  collieries,  the  nett  important  puint  to  bs  eonaowed  is  tbat  of  which  of 
the  two  classes  ot  onmnt.  direct  or  alternating,  i»  the  moat  suitaUa. 
There  is  no  dooU  tkal  ia  this  country  up  tn  the  present  lime  diieet 
cunvnt  has  bean  mneb  man  used  than  alternating  ounoit,  but  I  do  not 
think  tbat  this  ia  any  guide  lo  tha  relative  mertta  et  MwMOk  My  aon- 
viotion  ia  that  juat  as  electricily  baa  in  moel  oaaaa  a  aapaifcirily  over 
i-oii;jire.;i  ed  air.  mo  R!t<;rnHtin>;  rurrfi.t  ''.119  in  maey  t*Mm  »  deflitied 
.i('i  rKiriiy  (i\rr  iilirrct  .  iirrrnl,  And  tii^t  fi;ii.:(  ilevt'lopju^-tit  wiU  rtiurimi 
ihiJt  o|juiion.  1  have  no  doutjt  Uutit  ii<c  a4TiiDtagu*  ot  tbia  ayaiem  will  be 
increased  wiM  Uw  atagia>pba«a  series  motor  is  suOtotonllp  paHaOtoi  to 

be  applied  to  ibit  daaa  it  work.  This  class  of  cunwt  laiMr  ptiaal- 
natea  in  tbe  ca>«  of  minai  «B  Iba  OmMImM  whlia  «t  abail  Ma  <fe«k  W 

than  in  this  country. 

In  Belgium.  Oermanj*  ftad  Anaiha  there  arc  many  colliariea  which  are 
entirely  uperated  by  unaaftt  ol  electricily,  and  in  ouma  eaaea  I  have  seen 
single  motors  at  work  there.  W^r  iliui  iln  whole  installations  in  most 
of  tbe  collieries  iu  this  district.  Oiii-  mi|ir<i«ssd  by  tbe  elaborate  and 
almost  eitravsgant  manrier  aIj.lIi  Uj>  <;lLt  trie  plAnt  and  tiuillings  are 
tilted  up  on,the Contim  II t  Ii  urit  .ii  -  lo  i.o'  1lj.1i  ilm,  is  i.uiu  J  iio  tii  In 
many  eases,  and  is  not  a  lt.&'.uic  {>c  .^.^pn-d  L'laiuviv.  Tlit:u;  ^nu  fti«>ufal, 
bowataTa  ibM  it  ia  important  that  within  reasonable  UmiU  electric  plant 
sbooM  lie  housed  in  such  a  way  that  it  can  be  kept  as  clean  as  poaglhlfc 
a  ni«rl«r  whicK  i»  rn"  iilt. 'i.-i  tlo  r  vi  itiioni  .ii|l;oul(v  pt  :i  cv.Hi<  rv. 

1  ll«'  n*  vl  IN.:nt  .;f  in.]^-llji:ii  c   II  <  ..n  ni  ■  LI.  Ii  Ci'ji.tlr.toiltli  |  lACtiC'J 

u  tlie  introduction,  a  few  jcmrn  ago,  ol  the  high  Kpeed  uuntiw  pump  due, 
I  think,  OfigiH^r  to  FlOl.  Mtdllt.  fiMM  fmpm  are  run  at  speeds 
varying  1Mb  tM  to  MA  MM.  par  fllte.  Tbtt*  «N  a  grest  many  examples 
of  these,  which  luive  been  in  use  for  some  time.  In  one  ciw*  a  pump 
riinniDg  at  1  i(>  reva.  per  min.  delivers  over  1(10  gallona  per  minute  againct 
a  head  nl  'i  SuOtt.,  and  in  another  example  over  TOO  gallons  a  minute  ate 
pamped  against  a  head  of  ciuOft..  tbe  speed  being  1x0  revs  per  min.  As 
regards  hauling,  the  CooiineutjJ  i.'oUiery  plants  have  no  special  faattuea. 
and,  so  far  as  1  have  been  aill«  to  aaoertain.  rT*  rriBfVr  tf 
iwJ  cutters  iu  uae.  This,  I  faaey.  moat  be  due  to  tha  Ibat  ttut  Hbm mm 
arv  ol  ■•t'.'-h  a  rmture  thai  thene  are  not  rei|aired. 

Th»  .[!>•<,**.  Ifii'.i.ri?  of  ihf  aj'i'l  !■  fttli  III  of  tl'ilri<:-ly  Ui  ooiiitrif-s  011  the 
Cuotinent  ia  its  uae  for  winding  coal  and  men  in  the  main  shafts.  There 
aMftaoQiUMblantonbaralaaaBplaBal  tbasa  Ibrat^ibaal  BalfMM  and 
Cknuaay,  mne  vt  madttats  dte  and  ofban  ol  laiRi  sua.  Of  In  inallar 
umis  we  may  take  two  example"  v-  U )  3  tone,  1 ,400ft.  lOft.  per  saooad, 
1*J<J  II. ■■  :  {■>:  Xtona,  4'iiift..  l.'fi  to  ITn  nor  second,  IJ.'*  t*!  .100 11. r.  TbsM 
only  involve  iitolora  of  moderate  awe,  and  if  the  generating  unite  are  large 
an  Compared  w  ith  lliem,  no  serious  trouble  or  dilliculty  will  arise  in  oonoao 
tiop  with  lite  fre<|uent  stopping,  starting  and  accelerating  of  the  moiota. 
Whan  wc  cnme  lo  c»nai'ler  canea  of  winding  where  the  power  required  is 
nearly  cijual  to  or  in  eicexx  of  the  generating  units,  these  dilBoultiaa 
h»oi-,me  vf-rr  -H  noTji     In  fi.'rmanj.  there  are  two  eiamplc.i  ill i:«tTaliog 

110  .  in  onr-  cii,<i  ii,e  '.in-iiiu'  motor  deviiopn  over  l.iKM)  h  1 .  at  ita 
mas,iiuum  tuid  ihu  us  ^twut  double  tbe  output  of  each  general  or  \lihougb 
UiiH  is  only  roiuired  for  taqf  alMIt  perioda  Uie  eHeet  is  that  the  drop  ID 
prM'ure  is  very  great.  Tbe  dURfitlly  has  been  overcome  at  anothar 
ciiUier?  ulifio  1";  n«r  (.vstem  ik  ii>  usr.  Tliis  ••yil.  1  1  ii>'p«oda  npoD 
ti)c  un.'  'if  iL  h..l^;,  tl.  •h.-ii  ik.".iii^<  US  Kn  >  111  !^')  aci.  uiiiu  l.itoi  looairy  Ihe 
luoturs  over  the  pasika  ol  the  windimK  load.  1  be  ayalera  oonaists  ot  a 
MOtotaaifUid  «wt  aniMnt  Itoni  llii»j|pmafiii|i  station  and  ooaplad  on 
tba  lama  shaft  wilb  a  guaiator  ol  moob  larger  capacity  with  a  heavy 
flywheel  between.  This  secondary  generator  supplies  two  motors  directly 
oouplvd  Xo  the  winding  gear.  \Vben  tbeaa  motors  are  working  at  their 
nuiiinum  eapanily  for  the  ahort  ferirni  pf  winding,  tbey  demaiul  the  full 
output  uf  the  generator,  and  as  the  priDinrv  n.i  uvi  ooupied  k>  It  is  iusufli- 
cieot  lo  supply  this  p>w«r.  the  aarpluk  ic-^uj«<<l  is  drawn  from  the  energy 
stored  iu  the  revolving  flywheel.  During  the  pnriuiU  whan  Iba  winding 
drum  is  at  leat,  the  primary  motor  again  stores  up  energy  by  aeeahta- 
tintr  tht  flywhf'Cl  wliirh  is  ,v»in  u-«d  in  ihu  n<->i  win  lnit'  t»per«(inn.  In 
til"  '  V  ini('l»'  111  wliicii  I  l.m.  r,  fiTri  il.  th.i  pruiiar*  iri-lor  is  -ioi.l  hi  . 
tbe  dywiieel  wiiglis  ahuul  t<>  U>n*,  the  geiwmtur  givrs  an  output 

of  i.itw  M.P.  «n4  Iba  two  windii^  noton  aia  aboBl  TM  n.11.  anab. 
Itegubilioa  ia  ibna  auirelv  tlinmgh  tba  MA  oaOa  of  tha  praentlnr,  whteh 

m^parately  ncite^it.  While  thiji  liysMim  appears  to  have  been  soere^fol 
in  operation,  it  is  somewhat  eumplicKtcd,  and  the  installation  l  umt  t>r 
ei|xinaive.  (.'«reful  cuiiuderatiuo  would  have  to  be  given  lielore  ciociding 
in  any  portii  ular  case  wtiether  it  la  a  lyslem  which  would  give  coonamicai 
rentilis.  In  other  ctntu  storage  battariei  am  used  for  making  the  load  00 
til*  genrratora  more  uniform,  and  thb  system  baa  also  boon  mcaoaifaUy 
emplnynl  in  cuiinc<aion  with  several  ooUieries  on  the  Contiocnt. 

l)n  liral  I'onniilt  rution  il  a  o  .il.i  »|.peif  that  aA  arule  the  winding  engine* 
being  near  tli>'  l«]oriv  litt:>  k<I'.  i>nt.i^<*.  if  any,  oould  be  got  {mud  tbi- 
employment  of  ttcctncity  for  thu  pi.i)>os«  Tba  eoiuiitioos  under  which 
winding eiigiaaa  ancipaiaitodare  such  thatikiaiinf«MUetoadopt«taant- 
saving  appliancaa,  and  tba  i]uantity  of  itaam  oananniad  per  effaettva 
hor>e  luwcr  is  in  mo»t  canes  very  large.    The  luaximum  power  re<|uitcd 

111  uImj  very  great,  but  thin  is  only  needed  for  a  few  «cci'ind<i  during  the 
ar'Ci  leratiiiu  in  each  op<  ration  and  fur  the  remainder  of  Uio  tune  the 
engine  la  WMfcing  moul  inefticiently.  The.se  conditioD>  arc  autlicient  to 
warrant  the  careful  oonaiileiatioa  uf  electricity  as  a  power  fi>r  Ibis  piu. 
po-4'  esiHi  ially  in  Ihe  coee  of  the  equipment  ot  new-  oullieticji 

Turning  now  to  the  ooimideration  of  what  has  be«n  done  in  collieries 
in  l>^|.:'.nnli  jini.l  WhI.     we  iii;J  a  gieai  tiunil*!       p'ant:'     work,  moat 
•-:(    111.  Il  III,-  Tiiucli  nii.ir  .'ittnr.ii.f  tha;i  -.horL-  :n        l\^iv\     In  maktaj 
titta  iiaieroent.  I  do  not  wish  to  assert  tbat  in  oompanaoo  to 
na^udaollhaindTHliy  bi  tba  t«o  conniriait  Sailnia 
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inoro  advancrd  ilmn  S-:m[Uii'J,  iimi  mutt  keep  htfitrt'  wlmt  thut 
rekauv*  numnitiKla  Ih  before  miJiing  euoh  a  ooniparinon.  The  niinibcr  of 
•oDiariM  in  RnaiMd  tmd  Wakt  lofMlMr  to  aliMt  flm  tim  giNitir  thui 
tiM  munlNpr  in  8«utlan<l,  and  If  we  flomfMn  tbtm  hom  lb*  paim  «t  vl«w 

ol  Ibe  pttWM  rniployed,  tbey  an  over  six  times  Rreater.  It  is  just  about 
90  ywtn  ainat  rlcctricitjr  was  firet  UAsd  (or  power  in  conneettoa  vith  cul- 
1i<in#ii  in  Rnnlaod.  Out  of  a  MltviCim  i>f  some  40  or  -lO  colliorii<>  in 
KciElnni;)  nnii  Wales,  taken  at  ramiiiiu,  I  And  that  the  averaj(P  h»rc« 
power  oi  the  rUrtrio  installations  is  ovcir  400  and  cases  of  otct  1,000  ii  r. 
aa(Mi^  an  ant  unknown.  Another  InMMatiilg  oonpnrtoon  trotii  the 
enma  «oin«ri«f  is  that  while  the  direcl^nmt  qMMro  |K«douiiDatc«,  II 
cnlj  '1'^'*=  no  to  thf  fxlftit  of  -Vi  tw  cmnl.  bct'""  P"''  writ-  in  thf 
nurn}-.<ir  nf  coUitiios.  ami  tliis  i;^  mtv  :nuuti  rrvrr,;!^:!  >hcu  thi;  ^,t.i]  hnrsi': 
pover  t«  oonaidered,  the  dgurea  then  being  4t)  and  (4)  mr  ocnU  twpoo- 
tivelf.  nmt  IgM  m*  ■^^  >m.  he  talien  as  RtTWIg  O*  >»«!■»■ 
ovar  tbe  wbola  of  Ow  MtQiniM,  ■•  ih*]r  only  appi;  to  tboM  ■ftont  «Mw 
I  htM  bttsi  able  to  get  information. 

W«  BTC  now  in  a  position  to  make  a  survey  ol  our  o»-n  district,  and  In 
doini;  •'>,  I  wi!l  coiifini-  tiij  reuiurk*  Aiefly  1<>  tho  evm-ly  cf  I.inirk-liiri'. 
as  I  hftvr  ntily  iM't-n  atjU-  t'l  <>\':TtAliL  the  iv>ilfccliLiii  of  ilt-liniii-  inf  >rn'-uti<'n 
0««r  this  area.  The  importance  ol  the  ooal  industry  in  Lauarkahire  mia 
lM8BllM(«d  ham  aema^tamnol  HwlA  Oat  €t  19^  U  atOiviL 
If  w«  make  the  eompaitoim  on  ttie  aumlwr  of  oolliariM,  ve  Ind  tliat  ■bool 
4S  per  cent,  of  the  collieries  in  Scotland  arc  situated  in  this  count;. 
TakinR  tlic  number  of  persons  employed,  the  percentage  rises  ti>  about 
47*.  iiitii  afiain,  if  we  mnke  tVic  conpurisan  of  the  ontpnt,  Lanaikahire 
yi-  for  abont  1 'j  per  cint     Ihee-  fitiuifB  art   uillcient  to  indicate 

that  w«:  are  considering  iia  industry  uf  some  importance,  tlie  number  of 

Crnonii  ecuploycd  at  it  in  the  county  beini;  over  C2,00O,  and  the  outpnt 
A  year  over  17,000,000  ton«.  It  is  not  neocssary  to  go  very  far  back  to 
fir.il  tlu'  .?urli.  St  (  Rrnp',  ;j  iif  t).r  ippli.  atiiir  of  electricity  to  power 
piii|>^>r*i  in  ih'j  l,;iii.-irksl-.:ii- I'.iiU  H' III.  ThcTc  were  earlier  applications 
of  eJectricity  to  lighting  purp09H;ti.  both  atx>ve  and  balow  groand,  and  at 
tN  BHHBt  liaMA  mf  Hbi*  anttbar  of  the  coIUibm  m  ihi wanly  use 
Ota iBnmittMi,  Iml  IhcM  m  lU  mmparatively  imaU  imUbtiotta,  and 
do  not  affrrt  iht-  Krr-^r  ,iiie»tipn  ot  tboure  of  electricity  (or  power  purposes. 

It  is  Oi'i'y  uLnjut  I vt'iirs  .since  this  application  of  electricity,  which  we 
arc  oonxidering,  waa  ibuted.  but  even  tikxing  this  into  consideration,  I  do 
nut  think  the  progiesn  that  has  lieen  mode  U  equal  to  u::a[  niL'tit  have 
been  eipMted.  I  have  had  many  ojiportunlties  of  knowing  what  is  being 
done  in  this  way  at  many  ot  the  collieries,  and  I  have  recently  supple- 
meiited  this  knowledge  by  getting  infonnation  on  the  subject  in  respect 
of  otl>«r  collieri?'',  iind  Hit-         ni  rr.y  ili^jwsnl  l.»s  not  been 

fiUtriclent  to  cnaLlL  :in'  maki:  inv  :rr.ctHH'«tiijn  i^  iitc  evruu5tn-o,  the 
urea  1  now  lay  before  you  reprewint  the  facts  in  connection  with  over 
per  wnk  o(  tlw  oqImiIm  n  LMMvkaMn,  ■■A  vnt  W  Mroent  in 
rupaet  ot  otrtpnt :  wilh  one  or  two  «xa«iitleu  ih«M  {aehi4*  •Ifth*  Impor- 
tant eollierie*  In  the  district.  Ot  ihMri.oot  mora  than  11  percent,  in 
number,  ei  _■<•  p.  r  cfin  m  the  hn-it  ,  (  mttput,  are  using  electncily  (or 
power  purposes,  and  in  the  majonlj  of  the**  cnsc*  It  is  only  u*»d  in  a 
very  minor  degree,  by  baring  small  motors  installed  for  driving  imall 

{tunipn,  <Vc-,  the  power  lor  which  In  obtained  from  Kvncrators  originally 
nstalled  for  lighting  only  Tlie  number  ot  planti^  <'f  im  n  r.  and  over  is 
WTT  small,  »n<l  in  the  nuiiorlty  of  these  the  iiowcrd  "  ^  n  ^t  ■  iceed  aoiJ  ii.r. 
with  ,1  few  isolated  e\ception!i  whero  Ih*  powi  r  in-ijillpil .  r  \■<J]^.^■  in:-tnl!r<i 
rpachciJ  500  II. P.  or  »iOO  h.p.  The  i.'-r  of  cli'f  Inrity  is  cnzitinfd  in  -lly  to 
pumping,  undergroond  haulage  and  coal  cutting,  and  them  nri'  osiy  & 
Um  eaaea  wbera  iU  subsidiary  opmMwM  W  miltoe  '  A  cne  by 
deeiricity,  and  there  is  only  one  ««iM  wInn  dMtricur  is  npplied  to 
conveying  plant  at  tbeworli-riL'  hrt- 

There  is  not.  I  believe,  thi'  iTturnt  tuna,  a  single  etample  of  alter- 
noting  cuneoi  in  use  in  a  coiiiery  m  Mnarksbire.  but  a  plar,;  on  this 
s.¥ttcns  ia  in  pneaas  of  ixinstraotion.  This  plant  will,  I  nndet  -ir\i:r|.  hn\i 
an  exampla  on  a  nmall  scale  of  Ibe  Ilgner  system,  to  which  1  hare 
r<;ferred,  and  we  mav  have  an  opportunity  are  lung  «(  seeing  this  nl  work 
In  uiii  own  neighbourhood.  In  other  parts  nf  Scotland  thare  ara  aoma 
liiiport»nl  inotallationFi  and  a  few  examples  of  altematini>  c-nrrpnl. 

The  whole  |n.:,tion.  however  interesting  It  may  Iw  (rr m  th«  pom!  of 
vnw  of  the  electrical  engineer,  mu-l  show  a  aabslutlial  balance  in  its 
tMOur  In  tiM Mgir  if  it  i^  to  oommeid  itaalf  t»  Um  aoniacy  ownar.  Jn 
Vooitfaog  at  M  from  thin  point  of  view  no  geaanUMtlon  eaa  M  mida.  tod 
each  case  n^uiit  he  con^ii^lertid  on  its  merits.  LookioK  at  a  few  examples 
of  what  sii\:ng  ly  >  n  <  )V>  i<  il  will,  I  think, eonvinos  anyone  that  there 
in  rertainly  tiifllcitml  justiAeation  to  wmrraat  every  colliery  owner  Riving 
the  igiii-tition  conai>U'ratlon.  In  an  example  with  whirh  I  am  familiar, 
the  Mib^litution  of  a  m  stem  of  electric  haulage  in  place  of  liiir;i'  haulage 
uiiiUrgniiwd  el'TeCtol  »  saviog  miflieient  to  repay  tiie  capital  expenditure 
in  Uiwci  n  two  and  three  years.  In  another  case  the  saving  rffvcted  bv 
an  rli-ctri<i  pumping  "yttcm  over  >>team  and  rope  driving  cleami  the  coit 
in  about  llirvo  ymre.  Numerous  examples  could  b«  given,  and  in  some 
L-nne?  ili«  .inung  claimed  i<  <ufSieienl  to  meet  theockit  in  twoyaM*  ritia 
la  sulB,aent  io  warmnt.  ax  I  have  said,  oardnl  iinniMlMliwi  el  tta  tak- 
joet.  but  Uuira  is  a  more  important  (actor  in  tba  LanaikAba  Ml  itald 
tvliicb  mikkot  the  ronsiilcratiun  of  this  subject  a  nect'iirity.  tluit  in,  the 
(ill.!  thai  till  thukrr  and  »lisiJlowrr  ^'■ain-  arc  Kroiliuilly  lKv,?ining 
nli«n»ti-'l,  and  if  idi;  inilu  try  is  l<>  niaintsin  it?  imp  )rtaJl^<^  iiiruuree 
mui.l  («•  ado]»|«-d  (or working  th'  lo»er  so  l  thiniii-r  >i»niii.  and  in  rlectiic 
pumer,  t  B4II  sure,  will  ba  fnund  an  si:' iit.  which,  il  proptrly  applied, 
will  make  it  otmnnerrislly  pi'  .tiWt  t  >  «ork  cainr  ivhich  eould  not  athet- 
wike  be  worked  at  a  pn>6t. 

The  •jiic  ion  u[  the  nourcf  of  supply  of  4'*.-ftoity  jj  one  ot  some 
imp.-<it*nct,  tuii  in  this  rr«p««t  i|i«  oountrj  r'  i  ,11  is  <.oleriog  ujwn  a 
new  era.  In  tuaay  dulncts  oMopanien  have  been  establiihed  foe  Iha 
ftUMwat  MI|plyiB(  ataeliWu,  laalnly  for  industrial  porooaci.  In  on* 
ol  dMM  ikMttU,  Id  whldl  Wt  Mtuiry  m  ol  great  importMiee— South 


W'li'r,; — tht^  iLart::!^  of  tho  suj>ply  )ia.s,  I  li?lic\o,  t^iven  n  prrAt  tJtiinuluB 
to  the  application  ot  electncily  to  coal  mining,  and  a  considerable  number 
«f  ooiliaitaa  ai*  y«tlig|-ii  jimaX.  whUb  will  to  mniliad  fnn  Ik*  Fmnr 
Conipany*a  maioa^  k  ritMut  tuvUti  will  ihotttrte  alaibbia  ant  aaab- 
'<tw(ini  pMt«ttbadiilriclwa1ia«aM«ikOdiBaMail>|{te-pl|ht,aadI  toait 
ii  ii'.  It  may  tmii  an  Imyertant  (Mltrtetha  MnMrial  prmpwaf  th» 


PROGRESS  OF  THE  POVER  SUPPLY  C0MPAMIB8. 

NewcAatle  upon  Tyne  Blectric  Supply  Oo-— Complete  descrip- 
tions ..f  this  tthc:]!-'  appeared  in  The  JClrflrieitin,  Vol.  XLVII.,  pp. 
tilti,  una  isy;.  iind  Vol.  LIII.,  pp.  4'14,  470,  AlU,  5Q0  bikI  'iVJ.  Wv 
itre  inforiiicd  by  Mr.  C.  U.  Mens,  cunsultiiif;  eiiginiiT  to  ihr  com- 
pany, tlini  tlicre  is  praciicitUy  uotliiug  o(  au>'  iut«resl  to  add  to  these 
articles.  It  ia  aalMtecloiyt  how«v«r«  to  kiww  that  ansigalia  aaa> 
vaaaing  by  vanow  lUtWM*  to  hwBg  auried  on,  and  that  Ilia 
orogieaa  vi     tmdertakiiig  ia,  in  «v«iry  (Mjwnt.  mpid  and  smind. 

imWiiiiri  Mitflilir  ffoiiiinHlMi  frr  f9wwt  IMstiitatim.' 
Mr.  X.  Hardla  IfeLaan,  manafir  uA  wginc^er  of  the  Midland 
Elaettfe  Corporation  tat  I'ewer  Dtotiifaatlaii.  infunns  us  that  thia 
fiiiiipanv  IK  now  making  great  pm^reii'.,  anil  is  iniitinuon»ly  con- 
necting up  power  roiiBiiiuers,  eiubrsciiv  II  orcjit  inmiy  ol' the  differt'nt 
traded  nnd  induHtrica  of  the  Blsck  tuuutry.  1  I  tirn'  power  is 
hev  i^  sopjiln  d  for  the  purposes  of  the  foUuwiiig  iiinimf  o  ini  i  s  Depp- 
■iiiiiv  piiiiipiiig,  Hiirfnce-dntiiiinK  puuipiiig,  oliaiti  tveldinj;  »nd  inak* 
im<  *t{>el-pip«  iiiakittg:,  itteel-rall  imlmig,  Mci  Mt  aiKl  mt  wucka, 
fnundriea,  taiincrii^H,  electrieal  aeeeaoiiBa,  MlderR,  ItoatinakMa, 
printora,  niillerH,  haulnRO,  »i«'  mills,  ^lass  works,  boiler  and  tank 
makers,  Bt«tupe;r?  and  piercers,  trniiiwnys  supply,  supply  "  in  bulk  '* 
to  local  aulhorilii  ryclc  iiiaiiurKolurt^rs,  liullowiirc  niul  iMDiiiiellerii, 
(iirtiiorn,  biitchi  r.  mnl  liridKc  mid  K'^lf  <"  iDiuiuIacturvr*. 

Bonth  Walea  Electrical  Power  Distribntioa  Co.  A  full 
description  of  this  roinpany'n  aoheiiie  is  coiuujeiic<'<l  in  this  issue  of 
77if  7'.7ci",i  o  o((j,  iiiiil  tin  (■<ii!jp;.nv  Hi  ninkinu'  snbiitftrvtial  proj^s*, 

Oonaty  of  Darham  Electric  Power  flupply  Co.  -Thi»  coni- 
pBn\  looi  Ik. II  MipplwHi-  Ir.iiii  its  ( ■  iinsli- .nl  iiii-i  Iiiifhaiii  works 
since  ItHX)  and  I'Mll  n-spiictivt  ly  IVoiu  t>!iiip«i-an  liiw-prci«<mrc  plant. 
.\  10.(K)0-\-olt  Hy.iteiii  is  being  put  in,  however,  and  a  lai-gc  extension 
of  the  coiu[ian>'ii  aperalioos  may  be  anticipated.  T)ie  company  is 
at  piraiant  aum|yinK  and  diatrivntteg  in  Oataahoad,  1  >urliaiii  and 
■Tiurow,  and  holda  Mveial  other  provMoiuil  elaetrt«  li£lit)ii£  ord«ra 
within  it«  nrcu.  TIte  OaK-iihead  tram  wayi  an>  alio  euppUea  bjr  the 
coinpAny,  and  several  other  triunway  lince,  fividMl  powan  nave 
ht^fn  obtained,  will  also  be  snpplied. 

North  Hetropolitaa  Electric  Power  Sapply  Oo.  ~-V  description 

of  ihv  1  Wtimdown  and  W'illewlcn  works  of  this  company  and  of  tho 
North  1  on. ion  Tramways,  which  they  snpplv.  was  recently  pub- 
li-'-.<'..l  ill  n.-  h'Irrtriri'nn  (Vol.  MTl'.pp  ri'il.  wv',  702.  749.  7h4, 
s:,i;,  'Ml,  '.MO.  Lffil).  Junl  H  ill  s,  ripuoii  oi  tii'ir  litos-.  ml,  s;m:,ni  at 
iiiiiUuii  tutil  Utu  itielhod  of  uuppiyin^  il  tVoiu  Uillci>iitut  by  "  in- 
verted"  rotary  converters  i>i  given  in  our  pn^wiit  issat'.  The  ooni- 
pany  ia  in  ne^otiatimi  with  the  ^>tok>;  Newiiiglolt  Uoroii^h  CoWUU 
and  other  local  authoritieii  for  tliA  ftiipjily  of  the  efootnoal  eoettf 
"  in  biiUc."  In  Uanu-t  and  llertfonl  tho  North  Metropolitan  EleOtnO 
Power  l>i«tributiun  Co.  has  been  suiiplying  from  temporary  stntloM 
»t  low  pressure  since  1900  and  I'M)!. 

Torkahira  Blaetric  Power  Co.— >rr.  W.  B.  Woudliuusc,  chle 
engineer  of  this  coiii(>uny,  hiis  wiit  us  the  fotlowiiiK  particulars  :— 

The  company '>!  tiri-t  power  xlalioii  at  Tlionihilf  i»  practically 
completed,  and  a  Mipply  will  l>e  given  from  thrrt'  at  the  end  of  the 
yuar.  The  system  of  trojismission  i«  thref  phan'  olK  rnatmg  current 
ul  10,0(10  volts,  and  the  suppl .  v.  Irii-,  m  th.  majority  of  cases 
will  lid  400  volts.  As,  however,  mujiy  of  the  manufucturiug  district* 
arc  soiuewbat  «**itfl^g,  an  tauamiadiata  volta^  of  t/tOOu*  been 
adonted  far  dtotribution,  a  M«oad  traatfbnuatlon  to  409  voHa  beinc 
made  for  small  conKiiinerii.  Large  power  uiH-rs  will  be  Hupplied 
cither  lit  I0,UOi'  or'i.OtX)  volts  m  tlicir  own  nub  statioii.n. 

The  reijuiruiiicnts  of  tlm^-  local  fluthoritii-.-i  who  art  taking  a 
■'  bulk  '  Kiipply  arc  vnrioUB,  In  foiiir  cases  a  dirert  ciirrent  isnpply 
is  to  be  glM-n,  in  others  >iiiglr  pha"»-  <li»tnhmion  is  to  be  iv<l"pl«l 
(or  hgUlinK  and  tlin-c-phniM-  f<  i  p     ,  i  s  ;pi  !■. 

The  problem  of  di.vtrihiilion  ior  lighting  ami  power  in  dintricts 
•^nch  ax  are  mot  with  outside  llic  Inrgi-  tow  ns  i»  uii  iiiti  rosiing  one. 
To  provide  a  >^iipp1y  of  electricity  ihruu^^houi  tlie  whole  of  liuch  a 
distnci  wonid  involve  a  very  lai({e  eupcnditnre  on  the  part  trf  the 
hiddera  of  \hf  provtsional  order,  who  in  nearly  every  rase  are  the 
[oral  siithiidln  <.  .\s  nil  eMiiiiplc,  tho  iirhsn  district  of  Mirftt'Id  has 
a  popiiUticn  ol  ;f  SI  pi  r  iii  rc.  1 «  Iny  iiniiiiii  thronstioiit  llie  whole 
arm  vi:i^  ob\u>Usly  lir.ynnd  the  liiiiiii.iJit  rrsoiiri-rs  nf  lli<.  Council. 
\»lio  Ihtri  foif  liHVe  i-ontiiK il  iht- iiinoIm-!>  i.j  tin-  lightitii:  ilistnbulion 
(or  whtrii  n  "bulk  "  snnplyis  taki  n  frcim  ihf  Vorknliirr-  •■ciiinnny,  and 
lh>'  rompmiy  arc  supplying  lars-'  power  iiwi?.  direct.  Tin  ('.jrixira- 
tlou  of  i'ud«r\  arc  takini,'  u  ■  bulk  "  uuppl.v  Iroiii  the  coinp'iuv  tor  all 
pnrpoete.  N«goiintK>ii>-  ure  proreeding,bvourt%bly  with  a  ntunber 
of  other  local  autlitiiriu«»,  aad  la  aomecBMa  the  couipiuiy  are  oflir* 


Digitized  by  Google 


THK  KLBCTRICaAN.  DBOKMBBB  2.  IXM. 


Ml 


inx'  iiiult-rtako  the  w'.iuir  -.'.ori.  nf  :i>utimi  MM  Mlwr«  ill" 
Coimcil  from  an^'  risk  of  riniiiii  iiil  1<««.  Tho  arM HWnd  TlKMntuU 
in  beiiii,'  develop^''!  rnpidls .  iin<l  tlii^  ronipany  wiO  piMNd  liMllMy  tO 
erec(  other  »t«lionii  aa  the  deiuaad  arise*. 

The  cooiMinr'aMiM  ii  of  gmA  induatriil  iafoitaiM»»  ibd  la 
Ueularly  vdoMla  ia  tha  gmA  divaraity  of  truim  to  ba  fcond. 
ColUery  and  textile  indoatriea  art>  of  major  importanea,  and 
encoiirain'iK  <l<*iuai)dit  for  lupply  arc  being  mit  with.  Afureementa 
have  nln  iKiy  rami.'  with  a  notnlwr  of  inanufiicturera,  including 
culhi  riii  a  hlr^.■t  «piiiTiini{  mill,  th*-  latter  beinK  the  first  of 

il»  kiM.l  in  I'  lifliiiil  I  t  !iik.'  II  (inblir  iinpply  of  elrrtricul  Miergy  for 
nil  111  rt  'iuiri  nii  iii-i.  1  11.'  wdiile  country  is  covrn  il  with  railwavH, 
trauiwav!"  unci  ci«iiii>,  mni  a  considerable  Ci'ld  for  auppl^'  existit  in 
this  dirwrtioti. 

A  dMcriptjon  of  tho  ^eneratlug  atation  appeared  in  Tm  SlfO- 
Irkmm,  VoL  UI- p. MS.  and  w« hm  to  piiHuh  Anoradiloikd 
I  triMB  tho  oiyMm  H  MOflttad. 

'  fls^Hr.  B,  L.  Oandaii,  oagfaMor 
'  of  Am  LuinaUra  Eta«lrio  P»w*r  Co..  Mad*  no  tho 


J  station  is  now  nrating  comptction,  Ui«  txulrrtOlO 

 _j  an  ftnlahcd  and  the  swit'^bboard  and  neilar  MM 

 ,  wad  «•  Mtici|iata  being  read;  to  aopplr  quit*  Mrtr  In  1M6. 

Oiri^r  to  oar  Aol  it  ia  niemarj  lor  us  to  sappl/  eitber  "  ia  balm"  lo  the 
Taiiooi  loeal  anlboriliea  intereaied,  or  oa  thdr  Mall.  Wa  an,  la  oooia- 
qnenea,  antmrinR  into  two  (orms  of  acraanant,  ma  in  which  we  work  the 
ProTi^ooal  Ordar  for  the  Co  incil.  and  onr  ia  wfaieh  wa  auppl;  "  in  bulk  " 
lo  the  CoaoeU  tor  th>ni  to  >iijiirilut<  In  tha  SnI  eaae  Utt  Counfil 
bonowt  tha  capital  and  the  oompan;  baek  tha  Inlareat  and  >ialiiii« 
faal.  Ibo  BolutuB  and  tadtwaR  l>istrict  Council  hare  linad  an 
MiaMMBi  with  M  en  thaia  Kaaa,  mm  aeTaral  olbnr  kxal  aBthwtUaa  an 

BabaOt  l»  complete  their  nevotiations.  Thr  oilier  form  of  agrecnif nt 
hatWasupply  to  the  local  aulhoritj  •  in  Imlk  luid  ih.  )  di^tribulo,  ■»  -.h 
a  further  agreement  that  we  shall  ba  allowed  lo  supply  direct  lo  power 
naer*  in  the  distriot  of  abora  90kw.  ehatgiaf  Hmb  tha  taiiO  mlB  and 
.  KiTiDK  a  percentage  to  the  Connell  for  tha  acnoeailan  Tha  pmnnliTa 
damand.  taking  evenrthinit  into  ooiuideralion,  aeami  tct;  UTonrabla. 
and  aa  the  ana  include*  a  very  large  number  of  dillarant  elaaaea  of 
indaatriaa,  a  good  divemty  factor  should  rtault.  It  is  anticipated  that 
eoUiefita,  quarrieo  and  foundries  will  probably  be  the  first  to  ooma  on, 
and  it  lenme  likalj  that  thoriljr  the  ootloo  iadustrjr  may  find  us  of  oae 

I  aoolaaa  a  aan  of  oar  larifl,  taan  whioh  it  will  be  seen  that  for 
modnfatilj-ptid  load  faeton  tha  price  of  daotrioit;  ia  low,  in  (act  between 
la  and  'V)  per  oent ,  the  chaxKC  is  lower  than  anj  other  in  England. 

The  first  line  of  inaina  will  be  from  lUilclilTe  north  throa#b  Tottington, 
Rauubottom.  ilawtanstall  and  Bur;,  and  in  tha  loath  through  .Swiubm, 
Wonle;,  Tjidesia;,  alao  throoah  Little  HoUon  and  Waal  Uoughlon. 
Tha  eonpan;  ehargee  O-tAd.  par  unit  pina  (ha  fcHowing  ohargia  par 
'       Ipor  jaar:— l-100kw..£6:  lOl-aoOkv..  £9;  Ml-MWkw..  £4. 10a.;; 
,a  10a  :  «0I-1000kw..  a. 

 I U  Dnrhun  Oooaty  BtacMo  Pwww  Oo.-  Thia  coin- 

■aay  b  nwdiiit  it*  power  lutions,  and  tho  high-preawra  icIiauM 
iTiii  liiiHiagi  Mr.  ftodan,  ehlaf  diatributiac  ongiMor  to  tho  Itooth 
VTalea  Elaatrio  Vommt  OtotrihHlloa  Co.,  haa  bam  nppofaitadfaBaial 
manager. 

Oorbjahlie  k  NottiathAmiliira  Elactric  Powar  Oo.  This 
aouipaii.v  is  siip|i|\iiiK  fraui  a  temporary  station  at  lUt-stoii,  but 
l  it      Hania  (tbo  Moanlling  ooginoan)  havo  tho 

larKcr  wht  iiio  in  liiiml. 

Clyda  Valley  Electrical  PMnr  On.— Thia  company  ha»  tw  o 
power  Buttons  m  liiuid,  luid  it  ia  expaotod  that  cttrremt  taill  be  sup- 
ped froiu  tho  Yokor  atation  oady  BOStyMnv  Tha  aqnipnant  of 
t»ih  power  booMo  Indadaa  two  SiOOOkw.  Waatrnghawo^nuaona 
altaniaton.  A  laixa  ntunbar  of  proridonal  ordera  were  appUad  ior 
ia  IMM  aionnd  tha  Ola^tow  diatriet.  but.  owinK  to  the  rondldniia 
impoiod  by  the  local  authoritie*.  they  were  abaadoood.  Th»  oan> 
nany  owna,  howo\  or,  the  provisional  ordar  tot  tho  toam  ef  Ojpda- 
null,  and  a  supply  will  be  given  shoitly. 
fUb  wl  OMlnl  loaMith  Bloetrie  Powar  8ohomao.-A 
1  of  thofnycaaa  of  theae  two  adiouMa  appaara  in  an  article 
tin  Ala 


\\V  hope  to  ^'ivc  further  tabniated  raHiciilan  with  regard  to 
coiiipanies,  and  oiben  which  have  obtained  I>arliameniai)r  powera, 
•ally  next  year,  


AV 


[Compilcnl  by  E.  E.  Foi  RNiKft  n'AMir."' 


Oonder  anJ  V.  W.ilH  have  tliwovercU  an  iiiiliice>l  r  oii,,  n  tixiiy 
which  they  sus|Hjct  to  be  due  to  a  product  inti  riutdi.i;.'  h<  t«  ccn 
radium  and  radium  emonatioD,  or  id  a  corrM(windinK  l">sition 
with  r«gard  to'the  othot  radio  active  guli^t.^nces.  This  i  .  Milt, 
if  OonimMd,  would  oxtendtho  series  of  raditiiu  pn  •la.  n  lack- 
.  WMidb  tomnli  tha  origionl  aubataace.  The  method  by  which 
th»  MiriadwNd  ndS^ctivity  k  tooufht  nboot  ia  (o  obtnn 


tbo  radio-activn  body  in  solution,  add  a  aolution  o(  another 
metal  and  precipitate  that  metal  by  adding  another  raitabla 
•olution.  Thua  they  mixed  uranium  nitrate  with  barii^ 
nitrate,  kept  it  for  some  time  and  then  |>recipitatad  tha  I 
in  the  forui  of  sulphate.  Imniediatelv  on  aryi^  the  I 
sulphate  displayed  a  strong-induced  radio-aetintir,  two  « 
times  as  strong  as  that  of  uranium  aeaquiinm.  Tho 
induced  raditMntivitdr.  wbidi  tha  aathon  propow  to  edl  ionie 
iiulio-activjty,  fi  wmA  non  Mwwwt  tun  that  aanuMd  Iqr 
lx>diaa  in  tfa«BdghlK>urhoodal  ndiMwIiva  Miiarations  in  air. 
JjutitaehMdiltinguiiihing  chMMltriMiob&ttroagly  selective 
eharaetar.  Baiina,  land  and  bimthtaawaDaaaoine  rare  earths, 
booom  ainmgiy  mdi»aeliv«  and  ratau  their  radio^Ktivity  for 
months,  but  iron,  altiminium  and  titanium  do  not,  and  platinum, 
palladium  and  mercury  but  littl&  The  a-rays  and  /3-rays 
ahowa  great  diflen-nco  in  jierinanenry.  lii^muth  ict  iins  the 
a<raya  longest,  and  platinum  tho  /j  niVH.  In  mnny  c|U.LUlil4iLivo 
chemical  |>ri> t'.s.'-e»  tliu  activity  itndi'i-^.iiK  ii>>  ditntnutioat  io 
tlut  it  cannot  be  uttributod  to  the  occlusion  of  gaaea. 

[HamaMi,  Oonana  and  W«wa,ilaMim  Ar  Me.  tl,  IMM.) 


XJMMr  »Mfku9  ^#biir.-«.BdfaHidhaaaMdnadi 
snecimena  of  flour  before  and  aftar  tnatMot  wkh  tha  i 

<  i<-ctrir  bleaching  proceaa  netBt|r  tntrodaeed  fa  Buis.  It  is 
described  as  a  treatment  wHh  "doelriflad  av."  It  ts  evident 
at  first  sight  that  the  traatmant  improves  the  whiteness  of  tha 
Hour,  but  tho  product  suffers  in  the  matter  of  o<iour  atid  tosla. 
\iialvsis  shows  that  the  only  ronstitucnts  of  the  Hour  aflToctad 
1  y  the  treatment  are  the  fats  and  the  acids.  The  acidity 
iiicrc.isi'h  Home  M  \»'r  cent.  The  fatty  niattci-s  become  slightly 
laiicid  unci  are  Ic-".-'  fluid  and  less  t-olounyl.  The  yellow  wheat 
oil,  which  ]in>iliiccfl  tiic  iiriiiii;itir  tlnvour  in  maltiiiy;,  in  oxidised 
an<l  (lartly  transforint  d  into  » liilo  fatty  aciils,  soluble  in 
iiKsoliiIe  uli  nhul.  Moist  ijluttui  lii-st's  its  delic.ito  (kIout  to  some 
extent,  while  dry  glutou  i*  1<'h,s  (  uloured.  The  author  duscrihes 
the  aAat  oonciiely  as  an  artiti<  iid  u^cing  and  whitening. 

;Bti.ijtSi'.  C  'rtpiei  i.VinfiiJ,  November  M,  r.KH.) 

C'ruliiiitMai  Anuil^m  hmip. — .s  imc  m^ww  years  ago  (!umlich 
construet4)d  a  vacuum  lamp  cont-iining  cadmium  amalgam 
inatoad  ol  mercury.  Tbo  lamp  offered  the  advantage  of 
adding  tiw  highly  luminous  oadmium  lines  to  the  spectrum  of 
the  merrury.  But  it  failed  owing  to  its  short  life,  breaking 
after  a  few  experiments,  whervas  a  good  mercury  lamp  maj 
last  for  yoara.  Since  Messrs.  Ueraeus  have  suooeedod  m  oon- 
otrn^g  mercury  bmpa  of  quarts  it  suggested  itself  to  try 
this  material  for  the  eoaalraetioa  oi  amalgam  lamna.  The 
attempt,  in  lhehaiidao(0.l4UUiwraiidE.Oehrekeb)M*beea 
anGceaaftd.  Tha  lamp  eonaiata  of  two  vartieBl  tuhaa  A  and  & 
jdoad  bj  •  haiiaanlal  ana.  Both 
tubes  art  bant  tirfae«t  ri^  anglaa 
below,  and  and  ia  aomawimt  nar- 
rower tubes  A'  and  B'.  At  a  and 
b  two  iridium  wires  are  introduced. 
The  lamp  is  filled  through  the  top  of  a'| 
B, which  is  then  fused.  Connection  is 
made  by  meanAof  iron  wires di|i)>iii^' 
into  A  and  I!  .which  are  fix  >d  in  w  ith 
shellac  anil  Chatterton  cement.  Tho 

amalgam  us«d  liy  thi'  .itithors  cont^uiis  H  \>Mlf,  of  cadmium 
t«i  li"t  of  mercury,  At  oiiiiuiiry  touiperatures  it  ia  a  soft  ma88, 
whii  h  un  slightly  hoaliiiL;  U;<<iniuK  as  tiuid  us  mercuiy,  and  is 
tasily  wdi  ki'd  with.  The  oviilation  of  the  i  ndmium  is  mslight 
as  to  be  innrKiioiis.  The  luin|ima\  do  li-hioil  hy  Nluikiiiir,  hut 
a  lictKir  method  is  by  u^'m-j.  u  lij^liting  deviro  as  in  the  Hewitt 
mercury  lamps.  A  euneut  tlowing  through  jiundjel  indiut- 
anec  at  1 10  volts  pressure  U  sndiTenly  iniei  i ii|itcd.  It  thus 
generates  a  high  potential,  which  snflices  to  bridge  the  gap 
between  the  amalgam  olectrodes.  Aftor  that  tlN  lamp  oon- 
tiiniea  to  bum  steadily  with  one  or  two  amperea.  >It  ia,  how- 
e\  er,  ueoeiaary  to.,  heat  the  lamp  externally  with  a  Bnnagm 
burner  before  starting  or  restarting  it.  .\fter  some  use,  it  ia 
nece»8ary  to  keep  Ihe  lauip  utoadily  hcatc^l  up  in  that  way  to 
make  it  burn  contbiloualy.  Jtot  the  kmp  tnaV  be  lirought 
back  to  iU  original  eoiulilion<by  laewiiig  the  «adiW"t'«»- 
'Lvxnaa  and  OnoKn.  Mtteto&t  fir  tWtnmrnt^nW^*  Oelohar. 
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"THE  ELECTRICIAN"  SUPPLEMENTa 

BTOVIOS. 

8appl«maj]t«  iaauad  from  tim«  to  tim*  with  "Tax  Ei.itcTiiinAM " 
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ELBOTRICAL 

In  eDgine«riBg  it  ia  OMm  neoaaaiy  than  in  any  other 
biusiiicsa  or  profeanon  to  look  forward  to  thc  futtiiT.  or  rather 

to  form  a  picture  of  tlm  n.inlitiiiris  that  are  likely  to  prev.'dl 
a  few  years  ahead,  in  onicr  that  the  needs  which  will  then 
arise  may  be  catered  for.  To  the  electrical  engineer  this  is 
oertainly  oesential  in  view  of  the  rapid  pni^-i^ss  of  the 
eleotrieal  engineering  industry.  Tims  it  has  huppeiicil  that 
-luring  the  jjost  two  decides,  while  a](j)arently  the  olHcea  of 
electrical  cugiueers  have  been  filled  to  ovorcruwdiog  with 
tlie  plana.  speciSoBtioDs  and  ostiautea  for  «l«etrfB  Hg^itfatg 
and  tramway  iindcitakin^'s,  and  while  their  workshop*  hBTB 
lit-'on  mannfacturinj;  iiiuchincry  and  aii|iar.ilits  for  these  por- 
[poses  hy  the  I'  M--  .1  i.'miis.uidR,  the  next  produot  of  the 
electrical  engineering  industry  has  gntdnally  been  ovolred. 
All  our  large  towaa  are  now  anppliod  with  eleetrk  light,  and 
the  majority  of  thorn  with  electric  tramways,  hut  there  is  still 
a  largo  Held  o|K.>n  for  electrical  enginoerinf;  enterpri-^e  vi;;., 
elcelricid  iMJwer  distribution.  This  branch  of  thc  iml  i-;iy  is 
not  a  new  one,  for  it  has  been  cvolvwl,  as  we  have  said,  aimul- 
tatwously  with  the  applicBtionB  of  eleetridty  for  liRhtmg  and 
traction  Imt  it  is  now  reaching  snch  large  dinicrt>;.piis  ;'!id  it* 
utility  is  now  heiug  so  widely  recogui-sed,  that  there  \s  a  like- 
lihood that  it  will  soon  become  the  most  import.int  of  all  the 
works  of  the  electrical  engineer.  Jost  as  the  ciuployment  of 
.1  E.pecial  messenger,  instead  of  the  ]m>sI,  telegraph  or  tele- 
phone, is  now  regarded  as  a  iirimitivo,  oi.  tiy  ami  inelficicnt 
method  of  transmitting  intelligence  from  one  ]>art  of  the 
countiy  to  another,  Bad  k  b  method  only  resorted  to  in 
exeeptioiial  eases,  so  the  use  of  an  iaolatnl  steam  engine^ 
{n8t«»d  of  an  electrie  motor  supplied  from  a  station  where 
elci  tric  pnwer  is  generated  whole.vile,  will  Jh;  ri  u-ir-!.  il  in  the 
fntun-  .i.H  ii  surMval  of  antit|ualod  pnietico,  or  at  lN'.-.t.  ,i  mothoil 
vt  hicli  i-<  only  warrantc*!  under  peculiar  conditions. 

To  show  that  we  are  not  goiifg  too  far  in  this  expression  of 
opinion,  we  will  take  the  case  of  electrical  power  diitribntion 
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in  the  coal  diatricts,  which  baa,  during  the  paal  few  ymn, 
Ukan  ft  quite  wiexpwted  d«irelo|ND0nt.   It  was  nttiaed  ywra 

ico.  in  the  earliest  day*  of  electric  lighting,  that  ewnotny 
might  be  introducoiJ  by  building  eb'ctriciiy  works  at  the  conl 
pit>  where  fuel  could  bo  parchiised  at  itv  cheapMt,  and  by  cun- 
v«;iQg  Uwcnrrant  tbrougli  wiiw  or  e»blw  to  th«  cratnt  at  which 
c)«elrie  Itght  WM  required,  tmtead  of  eroctiniir  the  ipnemtinigr 
stut;  n-j  .if  these  certri  ^  :iikI  cirtinj;  the  ul  (■)  them- 
illcwUis;  power  conii»aiiiui>  lyivu  now  bocti  uiljLlwLed  in 
»oiuu  of  the  coni  districts,  but  the  ri-ni;krkjiblp  duvvlopmeiit 
that  we  have  aUuded  to  it  that  their  chief  field  of  enterpriao 
hu  been  to  enpply  enrrent  for  peiwer  pnrpoeea,  not  for  inne- 
mission  over  very  cr^t  liiatanres  a<i  wns  fnrmcTly  contemplateil, 
but  for  consuru|>tiou  ai  the  culiieneis  thertuielrcs.  This  u|KsctJi 
eome  of  the  idc^is  that  bavu  liccn  rbi-risb<tl  by  colliery  owricin 
ibwrnt  from  tim«  inunemodal.  Coal,  it  ia  atgueU,  coeta  them 
preelfeaUjr  Mtlnug;  and  tben»foro  anjr  old  enguwi,  howeTer 
uneconomical  they  ni«y  Ik  ,  »ni  i!i>  fur  fuinishin^  power  ut 
the  |tit  bank.  But  titu  wulli'jd  of  ruiisoniii^  i*  fallacious, 
('(wl,  even  «1uck,  at  tho  pit's  month,  tnu^t  rost  .somethin}{, 
when  some  hundred  honie-(x>wer  haa  to  be  auppUed  oon- 
tiDuoudy  for  24  bonn  a  iif ;  the  euperiBtendenco  of  boiler 
and  Kteaui  engine  plaint  in  :i  large  i(<!ni  that  is  alnuRit  a-utirely 
saved  in  Uic  cmm^  of  motornlriveu  pl.uit  ;  ami  finally,  much 
latiour  and  material  i.'*  vx|)ended  in  repairs  and  niaintunanct* 
of  ateem  engine*  and  abftfting.  We  can  quota  actual  f^guroai  At 
tiie  GBiDhtiait  Collieries  hr  iRatiuice,  only  W  «.r.  of  moton 
wan  (lilt  down,  entirely  for  driving  macfainor}'  i>m  the  suifacc 
TiiCKO  machines  include  a  saw  bench,  power  hammer,  exLit- 
ing  dynamoA  for  lighting.  :i  ni<ii'.;ii  p.m,  I'iUihl'  rsbop,  twik- 
blacl(ainitb'a  shopt;,  chaff-cutiiog  nuchiues,  aud  a  pump.  The 
moton  M«  aupplied  with  current  from  the  mmna  of  the  riontb 
Wales  Electrical  I'owcr  I>is»ribution  Co.,  and  tlicy  actually 
displace  thre«  .10ft.  by  ^It.  I.^ncjiahiru  boilers,  aud  about  «  mile 
and  a  half  of  .steam  main.  The  rcault  tO  the  ooUiecy  ia  an 
MUiual  aaving  of  Xl,i)QO  »  year. 

If,  tlien,  eleetrieal  power  diatribution  can  abow  auch  rettulu 
when  compared  with  isolated  .''team  ei^nea  worlcilig  under  con- 
ditions in  which  their  disadvautagca  are  deemed  to  be  minimised 
by  tho  extremely  .small  cost  of  fuel,  it  is  c\  idcat  that,  in  i  x'^. 
where  the  coat  of  coal  plays  a  more  important  jiai  t.  the  economy 
el  deetiie  driving  ia  even  more  pttmounceil.  The  iireeent  iseue 
uf  The  Khttrtt  ina  is  devoted  eimoel  exclualvcly  to  thia  aubject, 
and  our  articles  show  the  nnmcroitii  and  mricd  applirAtiona  of 
electric  driWn^.  N\  Sill'',  "u  il;,'  in.  hand,  iUi  odv^intages  lu>e 
been  apparent  fur  light  muchincry,  t<ucli  as  cotti>n  mills,  on 
the  otiwr  imnd  it  bae  been  sueeeasfully  applied  to  such  hc«vy 
work  as  rolling  mills  and  to  tho  wuuling  engines  in  collieries, 
which  wjtuld  have  apjieared  at  first  sight  to  bo  essentially  of  a 
efaaracter  for  which  ilircct  steam  drive  was  more  economical. 
Two  inetnUationa  of  electrically-ilriven  winding  ge«r  on 
tbe  Continent  ore  deecribed  in  tbia  issue;  hithei-to  this 
appHiMli' 'ii  li:ks  I  n  iJitctly  coufinetl  to  the  t'oiitincnt,  but 
wo  aiiUttpiitv  t-ii.ti  it  will  soon  gain  favour  in  this  country. 
For  |)ortable  tools  and  for  work  in  mines  Ih  U  "  ti  t  mrface, 
to  diaphne  tbe  ioefiicient  and  troubleaome  comptesaoil  air 
maeldnery.tbe  ntih'tyef  electric  power  haa  long  been  rae^gniied. 
and  fifjurea  have  been  adduced  r.v^r  and  c>\cr  again  to  show 
the  countershafting  loiwes  th;it  :i[Ci  saved  by  introducing 
electric  driving  in  onlinary  v  In  fact,  there  ia  hartUy 

an  applieatioii  of  power  in  which  ulecuictty  does  not  pro- 
mise to  be  the  meet  flexiblo  and  moat  economical  agent, 
and  we  look  forward  to  tho  time  when,  in  industrial 
centres,  the  steam  engine  and  gas  cugiuo  will  only  be  found 
in  the  form  of  laiije  nnita  employed  for  driviiss  the  main 
electric  generators 
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The  Fife  Electric  l'«wrer  (,'o.  obtainecl  Tarliamentary  Power* 
in  1903  for  the  supply  of  electrical  enemr,  both  in  bulk  and 
otherwise,  throughout  the  county  of  Flfa^  tbe  acttiai  area 
covered  by  tho  act  being  about  500  i<|.  roiled  in  cxt«nt  and 
inehading  about  SO  kmu  auAoritias.  Tiiero  are  five  |>ower 
houses — vir.,  < 'owdenbeatb,  Leven,  Markinch,  (.'omric  and 
Cupar,  s(.-hedule<l  in  thia  act,  but  the  comp.-u]y  also  have 
|K>wcnt  to  build  nnecatiog  atationa  elaawhere.  Oidy  one  ie 
Wing  ereoted  Mtieottteet ;  it  Hi  in  ekne  ptodmity  toDnMlenn* 
line,  alaucA  SOmilee  from  Kdinburgit,  oBthawMllief  thef^Hrth. 

Dnaferadioe  wiU  quite  ]»n<bably  become  *  town  of  con* 
skletabfo  fanportaaee  u  the  near  flatwib  o«iiH  to  the  krgie 
worica  and  eoIUeriee  with  which  it  ia  aumundiDd.  Anolber 
reasnti  is  tliat  a  new  naval  W<ie  is  to  lio  established  mair 
Queensfcrry,  which  is  in  uroxiraity  to  l>uiifermline,  aud  this 
will  doubtless  stimulate  the  businoiMi  of  the  town,  in  these 
circumstances  it  is  by  no  means  surprising  that  ucgutiatiotis 
Ix  i  ii  I  t  : Mruon the  compiuiy  and  tho  Towi  (.'«»iini  il 

isitl,  .1  wt  w  to  till'  1-iHer  takin-;  n  supply,  in  bulk.  fn>iii  \\m 

f'llln'I,      .\    \V|^h    lu-i.    ll'i«'o*i'f,    liO'li       \  I  I  <'■.'!  il,    PI  ri-:t:klll 

<|uaitcr«,  timl  Uutiicruiline  may  m-c  lil  t  •  liuild  iU  uvvii  j^vuvnt- 
ting  station,  but  we  hanlly  Uiink  that  the  caiiny  .Scot,  with 
his  eye  to  a  good  bargaiu,  will  cunuuil  thia  mistake.  The 
arlvantegea  in  coat  of  taking  a  wpply  fren  •  ««riw  with  a 


r 


FIFC  CkECTIItCAk 


POWER  ^.^^-^.-rp^^'^ 
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ca|>acilv  of  thousands  of  kilowatU  with  a  gootl  loinl  faiU'f, 
instead  of  from  a  work«  with  a  capacity  uf  a  few  liuodreii 
kilowatts  ai>d  u  bad  load  fiictor,  will  duly  be  appresiafaBd  by 
liim  when  explained  in  noii  technical  latigiukge. 

Uther  ecueratiug  stations  will  he  built  by  the  company  as 
'H-cusion  dcman<ts,  and  it  is  antici[iated  that  in  tho  c-ourse  of  a 
very  few  years  some  half-dozen  or  more  largo  stations  will  bo 
running.  l<jich  uf  theae  worka  baa  been  designed  with  a  view 
of  uircr)mmodating  C0,000  U.r.,  but  in  order  to  meet  local 
•lemands  a  smaller  pilot  ttatioO  k  being  etectad,  and  It  le 
our  present  purpoae  to  deeoribe  this  station  in  some  detail. 

Fig.  I  is  a  map  of  the  Fife  Comjtany's  are  i,  and  Fig.  2  is  a 
block  plan  of  the  site  of  the  Dunfermline  station.    It  will  bo 
obf.Lr\.:  1  fii.in  t)]«  latter  that  it  is  not  intendol  toad  I  t  i  t:M- 
pili.il  ^tatlorl  'ivlicn  e.vtL'iisions  are  r(<)iiircd,  but  to      i  ' 
■  ntirely  sejiaruic  iiii'l  vrrymncli  Ln^rer  structure.   Al>uu'  i' .'>(•,. 

i  alxjve  the  ground  le\ei  is  a  Milm;.;  of  the  Xortli  liuiish 
Ilailway  Co.,  and  from  waggon.'  -Un  linj;  in  this  siding  coal 

I  will  be  obtained  for  the  smaller  siuljon.  .\  ratlicr  novel 
bunker  arrungeuieut  has  been  devised  in  connection  witli  this 
siding,  as  shown  in  Fig.  rt.  Concrete  shoot>t  have  hut-n  built 
on  the  side  of  the  cmb.inkmunt,  at  the  bottom  of  wbii-h  are 
tho  butikcrs.  The  tops  of  the  shoots  are  closed  by  huavy 
wooden  gates  hinged  at  tho  Itottom.  Whevi  the-''*  gales  .ire 
opened,  they  are  aupported  by  stniu  so  as  to  sloping 
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shelves  wpon  whidi  tu.il  can  lio 

Tf»i^if<>r!».     Coftl  tlicii  i>.iKH(;t>  linwn 
tonii'.-i  to  lesr  in  xh-'  buukcr-.  Iielu 
liartM'.v  L^aii.^o  rai! 
under  t:i>'  i/unk^^i  i 
doors.     W  hen  coal  is  required 
it,  is  only  noccMary  to  ojjcn  a 
bunker  outlet  and  permit  coal  to 
fiJI  into  II  small  truck,  vrhich 
ia  then  taken  to  the  firing  floor 
•ad  L'(ii(jti(sJ    of  ite  c(>iit«nts. 

of  getting  the 
{von  Um 


thrust  direct  from  the 

tin:  shn.:it«  by  gravity  ami 


means  of  f  jiu-  -ti^cl  «irn  rDjiw  liaviug  a  diameter  of  Jin.  aud 
anchored  lu  the  buckwxn  k  uf  the  p!«ble  ends.    Brickwork  liauii 


wall 


li  Uin.  firebrick  is  rnij 


,1, 


■A  fc 


\.iy  tia<!k  li.ts  been  laid,  and  this  passes  ]  while  for  thti  first  15ft.  tbe  ciiiniii-y  fonnrii 
utiets,  which  are oootrallfld  by  ina  liidiiig  i  theiMWindcr  bein^  ,'„in.  p!ut«!i.    In  ihc 

Loticashireboilcrs  by  Messrs.  G.  iSinciair  &  Co 
are  ^OfU  in  length,  with  an  inside  diameter  of 


of  thi-  >-h^fr, 
{  I  ,  in.  pUUtei, 


Fid.  4  -IfUKK  I'w.u  or  Site  or  UiNrERMuxe  Si.vmos. 


house  are  four 

They 

shull  uf 

8ft.  Gin.,  and  work  at  IGOlb.  per  iMiUaro  inch  wtien 
evapiiraling  8,5001b.  of  water  per  hour  each.  A  super- 
heater i.s  provided  for  each  boiler,  capable  of  imparting 
60<log.  of  superheat  when  the  boiler  is  working  at  ita 
full  cajiocity.  In  the  main  Hue  ia  a  Green  eoonomiaer 
of  144  tubes  fitted  with  deotru!iU3r<4)riTen  aonpan 
and  the  usual  accessories.  The  steam  pipoa  are  of 
lap-welded  mild  steel  with  Haoges  of  the  i^mie  material 
riveted  on  in  the  coiiO  of  the  lar^o  pipes  aud  acrewed 
OB  in  the  smaller  ones.  There  is  a  single  main  ateem 
header  in  the  boiler  house  ^vlth  branches  parsing 
throi^h  the  wall  to  the  engine  room.  For  feed  pur- 
|ws«s  there  are  two  Hall  feed  pumps,  each  capable  of 
delivering  .3,0CO  gaUoM  of  water  ]>er  hour ;  they  are 
of  thealow  |  LM  >1.  <  omponndTBiticalt^pe.  In  addition 
to  the  fec<l  (I  jiiij  j  there  is  also  an  injector  capable  of 
delivering  ^3,000  gallons  of  water  per  hour  to  the 
boilers.  A  ft>c<l  tank,  lOft.  by  (ift.  by  3ft.  Gin.  deep,  li 
situated  «bove  the  [imii|i>,  .iri  l  the  exha  ist  from  the 
latter  is  piuuicl  thnj'ii;li  ri.ipjMir  hcatirii;  coil  lixt.'.i 
in  the  tank.  I'mm  thr  fo^ii  t.uik  ihr.  •-iictioii  jiifio.s 
are  taken  witli  a  liy  ll.l-s,^.  'hut  the  puiupji  sinJ 
injector  can  Ik-  .snjiplicil  liimctly  from  the  water- 
supply  tank  "r  itnm  tlic  rts.ivriirontr-iiie  the  building. 

The  engiui;  pjoni 'cuMtain^  tuo  '■(►O  II. I',  and  one 
1,200  li.i".  Willaiu  c'Ugiues  directly  connected  to  two 
phaive  alternators.  There  are  also  two  75  ILI*.  Willans 
engines  directly  connected  to  continuous-current 
machines  for  excitation  purijost-'ii.  The  large  engines 
are  of  the  vertical,  compound,  three-crank,  non  conden 
sing  type,  and  when  supplud  with  steam  at  1501li.  nm 
at  a  speed  of  300  {ibts.  per  mm.  Electrical  encijQ- 
is  genei-ated  at  3^000  volta,  two-phase,  and 


at  3^000  volta,  two-phase,  and  at  a 

1)0  wvr  station,  and  vice  versji,  maybe  seen  by  reference  to  frequency  of  50  ^  per  RcronH  Those  engines  which  drive 
rig.  '-i.  Hence  all  necessity  for  antMMtie  conveying  devices  the  o.xciteci  are  of  ihv  vcrtir^l  conipouna  two-crank  non- 
has  been  oUviuted.  A  different  arrangement  will,  «ii  eourM^  i  oondaaauig  type^  aud  tlie  voltage  of  the  dynamos  ia  110. 
b»«do|)teil  in  the  case  of  the  largo  station,  wheo  a  etandard*  I  Not  only  oo  uwse  maidrines  supply  curreDt  fopescitMtMD  pur* 
' '  J      be  taken  to  the  building  iUolf.  poses,  but  the^  al»o  provi<le  the  ucceaaaiy  current  for  the 

the  boiler  haaae  and  engine  room  (Fig.  l)  an  con* '  generating  station  |H>wer  and  lighting  cireuite. 

.     .  Along  one  Mde  of  the  engine 

ir.S'Fir:;   


Scale  b( 


stncted  of  red  brick,  the  former  being  67ft.  in  let^lh  and 
63ft.  in  width  by  abjiit  soft,  in  l)oigbt>  and  the  latter  67ft.  in 
tength,  69ft.  In  width,  includifi;;  the  switchlioard  platform, 
aodf  31ft.  hi''li  fioiu  the  Hour  level  to  the  undrriiide  of  the 


of  the  pliucipaU  Toof.     A  steel  chiiuuey,  having  an 
intenial  diuMtar  of  7ft.  and  a  hnight  of  60ft.,  is  *t»yM  by  I  Utvaien  to  form  a  bed  'for  the  stcerarmoumig, 


room  it  the  switchbo&nl,  by  Heaars. 

C'lwaus,  which  is  so  arranged  as  to 
permit  of  future  extension  if  neces- 
sary. Thi  iL-  1-  one  |jancl  for  each 
gem  i^iii.i  M-i,  ;ho  usual  panels  for 

tht   t.'.\c:it.M :>,  i-ac  for  each 

of  thi!  iiirii'  frill liir.-i.  Th»  UKiial 
iii-.tnniiotit~  .lie  [n o\ iJu'l,  aiiU  there 
^>'-t('llsiun  pilot  voltiiit3l€i«  tot  UN)  Hi  ct'tiiici  I ii>n 
iii  uliles.  Two  ivets  of 'bus  bars  are  arranj^L-l,  one 
for  lighting  ami  the  other  for  power,  mi  that  they  may  Ikl  fed 
either  by  sepiimte  generators  or  by  all  the  niathint'?*  col- 
lectively. The  three  feeders  each  consist  of  throe  two-con- 
ductor cal>k's  (<jni}  cnhW.  in  each  main  being  a  .''pare  to  the 
other  twoX  and  the  switchboard  ia  «o  designed  that  tlie  snare 
oaUe  can  be  need  on  either  phase  of  <he  main  to  whidi  it 
i  bolongn.  For  excitation  purpofte»  each  of  the  ccnlinuoua- 
j  eiirr«iit  miichincH  can  cupply  a  s«|iurato  alternator,  or  tlioy 
may  be  paralleled  so  as  to  >tupply  e.vcitiofi  coirent  and  energy 
for  the  stntioM,  power  and  lighting.  Tor  statioD  lighting 
pnrpoaea  six  5  ampere  enclosed  are  lampa  are  emjrioyed,  as 
well  as  about  40  lf>  cp.  incandescent  lampi.  An  overhand 
hand  worked  tnivelling  eraoe,  capable  of  lifting  a  dead  load  of 
10  tuna,  g|ians  the  engine  roOHL 

All  cables  are  of  Meein.  Callenders'  two  conductor  con- 
centric type,  armoured  and  laid  directly  in  the  gnmnd.  They 
are  in!<uhit(!d  with  paper  and  covcrol  with  .t  load  sheath,  wliicb 
is  then  served  with  a  layer  of  jute  yaiu  impregnated  with 
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cables  art!  simUar  in  c<in«truction,  ami  are  intoiidcU  to  work  al 
u  j>reMure  not  exce<'<linj;  .'(OO  volt^.  Power  cable."  an-  liiid,  us 
»  rule,  three  in  a  trench,  the  third  acting  ai«  a  spare  to  the 
oth»T  two.  It  i»  aiiwili*-*!  tliJit  th«j  Ciibli-s  arc  to  lie  tt'«t«d, 
lii'fore  Uj  in;;,  at  lO.UOO  volts  littween  condiictore  and  at  :\,000 
vnlts  Ix-twei-ii  coudticturs  and  eartli.  the  nuuiiiigs  Wivg  taken 
after  '.'0  mintitiMi'  chx-tritication.  After  layiojj  and  jointing', 
and  before  having  current  from  the  generating  station  put 
through  them,  the  cables  m\\*t  be  tcstol  at  t»,0<JO  volt« 
lictween  comhictoni,  and  at  l.OOO  vo1t«  between  conductors 
and  earth  :  this  test  niuitt  bo  maitiUiined  for  otio  hour,  (hin 
pole  of  the  system  will  bo  earthed.  Hvcntually  a  romplcto 
tvlcphone  Kystem  )>utween  the  i;cncruting  and  sub-stationn  will 
In*  installetl. 

The  prcat«r  part  of  the  area  of  the  Scottinh  ( ■untnil  Klectric 
I'uwor  Co.  lies  on  the  np|HMite  side  of  the  Kirth  of  Forth  and 
covers  approximat<'ly  400  «<|.  niilw.  Parliamentary  power:) 
were  seeuroil  in  \\)0'.\,  atui  empower  the  undertaken*  to  tupply 
electrical  ener^  in  the  whole  of  the  counties  of  Linlithgow  ami 


I  no  leas  than  !*,TiOO  ll.r.  will  \>e  riH^uintl,  and  it  is  anticipated 
that,  in  the  near  future,  further  arrangemenUi  will  be  Made 
with  other  collieries  involving  about  ."^0,000  H.i:  There  is 
also  a  posaibility  that  the  llunfermlinc  tramways  will  decide 
to  purchase  energy  from  the  Power  Company,  »nd  in  this 
event  s|iecial  continuous  curreut  ^'enemtors  will  be  put  down 
in  the  generating  station.  The  Falkirk  tramways  authority, 
on  the  other  hana,  have  <Iefiiiit«ly  decided  to  follow  this  course, 
and  no  se{>anite  |)owcr  house  will,  then!ft)re,  Iw  crectc<l  for  the 
nine  miles  of  single  traik-  In  one  coal  pit  in  the  Scottish 
Central  area  no  less  than  TiNJ  ii.r.  will  lie  rc<iuiroiI  for  iHinip- 
ing,  and  the  plant  will  bu  at  work  continuously  for  1^  hours 
out  of  every  '.'(.  There  aie  also  a  number  of  large  (taper  mills 
oa<-b  rc<|uiring  ulwut  l.tXK)  ll.r.,  and  those  are  at  work  night 
and  day.  Below  we  give  the  scheilule  of  prices  which  the 
Fife  Klectric  Power  Co.  is  issuing  to  (tossible  consumers. 

Vusnlitie*.  Par  unit 

l'nd«r  lOO.OOn  unita  prr  annum    lid. 


I00.04X)  tn  aoo.iiiio 
'JOO.OOO  to  SOO.tlOO 
aOU.'KM)  U>  nOO.OIIO 
MO.nOO  tu  750.000 
TtO.niio  to  l.riOO.OOO 

i,oo«>,aoo  to  .1,000.01)0 


IM. 

id. 


The  prices  stated  are  fur  |>ol}'pluue  current  from  the  com- 
pany's mains,  transformed  to  any  stamlard  pressure  re'iuired 


Section 


i  :*  i  :  \  f/- 
iiili  I:    !  ,^1 


Ftaa 

Pm.  4,— Pi..»N  »Mi  Br.Tiox  or  DcNrraMUNK  BT.m>.N. 

Clackmannan,  and  |nirtioii8  of  the  counties  of  I>umlurton  and 
Stirling,  including  the  towns  of  Falkirk,  Stirling.  liathgate 
and  Linlithgow.  As  may  be  seen  from  Fig.  .">  ihcio  are  three 
generating  sUtions  scheduled  at  Bonnybridge,  Wcstficld  and 
Alloa  respectively.  The  Ki-*tof  these  is  now  being  constructed, 
and  will  bo  almost  exactly  the  wme  as  the  Dumfermline 
sUtion  deseribe<l  abo\e.  Fig.  G  shows  the  block  plan  of  the 
site  of  this  station.  A*  a  matter  of  fact,  the  t  ontracts  for  tlie 
plant  have  not  yet  been  settled,  but  the  specitiiations  for 
the  two  stations  arc  almost  identical. 

The  above  two  schemes  are  of  consiilerable  im|Mirtance  in 
view  of  the  fart  that  they  are  situateil  in  the  centre  of  a  vast 
coal  field,  and  are  surrounded  by  a  large  number  of  works 
carrying  on  industrial  proce*»««.  Ahead v,  agi cements  have 
beer!  arrive<l  at  with  three  coUierit*  in  the  Fife  ue»,  t>y 


>*iu.  6,~IlUMK  FiAN  4.r  8iTK  or  Uons^miii i->:  Iikmiiaiinu  hTinoti. 

by  the  consumer.  "  Aiithoriseil  Distributors  or"  other  con- 
sumers rci|uiriiig  cuntinuotis  current  or  current  of  a  diflerent 
fre<iucncy  from  that  prevailing  in  the  comijany's  mains  will  Iw 
charged  id.  ])er  unit  in  addition  to  the  aliove  prices.  In  the 
case  of  authorised  distributors  paying  these  higher  price*,  the 
company  are  prejKired  to  assume  the  obligations  as  to  limits  of 
variation  in  pressure,  imposed  by  the  Provisional  ()rder.s  or 
Acts  of  Parliatnent  of  theee  authorised  distributors.  The  above 
prices  are  fur  current  supplied  in  any  (|Uantities  nt  any  time 
during  the  'J4  hours  when  the  consumer  may  require  it ;  but 
in  such  cuse.s  as  thode  where  a  consumer  is  prepared  to  agiee 
to  take  current  ul  a  practically  con.'<tant  rule,  cither  for.  i^y, 
14  hours  out  of  the  '.'4  hours  of  each  day  ithe  time  or  times 
when  this  curicnt  is  taken  being  agreed  between  the  consumer 
and  the  company),  or  to  take  current  continuously  for  the 
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whole  24  hours  of  maAi  duy,  tii.ju  eitbcr  10  per  cent,  dinount 
will  be  »llo«  t'(i,  or  a  special  liargain  will  he  maiie.  AIbo  in  the 
ease  of  a  oonsumor  taking  over  it,O0O,00O  uuitg  per  annun),  a 
special  bargnin  will  b«  ma<Ie.  The  c(itii{Niny  are  prepared  to 
uKree  that  the  consumptiou  for  the  12  months,  countiDg  from 
the  end  of  tho  first  IS  months,  of  iu«  by  a  coosuzner  shall 


Fia.  Ik—Uit  wr  ScmuK  Ottenmu  Amu. 

gorem  the  price  for  all  current  to  that  date,  and  a  rchato  will 
wen  be  made  in  respect  of  any  previous  over  payment. 

We  are  indebted  to  Messrs.  Bramwell  .V  lIurtiK,  couHuhiiig 
eBgineers  to  Iwth  schemes,  for  much  of  the  above  iuforwu- 
tion;  and  to  their  oDgiiieer,  Mr.  E.  Charohward,  fof  his 
eovrtesy  in  conductiDg  i»  over  the  worln. 


OBICKLBWOOD-HEHDON  EDGWARE  BRANCH 
OF  THB  HOBTH  LONOOM  TBAMWAYB. 


Hwll  iataMSt  attache*  to  the  openinc  next  Saturday  of  tho 
Grfckkwood-Bdgwaro  branch  of  the  Middloso.v  County  Council 
Tramways.  The  lino  itaelf  follows  standard  pra<  ti'  e,  and 
consisU  of  about  4 i  miles  of  double  tratk  f.  <l  from  a  irollt  y 
wire  supported^  l>y  .span  wires,  itnd  tho  l  ars  are  of  standard 
design.  The  interest  atta.  hesto  tho  method  of  fcedin;.' the 
line,  which  is  by  nic.iii!-  (.f  "  inverted  roUirics.  '  ,\  suh  staii.Mi 
lias  lieen  eroctfd  at  litn.lun,  wliic  fi  is  roughly  at  ihv  centre 
ol  the  line,  and  this  siili-blai )■  .ii  i.  !i.  -upiilii'd  fn-ni  the 
\yille-tiicn  works  ol  tho  N'.irth  .MctrDji' ■liti.ti  Tuwcr  Supply  Co. 
The  sul>-»latioii  is  fjuipp<<l  with  TiO  cycle  rotary  converter.^ 
e'imilar  to  tljosc  at  tlie  otiiir  hiili  stations  of  tho  North 
I>oiiilon  tiamwajs,  and  tlio  Wilie.siien  electricity  work.i  could 
only  uH'er  the  choice  <if  coininuoiiK  current  or  threc-phaftc 
I  ii  iriit  Hi  2.'i  -  jx-r  .second.  "  Invcrte<l  rotaries '*  were  thcro- 
foni  installed  at  iho  \\'illc«len  work"  to  convert  the  con- 
tuiuou.s  current  into  three  phase  current  at  50  nj  per  second, 
w  hich  is  then  »t«p}icd-up  to  10,000  volu  by  stationary  trans 
formers.  Tho  lO.OOO  volt  eotreiit  w  coaveyed  to  llondoii  by 
three-core  cables,  and  there  stepped-dovn  agaia  to  the  lower 
nmrare  to  suit  the  oooverters.  The  10,000  cables,  it  may 
iw  mentioned,  fora  part  of  the  anim  wlueh  will  altimotolv 
ronuect  the  Brinudown  and  th«  WiUaideu  aUtioiii  of  the  North 
Metropolitan  Power  Supply  Co. 

A  deseriDition  of  the  amngement  <rf  the  inverted  rotaries  at 
the  WiJIeiden  works  bavin);  W-m  publiiihod  in  our  eolumng 

Sdtetaoantly  (Vol.  LIII.,  p.  IMI),  it  i.s  unnecessary  to  repeat 
%  bal  W9  nay  say  that  we  have  seen  the  machines  started  up, 
tad  tittt  they  run  smoothly  and  without  giving  any  trouble. 
Hm  «nitMioo  of  the  eoavertera  at  Handon  has  baoi  tdjiiatod 


-()  that  there  is  unify  powerliMStor  at  appnnhnately  thraa- 

Huarlf :  h  full  load. 

Mention  .'^hould  In-  m.iAv  of  the  manner  in  whirh  the  proh- 
suru  is  rej;iilated  at  the  Wiilctdeii  end.  No  vuriatiou  is  niaile 
in  the  excitation  of  thi'  votaries  ;  thi.s  u  adjniited  once  for  all 
at  the  proper  value  for  the  dcsireil  freijiieiicy  of  .'»0 -.  picr  sec. 
The  necessary  re|;ulattoti,  wh<  ri  I.  .u]  i-i  l:<  .l^  y.  i-;  ai  com- 
lilislie<l  hy  iiinnini;  the  iiivi  rtid  rotaries  from  an  ovcr-com- 
|ioumled  •;enerator,  f<i  'ha-  .in  inCNMO  in  losd  eatHBa  lO 
increase  in  the  im]>rcs.si:ii  vi.ltaye, 

Tho  atep-uji  trausfoiiners  at  Willctdoo  and  the  step-down 
transfonners  at  Hendun  are  identical.  At  each  end  are  two 
sets  of  three  93kw.  transformers,  the  low-tension  windings  of 
which  are  connected  in  mesh  and  the  high-tension  windings  in 
star  (the  centre  of  which  is  not  enrthed).  At  Willesden  the 
A.C.  rid*  of  the  rotiities  is  permanently  connected  to  the 
tronsformen  without  any  fuses  or  switefaea,  and  the  E.H.T. 
cables  are  connected  straight  on  to  the  Moondary  terminala  of 
the  transformers.  The  cables  are  tluM><»re  O'l  tq.  in.  eablea, 
lead  eovand  and  laid  solid  inearthcnTOrs  diieta  by  the  Brititdi 
Insulated  and  Helsby  Oa  Jrwhton  at  the  fiendao  mb- 
sution  is  made  for  two  other  E.H.T.  ckUm  to  eoniwct  nptho 
Finchley  sub^tatioB  and  thwugb  to  Brimadown.  Tiie  E.H.T. 
cables  are  bRm|(1lt  la  at  Hendon  through  triple  pole,  oil  break, 
switches,  in  bnok  edla,  to  overhead  'bus  bars  some  distance 
behind  tlie  OMTating  and  iastmment  board,  beneath  which  are 
E.H.T.  switcnca  on  the  same  level  as  the  switchboard!!  and  the 
converter  room  floor.  Tho  'bus  har.s  art-  in  tw.  i  .sertioi!,,  wliic!) 
can  be  connected  together  if  desire<l.  'I  he  K.ll.'J'.  switches, 
which  conned  the  tran.sfornicrs  to  the  bus  hun,  are  al.?o  of  the 
oil  ()attern  an<l  are  worked  from  tho  switchboard  throiij^h  iron 
connecting  lods.  A  roactaiico  coil  is  connected  jhcrniAnently 
between  the  .secomlary  of  the  transformers  and  the  main  low- 
lenoion  .\.C.  switch  of  the  rotary. 

To  'ilart  nji,  the  inveitc<l  rotaiie-s  at  Willesden  are  first  run 
up  a.>  desciitied  in  our  previous  article.  Tlie  main  K.I1.T. 
switch  is  then  rlofir<l  at  llendon,  but  the  rotary  switches 
there  are  left  open.  The 
rotary  is  then  nui  up  to 
speed  and  proper  pressure 
by  an  induction  motor  at 
the  end  of  its  Rhaft,  and  a 
Iii;ht  loa<l  is  placed  on  one 
ph.i.sn  (if  the  rotary  to 
steady  it.  The  machine  Is 
then  synchronised  and 
switched  on  to  the  nuuis^ 
the  todnttnn  motor  being 
immediately  Bwitgihed  oft 

The  synehroniiuig  eon- 
nei-tions  may  be  ahown 
here,  as   they  are  now 

used  by  preference  by  the  British  Th<MnMMi-Hoaalon  Ca  in 
their  more  recent  sub-station  plants.  Thia  ainngeinent, 
it  will  be  seen,  is  such  that  the  moment  of  synchnmiang 

i.s  when  tho  lampi;  are  e\tin-.:uishcd  and  not  when  they  are 
ali;;ht,  hut  the  Mihuu  ti  r  sli  'W-.  the  pressure  of  the  machine. 
The  voltmeter  si  aU:  i-.  mai  ki  d  ui  kilovoks,  so  la  to  he  com- 
(urable  with  the  voltmeter  on  tlic  K.ll.T.  hii-t  hars. 

The  rolai  y  i  on\  crt«'ns,  as  well  iw  llie  switchgear  »nd  the 
stationary  1 1 aiisfoiniers,  have  been aupplied  and  ereetod  by  the 
brittali  Thomson  l^louaton  Co. 


m 


Telegraph  and  TdqUimn  (MdMi  in  the  Simplon  Tonnel. — 
Aooording  to  the  Jownal  rW^grapUmw,  tlie  Swiss  budget  for 
1905  provides  a  sum  of  33O,0O0f.  (^,300)  for  the  supply  and 
laying  of  a  telegraph  and  teleplioiw  eante  w  the  Simphm 
tiuuMi,  whieh  is  now  ncaring  eompletion.  At  present  Switaer> 
laud  and  Itnly  are  connected  by  two  telegraiio  lines  over  the 
Simplon  Ftun.  They  quite  suffice  for  present  requiremenU, 
but  the  new  cables  were  decided  upon  becausi-  an  iocreaae  in 
telegi-aphic  traflte  is  »utiei(iatcd  after  the  uyiening  ol  the 
tunnel,  and  also  Ixr.iusc  the  iayinj;  of  the  cable  <J»n  be 
carried  out  more  cheaply  and  with  lests  inconvenience 
than  later  oOi 
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XIOTOHS,  SWITCHKS  AND  ACCE.SKOIIIES. 

8«vcnl  flniiK  Uiive  m-iiI  ii«  noU-»  »ii  ihoir  nuuiufacturi-i  which  imt 
particiiUrlv  ^iiiuMe  for  dowit  ihittriliiitiuii  pUtiu. 

Our  tint  illaalration  siiuw*  «  iiuilor  nti  a  \-<>rtiriU  nhnft  itistle  bv 
UM  laMMMinE  J>VN.\sio&  MoTiiM  0"..  of  TniffonI  I'lirU.  Mmwheiilrr. 
which  ill  •  conTsnivnt  fomi  fi>r  inkny  purpose*.  ciipM'iiiIly  for  pump 
iniC-    The  ceupany  infonii  im  lh«t  lhi«  in  one  of  a  fnn  thry  hnvr 

rpci'Mlly  roiiKtnict«(l  for 
(IrivinK  mitrifuftnl  pumps 
for  Jock  work,  Ac.  Ii 
(hflTerx  from  ihe  utarulArd 
type  with  voriickl  iihAft  bv 
ki'-in^  pniviil<H]  uith  bnfl 
)i«Aniigrt  and  •  njircikl  ail- 
iiiK  arriuigemont. 

^fl^r^TH,  .Tit||N*«iiS  i\ 
I'HIH.II-".  of  Virtoriii 
\Vork«,  Old  CJinrluin. 
Krnt,  wild  us  th<>  accoiii- 
(miivinK  ilhisiraUon  of  one 
of  ih<<ir  tirw  stamliinl 
types  lit  iiiductiiin  iiiolors. 
"tUn  oi)<<  illiKtmtni  is 
rnii'il  lit  '.<U  II. I'.,  luid  i«  to 
dins'tly  rouplril  ot>  llie 
aiuiip  Ix'dplitt)'  til  n  <Vlkw, 
ht'iicrntor,  umhI  fur  i'\i'ilii> 
lion  luid  for  station  h^hl 
iii)(  purpiHHH.  i'hc  ninliir 
is  ili'ftij{i>«'<l  I"  work  nl 
■i.-JOO  to  'J.(IOl»  \ohs  at  n 
frcqnnirx  of  'Hi  pcrioda 
}vr  second,  runiiinK  at  4K'i 
rrv*.  per  rain,  ai  full 
with  a  tiip  ol  ^ 
p«r  o«m.  Thv  nxur  is 
of  lha  wound  type,  and  in  connfctwi  by  slip  ringt  lo  an  external 
rwiatanM.  Wii^ii  th<'  motor  gets  up  «p<H'd.  the  atartiay  rhauatal  ti, 
(hort-eirctiitod  by  a  xwiich  iMiiiaitird  within  ihe  lUp  nnga  and  tlic 
brtiabaa  am  \hen  rt'li-iKu  d.    Tl)«  stator  ia  hand  wotind,  lu  it  In 


IiAih'MHiBs  DT^aiioit  Mon>R  Co.'i  Vnrii 
SH»»r  Mor»)a. 


JOU!I^ON  Jl  I'lllLLII 


half-open  slou.  The  vciitilittion  liik»  bvon  pitrticularly  iilti-iidi'd  lt>, 
there  being  portii  ri^ht  throii);li  the  rolor  «nd  stator  <'i>r<-!i.  ni»l  lb-' 
ventilation  tnrouxh  tin-  -.tutor  (rniiic  i»  wi-II  ••liouii  iii  the  illiivtrutuin. 

The  Uritinh  \Vk-iin<.h.ii  -k  l-li.i.i  run  Mi"  •  i-.  ■Tn»tliii<l  l'i»rk. 
Uaaeliesteri  an-  putting  mi  the  market  n  lu  w  line  nl  totalh  I'ln  biw^l 
noton  apedAlly  adapted  fur  cranv.  boi»i.  lift  mid  inp-ilitii  Mork.  W c 
lUtMbato  the  pstt«rM  aibiptnl  for  tin  two  -lUinUriit  ni/ts,  fur  lund- 
up  10  abont  .'i  b.p.  The  fr:am!  I»  or.  iwt  irnii  iiiid  nirbned  so  its  to 
be  entirelv  dual-proof.  Tlif  pole- pi iw  m-id''  «P  .imn  iihd 
■heet-ateei  ■fauupiugii  wcui'id  lo  tin  iiiin  i  m  ichiin'  Mirfnrr  of  ihi' 
frano  by  tuaaiu  of  bolls.  Tlicy  are  of  m'trtuisidar  -icctiiui  and  havt 
extatMiillf  tipa  which  overlap  ihn  iiru-liiin  w  iniiid  field  toiU  ami  -o 
bold  thatii  in  po«itujn.  Tin-  i»riuxtuii  of  llii-  -lotted  cnrr  t.vp4' 
ud  Imu  luo-circuit  wiudinnn.  -ki  tinit  n  I"  iibsoliilelv  sv  mm*'''''"'' 
nktioa  with  lU  Uuld.  luid  uvt.'ii  if  lliruti^h  wiiir  i>f  bi-itriii|jt  il  *" 


IliimiM  \\'K!itiiii.u<.i;m  lV°s  Mom  a. 


ewitral  wiUi  the  poles  the  power  will  atlU  be  equally  dividid  between 
Uir  two  circiiiu  and  no  sparkinK  or  overfaeatinff  will  occur.  The 
armature  coiU  arc  almi  machine  wound.  The  nt<«  t\-pe  of  motor 
raiieeii  from  -ii  ii.r.  to  :CN  h.i-  .  and  in  this  eaae  the  friinie  ii  of  caat 
steel  iiiiil  the  pole-pieces  are  H-ciiriMl  to  il  by  meana  of  eel  acrewa. 
Spacing  di*c«  are  tirovided  at  inters  aU  between  the  core  plate*  of 
the  armature  for  tlio  piiri>os4'  of  ventilation,  and  the  core  hlota  have 
small  notches  oeiir  lli-iipwitcr  eil«r.  runni ng  the  full  a\isl  length  on 

«ach  side,  and  Kbrc  wc<lgei 
are  driven  in  to  hold 
the  roils  in  puailion 
These  motors  have  alao 
two-circuit  windiuKi.  The 
thini  type  for  the  heaneit 
type  ol  work  follow*  doaely 
the  deaign  employetl  fot 
iniiuway  motors.  They 
range  in  lue  from  abont 
'2»  II. e.  to  180  m.r. 

KlK<  TKoMoTOBW  1,-rn. 

nfOpenabaw,  Maoeh««l«r, 

ill  addition  to  makijig 
iiiiitot*  of  laritrr  size  have 
made  n  Nperialily  of  niiall 
iiwchines  from  |  b.h.p.  to 
'i  H  H.f.  Thawr  maehines 
»re  not  loya,  but  are  .of 
sound  luoe^Mnieitl  coo 
stmction.  Tlu  iiiolur,  an 
illmtration  of  which  ia 
given  below,  lin«  a  oMt- 
iron  frmine  with  raat-iron 
lM'rtring«  tiirnwl  to  At  the  fnuue.  which  ctintains  Urge  oil  waDa. 
The  \'  are  provided  with  oil  catchers  and  overflows  to  prevent  the 
oil  flowing  into  the  motor  and  also  means  for  drawing  off  the  oil 
when  it  rrcjuirvs  renewal.  The  bearing  liu«hc<i  are  pho«pluir  bninxe 
and  self-iUlgnable  wilh  nn^  liiWrirntion.  Th.-  thnh-  iire  of  mild 
itteel  Hnd  are  fitted  with  oil  tlirowers  to  prevent  the  oil  &om  getting; 
to  the  aniiatuji-s.  Mica  insulation  is  used  for  the  commutators, 
ami  <-arboii  iiruahes  arc  euiplo>  e.1  of  such  section  that  the  current 
ilnii.ity  dix-K  not  excceil  Ji."i  amperes  per  aiiuare  inch.  The  armature 
l>oi1k  and  iniigni-l  roils 
are  fonner  wound  and 
tlie  nniinture  coils  are 
»upport<  d  on  ii  strong 
ciu>l  -  iron  I'odplate 
which  ii>  kevitl  on  to 
tile  »lia(t.  Tli<>  btse- 
plut'e  IR  oiic  eoniplet4> 
riu>tiiig  iiiiti'hiiK  d  on 
both  Hiirfiici-s,  itMil  there 
iH  iiii  BiljustitliK'  screw 
»lnrh  enables  the 
mull  I  r  '.o  be  luoved  in 
eitlier  direction. 

Messrs.  Vr.iciTt.-.' 
( K  ing'Strout,  Covent 
'iarden,  R.C)  new 
eiiliklogiie  for  I  WIS  de 
wnlK.'*  II  iiuiiiber  oi 
piece*  uf  nppiiriit\is  i<>r 
eleetriciil  |>ow.  i  iltstri 
liution  piiriMwes.  The 
iltiintnitioMoiiiii  vtpaK< 
u(  tliiU'"iV9lciii  motor 
repreMiilJi  tin  |>iitteni 
iidopti'il  lor  ihi  10,  15, 
'JXK'i'i  iind  -Vf  n.l'.  xiiTCS.  .MeK»l'h.  Virilvs  m-Io-iIuU-  Uieir  iiioUiri*  l<,\ 
(I'ltine  iiiiiuln  rN  not  by  H.I'.  ratiiigH.  Thus,  iiioUir  No.  -MIU  MX)  has 
all  oulput  of  10  )i.i>.  lit  (MX)  rrVH.  per  iiiin..  but  also  has  four  other 
ratiii^n  -lull  II  lo  '1  B.P.  Hi  the  slow  sipe«<l  uf  '2&}  revs,  per  min.  The 
recoiiiuieinliition.-,  of  the  Kii^iieermg  Standards  Committee  han 
been  foUuMciI  in  the  clas«ihcation  of  the  "  .\slon "  machine--. 
These  •  Aston  "  motors  are  reversible  for  crane  and  similar 
Work.  The  temperatun'  rise  is  only  7(1- F.  after  six  hours'  run  at 
I'litl  hnid,  and  the  nK'torn  are  gtuu^ntticd  to  withstimd  an  uverluiid 
of  '/•">  per  ci-nt.  (  "r  one  hour  and  M  p<<r  rent,  for  20  iiiinuti'i- 

I'roin  uiiiuiig  the  details  of  switchboards,  lu&m  switciiei,.  tue 
I'eard  fuiie^.  eii  riiit-breakers  and  snitch  geargRner&Uy  contained  in 
the  conttulUr  ->  etion  of  the  oiitalo({uc,  wc  illustrate  a  new  piitleTii 
f  till  handle  l\  i>f  of  switchbuiml  fu»«-    The  handles  iirc  «Hh«tttii 
liuUy  iiuuU-  ill  I'.iiglish  porcelain  which  is  carried  right  through  thi 


.Shii.i   .Mkuiii  hi  Ki.i.CTnuMuiuiiB  Lmiial). 
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bravy  cut  coiiUtct  Bboeii  iit  <'iili:  i  :  m  I  IHiwtvr  isimed  asi  it  senliug 
for  these,  and  a  pin  paiigea  riglit  through  the  china  at  each  end,  thus 
iteciirini;  the  contaetH  fintily  in  position.  Thc-nv  pins  also  serve  to 
onHure  that  the  fuse  wire  is  held  centrally  in  the  tiibe  without  touch- 
mg  the  Mide«.    tt  uill  be  ubsened  that  a  wiug  niit  in  provided  for 


The  liho<l(m  Klectricjil  Mfj;.  Co.  have  adopted  a  new  type  of  end 
ithields  with  perforated  oncloaing  covers,  as  shown  in  tlie  illustra- 
tion, nod  have  pnbli«hod  a  complete  lixt  showing  the  speed  of  these 
uiotor^nt  two  voltHKes,  togetlier  with  all  tlic  nceessary  measure- 
ments, weights,  &c.  The  same  ftnn  builiU  a  KpecinI  oontinuous- 
cnrrent  Lift  motor  with  winding  suitable  for  heavy  starting  torque, 
and  capable  of  taking  hcat-A'  loads  momentiirily.  They  niakt^  a 
sperial  point  of  the  insulation  of  the  armatures  and  commutatoni, 
the  funner  being  tested  at  2,.'>00  volte  alternating  and  the  latter  at 
4,0(10  volts  alternating  before  being  connected  to  the  anuature. 
iMrini;  tin-  last  nine  months  the  firm  hsK  bt'en  cxperimnntin;;  with 
lrr'nintini;-<'urrem  motors,  and  have  now  placed  three  types  mi  the 


clamping  the  contacts  tightly  together,  and  this  is  very  useful  where 
con«idcml>l«  vibration  is  present.  The  contacts  are  reversil  c  for 
front  or  ba<!k  connection,  und  a  feature  of  this  ftiso-holdrr  Is  that 
should  the  handle  be  broken  in  im  iMnergency,  llie  contact* 
can  be  taken  otT  front  the  front  and  an  ordinary  piece  of  fimc 
wire  used.  These  fuses  arc  also  supplied  nmde  up  into  power 
circuit  distribution  boards  in  cast-iron  boxes  n-ilh  soUd  backs, 


h  Thi:  Riiuiiks  Kliciuicm.  M«i..  Co.V  Hotok 

market,  one  of  which  is  a  combined  induction  and  repulsion  motor, 
being  suitable  for  lift  work  ;  it  starts  up.  the  makerx  inform  us,  ^ith 
twice  fnll'loiul  lor<)Ue.  and  takc^  only  normal  full-load  current. 

Messrs.  ('HiiMPTON<Chctm«foril)have  also  sent  us  a  catalogue  of  their 
series  of  continuous-current  motors  ranKing  from  2  ii.i'.  to  125  il.r., 
and  we  illuslTOle  their  stiuidard  design  ofguarod  motor  for  use  in  work- 
shops.tVc.  In  addition  to  these  motors  the  lirm  is  manufacturing  a  scries 
of  small  motors  suitable  for  driving  light  machinery  for  industrial 
und  domestic  purposes.  Tlicy  can  be  arranged  for  fixing  to  the 
floor,  ceiling  or  wall.    They  have  a  high  overload  capacity  and  the 


VsarrTs"  Dis.kiiu  rioN  Bmaro. 

the  iiil«t  Olid  outlet  bones  ol  the  boves  beniK  tapped  fur  screwed 
conduit.  The  boxes  arc  st-nt  out  with  lianl  wood  bushes  titU-d 
into  these  holes,  lor  use  on  unannourcd  systems  of  distribution, 
The  lid-.,  as  seen  in  the  illustiiilion,  are  soinred  by  puis 
cither  of  which  can  be  nsed  as  a  hinge,  so  that  the  box  can 
open  in  cither  diofction.  Kverj-  circuit  has  its  own  pjmel  and 
lKlwe<'n  NdjacH>nl  panels  L'  ralite  partitions  are  fitted.  The  boxes  are 
lined  with  .wbestos  and  ore  suppli.d  for  2r.,  100,  30O,  »50  and 
.'i(M)  amp<r.->.  per  way,  single,  double  or  triple-pole.  For  sUel 
works.  ..hipN  ards,  collieries  and  power  distribution  generally  these 
well  proteclod  Ihjxcs  should  be  most  serviceable. 

Messrs.  Veritys  also  make  a  motor  starter  with  a  very  subsUntial 
cast-iron  cover"  either  with  a  slot  through  which  the  end  of  the 
handle  projects  and  the  contacts  arc  expo»e<l  to  view  or  el«  entu-elv 
Kos  tight  for  outdoor  and  colliery  use  or  for  positiuiw  where  much 
dust  imd;  grit  ore  present,  flu-  resistance  is  com|to«cd  of  coils 
of  non-corro«i\e  resistance  wire  arranv'ed  on  a  grooved  porcelam 
grid.  The  latter  i»  supported  beliind  the  sUti  and  the  whole  ib.  n 
eniU-ddcd  in  n  special  li<  «l  Hb,orbii.K  -'imL  H"tb  the  antoiuatie 
coils  and  the  handle  are  det;ieh»Me  rn.m  the  front.  I'.very  -tarter  is 
flashed  to  earth  at  2.000  volts  A.C.  before  leaving  the  uuikors'  works. 


CnOMIToK  tiSARBD  MOTUR. 

ports  arc  interchangeable,  so  that  repairs  can  be  eiccnlrd  yerj' 
rapidly.  They  ore  fitted  with  drum-wound  armatures,  oelt-oiUnK 
bearings,  and  can  be  supplied  with  removable  lattice  work  or  plain 
doors,  making  the  motors  veiitilalcd  eiiclosi-d  or  totally  enclosed. 

Some  new  aulomalie  motor  starters  for  operating  motors  with- 
out manual  intervention  are  being  put  on  the  market  by  Mews, 
linifi  t.  &•  L\M.i,  VuUan  Works,  7i.\.  St.  Tbi.nuis  street,  London, 
S.IO.  They  are  sniiable  for  use  in  connection  with  motors, 
driving  puinps.  tilling  lttnk».  air  coiiiprensors,  oryaii  bellows, 
hvdraidic  actmnulalors,  Ac.,  in  wliieli  ubs-olute  autouiatie  -ilarting 
aitd  stopping  of  the  motor  is  deximblc.    The  starUr  is  soieuoid 
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rontrollcd,  the  oirruit  of  the  eolenoid  Mng  rloaed  luid  open»d  hy 
II  mnp  nhiint  opontt«<l  b.v  •  fl>kn(  in  «  lank,  the  inovciii^iit  of  n 
hydrantio  acomiinlator,  or.  if  nweimrv.  I>v  hand.  The  aolennid 
then  mores  over  the  utArtintt  awitch,  whicli  has  the  nsual  ateps. 
We  are  informed  that  the  niorenient  is  very  positive  and  rapid,  it 
beiOK  impowible  to  open  and  oloec  the  (hunt  awiteh  ho  rapldlv  u  to 
prevent  thi*  return  of  the  lever  to  zero.  Thua  a  moat  elective 
no-volta(;e  releiue  is  provided.  Too  andden  acceleration  of  the 
motor  i»  prevented  by  means  of  a  daahpot  which  is  adjustable.  Fur 
small  iniitom  tlie  rani;e  of  ndjtiKtmcnt  is  between  5  and  !M)  sernnds, 
whiUt  for  large         the  range  i»  between  fi  and  BO  aecondn. 

I'reunre  reRulatom,  alto  manufaottir«<I  by  the  saiite  Knn,  are 
intended  for  the  eimtrol  of  motors  driving  air  roiupresMm,  and 
for  Miinhkr  piirpoiice.  The  motor  is  re<|iiired  in  these  circtun- 
•itnnees  to  start  and  xtop  iii'  the  preosnre  falls  and  rises  in  the  tank. 
The  ilinphragin  rontart  maker,  sliown  on  the  right  of  the  iUnslrntion. 


r 


OnPEL  A  lamt's  Artoiitnc  Pbbssciie  Itcitnanm, 

haa  a  pipe  comnutnirating  with  the  tank  in  which  the  presanre  is 
to  be  maintained.    As  the  preaaure  rtitea  the  solenoid  circuit  i« 

de  energioed,  and  as  it  falls  it  Is  energiani  by  the  venient  of  the 

diaphragm  raiining  two  contnets  to  be  made  or  broken. 

Messrs.  tieipel  4  I.nnge  hasr  almi  wnt  u»  pnrtirulars  of  a  goo<l» 
lilt  controller,  which  is  an  arrange«l  as  t«  U-  eiilirelv  automatic, 
requiring  only  a  small  movement  of  the  nipe  to  carry  out  the  whole 
of  the  operation.  At  the  top  of  the  roiitroUer  there  is  a  lever 
switch  controlled  by  n  shaft  round  which  a  n>p«  paaaen.  \\'lien 
the  contact  is  made  (or  running,  the  motor  ninrtK  up  iiumediatelv  iit 
quarter  opecd,  the  arceli'ratlon  iH-ingelTeeled  auioiiiatieally  liv  iiieana 
of  a  sideni>ld  rlieOHlal  It  la  Itnpiiiwilile  with  thi«  switch  to  rvverse 
loo  rapidly,  as  imuiediHtely  the  circuit  is  broken,  for  the  purpose  o( 
reversing,  all  resistance  ia  inserted  in  the  nriiiaturc  circuit.  \ 
9«eond  type  is  adapted  for  passenger  lifts,  and  provides  many  speeds 
which  are  entirely  cuiilrollcd  by  the  operator.  A  third  type  is  of 
the  car  switch  euiilrul  |>ulteni,  in  which  the  closing  of  a  shuiil 
switch  in  the  lift  car  operates  the  lift  user  the  whole  range.  Thi» 
type  is  entirely  nutoiiiatie  and.  the  makers  state,  cannot  be  misused^ 

Meaars.  Drakk  A  Ookiiau,  uf  66,  Victoria-street,  Westminster, 
S,W.,  have  sent  us  particulars  of  their  Iloldeti  iimgiietic  clutch. 
Tliis  consists  u(  a  thick  disc  of  wroiieht  iron  or  high  permeability  cut 
steel,  keyed  on  the  iniiiu  shaft,  and  having  lui  luuiiiliir  groove  into 
which  the  magnet  coil  is  placed.  The  eiiils  of  the  coil  are  connected 
to  two  grooveil  rings  insulated  from  c«ich  other,  to  which  the  current 
ia  conveyed  by  carix>n  contacts.  .\  soft  wTought-iron  plate  is  fixe^l 
to  the  pulley  to  b«  driven.  Between  the  luagnet  fnro  of  the  disb- 
and this  plate  a  thin  steel  disc  is  placed  to  pret  eiit  the  adhesion  of 
the  two  iron  faces  duo  to  residual  magnetism  when  the  current  is 
cut  otr.  Where  cast-iron  swixelliiig  l>eariiigs  are  nsed  the  pulley* 
can  be  very  conxenienlly  arrangHl  to  revolve  on  the  outside  of  the 
bearing.  By  mounting  the  step  cone  on  a  sleeve  the  main  shafting 
is  relieved  entirely  of  carrying  the  weight  of  the  pulleys,  which  not 
only  r«dnc«h<  the  bearing  friction,  but  also  entirely  avoids  the 
friction  of  looee  pulleys  on  a  running  shaft  when  they  are  not  in  use. 

Hescrs.  Makhvat  A  TLAt  f:  ."J«,  HattonCuinlen,  London,  E.O.havi- 
recently  issued  a  new  Ust  of  their  inincliul  accessories  for  use  upon 
400  to  (MX). volt  fiower  circuits.  The  luivelties  im-ltide  a  complete 
range  of  ironclad  distribution  lioord-s  from  1<I  «iii|mres  to  ,'iO  auipcn'R, 
2  ways  (o  18  ways,  and  in  single,  double  luid  triple  polo.    We  illus- 


trate a  sample  hise-holder.  This  ia  of  fibfe.  lined  with  a  thick'wall 
of  asbestos,  and  horil  I'lbre  plugs  ore  used  to  close  in  the  ends  after 
the  fuse  wire  is  inserted.  Theae  phigs  fit  with  a  bayonet  behind, 
and  render  the  explosion  chamber  practically  airtight.  >fes*rs. 
Marry  al  Ac  Tlacc  have  also  recently  put  upon  the 
market  a  hue  of  oil-break  fuses  for  high  preasurea. 
We  illustrate  one  deaigne<l  for  00,000  volu  and 
20  aiiiperM.  It  consist«  of  a  toughened  glaaii  tube 
with  tfangeil  ends,  hard  black  fibre  collars  and  cnpM, 
braaa  ro<]s,  nuts,  and  tenuinals,  fuse  link,  rubber 
washers.  \e.    The  fiise  ia  s4i  constructed  that,  in 


MtiiinkT  ttr  I'l-iiK  Pirsc  HoU'KR. 
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Oil.  Fcst. 


the  event  of  n  short  circuit,  it  can  be  token  apart,  a  new  f«ts«'  link 
titled,  and  put  into  iis«-  again  practically  without  tools. 

Messrs.  KoBKKT  \V.  Ulai  kwki.i.  *  C<i.,  .">»,  City-road,  I/mdnn, 
KX'.,  have  sent  us  aome  |i«rliruUni  of  their  "  Ueversile I  T-E 
patent  reverde  eum-ut  eirenit  breaher,  the  action  of  which,  they 
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Bijiciirau.'a  CiBcnr-uttrAUca  wrra  Lnnr  Anxcmnin. 


claim,  ia  oractically  independent  of  drop  in  line  voltage,  and 
ihoy  add  tliat  excessive  cnrrent  in  the  nurmal  working  direction 
will  not  open  the  circuit  breaker,  but  us  the  reverse  rurrent 
increM«s  the  opening  h<>come»  more  di  tinii*-  and  rapid.  A  h'verse- 
ciirrent  M^uslmcnl  is  provided  so  tluit  froiu  u  to  2i  por  ^ceiit 
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of  tii«  (iill  load  onnrent  lettfaig  may  b«  in«4«  at  tirill.  In  connec- 
tion \n"lh  tho  (fencral  application  of  electrical  power,  chiefly  to 
travellinfi:  and  jib  rmnM,  trHversem,  lifHo  nnd  Itoists,  Mesara. 
Dlockwell  have  de»i<aie>l  a  limit  switch,  which  is  practically  a 
circuit-breaker  having  a  shunt  coll  substituted  for  the  usual  series 
coil.  A  suitable  arranftement  of  contacts  is  made  on  the  runway  k 
that  the  shunt  coQ  is  brought  into  action  and  openn  the  limit  switch, 
ihuK  preventing  any  orer-travelling.  A  similar  liinit  Hwitch  may 
be  employed  on  a  hoist  motor  to  protect  over-ninninK  the  hoisting 
point.  It  i«  equally  poasible  to  arrange  n  aerie*  of  switche.i)  at 
distant  pointM  whereby  the  Khunt-coil  rircirit  may  be  cloeed  by  hand 
operation.  The  liinit  switch  may  nlxo  be  fitted  with  n  series  coil  as 
the  illustration  shows,  so  as  combine  the  feature  of  opening  aiito- 
niatically  under  overloiul  conditions. 

Mewm.  CtriL  HorxiKs  k  dt.  of  Ttalfonr  House,  Pin»bnry-p«vcment. 
I.nndon,  have  wmt  n«  a  ratalogiip  in  which  nonie  now  desiijns  of 

switches  and  fiiM>«  are 
listed  lU  a  very  moderati- 
price.  \\'<-  illiutrate  n 
double  ]iol<-  switch  en. 
I'lowd  in  a  watertight 
iron  ease.  It  will  be 
noticed  that  ihr  handU- 
voiues  through  the  side 
instead  of  projecting  from 
'I  slot  in  til)'  lid.  iknd  llmi 
;he  whole  itrriknKeini'nt 
'leat  and  coiiipiiel. 


 ai,  


Messn.  HtnuAOK,  Jauoueh  dr  PioeMbn,  of  Lnokwell  Works, 
Ashton  Gate,  Bristol,  are  now  supplying  their  well-known  Hnmpage 
reduction  gear  for  fixing  either  on  n  bed  pliito  and  coupled  between 
the  motor  niid  slmv-rnnning  Khan,  or  combined  with  n  motor  and 
bolted  to  the  face<«  of  tJjc  tield  inagueta.  It  iit  supplied  for  any  horse- 
power in  all  ratios  between  A  lo  I  and  20  to  1 .  Toe  gsAr  is  specially 
suitable  for  dusty  positions,  where  counter  shafts  or  double  spur 
reduction  gear  would  otherwim  have  to  be  uaed. 

The  (iKNKltAL  KtM-rRtt'  Co.,  17,  Queen  Victoria-street.  London, 
K.C..  have  n-ccntly  brought  out  some  new  conduit  ncceseories.  Th«<!e 
im'hide  rin'ular  cast-iron  flusli  switch  boxes  with  one  or  two  screwnl 
nipples  ;  tlttings  to  work  in  conjnnctlon  with  the  oval  tubes  which 
the  Oeneral  Kleciric  Co.  are  mannfneiuring  :  and  a  iipeoial  Hcamless 
steel  tube. 

ELKCTRIC  CRANKS.  HOISTS,  Ac. 

'Ilie  cr«r>c  which  we  illuHtrnii^  bi  low  is  built  by  Messrs.  Thomas 
l(ur>Ai>uKVT  ,v  SiiN-.,  of  Hudilerilield,  for  erection  nt  the  large  rolling 
mills  at  Clarejice  Work^.  .Middli'sbrough,  and  is  called  into  requixi- 
tion  when  the  rolls  iin-  chan!»fd.  These,  with  their  hnusings,  weigh 
ni-ikriy  100  ions  and  nrr  lifted  bmlily.  Tin-  crane  has  n  span  nf 
JMJft.  OIn.  belwe<'ii  centrcB  of  rails  Willi  ii  lifting  power  of  1()0  tons 
at  4ft.  per  niinnt4-  rir  !•'>  Ions  at  'i4ft.  p<'r  minute.  The  speed  of  the 
longituiUnal  travel  U  Wft.  per  minute  ajid  that  of  the  cross  travel 
40rt.  per  luinnte.    All  the  motions  are  eleetricnlly  ontndled,  the 


KiKiuacu  Switch  uadi  bt  Cicil  HonaKa  k  t'o. 

The  SisieLKX  Hjkku  Condi'IT  Co.,  Norfolk-street,  Strand,  W.C. 
have  intro<liic(xl  a  m-w  tlaiige  bend  to  fiK'ilitate  llie  connection 
of  motor  leatU.  The  bend  in  similar  to  an  onlinary  Himplev  xharp 
bend,  except  that  it  has  two  flanges  drilled  with  screw  holes  nt 
one  end.    These  admit  ol  the  bend  being  tinnly  fixed  to  the  floor 


J 


[ 
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y.   BlMFLEX  NorBl.TIBS. 


n  liny  rt»|nired  position.  The  second  ftgure  gives  a  view  of  the 
Rani;e'lM'nd  fitted  to  the  braKs  drawinK  in  piwe  tu  previ-nl  damage 
In  the  calil.-*.  The  illuxtration  on  the  right  shows  a  new  pattern  of 
WBtcrlight  swili'h.  designed  for  usi-  with  siniplex  xrewed  conduits. 
It  has  no  loow  parts  or  caps  to  unm-rew.  The«e  switches,  we  ore 
infonned,  may  be  •nUsfurtoitly  operated  even  tmder  water. 

Twr  rNHii»:AKABU:  riLl-KV  A.M.  MlLi  UKARlMi  Co..  of  Greet 
.Inckson  street.  West  (Jortoh,  Manchester,  inforui  us  that  they  havi- 
recf  hily  pnt  npon  tlie  market  an  improvevl  w  lf  oiling  W-iirinij,  with 
whicl^good  rc-iiltsjiajie  U-^-n  obtained  in  several  factories. 


lliiOADjiiNT  Ckaxi  Krrrci)  with  Ciauiii^fa  .M<n<o»s. 

electrical  equipment  having  been  supplied  by  Messrs.  Crompton 
A  Co.,  of  Clielmstord.  The  motors  arc  of  Messrs.  Crompton's  series, 
reversible  ventilated  enclosed  type,  and  work  on  a  'i20-volt  con- 
linuoun-current  circuit  and  nm  at  a  speed  of  600  revs,  per  luin.  .\ 
flO  if.e.  motor  is  U8e<l  for  the  lifting  motion,  a  "20  n.f.  for  llie  longi- 
tudinal travel,  and  for  the  cross  traverse'  u  10  n.r.  motor  \*  employed. 

We  also  illustrate  a  ni'at  little  friction  hoist,  which  Elkctko- 
MoroiiM  I.rn.  make  in  1\  cwt.,  Ti  cwt.,  75  cwt.,  and  10  cwt.  size*. 


KiuiTios  ll<M"r  nv  Et.K TitonoToait  Ltu. 
Tliey  are  either  arranged  for  diri'ct  driving,  as  show7i  in  the  illustra- 
tion, or  can  be  belled,  and  are  iwually  worked  M  a  speed  of  lOOft, 
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p«r  rajinuU}.  Another  illnttnaion  thow*  an  ioterMtinfi;  application 
of  an  inverted  motor,  wliich  It  driving  a  convenor  naed  in  the 
I  of  tea  inixinK. 


Mimia-nuvn  CuaviTua  roa  T(«  Muiau  fu\KT  i KLacrauxuiuHs  Ltd.: 

Thf  uccuuipan.vinK  illustmliori  n-pn »<iit!t  n  roiiipact  ck'i'lrii-  lioint, 
manvifaeturrd  bv  Mraani.  It.  Uahhan  A  Co.  (10,  NVoKlraoreland- 
buildiiiKK.  Alderst(atC'itre«t,  London,  E.C.),  for  f^vneral  purpottMi, 


conuina  an  electrolyte,  cotnpoacd  of  aboat  A  gallonit  of  water  and 
^Ib.  of  oommon  or  canstir  loaii.  There  are  two  aleetrode*  of  eaat 
iron,  eorroipUed  at  the  bottom,  where  they  dip  into  the  water. 
Theee  elee^odea  ar<>  raiaad  and  lowered  fhuu  the  ctartinK  hattdle  by 
a  lover  incrhaninii.  the  arranffeniont  being  unrh  tliAl  tii  the  "itiop" 
I  poaitinn  both  platen  are  rai>iod  out  of  the  aolution,  but  that  ui  the 
"  forward  "  and  "  backward  "  position  of  the  starting  lever,  either 
Ihe  nnf  or  the  oilier  of  the  two  plate*  is  iniiiH-rm^d.  The  womi 
KMuiiii;  runs  in  oil  and  roniit*i«  of  a  mild  «t««l  wonn  nnd  a  gnn- 
nirtal  worm-wbwl  and  ball-thm«t  bearing*.  A*  the  elertMiiui(pel 
of  the  uiagnetir  brake  i«  connected  in  eerie*  with  the  hoiat  motor, 
the  band  brake,  which  op«ratr>  on  thn  periphery  of  the  coupUpK,  b 
relaaaed  a*  long  an  the  motor  riiiu.  Thin  mlcaM  i«  achieved  by  the 
action  of  a  phiiiRer  armature,  n  hioh  i>  «ieked  into  the  •olenoio  and 
tlum  raiM'*  the  coimtcrNveiKht  of  Ibr  brake  merbaniim.  The  ctael 
liatui  (if  the  band  brake  cmbrarr*  the  coupling  (or  about  three- 
r|aarten  of  it*  rircumferenrr,  ami  the  arranKciiient  i»  HUch  that  the 
brake  opamtea  equally  latiafactorilv  for  either  direotiou  of  rotation. 
Two  atandard  lixe*  are  made  at  present.  No.  1  type  ii  equipped 
with  a  A  H.r.  •emi.enrloaed  motor,  which  in  capable  of  lifting  aome 
N  cwt  at  a  iipeetl  of  abont  80fk.  per  nun.  The  iipacr  occupied  by 
thia  aet  niraaorea  4ft.  Sin.  by  3ft.  Din.,  and  ita  weight  i*  7  cwt. : 
rope  pallsy  13in.  in  diameter,  ratio  of  gear  tranaiuiaaion  No.  9 
ty|ie  1*  dMigned  to  lift  I  ton  at  any  apecd  np  to  100ft.  per  min., 
and  i*  equippr^l  with  one  10  h.p.  motor,  a  rope  dnun  in 
diameter,  and  a  worm  gearint;  wliieh  reduoea  the  motor  apeed  in  the 
ratio  of  fO  to  1. 

Measn.  I.Ai'iuiNt'R  St  orr  Co.,  of  (iothic  Works,  Norwich,  send 
ua  particulam  of  a  new  brake  for  crane  motor*,  Ac  which  they 
inronn  us  i*  now  being  largely  atloptcd  by  the  maker*  i>(  cnuie  and 
shipyard  loola,  where  rapid  stopping  and  rever*iiig  is  neecasary. 
The  brake  gear  is  operated  by  the  magnetic  circuit  of  the  motor 
itself,  and  its  general  arrangement  may  be  gathered  by  the  illtu- 
tralion  below.  The  niiigtirt  lieing  thus  much  stroneer  than  ilia 
iisunl  auxiliary  eU-ctroiiiagiset  riiiployrd  an  ample  margin  of  power 
rrndt'rs  il  pMtwible  to  arrange  that  the  bnikt-  ia  hcltl  "  utT"  until  the 
rum  nl  taken  hy  the  motor  (alU  tn  one  third  of  llie  full-load  current. 
.\  shunt  solenoid  to  (ultil  the  same  purp<.i«e,  the  makers  point  out, 
involves  coiuplicaliun  on  the  contruller  and  extra  wiring,  in  addition 
to  the  line  wire  Hiring  for  the  iiiJignet  and  a  non-inductive  reaiat- 
ance  to  take  the  spark  on  the  brake.  The  shoes  of  the  prcaont 
brake,  we  are  uifuriued.  are  easily  adjustable  for  wear,  and  tile 
whule  arrangement  is  strong  ami  suhstaiitlal,  the  brake  gear  Iteing 
rnlirelv  of  cost  or  nruught  utrel.  The  meihiHl  of  using  the  brake 
det>eniiii  on  the  type  of  controller  used,  and  in  many  cases  no  special 
pri'i-antiont  ure  net'i-aaarv-,  n»  on  the  controller  handle  Iwing  put  to 
the  Uiurting  position  >iiit)icii'nt  current  will  llow  into  tlie  motor  to 
take  the  brake  ulT,  and  the  lond  on  the  crane  will  start  down.  Then 
KM  ihe  current  falU  to  ita  mimniiim  the  brake  will  came  partly  on, 
itiiil  the  npiH-d  of  lowering,  with  nil  the  rr^istancex  cut  out  of  the 
cuiilroUir,  will  lie  •kiiii<  « hut  liighir  than  the  hij;hr»t  liftiiiy  .h]>ii,1. 
On  the  resistance  slap*  the  »pe<id  will  be  decreased  according  to 
the  amount  of  resistance  in  the  circuit.  Ilut  all  the  lime  the  brake 
ii1<«-ks  will  be  touching  the  brake  wheel,  so  that  as  soon  as  the  con- 
i-T  brvaku  the  circuit  the  brakes  will  come  on  tight  luid  the  motor 
bo  pulled  up  rapidly.    If  great  nicety  of  lowering  is  required 


I^L-mxi-t  Sc<i<TT  k  Co.'n  Motor,  itttko  with  Xiw  Ttfi  or  Biiaki. 


but  especially  for  contractors'  and  builders'  work.    As  will  be  seen,  the  resistance  ia  cut  acroa*  the  anwature  of  the  motor.   This  keep« 

the  motor,  the  hoisting  gear  and  the  magnetic  brake  an-  all  mounted  up  the  current  in  the  field  and  enable*,  if  desired,  a  full  control  of 

on  one  cast  iron  bed  plate.    The  motor  is  M'rici>- wound  »nd<lirwtly  speed  down  to  one-tenth  of  the  full-lond  speeil. 

coupled  to  the  worm  gearing  of  the  hoisting  drum.  .\  liijiiid'!<tarting  Tuk  I.ammxhiki:  Iivxamo  \mi  Motor  Co.'scraneteiHing  set,  shown 
rheostat,  made  bv  McKsrs.  I>onnan  k  Suiitii  lof  Salfordl,  is  nscd.  It  i  on  p.  272,  is  a  d^naniu  nltenintor,  armngc<l  to  be  driven  from 

consialB  principallv  of  a  cast-iron  trough,  which  i«  insuhileJ  bv  Hhofting  or  by  a  variable  speed  innlor.    This  arnnigenient  has  be<n 

porcelain  and  asbestos  from  the  external  woo<lcn  case.    Thi«  tiougK  supplied  to  one  or  two  crane  iimki  rs.  and  will  generate  continnoua 
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cnirrent  at  any  voltage  from  2*20  to  MO  by  varyinif  the  speed  and  liie  finger  is  hinged,  and  trannnita  the  current  from  the  terminals. '  The 
field,  or  it  can  be  wound  and  arranged  to  booat  up  the  shop  voltage,  euniact  lingers  are  so  arranged  that  they  can  be  replaced  without 
in  which  case  it*  range  of  voltage  will  be  raised  by  a  corresponding    loosening  a  tcn^w.  it  being  necesaary  to  unhook  the  spiral  spring 


LAXcuuuaa  Otkako  uiu  Hon 

amount.yrhe  atlemator  i»  »a  wound  that  by  nioiins  of  n  plug  board 
one,  two  or  three-phase  current  can  be  taken  off  at  any  voltage  and 
any  frequency  by  varying  the  speed  of  the  set. 

Messrs.  FK\Mi  Si  tkr  ,V  Co.,  of  HO,  fivnicrs-strect,  W, ,  are  putting 
on  the  market  a  starting  and  rever»ing  controller  sptKially  oulapted 
for  crane  work,  which  is  made  by  the  Helios  C'n.  of  Cologne, 
for  whom  Messrs.  Suter  are  agents  in  this  country.  As  seen  in  the 
illustration,  the  apparatus  reseiubles  a  tramway  controller  in 
«xtcmal  appearance,  but  new  features  have  been  introduced  in  the 


Okkkiul  Yikw  or  Heuhh  CuNTnoLLKB. 

internal  arrangements.  The  controller  cylinder  consists  of  two 
cast-iron  pnrtH,  on  whicii  are  mounted  copper  sliding  surfaci-H  to 
engage  with  the  coiitocl  lingers.  ISy  the  side  of  the  drum  tlic  coil 
of  a  xlrong  electromagnet  is  tixcd.  One  pole  of  tilix  iiiagnol  ii«  foriiii'd 
by  thv  bark  of  the  runtrollvr  and  the  other  by  a  long  rectangular 
piece  covering  the  whole  length  of  the  drum.  This  piece  carries 
the  insulating  partitions  which  divide  each  contact  tinger  from  iU 
neighbour,  and  can  be  turned  back  so  that  ihu  drum  and  the  contact 
fingi'rs  can  easily  be  iniipcclvd.  llie  greater  part  of  the  contact 
fingers  is  proteeti^d  by  an  insulating  luirtilion.  The  fingerit  carry 
copper  tipk.  which  can  easily  be  removed.  A  spiral  spring  pro\  ides 
fur  ihe  neceiMiary  pressure  on  to  the  segments  of  the  drum.  The 
knife-blade  switch  is  fixed  near  the  point  where  each  cont<u.'l 


Co.'s  Caun  TisTiNa  8rr. 

only  in  order  to  remove  this  part  of  the  controller,  which  is  subject 
to  so  much  wear.  The  "  llolios  "  controller  is  supplied  to  suit  three 
diRerent  purposes :  For  reversing  without  brake  connections ;  fur 
reversing,  with  enuiil  brake  steps  un  cillier  side  of  the  "  off  "  pooition 
(especially  suitable  for  crosa-travening  and  travelling)  ;  for  revera- 
ing,  with  different  brake  steps  on  either  side  of  the  "  off"  position 
(especially  suitable  for  hoisting  motors) 

HOM.INO  MILLS. 

Thk  .\t.UiKMKi\K  Klrktbicitath  ( i KaEix.sCH.U'-T  (wliose  agents 
in  Kugland  are  the  Klertrical  Co.  of  Charing  Crosx-road), 
W.C.,  have  equip|>e<l  several  rolling  mills  for  electric  driving. 
We  give  a  plan  of  an  electrically-driven  finishing  roll  at  tlie 
Brrgische  Stahlindustrie,  liemscheid,  to  show  the  relative  space 
taken  up  by  the  motor  and  the  steam  engine  it  lias  displaced. 
TheMO  rolls  are  driven  by  a  '220  h  p.  continuous-current  compound- 
wound  motor  on  240  volts  running  at  speeds  between  'J'2d  and  850 
revs,  per  min.,  the  speed  of  the  motor  being  controlled  by  a  shunt 
resistance.  The  ilimonitiuns  are  in  iiiillinietn'!<-  The  rolls  are  H|in. 
dinineter,  atid  are  etiiployed  in  prii|uiring  fine  tool  steel  of  square, 
flat,  round  and  triangular  sections  of  \  sq.  in.  or  sq.  in.  area. 
The  raw  material  us  it  in  fed  into  the  rolls  is  of  lUn,  sijuaro  section, 
and  the  maximum  length  of  the  finished  product  i*  50ft. 

In  the  C4iseuf  heavier  mills,  the  coiiipanv  has  adoptnl  the  follow- 
ing nrrangeiiieiit  in  order  to  steady  the  load  on  the  motor.  A  heavy 
flywheel  is  luounied  on  the  motor  shaft,  and,  in  the  case  of  a  direct- 
current  system,  the  motor  is  provided  with  a  distinct  tivld-windiug 
which  allows  the  imnnture  to  drop  in  sinx-d  when  the  current  con- 
Kiuuplion  has  rencheil  a  certain  preilnU-rminml  viUue ;  the  flywheel 
I  then  gives  up  some  of  its  energy  to  thu  nyatem.    llv  choosing  ntiit- 
I  able  proportions  for  the  flywheel  and  tiold-wimling,  it  is  possible  (the 
I  company  claim)  to  keep  the  overloads  on  the  motor  within  reasonable 
limits.  In  the  case  of  a  three-phase  Kyiiteiii  the  luiine  arrangt-ment  of 
flywheel  is  adopted,  but  a  re«islancQ  is  automatically  thrown  into 
the  rotor  circuit  on  overload,  and  this  iucrcaues  the  slip,  with 
consequent  lowering  of  the  speed,  and  allows  the  flywheel  to  supply 
I  the  extra  energy  rc<|uired. 

In  cases  wliero  the  rolls  have  to  be  frc<iuei>lly  n'versed,  or  nhere 
the  current  is  obtained  from  a  public  supply  company,  a  motor 
geiieniliir  is  t-iiiployed  cou-tisting  of  a  motor  which  is  run  directly 
olTthe  suppiv  iiii.ina  driving  a  very  heavy  flywheel  of  cjist  steel  at 
a  high  speed,  and  also  a  sprrial  njiitintious-current  dynamo  cal]e<l 
the  starting  luacliine,  which  supplies  the  current  for  Ihe  main 
diixing  motor  ituipleil  to  the  rolling  train.  The  shafts  of  the  motor, 
6ywheel  and  starting  dynamo,  are  all  directly  coupleil  together,  and 
always  run  in  the  same  direction.  The  motor  of  the  motor-gene- 
rator is  arrangcil  on  the  wiiiie  principle  as  described  al>ove  for 
allowing  the  ^an't}  to  drop  on  an  o\  erloail.  Thi'  starting  dynamo 
and  the  main  ilriving  motor  are  separately  excited  by  means  of  a 
smikll  niachino  directly  moniilcd  on  the  extension  of  the  motor 
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generator  ahnft,  The  reflation  is  entirely  carried  oat  by  manipu- 
lating the  ticM  o(  the  starting  dynamo)  which,  whan  rcv«r*ed, 
o.HUQcs  ihv  mnia  driving  moior  to  ohan^  its  diroction  of  rotation. 
Tbi«  Kvsu-ui  hug  thn  advantage  that  th<«  spMdof  tll0  lUUn  ckriTing 
Biutur  III  itirU'pondenc  of  ihe  Kiod  for  ti  ili'Snftt  poiltiail  oi  tlu 
nmiirulier,  outi,  lher«lorc,  ta  very  par 
tionlarly  naeftil  and  (tcoiiutiiK'«l  wlu'rr 
it  is  desired  to  drive  the  roils  at  eevermi 
difbrent  '***mH  tgooit,  m  Iht  iMMt 
•re  very  tauJI,  tea  to  tiw  lagidBtMni 
being  entirely  eSe«ted  by  altering  ex> 
oitauon  of  the  •lartinK  dyoamo. 

We  hope  w  r'  tiirn  to  the  mItiMt  Ol 

tht  eiiH'iric  dt-iviii^  of  hew^  nUIng 
mills  in  a  ftitnre  issue. 


generator  is  l>elt-driren  by  a  horizontal  en^ne,  and  the  nu»t  note- 

M  iirthv  fi'ftturo  in  conncctimi  w  ith  th'n  marhino  ia  thiit  it  w-m  ordered, 
delivered  find  put  1<>  Wfivk  within  ft  space  of  'ii  tioiirK.  At  Iho 
Whainrliffft  SiUstOne  i^olhery  there  is  a  l.Wkw,  50l»-volt  conliimoiis 
irttich  gupplK'-i  pnwor  to  Uu'  (lumping  and  hAuLifo 
gear  and  ibo  oO)J  i  wtting  machinery.  In 
ADOUior  case  a  similar  generator  supplies  ooi^ 
rtnt  to  a;motor-driven  pumping  plant  2^  inilM 
underground.  Mossrs.  Hdnip  tUkT«  two  rope- 
driven  altcmaton  mpfl^rtllf  power  to  two 
—  50 II.  P.  induction  motors  working  unJer^jround 
>«|t  »»*^         similar  motors  of  15  ii.r. 

"^Y  driving  circular  saws  and  pit  bunk  iiittciiinory. 
In  addition  to  the  collieries  nlr»:iii<l>  tnentioned, 
the  following  httvf  iklsu  beeu  Utted  with  «leo- 


1 


FLut  or  Klktmcaixh-iiuvsn  FixisHaa 


Tm  htnaaumnuh  TtMCTWattEK. 
Co.,  fit  Iikg»  and  Chm 

J  Bitrrey-strect,  Strand,  Londodi 
>  WMted  sovi-ral  rolling  mill  itutal- 

Istions  on  th«  rtinlinfrnt.  At  the 
^>ouvrlle  .Miinlivr.e  they  tuiMt  i'ltilt 
aad  erecUni  a  I'l^i  n.i'.  ni-itur,  whii  hin 
working,  ron^'hini,'  ii:id  fuiiHhiu^;  mils. 
At  Ougree-.Mariiwye  it  was  a  question 

of  wwkingt  nmgang  and  finishing 
nQ>  to  Mice  ingota  of  900  kilos  and 
liflflinim.  Bquare.  The  speed  of  tb* 
tmillliut  rolls  varies  botween  100  aad 
S8  revoTiuions,  and  botwvun  UOO  and 
100  revolutions  at  the  finishing  rolls. 
At  nil  these  speeds  a  gcxKl  ton|Ue 
U  obuiiieiL  The  problem uf  i-fhin  ntlv 


viirying  the  sp<M»ds  is  solved  by  tha  um- 
of  two  motors,  one  of  which  is  provideil 

with  two  eotumutators.  t'ot  the  Orivegn^^  i  ron  Co.  the  corapan  v  tiavt? 
la  huA  at  wrwi""*  wdara  for  iiia«hiner>'  for  the  driving  of  three 
oito  of  Mumag  ndb  and  twit  ogto  of  finishing  roUa.  Tb»  foUoH-ing 
reqairemcnts  liave  to  be  f  olfiUed  :  An  effort  of  4S0  n.p,  to  WO  ilp.  is 
to  be  given  by  the  two  sets  of  rolU  togetlier  at  cvcrv  speed  between 
nnil  ago  r^vs.  per  niin.  »t  the  finisliin^:  rotis.  the  two  wis  are 
CDupled  to  the  tinistiing  roliH  through  an  elastic  conpUng. 

an  idea  of  Uie  importance^of  uiti.iK  heavy  tU  wiieels  «i>  niav  mention  I  full  load,  an?!  the  remiiUs  iire  liierefore 


triral  installations  by  the  BrnmsH  THojisox-HotKTOSf 
Co.  :^Tb«  Deuaby  A  Cadeby  ilain  Collieries  the 
Tlatnligr  Iran  Oo<f  Halm  Colliery,  the  Bound  womI  & 
Walton  CoDleriaa,  Bolsover  Collierj-,  Oraatuioor  Col- 
liery. Stafford  Main  CoUieij,  Watb  Uain  GoUiny, 
Suvelcy  Coal  ft  Iron  Co.,  Week  BaDam  Cdliai7, 
Shipley  Collieries  and  other^i. 

The  Briti><h  WESTiNonorsE  Compajiy  have  don© 
considerable  work  in  the  oollieries  of  the  South 
Wales  District,  and  n  description  of  one  of  their  main 
and  tail  haiifacc  genrs,  -mppUpd  with  power  by  the 
South  W«le»  l.lp^nririil  I'^wer  Distribution  Co.,  will 
be  published  in  tha  conclusion  of  the  nrticif  on  this 
company's  scheme  in  our  next  irsuo. 

Messrs.  Cromitos  rn.  nro  p^irryiiin  o'll  a  com. 
pletc  installation  for  Niton'?!  Nn\ i^ru-.ion  (■...Uiei-y  t'o., 
indudinK  HQOkw.  generbtUh'  seta,  tlii'ett  'JM  u.r. 
haulage  ciu.i.  two  '250  u.i:  pumps,  two  75  H.r. 
hkekinK  engines  aad  one  small  staple  eugitw.  The 
finu  haa  alto  qpoiod  far  the  whole  «( tho  olootrieal 
equlpnoBt  tm  the  framier  dfamond  xninaa  ia  Soodi 
Aorua. 

We  publish  in  this  iHnc  descriptions  of  two  interest- 
ing winding  spHrs  pm'?fd  in  mine*  ini  the  Continent 
and  so»U  ■•^  Ij>  thi'  I.ahmu  kk  I'.d.i  riiii  »i.  Co.  OBd 
tlessrs-  WiTiiiiii,  Ehurau.  &  l.'o.  respectively. 

Messrs.  Kbank  Si'Tek  i  Co.  have  sent  us  some 
figures  with  regard  to  the  application  of  eh'Ctrieity  in 
the  Oiieisonau  Colliery  in  Qennany,  where  Helios 
plant  is  employed.   It  is  a  ihree.phaae  installauon,  the  capadty 
of  tfwgmmttaf  ftaniheLngaboot  l.»00kw.   BlliewiMy  teala  ham 
faeoB  ohmIo  on  tGe  ebotrieally-driven  pumps  at  the  hottom  «t  tUt 
mine,  and  the  (bllowiiig  fignres  have  bcKinuotnimHl;  Oulputofsteam 
engine,  64S'4S  b.h.p.  ;  outpnl  of  pump.  442  r.h.p.  ;  mine  efficiency, 
63-0  per  cent.    Ai  iIip  phrnt  \vai  originoUy  intended  fcr  a  : 
To  give  J  output  of  HOD  b.h.i.,  it  waj  rumiiuvr  iit  tlu'  tuns  of  (' 


that  '.he  rolls  at  Kngis  are  proMdod  \s'i;!i  tw.j  ilywhe.ds  weighing 
40  ton*  each.  At  Ougree  the  roii^;hin>r  rolls  urn  tilted  with  a  5a-ton 
^Ftfhaali  with  a  ii<  ri|ihcriil  speed  of  ll.'jft.  per  t^  eoud,  wbUe  at 
OUvefnee  the  Uywhec-l  puiio_v  an  U^e  rougiuu^  rolls  ruiui  at  the 
•ame  peripheral  speed  and  weighs  8S  tons,  and  at  t^  same  time 
there  is  a  steel  flywheel  cast  in  one  pieoo  weighing  17  tons,  and  cat- 
ctdated  for  a  tipectl  at  the  rim  of  ■i07ft.  In  order  to  permit  the 
flywheels  to  exercise  their  roguhuing  actions  it  is  necessary  to 
Ohtftiti  a  drtip  in  spp&d  ii.^  ttui  7i>jid  increases  and  a  correspond) tii; 
Boi  eli'nition  us  the  lomt  dinimiilK^K.  Tiiis  is  effected  by  omployiiii.; 
a  coiupound-wotuid  motor,  the  inipiirtunce  of  the  se'rios-wiii  iiiii; 
being  such  that  the  speed  :s  vwned  tn  in  JlO  to  '26  percent.  bc-.Mien 
full  load  and  no  load,  the  shunt  excit&tiun  remaining  constant.  I'ur 
the  OilvcgnovnllB  ib»  atored  energy  in  the  flywheela  ia  anOoiant, 
m  ooqimttiaa  niilh  the  motor,  to  develop  '2,aC0  iriOi  n  90  per 
Mnt^aad  dtofp  in  M  aaoonda,  ft70  wilb90  pw  oent.  ipood  drop 
In  ooaaiNM,aad  1WB.P.  withaBiae  aiiwddrapintAPOBUimta 

lux  BuKnio  Cmcmnienm  Co.  of  Wohrerfaampton  an  npply- 
mg  a  Iai|a  wuuber  of  motdm  tor  eleetrieal  power  diatribntion 

pt»poae«  including  a  fine  400  H.v.  induction  motor  employed  f(  i 
driving  the  rolling  luill  at  the  wire  drawing  works  of  Mes&rs.  J.  (  . 
Hil!  1%  Co  at  C  -.vtrJjran.  A  description  of  tlija  inotaUatlon  wiU 
in  our  next  i.,Nue  in  connection  with  our  artido  OB  the  South  Wales 
£i«cttical  rower  Distribatlon  ijfhtnie, 

COLLISBIE8. 

.  The  Bimni  TaomoN-HoosToiK  Co.,  AfBogby,  have  put  down  n 
iMge  nmnber  of  electrical  planU  In  oolUariee  in  tbia  comnuy .  A  larae 
SS"!"??  R*"!'      '   "  rut  in  by  them  at  the  Bidar  Boat  ffitot  the 

SheflSold  Coal  Co.,  the  putap  and  motorbeing  tttnalad Ofar  l^lOOft 
below  the  sorface.  The  motor  is  a  85  h.p.  continuous-current  com- 
pomid-wotiiKi  umohiiie  designed  to  stand  considerable  overioads.  und 
to  work  without  spackias,  with  a  fixed  poeitian  of  the  bruahet  ftom 
itoftaUlMT^dBiwtlwinilv^^dMftinK.  The 


>d. 


In  the  deriiiiinoi  ("oUutv,  the  Hki.m-.  Co.  hnvi-  i-reotcd  an  elao* 
lrij>ii1!y. driven  winding'  [ihiiit  for  ii  siiuft  l,.'K)af:.  <ie«p.  The  gear  is 
lon.slrucle  i  to  lift  ik  iiornnii  load  of  2  tijii*  at  a  speed  of  lOfl.  per 
second,  and  when  lowering  the  load  may  bo  increased  to  4  tons. 
Tba  might  «l  the  oaga»  uialnding  the  nnlaadad  tneka,  is  9  tons, 
whiah  iaeonnter  holaiieed,  and  the  might  of  the  ataol  winding  rope, 
which  is  not  ooonter  balanced,  amounts  to  1'4  tons.  At  starting 
400  B.H.P.  is  required,  and  when  the  cage  has  reached  its  normal 
spf'iiil  the  power  d»rr»"ivuM?  to  40  ii.ii.p.  The  di'^tmn-e  between  the 
|>:iwer  station  und  tlie  iiio|.:)r-«  indini;  pliuit  i»  aUoul  1|  miles.  Three- 
phftHj  current  at  '2,300  volts  is  enipl.fjyi-d,  the  nmt-jr  being  of  the 
if.duction  type  rateil  at  l'20i<.H.t'.  iwlien  runniin;  at  4Wu  revs,  per 
min.  which  is  rodnced  by  double  [eduction  spur  ^curing  to  Iti  rovs. 
per  min.),  but  the  output  may  be  safely  iucruMed  by  100  w  aoet> 
for  sboit  periods.  The  rotor  is  star  connected  and  provined  with 
slip  ringa  to  that  resistance  i-i  inserted  at  starting.  The  reversing 
of  the  motor  la  eflvcted  by  reversing  the  connections  of  two  phases 
at  the  Btator  toriuinals.  All  the  operations  of  starting,  including 
short  circuiting  the  arinninrc,  reversing  the  motor  nod  lifting  the 
hmsheg  &rf  p<>rformed  by  on<>  <Tintrn1I.-r  hftndlp.  The  efficiency  of 
the  ^'eneratoi-  ia  0*2  per  cent.,  of  tlie)i--at)li'.  '2l2vd.^.  long, 9*2  per  cent., 
and  tit  the  winding  plant  70  p-r  ceiii..  i.;ivi:i;.;  a  told  efficiency  of 
00  per  cent.  The  stoam  coiisntuption  i.h  I4'.b.  per  bnU^e  horse-powar- 
hour  (or  the  whole  plant.    Tin;  gouoratur  vultajje  is  2,1500. 

The  Foreign  Department  of  the  .Xllobmrinr  HLBKTIlienMn* 
0K!UUJ,iiciL4FT,  1*25,  Charing  Cross-road,  has  just  Maued  an  illiia> 
tntad  paaanhlot  dading  iri&  olaetiio  power  tnnaiiiiiBioa  in  I 
and  daMriniDg  the  plant  In  tm  ait  aevaril  CoDtinontal  ooUiariea. 

Mama.  EnmsT  Scott  ^  Motrnnn.  ol  Oloaa  Woiki,  KMraaatls- 
onoT^no,  IwTe  secured  an  order  fnoi  tlw  fiedmimter  Coal  Co..  of 
Bristol,  for  a  complete  installation,  connisting  of  a  HOO  u.r.  engine, 
driving  a  three-phase  generator,  and  a  complete  oquipniont  of  elec- 
trie  motoTB  for  driving  the  nndeignmnd  hiialagie,  pompa,  2cc.  it  is 
pnfoaad  at  a  litor  date  to  add  eouldamUy  to  the  taMtaUatioa,  aad 
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drive  the  wlioln  uf  thr  coUi«rie«  under  t)ie  control  of  ihU  ronipany 
from  one  cenlriJ  ulation.  The  piiiiipin);  iiiiichinirv  of  the  Whitwick 
Collier;y  is  to  be  extended,  and  an  unii  r  hm»  liecn  pWed  for  a  three- 
throw  hurirontnl  eleclricallv-driven  pniiip,  oonctrticti'd  to  dehvcr 
}<0-40  KnlloHH  per  niinnte  n^ainst  a  verticAl  head  of  fiOOfl. 

The  Electrical  Chain  Headers  inaniifartiiri'il  by  Messrs.  John 
Davis  &  Son  of  l>erby  are  made  in  two  type*,  high  ami  low,  and  art; 
uaed  for  pillar  arid  Ktall  work,  drivini;  narrow  places,  and  wliere  it  is 
nec««i)sr>'  to  drivr  utraiglit  work  quickly.  The  diinensiona  of  the 
low  type,  which  we  ilhtittratc,  are  :— height  IHJ;  length  lOft.  Sin. ; 
width  Hfi.  :iin. ;  weight  2Tcwt.  The  low  type  has  the  motor 
at  rij;ht  angles  to  the  face  and  driven  throuj;))  cut  bevel  whe<-li4 
on  to  a  vertical  xhitft  on  which  is  keyed  a  sprorket  wheel 
directly  Mow  the  motor:  on  this  sprocket  rnns  the  rliain.  The 
nioUir  is  fixed  with  its  geiuiats  "»  "  movable  frame,  nmt  in  moved 
forward  by  two  pmion><  in  racks  fixed  on  to  the  iitationary  frame. 
This  fmmc  in  provided  with  two  jacks  fitted  with  hand-whoeU  on 
■crews;  the  one  in  the  front  is  lixed  acainiit  the  coal,  and  »et  at  an 
angle  to  prevent  the  tools  from  runninc  across  the  coal  fao',  and  so 
slewing  the  machine  out  of  line.  Tin-  back  jack  is  set  againnt  the 
roof,  and  thus  jnmlm  the  frame  firmly  into  it*  pr>p«r  position  In 
guide  the  rut.    The  chain  is  eoiupoa-d  of  lool-holders  and  links. 


Mala|;a,  whore  the  preasure  in  reduced  to  2,.''i00  volta,  pan  of  the 
enerK,v  bring  supplied  to  the  .Malaga  ICIectric  Lighting  Station. 
rndergroun<l  cables  are  to  be  lni<l  from  the  Malaga  sub-station  to  the 
two  mills  "La Aurora"  and  "La  Industria," which  areata  distance 
of  about  half  a  mile.  .\  secondary  receiving  station  is  to  be  placed 
at  each  mill  containing  three-phaae  tranaforiuera  for  reducing  the 
pressure  from  '2,.'>IK)  to  -ttX)  volta  for  supplying  the  three-phase 
motors,  which  will  be  employed  universally  throughout  the  tiiilla. 
tlie  steam  plant  being  entirely  discarded.  There  will  beT'iiuoton, 
varying  in  power  from  1<  ii.p.  to  l.'iO  H.P.  and  aggregating  2,'iOO  R.p. 
It  IS  anlicipati-d  that  by  the  use  of  electricity  in  place  of  steam 
there  will  be  a  saving  of  considerably  more  than  'JO  per  cent,  in  the 
yearly  cost  of  power. 

The  small  Ckoupton  motors,  alrcsMly  mentionej,  have  been 
employed  for  a  variety  of  purpose*.    \  half  horse-power  motor. 


Ln«  TirK  Ru:cTni4:  Heiii>i«  rirraii  wrni  Ex(L9si;>  M^tok. 
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and  nins  round  the  front  end  of  the  movable  frame  on  two  idler 
Bp>rocket>4.  The  driving  sprocket  umler  the  motor  is  the  npex  <if  the  | 
triangle  m»ili-  by  the  chain,  (hi  the  hack  shaft  are  two  clutches 
with  a  Hinglc  hniidh-  for  opi>rnling  tlii-m  ;  one  feeds  the  chain  in  and 
the  other  withdraw^  it,  und  the  driver  eari,  if  necewary.  let  the 
chain  mii  idle  at  any  point  of  the  cut.  The  feed  is  at  the  rate  of 
about  Oft.  in  M}  mliiute<<.  and  the  return  is  ilone  in  half-a-minutc, 
but  the  fee<l  spi-iil  depends  upon  the  iiiutcrlal  l<eing  cut,  and  it  muv 
be  made  as  slow  as  fift.  in  7  minutes  if  necessary.  There  are  knock 
olT  brackets  attached  to  the  stationary  frame  so  that  the  machine 
mav  not  overnm  itself  and  so  become  jaiiibed.  These  macliinca  are 
built  for  undercutting  to  a  depth  of  5ft.,  6ft.,  or  7ft.,  with  a  width  | 
of 'I4in.,  und  a  thickness  of  kerf  of  about  i|in.  The  usual  time 
occupieil  to  undercut  a  place  lift,  wide,  counting  the  moving  into 
position  and  moving  out  again  for  Hriiig  thoto.  is  about  4j  minutes, 
and  the  men  have  time  to  ilrill  two  shot  holes  with  an  electricoUy- 
workol  drill  wliiUt  the  machine  is  iinilercutting.  If  it  be  iiocessary 
to  cut  several  places  with  the  one  machino,  it  is  moved  alK>ut  on  a 
tnick.  Thesi-  are  usually  supplied  without  wheels  or  axles  so  that 
each  colliery  max  suit  them  to  its  own  gauge.  The  truck  is  fitted 
with  a  chain  windlaas  worked  by  a  linnd  ratchet  to  haul  the 
machine  on  to  it,  und  on  arrival  at  ita  position  tl  can  bo  readily 
pushed  olT  the  Inick  by  plnchbars, 

MISCKLL.\NI-:()rs  .MTLIC.\TIONS  OF  KLKCTlilC  I'OWKlt. 

TuK  ISiUTlMii  TiloMMiN-lIoi  HTox  Co.  have  sent  us  an  interesting 
description  of  a  water-power  plant  employed  for  driving  a  large 
Irish  cotton  works.  Trunsmission  is  olTectcd  by  overhead  wires, 
the  generating  station  being  about  H  miles  from  the  works.  We 
hope  to  publish  a  fully  illustrated  Jescription  of  this  plant  next 
week,  as  the  photographs  did  not  reach  us  in  time  for  this  issue. 

Thf.  ,'Vi.u.kNi'K  KLKcrKK'.iL  Co.  (Northern  Assurance-bldgs.,  Man- 
cheater  )  have  sent  us  particulars  of  an  electrically  driven  cotton  mill, 
w^hich  they  have  recently  equipped,  (.'onnection  from  the  motor  to 
the  (mine  is  by  a  llexiblo  coupling,  the  former  being  designed  to  give  a 
largf  |>errenliH:e  N  ai  iation  of  speeil  by  means  of  a  shunt  reaistiwice. 
.\part  from  the  deereased  coasiimption  of  energy  which  it  is  said 
this  arrangement  secures,  there  is  the  additional  advantage  that  the 
ox  erlooker  of  any  particular  room  in  a  mill  can  set  the  speed  regu- 
lator to  the  maximum  speed  at  which  it  is  advisable  to  drive  the 
mavhinery.  It  has  been  found  that  ditTereut  count*  re<iuire  different 
•peed*  of  the  tin  roller  shaft  of  the  spinning  frame,  and  the  ordinary 
practice  has  been  to  change  the  pulleys  and  alter  the  belts ;  more- 
over, the  person  in  charge  of  any  particular  room  can  lock  the 
resistance,  so  that  the  operative  cannot  tamper  with  it. 

Messrs.  Matuku  ani>  1'latt  (Salford  Iron  Works,  Manchester! 
have  recently  settled  an  important  contract  for  the  plant  required 
for  the  electric  driving  of  two  spinning  and  weaving  mills  at  Malaga, 
in  Spain,  which  are  the  large«t  in  the  country  and  employ  about 
i,(IO0  hands,  .\rrangeiuent*  have  been  made  for  obtaining  a  supply 
of  electric  power  from  the  generating  station  of  the  Chorro  I'ower 
Co.,  some  .'jO  miles  north  of  Malaga.  The  power  is  transmitted  by 
throe-phuae  cnrrent  at  a  pressure  of  '2r>,W)0  volt*  to  a  sub-station  in 


^  a. p.  Cbowitiix  Motuk  Diutuo  Criah  iju'AiuToa. 

driving  a  ereain  separator  through  worm  gearing,  is  shown  in  the 
figure  aljovi". 

Tilt:  Klki  TKii  AL  Co.  have  devoted  some  attention  to  the  arrange- 
ment of  electrically  driving  weaving  looms,  one  of  which  wo  lllustrat*. 
The  coupling  of  the  motor  to  the  loom  is  effected  either  by  belt  or 
gear.  In  the  cjim-  of  beltn.  the  machino  is  tittcd  with  a  special 
driving  attachment,  vertical  or  horizontal  type,  according  to  rc'|uiro- 
ments,  the  motor  being  rtexibly  suspended  from  a  cast  iron  support, 


Elutbk  Daivixu  ur  Wiavixo  Luoms. 

and  the  weight  of  the  motor  acting  automatically  to  keep  the  toiwton 
on  the  belL  As,  however,  the  weight  of  the  motor  would  be  too 
groat  for  satisfactory  operation,  adjustable  springs  arc  provided 
which  regulate  tlie  tension  of  the  bell.  When  it  is  a  question  of 
coupling  up  by  tooth  geor,  special  diM-ngaging  gear  is  adopted,  »o 
that  sudden  stopping  of  the  loom  will  not  lead  to  the  shearing  off 
of  thv  l««th. 

Thk  Elhctbk'  W'KLMno  Co.  ('28,  Kasinghall  Ilall,  T.ondon,  E.C.) 
have  just  issued  a  new  edition  of  their  catalogue  of  electric  welding 
machines  and  apparatus.  This  welding  process  is  most  nsoful  in 
works  where  electric  |wwor  is  available. 
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Among  the  clcclricallv-e'iaipped  machines  thut  Mt'ssra.  Stothkbt 
AND  Pitt,  of  l/ower  llriilol  roaa.  Bath,  have  rcrtritly  iimnufactured 
U  a  con«Fete  mixer  shown  bvlow.  It  i«  cUimeil  that  this 
mixer,  which  is  made  under  Taylor  patonu,  combines  the  adran- 


h'TOTHBar  iOiD  Pin's  CoKi-urri  Mmi*  voh  Moroa  Diiivi. 

ta^es  o(  tho  int<Tiiiittpnt  and  continuous  systems.  This  is  obtained 
b.v  tho  provision  o(  ii  larKe  charting  hopper  which  cnnblvs  a  charge 
of  dry  imiterial  to  be  prepared  while  a  preceding  one  iji  being  mixed. 

CAIU.KS. 

An  iUustrntion  shows  the  laying  o(  cables  l>.v  the  Uutish  Insc- 
LATEU  it  Hri-sbv  Cablkh.  I.td.  (rnwrot,  r  Jincs.;,  at  Messrs.  Ilarland 
&  Wolirs  worliH  iji  llclfast.  The  cables  are  low  tension,  sini^lc,  lead- 
covored,  and  paper  insulated,  laid  in  wooden  trouglis  on  n«phalt 


LaTIMU  l;.\IIU[^  AT  HaMI.ANIJ  *    WcilKKS  WoaKS,  BRUA.'iT. 

bridge  pieces.  The  H.  I.  ft  H  Co.  nl«o  toll  ua  that  the  year  has  been 
a  very  busv  one  fiir  them  in  oxtra  liiKh  tciision  cable  work.  Thcv 
havp  supplied  and  laid  some  300  miles  uf  three-core  thrce-phaae 
cables  fur  the  Metrupnlltan  Itailway,  Mt'tropolitau  Electric  Tram 
ways,  London  ic  South- W<-»u^>rn  Itailway.  .Metroiwlitan  Klcctric 
Supply  Co..  Niirthi'rn  Countiex  Co.,  Sunderland  ("urporiHion.  Ac. 
They  odd  that  the  Uiithven  .Murray  bridge-piece.  receiilU  dew  riUsl 
in  our  columns,  bas  caught  on  ""well,  and  a  <|uantity  approaching 
half  a  million  has  been  dispusod  of  in  the  past  10  montlia. 

MiHisn.  W.  T.  Olovkr  ^  Co.  (.Manchester)  have  also  execut«a 
much  extra  high-tension  work  during  the  year.  The  Liverpool  and 
Soutbport  feeders  were  completed,  as  weU"as  the  Leeds  and  Wake- 
field Troiuway  extra  high  tenaion  feeders.  A  further  large  contract 
in  the  .Johannesburg  lighting  and  tramway  mains  has  b«en  booked, 
and  work  IS  now  startmg  out  there.  This  contract  is  remarkable 
for  the  miimte  variety  of  types  of  eikble  used,  almost  cverv  known 
type,  except  drv-core,  being  in  use :  lead  covereil,  Iwidleiu."  singles, 
**"f*'"i'!)2^v'"P,  inulticore,  armoured  and  unarmour«d, 

up  to  8,000  volts.  This  has  produced  corrcsuondinply  numerous 
types  of  joint  boxea  re<|uirod.  '-sponumh  jr 


POWEU  HOI  SK  KQI  IPMENT. 

Thk  L.tNcuuiHK  Dv.NAMO  k  MoTOK  Co.  Ore  supplying  machines 
for  private  as  well  as  public  power  houses.  One  of  the  larger 
altfrnalors  which  thev  have  recently  constructed  is  a  lK>Okw. 
net  for  Palmer's  Shipbuilding  Co.  of  .larrow-on-Tyne.  It  is  a 
1'2-pole  machine,  running  at  i(0  periods  per  second  and  designed  for 
HOOkw.  at  44U  volts  with  a  power-factor  of  0-H.  The  machine  is 
directly  coupled  to  an  Alley  &  Mcl^ellan  high-speed  engine  nmning 
at  800  revs,  per  min.,  and  carries  a  fonr-ixde  excitor  coupled  to  tho 
alternator  shaft.  \  motor  generator  is  usod  in  connection  with 
this  for  providing  continuous  current  for  lighting  in  the  shipyard. 
It  consists  of  an  induction  motor  connected  to  tlie  three-phase 
mains  and  a  .SOkw.  continuous-current  generator.  The  Company  is 
also  building  at  the  prese  nt  lime  two  mntor  gonenitor  S4>ts  for  tho 
I'rban  District  Council  of  Acton.  These  sets  will  take  current  from 
the  Metropolitan  IClectric  Supply  Co.  at  10,000  volts,  two-phaae, 
60  periods,  the  pressure  being  applied  directly  to  the  slator. 

Tiu;  HiiiTiMi  Vi'KsTiNiiiior:*K  Co.  are  now  manufacturing  singl«- 
acting  gaH  engines  from  7^  ii.h.i>.  upwards.  From  7^  to  '.!T.''i  n.ii.p., 
they  are  vertical  in  form,  with  either  two  or  three  eylinders.  The 
two  cylinder  style  includes  sizes  from  7^  to  55  b.ii.p.  :  while  the 
sizes  of  the  three-cylinder  style  range  from  >i7  to  275  B.M.r.  .\bove 
275  B II. I",  the  eiigineK  are  double-acting,  and  have  either  vertical  or 
liuriyoiilal  cylintlers.  These  engines  o|><-rate  with  either  illuminating 
or  producer  gas,  the  larger  si7-es  working  al^o  with  blast-furnace  or 
coke  oven  gas.    The  small  sizes  can  also  be  run  on  petrol,  which 


Sbctiokal  ELEVAnoN  ur  WEsriKunot'xa  Qas  Emoixe, 

eiutblos  them  to  be  used  in  isolated  installations  where  illuminating 
gaa  is  nut  available.  The  half-speed  shaft  for  operating  the  igniters 
and  valves  is  driven  by  iiivan*  of  toothed  gearing,  a  pinion  on  the 
crank-shaft  engaging  with  a  toothed  wheel  on  the  cam-shaft.  Tho 
cylinder  lieaiU.  llie  ufiper  parts  uf  the  cylinders  and  all  such  parts 
uf  the  valve  seats  and  valves  as  require  it  art!  thoroughly  water- 
jacket«d.  In  the  \Ve»tinghuu.Ne  gas  engine,  the  frequency  of  the 
impulses  is  the  same  for  all  loads,  and  the  relative  proportions  of 
giw  and  air  also  remain  constant.  What  is  varied  is  the  amount  of 
the  mixture  admitted  to  the  cylinders,  the  strength  of  the  cxploaion 
and  impulse  being  thus  graduated  exactly  to  the  power  rv<|uireil. 

The  governor  is  driven  by  bevelled  gearing  at  the  end  of  the  oaiu- 
shivft.  'The  gas  eiiM-rs  through  one  valve  and  the  air  through  another, 
the  mixture  then  im^ising  through  the  regulating  valve,  which  is 
acted  upon  directly  by  the  governor.  Thus  the  iiuaiility  of  tlio 
mixed  air  and  gas  passing  through  tho  chamber  to  the  "  header  "  or 
passage  leading  to  the  inlet  valves  of  the  cyUnders  is  so  controlled 
OS  to  Keep  the  speed  of  the  engine  constiuit, 

Tlie  engine  is  siartcil  by  means  of  compressed  wr,  the  air  supply 
being  furnished  bv  a  small  compnrsaor  which  may  be  driven  otl  th«' 
main  engiue,  or  ly  means  uf  a  small  auxiliary  gas  engine  or  an 
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electric  motor.  The  air  is  stored  In  iron  tank*  lU  a  prexsitreof  2S0lb. 
per  Kqtiftro  inch. 

With  ordinary  town  gw,  14  to  17  cubic  ft.  per  brake  horMe-powor- 
liour  are  required,  and  nnth  producer  gas  rather  less  than  lib.  o{  coal 
per  brake-horoe-power  honr.  As  regards  cooling  water,  under 
average  Conditions  a  circulation  of  from  4  to  !>  giillons  per  brake- 
honi«-powor'hour  in  all  that  i*  neceasary.  With  nioderatr-sixcd 
engines  the  ordinary-  cooling  tanks  are  employed :  bat  with  larger 
size><i  a  coohng  tower  or  cooling  pond— sach  as  are  used  with  con- 
densiug  steam  plant— is  necessary,  except  in  cases  where  a  su  flicient 
supply  of  running  water  is  available. 

Messrs.  C.  A.  Paksonm  Jt  Co.,  of  Xewcastle-npon-Tync,  have  sent 
us  a  photograph  of  one  of  their  Urge  torbo-generators  inslallMl  in 


Messrs.  Mathf.b  It  ViJiiT  send  n«  a  new  issue  of  their  calalogne  of 
pol^-phase  generators,  which  deals  with  innchine*  from  IS  to  l,fiO0 
kilovuh -amperes. 

l>i>Hcription«  of  the  Niclanssi-  boilers  and  the  Willans  engine* 
supplifd  by  .MeBsrs.  Wii.laxm  *  liiniiVHOs  in  connection  with  the 
South  Wales  Klectrical  I'ower  Distribution  Co.'s  scheme  appear  on 
another  page  of  this  is«ue. 

M<>>i»ra.  t'KDMHToN  &  Co.  have  brought  out  the  Crompton- 
McInloRh  Biitouintic  revernible  booster,  a  descrtptiou  of  which  we 
hope  to  publisli  shortly. 

The  Climax  boiler,  made  in  this  country  by  Meaars.B.  R.  Kowiasu 
A  Co.,  of  Climax  Works,  lieddish,  near  Manchester,  has  already 


Fambo.\h  S.OOOkw.  TruBo-UENEKAroK  ai  Cahvillk. 


the  Carville  Power  House  of  the  NewcAstle-upon-Tyne  F.lectric 
Supply  Co.  This  machine  has  a  normal  cn|>Hcity  of  4,000kw.,  but 
it  is  al&o  capable  of  dt^aling  with  .'t.OOOkw.  for  one  hour,  orA.'iOOkw. 
momentarily.  The  steam  consumption  under  working  conditions  is 
IHlb.  per  kilowatt  hoar.  Adjustment  of  the  governor  is  effecteil  by 
hand  or  electrically  from  the  switchboard.  When  working  at  l,'20O 
revs,  per  min.  tho  frtMUciicy  is  40  ''u  per  second,  und  the  voltage 
fi,7fiO,  the  alternators  being  of  the  three-phase  revolving  field  lyix*. 
A  twii.p<jle  (txrilftria  mounted  on  the  end  of  the  shaft.  It  is  interest- 
ing to  obser\'e  that  the  turbine  blades  are  laced  in  both  high  and 
low-pressure  cyUnders. 

Messrs.  Chokslky  Brok..  of  Opeushaw,  Manchester,  have  sent  us 
the  following  particulars  of  a  test  on  the  gas  engine  which  they 
supplied  for  the  TTowrah  station  of  the  Calcutta  Electric  Supply  Co. 
The  engine  is  one  of  the  firm's  ••  YK  "  high-speed  type  and  is  con. 
nected  to  a  Crompton  dynamo,  the  test  having  been  made  by 
Messrs.  Crompton  before  shipment  on  September  7th  last : — 

Engine  started  with  eomprooacd  air  with  pressure  in  reaerroir  lOOIb. 
per  square  inch.  Coke  used  obtainad  from  Manohester  Corporation  gas 
workH;  sample  analysed  oonsisted  of  following:  Ash.  l.'rlio  per  cent; 
tnoiiiture,  i  iO  |>er  cent ;  volatile  matter,  1-MO  per  cent.:  lixed  carbon. 
H1'30  per  oeiil ;  baving  a  caloritic  value  ol  13,411  B.T.t.'  per  iwund  : 
U.MNj  oalories  per  kilogramme. 

Dynamo  ran  aparklessljat  all  loads  with  ftxedbrushea.  and  perfectly  cool. 
Kfliciency  obtained  from  testa  at  Chelmsford,  'Jl  l'i  per  cent  Electrical 
Radioes  taken  were  1  per  cent  low  ;  the  instruments  after  teat  boing  cali- 
brated with  standards  at  the  Manchester  Technical  Schoul  After  test, 
valves  and  sparking  plug  examined  and  foand  in  good  condition,  no 
excess  water  present  in  gas  pipes,  expansion  box  or  pockets 

To  ensure  complete  accuracy  with  rvRaid  to  the  mea:<unng  of  the  fuel 
after  the  teet  ran,  the  ashes  and  clinker  were  removed  (ram  the  lower 
portion  of  the  producer  and  the  tire  was  mode  good  ^ain  in  a  pre- 
determined level  at  wbicb  the  start  was  commenced.  The  actual  time  of 
tho  full-load  test  was  six  hours,  but  the  producer  was  wurking'ZO  minutes 
bsfnro  this  to  get  the  fire  in  Kood  oonditioo  (or  starting  (or  the  full  load, 
and  the  fuel  so  burnt  was  not  deducted  from  the  total  consumption,  ho 
that  the  rc^ialtn  Kiven  below  would  have  been  slightly  better  if  any  urraiixi?- 
mrnt  had  htrn  made  to  maanre  the  amount  of  such  ooal  burnt  belnre 
the  commsnr<^m«nt  of  the  (all-load  teet 

.Siimwary — Total  fuel  consumed.  4»xlb;  total  kilowatt-hours,  3)18'4 
(oorreotedi  ;  (ael  per  boor,  Hl'3lb.;  kilowatts  per  hour,  01 -4;  (uel  per 
Jdtowatt-hour,  VS'iS.  This  is  •<|ual  luU-93lb.  per  brake  hone  power-liour. 


been  described  m  detail  in  our  colntnns.  The  illaatration  shows 
one  of  these  boilers  in  course  of  erection  at  the  Lincoln  Corporation 
electricity  works  next  to  two  boilem  of  (he  ordinary'  horizontal  type. 


Ci.iMAX  UoiLKu  AI  Tiiie  LwcoLM  Ei.Kcruii.itv  Wuhks. 

The  illustration  shows  the  boiler  during  erection  previous  to  the 
fixing  of  the  superheater  and  the  upper  casing  of  the  plates.  The 
tubes  have  all  been  expanded,  and  the  boilur  is  reatl\  for  testing  by 
hydraulic  prcsKure.    The  tubular  portion  is  divided  as  shown  for 
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the  ouiplMement  of  the  superbuatvr,  whirh  liaa  been  (peciAUy 
<lc»ii(n«<l  for  this  t>-pe  of  boiler.  The  capacity  of  thf  boiler  illiu- 
traled  ta  8.0001b.  of  wator  p«r  hour,  and  the  floor  tpace  occupied  is 
only  HO  sq.  ft.  The  tubes  arc  interchanKeable,  as  only  one  size  of 
length  of  end  lube  ia  employed.  Both  ondx  of  each  tube  are 
exp«tidod  into  one  central  Ehcll,  so  that  each  lub«  ii  entirely  frc«  to 
expuid  and  contract. 

We  illustrate  below  two  of  Mcwpt.  Johnson  A  Philliw"  iiiulli- 
polkr  dynamos  coupled  to«;e'ther  for  the  Hopkinaon  test  at  their 
worlu.    These  innchincii  will  <>iu-h  be  driven  by  a  CiilkeH  turbine 


Two  "JiiB.SHON  A  I'mujrh'"  '/IOkw.  tiKxejuioiiii  km.em  'i'tyr. 


running  at  1M50  revi.  per  min.  The  output  of  eitch  (generator  is 
'ifiOkw.,  and  they  aredesi);ned  to  deal  with  a  practically  continuous 
overload  of  '2U  per  cent^  or  a  tuouientary  ovtTload  of  M  por  cent. 
The  luachincs  am  compound-wound,  working  nl  '>5U  volt*  at  full 
load  aii<l  TiOO  volts  at  no  load,  the  uuniiiil  current  beinn;  454 
amperes.    The  i^ncrator  etiiciency  at  j-Ioad  is  OH  per  cent. 

l^E  Elkctric  (°<iNSTKt't-rioN  Co.  have  installed  at  Wellington, 
New  Zealand,  three  DOOkw.  sets  and  one  l.'Mlkw.Bet  nupplyintfcuntinu- 
ous-cmrcnt.    Wo  ^ivc  an  illustnilion  of  iIk'  cn<;inv  room  in  these 


I'l.iHt  iMtrALLBD  AT  WlLUXUIUK,  NkW   '/.KJlLJlHU.     TUIIII  .Ssm  «Jk<  U  Ml^hVl 

woi'ks.  We  have  also  received  from  the  same  tirui  ii  fine  plioto. 
graph  of  a  thrce-phoso  synchronous  motor  generator  with  »n  induc- 
tion motor  for  starting  The  machine  iiAs  been  supplied  to  Knwlvy 
KoKis  Urban  District  Coimcil  and  consists  of  a  '2M)  volt  sviichronuus 
tujtor  driving}  a  rtjO-volt  cuntinuaus-cum'iit  gencrulur,  the  rating 
hsinfc  l.'iOkw.  and  the  speed  42H  rev*,  per  tiiin. 

The  Stikliso  Hoilkr  Co.,  of  .Motherwell,  announce  that  they  have 
been  supplyinf;  many  iinpurtiuit  installations  lutclv,  includinu  the 
electricity  works  at  Neeiwtnd,  Shclhcld,  u  rlcscription  of  which 
appeared  in  our  usuc  of  July  K  luKt. 


Menre.  MELrRdu  Hros.  of  Timperley,  Manchester,  inform  as 
that  they  are  now  fitting  a  number  of  their  tucchanieal  stokers 
in  various  porta  of  the  conn'ry.  Four  Habcock  k  Wilcox  boilers  at 
the  Avonbank  station  of  the  Bristol  ('orporation  are  being  thus 
equipped,  bnnginK  the  total  number  ap  to  12.  We  have  re- 
ceived a  large  number  of  drawings  from  Messrs.  Mcldrum,  one  of 
which  shows  a  combination  of  their  "  Koker"  stoker  with  all  the 
forced  draught  features  usually  oombined  with  thnse  machines,  and 
an  induceil  drau^fht  arranKument  in  adiiition.  One  of  the  firm's 
clients  has  a  range  so  fitteil  ;  his  chimney  was  originally  built  for 
a  very  small  steam  plant,  but,  owing  to  ex- 
tensive additions  to  the  boiler  and  the  works, 
and  to  restricted  available  land,  the  chimney 
Ijecamc  inatloquatc  and  the  main  Hue  arrange- 
ment became  very  unsatis&ctory.  An  at- 
tempt waa  made  to  run  the  boilers  witll 
induced  draught  only,  bat  this  was  not  found 
feasible,  and  the  plant  is  now  runninK  with 
mechanical  stukeni  plus  forced  draUKht,  the 
fan  being  usisi  solelv  to  crrate  a  sufficient 
vacuum  to  draw  ofT  the  combustion  i^aitfts. 
The  forcing  action  only  occurs  in  the  pasaogo 
of  the  air  supply  throngh  the  fuel,  and  we 
are  Infonncd  that  it  is  found  more  eoonomieal 
for  this  work  M  Iw  done  by  the  blowers,  ol- 
thoagh  the  fan  could  be  xi>e«d<!<l  up  above 
its  present  rate  of  work.  Meldnim  forooil- 
draught  stokers  have  also  bit n  fitted  to 
water  tttbc  boilers  under  similar  conditions. 

Messrs.  Un  iniieiiiONs,  WKsTiiViiTH  A  Co., 
(if  Uartlepnol,  have  sent  us  partirulam  of  a 
Tarsons  type  turbine,  which  they  manufac- 
ture, embodying  all  the  improvements  and 
moditlcotioas  which  have  been  the  result  of 
Messrs.  Urown,  Hoveri  A  Co.'s  experience 
during  the  past  few  yejim.  Machinery  now 
manufactured  at  Hartlepool  is  b<'ing  built 
to  gauge  absolutely  interchangeable  with 
that  produc<>d  at  Mesars.  Browni  Boveri's 
works.  Among  machines  already  supplied 
is  a  turbo-irencrator  of  TflOkw.  output,  which  is  the  first  example  in 
this  country  of  a  coniinnous-curreni  turbo  generator  built  on  tin- 
Brown,  Boveri-lVri  eonipi-nsated  system.  The  generators  are 
tandem  machines,  each  tfiviiig  a  noniial  output  of  1.6O0  amperes  at 
240  volu,  the  cuinumtation  being,  it  is  stated,  absolutely  sparklcss 
with  fixed  metallic  brushes  throughout  the  whole  ranff*-  of  load. 
Messrs.  Itichardsons.Weilgarth  ft  t'o.  have  also  recently  taken  up  the 
manufacture  of  the  •'  Nes«lrum''  water-tube  boiler  under  Messrs. 
Homsby's  patents,  in  which  straight  upright  tubes  are  employed. 

The  Cai-k  AsnKtiTOM  Co,  of  H,  Minorics. 
I/Ondon,  K.C.,  inforui  us  that  the  toKts  of 
their  blue  a»b«stos  packing  recently  published 
in  The  Eterlrirutn  are  fully  borne  out  in 
practice.  This  material,  it  will  be  rcnicm- 
IxTcd.  is  used  not  only  for  steam  pipes  but 
also  for  boilers  and  in  addition  to  its  high 
eilicieney  i(  i»  durable  and  light,  so  that  it  can 
l>e  easily  handled.  The  company  recoin- 
mendthe  emplovniont  of  blue  asbestos  removal 
mattresses  enclosed  in  blue  planished  ftteol 
casing  secured  to  brass  or  polished  steel  bands, 
or  OS  a  eheap<-r  alternative  blue  "  economic" 
rope  with  canvas  laced  over  it,  the  latter  being 
painted  with  fireproof  paint. 

.\  description  of  the  KWitchlwartls  suppllc*! 
bv  Messrs.  Kkmranti  I,ti>.  to  the  South 
Wales  Klectricol  I'ower  Distribution  Co.,  in- 
cluding a  new  low-tension  switchboard  and  a 
mains  charging  device,  appears  in  this  issue. 

Messrs.  DotxTON  It  Co.,  of  I.(unb«th, 
l.<indun,  have  sent  us  a  detailed  de.scriptiim 
of  their  patent  water  softener  which  we  hope 
to  iiublish  in  an  early  issue. 

The  KUKI-TRICAI.  I'OWKH  HroRAdK  Co.,  4. 
*iii>  u.M  UK  IbOKw.^'***  Winchester-street,  London.  K.C.,  find 
there  is  a  growing  tendency  towards 
putting  larger  batteries  into  power  stations,  and  to  meet  this 
demand  they  have  introduced  a  large  type  of  plate  calteil  their 
'  O-K."  type,  which  has  a  good  capacity  for  very  high  rates  of 
dis<'harge  up  to  l(X)  ainper<!s  per  positive  for  one  hour.  Each 
plate  may  oe  separately  removed  without  interfering  with  the 
remainder  or  with  the  circuit.  The  floor  space  occupied  is  com- 
paratively small,  lui  O.K.  type  cell  oceupyiuK  only  ah<>ut  one-half 
the  space  lukeii  by  a  •■  I' "  ty|>o  of  equal  capacity.  The  crates  of 
the  "  O.K."  cella'are  built  iip  of  Kcparute  lead-antiiuony  castinss 
mortised  together  at  the  comers  and  then  burnt  solid.  Batteries 
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of  thU  "O.K."  typo  h»ve  been  suppliiM]  l«  lhc>  Corporationn  of 
Brighton,  Deronport,  Newjxtrc,  SiiiiderUnd  ivn<l  Tynemouth,  the 
Uetropolitan  Electric  Supply  Co.,  tlie  Itoyal  Mint,  Ac. 

Tho  EiKcTBU-AL  Co.,  »ro  introducini;  n  "Drew-out  CftrriftRe" 
■witchboftrit  for  liiKli-tviiHioii  llirec  phniu^  uurlc,  tho  principle  of 
which  it<  illustrated  below.  The  switcbe*  are  of  the  oil-break 
pattern  with  tripping  dericee,  those  on  the  generator  panel  b«ini; 

X rated  by  lueann  of  niaxinuini  current  relay<>  on  each  of  tho  three 
iKM.  and  alxo  by  one  inaxiniutn  revcrxe-current  relay.  .\U  of 
these  relay!)  can  li«  aet  for  a  pre-d«-t<'riuined  time  limit.  No  fuses 
are  uaed  and  the  instnmientH  are  of  the  d(!add>eat  edgewise  induc- 
tion type.  The  exciter  regulators  are  placed  below  the  switchboard, 
Ihe  handwhccU  being  mounted  on  a  column  placed  in  front  of  the 


I 
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generator  panel :  the  ammeter  for  the  exciter  circuit  is  also  mounted 
on  thi»  colunm.  .\s  is  seen  in  the  illustration,  the  gear  is  mounted 
on  a  portable  carriage,  connection  to  the  'bus  bars  being  made 
through  specially  designed  contact  clips.  Should  any  part  of  the 
Bwitchgear  on  the  carriage  bnconie  inoperative,  the  whole  carriage 
can  be  taken  out  of  its  cell  and  a  duplicate  carriage  Hubstituted. 
Each  panel  is  isolated  from  ita  neighbour  by  tin'proof  partitions. 

The  U\HJ  Aci  i  Ml-LAToii  Co.,  of  Marsligatc-lanc,  Stratford, 
London,  K.,  announce  that  tlieir  "  C.  L."  type  cells  have  been 
speciallv  de^tigned  for  power  -stution  work.    The  plates  are  of  hi-iivy 
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pattern,  combining  the  advantages  of  both  the  Fanrc  and  Flante 
types  of  grid,  ami  the  lead  oxides  with  which  the  grids  are  paated 
are  of  a  special  character  and  composition,  which,  after  '2il  years' 
experience,  the  makers  find  to  be  best  suited  for  high  and  rapid 
ilixehnrge^.  A  particularly  hard  luid  durable  nature  is  given  to  the 
oxide  b\  the  pruecu  of  formation,  and  the  stnicturc  of  the  latter  ia 


such  that  it  retain*  tho  reiiuiroil  degree  of  poroaity.  Tho  plat«« 
themitelves  are  suspended  on  glas!i  slab*,  the  topa  of  which  are 
above  the  level  of  the  electrolyte,  and  are  separated  by  strong  glaais 
tubes.  There  is  a  distance  between  adjacent  plates  of  |>„in.,  which 
greatly  rv<luces  the  danger  of  intonial  short-cimiits,  and  a  space  of 
Ajin.  is  provided  underneath  the  plate*  for  tho  arruinulation  of 
deposit,  ao  that  the  cells  can  work  for  several  years  before  it  becomes 
necessary  to  dismantle  them  for  cleaning  purposes.  All  the  plates 
are  lead  burned  to  the  'bus  bars  on  the  site,  and  Ihe  Iwrs  are  so 
designed  that  any  one  plato  can  lie  remove<l,  if  iiecH'ssary,  without 
disturbing  the  remainder  or  cutting  the  cell  out  of  circuit.  I'p  to 
1,000  ampere-hour^  glass  containing  boxes  can  be  lued,  but  above 
this  sue  tho  boxes  are  made  of  wood  lined  with  sheet  lead,  or,  if 
desired,  lead  tanks  can  be  supplied  insteiul.  The  characteristic 
curve  given  herewith  indicates  tlii-  eapaeily  of  a  2,040  aiiiiM-re-hour 
cell  when  diselurging  at  any  rate  witbiii  the  I  to  10  hour  limit,  the 
final  K.M.F.  throughout  being  taken  as  TW)  volts.  We  are  informed 
that  numbers  of  these  batteries  are  working  in  oonjuuction  with 
automatic  reversible  boosters  in  ditTeri^nt  parts  of  Ihe  eoimtry  on 
power  circuit*.  A  wait-hour  efllciency  of  per  cent,  on  a  full  dis- 
charge and  an  ampere-hour  efliciency  of  90  percent,  are  gunrauteed. 

The  Chl<^iiiii>k  Lleitkkal  SroitAiiK  Co.  (^'J,  \'ictoria-streit, 
London,  S.W.j  are  now  supplying  a  novel  form  of  sepamlor,  which 
consists  of  a  thin  sheet  of  wood  veneer  (uriiiing  a  continuous  dia- 
phragm between  plates  oi 
opposite  polarity.  The  sepa- 
rator is  ,V>n.  thick,  and  is 
«up|Mirtod  by  two  wooden 
dowels,  which  themselves 
rest  on  the  bottom  of  tlie 
box.  I'lxperiment  has  de- 
monstrated that  the  internal 
resiKtaiice  of  tho  cell  is  not 
afTvclc^l  by  tho  presence  of 
the  wood  separator,  and  it 
possesses  a  marked  superio- 
rity in  actual  practice  over 
the  more  usual  types  of  glasa 
rods  or  el>onile  forks.  The 
demand  for  cells  with  largo 
outputs  which  are  now  so 
frequently  called  for,  and  the 
necessity  of  arranging  such 
cells  ill  single  liem  has  pro- 
duced tho  Cldoride  Co.'s 
"Dcuble  C.ll.'  type  illus- 
trated herewith.  The  plates, 
which  measure  about  .15in. 
by  I. '•in.,  are  tho  largest  that 
have  been  yet  tnannfocturod,  and  have  a  capacity  of  '270  ampere- 
hours  each.  They  are  contained  in  loibl-lined  wood  boxes  noariy 
4ft.  deep,  allowing  ample  clearance,  the  plates  themselves  being 
supported  clear  of  the  acid  by  glass  hangers.  The  special  mixture 
emplovcd  for  the  grid  ensures  great  rigidiity  even  in  a  plate  of  such 
considerable  depth. 
The  company's  new 
"  Kxide  "  negative 
is  used  with  all 
sizes  of  tho  U  typo 
(joxiiive,  and.  in 
conjunction  with 
the  boanl  sc-nara- 
tor  described  auove, 
marks  a  consider- 
able pn>gre--<s  in 
accuiiiutator  auuiii- 
facture. 

X  iiiaxiiiium  de- 
mand indicator 
specially  designed 
for  power  schemes 
was  brought  out  liy 
the  li>~vM>s'  Mk<i. 
Co.,  Ilrighton,  a 
short  time  ago  on 
the  suggestion  of 
Jlr.  C.  II.  Mcr?, 
and  was  described 
by  Mr.  J.  K.  Uick 
in  our  issuo  for 
July  1st  last.  The 
eouipaiiy  have  re- 
cently placed  on  the  market  another  demand  indicator,  working 
on  the  elertromagiictic  principle,  in  onler  to  provide  a  soinewhal 
cheaper  means  of  mriteuring  a  eoiisumer's  maxiiimm  demand  than 
the  thermal  type  of  iiiHtrumeiu.  We  hope  to  pulilixh  a  description 
o(  this  nieler  iii  an  early  issue,  as  v^ell  as  a  ilescriplioii  of  the  new 
prepayment  mi-U-r  which  the  firm  haa  Kcenlly  put  on  the  luarkel. 
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irriiii^i.iiMi  --.tic-ft, 
coal  cciiiveyiii); 


VALVK. 


Mc.-.fll>.  ll  i|ir(.-i  K  A  \\  lU'i\  of  Oriel  ]rnn>^i-,  }■ 
I/Oiulon,  havi'  n-i'eiitly  titUtl  h  tiiip  Rpcciim  ii  of 
plant  St  tlui  Hrinifiiiown  works  of  tlifi  North  Metropolitan  KlM-tric 
Powor  Supply  Co.,  a  doscription  of  which  appean  on  another  pngo- 
III  udditinn  to  their  Urg»  boikc  taMMM  tiMjr  l»v«  abo  bean  aupplv- 
ing  recently  a  large  nnailwr  of  cdtMMl  MaMn  fotd>vrater  hfatcr^  of 
Um  pattern  iboini  io  Afl  iUntntbll  Mow.   Hie  dramng  ia.  to  a 

eertain  extent.  self-C'y' 
planntory.  The  wM i  r 
pa^'^i  s  I liniii^'h till' insi'iior 
iif  llni  tiilii-H  from  top  to 
liiittoiii  ami  ft>lvftnt.st;t'  \* 
thus  taken  of  tbv  fact  that 
tba  tabes  an  etioager  to 
rMtot  intwrnal  than  at«r- 
nal  pretenre.  It  ia  aim 
more  convenient  to  claan 
the  inside  of  tubes  than 
the  oulnidn.  The  dtcam 
iiiipiiik''  !*  »gi»iti-l  the  outer 
Kiiifari'  rcf  ilii'  tii)>e8  and 
aiiipU'  aica  is  allonred  hv- 
twcen  ihem  so  as  to  avoid 
back  prcHure  on  th«  en- 
^tat.  There  ia  no  eontart 
Mtwwn  KM  water  and  the 
steam  and  conseqnently 
tbe  oil  from  the  i-\1iaust 
doe*  CO'  mis  with  the  feed 
watte.  . 

Me»sn.  t'iiA>iB«iil.  MN 
\  IIooKiu.M,  of  MirniinK- 
li  itii,  hnvc  di  viui  il  i>  iii'vli 
tir:iltnii  of  chor  linitH  ri' 
hour  type  of  meter,  and  arc  piiltitit;  on  llie  iiiarkct  n  pattern 
wUeh  will  record  corrertl>'  the  actual  cnerRv  consiniieil  on  a  eirriiit 
of  vardng  pn'tsnre.  We  propose  Io  publish  n  dcacription  of  tlii» 
niiter  in  an  early  is^ue. 

Till-  Vi:  ■V  Mktkii  Co., of  IH  ! IH, Ctiiitii-»tn«i-t,  UoroiiKl'.  S.I'.,1m\o 
broMi;!it  u:.:  .i  lu  u  patttrn  of  thiti-  pli.nso  nu  ti  r  whieli  tlu  v  rlniiti 
(jiyts  piilK'iilarly  io  i-iirnt<.'  ri'Miln  .iml  is  moitU'ftoil  \>\  low  power- 
f.icl^jir'i.  ii-'^  there  in  in>  inm  u  lmti-vur  in  its  couftruclion,  .Hiui  llu:  «elf' 
induction  of  the  nhunl  cirtfuit  is  rendered  of  no  nnportance  bv  the 
itHcrtion  of  m  hina  aap-iodtiotive  real«tanc«  In  series  witli  the 
working  eoil.  The  meter  oOiitaiiu  three  main  o  jila  over  which  two 
pendulums  are  arr«n(,'ed  10  awfalg. 

Mr.  <  i.  ]ii:\t  I.IK,  of  rpp<>r  Thaom-itnet,  Loodoo,  ha*  ecul  u»  a 
dewription  of  the  \m<«:  t.vpo  of  the  "BdipH"  nwttr«i  wUoh  «« 
aUo  reserve  for  i\  rniiiri.'  I^sikj.  • 


iKfipiiig  gear  for  ttirow&ig  tlw  MmI  tm  to  imiar  notor. 

H.F.  motor  drives  lathw  muI  boriac  iMcWwea,  Ht^  in 
mdiiae  repairing  shop ;  thtn  ia  •  nubig  naiehim  drivwi 

6  n.p.  motor:  anatlMr  <  K.T.  notor  drivM  a  Smith 


two  seijarate  points,  niul  in  the  cako  of  the  UIO  volt  Mipply 
thei<>  are  ;»l.so  Bpecial  .md  iiulepeniJont  fceflcfs  to  guanl  apiin^t 
aiix  sLii  iii'^  ^'.op|^;lL;e  due  to  In cukiluwii  of  llio  niainn.  From 
cai  ti  .^crvioc  three  inJcpeiulinit  litt'ilcr.s  :it  'Jl'i  volts  are  taken 
to  ihtce  lar^;e  i-h;in;;c  over  *\iiti  lif  s  lur.'.iiiteii  upon  a  large 
j>owrr  iwil<  hl>o;ii<l,  Ixtaiil  Iwin^  <iivii|(;i(  into  three  distinct 
section-:  coiitroiliiig  tlo'  following  motors:  Two  20  ii  i>.  motors 
hy  the  liritish  Electric  I'laiit  Co.,  diiving  two  large  Musgntve 
fans  for  the  hot-air  heating  of  the  biiildinj; ;  two  ."iO  H.P. 
l'>iillm-k  motorii  with  "teaser"  oqaipmont^  driring  two  quad- 
niple  rotary  prwMk;  two  AO  ii.r.  Buliook  raotoiib  with 
"teaser"  emiipment,  driving  two  fourrael  rotaiy  prottM; 
one 25  II. ■■.Bullock  motor,  with"teaMr"equipimeat>driT{ogoiie 
twoteal  rotary  press.*  ,There  are,  in  addition,  k  kirge  number 
ofsmailer  motors,  of  the  ttvo  (S  h.i'.  motors  tttnatod  in  the 
■tonrnfypiDg  deportment  drive  the  small  ntwa^  Ull  printing 
mMhiiiis  one  acta  more  or  len  aa  n  tlaad-BT,  and 
the  oonntenhaft  ia  pvpvided  wMi  the  MeMawr  dntebaa 
and 
A  6 

tbamadiiae  i  _      _     _  . 

6  H.1*.  BOtor"  drives  a  Smith 
and  Slovens  paper'darator;  there  ia  a  6  ii.r.  motor  for  tlie 
bill  machine  :  and,  finally,  two  IS  K.r.  moton,  aittiated  in  the 

Linoty(>c  department,  work  30  Linoty|)e  machines.  As  in  the 
i'.v.e  of  the  .stereotypinj:  dopartmont,  the  i oiinternliaft  is  also 
provided  with  shippint;  Rcat-  and  cliitchei*  for  ihrowinj;  on  the 
I'l  t  i  citli'.'i  iiir.'i.r  oi  I'l  lh.  Ile-^i'lc!.  tho  uUoxr  motori,  there 
.ire  11  nuniher  of  i-m.illHr  rnotois  wiryin^  fivmi  -  H.I'.  t'>  I  II. I'. 
iige<l  for  vftiioin  ])iir|Hises  thtoiigiioiit  the  hnililinj;,  all  lieiii.:; 
cmnerted  to  an  imleiHiiidgiit  i'-K)-volt  power  ftitpply,  and  so 
arr-m^od  that  other  amall  motors  can  readily  be  flonnected 
from  tini','  to  titiie. 

Ill  the  I'vi'iit  of  hreiikdown  with  one  i>crvicc,  ciiiii'iit  can  at 
onc<'  lie  olitaiin'  1  from  the  ciiiorgenty  service  hy  throwing  over 
the  "  ch.iiii:c  over  'twitch, 

For  the  lighting  and  •JSO  voll  jKiwcr  installation  duplicate 
services  an  nOt  providcti,  Init  services,  in  the  usual  way,  arc 
taken  front  iMth  aidea  of  the  .'^yi^tem  at  '.'.'(0  volu,  with  Iai);e 
main  diatriboting  boaida  and  'ftiseluarxh  locatccl  centrally  in 
the  varioui  aeetuma  controlled.  Tiiere  are  three  systems  of 
lij;litiii;'  adopted :  The  invet  tod  arc  method  with  upjier 
timlirclla  reflectors,  the  lamps  in  use  being  those  of  K(irting  & 
Matliietion's  inaiiufacinrc  of  the  differential  inverted  type, 
working  five  in  series  on  230  volta,  with  a  sUrting  switch*  for 
each  circuit  Supplementing  the  arm  on  the  large  Linotype 
and  aacUtM  room  floon  are  nnoMfoua  Nemat  lampa  of  the 
In  addition  to  the  aroa  and  Nomat 


lUKonio  P€fsm  at  nm  obootihu  *  ovnoBf. 


an 


The  modern  priming  proas  need  in  a  large  newi^p  tpei  office 
at  the  preaent  time  is  no  more  like  the  manually  operutc^t 
contrivance  than  a  .\000kw.  turl>o-:dteniator  is  like  an  old- 
time  IvH-i>ii  dyn.nno.  .\<tii:illy  the  huj;e  niacliines  which 
print  and  fold  many  tlioiisaixl  neivspapers.  in  an  hour  ;ire 
niarvel.s  of  iii!;cniiity  ami  (n  -inci  riiv.;  if  the  two  iiic  not 
synonyinoti.'*  -uiiii  it  is  doiititiul  if  the  intricacie-i  of  llicir  ;;ear 
and  tnovciiii  nt-  'Io  iml  stir[Kis:9  (hose of  any  oilier  macliino  il»cd 
for  any  ptn  po^c  ivhafiner.  When  the.s?  presses  are  driven  by 
up-to-ilato  ek'i  'ii.-  iii  i'.oi-',  then  it  may  he  said  '.liat  the  combi 
nutii.n  rcprescutii  the  very  latest  |iraclice  in  this  direction. 
Siicli  is  the  eqiiipraetit  of  the  .Vo/..i».oi  printing  offices  at 
F,<liiilim.;;li.     Tlicse  olhces,  which  have  only  jitst  Ix'en  coin 

iilctcd.  aio  situated  in  a  magnificent  block  of  Iniiliiin.'s  in 
tridgc- street,  uiid  it  may  safely  1mi  said  that  the  Si-i'tiiiiiaii 
ia  the  first  grett  daily  newspaper  in  .Scotlanil  to  l>o  produced 
ontirely'by  electricity ;  there  is  no  other  form  of  motive  riower 
whatwiorer  within  the  works.  Trials  of  electri«any^riven 
pnaaea  were  made  by  the  proprietors  of  the  paper  some  time 
•go  in  the  old  bdlcea,  an<l  the««  were  lO  satisfactory  that,  on 
ramoring  to  the  noir  premises,  it  was  decided  to  dispense  with 
•II  other  sources  ol  pOWW. 

The  tottd  of  the  jMnror  and  lighting  installations  represents 
an  equivalent  of  10^200  8  cp.  lamp  connections.   Current  is 
,  taken  from  the  Corporation  anpply,  entering  tbe  Ijttildiqgs  at 


"  1  ampere  type, 
lampL  all  tho  eoMoaitxn  mmI  iadividnal  worinii 
with  mdepoudent  iBeiindeaeont  hnnpa.  Ordinaiy 

electric  lighting  is  provided  for  all  the  offlcoa  and  other 

departments  throughout  the  building.  t 

All  cables,  both  lor  power  and  lighting  pnrpoaes,  are  drawn, 
l.y  mcitn';  of  ]iits  and  boxes,  tlimiigh  a  complete  system  of  iron 

tiihinLC  liUci)  with  iron  bo\ei>  at  all  fittings,  switch  and  board 
point.',  till  whole  ^ystelu  l>oing  continuous  fmm  beginning  to 
end,  and  earihcil  '  Mcs.'^ri.  W.  HartonftSona  were  the  00n> 
tractors  for  llii-;  iKirliuii  I'f  the  svotk. 

The  i|uadniiilc  rotuiy  ]iic-^.'^c.''  luciilioncil  almNc  are  capable 
of  tnriiiiin  mil,  rci'ly  foiled  ami  c<iimted.  L'l,(itMJ  It'i-page  ncws- 
|>.il>crs  each  per  hour,  iuid  the  four  reel  rotary  |)rc6.sc«  have  a 
.similar  outpiir.  The  t'.so  rcel  rotary  presses  turn  out  2-1,000 
clght  pa;.;e  ni'w-piipi  r.'i  cich  per  hour.  These  machiiuM  require 
an  unusually  large  torque  on  tbe  )K»rt  of  the  motor  to  start 
them,  this  Insing  .sometimes  as  much  a,s  five  or  six  times  the 
torque  which  the  motor  called  upon  to  produce  normally  at 
full  load.  In  orilor  to  provide  a  large  starting  cnri  entat  a  low 
volt.i;.'.'  without  the  wastefidroiiisi  nice?  th.it  would  be  required, 
the  '  teaser"  cuuipment  of  the  l'/;!,  !  k  .Miiniifacturing  Co. 
has  been  adopted  for  the  driving  of  tliesu  presses,  this  proeeaa 
having  been  in  use  by  the  proprieton  ol  the  Satrnmn  to  their 
old  premises  for  many  years. 

We  are  indebted  to  Messrs.  Ikicluin  .-vnd  Ho.;arth,  consulting 
cnginiNsrs  for  the  sehcmo,  for  the  above  iufonaatiou,  and  to  the 
prop!  ieton  of  tho  &Wi«Mit  for  pomitthig  our  lopresentotivo  to 
inapeet  the  offices. 
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mi  Un  OF  IRON  IN  lLTERNlffB-<QinBIMr 

IHSTBOMEIITS.* 
BT  M.  w.  K.  mmmm. 

{Cmiinufil  from  jxige  924.) 
Th0  flnt  iMtramtut  unhk  this  prinriple  whieih  I  had  made  wu 
ol  tfa«  nfUflting  IgnpetliMiiic  n  im<  t.iliie»lljr  mp«nd«d  eoil  t*  in 
oMautf  uoHng-floU  iilTaiioin<  i<  Its  aelian  wm  proinUlnt;.  I 
bliv«  since  ronnlnicleil  two  nou-rf  tlectin(»  initraments,  iUiutnitrd  in 
FigK.  4  «nJ  .'i.  In  each  of  thfn*-  instrmii-iil*  the  moviriK  roil  i» 
exactly  similar  to  those  used  in  commcrrinl  ninMiig  cnil  innnmifnls 
for  direct  ciirrcntB.  They  ure  pivoti-il  aii^i  l  oiitrolli  .1  liy  hi  heal 
springs  of  the  tlsual  kind.  Th*l  of  the  eailier  iiistrujiii  tit  i«  of  the 
Miuirh««l«r  dynamo  type,  tuid  contained  two  air  Ka|m.  'I  Id-  Inter 
ilMtnintent  baa  a  magnet  of  the  Lahmeyer  type.  Liit  arranged  to 
km  wigr  «m  ^mgf.  Ifar  windiiiK  the  tuagnetitiiii!  coil  on  the 
oeutn  Unib  in  Fig.  S,  UMtead  ol  on  the  two  tide  limb*  at  in 
Fig.  4,  (ho  efKrct  of  an  ainp«r»-tnm  is  doubled,  and  by  reducUig  the 
nnnib«r  of  air  gaps  from  two  to  one  the  effect  is  a^ain  doubled.  To 
fiirtlier  re^^llee  the  capper  drop  CIt  as  coiiifHircd  w  ith  V..  the  V(j1iiii;f 
oil  the  iiia(;n<'t:Hing  coil,  this  coil  shoiilil  In-  hhi  r.illy  <'i('plii"l  witli 
copper,  .It'll  shmil.i  lill  «k  niiicli  \niiiliiii>'  spai  e  bb  pos^iHIi  .  il( 
eo\irse  tl  lii  i;:>ii  lilmtild  n  miiiiiiuim.  In  the  iiistniiin  nti 
•hown  each  air->^p  xa  acroea.  It  is  quite  poaaiblc  to  halve 
thie  and  etiH  altow  plenty  of  WOW  for  the  fweiOTetnantoftheooiL 
me  eaBlmfkm  mm  of  fha  iatlnuMOt  oatBned  in  Fig.  4  waa 
obtained  by  paning  diraet  enmnta  through  the  fixed  and  tnovin;; 
eoila.  For  ina^u'tixing enmnta  producing  air-Rap  denxiticK  nitniUr 
to  those  found  ill  ilin  i  t  current  iiiovin}' coil  instrunieiitst,  the  ciili- 
bration  curve  iii  iiiin.:  l  by  v»r\inf;  the  cnm  iil  in  the  nutvin^  coil 
was  aUvnyn  iif  ihr  -;iiii<  shap*',  When  the  ili'lli-rlion  wi\s  inter 
lircted  bv  iiu  min  uf  this  i  iililir  riim  riir\i  tlii'  re.Miinj;  was  found 
Htrictly  pri>|i«rlioUiil  U)  the  product  iif  the  currents  ill  the  two  cnils. 
The  instrument  waa  then  tested  with  alternate  current*  ngniiiHl  n 
standard  wattmeter  on  a  non-inductive  loud  uf  lamps.  A  vullagci 
taanainniMirtraa  oaad  to  reduce  the  voltage  of  the  oiianit  to  om 
mitable  Ibr  the  initrninent.  The  miirate  ennrent  throtigfa  tlie  moT- 
in^  coil  (havini;  .V)  turns  and  a  re«i«tance  6  oliiiis)  iixed  in  series 
with  a  non  inductive  resistance  of  HOO  ohms,  was  taken  from  ii  few 
turns  of  thin  wire  forming  the  secondary  of  n  small  iron  cor«<i 
transfonuer,  the  primary  of  which  cniniiili  il  of  two  turns  carr_\in>{ 
the  IoimI  current.  Thr  c  xperinn  nti  nh  ivu  il  tliiit  thi'  caUbration 
cur\f,  or  the  reliitioii  t>i  l»i<  n  lii  rli  iiiim  in  ih-^ine^,  iiml  watts,  was 
exactly  the  aaiue  as  that  obtaiiiml  with  direct  currents,  the  load  iH-ing 
nmi'iiiidwlivo  Ummgiioiit  ttw  teals.  Wfaon  tiia  pow«r>bator  of  the 
load  waa  tuddenly  altered  finMn  1-0  to 
about  O'l  it  Wax.  however,  found  that 
the  eonatiint  of  tlie  inHtniinent  was 
considerablx  changnl.  This  rasiilt  WB« 
due  partly  to  the  fact  that  the  copper 
drop  in  the  uiagiietiKiii!;  coil  wa.i  not 
111  i;lii;ilili-  eoiii|Miri'd  with  the  applied 
voltiiyc,  but  it  was  also  larK'  ly  due  to 
the  phase  differences  iniroiiuced  hy  tin- 
two  transfomierB,  e.nch  of  which  had 
olaaod  inn  maiguetic  circuita.  Thaae 
moaflnniMniwiare  indeed  ijiu'ia  naaahed 
tat  the  loipoae,  and  the  copper  drop 
in  the  nagnetifdng  cil  of  the  inxtni- 
iiient  was  fat  4"  ,  vel. -1  alHUt  '20 
percent,  of  the  !■  l  il  •.mU.il-.  rippln .I, 
Hut  even  umli-r  tin  ciri'uinshuici  s  tin-  il,  r!e<';inii  of  thi 
moving  coil,  aa  inti  rjin  ii  il  Ir,  ilir  i  nlili  ,ii i  cnrvc  (ilil.timil  uiih 
direct  currents,  wan  Htrii  tly  {irupurtioiml  to  the  walt..<  for  »  load 
oonatant  in  poirac'faalor  anil  bvqtiaiuijr. 

No  (Luther  •qMrinwnta  von  maide  oa  tUa  iaatnttiMiit,  which  was 
eonKtriict»>l  i«ituplv  out  of  anidi  ■UuBpid^  as  were  l«  hand,  while 
waiting  the  arrival  of  upecial  staufinga  oritMd  for  the  tii>ttruiiK>nt 
shown  in  Fi;^'.  Ti.  In  thi»  instmment  mneh  more  raaice  waa  allowed 
for  the  inngnetising  coil,  and  in  other  ways  already  mcniionei)  the 
coiiKlruction  was  uioditied  with  the  view  of  reducing  the  copper 
ilnip.  Tlie  iiiiMfnetiMni;  coil  const-it-  uf  l.O'.l  tnni«  nl  N^i.  «iie. 
huviug  a  resixuiicc  of  it-lM  ohmK.  The  iu  <>tiuii  of  the  mniille  limb 
of  the  magnetic  rirrtiii  is  a  trifle  over  '2  mj.  in.,  the  length  of  the 
winding  iiobbin  ia  about  4in.,  tlie  air-gap  i*  ,'';,in.  The  inovinj;  eoil 
cooaiaia  ti  ahont  60  tmna,  having  a  naiitanco  of  6*4  ohna.  The 
Btmetnro  b  awh  that  the  moring  eoil  ean  torn  throaeh  an  angle  of 
HOilcg.  without  loavins  the  field.  Testing  with  currents  of  HO  cycle* 
per  second,  it  wm  found  that  !A  volts  proiliictHl  a  current  of 
U'lK  ampere  ihroni<h  ih<'  niagnetiiting  coil.  Il  follows  that  ilie 
copper  drop  nt  only  (•■■"e*  [H-r  ci  nt  of  tin-  applied  volta^'e  when  the 
fre<iiienev  of  tfir  .■i-iTiht  is  HL  This  ine.-iiiH  tliut  I'M'Si  snpi'ii'^iML' 
liitii-  iiii-  no  h\ M-.i  :  I  -IS  iir.ithir  l;".si.,  ni  tin  nun  \-irrint,  '.hn  p)i  i>' 
iif  til"  appll.-il  Milt  i'„-i.  .  niiriii'  r  friini  ill  it  nl  tin'  liirl;:  I  -.  .>llin'i 

•  l-'J.njrni-iir!!  niiiUr^:ur^]  «  iiin  - .  tn  Inr  i>; rnniJi;nii-n  Lm  .il  Si  itnin 
of  the  inuitutioQ  ol  £l«okrlcal  bngiaefr.-i.  deliveisd  oa  WVdnesdajt 
MvnnlMrtlM.  Slli^  ^hiidrad. 


Fill.  I. 


due  to  the  flux  in  the  coil  hy  more  than  linlf  a  degree.  If  there  aro 
hyxteresis  loMea,  this  phase  diflerence  will  not  l>i<  increased  hut 
iliiiiinislied,  since  the  vei-lorn  repress  iilniR  tin  cnpfx  i- drop,  and  the 
\ollagr  due  to  tlif  iiiag:.!  ■  I  lluv  ivill  im  1  ill;;!  r  \>v  .a  n;;lil  ai'.j^U  -  to 
each  other.  In  fact,  hy^l.  rc^ii-,  i-  an  a'iuinl.i^'i  finiu  this  point  of 
vii-iv.  alihuiigli.  of  course,  it  iii(  ri.u-i  ^  the  losses  involved  in  pri>- 
ducmg  the  vlectrumaipivt.    The  lusees  in  the  luugnolising  coil  are 


yM.5. 


<|uite  trilling.  The  copper  losies  for  0  l:t  ani|>eie  only  amoniu  I ) 
0062  watt.  The  iron  Insii.  s  I  have  not  ini-ii.snfcd,  hut  they  imist  be 
small  owing  to  low  indactiim  di  iisitv  and  thi'  small  volume  of  mm. 
For  the  current  transtoruier  for  lliis  iiutruim  iit  I  have  simply  wound 
a  coil  of  10  twna  (Ntiatmaa  (O-OUB  ohiii>  ko  as  to  surround  a 
seoondary  oaQafalwntMOtamabavingn  resistance  of  H-.'i  ohiiia. 
No  inm  was  need  with  this  tmnHfonin-r.    The  copper  loMSa  for 
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-Jti  iuiifM>n-s  iliroii:;ii  the  prini.try  an  A4  watts.   Ttieae  could  caiilir 

!«  ■n  ull  n.v'h;;il)li-  liv  ilsini^  thtrki-r  wire. 

'rii-  r.'Mill^ol  -i-vcriil  h  on  tin.  iiisi-rniin  ii'  \Mth  r>  re^i-Miii'i- 
.if  .:ilM)  iihisj^  m  hviii-^  with  llif  iniiM-i'_'  l  uil  and  the  current  Irans- 
t'linner  nif  ..hnwn  in  I'li;.  0.  The  I'.ilihrininn  curve  was  lirst  found 
by  taking  two  sets  of  tcsl»  with  direct  currents.  In  one  ol  these  tit* 
onmnt  vmi  waa  hept  oonstant  at  0*10 
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■nS  in  llie  other  wt  it  mt  nude  O'lA  unpen.  Yuteat  carranit 

were  pa-^':-"!  throHigli  fbe  UUfrinK  eoil,  and  the  comiKponding 
deflcct;oii  iii  lefttWI  ■bowH  bjttM  pMBiW  t»ax  noUd.  \V>i«n 
tbo  product  of  the  two  cumnt«,  osch  ui«iu>ureil  in  milliuiipereii, 
wiw  1,000,  adelleeiioD  of  50d«g.  WAKobtained.  The  obwn'ations  ar« 
plotted  t-o  f'<rm  '.hr>  i',-ilitir(i;inii  ciin  p.  thi-  '.wo  set  nf  yminla  bfint;  rlts 
linRninhoil  by  ilitrc'ri  iu  .sicriiH,  ajt  shoiv  r..  It  will  b.'  ii./tiL-nl  thst  buth 
acts  of  points  lie  welt  on  tiic  ^nmc  i  tirvc,  AHtrittKlit  LiiiiD  is  drawiifruiii 
the  zero  through  the  point  c<irr<  spDiiding  with  fiOdog.,  in  ordir  to 
■how  tiic  deviftUou  o(  the  calibration  curve  from  strict  proDor- 
traulitir.  Sis  mU  o(  ImU  with  klunikting  eamnta  wm  mm 
unda  on  loa&  of  Afferent  poverfltolor,  bnt  wilh  the  oarrent  tr^ 
fuency  kept  constant  at  itbonl  M  c>eles,  and  the  voltiico  of  the 
girealt  in  all  caaca  beinR  about  (SO.  In  each  KOt  of  IokIk,  except  for 
tlic  non-inductive  load,  ilie  power-factor  of  the  loiul  diiainislii  il  is 
(liv  current  and  deflection  incrOMcd,  the  hniltiiix  voIudk  beinj:  jiuli- 
cated.lMwl  the  points  ciMTcfUumdine  wilb  difTfrf-nt  sptu  of  tf^^'.H  I  -  inv; 
Sf pi*i«t<  lv  ili.iUiiiiiiL^licii,  ft.K  •<lii!\ui  i'\  i  (i.  'llic  1. 110  druwii 
among  the  points  ia  a  reproduction  of  ilip  calibration  curve,  ttiu 
Cffdinatea  of  the  latter  )>ein^'  all  increaaod  by  .V)  p«r  cent.,  in  onlcr 
to  ahoiw  how  fw  this  curve  indicates  the  nshitiou  bittvMn  the  deflee- 
lioa  tad  th*  mlli.  It  itBrnar*  fmmthaM  t«iU>Mid  tnm  numcroiu 
othem  'whl«^  I  luen  mu*.  th«t  tb*  hhim  eaUimtiaii  earye  holds 
for  the  inrttruinent  under  all  circumiitanct-H,  or,  in  other  words,  that 
for  a  ^p^'inlly  prepared  N»Ie  detenuined  from  this  calibrntion  curve 
the  rcuiUiif:  fif  thr  pnititcv ii ;11  !«■  urnportt'  ft'  to  uiitts  fum  v/irsinff 
load  of  Aiw  h\«  fi  [invvrr  f;iv'tijr  .irul  fr''i|iii  ::i-\ .    Tbc  tUt.  I  't"  tluf 

in»truii>riii  liiK's  1  liimi!!'  !■>  snin'-  i  \ti-ii(.  Iirr  iiileruliilua  o!  Ijtfjuem'v 
and  power  fm  t.ir.  Tb>-  ijj-. .■i-^-cmii-  (■i  the  plotted  obaervotic; in 
(rom  the  calibration  curve  drawn  ainoni;  the  points  indicate  the 
■HcmliMi  of  Murtont  irith  Iha  pawar-tulor  of  tli*  lotid.  Xd  tbuw 
tbii  mora  ctMrly  the  otiMirvklloiw  bm  Iwon  r»plott«d  h  ibown  in 
the  upper  curve*  of  Fig.  6.  In  ihOM  mrroc  the  observed  power  in 
watts  is  plotted,  not  with  the  nelnal  ileilortion  of  the  instniment, 
but  with  the  calibrated  dellc-rtjon  as  dclcniiincd  from  the  calibra- 
tion cun  e  for  a  scale  properly  gnidimted.  and  such  that  the  rending 
in  50  for  a  dcrtoction  of  SOdcp.  I'ndcir  these  cirouinnlatici-i  r11  tin* 
obsM>r\alinn«  for  loi«l»  of  the  iwiiiie  powcr  factor  Mhiml  i  !ii  nn  ;» 
straight  lino  drawn  thronsh  iho  ncro,  anil  thisi  proves  to  be  iliL>  lasi . 
It  afipeors  from  these  tt'stn  tliat  the  constant  for  unity  power-factor 
loam  diflSar*  by  Bbout  4  per  cent,  from  that  for  loads  of  power- 
iaetor  04,  ud  by  kbimt  8  per  cent,  from  that  for  load*  of  OK  power- 
factor.  TheM  ebanftw  an  much  gnmtcr  thou  eorreipoad  with  the 
phase  dtfierenco  of  alwut  O-'kIuk.  dur  to  the  copper  drop  in  the  mag- 
netising coil,  since  reference  to  Table  I.  will  show  that  for  the  power- 
factors  mentioned,  the  changes  in  the  constant  nh  i  rlit  tic  r  -fwotivply 
only  1  U'l  and  2'27  per  cent.  This  shows  th:i!  Ibi'  n.njii  pnit  nf  Ibr 
alli  r?iliuii  iif  ronKtunt  ilS  caiwd  hv  the  cum- lU  '.r.uiwdiriin  r,  uliir:: 

M.n  nil'.  ^l'l-^ill;Iy  dcsigniNl  for  ili>  piirpoM,',  and  iln-  i  tinit  imusi  il 
by  which  i  imvo  not  yet  ha<i  time  to  investigate.  Thia  view  is 
•oninnad  by  taala  tbSmmic  tha  ofitck  of  altaimtiop  of  fia^ncy. 
WHhthaaaaMranaHuieeorsoOohiiia.  in  scrieewifbthattaitinmncr 

■awndmy  citenlt,  as  used  in  the  u-^fi  <ihowr<  in  F%.  6,  t  fband  that 
far  ■MD*mdiutfv«i  l<^Is  iravcrscHl  h^,  t'ui'cioii.aheCraqnaneyofwhieh 
varied  from  cycles  to  -tH  cycles,  the  alteration  of  the  constant  wax 
1'4  per  cent.  This  change  is  \  ery  much  greater  than  corresponds 
with  tho  phase  ditfcrenrc  of  half  n  <^f^M<  at  HO  cycles  caused  by  the 
copp«r  drop.  Tho  error  diii  !  >  tb.  tr.ui-fonuor  can  be  riHhiccd  by 
diminixhing  the  niiiiil>er  of  wcundury  tuni<4,  by  increiMiiig  the 
number  of  primarj'  turnn,  or  by  iricriKwiiigthn  sfcondary  resintance. 
Bimilar  tests  made,  willi  a  resiiitanct'  of  T.'iO  olutu  in  the  transformer 
eireoit,  siiowed  a  ehamta  of  eonstant  of  leas  than  1*0  per  cent,  for 
freqnend«>«  varying  batweon  ICO  cycleit  nnd  4S  cyelaa.  A  aet  of  test*, 
on  the  effect  of  powor-fnclnr  miuh<  wilh  this rgaManoa in S«fi(a with 
tlie  moving  i-oil,  and  at  a  frtipieiicy  iif  HO  cyelea, ahowed  Domeasur- 
a(fl(«  nltenititin  of  eniiftunl  for  pf>w<>r. factors  ranging  between  I'O 
ami  01  1 1|' fr;  lu-f  tbiTi  luu-t  h.iv>'  hv-n  HCiuf  error,  but  in  such 
ie»t»  as  i  have  as  yet  hiid  timu  to  make  I  was  tmable  to  detect  it, 

and  thoro  scciiia  BO  dmbt  tbai  tha  anoria  inudi  lata  tfaAn  in  the 

previous  l«st«. 


CORRESPONDENCE. 

PARALLKLINT.  VOLTMETKRS. 

To  THP.  KTinoit  OF  TMK  FI.Kt mif  I  AN. 

Sir:  Measra.  Evonbotl  Ji:  Vignoics,  in  writio;;  U>  yuii  <lra»  - 
ing  atttnlioiii  to  tiw  double  voltmeter  aiTan^ment  of  vhicli 
they  MDt  Tou  mi  innatntion,  quite  ntia  the  pmnt  at  our  inHtni- 
OMn^  wMdi  yen  wen  good  enough  to  iiloitnto  neeut  ly  in 
joar  pi^Mr— nuBdy,  tluit  it  i«  an  iOnnuMted  dkl  edgewise 
camVtttitSm  of  voltiaeters,  amingod  to  tarn  tbont  a  vertical 
ajji,  end  capable  of  swinging  tiiroiigh  1 20tlc^.,  or  more  if 
nteMHiy,   Tho  arrangeinciU  whi«h  thej-  illuatraU!  is  au  ol4 


one  vMA  wtt  odieehee  htm  mede  for  emdrj-  supply  atatioiie 
diuing  die  laal  lev  yeera,  ao  we  haidhr  dumght  it  wu  worth 
wfaile  to  dmw  attention  to  thia  eomoiitation,  which,  though 
eieellentiiiitaelf, pr&seiitM  lin  feature  '->(  nnvphy.--Votiin4»,, 

XAU>jii;  Liuiiuhto  tV  Tho.MI'S4>.\. 

Fras.  }{.  Nahlcr,  Managmg DveetaTi 
:(t,  (^uoen  street,  London,  K.C,  Nov.  2b. 


LEGAL  INTELLIGENCE. 


Eatlar  Broa.    J.  Tylor  *  Sons  (Ltd.). 

In  the  Chanci-ry  Division  on  Wednesday,  Ur.  Jaatioo  Farvrcll  com 
ineaoed  th«  hearing  of  an  action  for  (1)  danu^  for  breach  of  agreement 
i:umI«  bi  t  v««n  plaintiffs  and  defvmliuils  wliereby  dcfendaots  agreed  not 
lu  nuiniifn;,>tur«,  odvertiso  or  ssll  any  casting*  rawle  by  them  (rom  stamp- 
iiiK'^.  iir-:^:Kiiu  <ir  piiHrrr.:;  bi-lciiRinp;  In  plalotiffs  and  entrusted  to  dcfon- 
tbinlu  !<  1  Uii  i>iii{«>  4r  I  r  iiiAnubirlu  re  for  the  use  o(  plaintiffs ;  (2j  damages 
tut  tticsuilt  ol  as  unnliitti  cwiiUii>  t  i>u'.  to  roanutactttn,  advertise  or  mU 
any  oastlngji  inade  by  dafcndonU  from  drawinn,  daailpia  Of  patltnui  Ot 
plaintiffs  ;  (S)  an  injunctiuD  to  restrain  the  br«iicn  of  Mtteemeot  and  braaeh 
of  confidence;  (4)  lipb-. nv  up  i^f  oJI  at  ji'.I.inrrv*.  crx*^tini'M.  Itttingfl  and 
patterns  belooglui;  l.i  pIumt.Ms  ;  {.Vi  un  nijunL'tioii  li>  ri\M:xin  defendants 
from  preseotiag  or  distributing  any  oabUogues,  photut,  drawings  or 
copies  oonstilnmg  an  titlriBMBient  of  plainilif s'  eooyrighi  in  tbeir  oata- 
1o«[ues,  ■■  AnbndB  OMrttead  troney  line  raaterialii,  and  "  Soumcntr  ot 
Ur'  second  International  Tramways  and  Light  Itailways  Exhibition.'' 
'  'I'hi-  Estler  Air-gap  section  Insulator,"  and  "  Wilkinson's  patent  trotlcy 
head  in!prm'«<ii  patlcra'!  "  i  ifg-'HttfeJ  Miirrb  it.  I!i0ll  ;  f1|  d-^iverf  tip  tii 
the  plainlifff  of  nil  eupitM.  citalagues  and  Jm-o  inx'i'  cu^LHiitutiiiL-  iiiiiiiiKe. 
ment.  ri&UiUiIn  fuiUiei  .Uimt;d  ah  acouuj^i  ol  uit  piuilu  ill^u  by  defen- 
dants on  sales  of  fitting  based  on  piainitfis'  drawings,  desigoii  or  pattero*. 

Mr  I'PJOIIN,  K.C,  said  this  was  a  enrions  case.  In  1000,  plaiotilTs, 
who  had  not  then,  S5  they  had  nmv,  &  fotinlry  ;;i)t  into  c.niiminiL'alion 
with  defendants  an. I  tiij]ib\re.i  thtim  to  ea-t  ni-pU&nce--,  \\hiL'li  it  wis  ibc 
bu»inrs8  of  pUintiffs  to  sell.  It  was  expressly  agreed  between  plaiutiffa 
and  two  of  the  dtraeton  of  defaodant  **~"r""y.  ibat  whatever  desigw. 
drawings  or  palteraa,  4te.,  wtn  aant  to  datiodaiita  fbr  the  purpose  of 
<  iistiii).'-.  >h mill  bo  treated  as  ooofidential,  and  should  not  be  used  by 
<h'(rn  lunu  fnr  their  own  purposes  or  tho  purposes  of  other  customers. 
Apart  fioni  the  express  acreemeot,  it  was  pleaded  that  it  was  a  ctistom  if 
the  eiiglneers  in  iron  and  brass  founding  trades  ihnt.  iinl,?H-  t  ic  <  jr.tuiiv 
be  vxpresxiy  provided  in  the  contract  bxlireeo  tiie  parties,  Uio  p-  l  -i  h 
employed  by  auotticr  to  nafaa  lai  ths'purposes  of  sala eastings,  i  '.t<r:;, 
or  appliancea  or  pattema  ttoaa  designs,  drawings,  palletm  or  ■umpir 
»uppl:i  1  t<>  bitu  b_»  ■-bi)  person  so  emp'oyinj  him  for  tho  purpow  of  such 
cnM.HtrueliMii,  :.lmil:uii  iuAt:i;u:iy  i-iiitiny-,  liUing-  :.)r  urim^un'os  from  such 
designs,  patterns  or  tamiiica  other  than  thoec  roiaircd  for  the  piupoas  of 
fnUUtaif  the  eiiaia  o(  the  person  ao  atoikiiiait  biet.  aad  abatt  aot 
use  or  asn  Inr  hit  own  purposes,  or  In  oenBMlioo  vUb  bis  ewB  btul- 
nets,  any  reprodorttunn  ihir.  uf.  In  IWi.  dcfeudoiiti  ««nt  a  letter 
tu  plaiLtifTs  ahAiu.:  thi-in  b.i  sii  i--<iii:iui<s  for  diatigniOR  electrical 
plant  in  confoimauce  with  a  spceiiicaiiOD.  rtainiiliii  replied  that, 
as  a  matter  of  tact,  they  had  got  thi'«c  specliioations  and  wen; 
oompeting  thomaelves.  They  further  ctprcsMd  tiieir  surprise  tliat 
defendants  were  going  iolo  that  lin«  of  business.  Thereupon  defen- 
dants intimated  that,  aa  plaintiffs  were  tendering,  they  would  with, 
draw,  In  I  . Il  l  I  plaintiffs  were  astonished  to  find  that  thi"  <1>  b  iiilrint  <  had 
got  out  a  cilnloiiae  of  electric  traction  e,|uipmeot,  Aiid  » n'  iUii  lujie 
astonished  to  lind  that.  witJi  a  io«  excepllouji,  Uie  iUustraliona  in  the 
book  waM  pboliianplia  o(  aaatingt  from  piaiintiSa'  own  tewing  Oafan- 
daots  aaM  that  toe  mamilbBtam  and  supply  of  elaolrie  tnutioa  malarfals 
formed  a  p-irl  cf  tbftr  husinees,  but.  if  plainlifTs  werec^irTr-tly  instructed, 
lb,?T  hud  never  i'^^u^d  a  catalogue  in  connection  wiib  .jlL<j;rii:  tr.uliun 
e<iuipii>6nt  bcioie  I'JUl.  Pefeodants  admitted  that  in  October,  i'jOu,  they 
undertook  to  manufacture  ca->ting9,  Ac  ,  from  dosigou  and  drawings 
supplied  by  plaintilTa,but  they  dtnied  that  the  ooijtrart  thry  enured  iutu 
eontained  the  express  terms  alleged  IvthaplaintiiTs  or  that  there  waaa 
verbal  agreement  of  the  nature  aUo|^.  IMeadaats  did  not  admit  that 
Rrr'  tif  tnu  lirilgn-,  dittv.iiv-.  (litternnor  sampler  repplici!  t.i  {item  "vero 
nriKbiti',  d'tirv  fi;rthcr  ■.ItriiL-d  it  .i;  ihtio  wii:  iiny  ^ui  b  rmUniii  i:i  tlv 
Uh'U  u  liiut  alUged.  They  admitted  that,  (or  tbo  pur|Ki»;  til  v&iijiat; 
out  tha  urdon  ot  plsintiflfe,  it  waa  MoaiMn  for  tba  iMiudants  to  msku 
iimtal  or  pUte  patterns,  and  that  iDoh  patferns  w«t«,  to  loine  extent, 
•-ukcii  fruni  drawiit;;!  or  patterns  supphf^l  by  pltiintiff  :,  mi  l  '.lial  the 
:tu:'-A]  ur  jiL.itp  putti'TT.-  :iiiideby  defendAii'.;]  iLniAini  li  m  tbcir  :i  j>:r4'sHion. 
It  was  necessary,  tho  defendants  said,  to  manutaclaie  such  metal  or  plate 
pattenu,  beeaoae  the  drawings  or  patterns  supplied  by  Iho  plaintiffs  were 
imperfect  ot  fitttlty  in  design,  and  the  defendants  were  obliged  to  ntaou- 
facture  plates  ur  (wttsms  of  their  own  design  for  the  piirp>M<'  of  carrying 
out  the  plaintiffs'  cirdcri:  Uefenilunu  ailmittcd  tliat  they  had  advvrtiwd 
and  continued  to  advcrtirc  fittin  ■-,  ^".I'^linr;  and  iiiifb-tnt*!"^  wbirh  wrr?, 

reproductions  of  KOmv  of  th'    Lllint-,    r..  I.ni.'  ;  ap;illjll^        n  lub' 

them  for  plaintiffs  id  uursuance  of  (Ui  wiuuii^  ,;iv«  u  by  iU.4ui;aii>,  muX  that 
in  BO  doing  they  haa  Biada  use  ot  the  nieiol  or  pUte  patterns  inanO' 
factum!  for  plaintilTt.  Ocfendanti  further  admitted  tliot  they  had 
advertised  au^b  ?Htin<'«,  cnstinf-'  si.d  .ipjdlance*  in  an  ilb  nrated  cata- 
logue of  elect  r.i  tiuriicin  i^iunirii.  iii  CMotttinlng  illii.iti.  t.  i :  .  Iron)  photo- 
graphs taken  from  ituiiiis  ol  tiii:  iittings,  caatings  and  applian  xs  made  by 
the  defandanta  for  the  plaintiffs.  Thn  fitthifii.  etitnitfi  and  andlaaets 
SO  repninoed  and  sdrctti($4  d«fc«danu  MidvaewRUaw  totlia  tndai 
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In  I'.KIO  tiie  pittiniitfs  and  hkl(-a-do7.«n  olhtr  firms  were  the  only  pnnpif 
«Im>  e*rried  on  the  butmou  of  auabolailllg tiMh  •hiMaal  Miiipment 
Even  il  th»  thin^n  d«(endftDi«  idmiiiImIuiwI  wan  oommon  form,  tb« 
iWllldaali  faikd  no  right  to  miikc  KOod*  in  aecordanoe  with  pUiotilla' 
darfgns,  or  reproduce  tlirir  doltHi".  lH>f«ndtDls  (couiuel  Bobmitled  i  had 
no  experience  or  knr'wIfldCTi  to  riiMt  tti.-iu  to  mnk(  ilciiijiir  cf  lljeir  own. 
Ill  tLtii  [larticular^  (i<  fradantu  rmrfsenkJ  tliit  ih-i  dr&win.'i,  or  pailornj 
auppiied  by  plftintitta  were  inipenecl,  u3(i!o&^  ui  laxiU>  iu  dewtgis,  be>:aase 
till  cutiDot  wbieb  mold  have  been  produced  therefrom  would  not  hare 
been  mmitmIm  die  metiU  beeanie  drawn  when  cooling  owing  to  the  dceij!a 
of  tli«  pUUirn,  would  be  genenJl)  uosuiuljlc  for  thf  trarpcei  s  f->r  which  xhry 
were  intended,  and  would  not  be  of  anj  yiracticAl  utility.  Th?  lilainlit'^ 
were  aoxioo*  to  know  the  plates  and  patterns  of  defendants'  own  deiign 
trutn  which  detendanu  «M  Itav  manutaeturei.  Plfnrklrt*  aid  lb«t. 
to  far  M  they  were  at  praaant  •He  to  giro  partUndm,  it  « ateUM  of 
an  InHolalor. 

Sir  PAUL  ESTLER,  in  Kn  evidence,  stated  that  his  firm  wiu  fonnded 
in  IH97.  Eleolrie  tramway  flttinj,'s  wpr?  s  ^pe«:a!itT  of  ihf  firni,  partieu- 
larly  fitting  for  O'.erhead  tramways.  Th^y  h?vi  t^w  comj-^'lit'Ts  in 
The  busineaa  eonaiittd  qI  MlUnjj  C'lnif'lcicd  nrlicUs,  and  il  a  vpry 
suoeesaful  one.  In  1(100  they  could  not  get  sofllcient  enetinga  from  one 
foundry  and  they  bad  to  get  the  assietao^  of  another.  This  led  to  com- 
iiiunicaitifjn  witri  dcfcr.i?aTit?,  who  undertook  to  make  ca^tiDg*  from 
HJainliil  "  Jf?igii.  and  li..  iJir.  ct or  of  thedefcndanloomiiany  undertook  u- 
treat  all  drawings  and  designs  as  contideDliai  and  to  make  no  caatiiig* 
tma  Otm  lat  anf  aAnx  &rw.  WitaM  •M«niu4a  fkte  •vUeaM  to  tSe 
cffast  that  mangrat  Ihe  designs  in  deliii4aatt' eateWRD*  of  IMM  wart 
limilar  to  the  designs  plaintiffs  bad  given  defendants  to  naka  f»H«Oia 
and  castings  from.  VMiat  defendants  agreed  to  du  was  noi  lo  ■iaka COJ 
ca!t'si.'9  ft9m  plaintifTb'  pattrrns,  drawiiiK*  and  designs. 

Mr.  n,N  KIN'S,  K.C  .  for  the  defence,  said  the  catalogue  showed  merely 
pictarug  q!  insulatoro,  and  defendants  did  not  pretend  to  ask  for  orders 
for  the  particii'ar  typr-  >^h-::wTi 

WITNESS  J  iid  .-.I'  v:nulil  iiMt  u)rrce  witli  that  suggestion. 

Mi  'EVKINS  Tfii' i  lTr.::t  ■■!  ilie  thiPK  was  5urvi|y  tn  invite  etigloeers 
to  |.-;vi'  liicir  o-,vn  dir'-i-t.irrir.  Thr  jiJ  irKaf. o'l  13  0!  i.-iir  insulator,  I 
should  hare  £hown  half  a  dozen  diflerent  sorts  if  I  had  wished  to  vaa\fy 

mTSSSSma  ttMfmtog  ft.  JanUna)  mii  at  viciciit  ha  (the 
learned  Judm)  flwnmt  tbat  aa  lagaidad  agmaol  tba  rapNidiMtioM  there 
was  originalitgr  uflTa  ama  aat.  Vaa  Hwt  aaObiaat  lor  tba  gmfauu  «f 

argument ' 

tir  JENKINS :  I  should  think  that,  aamiBiDK  it  to  ba  T«le«aot.  it 
would  be  enough,  unless  I  can  displace  what  fhawitaata  baa  laid.  It  my 
Icameil  friend  is  right  about  the  i^atalagaa,  I  cannot  ask  tha  CSoart  to 
expreH.4  an  ojtinlon  upon  everything ;  but  H  might  malw  R>me  dlflterence 

if  I  riMiM  displace  them  in  a  real  ernso  in  all  the  thiii^s. 
Till  li''iiTmg  was  adjourned. 

YeaUrday  Mr.  E.  P.  ESTLKK  gave  evidence,  and  -taid  Mr.  Bright,  one 
•(  thadinetMs  of  ihe  dafendaat  flm,  bad  acMad  not  to  malw  atttngi 
firein  platnUHs'  patterns  for  any  other  penon  t>f  ttn.  Thii  MS  a  natr 

p?^'::;  r:.f  ^ri;sir.i:-.r,  J.  feiittttTTt?  wcTT  now  cnrryinr  n-r 

.Mr.  C.  .MITTI.KlUi  3KN,  C  i:..  -ind  In-  hiid  be«n  for  some  years 
traction  luanajiier  to  the  Cortt  Klectric  Tramways  Jt  Lifting  Co.  He 
had  had  considerable  cxperieDca  of  cngineerlag  foandns*.  For  aome 
time  he  had  been  assistant  to  Hicniena  Brother*  ftjOo.,  and  b*4  had  to 
give  many  orders  for  castings,  Tkme  was  a  distftict  understanding  in 
the  trade  that  patterns  and  designs  which  were  s^nt  to  a  founder  for 
caf?ine  TT2n5t  n-jt  b«  iswd  t'lr  other  pnninns  fxcept  with  thaaooiaat  «l  the 
cu.^Vc.ni^r  giving  :hr^o  <lrM^;Tii).  pattci-r-ii  and  r^amplea.  Tho Iflltan  pore- 
vaited  even  when  the  designs  w«ri<  not  rwutered, 

Mr.  T.  BATE,  O.K.,  manager  of  tha  Bltotrla  A  Ordnance  Accossoriee 
Co.,  said  he  liad  M  years'  eipvrienea  la  aagliwwrint  and  foundry  trades. 
With  rrn-iTd  to  plate  patterns  there  wai  a  custom  In  tbatmdatbudaaigiis, 
u  hi  ther  .applying  to  eommoa  artieles  or  not,  shotM  aot  baaiad  bgr  ibe 
founder  for  tnf!  ptirpn^  of  other  eustomen. 

Foe  tha  d«(HM  >f,  Mr.  I>.  BRIQHT  Mid  he  wa.1  managing  director  of 
defendant  4<oi;iti.ir.y.  in  1900  he  saw  one  of  the  plaintlfls  concerning 
caslinirs.  There  were  two  ijueslions  dixeussed.  one  tlie  uuestlon  of  price, 
and  the  other  the  question  of  apeedy  delivery.  He  told  Mr.  Esller  they 
r-  i:!(3  mall"  castinp?  very  qiiiokly .  and  that  they  were  admirably  equipped 
'.  r  T-jakii  L'  tli":ij  1  ollci  iiig  that  intiM  view  came  an  order  for  eastings. 
iSotiiiiii;  was  said  at  unj  nine  as  to  what  should  be  doue  with  the  caetings. 
If  a  larue  <|uaiility  of  oaatinga  was  sranlad  a  nelal  patlam  vat  indisnena- 
able.  The  orders  from  tha  platntifFs  were  hirga  una*  and  Ihry  (deten- 
diUits)  hiid  to  mnJ:c  in  nin?t  ease?  motnl  palttrus  to  carr.i  thcni 
out.  Nothing  Wtti  =.aid  a.  to  nh  il  deftri  laut^  might  do  wil  l  t!ip 
patterns  made  front  ilrawiogs  or  samples  sent  by  plaintlfls  Defen- 
dants bnsinc^  was  130  jnaim  old.  All  the  drawings,  sample*  and 
patternif  laent  by  the  dalatiffll  van  plalntHfi'  property.  He  believed 
when  he  published  the  oatalogue  that  all  the  articles  in  it  were 
common  to  the  trade.  lie  bad  only  sent  out  40  copies  of  llie  cstta- 
logoe.  and  when  objection  wa*  tatren  hy  pInintiflFs  order?  wi  re  pirim  that 
no  more  shotild  be  sefltoiit  p'  Tiitiiii;  the  tr^al  They  h^d  not  supplied  ajiy 
order  on  the  footing  of  lbi<  i^tulugin.'.  I'cftndantii'  iiu&iiieiis  wau  a  lu^e 
one.  They  were  contractors  to  the  Admiralty,  the  War  Office,  the  India 
Ollice.  iVc.  They  had  not  anld  articles  of  electrical  ciuipment  as  finished 
KW>d»  within  the  last  four  tir  five  years.  Th.  y  liitl  "old  Aniabed  elee 
trieal  artlcU^s  to  the  (ii-ncrni  KJrtiriij  i'o  .  but  hr  iiiid  not  given  plain 
ttds  any  exfianation  as  to  why  he  had  dctie  t>o,  aod  be  never  heard 
•laay  aB«il«a|lanalion  botagsivail.  As  to  the  metal  patterns  the  defen- 
danlanaTerdwsod  IhopteiBtlffean^thing  for  them.  They  not  out  their 
calculations ou  the  basi^  ol  the  •sf-.j.-ni  n!  the  tbinicH  io  l^-  n.iidK.  1(  no 
charge  were  made  for  metal  iia'torni  by  the  founder  In'  ihiUght  (he 
loviuier  bad  a  tifbt  to  us*  tham  for  anybudjrha  liked  it  itieb  artlclat  were 


(smwun  10  the  trade.  It  it  were  an  absolutely  original  design,  then,  lt« 
did  not  think  tha  lanidar  hadttiliilittoBiaaatalllDrtiMiMipoaaof 
selling  to  other*.  Whan  Ua  eatdcffua  vai  (aaiiad  ho  did  not  now  that 

any  of  the  articles  illustrated  in  it  were  the  subject  of  pattern*  of  the 
plaintiffs.  lie  thoUKht  Mr.  Esller  complained  that  he  bad  *een  some 
fittings  at   !tn   exhif'itifin    which  '.honi.'}>t  bad  been  made  by 

defendant-:,  but  )h  wa^  nut  a-are  ihii  tip  <iaestioned  any  nale. 
PlaintiKa.  uii^ilii  have  seen  a  review  of  the  catalogue  in  one  of  the 
electrical  papers,  but  he  did  not  think  defendant*  hod  advertised  it  ia 
any  of  these  papers.    It  was  not  their  practice  to  adreriiar. 

Mr.  rP.IOIIN'  :  I  ?up)?e<!l  to  ynn  thst  m^riy  of  the  photos  in  your 
calAlogue  .Me  plioto;,-rai;ljM  :  (  .irlicl.ji  th,.t  wen;  a  >t  by  you  from  a  pattern 
or  aample  supplied  by  plaintlfls  when  you  were  in  ooorse  ol  executing 
plaintiffs'  ordan  T-'Wa  Halo  «nr  oaAOtala  Itoa  thoyuMtaawnnillad  hf 
plaintiffs. 

The  metal  or  plate  patterns  used  in  making  costings  which  are  photo- 
graphed  in  this  catalogue  were  themselves  based  on  drawings  or  wooden 
j>alt*'rM  delivi-rf  1  to  y.rrii  by  the  pIritntifTs  for  ihf  purpose  o<  tliair  order? 
NVjt  :dtCi.-fther .  in^ny  of  iheni  wei-'  ir-jm  sampits.  but  altanMOBO  Vflfl* 
5  ibvjijuently  iiisuie  on  many  of  the  sainples  sent  to  as. 

How  iMin  you  justify  thia  atatement  m  your  aflidavit:  "I  abwlutely 
dnny  that  ?ome  or  any  UhntaatiaDs in  oun  itatogue  werereprjduieil  from 
.■irtii  le-  iiii.le  tmiii  pattemi  or  sam|nf  -  Huiiji'.iO'i  )iy  the  plaintiffs.  On  the 
.oiitrsiy,  ill  illa^tra'.i,.;iis  in  tlie  calalovu':  ar<.  ph-.^ographa  of  articles 
made  hy  ourtwlves  from  pattern*  the  exclusive  property  of  the  defendant 
ooDuany  and  for  tho  ponooa  ol  tho  dalaadaat  eompaoy's  busioaM  and 
not  for  tho  plaintiffiB."— 1  tUak  lha  «ida  "uida  tor  the  puriwoaaol  tba 
defendant  company's  bn^naaa  "  an  wilfOlla  oonwi. 

llisLOKDSHIP  YonhMOiranilliitiilldafltToaiMW.  ToaahoaiU 

be  able  to  interpret  it 

llefore  thu  witness  Imd  oon^ludud  cvi!rn.-r.  Mr.  JENKINS  laid 
defendants  had  alwijs  canlen Jed  lliit  tin  wticles  appearing  in  the 
oatal  igiie  were  common  to  the  trade.  H<'  thought  that  an  bone'it 
m  Intake  h  id  been  made  about  that,  and  he  was  bound  to  confess,  on  the 
fii  N  provr  l,  that  certainly  some  of  the  articles  were  nut  oominon  to  the 
Iraiir.  Afr,st  what  Mr  Kright  had  stated  in  thr  l>r)i.  C<viihm  1  did  not 
pri*poee  to  coil  fuitbcr  evidence  to  sugge>t  that  H  r  L-u.st;>in  was  coiitined  to 
patented  or  iOgiatarad  dceigns.  He  wished  to  make  an  end  of  tho  sihole 
thing.  Thajr  wottld  destroy  any  copies  of  the  cataU>t.;ues  slITI  in  their  pof  • 
session,  the  roctul  outings  would  lie  dcstmyrd,  and  they  would  l^iart  sfr  Ji  h 

Uefendanta  ultimately  siibmittnl  to  ai»  injunction,  and  further  under- 
took to  destroy  all  the  disputed  oitstings  in  their  possession,  as  well  aa 
oomes  of  tlie  catalogue 

PlalntifTs  did  nut  press  the  part  of  the  claim  based  upon  copyright, 
and  ill  reapcet  of  this  issue  the  Judm  deprive<l  them  of  their  eoata. 


Acttylwo  UlnalMtlit  O*.  (LM.)  Md  WUImb  Liknitny 

(Aradlurta)  T.  VUM  AUnM  Oat  (LM.)  (tnuMwIi). 

la  tm  Bmoi  M  I«tAa  (boHm  tho  Loud  Cbaoaallor  and  L«rda  Dany 
and  Bolwrlaen)  on  Toaadar  {udtment  «m  gtreo  io  this  tpptti.  Tho 

■natter  was  dealt  with  briefly  in  our  last  i-^ue  'p  Tn). 

Mr.  FLETtlHEU  MOULT  ON,  K.C  ,  foi  ..pp.llant?,  explained  Ihut  the 
Invention  was  a  process  for  the  production  of  crrslnlline  calcium  carbide, 
in  which  an  electric  current  was  paased  thraogha  mixture  of  lima  and 
carbon  contained  in  any  suitable  electric  fnmaoe.  The  patentee  Staled 
that  a  .Sienie.is  are  toiMOOvas  a  suitable  electric  furnace  for  that  pur- 
p.j-'f,  and  df  ^  ritiad  InMo  apeci6cation  how  the  process  was  carried  out 
when  such  a  luniaee  was  used,  but  be  in  no  wise  confined  his  claims  to 
that  particular  typij  of  fumaoe.  In  the  infringing  process  it  was  con- 
tended Ibis  specification  was  more  or  less  copied.  On  these  grounds 
anbily  >l|ollaiHi  aahauHod  that  napoiidaota  had  intrlngad  tu  tot 
dalm  of  tnalr  patent,  hat  die  allMad  lofringemcnt  was  not  eonflnod  to 
the  fir^,i  ?!sim,  fur  respondents  had  infringed  the  second  claim. 

Till-  I.tiHO  CHANCI::LLOIi :  Ihe  respondents  attacked  the  validity 
of  the  patent  i/i>  for  want  of  novaity,  m  tot  want  ol  pnmr  Mibi*«t 
■natter,  and  (rj  by  reason  of  a  prior  Braat  loO.  B,  BUia  of  UM  Lotion 
Patent  No  l6Mi  of  I«M. 

Mr.  HOl'LTON  :  That  is  so.  liespondenta,  in  support  of  their  con- 
tention  that  the  patent  lacked  novelty  and  proi>«r  subject  matter,  had 
relied  on  the  publication  in  thia  country,  prior  to  the  date  of  the  patent, 
of  the  print  of  the  I'nited  Btates  .Sp(citicatii>n  No.'4!ri,»77  and  of  a  T'a|ier 
by  M.  Menii  Moissau  commuoicalcd  to  the  Academic  drs  Scieneea  in 
Match.  18U4and  reprinted  in  "  Cuinptes  Itendus  "  The  United  State* 
spccitication  contained  no  sullielcnt  directioii*  how  to  make  ealeion  ear- 
hide.  Tiic  w  ol  ,  ,»lt:iuiii  carbide  only  occurred  in  ilif  U?t  purapraph 
wliore  the  invent'ir  saiij  •  F.ir  example  1  have  air i-iulv  i-iopl  lyt-d  it  .r  , 
the  inv^ntioni  "  iur  rediiciiig  calcium  oxide  and  producing  calcium  ear- 
bide."  Whatever  directions  niiKht  b<i  spelt  out  of  the  gpaoHlnaHnn  ni 
wrong  if  Ibe  aim  were  the  practical  production  of  caleiom  earidde. 
Crystalline  calcium  carbide,  wblt'h  was  what  plaintiff  claimed  to  produce 
by  his  patent,  was  not  raenllooed  in  tlie  American  sped ticat ion.  He  sub- 
niilted  that  apjicdlant-;'  process  of  K'eneralin,'  the  rtece-'irv  heat  by  a 
toirrr'iit  ps.^iiiK  lhri:,u;?h  the  itiiv'.iirL',  iii?ti -i  l  of  healm  lt  tii>  nii  vtui*  bv 
radiated  heat,  wiu  uuvel  at  the  date  of  the  Letters  I'acent  and  beiu^  a 
more  economical  use  of  thenw>aaiiyolaotri«alpo»arwaaohTinwa|yiia*tiil. 

Their  I.OKDSHII'S  intimated  that  the?  wmld  not  leqtiira  to  biar 
ennni*^!  Icr  liie  rL'^pnr.dentfl 

Tlie  I.DlLIi  <.  H.ANCEI.I.I  I'.i.  in  nixoii/  )iid.jn:eiit.  -a.d  in  llii-    .ihi  it 

was  to  be  oboerved  that  no  doubt  had  tieen  entertained  by  any  ol  the 
learned  jodKaa  hotonvbev  tiiii  qnaatoi  bad  ooho  aato  what  abooM 

be  the  retolt  ol  ibe  litigation.    Two  points  bad  been  raiaed  by  the 

defence,  either  of  which,  it  appeared  to  him.  if  not  amiwcred.  would  he 
fatal  to  the  appellants.  It  was  said  that  the  patent  wa:^  invalid 
IwoaiMO,  ttr«t|  It  «a»  not  mbjeet  matter  (or  a  fiatent,  and,  lecandly,  that  , 
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MttM  IhM  b«  L'DuUl  not  denj.  tinl  Hoinku, 
,  «w  PNCMI  lAIA  «M  iMNb  and  tiMt  lita 
MMum  miUiIb.  Aflcr  tut  wMmbm,  to 


Ihsro  b»d  been  iinticipatioD.  The  argument  put  fomnrd  oii  behalf  o(  the 
»ppfll»nts  bv  Mr  Mnr.;t  -n  was  renlly  a  stru4$Kl«i  Kv'lntit  »s  ilwas  unsuc 
i  r-oful,  111  :r-A(i  ■.T[\n  thi  f pccificalioD  liomothing  win uu-i  nst  ihcrc 
The  patviU  vviu,  uiic  which  could  be  supported  ncllb«ir  aa  a  diiacovciy  ncr 
M  an  invention,  although  a  mere  diteorery  would  be  not  enough.  Look- 
bm  M  the  K|i«cilU,'atiun,  it  wai  manifett  that,  acootdiag  to  in  grammatical 
eoKittrui'tion,  all  tJiat  the  p»Vi  n'r«i  <!c!;i  ril>ril  wivfi  ihui  lntpn»«  hftst  »n 
rlwtrlnal  (umai^e  would  pmdiici'  ih''  it--uU,  »nJ  li  ;>ne  t-a-.v  ih-  mm 
lalitiule  to  thi;  lanKuaKe  and  lookrd  at  the  fiibject  ntatter  with  which  th« 
patentee  A-ais  dralinu  he  ihooght  it  oonJd  be  expreated  ngj  aimp^  in  llw 
tRo«t  popular  language  Ihuii :  Wherea*  this  eryatatlins  Mleimi  rtrbM* 
could  be,  without  Joukt.  produoeil.  It  was  admitted  to  be  capable  ol  brioti 
produced  \>y  the  nine  operation  of  «  hat  had  been  described  as  the  thermal 
or  caloriftc  operation  of  the  inr^-ise  hf»t  pinf3ti(»(l  I'V  »ti  olcct-ic  arc,  and 
llie  only  Itling  for  wtiicli  tlu-rc  wus  u  iilau.-iiljle  cua.j  ■  -  bo  .^lA<ll'  win  thi«, 
that  whereas  it  eeemetl  u>  iia^e  be&n  £a^Ljo^<sl  uut;  timet  if  the  are 
ptoed  throogh  the  materials  out  of  which  thia  orysldlliiie  calcium  carbide 
wma  to  be  produced,  it  might  he  did  not  think  it  went  farther  than 
iliat;  not  that  it  nefc'satily  JiJ  it  niit'hl  int.  rfcrc  \\'.:h  tln'  r1iit:iiic>al 
operation,  and  the  o'ljec;.  ihiirelon',  w&i,  tn  kr.?|i  the  naU'rin. ;  !r  na 
toe  eieetnlni*  that  might  have  been  prodooed  by  the  electricity  p^kK^iflg 
IfaMih  tha  iMiriria,aiiJ  aa^teaapiH  Ihm  tolte  n«al  ktil,  ao  that 
wUlotbevwooU  ba  eipoaaa  to  what  bad  bawl  Mllad  tha  "toasting  " 
process,  the  intense  heat  itot  actually  passing  through  tlie  materials,  but 
the  materials  being  exposed  to  It,  thiu  calcium  car)>id<*  cmild  be  produced. 
N'liw  till'  appellants  said  that  the  dtcroTcry  madn  tliat  n<>  electrolysis,  or, 
M  u!:  rvi  niv  DO  iojurlon:*  eirctrnlysis,  would  mult  it  it  paased  through 
the  materials  themielves-  Tfaat  a|ipoar»d  to  liix  lord.'dilp  to  be  the  only 
point  •(  (ha  whole  aigailieot  wiiieh  could  bi?  tiuslained  with  any  degree  of 
planitiliilSty,  |(  that  was  lh<i  tnu-  n-xult  of  the  rvidrm  <>,  it  was  not  enough 
til  sii«tAin  n  patent  to  say  thai  mtc  bail  <1i  enu  red  «iinetlilng  in  a  known 
priM  i-jiti  which  did  not  injure  the  re-oili.  A  .  i  i  ancicipution,  that  high 
a«ttl>oricy,  l>rut. Dawariaid, intwtaalhat he 
in  his  Papat,  MteaMy  dwilbai  " 
object  waa  to  obtain  erytlalRiia 
maintain  tlukt  there  wa«  anylhinp;  which  eooM  be  the  STihjwt  ol  a  psttent 
appeared  to  hit  lMr<l'<lii|i  tn  l>i'  a  [:tt:i'  ImlJ.  J  he  iiue^tiou  a~  to  the  sabjcct- 
malter  appeared  tn  be  ei|a«lly  clear,  bacau.te  it  ttie  stat«  of  itaowledge  was 
looked  at.  and  if  the  only  thing  that  could  be  put  forward  waa  the  flailing  out 
that  the  actually  nas.ilug  of  the  arc  through  the  materials  produced  loju- 
riou-  r-le^trolysis,  it  would  be  contrary  to  every  prioolple  of  established  law 
th&c  tliAt  discovery  alone  should  be  made  the  i^ubject  matter  of  a  patent. 
The  priiicipk-  had  liceii  etltiI/Ii^he■iI  I*yon<t  Joubl  Ih&t,  r.nlcr  5i.if?i  cncntn- 
f<t(4iii:e-H,  ?iti(iing  out  that  a  thiii^'  svhiL'li  was  known  and  prActicul'.y  u-^J 
ooDld  be  applied  to  another  prooeas  was  not  subject  matter  lor  a  patrat. 
Ihare  was.  indaad>  a  aaaa  In  Ifaai  Bonaa  {"Tliaaqmm  v.  Anarkaa 
Braided  Co.")  in  wbMi  thatord  CbaneeUor  said  haiagretlod  tbat  ba  bad 
not  bwn  able  to  (H>ncar  with  the  jaJfrnent?  deliTcwd  whi'h  wsj  ri'iS  rinitr 
r-fconcilablo  with  tlie  prinoipleri  which  tha'  IJonii'?  hail  \au\  dn'.^n.  At 
any  rate,  whatetrer  subject  matter  the  noble  and  learned  Loida  luund  in 
that  aaaa,  it  ma  perfectly  clear  here  that  the  patent  could  not  be  sap- 
portad  as  Iha  iimation  of  any  new  manufacture,  nor  couM  It  lie  sunporlcd 
aa  a  lobjeet  matter,  giving  erary  allowance  to  the  patentee  and  allowing 
■ome  part,  indeed,  of  the  specification  to  be  ungrammatically  conxtrued. 
The  word  ••  it arp«>ar«d  nn.ir.estipnablr  to  rrfpr  tn  ihf  tumai'e  itsalf,  or 
rathci .  to  sp«a);  inore  &tr:ctiy  ptill,  t"  ti  r  '■haT:.bf  r  nf  tlir  (i;r:iiu!eand  rwt  to 
the  materials.  l}ut  he  was  willing  to  agree  with  the  learned  judge  that  slovenly 
aoMporithm  and  ai^nnaiatiaal  oaa  ol  ward*,  if  Um  rat  of  the  patent 
detcribad  that  wMeh  the  patcntaa  really  imant  waa  tba  materials  and  not 
thf!  ftimaf^.  wotild  not  rUiate  the  patent  Hiit  th*^  xTl•^^v^^  t:i  it  wa-  th.vt 
trirro  wiv'i  no  siich  ijuaii'iGation  or  otli'?r  iTiriirnhi.;  tij  by  fvMjnJ  it  Lhr 
whole  ol  the  patent  was  looked  at  Un  Uie  contrary,  beyond  all  doubt, 
the  patentee  meant  what  he  s^d,  and  tbereforo  it  was  not  a  alip  of 
language.  He  had  read  the  jodgments,  all  of  which  appeared  to  him  to 
be  astramely  satisfactory  Mr  Justice  Hockley  had  gone  through  the 
whole  ol  the  evidence  in  this  case,  and  he  conoorred  in  every  word  that 
that  leanfic'l  judge  hail  siiid  Th.-  Cotirt  M  Appeal  had  only  repeated  io 
other  wcriN  what  Mr.  .lustico  lUicklcy  h.-nl  sinl,  but  he  thought  that  Lord 
JiMlee  Sti;ii»g  had  put  in  tiie  tersest  ikiid  smallest  form  pofsible  the 
wlMia  aasence  of  the  ease.  It  was.  therefore,  eoough  for  him  to  say 
Wntba  tliooght  all  the  judgments  ol  Uiame<l  judge*  in  the  courts  below 
•ere  perfn  tly  HiHiBtiuitory,  ai-.ii  t'ovcTcJ  llie  whui.-  uruunil.  llr  iiio>  eJ. 
|heref<ire.  tlial  ilir  appo»I  ^hi  ijli.i  hi*  .Ustnissc-;!. 

han\  UAVKV  and  Lord  auUEKTHON  each  delivered  separate  jadg 
nantt,  in  which  ihcy  eoneurred  with  the  laaCMd  iMd  CbMHaitar. 
•  4ha  appeal  waa  accordingly  dismisaed  with  eoita. 

In  re  the  Nemut  Electnc  Light  Oo.  <Ltd.). 
In  tlie  Chancery  Ui .  ision  on  Tuesday  Mr.  Justice  SwinHll  E«dy  batrd 
a  petition  by  the  eomp«ny  (or  redaction  of  itx  capital. 

Ur.  EVE,  K  C,  said  the  reduction  was  a  very  large  on»,  but  tlie  prko 
originally  obtained  by  the  company  for  its  patent  rights  uemed  to  fc«-  oat 
of  all  proportion  t<i  their  intrinsie  valnr.  T(*c  reduotion  involved  a 
modifieation of  I-il-  ngiit  ^  ul  the  jm  frrcntt  »i'.ii:i;holder»  in  fact.  Ui  soint 
extant,  an  aatioclioo— upoo  tarms  that  were  aeacded  to  bty  a  lar^e 
 oHm.  ~ 


,  eljiba  ahanhoidHi.  Tbna  wns  no  lurtieact  anr«pp«aUiDn. 
thmwaaiMrtatan^ellhamaatingsany  evpMaionotdbsani,  Vhe 

company  was  Ineorpotatavl  in  IHUH  loraci|airiiig  the  Kernst  electric  lamp 
patents,  anil  thf  n::ginal  npUal  was  I'SW.OOO,  of  which  £140.000  wai 
prefeirel  and  £ImO,000  oidioary  share*.  The  oompany  <'ipeodcd 
£370,000  in  the  acquisition  of  |i»tent  rights  01  that  sum  '  t-'X'  ^vns 
paid  in  ordinary,  £'22,000  to  untfcrenov  shares  and  £(i4,000  in  '1'^' 
whoto  of  tha  a^Aid  had  batn  iMMd,  bat  i»Oat  thamli^^ 
h«u  faUM  for  MB>p«|mwt  «t  caHa  and  baa  not  ^^gt 


BeaolutioDs  had  been  paaaed  that  the  Ktttmated  capital  of  the  company 
be  reduivd  to  tM.OOfl  in  W /wVanlinsiry  '^arr*  of  £1  eich.  and  that  the 
rc'liictiou  bi  etlfctfj  by  0Mu:rlli;it;  LIiiO  .if  ihr  pii  fctcnoij  i-hatua  turleited 
M.J  never  re-i:.BUeil  au.l  ly  writiiii;  %>i',  ^  iijutai  to  tbt  extent  of  ^'.'27,740. 
Whan  i(  was  formed  the  company  hop<^d  that  it  bad  acjuired  an  atticlo 
of  oomntereial  use  in  the  land,  and  they  prm-eeded  to  establish  a  Itborator.v 
nnil  to  eoHT^rt  it  int.:  a  factory  They  rtpfjidfld  on  the  warel'.cii?i»  an'l 
thi'.'«'  trrhniL-ai  inalt.rs  £l7,.t-i5,  a!!il  vhr  only  asset?  thev  ii;H'i  to 
show  were  machinery  and  plant  to  the  value  of  IVW  The  lintisJi 
MTalltoa  mm  a(  anniiilatabft  valoo.  Iha  Bnglish  company  was  now 
uaaUa  to  wantilaetDra  the  lamp  at  all.  What  they  h.vl  tv  d.>  wai>  to 
).-n  t^Mi  (icrman  company  who  hail  K>in<?  M>.-r<rl  proccM  by  which  tha 
lamp  .<p|irarvd  to  be  made  marketable.  It  waa  now  a  tm-re  selling  eom- 
pany  oi  the  lamps  which  would  be  maoutactuivd  by  thr  (termnn  r»in- 
pany.  The  Untish  royalties  n'ere  most  vnluablc  l  ime  a  :i'^l 
ac<|ulrcd  tnim  l>r.  Waller  Nernst  in  AnguM.  and  was  aptut  Iruiii 
that  fof  which  the  company  jiaid  i:270,ll0l>.  The  ahaiintaa  of  tlie  oom. 
jiany  (Mr.  Ihrmanl  Morvyn  l>rake|,  stated  in  his  aBUavit  that  arrange- 
ments had  been  made  with  the  IWIinCo..  who  were  ownfM  of  other  tifjhta 
in  the  Nernsl  patent  rnl  b.l  in^:n  ^'  ;o  the  company.  L'nt.l  ilivnt  aii.inue 
ments  wen  aatartd  iatu  with  tha  liaclin  Co.  the  potitiuaer&  made  no 
prohu  and  aipaodad  iMia  nnt  m  datMbpinint  aaoounL  Durinn  tha 
first  year  iindir  Iha  ■ntagamiot  «iOl  Iha  Bcribi  Oo.  the  profits  of  Iha 
c<  nij.3ny  amounted  to  f.l.TfJii  Is.  lid.,  but  he  considered  it  more  than 
(lDu)>tfi  J  whether  tliis  agura  would  be  reached  in  the  current  financial 
year,  and  he  waa  of  opinion  tltat  altlioogh  (he  lamp  wax  making  con- 
siderable headway,  it  could  not  In  ila  present  form  supplant  the  ordinary 
incandescent  lamp.  The  prace^i  of  prn<lncing  the  lamp*  waa  a  difticuil 
one,  and  in  large  paria  ol  the  company '.h  di-ttriet-o-lectrieity  was  unknown 
and  in  xorae  other  parts  the  lump  had  aliown  iKelf  to  bn  unsuitable  on 
aoeount  of  its  oiui  liabb'  bf  }-.avio'ir.  wp.  eially  with  varying  voltat^irj,  an  i 
unless  tlio  lamp  ci  iil  l  li«  I  niliri  improMHl  he  ijiie^tloned  whether  th.< 
earning  power  of  the  com|iany  wnold  auiacd  nuntelltinu  botwaen 
«.IKIO  and  £5.000  a  jwar.  In  rmmd  flffuaa  tha  hinalnianti, 
oMisa  (imiltafa  and  flttlag<i.  exoeiia  of  book  debts  doe  over  boob  debts 
owlnt?  and  <*»her  sundry  usHtt?  amomit*J  to  nomclhinsr  like  £-Jf  ,0i.1<>  The 
|Miti-n'.«if  valued  in  Iht  lighr,  o!  real  ssrniut's  aiii.l  takiiin  into  oun-iitoii»- 
tion  the  fact  that  they  would  expire  in  iuiaeouiduoi  be  tn-Med  as  worth 
more  than  £40,000  and  the  royalties  on  larapH  sold  in  England  to  which 
under  the  agre«nant  the  eomptay  was  entitled  might  bo  estimated  as 
worth  aaolhat  m,Mlt.  ndUag  a  total  Of  4SObOO«. 
Bto  IMiMp  tHUMad  tha  patillan. 


Bdwwdi  Mid  Bmrm  v. 

Mr.  Jaagaa  Ethiwloh  «■  Amdor  (MMMM 


ol  w 


by  plaintlCi  to  naowr  £08,  balano*  of  aaeannt  for  aemeei  lendeiad 

i:naer  an  agreement. 

Mr.  MiCALIi,  K.C  .  .'■aui  plaintirt^  weri>  two  t-ip<  rii  inieil  mjLlu'inic? 
who  had  discovered  an  improved  method  ol  making  oonduits  for  electrical 
wires  and  cables.  In  order  to  exploit  and  work  their  patent  and.  it 
poi»iible,  form  a  company  to  work  the  invention,  plaintiffs  were  introduced 
to  defendant  Hammond.  Hammond  suggested  pUintitls  should  leave  tha 
matter  in  his  hands.  Plaintitle  were  subsei|uently  introduced  by  Ham. 
mond  to  defendant  AnderHon,  who,  lio  vever,  did  nothing,  »r;if  !i,ib<i!- 
ijoently  became  bankrupt 

Mr.  H&MMU2<D  iMid  some  years  *ff>  when  ha  wa»  aecreiarr  ol  a  firm 
of  daaMail  anifaiaira  ba  Inm  tha  flwttill  Edwai4%  who  pntUa  aahaoM 
belbM  him,  and  witaeaa  told  him  ha  wai  loo  basy  to  taka  tha  mattar  up, 
but  he  iiitrotlaeed  .^ndfrii^n 

Mr.  ANUEIiSi  tN  s  od  li-  ;,  ,:,»-iif  biriknnr  in  S  •pi.-mber  lav,.  Bjyonl 
the  introductiou  of  plaintitfa  to  witncs.i.  Mr.  iismmoiid  t^iok  '.ittlo  part  in 
the  matter. 

His  LORDSHIP  held  that  plaintlSs  had  not  |>rov«d  tlieir  case  sutii' 
olently.  Aji  1}  the  evidence  of  Hammond,  he  did  not  believe  him.  II, 
therefore,  nlainllfls'  evidence  had  been  sufficient  he  would  have  givan 
judgmaot  in  tlicf  t  ivKnr.  T^tf  plaintifl<<  had  been  victinu.  Uc  gata 
jndfnant  te  dtfi  ndant'-. 


Sir  Warn  Haxim  Blectrieal  it  Bngtiwariiig  Oo.  (Ltd.) 

Mr,  .T-isiifle  WarrinRlon  onTuMila.v  had  before  him  acroditor's  petition 
t..T  tlie  wiiiil:n(j;  ',tp  of  tiliji  (V-iinpiUiy, 

Mr.  HV.  TEJiisKLL,  K.C.,  tut  jitilioiiei,  said  the  company  was  incor- 
porated in  IMU'J,  and  its  present  capital  was  i:itK),000.  It  had  entered 
hito  a  eontract  to  erect  at  8oath|iort  certain  parts  of  a  captive  Hying 
machine,  and  the  petitioner  did  part  of  the  work  at  &  contract  prim  of 
£i'i'!^.  He  received  a  ohenue  for  £100  and  tlve  lill;  a^  >u:itinh'  u> 
{.'.N't.  leaving  a  baiam)aol£«71.  The  first  bill  for  £200  was  dishonoured 
on  presaatiktitM.  JUm  aoHpany  had  issoad  CULflOft  dabntasn,  and 
apiioiuted  Mr.  Haid^,  tha  mauling  director,  as  receiver  on  bihalf  of 
the  debenture  holders,  and  it  had  since  gone  into  voluntary  Iii|uidatl<<n, 
Mr.  Hiirdy  being  appointed  li<|uidaior.  tJn  behalf  of  the  petitioner, 
an  fiffiriiivi!  wax  pat  in  statint;  that  thi;  object  of  the  voluntary 
AiiiJin^-'  lip  a^  to  -iLlav  ari'!  ■=njl:ii ra-.J  ui-M.-i;un'd  c'redlUM'  i.  and  also 
Uial  ahart.  iii  tho  .^ii-  Hiraiii  Maxim  L;u!.Csi,'liii«  Co.  Il.'-d.),  whifh  w«T» 
asuets  ol  the  comiiany,  had  been  paid  to  certain  creditor^  within  three 
months  of  the  winding-up  in  satiqfaction  of  debt*  In  order  to  I'ivi-  thi-m  .v 
prcfiiiiiicc  >ri  .  ilar  .lv,  i;i  am.'therallidavit,  n-plii  d  that  it  thi>  iva-tdoneil 
l^ai^lullu  in  tlie  i:ii.  re-i  u(  tlit  .-ompany,  tha;  it  tli.  l .unpaiiy  were  icom 
structed  tUcre  would  be  more  than  enough  U)  pay  all  debu  io  lull,  and 
that  a  reconstmalian  agfaama  bnd  baan  snboittri  ta  and  bjr  » 

large  majority  al  Iha  dabntma  and  aharchaldan  Md  (MdUim. 

Mr.  KYiS.  K.C.,  11 V..  aalnittad  that  thara  waa  na  eaia  '"«n>MMdlin, 
Iha  wltwlaijrviBdiiis-ny,  ufaiah  mmM  oat  pniudiee  artdMeta. 


..lyui^cd  by 
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unty  hor.<!3t  and  priidvnt  courM  to  puraue  (a  iitajr  all  possible  pr>'f>  r 
<  nco  or  uriorily  which  could  bo  gained  b</  pei»oui>  racov«iDg  juiifmetu 
liv  goioR  into  ll<tui<Ulion.  TbAre  nn  aovMrnot  to  nippoit  Uie fi(ig);c»- 
tion  of  fraudulent  |ircr«i«DC«,  iknd  the  tnosKtiau  inqaeBtloo  raiglit  pos. 
*ib\j  have  taken  place  to  aroid  (orfeitum-s  under  conlraots  wliich  were 
runmu);. 

His  L01U>SBIP  did  not  hold,  on  the  evidence,  that  there  had  been 


i  infttMM*,  bat  Mr.  Hard;'b  statements  in  reply  to  the  iieti- 
UmU  vim  moit  miMtiati^or}'.  1(  wa&  a  caie  in  which  the 
lha  floart  M  to  iaqoiiT  onghl  lo  be  uiMiiad,  ind  h*  tfawifal 


POWOTS  dl  ^  


Olasgow  and  Faixley  Tramways  Award. 

Lord  Balf  Mir  :f  I!nrli.rt'h  hat  i:-<.neJl:;-)  ii»nnl  :  a  the  arbitration  Lpfimi-n 
Glasgow  C';in>  'i.il  'jTi  ,uiJ  tiiu  I'.ii-li'v  ,v  li.-.;rii:i  Tramwajs  Cc>  a?  t"  tliv 
amount  parable  id  dc^inectiuu  with  the  ranniug  o(  tnmcara  between 
HnrUisad'fMld  and  Paisley  CroML  Bla  ]jo(dlkl|>  taii  that 

L  Tbe  Trarnvn;  Company  is  toNodvtfWOIramOlaacDirCAipatattoB 
on  Dec.  1,         f.ir  i'onstractinc  the  aidinij. 
3.  The  CiirpumtMjQ  is  to  pay  the  company  whole  fan  NHivtdKnun 


local  jasKn(i«rii.  and  jid.  fat  eaeb  ~  tbroai|b 

8.  Tba  Corporatimi  it 
(or  working  expenim, 


A  puwnser. 
thm  sPBfiiiu      PR  OK 

i»  to  he  borne  c>|ually. 


■mile 


find 


4.  l!;itra  expend  of  .^hwking  ticketa.  Ac 
a.  Award  ia  lo  laM  till  l>(c.  31,  19H. 

C.  Expenses  incidental  to  ttn  Hi'iittatiori  ate  to  be  borne  eqtiallT, 
a«  to  other  expenses  e««h  par;-,     ji^  v  1:5  okh. 

To  the  Sid.  wbioh  wiU  be  allowed  Qlasgoir  Corporatian  tor  working 
MptM,  than  wm  haw  to  baadM  Um  ml  of  alMtiianiiHalh  which 
H  mnliad  I17  Paiilajr  Town  OotinelT. 


Man: 
la-t  A 


Joaes  V.  HAiiiliiaUi  G-orpvnttioii. 

At  Manchester  Ams  .-^  la-t  .w*k,  b.  f  in-  Mr.  Jusllee  Walton  and  a 
special  jory,  plaintiff,  a  cummcrciul  tiavtlkj.  t..iiii,'ht  to  recover  damap^ 
Mrinjurie^j  received  on  Aug.  15,  while  an  outside  pasiiengeron  an  elec'iic 
tnUDCor.  It  appeared  that,  owing  to  the  car  having  overshot  a  loop,  thf 
JrlvBT  attempted  tii  buck  it  witboat  reveraii!-  -hv  tM"i_\  p.ile.  Tr.iB 
caiubt  on  one  of  the  span  wires  and  was  saapj:''  1  1  :(,  fallii  ^'  ''-"^  i  laitit  tl  , 
b«aa  and  injuring  hiin  wrioosiy.  Tbe  fa«ts  were  not  dlspnted,  the  only 
qvmtioa  hmm»  to  tb«  unmurt  ol  dimgMi  Tha  jw  letanied  (or 
plalnlffr  tor  £T90.  Indniivt  of  £40  tanHOaal  p"—*"— ,  wd  In  costs 
HtiiT  nf  fixocQtion  on  the  avaaad  of  aiiiitvliiadBBBaiBrWB  panted  on 
cur.d.iin-  -h.t  t'lvj  »-M  paid  to  pUnUff  iMtbwMli  wMhi  «arti,airf  also 

ulerCttt  on  th,  haliiur. 


Kdwarda  v.  Masch«iit«r  Oorporation. 

■Kl  .''lftnL-h..-,-..jr  As-  i/i'^  la-t  wock,  I'.jforc  Mi_  .I-.iiitii;,?  I'hillimiire  and  a 
eutUDon  jnry,  plalntlfT  claimed  damages  for  injaries  caused  by  an  aoei- 
d(M  whiah  hagpMMd  to  bar  whilst  travellinR  im  aa  alaatria  aar  ia  April 
laat,  laaoltfiig  in  lariena  pKaaoa]  injury.  iMaliiiiff  was  an  intide  pas- 
•eiiKer  on  a  car  proceeding  towards  Ardwiek,  and,  m  vno  her  tisna!  prac 
tiee,  intended  to  Ret  down  at  a  certain  point.  Sh<;  t  >ld  ihe  e  iani  this, 
she  alleged,  when  »ho  paid  her  fare,  hat  wh»n  the  car  rrrieheid  the  pLace 
at  which  she  de.H>rcd  to  alight  tbe  cuard  w»9  tnkint;  fiir»*  from  outside 
Muengers.  The  car,  ncrertheless,  i-»piBti,  and  plainti^  got  down  to  the 
BOtlOni  ilep,  witli  one  foot  on  the  roadway,  when  the  enr  made  a  sudden 
aMnamaiit  forward,  and  she  (ell  In  a  (ew  days  interim!  piiin  ileretopod, 
and  her  melio.il  atl«ndant  (ound  that  she  v»s  fv.<TrTiiT^  U"m  hernia, 
which,  lia  nJ.c  iv.is  about  05  years  o(  age,  was  likoly  to  tif  chrome. 

I'W  the  Corporation  s«gtig«Doa  was  dsnied,  and  it  was  pleaded  that 
pialntitr  had  b«en  Ridllr  at  aaoMhatoHr  Mtflgama  ia  kiSriat  tha  aar 
wUls  hunoliaa.  The  Rnard  taM  IhM  ha  «fttn  llM  li^  fir  ifea  aar 
to  start. 

Tiie  jury  (ound  tut  tin;  pUiiotifl,  da«a<|ia  <M0,  and  Jadimni  was 
eutarsd  Im  this  amouiu  luid  costs. 


Mtn    abafitld  Oo(vor«tion. 

At  Bheflield  Cooaljr  Oomt  laat  W«ak,  bafoca  Mg«  Hansel  Jones,  plain- 
tifl,  a  market  salesman,  soDght  to  recover  compensation  trijrri  dpfpndnnt!- 
lor  dainngo  allpgod  to  have  be«n  sust«ine<l  by  him  in  fnrtsi'.jii.-n  ■•:  <  f 
emiaiiott  o(  Gns  dust  from  the  cbiinnM  ol  their  elrctnc  power  station  in 
fl}Maf.rti«al,  ia  aaah  faantitiaa  aa  to  ha  •  Dotsancc  and  so  aa  to  damage 
pu^nffil's  Roadt.  Daimdanta  eontaodad  dint  eT«ry  npplianaa  known  to 
scif'no'  wa»  n*r'\  to  fr«vi>nt  tho  »mi<«'nn  nf  ^rit  and  that  it  would  I1' 
i!iip.;i--il..I.' '.full  ii.rrp  fold  be  any  jrrrat  ■tui.- ■,i:jri.  It  was  also  point*.  4 
out  that  then  were  25  other  tall  chiinneyn  in  the  immediate  locality,  and 
tintllM  dirt  daposited  by  them  must  neoensarlly  go  into  the  iiiarkct, 
whffo  ptaintilTl  bnsineea  wa&.  A  mass  of  evidence  was  pre«inl<id  on 
both  sides,  and  the  hearing  occupied  two  days 

I'or  tbe  liefenop,  .\fr,  A.  B.  MOUXTAIN,  borough  electrical  engineer  at 
Iluddcr.itield.  said  he  had  mip*>rt«fl  th»>  «4hi'fni-I.I  .vnrl;-.  ;;.irtici;';[r'y  th*- 
boilvri",  fluea,  chimneys  :ind  mdi.ii-*!  .IrnU'..')-.-.  jiTr.u-.Krriii-nt::.  iinl  i-v  ry 
precaation  known  to  science  had  been  taken  to  prevent  grit  escaping. 
Tha  arrangements  w«r«  of  tha  awtl  nodMS  Wild.  Hadid OOl  tbfilkit 
poaHbie  to  adopt  any  b«tter  njaten  toahriala  troaUa  hem  dint  lliai* 
wor^  olhi"'  Lhlmni-y^  ;ii  (l;?  neighbourhood,  and  the  prit  fron  the  rh**- 
tni  ity  woik  ;  I  hiiijni  y~  ;iiri-t  b«  clean  because  of  the  iiiti?n--*  ht-iit  <A  •Aii' 
fDrria<»#.  ul  <;ourse  it  would  soil  the  hands  if  robbed  between  tbem,  i>ut 
it  was  haul  (jril,  which  would  not  stick  and  could  be  blown  away  from 
anything.  The  grit  frooi  an  ordinary  faoosa  Are  was  different.  The  grit 
(MdMMd  to  plaintiff  matUaiaia  al  giitthat  aana  tfon  an  onHmij 
iaetoiyaUinney.  Tha  grit  liam«nnaalfaiflinMMiN<ad  ha  fair  IHM. 


Tha 


twnMM  WMld  ha  fair 


Xfr.  8.  K  FEDDES,  manager  of  the  Sh-r  li' :  i  Corporation  electric  light 
il<-part>iient,  prodaord  a  plan  shuwuig  an  aren  within  a  radios  of  'Id}  yds. 
of  plaintiff's  stall,  and  allowing  99  faalorr  oilimnay*.  tome  of  them  bnng 
connected  with  annealing  fumaoes.  Shortly  after  witness  entered  tiM 
^t  rv'i'r  i-if  t*'.t^  r.::;rftornli<>n  »>*»nou5  rM.»ni]'l;unt'i  \v^tc  made  as  to  the  grit 
!i.  Ill  Ih,  p.iwr  r  ■..iti.  ri.  .<ti  p  au  r  i:icr,:f  ir<  t.vken  by  the  adoption  of 
ni>Hfh»tiic»i  conlrivKni;es  1?  get  rid  of  the  nuisance,  and  tiw  ^ahanMitar  of 
the  coal  wat  aUo  changed.  The  noiaanoa  lia*  tliMaby  pnaliBalljraaiaadt 
though  it  could  never  absolutely  cease.  It  was  linpojslUa  than  thoold 
be  showers  of  duf  t 

Crosanaminetl :  I»  it  induced  draught  tliat  came.i  the  mischief?  — 
Mo.  It  wa«  iHi.  ilmttght  that  took  the  grit  up  tlie  chimney.  There  must 
be  draught  'I  hn;,  niquirni  induced  drnui,'ht  because  of  the  partiOtiJar 
type  of  Iniiler  they  used,  anil  l>ocausc  the  chimney  was  not  high. 

Is  not  tha  aacaaaiva  apaad  of  thafaaa  tbeaaasaof  thagrit7~Tbsr«ia 
no  esteessive  sp«ed  of  the  fan*.  Only  tha  mintmnra  of  grit  enme  fmm 
tlie  chi-mirTr  of  the  s!«.t!on  at  prownt,  and  this  wni  »**»rt(»)nly  nnt  by 
itseH  -ullii'ii-ni  tij  r.i.it.h  ilie  nuisance  tliat  had  been  d^i*  rib*:  I 

Evidence  was  also  given  by  Mr.  A.  Cuthill,  station  superintendent,  and 
Mr.  S.  A  Oraiiam,  manacetr  of  tha  mariiM  depanmeDt  al  Mm  Bwmi 

Co.  The  Utl«r  suted  that  the  mtobanlcal  arTsagMMnli  wilh  whMl 
the  planta  in  llie  power  station  were  fitted  would  make  it  physically  impos- 
sible that  there  skhould  be  a  shower  of  grit  from  the  chimncyi. 

His  Hiinour.  in  fu-i  ji.ilKtr.fnl,  ™i>l  llie  argument  00  behalf  of  plsintiil 
uas  entirely  bos'  d  ii|v  u  ti.i-  ii.i.'iurn|'ii,>n  that  the  grit  which  tlie  plaintill 
complained  of  cacuc  Irxui  dtk-ud&uLi  ehlmneyj.  That  wa.H  an  aiisunip- 
tion  which  hjul  not  be<*n  borne  out  by  a  single  witness.  Instead  of 
entering  a  iion-iiuit,  as  he  was  at  first  inclined  to  do,  ha  (ound  that  de. 
f endanto  had  nada  oat  thair  aata  oooplataljr  to  his  aatitfaetian,  and  tbaia 
would  ha  jadfenimt  for  dahadawlii,  hilvllhovk  agal& 


At  Manchester  Assizes  last  week,  before  Mr.  Justice  Walton  and  a 
special  jury.  plaintiH  sued  to  recover  damages  from  d«(endant.'>  (or  personal 
iiijurii'r  ar!  int:  fi  n.  an  alleged  electric  shock  sustained  i»hi:L*  travelling 
upon  Mill'  ol  tli'j  diidi-ndanli'  ears.  It  appe&icd  tlmt  om  Fid/.  '_'  pliintiJf 
iiood  upon  tbe  nlatfotm  whilat  olhar  passengers  were  getting  in  and 
out.  Bahrid  lha  mmvfff^  ^Ml  hia  Ut  hand,  and  iHiliit  ia  that 
position  tha  aondaalar  piuaad  tha  tiBtton  to  ting  tha  bell  lor  tha 
motorman  to  go  on.  At  the  same  time  he  titrncH  to  pl&intifT  and 
said  something,  which  plaintiff  noderstooti  '^a?  ii-i  iiiciixiiiti  >n  for 
him  to  take  a  seat.  Btf  .r*?  p!a?Titif!  withdrew  hi*  haad  from  the 
pole  the  car  started  and  pl:iintin^  r>.'o<  ivc<i  a  violent  eleotric  shock.  The 
shock,  it  was  suggested,  Ii^d  pr;>iuu.Hi  rupture  of  a  ligament  of  the 
His  out-o('poeket  expanses  and  loss  of  bitsine^s  were  put  down  at 
trSiVi  The  defence  was  that  the  injuries  were  not  due  to  electric  siraek, 
bill  In  plaintiff'!'  knoi  kin,!  hi^  knc-  ft;.'»iri<il  the  »t«p  or  rail  in  s-?tttng  on 
the  ciir.  l1ni;itiiT  dcni--,1  lia\  11  t  lid  to  1  i-.c  1  .mductor.  "  Aiii-t  me,  giii.'i, 
my  knco  has  given  way,"  and  vm  positive  tiiat  be  did  not  stumble  and 
iHMafc  hia  kasa.  Ihaahock  came  while  ha  gnnad  tha  aaaopgrnola,  and 
wa»  insiantanaotM.  f^arentl  passengers  wars  aallad  who  aaia  tiiar  haaird 

plftinltff  ^ny  that      hnil  rcci-ivi  d  in  rl<jclric  shock. 

Tlll^  mi.mIicuI  rvidciici'  w„-  t*i  i  Upct  that  rupture  of  the  ligament  in 
question  was  exceedingly  rare.  It  was  caused  generally  by  a  tpasmodio 
contraction  of  tbe  muscles  in  front  of  the  thigh.  Such  oontraotioa  miflU 
be  produced  in  many  ways,  but  such  cause  ol  the  Injury  was  len  probaUa 
than  an  electric  shock.  There  was  no  indication  that  the  injury  had 
been  caused  by  eitemal  violeoce. 

Mr,  fi.  F.  Fl.KTCin'.li,  c.5n?cltinK  rriKinwr,  riftflr  an  csamiii&tion  of  tbe 
C'lr.  *'icpr<.'i*'^i'H  hi'i  opinion  ihnt  phi  h  u  idnxk  iim  ]d.-iiritdT  wu.-!  j-nid  lo  have 
received  was  quite  possible.  Lealcaces  of  current  occurred  not  iu(requent)y 
hi  aan  a(  that  int.  U  dNn  wara  MmMw  iamlattoa  or  deiecta  la 
«iltaK,ayMMt  ndfllt  meiieaatldl  a  aback.  A  aafer  protection  than 
the  present  iruulation  on  tlic  car  would  be  an  aran-znieil  rlcal  tapr 
surrounding  the  rubber  and  connected  to  ear!l<  Su^li  an  an^uitun: 
used  in  electric  lightinK  and  in  mains,  but  raraiy,  il  ever,  on  tramcw«. 
Tbe  cause  of  tbe  shuck  was  defective  insulation. 

Mr.  THOMAS  I..  MILI.RR,  consulting cngineer.gavestmilarevidence. 
It  was  possible  to  test  and  find  nothing  wrong  and  yet  momentarily  there 
might  be  a  shock. 

F<iT  t>ip  <!rf,-nr^<i  it  ivii.'t  ■.iihmiti.jd  tiliii  it  impn.oible  fo:  pl.xintiff  to 
liur.  riTi'ivrd  1  vh.irli  iii.t  tlmt  ■'■  p. a  itilT  dul  ri'ci'iM'  ;i  .-.lii,i;li  it  v.a5  an 
atuitirnt  fur  winch  defendants  were  not  liable,  a.i  there  hod  been  no 
negllgcnvo.  Dofcitdaala  alaa  MMhaidad  tiiat  plaiDtiff  waa  injoRd  la 
slipping  whili^  trying  to  Madi  the  platltann. 

Mr  <■  II.  HKLI.AItn',  manager  of  Liverpool  Tramways,  said  the 
f;<i»^^;<'s;i  III  of  stivl  tape  insulation  for  Iromcars  wax  new  to  him,  and  he 
thoUKlit  It  hod  its  diaidvanlages.  If  it  fn-?i^,  tbe  whole  surface  of  tbe 
eable  would  be  olive  from  en<i  ;o  ■  ti  i  and  tliat  would  bt  a  serious  addition 
to  the  risks  run.  Any  leakage  in  u  c.u  -^ciuld  be  at  onoe  felt  by  many 
passengers.  A  casual  or  accidental  leakage  was  not  a  thing  it  was  thoa^U 
necessary  xpecially  tu  provide  against,  ile  did  not  Uunk  it  possible  for 
plaintiff  to  liiiv*-'  r.  rTl-.  rt\ :-.  -Mr^rk  under  the  condition*  desfrilffd 

-V  W! TNI  S."^  .  ill'  il  1.1  Ar  :■  .1!.-  thomctliodof  t«t!itlng  th.j  oat-  f>ud  th.*! 
tbe  car  had  worked  perfectly,  and  no  dcfoet  had  been  detected.  The 
hianhiti«B  bad  nut  haao  iatuftmd  with  aiaea  tha  accident,  and  It  had 
bMB  TBnninic  avar  tinea. 

Mr  C.  HripVins'^n  and  Mr.  J.  Swinburne  p^rc  rviilrnr^  to  the  effcOt 
ti'.a'.  |)I-*iiil.il  L  uld  11..4  have  received  a  "ln'C'  .  0*  i".;ii-*t- w In]*-  he  was  on 
the  car  an<i  tiie  car  wa«  earthed  there  could  not  be  any  dillerence  in  tlie 
pressure  brought  to  bear  on  hini,  and  the  oli-ctric  current  would  go  direct 
to  earth,  as  tbe  rod  and  platform  wcic  directly  connected  with  earth 
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O.  N.  of  Scotland  Bailway  Co.  t.  Aberdeen  Corporation. 

At  Iht  Cjtirt  nt  isoiiKioii,  Eciinburi;b.  oD  Friiiikv  liu-t,  r.nrJ  r.-.n-soo  wft.s 
iii:|ilinl  iMi  l.rl;Rlfof  the  Great  North  ot  8-o'luti.l  liml  .vuv  Ci;.  tu  inter- 
dict Abvrdci.'in  Cuqumtioa  from  making  or  mainltinuig  m  I  uitiii-ttnct 
and  Brtdge-itnct,  AlMidMB,  a  tttmmg  paains  jnnction  at  l«u  than 
on.  Mn.  torn  the  (WUdd*  of  lint  foot  pavMMiDtWk>iiKiDX  ><>  tbe  company, 
or  from  maliidi;  anj-  alterations  uu  a:<  to  diiuiulah  the  width  ot  the 
pavenwnt. 

After  arKnnwnU  bit  LorAsbip  nfuMd  inttrim  intardiot,  and  aaid  be 
wail  very  doubtffll  whMlMr  Om  aol»  Iw  Mai  <t  liM  aotioB  ikMlU  Imw 

Tramwaya  PnictaaM. 

In  tbr'  mintrr  r,f  in  arbiirntinn  bptfffnn  th«  Manchett«r  Canriaor  A 
Trimwuv-j  (<)  i.'lsin  u.-it!)  anii  ;he  Sw:.Tton  and  rradlebary  Urb€U> 
tnct  Coancit  puncaiiiitiig  autbtNity),  a  ease  same  before  tho  Court  of 
Ap|Mt  (Uia  Maatfr  of  tb*  BolU  and  Lords  Justice*  Stirling  and  Mn(h<iw) 
on  the  apfra)  ot  th«  purchasing  authority  from  a  jodgmeol  of  Mr.  -Tnatlce 
rhamtrll.  On  Mn;.  -JR.  t?iij  Intc  S"r  Vn  :!'.  UriimwftI  »ta««'<^  it  ipeeLal 

c-iV'T  JV5  '.o  ■vilrlhi-r  tlii^  liistrict  I'.'.inoil  lu  pmi  iin-j-  xny  ti(  Ibe  com* 
pKn;'<  dcpota  outoidr  (he  district  of  the  Couneil.  two.  4.H  of  tlie  Traru 
way*  Act,  imdw  vhieb  th*  purchase  was  to  bo  made,  nrovldM  that  where 
tb*  promoters  of  a  tratnwajr  in  »  ditlrict  ar«  not  tlie  local  anlbarily.  tlie 
local  authority  ma;  ,  within  certaia  «|i«cil>ed  lima*),  hy  nolioe  In  writing, 
require  such  proinot«r«  to  sell,  and  thereupon  »uch  iMroinoten  shall  sell 
to  ih^m  their  uudertalilnK  or  so  much  of  the  -uune  as  is  within  i<'-.ieh 
dii-tr;!.!  upoo  temisof  payiiiK  the  tlien  ralue  of  the  train  way  ami  all  i^nJ-. 
baii<iiD|;a.  works,  material  and  phmt  of  llie  pettmoters  suitable  tu  the  mod 
bf  them  for  tbe  purposes  of  their  und^rtaklnK  within  such  diatrict.  The 
qoestion  which  aroee  upon  the  upiwut  waa  whether  the  words  "  wilbin 
such  district"  <|aaU6ctl  t';ie  wojd  "  iiQ'iertii'j.ir,^;  "  w  ih&t  a  AcixA  i^uteida 
the  Council's  distritl  1  nt  h.iiu,l;l'j  aiA  u^-A  for  the  jairi-Mj^e!-  of  such 
part  of  tb*  andertaking  as  was  within  iiuch  dii>trict  was  to  be  taken  and 
(aid  tar  to  Mm  Ooooeil.  Tb*  OoaoMil  contended  that  tb«i  woda  Malifled 
"laadt.  Saildliig*,  work,  malartel  and  plant,"  and  thai  tbenlon  th* 
drpnt,  being  oatnide  their  district,  could  not  paw  It  !?rfnied  tbai  there 
n  rrr  two  depots  both  outside  the  Council's  dlstrici.  Inn  m  the  depot  at 
€haroh-etrt«t  the  cars  and  !Tr>r«i>^  the  line  were  kept  The  speoial  caae 
found  as  a  tact  that  tit*  Ch^ir  h^tn  tt  depot  in  disi<ote  was  "  niitable  to 
and  used  with  "  the  ondertaking,  and  ilt.  Justio*  CbauMU  upheld  Uia 
ayeetaleaia.  Heaaa  tlia  naaoat  appeal. 

At  Um  eandatlon  of  the  ai«aiiMaii  jndgiMal  «aa  teenfred. 


Employers'  Liability. 

At  Brompton  County  Court  on  Monday,  brforo  Mr,  Clement  IJoyd  and 
a  ]ary,  Altiert  Fisher,  fitter'n  lahourrr,  brouKhl  an  action  under  tbe 
Employers'  Liability  Act  OKttiniit  the  I'nderground  Kleolric  Itailway  Co. 
of  London,  claiming  daiua^*  in  reitpvct  of  oerKonal  injuries,  said  to  hare 
been  sustained  owing  to  neigllgence  of  defrndantii  or  their  servants 

rUintitT'4  oiMin-.'t  Biid  that  -n  Miiylii-t hi* client  »»»in  the  deftuilints' 
f  Tv-pli;iy  At  Lcir i  naii  v.  r.i  k h,  [i  I^LiIlK  in  rvL^ing  a  lifftyj  run  vn  in  a 
large  stiuing.  When  tbe  pi)M>  waa  raised  a  little  higher  than  the  platform, 
tb*  naiB  in  etaai!a*  ol  tbe  job  sailed  tb*  plaintM  tram  tb*  araend  oa  to 
tb*  platliMin.  Soddcnly  the  nf»  or  tVtng  by  wbleb  the  |dpe  vaa  laiiei 
(piT<>  WIT  The  p'j>«  fell  with  n  -rash  on  the  -ita(;ing.  which  at  oncc 
r:>Hjp':r.t,  nnJ  thf  11!.  II.  inelii'liiv:  I'laintilf.  f»ll  itome  30ft  or  40ft.  !  >  tin: 
groand.  pUintill  KUStaining  a  cumpound  fracture  ot  the  leg  and  other 
injaiie*.  Be  contended  that  the  etacing  tras  deBoivnt  tor  the  work,  and 
thr  xling  was  defective.  The  detene*  waa  that  the  plaintiff  "  exercised 
his  option  "  by  raecinoc  halt  vagea  ondK  tb*  Weclnaaif a  Oaaqmaalioa 
Act,  and  iMwaadabanMlniraelauDiBgalaiiipainiiinidif  dwEnplayats' 
Lialnlitr  Act. 

For  tn* defence,  a  CI  K.KK  in  tiie  tnifiluy  i.f  liif  1 : aiployers'  Liability 
InnurnnM  Co.  stat>dthat  plaintiff  's  father,  alter  being  referred  to  them 
by  det«ndunts,  dHttactly  elalad  that  ideliitiff  waa  •illing  to  Koet**  com- 
pensation nnd*r  lb*  WoHnnaD'*  Ooinpaniaaon  Ad 

An  ISSi!'K.CT(»Il  of  the  Insurance  <'omp«ry  stated  that  when  he  paid 
the  tirtt  wi^ik  i  <mp«n«ation  to  plaint  'T  in  ih>'  hospital  he  read  over  the 
dooootMl  relating  to  the  mathod  of  paymmt  ti  the  plaintilT  and  hie 
father  hlfon  tbey  dgned  it. 

FutthMr  ttidencA  having  been  given,  the  jury  found  tor  plaintifl  for 
£U.  Mii  ^odRirusiit  accordinKly,  with  costs 


The  Income  Tax  in  New  Zsalaad. 

In  tb*  It*w  /valand  Court  of  Appe«l  judgment  was  rceentlr  giTtn  In 
an  »p|)«wl  of  tl.o  rn  Kxtcnsion,  An^'tralasia  and  rhinn  Telegraph 
C  '  I «iipclliint -  iin.l  -ii'.  CommisBiontr of  Taxcefreeponrli'n'.  I'iiRappcal 
«as  from  a  iiwmii>n  ol  .Mr  Jiutice  Coopat.  Tbe  oommia^iDnrr  claimed 
thai  the  groM  income  roreired  iff  the  <wpw|y  eiMhtw  lb*  «etoay  and 
derind  by  tlie  coni|iany  from  their  bdiiini*  in  the  eoleny  wee  £24, m, 
that  dedurttun  lii  t-  t  >  iHc  <-rim|iany  were  £6  r)20.  that  Uie  taxable  balance 
«a«  JSn.flT,  'L.  ,  ihervforc,  claimed  fnyo.  ITs  The  coinpiuty.  on 
the  other  band,  clatmi  d  that  the  gross  income  as  dei'med  abcive  wiu  not 
£'i4.l37  but  £10.0t«0,  contending  that  the  income  derived  by  the  com. 
pany  on  ita  lines  twyond  the  I'erouae  station  (New-  South  Wale^i  was 
not  taxable  as  being  prottta  derived  fmm  the  company's  busines!}  within 
the  colony.  Thij  was  the  chief  point  involved.  Another  point  was  aa  to 
what  ineome  tax  was  duu  in  reapi-ct  of  the  profits  between  Walijip  iSkk^ 
(Nelson)  artd  Lia  Perqu^e. 

The  CBIF.F  JUSTICE  now  held  that  (bv  appellant  coiupouy  waa 
entitled  tn  suoeeed  eo  Ihr  ao  a  tax  ehwyed  on  tb«  inoohie  itti^'^  by  the 
«Nn|i*ny  beyoQd  La  teranae  mm  eeneeraed.  Tbe  caJ^  hould.  hQvt\ei, 
feanaiiMed  tothe'low  Oonit  tt  MetrWa  Ih*  ittoT*  doe  on  ihe 
WakagwiBWd  let  tame  ffaflile. 


Mr.  Justice  F.DWAKIiS  tlial  only  tha  Wnkspuaka  l.»  I'ercaw 
prolita  ware  taxable,  and  tliat  the  cast  abould  be  remitted  to  tbe  lower 
CooM  la  aniM  llMit  merat.  the  eeoeoilMleMr  ta  hM*  jadgMBa  tee  the 
amovBt  10  aaeeitalned.  The  enreeaaeole  In  evIliiMe  betHM  the  Ootirt  of 

Appeal  were  uut  li«tore  the  l^mr  Court,  and  tbe  ca«o  hod  an  •ntirel^ 
newaapect  Mr.  Justice  Cui  tri  tmJ  authitrised  biin  to  state  that  if  it 
had  ^bvcn  fpreseiited  to  hiui.  and  had  been  argued  upon  tbe  groundx 
uiKMi  whieli  his  (Mr.  Justice  Edwards')  opinion  was  baied,  his  judsweol 
would  have  been  diHerent,  and  he  agre<td  that  the  appeal  should  b«  allowed. 

Justices  Denniston  and  Chapman  ooncurred  with  the  finding  ot  th« 
oilier  membera,  and  judgment  was  accordingly  given,  allowio^;  tbe  appeal 
with  coats,  the  Court  bolowto  lix  tb*  aaunint  of  <he  oeota  apd  to  Aath*. 
codta  in  the  Appeal  OoMit  in  the  m™""^  InvhUi  th*  mpollaiit  agaagwiy 
..iueceeds. 

All  appUoalian  en  behiltof  tbe  eammiuioner  for  iaaea  la  ajfeal  to  tha 
Privy  c;oaBeil  waa  held  orer  pcoding  the  fixing  of  tha  anosnli  by  the 
lower  Oenit* 


\\  itii  ■-:  IS  In  u,  miH  liiil.  till!  pni'ticulars  ot  rarliaiuentar}' 
N»lii-«H  nrliktiiig  U)  i:l<.clru  u,v  .lu^ply  for  lighting  and  puver, electric 
tractiaa  aohemcs,  lij^lit  milwavs.  .Ve. 

Wuolwtih  l'„>r<>UKh  ('initial  (to  irpeol  and  itaieml  exinliu);  imlcrs  and  tor 
CKuferring  imiileiiut  |>owitii\  Bunlem  (tor  Tunstall I)over  ifor  Houg- 
bom,  I'tfUltao,  ItiTtr,  Alkhaiii,  Kwell,  WhilBeld,  W.  and  E.  Laagton,  St.  Mar- 
guret'a  at  t'liffe,  West  t'lifTe  and  Qustoo  ,  and  Qraveeeud  Corpontiooa 
(•xtcnaino  to  Northfleet  ,  Portlaiid  i Ti<'i*etl,\Vhitw<KHl,  aiidWhitworth  Dis- 
Iriet  l-ounella ;  Kouroemouth  A  l>ui>l«  l  lrcLridly Supply  C>. (for  Wimbome 
KOil  diatrict; ;  Bcaotford  Electric  Supply  (for  Breut/ord )  :  Christy 
lirea.*  HldMaton  (lor  BnoheiAiint  and  Uten)]  Cawly  of  Darbaai 
Kleelrleal  Fewer  DtaMbiitloa  Ca.  (for  Derium  rani  dUtriet  and  part  «f 
t°lMater.la'8lr*ei  rural  district);  Ccunty  .•'  T.-mdnn  KlettHi-  Supply  C<). 
(fur  Croydon  rural  district):  I'/iTlif-in  v  I'mttitt  Kiottiic  S  ipply  Co. 
(tor  Ocrchskter)  ;  Empire  Electrie  Light  .v  I'mw.  t  i  ».  (for  Waaatmd) ; 
Mr.  Fourd  Ely  (for  Tewkesbury)  :  Famhtn  >V  IM-ttiet  Electrie  Hnpply 
Co.  (fin-  Faruluim} ;  Foote  A  Milii* ( for  Lichftel.L,  LyltiAm,  and  Maccltefield); 
Marlborough  Electric  Supply  Ci>.  (foi  Mailborough)  ;  North  hfi-ln>|»!lltau 
Electrical  Power  Uislributi<kn  C<'.  iter  llarnet,  and  \\'are) :  Mr.  Vim.  ."^  liIoo 
(t«r  Ladlow) ;  SL.  Alban*  A  District  Electric  .Supply  Cow  ((or  St.  Albtae 
rareldlelrktV 

I'lty  itt  iynvlun  J''lr:'.r.c  I.Tfriihiii:  I'll.  wiaU  1"  ritrnrl  ariii  Buppl) 
u  to  inciu'le  |:.i>rtim»uf  cooiiiic*  of  Loudon  aiui  ktiil.,  u>  inipi>ly  elecirti-ii 
energy  in  bulk,  to  voter  into  asfreeaMnta  wilb  loial  aatboritM*  and  eeoi' 
paoies,  to  acMpt  tranofera  of  ooderiakiuga,  tm. 

^v,  .-,1  »ii  V.  1*  v.itiirh  ''miswil  if^k  pnwpr  to  eoaUe  tlibui  tir  enter  info 
s^K-  x- It' -  »r.h  1i:^aI  nu'h'in'irs  nf  .*ii  ,.jioing  distriotA  fartuj'(i[y  by  'Sr 
< <>  tb«  <  juncil  tu  ur  by  svcb  lucal  autWiti**  ttt  eleclrieal  energy  in  bulk 
b-rwUs,  to  aate  epedal  pneiiien  trtwia  eoawiMr  hw  eepeeato 

i>uppiy,  Ac 

in  tbe  Qeoeial  Fevers  Kill  of  th<'  Limdon  County  Council  power  is 
Dought  to  saaMa  MetrapDiilan  borough  councils  who  arc  electricity  under- 
takei-s  "til  prmidr,  mell,  If!  f'lr  hire,  fix,  si  -.  o|i  »U.  r,  rejuur  EL't  reiflovc 
wireJ.  In ir- j^:'  n',M;i.r»,  iti'.  •.ri-'  ivnii  nil  mimner  i.f  rlrctnLu.  maciiiDi^iy  arci 
apparatus,  and  tu  «xi>Sf>d  luuoey  upun  ibe  wirtogaud  tiUiii^;  and  supplying 

with  wireih  fittianMbi  tbe  pnatl^es  ut  any  ul  tb«ir  consumen  er  preepee- 
tive  enomBMn  of  eieellle  energy,"  t<>  enter  iato  agreameale,  Mi  with 

reope'^r  fh'ri^'^  nnd  t^  ere;-^wer  tb*  council*  to  borrosr  in  tha  ■maaaaaor 
snJ  ^utij^c  t^^  the  :«ami*  c^jiulitMini  as  if  HUoh  expeudituie  Wfln  Ibr  tb* 
purpofos  of  the  l^ilcctric  LtKbUng  AcU,  1B82  and  1883,  Au 

lli:.-kmDadwtk*  UriwD  Uistttel  Ctiuacil,  to  eoaarm  agreeueat  wUb 
Uritish  Electric  IVaetiDn  Oo.  •■  U>  supply  of  daetrieal  energy  for  tramway*, 
to  pui-cltuc  eleelrkaty  in  bulk,  to  supply  ctejlricsl  energy  biyoud  mluiinU- 
trative  ilistrict  aad  to  provide,  let  oa  liire,  fix,  lepair.  Ac,  lamp^  motors, 
fittinm,  .vc,  for  lightfav  oad  motit*  power,  to  ntefce  kye-lawe  ae  to  fiuiegi^ 
o.nMteComMii  ^jOmmm^ilfto  mtdmmmttatiim  4Uiti»r  tXlHt 

&s^'i«uts,  Ac 

s  nitliend  un-Sea  Curiwrathm,  stek  further  powen  aa  teriactric  lighting, 
tn  su|>ply  eleetriclty  otiuide  bMoogh,  to  prmUa,  Sell  end  let  un  Uia 
motor*,  Uui|i*,  fittit  .-t,  *e  t  -  repair  ibdis  ob  <!"iisum»r»' pt  iMnisM,  to 
•xeiopt  fjlting*.  A.I.,  -  I  .ul  -i-r.  lui'j  fi  1  1  JiKl.-e!-  ur  en-  ;utii,ii,  to  make 
(jiecial  provision  wfaer*  cocsumer  has  wparate  source  of  supply,  to  die- 
cnnUnue  supply  when  p^mata  ata  ia  amer,  M  alter  drt*  it  illa( 
a:Tiiuntt,  Ae.  ' 

M.irley  Ourporstion,  to  maAe  farther  pruvi>ion  in  regard  to  their  eleclric 
liKhtiiig  uiidertakiog  and  to  enable  tlietu  to  lay  mains  in  strwta  not 
deilicitied  1  j  imblie  us«,  I*  neko  prorUloit  ia  CM**  wb*re  eoaeooMn  have 
3<7iir«is  soure*  ot  tap^,  ta  ffovHa  for  eonenanaa  wMut  ntlie*  belera 
removing,  Ae. 

In  IhelMten  bill  poner  b  aoughl  toaouU*  the  Corporation  tu  refoae 
stijiply  nt  fleoMbel  oaHgy  to  penuus  whose  payments  ore  io  arrear  and 
wlij  M|iikrate  source*  ot  supply,  to  accept  trei.if'r^  irrni  local 

aii'.hii'iiin  r  cumiHtuie* . ut  po vers  in  regard  ts  the  mp]  l.v  f  flecirical 
energy  iu  and  any  works  in  aui  dist  rict  ad  i'  >ioing  ur  near  to  the  Ixrrough  ; 
alia  to  antheriie  appileatioo  by  Corporation  for  tb*  poryMca  of  higbmv 
eduaatien  nnder  tha  ■Aneetion  Act,  1902.  of  any  nenev*  borcMfel  «v 
anthetieed  to  be  banwRadltr  tb*  pMtpoeeeeit  thoTeehnleal  Inatructsnsi  Asst. 

Beede  Om     leeli  aMtheti^  te  enpp^  alaetriel^.  Ae, 
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Shtpton  M^Jlei  Gm  Ok  aedt  {nwcT-t  U>  iiurcbRK.  gcnenttr,  |irodUM  Md 
mufls  «UK:tric>t>',  Ac. 

KKUunraeH  *ii<l  luUi^  ttljitrii  t  I'oanril  nith  to  obtain  fnnwi-ra  n 

•i>|ui/ti  UlTtrl  "niiifr.il  -  'niy  f.  r  r-l.  -1n.  ily  «i:;.ply,  tl  mijiply  twl  IH  UB  bSr* 
*^lfi:fri-.  fitti:!.'-,      ,  rxrnii'r  'inifi  frnai  di»trrt-«,  to MMtt l^CW* 

UiCitt  wiih  ihi'  -Natl  vi.nt  KUuH; .:;  i -oiijU C»'.,  Mr. 

Tr.i.li.'H  mill'. 

WigiB  Cdr|iotatioo :  To  conttruvt  tramwayi  in  VVtgio,  U[ihulliin<l, 
OmI  and  AafnUf  to  MthoriM  tmnffr  to  <terpmUao  at  tmniwnyi  (or 
pomn  lo  DMWtfiiet  tnoawavi',  iet^  Mittiaiw*!  Iqr  tK»  fl^th  I  Hm  n^lpra 
TrHiuwK}*  ActH,  1900  »od  lk)3  ;  to  modify  cr  cT'-lTjrl*  prn-.-l^inn »  i  f  sn-  .1J 
of  Trammjs  Acl,  1670  toMilhariwauppI;  of  <  >.-t-rinity  i<-j..n  l  ■> ir.,uj:li 
to  take  tnnafen  o(  hdj  un>1ertakiiiga,  w<>rk>,  ke.,  ia  regard  to  najr  area 
outaiOe  borough  ;  to  tinpowcr  any  local  authority  nrWBIO^y  aitboriunt 
to  (uppi;  elKlririty  out<i()«  burough  t<>  ti^iwfpr  the  wKnle  or  any  imrt  o( 
th»ii'  uiidertaliiDC,  w<i«-k*,  *<■.,  ii  ('«r|Kiial!<iii, *r. 

In  Ulackpo"!  Iinprornoirni  Hill  [wtver  in  aoiighi  l<>  \rvj  n  ivintribulioii 
from  L.  &  Y.  anil  U  t  N,W.  Itiilway  aw\  f'Is.i-  .r-.l,  Anzt;k 
T«ytbnai  TrainvajH  tow»]>K  iln?  1  .> tli^iQi  r ■  i i^i  inipr ' ■Tcmf nt ,  .kH' 1  alit* 
to  eopuvrcr  Ctirpuratiuii  t*i  ooc^lrucL  CtfrU^si       L  l^u^iU^  of  tr.kiii^rty5,  Ac. 

Haalio^t  Tramwajx  C-.  iMk  power  t>  cotialruct  InNtmign^  Act  in 
Haatbgi,  in  BL'tbili,  t<>  extcod  time,  to  abandon  ^jnrliiHia  of  Mlllieriwd 
liitt*  (-1  rcmrA'-;  jf-ti  j.^ii' iLM  iuifniad  by  1903  Act, 

S*«i.iiM<Vi|».Til:i.a  whIi  lu  .>  ijulra  tramway  undertlJlil^  af  lb* 8 Ma- 
net Improvemenlji  V  'I'.-du.fvaya  d.  J.<td.),  A«. 

TjrnaM*  IVkinwM «  ^  Trannad  Co.  to  imm  fmbmiM  taiilut,  tw  pre- 
voK  InipMi  «n  c  ^iuiiaoy  a  Munraad*.  fte, 

CoTenlry  Klwitric  Tramwaya  C'o.  to  exieu<I  tiiiif,  4o. 

OMbiiu'amI  SaiUlewiirth  Dixtrict Tramways  l'<i.  to  cuuatruct  new  tram- 
ruada  ifi  Mii^ile  »:id  ^i;ithzhi^,  exduJe  iwl.  4J  of  Tramway  Act, 
I'BTO,  puwer  tu  S'jilylj: i'lg--,  Hj<!e.  MoMley  and  DilkiutitU  YcaaMMfl  ft 
l^^ecindty  i;.ur.l,  to  Mustiuvt  pfoiKwed  Irumi  ..Ad,  Jkc 

Uueooi  Aym  tsrnod  Nati-wal  Tma^  Co.  art  pNmitins  a  dill  for 
amalgamatjnK  the  uodertAkiog  of  tha  atNopany  incl  that  of  Hut  Buaaoa 
Ajrpn  Vew  Iramwaya  Co.,  Ac, 

i'.iKrr  i«  .-lught.  lo  iiKorpornta  the  t^ork  Ju>  'i m  l;i  Iwsy  <'  ■  .  '.'>  oon- 
itlrupt  electric  railwaye  at  Cork,  to  enter  iut^  ivgrecmeDt*  willi  the  Ci>rk 
lilMliio  TMffiii»y«  A  UK<kt»t  Ouh  lor  fha  Mifplr  «<  lianliliity  and  le 
Micr  hlo  mrking  agroemnU  wMi  tba  Ofaat  wtMteni,  tha  Lendoa  * 
N'ortb-Weetem,  the  tireatSoulhtiii  A  Wcuteni  and  the  Cork,  Daodoo  A 
South  t'oMt  and  other  railway  compuiin*. 

Mexborough  A  Swinton  Tramway*  Co.  wiih  In  rttrad  time  f  tr  coo- 
vtiuctioii  <>f  tramway!  autboritoi  liy  their  lS<"i  A  ::  \r 

l*<irl«cnoatli  Street  Tramauyn  Cv.  to  cooui  lut,  ajiiitiuaal  tramways  ih 
G«|part«nd  Airenliike.  to  extend  lime  For  completion  of  autboriiaii hafa, 
toacqoiN  land  coopukorily,  Ac,  to  vary  lerm;>  of  Tramwaya  Act,  WiO, 
a*  to  porcbji  *  nt  tmrr.wuj n  by  Iw,!  .i',nti.iri'reii  ;  d.  H'ltrr  into  agnementa 

porchafer  u:i:lrrll*i:i(;  nf  ]  .rc  .  in  r  lif  Solf  ri  t   T  ijjwii',  >'■>..  .Ky. 

L/indDn  ^utbero  Tramway*  Ctt.  «««k  powti^tu  work  their  trainwaya 
If  (ntcbanical  pomi^  tO  d'Uatruct  generatiog  liationa,  to  acquire  laoda 
«amp«Uorily  in  Laulxtll.  t<>  poatp^ne  period  i-f  purcliiAS  liy  London 
County  I  1  u-ir'ij,  to  enter  into  agrernmntu  with  electricity  underttkiogi  for 
mpjjly  iif  eircirical  energy,  Ai-. 

Iiut^lin  L  nileil  Tramway*  Co,  1696)  tmiii  to  obto'n  avthariw  tu  take 
traoafer  o'  undertakinga  uf  tlic  JijbHo  United  nwnnya  and  DoliWu 
SMitb'ro  I)i«trict  Tramway*  <  'iw. 

Colchester  vaddittoaai  line*},  Kel^hlty,  l.ec<U  (additwoal  IrnmKayii,  Ac.', 
PtidaiT  aid  aanttepiitaB  CMMnMMM  and  Oarban  Urban  0.alrict 
Connril.  A  oMpanr  b  alas  appl^iag  far  an  «cdar  iiir  AbtiaTDB. 

JVAHiOfaiinMi  B9U 
AppUeslton  i«  JbeiSB  made  far  laava  to  Uriag  in  u  liiil  to  loeorpnrata  » 

board  of  c  laiminioaer*  for  Tbamci  harbour,  to  aa|uire  Und>.  conatrucb 
work*,  Ac,  and  t"  u**  orerfljw  water*  for  generating  electricity  and  to 
erect  electricity  wcrku,  t-j  sell,  »up]>!y,  diitiibule  an-t  (it!ifr«i»c  ilt  il  with 
"lid  plant  or  eliciri  al  ratrgj'  ijecei  >:ed,  Ac. 

Metcopolitao  I'neutnatic  Drapatch  Cu.  aeeka  authority  to  e-'tnbli*)!  a 
xyatem  of  gnninMitia  taaMpinit  Jm.,  la  Una  canatf  e(  Lmdiin.  to  aanetrM 
genera'  ing  alatim  and  mmmj,  to  aniaiN  laiwte  «ani|i«lMirl]j  at  H*anwr> 
•mitb,  A:. 

In  the  bill  of  the  I'.nst'  l  i  -t^i. nation  oddiii  tu:  j-m-rii  iin'  ^  usht  for 
«ab'»tatioii«  under  the  alreeta,  A&,  and  to  limit  the  time  within  which 
<Maw  Kuat  be  de'iniad  te  aan|Nwaliin  far  daanwi  ai<<Uig  from  the 
axaMfaa  by  tlie  CorpoMtfan  «t  Ifa  pama  nodcr  tla  PiibliB  Health  AcU. 

Aranl^  OoipantioB  an  laikiaf  pawaii  to  ran  motor  uraoibrnta. 
liflU  Kattimif  Onten, 

.\pp]ica'i(>n  ia  intended  to  >>o  made  l>y  Meeira.  .V.  li.  IliJIand,  \V.  S.  I!. 
Mel/ami,  (j.  I>.  A>ldeobroi>ke  and  II,  llnSar.  for  an  order  to  iocorpontta  ii. 
comgaiiy  to  conatntct  ani  work  light  electric  railways  ii.  N'ew«rk  dislriot. 

Miauv.  U.  K.  C.  Shann,  W.  I'.  Ttmpeat.  I'.  H  <[i:<  r  m.il  otiiei*,  are 
applying  for  an  ordrr  to  conatruet  light  railwaya  ii;  -.tie  Went  Hiding  of 
VorL<l.uc     I  tha  I'junly  of  Lincoln. 

Mill  I  "  i-\  I  iniriy  i  ouocil  are  applyitg  for  an  order  to  eilend  until 
l»ec  ixj7,  the  iieriod  linliad  f«r  awapMliar/  iwirnbata U  laada and aont' 
iJeti'  a  uf  liKi'i  railway! (MUmiiedia  Priam hnat^tfaut^atokWdMeii, 
Wood  GceeD,  Ac 

]ir.l>,GBaaaiQgway  i*  appljiagfemrtiMriiy  under  th«  LtaHlUtnapa 
Aet  to  uioorporate  •  company  l>  ceoitnwt  the  Tai  porley  and  Mmiidairaith 

I^'ght  Itailway. 

The  Wcatcro  ( Vuntie*  Light  ){iti|wa}<>  Co.  are  «pplv!iig  for  m  ordw  to 
onaalruct  the  Bitlrford,  Clorelly  and  llartlaiid  Light  Itulwaya. 

ItaUi  Kleetric  Tramwiiya  (Ltd./  are  applying  for  an  order  to  Lvi||.>rUCU 
•dditiooal  lengtha  u!  light  rmilwaj-,  to  ox  tend  buiivniug  jiwwar*,  Ac. 


Tortuiailcic,  Krd  fgelert  and  .Swith  .Snowduu  Itailway  Co.  are  apjilying  for 
an  order  to  authurixt  iIj'-  rt':'iu<lri;<  ti  in  «nr'>.iiii.-  ami  maicitetutaoe  aa  liftht 
railway  of  the  i^ttmi^  Itjiilway,  /:i^. 

LtQcLisy  LIgbt  Railway  Synd.  are  applying  (or  ut  order  to  conatruct  the 
Blytao  and  Frodinghaai  Light  Railway. 

Tha  TWiiat  Valley  Ught  Railway  CVi.  are  ap^ilying  for  an  or.l«r  to  »ary 
andeticuil  the  Tanat  Valley  Light  litilway  Order*,  ie9fland  1901.  Ac. 

Clu^xhire  Light  Ittilwaya  (Ltd.)  ari-  applying  for  an  order  to  incorpatnia 
a  i>i>minuy  to  ci>n«lract  Itgbt  railing  in  KiMtatord  aod  Warrington. 

A  I  ..ppiicatinn  for  extendlig  tuir  vailinv*  bM  batn  RWda  bf 
M  rv:<liitone  CurporaUuii, 

I'ha  lIiMBaM  and  Oiilriat  U||!bt  nuiimy  Cbw  aw  tRilf  inf  (•  «■  wdar 
I  >  aotherita  e xtenil«ei>,  Ac. 


MONICIPAL,  FOR£IGN  A  GENERAL  NOTES. 

APPOIKTMEtTTS  VAOAKT  AND  FILLED. 

WiilthntiiitUttv  l>ii«trk-t  Council  rcqitirc  an  vierliical  iMigiiiMr  ainl 
triunwayn  niaiiager  to  take  ciii>rk'«  of  their  ekctric  lightiii;^  and  lii;ht 
railu'it^'  undcrtakir)>,'!i,  Kolary  ilUO  per  tuintun ;  itko  a  (rafUc  anperin- 
daot,  aalan  1:900  per  anntitn.  AmtUmtiaiia  to  elark  nnd  aoUeitor 
(Mr.  C.  Sidnejr  Wataon)  by  noon  Dae.  10.   Sac  also  advoitiaeownt. 

.\  workinij  elcctrieal  ibreman  in  r*^()nired,  with  practical  experitllM 
ill  roiistniction  and  working  of  thrrc  wire  liglitiiig  iind  power,  Mtt* 
int;  and  repuir  of  iiiotora,  iVc.    I'artimkra  from  tii»  pruieipnl  (Mr. 

II.  UcytioKU),  Municipnl  >M:hool  otttAmAogy,  SMicvill«.atTCet, 
>fiiinOK>tcr.    Si-i-  nd\erli>>eiiicnt. 

.\n  evperii'iicf*!  wiginciir  i«  waiitod,  ns  liiat  ns^i-itiint  to  the  ciiblo 
enginc-er  in  change,  to  aitniiit  in  laying  snhiuarinp  cables  iti  tliu  I'air 
Host  and  elsewhere.    See  advertisciuciit. 

An  exporieiiecd  ajiKir^unt  t'Icctricinn  i^  ri''inir<«I  f.ir  siilnnarine 
cable  work.    Sf*  jwlvertisenient. 

.\  Iir«t-rln.i9  dranght^innn  on  h.  t.  luul  l.-t.  awitrliboarda  and 
liwitchgenr  is  requtrt'd  by  the  Ilriish  Klaetrirnl  linglnaarii^  Co.) 
Longhboroiigh.    See  iuIvcrti»vuiont. 

A  ilfniriiistni'.or  in  im  i  liiMiical  oiiKinot'niii,-  r;  requircil  for  Wtiit 
Usui   .Mimiriii  il    l  i  rim;,  nl   Itmlilntc.    8;ii»ry  i'l.'MI  per  aiinutii. 

.^ppliClll)<■ll••  (ollli;  |i|  :iiiM[i.-l  l.rf.ili'  1  11  l)oi-.-'>.   S.'e  AdVf  I  I  1 -ir  1 )  ir' I  it . 

l-'erruiiti  l.iiuiti-d,  iialiinwuuil.  Lauciii,  want  u  dran<;lits)ijan  tor 
tranefunner  dcsit^n.    See  adrertiaciurnt. 

\  dtaugfatstuoii  i»  required  for  the  electrical  di'partiiiunt  of  tlifl 
.\diniritlty ;  tutiat  iiaw  had  trainiiig  in  incctiniiical  engineering 
works,  »iipplctueiii«4  Im' expericnee  of  deM^i o(  eleotrtcatl  ina«lun«ry, 
awiteb  mnr,  &e.  ApuiMtMHia  bjr  Dec.  ft  to  Ur.  C»  U.  Wordiqgbsin, 
.Vdrairalty,  London,  HvW. 

A  aenior  oponitor  and  a  awitcbboard  elcctricinn  nrc  wanted  for 
Cilojigow  Corpomtiun  telephone  department.  .\pplicationi<  tn  gein-i;il 
nialniger  <Mr.  Johu  Mncl«e),  60,  henlicUl  ^l.,  tiloxgow.  by  Ueo.  !»• 


Dili  of  the  appliciuiti^  for  the  position  of  boroiiiih  electrical  ct\0- 
ncer  at  I'oplar  tLonduii)  the  followini;  three  gentlemen  wcn^  elioscn 
by  tlio  Kler  trinity  coimniltee,  and  from  these  the  fiiiul  neleetion  was 
to  be  u>:h1-  m  ,  .Mr.  .1.  II.  lluwilen,  of  BlacLhentli ;  .Mr.  \V.  A. 
Frikier,  oi  NlIimii  ;  and  Mr.  1>.,M,  McLeoJ, chief  an.^iittaiu  at  roplur. 
The  tiiutl  voting  at  iho  Coiinoil  uteeting  waa:  for  Mr.  Bowden,  3I> 
for  Mr.  Mct<e<>d,  IH.  Mr.  Uonrden  w«a  for  aame  yean  with  the 
iSroBinlian  nod  KcmiinglQn  Ca,,  tud  auliwifiMBlljr  aarved  with  the 
KIoeldiMth  and  QraMnriefa  Co. 

>Ir.  B.  B.  ZiMi^  o(  Aatau  Mnior,  baa  Immi  ■vpotnted  ehwf 
uKtiiatMit  electrical  eoginear  $i  Fcniwortli.  lm.O. 

Mr,  H.  A>  FImI  has  bran  nMointod  aaperintendent  to  the  Yorh- 
■hire  Electric  Pbtmr  Co ,  aim  hna  eonu-quentlv  resigned  a  corre. 
apoliding  po^iliun  at  the  power  slatiou  of  the  Mertiey  1!  lilwny  Co. 


Awards. — Messrs.  I'iielli  A  Co.,  Milan,  iibtft'?n«-«!  n  oran'J  pti/e  in 
the  group  for indiarnbber  goodr<  in  general  untl  tu>  li  I  I  r~i>  dala  for 
inaulateJ  wireii  ajid  rubieii  at  the  St.  I.oiuk  Exhibition.  Special 
■ucdala  were  also  awarded  to  the  film's  I'lU'tory  aiiperiiitcndenta 
(Mr.  K.  Caicagni  and  Mr.  I".  I'iuz/tit  HtiH  to  the  «Bercluvy  (Mr.  C. 
l'nitino\  uad  a  B«H  medai  to  the  eltief  eleelrieinn  4ln)i.  E.  lonn) 
for  a  fitter  rend  before  the  International  Ulei!tricfl]  Ccmglteesnn 
"  Inanlattng  Materiala  in  High  tenbion  Cables." 

The  Land-und  Jteekabelworkc,  A.tJ..  of  Chi-Xippen,  Geriunny, 
huN  e  been  awarded  a  gold  modal  al  the  Hi-.  Lani*  l-Aliibition  fur 
their  exhibit  of  electric  cables.  Ac. 

Belfiut.— l^ritish  Electric  Traction  (''o.  reeetitly  inquired  auto  the 
terms  and  conditions  upon  which  the  Corporation  would  MM^y 
electric  ein  rv  iit  (n  tin-  Cavcliill  iind  WhitcweU  tnuuway  line*.  Tho 
city  elci  :i.  vi  ii  in-  ,  i  (Mr.  VicUMT  A.  H.  MoCowen)  bM  hltU. 
enlrurtteil  n  nil  tii"  !i.".'i:ittntion».  • 

Belfast  Tramway  ArbitralioQ.  The  arbitrator  i.Mr.  I..  I.. 
Mncassey,  M.iiii>t.t  Iias  orriuwed  for  the  arbitratiou  proceed* 
iltgo  in  coinieetiun  with  the  trans^rence  of  the  tnUnWI^  to  the 
Corpurti,liun  to  Utke  plucc  in  I-otitloii  iu  Jiuauary. 
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Boston. -All  Hi<iiia\  WHO  liiUl  cii  Tiit'iKlav  i>;it<.  iIr  ipplkulion 
«f  the  C'orponiliuii  lor  piriuii^Niuu  to  borrow  Jt20,(A)o  ior  eleclricilic 
snpply.  The  t«wii  cWrk  (Mr.  U.  \\.  StaiiilanJ)  mud  the  Counril 
pTopoMd  to  cliari^o  Hd.  per  unit  (ur  current  for  public  liKbiin;;. 

Oab-Baak  TeltptlOBU.— <'bcliu-n  (London)  Cnuii' il  liitu  i-i  n 
»enled  to  the  pronaion  of  a  Irlrphone  in  the  I'ont  strpPt  cahinrn's 
sihelt<^r  to  facilitate  the  "  haiUiig  "  of  Tabu. 

C&mb«rwall. — At  lli>^  Itorou^li  Cmuivil  imiainc  on  Wcilncadiiv 
a  oouininnication  wob  rc&J  from  London  Coanty  Couiifil  in  rej^rd 
to  the  accoiuts  of  the  County  of  London  Oectric  Happly  Co.,  in 
irhiwh  it  ti  wnKMtiiil  that  tnr  8  ol  tho  eatafany'm  «id«r  mi^fat  bo 
oMUltma  M  oMhOng  11m  BemA  of  Tmde  to  ditoek  t1i»  aadilor  to 
tako  into  seroant  the  eirennuilnnceH  of  lh«  compony.  to  oUocato 
Ibo  capital  expended  betwe«n  areaii  of  l)io  viuimis  loclkl  antbDiitiefl 
in  wluch  the  company  is  operatin);  and  to  prescribe  that  nny  'nnrl\ 
intereoted  nhould  bo  allowed  to  appear  and  bo  bennl  )"  f('i>'  tli< 
an.litnr.  Tbn  TPfflnvrty'*  rminiiittri^  of  tbi-  [..C.C.  »ugKt'»t  tlmt 
til.  !'.iir,.ui;li  Ciiiiiiril  ronisider  th<t  •pitHtion  of  anplyinx  to  the 

IkiAni  for  making  rrgiilationii  |.o  tt»Dl  Uti»  point.,  like  MMUtuittee 
tori  thai  UmdoB  Conqtjr  CwweU  oooU  oglwith  adrantafo  nako 
rcprcMntaUoni  to  th<  Board  on  tka  qnialiaA  of  th«  reftlaal  to  (lant 
a  coinpetini;  order  in  CainberwalL  It  Waa  wwlyod  lliat  111*  UOK' 
Rpstion  of  the  Tendon  County  Counoll  W  ifned  tOt  and  that  toe 
Board  of  Trade  be  qiiproacbed  m  HnggMted. 

OHtlnIifl*.— Hm  CoaibridKe  Kleeltie  Vramway  Synd.  hu  nut, 
\v«  undcr»tand.  been  able  to  come  to  tcrnu  witli  the  local  Tcamwajr* 

Co.  for  the  nrtiuiHition  of  their  lines.  It  liaH  therefore  been  demded 
to  defer  till  next  year  the  promotion  of  the  bill  for  tlie  acini^ilion  of 
the  lines  and  their  coii\-cniion  to  electric  traction. 

Casada.— The  lUI  l'ortJiRc(Ont.)  Muiiici|Mi1ity  have  Iwcn  iinpply. 
itii;  cli-i'tric  cum  nt  for  liubting  and  tronsniisHion  of  p<>\«er  ttince 
1W2,  anil  the  total  ronaections  at  Nov.  1.  l'J(M,  were  ei|nivalent  to 
JO.OOOM  c.p.  IniiipK.  inrln  liiit;  .W  II. p.  for  motOfH.  I  In  iiiunicipaltly 
also  ownM  tlin  telephone  Her\'ire  of  the  dlMrirl,  uliirb,  iit  Nov.  I, 
eoold  boast  of  liiO  »iib»crib«'ni  unt  of  n  toljil  popiilnlion  of  about 
6,000.  Th«  wHt«r  po«'vr  of  tlii*  di«iricl  coiiipruea  the  Lake  of  tbo 
wooda,  a  water  efaod  area  of  1,000  sq.  niilee.  with  an  MU  taU.  and 
aa  wtuiiated  available  borM-power  of  40,uno.  The  Monidpality 
haa  pat  in  electric  plant  for  working;  the  iiiachincrv  of  the  Keeu-atin 
Liumwr  A  MfK.  Co.,  and  tlie  Lake  of  thu  \Vood»  Milling  Co.  are  nliw 
operating  electrical  uiachinory,  for  which  power  i<<  d^rivctl  from  the 
samt  souriT. 

Obili  S:ui  .'  ■.Ill'  bi>t  fif  »*  I'tiuiim*  la  .\^iril,  leOH,  when  the 
town,  l.iult  .uhk  Is  <  (  .1  •;.  |,  uiir.  conxunied  in  a  few  hours,  tire 
insurant-^  pr<autuiiiii  i>a\i'  been  cuusiderably  increased,  'iiie  of  the 
ineanB  taken  by  the  local  authorities  to  bring  down  tliis  ]iri  ur  nm  i« 
the  udopUou  of  olvctiic  lijflitinj,  aud  tb«  luuuicipaliiy  haw  mvil«d 
tendan  fw  thia  wwk. 

At  the  Jon*  Maria  Gold  Mim,  mar  CotUpo.  •  ayndicate  baa  a 
tentoi*  in  hand  to  cut  all  tha  jwiaeipiil  lodca  bgr  a  loo*  twud. 
ISUatrie  drills  are  being  eniployca.  driven  hf  oil  engtoBB  of  Oefnian 
manufacture. 

Dovar.~Tho  Corporation  hiivo  dc(.'idoil  to  take  u\  cr  the  power* 
nf  I'l.'  Iin.'  I  l.'lii  liailwuyg  Synd.  and  to  t\tond  tlu'ir  triuuwft> 
Kv^'.ii       !  I  nil  osliniiiled  i'o»t  of  X"JI,00<). 

Dutdalk  Tismwaia.— Till"  .htilii-ial  i>oimniitee  of  the  Iri^h 
the  IVivy  Council  heard  latit  «. .  k  iiiK.j)(i.  d  application  for  ex  ten- 
sion of  time  for  couipleUttg  tniiuwayv  autliuriaed  by  the  l>udalk, 
Klectric  Tninwajra  Order,  1897.  An  cztanBOn  of  two  yaaia  mm 
gruutcd. 

Eait  HaB.--.'\a  Inquiry  wit«  held  licre  hint  Wci-k  into  tin-  appli- 
rutirn  nf  the  Conncil  to  borrow  i'IO,M'J0  for  elix'tric  hghting 

£dilkbargh. — i'he  iCIictiic  Lighting  couuuitlee  recommend  the 
Ompomtioii  to  apmljr  for  sanatian  toafuither  kaa  of  i!W,000 for 
aitamioiM  of  the  aleetiiBity  tuadattaklnf  . 

ItiltlrtOI.— At  ft  tpuM  tUMkm  «f  Aa  COVndl  lH»t  week  the 

oflen  or  the  Nottb  Metropolitan  Eiattrir  Power  ijupj>ly  Co..  the 
National  Klectric  Construction  Co  ,  the  Tmliistrial  EllgllleeringCo., 
and  Messrs,  Foote  /i  Milne  were  nBnln  di»cu!<Md.  Ur-  llawoi  lof 
McfHra.  I!.  Ilumiuond  &  Son,  consiulting  euRineors  to  the  Connoil) 
attended  and  cvplalned  an  cxhaustiN  e  report  by  the  firm  Oil  the 
subject.  CItinmIcK  the  mcelin^  was  adiourmd. 
BlectiieltraadGaaEiroet  on  StnetTfoor— According;  to  City 

Forester  Shonnard,  of  Vonkere,  N .  Y .,  escaping  coal  gas  ib>f,i  n  piwat 
ileal  of  injury  to  street  trees,  especially  in  a  liard  winter,  aui  t.  iini 
rau«e  is  ascribed  the  sudden  death  of  vifforouH  trees  in  ftomc  of  the 
stree  ts.  In  onler  (o  infORU  llimsclf  of  tlu'  curliest  symptoms  of  gas 
poisoninR,  Mr,  Bhonnard  two  years  nj,-©  subjected"  the  roots  of  n 
•mall  tree  in  private  grmmdt  U>  n  Ktroiii;  flou'  of  son  in  the  soil 
within  the  root  area.  'Ildacaui.cd  the  duatli  of  tlie  tree  within  '24 
boors.  The  electric  cuirciit.  on  the  other  hand,  in  the  volt^iges 
need  by  telegraph,  telephone  and  tlcctric  trnniwuy  compauivK,  does 
no  binrjr  to  the  tree*,  accordinc  to  Mr.  bhonniurd,  but  with  the 
baaviar  annanto  «aid  in  deetrie  Itghtbiff  and  tratiembNion  trf  powor 


it  is  found  iliiu  ii  Ujitkiiii,'  wire  will  c«u»e  a  local  injury  by  burning, 
bnt  that  no  •t|»pi'«i:utble  «lffect  ou  the  Koneral  health  of  ihv  tree  results. 

EZOtar. — The  lUwIric  Lighting  cotiimittcu  havu  iubtructetl  Iho 
fitr  clcrtr-piil  efi|^ii(i'<  r  I  Mr.  H.  U.  Munrol  to  report  on  the  best 
Mil  iliiiil  Ml'  l.,fjiliiii;  ihi-  .-SreelK  thrnutih  which  the  trniiiwnys  will  run. 
Uigeilii-r  with  an  tiMunate  of  the  drat  coat  and  unbHeqiteiU  tnainlon. 
aniv  charKea.  The  queation  of  Mgiiting  tlie  oily  genentUy  by  elco. 
Iricity  bus  been  deferred. 

BtUbltloa.   c  iip>  t  >wu  azhibilion  waa  Opened  on  Katuiday  by 

Major-Gon.  K.  b.  l>ru«^k. 

FatAlity.— An  inquest  .  ik  h  li  ut  Southwark  (London)  llHt 

week  on  the  body  of  a  cab  Jri\er  named  Lockley. 

Deceased  was  called  hy  a  fare  aad  oroeied  the  road.  Ju«t  lui  hia  cab 
*a«  learing  the  second  set  of  tram  raib  an  eUciria  iraincar  >la>hed  into 
hixeafa.  IViewmd  waaahotoBtal  faianat,  fall  Infaontol  tbeear,  and 
V.  &i  caufbt  ap  hf  Hm  llh>||iBid.  He  dM  In  boipltal  from  fnetma  el 
the  skull. 

The  dri%.  r  ;i  (he  1.  C  i  u^n.c  ii  hoid  he  receiveda  foctuiitht  a  inHliuc- 
tloo  in  raoior-driTuig  two  yaars  a(;o  from  the  Couniy  Council'ii  instructor. 
He  was  then  mit  on  as  a"  regulator,"  bot  aet«d  driver  in  eaaea  of 
emergency  He  bad  been  a  regular  driver  onljr  a  fortnight,  but  be  did 
net  know  what  ihc  •fif-cl  timil  ^riii  He  dio'.i  iit  an;.  --ptfA  In  oun<iidored 
safe,  Thty  w'  Tc-  reni;  utod  l;y  tine,  uni  cunKi  ii'  t.  ihi  r.y. no.  ^.s>  fast 
He  had  never  been  iostracMd  as  to  the  speed  ov«r  the  vtho'te  route.  He 
knew  he  had  to  travel  not  faster  than  1  milas  ao  hour  at  the  Elephant 
aad  Caatle,  but  he  could  go  at  the  rat*  of  13  miles  in  parsing  Uapbaia 
Conunoo.  He  had  oulj  Teamed  that  hy  casual  coovantiaa  with  othsr 
dtWcfS.'  Be  knew  nothing  about  tht;  Booid  of  Tiado  Bagolatioh*.  DOT 
had  he  rfeived  n  copy  of  thi-  ilrivtr:.'  t<  i-iil  itions. 

The  jiiiy  rptiirnr'ii  s  vcrdn  i  nf  iili  n'-iil  death,  and  added  a  rider  to 
the  •"Tc<  ',  !h»t  xhme  ha4  bswii  in.»iin^  nc^Hij;,  ne«  on  tb«  part  of  ths  driver, 

Qerman  Bxporta, — Thc  Cieimnn  iiim..hhu'ry  for  the 

tirMl  tliiet-  months  of  IWM,  iucluding  electrical  machiiuii)'  (excluding 
motors),  were  valnad  at  tWifiO^  tha  valiM  of  elNtrie  niolon  batng 

£l«.'..2iX). 

GlaagOW. -Inuring  the  li  i:i  >.  ;ir  eiidi-il  'Jlltli  alt.  it  ■  7 1 (ii.'> 
passengers  were  carried  on  tlio  C\>i'i>or»tion  trauiwtt^x,  an  Inrroane 
of  ^.KHa,!!^.  Tbt  nveiraa  amonnted  to  i:a7it,101,  an  iaemaa  of 

XI«,77Vt. 

Oraya  iEmoxv  -  Tii..  t\.iit..  il  Inm  bei-n  a^ked  by  the  I,oiidun 
Coxinix  (  ..iiriril  tM  hiHli'  Imiiik  fi.r  s  jiplving  electric  current  to  tlio 
trajri.   '  I  ; '  -h-n . 

Hackney  i  Londooi  -  As  it  kns  K.  r!i  f  ound  that  a  large  niuuber 
of  rat-  jiaM  rs  •  \piricncc  dllBc^l.•^  in  tin  ling  out  for  themwlvefe  the 
average  price  which  they  will  lo  pay  for  electrical  energy 

under  th«  nxtsinmm  deiuattd  aysteni,  a  hu  id  letter  of  explanation 
has  been  apiit  by  Oie  borough  electriciJ  engineer  (.Mr.  L.  L.ltobinaon) 
to  the  local  press  setting  forth  a  simple  nictliod  by  which  th«<  avci'. 
age  price  per  unit  for  any  class  of  supply  can  be  asccrtaliu  il.  The 
particulars  fiimishe<l  in  Mr.  Itobinson's  circular  will  ct^rtaiiily  give 
conlidonce  to  the  consumer  that  he  is  nut  only  paving  no  morutlian 
i<i  put,  but  that  lie  is.  nt  the  »am«  time,  benefiting  gr»atl>  by  tlio 
>\i»(i:  <iuun  of  electricitv  for  any  other  kind  of  iUimiinaiit.  Ur, 
Itobinsoii's  circular  is  timelv . 

Helyhoad.    Au  uuuppo«i.Hl  inquiry  wasjidd  here  in*t  wn-k  into 
the  application  of  the  Couni  il  for  peimi.^aiifrt  to  liormw  X'i  .(<l)<<  fur 
cxiensioiwof  the  electric  lii^liliiif.;  nnuii...    Tin  n'UMiltin;:  .  i  ^^'lur.T 
(Mr.  IVico  White)  said  the  works  were  opened  two  uionths  a;;o,  and 
:    imikinK  i.''^>il  )ji-iv..'res9.   Basidca  tha pnbUa  U^tioK  tharo  an 

ftbuiil  IH'  p<]\;iU'  c.MiM.nuers. 

Hull  \n  ir.,;!!!;  V  WHS  held  Idst  week  Into  the  ap(  In  U'.nn  of  thi' 
("o'lijiil  I'm  ponuission  to  borrow  X'-l.ti<)0  lor  elecine  lighting 
i-.leiisionji. 

Leigh.— An  imoBpoeed  iisqntiy  into  the  application  of  the  Corpo. 
iMuni  lo  boROw £UI|11S  Inrthor  for  ciectdc  lighting  waa  bald  on 

Tuchday. 

Lalth.-  T)u'  11. >'tri  ' Lighting committe« recuii)iiicn<l  tlieCouncil 
to  iuiii.r  niMiiK  iiK  r,,  il,,.  iTiii-nitlng  plant  at  the  xliition  at  nil 

1-  ■  I     [  ,  [  L  T   11  .1  to  iH.IIOO. 

Lawmbam  London  I.  ( 'n  Wednesday  the  Council  dioidcd  to 
iniiki'  ilji'.ru-.  ftiiiiiuiitin;;  tii  1.1.11:1  agninttt  various  conipimics  for 
rtuiiatiitui^:  cimdit  and  footpaths  broloii  up  during  tlie  uiiiirter, 
including  1*6144  against  the  South  Metropolitan  Electric  Li^lit  & 
Powei  Co.,  JCWt  against  the  Postmaster  (.ieneml  and  £10  uu'ainst 
the  Naticr.  il  T-  li  phone  Co. 

U|bt  KaUwaya.--^The  Hoard  of  Tru<lv  Imvv  approved  tiic  onUr 
authorising  Ihe  construction  of  n  light  railway  from  Beltwa.y'Cocd 
to  a  junction  willi  the  proposed  lieddgelert  and  Portmadoc  line. 
These  aitd  other  liues  in  the  diatrict  are  to  Ih'  Biipplii'<l  with  1 1)'C' 
Irical  energy  by  the  North 'Wtdoa  klectric  l'o«cr  Co.  Win  n  tli<: 
.ichemcH  now  authorised  lue  completed  it  will  l>e  ptis-tl>l<-  to  travel 
by  truiawny  from  Ciirimrvon  to  I'orniadof.  tliroiijzb  the  pn.v*  of 
AberBlMlyiii  «nd  from  citlier  of  iliese  places  via  l'enygwt;yd  and 
CapelCwif  to  nattw«.yCoBdon  to  Corwen  in  tiw  ralloyof  the  Uee. 
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Kooin  Oaulr  OsimIL— Ai  TiiMl«y'«  mwtiag  it  waa  anteeil 
to  lend  £1,000  to  Woolwicli  tor  MMted  whinf  of  eonaaiiierii' 

prt'iiiise*,  to  be  repjiyublv  within  >i  voar*. 

SfiiiA  ft/r  Dr'w  ert  timl  » '..ncfwi'toj/i.— Tlie  Highways  coiiimittc«  sub- 
initterf  a  report  as  to  the  provision  of  seali  (or  Jrivcrs  and  conductors  on 
the  electric  tratncar?.  They  had  oome  to  tlie  -oncluEion  that  the  snfcty 
ui  the  public  would  b«  endan^s'sred  if  the  motor  men  vere  allowed  to  sit 
^*failB oliTing,  and,  in  the  cas«  of  the  coii'iuctors,  the  experiment  trUil 
vt  •Qoflillc;  the  men  to  rot  against  the  end  of  the  car  had  resulted  in  » 
itrgv  number  of  complaints.  The  committee  were  iborrfore  onabk  t<> 
r«eomni«nd  any  change. 

London  Oonnty  Coaneil  Tritnways.  — r«1i' ..non  ("ouncil  on 
Friilav  »l«'<'i<leJ  by  32  ■.  i  t,  >  t..  1.'  rnt  lo  .  -i  l.  i  ir  v  wliwiiii  fyr  th(> 
oiinvcrsioM  of  the  trani«SMV!>  iii  tn,-  wirwigii  joc  ld  tiie  trat  tion  which 
■  III  u.s  the  iutrtxinction  of  the  ovt'rliifoil  trolle.v. 

SieziCQ. — Tlif  State  Ciovemment  of  Micboacun  has  e!iliibli«bi  'l 
(  U'ctricity  supply  at  Mitrclin  to  s<.'rvc  i«  populiilioti  of  ubinit  li).*K)l). 
'rht  re  lire  tKi)  coiwuiners  entirely  for  lialilni',',  ihi^  tol.-il  coiiiii'i-tionM 
lit  Nov,  4  roMvaeniiii^,'  'tit)  kw.  Supply  i>  )(iM-n  thnmi^h  ikcrml 
t>uitiltH.-loni.  Than  is  no  or  ulh>-r  ilhiiiiln:mt  ii\'ail>tbk'.  At 
MonUh  tha  Sinpnm  Teknmieade  Michosiean  owm  the  telephone 
Hrrice,  wUch  -Mm  cadmnneed  in  Janliary  Uat,  and  bos  now  200 
•ubicriiwn.  la  tlito  dittnet  than  it  an  catimatcd  availabia  vatcr 
power  with  a  Ml  of  SOOft.  of  1,000  n.T, 

New  Car  Worka.— It  is  aimoniHicd  that  dia  Auaerican  Car  and 
Foundry'  Co.  have  ae<|tiir«3  a  site  iiiTiallbird  Vuk  for  «n«imi;  krffe 
worka  for  tlia  maauAtctura  of  railway  wagfuia  and  carriages. 

V*W»Tk.— Hw  Rnral  Dntiiol  Coiuwl  wiU  aapfiort  the  application 
of  a  ayndicatc  fitr  an  nadar  authiwiiiag  Um  ecmatructian  otikliaht 
ntU«ay  coniiectbt  Nawarii  with  aavnai  of  tlio  paiiahea  in  toe 
nnl  diairict. 

Oltftaia.— Tlie  cvpriiiliinr<<  mi  ilie  eliM  tricity  Hupply  iiiKkrliikiii); 
Rfconnl  animiiilR  to  i"ili2.42-l,  of  which  l"2  t  i  .'  lC  oe^  u  !^Hiu  tii>iml. 
A  further  XI4,0'A)  liAS  to  be  expeiide.i  j  i  tiif  i  ji  ipS.  lnni  of  eerlniii 
eMi'iisiona,  m  t^i'rjr  u  total  iif  AM1.WV4  ovi'r»p<'iit.  Sumiitiii  to  a 
fmlber  lo  ii    '  i  1^  OUO  is  to  bo  iipplieil  for. 

Poplar  (London).  Tlie  KUrlricilv  mmioittd-  reported  oiiWed- 
iK'wUy  that  a  settlt-nic  iil  lift-n  bci-n  cHccttil  in  riNpt-ct  to  tlit  uctioii 
briiiiglit  by  the  National  I'kctric  t'ofistruclion  t  o.  B^iiiiisl  the 
Council  for  the  recov  ery  of  £'M'>.  iniimint  of  pjiyiiii'nl^  in  ri  >pei't 
of  installations  on  pi'i:inii>i'S  of  i.'uusuiii«in«  who  have  cDitsiU  to  talio 
cleetrie  current,  and  aim  lor  th«  value  of  an  imitaUaticm  of  wirea 
and  flttingi  removed  tram  a  houae  upon  tiie  oecnpier  loavitiK  the 
prcuuHea  and  his  successor  not  r«'i|uirin(;  supply. 

Hy  an  agreement  made  between  the  Ute  li'>ar J  of  \YorkB  for  IVplnr 
ami  the  company.  tt'i>  niltnir -im  |  a^ments  in  <iue9ijon  were  to  lie  nimie 
by  the  Council  .^t.^  itjivdr-ix  \  >  th.;  Board  whether  received  from  the 
cooHumer  or  not.  or  »lui uitu . lUe  Council  was  to  use  all  proper  and 
naaonablo  etlcrta  to  secure  payment  tliereof  by  tlie  eoDBOlner.  and  to 
remit  the  aarae  lAen  paid  to  the  company  In  Jtoreinlier,  1903.  the 
Council  WHS  rwiuented  by  the  solicitor?  ir.  thu  company  to  »uc  the 
defaulting  eonHumer.^.  and  an  indemtjily  w:i  otfered  Bcain<.t  the  i' »t 
ot  any  piooecdinga  oeceaaery.  bol  no  step  was  t.ti(en  upon  such  r«i]tta»l 
and  tea  aoniBoiBy  oommMwed  their  aetkm,  wbleh  the  C  maeU  on  Jan.  14. 
IDOL  dedded  to  defend  on  the  groond  that  the  agrecmciit  was  one  inte 
which  tlie  late  Itoard  had  no  power  to  enter. 

The  terms  upon  which  the  action  hta  been  settled  are : — 

(I)  The  Council  to  afsij;n  to  the  Company  the  minimum  payments  •ii<'i1 
for  and  all  future  minimum  payments  under  the  nKrcement.  'ii  Tlie 
company  to  release  the  <V>ancil  from  nil  obligations  wttb  ngi^ril  to  the 
minimum  payments  i.'^i  Th^  Company  before  coomMMtag  prueeedin^^ 
to  enforce  payment  of  the  minimnm  payiiients  loat  ICr  amonntinh'  lo 
£'M':  78..  to  offer  to  sell  the  Installation  to  the  con^omer.i  uiii3*r  their 
p^veral  agreements,  the  prime  eo^l  to  be  determined  iti  r  l  ase.  if 
couaumen  so  wiab,  b.r  raferanc*  to  «n  arUtrator  to  be  uppoint'^l  by  the 

IiraaUant  iar  Oa  timo  taint  •<  Ac  IncHtatloa  ot  Bleeuiaai  Engineers,  or 
a  each  bther  nmf  u  the  {toonen  er  the  eantmners  msj  deilra.  (4}  Thai 
ill  coiisiderntioii  of  the  Couik  It  bfiiv..-  rftidsed  (roin  lil!  rofponsihility  in 
llic  p*-<l  and  in  the  future  in  n  -;n  i:i  ■.    ili  '  :ti;riiiiu.;ii  iit>  refi-rrwl 

to  utiiii-r  the  ii^f rcitit'iiti,  an<l  ot  the  company  uiiilertaking  ail  the 
rci-'poniiibllitieM  in  future  and  accepting  all  rinks  with  regard  to  the 
recovery  of  such  payiuc-nts.  including'  cjsls  of  any  proceedinRS  with 
n^lerence  thereto,  and  ID  farther  consideration  of  tlie  concession  in 
clause  B  tor  the  benefit  of  ooDSomers.  the  Conncil  to  coniritote  towaidii 
tlie  losses  which  the  company  will  i>uiler  in  re-^pect  of  cluu!^t'A  I.  'J  nnd  :S 
the  auui  of  £1'^.') 

Preesntatlons. — <  hi  Thur^dny  la^t  wr«k  a  pre.^ieiitatiuii  \va«  nuido 
to  Mr.  .1.  Colbran.  assialant  at  Itariiidey  Corporntio'i  eli  clncity 
wurku,  on  the  occanioii  of  )iis  iiiaiTMt{e.  In  the  abseuce  u(  .Mr.  K.  .\. 
Itaikcr  ibaroui^'h  elo  trical  I'li^iiuer),  tbc  Chiof  aaiUttant  (Hr.  J,  It. 
MuiicoiiiIh'J  iimde  the  pr^'-etitiitioii. 

The  lioliic  Biid  foreign  stulT  of  the  l>irect  Spani^ili  TeUi.jr.ipii  Co. 
havu  i!re«iil<Ml  thu  fti-eieiary  of  that  cuuipAny  witJi  a  gold  half- 
hunter  watch,  bearing  tfaa  inaeripUon:— "  Ptviented  to  F.  T. 
IVeddle,  Esq.,  a»  a  marit  of  •alcem,  hj  tlM  otalf  of  the  JNrect 
Hptnieh  TeloKraph  Cou,  Nov.  27, 19M." 

FVMtaB.'-'At  the  lacl  meetinn  of  the  Tramway*  committee  the 
aaninaar  aiid  iiianasor  (Mr,  Walter  U.  Titteiucr)  anbtnitled  a  atata- 


aimt  to  the  coat  of  worltin^  the  w«w  Cwporation  tramweys  for 
the  d)  weelie  ended  Oct.  M,  and  at  the  meelinR  of  ilie  Conncil  IimI 
week  lIk' rhaimtan  of  the  00nuuilte«  i.Mr.  E.  .1.  AndreWf  iu/i<l,!  nii 
interesting  statement  cm  tlie  aabject. 

So  far,  he  said,  they  had  evi  n- reason  to  bo  sutislied  with  the  working 
of  the  tramways  Hut  of  the  l!il  wnck*  they  had  been  working  there  were 
only  two  during  which  the  receinu  Uii  hd'ow  £o(M  par  week.  -J.fi'io.UK 
pa»«cngera  weia  aaiiML  SM,WM  car  aiiica  win  ran,  and  the  raoa^ 
were  £11,^9.  3i.  Sd.  The  esMnditai*  on  tcttte,  power  and  geamt 
expenses  and  repairs  and  muiiieniincc  was  fl..^:)!.  Cm.  3d.,  interest 
and  (linking  fund  on  capital  eipcndi^d  reijuired  £:i,K7l.  and  interest 
and  linking  fund  on  old  tramway  accriunt  amounted  to  i''3'.'.  leaving 
t'J.Kttil  IGs.  tJd.  for  depreciatloa,  ie.  The  revenue  woikod  out  at  la  :«jd. 
per  I  iir  mile,  and  cxpenditare  fineloding  interrs.t  and  »inklo^:  fund)  w^aJ 
!)  *i4'.!»d.  per  car  milt.   ILirir;:  Ih,^  20  weeks  'JH.i.l'.l'J  unit.',  ««<•  Kcneraiad. 

e<|Ui,l  ti>  r2;t  per  cir  niilo,  and  the  working  com  ca  ml  al  s  Tli'id.  A 

fiirllitr  rc<liicti(in  in  workiniJ  cost.<  is  nntieiiiAti-d,  as  the  power  Hnlin:i  lip 
to  (he  ijrcjK'nl  ha?  been  workin;;  under  adverse  cin  uuuilance.s.  The  plant 
t  >r  u  coiuid«ial>le  time  viai  w.jtking  witlnmt  cconomiser*  or  latj^iikg  to 
the  ateam  plpte,  owing  to  the  haste  to  (apply  energgrlbr  the  tntmwaja, 
and  the  eondensuiK  plant  fi  not  yet  in  operation.  The  weakly  werka 
eostit  non  i>nnden«ing--do  not  now  aaaaed  tiM.  per  onlt  generated,  and 
a  further  rtduetiiui  ih  antii-ipUnl  vImb  nmning candenaUig. 

St.  Uiehaol'a  (Aziraa).— Kleitnc  li^-htinf;  has  n  -mily  l)»en 
in;iiigur;ite»i  on  thin  inland,  iioti^l  for  itH  hpallh  iMoiti,  iit  fniila  and 
for  many  other  f.'iitiirf!,  of  iiiteiesl.  The  ■fcneriilinj!  plntit  is  water 
driven.  The  island  is  iiididiled  to  Mr.  Joie  (_'or<iciru,  «dectrical 
eiisrineer,  of  I'oiita  llel>^a<ln.  for  |Imi>  enti-i-jiri «r.  We  uxderstand 
that  Mr,  Cordi  iro  Iiuk  liiniM-lf  supplied  the  bulk  p(  iIm  rapital 
nH|im'i:-d,  a  few  oUior  lucul  iiutitbilittes  having  joined  liiiii.  There  ie 
aoaie  prabababty,  too.  thai  Mr.  Cordeiio  wiU  afaut^  oonitmct  a 
Ime  of  etoetrio  tram  wave  horn  l^ta  l>etgadA  to  Faomaa,  a  town 
fiimoua  for  ita  mioeral  Imths.  ic  ,  umX  a  pl/ire  liktdy  to  become 
fainotu  in  the  years  to  come  as  a  health  res.irt.  .\t  l-ournas, 
(icrnian  capilalisits,  who  are  al^i)  inucli  in  evidence  in  the  Portu 
Huese  iidand  of  Jtiuleira,  not  nimiy  mile*  di^liiiit,  are  iiejfotiutiiig  » 
eoni-ession  from  the  rortiiKiifiSetiiiv  eriiiiieni  for  buildinijsiinatoriiiiin 
uiid  hotels,  and  we  understand  that  Mr.  (Jordeiro  is,  anxious  to 
e.Hlnbli.'<li  the  eleclr;e  Irani wav  >i  rvicc  while  ihv  op|>onuiiitv  for  his 
bO  dulllj^  t'eluaillH. 

Sontbcnd.— An  nnopivirieil  inipiiry  w.is  held  lieio  on  MoikIhv 
into  the  application  ot  the  Corporation  for  pi  riiiiiviori  to  iKirroW 
d,\'iO,UUt>  for  (ixtensiun  of  the  ulecCiic  lighting  plujil,  luyiii;;  iiiaioe, 
Tkciinieal  dctaila  wan  aupplietl  fay  ihe  bocongh  elccirical 
engineer  (Mr.  \V.  E.  i.  Heenan). 

Stoke  Newingtoa  (London).  — ,\  special  iiK  elinj;  of  the  Cuiiii,"il 
on  Tiic«ilay  eoimidered  rcjKirla  (auilitiiiiries  of  which  liiivi  alreiulj' 
npiK'ared  in  The  Klrelrician,  Jnne  M  nnd  Not.  IM  with  reapeet  to 

eli-clrie  lighting. 

t>r.  Will  1 1 ,  diiiimiu  of  the  Eleetrialtv  eomnltlce,  moved  the  adeytlon 
and  seatinK  of  the  agreement  with  Ihe  Siortb  MelreiMlitan  iNiwer  Supply 

Of  y^f*Ti"t*<l  tr-f  \h  these  reports, 

S-vi ml  ,  : ,11  I,, T:-  1,1,  ,  ,:-ted.  and  pointed  oiil  n  ntiinti,-!  of  i-nitLLi  -:  -.^'nltih 
iki-j  tculeudeii  were  either  not  mentiaoed  otwere  insTillieiently  explained 
in  till!  rei«»rt«. 

Dr.  \Y  II  itx  mtid  that  when  a  dedaton  had  tatn  arnwi  at  to  take  a  hoik 

supply  oilers  mere  invited,  and  those  received  from  Islington  Council, 
Hackney  CouncU  and  the  North  Meiraix>litan  Supply  Co.  were  in  the 
nature  ol  teakd  tenders.  The  coinniitU'e's  Kympathiex  naturally  went  to 
the  nrifhbOMil^  Diaoicipalities,  but  the  teriiiK  of  the  Nortb  Metropolitan 
Co.  were  bo  »»ry  much  better  in  every  way  that  nothing  could  be  done 
but  recommend  them  for  acceptance.  Ihe  (oMieation  ol  thecommittee',1 
report  in  June  laat  wan  followed  by  an  odier  ot  bett4'r  tenns  by  Harkney, 
and  further  negi>tiaU<iiiK  with  the  company  re?<ulied  in  tlicni  itrn.  Ing 
to  do  whivt  M.  J  luniulpiiliiy  had  the  power  to  do  -viz  ,  \\kv  nil 
the  risk  oi  Ifae  underLikiug  iio  I  dor  as  Stoke  Newinglon  doirrd  thai 
that  tihould  be  done.  The  main  object  of  the  supplemeal^iry  tcfaene  pttt 
forward  in  the  report  of  Not.  10  was  to  save  the  rales  from  any  ri«k  wlutt. 
•  A.  r.  Ithad  now  been  arrs-  ti  I  :hia  il  iri  m-  tt  c  drat  three ye)%rs (and th« 
s'li  ply  .n  eicpected  to  cumi:nii,t<-  m  II  ,  i  iin-  ,  ,  summer  of  iy(l.i;,  and 
for  such  additional  numbei'  ot  years  a»  the  Council  shall  tliink  lit,  the  com. 
liany  aoyftfinBthacnaEBlhaaU  be  |>aid  tor  .scieh  energy  the  amount  ol 
Uie  net  revenue  wbiefa  me  Conncil  may  derive  from  the  undertaking,  and 
that  niiy  tons  which  may  occui  shall  be  borne  by  the  company.  Kuergy 
wxK  to  bf  supplied  by  the  Noilli  MLtropolilan  Co.  in  bolk.  and  Mesarv. 
Tullmt  and  Mi-venson,  the  Council  s  eonsullioi,-  rn^-ineers.  estimated  that 
one  fourth  would  come  under  the  ■Ijd.  per  unit  charge  and  three-fourths 
Under  the  Id.  per  unit  charge.  Aljuaio^tui  B(4sUifie  it  was  believed  that 
every  null  eehi  would  have  ,:  jit  Ihe  ConoeU  in  bulk  SUtd.  Uwaapio- 
po!<M  by  the  eommi(te<i  to  have  a  cap'tal  charge  of  £33.000.  made  np  ee 
Icillows:  Ciwt  of  Kite  for  transforniin,-  ftntiou  till,  building  £2.400. 
iraiiaforminx  jilant  i;i..mi.  b.ittery  Jtl.iim,  100  house  ser.ices  at  £li 
eitch  i:r»i(i  mains  1^,0,30.  Conlingeiu:,*^  at  JO  per  cent  on  the 
foreKiHu^!  iteme,  wonid  lirin  the  total  to  i:i».SW  I'hen  Iherj 
would  U'  eii^ineerinf  £730.  ana  finally  an  emoant  of  t;'J,.'>Mi  already 
spent  in  Hii^h  slrwit.  Inleient  and  Eioking  fund  on  i.2'2  oi'iO  would  bo 
1;1.,%mO  a  year,  and  salatir.<  and  wages  and  mainlcnimie  wi  re  estimated 
at  £1.0211  per  annum.  Tu  nu  et  this  and  p*?  ihr  hulk  sitjip'r  it  y  I'ld. 
per  tuiit  tisere  would  have  to  he  <o|.|  ei,,  li  wii,  ,>i  ih,'  i  r.'i  int  i',iiir--.'  4 
iid.  per  unit,  220.000  unit*.    Tbc  consumption  in  the  bnrou«h  now, 

I  Without  pobUo  UiihUnc,  wa»  M,COO  omte.  Bnt  tta  smttpoiiM  he  wtehed 
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to  impresa  oprm  ihv  Council  thai,  if  tliers  wu  any  lots,  th«  conpanj 
would beai .'  Th'  jiit  ^ut  pro|Ki!tal  was  the  fruition  of  four  ;ci»r«°vork,  but 
Ibc  Baud  of  Trade  wa«  aMsanUikU  to  a  lurge  nteot  for  Um  gr«al  dcU}-. 

■tntftiAi— Hie  annttal  dto'  r  of  tiio  iteff  mil  «ninilci3ri'a  of  ihe 
TTrlMui  Uutrict  Cooneil  deetvicity  department  took  p1«M  on 

Friday  last. 

Councillor  B.  Lawton.  chairman  of  the  Rlt-ctriclt;  rammittec,  presided, 
and  (here  were  also  preient  Coum-ill  ;r  T  'ohnit  >n,  '  P.  icbaimukti  ol 
the  Council),  Councillor  Kslcourt  vn  c  chiin'ian  of  the  Kloctricitjr  o«tm- 
luittee),  Mr.  G.  H.  Abrahams  (clerk  t  j  ls;e  CuAiici.,  ajii  Mr.  K.  Rowland 
(reaidfnt  electrical  engineer)  After  dinner  tlie  toa«t  of  tho  ('nunc^il 
given  by  Mr.  Itou'land,  and  Coanclllor  Johnston  responded.  The  tuar  t  it 
"The  EUctrical  rn  ipitiiVin..'"  waa  replied  t>  by  t"ouncjlloT Likwlon ,  v  lio 
complimented  t!  r  eVnif  ,  r,  the  inteipataod  care  they  look  in  lh».r  •lnut-, 
and  reffiT<!d  to  thu  b  icMasIul  ronning  of  the  statioo  nince  it*  opening. 
))•:  said  hi:  tonk  i  R'lat  personal  interest  in  the  work». 

Sydnef,  N.8.W.— (>it  July  H,  1W4,  the  City  Council  cuuuiieiicitd 
theaopply  of  eketrieit*  f>w  the  nmnieipel  ondaMaliiiii^  Tbe  total 
MmMcttam  ttl  0«t.  U  waa  the  equivtleat  of  19,400  8  c.p.  Iiunpe. 
Tha  dMtM  fw  Bi^int  hu  hacn  nOmei  to  miA  M.  Cpr  first 
hour  and  wL  nflOT.  Tmabaigefer  power  it  tti  per  mMk 

Telephose  Wires  Acroee  tha  Thames. -  At  the  tneetlBK  of  the 
Thknies  ConEervancy  Uiiaril  last  n  cck  it  was  Ilocid«^l,  on  tVe  reeom- 
mondalion  of  the  Luwcr  ItlviT  mid  Ocimrftl  riiqKweii  commitU'p, 
that  as  the  Nativonl  ■r«lepl)Ot»«  I'o.  had  not  executed 
Bi»rf«  nii'nt  !!i  «>!i|»<*t  of  tUfir  four  telephone  wires  acroRS  the 'I  iiamc* 
l^tlf  .i,  the-  ni.Ui 'H  hridjff!  at  Slames.  that  notice  hhouUl  bo  f(iwn  to 
thi  ti  nipaii  v  n  i|iiu;ii!f  the  removal  of  the  litius  from  over  the 
t'ii!wr%j«tor»'  pr.-'pi'ilv. 

0.8.  Bxporta.— Thn  tot.tl  \n\ae  of  tlie  exportu  ot  eU'vlricul 
nuwbinarjr  wA  pairto  of  iiMebin<<s  from  the  tJ.S.  to  the  United 
Kingdom  mlWB  was  iMl^OO.comparcd  with  £614,800  in  10(^2. 

▼sMiulfe.— It  ia  reported  that  the  electric  liRliiing  plant  at 
Valanaia  wfaieb  beloniKd  to  an  Ameiioan  company,  has  int-H 
aieqaued  by  Eii|{liah  aiu  Veneznebn  capilaliate. 

Wart  bB.— At^niaaday's  mMtiiiKof  tha  CorpunUion  pro\  isinnal 
MIKBgciiictitit  Hindi-  by  the  elvctrickl  en^tMCt  with  Ferrsuti 
Limited  for  thr  linn  to  continue  to  siip|i|y  eerlMn  special  parts 
peculiar  to  their  engin«?a  and  alternatoru  were  approved,  and  !I4 
tramway  trucks  of  either  the  Mii^^re  or  HriU  typo  arc  to  b« 
obtained  nt  a  cost  not  cxccpdinf;  tSAt  each.  The  tratuws}'  luanitft^r 
is  to  endeavour  to  arran^-  for  the  ci|uipmvnt  of  one  of  the  HCW  cars 
with  the  Kaworth  systtmi  of  rcm'ncralivt-  control. 

WlcklOW  TramWAJTS.— The  .ludii-ini  ci..iiiiiirti  f  of  the  Irish 
Privy  Council  on  Tliursiliiy  Inst  (panted  an  order  aulhorisini;  ihv 
COntmetioii  by  Lord  l-'it/.williani  nf  three  short  tramway*  to  con. 
nact  Vncklow  harbour  aitd  ratlway  ataUuii.  ClatlM>«  were  inserted 
tat  the  ^roteetion  of  tlie  Katiooiil  Telaphooe  Co>  io  tha  event  of  the 
Bnss  bemg  worked  dcctikftlly. 

WliL— The  will  of  Ur.  Henry  A.  Wiilay,  alaetrlcal  angiiK  .  > 
(Meanra.  WiUey  A  Co.,  Exeter),  has  been  ptovM  of  the  irom  valm 
of^l,84iao«.ad. 

WttlaidiB.— It  was  reported  to  the  Council  on  Tuecdity  thut 
notice  of  np|>i-iil  had  blMm  K<ven  in  ll>^  action  "  Attorm-v  (ieneral 
(at  relation  of  \Villr.t4eB  Couneil)  «.  Mi  tropulitan  Kle<:tric  Supply 
(>!..'■  find  instructions  wcr>^  t-iven  tn  take  all  nr-i-nmry  steps  to 
►  iippnrt  the  recent  judgmt  111    :  Mi.  Justice  Farw  i  II 

Workttonse  ligbtlnK.  -Mr.  l.  I  rrii-ht  had  been  ret.tinrd  by 
lhUiii:'.rni  (Loiidoti)  Ounrdiaas  u-  ih.ti;  si  oiigincer,  at  i'.'^O  per 
n!;!ii;iij.  1(1  fmpr  n  wo  all  ihe  ninobiuery,  buiivrK,  pipW  al»d  eugineer- 

)nt:»uik.  nu.\  wi'iv.i^  ^'Miiiii-rted tberswith ; alioto vsp^rt fnumti.-ti ' 

liniL-  lu  ;Ku  \'iHitiiiL;  iii-:iiittee. 

Wrezbam.  t    nin  i;  n  Wednesday  decided  toa<lopt  a  hire- 

purchase  Rysteiii  of  wirin>{,  ilie  coal  u(  thu  wiring  with  u  per  cpi>t. 
Ipar  aonuia'initsreat  to  bepajd  by  the  eoBsamar  in  ei(cbt  qunru  t  i . 
tnatafauanla,  and  the  period  to  be  further  extended  if  the  coat  dtciv  i  N 
£ilX    Exlailrioif^  r-t  n.rtiiis  wcrealao  authorised. 


TRADB  NOTES  AND  NOTICES. 


TEHBBBB  UTVITED. 

Brail/oitl  rorpsirntion  iiivit*  londt'tn  for  iiusc<'llftnou!>  "itorcs 
required  by  their  tramway!)  depnrltutinl  durinj;  year  ending  Diiv  :tl. 
I'JOo,  incliidin?  f  I.'<>STi<-;il  aef.  H^nri'  ^i,  piiints.  vsirnishfs.  Ac  Hsbtxtus 
and  insulatiiii,-  mil-,  iiii^j.iti  ].  rc-pairiiig  mat.  r  '.i.n  i  iitiiiigs. 
caslitigs,  s]'nilgs,  u\oriiead  c-i|uipuienl,  cables  and  vviri\  hitnd  tool.i, 
pfniOB  whaelti  tranaXers,  trolley  pole«  and  acoesourit'K,  irnninongery, 
OOfllt  Ae>  FoiRia  of  tender  at  the  Tramway  onicu«.  Hi,  Itndgc- 
■traelt  Bradford,  and  aampias  majr  be  inapeeied  ai  Thontbury  car 
darot.  Tenders  to  the  tpwn  tlerk  {Mr.  FVnUc,  gtavena)  by  Dec  17. 
Saa  alav  «n  advartisamanl. 


('iintijji  Corporation  invite  tender*  for  the  following  plant  for  the 
extension  of  their  power  station  on  the  extra  hi^'h-tcnsion  three- 
phast  system — viz.,  two  1,(11X1  II. c.  «lovv  speed  vertical  cnpi>u  =  tv  o 
l.KlOkw.  threc-[dia»<'  ulternnlurs,  four  Lanca.shire  lioili 
«cci!»*oriei>.  steam  and  utllvr  pipiii);,  Hvvitchbuard  f,'allery  uixi  eiair- 
ease,  extenttiini!,  to  centr»l  (ervicc  gangway,  extra  hi^h  tenaton 
threc-pbaso  feeder  cables,  ijpecificatiunit,  &c.,  frout  the  borough 
electrical  engineer  and  mana^r  (Ur.  Artbnr  Ellia),  GeatMl  Ofleea, 
The  Have«,  Cardiff.  Tonddrsio  the  town  clerk  (Ur.  J.  L.  Wh««ltay) 
by  Dec.  19.    See  also  an  wlvertisement. 

Southend  «h  S<  a  CoriKiraiion  invite  leudera  for  additional  plant 
:  their  genemlwig  atatioot  comprising  two  baOen,  one  steam 

'  I  ^  name,  one  fnal  eeonamiaer,  and  two  amtikal  faad  ptuupe.  apeei* 

■:..  n\vm*.  kr.,  frmn  tha  boeongh  cbctricitl  enginear  (Hr.  W.  E.  J. 

i  I ' xii  Lii).  Tender*  to  tlM  town  dark  (Mr.  Wni.H.  Snow)  by  Doe. SI. 

See  odvertiswuent. 

i''itOam.  (Londonl  Conneii  invite  tenders  for  supply  and  ceeetlaa 
at  their  ^'cncratini;  I'tation.  Townniead-road,  of  ft  V^OOO-VOilt  stsam 
alternator  of  l,OU<ikw.  capacity  coupled  to  Ilelljfls  engine.  SpeoiOea* 

tions.  .Vc,  from  the  borough  elrctru  al  and  consultmL'  enijiiieer  (Mr> 
A,  .1.  Fuller)  after  .'fth  innt.  Tenders  to  (■  .  t .  u  i  .  rk  .Mr.  K,  M, 
Preacott)  by  noon  'iflth  iiist.    Si*  nn  advcrliscnieat  elaewliere. 

Stoke  u]wn  T rent  (iuanliiuis  invite  tenders  for  the  electric  liKht- 
iiij;  of  a  portion  of  their  workhouse  preiniaatii.  Specifications,  *r., 
111. Ill  t  I'  rii  rk.  Mr.  C.  I>aniel,  I'liioii  Utlices.  Stiike  upoii  Trenl, 
where  t<  iidcr»  are  tu  !«•  »enl  by  l>cc.  II.    Sue  also  adverti^einent. 

KiiinhurijU  City  Council  invite  tenders  for  electric  lighting  initial, 
laiion  nt  the  branch  free  library,  Mominffside-roBd.  llsolers  to 
lir.  Hew  Morrisaa»  Tkaa  Lihiorjr,  Gaotga  IV.  Bridga,  Edinbttigh, 

by  Dec.  14. 

The  Ihibtin  f  'niffif  Trumwa'jH  Co.  invite  tenders  for  the  supply 
nt  general  stores,  including  electrical  supplies,  car  fil4<ni;s,  iron, 
steel,  castings,  oil,  4c..  for  I90ti.  Tenders  laddresse  i  tu  .  li  iiniian) 
to  .Mr.  U.  S.  TrFMilian.      LpfMr  i»citviU«-atr««t  Dublin,  by  Dec.  &. 

Kiliiuiniock  Corporation  iavita  tender*  (until  Dea.  IQ)  br right  of 

advertising  on  traincai's. 

MUhitenitr.iu'jh  Klectricity  cuiuuiittaa  require  londata  1^  nooii, 

Dec.  17,  for  pipe-work  and  valves, 

Krilli  Council  invite  tenders  by  Dec.  19  for  tnotOC'SHS,  tmdks , 
iiintiini  and  ei|uipnient,  track  sweeping  and  mtering  cars, 
,S'/t-in</en  Corporntion  nqiiirc  a  itOOkw.  stcsm  dynamo,  OT alter- 

natively  a  400kw.  strain  .Ivnaiiio. 

Tenders  are  invited  by  Dec.  I'i  for  wiring,  bell  and  telepliono* 
lilting  at  the  new  inliruinry.  Stepping  Ilill.  near  Stivkfifil . 

<l!ii'<foic  Corporation  invite  tenders  by  10  a.m.  'iJuil  inst.  for  100 
electric  IU(  l:-r  •  imiihh.  r.--  mhI  .hhiih  umI:.  Im  triiriiMayn. 

TEIiDLES  EECEIVED  AND  AOOEPTBD. 

I'.i'ifti^t  '1  riiiir.\ ,L^ -  iLiiii  r.i''i';riciiv  .'Miiiua'.ti-i'  have  dcoidad  to 
recumuiend  the  following  teiiden>  for  acceptance  : — 

Conliaat Mo.  t  teuMMMnt  ww.  ssad  bad,  Boviag  and  baoUog),  I,  O. 
Whlte*Cbt,£M0Ct48.m4d. 

Contract  No.  2  toverhe«<l  eleelric*l  eiiuipmfnfl  .1  O  Wbitr  t-  Co  , 
I'HH.HOi*.  Ii'b.  jmI. 

Contract  No.  3  (undrrgrtinnd  fctders,  telephone  and  t«st  wirse,  and 
•pare  oondults},  .1  U.  White  A  Co.,  i:(l3.'i6.t  ItV.  Sd 

Cx>nlract  No.  I  iitcam  dyruimm,  switchboard,  thrae-phase  plant,  con- 
densing plant,  overhead  traveller  and  station  llichting).  BritiMi  Wsstinf- 
house  Co.,  £ lil.iL'l.t.  OH. 

C  i/.nvji  N'  t  5  (boilers,  ouperbcalcrt,  rtirt  hunhal  xtokara,  eOOieatlMfSt 
cu.x]  an.i  ai-h  ouaveying  plant,  steam  vxl  u  )- 1  hh!  teed  pipes  and  ]Hmpi]t 
I'airbairn.  Lanaon,  Coiube,  J3«rbottr  (Ltd.),  fl'J.TtO. 

Contrast  Mo.  0  (da«Ma4>ck  daoMo  ttamssn).  BnHb  Oo.  mjBM. 

The  valos  of  the  sh  contmebi  ii  tSKflH.  9».  Si.  Tn  eewddenktiea  of 
.'•jttin^?  the  t'lrfe  cmimr'.i  ,1.  G.  Wliite  A  C^.  M-ree  to  ilMnd  €1,000 

(tiirli  t-".f  tuta.    l:l;ikii-|.-  t):  i  L"l-:|,717   is.  Hd.    l''.Tirbllir:i.  Ii;>w  cli,  CiMnbe, 

lUrbuur  s  oontraet  .Mipulatn  that  any  work  done  in  the  (irm'ii  own 
foundries  shall  be  dune  in  Relfast. 

We"!  Hail!  (Liiirl'T.  t  rniitifil  li  ivf  pliced  the  followinsf  order«  in 
coiiMi  :■!  I  .11  »iili  ,  livfif  tr.iiiiwi.y  iini^ti  ■:ctloii 

Thrti!  tjixis  over  roaiiB,  Ed({«r  Alien  iS  Co. ;  10  sets  tetniMrarr  cross- 
over roads  and  taro-oats  and  Jarrah  wood-paTine  bloeha,  W.  QiilBtfaa 
it:  Co  ;  Portland  cement,  Martin,  Earic  it  Co. ;  dniio  bone,  Bsilwey  A 
(leneral  EnKinerrlnH  Co  ;  cartage  of  material,  Kranite,  rails,  rxcavetion, 
tVi°.,  and  supply  of  sand  and  ballast,  U'.  (I.  Harris  and  S,  Wakriand ;  eight 
Mit.i .Turner's  automutic  i<oint  B<lj««trr»,  .S  lliion  .V  Snr,  £'K\  each. 

The  following  tenders  have  been  received  by  \V<-.«t  H.^r  (  ir|iatation  for 
S-l  doiible  dick,  eonipUte  traineam  with  electrical  e  ii-ipnii  nt- :  Bmsh 
Co..  £.V2H.  Um  each;  Wiltlnp.  F.liornll  A  Co  .  i.iia  l.-.n.  (alternative, 
i.Vi.?.  I7ii.) ;  Hurxt,  Nelson  A  Co  ,  £->17 ;  liritmh  Westlnehouse  Co., 
£.Vi-2.  ISi.;  P.r.:\,h  Thomnon  HouMon  Co..  i".'..  ;  Dick,  Kerr  .V  Co,. 
£.W2.  Thi-  I.  ii  h  r  .if  the  lirusb  Co.  for  ;(J  car  bodies  at  jEv'XU  each  and 
one  compietti  iiiu  luounted  on  radial  truek  and  equipped  wtih  llaworth 
regenerative  control  at  JCO'iS.  His.  was  aeseptad,  sa  «aa  alae  thu  d 
Messrs.  Diok,  Kerr  ft  Co.  for  :t4  electrical sqaipmanlsniOBOtsdaB 111  S.H. 
MeQaiM  tinsha  at  i»IS8.  Ifltt.  cash. 
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It  U  stated  that  the  Auionc«n  Cnr  aud  Vowaatf  Co.,  wlik'h 
r»ni'!it!s  sccun^l  the  cutitravt  from  tin-  riulitrjjround  Klertrir  Hail- 
wii  >  (  I ui  I.iimIimi  111  liililil  a  iiuiubi  r  <i(  slo<Tii:»ji.t<(ni;<  i  l  ur^,  lni\i' 
pUi>  I  il  ftti  cuili  !•  »  itli  .Idliii  MiicdoiiiUd  .V  S<in.  (ila^ijow,  for  the 
wholb  ot'ihi'  piit'iiiii^lic  ««|iiipiucnt  roquirnl  fcr  building  thotii  ua  this 
country),  inchuliiiR  four  Ineeriioll-8«i:Kcui)l  lur  cuiiiprcoiwrK ;  alw 
iw  IM  " Hitomler  "  piu'iinmtir  hainntars  muI  drtlla  juul  nil  amra- 
» for  rivMiug,  caulking,  vliipiiing  mmI  twrinit. 

(Loadan)  Council  have  raceivod  the  (oUowing 


tondan  for  rapdy  of  cables  :— 

tne  Co.  {iifti>"l) 


Vffviem  Bteetne  I 


SiomensBrothCTi*C'oE2,44S  4 
£2,236    9  10    Itnp.Lng.BapiilicxCo.   -i.VIH  13 

I.Hcv.VCo   3,-J<)3    C,   8    Klectrical  Co   i.'MO  S 

M.  ilelons  CaUe  Co.    I'm    «    «    C»llend«r  «  Co   a-S-fJ  11 

W.  F.  IVaaie  d  Co..    .2,618  0   0   W.  T.  Ueole;  i  Co. . .    2.!{l:t  0 

HamiiMCWBiUi  {London)  Cooncil  hava  jplaatd  order*  for  h  lOOkw. 
hranafarmers  wilh  the  BtUiah  Elaetrie  mnaHonner  Co.  at  tVM 
•Mb ;  ond  for  hi<^-t«ation  dlacriininatlng  twiich  gaar  for  Olytniuji 
with  Oowwu  (Lnnitad)  at  iSW.  10k 

Tba  tender  of  the  Alphoiu-Ciidodii  ChitniMy  CotMtruction  Co. 
baa  been  accepted  hy  Torquay  Corporation  for  tm  comtntctloti  of  n 
chimnay  tiadc  at  the  new  ^tridiy  worica  at  i'H,719.  Thp  t<>nd<'i 
origteaUy  Mcaptad  was  withdraws. 

Middledes  County  Council  have  arceptcd  the  fulIo\viii|{  toiidt^iH 
in  connection  with  the  new  ^s\  lum  ut  N«pi>liiirv  ; —Western  Elec- 
tric Co.,  niftint),  i'H.H,-,,  o^.  2.1;  llml  Aii  iiMmlnlor  slorSKC 
battery  (lli'i  l,(».',t.i  iini(;, n-  lii.nr  kUhJuhI  linlitin^;  t\|)i-  rt-lU). 
£l,(YitS.  I'm, :  nmiiitaininij  Kittfi'x  fni-  10  vr  Mia.  LTd.       (i  r  .•inimiii. 

I  iir  the  electric  liiflitiiiK  iiiclullntiuM  .it  .Mu  ruMvcMiiv  A^^hlnl  ihi 
followiiii;  tt'iKK'r"  were  iK'ccpti'ii  :  \\  (wi.lr.,  Sim'kc  \  *.'■>,.  riitini; 
plant,  i'J,:!r,l.  10<. ;  r-riU'>l  Soiilt  .V  .M.iiiriliiin.  wiriii;;,  >Vf.,  £Jt,('>U), 

\VeatiiiinHt«r  (!itv  Council  hai  accepted  the  tender  at  £70  of 
Sonderiand  A  Co.  tor  potting  tba  olactiiit  wiring,  bal^  ±9.,  at  the 
City  Hall  in  working  order. 

The  ordor  for  cov<<riiig  10  Ihennal  Ktoroge  vesseU  at  the  Woml- 
lane  xtation  of  the  Keiwiiigton  A  Kiiislibibridge  and  NotlinK  Hill 
Eloetiio  Light  Coa.  baa  faaan  plMod  wiUi  Utmn,  O.  iUiliwk  &  Co. 

Bin  rrnllMP  M*<CW  OMham  Corpoeatloa  hava  arranged 
with  Vaittjra  Limited  for  tba  hirc  purchiiiM.-  of  moiori,  startere  anil 


Tyneiiiouih  Cotuicil  have  arrani;r-d  with  Verity*  Limited  for  tlie 

birc-piirelias*.  at  inolori  and  utartin^'  .twitches. 

One  half  the  atnrtini;  mvitchcs  re<iuiri'<l  bv  ^[llnche-^t«r  Corpora- 
tion for  the  eiuning  IJ  iiio:.iji»  ha\.'  been  order. il  fnim  \'frit\!< 
I>i(niled.   The  Implored  "  Aiiton  "  type  will  be  suppUiNl. 


Mr.  Bobt.  Taut  tak«  us  to  alalo  that  all  future  etder«,  accounu 
and  eorreepondenro  rolutijig  to  oleetrieal  and  adeotiAe  in»truuicnt8 
and  iiiateriiklH  should  b«  addresiied  to  Newton  Avenue  work*,  N«w 
SiiutliirAto.  I,i>nd»n,  N.  The  prLinisea.  tX,  IIiRb  Ilolborn,  will 
nsinaiii  opi'ii  >ui  ahriw  rooiu4  (or  electrical  iiistninicntii  and  for 
peraonal  interviews  by  appointment. 

>rfi'sr».  Mountain  A  (iilwiin,  Kllon  Fold  \VorK>.  I'.urv.  Ijitics., 
[liken  iivcr  thf  biisines--,  of  the  Mcdniri-  Mf^'.  <.'■>..  noil,  hi  .id.  * 
beiii;{  electric  tratiiuny  enirineeni.  are  eontinunig  to  in.anufix  liire 
Mt<  inirti  truck'4  for  electric  tramways  and  riiilwiiysii  as  well  us  On  ir 
other  apocialitiea  (including  sweeping  and  ipHnkUnc  cars,  snow 
^u^,  Ac),  and  an  addiag  to  thia  wiainaaa  that  of  light  railway 
coginMra  aiM  aumlietnNrt  of  alcctrio  loaoiiMtivM  and  other 
oleetrieal  applbuKMa. 

Mr.  O.  L.  Bemiitiitoa  (of  Mcaen.  MeLeaa  *  Co.,  Mellwume, 
Auatntlia)  la  on  a  vieit  to  thix  country  for  the  pnrpoae  of  negotiating 
and  taking  up  ropresenUlionH  for  Aiititmlia  of  new  lines  of  electrical 
tftjod"  mill  appliances.  Mr.  !i<iiiinkrl..n  ix  general  innnuL'ir  of 
.Me!,..*ff«.  ,%l<'l.,i  an  <.V  (\>.,  anil  Lirie?!  ruiir*  rri:iiif  lli^'  f!ini  cun  Ik* 
made  to  .Mr.  1'.  CImpiuan,  ll.,p<tinui  Huum',  I.IomI  ^^\enll<•,  I'rn- 
chnrch  ntreet,  London,  K.C..  who  was  fur  nian,\  \i'«r^  mniiauier  m 
charge  of  McLean  Bros.  iV  l!i>.'i;  *  Lnndon  ai^ei)i-\.  ,Mr.  lu  iiiiiigtuu 
is  Klaying  at  the  Hotel  Cecil. 

Mr.  J.  \V.  Barnard,  4,  llreat  Winche^tvr  «troet,  l.ondon,  K.C., 
■p  tho  aole  iv;ency  for  Lomlon  and  district  for  the 
belt  dreiaing  and  gear  couiposition.   Mr.  llamard  will 
be  pleaaed  to  aalnit  aemplao  of  thaae  materiaU. 

The  n^itoied  oOce  of  the  Newoaatle  upan  Tvne  Electric  Sopplv 
Co.  haa  beaB  MBaovad  fton  SO.  Kew  Bri4g»4ttaBt  to  Boy»l 
EsdMDge^ViiUlBgB,  Newcaatk-OD-Tyne, 

MesKn.  W.  .T.  Vatry  and  H.  .\,  Ayleit,  electrical  ond  itieellMieal 
angiiiecrK,  -^.i',  FitDiani-road,  and  44,  Telhatn  street,  I<ondoB«8.>V.. 
fajtva  diatolvcd  partnership.   Debts  by  Mr.  Aylctt. 

BA1IKIVFT0IB8,  UQOIDATIONS.  *e. 
The  Arst  meeting  of  tli«  creditors  of  ITv.  Colps,  electrical  engi- 
neer, 10,  Sooth-atreet,  tiwanuva,  was  held  iu  London  on  Tuesday. 
Debtor  started  in  boainesa  in  Uwaneea  in  1900  without  capital,  but 
with  a  goaranteed  bank  ovwdrRft  of  J!lOO,  whieb,  after  18  monthat 


Was  increased  to  i.'70U,  secured  on  the  deposit  of  certain  deeds  by 
his  father,  dross  liabilities  art  l."i.7'27.  ol  wliieli  X'2.(l»*6  in  unsecured, 
a.MietH  t'Ll.  Pebtor  attributes  failnre  to  los.xi «  h\  li:i,l  ili  lii.s  and 
bn'.iiU'iiH  e\pe!iM  i  beiisj,"  ill  e\i'<  ui  protits,  o'.i iiii;  !■>  bul  Ir.ele. 
Othclill  lii  ceui  r  ai  t..«. 

,\  ri  I  I  r.  iiiL:  nriliT  hu>.  be*'ii  ni.tib  u^'nni.iC  Win.  WntMin  ,V  It, 
II  niitni:;t.:ii.  I  !i  I  I  r-.i  'iiiK,  "••>.  li.ill<Ti«':i  1 1-'  ,  S.W,  and  I  'eriii  j  .,1  reel , 
liond  Rtrci'i,  W.,  Lunduii.  The  liml  iueeiin>;  of  creditor!)  will  take 
plaae  on  Dot,  0  at  UonltnnMgr-binldings.  I/ondon,  W.C.,  and  tho 
pnbUe  asaiuination  on  Jan.  94  at  the  same  phice. 

The  lint  meeting  of  creditors  of  A.  W.  VfignMra,  RikBlgin  ny 
expert,  ««a  haM  en  Wednendtiy.  Liriiilitiaa  J803.  Aeeeto  £M. 
Une  cause  to  vbkh  debtor  ottriouteH  Ua  Ibilara  ia  the  publication 
in  the  proaa  of  atatcments  aa  to  the  injnriotn  eflbeta  of  X-ray 
treatment, 

lly.  Cooke,  electrical  irnifineer,  ll»2,  llucelench  road,  N'oriiiieot, 
l.,ongton,  formerly  of  Sneinloli,  ha.s  been  adjndtoateil  bmikr  ;M 

Claims  ngiiin>)t  C.  M.  l)ownie,  electrical  en-pneer,  I,  1:1  i  in 
Klieel,  W.C..  ."ind        lleatluille-riMul,  CrOUcli  Hill,  N.,  Ixjiiilen,  by 
l-2tli  iiiNi.,  to  Mr.  ('.  ,1.  Sitit'letoii,  H,  Stnph'.inn,  London,  W.C. 

The  li(|uidator  i  Mr.  i  e  s.  I;  nn.  -  liii  th.'  nindin^-  up  of  the  Electric 
K«ilwayaCew(Ltil.  h  i-    - 1> i  < 


I  pi  t  Thame-- 


•      nil"-  -, 
Wi  ll  ii<:lu>-il  Hurirs  iMtii  t.it.il  tliior  sp.ic 
b-ii^e.     Si-f  ad\el  I  i.«i-liirlit . 


Premiaea  to  Let    \v  u. 

street.  t'oinpnxiiiK  four  biru'-' 
of  about  7,l>*N)fi.,  are  In  ii.  I,- 

Three  nionii  are  to  be  li  t.  M-pnr.itelv  or  :is  :i  u lioli-.  in  a  third 
tliiiir  t!.it  III  ilt.\  iclori.i->treet.  W  r>tiiiii<«lei-.  s.\V.  Sn  mii  1  rtiwiiieiit. 

Plant  Wanted.  .\n  ail.ertiM  r  \s,»iits  ail)  H.i'  Ilomsb.^  -Ackroyd 
oil  eii^i:,,-.  ji  -4),niit  wonml  ilMianio  fl40  v.  190  ampc.)  by  good 

maker,  atm  u.'e  batler-.  .  «»  ilehLniml.  Ar. 

Plant  for  8ale.  \\i-t  Main  M.'.hh'  I.ii;ht!ii;,'  ;iimI  Tnini«a\* 
coiiiniiltee  have  plant  for  sjde,  incUidliij;  a  (an  c  iijjiiir  and  .Sirocco 
fan,  atoel  chimney  stack,  condensing  set,  eaatMeen  tanks,  hot  well, 
piping,  He.  Partienlarii  from  the  liorough  pleetrical  engineer.  Elec- 
tricity Work'..  'I  nekei  hIh  i  t.  I.  inilnn.  I!.     See  mIho  advertiseinenl. 

ForthOOmiag  Books.— Mei,^rs.  Kegiui  I'aul  >V  Co.  HtillouiU'C  the 

publication  shortly  of  Altomiiting  Carreot  Ungineeiing,"  by  K.  U. 
Uuyiiiood,  U.S.A. 
Qm  Rvdoear  Pluk  for  OMMHttic  BUetaidlr^The  Indai' 

trial  Engineering  Co.,  of  Kcwton,  Hyde.  Ohcahire,  In  addition  to 

tlieir  ordinap'  manufacturing  trasinoss.  have  recently  interested 
tliciuselvbH  in  the  complete  e({aipment  of  public  electric  supply 
atationa.  Two  aehemaa  whieb  they  have  at  present  on  hand  nn- 
the  Bognor  electric  llgbling  nnd  tne  Dnndalk  (Irelaiidi  tramuavs 

and  lii^luin^.  .Vt 
ISiiv'nor  a  three- 
wire  continuous- 
current  '2*20  -  volt 
system  is  being  io- 
stalled,  the  gene* 
rating  pbint  con- 
sisting of  two  105 
H.u.r.  Industrial 
"  Situple\  "  bilii- 
mitioii-.  pt»  engines, 
which  fliive  two 
(Vlikw.  •  Intiii^tnal  " 
dynaiuiis.  There 
is  abo  an  "  Jndua- 
trinl"  balaneer 
lionsler  set.  •\  simi- 
lar equipment  is 
l>i  iiiL'  put  down  for 
the  II  inula  Ik 
sihelne.  wllieh  in- 
cUiiles  the  lightint; 

of  lllaekroi  k,  the  total  c.ipacily  uf  llie  engine?  being  4110  lt.il. f..  and 
(if  the  ilMiainos  '24Ukw.  Tlie  leiif^tli  of  traniwiiy*  is  2|  Utile*,  and  4 
miles  u(  extensions  arc  being  applied  I'lr.  Work  on  botli  theee 
sobaoMa  ie  to  be  eouunoueed  immcdiatety.  An  example  of  the 
"Simples''  gaa  prodnccr  set  ia  shown  in  the  oceompanying 
Utaiatnlwk 

Btaetate  PnapiBg  VllM.  -The  International  Sienm  Pnrop  Co. 

of  New  York,  in  conjunction  with  the  We:9tin^'liaiise  Kleetric  and 
Mfu.  Co.,  have  secured  an  important  contriirt  ibr  electric  pumping 
plant  for  the  Cuin-,toeli  Mnie^.  California,  at  about  ^sii.ikxi.  The 
contract  calls  for  Iu  ■  liisl motion  eWtricHllv-diiM  n  pumps  each 
of  the  units  In  liir,  I  a  rii]iaeit\  f,.>r  lifiinj;  l,»i<X»  oalb.ns  of  iviiter  per 
mil.  .:e.  ii- iir:^l  a  |iii  --iiii'  e'luivalent  to  a  hci^'ht  of  L.'ilHift.,  or 
froiii  the  :i,U<KJft.  lexel  up  to  the  level  of  tho  south  lateral  branch  of 
the  Siitco  tiinnd.  Each  pump  ia  to  be  driven  by  on  MM  ■■!>.  ahnr- 
sitccd  induction  motor.  The  contract  indudca,  beaidei  600ft.  of 
lOin.  puinp  column  pipe ;  » travelKng  ciano  for  tlie  pump  etntion ; 
an  Mtomatie  oiling  i^-alimi ;  a  auiall  air  camprcssor  for  Al&ng  the 


Sinit 


(ias  r/u.liii  cr  I'JuM, 
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air  vbAiuborM;  a  »iimn  viiciiuni  for  dUclmr^ing  tlio  vnpiMir  from  the 
tnction  chamber i  nil  the  pipiiiK  ^"'1  va1v<>ii  of  t'vcrv  di-xoriptioii  t'i>i' 
completing  the  installation,  and  a  rniiipli  to  set  of  iliipUrate  part*  of 
the  puDipB. 

Th«  "HefKer."    >fi'Mr>'.  I".M  r»lii  .1  a  Vijruoli     liit.  »l  achieve- 

t'M-i  tllingl.V    I'OlupiU'l  niiinl::CIi  :  (^('llf-rrttor   «  (lil'h 

ii  to  replace  the  typi-  ouns'.!  j  :i  I  lu: 'ii  rtv.  We  hope  to  fcjivc  n 
detailed  description  of  tliis  in^itruiijvut  iii  our  iivxt  isnuc,  but  iii  the 
tuMBlijuv  we  lUHv  ka\  that  the  aizaoltlM  wbotoiiwtniiiMntluMibaen 
nanetA  m  r>\u,.  by  6iin.  by  12in.,  and  ito  total  wtlfht  b  mb.  It 
^•iu'ti  1  a>  1 1 1.1  lit  reading,  and  tbm  it  praciieally  no  vrror  at 
iiiliiuti  le.^ihtaiii-e  with  oa|iaeiliM  even  moeeding  am  inicroramd. 
Ttie  ncaie  o[  the  iiistniiuent  bef^ins  at  10,000  ohnu,  and  is  div  ided 
into  r>0,000  or  llNJ.UUO  ohui  div  isions  op  to  1  nieKuhiu.  Between 
1  and  H  or  ID  iiiegiihnin  it  \<  fHissible  t(i  lunipiitc  fractions  of  a 
iiiognhni,  from  III  to  ;tll  ini  (,'<ihiii'<  lu'^j  uhnni,  and  between 

:I0  nic;;olun8  and  iiiiiiiity  tu,  ■'•{)  .ind  Kx)  iiieKoluu'i  are  marked  on 
the  acale.  MinsrH.  llvershpil  A  ViRIIoIn  wiU  kmud  printed 
illustniteil  pnrtii  iilnrs  on  rri|Ui  ■•!. 

Oatalcgnee,  Ac,  -->rr  l.  I  ijw;i  i-^  ii.-.r.jiiiu  iiiLiiui  .  iK'i-.iv  .  <  1.  ,  trii- 
M^n  thk»ber,  ol  »  hieh  he  infoniis  iis  lhoiiMiii<iR  luive  bi  en  nolil  for  elte- 
tne  Hgna,  flaebmg  the  laiupe  on  and  olT  in  slnijle  letu^n;  and  entire 
mcda;  br  iUnminated  efectrio  u^i«,  giving  the  changeable  oolotir 
■fliMt;  iw Kiiit latter •WMilightm  to* lamp* in NfM  NquMM*: 
ior  •iMtria  Sage,  firadaeinR  Hw  waTinir  effect ;  and  for  other  
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The  iiuchiDe  ii«  of  strong'  constnietioii,  itiid  i-un-istji  of  nntoniatie 
nlaijr  awitehaa driven  by  a  siuall  electric  luuiur,  'the  appearance 
oftlMiiiBeliineisahowii  in  thv  accompanying  iHnstraiion. 

ArehlbaM  J.  Wri  ;  i.i,  of  aiN,  C'fiper-ttreot,  Undon,  N.. 
have  a  new  ilhiaimtt  t  pi  i.  <  liet  of  eloctneal  goodi  and  aeientiilc 
and  mechanical  novelties  jiiat  out,  and aaChrialmHUi upon  m  then 
an  many  of  these  novelties  Hiiitable  for  pmenta.  TUs  Ann  make 
aepeciality  of  these  sninll  goodi«. 

Kcw  lin**  (Ni>-  ftft)  of  entoiitu  for  Uiifh  voltage,  (100)  caainj,-  and 
capping  (irc2j  electric  li  ver  switi  hgearR  for  operiitiiij;  "evpri -as  Uft» 
lUXVi  lump  hoUlerH  for  hii^li  vnltime,  and  (1(11)  lamp  hoKU  is  (or 
Nernst  liimp'^,  hnve  h«]\  -I'lit  cut  by  the  Isli  rtririil  I  n..  I'Jl  I'J.'i, 
CharinK  (  rn~.-r.i .  i,  Lniidori.  W.f,  Tin-  hiiip  lii.i.ir-,  f,  r  Ni'-,,-.i 
lainpo  lire  Kuppln  il  with  Ihrei-  »!i>t-,  uml  llie   imr  uf  iheHc 

ttttin^H  it  IS  iiupoaaible  to  rcveru'  the  polarity  of  the  Ni  rnst  lautpn, 
whieli  i«  n  frequent  eaiijie  of  the  tila-  nient  burnin;'  out.  Tlu'  lever 
■witehKeiirn  »hii»n  in  No.  IVri  are  i«rraTi;;cd  for  two  opi  ed.i. 

The  Ciencral  Uk'ctric  Co.  have  ready  new  iiheel  U»tH  (No*.  1,070 
and  li0?9  deaMng  villi  diy  battoriee.  Leolanch*  eelle.  tu.,  alio  a 
podnl  lilt  of  «l«etrio  nfialbn. 

Iqarti  rfBHrtriatlAMMaf  Ml  HMmU.— Tba  follow. 
Uit  sivea  official  particnTare  of  the  esporta  of  BrUMi  manu- 
factored  electrical  apparatus  and  material  (including  lelegiBph  and 
tdephone  wire  and  materials,  but  not  includhig  electrical  machinery, 
whieh  ianotaeparately  speritii.l  from  Nm.  '2:t  to  .Nov.  •i'.i,  wHh  the 
potts  of  deatination 

.Mtn,  £3H  (ineludinK  jCTO  tcle^r.iph  material  >  ^/y'lca— Alexandria, 
£19t;  Cape  Town,  £437  (inelodiDK  £310  telegraph  material);  Dnrfaan, 
£943  (iaoloding  £-'iO  telegraph  material) :  East  London.  £7 :  Itozam- 
bique,  £490  (telc^aph  material);  Port  Klizabeth,  £59.  ArgentiHn— 
K  two  OS  Afm,  £^.01 1  i  incladinK  £149  telegraph  material).  AtutnUtuia— 
Adr.Ui,U>,  £l.'t;  A\!.khinil.  tl«0.  lAunccston.  £60;  Lyttelton,  £74: 
M.lhimrn.,  IT'.;  Sydncv,  i'Hlis;  Wellington,  £2, K.J  (Including  £1,.'.94 
tcJegrttph  inul«rtul\  /rni  if  — Kin  Jantiro,  £4.197  (including  £1,070  tele- 
graph material  Santos.  £'m.  <  «<i.i,<« -Halifax.  £»2 ;  Toronto,  £40. 
Taaory  Ulnml;  £2,.^<I0  (lubmarine  cable).  CAiri— Valparaico,  £liH. 
China — Shanghai,  £'J0  <  iif  i.  llt.ft'lS  ilelngraph  mslerial).  lifnmnri  — 
Copenhagen,  £46.  fntmr  l',mU}nm:.  i:i.~i  ;  Dunkirl,  Xlii  ;  .MitrBcllIee, 
£1U0  (telegraph  instruments  I ;  I'.in.",  i;20^'i  i/i4(uiuf— Amsterdam,  £'.187 
! including  £M8  telegraph  uiaterial  .  I!^^fl■l  Aeny,  £190.  India — Bombay, 
£3,Vil  (including  £l>l>.'  telegraph  Hiipiiratun  and  material) ;  Calcutta, 
£1.<I40;  Karachi.  £>.•■;  Madras,  £4-i:i.  .Ai/mji  -Tokyii.  £100;  Vokohamii, 
£70.  J/ii/f",  £101.  i'o/-rM;»ril -Lisbon.  £20  (l<'K-«r«|ili  malt  rial).  SIraiU 
SelllfHtnlt — rcnsDg, fa^l ;  Singapori',  £'i'i I  (ineluilint;  I'Hoi.  Sir^den 
Stockholm,  £')!  (telogrsph  wire)  n  hrlm  St.  I.uci.i,  Ci'.l  (Icle 
graph  material).  Total,  £b7,9iju  against  £17,0'J'.l  iu  tbu  currctpondiog 
Mdt  iMt  year  (Kor.  at  to  Dae,  1). 


PATENT  RECORD. 

S^folhmiag  Litt  o/ApfHicUunuJtr  raUmtt  and  Satetfeatiatu  ei^fciaf 
Aat  i<m  eM»&4>r  ik&Jimrm*  if  Han.  IbinaaiL  Biui  £  Vnaa, 

APPUCATIONS  FOB  PATENTS. 

NoTK.--  The  undtmniluttd  Apflbadnu»rt  not  ofm  tomtilie  uiyMCiaa. 
unHln/ltrni;-tptan<-f  ptOmplel'  '>prri<ieal!on  ""^ r nflUT aroftf n yortnUlim 
are  thru,  ;f  .•■,wr,<..N|V.il.jr4  0/  in.  •  irA«»  Cm^Ubt  ^pee(faU<»a 

acMQ^imw*  oj/ifliaUion,  an  tuUri^  it  t^xtd. 


2M85 

23,438 


TyneaKwtb.  Lb*  laO 


2Sy461 

23.625 
23,527 

83,667 
23,604 
23,61S 

2im 

23.661 

aVf>55 

23,71ij 


3.  tilXKtBTBB. 

ifti1w.'«js 

H,  I    I..  Hoi.i5«ir. 
buntion  eugina*. 

U.  Ii.  MoOM.    I  nulla)  Ion  of  coils  of  elsctrkul  spfiai'atus.  (Data 

applied  for,  Nov  21,  1603.  date  of  apptieatioB  in  V.&.)' 
&r.  Rowaaad  W.  H.  ltu>TK.  Chelsea. 


MiiTember  1,  1904. 
II.  J.  Dowsixo.    Klectrienl  radiators. 
W.  K.  HiTi  II.    Oitonl.    Kleotric  cable  eoodUL-tiim. 
K.  Uaiimx  11*.  I'i>eui.  Italy  .    Ap|>lis»ca  for  dirarKing  current  fven 
a  main  line  r  -or  ri  un«ctio(;  csbl"i  nr  win.-*. 

A.  W.  H114.  and  J.  Uaaaixcrros.   Incandeseeot  Isiupa, 

B,  taiiior  and  A.  Bam.  Inwaniiawat  laapa.* 

R.  N.  Viwaota    BaekHd  diaMBo  deetrie  maebiMe.  (Data 

anaed  «»r  Nor.  Jv  im.  dttaelaMliinlioaiB  V.8.r 
P.Wun/kav.   UwMol.  Galnalebat    '  ' 


a3k726 

23,765 
2S,7»B 

23.769 


itUMMV.   Umpool.  Gall 

Xotwnber  2, 19M. 
s.  T.  \VKa>iSR.    Unrfpool.   I>}na«<> etsetrtr  i 

I.,  KjkMM.    Kle.  trii- pnijnctioK  laiopi. 

A.  I..  DvAHUivr.    rfttOvA  r>  r  ^•l>lnlallD<'  u**'. 
A. K.<i.     I'/eviiiieij;  aparkuig  "I  liie  C"nimutitot»  of  electric 

n)..t.>r«.    (Mate  applinl  fur.  Nor.  ?,  19C3,dateof  apidicatiua  la 

(•vrniany.)' 

C.  Wtar.    UhaiMiutr.     lute  iin*'<*<l Mor.  «h  UQIb  data  of 
appUaatfeaial'K)' 

Kuvambtrlh  IBOt, 
A.  Ui  i'imlk.  Qawmgr,  inaalalbif  aiatTrflal fiif  <leiitrtr-taalialiiil 

pttrpiies. 

H.  W.  WiuM  and  But  A»uuan  KxotinaHM  Oo. 
ReeireaiagBels  far  ectiaotiog  msgnetis  imiwrltiM  t^aca 

uisleriAls. 

s.  K.  Bah»»:i>.    I.iiicj.    Ti-'lc|iLMae  ij;*tem.* 
\V.  H.  UwaritM.   Temgmktufa  ooiupeDsatiag  devieei  tor  ekatrieal 


>ri-:ci!'irATiONS  rri!i,i.->iii:ii. 

Nori — .Vtl       >!)'  -tiu'Ui  Qsn  beubtaioedat  ibr  uiiifunu  price  of  Sd, 
1903. 

16.077  II  \Nno.s.    .tutontati:  tslephuns  KwitchboanK.    II >kte  applied  feTi 

.lul/  7,1;K32.| 

22.C63  .Mahtih,  LoweoN  and  8av«iis.    Ujiiimu  cio.trii;  Dachioet. 
22,440  VaiBwaaTNBa  (K«ll<«s  Switdibeanl  k  iiapp^  Ce,).  Triaphnaa 
sjratats. 

23,100  Biirnsy.    Kleetrii-  |>otfn|ial  geWTBIIWL 

23,478       -K   Kiec-i'ir  ii  »[j«iMi>  .ioeeof  oaacgf  thraailb  epaoa  (Data 

applied  f<«-,  Aug.  23,  1903.) 
iaJMS  KToH.  Co.  |O.B.  Co.,  l  .»  ).  Starting  eaitcbaa  for  eltctric  motors. 
26^668  Fata,  StaniuiaiiN  k  I'v.  and  TuKaaavia.  Tilepbone  qiUoa. 
M^488  NAriKH.    Kleetrie  igiiit'oii  fur  internal  cofflbostioa  eagines, 
86^685  KiAi'iiE.    Klfcirit'  heatcr<. 

26,653  Fi'tT,  Bi^T  A'  rcKT.    Klretiic  igeilion  of  minerk' lampai 
26.867  (  BoaiToN  .v  i  ■;.  nml  Moii>^.-kiX.    Arc  Uiiips. 
27,360  Lb  Tau.  (Potter).    Klsctrle,  gaa  or  vapour  lamps. 
28,148  6m«t  aad  4acK.  Mtar  lAtali  er  coUtateni 

6(9  SAAaaaicaaa  KLnTUcnaTs  Aia,4Ju.  aad  BiUiBnaL 
for  df  naiM  elietrie  laadi&iei. 

2,899  .'^ratJBia.    Etwtrie  ■dgnaUlBg  far  raOvajs.    (Pate  apjdicd  r.>r, 
Fe)>.  13,  ISOSl) 

3.540  CoNSAD.    AllernatinK  current  integrating  and  indicating  watt- 
meter.    I)»te  .fi  li-il  fcr.  Feb.  20,  1903.) 
8,366  FaiawiuTHsa  i  VnU  .Siursge  Hotter}'  I'u.)    Storage  ballrrio. 
15,226  TnoT.  Method  ol  seUeting  electrical  impulses.  (Date  applied  for, 
Jttlr  II.  1903.) 

16,396  Ahii  Si«mi-n«  .md  HuUke,  A  C,  }.    Prolueing  zioc  from  MtlplMtta 

*  ilulin-i»  tiy  elect ri>ly*ii. 

17,236  WiLUia.    I'ntts  fur  conductors,  lamps,  trolley  lines,  Ao. 

17,483  llaBRisoic.  Itecaiviiw  system  for  wInliaaeeBnniBioMiaaa.  (Data 

applied  (or.  Aug.  27,  1903.) 
17,792  i:\^».i.ux  Manufacture  uf  hicaBd(M«ai  lamp*.   (Da!a  applied 

for,  Sept.  12,  1903.) 
18.949  Ssi.K.    Safety  himrd  for  live  raillb 

19.245  wk  -on  AM>M.iB!tHau,  AutoaiaUe signaliliig  (or  elaetrio  nOwty * 

•  ir  tnunsray*. 

19,tU  ILuwBRBiao,  C'eatnlUaKappitaMMfgrcleetrieiaetoni 
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THE  ELECa:RIClAI^.  DECEMBBR  2,  1904. 


CXWPANIES'  HBBTfNGS  AND  RBPORTS. 


West  Jndia  and  Panama  Telegrapn  Co.  ^Ltd.]- 

The  flftj  fifUi  urilinary  general  meeting  «a3  he  I  I  i;  Wedocinlay.  Mr. 
Walteii  B.  Ki.Mj!>r(iHti  iCbainaMi  d  tb0  CompuiT)  presiiliiu. 

Tfaa  M ANAORB  AKO  SKMUnKl  (llr.  A.  T.  Bmm)  mid  tiM  Doiioc 
eon  renins  the  uiMtlni;  »n<l  tht  M^ilon'  nport. 

The  CHAIKMAX  thru  said :  Gentlemen,  you  will  h»vc  seen  by  the 
accounts  that  tfcp  ri< :  r.-pmptH  ar«  I'-f."".'  less  than  thos*  inthei  ^rrc- 
spondlilg  balf'ye«r  o(  11HU.  The  oxprnses  arc  fSHfi  more  There 
Ihnifore.  a  dtcrea--^  of  profit  niDounting  to  £*Cim,  or  aboal  -i  per 
OMt.  of  the  receipts.  Thin  vsrUlion  U  n  Tciy  email  one  haviuf; 
ireard  to  the  fact  that  we  have  to  maintain  '21  <^lationo  and  a 
(atiy.o<)uipped  and  nec«Bnarily  expensive  repniring  steamer.  TralBc 
riH,'cii|i(  nr.  ba^'kbone  of  all  iclcMrnph  companies,  and  1  recrot  that 
there  r.n;  ii,i]re  ela&ticity  in  that  p.ul  <>(  our  inc<>iiio  Onr  cables 
cjvor  a  very  laiga  aratt,  eileodinij  {nnn  lb*  I»Uiinaa  of  i'aoania 
to  QMMiui.  It  H,  thmioK,  not  ooljr  »  mittw  tor  nRNt.  but 
»  mMMrr  tor  rarpriM.  that  tlw  tclaempbic  fMitiU**  afforded  by 

our  »y«t»m  iit<-  mt  tiimed  to  more  a<':i>iint.  For  Kw  il  purpiiics, 
6t  ull  i-.i  r.is,  i  iir  mtfi  iTc  .  ttremely  inodrral«',  snting  thni  between  some 
of  the  inlands  metHSt^e  can  be  wut  far  ltd.  a  won)  As  beiPK  a  matter 
gflWttgd  with  the  aovounts,  I  should  like  to  mention  hrn^  thut  I  have 
NOeived  a  letter  from  a  much  respected  sbateholder,  who  i:^  unable,  to 
my  reKret,  l<>  attend  tbii  meeting,  suggesting  lliat  the  inlen^l  nn  llic 
reserve  fund  ins-CKtmenta  should  be  plawd  to  re3er%«  inatead  of  being 
distribated  in  dividends  Wc  heartily  wish  we  were  in  a  ixwitiuu  to 
eimpiv  ..  iih  ihi's  nugip^ation,  and  thereby  to  i<trengthen  the  reicrvi-  fucil. 
We  did,  hM  m  laet,  place  thie  intereM  to  the  ressiva  fumi  until  J  uue,  ln'.f'.l. 
when,  after  careful  consideration,  it  audavidMl  to  pbMM  it  iBlMnrn  to 
revenue  as  keintt.  in  our  judgment,  the  eo«rB«  mail bcmlMal  to  til  ala^iites 
of  »h»nhi>liii  i  .  Hal-  rlT.'i  I  i  t  .lilnplin"  th"  •npi'r^iim  of  thf-  tiw",:rab!t» 
proprietor  would  be  t.>  e»u-e  thi-  dividrhdinn  the  I  r^;  and  .iccMUi!  j.-i  hi 
enoa  shares  to  fall  jet  further  into  ikrrrar  and  on  that  ai'<>ount  we  think 
ItlRNdAlwaawiMtBHiltl  diangc  in  the  prsseot  mode  of  dealing 
wMh  (lie  lllleiwt  in  qaaiHon.  In  Septi'mbcr  Intt.  takin;;  advant^^re  of 
■  fortunate  lull  in  our  oab]e'ic|uiring  operations,  we  chartered  our  i?s. 
"  Henry  Holmes  '  to  the  Cuba  Company  for  the  pnrposo  of  r«|>airing 
one  of  their  cables.  We  ^hall  derive  a 'profit  from  this,  which  will  \,» 
dealt  with  in  the  accounts  for  llie  current  half  yi-nr.  Tlie  chnrlcr  ter- 
minated on  Oct  y.  and  liy  a  singular  roinLldpnci;  Ihr  eahio  l>eiween 
Trinidad  and  Uemerara  became  interrupted  on  thi-  mme  day  Un  the 
next  day  there  wits  an  inturruptiou  of  one  of  the  Janiitiea  I'wta  Kico 
rabies.  On  Nov.  'J  two  other  cablei  broke  duvru.  and  on  Nov.  '.'0  two 
more.  Thi«  scrieg  of  inlerruptioa^.  ocournog  in  rapid  mn'cciKion  att?r 
tbn*  laontll*  of  uibralMn  eommunioatiOD,  mo  ooly  be  a<:oounteil  for  by 
•OB*  uniiMMl  ptqriiaal  oonditloiia  pnnilug  at  the  time.  I  am  gUwl  to 
to  kbio  Ift  intorn  yoo  tbot  all  thoaookUej,  with  one  exception,  have  «inve 
been  re|>alriid.  You  all  know  our  untortanale  experienoes  at  Uarlini<jiie 
and  St.  \'ijic(!nt.  and  tne  very  great  dilliculties  which  we  have  to 
eoutend  with  in  maintaining  c:U>les  in  thoM  vt^tcanic:  te.Afnf.  I 
■oaietinica  (ear.  bowi'ver.  that  our  friendd  in  ihe  C  I  n.' -  ii:u) 
othert  (smnected  with  (he  ('oioniei!,  do  not  so  lull>  naliw?  liow 
great  our  difliculties  Mt.  oml  Ibat  it  cosl<  tbe  Companv  thou.unds 
of  ponofls  every  year  to  mollttaiii  ita  i-ables,  laid,  a.t  "they  unfor- 
tunately  liive  to  be,  on  a  ^ea  bottom  whtt-'i  i,  probably  more  injurious 
to  Hubmarine  cables  than  any  in  the  world.  As  you  will  see  from  the 
repart,  ttw  lMiu*h  coluuitu  of  iH.  Ibvmaaaad  Ht.  Cntia  have  renewed 
their  ankaidittt  tar  »t(iilli«rtMM«tiM7«n.  I  am  wy  ulad  to  bo  able 
to  maka  IMa  ■tifofM^ry  aUtmntnt.  T  now  mow  the  adoption  of  the 
ri'owt  an<l  ac  oimt? 

Mr,  lll  NliV  llMl.MI-.S  -r,  i.nd-d 

Mr.  THOltr  asked  whetiier.  durinn  the  prencnt  half  year,  the  ri^eipts 
had  increa>vd  or  decrsated. compAn^d  with  the  cortc,p.jndiiig  half  year. 

Mr.  l'.l>MONI)S  asked  how  the  ri«!  in  thi;  pili  :  of  sut;ar  lud  iip<!rttt<^d 
to  tb«  braetll;  of  tbi^  Coinpojiy 

Tho  CHAiaMAN  :  In  reply  to  Mr.  Tliorini  s  .(ueBlion,  the  meipts 
were  «mnller  by  i:A49.  Ai  I  j  the  titezt  of  the  rise  in  Iho  price  g|  Migar 
un  our  rc<xipt£,  up  to  tlie  |<te  :  j:i  uiii-!  190  Iwiwtit  bwt  bOMt  dori«(4. 

Tile  rtsolutiou  waa  Uicn  carried  uoauiiuuual/. 

A  vote  ol  thonb  to  tho  cbairmait  «aid  dinctoM  tormlmtlol  the 
praoaodingi.   


Anm  UMtrldty  HaCar  (Ltd.). 

Thr  seventh  ortlinarv-  funeral  OMtAtt  Of  this  Company  was  held 
j.r»terd»y,  Mr.  Ht      H  k  i  M.I.E.E..  imSaing. 

The  SKCKKT  Ml''  Mi  M  \t  n)  having  read  ihi  n  it:  -fl  convening  the 
rn-i  iin-  -uut  :lir  ..Ldn-.    .  •  p  1 1, 

The  t  H.VIUMAS'  E»iiil :  Uentirmen.  on  laiaug  to  a'ldre'U  you  to-day,  i 
(eel  more  otaeerfnl  than  on  the  two  previow  OCMtioaa  when  I  hikvo  ail4 
(bat  honoor,  1  am  by  no  means  proud  of  tb*  doeoiMat  that  we  have 
placed  before  you  recording  the  result  of  our  pout  year'x  trading,  but  «r 
record  a  pruttress  in  the  right  dire  tion  and  indi'  iilions  arc  not  wanting 
that  a  moru  prosinrous  eta  is  in  front  of  us.  liefore,  Imweker.  I  If  it 
With  the  ootlook,  t  wiab  to  oootloe  my  remark*  to  the  report,  asi  l  m  ilie 
eeqnenee  In  which  the  report  num.  Our  profit  and  Kims  ai.-count  siaoa-i  & 
groas  profit  on  trading  of  C^i,2M.  Ts.  'Iliis  might  ju^t  a«  well  be  called 
net  prodt  on  trading  in  ao  far  m  all  the  eipeuwn  c>nniH:tcd  with 
the  manufacture  and  sale  of  meters  are  already  deducted  ii  f  i..  thin 
amount  It  arrivod  »t  Use  amount  written  oft  for  il' |  ifci.tiii^u  it 
cQnaidered  auipEe  by  our  auditors,  and  il  we  bare  on  tbia  item  ever  erred 

•HIM  Um  iMOfilM  «<  ibt  Omfimf  1 4o  iie(bii«it|kto  to  n^nvlMTowraA 


on  the  generous  side  Dirictor*.'  f»«a  and  managing  director's  naUry  are 
stdl  at  the  rot!np>»4  iminuijt.  Mainteoaaoe  of  pitenta  is  thi-^  year  appa- 
rently hi:-*tii  r,  jrt  ■tif'  in  iTirvl  amount  expendH  h  hipVi'T  i'til'  Thi» 
i.  1  I'l  [Tily  rrprr  -  rnr  ^  n  it  p.  -^ket  expcn^'S,  t  n*  :ii't  t  '.'  ..ot  i  nl  t  line  :>r.d 
biaio  work  of  our  staff  and  manageoHat,  ma  rent,  power,  Ac.  The  time 
Bwiteb,  Um  dovUo-toiiCautar,  tho  niooMiio  aotot ,  aui  tbo  new  altonat- 
ing  oomnl  motor  mater,  in  whieli  wo  aio  now  doing  a  onbttantial  btttinteo, 
are  entirely  the  outcome  of  the  annual  expenditure  undci  this  heading.  Tlie 
remainder  of  the  ili'in*  are  debenture  iiitore^il  and  expenses  'onncled  with 
the  issueofdebentures, which automalicullygrilMscvery year.  Aftcrdnduet- 
iD;,'all  tbescdiarges  andejjMinBr*  t';iererejiult»  ahaianceofilO.flT'.t  19».  Id. 
which  is  tlie  r«-a]  amount  of  net  protit  with  whicii  we  have  to  dr«l. 
As  the  report  sttowii.  we  have  to  ixe  £4,r.  |.>.  It.  to  wipe  out  the  trading 
losi  carried  forward  from  ItNil  I'.Ml'J.  and  in  aaiordanoe  with  the  (rusit  deed 
VI  h:i  e  to  wt  a-ide  for  debenture  i-inking  fund  fJ.iiOU  The  bmlinc  e  lh« 
I'iii.  I  I-  propnui,  and  you  are  a'lled  ii  (untinn.  should  be  us6vl  t  '  y^^y  it 
dividend  of  2^  per  oeat.  on  account  o<  the  prefereaee  dividend  in  arrear, 
leaving  01.44.  to  bo  ohtM  I«tww4.  I  imt  jea  will  a«iioi*  tb* 
poliey  o(  tho  Dlroetora  lo  not  iMlitiog  on  the  eomoatfoatl  pcaetlea  ot 
deferring  payment  of  a  dividend  until  we  lia^e  a  larger  balam^?  to  carry 
forward.  Assuming  the  coining  y^  ar  lo  b^:  nu  blotter  than  the  |i&st  y^ar, 
we  lihall  not  have  to  deal  with  an  adverse  old  balance  before  the 
intercuts  of  the  shareholderi  ran  b«  eonaMorad;  it  will  then  be  time 
to  fix  a  de^tirable  amount  to  be  carried  forward  from  year  to  year 
\*  regards  the  balant  e  &taeet.  on  the  debit  side  the  figures  are  very  much 
the  sitm'?  as  before,  with  the  exception  thtt  ths  annunt  of  debeature3 
oiit»tandmg  has  been  reduced  and  the  sinking  fund  is  increased  by  the 
iinuiunt  of  the  yearly  quoti  On  the  credit  biJ.  -.'.ir  first  item,  good 
will,  pateats,  stock  and  shares  in  Antcrican  company.  Ac,  U  increased 
by  nboat£*,00O.  Thiaii  ontiral/naMantod  (or  by  tbv  additional  build 
ingH  ereeled  daring  last  year  whioli  alio  had  to  be  (tiled  with  inachini'ry 
and  IooIh,  all  of  which  expenditure  was  sanctioned  by  vou  at  tltc  la»t 
aiwiual  nu!i>ling  8tO'-k  of  meters  and  p.irn  a  inpreii-;*!  by  abml 
fCi.nHi.  Sundry  drbtoia  and  outstanding*  Is  the  name  tt»  litsl  year 
with  th<i  exception  of  i;:i.tMH),  which  wax  owed  to  ut  by  the  AtneriMH 
Company,  and  has  <in«e  l>een  paid.  Thert^fore.  the  name  amount  ol 
OOtltanrtingn  for  an  inorea^d  turnover  is  a  satisfactory  teuture.  Thesi! 
£B,000  bave  been  Itandrd  to  the  trutleen  tor  the  deb-nt-jn^h^dders  not 
in  repnymenl  In:'  ii:  e  ririt  v.  Our  lnjuid  as.iel'"  »n>  prin-tu-jilly  the  .-ame 
and  theCciiniMMv  i>  rnivieuill,  quite  a<  souii-.l  :iii  I  r.,:  .1  l'!>fore. 
These  are  all  the  n-markK  1  have  to  uiitke  on  the  ti^utei  o(  our  bjtlanca. 
almt.  Aa  roipwda  the  ootlook,  the  bu>in<-ss  we  hav«<  done  since  ();t.  1 
joatiflea  na  in  antlelpaliaff  aoontlnuanoe  of  nound  tradii  ig  du  r  i  n.;  ths  coming 
financial  year,  unlii»  'irouiu»iiinoet  arine  beyjnd  eontrololf^ctuig  tlie  elec- 
tricalindust:..  k'  u-mi;  v  I  |  i  -  ually  am  juirticularly  hopeful  that  the  new 
alternating  Gdirenl  motor  meter  will  eaich  on  in  ttiis  oountry.  and  as  the 
factory  is  now  hqllt  ont  nndf  to  mpp^,  wo  abill  notba  long  bitoia  wo 
are  in  a  poeiUoa  to  know  whether  mj  hopes  will  bo  lealuM,  tn  toe 
meanwhile,  the  existing  clookwork  meters  lire  being  bought  in  incroase-H 
ijuantities  all  over  the  Continent  nt  pncflj  which.  I  thioK,  our  batan,:.> 
sbwt  has  proved,  are  leaving  us  a  reasonable  protit.  Dr.  Aron  hiiusolf 
and  his  .'^tafl  continue  to  give  the  miit  assiduous  attention  to  all  tho 
details  of  our  bu&inena,  and  their  hiud  work  and  optimism  tiirougbout 
the  !s-t  year  bMwbaon  omo  of  tho  moot  cnooon^png  Itatunato  tbia 
bii«int'»>»  to  mj  oolloagam  and  myoolf,  t  now  man  the  adopthm  ol  tho 
n'j>ort  and  accoon(<i. 

Mr.  ItOGKl!  W  WAI.I„\CIC.  K  0. ri  ,  1  i  ..-  n.  lii  >ii,  ai,1  said  that 
tlio  last  lew  jrears  bad  been  lathor  lean.  He  ho^d  thai  now  t(t«  Omu- 
pugt  worn  miiw  to  ontir  onoo  n  feriod  of  nwiBpentj. 

Mr.  A.  U.  GfBBOKS  aabod  what  proviebm  had  Swn  mada  againat  tbo 

expiration  of  patent*  ' 

Tlw  (.;H.\1KM,VN  repliisl  tluitthc  patents  liad,  so  far,  not  been  lo-n  hed 
in  the  bolikncc'idioet.  The  t'liinpiiny  »pint  every  year  a  oinsiileriililr 
amount  tor  new  patent'.  At  thi^  prewtnt  timt  the  pulrTii-i  in-re  moro 
valuable  Ihiin  lh"^y  were  at  the  time  of  the  in.tuguralion  of  the  (■  )nij(xiiy. 

The  motion  wuii  then  oiirric<I  iini(nimoi;slr,  and  thepujiir^nt  of  the 
'J;  )>er  cent,  dividend  on  the  ciinuilative  proli  reiie-e  shari«  w.i  '  approvi-i. 

The  retirin;;  Dirci  tors,  Sir  .lami'*  Tender,  li.vrl .  and  Mr.  Hngj  llii»i, 
were  re  electixl,  and  the  ttppi>intm<!iil  .it  .Mr.  Harry  Knhii  lo  fill  the  viii;iinov 
oaused  by  the  teiHgmuioii  ui  Mr,  H.  J,  UiuinUin,  was  conlirtued.  The 
atuUlotc  uviag  bean  ro-«leeled,  tbo  pvooeedingi  temtiotttd. 


BBITISH  WESTIMOHOUBS  EUCTKIC  k  MFO.  CO  (LTD.}  -For  the  jpoar 

cnde<l  July  31  tliv  protit  wus  l'iil,,5oO.  After  providing  forintemsl,  ACi, 
a  balance  of  £'2,&)'i  irinaini.,  which  tlicdiicctor>  propose  t"  carry  forward. 
A  coii>iderubIe  aum  for  the  niaintrnanco  of  largo  machine  toolD  t  i  "  K  (  n 
chitrgcd  1 1  rcveuue,  and  lalleriy  pattern^,  drawings,  .Vc  ,  have  been 
charged  to  rovonuo.  The  din-ctora  tliereforr  consider  that  tbo  £iO,MO 
provided  for  depreciation  iii  <ul)icieiit.  The  buildings  have  been  WoU  nato- 
tained,  and  no  special  proviKli  ii  f  >r  depn.viaiion  thereon  ii<  at  preaeut 
considered  necesaary.  Tlie  bu.ir  i  li .  i  t  deemed  it  nwe^sury  l:i  write  oft 
depradatioo  on  patentii  in  view  ol  ru;w  one^t  tliut  have  buvn  taken  out. 
TMnmh  ofataiBod  at  tbo  eiose  of  thin  the  lirM  eompleie  ]Poar«l  maMU 
(aoturing  baa  ahown  that  tlie  gxiieml  expense  and  cmtlay  Incident  (o  the 
development  reiuiie-l  in  connection  with  tli<i  c<>iu|>aiiv'n  plant  at 
TratToid  I'ark  han  been  mueh  ^Toater  than  tho  iii  iitagenient  antieipate<1. 

Ttir  v.uv  d  ;tnd  In  ;k  l.lfVe  deL'IV"'-  Tinvf^l  t'h :il  • ''T  f^^'  WDfk  filleler- 
U-,k''i.  'II. 'le  th.ih   11   _\  Pu:    !iLM  It  [uiled  lidijltiH:..,   .■:  »■■:  .11  pi  i    i uf  ruany 

kind.-.,  .in.!  Ui-j  c.\pen>c  lu-ii.  with  in  forming  liie  utg.4iii.-nUoii  required  to 
e^<■CllC«  such  work  ha-i  in-ol*od  eonaidonble  outlay.  Thi*  expenditure 
has,  however,  placed  the  factoiy  in  an  advanta^-cotis  position  to  exeeate 
orders  in  the  fuloic  lor  large  generating  unit  Th  •  !iuni-*p»ti(>nt  baa 
been  active  in  perfecting  the  company's  organi  .n'l  ii  ■:■  i  :  I'  luirtnieiota, 
and  improvanwnt*  UMieriaUjr  curtaUtog  maoulocturing  costs  and  diini- 
nMbliiB  leWiiB  wsA  MmiRlHiiiMMi  •xpaniwi  h»ve  lonlitii  A  taw 
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kinoant  o(  work  is  now  being  turtini  nut  for  a  somllrr  amoant  of  Ikbmir 
limn  lormcrlr.and  n  maitrr  of  i  tiipu.taDcn  is  tttat  the  propnitinn  '\t 
CudtncU  eiecated  in  the  works,  compared  with  finubed  material  pur- 
dNMA  Irmb  oUmt  nMofacturcni  to  AU  raoh  cootaaata,  ia  InefMnng, 
whOa  at  tha  aama  time  ihr-  mari^i)  of  profit  on  work  creeolad  In  tna 
buiorj  ie  mniint'  opwun!?  \Vhil«  it  Is  not  possiMr  to  dn  laro  a  di»  idrn<l 
upon  th'  pr'fiTi'Tu'c  sharn*.  th«  oiitlooii  unr  ivhirh  <':n:onrni;r ^  tlir- 
directori  to  look  (nrwiiriJ  u  nn  improvi'riM'nl  duriiiK  th«i  current  yrar 
Ordm  rfcffivrd  ilurin^i  the  .T<>»r  i-ndcd  July,  IW)8.  were  ot  the  ruluf  of 
X9S2.000;  durinn  t)i»  year  t<>  July.  l'J03,  il,6ii7,II  I  ;  anddurioR  the  year 
ended  Jaly,  ItNM,  X\K!T.!iM  UuHiik  the  ye*r  under  review  boHineet  wu 
inactive,  and  few  lurirv  contracts  wi-re  |<la<wd  :  but.  notwithxlandinc  the 
general  di  iirrs.sion,  Ihi'  ki^'ti  e<inipetiiinn  lit5lw«'ii  luanufarturprs  alliome 

and  tih'  Mr'iT'i't-'  ^'^'^t     .  f  C-.llillli*':a.ii   I'r:ll.-l         M'lMjre  BntlHll  I>U^ill*'ttrt. 

the  company  hiu  taken  otdera  duriuK  tiie  lir«t  three  montlti  of  lliu 

irniMpnahinfiy^  aonpsNd  «iUt  tmfiM  tar  the 

BtnUlf  UMRBD  — The  dim^tor*  in  their  report  to  IIm  jaaraoded 

}uly  31  regret  thai,  in  eoniin|ucner  of  the  drpreesed  ilato  et  trailp 

Ihrtmghout  the  cnutitry,  rtsjiin^d  prtilil  hai  tu  l»i  rrcnrdcil,  hiit  thi>  yint  s 
\surk,  :n  ihr  ctrcutijatAiR'e-i,  may  Im  i  .  irati-  h-,1  t.ntlsfa3'orr.  'ihc 
inL'ri:4u<cd  dcvelupiuxul o(  the  hu»iu<»>  l>ai<  nvccKiutatrd  a  (nuiU  addilMr 
to  bmliiais*  Pbwl  to  nMet  re<|uireni«nU  ot  etisliag  oonlractx.  Att<'r 
paying  dinolon  tees  and  mauamiuK  dirc«tor*'  aalariea,  the  profit  «:i 
£:U.197,  whieb,  with  £KH  brou^lit  forward,  makes  £3a,0Sl.  lulen- i 
alxwrlM  £7f600,  and  div  id«nda  of  7)  |>er  <:ent.  on  ordinary  ihara(£ll,?.'>iii 
have  lieen  paid,  leanog  £13,'^1.  Th«  directors  pr<>pi<>e  to  pny  a  fiiriln  r 
3)  percent,  on  the  ordinary  EhareA.  makiDg  1(*  pL'r  >  utu  .  and  xiu.nrit; 
JC^l.T'iO,  to  place  !'-'>, <>!»0  to  reserve  an-l  to  pay  a  Ljuu-.  u(  lij  i>fr  l  eul.  on 
the  ordinary  share-  .ib  i  hini;  t':i,7'i(i,  carrying  forward  £"h1. 

IHDUtTBIAL  STOKAQE  BATTERT  STMBIOATI  (LTD.  .  .\t  an  extraor- 
dinary meeiiogoo  We«lD«-i<day  the  ebainnaa  (Ur.  C.  Temperley  i  said  the 
reaolotlons  paiund  at  the  nirctini.:  on  Kov.  14,  giring  the  directors  power 
to  divide  the  1h  lt'.i;i  ^larcx  of  11  carli  at  prrfcnt  unissued  into  -hares  ot 
lOs  each,  and  ii^tu  rcdui  itiK  lh«  e4i|iil.il  (mm  ilim.Oi  O,  in  81  .'"17  shurcs 
of  £leaoii  aod  aT.lMiabarei  of  10a.  cjtch,  to  in  Ut»,U<j-J  abarc  -^ 

ot  lOfc well wmwiWM*.  BawMtaaoytoavthaltlMdliMtaahna 
00^  TMilwi  itivllwyaM  Ik  MV  iDuim,  tmi  wtat  lha  ilwwfctM<i 
«tn  piMMnil  l»  •one  tsnnid  aii4  labMlbe  Hmrum  aolUiM  •!<«  to 
4»  tatkfOa  Hkcma  aa  to  Iha  wall. 


HKV  OOHPAMUS,  miUIOBY  RBTUBM8.  LIBH8 
UGItnUD,  *e. 


*  WDLAND  MOTOR  OMNIBUS  CO.  (LTD.)  «><'.■, 1181-)  — 
Reg.  Nov.  26,  eaptlal  £tiil).UOU  in  £1  xharea.  lu  adopt  nn  BKrei-ment  and 
to  rarry  on  the  buaineia  ot  niolor-ear,  omnlba*,  van  and  cab  propriotorx. 
carriers  of  paiMngerx  and  goodn,  omnibna,  motor-car.  tnu-k,  locomotive 
tnl  vehicle  builJers.  eogineei-i.  luanufactarors  of  accumulator*,  dynamo* 
and  other  things  for  the  manufacture  and  cquipmcul  of  nuch  vciii>'tm,  .Ic. 
Fir-t  directon  an  W,  J.  Tavlor^.  Joirdaii,  CC,  J.  Oiltj,  W.  liobetta 
aiui  E  X.  OUvivi.  Bag.omw,  Wiaaheatic  Hamt,  CotaM^zaw.  Bb- 
mitigbam. 

CHEIBIKE  IIOBT  1UILWA1S  (LTD.)  (H3,6CU. )— Ucg.  Xov.  SS,  sapilal 
£l,t(k)  in  £1  shares,  to  obtain  an  oidtr  autboriainf  flonatmetion  of  fi);bt 
failTCtja  ID  Cboehiro  or  clMwbere  in  the  United  Kingdom  or  abroad,  to 
•ioptui  agreement  with  K.  11  Scatter,  and  to  cany  on  the  busineea  of 
light  railway  proprictiirs.  manufjriurrt-t  nf  and  draleii  in  railwajr  and 
lnimw»y  carnagwi,  mutor  i.a  ,  kc-  ii.Miiw«  nn«l  engims,  Aa.  Krst 
ditei'ttiT-  nre  J.  (!ai<:n,  II  <li'  ■  i       ui  1  U.  11.  Si-.ircr. 

LINDBEY  UGHT  RAILWAY  SYKD  LTD.  i^^J,!.:!!.  lli  h-.  Nm.  '.'1 . 
cnpi'-il  t'l.i'KHI  ill  £1  wj  iir,-,  to  imply  (,  i  ai;J  uli'.iiu  au  indt-r  (or  a  li  'hi 
r,,ii.M>;,  !■<  i.M'.ii  1  l'.iii;t  iinil  l':o'.liii>iham  (l.iucs.),  and  to  carry  mi  Hurni'. 

KOBIIBON  ^LTO.} 


NICHOLSON  * 


Hi.iul.)    Keg.  Nov.  2»,  capital 
I,  I*  aan*  «a  lha  koaiMta  of  dMirioiaaa, 

en.mamuaetarern  of  and  deitleri  In  akclticalappwratiis, 

■.1  "  t  ^v,  - 1  .,!:  ' i  ■ ,  I  'ndon. 


Gin 


Aa,  Beg. 


KEMOKANDA  (Dm.  1).— Bank  ntoS  per  crnt.  (kiccc  April  31.  l'.KM 
Prioe  o(  nilver 'J7;d.  peror.  Consols  «'*.,  hh,'.  i.d.  (or  mnney.HHj— 88; 
s.d.  tor  account ;  per  cent,  annuities  -^Vt  •'li  i.d  Sti-i  k^  iind  Sfaarea 
Coallaaation  Days.  Dec.  IS  and  2h  ;  lickrl  Liav>,  l>e<.-  U  and  31): 
ri^  Dafib  Daa.  Ifi  and  aO;  Hining  Sbaxe  Oanj-ont  Daji,  Dm.  13  and 
<7. 


•  fOWER  0A8  CORFN  LTD  :  h.  or.i  ;, Hi,.  pn,i  vnir  %v;i~  f  Id.l 4 (, 
uai  a  dividend  of  H|  per  cent,  is  rioorumeiided  on  the  ordinary  shares, 
Tha  (lank  to  Bovth  liiaiiMdaliin  Hoaiiaat  Co^'a  flint  aeotml  Matlon  iaon 


The  Stock  F.iclianKo  eommitlea  Imva 
ft  tarlher  biaae  of  3,733  £.*>  fully  paid  wdinary  shares  of  the 
IVmHJray*  Co.  {/.'<'.)  10  bo  <iuotc<l. 

WLWIAFH  00.  (LTD  V- An  iatcrira  dividend  (payable 
Pee.  ai;  <rf  3a.  per  ahare  (or  at  the  rate  ot  6  per  wot. per  aoniun  tu  faw) 
baa  been  de oland  Igr  the  quai  tcr  ended  8ept,  SO  ImI.  Tb*  tlMUfw  hOOka 
ajpa  elgaed  turn  Mill  to  SOlh  iatt.  IncliiiiT*. 


tuamo  nuunrAT  tm  kailwat  TRAmo  bmsri. 


AlMrle 

Ajv  . 
BwtMlef 

Uarraw  —  —  „„  

Bath  EliKSrir  Tr«m»,  I.ld. 

e«Xl>r  l/l>,lrle«  Cmitiell  

BlrkwiiiMt .   

BImlaiMa  OMyenllaa~. 
BbmlagbaBllMnme  Oo. 


Sot. 


Bttr-kteel  OerimMca 
BiHkpaal  snlVMinsl... 

BtMk)i'L8LAaaMtI«lhH 
BolioB  OoepetiMsn 
BourncoHiuli  Oananllfl&.i 
ItrtAlurJ  Cjipeiaaea 
BrlctiUB  Ogiyoattm 

Bdibase  Tnmnj*  ^ 

IlriaUil  Tr*DU  A  Cuitepa^, 
IlDLD:a  Arr«  A  Dotenao  ..| 
Jiam-rj  (.'iirv«r«UaB..MM«-] 
HiirUili  C'iirt>:irkUijcl 
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£\'KN  British  industrial  coDcerus,  ptUy  finauccd  by  Amoiican 
and  oondiicted  bf  Amanno  InrniiM,  ai«  not  exempt 
from  tbu  presiut  <1>({>ressioi)  in  trade,  auJ  the  !>!  itisli  Wcating- 
houM  Co.  has  apiMweutJy  mffored  as  severely  as  my.  At 
«n  evwtt^  W  tnde  fa  aid  to  be  one  of  tbe  mum*  of  the 

Ciimjxany's  present  unfortunate  position.  The  cluiiriu.iii,  Mi. 
W.  L  BucHiLNAN,  at  the  annual  gaueral  meotiitg,  wae  not 
ondidy  optimutie  nor  did  he  prepare  the  ibareboiden  for  any- 
great  catastrophe.  Hu  merely  oxpkiocd,  as  many  cluimeu 
heve  done  before,  thai  rcaulta  Hcured  during  tiu  early  ;ear«  of 
tiie  Iffe  of  any  krge  induitriel  eirtarpriae  ere  not  eonduaive  as  to 
Arhat  iU  future  will  bo  ;  hu  also  expressed  tlie  view  that  the  large 
warluat  Xraffiwd  Park  would  not  befoumi  toolaise  for  the  work 
whieb  would,  "one  day,**  eome  to  them.  But  be  M  not  cve» 
give  an  approximate  idea  as  to  when  the  "  one  day  "  woiUd 
teb  Mr.  BrnHANAN  admitted  that  the  chaiacter  of  tJie  plant 
bad  bean  "  appiki  antly"  too  aortentive  at  the  outset,  and  that 
this  gave  rise  to  a  similarly  too  extensive  org.misntion.  Later 
on  he  referred  to  foreign  competition,  and  explained  that  the 
trouble  was  not  so  much  the  actual  amount  of  business  obtaiued 


by  forfi^n  lirm*  in  competition  with  Pn'tish  one.',  as  the 
intluence  which  the  p^-e&euce  of  this  competition  had  upon  the 
prioae  quoted  by  Britiah  mennieetnren.  It  beoane  neeameiy 
for  the  sale*  ilejiar-trnotit  of  rhr-  mmiiany  "  to  try  in  :iilvauce 
to  discount  this  unknown  outside  price,"  and  this  tlepartmeut 
haa  apfwraatly  iKtber  overateppad  the  mark  in  ite  eflbrte  to 
secure  auoket. 

In  our  Legal  InteUigence  eolnrnm  laat  weak  we  reported  an 

applicution  in  the  C'liancery  Division  on  behalf  of  the  Nemst. 
Hectrio  Light  (Ltd.)  i<xc  a  rather  exceptionally  large  reduction 
of  cepitaL    Tina  application  haa  eaihid  forth  wNne  aUrong 

criticism  from  our  r";iti-iiipiit.iry.  '.he  J'"TH'i!  'J  (I'di  I.iijhtiinj, 
with  which  we  are  4uite  in  acvord.  In  fact,  iu  our  issue  for 
Febmary  24, at  tbe  time  of  the  iaaae  of  tbe  proapeetua 
1,'f  the  cnmjmny,  wo  severely  cornnifnteil  ii[n>ti  thr  aincmiit 
of  the  capital — vis,,  £320,000,  and  expressed  a  doubt  as  to 
whether  the  operationa  of  the  company  would  reanlt  in  cuiE. 
cient  trading  to  |»ay  a  <]ividend  upon  this  hn_<  ^um.  In  read- 
ing our  coutemporary's  remarlu  upon  the  application  for  a 
reduetioD  of  capita],  however,  it  is  apparent  that  tbe  opinHm 
is  held  that  u  iliminiition  in  the  com|)etition  between  gas  and 
elei:tricity  will  inevitably  result  in  eoosequence.  Our  oontem' 
poraiy  is  scarcely  familiar  with  dm  facta  of  tin  aaae.  Ibe 
LDiiijuii}  svhitii  luis  juKi  upplied  for  ;i  reduction  of  iti  capilal 
did  not  own  the  Britiah  pateute  of  the  Nenwt  luMpi  and,  in 
fact,  has  never  yet  mantifactured  the  lamp  for  sale.  Tbe 
company  on  its  formation  merely  ;.i._wv  .>scd  iIk-  lighi  to  appl}' 
for  patents  in  Australasia,  Africa,  Asia,  and  South  and  Central 
America.  Neither  the  technical  nor  the  commercial  prosiiects 
of  the  Nemst  lamp  are  in  any  way  affected  by  the  apj'lic.iiiuu 
in  (jueation,  the  practical  residt  of  which  will  be  to  add  another 
agent  to  the  already  numerous  lii>t  of  firms  iu  this  country  who 
sell  the  lamp  by  agreement  with  the  Electrical  Co.  (the  owneie 
of  the  F.iitish  parents),  whu.  iu  thui:'  cutii.  liavL-  rirrangemeti!!) 
with  tbe  owners  ui  the  Loniineuuil  patents.  Mo  far  from 
"The  Fall  oi  the  Nemst  Lampt*  as  our  eontemporary  puta  it, 
hni'ing  tikoti  jilan?,  improvements  are  being  const.intIy  made, 
an<l  a  series  of  special  discotmts,  arranged  between  the  holders 
of  the  pKtenti  and  the  vaiioiu  lieencee^  cama  into  foroB  on 
September  1  tUa  year. 

Thk  announcement  that  the  .Mercers'  and  Flsiunongen' 

Companies  have  dectilerl  to  rednce  their  annual  contributionf- 
to  the  City  and  Guilcis  of  Loudon  Iiutitutu  will  be  received 
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with  tv\itvi  hy  ftU  who  haro  bad  tbe  privile^'c  of  raemTing 
tedntical  instmction  un<Ier  the  Iiii^titiitt.-.  Others,  alsD,  who 
bare  not  come  into  actuitl  contact  witti  tlin  <>rga»i«iktioii,  but 
who  uppiuciatc  th«  rant  amonntof  work  which  h««  \>een 
perforniud  hy  it,  will  shiire  this  feeling.  Althon;;h  tho  City 
and  CiiiliLi  r>f  London  In.stitiue  uoi  l'L•^«ttictc■d  iIk  munin 
toiice  to  tlie  training;  of  electiicfll  engiiicet-a,  yet  it  is  iwujues 
taonuhlo  that  tlic  electrical  indiutty  of  this  c-oiuiti}'  oww  no 
i-roaU  portion  of  itji  suco-ss  to  the  liistitiito.  Tho  Mtrwt--.' 
Ck>mpa)ij'  ha.s  reiluced  its  iinntial  subset  ipltou  from  £.'^,000  to 
X2iO00,  and  the  Fiahroongera'  from  X4,000  to  £5,000,  hot,  at 
a  meetitij;  nf  tho  mtinlioni  uf  tho  I.ivfry  < ',.iii[.,iiiios  of  the 
City  hel'i  on  .Vlouday,  the  hope  wa»  expre<iiM»t  that  th«  rtxliic- 
tton  wonld  only  bo  temporary.  \Vhatb«r  it  bo  temporary  or 
jM'nnwient  S'<met1uiiij  will  have  to  ho  done  to  make  up  the 
•lifieieuco.  Kvvu  wttli  the  full  j^riuiUs,  the  City  uuJ  Guilds' 
Teebnieal  Colleeaa  are  by  no  nwana  wealthy,  and  ecrniomiea, 
«<>iuutinu-s  ilrh'ininntiil  tn  the  work  carried  on,  Inve  to  be 
etibctotl  owing  to  kck  of  means. 


Thkhi;  are  two  possihlo  way^i  out  of  ihe  dirtirulty  "tio  is 
for  some  private  iotlividual  or  uomitauj-  to  supply  the  deiicit;ncy, 
and  tbe  other  is  to  niae  the  fees  payable  by  students.  In 
iny  ea^c  lin'te  could  be  no  harm  in  udoptiii^  the  latter 
course,  since  the  present  m  ale  of  ftc'j  cannot  lie  ci>ti^idcted 
beyond  the  reitch  of  students  recruited  from  the  middle  cLsnes. 
Last  rear  students'  fuu!>  at  the  Central  Teebnieal  College 
amountei  to  ilD.tUO,  but  the  expendit :;rc  n-.t^  f  i  022  in  excess 
of  this  RUiu,  apart  from  Xl'.s:!!  lipunt  on  an  exteuniuu  ot  tlie 
<  olle^c  and  on  the  aahiries  of  the  Uni\ieraity  Profeasor  and 
hi*  ;i.^^i-stant.  Now,  us  the  .inuual  let-*  |>ayablc  by  each 
citadeut  uuiouiit  to  only  £W,  it  would  not  be  uureuaotutble 
to  iocnaie  then  by,  my,  SO  per  cent.,  thus  placing  the  Collej;e 
on  a  much  sounder  linaneial  liasis.  ,\  similar  course  mi^iit 
eijuttlly  wotl  be  adopted  ut  tbe  t'lnnbury  TecbniciU  College,  which 
M  present  is  far  from  hang  adf-snpporting.  It  is  frequently 
arnuotl  that  technical  u  iucation  must,  of  nece-isity,  be  aiddl  li) 
charily,  aud  altht>u;;h  tbiii  may  have  been  |iei-fe«tly  utie  some 
yeara  ago,  it  no  looger  foDows  that  it  is  tme  to-day.  Technical 
eilucation,  then  under»toixl,  mount  the  te.iching  of  tiades  and 
hHudiurafts  to  those  who  were  enured,  either  as  apprentices 
or  journeyman,  in  ihoae  trades.  Ob\ioiu]y  such  work  oould 
not  W  self  supporting.  I5ut  engincerinL;  education  of  the  pre-sen; 
day  is  a  totally  diflerent  thing;  the  pai-etit>  <jf  thuiie  who 
receive  it  wk,  or  ought  to  be,  in  the  mujority  of  cases,  well 
able  t.i  |>.iy  tc.uonable  fees.  Xii  one  dreams,  for  Instance^  of 
subsidiniog  «  school  for  lawyens,  and  yet  the  average  engineer 
evontniUy  attains  ■  poaitimi  aodnllj  and  aanehdly  oiual  to 
that  of  no  average  legal  mm. 

The  Paper  on  tniniway  runnirj'^  poweii  winch  was  road  by 
Mr.  Stkphkn  S£lia)\  Wfore  the  Tramway*  wd  Ltgbt  Rail- 
ways Awociatioti  laJit  week,  and  an  abstract  of  which  we  girc 
in  another  column,  unfortiuiatcly  did  not  attraut  a  very  large 
audience.  Only  about  20  peraoas  beiug  pnaent.  The  leaaon 
for  the  .'parse  attendance  was  no  doubt  liecau^etho  lustimtion 
of  4Ui3ctri«il  Kngiiieers  .'Vnouol  Dinner  was  held  on  Uiu  same 
evening.   In  fact,  it  frequently  haitpens  ibat  tlie  meetings  of 


the  Association  cfaMh  with  those  of  the  Institution,  Datnrotly  to 

the  detriment  of  the  younger  scieieiy.  If  Ihi^  want  of  foi-eeight 
in  arraugtug  the  future  meetings  of  the  Tramways  and  Light 
Railways  Association  enuM  be  avoiiled  the  att«nd*i)ees  at  the 
meetings  wonid  un<loubtcdly  increase  oonsidenbty.   In  other 

m-^liecLs,  however,  Mr.  iiULLUN's  Pap^r  crimes  at  an  Opportune 
se:i8oi).  and  from  tbe  diaouasion  it  i»  apparent  that  tramway 
anthoritieii  <;encrully  are  BOW  indioeal  to  take  i  umi  rca.son- 
able  attitude  in  this  nuittor  of  runnin;;  powers.  No  prueticjil 
difficulties  cnn  bo  .saicl  over  to  have  exi-ted  in  ronnectitju  with 
through  luiuiinc;;,  the  ilcadloek*  which  have  occurr«l  in  tbe 
past  having  been  the  re>uh  purely  o(  ^oiitiniental  objections. 
The  prolonged  uegotiaiiunK  at  Newcajitle,  which  euded  in  a 
Pbrliamentary  fight  costing  £10,000,  were  oeeuionad  by  tho 
defeat  by  one  vote  of  a  propi:>!i.i)  of  the  Ncwr.isile  Tramways 
Committee  at  an  e<irly  6tagu.  Therefore,  no  unprejudicixi 
person  will  see  the  slightest  objection  to  the  establishment  «f 
an  authority  to  which  all  .siicli  imm''*  should  be  referred  foi- 
adjudieatiou.  8uob  it  tribuutd  should  bo  provideil  for  iu  one 
section  of  a  new  Tramway  Act  which  i*  urgently  needed  to 
take  the  place  of  the  Act  of  1>70.  Thi<  »uj;ue>*lion,  mivJc  Ijy 
ilr.  VfisKy  Kxo.X,  tho  I'arliamenury  lawyer,  m«riu  ton- 
sideratioa  at  tlie  bands  of  tbe  Governmont. 

Ms.  J.  B.  BVKKK'is  letter  in  our  Cormpondence  columns 

tluH  wt!<-k  raises  nmo  (piestions  wHh  fvganl  to  the  much- 
debated  N-ray^  whii  h,  by  a  fortunate  accident^  are  an 
swered  by  two  siniultxineons  Pa|jer8  of  which  abstncts 
will  be  fouinl  in  our  C'ontein|iorary  Kleclrical  Science 
columns.  The  first  i|Uestion  t'oucht^s  the  i-ubjeetivo  aiipect 
of  the  YAya.  It  asks  whether  M.  lSlA>NLiI.<i'i'  am  .see  the 
X-ray  reactions  when  others  beside  himself  or  bis  assiktants 
manipulate  tho  ajiiiajatu*.  If  the  X  ray  lalmratoty  visited  by 
Mr.  li.  W.  W'wu  was  that  of  IkL  Bijl».M'U»i  him»elf — a 
mattei  aa  to  which  we  are  left  in  the  dark— then  the  above 
ijucstion  is  answered  in  the  negative.  In  oilier  wonl*, 
M.  Uui.NULot  is  under  the  intlueuce  of  a  "  psycholagical 
disturbance,"  aa  Mr.  BtrRKK  puts  it  On  tbe  other  band, 
M.  Bu)M>Uir  himself  aiiticijutcs  .Mr.  Hi  HKK  s  sci:orid  objec 
tion  by  what  wo  must  .acknowledge  to  be  a  logical  refutation. 
An  ob]c.  uvc  photogr.iphic  reoord  is  the  most  desirable  kind 
of  testimony  to  the  reality  of  the  X-rays.  M.  Bi.i:)Nt>i.uT 
baa  lo^g  ago  obtained  that«  and  be  now  defends  it« 
authenticity  by  further  test  eonditions.  And  so  this  extras 
ordinary  conti-oversy  goes  merrily  on.  The  only  way  out  of 
the  deadlock  seems  to  lie  in  Mr,  Wood's  excellent  siiggeatioii 
that  joint  ex[>eriment«  should  be  made  by  the  chief  parties 
concerned.  Tho  N  ray  controversy  is  most  remarkable  for  ita 
length.  The  acutuntssis  of  tbe  dispute  need  not  eause  surprise 
when  we  remember  that  a  prominent  British  physicist  declared, 
ill  the  early  days  of  the  Lippmann  pbotogrmphs,  that  they  con- 
tained "nothing  iti  tho  shape  of  a  t-pectruiu."  Such  a  mis- 
carriage of  judgment  should  make  u^i  hei>itate  to  |M'onouuco 
hastily  oo  tho  morite  of  the  Fnuch  discoveries. 

Mr.  G.  p.  C.  Seakue's  Paper  read  before  tbe  Institution 

of  Electric.ll  Engineers  and  entitled  "  Studies  in  Magnetic 
Testing"  is  an  important  contribution  to  our  knowledge  of 
the  properties  of  iron.   Owing  to  its  great  length  we  have 
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bawl  eompallfld  to  pnUhh  it  in  an  »1>ridged  fonn,  but  enmigh 

is  printed  to  onahio  tlic  reader  to  follow  the  authoi'>«  work  ; 
for  fuller  detail*  reference  must  be  nuule  lo  the  f aper  when 
printed  in  the  Inatiltiti(ia*>  Jmtnal.  The  moot  important 
put  of  -Mr.  Skvri.e's  work  conslBtt  in  ojirefnl  exiu'rimeiital 
m— reh  into  the  qtmntiUtire  meaning  of  the  effect  of 
the  "luAtory"  of  tlte  iron  on  ita  nagnstio  state,  and  he 
findt  it  neoesKuy  to  use  scvcrul  new  tcnus  :u:coi<ditig  to  ilie 
point  front  which  the  magnetic  propertiea  of  the  iron  i« 
▼iawod.  Thai v« have hk  "apparent," *«nonnal "and  "\>ir^iii  ' 
induction,  permeability  nn<l  su.iceptibilicy  lor  the  siune  uiiigno 
tiring  force.  For  the  practioai  uaec  of  iron  tlie  raeult  of  all 
thi*  ia  rather  hevildvinit      ^  that  nnttanrementa  of 

atatic  hjatevaaia  and  permeability  tan  be  of  Httli;  v.tlue  for 
comparatiTe  purpo^ee  unless  carriol  out  with  laborimi.H  pre' 
eaationa  that  st^om  to  place  auch  te«t«  <4uit<;  out-iiile  tlic  ^cope 
ol  eommairnBl  work.  The  naar  of  itoa  f»r  tnmiifiirmi'rs  ami 

cvun  for  aj'inatur(>3,  will  !«  even  moni  than  over  iiirlineil  Ut 
the  vi«iir  thaty  after  all,  wattmetor  testa  tell  him  what  be  w»ut« 
til  ktiM\r.  and  that  hysteresis  loops,  howevw  important  fmoi 
the  phyfii  ii'  V  -.tjindiwint,  Iwve  but  liltli;  use  for  him.  For 
all  tbiji,  ilic  <;eutiril  in\  Ci>ti|jatiuu  uf  thu^e  prup«!rtie«  muat  not 
be  deprecated,  for  every  audi  inveatigatioo  ia  a  atep  nearer 
iinderfiUinilinc'  t!u  tciil  nature  of  the  foicMwbidi  the  eieetrician 
use*  iUid  aticmptjt  to  coutroL 

TilK  I'aper  on  "  iIydro<l,\'namical  and  Kietiiuniagni  '.i* 
loTestigBttooe  iCagarding  the  Magnetic  Ftux  Diatribuiion 
in  Toothed-core  Armaturea,"  by  Prof.  H.  S.  Hruc-Hicav, 
Dr.  Ai.KREi»  Hay  and  Mr.  I'.  H.  PoWElX  is  loniludtd 
.in  the  praaeut  iiau«  of  TA*  Eltdfitiait.  It  waa  received  with 
enthuaiani  by  a  crowded  Midienee  at  the  Inatitiition  <>f 
Etflctrioal  Eiigincci>  on  KoVi  2lth.  Dr.  ll.w  explaiut-l  in 
a  concise  and  masterly  manner  tW  objects  of  the  inreiti^a 
tlouc  undertaken,  and  Uniohed  U]k>ii  a  tierieR  ot  iovtJio<l.-<  for 
detormining  the  so-called  "  corr.'ction  cofHicicDt"  with  vliich 
th(^  lenirth  i>f  i^ip  iiti  ti^  the  (wriphiTy  of  the  ttnii.ittiii'  \v.\s 
to  be  miiiiijtlieti  lui  ubutiuin^  the  ''mean  '  urcMtt-seiiion.  Once 
thia  moan  cn^a-sMrtioa  ia  known,  the  dynamo  cahnilationa 
'•:tn  br^  jiroi-i:fi!i:il  with  ;tn  if  \\\f  armiitiire I'tire  vverc  •-!ii<virh,  Tlir 
be^t  metficMi,  liertved  from  a  purely  luutbemaiical  bajii«,  is 
that  of  Mr.  F.  W.  CAirmn,  and  the  cioae  agreement  of  the 
correction  coefficient''  wtien  c4Jculat<'d  from  Mr.  (.'.\K1'KK"s 
.  formula  on  the  ouc  »idc  or  cumputwl  experimeutally  by  the 
atreaa.Jine  method  of  the  authore  on  tlm  otiier,  may  be  taken 
as  an  in<licatii>n  that  the  llow  of  magnotii  liu,,  .  ,if  f,.u.!  v.\.i\ 
be  truly  imiuted  by  a  bydrodyuamicil  procufts.  .Mr.  llA\ 
tban  deaoribed  the  etectroinagnetie  expecimenta.  the  ehief 
object  uf  wliitli  H  I.-  to  determine  the  imijjuetic  induction  at 
the  top,  middle  and  botumi  of  teeth  of  various  foruw.  The 
tntereatbig  hot  waa  obeerved,  aa  had  been  foreahadowed, 
however,  by  the  hydrodynamical  i^treamdiue  pictures,  th.it 
the  flux  in  a  tootb  is  greatest  somewhere  near  the  middle 
of .  the  tooth,  being  amalier  both  above  and  below  tliia  point. 
The  hydrodynamical  investigation.^  were  very  ably  elucidated 
by  I'rof.  IlEi,E-Stf.\w,  who  showed  a  numlnsr  of  appat-atus  for 
canyiug  out  the  expctiment^,  and  deacribcd  grapUically  the 
difliealtieB  trhkdi  had  t»  be  ovurcoine  ere  good  remlta  were 


obtained.  But  the       of  the  evmiing  waa  the  eeriee  «f 

Iwatitiful  stream  line  ])iclurus,  illu*triiting  the  ^mv  nf  t  m;>g- 
netic  flux  in  and  around  an  armature  tooth,  which  wore 
aetnaliy  devatoped  before  the  eyes  of  the  andieneej  and  pra- 

jerN'  i  b\  .1  'iLinifiri  on  to  the  srri  .  ii.  Tijc  u\i>crimont!i  were 
conducted  without  a  hitcfa,  and  members  were  unsparing 
in  their  applause. 

\Vk  have  received  a  shilling  pamphlet  bearii^  the  titio 
•'  KIcctricily  :  its  Place  and  I'owur  in  the  Univcrao,  or  a 
.hi.'*tificatioM  of  the  .Sjn^de  Theory  "f  Klectrieity  and  Mag. 
uetism,"  the  author  of  which  ha.s  moile.stly  hidden  hi.s  itleutity 
behind  the  nom^de-ptume  "Eureka.  '  lie  .vt.s  forth  in  hia 
.10  )ijge»  a  new  scheme  of  the  i-,ni\ .  r^r.  Tl>r  "  forces  — li};ht, 
beat,  euisrgy,  electricity,  gravitjiiiwi — aic  liandltKl  with  great 
freedom,  the  last  being  identified  with  terroatrial  magoetiam, 
or  electricity,  "r — by  means  of  the  llierniopib'  -the  boat  of  the 
earth :  As  fur  Uirre&lriol  moguetiirm,  its  complexities  are 
traced  to  the  effects  of  the  earth's  spin  on  the  stream-lines  of 
gra\ itational  energy.  I'tdiippily  the  much  greater  orbital 
velocity  of  the  earth  appears  to  have  been  furguti«u.  .^Ul  this 
ii>  supported  by  quotations  from  Xkwtok,  Fakadat  and 
JCDD.  The  author  is  dotilitle^s  .i  supporter  of  the  kind  of 
training  called  henrotie,  which,  we  are  informed,  en  courages 
independence  of  thought  rather  than  mere  accumulation  of 
knowfaidge. 


Sir  Oliver  Lodge  on  Education.  In  the  nui:^  ui  an 
addreiH  at  the  >iistribucion  of  jirizeiiat  the  liirkbeck  College,  on 
Tuesday  evening,  Sir  (Jliver  Lo<lge  .siiid  there  wore  two  types 
to  be  avitiibnl  in  oiiucatioii— the  culture<l  man  withOUt  knOW> 
ledge,  and  the  knowing  in.m  without  culture. 

Rojral  Society. — .\nioiiu  ilie  l'ii|i.jt»  down  for  nading  yes- 
tevday  were  t  be  folluwin.;  "Note  on  a  Means  of  Prodiiring 
11  lliL'h  Volt.igu,  Coiuinuoii*  or  •  I'enitiucious '  Current,"  by 
.Sir  Oliver  Lodue,  K.KS.  :  "The  KHei-t  of  l.;.|uid  Air  Tem- 
peratures on  the  .\leehanie;il  ami  other  Properties  of  Irouand 
its  Alloys,  '  by  iiir  James  Dowar  and  K.  A.  Hadiield. 

VarNML — ^Prof .  H.  S.  HolO'Shaw  has  reaiBned  hia  poaition 

he.a.1  of  ^  FSicnlty  of  Engineering  at  the  Liverpool  Uni- 
VL-raity  in  order  to  take  charge  of  tlie  new  Tranavaal  technical 
institute  which  the  Government  proposes  t<>  eatabUah  at 
.Johannesburg.    The  u]ii>ointmont  is  for  VI  month.s,  and  Prof. 

H''li:->li:i'.v  ivill  ii'.nc  l'.:i_;l.iiMi  c.illy  in  llio  iimv  \  onr- 

Electrical  Contractors  ABsociation  ^Incorporated). — A 
nieoting  of  the  Northern  Se'  tii  ij  ul  the  Klectrical  (."ontractors* 
.\>t>ixiulioii  was  hel'l  at  .Stockton-on-Tees  on  Sutunliky, 
Deecmber  ;!rd,  when  Mr.  .1.  .Mcherniott  presided  over  a 
represl.■ntati^  e  utteiidauce  of  menilHJi'a.  It  was  re|>orf<;d  that 
the  menilwr^hip  w^is  ini-reasiiig  rapidly  since  the  incorporation 
nf  the  .AsHieintion,  and  very  many  matters  of  interest  were 
li<i;i|ss»..i|. 

Cable  Intermptions  and  Repairs. 

Date  of  Ini.  rr  ii>;i.;ir..  OaleatBapur. 

Cayenn?— PInh»iro€                  Anp.  13,  I'Xia  . .  _ 

li«iREi-l5i?A (Yemen;! — Caniaran   Oct.        IdOS  .,  — 

Tarii^— Xai^iki                       Jan.  is,  ld04  . .  — 

O^cnnc    Faramsiiho  ......    Jul;  13,  1904  ..  '  — 

Jepitrr  Julets  (Florida)— Has. 

■au  (ISiiliBiDas)                      Oct.  30,  11W4  ..  — 

Sania  Cms  (ToaslUb)— H^la 

Or«ncrifTe>                           Kov.  U,  liKH  ..  0«c  3,  1904 

Bitta-VaUoK  f  Alaska)            Nov.  11.  UMM  ..  — 

MozsmbiqQo— Majarifta            Kov.  U.  1904  ..  D«e.  1,  19M 

SurCsce-box  Ezploslona  and  the  Daily  Papers.— Monday 
morning'?!  newspapers  cont.iincil  startling  aunouuceiuents  re- 
g^irding  "e.icplwling  mains"  at  liermoudsey,  and  it  wa^  alleged 
that  "alKiut  12ft.  of  the  roadway  was  blown  up  attd  thrown 
aome  10ft.  into  the  ur."  But  thie  was  not  all  i—**  The  pane*  of 
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glaas  in  th-'  in  ui  ioR  housei*  were  all  broken,"  aleopcns 
were  awakcuo.l  tor  in  arly  a  mile  aroiud  ami  there  were 
"iiheeLii  of  ttaiue.  W  hat  re:»liy  )ui]>|)eDeil  wau  that  tiiu  lid  of 
»  iliiitribnting  box  was  blown  off  and  that  the  newspajwr 
reporter  did  not  arrive  on  tbo  scene  until  nftcr  exc&vationii' 
hail  been  commenced  to  romfldy  the  trouble.  He  therefore 
mistook  the  excavation  for  the  crater  of  an  explosion.  To  i»*kl 
to  the  <lesolation  of  the  8c<>nv,  twrt  hou.<<c^  opposite  hud  b«eii 
on  tire  and  »1I  th>'  winilow.^  were  hiokeii.  These,  adi]u<l  to  th« 
wiodom  brokcu  by  ibc  cxploaoa*go  tow*rd>i  "the  panes  of 
glass  in  the  neighbouring  hottses  were  all  brokeo."  The 
aanutioDul  rcporta  whkh  are  pablished  oi  thoae  oooamuce^i 
•niilMMae  dw  neeeintylorexeTciiiiig  every  care  in  the  vantila- 
tion  el  ■uif*ee  boxes. 

Snow  and  Electnc  BaUways.— Af«w  days  ago  the  foUowing 

Ftiitumtnt  rtjiiK'-iif'i  in  T*''  TSfn-'^- — 

t&iuuig  eleott  i::  ir^kcUou  uu  ?uUwftjf»  UucuHi  Hiu^-A,  jfc  IS  mw^ti^t  w  learn 
that  tliiougbaut  last  week's  hwvjr  (all  Uie  el«cu>fieii  tiuiu  at-rvice  on  :)>: 
XoTth-Ka«(«m  Railwa;  Co.'s  suliurban  linen  at  Newcaalle  wa.Mnaintai)^«i 
in  full  omralim  withent  aay  ieteRmljiiii  or  the  sHghWet  diffimillT  of 
anj  kind,  altfaaiii^  im  aaaay  at  Ihs  Bi«e»  llnaa  eoodteaUa  May  « .v> 
ooeaoiooed 

The  liritish  Thomiinn  Houston  Co.  infctrm  us  that,  as  con- 
tractors for  the  electrical  c^juipment  of  lhe.se  lines,  they  have 
vurifittd  this  stalument,  ami  find  that  during  the  recent  .snovr 
abeolutely  no  trouble  wbaterer  was  experteooed,  and  that  ibure 
me  not  the  alightaal  difflenlty  in  eaaily  keoping  the  sohednle. 

Obituary.— It  h  with  extreme  regret  wo  learn  of  !'  <  .si i Men 
death  on  November  22nd  of  Mr.  K.  M.  Kciss,  soin  '.in  if  the 
Ijiiitc'i  River  Plate  Telephone  Co.  Mr.  Heiss  ha  l  li'  ^n  wso- 
cialod  with  the  com|jaiiy  for  «onie  ycain,  ami  itLid  until 
com|iaratively  recently  enjoyt  ii  i  xri  Uent  health.  A  short 
time  back,  however,  ho  was  aitackL^il  hy  an  internal  complaint 
wliich  iiL  ci'j.Hitated  an  operation,  aii>  1  li  iMii  "Jiin  li  ul  .iji|t;ir 
ently  i  nmiili-ely  recovered.  A  relapse,  however,  occurrwi, 
ikiul,  L»  siatL-d.  Mr.  Baul  died  quiu niddenly.  He  wai  only 
I :i  years  of  age. 

The  death  of  on  old  telegraphist  is  aiiuouiice<l  in  the  UnM 
Tin"  (in>l  Miiyir.  Mr.  A.  M.  Ha/el,  who,  at  the  time  of  his 
death,  was  local  representative  of  the  Commercial  Cable  Co. 
atBriatoL  resigned  bia  po«ition  with  the  Punt  Office  Telegraphs 
at  BritiM  39  yean  ago,  when  he  joined  the  service  of  the 
Compifnie  Fian^jeiae  at  St.  Pierre.  A  few  years  bnck  be 
rdiBqnMbed  Us  JMStet  i>t.  Pierre  and  joined  the  8er>  ice  of  the 
Commenial  Gonpany.  &Ir.  UaEel  wae  oos  of  the  workers  in 
telegra|^y  before  their  acqniaitian  by  the  State  in  18T0. 

A  Fanlt  LooaUstng  Brid^o.  — TniMe  .Nfnoio,  assistant 
enpineer  to  the  Yorkshire  illecln^:  I'owcr  I'n.,  sent  us  a 
'lesfiiiitiiiri  <if  a  simple  form  of  snnt^hi'l  wiie  bridge  for 
lutalisiur  fiailts  in  mains  bv  the  Munay  loop  muthod.  It  is 
intetulcii  f(ir  u.Ht'  u  ith  a  testiii;;  volU^'o  of  about  12  volts  .irn>s.s 
Uie  lix']>  .'itnl  ii  tenistJuiuL-  111"  iilii.ia  ir>  ohms.  Tlicie  is  a 
Blict<'ln:il  [jlatiiKiiil  wiru  1  in  lonLTt-li  <il  L»i)i>ut  1   i  iihiii.s 

resistance,  this  being  «tr>jt<;hed  on  a  metre  ^>.<l«'.  A  fi.nuai-t 
maker  slides  upon  this  wire.  Jn  LDtiHiiuiiuii  vith  it  ifiuti'  aiT 
18  non-inductive  resistance  coils,  each  of  the  H»me  iwist4U)ce 
as  the  strotdied  wire,  and  connected  to  selector  switches  in 
such  a  manner  that  there  are  always  nine  coils  an<l  the 
stretched  wire  between  the  terminals,  and  so  that  the  stretched 
wire  may  be  made  to  take  up  any  position  in  the  sc^uvnce  of 
the  coils.  This  arrangement,  it  is  seen,  allows  the  equiTaleiit 
of  a  longer  range  of  scale  than  with  the  ordinary  stretched 
wire  bridge,  but  it  is  not  <|uite  so  simple  or  so  cheap  to  con- 
atniot  as  the  ordinary  stretched  wirefom  or  the  direct  reading 
type  made  by  Messrs.  Xaldor  Broa.,  and  the  teat  will  take 
longer  anil  ^'i'''.'r  crpnter  t\*\<.  of  nrrnr. 

Wireless  leiegrapli  Notes. — .\  licir.ei  Lelc^i.im  fruiu  lUn 
states  that  the  wireless  luU  ^rajih  btation  there  r>?c>'ivi"l  a 
message  of  400  words  in  hiH-iiii  huur  on  Decem'ioi  l>t. 

The  Coiisuiiiiiiiople  correspondent  of  the  s.'umf.D-f  lias 
telegraphed  that  a  contract  for  the  establishmenr  of  two  wire- 
less telegraph  stations,  one  in  the  Island  of  Ifli^ili  i,  on  the 
coast  of  Asia  Minor,  aini  tlir  other  at  T>fi  nab,  thees«t  rrm-t 
of  Tripoli,  »a,9  signud  w'ah  a  (^ltuuiu  tiim  on  Saturday.  It  is 
stipulated  that  tbo  system  shall  be  in  working  order  by 


NT  IV  l--t.  If  the  results  are  satisfactory,  similar  stations  may 
■le  1  :■(  i;'_<-(i  nlojjg  the  Red  Sea  coast. 

In  his  annual  report  the  Secretary  to  the  Treasury  of  the 
United  Sutes  makes  the  foUowing  remarks  eottosming  wire- 

les.t  tclcgr,nit.y  — 

Preparatii  ::h  ji.  bp  n^;  made  through  anothrr  liruiich  of  fh<  j  uh  r 
fervice  for  tiie  erectioo  o(  wireless  t«letfraph  low'-r^^  »i  onnvenieut 
interval"  alon»:  the  eea  co««t.  Th«B«  towrrt,  Ki«!<ilber  with  Iboss  SUdB' 
lained  by  private  corporations.  wUi  afford  op|x>rtim]tv  for  the  advaa* 
lageous  use  of  «ir«lei!»  tplvKrapby  hj  the  Ken-tiue  cutter  service  ol  this 
l>e|«rtment.  This  service  hao  now  a  coa»l4;uard  o(  modern  Teasels,  and 
I  recom nifn  I  i)i  i'  it  '.r  iv.t  10  o(  tbewi  lie  j;r  vl  .li'  i  »  ;lh  approsed  wireless 

e^juipii  rn*.  :  t     i]Lriii.;iM'..tiim  with  titi  i^t  ^tii:j  n-     The  probable 

cost  ol  wuttiiting  Uii..  mjaiUtr  of  vcsselr-  h.'.i  Ii.  «1-:i.<>.k,:',  and  I  recommend 
that  this  Hum  br  upprupriaU'd  fur  t!.i  p  rn  i  r 

Electric  Traction  from  Oas  Power  —.V  soinewliat  uiiiipie 
ili'parlure  from  e>>taliliihed  methods  in  elccirii:  traction  ha.", 
according  to  tlic  l!'iil->'i<i  "ml  Eit/tim'iin'i  lU'H"-,  of  Chicago, 
recently  been  undertaken  at  ren.  Pa.  The  Warren  and 
.J.ini«;5itowii  Strwi  K':<i!'vav  I  '  i  l^  ti|nipjiing  an  alternating- 
rii-ifni  -iiif^lij  ]ili.i-''  !'I.-  tiii  :.iilu;i\  ^\:-i.  [u  lu operate  between 
^\  ,lIrcn,  i'u.,  ami  .latiie>»to«rn,  N.V..  for  which  jtower  will  be 
■  Implied  by  gan  ciigincK  operating  with  natural  gas.  The 
power  station  will  be  loe,»te<l  at  Stoneham,  Pa.,  two  miles  from 
Warren.  The  initial  equipment  will  consist  of  two  Westing- 
lionse  ca."  engines  each  of  .')(>0  ti.ii.i'.  capacity.  Tliey  ^vill 
hu  of  the  honzont^il  *ingle-crank  double-acting  typo,  directly 
connected  tO  -60  kw.  high-tension  We-stinghousc  gone- 
■utoi^  The  power  equipment  also  comj)rii><»  a  55  K.K 
Wcftiiighuuse  gas  engine  for  operating  the  air  com  pressor  and 
exciter  unit.  Mitttlml  gas  will  Imi  used,  furnished  by  the  local 
distributing  company.  In  this  district  the  gas  h^u^  a  caloriHc 
value  of  about  1,000  H.Th.C.  per  cubic  foot.  Tr.utsformcr 
sub^rtAtions,  live  in  number,  will  be  located  along  the  ri^t  of 
way.  These  will  receive  the  highrteosioo  cnrrent  from  the 
transmission  line  and  reduce  the  voltage  suitable  fomae  in 
single-phase  BotonL  The  pTcaaut  motive  power  equipment  of 
th(.^  car^  will  coopriae  four  qnadrapla  sets  of  Westinghonee 
single  phase  uotors  ««eh  apprbximetely  of  SO  U.P.  capacity.  An 
iuierssting  feature  of  the  system  is  the  arranmBment  for  CfNiar 
tiiig  the  altemating-cun-ent  motors  u^jon  the  direct-current 
trolley  lines  within  the  ci-y  limit  i-:  'A'c.  t.  ijnirii. 

Ifnition  as  Applied  to  Internal  Combustion  liagines.  - 
This  was  the  title  of  the  <)]M]ning  lecture  of  tlic  session,  given 
by  Sir  Oliver  Lodge  before  the  .Ant^nmobile  and  Cycle  Engi- 
neers' Institute  in  the  thcjitrc  of  iln  In-tr  nti  n  i>f  .'vlechanical 
Engineers  on  Monday  last.  Sir  Oliver  briei'.y  n  fenod  to  the 
general  principles  of  ga><  and  VA|»our  engiii'  -,  and  then  laid 
stress  on  tlie  circumstunces  that  bring  about  rapid  and  com- 
plete combustion  of  the  gas  or  vaiKiur--iiamely,  (I)  concentra- 
tion of  the  mi.viurc,  (2)  compression,  (J)  high  temperature,  (4) 
excess  of  hydrogen,  (-"i)  ignition  in  siiveral  places,  (C)  ignition 
in  the  proper  place,  and  po»sihily  (7)  <lilution  with  other  light 
cptickly -moving  gases.  Sir  Uliver  i^i  given  to  prophecy,  and 
fie  thought  in  time  the  water-jacket,  as  a  means  of  cooling 
would  be  looked  upon  as  inefiicient  as  that  employed  ui 
the  2iewoomen  steam  engine;  possibly  the  eolation  might 
lie  in  the  direetioD  of  the  Pelton  wheel.  The  leeturer 
was  not  content  to  deal  only  with  engines,  and  in  his 
rt^marks  on  the  proper  place  for  ignition  he  showed  that  when 
combustion  took  plaiBe  at  a  relatively  slow  rate,  ae  in  the  incemai 
oomhiiitkii  engine,  the  proper  place  was  far  {rou  the  piston,  yet 
in  eertain  dreamstnaea,  wVen  the  combustion  was  of  the  order 
that  took  plaee  in  a  Modem  gun,  the  pro(>er  place  might  be 
near  the  pnlMtflei  In  Uie  tint  ease  the  "  running  «wa^  "  of 
the  piston  made  it  difienlt  for  it  to  be  properly  bit  when  the 
combustion  started  near,  whilst  in  the  secoml  case,  to  ose  the 
whole  energy  of  a  high  explosive,  the  rate  of  combustion 
dionM  hv.  as  slow  as  possible  ;  in  the  extreme  case  of 
tlyuamkij  it  would  probably  bi3  impos-sible  to  make  the 
explosion  slow  cnou^^li  i"  [ni  uri-  liic  bursting  of  tfie  ^'iin. 
Sir  Oliver  next  showed  limrvni  olides  and  explaine<i  v.ititinis 
luriu'-  iif  llainc  .unl  nil>o  ignition;  and,  continuinu'.  hi' 
explained  brtelly  but  Im  nlly  the  efTecta  of  self-induction 
and  capacity.  A  dcscrijilioti  of  ilic  vurious  modem  forms  of 
el»ctrical  ipiition,  whicb  :ire  "  nt  ked  either  by  magnetos  or  by 
the  lire  ild'.i^-  of  a  oittii:t,  natiit.dly  followeil.  In  conclusion. 
Sir  Oliver  showed  his  iU|Mrk  oxpeoments  which  have  now 
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taken  piactJai]  tlwiie  in  tlie  fom  of  u  dtctrieal  teniter, 
comisting  of  »  «ndl  indoelMit  «oi  Mtd  two  coaaaosen 
with  outer  coatinge  oonneotad  to  (emlnals  on  the  cum  »tid 
•hnnted  by  a  leak.  From  theae  termlnala  the  leads  arc  taken 
to  the  B-apnrk  linobii  in  the  combustion  rhanihcr.  It  waa 
»howii  how  Uie  B-spaik  took  placo  in  water,  with  bad  inxula- 
tiyii,  and  even  witli  -unit  nu  l  nil  nr.irly  filling  the  airspuco, 
whiUt  the  A-»park  oi  lim  iiulutiiuu  t;utl  was  moHt  sen.nitive 
to  a  hi'ifi'  inrtiicncts. 

lastitaiioii  of  Electrical  Eiicincers'  Dinaer.^Tho  sixteenth 
annua]  dinner  u(  the  Institution  of  Klectrintl  Kngineera  took 
place  at  the  Hotel  Cecil  on  Thursday,  December  Ut,  wheo  tlio 
total  number  preient  waa  439,  among  whom  were : — 

Mr.  AloxsndT  8!<>m»>ns,  I'rwiilsrit.  in  th<^  chsir.  f-orf  A!vpr5rcnr>,  I.-ri? 
BH<lu1ph,  Lord  Slr»-,h.-i.M».  S:i  W,  lie  W,  Ain.fj.  [  .i;.S.,  Sir  A  15,  limiiir 
Kir  tl.  BiiekleT.  Sir  E.  Carbatt.  li«ar-Admirml  Hit  A.  J.  hmton,  Sir 
DpQcki  Fox.  Sir  C.  Frvmantlo.  Sir  II.  Hantcr,  Col.  Sir  H.  Jek;ll.  Sir 
Sir  .f.  Korman  Ijorkjcr.  Sir.  1*.  MagnoB.  Sir  H.  C.  Maac 
Sir  A.  SoMr,  Sir  W.  lUnnay,  K.H.S.,  Sir  A,  \V.  Hiiclter.  K.H.S.,  Sir 
M«t«M8»miiel,Sir  J.  W.  Swrni,  RIt.S.,  Major-ChMi  Sir  A.  E.  Turner.  Thr 
Doon  nf  Wi  ?tmin?l<r.  CM.  It.  K,  li.  Cnirttit,.n.  rru  t  11.0,  Mani^,  IX.S.O.. 
Dr,  li,  T.  Ola.'cliitio;,  i'rutf.  W.  K.  Ajit-m,  C.OI.  miur.  .S.  f.  Thomraon.  E. 

W.  Duddell. 

A.  C.  Kborall.  \V.  B,  Eaaon.  a  '/.  d«  K.'rTanti,  J.  Oaver.  K.  Gill.  It  Kaj* 
Gray.  It.  Hammoud,  C.  H&wkeaJfr,  J.  S.  Hi^hflrld,  J.  R.  Kingibury,  C,  H. 
Meric.  w  .M.  Uorto,  8.  Haw.  W.  H.rw«tMU,  SU  V.  rwfca,  A.  a  ftwee, 
J.  H.  Bawotih,  J.  H.  RHbr.  C.  6.  Hyagnofcttl,  J.  HwinbmM,  and  a  H. 

After  the  usual  loyal  toaate  had  been  prapoaed  bytlie  PMai- 

dout,  and  dul.v  lioti.  .iMcd, 

Lord  ALVRRi-ruM  |.;itv>  "'thv  Institution  of  Eleotrioal  EDginMn."  In 
a  (ew  well'ChoMO  word»  ho  cairi^  J  )r'e  h««rers  back  Ibtou^b  .'(5  jcarK, 
when  tbo  Soeioly  o(  Telegraph  EnK'-ix  rr  l.aJ  bc«n  founded  bj  aeren  ram 
who  were  Ttrjr  aubioa«  aa  to  it»  ultiojiik  success.  To  day  it  woa  one  of 
lha  mott  lOBtliataJ,  ono  of  the  best-supported,  and  one  of  the  uioi'. 
pomtfalotatictiiigKicDtific  societies.  This  phanomeoal  advaax  be  atlt^ 
bated  lo  the  tact  that  tlu'  rn^titutioo  had  kept  well  abreast  of  Ibo  timm, 
and  h«<l  b«en  iodefai  K>t'^'  in  its  rfforle  towards  the  distribution  uf  Ircb- 
aieal  intooiatioB.  lit  mviewed  bciaflf  th«  daTabquMnt  of  the  teleffraph. 
UiittiBcanipaMr  MUMmiidM.  It  mm  net  tamHu  to  aay  what  would 
haepm  Mm  tiM  batttation  athnncd  ila  )ii1rike.  The  previoua  day 
had  srrai  tirn  of  Its  p«i;t-pre«ii!i"ntj  ^intKMjrad  by  being  awarded  Royal 
Sxiiiiy  n.idiiLs  tn'  rcfen^  tl  Sir  Wni  Crookes  and  Sir  J.  W.  Knan. 
No  m*a  In  England  was  more  mortlty  than  Sir  J.  \V.  Swan  of  tSf  hn 
tinction,  too  long  deferred,  which  had  recently  been  confem«j  u)>  >ji  him 
by  the  King.  Mr.  AUixander  Sivniens  bore  a  name  which  woiilj  fui  tver 
tie  riivered  by  engloeeni,  and  li«  hiniwlf  had  receiveil  many  kindne«<ies 
It:  till'  ).>ftnds  of  hi«  klnxmiin.  Sir  Win  Slrnienii 

T)iL-  I  i;«-i:  rM  .  in  hi-  n  i  lv  K.  the  loaxt,  n^fnrred  to  the  «le<tion  o( 
I.cid  K.  '.vLi:  •.!)  •.ii,.  (  tiiu  ill  r  lnjj  i  (  tilait«ow  L'ni*-er«ity.  Uolhen  read 
telegrams  of  eongrslulaiion  from  the  Ikigiaa  and  Itaiian  Saete>ti*e  oi 
ElMtiiatl  Ba|immi  anA  wpwsaed  paMtttatto  at  tha  Uui  war  in  •hMi 
the  ImtftatioM  traa  neaimd  whmarcr  n  mot  altnad.  R«  attoUMiltd  Um 
great  developnu  ut  of  eleetr-icity  throughout  the  world,  in  large  nioanHrf, 
lo  lis  international  charaeur 

Mr.  B.  Kavk  Quay,  in  proposing  "Our  Tmnsatlanllc  Kinimen," 
referred  to  tlie  grtat  esteem  in  which  Lord  Suathcuna  wax  held,  both  in 
this  oountry  ana  in  Canada.  The  work  that  the  newar  hciuiiiphrre  wii* 
4oingaiMtaa4<lona  to  theelc^  tri.-s]  industry  waa  such  that  it  would  have 
bWB  ImpeaUUetD  foreoast.  This  was  not  astonishiO);  if  we  nnniimlierMl 
who  oar  kinsmen  were  Tht  j-  had  been  unbamp"»f  1  liv  tli-'  m  ■  which 
gre"  wiih  age  m  the  ol  ii  i  ■nuotrief.  and  tin  y  iiad  ha.l  :i  fri'>-.liitn  ut 
aolioD  which  was  impossible  with  ua.  With  their  great  uuritii,  ttiey  hud 
Mm  tanlta  ol  tiieir  merila.  Boceeaa  had  brad  an  oplimiim  iriiim  was 
admlnfcle  in  its  way,  bal  a  time  wooM  eom»,  and,  in  his  opinion,  it  w»» 
nearer  in  the  t'nited  Stat«B  than  in  Cnnfi^a.  when  thin??  at»oi»i?  our 
TranMtlantic  kinsmen  would  Isu"-  ■.  >  bu  :  undnct'-ij  nmre  anJ  m  iri'  ua 
the  linee  followed  in  the  older  countries,  1(  this  prudeniM  caui«  la  the 
rescue  then  the  fatareof  our  kinsmen  would  bo  built  on  a  stable  founda- 
tion. He  then  referred  to  (he  Institution  visit  to  America,  when  their 
hosts  spared  neither  porsonal  trouble  nnr  purse  in  providing  personal 
comfort  and  inKtroetion. 

I,n»f1  Sr;i  .T1-.  :>v-  fHii;Ii  r, ,innii^Eirmi«r  fcr  CmA.lii"  rir.d  Mr  W.  I. 
Bf,  jMy.is  injanaK-HK  liiT'^-it-'r  of  th''  tUitt^fi  Wpsiin^'ti  Co.)  replied. 
The  latter,  in  a  humorous  spo^Gh,  said  he  i^l^d  ohin  be  found  that 
than  was  a  ftiad  lima'liiBit  for  tiM  dalimr  of  the  spevcbee.  as  this  was 
the  sort  of  thing  lhay  ware  OMd  to  Ut  «OIMtilting  cngineerit'  »:p6<>it1cii'.ion'i . 
Whilf  liriti'h  engineers  were  «tru«rgling  with  indii!.lii»l  and  lineal  prob- 
Itin^.  hE  ooul  i  a^-iire  hi«  hearers  that  Americans  took  a  keen  ini>>ie;t  in 
the  fight,  and  would  ba  quitv  ready  to  aibpt  suoh  mesisum  as  vfou'.d  pro- 
tect themselves  when  M>mo  arrancmiont  hod  boon  arrived  at.  He  then 
indulged  in  some  ploasantry  at  tho  expcn><«  of  the  Kngli^h  consulting 
•nginocr^.  nnd  spoke  of  the  "  exuberant  enjoynicut  and  i>oetlc  imagery  " 
Whicb  w:ks  to  be  found  in  many  Kpocilications. 

Mr.  11  ll.  i.uss  th.  n  pro|K)wd  the  toast  of  "Our  Guests,"  coi;;il«d 
witi.  ihe  niinic  "I  .Sii  Hunry  Buckley,  who,  ho  said,  was  held  in 
esteem  by  all  ekvtrica)  engioMrs.  Many  an  electrical  patent  aotion  had 
banfonghtoB*  Man  m  a«aqr.  and  ha  teioA  that  tha  latter  woaU 
thiaii  alartileiaaBinM  Ttiy  ^aamtaomklalk,  that  nlfht  ha  lav  tham 
in»di9»Mt|)iiaa. 


In  replying.  Sir  Hr.vav  Brrci.r.T  said  that  he  hsd  n<>ver  yet  received 
an  answer  to  the  question,  "  What  is  elecirieily '.* "  He  touched  upon  the 
theory  of  matter,  and  expressed  the  convirtioii  thnl  itu;  i)H!mat>?  atcm  will 
pi>ve  iobe  nothing  more  tlian  a  mere  viliratum  It  wn^  n  K^cHt  inti'll<x'tu!kl 
pleasore  to  b«ar  eminaat  aipertt  argue  out  an  important  patent  ease, 
luid  if  anyona  eam«  and  offwid  to  aiplaia  what  alMtrkitr  iMQjr  waa,  the 
Court  mnldifeiiw  Mm  wHh  open  ante.  TUaeanelodedthetMetliit, 

On  tlw  adjonninait  to  the  reception  room,  an  a|>|>eat  was 
then  made  bjr  Hr.  W.  n.  Patcholl  on  behalf  of  the  McMillan 
Memorial  Fund.  lie  pointed  out  that  the  roi|uired  amount 
of  jC3,00U  had  not  then  been  roitche*!,  and  that  this  sum  was 
rc;illy  tlu'  riiiiurniim  which  wtmld  pr'ivnli!  |)rLi[>rr  >'<lucatton 
for  ihi;  sveLtci.try's  chihlrL'ii.  .■Vlmut  .£1l'()  iva-i  imme- 
diately collucte<l,  anil  h;H  lieon  jil.-iii'ij  to  the  cifiiit  ot 
tho  fund,  while  some  .£10  iii'iiL'  is  iiui-^i.<l.  It  is  ititcn  led 
to  keep  this  ap()Cal  (j|>r'ii  fur  a  f-w  'l.iy.i  luii^ei,  to  oiiable 
member!)  and  friend>  t.,  .semi  in  any  further  contributioiia. 
To  briii.i:  ti|i  thu  fntul  to  the  lutal  JimQiniit  oi  XSjOOO,  tilsmni 
renuireJ  ia  now  only  about  £05. 


■BBTimNi  OF  loiiiTirio  Kwnnii.  fts. 

(Te4avX  IBMT.  llaiimhar  tta. 

rntsicAt,  Soiirrv. 
tp.m.  Meeting  at  the  Pbysieal  Laboratory  of  th«Central  Technical 
College.  Exnihitiun-road,  South  Kmi^intit^m  .Vgeoda  : — (I)  "  On 
a  Rapid  MMhnd  nf  .\p(ir<iximiilfi  lUrinnnic  ,\n»Iyei«,"  liy  I'rof. 
8.  P  Tiiiiriiij-suri,  KH.S.  ;  \'2  "  A  Hi^'h  Kriviucncj  .\ltrrn»tor," 
^  W.  Ouddoll;  (3)  Bxbibition  ot  l£x|MnnK>ats  to  show  tba 
BetartattenelltoHliMNIiwOnRent  on  .H.5O0railes  of  the  BaiUa 
flaWa  beNmu  Taaaeafar  and  Fknnlog  ttlaod  ;  {i)  Exhitltaf 
jL|imn-llattier  Galvanometer*  Universal  ShaatI  and  BlMtHK 
■latia  Inalraments. 

Ki  I-  Tao-Haaiwino  floeun. 
o  ' : 'V'  Cunccit,  aalfegn Saitanaat (Bni^  HaO). 

SATUBDAY,  Cecembw  tOth. 

GLtwiuw  TirnsirsL  Coujioe  Scixxtipic  Socikiy. 
ItSO  ^w.   MMting  at  98,  BaUi-ste«et.   Paper  to  be  read :  Electro- 
■aetaUi^:  Mom  NotN  on  iti  »jMant  Mtlgn,"  Igr  i.  1). 

IttviiTCTioM  ur  Ei.Ki:TBi('At.  Es'<iiX(8HS :  LkkI'S  Loi  \l  Skctiov. 
-I't  p.m    Visit  111  the  Halifax  Corporation  i'ower  Station,  and  tho 
povier  station  of  th«'  Hi?b<li-n  Brld^  Urban  District  {'oiincil, 
MOHSAT,  DeeemMr  lath 

Is>.rimiiis  oi  ELKcraiCii.  Enoinkkjw:  Krwoastij:  SacTio.x 
fip.m    Meeting  at  Uarliam  CoUtge  of  8eitfue>  Fafete  la  he  nad ; 
"The  Mearareraant  ol  Vaoaam"  and  "On  Ballertct  with 
Hfvertible  Hooetere,"  by  C.  Tnrnbnll. 
l\sriTi  Tii)\  ■■»■  Mn  luxu  «i.  KMMN'ri  M;  Omr-rsrrs' AssociATtoN. 
;>f.m.   Mealing  at  .Stori  v  K  Ck  i'    T>»p«r  to  be  md  i  "  Oaa'Sapaa 
T(alin9.*'ky  A.t  Hr*. 

KKTITi  rK  Of  Makink  Kmoixkriix, 
SpJ».  Htetfng  at  Romford  road,  Stratford.    Papw  to  bo  laad : 
•■  Fort  Kconotiiy  by  In^iulatiua,"  by  Mr  Lyddon. 
TViMUtT,  mimffiai  iMh. 

iKanroMM  or  Bijwtai«afc  BmanaaB  >  WAMdaatim  Bacrmi. 
:.  minu.   Me*Ui»  at  Owens  Colle«e.   Paper  to  It  read:  "High' 
Tcnsioo  Switch  Ov»i,"  by  L.  Andrews. 
IvtJTir'trrDN  or  Ei.iti.Tm<.»i-  KxniMTt.s  :  Oi  s^oow  SacTlOM. 
•  i>  "I    Ml-.  iir.R  at  'Uf!,  Bath o  iri  i-i-    I'.-.iicr  1.3  b«  read :  ••  .Armature 
titJMjlion  in  Alturnatorti,  bj- J.  It.  JlEHdiir'-on  and  ).  S.  Vlchfilson. 
WEDHBSOAT.  DoMmbor  Ktli 

lxi>rin'TioN  or  KiJxratiM  Enoisieikk  :  fiiaMi?ton\M  Sictton 
r.-dOiiM.  Meelinf  atlhaUnlmn^.  hfirtebanad:  ••nand-hr 
Ofaataaa  and  littw  Uad  DevalnfaMM,'' hr  A.  M.  la^. 
floeun  ur  Ash. 
SfM.  Oidfamy  K«etbs.  Papwtobo  md:  Phtntlawa," 

 '  bfCP  Ab?l. 

TBOmMT.  Beeomber  lltli. 

In»titi"tioh  ok  Ei.KiTRivAi.  Exoimtsas. 
.s'fi.ui  Ordinary  General  Mretiog.  Oooelosion  of  the  diseusaion  on 
Mr.  G.  F.  C.  KoAtlv  K  ('r|M!t:  BtwUci  in  Magnetic  Testinn," 
afti^r  which  tlw  following  Taper  wUl  be  Nad:  ■■Tho  OoaMaa* 
lion  of  riimt  l>e*tru<!tor<  and  RiMltltitr  Wolha,  BflOlMBliealW 
&>n»ldereiJ.  "  liy  W.  P,  Adams, 

Issriri  Tlox  or  Ern-riiK  At.  Kn.i|!I««iui  :  Lrri's  LocAt.  Sectiox. 
S  a.m.  MoiiilDg  at  \  orkshir*  ColiMl.    Fapor  to  iw  read :  •  Eltctrio 
M/riag  ot  Textile  Mills,*  by  W.  B.  Voedhoaaa. 

Itfonv  ExaiNrcRiso  Societt. 
S  p-iN.    Meeting  in  tht  Buna  BuiMing,  High-HtriLt.    .K  .I.  ■  i--ion 
will  take  place  on  "  Premium  System  t  .  Piece  Work  Systioi  " 
FBIDAT,  Oeeember  Kth. 

IsaiiTriiox  or  Ei.PA'nu<:AL  EsoixEraa:  Mjiscaianisii'STinKvTK'  Skitios. 
7:3(>p.m.   Haetiag  at  tho  Haalaipal  Bchool  et  Technology,  fiqiar 
to  be  read:  "Bettiqr  and  Boeaiar  Woritiog.  "  by  E.  D.  8. 
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ELECTRIC  POWER  DISTRIBUTION  IN  SOUTH  WALES. 


{Cimrliiilnl  fi 

Up  to  the  |MCsuiit,  practicully  all  thf  suli-statiDris  cm  the 
system  arc  fitted  with  stationary  traiigfomicn  us  two-phosc  or 
three-phase  current  is  emitloyvd  at  nearly  all  the  works.  The 
chief  exception  is  thut  o;  it  lar^e  iron  anil  !<tcel  works,  where 
continuous  cunvnt  has  beeti  {trefcrrcil.  At  present  u  tem- 
porary steam-driven  installation  is  in  use  there,  hiit  a  motor- 
generator  sub  station  is  being  ercctetl  iu  the  work«.  This  sub- 
station will  be  run  by  the  owners  of  the  works,  the  South 
Wales  Com|>any  supplying  thrcc-phsuse  current  to  it  at  a  suitable 
pressure  for  the  motoi-gencratoia.  An  interesting  applicalitm 
of  electric  power  at  these  works  is  the  Wcllmaii  furnace 
charger,  uscti  for  charging  u]M.>u-hearth  furnaces.  This  machine 
lias  four  molious,  each  diiven  by  a  separate  Wcstingbousc 
series  motor  and  coutrolled  by  u  separate  controller.  The  first 
motion  is  a  longitu<linitI  travel,  the  whole  machine  moving  up 
and  down  in  front  nf  the  furnaces ;  the  sccoml  is  the  croM 
traverse  of  the  ciub  carrying  the  "  jMirter  "  bur,  at  the  end 
of  which  is  a  tub  to  take  up  the  charge  for  the  furnace. 
The  thiid  motion  lii>s  this  bur  upur  down,  and  the  fourth  totat<? 
it.    A  chaige  is  thus  pickol  up  uml  carried  to  the  furnace; 


Fig.  13  it  a  general  view  of  the  motor  ami  switchboard,  l>oth 
of  which  have  been  supplied  and  crofted  by  (he  Electric  Con- 
stniction  Co.  The  motor  takes  current  directly  at  2,000  volts, 
and  the  rotor  i-^of  the  wound  type,  with  a  three-phuise  winding, 
anil  a  water  resi.Mance  is  inserteil  in  the  rotor  circuit  at  start- 
ing. The  handles  working  this  resistance  arc  seen  at  the 
Wt'im  of  the  jitinel.    At  the  crul  of  the  motor  shaft  there  is  a 


13.- too  U.I 


E.C.C.  MOTilU    foil    lilllVIMl.    WlllC-IKII.I.IMI   MU.1.8  A7 

tur.  lUKiiKi.h  Sttti.  Wiim  Woitks. 


the  tub  canyiny  it  is  pu-nhed  forward  at  the  pro|icr  angle 
right  into  the  furnace  and  then  ixitateil  so  ais  to  enii>ty  the 
charge  in  the  furnace.  A  few  sccondn  only  are  occupie<l  by  tl;e 
whole  itroccss,  the  only  hand  labour  reipiircd  being  ti.e 
manipulatiou  of  the  coMlrullers  on  the  cab  of  the  charger  and 
the  o|K!ning  of  the  furnace  door.  Charging  simil  ir  fumaccj*  liy 
hand  or  with  the  a.ssisiuuce  of  an  oixlinary  tiuvellitig  crane 
wouM  take  many  minute.',  and  moreover  the  furnace  door 
would  be  open  longer.  As  the  {Hisiiion  of  (he  tnicks  from 
which  the  scrap  or  ingots  are  carried  and  the  height  of  the 
furnace  doors  arc  always  the  s.imc,  tlie  opcmtion  of  the  car  i>y 
the  driver  is  very  uuick  and  almost  automatic,  and  the  greut 
advantage  is  gained  over  a  travelling  crane  that  the  clmrge  ii 
conveyed  right  into  the  fuiuare  and  not  merely  to  the  ihior 
Some  results  of  tests  made  with  a  siniiliu-  machine  were  piib- 
lishoil  by  Mr.  A.  1).  Williamoon  in  a  Pajier  reailat  the  ln*lilu- 
tiou  of  Electrical  Engineer!)  last  jear.* 

At  present  the  largest  motor  on  the  South  Wales  Company 
mains  is  a  400  u.li.l*.  induction  motor,  which  runs  off  the 
2,000-volt  lb     three  ]>hiwe  supply  from  the  Cwmbran  station. 
This  motor  drivo*  two  wis  of  rolls  at  a  wire  drawing  mill. 

•  Juurmil  of  the  Inalitutiooor  Elcctiicat  Kn|,'iiu«r«,  Vol  .\.\MI.,  p.  '.tii. 


I'l".  1  ■     i;.H.T.  ri.cn  Ito.4lsi>  .»M'  Un.  SniicM  VT  ScK-BTATioy. 

ha)idlc  which  ^llort  circuits  the  n>tor  coils  an<l  lifts  the  brushes 
from  the  slip  rings,  it  beitig  operated  by  hand  as  soon  as  the 
motor  has  attuineil  its  full  s|>ced  and  all  the  resistance  is  out 
of  the  rotor  cireuit.  The  stator  circuit  is  clo«cd  by  a  throe- 
|)hasc  I'll  switcli,  the  handle  of  which  is  seen  altove  the  water 
rcsistuui  e,  iMith  the  switch  iUelf  and  the  three  fuses  in  scries 


hl  U  -ilA  I  ION. 


with  it  being  at  the  1>uck  uf  the  board.  K<>pe  drive  is  employed 
b«tween  the  motor  and  the  lolls  ;  the  motor  tuns  at  'l!>^  revs, 
per  uiin.,  and  the  ixills  at  2U>*<  and  l-'^O  rov.s.  per  min.  respectively. 

Some  smaller  E.CC.  motors  (".'0  II. r.  and  t*  ii.i".)  are  in  use 
at  the  s;une  woi  k^.    Tlie-io  have  :iliort  cireuited  rotors,  but  arc 
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started  bjrmcun^  uf  an  "autu  transfornKT."  In  thi«  the  main« 
are  connected  t^T^'cthcr  tlirouf^h  chokini"  coils,  in  tlic  starting 

|H>siti<in.  mill  t:<[i|iiij^'-.  ire  taken  o(V  to  the  *tiitor  of  the  motor 
so  llial  tliL'  luotDi  Htiirtfi  up  muicr  minced  prcssiire.  Ak  soon 
as  s|i('(ii  is  .iltnini  il  tin-  ■i\vittlic<l  over  <lir>'<  t  to  the 

afator.  Tlic  iiniiiecl iuns  ure  fhiiwn  in  Fi;;.  16  It  iiiai  Itc 
nR'titiont'd  tli.it  this  method  of  st.irting  is  cmployod  in  the 
majority  of  c:isus  for  mofonf  uhovc  tl  H  i",  ainl  below  .'5.")  Jl.l". ; 
above  11.1'.  the  Stuirh  Wale*  (  orajiaiiy  insisU  on  the 
cmplo^'ineiit  of  tttartiiig  resiatanvcs  in  the  rotor  circnite- 


• 

1 

are  oiterateil  l>y  cluw  i-Ititchos,  and  not,  as  it  more  iuu.i1,  hy 

friction  clutches,  s"  that  all  the  sUirting  and  jockejnng  ha«  to 

he  d'lne  liy  thr  conlioller,  and  the  controller  muI  : c- ■ti'taiice* 
havi-  in  i  (mM'(|iicnt'o  to  ho  of  very  suhstmtial  cinstnirtion. 
(  Miifiii imiiu  to  the  ne«  lionu'  ( titicc  loooninienilations.  in 
addilinn  to  the  t iitil nillcr.  tln  rc  is  a  switch  panel  witli  iion- 
antomatic  threc-]>iili_' oil  itrli  uinl  \v:it  nnctur,  and  also  a  distri 
hlltilii:  panri  at  tin-  pit  l"tll<iiii,  littcd  with  \\  cgtinghoiihc  iion- 
aiitiini.itic  ■111  siviirlii Thi'  L'ejir  has  Iteen  in  active  I'jieiation 
for  some  tiiiu'  wilhonl  tlic  sli^lltest  hitch  liavin};  occiurcd. 
The  liritish  Wcstinfihunsc  ('<i,  liavc  in  liand  an  exact  duplicate 
g©iU'  for  the  same  collieiy.  whii  h  w  ill  lie  installed  shortly,  ami 
.  when  this  is  done  the  whole  of  liic  cinl  niscd  at  this  colliery, 
I  amouiitinj;  ti    from   lU.OUU  to   12,000  tous   fer  week. 


F». 


Mb— DiMBAM  or  OomnKTiom  w»  S-»«uuc 
Arm'TajtiiKroiniKii  8T»irnsto  Swrmi. 


rrol)al>ly  thi>  jrreatcst.  jwirt  of  the  ioail  on 
the  South  Wales  network  is  hy  "  main  and 
tail "  haulage  gear  at  varions  collieries.  We 
deserilte  and  illiistiato,  a«  a  typical  example, 
the  gcjir  at  flic  Alhion  colliery.  Pontypridd, 
which  ha.s  iii?>'n  pm  in  hy  the  liritish  Wesnni;- 
hoiise  Ot.  lictLiMii:;  t-i  Fig.  17.  it  will  In;  ncen 
that  the  main  and  tail  drums  run  hxwc  on  the 
shaft  with  a  central  htecl  claw  clut«h  operated 
hy  one  of  the  hand  wheels.  The  other  hand 
wheel  operates  a  two-»peeii  gear  through  c-oil 
clutches,  giving  «iicod!i  of  8  or  5  miles  per  hour 
m  will,  by  clutching  in  the  larger  or  smaller 
pjnioa  wtnout  stopping  the  journey.  This 
arrangement  is  very  conveniont  when  .starting 
or  mnning  on  a  fthort  piece  of  heavy  grailicnt. 
EmIi  drum  is  providuu  with  a  powerful  foot 
bndn  and  all  the  deuila  of  the  gear,  mdi  m 
rise  of  iliaflf^  bearinga,  ' "himn^  *n>  of  tiw 
moat  anbatMilial  dianetMr.  Tbe  gear,  aa  will 
be  aaon,  ia  rops^Tan  from  two  Westingihonae 
TariaU^apaeatbne-phaaamolon.  Tbaae  union 
an  dealgped  to  wirk  on  »  440-vol»  SS-pcriod 
oirenit,  and  to  develop  as  normal  fnlMood 
aOO  H.H.P.,  a  load  of  .100  n.ii.p.  for  two  hours, 
with  coniiiderably  greater  overload.s  for  shorter 
periods.  The  motors  run  at  47.'>  revs.  |icr  min. 
and  .are  pro\'ided  with  enclose>l  slip  rings  an<l 
an  outlH.ard  Itcaiiiig.  The  niutors  in  other  res|K'cl 
British  W  I'stiii'^lioiisc  (  H.'s  stuidard  iinlnclion  tv|>i'. 

The  leversinj;  eontii>ller  is  situated  coii\eiiient!\  1 
the  hand  wheels  on  the  hatiLi^c  ^e.ar,  and  is  arr.in;:tMl  t.i 
the  two  motors  ginng  seven  gpce<l.s  in  eilhei  dneetiMn  \,<,  the 
insertion  of  rcsigtancei  in  the  rotor  ciieuit.  h  is  aiidition.illy 
litUMi  with  an  isolating  switch  for  ciittiiiL'  out  eitlier  niot'ir  in 
case  of  accident.  The  face  plato  is  pmvi<lcid  with  a  jtaw  l  and 
ratehet  arrangement,  by  means  of  which  it  is  im]>os.sible  to  move 
too  rapidly  from  one  contact  to  another  or  to  hang  iu  amidway 
IMjiiition,  the  whole  being  of  solid  constructimi  and  immerseil 
in  oil.  The  resistances  are  of  the  grid  type,  designed  for 
OODtinnona  running  on  any  notch  uf  tbe  controller.  One  of 
the  aKNt  intereatiqg  featurea  about  this  gear  is  that  the  drums 


Kiu.  17>— Fun  uat  Eun-JkiMx  or  Hum  aarii  T&u.  Havlmb  Oku  st  nut  Albidm  Odiaibbt. 


arc  of  the  ! 


.trol 


will  he  hauled  from  the  various  districta  to  the  pit  bottom 

electrically. 

l'ii;s.  1(  anil  15  show  the  a! raii^cment.s  aiiopted  in  rlir 
m.ijority  of  I  he  liub-stations.  the  switeh  i;ear  heing  s-ippheil  hy 
Me-.- IS.  l.ii.inel  KoliiiM'.iH  A  ( 'i ...  of  1  '.'CI  \  Wdi  ks,  I'liames  I  )itt<iO, 
Kaili  siihstatinn  e'|ui]iiiii  iit  i.inisi-1  .  gcner.dly  of  three  three* 
pha.Hc  oil  switchc-  nt  -|:i  riiil  ilr-i;.^n,  and  an  K. Il.'l'.  tbree-]ihase 
ami  a  low  tension  tin  ee  phase  fuse  h.iuid,  one  hoard  defiling 
with  each  siile  of  the  traiisfonncrs.  The  K.H.  T.  fuse  bcKird 
is  titled  with  rartri<l|:;e  s|«irklel  fuses.  On  the  low-tension  fuse 
board  the  fuses  an'  of  Messrs.  Li<mcl  Ilobin.son  iV  t'o.'.s  |>oix"C- 
lain  |)lug  tubular  type  (Fig.  Itf)  the  fuse  being  placeil  inside 
a  thick  asbeitoa  tube  nude  from  one  piece  of  asbeatos  |»ui>er. 

The  incoming  and  ontgohig  thrM-piuMe  cables,  carrying 
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tho  11,000-vult  currcut,  are  kicIi  controlled  by  one  of  tlic  main 
oil  awitchea,  the  thinl  oil  Hwitoh  lacing  uiie<I  for  disconnecting 
the  8ub'8tution  ami  is  <Je«i<;neil  fur  breaking  (he  mugnctihim; 
current  of  the  tran«foi-nicrs  only.  Tho  main  1 1,000  volt  three- 
pbiise  oil  switches  are  of  a  special  design,  four  breiiks  in  ii«ric« 
p«r  phiiiie  being  provided.  Flic  awitchv8  arc  of  u  capacity  of 
1 20  amperes  i)er  (thaiie.  The  whole  of  the  live  part*  are  under 
oil.  Each  of  the  three  awitchca  is  littcil  into  a  separate  brick 
cubicle  with  a  concrete  top,  a  Oin.  brick  wall  Iwing  lietwcen 
the  operator  and  the  liwitclieg.  The  ofierating  gear  for  the 
Bwitcncii  is  brought  to  the  front  of  thu  wall  to  the  handle,  .'ind 
all  the  switch  framing  and  metal  work  is  earthed. 


through  joints  liuvo  failed  to  withstand  thiR  t<»t  out  of  a  total 
of  some  l,l."»0.  On  entering  tho  substation  the  cables  arc 
led  from  trifurcuting  Imves,  lead  covered  vnlcuiiiKed  rubber 
cables  being  led  out.  All  foiu'  cables  are  jointeil  to  a  Bleovu 
on  the  box  by  means  of  a  wiped  joint. 


Flu.  18.  -X.T.  SrS-STtTION  F0SKKOABI>. 


I'm..  IK.  — KH.T.  Si  i:^r*TioN  Him-nNNHTrNO  Swimii. 


Fig.  21  is  a  reproduction  of  the  danger  boani  usoil  in  con- 
nection with  all  the  high-tension  and  E.H.T.  machinery  and 
switchboard.  The  actual  size  of  tho  board  is  d  'iin.  by  li'm., 
and  it  is  of  white  enamelled  iron,  the  letters  and  skull  and 
crowbones  being  raised  and  coloured  blue. 

The  mains  feeding  tho  »ub  stations  are  all  laid  on  tho  ring 
principle  and  arc  looped  in,  one  main  coming  in  and  the  other 
main  going  out  at  each  sub  station,  and  )>oth  ends  of  the  ring 


We  have  given  in  the  early  |»art  of  this  utticle  fidl  descrip 
tion  of  the  Trcforest  and  Cwmbran  power  houses,  and  it  will 
only  lie  necc'Marv  to  add  brief  descriptions  of  tbe  reraxin- 
iug  generating  stations.  At  the  liridgcnd  station  there  are  at 
present  only  two  200kw.  sets  and  one  70kw.  set.  Tho  larger 
units  arc  Willnnii  compound  three  crank  engines,  driving  \\'e.->t- 
inghouse  dynamos  at  300  revs.  |K.-r  min.,  and  generating  .'lO- 
period  two^phasc  current  at  :!.<>O0  volts.    Steam,  with  80ilcg- 


Titne. 


I>R«mbv  IWI3.  Ttiuraits)'.  !<tta  kiKiKii  —  —  —  . 
Ktlmirjr,  ISM.  «tli  mtkawn  .  . 


10       II  IS 

tliilniilU. 


JasulT.  IWII.  Tll11T«il*x,  iSth.  tlHll 
JlUi^b,  I99i.    K>iill)r.  IMh.  1901,   


¥uj.  fO.—hakO  Ci'MvK  ut  BHiiKiENtt  BrjkTiux. 


toiminaling  at  the  gencr.Uing  station.  In  this  way  there  can 
l>e  no  interniption  of  the  supply  should  any  section  of  tiiemain 
break  dow  n.  So  far,  however,  I  here  have  Iwen  no  breakdowns  in 
the  cable  (e.vcejii  in  ime  instance  in  whii  li  the  cable  w.i*  imlled 
up  by  the  ixiots  of  a  tree  which  had  fallen  lUiwn  ,  although 
wniu  72  miles  are  alreiuiy  lai<l,  The  e.ible«  are  all  tested  at 
double  pressure  after  being  laid,  and  only  two  of  the  straight 


of  superheat,  is  siijiplied  to  them  from  three  Mi.'Ki^fi- 
l>anki>  (iailou  ay  boilers  ami  they  run  noii  t-ondonsing.  Thu 
exciters  are  Ix'lt  driven  from  the  alternator  shafts.  The  switch- 
ImkihIs  at  the  liiidgend  station  and  the  subsUitions  liaxc  li««n 
Hiippliol  by  the  \Vcstiiighoii«c  (.'umpany.  The  station 
situated  in  the  town  itself,  and  it  foeils  a  sub  station  for  the 
"bulk"  supply  of  Uridgeud  ami  two  substations  at  tb« 
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Glitmorgun  County  Council  Aaylunis.  Fi-oni  all  three  of  theto, 
alternating  current  is  Rn|ii)lied  at  2 1 0  volts  on  each  phase.  Kach 
of  the  asylums  has  au  eijiiivalent  of  between  6,000  and  7,000 
8  c.|).  lani|)!«,  atiil  iti  i)ne  of  them  there  is  "0  ii.r.  of  motors. 
They  are  iimler  contract  to  take  at  least  .'<(), 000  units  [ter  annum 
each,  but  as  a  matter  of  fait  thoy  coMKunio  nearly  150,000 
units  per  year  between  thera.  In  the  station  it-self  there  are 
also  two  lOOkw.  transfortuers  (ami  one  spare  one)  ti-aiuforming 
down  thu  two-phas«  pressure  to  .'>00  volts.  Current  is  supplieil 
at  this  pressure  to  about  320  ii.r.  of  motors,  to  a  joinery, 
hrewcry,  brickworks,  two  ()uarries,  a  blacksmiths'  and  fitting; 
shop  and  a  pottery,  all  within  a  short  distance  of  the  power 
house.  Arningeroents  are  al»u  being  made  for  a  16-liour  pump- 
ing supply,  the  South  Wule^  Company  to  choO'Se  the  10  hours 
of  the  day  dunng  which  thu  supply  is  to  be  taken  atnl  the 
charge  being  corre-^jwndingiy  re<luced. 

For  the  week  mdiug  November  li'th.  11, ""JO  units  were 
generat4Ml  at  the  Bridgend  works,  of  which  per  cent,  was 
sold,  the  lotid-factor  Iteiug  31-'.*  per  cent,  and  the  total  works 
cost  0'79d.  Fig.  2C  shows  some  typical  load  curves,  and  it 
will  be  wen  that  they  prv^ient  thi;  peculiar  characteristic  of 

having  four  (icaks  instead  of 
one.  The  lixul  curves  of  the 
lai>;er  power  houses,  when 
they  arc  more  fully  loaded, 
will  he  even  Hatter  than  this. 

The  (>ower  house  built  at 
Neath  may  be  describotl  as 
being  a  building  similar  to 
Cwmbran,  with  plant  similar 
to  firidgend.     It  has  hi»en 
built  mainly  to  tatisfv  the 
re«)uircments  of   the  Neath 
Corponition  and  Rural  |  )i.strict 
Council,  anil  arrangements  are  alui  being  made  with  three 
other  local  authorities — vi/.,  Briton  Ferry,  Aberavon  and  the 
Marf;ain— for  "l)ulk  "  supply. 

\\  hen  th«^  district  has  been  a  little  more  developed  it  is  pro- 
jjoeed  to  connect  all  the  power  bouses  together  by  overhead 
mains,  in  which  a  pressure  of  il.'t.uoO  or  .{0,000  volts  will  lie 
employed. 

In  concluding  this  article  we  desire  to  express  our  thanks  to 
tlie  consulting  engineers,  Me-isr».  Itrsimwell  and  Harris,  for  the 
loan  of  drawingA  and  for  other  :issi>.(ancc ;  ami  also  to  Mr. 
E.  I..  Hill,  theCcneral  M.in:iger,  ami  Mr.  K.  K.  StMlcn,  llic  chief 
distribution  engineer  (who  has  ju^t  left  South  Wales  to  take 
up  the  position  of  ( General  Manager  to  the  CIcvelatid  iV  Durham 
County  Electric  i'owerCo.  ,  for  courtesy  extended  to  uk  during 
a  two  days'  visit  to  the  South  Wales  district,  during  whicli 
time  every  information  was  placed  at  our  ilisposal. 

EititATUxi. — In  connectii>ii  with  the  mains-charging  device 
on  the  switchboani  at  thu  'I  reforost  station,  descrilMsd  in  our 
last  issue,  it  was  stated  that  thi.s  wiis  similar  to  the  one  on 
the  Partri<lge  urinciple  employuti  on  the  switchboard  ut  the 
Stalybridge,  Hyde,  Mossleyand  Dukinfield  generating  station. 
Messrs.  Witting,  Fborall  iV  Co.  inform  us  that  this  is  incorrect, 
their  firm  having  supplie<l  the  mains-charging  device  at  the 
latter  works.  This  U  on  the  Partridge  principle,  as  described 
by  Mr.' Partridge  in  our  Corres|)ondenco  columns  ( 7'/ir  Jll(c 
(ricimi.  Vol.  L.,  p.  S20).  .Messrs,  Ferranti's  charging  device 
used  at  Troforest  station,  on  thu  other  band,  differs  from  Mr. 
Partridges',  and  is  of  the  design  illustrated  in  our  last  issue. 
The  principle  upon  which  it  works  is  described  by  Dr.  C.  C. 
Garnird  in  our  Corres|K>nduncu  columns  this  week. 


Fiu.  'il.— Daxokii-Uimuid.  j-aeale. 


Royal  Inatittition. — Among  the  lecture  arrangements  at  the 
l{*>yal  Institution  before  Easter  are  two  lectures  on  engineering 
by  Prof.  W.  E  Dalby  ;  three  lectures  on  elcctricivl  pro|>ertie8 
of  radio-active  substjinces,  by  Prof.  J.  .1.  TIiouikoii  ;  and  throe 
lectures  on  some  controverted  (piestions  of  opti&s,  by  LopI 
Hayleigli.  The  Friday  evening  meetings  will  licgin  on 
•Tanuary  -'0th,  when  a  discourse  will  be  ilelivered  by  Pnif.  Sir 
•lair.es  Dcwar,  on  "New  l,ow  Temperature  Phenomena." 
Mr.  15.  Marconi,  Prof.  .1.  .J.  Thomson,  I>onl  Kayleigli,  and 
other  geutlenien  will  probably  deliver  suh>;^,^„£lit  discourses. 


THI  "MfiOGBR." 


Messrs  Evcrshctl  .V  Vignolcs  have  seleuteil  the  "  Megger  " 
aii  a  name  for  their  now  patieni  of  ohmmeter  and  generator. 
This  new  pattern  presents  several  novel  features,  foremost 
among  which  is  the  combination  of  the  generator  and  instru- 
ment into  one  ra.sc,  rc^nltuig  in  a  great  gain  iu  compactness 
and  weight.  In  onler  to  render  this  pos.siblc  it  wuh  necessary 
to  componsat^^  the  moving  coil  system  for  stray  field  from  thu 
generator,  and  this  has  been  accomplished  most  succ««sfidly. 


Kiel.  I    Tilt  ".Mco.ta"  n<  Uhi; 

Figs.  1  and  2  are  general  views  of  the  instrument,  and 
before  |Hissing  on  to  the  intermil  details  attention  may  be 
tlrawn  to  the  neat,  detachable  handle  and  tlie  brunKcd  cover  to 
protect  the  glass  over  the  scale.  To  use  the  instrument  it 
is  uiineceiisary  to  open  the  box.  All  that  the  tester  has  to  do 
iis  to  connect  up  the  insulation  re.Mstauce  to  l>e  mea.sureil 
between  the  two  terminals,  turn  back  the  scale-cover  and  tlie 
detachable  lian<lle,  pull  out  the  handle  of  the  generator  an<I 
turn  the  latter  at  a  suflicieiitly  fast  s{>eei|. 


2.-T11R  "Mrimieh"  Ouwao  foii  rAaKTiKu. 


The  generator  itself  h  similar  t-o  that  in  use  in  the  jirevious 
patterns  of  K\ershed  olimmcter,  with  the  exception  that  a 
friction  chitch  adiled  in  the  case  of  the  liigh  rangc  instni- 
raents  for  measuring  insulation  resistances  witli  high  capacity 
such  08  concentric  caibles  and  long  telegraph  circuits.  This 
ensures  a  constant  sjiccd  and  thus  prevents  nnsieadinesa 
of  reading.    The  generator  is  a  contiiiuoiis-currcnt  magneto 
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iii.n  hiiiu  «  itli  a  foiir-t'oil  armature  anfl  a  commutator  fiirmeil  of 
two  'liviiifd  di8«8.  two  pair*  of  riamiw  <rroovc<l  \vlieii|«  takin-,' 
till'  )ilui^c  of  Iiiiis-Ihs     Kollor  licariiiLi^  <'ni|i 


.l.S  It 


of  1)III!-1hs     Kollor  ticanii 
iiccf.--ur\  lint  llir  animturc  nIiouI'I  run  vctv  --iiH.Kllily  on 
utcouiit  of  tliL        j^nar-ratiu  lM  ;\viu!ti  tlio  haii  llr  .m  l  armature. 

Tbe  ubiiiiiietcr  iaadead  boai  moving-coil  ijwlruiueut,  uud,  as 
■MB  in  Fig.  3,  tlM  aMiM  (Mtir  of  ftrmattnl  uagiMl*  (which  are 


Fill.  3.-  DlAcilim  Of  O'NNKIIOM)  Ml>  iUmttTK  ClK'nn. 

niaKiietiMd  to  about  3,000  lioM  par  iquara  eantitMtra)  are 
em|ilo>'cd  for  tha  imgnatoijBiimtor  aod  the  ohmnwter.  The 
eumnt  and  prewure  coils  are  free  to  rotate  in  t)n^  fioM,  and 
are  wound  at  an  ansle  slightly  leu  Umb  u  right  anale,  tbe 
cuirent  ooU  bdag  in  the  most  intenM jMct  oi  the  Held.  Tbe 
preiaure  coil  wfll  taks  up  the  porimn  aeen  in  Fig.  4  when 
then  i«    infinite"  remtanea  in  circuit  with  the  series  coil, 

and  when  there  it^  a  cur- 
rent through  till'  serif^s 
coil  the  l;itt«r  h  III  have 
JIM  (>ii|K)fiinj:  tiirtiinj: 
moment,  .^^o  rlmt  the 
moving  sya!  rii  i  • 
the  anfjio  ni:s>lc  with  the 
'•iiifinily  '  imsition  liuin^; 
u  function  of  the  roi^ist- 
ancu  in  uirtml  wi'.ii  tlif 
B4-rit!n  loil  .-in<l  Iwina  in- 
r]i  jH'Uiientof  thevoha^ 
of  tht'  generator. 

The  |>rc-!Mue  coil,  it 
will  bu  noticed,  extends 
from  the  centre  u>  one 
ride  ol  the  cylnnIriKil 
magnet  Iteeper,  an.l  n<it 
right  MTOcs,  as  does  the 
cnmnt  coil.  In  onkr 
to  pniect  it  from  the 
inflnenoa  of  cutemal 
fieUb  n  compoBMrting 
floil  ii  nddedootaide  the 
pnimre  cei]^  aad  ii  «oa- 
neeled  in  ■ariia  vUh  it. 

Fkrtaenlwly  fine  wire 
ic  neccawry  for  leading 
die  current  into  t)ic 
moving  coiIf,  as  it  is 
o.48cntial  thai  there 
Khould  Ik)  no  rr»ntn)l- 
linfj;  force,  otlierwise 
the  l:i\v  of  till'  inntni 
cmplovi"!  is  iif  |ilios|ihor 


Ih.  4. 


Section  at  A.B. 

F.i.KVArioN  AN|<  iSi<  Tlnirju.Ilun 
w  Moirl>u  SlSTKM. 

OaaJMUaalnatiiM. 


T\h: 


nent  will  Ih'  iiu'i>rr(-<.-t. 

hroii/c,  au'l  it^  .ii,inief«'e  i«  O  I  mil.  Smh  litic  »ire  is  very 
Njitioj  . ,  uiiil,  li'  jrrcvcnl  atiy  ilan;.;i  r  nf  it.>*  Ki  rnming  cint.itnj;leii 
vi\wi\  ihr  iji-inuiient  ii>  intvelling,  it  it-  wound  ruuml  the  coni- 
parativoly  ]av^ij:  aluminium  ilrum-  kl-cii  in  Fig.  4.  Tho  control 
of  the  leadin^f-in  stri|w  i«  of  the  order  4,',ulii  of  llie  momviit 
of  the  pretaure  eoil  at "  infinity." 


Thr  pivots  of  tlii'  instrument  arc  lar;;e  anil  suhsLantinl,  Uwir 
Kxtii  niitii  s  Krin^  alnjut  the  siMi  of  a  pin's  head  Tliis  ca()w>> 
nil  ili'h  ti  ri<iu-i  fiii  tion,  liowever,  an  thi;  irn-trunn  iit  i<  kopl  in 
vilirution  when  the  handle  1^4  turnixl.  Thi'  .iliMune  nf  tint- 
pivots  renulto  in  the  jewels  whioh  &up|)ort  ihctu  hiivinj;  an 
almost  infinite  life,  and  also  renders  it  unnooeaaari'  to  lock  tlie 
needle  when  tlieinttmneiit is  heing carried  aboat.  KolareUing 
iii  required. 

To  avoid  tKjuhlcsomc  elTcfts  from  leakage,  the  Price  Euard- 
wire  principle  is  used  on  all  pitrts  of  the  instrument.  Fig.  5 
shows  the  scale  of  the  "  low-raugc  nu'g^ers/'  which  are  titi<Ml 
with  generaton  giving  250  and  liOO  volt«  respectively  at  lUO 
revs,  per  min.  The  "  high-nmge  naggers  "  reail  from  !>  to 
1,000  and  10  to  2,000  nx^gohou  reapeciively,  with  voltages  of 
500  and  1,000  at,  or  over,  100  rave  per  min.  The  sixe  of  the 
instmment  is  6|in.  by  fi^in,  Iqr  13in.,  and  its  weight  is  181b. 


-•MEOOHH 

»  TtM>u4  Ota, 


no.  S.— SCAUM  or  " 


We  nayaddthatwaeaw  the  instrument  teatad  withaMfaeity 
of  1  mfd.  in  parallel  with  a  high  iocnlation  rew'atannii,  and 
ooukl  observe  no  change  in  the  mding  when  the  capacity  was 

switdwd  in  and  out 


The  Reaaon  MaanfselttriDg  Oo.'s  new  prepajrment  meter  is  of  the 

mercury  motor  ly  pe,  consisting  of  a  oopp<>r  <li»i' m  a  mercury  bftlh  and 
0aua«d  10  rotate  by  the  action  of  a  niaKnclic  (!•  lil  ini  tin  iiirrciil 
which  ih  piissing  through  the  dUc.  'I'hf  il.'.-tr'iiiiu^'in  i.  lound  tlif 
coil  of  wliuh  till'  main  currtiil  !>n!--.i-'s.  i  unsisli  n!  i\'.o  lofl  iron 
con-»,  iHtwtiu  the  faces  of  whicli  is  phiccil  the  nicrcury  bath.  The 
other  cndx  of  the  two  cores  are  expanded  into  large  wa  pissss  in 
the  fonii  of  Hat  piaiv*.  Thme  flat  plate*  are  designed  le  that  the 
itia4;netic  Uoss  will  bave  m  short  an  air  path  ns  possible.  There 
L>,  in  addition  to  the  main  msKnetir  field  thus  produced  by  the  eai\, 
an  nuxiliar>'  macnecic  field  produced  hv  n  set  of  permanent  "teel 
niiiKueU  in  the  fonn  of  pillars  ncrewisl  lM>tw««n  the  two  pole  pUtes. 
The  ofiji  i  t  of  tin -It  perinaneiil  iiiH!,'iM-ts  ii  to  produce  a  conniiierable 
til  hi  of  hiri  e  nhi  ti  mtv  litlli'  cuni  ;it  i-.  pansirip  throu({li  the  meter, 
tliiii  K'^i^ir!  It  an  niitia^  .iliirtin;,'  tunioi'.  It  will  be  riTOgniHcd  tlialt 
III.  thi'  p.'i uiiiiiciil  magnets  are  already  fiillv  siiturjili-d,  tliorc  CM  1)0 
priic'tii  ally  no  fiirifu  r  mduction  through  them  when  Uie  main  eoU 
IH  e\cite>l  by  the  current,  and,  therefKO,  all  the  magoetie  lines 
produced  by  the  working  cnrnmt  of  the  meter  pass  through  tbe  air. 
The  "open"  iiiikKnrlic  circuit  seeiiren  the  great  iwlvantago  of 
abaenoe  of  rexiduiU  luagnetiam.  and  the  lui  vc  of  regixtriktiuii  of  Uie 
metoc  la  not  in  the  least  tdtersd  b}'  overloads,  as  is  tbe  caae  when  a 
doasd  inu  mapMl  eweuit  la 
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A  conicnl  mcrenry  b«th  is  otnploywl,  unci  Oic  routing  ditto  i«  open 
nt  ihri  top  of  the  cono,  no  lui  in  prpvent  air  bnbble»  reniiuiiinf;  under 
it,  lhnn  intprfplinf;  with  purly  »tftrtin({.  The  annatnre  hein^  of 
1>irK<>  iiianirtRr,  the  torqnp  obtained  is  considerable,  and  is  safflcient 
to  ronnterbalitnre  the  efTects  of  frictionni  resistance  at  low  loads. 
It  further  enables  the  meter  to  give  a  very  straight  curve. 

Adjustment  of  the  ratio  whn>l,  which  detenninr'S  the  registration 
of  the  meter  in  Hoard  of  Tnulo  units  in  accordance  with  the  working 
voltage,  is  \ery  itiniplv.  Tlic  tnun  of  wheels  is  so  designed  ait  to 
enable  both  the  whe«l  and  pinion  to  be  taken  off  and  exchanged  for 
others,  without  having  to  remove  any  other  part  of  the  meter  train. 
During  transit  the  mercury  in  the  bath  is  sealed  by  a  very  simple 
device. 

The  prepaynionl  alttwhmont  has  been  designed  with  the  view  of 
reducing  friction  to  a  minimum,  thus  putting  so  inappreciable  a 
strain  on  the  working  porta  of  the  meter  that  its  early  startmg,  as 
well  08  the  straightness  of  its  curve,  remain  altogether  unafToctcd. 
It  hii»  the  advantage  of  being  acted  upon  directly  by  the  inserted 
coins,  without  tlie  aid  of  levers  iind  handles,  which  very  often  provi 
a  source  of  trouble.  Tlie  mechanism  is  certain  in  its  action,  both 
in  making  and  breaking  the  circuit  at  the  rc<|uired  time,  the  switch 
itwlf  consisting  of  two  mercury  i  ups  briilgrd  over  hy  a  cupper  ro<l. 
and  therefore  free  from  the  frictinnal  rCKislance  found  even  in  lli< 
smdlcst  knife  switch.  Owing  to  the  dexign  of  the  inchnnl  shooi 
it  IS  impoBoiblo  for  the  switch  to  be  operated  fraiidulently  through 
the  coin  opening,  by  means  of  n  wire  or  similar  device. 


Kin.  1. — V'liw  or  Iirmion  or  K>.\fON  PmrATNirr  Mtna. 

After  having  been  inserteil  the  coins  Mlid<-  down  the  shoot  one  by 
one  direct  into  the  coin  receiver,  each  coin  operating  the  iiiechaiii-ui 
on  its  passage  through  the  lower  end  of  the  shoot.  This  is  a  dis- 
tinct Impruvemcnt  over  those  types  of  prepnyiiient  meter  where 
the  coins  in  rpsor^o  remain  in  the  shout,  and  arc  liable  to  wedge 
together  owing  to  their  different  tliicknesses.  The  attAcliinent  iiib\ 
be  ma<le  for  any  coins,  except  small  oiien  sm-h  as  sixpenny. piere^t. 
Those  adapted  for  pence  nave,  besides  the  ordinary  shoot,  an 
arrangeiuent  by  which  half  pence  (should  thoM)  be  insertedl  an 
prevent«d  fn>tn  actuating  the  mechanism,  and  drop  directly  intolhi- 
mnney  box. 

The  coin,  being  inserted  through  a  slot  in  the  meter  case,  slide  > 
down  shoot  .\,  and  drops  into  the  coin  rccei\  er  H,  fixed  on  onr 
end  of  the  coin  lever  t',  pivote<l  at  This  coin  lever  is  counter 
weight««l,  so  that  in  its  tiornml  [Mwition  the  coin  receiver  H  is  always 
ready  to  reccivn  another  coin.  Directly  the  coin  drops  its  weighi 
depresses  that  end  of  the  lever  C  a  certain  ilistanee,  and  then  it  fulK 
into  the  money  l<ox.  The  movement  of  the  lever  ('  is  utilised  for 
actuating  both  the  switch  and  the  counting  mechanism,  as  shown 
further.  .\a  soon  as  the  coin  h.-is  left  the  receiver  li  the  counter- 
weight brings  this  lever  C  back  again  to  its  original  ponition.  Thi? 
coin  lever  C  carries  an  arm,  D,  against  which  the  contact  lever  K, 
pivoted  on  c,  re«ls  when  thn  circuit  is  broken.  The  otiier  end  of  this 
contact  lever  K  also  carries  a  counterweight.  On  the  coin  lever*! 
being  depressed,  as  above  dcseribed,  the  arm  D  biiui^s  down  with  it 
the  contact  lever  E,  the  end  of  which  carries  tlie  copper  contact 


bridge  which  then  dips  Into  the  mercury  in  the  rnps  V,  and  thn* 
completes  the  circuit.  .\  pin,  G,  fixed  on  the  contact  lever  K,  then 
engages  a  click  piec«,  IT.  which  keeps  it  locked  in  that  position.  The 
other  end  of  the  coin  lover  C  carries  an  ann,  I,  which  in  its  turn 
Carrie*  a  pawl,  J,  At  its  further  end.  Tills  pawl  has  a  pin,  .1,,  fixed 
to  it  which  engages  a  star  wheel,  K,  and  move*  it  the  distance  of 
one  tooth  for  each  downward  depression  of  the  coin  lever  C  Tliut 
the  star  wheel  K  is  moved  forward  a  number  of  teeth  corresponding 
to  the  number  of  depressions  of  the  lever  This  star  wheel,  K.  is 
fixed  on  the  sleeve  of  a  wheel,  L,  forming  one  element  of  a  difTerential 
gear ;  the  other  wheel  M  of  the  some  diflcrential  set  being  geared 
to  the  meter  train.  These  two  wheels  rotate  freely  on  a  steel  BtnflT, 
M,,  which  carries  fixed  lo  it  the  difTerential  pinion  N  and  the 
switching-ofT  pin  O. 


Fin.  2.— Kt.iT'ATin!!  or  I*mp*TMin«T  Mii  raxism. 


When  the  star  whe«d  K  is  rotated  by  means  of  the  coin  lever,  the 
wheel  1.  moves  the  pinion  N.  and  the  pin  O  n  proportional  dislanee 
forwanl ;  the  spring  1'  pressing  between  two  teeth  of  the  star  wheel 
K  retaining  it  in  piwiliiin  after  each  advance.  The  contm-t  lever  V. 
having  tieen  loekeil,  and  the  circuit  completed,  the  meter  train  will 
begin  to  register  as  soon  as  any  current  in  being  consiniied,  sii  that 
the  difTerential  wheel  i\I  being  geared  to  it  will  cause  the  difTerential 
pinion  N  ami  the  switching-ntT  pin  ()  al^o  to  revolve  through  a 
dislance  proportional  to  thw  current  hschI  and  to  the  priw  imt  unit 
fur  which  the  meter  has  been  ailiiisted.  This  motion  of  the  pinion 
N  and  pin  O  is  in  the  backward  direction,  so  that  when  the  prepaid 


Kiu.  3.— I'l.AM  iir  PMWATHiiar  Micii.\itis>i , 


electricity  has  been  consumed  they  have  reaohed  their  starting  point 
.igain.  Tlie  switching-ofT  pin  O  will  then  press  the  click  piece  II 
just  xilflicieiitly  far  buck  to  free  the  pin  (i  of  the  contact  lever.  This 
i>eing  released,  it  will  .jump  bock  against  the  ami  D  of  the  coin  lever 
and  break  the  circuit.  The  steel  stiUT carrying  the  difTerential  pinion 
and  Bwitching-ofT  pin  carries  also  an  index,  which  shows  at  any 
time  on  the  registering  dial  how  many  coins  or  parts  of  a  coin  are 
left  nnnscil.  .A  small  counter,  also  actuated  by  each  depresnion  of 
the  coin  lever,  indicates  the  total  number  of  coins  paid  into  the 
meter.  The  coin  receptacle  is  ilciigned  so  oa  to  be  eiwily  removed 
from  the  meter  case,  emptied,  rcplaceil  and  scaled,  and  is  iiinde 
large  enough  to  contain  the  greatest  possible  number  of  coins  thiit 
iiioy  b»'  paid  into  the  meter  bctW4>eii  porioilicnl  inspection'*. 
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The  RciiHOii  Co.  nrc  nlw  brinsing  out  a  new  ujaxiinuiii  deinand 
liidicutvr,  which  we  illiiKtrnlo  bi<K>«-.  Thin  indicator  wurks 
on  the  elfclroiuofjuotio  prttiriple,  nrid  pruvidi-ii  a  Boiiiewhat 
cheaper  meniiK  of  iiiciviuring  a  roiiitiitiier'K  niitxitniiiu  demand 
than  the  thermal  tvpn  of  inHtninient.  Hi-forrinK  to  Fit;.  ''• 
it  will  be  Keen  that  the  wnrliing  partii  consint  of  a  pUinger, 
which  18  attracted  into  a  solenoid,  throiiRh  which  the  main  current 
pauses.  This  action  of  the  plun(;er  tilts  the  rej^iAtcrin^  part,  which 
<:ousi»t«  of  n  glium  vumicI  cuntaiiiiii^;  li<|uid  and  siutahly  iittiiched 
10  the  phinKcr.  1*lic  I'lTcrt  of  tilting  is  to  cniific  the  liiinid  to 
tlow  gi^idually  through  Oiv  coii»tri<-tc-d  pitrl  of  thi'  limnch  tuoc  seen 
to  the  lefl|at  the  top  of  the  scale,  and  to  collect  in  the  rending;  tiiH-. 
When  no  current  is  piiH&ing,  there  is  a  Finall  quantity'  of  liiinid  at 


Via.  4.— Vuw  or  EiJ!t-rHiJSi.iii>'itTic  Drii.«hd  lNi>i<aion— Orm. 
u  Aui'tSHK  Sui:, 

iho  bottom  of  the  rciulin);  tube,  wliich  serves  to  mark  the  zero  read- 
ing. The  hiMly  of  the  lii|Uid  in  the  vewel  is  in  n  iXMitiun  to  com- 
mence overflowing  into  the  rendiiiK  t'l'w  slioulJ  any  tilting  tnkf 
place.  The  tube  is  mannted  on  a  plate  of  /inc.  cnpnble  of  swinsiiif 
about  a  pivnt,  which  carries,  in  addition  to  the  plnniier,  an  mljustiiif; 
counterweifihl,  by  ineana  of  which  the  tube  can  lie  accurately  xet  ti> 
its  /.ero  piwiiiiin, 

Tho  narrnwneKa  of  the  eonatricteil  branch  of  the  tube  causeii  <i 
alu|(gi8hne-.s  in  ihe  rei^stration  nf  ihe  inKtriitncnt,  and  it  can  I  c 


!. 
« 


\- 

- 

h 

r 

1 

4- 

J 

\- 

- 

K  - 

Fio.  &— ('uavR  A,  Siiowniu  Tihk-lah  :  Coiivr  R,  r.tuiniAnox  Conrs. 

varied  so  that  full  rea<lin|t  i»  not  nbtajnt-d  until  the  current  has 
been  on  for  any  ileiiind  iiiterxal.  The  period  fur  cuniplete  reftis- 
tratiun,  in  fact,  can  be  adjusted  between  the  limits  of  live  minutes 
to  tliret-  houn>,  A  typical  time  curve  is  given  in  ('nr\  c  .\  i  Kig.  .'t),  and 
iM  the  one  Uftunlly  preferred,  ns  it  agrees  fairly  cloiu'ly  with  what  is 
obtained  with  the  lln-nnal  typi- of  deiuand  indicator.  \  typical  caL- 
bration  curve  ih given  in  CiirM-  H,  from  which  it  will  lie  mn  that  the 
inatmniei^t  can  be  uiado  to  have  an  almoHt  exact  proportional  scale. 
Ity  adjusting  the  relative  piMitiiins  of  the  eonntenveighi  arm  and  the 


plunger,  the  readings  may  be  made  more  open  either  at  the  uppvr 
or  lower  part  of  the  scale  as  desired.  The  inakerit  inform  its  tfiAl 
by  suilable  adjustment  an  accuracy  of  ii  to  4  per  cent,  throughout 
the  range  of  the  instnunent  can  be  gnaranlred. 

The  moving  parts  of  the  instrument  (Kig.  0)  arc  all  supported  on  a 
Htroiig steel  Kpindle.  The  counterweight  ami  ih  fixed  in  a  boss,  which 
is  then  secured  to  the  hkrge  braiu  collet  by  means  of  two  lock  nuts 
after  the  neccshary  adjusituienl  has  been  made,  iw  evplained  in  Iho 
previous  pitragraph.  The  plunger  arm  is  rigiiUy  lixeil  to  the  bracket 
carrying  the  plato  supporting  the  tube. 

Tile  inwtnimcnt  is  mode  in  standard  aizca,  from  S  amperea 
(with  n  full  loiul  drop  of  O'lH  volt  ami  an  average  power  consump- 
tion of  '2-1  witltsi  to  11)0  ampereii  iwith  a  full-loud  drop  of  0-(Kt  volt 
niid  an  average  power  consumption  of  :i  watts). 


'Boss  of 
Comttenneighl  Arm 


Klii.  6.—  |)|T»I1>0F  M"MNil  PlMTKur  KlJCt-TBOMiONKTlC  DeM»M>  Ixi'ICATna. 

Should  an  cxccsh  current,  due  to  n  short  circuit,  pimn  through 
the  coil,  the  plunger  will,  of  course,  receive  a  sudden  impetus,  but 
two  springs  ore  provided  to  take  the  sho<'k  of  the  movement. 
Kxcept  in  ihe  caiie  of  those  iiiHtruiiieiitK  which  luve  been  made 
specially  ipiick  rending  for  sp^'cilic  piir|niKeii,  only  a  very  slight  rise 
in  the  rending  is  obiu-rved  in  eoiise<|Unnce  of  a  short-circuit. 

MexKrs.  Chamberlain  it  Hookhntn  have  brought  out  a  modifica- 
liim  of  their  ampere-hour  typo  of  rneu>r.  This  new  tvpe  (Kig.  7) 
record.i  correctly  the  actunl  cnerpy  ennsuiued  on  a  circuit  of  \  arying 


Fi«.  7.— CoNTWCors  CcHHrNT  Wht-h.h  II  Mkikk. 

pressure  such  us  thnt  of  n  trninwnv  s.VHtem.  l  or  this  purpose  it  is 
only  nccci'-'<»ry  to  n  plucr  the  peiiiinneiit  mngni  t  dti\  inu  field  by  an 
elvctroinngiiet  ;  the  petmaiicnt  lungr.et  being  still  rctnimd  for  the 
brake.  The  c,>lindricnl  anuutiire  i<<  like  that  ii^cd  in  the  VMt2  type 
meter  with  brake  dine  above  it,  and  the  mercury  is  contnined  in  a 
chamber  bored  out  of  an  ebonite  block  and  having  conducting  strips 
embedded  in  it.  Tho  pole  pioo-  of  the  electt\>iiingni't  pnijeetH  np 
inside  the  aniiature,  and  carries  the  Ijottom  pivot  as  in  the  am|.'(ie- 
hour  meter.    In  order  that  the  litid  of  tlie  electromagnet  may 
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p«rf«etly  and  inatanUy  lo  «Imbmi  of  pimwma,  th«fe  u  no 
czltnwl  poie-pi«M  to  the  ooUide  ol  tha  unwtON,  M  that  ih« 
nHcmtie  eircuit  ia  eomplrtad  timmgh  the  air.  Itw  eoO  of  tho 

•leetromagn«t  (which  i»  of  fine  wire)  i»  below  the  mereary  bath. 
Il  i-i  «<>iitnl  iipiin  a  '.trait.'lit  i-ore  which  carrie*  the  one  pole-pleee  at 
iu  iiiip.  r  («\tniiiitv.  In  ur.lpr  lo  ensure  entire  nbeence  of  r««idniU 
muKiiotio  i  tTwlK  in  ti  l-  |  H  a  Kpcciiil  inethml  of  runstriirtinn  biu 
been  ado^teU.  liiMrnd  ul  bting  turned  from  a  solid  Imr,  it  i«  nwdr 
up  of  a  pib^t-mm  washers  whh  iaiaktion  betw<M>n  tlu  ni,  \\u,  n 
iiia«netiMd,VlMN*iiu,tt«  MtliMiiaii  dreait  ia  made  up  of  n  number 
of  rrr>-  Khort  mafnicta  of  gml  MatioB  ia  fnguHiau  to  tbeir  kngth. 
These  short.  niaKncta  have,  tbanfoM,  ft  wn  gnal  mU-^mngfuttMatf 
(endencv,  which  »peraiM  the  momont  tha  magMlkiiiff  oomnl  is 
withdrawn  or  dimiiiiahed.  The  motor  itaotf  is  cwMtrnctad  to  carrv 
n  niBximniu  cun-pnt  of  V)  .iriiperes.  If  it  ia  required  imi  i»  uaoally 
tlic  ousel  lo  im'anun-  «r-.ii.  r  i-urrenta  th«ji  this,  the  i-Mrrcni  is  paased 
through  tt  shunt  which  .  at;  he  fixed  to  thi>  buck  of  the  Kwiichboard. 
and  tne  meter  terrainaU  n.rmected  to  thi-  alninl  by  tiexilile  eahlcj. 
11»  end*  of  theao  cables  coining  Iroiu  the  ahunt  terminate  in  copper 
Vhp,  wbkik  un  inaoitad  into  DMcrarjr  una  IbmiM  nn  of^ the 
mabi  ncroury  bath.  SmsH  tbooito  gluda  aomr  om  &He  ainaU 
cup*,  nod  secure  the  .  ablns  in  podtion.  The  top  of  the  ""i" 
iiKTciirv  hath  is  covercil  with  a  metal  cap,  in  tha  camtra  of  vhleh  ia 
aiiother  ^bkn>l  w)ii  li  innv  be  turned  readily  by  Ita  mdlod  edge. 
When  raia«<l  cl  iml  hfts  the  armatura  oA  ita  jowallad  bearinj;, 
holds  it  tight  iluri.t  trni!-p.  i  t.  and  prevents  loaa  of  mercury.  After 
the  mcttr  is  ti\.-.l,  it  i:,  i  Iw  screwed  down  aa  fur  h>  it  will  go. 
AUhough  the  aruulore  i>  considerably  larger  than  in  tiic  ordinary 
ampra-hoBr  mMar,  the  vary  important  feature  that  its  weiuhi  is 
antmqr  boma  by  tha  meremy  ia  retainad,  m  that  there  U  no 
tandaney  whatever  (or  tha  pivota  to  «a«r,  Tka  •dvantwaa  claimed 
for  tliia  type  of  meter  are :— (1)  Ko  coumutator ;  (3)  not  aflbetad  by 
stray  ftalds,  neigbbonring  oondaetors  or  ahoH  oinwiu ;  (8)  no  wear 
en  pivoto ;  (4)  no  ahust  ninninff. 

\  meter  is  thr  "  Eclipse,"  iiiiumfucturcd 
I  iniiK  i;h  that  tlin  »iiit,'lc-coil  watl-honr 
iiirtvr  1  Kit,',  H)  lia.H  a  vcrv  >.ii>all  :(tart 
ni;  ciirri'tit.  n  luw  Mill.irri  <ir(ip.  si::,ill 
^hunl  and  scries  losset  and  a  ■lc|^'fe 
of  acenracy  which  does  not  virv  !  it;. 
9).   Thaapaetal  ftatoro  in  tlio  design 
of  tha  BMtar,  wUob  ia  of  the  aMr 
typti  ia  tha  opan  annatero,  wMdt 
la  eoMtnutad  witii  only  three  coils 
and  three  discs,  thva  reducing  the 
liability  of  Iwaakdown  at  the  points  of 
connection  froBB  14  to  10  in  thi'  <iniiu 
nnnaturc  to  throe  in  this  open  type. 
Mrush  friction  is  a  minimum  on  acoonni 
of  the  commutator  diameter  being 
rsdoced  to  tha  amallaat  poaaiUa  aiae, 
while  sparking  is  said  to  ba  antinly 
avoided  by  a  paMOt  aRUlgeiMOl  The 
-  Ttn  TTiH  hotirmatorand  can 
oonsequcnlly  be  used  with  equal  advantage  on  oontiniuns  or  altar- 
natrng-current  circuii.«.    The  Held  of  this  meter  is  pndoeed  by 
iiKiiii  cnrri'nt  Hows. 


Tbts  matar  is  said  to  ba  vary  sensitive  and  irU  < 
)  toHRiator  at  ItM  UuB  1  p«r  aank  of  ftdl  laad ;  Um  ! 

•I  low  kadi,  wiula  orvrioada  or 


Fm.  U><>i*i4iim9ianiM4UBBiKt 


do  not  affect  its  aMunqr.  The  shunt  current  is  aboot  (HUB 
while  the  loaa  in  tlia  aarias  eoil  ia  abont  8  mtta. 


HTDBODTHAHICAL  AID  BUCTEOMAGNBTIG  »• 
YBBTIOATIOM  BlOUOna  THBMAOBBTIO-rLDZ 

DnramoTHNi  m  TooraBMon  uirum.* 

nmnr.  n. ».  uklk-hh.vw.  f.s.s.,  u..d.,  ;«i,r«]WBaT«iMMi.« 

AKD  c  u.  rowKix,  N.ac.,  M.KNa. 

(COHthididflmmfaftUS.) 

Previous  to  the  appeoranee  of  Mr.  Carter's  Paper  vatioos  attompta 
were  made  to  <1cnl  with  the  problem,  and  il  ia  intereeting  to  eom> 
pare  the  reaulta  furninliwl  bv  koiuc  of  ilifpe  nl.ler  inothodn  with  the 
correct  valuea  now  at  our  diitpAsnl. 

Ifethod  I. — A  first  very  roni;h  ajipi  iiMiiuiiioii  niuv  be  nlitninedby 
uHsuming  that  none  of  the  lines  pius  ilowu  Um  ar<l>  the  kIm!.  Imt  that 
they  aU  crowd  into  the  tops  of  tlie  teeth,  farming  a  series  of  ieolatod 
patches  aa  shown  in  Fig.  10.  The  conaelMW  ooaOoiiBt  is  on  tUa 
asoumptioa  given  by  (t+$)il—l+{tll),  and  leads  toa  vaiy  eonaidar. 
aUaovar-oomotioni  viiiahincraasaa  with  iocn-asc  of «//.' 


Fio  8 


one  coil  throDKh  whii  li  tht 


na.n. 


Method  II. — It  is  assunie^l  that  the  afleetive  area  of  tln"*^ 
gap  is  the  arithmetio  mean  of  the  polar  ana  and  tfaat  aooi^ 
ponding  to  the  tope  of  the  teeth.  TheoacneiioiioiMflMaiitiigi««K 

by  ( ?  + » )  ( U  *»)  =  ^  1  +  *y  ^  I  +  i  '  ^ .    This  method  leads  to  an  ovac- 

correction  wlien  *  y  i«  nwUI,  and  to  an  under-correotion  when  t'g  is 


M'  thotf  III.— TUp  line*  are  s-isuinod  to  be  straiKlit,  and 
to  bo  distributiii  in  u.  ijfc  stiapvd  uias>.eB  an  dho« ii  in 
Fig.  11.  The  reluctance  over  a  width  of  one  tooth  and 
akiti  of  a  Ihia  lajor  of  nnit  braadth  (measured  in  a  direction 
pandlal  to  the  ahaft),  and  at  a  diatance  x  from  tha  top  «i 

lbs  tooth  b  thl^i+ixy  whan  dk  ia  tha  tUAnaas  of  Iho 

Tha  tool  rahietance  ia  thus 


£«eii  prr  Ctut. 

Flu.  a— CuavB  KHOwmo  Accoaacr  or  "  l-^uras  "  Warr-iiouB' 
noH  1  w  lao  na  Canr.  tvuu  Loa& 

Aaothar  typo  of  "EcHpee"  meter  ia  tho  antpaM-honr  mater 
(Fig.  10)  far  eontinaoas  current  only ;  this  ooniiaU  of  a  motor  with 
armature  free  dram  iron  and  i*  plaeed  in  parallel  with  a  resistance 
throiiKb  w  hit  h  the  current  to  be  measured  passes.  There  is  no  oon- 
Ktant  iihnnt  lo«s  in  iliis  meter,  luid  it  is  only  influencad  by  the 
current  passing  thrmn;:'!  it,  while  it  aommencea  to  l^alor  at 
rather  leaa  than  1  per  cent,  of  ita  fall  load.  It  ia  amtaUo  far 
two-wire  ptoaHna  «p  to  eOOToMa  and  for  aapacUto  ihim  1  to  W 

kMMd  tail  oiaMiaaapeeial  meter  for  indui  tivc  iJiiMiattng- 
diaillia  (Rf.  11),  OODstructed  on  the  Fernin»  prir.e  ple  and 
tdaaawiittnntar.  It  oan  hooMd  with  ciusl  adMuitage 
Bfltaaant  naip  ana  power  ^j^mgia,  apd  ali)«  m  polyphsw 


^  lint  tile  reluctance  comssponditig  to  a  smooih  core  is  </  (/+»).  Hence 

'  the oorreeiion  eoefBdent  is  H'  This  method 

to  an  over-corroetion  in  most  cases.  The  tltno  methods  00  ftr 
aooaidared  take  no  nccoiinl  of  the  ratio  t-g.  ■ 

I     Method  /I'.— This  method,  due  to  Meaara.  Hawkins  and  Wight. 

man.t  Assumes  that  the  lines  wliich  fall  outside  the  apace  immediately 
above  li  tooth  consist  partly  of  straiRht  lines  and  partly  of  (|uadraiits 
of  circles  whoM-  roinmon  centri-  is  at  the  eil(;e  of  the  tooth,  as 
,  shown  in  Fig.  I'J.    The  leliu  iance  of  tlic  air  space  above  the  tooth 
I  is,  per  unit  length  of  tooth  in.  ii.siired  in  a  Llircction  ijarallel  to  tha 
I  _  _   ^  

•  f spar  read  oo  Thursday  tba  24th  ult.  before  the  Inatitclion  of 
i  /avraal  of  lha  ^jptUMMnat  IBsatrieal  Eaginteia,  Vol  XXIX.,  p.  496. 
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glukft,  equal  to  g;t,  whilo  the  relactanee  of  an  equal  leqgth  ot  air- 
apM  wm*  ft  dot  i» 


H«nM  iIm  joint  reluctanoa  of  tlw  tno  aiz-i 
;  (haft,  given  by 


kb  parniukliiiiftb 


mnilta.  Tha  praUant  ia  eonaidarabljr  mora  eompUotMl  lit  Hm  caaa 
of  anuatoroa  of  amall  diamelar,  where  tbo  Uper  of  the  teeth  may 
prodaee  a  very  ooniideralila  difliwenco  botween  the  eroaaraactioniil 

ftifan  tif  ibo  lop  and  bottom  U  a  tooUi.  The  most  witinfftclory 
riiethcxl  of  <!4>.ihiie  with  the  proUeni  in  such  cases  is  thnl  t,\^vn  t>y 
Mr.  W.  B.  HiiJ  in  a  Taper  ooiitrihiitcJ  tn  tlic  .TMumtil  of  this 
liiBtitution.* 

Thp  obj«'t't  of  the  cxpiniiii  at-;  •v>-mK  to  bu  .b'.vriliiMi  wan  to  inves- 
tigate thit  vxnct  disCnbui  ti  cir  til"  iuiij;n<'tic  (lux  in  the  tooth  and 
slots  of  a  slutted  curt-  an<li  r  vjtr\  iiig  roiiditions  of  excilaliou.  and 
with  Tuying  iwgtb  of  gap  and  wiiiiJi  of  u>och. 

Pf-iiHirTlnS-  OK  AlMMR^TlS. 

Tbe  apparnttis  nm  il  wan  xjn  l  iiiUv  ib-sijjntid  for  the  purpusc,  imj 
WM  aaatruci4Hl  in  the  workshops  of  the  t'nivenity  of  LivcrpooL 


Now,  since  tlir  value  of  tlw 
it  follows  that  the  oometMW 


for  H  siu»L>th  core  ia  ^/(f 

is  givttii  by 


(Fig.  U)  WM  of  tiM  iiiigla'haUiii  type. 

«Dd^|Ki]«;  pi.  ces  of  Ancn'a  dynamo  iteeL  Thv  pulv-pieoM  wwe 


1+^ 


For  the  ««k«  of  cunip^tiiH'jn  iht>  values  calculated  in  .■n-i-or<lniico 
u'iih  eukoh  of  xhvM  innthods  arc  included  in  Table  i..  and  an  exami- 
nation of  the  resulta  shows  that  nooe  of  thaaa  older  methods  is 


out  to  a  diani«t«r  ot  5)iti.,  and  into  the  spiiru  bi-twoOD  ' 
eotdd  be  iutrodnceil  any  oiu-  out  of  a  lu-t  of  flvi-  nxprriinental  i 
I  lure  cores.    The  cures  consisted  of  shi^pt  iron  Htiiiiipin;'s— supplied 
by  M<'»sn«.  Smikcy  ,V  Co.— tliieaded  on  the  shaft,  and  maintained  in 
pofiiliori  by  Illf^nii  of  u  fcatlu  r  kry.    Tin    ib  l  iil*  of  the  five  eOCOa 
are  \!,\\on  in  V\^.  I  t,  wbirh        >iiM\v,  ihi  ji.isiti  rn  of  the  xvandl* 
[  coils  by  meanii  of  which  ihr  lliu  ikt  three-  ililI.Tciit  rnwsnoc'tione  ol 
a  tooth  was  detennined.  The  three  cro»>< -tfctioiis  correspond  to  the 
'  top,  llio  tuiddlo  and  the  bottom  of  a  tooth.    In  addition  to  the  thne 
I  Mil*  sarronodiog  tba  tooth,  •lomtb  coil,  of  width  ofaal  to  (hat  of 


Armaiura  diio.  diameter. 

aeieiih. 


Armature  ,iiin.  diameter, 
Hloeth. 


Aiaiature  ^.'^^in.  dtanieter. 
Mnirth. 


Fm.U. 


Armstiirc  .<iin,  diameter. 
IjTeath. 


Armature  C'm.  diameter 
.  TiliNth. 


BnmiTANex  of  Tnm  ix  a  Biottki)  Armatcbii. 
The  problem  of  det4>rtnininfr  the  relnrtancic  of  the  teeth  baa  gene- 
rally been  dealt  with  on  thi'  aasuniptioii  thiit  the  eqirfpotential 
surfacf*  in  tbo  te*th  an<l  slots  are  cyhrnlrical  ^ortucrs  conxial  with 
the  core  di-. This  u»stltnptian  is  far  from  benis  corrwl,  ««  i<  iit 
once  fiiili-ii"  Ir,  n:,  .,f  tlir  htK'nin  lin.-  ibii^riiun  ami  hii 

CXnUUIiatlii:!  i  t  llr    I  \[:    M;    ■  lll  ll  I'rsIlIU  fJlVl  II  bcloW.    N (-".(■  ithfli  s^. 

for  practical  purposes  itie  asAUuipuun  ytvldK  suHiciently  accurate 


I  a  tooth  and  slot,  wai  n9<>d  for  tba  parpoaa  of  determining  the  total 

'  riiu  per  tooth  mid  slot,  and  the  mean  value  of  the  e^p  induction. 
ThlK  coil  wim  slunj;  in  puKitiim  by  iiii  iin<  of  nilk  thn  niU  Hiiit.Hbly 
siipihii'Vi  il  from  llii'  .ir-iinitiin'  sbiifl.  nml  pnniib  il  witli  ii  iI>'mi  (ur 
adju^  .iig  ilii  t  "!l  in  ilii-i'\in-t  poiiition  rfi|iiire<i  ah"-  niiil,ib'  of  tlm 
air-Kapl-  ■''  n'b  •  tin-  three  coiU  siiiToniiiUri;,'  i!ic  toulh  co:v-i<ti-<l 
of  live  tui:  >  ■'1  N  V  If' wire.  Con^iib  i  lil  miIiv  was  experienced 

.  *  Juurml  of  the  Institution  oi  Electrical  hngiaem,  VoU  XXIX,,  p.  998, 
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in  iutulntiag  IIm  ooib  MtfalManlr,  bq*  llna  WW 

conio. 

In  order  to  avoid  the  rwim*  diffienltiM  and  aneerteinties  con- 
naetad  with  the  measiuvmnit  of  the  magMtia  flax  bgr  the  methoda 
of  tmftlilnn  and  reversing  tlw  mtUbag  aumUt,  wa  daeUad  to  pco' 
dmi  tho  reversal  o(  flux  by  •  MSU  rotation  of  fhe  anaalim  with 

ita  Munh-eoik  thraugh  IKOdei^.  For  thi*  pnrpoie  the  amialnre  was 
Ant  plueed  in  nieh  a  position  as  to  bring  the  tooth  carrving  the 
•eareh-cofle  opporite  trip  iui<1(ilo  of  ono  of  thn  polc'  picrrii.  'rho  par- 
tienlar  Beamh-ooQ  in  uco  l>i:i:<^'  in  cuiiih  ftiun  \vit)i  ilic  balbhtic  '^id 
vanompter,  th«  amiatnrt'  «hh  ihi  n  untiili  iily  ml  iti  i)  t'lir  lugli  half  a 
revolalion,  tlx-  twlh  hciiij;  thr-ri  bv  broiiylit  oppositi-  tiif  iniildlc  of 
the  other  pol«  piece.  Tbia  operation  occupieii  an  iiiic-rviil  of  liino 
not  eseeeoiog  om  Noond.  in  oidac  tP  linit  the  motion  of  the 
•muttai*,  the  ahkit  waa  fitted  triUi  a  alidkat  T  (Fig.  lu)  capable  of 
moving  between  twostcclntop-pina.FF.  In Oldar  to  prevent  exoeaaive 
ahodt  due  to  the  siiddem  nioppngc  of  the  armature,  baflSer  epringe,  8 
(FIr.  ITii,  were  provided,  and  in  onler  to  prevent  inibac<iuont  rwwil 
KiiitAbl)^  catches,  one  of  which  is  rlcarly  ahown  in  l-'ig.  15,  were 
titt*"!!.  Kaoh  catrh  is  forrrd  rmtwards  by  a  spnnfi.  G.  which  ia  nor- 
mally in  i-Liujpri  i>!ii-.ui.  iiJid  wliicli  siirrciiinJ«  Uip  euro  Rof  n  solenoid, 
the  catch  boiiiK  nltiiclu  il  to  the  end  of  tlic  ciini.  When  the  sulvnoid 
is  cxcilol,  it  Kuckx  in  iu  core,  withdrawing  the  catch  and  leii>  ing  the 
anuature  tree  to  rotate  through  IHOdc^.  A  aiinilar  coil-and-plua«r 
rahaaawwitted  to  tiwoatehoBthaotheraide.  Ingtdar  to  arnva 
at  It  aanaat  ariiniata  of  tha  mM  ama-aaoliaii  of  iMU  in  tha  taoth.* 
nnbarot  maaattiauMota  WW  mada  of  tba  thMtnaai  of  dM 
lioualagilMUBmBk  coraa,  and  ttia  amlMr  ol  dim  in  aaah 


Pio.  U. 

core  waa  carefnlly  cnnnted.  The  exact  dinieniiionii  of  the  various 
exploring  coils  were  also  detcnuincd  with  proat  care.  Tlie  renult* 
of  the  more  important  of  ibaaa  maaaiirtuieuta  are  given  in  Table  II. 


labia  IL-M»ii*  »/  a 


Curt*  attd  8tar«h  Orftt  (n  Gap. 


•1 

r.J 

it 

7J 

»r> 

0173 

0  17:< 

OllK) 

O'SUJ 

0^67 

0S33 

0-m 

0-axa 

0-675 

osaa 

O-lfiT 

aS59 

0-34S 

0  211 

0  lf.7 

0  Haa 

0  fi'J 

1-20 

y  0 

!i  mi 

',»  4'i 

Piameter  of  oore,  fai  hwhea......  6i} 

N  amber  of  teeth                              315  !tr, 

I^eni^'th  of  single  air  gap,  in  cms.    O  'iM  0  17.1 

Width  oi  slot,  in  cms                     0'3105  O  iin 

Vidthol  loatha4toD,iHama,  ..  >  O-OM  i<H7li 

„      ndila   „    ..  I  0-SIO  0-SM 

„      haaa     .,    ..  ■  0-4W  '  0-4S7 

Width  ofoaafallBpttBOBllk  ....     MUS  i  1-15 

Length     „         „                          'J-70  Mils 


The  niovint;  coll  bnllinUc  ^alsanoineter  u».'d  in  thci'  cxpt  iriiiU'iu.H 
was  of  !ipcciat  coimtru<'ti'>ii ;  \vv  found  that  no  suitable  couitnercial 
ionlruiuent  could  bo  obtainoil.  A  dctnilcd  account  of  the  principles 
■BdoiMBg  tfaa  daaign  of  aueli  an  inairamaal  haaaliaa^y  baan  (ub- 
Silud>jr  ona  of  na.*  It  may,  however,  ba  nraotionad  that  tba 
poriodie  tune  of  the  inatmnient  was  about  Maeoonda,  and  that  the 
eleetromapietic  damping  device  consisted  of  a  copper  disc  suspended 
below  the  coil  and  acted  on  by  a  small  eltetMUnagaat.  Tluoughaul 
the  espariments  the  ^alvauoiuoter  waa  vary  fraquautty  aalibratod 
by  means  ol  a  itandard  solenoid. 

^MamM  or  Baiuanc  Exnuawaim, 

The  majjoetic  flux  through  the  top,  the  middle  and  the  bottom 
of  the  tooth  wjM  detenidncd  (or  five  different  values  of  the  mean 
gap  inJuctioh,  ranging  (rein  about  ."i.OOO  to  ahovil  9,000  C.G.S.  linos 
per  s<]nare  centimctri-,  for  each  of  the  live  aruialun-  cun a  i  jperi- 
m'»ntT(l  iip.i.n.  The  rc^^nlt-i  i>li*.ainc«I  ati:  <;ivi  !i  in  TiiMi  Iir..at:d 
are  ^Tiipbij.il!',  txljibiti  ii  in  I  ii;".  HI  ■Jl),  ilm  cmtm  h  tln  r.  ..houii 
havin|{  the  inian  imp  luductiun  for  abwisn.!  and  the  iiiij;iii'ti''  tlu\es 
thtpugh  the  variuilK  eruwi  sertionx  of  the  tooth  fur  ordinale-t.  Tiie 
Adldioe  curve  in  eucit  case  rofora  to  the  total  flux  through  the  lop 
ef  the  tooth,  the  dotted  curve  to  the  finx  throt^  the  niiddk  ol  the 
tooOi,  and  tba  afaaitt.dattaa  ewf*  to  lha  im  thraogh  tha  bate  ot  Iho 
Hi.  Tka  duaafaadiaffB  mackad  with  an  aatariakinTktUalll. 
tqpan  to  aooM  donbli'and  aaa  almoat  aaitainty  loo  low;  nnflw. 

•A.  A.  Bifort te  UOt;  ar  Tit*  fleelrMu,  Vol.  LL,  p.  1^. 
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TaUt  m. 


indue  bon. 


1^ 

■is 


3.H90 
fi.OlO 
G.6S0 
7.010 
8.110 

S.i  .  I  I 
a-^S  I  5,540 
3 -9  5  -I  7,240 

<:--^  I  <»,i20 


MigDctio  indaetion. 

Top  of 

Htddio 

Bue  of 

Top  of 

Ban  of 

tooth. 

of  tooth 

tooth. 

tooth. 

of  tooUi 

tooth. 

O*?  iWM 

MM  JAfk 

44»4W 

4o,oUU 

4  790 

7  040 

M,570 

r  K  BAA 

75,900* 

N  5!20 

12  600 

14,H50 

1  nn  ciFwi 

1 AA* 

"  / ,  1*  "U 

10  fiOO 

16  300 

10,060 

1 1  .'.K.'O 

1 1!  ,41  iQ 

18  h7o 

21.800 

1 

i3,!r70 

1'.i!h".0 

-<  "> ,  iJi.  0 

Ih  .'M  '1  > 

r  070 

lli.liOO 

if  £,JHfV 

1(M),500 

12  2iS0 

19  lOO 

90940 

126,400 

I'll  UkA 

11  060 

IflUflO 

28,600 

113,800 

ai,no 

34!»00 

1  tu\ 

ftSO 

7,440 

8  700 

*i  1  ,"Wi 

•7rt  AAA 

IH  200 

t  ">  't."-^'l 

6i'»  AAA 

12  ^MM) 

17  000 

1 !' 

(11  fllUI 

1  n  1  f M  ^ 
1 U 1 ,  1' 

14  700 

I'l  4no 

21  lOi) 

•.•7,.'.0« 

105,400 

101.000 

I6'70O 

•JO  ,000 

22^140 

24.:{00 

afi.noo 

fiO70 

H,130 

in.SM 

44,{IOO 

»«,000 

13,C00 

17.00O 

MMOO 

67,>«H> 

.iT.aoo 

li.soo 

I7.«00 

2i.it;o 

K,m 

6A,aoo 

ei,soo 

M.fiOO 

ao,ioo 

as.ooo 

turn 

68,900 

64,400 

16,1100 

»,800 

!S,800 

tB,m 

43,400 

43,500 

4,380 

•i.O-JO 

7.450 

•R,«00 

HS.lOO 

RH,700 

8,100 

11,540 

14.»aO 

100.700 

l??.7(Vi 

1 1  .'.VA 

10,080 

21,000 

124,l(Mj 

1  f.'-JIHl 

20,200 

24,400 

13:<,800 

ls«,iuo 

l.i.'AlO 

31,  too 

2.i,700 

tanfttely,  tin  con  '.mi  h<-m  <lii>iniuillc<l  boforo  the  ilincrepaney  wn« 
noticed,  h!ji1  ihf  H  aiiiiins  >  oiiid  Hot  be  repeated. 

A  glmi!''  lit  tlic  stn'jiiij  li;^9  diftRraiim  shown  that  th<»  total  fln\ 
thr<iiii,'li  II  i  rii-i<  >:.•.:■;.■. II  uf  t:if  tuotii  si  iiif  ilistiuii'O  li<  1  llir  »iirfiir'c- 
of  tho  nrinatiirc  U  coinfidtfrnbly  greattT  than  the  tUix  through  th(>i 
tapoftlM  tooth.  Ibtois toUy boma  oat  by  iho  bnllntie 
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— 

-A 



1 

s.noo 

Vn.  M.--AniiAlare  R   in.  diauietci'. 
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luciits,  wUeh  ahaw  clMrly  the  st«ad^  iucrea««  iii  iLe  mitgnctic  flux 
■a  wa  ii(«ee«d  down  (ha  tooUi— ao  loa^ ,  at  My  n(«.  m  lh«  induction 
at  th«  MM  of  the  totMh  doe*  n«t  euiMd  mboot  90|000.  yifhtn  Iho 
ioduction  ia  pnihed  beyand  tliin  liliiit,  noothcr  effect,  not  indicntod 
by  the  llrcaai-Unp  diaf^ratns  (in  whidi  the  pcnneability  is  constiuU), 
eoiin  s  into  pluy.  Tim  ti'ix,  i^i'.r-n  reaching  u  innxitnuni  valiio  at  a 
ct  rmin  dvptli,  bej^n»  !<■  iIm  ti  'ih*!,  hnes  of  iiidlicliou  lea\in^  the 
rtnnk  of  Iho  tooth  and  crouiiitig  intu  the  slot.  This  cirect  is  very 
slruiiijly  iiitu-kcd  for  all  tlie  higher  vuIiivr  of  the  gap  iuduction,  and 
ia  iudicivtcd  b^j  ibo  crosaiiig  of  tbe  curveH  in  I^'ign.  16-20.  For  the 
imgo  of  rnmp  indMtiMi  und,  th*  curvM  connecting  the  toiitl  Unx 
tbroa||}i  toe  top  M  middle  eRMii.««c(iom  of  the  tooth  with  the 
mean  air-aop  indurtioa  are  elmoct  indiatincuialMUe  fram  atnight 
jinea  wbicli  neeesaairUy  past  throOKh  the  onifiii.  Stieh,  taowet-er, 
i^t  no  htiievr  the  easL-  for  the  curves  relating  to  the  bane  of  lii<- 
t»i)th,  ilu'  iiiltiiil  portion  only  of  which  ih  itlrui«lit  It  is.  of  courv, 
ob\iou<i  that  if  it  hiul  be.-'n  povsible  to  push  tlip  induction  far 
enough,  the  curve*  for  the  top  and  middle  of  1:i'  t  i  nh  would  h.ive 
couuuenciHi  bending  towerda  the  botiiCOiitiU  axiii  in  •  manner 
abmikir  totbM  of  the  oinre  fin  tho  haw  o{  the  leoth— in  bet,  thie 


hk  the 


of  the  dotted 


tendenry  in  <-]inr\f 
Figs.  IH  luid 

COXCLI'SION. 

Tlic  experiments  described  in  the  present  Papcroc«upi«d  tbeKreater 
part  of  two  vears,  and  thoes|enM  ol  aoMtnietiivtbe  anaratmaad 
photographing  iho  fltnam-llne  lUdee  WMdeflreyM  ont  ol  a  naaaieh 


giant  made  by  lh«  Koyal  Society.  M'e  arc  indebted  to  Prof.  K.  Vf. 
MaMfaaot,  D.Sc,  and  several  of  his  Htndents  for  valuable  assistance 
in  MaoMtHM  with  the  aoncwhat  laborioue  eiperiotenle  vbicb  Ibna 
the  anbject  ol  our  Paper. 

Frkatum. — Tho  last  word  on  p.  214  of  our  issue  of  N  )  . .  2',  i.f  , 
mversely,  should  be  omitted,  aDd  in  iImi  table  on  p.  21.^,  the  tignrea 
l-8»  in  tlM  Cnuth  eolmiB  ut  tho  Moood  row  ■houll  nad  I'Va. 


COHTBMPOBARY  SL&CrRICAL  SCIBMCB. 

[Compilol  by  E.  K.  Koi  kmkk  n'ALnr..] 

S>ii>iliri:  Mo<ing  €•<>!  Oahnnomflerf. — In  all  galvanometer^!  a 
ci>untor-£.M.F.  ia  prodiued  by  the  motion  of  the  coil  or 
magnotk  which  aooma  to  cmmo  a  dauipini;  efTuct.  When  there 
is  no  appceeiable  w»<iep  of  energy  and  when  the  counter- 
K.M.F.  iamflicieut  t<i  nuke  the  motion  just  barely  aporiotlic^ 
the  gulvanometer  Las  the  maximum  poerilile  offioten«gr,  «v  fir 
utilising  the  onei^gy  of  the  corrent  ii  ooneoniod,  aiid  fli» 
efficiency  ia  tho  MHW  for  ail  atich  RalvanoiMlm;  Th>  powar 
of  the  magnet  in  moving  coil  galvanoawton  nuden  oaqr  tho 
•BoarinK  of  the  above  condition  in  ordfawTy  omm.  A  fiihlMr 
romlt  <n  the  magnetic  powor  of  tbe  moiriiifl-ooil  gatTanainater 
15)  the  ability  to  roplaeo  part  of  the  wire  of  tho  coil  by  other 
masgc.i  without  lose  of  senaibility.  This  ty|ie  ib  thus  by  far 
'.he  bust  when  pointers,  \'c.,  are  to  be  moved,  oe  in  Icdtirc- 
lable  apparatus.  A  change  in  the  width  of  the  coil  has,  elec- 
triiMlly,  t-Iiu  sjtiii'  «j;Tci:r  us  .i  c.-!hiiiL:i'  uf  tl'.o  si/r  "f  wire  in  tbe 
coil.  1  rouiiio  aiising  from  ti.aj^ut  tic  iuijiurilits  ia  the  coil  ia 
reduced  to  one-sixtieth  by  using  a  nidial  instead  of  a  nniform 
field.  It  is  eu«y  to  tnako  a  oituplo  and  strong  moving-coil 
galvanometer  thiit  sha^l  h:ivo  -m  cfTeclive  sensibility  of 
.ifiO  meKohiii'*  I'lit  100  ohiii-*  iLsisfance  and  a  period  of 
1  :i  -rii'iids  '\'\\K  iiitfnial  i n^isiuiici'  c.mnot  then  be  brought 
umcli  umli  1  JO  oiim».  In  iii<*tiiti'iiig  high  stability  a  de^-ieo 
whii  li  iim  mpportcd  by  a  basement  floor  ptt  I'uniKK'  to 
any  itnangeiucnt,  in  itself  cquAlly  good,  which  hanga  trora  a 
Wall  or  ceiling.  A  tank  or  float  may  thus  be  uf  greater 
advanta(^  than  a  .Titling  suspension.  The  influence  of  air 
tremor*  U|  u  a  rtiK\  Vm  ^oly  underestimated. 

[W.  I'.  Wbitk,  Pkvrieal  Rn  Uir,  November.  IMl  ] 

Biifiilim     ElfUnnf. —  K  Kohl  investigates  matlieniatit.illy 
|ji>s  jil)iln y  of  [■W.  vi  the  (jiiur;,;}'  of  a  moving  uloctron  bcMi:; 
stored  in  the  fijiin  uf  .i  n.t.itioii  about  nn  axis  y>3«-?in^  tiironi^h 
it«  centtf.  pH^filiilily  htv  hh  inijiott.nil  Itunrlnu  iipyn  ibe 

theory  of  umgnotiam  and  of  raiiio-aotivity,  'l  \w  calculations 
are  based  upon  Abraham's  assumption  that  the  electrons  may 
be  rcgfirded  as  rigid  sphorical  surface  or  volume  charges.  Tlic 
author  works  out  e<|Uations  for  an  electron  in  any  stuteof  motion, 
which  ullowK  him  to  dcterminu  the  ratio  of  the  i-olatinnal  to 
tlie  traiislational  inotirtn.  This  ratio  de]H;ndg  upon  the  rate  of 
change  of  the  electric  ficUl,  or  what  tho  author  terms  ita 
inhnmogeneity.  lie  »br>ws  that  the  rapidity  with  which  tho 
c<iuator  of  the  electron  rotates  will  only  attain  a  value  com* 
jtarable  to  its  trunstationul  motion  if  the  inhomogciicity  is  <A 
mftarniolaeulir  dimeouoin— wbea  the  field  changeo  an 
amoHtit  eompnnbk  with  ito  orkiiMl  valm  within  *  diatauce 
from  the  oontre  of  the  ekotnm  bunr  thu  tho  dinneter  of  a 


moleevle.  It  diiappoan  bi  eoHqiaman  with  the  tmadatlonal 
■i|>eed  whon  tho  inhomogMoity  la  of  ultta-molecnlar  diBien< 

»icin8.   ThuR,  while  in  the  more  rapid  cathode  ray*,  with  a  field ' 

whose  iuhoinogeneity  is  of  molecular  dimen^iions,  the  frequency 
of  rotation  of  the  electron  may  reach  hundieda  of  billions,  this 
rotation  ik  negligible  iu  compariMin  with  the  tniUidation,  since 
it  floes  not  contribute  iietx^cptibly  to  the  kinetic  energy  of  the 
tki  ti i.ii,  ui'i  ■li'i  -  ;imI  .illiN  I  its  inlt:rnal  iAA.  This  tmpUes 
thai  i!i  the  ii.il. -il  tii  li:^  I  injtloycfl  for  the  projection  of  electrons 
their  rotatioij  tp  .  il  m  i  Iil-  consiilcred.  f>uly  when  llji  Lkitric 
particlea  ate  theniselvc.-i  of  molecular  dimemioiis,  a«  in  the  (.-ase 
of  the  canal  layi^  ths  prodnetion  of  a  conndeiaMe  rotatkn  it 
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pomiblo  in  sonie  ^aits  of  tlic  fiiikl.  Nor  must  >,-,il1i  iMt.i'.iun 
be  extluvled  in  the  case  of  l'jLV  |(!creI  rays,  >¥horc  thr:  nun  hitiusm 
of  projection  is  uoknowo,  nwi  may  h»ve.  its  seat  in  molccukr 


I'E.  KoHi^  AnitaUn  dt  PhytUk^  Mo.  13,  ISOt.J 


G«MnrtiM*^anw.— A.  W.  Cbi^humibftMrin  of  totte 
«i  tin  iiMiaiM  ovmcHNntor  wftbavbw  todelarafeiiw  the 
«MuKtloiw  CkTOUnible  to  Ha  eeomOBinl  fmdiutioD.  Ho  liiMb 

these  to  consiet  in  good  eurfaco  insuLition  of  the  generator, 
dry  oxygon,  and  charging  anil  discharging  as  tuadenly  m 
possible.  To  fulfil  the  last  condition,  the  resistance  and  self- 
induction  of  the  circuit  should  h«  :i6  amoll  as  possible,  anti 
possibly  a  I.-'viicn  battfry  iiiijj;bt  give  lietr.er  n  sulu  tluiii  the 
ordinary  tnetLud  of  (jiii(jIoy  ing  au  iuductiL.n  ctjil  m  aJi.er- 
iKitiiig-currcnt  dynanti',  li--;  th<;»e  machines  roulil  nut  give  snch 
u  liipid  chiingc  in  the  diticrcuce  of  potential  betw<>«ii  the  elec- 
trodes. 'J'liu  iiutlkor'a  results  are  in  fair  agreement  with  thojc 
obtaine<l  I'V  U  niliurg  in  the  aiw  of  the  silent  electrical  dis- 
charge from  [iciiits.  Ho  found  ilut  ihv  juiniiictiim  of  o.-nno 
se**"!!*!!  1(1  cliisi'ly  ijonnected  with  thti  mn mnt  of  illumina- 
tioii,  nriil  ilint  when  tlio  positive  brush  <lisrli;i]L;ii  in.nie  its 
ap|)«iinui€v,  tltc  ozone  formed  per  cunlomli  increaseil  rapidly 
Mfith  the  current  strength,  although  the  ozone  produced  by  the 
negative  discluirgo  soenicil  to  be  indo|M'ndt<uL  of  the  current. 
In  the  author's  ex{ierimcnU),  increase  in  potenUal  wosncconi- 
ponied  by  increase  in  current.  In  the  Siemens  •tencnitor  both 
|ioritivo  and  nugati\'«  light  arc  pre'^ent,  and  it  also  seems 
mionobte  to  expect  that  the  amount  of  illuminotian  would  be 
inflnaneed  by  aneh  things  as  the  resiiuuica  in  tho  eircuit,  iho 
Mtnn  of  the  gas,  and  the  presence  of  water  vapour.  'Du; 
Siemens  generator,  however,  gives  a  much  greater  yiuUl  <<i 
oione  lor  a  given  <|uantity  of  ueetrid^  aeot  tbroiigh  the  gas. 
It  ii  poenUo  that  the  great  diflorenee  m  ciunot  deoiity  may 
h$m  coMiderabb  itUhMooa. 

(A.  W.  Omt,  Phftfeal  Hevitv,  Kovsonber,  1904.] 


Kl((tric  DissijHUwH  UIM  ,Ytr.— K.  Brutuior  has  investigated 
the  electric  dissipation  from  some  metals  placed  in  an  enclosure 
surrounded  by  a  superficially  oxidised  brass  wire  not  connected 
to  earth.  He  workod  at  atmoepberic  pre!isare,  but  raised  the 
temperature  gradually  to  about  TOOdeg.  There  was  uo  per- 
eoptible  influence  of  the  temperature  until  over  400deg.  wore 
attained,  and  then  the  effect  depended  upon  the  nature  of  the 
metal,  its  surface  condition,  and  the  sign  of  the  charge.  Thus, 
in  monnal  platintun  the  temperature  at  which  an  efloct  of  heat 
began  to  appear  woa  MSdek.  for  both  negative  and  poritive 
eMctridty.  In  fiMhlyHuddtiwd  copper  die  tempentdPS  vas 
ilOdcg.  lor  paaitiTQ  and  4fiOdeg.  for  negative  electridty.  An 
ineraiaa  «{ tmpatatim  auonntiug  t»  ll^dog- prodneod  ai  a 
nttoftdooUiiv  of  the  rate  of  dunpatiOD.  fnah  platinum, 
^rar BBd bceai dissipate  negative  electrioity  much  mare  rajiid I  \ 
tban  wtm  ihqr  have  been  glowing  for  aoma  tina,  ami  the 
freeher  platinum  and  silver  arc,  the  more  does  their  behaviour 
towards  negative  and  ]Kiniti%('  olii  tricity  ttinl  towards  equality. 
Copper  oxide,  calcium  oxid>j  Mid.  iiydrogcudoposit«d  on  metals 
encourage  the  dissipation  of  positive  uloctricity,  but  do  not 
aflbct  negative,  whereas  zinc  oxide  Mijibtly  raises  the  nej^alivo 
dissipation.  All  tliosc  ichuIi-^  itu  lo  ^iniw  ;liiit  thu  iunis.ition 
of  the  ^»Bis»  is  not  sputttMieous,  Init  <l<'|>Rnd»  ui>on  lou.^  sviiir  li 
piDi  ceii  fioni  the  metals.  The  f.ict  thui  both  dissipation iuc 
allVcioii  by  Injch  temperatur(!s  eliow.s  tlnu  tho  elocfrddc'-  imi^i. 
iHojuitt  b.)th  kiudsof  ions.  The  rntVoi.jul  iu'li;iv;. mr  of  |  o-itive 
and  negative  ioiis  onnntit  l>e  ?>iroply  tlue  to  a  uillureuc-o  hi  their 
luoLilitics,  since  tluj  attt  i'  tvd  ions  have  as  much  to  do  with 
the  convection  of  the  curreut  as  the  ions  which  are  repelled 
from  the  electrode.  The  author  believes  tliat  the  total  ioniiu- 
tton  ia  not  due  to  the  ions  given  off  by  the  metal,  but  that 
■OIBO  MMM  an tlio  result  of  tlie  impact  of  those  projected. 

'JE.  r.ivssT-,  -I'nuiUn  <ltr  Pbytik,  Xo.  13,  IVOi.] 

N-Iiiip. — R.  W.  Wood  icjjoits  liaving  visitotl  the  lalmratoiy 
of  one  of  the  physicists  who  have  described  N  my  pVu^nivrM. 
though  he  does  not  give  his  name.  He  witiie&sctl  all  (.Lu  luiui 
test  exi'Ci  iuji  tita,  and  finally  came  to  the  cjncluiion  that  none 
of  them  iilac6<)  the  etistenee  of  N-rays  beyond  u  rcaaonable 
doubt.  He  could  not  detect  Uio  variaii  in'^  of  Iji  i^htm  ss  in  an 
elet^ic  spark  oru  feebly-iliumiuated  surface  which  the  physicist 


in  ■|i;e'itioii  liis  usHistAiu  ckiiiiicil  to  j;crLL'ivu  ipiitu  clcutly. 
The  [■h(itii.T.i|ihii.-  tfii/tils  dill,  indct'd.  .-how  u  ditiVienii'  of 
illumination,  but  the  author  considers  that  the  iwssibility 
was  not  excluded  of  the  observer  unconsciously  cxpusing 
the  plate  longer  when  the  N-rays  were  supposed  to  be 
acting.  To  eliminate  the  personal  element,  he  arranged 
that  bo  hinuclf  should  hold  his  hand  in  the  path  of  the 
ray%  and  let  the  other  obser\-ers  judge  as  to  whedurilwaa 
there  or  not.  The  result  was  negative,  the  obaerven  aetar 
gi\iiu'  the  tigiit  vci^rion,  :i!id  sometimes  seeing  vaziatiani  whan 
the  hand  was  kept  steady.  The  author  snggeata  that  the  <\\x»- 
tion  ought  to  bo  finally  cleciddl  by  experiments  conilnct«d 
jointly  by,  say,  Lummer  and  Blundhitt  aa  was  done  in  the 
Cremieii-l'eiider  oontrovar^.  They  ihould  «ae  a  photographic 
method,  and  arrange  it  so  tliait  tha  ponan  maldng  ttie  ex- 
lioeurea  alionld  bo  ignorant  of  tha  aetion  of  tho  rajra.  Tlria 
might  be  secured  by  a  aunberof  acroen-t  consistingaf  admible 
layer  of  ahummOB  foil,  with  nther  dry  paper  or  moitt  paper 
between. 

[X.  W.  Weea,  MvsttaHiifAf  Mmlu^,  DaesmW  I,  I«M.] 


I'lwIt^ritjAit  Jteeerds  ^  J\r-fHt|W.-^R.  Bloodlot  publishes  the 
results  of  aevanl  further  tests  intended  to  place  the  action  of 
N-wys  OB  an  ekctric  spark  beyond  any  doubt.  'ITjey  refer  to 
tlie  armngenent  in  which  a  photographie  plate  is  axpoaod  to 
the  action  of  an  eloctric  sitark  oontaining  N-rays  with  or  with* 
out  tlia  laterposition  of  a  Icsvl  screen.  The  objeelion  that  the 
scieen  MU  migltt  by  iu  cajiacity  fawteaae  the  brifthtiMM  ef 
the  spark  ia  afleetively  diqioaod  of  bv  eliminating  the  N-nne 
by  nieana  ot  a  moiit  paper  screen  ana  ahowing  that  tlwn  the 
introdu^ioii  of  the  load  screen  produces  no  effect  on  tlie  photo- 
grajihic  record.  The  more  serious  objection  that  the  time  of 
exposure  might  not  be  ipiito  the  -<iame  with  and  without  the  itiys, 
and  might  bo  unconsciously  m.ide  in  favour  of  a  positive  result 
is  met  .IS  follows  :  A  ch; itnograph  ia  cnii'l".i.cd  to  give  time 
signals  iiuJ  to  ictijjLur  the  Limes  of  cxpusmc.  Tbo  i.pi.T.itor 
counts  tS.'*  secondsior  eachcxposuri  and  oxpo^..--  .dtcniatciy  with 
and  without  the  rays.  The  greater  iinjii  t'.'^^ion  is  inviu  iuhly  ,isio- 
ciated  with  the  presence  of  the  ru)*,  and  tho  (.hiono^'iaph 
recorvls  show  that  the  oxposureK  :ut'  t'<|ii:d  lu  withiit  hiiiif  a 
second.  For  further  sciuiit},  thij  .oitiiur  then  ma<le  a 
practice  of  always  counting  an  extra  second  in  the  absence 
of  the  rays.  The  superiority  of  the  impression  in  the 
presence  of  the  rays  was  still  well  marked,  and  the  chrono- 
graph records  showed  that  the  ex])0.suie  without  the  rays  had 
been  one-half  to  one<third  of  a  second  longer.  A  similar 
restdt  is  obtained  by  making  two  exposures  of  50  seconds 
each.  The  author  ehunw  that  these  photographic  records  :>re 
the  nrnxeeptioBahla  evidence  of  the  existence  of  the  r.iy.^. 

[1.  Bunaer,  Cteayiw  Jimdiu,  Norcmksr  31.  ItfOl j 
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will  doabdaaa  iten  nuch  to  say  in  view  of  the  {Kjlitical 
opinions  of  ita  new  proprietor),  but  ogaiiut  the  hard  working 
iiud  fiiergetic  English  eleetricBl  ciii;inoor.  The  leading  artiele 
tu  whirii  we  lefer  is  u  ttnitigly-worJcil  protest  agaimt  the 
lirojKP&al  for  an  electric  tr.imwuy  in  North  Wales  from  Bcttws-y- 
Coed  through  Cupel  Curig  and  Pen  y  GwyidtoLljrBGwynant 
These  viilagee,  with  the  exception  of  B«ltw%'BTS  not  aerved  by 
any  line  of  railway  at  present,  but  by  coaebee  fanning  once  or 
twice  u  (lay,  thi!  ti.ittic  being  almost  entirely  a  tourist  traffic. 
During  the  suuiincr,  Hettws  and  Capcl  Curigare  much  resorted 
to  by  artists,  as  the  scenery  in  tlii.«  di.strict  to  the  east  of  Snow- 
don  haa  peculiar  ofaanna  which  appeal  with  great  force  to  the 
loren  of  nature.  The  delightful  eomhination  of  rock,  trees 
and  stream,  ihci  liii..'  \  :ii  iuii.iiiH  in  culuiiiing  in  the  Gwynant 
N'alley,  the  contra.Hi.s  lietween  the  two  lakes,  IJyu  liwynant 
uud  Llyn  Llydaw,  and  the  sombre  aspect  of  the  moantains  to 
the  north  of  Gapel  Cnrig  have  baantiM  whieh  we  tmat  will 
aevor  bo  narred.  Bnt  the  writer  In  die  SUmtttard  baa  formed 
an  exaggerated  idea  as  to  what  the  propu^ed  "desecration" 
ccmaiBlti  uf.  The  railway,  with  "its  .still  <iutliucs,  its  bridges 
and  banks,"  fignre  merely  in  the  imagination  of  the  writer,  and 
not  om  tiie  plans  of  the  engineers.  AH  that  is  propoeed  ia  a 
modest  line  of  eleetric  tmnwajf,  ftt^i  deiign  uiKtUy  fdopted 
in  lui.i!  di-'tiii'.s.  «hich  is  to  run  aluA.i: 'the  oxi.stiiig  ciKn.h 
load  I'etwccn  the  jKjintH  mentioned,  and  will  probably  di-^placc 
the  existing  coaches.  The  cans  will  be  no  more  nosightly  and 
far  loM  objecttomUe  to  tho  other  aenaes  than  the  notoreara 
wUdi  hare  already  invaded  this  part  of  North  Walee,  and 

tlie  u'lly  iii'iiii.iiiciit  aiMilioiii'  U>  thi-  roail  will  Ik;  a  harmless 
line  of  rails  and  a  row  of  poles  and  wir»sa  upon  which  the 
artist  may  tnm  hia  back  with  no  great  effort.  We  predict^  in 
fai-t,  that  the  tramway  will  nut  keep  artiste  away  fram  tho 
precincts  of  Snowdon ;  it  will— Uterally— bring  thaoi  Hum* 
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.  W«  ]wv«  «lw»y*  luiataiDed  tb«t  electrical  enginean  should 
kvoid,  w  far  M  ponibleii  ginng  annoytnee  to  thdM  whoM 

Mii<  ciitilii!IticL-  niiij'  he  (iffcmlcil  l>3'  tin-  ir.ii  ii-i' in  nf  li  amways 
III  ji!dn:t;j>  wiiere  they  wo«l<!  actitaliy  toti-tiiu't:  an  i-) L>Mirt'. 
For  instance,  wo  have  con«i8tcutly  opjxiso'l  the  ing  of  a 
line  of  tninways  along  the  Thames  Embauktneat,  (or  the 
imtilUitioii  of  an  mibroken  sneceasion  of  theao  vehieles  along 
one  of  the  few  licaiitiful  lii2;hway<i  in  the  Itciitl  <A  T/mdou 
^vijuld  be  iuiUtiil  iicpSorable.  The  London  County  Council  i« 
uj^in  endeavouring  to  obtain  sanction  for  «uch  a  line  this  year, 
and  it  will  doabdaai  meet  with  its  annual  rebuif  iaPArliamont 
mn  aifn  that  tboae  !n  anthority  will  be  kept  altve  <o  the 
inf:xpf-i]ienoy  of  ^arrititing  too  tune!)  iu  favour  of  the  doctrine 
that  •'  uLiiily  is  Ui«j  i»olc  sitauJajd  of  morality,  so  that  tlio  ri;cli 
tmlo  of  an  action  is  «Ietenuined  by  its  luefulncss."  On  tin-  otiiei 
band,  we  fail  to  sympaithise  with  the  ik»rough  Couoeils  iu  iho 
North  of  London,  who  persttt  in  their  objeclioa  to  the  overhead 
trolley.  Islington  has  no  rurnl  scenery  to  di»figiiri',  nor  any 
Kno  thoroii<!;hfitro  whoso  buauty  would  bo  lujrrcd  by  over- 
head trolley  wire.  The  "  Xew  Kiver  "  luu  no  embankment 
to  vie  in  splendour  with  that  on  the  Thamea.  In  fact  the 
mhaUtante  of  Uttixtott  wvat  electric  traction,  hone  tramways 
are  running  on  the  propped  routes,  ainJ  the  Islinytunians  want 
the  line»  to  bu  olectricatly  equiiijWil.  iiul  Lhcy  insist  on 
hiiviitg  tito  slotted  conduit  system  — because  South  London 
has  it~and  not  the  overhead  aystenL,  Xbe  conduit  line  will 
eoat  twice  at  ntieb  aa  the  overiiead  line,  and,  of  eoune,  the 

rcLi'ipt.s  vvouKl  be  tho  satUL'  in  I'itlu-r  ca-iu,  so  that  it  sitii]ily 
uuaiii  that  tho  former  system  wiil  iitH.e»aiti»Uj  higher  faros 
tliHii  tho  hitter,  or  else  a  loss  will  fall  upon  the  ratepayore. 
'l°he  kj'i^g  down  of  the  conduit  will  take  far  longer  tbwt  the 
eneetion  d  »  trolley  line,  and,  in  fact^  then  is  eveiythlng  to 
gain  hf  the  adoption  of  the  nnqiler  ajreten  in  this  ease, 

r 


BfODUB  m  HuuTio  niKim.* 

BY  G.  r.  0.  SBAri.l  .  V  \. 
(CKTcadbh  Inborjrtnrr,  (.ftisbmlgd) 

ISTUOuUcTION. 

^1.  I  was  lod  til  make  I'lo  i:^i.ts'.i^Trit;!»n  described  in  tho  follo«»nf» 
Pnper  by  iiolicitv,  iu  Aiij;.l'-i,  \WJ.,  tlmt  the  nmi^otic  lr>  idiii'nt  ut 
B)ii»cif:!ensof  traiisfoniKT  [ilnl.^  ii:ny  i  \.  rt  mj  uTt-at  an  inlliu-in  i-  \i|ioii 
tile  cliiingi-  iiS  ■.iiiiuflioii  «iil".i'i|iii':it!v  rnuinl  ijii  res  rrhit)  (jf  ft  \  en 
magnetic  force  aa  to  m^ke  balliKUc  lesu  n(  triuiaforiner  iron  liable 
to  great  VBoarlaintisBt  Xtbeiwton  decided  to  invaatigata  the  elfceta 
of  ntaignatie  treatnwnt  with  the  hope  of  finding  how  to  obtain  a 
definito  value  for  thv  chongo  of  induction  due  10  the  roveriwl  of 
a  given  force,  and  of  gniiiliiK  euiiiu  iuTurtuntlon  to  the  eflecte  pro- 
duoe<i  by  some  selectod  mode*  of  immnetie  treatment  upon  the  change 
of  indaction  subiieqnently  fonnd  on  tho  reversal  of  a  given  force. 

The  investigation  has,  howc^ n-,  pono  n  litth-  hi  vnnil  these  liuiits, 
for  I  have,  in  addition,  oimuiiitil  llic  t  iTtct-i  of  t;it'  luci  haiiical  dii«- 
turhanccs  involved  in  tho  prepwratiuu  oi  tb«i  iipeciiueii  for  testing, 
and  have  also  considered  how  far  the  results  obuiiicd  with  a  single 
apediuen  may  be  taken  as  representative  of  the  magnetie  quality  of 
m  whole  balw  of  ahaata  of  transformei  nwk  The  woik  my  there- 
ibia  be  looked  on  aa  a  rough  attempt  ataeritieil  nainSnaHott  of  the 
■Sa  of  the  ballistic  method  in  magnetic  tests  of  tnmsfunuvr  iron. 

§9.  Throoghoul  the  paper  f  employ  C.O.S.  units,  a<i<1  t  adopt  the 
recommnnilHti.  11  if  ilm  trttcrnational  Kleetricol  Congreiw,  whicb  >uet 
Bi  rariii  ill  I'.KX),  imil  the  wortl  (laut*  to  inJicat*  the  C.G.S. 
unit  of  iiin^'nftiL  ioKf.  and  the  wonl  Miiiu.-i!!  to  indicate  the 
C.O.S  imi:  (lu\  ot  iiiii-jni'lic  iiidiii'tion  through  :i  tiritiit.  Thus,  if 
tlie  total  tluK  of  induction  through  a  oucuit  at  aiiv  tuiM  be  N 

maxwella,  yie  II.K.F.  udoead  in  the  einmit  b  -  ^  0*10-*  vebe. 

EprKOT  or  CoSTISfKU  ItRVKliSVLS  or  TIIK   M.U.NKTIC  I'oROK, 

{  0.  Vhe  baUiatio  mBthod  involves  the  nvetaai  of  the  magnetic 
ton*  aeting  npon  the  speeimen,  and  a  oonflrmation  of  the  *ame  of 


*  I'uper  read  before  the  lutitutioD  of  Electrical  KnginsHB  kilt  night, 
iipeeially  abrid^gsd  foe  7^  UtetritiaH  bj  tiie  aatbet. 


sts 


the  chanp-'  uf  in-liici-.un  Am  lo  a  reversal  of  tiie  forcft  can  only  be 
ol.|iiio<  <i  tiv  tiiH/,i>v  SI  i  uikI  ri  vi  raal.  ITiis  at  once  brings  us  loan 
ettc!(-t  » iiielk  compels  us  to  count  these  very  reversals  of  the  magnetie 
force,  wliicb  are  neesaiaty  for  the  maaanranient  of  tbe  tBMaapood- 
ing  changes  of  indnetion,  as  part  ol  the  magnetic  treatment  of  the 
iron.  For  continued  rovtrtudsof  a  definite  itiagnetir  force  generally 
catue,  at  least  in  soft  iron,  a  diminution  of  the  corresponding 
chanitcs  of  induction,  which  at  first  is  rapid,  but  after  a  few  reversals 
is  very  slow,  one  himdred  reversals  being  sufficient  to  bring  the 
iron  to  a  prsrtipiilly  "stca.ty''  Ff,nte  for  any  fresh  value  of  the  force. 
This  result  is  tlu'  basis  ..f  ihv  pr.n  tice,  adopted  by  those  who  make 
magnetic  ti<8ts,  uf  luiUiitig  ulxiurviiilions  for  the  change  of  induction 
due  to  the  reversal  of  a  given  magnetic  force  only  after  many 
reversals  of  that  force.  Of  course  no  other  magnetic  ^(atfcin  must 
intervHie  between  this  series  of  revatasla  ol  the  magnetie  fores  H 
and  tboaa  nvenals  of  the  same  foice  H  whidi  are  made  tor  the 
measurement  of  tho  change  of  iiiductloo- 

Though  a  large  number  of  reversals  of  the  force  is  nocessarjr  far 
ottajiiinj;  ntfady  valut  for  th<  chiwiije  of  induction  due  to  tho 
iL'VLibal  <.f  a  ^.'iii'ji  f  jiL'i',  y.L'l  the  ■■(  riL-."  ef  reversals  will  iinl.  v)f 
ilsoH,  in  all  ca^^i  «  t:ial',i  tbc  stoaJy  Miluf  nf  the  chitncp  of  induction 
a  definite  quii:ilJty  dipcniling  only  uyn.'.i  tlie  i:ia;^uctic  force 
employed.  To  ul^tkin  a  definite  result  in  all  cases,  we  must  subject 
the  specimen  to  a  apesial  prsUminary  magnetie  yiecesi  vte.| 
demagnetisation  by  teverasls. 

Appaukmt  Ikiuktiox  and  Fkrmkabiutt. 
5  t.  Tt  wil!  he  eonvenieiit  t«  q-ive  ,\  name  to  the  steady  value  to 
winch  haif  iho  ehii:i>:i-  cf  nviuo'.um.  il.ie  to  the  reversal  of  a  given 
lir  furi  i'  H,  settle^  Uiivvu  afti  r  niany  reversals  of  that  force, 
and  I  shiill  eiM))!oy  tSie  term  appnim!  i'l'/ufd'on  for  the  purpose, 
and  shall  use  tiej  nymbol  B'  for  the  iiuantity  iu  question.  Rxten- 
dins  the  nomenelatnro.  r  shallgive-tbeBaBM«i9arsnfjperM«aU/»f|f 
to  the  ratio  of  the  ajijmmif  inductum  to  the  camspansng  magnetie 
Ibroe.  and  I  ahall  use  the  symbol  to  denote  the  ratio;  thus 
I.  -B  H. 

The  adjective  appnretti  is  nseil  Ik  ciiiw  the  halltMic  inelhod. 
n  htn  applied  in  thi'  usual  nmnin-r  to  i  ;:iven  .Hily  tin-  '.ahn-s 
ot  rAonyrs  of  indoetioik  The  absolnte  viUue  of  B  at  any  time  can 
only  be  loud  bgr  same  igeeial  devise  snehaa  that  dessrified  in  {17. 

§  5.  Throuf(hont  the  wodi  apeebd  attention  waa  paid  to  the 

demagnetisation  of  the  specuuens  by  the  method  of  reversals ;  the 
(letails  are  given  iu  §9  below.  In  tliis  process  tho  specimen  is  sub- 
jected to  a  largo  nuiubi-r  of  ro^  ersals  of  a  magnetie!  fcrce,  w  lu^se 
luiiplitude  is  slof  ly  and  eoutiniiously  reduced  fiuni  suuio  iiia\uiiiu!i 
value  D  to  7fTo:  thus,  dnrirjg  the  proc???  the  sptciiuen  in  not  sub- 
jected to  luiy  :  )rcf  out^iile  tlic  hmiw  1  D.  If  tht-  muxinnnii  ampli- 
tude of  the  luKt:  hi  It)  gausses,  we  may,  tor  brevity,  desenbe  lbs 
whole  process  by  staying  that  we  demagnetise  the  Iran  with  DslA 
The  olmjcl  of  tbo  proesss  is  to  tredtiee  the  Iran  to  a  standard  state 
such  that  tin  apparent  induction,  B',  aubsequtmtly  found  for  a 
givi^n  magnetis  BweSi  H.  depends  only  upon  tfaat  force,  anil  t.<  I 
upon  any  magnetic  operations  which  may  have  l>een  done  before 
t.'it'  deiiiagnotisatiou.  It  is  to  be  understood  that  no  magnetie 
ofnTHtion  w  to  intervcnr  between  the  dcrrmjfneliaation  and  the  test 
with  the  force  H.  WiiIl  any  hnuiJ  of  trau-iforiui-r  iron  the  desired 
result  will  altno-it  ccrtanily  I'l  obtained,  provided  D  bij  not  Ifflg  than 
10  gni]«Mfs.  The  }irejcesii  it-  tiien  called  "  eliective  deiuat^iu'ti^ation." 
For  tlie  iron  used  in  the  exponmenls,  offective  demagnetisation  was 
secnrsdwkh vahiea  ei  Dmneh smaller  thaa  10 gMMiii ;  bntkwtbe 

S resent  it  will  sttflles  to  say  tliat  traaafbmsr  ut«  is.  efTsetivBly 
emagnetisod  if  D  be  not  less  Uisn  10  ^nn-'srs. 

NoUMAL  I.NKUCTIO.S  A.NK  1  I  I'.Ml  AiltLI TV. 

§  fl.  Since  it  is  only  after  ofTeolive  dema^ueii^^itian  o'.  tlic  Kpc-ci- 
men  that  the  appiirent  induction  '  dependii  ouly  upon  H  and  not 
upon  any  magnetie  operations  performed  before  the  permeability 
test,  for  all,  even  aiuall,  values  uf  H,  it  is  clear  that  we  must  employ 
this  definite  valna  of  B*  when  we  have  to  give  an  aoeoaot  of  the 
magnetic  quali^  of  a  given  Specimen.  I  therefore  call  the  a^arent 
in  liK'lion  found  with  a  force,  H,  alter  effective  daOM^piStlsatieini 
III!  <:■■!■  :,inl  inUueliiiH  for  that  force,  and  I  denote  it  by  B||;  I  iiIiq 
call  B^'H  the  noriNal  ptrmeabilitif,  and  denote  it  by  |i«> 

Tbk  CsmcAi.  MAOKcttc  Foncs. 

^  7.  From  the  experiments  described  in  the  piresent  paper  it 
appears  that,  corrvspondlng  to  each  specimen  of  iron,  there  in  a 
certain  ctitieal  magnetic  force,  whioh  I  denote  by  Mg.  The  impor- 
lanee  of  even  an  approximate  knowledge  of  tide  ctitieal  force  may 
be  judged  from  a  brief  summary  of  some  of  the  results  obtained  in 
t.^ie  course  of  the  work. 

\Vht:i  H  lit  the  least  somewhat  P!teiMfi«i  M„.  She  iron  i»  quite 
jjulinnu::'.  Id  its  magnetic  history,  with  ihr  lo^nU  ^Jiat  \v<-  i'lrid  the 
BUDic  (tjjpiut-nt  imliiction  for  a  >:i\i-o  miIul'  of  H  whi-;hrr  tin  speci- 
men is  in  a  virgin  slaU;  ao.i  lia>  ni-vcr  pri  vinu:<;y  l>i-eti  iua(,'nutiBod, 
or  whether  it  has  been  powerfully  lusgnetised,  or,  again,  whether  it 
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has  b«en  eflectivcl.v  <lom>gn«ti«eid  by  re\'emls,  niid  ihui  penuva- 
bilily  tc«»  for  xtluet  of  H  exceeding  M,,  are  qttijp  simple.  B«if.  r-r-. 
Iho  olhorhund,  when  H  in  less  than  M„,  the  ajiiMr^  iit  iml  f  is  r 
•  tfiv.-n  vnJiie  of  H  depenilf!  frrcHtJy  upon  ihe  msgueuc  histnr\.  irA 
ihi.is  «  i'  tiiiil.  for  a  givtm  s.p<n-iii;i!ii  and  for  a  Riven  fore*,  nnf  valuo 
fur  lilt  iipp  iront  induction  wlwjn  the  iron  k  in  tJie  virgui  stuU,  a 
grtii;.  r  v„lii,j  when  it  has  been  cffectitdy  dMna«:netiiied,  while, 
within  iiiiiiw,  we  C*n  obtain  any  value  w«  IMMO  by  suitably  cliooa- 

^Vw«  «W0  RiTUi  atwg  of  iron  and  knew  mrihing  as  to  it«  mm- 

neUc  quality  or  its  niagnolic  hintory,  the  firat  step  townnU  obtaining 
the  "  uonual  "  pcrtneability  curve  would  be  to  inako  the  following 
«et  of  o1js<!rviiri<^ris  : — Winil  ihe  rinp  irtth  prhtmrv  mi:!  si  coniljiry 
coils  111  Ihi-  uaiinl  inmincr  ^iii.l  mbjcfl  ■:  U<  UXJ  n  vd'aals  uf  ii  iimi,'- 
netic  force  of  0  '2  f;iiiis?ti»,  ami  firuJ  the  ttppiin  nt  imiuttioii  B  .  Tlioa 
increase  the  hih^'irIic  force  to  0-i  gauascn,  jii;rl  after  100  rovcrtals 
find  B'  for  mii  continue  this  process  step  by  step  until  B' 

UtOOO  luaxwella  per  square  i  <llHlllMl»  MF  IMIWiWBta. 
athe  apparent  permeability  /  for Mdl  wlncaf  H  ivlArmw 
■hmriiig  M  io  !«■■)•  of  H,whMi  it  win  baftmnd  that »'  Hm-^ 
to  *  wiMlmtmi,  wbtD  H  lua  ««aM  valtio  M',  and  then  tUiiuniKhi-ii. 
The  lua^netic  foree  M',  corresponding  Ui  the  tnaxiuiuin  of »»',  ha»i  a 
nearly  dieflnito  value  for  a  givvii  itpeciiuen,  for  it  is  found  that  its 
value  is  but  little  alTected  by  the  magnetic  trvntinont  experienced 
by  the  specimen  before  this  series  of  poniiCAbility  tests,  lu  fact,  in 
my  experiiuents  the  highest  and  lowest  values  of  M'  did  not  differ 
hy  more  than  0'5  gausses  in  the  c^ute  of  any  specimen. 

My  experiiueota  show  that  when  M'  has  been  found  iu  this  way 
«•  JbaXL  hti  M»  to  alitaiin  vBm&An  dMnagDaliaatiao  hy  nTenuils  if 
wa  malw  oarfann  that  at  the  leaat  D  aomewhai  exeeedi  M'.  For 
tAUalanuer  iron  we  shall  b«  quite  safe  if  we  malie  D  greater  than 
by  8  or  4  gausses. 
For  an,\  lir^unl  <jf  u.iiiaruMui  f  i  tTLLMu  c  ..U'liiaRnitiiJiUion  will 
probably  lie  sfciirid  :i  «t  inaku  O  not  li-'-s  thiiii  10  ^uuK-iu^.  We 
n<<ffl  not  thi'ii  qo  to  thd  troiil-lc  of  li'ii^  iiif;  a  preliiniiinrv  j<     H  curve. 

t)  a  given  specimen,  as  the  luagnvtic  force  ior  which  jiy,  the  normal 
panoMbitfty  for  that  apeeiineOi  attauw  ita  naTiinwn  vahw.  Though , 
OB  Meoiuit  of  the  narrowneaa  of  (he  limitawitUa  wUdiM'Uea,  uny 
Vtlvie  of  M'  is  good  enough  as  a  guide  in  poraclkal  twtingi  yct  it  is 
COuvonicnt,  for  the  sake  of  precise  deset^^tlUMt  to  ImaswAiute 
ifacifioalioiiof  thaatitiealiiia|;iiettc  foroA. 

UtKMume  HiaroKT. 
I  Bl  1^  «RMth«  ilwii>|iMiliaatinin  «a  are  enabled  to  nanduce  a 
darailta  atate  of  Ao  iron  to  fomk  tho  atarting  pint  to  aaeh  eipori- 

maM,  aad  tn  thus  able  to  study  the  effecta  ol  anv  magnetic  op<Tu- 
tione  iaantftfr  the  demagnetisation  w  ithoat  any  diKturbance  arixini; 
from  magnetic  operations  done  be/ore  the  deiiis^t-tiiuitimi.  It  is 
therefore  permissible  to  use  the  words  mn^ttir  hUlnry  to  indicate 

the  magnetic  treatinent  t'>  whtr-h  tlu>  spfinineii  hus  bpf-n  snbii?ct«>-:l 
«y^/T  eucctivo  demiv^n«'tiMiii<'a  -irii  befurv  th*-'  sLru's  of  ruvt  rsuU 
tbo  (oree  H  nece-ssary  ior  rvaciiiiig  a  etc^uly  %  tUuc  fur  the  apparent 
iwJaotwn  tor  the  force  H. 

MFTHon  or  Druxonktisation, 
:  '.*.  In  demagnetiKin^:  tlit  iron  by  reversals,  I  used  an  alu  riiiii.liig 
cuiTtiit  io  piv€  thti  iiiciiHjiry  revprsak  ofth<>  inRgnHic  forri-;  1  tima 
obtfxiiud  iiiMjui  W  vyi-h-H  pt:r  tccoml.   1  ■liiiiitublu  il  tin-  lUuplr.uil''  of 
the  alterna^^inngnetic  force  very  gradually  by  means  of  a  liquid 


Thie  consisted  simply  of  a  narrow  glass  trough 
eontainioir  dOnte  CaSOi  coluiion  and'  furnished  with  two  copper 
electrodes,  one  of  wUob  ma  movable ;  bv  tilting  tlie  trough  so  that 
one  end  was  dry  tba  OMireiit  could  be  reJnced  to  a  very  small  value 
bt^fore  the  circuit  was  actually  broken.  A  commutator  allowed 
either  the  continuous  current  from  storage  cells  or  the  alutrtmuiig 
current  to  pass  thrmssili  the  inngnctising solcnuids.  This  mi  iliuil  .  f 
dcmagneti»in>;  tJit-  irmi  h.ia  tliti  advantages  of  being  sp«H■ll^  innl  nt 
rediiciiig  lite  amplitude  of  the  inegnetic  (oi«e  ia  the  very  gradual 
manner  which  it  nacaiaaij  if  tha  aemagnathMtiaii  ia  to  Iw  mtlijr 
suceesaful. 

§  10.  -■st'—'T  thT  imiinmiw  ampHfih  tif  Hit  matiMMa  inrrt 
I  uMMorad  the  "elfeetivo'*  •arrant  ia  aonw  caaaa  by  tMoaa  of  an 
■inpanmeter  made  for  use  with  altcrnnting  currents,  and  in  some 
Other  esses  by  means  of  a  sensitive  electrodynaiiiotiieter.  I  had  no 
means  of  linding  the  "  wave  fonn  "  of  the  current,  and  I  had  there- 
fore to  be  content  to  treat  the  enmmt  aa  npnre  aine  function  of  the 
time  and  to  tnlie  the  maximuu  eamnttolw  iJSUiom  tha  effaetif  e 
current. 

DnrnattiTATio*  of  tiik  Nobvai.  Ihdociioh  ako  PBavBABiuTT. 
f  11.  Tfao  nonnul  induction      and  tha  DOtmal  permeability 
wt-ro  very  frequwilly  found  in  tiie  course  of  the  work,  and  so,  to 
avoid  ri'pelitiou,  I  sliiUl  describe,  once  for  all,  the  inetho<l  emplcycd 
itj  d)vt«nDining  theitt.    Tfnrmf;  sf.itl<»d  upon  the  magetic  forr<«  M. 
Inr  \v)iii-h  B„  WBs  to  t:<  I  w.  ,iil;,tiBt«<l  the  continuous  curn nt. 

by  means  of  a  rheostat,  iij>  lu  olitiiui  tin  dp«ir<Hl  (prcf.  !'.y  iiiimi- 
OfatOrO'Way  key,  Ithen  .ilnppcil  ihf  cnuiiniiu;]^  lurrt-iu  auil'iUlnxvil 
tbaallemaung  cturaul  to  tlow  througii  liie  luagnctiaing  coils.  After 


bringing  this  current  to  its  full  strength,  I  gradually  diminished  it 
tc:  (practirally)  zero  by  means  of  n  liquid  resist*nce  slide,  sodemag- 
rjc'i.BiuK  it'.o  null.  In  order  to  obtain  effectl%<  ili'iuairnotisation,  I 
look  cartj  ilml  O,  the  luaximuni  lua^uetic  force  duo  to  (he  alter- 
nating current,  exceeded  M..  tlie  oiitiaM  fofoe  ggmipodinc  to  tha 
maximum  nomial  permeability. 

Uy  putting  the  two-way  key  back  into  ita  fiiat  podtion,  I  atoppad 
the  small  residua!  alternating  cnireot  and  r»etartad  tba  aodlliniOQa 
current,  and  corrected  by  the  rheostat,  if  necessary,  any  very  slight 
deviation  from  the  value  require<l  to  give  the  cha«cn  magnetic 
forfp  H,  Af(i-r  llu-  ffiri.-.'  H  had  btTU  rcveriMMl  >)mny  times,  the 
nutiibi'i  iiiryiiii.;  from  to  '2M,  ihv  biilli-tLC  ctioct--  ol  .it  Inuat  otic 
yiiiir  of  rcMitiiliiuf  H  «  crci  ijotfi .  1  loiii  llit  luoaiiof  the-o  lili  it^^  the 
viilut  o(  B|,  w«i  itilciiliil'-'l.  «l.il<  It,,  wii.H  found  by  dividing;  B„  hy  H. 

This  process,  iiicliiding  Ihe  preliminary  adjusUuent  of  the  current 
and  tha  dimagTietisation  of  tho  in»  v«a  rtfaaled  ftrMeA  ntlnoof 
H  need  in  the  expertmcnts,  unlesa  tliB  eoatnry  is  stated. 

Till-  i  \   SUlf  Scil'.^RK. 

_S  In  nil  bet  oi.i  iir  two  ixperinients  I  used  specimens  of  the 
thin  iimi  i:r  pla'c^  iiiiiiitifnctured  for  the  construction  of  tmns- 
foniicrs  and  dynamo  ununtures,  aud  the  OjipaTtttUs  was  specially 

dMinad  fMr  taaltng  aaeh  aoaaiiiiaoa. 
Toraa  braada  dT  traneni nuer  boo  wen  oaad— Tie.,  "Tagigar 

Plate,"  "  Schultz "  and  "  Bankey."  In  each  case  the  tbickncaa 
was  about  O-086cin. 

The  luagnotising  arrangement  comiisted  iiininly  of  four  solenoids, 
which  I  shall  denote  by  A.  It,  C,  I),  each  .V2-'2.'icm.  in  lcn0l)  and 
7'fificm.  in  diameter,  Wfi«s!>!  on  w(w<?»'ii  tubes,  the  mean  nurol*r  nf 
turns  per  centinif  trf  bciiLj;  .'i  (.H  I  ,  tlie  dioiueter  of  the  wiri  viar. 
0-12Tciu.  The  four  solenoids  were  arranged  synuuetrically  with 
liiou  axcH  aloqg  tba  bur  aidaa  oi  fta^iiaM,aaeh  aidalMingtS^an. 
iij  k'ugth. 

^58fl88oOooooo>x<<'<gco:orccococcooOo68i8ii^ 
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tta.  1.— HMHstie  SiiDiu. 


Till-  sill  I  t  iiii  tivl  WHS  fi;t  Ijy  s;.L'arH  into  strips,  each  4cm.  wide 
and  about  (iUcni.  long,  which  were  placed  in  the  solenoids  with  their 
pinnaa  DanOal  to  tha  pinna  oi  tha  aqoara.  Tha  length  of  tho  itrijpa 
waa  avaetant  to  allow  tha  parte  of  thaoi  pcojeetiog  from  two  a4l«- 

ceiit  solenoids  to  overlap  at  the  corrawODMOg  comer  of  the  aqnan.  - 
Here  the  strips  from  the  two  solenaMa  were  arranged  alternately, 

and  were  clamped  together  by  a  non -magnetic  clstiip  ir.  inVr  tiiat 
the  magnetic  circuit  might  be  as  perfect  as  possibb'.  i')  lir^l  {>i]t« 
ting  one  strip  in  A,  tb«  ti  om-  in  I*  nnd  so  on  in  cydicid  order,  tlio 
strips  were  easily  a-Hi  nililiil  in  r.  iuired  manner.  Thoaipnfaar 
of  strips  in  each  solwiiuid  watt,  oi  course,  the  same. 

AVIien  1  U94<d  only  the  mniii  solenoids  for  magnetiaing  the  iron,  I 
found  that  the  induction  near  the  ends  of  the  stripe  was  seriously 
less  than  at  tlioir  centteo.  To  remedy  this  defect  I  arranged  13 
extra  coils  in  aariee  with  Ihe  main  lolenoida,  and  by  roughly 
adjusting  (he  nomber  of  turns  on  ih(-m  T  wns  able  to  moke  tha 
inductions  at  the  ends  and  at  die  centres  of  the  strips  nenrly  oquiiL 
At  rath  (dmcr,  one  coil  of  'M  turns  waa  placed  i!P  p'sno 

iiiiiki;  I.'  nnules  uf  45deK-  with  the  two  adjacent  sidi  ^  of  lln  -.:|ii:ij?  , 
lUKt  It  r  .il  i  f  'Ml  turns  waa  wottnd  at  iMKh  eitd  of  every  Milvnoid  over 
till  niiiin  win  iiiig.  Tlio  toul  iMlaMiMa  of  itU  tb«  coiU  in  aerfea 
was  alHiui  .'>-0  ohms. 
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M«i(ing  A  small  eorrection  of  abont  0-S  per  cent,  on  Mconnc  of 
tlMliBiltlMi9lhiaf«lMnlMioidi,Hi4  anaMwnt  ai  Um  U  nte 
«aili  at  Ihi  oomnntl  iBoid  ttsl  iIm  nugintte  foim  at  tlw  «m<rf 
ofiwaolaiMidiiHTnSSNlHM  per  unit  C.O.S.  current. 

AlTUw  magostiaiiig  Mut  mn  ftmuigtd  in  Mrie*  and  the  mat;- 
netiring  minrwnt  waa  naeamired,  when  d««ii«<I,  by  n  Weston  milli- 
*oltin(Hi  r  u««jrl  \vith  a  raitabld  ihunt.  I  found  it  more  convenient, 
howi'\f-r,  li)  pill  IV  siiitaWi?  pitrn  rpniatance  in  seru'B  with  lln*  volt- 
luetpi  so  fm  lo  c-l'.iiiiuc  its  nfffctivc  Kanntivenese,  UK  I  r(n:l<i  tlii  n 
read  direcU,v  (roiu  liie  vulUueter,  without  ealouUtion,  the  value  (in 
(avMcs)  of  the  Diathetic  force  prodoMd  lij  <h>  nsmnt  at  the 
MDtne  of  the  aides  of  the  iquare.} 

Within  the  wooden  tubuwm  pbwvd  Cwr  amt-uiagiMlie  tobea. 
and  on  tha  eentml  parUt  of  thiM  tubaa  tba  MOtudaiy  eoOa  were 
vound.  These  coil*,  wllkll  waM  (HMWUBdlill  in  scries,  wore  so 
arran(;ed  that  I  could  ma  8,  B,  37  or  81  tUIM  0«t  e««h  side  of  the 
mjuaTE",  and  Ftiitablp  resistance  coiln  were  arraiipivl  lo  iiiakf  tin 
rrii.-«lHticc  c.f  tho  Mcondary  circuit  indewiuif  iit  of  iht'  number  of 
luniK.  Tfie  secondary  ciroiii*  inrlndea  a  ballistic  galvanometer 
ant!  ii!>  cnrch-inductor  by  wluch  the  ^'alvanonieter  was  standardised. 

The  magnetic  (quare  is  shown  disgrainuatieaUy,  but  roughly  to 
acala,  in  VSg,  1,  whan  A  indieataa  the  tertuinnls  of  the  pninaiy  ooil 
and  B  thoM  flf  th»  eeeondary  ooiL  The  acrangement  of  (ha  fonr 
aamar  coda  and  af  the  eight  extra  aoda  wound  on  the  ends  of  the 
four  loleaoidt  will  ba  aypitaat  Imn  the  figure. 

The  ma^etio  sqnaro  is  very  convenient  in  magnetic  testa  of 
sheet  iron,  aa  a  praoticall;  perfect  luaRnotic  circuit  can  be  built  up 
by  snnplv  ilippinR  the  iron  stripe  into  t^ll>  four-  solenoids,  without 
tfir  Icsst  interference  with  either  the  pntiiiiry  or  ihc  secondary 
circuiui  -,  (he  labour  of  winding  a  nrw  prmiary  und  a  new seoondary 
on  each  freeh  specimen  is  thus  avoidoit,  nnil  the  resistances,  which 
have  been  at^'nsted  to  allow  tho  nui^iicl:c  lorcv  to  be  read  directly 
tram  thaniUi' voltmeter,  require  no  fresh  adjustment. 

rRKLIMINAIIV  BaLLISTII'  ExPRRIMKKTS. 

§  IH.  In  most  of  tho  ballistic  experiments  described  in  the  present 
paper  I  confined  uivseU  to  the  e&amiuatioQ  of  the  eflecta  of  its 
magnetio  hiatary  npm  the  amwant  indaottofli  or  the  appArent 
perme«bOity  ot  a  apecinaa.  Bnt  I  thfaih  It  msjr  h«  tMelhl,  in  open- 
lag  tha  »ub)e<*(.  to  }^v(»  an  account  of  some  experiments  made  to  find 
tna  affect  of  pri  v  in^yly  applied  magnetic  forces  npon  the  actual 
I  of  the  B-H  loops  in  cycle*  with  the  liiuila  1 1  nr  H, 
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Hie  iron,  which  was  tc  4m1  by  means  of  the  Miaent  tip  Kqiiare,  wfi? 
in  the  form  of  16  stripe  >.'  "  Tjiv:ger  Plate." 

%  H.  I  first  t««ted  the  16  strip*  for  pemieiibilitj,  and  founri  tiwt 
thu  "iiorniiU"  pertneabilitv  reached  a  maxiiniim  value  of  about 
4,20(i  when  H  -l  a.  Thus  is  1-fl  for  this  specimen.  The  obser- 
vations for  permeability  wwa  tahan  in  tha  annnar  drs  rih  1 
in  ill.  Tlie  value  of  D  waa  abomt  ^-S;  thta  waa  linind  (o  gisu 
•fieotive  deniagnaltaalaDB.  Tlie  resulting  normal  9,,-H  curve  is 
ahown  in  Pig.  a  avnthNtad  line. 

In  obtaining  the  "  normal "  B-H  loop,  I  first  demaitnetised  the 
iron  and  then  applied  the  force  H>-1,  und  reversed  this  200  times 
before  taking  the  obfcp,  utions  for  the  loop.    This  lo<>p  is  shown  in 

Fig.  2,  it  lii-H  »yi!iiiii.'lriiviily  will:  rfupi-ct  tii  thi'  .sii^'irL. 

To  aitow  iht!  t^tiWi^u  ui  tiiitgistatc  hwtory  I  nindu  two  otiter  IciOpa 
with  the  same  limits  (i-ll  for  the  map^ietic  force.    In  these  cases, 

t  I  have  einUiiied  thia  plan  in  detail  in  Ikt  MUelriciaa,  Jane  Vi, 
190S  (Tnt  Til .  »  m):  in  an  wtitU  "  ftn  tho  Miwwinwit  of  Wj^itin 

Fowe." 


after  demagnetiamg  the  iron,  I  nibieetcd  it  to  SO  reversal*  of  a 
Mngnatfe  iMaa>  X,bwnMintha«it<wit  flnalto  to  aaahaw^  that  tha 
foTM  laak  ftoBB +X  to  Mm.  IllMa  ippBaA  tha  tmaot  1  gaoM 
aud,  after  nmalag  it  900  thoeai  made  obaarvations  for  the  B-H 
loop.  The  two  loopa  obtntned  in  this  waj  are  shown  in  Fig.  2, 
where  they  are  marked  "After  X  — 8  and  "After  X— 8  " 
respeetivcly. 

fill.  In  onirr  to  pliiri-  tin-  B-H  Ijxip"  in  tiu'ir  truo  positions  on 
Ihi-  iliiLf,'riiiii  it  !•<  n^-^<•^^ar\  Ui  know  thfi  jiliKilutr  vivlue  of  th«> 
mUiictiun  fur  some  one  point  on  each  loop.  This  value  was 
obtained  by  the  d«vi«M  which  will  be  described  in  16,  17.  Meiui- 
while,  it  will  b«  aean  that  the  axpcriments  show  that  the  a|mU- 
cation  of  che  foMa  X  fans  reialtad  in  ndocin^  the  range  of  B 
for  cycle*  with  tha  liodta  ±1  ftr  H,  in  cbplacing  the  B-H  loop 
along  the  axis  of  B  and  in  diminishing  the  area  of  the  B.H  loop. 
Tho  following  tables  give  the  numerical  details.  Tho  flrct  table 
fnvfi*  the  viilup  nf  B  for  M  =  +  1  and  its  vnhsB  ff»r  Hs=  -  1.  Half  the 
ditlereuc*'  f  thtse  vului:^  ^'i\e;i  the  iipp.irent  induction  B,  wliilo 
holt'  their  sum  i^ive^  thti  "  tnenn  itiilMetii>ti  "  ftn-l  inrltrntee  how  tar 
the  B-H  liMip  hn.-;  l'r<  n  <li>phireil  »hjn^,'  ihe  Avi^  iit  B  liy  the  nfler 
effect*  of  (he  magnetic  force  X.  The  energy  dissipated  through 
'-— "  '-por«abw«antfanatMiar<9elaiadaBatadhrW. 


B  -  Normal  loop. '  B— Af  tarX  =  8  0.  B~  After  X-8-a 
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iaa  Of  8-0  and  911  wa  mtg  aaitllrtaha  tha 
tha  tip  of  tho  normal  loop  aa  aqnal  to  tho 


§  16.  I  will  now  explain  the  molluKi  Binployed  in  the  dettinnination 
of  the  ahufiluir  value  uf  the  ind'ietinn  nt  any  point  on  the  B  H  looxw. 

In  Ibe  cane  of  the  i:ort:i*il  loop  I  made  tho  nsual  assumption  llint 
the  values  of  B  at  the  two  tips  of  the  loop  are  equal  in  magnitude 
and  oppoeite  in  sign.  To  tart  tha  lag^tiniacgr  of  thia  aaaomptfant  I 
made  the  following  experiment :  I  dotaagnatiaad  the  iron  and  than 
applied  a  majpiatiotanaof  1  ganes  and  notadita  ballistic  elTeet.  On 
the  aaaumpnoa  that  tho  demagnetisation  waa  complete,  this  fint 
application  of  the  force  mi^ed  B  from  0  to  +'i.Hi'L  On  reversing 
H  there  was  ii  rhnn^-i'  of  indnrti-.ji'.  of  5,7H6,  so  that  the  value  of  B 
fcr  H=  -  I  Uftii  2.>^U   .'■/,7;(H  or  ■  Continiiinc  the  reverb*, 

I  found  in  sncci  Bsion  tho  mvIuc.i  -|-  2.H'.m  -  'i.MH,  +  2,«.tfl  for  8.* 
Thc»p  numbers  ni;rr<.'  po  clo«ely  with  each  other  that  we  may  fairty 
siipp.L>»f  tlint  nfti  rC''K"i  reveri-als  the  vaUics  of  B  nt  tlie  two  tipn  of 
the  loop  are  equal  in  magnitude  and  opposite  in  sign.  We  may 
thMtatodiaabaoluta  indnotiottaii  dM  Hp  «l  tha  aotnalko^fMr 
HaslO  na  oqtial  to  tfao  I 

With  the  largarf 
abaolute  indncUon  at 
normal  induction. 

The  reeidual  indnotion  left  when  H  waa  removed  was  found  (rom 

the  absolute  valoa  of  8  ior  tiie  faros  H  by  sabtracting  from  it 
the  change  of  indmatian  iia^iMlatad  Snm  tha  ItaWiitiit  aOM  of 

removing  M. 

17.  In  tindinp  the  aheolute  values  of  B  for  tlie  two  displaced 
loi>|j»,  I  proceeded  on  the  assumption  that,  provuled  the  iron  Itaa 
not  been  subjected,  abiaa  ila  diBMfiiatliaHont  to  may  magnotie  tone 
munerically  greitttv  diaa  a  "laiia"  torao  Z,  tha  Tataa  whlah  8 

assumes,  when  Z  is  applied ,  is  independent  of  tho  particular  forea, 
within  the  limits  ±  Z  from  w  Inrh  the  step  to  Z  t«  made.  I  use  tho 
adjective  "large  "  to  denote  n  force  which  i-;  eonsideraWy  ii^i'^ater 
than  the  critical  force  M,.. 

Of  the  two  points  of  intersection  of  tlie  B-H  loop  with  the  axis  of 
8,  I  selected  thut  one  wliere  B  has  the  aV'ebraically  p-eaUT  value 
as  ihu  point  for  vtltich  th«  aLwulatt)  viiJue  ui  B  woe  to  bo  dcterminod. 
In  the  eaoes  of  the  loop  marked  "  After  X=H-0,"  I  firet  demagne- 
tised the  iron  and  then  subjected  it  to  50  reversals  of  a  force  of 
8-0  — I  brealdi^  the  oircait  finally  in  aoah  a  way  that  H  sank 
from  *9rO  to  steto.  I  next  applied  a  forea  ot  lH  gimu  and  reveraed 
it  200  time*,  brealdng  the  circuit  flnally  in  snch  »  way  that  H  aanh 
from  -V 1-0  to  zero.  1  then  applied  a' force  of  -t-8w  ganiata  and 
found  that  the  ballistii'  cfffct  corresponded  to  an  increa»e  of  induc- 
tion of  V,7."i-)  iiiaxweUii  per  B.:ji:are  eeiitiuietre.  Tin-  luiignedi-  fiirce 
vrne  nexl  reversed  from  '  M'O.'ito-  NO.')  and  the  carrenj.uiulingcbajigo 
i'f  ir;dnii:in  vmc,  V.'i.li^'.  U:i  iii,'<iin  rever-.:iii;  H  llii  oiiaaRe  in  B 
vms  ;i7.H'ill.  ihi-  two  iiiimliers  Hf,'rr'eini;  willdn  Ihe  errors  of  Gl)«erv»- 
tion.    AssiiiiijriL;  Ihn;  llif  fcin  i-  of  H'd.'i  m  viduti^i'ly  eoliirt;e  ilnir  its 

■  Th*  200  rrviin-*!*,  which  were  iitade  bsJwre  B  wa»  luand, caused  ball 
thecbaogso!  induction,  due  to  the  changs  of  Ihe  foiee  from  +  l  la* 
ric«  rrr«i,  to  diminish  from  about  2.900  to  2,780.    (Bee  i  9.) 
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rereraal  cau«e»  B  to  pliniif;!'  :n  si^n  Imt  !iot  iii  iuiii.'iut'nlc .  ^vi'  inr«v 
take  l«,flOO  m  tJift  value  aitai:-."d  by  B  whe"  th--  f..rrr  ■:>'  +  H-iir,  «»* 
applii-il  foj  the  tiret  tiuio  r  I  he  Biilnll  cycliw.  It.-iv-  ilit  'iti-uliitc 
v»Uieof  the  residnal  induction  left,  when  the  fom*  ul  1  fja^si  was 
renovfld  at  tbo  end  of  the  100  eyele«  u  18,900  -  7,750  or  D.loO. 

A  vwificftlion  of  the  value  i:(,{lflO  was  obtained  by  dGtiinKneti«ing 
IIm  inil  aod  nbaerviof;  the  ballistic  etTect  of  the  (>nl  npplienlioii  of 
ftfWMOfS'OS,  when  it  was  found  that  B  rose  from  zero  lo  IB.NOO. 

I  repeated  the  obMrratioot  with  It  ioice  o(  ft'lO  ID  piM*  (rf  B<t5 
and  fonnd  that  the  klNolato  vain*  of  tbe  indiNtioin  «t  tha  idaeted 

point  WM  fi.ion. 

!:i  a  miiiiUr  iiianr-er,  uiin^  a  force  8-05,  wo  fo  -:,.l  l.iKO  (d«  Iho 
■baolute  value  of  the  uidtiction  at  the  selected  iiuiiit  uii  the  loop 

(To  bt  conimueii.) 


»T  aranmr  aitutHi 

It  laa  baaii  my  tot  &mng  tha  laat  two  aataioaa  c(  Farlkinant  u> 
baar  many  objeotiona  raiaM  againat  tunniitft  powcra.   It  ia  diflrnit 

to  tre«t  any  of  them  fteriously ;  and  it  i»,  there-fore,  not  surpriaing 
that  the  learned  counsel,  obtaining  no  solid  crounds  for  rejertioii 
from  the  inoulhs  of  bin  m  itiit- f  .iii:.!  h!i:,?.  If  forced  to  claim  the 
application  as  unjireet  ii>  it.  il.  J  liin  v,  ;i.  ilv  c  ntinued  cry  of  the 
learned  counsel  for  lUnuingliiiiii,  itui  I  r  Nrw<<u4tle-on.Tyiie  during 
thi'  went  riinning-power  cases  1  mn  :  bi  fure  I'nrUaJuent.  The 
only  other  objection  urged  is  foundv4  i»lu>t;ether  upon  igDorauce  of 
what  "  mnning  powers  "  really  inenns.  .\gain  aaaaaaiBtiiacibjec- 
tioii  baa  been  roisMl  that  the  running  company  isdawMnia  ttTnaurp' 
nf  Ifaa  (ig^ta  of  tbaownera  of  the  tratawav!!,  nud  conUxcnte  to  itself 
the  ntaaagatBanl  of  the  tramways  nin  over,  I  cnnnot  do  hetter 
than  qtiote  ak  an  example  the  class  of  objertion  1  mean — vi/.,  a 
petition  which  was  seriously  and  cfftvely  presented  to  farliiiiiient 
in  the  Hession  i^f  i<;  linsl  the  proposaW  inado  in  the  bill  of  the 
T>ii('^i:)<'  ('niii;:-it:;.  tur  niiuibig  powaiB ov«r  tha  traiiivftyB ot  ihe 
Newcastle  Corporation. 

"  We  tlie  undersigned  citizens  of  the  City  and  County  of  New- 
eautle  upon-Tj-ne  do  btuiibly  pray  that  your  bunuurublo  bouse  in 
conaidanii(  tha  biU  entiiM  ■  An  Aot  toCoRlMr  FQclhar  Foweta  opun 
ih«  TynaaMa  Tramwiyni  *  VaammSa  Co.'  wfll  ccAno  jom  aoniont 
to  those  clauseK  in  tiw  UII  in  which  the  company  a«k«  for  eotnpul- 
sof}'  rtitiiiing  l>oweia  owr  the  tnunwayii  of  the  Neweagtlc-npon.T\Tie 
Cur|ioration,  because  wc  are  stron^lv  of  opinion  that  the  propDRals 
in  the  company's  bill  are  objeetion  ibl' .  n  trogrado,  and  aijainst  the 
pnblic  interest  by  reason,  iimonK»t  n'.tu  .-  tint:!;"?,  nf  their  iiit^irferfluce 
with  th-.!  principles  of  l!iiitv;i-Lj>ii!  ■"•If  l-^;'.  i-niim f.f,  tluMv-.ivc;^n  (■llect 
wliicii  (if  carried  out)  they  would  have  upon  tile  imtuolh  and  etltcient 
working  of  the  present  excellent  tramway  sytam  of  the  Corpora- 
tion, the  curtaihnent  of  the  exislinR  through  fares  in  the  citv.  and 
loaa  of  aantiol  comtiol  m>  esaeiitial  totheworiditg  of  a  good  tramway 
ayatem,  tha  maldng  anbaervieni  of  the  great  central  eyatem  to  tbe 
small  outside  system,  and  the  inconvaiUMMinK  of  hondmia  in  order 
to  convenience  a  few  individuals,  and  bocanae  we  eoonder  them  an 
inva'iiiri  of  onr  riphta  as  i\  f]f  {governing  cormnunity." 

<  )1  \  i  j,>lv '.hi'  ln'  k  f  n  pn  I  - deni  or  objections  of  the  ch«niet<-r 
ii;iiic'ii-.r-il  iln  ii:it,  c  iiiilLiiir:  ;i  funnosal.  but  as  »o  much  importance  U 
att  iclnii  I  ■  il  nM(i  till  fr  in  -njiii  inl.-n  -'.  imd  L-ni'iance  to  he  obtained 
Irolu  the  history  of  running  powers.  There  arc  oboudont  examples 
of  raBDinf  loarara  Iqr  uiemmuak  botwoen  laUwawa,  aooaotinwa  one- 
aided,  aomatfanaa  mutDU,  and  then  are  a  nttmbar  of  oaaea  where 
Parliament  has  granted  running  powers  tv.-  rompuleiail.  In  the 
latter  case  Parliament  appears  to  have  aciLd  upon  priiid|llea  which 
may  be  cbtwitled  generallv  under  the  foUowuig  heada: — 

To  save  the  running  eoinpany  naelaaa  aspaDdltMM  in  tepBeatiag 
IStic  or  terminal  acconmiodation. 

T.J  me«t  an  obnous  public  c.m\ i  hhhk  i-  win-h  coiJd  not  be  left 
at  the  mercy  of  the  possible  unreasonabJeiiesH  of  the  company  tu 
pooaeHsion. 

To  remove  tlio  obstruction  wilfiilly  olTercid  by  a  company  to  (he 
traiiicafaiiolliarco(BVMiy»(wwbetaftooi&i«nyhaa  tailed  to  afford 
piA/per  faeiii^aa. 

As  a  atatntoryconfirmatiott  of  an  agreement  entered  into  between 
two  eompanies,  eo  that  tha  puUic  ailvuntages  so  gained  shoulil  not 
be  ni  the  mercy  of  future  rjniirrelH  or  divergencr  nf  interests  liettte<'n 
the  contracting  companies. 

In  such  cases  the  principle  seems  to  have  been  conceded  that  (he 
lunning  ronipany  should  tiiko  no  profit  on  fare*  earned  on  tlx- 
owning  company  n  linc«.  It  p«i>s  its  own  train  expenKcs,  and  very 
fre>|n<!:]Uy  some  ciiurg;-  by  the  owning  company  for  terminal 
iHtxvicos  and  fttciUties.  liut  lb«re  arc  a  few  eicoptiooa  to  this  rule 
ofnopradta. 

*  riuMr  lead  batgae  Iha  Ti»iii»a|a  anl  Ught  BaUwar*  AaaMialioa, 


It  can  therefore  fairly  be  stated  tbat  the  principle*  regxilatin^ 
nmning  powers  arc  fairly  ei.lablished  in  most  cases  in  railway 
legii^lation  and  traffic. 

1  propose  to  show  that  there  is  not  the  slightest  reason  why 
similar  principles  should  not  be  applied  to  triunwnys,  whether 
authoriu'd  uodcr  the  Tramway  Act  OT  aa  traiurnads,  or  under  the 
Light  Itailwavs  .\et,  that  then  are  nbandant  examples  of  running 
poK'ers  by  agreement,  nratoal  Winning  powers  and  compulNory 
running  powers  as  between  traiiiways,  ana  to  go  a  little  further  by- 
showing  tbat  while  "  facilities  ""  generally  meet  railway  conditions, 
those  of  tramway  trafHc  luake  faciliticH  wholly  imprnclicablc  for  the 
attainment  of  the  much  desired  publir  a<l\'anlage. 

The  earliest  case  of  tunning  powers  that  I  am  able  to  find  aa 
regards  tramwoys  was  in  1(174,  when  the  Swansea  Tnimway  Co. 
obtained  compulsory  rutming  powers  over  the  Minnhle*  llailway, 
and  for  many  years  the  curious  8p«'ctiwle  wa.t  observed  of  a  horse 
trouicar  namlwicbcd  in  between  the  at«aju  cars  of  the  Mumhleh 
BailwBjTi  an  ohrionaly  inoonaialaat  mixture  of  tmiffio  resulting  in 
iiMKmTaiuaiice,  which  was  themfeia  diaaoutlimed  a  ftw  y<MLn  ago  by 
agcoenient,  eubject  to  compenaatbn. 

In  1880  powers  (ot  nmning  into  Dndtey.  by  the  South  8taflbid> 
shire  and  lliniiingliatn  and  Midliuid,  were  obtained. 

In  IKK'3  rimning  powers  were  obtained  over  the  Walsall  and 
Wedncsbury  and  West  Uromwich  Tramways  by  tlio  StiilToril«hire 
Traiim  ay  Co. 

In  1IH»<I  the  London  .Street  Truniways  obtained  running  p  w.  rx 
by  agri  Mii.jiit  hm.i-  tin  Nurili  M-.  i ropolitan  system  in  (iray  -  liii. 
road  between  Hoil>orn  aud  the  junction  of  TbeobaWa-road  witli 
ClcrkcaweH-roftil. 

riy  mouth  Cotporatian  over  the  StonahouM  C&'i  Una,  IMNI, 

I  n'  1000  Foole  Light  Railways  and  Chrisicbureh  add  Uonmemooth 
Tramways  over  the  boanieuiuul  h  Corporation  Tramwaya, 

Glasgow  Corporation  over  Paialey  Co.,  1001. 

In  luOl  the  Spen  VaUey  Light  Bailwi^  over  a  portioa  ot  tha 
Matlcy  Tramways. 

Sallord  over  Manchester,  190a. 

Metropolitan  Klectric  Tramways  over  Walthniustow,  IflOli, 

South  Lancashire  over  St.  Helens,  11H)!1, 

Brighton  &  Ilove  Co.  over  Wurtbittg  Corporation,  I9QU. 

Trnaaida  and  NOTWMMrtk.  19M. 

Wakafiatd  Ltobt  Railwaya  over  Oaaett,  IWM. 

Loylon  over  Lea  llridge, 

liunning  powers  have  been  arranged  between  the  Oldhnin,  A^htOB 
iH  Hyde  Co.  and  the  Stockport  Corporation  over  poctiooa  of  the  iV» 
systems  by  atrrcemenl. 
'  Dundee  iiml  l>iititiei.  Jfc  liroiuhtv  Forry  Co. 

Manchest'  1  mi  l  A^hton,  aiM  oUhor  ootMO  looal  anlhoiiitiei. 

W'aketield  and  Leeds. 

.Aberdeen  and  Aberdeen  Suburlwa.  ^  ■ 

Kast  Ham  and  Weet  Haw. 

City  of  Birmingham  Co.  and  Bltmln^UHnCoijoraUon  Tramways. 

I  have  luade  many  obaervattonaon  theeffiscl  of  a  break  of  w-rvice  on 
the  iraflic  of  tramway  syHti-nis.  In  I'very  case  the  effect  of  a  break 
in  to  ri?duce  tlie  earning  capacity  on  the  routes  immediately  alTeetod 
from  If)  to  i'rft  p<  r  cent  ,  whilst  there  is  fn  i-piitlv  a  much  wider 
spreading  of  iln  .  11-  •(  than  could  be  antic  j.  1 1.  .!,  ir  .1  any  gain  on 
ahi-rjiative  route*  between  the  same  poitits  i»  lar  !•>«  ihiin  the 
<!iri  I  1  lu-5.  Conversely,  din^ctly  the  oonntction  is  r^  ••'  i  ilili-lied, 
tilt.  ;£.it!iu  returns  to  U)«  uuriual  condition*.  The  &ivourable  eiTeet 
of  a  "  ihroudi"  ceimaatigo  ottaWiahad  liatwaan  taw  ^-aknia  paa. 
viously  worEed  with  a  bnwltof  aervioe  eonftma  these  eaaea.  As  an 
ilhintnttioii,  I  nmy  iiistiuite  the  well-known  Newcastle  and  Tyno* 
side  ca«iB. 

By  the  courtesy  of  Mr.  McLellan,  I  am  able  lo  quote  figures 
obtained  from  his  statistics  of  traffic. 

The  NVivtTi»tle  traniwHys  (.erminate  in  open  counir'."  fibiot  half 
a  null-'  troni  W  nll^.  ii  i.  Tin.  Tyneaido  Company's  lim  run-  up  lo 
the  sauiu  point  thron;;h  Wallsenil  from  North  Shields.  I'uring 
the  month  of  April,  1VK)4,  when  a  change  of  car  was  nocosaary  to 
enable  patwougent  U>  g«i  from  the  Curpuntliou's  system  tu  tliu  com- 
pany'a  ayatem,  or  vica  vena,  Mawaaatto  bromgfat  4B,7fi6  pateengwra 
up  to  tha  teradmia,  ont  of  whioh  the  company  eafiried  on  11,414, 
leaving  a7.3H2  passengers  on  the  road.  Now,  from  tbe  natiu-e  of 
(ho  country,  practically  the  whole  of  that  ntunber  must  ha%-e  been 
bound  for  Wallsend  nnd  preferred  to  walk  the  half  mile  stage  instead 
of  mounting  anotlier  car.  Doring  (he  month  of  Septeiiil»er  lH>tJ> 
the  Corpomiion  s  and  the  company's  cars  ran  ihrnngli,  and  4K,4fl» 
passcngeri"  niTivc-d  from  Newcastle  at  llie  point  nientiniied,  8rt,305 
of  whom  went  on  to  Wallsend,  thenby  reducing  tiip  figure  ot  ii7,iM3 
passengers  walking  on  to  I'AKit;  and,  mark  yon.  tliin  result  waa 
oUaiiHMl  innucdiittely  upon  Ihi^  through  M-rvice  Ix-ing  rnn.  Kimi. 
larly,  travelling  towitrdx  NVwca-itle  in  April,  lB,07t(  pit-uengr-rH  only 
were  carried  to  the  teriniiiation  of  the  company's  truinwax  s,  whereas 
in  September  'itU.'JilO  availeil  themselves  of  the  tlirough  cars  an  this 
stage.  Mr.  McLellan  further  informs  mc  that  tlic  through  wrrioe 
haa  undoubudly  generally  stimulated  the  tramway  traffic.  In  con- 
aMariogthcae  flgnna  U  mnti  b«  boma  la  mind  that  th*  numtb  of 
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April  took  in  the  Ka^inr  hoIiiUy  traffic,  and  that  b«lwe«n  April  and 
September  the  eleinritied  accvica  on  the  North- UMtoni  Rntlwny 
canie  into  operation. 
Anothor  l>-pical  instance  I  may  lake  1«  the  ca«o  of  Uirmiugh»ui 

tlw  eaotn  of  Binniiigh»in  to  Alton.  Dwuig  the  hat  rix  numidw 

Af  thi«  through  serxice  44UJ)«U)  poanen^rs  were  carried  monthly, 
«nd  from  Btatistics  taken  it  was  found  that  lii  per  cent,  of  this 
nunilir  I"*2fi,t42"  < t  issi  J  '.ho  city  boundary  into  iho  Axton  dixtricl. 
Owing  to  l:i<?  potiM-rsi  >::  uf  the  iTamways  from  Alram  to  clMtric 
irik.('tji>ii  A  iirtiiik  ii:  tli«  liotindary  was  nwc&sary.  and  it  v:m  then 
fouinl  ;hat  ihe  number  of  paaaengers  carried  !iioinli;\  iti  tilt  Ast>»n 
districi  averaged  178,671,  showing  a  de«rea»p,  thorvfuru,  so  far  as 
Aaton  MCttoo  of  the  tnuiiwaj's  is  concerned,  of  about  •'iO  per  cent. 
Now,  I  know  it  may  be  snid  that  the  DInningharo  nection  of  the 
HlliB  did  not  suffer  at  all  froiii  Uu*  break,  but  it  is  neeesanry  for  U10 
to  poiot  ont  that  the  first  Dcnny  atage  on  this  line  from  the  binning - 
ham  end  extended  oome  distance  over  the  bonndary.  Whon  Btr. 
min^lwm  started  the  electrical  service  ^to  the  Ijoiiridary,  tin  y,  cf 
cotirse,  charifrl  ri  pr-nny  ffirc,  jo  thfir  pn^-im^jpr^  iuiil  ]ii>y  ihr 
'  sat^io  furr  for  IruM'llifii,'  11  slior:i-r  iliHtiiiirc  tiy  iin  Kii|ir.jvt".i  iiu  lini.i 
cf  InirUiit:,  niid  tit  tile  r.ait:i'  tiiiu  lifiil  tlit^  ■.;:iplaiibtrii  inroiivt*iat!jicfi 
of  wulkini;  a  (xjrtion  of  tluar  journey.  Tin!  ii-.riilorit  that  the  gain 
or  loss  of  tratiic  may  not  be  eijaaliy  shared  bctwtH.m  the  two  under- 
^un^rn  ant  *Btk  tbo  mcgamunk  of  paUie  toovwiiooa.  It  nuy 

Tbsbrnk  oeeoirea  at  FilrigwItMi  ihoEdlnlnirgih  tttOoa  of  tho  Ine 

was  c«bl'«t1.  Thi)  1o«H  entailed  here  wa«  aboat  equally  di\'idtHl 
between  thi-  two  sections,  totalling  to  iS.OOO  per  annnni.  The 
length  of  route  between  Princca-atreet,  Kdinburgn,  and  the  centre 
of  Leith  is  about  a  mile  and  a  half,  so  that  the  loss  in  money  mcn- 
tioned  is  eqnivnlnnt  to  ^4,000  per  mile  pT  rintnim,  whii-'i  in  n  r;.o(1 
doal  moro  tluiii  in*ny  tramways  get  aa  tlu'ir  riiO'  if  (^lOfn  <  a.-iiini,->. 

There  at«  marked  differenco^i  hctwpo?!  milwuy  iin  l  trfiiiiw  ny  trutlu 
conditioimi  which  materially  ulT-v*,  tll^■  oinriifiuns  /ml  t<Tn\->  of  ru:;- 
ning  powers.  Generally,  compulsorvrDnnyig  powvni  are  oxerrisod  by 
one  company  over  the  litic  of  nnotli«r  in  respect  to  through  troflie 
only,  the  local  trafHo  Wiing  iH>r\ed  «ielniiv»ly  by  the  owning  emn- 
pany.  Such  an  amirit^cinent  it  etokrly  impracticable  on  a  tramway, 
the  foreign  cat  t^iust  :^  available  for  the  local  traffic  ns  well  as  the 
through  tralfic.  This  alno  apphes  on  railways  with  a  trallic  similar 
to  that  of  tramways :  Ibr  example,  tho  several  railwav  companies 
who  run  trains  on  the  r«ilway<^  of  t1o'  1>iftricl  and  Metropolitan 
M>mp«nios. 

Another  fli<fi>r»'nM»  urisw  in  ri  »[wici  to  tl»e  utihtv  of  "  facilitic*  " 
in  the  railway  •ions<'  ihrttini^nUhed  from  running  powers.  t)n  n 
eontiiuiona  railway  journey  it  makes  little  or  no  difference  to  the 
MNnPoniamo  at  yHMnfcni'diat  tbo  Ineomatiw  i«  ehaagacl  at  a  uar- 
tienlar  atotionj  or  tliat  tiiia  giuaida  of  on*  oompaoy  ara  reUoTad  bjr 
those  of  anollMr.  But  it  appear*  to  he  found  convoniant  bgr  the 
oonip«nies  thmillTN  to  employ  through  guards  where  var  the  tnAo 
i»  large.  The  tramway  naaa  is  quite  different.  Changing  car  crowa 
at  a  oonndarv  most  lead  to  some  waste  of  men's  tiuie,  and  to  delay 
of  the  trnffic,  for  clearly  there  muxl  be  a  spare  or  o4<>rl(ippin;f  m-v/ 
avaiUblt.  nr  cnr«  in  opposite  directions  «iu»t  awnit  rn -li  nih.  i  « 
arnvai  at  tho  lM>uiidary.  The  fact  that  the  car  ia  alno  the  locoiui>ti«e, 
and  that  tho  conductor  is  also  the  bookinc.elerk,  iutrodiK-o  othor 
objections  to  the  exchange  of  eiwwa.  **Fa«iUtics"  which  only 
•nonnt  to  the  issue  of  tliiwigli.tiakato  with  11  ebanft*  of  car*  at  the 
meeting  points  need  not  ba  eotuMaRid.aallMve  alnnKlyebowo  that 
even  wnere  there  is  no  change  of  ownaiahipi  aad  theiafiiva  vntY 
endeavour  made  to  niinimi»e  meonvcnieneo,  a  graat  kaa  of  pnlmo 
ndviiiitni;o  nr.il  lin-ri'forf-  of  trafn'  rf^intti. 

'!'!!<■  )Uslii;oiition  of  oon.po.l.^nry  r.:nniuL,'  powers  <>t  cunrso,  the 
public  nr-cflssity.  It  ou:;ht  not  to  l>r  tolerated  that  puritos  cii;rnsl<  -:i 
by  Parliiuucnt  witli  trutiiwiiv  powTS  should  be  pennitti*')  liy 
nnreasomiblu  coinliict  to  prevent  or  hinder  tlie  full  publie  u»e  and 
advantage  of  any  inaana  of  oonneciion.  Kxperietwa  abnwa  tbitp 
ttrfortnnatcly,  reliance  oaDnotalwu'^  be  placed  upom  th«  naaooaUe 
oondnot  of  we  parties.  Whatbavitnaa  hMaaeanoration  or  a  cum- 
fmaj  tittt  liaB  been  unmaaonaMa  im  not  to  the  point,  but  there  does 
seem  a  greater  tendency  on  tho  part  of  curporatiuns  to  object  to 
throngli  running  on  such  sentimental  grounds"  a.*  that  it  ia  "  an 
intriwon  on  onr  trRSinvays,"  lui?!  nn  snrh  "  pmctiml "  ;;ronnd«  us 
tha:  tlii'iv  uro  Llifliciilii<'>  ir.  c-jntrulliri^,' "  fHriiuoi  "  crews,  tliat 
tho  lown  tramways  are  already  prvtssiud  lo  tiuir  tml  capacity,  that 
thero  will  be  ticket  and  ncconnt  difBculliuit,  i«iid  cvitu,  ru/ic  fin  n-l 
abtunium,  dif&ctilties  in  uppurtiouiug  runpuiiMbiliiy  fur  Acciduitu. 

9ha  nif  OMot  thaaa  "  fcaitieal "  jobjeetiona  worthy  of  (ttionatioQ 
It  UmA  of  tho  ftdl  ooeopatioa  of  (be  oily  tiwnwaya  hy  ibt  local  traffic, 
ff  thin  ill  n  fact,  it  shows  that  further  tramway  faciUtiea  ant  neoee- 
aary.  for  example,  by  the  construction  of  line*  more  or  lesa 
pamlkl  to  tilt?  throngh  routes,  and  I  worl  l  ^  -J n  '*  th»i<,  ^-ivtin  thu 
iaa\ii;)-.;ui  puHsiblo  number  of  cars  on  tho  tily  l.tiij>.  ilnio  w-uid  htt 
a  balaiicf  oi  iiii'i  sintfit??!  in  having  some  of  tin  111  r  ir  .noi^  llirn  .•/h.  to 
and  from  ihu  "illnirhun  ili^lricts,  even  iboii^v;  ini  -li  jr".  ii^triM  o  ijr 
local  paiaeogvrs  aredtspiacedby  loug-disUmceorthruughpassengers. 


In  U»-  ftp|)liriUion  f.ir  running  jtowora  into  Durmingham  the 
Corporaluia  Wrre  propirci  to  ^ive  what  they  callral  "facilities," 
which  I  have  already  ili-t  iiK^ii^lied  from  running  jf^wirs.  A  few 
months  after  the  rejection  of  tho  bill  for  rtmning  powero,  tho  Bir- 
mlngham  Corporation  won  toctODate  in  obtaining  the  ailviee  nnd 
tba  eo.opaiatloii  of  otie  of  (Iw  beat  known  and  moat  accomnlishwl 
tramway  managers  in  thia  coontty.  The  following  eslnot  mnn  a 
speech  made  by  Afr.  Aldanuaa  Beale.  the  chainnan  of  the  Tramway* 
committee  of  Biniiingham,  in  May  of  thia  year,  is  far  mora  ckiqaent 
and  convincing  than  any  words  of  mine  as  to  the  resohs "  Qoinff 
on  touxplain  to  whatcttent  the  Corporalioii  h<tf!  <r>ren  wsy.  Aldt'rmun 
llealexaidthat  w  in  niliot'orparation  wentln-for.-  I'uriuiiuLMt  it  nbjectcil 
to  tlie  granting  of  powers  to  the  compaiiy  t  >  nm  ttnimgh  the  oity. 
The  Corporation  rather  favoured  the  Liv erf.. >jl  m sit. no  nr  -t  change 
of  crews  at  the  boundary.  The  company  did  not  like  that,  and  the 
coinjiiitkat  had  givoo  ww  to  tlw  oxtani  of  Mnriag  the  aonQoajr'a 
car*  to  tm  into  Bimnignani  in  ebarga  of  tlia  eoupaay^  aarvanto. 
Healljrt  00  Mflaetion,  the  objection  to  thia  seemed  to  be  sentimental 
rather  than  pfaetical,  and  in  some  respects  the  arrungeiiient  would 
I  n  nn  advantage  boeauae  thay  had  Men  ahle  to  pmida  that  tha 
w  hnl.  i-isk  regarding  ft  aoitain  ear  ahotdd  ba  famne  by  tho  bocty  to 
which  it  belonged." 

Tho  only  coses  where  runnin;;  powers  have  been  sottlod  by 
rpfer»>iipe  are  thnsc  of  tin-  Stvunsca  and  lluiiiblea,  and  ths  (itasisow 
ii.d  Paislt  y  of  lliii  \i-)ir.  Tlie  Swansea  cose,  beingavei  v  poinllar 
and  ancient  out,  it  iai  miuynwiMiry  here  to  consider  it.  It  may  bo 
interesting,  however,  to  quote  tho  case  of  Olaigow  and  Paislpv, 
recently  determined  by  the  arbitrator.  Lord  UaUoiir  of  Burleigh, 
who  was  apjMhitad  by  the  Board  of  Trade. 

Glasgow  in  1901  waa  granted  ronnbig  powen  into  tba  oentre  of 
Painley,  and  having  decided  to  exercise  this  power,  and  not  being 
able  to  agree  with  the  I'aisloy  Company  as  to  terms  and  conditions, 
til.  rtifitt- 1  -\VM  rofi  rr«l  to  arbitration.  The  dintnnce  from  Glasgow 
to  I'm-.  '  y  1^  7?  Kill  '..  1  mile  uf  which  is  owned  by  the  i'lusloy  Com. 
paiiy.  Glasgow  proposed  to  ^hirjrt?  a  "  tVirnn';rh  "  fnrpof  Utit..  itnd 
it  was  suggested  that  the  cotnjiany  wn^  nnly  1  iititlod  to  -o^  i  ivo  ilio 
proportionate  fare  in  iiuloage  n  sum  for  wuriimg  expenses,  i'he 
company,  however,  elaimcil  their  statutory  fiare  with  no  deductions, 
and  ft  snm  representing  per  rent,  interest  on  the  cost  of  ooa- 
structing  a  Hiding  that  had  by  the  act  to  be  ptovided  fnr  lha 
accoiiiiiiodatiun  of  the  (ilaiigow^  cars. 

Tlic  company  obtained  by  the  awani  tlieir  full  9talutor\  far>-  ff>r 
Inciil  Iratnc,  and  inasmuch  as  they  charged  for  thoiron  n  "tliro  ;t^'li  ' 
trafhr  Id.  fDr  1 5  inilc-s  f1>i  tri,.»  ^hn'f  Jfl.  sl!ii,'''«1,  th(^  WWO  allowed 

two-thiiiU  III  .1  pr-rLJi;,  r  I  I  iit'ii "  tiir.'u;,'ii "  pit>'.i'iiger  AniB  Olaagow 
leas  li~3<l.  pi^r  car-mik  for  wurkiitK  1  \{i.'n.liinn'. 

Another  interesting  part  of  this  eaM  1-  tli.^t  (il:iK^-o\s  ii  iv,  (0  pay 
for  the  current  they  use  while  on  the  I'aisley  lines,  'i'lie  principle 
is,  tbeiafen,  estabUstiwI  that  tha  ownii^  autboiity  la  aotitled  to 
reeeiT*  a  aoBi  per  pa.i.->engor  in  onaaa  of  the  invporUonato  mileuge 
for  the  "  thromb"  faxa  l  and,  in  addition,  the  Corporation  have  to 
pay  the  costs  of  tonlrinai  aanrice  and  fftcilities. 

Till-  decision  appi'ars  fairly  to  represent  the  view*  held  by  railway 
managerH  of  tlie  pu«t,  such  as  Sir  Edward  Watkiii,  wlio  explained 
til  the  Kiiilwrtv  Coni|MUii<>s  AnmlgHMiRtinn  Comniissinn  in  |H7'i  that 
th<-  owning  company  wim  ontitled  to  n  ociM-  Mjiiu'llntig  beyond  the 
onUnary  faro  011  aoooiiiil  of  itie  increased  trikfiic  rcc«iu4s  accruing  to 
the  running  coinpAity  due  to  the  nnuiing  powotaona  ahN>  ft  proper 
sulu  for  tenuiual  tucmimodation. 

It  ha*  been  alnM^y  atated  that  rannfaig  power*  on  d  railway  do 
not  uwan  proit  totho  running  company.  In  eaaBof  mntval  nnunng 
POWWB  on  two  syntems  of  Iriunwayc  tola  ptnrlicc  should,  I  tliink, 
atiU  prevail;  hut  in  casr-s  where  there  ia  no  mutuality  in  running 
pnwers,  like  (ilas^w  ami  Piiislr  v,  it  is  a  very  dilTcrent  proi>ositiun. 
I II  i-is;ow,  by  obtaining  a  t'nr /hkIi  forvn  i  mt  j  the  centre  of  Pnifcley, 
St  ill  I  i  popiilntion  of  l20,U0U,  iust4.>ad  of  having  to  stop  at  the  bono- 
ii;>r',,  is  fr  .rt,ifvin)5  some  miles  of  their  iMirren  linr  to  >■  )■  triment 
of  tlie  I'aiiaii'y  Company;  whcrc.i^,  if  Ulaaeow  and  l'ni«li'y  Imd 
■wtnal  Bowtnot  tMa  •oe.eided  adTantage  wnwd  not  exist. 

It  ia  mar  diat  In  all  cases  where  an  oatiide  eompany  desires  to 
gain  adaritlattea  to  the  centre  of  another  tramway  syi^m  it  ia 
proper  that  the  local  scrx-ice  should  not  be  inttrraptad,  and  that,  In 
adjusting  teniix  un<l  conditions,  if  running  powers  arc  granted  into 
the  centre  of  the  c\i-»ting  system,  the  elTcct  i>f  the  break  at  the 
centre  ought  to  bi<  loJcen  in  Mcount  aa  a  ut-off  against  any  advan- 
uge  the  owning  iHiinpany  nay  be  said  to  oeenn  in  astnt  traffic  by 
the  connection. 

Having  regr^rd  to  the  impoi  tance  to  the  public  of  the  advantages 
I  have  eiidenNOured  tu  indicate,  which  experience  shows  cuunot  but 
result  ihm>  the  worUog  of  tmtnwaya  eonnaetiag  iiupevtont  dianrkto 
a*  ft  tbrongh  serriee  fhse  frau  obstruction,  Iventore  to  inigiiest  that 
thia  Aaaoeiation  will  [>erfonu  a  ino«t  useful  function  l>>'  iiMhing 
every  endeavour  to  r»'move  the  iniiny  prevailing  and  unfoOnded  ' 
iiiiiiapprchenBtons  which  exist  by  the  dissemination  nf  infornintion 
bearing  upon  the  subject,  and  so  abolish  what,  I  think,  inii^t  im 
conceded  to  be  a  most  miaciiievous  obstniclioa  to,  tbo.belt«r,at^d 
more  usaAil  devaildfmaiita  of  lnler.«onnsotion  by  msftot  of  tbioogh 
traffic. 
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Mr.  A,  BAKI'.i;,  nernl  mannroTol  thii Uinninghtm Corponti ?n  Truni 
wayii.in  lha  diacussion.md  that  if  compalxotr  ninntng  povan  really  meant 
wlMt  Ifr.  Sellon  laid  tboy  mmnt,  there  eoald  b«  no  very  gnat  objcattoa  to 
ihRB.  Bat  tb(  SMlran  a(l«r  compnliorj'  rannina  powen  ha4  not  alwajra 
be«n  willing  to  fontgo  all  the  protita  earned  on  the  Hum  over  which  they 
■ought  to  run.  Wag  it  eter  Mid  in  the  Birmingham  oaie  that  the  Brititn 
Elcetri :•  Trnclinn  f'  l  wisdrd  t;;  m  .Vi-  no  prnfit  ntit  af  Kirmitiirhntn  ?  If 
Po,  evcrvbrxlv  U^ii  hrx-ti  -.intli  r  tnr-t  rxtnonliriArT  TT.sRapiirrhfln.^ion. 
Vet  Mr.  8ollon  wa»  orm  oi  ili*  iirinci)>al«  m  that  uttempi  lie  con- 
frttaJatid  bin.  bo««ter,  upon  niii  tim^  cU'tinito  pronoowMBnt  that 
ninninK .  poiMfs  did  not  iiu«n  ptoAt  to  thr  running  emifUtf.  The 
Bimtinfrhsm  CnrporRtinn  hftd  hfn\  w"!'Iri([  t>u>t  the  eompaiiT'*  enm 
phr.n^ii  run  ln^i■:ll5  (lir?  tftmi  arrun^.vinrnl,  Inat  the  rnni(iinv  iiail 
econtcd  the  idea  that  sutiitaebory  triendljr  agreenienla  were  po««ilile ; 
Parlianmit,  however,  took  tba  vitw  «( Ik*  Cotpontttoa  with  the  re*olt  that 
matual  running  arrangenienta had baeii  nude.  Panonall;,  he  believed  that 
there  wan  no  better  method  of  dealing  with  through  running  than  by  a 
change  of  orewa  at  the  boaudary  where  it  was  |io*ciblc  to  do  it; 
for,  initanrc.  whftre  the  boundary  was  at  some  dirtine*  frara  tltf  ctntrt 
ijf  tilt  I'jun  find  when  there  was  only  an  infreijuinc  stun  n.  Im  Uuihhk- 
h«cu,  uii  ikd  Aston  Une,  the  city  boundary  was  1  mtie  fioui  lite  ceulie 
the  city.  At  busy  perio<U  on  ordinary  days  the  service  of  the  fai^. 
however,  was  at  two  minutes'  intervals,  wfail8t  on  Saturday  and  footbuU 
mae«<h  imys  thf  rArs  r»ii  in  an  nlmoi-t  -anbr^kcn  stream.  Here  W!i«  it  ea.-<' 
whrCt  a  ciiarigp  of  oreivM  nt  Ihi'  bonriitiry  wii^  tni|.3«aible.  ConBt''iut=iil.> 
another  method  of  dealiu*.!  witii  the  matter  had  to  he  found.  Tlie 
fliH|Wtlw>  tltiiilrf  nil  the  prinetptolU  «fy  p—mT  eame^  Ui  the  city 
■hnoM  Moo^  to  Uitdty.  but  they  hkl  no  dntre  to  ttta  ft  bflhing  of  the 
e«mingB  outside  the  city.  The  follo'x'ini:  Krrsni^rnent  was  finally  entered 
into  between  the  Corporation  and  the  cnmpany.  Upon  the  Aston  route, 
which  was  If  mi'rx  'ong,  it  wax  arraog^'d  tliut  the  numb«r  of  care  to  be 
provided  by  i(i<  h  itniliorily  to  givv  an  adequate  serrico  wan  to  b«  propor- 
tiaaato  to  the  route  mileage.  Thus,  on  the  line  in  questioa  Dirmingfaam 
foudfmir'lUtliaofttaeeanknd  Anton  oncfiftb,  and  the  receipts  were  divided 
belweeu  the  two  parttea  io  thi-  Mim*  proportion,  except  that  ■>  per  cent, 
of  the  ("till  amfiMtitwa?  T»l«'•n  el^  Ui  T!ii-rn;ni.-hiim  t  fiforr  imr  'livision  took 
place,  in  ti  hJ'*  .  t  of  thv>-''  iiu;i:'<!n^'t'rH  rnti:ij.:  i  xrluHivplr  in  IMl  city.  Each 
party  paid  its  own  ciipenKs  an  J  vtu  rfi>jM;n>iil<le  (or  any  accident  hamitaing 
tblMill  mj  Ol  ile  eBrs  or  by  reason  of  its  own  serraBtf  mnigenoe. 
No  qpttm,  «t  eottne,  evuld  apply  to  every  locality,  bat  h*  fMoght, 
gaDorally,  the  arrangement  at  BInuintiham  <'auld  be  adopted  with  safety. 
The  danger  of  rompulwry  running  lay  in  the  fact  that  every  iiutbority 
might,  eooner  or  latter,  have  to  guard  ttienisrlves  a^n^ntil  tinscrupuloos 
persons  promoting  outside  linen  not  in  the  puhlie  uitirrKt.  l  ut  with  a 
view  to  exploiting  municipttl  tinniwayH.  But,  after  a^l,  Uits  danger  wjm 
note  apparent  tlian  real  if  Mr.  Sellon's  uoUcy  of  no  profits  to  the  ninr.inK 
eenpany  wan  to  apply.  He  prcHumea  that  the  author  hoped  for  u 
genenvl  enftfinicnt  in  cntniM:)  tlie  nuthiis^tiffi  tn  a^Trt,  but  he  went  so  far 
ft*^  In  Hiiy  '.liiTi!  wii i  nn  ju-'tifli  ?it;un  fur  L-onipultwirv  running  piiwers, 
bccauM  if  there  wa*  a  legitimate  demand,  nnblie  opinion  would  M  quito 
ittoflif  ■B0n0b  10  ttite  Umm  vece  inclnivA  to  m-wummooUo  oomo 
tot^m. 

Hr.  J.  BABBBB  OLENN  mM  boM  b«nHOHtHrto»tav|(  eampwy 
{a  LoodoB  M«  te  M  jwoM,  Mid  nkde  u  WTMifleiiiaBf iittb  ft  nelglthooriiiit 

company  many  yeara  ago  by  which  all  the  rf>i!«ipia  were  poo1<-<1  itr.d  divided 
according  to  the  respective  number  nf  rio  The  BiTftiig««i«-nt  .lid  nni  work 
vtM.  however,  and  another  was  entored  iutoby  which  each  company  kept 
i'.i  own  ii'ocipls.  adjusted  the  ezpenaes,  and  balanced  up  aocuunts  once  a 
iortnigbt.  Thin  arrangement  went  on  for  a  good  many  years,  and  no 
fault  was  trir  lotuwl.  Aootiier  iaetance  was  in  conneeUoo  vitb  til* 
Plymouth  Cerponttlon  llnei  and  the  lines  of  the  Plymouth,  StonehooMA 
l>evonport  Cn.  where  there  had  been  reciprocal  running  power*  for  three 
yenr>  and  m  l  n  won)  of  campUint.  He  agreed  with  Mr.  Baker  that  a 
corpocation  siiuuld  prolert  its  righti^  but  be  bad  oo  sympathy  with  the 
so  oakted  sacredneaa  of  ■■MnI  tORllaijr.  An  iwMnee  of  ubitrary 
policy  on  the  part  of  toeal  amborWasvM  a  eaaa  ha  knew  of  where  a 
c^iri^ifftti'  n  ran  their  car-!  iver  a  mile  of  a  company's  line  ernl  paiil  for  it, 
ytl  lilncjliittl;.  r.  fiinf-i  to  rntertain  any  diacnaaion  as  to  the  coniiiav.T  h  car; 
tunning  over  the  corpoiation  lines.  In  fact,  the  corporation  desired  ta 
rim  over  the  whole  of  the  company's  system,  and  still  refused  to  entertain 
any  suggestion  of  the  oompaoy  running  over  their  lines.  Tersonally  he 
deprecsited  aqything  that  gave  nim  the  power  to  go  to  a  corporation  and 
demand  running  power*  on  the  threat  of  going  to  Parliament,  but  he 
tlunifiht  there  should  be  some  crncral  enactment  bj  whidi  ownan  o< 
trnmvnio  diould  be  oompelled  to  •?nt>:r  into  diBCUsateVpal  Om  atattar, 
anU  .-I'C  wliat  arra.iiremeat't  co.iM  bf  r.ime  to. 

Mr.  V 1  .SI :  V  K  Ni  IX  I.  frri.  i!  .^Ii,  Srlln:'.  to  ii:n  oasr  which  hiv.J  not  been 
moationed  in  his  Ii6t  ol  luanism  puuci^,  tisniely,  the  iiextey  Urban 
triet  OouDell,  whidi  bail  |>owcr  to  rim  into  Woolwich  over  tM  lines  ol  th<' 
IiOOdoa  Oonnly  Oonncil.  a  power  which  was  inserted  in  the  blU  by  ngi  '  c 
njcnt  between  llie  twn  )iiirtii  s.  He  did  nut  'liink  there  was  muett  dii^cr 
enire  of  opinion  n"  in  i;.i'  dt- nr;it.u;;y  n!  ilironyh  running.  !i  u 
difierent  case,  however,  where  n  corporation  was  unrcaswnablr,  and  he 
tboBi^t  there  ongbt  to  be  soiuebodv  who  bad  Iba  power  to  eonipel  them 
le  be  teaaowabl*.  In  ih»  esse  of  railway  eootpaaiee  it  had  long  Hince  been 
tooad  naeamty  to  have  a  triboaal  wbkob  baa  power  to  grant  campultorr 
hollitlM,  and  tiiey  had  granted  sneb  taeiUlle*  m  innomerable  caHca.  If 
it  were  iieces3.try  io  the  case  of  railways  ihfn  it  «a«  all  the  more  uecea- 
mtiv  in  II. >■  euAt  u{  Iramwayn.  Only  th«  inn  di>y  he  bad  a  case  where 
tramways  iti  l.uaciu^liire  were  lying  derelici  bw;.tu«c  three  local  auihoiities 
btd  baas  naaUe  to  anna  to  an/  aotttal  arnuigemenls  although  they  had 
baan  atgoiiaiiBg  for  tbrea  jpatM.  Itvax  a  Maudal  to  think  that  there 
wu  obimatalT  mtbiiic  In  inminu  kfialMtoo  «Uab  raquiiad  iaeiiHiea  to 
bogiwlad,  wliilaaaeiit  rtmomi  TCMhad  in  ttSkwt^  ta^ktiannign 


than  hnif  n  r>intiir.y  it^^o  If  the  rathWjf  OMlaHf  Wm»  tOlWIOll  Mt  WtA 
harm  cooid  be  done  to  anyati& 

Ifr.  H.  K.  hhKlH,  manager  of  the  West  Ham  Corpioration  TwHTCfi, 
mid  he  did  not  look  upon  this  question  as  one  which  metaly  affaalad 
companies  against  corporations,  beeause  catee  would  arise  In  vrhicb 
company  would  come  into  contact  with  company  and  corporation  with 
wrporatioo.  West  Ham  wa*  pruelipiilly  In  t!»s  very  heart  or  what  shntiM 

an  iinltvixiblo  system  of  trwii-.^  ay  ci'mniuiiu  atjcio,  but  thedin^i  ulty 
bow  to  arrange  through  niniurig  ot  tlte  various  .systems  in  ordet  tu  bring 
this  about.  Already  diflicoltise  had  arisen  with  East  Ham  on  this  polMt 
but  an  arrangemi-iit  hail  been  come  to  in  half  an  hour  by  the  two 
mana^tet*,  idt3iiiiit,di  iv  lii  cnmn!;'.!.  >■  ImJ  hctu  Jealingwith  tho  matter 
fur  iin^ulliH  willn.'ut  r^'  iilt.  1tn:y  An  ri]><Ti:ii*'nt a1  arr&n^'L'Uier.t  wafl  Ix  ing 
tried,  but  it  showed  what  could  be  done  by  a  little  oompnlsion,  beeane* 
the  two  CowMilt  were  forced  to  ananga  throngb  mobig  If  thilr  Aala. 
In  this  ease  each  authority  retains  tlie  whole  of  tba  kwal  aad  dmNigb 
lare<i  paid  in  its  own  area. 

Alderman  IVEV.  chairman  of  the  West  Ham  Tramways  committee, 
ARrcffl  (list  Ihi  h«t  w;\y  H  gr-t  over  iht  difTicultif '-  of  throngh  rnnning 
■AiiQld  Ill  mfiny  I'iMn.lii  slluw  the  eri[mcti\e  manswrn  to  di-j'J5fi  thi» 
innttFr.    Ue  agreed  with  Mr.  Vesey  knot  that  some  gsneral  enactment 

L~  necetauf  to  fONa  ftU  tommy  antlMiilioit  wbatbar  onmnaM  or 
n:  luicipil.  to  dlisnia  nnming  powen.  with  an  appoal  to  ttaa  Soara  ot 
Trade. 

Mr,  H.  ENtil.ANIi.  i.:.-in  ril  nian»;.'.'r  of  thf'  Wakcfi.  l.'  sad  Oistrict 
Light  Jtailwayi  Co., said  that,  although  a  com|Muiy  man,  he  shoald object 
most  ilHHidj  to  oaa^olioqr  maniag  powaia  imam  ftatad  MfOn  Mat.  II 
a  man  aabel  to  enter  into  aenatiattaiia,  howanr,  Sa  wonM  naver  vefata. 

The  arrangement  b«tween  his  company  and  the  Ij«eds  Corporatinn  illd 
not  take  an  hour  to  arrive  at.  In  fact,  it  was  arranged  at  a  gatii<'  nf  (to.  I. 
The  Corporation  run  over  the  whole  of  the  company's  lines,  whilst  tiie 
company  ran  into  the  centre  of  Leeds  They  ran  to  a  eommim  time- 
table, which  could  be  accelerated  by  telephone  wherever  it  was  found  neces. 
sary.  The  Wakefield  Company  issued  their  own  tickets  to  the  Leeds 
boundary  and  also  a  through  ticket,  whilst  when  the  »rs  paxied  the 
boundary  ano:bfr  tioVnt  »•».<  io.-r,iM,  wh!  '?!  the  riirpr.rtiti:Mi  -(ijlii  ti.i  the 
coniiiany  in  bn.k,  ro  thut  rvpry  pai^rn^Mir  riilmi-i  ::i  11  cLinjAny's  car  in 
Leeds  had  a  Leeds  ticket.  Thus  tU  whole  thing  was  as  easy  oa  AliC  tie 
disamid  nMh  abaagNK  erews. 

Mr.  8TBPHBM  KKCLOK.  in  reply,  said  (bat  the  eb]aot  of  the  Paper 
was  to  show  tbatrunninp:  ^><iw(irH  wcm  nlntely  neoesaary  in  the  publie 
interest.  It  ought  not  H^'  nKcti^iiry  in  L'stch  case  for  Parliitmcnt  to 
force  running  powers  apon  another  party  If  only  some  method  could  be 
devised  of  settling  whether  running  powers  were  desirable,  then  tba 
respective  oUiiagers  would  come  to  an  agreement  as  to  details  in  a  very 
1  h'lrt  llaia>  Ibis  was  HI- m  pi  it:  r-d  in  Uie  Kewcaatie  cose,  for  within  one 
ivr<'k  of  Parltoment  savn.^'  tlirre  mast  be  running  powers  the  wboie 
tlnr.R  was  arT«nfri«d.  Thi-  N.'wcastle  runnlns  powen  ooet  attagatbtr 
1:1II,i:<n:i.  an  i-xju-n..!-  uliiL'h  woul.l  h^s  e  been  largely  aToidad  had  aOBO 
iwwer  of  reference  existed  as  had  bean  suggested. 

Ante  tt  sfc^otM  la  tba  aaihar  niniad  tba  diaomaM. 

Till  USB  OF  IBOH  IN  ALTIFH JimOOtllMl 

IMBTBDUEMIB.* 

n  M.  w.  B.  otrnMn. . 

(Cmditied  from  jxtgt  S8l.) 

Xow,  in  m.v  opinion,  no  watlmetor  should  ba  oonetdcroil  a  Mtia-. 
factorv  instriitnent  if  it  has  errors  Ulce  some  of  those  luentioiiada 

However  {atilty  some  wattmeters  may  be  when  use<l  with  trans* 
fonuers,  a  little  attention  given  to  the  dewlKii  of  the  lattor  will  reduce 
the  rcsiilttiig  errors  tn  d  npijIiciMi^  amount.  The  grrstfst  nrrors 
arii>lt>((  ill  pracli  >•  in  unttnn-u  r  n  sidings  are  neither  dm  to  Irmn- 
fcrmcrs,  nor  to  intrinsic  faults  in  tho  instruments.  Tiiev  anao 
from  the  presence  of  henTjr  cuntonta  in  nai|;hbouring  roitdnctors. 
Some  waltmetcis  orofirotaeted  fitom  •lull  inflneiiceK  by  surrounding 
the  coils  with  a  alilold  of  auitably  laaiiMtaJ  bton.  Iron  is  used  fur 
the  tnuufonneM,  and  ia  used  for  tliMO  ranwunding  shields.  Iron 
is  llsed  onywlierc  and  cvcrywha|iQ»  OMCBl  In  tho  fuace  where  It  is 
most  efRric-nt— nnmely,  within  tba  of  tiw  wattmator  iteeU.  In 
the  iii'tnit:)':  rit  T  liiivt-  nhown  yiiii  iron  hds  been  put  in  the  watt- 
nietir.  ;ui  i  li  i«  biLri  rcniovfj  f!..r:i  thi  tririKfontier  COils.  The 
'Imi  !  1  nii«>  still  ln.1  iitctii.il  1.1  protvcl  these  coils,  but  not  for  the 
iii-i  1  Mill  lit  itnell',  itincc  this  uill  i  f  even  Kds  aflV-cted  bv  cxUirnal 
iieliN  ttiaii  ordiiuir^'  penuanoijt  tiioKntit  voltmeters  and  auuucttr. 
Thcw  ia  n  diacrapanqr  liatwaan  tba  Anx  denaitjr  in  tlio  air-^p 
of  the  iDstruifi«Dl  as  calenlated  (1)  from  tha  nomber  of  turns, 
tho  iipplii'd  voltujti',  lilt:  freqttcticy  nitil  t!ii'  m  c  '.iini  of  the  circuit, 
uiid  {1\  from  lln'  iiiliiihcr  uf  iiiiipcrc-lnm*  on  the  <.i>il,  the  length  of 
the  nir  gap  and  the  oUier  pariiiiilarit  of  the  magnetic  circnit.  Thiii 
l»  possibly  canseil  by  iiiuliie  ed<ly  currents,  which  reduce  tlie  effec- 
tt\eiies&  of  the  ampere  turn?  riin  l  increane  the  copper  drop.  If  no, 
tho  WW  of  thinntr  -i  inipiii;;^  v,  ll  improve  mutters.  Hut  as  the 
iiitsti'umcnt  stauds  it  is  as  good  a  walUueler  its  tuauy  iwing  current 

*  Chairman'!  inaognial  addiaii  to  Iba  BIniingliaiD  Ixx  al  Section 
of  ^  Jnitltntlan  of  SlaililMl  EnginwHs  dattTCiai  on  Wadmadajr 
KofMnfaarMrd.  SHgblirahi^ 
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anil  volvage  tran«forni«rs,  vriiilo  it  po««e!i»(Mi  ^roaUr  range  and  is 
more  sensitive.  My  main  object  is  to  show  that  the  errors  arisini; 
from  usin^  iron  raa^ctic  circuits  in  wattmeters  are  not  ntio«»«arily 
^eater  tlian  those  involvid  in  the  \>*v  of  lrnn<ifoniitr»  vm'  ^  -.u  -h 
inalruin«iit».  I  consiilcr  tlint  acliiin  of  th>Mn»triiiiienl  ftliown 
jnittilic-ii  Uiiii  viow. 

If  it  be  once  granted  that  the  errors  can  be  r«udcrc4  auiUcieully 
■maU,  no  one  will  doubl  the  Rroat  otlvaiito^  tit  an  inm'-cond 
inatmilMnta  or  «Ufl»ai«  ila  npcMuacy  in  regard  %o  ■•iirftiv«qualiti«. 
It  BOUM  mMimilly  ba  M  delicate  as  n  pi-nnanvnt  m»Kni'l  iiiovinr; 
toil  iMtmnmit,  Mffce  the  magneiic  Md  can  («Kily  made  ns 
rtrong  or  even  iJtrtMicer.  An  iustmnient  snrli  aa  illustratcl  in 
Fig.  '>  can  be  iitiUae<l  for  the  detection  of  very  Muall  itj'.i  riiu'.n^- 
currents  w  voltuscs.  Of  rotirso  phase  ditticiiltics  arise,  i>iii  ihe^e 
can  be  i.m  rcnini-  by  making  use  of  phaso  rhanging  devices  for 
•ppivii)^  a  voitagf  of  the  ritibt  pliaiut  to  the  niognettiujig  coiL 

Tm  inliwiic*  of  Moall  diMt«nc««  of  pbaaa  on  tbs  action  of 
aHcmata'CUirant  inalninicnta  ran  generally  be  ealculatcol  if  tbc 
phaae  dlUkretiCCB  are  Itnuwn.  but  Ihi&e  are  diftirult  to  dclviiuinc- 
expwriBUnlally.  In  Oinktr  to  iiivoxti<;ate  liu-  wiion  of  tnmsiforuiers 
for  inxtninieiit  nurponen,  t  have  ileviseil  \oltnietcr  luethnds  for 
measuring  small  phase  ditTerences,  1  hase  set  forth  in  Table  II. 
the  results  of  a  number  of  ren  itt  iiir-aiiiirpnjpjitn.  In  parrying  out 
these  l«»t«  I  have  had  the  bci;.  lil  i\:v  il  lf  n^si  .;iiii<  u  of  my  col- 
Icufcue,  Mr.  David  Owen.  The  plia*"  ilittVrencts  m>  *sur«!«l  nrv  given 
in  the  column  headed  0.  The  la.it  coluiini  slinws  for  the  smaller 
valued  of  0  the  number  of  parts  in  one  miiiton  by  which  cos  tfdilfcrs 
fnun  un^jr.  Th*  fint  nuniber  f^rea  nktM  to  a  coinmott  v/Mm 
iwdMuna,  and  impliea  Ibat  ita  powerlaelor  uiny  bo  taken  aa 
CrVWOfB.  This  should  brmg  comfort  to  anvomi  wlio  him  doubled  the 
aOD'indtietivene&s  of  -luch  resistanec-s.  j'he  values  of  #  f^v«n  lor 
the  wire  ^piml  un  I  for  the  direct  current  arc  arc  the  niiniinum 
values  1  d' t.  t  with  certainly  with  the  viilliiii'lerB  I  had  at 

disposal  wlieii  li*e  l»»t«  wcru  iniule ;  eoii»e>|U«iilly,  nil  that  theao 
numlicnt  prove  in  lliiit  the  power-factor  in  these  caaea  does  nut  dilTer 
from  luiit^'  by  more  than  correapouda  with  the  iigurts  given.  Then 
foUaw  m  nflBbacof  iMlaaaTitiafa  ttuadatmua  of  mdouaiMpnaitic*. 
with  dit  aaeondariaa,  (n  «oma  cama  on  opm  cirentt.  and  in  othan 
annlving  eurroMlH  of  various  magnllndes  and  power  faf tors,  The 
last  tOTM  test!  were  on  current  transformers  with  secondaries  clo«cil 
on  th<a  circuits  for  which  they  were  designed.  It  will  be  noticed 
hou  I vn  iiUngly  small  the  value  of  8  is  for  some  of  the  trans, 
forniens  on  open  circuit.  Tbi  4  m  of  HpMciikl  iut^-t-i  it  iti  rf  ,>srd  to 
elcclrtitnagi)*t.-i    fur   wm  (in  u  ih,  ^u:,,.  r'.rr-.:- -tc.A', ure 

e-kscntially  transformers  oti  open  ciixmt,  and  the  piiiii>e  ditferciico 
measured  is  th.it  caused  by  the  copper  drop  in  tho  magnatiaing  CoU. 
For  the  1  miit,  tt|ual  ratio,  trutisfuruter  ihia  value  of  0  i«  oiily 
O-OSdog.,  and  cos«  difTers  from  uuit^  by  leaa  ttun  i^ven  parts  in 
Me  hundred  miUion.  On  full  load  0  w  only  )deg.i  and  is  much  the 
HOtne  fora  load  of  power-liiotor  O'OO  as  for  unity  power- factor.  The 
H-unit  tranaformer  shows  a  lower  phiKo  dilTurrncc  for  inductive 
Ic'ik!';  tli!i:j  fir  nnti-iiifliK-tivc,  un  I  It  i«  riineworthy  that  a  very 
HliHip'.y  (i-riiii-il  iiilniriiiiii:  \  iiluc  nf  I'  irf  ii  ISil,.;-,  occurs  at  about  Kl 
pi-r  I'l'iil.  m(  ill."  full  liiivii  i-iirn  iii.  uiiliii  •..■i-Miiiliu  v  circuit  of  power- 
fuel..-  0  If.'.  Till'  •^iL.Al  111  iiuiiii  ii-  11  .m-iii:  II..  I  was  supphed  bv  llic 
K.'l.-ll.  Cuut^aiis,  to  toduic  <.iiiiciiH  lii  liie  ratio  of  'iti  lu  1  for  any 
secondary'  resistance  uol  absorbing  moro  lluuiS  vollaorO*4ani]^e' 
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Thii  nimse  diflfi^rx-iU'C  l>etween  the  primary  and  aecotulary  eum-iit* 
at  full  load  is  less  ilian  Vr'b'S-  The  5. ampere  current  tmnafonuer 
was  supplied  by  a  firm  of  the  highest  standins  for  une  with  one 
of  their  own  waltmi  terB.  The  large  phas«  .iiHn  .  uce  found  of 
2';sdeK.  woidd  neciii  to  imply  gr»itt  error  in  iisii-,  yet  on  fully  con- 
Ridering  all  Iho  C(Uiditions  of  th«  iMtniment  1  find  tliat  tlie  error  in 
rcailing  work.s  out  to  be  only  1*7  mm.  on  tho  scale,  eveti  wbcu  tho 
fnll  cnnauta — «.«.,  aueh  aa  to  inodnee  ftdl  defloetion  on  •  aaa-- 
Induetlvo  drmiit — are  flowinir  in  the  coils,  and  tbo  powar-hetor  ol 
ih'j  luud  tested  i»  tlic  lowest  for  which  the  instrument  is  gtiarantood 
— vi/...  O  f),  l-'or  umaller  load  currents  this  error  is  proportionaMly 
•Uminiahodtand  itdiaappears  altogether  oo  high  pover-finrtor  oiienitai 

.\riT.Xl>fX. 

NoTi.  I. — 7  Ac  Artii  ii  of  u  lt"/nlin'j  Mtignilir  I'u  ld  on  a  toil 
rcnifijlrni  tin  AHmuifrtui  Cn  rrrnt,  <iml  /rtr  Iv  Hofatv  nhviil  tho 
taw  tir, .  ii.<  .' j'j,-  /■  .  -  'i  ■'. 

As»iMui- the  avis  o!  rouai.tu  perpendicular  to  the  plane  of  the  paper 
and  repriieeuted  by  O  in  I'"ig.  7.  Let  the  rotating  field  be  of  con- 
stant strength  1',  and  uf  uuiioriu  angular  velocity  /'.  Let  its  posi- 
tion be  til',,  initially,  aadba  OF  at  time  I.  where'0->;i'  iotlMaaslo 
t'OF^.  Let  the  piaito  of  tho  eoO  Im>  rcprcsonliNl  by  OC  ioelllMd  Rt 
un  angle  1)  to  Ol-'^.  Suppose  the  ciim  iit  in  the  roil  foltowt  tlw  Rim 
law,  and  that  iti>  value  at  ain  nuinient  is  A,, sin  I 0),  wbeio ^la 
the  pIiaHc  angle  to  be  ineAsured,  then  tho  ton|ue  tending  to  move 
the  coil  is  at  every  ill*,!  iml  proportional  to  A„F»iii  ;j><  -  f>)cu»  {pt  -\'-. 

T!"  iiii  itn  \  nhie  cf  this  will  Im-  •/'•m  w  in  n  \^  -  r  the  angular 
il.  'l-c'.Li  ii  1>  i  t  \  |Miiiit4tr  atta«he«i  in  ilii^  rinl  wiil  ilu<'<<tly  laeaeure 
the  phase  aiiu'ie  0  wiiatever  the  freijutucv  ot  tlio  current.  If  <f>  is 
mAnt  than  l>  the  coil  will  move  mi  as  to  increase  I>.  and  vice  vvma. 
Ina  turning  inoinent  reN  crxing  eign  with  1>  It  will  Im>  r«adily 
ae«n  tiiat  tJie  turning  m.HiMut  is  greateat  wbon  D  and  dUfor  by 
OOdeg.,  and  that  thor<<  is  an  nnatable  poailton  of  flqailiwinm  wham 
these  <|uanlitieB  dilfer  by  IMtkb  g. 

The  rotJiliiig  field  will  tend  to  induce  a  current  in  the  Coil  as  in 
an  ind'ictiim  motor,  and  flii«ri.  will  in  conaoqiii^t  i  i  ti<>  a  ttndt  ncy 
for  It  t.  r-.iate  with  the  tii  1,1  T-iss  can  be  mail.'  I'.iif  lugliK'jliK  by 
the  Uiie  of  resistances  in  iu>ne.s  with  the  coil.  Xua  utuiu  lUilucUvu 
these  resistances  are  the  less  will  bo  tho  elTect.  If  tho  current  in 
the  cod  is  produced,  as  it  would  be  in  practice,  by  a  curtwot  trans* 
former,  •  iMdMWT  Of  tU*  idfld  Would  have  no  effect  on  the  current 
through  tbe  CoO,  rat  only  on  lha  voltage  absorbed  by  the  primary. 

I  f  the  current  does  not  follow  the  sine  law  there  will  be  no  diroct 
proportionality  between  tho  deflection  D  and  the  elTeclivo  angle  of 
Ug  of  the  current.  If,  however,  the  rotating  field  b«  uniform  in 
streiigtli  luid  ani:iiljtr  \elorilv,  I>  will  de|>eud  upon,  and  be  a 
lO'  iKtite  of.  llie  tuiii'  ela|Riii>g  bi-twwu  the  instant  at  which  the 
(ield  is  directed  along  OF,,,  iiiul  the  inst.mt  i:  .M.-i  li  tin  . mri  nt 
pai^>cs  tliroiigU  Its  /em  yahw,  but  1>  must  be  measured  from  some 
y.ero  pomliuii  not  iteoaasarily  coinciding  wilb  iJb\.  Tho  oaJlbrftltoit 
of  ilie  inatntutent  a«  tt  power-ftictor  indicator  will  to  a  alight  extent 
Ih-  di-|>ead«at  on  the  witvo-ioriu  of  the  eiimnt.  For  if  F  is  cottslont 
in  magfutude  and  anffnlar  velocity,  while  tbs  current  A  through  tho 
coil  has  some  ispecial  wa>  e-fonii,  the  torque  on  the  coil  is  projwr- 
tioiial  to  \  vijM{/rt  'U'l,  and  its  avtriigo  value  will  viinisb  for  a  par- 
ticninr  p  s-'i.m  i  f  tin-  wavex  rcprewMUing  the  cunvnt  A  and 

llie  sill!  [uiii  11  •:.  i  i;  I.'  1 1 -:ip|>OHing  the.n- Waves  iil.  ti,  ..!  t.j  a 
time  ba.^e.  if  tho  waxtvform  of  A  rcimiiiiH  cnn.slant,  but  its  phaso 
iiA  rrpre-M'nted  by  the  instant  ol  reversal!  varies,  the  displaceineiU 
of  ihu  wu\o  A  u  ill  be  prupurliuual  to  the  time  ruprvevuUiiij  llio 
phaae,  while  the  diaplaenueut  of  tbo  wave  ooa  (p(  -  i>)  will  bo  yro' 
portional  to  D :  hence  for  diArant  phaaot  of  A  the  ei)iiilihnitm 

value  of  1>  will  be  a  direct  uiOaaHPO Of  tllla  tlTue  or  phase. 

If  F  IS  neither  iiuiforiii  in  angular  votocity  nor  constant  in 
tiwguilude,  the  elTw.'t  bocumes  more  compli'-4iteil.  Tlu  t(m]ne  is 
then  measured  by  the  average  value  of  AF  c«:^  it''  -  l>i.  \tlitre 
F  —  F„  +/  and  O—j^t  +  f.  F,  is  the  average  atrengtli  of  itie  rotating 
field,  and  j'  the  average  value  of  its  angular  velocity.  A,/,  and  e 
aro  alternating  periodic  functions  of  the  time.  D  is  then  uo  longer 
proportional  to  tho  time  representing  tbo  phase  of  A,  but  is  sliU 
solely  detcriiiiiicd  by  this  time  tor  given  wave  forms  of  A,/,  and  t. 

XmTk  11. — ll'ti//»if  (<  r  Kri-'Tt. 
If  owing  to  self-induction  in  the  pressure  coil  the  current  in  it 
lugs  by  un  anu'le  H  behind  the  \  ultago  causing  it,  tho  wattmeter  u  ill 
read  V.\  cos  (*  cos  {<p-(>\.  instea^l  of  V.\  cos  0,  where  cos  <{>  is  the 
power-factor  of  th<-  loud,  and  0  i»  positivi-  for  bigging  enrreiits,  and 
nepulive  for  Itudintf  ones.  The  factor  c<<s  tt  tun  be  considered  unity 
for  the  small  angles  of  0  at  all  likely  lu  occur.  Kveii  if  ('  is  Idcg., 
COS  &scU-UUttK<.  This  factor  is,  moreover,  indcpeudent  of  tilc  pha^e 
of  the  load,  and  ia  ibereforo  allowed  for  in  tlio  colibcaUoa  of  the 
inatmnieot.  Ila  variation  with  freipency  U  utterly  i>egURible.  We 
Clin  regard  tlu?  small  angle  ('  n»  a  small  decrement  of  V'.  that  if 
the  triir  watta  W  are  givi  n  bv  \V=«VA  cos  0.  we  have  for  the  erri>r 
i  \\,  i  \\  =  -  t'l/W  d(i>  =  v\\  sin  or  « W  W  _  0  Uin  w>'l  '  ^  A 
=  ''sin<jt«.  In  thc»e  ciualiotiK,  of  course.  ('  imi^t  be  in  radians 
{Ideg,  •>U'01T4,;>;,  io  tbal  0Uin<p  ivprcsiaw  \hv  error  iu  reading  m 
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Uuiipand'wilh  tll«  tme  power  in  wncui,  wlule  0  «io  0  U  the  ratio  Ulc 
«mr  la  rMding  bMn  to  the  roU  aiiip<-rps.  Ihn^rtoin  an  worked 
ooi  in  T*bl«  I.  for  mi  nuglv  of  Ideg.   For  null  anglM  fh*  «rron 

m  prnportion&I  to  9,  Wli«t]ivr  thoxe  errorB  produce  ad  apprBciable 
effect  on  the  instniiuenl  ri>'nilin(>  dopcnJs  very  much  on  the  BMftll- 

ini;  in  vratts  of  tlir  f'l!!  deHrprinn  of  llic  ;-i-ti'iment.  If  tliimliTiotes 
\'A  nniiirrii'jil'y,  ihv  i-rmi'  iis  n  riM.iii:^:  iiui-.  not  ho  Oiuily  dfitOCMHl 

lor  iuwt-r  powvr  iiiCtorB,  init  .f     di  p..  tf ,  \  A  co»  0  or  W,  thf  error 

inwy  \xs  large. 

Th«  error  iaer«M««  with  tho  pha&c  clilTcrenco  ^  between  volU 
nod  lO^erae*  Zll  t)w  mwillBreilHlll  of  poMor  on  tlirec  phase  mains 
liv  dn  taM'Mttmeler  nwlbod  tlian  ix  nlway<«  a  phsMS  (Mor«nc«  of 
HOdcfitiriuan  between  ths  emteali  in  (he  two  eoikof  one  of  the 
imtramunla,  and  it  soeiua  aatnnl  to  ospeot  •ppraeutble  error*  in 
llic  ti>(^(u<lir«in<<nt  when  tile  tuains  carry  la(;<^ng  current*.  But  on 
examination  it  will  be  found  tlrnt  the  error  in  not  ^renter  than  would 
be  the  case  on  uugle-phaae  mains  curryint'  currvntJi  of  tho  satuc 
power-factor.  For  if  the  iufttninientD  ir.'  ulil  ■  ,  ■  :  ■  i  ll.  ,  i  .  i  i  small 
lik^  0  in  the  pn'snure  coils  is  tho  aaiue  lui  stigiiily  diminisiiinK  0. 
Ttie  two  wattmet*rs  rt-ad  respcctivtily  : — W,3:AV  coe(l!O-f-0  -  t') 
imd  \Vj=>.\\' cos  (aO  -  0- ('),  wher4-  V  i»  tlic  voUiif;e  bctwc«ii  the 
inains  and  A  is  tho  line  current,  itK.Huniing  lMilaiir<><t  Inailii.  So  that 
the  watts  read  are  given  by  W,  +  \V,s'X\,V'eos3Oci»(0~t'),  and 
the  tmo  wattx  W  are  obtained  from  tliie  by  patting  0»O,  Hence 
a«  bc-furi),  rvgording  0  tan  unall  decrement  oi^,  we  half*,  if  i  W  is 
the  «n«r  in  toe  awMtireBMot,  $W/Wa«  tm  ^ 


Flo.  7, 


F).;.  P. 


NoTK  nr. — On  Wailmeft't*  hiiilii'j  Imtt  rvrrd  Eh'  IromaijKett. 

Suppose  an  inMniinent  kiicIi  iis  is  illustrated  in  V\g,.  !i  hnvc  its 
fcli!Clrmnn!^pt  eicittfd  by  a  toil  of  >i,  turns  and  lesistanci-  r  hv 
nieaiH  m1  ,1  .  -.n-ent,  pnxluccd  by  a  Toltagc.  V,.  Ixt  N  i.i  iIi-l 
Uital  tlivx  through  tho  coil,  the  induction  density  in  every  part  of 
the  ■iT'gftp  being axsuinod  proportional  to  N,    Wi'  have 

V,--^cA  +(n,i/N  <lt)  (11 

Lot  the  load-current  .\  l)e  pa»(ind  through  the  primary  of  *«  uir-core 
iransfonnor.  tho  secondary  of  which  is  connected,  through  u  con- 
siderable tion  induclivo  re.iislancu,  K.  witli  the  moving  coil  of  the 
instrutuvuU  Awuuie  tiic  current  <-  pruducod  in  tha  iteooudarv 
wlBdiag  ie  iomifBeiaut  to  alter  the  maguetie  offitet  of  A.  KTe  thou 

-iCi))  « 

where  ft  i»  some  constant. 

Tho  lorfiue  exerted  on^tlje  nm  .  ir  ^'  ,  nil  fn  any  given  delleotiun 

wiU  be  proportioMl  to  I  eSdt  wli«t«  1'  U  the  periodic  time.  TUa 


i|«mUtytapnportiraalto  J  N^^ii/.  BotiineeKuidAuepeiiiMiic 
flinf lipm  i*vmg  the  aanic  pmn<l  t,  (hie  integni  le  eaaily  ehova  to 
be  the  aauie  nnmcrienUy  eaj  A     ^f,  whence  by  (1)  it  i»  pn|ier 

tiood  to  r A{V,  -  rA„)rff. 

A-.-iiuiiing  that  (ho  vc  i  lor  reprc<4  utiiig  thi;  0<>|>ii.  r  ilmp  r.\„  is 
ucgligiLJt' m  cuuiparisw  uiih  tlukl repnseuliug  \,,  it  will  be  nnvu  that 

tbedeflectiooolthelnctntnieiitieaiiMAeiimal  /  aV,     or  of  the 

WeUl|if  V(  if  llie  volt.iRO  acri»ss  tlie  mama.  This  result  «iil  be 
true  whatever  tlic^ wave-form  or  frc<juency,  whatever  the  nature  of 


the  iron  forming  the  core  of  Uto  electromagnet,  and  whatever  the 
pbase  diffenoee  betwaev  V|  tmA  A,  protndMl  tlie  eopper  dtep  ie 
ncgligibl*,  end  thetrmiwioniiBreiinwntc  wtet  ee  the  ntte  of  ehufle 

of  A. 

Suppose  the  self  induced  mangctic  voltage  is  dcnotoil  by  W,  where 
V ,.  =  If  I  fN"if(,  and  V,  — r.\  -J-Vm,  the  deflfitinn  nf  thf  instrument 
ni.  an  ;i!  -I  the  mean  value  of  the  proiluct  \  „,.\  m  nil  m^t  s. 

tiipp I  SO  the  cnil  of  the  electromagnet,  lu^tcul  u!  1h  ii;;  slpuitt^d 
dirortlv  to  ;::>;  mains,  forms  the  load  of  tb'  .ii  . nn  ;,  i;  uu  :ii  ini. 
inent  traiisfonuer,  the  primary  of  which  is  shiinl«<l  across  the  mama 
at  voltage  V.  The  average  product  of  VA  theo  npteeenle the  wmtte 
to  be  mcaaurcd,  while  the  reading  of  the  UUlmaMnt  w  a  meaaareof 
the  mean  valne  of  V„.\. 

If  Fig.  H  represents  the  vector  <iia((nUll'of  the  voltikgcs  and 
currents  considered,  and  if  0,  and  f,  represent  rosjioctivcly  the  phas* 
dilleroticos  between  V,  and  ^^  and  between  Y,  ami  Y„,  the  error  in 
the  wattmeter  iiminly  iVpz-ud*  upon  the  \a3ii^4  of  these  phase 
difference*  t',  im  i  i'  1  r  ilio  ratio  of  the  Irii  'tlv-  nl  ■ho  vectors 
V„  and  V  is  l  ii  pi  luient  of  i^.  the  phase  of  thi.  luiui-i  urrcnl  \  in 
niforencc  to  \  ,  ni  l  varies  only  inappreciably  with  freiiar-ncy  or  for 
dilTcr«ut  viiliies  of  V.  II  0  is  Ibe  exces*  of  the  angle  seporiUiog  V 
f  rota  A,  wm  tiM  eogle  aepuratii^  firom  A,  the  enor  or  the  mntl- 
meter  foQowi  the  eame  hw  ea  tGat  given  in  Note  II.,  and  we  hftve 
for  small  values  of  (' :  c\V  W=('tan0.  The  value  of  0  mntt  he 
well  within  Ideg.  if  tho  wattmeter  is  to  work  satisfactorily  dm 
circuits  of  ditTerent  power- f»<-tor.  0  Is  the  rosultant  plrnse  c-rmr 
due  to  (I)  tho  p)iB»e  difffrfiiice  between  V,  and  V„,  ('2l  tho  phase 
dilTerence  lietween  the  primary  and  ^el•onda^y  voltage  of  a  pres- 
sure transformer  if  used  with  the  magnetising  coil,  and  (8)  any 
dilTerence  between  a  right  angle  ooid  lliu  actual  pbM6  diff«ir«UCO  oi 
the  currents  c  and  A. 

It  is  to  be  noted  that  tha  induciive  efTeet  at  the  altematini;  field 
do««  not  tend  to  tarn  tlie  moving  coil.  The  lield  dux  N,,  enclosed 
by  Ibe  latter,  variea  with  the  position  of  the  coil.  but.  for  a  given 
position,  is  always  proportional  to  the  total  Mux  N  produced  by  the 
alternating  clEctroiuagnet.  Tlie  induced  K.M-F.  is  proportional 
t"  ihr>  rato  of  change  of  N,  m."  t!i  i?  W!!h  non-inductive  rcsiatances 

 rii  s  with  the  loil  the  curu m  |m  .duced  bv  this  E.M.K.  is 

proportional  to,  and  in  ph."»w  tJi-j  rate  uf  cfiunge  of  N.  Tiio 

field  in  which  tin  t  ;  .1  :-  i  l  in  ii-i  moasurcdby  X,  so  lluit  the  tor<)ue 
on  lliB  coil  duo  to  this  mduccd  current  in  prupurlioiial  to  N'/N,  iff ,  the 
avDTMte  valM  of  which  ia  zera  for  aU  pMiedie  functions. 

If  ft  am  he  ehown  that  the  aoRle  between  V,  and  V„  introdnc«d 
by  the  eop{>cr  drop  in  the  magnetising  coil  ia  no  larger  than  the 
puaae  dinerences  caused  by  the  use  of  corronC  and  voltage  tran<<- 
lormcrs  with  wattineteni.  it  necessarily  follows  thai  the  use  of  iron- 
cores!  electromagnets  in  wattmeters  need  inlroiluoe  no  greater 
error  into  the  luoasurcment  of  power  than  such  transfonuera  actually 
do  in  practice,  while  the  greater  wnsilivenesa  :ind  range  of  « 
meut  oonaUuctcd  lu  Oii<  «nv  rn  ..  ;  '  ,  i  .tin  i  lv^ntages. 


PHYSICAL  80CIETT. 


At  II  meeting  of  the  Fhveifa!  Sticiety  held  Noveinbor  'jd,  1004,  at 
:)     Fin-ibury  Technical L-^r.  Dr.  B.  T.  OlaMlwoall.  F.B.tSM 

1  resident,  in  the  chair,  a  Taper  au 

"  The  Heararemeat  «r  ImU  OifbcMOM  «f  MflM  " 

was  read  by  Dr.  W.  K.  SfilPxrR. 

Hitherto,  in  onler  to  mea.-<ure  the  differences  of  phase  Iii  um  :  ii 
alternating  current  unnntities,  it  hs-)  l»f>cn  necessary  to  use  aomo 
method  involnng  tin-  -miiiltuTj- m  n  uliii^  i  t  •.hn-'  deflectional 
instruments,  such  as  tho  wiitttiieter  method,  or  the  ihree-voltiiietor 
method  either  in  ite  original  or  in  soma  mndified  torm.  TheM 
luethoda  eannot  Iw  cucceetifuUy  applied  when  the  pliaae-difl!HeDeea 
to  bo  det«miined  are  amaU.  The  auUiar  deaaibes  new  x  oltmeter 
methoda  which  may  be  need  for  the  pnrpoae,  and  give*  the  results 
of  annmberot  meBsnrnnente  on  altemating-curreiit  plant.  l)ifli- 
oultiea  arisiog  in  tho  nieasnrement  of  very  small  ultemating-curront 
voltages  are  overcoiisn  by  rectifying  the  voUu^'i.-i  si^  ti»  1  ■  •■'  ^  t- 
wnsitivo  direct  i  in-' m  tintruiiientH,  The  I'liper  gi'i'  ^*  :<  ■  n  tnili  i  f 
some  tf'Kts  on  two  tranrtformrrs  of  Hkw.  cnpiicity  itittiuii-ii  lo  ivinic 
(►elw.  en  vultaR.  a  of  K*>  and  1,000,  auii  with  iMirn-nts  of  100  cycles 
[A  t  second.  One  transfonnor  wn^  uiiiil  to  step  up  the  volts  from 
\\  to  A ...  the  Other  lo  alep-doMrn  fW>iu  V,  to  V,.  It  waa  found  that 
the  phiiae-iVflStrenM  between  Vj  and  ^ .  for  a  neo-indtietlvf  load 

inereeee*  regularly  with  tlie  current.  Fur  an  indttCtive  load  there 
ie  a  eharply-ili'fined  oiinimmii  at  low  powcr-faelor.  The  author 
HU^'ger<t<'<l  tiiat  pninl^i  on  one  side  of  the  luiniutUlU  eorroifiandod  to 
a  lag.  and  points  on  tlio  other  aide  to  » lead  of  the  cwrent  on  tho 

t'oltage  in  the  primary  circuit. 

Dr.  A.  IlAV  congratulated  the  aulhci.  mi  l  .:iiil  ilut  I'li  i' t.  rmirntLi  n 
oi  power  factors  waa  a  mutter  of  imimrtaticr.  He  bad  found  that  alter- 
nators tested  with  water  resistances  gave  k«ltrr  tojolta  than  wbmi  teeted 
with  lamps.  The  phaE«-diQer«nces  bittweea  the  voltl  and  the  anif«*e  in 
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fiw  «■!■(  twiiiUnwi  mn  geneiftllr  Rreatar  Una  Uhim  indicated  by  Dr. 

Snmpner.  Ho  asked  th«iki;'lK:r  vhAt  cuiT«nt.dengit7hi>  nn>1  pointcil 
oat  that  ibe  rvsnlt  woolil  ili-pt  inl  ui'o-i  th.-carrent-deasiiv  al  th"  elrctTMdcR. 
A  mtnimnin  phuv  ^lii^'-niari'  nottUt  be  obiainad  by  loading  up  th«  seoondary 
cit  an  ordinary  traiiKfiinnrr,  and  was  due  to  an  increas*  in  tho  power- 
factor  np  to  a  'c£rta.in  jwiM  «nd  then  a  decreaM.  We  wem  dtalinR  with 
l&e  in  both  ca«es. 

Ui.  A.  CAMPBELL  uid  that  mnut  jtmr*  a^o  (Inaitotion  of  Elcotrioal 
En4{in»er«,  April,  Hull  Iw  i,uiili.<lii.tl  a  il<!s«rlptton  <?f  th*  mcthnd  rf 
mea^nhllK  a  |>ha.-;r-clitTi  rcncc,  rlo--^'  Ut  1  ■^ililf!^^.,  1"  tue/jn  l-ao  ind£'p<':iarnl 
Tolti«M  by  the  firtt  method  mentioned  by  Dr.  Sumpncir— vii. ,  bj  sbur.iijig 
tiM]tt|IV  Iqrft  hUl  SMMmoi,  pitkiag  aff  a  put  aa  nmrly  as 

poMiUa  aqnd  to  tlQm,  anil  nuMimnii  dia  dlfllmooe  ramltant.  A 
t»«t  on  a  ttaall  trtiti«fnr"ner  ?aT»  a  phaitc  iJIfff  renc*  ot  about  (I  'M)  0  1  nio;. 
Dr.  Sampner,  however,  im .  l uai  li!r:il!ly  nupros  ed  the  method  ;  h.^  i:n3ure>; 
the  suflielont  eijualily  oi  One  coitipoiiuits  by  adjusting  until  the  retuitant 
is  a  minironin  a  niniple  and  beantiful  devioe.  In  hia  discuMion  of  the 
three- voltcneter  method  Dr.  Sjumpner  asiumea  that  three  instrainenta  are 
MMwary.  Mr.  Campbell  has  found  that  in  many  cases  a  single  instrv- 
teent  w(th  a  qniek  change-oTer  switch  is  <iaite  safliclent,  prorided  a 
nombM' nf  rciJinffi  arc  takfn  in  rotation  and  averages  obtaini  J.  With 
n-spi-cl  t:i  Dr.  .■^i:mpiK'r'»  mo'.h&l  of  measnring  small  allcmutinK-  oltjmei 
by  rectifying  them,  although  it  mi^bt  give  gooi  iwultf  when  Uic  uare- 
lMm«Mlaio«ni,k*1haiight(hBl  ia  tiia  mm  wbm  Mch  mcaauro 
BMBla  «w*  wutM  the  VKra-lonn  waa  noi  Mown.  Smtll  4lff«r«nee«  of 
"  power"  phase  may  be  as  muirh  ttr.n  to  rm:t1)  ttifTcrrnrir  in  VtM^onil  M 
to  ^all  displaoements  of  eimilAr  v.a'.(  ■ ;  th  i-  th'  ililT('reQe>'*ltMllMt 
is  probably  nearly  always  of  very  ooocrtam  wave  form. 

Mr.  T.  H.  BLAKESLEV  eipressed  his  intercct  in  the  Paper,  and  said 
that  many  yean  ago  he  had  made  ose  of  comaatatioa  in  ontar  to  wurk 
with  direct-oorrent  instramont',  U*  liMl  Mid  ft  M^h-WlttlaiW  friVMO- 
meter,  and  found  that  not  only  the  aaU-indwttOB,  M  «lw  llw  gapMUft 
of  thf  co?;^  hi.1  to  pliminritod 

Mr.  \V.  l)i:i)l)i:i,L  (=i]i:pi)rlf  :i  Mr.  (  :in.jil:<  '!  i[i  )::  ■  cm j tuition  that 
smalt  diSecc&ccii  t>!  "  paw«r  '  p.'iiu<-  ai%;Jil  he  Jua  to  omall  diSeraooes  lo 
HBM^fotm.  He  had  used  water  resistancex  in  tasUttg  targe  alternator*, 
tot  had  never  found  any  phase-difference  between  ue  voltage  and  the 
rnrr^nt  Hi-  h»  t  mnully  >rk«l  wl»h  high  ri^llusea.  so  that  coadenorr 
eOTts  ilur  !'■  pn'annntuin       the  onlrr  of  1  vn'.il  w.iuiii  )iave  little  elTert. 

Dr.  C.  V.  DRV81>.\LK  «aui  he  bad  given  a  good  dead  of  attention  to  the 
meaauremenc  of  small  phase  diffetmoaa,  mtl  ImAIbwiA  it  gtnBtagKnt 
to  measure  tho  xioe  ot  the  phase-dilfetenM  InitMiil  «f  the  aoatiM.  This 
eould  b«  accomplished  fay  putting  a  oondenser  iu  aeries  with  the  pressure 
ciroiiit  of  a  wattmeter  ao  as  to  produce  a  phase  displaoement  of  nearly 
ihXieg.    In  these  <'jrL'«ai:.t»iii  <>9  lie  h:ii  »ho»f!i  that  with  ordi- 

Bary  eonditions  llm  wiilla  were  eijoiil  ',<>  tlie  wdtimii^r  i«ad;nn  plus  a 
«onstant  multiplied  the  iiae  ui  tiiu  angle  phiis,  dilli^teiice.  Wtten. 
as  was  unually  the  ease,  sine  waa  neaiiv  i:-\u:\.\  to  unity,  it  was  only 
Btcessary  lo  add  a  constant  to  the  wattm«t>:r  ica<lir<>-. 

Dr.  W.  E.  SCMPNEIl,  in  reply  I'tuf,  lUy.  fAi<i  h..  li.vl  wnrkmi  with 
low  current.deniilies.  and  was  umiil.:'  to  pr.y  wh.it  wo-,i;,)  happnn  if  the 
cuRMiiHleBaityma  inaiMaad.  With  regard  to  rectifloation,  he  wa«  awue 
olltoiflMtaf  thadii]M  iif  Ihavmm  Ha  kiA  Mate  «micin«ila  with 
aamnli  of  wf  Mimiit  wmva-toma,  and  ia  hit  opinion  only  about 
90  per  c«ot  of  the  observed  resulu  could  be  due  lo  any  nHcration  in  the 
form  of  the  ware.  Ilin  methods  were  sugs>»'i<'d  a«  a  i'.,  niv^  nf  hietting  an 
approrimale  value  of  very  smalt  pliasr  differrnres  which  eoald  not  be 
determined  in  othn  ways.  Th<-  dillieultics  rcferreij  to  .Mr.  lilakesley 
were  oot  aiuioanlend,  a>  be  had  worked  with  a  moving  ooU  galvanometer 
«f  •nil  MMflitir  and  aiU4aAMti«B.  Ha  waa  aftali  that  Ifaa  olMamlioos 
atlto.  DtjdalanlNd  i|MBtieiii  ithleb  itwenU  taka  ta»  leag  todiisass 
atlhaiicaHatiuii^ 

raOFOIBD  BLIOTBinOITIM  W  UILWATS 

Iff  BOOTB  lotniui. 


The  Govtniiiui  i  f  South  Anstralia  rccpnlly  invited  n,  report 
froiu  Mr.  F.  K.  liradforU  uimu  thu  kugf^bstud  cU«triljcBtion  uf  the 
•Bbttcban  Milmj«  of  Adelaula,  eain|iciiuu(  about  60  tnilaa  ol  si  ti^l  < 
tracik.  Hla  rapott  haa  now  baon  poldlaEod,  and  ia  inlorewtin);  in 
tl»t«  aft4>r  toviiig  eomvanttiva  «stiiiint<->i  for  diract-curri  nt  wmking 
(iritll  p<ityphaii«  tnummiMion)  and  for  auifjle-phaae  vvorkint;,  the 
latter  method  is  recommended  aa  beiii^  the  most  eeoiiomicjl,  both 
in  initial  roet  and  in  miming  exp«iisrK,  tlir  vvritcr  sU-itiiic  that 
though  tlin  uriKlc-phiuic  motor  is  u  now  d^iwdopmoiit,  vet  it  ha« 
given  audi  proiuiitin^  rtniuUs  on  triiiU,  and  dirtt-r*  littlf  from  u 
standard  tramway  uuitor  in  constrncliDn,  that  there  is  little  htit  of 
its  proving  a  failure  iu  prACiiciil  opc-tution. 

It  is  considered  that  the  two  umin  suburban  lines— .\dcluide  to 
Clcnelg,  and  Adelaido  to  Port  Sam^llioro  and  Imh-o  Itay.  approxi- 
uniting  «Q  tnUes  of  Mn»1«  tiaek— ndi^ht  h«  <.'oiiM'r(«id  for  MiiKk> 
phoMi  electric  working  willi  antiHfacti^rv  liniincini  ri  siilta,    Xho  coat 
n{  tlie  conversion  ia  estimateil  at  i:l,'i'2,(HiO,  tncludin|f  all  nUfog 
ft-ni'V.,  sul>-etiiliu2iR  and  (eedcTs,  but  exclusive  of  the  power  house 
<  ijiii|iinent,  this  l)eiii(»  separiitoly  given  ns  itW.CKXl  if  fur  llie  mil- 
wiiys  :ilmio,  or  Wl.tiOi*  if  sitflicirnl  Ui  provide,  in  ailditiun,  tlx'  <  t«  r!rv 
lor  tin:  Ailtlii.di'  ;r;iiiiw'v«,  70  inilesi  uf  single  truck,  for  \>h:.:,.'  I 
0 Icctrtlication  aliovernnient  hill  in  now  Ijofnie  the  locnl  parliameni.  i 
.  On  tbo  boKUi  ot  pwaent  trafli<',  it  is  e.ntimated  that  olectrical  | 
tperking  would  nmlt  in  an  aturaoJ  i>«riiig  u(  a;1^,0O0  upm  tbo  ^  \ 


of  preaent  ateam  aarriaa.   Of  thia,  £6,100  wonld  ba  alworlNxl  by 

interest  at  4  per  cent,  upon  the  cost  of  conversion,  leaving  a  bsdanoo 
of  i34,UOO,  equal  to  U-H  per  cent,  upon  the  total  outlay  on  both  con- 
vemiou  and  powor  lionie,  thr  int<'r™t  charges  on  tho  laltor  h«iag 
iacUldcd  ill  til"  font  uf  i  l'otrii  ity  •Ubited  to  the  working  eip«n»cs. 
It  ia  also  poi)it«d  out  that  Uio  iiK>r<'  fn'^juent  nnd  fnster  service  pro- 
po>ied  may  be  reasonably  pxp«teil  lo  linnil  vto  tru'lif  Vj  h  l■^  r.sider- 
able  extent,  and  that  an  increase  of  10  p«r  imiti.  in  rovcnno  would 
raise  the  not  profit  to  £17,700.  or  7J  per  cent,  upon  tlic  total  coat. 
Tho  olL>etrific«lion  of  a  sliurt  length  of  line,  Adelmdo  to  Mitcbsun, 
i!i  nlao  ftdviiied,  aw  alihotigli  tho  •ttimttad  aaviitg  will  oaljr  fuH  ptf 
interest  on  the  cost  of  oonversiim,  £18,000,  vat  Ita  wmvaniema  aa 
forming  a  junction  between  tho  two  line*  above  tndntioned  would 
warrant  the  outlay.  As  to  the  other  two  suburban  lines,  thx  elec- 
lri!><'titi'in  (if  tliow,  it  i-  '■'atn.l.  wor.Iil  r.  Fiilt  in  lavinRs  "nsiifllcient 
t4>  iiU.M'i-M'.  -.'U  tlit  ir  I'll.;!  .  lui't.  ^:^':■r>"^\rT ,  ;^.s  tho  Lh^-trirts  cat*>red 
fur  I'V  th^'^f■  lir.fs  m*  »i'r\r  i,  :n  mii'  cii'^o  h\  n  tr:Uiivvnv  likely 
t  ■  1"  fl.?c!ntici)  in  the  near  fiitnif.  n'ui  i".  the  lUh'T  rn»i.  h.x  .niu  of 
thi)  lidws  V,  huw  cleolnlication  is  recommended,  the  incroASC  of  Iraf&c 
on  thc«o  two  linaa  amid  aot  ba  vaijr  jpaat.  Iht»  aoaveraion  is 
Uierefore  ignored  IB  ib»  dalailad  aatiuiaMa  givaa  for  fha  working  of 
theayatem. 

Tl»  ooot  of  the  eqoipaient  of  the  two  nuiin  sulmrbiui  linee  upon 
tliu  diroct-currvnt  system  with  polvphase  traiiiuuisaion  is  given  as 
i'2n»,000,  OKoinxt  i-2a'),000  for  the  singlo-phaae.  In  ndilition. 
workiof,'  pTtjvpnse*  nrf  ht"?si»r,  nwivr  j  to  co^t  of  sub  <*tn'.:on  ntrendanc« 
and  eiiluiiu-cil  upk.'.-p  of  I'qUMjinHnt.  ihn  iti^j  upjii  present  Hoik. 
ing  expenses  being  esuuialed  at  i.il<,bOU,  coiiipitrcKl  with  i.li>,uuu 
gifan  abova.  Tbia  will  pay  interest  at  4  per  cent,  on  the  cost  uf 
aoaTersiiMi  and  Imvo  n  surplus  of  jCU.UOO.  or  2-a5  p«r  06ut.  ou  Ibv 
total  rutlav.  It  inny  l>o  pointed  out  tbat  tba  rtiiimt  awiTOnl  Oltaill 
is  at  a  disadvantage  in  that  both  line*  nm  for  a  abort  part  of  thair 
length  through  puolic  atreeta  where  a  low  «p«od  is  nocessitated  and 
whore  uattiruUy  the  third. rail  construction  ia  inadmissible.  The 
•n];;i»('st<"il  ilirfc* -current  •jcf.oim*  Liv.  dIv.  ^  tliird  rail  ooUection  for  tho 
^'(i-ii:i-r  part,  \\  ith  ii\  i  r!;i'u.l  vvirtb  ji-ni  trollf/y  urui  upon  public  roada, 
tile  smaJlttr  curn'.-it  n  ipii-cii.  .it  ilni  spcr.d  allowable  here 

rendering  a  trolk>  wiro  sui-plv  fi  'isililo  ui  .'..'lU  \o\i'i.  i  vtu  for  i:ii,»lor 
cons  rat«d  at  000  u.f.  Upon  the  aingie-phatd  system  an  overhead 
wira  at  3,000  volte  prManm  would  ba  waa  tbnugbcut. 

Tbs  ^poaed  power  bouaa  wottU  ba  at  Tvrt  Adalaide,  whara 
condensing  water  can  b«  obtained,  and  where  sea-boma  aoal  vuky 
be  transferred  to  tho  btinkent  witnont  eartajni.  steam  tariNaa 
plant  is  suggested,  and  with  an  output  of  10  million  units  five 
million  for  the  railways,  and  approximately  Uie  same  for  the  trams 
— the  lotiil  c<w!  f  f  <;rt.f.rritioji  including  interest  at  4  per  wiit.  (Hut 
no  niiikuii;  fuuii)  is  ]i..t  lit  tho  abnoniially  low  flg]iir(;  of  I)  4il.  p  .r 
unit  upon  a  iiNati.fiw.'ii>r  of  about  30  per  cent.  The  pressure  of 
gciienition  would  be  15,000  volts  and  tmnsiiiietuuii  by  moHtis  of 
ovorhead  wiroe  to  tlie  aab-stationa  where  the  cuneut  would  bo  tnuut- 
formed  to 8,000  TCltoaltamaling  in  the  om  aaaa,  or  to  KO/MM-voka 
diniet-4siiR«nt  If  rolny  aoBvartars  in  Ha  othar. 

A  high  average  speed  i.<  propOaiHl,  about  23  miles  per  Lour,  entail- 
ing 1U1  acouleration  of 'i'2ft.  pemecond  and  a  maximmn  spoed  a  little 
uvur  40  miles  ])(  r  5iour.  The  r:iuUipl<»  i^nit  .s\  stem  of  control  would 
he  U»C»1  for  oniluury  tr'iliir,  oiu  li  tr^iiii  roiiiistiiig  of  two  or  throo 
two-motor  cwiihi'K  mi  l  oiiv  truiitr,  wiuU-  JVir  h  i!!dfiv  ami  spwinl 
trafhc  it  is  recomni!  lul,'.]  ihii',  four-motor  ou.ichi -i  of  iriXi  n.y.  Ik- 
used,  each  drawing  four  carruwes  of  the  BtanJaid  suj-aui  bervice  and 
Muming  aa  asptaaaai.  Fm  Mth  diract  and  oltemaling  a,yatainB 
dataila  ars  given  as  to  exact  time  of  jouniey:<,  speed,  currant  eon- 
suiiiptiun,  Ac,  the  direct  current  showing  slightly  tba  batlar  ftgUMt. 
A  20-minut«!«'  i!«rvic<-  throughout  the  day  is  propoMdi  tho  pnaMIt 
service  in  general  being  hnlf-huiirly  on  the  Tort  Una,  and  ■omewhat 
less  (rer|nent  elsewhere.  Tho  eiiuipment  estimated  for  will,  bow- 
fvrjT,  ftuAice  fnr  it  K|.-nr)v  10  minutM*  aorvioei  whicfamay  be  naoaa> 
>o>rv  oTi  )ioiiaiiv>4  lui't  i>th"j-  special  Mcaaiooaioaa  lino  aairiag  tlio 
|irincipiU  racccuurM  uf  ttie  State. 

Mr.  V.  K,  ISnulfortl  is  the  lou<ling  engineer  upon  the  staff  of  Sleasrii. 
Noycs  Bros.,  the  .\ustrali«ui  agents  for  the  Wc^ttughoiuo  Coiupauv, 
uid  hia  rnnrtiiatanllyaaTOintof  th^|(eiiant4V  At 
tha  lime  «  hia  natninitian  for  btrortigating  tba  nattor  oooudar- 
aUo  objection  waa  taiaad  on  the  gioiand  that  he  was  too  cloaely 
identified  with  one  particular  finu'a  intanata,  and  it  was  therefore 
made  clear  that  tliia  report  wnuld  in  no  way  commit  the  Govern- 
ment to  We9tinghou.HC  plunt  or  i«yatein,  but  was  simply  to  act  as  a 
guide  in  determining  wnether  the  tinie  were  j'«t  ripe  for  Ibe  matter 
of  aketfificftlioa  to  fit  tahaa  Hip  in  It  aoriow  OMHMir, 


A  PwjBwd  €toniik  Uaivanitr>— Owing  to  tho  cliitaooo 
which  separates  Comwal!  and  the  great  univereitiet,  it  is  pro- 
poaed  that  tba  cquntijr  ihould  hav«  n  jnmversily  .ol  ita  own. 
Tho  raggdttMm  i*  being  publieiy  rapported  by  itlr.  Quiller 
Cottdi. 
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THE  CBOMPTOH  MoINTOSH  AUTOMATIC 
REVEBBIBLE  BOOSTER. 

AVc  have  received  from  Messrs.  Croiupton  &  Co.  aoiuc  pKrtiriitnm 
of  tlio  Crainpton-Mcliilosli  nutuiiiatir  rcvcrsiblo  booster,  which  tli« 
flnii  arn  htiihling  iit  their  ('hcliiiNfont  wnrkx. 

The  lii^re  ahowa  the  arranKcnienl  of  a  tramway  »tation  where  it  iK 
degired  to  nialie  the  'bus  bar  volta  riso  and  fall  in  proportion  to  the  load. 
This  is  obtained  by  the  equaliser  bar  and  the  series  coll  I>,  which  are 
connected  up  nx  vhuwn,  m)  that  the  batter}'  current  iw  well  an  the 
generator  current  llow*  through  the  •erien  winding  of  the  gi<nerntor. 
In  most  gtAttomi,  however,  it  is  desired  to  keep  the  voltage  constant, 
sn.v  at  SOO  volts,  and  in  this  caae  the  eiiuaJiscr  bar  and  the  scries 
coil  D  are  omitted,  and  the  motor  and  booster  connoctionx  arc 
prolongexl  to  the  'bus  liar  as  indicated  by  th*  chain-dotted  lines. 
The  following  detailed  de»erii>lion  refer.-*  t<i  the  hater  case :  The 
motor,  which  is  directly  coupled  to  the  booster,  is  shunt  excited, 
and  the  field  of  the  booster  is  excited  by  the  cuil  C  (in  which  a 
current  flown  proportional  to  the  difTcrenc©  of  penerntor  volts  and 
battery  voltn),  and  the  differential  winding  A  and  1!.  When  the 
battery  volts  are  etjual  to  the  'bus  bar  volts,  there  is  no  curreiit  in 
coil  C,  and  it  has  no  effect.  When,  however,  the  battery  voltage  is 
lower  than  the  'bus  bar  pressure,  a  current  Howk  in  coil  C  iu  one 
direction ;  and  when  the  battery  voltikgo  ix  higher,  in  the  other 
direction.  So  tlut  for  everv  volt  the  battery  falls,  the  booster 
voltage  rises  by  one  volt,  and  fire  rrmi.  In  order  tlmt  any  con- 
sidorablo  cumnt  may  pass  oat  of  or  intu  the  battery,  it  is  necessary 
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UiAUHAM  or  CoMCimoat  or  C'ROurTDx-McIifTOaii  Kkviu.muli  Boosna. 

to  provide  further  excitation  to  compensate  for  the  armature 
reaction.  The  differeuli4J  coils  A  and  li  accomplish  this:  coil  A 
carries  the  whole  (or  a  definite  adjusted  proportion)  of  the  feeder 
current :  coil  II  is  a  shunt  coil  across  the  buttery  which  oppo^<-H  .\. 

Tu  l.tke  ao  eiampli- :  Suppiiae  the  hug  bar  vuIuk«  is  -t^M,  and  the 
uivan  load  is  4iHi  amiMrea,  and  that  the  Kenerater  is  to  tuiiply  this 
eurrent  conlinuallj.  When  the  feeder  current  is  100  atuperea,  evil  .\ 
will  exactly  0|ii>um  the  effect  of  soil  IS,  and  the  differential  excitation  will 
be  nil. 

1st  case-  Now  suppose  the  feeder  current  rises  to  WK)  ainperea.  oOO 
amperes  are  then  reijaired  from  the  ballery.  Coil  .\  will  oTer|>owsr 
cuil  It,  and  will  produoe  a  dLscbarge  voltage  at  the  booster  terminals 
just  auDicient  to  coiupeiuiale  for  the  armature  reaction  of  IrUO  auiprre«. 
A  discbarge  current  of  that  amount,  and  no  more,  will  therefore  llow 
from  the  battery.  This  will  cansi'  the  battery  to  fall  to,  say,  4jU  volis. 
But  the  result  of  this  is  roaka  a  current  flow  in  coil  C,  whose  i-icita- 
liuii.  in  tlicae  rimiiiistanc«s,  conduce*  to  a  rise  of  CiO  \olts  at  the  bouatar 
(erminal'i.  so  Uiat  the  Ii«tt4fry  and  the  booster  volts  will  be  4!M  .  oi>  =  !jW. 
As  the  diaeliarKe  continues,  the  battery  will  fall  &tiU  lower.  Bat  tor 
every  volt  it  falls  cuil  C  will  add  a  volt  to  the  booster. 

'ioi  ease — Su|i|KMe  next  tliat  thi:  feeder  current  drops  from  'JOO  amperes 
to  100  aniperex  :  30!)  amperes  must  therefore  ir<>  from  the  gi-nerator  into 
the  battery.  With  a  feeder  current  of  iu:i,  ooil  .\  will  be  only  quarter 
as  powerful  as  coil  B,  and  the  differential  excitation  will  be  in  the 
opposite  direcliun  tmm  what  it  was  in  the  first  ease.  It  will,  in  fact,  be  juil 
strong  enough  to  compensate  fur  the  armuture  reaction  of  a  eh  trijiiiii 
currint  of  MM  amperes.  The  battery  valtiiRr  will  ijaickly  go  up  from, 
»»y,  400  to,  say.  110.  Coil  C  will  reverse  its  clT.-ct,  and  will  Rive  the 
booster  a  vulta«;e  uf  -  it).  The  buttery  vulta  t  booster  volts  will  therefore 
again  be  oDO  volts. 

When  it  is  desired  to  run  the  station  on  tho  battery  alone,  without 
Lbo  asBiaUnce  oi  a  generator,  coil  1)  is  cut  out.    This  cuil  may  be 


varied  in  strength  by  a  rheostat,  according  to  the  size  or  number  of 
the  generators  which  arc  running.  The  operation  of  switching  Uio 
Ikuttery  and  IxMistcr  un  to  tho  line  is  as  follows:  Tho  three-way 
switch  is  put  on  tlir  middle  stud,  and  llie  battery  circuit-breaker 
close>l.  'liie  biitti'ry  wilt  probably  ntund  at  ipiilv  a  diffi<rvnt  voltage 
from  the  'bus  bars ;  the  booster  i  which  is  on  open  circuit)  is  then  run 
tip  and  the  coils  A  and  It  arc  cut  out,  coil  V  being  left  in.  'llie 
liooKt«r  will  then  be  found  to  give  a  voltage  exactly  equal  to  the 
differenei.  Iietween  the  Iwittery  and  the  b«n>,  and  the  tlirco-way 
switch  may  therefore  be  thrown  on  to  the  booster  xtiid,  cniiipleting 
the  battery  circuit  without  a  spark.  Kinully,  roili  .\  and  1)  are  put 
in.  and  the  operation  is  complete. 


A  BTBEBT  LIGHTING  PHOTOHETEB. 

With  the  variuus  iniprosemrnts  which  have  recently  been  made 
in  gas  burners  for  street  lighting  it  is  dally  beeuiniiig  of  more 
importance  to  In-  able  to  ilet<  riiiine  the  relative  merits  of  gas  and 
electricit>  as  an  illiiminiiiit  for  Rtre«-t,'«  and  open  spaces.  Tlie 
Kverett-l'Mgcimibc  street  photometer,  which  we  illustrate  herewith, 
consists  of  a  neat  wooden  box,  with  carrying  handle,  containing 
a  portable  'l-volt  accumulator,  standard  latnp,  volttiieter  and 
adjustable  photometer.  In  designing  this  apparatus,  use  has  been 
iiiaile  of  the  principle  first  sugge«le>d  by  Mr.  .\.  t'.  Trotter — vix., 
balancing  tho  illuiuinatiou  to  in  measured  against  that  derived 


TuE  EvKBETT  Ei^ctuue  SiaeET  LfuuTivo  Puotouiitui. 


from  a  standard  elcctnc  lamp,  varied  according  to  a  well  defined 
law  by  means  of  a  hinged  screen.  Various  details  have  been  worked 
out  in  accordance  with  the  siiggestinns  of  Mr.  H.  T.  Harrison,  who 
has  carried  out  a  great  numb«-r  of  tests  on  slrei-t  lainp>i. 

Kxperienco  has  shown  that  an  extremely  reliable  slamUrd  of 
light  is  obtained  by  means  of  a  -i-volt  lamp  workeil  olf  a  small 
acciiinulutur,  the  condition  of  which  is  at  once  seen  by  means  of  the 
small  voltmeter.  The  iiislniment  is  provided  with  two  scales,  and 
has  a  total  rauKe  of  from  O  nOl  to  2  "  candle-fe«t."  Uexidea 
measurements  of  illmiiination.  the  actual  candle  power  of  .ttreet 
Iniiips  in  any  re<|uired  direction  can  also  be  readily  determined  by 
means  uf  this  upp«rntu«.  It  can  be  used  either  stantling  on  tli« 
^Tound  ur  ou  a  Iripod,  as  preferred. 


THE  DOOLTON  WATER  SOFTENER. 


Mt»i-rs.  ]>oultoii  &  Co-.of  I.iuiili<  tli,  S.K.,  liaM;  s<!nt  us  a  di  scription 
of  their  patent  water  softener,  which  is  di-signod  for  heating  with 
either  exluiusl  or  live  steaiii.  We  give  a  drawing  ( l''ig.  1 )  showing  the 
general  itrritngi'Mient  of  this  appnrntUK.  Water  enters  through  the 
regulating  valve  M  and  the  ball  viilvo  13  into  the  wheel  lh>\  A,  where 
its  force  is  utilised  to  drive  the  motor  I>  actuating  the  shafting  and 
gearing  E  and  the  stirrer  at  the  bottom  uf  the  nMtgeiit  taiikt'.  This 
lank,  which  liolds  a  day's  supply  of  solution,  is  filled  each  morning 
from  the  «liip-cork  II,  and  the  softening  malerinls  are  iiii\eil  in  it. 
The  water  fi  oiii  the  whci  l  box  .\  is  delivered  into  the  mixing  tank  O 
BimulliuKously  with  nululion  from  the  lank  C.   The  mixluro  goee 
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Jowu  the  pip«  R  to  the  bottotu  of  the  settling  tai)k  P.  wliich  is 
triiverHed  by  the  exhaust  »tcani  pipe  K.  All  the  ninieriiiU  are 
depout«<1  in  this  Unk,  find  lh«  Hodvncd  water  fOf^aei  thmii)(h  the 
standpipe*  HS  contained  in  the  steiun  roiiipiirtiueni  X  and  riton 
Uiruii>;h  the  tlltir  bed  to  the  outlet.    T1>e  tank*  C  and  V  are  pro- 


aeMCNT  TANK 


quantity  of  ro-n|;ent  i<  supplied  to  a  definite  qnantity  of  water,  the 
re  agent  (allinK  into  >h«i  month  Rboot  Q.  The  water  aiid  re  agent  are 
mixed  together  by  being  whirled  round  tho  atanditig  outlet  V.  and  the 
water,  mixed  with  the  re-agent,  i»  led  by  the  pip<'  K  to  the  Uittuni 
of  tlir  (ettlini;  tank  as  alreadv  explained.  ShonUt  the  iinpply  of 
hard  wal<T  ci'OJie  the  Iwx  (i  will  be  emptied,  thus  allowing  the  float 
\V  to  drop  and  clojte  the  rc-ajjent  vhIvo  L.  The  supply  valve  above 
the  motors,  seen  in  I'ig.  1,  in  uIko  iw-tuated  by  a  float,  in  thin 
rase  placed  in  the  settling  tank.  Thewe  softenerx  are  now  in 
I  nan  at  the  City-road  and  Wandsworth  stations  of  tlic  County  of 
tjondon  Kle*'trir  Supply  Co.,  at  the  Krith  station  of  the  West  Kent 
Electricity  Supply  Co.,  the  Avonbank  and  Temple  H«ck  stations  at 
I  Bristol,  the  Ualh  Corporation  electricity  work*,  the  works  of  the 
Hove  Electric  I.ighting  Co.,  and  is  to  be  installed  at  the  St.  Andrews 
works  of  the  Klectric  Supply  Corporation.  The  outputs  of  the 
softeners  at  the  Teniplo  Back  and  Avonlmnk  stations  at  Bristol  are 
8,000  and  .'>,0(X)  gnllonH  per  hour  re»pccti\  cly. 


CORRESPONDENCE. 


PLAN 

FlO.  L — Pua  A!CD  ELKVjkTIO!!  nr  nol'I.T<>N'.-<  WaTIR  SolTIKMt  »OB 
HIATISa  KIT8  EsM.\t  iT  OB  I.IVI  iiTlitU. 

vided  with  sludge  cocks  .1  and  T  for  cleaning  purposes.  When 
heating  with  exhaust  sti'am  the  large  pipe  K  nl  ihu  botlum  of  the 
settling  tank  should  bo  replaced  by  two  or  more  siiiiilnr  pipes  of 
smaller  si/o  if  preferred.  When  the  heating  is  by  live  steam  onl^-, 
on  the  other  hand,  the  pipe  K  and  the  strniii  chamber  \  am  con- 


Pio.  9.~llixixa  Afpabatcs  nc  DotXTOii  Watib  SurrExn. 


delisers.  and  a  steam  jet  is  introdnce<1  into  the  pip«  R.  The  second 
illustration  (Kig.  2)  »hows  the  details  of  the  mixing  apparatus  with 
its  automatic  cnt-otT.  The  hard  water  entc-ra  through  the  pipe  M 
to  the  rc^mlating  box  (land  pass's  out  through  the  shoot  in  frontofthe 
latter,  in  its  passage  raising  tlie  float  W  and  conse<|tiently  opening  tlie 
re-a^eiit  l  alve  I,  to  an  amount  proportional  to  the  quantity  of  water 
passing  through  the  box  U,  The  re-ageiit  is  supplied  through  tlie 
pipe  U  and  tlie  tank  Y  and  the  regulator  N  lo  I..    Thus  a  definite 


TIIK  HLOXDLOT  N  KAYS  ONCE  MORE. 

TO  THB  KniTOK  OF  THE  ELECTRICIAN. 

SiK  :  Ii  is  a  matter  of  relief  to  Tintl  that  mauy  French 
physicists  are  coming  round  to  the  opinion  that  the  allejied 
N-rays  are  really  <lue  to  sonio  ]>sycho]ogical  distnrhAncc,  and 
not  to  any  c.\t«rn.il  or  ohjcctivo  cntiae. 

It  is  tlc-sirablc,  however,  that  Mens.  Bloiullot.,  iMjarin;;  in 
mind  the  nikny  diflicultirs  iind  troubles  which  uther  wurker>> 
have  cx|K>ricnco<l  in  the  cmlwivour  to  reiwut  his  cx|ierimcnti<, 
ehould  |;ive  an  answer,  a  clear  and  definite  answer,  to  a  single 
and  a  simple  tpiestion.  lie  Iiuh  tuld  lis  repL'at4;diy  tliut  must 
people  cannot  see  the  efl'ect-s  whii  h  ho  has  descrilM-d  ;  ami  no 
(loiiut  it  ia  well  known  that  the  extreme  viulct^ray^,  for 
instance,  are  visible  only  to  a  few  sjiecially  endowed  una  gifted 
individuals.  There  arc,  as  we  know,  people  who  can  see  into 
the  ultra-violet.  Hua  Mons.  Blondlot  been  able  to  prove  to  the 
siiti5fa';tion  of  others  who  have  not  been  suHicienlly  intluoiu-ed 
by  what  may  possibly  bo,  and  Mons.  Blondlott  himself  will 
not  deny  the  possibility,  un  cnthuslaiitic  atnio«]iliere  which 
his  e.\°|ierimentii.  his  pcrs<mality,  and  atnmg  convictions  have 
created  all  around  him,  that  he  can  «ee  these  phenomena  him- 
self ?  That  is  the  one  point,  as  it  seems  to  mu,  that  ought  to 
bo  dceided  and  answered  in  one  way  or  the  other.  Mas  he,  in 
other  wonla,  been  able  to  see  the  oflects  which  ho  has  <lescriheil, 
when  those  who  have  visited  hi.s  laboratory — assuming  that 
they  were  coaijielent  judges — were  allowed  to  manipulate  his 
load  pcreens,  nidiat-paper  screens,  Ac,  and  were  his  observa- 
tions iu  such  ciniimstances  consi.stent  and  in  accordance  with 
the  results  which  he  had  otherwise  obtained 
y  when  he  or  his  colleagues  were  the  ones  who 
made  the  tests  1 

Mons.  Hlondlot  has  tulil  iu  (hat  some 
English  scientists  liave  been  in  his  labora- 
tory, but  that  they  could  see  nothing,  and 
he  attiches  little  im|mrtaiice  to  this  fact, 
liccauso  ikS  he  8up|Kwed  their  vision  was  not 
Konsilivo  enough  to  detect  the  variations  in 
intensity  of  his  phosphorescent  screens,  varia 
tiona  which,  us  he  has  told  us,  in  some 
cases  amount  to  •'iO  per  ccut.  of  the  oiiginal 
himiuo^ity,  and  which  it  is  not  too  mucli  to 
ni.>|ie.  Cells  and  Teutons  alike  should  be  able 
to  perceive,  unless  they  arc  partially  blind.    Hut  be  that  as  it 
,  iiiiiy,  the  ijuestion  really  is  whether  Mons.  Itlondlot  himself 
'  has  proveil  or  can  prove  that  he  sees  these  elTcets  when  others 

I make  the  expr'i  itaent  If  That  is  the  question  to  which  he  has 
given  no  answer,  although  it  is  umloubt-edly  the  point  ii|>on 
which,  as  I  take  it,  the  whole  difticnlty  rests,  and  u(>on  which 
J  evidence  of  the  objective  or  external  reality  of  the  elTett  or 
'  ctFects  de|iend9.  1  luive  seen  one  of  his  |ihotographic  plates 
which  shows  two  <lifforent  inten-tities  most  distinctly,  but  tho 
record  I  fear  <locs  not  prove  the  reipiired  result,  because,  as 
has  been  repc.itedly  |)ointe<i  out,  the  mcthu<l  of  alternate 
e.x|Kisure8  with  a  screen  does  not  eliminate  the  ncnsoual 
c'lUation,  nor  the  power  of  suggestion  on  the  one  hand,  whilst 
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on  Uw  oUior,  the  prewnoe  of  »  metallic  screen  close  to  a 
vwy  aiull  ipkik  would  KlBidaot  to  alter  Ha  brightness  hy 
tha  accompanyiDg  incrguo  of  eapwitf,  if  the  ■cne&s  bis 
enfficieiitly  close  to  tiM  tlnrk.  Lwtljr,  the  fut  that 
iiubiHly  has  been  able,  m>  tw  M  I  m  ftware,  to  oUun  a 
satkf*eU)ry  iihoUjgrApbie  recont— and  I,  too^  I  may  add,  have 
tried  |M)nutaiiU|r  to^ivt  the  cfrcct,  though  trith  iug»tiT»  ntudU 
—^how*  tbit  if  on*  oould  get  some  indepondflnt  cooflniwtion 
oltlMOjroobMTVitions, which  Moo«.  Blonolot  hiinoflf  asserts  to 
bo  th«  most  seuitlTe  test,  should  at  tiny  rate  thou  feel  we 
had  something  to  go  ui>on  and  at  last  reacln'l  tlio  solid 
ground  of  facts.  Btit  until  this  is  douc  it  seems  iiilu  lo  discuss 
the  matter  at  much  greater  lc'ngth.~\ "  u  s  .v.; , 
Cavendiah  Laboratory',  Doc.  2.     Juh.n  Bituch  Buhiuc. 

TO  TIIK  KlUTOK  OK  TlIK  I  IAN. 

Sm  ;  I  think  i!r  ;irti,:lo  on  "  Klettric  IWor  Pl.tribntion  in 
South  Wales,"  coaUkiued  ui  the  current  iwue  ot  your  journal, 
will  lou'l  *o  a  wrong  impression  as  to  the  action  of  the 
mains  charging  apparatus  installed  by  Fori-anti  Limited  at 
the  Troforost  rower  House.  The  metal  spiral  mentioned  as 
constituting  the  uou-iuduL-tivo  resistance  which  is  inserted  in 
series  with  the  eaUo  to  be  charged  is  made  of  copper.  Its 
IO»Mt;inre  negligible,  and  its  function  is  to  conduct  the  current 
froui  tin:  tj  rminal  to  the  iron  electrode  which  dips  into  the 
Water.  The  non-iudocUro  resistance  iafomifld  bjr  the  colamiu 
of  water  themselves.  The  dimensioiu  of  th«  tobaa  have  been 
•0  ehooen  that  when  lUod  with  ordina^  water  tbe  ccaiatanoe 
ia  anffieicntly  great  to  enmm  a  Mitiafact«ry  acHom  of  the 
amnratua  oo  amr  ordiilatT  hogtli  of  oable. 

I  would  alio  deranr  to  U)«  atatement  that  the  principle  of  the 
tbingis  the  same  as  that  introiluced  by  Mr.  Partridge  and  put 
intopractico  by  him  at  \Vill«s«lcnandoUowherc.  M  r.  Partriilgc's 
apparatUM  is  H.iiiiPtliiiiL,'  rjuir.j  ili'1ovi-ii'.  Tin'  Nimplr  iion- 
in(lui;tive  cabie  Lliaij/iiij-  rcHistain  i  w  i>  iii>"  i!itri.(liii  id  bv 
l  et  rauiti  Limited.    Yoiuri,  &t, 

Mauchestor,  Dec.  2.  Cumu.KH  C.  GAUUAlil'. 


LEGAL  INTELLIGENCE. 


Tramways  Purchase. 

In  tiu)  Court  o(  Appeal  (the  Manter  ol  tbe  Rolls  and  I/onl*  Jiutioes 
SAUag  aaA  Ifathaw)  flitaite  jndgetiMat  wtsMlfind  inttiu  aotion. 
Th«  hels  o(  His  aaae  wm  set  vat  in  our  last  iRsii«. 

Thr  \f  AHT!^U  OF  THE  ROLLS,  io  nMn^  judgment,  said  thequeation 
t.ir  Ji  ci ;  im  a  under  S«clion  4.H  o(  ths  Tramwara  Act.  1(*70,  and  was 
wrhetliet  th«  porahasiag  authority  wiis  io  take  over  and  purchaw 

a  d«iwt  aituated  Reonraphu  iiKy  outfidc  the  jiuiLba-ii';,  suthoritj'i 
ilUtricl.  Bir  Bramwvtl,  iii  tho  special  eaae  ataled  br.biiii,  h»A 
in  a  very  elaboralu  niaooer  doMiibad  wUr  the  fbgtM  aeailti(MH 
of  thia  depot  and  the  purposes  for  wUeh  it  wu  mil.  and  he  Ihm 
forniDlite'l  ctrtain  cnn  'luaiijuj  with  TCTpwt  In  it  In  onlnr  to  tiring 
tJic  d-jj>c>t  viitluii  tho  wction  U:e  cfnipaiij  i;nJ  u>  ^hu*  ihai  i".  wan  suitable 
to  and  uiMd  b;  them  ior  iheu  uitdert&Kuig  within  suclt  liisir'r't.  The 
puMhaaing  nothorit;  contended  that,  having  regard  to  tho  ■itiint.ciTi  of 
she  depot  and  of  tliie  eompanj'a  near  of  it,  It  eoutd  not  bo  ticid  ii  .\ 
matter  ot  law  to  be  suitable  to  and  used  for  their  undertaking.  There 
had  been  eonaiderable  oontroversjr  a*  to  whether  or  not  the  matter  was 
ras'pii  bffnrr-  th--  aTtviirator  ai  a  qtiMtlmi  f-t  luw,  The  r^.myrin}-  illtct-I 
tiuil   llli'   ijilrslicii    Win   Jiiill  will!  liy  linr.  |.ur(jly   A-   01. c  1.1  (iii.I,  Htid 

tlml,  ihni  mimg  »i>,  hv  having  found  as  a  fact  that  the  depot  ua^ 
suitable  to  and  uaed  vitb  the  and«rtaktaig,  that  HjuUnc  was  e  n 
clunive  and  binding  up<m  the  parties.  It  ■semea  to  his  lotJ'thip 
that  the  arbitrator,  having  >o  minutely  oei  out  all  tbe  clreuQi- 
stances  surrounding  the  cniie,  treated  the  question  as  one  ot  law,  and 
it  was  open  to  the  Court  to  now  deal  witli  the  casi-  on  thitt  fooling.  It 
was  imimrtjinl  to  notice  that  in  order  to  get  to  tlie depot  in  qaimtion  from 
the  Council'^  district  it  was  neocriiiary  to  firnt  pass  over  Iho  main  liii«  ot 
the  Salfurd  ConatttiMi  tmnaafa,  and  then  amt  a  spur  line,  the  drjiot 
itself  being  witbia  tbe  distriai  ot  .Salfoed  Corporation.  T\\f  Council  wid 
that  t!:i'  Conipsny  were  no*,  in  it  i.c-iitii  ri  !n  t^rni  ihi  litfi;  [/:  u  . 

filJii  r  tl:.  S  ilfiird  CoiponitMir^  riiiiiri  hn.-  ,r  tlio  ^por  lirir  ,  tlitr.j 
tore,  as  the;  coold  not  sell  that  which  would  enable  the  depot  to  i>«  usieU 


wtibte 


dSMi  Wae  not  suitable  to  and  used  by  them  for  the  undertaking 
lis  we  msaalng  ot  the  section.   Whether  or  not  tbe  company  could 


pa-"'  the  right  to  a>e  the  Salford  main  line  was  a  <)uc»tioa  upon  whtLh  he 
would  express  no  opinion,  but  it  was  perfectly  clear  that  whatever  ri|;htN 
Uisjr  pniatswd  «jih  nmui  Io  that  Una  those  rights  did  net  sitend  to  the 
Hat.  That  hiii«  sei,  the  depot  elsar^  eooM  net  ht  nM  ie  be 


suitable  to  the  undertikini;  within  the  meaning  ol  tbe  section.  The 
oompany,  in  Ills  opinion,  had  tailed  t:>  >h<>w  conclusively  that  tliere  was 
an  obligation  on  the  Diitriot  Council  to  pay  £Vt,iM>i>  in  resyeotof  that 
depiil,  and  the  appt-al  mu»t  he  allowsdt 
Tbe  Lords  Justices  coacurrei). 


Undergronud  Electric  Railway  Oo.  of  Londoo  (Ltd. )  and  the 
Comffliaaioners  of  IiUgnd  Bevenne. 

r>n  TiiesdaT  this  ca»o  came  before  the  Court  of  Appeal  (Uie  Master  of 
'Im  K  \U  aoJ  Lords  Justices.  Stirling  and  Mathew)  on  the  appeal  of  the 
i.-ummusioiMis  fiom  a  judgment  oliUr.  Jnsties  Channvll  in  favour  uf  Die 
oompany.  IJha  aHllsB  was  laisad  in  the  ^sna  of  a  special  case,  and 
tbe  qneaeioa  hi  issne  waa  aslo  the  aneaiit  m  stamp  dotv  payable  by  llie 
eompany  under  the  agreement  by  which  it  acquired  control  of  the 
Brompton  A  riceadilly  Circua.  the  Cluiriog  Croas,  Euston  A  Ilampftead, 
the  Great  Xortbeni  X  Stran  t  hk  I  tlis  B.A?i  Stri  ct ,(  Watprlno  Railways. 

The  facts  ot  tin-  ivl-i'  wiTi'  ,!iv<ri  :;:  <i:;r  r..:Jl!'  'if  Ajllil  I'L'  {[•   '.".i  I 

At  the  conclUHiuii  i>l  Um  tuKumeiits  their  lucd^liips  reviiaed  the  deci- 
sion ot  Mr.  Juatice  Channell,  aod  eateisd  Judgment  for  the  Crown  for  the 
amount  claimwl. 

Mr.  ItOHKILL.  K.C.,  for  the  company,  asked  (era  ^»fU  «ienit!«n 
V  L  h  II  view  to  an  appeal  to  the  Houne  of  Lords. 
A  siay  ol  exacntioa  was  granted  for  one  month. 


J.  BakeweU  k  Co.  (Ltd.). 

Mr.  Justice  Warrington  on  Tuesday  heard  a  snimnoaii  asking  lof  the 
removal  of  Mr.  Jo:^pb  Uakewell  (alio  wa?  statadto  ba  the ((Oasotsr  and 
managing  director  of  the  company,  and,  with  hie  Itanilyi  tbs  leilgsst 
shttreli',Ii!i  r)  from  the  po-iitkia  of  liquidator 

.Vl'si  itMiliii;-;  llii'  .ii'liiiml-  lili'd.  hij  lordship,  in  giving  ju  li-m^nt, 
ralcrml  to  a  report  which  bad  b««a  made  lij  ao  a«oountant,  and  aaiJ 
that,  M  eiqr  the  Isaat,  It  «ae  an  tmCaieanMe  rsvett,  and  ii  maotioatd 
natlers  which  leqaiMd  le^oiry.  The  eeoaectkm  el  Ur.  BakcwsU  and 
his  family  with  the  company  gave  rise  to  ii  nerious  consideration  as  to 
whether  tie  wa*  a  proper  ]>i'n>on  to  continue  th<!  lii|iiidation.  It  wa*  not 
saUsfsclory  that  when  matlem  were  broujiht  U-fore  the  liquidator  which 
demanded  invealigstion  he  !:hould  meet  them  by  eiiiresHini;  bis  willing- 
neHit  that  the  court  &houM  inquire  into  them.  Tuere  ought  to  Iw  a 
liquidator  who  waa  not  io  such  a  |i>sitii>n  that,  in  Order  to  cb  hie  dn^. 
he  mu^l  eoOM  to  the  court  and  arik  what  that  duty  was.    He  WeaMgWOt 

the  a(pli«idieei  anointing  Mr.  Slaalsir  aa  liiiiiidator. 


Milne  T.  London  Oooatr  Oooncil. 

At  Westminster  (London  >  County  Court  on  Wednesday  flaintitl  sought 
to  reCHivcr  £M  damages  fur  pcrxomtl  injaries  tliniagh  nUlBg  flMA  OeS  et 
the  Council's  eleetric  oars.  Plaintiff  alated  that  iibe  flotared  an  skelde 
car  at  Camberwell  to  go  to  lilack/riara.  At  Pooick. street  two  passengers, 
in  the  absence  of  the  conductor,  who  was  on  thu  top  of  the  car.  rang  the 
bell  The  car  estopped  and  they  alighted,  and  witness  followed  them. 
When  about  to  i«leji  oil,  the  coaduetor  blew  Ills  whistle  and  the  car 
Jilted,  and  nlaintin  was  thrown  to  the  gioond,  sustaSniitg  iniuriea. 
.soMiaiitthBlUfeeatMiHaltiyeiidense  was  given,  and  hie  Uenooreald 

Ion  Chnnir  OoueR  WHO  to  he  eemiatidBlsd  "  on  the  I 
MiigeBt  men  Ihej  emalMed  en  tbet?  tiaBwaj  senioai" 
ThejarjtDandlorplafiitar,andjudg»ent«aeenlsfedfer£Mavd( 


the 


Irwin    Dublin  United  TramwayK  Oo. 

At  Dublin  on  Monday  h!  !  i  !i  t  i  ■  1:1  i '  i  I  .Uniici^  and  a  spcjial 
jury,  plaintiir  {.Mr.  John  Irwin,  thairiiiAn  ol  the  Dublin  Eleetric  Lightinil 
eonunittee)  songllt  to  recover  £.'>ii' '  damages  lor  injuries  suntained  through 
the  alleged  nssIigeneB  of  dcfcndanli,  wherebv  tUe  horse  attached  tj  tin 
vehicle  on  which  plaintiff  driviiii?  alippiji  and  Wl  and  plaiotiil  WM 
violently  thrown.  IHf '  v  l  .nts  lietiicd  neKligmsOOr  ffaatH  WIO  hj  their 
negligence  that  the  road  beearae  slippery. 

.Mr.IKWIS  said  on  I'eb.  10  he  wjii>  driving  on  a  vehWa to  Woatland- 
row.  His  driver,  a  careful  man,  noticed  the  setts  in  the  tend  wen 
gUsteniog.  JiiHt  an  he  thought  that,  the  horse  eame  down.  As  a  rviuilt 
ci  the  accident  he  nui  unable  to  attend  to  his  bu^ines.  for  three  or  four 
weeks,  and  aft«r  thai  only  partially  for  some  time.  Incr-i's  examination 
he  said  the  slate  of  the  .-^triyU  was  not  Oi  badaa  it  wason  i\u-  tr.im  tracks. 

The  driver  ol  the  car  also  gave  evidence.  He  said  tht  tiM.d  was  very 
K'  easy.  He  said,  in  aneemr  le  a  enestion  bom  the  Jndee  m  to  his  eon- 
ditlon  on  tbe  day  of  the  tall,  that  he  waa  dllehig  the  Lighting  committse 
00  Ibatday.  and  tbe  momberi:  were  not  fond  ol  giving'  any  drink. 

Alter  the  evidence,  bin  LOBD.SIIII'  said  he  would  leave  the  c*--*  to  the 
jtiry,  and  (h«  <urv  loiuid  that  tlis  a«i^dent  ronillcd  from  the  dangerovs 
snd  iti  iif.  (  iiidiiion  et  thaioelwaj  between  the  tiaet  nils,  andawenM 

ptaintitl  £.5  damia-<.?t, 

Hajapahlie  t.  Bradford  Oorporation. 

Vt  Loeda  AnBizes  on  Monday,  befoic  Mr.  Justice  Darling  and  a  jury, 
piaintiit  sought  to  recover  ponipensatiun  fut  personal  injuries  from 
defendants  riaintift  an  outside  |>ns!idng«r  on  a  trarocar  between 
Mamiingham  and  Sallaire  In  the  cootso  ©(  the  journey  the  cars  pMS 
from  tin'  llradfor !  tn  th?  >1M  Vorkehife  tftHtm.  Tbe  uelle}  Wins  in 
tlic  latter  ln»ianc«  u.  uv<  liU  iiigher  than  ott  the  Viadhini  eyeteait  tha 


taollejr  pole  Ml  and  atruok  the  plaintiO. 
After  bearine  the  ovideaee  the  |nrf  n 


ataidMior£UOli 
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HUNKaPAL,  FOBBIGN  ft  GBNBRAL  NOTBS. 

APPOnfTMENTB  YAOAMT  AMD  FILLED. 

Fllinil  TVntrict  Council  require  a  workinp  pl.'ciricn)  pnpinccr  for 
{■  iialiliii  il  ri  fuse  denlnictor  unci  electric  liirliS  ni;  -t utimi.  I-'nrlliiT 
iiifornmtiun  from  Ui«.>  clerk  and  Holicilor  iMr,  l.mi.  '  (  lirkiniH.  *it 
whom  applications  bv  I>cc.  17.    Sc<>  iiU.>  n    1 1  . •  n U.  'in n:. 

liclfavt  TniiMwsvs  and  Kl<X'triciCv  ••oiunuiti  f-if  |iiiri'  an eii*ttieal 
dt«lributini;  S'  msI.iii;.  H«lurv  JTil*)  i^m  :>iiii  •.m  Aiiplicatiotu  to 
ihe  cilv  cU'cirir.il  1  rv:it;i  .  r  i  \(r.  Vicsor  A.  li,  MtLwin-a)  by  Dec.  15. 
See  ivdvriii^.  iiii-ir. 

Walthfkin.ittiw  DiHirici  t  juiitu  require  an  eloctrkal  BDjiutvr  and 
tntmw«y»  manager  to  take  churge  of  ilieir  •iMtrieHghtiaff  Ktid  li^;ht 
ntilway  u9dertakiiu;4,aalarjl'4>JU  |iw  uuuiiii ;  abaftlnfficiapL-rifi- 
<biiti nlnnr  Ji9Up«r  amuun.  AMiiMliota  to  ehik aad  MUoilor 
(Ur.  C.  Sidna;  Watafiii}     ttooa  Dtt.  W. 

WoroMter  CorporailioD  nqnira  m  eleotrioil  eogiiiMr.  Salary 
jiO(li,ttiiaf  to^OOOpwannwn.  Affliaatioiia  by  iMt  inat. 

HonImis  Coniwil  nqmie  «i  aamtonl  oi^giiiwv  Avpli««tion» 
Bioon  Dm.  IS. 

A  Mr  woriw  nperiatmteil  iaiaqiuied  Iw  BeUutCUjrtiiMinmjm. 
8«)aiy  £W0.  AppUcattoiw  bgr  iman  16ib  inat. 

\n  aMistant,  with  factory  cxporieiiee,  i»  wanted  in  tlie  electricnl 
en^inctring  department  o(  the  City  and  Guilda  Cimtrsl  Teclinicnl 
CoUk^,  £slubiticm-njad,LoadiMi,b.W.  Salaiy  JClSa  S*a  AdTtr- 


Mr.  A.  T.  l;,'^'k.;lt.  electrical  clerk       u.iil,^  „t  V^i 
bcvn  appointed  l>urou|;h  electrical  engineer  ut  per  bu:iuiii, 

rising  by  annual  iiicrcinonts  to  f-i'iO.  Mr.  lieckeU  wa»  formerly 
U5i«lant  electrical  engineer  nl  Vurk.  It  waa  alao  decided  to  aiipoiut 
an  tuwiitUnt  engineer  nt  JtlOO  per  anntua. 

Mr.  P.  J.  Swinnry,  Uitrton-cm-Trent,  haa  twen  a|ipiAited  jnnior 
Mnttont  at  Ii«nU>  electricity  worku  at  €100  per  annum. 

Mr.  H.  NawMKnb,  o(  the  South  Londou  El«ctric  Supply  Corpn., 
haa  htm  afpohilad  aUIt  cogbiaar  at  Falhaaa. 


AitaB  — Tliu  Council  bavv  MCeptcd  the  oiler  of  the  Metrupolilitn 
Etesttie  Supplv  (\\|:({u1vaace  £V>f)06M  <'S2  pei'  ceiu.,  repayable  in 
ftS  jrwre,  for  ok'Clricity  Rupply.  M  the  ne\t  meeting  the  tMling  np 
of  the  imlance  of  tliti' loan  rei|uired  ( (."JiMKM ;  will  be  conetdered. 
Banctiiin  has  ulso  been  asked  for  borrowing  tlO,(X)0  for  wiring 
linmigeii  and  the  supply  of  electric  fittinifii,  ikc. 

AlfeBtiBa.  The  "  lleview  ol  the  lti».  r  1*1  ilu"  ^tri1  s  that  the 
Couitiwreial  .Tiidgv  biw  onli  red  the  (\>ni]>  unn  Ali m m  i  1  :  I'laatlan- 
tiriidi'  K.leetrifidiid  \n\  lliieiin*  Ayrea  Munieimtil.  niiii.  i!  ifl'i.'M'i'<l 
igold),  beinc  the  amount  of  the  arrears  of  the  Ciiiiin  il  ^4  i  laim  of 
u  per  cent,  lux  upon  the  grtitin  rrcciptx  of  the  company  tor  energy 
■applied  to  tramway  conipiinie-i.  The  company  ur^ed.  without 
avail,  that  they  were  not  liable  to  pay  the  tax.  a*  they  del  nut  make 
iiaa  of  the  anliaoU,  bat  auppliad  ennaat  to  the  tnmwi^  coiupanivit 
through  meten  at  the  power  honie. 

Buenos  Ayres  rublic  Works  Department  iMomnumd  that  freah 

teiidero  be  invited  fur  un  eleelric  IraiUWajT hatWMU  VUm  MitfO  «Dd 

Villa  Lrquixtt,  Ortuza  niid  I'evoto. 

AmtraUsia  — The  "Aurtralian  Mining  5!tandant"  staloa  that 
the  Xorth  I'erth  i\V.  .\iistialin)  Municipal  Council  have  coniicnted 
to  the  extcniiion  of  the  I'trth  Kiectne  Tramways  (I.til.)  into  thv 
Council's  area.  A  portion  of  th?  exlensi  ).-!  h:\s  tn  ti.'  coitiplotr  i!  m 
two  years  and  the  whole  in  four  year«. 

A  bill  haa  been  inlroduced  uit:>  lh«  LsjjisUtlve  .ii<MmUiy  to  gi.e  locai 
aothwitles  poweia  reUtiaf  to  the  lieenaingot  cuj  and  drivers,  and  to 
permit  promol«r)i  in  a^fTM  with  losal  auhorillet  (or  pajfing  a  peieentage 
of  receipts  in  Ucii  of  raii'n. 

Th«  Victorian  (iov«rnm«nt  Itave  inlrndufed  a  bill  into  the  LegialRtivc 
.^4«embly  to  oxtlioriae  them  tn  r^m'ttrnrt  :in  rl^ctrle  atnet  lailway  ItODi 
St.  Hilda  4S.  Melbourne)  t:>  liri  'r  n  1.  luih  The  <.'Mt  of  dw  adl|B«. 
inclodiog  rolling  stock,  i»  cutitnauNl  at  £n.ii;!j.  3». 

Kew  SoBth  Wale*  UoveiBuient  nriloay  deparliMai  have  dteldad  to 

adopt  the  RKrne  «vst*m  of  train  lli(hliB(r.  fo*  lnliodMtkw  of  deelrlc 

Svilri' >  K;r  trie  I.  i^htin,-  c  ii.Multeo  recommend  the  City  Council  to 
undertake  further  extension)  n<  the  electri  ity  uiidetUkinK.  and  to  iiro- 
mote  a  bill  aathoristog  the  borrowing  of  not  more  lliitn  i:'.i.~ii>,0(M>.  The 
cilj  electrical  ergineer  Mr  T  Uooke)  has  prc"^ntcd  a  r«j)Ott  in  which  he 
dioapprovea  of  the  apparent  diepo^tlion  of  the  Council  l<>  confine  cxti^n- 
(iotis  to  the  city  proper,  and  advocates  the  extension  of  the  niainn  in  the 
Iniwdiat*-  fuldie  whc-rcvfr  ihfi'.'  i-  n  :nii.l  !m  both  public  and|  ris:iii 
|jjh'ii--t:,  iif  il  is  lifiifil'li!  M  l.v  iriL.111-  fur  l.otli  iitirposcs  at  the  *ani' 

Newt'jWD  Coancil  recently  approached  .Hvdney  CouooU  with  a  view  tu 
thatlaaMelltMtaiaf  Mewtwviikir  the  tftf  Ohilriei^daBa(taimt,bat. 
(heintlar  haviBK  MM  Wll  to  abtoiuMa,  as  oltte  hai  now  begn  aidnmtted 
by  a  local  syndicalc  to  e^lalilisb  electricity  supply  and  refuse  dcstroclor 
works.  At  the  outset  lOO  arc  and  KX)  iDcandcsoeot  lamps  (itgK'egatlDg 
lM.tfO  cp.)  woold^be  em^m«d  loc  itraet  l>^tuw,Jntpe(M)dii>il  exist. 
Inf  4H  taanHdaaaMit  tftf  itti§t,  wUib  gifacnly  H,SS0  lUDntoatan* 


The  fltreel  lighting  and  reftiM  deetneUea  wonM  be  carried  oot  for  £2,100 
p«r  annan,  the  estimated  capital  cost  being  £U,000.  and  the  promnten 
stipolate  tor  pcmiisaion  to  orect  overhead  wires  for  prirate  lightinK  and 
power  TOpply,  and  ootuent  to  kwp  their  (■hirt-e;  (-lual  U>  thus.-  i  f  Kyilney 
Corporation,  the  period  o(  ttii!  concr'ai^iiiu  to  U  l<> uars,  at  rx|iii»tion 
of  which  time  the  Council  »u.ilJ  ha\e  thr  right  lo  |jutchit;i-  or  r<^ni  «-  for 
afiirth.?r  liiycii;.    The  offi  r  iiiiH      :i  ri-d-ritii  t3  a  eomm.lt  tr. 

Atlttoa  aadw-Ityile.—  Tlii't  orporatioii  and  the  Oldhum,  iUiIiton 

Hjid«£iMtTic  TramwAV  Co.  ( I  .td.)  have  miairad  llio  agrveiuont  by 
wfaidi  fba  Conioraiiou  supply  the  whole  of  the  onergy  for  wotUu^ 
the  tramway  for  14  year*,  eommewcing  nest  July.  Xbe  comfmy 
already  oae  over  HOOiOOO  iroiti*  per  anmun,  and  we  learn  that  they 
have  recently  es|iteawd  their  entire  satistiu-tion  with  the  supply 
given  by  the  Corpacation  dnring  the  past  six  years. 

Barking.  —The  eonstmotion  of  tlw  Coiuicil's  tramway  (authorised 
by  their  190'2  provisional  order)  to  link  up  the  East  Ham  and  llford 
ConneiU"  systems  is  now  procpedins.  The  new  bridge  over  the 
Itoding  and  the  widening  ■  I  unuiii-  r  bridge  over  l^ifonl  Water 
have  been  crti!»^i!..i»>d  A  iin  lL.  bms  yet  to  be  constructed  Over  the 
railway  lit  1  lu^ui!-.  un  !  :tiiil  lliis  is  done  the  ears  will  itopttMdl 
end  of  vi::  K . ;  ri  iir-rniiL:  I'll  i  j'H ->t>iiuiT«  will  transfer. 

Bormondsey  i London i. -  lli<'  ivicnii  il  •  [it;iiuir  i\lr.  \V  II. 
Vincent)  submitted  a  report  to  tiit;  C  ouucU  on  Tuesainy  :<,.  -.pc-cUng  the 
breakdown  at  the  generating  station  on  Oct.  iSO.  Mr.  Vincent 
report«d  that  at  12:IB  pan.,  when  No.  1  bahtuccr  starting  switch 
wM  beiag  open-ciromted,  on  ahtttting  down  the  luUancor,  an  an 
started  on  breaking  the  field,  catidng  a  ahort-rircuic  aoraas  the 
outer!)  of  the  itwitrii,  fusing  tlie  awitcn  parts.  From  tho  manner 
in  which  the  switch  is  fused  it  would  seem  that  the  lualerial 
which  insulates  Uio  curront-carrying  p«rts  from  the  constructional 
parts  had  in  aoiiio  manner  liecome  defective,  thus  diminishing  the 
redi'tancp  to  lr;tl;;ii;p  from  one  pole  to  ibn  other,  fn'iiin^  a  heavy 
ll..'U  ...f  iMirr^'iit  to  [liiss  niiimontarily  belw..  ii.  .^.iijiiU;un';)  :i-lv  the 
uutouiatic  BWitt:£i.  ni  So.  1  dynamo,  which  was  ruiiiuiig  hi  the  time, 
opened,  but  on  pntting  tho  machine  again  into  circuit  two  coils  of 
the  armature  were  found  to  have  broken  down.  This  was  due  to 
ibeatmfaitfaKiiwnon  tli*  anuatUM  at  UMmooMBtof  theftiMngof 
the  balaneer  ewilisb. 

The  committee  of  tho  whole  Council  reported,  expressing  dissatis- 
faction at  the  circtitustancos  imdcr  which,  iillhough  the  original 
contract  for  supplying  and  laying  caUoa  thioogh  the  Harrejr  and 
Coiiiniorcial  Ducka  waaooly  £610.  Oa.  MM., the  nctuil eoak haa he«B 
Hs.  Od. 

Biimia<hUII.--On  Wednesday  tho  City  Council  unanimously 
decided  to  proceed  with  t'  . -'r  liill"  for  the  construction  of  ailditional 
iriuuways,  Ac. 

Bearnemoath. — On  Tuesday  the  Cotiucil  rf  j<>ck«!l  a  nsotiun  to 
mil  the  tramcara  on  Sundays.    It  has  also  bi  i  n  ili  >  uli  il  in  t,  to 

light  the  main  thoronghfares  by  eli-^ftrir  liu'lit  un  Siitnluy.-..  us  it  ia 
alleged  tlm:  tlui  would  entail  additMi.iil  Siimlny  luhoiir  at  ilu'  (  ij:  - 
poratiiiii         1  n^iiu'  station.    The  «tr<.^-l*  are,  howtvei,   iti  be 
"  i.liimiM;Ui"i '"  tviiii  giis  1  11  tboso  days. 
Bradford  Technical  Collage.   T':-  ili-itrilmtiou  of  il-ploitt*.-  and 

prizes  was  made  b;.  I'r-i-".  S,  1'.  Tli  l:ir,t 

Alter  staling  that  he  was  convinced  tJie  College  was  working  on  right 
linn.  Fn(.  Thgn^ien  deliwed  en  addieac  on  leehniaat  JUnoation." 
The  phrase,  he  eall,  whalever  It  meant  in  general,  meant  eematldnff 

diffcteni  in  every  trade.  He  (v^ntra^tc'l,  for  in^l.-vrce,  the  dev'Tre  of 
knowleeii--!'  aihI  Itaidulk  i:i-<:L-r.iar_v  tj  a  .lit-ct  iiu-tai  wor^-^r  ui^xinit  tin- 
cmp!r>v, .!  in  A  i:1i>'iuieaJ  laetory.  Teebnical  edocatioD,  in  a  word,  wm  the 
t^t  i  iv  '.f  ptact^A'-;  of  trades  in  the  light  of  the  scientific  principles  whioh 
i;n<:oi  IiL,\  tiiLiii,  Ekiid  also  of  the  allied  soienoea  which  could  bo  app!i»4l  to 
tliu:u  In  the  coDipvtition  of  the  world  tatifla  had  absolutely  nothing  to 
.1  s  it  vi-i  brains  which  must  tell.  Train  the  brain,  then,  to  do  its 
thought  Tli.i  car?f!  of  the  urii-erijities  wae  that  l!,ry  triinea  nti-n  without 
respect  to  lise  (uliir-j  ai'tilicmi  -n  of  their  kilowl*ilf;>i.  H.i  ali-o  wivmoi  lli-' 
study  of  political  eoooomy,  and  dwelt  on  the  need  of  greater  Ikiiuilityto 
enable  Engitsh  munohMSlaian  te  dmngt  Wtth  the  ohanghig  times.  The 
lecturer  inxUneed  the  praeUee  of  Oeraian  and  Ametiaan  manufacturer* 
bnnking  up  obsolete  machinery.  In  tills  respect  he  advised  tho 
markinR  down  of  the  value  of  maohinery  and  tools  at  once.  As  an  illus- 
tration he  i|iivt»l  U>e  balnnee^lir-ets  of  two  allied  Cierman  firms.  The 
tir-^1,  a  lamp  work».  contain'  1  iu>mB ;  Bite  1:23,0(10,  buildings  £48,000. 
work  in  hand  £\-2,()>tU,  raw  iimleriiil  £l2.iW0,  toolu  and  mwhlnes  £1.  The 
same  timi's  mashine  worki' Iwlance-sheet  showed;  Hit  lIi  h nuO.  build* 
iogn  £191,000,  wort;  In  hand  tlW.OOO,  raw  material  J.llu,iiOU.  machineo 
Is.,  tools  Is.  He  rnncludcd  «IU»  a  plea  for  an  all-roand  ediwati0n« 
which  ihoaid  r  1,1.  liuratttte,  moahi,  the  MfiMOMnli  of  HtcMHy 
eiercijeg  and  good  games. 

Bridlington- — IjisI  week  llie  Council  iieci(U-il  to  t.ike  up  a  loan 
fit  l;"2(j,.|Hl  for  'J.>  vt  ar"  iit  I  p  r     ii( .  per  moi'tm  fur  electricity  supply. 

Bnry. -On  Tlmrwhiv  1  1  1  11  r-.-ii  i  1  i.f  i  .iuils  delivery  in  con- 
nection with  tilt  Corpoiuiiuu  tiitvui.'  iMum  i  .^  wiis  iiiaugtirftte<l. 

Ohelaea  (London)-— A  report  i-  :o  in  ...lit  np.  il  il  lu  .m  cli-clrical 
engineer  (nt  a  fee  of  15  fnirjesv!)  as  to  whether  it  would  be  nioru 
economical  to  put  down  in  k|i-  irdcnt  generating  plant  or  to  take 
curreitl  from  Chelsea  r.lectricity  Supply  Co.  for  )i|ihuttg  tho  (M  oposed 
yubUelmtha, 
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Cheltenham.  At  u  un  i  tinR  of  the  Council  on  MoniUy  the 
Li^htjiijj  <!<!imtiitti  I- prcsriiri  :i  ;.  rrpnrr  fontnining  a  ft  ri'"!  r>"s^?- 
Ititions  passed  for  tlii  ir  fii;iir.j  L-iii'liim  r, 

Th«  ne»  oltairnian  (.Mr.  Ley  \\  ood).  in  moring  tbe  adoption  al  lUu 
•fPMt.  mid  il«M  IIm  intCBtiM  to  toil«>w  loyally  tha  MammieDdiitions 
of  lb.  iMBM  EMnlNirm,  who  nMaOj  raportad  on  tha  degbkity  under 
takifiR.  fxe*ft  in  rrpflxd  to  tha  eitobliihment  of  a  depreciation  fur. J 

Ala  .Snj:ri<in,  the  farmer  rhainnan  of  tbe  eommitt«e,  comtn- nt-:'  !  >ti 
the  fact  Ibnt  Mr.  S-.>inbarne  had  heard  the  case  for  the  opponentt  of  the 
•iMMcHjDBtetaking,  bat  had  omitted  to  sire  either  tbe  old  committee  or 
th*  mgillMr  tn  opportunity  uf  explaining  matters,  with  the  result  that 
he  had  donribed  as  ••  rei-lile»»  "  cxtcnBiona  of  main*  five  «t  tbe  nix 
iniitaiK«B  in  which  the  revenor  from  them  waB  W  per  cent  upon  their 
oatlay.  He  believed  the  electricity  undertaking  would  be  remiioerativr 
in  the  future, 

DaTOnport. — An  inquirj'  wiui  hid<l  Ust  ncek  inio  the  npplicntiun 
of  tho  Corporation  for  sanction  to  borrow  47,1).">«  for  rxttiiBions  of 
the  electricity  works.  Technical  dtttniU  were  •.'ivcii  by  the  borough 
electrical  engineer,  Mr.  J.  W.  Spark. 

Dndley.— Tucuday  a  long  discussion  arn  f  mi  the  ncotn- 
niondation  uf  tlir  Trimiway  end  I.ishtinf;  romn  .-iM  'n  iipply  for 
«  loan  of  Jl%il,000  to  oover  c-xc«im  expenditure  i>ii  the  clcclricitv 
undertaking  ind  to  pMviae  ■Uittonil  gmmamg  pbatt  to  wtcnd 
the  tuain»,  he. 

In  reply  to  oriticisma  of  the  (chemc,  tbe  chairman  of  the  Ooromrtn' 
(Aid.  Dimm)  eaM  thai  about  £h,000  had  already  been  upenl  in  proviilm,' 
m«:ihii»M7  pr<'viaUBly  agrecil  to  by  the  Council."  The  priue  of  14.  per  unit 
U'  ill-'  .jcul  iraniway  compuny  had  been  fixed  by  tl>e  Board  of  Trade,  and 
M  the  consumption  by  tbe  conip«oy  kept  tbe  machinery  at  the  power 
mUon  constentiy  oBBlogwa  Um  ttaaiMUoD  |icon4  to  b»  tlw  B.oit  pni. 
BtaMe  part  of  the  unmrteklBK. 

Mr.  H.  W.  Hi-oHKi  Bald  the  Riosa  profit  la«i  venr  was  e'|uivalent  to 
H  per  cent,  on  the  capital  outlay,  and  with  the  exception  of  Kxeter. 
Unddcrsfield,  Leeds  and  one  tir  tno  riY.er  pl.^ci «  tbst  vm  tb»  b<»9t  return 
in  the  country.  When  the  r re ^.  nl  .u  riiiK'-in'-nt  ran  nv.i  t>i.  i;  .ard  of 
Titad*  woold  ooDaent  to  an  inereaae  m  the  charge  to  the  tramway  com- 
faay.  Tbiir  mmMatt)  mm  owriwHed.  Hw  npoct  mat  adopted,  and 
»iiMhitMaulaTDnrofapp|yiiiiKfivniieHoatothalMniai»as^  to. 

SnmbarUm.— It  waa  reported  at  the  County  Coannl  meeting 
last  week  that  nugotiatioiis  uero  still  prorer-ding  with  theCftladiOiiiui 
Wftter-l'ower  I'.lictricity  Co.  as  to  their  scheitw  for  gaDentttDg  elcc 
tricity  at  ImcU  Sloy 


Bcclef.— SnJietion  to  a  loan  of  £."..jU  lor  street  WO  Ughtiug  Um 

been  obtained  by  the  Council. 

Ediaburgh.-  It  wa«  decided  «*.  On  Council  liio<'tin(;  on  Tue^iUv 
to  extent  the  ele<'tricity  mains  tn  rh,  (    i.iioelot  e-tatc. 

The  chairman  of  the  Klectric  Lighlina  committer  ;>!r  StevenHon) 
oplauied  that  it  was  proposed  to  enteod  their  ttnAvf  :■>  the  Uith 
taaiidary,  and  that  electricity  shculd  bo  Bopplied  by  I.eiUi  Coqwration. 
who  would  pay  to  EdinburKh  'd.  per  unit  for  the  loae  of  the  nmin«  and 
BCTvices.  Ihe  result  woold  be  that  in  the  fiial  j<ar  thej  would  practi- 
Mlly  pay  their  way,  and  it.  (h  -  second  jmrnOBld  have  »  aUght  Wofit. 
The  priw  would  1*  L  hur-d  a  the  Irtith  lato.whMiwaa  U  Mr  unit 
more  titan  the  EdinburRh  rate. 

It  ha*  beandeelM  ta  t^gij  for  a  further  loan  of  £{M),OU0  for  eir.  r  i  ■ 
exirationa,  Mr.  Slafanaoii  axplainin«  that  the  oapitul  wa*  npct,f .  ar>  -.u 
enii»'!«  the  dermrtmcnt  to  ke«?p  pace  with  the  ever  increasing  demand  for 
ei< .  tn.  jil  ciiviKv,  and  the  suoeeaa  of  the  nndertakiuK  amply  warranted  it. 
TbjT  hod  power  to  borrow  £nfiO,Ooa,  and  their  t'^h^^  s  upiul  expenditure 
to  May  l.>  X'^i'i.XSr,.    Their  ealimal"!  c  ui  n  .1  expenditure  for 

the  eorrenty«ar  was  £<'.0,^-iO,  making  the  (oul  t"JOn,ir,|-,.  or  t•^«,l.->^;  in 
ezMH  «<  tha  amoiiiit  for  which  conaent  to  borrow  had  been  obtained. 
The  addttloaal  loan  would  be  xumciant  to  carry  them  on  for  probably  the 
next  two  years,  and  brought  the  amount  Baneticmml  up  to  £'.lM,(*(kK  For 
the  past  year  they  had  an  increase  of  over  1.000  consumcre,  upward?  of 
100,000  »-e.p.  lamps  had  been  added,  and  the  output  had  inerea'^  ij  In- 
jUKHMWOmlla,  tha  lailgcst  increases  ailicc  (lie  undertaking  wn  ^  lu  i  in 
WIN  had  alao  been  etreete<l  a  further  reduotioa  in  coat  of  prod  union, 
wlueb  now  atopd  at  0  per  unit,  tbe  lowMt  xaaoid  ol  Mjr  nmnidpal 
UDdertakillg  at  the  kind  in  the  kingdoOL 

Sdnenton.  Tl  !■  r'i-^^rict  Council  held  anullior  spaeiill  ma^ttDg 
on  rriday  to  funh,  ,  <  v,r.sid<tr  the  oflcrH  received  froni  the  Koitfi 
.MctrorTrhtiM  ri,  ,i,.,  1  uu  v  Supph  Co..  Foot. ^  A  MiJne,  the  Indus- 
tnnl  J.i  -ir  , ,  nil-  i  ,i  ,  iitwi  i.i,  N  irn  ,ial  Klectrie Construction  Co  :  • 

lo  a  motion  that  llio  offer  of  the  first  mentioned  company  be  ncccptcl, 
•namciMtraant  waa  proposwl  in  favour  of  the  National  Con«truction 
C-ompuy.  The  araendnMnt  was  defeated  by  11  votes  to  10.  A  further 
amendinent,  that  the  Council  ihooM  thMMMna  taha ataia  to  aapoly  the 
eompul»ryarea,wac  under  ditcouioawlMOtllaBaatlBRaloedndjirarned. 

Elootrlc  Power  and  UghtiBg  at  Olydebaak  Docks  The 

\\ork«eoiiiinitfen  of  the  Cljde  Navigation  Tnist  rec.uumends  ilio 
tru«leeB  to  cn'ct  their  own  tenen.ting  plant  for  the  siippK  of  el.-c- 
irical  energy  fortheClydebojik  dm'ks.  the  p.opo.iiil  lo  take  pu«,  r  from 
the  (.  lyrle  \  ..|I..y  Kleetric  I'otrer  Co.  being  eonniden  il  uiuksiruhle. 

Electricity  in  Miainf .— At  the  ineetingof  the  MvKorc  lleef^  A: 
Oeiieral  l.)tpJ»>ration  Co.  lust  week  the  chairman  i  Mr. . I.  Hnrvev, 
Jf.F.J  Slated  that  the  Rite  cIiommi  for  their  power  hoii-ie  wii^  elii»e  to 
,  '■'lef"''e»l  niaehinery  would  iiUo  -jenerute  power  lu  !»■ 
to  the  mine  to  optfriile  the  winding  engine  and  air 
t,  which  had  been  tirroiiged  to  work  about  lU  rock  UriU*. 


ElactTicity  ia  SmalViag  WorkB.^In  the  report  of  the  Cape 
Copper  Co.  it  is  stated  that  Nnxllini;  operations  al  Briton  Ferry  have 
proceeded  witiKfactorily  during  the  p»iiit  >ear.  Iniproveiuetiti  in 
the  eleeirio  power  pUni  have  be«D  affected  with  good  rosulia:  and 
«iill  further  econoniie«  will  be  taide  when  the  lutenuiooa  oow  in 

hand  are  eouipteied. 

Electricity  in  Steel  Works. — IVaat-  -  Tuli'  lir  Cnnstmciion 
.Syfiii.,  l>iultn(tton,  have  obtained  a  eontroei  fur  tlie  eonstniction  of 
a  InrKe  electric  power  station  al  Hell  lirnn'  Btcel  wurka.  Middles* 
bron);h,  which  will  lie  entirely  coiupoaej  of  patent  ateel  frame 
plates  and  galvuilaed  abaeto  on  a  KMiMirtioo  ol  concivtaw  The 
power  plant,  which  Will,  it  ia  aUMed,  he  on*  Of  the  laiftat  In  aiw  of 
the  indiislrinl  v«tubli«hiuenta  in  the  kingdom,  will  comprise  tnrea 
high-Hpood  direct-coupled  enghies  and  Kenorators  and  a  combined 
horii^oiititl  engine  and  dynaitio.  glviiit:  l.'iM  f.ll.P.  In  addition  to 
dupplyiiiK  power  lo  IWI  Hro».'  work*,  the  plant  will  a)*o  supply 
enerj".  m  li--  ml ; i  i'.iu:;  ('?rireMce  uleel  work*  of  I)«rmii«i,  l.ong  & 
Vo.,  ■•■,  '::.>  ■  I  i  II  uriiiiiKement  with  Itell  Hrc-  111  til.  Mi  itter. 

Electro  Hansonic  Society.— The  nf\t  iri^ikin-  r  i, n  will  be 

(hvei:  iliin  ; !  riday)  evenin;?  in  the  Imiii.:'s  Hull  u(  tlj«  Ilolbom 
lte<itauraiit,  with  Mr.  1-'.  U.  Nulder  in  lt«  tjiait  .  A  new  regulation 
regarding  the  laaerrin;;  of  chairu  al  these  concerinha!)  been  adofltad, 
as  follows: — "Chairs  may  only  be  reKcrviHl  np  to  10  mimiteata 
I  iclii,  Kf;cr  which  time  any  vacant  chairs  may  be  occupied." 

Brdiogtea.-^Tlie  lioard  of  Trailc  liave  deferred  the  qaestion  at 
Ihe  levocation  of  the  Oonmil'e  deetric  Kghting  order,  twtt,  for  IS 


PaBzttvwib— Xhe  Ceanel,  who  recently  acqnired  the  loeal  tUe- 
tiieity  wodu,  are  thMnlanad  wiA  an  appliratian  for  an  injimetloii 
restraitds^  thatn  ham  ceniaitUng  an  ailaged  nuiaanoe. 

MkiM  (baaiM).— Or  Iha  neonuneiidntiaii  ol  the  Lighting 
•onmiHtce  the  Connol  daeidrd  on  Wedneadaiy  to  replace  atraat  gaa 
lampa  with  Nemat  lanipa  at  an  eaUniatad  eoet  of  SUO. 

OlassOW.— On  Wetlncsday  the  Tramways  commilU-e  reaolTed  tO 
recoiiiuiend  that  the  salary  of  the  new  manaacr  of  the  tramwajB 
( Mr.  Juiiies  Ihilr.viupio)  he  fixed  al  A'H-'iO,  ri»i(nr  to  i'l  ,000  per  annum. 

Themana«cr  (Mr.  Dalrymple)  ha«  been  aiilhorined  by  ihe  Tram- 
Ways  eomimttee  to  proceed  at  onco  with  tin-  i-nn.struction  of  the 
tramway  e\ten.sion  from  rollokMhawB  Kast  t  i  i  iiiTnuck. 

The  first  annaal  dinner  of  the  members  ui  Ulaasow  Corporation 
electricity  department  lonk  place  on  Wedne-sday  evening. 

The  LonI  Provost  lijir  John  Ure  PrirarO»e;  was  in  the  chair.  Covers 
w»resrtfor-i20.  The  toa«t  of  "The  Corporation"  waa  propoeed  by  Mr.H. 
A.  Ma«er,  and  the  Iiord  I'rovost  replied.  Mr  W.  C.  Martin,  who  proposed 
the  toni>l  of The  Electricity  Committer  "  uM  l  t)i»t  al  the  end  of  the 
first  year  there  wore  10^  coDsumers,  and  l  iU  v  -u:  i1;t»'  win  :I..H-.it  The 
capital  expenditure  in  I-tySwas  VJl.OOV.  and  H>  years  later  it  bad  reached 
i:i,000,000.    Councillor  Willock  responded. 

Oloncester.  -LAal  wcok  tbe  City  Council  resolved  to  appl^'  for 
Mih  ii Ml  to  a  further  loaoof  £1S,000  lorextenaiona «( the  eiaetrieity 

utuicrUkinK. 

Halea  Owen.  —  Hie  District  Council  have  applied  fornn  i  vi.m  i  n 
of  I'i  tnonlitii  lor  conatnicting  the  tramways  autbartscd  liy  tiieir 
provisional  orders  of  1901  and  IMKL  The  Council  have  entermi 
into  an  nrmngement  with  the  Empire  Electric  Lleht  *  Power  Co. 

fill  1  li  11  1  111  their  powers  to  the  company. 

Hanley."-  it  waa  reported  at  the  Coniieil  nK-eiing  on  Tueiidny 
that  the  hovoiigh  eleotneal  angincer  (Mr.O,  A-CowellJ  had  tendered 
his  resignation,  to  take  effiict  at  the  expiratloa  ol  three  mmilba. 

Application  has  been  made  to  the  Local  GavemiDant  Board  for  an 
order  for  the  creation  and  issue  of  L'U,ir>l  HanleyCOrpavationAper 
I'l  l '  t '  <Ii:  r-mnble  stock  for  electric  lighting. 

HsBtingg  —  Hy  '21  vote*  U»  TO  the  Coanci)  have  decided  not  to 

|iei  K,it  till  <  ■'.  1 1  In  ml  ■  vstfiii  'Ml  till'  ['iiipi  ;i-d  Irani  ar»yn  on  the  liea  front. 

Important  Railway  Agreement.— The  Urc«i  WcKUtrn  llailway 
Co.  ia  aaeking  pariiamenti^  aathoiity  toeonainict  a  now  line  from 
Aeton  to  ShmhaRTa  Bush.  In  view  of  the  eleetrifleatiaa  of  the 

Metropolitan  fiaHwaj,lhe  (ireni  Western  Co.  wish  to  provide  tliem- 
wlveii  with  an  altoimtivD route  lor  their  City  pasaengcrs.  and  llien- 
fore  they  propose  to  arquire  a  site  for  a  liirge  new  terminal  sliilion 
inimeiliately  iidjiieent  to  the  Central  London  Co.'s  teniiiiiu.i  al 
.Shepherd  s  Itimh.  and  to  eoiislniel  a  eonnectiii^i:  link,  about  •  inilen 
long,  which  will  enable  ii  tliroiitili  »er\iee  to  lie  run,  not  only 
from  all  st.itiona  on  their  iiiiiiii  line  belwreii  .Veliin  titui  Heading, 
but  iilso  from  their  new  .\etoii  and  Norllioll  hriuieli,  which  connects 
with  the  ^iical  Central  sty»u-iii.  The  new  neliemc  will  bring  iVctoa, 
Ealing  and  the  whole  of  the  weaterq  auborbe  into  closer  towsh  with 
the  central  parte  of  the  inetrapolis  and  the  Cit^,  and  it  will  aim 
provide  nil  London  with  a  new  route  to  the  nvenide  and  other 
n  siirt-i  on  tlic  Oreai  M'e^itLm  hvsteni.  It  is  conaidered  that  kucIi 
an  iiieroiised  tvullic  would  be  obtained  from  tlie  new  connection  l\vil 
Die  Centriil  I^nndon  Co.  (eel  thai  the  capacity  of  their  line  would 
be  nndiily  ta\id  thereby,  und  tin",  luivc  tu-cordinf,dy  renewed  their 
proposal  fur  ei>iiv«  iiing  the  pri.:-  ni  I  ih  into  u  rirclo  (bv  the  eon 
structtun  of  about  >  uitlcs  ut  additional  line  to  «mbrac«  Liiveipool- 
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str»et,  fftnno;!  Btrect,  I.ii<1gitt«-litl1,  the  Slran<1,  CliariiiK  Cross, 
riccndillv  aiid  llainiut^rjuiiitli.  'I'liisi  itclioiiio  w<j|ilil  (pve  the  Great 
\Vi>st«rn  traffic  the  alt«rnaliroo{  tiniliii^  iia  way  intoCentral  London 
bv  trnveUitiK  la  cither  direction  on  the  circular  tube  and  it  wonld  aUo 
cjinble  a  iiioro  frcc|uent  service  to  be  i^ven  on  the  Ci'ntrul  Loiidun 
line,  ma  the  delays  incidental  to  reversinR  trains  at  "dead-oml" 
tcnuini  would  be  itltn^'i  ihrr  it  mm  od.  It  is  also  propo«ed  to  con - 
suucl  u  u«w  lino  to  AValthaiuBtow  and  L«>'toit,  luidur  <iie  UlU  of  Uie 
Nnrtb'SMt  Loadn  Bailm^f,  Una  temiilMaf  i3m  ehMa  «t  con- 
amBiMtioa  betwMn  tiw  tatomnt  futan  mI  At  ntnim  vntwn 
rnbnrb*.  Thew  tliiM  pnpoMb  will  ht  praented  m  pwlt  vt  a 
coniprehenaiv«  •dmnB  Ibr  impiwriog  (h«  oomraiinicitiiioiM  ot  the 
MetropolU. 

Irvtoe.— Tlie  CoimcU  on  TtMnnlay  r^•jocu^d  (by  cixJit  vote*  to 
seven)  a  motion  that  a  pl<-biacit«  of  UtO  n^mfttgVM  b*  t«k«n  OR  the 
ciueition  of  electric  lighting  for  the  towo*  vpon  wbiah  fha  ConiHiil 
had  tinmiig  decided  bgr  a  hife  ninjarit.v. 

TOaaiMUl  Ttiii  fMfiatl  opening  ot  the  mw  tlMtridlv  ataltM 
•t  Biver  Bnik  ot  tbO  tloetnc  liKhtini;  and  traiiiwav  worU  u( 
XihBMIIOek  Coiporatfon  tolt«^s  place  tomorrow  (Sntiinlnyl.  Tlu- 
opening  ceremony  will  be  performed  by  lAjnX  Howard  dc  VV'Mhleo. 

lOAd*. — On  WcdneMlay  the  Corporotiou  decided  to  pracMd  with 
Ibrir  apriiMtiMi  lor  m  fnmmaagl  oraar  KathomiDK  the  MMwtinietion 
t4  two  Mditfanutl  munway  lontca. 

Kaifh  (Lanes.)— For  the  position  of  borough  clectrieal  euginver 
Kt  a  eoiuiiR'ncifljj  nalary  of  X2SiU  ^iucrtjaung  by  aiuiltal  iaerMuonts 
of  £90  to  a  HMxinittm  ot  icason  than  wara  147  apvUeanta,  and 
oat  of  thia  nnmbar  th«  ElMtrieitjr  eontnitlaa  1uv«  wlaeudi  the 

followiut;  short  list,  frulu  uhoin  the  appointment  will  be  mads  :  — 
Mr.  W.  Ain»cou^h  (LeedH),  Mr.  H.  C.  Caldwell  i Altrinchami,  Mr. 

Hamilton ([.anoasterl,  Mr.  U.)}.  Uomby  (Itolton)  and  Mr.  A.T. 
Smith  (Bury  I. 

lalth.— .\t  the  Council  mafrtlnj  on  Tnaada;  tha  eonaultini; 
engineer  (or  the  train  way  s  ( Mr.  Ifore)  anlmitled  an  oatimat*  of  the 
coHt  of  rucunKt  ruction  of  the  tramway  nystcm. 

The  estimated  total  cost  ia  £ll.'i,OI.'>.  'liiedetail  .iri  <  ivtit  i  aJ  vvoik 
and  (Mdcrs,  £74,ls7;  37  can,  oae  larioklet  «ar  and  one  light  tower 
«anvB,£il-i.H70;  lar  d«fOl  «KM)a>3  oo«lbi«Miaiaf  aM  amtMariog, 
18,988.  From  tfao  ioW  of  ia  4««Mt«a  «lw  titlBoM  aaMBiil 

{fil*,*Wi  Ut  ba  derived  fram  tba  iaia  «l  oM  troo,  fcaiata,  can,  Aa. 

UttlaliamptOll. — The  Comieil  hava  declined  to  anteitatn  Hr.  L. 

^  '     ;     .  -  .      I ; '  [  t  hi?  erection  o(  electricity  works. 

London  Ucnnty  Caancil.^At  Tu>-<'lny'»  iiie«i4itM  it  w<i»  ajjroed 
10  loan  £1,366  to  Itattanaa  for  «tiwt  liRhtins  bjr  aleetmi^, 
Itvai  agiaad  to  eater  bitoan  nrranitpnient  mnk  theSoaChwHrlk  Ooaneil 

for  Bupplf  of  current  at  a  flat  rate  ol  li.  per  unit  for  the  lii|«)»^r  Krad.j 
^'hoot  at  Mhia  road,  Walworth. 

Stumlttf'diifttlum  of  Trttmtr  if}  f 'f.'.'/'«'r  Si^k, — The  Tlinhway*  coinniitteo 
rrporled  thallo  view  ol  the  rn  ix--  i  itontof  the  Council's  electrical  tramway* 
onleitakinf!  It  i«  ilexlrable  thai  ibe  varioas  parts  and  detailx  of  the  rollini; 
■tock  and  plant  b«  xtandardinid ,  and  that  twfora  farther  orders  for  material* 
WMe  given,  ttandard  Mmple;  and  pattemt  *hoaM  be  prepare  J  of  all  tlin 
variooii  parla.  By  posseaeioc  it;  wn  v.ntvTn  .  the  ('oiun"!!  w.inl.Hi,  r  n.il'Ii>d 
tohare  oa»linK*iiupplied  dic' t  f  '  I  ii  i  .k.M  -  foun  j  un  l  :iri;-hi  il  m 
its  own  wtKk«ibo|ia.   Tba  committee  eeiimated  the  cost  of  preparing  such 

SipflcA&iMmb  at  Snb-MMtim:  ~  SmMen  was  civen  to  a  fnifhir  espend  i  ■ 
tare  nf  £r,'iO  for  the  supply  by  tte  British  WcctinKhome  Co.  of  highaad 
111  V  i<!ri  ion  and  exciter  awitehboards  for  Kiephant  and  CasiIs,  MewCnMB 

and  Camlirrwi'!!  ^tib-sliitjonri     the  CiiKiicirs  tramways. 

TntuiK  i  i'  Tin  Iii^hwa>-  cij!tiiinU-  L  reported  thnt  the  purcha'^e  of 
the  ttnderlakiDy  ul  Ilia  Luuduu,  I  vultutd  4  Greenwich  TramwayH  Cn. 
had  involved  an  expenditure  of  about  i:l,000  in  exce-is  of  the  ratimatc- 
(Itf.l.'JOOI. 

Uglilitt))  KinfliUiii/.—  Tliia  fine  llioroughfure  i*  tn  1  •  lixh'ril.  fur  il« 
Ilolbom  section,  by  Kit*,  the  L  C  C.  having  K^ct  j  i'  i  mi  offer  <>(  the 
fiolbom  Conucil  to  iiipply  gas  columnsi  free,  gratis  amt  for  nolliiii)!. 

London  Powar  Bills  — At  Shoreihtrh  Council  meeting'  on 
Tuewliiy  it  was  rcport(  .l  'ly  'he  l.ijjiitini;  committee  that  Shr  n  ilitrh 
anil  other  iiietropuh-iui  b. mn^hs  had  been  scheduled  by  »  nim' 1 1  .  } 
eWctrie  powur  supply  ci^uiipajiieii  iu>  part  of  the  area  in  wiiaU  tliev 
won  asaking  aothon'ty  to  supplj'  electrical  ettcr-^y  in  bidk. 

Tba  eeamiittte  advised  that  tlieaa  aehemM  abuuid  lutve  the  terious 
eonsideratioo  ot  all  Bomaili  Ooaaeila  and  that,  U  po<Hliite,  jeini  aatton 
Mhould  be  taken  to  protaet  the  intuMl)  of  Ifnnldpal  Eleetneiljr  Suiyly 
I'ndert«kjjii"i 

It  was  .UriiJcd  to  :t  coi:<.  :,-nL-e  of  the  MetTri)>olitan  ComMllsaod 
the  IiondoB  Caunij  Cs>uni.4l  tu  cuiutder  the  Atep*  lobe  taken. 

MitrylaboBa.  ~  Mr.  Councillor  K.  Ii  licbenhamhaafaeeara-alaeted 
chftiritmn  of  the  Electric  Hnppty  romiuittee. 

"ihe  l''lDanc«  coiuoiittec.  m  Uitir  repurt  pn-»cnted  to  the  t'  l  iti  il  In.', 
evetiina.  recommended  that  ^u^li«>n  Iw  uidtcd  Iroiu  London  County 
Oouneil  (o  permit  the  first  infitalnient  of  principa)  for  tba  npnauotof 
tba  £4n3,H(io  borrowed  (or  electricity  Mpply  purpoase  to  ba  made  at  the 
upiration  of  three  years  from  date  of  burrowing. 

The  report  of  the  Electric  Supply  committee  presented  la»t  evening 
eailad  attiotion  to  Uie  ia«t  that  wvernl  eompaoies,  ineltuHjg  the  Uetco- 


politan  Eletftrie  f<appty  Co..  had  given  statutory  nelbia  by  adverticemeat 

at  th«!i  intention  t^.  apply  for  Faili&'ueritiir"  povfn  to  eupely  elpotriiity 
in  vaii'.ius  j-iart^  oi  thp  ijietii if:<.^li^.  itje'u:i]Ti(.^  iKp  iririni;:!]  uf  S'.  Miiryl*. 
bone,  and  it  was  reaomLueaded  that  the  Council  take  all  QvceMaty  tleae 
to  oppoM  all  bilb  presented  to  ParHsnMi  BttMBg  famttoauniyalaMna 
oorrent  wltbin  the  borough 

Marriage.— On  Dec.  1,  nt  the  puriah  church,  Uarnes,  London, 
Mr.  i^dwin  L.  l*op«,  diMribution  etieijicer  to  the  L.C.C.  tramways, 
waa  BWiried  to  FhtmNO  AdA,  saMM  dangtaar  of  lib  C  H.  Owlaa, 
Scarth  Ffoaae,  namM  Comnvon.  The  bmutihil  pnaant*  !n«1uded 

those  (rri!':  thi  hr-vi       ■..      '     ,■       ^intion  »tn)T4. 

Metropoiltan  Blectin.  ftamwavs.  Thf- Crioklewooil-l-ilKware 
electric  tramways  havt!       ii  ■■y-i  m  il  fur  tr;ilii  ■. 

Middlesborontll.— On  Wednesday  Councillor  C.  Uonuan  wua 
re-elected  choinnan  ai  tha  Elaellie  Ugfating:  comniittco  tat  tfao 

enanin^  year. 

The  borough  eleetrleaJ  engineer  ( Mr.  H.  H.  Taylor)  reported  that  doriag 
November  01,000  uniu  were  told,  oompand  with  6ii.O00  for  thaaaR0« 
^pondioK  period  ot  ht*t  year.  The  ioaaoM  «as  ^l.lMM  and  Iba  axyansw 
1 1 -.7.  iigamat  £<ii»  and  £3tS.  The  oott  y«r  aoil  HM  t-N^aoaipaKd 
with  laid,  laityear. 

MoBieipal  TelaphOBy.— Koumemonth  Corporation  decided  on 
Werh^esday  not  to  proceed  with  their  proposed  application  for  a 
in  iiiitipal  telephone  licence. 

Mnaaallnuth.— The  oOiciol  insptction  of  the  vlectrie  tramtrsja 
taken  piftcc  to  day  (Kriday). 

Natal  Imports.— The  value  of  electrieal  flttinga  uupartad  into 
Nata)  for  the  tirst  nine  months  of  IWM  vaa  /tibfiOO,  Oompand  vith 

£«l,tNX)  for  the  same  period  of  ISN)8. 

New  Oahla  Rtaimar.  -  A  new  cMa  stcitnu'r  wivi  launched  frotn 
thii  Low  Wdlker  Vnnl  of  Me»»r*.  Swnn,  Hiiiit*'r  nnd  WiRham 
Itichardson,  on  the  2'2jid  nit.  The  veiwi'l  i»  Ixiilt  lii  the  order 
of  the  Telrirraph  Coii-tnirli'ii!  ,V  >fnitifi  r'.:iiti-i>  Ci-.,.  f.tr  whom  the 
same  firm  c;i:)-ii"n  t,  il  lij..  •■  m  w  M'f^iel  has  Ik-cu 

christened  the  '  i  luiibiia  and  ih  nearly  MKlii.  m  length  by  .ITft. 
I  <«.iin.  Her  engines  arc  of  the  twin  screw  triple  expansion  type  and 
arc  deeigiU'd  todrtve  Uic  \  essel  at  n  speed  id  I'i  knots,  oud  is de«i^ia'4l 
far  tfataalaiqio  taakm.  At  the  launch  Mr.  K.  It.  Lneaa  taipnaentad 
tha  MnMra,  tha  dtflatoniu<;  ceremony  bein;,'  perfiWHMd  by  Mn. 
Lucas.  Thsza  wara  aiao  pratent  Capl.  Cats,  Mr.  C.  Slater  and  Mr. 
Oeorga  SeotI,  V.K.  (daii^iar  of  the  veesal). 

New  Zaalsad.— Chriatehwoh  City  r,  uncil  atarted  tlio  cupp(jr  oF 

electricity  in  Au^.  IWM,  and  serves  a  p>>puLitioa  of  43,000  over  an 
area  of  I  aq.  mile.  Tiicro  arc  consunierson  llie  umiiit.  .\t  ceU 
i-eriiw  deittructor  plant  fiirtno  n  part  of  thh  mnnicipnl  imdcrtnkinK. 

Christchurch  Municipal  Tramway  Board  will  eommcnco  wcrkinr;  Hie 
service  of  tramways.  33  miles  in  extent,  built  to  a  4ft  .-Jin,  ui'.  hi 
April  next,  tba  oontraatora  lor  the  electrical  equipment  ot  the  tine  being 
ttw  Blaairia  Oooalnatiga  Co.  Tba  SHviaa  wW  itart  villi  9t7  iBOtot.ea» 
and  19  trailert- 

Water  power  to  the  extent  ol  fi.OOAk.w.  Sit  likely  to  be  taken  from  the 
Waimakajiia  (ior^e.  a  project  beioR  at  prevent  under  tlie  consideration  of 
Cbristchurch  manicipolity.  Tito  pro|Km«d  file  for  Uie  power  bouse  is 
situate  3'i  miles  from  Cbristchurch. 

Paddiagtoa  ffaandon).  — A  letter  lias  beon  roeeired  by  the  Council 
from  the  Ccntrnl  Electric  SnpplyCo.  notifs  iii];  that  as  the  Coinicil  nre 
not  prepared  tu  consent  to  the  f'rantin);  cf  n  praviBtoiial  oitler  for. 
the  burouKh  the  company  will  not  proceed  further  in  the  inatter. 

Paicala  TraAe  on  Tramway*.— I >iiriii»;  tin.  pMst  yeur  ubmi 
'A'lO.OOH  parceU  were  carried  on  the  Hradturd  Cor|)omiioii  Tram- 
n  iyi.  which  nt  a  nnifor-ii  tfinr;,'"  '«?  Id.  pur  p;ircel  yielded  a  -jrosa 
iuiin.i'.l  iliooiiie  of  CM  r  tl.niM. 

HilhettO  DO  tpceiii  fnciliti. have  been  given  for  deaiing  with  the 
iraCBo,  bat  Iba  Cnmways  committee  have  now  dMIMt  Op  a  wy  onnpaa 
heniSve  Mbeaia  lar  the  approval  of  the-  City  Coaneii.  Under  tbfa  aotaame, 
nhiiib  will  come  into  force  on  Jan.  1,  njt  only  will  tramcais  be  used 
for  the  colb<ction  and  delivery  ol  the  parcels,  bat  it  hit*  been  decided 
to  purchase  thrra  l>e  Pi  tn  ch:^-  -  i^.  wbich  will  be  fitted  with  capuoiou*  vans. 
Tiicso  will  accommolfti''  thL-  pu."<  -Is  traffic  within  a  rodinsof  half  a  mile 
from  the  Town  Uall,  auU  jwirtcls  coming  in  on  the  oirs  from  the  out- 
districts  for  the  city  will  be  promptly  delivered,  and  those  collected  iti  tba 
city  by  the  motor  vans  will  be  lran«ferred.  Out-iide  the  hnlf-inile  area 
the  curs  cnly  H'.n  l>j  u^oi?  Tl:i-i will  h«  r  fnlfii'.  nfl  v  ^  :iinl  ^Inreroonia 
and  tHsr,;!  >|[lr.,  in  ■.iiij..m:-;  juir;?  ul  llu-  i  !l_v.  Tin-  ■..H!..  o;  i, i  i  liltion 
from  the  buti  ciliice*  will  be  performed  by  boys,  and  for  their  n*e  wicker 
trucks  are  to  be  providrii  fitted  with  loi'k'o.  Tba  CoipoiatiOD  will 
accept  full  re!ip,>n*lliiy  for  the  iwrccls.  i<ub)cct  tooertaia  oooditiaaa  at  to 
proper  |>acldng,  and  insuraoe,^  of  urticlex  of  Hpeeial  ralue,  Tha  fal^ 
will  collect  as  tiell  aa>  deliver,  their  operation*  exlendtng  to  halt  a  mile 
frt  lu  any  tram  mute  Tlie  cars  will  be  met  by  »!"'riii!  mes*en>.vr?.  who 
wll  convey  the  [mm  U  ro  th.i  central  depot  f  n  i^uru  lii  >i.- ilehvery.  In 
lieu  of  the  present  nniiorm  cbarge  of  Id  per  parcel,  a  kruliiu^d  -rale  is 
being  prepared  tixiiig  the  charge  aeoocdiog  to  Mm  weight  of  tlie  pnekngc, 
large  customer'i  being  favoond  with  reduced  ratef.  Aming.nienlii  are 
«l»o  being  made  for  the  interchange  of  parcel  -  wi'-h  tinn,R;n  in  towns 
and  villages  having  direct  oonnection  with  Drailr  ito.  m  i  ii  i  ntrnded 
to  eatcDd  the  Biadfoni  «pei»tiaiu  to  Oelverley,  Oingley  and  I'odwy. 
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Bipw*  mMMDgers  will  ht  abo  ftvaikbh  lor  llw  itStwif  of  ■iilMiit 
and  other  urR«n(  pnektM  «t  tnadalaluigM. 
The  above  i«  boi  ft  Kuf  ootUM  <ri  »  pmjMtvlilobblilwIrtoliim  nM* 

raiiijlication&. 

Patent  AmAndniMlV — Kotice  is  Riven  thnt  Mr.  Edwin  .lamrn 
I'roston,  (lirertor  of  .1.  Stone,  Son  \  fn.  'F  t<I,»,  erj-rim'crs.  iH'ptford, 
w'l'ka  leave  to  amend  upt'cificiUi m  nf  l  .i  t"  i  »  i  iti  i;t  No. 'iil.'JU.'i  of 
1HS>H,  for  "  iraproveinpiita  in  ({low  liuiiixti  iin<i  hol<ii  r«.  "  IVniciilars 
of  the  proposed  niiiendinent  nr«  •^ivin  in  tUv  "  Illustnited  <>t)'u  i<il 
Journal  (I'aients)  "  of  !)«<!.  7.  iitul  notice  of  oppo«itiiin  nnut  l>i* 
piv.  II  -.lithin  onu  cnl<Midnr  month  from  that  dr»le. 

Penonal.—Mr.  J«  CeL-il  Bull.  secTutarj;  of  the  City  of  J-^ondon 
Electric  L^^faliiig  Co.,  bam  hum  aiMtcd  »  vice  |imnd«il  of  the 
Chartered  Institnto  of  SeenlariM; 

Portsmontli.  Aftiir  ninaiderini;  ■  raport  frmu  the  tnunmjw 
niiin:iKcr  CSlr.  W.  11.  iipav«n)»  the  Traiiiuav!<  lointniuee  bare 
tlrri.lril  .ii;  l:  M^t  the  mtrQauction  of  half-pt  nnj'  (ares. 

BMdiog.  —  At  the  iaat  niMtiJig  of  the  Town  CV>uncil  an  elahorale 
leport  «a  the  wagM,  boon,  mi  cnndtitoDti  of  emplo.mienl  of  the 
motamiBn  and  eou4u«tort  on  the  mnnieipal  eli>clnc  tramwa,v»  atw 

presented  by  the  enyirifer  and  manager  i.Mr,  \V.  llinnn). 

The  report,  which  »TW  Bpprovc«l  by  Itie  Tr«niw».v«  cornmlttec.  and 
wlilrh  recommended  tbii.  no  nlteration  be  inadr  i»  the  lerma  and  condi. 
tlen*  tf  Berviee  o(  the  ira[j'nT. «,  wn*nduplcd  by  theCoundl.  It  waanlao 
decided  not  to  introduou  ti.toster  liekctnon  the  Irmmwny  system. 

Sotlth  Afiiea.  Tiu^  •'  Hritiiih  und  Soul)i.\fricaii  livport  (ia;  (  lie  " 
atates  that  a  third  dtintnictor  plant  is  being  erecltHl  fur  Joliaiiueaburg 
CSte  CtMueiL 

Slaam  tam  Ihe  two  tln»aj  InitatM  li  Uiag  mppUcd  for  Om  gwMntUea 

tf  electric  energy. 

Pretoria  Council  have  Rot  their  ptiblio  work*  l>il'>  ilu  >ti^:)i  the  Legis- 
littitro  Council,  which  empowers  tOam  to  nuM  Ji: I .OUQ.UOO,  iueludinij 
i:i  IS.OiXi  furiioiuiring  the  electric  Ugh^K«ttBifia7'eMMiOTllUig,wbich 
H  to  he  iv>n»id«nibly  extended. 

It  h«»  liet-n  uTunged  to  oan»troct  a  iMMd  inad  from  the  centre  al 
]S»k»btirK  :nn  the  Wat  Ktnd)  to  the  bead  •0:91  of  the  i^unt,  Itiind  Pro. 
pi ietnry  .Mines,  and  the  thoroughfare,  the  company's  ofli.cs  and  al£0 
vnrioo*  strct^  in  HokaburK  aro  to  lie  lighted  electrically. 

It  ia  f Uted  that  M  a  laaolt  of  tha  rvlosal  of  the  ratepayers  to  sanction 
the  expenditure  of  llOO^ISDaim  eilemlettol  tiM  Caps  Town  eleclric 
liRhting  Kyatem  only  ths  (Molraela  tinady  iiegmi  irill  be  completed.  It 
it  tttouwht'that  this  partial  Bospcnxlun  of  operations  will  only  be  leiiiporary. 

AnionK«t  the  projects  recently  nubmilted  to  the  Iiitercolnntal  tJuunril 
an  inii  <frt»nt  =rli  •ne  for  convt  rlioK  the  Tranavaul  railway  Iwtwe^tn 
Sprlnpi  and  K  i  iJf  i-it  i  .  ti.  electric  traction. 

Itis^tllted  (bat  .M^ftking  Council  ar«  ra>n<iderin);  an  offer  by  Harris, 
I<ee  it  Co.  (or  a  eouceesion  for  electricity  supply,  tha  CwiHOil  li  have  ib« 
iHKht  to  a»|atre  the  andertaking  after  seven  years  al  valuation  pins  15  per 
c int.  It  U  proposfd  tu  ch.u^'.j  1^,  '.Ul  per  rnjlt  T Current  (or  privala 
li^-liling 

Mr,  C.  F.  Parr  has  given  notice  o(  iuteutioa  to  apply  i'u-liamentary 
Mthoriljr  to  inejrporate  •  eeopee;  to  construct  an  electric  tramway  out- 
■iila  tita  Oocban  municipal  area  and  extendinK  from  the  Itmgeni  JUver  u> 
a  Jiualiaa  wlA  the  Corporation  lines,  and  tlunca  to  Piwipcet  HUL 
EVmnci  aie  aim  aought  to  lii^ht  ehrctrically  U)«  route  el  the  pnipeied  line 
and  an  area  coTerinc  a  mile  on  each  «ide 

Meafurs.  (iibson  llros.  are  imporlinik'  iln'  iimlri  uil  m  lunil  t  )r  tln- 
aquipioanl  of  their  Kimberler-lieaoonstield  tramway  on  Ou^  overiauiui 
>J<leM  The  I>e  I3eera  Co.,ino aopplf  evnentfor  lighting  UM«<M»<ivld, 
will  ebo  »Dp|ily  energy  for  werittag  the  ttarawara. 

Rn«t  London  Municipal  Council  decided  to  astwid  tbcirtmmva}* 
nt  a  cost  uf  £  l.-^T'*  and  to  siiend  £S,<NKI  apon  Ibe  alMtoiO  llghlinw  «(  ttM 
(jiiigney  and  Arcailia  districlii. 

Krugersdorp  (Tntnsviutl)  Miiniripalily  baive  under conaidnvlian  electric 
tramway,  electric  liKbtiog  and  water  supply  scheiuea  eatimatud  to  cost 
£300,000. 

ft  i«  stated  that  the  Oafe  Colony  Qowinmcnt  lUetiician  [^Ir.  J. 
D.uihani  i  takes  eictption  to  Romo  («ntur«s  uf  tbe  Port  Kli^abeth  muni- 
eiiwl  rlectri<^  lit;btinK  schemt. 

Messrs.  Johnson  A  I'hillipi  have  recently  inntallcd  at  the  (lex«nde 
ROld  mine,  llbodeiia,  a  pomp  direct-driven  by  a  20  n  n  iv,  two  phase 
motor  at  220  rolta.  TttK  capacity  of  the  pump  is  150,000  gallun^t  per 
'  hour,  with  a  head  of  40011. 

*     Diubaa  Corporation  have  decided  toparchaee  300  further  eabicribcr^' 
trli-pliiine  self,  Iwiogblft  the  total  ntunMr  authorised  op  to  1,000. 
'I  he  1  >c  Ueer*  Ok,  Kbaberlej,  art  pniduiiBs  m  WnliatlioiMe  turbo- 

,  H("*'<*tor. 

Ste|me7  (LotdW.— On  Wednesday  thu  Cunncil  dotiJcd  lu oiler 
111}  ubjcction  to  the  draft  regulations  of  the  IluiMc  Ollice  wilh  rifurd 
j  to  the  diBlrihntion  and  use  ofek-ctricity  nt  factories  aod  Ottier  pliiccx 
'  .wher*-  the  nunuul  working;  pressure  isgrcAterthan  250  and  lt<»  timn 

ti.'lO  VoItH. 

Stoiubildge.- Tile  Local  Govemmeat  Board  have  cxprcMied  the 
.  opinJiOii  thel  the  Midlend  Electric  Corpn.  for  I'oaer  Di»tribution 

does  not  podete  the  necesaary  powen  to  eiimly  electrioity  in  balk 
.  to  tfa«  Council  and  c«niM:<)ueiitly  hint  refllMd  to  aanelion  « loan  tot 

an  clbcii  ii'itv  Kupply  scheme  bnxed  on  Mk  agreement  bjr  Iho  ConncU 

to  lake  electricity  in  hulk  from  the  eoBIWnjr. 

BtmderUad.-  t)n  Kridny  Aid.  Kroee  waa  ra-olMlod  chslnnan  of 
the  Eloetrieily  and  Lightmj{  coauaitloe. 


HWMIi  —Tb*  Ttuaim^  fininmiiimn  m  Wcdnaedaj  refeneil  t« 
a  iinh-coraiiiillao  a  ekim  tbe  loeal  fae  eatuauiy  lor  Hhili  tot 
work  on  gaoinnbi«aidl(»£nebaeniiaeeeaitatBd1iytfaecfniitrueti«a 

of  the  traiiiwA)'!!. 

Switzerlud.— MM.  X.  Mallor,  A.  Tnhun  and  O.  HoDigcr.  of 
Soleui-e,  ha\p  her-n  (^mled  n  conccsjiioii  by  tlio  Swisj)  authorities 
fur  the  constnictinn  and  working  of  uti  electrical  fiiiilcniar  railway 
from  Oberdorf  to  the  top  of  the  WoisxenKlein.  Th.'  estimated  coat 
of  the  line  is  about  CiX.tKX). 

TotteBham. — At  the  mcetint;  of  tho  Council  on  Tuesd  i-.  i",  v>  -\^ 
reported  to  the  Ekctrieity  eotiiniittee  that  only  two  tu;  ii  - 
been  received  in  response  to  the  ndvertiHcnienl  for  offers  to  under- 
take the  supply  of  electricity  in  the  distru  t,  lUid  the  Cnuneil  were 
recommended  to  nccopi  one  of  the  two  allernative  pro|>ot»lr<  from 
the  North  ^letropolitnn  Kleotric  Power  Supply  Cn.  Ilefore.  however, 
entering  iuto  lui  n<;reeiiient  with  the  cjiupauv  it  WAi  d«£WtMl 
ndvieabieto  lake  iudepeinlcui  expert  opinion.  A  pnpoMl to  rebr 
the  matter  tieeb  for  this  puriH<r,e  was  approvod. 

Tramwaya  in  West  Africa.  -  V  tnunwny  was  to  have  been 
oonHlnicted  by  llic  froneh  I'uluuial  nulJioritie*  at  Dahotncy.  from 
Adjara  to  StiifU  talong  the  hugot  frootior),  and  a  eiim  of  £4.000 
waa  ael  eeide  m  m  Duilget  of  UM  tor  tlib  jmyeei,  with  which. 
ho^«  ever,  litde  woicfeBe  faM  ao  far  been  uailo.  the  cit^ooen  being 
still  busily  etnplojred  pieparini; the  road  nod  fllling  ap  the  awanip 

at  .Vdjara. 

Another  traiuway  |(rom  Whvdah  to  I.ake  .\heiii<'),  which  wna  a 
slurt  time  m;o  under  conaideration,  has  been  abandoned,  ae  eventtt' 
ally  the  rnilw.iy  will  be  couUnued  to  Ibe  point  where  the  ttuunnf 

XV IIS  to  have  nui. 

Undermand  Telecntph  OableS  — .Vt  th-?  meetin;;  of  the  New- 
castle on-Tvur  rVi  uiibcr  of  Commerce  on  Wpdnesifav  n  letter  WdS 
roiul  from  :      l  ^  ^tiuoster-Henerul,  which  •i  ai.  1  tli  u 

At  present  there  wa^i  an  imdeigroujid  talc^rapb  cable  from  I,andoo  10 
WanLmton,  while  between  Wanington  and  (jadliie  the  drawing  in  of 
the  aaUe  waa  appniaehinir  eompletion.  There  were  alio  nBdwtrennd 
wires  between  Manchester  and  I^eeds.  The  work  was  very  rxiNinsire, 
anil  the  Postmaster' General  feared  that  he  uii^ht  not  be  able  to  do  more 
in  tbe  next  l^nancial  yenr  titan  utilisi;  the  pipi-xi  now  being  laid  between 
Carll.'ile  and  Olasgow.  to  deciding  nn  futiin-  ext<;n?(ionii.  .Newcastle  would 
be  coniildered  anions  other  oi^ntres,  but  the  cable  to  (Carlisle,  when 
completed,  w  iul  l  iri-nsthen  tlie  whole  tele.ici'aph  system  in  the  North. 

Wandsworth  (GOildon).--C<>mp1aiiit»  hnvin;;  been  made  of  thn 
insnthcient  lif,'htin^  «(  roads  in  Tootin;*.  li^'lited  by  electricity  from 
tlie  dust  duKlructur,  tbe  Comicil  retralvod  on  Wediieiiday  that,  jiend- 
ill);  the  cooeidetntiain  of  the  goneni  qiioetion  of  lighting,  the  lamp 
utaiidenla  In  the  road*  be  fitted  with  Nenul  lainpa. 

Wanstead.— Ttie  Cnuncil  have  deeiili-il  to  oppose  all  appUcaiions 

for  electricity  supply  powers  for  the  ilistriet. 

Water  Power  in  India.  -Tiie  actm;;  Viceroy  iLnrd  Ampthilll, 
eppuJsing  i«t  a  baniiiiel  fr'von  in  his  honour  on  the  (n-casioii  of  hi» 
ririt  to  Knshtuir,  hoped  (or  railway  communication  with  India  at 
an  early  date,  i«nd  also  that  th«  enoriuou*  water  power  of  Kiishuiir 

v,i  iilil   fir;!.  I  .  ■  •!  ir-  the  );ener:>tiun  of  elect  ric;»l  encrffv. 

Water  Power  io  Italy. — The  ChamherH  of  Commeree  of  the 
Provinces  of  tdine  and  Aqnila  (Italy t  are  about  to  prepare  im 
estimate  of  the  water-power  in  tno^e  iwu  provincce  available  for 
industrial  parpnes.  TbeFloireneo  CbatnlterofCaminene  an  moring 
in  the  eanie  direction,  and  have  aabed  the  Minister  of  FnUle  Works 
to  delegilie  it  functionary  to  •^peeially  prepare  this  ilata. 

Wigan.-  The  eltvtric  tramw;iy  lietwceii  Wijj'in  and  luce  liar  ha.* 

Ii.'-'ii  (I  fur  tr.-illic. 

WiiletdeB. — Messrs.  Ttulor  Si  .Jenks  have  mikde  rnniplaint  to  th^ 
Council  that  preferential,  and,  cousei)Ucntly,  illegal  char;;es  havu 
been  luade  for  electric  current.  Thti  Works  comuutleu  are  sitisiied 
that  notmch  prefimnea  haa  been  given  and  that  the  aealeof  channi 
has  been  adhered  to ;  SI  aceonnts.  It  is  atlowed,  have  beno  amaodbd, 
for  proper  rcamns. 

The  Klectricity  CDininitteo  liave  been  aaked  by  the  Coonefl  to 
consider  the  advisability  of  adopting  ibe  s-.'.ilo  of  chars-inij  now 
employed  in  \Vmii*led<>n  for  eleffric  current  (  lid..  Id.  anil  <;  i  ,  on 
tJ  i  L-i    -nl  t'lul  the  pie-eiit  Wilie-tden  rales  wete  unattractive  to 

-Ml,  II      'I .  ■  Ml  I :  I  fs. 

Wcrceater.— .\t  a  .hkc^hI  im  .  tirp  of  the  1:Ii  iricity  c  (lumittce 
n-eently  tlie  city  elti  tncal  t  i;;,'ii:n'r  .Mr.  C.  .1.  iS.itherlaiid)  tendered 
iii.s  re^iKu  ition.  owihk  to  ill  lieallli.  Tlie  rc'i;;,'aiit)tiU  was  accepted 
with  r. Tjiet  ami  exprt^sione  of  sympathy.  The  comuitMee  reported 
on  Mouday  that  they  hiul  placed  .Mr.  Birroll  inchor^ce  of  the  depart* 
meat  for  tlie  tine  heinff,  arid  aakod  the  Cotporaiion  to  advertise  lor 
a  sueeeBor  to  Mr.  Sntbsilwid  at  £400  psr  annuui,  rising  by  annml 
ineremsnta  nt  JSO  to  £500.  The  eoiuiuitteo  asked  &r  power  to 
make  the  appointnisat,  bnl  this  tbe  Council  declined  to  gmnt. 

Works  Lighting.— The  I,iind'>u  Iiirlii.  FiuhlN  r  Works  are  to  be 
li;;!.:'  il  leclrically.  and  Mr.  I'rederie  II.  Taslurhiis  been  retained 
as  coiuulting  eni^ltMer  by  the  owners,  i.  ti.  Ingram  dt  tion« 


Digitized  by  Google 


829 


T£AD£  l^OTES  AND  NOTICES. 


TBNDEB8  INVITED. 

The  T)!r('T<r>r»  nf  (''f'  f!rf(\!  W'l  ttrrn  Hailiraij  Co.  invite  tenders 
foi  tilt  !  I  '11  1  ii  lix  M-y  of  the  foltowinc  material  required  in 
conucctiuit  u  till  Uu;  vlf^csrical  erjniptnent  of  tne  Uauimenstuitli  and 
Cit.v  lUUwiiy,  >Vc  :  Steel  eondoetor  rniU,  c<ut.iMa  «9ld  ItMl  nuip- 
anii  (aKhmii);;^  ;  porn^loin  inaobtlinc  supporta  tttd  tbik  faCt«ntnK<i 
for  MKulnctor  rttila ;  ooppw  ban  dm  ioRulatad  otto  eennri'tionE, 
MiU*  twaaioAls,  Uondin^; presMs  and  aceeMoriM  for  coaiMctinK  up 
eOOSMltor  rail*.  Sliecifira(ion«,  kv.,  aftvr  lo  morrow  (Saturdnvi, 
ncept  between  28ra  and  2Tth  Inm.  inrliii>iv<-.  at  tlio  ollicvx  uf  the 
consulting  cnj^nneers  (Mcsnni.  Kcnnol.v  A  .Ii-nkin),  17.  Vii-tmin 
utm-t,  I^ndon.  S.W.  Toiider*  to  the  S<«crt>tjirv,  Grt-at  W  v  iim 
iiailnav,  I'nddinBton  Slntiun,  \V.,  until  TneMlav,  Jan.  li.  <  ul  n 
an  a<lvcTtisrtnt'nl  i-lifow  lion^ 

Brnill'oni  ( ■nrp»iration  invite  tenders  fur  luiaeelUnouH  utoreii 
rifinirfd  bv  Ihoir  trajiiwn.vi>  depitrttnrnt  duriui;  \  car  rndinj;  IX'C.  lil, 
)l(t)5,  iiicl»din)<  flftctrictil  accosiMjri)-?!,  paiut»,  varuisliea,  Aii'., aab«stoB 
and  iii»iilAting  nialflriBl%aiiJMiai«  w>|i*i»tiagiiinnrlnl.kmp  fitliiiir 
cMtlugs,  springs,  oveiliead  equipuMtit,  caMe*  antf  win,  hand  tools, 
piaioo  wheebi,  transfers,  trullvv  puK'«  iind  lu-cOMOricu,  ironmongery, 
coal,  Ac.  Forms  ul  U-tidvr  n(  t!)«  TrAJUuny  Ollioi'ji,  \tt.  Itnd^o- 
Btreet,  liradford,  und  Kuiiiplet  UMJT  be  iiupecled  at  TbomblUJ  citr 
depi>t.  Tenders  to  t)i(>  town  clerk  (Itr.  Fwdk.  SteTena)  by  Dec.  17. 
Mee  nlao  an  advurtixt'nu-nt. 

Vnrihfi  Ciirporation  invite  tondtrs  for  the  following  plant  for  the 
(Al»'n»ioti  of  tlifir  pnwer  station  on  the  extra  hii;h  tinsion  thrce- 
pliiM««  HVsi'  lu  i  .  ■.  '.  I  I /ilKJ  II. 1'.  slow  KpiHil  MTtionl  cngiiiCii.  two 
l.lOOkw.  three. phase  alltrnutors.  four  l.iinojuihirc  hoilcrs  with 
nrceKHories,  steam  and  other  pii<iii^',  xwitchhoMrd  ^itllrry  and  stair' 
cas«,  extensions  to  oiuUul  Mtrvicu  gangudv,  extra  higli  wuidon 
tfaiaa-piiase  feeder  caUoe.  bpeeMcatioiMt  me^  from  the  boravKb 
elaetnesl  cugini-vraad  UMaagar  (Mr.  Arthur  Bilk),  Central  OIKee*, 
The  nayae,  Caidi&  Tendmto  toe  townolarit  (Mr.  J.  L.  Wheatlt\v) 
1^  Dee.  19.  8ee  ako  an  advcrtieemenl. 

JlorAi/'i/f  ( 'orporatiaa  invito  tendons  for  thi'  »iipply.  delivery  and 
erection  of  high'leiuioa  thTP»-phii»-  switch  gi  iir  luui  i'\U-nKi«ns  to 
loW'tenMon  continuous-cum'iil  •iwitililHiardn.  HpfOidcntionx.  Ac. 
may  be  seen  at  the  n)1i<i-.i  of  iho  ron»»hinj{  engini-ors  (Messrs. 
I.aeey,  Sillar  .V  Lcich),  'i.  tjm  en  Annc  a  jjalo.  Wi  slniiiHtt-r.  and  7H, 
Kiiig-sircet,  MnnchiDtiT,  Lilt  ean  lu'  uhtuim  d  at  tlie  foniifir  otlice 
only.  Tendors  to  Ihi'  town  clurk  (Mr.  \V.  11.  Ilirkson.l,  Town  Hn!l, 
Borhdale,  by  "iilh  innt.    See  also  an  advertisciueiit. 

Suuthfnd-on-Si  <t  Coqioriition  invite  tender*  t>ir  iwlditional  plant 
for  their  generating  slntioo,  comprising  tu  u  li  >ii.  ri,  one  steam 
dynamo,  one  fuel ecouoiulser,  and  two  oK  ctrical  lei^d  pumps.  Speci- 
fications, ic,  from  the  Ixirongh  elvclrical  engineer  (.Mr.  W.  i:.  .1. 
Ilecnan).  Tenders  to  the  town  tlcrk  [.Mr.  Wm.  H.  Snow;  by  l>i<c.  21. 
See  adTertisenieiit. 

I'uUiam  U.ondun)  Couiifil  invite  tenders  for  supply  and  erection 
at  their  ^MMratinc  etation,  Townineiul  roa^I,  of  a  U.(*JO<Tolt  ateoin 
alternator  of  l.OOOkw.  capacity  rnnpled  to  Iklhss  engine.  Hpeeifioa- 
tions.  iic,  IVoin  the  borough  i  lecirieal  and  conaulting  engineer  (Mr. 
A.  .T.  Fuller)  anil  tenders  to  the  town  clerk  (Hr.  B.  U.  Fnecott)  hf 
noon  20th  itist.    S<!e  an  advertisemeiil  elsewhere. 

Stnke-upou-Trent  (tuardiuns  invite  tenders  for  the  elcttrie  light- 
ing of  a  portion  of  their  workhoiisn  preiiiisf.s.  Spccilieaiions,  Sc., 
from  the  clerk,  Mr.  C.  hanivl,  I  nion  Offices.  Stoke  upoii  Trcnt, 
where  tenders  are  to  be  .tent  by  I  'te.  11.    See  also  advcrti»<>inent. 

The  ManchctI'  r  .V'ii;>  ('ii)uii  t'<>.  reijuiro  tenders  by  10  a.m.  of 
'i2nd  inst.  for  sw  itchboanls,  mains,  feeflcis.  nrc  laiii|Ri,  tx.,  reqitired 
at  the  new  dock  works.  Salfoi'd.  I'ornis  of  tvlider,  Ac,  JrQni  Mr. 
W.  II.  Iluotcr,  -11,  Spring  gardens,  Mau<.'liei)t«r. 

Mi'hi'.  Ju.  n<ib  1  Icctricity  coiomltlM  isvlto  toidaini  by  noon 

l>t'C.  17  for  Jjip'  v.iiik  md  valves. 

i'.dii'lurijii  (  It .  i  I  MKi  -1  uvite  tenders  for  oba'tric  tighting  instal- 
lation at  the  IriiiK-ii  five  iibmry,  Morningxide-rojid.  Tender.-*  to 
Jt>r.  11.  Morrison,  Free  Libra-;..  1.  imli  i  li,  l-y  l>cc.  1-1. 

Sifituion  Corporation  iiivltt-  l4Hidf;rs  by  I  Ice.  !iO  for  .'KXikw.  (or. 
alternati^ ely,  a  40(>kw.)  stevm  dynnnia 

Tenders  are  Wiintod  In     a.ni.  of  lOth  mti.  (or  e\tt'iisi<>iis  of  the 
ekctnc  light  wiring  at  I'nulffriii-I  new  workhonsit  btnldings. 
.   y/r'i-r  i  Uistrict  Council  invite  tender*  until  19th  itml.  fur  telephone 
•fire  alarms  on  the  double  or  iiietiillie  principle, 

llirktnhroil  Tratiiways  cuiiinulleo  want  IciuUra  by  5  p.m.  l.lth 
inat.  for  supply  of  stores  fur  12  iiionlhs. 

I.rt  tin  Tramways  coniniitt<'C  r<-<|iiire  tenders  (or  supply  o(  straight 
aod  curve*!  section  steel  ginler  mils. 

Lhiblin  Cleansing coiiiinitt<'i.-  inviti-  tenders  till  ntK.'n  20lh  inst.  for 
refuse  destructors,  with  fijrnaces,  boiler*,  Ac. 

The  town  of  ri(f<<i»«c«t  y  lUllru    .Spaiiii  tisnJttrs  (or 

yaUio  Ughdog  od  •  lOyeaca'  conoHiion.  U  Q^g^  aica  amdSM 


20  c.p.  ixteandeBoeate  will  bo  employed.   Power  wOl  b«  granted  to 

ihi  ^'oncessionairc  to  supply  ourr«.'ni  to  private  consuuierx  witliout 
[  lynient  of  a  muniripal  lax,  subjc-ct  to  certain  conditions  of  free 
supply  to  the  municipal  buildinea.  Tenders  will  bo  adjudicated  oo 
Dec.  '2-1  St  the  Caaa  ConsUtoriaT.  VillAniicva. 

Tenders  were  recently  in ritf  !  for  thi-  tlrfiiii-  li;;!itiiii^  of  .l/mi-n- 
iti  ,  '  (^pain  I,  but  without  r-'sul-..  i'ri-t;i:n  iii ulilio.iti  r-.i-  liave  bK-n 
nride  in  '.ho  conditions  of  cnnti-ii.-i,  liii  l  t.  ii.i.  i-.  an  a'-::iin  invited 
t  1  I'.-...  22,  to  l>e  sent  to  th..  i        t  ..siLsistici.il.  .\l:in'iiilralejo. 

'r<.|iili  rs  lire  snvit<><!  f.>r-  llir  [.ublic  iigiiting  ul'  i-ilv  of  IW(<i- 
(.'.      I  Spivr:  I.  till- ciiiiri  syiiiii  f^i-jng  for  a  tcnu  of  Murs.  1,.')00 

IT  c  p.  ineaiidf>scents  are  to  be  4fUiploy«d.  .\djiidicatiun  of  the 
tenders  takaa  pboe  at  11  MLt  Doo*  9Bi  at  ll»  Ciaa  Ooiwielovial, 
Valladolid. 

TBNDEE8  BBOEIVED  AND  AOOEPTED. 

Muturs.  J.  G.  AVliite  &  Co.  have  secured  two  inipartant  Iraiuway 
conttaeia:  ono  (or  tho  rooonatmatioa  for  ekatiio  tiaatjan  of  the 
whole  horee  tram  way  system  at  IteltiMt,  at  an  taalndva  priea  ol 
i..'>i;t,  tai.  This  work  ie  to  bo  completed  withbi  utaomonthe.  Tho 
MH<ond  <  ontraci  if<  for  the  rccotutmeUon  of  the  Mont*  Video  tram> 

ways  At  liboilt  f  t.'AOOt). 

(Vuuensland  I'ublic  Works  Dep.vrtmcnt  (ISrisbane)  havA  reoeired 
tho  (ollow  ing  tenders  for  three  lifts,  including  two  electric  passenger 
li(ts  for  the  new  Ijinds  and  Survey  oHiccs 

SUndard  Kkr  ESnntor  Co.£3,S0O   Sydney  Hyd. ,»  Onx  F.ng.  Co.£I.Hf,7 

WaNTjood  Kb      r  C-j    -i.G't)   Brisbane  Eleelrioal  Co   l,«7-5 

llriiih  Co   2.134    Holley  .t  r»d«.?tt   1,77-3 

Oil  iiii  ^.iivv  Liverpool  Corp.. .-.it i mi  Mr.:  .'!.-!  ,1  th,.  ivl.  r  of  tho 
Hritish  \Vesimghou«e  Co.  lor  two  steam  liubo  alu-riiators,  at  iftiM.'! 
each;  of  £•  fareen  ft  Son,  for  a  fa«l  c<cononiis«r,  at  £A57:  of 
nabeciek  ft  Wileoi,  four  hoUora,  atoken  and  Miperbeatora,  at 
£7,900 ;  anfl  of  tha  Wheeler  OoRdanaiiig  Oo.»  (or  ooadeniiig  plani. 
at  £'l«,«0. 

Erith  Edneation  committee  have  accepted  the  tender  of  F.  A. 
Glover  tt  Co.  at  4.':M^  for  wiring  the  pupil  taaeben'  centre.  Fourteen 
tenders  were  subiiiittcd,  with  alterniitive  figures  for  wood  OaeiBf 
and  sleel  tronKhin;;,  th>'  lowest  (nr  woud  easing  being  i.';tH  and  the 
Itighesl  A  llMl.    I'tir  sleel  tubing  the  liguri  s  wore  l"4;i  and  £'180. 

We  are  informed  that  tho  Midland  It'tilway  have  placed  the 
contract  for  sn|)ply  of  incandescent  lamps  for  lln-  y<v»r  rnded 
Pec.  rtl,  I(»05,  with  Cryselco  Limited.  This  i  iiinp.inv  li  n\,-  nl-,11 
re.-iived,  we  are  informed,  large  contracts  froiii  tite  l):li<-c 
T<'legmph  l>epartiuent  and  from  the  Admiralty. 

Over  70  teodera  woro  recoircd  li;y  the  Wolstonton  and  ISnrslcm 
Guardians  for  abotcio  ]igfatiii(  fitiA,  aud  the  foUoviqgliavB  been 
accL  pte<l :  ~ 

titlrling  Boiler  Co.,  boilers  fTk^O   0  0 

McClare  &  WhitOeld,  engines  and  dyiumios    7*>'l    7  0 

Eleolrie  A-  Ordnance  .\ccl?m  lit-  Cu   •.«;tchbo«ud..    IKJ  19  K 

K.  M,  EvBDs,  wiring   (Ml    6  H 

Plloger  .Accumulator  WotV:  .  ivi  i'uinu lil' I ir:>   '/1I7    X  >> 

Ccomptou  A  Co.,  arc  Uin|i:    14H   0  0 

The  contract  for  a  large  storage  lialiery  and  complete  booster 
equipiueiil  has  U-eii  placwl  with  the  Tudor  Storage  liattery  Kxport 
i^yud.,  MUton  lluusu,  Surrey  .street,  Laudon,  W.C.,  by  Durban 
(South  Africa)  Corporatioo.  The  battery  will  operata  in  ooqiWie' 
tioB  with  a  tramway  generating  plant,  and  wQI  oonaiat  of  185  aelb 
of  a  capacity  of  770  ampere-hoar*  for  one  hour.  The  boaatar  la  of 
tho  liancaahire  Dynamo  ft  Motor  Co.'s  manufaetnre. 

Ilninmersinith  iLondoii)  (iuardiane  havo  accepted  tho  tender  of 
Scott  Anderson  Co.,  Shefheld,  for  the  wiring,  fittings,  i.Ve.,ru<|uire<l 
for  the  new  workhouse  and  intinuary  huildinus  at  Xfi.HW),  luid  that 
of  Frank  Suter  k  Co.  for  tran.sfomiing  plant  at  X'2,0lil.  12s,  Cd. 

Wo  refer  elsewhere  to  a  contrntt  iii  t  lined  by  IV  .i^i  '8  Tubular 
Construction  .Synd.,  of  Darlingtcn.  fj:  tho  .nttniLtinn  (if  ,1  lifgo 
power  station  at  Muldlosbrough  ai  cuiiim  ti-ju  nilli  tiie  extensive 
steel  works  in  the  town. 

Durban  Municipality  liavo  placed  orders  with  W.  T.  Ueoloy'e 
Telegniph  Works  for  1  mile  of  II.T.  and  with  ttee  Britiib  Inaolated 

\  Ilelaby  Cables  i  Ltd.  l^for  j  miles  of  L.T.  cable. 

An  order  has  been  placed  by  Johannesburg  Corporation  with  the 
IJritish  Insulated  &  lleUby  Cables  (Ltd.)  for  house-serrice  fnso 
buM-s,  iiK'ler  buards  Ac. 

We  are  informed  that  Messrs.  Strong  A  Moor  have  seourcd  thu 
contract  for  the  track  w  ork  of  the  lirsl  Kectioii  of  the  .Iohiinne»biu-!< 
iiiiinicipal  tramways.  Messrs.  Mordey  Ji  llawb.iin  arc  the  con- 
suiting  cnj^ncirB  for  the  scheme. 

The  Hart  Accumiilatur  Co.  has  received  on  ordtir  for  110  atamlanl 
li;;hting  type  cells  to^  toploee  OB  <«lating  battery  at  itoutliwald 
electricity  works. 

Melbourne  (Auetralia}  City  Council  have  accepted  tlo^  tender  of 
the  Attslral  Oli«  Eng.  Co.  for  600.000  plain  mid  HO,(iao  flamO 
Conradly  carbons. 

.Vbcrdecn  Uaa  and  Klcctric  Lighting  coiuiuittti;  have  accepted 
the  teodier  of  O.  *  J»  Woir  for  feed-ptunpe. 
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Dnndfe  C'orporaiion  have  aoeepled  the  tender  of  th«  TSritiit!! 
Insulated  4  Hclsby  Cables  (Ltd.)  for  layiiif;  insulated  cables  in  place 
of  the  present  copper  strip  feeder  mains. 

Kulhani  (I^ondon)  Cinardians  have  placed  ivn  ordt-r  w  ish  Tliiiriip<oii, 
Ritchie  ii  Co. for  an  operation  table  ktandard  with  xwiii^ing  ;inii  for 
the  new  operatini;  room,  motor  transfonner,  iic,  for  t't^.  12s. 

Earsdon  (  oniicil  have  accepted  the  tender  of  the  Northern 
Counties  I'k-ctricity  Supply  Co.  fnr  providing  and  erectinK  arc 
laiiipit,  iVc,  fur  Klroet  lightin<;  at  fUMU.  lOa.  :sd. 

Readin;;^  Corporation  have  accepted  the  t.-miiT  of  r,i itTiit-.s  A 
Millington,  of  I4inniiit;hinn,  fur  the  riplit  of  ;ulv,  i  lir-im;  mi  tin  iraui- 
ciir-i  for  seven  yeiiri*  ni  VJA'J.  lOs.,  or  C2>>.  7s.  M  pi-r  cur  pi  raniunii. 

Mt^'^i  i.  l!ol>9uii,  Itobson  \  Co..  Newoastlc-on  Tyne,  haveobtjiined 
the  contract  for  the  electric  lighting  of  Ulynipia.  Livci-pool. 

BUBINESB  NOnOBS- 

Owin^  to  Mr.  Alfred  H.  GibbinKs  having  coni]<lvted  his  engage- 
ment with  the  Stalybridgf,  Hyde,  XfusKU'v  A  I )iik infield  TnunwayB 
&  RIectriciiv  l^uird,  itU commniiicktions 01 « p«r«onal  natoraihoald, 
after  !)•  ('.  i;.  lu  It  idraawdto  Um  st  "I^ton."  Welliii(t«i-ira«d 

Nortii,  Stoi  kpoil. 

^[cssr».  E.  Gaudy  and  It.  II.  Dcwbery,  electrical  luid  Kcntiiil 
cngine<  rB,  trading,'  a?  the  I'reiniir  Kiipinecnnj?  Co.  at  71, 1'lirlianierit 
»trc«t,  XutJinKh.-ii;i,  li;iv..  dissolved  partTiership. 

Mr.  {',  W.  CliJirli's  nii'  ilii  "  UN  [iiiit  I  'll  I  ^'1  In.Ht  he  «  n.>'  iippinnti  d 
■eeretarytii  th.'  I.  it-.. inn  ^fi-linn  of  tin-  i-ii  ..  !sl  t'onliiiriiu-ri'  .\>.<o- 
elation,  aiui  all  the  biiitineM  o(  this  section  will  now  bt>  traii-sacted 
at  84  and  M,  High  Uolhonii  JUondoD,  W.G.,  when  all  cgmmnnic*' 
tiona  ghoald  be  aadreoaed. 

BANKBUPTOIES.  LIQUIDATIONS,  tea. 

A:  the  London  Hnnl<ruplcy  Court  on  Monday  an  inquiry  wa>i 
held  into  the  promotion  and  failure  uf  the  .Vutomuiic  Telephone  Co. 
(190ii>  (Ltd.),  ngaitut  which  a  winding-up  order  wan  iniwie  hint 
Marco,  apoo  tlw  petition  o(  •hareboUen 

■riie  atalMMirt  abemd  UaUIHies  £1.179,  aiMta  «4,1M,  wifh  a  drt; 
eicocyot  £10,051  Mie^rdi  8harrhnli|rn< 

The  late  manajihtg  director  :.Mii\  Margowski),  in  the  course  of  hiu 
examinatioD,  said  that  certain  plant  and  machinery  were  purchased  and 
■CDt  down  to  premisea  at  Oraenwioh  belonging  to  hie  wife,  but  liearing 
the  name  ot  Uargo  &  Co.  The  Official  Itaceiver  said  they  had  had 
Margowaki,  David  Benny  A  Gl0k,andw>w  Mar|;o  iV  Co.  Had  debtor  any 
more  ahaiet  *  To  which  debtor  n|lliBil  that  Margo  was  not  very  far  out. 
On  Oct.  'In.  1903.  a  resolution  was  passed  to  purTiiase  (for  I'JM^i  Mrs. 
Miupimflki'-Mliiire  in  an  improved  portable  eleclric  fan  The  purchase 
coDKidiiralioa  had  taken  the  ahape  of  a  mortgage  given  over  the  oom- 
pany'a  maoUMey,  aad  an  aalioa  in  eeiBeeMoii  thtmrilli  nee  now 
pendini?.  The  eleetrla  fan  patent  hid  nothing  Is  do  irilh  the  Mlomatic 
telt  jihoni'  patent*.  The  witness  was  questioned  regarding  cheques  he 
had  riofi'.eii  friii;i  the  iMutpany  and  payments  made  by  him  on  it.^ 
behalf,  and  adiuiued  that  he  bad  paid  oettain  oheones  into  hit  private 
banking  accsunt,  and  that  his  paw- book  badbten  iHt  iB  Ito  MOIM  of 
hi«  banking  procctnlings. 

The  creditors  of  Albert  Smith,  electrical  engineer  (tradin;;  as  the 
Electric  Motor  buppljr  Co.,  64,  Hounds  Uate),  Nottingham,  met 
OB  Nov.  so,  Gniea  Uabililiea  4807.  17a.  9A.,  uaMaasad  debts 
£744.  Ifta.  UM.,  aaeelB  SSM.  4m.  U.  Debkoc  nttribntte  Ub  iailuro 
to  family  embanfUHMntB,  loaa  on  oontnMta,  te.  Ckima  againtt 
Iho  debtor  must  be  aent  bjr  Und  laal.  to  Mr.  T.  Ooarky,4,  GaKtlc- 
plan^,  Nottingham, 

At  the  U.R.a.  ('rypt  chanibpni,  Rnatgnte.row,  ClicBtcr,  6nt  and 
final  dividends  arc  (wivablo  at  tlu'  rate  of 'is.  7d.  in  the  failure  of 
I'arkes  iV  ^adli ir,  eleeti iral  i  ■  i  -.  Tlic  I'iiifjle,  Cidwyii  liay.and 
at  the  rntc  of  'iH'*.  in  liie  Bi  pniatu  LBt.ite  of  1'.  \\  .  riirkes. 

In  the  failnn  of  I  l.irrv  Couki  .  eli  ctnciil  oii^'nH'<  r.  MiH'clciU'li  roiid, 
Noriiiacot.  I.oMi,'loit  iforuierly  "f  I.iiidi;iir»l  road,  bnciiilon),  the  limt 
iiieetii:^  of  crt  ditors  and  |H:i>lti'  i  \niiiilnttion  wUl  tultO  plMO  Oil  Wh 
iiHl.  at  tif  To«ii  Hull,  Stof.i'  on  Trent. 

^V.  1.  lliixv.  Hons,',  .\nmdel-street,  W.C,  (furiiierly  of 

84,  i.Jii';.'!!  i-tnit,  <.■h(.■li|l^~llll•,  ),.<  .1,  Loniloii,  has  been  udjndn'uli  ii 
bankrupt. 

A  tinal  diviilend  of  -'U.  will  be  payable  on  I'ith  iiut.  at  24,  Cole 
HMO-street.  London,  E.Ch  U»  the  liqaidotioB  of  Harry  tjoitth  *  Co. 
( Ltd ),  10  and  13,  tiwfieli.aliMl,  London,  W.C. 

A  meeting  of  the  Sheffield  Elastrie  AdTaitieemetiia  (Ltd.)  he 
held  on  Jan.  M  ot  4,  York<Btnet,  Shaffidd,  to  Moeivo  an  oeeouit  of 
tiw  winding  np. 

The  Cro«8  Rleelric  Cnglneoring  ft  Hfif.  Co.  (Ltd.)  is  being  wo«n<l 

Fiai>t  for  Sale.— in  consequence  uf  the  upeniug  of  the  new 
borough  eleetrieitv  works,  Dridliogton  Corporation  linvo  for  aale 
some  eleetiic  lighting  plant,  including  a  iS  B.H.P.  Cranaley  Rii!i 
engine,  a  TiioinBun-IloUHUin  sorios  arc  Ugbting  dynamo,  20  Thoinp- 
aoa-ItiM  are  Iamp«.  k> me  li.LW.  cable,  fto.  Further  particulurs 
from  the  electrical  engineer  (Mr.  J.  Lonms).  Tenders  to  the  tow  n 
clerk  fMr.  A.  I'..  MatthewuMUi)  by  i  pjn.  91st  imt.  Sso  an  sdver 
tiaament  elsowbsre. 


Basineaa  far  Sale.— M««srs.  William  Rock  &  Son,  9S,  Loid. 
street,  Liverpool,  have  for  nle  a  small  eleettical 
busiiMH.  See  ndwrtisemeBl, 

FUat  Wutad.— An  advertiser  deeiroa  to  pimlMMOt  MieoOBO 
wcond-band  or  new  combined  engine  and  dynamo  (or  OBeti  sapanta), 
uookw.  to  OOOkw.  and  GOO  to  OfiO  volte,  dinat  enrrant;  or  two 
Kiuallarongfaiaa.  Sea  adveitlsemaot. 

•  BMUUM"  Matiit  W«te  Utlltilt.^In  oor  desertotion 
Inst  week  of  tbo  insUUatioB  of  tWeleetrieal  plant  and  seesssoTMsin 

the  "Scotsman" 
offices,  Edin- 
burgh, we  referr- 
ed to  the  excellent 
ri  siillof  the  light- 
iiiu  iiv  i\.  A  yi.  in- 
vi  rN'd  arc  lamps. 
We  iMuitlcil  to 
.'.t'lte  that  these 
lamiw  wave  aiv* 

EUedbytherniea 
llectrio  Co.,  of 
161,  Qneen  Vic- 
toria-street, Lon- 
don, E.C.,  who 
arc  solo  rcpre- 
aenialivcK  for  the 
I'.  K. and  Colonies, 
ot  Messrs.  Korl- 
ing  and  Mathie- 
sen,  tbo  maktrs 
of  the  lamps.  The 
type  of  lamp  em- 
ployed in  the 
"  Scotsman  "  offices  ia  ahowo  in  tho  accompanyiu^  Uluatrotion, 
and  in  ximilar  to  tho«ie  in  nas  in  many  hige  printing  aataUisli- 
iiiiiitt  til  thio  country. 

Ball  Be&ringi  —In  a  new  type  of  siuall  motor  for  continuous- 
euncut  MDgle-phaie,  and  two-pliaiu'  ami  three  phase  eum-nla, 

the  I.iilitneyir  Kleiirical 
Cn.,  Klil  III',  .N.'u  Ovford- 
stnit,  l.uMilnii,  W.C.  liave 
inlrodiirtd  b:ill  beurinij^  of 
the  latest  improved  pilterti. 
It  is  claimetl  that  by  tiio 
introduction  of  thcae  bear- 
ings oil  ronsumptiun  and 
frivtionni  losws  nn  eh-etric 
motors  ha\e  been  greatly 
decri  asi  d.    .\  ^'iukI  (■\:iinple 

of  111-     M  lllll}^   of   lllf-SO  IKllI 

bi-ariiitrs  is  shown  in  the 
iK'oatiipiiiiyiiig  illustration. 
It  IS  tirscd  in  favour  of 
these  bearings  that  the 
loss«e  due  to  friction  uro 


K.  >V  M. Livn  R  Arc  Lami-  wirn  Pijiis  BarLSCToa' 
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ll  u.1.  HrAHiMo. 


amcont  to  no  more  than 

i  per  cent,  ot  tlw  ontpot  of 
the  machine.  Little  atten- 
tion i«  rC'piirrd  to  ho  !;iven  to  the.'^e  liearings,  and  any  replacement 
that  iiii\  Ik'  iiece-iiu  v  i  dii  lie  cH' eted  more  c.i-iU  nvnl  i|iiu-kly 
than  in  [lio  ni-i-  ..f  oil  l.i  nriii^;».  It  ivill  be  &een  tliiil.  iimtend  uf 
tilliii;;  till'  u:L.ili'  .\(>ii'-  li.  lwi  ii  tli<  inner  and  oiiti  r  riii;^-  with 
balls,  the  I jihmey  i-r  Cn.  have  provided  the  bcarint;  with  a  smaller 
nnmber  of  holla,  the  spacie  beiwoon  being  fitted  with  Kpringa.  so 
that  if,  In  comequenoo  of  a  liend  of  the  Khafi,  there  is  a  U-ndvney 
of  the  outer  ring  to  get  out  of  truth  with  the  inner  ting  the  varia- 
tion in  the  speed  of  the  balls  is  eoanterbahuiced  by  tJie  action  of 
tbs  aprings,  Ths  faislde  of  ths  spring  is  AUed  with  felt,  wbieh 
fonns  ft  fototlug  Inbrieatfaig  madiina. 

"  Who's  Wbo."— If  any  doubt  existed  as  to  tlie  rapid  afotlBjt  of 

the  year  of  griire,  lOfM,  the  receipt  of  many  annnaf  poUieatiooa 
which  we  the  light  in  the  closing  days  of  the  year  would  aerve  asft 
reminder.  I'cw  of  ilii  so  ]mb|ic«tions,  or  groups  of  pnblieatiom, 
receive  a  luarlii  r  wi  li  oiiie  tliaii  "  Wiio's  Wlm.  "  which  issues  from 
the  press  ot  .M.  -.-rs.  .\il;iin  A  <  linrles  Uliick.ol  S  ilin  ■(•[■•.iiri'.  1.  nidon, 
W.  Till-  liriijlit  led.  and  iisnalU  well-reuil,  \  i.hime  h  is  increased 
in  bulk  siiiri  i-..-  I  r^t  appi  iiiuiii'''.  a'nl  lie.irs  c  \  iilcnci-  of  lia\  ni:  iiiiih-r- 
goiie  careful  revision.  U  lis  pabli.slied  nt  7k.  tid.  uett,  mid  lit  the 
eheopest  of  tlw  jwarly  biographical  volnmc^. 

The  same  poblishers  isine  in  separate  form  tlw  *'  Who's  \7liO 
Year  Itook,"  which  contains  amaes  of  taboiated  infjnnalion  f^ 
nierly  a  popular  feature  of  "  Who's  Wlio"  itself.  This  yearbook 
also  grows  in  bulk,  and  in  Importance  aa  a  work  of  reference. 

The  Knglishwoman's  Yearbook,"  another  of  Messrs.  .Vdam  tt 
Charles  Bkdc'a  annual  works,  is  indispeusable  lo  the  CNninine  (and 
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run liMjii!  nrl;,  t)i..  l.irgor)  socliun  of  thv  public,  n*  innny  <iubj«ct« 
irottteU  m  UiU  .vtiu-bofk  nr*  tn  bo  found  in  no  olhor  publicAlion. 
OktAlogiiM,  *o.— A  : '  u       of  cncloHoJ  arc  h^\i^^-  d  the  K.V. 

ftilli  K.V.S.  lypp!»  U  •.■■111  liiil  liy  lhr<  I'ntmi  l.lci'lrir  (,'o.,  151, 
y«cen  Victoria  niri ,  1,  l.orjlun.  K.i  _  l  ln-  K.X.  l.v|i.-i  is  l-oth  siiij^le 
Mid  doubl«  encloseil  and  of  t»'t>  (>uniiu){  iioum  (1(M>  an<l  ilVO).  In 
••all  CMB  th*  lemaiiia  of  Um  positive  earfaooa  an  mad  vp  when 
tiinunlng  th«  nofpUive  carbons,  by  wbieh  meaiui  ainaoiiiy  in 
ooat  of  carbons  it  securctl.  With  (ho  i)00  lionr  type  of  lamp  n 
■pedal  nrrangouK'nt  has  been  introduced  securing  a  luinituuiu 
coiiRUiuption  uf  carbons  and  further  cni>urin<;  little  nr  no  dopoiiition 
on  the  inner  globes.  Tho  K.V.S.,  or  traction  i^po  'A  biiup,  Is 
spctcinlly  <lcsi|(ned  for  burning  in  long  Mri««  and  for  reinniniiig 
una(Tai'l«d  by  u>»tnntan<.'Ouii  and  largu  changvA  in  voltage. 

A  pamphlet  d<?nling  witli  thfi  snbifiet  nf  smoke  prevention  and 
f  ;i  l  c'l-unamy  i»  isaueii  liy  Kiuh  ."  lOuir.iuM  riri!;  (  u.,  70,  (iracochureh- 
airect,  London,  K.C.  Illustrations  of  typical  plants  are  given  in  Uie 
pamphlet,  as  well  ■» drtnibof  >Im  d«iiiwiiiaJ» in  wgaidte^eogBmy 
of  working,  kc, 

A  111  list  of  »U-i*tricftI  inn ■  li ill  i*  i«HUcd  by  V.  Darton  *  Co., 
142, St. John-8tre«t, London,  Theli»t  iiieludM»uuiub«rof atuaU 
•iMtrie  motors,  aiuall  ilynaniOK  and  ilynanw  9m&agh  BWtWIling 
iiMrtroiMntii,  belU,  batt«rieit,  &c.  CopiM  «ui  be  vlitalBid  on 

UtHM.  Jlray,  Maridwm  *  ReiM.  BlaakhmwJKiv,  WatllutiiMtow, 
lutv*  wHiift  iiMir  aboat  liala  ntdj,  giviag  pifoca  and  daMiptiona  of 
ahniit  mgnhttta  and  cirainl  biwltan. 

A  new  list  of  oxtensinn  ladders,  for  which  Mcssnt.  Hoatbman 
A  Co..  Parson's  Grocn,  FiUhaui,  London,  ar»  renowned,  lias  born 
oomfUiid,  and  i«  now  ready.  A  largo  variety  of  these  laddon  for 
all  piirposoa  ia  Uatad. 

"  AirConipn^ksing  >fi«chinciry  "  is  the  title  of  npnniphlet  roeently 
published  by  VfU-r  ISrotherbuud,  liclvederemad,  \Vii'tiiiin«ler 
Bridge.  Some  c\e<dlent  ilhmlrutionH  of  iiir  oumpreMuig  uiaehines 
and  apparatus  relating  thereto  are  to  be  found  in  this  publication. 

The  Otto  Electrical  Mfg.  Co.,  Longsight,  Manchester,  issue  some 
particiilnni  rcganling  tho  "  Utto"  are  lump,  in  pamphlet  form. 

OalaDdarr,  Diariog.  Sec.  We  Imvu  rui-cived  from  Messrs.  Clarke, 
(.'hapmun  .\  ('  .  i  i  W  rkn,  *ii>le»liond-on-Tyue,  a  copy  of 
their  diary  Imi'  i'MH,  u  lucli,  U-»idi'*  lH'ingauw>fulpock«t  couipiuiion, 
inclndea  an  aerident  inmirance  i>o)ipan  Ua  itlJOW,  Tfatt  dikrjr  thus 
combines  uscf utnes!»  with  providence. 

Tho  Olonoiater  Bailway  Carriage  .^l  Wagon  Co.  have  i««i)ed  their 
weU*lmown  diarjr  Utt  IflOS.  Kot  only  wUl  viaitors  to  Uloun-ster 
Hod  iIn  book  of  aervlMk  but  thai*  ia  m  dinaotora'  wilandw  and  other 
ioJoRnatioa. 

From  Win.  Ally's  Olbaon  (Ltd.)  we  have  to  aalciumla^Re  the 
receipt  of  a  hanging  calendar  with  dale  pad  »ttechad,iho  aeiitre 
being  a  weU-exeeutad  UtfaosnpliiA  bindaeapa  viow  La  eoloun. 

Imports.— The  foUowinif  an  ofllcial  Tahiaa  of  bnporla  of  dee 

trical  machinery,  inatfrin!  a!id  appuratuH  into  thin  country  during 
November  :- 

Electmiii  riijicliii.cry,  XU  f.i.i  (an  iacrcasv  of  lIli.'JOB  rompsiri'il  with 
NoTtniUr.  ILKlTl .  tcc^Thph  L'.iblrnand apparatus. JtM.aikJiiDtTfAse  t  j,  17i.| . 
Other  electrical  goods,  £75,493  (decrease  £T,io'Jt.  The  total  imports  oi 
the  Ibna  daaav  tatag  tha  11  montfaa  andad  BOth  alt.  wm  imfaOniij 
*mjm  (bioHaia  <l(t,n»,  £4e,U0  (dflcmua  £7,S71)  and  X7(M..'>«3 
(deenaao  £rt,m). 

Bxpoita  of  Eloetrickl  Appanttw  and  Hatarial.— Tho  follow- 
ing hsl  gives  official  particulars  of  the  exports  of  British  manu- 
fa<:ture<l  electrical  apparatus  and  material  (including  telegraph  and 
telophcn.  niro  rinil  material*,  but  not  including  oleoirical  maabiikery, 
« liich  ih  t  ot  >.<  p  ir.uely  •paemad]  Irom  Nov.  SO  to  Dee.  9,  with  the 
ports  o!  Jesliimlioii ; — 

4K«it— Alexandria,  1121;  Ueira,  £8;  Oap«  Tovd.  £1.«30;  Durban, 
<4W;  East  London,  £1S  ;  MorabMa,  £1,60!)  (ioelading  £74  telegraph 
insulaloTs  and  1/>31  owt  telagiaph  polvxl ;  Moiiambi<|ue.  £3iH  (lele- 
gra|>h  cable) ;  Port  Elizabeth,  :  I'urt  Said.  £»l  ;  Mierra  Leone. 
£10,1  iO  (telegraph  cable).  Aryentina—hatniM  Ayrea,  fl.f^^;!  in>:!ai{in;: 
£t>4',  telegraph  apparataa).  AKtHiion,  £tS.(n4)  (telegraph  inii'.riuiirins  . 
Atutraliuia-  -h\xtM»tti,  £M ;  Brisbane,  £34 ;  I  remaotim  £U4 ;  Helbooine, 
£-V4,l.-.3  (lodoilw  <U  triveih  matanal);  Ota80,£lC;  Varih,iS«; 
Sydney,  £l.(W7;VeUIn8taii,  £8M.  RrtjinNm-Oitead.  £B(t.  Burma— 
Hangoon,  £17.    <'d«iary /•ddf^n.  '  itf'xi— Colombo,  XIO    rhinu  ■ 

Shanghai,  £1H«;  Tientsin,  li,K>f.:>r!;    Copenbageo,  .t.  n   Fm,  r 

l]oulo((oe,  £1C;  Paris,  £1,117;  Bouen,  £tii).  I'tixutnn — Bremen,  £nj 
(lelograpU  material):  Hainhurg.  £731  (including  £l(jO  telegraph  material'. 
fUbraltar.  £.1.(49  fineludlng  £5.190  telegraph  cable).  fi>f^<— Piraeun, 
£31.  i/9U<inil— Aiaslerdam.  £313 :  Klusbin^,  £141  (includmg  £12H 
telegraph  nialerUl).  Xiud'u —Bombay ,  £H1i ;  CalcutU,  £a,'JSH  (including 
JLH  telegrnpfi  nmtprlall  -/ijirtii —Kobe,  £146 ;  Yokohama, £1,G79  .V,,r,'fi 
.tlUinli' — IL'  l'ili  i  riul  iijiiiii  ij  cable).  I'tirlirint  hiehon,  £la  (ti  l' (.'rniili 
instroraentsj.  Kuuiit—Hi.  PetenbuM,  £i,Ma.  Ht.  HtUwt.  fa  (tele- 
graph mat«rial).  «(aW  Bangtolfi  iSm^  Mm((»  JSXi J^wiM— Penang, 
£7»;  Singapore,  JCM.  ^MdM—Oellierting,  (including  £l-i  tele- 
graph gear),  '/'vrlyu— Salooioa,filt.  Aimftar.  £31  (indadiag  £9S  tele- 
graph material).  Total,  £1)4,447  IgaJlUt  £189^e  in  At  OtntMOnding 
iNMklai(jraac(Uao.Sto«}. 


PATENT  BECORD. 


n«/aBfM4w  Lut  of  AfifiieaiumtjQT  PaUnU  and  Sfecl/e<Uia>u  pMuJud 
Aos  >am  aawpged  jbr  Uii  Jounud  6y  JUmnl  Mswacur,  KuA  4  turn, 
OiarlirttnMitJtmliiTOt  Okmrntf  tiUM,  iutint,  IRA 

APPLICATIONS  POE  PATENTa 

Nora.— n<  tinitrmmtHciud  4  ppNfati»n$  tut  »ot  tftm  la  aeitfe  jajpectfua 

vjUlla/Urae«tpianreofOow^Utf  Spici^<iation.  wawil wMtrnWOUkmit 
are  lhaf  of  cnmMuninttort  of  mrMinnt.  IVAm  (ibiipicfc  SpK^bwlAM 
tK'evaUstnjM  <w(mil*M,  Oft  9*UrM  it  aJUM. 

Uimm  llkinrim  Iftllal,  (At  ajiplievUimx  is  naiU  in  ^andm, 
November  3,  1904. 
23,S07  K.  L.  CAl,AH;kM.   Trolley  restmnrr.   (Date  applied  Ittr,  NoT.  Mb, 

1903,  ilato  of  appUcatiott  ia  U,.S.)* 

23,80S  A.  C.  UraMKn  and  J.  Snnums.  Eietb  batten  enilab. 
23,811.  U.  SoHsi-Li  and  O.  PflnmM.  Flataa  aad  etaelredai lBri4<cn|» 
Iwtterios. 

23,81&  r.,T.-H.  Co.  (O.K.  Co.,  D.S.I.    KleclriL'  ontrcl  8)»i«ais. 

23,817.  U  T.-H.  Co.  (U.K  Co.,  U.&).    Electric  motor  cootroL 

23.830.  U.S. CAittox.  Klaetria^ahaeMlfc  iPtto appliad lar. MwebM. 

1904,  date  of  appHoittsn  fa  VA\* 

83,fl2a  a  G  Paisniu.  Tu'inloal  fnr  alaaliioil  amimtaai* 
23,814.  I.J.  llt'RTandSAHiiTciu»-TFoDinmTOou.Uferpeol<  Allamtfaig 
current  iiii!u<!tiiiu  mutoti*.* 

Nuremb«r4,  1904. 
23^867  S.  SmrriRD,  Jua.   Sheffield.   I  rolley  heads. 
njm  p.  WaiaoR.  arim>l>3r.   Ktaeirioal  buoy  U|jhl. 
2SJBB6  R,  Baav».  Haguatii:  brakaa  tor  Ttbinliik 
23,809  A.  Jar  aad  P.  aanaMam.  Maaaihotare  at  jaaaadawanllaiapa, 
Newanbar  K, 

23,923  A.W.  Kkhtoh.  Uverpool.  Iiictt>ide«!entUm|aitnd«xbau«tuigsama. 
23,952  D.  M.  Pato»-   Trolley  wiie  supports.* 

23,062  J.  T.  ARMsraoKt:  *nd  .\  Tf1rirf<pbi<^  and  othar  tiaiMfflit. 

tiog  appamtu*. 
23,960  W.  OotiLTuii.    KlMirio  letlem,  Higos  and  the  like, 
23,9(>9  II.  UiaMaNt  aod  A.  Cniaaa.    Ar«  lampb 

23.971  U.  L.  Akoers  and  M.  Brxo.   Eltctrie  danoa  for  airailt  etoring, 

indication;  power  trsnimil'in.'.  kc- 

25.972  Sua aas  Biioa.  A  c'.i.    i.^-tmun. -v  llul.l.e  AAJ  .  i  .ermany.)*  Elecino 

iodiaiaiug  or  meaniiiijit;  n.^irutucnu  iuviog  •priagi  to  ecovrjr 
cunaMtoamafabii:  >j>iriii 

>"ov«u1j.  r  7,  1904. 

23,991  A.E.-0.  KagnaUe  anvMBdem  far  aiovinf  jparla  of  ■Maaaring 
in.ttumaiu.  (Data  applitd  for,  Wor.  6, 1903,  date  at  appiiaatiea 
in  (If  rmany.)* 

24,030  K.  W.  K.  .lox'.i.  L«*ni:ii;t<<ii.  I'lecti ic  UmaawitgbaraaBlinatar 

24  0.%6  I,.  Tid'RMAVtH  aod  A.  l>  UHtu.  Usritohea 

^,078  Socir.TK  Imjushriuls  oatTBUu-iioMBs.  Conduoturs.  (Uataaf|iliBd 

(or,  March  It,  1904,  date  of  ai^licatiuo  iu  Frauot.)* 
24,082  J.B.liUt*oiBUi.  BleMiiaaMig(aandaaitt(aUtagda«leiafar«ih(t1fa. 
24,09S  J.  O.  Bauiuii.  Kaiahar foririnlMB tah«raflbr. 


sriCClFlCATIONS  PUBLISHED. 

NoTl  —Alt  "pocvRr-iti™!!  ein  be  obtained  at  the  uiiiffnn  pnr<e  o(  M. aaoh. 

22,000  OoMNAKO.    Muiufiicture  oi  i>!rctruJr«  ail  j  rtii>taDoe». 
a^ddOarAUnnainB  (Kellogg  Switebbnard  k  Supply  Cj.).  TiliphaM 

awiteiibaard'.  (DAte  applied  fjr,  Oct.  17. 1903 ) 
22  758  Dauiel.    VuKsgc  reguUted  system  for  lighting  railway  aad  Oliblir 

carriage*,  Teutilstieg,  liMttior,  >tc. 
22,8SB  CBAitiiLsn  Mil  Bo.tHiKMM.    Klnctrieally  synebrmiMsd  eloclw. 
23,911  ('a»'  us  ;';.K.  CV,  I'.S.).    Altemtling  cunrnt  ui  t'n^. 
22,913  OHoiJkX  (<>.K.  Co.,  U        Alternatiug-curraDt  mutm  and  cmi- 

tivUlag  leme. 

8S,3H  WAawKn  MAcanmiT  Co.  (d.K  Co.,  VS.).  SleelriBdIr  operated 

Tslmi  espoc'ially  applicabSe  r  >  turt  inen. 
23,378  -"S'  ■i'<Ki       and  Kdelima!).    Kle:iric  kiJ.jDl  din.  liiii  ji;i;  »[.p«utu>. 
23&31  Wiiirr.  I.ooiehaodleaatomatieiuaguelicbiow-ojt  circuit  breaken. 
23,6ti8  TUMtiUiaUN  and  Lohax.  Switches. 

23,(>SfiS  8o(%  Axon,  des  Atkuebb  di  Mecaswub  ue  PKicixioa  oBTknini. 

Electricity  meter*.    ;  [>ate  applied  (or,  Nov.  10,  1902.) 
24,0$6  AxABui^A.    Appatatus  fur  limitiog  electric  currents. 
24.680  CaAVER.    Kleclriral  UaiumUsioci  rit-«]>rij:i,  t <:' .*iard£ng  and  repte-  ' 

•tuctioii  u!  sound. 
25.798  B.T.-H.  Cj,  (O.K.  Cou,  i;.S.),    KlecUic  vehicle*. 
M,7M  B.T,.H.CIo.(0.>i.C«]UAX  Blietria MtarifalNH appllcaMe  to  : 

elaetrie  rallmya  and  lilia  pwptMeiL 
25 182  Uelli  h.     Apparatus  for  obtuoing  varwtjU  c!octiical  iguitiimi 

atiplioabls  to  gas  engine*. 
25,527  RT.-H.  Co.  (O.K.  Co.,  C.3.).   KleeU-ic  train  coatrol  i^teaM, 
25,591  DiLVBs,  llKoi:i^iiTo<(  and  C^ile.   laduclion  coib  and  tfUMtonMnk 
2S,8S5  K.T-B.  <  i.  (U  K.  Co.,  T.a )-  Swiicfces. 

96,061  Vtf  't.    Voltn^  i-egulating  defieae  (or  altenmtiog  current  linei. 
V,6M  OORiET.    C>uu:t  breiktr«,  xwitehaa  aiul  tho  like,  partinilarlf 

ftft'''''&(-''«  f"<      nidi  L./nitiastien  anginal  and  tha  like. 
2(i,':'i6  \Vai..uib>'.  .\-iver;iMi:K  "v.  .la  '.  in<UealiagmNitcaolatact(IoaahicIae. 
27,267  MiLMi.   Susptndinj,'  eiectrnlicr<. 

SC7j446  BaAaadBanmOBP.  Mecbnaical  earformipaniUagotafbaid  iifcaa. 
S7,G06  WtilOIlT  aad  MioouiT.    Iiynamo-elaciric  maehhiMff. 

27.892  H.T.-H.  Co.  (O.K.C...,  V.H.).    Hrunh  holdeti. 

27,894  lt.T.-H.C(i.(U  E.(  a,  CS.).    Alternsting-eurfent  aarifciaifc 

88,463  Caowimaa  and  Bovtrau.  Hotor-atartiug  •aitchi 
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HemLMKT  an  t  M  >i  F.K.     Soeuring  Vliicd  i.Tl  in-ullHriv. 

671  Rus,    CoDDMlioo  (j«liie«D  l>ru>)i  hokler>i  and  pilkr*  of  dyiiuDKa 

78ft  ScTTON  •ml  Onntoir.  Famini;  {oCata  to  mwlQiia  for  caMer. 

?.C?5  T.RBL4SC.    KicitatioD   ap>l   icRuUlion   uf   InducSion  mschine» 

Data  applied  lor.  Jan.  28,  1903./ 
6,7Hi  l<  * H  . I.  >c.    Switcbe*.     I'  it"  ippln  ri  (or,  Maiob  33^  1903.) 
7,i08  W  KsiiM.Hni-BE  and  Avi  [>u  vi  ..    i  M  itrolling  QtMM  !<■  allttria 

motor*.    (Rate  appliwl  fc  i  Mnj  1,  19')3.) 
7,9t7  ].«>.   tieaUiiig  MHla  of  iDaaUt«d  cooductorx. 
9,340  MOMRM.    CmjEog  uvcrbead  Iroltaj  wirr«  of  '>!<■.  h  i  Imawtfii, 
9.874  Di'x'f.    SwitfliM.    (lUleapfiJW  for,  .ViJc:  19C'.' 
10,276  Sin  Kltctric  block  sigu  >1  ^j  iu  m', 

11,430  O  iiailN.  iDCMdcaemt  lawpa.  (Dtt«  api>lisd  for,  Mij  26, 1903.) 
11^  9nv»i.  BuiUtei. 


COMPANIES'  HEETIirGS  AND  RBPORTS. 


BUnn  AmnnW  no.  (ltd.)— it  m  extr»n>rJlMr;  ms«ting  on 

MoiiiUy  ihe  resolutions  pa»>:«-ii  at  the  niwlin"  tt~  t'lr  'Mt  uU.  were  con- 
li'tiied,  on  the  motion  of  the  cbairtnui  -l.  I<.  Uonnori  Subso- 
i|iicDtl>'  renolucloDs  wer«  fa«?r  ^  authorisintf  the  lun<lin«  of  tho  arrenrg 
on  the  7  per  cent.  piLfji.nco  shares,  the  borrowing  of  JCSOO.OfW  ii 
d«b«I>llurM>  and  the  erei^^tjcu  at  ItiiO.OOO  iflilitional  ordinary  capibtl. 
I>  tntf  10  4IMatioD3  Mr.  Bonner  »id  a  buBin»B  cuch  aa  the  company'^ 
flWiM  net  tUuid  still  aod  unless  they  greatly  increased  their  outiiul 
tHrrp  fmt  nn  pchL-jUlitool  dMdeiida  oeinii  eontiniied  for  bqj  Bonaiacr- 
SKhWO  imi  M  Us  bMU  apent  «a  tha  Iioeli  Lran 

BRITlsn  WESTIKQHOnBE  ELECTRtO  ft  HFG  CO  LTD  -  I  ti.  Ii  p  ily 
cbairm&n  (Mr.  W.  I.  Buchanan)  uretided  «l  tho  nie<-lii)^'  oti  1  iicutdiiy, 
aod  Kaid  that  tha  lormatiOD  of  UW  ootDMn^  and  the  ert-ction  of  the 
buildings  and  plant  at  Trafford  Park  had  do«btl«iiK  bvcn  etponKive  in 
mty  *ay.  while  the  orgunination  brotiKhl  together  at  the  Kamo  time, 
upon  the  aiinie  basis,  ouiild  not  help  eotailing  more  than  u>ual 
eitpfn'w  It  wa.i  i  t]i.'ftllv  to  1 1'  l  i.rrjc  in  mind,  howerer.  that  during  a 
coil  -  il'  Tul.lc  ;i.iiiicM  '[  tlv  p:i  ■  ii  .i-i.-B  niimbi'r  of  thi'ir  men  »tre 
still  «!tgui(<iJ  u|wii  what  could  be  properly  called  "unproductive  labour  " 
— oamely,  the  completion  and  ttoiatuoe  op  of  the  works  and  i^-rounds  in 
nadinesB  for  the  lar^  inflax  of  work  which  ibey  were  now  folly  |>iepdired 
to  handle.  Tho  chiira.^'.pr  af  ?Tmc  of  tho  work  undertaken  more  than  a 
yeiragobft'l  -lU  uonn  o,  factor  in  -,he  results  attained  from  the  jear'a 
working,  particularly  the  great  lotbmes  now  being  completed.  The  first 
of  iheaewcre  just  beginning  to  do  their  work  of  furnishing  power  fur  the 
uu  lerground  railways  in  London.  That  work  was  no  entirely  new  in 
tvary  ny,  and  involved  -lOch  great  ri»k»  in  construction  an4  OptUMion 
that  every  precaution  that  pnideoee  could  lugRtwt  woa  drmandM  of  tba 
staff  at  the  works  Thu  i!«velopmenl  charge*  ifiim  incurrr  1  w  rrvof  nrrfn. 
»ity  large,  coieriii^'  u'..  llu-  unforewien  eipente*  ini-idcnt  ^  « ich  inti  ic.ilo 
MM  large  engineering  and  nwoalaetarlng  i^oUamii.  lie  hud  been  aaked 
wbatlm  il  UnIt mI*  grifM mn  asl  loo  mr.Mri,  if  so,  what  (ffliat  aam. 
p«iitleii  had  had  upon  th«n,  mbI  what  tttpi  li  was  iiroposed  to  lika  to 
Ik  cure  better  prices  for  the  product  of  their  works.  This  was  in  reality  the 
k^irnel  of  thiir  bualoess,  and  tho  most  important  matter  that  could  engage 
the  att<!ntion  of  a  niantifru?*,iirini;  <-ampany, since  every  Monnmj'  thai  I'riuld 
be  made  in  expense*  cm:;..!  ckly  i.v.jJo.*i- i  up  Lii  a  linii!  m  MiUing 

prioea.  The  depressod  ooaiiMitzi  of  trade  in  this  country  wnioii  »pplie<l  tu 
liiilish  elvctrlciU  manafactaring  trade  with  more  fmee  titan  to  itny  oU»er 
wan  reapoiMiblo  for  electrical  material]  being  fotd  at  lower  prices  than 
j-hniiH  ti'  Ihr  I'Aii-  I'.  It  tioffi^  w.in  ;in>i'.rii<r  rrtnip'titive  elrnicnt,  far- 
rc;u  ;'.;:i(,-  m  ila  n-Bult:'  f '.at  hu:l  '.it  lu[<'  ^■:ii-ri'\l  iiii  :i  liif  m9ktt«T  of  prices — 
namely,  tb«  cotnpetition  met  with  here  Inmi  manufacturing  r;>ncerns 
mMMi  flnol  Bmua.  Itwaa  sot,  he  thought,  mi  much  the  amount  of 
huioaai  Muhoaiad  in  Oreat  Britain  hv  (Icrman  and  other  Csntinentiil 
etestriml  manatiotoring  concerns  i  very  large  as  that  wa^},  but  rather  the 
inflmnea  wbieh  the  pn-xenec  ut  ihwt  competition  in  all  important  tenders 
exerted  upnn  pricos  <iuot»l  ^yllniiati  niuritifiiPturern,  since  tho  logical 
scijueneo  to  be  drawn  from  h  a  c.iruiui  ,n  «  ihut  it  became  necessary 
fur  tlu!  aalea  dv|i»rtmiitit  of  a  iiriti^ili  company  to  try  in  advanoe  to  dia- 
coant  thotUBkiiowi]  ontoido  price,  wiib  the  net  rosall  thoi  mmA  Iowmt 
prleea  were  made  by  British  companies  under  aneh  slTcamalMimo  IhAa 
wf>iiM  he  ihr  r%fr  vri'Tv  tV.^  rnmpntition  ihey  had  to  meet  limited  to 
]''Ii:l.Ii  I  )iiij)i!-.iii.in  II  nrii  11  difTlL'ult  to  see  how  Uritish  luaiiu- 
facturing  cuncrms  could  adjust  their  buBiiiesH  to  meet  tliat  wider  cimi- 
palition,  aiui  at  tha  wime  time  satii^faotorily  uphold  even  fairly  reiimnera 
tlve  pric»«  f»r  iheir  products,  sioce  they  were  not  able  even  to  take 
any  repriialii.  bccaui>e  of  the  equal  fact  that  the  State  ]x>licy  of 
tlirlr  ei>nipctilurK'  countries  protected  the  latter  (foiii  »iMii!itr  attacks. 
It  was  to  the  boil  tin  -  •(  ich  I  u-t  electrical  undertakings  r  tfn  (  ly  'r 
VivUey  KIcctric  I  'jn  I  i  i  i  mt  ■  meal  maniifa.'turinK  <'Oi«t(  rn .  ;;i'li  n 
th'^im  lumt  in  considerable  measani  deyend  for  their  success,  auil  tie 
might  iay  thatan  indication  of  tho  oxlMt  Ol  iotttlt  now  bsiDg  shown 
in  Omt  Britain  in  eleelrieal  pomrdbllfltotfoil  Rbamaa  might  bs  gleaned 
from  Ihe  considerable  number  of  bills  that  will  conn  before  the  next 
sossiuii  of  rarlianient.  Special  care  had  been  cxorcisod  and  thought 
given  to  the  oonixrvntiMi  nni  upkeep  of  their  biiildioi,-^  at  Traflord 
Park,  and  be  belie  .^'.1  .hey  were  to-day  as  valuable  as  they  were 
a  ago.  With  regard  to  the  large  miiuhine  tools  and  ganentl 
pbmt  «««i|iiMat,  thM»  bad  hom  nMintainBd  «t  »  bigb  depoo  of 


eflicicncy.  Uunitg  tite  year  £'J.5.I'J0  had  bim  charged  to  genaral 
expenses  in  connection  with  their  niuiotenanc?,  and  with  iinptOVO- 
ments  made  upon  them,  which  had  tended  to  grcstly  increase  their 
•ffioiaDsy,  and  thus  reduce  the  eoit  of  the  product  turned  oat.  That 
taken  fai  connection  with  the  laci  that  many  new  tools  were  added  during 
the  year,  coupled  with  the  proportionately  limited  aiuoui>t  f  ^>■ork  put 
through  tha  factory,  compared  to  its  capacity,  which  i  I  t  .t'  l  ^ome  of 
the  larger  looli  fiom  nioeh  eeivice  during  the  year,  appeared  to  tbe 
4iCMt<m  to  waiiMit  tba  fie*  thai  tbo  ti»JU»  ohu«ad  to  dqiraiatiao 
tbetMii  WIS  a  fair  adjulmBnt.  In  (bo  matter  Ot  palteniB  and  4iea  anil 
amull  tools,  he  mit;ht  >ay  that,  ifuite  outside  tJie  £10,0^43  chained  against 
their  upkeep  and  maintenance  during  tlio  year,  tiic  lioixrd,  at  the  middle 
cf  the  liical  year  under  review,  adopted  the  |njlioy  of  charging  all  diej, 
patterns,  aiiiall  tools,  drawings  and  blue  prinln  dirci't  to  f>u:U>ry  expeusea, 
alone  or  to  a  particular  cnnlijicl.  Tho  sum  charged  to  factory  ex|>«n»ae 
for  those  things  during  the  *ii  months  referred  ti>  atnoiintc<l  to  f.irt..''l8. 
Iteaiising  tlukt  tho  motiKnt  was  not  in  <ight  when  tho  eajnacity  of  Uielr 
works,  and  of  the  organisation  that  bad  been  perfected  in  connecticiii 
with  them,  could  be  advantageously  used,  the  board,  with  the  hearty 
efM^raragenient  of  oU  tbe  offioma,  inunediately  aet  abont  redadng  gea««»l 
aipMsas  BHd  thacoat  af  ■aaoiaetarlaf .  Iloab  hai  baia  aotoatolklMd 
!n  tbat  dlceeUoa.  Aa  to  Ihe  fatare,  it  aeraiel  fair  tu  anmne  that  i(  the 
development  in  electric  traction  in  Great  Itrilaiii  kept  pace  with  the  out- 
look now  t'xisting  in  the  aame  direotioo  i<i  the  I'nited  Ntates  there  should 
be,  with  the  i,-*in!i  that  eecn-.r  ^l  lik-lv  to  take  place-  in  the  drmsrui  for 
elrctrical  ai  |'ii--ii:n-  in  tli.'  I'l.'i-ii  l  iliju  L..!!,  sulVioieut  work  in  iIm  i.tur 
future  fur  all  the  ele>  liiaj>l  :.u.iuu!a.jiuuiig  concerns  in  Ureu  Kritatn. 
Tiieir  plant  and  orgitnlsiation  at  Traflord  Park  were  c<|uippc-d  to  that  end, 
J  wullo  tho  expericnoe  iif  th«ir  wjrkiiiaa  h-ul  lirooghc  about  a  lower  coet 
for  their  finiiihi'sl  product.^;  ao  that  they »«N tO-di^ nmeh  betlflf  fittaAtO 
profitably  tender  for  and  (UOdUM  OlwIlMal  OqaipBMDl  than  thsf  had  been 
at  any  previous  limp. 

QENBTA  THAHWAYS  CO  [LTD  i  The  rliairmon  (the  Hon.  A,  O.  Brand) 
in  reviewing  tbe  rcsult«  of  vht-  worliirij;  for  I'.IO'.^,  at  the  nirttiog  last  week 
mti  thete  reeulLs  showed  a  large  iniprnveoMat  in  receipts  and  a  large 
decrease  in  expenses,  giving  fair  promise  ol  a  substanlial  distributable 
profit  at  the  end  at  the  jrear.  for  tbe  nina  mootbs  ended  Stfk  iM  tbe 
profit  wa.1  3>i,sedtr„  compand  vitti  U9t41Ht^,  m  tho  omfMpoodioc 

jierioil  of  l!»03. 

CBYBTAI  PAIACE  CO.— At  the  half  yearly  nicclin:'  I  .  i  v.^k  the 
cbainiiiin  i  Mr.  E.  S  luHikf  aid  that  Cruydoa  Corpttzation  UmI  dictdid  to 
apply  to  Parliament  for  poweia  to  conatRiat  a  trauwiv  conDectinic  Ifaieir 
Fysiom  by  a  new  line  within  SSOyda.  of  tbe  main  bieh-level  entranea 
to  tbe  Palace,  and  their  nc-KOtiationa  with  Iiondoii  ('ounty  Council  n  •  to 
an  extension  to  their  entrance  had  resulted  in  tbe  Council  dcei  i  ^> 
apply  to  Parliament  tor  powers  to  itiak<i  the  connection.  Tiiat  loft  open 
the  even  more  iinportajit  ijUeniion  of  an  e.\tensioii  by  London  Coonty 
Council  of  ll<  South  Londmi  eytlt  tn  to  tbe  I'ltlitec  from  the  London  aide, 
but  there  wa«  every  rea-Min  to  belii-ve  that  that  was  sitriu'a.^ly  intended  as 
soon  as  their  tinancial  ubligationK  permitlod,  and  with  the  highly  profit- 
able  result  uf  ?he  Croydon  extension,  which  niighe  l>c  ree»rdfd  as 
amured,  th'  ro  i  n:  i  be  no  doubt  but  that  the  London  citcn  i'  i  f  vruiild 
shortly  follow.  Tbe  Uroydoo  and  iiaoitettbara  aitttasioa  to  llie  Penge 
entraiioe,  which  waa  abaadj  aathoriiad,  wafc  be  waa  aimrtil  hj  tha 
managing  direolor  of  the  Brttiah  EtectrioTrsotion  Co..  to  ho  oomOMBOod 
this  winter  and  to  be  in  operation  by  next  May  The  opening  of  UiOM 
important  di!>tricl-i  was  ceit.iin  to  be  followed  by  extensions  in  the  south- 
cast  district,  until  they  nhould  ullimately  gat  that  large  network  Of  leoder* 
which  he  hud  always  held  out  aa  their  only  hope  of  a  anhatantial  iMltOH 
in  revenue  for  the  I'alaio. 

POWEB  0A£  COBPN  LTD  i  Thi- Lbu  iinan  (Sir  Henry  I'owler,  M. P  I, 
in  moving  the  adoption  ul  ilie  report  at  the  mectiug  on  Wednesday, 
^ited  that  the  praKreM  and  p<otit*  luade  during  the  pist  year  had  hcva 
adverBcly  iifTecled  by  the  deprcMlon  In  the  eoginrtiiiog  trader.  He  read  a 
lony  report.  ptcj>ared  by  the  nianagiiig  dim'tur  (Mr.  .Scliweicli),  on  the 
position  of  the  company.  Mr.  Ht  hwricli  said  that,  after  the  depression 
of  trade,  tho  mewl  important  quc«tion  nils  the  dc);r«<;  of  (lerteclion  now 
attained  in  the  oonntruclion  of  large  gai;  engines.  On  the  CootllMrt, 
especially  in  Germany,  t^ic  builders  of  liiiuo  gaii  engines  had  been  far 
bttcer  supported  by  nianufacliircrs  than  they  found  to  be  the  ciuse  in  this 
country,  and  no  doubt,  by  reason  ol  their  wider  nni;r  of  ex iicricticc, Con- 
tinental gas  engine  builders  had  sucowdcd  nmro  rapidly  in  prwltieing 
reliable  ga<^  cogiucH  of  large  sixes  than  had  been  the  case  fiiili.  rt  >  m  'his 
eoODtry.  It  was,  honevcr,  ti^isfacioiy  to  note  that  lionM  of  the  most  iiu- 
poittnl  oa^BO  bnUdaia  in  this  ooontrjr  bad  now  oomptolad  amnBaimDta 
lor  areurlng  tltc  adTaalage  of  the  tVmltnental  axperienco,  and  were  now 
niaiiufacluriiig  lame  gas  engines  of  soiivj  of  the  best  of  the  foreign  types— 
for  niManee,  the  Oechelhautitr,  Ki^rtiiig  and  C  ukciiU  engines.  Elec- 
tricity could  be  pioiluL-ed  < Oti.ipf  r  by  MouJ  i.-ii.s  dtivtii  (generator than  in 
any  other  Way  ;  but  en; ineciii  of  el-'ctiiuily  .staiioiu  in  thi-  co'jniry  bad 
not  yet  made  up  their  minds  a-t  tu  the  le.isO  llily  of  running  lai^'e  gas 
cni;ii»!>  in  parallel  in  geuerstiiii.'  alternating' current,  although  raauy  such 
iiislallattuns  could  be  .-.ceji  rumiiiig  in  parnllel  abroad,  partii  ularty  in 
('..  nii  .riy  They  ho|»d  that  the  .Niirlll  Weslt  irt  Kliclrieity  ;iri.I  1' user- 
U.L  1  ■  w.iiL^il  s.ton  plate  it^<df  on  u  \v(»rkiti|j;  luuiie,  and  pror  ■ .  I  im'.Ii  tli- 
ervclioii  of  thrir  fiiat  gooerating  staUuo,  which  was  tu  b«  driven  by 
power  ga.s  and  laiga  gao  onfitic*.  aod  wooU  tbciobf  furaieh  M  o^oot 
irisEon,  the  importanro  of  wbieh  to  th«  dovolopmont  of  thoir  hndnon 
could  not  be  over  estimated.  The  ranj-e  of  indiistrie-  employing  their 
patent  proc?>'ics  WB»  Iwing  gradually  cxt^ndH.  iiod  perh»p-i  Ihe  iivoit 
important  nen  crround  broken  in  the  direction  of  tlcclric  tramway 
work.  Tin  J I  V.  rk  at  the  South  Kt  iiTordshiie  Mond  Ua;  Co.'s  first  station 
«(k<  now  piaetically  iiniahed,  and  do  doubt  tfaey  would  proceed  to  dis- 
Icibato  gto  aa  hooq  m  tho  laf  iits  of  msiDi  wonld  penait. 
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NEW  OOMPANIEB. 

BRntAIOfAII  A  DISTRICT  EtECTBIC  SOTPLT  00.  (LTD.)  f^J.Tn' 
Keg.  Nov,  29,  capital  I'LMXHj  In  il  rharcs,  to  earrj  on  «he  huiin.  "( 
rapplias  of  ete«tiicity,  elecirtc*!  knd  meetuitikml  MigUMan,  manafiKtarvrH 
UmaA  dHlen  in  eleetilo,  l«l«gr«]>tttc,  tMapboate  wai  •thw  apgamtu,  Ae. 
Btg.  ufloak  BiTUuaimn,  QurniMib*a«hiw. 

flOWan  *  ALVSBSTOKE  SaamO  UHBTIHO  CO.  (lid.)  (89.693 ).  - 
Bag.  Var.  38,  espitol  £S,UOO  in  iCU  ■hsies,  U>  supply  •Icotrie*!  encrgr 
for  li^liog  towns,  ttmlt,  mwlwia,  tkeatiea.  and  other  public  or 
private  plaoei,  and  to  auijTMi  tha  bntiMM  ol  elcctrioiana,  manafacturers 
of  and  dealers  in  t!I  appanUu«  ait«tl  (n  coDnccUoa  with  the  geoention, 
diBtribotiuii,  :<u|ipl.v  and  employment  of  electricity,  Ac. 

SUTWJES  UMITED.  (82.7:i7).— R«R. Pf^c  I.  fapiUl  £5.000  in  £1  »hare», 
tt»  rsrrr  on  the  bu-ine«B  of  eleolriciani.  mti:tiirj;eal  t'i])<ineers,  producers 
xml  sujipUtij  ul  eleetridty,  Ae.  The  nubeenbera  are:  ~J.  A(b«!rlon, 
maaolaclarer,  J.  B.  Alhertto,  Bwwlwtmwr,  g.  A.  AUmiIim,  H.  A. 
Atherton.  C.  K.  Buckley,  D.  T<.  OltshB«rs,  D.  Raffi.  Baf,  gttoa^  8t 
Jnha'a-liMM,  Li%i-rj  

MOETOAaEa  AND  CHAEOBS. 

IKDDSTRIAL  STORAOl:  BATTEHY  SYND  LTD  1  — les  li-  nii  Nin  II  uf 
debenture  (or  £l,Ouu,  pan  ol  tecies  cre<tWii  ije(>t.  6,  li>U4.  to  aeoure 
£8j080i  charged  oo  companv'i  andeitakinR  and  property,  pmart  Mtd 
Ibtaiak  inolomiic  uooalled  capital,  aobjeot  to  prior  cbargu  tOt  ftt/tUO, 
KotniaiaM.  No|miilo«iiMMolMB«a«iie9. 

Himm  M  m  wmno  mt&r  nt.  (ltd.)— iwm  «■  m«*.  m  oi 

.£HjO  debenture*,  pturt  ol  ^erieji  miM  8api  1004.  Id  aWMW  CI^OOOi 
chained  on  eonipany'D  whole  proparifi  piwani  aai  Mank  Kd  Izmlaaa. 

No  previoua  i»ae  oi  aame  nertts. 

mUKHBAO  k  CO   (LTD.)  -  U»ue  on  Nor.  IR  of  £1C,000  debratures, 

p.irt  (if  tpriog  crrjitffl  mniii  rljit*  to  i««rEn*  £2il,0ril>,  I'reperty  eh»rg»4, 
cniiipany\  uiiiirrtakint^  ,an.i  ]  ri"ip<-rl_v,  |irr"!tfijl  and  futuru,  inolu.lin^' 
uni-»ll<  i|  ri\pil»l.    lloliicr-.  Iir,  .\.  M  uriiejwl  lOid  I'.  L.  Muirhe.iJ,  M.A, 

PERTH  ELECTRIC  TRAMWAYS  iI.TD.)  -Iiwue  on  Nov.  24  of  £'iy\  d-A,fn 
turee,  part  of  senes  created  Hoc.  Ti,  l'.»03,  to  iiecure  £50,000,  .:;iaf«ed  on 
benefit  ol  owtain  aerMmeots,  deposit,  ptortniunal  onler  and  AeM  o( 
Pariiameat,  ttamwaTs,  tmnwar  un^attakiag,  plant  and  machiuery .  Ae., 
in  teih,  W.  AvatoJiii,  Jiintiia,  Locd  Arthnt  Botlv  and  J.  8  Auateo. 
FMtfeady  tmaa  «l  MHM  ante, 

OmrSO  SLEOTUO  LIOBr  *  power  BVFPLY  CO  ltd  '  I  :ou<'  .  a 
No\  JJ  uf  £100 15r»t  morlca^e  debenturea,  part  of  isi  ric^i  i^mi'iJ  .Mmc-h  17, 
VM)3,  to  aeoure  £3,0('K),  ohargcd  oo  the  company's  undertiUiin^  and  pro- 
perty, preeent  and  fatare,  including  uncalled  capital  and  buildings, 
machinery  and  other  prupertj  at  Ouimaiies,  Vottugid.  No  IruatoeB, 
PfMtooii/  iHMd  «<  nm  MriM.  g»jm. 


CITY 


(Dec,  s^.-Bwde  i^a  i«r  MM,  (liaM  April  U.  10041. 
Ptiae  ol  invar  STid.  per  ot,  Conaoh  ST|1— 87!f  for  wmney.  H7I-88 
for  account ;  ^  per  cent.  annuilieBH'J— ronwlr,  I'ny  THf  Jim  ,=i 
Stocks  and  Shares  Continuation  Days,  i'ec  !  i  siivl  ;  l  id-i  l  lia^s 
Deo.  14  aal  S^;  FajDa^  !>•«■  15  and  'M;  Uinlng  iiharv  Can^-over 

XLECTRIC  *  OKKERAL  HTVESTllEMT  CO.  ;LTD.)  -The  directors  have 
doclarol  an  interim  dividend  on  the  i>  per  esnt.  preterence  shares  (or  the 
mx  muMu  aoM  Uii  imk.  and  an  inlttln  divUend  tt  tlw  nto  «l 
10  9Mr  «Mit.  pit  HumB  «■  Ibt  atfUiil  pva  ii»  w  tha  ortiBM7  ihMrai. 


■MISW  «».  (UD;)--11m  taarfir  took!  «( tha  S  per  awt. 
iharat  nUl  to  aiend  bom  lOdi  to  SIA  int.  indmlva. 


OLE 


nwnio  nuxwATi  *  uobtiho  oo  — The 


noeipts  (or  tha  ytar  andfd  Hept  30  were  £^T,e'2V,  and  the  net  praflt 
£13,403.    In  order  to  pay  inlTMt  pTi»{<>r<»n«<»  ilivi<I(»n<l,  Ac,  an  addiuonal 
"  li 


t-iki  11  (/ijui  ih'' r.:in[iproprialed  balance, 
Uwinit  to  objections  misad  by  the  Uoaid 


12,451  was  required,  and  Im- 1 
which  now  stands  at  i:i,&5i«. 

ol  Trade  to  the  double  truck  cars  it  brcame  neceaauT  to  nlMr 
to  uiouDt  them  on  single  tcueks  at  a  cost  ol  £l,Wi  Mil  th*  bfthwca  of 
tha  melal  aagoonl  in  innuvaMMnt  aad  laevBatnialiaa  <l  eats  (£1,800) 
irill  M  wiltltn  «f  tefanna  in  aii  kUMial  laMdmaBta. 

ItAXD  OESTRAL  BIECTRIC  W0RI8  (LTD.;— The  result  of  working  for 
November  was  "'JS.OOD  uniug'  iwrated.yieldinKa  (fioea  ntvunueol  £7, 15<», 
agaiBit  8S8,tlfi3  nnitauid  £i»,<i77  (or  the  correspoading  period  uf  la»t  year 

ttOCX  mnUUmi  MOnint.-  Thu  stock  Eichani;*  Camuiiltre  have 

appointril  Pfc,  14  a  special  =H'liri.!  iliv  in  fWlOr-d  l^  per  cent,  debi'fituni 
ntoek  ul  the  I  iUphoiif  Co.  .>.'  /•■..•  t  i '  t-!.].  and  have  (ivdercd  same  u-  Im- 
ijuoted  in  tl>e  oflirial  list.  Xho  euniiniit<:i!  have  been  oaked  to  allow  a 
further  issue  of  f^'^lOO  H  per  cent.  red<.-enittilla  An*  mortgage  dablBlun 
ttock  ol  the  .iuekUiiui  Eltetrie  Iramr-igM  Co.  {Lid.)  to  be  quoted. 

OmTBD  WIRE  WORKS  LTD  —In  the  report  for  year  ended  Sept.  BO 
the  dirtctoiB  recommend  a  dirideod  ol  2J  iwr  cent.,  leaving  £'i,<tll  to  be 
cnried  loiwaid  to  auatdividcnd  Beeraal  an  pnfawiiMahMea  l«  8api.$0 
(£1, 338),  and  s  fiM  balMie»  «C  4Bia. 


Aim  BAnw  AT  numo  i 


airiM* 

An  . 

Bamw.,  .  

Bslh  Klectrie  Tnmt,  IM. 
B—ltf  PUtrtMOesaaU^.... 


IlliBtiiglum  Ootpoislioa.. 
Blnnli^liwa  Tnaesfs  Oo. 

Blt«klMini  CarpormtioD  

Bik:^(:<ol  CarpoF«Uoi]  ..... 

BUttyija^SBM-nA  I  i^tiMiii 

~  '    l&nonMiK  I 


oipofsAlaB 
BoanMBoalb  OovorsNOA.. 

Brs<Wan!  Ci,r^iiir«U3a  ...... 

BrVtjt^bon  ^'r 
Briabui.  I- 

Buvoua  Ajnm  A  iulicruu  . 

DomJej  Lorpc,r»tl.?u.  

Smzitoa  CufVMmuua  ........  | 

OslooUa  Tnawsjs  Os,  

OeiBli<iaa.Baitralli   

OuaiS  Corponitoo  ........ 

CwlMe  SMBiniM  Oo. 
Onlcsl  laoaaB  ItaOwas  ». 
ChalkM  ADM.  U.  Itn_ 
flilr  A  talfe  Lontoa  Blj.. 
OelitwMetOeipanUon  ... 
OartBlaMrielnasOo. 

Danna  Osrvomloa..  

Mibjr  C«tt>«*Uan   

tXnwpon  A  Vimi.  Traaw.. 
Dtmr 
DetiHa 
DakUa 

Ihitillii  VfitU4  

Xul  lUm  Uai 

81 

%nrmmd  .VjtthfiiKt 
OL.  X<irth,:ni  4  i:l:/  lilj... 

Boll  OoryovstfdQ 
lllurJ  IMMHA  OouncU 
Ukwiaa  OicpofmUdii... 

Uf*  id  Thimi't  Oo  ,. 


nyw  A  Pist,  Ti 
la  A  IiMsalMM 


■Irtosldj  OgnaMha 
Luarkshtn  iMiu  Oa-, 
LMdt  OocvcwMloa-,. 

'  LollMflfecr  i.«3rvar&ilao   .! 

UTwyeol  OorpofUloa ..  ' 

UT«»«el  OntlMsA  BI7,  - 1 
lanAonOoiuUjt^gaaal  ... 

'.MwmMl  _  

Msiilsluiu 


MmmjBsIIwv  

Mer.^ijT  

y  :r ..a:.iu  hSeo.  Tnu>  I 

MlJJi..u.ti    

N,  L*ji,  <-  III.  irali  ili   

Nif*(;**tlu       1 5  u»,  tJiirii.  . 

Nf wi>,jrl  1  Mju  l   

OtiUuUb,  AnLuti  S  Urdu... I 

OUIum  (Jail  "rati  jD  j  I 

Parlb  <W.  A.|  KlK. 

PolorlwnN^   

Fo«l«  tD4  VUaittt  

FouartM   -  

B—<tingC..rp«jf>il,jn. ....... 

KoehAftla  CW}^jkiu.A  ' 


flaltotA  CoryoMdoa  ..  .. 

Bta«emeM  .....   

bluanW  Cbrpuntun  

HoQlhaaipiua  O^rp'ftllon.. 
Hoatboua  Ciwyw«Uua  


BsiiitMliiid  OufpttraUoa 

twsuim  Trmma  

Tkeaioo  Inuu  

TTluQBOMlt  sat  DlMlk* 
T/umU*  nns  OSb 
Wkllwo/ 

Wilwll  

Wcvl  U*m  CorpofAtioa  . 

Wf^tnr;-Mt);M.r  Mm 
Wfiii  C^itl^.mauD  ....... 

Woiv,.rtiani^'V.UA  Oblrlek. 
Wucwrier 
» 


WXta 


ilht« 


■twdill 


•  MIrilNMlsd,  1 1 


tlOwwttwa, 


IHMidivA.  ^rioitiifa. 
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BIiBCTRICAI* 


8HUB  UftT. 


Aa|io>Atf*iiaiM  ordlDUT  Stmt  

Do.  t^'Cuni.Picl  

Do.  Panaaamt  «X  Dak- Mo^  

Auckland  Eleo.  TWdi  tX  Mly.  (rad.) 
Banalara  Trrnnn  Urt.  

Da^  »lC<im.  Pni.    — 

IXk  i^Z  Dtb.  Stock  Itad.)  

Do.  1  par  Oaat.  Daba.  

Balk  IlK.  Ttnmt  Fnt.  Ord......,«— 

Do.       Cvim.  Pitf  

BriabaM  KlaeMa  Ttmm.  lanat.  Or*. 

Da.  (Mr Oanu Oam. Fiat  

Do.  Uaar  Oast.  Dab.  Ptot. Oala. ... 
BilMal  tiaomn  and  OaRtafa  (M. . . . 

Do.  Oua.  rnl.  (Mlj  flU) 

Do.  «  pat  Oast.  Daba.  m-..^- 
BilUab  diluilita  Bt»e.  Htar^WLiM 
t  S».  Prat.Ofd.  IHoek 


Prio« 
Wad.. 
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If  PTE  a. 

Th>  raport «(  Ui»  ••(faaa  breakdown  tik  Bmdbfd  laat  wwk 

which  we  publish  on  another  page  wilt  awaken  in  nil  electrical 
mgiiie«r8  a  f«eliij|;  ot  regret  and  lA  nymfoHty  with  thu  Elec- 
tricity Coamittee  of  the  Bradford  Cofponttioa  a&d  tlieir  «le^ 
irical  enginci  i  In.-  ^t:itl".  Their  energy  urul  resoniie  h.i*  l»ocii 
taxed  to  the  utmo-st  during  the  pott  week,  .irul  they  have 
workod  unaparin];ly  to  WtOTO  the  electric  lij^htin^  of  the  city, 
irbich  was  completely  interrupted  byii  lireaktlf)wn  of  the  c;>lile 
network.  Vet  it  i»  neoemry  tbat  there  ebould  be  a  eonipleti' 
and  senrchiug  inquiry  into  all  the  drcnmetences  of  the  ca.sc, 
end  that  it  Hhotcdd  h*  eeeerteined  with  whom  the  retponsi- 
l.iilit}'  fre  iLu  i!i''-H''tpr  re^st?.  Herv  vr  hive  not  a  ca.ic  of 
the  audden  failure  of  a  particulai'  uuiciiine  or  pic^^e  of  apjiaratus 
or  the  nmlt  of  a  pure  and  ni»void«bt«  aecident ;  it  it  evident 


that  the  failure  is  attributitble  to  a  gradual  dtsterigratiua  of  the 
eablea  in  the  Bradford  etreote,  and  that  no  adequate  etepe  had 

been  taken  to  anvst  its  jn.  _'res8.  The  condition  of  the  cable 
network  mtut  bAve  been  extreotely  bad  u>  omuo  a  disaster 
wbSA  neeeaaitated  the  ceaBatloB  of  the  whole  supply  for  k 
day  and  night,  and  ati  this  condition  has  been  the  result  of  a 
gtaduai  deterioration  it  ahoold  liave  been  detected  and  remedied 
one,  two  or  oven  three  years  ago. 


Wk  have  rejpeatediy  urged  the  necea^ity  of  syatematic  teete 
of  the  networln  used  for  electridty  rapply.  The  mere  eibaai*- 

vation  of  the  out  of-ltalance  leakage  recordecl  on  the  ammeter 
between  the  middle  wire  and  earth  ie  not  a  eofllcient  checks- 
it  would  be  as  reaaenable  to  praland  to  neaanro  the  onmnt 

Honing  through  the  feeders  by  the  current  suppUed  by  the 
balancing  tranafonucr.  There  is  no  dilliculty  in  raeaauring 
the  aetnal  insulation  res^istAuce  of  the  entire  network  of  mains 
day  by  day  witluut  interrupting  the  supply,  and  il  thia  ie 

ihi.,:  the  Mipply-station  engineer  cannot  foil  to  detect  a  OMUtaat 

luciuudu  111  Uiu  Icftkago  from  the  system. 


But  apart  from  any  matten  of  testing  and  insjiection,  it  ia 
evident  that  acriona  fanlt  majbo  foond  with  the  design  of  the 
network.  The  C  ity  hiectrieal  Engineer  bad  apparently  drawn 
the  attention  of  hiii  Committee  to  tliis  in  a  report  that  waa  to 
have  1j«on  considered  on  the  verj'  day  that  the  breakdown 
occurred,  but  there  can  be  little  doubt  that  the  fault  in  de«ign 
li  '  iM  have  been  n-cititied  lon}(  ago.  We  can  hardly  credit 
ttiat  it  escaped  the  attention  of  the  present  Chief  Engineer's 
predecessor*,  for  it  must  have  existed  five  or  six  years  ago,  and 
that  he  himself  li  .r;ly  discovered  it  after  having  been  a 
year  iu  otiice.  Many  oi  the  juiutrboxeet  are  ol  an  old  pattern 
aad  aro  not  properly  bonded,  although  diere  is  a  laine  ayatam 
of  electric  tramways  in  the  town  :  the  distributing  network  is 
all  couuevted  up  without  fuses:  and  sboit  lengths  of  live 
armoured  cable  were  discovered,  whose  very  exiafeeneo  waa 
unknown  to  ilios*  who  arc  now  in  charge,  Murcovor,  from 
the  fact  that  no  part  ot  the  network  could  be  saved  from  total 
disoonneetion  for  a  day,  it  would  appear  that  no  proper 
diKtricling  of  the  systt^m  can  have  Ihu'U  employe^l,  .ind  the 
>nitire  absence  of  fum  iiaa  added  to  the  many  difficultieB 
I  xi  crienoed  in  setting  matters  right.  Such  a  large  and  doue 
network  a.s  at  Uiadfonl  should  preferably  be  divide<l  uji  into  a 
number  of  main  districts  entirely  indopemlunt  from  one  another 
anil  fed  by  independent  foeders,  the  connection  bftween  them 
being  only  throiq^h  the  station  'bns  bars.   Thesa  districts 
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should  be  divided  agiia  into  mb-diatrkta  iater^onoeoted 

throu|;k  fuses  in  the  proper  places,  and  e.ich  with  iu  own 
feetler  or  fe«de».  If  Uiis  is  8>«temiitically  cftrried  out,  a 
gemnl  disMtsr  «i«k  m  iiu  wwumd  st  Bradford  diould  be 


IM  ft  Pa{>or  on  "  Means  for  eloctrif>ing  the  atlDOl|lbere  on  a 
largo  Male,"  rend  before  the  I'hj'sical  Society  a  ye;»r  ago  (T/f 
Batridan,  Vol.  Lli.,  p.  173),  .Sir  Olivku  Lodok  pointod  out 
UiedllictiltiuaUfliidiagtlMiimt  onftpnetlcAl  <>calo,  of  delicate 
electro-static  machinery  for  proilucin^'  extra  high  voltage* 
fur  fog-dispelling  purposes.  Iu  experiments  coaduvt«d  on  the 
roof  oi  th*  UniTanity  Collega  in  Uvarpool  h*  kftd  tnneHfiiUy 
dispelled  fog  from  a  space  some  r>0  to  fiO  y<ls.  in  radius, 
using  a  Winiihurst  maotiiue,  yet  he  felt  reiuetaut  to  approach 
ihd  Ufwpool  dock  «iitboriti«s  for  anilyfag  the  mo^ed  fo: 

I'ir'ariti-  tlir  rivo:'  ATei^e',-  of  fo;;  because  cl'^fro-static 
machinery  was  hardly  more  than  laboratory  apparatus.  In 
tlio  auiM  leetore  Sir  O.  LoocB  dewribod  «»d  demoostnted 
means  for  producing  the  high  voltages  required  with  more 
lobiut  mactunery.  A  detailed  deecription  of  tbew  UMana  will 
be  fonDd  in  the  ab»tiMt  o(  Sir  O.  LoDO«^  pRtent  ■peclfioiiljOD 
Xo.  24,30s  of  1^^3,  which  wo  publish  cbewhero  in  this  issue. 
The  hij^teniion  uuidirectional  current  is  prodnced  by  a  ooai 
bbMlOB«{«b«ltery  or  <lyn«moirith  a  hightenrion  tnunfoftnui 
uid  meroury  rectifiers.  If  a  coutinuouH-ciurent  soun-c  is  used, 
tlw  current  ia  given  a  pulsating  ciiaracter  by  a  suitable 
medniiiad  or  electrolytic  interrupter.  The  rectifiers  are  so 
connected  that  bothbalf-wavc^  of  the  alternating  current  from 
the  transformer  ar«  used.  This  method  of  connection  is 
similar  to  that  employed  for  a  like  purpose  by  those  who  have 
experimented  vith  the  alamlniiim  electrolytic  ■*  valve/' 
Actual  experiments  on  a  more  extensive  scale  arc  now 
wanted.  Wo  should  like  to  know  the  cost  of  a  pveu 
inetallatioii  and  the  power  required  to  drive  it    It  U 

concLivable  that  the  power  ro<inire«l  may  be  coiisider.iljle. 
The  particles  of  matter  i-:usp«uded  iu  the  atmosphere  have 
to  be  drawn  togetber  in  cluster*  of  partleles.  whieh  have 
sutbcieiii  density  to  fall  to  the  giouud.  Thus,  in  <lis- 
pellitig  fog  by  electrical  means,  a  cvrtaiu  weiglii  of  p»ruclui> 
hu  to  be  aoved  through  space,  and  bjr  a  very  tneffieient 

lucthoil  probibly.  Tlicve  h  little  doubt,  howcvur,  tlmt  the  dis- 
Mpatiofl  of  tt  Loudon  tog  would  be  worth  tlie  value  of  many 
thousaodi  of  kilowatt-houn  to  the  City  of  london  ;  but  it  has 

■tOl  to  Iw  dt'tfrmined  wliL'thcr  we  have  prutical  means  at  our 
diiipo:<^il  for  utilising  this  power  witli  eihcicncy  for  the  pat  •..vui  u 
purpi  !«■,  und  that  these  means  are  not  too  costly.   Sir  Ouvicit 

LoiK.K .s  lino  of  rescM' h  i  |  ii,t-:i~i(i;:,  however,  and  we  tni.-t 
that  it  will  l)e  continued  and  that  the  metiiod  will  eventually 
bo  trifd  on  a  jiractical  scale. 


Thk^  brief  note  which  we  pttblished  last  week  annouociDg 
that  the  Local  Goveromout  Board  baa  refused  sanction  to  the 
Stourbridge  Urban  Liistiict  I'otucil  for  an  i-lei.:tiio  li^diting 
loan  comes  a*  a  corollary  to  the  rtuent  detisiou  of  Mr.  .Tustict; 
Fakwem.  in  thedispiui'  bi  twcvn  the  WilUi.nden  I'rl'uu  iJiscrict 
Council  and  th'.^  Metroix>litan  Electric  Supply  Co.  The 
.Siourliriilge  CouhlII  have  la't'li  ralher  kully  troatod  at  the 
bauda  of  tho  Doard.    Lixnl  iipriug  the  Cotmcil  aouj^ht  auc- 


tion for  a  hMm  to  enable  them  to  boUd  an  elaetridty  works 

in  combination  with  their  dust  fk^trnctor  ivhidi  was  practi- 
cally completed.  It  was  shown  at  the  Local  Government 
Board  in^ry  Uwt  it  would  be  moiw  eeodomieal  for  the 
Council  to  take  p'-wrr  "  in  bulk"  from  the  Midland  Electric 
Corporation  for  Power  Di&tributiutk  than  to  generate  it  them- 
selvee,  and  the  inspector  stopped  the  inquhy  so  that  they  might 
con*iilev  more  carefully  this  company's  offer.  The  Council  fol- 
lowed this  advice,  and  have  now  sought  sanction  for  a  loan  for  a 
iiistrifaattng  network  which  would  takepovtrlroiB  flu  Midland 
Corporation.  Thi<i  sim  i.ii  n  has  now  been  refused  on  the 
ground  tluit  the  .Midlantl  Corporation  has  no  power  to  supply 
iu  Stourbridge.  Contrary  to  other  power  companies,  this 
company  works  under  Provfakmsl  Orders  and  not  under  a 
s[ie?ir!l  .\'  t,  and  as  recently  decided  in  the  cnse  ahnve  referred 
to,  a  comjMuy  has  no  power  to  supply  outside  the  area  covered 
by  its  Pnwyonal  Orden.  A*  it  is  now  purely  a  ceehnical 

Il-^A  diflSculty,  the  m.>t;o;  iii  easily  he;  romprh'rd  by  the  Mid- 
land Corporation  bringing  in  a  lato  Bill  before  this  Session  of 
Parliament  sutharisiug  it  to  supply  power  "  ni  bidk  "  to  the 
StourbiidgB  Urban  District  Council. 

In  oar  Correspondence  Cohiwus  will  be  found  a  Istlair  from 

Mr.  .T^^^  |•--  r.<  K,  in  which  he  iii;il;e-  ;ui  appeal  to  the  we!|.»'T- 
do  and  cliaritably-inclined  to  earmark  some  of  tlicir  Christmas- 
gift  money*  for  a  benevolent  fund  now  in  process  of  being 
orgJinised  for  the  electrical  indu^u  y.  We  j^l.id!)  give  jiuhlicity 
to  this  appeal,  but  must  admit  that  at  first  sight  it  would 
seem  as  if  the  electrical  Industry  were  in  eone  danger  of 
being  bunlenenl  with  an  unne<'c-iary  multiplicity  of  such  funds. 
To  begin  with,  there  h  the  iienevolent  Fund  of  the  Instituttou, 
and  this,  if  properly  suppoiied  and  worked,  should  be  aUe  to 
deal  with  niue-teuths  of  the  '^deierviiig  case* "to  be  foond 
amoi^  electrical  engioeeta. 

Bi  t  ele'-trical  engineer.i,  itroperly  so  callc*!,  constitute  but 
a  small  fraction  of  the  Grand  Army  whiclt  subsists,  directly  or 
indireotly,  upon  the  electrical  industry.  There  are  meefaanics 
and  factory  hanils,  fu:;:ne  lirivers,  .'-tcikers,  dynamo  tenders 
switchboard  attendanLs,  niotormeu  and  conductors,  clerkii 
and  nuscellaneous  hibourers.  What  of  these  and  the  banl 
cases  which  are  not  unknown  amongst  them  '  I-  not  a 
benevolent  fund  on  a  broader  basis  iluui  that  of  the  Institu- 
tion Fund  necessary  tor  these  t  We  are  far  from  wishing  to 
iiisert  dogtnatitally  that  it  h  wholly  unncoded,  but  we  feel 
that  there  is  a  moi-c  excellent  way,  which  would  cover  all  cases 
except  a  few  exceptinnally  hard  ones,  and  these  WDuld,  iu  our 
opinion,  Ih:  U-ticr  dealt  with  by  tlic  private  and  personal 
charity  of  friends,  relations  and  employers. 

Fi'it  the  oM  -.I'll''  of  tlcrkij  and  the  Hkc  there  exists  at  the 
present  moment  the  liritiah  Ii^ectrical  .Supeiuunuation  Fund,  to 
which  we  Iwve  often  directed  attention,  which  is  on  broadest 

pO:<-.il>le  lino,  and  to  whieh  ever}'  cleetrical  firm  without  a 
fund  of  its  own  would  do  well  t'O  )>eloni,'.  Then,  again,  there 
is  a  fund  for  electric  tramway  employees;  called  the  Biitiili 
Electrical  Friendly  .Soc  iety.  This  .s<.n  iety  is  now  ROme  thrso 
vears  old  und  ."oiue  'J,uOO  strong'.  It  gives  i-ick  pay  to 
mcu  when  ill,  dcjxh  grants  to  cover  funeral  c.vpcui>c&,  and 


Digitized  by  Google 


887 


OB  Nav  Year's  Day  thcro  will  be  imt|gnnit«d  »  pfomuing 
■chetnt  of  old-age  peoaioas.  But  the  most  landabte  feature 
of  botli  these  fanda  u  tbtoi  Hw  comijanius  iHnu'emcsl  do 
ni  .t  iniaranNift  the  ftinfl^  or  support  them  in  a  tpasmoilic 
lu-ijuiur  m  de&citt  arise,  either  of  which  courses  would  bo  diia- 
tiiwtlrdeiiHMiliaing^i  Oa^otn/tarf^^annfiiiiiatngakrly 
contribntr  every  week  or  month  a  f5xe<l  mm  proportiouate 
to  thai  coDtril>Ut«d  by  the  luon,  and  thiH  proportiou,  iu 
tbo  MM  of  tbo  peiuibn  nImiim  fw  tmnway  onpktjrMs, 


nUTcase!  as  the  inilirirliwl  em]ilo\  t  o 's  years  of  service  increase. 
Quite  rvcently  a  little  paper  dealing  with  the  iiriti»h  Eiectrk; 
FMandlj  8oei«ty%  albin  1im  boaa  aUutti,  and  it  it  iatondad 

to  (ievoif  all  jiii)fit,s  :iri»fiiig  from  sale*  to  the  building  up  of  a 
small  fund  to  deal  with  hard  caica  amoog  th«  aociety '•  own 


Wb  cannot  help  thinking  that  it  in  on  these  lines  salvation 
must  come.  Cbuitable  donations,  falling,  as  it  were,  out  of 
the  clouds  have  a  most  marked  tendomy  to  tap  the  •pringi  of 
effort.  The  cowmunity  iu  the  ]i'Vig  ntn  nnsi  rely  upon  the 
OBorgy,  integrity  and  self-help  of  iu  members.  Th«»rofore  let 
•■iplo7«ia  eaeoMngo  tbo  growth  of  tbaMTataaUe  Molal 
bgr  «vai7  MMM  b  (hafar  power. 


ThansI''ormkrs  for  very  tuj^h  potentials — dangerous  toys 
to-day  but  maybo  commercial  realities  to-morrow — ^wora  built 
ami  expf  liiaentoiJ  with  by  Pinf  H.  P..  Smith  and  some  of  his 
students  at  the  Worcester  i'ulytecbnic  Institute,  and  their 
aehimiBMta  an  briefly  recorded  on  another  page  of  thb 
iillie>  Most  interest,  from  a  denigner's  [xiint  of  view,  attAche« 
to  the  eoustruction  of  the  secondary  winding.  It  certainly 
■peaka  well  for  the  general  design  that  the  Profeeaor  and  his 
student.'!  were  able  ronstrtct  the  secondary  of  this  sui  i  t'>i> 
fnl  .'lOO.OOO-volt  traiuformcr  witli  No.  3d  B.  i$.  wire,  double 
ooteon-oorered  only  and  wound  ** anyhow"  on  apoaih,  which 
each  develo|i«d  some  ■^,i'i~iO  t^i  i'.OOOvolts.  Of  not  loss  interest 
it  the  SOOkw.  300,000-voit  transformer,  and  it  can  only  be 
regretted  that  the  teehniea)  data  given  with  rqganl  to  it  are 


Wireless  Tulegiaphy  to  Uie  Sciliy  isnuidii. — TTiu  Aubmaritie 
«ib!e  bttweeii  Pi.'ii/.iiHr  suid  the  Sciliy  IshimU  ha.s  broken 
<lown,  and  a  systiu  ul  wirclesis  telegraphy  i»  bciug  viuplo)'e4l 
by  the  Post  Office  authoritius  lo  continue  the  service. 

Mf.Mtllan  Uemoiial  Fond. — Wo  have  much  plea-surc  iu 
announcing  that  in  conseiiueuci-  of  the  vigorous  appi^al  liy  Mr. 
W.  H.  Fhtebell  after  the  anmial  dinner  of  the  Institution  of 
Bleatthil  Ewmwewoa  December  Ist  theBubscripiionaraeeived 
tonvwde  the  diove  fund  have  now  brought  it  up  lo  the  fnll 
amount  of  iES,000  which  it  wee  always  hoped  by  the  couttittee 
to  realise.  The  committee  have  reason  to  coagratuhte  them- 
selves on  the  generou.s  re-<)pi.>n.'ve  of  the  memliors  on  behalf  of 
tlwir  late  secretary. 

Oift  to  EdinbnigbUnivenity. — Sir  Donald  Currio  has  given 
485,000  to  the  Ulrivetnty  of  Edinburgh  in  responaa  to  an 
appeal  for  better  provision  for  an  extension  of  the  teaching 
stafT  and  for  the  promotion  of  research  work.  The  donor  has 
mven  hie  cooeent  to  the  application  of  £^,0O0  out  of  the 
238,000  to  the  purchase  of  a  site  for  proposed  new  kbontoriee, 
if  Hiich  an  expenditure  ehoaldbeneceieary.  lateaponee  to  the 
aup«iil  £15,000  hie  now  been  received  in  additioii  to  the  enm 
given  bj  Sir  Donald  Cforrie. 


Cable  IntermptiottS  and  Bepairs 

Dst.;  nf  liilf  riuptinrl.    Date  o(  Ite|ialr. 

CknoD*— Pjabairos   Aug.  Itt,  IWt  — 

iSU4sM(T«meiiHQHiCMD  Oei.  M,  19M  ..  — 

TMIa-TtaKlw   Jan.  19, 1901  ..  ~ 

CayenRp  -  rnr»!n»ribe  ••••••  Ja!y  18,  I9M  — 

Japiler  .I.ilrtx  4 KloiM*)— Nas- 

<^Bu  (KahAinii    Oct  30,  19D4  ..    Deo.  10,  IMM 

Silks— V.ilde;i    Alwkiii   Not.  11,  190)  — 

FalmcpQth- liill>ao   D«c.  U,  1904  ..  — 

Snowstonn  in  West  Pife. — A  severe  sno">t.Tiii,  followed 
by  a  gale  and  much  rain,  was  e.\|iericnco<l  in  Wcat  I'lfe  on 
Tuesday.  In  the  morning  snow  lay  on  the  streets  to  a  thick- 
ness of  Bin.  in  many  places,  but  a  thaw  set  in  accompanied  by 
torrents  of  rain  and  u  gale  of  wind.  The  result  was  that  the 
majority  of  the  telegraph  and  telephone  lines  were  damaged 
ami  the  servico  disorganised.  By  the  evening  of  Wednesday, 
however,  thiutei  had  auumed  their  normal  conditioiH.  Thr 
damage  waa  greatest  in  Dmrfermline. 

Institution  of  Civil  Engineers.— At  thu  -uiliti.iiy  m-  ntini; 
of  ilic  lii^iif.uion  of  Cinl  Knpineers  on  .bunwry  lOtli,  UIO.S. 
ail  .I'liirr'ss  Mil  "'I'!!!'  Kcccnr  \  i'^it  tit  ifio  Cnited  Stalt'H  ami 
Canati.i  "  \>il'.  l"-'  Juliveicl  'ny  Sii  W'illi.im  11.  White,  at  p.m. 
This  Ifrturt;  will  be  ri'jHMt.'il  uii  frillo«  iiig  ilay  at  3:.10  p.m. 
for  the  Vtenctit  ot  mem^jers  ami  their  fneiids.  On  Friday, 
January  13th,  Mr.  James  Swinburne  will  li.livnr  u  iccturo.  at 
8  p.m.  to  the  students  of  the  lustitotioa  of  Civil  Engineers  on 
"  Theny  of  Eleelriieity  and  Sbgnetian.* 

SMmI  Mmi.— The  awards  of  the  NiMi  priiee  have 
■n  pnUisbed.  That  for  Pbjaiee  he*  been  awarded  to 

the  Risht  Hon.  Lord  Rayleigh,  F.R.S.,  and  that  for  Chemistry 
to  Sir  William  liamsay .  I'he  distribution  of  the  prises  took  pisce 
on  Saturday,  iJecemhui  luiii,  in  the  (.Ireat  Hall  of  the  ^Vcat'emy 
of  Music,  Stockholm,  iu  Uiu  piesence  of  Kin^  (Hear.  A  banqnct 
followed,  at  which  nearly  200  gue.'^t>  wlmj  [ncecnt.  It  was 
stated  in  Thf  Tim"  on  Tuesday  that  LoiU  i;.i\  Iti^'li  intc-uds  to 
pre>.oiit  ilii-  v.iliu'  in  his  [>ri2e  to  (.'ambridgc  Tntx <jtoiiy.  The 
sum  of  money  attaching  to  each  Nobel  prize  is  about  £7,t<25. 

Rooilnc  of  thoHev  ToA  flalnrajr-— On  Wednesday  morn- 
ing a  water  main  which  buret  in  £ighty-eizth-stie>  t,  Now 
York,  was  the  eanae  of  an  nnplsaaant  experience  upun  the 
reeaotlj  opened  eleetrie  anbway  milwny  in  Kew  York.  The 
water  overtook  several  tiains  ud  flooded  them  to  a  lieig^t  of 
several  inches  .tbove  the  floor  of  the  carriages.  The  pas- 
ctengem  had  lo  stand  upon  the  seats,  and  something  approach- 
ing a  panic  irHillr'i.  VortlUiately  the  u.itiir  ■ini  :nit  ri.-c  any 
higher  Iwftui;  thu  ti.iun  were  withdrawn,  but  a  porciou  of  the 
subway  vM  in  s<'v<'iity.nt'('.:>ua-nreei,  beiqg  lootonad  by  the 
water,  caved  in  and  LlucktHi  tliu  Liue. 

Parts  Avtomobile  Show. — President  Loubet  opened  the 
seventh  international  automobile  show  at  Paris  last  Friday 
in  presence  of  great  crowds  of  visitors,  who  muniuously 
agreed  that  tlm  latest  show  surpassoil  the  fonmn  ones  not 
only  in  eisa,  but  also  iu  the  quality  and  luxariouanaee  of 
the  eaie  exhibited.  It  was  also  aotieed  that  the  preeent  show 
was  much  moM  intematioiial  in  chaneter  than  was  previondy 
the  okse.  Tliere  arc  a  number  of  electric  vehicles  exhibited, 
and  some  of  the  (letrol  cars  are  lighted  by  electricity.  A  heavy 
KriMiret  I'>ri  \ ,  intiiided  for  militvy  puipooes^  i*  fitted  with  an 

electric  .'^('arcblij^lit . 

"The  Central  The  fourth  inuiilter  of  "The  Central,"  the 
jouniiil  of  tbe  t  erUial  TeclMUtLil  I  cilleij;*'  '-''d  Students' Asso- 
ii.itiii!i,  ill- 1  been  issued.  I: '.ontains  a  short  illustrate<l 
article  on  thu  .Manhattan  Kuilway  iwwer  station  by  W.  A. 
ilel  Mar ;  the  second  instalment  of  Prof.  H.  R  Armstrong's 
article  on  "Mechanism of  Combustion'';  an  illustrated  descrip- 
tion of  the  transmission  and  distribution  system  on  the  North* 
Eastern  Railway,  by  S.  It.  Price  :  an  article  on  "  The  Vacuum 
Cleaner  Machine,"  by  H.  C.  Booth  ;  notes  on  an  .\iiiiti-ali.-iR 
Sugar  liefining  Oompany  and  on  figypt,  by  Dr.  U.  Harkcr 
and  C.  C'ollin^rood  respectively;  andtne  usnal  article  on  thu 

College  Seasiaa,  as  well  iv.^^  nt>te^  on  what  some  of  the  oI<l 
BtndenU  have  been  doing  recently.  The»o  latter  "^-l**^* 
now  armngcd  under  the  hsedings  of  the  yarioos  3[C«^J^,t 
readers  m^y  find  thenamesof  tSeircM  IoUqw  stnaenlswitnoui 
iwding  through  all  the  notes. 


Digitized  by  Google 


388 


THE  ELECTRICIAN.  DEOBMBBR  16,  1W4. 


«{  Um  Bojal  CominiMiQD  <n  Imitn  TnUtt  were  held  »l  die 
Weetrnjnater  flelms  Hotel  oo  Thand«jr  and  Fridej  lut  week 
for  die  tmrjiwe  of  oonuiderin^  the  pruimiiMry  report  ol  the 
technical  tdvisory  boerd,  which  conrista  of  Sir  John  Wolle 
Barry,  Sir  Buiijaiiiin  Bakuruml  Mr.  \V.  Itarolay  I'.n  n-.  This 
ruport  deals  with  the  engine«riug  and  other  te,.lai;cal  con- 
si  i.rationi  involved  iti  the  tiiuiu-n>U!>  proposals  put  Iwfort*  the 
I  imimisgion,  but  it  is  underatood  that  it  does  not  oommeiit 
i;|  iiii  any  -s|H;iiific  schcmc'j  ^^  lii<  h  have  at  any  time  b«en  )>r<<- 
sentod  to  Parliameut.  Xo  decision  tus  to  iuriher  public  uttin;:^ 
of  (lie  Gonniieaion  iue  fetbeen  errived  it 

electric  Power  at  the  "  Bcoteman"  Offices.  Iti  our  article 
dealing;  with  this  subject,  wbicli  aupcaml  on  p.  271)  ol  Tlf 
FJfirkhoi  for  l)r..'nilri ;  2iiri,  ttie  folunring  liatof  contnutor.'; 
wa<i  inadvert*!itl;.  .ouiUcd  : — 

MpBsrx.  Ail  s,  !!  A  AlLui  ; F.<linbar|{)i I.  Shaftinn,  coariDR,  Ac. 

Mnm.  Andcrmn  x  Munro  (Edlobuigh),  LtKhtiDg  and  |>ow«r  tiuuo«. 

iluen.WB».B>rtnii  .V  SoM  ^liabniBh),  Bnaab  wbing  Mid  llttUig 
floniMeM  irttb  the  litihtmK. 

Me.Ksrx.  Ik-rKtheil  A-  YounK  !r,ondon),  Ttnltock  "  t«MH eqili|mMBt». 

Uritish  Klwtrlp  Pl»nt  Co.  (Alloa).  MolorK 

Ktessrs.  BriM^p  PerliU  *  A  Co.  (F.Jinlturuh),  Motors 

Itniah  Kl<!ctriciil  En^'iiiiM'ring  Co.  I'l.oiij^hborouRh^.  Moton. 

MasBTi  Entv»t  Scoti  <t  Monntain  'Newcastle^  Moto^:^. 

Unilia  KlMlrie  Co.  (London),  K.  <t  M.  una  lamps. 

Satiiaiait  nf  Mr.  H.  A.  a  SnBdan.— Mr.  H.  A.  C. 
Suiiden,  eleetneian-iu-cbiof  of  the  Eieteni  end  Aieociited 
Tclegnph  Companiee,  having  dedded  to  retire  at  the  end  of 
the  enrrent  year  from  aMive  lenrice,  his  colleagues  and  frieivU 
huvc  an-anged  to  reeofnaae  this  event  mutabiy  and  at  the  saitic 
time  to  lonunemorateliis  50  y^ar-H'  conneftion  with  mibinarine 
cable  enierpri»e  by  prescntin;;  him  with  a  testimonial  at  a 
dinner  (to  Iw  held  at  thuTnic.idero  Ke-staurarit  on  Wotlnf.sdAy, 
January  iMh  Do.xt)  at  which  Sir  .lohn  I 'eiiison-IVndur, 
K.CM.<i.,  has  kindly  cons<mtcd  to  presi'le.  .*^idwciipiions  to 
the  tC!iiiu)ot»ial  t  ni  lorwapled  to  Sfr.  A.  K.  iianlio  (Kkutra 
Houiie,  Finsbiiry-jiavetueut,  The  co^t  of  the  diiuier 

tickata,  induding  winea,  will  be  25a.  eeeli. 

Speed  LimitB. — The -iecrctarv  of  the  Tiani«;iys  and  lji<.'ht 
Hallways  .Vssoviation  ha-s  addre^ied  a  letter  to  the  rrusi<lenl 
of  the  Ii(xiid  of  Trailc  lin  (|Hrstion  of  tramway  .-vpeeil 
liniitj>.  In  this  a  (itrons  ap|n;.i]  i»  made  that  speed  limits  on 
tramways  «honld  nut  be  more  stringent  than  the  limit  for 
motor  cars,  and  es]K.'cially  for  motor  omnibuseh  on  the  tame 
roa«l.  I'ndcr  see.  9  of  the  .Motor  Car  Act,  1903,  the  limit  for 
motor  cars  is  ".'0  mile.'  an  hour,  unless  a  lower  limit  i.s  enfitn-cd, 
.1)  on  the  |K'tition  of  the  local  authority,  or  by  the  oi-der 
of  the  lyoral  (Jovernment  Itoanl,  and  this  limit  c-an  never  b« 
IcRs  than  10  milei  an  hour.  There  i»  no  scientific  re;u>on,  the 
letter  points  out,  why  tramcai-s  should  not  safely  bo  allowed 
to  run  tA  laal  a»  motor  cars,  except  on  very  sharp  gradients 
The  matter  h  recommended  to  the  attention  of  ttie  Board  of 
Trade,  and  interests  Ixitli  of  the  tra\clling  public  ami  ol 
private  or  municipal  capital  omburked  in  tramw.iys. 

Society  of  En«ineu8.— The  fiftieth  annual  geaerai  meeting  of 
the  Sr<ciety  of  EuKinecrs  waa  held  on  Monday,  December  ifth, 
at  the  offieee  of  the  Society,  17,  VietoriarBtreett  Wettminatsr. 
Dm  chair  wa«  oecuj>ied  by  Mr.  D.  B.  Dutler,  provident.  The 
loUowims  gentlemen  were  dviy  eleeted  aa  the.'eoiuwil  and 
olHean  for  1900  :— 

PnaMent,  Ifr.Hkbulaa  Jama  Wtat:  vioe-iMieBidenta,  Metwm  Maurioi! 
WilMl,  Biebard  8t  Oeeige  Hooie.  and  Joseph  William  WiUuti ;  (Ordi- 
nary nMinbera  of  aoonell.  Mpnurn.  Joseph  Ucniar-i,  Ouorg*  Abrahani 
Goodwin.  Ueorge  tin-en,  William  Heary  Holttum.  Kdward  .lohn  Siluook, 
Diogo  Andrew  Syiuon*.  John  Aird,  and  Aleiander  Otabam  Dntj; 
honorary  i^-orciary  add  btaaanr,  Mr.  Oeoca*  Bnt;  hooonijraailtar, 
Mr.  Samuel  Wood. 

The  president  uiin  iMned  that  the  followiny;j)n(!miuni8  amongst 
other*  had  been  awarded  by  the  council  for  I'ajiers  reail  dnriii;; 
the  pa^t  »e&sioii — vi/.,  the  president's  -rold  medal  Uj  Mr. 
William  lidward  .Storey  for  his  Paper  on  "  ('onden.sin^x 
Machiuery,"  a  Society's  premium  of  Ixmk.i  to  Mr  A.  S.  11 
Ackennann  for  bis  Paper  on  "British  and  American  |,Coal- 
cutting  Macbiiiei.*' 


Technical  Education — On  .Monday  a  deputation  from  the 
.^VsMjciation  of  Clianil>cr-s  of  t'ommeroO  waited  upon  Lord 
Londonderry,  I'resideiit  of  the  iSoardof  Education^  with  the 
object  ol  eeeuring  iacraaaed  Govemmeiift  aid  to  higher  tuch- 
nJcat  ami  higher  eonuHerdal  edneatioB,  Sr  William  Holland. 
M.P.,  intmdueed  tfie  depntatira,  which  Indnded  Sir  Albert 
Rollit,  Lord  Shaftesbury,  Lotd  Barney  and  repnaentatiTee 
from  13  Chambers  of  Commerce,  in  addition  to  LondoD. 
Aftor  several  Kpuci  he.'!  Lni^  Txindond(>rry  mid  it  seemed  that 
the  <leputation  was  of  the  o|>inion  that  the  lioanl  of  Ivliication 
oonld  aceonijilish  a  ;;oi>d  deal  more  than  it  was  really  ca{kal>1e 
of  doin;.:.  \'i  tegard  to  technic.il  .jiiudtmu  he  iL'trirvl  tlio 
<leputatioii  Xu  ,»  itscter  written  bv  -Mr.  Mm  jiil  to  lIh-  London 
t'hamber  yf  Commerce  ou  Sept.  i'O,  au  l  ikv  it-  ii  !iis  speech 
to  the  question  of  commercial  education.  In  this  cuuDuctioo 
they  could  rely  Upon  the  Board  of  Fdncatiqin  tj  giTO  aid  com- 
mousurate  with  the  requireiueut«. 

tnin  RaaSitanet. — In  concluding'  a  very  interesting  article 

on  "Train  Kesistance"  in  the  Sfr".  !  ll'iHimit  •hmnnl  of  New 
York,  Mr.  W.  J.  Deris  migj^v^^ts  tSie  followinji;  formula  for  com- 
puting tlie  total  resistonce  oifeted  to  a  moving  train : — 

K- 6 + eV +^^[H.e»(ii - 1)}. 

Where  it  number  of  ears  In  train,  ineluding  kadii^  motor 
car,  all  of  which  are  aesumed  to  be  of  equal  croaMeetian ; 
K  -  friction  in  pounds  per  ton ;  Y  ••  velocity  m  milea  per  bo«tr; 
T- weight  of  train  in  tons  of  2,(>00lh. :  A  =  oroas  section  of 

train  in  »<)uare  feel :  c  corabino<l  jotiriml  and  rolling  friction 
roetficient  ;  i/  =  wind  pres-iu re  coefficient  :  >fi  =cocfKcient  show- 
ing  proportional  section  of  trailing  c;ir  >  i ^  1  is  affectin;^ 

total  win<lni:e.  i{a!io<l  upon  tests  on  the  Bufiaio  and  Loekport 
Kailwiiy  and  other  data  a\ailaMe,  the  following;  values  are 
otieied  tor  the  variouB  coefficienUs  ^i  — !i  .">  for  lu'avy  ioaduil 
fiiri'^ht  ears;  ''-■4  lor  standard  pj>f>eii;j;er  eo.ielies  or  lai>;o 
el:-etrie  intenirban  ears  :  h  —  't  to  i'>  for  H5;ht  electric  calB  willi 
grea^^c  hil>rie:ition  :  i  -O'll  for  heavy  track  construction; 
t  ~O  L{  for  roe' Hum  ti-ick  construction  :  t/ U'OO.'ifi  for  open 
platform  ear.*;  ■/-.0-002J  to  OOOHO  f<ir  vesiibuled  electric 
eaii ;  m^U'lU.  The  cross  eeclion  of  the  car  includes  the  space 
ixiundod  by  the  wheels  between  the  top  of  raila  and  body. 

King  s  CoUeRc  Bngineering  Socioty  s  Dinner. — The  eleventh 
annual  dmiiur  oi  King's  College  linLineeriiig  Society  waa  held 
at  the  Hotel  Cecil  on  .Saluixlay  evening,  I'rof.  .1.  M.  Thomson, 
LL.I).,  F.H.S.,  lieing  in  the  chair,  .^.fterthe  usual  loyal  toa«l« 
had  been  dul)'  propuned  and  honoured,  the  vice-president,  Mr. 
G.  \i.  Kinder,  pro|<osod  "Our  Gue*l."    In  hie  reply  Sir  Wm. 
White  modestly  iiuid  that  ho  was  tired  of  hearing  Of  his  ship- 
buibiiiig  achievements,  .ilthough  he  had  been  re!«]>on9ible  {or 
the  ilesigii  of  about  2.'>0  liattlcshipt^  UUdhe  had  made  a  greater 
demand  on  the  piiblie  purse  of  lhi«  countiy  Uiau  any  lining  man. 
The  next  toast  was  thatof'*TbeColl^eandStafi',"'^ly  proposed 
bv2ir.U.A.Helpe,  hou.treaaiircrof  the  Society,  who  referred  to 
King's  Oollt^e  as  the  oldest  technical  inatitathwi  in  the  country. 
I'rof.  Capper,  in  replying  to  thia  toaat,  add  it  bahoTed  them  to 
keep  up  ueir  chisnce  and  sports  and  not  narrow  their  em- 
pathies and  educatioD.    lie  deprecated  the  ccntraliaetka  iA 
teaching  which  was  being  pushed  forwanl  by  the  London 
University,  a*  it  tended  U>  ]»rxHiitcc  iiarrow-mindod  men.  In 
proposing  ''The  JCngineciiiig  Society  "  the  chairman  said  that 
altbouL'li  he  «  i>  li  lt  an  ongitiC'  :,  M  t  lie  had  taught  engi- 
:£CtMi;4  ^tiii;iiit-         'i'.y  years,  .iiivl  ha<]  absorbed  a  cer- 
tain aiLiuiiiii  ill  i:ir,':iuering  hinuself  in  the  process.  The 
(>r«>is)detit.,  .Mr.  A.  .M.  Fmlay-oii,  then  replie<l.  and  said  tliat 
the  c.\isting  mcmberiihip  <it  the  Society  C4«n«iitnted  a  record. 
There  were  not  enough  Paiiers  read  by  students  and  he 
urg&il  his   hearers   Ut   reraed)    this  defect.    With  reganl 
to  the  athletic  achievements  of  the  Society,  he  wjm  not 
able  to  say  mn<rh,  but  be  was  very  glad  that  thcv  ha<l  Kocured 
the  shield  in  the  shooting  eom|jelitiou,  and  this  was  cliiedy 
owing  to  the  fact  that  no  other  faculty  had  compete<l.  The 
speeches  were  inlersperj.ed  with  uitwical  selections  by  Pfofa. 
\Vilson  and  Waynforth  and  Mr.  t.L  A.  1*.  Thomas.  The  dinner 
aecreuries.  Messrs.  H.  Ci.  Cooke  anti  F.  W.  CramerKoberta  are 
to  be  eongnitulatcd  on  the  success  which  attended  their  labottts. 
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Electric  Lifht  and  Power  in  South  America.— Id  .m  article 
in  the  Ehctrir,,!  Jf',d<l  of  New  York.  Mr.  Victor  .M.  Araiia 
sffinii-  th:iT  f.  u       :in.,'r  of  tbr  ru|)i«l  progresi  iniwJe  in  tbe 
ijitiijiiuciion  of  electric  jicm-cr  in  South  .Vmcrita.     Ton  ve.irs 
there  vra*  not  an  electric  railway  aystem,  few  of  the  c;i])ital 
filics  l>f«iste(l  of  eieclric  lighting  [>\aM».  and  the  ums  of 
electricity  for  in<luKtri.il  purpo«eji  was  not  ilreanicd  of.  Now. 
however,  a  veriuble  truiutformation  in  tdunx  pl«ce  in  the 
southern  eouiiiicnt.     Kvery  tou-a  of  some  importance  wishes 
t«  ho  up-to  <iate,  ami  importers,  contractore  anil  eneinceni  ba\c 
more  than  they  can  <Io  in  introdurlnx  and  iuatalune  eleclrir 
rathv  ly,  li^hting  and  puvier  plants.  The  lateat  «l«etm  kfamii 
savin- .iuviecK  und  power  apfilianoaa  «re  being  tatniduced  in 
n^ous  whcic  formerly  the  um  of  msdlMiiaU  power  in  anv 
fom  wu  hiirdly  known,  and  when  even  the  ateani  engine  wjls 
A  fare  Imurv.     Aljout  three-fourth*  of  South  America  it 
ccmpoeedof  «eep  valleys,  hi-h  plateiiu.v  and  chains  of  tnoiin 
tailM.    This  peculiar  configuration  of  the  territory,  which  is 
erer}'where  linefl  with  i»trL'.inis,  var}  ing  in  size  from  i;ij;iintic 
rivei-s  of  the  Amazon  ty])e  to  «hiillow  six- month  streams, 
afford!"  itinunii^nihle  w.itcrfalU,  smne  of  which  loulil  ccrtuiniy 
riviil  Nj.i-ai-a  in  \  oltinie  of  water  and  the  Culifornian  inoutitani 
rtitwui  la  :iliriipine.sH  of  fall.    If  to  this  Ixj  added  the  unusual 
facilities  aflorded  by  •.'i>veriiment« to  in«lustriai  cnter]>rise*,  and 
the  pro8{>L'n»n.t  condition  of  the  majority  of  thoic  countries., 
tJic  magnitude  of  the  movement  i.s  at  once  ajipar^nt.     Biu  no-' 
Aires,  the  i.rogic.r.,ive   capital  of  Argentina,  it  the  mo-t 
important  seat  of  electrical  indu-ilrie^  in   South  Amerio. 
and  haa  six  lar^c  railway,  lij.'htin|,'  and  power  coni|uniLx. 
The  j>ow(T  sTations  arc  in  llie  ontlyinj;  di^lticts  of  the  city 
and  current  is  generated  and  diiitrihntcd  ai  volt4iya*  mnging 
lift  Ween  I.OOU  and  (),0<M>  volt*,  which  ii  stepju-d  down  for  hsb 
bjr meanaot  trau»iormen«  plaoetl  in  >iil>  stations  antl  oullars.  The 
eoatof  powerrarieafrom^to  15  cents,  jiorkw.  hvnr,  Jopondin^' 
m  the  quantity,  voltage  of  auppljr  and  location  of  (he  ovmumcr 
Um  generating  «utions  uae,  to  a  great  extent,  Amoiienn 
nudiiiMry  and  eappliee,  and  the  street  car  line«.  AmcrK  .t. 
ncton  and  other  niiJway  appaniue  exchuivoly.  Ahbaunh  die 
pramoten  and  capitafiota  are  from  difTcreut  coun;iie^  the 
control  and  uanaj^enient are mmtly  under  Atj^eutiues  oi  native 
Europeans  who  have  beeoiue  naturaliaed  citiMna. 


WTOwtty  cf  lirartM>im.--A  nmr  Chair  of  Eh.  tnral 
Enginoenng  bM  been  eatabUehed  in  the  tTm>er«ity  of  liir 
min^hani  aa  a  supplemont  to  the  Lectureship  in  the  same 
subject  ao  admirably  held  by  Dr.  D.  K.  .Morris.    The  (inst 
00ia]|Ntntof  the  Chuir  will  he  Mr.  Gihiiert  Kapp,  now  lecturer 
.at^<aiarlottenhur^.    He  i.,  n,,(  expecied,  however,  to  retiini  io 
tbia  country  until  the  autumn  of  next  year,  and  hi>  .i|  i.  on; 
went  will  not  take  effect  till  October,  VJO'>.    Meanwhile.  .i;i.| 
sul.M.Mpiently,  Dr.  Morris  and  hii  staff  will  continue  thoir  .ik 
as  before.    The  new  and  lar:;;«!  !)uildinj:s  for  the  Department 
"  ill  Ke  ready  by  that  tin).  .    J'imI.  JiurstAll  will  continue  to 
occupy  his  Chair,  the  title  ot  which  will  )>e  chanijcd  to 
"  Mechanical  Engineering,"  and  he  will  have  control  over  a 
great  entinoering  block  and  the  jiower  sutiou.    It  ii  not 
itnproliable  that  a  special  (.'hair  of  Civil  Engineering  in  the 
narrower  sen.se  will  l>c  csublished.    It  h  certain  that  a  com- 
|ietent  asaiatant  will  have  to  be  electe<t  to  assirt  Prof.  Kapp  in 
the  drawing  oHico  for  dynamo  antl  central  station  design.  Mr 
Kapp,  who  Wim  bom  iu  Vienna,  ha.s  8|wnt  a  Ui^c  portion  of 
Im  life  in  Enghiud.    His  first  employment  bwe  waa  with 
Aleaera.  G Wynne  \-  Co.,  in  1875.   He  relinqonhed  this  and 
iifter  a  few  years'  absejice  he  Fetnmod  to  take  up  the  appoint^ 
nient  of  engineer  to  the  Cbebhafeid  murk*  ol  Messrs.  Crompton 
&  Co.  in  ltM2.   In  1880  howrand  bia  connection  with  this 
firm  aad  bter  on  oomtnenced  practice  aa  a  consulting  encintwr. 
^■"■Jf.  *«■  period  he  was  a  frefpient  contributor  ti>  77„ 
^tmeim  and  other  technical  journals,  and  also  road  many 
Papers  before  the  various  scientific  .TOcieties  including  the 
Society  of  Tel^raph  Engineers  an<l  Elci  tricians,  the  Institution 
of  ('ml  Engineers  ami  the  Society  of  Aru.    In  lf<di  ho 
.^ccept«d  an  appointment  in  Berlin  as  secretary  of  the  Vcrband 
Dout«chcr  Elefctrot«chniker,  and  at  the  imrae  tinu-  the  editor- 
ship of  tbe  LldUoUthttifrltt  /.fitMknjI.    siince  then  he  has  also 
been  appobted  a  leetnrer  on  electrical  engineenng  at  the 


i'uchnical  High  School,  Charlott«nburg.  The  appointnwnt  at 
liirminjcham,  by  which  Mr.  Kapp  reUirni  once  more  to 
Hughuid,  earriei  vHb  H  the  right  to  undertake  a  certain 
amount  of  oonenltbic  work.  Thna  Mr.  Kwp  will  be  able  once 
mom  to  oome  into  eioae  toiudi  with  the  fnauatry  here,  and  his 
preaenee  in  England  will  >lotibt]eaa  lead  to  a  welcome  re-apjiear- 
anoe  at  the  meetings  of  the  Institution  of  Klectiical  Engineers. 

Northampton  Inatitnte. — The  annuid  jirize  distribution  and 
couversazi<ine  took  phicc  at  the  Northampttkn  Institute,  St. 
.'ohii'.s  .strcet-road,  Clerkonwell,  on  Friday  and  S«turday  laM, 
.Mr.  L.  H.  SebaatiaUt  chaii-wau  of  the  governing  body,  WM  ia 
the  chair,  and  the  prixes  were  distribulod  by  Lord  B«v> 
There  was  a  large  attcndaoeo.  Dr.  K.  Mullineuv  Wolnealeiy, 
iu  presenting  hi«  re]>ort  for  the  aaaaon  1903-4,  aud  that  the 
number  ol^tudentbounworlnd  doling  the  ye  n  u  107,000, 
ao  iocreaitt  of  13  per flrat.an  the  eomsftondini;  ri^nu-es  for  the 
proeedihg  aeaaion.   This  increase  wouhl  have  beon  larger  had 
it  not  been  found  necessary  to  stop  the  enrolment  of  students 
in  certain  of  the  cl.i.s»es  in  thi^  electrical  engineering  depart- 
ment owing  to  Lck  of  i>p,jce.    Tliis  same  feaMire  was  very 
much  iieceiituated  duiiiig  the  present  -  -imh,     w  iiU  of  the 
im|>ortuut  ci.L(..se>  lieiiig  imntediatcly  iiliai  ami  uuinh^'ns  of 
students  being  turned  aw  :u      l  lir-  effect  of  this  mn  litiun  of 
tilings  w.is  MTioiis,  f.)r  lie-uJu^  Ueing  unable  to  ac4:otiimt>date 
the  uumber  of  students  «•I^lling  to  .itteiid,  uaiil  of  space  pre- 
venu-^l   the  further  "le\ elMpmeni  aii  l  imptovement  of  the 
teacliing  in  these  elas-c».    .Vuntlier  matter  to  which  proini- 
neiiee  was  given  in  the  report  wa>i  tlu'  ebange  brought  about 
by  the  London  K  iueatiou  .Aet  of  lust  \ear,  and  to  which  Wa« 
a-seniied  anotlier  e.iuse  ol  the  arix-st  of  the  educational  work  of 
the  In»citnie.    The  enormous  amount  oi  iloiail  work  involved 
in  the  meqpng  of  the  Teehtiieal  Kdiic«tiiinal  Board  of  the 
biuilon  (  'onnty  Council  in  the  new  education  authority  had 
led  u>  the  )io.~ti<ononie)it  of  the  further  coneidoration  of  care- 
fiiHy  (hougiit  out  jilans  wliiet)  hiul  I'eachod  the  atige  of  being 
suKmiitcd  to  tbe  oUl  Tcdmical  £t(ucation  Board,  these 
plans  luiving  already  been  favourably  considered  by  that 
UuetHl.  Dr.  walmeiiiey  exjiresiioil  the  hope  that  this  po«t|)tine- 
ment  would  only  be  temporary.    "Die  work  of  the  Institute 
ueiienUly,  however,  has  maintaineil  its  usual  high  statidard. 
Mr.  L.  B.  Sebastian,. in  intro<iuciug  Lord  Keay,  (winted  out 
tbat  another  disadvantage  which  the  Institute  lia.l  .^ufforetl 
in  consoqiicLce  of  tbe  change  of  the  e<iiic;.t.Kinii.i  auib'  i  ity  in 
LondiMi  ^^.ls  tint  ip •        iiuiii;  L'tant  had  been  recciveil  tins 
ye^ir.  He  cijuld  uujy  i.upu  tLai  ihuy  wouhl  receive  tut  ini fek.aeil 
grant  next  year.    Lord  lU-.ay,  before  di-^tt ibiumg  ttic  prizes 
an<l  certificates  r<!viowcd  in  detail  the  work  ot  tbe  vai'ious 
il.  ;iiirtirn  :its  ut  t:ie  Institute.  He  then  dealt  with  the  question 
if  tile  plac*  oi  polytechnic*  in  tin;  educational  system.  The 
;imo  had  come,  he  saiil,  when  their  po«itii>u  should  be  clearly 
defined.    With  gootl  organisation  there  should  be  no  OVOT- 
lap]>ing,  for  it  Ma.s  his  opinion  that  (hi]}  teehnios  should  tako 
uo  part  in  -secondary  e-lucation  of  any  kind. 


MKETINOS  OF  SCIENTIFIC  S0CI£TI£8,  Ao. 

(To-day  I  F£IDA¥,  Daosmbor  IStli. 

IxjriTVTioN  OK  Ei.F.'  Tmc*L  ExutSBrBB :  .M.tNe'n>,rKB  Stckexth'  Sectio.v. 
7:Si}  p.m.    MeetiuK  at  tb»  Honieipal  ikhool  o(  TecbnoUiffT.  Psmt 
to  be  leod:  "Bottatir  and  Booatsr  Warkio(,"  Iqr  K.  D.  8. 
Sheiiiicnlina. 

Niii;7H  Eam  C)»st  IssTiTi-nox  or  Emiimkiui*  axi>  Shu-hoilukiik. 
7:-l<i  i>.t><.  Mwtinc  in  the  Literary  anil  l'hiloi<opfiic«l  Society,  Wo«t- 
gute-roiwi,  Newcaotle-On-Tjrn*  InclndeJ  in  t!ii  bnslnps!!  nf  (fag 
ersnltiK  will  be  the  di.wusxion  on  Mr.  \V.  J:  Ci;-iiiiiin-'  l'iip«r 
(m  '*  A  Compan:;on  ot  Vc^tjual  and  Uorizualal  lubes  in  Water- 
tub*  Boilers." 

HOITDAY,  OMSmlMr  lOUl. 

Faiuhv  Sociktv. 
S  p.m.   Ordinary  Meeting  at  the  Insjiiutton  o(  F.lectrioul  Knginwrf, 
'i2,  Victortn-iitreet.  We?tmiii«tCT.    Tlio  follovine  Tapors  will  b« 
reml  :  (I)  "The  Electric  Kiimnco:  itn  Origin,  rmnsfonnation 
»ud  .\pplic»tiona  "  (Part  II.l,       XHr  lphe  .Vfinet;  ^3-.  =  Eltet'n 
lytic  AnalysiB  of  Cobalt  anil  N.i  i.i  l.   by  i".  >tollvro  I'l  ckin  mi  l 
W.  C.  Prebble ;  {3j  ••  The  Electrolytic  Prop*mtiOU  of  Tin  Faate, 
kf  F.  Gslitharp}  (4)  "Note  on  tbe  Btoolnlfite  flaeoveijr  at 
m«1i!rV.aclilbsrp. 
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lUfi  J1£TR0P0LITAN  RAILWAY. 


The  opening  of  the  uewly  "oloctrificd"  HetropoliUn  lUil- 
mj  took  place  ou  Tuesday  with  s  marked  ■uenoe  of  the 
eeNUonial  which  iisuaUy  accom|iat]ie«  such  fnnottons— not 
that  the  event  was  any  the  lc»s  important,  but  simply  because 
the  tlirectors  desiroil  to  >lo  the  (let-d  oa  quietly  aii  jtofj^ible. 
Prior  to  the  nmniag  ot  a  ipecial  tnin  to  Uzbridge  aad  bi«k, 
»  hindMon  itm  fpvta  at  tba  Hotal  Great  Centml,  at  which 
Sir  Chuka  MeLann,  But  XP.,  ebdtmn  of  tiw  «nmny, 
fmUad.  At  tha  eottdntimi  oi  tba  hm^aco,  tha  eb  linnan 
aid  that  the  Metropolitan  was,  to  a  certain  extent,  in  tl)c 
hands  of  the  District  Company,  but  a  satisfactur}-  arrangonit-nt 
had  been  arrived  at  between  the  two,  whereby  there  would  bo 
an  interchange  of  electrical  energy  at  suitable  jwint*.  When 
the  lino  h.i'l  liecii  jji  opcrly  cleaned  up — a«  it  certainly  would 
Im — liL-  iliuuglii  11  vv'juld  be  «won<l  to  none  in  London.  A 
-j-en.il  feature  was  the  grtMi  wi'l:U  ■>{  tuuntlH,  these  having 
li«Bii  liinli  oriB-inally  for  the  n\i\  'inad  gauge  rolling  stock  of 
the  Gix.'t  Wust'jiii  li;ulw,iy.  ll'j  WLii  (juite  convince  !  th.i; 
tliey  tiiust  ^ivu  the.  ])uMi<  ilir  ir.ost  ii[>t»date  fucilitie«  in 
orvler  tu  capture  ilif  iratiit,  lnu  he  .il-o  iia'ndouod  incidentally 
that  they  luul  been  compelled  to  "  electrify  "  by  foixe  of  public 


the  aut4>matic  filler  of  the  con\'eyor.  The  large  coal,  which 
falls  over  the  end  of  the  jigging  feeder  or  screen,  panes  iato 
the  cni!«hcr,  and,  after  being  enuhed  or  broken  to  the  reqairad 
sice,  rejoiiis  tbs  small  by-pass  coal  in  the  filler  of  the  con- 
veyor. Tha  filler  is  so  OOnitrueted  as  U>  till  each  bucket  of  the 
eoBTCvar  without  spilling  aay  ooal  outside  the  backets,  which 
are  Of  tha  tilting  or  gravity  type.  Fourteen  sell  of  tilting 
gear  of  a  aohstaotaal  design  are  providad  and  Ifattd  to  tha 
longitudinal  chaDnels  c^irrying  the  coikvayor  nib  over  tlw 
bunkcrti.  One  set  of  tiliiijg  gear  is  fixed  over  the  a-^h  bin,  and 
all  tilting  gears  are  arranged  so  that  they  can  bo  easily  shifted 
to  enable  the  coal  or  a»he»  to  be  delivered  at  any  desired  point. 

The  conveyor  is  driven  by  a  15  B.H.r.  motor  mainifactare<l 
by  the  Hritish  \\'catin>;housu  Co.  This  motor  hii-  .i  i^\ive4  of 
025  revs,  per  min.,  and  on  the  shaft  there  is  fitte^l  j.  ni>\  hide 
j)Uin>ii  wiii'  li  ill  jt-  Miin  drives  the  train  of  wheels,  thereby 
leiluijing  the  speed  down  to  that  rcouired  by  the  driving  shaft 
of  the  conveyor.  The  receiving  nop|i<:i  Lus  a  cui'.Kity  .if 
^J  tons,  is  14ft.  long,  "ft.  wide,  approximately  yft.  <leep,  and 
is  located  over  the  crusher  pit  at  one  sitlc  of  the  coal  track. 
One  of  the  bottom  platea  of  the  hopper  is  provided  with  a  door 
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opinion  and  the  Bounl  of  Trudc-  An  Lidjournnu'in  w:i.s  tlmu 
made  to  Baker-strees  "^uitinii  where  ;i  .-.ifeeial  tr.ii;i  ■i^.is  .ouiiiing 
the  guest*  to  convey  thern  to  U  \  l  .riii^u.  Thf  i  lai  was  a  cwmplet* 
BUccees  in  cvf'ry  rtsjuicl,  ther*.'  hciiiy  wj  comparison  between 
the  new  elecUic  lolling  stotk  and  that  of  liif  ()1<1  rteam  days. 

Situated  at  the  siortliem  extremity  of  the  Met;-oj.iMlit-iiii 
Kailway  Co.'e  Noaaden  wurka  atid  yard  ia  the  particularly  tine 
power  house  which  haa  been  erected  for  supplying  electrical 
energy  to  the  entire  syatem.  Heferrin:;  to  Fig.  2,  which  is  a 
plan  of  the  station,  showing  pipework,  ^  i  .,  it  will  be  observed 
that  the  building  lias  lieen  designed  to  accommodate  four 
turbo-generators.  As  a  matter  of  fact,  two  of  theae  ai-c  running 
on  load,  the  tliird  is  being  put  down  and  the  fourth  is  already 
flo  order.  On  entering  the  engine  room  one  is  stnwk  by  its 
great  length  compwed  with  its  width.  This  featnta  nay  be 
gathered  from  the  iUiutratioin^  and  it  may  ha  mentioned  that 
tJia  cotira  huiUUng covet*  an  erea  of  83,130  aq.  ft.,  its  length 
being  316fL  lad  ill  width  1 01ft,  There  is,  of  course,  plenty  of 
room  for  aztaunooe  wh,  r.  these  aia  laquired. 

Coal  b  Immght  iu  ly  tail  in  the  company's  own  trucks, 
to  the  coal-crushing,  elevating  and  conveying  plant  (Fig.  4), 
and  there  emptied  into  a  receiving  liop|ier  capalile  of  holding 
the  CniH'_'nt-s  of  a  iTtainla.-d  ISiiti.sh  ^^'aL;L;o!l.  Beneath  thiis 
receiving  huppcr  iheie  plueeil  .m  autoniatir  feeiicr  of  the 
jigjnug  type,  which  keu|is  the  crusher  (fi.ved  iniiao<liateIy 
uuaerneuth  the  feeder)  suppluxl  with  coal.  This  feeder  also 
acta  as  a  screen,  which  enables  the  Mn.ill  coal  u>  pa-n  In  the  i 
crwher  iaateatl  of  puasiag  through,  the  small  going  direct  to  | 


conHisting  of  i^m.  wrought-iron  plate  working  in  slides. 
The  door  is  regiilatol  by  means  of  a  pinion  on  a  sjiitirlle  liinied 
by  a  large  himd-wKwl,  the  pinion  onifitginsr  with  a  rack  on  the 
door.  It  is  .inatiL'e'l  with  set  screw-  tint  it  cun  I'e  adjusted 
in  any  dotted  poi>ition  to  regulate  tJie  tlotv  ui  coal  into  tb« 
iifi-L^isi  feeder.  The  crusher  is  of  Messi-s.  Ciraham,  Morton's 
standard  four-roll  design,  and  lias  a  capacity  of  40  tons  per 
hour  which  is  also  the  capacity  of  the  conveyor.  Power 
rer|uired  for  driving  the  crusher  is  provided  by  a  l.'i  B.H.I'. 
motor  fixed  in  a  convenient  position  clo*e  to  the  cnisher  and 
connected  to  the  same  by  menns  of  a  train  of  wheels  and 
the  necessary  eountcrshaf t,  then  from  the  eoaotsnhaft  to  tht 
cnisher  by  means  of  leather  beltiDg. 

This  conveyor  carries  tha.C0a1  up  nwl  entpties  it  into  tha 
ooal  hankers,  whieh  have  a  capacity  of  2,000  tons.  From 
tha  buaken  coal  gnmlates  tnrough  travelling  shoot«  t-o 
the  boiler  fivnacas,  Eadi  efaoot  is  io  the  km  «l  an  usveartad 
Y,  each  of  the  brsaches  delivering  coal  lo  one  eidaof  tha  giMe^ 
As  the  coal  falU  it  h  automatically  weighed  by  Avery  weigh- 
ing machines  and  the  weight  rugit>tcred.  It  may  be  mentioilMd 
that  it  has  not  yet  been  definitely  decided  ex.wtly  what  eoil 
will  be  used,  but  it  will  probably  b<-"  nuts,  having  a  calorific 
value  of  12,000  B.Th.U.  per  pound  an.l  ,  ,-riii-  Jicut  Ce.  at 
the  pit's  mouth.  The  boilers,  of  whit h  then;  are  at  present 
10,  arc  of  the  Babcock  A:  Wilcox  w.aei  tube  type.  Kaeh  is 
capable  of  evaporatins  SO.nOOIb.  of  w.iter  |>cr  hour,  to  s'e.un  al 
la  pressure  of  l>("lh.  iuM  i'..  ill.,  .ii.'l  supi-ij.Mte'l  hy  I'iuF., 
I  the  final  tempei'ature  of  the  steam  being  about  520  F.  in. 
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th>'  m.iiit  hU-:Liii  tiuuilt-r.  Fiioh  boQar  bas  a  heating 
tiiridct!  r,i  :i,7.io  iHj.  tt.  and  k  iH^iiipped  vith  a  type  of 
f^r.ito  iuiii  stoker  which  i»  somewhat  uncommon  in  tliis 
coiitiii  \ ,  iil'.hiiiigh  l»ri^*l)'  used  in  America.  This  is  of  tho 
Ivoiioy  jifittoin  I  Till  F.Urlnn.i:,,  \'ol.  1.1.,  ji.  I.")',),  in  whicli 
the  grata  itseli  cuii»i£Ui  ot  a  larg«  numbiT  of  ^liort  tire  bars 
capable  of  partial  rotation  about  their  lon^ittulinal  axes. 
The  degree  tliruu^h  which  tlie  bare  rotate  may  l>c  varied 
from  the  boiler  front,  by  the  adjuaCment  of  a  iicrew 
and  tiie  periodic  turniiig  norement  to  which  they 
Hra  aubjoctcd  ia  elTeatea  sntoniatically  by  means  of 
dMftillg  lirivpn  bv  ■sptir  ijparin;;  from  a  5  ii.i'.  Wealing- 
booio  tteiiiii  oii^ire.  I-^i>  h  one  of  these  engines  works 
thne  Mokere.  The  effect  of  rooking  thu  Urs  ia  (he 
Dumar  doicribed  ia  to  niiM  Ilia  coal  to  travel  Imni 
(1m  to|p  to  the  bottom  of  tiw  (nto,  whi«b  dopw  at  ui 

a to  of  ■bout  4Mog.,  at  my  pndfltanninad  Tolonty; 
vdiocttjr  4«Mn4%  of  tmm,  on  the  munbar  9t  Uum 
per  nuBTito  tba  ran  mra  roehed  and  on  the  ni^tlmiigh 
which  they  are  eaueed  tn  oscillate.  When  the  coal  lun 
reached  the  bottom  of  the  grate  it— or  rather  the  ash  — 
ia  dumped  into  the  anh  pit  tlinni^'b  ilnmpini;  )ilatc^ 
swung  at  the  lower  end  of  the  yiati-.  .itid  opeiiod  luul 
cloaed  by  mean*  of  U>ii^'  haiiille-s  worked  irom  the  front 
of  the  boilert.  A.s  :i  mutter  ut  f.n  t,  i-uii.l>ti8tion  ia  very 
coniplctt'  U'itli  thi-i  typt'  «(  j^ralc  ami  ntukcr,  n'^  \f, 
evidfiiriHl  by  the  ;ii)|ioi<iiT<iK'e  iiii'l  iiiuiire  of  the  nah. 
I'litlli  I'lirci'ii  :inii  iiiitiu:c<l  driii^'liL  ]iluiit  is  imiliilli'il,  but 

OU    light    loud.'-   ll.ltUIMl    iii-,lUg!lt         fdUlhl    to    Ix.'  i)Hit« 

SufKcient.  On  lu-iivicr  loads  fori'cd  dr.iu^iil  is  ciiiployed, 
and  sometimes  induced  draugiit.  After  the  ashes 
fall  int4>  the  ash  pit  they  ai-e  sprinkled  by  hand 
and  shovelled  on  to  the  conveyor  which  travels  down 
to  the  other  end  of  the  boiler  house  and  comes  back 
under  the  firing  floor  after  having  depodtod  coal  ia 
tlio  bunkers.  The  ashes  are  canieid  along  and  dumped 
in  the  ash  tower,  Fig.  1,  from  whence  they  gravitate 
to  the  railway  wnggona  and  are  then  suitjibly  dis^ioeed 
of.  Thoa,  a  wamain  eomin^  in  ladan  with  coal,  may 
be  anhnrnd  aaa  filled  wtth  aabaa,  being  sent  olt 
a^in  imneilieleibr.  The  main  flue  ia  8fL  Ttin.  in 
width,  but  w  ttMnrn  in  Fig.  2,  it  ii  divined  tn 
the  middle  oppoaite  ibe  chimney.  A  brick  wdl  keeps 
the  two  pam  separate  until  the  chimney  iuelf  is 
reached.  This,  of  eoui-se,  involves  the  placing  of  the 
oconumiiHii's  in  two  i«epiar.kte  comfsartments  and  an 
induced  draught  fan  is  lustullL-d  iti  e.n  h  ti:>tii[,i;ii  liuent. 
(Ireen'a  ecnnoroisers,  liavinL;  l.T-iO  tul>e:-  lOft.  in  length 
and  4in.  in  intcnutl  diiiiuLli-f,  ajx-  iuiiitii^c-l  in  four 
banks.  Three-phase  motors  are  em|)U>yed  for  diiviiig 
the  «crapei4.  The  chimney  is  SOOf L  in  neigfat  and  19fti 
in  diameter. 

One  \ery  excellent  feature  in  connaction  with  the 
Btatiuo  i.<>  its  splendid  water  aupuly.  Two  artMian  wella 
400ft.  in  depth  h.tve  been  bwed,  and  all  roaka*ap  water 
is  obtained  from  tbc^  by  means  of  air  lift  jMimps  nianu- 
factund  and  inpplie*!  by  Messrs.  Davey,  Faxmon  &  Co. 
Thete  punpa  are  worked  by  a  utir  of  bomontal  einple 
girder  iteuii  engjneti  whoae  qrlioden  have  a  diameter 
«l  ISin.,  thft  atrohe  being  Min.  Each  am^e  ia  filtad 
wilb  a  flywheel  of  8ft.  Sin.  diameter  and  IStn.  in  widtk. 
Thay  run  at  a  speed  of  80  revs,  per  min.,  and  the 
workbg  steam  prcnure  is  1901b.  (ler  siiuare  inch.  The 
piston  and  valve  lod  glands  are  fitted  with  United  States 
metallic  packing,  f'uxman's  patent  automatic  expansion 
infill  i.s  ti-.ti-il  .-n  till'  ciiL'iin's.  In  each  case  the  air 
c^liudci  IS  plucud  Iddiiiiil  Lliu  atcum  cylinder,  and  is 
raoimtcd  011  evt.^iisioii  of  the  engine  bedplate.  It 
ia  driven  dinciiv  from  <  x tension  of  the  Hteiini  piston 
rod,  lovlu.  h  t:j.-  nir  i>i;iiii>  lod  i.s  rnmii'-'lcd  li\  mwaiia 
of  a  snit;ilj!(>  lollisresl  coupling,  inc  di.imi  t;  :■  ot  the 
ttif  Lvlimlei  U  liio.  and  the  stroke  "Jllu  ji  i.i  c.ii>able 
of  comp[Us-<iing  air  up  to  a  pressure  of  8OII1.  per  Kipiiuv 
inch.  An  air  receiver,  10ft.  in  length  by  4ft  in  diameter, 
is  provided  with  eacb  engine,  and  i«  constructed  for 
1501b.  to  the  aquare  biah  working  pnasnrab 
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Two  vertical  direct-acting  putn|>s  (Fig.  6)  for  feeding  the 
boilers  have  Ikjch  mpplied  by  Messrs.  O.  iV  J.  Woir.  These 
are  of  the  tandem  con)|K)iind  type,  tlie  high-prossnre  cylinder 
being  sot  above  the  low-pressure  cylinder.  'Ilie  steam  is  used 
expansively  in  each  steam  cylinder,  tlie  object  being  to  slow 
down  the  Kpce<l  of  the  piston  towards  the  end  of  the  stroke. 
This  latter  is  a  most  important  factor  in  the  working  of  a 
direct-acting  pump,  avoiding  the  sharp  i-etum  or  shock  at  the 
end  of  the  stroke,  which  is  tisually  attended  with  the  loosening 
of  screws,  breaking  of  joints  and  injury  to  the  mat«rial.  The 
water  cylinders  of  the  pumpe  are  \  '2^\n.  diameter,  witli  14iin. 
high-pressure  and  25in.  low-pressure  cylinders,  the  stroke  being 
L'7in.  Each  pump,  when  working  under  normal  conditions  of 
piston  speed  and  steam  pressure,  is  callable  of  deiiveiing 
15,900  gallons  \Hsr  hour  agjiinst  a  boiler  pressure  of  1701b.  per  | 
square  inch  when  working  with  steam  at  1601b.  The  pump 
ends  are  of  cast  iron,  lined  with  giinmetal,  and  the  pump  rods  i 
are  of  cold-rolled  manganese  bronze.  Weir  group  type  water 
valves  are  employed,  and  the  valve  seats  are  of  giinmetal.  > 


may  be  heated  either  by  means  of  a  feed  w:iter  heater  supplied 
witii  steam  from  the  exhaust  of  the  steam  driven  auxiliaries, 
or  by  passing  it  through  the  economisers.  On  the  other  hand, 
it  may,  by  means  of  suitably  arranged  valves,  be  caused  to 
i>ass  through  both  the  heater  and  the  economisers,  or  may  be 
fwl  directly  to  the  boilers. 

Coming  now  to  the  turbines,  it  will  be  seen,  from  Fig.  1,  that 
the  steam  piping  to  them  from  the  boilers  is  cjuitc  simple.  There 
are  four  turbines  of  the  Westinghouse-Parsons  single  cylinder, 
double  flow,  four-stage  ty]>e,  the  steam  pressure  at  the  stop  valve 
beiu]^  1651b.  and  the  superheat  lOO'F.  The  permissible  over- 
load IS  50  per  cent.,  and  is  dealt  with  by  an  automatic  by-pass. 
It  is  claime<l  by  the  makers  that  the  use  of  su|)erhcated  steam 
effects  a  reduction  of  close  upon  2Ub.  of  steam  |]er  elcctrical- 
horse-power  hour  at  full-load,  and  proportionate  reductions  at 
other  loads.  Steam  enters  at  the  centre  of  the  cylinder,  and 
passes  through  a  series  of  no;:/.le8  and  impulse  blades,  this 
operation  being  repeated  until  the  steam  uas  expanded  to 
about  atmospheric  pre«8Ui°e.    After  this  it  passes  through  a 


Kio.  3.— UsMRAL  View  ur  Kxcim  Kuvm. 


llio  water  pistons  are  of  gunmetiil,  fitte<l  with  S|>ocial  ebonite 
packing  rings.    All  }tarts  of  the  pump  are  readily  accessible. 

All  well  water  is  [Miisscd  through  an  automatic  water  softener 
{Fig.  G)  before  being  allowed  to  enter  the  boilers.  This 
softener  waa  sup]>lied  by  the  Harris  I'atent  Feed  Water 
Filter  Co.,  and  is  capable  of  softening  1.1,000  gallons  |jer 
hour  of  well  water.  The  cold  lime  proce-ts  is  employed,  and  the 
principle  of  the  softener  was  fully  described  in  TU  EUclridan, 
Vol.  \LIX.,  p.  782.  Briefly,  the  apparatus  consista  of  a  dis- 
tributor, by  which  the  correct  pro|X)rtion  of  water  ia  diverted 
to  two  lime  tanks,  in  which  the  lime  water  is  prepared  con- 
tinuously from  milk  of  lime  by  the  aid  of  an  automatic  air 
agitator.  By  ingenious  mixing  arrangements,  an<l  two  ]>airs  of 
treatment  and  settling  tanks,  the  neccsiuiry  reaction  and  the 
de|)osition  of  the  resulting  slu<lge  is  effected.  The  water  is 
Knally  filtered  before  being  conducted  away  for  use.  The 
Ijoiler  feed  arraiigcmenta  arc  in  duplicate,  and  the  feed  water 


series  of  pressuix-  blades  on  the  Parsons  principle  until  the 
exhaust  is  reached.  As  the  steam  enters  at  the  centre  and 
flows  both  ways,  the  sliaft  is  kept  in  perfect  eiiuilibrium  ;  thus, 
all  end  thrusts  are  eliminaKMl,  and  the  necessity  for  balance 
pistons,  \c.,  to  take  up  the  same  is  done  away  with.  A  thrust 
block,  however,  is  fitted  at  the  extreme  end  of  the  cylinder, 
but  this  is  only  for  the  longitudinal  adjiwtmcnt  of  the  moving 
jiart.  The  rotating  ]>ortion  consists  of  a  rolled  steel  drum,  a 
forged  steel  umbrella-shafHjd  disc  being  shrunk  into  each  end. 
The  high  carliou  steel  spindle  ends  arc  pres.sed  into  these  discs 
at  the  same  time,  with  the  result  that  the  whole  makes  an 

1  extremely  light  though  strong  constmction.  As  each  cart  can 
be  machined  all  over,  the  balancing  diflScultics  met  with  inca-st 
steel  and  other  unhomogeneous  materials  are  virtually  elimi- 

I  natcd.  The  6t^t  series  of  blades  are  let  into  the  dovetailed 
grooves  of  the  cylinder  and  spindle.  All  low  preiwuro  blades 
are  of  special  metal,  this  material  preventing  any  corrosion  due 
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to  wetness  of  the  exp&nded  steam.  The  bearing  are  of  cast 
iron,  with  babbitt  metal  lininK*,  an<l  have  sphorical  seat^,  tlie 
Litter  being  wuter-jacketod.    Keya,  liners,  kc,  areprovide<l  to 


the  oil  (;ravitates  from  this  to  the  piping  system.  A  pressure  of 
from  71b.  to  13lb.  |ier  square  inch  above  atmospheric  pressure  is 
obtaiceJ,  ami  after  passing  through  tlie  bearings,  the  oil  is  led 


a<lmit  of  the  finest  adjustment.  The  forged  steel  coupling 
connecting  the  turbine  uii'l  jjfuorjtoi-  is  of  the  tlexible  claw 
type,  and  runs  in  oil.    It  inmsmit.s  t  lie  full  powtr  of  the  shaft, 

»nd  i»t  ihu  same  time  ha»  sufticicnt 
^^Hfe^  lntitu<tu  to  idlow  the  gencnitor 

^^^^H  and  turbine  shaft  to  rt' vttivo  alxjut 

^^^^1  independent  cvutres,  so  that  any 

^^^^H  want  of  exact  alignment  is 

^^^^H  material.    The  arrangement  of 

A^fl^^^^^^  valvi'M  is  as  follows  :  Steam  entcra 

jlRrj^^^HI  through  a  raaiudii<«'tyi>ti 

|■j^B||^HI^  »top    vidve,  which 

IJ  HH  connert«!«l  through  gear 

]  I      iPi^BI  wheels,  with    a  hand 

I  wheel  on  the  platfurm. 

It  then  p«i<8es  through 
an  emerj;cncy  shut'dowu 
valve,  steam  strainer, 
and  Kovurnor  valve  of 
the  double-seat  jK)ppet. 
ty|H)  into  the  cylinder. 
A  centrifugal  governor 
(Fig.  7)  directly  driven 
through  gearing  from 
the  turbine  shaft,  ope- 
rates the  |>op|M]t  Valve 
('  through  11  small  steam 
relay  E,  the  |)oint«  A  A 
l>cing  tixL'il  so  that  thi« 
admiK'ilin  valvois  direct 
ly  controlled  by  the 
speeil  of  the  turbine. 
Continuous  re*"ipri>ca- 
tory  motion  is  given 
to  the  relay  valve 
through  the  roil  F,  and 
steam  is  thus  delivered 
to  the  turbine  in  pull'is 
the  duration  of  w^hich  de}i«nd8 
upon  the  load.  At  thf  cn<l  of 
the  turbine  shaft  opposite  to  that 
at  which  the  centrifugal  governor 
is  attached  is  fitted  an  emer- 
gency governor.  The  latter  is 
set  so  that  should  anything  hap- 
pen to  the  centrifugal  go\em()r, 
and  the  speed  of  the  turbine 
reach  a  pre<letermined  maxi- 
mum, the  emergency  go>'cn)or 
will  come  int<i  operation  and 
open  a  small  valve,  which  in  il.^ 
turn  will  close  the  emergency 
throttle  valve  above  referred  to.  A  central  lubrication  system  is 
provided,  oil  being  supplied  under  pressure  to  each  machine,  a 
sraiill  oil  pipe  leading  up  from  the  main  to  the  centre  of  each 
bearing.  An  oil  reservoir  is  situated  over  the  coal  bunkers,  and 


Kiii.  6. 

Wmtt  UiRioT-AcTiao  FssD  Tcur. 


to  a  filtering  tank,  whence  it  is  pumped  back  to  tlio  reservoir 
to  be  used  over  ag-<tin.  Klectric  regulation  of  the  turbine  fnim 
the  switch)>oard  U  provided,  the  device  cotuisiing  of  a  small 
motor,  which  causes  a  weight  to  traverse  a  lever.  The  normal 
siieed  is  1,000  revs,  per  min.,  and  it  is  intcrcnting  to  observe 
tliiit  although  only  the  low-pressure  blades  are  laceil  in  the 
two  8ct«  at  prenunt  installe<l,  it  is  intended  to  luco  all  the 
blades  in  the  third  set  There  are  no  fewer  than  100,000 
blades  iu  each  turbine  and  their  lengths  are  U,  '21,  5;  and  .'>Jin. 
After  pa^sitig  thiuugb  the  turbine  steam  leaves  at  lx)th  ends,  the 


Fit;.  6.    IIakuis  Andkbk  N  Klid  W.itkr  s.ipti.vsii. 

exhaust  pif  <w  being  carried  under  the  floor  and  subsequently 
merged  into  one.  The  condensers  are  of  the  buromotric 
ejector  type,  the  hot  and  cold  water  pumps  being  situated  in 
the  bafcment  of  the  building.  Kach  condenser  ha-s  its  own 
pumps,  anil  forms,  with  a  turbine,  one  complete  unit  The 
condensed  steam  and  circulating  water  fall  by  gravity  into 
the  hot  well,  which  extends  along  the  entire  length  of  the 
sUition.  From  hero  the  rcqulsito  amount  of  fec«l  water  for 
the  boilers  is  obtained,  the  remainder,  which,  of  course,  con- 
.stitutus  the  bulk,  being  pumpo<l  up  to  the  top  of  the  cooling 
towers. 

The  cooling  tower  installation  (Fig.  8)  consists  of  six 
"  Duplex  "  towers  forming  altogether  12  single  units.  Tliey 
are  sub-diviiled  into  three  sets,  each  set  cnnM.sting  of  two 
"  Duplex  "  towers  coni>tructed  in  such  a  manner  that  by  means 
of  a  suitable  arrangement  of  j>ij>cs  and  valves  any  one  section 
can  bo  worked  imlependently  of  either  of  the  other  two.  Rich 
section  corres[)on>ls  to  a  condensing  set,  and  for  the  sake  of 
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illugtration  may  )>e  numbered  1,  2  rucI  3  respectively,  and 
witli  the  ai<I  of  the  pipe  and  viilve  arrangement  above 
mentioned  they  can  \to  so  adjiistetl  that  No.  1  condensing  set 
could  work  in  conjunction  with  either  1,  -'or  .'i  of  the  coohng 
tower  installation  or,  if  necessary,  all  of  tboui,  and  the  same 
with  Nos.  2  and  .1  oif  the  condensers.  Eafh  tower  is  capable 
of  dealing  with  ^O.'i.OOO  gallons  of  water  |>cr  hour  ami  each 
section  double  thi.s  quantity,  the  combined  capacity  of  the 
three  sections  when  working  at  maximum  load  consequently 
being  l.'J.TO.OOO  gallons  of  water  |>er  hour.  I'nder  average 
conditions  of  climate  theae  towers  will  cool  the  water  from 
11  O  F.  to  80 'F.  when  passing  the  full  volume  of  water. 


Via.  7.— Wistinobucsk-P^biio.nk'  Stkasi-Tckiiuii  (JuviuKoa. 

Each  tower  ia  lOnft.  long  by  eCft.  f>in.  wide  by  75ft.  high, 
the  water  being  admitt-cd  at  three  diflierent  points  at  a  height 
of  '2.''ift.  uliovc  the  foundation  level.  The  hot  water  from  ihu 
condi-nscrs  is  conveyed  in  a  riveted  steel  main  pipe  of  'l>^\n. 
diameter,  a  similarly  constmcted  pipe  of  20in.  bore  feeding 
into  this  from  each  of  the  three  condensing  sets,  suitable  con- 
nections t>eing  taken  from  the  main  pipe  to  each  section  of  the 
cooling  tower  installation,  and  the  three  inlets  to  each  tower 
are  eventually  reduc«<l  to  lOin.  iliameter.  A  shallow  tank 
constructed  of  concrete  is  situated  beneath  the  towers  for 
the  purpose  of  collecting  the  water,  the  ground  having 
been  excavated  for  this  purpose,  so  that  the  top  of  the 


t 


tank  is  practically  level  with  the  surroun<ling  ground.  This 
tank  is  subdivided  by  nu-ans  of  walls  into  three  sections 
to  corrcsimnd  with  the  sections  of  the  cooling  towers,  ami  the 
three  tanki<  thus  become  separate  an<l  independent  of  each 
other  or  can  Ixi  worked  u-s  a  whole.  This  is  »ccompli.<ihe<l  by 
means  of  a  suitable  an-angement  of  |ien»tocks.  At  each  side 
of  the  tank  a  culveit  is  conslructe<l  nliout  Oft.  in  witlth,  an<l 
into  tliese  the  coolcti  water  from  the  tank  ia  discliargcd  by 
means  of  the  jienstocks,  the  water  then  iK'iiig  con<lucted  into  a 
large  lake  some  considerable  distance  beyond  the  towers.  If 
nccessaiy,  however,  the  plant  can  be  wotke<l  in<l«  |K!nilently  of 
the  lake,  but  ok  a  rule  the  water  will  Le  cau^od  to  circulate 
through  the  towers  and  into  the  ciilvtit  at  the  side  furthe«t 


from  the  i>ower  house  and  from  thence  into  the  lake,  return- 
ing by  the  other  side.  Branches  are  taken  from  the  culvert 
which  conduct  the  water  into  wells  from  which  the  circulating 
jHimiw  for  the  condensers  take  their  supply.  The  towers  are 
of  tlio  natural  draught  chimney  type,  there  being  no  spnty,  the 
hot  air  and  steam  being  carried  to  such  a  height  a-s  to  prevent 
any  nuisance  arising  from  this  source.  Zschockc's  jtatent 
hiirdle-s  and  well-known  water-<li*tributing  system  are  pro- 
vided. The  hurdles  themselves  coiuist  of  a  number  of  wooden 
laths  laiil  at  a  .suitable  angle,  the  edge  of  each  being  serrateilin 
such  a  manner  as  to  cauive  the  water  to  <listribute  itself  in  a 
very  thorough  manner  and  to  fall  through  the  tower  in  the  form 
of  an  eveidy  ilivi<leil  shower,  thus  ensuring  the  highest  po.<isibk 
efficiency.  The  chimney  portion  of  the  tower — that  is  to  say, 
that  part  above  the  water  inlet — is  specially  constructed  tu 
cati!>e  the  up-draught  to  be  increased,  and  the  velocity  of  the 
draught  is  further  accelerate<l  by  the  aid  of  the  cornice  fixe<l 
at  the  top  of  the  chimney  on  the  outside.  .iVir  passing  under- 
neath it  in  an  upwanl  direction  naturally  imluces  a  draught 
and  so  acts  somewhat  in  the  nature  of  an  injector.  The  neces- 
sary gangways,  ladders  and  other  conveniences  are  provided  to 
facilitate  manipulation  uf  the  valves  and  to  give  ready  acce«« 
to  the  towers.  This  installation,  we  are  informed  by  Messrs. 
Donat  <V  Co.,  who  put  it  down,  is  the  largest  cooling  tower 
inetalktion  in  the  world,  and  it  presenU  a  very  striking 
appearance. 

Messrs.  Donat  \-  Co.,  who  are  sole  Itritish  agents  for 
Zschocke's  Engineering  Co.,  also  securoil  the  contract  for  the 
whole  of  the  concrete  foundations  and  tank,  together  with 
the  penatocka,  pijM  connections  and  valves. 

(To  b«  ronlinued.) 


BEBIOUS  MAINS  BREAKDOWN  AT  BRADFORD. 


A  most  serious  inteniiption  in  electricity,  commrable  in 
extent  only  with  the  disastrous  fire  at  the  Bristol  Electricity 
Works  a  year  ago,  took  place  at  Bradford  on  Thursday  last 
week,  the  whole  private  lighting  supply  being  interruptetl 
for  a  <lay.  A  succession  of  serious  short-circuita,  fires  anil 
explosions  took  jtkce  on  the  mains  early  on  Thur8<lay  Dom- 
ing, ami  it  became  nece&siu-y  to  shut  ilown  the  whole  net- 
work. Owing  to  the  damage  which  had  Wen  tlone  it  vriis 
imiKw.'iible  to  restore  matters  by  i>eak  time  on  that  day,  and  it 
was  not  until  after  midnight  that  the  supply  could  b«  reinstated, 
although  .Mr.  Blackmail,  the  city  electrical  engineer  aixl 
manager,  arnl  his  assistants  worke<I  with  untiring  energy  to 
re-itore  matters  to  their  normal  conditioiu  We  append  a 
det:uled  account  of  the  occurrences  : — 

A  short-oircait  occurred  upon  the  negative  side  of  the  sjsteoD  on 
Thuriidaj  tnoming  at  0:10,  developing  into  a  hea\'y  short  acrwo  tlx 
outers  10  niinut«>i  later,  and  upon  invi^ugatian  a  (auli  was  located  to  i 
faodnr  laid  across  the  iron  bridge  which  ps»aes  over  the  main  line  of  Oi* 
Midland  Uailnsj  in  Sehool-atrceC.  The  (eedi-r  was  diseonoecled  at  boia 
end«,  but  s  htnvj  fault  slUI  reiuained.  The  pavrment  upon  the  raiiw*/ 
liridne  wm  open»l  up,  when  it  was  found  that  U>e  iircing  had  bomed  s 
hole  in  the  iron  plateii  forming  the  kuttoiii  of  the  bridije.  The  cable  was 
cut  upon  each  Eide  of  this,  and  Icated  bud  in  buth  directions. 

At  M:30  the  pavement  opposite  the  Midland  station,  about  a  qiurt«r  or 
a  mile  distant  from  the  bridge,  was  di.<plttct-<l  by  an  explosion,  and  the 
ground  was  immediatelj  opcni-d  up  tu  rx|u>Mt  the  caliles.  which  at  this 
point  are  laid  in  two  piarallel  brick  and  ultmu  oulvrrts,  which  contain  the 
cables  aupplyinvl  current  to  thr  four  inont  ini|iurtant  fiM-ding  points  in  lb* 
centre  of  the  town.  While  tliis  work  wilh  procvcding.  violent  exploBiooi 
occurrexl,  and  the  parirmeat  woe  displacod  at  other  points  in  the  lmn>e- 
diat«  vicinity.  The  explo«iong  bocaine  so  serious  that  at  <.»:.5.5  the  work* 
were  shut  down  in  ordrr  that  the  lauUj  cable*  might  be  cut  clear. 

There  are  at  c«rh  feeding  point  three  paveintnt  boxes  arranged  side  o} 
Bide,  and  the  links  in  all  except  the  centre  boxes  were  reniovcJ  at  the 
four  feetlitig  |>uint8  and  at  the  works,  but  the  cxplosionii  continued  aff 
the  current  was  cut  off  with  increasing  violence,  so  that  it  was  not  con- 
sidered advisable  to  commance  running  a4;ain  until  tlie  ground  had  bc«< 
opi'ne<l  up,  and  the  culverts  ventilated  in  places  by  the  removal  of  tj" 
cover  stones,  which  are  Gin.  thick  and  conBe<|Ucntly  heavy  to  hao<U«- 
Obwrvtttion  at  ihi-  time  shovred  that  nearly  all  the  15  cables  in  the  t«o 
culverts  were  burned  asunder 

The  works,  were  started  up  ai,'aio  at  12:3.',  when  smoke  comra«ic«d  to 
rr  ihsue  from  the  ground,  tlie  mains  being  at  the  time  fed  hy  l.HOOkw.  o' 
plant  across  the  outers  ;ind  .H'Jilkw.  nf  steam  balonoers  on  each  side-  '"^ 
ground  was  aoeoKlin^ly  opened  up  below  the  buttum  of  the  culverts 
KhoTt  Irn^'ths  of  arniuiircd  cnblr  — wliidi,  by  the  way,  no  one  U|i0D  lb'  J" 
knewwciv  located  llicrv — pulled  uul  in  a  T«ry  li«at«l  condition,  and  it  w*' 
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of  Itmck  

DiHlance  b«Vw«eD  backi)  of  wheal  flanges  .... 
Hdight  of  track  centre  plate  abore  rail,  earl 

bodjr  loaded  vith  ll>,000lb  f 

Height  of  track  side  bearinf^  above  rail,  car\ 

body  loaded   / 

Wheel  base  of  track   

Weight  on  centre  plate  with  ear  bodj  loaded, abt 

Bide  framea,  wrought  iron  forged   

Truck  bolster   

Spring  plank,  wrought-iron   

Dol&t«r  »pringii,  elliptic,  length   

Equalising  Kpringn,  double  coil,  oul«lde  dimen. 
Whoels,  nut  uteri  Hpokn-orntre,  stvel-tyred.dia. 

Tyrea,  tr«*d  M  C.  B.  utandord  

Axlea,  diameter  at  centre   

,.       at  gear  aeat  

„         „      at  wheel  seat   

Joamala   


Motor 
truck. 


irailar 
truck. 


Ft.  in. 

4  U 

•3  6 

2  10 

6  B 
37.0001b 
.  H  bj-  4in. 

cast  steel 
1  1  by  Sin. 

2  6 
4;  bj  74in. 

i  by  SJin. 
0  64 
0  71! 
10  7} 
iSia.  b;  9in.l 


Ft.  in. 

4  fij 

'i  6 


■i  10 
S  6 

l\  bj  3ia. 
wooditiroa 

wliite  oak 

■2  H 
»8  br  tiio. 

3  0 
•il  by  Siin. 

0""4} 

0  61 


diiTicult  at  tite  moment  to  account  for  the  cal>li!  being  alive,  an  the  whole 
of  the  cables  had.  w  far  as  could  be  ascertained,  been  disconnected  at 
botli  ends  upon  the  positive  and  negative  polm.  The  bottom  of  the  culvert, 
which  alxo  ransistfd  of  stone  slabs  I'lin.  thick,  was  removed  for  eome  yards 
and  arc*  exposed, which  were,  however,  kept  down  by  reooTsring  them  with 
Mtrtb,  and  the  works  and  feeding-point  Doxee  again  visited  to  confirm 
that  all  the  links  in  the  oati%ide  boxes  and  at  the  works  had  been  removed. 
This  proTing  to  be  the  case,  and  as  the  arcing  continued  with  unabated 
Tigour  in  close  proximity  to  a  large  gas  main,  the  works  were  shut  down 
a  second  time  at  2:.t/S,  as  the  feeders  remaiaing  were  not  in  any  event 
nearly  adequate  to  carry  the  eTening  load.  It  was  subeeqaently  found 
that  pitce?  were  fus^  out  of  the  gas  main  which  was  not  cut  oS,  and  it 
is,  therefore,  probable  that  the  damage  would  have  assumed  very  iwrious 
proportions  bad  the  arcmg  rantintied. 

The  whole  of  the  cables  upon  Oich  aide  of  the  fault  were  now  cat,  and 
every  available  man  set  trimming  back  the  ends,  as  it  was  necessary  to 
test  the  cables  to  ascertain  whieh  were  usable  as  they  had  been  very  eon- 
aiderablv  heated  carrying  the  heavy  currents  to  the  fault*,  and  the 
terminiii  points  of  the  individual  cables  in  each  direolioa  wer«  unknown, 
owing  to  the  cablvx  liaving  been  mansad  in  tlte  culvert. 

While  Ibis  work  was  proceeding  new  eable  was  got  on  to  the  ja)>,  and 
palled  in  to  bridge  the  gap,  which  was  IWjdti.  in  length.  Several  of  the 
cables  to  dtflcrent  parts  of  the  town  were  found  to  have  dead  earths  upon 
them,  which  no  reduced  the  capacity  of  the  mains  between  the  fault  and 
the  feeding  points  that  the  supply  could  not  be  reinstated  until  such  time 
nt  night  an  tlic  lond  fell  t(i  the  capacity  of  the  availabla  mains 

The  supply  to  practically  the  whole  of  the  town  wa«  relnstBt«d  at  mid- 
night, bat  while  the  main  fault  was  being  dealt  with  another  deT«lopc<l 
in  quite  another  part  of  the  town,  and  this  was  taken  in  hand,  and  the 
supply  recommenced  here  soon  after  six  next  moraing.  During  the  night 
th«  fault;  upon  the  moie  important  of  the  defective  cables  were  located, 
and  the  following  day  additional  temporary  cables  wer«  got  in  to  augment 
those  bridging  the  gap  caused  by  the  destroyed  cables. 

The  cables  that  were  ihe  cause  of  the  mishap,  and  thoae  burned  oat 
thereby,  were  laid  between  and  l(i  years  ago.  and  were  bum»l  through 
in  many  places  at  old  fashioned  cast-iron  straight-through  joint  boxes 
fitted  with  rubber  glands,  the  cables  having  lead  sheaths  and  hygroscopic 
insulation.  The  Bnwlttird  Hy>teiii  of  mains  has  until  the  last  few  months 
consisted  wholly  of  xingte-cure  cable«,  and  there  are  no  fuses  upon  these 

The  mystery  of  the  live  cables  beneath  the  culverts  was  cleared  up  in 
tiacing  the  cables  nut,  and  found  to  be  oauaed  by  a  set  of  three  single- 
pole  disconnecting  boxes  being  arraogod  with  tlia  negative  between  the 
positive  and  neutral,  instead  of  the  neutral  box  Iwing  m  the  centre,  as  in 
all  other  parts  of  the  town.  The  trouble  is  attributed  to  stray  currents 
upon  the  cable  sheaths  causing  a  fault  at  the  point  where  a  cable 
enter«<l  a  rubber  gland  joint-box,  and  thus  raising  the  pclvntial  of  tlie 
lead  sheath  ;  the  l<»d  sheaths  are  not  electrically  continuous  across  the 
joint  boxes 

The  distribaUon  to  the  tramways  was  unaffected. 
It  apjKMirs  that  tho  city  elo  trical  en^nnoer  ami  tnanitgur  had 
siibniitteil  a  rejtort  ou  the  bad  condition  of  the  network  to  tho 
Electricity  committee  a  short  time  ago,  and  that  it  was  down  for 
consideration  by  the  committee  on  the  very  day  that  the 
breakdown  occurretl. 


THE  NEW  YOBK  RAPID  TRANSIT  BOBWAY. 

(Concluded  from  '11.) 

The  tntrks  (I'ig.  Ml  which  will  bi'  useil  for  the  steel  carw  arc 
identical  with  those  previously  ortli-red  for  use  undiT  the  woodi-ii 
con.  As  may  be  seen  from  the  illastration,  the  track  resembles 
in  general  design  the  usual  standard  designs  which  have  been  used 
successfully  in  lieavy  high-speed  electric  niilroodiiig.  The  trucks 
wen-  built  to  the  designs  of  Mr.  Gibb«  and  Mr.  Thomson,  of  the 
Iiiterborougli  t"oinpi«tiy.  by  tin-  Ualdwin  Locomotive  Works,  I'liila- 
delphia,  the  motor  trurks  Iwing  designed  in  part  for  the  Wcsting- 
hniiAe  No.  tVi  railway  motors,  and  tlm  remainder  for  the  Ocnoral 
Electric  No.  60  railuny  motors.  They  ur«!  nil  arranged  for  nose 
suspension.  The  whi'i'iit  ami  axles  were  furnished  by  tlir  Standnrd 
Steel  Works,  the  wheels  being  of  the  steel-tn'ed  type,  with  '2^in. 
steel  tyres  held  in  place  by  retaining  rings.  The  bearings  ore  of 
Damascus  bronxc,  while  the  brake  shoes  are  the  "  Diamond  S  " 
type,  made  by  the  American  Brake  Shop  *:  Foundrj-  Co.  The 
table  in  the  next  column  gives  the  chief  diincnsions  of  the  motor 
and  the  trail  trucks. 

The  entire  under  faming  is  covoreil  with  a  sheatlilng  of  No.  '22 
gidvanised  corrugated  sheet-irim,  which  is  laid  across  the  longi- 
tudinal silLi  and  secured  to  the  floor  angles  which  are  e^piH'inlly 
arranged  for  this  purpose,  by  rivcta  and  special  clips  of  lin  banil 
iron.  This  corrugated  sheathing  serves  as  a  base  upon  which  the 
"  Monolith  "  flooring  is  laid.  Tliis  is  a  ccment-Uke  material,  .nadc 
lip  in  the  following  proportions:  5J  gallons  monolith:  /lb.  raw 
senna;  Jib.  burnt  iinibor;  )lb.  Tuscan  red  ;  and  U7Mb,  Monolith 
cement.  Th«Me  constituents  are  mixed  with  a  sufTiciont  quantity 
of  hardwood  aiiwdusl  to  give  tho  maU-rial  the  conslitiicnry  of  mor- 
tar, and  it  is  spread  evenly  upon  the  corrugated  flooring  and  finished 
smooth  on  top.  The  spcciid  clips  used  in  riveting  the  flooring  lussist 


in  securing  the  monolith  to  the  eorrtigatod  metal  and  holding  it  in 
place.  When  tinislied,  hardwood  strip*  are  laid  upon  the  floor  along 
the  aiales  of  the  car  to  provide  the  necessary  wearing  surface.  It 
was  found  that  these  strips  conid  be  easily  foKtcnotl  to  tho  Monolith 
cement  by  wood  screws  after  first  boring  small  lending  holes,  with- 
out cracking  it.  The  floors  of  the  platform  are  of  iin.  steel  plate 
nveted  to  the  platform  frame.  They  are  covered  with  periblod 
rubber  malting,  which  is  cemented  upon  the  steel  plate.  Hpecial 
threshold  motal  treads  nre  provided  at  the  passage  ways  between 
car  and  platform.  The  outHi<le  finish  of  the  ciir  is  applied  by  the 
Hlecl  plate  of  the  side-frame  girder  consirnction,  upon  vt  hich  the 
paint  tinish  of  Tuscan  re<l  is  applied.  Similar  sheathing  of  special 
rolle<i  steel  plate  is  applied  to  the  car  ends  and  platform  framing. 
The  window  poets  are  covered  with  extruded  metal,  of  which  the 
inside  and  oatside  window  stops  and  also  the  eavM  uiouldlDg  art 


Flo,  14.— CuuBKicT-CoLUCTCca  Davice  o.<c  Motob  Cxhu. 


formed.  The  roof  covering  is  of  lire-proof  composite  t>oanl, 
fastened  to  the  roof  framing  and  furring,  as  above  staled,  and,  after 
receiving  a  heavy  co«il  of  white  leiul,  is  covered  with  cotton  duck. 
The  principal  constituent  of  the  tire-proof  Iward,  which  is  used  for 
the  roof  sheathing,  is  nslH-:st<jH.  The  side  windows  have  n  double 
sa»h  of  iimhuptny,  the  lower  being  Ktatuinary  and  the  npper 
arranged  Ui  drop.  .Miiiiiiniuiu  ratchet  racks  are  provided,  in  which 
the  window  locks  may  ixf  <'aught  in  any  position  ;  the  ratchet  pro- 
vision allows  the  npper  snsli  to  be  cloeea  without  manipulation  of 
the  window  catch  or  lock,  while  in  lowering  Uie  catch  must  be 
opened. 

Sheet  ahmiiniiun  is  mostly  nsc^l  for  tho  interior  finish  of  the  ear. 
The  wninsculing  surface  betwc4-ii  longitudinal  senix,  idl  the  end 
interior  pnneU  and  the  window  panels  are  covered  with  No.  14 
gauge  sheet  aluminium,  being  faaleiied  in  phice  over  the  inner 
sheathings  of  the  ••  trausite "  oisbe-itos)  iMiard  by  nickel-pbtted 
round  head  screws  ;  the  hea<IUnings  are  also  similarly  faced  with 
No.  14  sheet  aluminium.  All  mouldings  used  throughout  the  car 
are  of  aluminium,  pressed  to  shape.  The  result  is  n  verv  light  and 
cheerful  interior  appearance,  and,  from  a  prncticnl  stuiKlpoint.  il  is 
a  finish  that  will  remain  bright  and  clem  with  a  miuimuiii  of 
deterioration. 

Hand  rails  of  Ijin.  aluminiuiu  tubing  are  provided  for  carrying 
the  hand  straps.    This  rail  is  carried  upon  aluminiuut  brackets 
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Iiilaaed  to  Um  deck,  uicl  i«  c^iMippcd  wiih  m  haol  itntpx.  In 
Aecordanoe  vUh  ibe  htCHt  practice  in  liglitii));.  three  rowe  of  lanipa 
•re  naed,  one  of  eis  liuiipis  under  the  upper  roof,  rad  the  others, 
each  having  10  lainpK,  under  the  side  roofs.  The  wiring  luauldings 
are  also  of  aliuninium.  thus  blendinf?  nnth  iha  general  interior  finiui 
of  tho  car.  Instead  of  liaving  gntee,  tlie  platforms  have  doors,  which 
nri'  3rrnn;;«l  to  glide  into  pockets  in  the  side  frnining,  thereby 
giving  up  the  entire  plntfortii  to  the  piuwengers.  Tliese  doors  arv 
cloeed  aai  op«nud  by  an  overhead  Ivvvr  syxteiii.  The  i«Uding  door* 
of  tbe  motor  car«  lumy  bu  partly  opened  iind  iH-curod  in  that  iKwition 
Jay  *  bar,  uid  (bos  mtvo  m  w  Miu-real  for  the  motonnMi  when 
ined  M  the  vctonnMi'c  eomparkmfnt.  Rnbber  door  ctepa  of 
tabular  shape  are  urovided  to  cnehion  tlie  nhnck  of  closing  the 
sliding  ndc  door  ana,  furthermore,  to  prevent  catching  the  clothing 
of  pasBPngcrs  ■.viieii  zhp  door  is  cloRcd.  Tho  end  doors  b^'twwn 
veslibisl-^s  niA  txxiies  uf  i-  irs  arc  of  the  .hiilil.'  U-p*.-,  hung  on  ii.i  kil 
plrtfprl  iiht';i;h:i  "  itli  hnr;  111  re  nnti-frictinii  'I^t-,  titI  nlwi  pruM.l.-il 
with  Meel  Irncki  «'ndu!«.d  i:vit  ihf  d.».:r«.  Tlii-w  ihnir*  tire  pniM>!.-d 
with  nibb«r  »l>up  cir»iiionx,  iiiui,  Ukc  trie  »ltjf  duor»,  witli  inui  rnitlen 
counting  of  mbber  rolli>.  Thexe  end  doom  are  aliio  pruvklttd  with 
koitaWlrtM  cunaim,  for  u»c  when  the  vestibule  ia  occupied  by  the 
BMMnOMi;  dMOUrtMnsare  MItOIIWVi<F«Uy  raiiied  or  lowered  aa  the 

door  u  opened  or  eU)eed,to  abut  the  light  away  from  the  motorman. 
Another  interesting  aitocluneut  is  the  improved  bundle  on  the 
diding  door.  This  door  is  made  to  latch  so  that  it  cannot  slide 
open  with  th?  sw»\in^  of  tlie  cor,  Init  tbe  lutndle  it  ao  eomMmctcd 
that  wlivn  pi<  ~.\n<--  i'^  Mp|)lied  tqMm  it  to  open  dw  door  tho  cotnc 

JMOVCUii.:it  «      ijiiliUc'i  It 

A  nc.vfl  fpnturc  m  ihr  coiLitnirtinn  of  these  cars  i.-  th'  motor 
man's  couipartiuent  aiid  veatibulf.  wliich  ditfers  essentially  trout  that 
used  heretofore.  The  cab  is  loeat>  d  >n  the  platform,  so  that  no 
space  within  the  car  is  required  ;  at  iht-  !>aaie  time  the  entire  plat- 
form space  is  available  for  ingress  and  egst  si^,  r\i,  pt  that  on  tho 
front  piatfonu  uu  tbv  first  car,  ou  which  the  paesengecs  would  not 
bo  •liowed  is  way  cmo.  Hm  aUt  ol  tho  cab  ia  fintmed  hy  m  door, 
whkli  MB  bo  glMod  in  three  podtlone.  ^en  in  it*  nud-pocitioD  it 
wdum  K  pwrt  of  the  plntform,  and  thi.s  would  bo  its  position  on  the 
IMir  phttmni  Ot  tbe  rear  car.  In  the  third  position  the  door  is 
ewnngairound  to  an  srr  i  f  IWJiln^  ,  when  it  can  be  locked  in  poeitioQ 
against  the  t  uri  .  r  vi  -uIjuIi  j  n-i  i  [  closing  the  master  controller. 
This  would  bo  in  uh  pviUiun  nn  nil  pl  itfonns  except  on  thp  front  of 
the  front  car  ar  the  iLur  .jt  -.h'j  if  -ir  cur  of  the  train. 

The  nitiltiplc-unit  system  of  control  has  been  adopted  for  opr  ra- 
ting thv  trains.  In  an  eight-car  niiUtipIu  unit  express  train  the  fir  ^ 
third,  fifth,  sixth  and  eighth  cars  will  be  motor  cars,  wtiile  thv  itcconil, 
fourth  aixl  seventh  will  b«  trail  car>i.  An  eight-car  train  can  be 
reduo«d,  therefore,  to  a  aiix-CM-  train  by  iincoupliiig  two  car«  from 
either  end,  to  a  fiva-oar  tcain  b;  oncouplinc  three  cairalrom  the  rear 
end,  or  to  a  duoe'Car  train  by  uitoonphng  ire  ear*  from  either  end. 
In  each  case  a  motor  car  Mill  remain  at  each  end  of  the  reduced 
tram.  In  like  manner  a  tive-car  local  train  may  be  reduced  to 
th^i  c  cnr«,  'till  leaving  a  motor  car  at  each  end,  by  nucoupling  two 
I  !\r.  Ir.iiji  <  illii  r  i  ini,  since  in  the  normal  fivSHMT  loeal  tnin  the 
;ir:-i,  thir:l  mul  li'tli  c;tr'  wj!)  be  motor  cirs. 

'1  In:  i[.i,ii.r«  iiri:  ii(  tin.  ' ; : i iKjiiJ-ri . ■  rci:'.  sarics  type,  rated  at 
'20t>  H.i*.  kjhIi  tit  070  »olt».  i'iioy  were  supplied  by  the  General 
Klectric  and  \Ve»tinghou»e  Co.'st.  The  wcigiit  of  one  ninko  com- 
plete, with  gear  and  gearcasc,  is  S.OOIHb.  The  corrcitponding  weight 
of  the  other  i»  5,7M)1d«  Tbe  cattoof  gear  reiliictirin  u^ed  with  one 
motor  ia  lU  to  68,  and  with  tliaatliw  motor  '2U  to  (>H. 

Ill  wiring  the  am  unusual  precautions  have  been  a<lopted  to 
guard  against  risk  of  fire.  Tlie  floors  of  all  motor  cais  are  pro- 
tected by  bhcot  steel  and  a  luaituriul  conipoi^.'d  of  asbestos  and  xHi 
cate  of  soda,  which  pOSM^scs  great  hual-rcsisling  properties.  In 
addition  to  this,  nil  of  lUe  itiip/irtntit  pi>w*>r  iviro^  !»<"i<>fitli  [hf  c"i.' 
ar*'  ].itur<:  il  In  ri  1  ii'  l  in  I  i.'f  iirr  proi  il  iiial  i  iil ,  l>:  hirli  .i-^tn.  [  is  im  t  lir 
priiicipiU  constituont.  Furthermore,  tlic  viilcaniaoil  nibti«r  insula- 
tion of  the  wirta  themaeiTea  ia  oovaeed  with  a  apeeml  braid  of 
aalwataai  and  in  order  to  JimmMh  the  amount  of  ooinbaatibio  inau- 
lating  malorial.  the  highest  gndtt  Of  Toleaidacd  mbber  has  been 
used,  and  tbe  thicktu'«s  of  the  inatdation  eorrcspondingly  reduced. 
The  motor*  and  car  wiring  are  prutccteil  by  a  carefuUy-plonnod 
system  of  funei*. 

Kxpress  train.i  and  local  trains  nliku  are  provided  with  a  'bus  line, 
which  interconnects  the  «upply  of  current  to  all  car--*  and  pr>;\  entB 
inli  miptiort  of  thp  delivery  of  curr*-!if  tn  ni<i(ni-s  in  ca»e  the  colle«t<>r 
i-lh '.'J  intiuini;'!  tij  :ui\  t;r.  I'li  LMr  ^i.iHilii  [jjiMUriitarilv  fail  to  mailt' 
I'uiii  ICC  Willi  tile  third  rail.  At  certain  crossovers  this  operates  Co 
prc  ent  aatinpaaliing  tfaa  ianipo  in  aqaaaaaivn  earn  aa  the  tiaia 
pasxes  fram  one  track  to  another.  9he  eonttwDor  is  ao  constrnelad 
that  when  tho  train  is  in  motion  the  motorman  is  compelled  to  keep 
his  hand  upon  it,  otherwise  tho  power  is  automatically  cut  olT  and 
the  brakes  are  applied.  .\1I  cars  are  heated  and  hghted  by  electri- 
city, the  hentcrs  being  placed  iwiwith  tho  seats.  The  conductor 
»!^i  li  for  the  henter  circuit.-*  iscarrieil  upon  porcelain  insulators  clear 
■  I  .11  woclwurk,  while  the  wiring  for  hiihta  i*  t  arried  in  metallic 
conduit.  AU  huup  aocketia  «r«  •«paratc«l.frout  the  woodwork  of  the 


car  by  air  Kpnces  and  by  asbestos.  The  interior  of  eot  ii  i  ar  in 
lighted  by  2(1  lO-c.p.  buiipx,  in  addition  to  fi  ur  lamp,  prnvi  li  i  fur 
platforms  and  markers. 

Wo  conclude  our  artldc'i  Hv  n  'irief  descrip'iun  nf  th>'  far  ar.  l 
inspection  shed,  occufi .  im,'  an  .w  w  nf  approximat-  lv  iiiiiit.  (>v  'iHi:;. 
It  is  divided  into  threx.-  Utys,  of  which  tho  north  ba\  i njnipped 
with  fonr  tracks  running  its  entire  length,  ainl  the  initlilli-  l^ay  with 
five  tracks.  The  south  bay  contaiiw  Uie  niacliine  tool  »mui^ment, 
consisting  of  18  aloetrieally -driven  machines,  locker  and  wash 
rooms,  boating  boilan,  itC.  The  building  is  a  steel  structure  tnadc 
up  of  fonr  rows  of  centre  oolninns,  which  consist  of  '21  bays  of  l<>ft, 
each,  SUppotrtlng  tho  roof  tmeses.  The  foundations  for  these  centre 
coUiiiins  arc  concrete  pieis  mounted  on  filps.  .\ffi  r  lln-  erection  of 
the  steel  skeleton,  the  sides  of  the  biiiMiri';  ami  hi'  inli-rior  walb 
were  constructed  by  the  use  of  jin.  fnrri'if;  <  Inuiiul  ■,  in '<ifwl  H'lin. 
ii|K'ir-._  nn  u  iii'.-h  are  fastencti  a  -.'rn-s  nf  i'\imiii<!'  'i  m.'i.il  la;!:".  'I'li" 
concrete  is  then  applied  to  these  hilhs  in  six  coata,  tliree  on  eacii 
sido,  ard  termed  rosp<'clivelv  the  scmteb  ooat,  the  nmgb  ooat  and 
tho  fining  cuai.  In  the  latior  the  eoneretots  made  with  wiiHia  sand, 
to  give  a  linished  appwwanea  to  ilia  bniUUng, 

Since  tbe  third  rail  ia  not  eanied  into  tho  shops,  the  ears  will  be 
ino>  t'd  about  by  means  of  a  special  trolley.  In  the  middle  bay  this 
trolley  eonsiata  of  a  four-wheeled  light  frame  carriage,  which  will 
be  run  on  a  conductor  located  in  tho  pit.  A  flexible  wire  is  attached 
to  the  carriage,  which  can  be  coiinoct«d  to  tho  shoo  hanger  of  tho 
truck  cr  It'  the  ruA  pluir  of  cir,  m  that  the  pirs  c nn  De  moved 
aronrj'l  tit  *1  o  t-li"ps  )■^  int  ans  ...t'  iln'n  ns^n  lunini-.  I;,  the  north 
bay,  where  tin.*  pits  aro  very  siliallmv,  the  coniiin't.:-!  ii  carried  over- 
head and  consists  of  an  Hlb.  T-r*il  -lippnrn  il  fnnn  tin:  rn  it  ^;irdor». 

The  middle  bay  is  provided  with  a  &0  t->iv  i  l.'f.nc  < nui.  ,  which 
spans  all  of  the  tracks  in  im  .  sliop  and  i-  ■  arramvii  that  it  can 
serve  any  one  of  tho  KO  cars  uu  the  live  tntckiK,  attd  can  dehver 
traeka,  wfaeda,  moton  and  repair  part^  at  either  end  of  ttio  ahopo, 
when  tliey  can  be  tranttetrao  to  the  telpherage  system,  whidt  ia 
one  of  the  baturas  of  the  shops.  It  nms  the  entire  length  of  the 
north  and  south  Imys.  Cfoesing  the  middle  bay  or  orociiun  shop  at 
each  end,  and  extending  across  the  transfer  table  pit  at  tbo  west 
end  of  the  shop.<<  anil  into  the  storehouse  and  WlHiilHIlith  abop  at 
the  bevenlb  Avenue  end  of  the  grounds. 

Tlw  trBTelliog  telpher  hoist  has  a  capacity  of  6,0<X)lb.  It  run>« 
upon  girders  whirh  consist  of  li2in,  I-bi-HUis,  liunp  from  the  roof 
trusses.  Tin:  ''nr  lias  »  weight  of  oii«  t  ir.,  ami  -■..p;j  irted  by  and 
r'fins  on  the  I-beuiii  girders  by  iiieru'^  nf  fnnr  '.'i-i  wlioola.  The 
1  iM'-s  i«  cijuipp*'d  with  two  motors.  \\  liil  th."  J  n  >•.  driving  motor 
transmits  its  power  through  a  double  ii,im;Uuij  gearing  to  the 
driving  wheels*  >it  one  end  of  tbabqist,  the  H  ii.i'.  hoist  motor  is  con- 
nected by  worm  gearing  and  then  by  triple  reduction  gearing  to 
the  boiat  dram.  The  motors  are  controlled  by  rlieoatatic  ooif 
tinlloia,  one  for  each  motor,  and  tliu  hoist  motor  U  also  fitted  with 
an  automatic  electric  brake.  Tluru  is  alwi  lui  autoinalic  cutout, 
consisting  of  a  lever  oporntc<l  by  a  nut,  wbich  travels  on  the  threaded 
extension  of  the  hoistiiiff  drnjn  shaft,  and  by  which  the  current  on 
the  motor  is  cut  oil  itml  tin  brake  appUed  If  tbo  ebain  book  ia 

wound  up  t'M.i  cl.-i-K-  til  lln-  hn.-.t. 

The  biiil  In  L.'  !  ir>  in  iii  1  ihiouxhout  with  steam  on  the  AVarren. 
W'elMtcr  pniiciple.  u  iiii  .  at  nutii  system oi  return.  St«»iu  bi  eupptiod 
by  two  100  H.p.  return  tubular  bailera,  looatad  at  the  sonth-eaatsm 
oomer  of  the  buildiug  and  prodded  with  a  SEHn.  ftaek  Mft.  hMi. 
Steam  is  diataribnted  at  llilbi  pMaaUre  tlirou>;h<>ut  the  three  bays  by 
meaub  of  coil  ndiators.  wbteh  ant  placed  vertically  against  tho  Me 
walls  of  tho  shop  and  <tore  room.  In  addiiioii,  beating  pipes  are 
carrie^l  tliroU(,'h  the  pits  »»  i>lri  ii<ly  ileschlied.  The  shops  nro  well 
lig'^led  by  large  window*  and  sUyliglit.s,  and  at  nipht  bv  eucloised 
III!  ligbtM. 

Thp  ("f-neral  store  room,  oil  room  and  blacksmith  shop  occupy  a 
hui  'liim;  I'fiiit  '  \  ilJt-  This  building  is  of  the  same  general  con- 
struction as  that  of  tiie  inspc-ctiuu  shops.  The  ggucral  store  rootii, 
which  is  ttiat  fmntinK  on  148tb-etMel,  ia  below  tite  street  grada, 
BO  that  snppliM  can  be  loaded  directly  on  to  the  telpherage  lioiat 
at  the  lime  of  their  receipt,  and  can  be  carried  to  any  part  of  tb* 
works,  or  transferred  to  the  proper  compartmenta  in  thO  StOtO HWDl. 
Adjoining  the  general  room  is  ilie  oil  and  paint  store  room,  which 
is  .'separateil  from  the  rest  of  the  building  by  tire  walU.  Tlu-i  room 
is  fitti  :!  «''.lh  a  <--f-t  i3f  r-ipht  tnnkc.  p'i(-!>  WTth  n  {-apaciiy  of  i  H  I  i.nilhins. 
."vM  -.:.i'  h.a:ii-l-  tilh  ;1  w.tli  ml  m.'l  .  th.  ;  c. ': . I liustiblc  inatinal  an" 
In.  .ut.;lit  lilt  till-  i-..  :.r:i  ny  tilt  ii-ipiiiTuffe  »>»leni  they  are  dipuaiU-d 
Gil  .'h  '.,it'  i  phi:?,  riji-  Irom  wiiich  their  contentfl  can  be  tapped 
directly  into  the  lauk.  The  final  division  of  the  west  shops  is  tbttt 
in  the  nonh-oaatana  tatan,  whieb  ia  devoted  to  a  Uaakamith  ahop. 
This  sltop  contains  atx  down-drafb  foiftes  and  one  dropbammeri  ano 
is  alw  served  by  the  telpherage  system. 

t'onnecting  the  main  shops  witli  the  storeroom  and  blacksmith  or 
we.st  shops  is  a  rotary  tiaii.sfer  table  •JtJft.  lOj.'iti.  long  and  with 
a  run  of  "ilfft.  The  transfer  table  i"  driven  by  a  large  oloctric 
motor,  the  current  being  isup|>lied  through  a  oondoolor  (stl  and 
sliding  contact  shoe.  Tlie  tniiisl'er  table  nUW  On  tWOtradtt  aodil 
niounted  on  3"6'm,  stamlard  car  wb«6la. 
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POWER  DISTRIBUTIOH  PLANT  AT  AM  IRISH 
COTTON  WORKS. 


The  history  of  the  development  of  many  industries  has  demon- 
Btreted  the  fact  that  a  luaterial  reduction  of  the  eu«t  of  any  manu- 
fa<.-turiMl  article  has  ahnoet  invariably  been  attended  by  an  increased 
(U'iniuid.  This  is  most  strikingly  exeinplilU-d  in  thu  case  of  several 
of  the  world'*  largest  industrial  concerns,  which  by  the  adoption  of 
electric  power  have  secured  both  a  greater  output,  u  reduction  in 


Kiu.  1.— L>il.-ci)OL(i>  Than  I  I  .11  1  inu  Swiiiuboaiui. 


their  cost  of  pro<Inclion,  and  consequently  a  readier  market  for  their 
goods.  Ouine,  however,  to  connervutisin  and  extreme  caution  on 
the  part  of  mill  owners,  electricity  has  not  made  the  pro(;ress  — so 
far  as  the  textile  industry  is  concerned -to  which  its  undoubleil 
superiority  over  all  other  motive  powers  entitles  it.  One  of  its  most 
important  advanta|;ps  undoubtedly  lies  in  the  fact  that  with  elec- 
tricity it  is  possible  to  concentrate  the  whole  of  the  power  necessary 
for  operatini;  all  the  various  muchincry  of  an  extensive  mill  or  group 
of  mills  into  oiiu  central  power  plant,  thus  ctrvctmK  consequent 
saving  in  working  costs,  maintvnanco  and  stall.    Moreover,  it  is 


>'iu.  3.— MtmiM-MivKN  l)vc  Jiua, 


not  necessary  to  use  the  power  roiiuirod  for  the  operation  of  all  the 
machinery  in  the  building  to  run  a  single  machine;  each  machine 
being  a  unit,  only  the  power  essential  for  the  clhcient  driving  of 
the  same  is  ustid  when  operating  singly,  (ireat  economics  are  thus 
cITectcd  when  sections  of  works  are  being  run  overtime.  Lighting 
con  also  be  oblaine<l  from  the  same  phuit.  It  is  iiucdiciw  to  mention 
the  advantages  accruing  from  this  ;  Huftice  it  to  say  that  with  arc 
lighting  colour  values  <'nn  be  readily  determined  luid  puror  atmos. 
pheric  conditions  obtained. 


In  these  days  of  keen  competition  only  by  adopting  the  mort 
modem  and  enicient  methods  of  production  can  commercial  pros- 
perity be  assured.  That  electric  power  is  of  tirst  importance  among 
these  methods  there  is  no  room  for  doubt.  Tlie  only  objection  that 
can  be  urged  against  the  change  from  old  and  ini|>erfeet  systems  of 
driving  to  electric  <1riving  is  the  initial  outlay  rei]uired,  but  that 
such  an  expenditure  would  rapidly  show  a  handsome  return  ho* 
been  amply  demonstrate))  by  the  history  of  some  of  the  largeat 
manufacturing  conct'nis  in  the  world. 

As  an  indication  of  the  advantages  to  be  obtained  in  this  dirto- 
tion,  the  Mame  lileaching  &  Finishing  I'u.  (Ltd.)  is  an  excellent 


Fio.  S. — MuTiiii'i>m\(x  bvi'lut  Ml.:  Cujenokruco  Micran. 


case  in  point.  Though  situated  in  a  reinot«  part  of  the  Nortli  of 
Ireland,  and  ponalisetl  to  ihe  extent  of  i'l  per  ton  for  carriage  on 
all  cotton  they  blench  or  linish,  they  are,  nevertheless,  able  to  com- 
pete tinccesKfully  with  more  favourably  situated  finua  in  and  around 
the  Manche«ler  district.  The  works  are  situated  on  the  Itiver 
Maine  at  Cully backey  in  the  County  of  Antrim.  Owing  to  the  fall 
at  this  place  being  insutlicieiit  to  give  enough  power  (or  all  their 
needs,  the  compimy  have  built  their  power  slutioti  nl  a  fall  about 
1 1  miles  lower  down  the  river.  The  plant  installed  consists  of  > 
U.T.-H.  Ihroe-phaso  rope-driven  generator  having  a  capacity  of 


Ir'iu.  4.— Mo  lull  bnu     Kak  ruu  Sri-rLviKo  Hot  Aia  to  Stemtkh  FiuvEa, 


60  kilovolt  amperes  at  7i>0  revs,  per  rain.,  which  generates  current 
at  a  voltage  of  1,100  and  a  frei|uency  of  ■'lO  per  second.  This 
generator  is  driven  by  n  water  turbine,  and  the  exciter  is  coupled 
directly  to  its  shaft. 

Power  is  tntni<iuitte<I  to  the  works,  IJ  niilcs  distant,  by  means  of 
bare  ovorhend  copper  conductors  having  a  diameter  of  0  'i5m.  ■\l 
the  works  there  are  three  od  coolc<l  tranHforniers  which  reduce  the 
voltage  to  '200.  These  transformers,  which  are  shown  together  with 
the  switchboard  in  Pig.  1,  arc  of  the  Kritish  Thomson- Houston 
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Co.'s  niAko,  and  are  insulated  to  wiltuitarui,  wilbout  oil,  a  10,000- 
volt  test  betwMQ  primary  and  secondary.  Thoy  are  of  the  <.xir< 
typ«,  and  each  ha»  a  cuparitv  of  ^SVw.  Ttir-  .-i«';t('h  (»e«r  consists 
of  II  j;i:*iii'nitor  parifl  »t  lii'j  w.itcrfiUl  fn.i  n(  tin- Uuf.  a  receiving 
panel  at  the  works  (' nil  r>f  tlif  line,  i\ini  ;i  low-tciiKiori  distributing 
panel  tor  the  varioiix  uirfuils  in  mid  urounJ  thiv  works.  To  ensure 
•ale  control,  all  the  high-uiuiuoii  switch  Rear  is  tittod  with  n.T.-TT. 
oil-break  snitches  and  hiKh-tension  hises.  The  atotort  usoiA  for 
operating  the  various  BiacUnery  in  the  works  are  aU  of  ttiv  bntisfa 
Thamson-Hoaaten  Co.'*  tfaw^phmi  IndoMioa  tjgt,  Khigrara 
fitted  with  slip  rini^  by  niMat  of  ivfaieh  ^Md  npdatioo  cm  he 
obtained  when  reqaired. 

Chiefly  on  aceovint  of  the  very  low  lo«d -factor  obteinine  in  blench 
and  print  work!-,  the  nppticstion  of  thp  >?fi;trlc  drive  has  shown 
puruc'ilnrly  "atiMfnctorv  rt-'^ults.  So  low  indued  is  the  load-factor, 
tliftt  prior  lo  'ill'  introdiiction  of  el*'ctiii  ilriv!f»^»,  it  wae  found 
coonouiioiil  ;ii  iln\  t-  nil  tlic  liirger  machini-s,  mii  h  ii..  CulU  ndi  :  ;ind 
titenter  fans,  txv.,  wiiti  separate  steam  engines,  omh  Mith  i\s  lon^ 
and  wasteful  line  of  steam  piping  and  ooaaequent  large  steam  i  on  - 
nption.  The  plant  at  the  Main*  WodcB  has  been  in  operiuwu 


for  &e  past  12  months,  and  hM  ia  mrwjr  Waj  w?«d  itnlf  to  be 
iuost  satisfactory  and  efRcient.  ti  tuM  Mm  tSSl  Ihst  fh*  adoption 
uf  the  most  modem  and  efficient  systems  of  nraduetion  u  a  sure 
sign  of  commercial  prosperity.  In  view  of  this,  h  is  pleasing  to 
note  that  textile  mannfactnrers  in  Great  HriiAui  nre  at  last  becom- 
ing alive  to  the  nectssity  of  adopting  el<-i  irii  p.j\v«r  as  one  of  the 
1 10  b«  emplovc'i  to  rope  ?Mri.eH!-t".i ill    hi,  f. 'ii/ign Competition. 
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AHD  BLECTBionr  vi»n  nxnroHioAUbT 
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ST  W.  P.  UUM9. 

Any  attempt  to  enter  npon  a  general  di't«  lii  ti.iu  d  thu  various 
iiiohes  of  destructors  would  be  out  of  plact-  irt  »  I'apcr  dvuluig  tuoro 
particularly  w  ith  results  obtainud.  yet  a  brief  description  of  the  more 
generally  known  t.^-pes  will  be  useful  in  showing  the  diilkultiva  to 
be«oirtMui«d«rithinMca;iiMgDodrtara.nim 
Itiiu  tiurt  rtai  awiit  aoliitiQiilbelbtt  dia  perfaeldestnator  b  evolved. 

The  typo  of  oombiMd  d«|nislor  tamces  and  Iwilers  emploved  br 
Ueasrs.  HanloTs,  AlBott  A  Oo.,  it  mil  illustrated  in  the  Shoreditcii 
iosUllation.  Two  fumaoes  are  placed  one  on  eitlic-  -iJ.-  of  a  «iiti  i  lube 
holler  erected  lo  the  customary  manner,  and  the  (.-fiKct:  (rnni  ihi-  Jc,  lri;e- 
tor  vasa  sidewavs  into  the  boUsr  fnniMM  and  tbenoe  betweeu  the  tubes 
to  the  floes.  The  onUaaij  Mlir gnto  k  KVHiMto  fW  Uming  coal  both 
wben  the  destraetors  are  In  and  wlwn  aliat  dswn.  I>ampcrs  are 
provided  betw«rn  the  ilefitrtii-tor  and  boiler  famMW  to  OOl  off  the  former 
when  not  In  usr  ,  nnd  thr  !i<nler  front  is  made  as  f ar  as  posslbl*  airtight. 
These  precautiooB  are  tnkm  to  pr*vent  the  aecessi  of  volomes  of  cold  ^r 
to  the  boiler  apd  flu<ui  1  he  dcsii  uUir  a.%hpjU  are  clueod,  sod  fomd 
draught  is  provided  fans  dtjvtu  uiUiet  hy  ludependcnt  sviam  engines 
or  br  electric  motors. 

Toe  refuse  is  admitted  from  the  top  on  lo  nn  inclined  health  at  the 
back  of  the  (uriuvcf,  -.ihenct  it  i-,  raL.-d  furivurd  en  t.i  tlie  ijTRte.  The 
rrftise  is  pfti:iiilly  drird  ou  the  hi-iiil!:,  and  a'.'-  giiw::  tlirrpfrom  have  to 
paM  over  the  hottest  part  of  the  fire  to  the  side  opemosB  into  the  boUar 
furnaces  Thlt  Ky^^tem  o<  top  iMd  4»  to  SB  UMWttd  (liji^  hwiHi  to 
common  to  nearly  all  moden  dsstradon. 

Tht'  Horslall  destructor  cooiiists  of  a  namber  Ot  independeDt  celts  with 
indf  ptr.dcnt  ashpits  placed  side  by  side,  and  where  the  number  is  larKC, 
baolc  to  back.  Tlit  rttriiie  is  fi  d  in  liir  nsmp  mannpr  as  :r.  thf  ^riltd.•■ve 
Alliott  C«1U.  and  tlit  K!*^-"'^  from  tlie  fnTnacc  tnUi  ^id.-  .-iljiU^l  :'.ti;!S 
arranged  betwetc  U^t:  lvUh,  miA  iiwacm  into  tiie  main  due  at  tlie  back  of 
«W  OlUi.   This  main  flue  plays  the  important  pait  «f  r 


'  where  all  the  products  of  combaition  are  niaed  to  tl%h  ilMan- 
di-snMirp,  T?i(-  beilr-ra  »ri'  ptiici-d  in  Xh<>  niair.  Sae  an  near  an  poMible  to 
ilid  rclls.  All  in(;i-tnr,u  :  .l.  virc  U)  prrvcnt  b.irniiv  away  of  the  firebrick 
linithg  of  the  famace  inmiidintely  above  the  bora  has  been  adopted  in  the 
■ha|0<lMll-iim  bOMaammgnd  on  either  side  of  the  grat^-  itm  winch 
(to  air  HiMt  to  drawn  by  steam  jet  blowers,  the  outlet  from  the  boxes 
toino  beneath  the  furnace  bars  ;  by  this  iMMa  a  bot  blast  is  Becnied 
while  the  boxes  remain  comparatively  eool. 

The  Mfldrom  Siinplei  destructor  is  arranged  as  one  furnace  with 
several  indf pendent  j.'ruuis  with  separate  ashpits,  one  loos  firebriok  arch 
covers  the  several  grilles,  and  clinkering  doors  an  pravMud  to  each  eell. 
Band-feeding  Ummgh  tbo  oUnkariag  dooit  to  fnlttnd,  bat  top  feed  l» 
arranged  nhen  desired.  At  one  endot  the  taruoe,  or  at  the  back,  Is  a 
comli  1  :ion  chaii!»wr  in  which  all  i.'&ses  are  mixed,  and  with  the  shortest 
fio.Mbk  |(.;iL-tli  of  till-  ciiaiiiber  U  connected  to  llw  boilers.  The 
grates  are  fed  and  clinkered  alternately,  so  that  the  temperature  ir\  Khf 
OMBbaatioB chamber  and  flues  is  maintained  so  far  a*  pon^thlr  [it  a  cor. 
Stant  pcint.  Forced  draught  is  provided  in  each  ashpit  with  independent 
control,  so  that  aa  each  grate  is  ted  or  clinkered  the  Uaat  ean  be  slopped. 
Steam  bUat  l«  piatrrred.  but  fans  are  prorided  wbM)  dsaired ;  in  both 
oases  a  reReoerator  in  the  floes  bvhind  the  boiler  to  pravldad  to  laiae  the 
tmperature  ot  ihe  »ir  to  some  800  F  or  ^OO'F. 


.^n';>thfr  type  of  the  fttrniuw  made  by  Messrs.  Ueldrum  Bros,  is  the 
Beatucn  k  L>eas.  vvhich  cvonsi^ts  f  t  s  pair  of  cells  with  independent  grates 
and  aahpiu,  but  with  a  common  combusUon  chamber  bebiad.  The 
forced  draught  is  provided  by  either  otaaiB  Uaat  or  fan,  a«  IB  1  ~ 
Tlie  teed  is  from  the  top  on  to  an  inellaed  hearth,  the  grate  to  1 
and  elinkerlng  is  carried  oot  through  side  doors.  Esvch  pair  of  cells  is 
generalW  provided  with  one  water-tube  boiler  placed  immediately  beyond 
the  oomboation  cba»ibr<r;  thi>  usual  boiler  ooal  tiring  grate  Is  provided 
with  firing  doors  »t  tliv  .^ule  instead  of  In  front.  To  secure  some 
uniformity  of  temperature  in  the  combustion  chamber,  charging  and 
eliakarinc  siumid  M  dooa  in  atob  eall  allaraaMjr. 

The  Meeoui  #  Proade  datlraotor  has  some  featorea  in  eommoa  ^Ita 
thp  Simpltx.  sereral  celts  Rrr  ptncfd  sid»  by  side  to  form  a  (v-'tiMnuous 
furnace  endiiiK'  in  a  cninhu-tion  ehanil*!.  th-?  ashpits  &rc-  iiidopcndcnt, 
and  closed  and  hot  air  bla6t  is  provided  by  tans  whtoh  draw  cold  air 
through  a  generator  placed  in  the  floee  behind  the  boiler.  Daring 
elinkering  the  blast  is  shut  of!  below  the  grate  and  admitted  above  : 
this  is  said  to  prevent  the  inmsb  of  cold  air  through  the  open  doors  and 
the  oooaequeot  cooling  of  the  tomaoe  and  duet  generally,  which  is  a 
fuaU  in  .>iO!ii«  other  t^pes  of  deetrector.  k  (c»t«r*  this  furnace  is  the 
huildinn  of  ihe  roof  in  a  series  ef  pirallu"  irclLi-.-.,  em-  .iM'.r  each  cell ;  by 


■  Abtrtnototai^pai  nad  bofoiatbelnatitnttoBot  1 


this  means  iocaadoooeBt  aaaw  from  one  cell  are  dedeoted  on  to  the  tt^ 
of  iha  lalaia  to  llw  awC  tbw  aniMrtat  aumbutlluB  ol  lha  ntaw  liiBi 

abota  ao       aa  flmm  bahrar,  tin  MIor,  ftnarallf  a  mitntota,  to 

placed  1:t  prt-rr-rrnep  immediately  above  the  combustion  ebtaibir.  Ht0 
undcrniinin  .T  of  ihx  wall,-  in  ilie  furnace  above  the  grate  bars byMo*|ipa 
action  is  prevented  hy  tl.t-  i)n>M«int-  of  phnlvrs  nf  firi'ttrick. 

The  Hoghee  A'  fitirlinsf  drtlna  lor  has,  in  common  with  several  Other 
tvpes,  the  top  feed,  sloptntj  boanli  ar.d  grati;  au4  cl^i-icd  mhuil.  Forced 
OBi^^to  provided  1^  (ana,  and  th-i  >'a^s  from  the  fircH  are  brought  into 
a  OOBIIMHI  floa  between  each  pair,  or  double  pair,  of  cells-,  this  flue 
servos  as  a  combaition  chambri  nnd  opens  not  into  a  mabi  flna  wbiab 
l  ondacis  the  gases  to  the  boiler  Water  tul:-:  boUan  aMpntoRad»aad 
uiii-  la  UHua.ly  proi'ided  for  each  p,iir  ol  cells. 

Tlir  jioii  V-  :n  I  nniii  uii  w.;ii  :ill  niodeni  hiffli-tcmptraluru destruc- 
tors Ml',  iurcctl  ar)tui;lu,  prviimi^ly  huitlvd,  iiii-aus  of  drying  the 
refuse  in  part  beforo  placing  on  the  grate,  and  a  cotitbuMtioi) 
rhainlier  iu  which  aU  gases  arc  uiised  and  bruught  to  a  state  of  high 
iiicandeaeamM  and  tfaairtcnipetattir»eiiualix<>d  so  far  aa  poariUa. 

Steain  Uaat  for  pradnefaig  finread  draught  is  ohimed  to  hay* 
advantages  over  simple  air  nlast  in  that  it  produces  water  gas  in 
passing  through  the  incandescent  iiiel,  which  materially  aids  com- 
bastion  ;  it  also  tends  to  keep  the  tire  bars  cool,  thus  giving  them  an 
appreciably  longer  life  and  elinkering  is  rendered  easier.  These 
elttims  hiivc  been  sufficiently  \  erified,  but  it  is  to  be  doubted  whether 
the  large  percentage  of  Ktealn  tl«ed  in  practice  tieeiires  un  adequate 
return.  The  Horsfall  Cotiipniiy  cliiiiii  tlmt  their  cysteui  of  hot 
steaia  blast  requires  •'>  to  10  per  eeiit.  of  the  total  i^teuiu  raised,  but 
no  figures,  t^t  or  otherwitte,  hn\  <s  cotuis  into  wv  bauds  shotving 
anjrtoing  anpaoaching  surh  reKiilia.  Maaitt,  Ualdnyxi  fifoa.  will 
gnaiaiitee  tliat  the  percentage  nf  •(em  with  haib-alr  hkilpioiriM 
thrangfa  a  le-generator  shall  tiot  SMoed  10  par  oaDl.ot  the  total  aloam 
generated,  and  they  claim  that  it  to  oftan  aa  low  aa  18  per  cent.  It 
is  an  extremely  dillieiilt  matter  to  iiieosiire  the  ^team  blast  c\c«:pton 
speeially  arranged  te<4t8,  but  it  is  a  very  Hiiiiplc  mutter  to  measure 
the  powpr  iiwd  by  elocirieally. driven  fans.*  Hi)\*ever,  it  i»  a 
iiucstiori  t':itt  dues  tlot  turn  eiiiireiy  on  the  relati('e  consumption  uf 
power,  m  liie  ntipru\ed  cotiibiisliou  with  fuel  of  high  cafcrihr  vaJue 
may  ontwcigh  the  extra  percentage  of  steam  used  witli  -team  Ijlmrt. 
Tbisis  one  of  the  interesting  points  npou  which  additional  iniurmu- 
tion  would  be  of  value,  but  1  TaotttM  to  think  that  it  will  ba  a  lutd 
matter  to  jiutify  the  appUcatioo  ia  th*  Uaal  of  90-40  per  cant,  of 
the  total  stpiuii  generated.  _  EoODOIIl}*  In  tlia  Uaat  is  of  considerable 
iuipurtuiice,  Ba  the  absorption  of  power  to  oontinnuus,  atul  if  u  waste- 
ful form  be  used  a  large  percentage  of  the  power  at  tulablo  i  »\vliollv 
lost. 

The  prevention  of  air  leakage  ia  another  important  rmcti  i,  ^rA 
long  and  badly-arnuiged  flues  are  al«o  a  prolifie  !«ouree  id  ln.^i  pnwe: . 
A  principle  never  to  bo  lost  sis^it  of  in  tl«- efir-atrnfiioii  d  di  ■.iructors 
IS  that, after  the  perfect  creum- ii  ii  uf  ■ut-  ■i-h,-.,-  im-.  l,er-i  secured, 
the  healed  gaaes  should  be  iipplied  dkre<-tlv  lo  the  boiler  without 
liaviag  i»  faat  thnmitk  kng  mtes.  Again,' the  ohafxing  aoaaga- 
menlaatia  Bometinwa  end*  and  not  designed  or  conatructed  irilii  a 
fall  affiraeiation  of  the  problem  involved;  the  fiimaces  of  the 
boiton  an  often  a  aoorce  of  trouble  through  air  leakage  and  unsattB* 
factory  combastion  eSocto,  and  not  a  lew  oomUoed  wocita  r*- — 
poor  results  throng  eaietoaa  and  tudiflbrant  haa^iof  of  the  ; 
nnd  uiiuiaisfeinent  ol  the  burning. 

V'r.K-  1  unip. .sili.,11  :d  reliis.  ,  iries  krgely  in  dilTerent  parts  of  the 
eountry  ;  m  the  neigli  i  u  u  hu.  d  of  cool  mines  it  is  often  rich  in  car- 
bon. In  towns  having  n  -tuple  industry,  where  itiiich  waste  itial.  rml 
from  the  factories  is  sent  to  the  dei<lnietor,  the  ciiloriDc  value  ot 
I  lie  xofuaa  may  be  high  or  low,  according  to  the  carbon  in  such  waste 
naatarial.  Sttliurban  reaidento  generally  provide  tjuautitics  of  garden 
staff  to  bad  Ob  dastroetor,  and  altbougta  the  percentage  of  eaibon 
in  tint  etafffelarge,  ao  alio  to  the  parcaniage  of  inototun,  and  it  to 

*  Ib  oaa  at  the  tables  in  the  original  I'aper  thl.s  in  ^iven  as  a  percentage 
ol  total  itaam  generated.  It  varies  trow  6  in  the  ilutbcs  Jk'  Stirling 
'  St  jaanMBdaar  to  ao  in  the  HetaaB  «  .~  '  ' 


Digitized  by  Google 


THE  ELECTRICIAN.  DECBMBBB  16,  1M4. 


849 


tlitnfbM  not  nguM  wMt  frwoor  W  dMtnwtor  manngcrs.  It  i»  a 
«tnui(!«  f«ot  that  somo  of  iba  liUNat  refiue  comes  from  poor 
loc«liti«it.  Mr.  Vincent,  the  daelriaal  engineer  of  ]icnnond<<e,v, 
rlaiitiH  Oiat  rt  fusc  lm«  an  unusually  high  value  licrauw  the 
neighbourhcMjil  is  pn.  r,  miii  this,  I  have  ob8er\ed,  is  also  tiic  ciiso  in 
another  London  liiiriiii>;ii  whiTo  goml  refuse  in  euIWted  in  a  poor 
district  nfiir  ihi'  <le.stnu  tiir,  aiul  refune  of  only  average  value  is 
obtained  from  a  wealtiiv  n-sidi  iitiiil  iltKlrict  i\  little  distance  away. 
This  anomaly  is  due  to  the  iiinre  extravagant  hitbiltDf  the  working 
claaaes,  who,  unlike  the  middle  claaxex,  nurely  luft  the  auhe*  from 
their  Ana  btim  eonajgning  them  to  the  dwibiik  It  haa  recently 
taaa  tMtA  Ostt  when  <mm1  ia  expensive,  then  raliiae  wfll  be  poor 
and  the  tttilitation  of  steam  therefrom  of  dmibtful  value  ;  but  I  hold 
that  the  exact  contrary  is  the  case,  l^c  quantity  of  coul  and  ashes 
is  probably  Ich,  but  the  fuel  value  of  what  coal  thsie  ia  and  of  the 
other  carbon  in  the  refuse  is  of  proportionately  greater  value. 

Some  of  the  liuefil  i«nn)ple«  of  refuse  which  have  conic  to  my 
notice  are  those  frnui  Wiirringlon  i»iid  King  it  Norton,  neur  HirnmiK- 
hain.  At  the  former  plact'  the  electrical  en^'im-er  "tal.K  lhnt  liia 
Beaiuen  i  Deos  furnacen  gt-nerute  3lli.  of  Kteum  per  (xjiiii  i  i  f  ri  fuHu 
all  the  year  round,  and  aa  an  explanation  he  give^  the  pruponiun  of 
einder  m  the  refuse  as  from  60  to  70  per  cent. ;  ihi^.  douliileitji, 
inahldaa  a  quantity  of  ash.   This  result  is  of  some  value,  aa  it  has, 

I  tmtoitanil,  b«an  arrived  at  craw  *  lat^tlqr  teat  under  working 
condltidM.  At  King's  Norton  the  nfoa  fixr  eewnl  days  was 
■aiopted,  aiid  the  samples  submitted  to  an  analyst — Dr.  Franldand, 
of  Birmingham  w  ho  gave,  as  the  result  of  his  investigations,  M'8 
per  eent.  of  carlKjt>.  "•!!  [ht  cent,  of  oxygen.  12'12  per  cent,  moisture. 
It  will  be  oWrvml  ihiii  thi'  -(Bniiiles  were  compiirativcly  dry,  Iml, 
nevertheless,  n:'  ii\ I,.'HH)  li.Th.I'.  per  pound  is  a  fine  lifjur.'. 
Sonii  2,''IK)  H.TIi.t'.  pt  r  pound  of  refuse  may  bo  taken  iin  a  litiiiy 
representative  iivi  rikge  of  Knglish  town  refu.se  in  winter;  tins  would 
be  sufficient  to  evaporate  2lh.  of  water  from  M'V.  to  tteam  atl4(Uh, 
pressure,  ncglGCtinc  the  evaporation  ol  moisture  in  tin  letnae  ilaelf, 
and  tba  heal  aliaarMinniiing  tlMcilinlier  toaoon  ifiOWF. ;  vmfer 
TaiTinf  eonffidoBa  of  mdatun  tben  two  itetna  would  aliaorb  fnmi 
MO  to  1,000  B.Th.r. 

In  some  places  refuse  of  unusually  low  value  is  collected.  At 
IJandudno,  where  the  bulk  of  the  rvfuM-  is  coIlM-ted  in  summer 
during  the  Acason,  when  tin  s  are  in  little  use.  ami  therefore  the  per- 
centage of  carlH)n  snmll,  the  i  \npnriiiioii  on  tent  wan  as  low  as 

II  Tlb.  wn'.t-r  |M  r  [Kjuhil  of  r^■f.:^^^  At  luiyton,  in  1  jinenshire,  where 
a  careful  l  aloiiuseie.'-  u-»l  wiwi  niado,  only  iWT  B.Th.U.  were  obtained 
per  pound.  Snch  ligun  aa  theee  point  very  forcibly  to  the  desira- 
oility  of  a  careful  and  independent  exoaiination  of  refuse  before 
eomoined  sclwinoe  nw  entered  ti|iOB.  TUa  ia  aU  the  more  ueoos- 
■atyif  thoa^ent*  be  tw  a  Iowa  ootiidatlwUtnlta  of  tbb kingdom, 
Jar  astonisliingly  poor  refuse  is  ooUected  in  some  Continental  luwns 
where  destnictors  have  been  erected,  a  residue  of  some  flO  to  TO  per 
cent,  of  combustible  matter  being  left  after  cremnlion  in  a  l^h''' 
tetnpemturo  furnace. 

Tlicrii  is  often  a  coniidiTiiHe  ditTi  ri'iice  between  tlie  value  of  wirili-r 
and  stiininer  refuse  in  li  ^jivi  ii  t>AMi,  and  also  a  varintion  in  llie 
quantity  collect^'d  ;  but  it  is  worth  v  of  notf  that  these  variations 
eorreapond  very  fairly  with  the  fall  and  ri!<«  of  the  summer  and 
winter  output  of  electricity,  the  winter  refuse  generally  being  of  the 

>  ot  tlw  4iflin3te  to  to  nM  irift  in  tfw  uUHaation  of  nftm^ 
atanni  far  daatiiailpnpaaee  are— unoertain  delivery  of  the 
,  tha  vaij^ng  valne  of  the  refuse  from  day  to  day  and  liuur  to 
hoiir.  and  the  varying  percentage  of  moistture  contained :  also  in 
winter  snow  may  prevent  collection  for  many  days,  fog  uotnetinies 
greatly  hampers  collection,  and  holidays  occHsiomilly  prevent  collec- 
tion for  iliiy-j.  I\\  c.'irclul  i'.ii\nu„'e:i)eiit  iiiol  forethought  soiin'  of 
th««c  diilieulties  uiuv  be  hugely  neiitrttliMil,  Ij'.st  it  is  merely  suf- 
ficient to  call  atteiilKiii  to  them  to  demoiistmte  that  only  nnder 
favourable  conditions  may  a  combined  plant  be  expected  to  run  for 
any  length  of  time  on  refuM^  alone. 

•  To  oqaaUse  to  some  extent  the  varying  qitontities  ooUeeted,  and 
aim  to  adapt  tha  qnantitjr  bant  to  the  nqriB^dflOHmd  for  alec- 
trioi^t  aome  syatem  of  atorafe  ia  daiimbla ;  thia  ia  eepecially  so 
wliare  the  electricity  works  has  a  small  day  load.  The  refuse  itself 
may  lie  stored  and  burnt  as  the  demand  Fe<]uireB,  or.  when  direct- 
current  plimt  19  n.ted,  a  battery  may  be  employed  with  advantage. 
I-.irge  ilestnictor  plftjit  is  beat  run  steadily  throughout  the  'H  hours, 
and  no  groat  difference  in  the  rate  of  burning!  durini;  the  day  anil 
on  the  peak  is  admissible.  With  u  12  ci  ll  plant,  ci^hi  <■'  II  -  lioghl 
1x1  run  duriiiK  tlie  day  and  12  at  nifht.  This  rejireM-nts  a  nniMuium 
\,krii>tioii,iuidit  will,  therefore,  b«  seen  that  where  the  day  loail  is  small, 
a  peak  load  tome  live  times  greater  could  not  be  coped  with  in  ttiis 
DMUiner.  Personally,  I  am  a  strong  advocate  of  the  oaeof  lNitlan«a» 
fat  tha;  not  only  serve  for  storage  during  the  dii>',  but  with  a  anit- 
nldjr  arranged  revcrr<ilil>'  li.  oster  they  eipnili^v  tlie  load  when  the 
eteam  generation  vniu '^  it  does  very  lainJiv  sometimes.  To 
secure  the  best  results  em-[:  a  buttery  need  not  t>e  abnormally  large. 
A  combined  station  burnu^g  ^Luie  Ml.iXIO  tons  per  annum  would 
reqttite  a  battery  of  about  1,090  to  l.dUOkw.-hours  capacity,  astiam- 


one-fifth  of  the 


ing  a  simple  lighting  load  wMtlft'tiagr  ( 

peak  load. 

Uefore  I  pn-ts  on  to  consider  the  cotumorcial  rosnlta  achieved  ' 
joint  sclif  nies.  I  will  deal  briefly  with  the  finnTicia!  aspect  of  fom. 
tuned  phuits  from  the  point  of  view  Of  cftpitiil  <  \pi  ruiitiiri-.  It  ii 
fairly  obvious  tlnit  in  an  tmdiTtaking  of  moderat<  Hi/n  the  com- 
bination i  f  1  li  1  ti-i<  it  V  works  and  destructor  on  the  simie  nite  should 
result  in  tevernl  fconmnies.  These  are  embnvccd  mnler  bite,  building, 
chimney  and  plant. 

.S'i7<  .--As  a  rough  approximation,  it  will  generally  be  found  that 
one  third  of  tlm  lund  npai^e  TBipMIld  far  tho  tapMflti  't''^*'*»V"gfT 
is  saved  by  comlanatLon. 

lluililin<fK,  An  .  iitire  l-oiler  house  ia  sometimes  ^aved  ;  ou  tha 
other  hand,  the  destructor  with  Imilers  will  cover  uwre  spivce  than 
one  withont.  Staiklliy  ofliecs.  iikfi  room,  lavatoriea,  weigh  house, 
and  weigh  bridge  would  all  require  to  be  duplieate  in  aepaiate 
worica,  and  oliaa  HO  iBeomidemiile  saving  ia  aoMad  ia  bomdan 
wall  and  atroot  |ntag. 

Ch  >  >N  wy.— &I  wjMile  wwks  tm 
and  asavingofnaoinplataat«ekkyianimaflheiiidlgr< 

PlaHl.—Bomo  boilers  are  anvM  to  the  ele«trieity  worlM,  together 
with  steam  and  food  piping,  pnnna,  to.  In  Urge  waited  gonarator 
to  supply  nintom,  and  peilinpa  iSna  and  lighting,  an  imd  to  the 
dcsirui  tur ;  on  the  ouoT  h^,  oa  muaoai  length  o(  aleom  main 

li»ay  be  tit t't-spjirv. 

S>  Inniiy  ditTiTenI  no  iIn.kIs  of  iipportioning  cupit'i!  o  .ll  i\  iro  in 
vogue  tlmt  1  would  vcntun  to  HU>;gcst  the  follijvviii|,;  as  a  basis  of 
:iiTaiigeiarnt  in  n.iw  works.  Opinions  will  proliably  ditTer  on  this 
point,  but  1  will  give  m\  suggestions  for  « hat  they  are  worth  ia 


Tom, 


Hnun  • 


•  10  I*  SO  tt 

Fin.  1. 


w  orKs,  [ogciner  vnxa  sieam  ana  leea  pipmR,  puinpa,  <tc.  1  ne  i 
saving  in  piping  and  pumps  to  the  destmctor  would  be  a  fair  i 
against  additional  fluaa  Mqnlnd  l»  tho  ndditiOBnl  boilers, 
saving  of  an  electric  generaitor  aai  tho  eoat  of  ita  opkeei 


the  hope  that  the  alrcadv  he.ivy  liibours  of  electricity  and  sanitary 
coiniuitt('( uii»y  iii  one  ur  two  euscs  be  .miuh  \\ ditt  lightened  when 
the  burning  iiucstion  of  .ipportiomnent  of  capilttl  .•xpenditurc  ariace. 

.Sj.'r."— .-Actual  valsie  of  i;i-ound  space  covered  by  the  joint  under- 
Uiking  to  be  equally  divided ;  spare  land  available  for  exteneiona  to 
be  debited  to  each  indirtiliinf  la  naoordMito  with  fnbiUo  futon 
reiiuirenients. 

liitililitiijii  mill  Oiiiiim  .y. — An  estinnite  of  the  Cvisl  of  buildings  for 
each  undert.iking  ereelt.i  9<  parat<l\  should  lio  (,-ot  out,  uud  the 
actual  cost  to  be  divided  ;n  thv  proportion  of  tin'  e.stiniatc. 

]'hinl. — .\ll  boilers  save  one  siioulil  be  dei)iied  lo  the  electricity 
works,  together  with  steam  and  feed  piping,  pumps,  tic.   The  entire 

set-o£t 
Tho 

_  ,  ;e«P  end 

attendance  can  beat  be  dealt  with  by  the  electricity  work*  making 
u  small  charge  to  tho  destmctor  for  electricity  supplied. 

Tho  cost  td  maintaining  the  buildings  nnd  chimney  wonld  Im 
apportioned  on  the  ba»is  of  tiu'  original  estimate  nntii  extensiona 
took  plucf,  mill  then  the  mKiiii.  .ili-.1  oiitluy  uculd  be  debited  to  the 
ilepartnn  tit  extended,  luni  the  of  upke  ep  upportioned  accord* 

ingly.  I  do  not  pretend  that  this  by  any  iiieuui  n  perfect  adjust. 
nient,  but  there  must  of  necessity  be  a  ci-rtaiii  amount  of  givf  iiml 
take  in  partnership  of  any  description.  With  regard  to  repairs  and 
maimenanee,  tlie  deBtmelor  da|iartaient  ahould  bear  all  axpenditnra 
on  furnaces  and  other  daatmelnr  idaBtt  one  hollar,  and  aD  finea  and 
brickwork ;  even  in  utaintenanee  a  aaviqg  dioold  he  effected  in  joint 
works,  as  the  liuree  heat  from  tbo  fimnea  ia  abaorbed  by  the  boilen 
and  not  turiie<l  loose  into  the  (loee  and  chimiiev  to  do  daumge  to 
linings  and  brickwork.  The  supply  of  eUuiii'  -iy  ami  h^jht  und 
power  to  the  deeinictor  is  a  possible  bone  uf  contention  bi  tvsoen 
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cuiuinittcc«.  I'y  otilairiin;.-  cnircTit  fri'tii  [}■•■  vldClricily  unrkn  toitif 
oullay  on  pku'  ^"suv.'.i  i.>  tin  li.-.tnu  i  t  \inA  alno  iioii!>'  lu-^jini;,' 

Xivm  ;  on  liit-  otiiiT  iMnnl,  tlKi  elt-^iru  H.v  "hpiI  is  gfinerfttod  from 
«e  Kte«iii  aiul,  apurt  fmm  nnmltiK  «oM«,  it  ought  to  be  winlied 
to  the  <l««lruetor  free.  Th<>  svat^tn  adopted  At  Hiwkncy  fl««aMliur : 
hU  elpctri«itygan«rat<<d  from  lh<!  rcfu!i(>  m  mdited  to  the  destructor 
at  0-39d.  per  unit  generated,  its  aMc^rtuinwl  ooal  value,  nud  n  rharKo 
of  Id.  ia  made  per  unit  suraliad  to  the  deatnialar ;  anftliitig  ovor  Id. 
ia.  I  think,  ntisvBgBiit  nnuM  tiM  ondit  ta  fhe  daabmetor  eiMeds 
Jd.  p"r  tinit. 

Hi  VI  iir,i' <  iiriu  (1  liy  ii  ilihtriict'  r  'iniiliini  :i  uilli  fltviric  it  \  vv  irl.- 

will  I'U   rt-'  liy  frr:lll  till    ■Ml).    Iif   I'  JITOm   jJl'lMTnlC'd,  lllni    itl  llilllincill 

tJxT''  Villi  lii  till- Mil"  iif  •■t'lKiii  f'  r  olhfr  piirpoafs ;  rtv'.i-  cf  i  liiiki  r. 
tiue  duat,  nrnl  other  rrtiirluivlH  ;  thti  dcHtrui  tion  of  triule  refiiai. — 
wUeh  H  paid  for — mhI  heeidee  Ibeari  it.eniB,  nhich  are  moiia  or  leas 
DQimnon  to  aU  oomliined  nndeitivkings,  rocoipta  are  sometiiniM 
oUained  from  other  aonrccs,  Fulhaui  secuis  especially  fnvnureil 
in  the  matter  of  niiaoellanooua  receipta,  for  no  leva  thuu  £1)00  per 
attnum  is  received  for  the  privilege  of  picking  over  the  refiiiie  as  it 
ia  turned  ont  ot  the  carta. 

In  sMnti  utulcrtakinfjB  not  the  r*uio!r?t  iilfu  >s  hfV}  hy  tlifme  in 
flinn,-'!'  R-'^  I')  what  proportion  i  t  i Irtari'i'it;,  i;''mTnl'.'il  :i»  ilm-  in  '.1)0 
rc(«i«*-r)i;si-ij  "li'nni,  luid  while  auch  a  rmi  jit in:!  nf  f  iiii','^  ImliU  if, 
i»  not  »iirpri>t:iL;  tl««t  the  clinnaieat  of  .-.iitni  .(  (rriiilmi; 
dMtructor  arc  tit-iwed.  In  r-very  nndertai^ui^  the  average  eoat  ton 
aninptian  CWl  b«  aacr-rtainoil  from  time  to  time  when  the  deatruetor 
!■  cnt  ot  iwei  or  ia  purpa«ely  ahnl  down,  and  then  each  average 
Bfpum  emU  lie  taliwi  aa  a  baaia  for  aacertaining  the  unita  generated 
by  Mdh  midMteihillg.  In  the  larger  worka  there  really  ought  to  be 
no  rxenae  for  not  nacertaining  what  electricity  ahould  bo  credited, 
iLH  the  feed  of  the  destmctor  boilera  can  with  amall  cost  bo  measured , 
and  tlip  avpt-ftRs  ponrsfln  of  wnter  per  unit  genoraled  wmiM  funrs  tlio 

biU.H  i.'I  till'  luljU'^lllii  r.t  ;  this  i:icl!ii.ii  ;s  k'sa  siuiple,  IK'liiup'-.  n  ln  rO 

Bteaiu  J.'lriKt  in  visi-i]  i:i  the  lurtiaces,  but  n  fair  pt-n.-!  t:tiij;i-  ol'  tiiia 
could  b«  .ii;i'r-f-il  i;j.-ii;i  iiml  deiliieti'd.  Tin-  "1.  ;iii;  iiH-ti-r  ri  ri'iitly 
iittroduoeKl  by  Mr.  li)tiiib«r,  of  the  Manrtieatt'r  Elet-tricity  Worka, 
ahooM  prove  most  valuable  in  oonjunctioii  n  itli  combined  worka. 

The  eaah  credit  tw  thti  destructor  for  elt-ctrieity  gencrnlad  ahould 
be  on  the  baaia  of  the  a«tnal  coal  eoat ;  pei-aonnlly,  I  can  aee  no  reason 
why  the  fnll  oacfrtnined  coal  value  ahould  not  be  cn'dited  aa  in  the 
ease  at  Hsckney.  It  ia  often  suggested  that  owing  to  variations  in 
•team  pn  sjun  ;ind  other  cininea,  refnae  i-niseil  steam  is  of  leaa  value 
than  enril-iiii  ,  il  t«im,  but  on  a  liirge  output  ■iuii ly  this  ftinnot  be 
a  1: mil  1  oi  t:i.,ii  .  iU.  Then,  again,  it  ia  BUggi'^:iiil  that  th*'  dust  and 
general  iiiji<ii<kitc<.'  from  the  deMiitctor  caoaea  extra  work  and  iiicreaaed 
repairs ;  judging  from  my  owtt  obeMVftlioue  tlii>  wiMild  «ppaac  to 
need  dcmonatrating, 

The  sole  of  KUsaju  for  other  purpoiM  !■  k  IBMt  dlflloilU  iu>ui  to 
adjust  in  the  abitettoe— to  the  prtaeut  lbn<h— of  any  meaiu  of 
BK-nsuring  the  quantity  deliTciM  to  bftths,  lattndriea,  diiiBteetore. 
*c.  Here  agiun  I  think  the  Bamber  fteam  meter  oiny  be  of  great 
Talue :  ih«  need  of  anme  auch  itppanttlM  wiU  be  rtndily  apprerialed 
wlieis  (  am  dealing  with  the  London  eoiuUncd  workn. 

In  sonic  town«  all  the  dcslrurtor  oo*tis  are  borne  by  the  Heallh 
or  Sanitary  Oeportinent,  ajid  the  electricity  worki*  geta  the  benefit 
of  Jill  tho  Klcuni  generated :  in  otbera  un  arbitrary  iJlowance  is  made, 
nnd  the  diflereiice  botwf  r.  th  i-  and  the  netuni  cunt  of  diapotial  ia 
debited  to  the  (.'Ici'tricily  tvorl\i)  for  .ili  ikni ;  thin  debit  ia  Aometiincis 
iAIgeiy  IB  exeoes  of  the  coal  value  of  fleam.  The  faireat  method  ia 
that  in  ine  at  }^)lhHJ^  and  IlAckney,  where  the  actual  dcstnictur 


ri  '.iMiiir  i-i  ili  iiii.'ted  from  the  total  f  'ft'*  innl  ih"  Imlanr'^'  i:>  luiulc 
up  (;\        Ili  jiltli  Pcpartmori  1 .  .i-ni-.ttimi  nf  the  tt^'aiu  and 

cimker  increaaCK  the  credit  ■.^iil  UuDiniiiii,  and  1  have  every  hope 
that  not  a  few  of  the  btrgo  de^tructon  combined  with  electiiaUr 
w-orks  will  beoome  eeil(-t>upporting  in  conrae  eif  timAi  ZtbfuipeitaBi 
to  bear  in  mind  that  every  pernor  ewmed  by  •  dertnictor  Is  dinci 
saving  or  profit  to  the  ret^jMyere,  for  a  deatrtictor  ic  pirovided  mthe 
tirat  instance  aii  a  aniiitary  iippliance,  and  not  oa  a  coinitiercial  con- 
cern like  electricity  worka ;  it  ia  for  this  reason  that  I  would  urR« 
th:it  piDpi'i-  liiiIiiiR'i  rthii-t'.  Vrr-  prnvidpil  fur  fMTy  rlirftnirtcr showing 
a'.l  (1,81- lunl  tvi  f,  r.eiii  iif  rriiirtr.  It  i .  \  i  r \  ii-iiml  in  tin' annual 
rii'iirti  ',(  liK'sl  ir,;'',onti(;  i  '.n  lind  liricf  ftiitJ  iKiTitA  iiiii.le  f;n-ingtbe 
iM  t.  i'n>t  (l:s|K..i.il  "  iCi'T  .l.'.l.-j'ri'i^-  iiiliic  i-f  rl.'.-tncity  nnd  sail- 
ol  clinker,  uitimul  i'tfllin^  what  tile  various  valnea  are.  I  truat 
Una  syitt4-ui  will  iMion  fall  into  dimaet  end  that  caceAdly  kept 
dcatnictor  accounta  will  lead  to  th«  aame  emulation  between  U* 
managers  of  coiubine^l  worki*  in  the  securing  of  records  in  coila 
that  ha\e  been  ao  important  and  valuable  a  feature  in  the  develop- 
ment of  electricity  w  orka  and  the  reduction  of  the  coats  of  goncratioti. 

Before  leaving  tho  hnancial  aep<'ct  of  combined  worka  I  mii»i 
devote  a  few  moments  to  XtM  '  A,  t-i  -.'.■h'lvh  1  h^vc  ..ft  nnt  r'"1i- 
Culars  of  luiits  .sold,  with  vaJm.^  •!  C  'nl  iiinl  r>  ru-if'  ijciii-nit. '1 ';  Ii*c- 
tridty  for  comparison.  Itcaide  Im  1  <■  -  u  I  li  im-  imcIikI' d  wages i»n<l 
iii.iimj.;eliicilt,  iKith  iteliia  which  nii;;ii''  ri'i.smi.ibly  In  u xpecied  to  be 
ii'.uirably  infliieiice<l  by  combinntion  ;  and,  tor  the  purpose  of  eoui. 
paring  the  London  combined  uttdertakiiige  with  the  aaoodihfMdt  I 
hnse  given  tho  avonvgc  of  dx  uncomhincd  imntldpel  ondetlakingi. 
While  not  itying  too  mneh  streea  upon  the  fuel.  T  n-ill  ask  you  to 
niittce  that  the  wame  and  manageiiient  co«tK  simn  iitch,  Stepnity 
and  Hackney  are  the  lowest  on  the  hst,  tJnn  i. mling  to  cnnfirni  iny 
belief  that  innmibnied  stations  therp  is  ii  tuiOK  i  nuhatantialsaviiii; 
on  both  of  these  iteiua.  Thew  rcntwrka  do  not  ajiflv  in  the  caae  o( 
Fulhaiu,  but  here  the  re-ot'lr-  (jivm  u-r  for  the  tir«t  yi  ar.  iiud  I  havi 
reoaou  to  beliere  tliat  Mr.  t  uliur,  tiie  new  en){in«er,  will  show  mock 
better  nenlls  tor  the  next  fuiamial  year. 

I  7'n  fif  r  cfffinned.) 


HYDBODYN&MICAL  A£iD  £L£CXK0MAQH£IIC  H- 

nnmifion  uaxBDmoTHB  uMomm-wm. 
DigmBunoir  in  toothbd^ore  uuutubbs. 

BY  PnOF.  X.  9.  BKLSrHBAW,  F.B.8.,  LUD.,  ALFRED  HAT,  VM-, 

AMD  P.  a  rownx,  vmk,  JLtsm^ 

The  foUowini;  ia  an  abntnict  of  the  disf-ni-iuii  in  the  above 
Paper  which  look  place  before  tho  Iiigtitution  of  Electrical 
En^ecrs  on  'rhnrwla\-,  Xovenibcr  24th  and  Thursday, 
Dwcmber  8ili.  Tho  >»pcr  iUelf  wae  pabkiahod  in 
Kledrieian  for  Kovetnber  Mtli,  p.  «18,  *od  Deeembar  Wi, 
|i.  .107. 

7"/ii(r>i'f>it^.  .ViT/iwVr  .'illi. 
Pr  f  HHA'ANfa  1'.  THOMI'.SUN,  having       ci.auUtf  il  Prof.  Hele^ 
.SlinH  (  II  111  ,  Pai»i!r  and  the  bcautilul  eipetiiii'  til   lie  hu  l  nhuw:!, 
to  A4ct  •  wuti)  uf  caution  as  to  takinx  Ihcac  analu^iea  too  for.  Although 
magnftic  linM  did  behave  rary  aiMh  Uhe  the  atieara  liiMB  ot  a  : 
■    the  eeaie 


litjuid,  ibry  were  not  <|aNe 


thing   they  ware  set 
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Neither  did  ihty  <lo  «1>M  mm»  ot  the  streun  lioei  n 


•d  to  (io.  At 


lUMi  •pMwed  to  (It 
the  moment  when  the  coloured  liquid  fOM  lOIBM  48  Mmm  vera 
MfaMBtl;  a  number  ot  magnetio  Uues,  wifli  endt  to  fllMi,  picking 
their  w»7  threni?!!.  MijniPtio  linea  did  not  mnTu  cndwajra  at  alt. 
When  demliiiH  wiih  inbstAnce*  haviiig  a  ixini.r.-ibillty  of  the  order 
of  tbounanda— and  not  as  in  many  of  th<'  din^ritm?  ohown  cf  the 
order  of  30  or  «o— It  mart  be  remenibered  tlint  -in  ■!•.  niiviit'tic  lince  puss, 
iog  from  air  to  iron  or  iron  to  air  underwent  a  kriA  of  refra<  lwn,  meh 
that  they  always  entered  from  the  air  into  the  iron  at  n«bt  anglea.  U 
the  permeability  were  lower,  they  woald  not  ester  at  right  anglea.  In 
ealealating  the  diatributton  of  th^  tniiK"''!!''  flux  from  the  i>ik'  'hoe  ot  a 
dynamo  to  the  annaiure  \iuh-m:!(  Af^vuinptionfl  might  b^j  niS'-le  to  ihe 
path  ot  the  lines  ol  force,  but  of  all  tbsM  auamptions  the  only  oorreet 
one  VDold  be  ttMttwhtohfmMw  kilt  magnetic  relwttMHt.  Wm*  Ibt 
Unei  ot  foroe  lift  Hid  eawnS  111*  \na  at  right  anglea.  II  loOowed  al  onat 
that  tha  lines  ot  foxee  were  always  curved,  exeeni  when  travertini;  a 
pai3Lll-'l  gfLf.  It  wan  no  doubt  well  known  that  when  a  ma«neti<>  linv, 
oomiog  alonjt  through  iron  at  any  aijcle,  esm»  crnl  into  thi>  air  the  ttiw  of 
rriraetion  for  the  magnetic  lines  <  ric  whut  icaiiiiMcJ  1»»  (nr  lii;'>t. 
There  wa«  this  difference,  however,  ihiii  vkiulu  Im  liicbt.  ihe  tcimctivc 
index  waa  the  ratio  ot  the  sines  ot  the  anglea  of  refraetion, 
the  corresponding  Index  for  tha  magnetic  phenomenon  wa«  tlie  ratio 
of  the  tttsiRi-ntj  nf  thfi  snjip-,  AnolhiT  jiolnt  was  :  WUh  a 
slotted  Cure  nrtii.Aturc  ihcy  knew  tha:  t)ui  (■niiiiurtorn  Ivin^  in  llic 
slots  wsre  somehow  protected  by  tha  teeth  from  th«  drag  due  to  the  mag- 
attiofln.  But  it  tMlknaajftioaiple  wax  tnie-i.« ,  that  an  C 
b  Ifl4a««d  by  IIm  win  eotttiig  the  magnetic  linas — bow  ootild  it  be 
expUinci)  thnt  an  E.M.P.  waa  aetually  generated  itt  tha  OMTiBg  con- 
duelorn.  although  these  tbeniaelves  were  iihislded  {RMtt  lbs dngdof  to 
thi-  maKinjiic  flax  (  The  anawt  r  wx*  limt  thi*  wir»'ii  lav  in  a  space  where- 
there  vrfre  comparatively  (t-'tv  m»f;i;i-tK:  '.■.wi,  hut  ihni  'he  uf  ihc 
magnetic  lines,  aa  tha  teeth  ruoved  ruuiiii,  snapped  acroaa  quickly  from 
(Mth  to  tooth.  Mr.  Swinburne  had  already  gotailid  sot  that  thia  had  a 
Hod  at  analogy  with  eertain  optical  phcooiMiik.  tf«  hoped  that  the 
aathors  of  iho  J'aiKr  hi^J  not  yet  exhausted  the  reaonrces  nf  thfir  !ab<iTa. 
ten  and  thsl  t);ejr  wnuhl  ^^lOW  later  on,  not  only  tbe  ^ir.'aMi  huf*  fri/iu  j.-ole 
to  tooth,  but  also  hov  tbe  stream  linr>s  snapped  from  tootli  to  hwtb  as  tbe 
totth  VMMd  bgr.  ?lol>  ThompHOo  then  showed,  by  means  ot  animato- 
gimpb  ptotnN*  m  11m  Mrven,  now  tbe  magnetic  linea  ot  force  behave  and 
arrange  themselves  io  various  eases.  In  one  of  the  cases  showa,  the 
armature  ot  a  hor«e-ihoe  magnet  was  seen  to  advance  to  and  reoede  from 
thi»  nsaj?net,  and  the  shifune  of  the  linM  of  forw  duriRR  thi?  prr.crvis 
eoulJ  be  eacly  followed.  Io  anothL-r  ca.-^,  ;hf  «nii[ipin>;  firr  o[  the 
taafiaeba  Hikes  from  tooth  to  (otrtb  of  a  rotating  anpature  was  depicted. 
Tbe  pictures  bad  bsMi  leprodooed  from  dIapMM  oaleulated  by  IVof . 
Thompson,  Ihasa  havtagbeen  photographed  «B  to  talinatograph  fiima  by 

Mr.  ALK\,VM)i:u  Rl  .HSELL  said  that  solutions  obtained  by  th« 
hydrodyounical  meUiod  of  mapping  Hrmm  Hn«»  wnnld  be  us^Ftil  n<  t  nii?v 
ia  BM^tlto  theory,  bat  also  In  th<'  thc'incri  of  hi  &:.  cIvct/ofUiticH  aiul  the; 
flow  et  alcslHeity  in  a  plane.  In  particular,  tbc>  lui^ht  uwd  lot 
iinding  the  stresses  in  the  di«l<s.tric  of  •  (brec-oore  cable— 1.<-.,  ihe 
potential  gradient  at  various  points  in  the  dMeetric,  a  problem  which  did 
not  Icnii  :tie!f  f:i.*ily  Ui  iLnthftnatical  trfatment.  The  !i?iL-fiil  luhh-  which 
the  authoia  ^n\e  f.:r  tlin  (rin^rinK  coeffinicnt  -  when  tht  srnialnro  w«i 
smooth  and  the  poles  wrr*  not  too  narrow,  would  be  mete  Inxtruotive  if 
flMT  ted  WMtaiMd  «  te  niM  n(  r  lass  tfaaii  4.  For  example,  r 
TMiUlMd  WMO  r  WM  BMriy  M  and  bseaiae  negative  for  smaller  values 
ut  r.  The  formula  given  tu  enable  a  correction  to  be  applied  to  tbe 
formula  for  thn  air-Ksp  reluctance  so  a."  to  take  account  of  the  slots  in 
the  armsturr  wai  ri  all v  fmly  applicable  to  the  eaK  o(  a  sinetti  ilot  ul 
inKnite  il«|>th.  I:  i  n'ilJ  he  seen  by  examining  tlie  ligures  1  thin  ven 
few  of  the  »trr«iu  linv.i  penetrate<I  far  into  th«  skt,  and  so  the  (onnala 
applloil  with  considerable  accuruity  lu  the  '•y  H  nrd;  namhml  iwiis  ttnnsMttrfd 
The  formula  eould  easily  be  diidoRcd  fnmi  the  formola  given  by  Flof. 
J  Themunn  in  ••  licoent  K<'  cufrhi:;  m  I'ln  trir-ity  and  Matnietiam"  tor 
ihi'  c»sc  nf  thf  analogous  eli-tlr.iiitiiiu-  ]  rnir:i  m.  The  agreement  between 
theory  and  experiment  in  IhU  ease  was  emwlingly  jtatisfactory.  The 
'-"-^iag  atnaUm  ot  an  dMIrieal  method,  flnggeated  by  Mr,  F.  W. 

r* gav* tbe  (»mplele  toivtiaa  of  tbe  problem  of  finding  the  reluc- 
tance of  tbe  air-gap  ol  a  dynamo,  when  the  problem  could  bis  regarded 
as  being  in  two  dimensions.  To  this  end  a  sheet  ol  tinfoil  ultould  be  out 
oat  to  the  -hap*  ^-hown  in  the  fig 

the  outline  of  thi-  pole  and  pofe-piecr,  All  the  &imu:ur!!  aii-l  ('I)  anii  Kt' 
half  Ihe  disiaaoe  between  a^Jaoeot  poles.  This  piece  uf  tiiilt/U  Kboiild  then 
be  posted  on  a  plat*  of  gJaM.  Hw  poiitfoB  «|  ihe  armature  baa  baao  so 
ehoaen  that  the  lines  of  foree  on  eaelh  ilHa  of  Um  pole  are  syromttiieal. 
Copper  «trip».  wmnretcil  with  an  aocumnliitiT  ^isrr!  I-  ij-  i.  uro  then  placed 
tiver  CD  »nJ  KF-    Thu  ei|ui  [Hjuntul  i>n  '.tHi  liaf  .  il  rtmld  be  easily 

plotted  ODt  by  Kirehbofl's  method.  AI4  nod  HXi  are  the  equi- 
potootial  Unas  through  A  and  B.  It  followed  at  once  from  the 
IIODoral  DHtthematiral  e<|uations  that  the  «qul-polentiiil  lints  in  (he  current 
praWem  were  tbe  lines  of  foree  iu  the  magnetic  problem  and  the  lines  of 
cqtutl  itiagnetic  potential  in  thr  msgnetir  problem  were  the  stream  lines 
of  current  in  thf  elci'trical  problem.  The  «iui-potentiat  lint*  at  P  an  1 
<i  were  njaciita;  V  parallel  to  CD.  The  number  ol  eqm  poll  niial  Uni  t: 
between  P  and  waa  proportioual  to  tbe  diflereaoa  of  potential  between 
P  and  V  aad  tUa  mifM  b»  totnd  hr  tfw  patomtooMtar  iiietho<l 
indicated  tm  Oia  flgnra.  TU*  nailwd  ma  dowilbwl  ia  Hm  «Ua«ic»l 
IW  hy  Piof .  O.  Carey  Fottor  and  QHifr  Led«a  iMA  waa 
wad  to  tha  Physical  Society  nearly  80  ymiB  ago-t  Tha  poiati  r,  1, 

*XtKlriail  WarU  ami  Kngirurr  of  New  York,  Vul.  XXXVIU..  p. 

t    t^thoFtow  ol  Electricity  ina  Cniform  I'lanc-CoudUGlinv  Surface. " 


I  and  at  were  at  tha  same  potential  av  the  points  I*,  i^,  L  and  M.  Tha 
rsltiolaiiea  j?  of  the  air-gap,  per  unit  thickness  ot  pole,  parallel  to  the 
axis  ot  TOlatlon  eould  then  b«  found  from  the  tormuta  /f-(r/a)  xj>i//{m 
where  <i»tbe  length  of  1*0,  e  =  CD— that  ia,  half  ths  distance  between 
adjacent  poles — and  y>i}  and  fm  denoted  the  lengths  of  the  potentiometer 
wire  betwRen  thn  points  pand  q,  and  I  and  m  resp«ctiv»!r.  If  the  hreadth 
of  the  poll-  parnlk  I  tc  llics  axis  of  rotation  bo  A,  then  the  rc  Ui.  unoe  woold 
ba         It  waa  to  be  noted  (bat  tbe  sis*  ot  tbo  piaco  ol  tinfoil  waa  imma- 


aoeunUty  to  Mala.  laOdiiBaanar 

it  was  easy  to  find  the  effect  on  the 
reluclano*  of  alight  alterations  in 

the  shape  pf  tho  fwJc  jviooe.  The 
llux-donsity  m  vwzy  j'  int  could 
also  be  foimd  at  one.  uot  only 
on  the  Burfi»or5  ol  -ht  pule  pieoc 
and  the  armat'jre.  Imt  u'.uo  at  every 
point  in  the  Ail  t-ip.  Tliiin,  in 
alternators, thij  an-;\[uri:5  of  v]\\'.it-. 
bad  a  simple  bar  wioditm  the 
faim-laatarai  ttw  vava  ot  F..M  F 
eodld  be  loond  aadthe  effective  volt- 
age predetermined  in  certain  canes 
I)y  a  sli^fht  extension  of  the  nielhud 
—  jismcly,  by  cutting  out  in  tinfoil 
li  repi  eseiilatioo  of  the  complete 
air  Kap  of  a  machine  -the  variations 
ol  the  adDctauoe  oi  tlio  air-g^ 
do*  to  differences  in  the  relative 
positiont  Die  fitator  and  T<»toT  crold  be  asoertained.  Thr  i.r..of  of  ihr' 
formui.i  for  tiie  n-lui'tiilioi!  lii  p.?niied  on  the  reoiprooal  rohition^  brCweoli 

eqai|iot««ituii  lioM  and  stream  tinea.  If  Ri  were  the  rc%i»t<aom  to  eiec 
trioal  flow  from  AL  to  BM  and  11,  be  ths  resistanee  to  electrical  flow  from 
I.M  to  AB  when  LM  and  AU  were  linea  of  equal  potential  and  AI.  and 
BM  «<n  aMMB  liitaa,  then  we  had  U,  It, -V.  wbaM  ^  ia  tha  laaiiitailar 
ottballBlMl.  i«aln.wehaJ 

Ix  -  I'J,     and  B,  -  iW  *. 
Therefore,  ths  reluotone*  ooold  be  dedooed  from  Bi  by  merely  writing 
1/m  lor  ptand  thoa,  since  m  equalled  unity  in  oar  caat,  aadKi  ooold 
earilr  ba  toaai     Ohm's  law.  it  was  found  that  Jf -(cifa)  XN/h. 
Ttiurtilttj),  Vfctmfier  Itlh. 

Dr.  E.  W  MAItCUANT  pointed  out  that  when  the  distance  betvreea 
tbe  p(4e. pieces  became  peal  the  UiMl  of  foroe  would  leak  not  aimply  from 
the  tips  ot  the  jniaa  OmmAftt,  bat  would  leak  from  poiitta  frntbar  op 
the  poles  00  to  tlia  surikoe  ot  the  armature.  ConreqiiMitly.  in  dealfaiff 
with  continuOT!  cnirert  machine  whiro  thi'  rotnmntation  wgii  («)v»>rte<t 
nearly  un.lcr  tho  pole  t-p*.  tht  cftoct  of  Itus"  liin  s  1:1  pr.:Juc:nt;  1'  M.Ka. 
would  be  oe^live.  The  very  beautiful  stniara-liov  diagrams  exhibited  at 
the  previous  meeting  were  particularly  valuable  in  vhowinR  the  dittribo- 
tion  of  flux  through  teeth  ol  latltei  extiaordinary  shapes.  Unfortunately 
there  was  one  point  of  difloaltowliiBh  oceurted,  and  which  had  hwn 
referred  to  Is  the  Paper.  llliaB  Hdiil||  with  the  very  high  flux  densities 
of  1(0.000  to  l-'iO.OO')  line*  per  square  inch  thf  vnriaiion  in  tlie  pitr. 
meability  came  into  pluv,  ami  ihii  was  diJIlcult  tc.  tako  into  in  nTii  w  :th 
tltc  xtieam  line  meUtoill.  In  his  labontto^  during  tbe  last  hix  montbii 
two  Ktudents  had  obOlBld  TwylntowiWin  naqlto  vHb  nsaid  to  Ite 
non-unitonuity  ot  tha  dittrlbvluo  of  Oie  das  «w  the  pol*  tip*  do*  to 
the  pnwnoc  ot  the  teeth,  and  thev  had  fouud  extraordinary  values  for 
tbo  K.M.k'.B  induced  in  siutiooary  wir«-a  Oxeil  to  the  [lole-piccc*  a>  com 
pared  with  the  I"  >!  K  >  itid<to«il  in  c«rreii|>ondin>;  wires  placed  on  the 
iiirface  ot  the  aruiHtui'  ul  an  altrmatinK  I'um-nt  uiachliic.  The: 
value  ot  the  K.U.I' .  induced  in  a  coil  lixed  to  the  foU;  was  of  tbe  1 
of  ao  per  cent,  ol  liiatin  aooil  plaolil  on  Ilia  movlag  annature.  The 
actual  value  of  thia  K.1I.K.;depaailed  vcrv  lar^'^ly  en  Ineearreutthat  u  as 
fto'.vin/  in  thn  armalurn.  It  wac  vi»n  lurjjely  increjminl  wln-ri  the  a'ti-r 
nalinh'  ciirffnt  ui  ll  e  srmature        in  pliuso  with  tho  .1  urf  r  ^ m 

It  watt  reduced,  however,  when  tbe  cura^nt  la^ed  and  Increased  <ilill 
more  when  the  eanraHk  lad.  Ba  hapad  thaaa  taatta  would  be  commoni. 
oatad  to  tbe  Iiwtittttien  In  tha  iorm  ot  an  original  eommonieation. 

Mr.  C.  C.  HAWKINS  said  that  in  Mr.  Carter's  Pap^r  ifienticiutl  hy  the 
authors  (Vol.  XXIX.  ol  the  Institution  iVor^rifiNf^al  a  rni:ipunf m  hhi  l'i>  n 
made  b^itwven  the  mURii  at>proximalion  which  Mr.  Wigbtuiiui  tumiielf 
liail  -ivcri  for  the  trini-inK  from  the  ed#5e  of  tht  pole  atnl  the  more  oorreet 
maUM  uukUisai  e*pr<««iuo  Contained  in  Mr.  C*rtti.i  &  I'a^r.  But  he  thought 
this  was  hardly  a  fair  comparison.  In  a  particular  case  Mr.  Carter  llatad 
that  the  fringing  coefficient  was  1  Ifi  on  Mr.  Hawkins'  basis  as  agldBft 
1-07  obtaij^cd  hy  >fr.  Carter's  melhoii.  Mr  Cjrt.  r'n  example,  howcTivf, 
referred  to  a  cub.  shcre  the  farr  of  ihi-  |i.i:.  u;t.i  at  I'.^h:  euii;lps  to  the 
armature  core,  whereas  his  (Mr.  itMwiuitK  |i  example  was  for  a  stoping 
edge.  This  would  brittg  his  own  ligura  to  1  'U6.  Bat  tha  nal  paiit  Wikii 
he  wished  to  brine  out  was  that  the  frineing  whiob  llr.  Carter  hid  eOm- 
pared  with  his  ought  to  be  multiplied  by  3,  brcnuM  his  (Mr.  Carter's) 
flgure  took  account  ot  both  fringes  Therefore,  the  true  oompaiison 
■wot!!d  he  'i  !4  apsinst  yif;iio."  11  tn  ?n  wi  r-'  of  very  great  intere.-it 

but  he  ilioni;]Lt  iliey  woaij  l.c  ur  ^'i.-.i;<  r  uluo  if  tlir  ordiuates  had  been 
plotted  in  terms  of  the  induction  instead  ol  the  total  inagnetii^  Mux.  It 
would  than  ba  paatibto  to  oompare  the  niMui  air-m  induction  with  the 
iudneHon  In  the  teeth.  From  the  mean  ur-gap  indoction  the  upparcnt 
induction  fotiia  al-n  fc?>  (otind  on  tho  assumption  that  all  the  h:..  :i  ]:.i--i'<l 
Ihriju^h  i!o  t::pti  of  '.hi:  tii  \h.  Ill  ».;rking  out  the  armature  tuui  j  uf  1  - 
sar?  tor  tbe  t«eUi  ot  an  urdiuary  dynamo  aritiatiire,  the  ba»>i>  was  usually 
a  iMirvc  connecting  apiwrent  indu.:tion  with  real  induction.  Thia  wa» 
based  00  a  particurar  aiu>un>»l)0u  that  tlie  linea  oil  passed  down  the  teeth 
ia  panIM  Btni|fat  iin«a  and  that  OB  Moh  aid*  that*  Wfta  a  «ert«tn  lrii>ll« 
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o(  lines  $^»o  paMirtg  down  p&mllel  to  lho«c  in  th»  teeth.  Vi'hen  thit  vtn 
doDe  TiirioDg  rnrv'OT  wire  nhtkincd  tor  <U!Terent  ratiai  of  width  n(  tooth 
and  wiilUi  ol  slot.  Thii  Mtumption  wm  <|uit«  wrooc,  however,  uid  coaU 
fll^  to  miM  M  k  HMtkHhin.  I*  WMMttfWttow tiiwilMrtiM 

rigI.  At,  in  npljr,  nid  thu.  In  emuwHan  wHh  Iha  mnHrb  mad* 
to  Vnl.9lioinpBOD,  he  woold  likp  tormphnaiM  thefkptthkt  Ihvdi&i^Tiii! 
nUh  ware  geDenily  Kivon  of  the  mn^ctic  Hux  dittribation  in  mo<{ 
text  hooka  appeared  to  indicate  that  the  authorn  wrire  cither  i);noranl  ol 
ih<'  !hw  o!  tarpent  rehiction  (or  magnetic  liiiw  or  cl^'  dcUberatelf 
Ignored  it.  Iq  a  number  of  Ifxi  book*  publiebed  durinK  ihe  courae  of 
the  preient  ytai  a  large  Dumber  of  diagrama  ware  given  in  whieh  no 
attempt  had  been  made  to  abow  the  refraction  linee  as  they  paaaed  from 
air  into  the  mana  oT  «>(t  iron  With  rtuani  to  Mr  Kusfioll\  iiifthtxi.  it 
wa*  theopiiijun  u(  tht'  iuii.ur?  liiir.  was  an  rxt;(mi  Ij  I.itiun  ur.  wav, 
and  anyone  who  had  atleni|>t*d  the  ploitine  of  equi-potential  liuta  by 
this  method  woold  agtee  with  thit  vim.  fm.  tUntrnM"*  nmarka  with 
regard  to  the  dlSemoe  in  the  E.II.F«  indnaadtamana  wUoh  waa  placed 
on  the  (ortaee  of  a  ratatinK  armatoie.  and  those  indneed  In  a  eoU  jiUorsd 
afainat  a  pole-piece  were  moat  inlereilinR.  becanae  thej  ahowed  the  wide 
difTcrini^eiiinthearmatare  reaction  of  the  machine  etperiinvnuid  U)k>i>  Thr 
riTci  t!.  ::irntlone4  werepreoiaely  whii*.  tuvli'.  I;-.'  extn-'ted.if  itwa«i  hm  ni.  n  .1 
thftt  when  the  armature  ounent  wa.'«  m  phaiiw  wiUi  the  K  M  F.  ihv  «(rcalr st 
eroM-macnetiting  effeelllMCbtained.  TbeB.HJs.  induced  In  IheamU' 
ture  conductor  depended  natety  on  the  croea-ma^netiaing  cOTeet,  doe  to 
the  fact  that  the  lini'M  were  rrnwdccl  iindiT  the  la*v''"K  tip  ft  the  pu'c- 
piece  ftj;d  swing  b;;'"lt.  h.  '.he  i-'  irrri:;  ihrnni -hr.i.  i.i  tiic  j-nii.r.g  tiji.  [f. 
om  the  other  bead,  the  current  waa  lawiua  coii»id«rui>ljr,  then  the  tfleot 
WH 1MU7  a  d«BMMiising  effect,  aad  li  tte  machine  waa  ptwWtd  with 
■nry  toanr  pole-pMtss,  then  a  coniidenMe  damping  efteet  would  bepro- 
dnoed,  ana,  oonaeqaeattv.  the  E.M.F.i  indtioed  in  a  coil  placed  at  the 
ends  of  a  pole-piSM  would  not  probabi;  be  so  larse  as  it  wan  In  the  case 
where  the  effect  waaa  cra«-mi^cUsi]]g one.  RcferrioR  t'>  Mr.  IIawl,ind' 
remarks,  he  said  there  would  be  no  difficoltv  in  ploltinK  thr  irvc.^  ~n  .4, 
to  oomnect  the  apgarenl  indaetioo  thmugh  the  tooth  with  the  mean 
tiid—>i«ai.  It  waa  hoped  to  ertand  tho  ittmm  Mm  uttod  to  tto  malar 
ahaiwiattaathwhicfa  wan  emplojrad  iniadiHliOBniolora.  Inddaeaae, 
an  exact  knowledge  of  the  air  gap  reluctance  wbb  of  particular  impor- 
tance because,  aa  was  well  known,  the  behia^  isar  of  an  induciion  motor 
was  largely  determined  bj  the  reluotanoe  of  its  air  gap.  The  stream  line 
method  appsand  to  be  one  very  well  adapted  to  the  solntion  of  this  par- 
ticular problem.  No  matter  how  irregular  the  ahapea  of  the  teeth  in  the 
iMor  and  rotor  of  the  machine  might  be.  11  waa  foaaible  to  determinb  ihr 
anal  diatribntkm  and  oalcalate  the  correapondiag  ooeffleient. 

SML  HELE  miAW  said  he  wi.Hhed  to  sav  a  few  wordi  in  ordrr  Ui 
amaet  a  miaundcrstandinK  which  ljud  apfiaiently  aruseii.    The  m^kilie 

■Ktiaal  veriliaation  of  the  »treaa>-Uue  method  bj  the  late  Frot.  Stoke* 
wi  aoaldtotaa  iiwilla»ni|i  wllh  agafw  M—iW  to.«to  BritUh 
AawdaWon  maaOag  at  BiMoi.  b  tUi  aaai.  as  la  mtaj  oitor  oases 

experiments  were  znade  flnt,  and  then  the  mathematfeian  demonstratevi 
tliat  the  results  were  what  might  have  been  expected.  Be  believed  it  was 
not  anticipated,  however,  that  it  would  ever  be  poaaible  to  produce  perfect 
stream-line  motion  with  a  v.ecoui,  liuid,  and  tliut  the  more  viacoas  the 
fluid  the  more  perfect  the  motion.  In  order  to  obtain  good  reeulta 
M  niadad  the  preparatioo  of  a  certain  thickness  of  paiafBn  free 
btma  air  tabMea.  This  had  been  obuined  by  boiling  the  sheet  of 
glasx  together  with  its  layer  of  paraiTin.  Prof.  Thompson  had  ang- 
gc~tE<t  that  it  might  be  poB^ibUj  lu  d<  niori>tr,it>.  hy  ihv  stream-line 
method  the  actual  working  of  an  armature,  and  so  demooatcate  to 
atodents  what  was  aotaallj  goiog  on.  He  hoped  this  twaU  to  dooe. 
It  was  qnito  possible,  becaoae  tliajtod  alraady  got  aa  b(  aa  tUa  in 
another  direction,  not  electrical,  bowaiar.  Ha  hoped  that  every  technical 
school  would  be  able  10  have  a  very  simple  form  of  this  apparatus  to 
demonstrate  to  the  Btnd^iUs  the  various  problems  of  this  kind  Mr.  Paul 
was  going  to  makt  a  cli'  i^i^  :  rn.  fi  tiiu  apparatus.  In  coijcludioii.  he 
pointed  out  that  ailiiougli  hi«  niuiic  nan  down  aa  one  of  the  authoru  of 
the  Paper,  the  Largest  part  ot  the  work  had  bean  done  by  the  other  two 
authors.  In  lael.  he  waa  in  Africa  when  his  name  was  put  to  the  Pa{>er 
aad  ihis «a«  ooly 'Joni'  i<v  :rti:>'  <>'  \u  ■  .-n'^  ^wnk  in  this diiaotion. 


FOO-DISPELLINQ  APPARATUS. 

Sir  OUvcr  J.  Lodge  has  bec-n  gmntd.l  a  patent  |.\o.  1*,'Mir>  of  litOlli 
ciilitU-d  •'  IriiprovoinDntB  in  iiieaiia  for  the  production  of  1  iir  iiMiiiii.^ 
high  put«ntiul  electrical  discharges  applicable  for  the  iK-positiuii  of 
4nal,  fame,  amolM»  ttm  and  miat,  Cw  the  production  of  rain  and  Cdc 
Other  purpoaea,"  of  wmA  Iha  Mlowinf  is  &11  abstract 

The  property  of  the  electric  discharge  ol  causing  the  ooalaaeent  deposit 
of  rnatiera  suspended  in  a  gaseous  medium  has  not  eome  into  practical 
use  on  account  of  the  difGcultiee  attandant  on  the  a«e  ot  the  statical 
elt'Ctrical  apparatus,  this  class  of  apparatus  being  too  delicate  and  easily 
upset  for  use  on  an  extensive  scale.  Sir  Oliver  Lodge's  iBTaation  eonaiata 
in  a  combination  of  high  potential  tmMKt,  amuagad  iii  fafliHaliiial 
granpa  of  four  or  multiples  ol  tent  la  audi  a  way  Itot  iMtaai  el  the 
reverse  pulses  of  th«  allernatitiK  current  supply  being  aupynaMdor  n<in- 
axialattt  aa  at  present  thtif  urL-  n  .lrcxsed  to  form  the  positiTa  Bad  nagatlse 
diaetol^ngstlBams  required  fur  the  deponit  purpones. 

Hwnag  fc»  the  acouuipanying  drawiuKs :  hig  1  is  a  diagrammatic 
»iow  abowing  00a  method  of  carrying  the  inrentioo  into  efleel ;  Fig.  ii 
ahows  diagrammatloally  another  method  In  wliiah  an  aUan>ating>4arrant 
dynamo  is  o>wd ;  Fig.  3  is  a  view  of  a  recliliar  anitaUa  far  naa  la  eamioa 
ouithsinvaotion;whUaF%a.tand6ibawaeBwe(lfaaaMaaaal' 


diiatoifteaB  to 


In  the  arranfcment  shown  in  Fig,  1,  a  ia  a  battery  in  eireuit  with  aa 
intcrmittcr  ' .  aii  l  the  primary  (/,  of  a  large  KuhmkorfT  induction  ciiil; 
a  oondanser,  c,  may  be  placed  in  parallel  with  the  iatatnilter  6.  The 
e  of  the  Buhmkoril  coil  is  aaaaaHad  1toDB|htMilliM«f IM 
reetiOera.  /  ;f.  preferably  ot  Iha  fbna  toiMaitatdH«l1>ai.le 
the  terminals  k  m  ot  the  inaulatrd  coatings  of  a  palrtlla|lila  jars,  whose 
outer  coalint^K.^f,  are  in  electrical  oonnection.  TO tta tamioala  kmtt* 
also  attached  the  leads  for  dischar^in?  wir«<i.  op,  which  are  supported 
by  iosalatora,  a.  A  dynamo  may  l»  >  ii]|.loy«J  in  place  of  the  balMty. 
The  leada  or  diacUarging  wires  must  be  well  insulated  (see  Figs.  4  sad 
The  dtiahaigaw  mw  to  paiata,  flames  or  other  means  wheNto aliaa 
jwntlM  Towa  of  barbed  wire  or  of  laiM* 
wire  feiicinj.'  or  nlhrr  iiiclallic  area»  tr-«T 
b<^  UNi  li,  iir.i-  u(  wtucli  ari'tti!  tr.liv  1  •■ 
auialed  white  the  other  is  eartbad,  or 
both  nuty  be  lasulaled  and  placed  Mai 
each  other  beyond  anarklog  dialaaea  la 
the  place  where  the  diacharga  la  wanted. 
When  the  apparatus  is  used  for  lbs 
removal  of  smoke  or  the  like,  it  ii 
preferable  to  insulate  b  ith  lis,  hargeo; 
when  elsetriAsation  of  clouds  i>  the 
otjaet,  oaa  aat  ol  diaabargera  woold 
nraaUy  he  earthed,  and  the  other  let 
to  to  ttMtaisad  ikT- 


In  the  operation  (  tin  npj  ..latus  the  (.'urrent  gtneraU  J  in  iIh-  lii.i;ety 
or  dynamo  ia  intenruDted  by  the  inlermitler  and  induces  intermitMij' 
paleca  ol  violently  high  potential  in  tlie  eeoondary  coil  of  the  Bahmkcn 
coil ;  tbeae  pulssa  ate  tranamitted  through  the  rectifiers,  poaitiTe  paw 
through  the  serial/  iBd  Dagativa  fdata  thmi^  the  aadaa  f.  ta  w 
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insulated  coals  of  the  two  Leyden  jars.  The  object  ot  each  scrK^ 
of  rectifiers  is  to  transmit  a  current  easily  in  one  direction  sod  ^ 
atrongly  oppoce  a  pasatga  of  current  in  the  uppoaile  direction  i  ^J^^ 
meaaa  tka  iatarauttent  mtgifif  from  the  induction  ooil  ia  enablea  *^ 
raaiaiafai  Ito  jar  or  jars  ateadily  charged.  The  higher  Ihe  P|°toilw 
desired  the  more  numerous  are  the  reottfiera  required  in  each  serir*. 
it  has  been  found  that  three  in  each  aerisH  ia  a  convenient  number  to  a" 
»iierr  it  IN  re<|uiieil  to  kf,  p  up  :i  praclicAlIy  cuntiiuiuui  discharge,  bet*'**'* 
th'*  iliM  liiiT^;er-..  at  1  J'- ; I'-i,: , ii  .  f  iiii,;jul  a  .luarter  iil  a  tnillion  volts. 

Fig  '•i  ahowa  an  airuiiKriiient  in  which  tlic  source  of  current  is 
altornating-eurreol  dynamo:  the  dynamo  1  ia  placed  in  eireuit 
ooodensar,  3,  and  the  pdmary  3  of  an  allsraahng-aurfeol  tranatonn« 
whkh  taaf  ia  tbls  aaaa  hava  a  aioasd 
r,  aittnoaA  ia  a 


»  alwalt.^  Tto^fcj]^ 
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froQpf.  «Ach  of  which  oooUinc  on«  or  mort  r«eUAer«  to  Mriea,  tha 
lb«  potoDtikl  rM0ir«d.    Tito  of  thi-  (-roaps  of 
iKi  rn:=  .-.L  iiilrii:^  liiiMMtl  kiw  connMlnd  b«tWMn  the  termin»l»  ol  the 
Mcood&nr  coil  i.'uiA  (b«  Miitm  di»8h*niag  ttMUU  5  and  tho  otii«t  two 

iiatoorilMaaa4«italMlM0lt«*dMlHW|daffn«MM6i,  In  Oii  tmuig*- 

racot  u>  alteinating-CDmnt  dynkmo  may  br  u^d,  hftrtni;  >n  piemiivrly 
hlHh  (requenoj,  MJ,  S,000  to  4.000  allarmttiun*  p«r  u-road.  or  ihr  kUer 
luUin<(  ditehwig*  of  condensers  mch  &<;  Lrjdrn  jun  maj  )>«  eiuplojrvd. 

la  tbil  ekM,  m  in  the  urT&nf^ernent  ^lioirn  in  I'  >^  I.  Leaden  j«n  taaj 
b*eo&aMted  b«tw«en  the  r(K!tificTS  nnd  discharging  meitns  dunby  obtktn- 


lBl^n>or(<  Mntinaouii  di.whu-gi!. 
Itoi 


\  n^U&tr  thoma  in  Fig  S  is  i\mi\»i  to  the  Coopw-H«witt  marcar;- 
VklKMr  Ump*,  ^nd  is  (orcsed  Irom  thick  glus  tab«,  f*.  htvlng  an  iron 
UK>d*.9,  »t  Uie  top  and  provided  at  the  bottom  with  k  mercury  pool 
cathod*,  10.  lurroandetl  bj  &a  ouuida  mstallie  baod,  11;  tM»  poaitiv* 
tanainal  13  It  formed  on  this  hand  whi«h  if  eonnactad  to  tb«  anoda, 
9,  bv  aa  Inralalad  wira,  U,  tha  eontaet  being  mada  b;  placing  .the  and 
Ol  iba  wira  13  ia  a  vataal,  14.  eoataininf  maearj  formed  at  thi^  tap  of 
Iba  tabe  8.  A  U-toba  15  eontaining  mareuj  ii  pliic«d  so  UiKt  the 
contaot  leading  ffoin  Xhn  tiirrenry  |«ol  i*  ander  the  B,irf«'-i'  of  the 
mereury  in  tba  U-tnbc  as  ii  the  md  of  the  wire  lt>  leading  from  the 
Tha  objaal  of  tba  mareory  eontaeU  14  and  li>  ia  to  avoid  the 
tnwUllhUDiH  OMOr  M  Ibtaipoaad  poinla  on  the  eondnctora, 
d  to  ooai^  diHbMliy  tA  UM  m^b  jtotaotlal  neocMary.  In 
aome  casai  tha 
liability  to  li 
oeoeniary. 

In  Fi«.  4  tba  eonduoioc  3ll  ia  lapportad  on  an  ebonita«rgy«l  OTWllliaB- 
wara  rod  or  other  suitable  inaulator,  21,  from  a  eDppoitlllit  Wm,  90  ; 
the  rod  i*  protected  by  two  umbrella-ihaped  inverted  cover*  -in  and  'iS, 
and  a  erlindrieal  vaeacl  21  open  at  tba  top,  all  of  which  ara  oonatnicted 
of  c(rfinit»,  (■arthanware,  Rlaae,  mica  or  otlvr  ^iiitabl»i  mulfrl-il.  FSr.  5 
nhowt  a  mollification  in  which  th«  cunducli^r  is  su-p^ndt'.)  fr.i:ii  iv  nvJ, 
DTxitacted  by  cylindrical  WiiaeU,  all  being  oonatriKted  nl  tuilaiiJe 

inankting  matarial. 

TIm  appantiM  d«Mribed  mi^  alio  W  nMd  iir  ounitig  the  depoeit 
•f  I— a  ftwM  m  tha  Bwwftwtiiw  gf  white  told  Igr  ttaniM* 
vr  tar  ttopowting  nMbto  fcelmy  doat. 

The  principal  claiuu  are  : 

(1)  Theaatbod  of  eauiing  email  particles  to  cr.nli  !ce  into  larRvr  onei 


■InMiy  M  tM  man  poMDiiai  neoaaiary.  id 
■uv  (•  mUMnM  Ia  ad  in  ovAv  i>  liMan  the 
Dm  off,  but  ab  ii  Ml  omllr  kmmi  to  be 


by  the  ni#  of  a  high  potential  diacbarne,  tlie  ^.upply  o(  electricity  being 
ootiiined  tram  a  dviuiao  or  battery  or  tron 
of  oondeuen-  (2j  Tha  aatbtrf  of  oaatino 


the  alternating  iliBoharKt 
j  'I'ba  aatlMM  of  oaatins  imall  partialaa  to  eoalaace 
tolalWRtraBM  ^ltoawQraMibpolwwl«MhM«aoMiiiMd  livtba 
M  HMnanr  faaWilaia  and  •  Mali  valnillal  IntermiMant 


OM  of  lilgli  polivitial  nMffvtKy 

or  a1t»m»tln)tp!rctrti;  ciirT»nl,  fS)  The  mMhod  of  prodncing  »  continooui 
high  i>:il<iiiti*l  Hi^charRr  n(  rlrrlricttjr  m  onr  dirrcljcjn  by  the  up*  o!  high 
p^yUntial  mrrcory  rtcti)irrs  i^o  arri>ng;rd  m  to  traoaout  |H>iaei  alwayt  in 
oni^  dirri'tion  and  Bo  to  clmr>;e  and  (crp  charged  coodenieni  which  ara 
3onoe«tad  to  tha  diaotiarging  maana,  rabatantiallf  a«  daacribed. 


COITBMPOBART  ELECTEIOAL  8CIBMCB. 

[Compiled  by  H  E.  Fol  knikr  n'At.nF..] 

Mirnmopi-;  7fir,«)mi/rw.<.— l*liiiti)gr:tp!iic  pUtca  "Icvelopol  in 
Linpman'a  procees  sliow  acli.iiiL'c  iti  too  tint  of  tho  tranainitt«d 
li^lit  when  tho  gelatino  tilm  up.  A  simiiur  phenomenon 
is  seen  in  slightly  KekiinUt-d  "eolations  of  colloi<laI  gold  oa  pre- 
purfxl  by  Szigmoncly.  IajeH  phenomena  have  Leon  oxplaincJ 
oil  the  snpposition  th;it  i\u'  ilisLincci  between  the  absorbing 
particlos  is  diminished  on  dryiiv'i  3">1  '''^^  i'r>n«e»jttenlly  tlie 
pitch  of  the  molecular  roaonatoi-^  i»  akoiod.  T\\\*  mutter  h.t.s 
now  boen  inveati^ated  by  V.  Kirchner  and  K.  Sxigmondy,  with 
a  view  to  determining  tho  conatitiition  of  tho  resonators  them- 
■elrea.  They  applied  Flanek's  theory  of  electru  a!  rcaonance, 
bfling  ambled  to  determine  tho  nocesMiry  daui  liy  Siudcntopf 
•nd  Hxigmoodjr'i  ultnMnieroMwpio  spiHuataa  already  described. 
That  apparatqi  «ntblMi  thcok  to  ooont  tba  numMr  of  ultra- 
micKwcopio  partUai  in  k  aaUo  oaotimotra  of  tba  aoioluon, 
and  tha  f  rain  tbe  known  quantity  of  in  tbo  aaraMoin  to 
detennine  tha  man  of  one  (Mrtiela.  Thia  maaa  ainie  «nt  a  s 
7  M  nuiftohaw,  The  enabfam  abomd  n  blue  eolMntjoh 
in  dw  dlj  alato  tnd  a  high  red  colour  in  tba  wet  ttate.  The 
T«nl  reaonatora  are  not  these  particles  but  the  smaller  giild 
particles  which  form  tho  larger  iiggroLjiiiua  liy  cuiiiliinin;;  with 
«»a<.-h  other  and  with  a  certain  atiiuunt  oi  ;^.jl,itiiie,  Tho  ahsorb- 
iny  layer  i«  represent<'<i  iiv  tiie  fum  of  nil  :i;.'i;n'j:.i"r:J  (.Diit.iined 
in  Uiu  ctuulsion,  and  i*  iudcptiJidoiit  of  then  luutiul  dtbUiice. 
Tho  selective  absorption  cannot  bi-  anniinte*!  for  by  inter- 
ference or  diffraction,  sinre  the  p^nidus  are  tvio  sninll  ami  t<»i) 
clor'O  together.  Aii^l  somi^thin;;  olso  is  reqniif-l  Ix-sMe^  ^iii>ril<' 
Birjlectilar  resniianco.  1  lu,;  lutU;r  could  only  uxpUiu  the  change 
of  coluiii  if  the  iiiijliiciilfi  conid  bo  individually  separated  from 
each  other,  aa  ia  a  gaa  undor  varying  preasars.   Aceoi^^il  ^ 


Faraday,  gold  particles  of  very  'Ull'crcnt  niasica  province  the 
same  «>l(mition  of  a  aolutioii.  The  gold  ptrticlea  mint  be 
oacumed  to  be  flat  leaver  and  tbm  the  application  of  Phnek'a 
thaoty  bida  to  s  diaphaamiant  of  the  maxfanon  of  afaanflaQa 
in  tbe  oboer?ed  aenae. 

[KiarnsaR  and  SziaiiaxnT,  AunaUn  itr  Pln/Hk,  Ho.  13. 1904  ] 

Li/f  of  lUuUum — A.  \' oiler  I'liiiros  to  have  obtained  evidenoO 
that  tho  life  of  raditim  varies  according  to  its  eoncontration, 
and  that  when  it  is  very  finely  divided  it  dies  olT  in  a  few  da^ 
He  pnparod  aqueous  solutions  of  radium  bromide  having 
concentnttiona  of  0-1,  0-01,  &e.,  and  liinnd  them  on  ghna 
plates,  wbicb  w«ra  then  allowed  to  diy.  The  tbb  radioeetive 
layer  thua  prepared  waa  ioand  to  adbece  vaiy  taaacionalT  to 
the  anrfaee  of  the  gleai.  The  raduHtethity  waa  memwrad 
the  electrometer  method,  but  for  the  deteelaOB  of  tbe  bat 
remnant  ol  raduHtetivity  the  spintharoseope  waa  naed.  The 
author  obtained  two  reaultai  One  of  these  is  that  the  con- 
cctitratioii  of  the  salt  iuereaMa  the  intensity  of  tbe  ntdio- 
activity,  i  he  ntlior  resnlt  ia  that  it  i  inrrea-ies  the  life 
of  the  railiutti  s.ik.  A  OOOOOl  solutwu  uf  r<idium  bromide 
s)irc;iil  nil  a  .H'|Uari'  ooiitimetrc  (if  gla-W  loses  all  ]iei'i.o|)tible 
nxli'j  activity  lu  j,boiu  liLl  diiys.  A  10^  fsi>hui(iii  lasta 
only  a  fortnight.  In  no  case  did  the  author  iiotii  0  a  v^•^  i\al 
of  the  radio-activity,  at  least  nnne  that  fitnld  he  deiacled  with 
the  electrometer.  A  vim  v  evivHiiro  'till  yii  ldod  a  photo- 
({raphic  impression,  but  il  w.t>i  only  slight,  and  apiieared  to 
be  due  exclusively  to  u-raysof  feeble  |»enetrative  power.  Dis- 
cussing these  results,  J.  Stark  pointed  out  tliat  tho  comnoKition 
of  the  substance  on  the  plate  is  some wliat  doubtful,  ana  it  may 
consist  of  aeeondary  radium  rays  or  of  emanation.  The  trans- 
formation of  the  emanation  into  the  further  pradnete  of  tho 
ilecomnosition  of  radium  mi^ht  give  rise  to  the  impWM'ion  that 
the  raaium  itself  was  decaying.  Nernst  recalled  the  analogy- 
of  a  very  thin  film  of  goM  deposited  upon  silver.  Ttw  depoait 
after  a  time  kaea  its  characteristic  colour  and  other  optical 
properties,  but  cannot  bo  said  to  have  diaappeared. 

[A.  VoU  KK,  PkvtikaliKht  Zeiuehrift,  Daoaatbai  t,  19M.  TufU  NoA 
at  tha  Brealau  SoIentitSo  Congreaa  ] 

Eletiric  Thfory  of  Gi-iiviiation  and  Terri'slrial  M<ufnttim. — The 
conception  that  the  inertia  of  matter  and  that  of  electricity 
must  tw  identical  makes  it  probable  that  gravitation  has  an 
electric  Olivia.  W.  Sutheruad,  who  recently  showe<i  that 
coheaioo  and  rigidity  ve  eesentiaUy  electric  {noperliea  of 
matter,  now  iaveetigBtes  gravitation  from  a  aimilar  point  of 
view.  Matter  mta  be  leganled  aa  eompoeed  «t  ebctrone  tn 
tbe  lonn  of  doafalata,  wboio  inortiii  oonatitatea  tho  inertia  of 
matter.  Tbe  anther  detenttuea  the  attnctien  between  two 
such  douUeta  by  tha  kw  of  invene  aqnarga.  He  ibida  that  the 
grayitotional  constant  amjr  be  fcnanlated  aa  followa  in  the 

C.  G.  S.  svfttcm  : — 

(1 -9(/|.^/•)a^  VV16«», 
wh*>re  (f  i*  tbe  rurlius  of  the  electron,  r  i(s  pbar«e,  V  the 
veli>r:ty  of  lii;!it,  atiil  /■  .irni  are  smalt  fractious  1  epiiescnting 
ibu  dcvtatiuu  uf  tiie  attr.icUon  or  repubioa  from  tbe  strict  law 
of  inverse  squarci<.  If  this  formula  ia  to  aeooont  f or  paTiti^ 
tional  attntction  we  must  have 

i+caSSxtO-*'. 
OravitationthcneMtbetnieed  to  an  electrical  eciipm  if  between 
two  eleetrio  dooUats  there  b  an  outstanding  electric  attraction 
which  is  of  the  onler  10""  times  tbe  force  between  two  of 
the  electrons,  one  in  each  doublet.  Ordinary  ex|)«rimental 
eviilcin'o  of  a  (lilTerence  of  this  onlor  of  iiiriL^nitude  has  hitherto 
biii^ii  out  uf  the  '(Uo.sti  iti,  loit  tuiiiing  to  phenomena  on  tho 
same  large  settle  as  niiivcrMl  gravitation  in  astronomy,  terres- 
trial  maoru'tisin  holds  out  the  greatest  promisB.  Tbe  author 
luLi  alre.oiy  shij»  ii  that  the  earth's  priiuarv  inaLMieiii,-  field  can 
be  ^counted  for  by  spherical  ilistributionK  ol  jK>sitive  and 
negative  electricity  within  tho  cnrth  and  revolving  with  it,  tbe 
negative  being  on  the  whole  nearer  to  the  surface,  but  by  an 
amount  which  need  not  uxc<-cd  tho  diameter  of  a  molecule. 
Tho  author  works  out  a  theory  which  leads  up  to  the  old 
hydrodynamical  analogy  of  sources  and  sinks.  Ihe  only  ditli- 
culty  which  rasiUtt  i>  how  to  account  for  the  abnencc  of  it 
atroog  diwtric  field  resembling  the  earth's  ntagnetic  Held. 

[W.  SoiaaMins  ^tmnpltiMl  Mtgatine,  Osoankw,  1904  ] 
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OF  THE 
BAILWAl. 

For  Bnriy  43  yotn  tihe  fuBOOB  IfetropoHtin  Baflmy  of 

London  \nn  been  woikeil  b\-  st<!.ini  lucomotives,  and  within  a 
month  of  iU  42nd  birthday  the  deiK»ition  of  that  claw  of 
machinery  has  been  commenced.  Obvioasly,  it  would  be 
im{)oa«iblo  tu  make  the  change  fiom  steam  to  electrio  (niotioB 
suddenly,  but  the  withdrawal  of  the  old  rolling  stock  and  the 
introduction  of  the  now  corameiiced  on  Tuosday,  and  the 
repboaraeot  will  now  proceed  gnuiually  but  continaoutly.  The 
Uatory  of  thia  nilwB^  ia  iBta(«atiBg,  the  liae  baviflg  ti«an  owaod 
originallyby  the  Cn-at  Wotcm  Railway  Co.  ^Vllenfi^topaled 
il  w;ia  only  3 J  uiilcji  in  lougtli.  Its  object  was  Id  act  as  n  feeder 
to  the  Great  "WcBtern  Kailwjiy,  and  it  r.m  from  Taniiigdon 
Street  to  Biahop'a  Boad.  Long  before  electric  traction  was 
thought  «i,  80  eBiily,  iadood,  «•  th«  lirat  y«ar  of  tiie  Hfo  of  tbe 
lino,  It  third  rail  was  l.iid,  its  function  being  nof  to  Lonvey  elec- 
triciil  energy,  but  to  enable  the  tract  to  accommoiUtc  both 
broad  and  standard  gaogotlBina.  Originally  the  line  wm  built 
to  iho  old  bnwd  gmfgt,  BO  IB  to  pBnnit  th«  Graat  Western 
rolling  stock  to  run  over  it,  hut  on  the  fonnatlon  of  the 
Metropolitan  l;»il\nu'  Co,,  whn  took  ii\  (  t  the  working,  a  thiid 
rail  was  laid  down  to  standard  gauge,  and  rolling  stock  of  both 
gattgea  raa  in  tho  tnonob.  In  18M  the  hnad  gsnga  waa 
.ihnliihed.  IVevioucly  to  thi.s  <latc,  howWflr,  an  exttnsion 
had  boon  constructed  to  .Mooi>;alu -street  and  aiiothur  to 
Hammersmith.  The  St.  John's  Wood  branch  to  the  "  Swi^is 
Gott^"  waa  also  openod  in  1968,  and  at  the  preaent  day 
the  line  aervaa  b  vaiy  OKtamive  are*  in  tho  nortk'wetfe  of 
London.  It  is  not  pgopowd  to  adopt  electric  traction  on  the 
entiro  system  foitiiwith,  hut  there  will,  uoverthelcwi,  bo 
BppradBBtta^  S6  nmte  ndk*  ohctrienlly  •qiuipptil  ib  tliB 
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immediKto  fMnn.  ttOtt  «{  which  is  nearly  completed.  This 
•ig-uro  iiicliiilcB  the  etitire  isorthem  half  of  the  familiar  Inner 
Ciiclo,  ibo  br.iuth  ftwiu  lakwr  stroet  to  Harrow  and  thonco  to 
Uxbridge,  and  the  Ilammorgmtih  line  iumi  A\  est  bourne  Park. 
The  power  nqnind  will,  nttunJly,  be  very  coiuiderable^  and 
althoBgh  the  fimrar  honw  ab  HeMdea  b  not  ao  im  that 
of  thn  Mclrr>|i.:ilitan-T)i5i!rirt  Ifaihvuy  at  Toot's  roiil,  yet  it  is 
liic  ki'i;uijl  iu  ilic  UuiieJ  Km^jduju  owacJ  by  a  aiu^W  railway 
company. 

It  waa  the  unpleeauit  atmoepherio  couditiom  upon  the 
Inner  Cirele  that  tint  led  to  the  eooalilenUon  of  the  qoaalion 

of  ado[>tin|:  clectnV  tiMrtinn.  Tii  r-otivfqttcin'O  of  iitinii^tniiis 
complaints,  u  Cutumtltuu  Uii^  a{jjK>iitled  by  the  l>Oi»r  J  vl  Tiuilc 
in  February,  1897,  "to  in(|uiro  into  the  exi»tin^  system  of 
TentibtHMi  oi  the  touneli  on  the  Metropohtui  Uailvay  and  to 
report  whether  any,  and  H  to  what,  alepa  could  he  taken 
to  .iJil  t )  its  efficiency  in  the  intere«t  "f  the  public."  Thi: 
report  of  tiuB  Committee  vras  published  i:t  Utiober,  1H97,  and 
aftemaldngoeitain  reoommendationB,  as  a  tero|)nrary  expedient 
to  mitigate  the  exiating  nuiiance^  the  Committee  ctuted  that 
"  hy  far  the  noit  Batiafactairy  mode  of  dealing  with  the  venti- 
lation on  Metro|)olitan  tunnels  would  be  by  the  adoption  of 
clcetnc  traction."  Now  the  Inner  Circle  is  owned  by  two 
seiarate  eonipanics, — viz.,  tlie  Metropolitan  Railway  Co.  and 
the  Metropolitan  Diitriet  Kailway  C<k  (frequently  callc«l 
amply  the  "Diitriet  Co.")— which  are  two  independent 
concerns  with  different  dircctonitcs,  in  R(iitc  of  the  similarity 
of  their  u<uuei»  and  tlie  physical  connection  bulweeu  the  two 
lines.  In  1898,  after  negotiations  between  the  two  companies, 
Sir  John  Woltk  Euiuv  and  Sir  William  Pmhcb  were 
appointed  to  report  on  the  poesibilltiee  of  eketrie  traetion. 

U|i  iii  till'  pri-tciiLaliuii  of  ihia  tcjioi  t,  ;i  ^iim  of  X20,(KK)  was 
voted  for  the  purpose  of  exjHsrimenw,  ami  in  i!ut»  course  the 
leetioD  of  the  Imuv  Oircle  between  E&vY^  Coiut  and  High- 
8lreet»  Keniington,  was  equipped  for  worlcing  electrically. 
The  tot<»t  length  of  this  line  was  5,000ft.,  a  third  and  foufth 
luil  lioini;  aililed  and  low-tension  tonlitiuoiri  cnireiil  iK-iiig 
supplied  from  a  temi>orary  power  station  cicct^l  cloite  »t. 
hand.  The  line  was  opened  in  M.iy,  1900,  and  .i  fidl  illustrated 
description  appeared  in  The  El^dncian,  Vol.  XLV.,  p.  1G3. 

Following  the  advice  of  the  old  Italian  proverb,  "Chi  t» 
piano,  va  wno  e  am-he  lontano the  ilii  Li  tuis  of  the  two 
oofflpaniea  next  determined  to  ascertain  whether  any  other 
system  than  the  experimental  one  w«nM  be  more  advan- 
ta^ooiia.  In  August,  l&OO,  therefore,  it  was  agreed  between 
the  Iwy  companies  to  ask  eminent  linus  of  electric  traction 
engineers  to  submit  plans  and  spccitications  for  the  equipment 
of  the  Inner  Circle  for  elecidoU  working.  Amongst  the 
namaa  meataaoed  as  good  ftnm  to  *ppfy  to  were  the  British 
\\Vstinghfmse  Co.,  Messrs  Mather  &  Piatt,  Messrs.  Siemens 
lit  uiLc'i  :i  &  Co.  and  the  "  American  Companies,"  and  a  com- 
mittee of  three  members  from  each  of  the  nilwny  eonpanies 
was  appointed  to  deal  with  this  matlor. 

At  first  there  had  heen  no  circoutataneea,  beyond  puhlie 
convfiiirncc,  to  iinliiee  tliu  (litcctors  to  hasten  matters  unduly, 
but  tlie  C'uaLiul  Luuduu  lUilway,  which  y(.vi  ojjcucd  in 
June,  U'OO,  immediately  caused  an  adverse  eflect  upon  the 
traffic  of  the  Inner  Circle.  In  fact,  dnring  the  hut  20  weeks 
of  the  year  1900  it  was  estimated  that  the  loae  In  revenue,  as 
compared  with  previous  yvAve,  amounted  to  XI, 3^0  per  week. 
In  couse^oeDvv  ui  this,  the  electrilication  of  the  Inner  Circle 
wai  ragiuded,  practically  for  the  hrst  time,  as  being  of  extreme 
nrgency,  and  in  January,  1901,  nine  ten  lere  ww»  reoeived 
from  various  firms  for  the  complete  e  iuipment  of  the  Inner 
Cirele,  wliil.sr   tlie  iJistr'et  t'.impany,  :il  a  ^peei.il  meeting, 

received  sonctiou  for  tho  creation  of  XJ;UO,000  new  share 


capital  and  £160.000  in  new  debenture  atoek  in  view  of  the 

expense  which  the  new  system  of  traction  would  involve. 
Tlie  nine  tenders  were  immediately  referre<l  to  Sir  WlLLUJl 
Prkkck  and  Mr,  Thomas  Parker  for  report     The  elioico  of 
these  two  gentleman  ultimately  fell  upon  a  tender  from  Moaan. 
Gaaa  ft  Co.  of  Bndapeat,  which  proposed  the  nae  of  hfgh  tonaion 
three  plia.^o  cuvrent  in  which  a  iiressure  of  I^.OflO  vo!t  j  was 
applied  liiieetly  tu  the  trains.   A  bowing  in  cost  of  many  iliou- 
sands  of  pounds  was  daimcd  for  this  system  as  compared  with 
the  low>tonaion  conlinnqua  current  system.  This  reeommenda* 
tion  bad  been  adopted  hy  the  Metropolitan  Railway  Oo.  and 
was  iiinlcr  consideration  1\v  tlie  Tnitiici  Comiiioy  when  a 
bit^h  in  the  uegotiatiijiiii  ivus  inirudiiie'l  uiitiuly  owing  to  tho 
iinuttcial eondition  of  the  District  Com[>any,  and  matters  wen 
made  mm  acute  by  tho  teeignation  of  Mr.  J.  SUAta  fORMW 
from  the  cbnrnnnrfupof  the  company.  It  had  alwaya  bean  ad* 
mitted  that  the  Metropolitan  Company  was  in  tho  Ixtter  position 
liiianii&liy,  but  the  position  of  tho  District  Comiiauy  was  SUch 
that  Mr,  R.  W.  Perks,  when  elected  Lkaiiuian  of  tbeoampany 
in  auoeeaaion  to  Mr.  Fokbub,  found  it  advaatagaona  to  carry 
on  negotiations  with  certain  American  financiers  with  Mr.  0.  T. 
Ykiikvn  at  thf  he.nl.    Dtirin^'  t!ic  eaiu>e  of  lii^'  in\e^ri;^'.ititiiri 
into  the  prospects  of  the  I>istrict  Company,  Mr.  Vr.iiKfcs  and 
his  oogineein  paid  a  visit  to  Maasra,  Gaur     Co.'s  works  at 
Dudapeat  to  inapoet  the  ayaten  pvopcHed  in  thia  firm's  tender ; 
hot  retnmed  firmly  eonvhuxd  that  amA  a  ayatem  shonid  not 
bo  adopted  if  he  weie  to  eontinue  any  relationship  with  the 
District  Com|iany.    (.A>nsequenily,  a  complete  deadlock  arose 
between  the  two  companies,  and  tho  matter  came  before 
the  Board  of  Trade  for  arbitration.    The  Hon.  Alfred 
Lyttkltoit,  K.C.  (now  Colonial  Btwretary)  waa  appointed 
umpire,  Mr.  II.  F.  Paksii      repiesentiii|,'  the  l>i-ilrirt  f'onjpauy 
and  Mr.  T.  Pakkich  tho  Metropolitan  Conii>iuiy.  A  hrst  meet- 
ing was  held  on  October  7,  IWl,  but  only  formal  business  was 
traosBCted,  and  aa  adjournment  was  made  until  Oetober  29th, 
when  the  case  for  the  District  Company  wu»  opened  by  Mr. 
Fm-.ti  hki:  Mm  in  >\,K.C.  Tlu'  1  )isti iet  Comimny advoc.nted  tho 
oitlinury  cotit  iniious-cun-cnt  syj^tcni  at  500  or  COO  volts  so  far  as 
tho  working  current  was  concerned,  with  high-tension  tlirae* 
phase  geuerationanddiatribuliontoauh-atatiotis.  Their  witnesses 
included  .Mr.  R.  W.  ftrka,  Mr.  C.  T.  Yerkos,  Mr.  J.  K.  Chap- 
11!  in,  Mr.  K.  W.  Rice  (V'iee  I're'-iiieiit  nf  the  American  (leneral 
Electric  Co.),  Mr.  James  Swinburuo  aud  Mr.  Philip  Dawson. 
The  case  for  the  Metropolitan  Company  waa  entered  upon  on 
T'ic«da3,  Novi  mlier  .'th,  Mr.  ('  A.  Cii])ps,  K,(',,  rgutendiug 
Uwt  if  the  (.iiiiiz  iy&lem  were  adopleil  a  !ki\  ing  ui  Xi  6,000  ]Mjr 
year  would  be  effected  in  addition  to  X150,000  in  initial  cost. 
Uorr  Q.  T.  Biathy,  manager  to  the  electrical  department  of 
Meaara.  Gana  &  Co.,  ntplahied  the  eyatem  propoaed  io  great 
detail.    As  htalril  bcfuie,  it  «  [k  pr^  jioscd  to  introduce  a  pres- 
sure oi  '^,UQO  volts  direcUy  lo  iho  motors  on  the  train  frtnn 
overhead  equipment.    The  adoption  of  the  system  was  sup* 
ported  by  Prof.  J.  A.  Ewing,  F.R.S.,  Prof.  S.  P.  Tbompaon, 
P.ltS.  and  Major  P.  Caidew.  The  proceedings,  which  ter- 
niinateil  on  Xovember  15,  1901,  were  sjiccially  reports  1  in  "tir 
coluiiins  iit  eunsidemble  length.    The  Award,  in  favour  of  the 
continuous-cuiront  system,  was  issued  within  a  month. 

Both  oompaniM  have  loyally  acted  upto  the  terms  of  the 
Award,  and  now  that  the  ftdcer-atrect  eztenaion  haa  been  com' 
pictcd  wo  ir.ay  hiok  fi  rv\ar>I  to  liu  conclusion  of  the  work  on 
the  Inner  Circle  before  tho  end  oi  next  year.  There  in  no 
doubt  that  tho  dmVgS  frou  steam  to  <  li .  trii  tta> n  ii  in  uiie 
that  will  be  given  a  most  hearty  welcome  by  tho  public.  The 
run  to  TTxb ridge,  mentioned  on  another  page,  which  took  place 
on  Tne^Jay,  an  l  realty  marked  the  iimngnntion  of  electrie 
traction,  waa  an  uut^ualilied  succosa. 
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REVIEWS. 

(CeplM  of  tJw  aadcmmttoBca  wmln  as  b«  had  fram  Ikt  JlNlruian  Oftn-.  pout 
tt«e.  on  rc^lpt  ot  puhU^het}  prir«.  Add  b  per  ct&t.  for  abrit&<l  or  for  f&r«i|[U  tiook*,) 

The  CultirAtlon  and  Fr«p«ntion  of  Fan  Bnbb«r.  B;  W  H. 
jotiNKox.  F.LJS.,  <i4imimt  Croatgr  laotlmad  A  Bun.) 

7».  M.  ne» 

Three  or  four  books  relating  to  indionibbcr  from  a  scientific 
or  a  Dianufactiiring  point  of  view  hare  appeared  of  lat«  years 
to  swell  the  very  siuall  library  previously  oxigtiuj;  for  those 
interestcfj  in  the  subject.  The  small  volume  under  notice  is 
the  firKt,  \VL'  believe,  to  niinistcr  s|iccially  to  the  wantd  of  the 
rubber  planter,  who.  as  a  class,  vill  ondoabtadljr  increase  m 
time  goes  on.  Mr.  Johnson  has  strong  qnidHlcatioos  for  hit 
adf-in^nnd  twk,  havioK  hold  Oovanment  poato  tn  connec- 
tfm  tiM  ba&imuM  of  Pam  nibber  pkntioe  in  the 
ColoniBB.  Ab  •  botuial^  tad  on  hh  own  graand,  Se  writes 
luddly,  and  has  maaami  to  otyatadUM  into  «  •mall  spac^ 
matter  hitherto  availalm  only  la  trade  jounmla  and  Gorcm- 
ment  publications. 

Il  is  isliore  he  gets  off  hi«  own  ground  in  the  brief  rfsiimf 
of  the  manufacture  in  the  introductory  chapt«r  that  he  comes 
in  f<ir  0(11  criticism.  A  little  judicious  i.litnii:  i^  iV:  "i*" 
office  of  tiuj  Jwliarulil>er  Juurimil  so  often 'pioted  lii  tiw  lumli) 
miglii  h:iyt)  resulted  in  8oinothin(.;  more  understandable  by  the 
uninfnrniefi  reader.  Of  course,  the  difficulties  in  the  way  (A 
trealiiif;  llu;  ma'.Loi'  in  the  slioil  a{iuc«  alldltcd  to  :t  musL  nor 
be  oveiluL'keii,  init  nt  any  rat«  the  date*  ini;_^hr  coi  ic  tiy 
given.  'I'ljL-  \  ulculii--alii)t!  of  nibl>or  was  lirsi  ulVi  i  liMi  In 
Ilancock  and  tioodycar  much  nearer  IH^i  than  i.-*7i,  and 
though  the  rate  of  progrviw  has  certainly  been  iiicreuMid  in 
later  years,  yet  thr  crrent  fillip  that  the  trade  received  must 
In)  dated  from  l>i'.'.  With  reganl  to  the  increasing  dcniund 
for  rubber  an<l  its  undoubted  shortago  of  Btip|Jy  wc  think 
that  rather  loo  much  is  matic  of  th«  efleol*  01  the  tyro  and 
eleotrkal  industries.  In  the  latter  case  paper  and  other 
fllnHM  material  has  lurj^oly  (>ust«»d  niblier,  while  as  regards 
the  tyre  industry,  we  think  that  if  ear^nl  aaquirin  could  be 
nade,  iu  progres*  »  not  rMpoodUa  for  tha  iacnoted  use  of 
rnhber  to  anjtbing  fika  the  mtont  ehfaoad  Cor  it  by  general 
writera.  Th»  tiae  of  rabber,  of  coune,  loona  lattrely  wforc 
the  piiblic  eye,  while  Ita  apuieation  in  engineering,  and  more 
Cepecially  in  modem  shipmllkling  are  altogether  ignored 
IxM^ausc  they  do  not  come  under  general  observation. 

Though  the  cultivation  of  I'ara  ntbbcr  is  certainly  to  bo 
eommended  whore  fniiii<l  feai-il  Ju  .is  likely  id  prove  a  reuiiinc!  :i- 
tive  departure  in  eroni  inie  l  i)ti,ny,  it  aiii*i  not  be  overlooked 
that  the  shortaj;t  ci  supjily  fi mi  natural  sources  in  South 
America  is  largely  tliie  to  the  .uiieiint  of  ftcolinintiwl  InlKiur 
being  80  limi'.ed.  Were  tlie  eliniate  less  ileailly.  it  is  eertuin 
that  the  largo  areas  fif  untaj.jie.l  forc&t  wouiii  soon  minis-ter  to 
jii  e-Aiit  wants.  With  n  j^iii  il  ^o  the  market  (juotation-  ^'ivcn 
for  the  Ceylon  rubber  and  for  that  from  untendcd  Nature,  wo 
are  not  awaro  of  any  jtreferenco  being  given  to  the  former  by 
manufacturers  except  in  the  one  iwrticular  of  freedom  from 
moisture.  The  South  American  product  always  loses  some- 
where about  15  per  cent,  in  washing  and  nhoetinc,  while  the 
Ceylon  rubber  comes  to  the  market  practically  dry,  for  this 
reason  fetching  a  bisher  price,  due  directly  to  ita  higher 
content  of  mbDcr,  and  not)  to  tlie  beat  of  our  knowledge,  to 
any  intrinaie  aupoiority.  That  the  Pan  rubber  tree  cnn  bo 
•neoaairnlly  oultmtod  la  Caybm  lad  the  Malar  AKbi|>cliigu 
la  now  a  natter  of  fact,  and  the  reeuH  of  the  clbrto  to  accli- 
natiaa  it  in  Weat  Africa  will  be  waUhed  with  intereat^  all  the 
mon  ainee  the  diminution  in  the  yield  from  the  Landolphia 
treea  doe  to  reckless  gathering  has  become  accentuated. 

With  the  prMcnt  volume  at  han^i  the  jircsfief  ti'.  e  planter 
will  have  a  valuable  aid  in  his  work,  ni  l  he  will  lie  ^vel!  advj-jc<l 
if  he  kce|)8  himnelf  up  to  date  \<y  inTutintr  the  if^aues  of  the 
Jndi'iruU^  ll',„l.l  of  New  York,  a  journal  in  which  nibber 
I<1  mting  intcri«ts  receive  close  and  r^olar  attautiMl. 

Hicher  Text  Book  of  KagnaMim  nad  SlMMeUgr-  Sy  &  Wau^ri 
Siiw*nT,  r),8c.  (LoadoBt  W.  B.  OUta)  ta.  M. 
Ab  explained  Inr  the  antbor  the  baaia  of  tbia  work  la  bla 
"TcxtiBook  of  MagDOtttia  and  Etectcidty."  The  new  work 
takoB  the  atudant  op  to  tba  atandard  neoeaaary  for  final  degrea 


work,  and  although  the  treatment  mainly  cl  an  elemenUry 
ch.trartrr,  the  author  h.is  niaiie  une-  oi  lii^'lier  n  ith>?nirttic«, 
iiivluiiiiig  ihti  catcultiis,  to  a  certain  extent.  I'm  i  1.  dmls  with 
cloctroslatics,  part  II.  maguetiara,  and  ttart  III.  current  elec- 
tricity. One  great  advantige  of  the  book  i«  the  way  in  which 
it  deals  with  the  numerical  work,  Insteaii  of  giving  an  ex- 
ample of  eaeb  furmula  as  it  occurs,  a  brief  sumnuiry  of  the 
most  im[ie.i  'anl  quantilativo  relations  is  given  at  the  end  of 
every  f«w  chapters,  and  aftor  illustrating  one  or  two  calcula- 
tions by  e.vampIcK,  a  numlier  of  (luestions  are  set  and  their 
an!>wers  printed  tit  the  end  of  the  book.  Canditlates  for 
Loti  lon  IJnivei  sity  dcgreea  wiU  find  thia  work  a  valuable  aid, 
although  for  practical  engineen  it  is,  of  course,  Ima  uaeful. 

A  VtiM^ltA  «f  aaatHanl  Bnlao  for  the  Uao  of  BteetttoiaB* 
aad  Bagtauan.  l^'Mn  Menw  an4  Amunm  JannMo*.  Ulh 
elllSea.  (Londan:  Oha.CiiUlin«Oi>.)  Si.  Sd. 

A  few  revisions  have  been  made  in  this  poi-kt  t  fiooV,  '.ut  it 
still  retains  its  character  :uid  offers  its  patrons  the  leji  f-iiiiiliar 
mixture  of  old  and— nearly  new.  In  each  now  edition  some 
of  the  suggestions  of  th«  i-ovieweis  nf  the  [uevious  edition 
arc  adopted,  hi;t  thi.>  still  le,'i\e^  the  anieiide'l  iiortions  about 
18  months  behind  the  time,.  Moiuovtsr,  this  method  of 
rcMsion  assumes  that  ilie  leviower  laboriously  an« I  eousrien- 
lii'inlr  wade«  tlirough  the  book  from  cover  to  cover,  ajnl  then 
|  iililis.'n  H  tin-  result  of  hi*  lalwur  in  his  notice  of  the  Kook. 
Even  were  the  available  si>acc  in  our  review  columns  ample 
<mough  for  the  ]>uqiose,  wc  should  be  loth  to  do  thu ;  for  it 
MooM  l>i:  atnic»st  vandalism  to  remove  or  to  renovate  soma 
of  tlie  aiiiieni  and  historic  |iagv8  that  are  »still  left  of  the 
Munm  and  Jamieson  of  our  student  days.  Let  us  still  pre* 
serve  the  charm  of  old  associations  if  we  can,  and  do  nothing 
to  asHiKt  in  the  replacement  of  monumoiits  of  aottquanan 
interest  by  the  imancoaaaful  eflbrta  ctf  those  who  have  endea- 
voured to  keen  up  with  thenpUpaeecleleotiical  engineaiing 
progreaa  and  hare  been  left  bmind  in  the  race. 

First  Stage  Magnetism  and  Ilcctiicity.      n  H.J'niB,H.A.4>.8e. 

Ilevi»«l  rdiiion.  'Lonaon:  W  .  B,  CUve.) 
This  eie'UK  iKary  text-book  is  intended  for  istudent^  lea  fing 
for  the  .Soutb  Kunsington  board  of  Kducation  examinations, 
and  has  recently  been  revi.icd  and  re-written.  It  consists  of 
three  parts,  the  first  of  which  deals  with  electrostatics  from 
the  "  jwtentiar'  point  of  view,  the  "  free  and  iKiund  charge" 
aspect  having  lieeti  abatuloried  a  basis.  The  socond  part 
deals  with  phenomena  of  magnetism,  while  the  thinl  cmbmoea 
"\rt«taic  ekctricity.  "  Although  the  numl>cr  of  elementary 
text  hook.s  of  this  kind  is  legion,  yet  it  cannot  be  atid  that  the 
one  before  ua  ia  attperflwnu  i  the  methodical  anmngament  of  the 
matter  and  ita  ganend  treatment  are  diitinetly  in  ita  favour. 


TBI  Dnuoraic  mama  of  cininr 

BPECIMENS  OF  HICA. 

ItY  KRMisjT  WILSON  ANI>  W.  H.  \VII>iiN. 

About  a  year  ago  Mcsbtb.  F.  Wiggins  Sc  Sons  supi>licd  one 
of  UB  with  a  series  of  niiea  KjiecimcuH  u|ion  which  we  conducted 
a  number  of  cxpei  iuienis,  our  object  being  to  find  their  Uiclec* 
trie  strength.   Wc  publish  the  rcaulti  aa  thqr  aoay  parhapa 

prove  useful  to  engineers. 

The  roethotl  of  tei-t  was  io  place  eaeh  slicct  between  twii 
circular  bronze  elc>tt:o<le  j  each  lin.  in  dianiet«r  and  y^in.  iliick 
and  to  raise  the  difffrcr  e  of  potontial  between  them  by  aid 
of  an  alternate-current  tnansfornior  until  the  specimen  broke 
down.  The  frequency  wa-s  55  and  the  P.D.  Wiis  raised  by 
increasing  the  exciting  current  of  the  alternate-current  gene- 
rator. Each  test  was  completed  as  rapidly  as  pos.'iblo,  but  in 
thu  cajie  of  tlic  mican  h.-iving  the  hiuher  dielectric  strength  (for 
cxantpic,  some  of  the  Bengal  niieas)  there  was  slight  locjd 
heating  due  to  the  electric  discharge  at  the  edge  of  the  disca 
consequent  ujion  the  incrcaKil  density  of  the  eleetne  foniO 
]>roduce4l  there  by  the  presence  of  the  mica.  In  aona  eaaca  aa 
many  eight  or  nine  apecunona  of  ODO  kind  of  mica  wen 
broken  down. 

The  in  volta  per  eentinotre  of  the  thidbnaaa  wia 
pfettcd  in  tenna  of  the  thieknaaa  and  a  mean  curve  drawn 
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throiij(h  tlie  jwiinU.  From  these  curves  the  figures  Riven  in 
till'  luriiiiip.inyiii;:  tulilc  h.i\c  ln'iii  obtailiod.  In  lliiLf  cases 
only  havn  wc  tigutcs  obtaiiiC'd  from  sheets  about  Imiii,  thick, 
which  hiii  to  b«  <if  much  larger  sho  to  rouder  the  tests  {K>iisiblo. 
These  siwciniens  are  Nos.  14,  15  and  3,  placing  them  in  the 
order  of  their  dielectric  itrangtlM,  and  as  tlieM  nictM  are  most 
in  UBe  for  eloetrieal  purpoMB  the  curvcfl  arc  plotted  in  the 
accompanying;  dia^ni.  The  inference  is  that  at  about  1mm. 
thicknew  the  totjU  dielectric  strength  of  niica  between  lin. 
(li»c»  becomei  approximately  proportional  to  it«  thickness. 
The  ruby  micas  are  largely  used  for  condensers.  Tbo  amlwr 
(Camiidian)  and  green  (Madras)  micas  are  largely  employed  for 
uanktion  pwpoM*  gaoenilly. 

U  n  notMKprthj  that  thoM  inicaa  whieli  have  the  highest 
dklMtcisatnmth  when  thin  are  not  necessarily  the  best  when 
thicker  laven  are  compared.  The  time  taken  to  break  down 
most  of  the  sheets  varied  from  minute  to  1  niiuutu,  but  in 
the  case  of  the  ruby  mica  when  I  mm.  thick  its  tern|>erature 
■would  li.ivc  tn?en  r.ii.->i:'<l  unfairly  l.i^li  Dti  .iri'nutit  nf  cxccssi;  <• 
Bparkiiif;  if  wu  liud  Lmkeu  it  linwu  witli  liij.  dl-iO::  A  bluut 
point,  huvinj;  an  angle  of  2.>  di-^.  ^<n  a  nxl  jliii.  diameter, 
was  u.sed  instead  of  one  <if  tlie  circulur  electro<ies.  In  all 
other  cuses  the  circular  elcctrodrs  were  used,  an<l  in  no  ciisc 
was  the  temperature  more  than  one  could  bear  by  placing  the 
hndontba 


eiss4ie  7«aio 
TkUknm  in  Cmtlwuirufir  Mr,  eiiiHa  IQ-  *mm.f»r  M(t€. 

lu  oi'ler  to  ^et  a  comparison  between  the  dielectric  strength 
of  air  and  these  micas  wu  show  t\vi>  <Ii<tted  curves  in  the 
diagram.  Tbeappcr  one  give.";  the  si  .i  ngch  <>(  air  between  the 
dim  wbieh  w«r«  tuwd  with  the  micas.  The  lower  one  gives 
tht  atrangth  when  odb  of  the  dnca  waa  replaced  br  the  blunt 
nxnt  omS  for  VtMktng  down  ^teianii  Na  14  whoa  il  was 
Imni.  tbidt.  The  diUnoioB  batwMD  the  itoaigMi  of  air  of  a 
mm.  thidnww  in  tho  two  aim  kuHf  JuitiiM  m  b  jM6ag 
Uie  point  obtnnad  with  spednen  Na  14  whan  it  wm  Imn. 
thidc  on  the  same  curve  with  those  obtained  when  it  was 
thin.  The  strength  of  this  mica  between  the  lin.  discs  would 
probably  have  'leen  j,'reatcr  than  O-"".'  x  10"  volts  per  centi- 
metre, but  the  alieel  Was  not  large  enough  to  break  down  with 
sufBcient  rapidity  to  keep  <lu«ri  it:-i  tenip.  ratun'.  W  e  rhose 
discs  for  the  t<wts  as  they  more  nearly  ie]neseiil  engineering 
practice,  but  with  Hat  mica  sheets  of  minl'  i  ;>  liir'-.  iilty 

is  natnr.'dly  eiicoiinternl  by  the  differcut  euuductivitics  for 
electric  flow  in  the  in^iulatornndthesamnitldingkirpnKlunng 
electric  iiiM:liar);e  tfirou^h  the  air. 

It  must  not  be  inferred  from  tlie  above  experiments  that  the 
tfeafic  dielectric  strength  of  an  insulator  is  a  variable  de|K:n- 
OMt  opm  ite  thidnoa.  The  P.D.  required  to  puncture  a 
given  specimen  when  surrounded  by  air  is  a  function  of  the 
Nha(>u,  relative  size,  distance  apotrt,  and  nature  of  the  eleoti'odes. 
The  following  experiment  ia  interestin;;  in  this  emwieetion. 
Suppose  two  sheets  of  ruby  ouca  (No.  14)  each  0  UTmni.  thick 
be  plaeed  aide  by  side  bolw««D  two  circalar  disc  elecUoiles, 
each  lin.  diameter.  It  wOl  he  found  that  the  P.O.  required 
to  poBotara  theeeeheete  in  %  given  tine  ie  km  than  when  two 


sheets  of  the  same  kind  of  mica  each  OD-'iram.  thick  have 
placed  iK'tween  them  a  sheet  of  tiufuil  of  larger  area  than  the 
electrode  ,  the  total  distance  Itotvveen  the  electroile.s  being  the 
i^ame  as  l>efurc.  An  examination  of  the  brush  discharge  shows 
that  the  greater  area  of  the  tinfoil  accounts  for  this  since  it 
reduces  the  density  of  the  electric  foree  at  the  cilge  of  the 
discs.  'Iliis  increased  density  at  pointi  along  the  edge  of  the 
discs  suggests  that  the  slots  in  which  high-tension  coils  are 
embeililed  .should  be  rounded  off  at  the  emb.  orapecial  alUdda 
used  there  to  relievo  it.  In  apaeial  eaaea  an  interaMdiate  iheet 
might  prove  beneficial. 

.Maxiiuum  volts  id  10*  rt^oinid 
to  I 


No. 
ol 


DsacnpUon  and  plsc* 
wkeie  fouad. 


1 
s 

4 

5 
4'> 

7 
8 

10 

11 
12 
IS 
14 
U 
16 
11 


Uadns,  brown  < 

»  gTMO 


tpotted   . . . . 
••     A.  . . 
..     B.  .. 
C.  .. 

itained   

nuob  staintd 

B.  .. 

C.  .. 

«      ..       D.  .. 
1,  spoiled  

„     ruby,  niach  i 
„      while  .... 
„      yellow  .... 
„     ruby,  clear 
Caosda,  amW  . 
Soeihi 


ThlekMss  la  mUUiMlrcs. 

1 


nS{|!*rtsBra 


01 

OS 

16 

i-a 

0-9 

1-6 

1-1 

09 

1-0 

0-T6 

0-S 

1-8 

M 

0'«4 

!•« 

14 

0-95 

1-9 

1-8 

1-0 

\■^ 

lU 

095 

1-7 

j-a 

0-90 

1> 

0« 

1-1 

0-6 

0-2 

l^ 

1-4 

1-2 

M 

13 

04 

S-1 

14 

0^ 

»1 

14 

0-9 

16 

11 

0« 

ID 

0« 

04 

S-1 

W 

09 

0-irr 


0-8 


QAfl  nmnns  n  emiL  mnon. 

The  following  is  .in  ahstract  of  the  discnasion  which  took 
place  in  connecti"n  with  the  Paper  on  the  above  subject  read 
l>y  Mr.  11.  t-'ampl>cll  before  tlie  I>oed8  Local  Section  of  the 
Institution  of  Klectrical  Kngineer>i  on  November  17th.  The 
Taper  itHelf  was  published  iu  aljatract  in  The  Eleclrician  of 
Novcmiier  '.'"jth,  p.  L'l  I  : — 

Mr.  Ml  l..\UKN'  asked  whether  tht  not*,  '■  No  condenser,  no  power 
luiil."  S|i|irr]Ji..l  l<>  ihe  tabulir.td  ti-u:'.^  of  lb.-  iltBm-ilrivon  plant  at 
(iuerow.v  applied  tO  Ootobcr  uuly  or  lih'ht  ll.io  i^li  He  had  bad  somo 
eiperiaaee  la  poMlBg  englBSS  into  ceutral  liuit.una.  and  found  that  the 
mure  eeonomleal  ttw  angUMs  the  worse  w«rr  ihi  re.^ults,  and  thiswonld 
al»ii  upplf  tn  tliH  fruii  eoainss.  In  his  I'liix  i  i  .  (ore  the  Institation  of 
Mrchttcical  Knuinirm  in  July,  1903,  bu  hiiil  ir-cnli 'iied  ihst  nune  of  ihe 
fOM  engine  lilationii  abowsd  so  MMorajr  niual  lu  the  steam  engine  sUtions. 
iUilening  to  Wsltbamstow,  lisddilcb,  de.,  Ht.  Campbell  had  made  «om- 
paricona  withoot  hsviag  alt  tha  hels.  It  was  iapoesible  to  eampaM  oos 
slatioii  with  aitoUier,  b«cauas  of  lbs  diffannt  workioK  oonditions.  That 
ma  the  reason  why  he  (Mr.  McLaren)  look  lh«  whole  of  lbs  statioas 
thioaghout  Great  Britain  ;  he  obtained  the  whole  of  the  differeol  priesa 
of  fuels  and  stiuck  a  rough  average,  so  that  the  liKhtinK  «tatiunR  were  not 
eoolassd  with  the  tramway  luauons,  iVc.  Xbs  author  had  taken  his 
MfBMa  lit  fanlaa  at  U.  per  nnit,  nairisiisiin.  Bat  ItMn  wsn  ia 
lieadon  dene  Iva  atsam  an^as  statkoa  lower  In  works  eoai  than 
'Walthamstow,  and  two  of  these  etationa  wer*  tower  in  f  ii  l  mai.  to  that 
il  was  evident  that  eomparliions  couIJ  nut  be  mad«  uril<  k  i  rvi'r\<.hin;;  was 
taken  into  acooant  Ai  reKariln  the  compajison  qI  fuel  costs,  it  waa 
hardly  right  to  mention  rnKineii  UKing  a  ctieaper  lucl  and  compare  th«m 
with  enginM  using  a  dearer  fuel.  Th«  ordinary  oil  engine  had  to  osa  an 
eipensisasil.aild  the  aoonomy  of  the  "  Diesel ' '  engine  lay  in  the  fact  thai 
itcoaldaaaaehaapoil.  He  admitted  that  thanaultaol  thegasangimisat 
Guernsey  wore  excellent,  but  be  coold  not  oongratolale  them  on  the  steam 
engine  results,  which  necmed  to  him  to  b«  very  bad,  the  fuel  oo«t  being 
on  an  average  0'7d.  Ut  all  tha  small  statioD*  than  ware  »ery  law  which 
had  snah  a  high  fuel  cost.  Haalealhiijdil  ttmamait  teaaamssiacto 
the  exoaediiigly  high  load-faetor  ol  W  ar  8D  pir  cani  whleh  was  msBtleiisa. 
There  was  a  difference  in  the  price  of  ooal  used  at  Walthamstow  and 
Guernsey  respectively  of  Dm  per  cent ,  and  there  wan  only  'H  per  cnnt, 
(tfTctt  iiLi-  in  tl.i  ■;-DHt  jirr  unit.  fhowir.R  that  Walthamstow  waa  really 
i-;'ij:;i,inijiil  i  iu-rii^py,    !iei.'.Hnlir.K  thci  units  iceneraUd  at 

Gurinnry,  ih<:  (url  i.>»t  0  .>  i^r  lite  steam  engines  and  0-243  for  tha 
gas  tDginca.  Thai  was  a  very  gi«st  dillerence  in  favour  of  tbegaa  aogjaas. 
on  which  the  author  was  to  be  congratulated  :  but  ha  balieved  that  ha 
worked  on  a  wrong  iMiain  :  In- should  not  place  the  best  |ia»  rnginm  against 
the  woml  atcBin  cnginen  Thi!  .^K  miu  riigincF  stemeH  K>  '>'■  running  si-iy 
badly,  according  to  tha  tablea,  and  with  the  gas  engines  it  waa  just  the 
rcTcrse.  Howevar,  it  vannoch dspanded mftm tha  ana  who  waa  leek, 
ing  after  tha  machiaas.  Wbtn  II  casta  to  works  coat  (ha  diffeieiiea  waa 
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a(t(>.-iila:<  waa  rcqulrod  hj  km  ftoginei.  The  ooal  aied  by  tha  boiler  tor 
mftkiEig  ilw  i{a«  ws«  15  p«r  cent,  of  the  total  repaired  (or  the  plant. 
Tbo;  were,  tbvii  f.  r r,  uiiag  the  most  ecooMBioid  (wnt  with  the  wont 
boiler  imi^nsiil>? 

Mr.  A.  B.  MorSTAiN  sai^  thnt  It  wnnM  b*  A  ((OOc?  thfr!(.t  to  i-.ti  ptm 
pn^inoc  jusfj  t<i  tide  o-.er  thp  praliq  durinir  thr  p<TLiiii  fnnii  OctnScr  ii 
March.  Mr,  Moantam  thonght  that  the  author  would  »Kr««  with  him 
ihit  tm.  Bwmd  to  tk»ttlk«  «u  oak  M  ieoatiadMl  m  0» 

M  -  hit  M<  rate  "  eagtaa. 

Mr.  WOODBOUSE  asked  whether  the  cnnks  were  actually  at  right 
anglos  or  ool;  approximately  eo.  II  the  eneioe  was  balanced,  the  cranks 
could  not  be  at  right  angles,  as  it  waa  impossible  to  bn^anrc  an  engine 
wiih  four  L'lankaset  hke  this. 

Mr,  .J.  W.  DAWSON  inquired  whether  there  was  aa>  iti-i.;,i5i-  in 
affiiiiaiiiiy  kf  iBtmdacinK  water  into  the  exhaust.  With  refjard  to  tha 
proposal  qt  inilllR  (U  engine*  in  addition  to  steam  engines,  taking  gas 
from  a  ^aa  wmfimf,  1m  pointed  oat  tiuit  tha  ch  ongiDM  would  tban  be 
Ui,. I  uf!  iiai  ai  (ba  lana Uaia  llMt  tha  tub 

purposcH. 

Mr.  H.  D  .SCHOFIKlih,  «|>«akinK  with  re«ard  to  the  Rat  engines  at 
Hd>den  Brldxv,  wid  that  the  sound  of  thn  engine  when  working  and  its 
external  appvnranoo  was  very  similar  to  the  iituiMlard  high-speed  central 
station  typi!  of  ste«m  engine.  There  did  not  seem  to  be  much  more 
attention  ri-.|uir,  ii  than  whnt  wuM  be  given  to  a  steam  pnpini;  nf  «fmil»iT 
Kiie.  In  O'liiiK  ftn  n  v.\h  ■.In  nioi,;!  :-n  of  ovcrtoftd  capiiciiv,  hf  mdUionr,! 
that  he  had  put  tJawu  sereral  steam  set*  and  un  the  Inst  one  erected 
ionnd  that  the  engine  would  giva  ifa  aamte)  output  for  94  hoota  aontinu- 
OMlv ;  would  carry  S5  per  oanl  ovadottd  (or  two  hoan,  BO  pit  cent. 
owTiwid  (or  30  minutes,  and  100  per  cent,  overload  (or  one  minute  irtlh- 
ou*.  lir  -ppint;  speed  or  volts  more  than  10  per  cent.  Such  an  ov.  rl.iiid 
cap<t'c:',f  was  very  comtortinn  to  an  antiineer  wbeo  the  peak  load  eaiue 
on  in  till  wi!iter  time.  WhUa  foal  ooais  woald  apfWar  to  abow  In  (avour 
ol  the  gas  plants,  it  uiuat  be  rememliaad  that  fnel  coils  mtm  not  the 
whole  01  the  running;  oosla.  The  cost  in  wageu  (or  the  two  sets  given  in  U>e 
Paper,  did  not  seem  to  show  any  decided  advanloee  in  (avour  o(  gas  or 
?-t<>am.  He  thought  that  thf  L.:>=t  cf  r*]  airs  aiid  ifncrAlr,  ^v.n.jJ  Li-  h- iivl<  r 
v,i'h  '^as,  than  with  steam.  Tin-  '>aI>L-  fnt  and  oilier  p&ti-.  n'.  On  i-n^;iiir 
wodld  ie>iait«  r^tttog,  adjusting  and  renewing  ofbeitai'  thau  ttiuilu 


Ur,  H.  E.  TBBBURT  aakad  if  tha  author  had  any  llgnres  with  regard 
(o  the  relative  elUcicncies  of  gas  engines  and  engtiu-n  f-  l  nitl:  i:  itnimin 
petroleum  with  a  modem  type  o(  carburettor. 

Mr.  P.  KOSLINU  wr?  rf  the  opinion  that  a  'i!it>  u.r.  engine  was  not  cf 
much  usr  to  large  nUt:i:i!i .  With  rrp:ard  to  thn  power- factor  at  the 
Uuerniey  sl«lion.  the  two  months  chosen— viz.,  ileptrmber  and  October, 
vaca  tha  fWrycnlar  months  in  which  tb«  load- (actors  were  ll  and  W  per 
MDt,  raapaetiTely.  lata  for  tta  steam  eogiiicK  than  (or  ttic  gas  engine. 
I(  .Tuly  and  August  had  Men  taken  w-hrti  the  lArKl-fnctur*  were  approsi- 
mntely  th<!  -miii:  ,  Iju-  bulaijuf  v,;-i^  only  v^ry  5li|T:iiIy  i!i  f(i\oijr  of  ;ho  ..'.-is 
•ngine.  He  had  acen  recently  two  %'tO  n.v.  gas  enginos.  running  on  gas 
lltom  roke  nvooa,  Iwk  iv  lass  than  I'i  months  they  had  to  toka  tbe  whola 
thing  tu  pieces  to  nowra  the  ur ;  and  he  supposed  that  gim  tram  ooika 
ovens  was  somevltal  similar  lo  that  (rom  a  producer  plant.  The  author 
hod  iihown  these  «iginet  with  lly  wheels  at  both  endx  o(  the  crankshad. 
and  hp  'Mr  f!.»lini{)  wctuld  like  to  know  if  any  trcnhli  ha^  been  ptpi-ri. 
tnf^ii  with  t;ii.Mn?'i:  ^uilt  that  way,  b«<iau«e  steam  tivin-J  mttV!-  .  h  iil  hn.i 
great  trouble  wait  two  dywhceUooc  at  either  end  u(  Ukh  hmuv  unuikih&it . 

Mr.  UOOEKliOK  drew  altsntion  tn  Uie  Hebden  Bri.iKe  results  and 
mem  lined  that  the  (nel  cost  was  as  high  a.i  0-4ri'>d.  and  tliis,  lie  thought, 
wt'^il'l  hfiv^  ti>  hr  cpns'derably  lowercHi  brfoie  the  re.nuIS;  cnnM  rnrnpf 


111  ^i. 


.iin  'J.!Liri[': 


In  one  of  the  tables  thi-  inoraeKuvrv 


upeed  on  the  maximum  load  being  tiirowa  off,  was  gtvvo  as  9  per  cent, 
and  this  wa.-<  i^itivmsly  btgb,  aajiaaianr  in  caaat  of  ftntiooa  tisliiK  Hilar- 


nators  in  parallel  for  tniclian  work. 

.Mr  KK.VrON  allodsd  to  tha  eoala  obtained  in  a  ■''lOOkw.  sleiim  driven 
atatiun  which  M«am.  WUiana  ft  lUiblnfoa  had  erected  in  Scotland  about 
Ihreoi  vf-nrs  afro.  The  coal  coat  fiimc  out  at  0'UH<l.,  oil  and  w4-tell-0l;)d.. 
Wtth'  -s  ii  'l-'L'ii  rrpair  0*>2d..  total  works  cost  OliOod. ;  8  per  cenl. 
inlere*!  on  £10,000  caroe  out «( (HMtd.,  and  10  par  oenl.  depneiatiun  on 
4(10.0(»  auna  qnt  M  9^m.t  tha  ««td  cnat,  inolndiac  lotertal  and 
dapndnllon,  wu  therateo  0*8174.  Ha  had  a  latter  Item  Boolland  only 
the  other  day  to  tlie  cITect  that  these  !ipiire<i  were  being  very  well  main- 
tained, the  figuren  (or  this  year  coniii  g  tj;.r  :it  0  3»4d.  It  wos  a  factory 
plant,  and  the  Ijoltrrs  wera  working  at  2501b.  pr««Mira,  ooBiaw  mnning 
coodi  osing.  As  (ar  as  ha  koiw,  OMM  flcoict  aOMlitMtal  n  IMold  in 
altttrica]  generation. 

Mr.  H.  iJiCKINSON  tbooglit  that  the  results  obtained  with  gas  engines 
•0  (ar  ware  not  very  good.  Ue  understood  that  at  Redditch  there  hod 
bi  cn  very  consideralilc  Iroublv.  and  believed  that  the  engines  there  nf  rp 
out  of  use  for  many  munths  and  a  steam  plant  running. 

Ur.  W.  LMMurX  said  that  bis  final  report  on  the  Hebden  Bridge 
cnginca  aha«ad  ttat  tha  ciSaMniv  oblaiaad  was  really  c  per  aaot.  batter 
than  had  been  alatsd  in  tbe  aotbor'a  Paper.  As  to  Uie  ccimpanttiv*  oo«.t 
of  a  250  ii.ii.i-.  >iirtion  plant,  and  a  watur  tube  boiler  ot  the  same  power, 
It  could  be  stuii'd  that  a  water-tube  bolUr  would  east  'i}  timos  as  much  as 
tilt  suction  itlaiit  Itf^arding the s|xj«'c,awater  IuIk'  KoilfrwoiOd  take  twice 
as  much  a!  thi:  *uriiun  ]  iant.  Where  anllirucilt  -  i  iM  l.i'  olitHinodata 
priiliibitivc  prioi'  unly  ooke  c  ould  b<>  used,  and  ho  knew  o(  an  instance 
where  it  was  cheaper  ta  burn  coke  at  Us  per  ton  than  atttbiactta  at  96s 
per  ton.  The  cmt  o(  hanking  up  *  fire  in  a  suction  plant  of  9B0  n.H.r, 
(or  \'i  hours  was  Ics.i  than  I».  Several  engines  rould  be  run  with  one 
prwilucer.  An  engine  could  Ix'  started  up  (rom  a  b&n^.  .1  lui  <v  1  Tv.iriuk>3 
vilhoal  dilhoulty ,  and  an  engine  could  be  started  in  one  minute  when  the 
f  lodnau  naa  goinK. 
Hr.  H,  GAMPUELL,  in  reply,  ogteed  that  tbe  boiler  o(  the  )jag  plant 


was  not  a  very  good  one.  TJnfortonately,  gas-plant  makers  did  not  mueh 
trouble  abont  the  fuel  oonaumptton  in  Uiea*  boiler*.  With  reiertnce  to 
rntrines  (or  altematlng-aurmt  machines,  he  was  sorry  he  could  not 
i.n  vr  much  information  00  tbatpoir.t  Histirm  was  now  making  an  aOKiBa 
o(  400  H.p.  intended  to  drive  altwnntit  k  <>iirr<'n',  machnipry  Tl-i*  i-npnes 
at  Guernsey  were  quite  capable  of  ^llrr_vin^-:  contimiiiu^'lv  ilio  louil  at  whoh 
tbey  were  rated.  St.  Sampson's  engines  ran  at  lop  load,  not  all  tbe 
tinin.  <if  iiaiiiaa.  otIh  to  ilw  iimjIih  hwim  lund  n  hnt  iMor  lad  to  lata  an 
ovarland  ol  90  ^  oant.  at  any  tone.  Una  fanton  nbonttM  fbur-oT&to 
pn?in<-ii  was  that  they  had  never  been  able  to  pnll  them  up,  no  matter 
u  haL  load  had  bean  on.  They  bad  slowed  them  down  bat  not  pullel 
ili*!a  up.  The  engines  at  Sampson's  started  at  peren  in  tha  momiog 
and  stoiipcd  at  eight  at  oi|.'ht.  In  September  the  tiram  iiii;ino  plant  ran 
tHO  hours  and  the  gas  en^jiut  ^iant  413  huurn.  Ho  lai  the  author's 
experience  went,  there  wax  neither  a  loss  nor  a  gain  due  to  tha  aoalingaf 

wduoa ifaa 


the  exhaust  gas  by  the  water ;  the  sole  object  o(  which  was  to  i 
noise.  With  re(erenct  in  Mt  f!.;1ioti-:M'>  rtinaiVn  a.-  l-j  the  Wat-en  c<Kt. 
they  were  given  in  till' iab^>.  With  ri-[fntic«  l-::  Mr.  llo|.'i-i  -  u'.i  ri'::i:irli- 
about  tbe  fuel  cost  at  Hebtlen  Bridge,  Mr.  Camplx'll  pointed  out  that  ilie 
engina  —a winning  at  haK  load  at  the  time  tbe  ligurnx  wen?  taken.  As  to 
tha  wbtioB  erf  s|ieed  between  no  load  ami  Ml  load,  at  tlie  tloie  bis  ibm 
made  this  engine  this  matter  was  not  thought  o(  Iteingof  gmat  imjmrtanea. 
Ue  did  not  see  any  diflioully  in  cutting  down  that  figure  o(  9  per  cent-  to 
?nTnuthrnK  lilip  R  ur  I'vfn  .'>  \x>t  f.i-ni  ;  ii  all  di^pfntlwl  iipun  the  ranee  o( 
th':        (irijLir  III  ■.^orL;ini-'  llu:  Irioilllc  ■.  ii'\r,     'I'r.r  ili  ••-:T:]:t:n:'.  v.hirh  Mr. 

Beaton  had  given  e(  the  Willans  set  and  the  total  coot  per  unit  ol  0'33id. 
vna  rawaiboMa  indaad.  bat  it  nutt  ba  said  that  it  «aa  working  in  vaiy 
(avoniabla  eondlUem.  Rnglne  sladk  was  raitobia  for  gaa-makii^  ptanti. 

hni  he  w«-«  !*nt  an  nithn'^ta''*.  nHnnt  t;"!?!^  nrdinptrr  rnnl  for  [rap  making. 
Tht  rt*  ■.^f■l<■  u  fi-w  ^ri-;  ]>liinl-'i  \^  hict-,  u-fi)  a  ccoiii.on  cnal  !>u*.  'h,"  iir^t  oo«t 
I  uto(  all  proportion  to  tbo  advacit  iLC,  i.'Ainoil.  lU  himtelt  prelerred 
to  pin  hia  faith  to  a  plant  wIntb  the  ti i  -t  cor.  K.\i  ]nm  and  tbe  elliciency 
higher.  Ha  bdiered  that  tbe  plant  u-iu^  ajuhrncite  and  ooke  was  the 
plant  which  would  survive  the  others.  In  answer  to  a  question  by  Hr. 
ttosling,  he  might  tell  him  that  the  stetun  engines  at  Uuernscy  had  beeO 
wiiTl.in('  for  Ihra  years,  so  that  tbfy  w-rf  not  very  ancient  engines. 
A'.Dthpr  i|uo:,ti jii  which  had  b«en  aski'ii  wa-;  sl-out  the  two  llynliiifla  on 
the  engine  shad.  When  iiit  Arm  designed  the  aoginea  they  were  not 
aware  of  tha  tmnhla  vfaiah  Maian.  Wi£tnn  4  IlaHnMn  M  bad,  and  ao 
far  they  had  not  bad  tba  allghtert  tronUa  with  two  flljrwhaeia:  neither 
with  h^t  bearings  or  cr?akinp  crankshafts.  Mr.  Dickinson  siwke  about 
the  Ksii  r«:iUfl  at  I.tyton  umi  King'.i  Lynn,  and  he  alsoaakrii  v,h.ii  was 
wrong  with  lieitast.  He  (Ur.  Campbell j  thought  the  answer  was  that 
they  had  got  hold  o(  bad  gas  engine*.  Taking  the  Relfast  experience 
first,  the  dldioulty  there  was  fimt  ot  all  in  getting  the  engines  to  run  in 
parnllalj  they  had  tlie  old  hit-and-miss  ty|ie  ot  governor.  Tlien  tl>ey  luid 
difltenltiea  In  getting  the  engines  to  run  at  top  load.  In  aildition  to  that 
they  were  using  town  lighting  gas  at  'is.  .Hd.  per  1,01)0  enbi.;  ft ,  luid 
thiy  wen-  also  using  the  old  eyst«ni  of  ignilion  tabes,  the  Cost  o( 
which  was  mvan  ai  (tnsM.  par  unit,  lodudiDg,  ol  oourso,  wnsta,&«. 
With  naiM  to  Kag*  loan,  ha  ondatiteaA  thv  had  n  danl  «l 
trouUa  with  tltnttlon  and  nolaa.  With  Mfud  to  I^Vton  ha  did  not 
know  the  details.  Ho  agreed  with  Mr.  Dickinson  that  nigh  -'pi-cd!'  wore 
neeccsary,  but  bo  (eared  that  wo  should  never  bo  able  to  |  i  t  iho  high 
sp<T<l'j  nf  stfam  onginr?.  The  ctnrini'  wo;;H  n^t  t-e  able  to  stand  the  40O 
or  t.'iO  rev.,  pt^r  niiii.  Uocu-irjnally  ilii'  v.ator  jick-u  on  the  gas  engines 
and  tile  ('\li^u^t  Milvos  aiid  piHoiiii  b»i  lo  be  cleaned  out,  hot  that  was 
after  sev,  i  a.  yoaih '  time.  At  (inernsey  salt  water  ii  naad  Inr  aoolim  tha 
engineg  a:i'l  loi  ihc  gas  plant,  and  as  long  a^i  tha  wniar  waa oinolntol 
fa  -t  •  nough  and  was  not  alio  .1  to  incroane  in  temperature  toe  mnoh, 
Ih.'ro  «o?  no  salt  depoiil  rio  M.'jt; '- No  conflenser.  no  |)0«er  load,'' 
telerred  l«  by  M.'-  Mrl n""  i.i  riir  ii:o:iili  of  Oct jliur  only. 


NOTES  ON  £XP£E1M£MIS  WlIU  TR&NSFOBHERS 
FOB  YBBT  HIGH  POTHTUU.* 

iiv  I'K'ir,  HAnoLri  n.  »mitii. 

During  the  coUegu  jwir  HKKI-I,  four  frftiiniitn  .students  in  nice - 
trical  engineering  nl  the  \Vorcci«t«-r  rolytechnic  Innlitutc  niidortook 
the  ilf'iitrn  ft"<1  conntriu  tion  nf  n  .'lOO.OOO  volt  tnvn.sforiner  nt  tlio 
-oo;.o  -n  Ol  iiinl  under  th«  direclimi  of  tlip  WTiter.  This  transfoniu-r 
was  ia  opc-itition  early  in  Mny,  1001,  and  at  that  time  developrd  a 
socoriilary  potential,  ut  (VO  itydea  per  second,  which  was  capablo 
of  disrupting  a  4Biu.  (T^li-inetra)  air-gap  between  sharp  needle 

[HJIllt.-(. 

The  deiii(<n  of  thia  traaafonner  called  foraratioof  trantfonuntion 

of  I  to  '2.o'20,  at  CO  cvclcs,  ftnil  a  iim\iiiiuiii  core  donisit.v  of  H.QOO 
gnus.ics.  when  at  a  sicuiidury  potciitiiil  of  5110. IXK)  elTialive  volta. 
'Ihc  pritiiarv  wimiing  coiisi»t<  d  of  Mi  liiriiw  of  lii  avy  ^t^Vlld^•'l  con- 
ductor—2^  turns  on  eiioh  rnri^ — in  H«-ricii  lor  ii  priiiiai  v  putciitiol  of 
'AH)  voltK,  iill  cycli »,  I'lvKi),'  n  ina\iiiiiiiii  iii;»gii<  tio  llux  of  ulMiut 
l.WO.tHNI  iiiftxwel!-.  ol  iull  ratt'd  volt.ige.  Tlie  moondoiy  winding 
■n  ntf  .Mib.ilividedi  nl  i  *»>  coils,  e.nch  of  wliich  wa&  further  Hub-dividcil 
by  cotton  tapf  tiio  fmir  nectidii!!.  Thora  waa  n  total  ot  11&,99(} 
turiiK  of  niiiiiLtr  U2  It.  nnd  S.  double  cotton-ooverBd  wire  in  the 
sccoiidiir  v  wiiiding.  Each  eoil  waa  wound  in  a  spool  ttuned  from 
tlion-inghlv  .'<««aoned  white  pine  of  tho  vaiy  best  quality  and  em- 

'  Aii.'.trai.t  of  a  Paper  lead  bdtm  SaoUon  liof  tha  Inlamationnt  EtoC' 

trivil  Coi>ijicaii  of  iit.  Louid. 
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fillly  MlMtC<t  moi  k.  Tho  i  i-osb  o^ctiuii  of  Ciw  spo.)!  show  n  in 
Fig.  1,  ftriJ  tlio  oiusiilf  iliii!iict<Ts  of  tlie  spools  riiiijjfd  rcgnhirly 

from  liiin.  v.\i  to 

Thc  luidiile  of  the  secondary  windine  woa  ooonoeUxl  to  the  core 

~  MMadljr  Mrthii  in  mom  of  tli< 


and  10  the.  ^  _ 

work  which  haa  Mm  iaa»  with  flili  mnfflmner,  •Ithoogh  it 
bon  opcmlad  on  ■  nombnr  of  ooension*  without  carthinK  tliif 
mwnilirjr  eiieniL   The  primanr  eircuit,  >u|>(ilie<l  wicli  i-um>iit  from 
m  generator  which  UMv  be  nguUted  m  deured,  waa  always  earthed 
for  the  protection  of  the  operator. 

ThtB  traiufoniter  hiw  boon  ikmhI  for  three  ypars  upon  work  of 
ilireetij;ation  connectnl  uith  VHriouK  tljc-.ih  MiilijtLt''  i>\y-\\  whxii 
■tudciita  at  ihfl  InatUut<'  \m\v  bi-i-n  cui^a^^t'tl.  lo^'t  thi  r  \s  nh  rt.'tii^' 
work  <'firTii»il  nut  |K'i-Miinall_v  hy  the  writer  up.  n  t'lv  (hi  li  e  tnr 
prDportiC'*  of  air  axiil  »iis.    Dunn;;  lliiH  tiuiv  it  hait  iK-iii  fuuuil 


r. 


Fio.  1. 

necMMfT  upon  two  or  three  ocrnuirviis  to  cut  out  a  few  fanlt^  coils 
of  ths  wcondar^- windini; :  but  whin  it  i'i  xt^itcd  that  this  winding; 
contain"  i»t>oiil  125  tnilr«  of  No.  !)"2  H.  and  S.  wire,  which  wa*  not 
wii  iii.i  in  hiyi  rn.  although  each  oil  tiiny  develop  from  "^.(XIO  tu 
U.IKX)  Mills.  ihi«  is  not  Rurprixing.  Tents  iiuMle  with  thin  irmmfiirnii  r 
inilinitr-  with  the  mihKtitntion  of  a  iiiodilication  of  ihi'  k<o>  ii 

dary  wiiiiitii);  which  haa  bt-en  introduced  bv  the  writer  in  trails 
Unmmvl  man  neait  daaiim,  m potantMaof  not  hm  than  160,(MK) 
wdU  aSMtiTO,  or  over  •  imllian  volte  vamaamma,  eun  be  Menre<l 
from  this  tranafonner.  Aa  aoon  as  suitable  opportunity  presents 
itaelf,  it  is  proposed  to  toakc  this  change.  The  tnuufonner  is 
located  in  a  separate  transfonncr  house  on  tlie  caiupus  of  the  Insti- 
tute, at  some  diatanoe  from  other  buildings  on  account  of  the  fire 
riak  oeeaaianed  hjr  over  a  thooaand  gallona  of  oil  xaquirod  (or 


Fw. 


Vjtw  or 


ISM. 


On  Mhv  27th  of  HUa  jraar.  nn  onler  was  pl:icr-il  with  lha  wrftOT 
for  II  "imlkw.  :!nO,000-volt  tmrisfornir-r.  wliich  wan  shipped  tO  its 
diKtiiuitiiiti  .Inly  iHth.  (iiid  ii.iH  recently  been  phiccd  in  operation 
and  accepted  by  the  purchaaer.  As  lhi»  trani^fonui  r  wax  ileiiigncd 
along  line*  which  wtU  pamiit  its  operation  at  considerably  more 
than  ita  rated  voltage  and  power  output,  and  probablv  oonatitiiti-s 
the  Uigeet  tranaionaer  Tet  Miflt  for  nrj  hiah  potentials,  the  wriu  r 
Imb  haot  paMBittod  to  Rive  <ha  felfanriof  hmf  ooaeriptioii  :— 

Fig.  3  ahowB  an  aasetnbled  vlaw  01  tbo  tranefoinwr  eore  and 
■eoondarjr  winding  rea<iy  tu  be  inuneraed  in  the  oil  oontained  in  the 
(ransfortner  tank.  The  mnin'ctions  to  (lie  priniMry  and  sn-ondary 
cireoits  are  so  arranged  as  to  permit  full  rai.  i  pnw.  r  imtiiut  at 
iwcondnry  potiiitinls  of  eillnr  7;',(ilKJ.  l.'.D.tK^l  it  :UK>,in»i  voUk, 
(M)  cvcli  x.  Tlic  tii.iMiiiiiiii  rutio  (.1  prinifiry  and  wcondary  tuniB  in 
Hl>>,  lu  the  primary  in  designed  to  In;  liuppUed  froul  a  l,U40-voli 
generator.  The  «eVondary  oontaim  ahoot  88,000  tnina  of  about 
Diilea  length  of  conductor. 


BTDDIES  IN  MAGHETIC  TBSTIHO.* 

BV  O.  F.  C.  BE.tRLl:,  U.A. 

(CtnadU  lakofalory,  Canbrti^r.) 
(Cmftmieil  /mm  ixigf  316.) 

KtiKi'Ts  or  MASiT  Bsvnaaui  ok  >.  Fom  >  x  i  i  .-s  TiiK  Amaim 
rEanxABumr  ron  \  Smu.i.kk  I'lun  >  H. 

§  18.  To  illustrate  in  asyatematic  manner  the  ellVct  of  a  iiiii;i,'iu  tie 
historv  of  many  reversals  of  n  mii:^'netir  ftifcc  ujKjn  tln'  apparent 
•.iiilii.  iii  ii  Milf;rn-,;i'iilly  fi.r,;'- i  fui  1  Mii'illvr  uuipict ic  force,  tho  fol- 
lowing; eip<iriiiients  were  uindc  upon  Iti  strips  uf  ■  Taiiger  I'Utc." 

The  iron,  after  demagnetisation  by  rcversak.  n  iw  subjected  to  .'lO 
reversals  of  a  force  X,  for  the  purpose  of  giving'  it  a  luaKitctic  his- 
tory ;  it  waa  then  aalgaolad  to'  900  roTarsals  of  a  force  H,  and  at  tha 
end  of  this  series  of  reversala  tha  apparent  indaotion  H'  for  the 
force  H  w  uk  found.  This  oanstituteit  on<>  olmervation.  The  operatioo, 
inchiiling  the  demajpietisation.  wa-i  then  rejieated  with  other  valnea 
of  H  r  irifjing  from  zero  to  X,  the  force  X  rtinaining  lived.  A  now 
\jihii'  wiv«  then  taken  for  X.and  tho  piuceM  uf  tiihlitit:  tin  upparont 
iniliirl i'.in  fur  u  .scries  of  values  of  H  wm  rcpint-il,  thi'  vnhles 
awnn.eil  \<y  X  ii-.j,'  0.  10,  'J  .'i  ii  .il  10  ^■.'iU''>-i  «.  Tu  oiiliiiii  a 
standard  for  couipjinwjn  the  normal  indnclion  B„  was  found  fur 
each  value  of  H  etuploycd. 

The  masimniu  value  of  tho  tuagaotic  (orco  used  in  the  dcmag* 
netisation  waa  found  t}  be  abottt  4'lt  gaaaaaa.  Thia  an 
siderably  the  eritieal  ina«:netie  foiaa  n  ganuaoa  and 
to  be  Butlicient  for  elTective  deiuagnctisation. 


:oj) 


•      t      4      a      ■      r  • 

Fm.  8.— *>TMani  fun" 

The  rc  sullii  of  thi- experiment.*  <iri'  recorded  in  I  'ig.B.which  showa 
how  the  viducK  of  the  norniiil  pi  riin  ul.:lily  (/„  and  of  the  apparent 
]>.  rni(  ability  depen<l  upun  H.  In  urili  r  lu  show  all  the  ri'..iili<  i>n 
11  r-iiif;lu  diiik'nun  a  fresh  oritjui  liai>  hi  en  taken  for  each  fn  -ih  xnliie 
of  X,  tlie  "ti  p  from  one  origin  to  the  next  one  bving  !•()  ^-anvs  'l"o 
make  the  diHgnun  more  complete,  the  curve  (or  each  of  tiie  suialler 


iiliiaa  of  X  haa  baon  eantiiraad  beyond  tha  point  H«bX  by 
btainad  far  tfaa  normal  parmaabilHjr  in  tho  eipaiiaianta  with 
( >'8:  thaoontianatiMiaof  tbacarvaaan  shown  aa  bralicQ  ttnai^  thna : 


It  will  bo  aecn  that  in  each  caaa  the  apparent  pwrmanMlity  altar 
the  action  of  tha  farce  X  is.  for  small  magnatie  foraea,  leas  than  tha 
normal  penneaUIMy  ibr  the  same  forcea,  the  effect  being  tho  more 
marked  tha  gieatw  the  Ibroo  Xwhich  gave  the  magnetic  history.  The 
grvateot  pri*portinnnl  rednctinn  of  nneability  occurx  for  H-O'S 
lUtcr  the  action  of  X  —  H,  when  llu    nlm  o(  |i';'ji„  is  a.H  KmiJI  n.n  0-28. 

I'ut  even  fi'r  the  hir;;i  >t  Milii^  .  f  X  tin  lo  in  very  little  dilVc  rrnce 
l)etween  ^'  and  ^„  win  ii  H  i  vn  c.is  I  ti,  llic  critical  force  fur  uliich 
fi^  attains  its  iiiavimuin  value;  for  H  0  and  for  larger  forces  up 
to  H=:8-0.  I  could  detect  no  difference  iH-twcen  and  p„.  The 
value  of  H,  (or  which  the  two  curves  begin  to  bo  identical,  diiui- 
niahaa  as  X  diminiahca,  and  in  each  caac  the  two  euvaa  bagm  to 
eoindda  baitea  H  raaohea  X. 

In  the  curves  (or  X  •  8-0,  X  -4-0.  and  X  2  5  it  will  be  seen  that 
the  maximum  of  occurs  at  nearly  tho  same  \-aluo  o(  H  as  the 
tnaximuni  o(  f<o-  In  this  circamstanre  is  found  a  jnstific-itiun  of 
the  ftnt^-itient  made  in  ^  7 — viz..  "  The  magnetic  furco  cnrro- 
.iponding  to  the  maximum  of  fi',  has  a  nearly  detinite  v;ilu>'  for  a 
given  »pecimcii.  for  it  ia  found  that  Us  \nhtc  is  but  litt!.'  nil.  ,  tnl  hy 
the  magnetic  treatment  evptricnccd  by  the  ttpLcimeii  heiuru  this 
•eries  of  pennvability  tes's." 

j  lit.  In  another  set  of  cxpcrituvnta  the  (orcv  H,  (or  which  I 
(ound  tha  apnarent  indnatian,  wna  kapt  at  tha  eonttanl  value  of 
1-0  gawi.  aiM  tha  aflbete  of  n«oatlDwmH|y  vaiying  magnatie  history 
lha  valua  of  B"  for  Ksl'O  wera  obaarvad.  Tha  10  atripa  of 
"Taggar  Mala "  niacin     18.18  wwa  mad  In  theaa axparimenia. 

onDac.8lh. 


•  I'apcT  read  baton  the  Institution  ot  Elcetrieal 
Speoially  abrfigid  IH  Tkt  EUctrician  by  the  anthor. 
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AiltT  lilt'  irou  liiid  b«4>a  tiemagnetiiwd  by  i «}i:i>iil»,  il  uuii  i>uli- 
jcctcd  to  50  rovcrmlit  of  a  forc«  X.  After  the  AO  rcvcnmli)  of  X. 
the  circtiit  wa«  broken,  and  tbe  InltMiM  and  rt'M»tau«eit  wure 
ntmagti  ia  »uch  •  tnaniMr  (aicarUiiiiMl  before  the  itamguM- 
tatton)  tlMt  on  oontpkting  tb«  tSmAV  th«  inaK<«^i'*  fore*  thould  b* 
1*9  gMM.  The  forco  of  1-0  ;^ii<;«<i  wnn  now  re\«rM>d  20O  tinicK,  iinil 
tkanthe  b&llialic  efr««t«  ni H  pmr  ni  r.  .  .  rsalM  wore  noKsl ;  from  lh«ni 
the  apparent  i!3iliu  --iiiii  B  do'iactxl,  Thi^  comjilcii  1  tli.  ii'm  r 
rations  for  the  purtn  ular  \  jihie  of  X.  Th<»  whole  |»r  fi  !  -H,  n.  Imli;.;.' 
the  demaKnetiaation,  waa  repealed  for  each  {r«ah  value  of  X. 

The  value  of  D  «M  DWDt  4-$  gMiHM ;  tll»  gm  MtiffMltOO 
demagnetiaation. 

The  resulta  are  shown  in  Vig.  4,  where  the  abncisBa  is  ttie  value 
of  X  employed  to  give  the  magnetic  hintoo't  while  the  ordinate  ia 
th*  valiM  of  tbe  MpaMiit  indqrtiiia  K  mtiMqiniilly  fmaid  lor  the 
■tamdaid  magnetie  fom  oi  1-0  gadw.  It  will  mmi  fbM,  until  X 
»WIcImi  1''>  i;»ua««M.  the  SO  rv^erKal*  of  X  haite  no  npprocinblo  elTuct 

J HI  tbe  value  of  B'  Tor  H  ^  1  -0.  A*  X  tnerta«os  from  I -ti,  the  vaUio 
B"  for  H  =  l-(l  diininishet,  nt  firet  very  rapiilly.  but  aft«rwarrls 
more  slowly,  and  when  high  vnlu«!«  of  X  are  rciu?lie<l  the  value  of 
B'  appears  to  be  nearly  constant.  The  highf  \  of  X  m«A  in 
these  expcriuii  Ills  wns  'M  gaus«c«. 

The  nonnal  induction.  for  H^l,  wiw  nhonl  2,H4>0.  iukI  the 
■ppimnt  indoetian.  V,  for  H^l,  continue<l  at  this  value  till 
t«adMd  but  wiion  X  was  24  the  value  of  B'  waa  rcdticod 
to  l«81»-i«.  to  ft  Ultlo  Im  tiuui  two-thiiida  of  BL.  N«t«bl»  m  ia 
thw  radMtioD  in  dw  vildo  ol  B',  tho  cnrrao  of  Fur.  S  tbow  lb«t» 
bM  Ibe  oqMriBMat  bMii  mad  «ilb  H><HI  burtMd  o(  H=I-0, 
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4  ■         II  H 


>  atrikine  remllo  iNMiH  btm  bom  obtaiuadt  Ihr  b  tha 
mperhnantB  of  |1M  upon  Iba  aaaia  naioiaD,  tta  oomal  ialiieltaB 
for  H»o«  waa  180,  wbOa  tha  affannt  imhwiba  far  Hm0r9  aftar 
.  >'  I  r< .  •  rsaia  al  a  fona  of  SO  waa  oulr  S8S— ».«.>  leaa  Uian  ome-tUrd 

of  Bo- 
on the  other  hand,  if  H  had  been  as  t^cat  as  2-0,  Fig.  H  shouK 
that  tba  offset  of  SOrartnalsof  X  wooid  have  Iwd  no  Kiiaible  afliKt 
npoQ  tiw  qfanntindiuttiiii  fi»  Hsi-O. 

IwnpDieii  or  Pa»«ui.  I^KtumivmamH  on  zbk  Annt''Emxrh 
or  A  LtBoi  FoMi. 

$90i  In  an  tfao  paeeding  experinuota  tbe  Mfiariwmm  OMgnetic 
ioroe  O  used  in  the  deiuagneiUniioo  axeoadod  oonmderably  the 
ari^l  magnetic  force  and  the  deniogoottaation  waa  tlioro'ughly 
ofiective,  so  that  when  the  process  >saa  eani^d  out  after  luany 
revera^U  of  a  large  foroe  it  coinplotoljr  wiped  out  tbe  ofl^t  of  the 
larK'  furcc  in  redodng  tbe  tppumA  indoeUon  aabaeqnnntljr  tomd 
for  a  xiuall  fcirrf>. 

I  now  turn  lu  buiiio  tijitruuents  in  which  thi'  iron  w  in  tlrst  sub- 
jected to  iO  re^ntiwils  ui  a  t'orce  of  K-0  gauiwciB  mid  wa»  Sfi«ii  doiung- 
netiaed  by  revorsaU,  but  not  always  effitctivtly,  ilie  lutwitiitun 
nupietie  foroe  «uipluyed  iu  the  process  bving  0.  Aft«r  tlii*  i>»rti»l 
danufnatiaBtioR,  tho  im  waa  lubiaatad  to  90O  lovofaala  of  •  force 
of  0*4  (BOa*,  and  than  tiw  a]»parBUt  indneliao  far  waa  fonnd. 
These  operation*  were  repeated  for  eacb  of  a  eaciea  of  values  of  D 
ran^ng  horn  tcto  to  t  7H. 

In  ihcBC  e\pcruuent9i  the  16  strips  need  in  §13  were  tested  in  the 
lua^'tii-tic  square,  and  the  force  0*4  was  cliosuii  b<jfaubo  the  e\ptri. 
mrrtSH  d-r'-wn^M^I  in  il**  ^hovvwl  ^.hM  for  ^hi'*  firnft]  the  e^'ocl  of 
,'jO  ri  ->iT>.il'-  nt  Li  liii'^i-  turi','  i:].uii  ihi-  iipi-jumr  iikIu  'I  i  jn  far  a  lOTCe 
H  IS  inu»l  siruiigiy  miu-ltcti  vtlivit  H  i.  uWiui  M  •> 

Tba  iron  waa  flntt  tfffi  lirfhj  ilciuagneltiit'd  by  r^^  rrsulx,  D  Ixfinf; 
4*781  It  waa  thMi  subjected  to  M  reversals  uf  a  foiw  of  H  U  iu  uni<T 
to  give  it  a  iim^-ii  cLic  hiatory,  and  naxt  it  was  mor9  or  lesa  afibctivelN 
domagnetised  by  ravarada, tiM  wmmbhm  fnree  D nawl in thanro- 
oiaa  babig  wtlculatad  from  tho  maiimimi  "aflKtivo"  snmnt.  ifiao, 


ivft  ikiii  reversals  of  the  force  of  0'4,  tbe  apparent  induction  B'  for 
H=o-4  waa  found. 

The  resolta  of  tba  atpcriweuta  are  ahowu  in  Fig.  S,  wliere  the 
abaaiaia  represents  D.  tlM  BUiinmm  fataa  aaqM<tyM  ia  tlia  aioM  or 
law  offMtive  deinngnetiiatioiBi  and  tba  ovdniato  rafvaamta  B^,  tho 
apparent  indoetion  for  HkO-4  gansa. 

The  iron  waa  oertaialy  eSeetively  deinagnetise<l  by  O  •  4'T8  and 
tho  /Tff/wr'Kf  induction  auheequently  found  for  H  =  fl  I  wm  therefore 
lu-  '  ;m  I '  induction  for  H  — 0-4  ;  its  vahie  was  J  lu  ixweUs  per 
B<|ui»rt'  '111.  When  the  demai^ctiwition  waa  totally  ineffective. 
I.e.  whc  r.  D  u  <t  or.,  lli.u  lh<'  reversals  of  the  force  of  ft'O 
were  imiiie«jiatety  foUowctl  by  the  '200  re\'rrBals  of  the  force  of  0*4, 
which  were  nindc  before  the  apparmt  induction  B'  for  H=:0-4  was 
found,  thr  vahiu  of  B'  waa  only  102-0.  The  value  of  102  0  348  2  is 
0  -iUH.  vt  birb  i«  practieally  idanltaal  with  the  valua  O-Wl  foondfor 
ft when  H  waa  0-4  and  X  maSH,  in  ttia  axparimanta  of  ftS. 

The  tigiirt-  shows  that  the  courae  of  tba  pfaanomanon  may  tio 
divided  into  three  well-ih  lined  Kiages,  tlio pointo  of  traoaltioBTainf 
appn>ximately  O-0  4.'>  and  O-l-fiO. 

In  the  first  stage,  from  0=0  to  U  — 0  l  j.  B  is  lu  ii  pendoDt  of  0, 
and  is  efjnr,!  tn  the  ftjiparent  ind»ic'i.,n  fimnii  iiijiiii~ii!4toly  after  50 
reversals  <if  v.v  t>  rc-e  ■ 

In  the  iiiituuU  ntci^u,  from  Os=U'4.'>  t»  D^^^I  GU,  Utc  restoring  effect 
of  the  dvuiagnetisation  increases  rapidly  as  O  increases ;  the  rela- 
tion between  B'  and  O  in  ihia  sto^e  is  repreaented  by  ati  approxi- 
matato  attaiglit  lina. 

In  tha  tiiiM  ataga,  bum  Osl-BO  to  Dw4*78,  B'  i*  agtun  indepen. 
dant  of  D,  and  is  equal  to  the  normal  indiwtion.  \Ve  thus  see  that 
OWy  ValtW  of  O  greater  than  1-60  givaa  aflaotive  demagnetisation, 
and  completely  wipes  out  tho  effects  uf  a  history  of  M  reversals  of 
the  htrge  force  H-0. 

On  account  of  the  roughness  of  tlif  tin  aniirt  uii  nt  of  O.  wp  nnv 
perhaps  identify  tlu-  value  with  1  (I'l.  tin  critical  force  U,r  -.h:* 
•pocitueu,  and  the  vnlim  O'  f.i  «  uli  ii  )o,  i;-.c  fi.rci'  lui  which  B'  was 
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FiBb  Si— ^'  TaaoBo  tuam." 

fannd.  If  this  be  allowed,  we  see,  on  the  one  hand,  that  dema^eti- 
by  reversals  is  fuUy  effective  so  soon  aa  O,  the  niaxiiiiuni 
farea  oaed  io  too  proeoHi  oiaaada  the  critical  forc«  W«. 
aniC  on  Iba  Otiiar  iland,  tliat  mmafnatinatioa  by  reversals  prodac«« 
no  rcKlorinK  eflect  at  all  and  is  practically  useless  unleo"  D  exi  r-nds 
the  magnetic  forro  for  which  the  apparent  induction  is  lu  t»'  toiiitd. 

It  is  here  siippo>>cd  that  the  apparent  induction  B'  is  to  be  found 
for  some  force  H  /.■»»  than  tho  critical  force,  When  H  aoiuewhat 
evreeds  the  criii  .-iU  for<'<>,  th<>  oxperimentaol  §  18  ahow  ibatabiatoijr 
of  'lO  reverxitii'  uf  i  stn  ni,-< t  fi.iri.^  havo  HO  oflbct  in  ndnsing  tlia 
value  of  B  below  the  nonnal  vaitie  B„. 

CumvBKTs  ON  Yinuix  Iron. 
^  21.  In  all  the  experiments  hitherto  described  in  this  paper,  the 
eflects  conld  be  reproduce^l,  aa  often  as  waa  desired,  by  effectively 

denuigiU'Mnin!?  the  :rTin  Ivpfopp  s'l^jprritsp  it  to  the  ros.^et.ie  process, 
the  cffeets  u(  wb:cli  J  \u?,Iili1  to  atiiily.  i  iiua  i-onu-  to  sume  eipcri- 
munts  whiclt  caii  be  iu&d«  ajiiy  t^)"  !  upon  a  given  specimen,  for  tho 
reiii>on  that  lliry  require  that  the  iron  should  never  have  been  mag- 
netised at  least  not  since  ita  amte&Ung.*  This  u  the  theoraUeai 
«p««itieation ;  in  doalioig  with  apaotmanaont  fraan  trant former  ibaata 
in  their  conuuareial  eonditaon,  wa  nniBt  be  aaliafiad  to  apaei^  that 
the  iron  has  not  been  subjected,  since  its  annealing,  to  any  luagnetio 
forc<;  excwding  that  due  to  tho  terrestrial  magnetism. 

These  c  vp.  i  Inients  show  that  the  normal  penncabihty  for  a  piece 
of  iron.  t\;u:i.i  in  the  detlnition  of  "  normal  "  requires)  after  effec- 
tive df  ii.;,i;;icii-iiti;in.  is,  for  low  values  of  H,  tiiiich  'lifrhfir  tlian  tho 
]..  ! iiiciit'; 111 vUii:li  i-.  f<mnd  when  tlic  iron  li!i--  iiiMfr  .-ince  ila 
iunit>aiiiij<  iMf«ii  vxpG9.cKl  to  any  niitgnetic  (urcc  ^rtftttrr  tiian  K. 

When  till-  iron  han  iie\<-r,  nime  itx  iinnvuling,  been  subjected  to 
any  magnetic  force  greater  tlian  the  force  M  for  which  it  is  being 
tested,  I  ^j;  il!,  tiu'  tlui  -.iik<!  cf  brevity,  sp«ftK    r'  r.  m  being  in  a 

'  lloth  the  late  I'rof.  Itowland  and  also  Prof.  Kwing  uoiicad  long  ago 
that  virgin  iron  \s  in  a  peculiar  magnetic  stale,  which  is  altered  as  sooo 
as  the  iioa  has  ooce  been  magnetia^.  But  I  have  not  loond  any  taoord 
ot  any  vatenutia  examinatioo  o(  the  quenlon. 
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Tir<:in  state,  and  ahull  call  the  V«lu«  o(  the  nppardnt  induction, 
found  ahcr  mantj  rovcriMU  «f  H,  th«  virgin  indurlion  for  H,  and 
■hall  dcTiotc  it  bv  B,.  Tl  i«  nocRMiarv,  in  order  to  awnre  deftnitc- 
nc»s,  to  Bpffifv  tliat  tliero  shall  Ijb  m-inv  rcvi  rsaU.  for.  when  H  is 
■innll,  the  bftUixtic  i  fTivt  of  n  revprinl  of  H  ilimmi'thrs  rapidly 
during  the  ftmt  fi  "  r.  '.  f-rsiili.  Thus,  with  a  fpociuu  ri  nf  ».ifi  iron 
wire,  Mr.  T.  (i.  UrcKord  and  I  found  that  for  H^'i5  tlie  averago 
ehange  of  induction  for  the  first  pair  of  rc^  orsala  WM  S,S90  and  lor 
the  (ort>'-first  piair  1^0,  a  diminution  of  17  percent.* 

BMXitne  Sioinr  or  tri:  Actios  or  ErFUim  DnummuTioN 

ON  ViBOlN  IbOX. 

$  9L  ft  iwt  nf  hnlMnMo  frrpturimonfar  mi  mrfa  inimi  Hunt  rtriiw  of 

Schultr  iron. 

rndiniinnry  ti  Nt^;  wcrt'  iimili-  lo  lif.d  lli«  bftlt<»rio«  iiiid  r''^»i-^t:uii  i-n 
rDquiriMl  fur  ill  (inil'' umj;m»l  ir  fciri'cx  "urii  a.H  O"!"!,  O't'iO  .  .  .  umuhucji. 

Thf  Ktnpv,  M,h:<  li  liiwl  never  (mm-u  magnetised  by  any  force  exceed- 
ing the  cartii'o  force,  wer«  filled  into  the  magnetic  m|iuu«,  iho 
dmil  being  toohM.  Tbo  wwrt>p<Mi  to.i  were  then  so  amnged 
tilrt  ■  fbm  ot  046  gWHa  «u  MppSea  om  eonpletinf;  the  circuit. 
After  thin  force  has  heen  reversed  200  times,  the  ballistic  eiTecta  of  a 
pairof  reTersak  were  observed,  and  from  litem  the  virgin  induction 
and  the  virgin  peitueabilitjr  fir  for  H  -  0-25  were  found .  The  force  a  .  ait 
then  increased  to  0  50  and,  after  'HM  revcrealx.  B,.  and  for  H  (I 
were  found.  This  pn>ces»  was  cnntirniecl  «iep  by  »t«p  up  to  H  H  i>, 
caro  boiiij;  taken  nevfr  to  expos*-  the  iron  to  iiiiy  force  >;rraler  liinii 
that  (or  whici)  B,  was  to  b«  found.  Tlie  reauiting  virgin  peniiea- 
bihty  curve  \*  showii  IB  Hn.  9»  wfao*  Uia  ahown  1^  Iho doMad  line 
uiarlied  "|ir-" 

Tlia  itoB  va*  now  demagnetiMd  mvaiaabi  tha  amimnm 
ibme  naed  in  the  pmceas  being  7*76  ganaaaa;  thia  eonaiderablv 
exceeded  S-fiO,  the  critical  force  for  this  specimen,  and  so  caused 
effective  demagnetisation.  The  normal  induction  B„,  was  then 
fowidlbraaarieaofvaliMa of H intiMmaiiiMrdMeribed iinj  11.  The 
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Fio.  6. — ScHri.Tj!  lanx. 

n  snllin};  iiorimil  pennrability  curve  is  shown  in  Fi^.  fi,  where  it  is 
Inarkeil  The  ctirve  for  the  deinaRiii'tined  iron  liiK  iilxn  e 

that  for  the  virgin  iron  for  small  valuer  of  H.  To  iUiisinto  the 
nIatMn  batwoaB  tlw  two  awvaa  I  kave  plotted  %  tliirdoum,  ia 
wUen  uw  moiiMiB  wpreawtto  1,000 

The  x-alue  of  tiJft,  reaehci  a  maxiniiun  of  1-flS  when  H  ia  about 
1-6S  gausses,  and  afterwards  falls  off  aa  H  inereaaea.  ]%e  quantity 
bei^ns  to  reach  the  constant  value  1*0  when  H  is  about  fi'.1,  a  value 
somewhat  greater  than  the  critical  force  8-HO,  Thus,  when  H  i« 
greater  than  iV.'i.  there  i«  i;o  advuntnge  in  drniaf^netising  UlO  IRIOi 
for  wc  obtiiin  llic  suiiii  miIui-  fur  tlcc  )H,iii('(!i:ii  wliethcr  Uie  imn  ia 
in  the  virjfin  Ht<Ue  or  whether  it  h.'is  id-i-ii  ileniiii.'ni  ti'ii  d. 

We  have  ulreivly  Keen  that,  whi  :i  H  ,'\i-i'i  ils  ;hii  i  ri:.ii-iil  fmci'  M  . 
the  apparent  induction  is  independent  uf  tlie  nuiKuetic  history  of 
the  inMiBMa  oad  io  Mt»l  to  tho  normal  induction.  The  preaent 
onwnmenta  serve  to  mow  atill  more  plainly  than  before  that  the 
behax-iour  of  iron  under  the  action  of  tho  forcea  greater  than 
ditTcrs  widely'  from  ita  behaviour  under  the  aetioa  of  foioaa  laoa 
than  Wham  H  axoeeda  M„  B'  aMMua  to  deipend  ookr  on  H,  bat 
iriian  H  la  Im  than  tUantlno,  VkgrMt^laAiMieod  by  mimyoinain- 


How  York  Suhway- — Tlio  Now  ^"<,lk  Subway  finished  \U 
first  month  of  operation  on  November  -JtUh,  liuvinj;  eai  rio'l  al«iiii 
6,000,000  Ita«aengers.  The  daily  ;ivcrft,i;e  uf  trutli. .  nut  count- 
ing tJie  Lonox  Avenue  branch,  which  o|icne<l  only  :i  few  ilays 
»gOt  wag  ihMring  daily  average  rccciptsnf  ?IO,Ofi.''i.l>0. 

•  Mir.  zYwa*.  JI.S,,  Vfl*.  oxcvm.,  a.,  p.  71,  ww.  ~ 


son  loni  Qv  high-speed  lUNinio  uiiiWai 

WOBK.^ 

BY  p.  W.  C.\KTKK. 

Train  resistance  depends  on  tlic  weifjlit  moved,  on  the  type, 
external  ahapo,  size  and  number  of  the  vehicles,  on  the  vibration, 
tlie  parallelisn)  of  axles,  lubrication  of  jouniaU,  condition  of  wheels, 
Ac,  u»  well  a.1  on  circuiiistiiiicen  external  to  the  train,  such  as 
quality  and  condition  of  truck,  luiiiiunl  mid  direction  of  wind  und 
steepnesa  of  grade.  In  ao  far  aa  it  depends  on  the  weight,  train 
"^*'*"^  ia  pcoboUly  oppwiPuMy  ptoportioiwl  to  iti  asd  Mar)y 
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Pie.  1.— Ti.  *  T.  lUiLWAT.  Taani  RaaitTaiiei. 

Frtrs  ^-e«Slrh  train'  TMsl  Wf^uht,  lUi  nym  <  r*',  t  <jf. ;  total  Isactli  of  (rsia, 
i>ift.  l*:»tn  CroM-Mi-tioii,  sppfoilntrt  Iv  ^  fL  h'eir  ir-coacti  trsJo;  Total 
nicfae,  t\t  tool  It  cvt.  1  t\t. ;  toml  Imfth,  lull  '.  .iB.  ^Ueh  point  U  ths  nsu  o( 
tfea  LUBbst  o(  readinc*  lawcatsd  li>  tiia  apins  ncsf  lbs  point. 

independent  of  the  M-liK-ity  ;  at  any  rate,  these  are  tho  bent  iwinimp- 
tions  that  our  prewiit  kimvi liiijre  will  admit  of.  ThU  pfjrtiini  of  tlia 
resistance  is  about  illli.  per  ton  for  oiMubricat«<l  journatH  i  t-'ij,**. 
land*2}:  for  grease  lubrication  the  reaistaiiee  may  be  taken  iw 
41b.  per  ton.  Thia  only  appliea  when  the  train  ia  In  motion,  for  tlie 
Initial  wiiitaato  a>  atactiac  ia  taneh  greater)  liaving  been  ioond  to 
b«  aba«ll7lbkparlinfai(heL.ftT.Raawaytaataa(ng.l.  Aatho 
tiainmiilaace  depends  on  the  cnnf!c;tirntion,  aiaaaadattnberof  tho 
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eoachcK.  it  \*  niiii-h  more  complicated  than  the  foregoing,  and  varies 
greatly  « itl'-  iIh-  \  •  locity.  The  resultant  effect  can  nevertheless, fn>in 
the  nature  of  llii^  Civm,  Ih'  npproxiiiialely  analysed  and  separated  into 
Iwii  ^■unlpolu■nt!^  — ll.^■ll:.^■i'l;l■ll  with  tlie  two  ends  of  the  train, and 
the  other  with  tli-.'  iiiit  r.nt  ;iialH  portion  — and  this  separation  will 
enable  na  to  detenuiin'  n  sistancc  for  any  length  of  train  as  long 
as  it  is  not  so  short  tluit  the  air  current  regions  about  the  two  enda 
enenHwh  npoa  oDO  anothar.  For  «diMitlwtcriiiiaOTB(UBl|y  long 
the  eanlM  eoadm  an  ainilacfy  iavolvad  in  tin  eamata,  and  tiio 
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uietCAM  in  tnin  iMbtuiM  dua  to  adding,  sia.v,  two  eoaobM  to  the 
unfile  of  the  train,  «U]  ba  jlHt  dOUUe  that  due  to  adding  one.  As 
WwItBTe  not  tcBt«  on  Ikll  tyiMa  of  eearh,  we  prrfrr  to  dxprciw  llif 
former  of  th«  uiboto  contponcntti  pfT  nntt  l.?ngth  of  truin  in«tc«d  of 
per  coach  (Fi(t-  i*.  lower  curvf),  ftrnl  ilir  luit.  r  pcrtinil  area  of  cro«» 
soction  (Fix-  f,  iippiT  firtrv*"*,  inatoail  of  n  total  b';)ii,  .-uprptinfj  in 
lhi«  way  to  olarut;  mi  aiii;i<-..>xiiii.u«ly  correct  n -•jIi  :>!  rniii  li 

not  «]tM^y  Miuilar  to  those  which  formed  th«  Kubjc<t  of  the  tetts  or. 
irUditlwawTNmbMad.  Tba  toMtninmwtMm  vtfiwvfor 


a 

tt 

11 

10 

■ 

» 

4 

3 
I 
1 
« 


- 

- 

- 

i- 

- 

- 

_ 

< 

pi 

■ 

- 

— 

SO         <0  M 

MiUtptr  Utmr. 
Fn.  3,.— TiAUt  Hiumiici  CusvaL 
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luade  tip  of  n  tt  ttstniit  itliiour  '  [<r  {<  v-.  n  Mir;;ilili  luiioiiril  per  foot 
Jpiifrth ,  am]  -1  vir  itt1<»  HtiiO'iii',  p' r  iMjuuro  fool  tw*»  »i-Plion  I  Fig.  Hi. 

Vi  rv  rijiiipli  (<■  n  siilt-  fur  n  pivrtictvlar  type  of  what  may  be  tak<>n 
II*  typical  i',ti>i;li«h  bo^io  xiock  were  giveu  in  J.  A.  F.  AspinaU's 
Paper  cn  "  Tnuo  Xi««utiuu!e.''*  The  tnin  oonnrtad ol  &*•  Lanra- 
•hiie  and  YorlMlnr*  bogi*  ooaebea  and  a  djmaiuuuuln  car,  and 
upwaula  ot  900  nndinaa  wm  talcffi  to  obtam  Iha  euiva,  which 
ia  fprgn  in  7%.  1.   Uiiliiirtanatel7«  th*  oiMaaiaiinanta  trw*  wado 
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to**  caarltr'  Md  p»ai>en<M>i  only,  £i.'fl.  ItaCtl 
BnirtWiC*  diM  to  nMIMra ot  aMim takM m 4llw. ftrlaa aaMl- 


brhiiid  nu  t'ligiue  «iul  li'iider,  mid  lhfivfi!rr<  <)o  not  iiicliidv  th<>  hi-ad 
iiM«tiiiic<',    .\  fi'w  nndingii  wfii>  tnkr  i  \Miyf  v  triiinii,  niul 

from  thon'  lUc  pniiil  shown  on  l  1  for  a  ll).o>Mi«h  train  1 10  bojjir 
roach^A  iui<)  a  dyiwitnoincter  cur)  wna  obtained.  If  Ihin  point  i>e 
ntcurau-,  wv.  d«>liictt  tliat  at  this  sp««di  the  total  amoanl  to  be 
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ohargMt  to  the  lenoth  of  tha  tndn  b  0^  of  tb«  total  lir  H 

of  the  liv<!  c.iach  tnun.  Attuiuind,  in  dcfBidl  of  further  infomiatioo, 
that  this  ratio  h<dd«  for  aU  spcids,  wo  dcNiiicp  the  lower  curs  e  of 
I'ip.  y  an  the  auiount  to  bo  clmr^'cd  pi  r  unit  Icn-jth  of  train. 
We  Imvp  no  infuriniilion  eniibhnj;  iix  tn  olitoin  tho  renislance 
C(>iu!>i>!H'iU  ihw  to  111'  <  t■^^•  f  thin  or  any  Biuiilnr  tvpf"  of  train, 
,11. 1  t'li  |  j  i  iir\,  :ii  1  ii;,  ll  10  tftki-H  ti>  occordwitU  tlic  rcsiilta 
i  f  ilii  M  i'i.  iif  •!  !.      .-K,  II  Kiven  ni  Fig.  2.    U  i»  far  from 

M;i-.fn.  t.  i  \  t.;  h;i  r'  t,i  ill. I  ll  ,-  i  ii^  component  from  so  different 
a  is'pe  of  train  aa  one  comjiosed  of  a  uogle  voacb,  ruimiuK  on  MX- 
wiuaMkogie  trocka,  Mt  ton.  Mid  owiMiring  72h.  over 

bolbr  baama,  bttt.  twtil  man  atdlaUa  lai^nBiifHiik  ia  anilaUe,  it  it 
the  best  that  we  can  do.  TIiu  coach  appears  to  bava  a  cross-aectintMtl 
urea,  through  motor*  of  itt  leik»t  1 10  m}.  fV.,  bat,  aa  hii  well  roundad 
nt  the  cnd»,  we  have  takrn  the  (Miuivalenl  area  aa  100  b<].  fi,  In 
obt«iiiiiiii;  tbci  curve  of  Fi^.  3,  tliia  bi>ing  tUe  host  entimate  we  can 
give  to  obtain  a  r»f«!ilt  applicnhlf  to  tint  .  r..b  d  Fiielish  roachea. 

-\  i-'iiilii:  I'liJt,--.!  .  i|iiipii..':jt  iif  L  nn^i.'i.-rii'^ili-  pimvr.  ^uch  tt*  iit 
um'd  on  our  fiubnr ban  railways,  weiKi»>appir<:>\iiiiik><:l.>  "llilb.  per  nit«d 
horsepower — thi»tiKure,of  course. includiuK"ll  controUinf;apf»«r»t«a 
:ind  aceeaaories.  Biuii'd  ou  coDtinuous  rallug.  which  wo  nioat  _uaa 
in  Bomparing  the  ordiaaiy  lyft  Of  motor  with  that  apaeially  tutted 
for  hi^-apeftl  loti^-dietanoa  aanice.  w«  may  tain  tha  weight  as 
I'tOlb.  pt  r  hor>i«-|>o»er.  Muton  for  tb<>  cbtaa  of  larvko  we  have  in 
viuw,  Hbould  iihow  IcM  \aria>i<m  in  horse.power  with  vwriatiaa  in 
»P«i.h1  than  in  umiaI  Kith  tin-  present  railway  luotorH. 

Wti  will  now  show  the  result  of  tlie  foreKoing  by  invontignting  llic 
poiticular  cube  of  a  five  rooch  train  ftiinilar  to  that  uned  iuAapiiiairH 
tests.  The  train  consists  of  bogie  coaches,  and  when  carrying  il« 
passcii'itr  load  weighs  about  1'2C)  tons,  oxchiitive  of  i  Icctrical  c>|iiip- 
iiicnt.  Till  .1  J  train  rctiisUmco.  deduced  froni  tliocurvcsof  Fig.  0, 
i*  shown  in  l  ig.  4,  for  iho  Iroiu  both  without  and  with  «lectrieal 
mgdmttaU  ¥xcm  reaittanee  and  tfti  we  deduee  the  horse-iuweT 
■ad  amB  Ihia  wa  dodwa  iba  w«||fat  of  the  motov  ai}td|mienl,  wbioh 
amounta  to  u^wiidiof  90  ton«  fur  instance  tat  a  train  speed  of  75 
milM  per  hoar. 

Our  ci)ni-hi»ionti  as  rei;ardi<  iiijiin  hne  expr«*«  work  are  t'lr-^e : 
We  inu.li  de«ii;n  motor.'i  to  suit  the  aervicc  niid  carry  tli-  iii  mi 
vehielep  spprially  constructed  to  suit  the  motors.  In  other  wouii«, 
we  sliall  lu.  1  .coniotives  rather  than  mount  the  motors  on  the 
train  axies.  i'hia  implies  the  abandonment  of  the  multiple-iiuit 
train  control  system,  but  as  the  advantaijes  of  this  system  ara 
needed  cliielly  in  suburban  service,  thi»  point  u  of  uuall  iiuportanee 
for  the  elaaa  of  aarma  wa  ava  eooaideriac,  Tba  motor*  will  be 
large  and  powarfbl  nnita.  probably  open  on  the  oab  side  to  aid  the 
diwipation  of  wasted  energy,  but  clewed  to  the  weather.  The  usual 
melbod  of  rating  which  wn«  developed  to  suit  the  neeiUtof  inuiiway 
niototH  will  probably  be  abandoned  in  favour  of  some  inethful  ni"r<' 
suited  to  the  service  lliat  tlie^e  motors  will  Im-  call<-<l  upon  t  j  p.  i 
form.  Tho  trmiway  type  of  motor,  in  con<iueni>f;  tt'p  -  ;V.iiit»iUJ 
riul'A ii;.  I.' 1  i,  h.is  probably  reached  the  limit  of  it-i  ii ^rfiilin  in 
railsv'i\  ^^M^k,  and  for  main  line  service  we  should  tijitcl  motor* 
dilfiMiiL:  litTRely  from  those  we  are  accustomed  to.  .\  considerable 
portion  of  the  supenstcucturc  of  the  lucotuolive  may  be  oceupied  by 
the  iiiaMia,  and  in  (ananl  the  coiupiote  bMooiotiva  will  be  tno 
de^iguaVi  imit,  all  pwto  b«ing  iKlitptad  to  the  axiieaBeiaa  of, the 
nerviM  and  ot  tha  (ypeof  machinery  necenaif  iocalaeUleal  driviag. 


LOIDID  TELEPHONE  LINES  IN  PBAGIIOI.t 

11^  DH.  lUMMIiNh  VINTOX  IUVKS. 

The  mathematical  discussion  of  the  theory  of  loaded  telephone 
line*  has  bien  fully  pven  in  Ibe  writiiis'H  of  I'rof.  M.  I.  1>ip!?i!  and 
I  (i.  A.  Campbell. i  In  (:;•■  pn  ni  I'liper  it  is  inti  i  ilt  il  :  j  nSate 
bnetly  the  residln  wliieli  It,  ...  ln  .n  iilit  iiunl  by  the  Um;  tii  iuadiug 
coils  on  many  of  the  ti  .  ji'ioii.  i  i  lit^  (  (he  Hell  companies.  In 
every  pniblem  afTeeling  Ihe  iran^tminsion  ol  U-lephouc  waves,  OVOr 
a  line,  there  arc  two  factora  to  be  eonaidetad— Ihe  aMennation  and 
the  diwioriion  tS  the  wave*.  The  loaa  of  eneiKy  of  th*  wavaa  apon 
llie  line  mmt  be  Itepl  at  a  minlmiun  and  tbe  Mreial  component 
wa«-e»  of  the  telephone  or 'voice  wave*  miut  be  tranraiitted  without 
iineijual  n  lative  inipainiieiit. 

l>l>riiHT10!«. 

Tlie  inlrodui  tion  of  lumped  indiR-lanee  in  the  form  of  londinij 
coiK  U|>i"n  a  t<  leplioiie  lino  t'  iid»  to  iiu  ii  iiite  the  distortion  by  the 
possible  unequal  redectian  oi  tlie  i-<iiii(KMiei)t  wavus  of  dilferent 

~*'8er'<Hlgh-Cpeed  Elecliic  KailwtLjr  £s|>«rimeiit<.  en  U>e  Marieufvld. 
/<^^en  Idne,"  by  Aleit.  StMiwna,  PmeeeHin^i  of  InctilnUoa  o(  EleoHieal 
Kn^'imsen,  VeL  XXXIII.  May  «,  mi,  and  Tk*  OtttrivtM^  \pL  UU. 

p.  :t1*', 

t  I'apet  read  batatB  Section  G  of  Oo  St.  Iiania  IntanwHon*!  KfetWcal 
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periodiciiii  s,  i^n  l  i>y  the  puoiiiblo  ■TtMHpMi  tmimtimi  <if  th»]wTHnil 

vfftve»  in  pivii'i::^;  ilvrotigh  llio  coiU. 

UkFLKI'TION  Lds^ks. 

Tl'.e  iiiftlhoisiatiral  work  nf  both  I'ujptri  ttnd  Cauipbeli  ahowod  Con- 
ilii-i\fly  tliut  i:  t-*'\fnil  lomlin^,'  coiw  lay  within  n  wftvo  length  on 
au.v  )i»nii.'uliiii  ktatii'J  circuit,  and  the  coils  themselves  wore  lIuM- 
rctically  perfect,  tbo  circuit  waa  dJatortionh-sii.  The  npncing  of  the* 
coila  upon  a  circuit  in  procdm  tlnnfgve  depend*  aimpl^'  upon  a 
datanmnalieD  of  the  lii^Mt  pwrloiHdty  that  akaiiU  rgtaioed  in 
tb»  tolafboos  wavet  ia  ordar  to  ottlntttn  th*elHHaeler«if  ili*Toue 
mVM  UriaqMind.  It  hn«  boon  found  convonioni  in  studving  the 
apaeiiig  «t  ItMidinireofla  to  con»i<lcr  the  niuubor  of  coils  which  would 
hf  p«<MM>d  bv  a  w«\'»>  front  on  each  particular  circuit  in  the  unit  of 
iimi .  or  a  bfcoiut.  A>  the  velocity  of  all  M'avcs  upon  a  given 
circuit  is  the  sjuiic,  atid  aa  the  wav4vl«ngth  for  any  perioilieity  can 
be  readih  ilrf  nuinod  from  the  velocity,  this  convnntion  iimki  »  it 
possible  to  readily  dotennino  the  numbor  of  ooih  lying  within  any 
particular  wave-length. 

A  largo  nuiubcr  o(  long  telephone  circuita  liav«  been  equipped 
wilhkwdingoaiktthaipadiif  oithcfloib  the  wwi^  nvein*" 
balif  iaehaatopiodum»nuig»  of  th*  mualMr  ofeaib  par  Moond 
batwaea  18,000  and  7,0(10.  A  oompariaan  ot  the  trannniaBion  over 
tbaaa  Myenl  cimnila  baa  cbown  inat  the  qaality  of  tran«niissiou 
is  not  appreciably  iinpniriMl  «vr-(»  with  the  lower  number  of  coila  per 
accond.  This  h.  «  dm  ui  imlu  nt.  the  lack  of  llnportance  of  the  over- 
tones of  vpry  lii^'h  pi  riixin  ity  iii  th<  s  ^rronsfnl  tranKniiiuiiun  of  »p«.'ch. 

It  can  h*'  "Hill,  til'  irfiHf,  ^^  ■t!i  i-;oiMili-rablc  corliiinly,  that  the  din- 
tortion  due  tu  tc  lleitiaii  luMieii  m  loaded  telephone  circuit  can  be 
neglected,  provided  tlie  coils  are  so  spaced  upon  the  line  as  to  give 
at  toaiil  7,000  coils  per  second,  and  that  this  spacing  of  the  coiCt  is 
aobalBBtUljr aniforiu  IhrooKlmnt  tht  line. 

PtSTOBTICi.N  IN  CiiIU 

To  entirt  ly  .  hijujiiitv  distortion  in  a  In«ding  coil,  it  is  noceasary 
to  have  it  so  deni^ned  that  the  eflective  resistance  of  the  coil  to 
all  the  aaaenttal  periodicities  of  the  telephone  waves  shall  b«  the 
aame.  Btwh  a  coil  is  (hoorotical,  and  caonot  be  obtained  in  pnclioe. 
A  loadinfr  eoU  is  primetQy  ana  ao  daajgoad  aa  to  ptovMe  »  nquitad 
amouat  of  indnctanM,  and  niuk,  oT  nacaaalty^,  eoniial  of  aevanl 
tana  of  wire.  Moreover,  to  nrevent  attenuation,  it  is  iiupenitive 
thtA  the  rfiiAtiinco  ot  the  coil  bo  kept  as  low  ua  potssible.  To  uinke 
the  resiHlanrc  ot  the  coil  low,  the  wire  eiuployed  «hoiild  lie  of  copper 
of  large  si/.e,  and  Iho  nunibi-r  of  lumii  of  w  ire  in  the  coil  nhould  be 
kept  fniall.  A  reduction  in  the  turns  can,  other  things  boinKvijual, 
be  most  easily  obtained  1j>  thi-  \ia0  of  iron  for  ilic  inn  <>i  thi-  <  oil. 
If  the  coil  is  made  entirely  o{  copper,  the  effective  reaistanco  of  the 
coil  with  the  firaqneneiea  within  tno  range  of  telephone  periodicities 
will  difTar  bom  the  NoiBtease  hy  an  amount  corniB|ionding  to  the 
lotaaa dna to addycunanta faith* oopper.  If  inm  fMna  a  paction 
of  thocoil,  tbara  irill  he,  in  addidoD  to  tha  cdd^'Oonant  toiaaa  in 
fho  Oappar.  cdily-current  lussos  in  the  COM,  ae  «dl  aa  hystcnxis 
laaaaa  ni  the  iron,  which  will  augmanl  the  diifitrettee  U'twecn  the 
resistance  and  the  cfToctive  rci>istiuK>o.  As  it  is  ifupoosiblo  tooliiui- 
nate  the  edrly-currenl  and  liystcrci'ig  Imwes  entirely,  the  cffecti^o 
resistancf*  ofn  Inmlititj  c<iil  will  vnry  with  <1iff>'r<>nt  pt- rifullclticii,  and 
thereby  1;.  (iioihir*.  diKlortioiml  Ui«i  .  m  thi-  tr  iMsmitleil  tele 
phone  wiiveii.  The  tliflcrencti  between  tim  i t>si5iti»nr<f  and  the  etfec 
tive  reiustance,  at  trieflhanie  perioilicicii'ii,  can  l>e  made  much 
sutaller  in  a  cuil  uuui|Meed  entireljt  of  rapper  tlum  in  one  having  an 
iran  eorab 

Praetkat  and  eoauneKial  raaaona  danwMl  en  iron-eand  loading 

coil,  provided  that  such  a  coil  cun  bo  gadtai|plad  that  it«  ukc  in  u 
tele|inon«  circuit  will  nut  be  productive  ef  *|i|ircciablo  distortion. 
To  determine  whether,  in  pnn  tic  ,  ;r  >>re  was  appreciably  more  dis- 
tortion  introdnced  by  loa4ling  Kr  1^  li.-tving  iron  cores,  as  compared 
with  thofle  made  entirely  of  copper,  thi-  two  l  inniit-!  firat  londfil 
were  equipped,  one  s\  it.h  i!i»n-cored  coii.-<.  ar.il  ihi  oUn  r  k  :;'u  opijiT 
inductance  coils.  The  circuita  were  eiwli  aUjuI  l.UUO  nnles  in 
length.  The  coils  used  on  these  two  circuits  Wero  spaced  alike,  and 
had  iho  same  inductance  and  approximat4-ly  Uie  wun«  rcsiatanoc. 
The  aflet'tive  resii^tanco  of  the  coil  having  an  iron  «ore  vao  eiNHrt 
U'S  ohuM  at  a  periodicity  of  2,0U()  per  aeoond,  and  that  of 

coil  ll'fl  oiuua  at  the  same  periodicity.  Thaae  aacuito  thtia 
weie eoinpared  with  each  other  with  the  gnatcat  eaie,  and 
no  difference  was  appartiU  either  in  th,  ,  !mrin'lcr,  or  quality,  of 
the  telephone  trananiissioii.  TliO  i  t^^'.^  un  ni,-  lin  confiniuitory  of 
the  fact  that  the  s>tpj?Tp'!-"i^n  nr  rfdnctn'n  of  the  wwvrs  of  th" 
highect  periodiciti>  -  i.f  iIh'  \  in  wavcii  doCM  not  apprci  inl>l^  nilvct 
the  quality  or  intell^'ihiliiy  ui  iruiuiniitU'd  .Hpeiii-li.  TIuh  evperiuiunt 
was  consideroil  as  demonstrating  conclusively  the  possibility  ot  the 
ruiiimorciol  use  of  loading  coils  having  cores  of  iron. 

LoAniMi  Coil. 

A  dincnMion  oi  the  Shforp'-pal  ilinicnsioiis  of  loBwlinc;  coil'i  for 
dif!VTL'iii  rhisHcs  of  circ;ut!.  nmy  h.-  i  .and  in  l>r.  Camp!  <  11  -  rn[i<  r. 
to  vtiiich  reference  is  abo<.c>  iiuiUt..  in  pnicticii  the  si/u  <kii4  eimX 
ot  the  coil  are  factors  requiring  !<i'riouH  consiileration.  l'°or  aerial 
circuita,  where  the  size  of  the  Uiie  wire  in  large,  and  coiucqiicully 


the  resistance  of  the  circuit  small,  it  i*  of  the  utmost  importance 
thnt  tbo  efiiactjvo  liiu«-ooiutant  L'/U'  ot  the  coU  ahonld  be  made  aa 
laiige  aa  ia  eooiiatnil  wttb  faaaonaMa  eotti  Baetnt  aofarnathe 
coat  b  afleetad,  the  iln  of  tbo  aerial  loa£n(;  em!  1c  of  no  cpeeial 

moment,  as  the  colbOMI  bo  mounted  singly  npnn  the  poles.  Tho 
time-constant  of  a  eod  can  be  increased  hy  miargingita  size,  but 
Bill  h  increase  in  size  increases  ita  cost.  The  beat  aommeieiBl  load- 
ing; coil  is,  therefore,  tho  smallest  coU  that  will  ffitt  th*  reqoind 
iridiii  i  incc  and  the  largest  effective  time  cooiilant. 

Fiill  iwing  tho  thouretieal  consideration ;i«  deduc  ed  liy  l  >r.  Ciuiip 
hell*,  tho  resistance  of  tho  coils  which  have  hvva  it»*d  un  aonsl 
circuits  has  been  made  2'4  ohms.  The  doaign  of  the  core,  the  per- 
ineabiUly  of  the  iiou,  the  cubdinaion  of  toe  iron  and  the  copner 
have  booit  imda  loeh  that  •  teiduif  aoa  hM  haaBMOdnaad  haKduff 
an  huhnlaawof  0^  of  a  iMBiy,>tiiiie  wwntaiit  mWHB  aaeond,  nt 
a  periodieitgr  of  1,000  periods  per  aecond,  and  n  bulk  of  approxi- 
mately 814  Collie  in.  This  coil  is  toroidal  in  shap.' .  1  Din.  in  diameter 
and  4in.  high.  It  haa  an  effective  resistance  of  15'5  ohms  at  2,0(K) 
periods  per  second. 

CoiU  denized  to  be  used  on  cable  circuits  in  which  tJie  iistc  ot 
wire  enijduy  d  i«  iniicli  ^pi:nllpr  ihj  ii(>t  r<:<niiri.'  to  (►<'  nuiih-  iif  aa  low 
nwislance  a»  tho  coil  above  described ;  eonaoipiently  iheir  idze  and 
time. constant  may  be  made  much  Mnaller.  Large  numbers  of 
cable  loading  coiU  have  Ite^-n  placed  in  ixtrvice.  their  design  vorj^iag 
with  tite  ohMMtor  of  tiic  circuit  upon  whioh  llMgr  ana  to  oe  mad. 

Hrrf.KfTioN. 

In  tin-  tiTi;iiiiiil  upparaliiH  lU  pri'smi  wm-il  in  telephony,  or  where 
there  w  a  rundititin  o{  mvi  tinifcrtuity  in  the  character  of  tho  line, 
the  tekpliiiiK'  WH\  tK  sulTi  r  a  reflection,  which,  in  many  cases,  is 
clTectlve  m  luaterially  increasing  the  attentwtion.  Thia  tellectiou 
is  particularly  pronounced  at  tbe  point  whan  an  imlaadad  aaalioB 
of  Une  is  connected  to  » loaded  aection.  Tba  amount  of  rataetiao 
is  gnatac  the  gwtar  the  divergence  from  homogeneity.  Thna  m 
section  having  laiBe  indoetance  per  imlo,  when  connected  with  • 
nttn-Ioadcd  section,  exerts  a  larger  reflective  action  than  one  having 
a  small  inductance  per  mile. 

In  iirartir*  tfu'  i  fTet^t  of  reflection  U  of  ^•^ry  considerable  impor- 
tar.cc,  pniiK-Jarly  wlii'n  tho  loedid  wi  tioti  i.n  not  relatively  long. 
Theoretically,  llicw  rtfleclioii  loxwx  may  l)o  iliminaterl  oy  the 
use  of  a  perfck  t  lnii>(t>riiiiT  itiinMim  cd  ut  evpry  iHjiiit  of  non- 
uniformity  in  the  line.  Even  could  ma  ix  a  perfect  transfonuer  be 
made,  its'  introduction  on  commercial  cireolte  ia  onan  topvaotioal 
objections,  and.  a*  a  anbctitute.  iia  equivalent,  in  tlw  ahine  of  m 
Borie*  of  coUa  ol  wyimg  iadnatwnoa,  has  been  omployed.  Ulila 
arrangement  of  aoilaofTaiMHdnatance  is  known  aa  a  "tenninal 
taper."  The  arnuMdmot  af  tha  aowantl  coils  constituting  the  taper 
is  such  that  a  coil  llBvfa]|ratlhlAwlaiie«  eomowhal  leaa  than  that  of 
the  coils  nwd  an  the  loaded  aeetion  is  placed  nearest  the  loadol 
line,  a  coil  L>f  iiiduiiance  somewhat  lesa  than  the  first  taper  coil  is 
placed  nr\:  in  order.  t\nd  n  (>i;>i!  of  umall  inductance  id  placed  neojrvst 
the  non-loaded  wi-ilun  nr  tin'  ti  niiinul  ft)iparatus.  The  spacing  of 
the  coils  in  tlie  taper  corri'spoiuls  vvi;h  tliat  of  the  coils  of  the  line 
of  which  it  is  to  fonn  the  terminal. 

HK!iri.TS  OlITAINrU  ox  (-VmHEBCIAL  ClBCUIT*. 

The  following  figures  illustrate  tho  result*  which  have  been 
obtttini  d  oil  im  crnl  tvp-ical  commercial  circuit*.  In  what  follows, 
all  <  oiiiv.aiiHidiH  111.-  iimd.'  on  the  basis  of  relative  attenuation 
lwlw.!>  11  ^Illllh^l  '  uiniiw  loiuUM  luid  nnli)*dMi,  withont  reference  in 
any  w»»s  i.>  ili>l.iirtion  or  quality  of  tho  tranHUiitted  speech.  The 
cuTV«B  sliown  m  thtaie  ligurvs  are  the  rviiulta  of  actual  testa,  made 
on  oaminaBainl  kadad  cumiits,  u.ting  alMndnrd  lenainalappanitna 
at  tiie  tnuuultting  and  nceiving  stations. 

T,OAI>K|i  Caiili:. 

Tn  Fi;;.  1  are  jihown  th(«  rps^dlK  ohtair.ed  in  t.n\f  of  n  heavily 
londril  stdr.daid  i.-li|ilu)i;.'  tslil.-.  In  tluH  c-ivblr'  ihn  wiil,  ore 
UOik»H.W  uf  ttii  mcti  in  il-.i^nuii-r,  havmg  a  resistance  of  about 
06  ohms  per  mile  of  ciri-mt  The  mntnal  cnpaaitf  batwaam  tha 
two  wir^  of  the  circuii  is  u  MWof  a-mlcroiand  MT  mDa.  Tha 
imhirtftTm  aiddod  to  the  dtwiit  hy  hiading  eolb  amavatMl  to 
■bant  (I'd  ofnhenrTpor  mile,  fit  tUa  flnite  the  abaoiaMt  npniont 
lengtliR  of  cable  and  thr  onlinatos  tho  ruativa  aticogtha  of  enrrHit. 
Carve  1  is  that  r'  lin  s.  nting  the  attenuation  of  ennant  on  an 
unloaded  circuit  as  tlie  length  of  cable  is  increased. 

It  will  be  seen  that  the  attenuation  iiii n  asi  h  ■,  i  vy  rap  il'.  v  it-  the 
Irt-pth  f'lf  cn'iln  i<i  inprmi-if  d.  Curve  '1  reprtseiila  the  tiueuuAtion 
on  ji  tiinilar  r  iri-int,  lnit,  loaded  as  al>ove  described,  the  terminal 
lelupliuiiu  appurrtUut  IwuiK  placed  directly  at  the  enda^  of  tlio 
loaded  cable,  thereby  obtaining  tho  full  ofTects  of  reflection.^  It 
will  be  noticed  tliot  the  initial  current  on  tbo  loaded  drenit  ia 
abool  OBa>q|iiarlar  ot  what  it  la  on  the  unloaded  cirooit.  Moreover, 
the  tzaainilMion  on  ahattar  langtbs  of  the  loaded  eircnit  uniKr 
iheso  conditions  ia  tniuh  pOOtar  than  the  trnimuiKsion  over  Himilor 
lengths  of  the  same  cidila  dnmt;anloaded.  lint  tho  rate  of  attenu- 
ation per  nnit  ot  distance  ii*  much  lew  on  the  loaded  than  on  t»e 

'        •  fUiCsjaj..  a,  A.  t'ompball.  Mam^,  IW*. 
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ooloiuleil  circuit;  to  thnt  for  the  longer  Icn^ha  of  circuit  the 
tmnDiiiimion  is  (uperior  ou  tho  lo»<]c<1  oirtiiit  to  that  on  the  «iuiie 
]«ngtliii  of  nnloaded  circuit.   Curve  2  hIiow*  the  attenuation  when 

no  t<>miinii!  tajxrH  un-  cinplny.  il  nmi  the  rf-f!frtion  in  a  maximum. 
If  terminal  :^ip.  ;  -  i  juiil.  ;,  i  ,1  at  tin-  two  I'luih  nf  '.ha  loaded  cir- 
cuit imii  tlu  tvlv]ihr;iU'  triumniltl:!:;  iind  rofeiviiifi  apparatus  is  con- 
nectt-il  (iircctly  to  the  tapi  rs,  tin  attenuation  on  ttio  luadi  >i  cirruit 
it  represcQti-d  bv  Con  e  ii.    Uere  afpaa  it  is  seen  that  the  initial 

fmnint  it  nnniiiiitihli  hm  tiMmtet  on  111*  ■««'««^-^  dmiit  aaA 
dwtthttaimiNitttmi  diort  Itofflu  oT  dimil  b  kMtar  « 

t  tbko  on  the  loftded  eonduetors,  but  tho  intradoelioB  al  ih* 


40     (0     W  110 

Fio.  I. 


taperB  on  the  loaded  circuit  haii  niori'  llian  iloiibled  (h*  initial  cur- 
rent atu\  has  shorliHioil  liy  about  oriP-liaJf  thu  li  n(?lh  of  circuit  which 
showi'd  tho  luiloivii'd  circuit  supi'rior.  A  coiiiparinon  of  t  iirvcH  2 
uiid  !1  kIiiuvh  liow  jjrpat  a  factor  th«  rellftetiou  Iosbss  arv  iM-tHi-en 
till-  li  rrniniil  apparatus  and  a  loaded  circuit  and  the  iiiipnrtanco  of 
tlie  tii|>er  in  reducing  these  losses.  In  practice  it  has  been  found 
that  retiection  looaw  CM  be  atill  further  reduced  and  Under  ipecial 
conditions  almost,  if  not  mtirely,  eliminated. 
In  the  case  above  Aawirihed  m  Ivm  wmwnt  gl 

I  twttlls 


added  to  the  circuit.  Tha  i 


npon  cables  where  1c«k  inductance  hu  been  oddj^ 
Fig.  2.    In  llii»  cit.so  tliu  cublu  is  subitsntially  siiuilar  to  that 
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the  inductance  of  tho  circuits  up  to  approxituatcly  0'17  of  i»  lir-nry 
piT  luiliv  In  other  wonU  thi'  iinlui  taiicc  ia  Icsn  than  otif  lliinl  of 
that  in  the  cane  just  dcsrrili- i. 

In  Fig.  2,  Curve  1  is  similar  to  that  in  Fij;.  1  and  represent h  the 
attennation  of  the  telephone  current  in  an  unloaded  circuit  in  the 
cable.  Carve  8  rcpreHcnts  the  attenuation  in  the  lightly  loaded 
eireutt  when  no  lapen  are  employed  and  tba  tatophoaa  tnnamittinff 
and  receiving  apparatus  are  plaoed  at  the  temnnab  of  the  hiaded 
It  is  to  be  noted  that  the  rerlcction  loasea  are  much  li 


fal  the  caae  of  the  lightly  loaded  cable  than  is  tlic  case  in  tliat  having 
tha  heavj«r  loaditii^  la  fact  far  abortac  lengths  of  caUa  tha  lighter 


loftdittg  is  more  effective  in  traDsmttting  llie  telephone  wave  than 
tho  heavier.  For  longer  lenf^hs,  however,  the  heavier  loading;  Rivea 
better  reoults.  With  proper  apparatus  at  the  termiiiaU  of  the 
loaded  cable  to  rodooa  reflaetion  ioaiea,  moeb  lew  attemuatioa  would 
result  than  ii  indicated  bj  Owva  9. 

Lmmd  Aamu.  Otaflcna. 
In  Fig.  8  are  ahown  (he  laaidla  whi^  hava  bean  obtained  oo 
open-wire  circuits  composed  of  copper  wire  weighing  4SSIb.  to  the 
mile*   On  these  circuits  loading  coil*  were  so  placed  as  to  iiuike  an 
indrntuce  of  about  ,>nth  of  a  henry  to  the  mile.   Ciu've  1  abowa 


na.1. 

the  attenuation  with  various  loogthaof  line  upon  a  similar  unloaded 
circuit,  and  Curve  2  shows  the  attenuation  on  the  loaded  circuit 
when  the  telephone  transmitliuK  and  rec>'i\  int;  apparatus  arc  placed 

directly  at  the  end<  of  the  line  without  tapers.  Curve  nhowN  the 
attenuation  under  »iiiiil.»r  (Mi.iiitions  when  taper»  art  fiiijiln;. c  1. 
Tht!  result.ii  resemble  those  obtained  with  loaded  and  unloaded  cable. 
Tliore  IS  a  large  reflection  lost)  which  is  cooaidarabW  redneed  when 
tapers  are  employed.    Kven  with  lapen  tha  loaded  line  tot  shorter 


distanaeaia  iaibiiar  to  the  ualoadad.'  Tha  Mint  fMtiealaily  to  ba 
notiaad  ia  Am  idative  slope  of  tba  eunraa  bi  ih»  t< 
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Fi;:.  4  iUuatratee  the  reatilta  which  have  been  obtained  from 
loitding  open-wire  circuits  using  a  ooaductor  weighing  1761b.  to  tho 
mile  and  having  an  aAlad  indiiatatiBw  aifiud  to  aboot  O-l  of »  banijr 
to  Uie  inila.  Aa  baingk  Cum  1  npnaautt  fha  nMamatioo  on  a 
similar  oahMdMeinttit;  OBtwSfthaloadaddioaitirittMirttqran, 
and  Curve  8,  the  loaded  circuit  with  tapers. 


Tha  abova  omrres  riww  the  nanlta  wMah  hav*  baan  abtafawd  to 

the  use  of  eoits  of  considerable  inductance  added  to  opan-wire  and 
cable-telephone  circuit!)  and  may  be  conaiderad  aa  typical  of  tha 
reanlta  obtained  on  aimilareutenita  of  diffnaDt  aagacity  ax  aampmad 
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of  nin  of  MffiiKnt  rize.  As  befom  rtiitedl  tli*  curveR  iUai«irat« 
•imply  tb<>  rplntiv'-  volumes  of  trajuwission  nndtr  the  vsrioua 
conaitioiiK  ili-Kiribuil. 

In  the  oaiM*  nf  cuiilM  tht.Tf'is  s  di?tin?t  improvement  in  the  qnality 
of  the  trar.nminsiDri  proiliici  d  b\  the  [nlrodnclion  of  the  londinf;  eoila, 
the  voice  oi  the  H|)«nk«r  lu  iii^'  ic  ci  iM  d  mure  distinctl.y.  The  hiph 
innilation  which  ciu)  bo  )iintnt;ii:ir  il  ii'  all  titnps  on  cable  circaits 
nnden  it  poMible  io  introduce  loadi]]^  ouik  upon  the  circuits  with- 
oot  iaant  of  nutoriilly  MgDMOtfaif  lMlii«t  hmt».  The  marked 
dfaninnttatt  in  atteiraRncn.  tlio  impiroTOiiunt  in  quatii.v  of  trano- 
tnlmion  and  the  ease  with  which  inductAnce  coil*  can  he  placed  on 
iiahU  ctrcuiu  withont  introdnoinfi  oUier  injurion*  factor*.  «uch  a« 
iMkaga  or  cnm-talk  with  other  circuit*,  render*  the  uae  of  loaded 
OlMo  cirenita  especially  attractive. 

The  reduction  of  attenuation  that  can  be  obtained  by  the  Intro- 
duction of  loading  coil*  on  air-line  circuits,  even  under  theoretically 
perfect  oonditinns,  in  1e«»  lh»n  ran  bo  otttainct  •"•n  c«M<»  psmiits. 
This  difierence  in  tlie  ftTictiv i-neas  of  loadini,-  kHiwi-iJi  liio  tv,u 
classes  of  circuits,  ae  f.ir  ah  :it[piiO(»tif>ii  i<  fniir*rn>'ii,  can  U' 
explained  by  the  fact  that  on  u  cMc  riroim  thi-  l  uiiswit  v  i:<  lari;c' 
aad  the  induciance  of  the  circuit  ilseli  is  practitaUj  u^giiRible,  dne 
tOtlwpMKiailliJrof  Um  twowina  of  til*  |»ir.  On  aerial  oiHmita. 
on  tiio  Muut  hand,  fha  diiluuo  tatwatn  the  oatKoing  and  ntam 
wire  is  such  a*  to  mako  tha  cayMiijr  of  tho  oiteoii  much  less,  and 
its  indnctance  nitidi  gmXet.  This  lufttt  ««lf-indnetioii  of  th< 
open-wire  circuit  operair-s  to  derrea«e  the  iill<-iiunUon,  and,  ax  it 
were,  to  rob  the  loK4linff  coils  of  part  of  their  uscruinc**.  Ajrain, 
the  ininlfition  of  an  a«>rift)  fimiit  ftinnnt  if  maintained  «i  hi^  as 
that  (if  a  cablf'  rin-uK,  *.)  tliat  tiin  milled  indu4*tanee  dac  tu  tlip 
iotroducUija  uf  luadin^  coils  iipoii  Uie  liitb  t^nds  tni'itasc  the 
losses  due  to  tcaliav;e. 

Moreover,  there  is  not  the  aaute  improvement  in  the  quivlity  of 
tiaiMinliafcwi  oa >looJoJ  oiarial  oimrft  ao  ooB^amlwilkAaiauUr 
dnnlt  wJoaJad.  aa  b  firaad  iMtwaan  iMtdad  aud  milMilirl  «aUa>. 
Initially,  op«n-wiro  circuits  are  practically  free  bou  dlatorlion, 
whereas  the  diKtortion  on  cable  circuits  of  long  length  looonsider- 
able.  The  addition,  therefore,  of  loading  coils  to  Mtiai  circuits 
cannot  be  expected  to  eflcct  any  improvement  in  the  quality  of 
tmnBrnissiion.  whprpftfi  in  Ihc  c&fc  nf  paMfs  thf  intr«v!nrtion  of 
the  additional  iiului'-taiiot'  H  iidnrs  the  circuits  practically  distor- 
tioiili'SH  and  t'tfcctH  i\  marked  il^l])r^.'Vt■lllellt  ill  tin'  clianic'^ij  uf  the 
triuisiiiitt'  d  <^pi:i'ch. 
in  preaenting  this  briei  summorv  of  the  operation  of  iaadini  ulc 
'inaita,  ttia  daaiMd  to  umIm  aoknowMiinMnt  to  Mr.  H.  S. 
and  Mr.  K.  H.  Oolpittt  for  dia  aoliitlatt  of  tbo  many 
problPTit«  involved  in  the  doeigti  of  suitable  coQa  for  UM  in  carrying 
ont  ilu»  invention,  and  to  Mr.  W.  L.  lliohiurda  and  Mr.  A.  N. 
Uaoafiald  foe  tb*  oaratol  toala  npoa  which  tho  onma  «l»vo  ahown 
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A  CHRISTMAS  APPEAL. 

TO  THI  KDITOlt  OF  THK  KUCtTRlCIAW. 

Sii: :  It  having  been  pointed  out  in  many  qu.ii-ters  tltat  the 
Electrical  Industry,  although  very  wide  reaching  and  giving 
Muploymont  and  occupation  to  many  ibouaauds  of  individuals 
in  ail  nadoa  of  U(«^  W  in  connection  with  it  no  meana  of 
au|i|Wii1lQg  any  of  thoae  unfortunnus  mombcra  who  fall  into 
temporary  or  pormanont  need,  an  inftnential  committee  of 
gentlemen  actively  connected  with  various  br«nchcs  of  elec- 
trial  work  haa  hoancooatitated  toorganiaoaBenevolont  Fund 
for  tho  indnatiy. 

Thk  eoBiml^  |as  authoriacJ  me  to  Hmouiioa  to  jrou  tbat 
iMBflkieni  tinM  hm  elapsed  to  prepare  »  full  aehemo  of  opera- 
tion, but  thati  as  we  tkre  approaching  the  ChristnM  jmtOn, 


whan,  donbtleaa  many  connected  both  directly  and  indlnctly 
with  the  industry  are  giving  gift^in  kiiidnnrl  cash,  I  would  aak 
yon  to  make  a  proHmiuary  notice  in  your  catoemed  jouinal  so 
th:it  thny  ni:iy  earmark  or  retain  aome  important  pencentage 
of  llu'HL'  i;iit.s  for  the  Fund. 

As  foon  its  ^1  suflicicnt  sum  is  a\ ail.ilile,  this  Fund  will  even- 
tually bu  used  for  the  purpose  of  providing  pensions  and 
donations  for  deserving  eaaee  in  the  Eleotiial  Indiiatry,  voted 
for  by  the  unbseriber*. 

Fuither  dotaila  will  shortly  be  anni:''.iib-'j<l,  Imt  in  the  interval 
the  orgaaisatioa  ia  being  rapidly  proceeded  with. — Yours,  Ate., 
London^  Doe.  10.  Juaris  Ecac. 


At  llto  I«ads  (Weal  I»d{n«)  Aariiea  laal  wtA  (bsfaw  Hr.  JvaUm 

ttarling  and  a  jury),  plain'ifT,  n  jnnmcrman  painter,  sought  to  recover 
(rom  nr.  N.  Itamsdcn,  raiMtrr,  l)f%>!)bnry,  damsges  for  personal 
injorifs.  It  nppparpd  that  rttfcmUnt  Imd  contracted  t<?  paint  the  I>ews 
Irtlrv  tramway  fMjlea  and  jilaiiUilT  had  brrrj  crjzacf'i  on  the  work  iifiv 
February  to  .(une  Im',  i^&i.  Acjording  fltiaiiS,  im  biui  beeu  Utid 
Mr.  Ramsden  that  there  could  be  no  danger  unless  the  tnuna  oaughl  the 
ladder.  One  day  as  he  was  reaching  over  the  tramway  ami  with  his  left 
hand,  his  right  holding'  the  ladder,  he  aeoidentally  touched  the  witt-.  and 
received  an  el<ut:ie  .ihnck.  Befell  from  the  ladder  ai.d  HX-iained  u  corn* 
pouDd  tractore  ol  both  arms  and  was  rsndaied  psnaanently  deaf,  flto 
beliavad  U  hi*  emplojwr  had  npfiliad  Urn  vllh  ntUanibbir  fjofaalbo 
acofdent  would  not  have  happeoM. 

For  the  detenoe,  Mr.  RAM8DEN  denied  that  plaintiff  had  asked  him  it 
there  was  any  danger  la  the  work.  Each  morning  as  plaintiff  and  the 
other  i:i<>n  hti  iSr  '.hop  warned  tht>in  to  he  eanilll  MttOtOIMll  Um 
nire.^.  He  had  nr\<:T  hrard  of  iiidiaruhljfr  K^ovta  botalf  Oaoaiieiy  OBH 
a<tex  itie  atiuUeut,  and  then  b«  jinAidcd  l]ieni. 

The  jury  found  that  lha  i»jai>  occurred  bjf  itaaOD  of  vunt  of  proptr 
ears  on  the  part  of  platBilff,  and  that  defendant  neglected  to  xapply 
tilniotitT  with  npi>1iance«  pnyper  Ut  tht  work  :  tlmt  H<>f<^dant  did  net  Icikiw 
It  (iaii|.vr!>n  f.if  a  caii-fol  workmiui  l  i  do  mo  li  wark  vrithout  jjlov,  -,  -, 
and  IhoA  it  was  nrgligrat  of  defendant  not  t<)  have  mads  himsaU  aware 
that  it  was  dangervos  to  do  tba  imk  wiaMKwaariag|^otia,*iid  toond 
tor  plaintiff  £75  aa  damages. 

t  pen  the  findings,  however,  his  LORPSITIP  first  entered  judgment  for 
defendant,  but  on  the  (oltowing  day  h«  said  ho  had  since  oonsidared  the 
potation,  and  he  would  like  to  hear  •oun*"!  (or  defrndant  on  the  pr>int 
There  was  no  dispute  (said  the  .0  i|i;>  |  that  if  plaintilT  liad  been  Euppli'  d 
with  rubber  gloves  the  aocid«at  would  not  have  happened.  The  jury 
found  that  defendant  was  negligent  in  not  aop^yiog  snefa  ^ovea. 
That  would  have  entitled  plaintiff  to  judgment,  but  it  maeootaaded  that 
the  scddent  was  due  to  the  coritributnrv  negKeenoa  of  plailltllli  ahMa  thO 
accident  vrould  not  have  happti.-icd  if  I'lt^intifl  had  notlahiKhaUot  0ia 
live  wire  or  of  the  ear  (o  wlUMiJa  it  was  attached. 

Defendant's  oounsel  now  submitted  that  his  lordship's  jodgmaot  wan 
quite  in  order.  When  the  plaintiff  put  his  hand  on  the  wire  nothing 
that  the  defeadant  eould  have  then  done  could  have  prevented  plainlilf  from 
being  injured.  Be  maintained  that  plaintiff  had  been  goiKsr  of  that  want 
tit  rare  which  brooglil  a.\mut  the  injury  l-i  hlmikilt. 

LUKDSHIP  .'laid  he  tlioUKht  there  waa  a  dilV.eully  in  the  cuif,  aad 
be  still  tboOBht  there  was  an  argument  for  plaintiff.  But  on  the  whole 
he  thraghtttetthaMaaeaBM  within  tho  nda^  «  (WntU  had  not  ttkao 
holderaia«ifathalaelthBlbehadw«law«Bwoaldaathaiwa9aMiiBd, 
aad  (hatMM  jUa  to  antic  foiPMnt  iw  dafeodanta,  bet  Iw  ahiywi 
exasoUott  yaiiBiH^  en  eypaal. 


Aspden  ▼.  Steam  Enfina  Maketi'  8oeiet7- 

At  Liverpool  Assizes  on  Saturdajr,  betom  Mr.  Jriittbe  Walton  and  a 
Bpecial  jury,  a  ease  was  tried  wbioh  involve  I  a  nin  -sti  ui  ta  to  the  li.ihiiity 
of  tiade  unions.  Plaintiff,  an  engine  fitter,  met  witii  an  aooideat  ki  hu 
left  hand  whilst  employed  ha  Mean.  Vates  &  Thoou  at  the  works  of 
Hesars.  Ttekars,  Son  A  Hanm  at  Barrow  Be  received  oompenaatioii 
from  his  employers  under  the  Workmen's  Componsation  Aet,  l*<ri".  and 
ali  o  drew  -.ii:k  pay  from  the  defendant  socioty  and  was  stitl  in  iLH-eigit  i>f 
sueit  pay.  In  AprU,  IW3,  it  was  discoreied  that  the  pUintiff's  injury  waH 
more  Mrious  than  at  flrtt  supposed  and  tliat  he  would  probably  hi  pW' 
nianently  IneapaciUited.  Be  gave  notidt  of  total  diaabbmMal  10  tha 
society  and  clainuxl  £100  under  its  nlsa  aa  havfaig  tent  a  aMatto  for 
over  live  years  His  rlaim  was  refused  oalaaa  ha  ntandad  oataio  aBBH 
received  from  the  '."o<'M"ty  p.^y 

Mr.  HnKUIDGK.  K.C  ,  «nl>n)itli:d  that  tho  CoKct  had  no  j.irisdictloii. 
The  society  wss  essentially  a  trade  nnton.  and  existed  for  rsstrielin  { 
tnda.  It  Um  aatinnhad  tan  bsoegbt  Wtae  the  Trad*  Unioo  Act,  mi. 
it  sOitM  not  hawhton  mamtaimd,  aa  II  «aa  Illegal. 

Vox  plftintifT  it  was  argued  that  the  rules  of  the  fooiety  were  sevenible. 
A  grcit  part  i  f  them  were  thc.ic  of  ,\  hrnelit  ^;:■ciL■ty,  and  such  rules  ai 
related  t-a  the  reBtraint  of  trudt  could  not  ir.ake  the  benevolent  department 
illegal. 

Bis  LORD.SliU'  beld  that  one  0.'  the  main  objects  of  the  society  was 
rasbvint  ol  trade,  and  that  although  thai  Obiect  no  longer  made  tha 
society  illegal  m  Us  rule*  void,  the  oM  Unr  Ittll  remained  to  the  extant 
that  an  action  could  nnt  be  brot^bt  nawaafnum  tbaailooDid  bava  iMon 

OroiiKht  hetarr  the  Trade  Union  Aafc  IWl.  HOB  tMlld.  JodflMnt  WOold 

be  tor  defeodaots,  «ith  eoi.'.^: 

Oity  OhuKhes  Aibitratlon. 

YestTiday.  in  the  House  of  I.ohIh,  before  the  I,ord  ChanocUor  and  Lords 
Uacnarhteo,  Llndley  and  Boberuon,  tbi.*  appeal,  arising  out  of  the 
arbttnition  ymaadiwi  bctwmai  tha  City  <I;  South  London  Railway  Co. 
and  the  reelor  and  9tlli«tawardens  of  the  united  parishes  of  St.  Mary 

Wonhioth  and  St.  Mnrr  Wmdchtirch  Haiv,  l.iriJn::,  t'.C  . 'vaOieard 

Till'  eompanv  urix'ttled  tr..-ni  a  iii.:l|.;v.M  r.t  I  rv!i.irteii  in  'o-  t 'f  -i'''^'i'< 
for  April  3,  VMS)  ot  tiiv  Court  ul  Ajipeal,  aflirmiiig  a  dedsioo  U  ilt. 
Justioo  Wright  an  to  the  basin  upon  whi.-h  compeinaalioo  by  «ho  company 

 '      .  ..  —    s-*  Iflm  the  eom- 

ondattak- 


waa  to  be  paid  on  settain  liiidinga  ol  the  arbltntor.  In  MM 
nattteblaiMd  anaekaniMMiMriM  Ihaai  to  mnhaaa  (Itr  than 
Sg^tte  idtanionwMeiniMehaicholtt.ltaiv'iroelaelhil 
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to  HHBki  UK.  the;  served  >  notice  to  treat  npon  the  rector  and 
obmlmMaiif  (or  the  pnrobase  of  the  church  and  adjoining  lands. 

Tbeiinm«  year  tliti  i1*|i'_-?,iti-il  a  till  for  iii  cvtL-iisi.;;!!  uf  I'.mfi  to  coDBtruot 
the  ruilwiv.  Tlif  bill  wiis  (usi-nl  with  tlit-  uirtrti'in  u(  L  .iiujes  deaigned 
to  preeerve  the  fabric  of  ihe  church,  ii;  the  tern»  of  thv  Mt,  "  the 
•motmt  of  parebate  bkhmi;  or  compeoiation  to  be  paid  bj  th«  eompiuty 
for  the  portion  nt  to  moeh  o(  the  »ur(aoe  as  was  not  oonqiled  b;  the 
church  a*  thall  be  required  bjr  ih«m,  nnd  (or  tlie  tubaoU  anil  crypt,  and 
(or  tht  temporary  occupation  of  tht  church  and  all  other  matters  u( 
diffep-ncf"; w(»ri»  lo  be  detornilni^d  by  arbitration.  In  I'JOO,  Mr  R. 
VigvrH  wil:  iippn-nti  j  arbitrator,  and  the  nioMt  important  i|uestion8  he  left 
(or  the  eoart  wore  whether  the  oompunwtioo  m>^>1«  b;  the  comiiany 
«M  to  ba  MiiMii  (1)  opoo  tlu  btiis  Alt  all  |Um  laodt  talMO  mru  the 
•Me  of  the  efaordi  ot  81.  Mary  WoollUih.  Mid  IhM  the  Mai*  ooald  never 
b«  uaed  (or  any  other  purpose ;  or  (9)  upon  the  baois  thnt  »Uho'i?h  the 
lands  were  at  present  ncfru  e^>mmfr<rillm,  they  might  I  j  Ai?t  <A  Vnr'.-.Avjfn', 
at  some  future  time  bseome  available  for  building,  and  that  the  arbitrator 
might  draw  his  own  oonclaBion  as  to  when  that  time,  if  ever,  would  be 
iikeiy  to  arrive ;  or  (3)  upon  the  basis  that  the  site  of  the  church  and  the 
rest  at  the  land  oould  immediately  be  made  available  for  buildings  other 
thaa  a  ehunih.  On  basis  (1)  the  mm  payable  was  assessed  at  £'.40,(>2B, 
on  basiB  f2"  at  f  l:;fl,421  and  on  basis  <3)  ht  f  Mr  Tu^;tiLi'  Wii^'Iit 

Jcci'.le-.l  ih&l  ba-Hi-  ''i  Hi«  the  true  basi:'-,  nivl  that  Jl  j-i  mi  »il!riiii  il 
by  the  Court  of  Appeal.    The  company  now  appealed  to  tlieir  LordBhipa' 


At  Oe  emdnifoii  of  tlw  arguments. 

The  liOBD  CHAKCELLOU  npnttd  with  thi!  judgmenU  given 

in  the  Court*  below,  and  h«:  im-.ii'  lo  the  conclaMun,  and  for  th<i  reasons 
thete  fUtfi.  that  the  view  ukm  by  Mr.  Jasti«*  Witeht  Uukl  lb*  Ime 
Irmi  n(  l^1In]l<^rlsatioD  waa  that  slated  ia  tadtof      mtb»  «Mri>  Tb* 
appeal  must,  therefore,  be  dinnlnaed 
SlMalliif  noMaand  Itamtd  larda  kattog  «adaund,tiM  wmIwm, 


BOOKS  RECEtVEO. 

.i:4jpttts  &(  tht  mk4lrmi4,nlionrd  work-*  r.\n  l>o  jirwt  *Toin  TA'  Hi-  '<  <'  i  ii.  ortU'*,  pant 
frif*:,  oa  Teccipt     publi^Ue*!  prir«    Atlil  .''  f^er  ior  .\'jraa4or  (Qf  foreiKB boo  ka. 

•■  Thft  KI.-L  tiji-.-il  'rr.iiL>.i.a^-u>ii  i,f  l.iir!-j-v."  Ity  A.  V.  Abbolt. 
till  I  ii:ti  >:).    (iiOiidoii :  Croiiby  Lorkw(>o<l  4l  ijoD.)  9Q». 

rh.  Dj-naiuical  Tbeur>- of  Goata."  B;  J,  H.  Jaaiia.  (dun. 
btidgb  .  Univursity  Preu.)  !<». 

■'  Petrol  Motors  and  Motor  Ciia,"  Sty  T.  Bylar  'Whlta.  ilMtg* 
ninns,  O  recti  &  Co.)    4*.  (VL 

"  Klectricity  (UnHul;  -.i  Tn'.iiii.'  '.lij  Klcctrie  SwiU.Oigt'*r  and 
Sy*t«n»»  of  Kl  i  tru  'ifiiiinuiasion.  15y  Ij.  .Andrew*.  (Londoit :  C. 
QiiJHiL  ,v  (  j  , 

"  r  ijwlcr  3  Mcthanioil  Kngineem'  Pocket  Hook,  J905."  Eilit«d 
fcy  "W.  H.  l-  uul.  r.  .  .MuiKhi  nii-r:  Scientific  Pnbluiliing  Co.).  Is.  6d. 

"  SniikU  Ell  tinc-al  Mciisuring  Instruiitcnts."  (London:  Perctval 
Manhiill  &  Co.  I  M. 

Calvert's  .Mulimiii  Vlmanac  for  lUOA.  By  Williaui  Calvert. 
(London  «i!ni  Miun-hL»t.ir  ;  ^<■^\^■,  Ilfywood.)  4d. 

"  l'rocet-tUnj;»  uf  Iht  lioval  bocicty."  No.  502.  Vol.  I. XXIV. 
(London :  Uitrriiwa  A  Suns.)  2s. 

•*  Theorie  dcr  Eloktrixitiit."  Edit4>d  by  Dr.  M.  Abraham  and 
Dr.  A.  Foppl.  Vol.  "  Kinrtihrung  in  die  lUcvreUaoha  Vhaaria  dar 
Klektrizitat.  "    (Leipzig :  B.  a.  Teubner.)  l'2tu. 


hum  uiLvm 

During  the  [mi  aonth  18  appIioatiofU  war* lodged  for  Light 
BMlway  Order*  (against  eight  in  May,  1904),  and  in  10  of 
those  enctric  traction  was  scheduled.  Fire  of  the  latter  are, 
however,  for  orders  for  oxl<rtisi(nH  af  time  or  :iin(;ii(liiiui)t  uf 
uowers,  Am.  Farticulars  of  the  electricul  {irojects  are  set  out 
belov : — 


MONICIPAL,  FOREIGN  A  QBNBRAI.  HOIESe 

APF0INTHBNT8  VACANT  AND  FILLED. 

The  Khodos  Electrical  Mfg.  Co..  7071,  lli-.ln(.s.:nti?.Btre«t 
Williiti,  London,  E.C,  require  a  capablo  coiiiiiK  i  >  iiil  i  :i),'iaser  lo 
start  ^1  hmnrh  ol^r'^-  tn  Mnnch*'?^t^M*.    Sit-  nlnn  ars  n  is  ri  Li^tjuicnt. 

W'ui  1' -.ri  1  (".ir[i  'r.ilhui  n'i|iiiii-  im  (-li  crri:Ml  i  n>-in<M>r.  SalaiJ 
JtliMj,  rt»iiig  iu  i.iUU  ptr  ;ijjniMii.    .\|i).hri'.tnjiin  In  I'Jlh  -'nst. 

A  gcntral  iiiaiiikgc^r  is  r<  ■jmn  .1  fi  r  \,  \»<m-iI,'  ;.pMii  'J  vm  (  nrji  i  i 
lion's  clcc'tric  trsiitiwfivn.  tmjar.s  irUti,  willt  iiicreasts  ot  ptr 
itnnuiu  to  I'HlHi     Appl.cationB  by  Jan.  7. 

Kllnrid  District  iuuncil  require  a  working  electrical  eugiueer  for 
cotiibincil  ri'fuse  destmctor  and  elertric  li-^btfalK  rtathUD.  A||pH* 
cntiiinM  to  Mr.  .latncs  ClorkiKiD  by  Dec.  17. 

Klnrkburn  CorpomtioD  TaquiwaeMralMd  fnpenntaiHl«iit.  ApfG- 

cations  by  iiist. 

Cruydoii  Cor|ioriition  rcyqiiire  n  iir-ail  for  th«r  pvUioity  ihyait- 
mint.    Salary  X'lliO,    Applicatinii-)  by  'iTth  ioat> 

A  lecturer  iti  oloctricol  i'iif,'int-erin|(  i*  required  at  Qiiaen'a  College, 
CiiUwuy,  I'ltrly  in  Jaiiuury,  191)3.  Salary  XlVi,  urith  elaa*  (eeai 
Application*  lo  the  rafiatrar,  Mr.  Edwaird  Towoaaml,  M JLi  Iqr 
Slat  in*t.  S«o  adveitiMment. 

.\n  assistant,  with  factory  experience,  i»  wantCNl  in  the  electrical 
ongincrhng  J(<partment  of  tliti  City  iind  Gailda  Central  Tecboical 
Collegv,  Exhibition-road,  London,  h.W.  Salaiy  i:iMk  See  fAnW' 
liaenient. 

The  Council  of  Victoria  L'niversitv,  Manclx'siter,  propose  to  anaalBit 
a  professor  of  engineering.  Total  iiiroiiie  not  less  titan  X'l.OOOpcr 
anninn  durin)*  llie  Hrst  throe  yeara.    ApplirutiouH  by  Feb.  1.1. 

.\  rliicf  nKsiHtnnt  in  n^juirtjc]  in  thr  nit  cliiiiiic.-tl  rn^incrrin^  depart- 
ntoni  ot  NoTtliainjjton  Inatitnto,  St.  .Tulm  Slrect-road,  Lnnditn,  K.C. 
Applleatlona  lo  principal  by  Jan.  a. 


KutU'r«itit  I  l/uiiduit)Cui)ni'it  liitve  appointed  Mr.  J,  II.  Fookri  UuW, 
r«»>HWul  cugiiicvr  of  the  Mersuy  Koilway  C-o.  (fur  the  liritiab 
Waaringhaiiae  Co.),  to  th*  positian  of  boroagh  alaetrieal  *agin**r,  at 
ft  eouMiMing  aaiiuy  o(  dCMXlL  Tbata  wave  MBeaniiaalaB. 

Ifr.  J.OaUMMth  Waetlaka.  ol  PaUiborangh,  haa  baan  apfoinMA 
ahiil  eoffineer  at  Batteraaaoat  of  181  oaodidataa. 

.Mr.  W.  F.  F.ndean,  chief  inapeelor  of  Danmort  waA  IKatriat 
Triuuwuya  Itosbmn  appointadiiianagarof  the UidiilalaB  leaonrafJ- 

Mr.  IVrcival  Haibart  BoweD,  of  Slaffovd,  haa  been  mppatalad 
lecturer  and  damonattator  in  e1eetri«ftl  engtneeriiig  at  Cantarinvy 
CoUafa,  Ctuirtehnnh,  >'ew     r.  .  ..i 

BDnCATIOKAL  NOTI0E8. 

Dir  iititiual  disCribittion  of  prizes  and  certilical«s  to  tin  '•in  li  tii^ 
uf  liiu  engineering  and  architectural  sections  of  the  Hegt^iit-^trvi?! 
Polytechnic  look  place  on  Tiiesday. 

Mr,  A.  n.  (nlkr  i',  >I..\,.,  headiuaater  of  Dulwich  CoUeeo,  diatri- 
1  III'  1  rr  I  pn,  ^  I.  t  !•  stiiildiitB at  tlw  Banlh-Weateiii  Pwjrtaeliiiie 
(l^ndonl  ou  aaUiiJay. 


RallvayB  and  Telairapha.— It  is  announced  that  the 
Supremo  Court  has  a'nt  n  j<ii)L;iini:"  f  t-  flit  Pt  ririsylvama  Uailroad 
in  a  case  involving  llii-  ri.-:.'.  ul  l  Im-. .  nmpiin  v  to  n  njove  the  telegraph 
polex  of  iht)  Wtctern  I'nion  Tt  lt  i^rapn  Co.  lioiu  its  right  of  Wl^y. 

Argentina.— The  "  Ite  view  of  t\u'  Hivt*r  Plate"  Kitja  tilO  elac* 
triciiy  aujij  ly  at  San  Martin  wsi  rcrcntly  immgurat^'d 

The  Ku^i-in  i:lectric  Co.'b  i  liarj  iiy  supply  umh  i titicinjj.  which 
wa.1  establi-iiied  in  lt$9U,  has  now  a  total  connection  to  tlie  mains  of 
the  cnuivalent  of  61,^  8  hunm,  Ukm  bgr  WB  eonaamen. 
including  2C0  H.P.  Idc  naotota;.  Eiaetrte  Intinwaya  will  probably  ba 
in  operation  in  Ii>iaario  ia  1906. 

Extensions  of  the  Una*  «f  IheBnMMM  AynaKltelifcTkUMiagr  Oow  t 
opened  on  Nov.  14. 


Title. 


I 


Bni^iflear*. 


(WJR.Tofki.«Uaaa.). 


a    E.  C   Hhann.  W. 
I   Tempest  and  otberB 
Bath  BloalrialtaBwafa 
Oiraatj  Ooaoell  


K  ,  l-.H.E.SUplonA 


Bath  Elee.  Trams  (Lt  tUSL  ItiaBaioMj  neMmt) 
County  of  Middlesex  (•mtodmeBiaild  laBU— OMtB- 

»ion  of  time  .Ve  1 

Knutsford  a  Winin^'Uin  X'herliiri':  i  GhMihire  I.t  Hail'.vav»  i- 

Maidslon*  Corporation  (Kxtcnsion)  (Kent)   MalditUme  Corporation  

IteullaUAINaWalfKi^^    MansheldADUt.U.Rto.Oo. 

I A  Dillrkt  (Notti,)  ,   H.  B,  HoJland.  G  U.  Aldan- 


U.N.Btdl*;  , 
0.ll^lm*Sen* 
H.T.  wakdam 


■»a*4a«a**** 


1lavQniv{C!lwaiaan) 

Forlaadee,  Beddgelcrt  .t  S.  Snowdon  Ballimr  (to 

aputioot  and  work  *<  light  raUwa* ) 
Wajjhpoal  A  LlMifcii  iMhar  «i«lta  ponaia) 


brooks  A  H.Biilfar 
J.  C,  Baiferd,  B.  9.  Davies 

and  others 

I'ortTnudi  'i',    Hi:<:1i!ki'Ii-i  t  iV 

a.  HnowdoD  Railway  Co. 
Vetehpool  ALhwIiii  U^t 
BaUw^Oo. 


H.  >*ootter 
Selloo  .... 


R 
8. 
Bi 

BnimtNll  A  Harris- 

8.  W.  A   A.  L. 
Yodtney 


tba  total  vilaitn  a(  Ito  wlMila  of  ttaa 


iwfand 


Mile- 
age. 

Motive 
|iowvr. 

A«tnia. 

63] 

El«eltie 
or  tteam 

I'^lectrk 
Klectric 

'  1! 

Pabai,  Blflh  A  HtttaUa. 
sir  Btdiard  KialialaaD. 

m 

Klectric 
Electric 
BlaoMo 
Sleetrie 

Baker  it  Co. 
Hharpe  &  Co. 
W.«W.M.Bell.  ■ 
W.AW.lf.BtU. 

1 

Klectric 
■ir  steam 

roaaft  Jama  ft  COk 

Painea,Blytii*BiBiiaUe. 

Eleetrie 

BiiehamAOa. 

Digitized  by  Google 


TB£  ELECIRICaAy,  DECEMBER  16,  1904. 


867 


Wa  refemdiafloilMtki**  tD^^MiiH  in  IbilDCkl  courts  orderinn 

tb«  Compani*  AlamMwTymaMribiriiM  4»  WaaMddail  to  pa;  (ht  Muni- 
djMtl  Council  j3£,S4>3'.'i7  (foW.  rppteMntiiig  arraoTB  o(  >  tax  of  5  per 
Milt,  on  tlie  coaipany's  gtcy-  ■  i^  Lv  ivN  trom  the  tntrnwajK.  The  municipnl 
dirpelOT  of  [itiblif  li^hliHp;  Im:;  fiilloAf.l  np  this  victory  tiy  a  iJisrovi-ry  t;>»t 

[icr  rr:it  ir!  inyriinmtt'lv  liiw,  lif*  ciiluuhilt--  llial  ih»'  ^-as  cijnipaiiira 
pa;  S>  i  per  cent.  <>f  their  gru**  rectipta.  and  he  now  propoaes  an  increase 
ts  Um  tailtar  flioN  ol  Um  Im  on  IM  «lwMatlf  wpf  If  MmpM^  h  an 
eqnitabia  wa;  to  put  th«  ntkHw  rifflit.  TIm  **BMlMr"  poliili  oatlhat 
the  pnMic  .trf  the  ultimate  TictiniK. 

Aocordm;!  to  a  Hncnos  Ajro«  nn:n:i-i|iiil  ilcrrrc  nf  IM'J'i  l}u'  truiuw:i7 
comimnie^  aro  bininH  to  light  the  routna  o(  tb«'ir  whi>n>  the  li((hting 
lii  defective,  and  the  public  lighting  department  now  iMMMMOAl  tlutt 
thin  obligation  b«  enforced  in  rraard  to  a  luge  niunlwf  «f  MmU. 

Mesen.  Ijacroze  liroe.  mlMMt  Id  tmuwA  lO  tlMMt  UMliOB  IMr 
tramways  in  the  centre  of  Bdbbm  Ajna,  and  alM  tb»  ItWim  lnu»«*J 
w5iicli  TOM  to  Sm  Mjtrtln 

liufMLia  Avits  Muuicifinii'j  limu  cutered  into  a  two  ytai  >  /ontnu.-;  k  ;\i 
{hf  <  iii.  A  i-M  pna  '1  r.-iri-i\t'iiiiti>:ft  In  uke  current,  f< 'r  |Mit|:.-.s.'B  oUisr  tlian 
tiTi  :        11,   jr  ' :.  )i.:u:.l  i.itr  uiKi  liT  Ui-iitiiiL' anil  4'o  for  power. 

Sariow  is  rui&MS. — l''r>in  April  1  tho  period  for  nhich  elw- 
tria^r  te  U^itlnfi  otiur  tlm  iweUing-hoaMMi  «lii»Ml  9^  per 
imh,  aaS  for  hmuto  ttnnr  «l  U.  p*r  unit,  wul  be  rMnetd  from 
1|  kimn  lo  1  hmir,  ana  plMMoTwor^pirill  fc«  npflied  j«  ft  flat 
ntt0  of  4id.  per  unit. 

Battenea  <  dendotl. — It  was  reported  to  the  Council  on  VfvA- 
neulay  that  tlie  lUiidel  prepavuient  electricity  meter  Hubiiiitted  by 
the  Uritiah  Tlioiuson' Houston  ('<>.  had  been  tliorouKlily  tested  and 
found  satisfactory.  It  was  decided  that  all  invtcrs  for  the  town 
h;ill  iiu.l  tlif  V, iirkt-icn'-.  .l'.v(;lU--i;.'-  Dii  tho  T.atchnioru  vstutc  should 

Bethoal  Qie«a  i, London  .  -1  In- <  iiiiiii  il  iro  applying  for  a  lo^n 
of  l;75,t)00  for  electricity  ^Mlrl^s  un  l  i.;'..j<Ki  fi-r  arc  liuiiiw.  Tho 
twtid  cost  of  thn  oite  tnki':i  lU  .MtU'lon  Kijuaiie  m  £''i.'>,000  and  it  ia 
iotr-ndedtoallii'  :.ti  t  In  Mm  I'i.i.'id.ofthin  to  the  lighting  undertaking. 

BirminiilitiB  Blttclrie  Olnb.— Mr.  .1.  Inniss  prosidcd  ut  the 
nuotiiii;  of  tliu  iiietuburs  of  this  club  uu  Suturdny  hut. 

ill.  inniae  eaid  that  as  the  club  membership  included  all  departments 
of  tha  eleetrieal  Mwtqr  be  hoped  the  papers  to  be  resd  at  their  meetings 
would  baaa  imai^ml  as  po>si1il«  Like  other  professions,  that  ol  the 
electrical  engineer  was  somewhat  L-i'V.tx!(>d  in  some  ol  its  departmenla, 
l/iii  til.  re  were  aatiittactory  openiiu  -  'or  ^ood  men,  such  as  designers  of 
niaobinee.  In  this  oooiMetiou  he  stated  that  he  knew  ol  more  than  one 
(iMkital  tinn  which  ka4 1»  mt  abKM  Uk  tUr  chief  deaigoera.  There 
«ew  alfo  great  poailMlltiN  In  aihar  dlwrtfani.  and  in  support  of  thli<. 
Mr.  Inniss  [loinled  with  satiiitaction  to  the  remarkable  developTnrnt  of 
(electricity  during  Uie  past  deca>lc,  to  the  electriAcation  ol  raii'tn)^,  tj  tlie 
cheap,  reliable,  and  niuderalcly  ravid  tneans  of  looomMioB  in  and  aruood 
large  cities  :  and  U>  Hit  ItttytmA  iMfliUM  tOt  VflMag  ^  OmtlUUf  Mtd 
for  distribution  of  power. 

Bri(lliB|toa.'-TlicCoum'illi»vc  .l( '  i  l.  'I  tu  supply  cUclric  cnrrtnt 
for  private  lighting  at  M.  pur  unit,  with  a  rinluclion  to  4J<I.  if  oOO 
units  an  t.ilvi  II  |i,  r  quarter  iu)d  to  -id.  if  1,000  unit*  are  consiumd. 

Burgesa  Uill. — The  CouucU  recciitl^'  decided  to  oak  the  Uourd  of 
Tncla  la  tstanil  tlw  {wiiod  Ik  oanphrtaiiriRlh  Uw  tacm  of  llit  mo- 
-niloiBlaidH,  IMl,  aa  tandan  had  b«an  otKainaa  far  tha  wodn. 
but  the  Oomidlhaa  not  to  tu  ban  pcapand  to  ntaet  the  capital 
«spandittin. 

Bonlem. — The  Town  Cunncil  Imvn  ri-c«-i\\il  sanction  t«i  loans  of 
i.^21,00U  for  electric  li^'htin^^  and  4.1^D^t'l  for  n  rofuso  dc«tnictor. 
Tunatall  Council  have  decided  to  support  the  ('ounoil's  applicatinii 
for  a  provihiunal  order  to  mipply  electrical  cner»;y  in  Tiuistall  on  the 
sauitT  l«»nns  as  in  Uursleni.  ^'i'v?./'  to  thf  tn^titifn  (if  a  diiHap  pro- 
viiliiii,'  (■jr  the  purchase'  h\  'I'ihih-hH  I'uudl-i!  nt'  sm-h  p  irt  of  tin 
uiidortiyiing  as  nui?ht  ^^1t)lm  their  own  urua  lU  nr  y  tun-j  eii 
ipiving  Burstcni  six  cionr.)::-'  ii"rii.'i>. 

Chesterfield.  -Oi.  Tiaii.iiu  th«  Conncil  declined  to  take  u  poll 
of  tho  ratepayer*  on  tint  SunJay  tniniwiiy  i|Uus(ioil|  M  tbey  an 
BMtixficii  a  liniilcd  Sunday  Aervice  i:i  neces!<ury. 

Cit  J  of  London. — Tho  Cluirin^  Cross  k.  Stranil  Electricitv  Supply 
Corpn.  int4snd  to  apply  to  the  Corporation  fur  approval  tu  oiler  the 
•tfWidanI  ptaMom  ol  aupply  to  conaumaia  iioim  iOQ  to  900  volta  in 
tho  eompany'i  dtabributtiig  malna. 

Goloalal  PtWilWte. — ^For  many  years  past  wc  have  devoted  a 
■action  of  "The  Eloelrieian"  Eloetrical  Triuk^'  I>ircctory  and 
Saadliook  to  a  Ket  of  Colonial  fimu  and  penona  engaind  in  elec- 
tirieal  occnpntions  and  in  the  utaaufaietan  and  nle  or  electrical 

Ifoodn.  T^nt  s<  <'lion  ha«  been  a  costly  one,  but  liiis  been  kept  well 
Tip  to  diiti'  VMtii  a  view  to  placing  inanufitclurers  iind  dealer*  ol 
hoiDO  in  clnae  touch  with  buyers  lunl  ua«r»  of  such  gouds,  itctuni  and 
potential,  in  the  Colonies.  Thi*  year  we  hitvc  lUall  with  the  iiiAll4--r 
ixj*  usual,  and  hnvp  despntchrd  mir  printed  l  irenlars  for  correction, 
kVc>.  >"  retruUr  wii\ .  \\  f  tii.il.  Ii  iwevfir,  that  the  Ctnvemment 
of  the  Coiutuouwi'tUth  of  AtUittaUa,  which  wo  are  told  in  tho 
political  papera  is  crj'inj^  alutid  for  preferential  treatment  from  the 
>f  oUieiland  with  regard  to  their  produce,  Jic.,  has  put  a  spoke  in  our 
t^bori  by  iiimMiiw  *  tax  wbkb  aubjecttt  each  '2o/.  of  prinbed  maitor 
Mia*  A*B>MlafatMAulnliatoa«hargu  o(  id.  TUaf^addiwata 


in  tho  Coinmoowaaltb,  Wf  natimlly  we  tlunk,  diM-lineB  to  ptiy,  not 
perhaps  on  ttie  aoon  of  tho  amount  of  the  sortax,  btit  on  principle. 
It  ix  therefore,  we  (ear,  probable  that  tho  Qolwial  Diviaion  of 

the  "  Itig  Itlae  Book  "  (to  far  aa  it  idalta  to  tha  Oantmainraalth) 

will,  in  common  with  Kiinilar  muiter  in  other  publications,  be 
leas  complete  anil  reliablx  than  in  former  yours.  At  a  liino 
when  the  question  of  "Colonial  rreferenev"  looms  larKe  in  tho 
political  world,  when  wo  are  inviu^d  to  look  to  Uribtin  beyond 
the  was  for  assistance  in  mutters  coiiiniereinl  ajtiMUnt  I'l"  PW- 
hilii'.iiiriisfs  of  forci(;n  ei  iinrii,-,,  iliv  itnjxiMitinn  of  ■■u..  Ii  i\  M-\iil;cnis 
and  self  stultifyini;  tax  will,  v,a  ttiink,  strike  the  comiuemiil  com- 
miiaity  nt  homo  as  a  singularly  inc^portune  example  of  how 
not  to  iinpn^ss  the  VriUsh  public  with  the  merits  uf  a  policiy  of 
"  Colooial  rMfetonoe."  If  otir  own  kith  and  Ida,  who  caa  oaad 
piaetieaUy  juat  what  tbey  pleaao  to  tUa  country  without  lax  or 
impost  of  any  kind,  trnat  lu  tu  thia  Wtf,  Wo  may  reiuonnlily  say 
"  Sa>'e  us  fmiii  nnr  relnliona  and  frieMa."  I'vcn  the  benighted 
trades  nnioniats  of  the  Coinnionwt^Itli  ciuuiot  nrge  that  .^^i-  ti  iilian 
trade  can  be  injuriously-  afifected  by  sncli  printed  matter  -.nd 
in.  for  it  hu-  tn  li.i  (.  turned  to  us,  and  sn  tho  CotamonwuUth  is 
peo-,:iiiiinly  /  n.    i   :  i  hrough  its  postal  ..l^:|>;irtnii  nt. 

Customs  Deciaioau.  T'lP  CiistiiiiiH  1  >i  partimn:  of  the  An-  iri\Uaj\ 
Comuuiinv  l  iilih  Im^  riiMVitlv  licci^),-.!  lii.it  i  ln  trn-  i-imm  milling 
maciiin' s.  >M;r.  Ht  U  pr^pciliuj,'  itut.'k.i,  aiiall  L<!  cl.iu>^e^  as  electrical 
machini  's  :iiul  ippliiuioes,  and  bear  a  1'2(  per  cent,  ad  val.  duty. 

Diuferoaliae. — At  the  Council  tne«tinj;  on  Thursday  lost  Mr. 
Harley  nrged  that  the  Fife  Electric  Power  Co.  slionld  not  be  allowed 
to  lay  mains  in  tltc  streets  tinlil  tho  Corporation  hod  had  advice 
from  an  eleetiteal  anfpneari  and  it  WM  daoidod  to  oonanit  Ut. 
AV.  11.  Sayun. 

DaaiMHMa.-/nw  OouatO  bav*  adtad  for  an  cstaoiiM  ol  ttaao 
to  oanr  out  tho  pmviiioDa  of  thair  olaetrio  Ughtinj;  ordmr,  1001. 
Baat  Banet.— The  revised  terau  of  the  North  ftfetropolitaa 

Klectrical  Power  Uistrihution  Co.  for  the  supply  of  electricity  In 
this  district  have  been  submitted  to  tlie  Council,  and  after  discnasion 
it  was  decided  to  apply  to  the  lioanl  of  Trade  for  an  extenxion  of 
time  tocomply  with  tho  tenua  of  the  Cooitcil's  provisional  order,  IHMV. 

Eloctrielty  on  Battleibips.— The  "Britannia,"  which  has  a 
lengtii  of  4"mi.  overall,  and  will  be  ready  fur  hiimehlng  from  I'oit^- 
nionth  dockyard  early  in  19W,  is  to  bo  ci|uip|>e4l  with  wuciis^ 
tel«'>.'t*!«lili  itpparatus,  the  gaff  for  Ujp  .h  ri;i!  wirp  l»eiii»f  carried  at  tlie 
m;uiii;j  i^t  head,  where  a  scinupli.  ri'  f.ji  1  ii^timce  signalling 
witi  ul.tu  i>e  litted.  Klectricid  goiietutiiii.'  I'l  .nl.  \mU  be  instullod  on 
board  consisting  of  four  dynamos  cupnl  ^  i  t  ^:iving  OUO  amps,  at 
liK)  \olls.  Klcetricity  will  be  M«d  for  ligiiting  and  for  driving  the 
ventiUting  fane,  luotors  for  amnumilioa  hoiit  wincihao,  coal  iioiat 
winches,  and  the  after  capeian.  A  oooplele  inatallation  of  el ec trie 
MU  will  alao  bo  pnvidea. 

Bpooa.— It  bai  b««a  daeidad  la  irednoa  tha  eharge  fram  Jan.  1 
for  eloeuic  current  fur  pilvata  llgfatiii<f  botn  9UL  to  fi|d.  par  nntt. 
For  currctit  supplle^l  to  am  lawpa  Cmf  OQtaida  fighting  the  cbaiga 
will  be  reduced  to  4d. 

Bxhtbition.-  Under  the  nuHpivv*  uf  the  Kdiuburgh  Mcrchanta' 
.Associtttiiin  a  meeting  wiu  held  nl  Edinburgh  last  week,  luid  u  pro- 
poAol  to  hold  an  exhibition  at  Kdinbiirgh  in  UK)?  was  approxcd. 
Th"  opinion  «  iv<i  expr<fii..>cd  that,  although  fnri'ign  exhil>il«  would  l>e 
elii,-!)  '!! .  tlj.  I  \  li;;>itiuii  should  be  illustrative  of  the  po  i  ui;>  U.'  by 
Scuiiiinil  since  tho  Union.  Further  uieetinga  aro,  to  be  held  and 
KdinbiuKfa  Town  Conneil  are  to  ha  aaked  to  giTo  ttia  project 
tinonciol  aid. 

Fiji.— Telephonic  communication  exists  between  Sma  and 
f.ivulokn,  a  distance  of  12'i  miles,  via  Nansori  and  lln. 

QlaagOW. — Thi  Ciirp.ir^aion  upprovcd  mi  Tiiiipsday  last  the  draft 
tramways  provisional  order,  which  provides  for  the  construction  cd 
astanaioaa  of  thaltnmwi^a  bom  MaijfhiU  to  Cannioihqm  ToUi 
bou  Banaeboia  to  BallUagtOB.  Dmn  TdlCnm  to  Uddkigitan  and 
trou  E^tan  Btridlt  to  Banhaad. 

Oattm.— The  Coonoil  laat  weak  oonaidorad  an  «lbr  ftw  Man' 
Chester  elertrieity  department  to  supply  oro  lampi,  atandaida,  Ao., 
for  lighting  Uydo-roiul  luid  to  inpply  current  for  ■tma  and  inclndO 
thecottultholaaipa, te.,  intbechaiigo  foreumnt.  Adapotation 
was  appadntad  to  intarvlew  Hanefaaatar  BlaetiicUy  oomnittoo  and 

Import. 

Qnatamala.— It  is  stated  that  »  line  of  vU-ctrio  ■'<trcct  tmmways 

i<  '.n      piftfi'iliahf  il  hero,  inirrciit  b«ln(,'  ol.tt«ii«i«'d  fnnn  witpr  x>tiwer 

Jil.lti:.      The  H!iLtiv>r3   i:f  to   be   iiilllll'.i'   -ili.  ilL  -ilf  Iiom 

1 1  miU'iinUji.  i  lie  7  milt  ii  of  Hingle  track  line  which  now  exint  liroof 
a  primitive  character  and  the  cars  are  niule-drawti.  Sonor  Hicanlo 
KcheN  cina  is  general  manager  of  the  tramway  compuiiy  in  tlus  city. 

HammaiBmith  (London),  ~The  lorough  surveyor  baa  been 
instructed  to  oirrj-  out  by  dinict  labour,  at  an  estiuiatod  eoat  of 
i-'lOO!.  tha  oieavationa  for  tha  ionadationa  d  the  beehn;  bouaa  estan- 
■ionoitba  alaatrfciqr  work*. 

HiraMr.— >Tlia  Council  will  oppose  the  powar  biUof  the  Char 
Okota  k  Sttand  Blaatricity  tiupply  Corpn. 
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How.— IJwt  wwk  »l>e  Council  rouolved  to  oppose  any  application 
(or  an  eloctrio  liRhtinj;  order  for  any  portion  of  the  burvugli. 

IlUaftoa  (Loodon).— Th(^  Finance  conuuitt««  l>nvc  approved 
eatimate*  for  £4,000  for  providing  and  lavit  ^'  liifh  t»n<i!>m  4is?ri 
buung  maiiui  in  the  Newington  Green distru  t .  t'l.O'ii)  f  ir  t\ti  inlini; 
liphtirig  tvnil  priwor  mnirm  prinripallv  to  bii[:[i1v  i  iini  iit  for  iighdng 
tv.hc  sUiiiiiti«  ill  V.iik  r.Ki^l  1111.1  c;iH.  <pir_-nn.:i,  .uui  iri'lO  for  main 
extr^l'^ioll^  in  Hii;liliurs  cn  --ieent  ami  CiiltHioiiiftii-rnftd. 

piihlii:  libiiii  v  is  to  be  wired  for  the  electric  lighL 
KUm&niOCk — On  Snt,;ri1ay  Ifist  (h»  plpftric  lisjhtiins  »i>d  electric 
triunvv.\y  uinitrliikiiiu's  (.if  lix-  Ci'Hi- •f;Ui;i:i  wi.-c  if.nHijiii  iUi  il,  the 
ceremony  htinp  portorinvii  tty  LordHowftni  dc  \V«id«n.  It  laover 
live  yciir-  liiu  r  muvcmontwas  firat  made  in  the  direction  «(  ranply' 
ing  electric  light  and  power  in  Kilmarnock.  Tbo  IViwb  Oooncu  in 
Mi6  mn  iwied  to  give  their  conMiil  to  m  privote  eon^y'*  appli- 
Miaa  Ar  pomn  to  supply  tho  bough  with  ebctnc*!  encr^ry. 
AflMr  fmitnHtiOTl  with  ^^r.'  Wm.  Auiot,  of  Olat^ow,  the  Cor- 
pontioa  docidod  Ihem-^'  l  ' >  ^  nj  uiidcrlnk>«  the  mipply  of  curri-nt, 
and  a  comnutteo  was  foniicd  to  take  the  matter  in  hand.  Mr. 
\V.  A.  Bryson  was  fub»pf|Ucntly  appointed  engineer  to  th«  Corpora- 
tion, and  plans  «tii1  spfcifjcMunw  were  prepared  ;  but  in  rfl<i^<^i]iif-nfp 
o:  •-lif  ontl^ix  iiiv(il'.i-il  till-  M-lu  nicdid  not  find  £av:i,;r  ivl  :}'<■  lime.  A 
propowal  for  coiiibitti;U  elMtiic  lighting  and  trauiwasx  ai)il>»>i:iui:iitl'. 
came  under  diacusaion  by  the  Corporation,  and  Dr.  A.  li.  Vi. 
K«an«dv  wa«  culled  in  to  advise.  After  full  euiuudr-rattoii  the  joint 
midiitaiEiilc  «m  pnM!e««led  with,  ill  apite  of  iiineh  local  oppoutioii. 
Fublie  daotrie  Ughting  wna  actuaUy  inaagnratttd  at  Kilmarnock  on 
Kov.  n.  and  now  ihul  tho  olwlric  trHtnwiiyit  are  in  operation  tlie 
Corporation's  prujcct  may  bt?  isaid  to  be  complete.  Mr.  A.  H. 
Burbidgo  was  appointed  by  Mcsnrv.  Kennedy  «V  Jenkin,  th'-  rr>n. 
suiting  engineers  to  the  Corporation,  as  resident  enginwr  icr  tin- 
Work,  attd  ho  haa  been  eminently  ■.nfvri^fiil  in  pii^^hiiig  in  itt  i:, 
forwanl  aJid  securing  the  compit  ;i(iA  nf  th-  c  .iiLr  n  t-  in  r^  i  ■  i  l  •.'.'.m-. 
Kitrly  in  the  progrcBS  of  the  worku  Mr.  iiurbidgu  was  nppomtecl  by 
the  (.'orporation  to  the  post  of  burgh  electrical  en^inoor  MM  manager 
of  the  tramways,  and  continues  is  that  position.  Tho  eomfainod 
lighting  and  powar  atotkn  nad  tnunear  diodo  wo  fitaiito  ■*  Biceor- 
too,  on  the  river  Irriao,  and  hftvo  bom  noetod  tmm  tha  plono  of 
lifr.  Stanley  Pc«eh,  who  has  b««n  rotponMble  for  many  similar 
groupt)  of  electricity  buildings  in  various  ports  of  the  king<loin. 
A-^HMinti  il  with  Mr,  35,:rbi'Jge  in  the  engineering  portion  of  tlie 
vorks  cm  Mi  s-ir^  Kunm  Jy  &  Jenkin's  behalf  were  Mr.  U.  Haikee 
and  Mr.  1'.  Vu^h,  the  latter  acting  as  permanent  way  inspector. 
The  contnicttirs  fur  the  works  include: — 

BaJldings:  Mr.  C.  Fairweather,  Jud.,  Kilmarnock,  with  Mr.  C.  Stewart 
M  elerk  oi  the  works. 
Ttaok  work  :  Dick,  Kerr  *  Co.,  with  Mr  J.  B.  Tarllng  in  cliar^c 
0«rlir»a  e<iolpment:  R.       Itl.wkw.CI  .1  fn  ,  with  Mr.  H,  L.  I'aws  m 
rcprtwcntativi'  (^isKioeer. 

UabiM  ^Iwtb  lighting  and  traction):  Callender's  Co.,  witli  Mr.  A.  0. 
BL  John  l>ixon  as  represcotatiTe  engineer. 

Station  and  ear-shed  lifting :  Cox-Walken,  Ifailington  and  Edinburgh. 
Tho  totol  cost  of  the  oloomo  Ibiitiag  portion  of  the  scheme  is 
esthnated  at  about  i8T,000»  ta&ot  the  tramwoye  at  £-12,000.  The 
plant  oomprises  Qellise  engines  coupled  to  dy-nniuoa  of  Dick,  Kerr 
*  Co.'s  make,  the  condensing  plant  being  ot  the  Mizrloeo  Wataon 
Co.'s  luanufactore.  A  battery  of  Tndor  acouninlatom,  eompriaing 
eellw  of  a  total  of  'MO  ampere-liours'  capacity,  is  installed,  ami 
the  pitinl  includes  a  lU'i  tube  (ireen  economiser,  and  twj  ^V^Jlr 
dir«cl  n  tin;:  piimpe.  Tho  pipe  work  Iiuh  b:  f  n  suppUed  by  AiU  ii  .'v 
Co.  (Luiidoiii.  the  cars  by  Ilumt,  Nelacn  &i  o.  (Motherwell),  and  itie 
inctor  cxiuipment  for  the  curs  by  Witting,  Eborall  &  Co.  (Ltondoa). 
11  out  of  12  of  these  cars  un  order  huvu  been  dcUvored.  Tne 
inangnmttoa  waa  oMried  oat  witbout  bitch  of  any  kind. 

Kltltealdr.— On  Monday  the  Town  Coimoil  agreed  to  iocreaae 
the  aaUry  of  tho  Innrgh  onotrioill  angillMr  (Mr.  O.  F.  Francis)  to 
£S00  per  annum,  with  panniHioDtotdn  pi^ils.  The  reeomiucndn- 
tion  of  the  Tramwajra  ooauniHee  wm  tmt  tb»  sahtr;  he  incrtasad 
to  £  100  per  annum  and  tiist  tbo  pcomitiina  paid  bgr  popUa  bo  paid 
to  the  town  tn^iiry. 

A  poitiou  of  the  tramway  in  Weoix  i:.ru  lil  n  tn  h-  ikmlO- -i.  'I  in 
agreement  with  Mr.  Wemysa  for  the  construction  of  tramways  from 
I .  v>  i.  tn  Kirkcal^yhoa  Men  adjaatod  with  <ha  aaeaplionof  two 

iJiiiiL)]'  niu'-tt  rs, 

Liverpool.  -  .\.  ^pi  l  inl  m-  )  lin^,-  of  Ihi  Cilv  (■  .■,;nc:l  \Vii<  h. M  mi 
Monday  to  consider  tliu  gutiuiat  |>o«t  ur»  bill  tu  bu  prownted  to  i'at  - 
liaiiieni  nasct  aeasion.  .\niong  the  cIiiudcs  is  one  dealing  with 
repayment  of  tnooe^'s  borrowed  for  tramway  purposes,  and  pro- 
vidin({  for  tho  appbcation  of  tho  sinking  fund  principle,  already 
adopted  for  tho  Corpocation  alectrio  lighting  undertaking. 

Tat  tnmwajra  bill  ior  tbo  aooitniatiaii  of  alaetrio  tramwaja  in 
Wabdo-on-liha-Hlli,  Wort  Darby,  Boodo,  Ttealieiley,  fte.,  was 
approved. 

laOgrOBO  (SpAia).— >An  interesting  plant  for  lighting  and  power 
distribution  is  being  constructed  in  I.ogrorto  by  ^Ir4-r?.  .Irsf  k'-n  \ 
Phillips,  and  will  bo  ruady  for  opening  ubttlt  i  V  ■  i  .lU >  m  o.  I  h. 
works  are  owned  by  tiie  Elactnt  Uec^jo  iiogroi'io,  and  arc  on  lliu 


altematiiig-curr*nt  nv»tem  with  tr: km  pii  n.'  k'  ""'"'  ''  -  The  now 
thr«e  phas<>  t'lnnt  now  being  arcclod  tti  kilometres  diiWant  from  iho 

supply  st^ti  r.  1-1  F  ogroAo,  is  torbiaa-driTOtt,  the  head  ol  water 

available  \h.nig  Ui'tii, 

London  Ooantf  OonacU.— .Vt  Tucadoy's  meeting,  on  tha  tMon- 
mendation  of  the  lilducation  cuuiuiillee,  an  oxpendStnre  of  4494 
was  sanctioned  in  reeport  ol  tho  ittHallatinn  of  eUetric  Uj^dit  and  the 
provision  of  eleelrieal  tads  Ibr  Shoredileh  Technical  InstiiuU-. 

rrrtiiufdyj  — The  Highways  eommitti*  aubmittfii  ri  ler.h-.hy  rc\mt 
dealing  with  the  contracts  for  continuoun-ounent  «ni1  Ihrcf  ph3=.:  clr. 
trical  plant  Th.-  cnrnmill.  ff  slatsil  t^it  nnfler  ihe  iertnn  t>I  line  apeoifiea- 
lloos  lor  tJiij  1 11^:111.:  :■  si:[>pli.'d  tho  cor.tr.vi'.i.'i «  were  entitled  to  a  bonus  at 
Um  late  ol  £300  per  lb.  (or  tvui^  iwund  or  traction  of  a  Douod  by  widen 
(llf  tiiMn  aenaamplion  of  each  engine  fril  short  of  341d.  per  k«.-hour. 
It  bad  bean  ieand  that  the  engines  supplied  by  Messrs  X>ick.  Kerr  A  Co. 
consumed  -M'SSIb.  per  kw.-hour  ut  lui)  hni.!,  uml  tht  mntr»r-tnr'i  w»r. 
tberefon  enUtled  to  a  bonus  ot£-i.>'>  u-t  mcV,  <  (  lli--  tuur  cn-mr^  ma^iin; 
a  total  of  i:i,OHO-  A  small  unex|>ej»i*a  balanoe  was  available  tor  pajing 
part  of  tlie  bonu^i,  and  the  Council  a«Teed  to  tba  f^BMat  e(  tha 

K  Ml  I  men  Jar  Curt  —The  HiKhwaya  ooaiultlee  reeaaMMOMi  the 
eipeoditOMOfM^OO  on  100  "Mengarini  "  roof  enven  th- tmmwsy 
cars  from  MlhlM.  Von  Jr  Co  ,  owners  of  the  pat-  ni^  A  rnyuliv  iil 
£  1  for  p«ch  ooT«r  would  ha»a  to  bepaid  lotbat  tirn>,  the  actual  work 
cf  c  jn.;iri.ctii:iK  being  dfloa  bf  tiia  OtonU'a  own  alaS.'^^onHdantlOB 
aiiiDurnsj  ior  a  week.  ^  .    ^     ,  . 

London  Ehetrk  lAgMnf  Mt»*  JM,  JSO^Jklopert  of  the  Board  o 
Trade  upon  theagresmiatlBdarttia  aalMadobatwaanBattcrseaCooncU 
and  the  Cooato  ot  Londea  Bleitiio  Ughtfaig  Co.  w  enbmitted  by  the 
B^wayeeewnitlea.  TbaBoaidotTlredehaaeenllaBedtheigiesnMnt. 

Lavtb.— On  'Tneeday  tho  EU  ctric  I.iglitin:.-  committoe  rerom- 
aumdcd  the  Council  to  acquire  the  James-street  site  for  eleetrii^ity 
weirlie,aBdt4ipatdown«teaiiii.4riTen  plant.  The  matter  is,  however, 
to  be  dealt  with  bgr  the  Coiuieil  in  eoounlttee. 

LndlOW.— Tho  Town  Council  will  oonscnt  to  the  grant  of  * 
proviaionnl  order  to  a  company  provided  the  Corporation  have  the 
option  of  paidiaaiDg  the  undertaking  in  20  years,  that  the  npctiini; 
of  the  atreele bo  done  by  the  borough  surveyor  at  a  fixe.l  i  lim  ::  , 
thnt  ihf  rompnnv  consnit  the  C«rp'>rati^n  to  the  poaition  of  tlie 
rub:,^.  .V.-.,  miii  VI  ,t  to  eroctaiiy  ..M  rln ml  -a  n .»  without  first  obtain, 
iiig  pL-rmi -^iiiji  iif  tliu  Corpomtion  ;  tha  price  to  the  Corporation  for 
electric  con  Liit  f n  public  lighting  to  be  4d.  per  unit,  but  should  the 
price  be  rvducuil  to  id.  lor  the  general  public,  then  the  price  to  the 
Corporation  to  Imj  re<luc««1  .n  pr(>p..i-....ii. 

Metropolltu  Aey  Ituna  Board.  '•  'a  Saturday  the  Hoard  decided 
to  adopt  for  lighting  the  Eastern  Hospital  and  AmbOlanea  Station 
the  alternative  system  of  charging  otferod  from  Jan.  1,  MM,  by 
H  ickaay  Cwmoil— viz.,  7d.  per  unit  for  lirst  hour's  mpply  per  day 
.1  the  nwiinmm  demand,  and  Id,  after.  The  enriiie(K>IS-auBf 
reporteil  that  the  i«loption  of  this  scale  would  eftTO  40  par  OWt.  OB 
the  amount  spent  !it  pre^^ent  for  current  ataHat  rate  of  4a«  per  ttUlt 
Htibject  to  10  per  eeal,  disoooutk  <_     •  • 

It  was  resolved  to  iBvite  tendarafromabaelaetad  iirauliir wiring 
Belmont  Asylum. 

Mexico.— yeftor  T.  E.  Ramos,  who  has  libtimn  1  a  i^jnceseion  for 
tho  construction  and  worl^in?  nf  %  luiiron  i,-:m>;'!  r  iilraed  firom 
Ilminctna  (Yucatan)  to  i-ii-.i!.  Ku:.  ri.l>n,  -.ini' r  'If  r-.iim-' 
been  jimnt-  d  public  telegraph  and  telephone  privileges. 

Manicipal  "NkffimKf.—lA  Olaagow  Cilgr  Conned 
Thursdav  last,  ..... 

Mr  Ojuv  moved  approval  ol  ctaiife  W  ot  «he  0«y<«rtlen'>  dwlt  pro- 

viliional  order,  1!M)5,  which  rends  as  follcwi  t— 

The  annual  value  ot  all  ondergronnd  or  overhead  lines,  pipes,  eaWes, 
or  appamlaa  belonging  to  the  Corporation  for  the  supply  i>f  telephonic 
c  jn-.imni.  iitiori  Dr  rl'drieal  energy  in  th*  City,  nnd  In  any  burgh  in  or 
•.lii..iil.;li  Av.ii  h  ill..  (:M:)^^ralion  have  laid,  i.i  :ririy  li'  ..iilitled  loM.Slirll 
liuef ,  iiipes,  cablw,  or  'appatatoa  shall,  lor  ilie  purposes  ot  all  asssM- 
mentoleviaUa  in  the  CUfoi  andi  bnighe.  be  beM  to  Iw  o^teartb  ot  the 
annual  Dalue  thsteof  aa  entered  on  the  teloailon  raU  far  the  Cl^er  eaek 
burghs 

Bailie  MriiiiAV  opposed,  on  the  ground  that  ili'i  clau,<'  -ubaidisol  trom 
tb*  rafps  thr  tclff  Viooe  and  elm'tricity  departnHr.Ls  tv  the  c\l«nt  ol  three* 
(iiiii  llK  -1  their  proper  tttiation. 

.^[r.  I  \\\\  ■  nLii;i  n  was.  however,  carried  by  a  large  majority. 

Musselburgh  The  local  electric  tramway  »  and  electricity  works 
wi  re  opt-iu-d  tor  tratUc  on  Monday.  The  electricity  supplv  statioa 
and  the  tramwaya  havtt  been  erected  and  oqii«ipcd  by  the  Natiooal 
Electric  Conatnimon  Oo. 

New  MaldM.-'A  leeolution  of  «he  Crandl,  paased  on  Nov.  I. 
directing  tho  Klectrio  Lighting  coanutteo  not  to  fiirther  eonsidor 
the  subject  of  electricity  supply  until  tho  Council  should  h.i" 
deciiled  ujioti  it*  policy  in  regard  to  tho  matter  has  now  been 
rescinded.  At  the  lant 'meeting  ot  tho  Council  Mr.  CHenn,  on  whoei- 
motion  the  fonuer  n-solution  was  re»cit»ded,!iaid  that  several  electric 
lif;li(iin;  coinpunicM  were  inierealing  thcutaelres  in  the  district,  and 
it  V  >  time  tho  Hiibjoetabottid  be  taken  into  aerione  considerauon 
h-.  till  i-omutittee. 

Newcaatla-on  Tyne.-  l  m  ;  ?  half  year  endeil  Sept.  'B  the 
Corporation  auditor  (Mr.  T.  Itovvdcii)  status  DuU  the  balance  01 
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tramway  income  ov»r  oxponditurc  wa^i  t"^,411.  Ssi.  5d.,  subject  to 
Bdjiiiitij]*^nt«. 

floU.riii;  stock  >li  .-jll  af?jTiitc<1  ly  -.v-^iing  ntT  tn  rrwrtim  «uoh oxpondi- 
lurc  uiiiliT  thai  heivil  13  uti-.ilj  ti -t  rtft, u-iiitily  tje  Lv>ii-ic)cred  to  have 
incmuMid  the  tkIuc  of  the  aaset,  and  in  regard  to  dcpraciatioa  oo  iiro- 
vinoa  baa  baea  maida.  Iha  tital  woflipH  warn  SmjUO.  8a.  M.,  aiad 
aftvr  paving  all  cxiwiuaa  Uia  talaiHW  ma  £84i814. 17a.  IiL  Intanal 
Rh::riTb<><{  i'lG.Ha'i.  Vis.  Id.  and  ainkiDK  land  £14.995.  18a.  7d.,  Icarii^t 

Northuniitoa  lattitnta.-  -  Wo  \  o  tdM- whore  n  report  nf  tlie  pro- 
cc«din)fs  at  tho  iiniuial  con wntfty  tone  rtml  iliiitribulion  of  pri/ca  at 
tbo  Northampton  Iii«titut«  on  Friday  last.  AnjfHtfrst  other  in 
tori'sting  itcuiB  on  the  pmip-fuuiiie  on  the  ooi-im  if.  wii*  ;k  (liMiimi 
slration  in  the  suinnuiiv^  baths  of  tlie  Middieton  svaleiu  ut 
nubniarine  navigation,  the  salient  feature  of  which  is  tliat  vessels 
aru  prop«Ued,  iuipelled,  directed,  rontioUed  aud  governed  hy  Am 
MiltMet«d  hjt  ptuw  moven  (cnKinM  «r  BMlttM^  in  imh  fatliion 
ibat  (hoy  can  tBovtt  in  any  way  in  iha  Knid  In  wliieh  tltoy  arc 
immertMMl.  Th«  fins  nrv  a  new  inHtniiiu'nt  of  impiiUion,  invt  nti'd 
for  the  pnrpoKd  of  ennlilint;  a  v4>«m'I  m  be  navigated  in  tri  dinn-n- 
■ional  spare,  the  strrcw  ttpini;  only  tlK^-il  for  motion  in  two  dimen.nons. 
It  is  elainied  (or  the  Midillcion  !i>'Hteni  that  vessels  constructed  on 
(Ki-i  prinriplff  are  cimipletety  navigable  under  water,  can  move  m 
i<ny  iliLt  rtiLin.  and  can  be  of  any  required  si^ie.  ( )tlier  particulars 
were  av.4il.^ble  on  the  occasion,  and  the  detnonttration  proved 
extreuKty  interesting. 

Obitnuy. —  Mi  .  Wm  Ashmoro,  who  40yfar*n);o  fi>nnde<l  thf  firm 
of  AAhniorc,  Bt  tw.  n.  I'l  \  Co.  U.td.K  el<clti<Ml  ajid  niorhann  ;il 
i  iiKint  ers,  of  Stoelnou  iJii  Tei  i<,         nn  !»cc  H  at  th<>  ajje  iif  7H  vears. 

The  death  occurred  on  Satnt  iin  i  f  Mr.  Itotwrt  WatHoii,  National 
Telephone  Co.'s  inspector  for  lllackpool  liistnct,  who  was  funiiLrly 
naoafM  af  the  I^rtutm  Exghanni. 

Tho  ikaUi  ia  annonneed  eS  Mr.  Nomun  E.  ItMrMU,  lf.8e.,  on 
the  l«<'hnicitl  HtaflTof  the  fastner-Kcllner  Klvctrolytic  .Mkall  Co. 
l)i-CfA»f<l  wiw  only  20  years  of  ape. 

The  dauh  ia  alio  aiuKMuiMd  ol  Mr.  J.  M.  Inrin*,  tolagnph  «agi> 
new  Ht  iBTanMM  «iDM  1896. 

"Ml  Mall  Wlfflllat.'*— Tfak  buiou*  fabUtMion  bM  now 
joined  tho  lini  of  M.  UttKAslnM,  and  win  oManMUM  th»  ntw  mHm 

with  the  .Taniinry.  IW),'),  i«»U(',  wliicli  will  Mmlnlai,  oiuondst  othar 
vnhinbte  content.",  a  cottlribuliuu  from  Mr.F.LcOtOn"  U.  UatveliB 
Bortiwlot,  HcientlA  and  I'hitoaophor." 

Mia*.— At  lb»Ibaraa|;h-atrM>t  (London)  on  Wednniday  tbe  Bt. 

James'  and  Pull  Mall  ICleclric  Li^nt  Co.  was  summoned  (or  per- 
mitting walvr  lipnted  to  170  I",  to  tlow  into  the  public-  si-wer. 

Mr.  Nor-'f'.  who  itcfended,  did  not  di.Hputo  the  (sets,  but  arced  that  as 
the  oompsny  li  ij  now  airanged  to  prevent  any  rtcurrence  ol  the  trouble 
a  very  umaXl  hoe  ittould  be  inllict<Hl.  I'iiiea  ainouiitlDg  to  £!>.  19>.  (on 
80  sumnionses),  with  iO  Kulnens  oo6ts.  vcre  iin[K'h>  >l 

PntontatiOB.  -The  members  u(  the  stall  iiod  ctiiployt's  of  the 
CanlifT  ilectricily  and  tianiwayn  dcpArtin«'iitx  hav«  pn-Kctiti'd  the 
deputy  vlMtricttl  uiigluoer  (.Mr.  J.  I'.  Teik.-wl<'l)  uith  a  gold  wst«h,  a 
oMo  ol  eullary,  ten  on  bu  dMartur«  to  take  up  the  poeition  of  obief 
engineer  andm«na(r«ir  of  th«  »Wlrieity  mipply  and  tramwajm  depart- 
ments  at  rniitypri  lil. 

BnblMr  SnbatitUte.— Several  of  tlui  MuxivttU  juurnnU  refer  to 
tl»valno  of  a  plant  called ''Kinuraio"  (or  pnidneinKn  ii  rirutc  (or 
rnbber.  and  Sefior  L.  C.  Agtum  alatoa  that  tb«  t  imji  uiy  with 
which  ho  ii4  connvcteil  (I.a  Anglo  Mexicana  S.A.)  havn  made 
numerous  eipcrinu-iitH  in  exlnu-tini;  the  guniniv  snlniance  which 
this  plant  contains  and  in  tran.>>foririin)(  it  into  rubber.  I'atents  have 
been  obtained  and  a  smalt  factory  e:<tabli^hed  at  .limuleo  (CoahuilaV 
The  ere  tton  ri(  other  similar  factories  in  »imw  o(  thf>  fronti.  r  'ilrili-'i 
o(  M.j\;i  M  1-  under  consideration.  Consiil'  laL  i  i'.tpa  il  i»  Miia  t.i 
h.iw  i'  h.  <  n  uivestcd  in  this  enterprise,  and  largo  contracts  fur  the 

I  :       ;  the  product  from  gnavule  have  been  entered  into. 

BeTOnoikf.  At  the  liwt  im  rtin)'  of  the  Council  the  clintnnsn 
(Mr.  A.  Ijlnrie.  J.T.)  aiiti  .uni  ' il  jhat  the  local  electric  li-Iiti: 
Company  rcfiuind about  A't.UiKi  lu  mnkv  n  start,  and  be  and  mmttu  r 
citizen  had  ifuaranleid  l.'I,(H>0  each.  pro\i<b^il  two  ntliers  woubl 
snaritotec  a  Uke  aiuouut.  U«  wa»  sure  elt  ctric  li;;hting  must  ootue. 
Tho  Boaiid of  Tkada  hnvo  OKtonded  the  time  for  makinj;  of  tha  dapooit 
ytmaribad  by  oae.  8  of  Ibo  Ijevenaaha  (IVOR)  order,  for  ais  nnwitfax, 

nwAtU, — Tlio  Tramways  committee  haw  decided,  a-<  an  ex|>cri- 
mant  for  one  year,  to  treat  the  Accident  i>ub-i;ouuuiU«:i>  nx  an 
fatwanoa  company  in  maUan  of  accidoata  u>  muj^y^  0*.  per 
caot  beiBK  paid  by  the  emMmitt««  on  tbo  dopartnient'e  total  wag.  :< 
naeonnt.  It  ha.'-  hI«o  been  dccidcil  to  moot  all  elaima  by  third 
duties  out  of  iraiiiv*  n  .  s  revenue. 

At  \V«dnewi»v  ' .  lu'^  ■  in,-  .if  the  Cirivr-rnrinn,  On  lh«  prc*«?nt(llion  of  the 
roinntes  of  li  ^-  Trunr.m.  ■  n  n.T  iiiirp.  C.ianeiltor  Whiteley  moved  an 
amendnMnt  that  a  conductor  bo  paid  on  joining  tbe  service  6<i.  per  hour, 
and  after  1'2  months'  attiaiactary  larvice  r>}d  per  bear.  The  rccom- 
insndations  of  the  comnittM  were  that  on  jcnning  tbe  aanrioa  the  amount 
abeold  be  tid.  nai  boor,  eilar  six  monlha'  aatlifiotory  aMnrlae  Sd.  and 
aftv  »  fanthir  iViaontha'  ntlilaolaiyaarviaa  «H.  por  boor. 


Aid.  Cleoo  aaid  there  wae  n potnt  bapnnd  which  the  tramway  under- 
taking could  not  go  in  the  nutltir  of  mcaa  i(  it  was  to  be  a  eommareial 

sueccRii.  unJ  llity  haJ  now  got  to  the  straininp  iiiiiu.  If  iimrfjissd 
llniincia]  ri'spon^iLilily  u'tt«  placed  upon  tbe  iln^iartiiifiu  ihcv  tjti;t»;  c<>n- 
eider  their  positloa  In  ShefilaU  paaaengers  were  carried  looKer  distsnoa* 
thanaaywamlatheMonbylorlboeanioneatp.  TheaaieadnHntwu 
rejected. 

c^unoOlor  Btnaall  baa  bato  oImM  ohabnaa  at  the  neeitk  LUt 
committee  ia  plaae  af  AM.  BtyiiiBK.«ho  baa  been  obainaan  for  »  nomW 

c(  yeans. 

8t.  Paneiaa  ([iaadoiii-~Thc  speciiU  committee  appointed  to 

dp!tl  with  ninttrr*!  iiri-jitij;  ('ttt  n{  thi>  action  "  Calwell  luid  ntlii^rs  v, 
St.  I'ani'.'.'is  (  ii-;iK'il  '  hii\ti  r-.  piT'.i-.l  that  .they  an'  iiiinhl.'  to 
acquire  outalandijts  int«re«ts  of  property  in  Great  CoUe^e-strecl 
abutting  M  th*  Joctekiljy  ynakt,  aa  tha  oanam  ink  aioeiaiva 
prices. 

Salfaid.— Tho  Ileaton  I'arkexten-..  u  of  ■.'r;eCorp0nrtl0n'8ilai!icie 
traniwnji*  was  opened  for  tralHc  on  i'Vidny  last. 
Sooth  Afiica    I'letermnriubnif  alectrietramwaya»eia  lonnelly 

opeiiwl  (ortniilic  last  luoiith. 

Booth  Shields.  The  Town  Cout.<  il  l>:r.  .'  ro<olvc<l  tomunicipili>.< 
the  local  tramwayii,  and  will  ooiniiniiKv  llu  work  of  rccoimtrutauii 
at  an  <  :iHv  iliit*.    Tenders  ur«  to  be  invitwi. 

Btnita  Bvttlemaata.— In  a  report  on  the  trade  of  tbe  yc»r  for 
IVOK  at  tho  HtraiU  Kettlemento.  tha  Qovomar  (Sir  John  Andacson) 
8tat«a  that  all  telephone  roaterinla  naed  in  Sinfapore  are  imported 
:'roni  ILol^nm,  the  service  being  tho  propeity  of  the  Oriental 
l  lit'tric  Telephone  Co.  Tho  telephone  service  in  I'enang  ( l*i7 
iiiiltiM  in  length)  and  in  Malacca  (,lMd  miles)  is  owned  and  worked 
by  the  Ooverniiienl. 

Tramway  rails  and  frsmwuv  nmleriivln  irt  iiw  in  Singapore  are  of 
(ionnan  mannfnctun  .     1  h<'  i.iliu'  nf  i'ih  r'.cd  metal  iiianu- 

factur«Hl  goods  (or  ItKW  was  nearly  A;i,UOO,lX»lt  ulurlmg.  an  incr<-iu«> 
of  r272.«)0  for  ISK«. 

The  Singaporo  Tramways  <Lul.}  have  couslructed  a  considerable 
portion  of  their  track.  Standaida  hava  boon  areoted  in  many  af  the 
principal  thoroughfares,  and  tha  work  of  eieetioD  ofthapoworatation 
IS  proceeding. 

I'enang  Municipality  has  made  good  proRreae  vith  a  aobenw  for 
tbo  lid^ting  of  ttaori^  Town  by  electricity. 

MnttfMI-OB*AfW>— The  Blrmin'.;ham  Installation  Co.  havo 
completed  an  ngropiiient  with  Slrntfonl  on  Avon  Corporation  (or 
the  transfer  of  (heir  provisional  order  an<l  [K>uen  to  tho  company, 
and  this  now  only  iiwait-*  p-irifirmnEinn  Hy  thf  H  tnrfi  uf  Tra<lo, 
which  was  api'lu  il  f  ir  m  .NoMMiilu  t,  .Mi.C.  li.  I nl.'Kc  will  Iw  in 
residence  in  Stratford  on- A  von  fur  carr;.  out  tJi.  nmli  tlaking, 
and  the  company  will  have  offices  in  Slratf  id  rm  Avon.  It  is  not 
expected  that  the  speciticalions  for  the  pluLul  n  jiui  .d  v,:ll  ho  ready 
U-fom  March. 

Bwauaa. — \l  tllo  oud  u(  NuVMuber  there  were  HhO  customers  uf 
the  elaotricHiy  dnartnunt  and  tha  aqnivalent  of  BHJueO  H  a^pklanipa 
was  eonneeted.   Holon  repreiented  478|  n.r.  The  •peAlflcationa 

for  lighting  Morrixton  district  are  completed,  ami  supply  will  bo 
given  on  the  high-tension  single-phas^f  system. 

At  a  special  meeting  of  the  Council  on  Toeadny  the  Dotporation 
approved  tho  Ueneral  I'owers  Bill  wliich  is  being  promoted  for  tlw 
acquisilien  of  tho  local  tmirnvfiv",  flic. 

Bwittarlaad--  In  a  mjiort  .>ti  ihu  trade  of  Switzerland  for  lUIIlt  a 
li^!  of  nrtfflnn  is  given  in  whicii  It  is  considereJ  by  the  British  com- 
Uii  i  rinl  n-i  iii  in  that  country  (Mr.  -T.  C.  Milliinmi  that  greater  scope 
uii-i;!.  (ui  i.ritish  trade,  .\mongst  these  articles  are  electrical  appa- 
ratus, glassware  and  domestic  machinery.  Thi-re  has  be'cn  a 
stfttii^rfirv  .li  tiiind  fnt-  oh  -frical  apparatus  from  the  I'liiteil  King- 
ihiii)  ;.    '  .  f  I  !  ■  . .  :  1  >)wit/,crland. 

Trato  Lighting  m  ludia.  -At  a  uivetiug  of  the  Ua^at  Imiiaii 
IVninsnla  Hailino'  ^  "  Mondajt  Uw  onidnaatt  (Sir  Andrew 
Scoble)  said  tha  couipany  luid  at  last  sneceeded  in  owaiaing  the 
sanction  of  tbe  Qovecaiuent  for  a  tTMil  o(  tiia  electric  light  on  some 
of  the  mail  traine.  Thry  lUso  hail  on  llw  atoeka  a  motor  cor,  wbieh 
they  intended  to  try  exf><>riiiu»ntally  on  some  of  their  feeder  lines. 

Tramways  in  the  City  of  London.  The  Streets  committee  of 
tlie  city  Corfiorution  hn\e  dcriilcd  to  adjourn  tuitil  the  New  Year 
the  further  consideration  of  the  application  of  London  Cotinty 
Council  for  saiiction  to  ilieir  propo- nl  cnniie?iing  the  pre^^ent 
tramway  termini  in  Itlackfnars  road  .md  i  -ijuinster  lliidgcmail 
bv  the  conslniction  of  double  track  trauiwan »  uver  lllackfriars  Mini 
AVeslniin-.i !       ifji  i  mi  l  a!  ng  the  Victoria  Kmbankii.t -it 

Upton.  Un  Wenincsday  the  chainiian  of  the  hirKeiihcnd  Kkc- 
tricity  eotumittcc  (Mr,  M'(iaul)  announced  that  the  cables  biul  Inen 
laid  to  Cpion  and  the  e<|uivHlcnl  of  H  c.p.  lamps  wen- cimiici  U'.i. 
The  following  Male  of  charges  hiw  b.  iiii  I'ucd  for  elecliii-  l  urrcnt 

Oct.  I  to  March  31,  M.  tor  lirst  li  hours,  i'kI.  for  M-cnnd  H  liuiira,  and 
HA.  after.  April  1  to  Sept.  'M,  ttd.  lor  first  }  hour,  Cd.  (or  itecond  i  hour 
and  Hi.  after. 

ViUnga  UibttBf.'-BlvetTicitv  snpply  was  inaugnraU'd  at  I>rox- 
bum  and  XJpGoU  (N.B.)  on  TnaeSay. 
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Waiporl  Falla  iN  Z  i  Electric  Powar  Schetas.  -Wc  annniince<l 
aoiasi  rngti  ihM  tlifl  Waiptici  IsdU  Klocttic  I'owac  Co.  luul 

xi'Ciirod  till"  siippiH-^  of  »tt  tlw  local  authoritiM,  MBtpl  0«Mdln  dtiT 
Council,  in  llic  dixlriet*  irilieh  they  propoMd  to  Mrvo. 

These  districts  inelud«  enunti«s  of  Tftleri,  Bruoe,  Taapeka  and  Wai- 
kouuti,  the  boroughs  of  Milton,  Mii«(;iel,  Green  Ulajid.  CaTersltam.  Sonth 
Duneain,  St  Kitda,  Momingtoo,  Boiljl),  Maori  BUI,  Mortli-EMt  Mtliaj, 
Wmi  HiiiirjLii  iLQd  Port  Chalnun,  Ml  the  ratd  dMifeto  «l  Fioliianlit. 
loawhtwk  and  Portob«Uo. 

DaMdiB  CnrpontioD  opposed  tfa«  oonpny**  bill  In  Parliament,  bat 
tht  pMtiM  turn  BOW  prarisioaally  agreed  vpon  the  transfer  of  the  com- 
panT'a  rixhta  and  obligntions  to  the  Corporation  fur  i:;ll.(lOO  and  ainut 
i;  1m' '((10  U>  Oliver  the  company's  eipenditare  (•xclamvi- of  ainuunl  pitid 
for  watrr  ri^hla  and  f  -'i.MO  lor  promotion  of  the  compwiy's  l>ill). 

>lr.  U.  Hay.  ivinsuUini;  engineer  for  the  Cotporation,  ba*  luilimitltd  a 
tepoft,  in  wliirh  be  estimates  the  cost  of  the  Waiporl  xchemc  for  ihv 
■np^ of  S,(KM)  ii.f  to  t>a»«>din  at  £'.11,237.  Mr.  Ilaj's  tntimalR  ol  the 
MMot  tho  I<ce  Stream  s.heme  is  £10I.0;>0.  so  that,  even  after  pay ing 
<Im  oonqMOiT'*  dcniMid*,  Mtoptioa  of  tba  Waipori  ptojeet  «iU  hv*  lta« 

WMtowiiwy.— ApgliMttoa  bM  b«an  aMde  for  wmtiaii  to  a  loan 

WlWtWf  — *  Minra  dMwiag  Quit  dMtiio  mimiitia  now  bf 
tdiim  for  SI  diflhrent  elaam  of  boiMinifi  in  the  bonnigli  was  pre- 
sented at  the  Couiioil  meeting  on  Tuositay. 

STt  pQblic  building*  were  the  largoit  t^aiuumerii  (2'i'2,SI3  auit^  uied 
during  the  yen''\  l'*  linMk'  lioiiMscime  neil  1 1'.>8.0.S4>  units'.  MUswed  by 
70  drapers  l.iil.ii'i  I  ,  twn  :li<inn  .»  and  munic  hallii  (so.or.'.i.  •  i  ii.seheri 
(ili,394),  seven  eo-opftrative  wioicly  bnildlnxa  (Tl.-Wll.  lia  private  hoUMS 
iVijmU  W  SHMan  (ai.48N),  Vi  rvsUnranU  (41,}iy6).  'Mi  bootmalteri 
(87,7»',  14  pawnbnhora  (86,7»l.i,  21  Uilora  (85,980).  17  bakwa  Vi^MV], 
20  tob*econist^  (2I,3e8).  live  oU  and  Golonr  abopa  (»>,ffM),  U  mlcb- 
tnakets  ciu.su?..  1*2  factories  ;is,89l().  tmpoblia  talk  (iMiM).  aai  «ts 
club*  and  institutes  t  l(>  531). 

The  rlei-triral  encineer  iMr.  W.  I.  Jf.  BoDock)  reported  that  ■Ithoogb 
andcr  the  scale  ol  7d.  and  'M.  par  unit  the  average  price  received  waa  not 
oxces«ive.  there  wa^  an  oatcry  against  the  maiimum  demand  -(ystcm. 
and  he  believed  u  large  num)>er  of  consumers  would  prefer  to  be  charged 
a  fixed  rate.  It  was  resolwrf  '.i)  that  the  pre«»nt  rates  of  7d  an  l  "24  be 
nalntuinvd,  and  tiiut  mi  :^UL>rii.iti\t  'Am  taU'  ut  id.  Ikj  ^i  ti:i;-tt  i  ;  >•)  that 
for  arc  lighting  the  rate.^  be  4d.  per  unit  lor  a  consumption  7U0  units 
per  annum,  »,'d.  fur  l,i<)0,  HJd.  for  o««r  lidOO;  (it)  (or  fwlmy  lighting 
'2^.  per  unit  up  to  H  p.m.,  the  ordinarj  mto  aflw ;  (lf|  that  no  ohangc  be 
mada  in  the  Mlaa  tte  Matins  aod  powtr. 

Tho  income  of  the  Corporation  train wava  department  for  the 
linlf-yoar  to  Sept.  SO  ib  returned  at  480,Tllt.  la.  fld.,  inciudinR 
i;:t,o6o  estimated  revenue  from  the  horae  Bars  vrodied  by  tho  North 
Metropolitan  Tramways  Co. 

Wnrking  expen.ies  totalled  HIT  i  iD  'i.s.  sJ.,  U-aving  a  balance  ol 
i:iii,3S7.  11*.  lid.  to  DMvl  intereat  on  capital  (£4,610.  .W.  Ud.)  and  Imuk 
immt  UM,  lOm  IM.),  ImtIiw  £»jm.  14*.  UM..  ool  of  whWb 
a.l<m.  74.  haa  b««B  apfroprialtd  to  lb*  tlnklniir  fond,  £4,000  ttam- 
ferred  to  the  borough  rale  and  the  babu^n-  fl'S  OK"  7s  I'd.)  carried  to 
reserve  or  renewals  fond.  Total  caplt&l  uprmlcil  i  i  £\'M',  'i'i^.5t.  3d.,aD 
increase  of  £57,215.  Ih«,  l^d.  for  the  half-year.  The  electric  cai-miles 
tun  were  r>ijI,83'J.  7,C:12,60I  passengers  were  carried  and  4yH,fi03  units 
of  energy  consumed  iO  KH  units  per  car-mile).  The  percentage  of  work- 
ing ^mansee  to  receipts  was  51)  and  the  average  trallio  rerenue  per  ear- 
nlla  H'ftid.  Tho  average  working  expensea  per  car-mile,  eieludiog 
power  costs,  were  <'>('t.vl  and  including  power  7'0j5d.,  the  avaraga  lata 
Iiaid  per  passenger  ii  H.'d 

West  HartlepooL — The  Gorporation  have  sciOo<l  tho  ii^roiiuoiit 
with  the  Nnticirinl  Tdaphone  Co.,  wltareby,  in  coKsid>'rali(in  i>(  tho 
Cotiticil  granting'  iho  company  permiaaion  to  li^  undorground  wine, 
thu  latter  itnih  t  :i>k.'  m  nl,  t  l*  corUin  ndoetilMW  ID  dlMBM  to  Rib- 
dcribum.   Tlxi  rm  i»*<l  mtes  are : — 

A  uniform  cbatiga  o(  £0  for  tba  llist  hlalnmuint,  and  £6.  ICs  for  the 
aeoond,  additional  ooanai^ona  to  be  aiaiUblo  to  utj  mambai  oi  a  Sm 
having  the  fir«t  connection  ;  £7  to  cover  1 ,200  calla  par  annum  (naeinag 
an  unlimited  number ,  ilH  for  '.N)0  calls,  and  £J>  for  000  mIIi;  oaUa  in 
ncess  of  this  number  to  be  still  at  Id.  per  coll. 

,\n  iminiry  wiw  held  here  on  TuosUny  into  tho  application  ol 
the  t'orporation  for  sanclioli  to  burrow  A'H5,8C1  for  electricity 
extuiifions, 

Wolverhampton.— Kor  t)io  xix  months  andad  Sopt.  80  Uio  total 
receipts  of  the  truniwny^  ilepartincnt  wore  Jl(t,A78,  afatltft  418^00 
ill        r iiiTc N).rin<!infy  pfrioi!  Ia»l  year, 

I.  i  [I.  r  [;nT  II. il.-  11  -i'.J  ,  ;i.riiinat  ll'3d.  For  Din  ii'-'t-iuic  and 
nnKxnU  Uu  total  cost  was  l'><(i9,  average  coat  par  car-mile  0'55d.,  a(;ainst 
rn'Oi  nnd  II  7  td.  kit  jrtar.  Xha  IdIbI  eaat  ol  the  Lorain  aqoipMOt  in  pot 
at  XiT.*.  agaiust  fill.  Tolal  OMUMlaoili  £1.901,  aomparad  with  £1,101 : 
total  werUns  coito  £OJ>U,  agahiil  £T,ne.  Vba  praUon  the  lis  mirths 
ia  <l,d4S,  eavpttcd  wlA  »  fan  of  £100. 

W«l!Ul(feOB<— The  Canneillutvo  ttfliad  fur  ut  exteuiiun  of  lime 
tor  earryiaig  oiU  the  pnviHoro  of  thtir  deetrie  Uglitlug  odkir,  IflOi . 

TftnooMk— ^e  Cotpomtion  bare  dacided  to  ^raat  a  rebfit<>  t  f 
id.  per  unit  ea  the  preaent  charge  of  8|d.  per  unit  for  tho  anpply 
Moleetrieonoigjrtotbennanm^  coiUDilieatifiar  Aooaenmption 
of  lOOjaOOnnitB. 


DtaMBb— On  WSv  iMt  tiw  ■eeond  aaaval  dimmr  of  Oo  NoV' 
casde  bMiutb  tS  the  Eleelrieai  Contractora'  AMoeintioo  woe  heiM, 
Mr.  Vfm.  Cross  presidinj;.  Tlie  t-<»^«t«  Inotoded  Bfr.  Harfonl 
il.ivcrpofd).  McHsrs.  GiopelanJ  IVcwott  ( W, UftrtiopOoDt  Mr.  W.f. 

Steiritlial  ilimdlonl),  Mr.  Kngute  Urown  (NowcMtle)i  Vowa. 
(iowdy,  ('Klivriind  H.  ]toliaan(hoin.ic«.),niciiiwniof  theeommitteC) 

'1  he  rli.urnsn  i^iv-j  a  i-<e  report  on  tlie  vt:>rk  of  liir-  n.i  .icinlinn 
daruig  1^4  jesa,  aiui  reierred  to  the  great  amount  of  votk  the  inciriisra- 
tion  threw  upon  the  leading  membera.  Mr.  tjtcinthal  said  howao  glad 
to  propose  the  toaal  of  tlie  pioneer  Kxuunatinn,  and  wa«  pliand  to  MO 
four  ot  the  original  live  mcmbm  present  that  evening. 

The  memlirrM  of  the  hI.iIT  of  SunilcrL-tml  Corporation  electrical 
ilepartment  nn't  iln  ii  frii'ixls  iiti  tiio  number  of  <.I4>  dined  together 
on  the  7th  insi. 

The  ehiel  engineer  (Mr.  ,T  tni  F  C  Snell)  prcsidiid,  an.J  am  tl^^^^e 
prc«<*nt  were  the  mayor  i'  uii' iljir  Fooler),  the  town  ikrl:  i\:r  1  Xf. 
Ilowcy  I,  tlu!  chairman  of  iha  Kl<.>.  Uicity  and  Lighting  coiniciilu*e  (.\ld, 
Urucci.  l>r  T.  C  Itaillieand  Mr.  A.  It.  Oanen  (t(am«l(]ra (naaager). 

The  Miv'in,  in  responding  to  the  toast  of  "Tlia  Hajror  and  Corporation 
of  Sunderland,"  ah!  tli.  Cc  iiiOf  alluu  wi*"  now  one  nf  th«  liujre*!  employer! 
of  laboor  in  the  loAn.  aiii  uiif  .(  liu-ir  c  Iik-[  hi  )rn-v  making  concerns  was 
the  electricity  department.  He  paid  a  high  tributu  to  the  services 
rendered  by  Aid.  Unioe  and  to  Mr.  Snitli  their  ebiol  engine«r. 

In  replying  to  a  toaat  of  the  gue»t--!,  0r.  T.  C.  ll\ii.t.iK  remarked  that  at 
present  there  was  lar  too  great  a  tendency  to  supply  electric  power  ul 
almost  cost  price.  He  hopnl  lighting  consumers  would  be  considered 
first,  because  it  waa  owing  to  their  demand  thit  tlic  seivTiiting  plant  wai 
firat  laid  down.  lo  regard  to  oducationui  r;  it ici,  h.j  (.k.:  hmio  .ved  the 
day  when  Sunderbuid  would  bs  equipped  with  a  oniversity.  Their 
leehniual  eoUei^  «aa  BOt  a  dividend-eaniiog  departoMat.  Thavqiwit 
money ;  and  althongh  th«  ntoms  were  not  quick  he  felt  sore  that  fho 
rising  genemlion  of  the  lown  nonld  some  day  \oo\i  t -nek  upon  'hsir  tima 
spent  in  the  college  aM  li.iMnj  been  a  genuine  bW;  it^-  In  thirii  lift;. 

Aid.  [<iii.  i'K  responded  to  the  toast  ol  -  The  Klcictricily  l>epajiment," 
and  announced  that  as  soon  as  the  account;  lor  the  current  year  were 
produced  the  Kloctricity  oommiltee  hoped  to  make  a  material  reduction 
in  the chnri  i  Jmi  ^  jrieut.  Ijuili  to  light  and  powoi-  ron-.iirmT^  i:i  .Mr, 
Snell,  he  nd'i'd.  il>:y  lia.i  urn-  lit the «l>leiitelw!triei.-Mi-;  tliAtciuM  In-  lunad 
in  England.  Aid.  Bruce  also  t|aoled  lik-urei  showing  tlie  marvellous 
growth  of  the  department. 

The  annual  dinner  of  tho  oi»(>lovi-«  of  MtMxrs.  T.  H.  Holmes  & 
C".  look  pliico  at  NcwoastUi  on  1':  iilir. 

Mr.  O.  CiwK  (a  workman)  prtsided,  nod  urged  his  fellow  eniplofis  todo 
theirbiMtonniitiidolteU^tpaorfUoaiMadaidofahanMter.  Mm* 
;he  said)  tbat  «aa  bad  in Ihawerlmaa**  eiiaiaelar  «m  due  tothaabianea 
(.t  lu  lpful  conditions  of  work. 

Ml  .  Ai.i  iM  HoLUK.s,  who  replied  to  the  toast  of  "  The  Firm,"  said  tho 
timi  were  proud  of  their  workmen.  A  fpw  y,?nr-  r.gn  thiiiR--  w.'rr  pTn«- 
iwrous  and  prices  were  high  in  tin:  -.ticil  L.u-iiiO:,j.  Iml  nil  1:1.41  v.  <* 
chat^fcd.  They  bad,  however,  made  arrangements  which  had  deervased 
tlMOMtof  production  all  round,  and  llm  laanlt  «aa  that  thajr  ImiI ptae- 
tiealir  o"'  the  Ameriranh,  and  he  did  notthhikOarawn  oenipeHtiMi 
waa  naferly  so  aiiima  aiitfaad  been. 


TRABB  HOIBS  AND  MOTICBS. 
nn>m  nvnsD. 

Sundertani  Corpomtioa  invito  lendere  for  ono  traadait  eooUng 
tower,  eapable  ot  eooliitg  tho  cirBnlatiqg  water  tat  ft  MitfiMO  eon- 

den8«:r  dcalitit;  with  30.(10011).  uf  steam  per  hour.  SpMiflcatioUB, 
&c..  Infill  till.'  boruii<;h  i-U'i-trival  engineer  (Mr.  Jolm  F.  0.  BmIQ  and 
tenders  iruldi'<--im.'d  i-lmiriiian  nf  KK-ctricity  aodLi^lUnigeOUUnittee) 
tu  th<'  town  i-lcrk  (.Mr  I'ras.  M.  Ilnwev),  Yown BmI. 8«mdeikild, by 

noon  Dec.  HO.    Hf-e  sUk  a<l\ttrli:«t-iiii:nt. 

Seiilh  Corpoiiiti  '  I  Livito  tenders  for  supply  and  delivery  nf  uatt> 
meters.  Foii.j-  >(  tender,  Ac,  from  the  town  clerk  (Mr,  Kdwin  C. 
CuiiN"  •.  r  If  . 1:1  the  conNullinf;  engineer  .Mr.  ilerbcrt  10.  Sullyl, 
Scottish  Willow*.' -buililinns,  ISoldwin-strevl,  BristoL  TendcrH  to 
town  clerk  by  Wc<lnex(ltty,  l>oc.  '2H.    See  adverliseiuvnt, 

Thu  agents  of  the  Mnnicipjil  Curportilion  of  P<);7  Wiijf/wf/i  (South 
Alrictt)  are  prepnre<l  10  raccivo  tendeiv  for  the  following  workx  in 
ouiinoetioD  wilfi  the  Corporation  ol«ctricityundertnl<in;,':—(«t  boiler 
luwse  plant,  (b)  engine  room  plant,  (r)  electricity  supply  mainai  (<0 
Roeuunilators  and  oooaton.  (e)  switchhoArd  and  instramentot  (/) 

rriiie,  (y)  public  li^jhtin^;,  {It}  nietern,  (/I  workshop  i-i^iiipnient. 
I'lirtlicr  particulars  are  i;iven  in  an  aihertiiirmciit.  .Specitieiitimia, 
>(ct'.,  from  the  .agenU  (.Mo^rs,  I'aviH  >V  Soperi,  54,  St,  Maiy  axc, 
London,  V..C.,  to  whom  tfiulcrs  by  noon,  .Inn.  10, 

The  Diieclors  of  the  (inol  llVW-  in  liiiih'  ";/  ''  ■-  invito  tenders 
for  the  supply  and  ilclivory  ol  lliu  followin  -  mui.  i  ij  required  in 
,„„■„,.,, I With  llie  ('li-i'lriettl  ei|ilipin«iit  nf  ihi  I [uiin  1.1  rftiiilh  luul 
I  ;:v  lliul\Miv,  :  ^1  I  c  iinduclor  mil-,  r.i-:  iniii  >ii  il  ramps 
itiio  iiuiii;nni|j;« ;  porcelain  in^ulutiug  support!*  and  ihctr  liutentngs 
for  condnctor  rails;  copper  bonds,  ioaulated  cable  oonB^eiions, 
cable  tonninals,  bonding  preeaea  and  acoanories  for  oonnecting  up 
eonnector  mile,  Tendva  to  th«  Seeveloiy  oi  the  CoovMnr,  raa< 
dingtoa  Station.  W.,  until  Tnasdiifi  Jw. 
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C'lriliff  Corporation  invito  tendcn  for  tho  following  plant  for  tbo 
i4Xl«n«ion  of  their  power  station  on  the  extra  high-tonnon  thr«u- 
fill  is.'  -i  vBtem — viz.,  two  1,(500  u.i-.  slow  itpeod  vortical  ongincis,  two 
I.KhK^'.v.  throe-phase  altomatora,  four  liaiic-anhiro  Wilcnt,  i^  ;): 
acrt^wiieEi.  st4.>aiii  and  other  pipi]i<;,  i;irit«hbonnl  Kallt^y  ami  Khiir- 
caiw,  extcnaionn  to  conlnil  Mrvico  guiigway,  extra  hi){h-t<^iwion 
three-phase  feeder  cables.  Tondcni  to  the  town  clerk  (Mr.  .1.  L. 
Wlioatley)  by  iH-e.  19. 

Bradford  Corporaliou  iuvit«  tcoders  for  loiMeUauou*  stores 
nqidnd  by  their  tnininiiys40p«(mentdi)^^  •BiinffDois.Sl, 
1906.  lachwing  •iMtrien)  Mecworica,  punlSt  ▼anudw^tte-t  aaliaitM 
anci  imnktiog  mMteiuK  mnatin*  nMningiiiattrid.lAiiip  lltiiiigi, 
*e.  Tenders  to  tbe  town  vbrk  (Mr.  Fndk  (hmds)  by  D*c  17. 

llivhdith  CuriMrntton  invito  tenders  for  the  Biipply,  deliv.-ry  and 
eri'ction  of  hi^;h-t(■n^«ion  three-pha.-e  nwiwh  gi-ar  and  fXti'ii^mnH  l<> 
law-l«nition  coHtinuoiis  currPiit  awilchtNMnb.  Tenders  to  the  town 
clerk  (Mr.  W.  M.  Hirk^on)  by  37lh  inrt. 

Sonlfumd-^U'St  ii  Corponitioit  invite  IcMiden  for  ixlditiunal  plnnt 
for  their  genomting  statioo,  comprising  two  boilers,  oiu-  striun 
dynauio,  one  fuel  eeotKiniiticr.  niul  two  eloctricnl  feed  piunp!<. 
Tenders  to  the  town  tU-rk  jXIr.  Wni.  H.  Snow)  by  Pec.  21. 

]-\ilhain  ll.ondoni  (Council  invite  tenders  for  supply  and  erection 
lit  their  gencmting  Ktution,  Tovvnin«-ad-rmid,  of  n  H.OJO  volt  sleaiu 
n]l<'rniiU>r  of  l,0()<)kw.  enpacity  conpkd  to  IMIies  engine.  Tenders 
to  tli>9  town  clerk  (Mr.  U.  M.  rrescott)  by  noon  '20th  iii*it. 

Tenders  ape  invited  for  sl*  el  iind  iron  work  of  a  twooloiev  warv- 
liouse  at  tlie  electric  works.  West  Strand,  I'n  tton.  TendeiB  tn  Mr. 
.Mott  fl>ick.  Kerr  *  Co.),  Abchureh  yard.  I,onil-  t>,  F  T  ,  by  no<jii 
Wth  iiist. 

I'.rilh  rrbnii  I'istrict  Cmiiirii  inviU-  I  ni.  it  fur  i r, .  i lir ;i  1  lim 

i-tpiipnieul,  Ac,  imdiTuniilii  i  I.  <  I  r  chIiI       Ar..  n  l  U  '.  .  iinv.  rli  i 

iriin.ifrtriiiem  and  inotur  Ixuimi  r,  timin  IiikIi  uuaiuu  nttUtli 

laoardy,  rnbl'  mviin  [  li  im,  ,Vc.    'renders  b\  noon,  .Ian. 

licljast  INiblic  llciilth  eoiuuiittec  reijuire  tcsndtrs  by  11  aju.  uf 
Jan.  18  for  iiiiilBn  »oA  indepandent  oiecuie  lifhting  plant  at  IIm 
naw  infecliciu  dueaacs  bnapital,  I'ardysbtiro. 

EmI  Ham  CouttcU  iufUa  tondan  ior  tlMi«n|ihr<)(ylujiilmt  ud 
efaanuMl  appantttut,  St.,  for  Uusir  now  Mcnnieal  eoiU)|«  and 

decondory  day  school.    Tciidcrii  by  iloon  I'l  f. 

(llit»gi'iB  C^orporation  reqniro  tenders  by  lltth  iiist.  for  an  electiic 
light  installation,  ^c.,  at  Kiidgifton  i>i»tri('t  I.ibi.r  >. 

.1fii>u-/i».«f/'i- TniiiiWii)  e<Mn!iii!tf<>  W9>>t  t<>nder»  iij,  •Hn\i  mut.  for 
ir-otM.'^  .U'.d  gearing  ffn  lii'/ir  in  irliin.'  -Ini|i.<. 

Titv  L  iirUliuiiiii  (N  iM  iNi  .  Iteiricily  wurks  rei|uu<e  tenders  for 
l.OilO  torns  of  Carditr  .  1  .1.  end  by'l'eb.  next.  Tandna  lo  tho 
works,  Turdunakjoltls-giuic,  C  hriKtiiknia,  l>y  Jhii.  lu. 

TEHIXBM  BBdBIVED  AKD  AOOBFTBD. 

14  tenders  were  received  by  Yaruionth  CorjiorHtion  for  kOO  tons 
of  straight  steel  rails,  '2i  tono  of  cnrvud  roils,  &0  tuns  of  tish-^tcs, 
IS  tana  «f  aola-plalai|  21  tons  of  lil^-bals,  and  10  tana  of  boltoand 
ttttt*, forHia Owfortoo traiunuys.  TtantaodmreMivod wen: — 
Jacobs  UroB  .V Co.  (lietgiui (liila)  (<wc4M«d)  ....  £4,6SS  16  0 

Walter  Scott  (Ltd.)  (KngHah)   A.651  lu  U 

Xorth-Eafltem  Steel  Co   r>,*:0   3  0 

i;s  kl.jw,  Vaughan  ACo.  (Englibh)    ■.  .  '.7  12  C 

l;Art.  w  Steel  Co.  (Knglish)   A.174    2  G 

M>.oClelIan  .V  Co.  (not  9laM>  M41   0  0 

A  i  t  iiay  4  Co  (Uelgian)    4,»t1>   7  0 

1.6  iJii,-,  A  C-  .ilklgiao;.   4  "t!»   M  2 

Thf  SilrvrjDr  rr|.lJt?*d  that  the  I  '.^r?!  ti  li'-lKr  VM,-   t'i.  1  Vh  pi  r  t  in  lilt 

rail*,  against  tH,  l>t^  (id.  fu  ton  paid  for  ibe  last  wurk,  and  all  the  utlirr 
itam  viw  fNgeitianattly  law,  «•  ivM  aavinv  watkim  sat  at  nfwsrds 

of  XOiSO. 

Mr  F  Amxoui  «aid  it  wu4  inpoHaat  ttat  a  Imdar  iheoH  baaewptcd 
that  day,  and  lo  <sp«Ut«  mstttn  h*  motad  thtttbalowMttandar {Jawb^ 

ISrna.  \-  Oc-.'t  tn-.  ^mptsil  .«l  i:4,fi<',5. 

Mr.  (ii.i  i.i:  liiiiil  it  wii>  ;i  in:v't.-r-vf  pi  in  :■:  I'l.-,  inii  •.%fi.tlti'r  Ihr  (Jil"^.'ri  not; 
waa  IjOO  or  £600  it  meant  cniptovinR  Kngliah  workmen,  lie  moved  tli&t 
«te  lawaat  laagUik  taadm  (UaaCMIaa  *  Oo.)  Im  aeeeptcd  at  f.Vlil. 
iVhjr  ifaotili  tbira  ba  andi  a  Mloing  anj  al  Bogllih  money  to  pay  for 
Belirisn  r>r  atlMrlbitip  aialiriali  T 

Mj.  Sw  l  Mid  the  laaaat  £iigUali  tiadar  cams  below  the  lorreyur  s 
estimate. 

In  reply  to  iioestioos.  thd  Si;rtkvob  said  he  adopted  a  specificattoD 
drawn  by  probably  the  ruait  praalioal  nusu  in  the  country.  It  uaa  the 
standard  adopted  by  English  raakcia  «f  raila,  and  tUa  lha  Cwttnei'tal 
tnauufacturers  promised  Co  abide  tf.  ihtf  gava  the  aaodltacnt  parti  o! 
thi>  fUf-].  r.rid  tb«t-p  was  no  dUlannea. 

Akrr  <ii^^.iH9iL.n.  -.he  THOlallaB to flfletft tlw hmwl tandOT «u aarric<l 

Snlfurd  Couiic:!  r  iv-i  ceptetl  the  following  teudan  tut  aUpplies 
to  tho  electricity  and  tratuwuy  departuivuts:— 

W.  amith  .V  Co..  ifonniaagaiY  •  Smttannt  SaiinaariDg  Co..  lat^n^ 
naaitat  rtartara :  Verity*  Idmilad,  dMiMa.-pela  main  iwinmi;  Klectro- 
initM,  daatiie  motpn  (|      to  3  n.rO ;  Imacaihiia  DnoHiio  A 
rCtk,ilaatiioawl«a(itN.r.toaOiM'.);  ClHwibarialn  *  lMalJ»ni» 


motor  meteis     to  100  anparta)  s  Oamcal  BlaeMa  Co.,  alaat  iamlatad 
M. ;  HatMiia,  I«B  A  ibAIn,  bn«iaad 


screwisl  tubiuK,  electria 

nunmntiil  ctistlnfT" 

lil:i('kp.i<:l  ('.,ii-.i.'ii  ii;iM<  iiioopted  the  following  taudaia  in  aoo< 
uii-iiuii  \utli  tilc  new  pnuuenude  tramway t: — 

Wither  Scoit  (Ltd.),  tram  rail*.  Ii»b  pktes  and  an 

Keen  .t  XettlefoUb.  tie  ban;  Edgar  Allm  A  Co..  potnfe,  •>  

boxes,  croioiogs,  maoganese  steel  raiU  and  dxain  boiaa ;  Bayliaa,  Janta 
A  DajlU.H,  bolls,  Dots  and  wathers. 

We  lire  infonncd  that  MtBsruw  Mcrryweather  Jc  Sons  have  recently 
obtoitied  orders  from  the  Adiiiiriky  for  iM>venil  of  their  jioriablo 
(  Iprtr-r  ptnnps  for  doekvwd  uo  at  i>evonport  and  PortaiNOUlb.  tha 
<  1 1  :  I  I  I  nsinting  of  a  **  UNtflnM  "  puup  drivan  bgr  an  aUictrie  motor 

on  H  light  ciuriit^'e. 

Stalybridge.  llydi-,  M<i!i.-<le\  and  lUinkintield  Tramway  «nd  I'.lee. 
tricily  Hoard  lia\e  accepted  the  lender  of  Underwood  A  Itro.  for 
joining  the  tnininay  with  that  of  the  .\^litiii|. under  I.yiie  sysleiii  ; 
that  of  l>ick,  Kerr  Co.  for  ovt  rhe.-id  ei)uipii)ent ;  uml  of  Cook  >V 
Son  for  IteAting  apparatus  for  the  car  shed,  s|4iresi  nixl  titling  Hliupn. 

llauutMuaniith  (London)  ConncU  have  accepted  the  tuudor  of  ih» 
Westam  Elaetife  Co,  tat  jdiU  bosaa  at  £S0. 16a.  nnA  tut  mad  dmnt* 
box  fiaaiaa  and  eovata  at  £tt.  da.  For  natb  dnnr*lm  franat  and 
oven  tha  taailor  of  tbo  Imporbl  Enipnaaitog  Siqptliaa  Co.  at 
i'Hl.  10a.  wu  aoMplad. 

The  nritiali  Electric  Plant  Co.,  AIloo,  K.B.,  have  obtained  an 
order  from  tbe  Alloa  Coal  Co.  for  a  coinplrlc  idectric  power  plant  on 
the  direct-current  hysiciu  fi>r  Hannocitbuni  CoUi«rtt>',  together  with 
engines  for  Bauie. 

TA<ith  Town  Conncil  are  ri>commcnded  to  accept  Ili<  iendcrof  the 
Nurtll-l'-.istcrii  .Steel  Co.  for  raiU  and  lishpl.u, n  i]  lirwl  for  the 
recOMKtruetioii  of  ihoir  Iramwnys.  The  price  is  stated  to  be  below 
ll.'i.  in»,  fi-r  ton. 

l.<i«e<iiift  Corporntioii  hnvi'  aecepte,!  tho  tender  of  Cnllender's 
Co.  fur  the  supply  of  iiboiit  l.lXXjyds.  of  feeiler  ralili-.  .ind  liavi.  iiIm) 
pluced  an  order  with  W.  F.  l>e!mi«  A  Co.  for  l,.'>(.0\ds.  of  cable  at 
1-23  per  lOOyds. 

Ferrybridge  Council  have  iwiu  puii  the  tender  of  tlio  \Vbe!dale 
Coal  Co.  for  providing  and  erecting  eleetHr  Iniiipa  and  auppljfing 
electric  current  for  public  lighting  at  Frystotii. 

CttiUerbnry  Council  have  accepted  tho  tender  of  tlie  Heason  Mfg, 
Co.  for  meters  for  ime  yenr,  and  that  of  .Mr.  .1.  S.  I>add><  for  i\len- 
sioiis  of  electricity  stntion  building  at  V'ViH. 

l>eptford  (Loudon)  Cimncil  have  accepted  tho  ttuider  of  tlic  Uort 
.Vcciiiuulator  Co.  btt  additioaa  to  and  altatationa  of  the  akfartini; 
battery  at  Kaw  Croia  public  batliB. 

Yturiuoutb  Town  Colwoil  raeoiMd  lour  teadeit  for  tiw  wwHy  and 
laying  of  cables  to  Oorleaton,  and  tba  lowest  (thai of  CaHtnow'a  Co.) 
at  X'Ji!)V,  Is.  was  accepted 

Swansea  Klectric  Lighting  eoouniHao  linva  aoeeitad  tbo  tandar 
of  UarbaK  Monia  *.  Baateit  for  a  hand  trnvalling  eranot  for  £iM, 
tlio  lowaat  tender  aubaiittad. 

Ur.  1>.  DawUcat  baa  aaannd  tha  aontnwt  tar  tbe  MMiioo  oTn 
awitobbaard  at  Blaekpool  Ooii|Miratlfln  deatmolar  varbi 

KiiMi  Ham  (London)  Cotueil  haveplaead  an  aideriridiIHck»Xanr 
1%  Co.  lor  top  covers  for  10  electric  tnuiaan  at  JUt  aaah. 

Knttersea  [l.(indon)  Bomub  Council  hava  placed  an  order  witb 
the  (ienenU  Blecttio  Off.  far  OO  ane  tamp  fl^obea  «(  Oa.  9d.  aneli. 

Woolwioli  (Landon)CouneilhnTaaioca«ad  the  tender  orCallmidar'a 

Co.  for  Uffh-tvnidou  aaUo  at  UMBIt. 

hVBltTEBB  N0TICB8. 

We  uudorstaud  that  Mr.  Carter,  late  managing  diruciui'  <if  Uie 
('ruea  Eleendml  U%.Co.  (now  in  voluntArj  Kqnidation)  hail  joined 
tho  alnir  of  E.  P.  Allam  ft  Co.,  11,  Hatton  i^en,  London,  K.C. 
Messrs.  .Mlani  have  ptirchiised  the  bulk  of  the  stock  and  plant  of  tho 
Crufls  Co..  and  to  deal  with  this  increase  in  their  business  will 
remove  their  office*  and  works  to  11,  Red  Lion-straet,  ClerkeirweU- 
road,  IiandaB,8.CMaBaiKia  naliianaeaaiaiyallaMtienaaraaiKaiFlaled 

Messrs,  Sliipp<'y  Brothers,  13  and  1-1,  King-street,  ChcapsidK, 
London,  K.C,  notify  us  that  they  have  Ixx^n  np{Miiiited  solo  ngeiils 
for  the  sale  of  the  Uordon  battery,  of  which  various  M/.vit  will  be 
stocked.    .\  catalogue  U  available. 

Ait4'r  the  -iiird  mat.  the  fsncral  offieaa  of  tha  Qraat  Morthem  k 
City  Kailwny  Co.  will  ba  ranrowd  to  8,  Higbbuty-plaoa,  K.  Tala> 
phone,  bdS  North. 

B&HEBUnom  IIQOIIMknORS,*e. 

Claims  against  It.  O.  Hodgea,  electrical  engineer.  SO  and  21,  St. 
Luke's-street.  aitd  '2ii,  Crown-striset,  l>eibjr,  SSld  inaL,  tff  Mr.  D. 
Sibb^ld,  -211,  St.  JamaaVetceet,  l>erliy. 

The  estate  of  Jobu  Hill,  aketiical  en^neer,  G1«vov>  I*" 

s  Mjucstruted. 

SV.  II.  L.  Watson  and  li.  Hunliii«toii,  eleclricians,  Hit,  I'atterseif 
liae,  S.W.,  and  l>eiing.»tieet,  Bgod-atnat,  \V.,  I«ndoa,  have  bean 
ndjudiealad  banknpt. 
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A  ro4>4>ting  will  be  held  on  Jan.  18,  at  Boardinan'«-lan«,  Fnrr,  St. 
Helens,  to  receive  an  account  of  the  windin|;-up  of  the  Klcctro- 
Chetnieal  Co.  (1900)  (Ltd.) 

The  tirxt  iii<^iine>4  of  or<<Klitor«  and  contribusorios  of  the  Sir  Ilirani 
Maxim  Kleclricftl  A  Kiigin««>rin>t  Co.  fLtd.)  will  take  place  on 
'2Ut  inaL,  al  the  lIultKini  lii^otaumnt.  I^iidun.  W.C, 

Blaetric  FittiafS  for  Bait.  -  Mm^n.  J.  ll.  Scatter  &  Co.,  Com- 
wall-biiildincK,  Kiniiiiighiun,  are  ofliTing  for  sale  a  large  stock  of 
Atlmiraltv.  I'uat  Ottiee  and  other  Mtiindard  pattern  laiupholdcrs, 
ccilins  rottea,  tumbler  Rwitehca,  tVc,  nil  siiitAblo  for  S^O-voll  circnitii. 
See  iiavertiseincnt. 

BoatBMS  for  Bale.— Me&sra.  William  Rock  k  S<in,  2.'j,  Ixinl- 
street,  lavcrpool,  have  for  sale  a  Binall  electrical  uiannfiiCturing 
business.   Sec  ivdvL-rtisciuont. 

Bleotrical  Exhibltioa.— The  Metropolitan  Kleotric  Supply  Co- 
are  organiamK  an  exhibition  of  electrical  appliancen  for  lii^hting, 
power,  hratinf;,  Ac.,  to  beheld  at  Paddinf^nn  Public  linthK,  (jii<'<'M'ii- 
rond,  Bayswator,  Ix)ndon.  from  .March  27  to  April  1,  l9Ki,  and 
intending  exhibitors  are  invited  to  communicate  with  the  company. 
Sonic  further  infurinatiun  Is  given  in  an  advertisement  elsewhere. 

Encineers'  Storas.— At  the  recent  Smithfield  Club  Show  there 
were  few  exhibitK  of  Kpecial  interest  to  our  readers,  but  wc  may 
uiention  the  displn.v  of  Slesnrs.  W.  H.  Willcox  <k  Co,,  of  Soutbwark- 
ttreet,  Iiondon,  S.K.,  who  maki'  u  apecial  feulure  of  cyhnder  oils, 
injoctora  and  ejectors,  wattir  lifterit,  and  other  Hpeciitlities  for  use 
with  traction  engines,  road  locomotives,  and  all  riaxscs  of  fixed  and 
portable  engines  and  boilers.  The  Hrm  alsocxhibited  a  groat  vari'tty 
of  patent  wire-bound  hose  for  traction-engine  work,  niid  a  largo 
assortment  of  rotary  and  semi-rotary  pumpo,  together  witli  an 
intinite  variety  of  general  engineers'  stores,  tools,  belting,  Jcc.  To 
their  branch  of  general  engineering  supplies  Messrs.  Willcox  iV  Co. 
nro  paying  incrensod  attention,  and  the  number  of  articles  of  this 
clas-s  now  liMtod  by  the  firm  is  of  a  very  varied  character  to  meet 
the  larger  roiuirenienls  of  the  ciiginooring  industry. 

A  Fmalt-IiOCalillng  Bridm.  —  With  regard  to  the  brief  descrip- 
tion of  Mr.  Truliie  iMiKio'';*  bri  Igo  publiHiiisl  in  our  last  issue,  Mr. 
Moore  writes  us  that  he  lian  fonnd  it  possible^  to  locate  a  fault  within 
O'-l  per  cent.,  and  that  it  is  quite  possible  to  balance  the  bridge  in 
leM.4  than  one  minute. 

New  TanniDa]. — Wc  liavc  received  from  Ross,  Courtney  &  Co. 
a  sample  box  of  temiinals  designed  for  use  with  wires  affixed  to 
binding  screws  or  under  nuts.  Wires  which  haw  to  be  frcqncntl;' 
fixed  to  and  rtiuoved  from  terminals  soun  break,  and  there  is 
always  the  danger  of  an  imperfect  contact.  This  tenninal  obviates 
these  diflicttltieH  in  an  ingenious  manner.  A  small  brass  disc, 
having  its  edge  cut  radially  and  turned  U|i  nil  round,  rt'ccivos  tho 
end  of  the  wire,  and  n  wiiKlier  is  then  placeil  on  the  top  of  the  latter. 
The  edge  of  the  disc  is  then  turned  donni  ovur  the  washer  and  the 
binding  screw  inserted  through  a  hole  in  the  bottom  of  the  disc. 

Japanninx  Stoves. — Mr.  E.  (Jibbs,  of  Kdgbastun-street, 
Biniiini^'haiu,  has  issued  a  new  list  of  japanning  stoves,  the  point  of 
Bp('ci.\l  interest  in  these  stoves  for  electriciniis  being  a  special  long 

8to\e  and  carrier  for 
japanning  conduit  tubes. 
The  illuiitralliiii  shows  a 
conduit  tube  blacking 
stove  and  carrier  for 
tubes  10ft.  to  l'2fl.  long, 
the  carrier  holding  2.00 
tnbcs.  Everyone  is 
familiar  with  the  japan- 
ned conduit  tub«a,  but 
not  with  the  way  these 
lulies  are  japanned.  It  is. 
of  course,  nceessary  that 
the  tubesi  should  be  well 
coated  botli  iiixido  and 
out.  and  vet  b<-  put  on  the 
market  at  u  low  price. 
The  illustration  of  stove 
and  carrier  shows  hiiw 
this  work  is  expedilionsly 
done.  The  tubes  are 
dipped  into  a  vat  of 
japsn,  stootl  up  on  end 
on  the  cjirrier  to  dmin, 
and  the  carrier  is  thon  ran  upon  raiU  into  the  japanning  stove,  whore 
the  heat  is  brought  up  to  .IHO  1'.  for  ij  hours.  A  second  carrier  i« 
loaihil  and  dminetl,  and  the  work  of  drying  proci-eils.  Jiy  this 
aiiiipln  iiii'iho<l  a  cnnipetcnt  workman  can"  japim  'i«),000ft.  of  lubes 
per  ilay. 

Oatalogues,  ftc— Measrt.  Dick.  Kerr  &  Co.,  have  forwonleil 
two  publications  containing  general  technical  descriptions  of  their 
standard  conllmiuus-current  and  altcmating-cnrront  dynamos  res- 
pectively.    These  particulars  are  very  artistically  got  up.  and 
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include  a  number  of  fine  Illustrations  from  photogmph.i.  The  con- 
tinuous-current generator  book  is  a  revised  issue  of  a  former  edition. 
After  a  brief  historical  introduction,  the  process  of  manufacture  and 
the  comnonent  parts  of  the  well-known  "  I'reston  "  generator  are 
describe^i.  .\  short  chapter  at  the  end  of  the  book  relates  lo  the 
method  of  testing  adopted  by  Messrs.  l>ick,  Kerr  &  Co.  Tli«  second 
book,  which  is  new,  deals  with  alternators,  molor-geiiernlors  and 
rotary  converters.  It  is  on  similar  lines  to  the  continuous-current 
book,  and  will  be  appreciated  by  the  profession  to  the  xanin  extent. 

The  KliTtrical  Cumpany,  121  to  lil.  Charing  Cross-road,  London, 
W.C,  are  issuing  two  pntiiphlets,  wliicli  contain  much  technical  and 
commercial  data  with  n-garit  to  their  continuous  current  seric*, 
wound  motors  for  intermittent  service  U^'pc  W.D.)  These  motors 
arc  csprcially  suited  fur  rolling  mills,  tnni-tables,  capstans  and 

cranes,  but  may  be 
u»e<l  for  many  other 
applications  which  nre 
eiiiiincrated  In  the 
piuiiplileU  The  UHJtura 
are  supplied  either 
with  or  without  a  re- 
duction gear,  to  suit 
particular  cases.  All 
W.l>.  mr>tor  cases  an; 
divided  horizontally 
in  line  with  the  shaft. 
The  lower  half  is  pro- 
vlde<l  with  cikAt  motor 
f<'et,  and  carries  the  oil 
Wells  for  ring  lubrica- 
liiin  luid  the  terminal 
block.  Openings  with 
easily  removable  covers 
are  provided  to  permit 
of  an  inspection  of  the 
commutators  while  the 
motor  is  in  operation, 
and  to  afford  a  ready 
access  for  adjusting  or 
exchanging  the  brushes 
Tlie*o  motors  are  fitted 
with  ring  bearings. 
The  oil  rings  may  be 

observed  through  an  opening  on  the  upper  part  of  the  bearing  ;  but 
this  is  not  int«ndeil  fur  filling  the  oil  wells.  The  openings  s|>ocially 
pro>  ided  for  this  purpo^sc  are  so  arranged  that  the  oil  will  Mow  out 
when  the  wells  have  been  filled  to  the  proper  level,  in  this  way 
preventing  the  oil  from  tlowing  into  the  motor  housing.  Carbon 
bruslies  are  used  throughout.  Intending  purchasers  and  users  of 
these  motors  will  find  in  iho  pamplilels  many  valnnblo  hints 
regarding  the  choice  and  trentiiieiit  of  motors  to  suit  given  co-ses, 
and  tables  give  complete  infoniintion  with  regard  to  ditucnsioiu, 
weight,  speed,  torr|ue,  prices,  Ac. 

The  F.lectrlcal  Co.  have  also  reft<ly  a  now  list  of  swUches,  des- 
cribing and  llluHtratiiig  Tumbler  and  Iloyal  switches. 

Ernest  V.  May  (Ltd.)  Issue  a  list  dealing  with  automatic  battery 
switches,  an  example  tif  which  is  shown  in  the  illustration.  This 
switch  automatically  clos<-«  the  circuit  when 
the  E.M.E.  of  the  dynamo  exceeds  that  of 
the  colls,  and  opens  in  (he  event  of  the 
charging  volts  falling  below  the  battery 
volts.  As  shown,  it  has  tinly  two  terminals, 
which  can  bu  utilised  for  back  or  firont  con- 
nections. 

Lessing  dry  batteries  and  other  goods  are 
listed  in  a  set  of  illustrated  sheets  issued 
by  Messrs.  Krupka  A  .lacoby,  61-0*2,  Wat- 
ling  street,  London,  E.C. 

The  Dotninluii  Belting  and  Mill  Knrnish- 
ing  (^o.,  I'i,  Coloiilnl-avcnue,  Minorie«.  Lon- 
don, K.C..  have  prepared  for  publication  a 

Eamphlet  relating  tu  their  Improved  woven 
eltiiig,  to  which  the  uttiMiliun  of  electrical 
and  general  engineers  in  direcled.  Among 
the  company's  manufnctures,  beoides  bvlting 
fire  hoso  may  be  mentioned. 

"Cyclone"  engines  are  described  in  a 
new  pamphlet  issued  by  Matthcn  s  .V  Yatos. 
Swiiiton,  Manrlii'stcr. 

The  .\iiierican  I-uva  Co.,  of  Chattanooga,  Tcnn.,  I'.S.A.,  have 
prepared  a  pain|ddec  dex4'rlbliig  the  use  of  lava  In  electrical  and 
mechanical  work.  It  is  claimed  (or  this  material  that,  k-ing  baked 
al  a  teiiipernture  of  '2,(M)I)  K.  it  Is  iiimffuet^-d  by  any  sulise4]uent 
temperature  short  of  that  heat,  and,  (or  this  reiwon,  is  valuable 
when  ciiiploycd  in  the  conslructiun  of  oiv  Iniiips,  rheostats,  electric 
henting  np|Hinitiis,  tVc.    In  the  construction  of  iiiHtrunients  n'quir- 
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iag  a  lixed  relation  of  ihelr  tNirts  under  all  cunditiana  tha  aompuM 
dioai  that  Iftv*  fe  of  cMAt  nJiM  a«  iu  c>  wtlidaiit  ill  wpudrni  with 
tonpantan  to  ntstigioly  ttntll.  Tliv  luuuphlet  SlHtntM  •  vatiaty 
or«rticlM  muulMtaiM  of  this  tnatehal. 

A  pampUet  daaling  with  air  oomprcMon  and  vamnm  pumpa  U 
iaiaed  by  Uw  Cfavton  Air  Comaiwiwr  Wotta.  Utactyatnat*  Naw 
York.  N'oinanmillntnrtionaal  ddadaMofoiMUMaNliMlaM 
inlbeBrt. 

<fcta«<ai»,  Diaite,  te.— Tba  Diiaot  Unilaa  Stataa  Oalla  Co.. 
of  Winefaeater  Houoo.  Oh\  Broad-strMt.  London,  E.C..  pnbUah  a 
handy  hanging  or  ninn.inig  desk  calendar,  which  haa  too  mailt  of 

\»ing  compact  and  proviiU-«  room  for  daily  mciiioninda. 

Kroiii  Mfsara.  G.  Street  *  Co.,  80,  Comhill,  London,  K.C,  uv 
liiiM'  to  aoknowltdge  the  receipt  of  the  usiml  well  priiitf-d  framed 
and  Ria^i'd  calendar  tor  I'.H).'>.  ("opif.iif  thi^-  ml'  luliir  have  ri-achcJ 
us  with  uncrrins  regularity  for  many  years,  and  a  place  i»  always 
foonil  for  it. 

Patrol  Motor  Car  for  Ballwayt.  To  meet  the  cxigem-ieii  of 
inl«nnitt(Mit  irnlVir  un  slinrt  lirnncli  lin<  <  of  railway,  for  which  it 
haH  hvtyti  fi.iiiiid  Kt<  nm  trartiun  i.i  tuocontly,  aotuo  milways  have  been 
enrrv!ii):  out  cxpt'riinenta  with  •team  antomobilea,  oihera  have 
atiopicil  pvtrol  car*,  and  in  cd«  cato  a  eombinmi  patrol  and  alaetiic 
haa  baan  omplograd.  Boi  tbara  an  oartain  aoaoiliona  whieh  the 
aatooiobile  aamwt  maci.  It  ia  aaaaotial  that  aaeli  a  vehiela  ^nld 
_with  traffic  under  period*  of  abnormal  demand,  and  yet  be 
" !  of  economical  operation  when  traffic  is  light.  To  meet  thi* 
particular  condition,  the  (ircat  Northern  Railway  Co.  have  during 
the  past  four  months  been  carrying  out  some  intereiitins;  experiment* 
with  n  petrol  car.  This  car  poii',p»sis  certain  featiiri  s  which  con- 
i<titut«  It  u  distinct  aiivarii'ij  in  this  ty]H'  of  vehu'lc.  Tin- cir  hn<t 
been  Kuecially  JfiiiKnod  by  Mes.-irs.  Kick,  Kerr  A  Co.  Tho  principle 
of  applying  two  electric  luotora  to  a  traiuc'ir  haK  iH  vn  copied  by 
tha  emplovmenl  of  two  petrol  eo^nee.  In  all  probability  the  car 
wiU  km  utiiiMd  on  on*  o(  tha  hraaeh  tinaa  manioa  bma  Hatfield. 
Tta  aeatinff  capacity  ia  82  paaiaagara.  Tho  wfaok  of  tha  wae^uairy 
in  aisemUad  Vgoa  a  ftamOi  which  ia  direetlv  aupported  from  the 
axle's,  !>oflMMtavan  wMlaalandinff  at  "rest"  the mniae and  vibration 
from  tho  enf^nea  is  imperceptible  to  the  pBssenprs.  The  cnpnce 
are  not  connect! d  independently  to  tho  Jixlcii,  alt  hi.u^;li  hot h  axles 
are  driven,  hut  in  noniiul  circuui'itanci  »  th.ev  ilrr. ■■  nn  t"  n  cuiiitnon 
longitudinal  »hafk,  whieh  i»  cDnnei  ti -1  to  rht  ii\le»  h\  hi'M'll.  .!  i,'''Hr 
ing.  To  overcome  the  ilillicuUy  of  one  nxle  ovcr  ruuiiing  the  other, 
owing  to  any  posaiblo  itioi|ii.'ility  in  the  diaiuetcr  of  the  whaol*.  a 
special  form  of  differential  gear  is  introiluoed,  and  eoRibin«d  with 
this  spacid  gear  is  tha  ravaniiff  ■MehaDism.  Tha  anghiea  are  con- 
naeled  through  iadapandaol  eratehaa  to  a  eommon  change  speed 
box,  from  which  the  power  i«  tranamittadt  Iqt  neana  of  the  longi- 
tucfaal  driving  shaft  referr<'d  to  above,  ma  gaar  boxen  suspended 
on  each  axle,  and  at  thin  poirit  tlie  rnirinc  speed  is  reduced  aa 
required  on  the  axlen.  1j\  uk  hiis  .  f  ^m^Ie  reiluction  gearinj;,  very 
liiniiUr  to  that  u»c<l  m  eleetrie  tramway  iiiotora.  Standard  Daimler 
typ,'  enj^inea  are  employi>d,  each  capahle  of  developiiivr  -W)  H.f. 
when  ruuiimg  at  fnll  speed.  The  complete  car  weighs  itoinelhiriK 
under  16  tons,  including  its  full  couipleuient  of  paaeengerH,  and 
although  the  normal  apecid  for  which  it  is  doKignad  is  80  miles  per 
hour,  it  haa  on  aavaral  occaaiana  attained  a  apad  of  o*ar  W  miles. 
It  ia  Ugfated  bgr  alaeuriaity  from  alonga  baMariea,  whieh  abo  aapply 
current  for  the  ignition  and  matntatie  altxtohex-  The  ]mtent<i  cover- 
ing the  arrangement  are  entirely  eoatroliad  l>y  Mi  -.sis.  iHek,  Kerr 
Cii.  The  design  of  the  car  ami  itH  expenmentol  operation  have 
be<  n  imder  the  personal  aupervi»ion  of  Mr.  OUver  BatJTi  faiMial 
manager  of  the  Ureat  Northern  Railway  Co. 

BspoTta  of  BlaatriMd  Avparatsi  aad  Matatial.— The  foUow- 

ing  list  (riven  official  partirnKtrB  uf  tho  exporln  of  BritiKh  inanu- 
factnre'i  ekctrical  iipjMini'jLH  mi  l  m^tti^  il  (.ii.'Iii.liii^;  tt_ .i-^'rivpli  und 
telephone  wire  and  materioJa,  but  not  including  eloclrical  luachiuory, 
which  it  not  separaMljr  apaoiflad)  bom  Daa.  1  lo  U,  with  tha  pacta 
of  destination 

4/Hea— Alaiaadria,£t08;  Clapa1^.£n8(iiMlndiag£370tal^nph 
nMtailal):  Durban,  £3.a70  (iadafoig  tXmi  telegraph  material);  Bast 

London.  £9C  ;  Port  Elizabeth.  £709  (including  £.M  telegraph  insleria]) ; 
ArgfHiina — buenos  Ayre«,  £'i  1 1  Auttralatia — .^<Ielai<le.  £li> ;  .Auckland, 
£W9;  Brisbane.  £tiM:  Freniantle.  £'>*■'>:  Hobarc,  £m3  :  Latuoastoo, 
<370;  Uelboome,  ieUT:  OUitro.  £267;  Perth,  I'i.TMl ;  Sjiotf,  ttfiH; 
Wellington.  £li9G  (IncladinK  £  179  telegraph  msterial).  /Trl^fuai -Oslend. 
X97.  Bnuif—Bahia,  £10,311  (Hnbiuorine  oable).  ;/rt(i<li  OHi<tn<t— Ber- 
Uee.  £8;  Demerara.  £3)1.  Cunury  l$l»mh,  £30.  (  Atiui  ShanKhal, 
£394.  Itenmiirk  Cu|k  nh»«eD,  £»l)  frunr/-  I*  Treiwrt.  £  l.j  ;  Nfar- 
iM.*illcei,  £15  ^telegnftph  in»trumetitJtj.  < tfruiiiu't  —  l'ivf.y.n  u.  £1,1.1-'  iLricli:!!- 
lag  £1,1S5  (teUgtunb  material);  Hamburg,  £44.'>  (telegri^b  miitrri«lv 
OMrater.  dm.  AttMNt— Anutsfdam,  £7W:  Muihhig.  £44.  //.  •  > 
Kmif.  CCM.  fnirfa— Bombay,  £787;  Oaleatla,  tum  (indudiog  £117 
talagiaph  mslen'sli  .'ipan— Tokyo,  £'9,130.  .'•mi -llatavia,  £h,4II) 
(sabmariur  mhlr).  M.iIm,  £il  (telegraph  material  1.  Surih  .Kfaniic, 
£19,f>H0  (tulmianno  cable).  .Yiiriciiy— Christiania,  £3h.  /.'■c  t  r  _  ( ).|c«Ba, 
£70  (telegraph  Instrumenui.  Spam— Uilbao.  £50.  Stntit*  s^■f^'.■"l'^//  — 
BiDgapare,  £969.  Snydfli— Stookhohn,  £G9  (telapaph  matenalj.  Total, 
«74,lST,agitiBat«MblWinlhaaanaipiirfia|widihMt|«ai(Da(h»taU>. 


PATENT  BECOBD. 

Tit fatlotmtkg UM  itf  Applicntunu  Jitr  P.itrnU  ami  .S).f/ ,  nVilunn /iiiUiiAni 
imi  iata  eaaygad/w  Ms  Journal  hy  Hsmuw.  ]lswBrR.x,'  Eujs  k  Paioa, 
CTartrwd  Amt  AgmU,  70,  Chanctry  taKC.  Undun.  W.C. 

APPLICATIONS  FOR  PATENTS. 

VatK.-~nt  undtrnuHtimfd  A ppttMtitlU mrt ael open  loj^Uie  intpirtion 
aali'i a/ter tucrptanrf  0/ OampUu  .S'^«e(|baMsit.  Tki namtt  wiAbtptartntkttt* 
art  thaie  0/  rommuitinUori  0/  tnii-n(i'>iu.  Whtit  Cumplelt  ^fa^otim 
at»>m/>aiw$  appiinUio»,  an  atttruk  it  afxed. 

l/nitu  olKfrKitt  tUUeil,  the  appliralion  it  tmule  in  London. 

.NoTeiuber  8,  1904. 
24,101  A.  T).  Bastv.    Prcasot.    Autumatic  DuchJner;  for  wiitding  wirei^ 
cahln.  Ac. 

2t,10e  Pautaiz  OraAiio  Ura.  Ox,  W.  uitAOBLAuaa  and  K.  UaDOOOt. 


24,158 

21.142 
94,166 
94,166 
91,177 

34,180 

94,181 
84,187 
24,190 

2'5,192 
24,:,i00 

94,335 
84,967 

94J176 

24,286 

24.^10 
24.316 
24,52J 
24,M1 
94.342 
24,343 
94,361 
94,363 
91,860 
94,384 

24,388 
94,388 


Jun.,  k  Co.,  Oenuany). 

(or  eleetrie 


94,42S 

34,429 
24,432 

24,448 


8MM 

24,486 


W  T.  t.«  Pkdobs  and  K.  A.  Oaxilts.  Cable  janctioo  di 
tarn  l- 

U.  K.  JtmHAO.t,    lnt«mi]'ten  for  high  frequaaqr 
J.  W.  Oairfiir.   .\atomstic  fire  alana,' 
K.  MotTTKaoL  Accumulators, 
aod  24,17a  J.  Y-  JmiksoH  (A.  Wolf, 

Tbermo-slsctric  batteries. 
RT.-H.  Co.  ;<!.K   Co..  f  .S  >.     Protective  dev 

IraasmiMion  •jr^tem*. 
&T.-M.  Ca  (UJi.  Co,  U.8.1.  SyalMaa  of  eleolric  di*tj{liau.ia. 
aW.llanMUaadP.S.Bm  X-«v*iii4. 
y.  A.  rmi.  Allitwtia|'«anMk  bmIoi^  aka  laUUng  to  p 

rators  ai>d  direct-curreat  maaUaai^ 
.S.  (I.  Brown.  Talagnphy. 
P  L.  Clark.    Switobei.  • 

NovetaUrQ,  1904. 

E.  NicBOUKM.  Carltile.   Wheel  cuarda  and  olxtructioo  ramo' 
faraleatrievahialce. 

a.  it.  Hnoauiaaa.  D.  G.  Jom  and  F.  L.  Baaar. 

Klectru.mecbaniesl  typewritais, 
V.  A.  PmK.    Alteniating-ciUTeat  aotOHl 
8.  l>.  COWI'tB  (\)La!t,    Am -de*. 

Xav«uil.er  10,  1904. 
O.  \\  iLKts»:>N.    HarniKais.    Lighting  by  Nernst  lampf, 

A.  K<  KSTEix  and  A.  K.  ANtiOLD.   Maoobcster.  AioImi 
.1.  liisKUtcic  itradferd.   Eleetrie  traoUeo. 
u.  11.  IiDoaa,  SuttchaK 

F.  J.  OuBT.  Otfheae  fbr  an  batpfc 
J.  HiixaHttni.   Klaelric  siRns.* 

M.  Walkm     P/Damoi  ami  other  rotary  electric  miwh 
Q.  D.  Maarub   Carboo-feeding  niaebaoisiu  t<u  arc  lam; 
F.  Baaan.  AinB|WMrtalalaetrisaDiM|i 
J.  8.  n.  MaoCMMAO  aad  Daam.  Mm.  00.  Ooml 

and  electric  liftht. 
Il.T  .H.  C.^  (ti.E.  t-V.  U.S ).   rireult  brakes. 
11.T..H.  Co.(U.I-:.c<x  r  .s  k  C  miroliiog  devises  lor  eleelriaaMMan. 

O.  EBLASn.   losulator  f^r  ti  .r  rail*. 

NoTCoiber  11.  1904. 
P.  Si  HIM  Aim.   Qla^gow,    Klectric  tooln.* 
CaAHiiaaLaiK  k  Rooicuam  and  8.  H.  HoLOSs.  lUrminghsm. 

Klactricity  tuetera. 
W.  AiTKiK.    LiTerpool.    Telephone  nyttetus. 

B.  BosMUKse.     CoveoLry.     Klectro  ruechinica'.  syn* 
spparatu*. 

J.  KtOprsmrsiN.    Mnltiple  ftlamaot  iaeandeioeoi.  lamp. 
A.V.Biua,  ».  Uai^tnuKand  A.B>BomT.  SWdw 
asrias-woand  dynamo'elaelrlo  iwMtlawy. 

S.  0.  Cowr«H  C'>i.«!v    Klsctrical  comloctora. 
P.  C.  HswiTT.    K If.  trie  K"  or  vapour  apparmtoa. 

for.  Nov.  24,  1903.  itsU  of  applicatiim  in  LT..S.)* 
F.  M.  Lswis,  (i.  W,  L.  Cass  and  Reason  Uru.  Co. 
&T.-U.  Cu.  (0.1::.  Col,  U.S.).  ElectrieitT  meter*. 


arc  lamnc 
bunaiaMMfaitk* 
■mbuied  noath  gag 


( 

Am 


8PE0IFICATIOMS  PUBLISHED. 

Hon.— AO  spadfleatleaaosa  booMaiaidat  1 

W04. 

12,09?  Akt.  Ois.  ^JJIJ^^I^^i^J^^Ji^  Jaglaljag  affiaataa  Ihr  aaia. 

constant. 

J3jM  MtoRoi.  Control  of  eaaUiauiaa  oarreot  for  eleetrk  Mtaa  te 
ekctiie  traction.   (Data  appHad  Itar  Jaoa  4, 190i3.} 

14,886  Basam.  Bleetfie-aMilor  aoatMOaia. 

16.382  BnuraatiM  aad  Wnm  Sab^ataliaB  rwfmi'Bg  anangHMM  far 
t«lepluiae  afttaas. 

I5,si52  iiKH(i.  Klei^trada  to  aeeuBMhtM*.  (Data  applied  for  JO/  U, 

im.) 

ibjUl  Bttoam.    Bartriaal  Watt«  mwk    (Data  apfiliad  ta-, 

17.046  Maksuau..   Electric  tiiaMsa  to  nll«s|«  aad  tMiaii^rik 
17,243  K SITU.   Kendan  for  eleetrie  and  other  vaUilaa. 

17,600  IlAi  BEB.  KcUys. 

16,021  KlTiiia.    liisulAUjiKcnn'lucI  ra. 

18,068  Utmoxd  (Ues.  fur  dtnbtkMe  Tslegraphie,   nLb.U.).  Wiralaea 
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COMPANIES'  MEETINGS  AND  RSPOfilS. 


BRITISH  THOHSOH  HOUSTOH  CO.  ;LTD)-At  »hc  ninih  ordioary 
oeaenil  mwlinR  ol  this  companjr,  bcl<l  yeiitenlay.  the  chairman  (Mr. 
W.  A.  MaArtbDT,  M.P. '  moTcd  tiM  aidoption  o(  lh«  (oIluwinK  report  of 
Ibe  dlmetOM  for  Die  ;ear  cnifd  March  31  :— 

Tho  »<WitionH  to  Ibe  !a:  '.orT3n^  cff-cr  :d  l!Mi;fiy  Imve  been 

compUitfld  and  llie  tiuiiil.'iT  of  hand- f  mploy'l,  i  is; .iiliii„'  th.-  n'lic!  6tall, 
Rnionritfd  at  Mardi  M  Ut  1,104  and  ban  since  incrtaaeii.  'lUit  «lnelrifica- 
ii<  n  cf  .  orUin  local  lin«a  of  the  Notth-EMltm  B»iiway  in  tho  Nc-a  wUe 
dtfiirici  has  bc«n  eompltled  and  1«  in  mWaficloiy  oft  ration.  l>ur»ng 
the  period  aodrr  ntUm  Uie  oompany  eecnrnl  cnntractg  for  the  el«ctri(! 
fiiuipment  of  lh«  <r«lm  of  the  UDderground  Klwtric  lUilwnyn  Co.  of 
r.Mudoii.  ihr  .yztrm  of  eontro'  hem-;;  the  mattlyilt'  unit  jyatem,  MUiilar  tfl 
Ihii;  ut  ih.' C.V.tril  I.  iMii  lii,  ih,'  i.reit  Nortiiorn  i  ity  and  the  Xotth- 
Eaatem  Kailvnvis,  vUr,  xallafactor;  r«Eulla.    The  tnaDutaetore  nf  the 

OorUl   torb  inre  ha»  pcafWIM  MtiifMtorily,  tuid  tboee  machine 

in  optfmtioa  we  giving  cxc«llmt  r«Mit(<i.  The  directors  believe  that  tlic 
company  has  good  value  In  the  liphtin^-  anil  traction  (interprises  in  whirjh 
it  ha-i  iaTBSlmenta.  The  oaoni  j m  ".ill-  liFia  b«en  followed  in  j  i  .n  mg 
for  depreciationg  of  buildin^rs  and  plaal,  pateotis  and  atock  in  hand, 
bnide*  making  renervea  sudici^nt  to  cover  risks  in  mnlHOtlOB with  Mid 
debtH,  deprceiation  of  shares  held  by  tiie  conipaiiy  iMid  other  eoatiD. 
■inciea.  The  profits,  after  deducting  general  and  technical  expenses, 
Steouata  and  intereat,  amount  to  I'-n-'sTlS.  H3  Id.  The  vtcrt*  costs  of 
ni»ni.!«ciurc  luciiiihiil  lu  II:.-  ,-=ul  lifi'^m-cnt  a'  th--  munnfaeturinR  buaj 
nrss  .if  tliR  i:.:;ij!j;iii_v  to  datr-  arii'i;:tit  I...  ii;i>:,-:-Ji'.  1 1 -.  ,  of  which 
VM.iWO  i«  now  written  oil,  and  further  amountj  will  be  written  off  until 
finally  dinpoaed  of.  .  ■  , 

Tbe  report  and  statemwl  ot  iMMtiilt  ««n  tolna  la  KM,  and  the 
ehaiiman  said  tlie  directors  had,  as  usual  in  their  treatment  of  the 
aceoanta.  adopted  a  fairly  drastic  metho<l  of  valuation,  and  the  fiKUrca  in 
thRMi  Rcrniml-:  wiT<>  a  fxir  rrpn  i.;nta1;<7n  ol  the  iictiial  values  ol  the  prn- 
I>€.r.ic5  whi.  l.  Ih.  v  rr|it..n<.;n.  .1,  Tl  .:■  |:ii:ri;.dof  development  was  hafpily 
ae^ly  j^l,  &od  liiey  v.uM  sooa  be  entering  dpou  »hat  he  hoped  would 
be  a  long  and  profitable  car««r.  The  rqKwtHMi  MSOimttveM  Mloptcd. 

nCDU  RUBBER.  OOTTA  nOtOBA  *  maaKAPSWOWM  W-flTD  j- 
The  directors"  report  for  the  year  ended  Sept  30,  to  U-  preeentc I  ir.  tlie 
meeting  of  ahnrebolden  at  the  company's  tfGcec,  10ft,  Caun  ii  -r,r. .  t, 
London  EC,  on  l>ce  20,  at  1-'  ni-rm.  sta!f=  ihnS  afl<fr  provision  for 
ii.;i;iil!ia  di/rj'.s.   there  is  n  n>.:  iir.iiU   <>[  I'J*.  »d.  Adding 

ftifi.'JSO.  "».  lOd,  btoBgbt  forward,  aiid  deducliiiij  il2.5O0  interim  divi- 
4Mld|«UHiw»tlimii»4ilMaable  baUnceof  JCt°>3,77l.  7^  IJ.  The 
dirMtora  neonmiaid  tba  dntrihallon  of  a  dividend  oi  r>^  »  ;mre,  tax 
fre«  frt.|iiiTinp;  f  l-i,"0O\  jnakini;  a  l'>lal  of  H  per  c*nt,  for  the  year,  and 
ieavhl^;  £1  (.-'7i.  1-..  Id  t.j  bo  cam.  .!  forward.  The  general  business  of 
the  oomii&i'iy  siiuwii  an  iBcroase  when  compared  with  last  year,  but. 
■afortuuately,  the  aales  have  been  made  on  a  rapidly  rililli  Mirket  for 
raw  materia],  and  tlie  selling  prices  of  manufactured  goodf  Et«*  not  pro 
portionaldy  iltecM*e<l  Moreover,  the  revenue  for  tbe  year  has  been 
charged  with  Mnoanta  expended  on  the  development  of  a  new  businesx 
which  has  not  vet  rm»!?hed  a  remunerative  stiiRe.  These  t«p  ru-isicg 
account  for  the  r'cr:iy.fi  (ttlllng  o9  in  revenue,  but  the  director^  t!iirk  O-M 
the  nrana*  for  the  current  year  will  not  be  injuriouxly  alT«ci>.il  la  o,  iilcc 
iitMil  Xh*  Mhie  8tcamwr«  "Oaeia"  and  "Buccaneer"  have  l>ecn 
Mipl^ftd  in  mIiU  repairing  work  during  the  year,  and  both  ve^els  are 
•k  present  under  chartt'r.  The  works  at  Silveitown  and  Pcrsan  have  been 
maintained  in  their  usual  state  of  cfticiiM>i--v,  and  oiteniiionii  aontiniio  lo 
be  made.  !n  April  last  the  directors  nunlo  aji  isBue  of  tKNifWil^  «•>•  md 
debcntuici;. 

ISU  OP  TBAMKT  XLBCTBJO  TBAMWAVS  «  LI0HTI80  00.  iLTD. 
In  nwring  Om  adoolaaa  ol  tha  npart  at  th*  meetinB  on  Wednwday.  the 
I  (Iiori  A.  Bollar)  aald  that  examinaUon  of  the  traffic  atatcnicnt 
tbe  tact  that,  although  they  carried  a  much  InrR.'r --in.-K.-  t 
BM|ple,  a  considerable  number  of  these  were  sb.  rt  hitan  .  pa-wnK'-r". 
The  pas^wrKiT-;  cnrrifKl  ntiwberfd  l,"Ta.»il1.  In  th.!  .:!rctn«  li«htm« 
d*p;irtn:i-ril   th<i  in.-nn.r.   hiiil   il;i:ri.;i>-:.d  fl-jin  I'l'->3  tO  ii'i.'i'M. 

There  was  a  steady  growth  in  the  demand  for  eledrioity  for  private 
lightBig,  partloidulr  ■*  Ibivrtoi,  m4  M  tha  dinelon  bad  btaljr  latrp 
dosed kknnrnitaniraimnii  to wm bepad  Hut th* eomnmvaan wonld 

be  increased. 

LAMOABBIRE  POWtR  COttBTRVCIION  CO  itTD.<  Th.  report  to 
Sopl  RO  i^Kit^  ihut  £TO.0<tO  remains  to  be  calle-i  up  .  n  A.  shares,  and 
11 : 1. ,11011  oi  V,  hai-jd  to  be  issued.  The  dirretne..  iirj;i  ij  that  further 
calls  on  A  sbare.i  will  re>iair«  to  be  nuide  and  the  B  rharvs  Ut  be  issued 
(to  «aiitai«tor»)  dminf  tba  iwct  taw  months.  SMMaeuwy  pMCceas  has 
bean  raada  with  tbe  oaoatraetloii  e(  the  power  station  at  IbMclUre,  whicb 
is  likely  to  be  ready  early  in  1005.  NcKOtialions  are  pioceoJiiiK  with  a 
number  ol  local  autliorilies  lor  givi»K  a  supply  in  their  rd-pevliM?  di> 
tri  .t*.  ai>d  an  agreement  has  already  tieen  entered  into  with  bwinton  and 
I'endlcbury.  A  report  of  the  pro«T<,><>  of  the  w«rka  by  lha  company  > 
joint  coniiultinK  ••n»ynnrr«  (Mr,  H.  V.  1'ar.hiiJI  and  Measts. Lacey , SiBar  A 
Leigh)  acaompaoiet:  tbe  iriwit  and  is,  itt  abatnct,  as  folKiH^  -— 

Uonidderabta  difti<^ultT  was  expmancad  in  obtainiuK  satisfactury 
fdiiiiHutidiis  for  tho  biiilJinpn  anil  thatnomewhat  ili-lujivi  pi  Li'i'>s«  in  the 
L-jirl.   luges  ol  tl)e  wt.i  k,    Ji'.L  im^  l.r«--i  ■'-'<-■  -^<-''-l  ihe  only 

Work  reuiaining  to  be  done  ia  of  a  nature  which  is  lii  pemleul  upon  the 
d^Mvaiy  al  lb*  lanaraluig  abutt  Tba  wbola  «f  tba  plaal  iai  ithei  erected 
or  iacoanad  delivery,  with  the  exe»plion  «t  the  fcrarwain  tjeiicriiiinR 
wts  It  U  anticipated  that  tl>e  first  of  Ibt-eacni-ratiiic"*!- will  hereadyfoi 
delivery  during  February,  and  by  this  time  the  '.vli  L  ■  '  !.'<«  oil'*'  wo'k 
on  (ha  pow«f  italion  «iU  ha  bnithcd,  and  aU  that  will  rciuitia  to  be  done 


will  be  to  erect  and  c..mi.  .  I  up  il.i  i?enerating  set.  bo  that  thcrr  i-.  I'v-ry 
prTisppct  of  its  being  ready  for  service  soma  time  in  ApriL  So  far  a«  tlio 
u ori: i:  i  »v<!  progressed  the  aapandituia  baa  faaan  wiU  vitbin  lha  catfawla 
sutilaiiied  in  <nir  report  «rf  F*.  17.  VKO.  and  tbeia  will  ba  a  MliatallUat 

saving  on  thin  part  of  the  r.  t  t-  ■•  orders  have  been  jilnced  with 
Callender's  f^o.  lor  nearly  10  m  ,ii.le.  to  serve  the  districts  of 

Keai&ley,  Clifton  ami  !'f  ndlebury.  A  >4-t.ind  cable  will  eerve  the  districts 
ol  Bury.  Tottir/i.  n  K.iniBliottom  and  Hanlingden.  We  have  had  under 
coniiideiation  the  design  ot  tba  several  type*  of  iub-slations  necdf  d  to 
meet  thaH^toMMMa  M  Iba  dilfamat  loeal  aatboritlae,  and  this  n  »tor 
is  nowaoIaradntDaadthaktbaeonpaaywillbaiBapoiiHoiitoordFr  tt> 
ntoeaaary  sub-station  plant  immediately  agn*nient«  aro  com-Iu.Ud.  W  iifa 
refi^rcnce  to  cost  of  distribution,  we  are  ulad  l.i  I  f  imli  t-J  report  ihat  1,'je 
demand  lor  powf-r  ?n  fur  Ii..,--  f.rt'i  in  ^itifih  rnriu  i«  i-  ir.u-l  adviiiiageous 
to  the  company,  bot 1 1  Jii.  r<  ,|.itul  est  iind  .n.rVin...  fvptiiEts. 

SOUTH  tTAPPOBD»BIBE  TRAMWAYS  CO.— At  tl»c  meeting  on  Wednes- 
day the  cliairman  (Mr.  W  s  I.  <oh  i  t.  r)  said  that  for  the  last  10  yean 
they  had  had  a  difficolt  ta»k.  They  had  been  in  oonliid  with  vartooa 
bodies,  bui  h,.  .vn;  gUd  to  lay  IbajF bad  aoaM  laaaaUlamant  witb  tha 
lessee  comiwoy.  Tho  oflar  aada  1^  dm  faNMr  had  baan  aeeaplad  bjr  n 
raajorilr  oi  tba  prapriataia. 

aOOn  WAUl  lUOnUOItl.  POWBR  distribution  CO  On  Friday 
a  resolution  was  paascd  -intti  il  ing  the  dirc<.U)rs  tt.  r;i''t  £fft.W^ 
additional  delwoture  stock  ,\i  pn  lenl  the  company  ir,  in  :,  i  c  ancel 
lo  supply  10.400  H.I-., are  in  negotiation  for  an  additional  1 1,700  n,i-.,  and 
have  ini)uirie«  fur  'iH.OOO  n  r.  In  CwmfaiBB  aiaa  tbt  Company  an 
tx-i  n  linf  their  roaius  to  Abcrsychao,  Cramlln  and  Riiea,  and  in  tha 
'  |,ri  l.i  ririn     i',,- rphillv,       r.  Sen^-keuydd  and  Mardy. 

W.  a.  SYKBS  IKTE&  U3C1UK0  SIOITAL  CO.  LTB.i— At  the  meeting  oo 
Kridia  Ibaabainnan  iMajor  Uen.  Iliilchicsonf  said  that  new  wolkshofM 
had  btaa  eweted  ant  ol  revenue.  The  orders  received  during  tbe  year 
were  greater  in  number  and  iu  valuo  than  those  of  tho  previou>^  year, 
and  if  tlie  eoit  ot  the  works  cstensiotis  h«<l  not  l»-en  debited  to  revenue  it 
would  hiive  been  po«>iblB  to  inctvaiw  lh«  dividend  beyond  0  per  ?ent. 
The  aignnUing  insialUlloo  al  St.  Bnoabl  StaUao,  Oti^ptw,  had  proved 
succeosful  and  had  been  tha  meaoa  of  toiagiac  bt  larn  ofden  froaa 
Kcotlaad.  Bosiia  waa  lb*  aoljr  KoMffM  aoimbv  artudi  bad  gnaa 
them  I 


MES  OOHPAHIES,  SIAIUIOBY  BBTOBHB. 

NSW  00HFANIE9. 

MARtBOROUUH  ELECTRIC  BOPPLT  00.  .LTD  )  (H-J,H10,)  lleg  li*c.  A, 
capital  £  1, 1 in  l\  i  ktes,  to  curry  on  the  busines*  of  suppliers  of  eleo>. 
trio  Ught  ajxl  power,  electrical  cnginwirs,  eJeclticianji.  co«lta«l<Mi»,  tram- 
way  and  railway  pzopricton,  Ac,  and  to  enter  into  an  agrwioant  with 
iii^Traal  (Ud.). 

HOBS  UXITED.  (8'i,xll  )-Keg.  on  iKse.  capital  £lgJIKH»  £1 
shares,  to  aci|Uire  English  patenU  relating  to  motor  car*  ol  tha  8mei« 
Anonyme  d'EleetriciH  et  d' Automobiles  Mors,  or  others,  to  manufacture 
and  tell  in  United  Kingdom  and  Uritish  Colonies  and  dependencies  motor 
boafs  «nd  sacessories  in  a<-cordancc  witJ>  »u«h  patents,  to  dMi  m  motor 
cai-  and  n,  cessories  made  by  the  OOfflptCnle  Franyaise  d«a  YaMBWa 
F.leetroraobile*.  and  to  carry  on  the  bnalnes*  of  garage  propnetori,  '■"■o' 
car  and  *abieta  manufaclurers.  nKent;!  itnd  meit-hanti.  electrical  and 
Keaaial  ennnears,  Ac.  Fir-t  directors  h  Curie  >ch  ).  I>.  SioKev  (luan. 
dir.),  a.  da  Wild*,  L.  Baaibhiiehar.  F.  Kerr.  L.  Auaobac.  M.  On»mmond 
and  C.  Banbmy.  B(«.  afflea,  S5.»,  SballailMiy-aiWnai  iMidao.  W.a 

STATUTORY  EETUEH8. 

CBLORtOB  BLECTRiCAL  BT0&40S  CO.  ^LTD.)  Ueturn  to  Aug.  .HI  glvea 
capital  as  £  I  as .250  in  til.COO  jMalawai!.  aS.'lW  ordinary  and  tO.Oflfl 
undenote.1  ehares  of  £1  each,  of  wWdl  m.9V>  pr-.terence  and  .».  .iH)  ordi- 
nary lihares  have  been  t»ken  up.    a  P"  ~A:,t^  !>h    in  t't  i-«ll«d  up  oil 

■tK,7.50  prcfertnoe  and  Ui.iW  ordina.-v,  ii,d  j.'.'.         l  a-    ■  .  "  received. 

£30,250  i»  consider'. 1  ii-  p.ild  n  l:v-  7  '  p-el. , .  M.d  1  ( .UW  ordmary. 
Mortgacca  and  chftr  j-:.s.  l.lii.inii, 

BDISON  *  SWAM  tJBITED  mCTRlC  llOHT  <»„  J^^S^JT^^ LiSSS*? 
to  Oct  31  giv.  «  the  capital  of  the  company  a»  £9IWI»  In 
sharea  of  f  .i  racb,  iC..l3«  li  .hares  of  V,  tMh  mif  jaM  h  ct 
t%  10a. each. ol  wWeh99.S«l  A,  17.i:!'.i  1.%  H  and  VI.  10s.  B  share, 

had  been  taken  up.  lOd.  per  ^baiL-  bus  bct  n  called  up  on  Hj.2bl  A  shares 
and  i:UfiM  IOk.  has  lit-en  paid.  t:(  r->r  flmre  is  con«dered  as  paid  on 
10  iiui  and  10«.  tier  share  f  ii  M'l.'ii.l  A  i,hiiri.; .  and  nil  the  B  share,  arc 
issued  a.-  fully  paid.  niaUing  f.W.;:.7.  lii».  ...nsidered  an  paid.  Mort- 
gage^ and  charncs,  jC  I  |:<.U'.'3 

KATHEU  Se  PLATT  ;J.TD.t  In  return  to  Se|<t,  7  tlie  capital ^'•J*^^ 
in  .11  mill  pi.  '.  :.ii  t  .Hid  ."lO.iilHJ  "iidiiiary  shares  of  £10  ea<;h,  01  waiaB 
10,000  pn  lercni  c  and  W.im  oidmaiy  bavo  bi-tm  taken  up.    ttO  fa 

lihara  baa  bean  aallad  up  on  'M:m  pwtaraaoe  ai.d  i.-xio  ..riUna»|r,M[d 
mT/WOfaasliaMVaaavtxI.  £«f«t,(K»  is  eonudcrcd  ns  paul  oa  10.IMU 
pcarerHiea  and  87,400  ordmarv.  Mortgagat  and  efaaisev,  ml. 


HBKDEBSOK  STBAHSVAAt  ESTAtES  LTD.)-ln  "'^'l'''  ^1"' '•f^lii' 
is  stated  that  the  Drlagoa  bay  l)e>^pnM»nt  ^<»f^' l'^^,'^'''^ 
|i«ny  wai  interested,  had  opened  fOT  lialb*  tb^  elactrie  tiam«aiy  i»«t«» 

in  Louienyo  MBii)ue«.  "  • 
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ciTT  loni. 

■ZMORAHDA  iXHi-  IM  — Bank  raU  3  p*i  c#nL  (»inc«  April  il,  VMM  . 
I'ricr  of  s.lvt-r  li7;.il.  [»-r  11/  C<>ii>;ils  r^Tj  Hs  (nr  inon>-v.  mm  -  KHJ  tor 
ncroiint;  'ij  pcrecnl.  nnnuitiM*  HTi— RMJ.  CoujioU  \'ny  Pay,  Jan.  .">.  Stockn 
and  Shkrat  CoDtiinultnn  I>av>  l>eo.  and  Jan.  11 ;  TiolUit  Day.  I>cc  29 ; 
Wy  Day,  Dee  SO;  Mining  Share  Carry  ovw  Dayn,  flw.  147  and  Jan.  10. 

tnSBkH  DIKECT  TZLEOIUFB  CO.  {LTD  :  Tin-  mv.yHnm  on  lhi(  eom- 
paaj'a  4  per  cent  mortKaKe  deUnturea  lo  b«ar«r,  due  Jan.  1,  wUI  b«  pkld 
OA  JU.  S  •!  Pair's  Bank,  BartlioloaMirOiMk  *     '  *  ' 


tramnti  will  b«  lent  out  on  Dm.  SI.  Tba  4*taDtar«  nstattr  *iR  (>« 

cloied  (rom  arth  U>  .tltt  imi.  incluKivn, 

BOOWnmODTHAPOOLBEUECnilCITTSUPPLTCO  (LTD.)  Th(.trnn»f<'r 
bimkii  and  n'^i  .U  r  <>(  holder*  o(  dcbrntnrr  nt.x'lc  will  !«■  r-loiHid  (roQi  I'Jth 
to  Slut  ii'.B'.  in. ; LI  .1.1-,  prrparntory  to  paymrnt  o(  irK-rr    iluo  Jan.  1. 

CITT  OF  LONDON  SLBCTUO  LiaBTna  CO.  ILTD.)  -Tho  tranafer  book« 
and  rcgicter  Ot  holden  of  ih»  a  per  ocnt.  drat  and  4|  por  orat.  Moond 
MtDtora  aloek  will  b«  dorad  fmn  17th  to  8Iit  ioat.  iaeloaiT*. 

wuwm  OF  UMDtm  nmnio  wontx  oo. 

tooki  aai  ni;M«r  of  ho)4«n  M  Cm  dobiatm  ahwl 

19th  to  Slit  Init.  inclusiTr.  pniparntoty  to  paymmt  o(  tntarvat  doo  Jan.  1. 

BUTBBN  TELBOUPH  00  LTD  )— Paymtnt  will  he  made  nn  Jan.  15 
of  diTidend  at  th«  ratn  o(  .1*  p<ir  cpnt.  p«?r  annnm  (li-w  t«i>  nn  thi>  pn-frr- 
tnoo  stock  o(  tfaia  company  for  thr  '(tiartcr  rndini;  ill  si  inst.,  and  an 


(UIM— n«  tnuMtar 
in  win  to  eleMdftrMn 


inlOTim  dlTidcod  ol  1)  p«r  utaU  on  tbs  ordinaiy  itock,  tax  fro*,  in  mp«ct 
ol  jwili  tor thammtCT itod Bipt  M. MM.  Ik*  tnadttbaato at  Ik* 
OMlBMjr  itodi  will  to  doMA  htm  Jta.  T  to  14  inelmiv*. 


CO 


nmnoK  AvmiiAiu  *  cbima  TKLBoxArR 

(LTD.) — ^Ths  directors  have  dee  la  ml  an  interim  dividend  for  the  quarter 
«DdM  8«p).  30  of  2s.  fid.  per  share,  tax  free,  payable  Jan.  I  I.  The  share 
Kgiater  will  be  clo&ed  from  Jan.  (>  to  .Ian.  i:i  incluiiive. 

PBOVnCIALnAMWATI  00.  (LTDL)-The directors  r.  e. nuiu;  I  n  ttnni 
diTideDd  of  3b.  on  the  ordiiiaiy  aliarea,  nakiDg  l>e.  per  f  T  v- :>t 

fnded  Sept.  80.  placing  £7,000 loicpMoialiau  and  carrying  lurwai  J  la,  luO. 
The  Mt  mwim  lor  Um  jaK  ma  «MM*> 

BIWOBnriTmAemvrATBm  rm>.)— An  atoidged  procpMlni  of 
this  eompany,  which  been  foimed  with  it  rapitKl  >:if  £30,000,  dividxl 
equally  into  pre(errL>i  unlinaty  and  deferrf  i  nrJiuin  shares  of  II  eai  lj 
will  be  (ound  ^t  out  on  another  page.  SuI  m  i  iptioua  am  invited  for  the 
l.'i, MX)  preferred  shares,  payable  <id.  pi  i  share  on  application.  7i.  tWl.on 
allolmenl,  and  the  balance  an  requlini.  These  preferred  shares  are 
entitled  lo  a  fixed  eumolative  dividend  of  t>  pvr  cent.  \ttt  annum,  and. 
after  a  like  dirldend  in  anyone  year  has  been  paid  oo  the  drfrrred  lihart's^ 
will  parUeipate  In  any  Kurplus  pruiStn,  Both  the  prrfi  rii'l  nnd  deferred 
^harea  rank  pari  |.^ku  ax  rrf.'ard*:  f!apital   The roniiiuny  hji<  brcti  fornud 

10  aaqulie  the  Brltlih  patcnti  gi»ot«d  to  Mr.  Joiio  8.  JUworlti  for  a 
■film  of  MrinulioMgHMntifaaMrtMlof  4tattiMll|f<fnftlM  fthlaliib 
•nd  te  k  patented  "  one-man  "  ear.  Oar  mdm  m  aeqaaluded  wHh 

tbayriMiples  of  these  Inventions  and  with  Ifaeir  merit*  and  utility  in 
iIuhIc  tramway  working,  and  from  the  faroorable  reception  which  bi  th 
patents  have  rcoeirt'd  from  the  technical  press  it  may  li*  ««i<l  that  th« 
[HU  li  ire  offered  an  unusually  favourable  opportunity  to  take  a  share  in 
a  promii-ing  enterprise.  The  price  which  llawortb'd  Traction  I'atents 
(Ltd.)  will  psy  to  the  vendor  f or  the  pAlenti  li  £lH.titHi.  of  which  1-3,000 
ie  in  eaah  and  the  balanra  representalhe  1.>.000  deferred  ordinary  shares, 
fnllT  paid  up,  which  will  ti'  i  ive  no  .ruiileml  until  the  ordinary  share 
holders  have  tir>l  Ken  r.a[i  imI  I'ui  tl;..'i  puicliasc  money  the  vendor 
tiaaalaie  to  the  company  all  uncompleted  orders  aa  from  Oct.  I  la^^t.  and 
rao*i««a  aa  part  ol  the  parehasa  mooerOOO  for  Iho  goodwill  vt  liir- 
badMas  op  to  that  date.  F.iaht  British  palenl*  In  all  are  a.  ^iuii^l  iiy 
the  eompaMT,  dated  lOM  and  IMI.  It  la  tUted  that  the  work  of  the 
aempaaj  wul  Inelnd*  the  conversion  of  existinx  tramway  can  to  ret^ene- 
rative  (Nintrnl  and  tfrnnting  licnnres  to  clcclrii-al  inanufaiturinK  cum- 
panii  t:  r  11. 1  mai.uliii  lure  ot  the  company's  i>al<-iitr  1  r\i<ti  i:i  The 
ngenerativc  control  rjrstem  acquired  by  the  company  i«  alMi  applicable 
toaitalria  laUwajIniaa  aad  toaleetairvsbialas.  Tha  pteepcetu*  ttaiea 
llutt  IS  tianway  ears  atw  alnadv  in  aoti**  sarvioe  equipped  with  this 
Itgtnerative  ci  nfrol  sv'tem,  and  that  the  tquipment*  for  ("►'i  further 
cars  are  or  liiJur.  Nome  of  ihefe  are  repeat  ordi  r.s.  Mr,  liAwcith  act--* 
as  managing  director  ot  the  company  for  the  present,  and  his  co- 
directors  are  all  promineot  nen  ia  tha  alsetriaal  iadustijr,  aad 
engaged  in  pneticai  eleetriral  work.  It  will  to  aeaa  from  the  proa- 
peetos  that  no  part  ol  the  capital  i-i  underwritten,  there  tomg  no 
[Blemiediate  protit,  and  nothing  is  being  paid  for  Ananeial  assistance 
lo  the  exploitation  of  Ha«(irtli  s  Trat  tion  ratents  l.i'l  '.  It  may. 
perhaps,  be  added  that  Mr.  Uawoiih  hu«  rtnli  a . .  ui  i.  in  connec- 
tion  with  tha  patents  anioired  by  Ihr  new  coiupauy.  to  eipreas  his 
«iaw  of  «ha  anoMC  ia  vUcii  patanta  atwaM  to  Ifwtad  wtea  ttnip  are 
handed  o«*r  to  a  )oii>t  *tMk  entarpris*— Ih*  patanle*  Me«l««i  a  food  share 

of  the  bu»!ne*«  without  rnnkinK  any  undn^  profit  out  of  hi-  sharehol  Jem 
We  may  juld  that  '^inct-  the  issue  of  the  pro»*iiectu;'  new  inctailationt*  nf 
regenerative  control  have  Iwen  made  at  HinTmn,ham.  lioiirni  nnnith  and 
Havre,  in  each  rjise  with  a  imCtcm  of  motor  »liirh  ha>  not  pr<  \  luui.:;. 
been  tried — i.t.,  a  Urtiab  l.tMU  ii  motor  and  a  \Vefitiiiuhua>s  IV  tS  and 
awlO.B.ljlMlk  Wa  lean,  iBithar,  that  an  aste  has  also  toannceind 
to  lit  np  a  «u  far  Ik*  Cerpotmliaa  ol  Wast  Ham. 

r  BTOCK  EXCBAirOB  llOnOKB.-The  Stock  EidMBM  OooUliM**  have 

appointed  I'cv.  21  a  special  MiltlinR  day  in  and  fiavo  Ofdsred  to  be 
i|uot»ii  ,1  further  i-5ue  of  'Jll.tluD  ordinaiy  i"j  shares  'I'S  paidt  of  the 
r„i,  •':>'■■  .  fM.  ^  <  pplij  i  „ri<n.  \l.ttt.)  Ih:'  i. i ii iltv.  Inf..  bo  v,  ^-kcl 
lo  grant  ijuotuiicni  to£2tX),<)IJ0  li  per  cent.  redceiuaMe  debeuttue  stock 
ol  the  Bitmingham  ilUhml  7'Mssirays  (Ui.)  aod  a  fotlhar  iaaaa  ot 
£65,100  9  per  cent.  wtownMl  4nt  VM^tfi  dctoBtniO  itodi  «t  fhe 
^aeUrad  Ekfirk  Tramteaf  Co.  {Ltd.) 
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Onk  of  the  rii'Nl  -;o;ilu  luiUv.iy-  tit  fi.llnw  tlw'  Icivl  of  the 

liorth-iuutern  and  the  Lauiosbirc      Yorkshire  will  ho 
London,  Brighton  mi  6«a(h  Cout  RailwRy,  the  direeton  of 
which,  with  the  assi.stJince  of  their  coD^ulting  engiiitur,  Mr. 
Philip  DAWitoN,  are  now  proparing  ajpoeiiications  for  equipping 
n  trial  leetioDcleetricany.  In  foNowing  thla  oonito  the  dii«etora 
have  l»cuu  iriHiiencf*!  hy  one  of  their  lioard,  Major  Cahdkw, 
who^  needleea  to  aay,  appreciatee  ihoroagbly  the  advaoUgM 
erf  dwrtric  traction.  Th«  nioet  important  feature  of  the  aeheme 
i*  the  decision  to  employ  an  o\'arhea<l  condix-tor  in  pla^e  of 
a-third  rail,  aud  in  conjunction  with  thii>  it  U  practicnl!;, 
certain  that  a  single-phase  alturnatiug-currunt  sys^tem  will 
be  employ i)d.    Only  a  compantiTely  short  length  of  the 
line  w  ill  !  !■  t'i|iu[i]ioi'  ,it  rhe  outset— viz.,  the  section  of  the 
South  London  liailnay  fmm  lialtci>>«;«  I'ark  t»  I'uckham  Kyc, 
»  dbtttiM  of  abont  in  mSm,  irith  itntiou  at  Wanda- 
worth  roarl.  f'bph.TOT,  Brixton  and  Denmark    Hill.  The 
electrical  c^iuipmunt  cannot  b«  carried  into  Victoria  Station  on 
MMOnut  of  the  raoomtnietion  that  ia  now  bong  carried  on 
there.    The    cxiiiiliutril   is   to    Jp«   nia<le  rather  with  a 
view  to  obtain  experience  on  tecbnioal  mattera  of  design  and 
woridiv  than  ai  a  tMt  for  flaancial  nanlla.  We  have  reason 


to  believe  that  the  overhead  wfre  will  be  !<iipporred  more  or 
less  on  the  principle  .idopii  1  i;i  tin-  line  of  lailway  recently 
running  iMitween  Nicilewclionewcide  and  Sjiiiidler.sfeld,  ne.ir 
Berlin,  described  in  Th''  FJfiiinnn  a  year  .igo  (Vol.  LL, 
p.  l.it.m).  In  lliis  t^y»icn>  two  ^tccl  »iwpoii6i»u  wires  rno  the 
whole  Icti-tli  t>f  t!io  track,  and  the  conihictor  i*  ^lupcnded 
from  them  i>y  paiiA  of  >rir«e>  al  about  lOft.  inturvols.  The 
line  will  probably  be  fed  directly  at  a  pnmure  of  about 
4t,000  volts  «ir...-t>'  I  'f  1-^'  un  1  (-".ich  In'.'  •nintivc-  or  motur  car  will 
Girry  a  tiiuisfornier  to  reduce  the  pressure  sufficiently  for  a 
Kingle-phaae  ni«tor  with  a  eonunutator.  We  look  forwaid  with 
iinereat  to  the  progreaa  of  thie  aeheme. 


Wc  arc  couiinued  in  our  \  iuw,  that  the  raiihap  at  Bradford 
waacbiellydnetoaerious  faults  of  long  .lUiiKtm^'  in  tlio  dei^gn 
of  tht'  rictwftrk.  hy  tliL  fli  ,  Electrical  Engineer's  report 
(mhlishod  on  aiiotJicr  |)«gc.  i'uiing  Mr.  BlacKMan's  abort 
occniHwey  of  hie  pro»ent  potition,  he  hea  had  to  deal  with  • 
continuon-  irtio-  ..f  troiiMv.-!,  tho^c  at  rhe  cpncrafing  station 
iMving  been  of  almost  etjual  iniporkinco  to  tho^c  on  the  net- 
work. An  inTeatigatkm  uito  the  atateof  the  network  had  Jiut 
been  concluded  before  the  disaater,  an<l  this  examination  bad 
been  greatly  retarded  by  the  abMOce  of  proper  plana  and  data 
couoeming  the  poaitien  of  the  wtim,  end  lack  «f  iiyitem  in 
the  method  of  joinfaig  them  up. 


lNTiiKRVPiiOiN«i,  happily  of  a  less  wriou«  uattm:,  huvo  been 
repofted  from  other  towns  dwing  the  past  two  weeka,  and  we 

ii'l'iM'  once  more  the  warning  we  ^u. to  mnin=  engincersi  a 
few  motitha  ago  that  a  thorough  examinaiiou  and  test  of  their 
networks  should  be  made  without  delay,  the  omditioBa  for 
the  development  of  faults  having  been  accelerated  by  a  hot 
and  dt)'  summer  followed  by  a  wet  autumn. 

A  CASK  of  con.-^iderahle  interei^t  came  before  a  Divisional 
roiirt  0!i  Tuesday,  when  the  VorksLiiv  (Wij  illLii  T'istrict) 
i'^iectric  Tramways  (Ltd.)  appealed  against  a  conviction  by  the 
Dewabttiy  jutioas  for  naing  a  connyBiMie  to  oarry  paaaengara 
within  the  Borough  of  D.  tvshui  y  without  having  made  appli- 
cation for  a  licence.  The  action  had  bocu  taken  by  the  Dewebuiy 
Oorporatkm,  who  contended  that  the  tranear  wns  rsaDy  an 
omnibus  aceonling  to  the  To-vn  r.  .lioe  Clauses  Act,  18S9,  and 
therefore  came  within  the  definition  of  a  "  hackney  caiTiage  " 
in  sectiona  37  end  49  «f  the  Town  Police  Clanssfl  Aet, 
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1847.  The  appellanU  tlispuUni  thin,  and,  in  ultlition,  clHimed 
exemption  under  the  Light  Railways  Act  of  IBH.  Foitu- 
n»t«)>-  the  I.oitn  Ciiikk  .Tim  m  f.  and  bis  judicial  colleagues 
held  that  the  legal  asjjcct  of  tho  iiuitlir  L>)iiu ilu^l  with  the 
cvmmonsense  puiot  uf  view,  Mid  uplteld  the  a}>[>i;al,  i|ua4hiiig 
tbs  oomvietioD  ci  the  kenl  magistrates.  As  His  Lonlahip 
I'oiiited  out,  the  decision  i>[  tiir  IlcuI  juiiiLcs  nitJin  iiut  uvti  v 
cauriajje,  driver  ai>d  uoiiduvtor  ot  a  ligiit  rMlway  nuiilii  lutvu 
to  be  licenserl,  and  this  was  nothing  short  of  an  alnnnlitj*. 
Kver)  thiii^'  ivcnt  to  show  that  tlu-  law  nevcf  inttti'ieil  a  li^ht 
railway  to  be  anythiug  but  a  railway,  and  that  it»  vohiclon  did 
not  eome  iritbfa  the  legal  definition  of  a  hackney  carriage" 
or  a  "  Iranicar.  "  The  aiiciinulj  "  ill  ri'iiiiiiii,  lii>\vi  \  t:r,  that 
while  a  iramcar  running  on  a  line  hiiilt  under  the  Li^ht  K  iil 
ways  Act  need  not  lie  1icen«ed,  tb«  same  type  of  car  may  have 
to  hi;  litcii.-ed  liy  the  LuluI  Aitthixity  if  it  h  to  niti  on  a  line 
authorised  under  the  Tramways  Act  of  1870.  Wo  tn»t  that 
this  antiquated  Act,  passed  long  before  tlio  advent  of  the 
electric  trannv.iy  wan  contemplated,  will  he  reptacdl  by  moif 
suitable  l^islation  next  session. 

The  Ihll.liii  ('ur["'liiti''ll  li;iv>.-  ;4i'lio  .1*1.1;:.:  IlirtliL-;  ViKaid^ 

a  solution  uf  the  dithculty  which  hae>  arisen  in  muieaion  h  ttU 
the  Pigeon  House  Fort  electricity  works  since  Mr.  Hammoxi>'s 
jierioil  of  .■«(l|»C'H  i-iioti  L\)iiic'l  oil  .Inly  Hsi.  Witlnuil  t  io  iim<.li 
recapiluktiou  we  may  leiuiiid  uitr  ruiideri)  tlutt  in  couh«>iui!1k  o 
of  cerfaim  critidsros  which  were  levelled  at  Nr.  H.\VMONr< 

to  the  SOUnduos<  of  lli^  o>liniati".  atvl  iilso  c  .ih-itiuiii;  li;-  icL- 

with  regard  to  the  future  proj»p«ct8  of  the  undertaking,  he  w-n\c 
two  ofTers  to  tlie  Corporation  by  which  he  wouM  mana);e  tii< 
eloctrifity  dojiartiiiuiit.  'jtiatuutceitij;  a  certain  low  cu-t  of  pro 
ductimi,  and  oftci  iiig  *■.  pUici-  biin>t.4f  uikilt sul.-t;iiitial  riiianciid 
giiaraiitees  to  cairy  oui  ati  agrecnifnt  h.uicd  ujmu  cither  otl'ut. 
Eventually  theee  offers  were  referred  to  a  committee  of  the 

wluili'  l'i>r(ioiulioii  to  loD-i.li  i  aii.l  nrport  upon.  Ilii.-  corn 
mitlee  met  uti  Friday  ia«t  week,  ttud  after  a  &bort  dis- 
cussion, in  which  some  digressions  were  made  to  personal 
f  itt.  1  and  molivcs,  Mr,  IIammoMi's  [tiopo^al^  wen.  i«- 
jccted.  The  resolution  which  was  carried  called  upon  the 
Lighting  Gonunittee  to  furnish  to  the  next  meeUng  of  thi! 
("orjioratioD  a  report  a*  to  tlic  i-xaut  fiiuiicial  jxij^ition  of  the 
utMlerloking,  and  recommended  that  no  further  or  u  l'iitii>nal 
coastnictional  works  be  undertaken  until  the  eonsnUin::  engi- 
neer had  re]iorted  that  the  works  covered  liy  hi?  ,i:,;ieeroent 
with  the  Cor[ioratton,  tiaicd  Svj'lenjl)er  i'3nd.  l^'l".',  «<re 
linaUy  iom}>letcd.  After  being  put  to  the  meetinjr,  an 
addition  wuh  made  that  this  reaolalioa  should  not  int^vfeve 
with  any  adiiition  to  con.snmcrs  or  cxtcnnionK  to  nuinii,  Ac 
This  will  lia\c  the  cfl'ect  of  giving  the  city  electrical  eugiaecr, 
Mr.  Uakk  JRtntou;  a  free  ba»d»  if  the  Lighting  Committee 
see  lit,  for  canying  out  the  extcn-tions  to  main>i  which  ho 
recotumeodcd  in  his  report  including  the  laying  of  ihi«>e 
new  ttunk  moina.  Provio(ts1.T  to  ptasing  the  nbove  resolution, 
the  Committee  considerri!  fi  ..  'brec  Iioui-h  a  istatciiieiit  tjy  tin.' 
town  olerk  as  to  the  auiouut  of  money  already  borruwcil, 
paid  9S,  outstanding,  &c  AVe  trust  that  the  undertaking 
will  now  show  better  financial  icsull^,  for  Mt  IIammoMo 
icu>mm(tudatioiis  having  been  followed  throughout  m  to 
the  bniUiing  of  the  new  works  and  the  roconstmction  of  the 


system,  there  shoukl  be  no  necessity  for  his  taking  over  the 
management  of  th*  whole  eoneem  as  a  qNcttlatioa.  What « 
consnlling  engineer  builds  a  municipal  eleetricity  workH  and 
prophesies  that  it  can  lie  nm  upon  a  paying  hosis,  there 
»honht  be  no  necessity  for  him  to  act  as  manager  <d  it  whtB 
it  has  been  eomplaited  in  aocordanca  with  fail  spaeifieatioiit. 


Till.  olecUicil  engineer  who  sets  out  for  Australia  with  the 
idea  of  making  a  fortune  rapidly,  or  revolutioiiiaing  the  eiec' 

ttital  indtisliy  of  that  conntiy  will  meet  with  a  •=pvct<-  disap- 
(toiutiuent  on  his  arrival.  .Mr.  C.  L.  liKMi.vinox,  a  promintuit 
Aratralian  engineer,  now  on  a  visit  to  fiogbrnd,  has  been  good 
i  tiotiL'li  til  placo  f)efore  u.ii  a  few  of  lii*  inipreMiotis,  and  «ome 
oi  tlic^e  are  of  considerable  intore«t.  It  ap]ieiits  that  the  gcmt 
colonial  Continent  is  severely  handicapped  by  its  rastriclive 
luli.Hii  law-,  whicli  priihibil  tin'  iinjwirtation  of  all  persons 
under  eoiitiact.  Naluraliy,  the  etltsct  of  thi«  extreme  i'roteO' 
tioiiiH  policy  is  to  discourage  private  enterpriae  and  inci- 
ili'iilalh  to  ii-itrict  the  irnnvtb  of  population,  which  is  so 
greatly  needed.  Ke^rdtug  the  electrical  industry  in  par- 
ticukr,  it  seems  that  eompetidon  is  very  keen  indeed,  all  the 
lame  British,  ( 'ontiiient.it  and  ,\niencaii  rtrnis  bcinj;  rvpre 
seiiied,  in  tulUiliuu  to  ADttialian  iirms.  There  is  room, 
however,  for  a  few  rontiultini^  eni^ineera  of  high  standing,  not 
iiiten  -tnl  in  any  inanrifacturiiii;  c<mceni.  The  men  wanted 
.li  e  ilii  Ac  of  un<|uc^tioiia1jk-  ability  aud  experience  to  whom 
lixal  authorities  and  other  client*  can  tnm  for  ad^riee.  At 
(iiesent  the  best  technical  evperts  in  Aii>tralia  are  those  intor- 
ested  in  one  or  aiiotluir  of  the  yteat  eiigtneeiinj;  firm%  and 
their  opinions  cau  scjucely  he  clasM^I  asi  mibia-'-se-l.  At  the 
sane  time,  any  en^neer  famiiuu*  with  Hriti^h  or  American 
practice  will  e\|".'rience  considerable  dilhculty  in  falling  into 
Austialiau  ways,  and  suceess  niu»t  depend  hugely  oti  ability  to 
abandon  some  preeonceived  notions  of  how  things  ought  to  be 
done  and  to  hwim  with  the  tide.  Ah  Mr,  RKMlNiiTnN  put  it : 
'•  It  i«  caiiier  und  quicker  for  a  man  to  be  converted  to 
Australian  notiom  than  for  htm  to  convert  the  whole  of 
Australia  to  his  own.^ 

It  has  been  an  object  with  electroehomiots  in  many 

iii<lu-tricri  to  secni  c  the  deiia-iitioti  of  lueial-^  in  a  reguline  state. 
The  precipitutiou  of  metaU  m  sponge  i»  generally  to  be  avoided. 
But  there  are  some  purposes  for  which  spongy  metal  is  oiefnL 
.\n  e.M  ellerit  e\aniplo  i»  ^iven  by  .Mr.  (ShLsTimnr,  who  in  a 
I'ajier  read  at  the  recent  meeting  of  the  Faraday  Society  dis- 
>?ourscd  on  tin  paste.  That  qnaint  material,  eotrectly  known 
as  silver  paper,  nut  to  be  confused  with  the  "  silver  paper  "  of 
om  'H  ciiiidhoiKl,  which  is  really  tinfoil,  i*  nuule  by  painting  a 
mi.xluie  of  glue  and  finely  divided  tin  on  jupcr  and  bumiafailig 
tin  praduet.  The  prep.iration  of  tin  in  a  proper  stale  of 
division  may  he  ai  >.  ■in]>li.-ihcd  (<i)  mechanically  by  shaking 
Uielted  titj  in  a  box  ,  cheniicall.\  \>\  precipitating  .stannOOB 
chloride  with  sine,  and  (e)  electrolytically  by  depositing  tin  at 
Ml  lil.'h  a  Liltr.  iit  density  that  the  metal  conU'iin*  hydrogen 
and  ii  not  icgtiliue.  In  fact,  it  i»  thrown  down  m  the  required 
form  by  observing  those  co&^ikos  which  shoukl  be  avoided 

I if  mill  (cut  nicial  is  leijimed.  'I'hi.'  iiithor  laments  the  low 
curietil  eUaieiicy,  but  cltaily  if  he  hin  hi»  hydrogen  he  cannot 
bum  it 
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Faraday  Society. — Lord  Kelvin  lias  cuUiiouttKl  to  1k>  noniin- 
:it«(l  »>  l're»i<1cnt  of  the  Fandiij-  Sodetj*  in  sttccewioa  to 
.1.  \V.  Sw:.n,  r.l{..s. 

L.O.C.  Trains  and  Iron  Hoops. — A  bo}  hus  «iicce4Mlcd  in 
>hori-ciri  uitin;;  the  conductors  within  the  slot  of  the  L.C.t'. 
tram*  by  lueati*  of  an  iron  hoi^p.  The  <Ui]y  newspaper*  rcjiori 
that  the  hooji  w:i<  fu.secl  hut  that  the  boy  Waft  not  killed.  Pr&- 
^'.inubly  ni:>  meiiiboi  of  ihc  L.C-C.  4Dgineeniig  ataff  was  Mw 
at  the  time  to  do  tlie  deed. 

.OkU*  btairapitfaai  ud  Bvpaln. 

l>,.r  Mln'mupiioa.  l>«te«IBt|Mir. 

C4Tonn<'    l'inr.i  :ror   Aug-  U.  190S  ,.  — 

BvlMi-laaa  (Yemen) —Camuvi  Oct.  33,1903  — 

Tarifa— T»i>«l«r   Jan.  18. 1«M  ..  — 

-Carenm -Panmarfbe    Jntv  13.  1904  — 

SiUca— Vaidez  (Aluha)   Nov.  U.  1901  — 

I'almouth— Bilbao   Hh    U.  r<04  ..    Dte, «,  ISM 

Trinidad  -IVniemra   Dw.  20,  VaH  ..  — 

Society  of  Arts — Amoiiv'  the  I'.ijiers  ilowri  fur  remliriL' 
l>efi>re  the  Sooiif  \  of  Arts  duriii;;  .lumurv,  I d05,  arc  the  f ot- 
!f«iiij^ .— \Vedii>i>>lav,  .Iiniuary  Isth,  at  \>M,,  "WinleiB 
Tolei^phy  and  \\W  Carr«iK>ndence,"  by  Cant.  lioiMl 
J«Bi«$;  \v«iln«)ilay,  JtOMary  iith,  at  p.ni.,  •*  Tho  Itbnu- 
faetuns  of  Greater  Britain :  I.— Canada,"  by  C.  F.  Just 
^Ve«!n»8d«}^  .Tanuarv  t?-'tli.  at.  >*  r,m.,  "London  Kintri*' 
!r-,:hv,y. II  n  i:  r  iv.m.m 

Crystal  Palace  School  of  Pract;c-«;  Engmsfiriag. — On  Friiiay 
litat  week  Mr.  L'hiules  H;i\vk«li-\,  P.i-t  I'rc.'^ideiit  of  the 
In>titmiiiti  of  Civil  Ktiijineers.  distrilmied  the  cet tifieate.' 
i.':»iiicd  l>y  the  -.imietit-  ui  the  ;ili..vc  -ihrnil  diiriii;^  the  ll»LU 
winter  ■'c->.loii.  Tlu'  \\  il>.iii  rieiniuiii,  iL.r  the  Ix'^t  l'a|ier 
io;id  before  the  <'n-'il  I'aLne  Kn^iiu'erit)^'  Society. 
awatiled  to  .Mr.  1.  H.  f  I'ainier  for  hi^  l'.ij«!r  on  "  liiiilway 
Praittice  an<l  (  on^tniition  in  India."  The  report  of  the 
examiiieri  <if  a  eatistactory  character  aa  r<>gnrd«  the 
uu'ch.^nirai,  ci^  il  :iad  electrical  eoctiona  o(  tlie  «haoL 

BSdanelaa  of  Varlmu  CI«Ha.-^Aeeordinjf  to  M.  K.  Laeau, 
in  VBthimtjt  EUrtrupie,  the  efficienoea  of  rartoiw  foniM  of 
gmrittg,  aa  DMsd  lor  uotopcar  purpoeos,  are  as  foliowa 

G(Het*ney 
Npw  Worn. 

8piir  graring.  alMl  oq  aMtt,  (NM«<E>  eipOMi  to 

•tnetdoM   UO   ..  HO 

8gB  giniag.  Start  piaioo  engafinc  «Uh  Abianar 

irtieal    88   ..  m 

Spur  pimrini!.  leathrr  pinion  I'lii^a^inK  «iA  caH- 

iron  near  whoel    hm    . .  HO 

Hpor  cearini;.  »\»A  on  «Uwl,  oil  hath   !>'.'    . .  90 

Ditto,  but  with  nirwi  htbrication    somevhat  lowu. 

Bevel  ge*ni>g.  tAvel  an  »V<m1,  oil  UtJi   . .  ta 

Vni*enalJ«Gtt    M  ..  - 

Ilolhreha{B.la<Mriealtdaa4n|HMdtDtlMair....  M  ..  M 

Lift  Ot  tlmilfar  AldM  nd  WbMla.—In  a  recent  leetiirc 
before  the  Dundee  Society  of  E.vperimcntal  E«>;ineens,  Mr. 
.r.  S.  Sheiihenl  <niotect  some  intere-itini;  fi^nires  regarding  the 
life  of  axleii  .ind  wheel*  u«cd  for  the  electric  tramcara  of 
Diindoo.  In  l,("H>0,000  mile-i,  representing  ajtpro.vimatoly 
the  •i.'t'r'-:.' 1(0  dis'.anec  truvuK  -  l  liy  the  I )iindee  electric  c-tin 
they  Illy  had  <>nc  Hnilscn  i»\le      Totn-hing   on  the 

iiiie>stiori  <d  wiii-L-lx.  the  lecturer  remarked  that  the  life  of  a 
elullorl  wheel  wideh  i  f>st  ^di.cir  one  thild  of  a  steel  lyrod 
wheel)  wa«  fioni  .'?0,000  to  Lt-'i.Ot'O  miles,  whcreai-  the  life  of 
wheel*  witli  steel  ty-es  w:es  much  loiiL'f".  (>nc  stcfl  tvrO'l 
wheel  ou  the  E)ufidce  tramw.iys  wa«  taken  off  on(y  the  other 
day,  after  liaving  run  •'>0,-'(^*T  tiiilesi. 

IiiHi(.diataiice  Telegraphy.— Direct  WbeatJitone  wuiking 
ow  the  fttU  Kiigtb  of  the  It.do-European  Telegraph  Co.'» 
route  baa  now  boui  in  ancceaafol  Q|>oratiou  aiace  Jantiary  I , 
1 90S.  Tbe  total  diaunco  ie  about  5,800  mifee,  London  bein-: 
at  one  end  of  the  line  and  Tehei  an  at  the  other.  Daring  the 
laat  igw  weeke,  however,  nios^j^^os  arriving  in  Londonlrom 
Tefaena  have  bieen  rel.t\  cd  in  London  diroct  to  Tii>  erpod  and 
Mancheater respectively,  instoa«l  of  the  slipboin'^  gumine  l  up 
ill  London  and  rc  transmitted  by  .Morse.  It  is  found  that  the 
sil^^tials  an  ivc  in  these  places  a-,  cicatly  .is  they  were  fonncrly 
I  - i ijd  on  the  slip  in  Louden,  'iriiii^nd-sion  frnm  these 
staiionn  to  Teheran  n.i."  pi-oveil  e'lualli  .successful,  and  the 
Manchester  and  LiverixMil  statious  u  nv  c  vcli  in^c  their  mcs- 
eagee  direct  with  Teherau.  We  hope  lo  publish  an  iliuatnited 
deaerifrtion  of  the  method  of  working  in  an  early  iisne. 


The  Coat  of  Lighting  Cigars  by  Electricity.— According 
til  the  Jil'rirtdil  If'ofhl  lit  N<  'V  ^^.rk.  I .'lu'i-iiiou-'  eloetrie 
cij;ar  lighter  ha-s  leeently  iweu  piacni  tlif  mui  kc*,  coii»istin^ 
of  a  tneta!  bov,  perforated  and  in»iinfe<l  upon  a  Ktundard  auil 
supplied  with  no  volt  coHtintion*  current  from  the  lighting 
maijiv  lii-lilc  the  box  .ne  t"-..  orlxm  (jcncils,  which  .n-e 
brought  in  contact  by  the  d<-|>retssiau  of  a  thnnib]>ipeo  or  button 
on  the  <ttit*ido,  and  then  seitaratwl  by  a  siPi:n'-:  mechanism 
which  holds  the  carbons  just  far  enough  ai>»rt  for  an  an:  t<i  l>e 
formed.  By  iii«ertjt)g  a  cigar  in  an  oiiiice  in  the  front,  its 
unlighted  enrl  liecomen  ii^uited  by  contiicf  with  the  arc,  the 
whole  operation  taking  xcarcely  Seecondti.  Our  coiiteiiiporaiy 
cakttiateN  the  cost  of  li;;htin{gacigar  on  the  ba.si<i  of  10  eonis 
per  kiloiratt>hoiir.  The  current  ooueiimption  ix  approximately 
2'A  amperes,  ao  that  the  energy  conauraption  in  h  ainglu 
5-sccona  contact  cornea  to  O  OOOSMikw.  houn,  which  co«t 
0  fN)SS2  eenta.  In  other  words,  *onie  MX)  oipwsniay  be  lighted 
ni  tlie  coat  of  one  penny.  Taking  into  aeoonnt  mteieat  and 
<!.  ;.rp,  iatioH.  thet«KH%iJie  new  )i;:litei  will  not  be*  formidable 
C'>nii»etitor  of  the  safety  match,  evcej^t  perhapM  in  France. 

Report  on  the  Electrical  Industry  in  the  United  Btates  and 
Canada.  — .\  rej)orl  ha*  been  compiled  by  Mr  S.  K.  l-'ed«ieii, 
city  clcciricttl  engineer  of  .Sbcllield.  as  a  re.sull  of  hia  recent 
visit  to  Anuric.i,  .Mr.  Feitden  vi»tt«4  l^ew  York,  .Viiuitreai, 
()nelM!r,  Ottaw.a,  Toronto.  Niajtan,  Chit.tg)>.  St.  LlXm, 
.Schenectady.  Piu«bui)(  and  lioston,  and  he  draw*  aome 
intctcsting  < otnparisona  between  the  eondition  of  the  eleetrical 
imliistry  in  th<j«e  e!tie«  and  that  in  Enj^ish  towns.  Among 
other  thingR  the  rf|K)it  deabwtth  thu  electric  lighting  proUem 
of  New  York,  the  now  Rapid  Thinait  Subway,  ana  the  Rt. 
1.011k  Kxhibition.  < 'onsiderahle  «uace  ia  niao  devoted  to  the 
great  power  plant.s  .it  Ni  i-i»ra  tmt  the  Gmiend  Kleetiic  Co.'s 
«  oik«  at  .Schenectaiiy.  The  author  calls  attention  to  the  fact 
that  '!  c  .  (Iifew  of  the  New  ^'ork  lighting  network  are  vers 
cirelu.li,  [.ickeil,  and  that  mo-t  of  the  nianhole.s are  ventthited, 
and.  in  many  ea.se.«,  drained.  One  .special  jwiiit  is  that  the 
in;iiii  feuilers  which  supply  each  subxtation  follow  diflerent 
.subway  routes,  so  a»  to  en.sute  continuity  of  supply  in  ejine  of 
unv  burn-out  or  trouble  in  the  Hubway  or  m-tiih"!fls-  A  still 
im  re  important  point  ii»  that  the  in.suhUion  n  •tst.uic,-  ,it  each 
high  tension  feeder  is  Kufted  every  week,  as  reipiiroil  by  the 
rute.s  of  the  Subway  Company.  This,  of  course,  enforce*  the 
laying  of  spare  cables  to  enable  eoutinuoua  supply  to  be  given 
dining  the  dlaeaauiection  for  teating  and  reiiaka. 

The  Tnttuwya  and  Light  Railways  Aasodation.— A  jMTty 

of  members  of  the  Tinmways  and  Light.  Kiilways  .\Moeiiilion 
paid  »  visit  liuit  Friday  to  the  (Jreat  Northern  and  City  and  to 
the  City  and  South  London  electric  railways.  The  jwrty  was 
condneteil  over  a  ]>ortion  of  the  (i.N.  and  C.  Railway  and 
over  the  i;eneratiiig  gt.ilion  at  Poole  straet  by  Mr.  It.  P. 
Hronsson.  engineer  and  traffic  manager  of  the  r.iilw;iy.  who 
com  tcousiy  explained  .dl  technical  feature-  Of  Kjxscial  interest 
wa-s  the  M<ling  at  Moorgate  .street  statii n.  tf>'  i-onstruetion  of 
which  was  tendered  somewhat  eompiic^ittxl  on  account 
of  tlie  a<'ute  angles  obtaining  there,  and  of  the  fact 
that  there  are  two  live  rails— one  positive,  the  other 
iieg.itive  -the  running  rail-s  not  having  h<!cn  made  use  of 
as  return  path  for  the  {H>wcr  current,  .\uotber  interesting 
feature  was  the  automatic  electric  sigjialling  system,  with 
which  the  greater  part  of  the  line  is  already  e<|ui]>ped.  In  this 
system  the  tr.ack  rath  are  divided  an  into  se<  tion2i  wUehafe 
sutiiciently  inculated  from  one  another  to  allow  of  a  pressure 
of  a  fewvolt.s  being  maintained  between  them.  The  signalling 
is  automatically  done  by  the  train  entering  and  passing  out  of 
a  section,  and  the  anangement  is  snch  that  the  signal  at  once 
{lointe  to  danger  if  the  signalling  eurrenl  .should  fail  for  a^y 
reason.  A  viait  waa  next  ii.tid  by  the  (>arty  to  the  City  and 
South  London  Railway  and  to  its  generating  station  at  Btodt- 
well.  The  carriages  of  thi.s.  our  oMest  electric  tube  milmy, 
were  lately  lM'ginni:i.  tc,  :..ok  rather  dismal,  and  the  interior 
anpcaraiice  eajieciaUy  iiutl  lost  much  of  it-s  former  brightness. 
\\\'  were,  therefore,  plcaseii  to  note  that  a  nnmber  of  car- 
riages have  l>ceii  thoroughly  refitted  ntxl  redecoratol  recently 
This  Work  was  rhme  by  the  eom(Mny's  own  iin  u,  md  we  are 
iufurmed  that  all  the  cars  are  to  be  giadualiy  overliauloil  iu 
tbia  way. 
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Utifigiat  tt*  MlgMitia  Ml  of  Dynamos  for  A4jiutin«nt 

PurposM.^Mr.  S.  Klaason,  of  Itaku,  nieution»  iu  Khlt^ischf 
]:<\hiun  an  Imtnwtive  caw  where  tbc  air-j;aji  of  a  2,400kw. 
tlirfc-jihase  goncrator  was  ailjiistcd  by  utilising  llic  m«un<!tic 
attraction  between  stator  and  rotor.  TIib  gcnerntor  is  ilrivtni 
hy  a  hori/ont:il  -•i.uii  engine,  ami  from  tne  very  beginning 
it  appears  the  j£:;ap  uii  tbe  .steam  enj;tn«  siili-  int'ajiurnil  only 
4inim.  (0-]77in.)  while  the  |;»ap  at  the  opposite  siile  was 
.'>imin.  (0'216in.).  Iu  the  couiso  of  two  years  tlie  one  .niileil  pull 
|-»!snltin;:  fn;ui  these  er)nilitionK  hail  the  eflTecl  that  the  hearing 
bnwhes  (dianiet*r  of  .'^haft  lU-OSin.  l  wore  away  rapidly  on  one 
aide,  and  the  rotating  part  sliifteil  inim,  (I'dMin.)  lowanls  the 
engine.  Short-cirewits  occnn'cd  now  more  iin<l  more  fr>'<jiiently, 
and  one  day  it  wa.-i  found  that  the  .stiilor  franu-  had  shifted 
bodily,  an<l  that  tbe  rotatioig  ptirt  to<iL-h(.-Hl  the  stationary 
fuel.  T!it>  ;;eiMinting  was  «u>p|icd  :it  once,  but  w.v" 
nqaircd  to  inn  again  ns  soon  a*  po-^^il(lc.  As  the  weight 
of  the  Htationary  portion  waR  tou.^  an<l  the  travelling 
onne  of  the  station  wu-'  designed  for  j  tona  ouiy,  it  was 
DieMHMr}'  to' find  other  means  f<ir  shifting  the  huge  magnet 
fnune.  The  expedient  <^  shifting  it  ay  means  of  jacks 
tacked  agaiuiit  the  wall  of  the  stntion  buIldiDgwiHCODsidtnd, 
bat  abaodooed,  as  it  was  fearad  it  would  Ind  to  distoitkms 
of  the  frame.  It  was  then  deeided  to  utilise  the  magnetic 
pull  to  equalise  tbe  air-gap.  A  oafr«ided  pull  wai<  obtained 
by  Mndinfi^  ctirreiii  through  onc-ItaKof  the  rotor,  the  direction 
of  the  pull  being  n|iw.wl.«  at  an  angle  of  IcnJeg.  to  the  hod- 
7ontal.  Willi  11  current  of  i*U  atupure.s  through  the  rotoi ,  the 
frame  began  to  move,  an  1,  I  n  r  irti  r, .],,  '.  aiying  the  current, 
it  wii«  po»!iil)le  to  oh'  Lii  .1  :-iu'  ...Ij  i-tri;ef!t     The  whole 

adjUs"mi:Ilt  -HTii  I  lit    I  J,  Ih.'HI:^. 

On  the  Bxperime&tal  Determination  of  Train  Aeaistance. — 
In  rc({ilying  to  the  dii>ciLs;;ion  on  his  I'aper,  entitled  ".Some 
Motes  Oil  High-speed  Electric  lUilway  Work"  i^lke EUciriiiai,, 
Deeamber  ICUi,  p.  361),  Mr.  F.  W.  t  arter  referred  to  the 
inAccnmcie^  in  the  detcrniination  of  train  resistance  which 
were  unavoidable  ^shun  the  train  c.\{M>iimente<i  \\\>on  wtxs 
utber  drawn  bj  or  pushed  by  a  locomotive.  He  al»o  pointed 
Ottttke  doftdea^gr  «f  the  "reuttlution  "  method  for  obtaining 
train  naiBta.neci».  In  ibe  case  d  electric  tninsi  htynvw,  we 
eonld  obteiu  an  aevnnte  vduefor  tbe'tiiiB  ndstnee  if  we  per- 
fonned  the  experiment  fmperhr.  We  riBp^  bad  to  msoaiwe 
the  ii^t  of  the  motors  when  tm  train  WMnmning  at  uniform 
speed,  an<)  to  deduce  from  the  characterisde  curves  of  the  motor 
the  comis]K>niiing  speed  and  tractive  eflbrt.  At  free  running 
— i.e.,  the  steady  state  which  Wiig  reached  by  an  electric  trniiu 
on  level  track — tlie  tractive  effort  wan  generally  small,  and 
a  .*niall  tiioi  in  thi-  leading  of  current  tliL>  puint  might 
rSiBull  ill  ii  viiiuiiiler.iliU'  error,  both  in  tracfivi'  ./ttdr"  .iihl  spwl. 
Moreover,  on  accc>uiit  oi  tl;e  slope  of  tliu  spuOil  luiv-j,  fiee 
riinnijia  wa»  afijmi.u'iH-il  vory  «lowly,  tl'.,it.  unli':-s  ^mr  idii'.'i 
,uiuiiL;e  r..i  run  ii<iwii  cradc  and  strike  tlio  It vel  ul  tiLc  i-.iimiiiij 
speedi,  a  l  iiit;  htiuir^lii  l«vel  stretch  of  track  waa  needed  to 
permit  of  '-liis  .speoil  lieiii!;  leoched.  It  waa,  therefore,  prefer- 
able to  UM>  for  ex|Msrimental  pnr|>oiie.'i  a  train  much  too  heavy 
for  the  motors,  so  that  when  the  train  hod  attained  a  steady 
speed  on  the  level  ttie  tractive  effort  of  the  moCor.i  was  never- 
tneliSB  large,  and  a  «mall  error  of  the  current  readings  of 
eoirtepeodingly  ie«it  importance.  Moreover,  a.s  the  speed  curve 
d  the  motor  was  more  nearly  hori/ontul  at  lower  speeds,  fi-oe 
ruoninc  was  approached  rapidly,  auA  a  Bati»fact<ory  test  could 
be  DOde  cm  «  eompaimtiraiy  short  piece  of  uniform  track. 
Where  there  were  several  motor  coaches  in  a  train  it  would  be 
prefenUe  to  run  up  to  n  auitaUe  speed  with  oil  moton  work- 
ing and  thn  to  swiuli  off  all  but  periiaps  one  jpeir  on  the 
faramoeteqeeli.  By  making  seveial  tests  in  which  ma  nmoing 
was  aniioadiMl  both  f ran  above  and  below  it  waa  possible  to 
obtain  consistent  vahies  for  train  resistance. 

Wireless  Telegraph  Notes.  — It  rti'L.Me'l  th.it  the  Ik- 
l''orcitt  Cooipiij^  liAi  e»tal  •ii-jhuii  vvijtiltssis  isoraiimiiicatioii  front 
Kansas  City  to  CU'vi  hunl,  .t  distance  of  about  800  miles. 
Thii,  conlinnes  the  ooirc'spondent,  is  the  longest  overland 
wirelc-.^-  l  Oiimr.uiiL.iti'jii  mi  ii-cr!i\l. 

We  are  informed  by  Woreoui  b  Wireless  Telegraph  Co.  that, 
m  the  result  of  the  adoption  by  the  Admiralty  of  the  latest 
type  of  Marconi  apfiaratns  for  use  in  the  Channel  lileet,  the 


"  0«ar,"  lla^ship  of  Vice-Admiral  Lord  Charles  Beresford, 
equipped  with  the  Marconi  hyst.cni,  .mcfccded  in  keeping  in 
touen  with  the  Marconi  Company'*  station  at  Toldhn  during 
practically  the  whole  of  the  |>a.sKage  home  this  week  from 
(!il>rAltar.  By  this  nieans  the  vice-admiral  commanding  wuji 
able  ti  ;i,,r-!:ii'  i  -  t!ii  s^juailnin  news  of  the  principal  events 
of  public  ixtereal  Iiom  day  to  day.  It  i-s  expected  th.»t  the 
"  N'ictorioue,"  tlag'^hip  of  the  «eeond  in  eonim  i!!  I  ii  lie 
Channel  Fleet,  will  be  Ktted  with  similar  impiovemtniLs  lo 
tho*e  made  in  the  'M  '..  sar  *'  wireless  iiiHtallation. 

Wc  aU'i  learn  from  the  .same  »o>irce  th.-»t  the  system  of 
wirelc!..''  t«)«gniphy  eropi'iyed  by  the  IVj^t  Ofhec  authorities  to 
maintain  eommunic.itioii  between  I'cn/ance  ami  the  Scilly 
Islands  during  the  breakdowr.  of  the  submarine  eable  wa-s  the 
Miiteoni  uystum,  thd'osl  OfHco  having  rei|Uested  the  Mai-coni 
Coni]>;iny  t"  make  arrangement*  for  carrying  on  the  scrvieo 
foi  the  dapai'.meiu.  The  wireless  station.*  used  were  the 
■Admiralty  station  on  the  Seilly  I'^laU'lii  (litCed  with  Marconi 
appanias)aad  au  ordinary  Marconi  shore  station  on  the  coast 

ComwaH.  It  may  be  met^aod  ttat  the  cable  service  wa« 
reaamed  and  tbe  wireles.s  .service  disoonlintied  on  Friday  last. 

The  Ifftf^  Stw<"i"j  Sftii  states  that  ramouia have beeo 
current  at  the  Lizard  respecting  the  transfer  of  thclfanoin 
tel<;graph  station  to  Lloyd's  Signal  Company.  The  transfer 
actually  look  place  a  few  days  ago,  and  Lloyd's  signal  men  at 
the  Lizard  station  were  duly  iustalleil  at  the  Marconi  station, 
mo*t  of  Marconi  s  ints  leaving;  tii-    I  :;!.ird  for  other 

spheres  of  cluty.  Tii.  .Marconi  Conijiany  have,  however, 
resumed  operation  .  !.!  1^  men  n^ring.  Some c^  Mirooni'c 
a.ssisUnt«  have  tdready  reiiirned. 

Briffatett  Kwuetfal  School  of  Science  and  Technology. — 
The  new  engineering  department  of  the  llrighton  Municipal 
Sehool  of  Science  and  Technology  waji  fomally  opened  uy 
Sir  W.  IL  White  on  Wednesday.  "  In  addition  to  the  usual 
lecture  and  class  rooms,  there  is  a  mechauic^i  laboratory,  engioe 
rcMim,  liuitcr  house,  engioeeraig  workshop^  electrical  engineei^ 
iug  laboratory  »od  elearical  testing  laboratory.  Amongst  (he 
morv  impHtoat  maiihineB  hi 'tbe  meehaoies  labontory  an  a 
large  horiaontal  testing  machine,  made  by  Meevs.  Grsen- 
woixl  .V  Batley.  for  carrying  out  either  tenciOBt  cea^ies- 
sion  or  beuiling  te^t;;,  a  Itiiiley  irire-te«<ting  wuASm  tM  a 
cement  tester.  The  engineering  workshop  contains  a  nuniber 
of  difTerenl  lathes,  ranging  from  a  lOin.  centre  lathe  dowil» 
watxls,  a  Hctbvr.  c.ij>-:aii  l  iihe,  and  utachines  for  milling,  plan- 
ing, shaping,  sloitHig  aiHi  <lriUing.  A  12  u.i'.Tangye  gas  engine 
ilrivcs  the  counlcr-ishafting  of  this  workshop.  The  heal  engine 
laboratory  contains  a  Marshall  .*?0  n.r.  compounil  steam 
engine,  a  22  ti.r.  Crossley  gas  engine  and  a  22k «  .  iui  l'.j  _'*:ne- 
rator  of  the  De  I.aval  type,  built  by  Messrs.  <jrern  '.  .isl  >V; 
t  i;;it>  y.  At  a  ste.im  prc-ssiire  of  1501b.  to  the  sipi.iio  im  ii, 
•,lie  liirbiuc  nms  at  a  siH.?ed  of  22,000  revs,  per  min.  This 
-peed  is  reduced  to  2,200  revs,  per  min.  by  means  of  a  double 
helical  gearing,  the  continuoua-ctnrent  dynamoa  being  placed 
side  by  side.  These  generators,  which  may  be  connected  in 
series  or  parallel,  supply  current  Iwiih  fur  experimental  pur- 
jKwes  and  for  the  three-wire  2:tO-voli  lighting  system  of  the 
buildings.  The  B.  A-  W.  boiler  in  the  boiler  house  is  capable 
of  producing  about  1,3001b.  of  steam  \m  hour  at  a  prewurcof 
ICOIb.  per  square  inch.  The  principal  machines  in  the  elec- 
trical engineering  laboratory  are One  '23  B.P.  i^otor.  one 
1-^  II. p.  motor,  one  $kw.  Fynn  rotary  converter,  two  O'sIew..  * 
2:U)-voli  dynamos,  one  4kw.  SO-volt  dynamo  witli  shunt  and 
compound-winding,  one  2kw.  Itainncer  set,  one  5kw.  revolving 
Hehl-alteniator  generating  single-phase,  two-ph*ie_  or  thlM- 
phasc  current,  and  one  o  n.v.  single-pluisc  iuductiOB  BKller. 
These  machines  arc  of  the  following  makes :  Lancashba 
Dynamo  iV  Motor  Comi)any,  Koyce  (l-  'l  u  t^ton  Auder- 
Ron,  thn  Electric  Construction  Comjiauy,  liritish  Westing- 
luju>c  C  I.  and  Crompton  >V  Co.  There  i-^  -d-^o  the 
uec«;<i»aiy  switch  gear  isupplied  by  Messrs.  l'>;i.i:iti  Iitd.i. 
the  British  Thomson-Houston  Co.  and  Mrs,--!-,.  >«\iMri  Hm  '- 
k  Thompsfin),  and  the  wiring  of  this  laboialoiy  appcus  to 
have  i  i-eii  'l>w  on  sound  liues.  The  electrieil  lalwratory 
coucaim  the  usual  series  of  te-iing  and  measuring  apparatua 
and  instnimetit-s,  including  a  Kdviu  <.]«adnnt  eleetraitteter 
and  a  D'Arsonval  galvanometer. 
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THE  METROPOLITAN  RAILWAY. 

{Cuntinui^l  from  jxnjf  -'^i-) 


Tho  condonain;;  plant  in  of  the  barometric  type,  uid  was 
made  by  the  British  AVestinghouso  Company  at  their  Trafford 
Park  works  to  the  designs  of  the  Albcrgur  Condunscr  Com- 
pany. This  i»  a  form  of  condenser  that  is  little  known  in 
EnglamI,  but  it  was  chosen  because  it  is  {tarticularly  adapted 
to  maintaining  the  high  vacuum  at  all  loads  that  is  such  an 
important  feature  in  the  economicui  working  of  tho  steam 
turbine.  Condensers  are  iugtallod  for  each  main  generating 
unit,  and  they  are  separately  capable  of  tlealing  with  66,500lb. 
of  steam  per  hour  at  normal  full  load  and  llO.UOOIb.  per  hour 
at  maximum  overload  for  a  period  of  one  hour.  At  normal 
load  a  vacuum  of  2Tin.  is  obtained,  and  the  above  overload 
reduces  this  only  by  lin.  Under  the  former  condition  the 
velocity  of  tho  steam  at  no  jwiiit  exceeds  270ft.  |>er  second  or 
the  maximum  tem|)erature  of  the  circulating  water  85'F. 


Fw.  9  Vucw  or  Conui.vuxks. 

A  iteam-Klriven  rotative  dry  vacuum  pump  is  provided  with 
each  condenser,  and  its  engine  when  working  at  full  load 
develops  55  ir.r.  with  u  steam  consumption  of  1, 3751b. 
per  hour.  By  wliat  is  termed  tho  two  stage  arrangement 
of  this  pump,  it  is  enabled  to  effect  a  vacuum  of  2'.Mn. 
in  the  condenser  when  this  is  shut  ofT  from  the  engine. 
The  chief  feature  of  this  two-stage  method  is  that  it 
makes  it  possible  for  the  condensing  plant  to  maintain  a 
very  high  vacuum  at  all  loads,  even  with  a  tem|»erature  of  the 
circulatinf;  water  considerably  exceeding  the  normal.  As  may 
bo  seen  from  Fig.  9,  each  comlensor  consists  of  three  vertical 
pipes  terminating  in  a  spacious  chamber  at  the  top.  Tho 
bottom  of  the  middle  pipe  leads  ilirectly  into  the  hut  well,  the 
smaller  pipe  on  the  right-hand  side,  next  to  the  ladder,  conveys 
the  cold  or  circulating  water  to  the  comiensing  chamber  and 
the  large  pi|>e  on  the  left-hand  of  the  middle  pipe  is  for  exhaust 
steam.  Water  enters  the  chamber  in  finely  divided  spray  and 
meeting  the  steam,  whose  velocity  is  considerably  reduced, 
condenses  it.  Condensed  steam  and  circulating  water  then 
fall  together  down  the  middle  pipe  and  are  brought  into  con- 
tact with  steam  from  the  exhaust  before  entering  the  hot  well. 


Thus  tho  tem|>erature  of  tkc  water  in  the  hot  well  is  almost 
equal  to  that  of  the  exhaust. 

The  three-phase  altoi-nators  are  of  the  revolving  field  type, 
and  have  a  normal  output  of  .3,500kw. — viz.,  184  ami>orcs  jjor 
pha^  at  11,000  volts  with  a  non-inductive  load.    The  Ire- 
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qucncy  is  3.1.',  |>or  second,  and  the  speed  1,000  rev.H.  jier  min. 
A  laminated  ring  with  sloLs  on  its  inner  surface  constitutes 
the  fixed  anuature  shell,  and  the  ring  is  sujtportcd  in  a 
massive  cast-iron  frame  which  is  divided  hori//)irally.  Tho 
revolving  lield  core,  which  carries  four  poles,  its  maile  of  a 
solid  forcing,  which  is  ]>re3se<l  upon  a  high  cai  l>on  shaft. 


y  Google 


382 


THE  ELECTRICIAN.  DECEMBER  23,  1904. 


This  forging  is  of  special  steel,  which  combine?  gtrenj,'th  with 
good  magnetic  permeability.  It  is  of  Whitwortb  flui<l  preiwe<l 
•teel,  which  is  manufacture*!  from  the  best  Swedish  iron. 
The  latter  is  melted  in  a  Siemens-Martin  furnace  and  after 
wards  nin  into  extra  strong  sjiecially  prepared  eteol  mould 
boxea,  and  then  subjected  to  hydraulic  pressure  whilst  in  a 
fluid  state.  By  this  means  a  much  greater  soundness  is 
obtained  than  is  possible  when  the  metal  is  cost  in  the 
ordinary  way.  The  material  is  afterwards  taken  and  ro-hcatc^l 
and  forged  under  a  powerful  hydraulic  pre&s  (10,000  to  I'.'.OOO 
tons),  this  ensuring  the  metal  being  thorouglily  and  uniformly 
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worirad.  Lastly,  the  pieces  are  rough  machined  and  carefully 
annealed  before  the  fini»he<l  machine  work  is  <l(  ne. 

Flexible  claw  couplings  are  employed  for  connecting  the  tur- 
bine rotor  to  that  of  the  alternator.  These  are  of  forged  steel, 
and  run  in  oil,  and  they  are  arranged  to  allow  fur  any  inexacti- 
tude in  the  alignment  of  the  two  shafts.  The  bearings  are  of 
tlie  spherical  type,  of  ca^t  iron,  with  luibbitt  metal  linings.  An 
efficiency  of  0G'.'>  per  cent,  ut  full-load  is  guaranteed  for  the 
generators,  05-Ti  per  cent,  at  three- 
quarters,  and  l'3-7.')  per  cent,  at  half- 
load.  Six  coils  ai-e  employed  in  the 
armature  winding,  and  the.se  are  star- 
connected,  with  tlio  middle  point  earthed 
through  a  resistance.  For  conveying 
the  exciting  current  to  the  Held  magnets 
bronze  sliji  rings  are  em|)loyed,  in  con- 
junction with  carbon  brushes,  each  ring 
ha\'ing  five  brushes.  There  are  two 
exciter  units,  each  of  which  consists  of  a 
AVestinghouse  single-acting  compound 
engine,  running  at  a  s{tee<i  of  27.')  revs, 
per  min.,  directly  coupled  to  a  lOOkw. 
125-voIt  continuous-current  compound- 
wound  generator.  One  such  unit  is 
sulliciuut  to  supply  all  the  generators 
with  exciting  current  at  fulMoiid. 

The  auxiliary  plant  is  of  a  very  exten- 
sive nature.  Wherever  possible  induc- 
tion motors  have  been  employed  for 
driving  the  auxiliary  plant,  such  us 
«couomiser  scntpen,  coal  and  ash  conveyors,  .Vc.  They  are 
operated  from  a  .special  thrce-pha<ie  44d-volt  generating  set 
of  lOOkw.  capacity,  which  is  driven  by  a  dinurtly-coupleil 
single-acting  compound  Wcstinghouso  engine.  "  As  an 
alternative  source  of  power  for  this  pur|Miso  four  ."lOkw. 
transformers  are  installed,  connected  through  oil  switches 
to  the  high-tvnsion  switchboanl  'bus  bars.  In  addition, 
however,  to  such  other  auxiliary  ]>lant  as  has  been  prc- 
>'iously  mentioned,  there  are  installed  three  ISin.  centrifugal 
<5wyniie  cold  water  circulating  pumps,  each  driven  by  a  West- 
inghouse  compound  engine;  three  ICin.  Worthington  hot 


water  circulating  pumps,  each  driven  by  a  slightly  larger  but 
otherwise  similar  engine  ;  two  surface  heaters,  each  containing 
1,000  sq.  ft.  of  heating  stirface  ;  one  Alberger  surface  condenser 
of  700  w].  ft.  cooling  area,  for  condensing  the  exhaust  steam 
from  the  exciter  engines  and  the  lOOkw.  auxiliary  generating 
sot ;  two  (yole,  Marchent  iV  Morley  grease  extractors  :  two 
20  ton  overhead  electric  travelling  cranes  by  Iligginbottom  & 
.Mannock,  fittoil  with  Weatinghousc  motors. 

Following  the  now-prevailing  fashion,  all  high-tension  switch 
gear  at  Ncas<len  is  of  the  reroote-contrttl  electrically-operated 
type,  and  its  construction  certainly  warrants  the  opinion  that 
it  is  about  as  nearly  (Mirfoct  as  human 
skill  can  make  this  class  of  apparatus. 
Referring  to  Fig.  10,  which  is  a  diagram 
of  connections,  it  will  be  seen  tliat  th« 
generator  is  excitc<l  from  the  exciter  'bus 
liai-8  at  ljr»  volt^.  Tlie-te  bus  burs  ar« 
situated  on  a  low-tension  white  marble 
switchboard  on  the  top'  gallery,  and  art 
in  duplic.ite.  Kxciting  current  is  taken 
through  two  main  double-pole  single- 
throw  <|uick-break  switches  to  the  gene- 
rator field.  These  switches  are  electri- 
cally (>|M!rat«(l  by  means  of  a  solenoid 
controlled  from  the  main  operating 
liench-board  ;  they  may  be  used  either 
singly  or  in  parallel,  and  they  also  act 
autuniatically  on  overload  or  reverse 
current.  In  connection  with  iheiu  the 
ii<<iuil  discliargc  resistance  is  provided, 
and  a  held  ammeter  and  an  electrically- 
«i(>eniteil  regulating  rcsi^ance  completes 
the  equipment  for  each  generator  exciting 
circuit.  The  ojiening  of  each  switch 
closes  u  small  auxiliary  switch,  which 
in  turn  conneets  the  resistance  across  the  field-winding, 
allowing  the  discharge  to  die  down  automatically.  Electrical 
control  is  also  applied  to  the  field  rhert^itats,  which  are  motor- 
operated.  The  contacts  arc  arranged  on  a  face-plate,  and  are 
connect4Ml  to  the  rheostata,  which  consist  of  cast-metal  grids 
supjjorteil  by  an  iron  framework.  A  cut-out  switch  is  pro- 
vided on  the  face  plate  to  open  the  motor  circuit  when  the 
contact  arm  reaches  either  of  the  limiting  jKisitions.    A  device 


is  ulso  ])rnvi(led  on  the  face-plate  to  indiciteto  the  o]>erator  by 
means  of  a  signal  tamp  whether  the  contact  arm  is  botwoon  or 
fully  on  the  contact. 

\*  the  potential  of  the  ctirrviit  on  the  main  switchboanl  is 
1 1,0(>0  voltF,  fireproof  con.stniction,  safety  and  convenience  of 
working  have  Ivecu  the  leading  considerations  in  iu  design,  and 
all  these  conditions  are  amply  mot  by  roost  etticient  mean!!. 
The  'bus  bars  and  other  condu<-tor.H  arc  supported  on  heavy 
porcelain  in-mlators  and,  where  a  difference  of  potential  exists, 
are  so|iarated  by  means  of  fii-eproof  an<l  insulating  walls.  All 
conductors  are  placed  iOM  to  offer  the  least  risk  to  the  switch- 
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board  attendants,  but  at  the  same  time  they  arc  arranged  to 
be  readily  accessible  if  necessary,  and  fully  in  sight.  In  the 
lower  gallery  the  11,000-volt  generator  and  feeder  main  ciixuit 
oil  switches  arc  placed,  and  in  the  gallery  above  them  the 
selector  switches  (Fig.  11).  The  top  gallery  containit  the  main 
alternating-current  "bus  bars  and  the  varions  instrument  an<l 
control  boards.  The  latter  (Fig.  12)  is  of  the  now  very  general 
desk  tyjM  with  an  inclined  top.  On  this  is  fixed  the  remote 
control  apparatus  for  operating  the  main  alternator,  feeder  and 
field  switches,  and  the  electrically  operated  I'eaistances  and 
turbine  governors.  On  the  top  of  the  desk  is  drawn  a  diagram 
of  the  connections,  showing  the  generators,  'bus  bars  and 
switches,  and  thus  the  attendant  has  always  Ix'fore  him  a  clear 
representation  of  the  conditions  under  which  the  station  is 
working :  a  very  comraendublc  feature,  and  one  that  might  be 
adopte<Twith  advantage  in  all  stations  of  any  considerable  sixe. 

On  the  control  board  arc  a  button  and  signal  lamp  for  each 
generator  which  indicate  to  the  attendant  the  condituin— o)>en 
or  clo<9ed — of  each  generator  main  oil  switx-h.  Indication  as  t4i 
the  iKaitiou  of  a  selector  switch  is  given  by  a  button  only. 
There  are  also  Umps  provided  for  synchronising,  in  addition 
to  a  synchroscope.  All  these  Limps,  it  should  be  olkicrved,  :ire 
sunk  below  the  level  of  the  surface  of  the  marble  ami  the 
apertures  are  covcixmI  with  wire  guards.  Thus  although  they 
are  plainly  visible  ret  they  uro  quite  out  of  liann's  way.  Facing 
the  attendant  and  behind  the  control  boanl  are  the  instrument 
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panels.  On  each  generator  iwnel  there  are :  one  voltmeter, 
three  ammeters,  a  direct  reading  wattmeter,  a  |>ower-factor 
indicator,  an  exciter  amniet4»r,  a  recording  wattmeter,  and  a 
reverse-current 'relay  indicator.  The  function  of  the  last- 
named  is  to  tleteniiino  the  amount  of  reverse  current  whirh 
has  to  pass  through  the  main  generator  oil  switch  iMsfore  it  is 
opened  automatically.  This  amount  may  bo  pre<leteniiinod 
and  the  indicator  set  accordingly.  There  are  three  ]>aneU  thus 
equipped,  and  the  fourth  cumes  the  two  main  'bus  bar  volt- 
motei-s.  On  the  fourth  p.inel  of  the  control  lioartl  are  six 
feeder  switches  and  four  group  switches.  Kuch  feeder  is  pro- 
vided with  an  ammeter,  a  recording  wattmeter  and  a  poly- 
phase overload  timu-limii  relay.  To  indicate  the  [Kisition  of 
each  feeder  oil  switch  there  are  a  lamp  and  a  button,  but  a 
button  only  for  each  group  switch. 

.Starting  now  from  the  gcncratorH,  three  lead-covered  pa])cr 
insulated  cables  arc  taken  down  through  the  bed-plat«  of  each 
machine  and  carried  along  under  the  floor  in  concrete  conduits 
to  three  separate  brick  compartments  on  the  engine  room  floor 
level.  Here  they  pass  through  porcelain  sealing  cliambera  and 
emei^e  as  rubber-covered  pu{>er  insulated  cables.  They  are 
next  tapprnl,  the  tappings  fieing  taken,  through  high-tension 
fuse«,  to  the  floor  l>eu>w,  where  the  |x>tciitial  transformers  are 
situated.  They  then  pass  through  the  wall  by  means  of 
earthenware  tubes  to  the  electrically-controlled  oil-break 
switch  designed  to  break  the  full  loatl  of  the  generator — viz., 
3,500kw.  at  1 1,000  volts.  A  full  description  i)f  these  switches 
was  girob  in  Tlu  Eleciridan,  Vol.'LIII.,  p.  595.    They  are  next 


brought  back  through  the  wall  and  continued,  still  in  sepai-ato 
brick  compartments,  through  series  transformers.  Subse- 
quently each  cable  is  divided  into  two  by  means  of  a  copper 
)>ar  with  thimbles  bolted  oil  The  two  cable!}  then  procee<l 
iipwards,  through  the  floor  of  the  next  gallery,  to  the  selector 
oil  switches.  These  switches  arc  placed  back  to  back,  with  a 
gangway  about  tift.  in  width  between.  The  next  break  in  the 
cable  is  effected  by  an  isolating  switch,  consisting  of  a  simple 
copper  blade,  which  may,  of  course,  only  bo  ojwned  when  no 
energy  is  {tossing  through  it.  By  the  opening  of  these  switches 
cleaning  and  inspection  is  rendere<l  perfwtly  safe  and  easy. 
After  passing  through  the  floor  of  the  ne.\t  gallery  the  cables  are 
taken  straight  to  the  generator  'bus  bars,  housed  in  separate 
brick  cells  and  separated  by  a  gangway  (Fig.  12).  It  will  be 
observed  that  the  'bus  l>ars  are  in  duplicate,  and  that  the 
selector  switches,  previously  referred  to,  make  it  possible  to 
connect  any  generator  on  to  either  or  both  set*.    l-Ach  'bus 


Fl<>.  14.-  I.iaiirMiMa  AttmsTKBi^ 


bftr  consists  of  four  strips  of  bare  copper,  3in.  by  Jin.,  sup- 
ported on  (Mircelaiu  insulatora.  From  the  generator  'bus  Imrs 
ou  the  top  gallery,  connections  are  taken  down  through  the 
floor  to  isolating  switches,  and  from  thence  to  group  switches 
which  are  electrically  operatoti,  the  break  taking  place  in  oil. 
From  these  switches  the  cables  pixxcee'l  downward  through  the 
next  floor  to  the  feeder  'bus  bars  which  are  suspentled  hori- 
zontally on  china  insulators  in  separate  com|tartmenta,  the 
dividing  partitions  con.sisting  of  a  special  kind  of  cement. 
Cables  are  attached  to  these  'bus  bari  anil  led  to  ver- 
tical brick  compartments  in  which  they  are  supported 
on  insulators.  Here  thoy  pass  through  the  instrument 
ttansformers,  then  through  the  wall  to  the  feeder  oil 
switches,  back  again,  antl  through  isolating  switches.  I^tly, 
they  are  taken  through  the  engine-room  floor,  naw  no 
longer  nibber  insidatcd,  aslnistos  covered,  but  paper  insulat«d, 
lead  covered.  In  the  basement  are  the  lightning  arresters 
(Fig.  1 4) ;  these  it  will  Iw  observed  are  connected  on  the  sub- 
station side  of  the  isolating  switch,  so  that  the  feeder  is  never 
unprotecte<l  at  any  time.  They  consist  of  metallic  cylinders 
connected  to  earth  in  series  with  a  resistance.  "Earth"  is 
obtaincil  by  a  tinneil  copper  wire  of  very  large  section  running 
all  over  the  building  and  connected  to  proiier  earth  plates- 
After  passing  thro\igh  the  floor,  the  three  cables  enter  a  trifur- 
cating  box  and  emerge  as  a  three  core  i>a|>er-in«uliitcd  lead- 
covered  cable  armouretl  with  galvanised  steel  wire,  then 
proceefling  stniight  to  the  sulvstJition. 
_  '/To  b«  contiiitud.J 
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TESTS  OF  THE  NEW  YORK  CENTRAL  ELECTRIC 
LOCOMOTIVE. 

The  niOHl  iinporUint  i>liblic  eUflrir  ritilwuv  lr«t«  ever  iiiiide  in  the 
L1iut«d  8tiit«i  were  roniliirted  on  NovcuibiT  I'i.  hy  the  New  York 
Centra]  and  Uudann  Hiver  KailroMi  Co.,  when  tlio  new  hi^i.Kp<>od 
electric  locomotive  built  by  the  (iciieral  KU'Clric  Co.  and  tlio 
American  Lo<'Oiuotive  Co.  was  given  iu  tint  piil>hc  trial.  It  in 
remarkable  tliat  only  a  bare  year  has  passed  iiinco  the  New  York 
Central  authorities  began  active  uicasurpK  to  mauguratc  the  ri'sime 
of  elcclricily  on  tliul  givat  system.  Such  swiftness  of  decision  and 
celerity  <if  iiio\ cnicnt  promise  well  for  the  abrid^nent  of  the  inter- 
vening period  of  change,  innovation  and  revolution  before  the  New 
Y'ork  terminal  has  been  perfected  on  its  vaster  scale  of  magnitude 


Pio.  1.— Eltctbic  LocoaoTivK  ui-  the  Nkw  Voux  Ckstihi 


and  the  electric  locomotives  are  plying  regularly  40  miles  in  and 
out  of  the  city.  The  Now  York  Central  and  Hudson  Itiver  liiulrond 
Co.  is  now  clcctricnlly  equipping  its  temiinal  network  for  a  distnuco 
of  84  miles  on  the  main  line  from  the  Grand  Central  station  to 
Croton,  nrnr  Pci'liNkill,  and  for  'M  uiilvs  on  the  Harlem  Division  M 
far  as  ^VIli(o  I'liiiiiii.  It  is  iho  intention  to  handle  nil  tlio  (rafHc 
within  tlii»  diTitrict  or  y.one  cicclrically,  and  the  Icicoiiiotive  just 
t«Htc<l  in  out-  of  HO  to  50  which  will  l>e  ilxeil  in  the  haulage  of  the 
tlirough  pa'i.Henger  train.i,  the  heavient  of  which  reach  NT.')  tons  in 
weight,  and  will  travel  at  a  maximum  speed  of  00  to  6ij  miles  per 
hour,  ily  the  use  of  the  Sprague.(teii«ral  l^Ileciric  multiple  unit 
system  o^  control  two  or  more  locomotives  can  be  coupled  together 
and  operated  from  the  leading  cab  as  a  single  unit.  A  singlu  plurtric 
locomotive  will  be  able  to  maintain  the  schedule  with  n  450-ion 
train,  two  l(H-oiiiolivcs  boing  coupled  together  for  heavier  trains. 


Riven  ItAiLaiiAii  Co. 


Fn.  S.— Arhjiicub  or  MOB.r.  Motdii,  xocxTtb  mkkctlv  ox  tuk  Jl\lz. 

One  atop  in  the  change  of  motive  power  has  been  the  erection  of 
two  large  central  turbo  generator  power  plants,  one  on  each  tlank  of 
the  distriri  M.-rvc<l— namely,  at  Yonkers  on  the  Hudson  and  Port 
Morris  on  Long  Island  Sound.  Each  of  these  plants,  already 
dexigncd  and  in  embryo  constrtiction,  is  to  have  an  ultimate 
capacity  of  HO.OOOkw.,  with  an  auxiliary-  system  of  sub-stations  and  | 
storage  batteries  and  an  interconnection  that  will  enable  either 
plant  to  do  the  whole  duty  and  carry  the  entire  load  of  a  train  I 


service  far  iwyond  that  which  depends  upon  the  prMont  etcain 

iichedule. 

The  first  locomotive  ( Fig.  1 1 ,  which  was  teBt«d  on  the  special  itectlon 
of  track  laid  with  third-rail  between  Schenectady  and  Hoffnians, 
consists  of  four  driving  axles  on  each  of  which  is  mounted,  without 
intermediate  gearing,  the  armature  of  a  motor  having  a  normal 
rating  of  5,W  H.l:  (Fig.  2).  For  short  periods  a  considerably  greater 
power  may  be  developed,  making  it  more  powerful  than  the  largest 
steam  locomotive  in  existence.  Hitherto  gearless  locomotives  hav« 
boon  built  with  tlio  armature  of  the  electric  motors  mounted  on 
quills  and  spring  suspended  from  the  driving  wheels.  In  the  new 
locomotive  the  u..te  of  spring.suspendcd  quills  is  dispensed  with,  the 
armature  being  mounted  rigidly  upon  the  axle,  thus  reducing  the 
bearings  to  tho«ie  of  the  pony  trucks  and  the  main  journals,  all  of 
which  are  outside  the  driving  wheels.  The  motor  has  two  poles 
with  flat  faces  so  as  to  permit  a  largo  relative  vvrlicnl  movement 
between  armature  and  pules  as  the  latter  move 
up  and  down  willi  the  riding  of  the  frame  upon 
the  springs. 

The  general  dimensions  and  data  applying  to 
the  locomotive  are  as  follow*  : — 

Total  weight  of  locomotir*   9.1  tons 

Weight  on  drivers    69  tons 

Rigid  wheel  base    lull. 

Total  wheel  base    27ft. 

Length  over  buffer  platforms  ....  S7ft. 

Extreme  width    lOlt. 

Height  to  top  of  cab   14lt.  41d. 

Diameter  of  drivers   44in. 

Diameter  of  pony  truck  wheels  . .  iWln. 

Diameter  of  driving  axles    8'6in. 

Normal  draw  bar  pull   30.4001b. 

Maximum  starting  draw  bar  pull  32,000lb. 

Speed  with  aOO  ton  tcain   GOmp.b. 

VulU^e  of  current  supiily    COO 

Maximum  full  loud  current   4,900ampB 

A  longitudinal  section  of  the  locomotive  frame 
is  shown  in  Fig.  <t.  The  main  frame  is  of  cost 
steel  and  forms  not  only  the  inochaniral  frame 
of  the  locomotive  but  aUo  part  of  the  magnotie 
circuit  of  the  electric  motom.  It  will  l>e  xeven  thai 
the  armatures  are  arranged  in  tandem,  the  end 
pole  pieces  being  cast  as  part  of  the  end  h-aiiies 
and  the  double  polo  pieces  between  the  aniiatures  being  carried  by 
heavy  Ht<^el  tmiisoms  bolted  to  the  side  frame  and  forming  part  of 
the  magiietii-  cirriiit  tut  well  as  cross  braces  for  the  truck.  The  field 
roils  are  wound  upon  metal  spools,  which  are  boiled  upon  the  pole- 
piecea.  I'ropr-r  diiilribution  and  division  uf  the  weight  of  the  loco- 
motive among  the  axles  tuts  been  accuinplished  by  sUHpeiidiiig  the 
main  frame  and  supcrstruclure  from  asysti'inof  half-elliptic  spring* 
and  ei|uali8cd  levers  of  forged  steel,  the  whole  being  so  ai'range<l  a« 
to  croiix-ei|ualise  the  load  and  to  furnish  three  points  of  support. 
This  coiislriietion,  besides  being  strong  and  simple  in  design, 
greatly  facililAtvD  repairs  and  renewals,  as  an  armature  with  its 
wheels  and  axles  may  bo  removed  by  lowering  the  coiiiplolo  element 
without  disturbing  the  fields  or  any  other  part  of  the  locomotive  and 
a  new  element  inserted  in  its  place.  .Ml  parts  are  alio  especially 
accessible  for  inspection  and  cleaning. 

The  pony  trucks  are  of  the  railial  t>'pe  and  are  pivoted  by  means 
of  radius  bars  to  the  end  frame  of  the  main  inick.  The  frame  of 
the  locomotive  immediately  above  the  trucks  is  supported  by  means 
uf  suitable  links,  so  that  the  truck  is  free  to  swing  about  its  centre, 
and  is  self  centreing  on  a  straight  track.  This  design  is  similar  to 
the  standiml  cciiKtmctiun  adopted  by  the  New  ^'ork  Central  and 
Hudson  Kivcr  Kiiilroad  Co.  for  its  steam  locomotives. 

The  brush  holders  arc  miiunle«l  on  insulated  supports  attached  to 
the  spring  saddle  over  the  axle  journal,  thus  maintaining  a  fixed 
poxilion  of  the  brush  holder  in  relation  to  the  com  mutator.  These 
brush  holders  are  made  adjustable  so  as  to  allow  for  wear  of  tlio 
commutntor  and  joiimal  bearingis.  The  dead  weight  on  the  axle  is 
not  materiiillv  greater  than  is  customary  with  steam  locomotives 
and  in  addition  there  is  no  unbalanced  weight  to  produce  \ibration 
with  attendant  injuries  to  track  and  roadbed  construction.  The 
actual  reiluction  in  the  expense  of  maintaining  the  rails  and  roadbed 
due  to  the  absence  of  pounding  and  rolling  will  have  an  important 
bearing  on  the  up-ke«p  of  the  |>cniiunent  way. 

The  superstructure  consists  of  i»  central  cab  for  the  operator  con- 
taining master  controllers,  enginwrn'  M«lves  and  «witclic«  and  valves 
rei|uir«d  for  operating.  Handing,  whistling  and  bell-ringing  devices. 
This  nppiiriitUK  is  furnished  in  duplicate,  one  set  on  each  side  of 
the  cab,  and  is  arranged  so  as  tn  be  easily  miuiipiilnted  from  the 
operator's  seat,  while  at  the  same  time  a  pr«i-tic«lly  iinobxtruclcd 
view  to  friml  mid  rear  may  be  obtained  from  the  windows.  The  air 
gauge,  meters,  Ar  ,  are  located  so  as  to  be  as  easily  read  by  tho 
driver.  There  is  a  central  corridor  extending  through  the  cab  so 
as  to  permit  access  from  the  liKomotive  to  the  cars  behind,  and  the 
ciintactors,  rheostatH  and  rcversers  ore  arranged  along  tlio  sides  of 
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those  eorridon  in  hoxca  of  iihe«t  hU^cI,  whirh  Are  itheathed  on  the 
inaide  with  tire-pi'oof  inKuUting  niattrial.  All  of  those  npplianceit 
are,  therefore,  eaaily  urceiuiible  for  repairs  or  inspectioo. 

The  control  system  penuits  three  running  connections— namely, 
(onr  motors  in  series,  two  (n'oups  of  two  in  parallel  series  and  all 
fonr  motors  in  pnrallcl.  The  motor  rererser,  contactors,  rheostats 
and  other  contrnlline  appUancca  arc  all  of  the  well-known  SpraKt'o- 
General  Electric  umltiple-anit  type.  The  master  controller  (Fif;.  4), 


•imiiltaneoualy  when  runnin);  double-headed,  and  likewise  when 
the  air  pressure  has  been  raiaod  and  any  one  air  compressor  is  cloeed 
down  the  other  will  bo  cut  out  of  service.  The  locomotive  is  equipped 
with  Westinghouso  air  brakes. 


Fio.  8.— Section  or  Blcctiiic  l.noouoTivr.. 

however,  is  fitted  with  a  special  operatnij  lever  about  '2tiu.  Iomk 
and  cnpnbit!  of  beiuK  moved  thron^h  an  uuglo  of  about  7.'>deg.  A 
currrnt  liinitinf;  dc^vire  is  providdl  in  the  niastiT  oontmller  and 
consiDtH  of  a  friction  rlutch  uperati-d  by  an  elrc-tric  ningnel.  which 
is  energised  by  the  current  pnssin:;  thruut;li  one  of  the  motors,  the 
arrangement  beini;  sm  h  that  wln  ii  ihe  current  exceeds  a  pro. 
determined  amount  the  c.vlindor  ciuuiot  be  rotnU'^l  farther  until  the 
current  has  fallen  sufliciriilly  to  olbiw  the  relay  to  drop.  As  long 
as  the  current  docs  not  km-ih'^I  the  desired  limit,  the  automatic 
feature  is  not  in  operation. 


F:<i.  4. — Mastkr  Contiwixch. 

In  the  operator's  c»b  ihiTC  is  plikcnl  a  (ietionil  KIcrlrie  motor- 
drivoD  air  compreasor  having  a  rnpiicity  of  l.'i  cubic  ft-  of  firce  air 
perminute  and  consisting  of  a  twin  viriical  cylinder  compressor 
driven  by  two  (VX).volt  dirert-current  series  iiiniors.  The  com- 
presfor  is  controlled  by  a  governor  which  automatirally  cuts  the 
motors  in  and  out  of  circuit  when  the  air  pressure  falls  below  12.^1b. 
or  rises  above  13i)lb.  \  reduction  in  air  pressure  sulhciout  to 
actuate  any  governor  starts  upthe  air  compressors  inbotb  locomotives 


Km.  6 — .MtiixKTK  KiiiiioN  I"iSK. 

Current  is  eolWted  from  tbc  third-rail  by  multiple' contact,  spring- 
actuated  third-rail  shoes  \Vig.  who«e  siipports  are  carried  on 
channel  irons  attached  to  the  journal  box.  There  are  fonr  of  these 
shoes  on  each  side  of  the  locomotive.  I'art  of  the  third-rail  is  left 
exposed  and  part  of  it  is  protected  by  a  hood.  The  region  around 
Uoflmans  is  noted  for  heavy  snow  and  high  winds.    In  the  yardt 


t'lj.  7.— Ci  iiTis  Tl'uiio-Uknkiiatuk  xr  the  FonKn  ni>i»». 
3,OI)0kw.,  2>  V  per  sec.,  11,000  volts. 

at  the  tcrmiiiuU  tl)0  large  ninuberof  switches  and  cro«singii  m-ces- 
sitntus  an  overhead  ccmslruotion  in  places,  imd  additional  conln«t« 
are,  Uierefore,  mounted  on  the  top  of  the  locomotive  for  collecting 
current  when  the  locomotive  is  passing  over  these  points.  This 
device  may  be  raised  ami  lowered  bv  air  prensure  controlled  fnitu 
the  engineer's  cab.  A  mngnrtlc  riblioti  fuse  (Fig.  «l  is  placeil  in 
circuit  with  each  shoe  and  overhcail  contact  dv\  ice,  eo  as  to  secure 
protection  in  casu  of  oct'idental  short-circuit. 
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Current  for  opcntiDg  the  looomotiYB  ia  *i*tt*  by 
Eloctric  Co.,  and  lac  (Ua  panMM  dun  bm  bMn  ins 


the  OenanU 
inataUed  in  the 

new  Mww  IMMiM  at  SdMOMtMhr  a  SjOOOfew.  (hree-phjiae  35-cjrele 
Onrtu  tariio-«neriitor  tTig.  7)  delivering  11,000  volts  to  the  una. 
A  i^aeialhign-toiiiiion  tnuumisston  line  nes  been  eonitructad  from 
the  power  Mation  for  a  rliKiAnco  of  .I  niil««  to  th«  «ub-iit«(ion  M 
Wyatts.  This  Huli-»U!iuii  c^nUiiiH  a  l.-WjOkw.  CjO  volt  'i'i  cyolo 
(renflnU  Electric  rotarv  (■<invcrtt  r  uith  three  static  Hir  coolwi  truns- 
f-inxiers  for  redufuij;  tin-  (K.li-nlial  fmm  11,000  to  460  wAih,  miil 
n  itchboard  consisting  of  a  (500  volt  dircct-cnrrent  rotarv  canverit-r 
p:inpl,  an  altematinK-current  starting  p&nel  and  a  hif^h-tenaion 
panel  with  electrically-operated  trpe-II  oil  switch.  The  rotary 
aODWttar  la  Mlf-atartini;  from  the  aliomating-aiiiMnt  andt  Am 
mqahiiM  no  qmehroniaingor  other  oompUeayoia  wfaaa  thwirinc 
<h>  marnina  Into  aacrtoa.  The  atap-dovn  tnujafinmaia  are  pravided 


an  m  m$  m  ijm  lko 

Coim  nr  OJS.  84  Koma  600  Voun, 


Ra.  8,' 


with  tape  giving  unu  lhird,  two  ti^inlq  niul  vol|a|B  fbr  liaftlTH 
the  roUiry  cunvcru  r.  tin  ho  vokufrcc  bt'iiit;  iipplied  Bucccssively  by 
iuciiii.-<  of  iliiiilili'-thrc'H-  luvtr  sw;tchts.  Th'j  lunchiiiu  «:art«  freely 
und  easily  without  spnrkitig  sad  without  drawing  uiuro  than  full- 
load  oonaat  from  the  line.  The  apparatus  in  the  sub-station,  thu 
looati«m  and  aiianxement  of  Mme,  the  width  and  diiuensiotts  are  in 
faoeial  as  proposed  ibr  the  sab-statiooa  to  ha  bailt  within  Um  elae- 
trio  lone  at  the  New  Tork  City  terminat,  ao  that  praelieal  axparience 
with  the  plant  may  be  obtained  while  the  locomotive  tcataara  being 
made  and  in  advance  of  construction. 

Owing  to  tha  bet  thaa  only  a  poition  of  tha  6-mile  tcaak  to  be 
uad  Ibr  twiing  k  ftTaOaUa  aa  7a»-aboat  4  milaa— no  aonplete 
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Via.  9.— SrAKriiKi  Test. 

locomotive  tctits  have  l>i  i  ii  iriiid.'.  Tliorc  has  Iweii  inntftlU-d  in  tho 
cab  a  full  set  of  riH'i  rii.iii;  nistminents,  iind  ri'conls  luivc  bmii 
obtained  of  souie  of  Uie  pnhniinary  ruiui  iiiiuie  to  tt  At  ilie  bt-aringit 
and  running  (jnalitiesof  the  locomotiM!.  Tlie  curves  of  I'iuf.  H  to  11 
lalata  to  on  eight-car  train  wei^hin^  Mii>  tons,  and  a  four-car  train 
waighing  170  tona,  both  andunve  of  looomotiva.  Tba  total  wei^flit 
of  tBain,  including  kwomativa  and  paaaengera,  waa481  and  905  tons 
fbr  tha  •ight'Car  and  tour- ear  trains  rcHpcctivdy. 

Two  aata  of  Onrvee  an  ahown,  two  runimiK  tests  reaching  as 
high  a  iiinxiinnni  Hpecd  a*  possible  with  the  length  of  track  nvuil- 
ablc,  and  two  -»'tH  of  ntitrtiug  IvMs  showing  tho  more  rapid  rule  of 
aeoolerattoa  possible  with  the  higher  maintained  voiiage  available 


near  tlia  aub-atatfam    Tba  maiimnm  speeds  reached  were  08  luilea 

n  wffi'tanaSd  aatOiftoSna^^ 

.  but  the  length  of  track  so  br  eqnipped  did  not  permit 
attaining  higher  speeds. 

In  the  utartiiiu  tests  a  speed  of  30  miles  per  hour  was  reached  in 
tKJHeoond-H  witli  mi  t  igln-enrlruin  weighuig,  including  the  locomotive, 
131  tons,  correap.itidit:!,'  to  nri  iwceloration  of  half  a  mile  per  hour  per 
M-c.  Piirui;;  [  ev.iuii  i)i  ri:)il»  of  thu  acceleration  the  increase  iti  speod 
ainomita  to  06  liiilen  per  hour  per  second,  calling  for  a  tmclive 
effort  of  apjtoaimately  37,000lb.  developed  at  the  rim  of  the  loco- 
motive ddvan.  Thia  vahie  was  M>tuewbul  vxc^eded  with  the  four- 
ear  tMiUi  whan  •  inwimiilaiji  innit  of  4)900  aowtMa  davilopaii  ft 
traeUva  aflint  of  Sl^XNHb.  at  tbeAmiawidiiteoafflciOBi  of  traction 
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Fia.  10. — PutaoMar  Snan  Rta  No.  1.  8-Csr  Itain,  US  Tons,  Looe« 
■active  OS  Tom,  Total  4U  Tws.  VSam.  o<  Orivias  Wheels,  Uin. 

of  92'a  per  cciit.  of  \u-L|.;h!  or.  iiri\  r:s.  Thu  !iv.'ru_'i  rate  of  iiocr-li-ra. 
tion  with  the  four  car  train,  wtighin^,  snrhiilin;.;  tho  locouiotivei 
26fi  tons,  was  HO  miles  in  bccoihN,  or  ij  i  mile  per  bOOE  ftit 
second,  calling  for  an  avera^  tractive  vHorl  ol  2'2,000lb. 

The  maximum  uiput  recorded,  4,900  amperes  at  460  volts,  tt 
l.oajikw.,  gives  an  output  of  tliemotorB  of  9,900  H.p.  nvailable  at  tha 
wheaL  With  4,900  aag^p*)"*  and  a  maintained  potential  of  000  Toha 
there  wicndd  nava  Immi  an  inpnt  to  the  locomotive  of  3,raolcw., 
oorrcBpondin<;  to  2.870  h.p.  ootpni  of  the  motors.  Iteference  to  the 
motor  characteristics  shows  a  maximum  efliciency  of  approiimatalT 
08  par  eank,  thia  value  being  foUyf  par  cant,  batter  than  poaaibb 
with  anton  «l  «be  goarad  type,  nla  gain  la  aapaaUly  notiaeaUa 
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No.  11.— PaauMoraBT  Spbid  Rim  Ko.  9:  4-Osr  Train,  ITO  T<ma,  toeo* 

mutive  !>5  Ton",  Total  26S  T«m».    I)  mo.  uf  Driving  \Vbe«!t,  ttin. 

at  the  high  Hpei'ds,  the  etticiency  cnrvi  rt  niuiir.nj,-  i>hr:ve  !10  percent, 
even  at  tlii  (re*-  riumiiit;  ^pi  fil  of  tloi'  hn'  imotm-  iiloui-.  in  fontra»t 
to  the  85  per  cent,  or  leos  which  wonM  he  a  j^ood  tihowing.  for  a 
locomotive  provided  with  geared  muturs. 

Compared  with  existing  stoaiu  practivo,  it  ia  interesting  to  BOtO 
that  tlM  heaviest  "Atlantic"  type  locouiotive  of  the  New  Yoik 
Central  Co.  weighs  approximately  1.10  tons,  InchidiDir  tha  tender, 
on  which  hut  47  tons  are  on  two  pairs  of  driver*.  It  will,  there- 
fore, l)e  Mtti  that  for  every  poun  I  nf  etlV  rtive  drawbar  pull  tlie 
vieiim  locomotive  a  wi  ii^lit  of  ovtr  I'ilb.,  as  couipured  with  but 
Olh.  with  the  electric  locomotivi'.  Tlie>el'ore,  in  a  Mingle  electric 
unit,  over  9$  per  cant,  greater  weight  is  available  for  traction  than 
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with  the  llkl'g(^^I  f-lenm  piks««D«r  looomotive  HOW  in  IM*, 
with  87  per  ci-i.t.  h'<;H  [load  «j|}ituid  With  %  pWMQt. 

leBF  wcit^Jit  on  puch  [i\te. 

A  qiiofitioii  ihiit  arii^*;*  in  CLinnoclioii  wiih  ihi  appli- 
cation of  vlt'otnulj'  to  Uu;  he*v^  iit>rvic«  al  Iho  Nfiw 
Tork  C  ciitntl  i*  ttaai  of  bMtiaR.  It  ia  wpMled  ibat  In 
Um  iiiAjoritv  of  Isatancw  loiltctMitbaatfnlllw  nlMiwd 
in  till-  imiiiK  ili:ti\ (trfHl  in  thr  cU<nr>o  ln«oraotiT»  t4  tha 
r-t^il  of  iht:  Ht<i{iiii  mil  U,  rnrrv  th<:  I'arK  (O  tlw  tORnilMl 
\rithnut  unv  ailiiitir.iial  hc-at  from  the  Itwoiiiotivp.  To 
meet  nn  f  iisfir^^cncv  or  roiiliii/f'iK'y  of  thi»  kiini.  Ik^w- 
tvcr.  it  is  prolxilik'  tliAt  n  tln^h  bi.nJ<T-  of  tho  nntonioijilo 
t_\-pi  \vill  hv  iibixi  I. II  the  t'ltctnc  locLiniolivr.  oocupving 
but  IV  siiinU  tpiK'f  in  the  oj«rntor>  wntral  ^vIktc 
at  pn  KCiit  II  (.'oij.i  t]vu\  iif  piviiii  is  nviiihihlLV  It  will  b« 
uiKirnkiud  liiiU  for  llit  .>riiin<Li\  &ubuxbuii  h»  z\  jf«  of 

iIm  Mutpasy  iriiUn  tli*  «lMina»l  arM.  lb*  uMial 

«]mtrie  heatwff  eqnipineiit  now  tiuuiUar  on  alraot  ouw 
will  <H'  uiftalhd.    I'lit,  iif  (MiirM'.  ill  thti  early  ttage. 

aU  kimia  of  piis-ion^'cr  nir:i  will  ]>•}  mining  in  M  QM«) 
over  tho  Ni  w  Viuk  t'vntrnl  t'roni  tin'i  it;li  ^s^loiii!) 
^sli'/n-  rk'CtrK'  tnu'lioii  liiis  lu  t  \o;  Ijvt  ii  ;ibo|ni'J,  invi 
for  thMa  at  iMMt  aome  such  praviaon  aa  that  Dot«d 
•bovo  ia  in  eoalemplation. 


TBE  COMBINATION  OP  DUST  DEBTRUC 
TORS    AND    ELECTRICITY  W0BK8 
£CONOMiCALLy  CONSIDERED.* 


BV  nr.  T.  AOAKH. 
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e  lorger  Londi'ii  iinl 
iatlOTi«,  it  became  appnrtiit  tUu4  ihu  a'. 
recorded  InTaUe  B,  eolumn  91,  did  not  ropcMaut  the 
tthiiiMta  valoA  of  the  reftiao.  To  laho  »n  imtanco,  ihe 

eWinritv  kotV-^  ;it  FiilhiiDi  an  «lterni>ti»g,  and  the 
day  h:ifni  is  »^ni  ill  i  v,.n  in  winter.  In  •nmnier  the 
h^ad  IS  Kiill  MiiiiiU,  I  .  mi  l  th,  peak  lott-!  L'f  .-h  -rt 
<li  I  lilt  lull.  UhiT,'  ■■.,,], If  ti'ii-.  t»f  rnfiiiM-  ai"  I'lui:: 
pir  iiii'ui.  nuy  Kiili-.i.iiniiil  Lih'i.iiM.  -.1  til"  iiUc  m: 
huriiiii^r  iluriiij;  tin-  p.  .A  is.  n  I  I'  v..'  i:i.i  .  nt. 'i, 
ilMMltuiiHubU*  ;  at  I-'ulhuii;  tl;.T.-  If  II. I  iii.Ti'iuii-. 
U  VM  dierefore  pluio  Ibol  if  uu  nil  li"  '.rar-rixind 
flgnro  of  aoitiB  20  nnite  p«r  ton  ^viu.  obmineil,  thi« 
Tatne  mtnt  at  tioaea  be  largely  exeeed«d,  for  it  vm 
eertainlY  not  teacbed  in  ■iiimner  and  on  the  Ruall  day 
load.  I  therefore  Bet>  to  work  to  fl  t  ^  iit  >  i  .  4o  na 
to  ^aihor  aomo  indicnticn  of  the   Ji.mnr"  miIh  '  tn  be 
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ttTting  on  a  anuO  load,  can  a  combined  works  be  expected  M  ran 
^riAom  eofl,  aniOatjtha  aeeond  jaar  of  muiiiic  ia  mbaott 


to  bring  a  htiftt  load  than  the  deabnctor  can  eope  vith  unaided. 

As  to  the  reanlta  obtained  in  the  f^eneration  of  electricity  from 
nfoM-raised  steam  I  have  litilo  to  add  to  Mr.  Husm-H'ii  figm**  of 
1899  given  Ut  the  Inxtidilioii  of  Civil  En(;iiio<'r».  for  under  Ov  eon- 
ditioni  of  workini!  tl  h»»  not  hr*ii  p<>«»ibU'  to  »i  pi«n»t*  Ix-t^ft  Ji 
reftue  ojid  coal-Rrnfratod  imiiv.  I  hiive  one  curve,  however,  that 
is  of  interest;  I'ig.  2  ^liou*  thi-  output  for  December  US.  ltM>3,  and 
is  a  typical  winter  dav  loa<l.    ilelow  is  plotted  Mr.  liuadeir^  his- 


torical cnr\'e  of  a  day's  test  in  1890 ;  it  will  be  observed  that  the 
naximuni  value  of  the  rvfuse  was  5.1  nnits  per  ton,  and  that  dnring 
the  t.^t  tin-  full  value  of  t>v  n-fiKi  wa?  not  obtsinfil  owinj;  to  the 
sniallni  of  ilis  load  fur  llii-  'jri^U.  r  part  of  th<-  dn_\ .  'I'ho  dotted 
line  shuw^  the  rati-  of  biinsinj;  imw  m  voi,nu-  throni;hout  ii  winter 
day,  BssimiinR  a  -.ah:.-  nf  ■-.i  ;tlll^.  p.  r  ton.  It  uiU  be  >i-i-ti  tdul  tin- 
load  has  enomiou^ly  out^-rurt  u  tin  VHpiicity  of  the  refnae.  and  llmt 
thtniaN  ita  full  value  should  now  li«  oUaiaad.  The  sainin<-r  loud 
ii  alao  C«uidiirabl>  beyond  the  capacity  ot  thtt  refuse.  At  the  time 
III  Mr.  BumU's  t««t  ail  >it>-aui  was  being  lued  for  gmmliBg  tlM* 
trfdl^,  while  this  is  not  the  case  now ;  in  fact,  a  large  aodimiBinni 
foaotity  is  supplied  to  ihe  baths  and  wiwhhaaiiw,  heatfaag  tfftntm 


anuuui.  it  will  be  seen  huw  inadequate  £248  per  annum  is  for 
Shoreditch. 

I  have  endcavotired  to  Mtire  at  some  idea  of  tiia  traa  raloa  of 

the  electrli-ity  eonerated  in  the  year  from  refuse.  I  do  not  think, 
in  the  light  of  Mr.  ItiisM  U'ii  I'lirnn-s  for  the  test  year.  I  iihould  be 
justified  in  takntg  thi-  uM  rrii,'e  ronvnniptioii  per  eiml-gcnerated 
unit  at  more  than  91b — 8  was  the  Jii;iirein  tin-  t«->t  year.  .Vllowing 
tTlX)  as  the  value  of  -.[t.-iin  i;iv<  n  to  the  lintln,  ami  aid  ptini>  tl5 
for  hliniry  h- vitinj'  and  il'M  for  piininins  h<i  fair  aJlovvame^.  some 
0,.176  loK"  67b  tons  of  coal  wiU  (five  l,4'AJ,l)U0  units  i;t-n<-ratcd  leav- 
ing a  balance  of  6U3,95H  (out  of  a  total  for  the  rear  of  '2.0.~>:{,0i>8)  as 
generated  from  refuse,  or  '21  miits  per  ton  net — /.c,  af^r  deducting 
unit*  (applied  to  fan  mutan :  this  iwult  waa  aateeaJed  in  the  ie« 
year  by  aome  7*11  nnita  par  ton.  9a.  per  ton  ia  aOowad  by  the 
Scavenging  bepartiuent  for  deatroyiag  the  refnae ;  adding  this  to 
other  receipui  and  4le4iiicting  the  total  trotn  the  total  co«t  of  des. 
traction,  A  balanoe  of  £8,7fi5  remaiaa,  and  Ilua  waa  debited  to  the 
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tia.  3 — Chart  showing  'U  boors  ran  at  P.-^trui  mr.  water  eraiwntttd,  (tiani  and  units  generated. 
nffaealte^iis.,iroa.l.S.s.«.5.      ivn  i  u,na. .  viz..K«a.l.3l,f.«,S,6,7,S,9.10. 

1'  inch  .Steani  Main. 


in  the  llbniy,  and  to  a  deeji- »  ell  puuip.  The  wliole  of  the  exhaust 
steam  ix  i^umilied  to  the  batlis  gratis,  and  live  ■team,  which  i«  snp. 
plied  a,l  libifHm,  is  credited  at  £348  per  annnm.    Steam  for 

library  healint'  in  rredited  at  flS  per  annum;  and  that  Biipplii-d  to 
the  deep  wi  ll  pump  at  the  buth*  at  Is.  per  hour.  Tlu-  whole 
credit  for  tlii-^«-  purposes  aniounti-il  for  (he  year  endini;  March  Hi. 
1903,  to  I'Mrj.  \Vlien  il  is  rcmenitx-n  <i  tliiil  th-  Sliondin-li  Hiiliisare 
amongst  the  laj-«e«i  in  Londors.  uii>i  tiokt  lln-  m.ni>;i  <-<ial  eon- 
stiuiption  at  the  baths  at  li]ujt:\r,u.  t  iiiiil,i  ru.  11.  Si.  .M.ir> 
muislcr,  and  bt.  (ieorgc's,  lianuver-nijuare,  amounts  tu  i;700  per 


t>«»0T«ei4iiiaisa4»a7»aiaiitaia 

Fio.  4. 

electricity  works  as  the  coal  value  of  the  refuse.  At  Mb.  of  eoal  par 
unit  generated  the  eon!  cost  is  l-OM.;  Jt-i,'.M  repreaenta  1'4M,  per 
refu»e  generated  unit  — n  eon<iiKriil>li-  ovucliarfe. 

If  I'lHil.  eoirnt.  till  iiiliil  rhi.ii.'i- «oitlil  h.- £'2.7,X).  « Inch  i» 
eijnivalent  to  'i-'i'tVl  per  l.  ii  "(  refiix-  l.iiriil  ;  ilii-t  basii!!  the 
S(  lUeiiginK  l»epartnK-nt  1110111.1  .ill.-«  M  r.  U  .>>.-ll  i^. -Ud.  per  ton 
in-^tead  of  'is.  AsAuniing  iUjio  that  the  bathsi  sh.Mild  pay  XTOO  per 
anmtni  instead  of  £25»,  and  adding  4901  Car  the  disposal  of  trade 
refuse,  the  revenue  without  credit  mm  the  Scavenging  Department 
would  be  ^705,  or  84-8d.  par  ton  of  lafnw  burnt ;  ahonid  dw 
libniy  haatinK  and  dem-well  puu^  endita  be  Inadeqaate,  tUa 
fignra  ahoold  Iw  increaaed. 

S/tTmry.— Stepney  doi-u  not  present  the 
same  difficulties  as  Sliorx-.liteh,  ax  the 
whole  of  the  >li-iiiii  m  i-lnlil.-  out  .ide  the 
dcstnu'tor  i-<  supplii  il  to  th.-  .  lu  tricity 
Works.  Till-  .:l.--irui-:iir  at  Stepney  i-. 
independent  of  the  electricity  work»  and 
tanndar  the  nMnafftisont  of  urn  smreyqc, 
Mr.  .Tameaon.  Vaio  bnMtaigi  aM  on  the 
same  site,  and  the  ateam  main  between 
thetii  is  about  SOQft.  in  length.  The  d«e- 
triictor  fumnees  are  of  the  snnio  type  aitd 
(.'rnenil  arransi  nient  ii»  at  fShoreditch— 
I'i  M  odoM  Alli.stI  r(  ils  and  si\  HiiImwU 
liril,  Tin-  lilirs;  Is  fri'in  sli  i-.ni  .iiivi-n 
fiOis  iiM.i  ilicn-  nn  no  <->'i  .|ioiiu-.i-!>.  the 
i.nilii  ti-i  il  is  ilu-i.-fori-  l  olil  ;  b(-siil.-s  the 
tan  eiigiiiea  and  a  steam-driven  cimker 
hoiat  tbara  ia  no  other  maahinaqr  ait  the 
destructor  The  generators  at  the  elae* 
trieiiy  works  are  direct  cnrrent,  with  fai|^> 
■peed  vertical  engines,  non-eondenaliut: 
the  cxhanct  Monm  is  partially  utilised  by 
fee  l  henleni.  and  srpaiate  slemu  mains 
are  prl>^i<l^->^  for  the  destructor  Hteam; 
i,'i-t!i-! 'illi  ■''■■<■  L'l  iiiT.ilintj  oel  in  run 
tlsHHigliout  l!i>-  day  i24  hourn)  on  destructor 
ste.ini  alone.  A  snnill  hatt-i-ry  only  is  in  use. 
The  whole  of  Ihe  steam  available  from  Ihe  refuse  is  not  utilised  at 
■naamt,owinRtotha^ratiinoffunnii^oncmiaiwnlar.  During 
boara  of  light  load  thia  lakoa  the  whole  ontpnt  cif  the  woilta,  and  as 
the  load  v.iri.-^  the  Mteam  generation  is  varied  to  .luit  ;  when  the 
load  is  li>.'h:  tlo-  sui-phis  heat  Ihxm  the  cell<;  is  bye-iuisscd  to  the 
chimney.  Il  will  h,-  ,.ti  that  in  COUrse  of  time  thi«  wa»t»  xhould 
(■ease,  as  thi-  Keni-ratiH  will  aUvays  bo  ntnnini;  at  full  load  ;  even  then 
soiur-  uasu-  may  occur,  as  ofl.  n  ihe  availalile  heat  at  the  ilestnictor 
i»  con-nii-ral.ly  in  <-\c.:-ss  of  lli-  eMiwi-u\  of  tin-  one  ^ii-nerator. 
On  January  12  and  li),  1904,  Mr.  Jameiion  took  a  eel  of  readings 
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at  tho  ili'dtrui  [;!!■  an:!  n'l  'li.'ui  i  ul  i:)  llio  f  irm  iir;\  .".if..-  [Vi,-- 
which  I  ani  privileged  to  rcprtidiicr ,    The  tippvr  hitn  gi<,  c»  wsiii  r 
fviiporation  per  hour,  the  iii:Jclk  liivj  kilowdtl*,  and  lh<»  lower 
»teun  preacore.    Seeing  that  for  Miverkl  hour*  dnruig  the  day  the 


b]P*-p«Med  to  prevMil  blowing  «B, 
Um  wnlatHf  of  th«  itmm  pcMnn  U  venr  eradiW 
•hk,  tk«  niNiM  vwurtkmi  baiag  bom  186U>.  to  ,  — 


»>,aK> 


ill  thi-  London  coiuhiiic-ii  atjilionsi,  and  it  is  of  intorost  to  observe 
ilinl  ihfi  ccMtB  i\t  the  olci  ilostriiotor  on  thfi  saaiio  nitn  came  to  about 
A-L  ikl.,  iir  »lwnt  Is.  per  ton  nuiro.  The  pre:i<«nl  orodit  l>v  tho  tier- 
thcily  works  to  tho  dcstnictor  ia  U'Sd.  per  onit  s6Derat«<l.  During 


•Ua,  «•  niNaw  yariaUoBa  baing 
SOOib.  Tha  vaitetioai  in  tha  mp^y  of  faad 

•re  vpr>'  ronciderable,  and  would  appear  to  confirm 
niY  opinion  that  with  larRer  load  and  n  more  elaatic 
method  of  utiliaint;  the  Rteain  hi|;her  resntts  would 
be  obtained  electrically.     The  rosulte,  h»wi<M-r, 
are   fairly  aatiafdctorv'  in  view  of   tht'  iiiiiiinttr 
of  working;,  iimi  i*ariiij,'  iu  iiiinil  tlinl  <_-coni>iiii»eia 
are  not  used,   that  iho  fued  i»  colil,  and  that 
the  engines  arc  run  non-condenMng.    The  out 
pat  for  tbe  S4  hoon  give*  40*3  unita  generated  k 
par  ton.  Um  mlac  araponted  lOUUjar  ponnd  |  " 
«t  ft  Uoi  tampenrtoTB  of  about  007.,  and  a  J 
water  oonmuption  of  S8'7Ib.  of  water  par  nnit 
senerated.     This  tiKiiro  of  wat«r  conalimption 
uelndcs  boil<  r  tViHl  pumpi;,  fan  engines,  clinker 
hnkt,  and  u1m>  L'ot;ilr'i:-ii;'.<  II  }ii  tho  200ft.  of  ku  jimi 
main.     The  wiiur  cs.inKiniiplion  in  the  cli-i  trii-ity 
Worka  avorugud  nboul   -llillj.   per   unit   ni-i;i'r;Hi  ii, 
including  itvaui  to  boiler  r<>v<l  puuipii,  in  the  aauie 
week — tne  varioni  lone*  therefor*  repreaent  97  per 
oent.  of  tho  total  •taaiu  geoentted ;  a«*nTning  tbat 
tba  hn Maat aonld bo lyt  an  10^  aent.  and  the 
dinbar  Iwiit  S  par  aaatn  d>a  renuuninff  13  per  cent, 
repreaeata  aofwannitton  loaiaa.    Mr.  Tanper  states  tbi^  the  ateam 
is  often  vaty'wat.   The  water  evaporated  by  the  destructor  during 
the  year  ^ave  an  aven^te  fipure  of  Ti  -'db.  per'uuit  generated. 

To  illustrate  the  relation  between  the  refuse  value  and  electricity 
works  load  I  bave  prepaied  a  diagiaiu  for  January  12ib  (Fig.  4) ; 
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tho  miiiam  Valno  of  the  refuae  tlir>)ii>;li>.<ul  Uie  iliis  IH  initii'i  iilil.', 
•Did  It  will  bo  atan  that  only  during  the  muhII  huur«  of  the  luurning 
tmi  Iho  dinnar  lioar  aon  the  refuiie  steam  be  ooonted  upon  to 
aanyihaataMonoalput  It  would  appear  {ram  thia  diagram  that  the 
abuHtavahia  of  the  refuse  had  been  realiaed,  but 
iritb  ft  ffiflarent  avslem  of  running  I  think  we  may 
fairly  conclnde  from  Mr.  Jameson's  figures  that 
a  better  resnU  may  b«  anticipated;  in  summer  4:<,i><hi 
also  there  arc  several  \>\\:  gapB  in  the  loud,  an  the 
curve  for  Jiuie  IMth  (I'ig.  '>  will  iiidieutt  .  'I'hi  w.uOj 
solid  lino  is  the  station  output,  and  ihn  duti,  il 
line  the  appro\inuito  value  of  tho  refiMe  umli-r  u,tOfl 


«M,'0O 


working  out  hi  0'408d.  :  seeing  that  the  coat  of  coal  per  unit  gene, 
rated  during  the  name  period  was  0-8d.,  the  credit  was  hardly 
Kde<|uat<',  as  the  comiuittee  has  recognised  by  fixing  the  price  at 
11  rxl.  The  capital  charges  on  the  destnictor  installation,  includin!» 
boilen,  pumps,  steampipes,  amount  roughly  to  0'2d.  per  unit, 
Ko  the  benefit  of  the  daatraotor  alaftiniadiiiaMoqnaUjbatiNanth 
deatmotor  and  the  el«<tri«ity  worka. 

As  the  two  works  arv,  to  all  itit<-nts  and  purpoaea,  tndapendant 
undertakings,  there  are  no  savingsi  in  capital  cost ;  on  the  contrary, 
aaanmiag  Inat  ooa  boUar  would  have  bc«n  reqoiied  in  any  case  for 
tha  tiaato'uator  and  two  of  the  remaining  five  have  been  saved  to  the 
•leotriaity  worlVf  tbioa  extra  boilers  hare  been  put  down ;  there  is 
idio  SODM  eitift  eoat  in  tho  steam  mains  between  the  worka  and 
in  the  pumps  and  water  softonint;  iipparulus.  The  old  daatmolaB 
chimney  stack,  tliou);h  ,1  !>uiiree  of  ^un  '.ui;  u'.  tiie  tirMt,  ir<  not  aOBOWi 
as  a  second  stack  has  boon  built  for  the  electricity  works. 

Fulham. — ^Theae  worka  were  started  in  December,  1900,  and  tha 
first  supply  of  steam  from  the  destructor  boilem  was  driven  IB 
February,  1001.  The  electricity  workii  plant  is  two-phoiie  allat^ 
natinsj,  the  enpitim  arti  Imrizontal  by  Musi,'rmes,  atul,  su  far  as 

p,>-i»ililc',  .ire  ni.i  r  c.'lr  i-.iii^'.  In  HiMition  t..  iIuim'  ,'ilMlkvv.  ^jene- 
rii'.iirM  till  ri'  .ire  lliri'e  liKikvi.  iliseet  i  iiriTiii  1  A.'itcrB,  lim-<l  luri;ely 
(it  li!;injin;  Ihe  w  .irK^  fiuil  drix  ii:t;  mnt.irH  mi  vi  iirk->.  Tli-'i  i- .-iie 
tite  lU  11. r.  eleetriealU  dnveu  centrifugal  pumpit,  one  deep  Mell 

90  H.P.  aleetrio  pomp,  four  10      awtota  far  dnrin, 
stokers  and  eoai  conveyor,  two  5  H.P.  motota  for  dllvii^  < 


the  present  arrangements.  The  quantity  of  refuse 
»lialiti|a<  and  afao  Ita  tnali^  in  anmmer  and 
wfaitar  ia  vnaanallj  tmlfwrn,  and  Ifr.  Jameson 
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considers  that  its  average  value  all  tho  year  rouud 
may  he  iiUien  at  l'2lo.  per  pound  from  and  at 
212  F.  The  load  curve  for  the  year  (Fig.  6)  is 
remarkably  like  the  day  curve  for  Its  uniformity ; 
tho  stniill  difTerrnre  between  the  fiunimcr  and 
winter  Miliii  ti  is  reiiihly  acroiinted  for  by  llie  ^'up« 
in  the  miininer  l.mj  referredfto.  Il  would  appear 
that  the  present  value  of  QM  S  units  per  ton  would 
readily  rise  to  40,  lb*  ultimate  value  estimated 
bj  Uw  anginaani  and  if  iaqnovad  mathada  am 
adoptad  Ola  night  aaaUy  laaeh  SO. 

It  is  a  eonvenienoa  to  the  electricity  worim 
when  tho  whole  load  oT  the  slntion  is  ba^ 
carried  b  v  the  deatmotor  to  b«  able  to  rely  upon 
tho  supply  of  steam,  and,  when  variations  in 
the  looti  or  ijunlity  of  tlw  refuse  result  in  a 
shortage  v.l  .-ttcaui,  coal  ia  burnt  in  the  dei>truct<>r 
the  year  under  review  290  tons  were  so  burnt, 
ably  with  better  economy  than  if  steam  liad  been 
Gou-fiied  boilen    The  destructor  coets 
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boilers;  in 
and  pmh- 
kept  up  in 

come  out  second  be»t 


K.i'1-iipers.  at.d  there  has  n-eently  been  added  n  !f )  n.e.  In  II  i  iitjine 
..■perivi;nK  H  fan  at  the  bivse  of  the  chininoy  sUu  li  fur  n.'-rii.^iim;  ll'c 
druu^'lit :  this  r,:nh  ciHitinuoU'sly,  sometiines  iion  condensinc.  The 
destructor  consists  of  I'i  lior^fjiU  cells  in  two  groups  of  aiXi 
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arranged  back  to  b«ck  in  threoB.  Between  l3u  tWO  ((roups  there  &rci 
six  llabcock  boilers.  M(>chnniral  stokers  are  provided,  and  much 
cure  has  bevn  taken  to  render  the  fruntK  of  the  boilers  airtight  when 
under  »teMU  from  destructor  i^ei<.  Thu  uiuin  flue  is  of  consider- 
nblo  li'ii»;(h.  Blast  Ik  I'roviiU'i  to  the  dttstructor  evils  by  steam  jets 
uf  the  uhuaI  HorMfall  tvpo,  mid  on  UiH  the  sleaiu  ronsuiuplioii  was 
IT-H  p<>r  cent,  of  the  total  steain  itinerated.  Econouiiser*  are  pro- 
vided in  the  nj«in  ducb  At  the  outaet  the  aix  deatructor  boilen  w«n 
the  aeij  htOm  imtaliad;  tfane  mwnio-tjrpe  diybaek  hmf  bm 
mdBti.  IiiiiUitioDtotiM«leetaio  itwiMMtoi«,amippIy  odtaHiiH 
ghrnn  to  ft  llMin  dlsinf cotor  some  40yds.  away,  also  to  a  clinker- 
anuUDg  and  brick-making  plant.  The  clinker  eruaber  is  driven  by 
•n  8  a.B.P.  Hini<l<>  vf-rtical  engine.  Tliin  ctlKltu-  i"  run  .'>4  hours  per 
veefc,  and  i>  au)>pli4-d  through  Mflft.  of  Ijiii.  ntt  iunpiiH'  nut  luMged; 
it  probably  docs  not  take  less  than  of  sU  aiu  per  bnike  horwe- 

power- liour,  Tho  In  ick  iuakin;;  plant  takes  an  unknown  quantity 
o{  Bteoiu;  the  disinfector  is  t(«norall,v  in  use  some  hours  every  day, 
and,  although  not  liboral,  MISO  per  annum  is  a  fair  eham  for  itMun 
Mipplied.  The  BeUia  £m  engin*  is  aapplied  through  lOOIt.  of  bnneh 
mutftt  imA  probaUy  take*  Mlbn  of  itoom  nor  hnilio  bow  power  on 
9w avenge;  thispIantwa*«taTtedinOetolMr,HidliMl>MBniDning 
eootinaouiBly  since  NovembeTj  1W0. 

I  havo  gone  into  some  detail  with  regard  to  the  plant  inttoDad.  M 
this  hno  i»ti  iiTiportunt  bearing  upon  tlio  results.  Thi-  steam  raising 
tMt  w/.'  ii  '.n.  jiliiin  was  newl.v  iri-tslkil  i;ave  I'lSlb.  uf  ntcum  p.-r 
ponii>)  ul  irfii-..-  Tlio  load  wu»  uli-iurlifil  electrically,  aniiaii  uveruge 
<if       iinitB  ).(■:  tiiji  wfUi  ol'tniui-d  t!-.riii;K'huut  u  il.'iy'g  run. 

The  wat«r  consumption  is  nut  often  uieiutured,  u  large  part  Ixli';.' 
taino  fratn  *  deap  wall  in  tbe  worka,  but  a  t«ct  wae  taken 
Oetobw,  IMS — when  tbe  deatmotor  waa  not  miming— from  2  p.iu 
on  Sattirday  to  0  a.m.  on  Monday,  and  tbe  avwam  WKtor  coii- 
Kumpliou  was  oOlb.  p«r  unit  generated.  Tbe  ateam  nainfeetor,  the 
brick-BMking  plant  and  Um  dbtkarHaiiiliiqgengino  wen  ■fail  dewn 
daring  tbu  te^  bat  the  Bellif  tm  engine  waa  in  oae. 
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In  the  eaaa  of  Fulbaia  m  iavMliiattoot  began  with  «  curve  for 
the  year  1003-8  (Fig.  7).  Tbe  avanct  noita  per  ton  given  me  by 
Mr.  Fuller  over  the  year  ending  Jlwilli  1906,  amounting  to  35-5, 
aromad  my  curiosity  as  to  the  lehidTO  fignree  obtained  in  summer 
and  winter.  I  judfiittil  from  the  arrangement  of  the  plant  and  tbe 
smallness  of  the  lUy  loml  in  summer  that  probably  the  25*5  unite 
wonid  bo  Iftrgi  ly  exeet-dr-il,  ivn>!  uln  ii  the  curve  was  set  out  and  the 
enn  fnlly-e^tiiijiitf.l  coal  vftlue  t.:ii  ]  r  ,  my  i-uspicioiis  were  amply 
cuufinued.  I  have  taken  great  painx  to  ulitniii  correct  coal  values, 
and  although  the  average  works  oat  at  9)b.  per  unit  gencmted,  I  am 
satisfied  that  this  is  ooneet.  In  the  earlier  part  of  the  year— from 
Jnne  to  Sept«iuber— I  have  amfle  evidaiiee  to  abowtul  19!^  of 
coal  were  ns«<l  per  unit  genatatea.  Fram  Septeinber  to  November 
tbe  condrnaing  plant  waa  out  of  use,  and  the  coal  oonsomntion  haa 
been  taken  at  101b.  per  unit ;  from  November  onwards  tub.  is  the 
a-srertaini-d  ligmc  ;  and,  in  view  of  the  water-consumption  test  in 
October,  ]'.K);l,  I  liji\u  t.ikcri  thiK  value  in  all  the  later  day-load 
eurvci.  I  wish  tn  -.peeinl  atlf-tuion,  while  this  iiiuiual  curve  is 

liefiiri'  >,,u,  ti(  t:.i'  iMrr.  „«iiif;  vaiue  nl.Liiineil  us  llic  ..iil|vut  i;nw. 
It  IS  ako  importiuit  Ui  observe  that  iJie  whole  of  the  co4U  eon>uiu.  d 
<at  the  werka  has  been  plotted,  and  that  steam  supplieil  to  the 
rUnker,  brick  plant,  and  disiiifector  ia  not  accouuted  for  in  tbe 
dii>gmtu.  The  Bellis  fan  engine  had  not  been  inatalled  at  that 
period.  The  lar;;e  dip  in  l>ftoeinber  is  eaneed  by  the  Ohri^nae 
hohdays :  \\w  riso  between  January  15lh  and  22nd  i*  due  to  the 
sw  itching  on  of  KXJ  extra  arcs  for  the  street  lighting.  This  increasnd 
publir  liLtiiliuj^  lo;id  has  doubtless  some  Imaring  on  tlm  line  results 
ii.iw  1  II-  .1.  Ill  view  of  the  undoubtwily  very  heavy  water  enti- 
suinpliijii  when  the  deHlruetiir  is  workiuR,  jA  units  per'toii  lliri>u:;h- 
out  the  week  ii  a  very  tiMi-  n  eord  figure. 

As  the  refuse  ia  dehvtie^l  ii  ik  t!ppc<l  on  lo  a  platform  abuve  the 
eell* and  bant  steadier  throughout  the  21  houis,  no  attempt  being 
*  I  to  bora  eitM  nrase  during  the  peak.   The  dehvery  of  reft)s  s 


beginH  on  Muiulay  generally  about  9  a.tii.,  and  ceases  about  mid- 
day Sikturday.  The  deatructor  is  generally  entirely  shut  down  from 
11  p.m.  on  Saturday  until  the  early  hours  of  Monday  morning ; 
before  the  new  refuse  begins  to  nuiie  in,  the  eellii  are  started  on 
such  refuse  us  was  left  over  fi  uiu  Satunln  , .  It  hat,  been  the  pr.ic. 
tice  smce  the  w  orks  started  l<)Wei>;h  earefullv  the  coal  uwd  on  each 
shift,  so  the  v  alues  of  the  refuse  are  readily  obtainable  on  each  shift. 
It  will  be  seen  from  tlie  <liagram(rig.  U)  for  Monday,  December 
HMN^  lliat  tbe  di^  load  is  small,  the  eaiqr  aoniiy  load  lana  eon* 
paratiTely ,  and,  of  eoorse,  tbe  peak  shift  uo  haamil  On  uim  day 
tli«  cells  were  started  at  1  a.m..  and  tbe  greater  part  of  the  l  lad  w  as 
run  on  coal  during  tlie  ftrst  «hifl:  on  the  second  diift  no  v^Iue 
appear*  to  have  been  obtained  from  the  leftiMi  aa  the  eoal  works 
outataboatWb,periinit  geoented;  lOewtof  Aeeoalihowoviri 


11l<Site7H9IOttttltS4t«TlSISlIU 

.Vooik 
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no.  t. 

w  as  uM'd  for  banking,  and  no  account  is  taken  of  steam  nupplied  to 
the  disiufector  fruui  9'80  to  4*45.  In  ail  the  eurvtt  no  aUowanct  is 
mada  lor  iieam  ■■■pMed  to  tho  diilnftM^nr,  briek'Maidnt  plant,  Ac, 
and  thoooali*wonwdootat8Bii.potwmtilinragfaoot.  OnMoiMa^ 

a  poor  value  is  obtained  for  the  reniMi  as  the  whole  of  the  cells  and 
flues  have  to  be  heated  np  from  eold«  and  on  'l\ie«day  fnll  value 
does  not  usually  seem  to  be  obtained,  although  (Pi^.  0)  December  18, 
1902,  shows  110  almost  record  v  alue.  Bearing  in  mmd  the  maximtmt 
of  fio  units  [H-r  Ion  obtained  by  Mr.  Kussell  at  Shorcditch  on  test, 
tins  liu'ure  iif  fllsl  units  per  ton  is  not  ii  httlu  remarkable,  aK  it  was 
obtuini-d  under  ordinary  working  conditions,  and  until  1  drew  out 
the  curve  such  a  M'sult  was  not  even  suspected,  I  tiiay  say  that 
moat  of  the  carves  from  Fullioiu  were  selected  almost  at  random 
from  tbe  k)g-book*,  and  had  never  been  plotted  before  with  the  eoal 
and  refine  valtic*  filled  in. 
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A  secoji  i  -I  ries  of  cur%CB  taken  a  year  later  showed  very  stmilar 
results,  bill  the  highest  value  obtained  on  the  p'-nk  in  "iH  units  per 
ton;  the  n\ern','e  value,  however,  is  some  live  p>  r  icjo  hi»;lier, 

notwithstanding  the  addition  of  tin-  Bellis  fiiu  euj;ineand  nf  the  bi  ii  k. 
making  and  diukcr  plimt.  On  bollj  first  and  second  shift?  -.i.e  load 
b»»  largely  increased,  and  a  better  value  is  obtained  in  constiju- nee. 

To  bring  the  diagrams  up  to  date  I  have  prepared  a  sen-  s  hi 
January  this  year,  and  in  these  were  found  the  oeat  restdts ;  tiio 
aveiage  obtained  for  over  throe  diqni--(MMnttite  per  ton— ie  good, 
bat  the  nooidTalno  on  the  peak  load  ofJanuary  9th  (Fig.  lOloTM 
unite  per  ton  ia  wgrflnOf  and  in  viow  of  the  sn  :  II  1  >v  !oad  an 
average  for  the  dajT  of  69*8  unite  is  lligbly  suti  i<  i  >  After 
studying  these  curves  the  fir«t  quention  that  will  I.e  a^ki  d  ih,  wliy, 
if  such  splendid  results  are  obtiuued  lui  the  piak,  an  lu  t  better 
llgiires  recorded  on  the  two  firxt  shifls  (  Air  leakages,  1  am  given 
lo  uiiderstaud,  are  largely  res|xmsible  for  this;  troublesome  craeks 
have  been  developed  in  the  tlues  through  the  shrinkage  of  the  soil 
upon  which  they  are  bnilt,  and,  notwithstanding  the  care  taken  lO 
make  the  destructor  Itoiler  Iraots  tight,  considerable  quantities  of  idt 
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MM  into  ih«  due*,  lliua  eoolinK  t)i«  destrnetw  gMM.  Whan  the 
DoOan  uw  co*l-flr«d  thU  »ir  U  ntUiaod  in  oomlwilteB  in  th«  nmtl 

w»y.  Mid  ihnt,  ihc  turgcr  ihf  Imul  -i.r.,  ihcr  more  pow»1  Htimt,  tlie 
beitfr  t!i«  vuluB  obtame-.i  from  iho  refu**'.  The  fiir  lf-ivkaf{e«  are 
without  doubt  sfrious,  and  are  engaging  tbs  ntn-n;ion  r;f  Mr.  Fuller. 
In  addition  to  this,  a  fairly  lart;e  intiportiun  of  thi'  cunl  is  nst^J  far 
banking  spare  boilers ;  this  would  appear  to  be  o  necessity  in  an 
alternating  tlatiom  wbm  »  eaaveniMit  lottery  in  not  available  in 
MM  of  mMMity.  In  tmutt  of  tim*.  with  a  larger  day  and  early 
BiiwntM  iMid.  I  ou  M«  ao  NMOD  Why  tho  fine  T«hiM  obtained  ob 
Iho  poKK  load  ihoakl  not  bt  nnint«D«d  throaghont  the  day,  and,  if  it 
were  at  all  poetible  to  avoid  ihntttns  down  on  Sunda^v*  for  cleanini; 
parpoeea,  tbroaeboat  the  week.  I'nder  existing  condttions,  but  with 
a  liirRfl  dav  loaJ,  I  consider  thst  mm<?  70  to  Wl  nsiits  per  ton  ought 
t-ventually  to  be  obtained  in  winter  and  aotue  M  to  ti'j  units  m 
buramcr.  In  drferftic*"  In  Mr.  Fuller's  wishes,  I  havo  i^ivtui  m 
Table  B  'li  unitu  per  ton  iw  the  nltiiuata  all  the  year  rour.d  a\  iTBgv. 
As  I  bavo  nothini;  at  stake  in  the  tuntter  except  perhaps  iny  repu- 
tation a«  a  prophet,  I  should  have  put  the  figure  MDM  9t  por  o«nt. 
higher ;  the  average  value  obtained  on  the  peak  on  dw  10  enrres  I 
lutT*  plotted  is      and  this  at  the  present  high  water  conanmplion. 

Donng  the  year  1909.8  the  clinker  obtainea  was  some  60  per  cent, 
of  the  rcSuae  bomt.  Mr.  Fuller  tells  me  he  haa  now  reduoed  this  to 
■boat  one-third,  and  sotnetiinee  he  gets  as  little  as  ^28  per  cent.  This 
clinker  is  now  being  told  at  a  profit,  so  thai  on  the  pr<'BPrt  w'«r'e 
return*!  llu-  rather  Heavy  item  fur  rosi  of  di«po<u1  will  iliwpfx'ar. 
The  crt-dil  fur  flfictririty  is  about  '20  pur  ci-til.  Icnis  ttnin  thr  ain'of. 
t«inrd  coaI  viihic.  The  cosib,  aftfr  dcHiuctiim  ri:M'Hui',  iiuirmnt  to 
•M-iki  per  ton ;  this  deficiency  u  mmi  by  a  credit  from  the  Health 
DnMtank  Th>  idtiaaata  nia»  of  the  steam  hami  on  the  pinwnt 
Md  ooote  aBtonmlt  tA  aibmrt  UfiOO ;  it  is  praUUo  tlist  (ho  oMt  of 
repairs  will  increase,  but  ailer  making  n  reasonable  allowance  lu 
this  connection  the  figure*  would  seem  to  justify  one  in  concluding 
that  when  the  full  heal  value  of  the  refuse  is  utilised  the  Fulhaiu 
deetructor  should  earn  a  profit  of  approxiitiately  i,'l,000  a  year  after 
all  oosta  of  destruction  have  h^c^n  p»id.  Rarh  profit  aa  result*  fironi  the 
•ale  of  clinker  shot.M  b«  added.  I'ulhani  at  present  holds  the  record 
lot  lowM*  (oUtl  oo«t«  of  deetruction  in  the  London  oomlniMd  worka. 


[Compiled  hy  £.  E.  FoVRNlKR  d'Albe.] 

Siz*  of  MoUadts. — ^There  are  five  way*  in  which  it  is  possible, 
in  theory,  to  doterinine  tho  size  of  molecules.  These  are 
observatioM :  (1)  on  the  viscosity  of  gases,  (2)  on  the  conduc- 
tion of  heat  by  gases,  (3)  ou  the  difTiuion  of  gaecs,  (4)  on  the 
devntioM  fnua  Boyla'i  law,  and  (5)  on  the  vobima  oocuoied 
matttf  k  tbe  wud  and  liquid  atatM.  The  qmntitiea  wnich 
can  1»  MuMd  from  themi  fiw  «1mim  of  dMtmtiowdapuid, 
bowerar,  nM  ouly  uiion  the  aue  of  the  meieoiileB,  but  ako 
upon  the  conatant  N,  which  BisaauMethe  amitMtol  nokeulea 
per  cubic  cen^eter,  in  a  atnonnal  tempemturo  and  pres- 
sure. Tf  wo  rcganl  all  molecules  m  spheres  of  diameter  a,  wo 
liiid  tlai  auy  oi  the  first  three  kinds  of  oLscrvations  give  lu 
N<r^  while  either  of  the  list  two  give  us  N<r*.  The  best 
experiments  of  either  cliws  aiu  thobi?  ou  \  i«co»ity  and  on  Boyle's 
law.  Tho  value  deduced  from  tho  visro.sit y  of  air  i.s  ri.»2  v  10". 
The  electric  inetho<l«  hasad  upon  tbo  iotiic  th.ugu  i;ivo  some- 
what l<iwur  yalaes.  As  resunl."  th<.i  liinmoter  of  niolfcules  of 
various  f;aM.»,  thi'  aiitlmr  gives  thu  following  mcau  viiliR's 
ainon(^  othoni,  from  the  visco.sity,  coruiuction,  diffusion,  .iinl 
Boyle  8  law  experimenta ;  H\ili  iigcii  -  O.;,  helium  l-i^l,  wuier 
vapour  3-39,  ethylene  3-^1,  air  oxyL;oii  -  7:5,  c.irlion 

dio.Yide  3-36,  ethyl  chloride  4'6B,  and  chlorine  4  11.  The  fact 
th»t  all  molecules  aro  assumed  to  be  spheres  introduces  a  large 

C'bility  of  error,  cHjiccially  iu  dealing  with  tlie  isolid  stuta 
Htnnot  Ih:  surprised,  therefore,  at  some  difference  between 
the  traloaa  obtained  by  the  consideration  of  tho  solid  state  and 
I  ebtained  by  the  other  methods- 

(J.  iL  Jaaiis,  PAOsMSpMeol  Jf««d«i»f .  fieonnbtr.  19M.] 


MtiUve  Earih  aivl  Elh..:-^\.  A.  SjicheUon  point.- 

out  a  flaw  in  tlit;  mctbo'i  recerit.ly  ihuihisu.]  by  W.  Wien  for 
the  mCii^ureuieiit  of  the  dragof  thr  ctlnu-  with  tlm  turtb.  The 
essentials  m  liio  pioijosetl  method  arie  two  Foucauk  tiiiiiorii 
or  two  Fi<!e;iu  whiji;ls,  one  at  each  station,  revolving  at  the 
same  speed.  The  synchronism  is  to  be  controlled  by  the  cou- 
staaejr  oi  Hat  tcannnittad  Mght  There  Ike  the  flavi  for 


effiMl  vUcih  it  ia  propoead  to  ueeaure  i>  exactly  the  aane  as 
the  eflhet  oa  the  light  whkh  is  to  furnish  the  teet  of 
synohroninB.  In  1S87  the  author  proposed  a  method  not 
eauntially  difTerent  from  tho  foregoing;,  except  that  the 
control  of  svnelironi.-im  w:4.-i  to  In;  fnniisliod  by  electrical 
methods.  Tbia  was  before  licriii  sbowod  that  electrical 
impulses  dilTer  in  no  essential  from  light.  Ilence  the  same 
objection  applied.  It  remains  to  devise  a  mechanical  control, 
wLieh  luiglit  possibly  not  be  influencod  by  the  eartli's  m  jtiou. 
Suppose  it  were  jnissihle  X-o  tronsmi'.  two  jieiu-ils  of  li;;bt  in 
o[ipop.it«  lii; .  rnuiid  tho  earth  ]>ariillel  to  the  eipuitof, 

retiiniinp  tho  pencils  to  the  Btaitiiig  j>oinU  li  tl»o  rolatii-n  of 
the  earth  does  not  drag  or  entiain  tho  ether,  one  of  the  two 
l>eiu'ik  will  be  accelerated  and  the  other  retarded  by  a  quantity 
iiroportioiutl  to  the  velocity  of  the  earth's  surface  and  the 
length  of  the  pAranr;l  of  latitude.  But  it  is  not  neeeaawyto 
have  so  wiiie  u  circuit  to  obtain  measurable  tOenltBt  The 
pencils  need  onlv  be  seut  in  opposite  directions  round  1  sq.  km. 
in  order  to  proouee  a  displacement  of  several  fringes  in  the 
interferometer.  A  control  is  furnished  by  intnidaeing  another 
pair  of  mirrors  in  tlie  path,  so  as  to  make  the  ana  of  the 
cirenil  eo  much  smaller  that  the  disptafltBiBt  wouild  be  iiedi- 
giUe.  To  apply  the  same  principle  tO  tie  IWOktieu  of  the 
eatth  eboat  the  ana  would  loqure  a  eireait  of  ¥ikm. 

C4.  k.  MjeRBMW.  WfbsujiltBBl  JMwK«N«.  Swsmte,  1«M.] 


HfliUii  f  MviioH  of  Earth  ami  Ether. — To  determine  the  dnc 
of  the  earth  upon  the  ether,  A.  Sehweitier  deacribe*  ft  nethoa 
which  re<iuires  the  meaaurament  of  e  diflerance  ol  intonaity  of 
two  patoua  el  l%hk  to  iritMa  1  par  eent  it  the  dialeaeo 
benieenibeeliikiieiiBOBeBZBiilK  nMopnentneieBkBtahed 
in  tho  diagmn,  when  Z|Z|  ere  two  toothed  wheele  ee  emplcgrei 


in  Fizeau's  method,  B,B,  bolometers,  ii*^^t  are  mirrors,  and 
S.M,,  S.\I,  are  two  -it  nclu'i.'iious  motors  whicli  ilrivo  tlir.  wtieels 
ill  syucbratii-jiu.  Tlie  bejia  ul  liglit  from  /,  diviilud  int-o  two 
parallel  beams  by  tho  diaphragm  I),  paae^.s  hetwi.vn  tho  wheels 
in  two  opposite  directions.  The  common  m'u  o(  iho  wheels 
being  in  the  din'elion  it[  the  e:irtb'-  motion,  it  is  supjKiscd 
tlial  one  of  the  beams  will  experieuoe  an  iwcelpration,  lud  the 
other  an  e<iu.il  relai'd.ition,  and  this  difl'erera-e  would  jijjp^ar 
as  a  difTereuee  in  the  iiiten.sity  of  light  «trikiiiy  the  two  buio- 
meteni,  an<i  henee  .1I50  iis  a  deilec'.ion.  'i'lie  ;iulli<ir  h:cs  not 
carried  out  the  experiment  on  account  of  the  cost,  but  he 
calculates  the  limita  of  accuracy  attainable  with  modern 
cvpcrimeutal  means.  The  difference  of  intensity  being  as 
liioh  as  1  per  cent,  it  would  be  easily  measurable.  The  s|i«ed 
of  revolution  of  tho  wheels,  if  they  had  a  diameter  of  50cra. 
and  2,.'iOU  teeth  eaeh,  wt^nld  have  to  bo  300  per  second. 

[A.  BiHVKiTxicB,  Fhfirikaiitelu  ZtiUehri/l,  Dscember  19,  1904.] 

The  Mifhrhon-Moiiey  Ej-j>eri>iUnt.—V..  W.  Morley  and  1).  C. 
Miller  have  endeavoured  to  eliminate  the  source  of  error 

Stinted  oat  by  Fibtgerald  end  Lorents  in  the  Mkhelaoa- 
orley  experiment  on  the  reletira  motion  of  the  eertb  and 
ether  by  lainc  e  didbreni  material  for  the  suppoii  of  the 
mitTOFB.  It  wfll  he  remembered  that  the  negative  remit  of  tho 
ex|ieriment  was  attribtited  to  tlio  (MMsibility  of  the  dimensions 
of  the  stone  slab  having  been  changed  by  its  drift  tht«ugh  the 
ether.  If  the  Fitzj,'er;4ld-Lorent/  clluct  exi'^ts,  it  may  affect  all 
luittitiak  til  the  s;iiiie  aniount,  inile)«':idently  of  the  nature  of 
the  materiiJ.  lint  tlie  rIVuet  may  uUo  liepcu'l  on  ilio  phy-sical 
properties  oi  thij  material,  «o  tiwt  pitie  ni.iy  be  affeeted  uiot-o 
than  sandstone.  The  author,  therefore.  lepi  iteil  i!ie  ui  iiiinul 
(ixperimcnt,  with  the  proviso  that  the  dist^mcii  betwiicu  tho 
niiirors  cU']»;nried  onlv  on  pine  l  o-l^,  while  all  other  dimensions 
depended  on  steel  The  n  ult  of  the  experiuieut  was.  how- 
ever, again  nviratr.i-,  tlio  o}>served  eflhot  beine  onJy  one- 
btrndreoth  of  the  theoretical  ettbot. 

pf  eeunt  and  Uuute.  MMM^pMcKl  3f»gtMtae,  Dascmter.  igOt.1 
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XHB  TtTJenTMCUy,  DECEMBER  23,  1904. 


■LlonilOAL  BOOKS  AND  .  ^ 

nTaUMnAB"  UOniOAL  TEABV  UBBOTOkT  AVD  KAVP 

TM  ■liwraiTir-  — ,!»         brtor*  M  lHcMnb«  In 

m  ALTSM  ATE  OTI»»DT  "  SSSSJ  ^ 


iSiinur*  roaoT  BooK. 
^"^niriffiSuiifiiiiiiMii   -  -  ■rw.k.ocom. 


nniAXT  urm 

art.  »o«t  trtm  U 

noomiAKT  klTrntiB . 

IQi.  M. H*.  poit  trwi  111. 
BDUOOKAFBT  01  X  KAT 

Krrv^  l^WO  AJfD  alAVaO.  By  ■.T»»miwtO«t».  AVk.  m. 
Miiilura  'oABlJI  IJ^TIirO  AK)  l«P4I»aa.  By  H  D,  W,„„k,«.  A>» 

itEcrwoil'"^'i^ioET  both  im  toew,  '?i«»«"3«f 

ELECTKOItAUraTIO  niOBT.   Br  Ourmm  HMTiiiDm.   ToL  L  MMl»Mi| 

Vol. II.. lai M..x»rttt»e.  r«i. 


bOCALIBATIOH  OF  PAffLW  Dl  miCTBIO 
By  y.  C.  Baphaxl  M«w  BdlUuii.  7s.  6d 


ByF. 
SIOHET! 


.OKfno'nProniw  VtiMi  An  ... 

M  A,   NswMltiaa.   10»  M.  B«t,  po««  tf»».  „   , 

ttLCTRIC  «<mv«  POWIB.  By  A.  T.  BmJ.  l*.M..  pWi 
THE  AST  OF  BLBOTKOLTTIO  iirAUTIM  01  ntAM 

Pmrtlciil)    Bj  t>'  O  OOM.  Ms.  H.,portto^^  

BLECTKO  caKMJlTKT.   By  tn.  Q.  OoM.  Ifc.  -  . 

FRACTICAL  iOTM  F0«  SLlOTBIOAfc IflHnh  W*-*"****"* 

DRI  M   ABJIATUABB  AMD  0€ « M UT ATOM  (TkBOT  BH  mMMft  Bf 

THE  INCABDEtCBBT  LAMP  ABB  m  BUJjCTACTlMU& g. Jfc M. 
POCKET  BOOZ  07  BLBOTBIOAL  DOIIBnUM  WWpyML  tfW.Wnm 

lidH  jErliMOTm.  i«.wB(Uuott.  rrto*r*.«a.a«i.tQMbw1*iil4dni«lfc 

WQLKLESB  TBLMEArari  imiuj"*  Ao»o««  Snoa  wimn  Wua  n 

BJKTBicWiW.  B»BI»0.  J.  IxjD«».  HewMtttoii.  !«.  aM. .  port  IM*  ta.  U. 

nnwT  or  m  law  or  iliotuo  uoHma,  njcmo  numm, 

TBLEOUm,  TBLKPHOBBB,  Ac   1«  i    Hj  A.  d  Csnn-HAIWAia.  Bi,  M. 
OAUOK  KAKBO  FOB  ALL  BLECTHCIL  PUkFOBBBk  By* 
iu3rVFACTDBI  OP  ELBCTRJO  UOHT  OAJUOBi.    A  Pr»  ■ 

E»l«10i.lirr  nril   .f  k  i  nrl":,  M  «n'ifi,rt.'T7,    ll,  M  ,  jtuX  trm.   .  . 

8TKAM  ENGINE  IKiir.ATOK  AITO  IHDIOtTOm  waBlM.  BUM tf  W 
TSB  BKITUH  POIT  OFMCB  TBIAFHomi  Mi VlCl.  >»■  M.  ntt,  po(t  tn*  I*.  M. 

nE  lATora  or  uonuo  uoBxaro,  buutuo  nAxwAT  — 


AID 


■nm.AM  oniBBTAKaiaK.  By  W.  O.  Bon.   It.  M.  Btl,  pott  IrM  It.  id. 

LDrnonB  nriiTtTiT  •      *-  "-r  •*    ■■"  i«LB*t,sott 


Ia.M. 


PuUUtMA  ITW7  rtUKT,  rrlM  BtzpiM* ;  Port  fi»«,  llipm»»  KiirpwiBr 

liltacial,  ttHUUf  Ba4  Mmtlac  oa«w, 
1.  2  A  8,  SALWBURY  COURT,  FLEET  ST.,  LONDON. 

Wyfcwn  BW  BolkHB    MlMBMf  ~ 


tiLBPHomTraQonf ;  miuim  oi^ki  tioomiim  at  ifea  h« 

frraS*  (ML 
TSLEPBOMS  nQUIBT : 

BEOOWfA  .SCANDAL  OF  SDBMAMira  CABLE  TI8TW0  AlTD  WORKING 

Bti.  U  iiilMi';    71,  fid.  Oft,  p"it  tr»«   

AKHATUHE   WINDIMOS  OF  EliCTEIC   llACSOnB.        H.  Pambau, 

U'l  K.  M.  Hmiakt.    .f.w  .i.J  f  i.r.  i..    *  «.   

001IP&EU£N8IVS  IBTB&NATIOMAL  WIR2  TAJUl  Iw  BMHH  OOH- 

FULL  OATkuWUK  FOT  OW  APPUCWTOW. 

IBW  BOOKB  IM  "THE  ILEOTRIOUH"  BKRIBI. 
■UKmOHAOranO  moST.    Vol.  UI    By  Ouyn  Hbatihsb.  /• 

ttttSSnrnwATU :  m iiimmis, ajulibu An  voKmuTioa. 
— '  ^    Jm  S  vrtii   fWfcr  moilwUl  /« 


 THQB  OOKBTRUCnOir  AHD  CBl.    A  PrtClirtJ 

Bj  V.  H.  W.  GciiiiAiiiii,  .\,l.fc:.K.    /»  fmjMTaiioH.  


SPECIAL  NOTICE. 

NOW  II KAO  v.— Vol.  Llll.  of  "Tb»  KucTsiciiW"  (1  ,Ci;i  p»««),  boona 
in  itrong  cloth.  Pric*  17i.  6d.;  pott  int.  IBi.  6d.  Alio  rt»dj,  Cum  for 
'  iodiDK.   Price  2*. :  po«t  frM,  5d. 


•THE  ELEOTRICIAN"  SUPPLEMSNTa 

BBFplemMili  iMorf  tnm  Kan*  to  Um«  with  "Tn  EuwMMMl" 
cut  onl;  be  luppIM  Oimlii  with  th*  paper  daring  Uit  ourreal  wMB  Of 
poblicalion.  Alttr  thai  data  an  sitra  charge  it  made.  Th*  amount  of 
thia  charge  i>  alwayi  printed  on  the  Sopplemant  at  lb«  iltiie  o(  issue. 
Tba  tacU-imily  hwai  VoUunM  emiiDlatad  in  October  and  April  eenUun 


m4atr$  U  hTJdnttti  FtOlUktr,  "Tm«  Ei  inTucAN  -S^^-rr; 
ftuft,  riMt-tU,  Ltndm.  CitftM ondF.O.tthtcrmtd"  C*mlU  *•  C». 
All  BJU*rUi  nmmmnUtitHt  U  U  tdJr.iui  it  Tm  EoiTOm.  iMUu 
f,T  instrtUn  Im  "The  Elict«icia.n,"  fr  cnHMulmf  ptt^tm^UH 
aiitmptnttd  hy  namt  and  adiria  tf  l\t  wrUtrat  tmmmttm JBBBIHM. 
,V»  ntUit  -.n:;  .\-  laitn  oj  antnymrui  itmmunUsHfU, 
■■  The  Elic;  mciAN  "  li  /^.-.'uiiJ  nirji  Friday  wuruint.  JUhmwm 
is  sn  salt  at  M<  r*ilu«r  ittitlaJtt  tm  Fridtf  m*mimi,  MB  tm  M 
tiiaJntd  of  all  Nimwtifi ;  #r  dirtetjrtm  lit  Qfiea  m  aitvt. 
ButaonpUon  ■•tofc-Tli.It*tc8loc&b«rt|*iowto  "Thb  Elbctwoaii*' 
Ere«niid*T:-       YUB.      Bttl^YU*.    Q!**"*.)  Pott  free. 

Mi  JiaadwMt. 


»tm  rtlu$m  •/•THB  EtBCTBICJAB" 


imdtMmiUkiair 


"TUB  El.«»BICIAN"  »f,r.  ""t*lrr"t^^"£.^!^^'Z!^^ ^ 

kr  th*  lamat  atiemlAtUn  tttMf  BWUi^  lUetrloal  p»p«.  abA 
«b«al*t«a  lU  •»«»  th«  Wart*.    TUt  rtstmtml  U  gMrsmUtd. 

AJvirtUrminl  Xtu,  *v.,/fc»»arA/  tn  affHcoHtn  t,  Ih.  PMUk^. 

Trade  Aovt.TisEMtl»Tl<irti«W/.r/A/fj^/«/j»w^«^ 

H  Fir,l  Fol  Thursday  XmfwoJs  e/  txfirin£  adnirtiumtnU  «td 
aUtraiit^nt  la  i.'a«./i«.C  advfrlisrmmtl  If  WttKUt^  "'^W' 
Aditniumtnls  iy  Wtdniidaf.   

OFriClAI.ANNOCNClMINTS,  AU CTIONS,  aW  j// iWj  </8MlftAPflli> 

TisiMiNTs  ai^-'fi'j  uf  ll  6  p.n.  on  ThorMMyt 


niOmO  IBAGTIOM  IN  MBS  YOBK  AID 

LONDON. 

Beoent  progress  in  electric  traction  in  tlifferont  directions 
is  nimtrBtad  by  the  Bttleto  io  thi*  issue  of  The  Klceii  kkn 
.liisfnKin,.'  til.-  fii-'t  ..l.rtrir  locomotive  buiU foe  bBuling  main- 
liUf  trains  tlu:  ifnumal  liivisions  of  t!ie  Now  York  Cmtttl 
Kailway,  and  tlie  publication  ihib  week  by  tbe  Ix>ndon  County 
(  ..incUolMr.  J.Allen  JBakkb's  report  of  his inspecUou of  the 
l;.l,id  TiMiBit  Sabways  of  Now  YoA.  Oar  mders  wiU  now 
Ih)  familiar  with  the  pnn.  ipHl  engineering  foBturea  o£  iho  iBBt- 
mentioned  great  piece  of  work.  Wo  rather  wish  to  coOtWor 
now  Kow  fsr  it  can  be  held  to  serve  as  a  model  to  be  follow  od 
in  dealing  with  the  I.«iidan  tt»«c  problom.  As  the  chief 
engineer  of  the  New  York  Subway  k  OM  of  tin  tachnnl 
advisers  calle»l  in  by  the  Koyal  ComniMioo  OB  London 
Traffic,  it  is  unite  oartwn  that  this  qUBBtion  will  be  «de- 
.(•wtely  coBBidBiwl  by  the  Comiisslon.  Mr.  Baker  s  report 
is  «nlhu?ia.stieally  fnvotiriMe,  and  ho  suggflBtB  several 
London  rwttes  us  valuable  and  probably  proltablft,  but 
■ppMWtly  wMl  the  idea  of  forming  connections  with  the 
surfam  MBWBJI,  and  workiiig,  the  whole  m  one  system. 
There  a»  some  very  importai*  dlffef-neos  IJetwoea  t^e  traffic 
i„obl....  in  New  York  and  in  London,  and  oquaUy  impwUnt 
diflert  uces  affecting  the  relative  cost  of  constmctioo  in  Untwo 
dties  which  make  a  direct  application  of  the  New  York  oxamplo 
to  London  hardly  pOaiiUo.  Thore  ia  one  matter,  bowww, 
in  which  the  New  York  example  ought  to  be  followed.  Thi 
Mibwav  hx-:  been  rons'rurted  under  the  direction  and  tO »• 
plims  of  a  body  created  for  tlie  puri>o>,e  by  .« siMscial  Act  awt 
invested  with  veryconaideiablo  powers  to  euabk  .i  to  perform 
its  dtttie»  Bwidee  iidMOiag  vA  entering  int«  contracU  tor 
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the  coiMtruction  and  operation  of  the  subway,  tbe  Botid  of 
BafU,  TmntftCommisiioaere  wan  •nthoriMd  togiutaddltioBal 
powan  to  MmpuUM  aireildy  ofjcrating  railroads  within  the 
dtjr.  Snbjeet  to  a  toI«  of  the  ratepoyei-ft,  the  tost  uf  ilm  sub- 
way cons* r 111  '. iuu  w:is  fo  bo  li  jitic  by  the  City  of  New  York. 
Certain  powers  of  approval  and  two  seati  oat  of  aiz  opon  the 
baud  wore  granted  to  the  Now  Tortt  Ooqwcation.  The  iroA- 
ing  of  the  aubway  is  to  be  carried  out  by  the  contracting  coin 
pany  for  a  long  term  of  years,  at  a  rent  covering  the  interest 
on  the  con^itiuction  capital,  an  1  something  more.  It  it  the 
provision  olmMikoc  bod}  with  extomive  powen  to  deal  with 
tnuwit  proUent  u  the  wMit  HetropoKtan  area  that  we  hope 
wjDbe  applied  to  the  T/ituli  n  c.isc. 
The  relative  merits  of  surface  tramways,  tieep  or  lubo  liuc^i 
filial  low  subway  lines  admit  of  no  absolute  pronouncement 
E^h  Jus  iu  iihMe  and  ita  own  dntj  to  perform.  For  ahort- 
dietaaee  traffie,  wUeh  fanna  the  gnat  bnlk  of  the  noremeiit 
in  the  central  area  during  bn-iineiis  hour?,  the  snifacc  lino  is 
the  only  useful^  agent.  Neither  tunnel  uorsuhwuy  lim  s  will 
attract  the  short-distance  traveller  even  from  the  oniiiil  us,  luid 
no  endenToura  to  reduoa  itreet  o  n^'CKtion  in  oentral  London 
will  have  any  great  eflbet  excepting;  tueh  aa  will  aahatitute 
quiokei-,  hs^-t  bulky,  qiiiolor  und  cloanor  voliieles  for  the 
horse  drawu  "bun.  SLatiatic*  h*\t;  luiide  it  abuodaotty  clear 
that  neither  the  tube  linos  nor  the  thallow  liaaai  auch 
•a  the  Diatliet  and  Ifetropolitan  Kailways,  carry  any  apf'tx- 
daUe  proporlioa  of  Bhort-dist»nce  passengers.  For  example, 
the  Pistrict  Itailway  on  a  cei-tain  day  carried  fewer 
than  700  UtirdnilaaB  pamengers  between  Charing  Oroaa  and 
Waateinater  Bridge  and  Vfotoiia  etationa  m  the  two  direc- 
tions, whilst  the  omnibui»eii  betwem  those  points  carried  ahont 
23,000.  That  there  would  be  great  diUjculty  and  heavy  expen- 
diture in  making  surface  tramways  through  oentral  London  is 
obviooa  enough,  aa  ezteniivo  itreet  wideninga  wonld  be 
necenary;  thna  it  might  be  preferable  for  finanoial  raaaona  to 

:iiloj)t  "^hiitlow  suhwriys  for  short  distances:  hut  the  suhlv:i_v.^  arc 
ui a  t,lear  disiidvauUge  by  reason  of  the  !»tajr»,  and  uwu'i>  natural 
preference  for  daylights  We  may  say  tliat  in  this  matter  the 
Jiosion  Subway  ia  a  cloaer  parailei  to  London'a  needs  than 
anything  in  New  York.  The  eonditiom  have  a  great  aimilarity, 
although  on  very  diffi  n  nf  a.  Joa. 

When  we  come  to  the  long-distance  trath^  the  morning  and 
evening  Joinwfy  heiweon  aulHirbiin  home!  end  central  worli, 
or  the  getting  nmae  London,  whkh  is  now  so  great  a  vexalioo, 
the  caae  ia  altered.  Time  itands  first,  and  no  rehtcio  on  the 
street  can  compcto  with  the  car  or  tniin  in  sulnvny  oi  n.mnel. 
Tlie  shallow  subway  is  preierable  for  ease  oi  access,  ventilation, 
aonw  occasional  daylight,  and  lower  ofierating  ex^ienses.  The 
(toints  against  it  rdate  to  the  cost  and  inconyenienee  nsulting 
from  the  wholesale  disturbance  of  sewers,  and  all  pipe  and 
duct  work^  lilijiii;  it*  coiii-se,  the  upening  up  of  the  street 
surfaoe,  or  its  efficient  under  pinnins;,  anil  the  acquisition  of 
privnto  property  wherever  the  route  ia  away  from  a  street  line, 
lliis  latter  item  will  probably  make  theconatroction  frf  '^hallow 
subways  financially  impracticable  in  London  excc]itinL;  upon 
the  lines  of  in  iin  tli>>rniip;hrnros  )uid  acru^  the  piirk^.  And 
unfortamtely  this  restriction  ia  a  very  serious  one,  especially 
an  ngafde  theproviaion  of  north  and  eoutb  thiea.  It  will,  in 
any  eaf^,  He  very  ditncnlt  to  make  an  accurate  estimate  of  the 
cust  of  such  lines,  owing  c<j  tlie  iiupossibility  of  accurate  survey 
of  all  the  underground  structures  utTe  tei!.  The  Comity 
Council  engiaeen  have  aoggeeted  ii400,000  per  wile  of  doubhs 
line  aa  a  probable  figure. 

The  coat  of  deep  tuhr^  h  now  pretty  well  known,  and 
thanks  to  the  uniformity  and  thickness  uf  the  London  clay  I 


and  the  admirable  suitability  of  tha  Giealiiead  ahield  to  ita 
perforation,  the  engineering  of  andi' deep  tinea  is  fairly 

str-Aighlforward  and  the  mtistnirtion  l  o-t  eulcuhil>lc  ;  wliil-.', 
the  absence  of  interference  with  uuUurgiunnd  »ork»aud  surface 
property  much  more  than  compensates  for  the  capital  cx(>eadl- 
tare  on  lifts  and  vantttation  npplkncea,  For  the  Icqg-distance 
traSe  then,  we  hold  that,  as  between  subways  and  deep  tubes, 
the  choice  in  mainly  an  (»ci-'noniic  <|iicstion,  but  that  tlm  sub- 
way sbtMild  h«vo  tiie  preference  whwo  the  difTerence  of  cost  is 
not  great,  and  rcganl  should  always  be  paid  to  the  addi- 
tional working  cosU  due  to  lifta,  venliiatioa  and  tightiog  of  the 
tnbes.  It  ia  disappointing  to  hear  that  traTellers  on  the  New  York 
Sul.vviiy  arc  complaining  of  iini)orfect  vontiktic'ti  iun!  other 
(lisLouiiorti  which  were  not  anticipated,  but  we  cannot  suppose 
that  these  early  troubles  arc  inherent  to  subways  or  incapable 
of  pranpt  resMdy.  Onr  nadera  nay  he  reminded  thai 
Lot^ooen  need  not  took  abroad  for  exampka  of  either 
subway  or  tube  lines.  The  ^letroiwlitun  waj  the  first  subway 
line  built  for  city  traffic,  and  that  and  the  District  together  do 
not  take  a  back  pbco  yet  for  extent  Their  virtues  have  been 
sadly  obscured  by  the  incidents  of  steam  haulage,  lut^ 
purged  as  they  shortly  will  be,  there  is  good  reason  to  hope 
that  M  e  may  ytt  ho  praud  of  tbina  and  ii^  them  more  naeful 

than  ever. 

In  the  other  direction  ot  hmndltng  main-line  traffic  the  great 

locomotive  we  describe  ixsprescnts  an  advance  chiefly  in  ])ower 
and  dimensions.  It  is  a  direct  descendant  of  the  electric  loco- 
nKili\  ca.  iaiik  to  work  the  f^akiiiion:  Hull  lino,  but  designed 
foi  a  much  higher  speed  and  greater  hauling  power.  It  has,  how* 
ever,  some  veiy  interesting  novelties  in  design  wordiyot  study. 
Like  thoiM3  engines,  it  is  intended  for  quite  R|)ecial  oot:ilt^ii>n^. 
and  probably  docs  not  indicate  the  general  direction  cit  futurt' 
progress  in  electric  traction  for  long-distance  work.  A-*  i>  wvll 
known,  the  New  York  tonninna  of  the  New  York  Central 
Railway  is  approndied  through  Knee  in  tnanaila  and  eitttings^  ia 
«hii  hihi;  smiiko  ami  stcim  of  ! 'II'' itiiDtix.'-- are  highly  objec- 
tionable and  daugerout.  Tiie  traihc  is  very  hu^v^v,  and  wiclen- 
ing  of  the  linea  hattlly  practicable.  Under  these  conditions 
there  are  very  obrioos  ad  vantagas  in  the  aubstitution  of  eieetrio 
for  steam  toeomotirea.  It  ia  clearly  dennUe  to  make  the 
rliun'je  of  l pc .niotivi-s  on  the  long-distance  trains  at  a  place 
well  clear  oi  ilio  heavy  KuhiirKm  traffic.  Hence  the  electrifi- 
cation of  the  New  York  Central  li.ulu.ix  tor  'M  miles 
on  the  main  line  and  J I  miles  on  the  Hailem  twanoh* 
It  was  obviously  neeessaiy  to  give  the  locomotives  nt  least 

fipul  speed   to  ihoMi   liicy    art^   to   n  plai  c  ;  it  tliO 

time  lost  in  changing  enf^nies  is  to  be  made  up  they 
must  run  faster,  and  from  the  tests  given  it  is  probable 
that  they  will  prove  fully  equal  to  the  task.  This  example 
has  one  point  of  interest  as  showing  how  it  may  Ihs  |>o«siblo  to 
run  both  main  line  and  sului  oan  trains  on  an  elortrit-.uii  ter- 
minal section  without  mixing  the  methods  of  haulage,  but 
whether  this  will  hasten  the  ekelrifieatioa  of  our  London 
suburban  lines  we  rather  doubt. 

Mr.  t'ARTKit's  Paper,  printed  in  last  week's  Elrcbicinn, 
appears  to  be  confirmed  by  this  Schenectady  monster ;  but 
there  was  no  choice  before  the  railway  eompaoy.  if  the  New 
York  terminal  had  to  be  eleotiilied  the  steam-drawn  tniaa  had 
to  be  elf  ctiically  ilrau  n.  Wr  .hi  n>/.  think,  however,  that  the 
general  ptubiem  of  uiaiii  Inw  pa-isciij^wr  tr.illiL  Mill  Ihs  put 
a^  a  question  of  hauling  long,  heavy,  infrefpn  u'  tvaitis.  The 
advantages  of  electric  traction  will  include  that  of  much  more 
frequent  service  (without  inoreaae  of  operating  expenses  in 
v'lafion  tci  i-.iriiin^,'-!,  "hichwill  certainly  induce  greater  traflio 
and  bonctit  both  railway  passengers  and  shareholders. 
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TflS  GHAiailO  OF  A  CABUE  XHBOUOH  1 
OOKDnm  UD  BlinflMlB. 


wt  oum  a 

In  vol.  2  of  "  El'-ftrotntfrnttic  Theory"  I  hnve  lUi^riiml  in 
cotuiidoreblv  dcUil  lanv  w  .tvi  i  Ar«  mnt  Along  »  vaMe,  artd  lu>w  to 
rnlculnta  llicin.  Also  linw  to  tind  (he  \'olMge  ami  current  iinprfoAMi 
tipon  A  cable  by  an  inipreoHRd  voltAf;e  in  tliA  terminal  apparataii  at 
its  Nginiiitu,',  frnni  w  lili  (i  the  waves  mentioned  are  derived.  There 
is  a  ■^iiiid  lit  a)  ■  yiuiueiicAl  w  ork  to  be  done  to  determine  the  curveB 
of  roita;ie  nad  cunr-t::  ni  specified  canes.  It  is  not  diflicult,  thouKh 
aoniclimes  laboriou-.  In  i  recent  article(r/ic  Elrctririttn,  vol.  LIII., 
pp.  SOS,  UU.  U94  and  1,01U>,  Ht.  W.  Q^e  bu  dooo  bomo  of  thin 
Wink  ill  •  wiQT  Ihtt  Mght  to  Im  iaunMiiig  to  MBM  of  lb*  u 
■O  cmt  tho  world  wbo  ooght  to  b«  iatoiwtol  in  tliii  rabjMt.  Tho 
O^OOt  of  the  prexenl  article  ia  to  pronioto  Iho  ata^  ni  ipocial  cam;* 
namerically  and  grnphicallv,  esp«cially  ar  reguda  the  inclnaion  of 
the  self-induction  of  the  cable,  which  ia  by  no  means  a  neglicible 
quantity  even  now,  whilst  it  ought  to  be  a  paramount  a(;ent.  If  it 
is  love  ihiit  m3k«'5  l!i<'  world  so  roiir.il.  it  is  self-induction  that 
lUnkos  tdcflroiim^'Tir'n'  -.Mr. h-b  ^'u  njiiinl  tlx:  world. 

Kut  it  is  Weil  to  hefiM  witli  siuipiu  «:hi>«s,  titid  then  i;o  on  to  the  more 
difttcult.  ijo,  lir»t,  considering  no  «e1f-jnduction,  the  current  sunt 
iuto  a  cable  Ht  il«  l>e«;iiuiing  through  u  r«»istanro  r  and  coudvusur  $ 
\f  tin  iatprewed  forco  e  w 

^     -V        V.(^*C.  (1) 


r  + 


whore  the  dutiOUiijiaSur  i::iiii  r  i-.  tin-  of  (ii.-  ri  -ii^mii-  c  cpi  r.U  'rs 
of  the  t«riainal  re^ist^kiici.!,  ixiiitit'iiMir,  and  cabl>:',  the  l»»t  Ixjiiig 
ncceiutartly  very  long,  since  no  allowance  in  maile  for  the  effect  of 
lonuinol  redoc'Uon  at  the  far  end  upoa  lb«  atAla  of  thing*  M  tim 
B  Mul  S  «ra  tho  nmtauM  mtA  OMaowMMof  tbo 
)pnimitlBii||th,  and  i>M  tbe  tiiiM-diihrwtiiitOT  if/dl.  Z  jid 

wing  condensance  on  trial  fQr        okctRWlMtio  «!apMi^<lt  ft 
r,  bocanse  people  do  not  waoi  to  ewe  maeh  ■bmit  per- 

luiltancc,  which  I  think  a  t;ood  name.  Alont;  with  condensance  goes 
oondcniivily,  of  course.  It  is  by  Iriul  iukI  i  rror  that  terminology 
becomes  eHtablishcd.  Inti-rnational  Cotiventionit  and  Cummitluvs 
arc  not  u«u^i  k  ""i 

If  »=cc,  tlie  eondciiser  ia  eijuivalently  short-circuited,  and  if  r— 0 
the  resi-itance  is  similarly  cut  out.  In  eitlicr  case  only  one  curve 
nquirea  to  be  calculated,  m  exlubit«d  iu  a  tabl«  by  Mr.  C>fty«, 
beaaM  by  altaiiiic  Iho  timo-MMlo  «U  otbnr  nam  of  •  (Hutaiiee 
or  k  eonilMiaer  alom  may  be  Included.  But  it  ie  diHerant 
t  ti>o  rwlrtottOB  —dooiidensor  are  both  on  rt  oiwo.  Tbw.  put 


Be 

1^ 


1 


l  +  (?  +  a-'(/' 

Wo  see  that  by  varying'  '.ii"  cniistaiit  :  wu  cliant."  liio  t\p''  uf  the 
curve.  Mr.  Gave  hait  lirawtt  tliu  curves  for  several  values  uf  r  ;  if 
ho  hod  liven  the  Het^>  of  numbers  as  well,  it  would  have  liocn  bettt-r 
■till.  Not  to  repeat  too  much  methodb  described  iu  "  Ele«tromag- 
mtie  Theory."  vol.  'i,  it  may  bo  said  ihot  in  Ihnoe  COMS  o(  nmply 
ibniicd  operators,  Iho  way  of  al|;ebriMtioo  ie  merely  to  divide  the 
nuiuerator  by  tbo  denomiiietar,  ODd  to  obtoin  R  power  eerie*  in 
terms  of  />,  and  Ihon  limi  f  to  fl\H. 

Now  there  ia  a  certain  imD|e  for  «  in  wUeh  w«  UMigr  uoito  vee  of 
Iho  table  referred  to  to  eoleukte  C  in  tho  pnMiit  aion  odvaaeed 
This  can  be  shown  very  .Mmpljr. 


(3) 


wys/w- 


III  ill  we  ha\c  rc«i»tftnc- 


•  )  I  oiiili  iH.  r,  and  impressed  force 


f.  lu  Ci  tho  reswIftiKC  U  iliiui;.:.  ,1  tu  .f else  the  sahic.  In  (3i  the 
impressed  force  is  <•,  ilu  ■  i-t:i;j  i  i.  ;i:.d  the  Cundenm  r  *  is  pill  iu 
Let  Oj,  Cji  aoid  C  b«  the  curirtiUi  u;  tliu  threu  vnscs.  Ilieu 


■»i'i+ 


/  It  \* 


U  ' 
Si 


andtotbofliiidi 


r  t-  + 


B,v  inspectioii  it  qah  bo  a^jnu  thai  thii  eajiii»iUi£. 
(to     U»  ninko  C  —  C|  -  C,,    We  require 


(9 

tui  be  adjiislcd 


Any  two  values  of  j-  being  given,  tho  corrcspondinR  r  ojid  «  becojn* 
known,  iio  the  required  curve  of  current  through  the  ooodensor  is 
the  dlAMeaco  of  (w  curvee  ol  eimiMit  in  two  cms*  of  tMUiMl 
mistaaee  Only.  We  aIm  have 

It  follows  that  the  least  value  of  ;  in  4,  or  thwradutioiltO  dBg^MlIf 
range*  from  ;  =  4to:='30.    Or  thus. 

The  range  funn 0  to  4  reqidrse  imaginary  and/. 

Kxampic, 

Since  means  1{«  rSor  <K  S )  »),  the  ratio r,«  must  be  leaatlianunc- 
ft  urth  nf  tliK  cnh't-  r^tio.   Ho,  wUJ)  a  fised  «,  we  tuay  range  r  fitoK 

0  v.p  tv  n  hniilini,-  ^.vlu>';  OT.  Witt  «  flxed  WO  lUOgr  Mqp  •  fieiK  • 
tluwii  to  a  Uluiluig  value. 

The  principal  utility  of  the  condenser  is  to  curb  the  signals.  The 
carbiog  i*  incf  eased  by  reducing  the  condenaonce.  But  a*  ibi*  al»> 
radnoM  tho  flfaai|e  and  eMeiigUi  of  the  aigaal,  goatpioMlioii  by 
imreiwed  batteiy  ia  Deeded.  So  o  praetieal  oonpvondM  has  lo  Im 
niwle. 

The  above  being  a  praetieal  rimpliHcatiun,  what  follows  oeii 
relates  to  the  general  theory  to  exhibit  the  ctrcct  of  :  above  ami 
bolow  the  critical  value  and  conned  with  olht-r  matters.  Go  b«ik 
to  c<£ualion  (3).   Tiie  roots  of  tlu-  ilenominator  equated  to  zen>  an 


'i.-lf*- Vi»-4;,,  Si'-gi^-a- 


Wo  may  tberefiiN  wtito 


1 


1  'h 


The  result  is  algebrisable  at  sight,  as  the  diOerenco  of  euo  <:rijv.  -• 
gent  scries.  Now,  when  ^  in  greater  than  4,  it  represents  the  atreadv 
described  differential  problem.    Or,  which  is  the  same. 


ft-'/sL't     .  »i*  «i'  ft*  J 

By  pairing  tenH»  end  i 


_  the  valuea  of      -  f  fts,  thia  lonn  nmr 
be  «mv«rted  to  the  oenvafipiit  eeriea  need  niy  Mr.  6aye,  obtaintd  bv 

division.  Kut  as  the  table  hae  been  calculated  to  niii  this  case,  with 
any  two  positive  values  ol  x,  and  Xf,  Which  mean  real  negative 
voluex  of  ^|^  and  >/,,  it  is  not  ncccMitry  to  transform  further.  H. 
however, :  <  4,  it  is  possible  that  this  form  may  also  be  useful,  notin;; 
that  it  >■  only  the  real  parte  of  the  two  series  that  are  efiwtive.  Tlw 
Titne  of  f "  ia 

When  vve  transform  (12)  to  div.  rgenl  form,'  it  makea 

f     7.-'y.L^''    "i"    '''       '    ^'l    'I'    ''"  ^-i 
This  IS  done  by  using  tlie  generalised  exponential  i  Kinmln.  r«^iin-ui- 
bering  that  ^,"and  <f,,  when  real,  are  negati\e.    It  ^.'o.  s  i  lunllyweil 
wlien  tliev  are  iiim  .s  i  iry,  with  real  jmrts  negative 

It  is  r<-umrkiible  that  the  series  iii  (12).  uivolving  tiie  o«ia  pOW«l» 
of  <i,  c'.niaiii  aa  oedUating  part  when  «<4.  For  wo  may  wul* 
[111  thu«.— 


14:-;-)'  J-2r« 
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But  mncv  there  »  no  Boii-indactioii,  (htre  etm  b»  no  OMiUations  iu 
C.  So  iho  MoonA  line  rM%  iavolvM  ut  OMillcting  p»(  which  to 
the  n«g»tiv»  oi  the  firtt  Hn*.  tb*  nmsiBdar  betng  naa.oteni«(ory. 

i*  bar  «smi|(a(on  to  the  divvrgcnl  fonii  (14)  that  we  fsei  rid  of  the 
ndoManl  nnhMUy  v«nc«UinK  owiUationa.  Karthermore,  by  pair- 
inijt  tcrma  to  gel  rid  of  the  poweni  of  o,  and  q^,  (14)  may  bo  converted 
to  the  diverK«Dt  series  ii»e4  by  Mr.  daye. 


The  tin^iar  ca»o  :-4  makes  ?,=<7j,  and  ■r.  —  .r,,.  Tht^rp  w 
another  case  of  simpUficalion,  viz.  :»2.  Then  <yl-  -  \±'  .  Vi'  = 
-tU--a,>:  «,*-»,'-—*:  ^/-W---?,':  g,»=Y/-"l«i •  '/i"" 
^MiB— f^WindtO  00.   Also  y,    7  -'Jr    Thcae  reiluce  (ITi)  to 

?.^-5)-^{(4)'-{4)va)--).  «•) 

Now  dila  ipMUllMrmiilftifiiB  islcmtiAB  «sMnf]«  of  tha  gMuinUn  J 


\      2  /  1*1—8    \'in    ['In +9 

llic  K<  ril'i'  u>  Ih-  iiiiiili  c.juiiiSfto  both  ways,  x  beinR  real  poKitiv  o  anil 
n  any  number  from  —  xi  u>  -1-  x .  Wo  are  concerned  at  present 
vithllMTdlWfi-i.    It  makes 


V*  V  — (H5  1  31 

If  I'rr,  then 


Giwto  J  th«>  rftliii-  ?'rf,  then 


(19) 


Tbi»  trauafonn*  (16i  to 
fC 

-.-.(7)"'>-»K"y(^-^-''('^)'c-- 

i-'uiaXly,  tihia  i«  what  (14)  rexiiiceii  to  when  Half  the  t«mi« 

cancel  ottt. 

The  oodne  tranafonnatioo  oconn  in  m  VMicly  of  physical  pro- 
lilaaUt  It  ia  not  £aney  wwld  a*  some  ignorant  people  have 
MinpoMdi  to  use  divergent  atilw.  \ut  is  highly  practical  in  general, 
and  ia  aometiniea  the  only  way  to  work.  Here  is  an  cxamplo — 
deep  water  plane  waves,  Gi%cii  tlie  initial  xlatc  of  vvrticuf  dis- 
pliici'nipnt  n1  thf  curfni^r  in  ht-  !>  )«r>n<len»oil  at  the  origin,  mi'l '  verv- 
uhcTo  lit  rest,  wlini  IK  tl.ri  \i  i:iriil  iltsplaocinent  I)  at  liuiM  I  ilu 

iginV    'I'liw  uai 


surface  at  diilance 

lrV»iMl  Pol  pfW 


iVoiu  the  origin'' 


uaiia]  theory  vihm 


U-«i^  +  i>^'*-,4*'-»-"l 

where  v  =  aV' Tln'  cmifdiuit  .i  means  \  rj.  .Vhhongh  mathe- 
maucally  p«ri«<ut,  (ho  rk!»ult  is  only  directly  calculable  within  a 
small  range.   Proceeding  fran  towuiia  tha  origin,  D  rises 

from  zero  up  to  a  hump  at  a  mctaia  diiUnM.  dtpandio^  upon  the 
valmoly.  Going  nearer,  the  hump  becomes  a  hcilow.  After  that, 
Hbb  Uboor  of  caloulation  ia  too  great.  But  by  dn  lo^  of  the 
I  ao  InAniia  auiex  of  alternate  bumpei  and  hollows 
ibe  tiiliirmiHil  hump  and  the  origin.  Now  the  above 
I  fKHMilft  (wmeh  voa^  be  obuined  fma 


by  x—at,  uherf  n  is  real  positive),  when  applied  to  ('ilt  above, 
tom  it  to 


(28) 


Iht  MOOnA  pwt  i>  divergent,  w  lb*  teunU  b  onbr  dtmly  «al. 
cukUe  when  y  »  large  enough  to  umkm  Iho  Mcona  toim  in  the 
divMigent  series  small  cntupuM  With  tb*  IbaL  Now  thia  ia  just 
wlim  the  previous  formula  iaumiMlllo.  8a  tho  duutgod  Hmu  allowa 

ua  to  calculate  the  oecillatory  region. 

Although  this  is  the  fundiuiienlul  soliitioD  in  the  usunl  invuiiipre»- 
»lh)c  thpory  of  ileep  water  snrfare  w»ve»,  it  iiuiat  bt  taken  with 
Miui'ti  Hall,  being  physically  nbiturd.  N»r  ilo  wr  nrrive  at  intt^lligi- 
bility  hy  allowing  for  tlui  comprc^iliiUty  of  the  water.  In  the 
iucoropreasible  case  the  wave  speed  varies  an  the  .square  root  of  the 
wave  length.  It  is  infinity  for  Uitinilely  bng  wave*.  This  is  why 
tlw  iniliAl  diilntlMiioa  ia  iminadlatBly  camuniiinaatod  to  any  diik 
tanea.  II  is  alao  team  ior  inSnilaljr  abort  wavaa.  Tida  ia  wby  thare 
is  such  a  packing  of  inBnilal|'t^rid  vibrationH  close  to  the  origin, 
where  there  was  initially  a  (HMMIIiDUity  in  the  vertical  displace- 
maot.    Kow,  ailowing  for  aaain'MaHiility,  tha  vafaaina  batwaoa 


wave  apeed  and  vibration  frequency  is  exhibited  in  the  periodia 


vkthaapoadorioimiliitwitar.  So  Am  mm 


wit 


As  n  goes  bom  0  to  « .  «0  Roaa  from  •  to  0.  Hum  fa  a  MmaAablo 

improvement  in  so  far  as  the  long  wave*  arc  concerned.  The 
greatest  wave  speed  is  r,  so  there  is  a  real  proper  wave  front 
at  distano"  1 1'  nt  timi  '  ndtr  n  disturbance  begins  at  the  origin.  But 
still  the  gli  inoKi  Muvctt  liavc  hp««d  0,  so  we  do  not  get  rid  of  the 

iiiliniti'ly  rl^im  1\  piwki'.l  \iiirtttions  bv  the  injprovpiiipnt.  W'c  must 
^(1  ih-ipi-i,  utul  Ml'  vvliul  luili|>t't;i«  ijiiiii  rncath  tlic  surfaco.  l^c-finea 
point  hy  till-  I'oordinates  r,  0,  wiioro  r—v  J*-fx*  ia  ita  diatanea 
ft  mil  tlH'  nr-.^in,  and  0  the  angle  between  r  and  tfaa  < 
ward.    Then  if      is  the  vertical  displacement 


n     1  fcos^   rt'^*  cosa0  ,  „  nV  <''wia0  u«<«cos40, 


is  the  oonveqtent  solution  corresponding  to  (21).  Thori:  is  a  iiimilar 
te  &  Mm  horizontal  displaoement.   Both  are  containad  Ib 

ismK  Tbia  Ao«a  Am  UHad  notnt*  «r  pMdon.  Then 

or0=i«.  niaftfimi^aiBiaaaorakaoifflitgr.  T( la tbwabt* tb* 
boundar}-  eonditkm  aawmaJ  tat  thla  Cbtoiy  IhM  ia  Inparim.  Tlio 


(98) 


is  indeed  appnniaialaiv  trua  at  Ilia  plana  {•■Oi  wbao  thia  ia  uodar* 
neath  the  snrfaco,  bat  la  aot  tno  ■*  tho  awtaoa  itadt  Bat  it  «a 
givo<a«inaU&]tlaiwlwt!baiiiilialal«la  at  nrtiMkl  ^UipfawMBtat 
will  be  tha  haup  refHOWtad  by 


^r(^l-^/V 

and  now  tlio  inittation.  growth,  and  decay  oi  the  wave  trains  to 
right  nnil  li  ft  Clin  l>o  toUuwtiJ. 
It  IA  also  mterealing  to  mm  that  iu  the  vertieal  plana  X'O  tiia 
' «"  JooBttla  tuna  af .  That  ia 


Cooarsra^^ 


i  §  ia  poiitlvo.  Fot  pat  0-0  in  (26).  Then 
„_tf,    a»<«,|2aH*  laV, 


Am  t  iacreaaes  from  0  npwatd,  D 
again.  Ia  tWe 


....). 


(89) 


This  is  the  conTergent 
falls  to  Mro,  ravanaa  ' 
oastUationf    It  anaan  imta 
Htvwt the jaoaniliatd*^*  tonank  tona  (81) to 

and  thia  showa  tba  awhiMainia  to  aqTiilifaitem  ban  tba 

uiaiimmn  without  oadllatioa.  The  vertieal  Blaaa  xmO  mnal  bo 
uniquely  nou-oeciUatory.  By  acttwl  iranverical  caleidaliaii  It  aa^ 
be  shown  that  the  convergent  and  divergent  fonnulic  join  propatly 
in  the  middle  region  where  butli  arc  calculable.  Tha  effeet  of 
eiurfaco  tension  does  not  appear  in  the  Jspp  water  w«ve  theory ; 
only  gravity. 

lieturning  to  the  submanue  dabk,  I  have,  in  "  KU-i'iroiiiii(,'iii'riu 
Tlieory,"  voL  !i,  pp.  Mfl,  S4ti,  Ac.  )riv,  n  a  Rt  ni-rul  iMrtiiu<i  u(  v\- 
panding  the  required  furmulat  wheu  the  seif-inductioii  is  taken  into 
account  (and  aJao  leakage  if  Mrad),  «diidi  aavaa  »  pant  dtal  oC 
experimaiital  work,  and  p«ta  lha  Taanha  to  tba  foeoi  auitoUa  fa 
showing  tho  progrcta  of  the  waves  along  the  cable.  Ihua,  with  a 
condenser  and  laaietaiwe  at  the  beginning,  to  illustrate,  if  thn*  la 
no  Itoluga  tha  cumot  aoteriiig  tba  caUa  ia  givan  by 

C_  1 

Lat  B/iL-*,  LSii**l.  than 


m 


(84) 
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liiu-cHiucc  thr  prcfiiflor  i  To  ilij  tliU,  change  p  ta  f—ir,  AOd 

put  on  the  postluctor  «»«  or  |>;lii  -  «r,i.    So  wc  get 

r 

— .      "      ^    i.  (86) 

*(!«-•)  U»-V 
Bipma  tfiit  ill  I,  0  ftineflflM.  Tc»d»tfaii»iat 


■ml  iatrodnce  lb*  pottliator  (l-o^/d+al.  8m  •'ElMtmouvietie 
1lli«»7«"f<el.9.p.lMi8.  'WteouMio 

<*?) 


Or 


r+Lv 
r 


1— 2a —  ,     -  .  -  a" 
r+L','  L»+r 

«-»<  l-a« 


r  +  Lp  1  -  i«a  -  rm' 
This  iii,in  a  cor.tlrnsi  i1  fonu,  the  algebraical aololion  of  the  problnu. 
To  exhibit  fullv,  i  in  powers  of  u,  aiOdtlUU  tain  a*  Ift  Ia(W}, 

The  oxpaikKioii  m  casilv  done.  Than, 

-=  'rr-'(l-"-);lf">'+n«)+«'("**+«l»"«+»*ii^+  • 


4MinV  +  nV)+...] 


Or,  tmiUv 

+ii'(hi'  4  3Mi*n  +  n-  — —  «;  + . 

To  Cwiy  this  on  to  the  extent  desired  {or  calculation,  all  thai 
iamiiUdiathalAwof  thaecMffiritiMa.  Il  U  «mmM  to  do  it  arilh- 
metieallj' th  tu, 


1 
1 
I 
1 
1 

1 
1 
1 
1 
1 
1 


1 
•i 
s 
i 
s 


6  10 
7 
8 


1 

4 

15  10 
21  20 


9  '28  85  15 
10   fW    r,«  35 


1 


The  Ant  two  euluuius  cx['l.>lri  ilii-:n«clve».  All  th«  rest  (allow  thin 
role  :— Th<!  mini  tii-^t  n  t. -nii-,  in  any  culiiimi«n'' tatm  in  the 

next  column.  T.tKin)^  thn  fi;^iin'H  in  tho  rOWJt,  y^y  Out  tlw 
coeflicic-ntH-,  ;in  in  the  tirst  Une  of  (39)  above. 

AiK  tli . r  %s  ny  of  expoundins  (Wf »  wmHiu  to  (11)  abovn^in  tonus 
of  a,  uud  a,,  (he  root&  of 

1—  F«a  — riii'  =  0, 
thua  uwkiug  u  (lifTcrcncu  problniu,  uicaaing  the  Kaine  as  ^40), 
Fw  MIMir value*  of  vl  V\>-  <  <>in  orgont  formula  is 


a"  =  I„(«0- 


(i<ro*  lie';*". ^''r 


»+•«■  • 


But  for  larger  voltieii, 

So  the  problem  is  brought  to  complete  numerical  renlisution. 
There  are  table*  of  I.(<r<)  iu  Gray  and  Mathew  np  to  ff(<=5  or  so. 
Bu  tho  diveisaat  fonuuk  mky  be  ued  Jar  nnoh  amaUer  nluaa  in 


Vi  the  potential,  go  thus 


1 "  n/ffl  ita' 


(4») 
i  ll  I 


Tbi-  M -t  rebiih  U  that  the  niiittiplicr  1     i-  '  i  tlif  C  cxpnnsiuu 
i  l+o»*.    See  how  equation         is  .  ir/  tructoil  from  tliu 
prM  •-litiig  oru',    Hf>  siinilarlv  with  the  rliangctl  iiiulliplier  to  find  V. 

Dfitsib  (if  1:n  -1'  pruci  hsch  will  bo  fuuiid  in  the  work  referred  to. 
.\l«o  bow  to  include  the  iutluence  of  leakage  b.v  lia>iog  instcibil 
of  a»  fiMtor.  .\l«a  more  primitive  mclliodB,  obtainin):  power 
•eciea  directly.  But  th«  s^ateoaatic  developuieut  is  best  in  advajocod 
worii.  JBbw  (o  tun  iho  lamiiiial  Mlotion  into  Tgngcndw  mm 
need  noi  be  coneiiiaMl  hm. 


ii.'.i 


Km  ttlnei  ol  m  and  n  are 

n  r  -  \  nil  Ijt'  —  r 

;+l.  \.r~r 

Thfv  Jiiuv  Hf  [u-iKiiivc  .ir  ii<>gative.  One  or  other  of  them  inavj'  be 
/iM'ii.    \\\u-u  ti"tii  liTf,  zero  we  have  m  wmarfcehle  fathwllw  to 

simpin'ilv.    ^S'c  is'tjuire 

1-  =  I.:'  =  I-.t'.-'.  (48,1 

Tbciu>  e  the  values  of  v  and  «  in  terms  of  tbo  cable  oonatanta. 
The  tennuial  reeiatwiee  r  eqiiafa  the  iaitialliiivodiiaM 
and  the  terminal  eondeiManea  t  ia  SL/Rr.  Ttiat  la,  Ihe  ItnM 
oooataat  of  the  eondenser  and  resislikiice  on  lihort -circuit  equals 
twice  tiw  liiiie  eanaiaiu  of  the  cable  itstOf  on  idiort-cireuit  wlieo 
diipporting  a  current  of  unifurui  strength,  meaning  0  UlifORB  aH 
Hlon<;  the  cable,  varying  with  the  lime  ns  <-*Wb 

Tb»  terminal  (otential  and  cnrrent  are 

NoWi  tt  thOOaUe  wen  direct  to  cArlh,  r-0.  »m»,  yn  thtniA  have 


(:=,"  .-'l,i./:ij 

hv 


and  if,  ftu-tber,  L«0,  Ihia  ro*lu(M.-ji  to 

«-'(-.)'• 

Now  these  foriDiilie  are  all  >orv  easily  calculated  and  t^raphod. 
So  the  influence  of  the  L  of  the  cft)«lp,  funl  ttl»o  ihf  inllnence  of  the 
tenuinal  resistance  and  condeiisaim  m  n  »p..-c;id  i  aae  are  easily 
obtaixuiblc.  For  exampli<,  comparing  with  (  tTi,  •!.<•  cQeotof  r 
and  e  is  t<i  uim  to  I,<(r^l'>r^  or 

n.,j..,.i^*||v...  to  ♦(x.ig.g'....).  m 

The  factor  }  comes  in  Kcnuae  rfJa.  The  oamnt  IS  halved  at  the 
iinit  mument.   But  of  coiirxe  tbo  cttirvsa  are  not  olhenriae  almilar. 

Introducing  the  factor  «-»',  wc  may  wrilo 

iJ''0'-}'  '''' 


rnWi^tal)^  1      2  Ul\     4  tol\      tj  i«t\      h  4»f\  ( 

Use  the  first  when  <r/  is  iiniall  and  the  second  when  work  by  the  first 
becoiiici!  ttiii  If  iif,'.  Or,  the  tables  may  bv  nHcd  ir^  the  flr»t  pfV-He. 
K.I  .  ij'  miii.'-s  thf  first  sum  very  long  ;  »a  u.it-  ili:  s.^mh],  mid 
a  shui  t  mxn  iii*kt  t  ;  <  •  =-0H2.  The  value  irl='l  kw-ikh  about  tho 
neutral  place;  by  Loth  fi  i:iml;!  .  li'  ■  =-10a.  My  general  piMttee 
IK  lo  count  half  the  amuliost  icnu  in  tho  diveiigeut  series. 

Mut  let  a*  see  if  the  critical  valaaa  oCr  aad  e  are  practical.  S» 
It=a  X  J0<,  or  2  ohms  per  kllutn.,  and  8s3x  10-",  or  \  mierahnd 
psrkilom.  Then 

r=/y/^xlO"    -   100  sj^  ohms. 

Giving'  L  values  from  1  to  100  for  example,  it  is  seen  that  ibu 
values  are  practical.  Also 

,^2t.   2L   ^  VaOL_  ^i^jrt 

This  a^ain  gives  priictical  valnea.  It  is  cerlauily  itlikilWtliat  010 
values  of  and  t  should  be  juat  in  the  pr»p<u'  rejfion.  xben  is  a 
I'rovidonce  in  these  thinKS. 

It  would  be  possibly  of  interset  to  cable  electricians  if  someone 
w(."«M  work  (tut  tho  curves  for  various  values  of  L  ;  Kiy.  0.  .I. 
10,  211,  rii  .,  (II  show  the  effect  of  I.  on  the  sent  ciirn  i.'^.  net 
merely  with  tin  critiiMiI  lalues  of  r  and  «,  but  with  various  values. 
The  general  i  ll'  i  ■,     r  i  l  il  tlicult  to  see. 

If  leakage  is  allowed  fur,  S^  becoiuea  K-t-Sfj  in  (33).    Then  lot 


Tliia  makes 


r  + 


4-L 


7^' 


(«) 


which  by  the  <i  ti.uinluiiuntioti  it>.idn  lo 

('   ^,  J»<T|1  -  <l)|  1  -  <i-i 

where 

jk,B|s«<r4'L4r>-l-«r(Ltf-r>,      A,-|t<r(Lir~r).     ^  ' 

Hwe  (W)  is  the  complete  Mihition,  vn  CNpanaiOBinrisuig  powers 
of  «•  But  it  is  Very  eui>jplii.-4teil  in  geueraL  An  exception,  ol 
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eourae,  is  the  distoniuiikiia  nme.  nUica  tihuuid  not  be  dono  l}tr<~n|:1i 
kmdiMCt  frotu  the  primitive  operatiOBll  Ml«tioil,lu»kin); 


(■=         ,     I'.rUp)'  (57l 

T+  I.r 

Ncvorlhclciut  ft  ^rcftl  niinplif'  Mlinti  nf  (.'>rn  occiin  in  llie  fritienl 
vivte.  ForA^»0  whvn  r-I.r  u^il  tluis  A.— 0  if  rnrwml  nx  woll. 
Bal  we  oannot  mnkv  A,  >  o  •»  lih  poo^AAe  vufiicg  of  eitblo  couMmiIji. 
In  tbif  critical  roiw. 


AKhoagh  oiakinp  mi  infinite  Hmu  of  lt{»tf  tanetiMi*,  tlw  egilE- 
-'—'-i  MB  T«ry  niupi.v  tonuetl. 


BfUDIES  IN  HAOMETIC  TKBTIHO  • 

BY  O.  r.  r.  HRJiRLR,  M.A. 

fCkff  »<hk  lakoiMoqr.  CkuMtlgr.) 
(CoHcliHlMf  >'ri>m  paj*  56/.) 

IxnVBKCB  OXPjmXAt  I>rM \i>NKTiM,rtoN  nS  THB  FxmBABlUTf 

\  llUiJ.S  lllOV. 

^  2;!.  As  ttn'  1  t|i.Tiit]i  111-  cU'Kcribod  in  <'  'i'2  .ui  il  ilui'.  i-fTpflive 
demagneiiiiatkm  »!aii>«»  •  vcrr  runtidernbic  if.rri  /ii.c  in  iIim  j.i-r«)i<»«. 
UUty  of  virgin  iron  fornnmll  iiieki^notic  forces,  it  ^.<iiiiil  iiuiitiit 
to  tnee  Uic  effect  uf  a  gradual  incrviMe  iu  O,  the  niaiiniDni  torcc 
UMd  ill  th«  danu^netiMtignt  upon  tin  MimMMUfy  tor  morn* 
itaot  miall  uuwMlie  force.  Mr.  T.  G.  sMIwi  UncDy  andtted  ma 
in  those  experimmta. 

The  altr-rnaling  cumnt  for  dcuiat;nptiMUK  wiw  ubtniiivd  bv  con- 
nMjtinf;  thf-  i-nuMx-tinini;  sulcnoidB  with  a  nccotidary  coil  uound  npmt 
iin  i  l..  iu:i'  tiibf  1.  ij.MliiT  with  a  primary  coil,  whirh  wrw  mipplicil 
Willi  i  iirrdit  from  tin-  laUiralory  mains.  The  effeelivf  Mtlm-  nf  the 
illcri  Ktinu- furrtiit  t],.\vin^  IhruUKh  tho  solenoids  «a>  im  ftfui f.l  l,y 
ft  ftciiiiillvp  i'l<vctr(>dynaniniiiet4-r.  To  obtain  any  detiiule  vjtlue  of 
O,  wa  firm  calculated  the  eorrespondinR  deflection  of  the  dynamu- 
nteter  and  tb«u  slowly  inserted  iroa  rods  into  the  cbunito  tube 
natil  tlia  4«fiicikm  nacked  tlw  calcnlatwi  valiM 
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1        «       9       4       5       •       T  a 

Kra.  7.— Sciin.T/.  Ik":*. 

In  these  experiments  we  used  four  freeh  strips  of  Nc-htiltr.  iron,  oii  i 
tested  them  in  the  mafo^etic  B(|uara,  tba  iddnetkla  bainn  fottdd  for 
thi^  ^ttuidard  force  of  I'a  gausses. 

The  strips  tme  put  into  tha  aquaM  when  no  ennant  waa  flon  iuR. 
The  circntt  ^-m  tnen  conqiletafl,  and  a  foree  of  1'6  was  applin). 
After  this  had  been  rcvcrecd  100  tim«a  tb*  ballittie  aflceto  nf  a  pair 
of  revemalH  of  thu  forev  were  obaarrad,  and  fiwn  litem  the  value 
of  B'  for  H  \  !i  was  fmiiid.  The  connexinns  were  now  clianijed,  bo 
««  to  allow  the  altiniatuig  current  to  tl»w  thmii>;li  the  tiotenoids, 
and  an  iron  rod  wjif!  slowly  inwitrd  into  the  tube  tr»ii»ffvrnicr  until 
tlie  dynanioK  •  -  l  u  ruled  that  D,  tlie  amplitude  ot  tliu  iLUi({netic 
lorcei  bad  reached  0'6  gaut^-!.  'I'iie  nnl  wui>  then  slowly  drawn  out 
af  tlia  tolw,  ai>d  tlia  current  was  farther  tadoced  to  aero  by  meanit 
at  die  liquid  reaistanee  »lido  Tha  eonnaxiona  were  nest 

M-amuiRed,  and  (he  foree  of  1-S  wai  affiled  Md  levaraad  IWtlnwa 
fcanm  the  observationa  for  B'  mra  made.  Tba  inra  waa  a^caiii 
i^ema^ncti^ed.  this  titiie  with  O~0*7(ti  and  then  B  waa  found 
'or  H  1  ■!>.  This  process  \ism  rcpealed»  O  bein;;  increased  step  by 
step  lip  to  ''-S.  The  raaidtiiif  B'>0  eorva  ia  aiiowii  iu  F(g.  7.  wlierv 
(for  th.s  ,,.T\v\  the  aliBeimrapnaentaD  and  tlMardinata  tlw  value 

of  B  for  H  1'5. 


*  Taiaer  read  before  the  In^litutkm  of  £lt<  tri<!al  KngiMan  I 
SpceiaQr  aiiridiiad  tor  TUe  i:teciTiti«n  itj  the  author. 


<  >t>(>erva,li(jUH  wero  then  mode  for  the  noniial  permeability  curve 
HI  the  manner  described  in  {  II,  the  iron  being  dema^jnetisod  with 
D  4'43.  The  rtisulling  ii^,-"  curve  is  shown  in  Fig.  7,  where  (tiw 
this  curve)  tbe  abieiaia  represents  H  and  the  ordinate  ^ 

Tha  B'-D  eorve  aliowe  that  the  course  of  tlae  phetUMuentm  niajrbe 
divided  into  three  stages.  In  the  first  stage,  from  0^0  to  Di=l-Q, 
the  demagnetisation  has  no  effect,  tlic  apparent  induvlion  B'  retain* 
in;;  th(»  virgin  value  77.1.  lu  t':u-  siriind  oia^e,  frmii  10  (o about 
B  increases  with  D.  li.c  nite  of  iiirri';t!ii'  hi  i  iniiijij,' ^•muller  fte  0 
apprniifhes  In  tlit  last  stace,  from  D  -  ;i  'i  .  .nwririli.,  B  i-eiiiains 

con^'.:uit  umi  i>  i'<ma\  t'.j  1.240,  the  value  of  the  :i.!nii  il  inLlUi-i.ion  B,. 
Since  f>(,  attains  its  luitxinmm  value  when  H  i^,  we  6^  that  the 
domai^natiaatioB  brinpi  tlie  virgin  specimen  to  the  normal  state  as 
soon  as  0  reaehe*  M„.  the  critical  force  for  which     is  a  masimam. 

CoSSTANCV  OK  THK  Sl'Ki:l>IKNS. 

5  2'l  .\Kiuy  experiments  extcnile:]  i  vt  r  flfvrral  uiuiitliM,  I  t]iLiw;»ht 
it  would  he  well  to  take  th'-  oiiporlntr.',',  nf  testir^t;  wlii  llicr  llie 
normal  pennenHif!*'.  of  the  siifoimuns  ciianged  appreciably  witli 
laps*!  of  time.  tsi  i  spLi-uu.  were  tested  for  this  purpose.  One 
specimen  consiiitM  of  16  Dirips  of  "  TagRer  Plate,"  and  two  per- 
maability  tests  were  made  on  October  7, 1902.  and  on  August  10, 1<J08. 

The  resulti*  of  tlic  expvrimetits  on  the  "  Tagger  llate  "  are  givea 
ia  the  followinir  table  :  - 


H. 

M...  1003. 

«^..  1903. 

H. 

1903. 

/.fr  1909, 

0  4 

1*05 

870 

id 

4,11.1 

*,m 

<yn 

1.974 

■■0  1 

»,m 

3,4W 

IS 

8.A87 

8,714  1 

M  \ 

9.4S7 

2.47« 

1  c 

4,913 

4,218 

HO 

1,705 

1,714 

It  will  ha  aeon  that  the  numbers  of  1902  and  19Uit  are  praoUcaUv 
Identical. 

THK  I'RKrABATIOS  OV  SWil  lMKNl*. 

Ill  the  practice  of  magnetic  taatiilg      preparation  of  speei- 


moua  for  tealtqg  haa  nattumlljr  a  veijr  nnportaot  place.   It  aeeiaedt 


■ 

w 

H 

t      «      a      «      »      «      y  a 

t\o.  8.    SvXKi-^  liuix. 

ilii  ri  fme,  uiiiljUibIc  to  examine  iiow  the  uonual  penueability  curve 
iH  aiVt !  ted  by  mechanical  opareliooa  of  the  load  that natoialljrooaar 
ir.  till  preparation  of  specimena  for  teiti(i(.  In tbeeeexporuMUta I 
employed  two  brands  of  iron  \  "  SdniHs"  and  "  Sankey,"  and 
I  examined  the  cfli'ris  nrioing  from  the  praeeaa  of  cutting  toe  ifOB 
into  strips,  ft's  well  AS  the  elTeets  due  to  roughly  handling  ttta  Itlipe 
after  they  had  been  cut.  It  was  found  that  bending  the  Strife  hM 
the  effeci  of  causing  a  large  decrease  of  pertueaWlily. 

To  study  the  ctfects  of  culling  tlie  iron,  I  llrst  cut,  by  means  of 
hand  siicnrs,  four  ftrip*  4oa(-  "aMi'  ont  of  two  ^ifripti.  each  lUcm. 
wide.  Apiece  Iciil.  wide  wjih  nit  i  tV  ,  iili  ni^;  .  f  thi  lii.ni.  strip, 
and  the  renuiining  Kcni.  strip  wan  cut  uiui  two  tquai  portions.  The 
four  Ktrips  S(i  obtained  were  then  tested  for  normal  permeability. 
I'or  «aeh  value  of  H  tbe  iron  wua  dcmagiieltfcd  Willi  0=:in'4,  and 
wee  then  subjected  to  (SO  Tovenala  of  H.  The  strips  ware  naxt  taken 
out  ef  the  E<]uajc,  and  ttna  eut  waa  made  aloni;  ei«i  atrip  to  whhin 
3ctn.  o<  ana  end.  The  atiipa  were  (hen  »trnightened  only  jtiat 
enongh  to aiDow  them  to  be  r^ilaci-d  in  the  fxgiiare.  Tlw  atrip*  were 
then  re-teste  l  for  tiumtitl  perineHliili(y,»ndtb«prgeawwaa  npeated 
for  each  suroestiive  cut.  The  SasMjr  atripa  were  ent  twice,  eadi 
cut  bcin-'  I  Jem.  from  an  wigo. 

The  reRulting  eurvea  (or  the  Saaliegr  ifOD  en  ahown  aa 
conUotlOua  lines  in  Fig.  >i. 
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E»ch  frosh  otit  lowore  the  nonnal  permeability,  in  ilu-  r.i--  of 
tbe  8«uke5  iron,  when  H  excoeda  ii  gauu««,  eacb  cm  hnai  uboiii  tb« 
•MiM  nOtet.  It  thn  immn  that  wlib  tUa  Itoa  tlM  di«tirbanc«! 
•luiDg  from  th*  eutting  oom  not  ostutd  to  •  dittmaa  of  i«oi.  Irani 

the  out. 

If  we  ftHHiinie  th»t  tlie  ctTtvMa  of  enttbv  do  not  OIlODd  to  ■  dia- 

Unce  of  |cni.  with  the  Knnkey  iron,  we  cjui  ii»e  thooiirve*  of  Fig.  8 
to  cnnble  na  to  find  the  trne  form  of  tho  f^—^  purvc.  W*  have  only 
to  add  to  the  value  of  for  the  lii(;heiit  pur\e  the  diff n  hit  V.rfwccn 
that  value  and  the  vahip  of /i„  for  tho  next  l<'V  i  r  .  .  Th<  cur 
rcotod  — H  curve  is  »hown  in  Via.  M  a  broken  lino.  The 
experiment  *<hiiwB  that  th'.  pi  nocas  pf  rottiny  tin  oheot  pwdaOM  * 
Mrious  chaui{o  in  it«  pcruienbiliiv. 

Wast  ok  UsiFotiuiTY  op  Spkujckkm. 
§  26.  I  h»ve  exMiiiiud  *  laige  nnniber  of  alrip*  of  "  TagRer 
FUto,"of8«bulUi  and  of  Sanlnijiron  for  miloniiity  of  niii«aoti< 

(luttlity. 

Ajs  each  Atrip  was  cut  off  a  number  was  atanipml  upon  it,  and  tlio 
strip  wiu  then  placed  in  one  solenoid  of  tlio  square,  the  magnetic 
cinoii  b«iiiiB  oouptolcd  by  thiM  otiuir  otripo  ol  tiw  lanio  brand 
HiM«>  laal  tlii««aM|a  Nimabied  tmehangsd  dvrinK  each  set  of  e  xperi- 
nieiUii.  Ktily  one  secondary  coil  was  unhI,  and  this,  of  cunme, 
encircled  Um  strip  umlcr  ti'St .  Aft«r  cfTectivc  doniucnctiisution,  a 
suitable  magnetic  force,  H,  wan  n  vers'iMl  sCNonil  tiuun,  un<)  llien  llie 
ballistic  effecLi  of  a  pair  of  revers.'iU  of  H  wi-r<>  nnli  d.  .\«  this  pr<i- 
cess  was  repeated  for  each  strip  it  was  found  that  the  balliiitir  efTuctii 
varied  considerably  and  far  more  than  could  be  accounted  for  hy  tin 
vlij'ht  vnriatiofis  cii sling  anion!;  (ho  masses  of  the  strip:^.  It  is 
evident,  moreover,  that  the  B»*oi.iulion  o(  tho  three  auxiliary  strips 
with  tboso  under  t<.>s(  tends  to  dituiuisli  tbe  variatiuus  in  tho  ballistic 
•ncct  for  thai  atrip. 
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By  this  o\nn)inntion  il  wan  easy  to  select,  froni  ili.  -ti  ji.  n  ,t.  J. 
the  ifour  of  bi^hbtit  povuaeability  and  the  four  of  lowest  pciuu-itbiluy 
foe  aacbbcand.  Tbe  ftiar  moalpennenble  strips  were  then  placeil  in 
tha  magnetie  tquara  and  w»re  tentod  for  normal  pcruiiMibilily,  utid 
tho  WNKPKs  wax  repeated  for  the  four  Icait  {MWmeabla  atrip*.  The 
Maultine  ji„  -  H  ciir>  t  B  for  the  Sehidtz  iron  are  ahown in  Pig.  9.  where 
the  ^/,-  H  carve  for  a  »et  of  Schultz  stripK  of  interinediate  quality  is 
ttbo  -ihown.  Theiie  curves  show  that  very  iccriuus  differences  of 
magnetic  quality  mnv  r\\;l  among  transformer  plates  of  the  Mvmc 
brand. 

Kacli  Ai-t  ijf  cur*i'«  -  !c-.  lln'  fcnti'T-    'Jiif  rlii.  lii.,»her  the 

maxinnim  value  (if  |i„  thi  r  :i.  ir::  i  .  I  :iii!Miirn         o  M,  at 

which  the  uuixtiuuui  occurs,  indeed,  liit  product  ilie  niaxinuun 
value  o{  |k  W  tbe  raliM  «(  ia  u«arly  oonaunt  for  anv  wt  of 
curv«a,  and  Ibna  iba  eritioal  value  of  B„,  tbe  noiroaJ  inducliou  cor- 
ir«pondin|{  \n  the  laaximnna  of     ia  jMuljr camtant  kit  eaoh  aetof 

enrv.'K.  &*  llir  Inbli- »liows. 


jTamtrnatei  SefenUa. 

Banbi7. 

Maiimum 
Critical  H  (  - 
CfittcaJ  B,(- 

M„i 

•1.1)70  2,H70 
1  I'lO  \  2  7-> 
7.310  7,*.l<t 
,  i  

•lfi><\\  MSO 
i>  75    ^  1  4-40 
T  'J  JO  a;»eo  8,460 

»-0O 
6kOTO 

S-50 
0,MO 

AH'KNKIX. 
.Mil.  CiMriin.L's  Kvi'>  iiiMrNrw. 
Mr.  A!!i*r!  fiimptiell  baa  kindly  furnifhcni  mo  with  some  rcfnV.n 
obtnn.r  l  l  *  Inm  t  the  National  Thysical  Ijiborntorr.  The  eSt.  !  .,f  u 
hlr<Mi»;  m»n"c"c  toiu«  iq  rwiociDt;  the  apparent  induction  5ubB(  i|Ucntly 
{Mm!  for  ft  amaU  fane  wu  aotiaed  bjr  bim  in  Hay,  lWu>.  while  I  did  not 
bafia  the  «ivk  dMciibad  ia  tin  nrMwt  Pftrer  noUl  itU,  1903.  My  owa 
meriatnti  «■  tbb  Mbt  vbm,  bowwer.  cootpleled  b»te«  1  kaa«  ef  Mr. 
Oanphcirt  tentt,  Ve  Mn^md  notes  to  Oelebcf ,  1909.  and  linee  then 


be  hM  MiMlad  aoMa  at  ay  laaiilii  Hr.  Campbell  has  also  be«n  ao  good 
as  to  toad  Qm  fapv  in  maaniaript  and  to  sim  me  ih*  benefit  of  bb 
criticisto.    With  re»pc«t  to  his  own  work  he  writes  as  follow*  :— 

"  Whilst  t«<tini;  some  ring  stampings  of  tranatomier  sheet  iron  at  ths 
National  rfirnieii!  T.nK-mt.iry  iliiriiif  Msy.  IW?,  \  tiDlircl  that  (b*  roiults 
were  mii'/n  alTtctii]  1  piiiuni-i  i-idkmlIk:  lu-.rurT  tit  \.\w  tron.  1  found, 
however,  liiai  puli\;'.lj  cou&i^iieat  rL'^u.u  .^uld  always  bo  obtained  by 
thofoogb  demagnetisation,  by  reversals,  starting  from  a  auBieiMtlly  bin 
Talue  o<  H.  .\n  ordinary  cemmutalor,  worketl  by  hand,  waa  emphijitd  m 
tbii  procpw.    The  fjllflv. in-  iri'itaivf  -aW,  >li<>vr      c^ncra!  Tin^nre  of  the 
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Bj-  a.-WO.  The  ring  was  then  cycitd  a  nurober  of  times  with  H  =  S7-5; 
all«r  10  eyolea  at  N  -  \  >m,  B  had  tho  lowered  value  1.9iO.  After  lOO 
eyclri  at  H  -  I'-iiO,  B'  bad  fallrB  lo  1,»10.  Tbe  riag  was  a«un  denug- 
netiMd,  when  lafter  100  «9el*«)  H=1-U0  ^ve  the  ei«iBal  vBlna 
B.,-V>m  (twill  bentatiiataMieediiolaaMatnllartothaiedHiiribed 
by  Mr  Searle.  ' 

In  1P02  Mr.  Searle  told  me  ho  bad  found  that  virgin  Lr  m  is  lu^cmli 
eally  improved  by  demagnetlsition.    I  liave  sinee  tested  the  point  (or  a 
liuaibec  of  difffient  meUWM  of  iron  sheet,  wbieb,  ae  lir  aa  1  know,  ind 

never  been  roagnttisra  before.  The  speolment  were  bt  the  Itaint  of  rlnga 

and  were  te«feH  hv  the  hRl1i!»l!C  method,  the  hysteresis  loop  IwiriB  cheaiTied. 
fn  all  Cfi  f  "!  the  il>:niijn«  ti  aion  increas«d  Uie  permeability  ("i  nn  iti  rate 
values  of  8  aod  decrcafed  Uie  hysteresis  loss  (or  \aa\n  in  which  both 
before  and  after  the  demagnetisation  B  had  tbe  fited  lioDils  ±'2,'>00ar 
±4,000.  In  one  case,  nitb  i^.'iOOas  the  limits  uf  B,  demaKnetisalioa 
increased  the  psTmeability  from  2,U.HU  to  •l,\?lOi,  and  decreased  the 
hysteresis  loss  by  aboat  3  per  cent." 

■' Situ-*  I'f.'idi^e  lb?  manuscript  of  Mr.  Ri-rtrlc" ;  p  iper  In  Fi')*ti^her, 
i  ha'.'j  ii.sd*;  a  ft  A  experiinentfl  up»fi  n  Tirs;  uf  '-ir^-i  vn*'M  ^I't  in 
its  commercial  state,  the  procedure  Iwing  practically  that  mentioned  by 
Mr.flearieinilOL  The  ring  was  d«n>a<i»«6wd.  abBlimr  Iwaa  40  gwiwi. 
a  Talna  nveb  eieeedioR  to  gausses,  tbe  eritieal  utgnetie  loiee  feaad  fiw 
this  sp<«iniisn.  The  ^'-H  cur\'e  found  after  the  applicstion  o(  a  large 
magnetic  (otv«  ot  60  giusEcs  differed  (rom  the  normal  eurvc  in  a  maimer 
aInilUtr  lo  that  nbown  in  Fig.  3  H  which  refers  to  mslerial  of  widely 
ditferent  magnetic  i|nality.    Tbe  (..llow-ng  table  ehows  the  rcatilt*  ;  in  it 

denotes  tbe  '  normal '  permeability  and  u'  the  '  apparent '  pormrabilily 
after  tbe  appUcalion  of  the  ferae  of  60  gausses.  ' 
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[TbanBnbdingollbaaieHoiiaaBddguiai  iDthtoaWdgaa  wmob  ol 
Mr,  Biaila'apaiper  laaotfbaaaBieaathaBaaiibtriDg  Id  iba  foil  ftfir.— 


place  at 
•  Hth. 


The  following  is  an  alMlrncI  of  the  discussion  which  look  p\i 
(lie  Institution  of  KlectrienI  Knginecrs  un  Tli«tr>  t1?i\ .  liri^f  r  w 
m  ciiniicction  with  the  above  I'apor  :  — 

l>r  It  T.  ULAZRBRO(»K,  F.K.S.,  thought  that  the  maffncuo  K<)nare 
deviled  by  the  aatbor  was  at  onc«  nseful  and  simplet.  It  was  a  gnat 
advantage  to  be  able  to  te«t  the  material  in  rectangular  strips  instead  of 
having  to  cut  it  into  rings  and  havini;  to  wind  each  one  separately.  In 
this  inftrumcnt  the  ma^etising  coils  were  permanent  fixtures  and 
nnthinf  wa?  re  |nir«d  lobe  done,  except  to  place  the  specimen  in  inisiti™ 
i  >:  coulee,  i|uf  .liens  arose  as  to  the  leakage  at  the  cvriiT^.  Mr 

Hc^itk  Liid  aUo>)u,  liowpver,  that  within  the  liutita  that  were  desirable  in 
practice,  the  form  of  npiMmtaa  eahiUted  waa  aatiitaetoir  and  aolBeient. 
At  a  very  early  dIokc  in  the  Paper  I  be  mthor  had  spoken  of  the  very  grare 
untrc^t.tint'i;  1 '.hilt  \:rT,-  Intr^nttA  intn  -h?  or-linnrv  mclhcMls  n(  testing 
by  ilif  int;lhi  i|     Il  Wjiil.i       iii".i'i..  r-.it)j.'  ;i  h.  lin-  reply  wo  were 

told  what  kind  of  uncertainties  were  introduced  by  toe  neglect  of  tbe  prc- 
oaations  described  in  tbe  Paper.  It  wac,  of  course,  knovn  in  ■  general 
way  that  eare  had  to  be  taken  with  regard  to  the  previotia  magnelii 
history  of  the  iron  if  accurate  result.!  were  wanted.  The  author  had 
referred  to  a  I'liiwr  by  I'lof.  Callendar  and  Prof.  Ewing,  bat  he  did  not 
thbilc  tli&r  ilti-re  had  previously  existnl  such  a  careful  and  elaborate 
in  ,  r  iij.,i'ii)n  aa  that  described  in  the  present  Pajwr. 

Mr.  AIJIKKT  CAMI'UI^LL  eaid  that  Mr.  Searle  bad  put  into  bia 
apprndix  practically  all  he  Usntlf  eevid  lay.  Ha  had  made  aiawespeii- 
menis  in  corroboration  of  the  inlereating  dlieorer)*  wbMi  Hr.  Saarle  had 

made  with  rri;ard  to  the  behaviour  of  virKin  Iron.  Ko  One  apparently 
had  iiotjceil  bcfurc,  timt  if  one  t«<ik  a  piece  of  iron  that  hod  not  yet  been 
iictc<l  upon  l/v  mai;aeiic  furcex  .-ind  tested  it  and  tlit-o  di>niagnetise<l  it 
thoroughly,  a  ^'reat  improvement  in  the  magni  ti'~  <iuality  waa  (fTtcted. 
It-  noimal  pernieabilily  wa!<  iiiiich  Ix^ttcr  Ihsn  the  apparent  peimeibllity 
before  it  bad  been  dtinaKnulliii-d.  The  other  vxpciiiiu  rili  of  his  showed 
a  verilicaticn  for  the  liardi-r  kliul^  of  irons  ol  wbiit  Mr.  Hearle  had  shown 
for  M>f(er  iiou  -vi/.,  that  if  dcnia(;nttis'al:"n  took  place  from  a  point 
above  Ihe  critical  (Kiiiit.  the  prwioiis  history  was  vrlpi'<l  out,  and,  11  thi^ 
were  not  done  it  was  veiy  porsiUt  thai  efroneuus  result*  would  be  ohtamcd 

Mr.  iT^DDKyr  ailced  what  woald  be  the  eHMIsl  tin  ntbaWsUenef 

%  make  and  brnik  swii  di  for  the  altemalof  givhw  appmadmalefy  %  sloe 
aM',  Hir«  opinion  was  that  it  noald  ebaogetne  value  Of  the  eiilioal 

maKneti^in[^  force  T,-ry  confiderably 

Mr  \V.  M,  MoItPtV  Ihoukjhtthe  Paper  ■  ;i  .'nf  :.  .V nsble to phyalolfits 
and  iiiBtruraeat  makers  than  1^  poopU  who  used  transformer  iron  in  large 
ttuantitiee.  The  dBZ-dcniitiea  emiriefed  bjr  Mr.  Searie  eecned  10  be  leer, 
and  in  tnuiatonner,d^anio  and  allernator  work '     —     -  - 
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niefi  were  encountered.  However,  it  ieem«il  very  rlt*r  from  the  Taper 
Uiat  iron  with  ft  "  [iMt  "  niaul  be  aToidnd  i(  aocnrary  wft*  to  he  obtAioad. 
His  own  objection  to  the  b«lliiitlo  motbod  w«s  thkl,  bowrver  uneful  it 
nii||;ht  be,  it  miaired  ver^irreftt  rare  and  Kkill.  The  I'ftpcr  iihowed,  indeed, 
that  it  raqnired  even  Kr<'fttnr  -tre  and  lOtill  than  had  hitherto  Unin  Hup- 
posed  in  order  to  obtain  accurate  rvsalte  Hat  he  would  ro  lorther 
and  mj  thai  the  method  did  not  give  in  most  caeoa  what  was  r«<^nired 
to  know — viz.,  the  total  amount  of  energy  that  waa  being  dissipated  in  the 
iron  when  used  in  tnuiRfnrmert  He  bad  reoentlvread  a  Taper  b«(ore  the 
Britiflh  Aitjociation.  in  conjunction  with  Mr.  Hansard  (tee  Thr  FUi  trirMn, 
Vol.  LIII.,  p.  7'.)0|,  pointing  out  the  limilationa  of  the  ballistic  method 
tor  engineerinK  porpom  relatini^  to  transformer  work :  thair  opinion 
was  that  it  gave,  so  far  as  the  energy  loeses  were  concerned,  often  consider- 
ably less  than  half  the  true  values  In  their  Taper  the  authors  had  advocated 
the  u«e  of  nattmtter  methods  rather  than  (galvanometer  methods,  and 
had  given  curves  which  were  plotted  from  results  obtained  by  wattmeter 
Uiti,  He  would  give  one  or  two  figures  from  the  titbulate<i  results,  which, 
be  thoDght,  showed  the  importance,  at  even  oompiratively  low  densities, 
of  measuring  the  looses  witb  alternating  currents  at  ordinary  freijuensies 
•nd  in  workini;  conditions.  One  of  the  objects  of  the  Paper  in  (|De«tion 
waa  to  find  out  how  these  losses  were  alTt'ried  by  the  thickness  of  the  iron, 
and  therefore  some  te«ts  were  made  with  three  thicknesses  of  iron  — vis., 
O  UKWin..  0  (llHlMii.  and  0'U'i.'>4in.  Witli  wen  such  very  low  densities  as 
'i,!iOO  lines  per  t<|Dare  centimetre  the  loeaes  due  to  e<idy  currents  were 
from  !K>  per  cent,  to  .iT  per  cent,  of  thi>  total  iron  Iokssk.  With  U  i.OOO 
the  percentage  loan  due  to  eddy  currents  varied  from  .HI)  to  f-O  yt  cent., 
and  at  II  li.OOO  from  4I<  to  Ii4  i>«r  cent  Th<  no  rt-^ultn  were  obtained  with 
inO  -J  per  tecond.  At  B  lO.IXK)  and  ."iO  'j  per  *e<'Ond.  the  percent- 
age losses  due  to  rddie*  were  from  .H*l  to  <>li  per  cent.  Hp  mentionc<l  ih««e 
flgaroa  to  show  that  however  interesting  the  hali'stic  galvanometer 
methods  might  Ixi  for  the  study  of  certain  physical  conditions  in  iron 
they  wrn^  i|nit«  uitelrss  when  it  was  de«lml  to  dediio*  the  very  ttrioas 
loi^ses  of  energy  that  occurred  in  transformer*  or  dynamos  in  working 
condition*. 

The  TKKSIDENT  asked  Mr.  Searle  send  in  his  reply  in  wiiting 
on  acsoant  of  the  lateness  of  the  hour. 


ELECTROLYTIC  PSEPABJLTION  OF  TIN  PASTE.* 

IIY  f.  GKUSTII.IUI-. 

Tin  paste  is  nsed  for  the  priMliiclioii  of  ini'tallic  or  si)ver«<1  pnpcr. 
haviiiK  the  nppeiiranco  uf  tin  or  lead  foil,  and  it  is  iilao  ust-il  for 
omtuuental  purposes.  .\s  I  believe  membem  are  interested  in  uii\ 
prucCMK  in  which  cOcctro-cheiniiitry  advontagcousl.v  takes  the  placo 
of  the  older  chemical  uicthoiis.  I  beg  to  brinR  before  the  Fanulity 
Sociotv  the  following  description  of  a  proct'ss  for  nianufnctnrinp;  tin 
paste  which  was  sp<«ially  dosignril  for  a  firm  of  paper  makers.  The 
oldpKt  method  of  making  tin  paxlf  was  that  carried  out  by  the 
nativt's  of  India.  The v  melted  block  tin  at  a  high  tcniporntiire,  and 
puuroil  it  into  a  wotxlen  box,  which  was  then  shaken  viKoroiisly : 
the  tin  was  thus  converted  into  v<iry  fine  shot  and  dust.  Tlie  finer 
particles  which  they  used  fur  the  paste  were  B«'purntod  from  the 
coarser  (jraiuiles  by  gravitation  by  means  of  water.  It  was  after- 
wards dried  aixl  mixed  with  a  weak  solution  of  K\nt,  and  in  this 
state  it  was  ready  tor  iiim>.  Tliiii  they  uw«l  as  a  iwint,  the  article  to 
be  omauientej  was  coaled  tvitli  it,  and  after  being  dried  it  WM 
bnmisbed. 

The  chemical  proeeas  for  making  tilt  pa.ite  as  generally  carried 
out  in  this  country  is  as  follows.  The  commercial  ingot  is  retliiced 
to  what  is  known  an  (catlicr  tin  by  melting  it  and  then  allowing  it 
to  fall  MUiir  diilnnce.  The  tin  in  this  fonn  is  dissolved  in  strong 
h,vdr»cliloric  acid,  with  tho  aid  of  beat,  in  copper  vessels, niid  n  con- 
centrated solution  of  Ktiinnonit  rliluriile  thus  olitnltied.  T'le  liiguid 
in  diluted  and  the  tin  precipitated  in  tlie  form  of  paste  by  introtliiciii^ 
metallic  zinc.  1  he  prucew  is  tniiibleKomc  on  aci-ouiit  of  fume8,  niiil, 
w< TOO ver,  does  not  give  the  uliole  of  the  precipitated  tin  in  the  form 
of  puttv,  but  partly  as  bright  metallic  feathers  and  crystals,  wliicli 
have  to  bo  worked  over  a  jain  ;  whereas  in  working  the  electrolytic 
process  about  to  be  desrnbed  there  are  no  fiimex,  and  the  paste  is 
perfect  in  cvcr>  rospcct.  Further,  the  prttcess  is  not  so  coatly  and 
ran  be  workul  conliiiiioiisly,  the  deposited  paste  king  removed  at 
intervals  vritlioiit  Mtopjiing  th<<  cm  rent. 

The  eloetrolytic  process  in  similar  to  the  electro  refining  of  metals. 
Anodes  of  tin  ore  diiisolved  in  an  i  lf  ctrolyte  of  dilute  liy<lrochloric 
arid  and  the  tin  is  deposited  in  the  form  of  a  !iponK<:  or  p.usto  on 
cathodes  of  the  same  metal.  The  spon);y  deposit  is  lighter  than  the 
clectrolytr  on  arrount  of  tlie  hydrogen  it  contains,  and  coi)se<|iiontly 
floats  on  the  surface  of  thu  solution  after  beiii<;  detached  from  the 
face  of  the  cathotb  t,  so  that  it  can  Im>  coiiveiiii'ntly  DMiinved  vviihoiii 
breaking  the  eiirreiit. 

.\n  apparntiiB  capable  uf  producing  2li  owl.  of  tin  pa.ste  per  week 
consists  of  a  generating  plant  giving  I,.'>ll0  amperes  at  H  to  10  volts. 
There  are  five  vats,  which  are  worked  in  M-riei  and  arc  made  of 
slate  or  piu  h-pino  wood  ItXix  KKlxfU-.'icni.  deep  f.tft.  Uiii.  x  8f(.Hin. 
X  3ft,  deep),  cocli  coiitiuning  four  anodes  and  live  cathodes  conpb-d 
in  parallel.    The  nnode  plates  are  about  '2 .1cm.  i  lin.l  thick,  roughly 
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east  from  roinmcroial  ingots  of  tin ;  the  stirfaco  exposed  to  the  elec- 
trol.v-to  being  91-.''i  x  THriu.  i8ft.  x  2ft.  61n.).  The  cathode  plates  are 
of  block  tin  or  tinned  iron,  the  active  snifaoe  being  91-5x7th;m. 
(Hfl.  x2ft.  Bin. I.  The  anodes  are  supporte<l  «t  the  two  top  comers, 
and  in  each  vat  are  all  connected  to  one  conductor.  The  cntliodcs 
are  supported  by  and  soldered  to  copper  condnctors,  which  nro  all 
connected  to  a  main  condnctor.  Tliese  main  conductors  are  of 
circtdor  copper  bars  :i''2ctii.  (l^in.  in  diameter).  The  ol«<'trolyte  is 
a  dilute  solution  of  h.ydrochlonc  acid  in  fj  Tw.,  which  must  be  free 
from  arsenic.  The  current  density  is  270  amperes  per  snuaro  moire, 
or  2<t  ampures  per  s<|uarc  foot  of  catho<lo  surface. 

As  tho  anodes  are  dissolved  away  they  arc  renioveil  before  they 
cnimble  and  fall  to  piocos,  and  what  remains  of  them  is  melteil  up 
with  fnah  ingots  and  coat,  to  fonn  new  anodes.  The  electrolyte  is 
kept  in  circulation  by  means  of  a  small  turbine  or  plunger  pump  of 
lead  or  block  tin  driven  by  a  small  motor;  the  liquid  is  drawn  fi^in 
the  bottom  of  the  vats  and  discharged  into  the  top ;  this  is  found 
necessary,  as  otherwise  the  electrolyte  at  the  bottom  of  the  vats 
would  soon  become  very  rich  in  tin,  and  instead  of  tin  paste  at  tho 
lower  parts  of  the  cathodes  there  would  b«  crystal  or  leaf  tin 
deposited. 

When  the  depositee]  tin  sponge  has  grown  to  about  an  inch  in 
thickness  it  iia  detaclieil  from  llio  catho<lcs  by  means  of  a  T-sliapcd 
scraper,  which  is  pushed  down  the  face  of  the  calhixle  plates ;  tho 
tloalmg,  spongy  tin  is  remove<l  from  the  surfnce  of  the  vat  by  means 
of  a  perforated  scoop  to  prevent  short-circuiting  of  the  current 
through  tho  tloating  tin  ;  the  cathode  plates  are  varnished  or  painted 
with  a  non-conducting  material  from  Ticm.  to  TTicm.  ('2in.  or  Sin.) 
Im>1ow  the  Karfao<'  line.  The  tin  paste  is  allowed  to  drain,  and  is 
Vlicn  thoroughly  washed  with  water  and  dried  to  make  it  ready  for  use, 

Tliis  may  not  sreiu  to  be  an  efficient  way  of  utilising  the  electric 
current,  because  the  currenl-cfflciency  is  only  about  ,'iO  per  cent. ; 
but  any  attempt  that  I  have  iiiado  to  pnxluce  tin  in  the  form  of 

rte  or  sponge  at  a  higher  efficiency  has  been  fiitiln :  it  appears  to 
necessary  to  have  hydrogen  deposited  along  with  tho  tin,  for 
when  no  hydrogen  is  dcpusitrd  the  tin  conies  down  in  a  crystalline 
or  bright  leaf-liJte  fonu. 


BONE  HEW  SWITCHES  AND  FUSES. 


Messrs.  l\>nnan  \  Smith  have  issued  a  new  catalogue  of  switches, 
fuses,  fittings  and  similar  apparatus,  .\mong  the  viuious  devices 
dencribod  is  a  liijuid  tiiutor  starter  (Fig.  I)  recomtuvudcd  for 


Km.  1.— Rzvkbsino  L1141  id'Motiih  .STAitri*. 


cranes,  hoists  and  similar  purposes,  where  it  is  reiiuired  to  start, 
control  or  reverse  continuous-current  motors  more  or  less  con- 
tinuously. The  insulation  is  purcebiin  throughout,  and  the  liquid 
rCKistaiico  is  metallicnll.v  >ihort-circuited  in  the  last  position  of  the 
handle.  The  reversal  nf  current  in  the  motor  armature  is  obtained 
by  either  one  or  the  other  of  the  two  cnst-iron  plates  dipping 
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nto  tli<>  Kolntion,  and  the  minpl«  nrrAngetncnt  of  rranka  by  which 
lUo»e  ilojiire<]  inoveni<>ntii  are  obiairxNl  ik  ricnrly  Khuwn  in  the  figure. 
A  solution  of  caiutic  potofih  or  of  wnshiiigsoda  in  um'<I  itt  (.■UTtrol.vUt. 

Fig.  '2  is  an  iron-cased  distribating  bn\  fur  S.'iO-volt  mipply.  It  in 
fitted  tvith  slidini^  porcelain  switches  and  daiiip^^r  reptacenient  fuiiex 
(Fig.  11).  The  cast-iron  case  has  a  hinged  lid  uith  indiariibbor 
joint.    Tfao  awilcbea  are  liuglo-pole,  but  the  fiises  can  be  either  of 


••lo.  2.— iKn-CAaiD  PuTKIlifT.iic  Bo\  ratt  ZEO-yolt  SorrLT. 


the  dingle  or  double-polo  type.  Fig.  H  ia  on  illiutration  of  tlic  damper 
rvplncenicnt  fuw,  n»fprreJ  to  above.  It  ia  rharaolerised  by  »  >ery 
•luick  blow-out  action,  and  is  claimed  to  be  abeolutcly  retiable  up 
to  ItiO  volts.  Aa  ahown,  there  is  a  aolid  wall  of  porcelain  between 
the  fuse  tcriuinala,  and  ainre,  niorooMT,  the  arcing  pnsaage  is  com- 
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pletcly  blocked  for  a  short  length  by  a  aoft  aabtwioB  damper  (a 
iHitented  device  of  the  Bnn),  it  is  next  to  impossible  for  an  are  to 
f)C  mamtainiui.  These  fuses  are  made  in  three  si/cs,  the  distance 
between  the  inside  edges  of  the  spring  clips  being  fin.,  l^in.  and 
2\in.  respectively. 


THE  BRADFOBD  BREAKDOWN. 


Further  particulars  with  regard  to  the  cause  of  the  toul  breakdown  on 
the  suppiv  network  at  ISradford  last  week  arc  Riven  in  a  report  which 
Mr.  Alfred  .S.  lilsikman.  the  city  electrical  eoginorr,  hai4  presented  to  the 
KIcctricitjr  cumniittcc.  We  have  Ix-en  unable  to  obtain  a  full  copy  of  the 
report,  but  are  indebted  to  the  )iirkihirf  Dhufnrr  for  the  lolIowinK 
eitracts.  A»  mrntioned  in  i>ur  la-it  iuur,  the  rabies  that  were  the  cause 
of  the  mishap  «ere  laid  between  and  1*>  yi-ars  ago,  and  were  burne<l 
through  in  many  plans  at  old-taahioned  cast-iron  straight  through  joint- 
boxes.  (Itltd  with  rubber  glands,  llis  cables  having  leail  r-heaths  and 
hygroHt-opic  insulation,  The  mains  hau',  until  the  last  few  months, 
voniii^>led  wholly  of  single-core  cable*,  and  there  are  no  fuses  upon  these. 

Various  faults  have  been  disooirered  and  remedied  daring  the  present 
week,  but  the  work  has  been  carried  on  under  diBicu  I  ties  which  could  not 
very  well  have  been  foresees  '•  The  woik  of  restoring  these  cables  has 
been  <<icec<dingly  diflicult  owing  lo  the  fact  that  the  map.->  ire  iaeorrcet, 
and  as  the  wh<  l«  of  the  work  is  very  old.  and  has  onderK-one  several 
alterations,  lliv  rablcB  now  apix'sr  to  Iw  arranged  in  on  erratic  mnniicr." 
lo&tanccs  of  this  state  of  aflau»  are  quoted,  one  being  in  HusllerKule, 
where  two  uairs  of  cables  cross  the  road  in  nucb  a  manner  ms  lu  make  it 
diOjLult  to  delcrminc  which  is  which.    The  rejiort  continues  :  — 

This  will  n.  rve  to  nhow  the  diHicuIties  that  ha?c  had  to  bi-  contended 
with  and  why  so  many  opfnings  have  been  made  in  tlie  Uiwn.  Six  liole! 
bad  lo  be  <>prn<'d  In  Ilu-<t]ergate  to  asc  iluin  what  had  Ih-co  done,  and 
we,  of  course,  oan  only  now  surmise  the  position  of  the  cables  between  I 


tbtac  (ii  points.  In  other  oases,  where  the  cables  were  shown  under 
the  pavement  u]>on  iIk^  iilons.  they  were  ultimately  found  under  the  road- 
way, and  vice  versa,  and  in  still  other  ca^s,  shown  upon  one  side  u(  tlie 
street,  aod  after  bole*  hod  been  opened  to  no  purpose,  afterwords  fotind 
npon  the  opposite  side  of  the  i<Lreet.  This  slate  of  alTairs  alno  necensilalit 
great  caution,  because  cables  found  in  any  trial  hole  cannot  be  counted 
upon  a£  being  thoe  one  would  assume  they  are,  su  thai  when  dead  osMes 
are  beiuK  followed  up  there  is  always  achanreof  cutting  into  a  live  cable. 
Another  difficulty  in  tracinK  cables  was  inadvertently  diti-oveied  in  Kirk- 
gate,  where  in  sinking  a  trial  hole  a  Uln.  stoneware  drain  pipe  was  broken 
and  found  to  contain  two  cables.  It  is  true  we  were  not  looking  for  those 
at  the  time,  but  had  we  been  doing  so,  and  had  tlie  drain  pipe  not  been 
accidentally  broken,  the  hole  would  probably  have  been  cIohcxI  in  again, 
under  the  impression  that  the  cable*  were  not  there  Thexe  matters  are 
mentioned  in  juslilication  of  the  electricity  departiiirnt  SKsio^t  criticisms 
that  have  been  made  in  regard  to  the  openinK  of  the  streets  in  so  many 
plaoiui.  and  in  explanation  of  the  present  state  of  affairs. 

It  has  in  thelimt  pla'ieto  be  remembered  that  the  Uradford  network  was 
probably  the  limt  low-tension  network  of  any  size  laid  down,  and  the 
poition'we  have  been  working  upon  is  one  of  the  oldci;t  parts  of  it  The 
mains  have  also  undergone  several  alterations,  the  supply  having  be.n 
first  commenced  as  a  twO'Wiie  parallel  system  at  11 A  volte,  aod  the  two 
small  Irsd-covered  cables  just  mentioned  would  have  been  the  original 
Bank  Street  parallel  network.  Subsequently  a  change  was  made  to  the 
three-wire  system,  which  meant  ttisl  an  aitditional  cable  had  to  be  inlro- 
duoMl  everynhrre.  and  linally  the  tysteiu of  supply  was  chaniied  (rum  US 
\ults  and  'i'.Vi  volts  to  'I'M  and  UVU  vulla.  and  each  of  these  changes  would 
oe<'ii»aitat«  alteration*,  which,  while  requixite  and  neoessary,  and  well 
understood  at  tbe  time,  are  now  tery  confusing. 

The  raose  of  the  trouble  in  both  cases  is  undoubtedly  due  to  electro- 
lysis, and  in  the  case  of  the  general  supply  mains  a  contributory  cause 
has  been  the  manner  in  whirh  the  joints  have  lieen  made.  Tbe  faults 
occurred  at  old  fashioned  joint-boxes  with  rubber  glands,  tbe  is  i  of  which 
in  many  cases  resulted  in  an  imperfect  contact,  or  none  at  all.  belw^n 
the  lead  sheath  and  the  joint-box.  As  no  special  means  for  preserving 
the  metallic  continuity  of  the  sbesth  were  adopted,  rorrosion  took 
pUce  at  the!)e  paints,  ultimately  breaking  the  cables  down,  and  either 
causing  a  leak  to  earth  adjacent  to  the  spot  or  raising  the  potential 
of  the  sheath  to  tbe  potential  of  the  core  of  the  cable.  This  caused 
arcing  at  adjacent  joints  before  finding  a  way  to  earth,  and  in  this 
manner  a  fault,  once  started,  may  lead  to  many  others,  as  in  the  pre- 
sent instance.  At  the  time  these  cables  were  laid  the  importance  of 
this  matter  was  not  generally  recognised.  All  joints  in  feeder  rabies,  (or 
both  lighting  and  traction  purposes,  have  been  sleeved  with  lead,  or  tbe 
electrical  continuity  of  the  sheath  otherwise  pre.<iae<l,  for  the  las:  three 
years.  Electrolv  ais  Is  popularly  aocredited  lo  iliu  fact  of  the  tramways 
being  operated  with  many  o(  Uie  oonduotors  eartlied,  but  it  must  not  lie 
understood  that  the  tramways  system  is  the  only  one  capable  of  eaosiDg 
electrolysis,  and  it  is  possible  to  have  this  trouble  upon  general  supply 
mains,  owing  to  leakaxi's.  tVe  ,  in  places  where  there  are  no  electrical 
tramway  a,  as  occurred  in  your  eiigineer'n  riuenence  in  Aberdeen  before 
the  adoption  of  electrical  traction  there.  The  (act  of  the  sheaths  not 
being  electrically  continuous  i>ast  the  jiiiiits  would  be  aunicieiit  lo  u^count 
for  trouble  from  this  caUKc,  even  though  no  electric  tramways  existed. 

Tbe  stray  currents  from  tin-  trams  are,  however,  an  additional  and 
serious  element  of  danger,  but  your  cnKinecr  desires  that  this  should  be 
underKtoiid  in  view  of  the  (act  that  it  is  ijuite  pn^sible  that  cable.4  may 
break  down  from  rlcctrolysis  after  the  proposed  augmentation  of  this 
service'.  Sueh  breakdown  may  be  doc  cither  to  trouble  commenced  before 
or  after  the  carrymg  into  cffci  t  of  the  prt^sats  referred  to.  It  is  also 
quite  possible  that  trouble  may  have  been  caused  last  week  which  has 
not  yet  had  time  to  develop.  In  view  o(  the  present  condition  of  iifTuIrs, 
yoar  engineer  would  ad\ise  that  his  recommendation!,  with  regard  to  Ihs 
augmentation  of  the  tramway  distribution  i^y^tem  be  put  into  operation 
wilh  all  speed,  and  that  tbe  following  mudUiealioos  be  made  to  tbe  single 
core  general  supply  system  :— 

The  most  important  acotion  of  the  mains  are  the  five  1  <>9q.  in.  inter- 
connector  oablea  between  the  Valley  and  Bolton-road  works,  which  were 
laid  about  eight  yi^ars  ago.  Tlitire  are  probably  about  uH  joints  upon 
these  cables,  and  when  one  of  ihctii  was  opened  it  was  found  that  no 
provision  had  been  made  for  preserving  the  electrical  oontinnity  of  tbe 
sheath. 

Vour  engineer  would  advise  that  the  whole  of  the  joints  be  partly 
le  made  and  sleeveil  that  is,  a  lead  sleeve  placed  over  the  joint  and 
attiicbed  to  the  lead  sheath  upon  either  sidr  by  a  ptumlier's  w  iped  joint. 
Thoae  cables  at  pnnent  tcriuinate  in  the  Uolton  road  works,  where  they 
are  bolttd  to  the  bus  bars,  and  feeders  run  from  thence  to  dltTereot  ports 
of  the  town,  Vour  engineer  would  advi««  that  an  underground  brick 
chamber  be  constructed  in  the  private  rood  at  the  back  of  the  Huitoo-road 
works,  the  inter-conoeclors  carried  into  it  and  fiii^cd.and  that  the  feeders 
to  tlie  town  be  also  taken  into  it  and  fnned.  The  internal  conHtrue:ion  of 
the  Dolton-road  premii>c>  is  of  a  highly  inflammable  nature,  and  under 
existing  arrangements  a  tire  there  might  most  seriously  disorganise  the 
town  supply.  Fuses  should  also  be  iot^eried  at  the  (etding  points,  and 
aUo  at  all  points  where  feeder  cables  divide  into  two  or  more  branches. 
The  town  network  should  tie  divided  into  four  districts,  and  for  this 
purpose  approximately  M  network  fuse  aod  disconnecting  boxe»  will  be 
rejuired. 

Vour  engineer  estimates  the  cost  of  tliiK  work  at  H'i.'MO,  and  it  sho.ild 
be  pushed  to  completion  as  soon  as  possible.  Yuui  engineer  also  con- 
siders it  necessary  to  use  and  si  parati'ly  switch  each  feeder  and  inU-r- 
connector  at  the  works,  and  has  mode  provision  (or  doing  this  upon  tbe 
switchboard  now  under  coume  u(  ereclion,  and  upon  the  completion  of 
this  board,  toi^ether  with  the  rccoiniuendations  of  Ibis  report,  a  repeti- 
tion of  the  oataslrophi-  of  last  Thursilay  will  be  impossible.   Cables  may. 
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aod  nod'iui  t  willi  from  limc  to  u-tn- go  wi^ut^,  lui  »hfii '.hi-  now  uriii^^e- 
ments  are  completed  the;  will  automatusaUy  dlaconnect  tiuoMelvu  frum 
th6  ^jitain  with  iha  ■Ininwi  fiwwrt  <l  dMavkHW  ibA  tt  Mft  (or 
ninsUleiD«iit 

Vour  eoRineer  has  all  alonx  reeoKnis*)!  th«  n«eM«i|y  tt  irhit  U  herein 
proposed,  and  arranxed  lo  e«rry  out  the  firtt  and  mo«t  httfMtent  imtal- 
ment  of  the  alttr.-itiQKif  12  ^rionlhs  <^^^,f>,  wh'  n  111.-  n»iw  nwilebbonrd  was 
propoMJ-  I'<:.ij(;i;>  h.ive  hrrv.  |)rr|  arpil  (.ir  iidditicnal  tii»m  di«^u.iift;iiin 
boxea,  and  loiue  ot  lhe«e  are  now  in  uw,  and  partiall;  pfC|iarod  for  main 
liMtowiL  BidHnetbMafortl»Miar«wuidlMtmianttlvtte«R>De 
tfNktowa  tn  fhe  imta.  u4  Am  Jantol  ttpon  ilw  Una  ct  m  MM  <roiu 
other  toarcc',  rotne  oi  ihn-.is  nt  nnv  rate  would  have  now  been  in  ose. 

The  proponali  contakicl  Krro.n  do  not  cover  the  cost  of  all  it  it  dc«ir- 
al>1<>  to  tin  to  the  mainx,  a*  the  iotrodnction  o(  (uua  should  be  ccntintiH 
ontil  till'  ilistrlbutinK  mains  are  separated  into  seotions  con¥Hp<;nd;nR 
apfroviiaatelv  to  the  different  feeders,  and  onlv  inter-conoeeted  thrauKb 
fuse  boxes,  aod  the  carrying  out  of  this  work  may  neceautate  alterations 
in  the  disposition  of  certain  oables.  Yoar  engineer  has,  however,  not  had 
time  to  go  into  this  iimt^ei  in  Ati&W  The  cost  uf  tlirjie  breakdowns  will 
amoant  (o  apprcx^iualH;  and  with  ifi-'ruict  to  the  rublM  in  the 

cntvotls,  it  ia  pn^osed  to  run  these  in  sotid  with  pitch,  and  till  up  the 
■pMM  mt  mi  with  wuA,  with  a  view  to  preventing  as  tar  as 

W—ihlit  Iha  ■MDiniiUtlan  ot  gM.  The  gas  main  in  Fortter-S4aju«  and 
llu  Uqmir       in  Caiial  KNid  are  alto  beUiK  diverted. 


BILLS  iN  PAKLiAHEMT  NEXT  SESSION. 


In  iiur  nsni>«  for  Nov.  iinil  Dec.  2  wc  (jave  briif  particular*  'f 
t!]<'  I'll  Til  u.  Wlla  for  next  Sfsnion,  taken  from  llic  ni>lti  (  .. 
Now  that  llie  period  for  <U'pu«itin<(  thi;  bilU  ihouiiX'Ki's  lia» 
•xpitvdi,  Wr  nrv  able  U>  v  tnorv  cutnplct«  pnrliculurK  of  thi<  rariuiiM 
bilu  ol  eleotricti  intvrdKl,  tugvltivr  with  tbcir  flnancinl  pn>|x>snls. 
teo,  Vft  thif  we«'k  with  Um  «lMtrie  mptiy  wnl  pnwor  bills 
Mwl  ttia  goatMneil  (Uictric  lishtinx  kdA  trMtion  mlb.  Next  week  wo 
liiqpe  la  agndiidalijrnving  ue  tnlDtiap  bilb  iwcl  mum  miiBallMWW 
meaantM  of  more  orleea  aireot  electrical  intereet. 

Electric  Supply  and  Power  BUU. 

Bolbm  Carf»rmiion,  in  a  geuoral  powers  bill,  make  further  provfaiao  irtlh 
irpril  10  ilwfr  riwiiieitj  tupply  uatetakingi  au«h  4m  «MNftiiiB  tnuilm 
of  •laotrio  tmpgtl  ■Mkrlakiag*  in  tdjoioiag  dittiMa, 

Xftin  /  oUan  Mraf  rfe  Svfptf  Co.  mA  Ow  wttatisitiap  ot  an  agnnanHt 
arn'veJ  at  with  (to ASlan  tftlan  DMilel  OmmB  tat »  npfly  at  tfaetitad 
pirrsy 

Mtlr.tf.'-A  itan  /.'.'iv.'r'.  Sm/i;''...  k'j.  l'V«iiou^  I"  wet>'  ]'■[]]  gire*  y  \t<r  t.i 
■apply  clectriril  enersy  for  all  purpoaea  in  St,.  I'ancriii,  Hamptteid,  Haui- 

■NiMttk,  Balbora,  KHwiflttaa,  FMUfagMn  and  FaUnn ;  a  bulk  u  the 
ftt.HaryhbeaaBanagkCottBeUaiidteMtliarlatddbbnvlonand  pereaot 

requiring  a  tupply  for  |wwtr  in  the  fuUuwiiig  diitnctJi;  Act>«  !T«n  .*(l' 
Soutliall  NorwcMxl,  (Irecnfon*,  I'xbridge,  Huyet,  (tlili<»iok,  I'reutford, 
Ifeetoo  wd  Uleworlh,  Twickenbaiu,  Teddiogtun,  HiiiiptM),  H^aiproa 
Vfirk  SuriHuij  oo-Tbamea,  KvMmid,  Htitioas  aiid  I'xbridg*.  1  \,t<iiu^ 
generai^irjg  tt^tuoas  will  \xt  used.  I'uwer  i*  oUu  takto  lu  divide  amuugBt 
the  sharefaolden,  within  twelve  maUto^  Ml*  taveiMW  Uv»  Uw  sale  af  tka 
Marylebsne  undertaking  not  eiea«dl«|r  BUOJM,  Un  ordhiarf  slnfa 
capital  beinc  reduced  accordingly , 

Witsiwii-A  Horough  Cmtruril  seek  po»ar  to  enter  iolu  si;r«ament>  with 
neighbouring  bodita  for  the  sopply  o(  electricity  iu  bulk,  and  also  wish 
to  make  proviaion  with  regard  to  atand  by  supply. 

Great  BirHtmpttfid  Ua$  BUi  provi>te*  fur  the  inoorpuratina  "f  a  •>impi«ny 
with  poweiB  I  >  apply  for  electrii:  lighting  protUiuual  urder>r. 

The  Charing  Cntu  <C  Stmiui  HieclfUitjf  Sn^lj/  Corpn.  leek  luxers 
to  Nipbr  te  kuHt  aad  tor  power  MvpMat  In  tba  MlMiai  dkitrieto: 
Hi.  ll«Ab>te-tha.Fi«M»  aad  Siruad  ibltliste  aC  tba  Cilj  af  WaatattasUr, 
llish  llolbxrii  and  St.  Giles  dktrlott  of  ilw  lkini>j«h  ol  HuIdurD.  ih»  I'lty 
of  T.aodijn  juid  ibe  liberties  tbereof,  the  Metrti|xdiiiin  llorvjiiglia  ol  J^lini^'. 
■Stoke  N'ewingtun,  Hackney,  t'UiiUiry.  Slivreditcb,  Bi-lhoal  (irern,  Stepney 
»nd  Poplar,  tJbe  rounty  ltjri/ui;1i  uf  \Ve>t  Ham,  the  Hnrough  of  Ka<t  Ham, 
the  l/'rhau  Districts  <>t  BurkitiK  Town,  Ilfonl,  Komford,  Wamleuil,  l,«yluD, 
Waltbauittoir,  WiMKlfurd,  Huckhur>t  Hill.  C'fa^laf>J,  EdiDODtou,  Totlea- 
liam,  Horiuey,  VVoixl  Qitwn  and  Suuihgat*,  and  the  ptrisb  of  Dagvnham 
in  the  Kural  Dintric*.  of  HmiUv^,  A  «up|dy  iionly  t  '  he  .'ivfri  'n  suihor- 
i«ed  Diidertaken  and  to  |ci~iii«  rr  jui  iiig  energy  ;  r  [i  .wrr  [urpiMw. 
Tba  roossuptioa  of  eoergy  by  the  lalter  for  tabling  p'.;rpo»es  ii  m>t  to 
:  •■aceil  90  per  reatb  at  tin  aaaast  Had  (sr  powtr.  "am  Boaid  o(  TMe 
'  b  to  b«  appeaisd  ta  in  Ilia  w*tn(  ot  an  ititkarkaj  distritiator  anrasaon- 
•  ably  withbuldiog  ooDocnt  Iti  a  supply  ti>  a  power  contamer.  The  under- 
taking undrr  this  bill  is  nut  tu  be  puuha^ieJ  under  the  Electric  flighting 
Aela.  Latil  for  adiliiional  t:;?ii:i".*iu^  tt.i'ioa  is  tebclulcl  at  85,  Cjm- 
metdal-ruad.  lAmbtth. 

'  'heUfti  ElfHritUfi  Sapfily  C'l-.  poopiini  tu  acquire  piwerj  li>rl»ii»eitinelion 
nf  tKf  ir  faunderi'  •barn  and  the  iraueof  ordicitry  sbarta  in  aeu  tl  >  >i>of. 

foMjity  of  Limlon  Elrrtrie  SupiJ<i  Ca.  aj'ply  for  powers  tu  ij,^^Vj  elo;- 
tiidty  ill  the  City  of  I.  ndao,  ttc  Matrti|>ulitan  Boroughs  uf  IjAcknsy, 
Sluredit^b.  Sonlliwark,  Usiubelb  aud  Bnttcnea,  and  a  puriiuu  of  the 
.UiIkui  Di<trii:t  ot  Torw:ilj:>.u.  Sjp^1/  U  to  I'S  ghmii  atl^  in  Lulk  ta 
aaihoiiml  duirii^uioi^       I  t  i<  «>L'r  {.urpo<..:.i,  similar  praTliiaBa  as  lo 

consent,  Ac,  u.^  id  i  Ii«  '  liA.'iiix  <  'r^r *  In'. '  i»]>p!y] n i/. 

Centra/  Hir'tn  -  .S"..'j;t  ''/  C".  y\  ,^yn-^  i  :i  tu|i.  ly  in  Imlk  to  .luthoritu.l 
diatribatoiB  and  for  power  purpose  I  iu  Uampstead,  .St.  Marylebune,  Pad 


dington,  St.  Pancras  aod  all  the  City  of  Westminster  except  Strand  and 
St.  Martin  in-tbe-FieWs  «li«tri<'Hi,  Tlie  bill  alio  slloir.  tirreritK^nti  with 
authorised  nnderukent  in  ncinhKmrinn  diatn.::'.*,  >iid  aI  ihp  <.im'  timi 
aottMsisas  such  undertalwrv  to  take  sapply.  I'ruriiuiw  a«  to  co>n«^ot  and 
lloHd  at  Ttaria  •PP**!       m  h  Chanog  Onxai  bill. 

ifadtw  f^ijfkllntJi  Pttrrr  0>.'t  Bill  seeka  to  incorporate  a  oompmy  fnr 
the  supply  ot  electricity  si'd  irs«  in  Andnrer  witii  nn  origiTial  capital  "f 
£28,000  and  a<l<litjana1  csidtal  (ho  cxti-nt  o(  i.^S.OOO  with  on*'  llord 
borrowing  powers.  The  gsa  and  electrinkl  umlertaiiingt  are  to  be  sept 
separate.   The  bill  aclisdulen  land  for  an  electric  gMMraiing  iitAtion. 

Villi  oflM»d«n  Kl'elric  I.ightinf  c'».  %cek  to  extend  (heir  area  uf  supply 
by  takiiiK  in  a  lai:ge  ares  iu  the  »nuth.ea4'.crii  portion  of  the  Cuuaty  of 
lx>adou  on  the  sonth  side  of  the  River  Tliamex,  and  a  portion  uf  the 
Cuiity  of  Ken'  Supply  to  be  given  in  bulk  to  aulbortbe.I  dWiibuton* 
•  n.l  ftr  yitr  inirpn^f".  No  sup^y  for  ligUliuf,  except  tli»l  »  [■merenD- 
sumer  must  not  u<e  fur  lijibtio|S  a  <)usutitj  iu  exoew  of  that  used  (oc 
power  purpoaea.  0«iA«aA  witw  la  lit  «iad  aad  annala  nat  la  ba 
unrvaauoably  wtihWId.  la  Owt  avaal  as  appeal  is  ta  he  made  to  tka 
Itoard  <>f  Trade.  l'oweri>  are  taken  to  lav  caMet  ever  er  uciler  the 
river  Thames,  at  heights  or  depiha  datermlccd  >  y  '.b<-  Iioai  l  'A  Trade. 
The  compMiy  'uuty  ui«  its  e\iatitig  p>wer  static  ri,  take  traasltr  of  pro. 
visional  orders,  »,fy\s  f'  r  praviaiiraal  urders  and  aupply  to  autliotiaeil  dia- 
Iribulors  beyond  thf  area  schsduleil  in  the  bill.  Pusren  cexae  if  no  supply 
ii  givaa  withio  four  fane. 

.i>tmfiti«(r«tirrOMtRl|r^r.aaii«n  a'  /)i.lri><  A'i.  .'  n  r  '  o  .  I. Ill 
].r-.]n«pf  to  incorporate  a  cjmpaiy  with  the  I. »pital    f  £S,iX).).0/D  in 

ib.api  nr.cl  one  third  borruwiug  [wwers  for  Uie  srecli  '.  tlu!-!  gi  nciit-.ti^ 

statioua  fur  tJia  pufpaaa  of  eappiiiaiK  alaotrii'al  «o«rgy  in  an  ar«n,  cum 
priainK  larKs  piiettmal  ltoCantita«flIMMNai«8«ti<y,BMaiadKt«t 
sod  the  whole  of  Iha  adBilnittraU**  Oeuiit*«rbiBdan.  Tin  anlacriliara 
I  •  tbe  stbeiui)  itir!ut*i-  'he  Kight  Hon.  W.  H.  ATmsttong.  Right  Hun.  G.  P. 
r.iubri^ii  1  li  Ubc,  .Sl:  .l  iufiti  Jnicey,  lUtt,  ."^ir  Andrew  Nobl»,  Hsrt,  Mr. 
J.  H.  Arnitti  111",  Mi.  rbiliji  ^Vl^^»n)  Ki<:haida»n  and  M'  A  h'.  Jariow. 
Supply  i«  lo  br  unra  iu  bull,  t  »  luth  n»ed  ditliibutars  acd  r  t  |i  i^fr  pur- 
p.Ms.   Tbe  L-ompany  alsu  tuke  'iO  supply  to  others  lUay  suthorisxl 

undiTtaksis  aad  power  cooaumers,  and  also  to  supply  in  bulk  to  Migli* 
liouring  authoriied  dittrSbuturs.  The  dif idrnl  is  ntver  to  eioeed  S  par 
csiit.,  sny  Burplut  t"  h<»  invssted  lo  fomi  .vu  iri>'jrMi<>e  fsi-.l.  ILr  lowwis 
under  thi-  bill  Le*»ci>fter  ibles  ysar«.  Interef.  on  c;vi'liil  dijiiag  cmtruc!- 
tioo  at  the  rate  of  3  per  ostit.  The  bill  alau  provides  for  th«  transfer  o( 
prutisi'  nal  orders  to  the  company  and  (or  Cto  afiwiptlaw  al  tMr  fMilat* 
log  atatioDs  from  the  London  UuiUiag  Acts 

.,tylMt«nr<)M<^aMkpHriratoa|!fi^igralMtaa  ItiUbiB  provMoaal 
ardars. 

.^■oufA  W'.tl't  Ktt  -tri'ol  Pottrr  Dulrilmli  tn  Cr  ask  for  the  transfer  ot  the 
C  u-martbeoahire  Kleotric  Power  Co.,  autb  iH/'?  i  In  1903,  au  afitement 
biiviiiK  tfii  i':iU're..1  ifl'i.  5.*tiverii  ttii-  p.iitir-  by  nV.ilt  t!io  S  .uth  \V«lse 
('  i:of*nT  i-«y  11  0:0  ill  ■'1l^h  .vnd  ilfl.COO  i-a  luUy  luii!  uji  i!iai*>f.  Tlve 
Carnmrihpti  .f.iri'  '  "Ui]*'  y  «i«  iheii  to  be  diawltecL  The  South  Wales  Omii- 
piiiy  also  ^■<V  r  r  lb-  rriv^l  ot  the  imtioa  a<  tbair  A«t  af  isn«liiclt 
prohibits  tlietu  givk  ^  »  «uppJy  in  I.lanell^,  aud  for  aaOMriattiea  to  mpfdy 
ihftr.  An  exiensloB  of  time  for  carrying  <nit  tlir-  po»iT«  of  l^if  Vsr 
u.arrhi-nnHire -Vet  is  asked  for.  It  Is  also  pri)(io»rd  lo  give  tbe  CTuntmny 
tbe  :o;''ii  : o  take  a  tsguifer  of  frori.mial  ordera  without  ■'m  iiperatton  of 
;ii.r  luri  loKc  clauee  which  ciiRhl  I  c  iMntaineil  thert^in.  Th<i  ra|rital  po«< rs 
of  Ibe  Latuisi theoahlre  Cossii'ftoy  ire  to  be  couferrvd  upi  a  Ujn  |irain<>t«rs. 

S'jtlkcHd  Corporati'M  Giuci.tl  iVTtrs  Bill  includes  pruvision  for  tha 
extcn^ioo  of  llie  generating  ttatioo  upon  Itnds  to  be  c<>mpulsorily  ac 
quired,  tha  sufmly  of  elecUii-al  energy  outaide  tbe  borough  tu  authorised 
diatributurt,  and  to  deal  in  eleclrioal  fittings  by  >'jntract  or  utharwiar, 
£16,000  is  ta  lia  borrowed  for  tbe  acquisiti  >n  of  land  for  the  K^norat'n] 
station,  repayaUa io  60  years. 

/f,;?^tn'w«  and  Rttlvjar  I'rian  DiMrut  Council  s«k  for  powfi*  to  ]nr- 
,  h«M.  lb'-  nxhts  ol  the  National  Elsolric  fjnilruoJiou  '  ■>.  ia  tl.ii',  Jimii.-t 
unier  agietiiaent  by  notice  within  two  years  of  lite  patsioti  o!  C  >'  t. 
Poatr  in  also  taken  to  deal  in  eleottietl  tttjiig*. 

Morkg  Cb'jwnUHmiiiaa  omaibmMnUieliida  po«ai«  teUtacompui  o  y 
ao^aiiitiiM  at  taoda  l*r  Ilw  paipiMM  af  amadlw  tlw  ftaantiat  •(•liw, 
and  lo  nato  fiwUkn  for  tba  layiOK  of  aleelsie  Ugb*  iHiaa  to  privata 
at  reels. 

Shrofahirt  OJnf  iror-<».'frAire  Eltein  7'j  i<r  (  .  »i-b  i.i  i&c'udo  tbe 
P.ir  iig»npf  Lichfield  and  Tamworth,  th«'  Urbaa  i>i»tr»<:l«  of  Brown  Hilla 
Kud  ■  SI  1.  k.  upd  the  Hural  I>i»trleta  of  Osnaock,  Lichfield,  Saildan,  Ite* 
A  urLh,  ai,a  Wahall,  within  their  area  of  supply,  and  to  ehann  tba  MOM  of 
the  coiupiuty  to  the  .Shropabirc,  Woreaslenhire  and  .Staffurdahire  Electric 
Power  t'u.  It  is  also  pro|>Mad  tu  piy  intareiC  out  of  capital  durin/  con- 
niruriiou  a'  Ibe  rate  of  3  per  csa>t.  per  annum  T.w^frni  of  un  ierliiViojf^ 
of  lot  il  auib  "itiea  ara  propoaod,  but  noy  purtbane  cluute  c  (I'.rviiii-l  tlieipiii 
L>  to  l:«  lU'jperatitc.  i.'ertAin  atnendiuents  of  tbe  oompany's  Act  of  1903 
ar«'  II  >'>  proikrsevl. 

Eau  London  jih/  ioirtr  rioniM  Po\ctr  Bill  s«cfcj>  the  incorporatloii  ol 
a  compwiy  with  this  nama.  TIm  anUcrtber*  and  first  directors  are  O. 
Htrring,  .1.  B.  BraithwaitP.  F.  W.  Reynolds  aad  V.  ll.  Tuckatt.  The 
capiut  l«  £2,000  OCO  \a  £10  »h«r«»,  and  land  for  the  gaoeratiiu;  atatiino  is 
scheduled  in  •!ib  i  ^ui;iie»  ■  !  I.  i.ilon  and  Etsex.  The  are*  of  nupply 
ioclutics  the  Metiopulitm  Borougbx  oi  Hackney,  Bc.hutl  Green,  Stspuey, 
Poplar,  lieptford,  Weolwiob,  Oraonwich  and  ItermoiidMT,  tha  Urbao 
Dislricta  of  ilford,  Woodford.  Wansbes'l,  Leyton,  East  Ham.  BalUnK, 
Ilomford,  Or»y»  TliurT<i<.-k.  The  Kural  I'ialrict  f  Kocn'-rrl,  mrn  of 
the  County  Horough  of  Weet  Mini,  and  parU  m1  thr  lli.ia'.  I  :!,triot 
of  <lrmi.  It  i«  pntpod^l  m  o**  ovcrh?*!  wire*  n?)<l,  i(  coiwisjit  n  aiiteasou- 
ably  witbhf  d,  •.bn  llo.ird  ■-•  Tiail<i  i*  lo  be  ojled  upon  to  arUlrate. 
Power  ii  to  b«  supplied  only  to  authorised  ilistribulors  and  (lersum 
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requiring  »  WHpIj  'or  fwirvr  parpow*.  with  tb«  ubmI  limiUtioDi.  U 
U  »l«o  prn7»«ed  to  (ujiplf  oowfy  outBifle  th*  an-^  •-■■h^.tulo.l  but  naly 
to  aulli(jrUed  dUtribgtors.  Applicati-^iiB  m»j-  i  t  ...vl  (ur  [irjvisifij.il 
orders,  A  rabaUatiil  aomiiHiMeaiant  mutt  be  auAa  wilh  th*  wm-lu 
iHMk  tM  |Hn^  tad  imfci  nit  be  in  optnMion  balon  four  yMr«, 
oAmriM  IIm  pewtn  widv  tka  bOl  wm  MM*.  9  par  ami.  lalemi  out 
u(  atpilal  wUI  be  paid  duiftig  MMtnction. 

A'oKA  XlHropditnA  Uttdrk  Po*er  Supply  C».  uk  for  mi  «stMii{oa  of 
llieir  Unite  of  inpply  eo  h  to  in^luilf  l%;iii^'t<M5,  S!'<ke  N'ewtntjton  »ail 

Landon  l'.laetr{c  Supply  Cu,  u  to  k  luutuu  aupply  a(  eleotricily,  mcl  tu 
mtpf^  «Iectrictty  to  the  trualeea  of  Alentodra  I>*l>ce  Trujt.  Tlie  cod- 
ditioM  ot  Utt  compaoy'e ^origiukl  aet  are  to  apply  to  tl>»  idcreaaed  ami*, 
nvtbir  hoRioiiriv  pMvan      klaa  aMMhb  Mid  ft  b  wofwd  to  take 


Combined  Lighting  and  Traction  BUla 

Aberdan  VrbaH  liutrici  Couneil  pn)|Kme,  iMer  alia,  to  coulrxict  new 
tramway^  hMMklo  amy  goods,  aDimaii,ft4SL  Pawarlatokaittoleaaetlie 
tramwaya  tot  -which  Wrowing  puwert  to  tlie  umrmDt  of  £66,B00  are 
ukad.  n»e  bin  aleo  propoiti  tSe  erecticin  of  in  elf.  l  r!.;  pi^aeratiag  suUan 
and  refuM  destructor,  aud  the  oupply  of  alectn  :ity  uuiu  Ic  the  boruUKk  1 1 
•atlioriaed  rltatri' -jtorx.  £14  300  »  -.hi:  araount  to  be  burroswd  tot  thk 
latter  pur[>r.^.  l.,ih  ■.i.inu.l  lUtf  Lr.mw.ij  I  tap  baingMfiVOlltO  ioSOyMMi 
The  CoUDvil        d^sLi'e  lu  dtjkl  la  eieclric  fittings. 

Croydon  Ojrporalion  aeek  powara  tu  comitrucl  aiiditkmal  tr*mwny«,  to 
run  omnibuiai  for  u  iliataiiueof  1  mile  bayond  the  bomugh  boundary,  and 
to  aupply  electricity  In  bulktoneighbouriTv;  lU'Vi  rit>>«  wlm  are  «ulliariaed 
dintributora.  The  bill  aUiu  uk«a  powc-j  l.i  i  :..[n'it«  mil  hftid  elajtrieal 
•ikaUtiooa.  Treniwuy^  to  be  completed  in  &w  years,  Ikvi nariog  powers : 
fer  tarnHj  pirpnar^s  £132,142  for  30  years  ;  omuibuaaB  £12,000  for  aere' 
Kum*  may  bo  augmented  at  Uie  diaoretioa  of  the  Uoard  uf 


{^ade. 


Bury  Corf  unit  ion  iViUious  Powers)  Rill  seek*  the  repeal  of  the  l{ams- 
bottuin  Vrh»a  l)i?trl?e  C^»uncil  Traraway^  '  •  Iit  t90''>,  thf  psrtiaJ  repeal  of 
the  JLidclitTo  T.-hujw.ui  Impruvement  A  t  101,  nn<?  t.r,  gin  the  Bury 
(.ur^xiratioa  power  to  uake  (twea  and  addition*!  inimways.  Powers 
borrow  2144.000  for  new  Umi  Ot*  tuv^t  npayable  in  40  years  ;  £&3,0OO 
for  the  electrical  e(|uipm*i)t  «f  osiitmg  linai  repayable  in  30  years,  awt 
£'jO,CCO  fur  tlic  ijurcfj.iy-  .if«h«  Bary  portion  of  the  Koohdalc,  Blujr  * 
I 'l.lhtm  Ti.tmn:iy'>  rrp  lyulilii  iu  40  yean.  I'ower  is  hIss  takeo  to  Hpp^ 
elactiicity  in  bulk  to  nunidc  b.  .liea  »ufh?»iB«--J  to  (ir-tri'jutc- 

Votne  (Jorpiration  ».  rk  ("  iren,  'I'v,  i  ,  JchI  iu  el*.:rii;»l  6ltings, 

to  altar  the  dsta  tor  tUliag  up  thu  aciuuuts,  to  supply  electricity  in  bulk 
to  neighbouring  authoritiaa  who  are  aattoriaad  UOdirtohMI^  ood  also  to 
supply  electridty  for  tractioD  pnrpoiea  within  tho  Oorpwatioa  houudary 
r-r  ill  adjoining  diatricta. 

A-;rin<jU.n  iorptratiju  |)r,)[ir,ir  ihf  -'nmtnjction  ot  neit  tramways 
the  racoDitructiua  uf  existing  ituas,  the  ruanrng  of  onuiibusei, 
tu  enter  tato  agieemeuti  with  nvighboarinit  autboritiei  ai  to  runninj; 
powers,  *c.  The  Itaee  are  to  be  completed  within  6re  yeara.  Power  i" 
alao  Uken  to  1ea»e  tramways.  Part  VI.  of  tbo  bOlailtharitM  the  Vnrpo- 
nttioii  to  aupply  electricity  in  balk  outside  the  boimgb,  hr  tramway  pur- 
poswi  ro  denl  in  i-lfrtfM  »:  fittings,  anil  also  t<>  talifi  traosftrs  of  other 
elect/j.ri.!  unrlrrrtaWiD^-.  The  borrowing  powers  are  as  follaws  Tram- 
way a  £libfi(iO,  I  epayatde  ui  40  y «ara ;  eloothoai  auuipaant  of  reooBittyeted 
lines  £3A,&56,  rafuvafala  ia  30  |HM  ;  and  tSfin  nr  Bttuv^  te,  naav- 
able  in  15  years. 

II     ■!!  ruri-trat'-'!!  T!il!  reriret  powers  for  trimwiiys  and  their  oomple- 
ti<  1  'Mthui  t\i;  ye»r..  bill  <ilso  empowef  f  '.hs  i  jriioratiou  to  supply 

«l«>'f|«l  aneray  w  ir  .m  .vay,  .luLsids  Uu-  l«jruij,'h  Im  a..v»pt  leases  ot 
**am«ia|a outalJe  the  l>ii  ;iuu;h  t<<  riuer  into  w  rkiiik-  ii^ruamenbi.  A 
pgrtloa  of  the  South  LiJiui^liira  iileciiio  Traiiiwiiy*  Cj.  s  undertaking 
authuriaed  by  the  .Sooth  Laacauhire  Act  of  1900  is  to  be  purehaawl.  Pro- 
Titlou  is  alao  maile  for  taking  Uio  transfer  of  provisional  orders  aod  for 
the  "uppfy  uf  Bl*cljidty  -u  ouijii.!r  iiuti'orirkH  hi  Tjuli;.  It  Is  prL>|.c«il 
t/i  l.DiTcw  £S1,000,  lepivsHe  in  ,^0  jmtj,  fur  th*  l jnitrucU.iii  uf  uew 
tramways  aud  a  auffloient  som  for  the  purcbaae  of  the  portion  of  tbti  ijoulh 
JiMoaahire  CompM|^  }btm, 

n'tllintiiwroiiyhmttHet  tramroad*  and  r.UelTicity  Sitf/ily  Hill 
cnipiiwers  the  Rritisb  RIeetric  Tnialion  Co.  to  c.:ia.ti  u.  :  imw  tramroads  or 
tminways  aD<l  togrwt  (?»'nerating  statioas  and  to  nnpi  ly  electricity  in  th* 
-ir  taw  unions  of  Wellingboroufjh  anrl  Kf!«ei  inu,  »rirl  to  siipj  ly  in  bulk  and 
i"r  power  pUTpoaes  in  the  whole  ut  the  cr-imtioa  of  Nurtlismptun,  Bedford 
ami  Uu^ungtW  Works  to  be  eompleted  within  three  yrara.  An  exteo- 
Uon  of  Ume  u  aaked  for  tor  th«  iWialiaHlhiii  of  tnnwm  andflr  1900  Aet, 
and  it  U  also  propr»«d  to  abtadta  eotda  ^arOmm  of  tbo  linea  aaneUoDcd 
by  that  Act  V.y.'.  fv  is  further  taken  to  deal  in  electrical  fltlings,  aod  to 
take  (ranxf'Ta  of  [i:  n  wionsi  ordera. 

II'mI  CMaHxn.-'i,,;  l  i/.-^nV  Tmrr-i'ayt  Bit!  jitrSii  tn  cxttrnKion  of  time  !r  r 
Iwo  yeara  for  trauiiv-nvic  .mtliuri-eil  in  19jl,  c\t?u!i-'>ii  of  timr  fur  the  com- 
puUory  acquiailiuo  ot  Uati  jtui  au  exKostun  ot  tame  within  which  oompai- 
■ory  works  fur  the  supply  of  eleciricUar  ai*  to  ha  laid  dmn  aa  dotaruiiaad 
by  the  annpany'o  Act  uf  1903. 

Kaltu  i  r  r;  f!r.,i,,,i;.  , liter  aliri,  wisli  to  attach  VinK-tct-;  tn  I'uildlnir*  f.-r 
ovrrheal  iri*.in  for  lighting  purposes,  (o  supply  clcctncil  futr f  r 
J'"n*"fJ'  '  ^  ""PPly  eliclrioal  energy  beyond  it*  boondarieB  to 
■pthadiad  Jirtributors.  Power  is  aNo  taken  to  supply  electrical  fittings 
tatoagh  a  oontraotur,  but  not  otherwise.  A  pMtpooemeat  of  t»  o  y«ars  of 
tlie  <lnt«  of  the  oommencement  of  rvpayment  of  leaaa  ia  asked  for  and 
provision  made  with  regard  to  persoos  already  liavlogaa  fadependent  avpply. 

M'Tborougk  it  Hiciniti^t  T  .■■i,,  l  y  Co  ink  f  r  «o  extension  of  timefor 
the  couipuWr  purchane  i  im  aiu  1  f  .r  tli.-  r.,n.lruetioo  of  tramway*  at 
autliurisad  in  1902.  Alio  an  extenaiou  of  time  for  tlw  eeaatnislioa  «f  the 
aiithoniodttaHnMvabSMraiHab.  7li«l>i4<4wd^ty.«NMBMMRwat 


of  the  clectrw  aucply  wark.^  in  lUwm&rah  aod  8«lBtoB,ai  proTUoaal 

wlem  fnr  wliirh  thr  c<>riii'Miy  b.wc  scpiired. 

r/i'. ).'... 'Ill  <;  'iaJ.(,'."i nrfi'.  Iii>'.r:.  t  / r,< in iru|V<  Co- sik  tor  ^>r>wfr«  lo  Con- 
struct «  tramroad  in  the  urban  district  of  Spriogboad  to  jou>  up  with  the 
tramways  authorised  by  the  Saddleworth  aod  Sprioghcai)  Tramway  Act 
of  1002.  This  lino  is  to  be  eompleted  within  three  years  but  the  compao/ 
ia  not  to  be  bound  to  feoao  tha  tnmroad.  An  extension  of  time  for  Um 
remaining  powers  ot  the  Baddlairorth  aod  Springhead  Act  of  1902  are  alio 
=  »\red  fiw.  licfetriiiK  the  romnsenMHif nt  of  tl.c  SkJiH.'wortli  »i;J  Spring- 
)ir»d  Eii^-iri-j  L't-iii  OrJtm  of  1902,  >liich  the  Lom|.a;i>  t.-jk  uv.  r  will;  llws 
other  powera  of  the  8ad<lla»orth  A  Springiteod  Co.    Additional  capital  is 

to  be  raised  to  tha  aaiam^  •(  iBUgOOOk  and  9  far  «eal»  iataiait  ««t  e( 

capital  doriog  ooR«traeti<Mi  it  lo  be  paid. 

JleekiaoHilitikt  I'rhan  hittn.-l  Coum'il  lure  depoaitej  an  ttnpn>T»mrnt 
Bill,  Part  III. of  which dri>l«  witii  rofueedealroctionawleloclriiiiy  fu;>]i|y. 
It  oonfirou  an  agreement  w.th  tiie  T!ri1=«fi  K!tf  tri>'  TniPti  in  Co.  mk.l.:  on 
December  I,  1902,  and  givp*  the  t'  luQcil  j.ijrfr  to  «upi  ly  r;r.:iii  ity  in 
parts  of  the  uibau  district  of  LiTen«de;<<  an  l  tin.'  liaruurilj  wt  lUilc.v,  and 
also  to  Kupply  electricity  outiide  its  district  to  autborieed  distributora 
Power  in  also  taken  to  nu^iply  eliH  tricily  for  traction  pur|>oiC«  aod  to  \mr' 
chase  electricity  ia  bulk.  Fitiii:i.'t  xto  al~:  Vi  be  >i^u!t  with  an<l  powafa 
are  taken  tu  maoufa<^ture  snd  tall  ■<[iht  ui  AiiifK-i  U  tt/mt  brick*  from  tha 
eliukara  ot  the  duni  dtatruvtur.  It  ia  proposei  to  borrow  £1&,030  for  tha 
of  the  eleetjridi|«ad«taUa(aadC7t600  fartha  oImMmI  ftltiafih 
lapayaUa  (a  8)  7«tr«. 


OOBRESFONDBNCB. 

LONDON  BOKOUQH  COUNCILS  AND  THE  L.G.C. 

TIt.AMS. 

ro  TIIK  KDITOK  ul    illE  KLKcnKKiAN, 

SiH :  With  reference  to  tlic  opjxMition  of  the  London 
Borongli  Councils  to  the  trolley  sy^ti  iii  of  eleotnc  traOion, 
may  I  be  allowed  to  |)oint  out  i  mutter  vkicb  JCm  Imdillg 
article  of  '.itb  inst.  a(ij>eare  to  overlook. 

Aayou  a&y,  "The  conduit  line  will  COat  twice  as  much  a* 
the  ovcrlicad  line  ...  to  it  nmply  nuuii  that  tha  foroftor 
system  will  uccaaaitate  higher  farea,"  and  ancb  no  doubt  is  the 
uaus.  Bat  II  the  ttoUey  ayttam  u  iidb>pt«d  throoghoat  a  ««rtain 
borough,  and  tourer  lana  an  thenby  lendeied  poaaibla,  who  ia 
to  receire  the  benefit  of  lower  (iirwf  Wut  evideMe  ia 
there  that  the  L.O.C.  will  notnae  tlie  aarllm  nvenlie  obtained 
from  trolley  lines  in  one  borough  to  rednce  fares  on  ceoduil 
linea  in  otliera  1    This  is  whore  thu  iliffieulty  comes  in. 

Self-interest  aud  rivalr\  in'  v,ry  oomraon  f:ulin^.,  if, 
indeed,  they  can  be  temio<i  lulling^  wIilh  business  m  at  jia  .ire 
involved — urid  it  ia  but  natin  nl  tli:i',  i  li  uDii^h  i  iniin  il  should 


object  to  the  trollev  RVHlem  whilo  miIioi'  I"ii..-,il;!is  liavo  becti 
an<i  .110  Itriii^- iniliilorii  wi:li  rho  comlnit  until  thoy  n\v  Misu-i'd 
trnui:  1  "iiiitribulaticitig  ii«ivttnli»^«.  ii  tlic  Loudon  L'ouuty 
( 'uuiicil,  lu  inviting  the  consent  lo  the  trolley  system,  were  to 
jigree  to  one  half  the  saving  over  the  co3t  of  the  conduit  being 
aliowud  a«  a  rebate  against  the  Borough's  contribution  to  the 
necessary  street  ioiprovemenU ;  or  if,  alternati\  cly,  the  L.CC. 
guaranteed  that  the  farci?  charged  open  the  trolley  lines  should 
at  all  times  b«  lower  than  those  upon  conduit  linos  to  the 
full  extent  justified  by  the  lower  capital  expenditure,  then  I 
think  there  can  be  little  doubt  but  that  the  opposition  of  the 
Borough  Coiuudls  to  tbe  toolley  system  would  largely  vanish. 
Ami  aturely  thia  k  net  an  unreaaonabla  attitude  for  Borough 
Councils  to  take^— Toni^,  Ac,  EdwDi.  V.  Clask. 

Pontypridd,  Dec.  10,  1904. 

BUNEVOLfiNT  FUND  R)K  TIIK  ELEOIUiOAL 
INDUSTRY. 
TO  THK  f,l>noit  OK  Tin;  i.i.i-  ii.i'UV. 
.Sill:  Whilst  fully  sympathising  with  the  ellotis  u(  J^h, 
•liistus  Eck  aud  hi«  friends  to  promote  a  Ixincvolent  lumi  iijr 
the  l>encfit  of  noces-titous  nienii)ers  of  the  electrical  imtiiatry, 
may  I  l»o  pcnuilii-d  to  point  out  that  there  is  already  in 
existence  a  Ikncvolent  FundincoDuwtioDiritlitbe  Institution 
ut  Electrical  Kugineens  for  the  puTpoee  «(  aariitbig  mcmbera, 
or  tbe  families  of  memben,  in  temporary  or  pcrniancnt  De«d. 
Ktlorta  are  now  being  made  to  improve  the  position  of  this 
fund,  and  I  afaall  be  pleased  to  forward  tbe  rule*  to  Miy 
member  who  may  desire  to  bnre  a  copy.— Yoai%  &e, 
G.  C.  Lloyd^ 
Hon.  Secretary  to  the  Benevolent  Ftand  of  tho  I.E.I!> 
92,  Vietoria-street,  Loiidoa^  S.W,,  Dec.  SI. 
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LEGAL  INTELLIGENCE. 


Terkihira  (Woollan  Diatilot)  Ei«c(ric  Traaw&yi  (Ltd.)  v.  Ellii. 

ThU  vaw  c:i!;ii'  li 'f,  re  th«  .Lord  Chief  Ji»tio«  ani]  Justiecs  Kennedy 
nrul  IticUej'on  Tik-.Iu-  nn  Ml  kppe&l  from  a  con  victim  iimler  Die  Town 
I'oUcc  CUiuee  V  i,  I'^IT,  by  Ui«  Ili*W;ibut;  Jualicsos  Ap|iellanti,  who 
w«r*  vorkiiu)  un<lcr  ivn  ordw  aod«r  Ihe  Luht  limlvkyt  Acl,  1X1)6,  w«r« 
MMMMi  if  Ito  Inn  <IMk  c(  nntlkmf  (ilr.  H.  Sttii)  t«r  nUMiing  one 
at  tiMir  e«r>  («  ply  (or  Vm  in  tbebereach  withont  •  Itcinc*.  BtMowient 
co'lt?nj^d  tbiit  andor  th«  ikct  th«  reliicTe  must  \mi  rtgntivA  as  u  Ma«]tn<'; 
?  irriRgp.  Thp m«if i 'tratrs  ophcltl  tlu»  cooti^ntion ,  hence  th"»  pronen t  ttppcal. 

Mr  DANCKWKUTS,  K.C..  saiJ  th«  drcMion  that  a  carriaK*  niiiiiieit; 
T.],  n  light  railwaj  wa*  a  hackiip;  enrrirvtc carried  with  it  (his  ahsiirdliy, 
ttiat  a  light  raUwaj  must  gti  a  liceocc  f  rum  •^vcrjr  loo  it  authority  lbn>uj(h 
vhish  tin  liM nn. and  ta«M  mighl  h)  a  RT«at  number  of  them.  Con- 
wqiml^,  altlwDfli  tSa  niimjOMllMny  wa.^  bourn)  to  run  such  a  number 
of  car^  a«  wai  n<>e^!><t4rv  to  nHt  ptiblie  rciaiMinmli,  noh  on*  o(  th* 
Ixal  autli  riTi  -  ni  l  havathadlntitiaBaf  aaiiag  hHr]iiu7«ilthHa 
ciiriaoes  there  muet  be. 

I^MACIIOIUUV,  K^OBlHhiiiMliiBnaiarMna  Ml  ot  mtcmI 
■eti  of  f hBhmbI  ooBMolaliriUi  tmnwajc  ud  other  TeBieltsi,  mpported 
th«  canviction. 

The  LOUD  CHIEF  JU.STICB  uud  the  psiat  iuvolvnd  did  the  Rrtateit 
credit  to  the  injteKuit/  •if  the  pf  ^pte  who  raise  J  It,  Thr  Coarl,  hunrerer, 
cjuld  not  corns  1 1  ilj<-  i  iiu-Ium .  m  Una  tli  ii  '.Mhuli  n.i,  ui  ulialanot;  a  rail 
vray  was  to  hi  sutijvel  tu  llic  jhuvlh.jam  uI  tbt.  Tu«u  i'wlicc  CIauvm  Act 
in  rfK'Urd  to  tlie  licrn-ilng  ot  hackney  carril^'a.  The  absurdity  uf  the 
thing  was  too  great.    The  appeal,  therefore,  muat  •U'^cued. 

The  olbw  Judctt  coMarnnf,  tb*  tnt*^      ■llovod  with  oottt  ud 


Horauy  Tramways. 

At  the  aulldball,  We!<tiuin>tf!r.  on  Monda/,  Sir  Colin  Moitetiall  tat  nx 
arbitrator  upon  Uie  claim  of  Hornsey  Botou^  Ooiunil  agtlait  MMJItWi 
CoaJitjr  Cuuovil  for  the  reoovecy  of  Jt2,00U. 

ItmpMnd  that  in  cHittatollM  Ditb  tha  canibBglloBOtdM  Mtddle««\ 
•ioetm  tramway  ayitteia  tb*  Coonty  CotmiMl  rcqnired  Ilia  liorougb 
Council  lu  carry  out  cerliun  allcratiuDB  to  a  nambcr  of  aewer  manhole*. 
The  plan  propo««d  by  the  former  was  regarded  by  the  Intter  Cotmcil  a« 
danc ■^■iti<.  nnd  accordingly  thi>  l^nroogh  CoaDOil  oarried  oat  Uw  work 
tlietnM  kri;  and  sought  nv  if  tii^nt  I't  tliaetNt  ikoat  thaCowty  OOQBoiL 

The  arbitrator  reserved  ha  aaaid. 


Brlmlaai  ▼.  Maney  Ballway  Co. 

On  Wednesday  Ur.  Juiktice  Lawrence  delivcrfii  i  c  in'hirii.l  ji  l/ii-i  iil 
jj>  tl>i»  action  (rrporl<'d  In  our  ifnue  of  Aug.  I'J)  tut  a  lieclaralion  that  an 
•aHMDMIlt  (dated  Muy  4.  i>^*\  '  w.th  defendaola  empi^iag  Uai  aa  cSlief 
•afSlMarwilh  sir  Dougta*  l-'ox  was  still  exiitlm;;,  and  to  llBOWC damage*, 
ttiogbly  c»t  jnatcd  at  £IO.UOO,  for  the  refusal  uf  the  oOBpaay  to  •iMngd 
him  in  connection  with  a  eonlraet  for  about  i."Jjl>,0CIO^«ili  lo  tbsBnliab 
We*tiaBboa«*  Co.  for  tba  electriGcition  of  the  iine. 

UteliOllDBaiPiaid  tha  poiiit  was  whatkw  thaapanvivM  aon 
ItMd  to  tba  tbcn  niitins  itate  of  thing*,  and  did  it  aeaaa  to  bare  «ffect 
whi  n  it  was  decided  to  employ  electric  power.  In  his  opinion,  neither 
parly  having  contemplatetl  any  change  from  the  original  system  of 
norkini;,  this  contract  vaa  not  binding  opon  the  (ompaoy,  bak'«am«  to 
an  end  when  electricity  vaa  odoftcd.  Ba  tbaiel^  ^va  jndgWMBt  lor 
defendants  with  oost«. 


ilr  Jostice  Bray  dcUrercd  re»orv<;.i  ju  liimiit  on  Wnlmv-Jny  in  the 
»pocial  cise  a)i«4J>|f  out  of  tba  purchase  by  Lond>n  Cuuri  y  Council  of 
tlie  London,  Ovpkim  ik  OfMavitb  ttUMigm  Oo.  Ucfore  the  arbi. 
trator  appointed  to  aMarlaln  the  fU rebate  ptlea  tha  company  eintended 
tliat  the  present  value  of  tho  tramways  was  enhanced  by  reason  of  their 
lieing  freed  from  llabHic/  to  contr^biili'  to  Ihe  widening  of  SDine  Etreets  In 
which  the  tramways  wjro  tai'l.  The  aibitrator  f  an  i  tlisl  th*  t  inten- 
tion of  the  oonipany  was  unloandod,  and  DxcJ  :h'  ]'ULcljft~i'  !<ii ' :  at 
i:i<l,3G3.  7«.  Od  ,  but  asse«s«J  the  additional  coii)|ir  n- iii  >ii.  it  Ihe  com 
pany'ii  (ootrntion  were  valid,  at  £2'i.773.  r>3.  8d. 

Ilia  Lgrtlship  now  held  that  the  oouipiny's  •  jf.w.MniU  Wtt  QMOOIld, 
aad  tbat  Ifaay  wtie  only  tatitlcd  to  reaaiva  £tfl,iMi^  7«.  64. 


'  On  Monday,  Mr.  .lustiee  riullimnrr!  had  before  him  aapccial  cjisc  arUing 
oat  of  tlie  arbitration  betwoen  tlx  Twra  side  Uridge  Co.  and  the  Life  A' 
Eealfi  <lc.,  Ajisocialion. 

In  IIHK!  llie  Tp(".  -ii!r  Co..  sthf:!!  works  are  at  Mid'HeshTn-rfh  nn! 
J.i  ida,  luuk  oiii  :i  ji-ili-y  •  ,:h  rj^puii  leala  tj  iasare  Ui-j:u-fl\.'H  n?'. 
injury  or  deatii  claims , by  their  woikmen  undet  tlic  Workmen'!  Void- 
paaaation  Aot.  Oartain  eiainia  ware  nwda,  bat  tba  aaweiatiun  icfa-cd  to 
pay.  «a  the  Rroimd  that  therabad  bean  miirrpreMntalloB  in  tlie  propocai 
form  The  <|iii-''.ipn  was  whether  lUsre  h»d  Uecn  iul»r<!)>rejentilion,  and 
whether  or  not.  -indci  the  circumstantre!!.  the  appelUntti  were  not  entit'.ed 
to  TvcovcT  tbeir  premium.  The  asiociationdiJ  not,  liuwvvcr.  dispute  th« 
latter  potetk  Atthe  aolicititlon  ot  an  agent  of  the  lusucintion  nejrotiu 
tioaa  vara  anlatad  inla  tor  trotkmeu's  iiuitraocc  by  the  seeretary 
attba  BiMb  Oa.  (Hr.  IitwiiJ  and  tha  agnU  ttUad  m  tha  vmm 
tal  ium  b«H  madlMbiMgb  alKMatka  aa  to  aamyinialiaB  wUih 


been  paid  to  tha  avnaany  la  thair  anfloirda  ait  «ha  ana  tfma 

staling  that  ne  knew  aMbuig  aa  to  what  had  been  paid  in  Iiaada. 

On  findini?  that  the  fK^roentage  of  aecidcnts  wai  hipher  araon?  the  i*->m. 

C.ny*s  nii'O  tljt^rt-  than  at  Middlesi^rou^-lv  the  a-s-u*-  uitiun,  on  a  cialm 
ing  made  ti|>oa  them,  disputed  th«  validity  of  tite  policy  whioii  was 
sobaei|uently  entered  inli>.  It  was  admitted  by  respondents  that  tha 
misrepre«eulation  on  whieli  tliepr  relied  arose  through  a  mistake,  but 
their  contention  was  that  the  prem  luni  aoeenled  and  paid  In  consequence  wa« 
an  inadec|iiate  one  and  that  thr  policy  otignt  to  be  made  void  accordingly. 

Mr.  .lusticc  i'(IH.I,lM()!;F  ii.l  l  l(i;it  though  the mistak.- .  n  purl  of 
Mr.  Lewis  halt  ii.Tn.|inli  Liiiiuti-uli  nal  lU  to  tlie  nunil"'r  nt  ai:-.'.'li;i!  .  tii 
Leeds,  which  he  apparently  look  to  be  quite  amali.  and  hardly  north 
mentioning  to  the  bssc<  .atitn'aa|aail,yattBatc«ildiMtitQpthaiMnaM> 
company  from  eetting  oat  the  beanaetMaa  of  lb*  answer.  Tbanfore 
the  arbitrator  was  right  in  findiDg  that  the  employers  COVM  wafaf 
nclhing.  The  parties  were  agreed  that  the  omplojere  weta  aoltllad  lO 
reoorer  tbeir  pt(  iiiiiini ,    'I  )i<-ri-rir"  tlm  nwni-ii  w.i.ii.i  «tand. 


MUNICIPAL,  FOfifiIGN  &  GENERAL  NOTES. 


APFOmTMBNTS  VACANT  AND  FILLED. 

A  TcU'graf  It  Im*ii  -tor  is  re<tuirod  for  *ervire  in  the  I'ostal  Tele- 
lUiipb  iH'paitiM'  iit  ol  Suulliem  NigoriK.  S:>lnr>  l.WK)  ju  r  iiiinutij, 
with  fri'ti  «iiit;1<  i[unrti.r«  or  C:iinp  twjuipiin  rii .  nii:l  free  first  class 
piwsB^ti  uut  mi  l  l.ciur  t  il  ^iti8faclor,v  ?i  rnL^n  iiiiui  i  f  t  ngo^euient. 
Further  uarticulon  m  an  advertweuiciit.  .'Vpphcutions  to  tlie  Crowu 
A«^iits  nr  tha  CoIooIm,  WhitcbaU-aaidaoo,  J^omiga,  8.W.,  up  to 
Dec  81, 

llanlcv  Corporation  roi|uirt'  an  t'lectricnl  uuginccr  to  take  entire 
ctiargv  aud  ujauagemcut  uf  ibclr  tJectiicity  UMdurtnking.  SaIm-^' 
X'tOO.  rteing.  by  amual  iueMuauta  of  £10,  to  £S60  aar  aaimin. 
Applirationt  to  the  tows  alack  (Mr.  AiUmr  Challmnr)  ay  Xau.  10. 

Sci-  adv«rtis(iii]«nt> 
The  liliMlos  Eleetnoal  lf%.  Co..  70.71,  BiaboiH«ato-atraal 

Within,  London,  E.C.,  require  a  capable  commercial  engineer  to 
start  a  branch  oflice  in  Manchester.    See  also  advertisement. 

A  Ifc'.uri  r  ill  «Ioctrica]  engineering  is  rt'i|uirod  at  Queen's  Collogi'. 
Galwtt_v.  i:irly  in  .iRnuary,  Halary  i'l'2.'i,  with  clftse  fee*. 

App)ivatiuu!<  to  the  registrar,  Mr.  KdMurd  Townm  iid,  M..V,  by 
Ulst  iust.    Si-o  nUverliscmi.tit. 

An  fixsistant  <>i!f.'inr'..>r  U  w^nicil  for  Mexico  City,  Salary  JilM 
[iiT  auKii-ii,  uii  I'll.  :'  Mills'  ii^Ti.'Mient.  .\ppUcations  to  Mr.  E. 
I  liiirtlett,  L'>.  ili'iiu'P'igattvstreet  Witiiit),  London.  K.C.  8ec  odvur- 
tisenicnt. 

An  eleetriciaii  accusto;np«1  to  KiM'iiiann  ignition,  wiring  of 
pjtrul  cars,  Ai-.,  i»  recimuil.       .See  udvcrtiBonicnt. 

An  engine  ilrivor  is  wmuml  (or  I)over  ulcclncity  »i>rk*.  Applica. 
tiono  to  th«  Imroiigh  ekftriciil  eiigiiivvr  (Mr.  ht  W.  Wooaman), 
I'ark  stre«-t.  I  "over.    S<x  udverti»«iiicnt. 

A  general  tiinnKger  is  ri  iiiiir<>.I  for  Niwen.Hll<  .«piin-TynaCotpot»3 
tiun's  electric  traiijunvsi.  Salarv  1700,  with  tiirreasea  of  £90  per 
anniUO  to  Applications  by  Jitii.  7. 

ThoConneilol  Victoria  L'uivorut>,  Manchester,  {irupoaaioappolnl 
ftptiofMaor  Of  angioaannf.  Total  ineonw  not  Icaa  tfaaa  £1,000  p«r 
aantun  dviing  lilt  lint  tfuaa  yaan.  ApplkirtioiialijFab.  U. 

A  lactaiwMd  4«iiMintnttorltioii)rinaari4Ki<raqalMd  at  Woolirieh 
ruiyteehDto.  ConuiwiMiDgaalatjr  SUO.  j^fikalioiu  to  Priooipal 
by  Dlatinat. 

AaUiof  aadatanl  ia  ngnirod  in  tbt  mealiMiical  engineoring  dapart- 
luant  of  KoHbuipton  laititate,  St.  John  Sticat'imad,  LoDdoo.  E.C. 
AppSeathnw  to  pnndpal  bj  Jan.  8. 

The  East  Indian  Rtulway  Co.  require  a  eigiial  inipector,  nt>lOV«r 
il5  years  of  agu,  and  with  sulUcieut  knowledge  of  electric  fittiaga  to 
put  in  and  iiiaiiitniii  cluctric  akita,  4ui.  Bahury  KMO  tO  B.4M  Mr 
montli.   Applications  by  8lal  inat.  to  fbo  aaoNtaty  (Uk  C.  W. 

Voun'^'),  "i*  ao,  Nicholas  limf,  London,  B.C. 


Mr.  .\  Z  jUer,  of  Croydiiii,  hna  Ijoeu  appointed  shift  cugiiioor  at 
Fulhaui. 

Mr  H  It.  llcajbatd  (lata  with  Hw  W.  BlackweU  di  Co.)  haa  bMn 
R).;  i  jni.  L  .»tiideaqai|imMirtaiaialitiitlyHnflCOiBoratto 

iV]ii'.rtll.r!.t. 

M:  J.  J.«uis,  permanent  way  imtpectoi'  (it  Ldieaitar» baa baan 
iippoiiiU'dperiniinont  way  inspector  at  liL-Ifjist. 

Mr.  I,.  t>.  Coiilesant,  It.Sf.,  eviiiur  loetur«r  in  cngiiu'eriiig  at  the 
Soutli- Western  I'olytiichuie,  London,  haa  ba«n  appointed  leoliirer 
ill  mccbaiiieal  and  eivil  OBfliiMaring  at  tha  Moakipal  TMhnieal 
CuUcgf,  SiiinUiland. 


ArgeaUaa.— The  Cia  de  Liu  y  Fiierza  Motri/  do  Cordohfi  lim 
boon  aanriyiM  aiaotlic  aucrmt  ■inoo  November,  lH\ri,  to  a  pupitla- 
tioaOf  HMttTSfOOO.  AtMovc^nbDc,  lOOt,  tiiorc  MfM  an  exuivulcnt 
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of  rtU,(K)0  s  i  p.  1  it;ips  1-  'tri.  :  t.-il,  iiu  linli!./  T-ii)  11. r.  for  motors. 
Th<>  nnrober  of  commiiivrit  lifts  rouched  'i.UUU.  The  price  durced 
per  kUovnat-hmir  is  90  cento  isoU)  lor  licfatiiig  and  6  canta  (gm) 
for  power. 

AoatiaUa.-Tlic  R«<U«rn  (N.S.W.)Ootpont]«i«lMtiiiei|jrtma«- 
takinc,  wtucb  tuw  UwD  establidMd  rinea  1899,  hM  •  total  jiiaat 
ttfMuy  «iuiv«laat  to  8,D0U  h  c.p.  kmpv.  Thai*  lOilU  lunp* 
eonnaeMd.  The  cliarfe  for  current  is        per  niut  Ibr  lighting 

with  35  put  cent,  off  the  lightinf;  charrjv  for  powor. 

Ponrith  iN.^'.W.)  Mnnicipaltty  slarU'd  thi-ir  dyntein  of  supply  in 
1H80,  amt  Imve  now  a  toUil  conuwtion  of  1  .H^O  H  p.p.  loinpa.  The 
chdryc  far  lifhling  is  *25b.  per  unnniii  per  M  p.  lamp  by  qontmet. 
There  i«,  »o  far.  no  motor  loud  oi>  the  I'ennth  mams. 

Ainlimlinlfl — At  tho  aiiniul  dinner  of  tho  Engineering  AKswia- 
tion  of  New  South  VTiUv*  ftt  Sydney  liwt  muiitli,  I'rof.  W.  H. 
WLiireii  nf^L'd  tlif  inK i;  il  ilu >  of  i^iippurting  local  induiitrit-x  if 
po(i»iljk>,  and  Mr.  \V.  H.  (terniaii  uud  ho  tliou^hl  lhi»  mi|^ht  most 
pueily  bo  ofTuctiHl  by  eombmation.  He  coaddmd  tbe  financaring 
ttud  KliK'lrical  AMoeiatioBs  diould  join  toRelher.  Mr.  T.  H.  Hough- 
ton ttread  (edMriktion,  and  Prof.  WMrcn  preferred  amalgamation. 

The  BoRMgb  Coanell  ef  The  6l«b«,  » tnburb  of  Svdney,  are  proinotlaR 
a  bill  to  aanctinn  tHr-  harrowing  of  monoy  for  liKhtiog  thit  Iwrough 
eleclricailj 

FNOMUitle  (W.A.I  Klcdho  Tramwajs  Uoerd  have  been  inv.tcd  bjr  the 
HHkav Trust  to  qurjir  t'^riaa  ior'llia  ennlral  OBnant  lor  Ugliliiig  the 
mlmnm  and  opcmung  crante,  hot  the  hoan  lia*e  intiiiuted  that  they 
are  not  at  piestnt  in  a  poiiUjn  to  sitp  a  qtin1iifi?>r 

The  contractors  for  the  er|uipiii<->it  i'"  '.mmwAj  - J  power  station 
at  FremantU'  (W  A'  ha.iv  placed  a  trtai  order  tor  cixs  wiili  a  local  Brm. 

The  Victor  n!i  Piemier  the  Hon.  T.  Bent)  will  support  a  proposal  fot 
M  clactik  tramwar  iruui  I'urt  Melboama  to  Brighton  to  connect  op  with 
Um  fWlieead  eteawe  street  railway  between  Port  Uelbouiiie  and  Sc.  Kilda, 
for  whwfa  eMn  b  being  promoted,  as  aonoonoed  in  our  issue  of  Dee.  U. 
Mr.  Bant,  nt  s  wffnt  public  ni-  oth-.K-  '.irged  the  PwhiM)  and  Melfem 
(V'lcL-iiri.^  i  c...am-ii»  tu  loi-ruLiavc  .-k  >i('i.>'ni>- (ur  an electilatnmiivkalTCen 
tlieir  districts  to  conue&t  up  with  tiie  railways. 

At  the  recent  meeting  of  the  Kast  Orel*  Coal  MMngOe.  a> KatwaaUl 
(N  8.W.)  the  geoeral  manager  (Mr.  A.  Thonuis)  atld  UMir  eleetrio  aoel 
cutters  wore  doing  Kood  service  in  the  hardest  and  most  difScult  aaams 
in  the  mine.  Tbey  were  the  most  suitable  type  for  working  in  places 
with  9  had  reef,  and  the  cwt  wi?.  aJioiit  the  same  as  for  cvalwon  from  'he 
most  (avour&lile  places  by  hiirul.  The  ;lsc  of  such  machines,  tht  ■.■itt  nciu'i 
uso  of  which  was  under  e^cmd^alioB,  alj»o  seemed  ;he  sai^J  i  to  b«  ;Ik' 
■ehitinii  «l  the  labour  problem. 

The  deetaieity  supply  works  of  the  Hawera  Klectric  Lighyxig  Co.  ut 
H.iwera,  N«w  Zfalaiid.  wcrr  n-pi-nl.v  illau^■u^  .led.  Messrs.  Steoart  & 
Fenn,  of  I^uixiin,  ^*t're  contrscior^  fur  li  e  t-iipj:!}  tnd  e4)alpment  of  the 
station  and  laylOK  distribution  •ystcui.  i'uwer  is  obtained  from  the 
Waingorgora  Iliver.  Two  turbine*  develop  'ZiO  n.v.  at  a  (p«ed  of  Bbu  rvrs. 
per  min.,  and  each  drives  a  CSkw.  thrre-pbase  generakir.  Current  Is  xene- 
rated  at  O.-MK)  volts.  The  compen7«ap|dy  current  to  ^towni  of  Hawera, 
Manaia,  Nomianby  and  Okeikwa,  end  have  eontneta  tot  lighting  the 
streets  of  thr!th»«  tirst-mentioaed  plaeea.  Vtarthetjwwafaan  be  obtained, 
and  the  w  rkx  huvr  been  bnUt in  mtb a  wiQr aa  to  ^nntt  tha  inetiaaa of 
tlM  plant  up  to  700  n.f. 

A  'TinaniilalTimai*'  eonmpoiidiaf  aaya  a  prefoeal  ie  on  tool  to  solvr 
tbe  pioUem  af  the  dlapeeal  af  the  eaonmoltlad  "tafllngi"  on  the 
Kalgoorlie  gold  field  by  erecting  a  plant  for  the  treatment  of  A.OOO  tins  of 
re^'lduea  per  day  on  the  outskirts  of  the  Held,  and  conveying  llie  residues 
t<i  it  by  means  of  rfrclric  tranio'iiyK  to  be  cunstnicted  for  the  pur]>v«c. 

Thel'orj  >i.,t;o:i  o!  Launreston, Tasmania,  have  nowalampcunnectton 
l«  its  electricity  undertaking  ol  the  equivalent  of  4^,!KW  H  c.p.  lamp*. 
The  plaot  capacity  la  40^00  hHa«tb  Thaia  a«a  aaer  S,440  ooBaonMre 
eonneeted  for  a  popolatien  of  ttMH.  Bnpfljr  la  no*  wfaoOy  on  the 
allernita  current  systcoi. 

Ajr.— The  nceimiilK  of  tht  <'<jrpor»tion  tmiimnys  departtiiciil 
for  'loi  ir  riiili-.l  May  lj  liutt  fftoni'  to'. it  e;i|rTl.il  ospMiilittln? 
X77,i,Li.  "ids.  I  Id.,  ur  .11:  increane  of  t"i.."."s.  ih,.  h.I.  a-.-.rmg  thut  year. 

Trattic  levenne  wa*  i'13,;Kj7  and  oilier  reeeipla  made  tlie  "total 
£]4,2-21.  iHi.  tid.  The  total  working  expeuses  were  117,631.  Its.  8d., 
leaving  £G,600  49.  Id  gross  prottU  The  ailditinn  of  £106,  .Hs.9d.  interest 
aade  the  dispi-'.^i^r. i'?  bidunr,-  iTn.  lOd.,  of  which  intanat  on 

eapital  reqaired  i'i.  J'lT  ni:  si  .i'i.L'  t  I9<.  3d  was  devoted  to  lep^ment 
of  loans  and  iJiiT.  Is  lid  lo  "^uikinK  fund  i;i,!tt17.  Ss  M  was  plaoed 
to  ri'strM.'  and  f-Mol  lo  d-'prrcitttion  and  r'.'r.i. nl ij  i.fi  vcai- 
miles  were  run  and  3,iiiti,^  passenger*  carried.  Xheaverat^e  oonsump- 
lien  el  anergjr  waa  0-81  unit  per  ear-mile  and  the  average  reeeintaiMM 
9'44d.  per  ear-mile.  There  are  17  passenger  cars  in  use,  of  whioit  10  am 
fitted  with  tyred  wheels,  though  the  laiior  lin.t  ii  t  the  life  that  was 
eipeetetl,  running  only  from  20,000  to  ^0.000  li.:'.^^  althouiili  not  touched 
by  the  brake  shoe*.  In  I>ec«mber,  UOH,  an  increase  in  speed  of  two 
miles  an  Imur  on  nearly  every  scBttpnaf  (he  eyttem  wa«  amhotiaed,  the 
roaiimum  now  being  mlle4. 

Boraoadaey  iLoadon).— The  electrical  oofineer  (Mr.  W.  B. 

ViucenI)  has  reported  to  the  coinmittco  that 

At  a.ni  on  .Srd  inst.,  a  shott  oircuit  occurred  on  a  distributing 
main  in  Benuondwy  street,  by  Messrs.  Christy's,  followed  by  an  exploiit>u 
in  th<;  brick  I'hrtrnlirr,  rp^'^'^tfi- thr  "  Prin*-'*  Ws^lijkm  Henry"  puMj<":  h'.m^^., 
Thr  forceol  Otr  (■\plci'ji.iii  r.n^rd  the  c  ver  from  ll:»  chamber an>l  'm.^' d  .i 
•light  upheaval  of  the  road.vav.  th-  n'.Kt  chamber  (in  the  dirc.tion  of  the  i 
fMiahehanh}  was  also  badiv  era  kt  t  aadantaoefocaadaC  Ibeoovar  □<  I 
atoebgdiantoleee  by,  and  a  ixgi  uumbaralirfadimiiantaolten.  On  I 


finding  that  aicem  mmiiri  wimH  nnt  ba  maintiinii  to  nan^  Iba  power 
necessiuted  by  Uie  ibott-oimiit  before  it  efaned  flaelf,  the  anitehWid 

attendant  on  niqht  duty  at  the  sialion  promptly  discanneeted  the  teeden 
sopplying  the  Berninndsey  area  (she  liotherhithe  supply  being  still  main- 
talned},  and  in  the  meantime  mr.t  for  the  f^rrind  asiiHlani  who  nrrivH 
at  t:.).5.  More  power  vras  shortly  iti.:i  .ivftrntle.  iuid  llu-  f»i.:t  i:]«vrr  1  l.v 
7  a.m.  and  the  supply  reinstated.  Un  etaminatton  of  the  faulty  saciion 
of  the  cable  it  was  found  to  have  wuinlaiely  inaed  bttureen  the  chamber 
in  wbidi  the  eiplosion  oocurrcd  and  tne  eaniee  bM  to  Ueesre.  Christy*!. 
This  box  was  fnand  t-.-  \,j  rf!.tiii;;  on  »  r^n-ti  >rnr>  walrr  n«Tvii'i»  ti  n  fin> 
hydrant,  b.  lh  lx':np  pitttd  Lj.  tlcctrolj  ti  -  x^iiiori.  i'ii:sni^;  a  «;mall  holt?  in 
the  pipe  from  which  water  issued.  Mr.  Vincent  i*  of  opinion  that  the 
short'Cireniting  oeenrred  through  the  pitting  havbgy  aslendad  to  the  lead 
covering  of  tiia  sabte,  causing  the  insulation  to  bceab  dovra,  tiiii  being 
accelerated  by  the  watar  from  the  damagod  pipe  finding  access  to  the 
cable.  He  is  also  of  opinion  that  the  explosion  occurred  through  an 
(Keomulation  in  the  cbaniher  ol  ga«  nven  olt  by  the  meltios  at  the  niiah 
u»c  d  [.  .r  the  solid  flli^  In  at  tba  aaflai,  vUak  wonld  haaHna  igaitad  hr 
the  fusion. 

Tba  Blaetricite  aoumitleo  inljaMtad  lhat  thiy  wonld  Mot  n  lepvt 
attbentxtnMetuiK, 

Biimlaclita.— The  Tnwtioo  Carpn.  {Ltd.)  havn  mnda  an  oArlo 

the  Council  to  equip  4  or  ff  nnles  of  traiuway  traek  on  tba  KUifi- 

land  surface-contact  system  at  a  jiricc  to  bu  ii^'rcml,  and  if  it  ttUlt  tO 
jiaiui  the  ngfrecil  tests  and  fuldi  flie  ngrcetl  oinditionx.  thacompamy 
mill  subctitiile  the  overhead  system  withont  further  cbargc- 
Blaclcbnni.— .\t  a  ren  nt  iru|iiiry  into  the  apptication  of  the  Cor- 

fiorutioti  fur  sanction  to  borrow  about  i'Vl,OOU  for  tho  erection  of  new 
Mitlix.  the  inspector  iCol.  Cnkel  aski-d  the  co^t  of  the  electric  light* 
fur  I  titlis.  and  was  told  In.  t  urh.  Hi  r-;pl  (inr  1  that,  in  accordance 
uiili  speciitl  iustnii  uoMb  In m  !o^  li nd.  tlo-  imountof  the  lo«n 
\n:iild  oilvc  Uy  1hi  docroosoj  by  i'ifj,  liit  oos:  oi  :;'i|>  HglitK,  bccanse 
thiiyco  ilil  n  .r.  po.sibly  last  as  long  as  tin  lo.iliirjL-. 

Oheateifield.  Tbu  unnicipal  electric  tramways  were  oflieiaUy 
inspected  by  .Major  I'ritigle  and  Mr,  A.  T.  TrollBr  On  Tteaaday,  ana 
the  linea  were  afWrwanU  opened  for  traffic, 

Dablia.— An  adjourned  meeting  of  the  Corporation  w.ii  held  on 
Friday  to  COnalder  various  reports  on  eWlric  ligliUtij;,  ilicliuliilii  one 
on  the  oSir  of  Mr.  Robert  Hammond  to  take  over  the  eleotiio  ii(iit- 
iiig  uiulertaldng  on  terms  already  published  in  The  Khelrieuin. 

Th.'  iTj>r>rt  refening  to  the  offer  ittktt^tl  that,  "  If  it  wonld  p»y  Mr. 
Ilikniriion  I  t  bis  syndicate  to  work  the  undertakiiiit,  xorelv  it  will  pay 
i".r  Corporatjrin  of  Dublin  "  Loans  lo  the  exti-nt  (if  f  31)2,747  ^lad  already 
I'l  i'ii  sanctioned  by  the  L^eal  (Jovernnient  Boind  f  ir  electric  lighting,  and 
two  {urther  loans,  amounting  to  ttlt.OOO,  hud  Lviu  in.iuired  into,  to  which 
was  to  be  added  the  amount  of  consulting  engineer's  estimate  t?  meet 
further  expenditure  to  I)te.  31,  IWiS,  £00.000 ;  t>tal  £riOi.UjU. 

The  chairman  of  the  RIcctric  Lighting  committee  (Mr  1.  .vini  ma.de 
a  statement,  and.  ufu  r  dtrcussion.  it  was  decided  that  tli?  e  lr>  uic  lighting 
scheme  and  its  working  be  kejjrt  in  the  hands  and  under  the  coatrol  ol 
the  Corporation. 

Aid.  Bergin'c motion— "That  tiia  eommUiee  nndertabe  nofOriherer 

iidilitlnnal  coDsttuctional  works  until  the  con.iolting  engineer  has  reported 
tli.a  il.i<  works  covered  by  his  agreement  with  the  C:>rporatlon  of  Sept.  'i. 
iKoo,  hiivc  hn-r.  t^nillv  compleled "  was  ado))t<>d,  will-,  an  .tddendum  that 
th*  piunoiiK'  -f  ■■iiiiir  -houM  i.ot  in  anv  v»u.  :uV.Tf< n- -ur;!!  the  prBOMt 
scliccuv  luraoy  iiddili^Qa  iu  ccia4umer4  or  exlen»ioii:t  u,-  lauins,  dec. 

The  letter  ol  the  city  electrical  engiBacr(Mr.  U.  Buddie  i  was  alee  dealt 
with,  and  the  committee  decided  tbat  tlie  MOVtion  of  the  first  resolotion, 
which  retained  the  cootiol  and  nutnMmMnt  of  the  undertaking  in  the 
bonds  of  the  CsrporatiODt  OOTCfed  Mf.  Rnddh^i  lapOTl. 

Dnsdee. — In  eontciiuence  of  lapiaaantatioaa  ma<lc  to  them  hy 
thc  .National  Telephone  Cu.'e  nSeida  regarding  the  diHiculty  of 
modemifiii';;;!!?'  I  Hindeelfleplionf  service  if  the  committee '^proposcil 
rcstricli<i  j  of  till  i-oiii|»iiiy'»  facilities  for  laying  underground  lines 
wereadhereata,  lliccoiiiiiiiltii-hine  di -cided  to  reconsider  the  pOKilioii. 

Ealing--  The  iiu'roi»u  m  revtinuo  of  the  electricity  department 
for  the  halfyear  ended  Sept.  is  iVW  Thi-re  are  '2,2iH  con- 
sumers, representing  ail  »  j  II .  1. out S).4od  i',|o  lumps  coniioclcd. 
A  scheme  fur  tins  comttriu-lion  ot  m  light  railway  from  Ealing  to 
Braatbwd  willaonie  before  the  ne\l  sitting  o(  the  Highwaye  oom- 
inittaaii  OonneiUor  Farr  baa  also  K>veu  notice  of  a  motion  in  fitvoor 
of  tlia  Council  anlying  for  powan  to  oooitnietn  tt^t  mUwi^  fmn 
thu  north  and  anog  Kaling  rootle 

BdOMttbOB.— On  Fridnj-  tho  CoUBeil  a^n  nonaidariod  tijfe  oAan 
recently  made  by  four  eoinpwjlc*  for  the  Bn|ip1y  of  eleotrieity  in 
this  district.  It  was  consiilend  th»l  the  ti-m)"  t  tlVrcd  by  the  North' 
Mett'opoUtan  Klectricol  I'ower  1 'isliibntion  <\.  u-,  re  the  moet 
(avo'ir.^l.If ,  Tt  •:-  tlo  refore  probable  thiil,  provided  detuiU  can  Iw 
setilo.l,  !i  di  :iiu:  i  o  .  .jemeiit  will  be  eiilere<l  into  between  tiin 
Cuiineii  ftiul  lii.^t  couipany  for  a  supply  of  eieclrieity  in  hulk. 

Electlio  Traction  Notice. — I.ivi  rpoid  Corporatinn  give  notice 
of  intention  to  ^^^!<  liois  e  lo  insert  in  tlicir  bill  in  I'arliament  pro- 
vision for  tht  ooii  '.  i.iloii  of  un  iidditiuiial  tramway  along  Hill- 
street.  I'pix  r  lliil  siiei  I,  Si  lborni.  stiiet,  Heauiiiont-street,  Karl*- 
l  o  1  I,  I  i/v  1.  -  ice  riKidund  \V>  lliiigloii-roiMl,leriiiiiuUlnj;inrii  Ion  i  o,i  1. 

Epsom.  From  .tun.  1  llie  charge  for  electric  oiirretit  for  privftii- 
ineniuU -.Ct-iit  lighting  in  (o  be  rediiecd  f roin  6^. |0  6 jfd.| and  f Of  an 
lampH  fijr  iiiil.iidv  ItgliUtig  lo  iii,  put  unit. 
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FliMtinf  ExhibitlOD. — It  i»  ikatioiinci'4l  (tint  un  Nov.  l.'i  the  ««. 
"Ohio"  ■ul«d  from  Seattle  toth«  Orient  n*  a  rio«ting «xhitiition  of 
tiw  goods  which  (he  I'liileil  Stikie«  h»»  to  oWdr  U>  Kar  Kn^tem 
huvprn.  Tlir  ■dhf  i"  frtrrtf*  no  p»i<Henj(pr!)  but  ihe  exhibitors. 
uliiiM  (  i\ri'  i  i  1'-  i\t'i'k  •|.:ir(>  of  from  100  to  ."VOO  nq.  ft. 

T:  1  ir  p  is  t'l  VllkollluuI^  i^ul'i.  II  o'^r  Kong.  Shanghai,  Mnurittus, 
M:uiilii,  ( 'i  >  Inn,  Singapore,  Caj  i  1 ;  m  n.  Kel.igoa  Itay,  Mclbournf, 
AddaiJv  niiii  SyJnc^';  returning  via  Honolulu,  aeruiw  tolboChili«» 
coiwt.  Saiitiayo,  Yalnunioo  ud  CoHw).  Tbo  fngtuumt  is>  oU 
tluni^t  iH-rniatln;;.  to  M«OlbO«tbiljllOlk  OB  vkw  intllokHtowiof 
tbe««  ports  of  call  for  hnmtvwto  lO&jPKaeeonliitg  Moinmn- 
•tancea  necesaitate.  The  "  Obio  "  !•  OSfOelM  10  ntOIB  to  tbo  BtatM 
in  about  eight  mouths. 

OonDU  Telegraphs.— Tho  "SSiniaelie  Zcitmig"  (Ikriin)  ln«t 
week  JB^ve  its  readers  the  bunofit  of  a  re  hiwh  of  rc^nt  xuiieinciit!* 
Mfpilwng  telegraphic  orran<;t')ii»nt8  iH-twitn  Ocruian.v  aatl  the 
Oemiaii  colonies  in  Africa,  whl(;li  :iiceonliiig  to  the  " /i-itung  ") 
"  will  make  Geniiany  indcpoinlent  of  th«  Hriliith  cable  companies." 
First,  it  is  islatcl,  '•'■nnanv  int«tn<)M  to  wsistnift  a  ti-lefrraph  line 
alont;  (liu  routv  ul  Ihc  Ba^iliul  lUilnni  innu  ihc  r.osiih.iiu!*  (u  tliu 
terminus  on  tl«^  I'ersian  (iulf.  lint,  no  far  as  wi<  have  been  able  to 
ii-<'<  rtnUi,  no  concession  for  this  line  of  telegraph  lias  b««n,  or  i» 
likt'Iv  K>  im,  gnutleil  bv  Xuikcj-.  Uur  licnnan  contvtiiporary  pri>' 
eecda  to  etot*  tfaot  ■nhnonontly  tho  cable  will  b«  laid  bom  the 
Peniiin  OmV  to  QernMui  Kaal  Africa.  It  ia,  pcrliap*,  too  mneli  to 
say  that  this  cable  ia  an  impossiblv  ont,  btil  we  can  go  so  far  as  to 
give  the  opinion  that  it  in  a  iiiont  nnlikiU  one.  The  "  /.eitung  "  pro- 
ceeds to  inform  uslhal  '•  Kranc<-  will  thi  n  probably  seize  the  oppor- 
tonity  of  liberating  her»i-lf  from  the  ISritish  cable  monopoly  by  con- 
•trtu-Ht!^'  A  cable  from  (iennan  l^ast  Africa  to  Madagascar."  !  .\» 
Fnih'  I  li  ulrt-ftdy  a  cable  from  I'ortn^iese  Kast  .\frica  the  pro- 
baliility  of  thiK  new  line  is,  on  the  fuce  o(  it,  sonii  uliAt  rbliiote.  Wii 
are  then  toUl  lh:tt  "  a  Ueluiuin  'cable  "  already  connects  Libreville 
wtlb  the  Congo  Frtu  Slate '"  This  is,  of  couimc,  whoHy  inaccurate, 
M  tho  liaa  ii  ft  FNneh  loni-Uiuw  Ao  tbo  "  fMondoM  "  (London) 
oondfao  tbo  yulieuUn  pabtiehed  by  tbo«lQib^bo  Ziltung 
worthy  of  MlMrajibie  atunmuyi  we  hovo  taken  the  trauUe  to 
iwiiliab  tba  Molfoolo  of  tbo  matter. 

Olaigvir.— At^the  nweting  of  the  Corpontiaa  leal  week  Ibe 
TrantnuyaeoiiHiiittee  preaented  a  report  dealing  with  tiio  eolary  ot 
thf  traraways  manager  (Mr.  I>alrvmp!"». 

.Mr  IikLMK  tall]  that  in  prop.l^lltr;  ihui  Xi,  Dahjmple's  salarr  bo 
£'^50,  riaing  by  JC.'iO  until  it  rcaclteii  £1.000,  be  did  not  put  forward  bia 
matbn  in  any  mean  or  pMaimooioiM  ipirit.  In  giriog  Uoi  £S50  they 
vmld  pnctically  be  HivliiR  him  ao  ineteaae  ot  2300  in  one  jear.  If  tboy 
bad  advsrtisod  lb*  punt  at  £h.tO  they  would  have  had  an  oolinnteii 
nuiiib«r  of  Buit«bl«  applicant*.  Whatever  experience  Mr.  Dahymplc  hn  i 
I'ttB^ncil,  r.r  hixi  p:<!'.  i*.  >1iuii'K-  t).e  time  be  bad  been  in  the  urriw  ol  ibe 
Coip,:,i.a;oa.  Th-r.'  v.<  r,<  i.i:>iv  live  m uniclpaHtlei  1*  Britain  «bi(hi^ 
a  larger  aalaiy  than  that  sumc'toii  now. 

Mr.  Hmw  AueuHlMUi  btid  that  X  l  ,0UO  was  not  too  ta  uch  1 1  pay  to  the 
maaaijer  of  QUiguw  ttam«ay«.  OlMgowhad  the  biggeit  and  most  suc- 
cesffolly  msns^H  tniinwsT  ^rs^j-in  in  Circat  Britain,  and  nl-Liiilil  be  cjin 
\t\!tii  f'lilj  with  (lepftf.mEtit-  .  (  llio  same  calibre  Th'i  uuuniki-i  "'■  'In- 
i/ondoD  tramway  system,  which  was  about  UinM  ijuaitun  ot  the  eiicnt 
o(  Olasgow.  got  £l,/iOO.  In  Mvcrpool.  which  was  two-tblrdt  tiie  t'ltv. 
Uia  uilary  was  £1,200,  to  rise  to  i:i..VJO  in  ittmatl,  190$.  In  BirmlnK' 
ham,  where  the  syatem  was  one-third  the  aimol  OtMgow.  the  salary  wa-i 
i:i.r>0U  a  year,  and  in  L<e>ds£l,0OO.  Neither  Olaaicsw  uor  any  other  city 
which  had  any  regard  lor  it*  muniaiaal  anIeipriaBa  oeoM  amid  to  have 
any  but  the  best  m«n  tor  the  heo^  M  deptrtmaiti.  Ho  atovad  tbot  the 
aalaiy  be  tlfiOO. 

Atar  UMMriOBithi  OoomO  dleidid,  lAcn  »  voted  far  tba  wtioD  and 
Blfertheaaendneot. 

On  the  question  of  the  generating  plant  iit  the  electricity  works, 
Mr.  FiiAxicii  aaked  the  convener  ef  the  Eleclricity  committee  to  slate  if 

the  German  balU  Rrnrrslnts  which  Lroke  down  iiiiiHf  lintely  alter  iuslal- 

lation  wero  jci  in  v..Mli;rm  order. 
th*  IioRii  PiuivoitT  «aid  that  liom  tba  nature  of  the  i{orstion  it  wonld 

be  laaiouUe  that  Mr.  WilMi  ehould  have  time  to  oeoenii  tiio  eagiaecr 

tiefoce  aoamltting  Unielf,  aal  be  alleiNd  to  gi*«  ao  anener  at  am 

meeting. 

Mr.  \ViLi/)CK  :  It  is  a  tcchnic.il  ansnerthii:  •uufi  U-  gireD,  aodwltiieot 

coi^snUinjj  th?  ensineer  I  do  not  prnfi-fs  tn  be  iil.^r  i  i  iit\--'m'  it. 

QUflffow  Tram waye.— The  ruriiuiuritrn! v  i;iils  (''>tnDuti«e  of 

lli.L'  liisiri<  ;  I  niiiniUlw  <'f  I  pi"  i  liiniiiew.iiure  reiummend  tho 
1  ij'Lintv  Ctiimil  Lv  ).ilii:un  ii;.''iiiii<C  Cilaxxow  Corponition'e  lirntt 
order  lor  nu  exteiiMOii  ol  tiieir  irnnivvai's  to  liarrheud  uu  the  ground 
ttiat  the  width  of  tiio  modo  ia  inaiiffiinflnt  to  pormit  of  the  Mife 
working  of  a  single  line  with  Inape.  The  orileir  of  tbo  Paisley 
J  >iiitrict  Tramways  Co.  is  also  to  be  oppotcd  for  a  eimitar  raM0n. 

GraoBCck. — An  arraugeuient  ban  been  made  between  the  elec- 
tricity departmest  of  tbe  Corpomtiou  and  tho  local  tram  wave  com- 
pany by  wbieh  the  latler,  while  n»t  admitting  that  they  are  liable  to 
pity  at  an  increased  rate  for  an  additional  guaranteed  cuuetiiiiptioii 
of  current,  are  prepared  to  tcmpomrily  increase  their  giiamntre  (rum 
50(».I":W  III  COO.Oixi  units  per  unntuii,  and  to  pay  lid.  |>er  unit  fur  the 
a<lditiuniil  iLNl.iHi*!,  this  arrongeiiient  to  take  itfect  from  .\iiK.  1  la-it, 
uid  to  reuuiia  in  force  uuttl  the  ueti  terui  (or  Ibo  reviaion  of  rate*. 


Qriliuhy. — Sanction  lo  a  loan  of  X'3,O0O  for  exten.siona  of  the 
electric  lii^btioff  moina  and  the  porebaee  ol  additional  nwtera  faM 
been  obtained  by  the  Council. 

Haddonflold- — At  the  Council  meeting  un  ^^'ednesday  Mr.  Brook 
took  exception  to  the  proposal  Ot  the  Tramways  committee  to  extend 
tho  Oiiilnne  tnimwa>s  to  n  point  oppoitito  Gosport  Mills,  and  to 
enter  into  an  agreement  to  convey  coal  b<>  triuii  hutilngi^  for  Meeitl. 
Sykea,  a  firm  of  miU-owners,  Rt  li.  ?>d.  pi  r  (fin  f.tr  7  yeans. 

Ths  CiMiHMAN  (Aid.  Moore)  SB. r1  ih»t  by  ihi'  nfr»n^Tn)--ni  the  Corpora- 
tion would  convey  10  ton*  of  cok<  pur  4ay,  and  a^uU  iu.*ke  a  profit  of 
1100  a  year.  He  hoi>«d  that  other  large  conaumers  of  c^al  wonia  follow. 
The  oommitlee  had  got  to  the  maximum  o(  their  passenger  rcceipte.  and 
it  i^npeniti^e  thitt  thoy  ihDaitt  tap  all  Other  aooMaa  of  retenoe  they 
ooslij 

The  recumiuemlattoQ  was  carried. 

The  trameara  are  to  be  run  ea  Cliiiitiaae  Day  aa  OB  Sondeya,  the 
employt's  to  be  paid  double  wagee.  Mutonaea  ewa  o—daetGre  are  to  bo 

granted  permission  to  place  in  the  eua  baofca  loc  leoonHn. 
Kifta  from  passeogers.  de.,  bat  there  is  to  be  W  tPlrtlBg,aiBd  the  1 
reeonunended  lo  divide  the  oune;  eqoaUy. 

bdtat.— SimloMutiieiiMUtybaveaakedthoapiiraMil  of  the  runjab 
flr>v«-rniiienl  to  a  propo-Mv!  municipal  acbeine  fur  the  electric 
l  ».'bti:wu(  the  town  IimII  iin  i  s  ieuc  <d  the  xtrcclH  at  an  e«[imated 
initial  cost  of  K'i2,(Xsi.  M  r.  l'n  >k.  electrical  engineer,  of  the  I'nited 
Service  Club,  >k;i1u.  |:ihi>ii:v  ,i  >.hi'  estimates. 

Mesars.  Cromploii  &  C-o.  Iiave  seeure<l  n  cuncesi.sion  from  the 
Madras  Municipal  Commiaaioiiera  fcr  the  erection  of  eieetricily 
works  and  the  supply  of  current  in  the  city  for  '11  years.  Hoeera. 
Crumpton  have  alao  obtained  »  Uoenee  tinder  the  [ndian  Electricity 
Act  fnjm  theOovemDMBt.  Themastmtun  price  per  unit  ie  '24  anna* 
fur  public  and  H  niiiias  fur  private  lighting. 

The  Municipal  Buildings  and  the  Crawford  Market,  Itombay, 
which  havi^  hitherto  been  light^Nl  from  a  kuiiiII  iiiiinicipal  plant,  are 
in  futiiro  to  l>e  Kupplii-d  with  current  by  tiie  ItrUidi  Co.  ul  H  annas 
pftr  unit,  tic  wiring  and  refitting  ia  eetimated  to  coet  l(.16,iUu,and 
tho  cost  C'f  L-iuii'iit  1^  p..-  :a  1 ;.  10,876  per  fMmnn,  eompaMd  with 
R. II, 227  under  the  old  system. 

The  Indian  liuvt  rnuiont  have  authorised  the  introduction  of 
"  Simplex  "  electric  punkah-pnlhng  machines  in  all  the  Government 

olUlt'S. 

iBTOtBOBS.— Edmiindaou'a  Electricity  Corpiu  have  «ubiuilt«d  to 
Dean  of  Guild  Court  plana  for  tbo  oroction  of  oleetrieity  'apply 
station  baildin|a»  the  ontimatod  coei  of  whieb  ir  ahoot  Jl4jSBilt. 

Japo.— Tbo  Oeaka  Eiecttio  Light  Co  baabaea  anpidyiBR  oar. 
rent  at  Oaaica  ainco  Uay,  UStfS,  and  haa  now  •  total  aatMOCtioit  of 
i(H).<Kio  eiinivnlentdc^.  binpa  to  19/MO  oonanmaia  OQl  ol  *  pepu- 
I  iiion  of  HOu.iMto,  Tbe  total  ptant  eapinty  at  Ouaka  ia  about 

120,000  Kf.p.  lump!.. 

KentloitOB  viOBdOB).-  On  Tuesday  the  CuuiU'il  aiitliorisHi  Ibo 
Kensington  &  Kiifghlsbridgc  Kleotric  Light  Uo.  tooieet  a  Bjtetiail 
nieicnry  vapour  electric  lamp  in  Kensiiiglon-coait. 

light  Bail  ways.  The  Hoard  of  Trade  ham  gmntad  on  oxlaii- 
sion  of  12  iiionthH  for  completing  the  linosMthorised  by  tbo  Dttrbam 
and  District  Light  Hallways  Oiiler. 

London  Oonilty  Oenacil. — \t  Tuesdny's  mi^eting  the  Finance 
coiuniittec  reported  on  tho  application  by  Marylebuin-  Council  that 
the  first  iustiiliiieiit  of  the  principal  of  the  loan  of  X'4't^!,l^l  be  repaid 
at  tlievxpiriiliitn  of  three  yean*  fnotn  ih<>  ihi'rof  luim-v,  rnL»,  The  coni- 
iiiittee  riiiw  d  no  objt-i'tioii  t4>  tin  pj  ii-u  il  un  1       (  i mii  .1  :iL;r(tMl. 

C'lmbfruHl  /'runiruj*.— It  was  agreed  iii»t  ihi  juaclion  line  between 
tbe  tramways  in  Cambcrwell  Now-road  and  those  in  Deamatk  UiUahoald 
be  eonatroeted  by  Mesars.  J.  G.  While  A  Co.  (Ltd.)  at  latae  IB  par  eani. 
in  exceea  of  those  spceilied  in  the  contract  with  that  firm. 

llatdatono.  In  a  report  of  tbo  Klectricity  and  Light  linilwaye 
committee  presented  »l  the  !;i-'.t  lueeiing  nf  tlic  ('  mneil  it  Waa 
rceotuineiided  that  arc  t  tmpn  aupplied  on  bwi  :it  fK  per  lamp 
pi  t'  itniiuin,  including  riimniitig  and  Keeping  in  ivpair. 

In  moving  the  adoptluu  ot  the  report  th«  Chairman  (Mr,  R.  YaUKban) 
tiaid  ih^t  the  coinniittM  were  codeavouring  to  eompeta  with  tbe  gas  Com- 
pany so  far  as  outside  iigbtinR  «t  ehepi  wu  ooiMimad,  and  ba  thouiiht 
the  rcc  Mnmendation  ol  tho  cmmaiittee  wonld  pKve  a  satialaiitery  MeaiM 
ot  starting  this  competition  witli  the  compaoy. 

The  report  was  adopted. 

Uanalon  Licbtisg.— A  complete  electric  lighting  inetallation  ia 
)it'ing  put  in  by  Mt!>sra.  Dniko  A  Oorhani  at  tit.  ftUchad'a  Uonitt 

for  Ixjrd  St.  I^ovan. 

Tbe  generating  plant  will  consist  ot  two  gai  enh-iii'  K  and  dynamos,  and 
a  n  I',  ttorage  battery  has  almi  been  put  in.  C  incetitiic  w^ter  tiKht  con- 
duclnra  have  had  to  be  designed,  an  Uie  walls  areuUen  soaked  witn  spray. 

The  Earl  of  l>unraven°s  residence  at  Ad  are  (Limerick)  is  to  be 
.lupplied  with  un  electric  lighting  und  power  plimt.  Ili^  lordship,  it 
IS  slated,  conlcniphitea  tho  public  lighting  of  the  village. 

MetnffaUm  Faraaatlc  Dl*p»tch  Scheme.— The  consulting 
engineera  Sat  tbia  aohauiO  <Sir  .f.  Wolfe  Itarry  and  Col.  Croinpton, 
Cb.)  have  arranged  to  meet  the  Metropolitan  borough  survpyoi  s 
and  engineers  at  the  Municipal  and  County  Club  iit  7  p.iii.  on  I'riday 
next,  lodiaoiias  and  explain  titc  detaila  ami  propoeals  of  this  scheme. 
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Kvildl  ffltmaafy—The  eketrio  atrast  tntmiraya  in  this  ci(> 
an  68|  niQea  in  length  riiigl*  tmek.  Tbe  inimlwr  of  motor  vnn 
employed  i«  388  und  ot  (wdimirjr  panmgwcm  Wl.  NcArlv  the 
«lu]«  o(  0»  BoUie  tfaanagiihiM  in  Uutifeli  unr  now  deotncallr 
lifiiited. 

XraldlWl  Mtghwy.'—At  the  mcecinj;  »f  Hri^ihtoQCatpMntioa 
lust  wwk  Connoillor  Linton.  In  hmvui^'  ilii>  u<lu|>tion  of  tbe  mlnntee 

of  llio  Tcleplione  rotiiuiiltvc,  saltl  tlint  n  i-aiiuiiiliiu'iition  haJ  been 

Th«  rc'tmarter- General  hail  aitikin  given  isnaideration  i  tfii-  \ari»u« 
iiprr^ntatii'ii^  made  lo  him  l>j  Ins  liceroe**  onontninu  i  .l  r -Stbli;»h 
meat  of  call  olfi^t's  on  Post  Oflicc  |<ri-miiM^x,  and  tlial  lie  w&k  wi.lini;  to 
tffiird  (aeilitiii  o(  tliix  natare  wherever  there  Wits  i>  idicKtiit  ac  !ommoij<k 
tien  for  *  ailMOO  Ckbiaet  and  the  necciukirf  at^endaro-  rould  be  Riven 
wUbMt  pt^Odiea  to  the  iHisine<'»  o(  the  I'ost  Office.  Whim  (he  I'ust 
OfliM  me  k CiDini  Oflleeeertain  •  mditions  would  apply,  and  vtherv  !>uch 
was  not  the  case  Ilncenore*  miKht  pstuSiUfh  r;i!i  nfflji  ^  iiriilpr  pri\T»lo 
BironKeineDlii  witli  the  tub-poxttna-v-  r 

The  terms  net  nut  in  the  lf  r«cr  wero  rc-i'iHUriHiiileil  Im   .ippu  visl 
mill  the  Council  agreC'l 

Mr.  .•\.  l!.  Itf-nni-tt  h.i»  i<  .  i  n:!',-  ii><uctl  a  group  of  comparative 
figuref-  -liiiuihi,'  the  tcnuf-  ui  :.ii  •.^iiith  the  tileplione  aervice  is 
provided  m  OU»ko<^.  Hull,  I'ortsiiiuuth.  liriKliton.  Swansea  and 
Utwrnwv,  whi-rv  the  munidpnl  ayatem  is  in  oompelition  veitU  ihc 
NnUonaf  TcU-phonv  Co.  Home  atatibtic^  relating  to  Sheffield  end 
Tiiiihridge  WtAU  arc  r1«>  ("iven. 

Natal.— In  a  ropoit  on  the  Natal  coat  trade  "The  Tiinea" 
•tntee  that  during  iiuit  veer  1$  electric  ea«l  entten  were  auployed 
in  twro  MOieri^B  and  nnderent  IW^BM  tone  of  eoal,  or  M  per  cent, 
of  tbf  c'l'i'iv'-  rMi-i  ■■•■-iMit. 

P.  0.  Toiepione  S^rvics.— Th.i!«:!>  l>iU.in  ('ouuL-il  have  naiic- 
tiotied  the  propoeel  of  the  Uenermt  Vmi  Oflici!  to  erect  p:iKts  on,  or 
t'l  l:iv  a  tafce  In.  several  roadu  in  Thaim-s  I>ition.  Clsv>rftto  oiid 
K  :i,  r,  ^  I  (!:■  pxtenaion  of  tile  toUphone  sirvici-  to  Cbyg:ile. 

Para  (Bfa2ll>. — The  sperial  eorrespoiideiil  of  the  ••  Glrisjjow 
Herald"  etatee  that  the  tramway  Kysiirtn  ix  ubniit  to  be  convert! d 
from  molu  to  electric  (rectiuu,  while  Matiaoa  Uiw  poMCiMcd  an  excel- 
lent nratwi  *d  eketrifl  tniHwaye  Cor  mom  yran.  Xlw  eaiMlal.  vf 
tbe  Pm  IVamway  Co.,  which  owna  about  40  milee  of  linot  ae  wall 
aa  eI*<  trioitv  i>uppl,v  \vork>i,  is  about  ttiXt.OOO.  Tlie  eiOflipaBy« 
eOBSCMiion  inns  on  tor  ovor  40  yeiirs,  but  the  toiupaiiy  have  only 
12  niontlis  ill  vvhii  h  (o  roiiiplotu  the  olecirieal  conversion.  A  new 
CompiHi.v  i*  to  Ik-  forlnid  to  buy  the  whole  of  llic  company 'x  busi- 
ness, t"  worked  ii«  nil  Knglish  conipiiny,  the  purchtiso  prieo 
n:.it  ■  >)  I.  i:  _-  l.XKI.OOO.  The  coBt  of  electrificiition  is  eatimated  nt 
nl.i  III  I  i  i^i  iiiyi,  i;     ij]  ,>t  of  the  umlerial  and  pl.int  will  come  from 

(■I.  let  nil, 

Paria  UnderKrcund  Baliway  Diaaater.— ri"  F  ?l:'»i  Turrec 
tianul  Tribunal  delivered  ,jud;;iin'nt  on  Sal«rJ;i  m  tl..'  i  .hc  uf  the 
disiustor  which  occurred  at  the  CouronneH  •ilatiiiii  lu  Aii^  n-t  I'MKl. 
The  (;uard  of  the  train  and  the  sitation  ma.'ter  were  each  - l  uti  in  i  il 
to  a  month's  imprisonment  under  (he  First  Offender*  .\<  t.  with  a 
line  of  'i.mUf.  dnmagi'a.  while  the  motor  iimn  we*  ordered  to  pajT  a 
fine  of  H.IHMIf.,  and  another  Kunrd  one  of  2,000r. 

FtlWOal. — Mr.  K.  Wooilfii'ld  liua  r('xi^'iH'<l  liin  poeition  witb  the 
Britiah  Tbonwon-Konstiui  Co.  in  order  to  join  the  itt.ifTof  J.  U. 
While  *  Co. 

PmU. — The  electric  nuhviiy  which  has  recuullj'  coiue  into  opera- 
tion between  Lima  and  Callao  ia  tbe  aaeood  enterpiriae  of  ita  kind  in 
Pern,  the  other  lino  beinq:  that  between  J  ham  and  Cliorillaa  and 

ndjncent  wn.'^ide  pliiL'es.  The  new  line  is  coiiblnictc-d  on  the  over- 
head trolley  system,  and  is  H-6  miles  in  length.  A  l-'i  iiiinntc 
(service  bus  been  c&lnbliiiheil.  Tending  pcruiisbiun  to  run  thiongh 
thii  chief  strwts  of  Liiiia.  tlie  electric  cars  have  to  stop  at  a  point 
where  the  horse  driven  ear*  join  the  line.  It  is  hopeil,  however, 
thai  very  aliorily  pi  rmisiiion  will  be  fjiven  to  the  luilwiiy  rnnipnny 
to  >'«!itinu(-  their  trm-k  through  tlic  main  tlioronghfHre*.  The  curs 
inn  lhri>U(;h  the  |irincipiil  »lreel>*  of  CjiHii  >.  mi  i  n  i  -  u  \  k  nn'e 
evteiwioii  line  diiwil  to  thei'uast.    The  no\  i.i  l'.suv  i;  M-rv  p.  [-nlur 

Poole.  I  111  I ;.  rivl  Council  hiivo  iin -i  llu  iipj.inMilnii  nl 
the  l^iiirt..  iiiiiuUi  \  I'oole  EleclnritN  Sui  fil  v  i  u,  \jt  u  provi^iciiiU 
eleel.i:  lii;lii iiij<  order. 

FreaentatiOD.-  .\  smoker's  cabinet  and  n  siide  mle  were  presented 
bv  the  >tulT  :iiid  employes  of  I'junworth  Eleetncity  and  Tramwiiys 
,1,  J  ir|,,  ,.,,(^  tn  IVfr.  J.  L'.  IVmber,  chief  cnyineor.  un  liin  departure 

l..i-  I  I  .Hi.  III. 

IriTalG  House  Lighling.— An  eU.'lrit  liahlmi;  planl  w;n  re- 
cently inslalkd  lit  th..  house  of  .Mr.  L.  A.  Walerlield,  1  >un»tul)le, 
by  Cdi  i  etl  lirob.  .V  Co.,  i  li/.  irienl  eiigiiiiLrs,  Dmislttble,  Ti«J  plant 
Inellidcb  a  7 II. I  Cro-islcy       en),'ine,  a  d.  c."  CiMtto"djraaillOOB{iable 

of  supplving  70  li<  c.p.  hiiiip.^.  A  b.-vttery  of  E.P.S.  "  K  "  type  cells 
is  inclniied  in  the  ineiaUation. 

VnavWqMl  Ovtor  B««OMtlMI.— The  Board  of  IVi^e  havo 
revoked  the  Tadcaatar  and  Dietriet  Eiteuaion  Electric  Ligliting 
Order,  19(». 


BavtOfttalL— The  Board  of  I  mde  hare  detadcd  not  to  ivvoike 

I  I  I'lif-raix  inontli.t  the  Ttawtenntnl!  ICVctrio  Lii;litin4; Order,  IHW. 

£edditelt.~-TUo  Couueil  aro  borrowing  i  lO.OOO  froui  the  Victoria 
Iiefd  JfiiMuilT  Baoatjr  for  the  alootric  Ughtinf  UBdertaking,  at 
Aparaant.  lot  W  yaan. 

Bochnter.— The  flnit  Motion  of  tbanranicipal  electrie  tramwaja 
waa  offi^ally  iua^eted  on  Wednetday  and  opened  (or  traflic  .veater> 
dnv.  fFha  now  kna  plaeaa  Recbaater  la  dbaet  tramway  Miuinuni- 
cation  with  Chatham.  Tbe  (Chatham  i  lliatrict  IJ|;ht  lUilwaya  Co. 
will  wnrk  the  lino  fay  agMement  with  Itaehealor  CouiiciL 

8t.  AviML— On  Friday  but  the  new  electricity  works  of  St. 
.\iis(ell  ft  Siiilrict  Idj^itiag  k  Power  Co.  comnieiu-i:  d  Kupply.  It 
VN  ill  b«  remeoibBred  that  Veale  Sc  Co.  (Ltd.)  were  fnipplviii)-  curn'iit 
here  for  aome  years,  and  about  1i  months  ago  the  St.  Austell  .V 
l>i!)trict  Co.  aequired  iheir  tiii<leriaking.  The  e<piipiijeiit  of  the  new 
sl.ition  bus  cost  l'7.*K)0.  tiiid  iii'lnde^  three  dynaiii'w.  twd  H!i  ii.i". 
jtiis  cngini  i.  ;  ii>  [in  lni  i  .-  |il mt,  iind  there  isastoraj  i  I'uli.  i  >  wliieh 
«!!ppli<'«  iiini  iii  iif;i  r  :iiiilni>;lit  and  at  oilier  ju  imli-  iif  ^rnall 
ii  M.  iriil  Tilt-  ci  i^ii|iii:i\  liuvc  oecured  nlniul  7'.  y  r  :  >'iit.  ili'^  I'J 
'iitiii  IS.  iihI  have  li\ed  the  ehurtru  for  cur:.  iH  li  r  [iruu'.i-  l:;,'li^ 
ini;       I  I  r  unit.    The  resident  ni^'ii'  .r  ii  Mr.  \  i"'iilil'.. 

Ecaibjronjih. — The  Klectric  Supply  Cu.  an-  rediii  nij,'  tue  price  of 
current  for  liKhting  from  fijd.  to  tid.  per  nnil.  with  disjounta  vary. 
in>;  from  5  to  l.'i  per  cent.,  and  for  power  from  2ld.  to  'M. 

Sontbampton.— .\t  the  la^tt  meetink;  of  the  Coimeil  a  lung  dis- 
ciutsiou  took  place  uu  u  motion  lo  appoint  a  |{euvral  luatta^cr  of  the 
tramwaya  tmaMtaking.  An  auendmant  to  peatpone  eoaaidemtion 
of  the  matter  until  the  next  Couucfl  maetiqg  waa  eamodt  It  beipg 
iuiiiuiucd  that  the  Tnunwi^re  committee  were  preparing  a  report 

on  the  subject. 

8tl»pMP  (LMtdoa).— On  Wedneaday  the  Comneil  mnlviad  to 
apply  to  London  Connty  Conneil  for  a  loan  of  jnOfiOO  lor  tbe 
enMezn  eflanaion  of  tlie  eleetricily  undertaklnff. 
Stflfe*  V«wiiigtoB  ( CmiiMt).— The  Council  Hbto  been  aaked  by 

the  local  ratepayers'  a-s»ocia>ion  tO  Withdraw  Uieir  con-tent  to  lb  ' 
adoption  by  London  County  CouncO  of  the  overheiiJ  systoiii  of 
traction  on  the  Green  Lanes  tmnmay«.  The  Coiineil  have  replied 
that  they  are  not  prepared  to  recoimider  the  mailer. 

Etraif«rd'OB-Avon.— At  n  meetinj;  on  Mondny  the  Council 
decided  lo  apply  for  an  oxtenKion  of  the  time  allowed  for  complying 
with  ill!  ir  II'OI  electric  lif;htini;  order,  which  is  to  li;i  transferred  to 
the  1  11  iiin  ii:li;iin  Iiistnllalion  Co.  The  company's  cbarjtcs  for  public 
andpnvateii;;hlin<;nrennttr.ciceed24d.iMid6d.p3runilrc»pectiv.dy. 

Sndbuty — The  M  im  r  iiinoiinoed  at  the  Corpn.  nuietiii;'  la>.t 
week  that  proccediiij^  had  been  commenced  in  the  Uigli  Court 
against  tbe  Empire  Lleetric  LirIiI  and  Tower  Co.  and  it  was  Mccc*- 
snry  to  ap(ioint  a  Miiall  committee,  who  iniKlit  de:d  witb  matters 
which  iiiigbt  ariw.  It  was  stated  that  the  ronipany  bad  undertaken 
to  frive  a  |,in»ranlei  of  ii.OtiO,  but  had  not  done  .so.  and  a  writ  had 
li     1  i  -iued  lo  co;i)pel  them  to  providv  itie  KUurantee  or  the  money. 

Somatra.  The  owners  of  the  cb  elricity  works  here  (llie  Elec- 
trieiteit  M»als<diapp)j  Medun)  commenicd  the  hiipply  of  rieclricity 
in  ItfUit,  and  have  uuw  a  total  of  I4U  cuiitouiers,  with  au  tiiiuiTalent 
on  Nov,  1  af  AfiOb  9  e.pb  lampa  conoectied.  Tfaa  attpp|y  ia  by  over- 
head cablea.  Th*  plant  at  the  atatioa  ia  to  ha  Inenamd  oy  the 
adilillon  of  n  1(J0  II. p.  Diesel  gaa  engine  and  belt-driven  alternator. 

The  owners  of  the  telephone  aervtoe  of  Deli-Snmatra  are  the  Ueli 
1!  lilway  Co.,  with  head  offioea  at  Modan.  Tiie  service  liiu  been  in 
evi^tenco  since  ISHT,  luid  there  Wn  DOW  eight  exchanges  with  269 

•■ubKcniiers.  The  eubecri^n  range*  from  £1.  £«,  to  ^i.  lOe.  per 
month.   A  twia-win  wrvica  for  tlw  wbt^  aystem  ia  in  aoiuM  of 

construction. 

Switserland.— .Mr.  0.  Anselmier,  of  Heme,  lion  obtained  a  con- 
cession  to  construct  and  work  three  electric  funicular  railways  in 
llerne,  the  eslinialed  cost  of  which  is  llO.tKX). 

Tramway  Contracts  -  Ml  si<r>i.  J.  c.  white  *  Co.  (Ltd  i,  i-Xv. 
College  bill,  London,  K.C,  recently  secured  two  important  contracts 
fi'r  till'  ciinstruotion  and  eriilipiueiit  of  electric  Iniiiiwiiyii  at  15elfii»t 
Hid  Moiili  Video. 

The  />'ii/<i<i  coutraet  ii  divided  ioto  five  seciioDs  -via.  i  Sec.  i,  per- 
inaoent  way.  3«l  milea  d.-t.,  *  milm  ».-t.  and  8  mUei  of  d..*..  lapatrlnR 
and  boading  only.  The  tafle  an  B.B.  No*.  4  aad  10;  the  eonciele  bed 
U  Tin.  thick.  The  spf^ial  vofik  amjunt-!  to  t;i"..OI)0 ;  the  paving  i* 
granite  ^elt;  Sec.  'i,  37  miles  overhead  coustmction,  nuMljspan  wire  ; 
the  trolley  wire  ia  t,fi  S.W.tl.  S«c  :t,  cable*,  comprising  foe»lcrs,  tele- 
phone and  t!Bt  cables,  tlie  cibles  to  be  bud  on  the  tiUd  aybtem  in  oarlhen- 
ware  trouabs,  tilkd  iii  witb  bitunitn;  tbe  Ji«lectrio  bein^  vulcmised 
bitumen.^  Bta.  4.en|inei,dyaa]KH,Bmtalibaaidi,  thrce-phaMoeadenaing 
plant,  Ac.  There  are  three  l.OOOkw.  d.-c.  iteam  dynaraot.  two  9aOk.w. 
tliiee-phaae  motor  Reticratora,  two  TJ-'ikw.  three  phase  niotir  ffi>nerat*>r» 
and  there  is  aluo  a  :i.i.li>n  crmnc.  H'x  5.  lK>il«r  Iioumi.  coni  .iriin,;  i.ii;i  r 
hi-nfi— ?.  m»  rh.vnieal  etokers,  wndcH^rrs  colli  iitirl  a  ih  cDnveying  pktit  and 
ih.  u.-ii.il  (iipini.'.  There  are  four  b'li.lcL!-  MDikm^  iii,  a  preiuuraof  ITClib, 
I  In  the  case  of  the  .Uvntt  VitUi/  cantract,  there  are  SI  luUei  of  par* 
BHmnt  war.  wUb  the  aoeampaayiag  ot erbead  eonatmatieai.  Tbare  am 
jlMean.  Tba  power  ilatiaa  will  aontaia  gaaarating  acta  to  thai 
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'«f  9,000hw.  Tkt  value  o(  thia  contract,  l«  «Aidh  lb*  tOB 

■sd  ooDtracloTS.  exceeds  f-IOO.fJOO. 

Messrs.  .1.  li.  White  A  Co.  hiivo  also  seciirwl  ihe  contract  for  the 
Ultnsfieltl  iiinl  district  railwavs,  Nfensrs,  Ilraniwell  &  Hivrris 

bcingtiw  constitting  cngim  i  rii.  'I'hi'  \  iiliui  of  (hisi  rontriu-t  is  X'48,0O0. 

TnutTcal  Impotto.— Tlio  vaIuc  of  t)ic  imports  of  troinwny 
iiiAt«i'ial  iiit«  thi-  Trannvftiil  for  the  nine  iiioiit)i«  ciid«<l  fi«pt.  KO  was 
i  117,000,  coiiipAnxl  with  ^.OOO  in  Ihc  oocratpoadiiig  period  of 
]9o;i.  KIr-itric  ckUm.  wItm  moA  flltinga  alaiul  far £04/100, aompand 

with  iW,(Kio. 

Vlllaca  lilhtiDf .-  In  ii'^unl  to  Uio  vKctrie  li^htin^of  riroN^  irii 
and  (.'phiill,  hrit  tly  rtfcrn  il  to  in  uiir  Inst  is.-iur,  llio  conlrat  t  for  thu 
erection  of  the  ;;t  iiirnlinj;  p!i>nl  and  the  hiyinR  of  iiiainii,  ic.  wan 
carried  out  h,v  the  (ilnsgow  biancii  of  l>iah<'  niid  (ioihaiu.  Kl<.'<-tric 
ciirrciit  is  ;^  nrrutt*!  hv  a  d.  c.  dynamo  driven  by  a  HoriiBby  Akioyd 
oil  en^iuf,  disitrtbutiuu  boiu^  ou  the  thrcu  wire  nysteut.  .lauduii  oxc 
lampa  have  been  aiNaled  m  tha  nuun  thorou^fMre*  oul  Keniat 
lanpa  in  the  wda  stieetm. 

Walthamatow.— It  wna  veporteil  on  Wednesday  tluii  mnnbcr 
o(  8  c.p.  lainps  uppUed  lor  waa  (Qual  to  <i0.8aa,  Maioat  tO^SK  in  the 
cmTeapamUag  penod  at  IWV.  Oood  jnognm  u  baiag  nrnda  with 
tlw  anciian  « tha  naw  planl «( tiia  atetioo. 

IMttBttos  (N  Z.S— Tin  new  ovarbvad  aleelriotramwaT  aarrice 
altboni^  not  rtinipU'ted  is  now  nmoniK.  Single  and  double  deck 
cara  are  proviiled,  Imt  owing  to  the  wind  stornia  for  vhich  "  u  imly 
WelHtiRton  "  in  (nnioue  it  ia  not  always  dcairabla  to  oaenpy  :tn  out 
aide  sTut  on  a  tranimr.  luid  the  iiiajority  of  the  Cara  arc  therefore 
single  dtH'k. 

Waatminatar  (London)  Tho  Works  ronnnittfit  rcporti'tl  on 
Tuitftilay  having  voUt«  to  u  workini;  nrritMi;<'iu<-nl  with  the  vUctrii^ 
lit^htinK  coinpiknic«  willi  rc>;i»rd  to  in'fc»i<  Ij  bojun  ami  noti*'«  of  work*. 

WUlaadan  (LondOB;.  Tho  KU^cliicilv  coinliiiltf«  ri  cunnuondiiil 
tlio  Council  on  Tuesday  to  purchasi'  4  acres  of  hind  (part  of  tho 
Ni'iudcn  allotiii('nt>^l  out  of  tho  profit  of  I'J.itOO  inadi>  on  thv  •ah-  of 
the  Taylor''i  lano  works  to  tl>v  NUrtli  \fi  ?romilitftn  lilct'tric  Supply 
Co.,  an  it  was  considered  di-wrablo  to  Im  uii  alternatiw  Mt<  T  r  n 
Btaticu  idiuulJ  it  bucoiue  neccu>ary  at  any  tiiue  to  «l«tcrnunu  the 
amanMUl  for  Imlk  vofigly.  Iba  piiuqiiaaa  priea  ia  iiUOO  per  nan. 
Thia  lercmmemdation  waa  adopted.  Tba  aq^ncar  waa  alao 
raqneated  to  enter  into  farther  ncgotiatlona  ibr  a  aita  far  a  aab- 
atation  on  the  (iiKbons  estate. 

Th(f  couiniitiiH^  tiho  rcfiortcd  that  the  lima  baa  not  yat  come  lor 
the  adoption  of  u  tiai  niu%  either  aa  an  altanativo  to  or  in  lieu  of 
the  maxiintini  demand  i>v«l<:in. 

Woiewtar.  —  On  Monday  the  F.lectricity  connnilteo  considered 
flic  6.>  appliCHlions  reecivtd  for  the  position  of  borough  electrical 
i-ngineor,  vacant  by  the  rcsi^natinn  of  Mr.  ('.  >).  Sutlieilaiul.  Tlic 
mnnlicr  was  reductd  to  the  followini;;  six  — m/.,  Mnjrs.  11.  1"..  N. 
Applebce  (.\sliton  under  l.yne'.  W.  .1.  llacho  Itiloueister).  11.11. 
Pi'nton  (Crewe),  S.  C.  liii.si.n  iNiinentrm^,  i;.  K.  lloiulley  (.Nlaid- 
stone^,  and  C.  M.  Shaw  i  WiiketieMt.  Aiii  i  m  interview  ifie  com- 
mittee will  make  a  iw'leetio"  of  three  Ui  U  jjri«.ented  tn  Ihh  City 
("ouncil  whc,  wili  lu  iKr  tin'  ;i|i|ioi[>tiuent. 

WorthtBg. — iimtiirj  rtai  hi  hl  ulk  Tuesday  into  llie  applica- 
tion of  the  Cunnell  t<>  Ixirrow,  nioon^  othar  annia,  I'l  ,Oi>D  for  exlen- 
•ions  of  the  electric  hi;hlin^'  maiun.  Thttraddeut  okclncal  engineer 
(Mr.  (i.  I'orter)  gave  eviden;'<  in  cupport  of  ttia  application. 

Oinaar  —On  Saturday  Uat  abont  70  atainbem  al  the  atail  uf  the 
BUclria  *  OfdMaaca  Aooaacoriaa  Ca.  lUH  a»  ilw  Grand  Hotel, 
Bbnin^iaia,  on  th»  acmaion  of  tb*  firat  aannid  alaff  dinner  and 
eooeart  of  **  Btellilers."  .Mr.  i;.  F.  Hall  oacnpied  the  chair  and  waa 
snptMrledby  Mr.  1>.  C.  liate  i«al>  s  niana^)  and  Mr.  J.  It  Garner 
(works  manager;,  .\ftcr  an  eveelKjit  diniua'  the  tort.il  "*  Siu  ceikS 
to  Stellito"  was  K'ven  hy  Mr.  liate.  Itotli  diiiiier  and  concert 
proved  ttie  capacity  of  title  oiganiaing  committee  (McMr*.  Barker, 
Hafriaomi  Po|w  and  RobettaoD). 


TBADK  NOTES  AND  NOTICES, 


TSNDBKS  INVITED. 

The  l>irectorS  of  the  Sr.iilli  l.vn  !.  n  EivrU-w  Sii)'/'!;/  Cfi-jm.  l.lil.) 
invite  tenders  for  supply  mid  er.etion  at  Iht  ir  works,  I kngeworth- 
roud,  l.ongi-l  i  r  i -l  ij  -ftijiclioii,  I.Dndon,  S.L.,  of  one  7.j<Jkw.  -iteain 
altomator  and  \>ipi-  coniU'ctioi;^  ajid  ^unilrv  iron  work.  Specifini- 
t  jij*.  Ac,  from  tlte  loii^ultin^'  i  njjineeiH  i.M- mrs.  Kiiicaid,  Waller, 
.Maitvillc  &  UawMUl,  '2y,  itixni  Ovoc^v  alrvtt,  Weituiiuitltr,  .S.W. 
Itendan  to  tho  aacretaiy  (Ur.  U.  H,  tioyw),  ai  tha  •boyo-meDtiooed 
worka^  noon  Jan.  16.  Fnithar  partioolan  arc  givan  in  an 
adTwrtiaiauot. 

Tba  FttbUo  Hiialth  aotuniltlee  of  Bfl/nai  Corpontion  Invila  (andam 
tot  anpply  toA  atoiitiM  at  the  aaw  iniectiiMiB  diaaaaaa  hoaailol, 
Pardjvbtttii,  of  atawn  hoOm,  *«.{  haating  of  pavjiiona  and  ad' 


minirtrattfi  bloek  ;  eUclrie  light  inalaUation.  ineluding  engina, 
dynamoa,  Ae.  Plana,  Ae.,  from  tho  town  dork  (Sir  Somou  Black), 
to  w  horn  taodera  by  11  a.m.  Jan.  19.  Baa  alao  an  advartiiamant 

vlsowharOt 

■'oAanaaafimy  Uunteipal  Council  invite  tetHkr«  for  VigBclaataila, 

lishplatea,  anele  t>tcel  K<inrd-r»iU,  bollii,  ntits,  coach-screws,  and 
dog-spikes,  bpecillcations,  .Vc„  may  bo  soen  after  l)cc.  UO  at  the 
nf!tr,^?  of  the  consulting  "ntrinncrs  (Meaara.  Moidejr  <k  DawbarnJv 
^i.  \  I  toria  st..  WestiniUbLt  r.  S.W,  tO  whom  taodaaa  bjr  OOOB 
Jiiji.  -Jiv     S^**  nlM^  (^dv«  I  r  i^^  iiu  nl. 

Tin  Mii:.ifif>nl  (  uiiiu.!  Lif  .1  f ,', .  ■.  •' ;i  i  7  is  prepared  tn  receive 
tenili  t-  Uiv  ILHJ  fleetiit  ir!Liiii:n  -.  two  eJeelrie  water  rsrs.  fine  .'>.|jr>M 
tra'. '■llin;-  i-rane,  one  eii'lii  -  r  vr  traverser  u!:i  N.iruiin  \\  i:rl.--liii)i 
tools,  including  erection  at  .lohanneibnrg,  to  speciliaalion  No,  lu,  of 
the  consulting  tiigineera  |Me«»rs.  MordevA  Itawbnrn,  H2.  Victoria- 
street,  Loudon,  S.W.).  'ilie  apecifiootion  majr  b«  »«eD  after  Jan.  7 
at  the  Gouneira  olHiMai  Jofaaonaabvis,  and  at  Haawa.  Hoida}'  A 
Ucwbara'a  offleti,  where  tendera  are  to  be  aaot  hy  If  avoh  0. 

Tb«  IH  rectors  of  the  Oreai  fPcafrna  B^wag  Co.  invito  tandan 
for  the  ftupply  and  delivery  of  the  fbDowing  matarial  required  in 

connection  with  the  electrical  eqnipOMllt  of  MO  Bamnii^rxniith  and 
City  Uailway,  &c.  :  Steel  conductor  nila,  aoat-iion  and  atevi  nuitpa 
anti  ffuttenings;  porcelain  InaaUuog  auppoftoaod  their  faatcninge 
for  condiu-tor  raiU ;  copper  bonda,  inaiilatail  caUa  connoctioos, 
cable  teniiinalx,  b«Muling  preMoa  and  oteaaaoriaa  for  eonneeting  op 
connector  raiix.  Tendera  to  tho  Secretary,  Faddinittott  Station, 
Irondun,  W.,  by  Jan.  !!. 

Suiuli-tliiml  Corp.imlion  invite  leiiderii  for  o:)e  v«'>>udcn  cooling 
tower,  ca)'  «ble  of  i-noUni.'  the  eirciihiJing  water  for  a  sttrfni  i'  con 
deri»cr  d»  ilii  :  ::.II.(H  1  ill.,      kI,  jiiii  |K;r  hour.  Tt-n.li  rn  1  i.l.lr  •-■.ri.l 

ehxiriiian  of  Klectrieily  ami  Ligiilittii  eoniniiltev)  to  the  luwii  cleik 
(Mr  l-'ras.  M.  Itowey),  Town  ilall,  Sundurlaiid,  by  noon  Dec.  UO. 

Xriilh  Corporation  invite  temlnr^  for  nupply  and  d^'livcry  of  w,\tt- 
nieters.    Tenders  to  town  clerk  by  Wednesday.  l)oe.  2H. 

Puiluy  Corp  >.-.»ltun  itivite  teiMl«ti«  by  t>  pui.  Jaa,  30  for  under, 
ground  electri?  niiinit,  junction  boiei,  awit^-ubMrd,  tt:. 

The  I'epuly  ro«liii«slcr  Cieneral,  Mflhi.urr.t,  will  receive  until 
nuon  Feb.  7  tendem  for  the  supply  and  delivery  of  (I)  ,'i,.")(>l)  trunk- 
line  multiple  Jacks  in  strips  of  ;  tit  I,;t20  yards  of  C4-»ire  wool- 
insulated  switchboard  cable.  Speciticaliona  can  he  seen  at  the 
(tencral  Tost  (itlicea  of  Melbourne,  Sydney,  Brisbane  and  Adelaide. 
Tenders  miut  1h'  registered  m\A  .'>  poroant  of  the  groat  amount  Hoa 

to  be  enclosed  with  the  tender. 

The  agents  of  lh(:  Municipal  Corporation  of  Port  FJlialiflU  (HoQth 
Africa)  are  prepared  to  receive  tendera  for  the  foil it;;:  work!*  in 
connection  with  the  Corporation  electricity  underlal. in  j  n)  boiler 
house  plant,  (i)  ei-.;:ine  rttoin  plant,  (r)  eh-rtrieity  m1|i|iI-  i(iuiri«,  k/) 
aecuinulators  and  Imoiters.  (r)  switchboard  c  i  i  1:  .--i  1  jinrni  ,  \/) 
er.uie,  {r)\  public  ligliting,  (/il  meters,  (i)  workshoj)  equipment. 
Sp4'cltiealiaua,  i<ee.,  from  MeiKsr!!.  I>avis  ,t  Simper,  54,  St.  Mary- au, 
Loudon,  IvC,  to  whom  ten<ier«  by  noon  .Ian.  I(*. 

'Hie  i*nhlle  Lighting  OIBeai-Copfn/iiif/cn,  invitt^»  tenderx  for  tho 
er<  ijtion  and  eqni|injient  of  an  alectriciiy  Kupply  statiou  at  Valley 
k'a^  works-  Coitdniona  and  drawings  are  on  view  at  tba  Oatro  and 
Valley  8a:i  work «,  Copenhagen.  Tenders  to  the  Uinota*  Ctr  PubOa 
l.igbtiDg,  32d,  Vaatre  Boulevard,  Copenhagen,  by  noon  fan.  2tt. 

The  Conocil  of  i'ortn,  Portngal,  htvo  opaood  a  eompatition  (or 
aeonoe»->ion  of  lIiO  exclusiive  right  to  work  traiiiway.i  in  the  town. 
Particulars  at  tho  town  hall.  Tlie  eoiiipetitiou  clases  at  3  p.m., 
March  \'<  '.i  i.h  ir  Mauofl  de  Ho-  i  A  v  -  i-  [.■.•Hid".,t  of  tba 
Cotuicil. 

TENDfifiS  BBOUVBD  ASO  AO0£FI£O. 

Wandsworth  (London)  Conncil  reeaifadtha  following  tendera  for 

tlio  in«t:i)l!i1ion  of  electric  lighting  at  the  Council  House  to  the 
spei  iiii         and  under  the  .lupcrvision  of  Mr.  W.  I'.  -Xdaiux  ;  — 

W  It.  McKone  (accfpt^f)  £S81  14   May,  Calder  d  Co  HtWS  10 

Fred  Hayc«    850  10   Uooper,  N'eary  it  Co.   .HHH  10 


Uavidaon  Uroa   S40 

P.J.OalabyftCo   mr, 

'W.  B.llaxta   Silt 

Taniplln  A  Makovski   500 

Alliance  Klrctrical  Co    . .  49.> 

Uruudy  A  Coombe    4lil) 

D.  Hulett  A  Co   417  11 

Wriubt,  MelfaiKm  <k  Co. . .  17 

w.l.FQac*On.   m 

8iit)deft0a.....   m 


,  Uemingway  A  I'rltl   37a  li 

'  HaU^ury  KIcc.  Eng.  Cj.  .  870  0 

Jackson  Uros.  .    SS9  9 

-I.  K.  SpagnoIettiACOk  .1.'>j  0 

Holmes  iV- Cooper    ......  333  Itl 

W.  Wallace  ,V  Co.  ......  1 

liromley  ,V  BaUUaa  ....  ili  Vi 

.    £.  I'rolwtt  d!  Co.  i  815  15 

SiO.0and)ar*Sana   au  8 

«)Ii«a<frWam9  903  ID 


WardBtos   418    0   James  WilsoB   295  0 

A.  White  *  Co   400    0  ; 

Ilacknev  (London)  Council  have  accepted  tlie followiBg tendera 
General  Electric  Co..  ."jO.ooa  patis  of  carbooa  at  O.  7a,  prr  1,000,  and 
lO.ODO  pairs  at  Hi.  .Ih.  iwr  \  ,ms. 
W.  A  T  Avery,  lead-weighing  machine  and  liopper.  £117. 
Babcock  it  Wilcojt,  atoal  work,  driving  gear.       £111.  lAs. 


Jahatnn  A  CUlltpa,  10  an  lampa  and 
afiaoa  aantnwt  phwad  with  tba  flm. 
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SUipncjr  (Loudon)  Boroii^]i  Council  i-iic->ive<l  following;  Unuk .« 
ior  «n|l]raiMl^vW7«(  coodnito.  trongh»  and  w?«n  for  12  muni  h« : 

CmaSta:  W.  T.  Bmlty**  T«legriiph  Woifa  Ca  (acftpU-,!). 
£1,807. 13s.  41. !  9.  Kbowte  A  Cs..  Ojm.  te.  ai.;  AlUsn  OIm  Co.. 
£1,910  1G«.  lOdT.;  8itmMitlI(at1icira*0«..<l,8ie,l»i.4i.:  D»f^ 

/  ,  Mf/M  ,  1  '  .  .  r«.  Siemens  BroUicri*C3  {.le.  'iiU.I}.  £1,235. 13a.  4d.; 
<iu.  aaieinitUve.  i.i^<ilil.  id.;  J.  Kaowks  <i- Co.,  tlUll.  ISh.  U.; 
r>ou1ton  A  Co  .  UMUi  W.T.flMlqr'aCik,Sl,Ml.Ui.4d.;«o.aM*rm 

tiv«,  £l,2yo.  12s.  ii. 

Thv  Council  haa  placed  an  nr>li»r  »t  >  -rilh  Habcjck  A  Wilcox  for 
an  e-\h3U3t  stack  in  oannet-Uonwith  ilir  cvt  n-iDii  of  the  |;eaeratin(!  Millon. 

The  Lanmbhire  Dyimiitn  &  Molor  Co..  Triifford  Park,  Man- 
cheater,  have  received  an  order  from  the  Admiralty  for  the  whole 
nf  tlir  f'lrrtrfc  ii  cqTsipiiiRnl  fnr  Mnha  I'orkyard,  iiuslading  boUen. 
t  ij-MK-s,  il  \ n.i!iin-._iLj.!tiii  -t-.M.i  ri!i:ir-,  .1!  d  m  <ton, inacoofdaiiee  with 
tlie  ><|>t-citicatioii  iii  MojiiirB.  I'roeco  rariknv. 

.Ne«rly  50  linns  aubniitti>d  tcji(li-r»  fur  »li<.'  dflivery  iind  erection 
of  st  vni)  ciist  iron  water  tnnk.-t  re<|iiirt"J  fjr  th<'  lirst  (Kirtinn  of  Ihr; 
(ri,  I  ii  wich  generutinR  station  of  Lotidim  County  Council,  ami  tli.it 
ol  l;uiisoll  iV  Sons,  Leii  ester,  »t  i,'l,17.').  12s.  w.n  n<'?<  pl«il. 

IWrmoti.l-,.  >  .l.jn  i.  u)  Council  liuvc  acc^^jil.d  lli;-  followini,' 
tenders  :  Itabrock  Jc  Wiluux,  cast-iron  U>b«nd  »nd  l-alve,  Xo.  Ids. ; 
l>hillip4  &  Co.,  inn  laddm,  £13. la.;  Hn^ec  *  Slirliug.  Sin.  vtlvi, 
Ac.  £"0. 

I.l  i'i  in-lii  1  District  Council  hiive  accepted  the  tt>ndor  of  i\w  Hart 
AcciimuLiliii  Co.  for  replacing  the  storage  Lattery  at  tbeir  dec- 
tricttj  works  with  iV.  of  the  cotnpanv  *  atMuUnl  lighting  l^crila 
Jwving  a  cap«city  of  I.Wt  uinpere  haurx. 

Snnleni  fonncil  have  nccoptcd  the  followuij;  ti'ltdtlVt  — 

OoMnl  fiUcUie  Ck.  telaiMwr  ami  ba;>9(er,  tiM. 

DU»i,  EMt  A  Co.,  aiiiiiiM  and  inuun,  tljBSi. 

ChUanavV  Oa ,  aaUta.  «9,S64.  la.  M. 

Messrs.  Watnon  .V  Co.,  119,  Vicloriu  rtwat,  London,  S.W..  have 
again  *ccure<l  the  eunlract  forlh«  Kupply  of  inaulitlini!  compound  to 
the  Nftliooal  TalapluMaa  Co.  i~ 

tninf;- 

VRy  *  Fhtt  at  £08. 8i.  lor  Nnrixing  Hoslaii  Batltx  wad  Wai'hhou'its. 

Shoraditeb(Lond«ii)CduiiBa  IwftdMliM  lopurobaM  the  foUow- 
inginetenforthalr  nanJrammto  Idc  tha  nest  four  umntfaa:— 52 
B^UDpere  940  Toll*:  64  Kt-MnpemMOvblto;  80  95-MiipitraS40ToItfl. 

Wand.,4north  fl/>!v)Mii)  Ctmnail  hum  also  plaoad  m  onlar  wiUi 
MiitthewK  fi  <  I  n  an  daetrio  voDliUtinf  fan  for  ll>3  e&undl 
cbanilx-r  at  177.  M. 

hiiL'iU  CorfKinuion  Hoapitala  aonnatttoa  taoaroniend  i)i<!  acccp- 
tancL^  uf  the  tender  of  Uio  Magnola  Cintmwnjr,  of  London,  (or  tbe 
supply  of  the  ekctric  tiuob  B^atom  lothe  woioft  boapitala. 

Ulftckpool  Cmporalbm  bavo  aeodptad  tho-  tanbr  of  MoRiaoD  & 
Boeback  tat  wmnf  tba  aaDatocinm, 

Lopdott  CoQDtjr  Coniwil  hava  aooeptad  tha  (andar  ol  Waid  Bios, 
far  wiring  and  flulng  tho  fira  atation  at  tho  lale  of  Do«i  at  XldOi 

Wwt  Ham  Edneatiaii  oommltUM  bvn  aeeaptad  tha  tandar  of 
J.  T.  Rahajr  Ibr  olactno  lire  aknn  gongs  at  £141. 

■mmnn  nonoBi. 

Mi-wrs.  T.lonol  Robuisoit  *  Ca  (Ltd.),  of  Fony  Work-,  TUmou^ 
Pitloii,  Surrey,  annonnco  thai  tbey  bave  m«lo  Maaara.  I'rumpton 
sk  Pnine.  2H,  Old  (^ueni  slrtcl,  London,  S.W.,  tbcir  aoio  selling 
representatives  for  all  apparatus  niadi-  by  llieiu,  mtb  tha  oxception 
of  those  spec  ialities  for  w  hich  MessfK.  Monte  Callow  Sc  Co.  an  lol,' 
agent!i.  1  m  i  <v.-mcntii>ned  finu  will  «till  continue  to  act,  as  in  ili. 
past,  aa special  agents  for  Messrs.  Lionel  Kobin&<in  4  Co.'s  switch  Rear. 

In  connection  with  the  "Clayton"  air  coinpre.'<M>rs  and  vacunin 
puiiipH,  to  which  reference  wr>^  n^mh-  in  our  last  issue,  the  \VorlhinK- 
ton  Tump  Co.,  I.Vt,  ifm,  n  V  irL  iria  street,  London.  K.C.,  a>.k  us  to 
state  Ihnl  tliey  are  aseuts  ior  the  sale  of  tlif*c  machines. 

M.  sHrn.  \V.  It.  Masa.y  and  V.  S  .Vllpress.  consulting  enKincers, 
Z'j,  t^iii-.  M  ,\iini.  f-Kate.  Lon.iijo,  S.W.,  l,avc  di^isolvrd  partnershi|-. 
Mr.  Vineciil  S.  .MlpresH  iiifn.i     in  ■  v  ,t  he  will  c^.ntniiie  to  practi-e 
  I'     engmeer  at  'ii,  tjueeit 


at  ft  ciiusiiltini,'  electri 


.ir.il  iLj. 


SANJU9PZ0ZS8.  LIQUIDATIONS. 

Amoelto^oftha  ereditortof  tb«  Sir  Hiram  Maxim  Klectrical  A 

LuKiMnruin  t  o.  (Ltd.)  (in  luiuidailon)  Ms  held  on  Wcdneadftv. 

I'roof*  aiuoaiiiiti^'  to  AlO.Bll  were  lodged  by  I«7  oradilors,  bat  the 
chairman  Mr.  CuDy)  reported  that  tho  statement  of  alTairs  had  not 
bfen  loilK.d.  So  fur  as  the  Ollicial  Kce.iver  haul  bvirn  able  to  a&c  ertaiu 
th«  miwKOMd  debtH  ani.unted  t,)  1211  wn,  in  addition  to  lc«n  i  <,ri 
.'^HfSSJr^^^''''"**''  '""^  intereat  (f3«5>  Tbe  atsets  were  ■.iilu.  J 
at  2S7.000.  abowing  a  surplus  of  about  £7,000.  Tba  companv  was 
in-orpi.rat^I  on  May  n,  Ihxi.  as  tho  Maxim  KleclricJ  ft  Bn^aering 
I-.v|iyr»  Co.  I.ld  ).  with  a  nominal  i:apital  ol  £IOO,<KK),  tsaoioire  th«  W>l« 
tl.:M,  for  the  falc  in  Australasia,  .\lrica  and  Asia  of  the  electrical 
apphiinDes  and  all  arlicirs  maniifactared  by  the  Hiram  Uaxiin  Electrical 
Co.  •.l.U.)  and  J.  1.  l'eas«  A  Co.  (Ltd  j.   Xlie  ooiu|nu]j  waa  promoted  bj 


JuL«a  ii«  .Mi»ray,  who  wa«  also  tbs  vandor.  In  Kob.,  VtOl.  tha  ntma  ni 
changed  to  ll>«  Uiiam  Maaiai  Elattriatl  A  Bngiaaaring  0»  (IM.),  mi 
the  capital  increaiad  to  BVIS.OOO.  In  SapL,  1003,  a  Ikirlliar  ftucaaw  «t 

I'lB.OOO  wan  n.a  ie.  The  prf<-f>nl  isiiued  capital  is  XKO.SiKt.  In  Miircli, 
1904.  ihi'  cimi  iii>  r>-ii  (r  un  Sir  Hirtim  Maxim  his  patent  ri^ht*  in 
oaptiveliyin^t  m»i.  h:ni>-,  «.•■■^  iinnthi  r  cnmpnny  r  i'  Tivd  with  a  nominal 
capital  of  tSO.OOO.a'id  It  i  iirc  i  th  i  v  :i^  hl>  f 'i  i.  J       ).  [Mjablein  Bh»r»s 

The  CuAiHii^N  saitl  lie  uudarstood  a  rec  instruction  stohemc  was  uoteat- 
pUted.  and  in  that  ease  it  wooM  b*  daiitabia  to  appoint  a  bfaitatQr 
other  than  the  Orlicial  It««cir«r. 

Mr  .\i.no:i(  Hakdic,  wh"  Vm»  heen  managing  directs?  of  eh«  L-  jmptnjf 
since  Jan.  'il  last,  eaid  a  e  n  .ideirible  amount  of  oapit.tl  iia  l  l  een  eunk, 
but  the  difliculty  hail  been  i:i  n  il  having  more  capital  at  a  tune  wbea  tbr 
company's  bosiaesK  was  l  ir^.lv  mcrvasing.  Tlij  company's  proipKH 
were  very  good,  and  it  had  a  viwuitble  business  and  assets  which  ougn(  to 
be  pnraerved  for  the  benefit  of  all  concerned. 

Sir  Miiun  Uaxiu  said  he  had  put  a  deal  of  money  into  tlie  compiny, 
and  had  noe  bo!<I  s  fincrle  shsris.  M  Aitur  i  i  lli-  i.u-  .if  ri«  health  lie  hsJ 
betn  out  <)(  l^n;.'liuul  il  jrii'.g  llii'  Krivit^r  pn  ".  ut  the  cn-Dinnj-'s  ettAtence, 
and  had,  therefore,  little  knowledge  ol  Us  atiiini.  Us  had  derivvil  bo 
|>ecantar;  benelll  from  bii  association  with  the  ciinpany. 

Mr  A.  Ilardie  and  Mr.  A.  F.  Whinney  were  nominatsd  f>ir  the  pmtiOB 
of  li.|uidator. 

The  li(juidator  (Mr.  II.  E.  .Abbott)  in  the  windiu-j-up  of  tlw  El««- 
trie»l  UoKnlating ft  Lighting  K\nd.  (Ltd.i  h.i'i  been  r<.'k'!«t«d. 


Uio  Rbyl  A  rmtatyn  Uglit  Itailwny  Co,  tLtd.)    lo  b«  i 
up  Tolontarib.   Mr.  W.  Wobbr  40,  Qnann  Victnria  atinol,  Londia. 
IC.C,  ia  liqiuuator. 

Tbo  Eleotio  Inatitnte  (Lbl.|  ia  to  ba  wound  up  \'alttntAri1iy.  Ur. 
T.  P.  Wayta,  01,  Elgin-erMctni.  London,  W.,  ia  liquidator. 

Tlie  public  examination  of  Harry  ('.ukc.  I'h'clrical  engtowri 
Nonimcot,  Lougton,  took  place  ut  Siuko  on  Trent  on  Monday. 
Lial'iUtie^  xm,  detiriency  i'ii'i. 

Debtor  stated  that  be  formerly  cirried  on  business  with  l''rc<Uricli 
Smit:i  at  Nottingham,  as  the  Electdcs!  Mn-or  Siip|;l_>  V  ,  ha\  th?  pirt- 
nersliip  wai  disiolved  in  Sf-pt.,  Tii  i  iMT-.,:i m  w-v;  t  il.'  n  over  by  hiJ 

late  partner's  >on  (.^Ibirt  Smith),  and  m  he  ncglactid  to  wiihlrawa 
Itu.-irantee  which  h«  bad  givatt  to  tba  bank  ha  was  sued  for  £200,  amMolt 
of  an  overdraft  wbieb  the  bank  bad  allowed  to  Albert  Smith.  Ut  had 
practically  no  otiiar  aiadilac  but  the  bank.  Etanination  aioaaJ. 

Tlie  application  of  Max  Margowaki  for  an  ordor  of  diiebuW 
a<!ain  ctii^ic  before  )Ir.  Registrar  Umughani  on  Friday  at  lo« 
London  Haiikruptc,\-  Court.   Tho  OfSriaJ  Keceiver,  In  hi«  report, 

alluRed  as  otii'iicr  s — in.4uflicieni-y  of  ftj»set>  to  p.iy  10*.  in  the  £  to  the 
creditors,  and  bringing  on  the  luinkniptey  by  r*«h  and  b»ii«idoili 
snccuUtionft.  Mr.  Hart,  on  behalf  of  lliu  trustee  (Mr  Snlaniaii*. 
charjjeil  fraud  in  coniii-ctiiiii  with  the  bHiikrupCs  dc.tliii;;"  with 
shares  in  the  Automatic  Telephuuo  Co.  ^Ltd  tntnl  other  til  ittern. 
The  lte;'i!<te.i:  li  l  l  that  the  trustee  m  -■  j.n  t  i^peeitio. charjc', 
tjiving  date;-  iriil  ;  u  hrijlani.  .\fter  disi-'usBion,  the  hearinj;  w.i* 
further  adjo  .r^v  i  !  ■  Uin.  11. 

The  public  <!\ i:  li  iiiiui)  of  \V.  C.  licrscy,  consultini^  enginciT. 
Arunilcl-Klicet,  \V  i  ,  1  of  84,  t^ui'cn  street.  K.C..  1 1  ik  pla'--'  last 
week.    Total  liiibliitic*  tt.;)71.  Is. 'Jd  .  of  which  li.  Hi.  i* 

un»ccun  d;  assets  £22.  lis.  Sine  is,),')  d  -li'.  ^r  hul  I.j.ti  eu,'ig»d 
tu  ib>»isUug  in  the  promotion  of,  and  acting  as  luanagor  aud  dire«Mf 
of,  tbo  Eloctrical  Cab*  Motor  Car,  and  othar  companioa,  moat  of 
whith  had  been  wonnd  np. 

A  receivin-;  ordor  has  b  fi>:i  in  id  ;  n'.;  rint  Edwaid  Somaor, 
Irical  eii'.'incer.  110,  hale  .street,  Liverpool. 

Claitna  ag«in:<t  P.  J.  Murky,  fonnerly  lire  alarm  contrikeloC, 
IH,  Park-row,  Leedm  and  '215.  IVoolt  slro  i,  M.iti  h -^ter.  by  .lani* 
to  Mr.  J.  Bowling,  '22,  P.irk  row.  Leeds. 

Mr.  F,  S.  Halttiuait.  1.  Uxlurd-cuurt,  London,  K.C.,  liaii  bead 
aiipointtfd  tniM«o  in  tbe  fasnkmptey  o4  W.  B.  ts.  Wataon  and  0. 
IluniinKton,  eleetrlcbuia,  89,  ltAttevwa>me,  and  Derins- 

AKA.  flond-ativet,  W.,  Loudon. 


Plant  Wanted. -Tlie  Cowburn  Snftty  V.ilvc  Co..  Ambrose  »t.. 
West  (iorton,  Mancheiiter.  reipiire  an  old  type  n.-c.  genornlor.  Si-e 

ativerli-.  II..  -ii. 

Plant  for  Silo.— West  Il  im  l^lr  nnc  Lii-lUin^  nifl  TratinvA\» 
oommitteo  have  plant  fcr  sale,  iin  hiilmg  a  fan  <  ii;>uii-  uiid  Siroeco 
fan,  eteel  chitnne^v  ntavk,  c^iideu^iiig  act,  cAnt-iruu  tatiki>,  hot  wall, 
piping.  Ae.  FarticubiBa  rrgm  tbo  bwronieb  oloetrlcal  onipncer,  Eke- 
tricNy  Worka,  Taeker-atrvet,  London,  E.    Hot'  alao  iidv«rliseiu?nt. 

Blaettie  Fittisga  for  Sale.  -MesMra.  -i.  li.  st  itter  fi  Co.,  Corn- 
wall, buildinga,  Birmingham,  uro  ollcring  for  sale  u  largo  Block  ol 
Adininilty,  Poat  Office  and  other  atandard  pattern  latnpboldorfc 
ceiling  roaea,  tumUer  awitoboii  Ac,  all  aoitabie  for  SSO-volt  cireuita. 
Su-e  odvartbMniant, 

Old  9.0.  tuna  Bala.— Tendera  are  invitisd  for  th:  pnrAiaoof 
about  460  tons  of  gutla-perclui,  70  tons  of  coppsr,  a  i]qantity  of 
other  metak.  RUtla-pcrchii  covered  copptr  wire,  (ooi«,  elootrio  (^o" 
lamp  tops.  «c.  I'orms  uf  tender  from  the  Controller  of  tho  tSlorea 
department.  (i.l'.O..  17  ll».  Itedford  strwt,  London,  W.C.  TendoM 
by  10  a.iii.  Jan.  la.   8«e  alau  an  advortiaonient. 
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Btuiliau  for  BaXt. — MeMr*.  William  liock  &  Son,  25,  Lord- 
«tre«t,  Liverpool,  tmvo  for  Mle  a  Rnmll  electrical  mannhcturing 
business.   Sec  udvcrtigcincnt. 

Premlaes  to  Lot.  MeiwrK.  Manhall  A  Co.,  Cainobfll  Works, 
Kloke  NewinBtoii,  liavf  to  let  (M>nie  prcmisM  (ground  floor,  2,750 
•uper.  ft.)  suitable  for  a  fifciioral  engineer.    See  advertiaement. 

A  factory  in  Tentonville  (8,000  Huper.  ft.)  iii  to  be  let.  Applications 
to  Mr.  H.'Uohuo.  47'2-4,  Colodoniun-roatl,  London.  N.  See  adver- 
liKetiient. 

Electlickl  Exhibit iooi.— The  Metropolitan  Electric  Supply  Co. 
are  ort.'mii.sinj^  an  exhibition  of  electrical  sppliiinc4-H  fur  [i^jhtini;, 
power.  Iientinji.'.  iic  to  be  held  at  i'addni>;tuii  I'liblie  ISatliH,  Queen's- 
niad.  HnyMWuli-r,  Loudon,  from  Maveh  27  to  April  H,  liMk-'i,  and 
intending  exhibitor!)  are  in\itiHl  to  communieato  with  the  eonipnnv. 
Some  further  infonuation  is  uiven  in  an  advertisement  elxi-when^. 

IV'xhill  Council  have  instructed  their  electrical  engineer  (Mr. 
W.  T.  Le  Feuvre)  to  arrange  for  the  holding  of  an  electrical  exhibi- 
tion, and  a  sub-contiuittee  ronsiKting  of  the  ehninuan  lOonncillor 
Ilouglnsi,  .\1<I.  Vouiig  anil  ('ouneilli)r<i  I/onKman  and  Pnton  has 
beon  formed  to  *ii|H'rvisi-  the  arraiiccments. 

ElccttieaUy-dii«ct-diiT»  BpiBBiag  rramof.—Tho  Alliance 
Kleclrical  Co.  have  forwarded  an  illustrated  pamphlet  desonbing  an 
appliration  of  electric  iiiotorii  to  direct  driving  of  spinning  friuiies. 
The  company  recently  carried  out  an  installation  for  the  I'uley 
Krake  Co.,  and  the  results  of  te»t.s  mntie  by  Mr.  W.  H.  t'ook  on  this 
plant  are  embodied  in  the  pamphlet.  Thene  tests  showed  that  the 
power  taken  increoEcd  almost  directly  ait  the  spi^d,  and  not,  as 
generally  assumed,  as  the  square  of  speed.  For  two  frame.i  the 
countershaft,  without  belts,  took  0  48  K.ll.r. ;  with  bells  on  loose 
pulleys,  the  power  tnkin  was  2"1.1  K.n.l-.,  this  latter  figure  being 
e<lH»l  to  the  power  recpiired  to  drive  three  frames  of  d'i  spindles 
each  aiul  gearing  at  S.aOO  revs,  per  inin.  by  the  direct  driven 
method.  Another  important  point  was  the  regularity  of  speed  of 
the  spindle,  wliich,  during  rep<'ated  trials,  was  never  found  to  vary. 
This  is  quite  contrary  to  what  is  found  with  belt-driven  ring  frames, 
since  the  tension  of  the  belt  may  cause  a  variation  of  as  much  ns 
LIKXI  r»vB.  p«r  min.  The  directly  coupled  utotor  can  be  so  arranged 
that  when  the  cop  is  full  the  fnime  is  stopped  automatically.  This 
method  of  driving  is  also  claininl  to  be  very  much  more  cleanly  than 
older  and  less  eOiciont  methods.  The  pamphlet  contains  many 
interesting  items  relating  to  these  tests,  and  will  be  read  with 
interest  by  those  engaged  in  the  spinning  in<)ustry. 

Oatalogtiei,  1K--  -V  handsotnc  cataK>giie  of  electric  light  fittings 
has  \nrn  iKiblishrnl  by  Messrs.  .1.  M.  Poughty  iSt  Sons,  214  'i'i'i, 
St.  .lolni xtrcet,  Clerkenwell,  London,  K.C.  These  goods,  which  are 
very  varied  in  character  and  design,  are  tiianufnctured  at  the  finn's 
works  at  Itirininghaiii.  There  is  an  excellent  assortment  of  pen- 
dants, stauduriU,  hand  lumps,  sunpeusion  fittings,  electroliers,  Ac. 

Messrs.  Kna-st  F.  Moy  il.td.l,  Camden  Town,  London,  N.W.,  have 
issued  particulars  of  switch  fuses  lor  pressures  up  to  .'iOO  volts. 

m fitted  iu  watertight  cast-in.u  canes, 
as  shown  in  the  accompttnyiuk' 
illuhtratiun.  The  boxes  nn'  fitted 
with  two  No.  104  switi-lt  fus«'S. 
separated  by  a  stout  slate  parli- 
tion,  the  sides  of  the  boxes  tK'iiig 
^  also  lined  with  slate  and  the  liil 
and  ends  with  a  thick  iiistdating 
mnteriiil  to  prevent  the  fuse  from 
nrciug  to  the  case  when  it  blows. 
Condensers,  vacuum  pumps  ami 
exhausters  arc  catalogued  by  the 
l>eano  Steam  I'ump  (;o.,  Holyoke, 
Mass.  r.S.A.,  in  a  new  list  just 
MoTs  Svilch  Fuse  in  publisheil    .\  mass  of  iiiformatioti 

Watertight  Case.  is  gi\en  in  the  (Mimphlet  cuncern- 

ing  these  machines. 
Some  further  particularsof  the  wood  electric  fittings  manufactured 
by  .I.S.  Henry  (i/.il.i,'2H7-2!ll,  Old-street,  London.  K.C,  are  issued. 

A  revise*!  list  of  U.K.  type  continuous-current  motors  with  new 
ty|i«  end  shield  and  perforated  eMelu:<ing  co\-er  is  issued  by  the 
Uliodfs  Klectrical  Mfg.  Co.,  70-71,  Bishopagnle  street  Within. 
London,  K.C. 

.\  now  l^'li-phone  list  (No.  216),  showing  further  reductions  in 
tclephuni-  instnnnenlx.  is  being  sent  out  by  Folk,  Stadelmonn 
4  Co.,  H3..S7,  Fiirringdoii  road.  London,  F..C. 

Messrs.  Cieorge  I'hilip  Jc  Sons,  !t2.  Fleet-street,  Ixindon,  E.C., 
have  ready  a  new  Ust  of  maps,  globes,  models,  &c. 

The  Electrical  Co.  have  ready  new  slicet  lists  of  ceiling  roses,  (u»o 
boards,  wall  stickets  and  plugs,  "  IdenI '"  candle  lan>ps,  Ac.  Tlic 
sheets  arc  illuslralud. 

.\  comprehensive  li-^t  of  steel  conduits,  Ac.  is  iisued  by  the  New 
Hrotherton  Tube  Co.,  comprising  some  new  designs  for  watertight 
work  in  conjunction  with  the  company's  speciality  of  solid  dra  wn 
tabes. 


The  British  Thomson-IIouBtan  Co..  in  pamphlet  No.  177  just 
issued,  treat  of  rhenstatic  controllers  and  resistances.  A  number  of 
effective  illustrations  of  this  type  of  controller  arc  shown. 

Oalendan.  DiulM,  Ac.— The  Eastern  aiid.\ssix'ialed  Telegraph 
Companies  have  again  issuer)  their  neat  and  servicenblc  calendar, 
diar>'  and  memoranda,  which  has  been  published  regularly  for  some 
years  past.  I1ie  chronological  events  set  out  in  llie  calendar  have 
been  brought  up  to  dale,  and  other  iuformati<m  given  includes 
telegraph  tariffs,  stations  where  telegrams  are  received,  and  a  com- 
prehensive map  of  the  cable  communications  of  the  world. 

Mcsirs.  Coclin»n  &  Co.,  of  .^nnan,  Scotland,  furward  a  neat 
hatiging-[Mid  calendar  tor  1005. 

Export!  of  Electrical  ApiMtratu  and  Matctial.— The  follow- 
ing lirit  gives  oiftcial  particulars  of  the  exports  of  British  manu- 
factured electrical  apparatus  and  material  (including  telegraph  and 
telephone  wire  and  materiats.  but  not  including  electrical  machinery, 
which  is  not  separately  specified}  from  Dee.  14  to  20,  with  the  porta 
of  destination  : — 

Africa — .Vtcxaiulria,  £'153  (iDcluding  £101  telegraph  material; ;  Bona, 
£182  ;  Cape  Town,  £2,^53  (including  £84  telegraph  material) ;  Dorbaa, 
£3,0:iA;  East  London.  £.Vs2  I inclading  £lft  telegraph  material),  ^r^r^n- 
(iNd— Boenos  Ayres.  £!H'2.  Atutralaiia- kie\nU\«,  £'J4  ;  Auckland, 
£1AS;  Brisbane.  £5ii;  Chrlslchurch,  £:i7  ;  Lyllleton,  £'i5H;  Melbourne, 
£710  Itelegraph  material)  ;  Ouuo.  £»»;  Perth,  £**;  Sydney,  £l.a56; 
Wellington,  £1X3  /l»/(;ii<»i— Ostend,  £18.  firri;i;—Itio  Janeiro.  £835 
(including  £8<)0  telegraph  material).  Burma  Kangoon,  £17.  <'an>»fa  — 
KL  John  (N.B.),  £7.  IVylon— Colombo,  £3-1^  (including  £3U  telegraph 
materiali.  China- Shanghai,  £201,  ^raiK-r— Boulogne,  £10:  Patis, 
£191.  (.Vrmflny—Bremen,  £2flO-.  Hamburg.  £1H<)  linoluding  £  ICO  tele, 
gtikph  material).  (Hbraliar,  £24  (including  £<i  telegraph  mateiiali. 
tfoUsnd— Amsterdam,  £1.hO')  ;  Flushing,  £1N.  Horn/  Kunij,  £104. 
India — Bombay,  £S45  ;iDoinding  £.S4  telegraph  material);  Calcutta, 
£1.934;  Madras,  £31.  /r>ijy— Leghorn.  £S99.  J<ipuii—HioRO,  £1,155  ; 
Tokyo,  £400  ;  Yokohama,  £m'.).  italia.  £K>.  .Vauriiiut,  £18  (telegraph 
material).  Ituuia-St.  Petersburg,  £4*l{>  (ioeluding  £440  telegraph 
cable)  .S'i.im -Bangkok,  £18  .s>.n>i— Huclva,  £-.'0:  Madeira,  £110 
Siraitt  SetlUmentt ^i'tnung.  £'J38.  Sir^ifcii  Ciothenburg,  £33.  Total, 
£1H,7A2,  against  £1V,001  iu  the  correepondiog  week  last  year  (Ueo.  16 
to  22).  


COMPANIES'  MEETINGS  AND  REPORTS. 


India  Rnbber.GnttaPerchaftTelegrapha  Works  Co.  (Ltd.) 

The  forty. first  ordinary  general  meeting  was  held  on  Tuesday,  Major 
Liosaud  l)AKniN  presiding. 

The  CH.MKM.\N  iaftfr  referring  to  the  atnenoe  of  their  chairman, 
the  Hod.  Henry  Ntar<.ham.  in  Japan,  where  he  was  doubtless  doing 
all  that  he  ooald  to  forward  the  ooniiMiiir's  intereelsi  regretted  tliat 
he  bad  to  move  the  sanctioning  of  a  dividend  on  tbia  occasion  which, 
though  a  fair  one  as  dividends  went,  yet  was  about  one-half  of  the 
amount  that  the  oompany  had  been  accustomed  to  distribute  among 
its  shareholders  during  ths  last  'M  years,  and  half  of  the  average 
of  thu  rate  divided  annually  since  IxtX  The  board  debated  as  to 
whether  they  should  pay  the  usual  10  per  cent,  in  spite  of  the  small 
available  balance  shown  in  the  profit,  nnd  loss  account,  bat  although  fully 
realising  the  inaonvenicnc«'  to  the  shareholders,  they  decided  that  it  wotild 
be  in  the  best  In  tcrrst  of  the  oompany  not  to  do  no.  Several  rrosons  induced 
them  to  adopt  this  resolution,  and  so  far  as  he  could,  without  disclosing 
trade  secrct-t,  he  would  endeavour  to  show  that  the  dtciaion  was  a  prudent 
one.  Ths  present  price  of  raw  material  was  very  hinh,  raw  indiorulibrr, 
amongst  others,  had  reached  quite  a  phenoiii«nai  price. some  .HO  percent, 
hieber  than  the  highest  it  had  ever  reached  before,  and  twice  the  price  at 
which  it  has  been  sold  at  a  faiily  recent  date.  In  a  market  of  this  nature 
and  in  its  present  state  it  was  iinite  impossible  to  pre<lict  the  future,  but 
if  this  high  price  should  continue  and  show  lome  steadiness  they  would 
doubtless  be  permitted  by  their  coui|i«tltors  to  charge  higher  prices  for 
the  companj^'s  productions  Tlir  trude  had  some  10  days  ago  agrMid  lo 
advance  selling  prices.  Thiit  ailvance  would  not,  however,  i>ul1jce  if  the 
price  of  tlie  raw  material  should  not  show  a  considerable  lowering  in  the 
current  year.  The  development  of  a  new  line  of  business  was  progressing, 
and  the  inevitable  expenseii  ounnected  with  sucli  dsvelopment,  tboagh 
iliminishing  —were  still  very  heavy,  and  had  made  serious  inroads  into  such 
reserTC  as  was  applicuble  to  this  pnrpcso  and  also  on  the  year's  revenue. 
Moreover,  incrnued  vigilar.ec  smi  great  prudence  were  necessary  on  the 
buard'K  part  on  account  of  the  ever  incmasing  though  only  too  often 
ephemeral  competition  to  whioh  their  productions  were  sabjeoted.  If  one 
looke<l  round  for  competitors  of  .HI)  years  af^o,  few  were  to  be  fonnd,  and, 
while  the  competitors  of  'JO  years  ago  were  naturally  more  in  number, 
many  had  gone  undiT  in  the  struggle  for  existence.  Local  taxation 
was  another  point  which  industrial  undertakinRs  should  always  have 
in  \iew,  and  reference  should  be  made  to  it  on  every  occasion  in  the 
hope  that  frequent  repetition  might  lead  at  leant  ta  the  eurbin^  of  an 
exlraTogance  which  was  undeiminlnK  the  manufacturing  iuterest*  of  the 
conotry.  So  far  as  the  question  affected  them  they  ho|i«d  they  had 
reached  the  limit  iu  West  Ham,  where  their  Silvoiumn  works  were 
situated.  Their  ratioK  there  had  reached  no  less  thau  10s.  2<l.  in  the  £. 
By  the  nearest  estimate  they  could  make,  the  board  believed  that  the 
I'stalilishmcnt  of  the  works  in  that  district  brought  in  from  £4-5,000  to 
£50,000  per  aruium  to  the  corporation— an  amount  about  equal  to 
the  average  earnings  dlstributi-d  among  the  sharrholders.    This  uas 
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kn  IUn«tr»vi:>i>  of  tlii-  liii'.pulii.  ?  unj-r  whu  h  thi  v  traded.  Through 
BO  mvnfin  of  vrara  their  n«t  prntit  hA<i  not  gresllj  ineteatad  but  tbe 
awniit  «t  iMMBMi  Ihqr  kad  btw  obNieA  to  to  ia  onlw  lo  mtiattiia 
fhb  poMtioa  hMA  tuii  to  b«  iacrMMd  tl  tawt  fonrfoU.  thtf  eoaM 

noi  allow  themaelvea  to  think  that  they  cootd  kIvajh  pick  oot  tn«  f;ooil 
thingii  tnA  la?ave  the  had,  and  tli«j  could  only  hope  to  keep  a  gooil  tvenge, 
an (i  t»iis  fhr  hoard  believed  hail  li««n  Uie  i-'ise  lor  rnirrv  rsars  In  lhs 
ijirfit'cn  of  '-'MravaKnom  against  prudancf  Ihs  l>"j.LfJ  >v  i:il  l  nrn  •■"v 
cuonsel  the  latter,  but  the;  believed  that  Uieir  actloaii  jiroved  that  eiiHii  i- 
nMnli  iwnf  >i  wMi  will  mrir  thiop  Mad  on  ootMlMW  at  a  law  and  at 
eMnilmMriik.MtotUtllMiyBtiitnoteotoTiMidlhMrii^^  They 
wer*  developing  a  new  bii«inci«i  whloh  mixht  prove  profltoble,  but  on  tlir 
other  hand  might  involve  lo«».  This  dovelopment  waii  within  their  meanB 
and  the  BostJ  hopcil  for  ^n— »i5  nr  thry  wuld  not  nadertalce  i1  In  the 
tneantltiio,  iiiri»e.rr.  tlv?  l.^ii'J  wciv  nf  ;>p,iiion  that  under  tli''  [irtrtn. 
etfeumirtano«i>  it  «*!  uawiae  tu  unk  tii«  aaareholdcrE  to  aaoction  tb<!  pay- 
maiol  a  larnar  diviilend  than  r,  per  cent,  for  tktjmt,  B»  BOfM  tM 
■doption  of  the  report. 

.Mr  nKdIlGE  HKNOKltSON  lecondcd  thp  moticm 

Mr.  H  C.VHL'!S  WILSU.V  urfied  lhedir€<  tr.rs  to  pay  ih.  Iiit  li-  h  .  1.  r,  1 
to  which  llie  itharehnldi<»  had  tieen  nccuiitonieJ  for  <  >  maav  yfarn.  t  i>r 
2}  yearn  the  dividend  had  bnon  maintained  at  less  than  10  per  nmt. 
even  in  year*  when  that  dividend  had  not  bt^on  actaally  earned.  He  wai 
afraid  the  directors'  action  would  resall  in  a  permanent  reduction  in  tbo 
vului'  of  the  thares. 

Ir.  ri  (I'y  till"  f  H\Tf;^^^V  t'xprexaed  hi*  keen  regret  that  the  boanl  hiwl 
f.  :t  It  in'i  j  i.  ,rv  I  I  rnl  i  v  the  dividend.  The  money  tlvit  had  boon  put 
itiUt  buiiiiin^,  machinery,  <(c  ,  bad  been  taken  out  of  the  profits  of  the 
past  year,  and  had  not  tliat  p3licy  boeo  a1opt«l  additional  capital  would 
hi\i  had  t:i  be  raisiii.  Had  they  done  the  divijenin  in  the  pitt  would 
Imi*  bMn  nraeb  kwier,  but  what  wjuld  h!kVi-  b^en  thfif  p<iiti»n  at  the 
pnmit  IbM?  Wwt  the  reserve  fund  rcprenrntcd  by  capital  tlie  dividend 
at  the  present  lime  wn'iM  pr  'h.i'^lj  tj.-  onlv  "2^  j'l  r  i-.pn*  Th"  sh!>.r«>t'..iHr>rB 
were  not  iji  a  n""^''  pM'iti'jn  ti  ji.du'?  of  'l^  ,ii  boa!  m  "ht  in'.oi  t -1  -  af 

the  enmpany.  The  direettiti  bad  resisted  the  temptation  to  keep  up  the 
diviil<inds,  but  after  ealm  and  careful  qcliberation  the  board  had  came  i  t 
the  conclusion  not  to  pay  a  hizher  dividend  than  5  per  OtM.  Tbo  board 
had  hi^pea  for  tbe  future  bat  only  hopc«.  The  cost  at  ttM  HMUotUI  was 
now  £MI,000  more  than  last  year.  The  golf-ball  trade  had  been  lost 
th-oujjh  a  clever  American  in  .  t'r.*ii  ii  ."»n<l  the  boanl  were  now  working 
v.>ry  hard  to  get  liaek  that  !i  I  .  1  Tin  ihanholders  mu<>t  trunt  their 
director*.  A  raanufai  iiiring  bu^inciw  muot  utbai  go  backward*  ot  for- 
ward*.  If  lb*  directors  had  aot  fallnntd  tha  poUcy  trhisfa  tber  had 
followad.  tha  aampany  would  liava  drifted  into  tba  pmilion  of  a  IvinM'- 
e'asa  ooocern,  with  the  pemtanent  payment  of  lower  dindcnds.  With 
regard  to  tbe  lattire  be  waa  hopeful,  pronded  that  local  taxation,  the 
general  trade  of  the  country,  and  the  prii>e  of  nw  material  did  Dot 
asHume  m>re  unfavourable  nkjn  cti 

The  rA-iolation  was  then  <;iii  rit-l  uaaakuijusli. 

Til.  proceedings  then  (eiitiinated, 

ABO  LAMPS  (LTD.)  -The  directors'  report  lor  tin  >f  nr  endf  1  July  31, 
prexented  at  tbe  meeting  on  Wednekdny,  stated  ihi:  tin  ,;roi :.  iimlii  w»« 
i:r>,ir,>,  compared  with  1:3,83^  for  the  previoas  year.  After  paiyment  of 
all  management  expenses  and  sobstantially  deprcAMillK  nachinDry  and 
plant,  the  narplua  was  £l,2t3,  compared  with  K'i.tXt.  Owing  to  deprci- 
sion  in  tbe  electrical  trade  during  the  year  the  t-irnover  Huflered  to  the 
extent  of  5  per  cent ,  but  i>rico»  had  l>e*n  very  cnnslderalily  reduced, 
chieHy  iluc  to  the  keen  r'tmpetition  created  l>y  the  Briti-h  in«r!;eS  liritig 
floodi'il  With  ohtHp  .SiiKrican  and  Continent.il  licnp-  I'.v  rr:>iiin  nf  Uie 
new  patent  referred  lo  in  the  directors'  last  repoit  and  other  improve- 
racnt«  of  nan  laomt  4«k«.  tta  dinclan  h«pa  tp  aaaBid«caht)r  ianaaw 
the  pmiiu  ilk  Iht  aamni  jmtr.  The  aoDitracttoB  of  Ibe  lamp Ind  been 

i-implitic<l  and  tin-  coiit  of  niunufiicture  reduced  HuaiDcii^  lelntionv  with 
the  engineers  o(  ccirpt>ratioii«  and  orlian  and  rural  distri<".  rmncih 
had  been  fnrll-rr  ejtended.  The  action  coinmcnccd  in  if-^i  ?i 
r.i(>3,  again-t  thi'  .-ompanv  hy  ih«j  .Sandus  Arc  Lamp  A-  ctr^  l.i^^  t 
Co,  (Ltd.)  had  not  yet  been  liaaliy  disposed  of.  The  pu-s'tion  ^Itu 
data  el  thaiaat  lapaftwa*  that  the  judge  bad.  with  the  impMilion  r:f 
lamt  fateorahia  to  thl*  company,  granted  pc-nnissioa  to  the  Jiiniliii' 
Company  to  postpone  still  further  '.In  Iri »!  t.  i  nHljSclheni  to  nmend  their 
patents.  In  January  last  tbey  I -^ii?  <i  u  inni  of  the  ulterations  which 
thev  applied  for  liberty  to  make,  and  in  .^iarch  a  Mr.  Ilolford  lodged 
olijet^tions  to  the  amendments,  wfaieh  bad  tbe  effect  of  hanging  the  action 
up.  In  May  the  s<il)citun<  for  the  Jandua  Company  approacla-vl  Ihi-  com 
pnoy  with  a  view  t^atay  the  proceedings  upon  term^.  'i'h«  bo»rd  dwlincil 
ill*  proposed  term^.  and  mad«r  a  coutilr-r  prnpotal  to  which  no  reply  was 
rewivcd  till  August,  when  i»lsitili<f • '  <:(i' on'or  ■  inii-ri'i*-  I  that  tbe  terms 
RTiggrsted  were  ri  t  ;ir_':  .-jLlSI:  in  t;i.  ir  cln.-i  -  In  Novoriihrr  .\re  Lamp*! 
(Lild.)  Mioaeitfully  applied  foi  the  restoration  of  the  ca-'e  to  the  liiit,  ainl 
avai7  altort  Tfwad  M  inada  to  ^t  tbe  aetion  rought  with  the  least 
delay.  Tii*  dinclOn  bad  not  ebarsed  tbe  eoit  of  the  aeiion  nguinst 
revenue  ;  a  pro  port!  OO  Miareot  wm  payahic  t>y  plaintiffs  under  the  teTiri'' 
impo«<-d  by  the  Coati  io  Nov.  I'.iO'H.  An  int  'nm  dividend  at  the  rate  oi 
■  prrri".  p«-T  annum  »ai  [declared  for  the  first  half  of  tie  jcar.  aad, 
.  i  ll  th-  .  «a^  a  bilanc^  of  £l.lr,s  at  rr>'dit  of  rvvcniie  atM  eipnidl- 
tut«  B<^>.'uunt,  it  wa«  iKil  proit^ed  to  pay  a  Cudher  diTtdeari. 

0»tham«i<i>n  of  the  eiiiuaian  (Hr.  C,  Wiitiannau  Milae)  th*  itport' 
aadaaeoant*  wtre  ni>proved. 

■unciiaonic  railwat  oo.  (l«D.)-Tbt  nnatt  lar  Ibarau  «nd«d 
Sept.  90  ilataa  that  the  gross  reodpti  amounted  to  m,HlS,  aid  ex- 
penditure to  i;l7,'.'7'.»  lit-  a  net  profit  of  £13,.'>3fl.  After  addin; 
balance  from  last  ye  r  t  <  ''  '  )  and  paying  preference  »lMrt'  di>iilend 
then  remains  to  be  carried  f  orward  During  Ibc  year  a  large 

aautant  had  boaa  Mftai  ant  af  nvaiioa  ia  miaing  add  haUaatlpg  tha 


DoDglas  and  Laiey  track,  and  a'-o  ih"  -^naof.  ll  Mount.L.n  track,  and  tbe 
whole  line  bad  been  kept  in  a  goixt  tinie  M  roptiir.  I  lua  oapital  Bocoaat 
Iharahad  been  ctpended  during  the  year  VM.ili  in  the  eomidetiaa  III 
tha  aaw  geooratirig  plant  and  o^uipmeot,  on  rollios  stock,  tbe  MMQtn 
vt  oatahada,  looda  afcada  and  athar  irariiB.  £1,000  had  alaa  btw  M 
aatda  eat  el  nvanm  tewavda  lantwal  land. 


HEW  0OVP1VIB8,  LIENS  BBOItmiD.  fa. 

NEW  COMPANIES. 

ABEEAVOH  DISTRICT  TRAMWAYS  SYKD.  LTD  1  i-^?,'*"'!. ' -Keg  Dec-\ 
capital  £'J,00(i  in  il  phnr^v  t;:.  Ajiplv  (or  pt i-ionil  ijrdcr  or -Vet  of 
I'arUament  a>ittion«iti|;  iliii  cousiruciiuu  ul  au  t:li.-,:uu:ailiy  eiiuippcdtrun- 
■mtj  ia.  Aberavon  and  Mari^am  <(lbku> )  and  i-lsewber*,  lo  eooftruet  *> 
*«(]nlTe  any  tramways,  building*,  plant  and  •"piipraent  and  to  maiataiB, 
(!evcl-ip  nrjrl  TA-^irlc  iiiic  lli  ;;  '»(lioc.  .\rliDgton  chamhcn,  16.  Cu:ii- 
iinT-_  aI  -'.r.:''.,  N*"^purl  Mon 

AOTOJIATIO  ELCOTRIO  CO-  (LTD  ;-->>"t7,)  Hcg.  !>•:.  Ifi.  capiUl 
£l.tXH'»  in  £1  shoTfii,  Ui  carry  ou  the  in.  in-,  :  of  suppliers  of  light,  lint 
and  p3W«r,  eanicrsul  passenzaraaod  goods,  maoufacltuars  of  lelephoite!. 
t«lftgia|)M,  dfiUdHa,  aeiininaJatan.)MnjM  aad  mH  Mftaata  t  u^d  io  eao- 
neotimi  With  tha  ganetalioa,  aoanmalallaB,  dtatcnullao.  supply  and 
employment  of  eleetfiailr,  ACL  1>.  I*.  Chahaafa la  lint  maaaaing  director. 
H'g.  DiBee.  13.  St.  JabBl'lao*,  Ll««rpMl. 

CHECSKOOBAM  UHITBI).    i  )  -UeR.  TVr.  fi  ,  capit  il  £4i,.iOO  in 

i  1  ^h.iT.  ■  I  I  .i  li'pi  an  agreement  and  to  cjirry  on  the  bu»in««»  of  maiia- 
factorers  of  and  dealem  in  m»obanical  and  eleetricjil  applianees  for 
registering,  indicating  and  other  purposes,  makers  of  turoMiles.  gatMi 
licketa,  ohe(!k.<!,  pirforatiiig  anl  xtuoping  preutfi.,  ejolsct  makers, 
Fint  director*.  A,  Cobto.  A.  ColUut.  \V.  Stark  and  A.  I'..  Wells. 

DOBOBEBTEIt  It  VXSTUCT  ELECTBtC  SVfPLT  CO.  (LTD  ;  i><3.83«.)- 
Ileg.  I>ec.  1.1.  capital  ll.OtX)  in  £1  shares,  t"  constrtu-l,  lay  down,  estib 
lish  and  maintain  cablen,  wires,  lines,  accumulators,  lam)U  and  worVi, 
and  to  carry  on  tbe  busincus  of  electricians,  eleel-i  -  i'  unl  c.  n«-ra!  eivji- 
neera,  suppliers  of  electric  light  and  pjwer,  trauiw.iy  propn  tor-  ^  .,  ia 
Dorchester  or  clsenbcre.    Itrg.  ollicc,  11,  Cart«ret-*tie«.t,  WeslOikiiiit^r- 

KBAMOS  LIKITED.  (x2.a>9.^  lieg.  Pec.  l.t,  capital  £4,000  io  £l 
shares,  to  uoiulre  bu>tll«»»  of  U«tb  Eleutrti:  Mfs,  Co.  (Ltd.),  to  adopt  ae 
agreement  with  li  vott  KianMr,  and  to  oanry  on  tn*  bosiuwM  of  meotaanial 
and  eleetrioal  aneineMa,  ntannfactaran  of  and  dealer*  in  electric  tad 
other  motors  ond  engine-').  Ac.  The  subscribers  arc  H.  von  Krsiiier, 
engineer,  J.  H.  Hrown,  electrical  engineer.  J.  Wolff,  electr  cal  i  :i|.n-w. 
M.  Wo!5,  -'nLorn'or,  Mr-  R  1!  von  Kraiscr,  Mitu  f!.  C.  Snii  in;-*  aod  .S- 

Parkhill.  ;,.  rV-l,Ta.il:  I'.njon™  :  ::o-  \S  i.r,,   ,  '.VoiO.io,  lJ»th. 

SaROrjHIRE,  W0BC£&T£il8BlRE  *  8TAFF0ai>8HIKE  STUD.  (LTD) 
i  -«'i,!<iif'<.:    Ung  Dec.  IC,  capital  £10,01)0  in  £10  Khareii,  lo  ean?  on  bnu- 
ness  of  prodttoeris  auppliers,  bujer*.  AvUera  and  user*  o(  alectriedciUfO. 
engineen,  natal  and  wnad  •enaM.  bbwIb,  lailiray  and  ipmiuj 
^rietora.  oontracton,  Aa.  Bqt  oBiM,  SI,  Vjataria-alwiBt,  WailmlaiMfi 

MORTQAQBS  AND  OH  JLROES. 

CBISWIOX  ELKCTRICITV  BDPPLY  CORFK  (LTB  i  -Usuf  on  Nov.  li. 
of  £'ii>:)  debentuieH.  part  of  series  crc-,%ted  Nov  '2,  rjUO,  an  1  co.^  n  1  l>y 
dtfid  ul  Mansls  ln\H,  to  te«are  £M.OM.  obargtii  oa  company's  aodi-;- 
taking  and  MOPMVi  imant  tad  ftituie.  iaalvdUK  naaaPed  eafiialt 
Holder.  W.  s.B«Mtt.  So  tnisteH.  Pwvimljr  iMuel  ol  laint  sarin, 
£,i;t,ooo. 

DDNDERLAJID  IROIir  ORB  00.  (ITD.)— Trait  deed  rcjr  Dec.  10  t>r 

£'2I)I)  IIIHI  Ci  per  cent,  tirsl  charge  ■■'Mre  «!  «•!:  Tiii  t-ies  LirJ 
Ann^troiig.  Sir  D  Dale,  liiirt  ,  ami  -i  1    .M^i  >-ii;i.,l  .  ;i  all  i»st*t« 

iind  tt'nl>»rtsking  Ipre8«nt  and  future;,  includiii^t  uiu.i  tinl  capital  nnl 
v.,ii: n-  :  in  l  .,  tem'mcnt.H.  Ac  .  in  Norway. 

PaiXCR.  MACLEOD  *  CO.  (LTD.)— l>cbeatur»  dated  Dec  li,  I'JOl.Ut 
secma  £100,  cbargad  on  oompaor'a  nndaitakiaK  aad  pie|i«rtar«  pna*"^ 
and  (otnre,  iaalndiap  nncaUcd  <a|iital.  baa  been  icgiilartd.  OiHdtr.  I. A. 
Kkr.inff^.'.t  V^Untim. 

BARTLBPOOL  montnr  TBAMWATS  oo.  (LTD.V- Pattieular*  ci  » 
Bcrii-s  of  debenture*  creotcd  by  res.olution  of  Nov.  iMI.  I'JiH.  securing  »" 
amount  eijuul  ti)  half  issued  fhare  cnpitol.  have  been  filed  pursuant  ti 
sec.  U  (*i  of  Uompauies  Act,  190tt.  I'foperty  charged,  company'*  iiiid<i' 
taking  and  propaity,  pmcnl  Aod  tatin«i  ladodinii  mwallad  aaplla).  Ke 
trnsti'fcs.  ...  I 

UVE^Oia  BUCTRIO  CABLE  CO.  (LTD.)-l)ehenlUTe  dated  .Deft  % 

10t»l,  i>  sw'Urn  »i-tch  "Um  ,not  itcudinir  t'fi.OriO)  m  may  bo-for  thisl 
I»e4ng  owing  lo  holieis  in  rc«pr,  t  of  any  lubiliij  olber  than  that  fw 
onlinaiy  incTithly  trading  otcount  ha^  been  nglssered.  rropi^il) 
chnv^'i--'.,  >' Tsipan'r-i  o!i  !■  it  4:-ro  .md  (irop.'ity.  present  aJid  fulorv, 
M,.  Ill  :    o  nn,.  ill.M  ,  :i|  0  .1     llo.  1. !,,,  I.iu-rpRil  liuLbcr  Co. 

FRISTOH  OH  SEA  ft  DISTRICT  ELECTRIC  LIGHT  «  POWER  CO  (ITO-K 
IfsKc  on  iHe.  8  of  l.'itlO  .')  jicr  ,  cnl.  de^Milun  v,  part  ol  series  ere*l*d 
May  7,  IlMi;t.  to  secure  £i,<A)lj,  ohaigcd  un  compojiy's  undertaking  aad 
piriifart;,  present  and  fntma,  iaalnding  uncalled  capital.  BoMaia,  W. 
Webstar  and  Mis*  A.  A,  Uftckaj-.  No  tnistocs.  PravioMlj  ii*Ded  ol 
fame  leriea,  £llJiOOL 


TIEMNA.  The  undertaking'  of  C>:ei]u  Ni,<,.l  .V  Co..  of  Kaiserstra^se. 
Vienna,  hiw  bc**n  c  onvert*'*!  jiit'j  a  .'imipunv  vvith  a  t-afiitai  of  4.0(K>,OOl)k. 
It  ia  proposed  to  bnild  new  woika  and  to  exploit  tbe  Eanpeao  patent* 
arhiali  tba  eaou|iaB7  heM  bom  the  Westarn  Biectiie  Oa.  ol  Cliiaago, 
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■EMORANDA  (Deo.  S3).— B4U]k  pdT Otni  (itoooAlkril  21.  19(Mi. 

PriCfl  ot  Kilvi>r  'J-;  li.  (wr  C.7  Condolg HH— 881  lor  iDOOej.  Hi^J— HH}  for 
■ecount;  pt  r  i  rni  miiiuiijt  ti  s7l  — 8''<S.  CoDEoli!  I'dy  I>RT.  Jim.  .I.  Sioclm 
and  Shares  ConliDualign  iMji,  1>M.  SHdod  Jan.  II;  Tiekal  Dvrit.L>dv.89 
and  Jdn.  13:      Daju.  Dm.  W  ud  Jn.  U;  SIimn  Otof-vm 

Odjm,  Dm.  27  dod  Jan.  10. 

BATH  ELB0T«IO  TBAICWATS  llTO.)  Th»4imlorB  have  .ieciarcd  Iho 
dividetiil  on  th«  5  per  cent,  cnmulative  preftrfBt*  haruii  to  Dec.  :U, 
1003,  pajdWe  lUiia  Ut)  on  2'.Kh  ir.sl 

IODMmiOOTB*rOOUt  lUCmCiry SUPPLY CO. (LTD.J  -Wilh  rtgu^l 
to  OwiMM  ot  ^€M  Mdiniy  •hMW«l  «U  OMk  wiriah  wan  taMr  eOmd 
to  tbo  ■hanhoMm.**  Iota  that  tb*  Imwwh  mbMriM  tar  Mm  em. 


All4>tmeDt  lettefs  havd  been  peeled. 

BUnSB  BUOTBIO  TBAOnOM  00.  (LTD  >— The  dire«tore  bdve  declared 
Ibe  umbI  iaiarin  dividand  on  tha  Ardioary  ehana  at  the  rate  o(  0  ixr  ocnt. 
p«(  MBHi  loctta  haK^ywr  andadBapi.  so. 

OOBTA  WCA  BLXOTMC  UOHT  *  TBACTIOH  CO  LTD  1  The  net 
eamiDK*  in  L'oata  ltic4i  for  thf  jp»r  tii'M  Junt'  ;i<i  -imourUfJ  to 
r'.t.lS.l.  lOn.  Td.,  a^•aina  ilT.OlW.  10s.  lid.  and  ili/.W.:..  Gn.  2d.  in  the  two 
pri-vi..iu  }'rar:<.  A  furiher  iaaoe  of  £33.100  debenturea  was  made  durin 
the  Tear,  and  the  proo-ede  ba««  been  deroted  to  pajrniMil  tv  Mr.  Kcltn 
(in  debeotarea)  ol  amoant  d ue  bin  f 8C  tWHamty ertenaioM attd  extra  land, 
aaqaiaitiaa  o(  a  Ibir*  water  pi»Mr  at  BnuU  Falla,  and  tte  purehane  of 
rxtia  |lMl,  maolltliaiy  and  oars,  vhieh  were  net,  httwever.  installed  in 
tima  (ft  bMMdt  IIm  MaaVBta  o(  the  year  under  review. 

ORBAT  NOitTHERK  *  ORT  BAaWAT  00.— TJm  Barl  M  Landenlale 
ha.-  been  tiouod  rhairniaa  ol  tUa  MmfKBf  te  uueetakm  to  Bit  Cbac. 

ScoUer,  who  ha^  resigned. 

PROVIKCIAL  TRAHWATS  CO,  llTD.)— At  the  meeting  Teate«dM(ThBXB- 
da;'i,  on  the  motien  o(  the  chairmao  (Mr.  A.  Beattir,  J.I'.),  tlM  report 
abetiaeled  in  our  laat  ieane  waa  adofHd,  and  a  raeolaUoo  oarried  aiitho> 
rising  the  oompany  la  fupplr  elaama  anenigr  (4>r  powar  and  lighting  in 
(ioipirt  and  Alweloke. 

▼OLOAnn  LtMITID. 
shares,  and  interim  dividi 
Ji.-rati.rH  hare  declared  a  I 
..harrii  at  74  (Kir  cent. 

WBBTERH  TELEORAPB  CO.  iLTD.  The  oniip  n^?  u!  the  second  i.ij>ue  ut 
■*>  per  cent,  debentures,  duo  aUl  inA.,  will  be  paid  on  and  alter  Dutt 
data  at  Pait'a  Dank,  Bartbolomew-laDe.  Londoa,  B.C. 


I  A(lar  ptyaient  ot  dhidanda  oa  preferenet 

iiiend  at  fi  Mr  oaol.  on  aadiaarj  dhaiw.  Iha 
I  foitte  dMdaod  larate  mooibi  OB  tha  aadloBijr 
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The  gmdiial  evolution  of  cable  systems  is  ;in  int(!rc<-ting 
atudjr.  FifUieu  yean  a^o  vulcAoiBod  iu«lianibber  was  employeil 
•IsMtt  emliMlvdy  far  cleotrie  figbtiiv  nwiiia  in  thia  mmiitry, 
and  the  lujktiufciu  tare  til  i>f  kiail-cuveroJ  cable  bad  some  difficulty 
in  petaoadiiig  customers  that  lead-covared  cables  would  be 
man  diinU«.  In  bct|  tt  lint  the  dontUlity  of  indisnibber 
tna  baldly  «alled  in  quaation,  and  thun  lead-covere<l  vablea 
hid  directly  in  the  groond  were  introduced  to  coiu|<et«  in  price 
with  rabber-ioaulated  cablee  drawn  into  iron  pipes.  The 
druwn-in  system  continnad  at  chief  favourite,  however,  until 
the  first  l>.i':l  trottlilc  p<'cnrrcd  from  explo.siori'}  of  pi*  vrhich 
had  got  into  tiie  matihoies  luwl  junction  pita  and  circulatevl 
through  the  pipee  or  candnita.  ThaaeaieeidantagtTemn  impetus 
to  the  "solid"  systpm,  tint  recent  events  hnvo  shown  that  this 
4yat«m  may  bava  ita  dcfoctu  al>>u.  Ou  tho  matiu  of  ouc  of  tho 
Laodon  cowpamaa,  an  aotpleaive  gaa  waa  given  olF  by  the  hitu* 
min.Jiis  ti)m[)i -sitiun  surrounding  the  cablu^,  whim  faultq  were 
burnt  out^  and  thia  gas  even  apread  to  the  suiiace  hoxcfi 
of  abothir  eoupany  and  caoaed  explotkoa  in  tbem. 
A  rintUar  «aa«  eeeurred  in  Bermoadsey  thia  month,  an 


eacploaioa  oe earring  aome  diatanee  away  from  the  actual  ibarV 

circuit  which  was  ihi'  prime  cause  i<f  the  mishap.  This  effect 
may  bo  almost  olimiuated,  Iwwever,  by  greatly  reducing  the 
QDoocupied  space  hi  the  bona ;  in  the  caae  at  BanMrndaey, 
however,  we  believe  that  the  gas  travelled  through  some  spare 
ducts  which  had  been  htid  as  provision  for  extensions.  Another 
possible  defect  in  the  "solid  system  "  is  pointed  out  by  Mr. 
Jai!(>  I'u'.Kv  in  our  Correspondenco  colnmiHthis  week.  De 
h.ii  observed  cjisck  in  which  the  bitumen  composition  does  not 
ciing  around  the  lead  ui  the  cable,  and  thus  may  allow  a  film 
of  meaatue  fb  aomond  the  lead  eevariiig  fai  aome  ptaeaa. 
Mr.  Pk!'.ry's  suggesfion  that  tarred  sand  might  take  the  place 
of  the  bitumen  is  worthy  of  consideration.  It  most  ho  - 
remenbered  that  an  extceudy  good  iniulator  (a  not  peeded 

for  this  j>ur]>0'<e,  the  cliief  fuiiccion  of  the  conijxniiul  Imiri^? 
merely  to  protect  the  lead  of  the  cable  from  chemical  actioa 
of  the  aoil  and  motttore.  Tarred  aand  would  also  donbtleaa  be 
far  eheaper  than  Utnaiea. 

Bomuaatoirra  ratepayera  are  jnat  now  rejoioing  at  tin  ' 

award  of  Mr  Justice  Lawrkn'CK  in  connection  with  the  recent 
arbitration  proceedings  to  determine  the  price  which  8hould> 
be  paid  for  tlM  nndertaldng  ef  th«  Pode    Distrfot  Beetiie 
Traction  Co.    It  will  hi-  remembered  that  the-  numerous 
witneaaea  for  the  company  estimated  about  £430,000  aa  the 
value  of  the  ondertaking,  whilst  those  Un  the  Oorpoiifetion- 
vnlued  it  at  AUiv.it  £65,000.    Consojuently,  tlie  awanl  of  the 
Uiu(iire,  which  decrees  that  the  Corporation  «hall  |iay  to  the 
Company  X  11^,000  and  cot^ts,  is  in  the  nature  of  a  victory  for 
the  municipHlity.    The  huge  disparity  in  the  estimates  of  the 
two  {Mirtics  was  brought  about  by  the  woidiug  di  the  ngrec- 
inent  entered  into  for  the  purchase.    At  an  early  stage  in  the 
arbttcation  proeeedinga  thn  threatenod  to  creiatsndaadhieh; 
iiul  thij  T'tiiiitre  offered  to  state  a  case  for  the  Courtf.  As, 
however,  the  Umpire's  view  as  to  the  moauitig  of  the  agree- 
ment did  not  interfere  with  tlw  ease  prepared  by  ettbor  aide, 
matters  procee<Uil  snuxthly,  and  the  result  above  ^;iven,  it 
will  be  seen,  distinctly  tavoure  the  Corporation,    liie  full 
text  of  the  awitid  t«  not  yet  available,  hut  we  hope  to  publiah. 
this  at  an  early  data. 

That  inHaential  nutepaysrs  are  now  taking  more  interest 

in    mattora  connected    ivith    mnnicipal    expenditure  waa 
videnced  in  the  Local  Government  iioard  Ini^uiryat  Oldliam, 
a  report  of  whioh  appeara  elaewhoe  in  this  iasue.  Appliaation 
had  been  made  for  aanetion  to  borrow  £48^114  (or  exteaaona 
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of  the  electricity  supply  system,  and  it  ai>jKMi-8  that  a  large 
por^  of  thii  «inoim»  Imd  tiready  be«n  aiqwoded  pravions 
to  the  inquiry.  At  the  inquiry  many  awkwin  1  -'.i  ri-  n-rry 
also  uked  aa  to  the  abeence  of  any  pro^nuou  for  deprecia- 
tion, exc«Htv«  vxpenditniia  on  archttoetuni  work,  and  on 
the  thiiigs  not  imetuided  in  tfa«  original  eatimntes,  inchniiug 
!»  sum  of  £505  on  "  photogiiiplig,  souvenirs,  Ac."  In 
connection  with  tlie  lut  item,  presents  of  gold  watches  nnd 
■ilrer  hroodiOB  were  mentkmed.  Hm  inquiry  lia.s  1>epii 
adjonr'.iLii  i"  ''i'  fi>r  fiir*h>M-  •mnieulars  to  be  sujtpiiyd  Ut  the 
Local  (iovcniment  JJoard,  whose  iuaiwcU>r<i,  we  are  glad  to 
aee,  an  now  becoming  more  partieubr  with  regard  to  tbete 
inquiries.  In  thi»  connection  it  may  be  mentionud  that  the 
Board  now  prescribe  10  years  instead  of  lA  u  tlie  period 
of  np*TBi«nt  for  loan*  tut  uoton  intended  to  he  hired  out  to 


.Thbm  ia  »  gaoeral  eonaenaua  of  opiraou  that  the  greater 
the  difference  of  potential  bctM-neti  any  twi)  conducting  sheets 
the  greater  is  the  stress  to  which  the  intervening  insuktor  is 
aubjeeled,  and  it  is  also  usually  supposed  that  the  less  the 

thickness  of  thr  insiil.it'u.;  sheer  for  a  given  I'litentia!  the 
greater  is  the  stress.  A  true  proportiooaUty,  however,  has  by 
no  means  been  proved,  and  it  baa  not  yet  been  proved  that  the 
Ruiterial  of  which  the  conducting  'sheets  i«  made  ha^  no  effect 
npon  the  stress.  It  is  possible,  even  probable,  that  the  chaiactsr 
ol  the  eondneton  does  not  liave  a  hrge  efTaet  with  ordinary 
P.D.B.    At  very  high  electrical  pres^uroK  w«  are  romptetely  in 
tlie  dark.    We  know,  or  think  we  know,  tha*  s  '!'i>.m;iri>in  raVilo 
which  has  long  beenstibinergedandin  use,  if  stiipj>ed  u£  a» -luia, 
will  ahow  that  a  certain  small  amonntof  copper  has  ap|Ku  ently 
penetratcil  the  insulator,  but  we  are  not  ■sure  that  iliis  h.i^ 
ever  1>een  directly  ascribed  to  electric  action,  thougli  this  may, 
of  eonne^  be  tbe  eanee  of  the  phenonMnon,  stionkl  it  ever  be 
^atisfiu  torily  established  that  the  phenomenon  exists.  If, 
however,  copper  particles  are  shot  off  from  an  electrified 
oonductor  of  this  metal,  aeeiunidatkMis  of  yean  must  affect  the 
dielectric's  strength.    It  in  remarkable  that  ex{>er)menti  in 
-which  a  great  expenditure  of  time  is  an  important  factor  ate  but 
little  neorded,  though  their  rasnlts  are  frequeiul}-  quite  ncll 
krtown  to  the  craftemen  who  meet  them  ever\  day.    Tlie  text 
)x>ok!i,  for  example,  make  very  little  of  the  fact  that  leati 
is  attacked  by  distilled  water ;  most  of  them  add  tluit  a  thin 
coating  of  oxide  forms  uik>u  tlie  load  as  a  paint  and  preserver 
it.    Since  lead  has  been  brought  prominently  uu<Icr  more 
scientific  investigation  of  later  years  it  luu>  become  w«ll 
loMwn  amonfii  tho  electrical  trades  tbat  very  suuiU  electric 
■  luiuiLt  .qipo  ii  to  have  i-iniarkable  diaihtegrutin^:  effects  ujm.m 
commercial  lead  in  the  presence  of  water  which  approximates 
in  purity  to  distilled  water.   The  ownen  of  frozen  meat  stores 
who  have  used  lead  coveicd  wires  know  that  what  is  known 
as  "condensed  breath"  has  a  remarkable  effect  upon  tlie  very 
purest  English  lead  used  as  a  sheathuig  for  working  cables. 
8imil.krly,  in  the  matter  of  luMo  ini^ulatioiis,  thflre  Is  a  ^eat 
dearth  of  well  co  ordinated  experimental  research  and  well 
c.stablished  results. 

The  mere  fact  that  we  constantly  assume  that  stress  i^ 
4QManrad  by  potential  gradient  is  t  case  in  point  Mr.  Jona, 


in  a  Taper  on  "  losulatiug  Matei  ials  in  High-tension  Cables,'' 
read  ni  llw  ^LoniaCongresa,  does  not  even  suggest  that  there 

i«  the  shadow  of  a  doubt  ui>on  the  no^t  vital  (juestlon  of 
proportionality  of  stress  to  P.D.  [icr  imit  thickness,  although 
we  are  confronted  with  eertaln  ezpecimente,  soeb  as  Mr.  T. 
<iltAv'-,  which  have  shown  that  dielectric  strength  |n-i  centi- 
nietru  thickness  of  certain  insulators  diminishes  with  increas- 
ing thickness  of  the  snhstance  (Pmceed&ig*  of  the  American 
.\s.mpciati<tn  for  the  Arlvam-ement  of  Science,  Vol.  XLVIII., 
pp.  122,  12:{,  is'j'j).  Simihirly,  there  is  the  almost  universal 
cxpericucu  tliat,  from  the  point  of  view  of  resisting  puncture, 
the  theoretical  insulation  on  small  wires  at  high  voltages  it 

gravc'r  in  cxccM  of  thnt  whi''}t  i'  jirartin:il]<  neodetl,  even 
after  making  the  assumption  that  tlic  inner  layers  are  broken 
down  so  ajs  effoctively  to  give  a  eonductor  of  largor  diametor 
than  appears  to  be  in  use.  The  ;i-;sumptinR  that  there  is 
effectively  a  conductor  of  larger  diameter  than  the  copper  is 
recogidaed  la  Mr.  Sovh'n  Paper  and  extomfllifled  therein  by 
the  statement  that  when  small  wires  at  a  high  ]K>tential  are 
glowing  in  the  dark  they  preisent  the  ap|icarance  of  luminous 
cylinders  of  the  same  sixe  This,  however,  is  quite  mtishetoiyi 
and  the  somcwhrt;  iuconclu-iva  experiments  which  he  ^ipenii 
to  have  made  from  the  point  of  view  of  the  nlvunceroent 
of  the  seieuce  of  cablo-nuking  represent  an  expenditure 
of  vitality  wb'tdi  would  faav«  been  petliapa  man  advu- 
tageouslv  directe'l  (•>  cxjilatntiiL;  tin:  i csi^hiiLCi-  to  disruption 
of  thin  coats  on  small  wires.  He  is  doubtless  substantially 
correct  m  adopting  the  formula  which  Mr.  8wiiniUR:nc 
gave  on  .Jime  7,  lt<99,  before  the  Engineering  Confer- 
ence [Tlie  Eltdiirum,  Vol.  XLIII..  p.  272).    Tliis  formula— 

''^  =7*^^  or  log  K-  '**  +•  log  1,  wherein  S  is  the  raa^ximum 

''r  f 

allowable  stress,  r  the  radius  of  the  conductor  and  R  the 
radius  of  i(ii«uUHon  for  a  given  voltage  V— was  taken  up  and 
worked  ui>on  by  Mr.  O'Gohman  in  a  Paper  read  before  the 
lii-titiiti  in  of  Electrical  Engineers  in  l^^Ol  'T^ir  E!''dri<i.w, 
A'oi.  \LS  I.,  p.  66ti).  A  mora  definite  acknowledgment  of 
Mr.  Joma's  indebtednaaa  to  these  two  invtal%atoR  abookl 
have  beea  made  in  the  Plaper  under  review. 


TuK  writer  appears  to  be  imprc»aed  with  the  feasibility  of 
grading  cables  so  that  the  stress  throughout  the  dieleetrie  is 
uniform  according  to  the  formula  mentioned,  but  he  claims  to 
be  ahead  of  any  patent  on  this  subject  byajpp^ng  paper  over 
rubber  as  early  as  1898,  and  having  a  cable  of  this  kind  at 
S&,000  volts  during  the  I'  liin  li.xliibition  of  1900.  VThfUmr 
any  propet  ly  graded  wblo  existed  at  this  early  date  is  a  matter 
which  may  perhaps  .some  day  have  to  be  e&iablished  in  the 
law  eourta ;  so  far,  ««  sre  informed,  a  daim  Am-  a  prior  date 
to  r.*00  bus  Wen  decided  in  ficrraauy  against  a  clnimjint.  No 
very  ardent  interest  in  this  matter  is  to  be  expected  in 
this  country  just  yet,  howeii'er.  Pending  tbe  more  scientifl^ 
analysis  of  the  mi'anini;  of  dielectric  .strength.  c  mn:^t  for  tho 
present  accept  Mr.  SwiNBLKNK's  dictum  that  the  cablu  problem 
h  very  much  the  same  as  that  of  u  gun ;  but  while  adopting  this 
view,  it  woulil  appear  tluit  until  dielectrics  can  be  commercially 
obtained  that  their  own  impurities  <lo  not  make  vastly  more 
difference  to  their  effective  strength  than  can  be  provided 
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m^lagt  by  nuih  thbontion  h  "  gndlng,"  no  Mriooa  import 

Unco  can  attach  to  tho  r  letUo'l?  "f  'li^siCTini^  the  inmtliitiDK 
shell  which  appear  desirubU  from  the  logarithmic  tlieory  of 
•tNM.  We  mnrt  int  find  a  dideetrie  for  higMamim  woA 
which  approximat«a  in  constancy  of  coupoiitiaiii  tud  paiity  to 
th«  gutte  of  ttanaatUntic  callc^. 


In  a  Paper  read  before  the  Su  Loim  Eloetrical  L  ongrew,  and 
tmUiilifld  Oanhm  in  te^day^  iwMi  Ut.  K  H.  Hobart 

elucidates  a  practical  and  speedy  method  tor  arri\'inc;  r.t  the 
approximate  principal  dim«tuioiu  of  modem  and  ocouomical 
tbiw-pha^squirrel-cago  induetionmoton.  Tbewithoc^faeuliy 
of  tackling;  technical  proldoms  from  different  points  of  view  is 
weU  Uluatrated  in  this  method,  which  is  baaed  on  two  empirical, 
ieau<ommerciid  oquationn  lacking  a  rigid  anantififl foundation. 
Tha  first  e<|Uiition  connects  the  dimenoOBs  and  Speed  of  a 
motor  Trith  its  output,  while  the  socun  l  cxprpsw^  a  relation 
between  motor  dimeuaions  and  toul  works  cost  oi  the  motor. 
By  eenUidng  tkeMtiro  equatiom,  Vlr.  Hobabt  inal^  arrives 
•it,  the  principal  etjuation,  from  which  one  of  the  chief  dimen- 
sions of  an  induclion  motor — vijc,  the  pole-pitch,  may  be 
cnleulatod  it  the  motor  «ntpa(^  apMd,  freqnaney  and  outpnt- 
cooiTicicnt  are  knowu.  This  ilimonsion  conduce^  l.>  the  ■  lu-iipest 
commercial  deeign,  and,  after  it  is  ome  kaoiru,  the  other  chief 
data  of  th«  motor  nqoinA  m  obtaiited  withoat  difficulty 
from  a  seriti  of  intST'^Oiluiacted  equations.  It  will  readily  he 
granted  that  the  two  ri'latioiiM  iip<Tn  wliich  this  method  is 
Imsed  are  »omcwhat  flexible,  dciiending  ou  a  ho«t  of  condi- 
tifliWi  HMh  as  tSst  «f  work*,  place  of  manufacture,  details  of 
construction  and  so  on.  The  conetanta  which  the  author 
suggeata  for  use  in  both  cquatioua  represent  the  mean  found 
in  a  large  trnmber  of  motora  of  good  deeign,  and  tin  djrnamo 
designer  wliose  protlnt  U  r:itinfy  them  c  ui  feel  aasuted  to  some 
degree  that  he  haa  designed  a  marketable  article.  If  it  be 
found  in  certain  eim,  on  the  other  hand,  that  Mr.  Hobari  > 
curves  for  the  output-coetficient  and  coBt-coollicieiit  vary  too 
much  from  actual  figure*,  then  nothing  is  easier  than  to  adapt 
the  aqnadana  to  the  new  leeulta. 

TmcRR  it  atendeney  on  the  part  of  many  electrical  engineers, 

whi^ii  thu\  li  t!  ilisinclino<l  to  tackle  a  problem  that  is  unfamiliar 
to  them,  to  say  that  it  is  inca[)able  of  aolntion,  in  thie  country 
at  any  rate,  owing  to  the  regulatiooa  and  reetrictioni  imposed 
llf  the  Hoard  of  Trade.  This  has  been  iwrticularly  marked  in 
CQDOOCtion  with  OT«rfa«ad  wires  for  electric  light  and  pov>  er 
pnrpoies,  the  adoption  of  which  in  anitable  positions  and  with 
reasonable  precautious  is  not  oppoaed  by  the  Bmrd.  AiiotJicr 
case  is  the  connection  of  motors  to  ti'amway  circuits  for  [  civcr 
purpoaes.  It  was  elated  recently  at  Ipswich,  for  instance,  that 
the  famndry  maohinery  at  the  workhonae  eonld  not  be  elee- 
trically  driven,  as  the  hou>i>  was  :it  too  great  a  distanoe  from 
tJie  Cor|iofation  distribuung  system,  and  "the  Uoard  of  Trade 
wiD  not  permit  any  supply  to  be  given  to  a  eomaomer  from  the 
tramway  circuit.s."  This  statement  is  not  coiTect,  for  there  uro 
many  eases  in  which  motors  have  Iwen  supplied  precisdy  under 
theie  eonditioaB,  and  with  the  hnoirihdge  and  aanctioii  of  the 
Boatd  irf  Trade.  It  woufal  be  tutereedng  to  know  whether  the 


IpawiA  Oorpontion  Ekotrfeal  EngiDaert  who  made  the  above 

statement,  h.-wl  first  taken  the  trouUe  to  apply  to  the  Board  of 
Trade  or  its  Electri<sd  Adviser. 

In  the  first  part  of  .an  article  on  "The  Effect  of  Vaeunm  and 
Superheat  in  Steam  TorbiDes,''  which  will  be  found  on  luiother 
]Mige  of  tliis  issue,  Mr,  J.  R.  Biubins  computes  the  percentage 
gain  in  steam  ooosumption  due  to  vacuum  and  superheat,  and 
he  is  ahh'  to  eintirm  broadiv  what  ^le^-i  -.  P\h.son»,  Stonkv 
and  MAitTiN  said  in  their  Institution  i'aper  ou  steam  turbines 
some  time  ago  {The  SheMekm,  Vol.  LUI.,  pp.  221,  265  and 
305) — naraclr.  that  the  porcetiUige  gain  in  steam  consumption 
due  to  an  iiicroase  of  the  vacuum  by  lin.  is  roughly  from 

to  :y  per  cent  for  a  vaottiim  between  83in.  and  36ul,  and 
that  for  any  10  F.  increase  in  superheat  (up  to  a  limit  of 
about  150  F.)  the  steam  consumption  is  reduced  by  about 
1  per  cent.  So  far,  Mr.  BiBBiJts  only  conltrma  eailier  aacperi- 
ences.  The  second  }>art  of  the  article  touches  on  the  commercial 
aspect  of  maintaining  high  vacua  and  superheat,  and  the  author 
shows  by  three  parallel,  uumerical  examples,  that  liigh  vacua 
and  enparfaeat  may  be  traly  eeonomical  wlien  expenaiTe  ooal 
has  to  he  used,  but  that  the  reverse  might  He  the  cisc  ^rith 
cheap  coal.  These  retlectiou«  have  ofteu  been  advanced  in  a 
general  way,  but  it  stands  to  the  credit  of  ICr.  Bmsiiis  to  have 
represented  the  facts  in  a  clear  numerical  manner,  which  is 
more  con^inciug  to  many  engineers  tlian  a  general  statement. 
With  ngjud  to  the  power  required  to  operate  a  h^-vaettuu 
wmdnnaing  plant,  it  is  kitenstiBg  to  learn  that  the  power 
necessary  to  maintain  a  vacuum  of  above  i*7in.  for  an  actual 
400kw.  pLuil  at  full  loatl  amuunted  to  2^  [>cr  cent,  only,  >  In 
the  second  plant  mentioned,  which  was  exhibited  at  die  St.  Lonia 
Exhifiition  nw\  rr,mh1ct\  of  s  •^.OWkw,  Cnrti?  turhine  (H[tt!p- 
went,  the  power  consurae»l  at  full  load  by  the  condenser 
auziliarieBlmdanionntedtD?  per  oentof  thegenentprentpnt. 
This  high  figure  is  partially  explained  by  the  fact  that  the 
speed  of  the  auxiliaries  was  not  regulated  as  closely  as  it  might 
have  been  to  the  turbine  load  and  that,  also,  the  cooling  water 
had  an  excoptioinilly  hijfh  ti'mpi'iaturo.  AVIiat  is  possible  iu 
a  400kw.  plant  ought,  on  the  face  of  it,  Vn  be  ]>ossible  in  a 
plant  four  times  its  size,  and,  giveu  a  sufficient  amount  of  cool- 
ing water  at  a  low  tempenUure,  the  above-stated  l^;pre  of 
2|  per  cent,  certainly  ought  not  to  be  exceeded. 


Thi  letter  from  Mr.  B.  A.  Behiucnd  which  appears  hi  on 

(.'oncspondence  columns  this  week,  and  relates  to  Mr.  Swis- 
uuiine's  address  to  the  studentsof  thu  Instituttou  of  Electrical 
Eugiueei-^,  constitutes  .in  exceedingly  apt  and  timely  exprca- 
.sii>[i  of  opiniiui  by  one  of  thu  leading  electrical  engineere 
ou  the  other  side  of  the  Atlantic.  Althoi3i;h,  ir.  ^'i  ner.il, 
Mr.  BGiUit;ND  e^pres^es  tirn  i>ame  opinion  we  have  already 
done,  exeeption  must  be  taken  to  the  aantenee :  **It  i» 

undoubtedly  trae  that  if  you  want  to  get  on  in  :\:e  world  you 
had  better  not  study  engineering  or  any  other  scientific  pur- 
sttit"  Of  hie  own  abowf n|^  *'  to  get  on  "  does  not  neoeaiarily 

imply  "  to  get  rich  " ;  there  are  other  aims  and  ambitions  iu 
life  besides  the  mere  amassing  of  wealth.  "  Tlic  ^vorld,"  to  an 
engineer,  is  engineering  ;  to  a  surgeon,  surgery ;  and  to  a 
finaodar,  fnamoe. 
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Bogbr  BngiBMrillff  Societf.— A  meeting  oC  iha  Kugby 
F.rf^niiocriii);  Sociciy  will  )h.'  held  in  the  Beun  BtuUitig,  Hicb- 
^treet^  Kugby,  on  Thursday  next,  -Tanuary  5th,  when  Hrln. 

A\'at?oii  on  '■Pattcni  Making." 

&oiitc«ii  Society. — A  meeting  of  the  Rontgen  Society  will 
be  held  at  20,  Hanover-sijuare,  Loniton,  W'.,  at  H:15  p.m.,  on 
niiirS'Liy  next,  Januaiy  5th.  The  followin>;  three  items,  by 
>Ir.  ('.  E.  S.  Phillips,  constitute  the  agenda  : — (I)  DeHcription 
of  an  Automatic  \'avuum  l'umpr(3)  Kxhifaitioo  <A  »  MeUuMi 
bjr  which  Strongly  Adherent  Fllnn  of  Altimminai  my  be 
anfJied  to  Olaw;  ($)  A  Mota  on  the  Coloantkn  of  Ohat  hy 
RMiinn  BadUtion. 

The  Jonior  Instittitioii  of  Encineen. — The  election  in 
anuounced  of  Mr.  Philip  Watts,  F.K..S.,  Director  of  Naval 
Construction,  as  a  vice-president  of  the  -Tunior  loatitatiou  of 
Engineers.  On  January  7th,  at  2:30  p.m.,  thi^  JhHtitittion  will 
visit  the  factory  of  the  Voelker  Incandgcent  Mantle  ( 'o,,  Albert 
Works,  South-slrcoi,  Wandsworth.  Prof.  Viviaa  B.  Lewes 
will  deliver  a  lecture  before  the  Institution  on  JmVxry  13th 
on  "T!m' 'rfu"vv  of  th<'  !iir;^nde*cent  Mantle." 

Service  Work  in  Bhefield.— We  have  reroiveil  fn^m  Mr. 
S.  E.  Fe<ldeo,  general  manager  and  engineer  of  the  .shotlicid 
C<>rj)oratiou  elf-ctric  -supply  department,  a  photograph  illu*ti-at- 
ing  some  verj-  excellent  pfombing  work  carrieil  out  by  his  staff 
in  a  prirate  sub-station  at  a  larj^  steel  vrork*  in  that  city. 
The  two-phaae  eoncentrie  mains  are  teed  off  into  tlwee  oil  fnae 
dbtribntin^'  bo.\c>i,  those  boxes  lieitig  used  to  oidnuat  a  stock 
inrtead  of  employing  three- n  ay  boxes,  as  it  WWUll.  The  tup 
box  OB  each  noe  controls  the  spark-gaps  and  the  lower  ones 
feed  the  stationary  tratuformers. 


Cable  Intemptioos.  I>»t«  of  Intorruption 

Caycnnp — Pinhciroa   Aug.  IS,  11*02 

Bel9ei-l33a (Yemen)-  CaJiioiiMi   Oct.  W.  IW2 

Twila— langiet   Jan.  In,  1904 

CavMM- Paramaribo   Inly U, IMM 

Sitka— Valdez  (Alaska)   No*.  11,  IMt 

Ti~r:i(Iad    IVni.^rara   Dec.  20,  IWd 

A  -  il-    r.niii   Vte.  2H,  1901 

St.  Viii  cnt-Sun  ThiajtO   lUf  .  27,  1W4 

Bathun  1— Si.  rra  Lc^ :n.?    I>cc,  27,  I'M'l 

C»p  Hn>  (ipii    I'u'-rto  Mata   Ihc.  27,  1".K)4 

UtyniltM  -  T  ii;.:ifr      1).  c.  2->.  llhil 

The  Dissipation  of  Fog  \tj  Electrical  Meaaa.— Sir  Oliver 


Lodge  has  n-ritten  an  interesting  letter  to  niutt  Oa  the 
question  of  the  eleetrical  dissipation  of  fog.  He  pojitts  out 
that  an  eleotiieBl  method  of  di«[patiDn  it  not  the  ri^ht 
lemedy  for  this  artificially  iatentified  evil,  though  it  is 
hopeful  and  proper  method  of  attacking  natural  mitt  in  places 
where  it  interfere*  it],  n  iv-g.ition  or  commerce.  The  iiro(>Br 
remedy,  Sir  Olive:  iLtudik-i,  is  (Ur  reniova!  of  th<;  cau.M.', 
w(iii.li  i=  iiuiM-iii' .  t  iiif.'thods  of  comlm-L.. Ill  .uid  the  habitual 
emploj'nitiit  oi  vnu\,-  fuel.  Put,  although  it  not  the  li^'ht 
remedy,  ai.y  ni  in  i  li  ii.  frci:  niculs  and  free  doles  aie  a  sound 
remedy  for  the  proUlem  of  poviirty,  yet,  like  thera.  it  may 
Imvc  to  be  useil  ;ifi  u  temporary  pulliativo.  The  ■ 
ap|iijing  such  a  tnethoil  to  a  whole  city  is  ptxiWlily  juMhibitive, 
but  there  are  ini[>oitiint  centres  where  any  means  of  mitigiiting 
the  nuiKiuce  would  seem  to  Ihj  legitimate.  Sir  Oliver  ollens  to 
tbow  hiN  niethiMi  ut  work  in  Pitniingham  to  any  depuution  of 
municipal  or  other  engineers  with  a  view  to  e\|ierimeatt  being 
tried  on  an  adequate  scale.  The  necenar)  expenditure  resolves 
itself  into  initial  ojuipment  and  maiiiten.nice  :  the  actual  run- 
aing  c.vpensu  being  only  occasional,  and,  tuoreover,  'juite  insig- 
nificant compared  with  the  |»owL-r  already  e.vjientlcd  in  artificial 
iUumuiation  during  daylight  fog.  .Sir  Oliver  refrains  from 
expresMng  an  opinion  lus  to  whether  it  is  Wf)rth  while  for  ajiy 
miuiiripjilit y  to  tiy  the  e.v|ietinji'nt ;  but,  he  adils,  it  i.s  within 
the  ^1  i>]n  iif  the  eliTtric  il  L  iiLiriei  riti.;  profcision,  and  bis  iissis- 
tanti!  arc  (.ouipetent  to  cive  the  a])ccilic  8uper\'tsiou  and  advice 
ucrL-»s-ai  y  to  ensure  its  being  tried  properljr,  if  any  authority 
chow  to  attempt  it. 

Wlnlaii  lldagraph  HoMa. — In  rcganl  to  eommutnVation?. 

from  the  Colonial  Ollice  recommending  the  ('aiiadian  Covern- 
ment,  in  common  with  other  Pritiih  self  governing  Sute^  to 
.  take  over  control  of  all  wirtlett  telegTafdi  matters,  it  is  under- 


sUkmI  that  a  bill  will  be  introduced  in  the  Canadian  Parliament 
to  flive  effect  to  the  suggestion  of  tlie  Imperial  noveniment. 

Wo  are  informed  by  the  American  Dc  Forest  Wirelem 
Telegraph  Co.  that  ita  devabpment  during  IWM  haa  betn 
satisfactory.  Tlio  fiiat  event  waa  the  tmmbtg  tit  tbo  naval 
oporationa  around  Port  JUttmr  for  flu  limts.  Kenr  neoida 
weiv  establuhed,  and  distanoea  up  to  249  sta  mileo  were 
covered  with  a  Ikw.  transmitter,  UKing  an  antenna  less 
than  100ft.  in  height.  In  America  permanent  communica- 
tion was  estaMi-fici!  Ijeiveeii  Dufliilu  ami  Clevaland,  over 
120  mile.*  of  fioi'tn  hu-A  .md  kike.  Five  o].eniting  ftations 
were  exhibite<i  at.  St-  I,oni\  nui!  of  these,  the  -lOOft,  ulwrva- 
lion  tower,  beiug  w&i  liy  two  St.  Louih  ni  \s>]iaiH  i>i.  The 
long-distj»ncc  station  established  new  recor  U  iu  [itrmaiient 
conimtuiication  with  rhirajro,  300  miles,  and  Kansas  City,  280 
miles  :  mesaageK  h:t^('  al^n  been  sent  to  Cleveland,  a  distance  of 
■'>0,~>  mile>t  o^  er  land.  At  the  close  of  the  exhibition  this  long- 
distance station  wa.s  moved  to  Kast  St.  Loui«.  The  American 
l)e  Forest  Coni|)any  lia««  now  testations  fully  e<juipped,and  eight 
more  in  process  of  cotuttnictioti  in  the  United  States,  not  includ- 
ing the  five  lona-difltance  stattuns  which  it  it  under  oontiaetfor 
with  the  TTnited  States  Navy.  Of  these  nmoh  work  haaalraady 
iwcu  done  ut  the  Key  West  si.ation,  and  the  othart  w31  be 
ct|i)ippcil  as  rapidly  as  the  navy  erects  the  masts  and  ttation 
houses.  Thi^ee  of  these  navy  stittions  will  be  of  33kw.,  and 
capable  of  ojicrating  over  1,000  niile.s.  .V  similar  station  will 
t>c  commenced  before  the  end  of  1905  at  N' »  (  h  le  uis  and 
one  in  Oalvestou  for  o|>erHtion  with  the  Havain,  I'siuania  iinl 
Mexu  ii.  ji.  rr-  The  Malloi Line  boats  plying  iMJtween  New 
\'ork  and  GaiveRton  have  Ixeeu  equipped,  ami  this  servic':  "  i'l 
be  rapidly  e.vteiided  to  vessels  of  other  lines 

The  I'iilK'i  has  stated  that  ni'gotiations  have  been  entcioii 
n|H)n  by  the  Italian  .Minister  of  Po»t«  and  Telegraphs  and  the 
Britisli  Postmaster-General  with  a  view  toestabliswng  wireless 
telepraphie  eammunieatioa  botween  the  itadona  of  Poldhtt  and 
ban- 

I    8t.  Oatbtrfaie's  Lighthouaa.— St.  Catherine's  lighthoiue, 

situated  on  the  south  coeist  of  the  Isle  of  Wight,  lias  just  l>cen 
provi'ied  with  the  most  jtowerfnl  tiashtight  in  this  country, 
in  accoidanee  with  the  following  nittiec,  issued  by  Trinity 
Mouse  in  March  last: — "It  is  intoiuk-d  <m  or  about  .Septem- 
ber'.'L'n<l  next  to  alter  the  <li  i;  i  t.  i  I.:  -be  main  liu'hi  at  St. 
Catherine  i  Li;.:htbouM]  fr<ini  one  w  biU*  tia»h  every  halt  uiinute 
to  one  while  flash  every  five  seconds— viz.,  flash  O  Jl  secoutl, 
eclipse  t'T9  seconds."  Thf  Th'i'S  publishes  some  interoating 
particulars  «:<ineemlng  the  now  light  - 

It  iit  iinm«nik-l}'  more  [lonrertul  than  tli«  oM  ligbl,  'n-Ant 
1'>,0(JO.UOO  c  I).,  agttiiiiit  3,00O,0IX)  onlj  with  the  old  appmni  i-.  Tl-f 
Ugl>t  from  ui«  new  lenii  without  the  upper  sactioas  in  pv«ition  was 
exhlUtsdon  November  -iMtb.  it  not  bsing  poaaibleto  Ha  the  uppsf  SSS* 
(iunsnitllt  the  temuoraiT  apparatoa  was  dismaalled.  IWs  was  Bema- 
pl>klii;<l  on  l>ec«iiib«r  i'uth,  aii<l  the  lull  puwsr  of  tb*  eomplete  Unt 
WAS  exhibited  on  that  n>t;h\.  The  flunb  is  ftty  InlSMSe,  and  mu>t 
cc-rtainlj  bo  seen  on  the  coast  of  France  when  the  almo»phetic cooditioos 
are  Ijk\  ourable.  Seen  from  the  land  Ibeie  are  three  ilistinct  beams  ol  light 
resolvini^iaview.  oueiuatoo  Ui«  point  utdiMtppswriit^  behind  the"  blank" 
«r  shield,  whils  lb*  othsM  slnMb  tot  tbskrloag  arms  awoss  and  pass 
repidly  owt  ths  Waters  et  tha  BttgUsb  Ofaamtd.  TIswed  trees  ths  aaa. 

tlieli>:ht  is  inlcU6«J;  white,  but  when  tlie  beam  toueties  near  objccbi  it  h 
?«en  to  be  made  up  of  all  the  coloura  of  the  rainbow.  The  new  lcn»  ls» 
liiie  |i<fce  ~f  ivrsV  by  Mesgrs.  Chance  Bros..  lliruunRliam.  th«  whole  of 
the  revu^wii^:  y.-ni  i1<j4i[ijit^  iii  m  tTnuKh  of  tiioreurt.  iii^tvdMl  of  bein^  on 
roUura,  whteli  bas  hitherto  b«>o  u«ual,  about  <il61b.  oi  tmntuf  being 
Mqniied  to  aost  it^  Tba  laos  is  rsialsA  In  a  Ibirs  dock  drmo 
lead  weii^ls  worirtnc  in  a  aoUd  diawn-stsd  tnbs  ptsosd  in  ths  s«r> 
vic:p  room  below.  .K  loud-tone  (fouR  H  providett  to  lo'ind  when  the 
wei^blD  ate  run  down  and  when  they  »r«!  fully  woi.:.d  iijj.  UithertO 
chain  has  been  used  in  li^thtbouBes  fur  suspending  the  weijthts, 
but  in  this  case  a  tine  steel  cable,  about  jin.  in  diameter,  has 
)>een  ad«i>t«4.  The  new  subsidiary  re<)  li^ht  ^howuig  in  the  direction  of 
ths  Mssdlss  is  worked  b;  refleetion,  a  holopb->te  Mug  pbMsd  in  tiia  focal 
plane  of  His  slsctrie  are  and  ths  llRht  pn  >j«ci«Hl  on  lo  a  sst  «f  slasa  priimi : 
tlie  ravfl  are  then  bent  down.  a»  it  »aTe.  and  thrown  on  to  n  gimilar  set  of 
pn!\inii about  °iOf1.  below  and  bent  a^ain  in  u  horizontal  direction  tliriju^th 
a  n;b>y  plate  k1u.-:»  rtcreen  plaeed  in  a  frame  immediately  in  front  of  IIk 
lower  «e(  of  pnsms.  A  very  pnwfrful  red  liied  lif;hl  i«  thus  nhown  down 
Channel  ibroUKb  an  opening  which  hw*  hern  cut  in  llic  «oUd  masonry  of 
the  UnhtlMUM  lowar.  Thsrs  u  no  nltcralian  la  tbs  machinery  in  the 
enctae  room.  The  elastrie  current  is  ssnoratsd  by  old  Uc  Mehten^ 
masni  U>-rli'i;iriv  iiiiiiiliitiv^  running  at  i',l)>i  re\  i.  per  min.,  and  drivain  by 
Ik'bcv  compound  stenni  ciiwines  ol  .30  i.ii.r.  Tbl^re  are  duplieate  sets  in 
case  of  a  brmkdowa.  It  is  interesting  to  uolc  that  allhoogb  tbs  mnetm- 
Ubk  itlaat  bas  bsan  ia  nsc  foi  17  ^aars  thsrs  hssnsw  bssn  a  bnsidova- 
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THE  METROPOLITAN  RAILWAY. 

(CuniiHiutl  from  page  SiS3.) 


The  E.H.T.  C4»blc8  have  lieeri  supt>Iie<l  and  laid  by  the 
British  Insulated  ib  HeUby  Cables  (Lttl.),  and  consist  of  triple 
<;on<liictor3,  paper  insulated  and  lead  covered.  The  leatl  is 
4H>veroJ  by  iusuuting  material,  nnd  the  whole  cable  ia  armoured 


Fio.  15. — Kkcti»\  nf  K.H.r.  Fkui>k>l    Full  tita, 

"hy  round  ;;alvaniM!d  0'104  steel  wires,  the  di.imcter  of  the 
finished  ciilili;  \w'nvj.  alwut  3in.  K.xcept  in  the  tunneln,  the 
cables  are  laid  on  the  solid  system  in  wooden  troughs,  buing 
■support<Ml  either  on  wiHMivn  brid^c  jiiftes  oron  the  iron  bridjro- 
|>iece3  designed  by  Mr.  Kuthven-Murray,  and  run  iu  with 


Bouverie-stroet  sub-station  and  two  continuing  to  Oloucester- 
nxid  sub-station.  There  is  u  aimilar  arrangement  to  the  east 
of  Baker-street^  the  sub-stations  being  situated  at  Euston-road 
and  Moorgate  street.  Tlif  cables  in  the  tunnels  are  run  on 
hnickets  except  at  stations,  where  they  are  drawn  into  pipes. 
The  sizes  and  lengths  of  the  E.H.T.  cables  are  as  follows  : 
9  miles  of  015  sq.in.,  14  milesof  O  iOsq.in.,  24niilc«of  O-JS  sq.  in. 
and  'I'y  miles  of  010  s<|.  in.  All  cables  were  tested  at  the 
works  at  .30,000  volt«,  and  after  being  laid  were  again  teBte<i 
at  'J2.000  volts.  They  are  finished  otl'  in  the  sub  stations  in 
terminal  lx)xe»,  supplieil  and  fixe<l  by  the  British  Insulatetl  tV 
Helsby  Cables  (Ltil.). 

Low-tension  rubber  cables  are  employed  for  connecting  the 
sub  stations  to  the  conductor  rails.  Similar  cables  are  also 
usvd  for  connecting  the  conductor  rails  at  crttssings,  &c.,  some 
being  laid  in  troughs  and  some  in  ducts.  This  work,  as  well 
■M  all  that  in  connection  with  the  E.H.T.  cables,  was  carried 
out  by  the  Hritixh  Insulated  >V  Helaby  Cables  (Ltd.). 

At  the  present  time  the  sub-stations  are  not  all  completed, 
but  idlimately  there  will  be  nine,  which  will  come  gei»arately 
into  use  as  occiision  ref|uires.  Their  equipment  is  as  follows  : — 
Kuislip,  two  SOOkw.  rotaries  with  trausfonners,  &c.:  Harrow, 
three;  Einchlcy  road,  four  ;  ( iloucester-road,  three  ;  Ncasdeu, 
three  :  t'raed  street,  three ;  and  Itiker-struet,  King's  CroM 
and  Moorgate-street,  each  three  of  l,200kw.  capacity. 

When  extensions  become  necessary,  Baker-street,  ILirrow 
anil  Ituisliji  will  each  be  allotte<l  .mother  roU>ry  converter  of 
similar  si/e  to  those  they  now  contain. 

F"rom  the  description  of  the  cable  work  given  above,  it  will 
be  seen  that  Baker-street  sub-sUttion,  when  tinished,  will  be 
highly  important.  a«  it  will  control  all  the  Mctro|K)litan  Inner 
Circle  tratlic.  Asrcganls  the  tniusniissiou  and  dutribution  of 
power,  the  system  upon  which  the  railway  i»  operate<l  may 
now  be  regarded  as  a  standard  one.    The  11,000  volt,  throe 
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pitch.  At  bridges,  building's  and  stations  the  cables  are  drawn 
into  pii>es.  Nine  cables  leave  the  Neasden  Power  .Station. 
Four  of  them  run  noith  to  Harrow,  two  going  into  the  sub- 
station there  and  two  continuing  on  to  the  sub-station  at 
Ickenham.  The  other  five  cables  run  south,  one  stojvs  at 
Fiiichley-road  sub-station,  while  aiiothcr  is  interconnected  there 
and  then  continues  with  the  other  three  to  Baker-.struet  auli- 
Rtation,  two  Iwincr  carried  on  brackets  in  oaeh  tunnel.  Four 
cables  run  west  from  Baker-street,  two  of  them  stopping  at 


I>hase  current  is  conductetl  to  the  sub-station  and  there  trans- 
formed down,  and  changed  to  continuous  current  at  approxi- 
mately fiOO  volts  by  rotary  converters.  Though  the  sub- 
station oc|uipments  vary  in  si;:e  acconling  to  their  (losition  on 
the  line  and  the  load  that  they  will  have  to  carr}',  the  plant  is 
identical  in  type  and  as  far  as  possible  in  arrangement,  having 
all  Ix'pu  designed  a:nl  installe-I  by  the  British  Wc-siinghf)use 
Comjtany.  The  two  sizes  of  rotarv  converters  employeil,  ifOOkw . 
and  l,'JO()kw.,havo  respectively  l6aiid  12  poles,  and  runat  speedy 


418 


THE  ELECTRICIAN,  DECEMBER  30,  1904. 


of  400  and  SIl.l  :?  ruvs.  jwr  min.  The  traiigfurmerg  used  in 
connoctioD  with  thou  arc  uf  .'(OOkiv.  and  l.t.'ikw.  capacity  per 
phase  respectively,  and  are  of  the  insulatoil  self-cooling  oil  type. 

A  gcKxl  idea  of  the  general  lay-out  of  tlio  sub-Htationg  is  con 
veyou  by  Figs.  17  and  1«.    The  rotaries  occupy  the  ground 


I  floor,  and  in  some  cahos  a  railway  siding  is  liruught  right  into 
the  building  in  order  to  facilitate  the  erection  and  replacement 

,  of  nuichinory.  The  switchboards,  oil  switches  and  transformer 
chambers  take  up  by  far  the  greatest  space,  anil  are  arrange<l 
in  the  manner  indicated  in  the  drawings.    Flach  transformer 
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IS.— Sectiun  or  Tn-iCAi.  Scb-staxi«ii. 


is  placed  centrally  in  a  separate  well-ven- 
tilated chamber  with  its  high-tension  .'•ide 
facing  the  door,  and  a  large  air  shaft 
common  to  all  the  chambers  provides  for 
a  through  draught.  Tlie  degree  of  ven- 
tilation may  be  varied  by  means  of  large 
damper  plates  showni  in  Fig.  18.  Those 
damper  plates  are  suspeufieil  vertically 
on  hinges,  and  may  be  oi>fned  or  closed 
to  any  desired  extent  from  the  outside 
of  the  transformer  cliamber.'i  by  moans  of 
counterweighted  levers.  There  is  one 
damper  plate  to  e4ich  chamber.  In  the 
ceiling  of  the  chambers,  which  is  the  floor 
of  Uio  upper  gallery,  large  iron  manholes 
are  inserted  to  allow  of  the  tr.insfomuTs 
being  withdrawn  if  necessary  .  ;»  liand 
power  travtUing  crane  being  in  most 
cases  providetl  for  this  and  otlicr  similar 
purposes.  The  entrance  to  each  chamber 
may  1>e  closed  by  a  rolling  iron  .shutter. 
On  tlie  ground  floor  behind  the  trans- 
former chamber  is  a  pasaago  containing 
the  II. T.  oil-break  switches,  and  at  the 
back  of  this  arc  the  cable  ducts  through 
which  the  11,000-volt  fee<ler»  enter  the 
building  and  the  track  feeders  leave  it. 
The  liglitning  arresters  are  sitiiatcd  here 
on  the  end  of  each  cable  in  !ic|iftratc 
brick  eompartmentis.  All  the  high- 
tension  switches  are  hand  operated 
through  gearing  by  mcajis  of  levers 
placed  close  to  the  edge  of  the  u]H)er 
gallery,  and,  in  the  case  of  those  used  in^ 
the  rittary  circuit",  are  provided  with 
time  limit'relays,  while  automatic  reverse 
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current  relaya  arv  installed  irith  the  fe«dci  swiu-hea.  Electrical 
tripping  arrangcmouU  arc  placed  both  on  the  nrilohboard 
panels  on  the  gallerj,  and  on  the  main  lovers. 

l-jich  E.H.T.  'biw  bar  conaista  of  a  Sin.  by  iiu.  copper  strip, 
and  the  threo  are  sitwited  vertically  one  above  the  other  in 
aeparate  bnck  chambers,  diroctly  over  the  oil  switches.  They 
■nmpixiirtad  oo  aalwUntiAl  and  efiiaetiv*  iamlaton^  ind  aeceM 
n  obtanNd  to  then  thnmgb  iron  ^mt,  wbieb  whm  «k)««<.l 


circuit  breakers,  «h«int  rcgsilating  reeistances,  Arc,  next  is  the 
11,000  volt  fewlcr  \m\c]  ami  hually  four  track  feeder  [lauel*. 
'Ilie  lighting  of  each  aub-station  is  effected  from  a  separate 
small  transnirmer  tai>|)cd  olT  the  'bus  bur  coupling  knife 
switches,  mentioned  later,  and  in  addition  an  efficient  gaa 
supply  is  laid  on  to  cope  with  the  remote  poMibiHty  of  entire 
failure  of  the  current.  This  latter  point  is  an  example  of  the 
^re4^t  care  and  forethought  that  has  been  brought  to  bear  on 
the  daiign  and  ooutniotiao  of  the  sulMtationa,  wneraKinbilitj 
hM  bfl»  awdo  tilt  eennttal  faitan,  every  possifate  aecMMtt  or 
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Fm.  ILL  .  t  CoXNJXTlONs  AT  SCW-StAl :  'N. 

rfridei  them  inaccessible.  The  low-tension  an*!  operatiut; 
sw  it<  h  gear  is  contained  on  several  marble  paiiel-i  i-Iuced  well 
in  front  of  the  'biu  bar  chambers  on  the  upper  gallery.  They 
are  quite  tiinple  in  eleetriea]  daeigll.  The  first  panel  on  the 
left  contains  mmdry  measuring  instniments,  synchroscopee,  iVc, 
the  next  thiee^  tne  rotary  converter  alternating-current  side 
ttotttng,  tnotorinfc  and  svitcbinK  ganr.  following  thee*  an 
three  pooeh  fior  tbe  flontmnoaa  nde  of  tho  rotariea  ooataining 


Sumo  the  unugnneiit  ol  all  mb^lationa  n  the  nnie  in 

principle,  it  will  sutlice  if  we  trace  out  the  connections  for 
one.    Immediately  the  three-core  E.n.T.  feeder  enters  tho 
building  it  is  tjikt-n  thiouLih  a  three-vray  dividing  Vmx,  from 
H'hicli  it  piiierL'ps  -.in  three  separate  rubber-insulat«d  ivshost\>s- 
ro\  ered  Ciihlen.    Tliose  cables  are  cirrind  vyrtii  ully  in  separate 
linck  tvjnipartiiieuts.  passing  through  isul.itiiiij;  switclics  and 
the  luaiii  oil-ljn-itk  --wivdi  on  their  v;iy  to  the  thxrr  ubovo, 
where  they  ai-o  cot-ruM  tt-cl  to  the  main  Inia  h:iis.    Thus  far 
there  is  practically  iu>  ditU'iciicu  from  the  i(rran;.^oment  of  the 
outgoing  feeden  at  the  power  station.   It  will  be  seen,  bow- 
ever,  from  Fig^  19,  vhieh  ia  *  diagnoi  of  ooniieetuMM,  that 
there  «  a  oonipieaoaa  abeenco  of  group  and 
aeleeUnr  nritahei,  and  hence  of  duplicate  "bus 
bace  aho.    Nolwithctanding  this  the  'bua  ban 
are  w  aicannd  that  they  aie^  to  all  intente  end 
iranaaoi^  in  dnnlieatie. 

Thb  deeinblo  feature  le  eflSteled  (we  are 
referring  now  to  tho  Finchley  -  road  sub- 
station) by  means  of  coupling  knife  switches, 
"hich  ix'imit  of  the  'bus  bftrs  being  divided 
ill  two  distinct  halves.  To  one  of  these 
halves  is  connected  the  fefrdcr  proper,  and  to 
the  other  a  tncpiitg  from  tho  feeder  wliicli  siipplie*  the  Baker 
.Street  si>h  Htatioii,  If  necessary,  either  (m-  l;.f>th)  <if  the.'se 
feeders  may  be  diHcunnected  by  lU  uil  switch  utid  half  ihe  bus 
bain  only  left  alive.  On  the  other  hand,  the  coupling  knife 
■witchee  may  be  close^^l  and  the  entire  'bus  bars  supplied  from 
either  feeder.  Lastly,  both  feedci's  may  bo  connected  to  their 
ret]Hr<.'t)ve  (tortious  with  the  couph'n^  knife  switches  closed, 
care  Iciu^  taketi,  howover,  to  ascertaut  whether  the  feeders 
are  in  sjwchronisai.  Usnally,  of  coniMh  tlue  wtU  be  so^  bat 
thoTO  majr  bo  qocmmmio  when  the  feeden  an  run  on  aepanta 
generators.  From  the  ooupUlw  knife  awitcbet^  wires  an  taken 
to  the  potential  tnunafomen  atwled  ia  tho  iMueaient  and  to 
the  separate  lighting  panel.  It  should  be  observed  that  the 
I  oonpUng  knife  switches  are  not  in  the  actual  'bus-bar  chamheni, 
but  .ituds  are  taken  thr(Jii^li  the  u.dl,  and  thc\'  are,  therefore, 
li.ved  on  that  side  of  the  wall  remote  from  the  ftwilchboard. 

Connoctioiis  me  taken  to  the  transfonimrs  from  the  back  of 
the  bus  liai  chanihers,  the  tallies  la-iug  carried  in  separate 
brick  c. ini|)a:;tneiil<.  Aftei  jia.-iaini;  downward  throii;.-h  tlio 
lloor,  tiioy  arc  broken  hy  i^olaliuj;  switches-.  Thny  tiicn  eon- 
tinuo  on  through  tho  series  intti  umeut  tranr.Ie.rniei  s  to  the  oil 
break  switches  of  the  stationary  iiuiiafoiiuc't^.  From  the  out- 
going aide  of  the  oil  switehes,  two  pauer-inii'Ulated  leiui-covered 
cables  an  provided  for  each  phase.  When  the  primary  voltage 
ia  10,000;  the  secondary  is  328 ;  but  each  transformer  i-i  pro- 
vided with  an  additional  winding,  by  means  of  which  a  secon- 
dary voltago  of  427  oan  be  obtaiMd  with  11,000  volta  on  tho 
primary.  AiaaMfetar  ol  fact,  however,  they  an  so  eonneetod 
that  tinder  normal  mnning  oonditiona  tho  soeondary  Toltag^  lis 
S60.  Low-tension  alternathig  enrrent  is  Uken  frow  tho 
tr.msformers  to  the  svt-itohboara  by  means  of  paper-inanlated 
h'  id  <M,viM<:d  c.il  le-.  Here  knife  switches  are  inserted  in 
the  ciihifi.  which  aie  then  connected  to  the  slip  rings 
of  the  rot.ii  ies.  Middle  tappings  are  taken  oil'  tho  secon  hu  ies 
of  the  tiansf  irtners  for  the  purpose  of  supplying  the  smull 
induction  nuitiitH  which  are  coupled  on  tlie  rut.ary  stiai:.i.  A 
special  starting  switch  is  provid<.n(  immediately  umler  ihu  three 
low- tension  alteniatiiig-ctirrent  knite  switches  for  each  machine. 
In  Starting  up,  the  pmull  iminction  motor  la  ct)nnettt'<l  across 
thointenucdiate  tapping.:,  ami  w  hen  it  has  run  U|>  to  it-<i  muxi- 
mnm  speed  for  that  voltage  the  sUuUug  switoh  is  thrown  on  to 
the  otlMT  eontaet,  which  opwation  cute  out  the  intermediate 


Digitized  by  Google 


420 


THB  BLECTRIdAN,  DSQ 


I  80,  1904. 


t.-ippiiiff  and  puts  tbt!  full  bwiuiuliiry  volUgu  ontotlic  itiduction 
inoior.  Thi»,  of  course,  incroues  the  speod  until  the  rotary 
approaches  -iynchronism.  Exact.  syochrODOUS  spee^l  may  lie 
secured  by  riu-aii-i  fif  :i  v.iri;il>I«  rosistance  in  Uic  sluuii  w  indinj^ 
of  the  rotaiy.  On  the  cotilitmuUii-currant  *iJu  of  the  rotor  is 
a  return  current  cut  out  together  with  two  knife  s«  icche«.  The 
coaUouous-current  bus  bars  an  ntoated  at  the  back  of  the 
«vitcbbo*Kl»Mld  arc  divided  intotw»portioiw«onDeet«d together 
through  a  reoordiug  wattmeter  and  an  indicating  ammeter. 
Thus  by  connecting  the  machine  cables  to  one  portion  and  taking 
tha  fetidor  oaUes  from  the  other,  the  «Dttra  ontput  ol  the  sub- 
■tetion  is  comreniently  nwMnnd.  Alfboa^  in  inmlated 
return  rail  is  provided,  tlien  k  •  nritdi  on  fM  bond  i«r 
necting  the  negathw  'bw  btr  to  ewtb  vhflii  tuemuy,  Fnm 
the  Finchlev-nwd  tuVstation  there  go  out  four  positive  track 
feeders,  each  of  which  is  connected  to  the  'bus  bar  by  means  of 
:i  knifo  switch,  through  8Ji  nninietcr.  Two  of  theso  ffCilerK 
tiU[ii>ly  dii'tuut  to  the  up  awi  liowii  liitcs  U)  taid  thu 

other  two  to  the  up  and  down  lines  to  Baker-street.  Since  the  oil 
switches  are  mechanically  operated  by  levers  spaced  out  along 
the  front  of  ihu  switchhoanf  Rallury,  there  is  no  jtancl  cirryin^ 
remote  control  switches.  Each  track  fe«dcr  consiata  of  a 
14W/13  Mlila. 


TB£  NEW  PATEHT8  ACT. 

We  may  remind  onrraden  that  Sec.  I.  of  the  Patents  Act  of 
1902  becomes  operative  on  Janiury  1  st  next.  The  histor}-  and 
r.irliaineiitary  ):.roceL-(lii]g8  relating  to  lite  .\ct  of  19011,  which 
tiikos  tlie  form  of  an  auicndnicut  to  the  pniitiixal  I'atL-utt.  Act 
of  1  havi'  been  fu]l_v  re[K<rte<l  in  onr  columns;  and  the 
iiuw  Act  iL-uflf,  :is  finally  pa6*>,:(i,  >vill  \k  found  in  Thf  KiirtrKuni. 
^'ol.  I..,  p.  172.  It  may  be  well,  however,  to  lecajiilulato 
briefly  its  chief  points.  First  of  all,  tlie  jwriod  of  provisional 
protection  is  reduced  frotn  nine  to  .■■ix  months.  Then  all 
"  complete  spccilications "  are  to  be  cxaiuittcd  as  to  novelty, 
but  the  search  is  to  extend  onl  v  to  complete  English  specifica- 
tions not  more  tlian  50  yean  old.  A  fee  of  £1  is  to  be  levied 
for  this  search,  but  it  must  ba  baCM  in  mind  tbat  the  fact  that 
the  Patanl  OfRce  examiners  are  iinablo  to  diecoww  an  aaticipa- 
tkm  doee  sot  in  itself  constitute  agoeiablas  tbatthe&iTaiilaaii 
under  examiiMika  »  Daw.  Uaati^MtiaMtoilwaMaificatioii 
•nbaiitted  an  found,  tin  pUantea  u  eoanranicataa  witb  aod 
may  amend  hb  specification  to  meet  the  objections  of  the 
Comptroller-General.  Should  this  gentlenmn  stin  hold  the 
opinion  that  tlie  siiiecif^catiMn,  u^eIl  in  its  amended  form,  wm 
anticipel.€d  by  a  fuimei  putctjl,  then  he  Laa  iLe  lij^Ll  to  tas:- 
mark  the  specification  by  a  reference  to  the  previous  patents, 
which  he  Itelievcs  anticipate  the  one  under  examination.  This 
"reference  '  takes  the  foiTO  of  a  stfircot}  jied  otfiei.d  formula 
appended  to  the  claims.  An  appeitl  a^^ainst  this  decision  may 
lie  made  by  Hie  invciilor  to  the  Uw  officer  of  tlie  Crown,  It 
will  be  understood,  therefore,  that  the  inventor  is  granted  a 
patent  in  any  ca»c  if  he  desires  it.,  and  this  is  one  of  the 
chief  points  of  distinction  between  the  new  Esclisb  Patent 
law  and  the  Auiericun  and  (icrmun  I'atont  law^  wnidl provide 
that  an  application  may  be  entirely  rejected. 

Mr.  C.  1).  Abel,  in  a  Fajier  recently  read  before  the  Society 
of  Arts,  denounced  io  unmistakable  tenne  the  AmerieM  and 
Oannan  patent  lawa  and  deiuoostnted  by  aetnal  esses 
what  injuatieee  nay  be  done  bv  incompetent  examiners.  From 
this  point  of  view  Ur.  Abel  thought  the  new  English  patent 
law  a  great  improvcmetLt  upon  tliat  ni  the  other  tuvi  couniMes 
mcntioni'<l  ;  it  would  faii  ly  latisty  the  ;uitres.li  of  the  in^  entor 
while  safeguarding  at  the  same  time  those  of  the  community. 
The  one  ihitif;  la  \m  regrctte<l  was  that  it  lia<l  taken 
the  I'ati  rit  ( )fhi  e  .luthorities  so  long  to  adopt  these  regulations 
which  had  U^n  proposed  by  nim  some  40  years  ago. 
Mr.  Abel  \ery  justly  rKmiirke<l  that  the  new  procedure 
could  only  be  cjinicd  through  ui  a  thoroughly  satisfactory 
msnncr  if  the  be.st  of  exumintr>>.  and  sufficient  of  them, 
were  engaged  by  the  Patent  Ofiice.  He  made  some  inter> 
eetiog  compafiaoiM  between  the  areng*  lenntli  of  time 


which  each  of  the  examiners  of  the  Patent  Otiic*«  of  the  three 
eontitiic.M  in  (juestion  could  devote  to  the  examination  of  a 
latent.  The  calculations  are  based  on  rec«nt  fisnirci  as  to 
nnmher  of  examiners,  hour.s  of  work  anil  nuiiilicr  of  patents, 
aiid  it  is  slated  that  in  tlie  UniUid  Stat^^^,  Cennany  &a<l 
England,  the  average  time  comes  out  at  10,  !  '>  and  16  hours 
respectively.  Apparently,  tba  conditions  in  England  are  the 
most  favourable  to  a  thoroU{(^  eaawh,  but  the  lecttuer  drew 
atteottOB  to  the  fact  that^  ss  a  role,  the  applications  for 
1'!»B*^1<  pataota  contain  a  very  much  greater  amount  of 
anueet-Mttar  than  ia  the  case  with  tlie  applications  in  the 
United  Stirtee  or  Gemaay.  Be,  therofna,  eonica  to  the 
eondnnoB  that  the  eiamininf  atalT  of  the  Eq^iak  ¥ttmA 
Offioft,  as  cooBtituted  at  preeeot,  is  inadeqnato  to  its  dotm. 
With  regard  to  the  system  of  classification,  Mr.  Abel  gave  the 
prize  to  the  American  system,  which  divides  the  subjects  of 
invention  into  i'H5  classes.  Vet  Mr.  Abel  is  not  oontent  even 
with  thi.s  ntther  fonnidable  lookint;  numbvc  of  divisions,  but 
advocates  the  adoption  of  a  number  of  new  classes,  to  Ix 
devoted  to  •'  niuchine  elements."  Every  division  of  the 
eviiminint;  .staff  .should — nccordin;^'  to  the  autlmr — be  SupplieJ 
wilii  a  Ket  of  these  new  classes,  which  would  have  to  be 
consulted  for  every  specification. 

Another  suggestion  of  Mr.  ,Vhel  was  "to  ap|>end  a  staff  of 
competent  officials  to  the  I'a  :  t  <  hee,  whoso  duty  it  would 
be  to  travel  about,  botli  at  huuic  and  abrtwid,  collect  common 
knowledge,  forwarding  it  to  the  Patent  Offico  to  be  there  digested 
and  elasnficd  and jmt  in  a  ueefol  foim  before  the  public. 

Ur.  Abel  eooeidend  the  ij^t  e(  the  GomptroUer-Genenl  to 
aMMit  a  mecMeaticw  i»ttie»Miiieralhided  toalKm^obte. 
tionafale  and  be  thoudit  H  woiild  be  better  and  noreeqirilBHe 
to  tlie  patentee  if  the  Comptroller  would  refer  the  pubBo 
merely  to  the  record  of  the  proceedings  in  the  matter.  TMi 
point  was  criticised  in  the  same  sense  by  Sir  Lloyd  Wise  in 
the  discussion,  while  Mr.  A.  Siemens,  tb.e  chaiiman  of  the 
meeting,  agreed  with  the  view  which  we  ha\o  repeatedly 
exprewe<l  in  tlie»e  cylutnti.s,  that  the  i>;irtial  in ve.stigatiou  by 
the  Patent  (Office  as  to  the  novelty  of  the  inviMilii.xi  "iH 
be  of  no  marked  benefit  either  to  the  patentee  or  the  gener  d 
public.  If  it  catisos  a  delay  in  the  grant  of  the  Patent  ami  tlu 
pabUeation  of  the  complete  specification,  the  resultant  effect  of 
the  new  Act  will  be  totetiid  ratto  than  te  aeedaiate  the 
pnngnm  of  our  industries. 


k  VBTBOO  OF  DBSIGNINQ  INDUQUOM  llOfOBS.* 

BV  H.  M.  HOBAKT. 

In  the  design  of  dynaow-eleeCric  macbinecjr,  the  term  "oDtptit 
co«fficient"  hasbeenemBlayedbgr£ssooaiidhyEapp*e>>d  is 
rally  denoted  by  the  symbol^. 

V'-  -\V  (l>«xXf/ X  i;  ;  (11 

where  W  -  rated  output  in  watts  ;  D  diairjctr  r  iit  llie  "  &u  -gsp i" 
centimetres  (for  an  inducti.m  iJiotui.  t>  is  tlic  dianiLter  of  tho  rotor); 
(/.^  gross  core  length  in  centiuictiiiiti;  .Xi/'^acuvecore  length;  K  =  r8ti'<l 
speed  in  revolutions  per  minute.  (In  induction  motor  designing  it  is 
cuuv  cuieul  to  neglect  the  slip,  and  take  for  It  (he  synchronous  need.) 

The  «Kttciettt  ^  baa  been  ehiefly  cxnpiemd  iatbe  dedignel  cin- 
tinnous^mnt  dynsmos  and  motocs,  ana  the  writer  has  fconii  it 
of  extremely  linmed  utility  beoause  commutation  Umits  leads  to  s 
very  wide  mtigc  of  attninaUe  values,  depending  chiefly  upon  the 
rated  speed,  voltage  luid  output.  Similarly  in  altemating-CHmnt 
cencralors,  the  required  voU«t;o  regulncion  imposes  limitations. 
\Vhere,  however.  »»  in  the  nine  cf  •svi^rhrono:!*  motors  ftnd  induction 
uiotofB,  heating  hliuiild  j:Lr;>.TKllv  l-i  tlie  Imnr  Mf  uiil|>ii[.  0  becomes 
very  n=ipfiil  to  ibf  ili  sii;jii>r,  ami  the  attiuiiublti  \iilm  is  far  more 
null  1 1  iiilviit  uf  till  ra;i  il  speed,  vollago  and  output  than  in  the  CSS« 

vuuiiinitttUng  niachuicrr  and  niteniating-current  generators. 

In  the  writer's  practice  in  desi/^ng  thres-pbase  squinvl-CSS* 
induction  motois,  be  bas.fouud  the  attainsiile  Tslnes  of  0  to  rang* 
from  OOOOO  at  10  ii.p.  to  abont  ODOie  at  l,0(N>B.p4thiM  cstly  doublini: 
in  value  for  a  100  fold  increase  in  output.  Il  deoeasss  slighclv  witn 
iricrttt»il)g  \cllsgc,  increasing  periodieiiy  and  decreasing  speed.  Bui 
for  the  purptiM.-*  of  a  liroad  survey  of  the  factors  of  induction  iiiowr 
dcaign,  it  will  be  lakon  as  varying  with  the  ontpai  akmet  and  in 
BoewilMiee  with  the  emtve  of  Kg  1. 

■  AWi«ctola~V»p«rB(S4tbtf«re  BeoUenPcf  tliaSt  LonlslBliinslini*' 
Slsetticel  GeagHSSi 
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Tht  pnMnt  InvHtigitioB  will  ba  Bntltd  to  tluM-pbMe  aqniml- 

eai^  Mitclion  motors,  and  tho  rnagt  of  inTMtigiUion  U  earned  to 
10,000  ii.r.,  »inco  the  stady  of  extrMiiM  wiD  b«  KeiMrallj'  Mimitt«d 
to  be  conducire  to  a  clew  comprehen«ioti  of  the  fiwlorx  involved. 
The  writer  hM  on  other  occ-tusioiis  shown  ihiit  tlio  uuportuni-i'  of  iv 
small  air-^ap  hcis  been  overestiinnted,  and  thiit  it  uiJ>y,  lu  fad, 
nude  frLi:u  iti  [!>:  .L')iiini  l-ii]  undedirubility,  bo  dulriuieillM  bom  the 
electromftpiietic  standpoint  if  carried  to  t'xtrpiuwi. 

In  the  present  investi^^ation,  the  air  i;ap  will  bi>  determined  from 
the  following  fbrroala,  except  that  in  catios  where  lliia  Rivea  a  ralue 
|Nt  thn  O'Vkm^  the  air  ;.'iip  wiU  be  uken  eqttal  to  O-lOta. 

A-u-ouufix  yUxXjrxV 
where  V-p«ripli«raI  ipeed  of  rotorlnnMtiMfarMMndaadABradi- 

gal  ^|apih  of  air-gap  In  centimetred. 

T.W.C.  denote*  the  total  tvorki  cost  in  dollars,  and  the  writer  has 
foand  hj  asaanination  of  a  large  number  of  dynaiuo>elMtrio  machine* 
boilt  by  nuuqr  different  niaiiufaottirem  in  several  difiblMIt  oountriet, 
that  T.W.C.-KxDx(*v+07r)     ....  (2) 

wbave  r  h  the  polar  pitch  at  the  air-gap  (i.e.,  the  oircumiereneo  at 
the  air-gap  divided  by  the  number  oit  polM)«  and  K  U  •  (aetor  to 
which  fairly  oonetant  values  may  be  MilgiMd  ftnr  tny  partteolar 
t^-pe  of  dynamo-electric  machine. 

For  three-phaiR',  wjuirnil  cttijfi  indnclion  motors.  K  varies  slowly 
from  O'lfi  in  small  motors,  and  it  woiiM  approach  0'2T  in  a  three- 


^  O-OOKi 

^  oij:i« 

totxn: 
twos 


J 

1 

— 

1«.0(» 


tpBO     (.000  S,000 
Saliil  Ot'lp^il  III  //a/.<- 

Vtakl.— Tta  "OVCTR  CoErriL'ir.M  "  kmb  Taxn-I 
Imuiution  SioTOUS. 

pbajic  si|uirrel-ca^  motor  of  10,000  u. p. 'capacity.  In  ttw  |HMUirt 
Uivvsti^'utioii  K  will  be  taken  from  tfie  curve  of  Fig.  2.  K  may  Im 
designated  the  "Cost  Coefficient." 

Of  all  possible  values  of  1>  and  \i/  fuUilling  cijuntion  (1)  fur  a 
given  value  of  0,  W  and  li.  thi  rc  i,^  but  uni>  1)  and  one  X./  uliicli 
make  the  total  wurk>i  coBt  a  luuiinium.  I'y  a  brief  calculation  it 
will  be  readily  Hnea  tliat  the  eqimtioii  X-/  ■■2x01  r  l-ir  hii[>jiIii'« 
the  data  correspun(liu<{  to  the  njiniiiium  u>\a\  works  co^l.*  The 
antiior  proposes  to  take  this  equation,  in  conjunction  with  a  i*uit- 
alde  value  of  the  output  coelHcient  0,  a*  the  ultimate  baais  for 
the  deaiipi  of  ndootimi  motora,  and  to  ahow  tiM  throadwaft  »  gnU 
i«Bge  of  apopfli  and  output*,  the  design  Mrived  at  by  Ink  Btaaiw  ia 
also  a  practical  and  sound  design.  The  anthor  naa  teated  thi* 
method  in  many  ea«e«,  and  whiUt  it  may  occur  that  a  earefUl 
•Taminatioin  leaaa  to  amploying  a  difiaraot  ntio  of  to  r,  it  moal 
baaiddtlMittlwalwvaiinttndanaan  to  him  to  aflbid  by  hr  iha 


0ms 


readiest  means  for  obtaining'  a  practical  and  economical  design. 
It  ia  ^uito  nannal  (liat  aeverai  other  facton  (wluch  have  not  been 
~  in  th*  aoat  tennda)  aboald  affeet  Uta  ratio  of     to  r, 

the  tarm  \,.  ^  Vfhvi^iM  Umag  rmKD 


in  agnation  (2),  we 
T.W.a-XxDx  (j^-t-OTKo) 

orT.W.C.  =  K=<(^J^+0-7KD»). 

IMOenntiatiiig  and  eqaating  to  zero,  «e  obtain 
W 

-^|j^+a  X     X  K' X  D=o, 


I,  very  iii^h  peripheral  speeda  woaU  uaica  It  daiirabla, 

fbf  mechanical  laaaona,  to  morease  the  ratio  of  to  r,  whilst  vecy 
low  peripheral  qpaada  wonid  tend  to  make  it  preferable  to  decrease 
it  for  thermal  reaeone.  It  \i'iU  also  be  seen  that  small  variations 
from  the  ratio  of  \ij  to  r  for  the  minimum  cost  generally  increase 
tho  cost  but  slightly,  and  Uiis  fact  moet  also  Iw  kept  in  nund.  Tlie 
dimensions  of  the  design  for  miBianBB  total  wans  coat  mi^  ka 

derived  as  follows  : — 

We  have  the  condition  t)iat  Xfal-^r  and  IMf asW/t^NB). 

We  deduce  14  U-r  -  \V  iff,  x  R>. 

If  M^fraillMlMIJ  >»  i-.v '-'!''>  p^'r  K-'coiid.  W'l  have : 


and 


K. 


D  -  laON  r.  (s-ll)  -  Stt-aN  r,  R, 
l'4xl,4«INgr*/B-W/(^xID, 

.  ■ .  f>-0<QOO«»x  WxB/(^xN<)  and  r-OHWi/^^' "  ^ 

>a  indamBiilit  •!  tiie  value  asstimed  for  tbo  * 
W|  B  and  K  an  bt  any  ease  given,  and  p  is 


n  »i  M  a«  n  1*1  it  m  i«  n  n 
Fn.  t.— DwtasMR  CoameiBina  imt  *  100  a-r.  S$-oioLa  Taaii 


the  enn-e  of  FIr.  1.  Thus  we  may  really  determine  r  for  any 
given  case,  then  Xg  (from  X«/  — 1*4)  and  then  D,  and  then  the  total 
works  cost.  In  Tables  I.  and  II.  this  is  done  for  motors  of  10  D.P.. 
100  H.P.,  1,000  H.H.,  and  10,000  M.P.,  for  %'>  and  ."VO  cycUn  per  second 
and  for  a  nnde  ran:;e  of  speeds  (numbers  of  poles). 

To  set  suitable  limits  to  the  scope  of  the  present  inveaUgation* 
the  author  has  cntcrt  d  up  in  the  r  n nina  cuTilj  thoaa  diatgna  cwiniiljiin 
witli  the  foUowiiif;  three  conditions  : — 

Firtt  CimilitiiDi.  Values  of  not  less  tlWB  IScm.  for  the  pole 
pitch,  r.    With  small  values  of  r  only  a  amall  number  of  slots  per 


M  04  oa  •«  i<o  If  It  i<o  i-t  *o  n 


/(siioo/*'. 

T 

Fn.  4.— OcavBs  or  Ceai  HMuxtais,  100  B.r.  2i^But  iHaaa-nLiBB 
SaonnL  Omb  Horn. 

pole  can  Im  taken,  and  this  delr  ti  rioi]sl>  affi  i  ts  the  zig  /ag  disper- 
sion, qnite  apart  from  the  fact  that  witii  but  few  slots  per  po'e  the 
" dead  points lieconn-  iimri'  di.itinet.  Nevertlielcss,  Irtcm.  must 
by  no  means  be  taken  as  the  smallest  pole  pitch  which  it  is  jnsti- 
OHb toaaplogriniaaaticak  IbbmIIiuoii  rs  u  i  :  v.<rvalueaofr 
moat  ba  tana.  SmoriI  CToiuftf ion.  IIii!  pi  ripininii  <peed,  V,  shall 
not  exceed  40  raalrae  p«r  second.  Thinl  Vomlitton.  No  doaigDa 
for  speoda  botow  40  rei-s.  pur  min.  are  considered,  and  even  theae 
low  valaaa  an  merely  used  to  emphasize  the  tendanaiaa  in  aKtrama 
case*. 

It  may  be  well  to  go  through  the  ealeoUtion.'*  for  one  case.  Wa 
ehooee  that  of  a  10  h.p.,  12-5-cyel«,  four-pole  motor.  I'rom  tha 
awe  of  Fig.  1  we  And  0  to  be  equal  to  OHNWOS.  \\^1«0. 
B«87S.  K-1»S.  ^-i<H]000187x7MQ/0'OMn-<Hmfi«m. 
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A*  tiib  ID  below  the  stipulated  aoMum,  A  ii  taken  ttqaal  toO-leni. 

O-OOOBttxWO  "^"^ 
X^^l  ^r^aO'taD.)  I>=4r  »=28  B,  V  =  2Nr  100  =  fi'25  lueifci  pet 
!*i'i-on<l. 

K,  (he  "  coat  rOcfBcicnt  "  U  fuiitnl  from  tlic  ciirvo  of  Fig.  2i  to  b« 
eqokl  loO-ll. 

T  =  0-1 4  X  2li-H  X  -fO-i  xai-0)=f  105. 
In  tbo  Ubl««  arc  n\*o  ^ivcn  valuMfor  lhe"di«|M)r»ionooeflicietit, 
»,  the  vsliic  of  which  iis  of  grK>\l  iaiportancc  lu  inductiou  taoUit 
di>et(;n,  and  for  the  tuitxitiiiiiu  viiliio  of  llic  powt  r  fnctur,  which  >s 
•  iitcrcd  up  US  cob  ^,  acfordin<-'  !r>  tMisfoinni',  cimvi ntL'irix.  although, 
of  (■'  •iirse,  <ft  ill  this  ca&e  is  t!.'  :^]\^;\:■  d;  I.il:  ut  tl.''  1  j<j;.>r  between 
temiinal  voltage  and  current,  asul  h-.i^  nu-.:iiiitj  lu  do  with  <(> 
output  coclHcient.  In  deducing  »,  tn.  in- tli "d  set  forth  on  p.  AW 
of  tne  Klrflricat  W«rl<l  and  Kitninfn,  for  .Vpril  iiO,  1904,  haa  be«» 
emplovfil.  II,  the  sventRe  nuinlM^r  of  slots  per  pole  fpr  •Mte'O'e 
rotor  )i»ving  been  tor  •uioplicit,\ "»  ankc,  taken  equal  to  0*4  r,  eiw 
thi*  ie  It  fair  avenge  working  vittue  for  ron^  fHeiimiiutry  ciUcula- 
tloiM,  alttaouj^,  of  courit),  the  voltngc  ma  other  oOi)sidoratiaa> 
must  be  conmdtrod  in  the  final  <lr-;ii-^i.  It  in  ftirther  assumed  th»j 
Iho  »l<it»  are  linlf  oiH-ntHl.  Tli*  1  i-i  rnutu  C,  C  and  C  ,  cmployw 
in  ihi'  citlouliktion  of  <t  uru  dotintMl  iu  the  article  referred  to.  Co*  ^ 

-ri:i+-2«). 

Otii)  fuel  is  very  slriiiinf;— namelv,  the  lower  luininiuni  to'*' 
work*  cost  and  the  hir(<er  valuph  of  t  for  motors  for  a  high  fi  ■  ju  :  1  > 
An  tho  author  hus  alrc;idv  pointed  out,  the  "  output  coelhcieol  9 
has  Ix-en  litkeu  us  depending  on!  . n  ilu  linike  hor»t^-power.  W 
would  have  been  more  correct  and  nioix-  in  accordalice  with  t** 
pnaent  praetiee  to  take  a  elightly  higher  mtgat  ee«flkieBt  for  tov 
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{re<iuenciea  Thiit  would  linvo  di-crcascd  tlio  coot  and  slightly 
increaaed  the  <liiiporsii)ii  covtBi-ient  (ff)  of  tbu  low  froqucncj,  an 
compareil  with  tlie  lii(,'h-froquoncy  deiu^^. 

Fif^R.  8  and  4  nhow  for  the  100  ll.f.  25  cvcle  deaigna  the  varinlioit 
in  the  total  works  coot  nnd  in  «  w4th  variations  in  the  ratio  of  \ij 
to  r.  It  IK  evident  from  these  curves  that  it  is  permLssible  to  depart 
to  a  contidornblc  extent  from  the  ratio  r-  1-4,  as  the  total  works 
roat  will  not  bo  increased  by  any  prohibitive  amount.  On  the  other 
hand,  we  learn  from  Vig.  S,  that  the  decrease  in  ir  is  verv-  slight 
for  a  considerable  decrease  in  Xij,t,  and  hence,  so  far  as  power- 
factor  is  concerned,  one  rapidly  reaches  undesirable  dimensions 
in  endeavouring  to  improve  the  power  factor.  But,  especially  in 
small  motors,  one  is  for  this  ami  other  reasons  oblij^'ea  to  depart 
widely  from  the  moKt  favourable  ratio,  no  far  oh  regarils  minimum 
cost.  In  such  cases  considerably  smaller  values  than  the  ratio 
r  31 1'4  are  commonly  employed.  Hut  for  all  mediinn  sizes  and 
large  motors,  the  method  here  ilescribeil  A(Tord«  a  ready  means  of 
obtaining  a  good  preliminary  design. 


THE  COMBINATION  OF  DU8T  DESTRUCTORS 
AND  BLECTRICITT  WORKS  ECONOMICALLY 
G0N8IDBRED.* 

IIV  W.  »'.  ADA3IS. 

(Confluiled  from  page  JUL) 

Hitcknry.— already  stated,  I  Imve  taken  Rroal  pains  to  ascer- 
tain the  actual  coal  consumed  per  unit  Ki'nenttud  at  Fulham,  but  a* 
no  regular  record  is  kept  of  the  water  consumption,  it  may  purliap* 
be  snggestcd  that  I  have  taken  too  high  a  figure  in  basing  my  cal- 
culations un  Hlb.  I  am  quite  satisfied  as  to  the  correctness  o(  this 
figure,  but  owing  to  the  element  of  uncertainty,  I  turn  with  the 
greater  pleasure  to  the  Hackney  records,  for  here  the  water  is  metered 
and  the  coal  consumption  ascertaine<).  In  addition  to  this,  the 
figures  of  the  water  and  coal  consumption  are  ijnite  exreptiomible. 

Tlic  electrical  plant  at  Hackney  consists  of  high-speed  engines  and 
direct-current  generators,  and  an  interesting  feature  is  the  1,'iUU  unit 
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Tudor  battery.  The  plant  is  run  condensing,  and  301b.  of  water  are 
used  per  unit  generated.  The  average  coul  consmnptiofi  is  ai>out 
51b.  per  unit  generateil.  The  Hughes  ts.  Stirling  destructor  i-unsist« 
of  three  four-veil  groups,  with  a  combustion  chamber  b<'twoen  each 
two  pairs  of  cells.  The  combustion  chambers  lead  direct  to  three 
Habeock  boilers  placed  immediately  behind  the  cells.  The  refuse 
is  tipped  into  hoppers,  from  whence  it  is  raised  by  elevators  into 
three  large  binit  above  the  cells ;  from  these  bins  it  is  drawn  as 
rv<|uire<i  and  fed  into  the  cells.  The  blast  is  provided  by  electrically 
driven  font,  and  is  not  heated. 

The  annual  curve  (Fig.  II)  is  not  dissimilar  from  the  Fulham;  a 
better  value,  howc\cr,  is  obtaineil  in  the  summer,  and  the  Fulham 
record  of  TiK  units  per  ton  throughout  the  week  is  beaten  by  the 
Hackney  00  units  per  ton.  The  units  per  ton  throughout  the  year 
amount  to  41'1,  as  ugoiiist  the  Fulham  '2T'H.  It  .ihould  be  observed 
that  the  curves  cover  the  same  period  -  namely,  from  .lune,  ISKW, 
to  May,  1 90S.  The  coal  in  this  and  all  the  Hackney  cnrves  is 
plotted  in  at  olb.  per  unit  genenited. 

The  chief  interest  lies  in  the  Hackney  day-load  diat^raii)!*,  for  at 
present  the  day  load  is  small  and  the  peak  value  almost  beyond 
belief.  The  method  of  burning  the  refuse  dilTers  slightly  from  that 
in  tli«  at  Fulham,  in  that  a  varying  number  of  cells  i«  used  when 
occasion  requires.  The  refuse  is.  however,  burnt  uuiformly,  without 
any  attempt  to  force  the  cells  during  the  hours  of  the  heavy  load. 

*  Abstract  of  a  Paper  i«ad  before  the  Institution  of  Electrieal  EnginMn 
JDml  16. 


The  rate  of  burning  per  cell-hour  varies  very  little.  The  oclU  arc 
shut  down  early  on  Sunday  morning,  when  the  refuae  which  has 
been  collected  during  the  week  is  exhausted,  and  started  again  ou 
Monday  morning  as  soon  as  the  new  supply  of  refuse  begins  to  come 
in.  On  November  6,  1902 — a  Thursday,  which  is  closing  day  at 
Hackney — the  whole  output  was  carrie«l  on  refuse  steam  (Fig.  12). 
The  highest  value  on  the  peak  lasting  about  two  hoars  auiomited  to 
no  leas  than  104-.'t  units  per  ton.  The  rate  of  burning  is  shown  at 
the  base  of  the  diagram.  Fight  cells  were  burning  from  12  to  H  a.m., 
12  cells  onwanU  to  10  p.m.,  and  from  10  to  12  eight  cella  Althongh 
the  refiisc  was  being  burned  steadily,  the  generating  plant  was  shut 
down  from  fi  a.m.  to  1  p.m.  The  three  diagrams  for  December  16, 
17  and  18,  1002,  showed  that  the  high  value  of  104  units  per  ton  i« 
not  altogether  exceptional,  the  average  for  the  three  days  amounting 
to  102-1  units  per  ton.    On  each  of  tncso  days  the  refuse  waa  burnt 
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uniformly  throughout  in  10  cells,  and  the  generating  plant  was 
entirely  shut  down  for  four  or  five  hours.  The  value  obtained  on 
I>eremh<>r  IT  of  lOd-H  units  per  ton  ou  the  peak  load  is  the  highest 
record  which  has  come  to  my  notice.  I  desire  to  repeal  that  these 
figures  were  obtained  under  onlinary  working  conditions,  luid  with- 
out anyone  being  aware  that  »uch  fine  re«ult«  were  being  realised 
until  the  curves  hiul  been  drawn  out.  Given  a  snfRciently  large 
loatl  such  OS  that  obtained  at  Shoreditch,  there  really  Si'eius  to  be  no 
reason  why  100  iinitH  per  ton  xhould  not  be  reached  throughout  theday. 

.\fter  observing  the  splendid  value  obtained  on  one  of  the  Fulham 
curves,  I  naturally  anticipated  better  results  would  be  found  at 
Hackney,  and,  comparing  the  relative  water  eotmumption,  if  00  units 
per  ton  is  obtained  at  Fulhalu,  120  or  even  more  ought  not  to  bean 
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impoAHible  figure  at  Hackney.  .\ir  leakages  are,  I  believe,  not  un- 
known at  these  works,  and  may  perhaps  account  for  reduccil  etficiency. 

1  have  thought  that  a  diagram  showing  the  value  of  the  large 
battery  at  Hackney  might  bo  useful.  The  iliagram  of  December  IK. 
1002  i  Fig.  la;,  gives  the  total  loa<l  on  the  station,  including  feeder 
output.  The  solid  line  gives  units  generated,  and  the  dotted  lino 
the  station  output.  The  battery  charge  and  diachargo  is  indicated 
by  the  »ha<led  portions,  on  the"  top  of  the  peak  the  average  loud 
taken  it  about  lOOkw.  and  the  maximum  2-20kw. ;  roughly  the  dis- 
charge on  the  top  of  the  peak  represents  6tiO  units,  about  half  the 
nominal  capacity  of  the  battery.  Had  the  full  capacity  of  the 
battcrv  been  utiliwd  the  loiul  carried  on  the  peak  would  have  been 
2.'»0kw.,and  a  very  smiJ]  quantity  of  coal  would  have  been  required. 
As  It  is  the  diagram  shows  that  "til>out  40  per  cent  of  the  coal  which 
would  be  neceasaiy  without  the  buttery  has  been  saved. 
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A  reference  to  Tdbln  1!  will  show  linvl  for  the  year  oixiin;?  Nfarrh, 
190H.  lome  ii7  units  per  uta  of  refuse  wuro  ijenc  nvU'd  nftt-r  iltHliictint; 
ihe  i:lf-ecricitv  uac-d  in  the  fan  motoia.  As  ibu  uviriuto  of  Hl'JMii-rnisiMj; 
\  aIum  i.i  put  lit  lib.  per  pound  a!!  the  ytar  rounrl,  uml  ihv  wiiU-r  evupo- 
rutui  liuriiig  tlio  lust  financial  year  wsji  only  0  HAlh.  pt'r  pounJ,  n 
sutiuut  lemly  safe  U>  ii<i»iuue  that  at:  averat^e  li^re  of  tii  unite  pur 
ton  will  b«  obUined  uUinuuely.  CerBonaUy,  I  shall  be  rarprtuwa  if 
in  the  ooun*  of  «  £tw  ytu*  this  tigure  is  not  coniidmUjr  exoeadad. 
la  ihiieoiu]Mtimiitkiiot«li»tte  iBtmrtlDe  to  not*  tut  • 'ndiw 
cl  105  nnita  par  Ion  a*  MXb.  ol  watar  per  nut  maaiw  Ml  crapontiaii 
of  I'tfb.  of  water  p«r  pound  of  rofuae. 

Hut  daatnclor  costs  for  tbo  laat  financial  year  are  high ;  the 
vragM  ooneipond  cnrioaalv  vvitli  tlioM  ai  FuUuuu,  tho  blinker 
diapoaal  formed  a  connderaole  item  of  expense,  and  as  tin-  ili-Htnie- 
tor  was  running  only  11  niontha  daring;  the  year,  the  capital  clinrHei- 
per  ion  werf  lic-avit-r  than  will  be  the  case  i;i  future.  The  ercdit  to 
ihi-  ilfHtTOotor  liir  fclectricit^  is  ba&ed  on  the  Cflal  cost,  and  is  thert'- 
fori-  absolutely  fair.  As  in  the  ca^c.  of  Fulh.iin.  thn  ditlereiif.:' 
betwcion  tho  ii«t>tmetor  revenue  and  total  omu — namely,  Ii5'4d. 
per  ton  deetroyed,  is  in«t  by  a  credit  from  the  Health  Department. 
Owing  to  the  Ua«kDe;  deatractor  having  a  teta  favountble  market 
for  iu  «tcani. It  doaa  BOl  aaau  Kkdy  it  will  •am  •praflt  aa  will 
probably  be  (ha  aaaa  at  FolfaiBi.  TZH 
Jemwmlaiar.— Tha  unalUat  the  Lwi3qo  comtined  itatiana  haa 
aoeuaaifuQy  oompleted  a  year  of  ^nMag,  Tha  retnnw,  however, 
have  not  yet  been  published,  and  at  the  time  of  writing  are  not 
available.  Mr.  Vincent  hait,  however,  kindlv  p1ac>-il  ikt  my  di«po«al 
information  which  will  prove  of  iutereel.  Hie  plant  consiste  of 
hi^b-n>eed  vertical  engines  with  direct-current  genoraloni ;  no  use 
is  niatif  of  the  i-Nhsus;  slvnni.  Tfie  battory  i»  «n)al!,  beins  of  only 
240  unilh  capiwity.  Thv  Huf;UuK  A  Slirlirif;  (iLStructur  conbists  of 
thr«»  pair:*  of  o'lU  Willi  tlirff  Babcock  boilers.  A  couibu'-tion 
chamber  in  pruv  idid  be  tween  eneh  p«ir,  which  lead^  into  a  tlue  a;  the 
back  of  Iko  cells  iLuU  Uj  the  boilers.  Thiii  arran^emeui  is  not 
quite  so  favourable  as  that  at  Hackney.  The  blast  is  provided  by 
electrically  driven  fans,  which  only  take  6  per  eent.  of  the  total 
inanttoaf  alaetrioityipiaMtad.  la  additMO  to  supplying  steam 
t»  tha  waetHia  gaaonitoia  »  anplj  ia  gma  to  the  adjoining  baths 
and  wndibonaaai  Tho aoal  nU  tt  tte  bath«  bofun^  il.e  erection  of 
tbedaatraotorwaaliotwieeDMOaadiCSOOpir  »i.iuiiu;  two  stokers 
were  alao  employed  whose  wagee  amounted  to  about  £150  a  year. 
The  coal  burnt  at  the  electricity  works  was  only  400  tons  for  the 
year;  thns.  fiStogether  apart  from  the-  cloctricity  ivorks,  a  saving  of 
about  tlHXl  li-M  t'ljK"! — the  value  of  tlie  coal— has  been  effected  by 
the  intrii'l'.K'tioi:  orthe  dei^tnietor.  It  imU  tlius  be  eeeu  that  the  whole 
of  the  el<<  triiity  fji  riernted  maybe  credited  to  the  refuse.  After 

deducting  tho  imits  uwid  hy  fan  iiiuitim,  the  very  creditable  figure 
of  29'H  nuita  has  been  obtained  per  ton  of  refuse,  a  figure  soooud 
only  to  Hackaa*.  On  the  official  test  the  &no  value  of  l-OSlb.  of 
wMar  waa  olMMnad  per  pound  of  refiiae.  andi  m  viow  of  the  liiph 
ealoriJie  valna  of  tha  BenDooAiey  reftise,  Vr.  Viaeant 
that  some  86  units  per  ton  is  tbo  ujtiuiat«  value  of  the  refuse.  Tho 
eredit  given  to  the  destructor  of  Id.  per  uuit  generated,  or  1  OUd. 
per  unit  sold,  is  undoubtedly  high,  but  tho  works  are  unfavourably 
aitoated,  the  price  of  cool  is  high  and  condensing  is  impossible. 
Couipared,  Itn  rtfore,  x^ifli  '.Jie  fivera^o  for  the  six  uncombinod 
London  iinderUk.nHs  of  O-DtfJ.,  '.he  liu'iiri  is  not  so  estravagant  aa 
would  npp(>ar  at  lirst  siu'ht.  In  view  uf  the  high  coal  valoe,  the 
r.< nitoiuKsey  di'Htructor  vliuiild  enni  a  anIatMinl  pvoflt  whau  the 
full  beat  value  of  iLu  itliimi  utalii>«d. 

Woolwich,— Tbo  combined  electricity  and  destructor  works  here 
have  ao  laoaatly  been  added  to  the  list  of  Metropolitan  undertaJcings 
tfaatiatnnia  for*  jmtvt  worUoir  are  not  available,  i  ">n  able, 
howaror,  lo  give  toe  reanlt  of  ao  eseelleottaat taken  aarly  thU  year. 
With  a  water  consuo^on  of  40lb.  per  nait  faoaratad,  (ha  fine 
flgoia  of  100  units  p«r  ton  was  generated  tor  two  bouta  eon- 
linuously.  With  the  luuuu  ei.'onomicul  pluut  as  at  Hackney  thin 
figure  would  have  been  IDS  units  per  ton.  If  Mr.  Mitchell  can 
bring  bia  water  eonaomption  down  be  may  yet  beat  ail  reeords. 
Tha  daatractoK  ia  a  HaUnuu  Bros.  Simplex,^ 

PBOVIKCUL  UKUaBTAJCtMOti. 

lI'i'mWofoM. — From  tba  fiKiina  given  to  me  by  Mr.  Tomlinson 
Loe  it  is  plain  that  these  works  should  not  be  included  in  the  list  of 
combined  undcrtakiiit,'s.  The  joint  works  adjoin  the  s«waf;<)  works, 
and  the  whole  of  the  steam  available  from  the  refuse  is  used  for 
iU^WAge  pnmmng  and  heating  tlio  hospital  some  600yds.  away  frv:ii 
the  works-  The  coal  savwl  {<>  the  sewage  works  ii'iuninl's  to  tt'iH  i 
a  vfftr,  iiii'i  Mr.  1.1  1-  stales  Hint  beyond  what  tlii-  di-Htnutor  ciui  :i>.i 
he  provides  coal. generated  steam  to  the  value  uf  about  per 
annum  in  oildition  ;  this  being  «o,  tho  value  of  the  steam  in  tenns 
of  possible  tmits  of  electricity  generated  can  only  be  estimated. 
On  (he  baaia  of  thoaie«ent  cool  cost— naiui^,  0-Od.  par  unit  sold— 
the  tmito  generatea  would  amount  to  300,000.  From  another 
aonno  I  uaderetand  that  it  has  b«en  estimated  at  4S  nnita  per  ton. 
Taking  the  former  flgnre,  UU  units  per  (on  is  a  highly  ereditable  par- 
lonnanca,Meing  that  the  refoae  ia  bomt  with  piaaaad  aawaaa  dndge 
iathapniportiooof  Itonof  alndgetoStonaof  ratoao.  Tna  iaiga 


percentage  of  naii^lure  Mid  tlie  \ery  ui:ia;i  peruentu:^!'  of  C':iuil)a^til:ili' 
tuatter  iu  sludjje  is  well  kiiu\ui.  The  furnaces  are  of  tile  Heamaii  l>c 
Oeas  type,  with  Labcock  lxjib-r>. 

flrntjt. — Tlirotifjli  the  courtesy  of  Mr.  I.um;  and  Mr.  .Arthur 
I'ree-ce  I  have  been  provided  with  very  full  inforLiation  regarding 
lhei>e  work^^,  and  altiiou^dt  the  ijiiantity  of  ruluiit  burjil  is  exeeea- 
ingly  small  crunpared  with  the  large  works  we  have  been  considering, 
the  results  obtamed  are  valuable.  Tl^u  generating  plant  is  o(  tlw 
oanal^rpat  vetti«»al  high-apead  angjaea  with  direct-currant  aaaantan, 
Tha  battery  ia  a  D.P.  of  UO  turn  aapacity.  The  plant  la  ran  non* 
condasain^  Tha  daalniatar  ia  a  two-call  llddrum  Simplex,  with  a 
LanMahira  hollar  whidi  ia  uaoaliy  aluni.  An  economiser  is  in  use, 
and  also  a  regenerator  in  conjunction  with  steam  blast.  During  19)2 
tho  coal  consumption  per  unit  generated  as  ascertained  by  Mr.  Long 
whe  n  the  destructor  has  not  been  at  work  was  fllli  in  the  winter  and 
Kilb.  in  the  summer.  Tho  average  for  the  year  «  ork^  out  at  9-i)lb. 
The  total  foftl  nsed  during  tho  year  was  848  tons,  a  l»fg»;  proportion 
of  wliich  wa^  used  in  1,'etting  up  stoom  to  assist  tho  dostrunnr  lor 
short  time  every  day.  The  resulting  IS  units  per  ton  of  refuse  is 
poor,  but  it  is  c^i  ar  tlmt  ^is  the  loud  increases  a  better  value  will  be 
obtained.  Iteturiut  for  thn  year  ending  March,  1S08,  have  rc*ched 
me,  and  a  suUtaiitial  improvwnant  ia  aliaady  mantfftit.  Allowing 
for  the  reduced  coosmuption  of  91b.  of  ooal  per  tmit,  the  average 
ottita  par  ton  of  laftaaa  ia  laoieased  to  21.  The  ultimate  valno  with 
the  plant  woAlag  andair  auna  favourable  conditions  should  reach 
80  units  per  ton.  In  a  small  plant  of  this  description  bamiug 
between  '2,000  and  8,000  tons  per  annum,  the  economical  utilisation 
of  the  refuse  becomes  quite  a  special  study,  and  the  biiminp  of  coke 
breeze  or  coal  in  the  destrucloc  fyirnace  to  assist  iu  llu'  event  of  » 
shortage  of  refuse  would  prtiHaMy  prove  more  ef otioiiiical  than 
getting  up  .^leani  in  .ui  in.iepeadent  ixider.  It  i^  nut  pur^ndjle  to  mix 
gixii  fuel  Willi  tUtt  reluse,  but  wuh  a  lillle  trouble  a  portion  of  the 
^rate  c  iii  be  -teparately  utilised.  It  i^.  I  understand,  now  Ifr. 
Lung  s  praclite  to  burn  coke  breext  iii  the  furnace  in  this  manner. 

f,'<o««'«f<r.— The  ty  pe  of  destructor  in  use  in  this  town  is  that 
constructed  by  Messrs.  Heenan  *  Frmtdo.  Ths  plant  i«  a  com- 
paratively small  one,  consi.stim;  of  two  celU  only,  with  one  Unljcook 
boiler.  Xn  eponmniscr  is  us>  <i,  auu  also  a  re<;eiieraior  m  oonjimcton 
with  the  fan  Idast.  the  fan  being  driven  by  eb-rtric  uiotOCa.  Tho 
engines  are  veriieal  high-speed  condensing,  the  ^teneratora  dinet* 
ourrent,  and  an  £.P.B.  battMy  of  440  tnuta  eapaaity  is  in  use.  In 
recording  tba  returns  fbr  the  year  lOOS-t.  I  bava  had  difficulty  in 
apportioning  the  nnita  generated  between  coal  and  refuse;  Mr.  Bsehe, 
the  engineer,  infonna  me  that  the  usual  rate  of  burning  is  1  ton  per 
hour,  but  on  tho  peak  the  rate  is  incroosed  to  from  25  c wt.  to  '2K  cwt. 
Ho  states  that  lOOIcw.  to  180kw.  was  maintained  for  one  hour. 
From  25  to  40  units  per  ton  are'iVtuiin  d  in  Niinimer  and  from  60  to 
eOin  winter.  When  all  Iho  re«u^-.  is  1,  .nil  u-iefnlly,  it  is  expected 
that  an  averiMre  of  t>6  units  per  ton  w  ill  be  ulitainwi :  at  present  tho 
day  load  in  small.  In  dnidint'  um-*  f,"uieriited  for  I'r.c  year 
between  t'lic  coal  iind  refuse,  1  Jiavu  had  to  iisnume  llittt  l.iib.  of  coal 
were  bin  ;;t  per  •.  iii:  generated.  The  refuse-generated  um(a  Oil  tUa 
basis  work  out  at  one-third  of  the  CAtiuiated  total  possible.  Kiain. 
Ueeoan  « Irtoode  inform  ma  that  at  preaent  one-third  of  tho  (afnia 
is  burnt  nsefnily. 

ChrUlchnrrh,  iV..^J,— Or.  other  plant  I  must  montlOO  b|iafly«  00 
it  has  the  distinction  of  beiiiij  llic  only  combined  wofka  outside  (ha 
United  Kingdom.  The  instaUation  at  ChiiaUbnreh,  Kaw  Zealand, 
haa  joat  oompleted  iu  first  year  of  working,  and  when  the 
are  pnbltshed  aboKly,  escellent  reanlts  aro  promised.  Tlic  electrioai 
equipment  ia  the  usual faigh-apoeddhrect-current  type,  but  the  batteiy 
is  large,  being  hdf  Uie  eizo  01  that  at  Uacfcney— namely,  600  units. 
As  an  advocate  of  large  batteriea  in  oombinad  works,  I  look  forward 
with  special  inU-rest  to  tlio  publication  of  particular",  for  \ht  t«!al 
capacity  of  the  generators  installed  is  only  '200kw.  The  de-inierur 
is  of  till-  BfitTitan  A-  V>rn«  ?vpe,  i-mtsisting  of  two  pair*  oi  ccii»  wid 
two  JlalK-.-ck  b  .  reet'd  oy  Metwrs.  Meldrum  Broa.  in  1902. 

'il  tons  cf  re:ii-e  \-  .le>tro>ed  ttlwoen  the  hours  of  H  a.m.  and 
10  p.m.,  ciMiiy  annd.  ^t.  oo  for  supplying  the  load  during  thoiO 
hours  and  lor  ciiargtng  liie  battery ;  the  geuerotors  aru  shut  doim 
the  rest  of  the  day .  The  avwaga  avapoiatioB  la  gtvan  at  IMMw. 
of  steaia  per  ton  of  refuse. 

Enongb  haa  already  been  sjiid  to  sliow  that  under  satisfactory 
<-onditions  excellent  results  may  be  obtnineil  from  the  combination 
refuse  deatnictors  with  electricity  work*.  The  installations  at 
M.  Helens  and  fShiplev  have  b4'en  described  by  .Mr.  Uighfield  and 
^!..  8cliotielil  respectively,  and  between  •JO  and  40  units  per  ton 
i»re  obtained  on  the  uveraxe.  In  a  recent  letter,  Mr.  Schoficla 
informed  uie  that  he  anticipates  that  some  50  units  per  ton  wfll 
eventually  be  rtahscd.  At  i'artick,  '29  6  units  per  ton  were  nallaed 
dntinRlaatyiaar,aadit  ia  nayripatod  (hat  S7  nnita  wiU  ubteataV 
baobtaJaad.  AHhough  I  have  net  obtabod  much  data  feonaOHntflB, 
(he  figaree  supplied  afaow  that  nonio  -X)  lo  60  uilta  par  ton  are 
frequently  obtained,  and  particular'!  of  a  test  laaUng  10  hours  with 
the  genenling  pkint  ran  non-eondanaing  abow  aa  avaraga  of  Ml 
mita  per  ton.  tho  waterconanmption  bainc  MUbuper  nnit  ganaiated. 
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In  i>n<!eavoiirini?  to  aeenre  gnod  utt'nm  raining  rerolu,  it  ii 
«1««imble  to  imuninin  lh«  tenipcrittiiru  of  the  ftae*  m  uniformly 
IIS  possible,  ami  unv  deviw  therefor  which  will  r#n<i«>r  the 
vhiininj;  down  of  tli<i  pUiit  fur  clriuirn;  i-nrp.  no:*  iinnccoimary 
will  l>«  v<ihi«bl«.  Pnjrticultirly  is  this  ou  lu  small  pluito,  aud  the 
apparatus  d«vi»ed  by  Mr.  Sillery,  of  Wrexhaaa,  is  ft  aUf  in  the 
Tuhl  ditMtioo.  By  ineaiM  of  this  apparatas  th*  Aul  dMlioetor  at 
wmliamliMbMalMatnuiBing  fnr»  whote  ymtiMtuMikhtt»k. 
Tk*  BHinltiMBM  of  IM  tempwatttw  in  Um  miw  ii  tmBotUnt,  not 
only  htm  n  atenm-ni^g  point  of  view,  but  alio  ia  nadraHo 
tanaing  to  ndnee  the  expenditure  on  repairs  The  eooaUat  expna- 
■ion  and  contraction  of  the  brickwork  owing  to  alternate  heating 
and  cooling  is  destructive. 

Ab  points  detii  rviiiR  of  oareful  atti^ntion,  I  have  Already  referred 
:iir  Ifakiif'ii-  a:jil  the  method  of  procliu'in),'  the  kliuil.  llotll  of 
tlipsi'  in;i\  Uv  sfj-iui'm  of  largf  p^TCfnlages  of  wasti-.  Another  point 
to  wKu  h  1  liHM  n  fi  rri  il  and  which  it  may  l>e  wi-ll  to  cnipliiuiiitc,  is 
th«  i>oitsiLile  loiui  of  etliriency  due  to  long  luid  biully-nrranged  flue*. 
Mr.  Price  F.  White,  of  Bangor,  has  been  inoet  kind  in  providing  me 
with  infonnation  eoneeming  his  plant,  aud  In  explanation  of  the 
poor  reculis  obtained  calls  my  atteattan  to  th*  eoBrtnwtioB  of  the 
main  floe.  It  is  important  to  note  dint  the  daatraetor  wna  added 
alter  the  electricity  works  had  been  put  down,  and  the  main  flue 
from  the  destructor  to  the  boiler  houiMj  is  loiii;  aiul  built  at  a  low 
level  The  result  ia  that  the  Hue  is  very  damp,  and  the  »nrc«ter 
part  of  the  evaporation  due  tu  the  destructor  gitse-s  takes  plac4<  <<iif- 
utile  the  l>oiler.  At  times,  Mr.  White  infonna  nn  ,  thp  Hue  is  so  full 
uf  water  that  the  destructor  htw  to  be  shwt  i. 

A  liir^e  proportion  of  total  costs  is  often  caiiHtttl  in  itiapnaing  of  the 
t'liiLkcr.  i  hiH  iij-i:;i-r  \-.  ui.i'  H'.iuirink'  Ki-ri>'us  cunHidoriition,  a-s  if  a 
saliiifai-lory  Mile  fur  iIhh  ibstruclor  b,>e-pro<liict  can  |je  secured,  a 
heavy  annoal  cost  will  be  turned  into  a  substantial  profit.  As  an 
iUaatrntion  of  this  I  may  point  to  the  faet  that  at  Fnlham  the  cost 
of  Aipoaal  of  clinker  amoontod  to  £479.  Mr.  Foliar  is  making 
■pMial  efiCorta  to  dispose  of  his  aliaksr  prafltably,  and  this  year  the 
loot  wQl  hnve  diaappoarod  and  n  profit  have  be«n  secured  instead. 
At  Haokney,  Mr.  Kobinson  is  not  quite  so  succoMful,  but  ho  is  now 
disposing  of  the  clinker  without  cost.  This  w  ill  result  in  a  saving  of 
jE7flO  —  no  mean  proportion  of  tliu  total  costs  of  destruction  >nir. 

So  long  ago  as  1K<'2.  I'rof.  ( iourKi'  Forbes  stalt  d  in  a  lecture  beforo 
the  Society  of  Arts  that  if  the  refuse  then  collected  in  Paddington 
were  properly  burnt  and  ustd  in  the  most  economical  way,  it  should 
provide  enou^'h  eli'c:ri<'ity  to  li;;ht  one-  is  o.p.  two  hours 

every  night  of  the  yt  ar  per  ticad  of  Hw  populutiun,  whii-h  is  the 
atimated  amount  of  light  demanded  by  the  exigencies  of  modem 
oiviliaation.  It  ia  a  great  pleasure  to  me  to  take  upon  myself  the 
vindieation  of  Prof^  Forbes  as  a  prophet,  for  by  the  exercise  of  a 
small  anMnmt  of  adantifie  Ueenoe,  I  am  able  to  demonstrate  that 
ia  nt  leoat  two  Metropolitan  boroughs  this  result  will  certainly  be 
•eUevod  within  a  few  years.  .\  90- watt  carbon  lamp  burning  two 
hotirs  per  night  tlirouKliout  tlio  year  would  iibsorb  '22  units.  K 
Nernsl  lamp  giving  the  satue  liijlil  woi.ld  l>uni,  ^a\,  11  umt«.  The 
population  of  I'ulhikui  is  l.'iO.i.HiO,  ilms  l.tV>t),rtlt'  iinils  would  lie 
re<jiiir«'d  ;  the  ultimute  vivlm-  h  i  ktiiii;iu-d  nt  l,H7().0f)0  unita.  The 
population  uf  Hackney  is  '2:iO,(X^kj,  die  units  required  wotild  amount 
to  2,SSO,00O ;  the  iiUitnato  viiliii'  of  the  BaAuKfnlttim  m  Mttanled 
by  Mr.  Robinson  ia  2,4»<i,0lj0  uniu. 

Iwaiaakyontn  bearwlthmewfaitolMakonMiodaatMtaoeolcn- 
latioo  on  my  own  i«a|ionaibiUty.  Th*  nmraal  eoQaetion  of  ralbaa 
in  London  amoimts  to  approxinutoly  l,2SO.O00  tons ;  taking  so  low 
an  avenge  aa  40  units  per  ton  as  its  potential  capacity  tor  generating 
atotitlioi^,  no  laaa  a  sum  than  £2(M),(K)0  per  annum — taking  the 
vnngt  OOMI  OOat  of  oil  the  London  undertakings — is  being  tipped 
on  watlwy,  raaolred  into  vapour  and  deliberately  baiiea  out  to 

I.I1IM 


in  aeiM  nndsttakiBii  m  deoMn- 
had  tko  yit«ilaM  «(  uoing  bafore 
hnm  bain  nialiB  in  tha  yiaUsai 
m  the 


CoiKfuMons, — Aa  I  am  addiVMlaK 
mjr  condtiaiona  bnt  briefly. 

atmtad  in  the  larisa  oflmrMa  I 

yoti,  are  evident?  that  great 
of  uiiU.'.iQK  uiuie  iieot  from  bomini  nlaaa  la 

pioai'«r  works  were  itarted. 

'J  That  thcw  renutto  still  leave  room  for  substantial  improvement 
(•>)  13y  cloeer  attention  \i  the  details  of  construction  of  furnaces  and 
flues  and  the  general  arrangement  of  the  plsnt;  ('■<  br  improving  the 
methods  ol  handling  and  burning  the  refuse :  (c)  by  carefal  utilisstion  of 
the  steam  generated  aiiJ  the  adoption  of  an  i'ci>iiiiiuii  il  f<>rni  of  Ijlast. 

3.  That,  given  suitalilv  c>in>lainn!-,  tlirn  ih  wjthiiut  liiiLilitu  Mi;tMtantial 
gain  to  be  tffected  by  the  cjmbinatioo  oi  oloctricily  and  dcnlructor 
works;  but  owing  to  the  variation  in  the  calorific  value  ot  refuse  in 
different  looalitiea,  and  to  other  apaaial  local  eonsiderations,  every  pro- 
l>osed  case  of  combination  needs  10  Iw  aoaaidered  on  its  merits  by  persons 
c|ualiiii-d  to  make  au  independent  and  Inldllgent  inquiry. 

4.  That  the  various  and  in  some  esses  crude  mcthmU  in  vo^uc  of 
adjusting  accounts  bitwaen  the  i  s  >v  rks  need  t?  hv  8y^:tl  in.iii  -d, 
and  that  it  is  highly  desirable  that  the  results  obtained  be  separated  and 
recoided  with  aeenraey,  so  as  lo  give,  ao  tar  M  poiiiblcb  a  traa  naoid  of 
(ha  flitawil  tl  poaitloo  of  both  works. 


m  UflOT  OF  TACDOM  MD  BUnUBIt  II 

BTEJLM  TQBBIISB.* 

BY  1.  B.  NBBtXa. 


Much  uncertainty  seems  to  odat  at  tha  present  time  conoemiaf 
the  relative  value  of  high  vaomun  and  superheat,  lly  the  term 
relative  is  here  meant,  not  a  apedfio  gun  in  steam  consumption 
per  s^  bat  tha  not  aaviiig  to  lha  powar  atatian  at  tha  eoal  pile.  A 
hj^vaoumfMultaSkv-pmnn  aeelko  of  Om  tniUiia  h 
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Flo.  1.— BBianoK-VactrtM  to  Economy.  SOOkw.  Parsons  TorUne, 
BaMMOalliair.  lBUlMid.Bor 


to  move  in  a  more  rareflad  atmoaphara,  wUla  a  hi|k  aaparbeat 
serves  to  defer  the  "dew  point "  or  beginntawof  oondsoaatioH  of 
Htoan  during  its  espanalon,  thna  eliminating  to  a  large  degree  the 
detrimantal  eflbeto  of  friction  dne  to  entrained  moisture  at  high 

surface  speedis.    TifK.  1  ami  1  !.liiiw  thp  effects  of  vacimni.    In  the 
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Fill.  2,  -KKLATiox-Vuri'M  lo  T''covoMT.  \Vc*tinKhoo»e.pBTSona  Turbine. 

No  Suj'eiheat. 

N.B. — Oboervatioos  at  28in.  taken  from  a  subse<|uent  te«t  under  .name 


former  the  test  covers  vaena  from  Oin.  to  2B-.'Jin,  the  latter  from 
U.'iin.  to  'itiin.  The  drooj^ng  of  the  cur\'«  of  steam  consumption  at 
the  tight  (Fig.  1)  doHdjr  ihotra  tite  relative  advantages  of  the  laat 
fewindwa  or  vaanam.    Tha  ourve  "  rote  uf  incrvaM.'  per  lin.  of 


*  From  an  art<c1e  on  "  8lHHt  TlubbM  PWHT  Plant*  t  Molsa  «■  thalt 
Bquiptnant  and  UperatUm  *  in  MM  Stntl  JM iHoir  /oanMl. 
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vafUUm  "  siliiw.s  still  i:i:)d-  i  li  lul y.     Willi  21in.  s.icr.nin  t'nt 

^in  i»  but  1  per  cctti.  per  inch,  »t  'itj^in.  it  is  *)j>  per  cent.,  nntl  at 
28in.  5i  per  cent.,  the  l«8t  point  bcring,  how«v«r,  Mtimated.  A  Wat 
apou  a1«rg«  Westiughouao-FMons  iuriiine  baliraMi  SSin.  and  98in, 
iashomi  in  Tig.  9.  Ban  the  benefit  bom  vuuum  at  half  load  b 
ewuidiCftMj  gtaatar  fhiii  at  a  slight  owlpail— vlx..  6  per  cent,  per 
Utt.  in  tha  ana  eaae  and  8  p«r  cent,  in  tha  other.  The  ctTect  of 
anpaifliMK  on  aeon  amy  k  *a  strikinK  aa  that  of  vacuum.  In  yif;.  » 
the  steam  oonsnmption  was  reduced  'iB  Mt  oank — from  10'4&lb.  to 
12'64llb.  per  electrical  home. power  at  Mil  IohA  hy  niaing  the 
Tacumu  <iii].an<l  superheat  HOiieg. 

The  series  of  tests  np^  u  a  li  H)kw.  turbine  bv  l>«n  and  Main  give 
eurvea  of  aliRbtlj?  ditier«nt  character,  bat     cloMt  agt^eiuent.  The 
I  ia  n  liliMt  fragoilioDt  and  •  uniform  gala  of  10  to  U  per 
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Fio.  8.— finracT  or  Tacoim  Am  SoneamuT  oa  Stxui  OomvMmoir. 

l.SOOkw.  Turbine    Full  Load. 

rent,  per  lOOdeg.  superheat  is  observed,  this  gain  being  prartirallv 
the  same  at  all  loada,  em  the  steam  consutuption  lines  nrv  parallel 
(Fig.  i).  From  these  cnrvcs  an'1  ofl  nr  data  on  Westitighoune- 
rarsous  machines  it  is  apparent  tt.at,  although  wide  vorintions  cs.i»t, 
iu  round  numbers  ItXMeg.  supeilie.it  :Yiil  ensure  nn  increase  in 
economv  of  about  10  per  cent.,  aiiii  Ini.  wicr.-.m  (between  2.jin.  and 
2Siu.>  U'o  to  4  per  cent.,  depending  someM'hat  upon  the  toad. 

Upon  tfiia  assumption  we  may  estimate  the  net  aafing  natdting 
bom  the  nse  of  high  vaeuma.  In  Table  I.  three  oaaaa  nave  been 
calculated  embvadng  poaaible  or  ^jrpical  conditlooi  of  service  and 
coat  of  ineL  A  9,00Qlnr.  plant  haa  been  chosen,  containing  two 
l,O00kw.  units,    liy  raising  the  vacutim  2in.— from  2<Sin.  to  'itttn.  - 
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Fid.  4. — Uri,ATio.\'.Svi'Kiu<CAr  lo  Kcoxoav.    -tOOkw.  Westingboasc- 
fianoM  Tortia*. 

a  Buvitig  in  coal  resultH.  nniouiiling  to  2'0  and  1*.')  toua  per  day 
in  the  thrco  re«pix'tive  ciLtt*.  Th«'  v\im  cost  of  liiyli  vacQUm  con- 
denser c<)uipni<'ni  will,  howevvr,  bu  about  92  per  kilowatt  capacity, 
or  ?4,llOt>.  il<'<)u<'ting  the  inlen^st  and  depricintion  ;1"2A  per  cent.) 
on  this  inv<  stnient  from  the  futl  Havings,  a  net  saving  is  Sett  riuimd 
V.  liii  ii  reprenL-nth  nn  iiitori  «t  rate  of  115,  27  and  3  per  cent,  ruspfv- 
tivcJy  on  the  incieii.scd  itnrmtufn!  m  hi'.'li  vivfiuim.  Tlie  increuscd 
power  ruiuircuiei its  of  th.  m  ,■.  <  1111)1:111  i  t  isill  presuuiably  rcdnco 
ihvM)  percentatjos  by  1  to  11  pt  i  cein..  i>4.'furiliikg  to  the  price  at  which 
power  ia  eliaiged;  but  the  eKiinrntci.  although  laq^jr  tantaiivc. 
conolnly  |ioint  to  Uab  Tseuum  a*  an  ejioellvut  invaatiuent  wheiu 
higb  plant  eeonoui/  w  impcnttivio. 


nU*  L-Jblaii** 


OondltUna  of  optiation  , 


Capacity  plant,  kn... ...... 

Daily  run,  hours  

Yearly  run,  davs  

Areragv  load,  kw  

Price  cosl.  per  ton  (S.OOOIb.l 

EvAprirntion  (aetual^.  lb*  

Am  i  ^ir'i  I  eonomy.  lbs.wat«rper  kw.  hr. 

liaise  Tacuuiii,  inches  

Water  saved  |ierkw.-hourt 
'n'ater  saved  per  dajr,  Hw, 
Coal  saved  par  daK  ti 
Oross  Mttvinf  par  Mj 

firiri^-  t;iivin^  p.T  yi*Ar 

J'Alll.  ■  ■  -t  rn::il<M..er  

liilereBt  i>,\,.  depioeiahon  7i% 

Ket  saving!  per  year  

Ket  saving  piir  year,  ca|iitAliaad  at  5] 
Mat  aaftag  at  IntMcit  on  Inenn 
mTaatnant  in  Mn.  axtia  Tammn 


IL 


Ooodeoal,  lfed.odol,  Poorooai^ 
aottttnaooN  eoDtSanmrai  Aaj 

wn'ice. 


in. 


^Vith  superheated  steam  the  same  nietho<l  of  arriving  at  tlio  net 
saving  may  bo  pi!ip1ovnd.  At  thp  prpswnt  timr  tVit'  Kf.p.''rhfat 
usually  specified  in  ;-,.rbinu  pliiir.s  r.iii-V'^  in  tin-  iii-;;,'fil'r>Mrlio.>'l  of 
1(X)'F.,  whifli  !-i  -.vithin  the  U:iiits  nl' \  ,iri.:i;>.  fiti  r.i-  ■>{  uppa- 

ratuei  .-.i.it.-i  f-ir  iiiuimting  within  thr  bnili'T  si.ttin!;  in  idnpath  of 
the  tine  gna(t».  An  increase  in  econoiuy  uf  lU  p«j!'  evin,  is  thua 
•flbetedt  and  at  nn  investrocnt  cost  of  fully  2.>  per  cent,  lesa  tlutn 
tlint  for  the  2iu.  extra  vacuaua.  Tb«  net  saving  should,  therafDiii 
be  even  greater.  Saperheateannot,lMnrever,  beobtainodfornotUBd 
and  the  net  aaving  i«  evidently  affteted  largely  by  fho  eoat  of  hMA 
supplied.  In  the  ca^e  of  the  indepandaot  attpeAwitar  IMamuiiniilwa 
fuel  and  Ktoking;  in  the cai«eof  dwlwilaranparlioatoir,ilttflMlT<lue 
of  heat  dulivend  by  the  flue  j 


Tio.  6.— FoMKu  Cotntcnrnoir  or  AgnuaanH.  SjOOOk*.  TnrUna. 

Granted  the  beneficial  cffiieta  of  hij^h  vacnuro,  do  the  attsiliariea 
re<)uire  cxcptuiTe  power  to  render  them  eotnmercially  impracticaUe? 
Fortunately,  we  are  able  to  present  results  from  two  plants  which 
throw  some  light  upon  the  subject.  At  the  llroad-street  litntion  of 
the  t'itizcns'  Light,  Hent  and  I'awer  Co..  .Inhnstown,  I'a.,  the'coii' 
denser  auxilinrieii  ari  .irr,  .  n  (r::,!ii  .1  ^iiiuli'  -i,- mi  cylinder— tb^i'  "I" 
Uw  rotaliV''  I'  lnifi.  By  ludicaung  this  cyluuier  at  noruiftl apeedi», 
Um  total  )i'  11  it  wius  obtained  att  given  in  Table  11. 


1 

lioad. 

'able  U. 
Vacuum. 

B.1-, 

Au^iliaritf. 

Vet  cent,  total  power. 

B.ii.r. 

i.n,r. 

Ineibea, 

dteaa. 
ij|.r. 

lo 

air. 

I.B.r. 

To 

water- 

i.H.r. 

Steam  1  All 

Ta 

wattr> 
FeroniL 

'J7« 

150  8 

278 

70N 

2  4  .5 

4  t>3 

4-7 

l-«3 

3  07 

107.5 

ijor, 

27  7 

7  ir, 

■A  00 

4'7.'» 

3  a 

134i 

214 

m-0 

asH  0 

•27  11 

7  68 

a-02 

ir.l 

H-22 

1-87 

1« 

27  « 

3'16 

.128 

821 

i-n 

2»H0 

•i.ti  0 

273 

«-!(H 

SMi 

5  .'52 

3-(iy 

iiy 

1-90 

24 10 

ay  4  0 

27  4 

X  7.-> 

5-.',4 

2 

1 09 

I -US 

4040 

4.'57  0 

12  77 

in 

B  4-2 

■2-ii 

0'J5 

1  *> 

63G0 

:: 

14-57 

503 

9-.-|4 

2  47 

085 

1  £'i 

Although  obwrved  in  indiciitod  liois<?. power,  the  results  were 
reduced  to  a  basis  of  cijiiality  with  turbine  oulfiut  in  order  to  obtauj 
cnuimensurate  {MroQDtases.  At  le«s  than  quarter  load,  tlM  total 
power  oonauinptiou  was  leag  than  6  per  ceitt.  of  the  atatian  ou^"'' 
and  it  pnngretaively  daereaaed  to  8|  por  cent,  at  fnUhHaL 
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BimiUr  iiI<m:cii  aUoiit  <:iu>UA]ly  luaAiH  on  a  2,UU0kw.  Cunis  turbine 
Mttiuinent  at  tlio  Loiii«iana  PurchaM  Kxpo«ition  indicate  the  mne 
nhuoiM.  All  a  .xiliMri««  aro  driven  by  eoDslant-tpeed  indoetioti 
mataBi«q)flkdft»Bi  th*  U^taniiaa 'nu  bar  Uunragh  rtap  down 
tnoafignuM.  Tli*  eutvH,  Fig.  S,  us  )mmA  upon  obMirntiona 
varying  from  ball  tO  fnll  load,  and  the  power  input  ia  oiwumed  con  • 
«tant  (or  all  londa,  a«  this  is  approximately  the  caae.  It  i«  probable 
(hat  the  perc«nt«i;es  might  he  largely  reduced  were  it  poiutible  to 
more  closely  prop<irlion  the  apeed  of  auxiliaries  to  the  turbine 
loftil,  M  mny  y<f<  dmir^  in  .Inhrmtriwn  plmit.  The  equipment  is 
ftlfn  liiluiurini,-  i:inli  i  u:i.  .  tf  il  \:,'f:h  ti«n|x'ratiirf  ii{  coulmj^  water, 
frcqtteutly  tk>dCK.,  wiiieii  rttutlt;r»  it  diflu nh  tn  nl/iiiii-.  tlm  high 
racuutn  which  could  bo  held  under  nortiii«l  (OihIiIkiiis.  I  ho  most 
important  point  is,  huwcver,  well  brought  by  tbo  curves — nz.,  that 
the  power  consumption  of  turbioa  ■nrillniin  is  modmts  tud 
constantly  decreases  with  the  load. 


Ilie  cotit  of  high  TMttuni  apparatus  in  not  proportional  to  the 
vacuum,  but  increases  much  more  rapidly,  as  shown  in  Fig.  (i. 
lucreaoing  the  vacuum  lin.  abuvu  26in.  iiicrciutes  the  cost  about 
one-  fourth,  another  lin.  raises  it  nearly  one-third,  and  Un.  ohovo 
SHin.  kbotil  one-baU  of  the  cost  at  'i6iii.  Tbes«  etlinwlea  ara.  of 
eooiMt  nvmgMi  and  intended  to  ahow  vaUtiTa^  not  qtariOct  ceata. 


UaH  TBMSION  SWITCH  QUBU* 

Whilst  the  nooeMity  of  some  type  of  remote  control  is  generally 
recoirnised.  considerable  dUferenee  of  opinion  exiata  aa  to  whether  it 
ia  btsi  to  effect  this  operation  electrically  or  laaelMBicnQjr.  The 
multiplicity  of  small  wire*,  the  mngnotic  dalclMa,  the  nuineiiiotis 
springs,  and  the  ]>ush  liution.  rt-luy  itnd  eomtnutaMtt  conlaicta  all 
constitute  tMak  points  in  cUctriral  cur<tn»l,  <ba  nUaMlity  ot  which 
is  dependent  upon  its  wt  akest  link.  One  annuornt  that  is  soniO' 
times  used  in  favour  of  elcctrirul  runti'ul  is  that  ii  large  iiicchaui- 
rall.v  oppnvtpd  Ihrrr  phmiie  switch  cannot  be  cluse^l  NUtticit  ntlv 
.jiiu  kli  fur  f.\iu  liinui-ing.  Although  this  argument  may  apply 
wht  ii  ill  iilm^  witli  v(-ry  large  awitchos  contrnlliiit;  fi.CKKHiw.  gune- 
r.-iliir*,  sMch  a-)  mi-  being  i\M\il  in  h  'in./  ol  th"  Aim  iicin  h-iuiioiis,  it 
i*ruuitl>  liot*  not  apply  in  l,(XAii>u.  k'""*^"''*^'"  uiiilur.  The 
switches  for  the«o  can  br  cli><od  mechanically  quite  us  quickly  nsaii 
ekctrie&Uy-oporatod  switch.  A^n,  we  arc  told  that  mechanically- 
(wanted  awitdMa  amat  be  tripped  elcctricallyt  and  eiooa  tbajr  are 
euetrically  contmlied  to  dtta  axtaul  tlicy  might  aa  wall  be  operated 
electrically  entirely.  It  must,  bswever,  be  apparent  to  anyone  wlin 
considers  the  question  thiit  merely  to  trip  n  switch  lliiit  is  cloftcil  b;, 
hand  is  a  very  simpler  |irol>1*'m  compared  tu  ihul  of  constmctiiig  a 
switch  to  be  opened  mul  elostil  cKi'triruUy.  .\nother  lulvoiiliige 
rliiined  for  r!fi  'rir'(l  iimtrol  is  that  it  enables  the  hi^^h  tt nxidn 
i.wKi  lii  H  t<i  tie  )  l;in  I  ilireetly  fipptiMle  the  fjeiiei utora  tin  y  eoiitrnl. 
wlit're&i  the  ('piruii:ij  kpyboanl  can  bo  oi)uip!^f-H v  ari'nii':t'<)  tfi  n 
very  wnall  apari  ,  Imt  i".  m  IS  H  il  jultfiil  uil\ .iiitir:i-.    'PIniik  of 

the  nnmbcr  of  tumll  wir<^.->  iimi  nvv4  in  be  run  irum  i  ul  ilitrriu 
distant  switches  to  the  operating  hmml  for  the  amnn-ierx,  synchro 
nisers,  vollmeterK.  .^c,  and  fur  uuerating  the  inotors  coiitrolliug  the 
main  switcheo.  Kven  for  a  aingla-phaae  xystoiu  the  cotn|^iaatMin  is 
appalling.  Then,  again,  lUnk  ot  the  length  ot  liigfa<tenai«n  Inis 
baiaraqalMd  iof  tub anangemaot.  On  tba  whole, Haeamamneh 
batter  pmellea  to  bring  the  main  eaMaa  bom  the  genentton  to  one 

*  Abstraet  ol  a  I'apcr  read  before  the  Manchester  Loeal  SeettOB  d  ttie 
Inatitatioe  o(  SUolrical  Boginears  on  December  13. 


point  of  the  buttding,  at  whidi  centre  all  the  high-tension  switches 
ore  placed.  Id  some  eaiea  it  may  be  required  to  place  the  high- 
tension  switches  in  a  aananta  building  so  far  removed  from  the 
eogiae  room  thai  mafhaiiiiml  aontrol  from  an  oparating  board  fixed 
in  the  engim  room  laiQiiH  be  eztnmely  difficoll.  £kietiical  oftMn 
tion  ia  oSaMjf  mora  aatlaiaeloiy  fbc  eontmUlqg  nrltdhea  pl«a«d  « 
long  dietanee  nam  the  opemtingMMud. 

TUa,  however,  raises  aoothar  qnoetton.  Is  it  necessary,  or  evam 
advisable  in  all  oaaes,  to  piaeethe  operating  board  in  the  engineiMml 
It  certainly  has  been  the  enstom  to  fix  the  board  iu  such  a  positioat 
that  the  switchboard  attendant  eon  obtain  a  fnll  view  of  all  the 
plant  in  the  engine  room;  but  is  not  ih.U  oiiKtiiin  a  rehc  of  the  days 
when  generating  stations  ware  miinll  uml  the  Hwitebbotird  attendant 
was  aim  the  enffinecr  in  ehrirjru  of  the  fhift  .'  l.-i  all  inslallAlions 
win  re  tlie  sw itclilKiunl  !itleiul(int'>i  only  dutii  B  are  to  mnnipitlate 
Ihi  suiti-he-i.  there  i-  nuieh  lo  l-e  tiiiil  iii  fiivuiir  of  phu'iiig  hitll  in  a 
pi:..ili<iii  where  lie  will  be  (,Mniii'il  in  liis  uperaSioiih  ho1i'1\  dy  tli.'  ri  lul- 
iitg  uf  Utu  uiiliciituig  iiiKtruiiiLuts,  lUiJ  will  nut  haM-  hi.''  alti  i.tiun 
distracted  or  his  nerves  unstrung  by  bursting  steam  pipes,  broken 
connecting  rod«,  onuature*,  ilashine  to  pole-pieces,  or  any  of  the 
other  esciting  iBoidanta  that  ece  liabla  to  oeenr  ia  the  beak  regolated 
statioma. 

Another  question  upon  whieh  ofiaiaaa  difllw  ttt  pmaot  la  fhnt  ol 
the  necessity  of  separating  the  eootaeta  of  ooo  phaao  Aram  thoaa  of 

opposite  pha»cs  in  the  main  circuit  breakers.  Some  engineem  eOB* 
sidcr  that  if  the  circuit  is  broken  under  oU  the  contacts  of  nil  phaaaa 
may  be  contained  in  one  vosgol.  Others  go  to  the  opposite  cxtromo, 
and  divide  each  phase  from  adjacent  phases  by  brick  yi'allB.  In  the 
f.:^ritipr  riisp  there  npppnn-  \n  he  some  risk  that  n  slight  arc  started 
uihIit  oil  !iiuy  f.preft.;i  to  the  cither  phases,  ami  sn  ei-tabliiih  a  short 
eLiTu;;  ftern.-ji  [l-.c  'biiH  hiii-n.  Coinplele  isolatMu  by  brick  wnlla,  of 
eiiiirw  .  priiviili  n  a.  v  ery  pi  rfi  et  pruti  e'.iuti  against  short  circuits 
Ih-iu  wn  plituws,  but  it  iuuwliiccJi  other  ditiiciiltii  «.  Two  additional 
4jin.  brick  wallx  must  increast-  the  width  of  thi'  ssvi;ch  by  at  least 
Uiu..  oud  this  is  sutuotuuee  a  s«riou«  objcciiou ;  added  to  wliicli 
placing  the  nepaetive  eiranit  beeakore ooniroUiog eoeh  phase  in  such 
nanow  and  deep  eclk  tende  to  hiereaaa  the  difllmdlieB  of  gelling  at 
the  back  contacts  and  inanlatoee  fiir  inspection  and  deouing,  The 
fact  that  the  circuit  faraaltai*  of  each  phase  most  be  oooneeled 
mechanically  for  eiamltaneooa  roentioa  makaa  U  diflknlt  to  with, 
draw  one  phaae  at  a  time.  Both  o(  tho  olww  dilHciiltiea  aaa 
doubtless  be  overcome  if  it  is  really  ncceesary.  It  appears,  how- 
ever, that  oil  that  is  actually  required  is  that  tho  contaet«  of 
the  dilTorciit  phnsc*  should  be  contained  in  fwpnrnte  oi!  tanks,  the 
latter  being  itisulntxi  frmu  the  high-teiuiioii  eoniK  ctiuiH  'ind  fn-m 
earth.  The  jirnl  uMlily  i-  ihfi!  if  (hi*  preciiulioii  i»  tiiken.  m\<\  a" 
an'  1-1  starteil  in  uii\  unc  phuse,  it  will  not  Ix-'  iiuun;iiir,i-il  Hi  lin 
circuit  will  bo  broken  on  tno  other  phases.  Should  it  be  main- 
tained, however,  m  two  nhaaaa  oianillanooualf,  it  ia  ptobable  that 
complete  deatmetion  «f  the  awiteh  ia  honnd  to  taOow,  even  If  tho 
precailtion  hwa  been  taken  of  separating  tho  phases  by  brick  walls. 

It  ia  no  longer  WOOeemri  to  draw  attention  to  the  fact  that  neither 
fiiMs  or  exoeaa  ewiwt  circuit  bnakaia  should  be  ui^  between 
generators  and  the  main  'bus  bars,  bat  that  reverse  current  drenit 
breakers  should  bo  niiod  in  this  position.  The  only  danger  now  is 
th.H  nltcniivting  ctlrreut  discriminating  devices  will  bo  brought  into 
disrepute  thruugh  being  tlli8Undor^tood.  Theo'  i»ppear»  to  li>  a  \ery 
geneial  idea  ihiit  any  device  tlml  tends  to  iii.<\e  in  one  direclion 
when  inlluenced  bv  »  forwnr>l  corrctit,  mid  in  tlie  opposite  dim  tioii 
under  tho  intlueui  1  .1  n  u  n  i>e  i  iii  fi'iit.  limy  be  uwd  ii»  «ii  uUer 
Haling  current  diiR'nimuHting  lelay.  Kxperience  luut  iJiuwii,  how  - 
ever, that  soiiio  of  these  devices  are  eapohle  of  behaving  in  a  meet 
unc.vpectcd  iimnuer  nmier  the  obnonnal  eonditleiie  that  are  llabto 
to  arise  when  a  serious  break  down  on  any  part  of  tho  ayatem  iveun* 

We  sometimes  find  that  etmineera  are  »  little  nncertain  u»  m 
whether  discriminating  cut  out«  or  reverae  ewient  eut-outx  nliouKI 
be  used  hi  certain  positions.  The  foUowing  rule  appeu-s  to  apply 
to  all  cases.  "  Where  current  is  fed  into  "bus  h«ra  from  a  o^sMilicr 
of  Bocrees  of  supply  connected  iu  pitrullel,  discriniinn:;;!!'  en-  mts 
nnlv  should  ho  used.  Where  rurrcnt  leaves  'bos  bars  to  supply  a 
n..iiilier  of  feeders,  tr.uisfnini,  rs,  motom  Of  diitributon,  axooaa 

eurieiit  rut  outii  only  slniuli)  lie  u-ed." 

We  are  ofti  n  onked  \ihethrr  a  iiM  nniinnling  cut-out  »liould 
operate  inslanUineoualy  or  wiiellier  it  should  posBoes  bouio  lime 
element.  «)n  the  whole  the  advantages  appear  to  be  on  the  eida 
ol  instautAneons  action  It  is  certainly  deairabh*  that  a  generator 
breaking  down  abould  ba  cut  not  of  eiicnlt  with  aa  little  loas  of  time  aa 
passible,  and  With  a  ravama  eanenl  of  aometJnng  lets  than  the  foQ. 
tii:i  t  rurrent.  If,  however,  the  circuit  breaker  fitted  with  u  time- 
liii:it  attachment  there  la  a  risk  that  its  action  may  be  so  delayod  a^ 
to  allow  the  reverse  current  to  exceed  the  normal  eurreiil  by  'iW  or 
HOO  per  cent,  before  the  fault  ia  isolated  from  the  'bun  bars,  ami  lhii« 
may  result  in  any  synehronoufi  apparatus  eontieclA'd  rit  tin-  liiiie 
dropping'  i-  ot  iif  i-li  p.  Apparently  liie  i  nly  uri,'iiii.i. -ii  i-i  tn  i  i'  of  a 
tuiK'-liiiiil  lUUuhmcnt  is  that  a  revcr«e  current  device  without  tiiue 
element  is  liable  to  l>o  tripped  by  the  rush  of  sychronising  current 
from  one  genoFOtor  to  auother  when  luacbines  ore  being  paralleled^ 
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and  it  is  l(ugK^>*(od  tlia(  theM  momontary  rushes  arc  of  kucIi  «bort 
duration  tlint  if  lb*  diwrimiufttinjj  d«noe  is  p^o^^dl^d  with  ttotno 
tinir-elcincii'.  nttnehiticnt  Iho  CUl-oitt  w:M  not  lie  tripped  hy  tliMo 
iiiOiiicMtiir\  ourrtiitii  iinlcuB  thvy  lire  \i?rv  wv<-i-f.  It  shouM  he 
pointed  out,  however,  ihut  thpsn  motiii'tHnrs  C'^rrfiils  arc  :>lti>niiit<-'l y 
(jenerating  ajid  uiolonri;,'  ciirrt'nlK,  If,  thfTrlViri',  ihr  ilLRrriiiimiilin^; 
device  has  aiiv  apprti^iablt!  liiuu  t^kuu^ut  thoru  w  »  r)>>k  Uii*l  it  iiiu,y 
not  be  tnpped  by  verj-  heavy  currents,  as  the  pull  will  naturally  be 
altenuktfily  iii  i^pMite  directions ;  and,  unlesa  the  device  is  free  to 

rate  nwtMitHWoa^yi  tlw  pntt  ib  oh  lUnstkui  will  ctnintenwi 
puW  in  the  opponto  ilireeUon.  Am  Oie  IMriod  of  OMilbtion  ia 
often  ICM  than  a  Bccond  it  io  ob%'ions  that  if  the  time^eleuiont  attacb- 
ment  provci)t«  the  cut-out  operating  in  that  time,  it  tuny  fail  to 
opetalo  nt  nil.  The  simple*!  way  of  dealing  with  this  difficulty 
appears  to  be  either  to  switch  ofT  the  shunt-windinf^  of  the  dis 
criminiilinf:  tlovier  ;u  the  momont  of  parttUelinc;,  thus  rfmlpriiig  the 
il.L'vii-t  tti;-.r(-l\  iMoptrativL' (_ir  to  (,'rffBtly  rcduCf  tf^i'  jiii  SKiirc  iii'rij:<s 
iIiIk  whiiImix  ^^lK'n  piiiaUaling,  thereby  correspOEitliiigly  i!ict'tia«U]g 
;;h  rtvtrsi  ciirrt  iit  riii|uired  to  operate  the  device. 

Hiijh  t«>i>iutiii  iuaaa  ior  controlling  circuits  carryiuK  largo  currents 
are  now  being  ahnost  excluiiively  replaced  by  excess  current  circuit 
breakers.  The  advantages  of  the  latter  arc  that,  owing  to  the  fact 
tlMt  the  cinndt  eao  be  ImkMi  under  oil,  there  m  mngb  lew  daii| 
of  a  deatniotiTe  are  hmg  started,  and,  fiirtiwr,  0ie  ewvent  at  wbidi 
an  exce«s  current  circuit-breaker  will  operate  can  lie  deterniined 
with  far  greater  accuracy  thaii  caii  the  loelliiig  emrent  of  a  fuse 
One  u<Uiuiiiif4<'  uf  n  fuse  is  that  it  natumlly  possesses  a  certain  time 
eleui'  iii,  will  r<';i!(  a  cireuit-hruakcr  operates  practically  irtslau- 
taueoui^}-,  wlialever  the  value  of  the  oxceaa  ounrent  um^'  be. 

DISCUSSION. 

Tbe  CHAIUMAN  (Mr,  Tniu;i,  in  upsning  the  ditcii««i"ii,  [xiintoj  nut 
ibat  lir.  AndtniB  had  given  a  ver;  iDtcrvBtingdsmanstntioD  of  a  sobjeol 
wkkh  he  heA  nade  peoaliarly  bis  own  and  liad  igtited  fiia  erfHaHB 
ften  aieaAan  prwent.  Be  hoped  the;  would  aet  ea  the  fawllalloa  and 

ninlce  the  discussion  a  vt- rv  good  one. 

Mr.  WOODBBIDOK  thought  a  sbort-oitctiit  such  as  be  had  often 
known  to  take  p^acc  woctil  iicmoraliae  any  of  th<"  doviwg  tlvDcribsd. 
Eogloe'driven  iiiiiu  m  ir.ultiiilc  woul-1  n'w^i^  out  or  10  :iuieB  ninmal  cur- 
r*Dt  under  ttiisc  coiMiitiuim.  Th<!  v&Uut{e  would  prai:lic&llj'  lail  to  x«ro, 
alternators  would  fall  out  of  Ktsp  and  pull  in  a«tain.  This  see  aav  would 
throw  anything  out,  as  Mr.  Andrews  bad  unlntenUonally  demonstrated 
»ih«n  trying'  tiia  switch  with  iimkc  and  brt'sk  currer.t.  lie  believed  in 
EoliJ  com'.cctioriH  to  ihe  'bus  b.us.  When  the  c&rtliini,'  of  an  anna- 
ture  consLluUiv^  a  shi'il  cIkmiI  occurniil,  pl;a**  relatimj  *a;i  no 
owing  to  the  rcjuclioii  nt  lli<;  v()H;v>;<;  to  ]>rm;lieiill>  u.  «trui|-0-»  ';ne  He 
thought  the  luosl  '  llifipot  rtvcrbe  eurrtut  circuit  IjrwUier  wiiii  an  iuttlU- 
g«Dt  attendant  to  switch  out  tbe  faulty  alternator.  In  a  large  New  York 
station,  containing  units  of  S.OOOkw.  capacity,  they  bad  red  and  white 
pilot  lamps  to  Indioate  tbe  direction  of  c  irreat  it  amenaltmk 
(jiace.  u  iie  red  lamp  showed  the  att«i<iUnt  ^xlucb  aUenudMr  te  nriMi 
out,  and'the  arrangement  bad  work<^  ver  v  woll. 

Mr.  CLOTHIEU  said  he  at  piiM  ^t  a  poor  opinion  of  reverse 
curreot  devices.  Ur.  Andrews,  iii  his  lu  iturs'  experience  of  these  things, 
had  ahem  tbctn  that  what  be  bad  tboagbt  the  correct  thing  from  time  to 
ttee  WU  leulty  and  be  would  ask  Mr.  Andrew.q  what  would  happen  if  a 
short-circuit  took  place  on  tbe  'bus  bars  ?  He  endumed  the  remnrk^  of 
Mr.  Woodbridge  and  was  aUo  in  favour  of  solid  oonneotions. 

Ur.  UKTUM  &aid  that  Mr.  Andrews'  objections  to  electriesi  remote 
aoatml  were  gioondleos  and  in  large  sizes  it  was  necessary  to  operate 
twiidie*  by  power,  ao  attendant  not  having  strength  enough  for 
mechanical  operation— say.  of  a  -i.OOOkw.  set.  Iteferrini  lo  Uw  alleged 
oofflpUcation  it  was  well  to  state  that  only  three  small  witee  w«f«  neces- 
sary for  the  electrical  operation  of  a  set  this  mm.  Us  thought  it  prefer, 
able  tbat  tine  (iiimil.tat  should  be  able  to  hear  ar.d  see  what  was  going  on, 
although  away  from  main  switcbea.  With  regard  to  Eeparation  of  pbaaes, 
he  Ihnwhl  tlie  laattir  dmndiid  liiiii  Ij  on  existing  circumstances. 

Itr.  STL.  PKABCS  (eitjr  •laatrieal  engiuMr,  Maneheclcr).  agreed  with 
Mr.  Woodbridge  that  there  was  a  good  deal  to  be  said  in  favour  of  solid 
connections  between  generators  and  'bus  bars.  Thia  was  the  system  used 
nn  Tf  ntrsi  rxmijcn  Ku-lway.  snil  he  believed  alto  at  Glaagnw  and  the 
I>ulliu  'I'laiinvnj  B.  At  tile  < 'to tia.1  London  Railway  solld conlHK't lotis  ha.l 
worked  well.  On  two  ocoasions  there  bad  been  serious  short-cirouita  due  to 
theawenterlodagitelleU.  In  lha  InteaaetbaM  was  a  total  shut  down, 
and  la  the  eseond  Oie  twlldunan  raeoMded  in  swifaifaing  out  the  faulty 
machine.  Whether  solid  connections  could  be  used  or  not  depended 
largely  on  tbe  build  o(  tbe  maehineii  He  asked  what  would  b«  the  result 
of  a  ■  hcTt  !;ir!;ntt  cn  the  'biM  hATS  with  rcverss-ourrent  circuit  bn  akj'rfi 
iii5t.iJ|.:d  '  Ml.  .^.loliews  would  perhaps  say  the  prime  movnrn  ulinuld 
pull  up  and  the  generator*  remaia  undameged.  In  one  of  tbe  Maikchestsr 
alalians  there  had  bMa  an  iwWIinmie  «l  lUl  kind.  His  stperienoa  in 
Ible  ca»e  was  tliat  the  aimatoie  wa*  tant  eut  although  the  generator 
WAS  provided  with  fusen  which  did  not  clear.  Would  Mr.  .Andrews  give 
his  views  on  wluther  overload  or  reverse  cireuit  broakers  were  tbe  most 
suitable  for  iiub  statii  n  lyrichrDrions  motors  operaliiif.;  In  |t.»r.ittcl  on  onit 
nt  of  high-U'n»ion  tns  liars. 

^MiN^CUWAS  mentioned  that  tbe  chaotie  canditiona  described  by  Mr- 

Mr.  W.8.  TOPLI8i^ra?to^ir^Ai^^ 

practj<M>  wnR  («  p!»M>  ifrolating  switches  in  "Ims  bar  ciibioles  American 
pi»<  i;<j<!  w  .ir,  not  lo  place  these  switches  in  the  "bos  bar  cubicles,  but  on 
tbe  oppoftile  (ids  of  Hie  wtU.  JH«i»QBidarMi>partiti«iniwoeieaijr  bftwem  I 


pbasea  with  ■  poandcd  ntiatral  With  referenoe  to  remarks  on  eieonckl 
remote  l  ontrol,  h»  entiroiy  ap rt-od  with  Mr.  Orion's  remariu  on  tbs  iln- 


plicity  and  «as«  ol  operation.  Mr  Orton  had  pointed  out  that  4Xi00t«. 
switches  eonld  netbe  op«ated«aeily  ■wehaaleaily,  and  tbesaaiennisib 
applied  to  l.OOOkw.  iwHelMe,  wfaieh  might  be  e<iualty  heavy  with  bl|li 

VLilUv't-- - 

In  rcplT,  Mr^  AMUIKW  S  admitted  that  he  thouctit  Messrs.  Orlcn  in:] 
Toplii  ftcrc  ri^^hl  in  llit-lr  runiarks  r*frardinf»  lilei  lricil  ooauul  at  wqjS- 
SIM  swittjfar^ 

Iteplying  to  Mr.  I'earoe.  be  thought  reverse  current  circuit  breskoi 
more  impertaat  and  nteie  wmtmtf  im  cab-ilationB  en  the  Vew-Mte 
sideihananyiAmiliii  Aa  Mate  «ai  Toy  ihor^  be  woald  np^faMkn 


COflTEMPORlRT  SLBGTSICAL  BCIEHCK. 

[OmpiM  liijr  E.  E.  Foinunn  d'Auo.] 

Secmiaiy  IMium  Bap.— A.  S.  Eve  has  invaatigirted  Ike 
secondary  rays  produevd  by  tlic  /i  and  y  niya  of  nuliliaii  lot 
the  purpose  of  comparing  the  results  with  those  ohtaiiwd  bf 
Townaend  in  the  ca»e  of  secondary  KonlgoD  rays.  He  fljwi 
I luic  the  secondary  ndiati  ni  frum  various  suli-uiin  os  follows 
apjiiii.\.ttnat«ly  thu  s.inn'  iiriifi-  is  thoir  densities.  The  cocf- 
ficioiiti  >if  nbsot  [iti  iii  of  secondary  radiation  by  voriona  nub- 
staiut^.i  .lUr)  fiillnw  rnughly  that  order.  (luo*!  radiators  are 
thfit^lurc  l'I'inI  iil>s<ii  bers.  Neither  the  secondary  radiations 
nor  tiie  cti«tYicifiii»  of  absorption  are  proportional  to  the 
densities,  l  ite  secondary  radiation  does  not  come  from  the 
turfaee  merely,  but  from  a  total  depth  varying  from  about 
I'SnmJlt  the'case  of  lead  to  about  3mm.  for  glj-n--^,  iihiuiiD'un' 
or  paper.  It  ia  mainly  independent  «f  the  atato  of  the  surf.>ce. 
Alraoit  the  aame  nmount  of  ndiation  is  obtained  from  »om 
iron  at  from  iron  filinge ;  from  liquid  and  from  solid  parain; 
from  ien  and  water  :  from  paper,  millboarrl,  papier-nmw^ 
mahogany,  pine  and  bas-swooci.  The  theory  which  agM** 
most  nearly  with  the  results  is  that  the  secondary  radiilun 
.sci  u]i  111  J.  thin  hiyer  is  prop :>i  tiun;il  to  the dnoailf  and  lo tht 
lute  ot  absorption  of  the  primnry  r.nys. 

[A.  8.  Bfi^  MiloMrWenI  Mtgathti,  ]>aoMiW>  VM-l 


r.,  >■<!■„.  ii;  Ihi,lfjf  jVfMrjr?.— W.  Neriut  atijj 
F.  Voii  Lerch  use  Schluuiilvli's  cSeetrolytic  detector  as  a 
instrument  in  it  bridge  combitiatioii  on  ,i.  count  of  thc_o»*6 
with  which  it  is  constructed  and  the  jiosBibiiity  of  usins  * 
telephone.  Two  platinum  electrodes  polarised  with  2  volt^ 
dip  into  a  l>eaker  tilled  with  dilute  sulphuric  acid  or  jiotasii- 
Tho  unodo  is  as  small  us  jHkiisible,  and  consists  of  a  platiiuim 
wire  0  02mm.  thick  melted  into  a  gla.ss  tulje  and  cut  off  do*' 
to  iU  end.  If  a  rapidly  oscillating  current  iit  suporimpi^;*^ 
u|)on  tliia  eell, »  rise  in  the  enrrewt  through  the  {ioUn«>°l 
circuit  is  ootkiod,  and  this  can  be  flssily  obeerrad  by  means  at 
a  telephone  or  galvanometer.  The  detector  returaa  iutan* 
titnoously  to  the  zero,  ao  that  one  hears  a  crack  kt  t/Mj 
bp;uk.  ami  ir,  tlicrefore  eiublwl  to  f(jll<i\v  tlie  interrupter 
the  telephone.  The  new  delett-n  i»  e\erywhcre  ®™P'''?*T 
with  advantage  where  it  is  ,i  i(ULStiuii  of  rcconling  feeble 
rapid  o6cil)stion3.  For  it  riwp 'mis  I  d  gradually  decrcisiug 
0!fcillatioii!i  in  a  gradually  decruasint;  iu;tniier.  In  thi.'*  res|X!«' 
it  differs  markedly  from  the  coherer,  which  either  le.-spo"')* 
fully  or  not  ut  all.  The  mode  of  action  of  the  oleetjolyttc 
coherer piiohaWyconfistsin  a  jiieixingof  tninsition  layvi^  forniw 
liy  {MJamailjOD.  The  uimiiratiia  works  with  jtroat  regularitVi 
but  it  18  necessary  to  work  ipiickly  and  read  the  tcmpenttiire 
uccuratety,asotherwi&cerror3aniountingto2 percent. m  i>  ot'<-"^- 
[NEiu<bT  and  vox  Lekcii,  AnmiUn  dcr  I'hu-i'.-,  No.  I>.  i'D'  J 

New  Pkotegmplue  MdhM  for  N  Jlny^.-^H.  Bordicr  l>»« 
dcviaed  a  netbwi  of  registering  N-rays  which  is  not  ojicn 
the  objections  urged  egallUt  tbo  tpWL  method,  and  at  tu 
Fame  time  geU  rid  of  the  difficnltbs  atteitdiag  the  ocwv 


observation  of  the  effect  upon  a  fluorescent  screen. 


uiithor  uses  a  calrium  sulphide  Kcreen,  but  instead  of 
iIjc  increase  of  luiiii:iosii \  uuilrr  tlio  .oiioii  of  N-n»ys  d"*^ 
III'  records  it  ijhui<j-iui»hiuiUy  Ity  a  prolonged  •'''P**"'^%J^ 
tiii  K  jiir  cij  of  paper  he  dmp*  two  groups  of  coIKhIi' i*  ""r' 
luiitaiinng  a  little  of  the  suiphiiio  in  sus|(cnsioii.  'lli*J*<' •** 
ullowct)  to  <lry  and  an;  kept  in  the  dark  overnight.  The  p»I 
i«  then  exposed  (or  five  or  teit  minutee  to  dull  dayligi'^'  »^ 
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is  then  placed,  with  the  dropii  uuU(»ni(Mtb,  on  a  ]ihrtU)Kni|ihic 
plate  envvloi>o<l  in  tissue  paper.  It  is  left  in  tho  dark  fur 
24  hours,  a  source  of  N  rays,  such  as  a  file,  being  plMed  over 
Olio  group  of  putchca,  and  a  piece  of  leiMl  of  the  MBM  weight 
md  the  same  outline  being  {Maoed  over  the  other  group.  After 
lildi  prolonged  exposure  On  |ihte  is  devcIo|iod.  It  shows  a 
■uuBMr  of  Uitck  petabw  eormipoiidiiig  to  the  drafa,  oeoli 
aoRoinidad  br  »  hm.  But  m  «v«rjr  «m«  the  lido  ramuttd- 
ing  the  petdies  oovtnd  by  (be  file  is  h/tgu  than  UmI  sur- 
raimding  the  petcbes  covered  by  the  leid.  In  another  experi- 
ment, a  canlboard  box  containing  piece*  of  tviiipeioil  steel 
waa  subfctituttid  for  tho  file,  and  another  box  contuinin;;  an 
c<[u;il  weiiilit  of  leii'l  was  substituted  for  tho  le.i  l  Ulo.  k. 
Exj.Mjauiu  made  before,  and  the  plates^  wiitj  mi  it  in  tiio 
director  of  the  photc)i:r.i[>hii-  l.ilioratniy  of  Lyon  l'nivii>ity  fur 
measurement-  H'm  moa^muMunl  showed  that  tho  mt(:[i&^< 
produced  umii  i  the  8t«el  had  a  diameter  of  G'4mni.  and  a  halo 
ll'Tinm.  in  diameter.  The  other  patches  had  an  average 
diameter  of  '•Iram.  and  a  halo  of  lO  Smm.  Therefore  the 
]iatches  exi>o$cd  to  the  N-rays,  although  luiving  a  photographic 
imago  of  smaller  diameter,  produced  a  wider  bilo.  The  author 
deicribes  a  further  experiment,  which  is  even  more  concliuire. 
Aline  of  sidphido  is  traced  on  iia^er  with  a  capilbu^  tube 
conteiiiing  the  emulaioii.  Alter  dryings  the  line  ie  cat  m  two, 
nd  (he  onlve*  m  espcMod  to  Imd  end  tenperad  iteei,  oi 
above.  On  developing,  the  image  from  the  aleel  appean  fint, 
and  ite  edge  it  aliaaed  by  a  wider  halo. 

[E.  Beawim  fts^ptw  Jtowtw,  PeawWf  6>  MM.] 


Semdarf  dtthwU  S«ift.—Thu  the  impact  «f  eleetrom  «|iwi 
atoms  tends  to  ionise  thoso  atoms  by  the  detaehment  of 

electrons  from  them  has  been  shown  by  a  number  of  observers, 
among  whom  Stark  has  porhaiis  done  most  to  elaborate  in 
ihit.iil  thi'  thciiry  iif  this  acrion.  I'.  Ijen.inl  h:is  rulUicLC'l  homo 
further  iat«reiiUU^'  imitciial,  in  thu  (li^L'us.^i<iu  ul  which  he 
shows  that  it  is  po^,«ililL<  to  ik-i,ich  the  effects  (HLnUiceii  hy 
primary  cathosle  rays  fn  in  thusu  produced  by  the  .-eiMini.uy 
ones  to  which  thtiy  give  lise.  He  accumplishoci  iluf.  liy 
sending;  the  [uimaiy  rays  tlirough  a  diaphragm,  behind  which 
a  phu>[>)i<  'reHent  screen  is  mounted  paraDel  to  tho  path  of  the 
rays,  but  out  of  tbeirdireet  niaoh.  When  this  pho«pboresGent 
screen  is  ehaijpd  to  sevetal  thonsund  voJte,  the  rays  ate  drawn 
aside,  prodneing  on  the  screen  various  patches,  whose  aspeet 
varies  with  the  voltage  aad  the  pressure  of  the  gas.  With  a 
snitaUedistfibalioa  oi  tha  votesKsa  it  is  pomible  to  separate 
tiia  dirsce  rays  from  the  slower  secondary  rays,  wbloh  appear 
aaadiilase  and  much-deSeoted  patch.  The  ni  unit^r  in  which 
these  rays  are  produced  shows  some  striking  analu-ics  to  ultra- 
violet light.  This,  like  cathode  rays,  pn>Ini  i.s  ;i  ninilm  lu  iiy  in 
gases  due  to  the  lil)eratiou  of  electrons.  It  al>i>  li.ii  _'i  -  iu'^a 
tivelyelei.tr) (led  hodie*,  and  the  author  shou  in  tins  miiu.  tinn 
that  catliixlt;  riiyii  impinging  upon  "olidK  ulso  i nwo  ihviu  to 
emit  si'coudaty  cathode  r.iys  of  vuiy  liw  m  Im  ity.  He  iK'licve.'f 
that  the  discharging  of  sdlid.s  ami  the  ci>nductt^  iiy  of  gases 
are  equally  due  to  these  very  slowly  moving  electrons.  Like 
ail  other  etfecto  of  cathode  niys  upon  matter,  tho  prwluction  of 
secondary  rays  is  inde]>cndent  of  the  HtAte  of  aggregation  of 
the  matsnal.  It  is  also  inde|>ondont  of  the  orientatiou  of  the 
sarfaees  impinged  upon.    The  so  called  "  reflection ''  of  eatho<Ie 

Xis  a  compTez  pheiiomenon  in  which  the  field  due  to  the 
ting  body,  the  electric  wavca  prooeeding  trou  it,  awl  the 
■ecoodaiy  ottbode  laya  each  jplay  an  impoiiant  part.  The 
author^  main  object  was  to  siDgle  out  the  aAets  due  to  tho 
last  of  these  cleusnta. 

It,  LmtM,  Awmhm  dtrPl^k,  Wa.  M,  loot.] 


rhiiiijtin'j  of  Coadfiuer  CimtU».-~-^A  eondensiff  dnuit  whoso 

proper  wave-length  is  suthcieutly  great  in  comparison  with  the 
length  of  the  dicing  circuit,  and  whose  plates  are  a  sufliciently 
^mall  liisi.inLi'  aimrt,  ^ends  hardly  any  electric  lines  of  force 
intii  tfie  outside.    Therefore,  accounting  to  Poynting's 

tiieoieiii,  it  railiatci  no  Hcrtxian  energy,  and  its  d;ii:ijiin_-  is 
ROl»:ly  (.■■  mditii ini  \l  hy  'he-  rt'sistanci-  of  t!!i<  whole  circiiii,  which, 
if  the  wire  nut  tuu  thm.  t  > h-ijI  i  [ir.n  iiLuUy  tu  the  resiKiunco 
of  the  spark  gap.  P.  I>rudc  foliows  up  thh  consideration, 
and  deeluces  some  rules  of  great  importance  to  the  practice 
ol  wireless  telegraphy.  For  every  condencer  circuit  there  i* 


a  certain  length  of  spark  which  gives  a  utiutuium  damping. 
In  the  neighbourhood  of  that  value  the  damping  does  not 
vary  much  with  the  length  of  the  sparlt-gso,  and  however 
much  the  inductance  aitd  capacity  xa»J  M  variod,  the 
damnitig  cati  bo  brought  to  usarl^  the  sanw  Yaluc,  if  the 
supply  of  energy  from  the  iuductran  ikU  is  not  excessively 
lane  or  small,  and  provided  the  condenser  shows  DO  hystensu 


or  bmsh  discharges.  1<^'  a  careful  adharenee  to  (bete  eonditions, 
the  anthor  sticceeded  in  rcachh^  (he  axtnmdy  low  valoo  of 


0-or>  for  the  logarithmic  decrement  The  lengtli  of  the  smirk 

L-aji  was  littwi  eii  1mm.  and  '.'mm.,  and  the  ratio  C  :  L  had  tho 
hi;^h  value  17.  It  was  found  essential,  however,  to  attach 
tho  .Mipjily  wire-'i  as  near  tlie  Hpar  k-j;aji  as  jKjssilile,  as  ^s  as  the 
uiiilDrni  pi-aulice  vf  lierl/  hiuisclf.  l;it;hi  s  mcthol  of  iutro- 
diteiiiL;  sp.u'k-gaps  in  tlie  ^U[i|ily  •  irctiit  !ia.s  to  lie  avoided,  at 
least  when  the  spcjrks  jjass  m  air.  An  e.\i--iting  cotidenser 
witlioiit  hystoresi.s  or  hrii«h  disrdi.ir^e*  may  he  ol)r,-iiiu.'<l  by 
u^iiig  metal  plate«  in  itetroleuro,  and  not  cunnoctmg  tJium  by 
soUd  insidators.  Zinc  electro«les  preserve  the  small  damping 
factor  for  a  considerable  time,  though  a  decrease  of  the  damping 
is  notieeable  after  ever}'  fresh  ck^aning.  A  Tesia  coil  can  only 
be  recommended  for  very  small  capacitieai.  The  integral  olfoct 
of  the  exciting  cinuit  in  a  retsonating  circuit  incrcB«ee  at  first 
with  (he  sharking  dislaoee^  and  then  decreases.  It  is  coS' 
udersbly  enhanced  by  increasing  the  supply  of  enecgy, 
which  increases  the  partial  dtacbatwes.  The  m^A  of  flip 
giving  the  greatest  integral  eflect  ues  somewhat  DStow  the 
value  which  gives  the  miniiuum  damping.  If,  therefore,  a 
gooil  r»»onance  18  aimed  at  rather  than  a  far-carrying  range, 
the  sprk  h<nt;th  must  he  hli;4btly  inereii>eii.  If  the  energy 
SUpfdied  in  tiiuiill,  lijii  twu  eritical  S}«rk  hjn^lh?.  are  sensibly 
ilkntieal.  The  integral  effect  depends  nmeh  mote  ujmn  the 
spuik  length  than  does  tho  logarithmic  decrement.  That  in 
wireless  telegraphy  much  larger  spark  lengths  have  been 
hitherto  eniployod  than  those  given  by  the  author  is  dtie  to 
the  employment  of  the  coherer,  which  reaoU,  not  ujxjti  (ho 
integral  etfecti  but  upon  the  naximnn  amDliUida.  Tlie  author 
vvoald  D0(  exceed  (nm.  even  with  a  capacity  o(  S$,00(1  and  » 
strong  sopply. 

[P.  Jhanm,  AwmUn  it  PJkfstt,  He.  1«,  UM.] 
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BTOVZu 

Snpplemantt  issued  from  time  to  

HAD  only  be  supplied  Oralis  with  the  paper  during  the 
publioH-.ion.  A(ur  that  data  an  oitra  chiirge  ii  made. 
lOM  eharga  ia  tlwuja  priatad  00  the  Siiprlcment  at  Uie  tloM  •! 

t  JinUillMd  dorii^g  (heir  respeclivc  hBlf-yeaia. 


Q9e  gC^ctrician. 

Tk»  flUtft  atatilaal  Jima  (MtaUMM  u  1  waaktr  Jnnal,  un-im. 
PabUahatf  araty  PtMaf,  PtIm  MzpaaM ;  Pert  Fra*.  atzp«M*-MBtf»«atp 
■AltorUl,  PaBUihlaK  uA  PrtotlBf  OOsai, 

1,  2  4  3.  SALISBURY  COURT,  FLEET  ST.,  LONDON. 
Nifhmui  QW  Heibon    TAfm*.-  KuoniauB  Nswiram  LonoB. 


rttaltH  **  SnheriM»mt,  AdrtniummH  and  ttktr  htiimtii 
t4  •JUnutd  fmithkir,  "Tbs  Buctkiciar/  SalUh^ 


AULUitrt  rtU 

M4Ut$n  l#  t4  mmmwwHwm  a  ■wiiAir,  '~  ana  bMiv*MW4Ju«i  ^jmtmmij- 

tMiH,  Mmt^  Ltmbm.  CAttmi  tmifjO,  U  it  w—wrf*  ftwfff  »C»* 
AU  MUtTUnmwmiUiHmi  UU  adMinHwrf  »  Tte  tenOB.  IiMin 
/ftr  tmurtUm  la  "Thb  EuciBtCIAIL* «r  ftmtaimimf  pmUmtty  t§  1$ 
»fc»mpmmUd  ^  msmt  mml  mdirtutfttUmiUrmtilmmntttimlMAt 

N»  miUc$  mil    t»itn  »/  aiumywutu  trmmunUatUmi. 
•'  THB  ELBCTBICIAN  '■  //  fuhlUlud  ntrf  Friday  mtrnini      TTii  JcmrHH 
U  *m  tal*  M  Um  raiiwn  IttitbMt  *m  frUtf  wttrming,  ani  e*m  it 
§Haim4 if  tU  K*mn*iU»n ;  tr  Mrtct  frtm  lit  tMrnmntim' 
BBbaerlpittBBlBlMb— ne  lUtei  ror  Smbaeripdoiuto  NTMBStWtueuii^ 
are  as  onder:—      Ybab.      Half-Yiab.    Qoaktbb.')  Pott  free, 
OniMI  BBCiOB  Mi.  00.    ...    I«B.  M.    ...     Tb.  04.    V  panblc 
PoBtol  Baioa  ...  Ma  Od.   ...  lta.Od.    ...    U.M.  Jiatinatt. 
RUa  cfa&rf*  taeladaa  all  Oapplmaata.) 
AVf*  Vt/mmti  0/  "Thb  Eibctbiciam  "  mmmmhb  im  AfHtmm  »rtWir> 


«  Tub  ELBCTKiaAB"       tMiifthaat  ttMiOttmlt  ASurlbm.  II  Mm 
br  fhr  tha  Ursart  drsBUtim  BTiagr  KglUh  BBoMaal  papar,  Bat 

dreolBta*  all  orar  tha  WorlA.    TU$  ttmttwunt  U  guaramUtd. 

AJvtrlisrmtnl  Ratti,  i-c  ,  frrwrdU  tn  apfHcatitn  It  tit  Pumtkir. 
Traiir  KovitiTltltiLXtiTiinlendtJ  for  Ikx  currinl  mm  mult  rituklkl  Oft* 
by  Firtt  Pttt  Tkurtday.    Xnuwli  */  utfiriHt  aivirtUtmtnti  *md 

AdMftlmmmU  tf  firU  f«a  W*dm€tdtf.  ^  ,  

OmeiAi.  AMMOBciniBBTk  AvmoH^  mdaBMKAjftiUMJ,  AvnBp 


THE  COniNG  PARLIAMENTARY  BBS8I0N. 

Although  digbtly  fewer  ia  number  than  kwljear,  the  "  oleo- 
trieal "  BBli  li»«  been  deporited  in  the  FrivBte  Bin  Ofliee 
for  tho  ParUinMlUry  ScBsion  of  1905  are  of  consiflenibly 
greater  interest  then  has  been  the  case  for  two  or  three  jcan. 
We  concliulo  on  another  page  our  liat  of  extracts  Ukeu  fp  iu 
the  Bills  themselves  and  from  them  il  is  evident  that  two 
matters  affecting  I/>ndon  will  receive  very  full  oomidentieo. 
Thosu  ai  L'  the  Hnjiply  "f  t  lci  iiiu  power  :in<l  the  construction  of 
tube  railways  in  the  iuetro|]olitan  area.  There  are  no  leastban 
ii(;ht  BiUa  dealing  with  the  supply  of  electridlpy  "in  bulk" In 
unJ  around  London,  promoted  by  the  following  corapania*:— 
MttrojKplitan  Electric  Supply  Co.,  Charing  Cross  and  Strand 
Kloctricity  Supply  Corpn.,  County  of  London  Klcctric  Supply 
Co.,  Central  Electric  8ttp{>ly  Co.,  City  of  London  Electric 
Lighting  Co.,  North  Metoopolitan  Blectrie  Power  Supply  Ca. 
E:int  London  and  Lower  Thames  Klectrif  I'nwcr  Co.,  and  Ihc 
Adiuinistr.iiivc  Cuunty  of  Lnii.l  .n  .lud  District  Electric  Power 
Co.  The  first  six  of  tl,*  >  :  .{  aniea  are  already  working 
electricity  aupply  undcrtakini^  aiid  no  new  capital  powera  are 
asked  for,  the  works  contcmphted  under  their  BOIa  bring  merely 
re!4at<i<Ml  .i>  extension.?  of  their  pre.seiit  undertalaDgs.  Further, 
tho  majority  of  them  are  not  Parliamentary  companies,  so 
that  any  extra  capital  required  may  bo  raisetl  under  tlie 
.\rticle.s  of  Asso<  tatioii  witliout  reference  to  Parliament  Tho 
.Administrative  County  of  London  Co.  lui  l  the  East  I.iondon 
and  Lower  TlamMiOo.,  if  sanctioned,  (,  iv,,  vcr,  will  be  now- 
Parliamentary  eompaniei^  and  their  combined  capital  would  be 
£  L>,000,000  with  one-third  borrowing  iioweis.  The  fomer  ef 
thtso  two  idMBie.s  is  itilliu-nlia!! y  supported,  jiidi;ing  by  the 
list  of  fittbaeribors,  which  includes  Sir  .AMdii  w  Xoblk,  Mr. 
A.  F.  Yarrow,  the  lion.  W.  11.  ..\i!MSTi!i.N>i,  Mr.  Piiii.ir 
WiGiiAM  KtcHARoaoN,  Mr.  Eitic  UAUiutu,  Mr.  Dovulab 
Vn  KKits  and  Mr.  (?.  F.  MrConijuonALH.  The  subscribers  to 
the  Ea«t  London  and  Lovvci  Tham  -  si  ln  iuc  ate  b  ss  f;»niilii»i' 
in  the  eloctrical  world,  but  this  is  no  criterion  of  the  <iuality  of 
the  financial  evidenee  that  may  be  prodaeed  before  the  Com* 
leiitter  -;.  wliirh  n  i  -!  ml  t  will  be  of  llio  Strongest  in  view  of  the 
failure  ui  a  »iiailar  measure  LiKt  session  DO  financial  grounds. 
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The  propo6.'il)s  of  all  oi^lit  V>iUa  with  regiU'd  to  the  Men.  and 
method  of  supply  ;ii't'  mi  similar  that  it  is  not  unsafe  to  prophesy 
tba(  tbay  will  •U  hvi9  to  bo  sent  to  one  CkMnmittfle  and  a  pro- 
eess  of  efiminatioB  put  into  operation  which  wiB  remit  in  the 
sur^-ival  of  the  fittest.  Tli«  nimiticalions  of  the  Adiiiiiiistni;i\  f 
County  of  London  and  District  scheme  involve  u  cuixiitton 
«C  oompetitioD  which  has  never  before  existed  in  the  elec- 
tric supply  industry.  The  promoters  of  this  scheme  have 
achedule<I  such  an  extensive  area  tliat  none  of  the  other  pro- 
motions can  avciiil  clashing  with  it.,  and,  in  addition,  the  iu<\v 
Cwnpeny  propoiM  to  compete  with  ft  large  nomber  of  muni- 
cipeHtieaaBd  oompanies  (a  and  around  I/mdon  owningeleetricftjr 
(upply  undertokiriir^.  The  n  ituri;"  of  the  opposition  to  these 
various  schemes,  wheu  the  L'omBiittoe  st«ge  is  roachod,  may 
he  imlicated  by  the  fact  that  both  the  Adminislrjlive  County 
of  Loudon  Co,  tad  the  Metroimlitan  Electric  Snppljr  Co.  aoek 
powwi  to  dirtrilnte  electricity,  in  detail  u  well  u  "tii  hatk" 
and  for  power  purpose.',  in  districts  where  undertakingt  i.h  ikmI 
both  hy  com|mnio«and  local  authorities  are  already  inopcnitioit. 
No  power  eonpeajr  bee  jrei  been  grinted  such  powers :  » e 
OTpWHied  mr  views  npon  this  matter  at  the  time  of  the  ptihh 
eatton  of  the  notices  in  November.  Whilst  maintJlinin^  the 
opinions  then  sLatcd  wc  tun  onl)  otici'  more  (il&nJ  for  ii  spoedy 
revision  of  the  £lectrie  Lighting  Acts  which  will  define  in  a 
elear  naiiner  whether  en  ^tiio  enpply  ttudoftalclng  cenying 
out  its  dntie.^  in  an  honost  nnd  satisfactory  manner  according 
to  iti  stjtiitgiy  ubli^jiilioiis  should  not  be  allowed  undisturbed 
poRsession  as  the  "authorised  distributors."  In  Lomion,  out- 
tide  the  City  area,  the  majoritjr  oi  the  electric  enpply 
undwtokings  are  in  the  baads  of  the  borough  eottncile, 
and  it  is  sciioiw  for  llie  licA  finttnce-"  th.it  money 
should  have  to  be  spent  wniinually  i"  pr  >njciing  their 
busitiossoa  in  the  way  that  so  man)  <>t  the  I.>oudon  boroughs 
will  have  to-do  this  year.  The  question  of  whether  competition 
between  power  companies  for  the  "bulk"  supply  of  electrical 
energy  ovor  Rny  piu  ticiihir  area  is  desirable  or  not  is  unlikely 
to  iayolv(^*iu]el^  important  issues,  and  in  each  coae  might  fairly 
be  dealt  witn  on  ite  ineriti  withoat  the  saerifice  of  aayintereata. 

Oiit.^iilo  the  metropolis,  the  Shropshiro  .V  Wrticcstershire 
Electrii;  l'u««r  ("o.  seeks  an  extonsi'ju  gf  aic^  wiih  a  ckingo 
of  name,  whilst  the  South  Wales  Electrical  Power  Distribution 
Co.wiahfle  to  almrb  the  Carmarthenshire  Electric  Power  Co., 
wUdi  wee  authofieed  In  1903,  the  purchase  price  being  £1,000 
incashani]  £  L^,000  in  shares.  Al!  Ih:  powor  I'.iiU  this  VLMrliiliO 
powers  to  elfevl  t  ransfors  uf  Kl(»clric  Uglit iiig  i  'rovisioutd  Oi  tiers. 
In  tlir  original  jiowcr  Acts  no  epeddiC  provision  was  matlo  for 
this,  with  the  result  that  last  year  many  of  tlie  conipuuicii  had  to 
promote  special  lUlls  in  Parliament  to  confer  such  powers  npon 
th<;m,  li  polii-y  wliicli  li.t-i  ln'cn  fullowtMl  hy  others  this  Bcssion. 
Another  precaution  talien  by  the  power  Bills  this  year,  and  one 
which  k  alao  iaehided  in  may  A  tlie  nanicipal  Billa,  ie  the 
right  to  supply  electricity  "  in  bulk  "  to  authorised  Histrihntors 
outside  the  promottr4  aroas.  In  this  way  the  boundary  troitltle, 
to  which  reference  has  fretjuoutly  been  made,  will  be  to  a  largo 
•xtent  CiTibiiAtiill.  ,9ntr^a  is 'a. matter  which  should  also 
be  deett  with  {nV-ravissoii  of-  th*.  Eleetrie  Lighting  Acts,  and 
jhonM  not  he  left  r.i  be  the  subject  of  legis!i'i"'i  in  ju-ivate 
Bills.  In  many  ca^es,  however,  these  propusals  wiJi  set  up  a 
direct  competition  with  the  large  powoi  companies. 

In  the  traction  Bills,  Loudon  again  ckims  Hrst  attention,  the 
amount  of  capital  which  it  is  proposed  to  rai^e  for  the  construc- 
tion of  new  tube  railways  being  no  lesj»  than  i' 1 7,f»i>0,030, 
exelueive  of  borrowing  powete.  A«  ali  the  propoeals,  however, 
aaw  to  •  Jargfi  extent  eompetitive,  the  flnit  raoant  aaaetioned 

■will  probably  be  not  greate  r  th.iH  onc-thiril  this  sum.  A  ;  we 
have  already  pointed  out,  moreover,  much  depends  u]>on  the 
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attitude  of  Parliament  respecting  the  Bills  >>liuiil<l  the  report 
of  the  Royal  Commission  on  London  TratRc  not  he  prcaented 
before  the  Committeeatage  ii  reached  next  March.  Tliere  era 
tliree  proiKMals  to  bniM  tinee  froa  Hannemnith  m  PteMdilly 

to  the  Sir-mil  .inl  City,  two  schemes  fot  f!ic  rr.n.st ruction 
of  railways  from  the  City  to  Walthamstow,  C'liingford 
and  Waltham,  whiUt  the  line  proposed  by  the  Hamner> 
smith.  City,  and  North-Eaat  London  Railway  Co.,  ufti^r 
reaching  the  City,  will  continue  on  to  Tottctduim  and 
raltiuT'i;  (irecn,  in  Uiliiition  to  lh-.'  Waltham  branch  just 
referred  to.  Mr.  AuKoui  F.  lIiLUi,  of  the  Ihamea  Ironworks^ 
who  hH  alnody  apent  nany  thotteende  of  ponmb  in  pnmot* 
ing  an  electric  niilw.ay  to  the  north  east  of  TiOndon,  is  again 
inteicstC4l  in  one  of  the  proposals— vi/,.,  Uie  Hammersmith, 
City  and  North  East  I..oridon  Railway.  The  procowlings  in  con- 
nection with  theae  bills,  if  they  reach  the  Committee  tt^ge,  will 
he  a  repetition  of  what  took  phoe  in  1909,  it  being  noteworthy 
thut  each  Bill  Iin  linles  a  time  liniii  for  the  .^uhst.mtial  com- 
meucement  of  vioi  ka,  &  pcov  ittiou  that  the  ikiunl  of  Trade  shall 
approve  of  the  permanent  way,  tunnels,  platforms,  stairs,  lifts, 
rolliiin  atock,  lighting,  ventiUtion,  &c,  and  also  that  all 
l>lius  shall  be  submitted  to  the  Board — proposals  which  were 
Hr>t  iti.sorle'i  in  tuhe  railway  llilla  in  l'j02.  I'nh's.H  these  pro- 
visions are  included  in  a  railway  Bill  the  Board  of  Trade 
bee  no  jariediclion,  except  tu  »  few  eompantively  uDfanportani 
•let  ails,  :<uch  as  the  iiisuffleieDe/ of  aUfT,  iiMonphtaneea  of  the 

])eriii,<iicrit  way,  &c. 

Tramway  Bills  are  fairly  numeroits,  and  one  that  will  meet 
with  stroqg  oppoiitMUi  la  the  annual  propoeal  of  tiie  London 
County  Council  to  eontinne  ita  tramway*  from  the  aontii  side 

of  We8tniiii--tei  Thi.k-e,  iilon.;  th'-  Vii-;  nrla  Knihanlinient --r)  is 
to  join  up  with  lliu»e  on  the  south  side  of  Blaclifriar^  Ih  iiigi'. 
The  Bill  of  the  Blackpool,  St.  Annj'iand  Lythani  'l  iamwayu 
Co.  for  reoiprocal  running  power«  0V«r  the  BlackiKtoI 
Corporation  tramways  may  eonceivaUy  bo  unopposed,  the 
two  jKU'tie-s  arrivini;  at  an  agreement  in  view  of  the  New- 
castle Bill  last  beasion  and  the  reversal  of  opiuioii  oa  thie 
queetien  eince.  Bimingham,  after  being  in  the  toils  of  the 
compniiie'i  for  many  years,  has  preptrd  an  nmbiiious  muni- 
ci]>al  tiiiuiway  scheme  which  will  involve  on  expenditure  of 
ovor  XI, 000,000,  whilst  many  other  provincial  corporations 
seelc  extensions  of  lines.  A  somewhat  UDUaoal  condition  is 
contained  in  th}  Oosport  and  Fkreham  Tramways  Bill,  pro- 
iiuiti  i!  hy  the  IVirtsni.iiitli  Street  Ttatnway.s  C,-,, — \\/.,,  that  if 
the  new  lines  are  not  completed  within  live  years  there  sliall 
be  a  penalty  of  X50  per  day.  The  other  prOfioaHl*  in  tlio 
trenway  measures  are  not  of  special  interest. 

The  municipal  "  omnibus  "  Bills,  m  usual,  contain  powers  of  a 
very  wide  ch  \ractcr,  most  of  which,  however,  have  already 
been  granted  to  other  rouniGipalitiea.  Provision  as  to  the 
supply  of  electricity  to  persons  possessing  independent  plants, 
the  exemptii III  of  electric  fitftiip;^  .siijiplied  on  tlie  hiie- 
purchuso  ^yntvui  irum  distress,  are  now  eomnion  features  of 
these  measures.  A  good  number  of  proposals  arc  made,  how- 
ever, to  win  and  fit  up  premises  for  electric  supply,  bat  in 
onlf  otievaM  u  it  spedfically  laid  down  that  the  work  shall 
111  me  through  a  I'outractor  viz.,  in  t!ie  Kiling  Bill.  The 
Lomion  County  Co\incil  (General  Powers)  Bill,  Part  XV. 
liecks  to  wake  it  lawful  for  Metropolitan  Borough  Conneils  to 
expend  money  Mp  Mi  the  wiring  uf  premises  for  electrical 
supply,  and  althouj^h  the  words  "  and  to  enter  into  and  make 
agreements  in  connection  therewith  ''  may  l*e  inten  lnl  to  e.  'ii- 
voy  that  the  work  is  to  be  given  to  a  contractor,  we  fear  that 
this  win  hardly  he  snfficiently  binding  or  deltaito  for  the 
London  wiring  contractors,  anil  considerable  opposition  wilt 
surely  be  offered.   This  Bill,  if  fmssed,  will  also  authorise  the 
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money  to  b«  spent  for  '^nzU  jiiiipu^ttH;  t-j  lio  buiio'ive^l  un'ler 
(ha  Electric  Lightinj;  Acu. 

Amonght  t\i«  ini>e»Hiin<inB  «p|iUc«(ioM  in»^  be  nenUoa«d 
a  Inrjfo  i>o\rcr  gaa  icbane  for  th«  Eik  Valley  in  Scotland, 
Bills  for  the  transfer  of  the  University  College,  Sheffield,  and 
University  CoUq^,  Laadon,  totlxeSbetfiekl  Uoivenity  and  the 
Univeirity  of  Londoo  leqwotivaly,  and  •  prapowl  for  m 
elertrn  pcriun.it;  ■  [arcci  des|>»tch  system  in  Loodoii.  The 
session  wouUl  aji(>c-ir  to  give  promise  of  sevond  useful  private 
Hills  hving  siuiclioncil,  the  autisfoction  to  bft  detivwl  from 
which  would  be  oonsiderably  incraaaed  if  the  very  neeMsary 
genenl  nfornn  In  eleotrie  myply  ud  tiwstioa  legiabtlon 
which  have  1>i  >  ti  sn  continually  pottpoiwd  were  nt  lilt  given 
effect  to  by  the  OovcrunteuU 


REVIEWS. 

(Coplw  of  >h*  9iN(i>rRMiiiUoBed  WMkl  OB  b*  bad  from  I  A.-  SlectrimanQBki!,  pot 
r  >      I  !rcel(iiof  publi^pd  priM.  AliSfatnct  fvir  abtiiiular  for  fonigB  booka.) 

The  TeetlDg  of  Continnoos  enmnt  Machines.    By  C.  Kin/. 
HucK.v'i  R.   (Lonilon:  Hiurper  A  Bros  )   I90i.  lia. 

Die  Prilfliaf  tob  OleichttnMiaaeUiieB.  B/  o.  KntxaitDSNEii. 
(Bedia:  J.  Springer.)  1M4.  9m, 

Tbie  tMbUMtMU,  the  English  and  Oenmui  editum  of  whi<  li 
«t«  finkctically  idenUcat,  gives  a  cker  aecoant  of  tlie  way  in 
vhicn  eontinuoua-curroDt  machiues  ai-e  tested,  and  contains 
also  moch  information  on  the  testing  instrtimcDts  Find  apparu- 
tu-  I ;ioni:-!'K I  ■,.  Aftor  some  sound  general  n  rnaik-i  iclatiuL;  to 
idi:  i.iirwiiL.'  'iiit  of  tliu  l*iBts  iind  to  tb?!  t rcit tiL!  ;ir  and  coii- 
stlllcliMii   .jf  ,i|i;il:.iiirij;-i  'Jir    aullp'r    <h-H<;rilj09  a 

liuiiibui  ut  auxiliiiriCK,  isuch  as  svritcbes,  imun,  rcgiatancos. 
startlers,  regulators  und  measuring  instruments,  a  largo  {xi 
cvnLiige  of  which  :irc  a!.»o  ijhislrulvd.  The  various  ways  iu 
which  the  apimruius  and  iustrnments  may  be  connected  up  to 
the  motorjt  are  indicated  by  clear  diagnims.  Wo  notice  in 
this  eonnection  that  one  diagram  shows  the  staiting  rheostat 
connet-ted  u)*  to  a  Hhunt  motor  in  such  a  way  that  the  "  kick  " 
of  the  shunt  is  not  taken  up  by  the  resistances  when  the  motor 
ia  switched  off.  Although  the  author  dwella  briefly  iipoo  tim 
point  wai  »ko  tjtn»  the  proper  di.-^ntn,  the  importance  of  this 
ootail  bwlMRUy  been  insisted  upon  milKciently,  and  it  might 
be  adviaable  in  a  fntiire  edition  to  omit  the  faulty  <liagram 
altogether.  The  main  part  of  the  book  deals  successively  with 
resistance  tests,  insulation  te^ts,  the  determination  of  the 
various  no-load  and  loiidcharact^  iisMi  ]<  I'^ii^o  coolticients 
of  the  magnetic  cirniit,  (■ilkiuacici^  and  turii|H.'ia;ure  rise^. 

In  th<  ili  iiitiji  I  II  till'  determination  of  leakii-u  ^ i<i!i  ■I'/rii 
mention  is  made  o(  tlie  i>ii<nuith  spiral  forc-arryingout  luaguctic 
nieuAurumcnLs.  Bismuth  has  the  pR>iK3rty  of  changing  its 
resistance  with  the  Narying  density  of  ttio  iield  in  which  it  is 
placed,  and  this  nictui  i<<,  therefore,  suitable  for  carrying  out 
alcdlnfr  magnetic  measurements,  .\s  this  application  of 
hisjiMitli  '\uvs  not  lioem  to  be  known  as  widely  iis  it  might  bo, 
althuugii  ii  j«  30  yean  old, «  referenee  to  it  iu  this  reviuw  may 
help  to  bijng  U  before  tboae  interated.  Various  ways  of 
iepantliiig  the  diffenmt  lonei  which  occur  in  contiiui<iii> 
enrrvht  machines  ate  dettlt  with  at  some  lengtli  by  Mt. 
Kinzbrtinncr.  Tlio  book  also  contains  a  reproduction  of 
definitions  and  rules  adopted  by  the  Amenean  Institute  of 
Kiectrii-al  Knginecrs  with  refri-  in  u  t  i  continuous-current 
practice,  some  notes  on  practical  testing  and  some  specimen 
to-st  sheets.  Tlie  Ixidl,  iii.iy  l'«  ruconnficuilc<l  to  students  and 
entrincers  who  leipiiiie  to  kn  iw  how  llio  ti'-^tint;  of  cfinlintmii.- 
■m  il  rit  motors  and  geiiera'.Mi>  is  duiiij  iti  jiiiirciir. 

The  Hanagement  of  Electric  Tramwara  and  Light  BaUwajrs. 

IJy  W.  11.  Ui.wKiii,    (I/Jtidon  :  E.  A  V.  N.  8pon,  Ltd  )    'M.  n«l. 

Mr.  Uowker  may  ho  called  a  woi  k  vY  in  nio^air,  this  lK)ok,  like 
the  hMt  of  bis  wc  raviewetl,  bring  largely  cumpoiied  of  lengthy 
quotations  fr»ni  <li\crs  authors.  L'nfortunatcly,  the  design 
lacks  conii-ili  iicy  and  ihf  crment  l>etwccn  the  pieces  is  rough. 

For  iuKlaun',  the  alitlioi  holds  hliong  fiiijiu'  ri,  .in  th--  nin  -- 
tiyu  of  adveiiiscmcnt.s  on  uits.  On  pp.  I'Jtj  ami  i'JJ  lie  stiy;-,.  — 
Tbani  la  aot  a  labstMlial  argamcnt  wbkb  can  be  used  aK&iost  adver- 
tiaiog  in  tha  aars.  The  ehiat  compluot,  wliicti  U  h«ani  Irom  time  to 
tixae,  is  that  a«sie  panengsrs  oBer  otijaelieBa  lo  travelllag  la  earn  with 


sdverUMnMOte  tharein.  What  oorajnoiMMWe  naaons  Ihaa*  «utu|>Utitiiif( 
Bsscle  eanollsr  to  ex|Me  liieaaslste  ihe  wthor  iiaa  never  bMn  iblt  to 
iawm^Mil  ibsir  ease  aaa  be  eati  aaiie  aa  bsing  one  of  imagiou; 

But  on  page  203  he  says  :— 

Th«  aatbor  does  net  belteta  io  anj  adfertlMmenta  in  any  tbipt  m 
form  being  Asai  to  Um  ontsids  el  the  van.  or  being  flied  iniid*  ta  tbst 
the/  oaa  be  scon  tmm  lh»  oatnd^  as  in  Ma  nptnkin  snnh  aJimttwrnwli 
de  aiail  the  fSMMl  ihasinK  sppsaranee  el  the  eav. 

In  aiiorlk  Ibe  artistic  feelings  of  the  passenger  (who  pays) 
are  to  be  "  east  aside-,"  hnt  thoee  of  the  nutn  onteide  are  to  be 
fully  ros|iectod  (since  the  author  share*  then)  wlMtevor  iacri> 

fico  of  revenue  they  demand. 

On  ilic  Ixuning  ipie^stion  of  running  jui'.vri  s  tin/  infniijisten- 
cica  are  p' ill  ip>i  more  [(ronouri.  i  il.     Tlui-i  en  ]>.  'JT'^  «<•  fisui : 

In  hit  [tlic  author-]  opinion  it  i'  not  a  ni:^<i  ani  {iiiL'.-.i)jht<Hj  ^kAh-j  tu 
allow  mnnitiij  puw«i«  over  each  olh«r«  lijiei,  except  on  an  aro«lt,'*ii>atim 
basis. 

On  p.  '.'61  — 

There  is  DO  doubt  but  that  tb«  "  (nlerobsnge  of  truilh' "  with  "  n.aoiiig 
powers  "over  each  others  linos,  within  certain  coolined  and  mutuall;  iaui' 
rested  ar«a*,  Is  an  ncellaut  anangsmsot  aangsida  tialBe  oiganlsslinn 

And  on  p.  li.-^S— 

'Jhrro  is  no  di.iubt  ^^hat^vor  hut  tlist  "inr.uiji^:  jxjvvx-rM"  i>'.tr  each 
others  ejraiem  is  the  proper  order  o(  thiug^i :  uiiil  I  am  Krcatly  In  (arois 
a«A  atrsogllir  a4wsals  » thfongh  emrkUig  and  running,"  bat  ft  Aeeld  Is 
left  to  ■•  motnri  agieemset "  and  not  compulsory." 

TIiiKi  arc  scmio  rprint-  ari  iflus,  opinions  ami  re))ortt  tliat 
it  may  1*0  useful  to  Jiaui  in  a  <  i>llcctcd  form,  trcatiug  of,  for 
example,  season  ticket*,  dt  ju  ei.  iaijiiii.  Iii:lit  railways  in  rural 
diatrift*,  (he  curriat^-  "f  j  ntfi,  nn  1 1  :im«  ay- and  light  railways. 
rii.S"-  (unn  thr  \'vA  |nr'  i.f  tlu>  li.i.ik.  ,ii  \s c  may  say  the  gclDS 
of  the  mosaic  ;  liui  neitlier  by  themsch  cs  nor  iu  their  arntDSC- 
ment  do  they  justify  the  title,  the  profened  iWrpoae  or  Ue 
l>ru%>  .  .f  the  Iwok. 

Electric  Ughting  for  the  Inexperienced.    Dj  Uub«n  Walt«r. 
(Ivondon.  UdnaidAnNM,}  IWd.  Ifae  Wisllsl  Ssciss.  la.lBpfir. 

3b.  in  cloth. 

This  small  l>ouk  is  intendtn]  ws  a  gui<Iu  to  the  onlinary 
konsaholdor  who  is  ab<mt  to  adopt  electric  light  in  his  hou^ 
It  auggeats  how  a  dressing-table  should  be  lighle*!  so  that  the 
mistress  of  the  house  may  be  enabled  to  see  nur  back  hair  and 
the  master  may  have  bit  chio  sutliciently  illumliiiated  for  a 
comfortable  shave.  The  DUneiy  ahould  be  fitted  witli  counter 
weight  pendants,  not  braeketa,  as  the  former  '*'giN'e  '  if  you  fait 
them  with  any  missile,  and  are  thus  less  likely  to  break."  In 
the  difficult  orobtem  of  lighting  a  tlining  room,  however,  tho 
luiiiiin  in  rutlicr  at  a  luss,  and  laincly  invokes  the  aEsitianCB 
i.f  wax  candles  for  tl..j  diinn;:;  •.alilo  '[ha  cxphiiiation  of  lbs 
I'lita  tions  of  the  suit'  h,  ins.',  lii.^t^ii^uling  bo.irtl,  cord-gripi 
.'>iadi>  carrier,  &c..  ^vill  doubtless  be  useful  to  the  uninitiated, 
bill  '.lu'  anilint  i^  not  ahs a) » (initenfo falDMif  liihigUy  tesfaiii- 
cal  nialters.    For  instance  : — 

A  volt  iwhi«h  rhymes  with  "jolt")  is  a  unit  ol  iltclric  (ore*  or  i-M?r.:Y, 
No  unproicjsional  person  need  trouble  about  il«  setcnlilic  delinilion.  Tbe 
reader  may  safely  think  of  it  as  a  unit  of  pressure,  in  the  tame  way  aSM 
thinks  of  a  pound  when  be  says  that  a  boiler  works  at  1501b.  or  DOOlIk  IS 
thes<;iian  iruii.  JnatasajjiiaocboUar iaMdetoataadaesstalBsIs^ 
pressure  in  i>oandB,soa  woe  oT  huBip  is  Made  to  Stand  a  osrtaiB  4t«IM 
pressora  in  volts. 

Tbe  eonaomer  b  not  afforded  mueb  awMasee  in  the  diesli- 

ing  of  his  ipiartorly  bill  for  electrie  supply.  An  eketrioity 
meter,  he  is  told,  is  to  be  read  like  a  gaa  meter,  bnt  *'aomethnM 

the  niL-tLi  is  made  to  rcconl  a  less  number  than  tho  aelMJ 
units,  ikud  then  the  rcjtding  is  multiplied  by  a  'constant 
cjuftDtily  to  make  it  right."    We  fear  that  this  will  leave  tho 
iiveragu  consuniiT  niilicr  foi^god.    Xo  att^jmpt  is  u>a<l«  tu 
cxphiin  the  maximum  dcmaml  syfo-n  of  (  hai  .Ihl;  :  — 

Scrap  companies'  chsrt''^  ('!«•  pnm"  tuuounl—say.  ud.  a  unit—tor  anr 
r.uiubei  lp!  im  tH  nth-is  i.haii''  ,  i'rrb«p»,  W.  for  a  certain  number  ol 
units,  and  allow  a  rebate  on  anything  over  that  number.  ^bJfSSIs 
varioos  ways  ol  doing  M,  but  la  an?  ease  tli*  Gaasanier  «UI  baespssM 
Io  pay  onee  a  qtiartar. 

Electro  technology.    By  \v.  Buown  and  B.  O.  Auair.  (OaMiat 

S<'aiy,  htycif  iV  W  alker.)  os. 

Vi  t  another  text  boi.k  for  students  makes  its  appeatunce. 
Unlike  many  ol  its  forerunneis,  the  present  volume  is  devoted 
exclusively  to  laboratorjj-  work,  and  is  of  no  use  u>  any  h»t 
those  actually  engaged  iu  such  work.  Aa  an  adjunct  to  the 
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«mall  leafleU  luually  ipven  out  to  itodeota  it  is  McnUentt  but 
it  is  Guostionablo  wbether  many  will  cotwider  it  trartb  5s. 
Dw  illiutatiaiu  m«  itKUffimBt,  ind,  if  the  book  naohMi  » 
teeond  oditum,  ioim  g«n«nl  improvememonta  m^t  well 

be  madr. 

The  Oonductometar  and  Bwtrical  Oondoctivitf.  By  Boux> 
ArrLKTAitD.  (London  :  Alsbail«r.  Galehoiue  <t  Co-V  1«.  M. 
Ur.  A|>pleyArd  g  brochure  consuts  luaiuljr  of  a  deaGri|»tU)D 
of  hia  patented  conductomeUT,  of  its  dcngn,  and  of  it«  vutuw. 
TliB  author  givea^  bcaidea,  in  mmm  1G  )iagcs,  Ua  viewa  on  thu 
Matter  of  tlw  astablishmeiit  of  the  100  (wr  cent,  tiodductirity 
ooppor  atandard.  Ho  KuggwU  a  oonnal  vuluo  for  iho  rceis- 
tanm  of  the  foot  grain,  and  caleulatOi  therefrom  a  tabic  uf 
naiataiicc  jwr  ponnd  Tiuutical-milo  at  diflerent  perccnlago  con- 
ductivities. Thi«  titble  might  prove  u»«ful  to  cable  manu 
facturers. 


Oer  BMkademialbnMr.  ByE.ABiMaoaii<J.L.bOen.  (Blau 
mttV.Knto.)  not.  I.Mb. 

&NM  tiUM  ago  brief  dcscriptiong  were  publisln"!  In  the 
teehnieal  preta  with  rcganl  to  an  entirely  new  typo  oi  i  li  <  uic 
machine  for  converting  altoniating  current  to  continuuus 
current  and  vice  vcnsa,  the  invention  of  Hen-pn  UnifTR'u  l  mi  l 
IaCoui.  Messrs.  Ariiolil  aii'l  I,i  t_'uui'';  li'.jok  clii.  iditcn  in  n 
cle.iv  and  jirji  ticil  in-unior  the  piiiu;i[)lu,  theory  and  dusign  of 
this  iif«-  c(jh\4 1  tfi,  ;iud  it  will  bi'  n:nl  with  intcreot  and  profit 
by  dcaiguor*  of  converting  machinery.  The  book  also  contains 
several  nninorical  examples,  some  records  of  testa  on  an  actual 
machine  and  a  number  of  illustrations  which  help  to  roiulcr 
the  subject  quit««  clear.  It  may  be  rcniarke<l  that  the  Wk— 
in  fii;rcoabl<?  eontnist  to  other  publicatiom  by  the  learned 
^utli  'is  uicklc-s  thii  subject  in  a  way  whiah  may  eacily  be 
followed  by  tlte  busy  deaigoer  who  lidn  the  timo  to  atudy 
mtnoate  vector  diagnuiH  and  high  niathenatiea.  Theconvert- 
mg  aet  eonaiitiof  an  induction  motor  ditcctly  coupled  to  a 
caQtiiiaoiHManWit  dynamo,  the  onnatures  of  the  two  movbiocs 


being  tho  electncally  connected,  as  ii  indicated  by  the  illus- 
tration. This  diagram  applies  to  a  thren  phase  continuous 
current  converter.  S  is  the  stator  winding  uf  itiu  ittiiix  lion 
motor  and,  although  shown  connected  in  alM'  tusliiou,  tliuie  if, 
of  course,  no  reastsn  wtiy  it  -hnulil  not  l>e  connected  in  delta. 
R  repretentji  the  ti  ■  ohd.ii  y  of  tlie  inthution  motor,  connected 
to  wliitli  ai  u,  )i»  >!i<iH  II,  the  w  indings  of  the  i  iiitiiuioU'^  rurr  uut 
armiitiii  p.      is  the  starting  resistance  of  tiie  iuditctiuii  uioior. 

T>n3  |>[  ini  iple  of  woiking  will  best  be  understood  by  a  simple 
example.  Let  ua  asKUmo  tliat  both  machines  |hjs!h»s  an  ctjual 
number  of  pole*,  and  that  the  ipeed  of  the  s«t  is  half  tlmt  of 
the  primary  .synchronous  nieed.  Ubvionaly,  then,  th  fic- 
t|uciicy  of  the  current  in  too  rotor  of  the  tnditctiuii  mutor 
ia  only  half  that  which  eorresnondB  to  aynchnniam.  The 
curreol  engaodered  in  the  rotor  flows  through  the  continnons- 
euRWit  armature  Mud  produce*  in  it  •  roiadiw  field .  If  the 
oonnections  are  auch  tliat  Uie  diroelioK  of  thisneld  is  opi>o.sc<l 
to  the  direction  of  rotation  of  the  converter  shaft,  then  this 
rotating  field  will  be  statiooiu-y  in  sjtacc.  It  follows,  thus,  that 
aui:li  ;i  riKu  hinr  Uohavos  like  a  s^'nchronous  CKitor.  .'^ini  i'  the 
K]Kjcd  of  the  induction  motor  comisjmnds  in  only  imJt  of  the 
syiK-hronous  speed,  it  is  seen  that  oidy  lialf  of  the  eiu-rgy 
supplied  electrically  to  the  induction  motor  is  converted  into 
mechanical  onorgy  ■■a-iA  irausnuiti-d  as  sucii  ttiioiiLdi  tbf  shaft. 
The  other  half  is  transmittal  by  induction  from  thy  bialor  to 
the  rotor,  whence  it  passes  directly  on  to  the  commutator  of 
the  wntinuou.s  cnrrent  dynamo,  liotor  anil  armature,  there- 
fore work  in  parallel  on  to  the  same  conimutjitor.  The  authors 
eonaider  the  case*  where  the  atator  winding  i»  siogle'phaise  and 


polyphase,  aiid  they  alao  deal  with  various  rritor  windings, 
ranging  from  a  tbroe-phaae  winding  np  to  a  12.phas«  winding. 
Much  iaaald  in  a  general  way  regarding-  the  ri'  lu  .cil  lost  and 
weight  of  materfiuof  this  new  design  u.s  coniiiaif.1  with  the 
cost  atn!  wci^'ht  of  ordinary  mtary  ronveticn  and  n-.oUtr 
gcueiiilui!.,  and  it  is  therefore  to  be  regn-tted  that  the  authors 

did  not  quote  8)>ccifie  flgnne  to  ahow  ntuA  th«  exact  gaia  nur 

be  in  actual  casc^. 


HIQH'F&SgUSMOT  TBLBPHOME  OIRODIT  TSBTB.* 

Vt  l>R.  A.  K.  KKXNIiLLV. 
lUcrnud  UalTvnily.i 

111  I'lrjd-'nir-  u-l.  fjrnphy  it  has  fnv  ninny  vcar'^  Iifon  [\  ru-rCnm  ta 
ti thr-  cin-.iils  ]ii  liii-iii-allv  liy  iip]ilyiii^  n  i-ti  udy  as«ii.,'nr'd  \  nlt.i^it 
lu  Uifir  n.rnhr-^;  I'lnl-v.  mnl  nititouriug  tlic  sirnigths  of  currvnt 
received  lo  ^^ri  uinl  a',  ((n'ir  ih-i  «it  ends  thiouK'h  a  uiilliamiuf-tor  or 
cquivnJont  ajiparul  us.  The  obji-ct  of  this  I'apcr  is  to  describe  certain 
apparatus  constructvd  (or  the  parposo  of  nteaauring  the  altonmtiiiK- 
currvut  slrcnKth,  at  teUrphonle  frequcneiea,  received  at  the  dialant 
cud  of  a  telsplione  circuit,  with  a  definiu  B.ILF.  Inmnaied  en  tha 
si-ndtng  end.  Tho  apparatns,  thareCmre,  ia  ooe  whlra  snablss  that 
rCitttino  tcHt  to  be  iiuide  for  telephone  circuits  which  has  so  long 
Ik  i  II  well  known  for  t«Iegr«ph  circuits. 

The  receiving  instrument  in  such  a  lest  should  cither  have  ne^- 
Iti^ible  impedance  or  an  impedance  of  magnitude  similar  to  that  «f 
an  ordinary-  tfftnvmf:  ftfip.iriitiis.  Tftrn'  is  nn  ,:lilTiciilty  hi  producing 
an  electrodyiiniiii:n;i'lrT  Kiillirn-iii,  «.i'n^iliiliiy  in  iniilde  a  tele- 
phonic current  strentjlli  In  In-  iiiliv  Ain  il  -jikI.  r  l.»li.;rat;irv  oumlitimia, 
'■lit.  mirli  an  apparntti-^  has  r(laliMl\-  birj.;.  unhictaiior,  ami  n*.  a 
frc<|ia.ricy  of  1,000  'j  .  such  iiijuctsuici;  Jtvi  laps  b.'iisU  ohiua  rBinrlauco 
per  henry.  The  device  wilectcd  for  tho  purpose  {with  I'rof.  Kes- 
send«u's  pvrmiafiion)  was  the  "  «olid  barretter ' '  used  in  the  Fessenden 
^yalem  ef  wMew  telegnvhy.  Thia  eooaiita  of  a  minute  looy  oE 
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Tim. 


very  ftnc  pbUiutuii  wire  or  Glanicnt.    Out  of  «ov<  ral  n'wei  of 

Slatiiiuin  liiaiucnt  trit'il,  the  size  which  gave  the  hvnx  r.L>^uhs  has  a 
!amct#r  of  nbfint  1-7  iriipron?  (1-7  (4=0'0017hiiii.!^O  IKXXX'.7  I  and 
II  li-Ki,'lh  uf  about  I  '.'.nim.  iii  (H'l  i.  The  rehi.»tai.i  i'  uf  tins  lU'tiiii  ul  ;s 
about  I"  ijiiiii-  piT  niillmif  ti  l-,  cr  1.000  ohnid  per  nu'li,  at  i-"  in  n  in 

pOratU;<'s.    Siu  h  a  tilatm  ut  has  a  i  ri>s«-ge<:tion  of 'i  'JT  n  10   '  -i|  i 

tS'H  X  to  "  tij.  lu  juiii  a  volminu  of  8'4  x  10-»  cubie  cm.  With  the 
specific  gravity  of  17'S  for  platinum,  the  mnsa  of  the  fthuuent 
would  b«  Ox  10 "  graimuo,  and  with  the  specilic  heat  of  IhOBSB  for 
plntinmn,  1  erg  Of  heat,  acaumulaled  ia  mioh  a  filament,  would 
suffice  to  ndaa  Ita  tampenUure  IMPC. 

To  produce  a  platinum  filament  of  sucli  dimensions,  the  Fcsiienden 
devicv  is  seen  in  Fig.  1.  A  and  Ii  arc  two  brass  strips  (2fluuii. 
xOuiln.  xO'7uni.),  pinned,  side  by  aide,  to  a  liard-rubbur  sup- 
porting block,  >  r.  Copper  connecting  wires,  c,  r,  are  soldered  on 
above.  A  «hcrt  v  loop  nf  silvpr  wire,  6,  is  snldfrn^fl  as  a  brttlv'n  at 
tho  lower  eiuls.  'I'iii-.  -.ilvi  !■  wir«  has  a  dianK-tt'r  «f  aiK)'u  udTuium. 
(8  njils).  Hful  hiiH  a  pi-iitrul  iilaiuf^nt  rtt  |>latiiiunt  rUMiiin^;  tlirmi^'li 
It,  likf  thi-  wifk  uiiliin  n  l  aiiiiliv  Thr  ikjiiiI  of  the  silv!-r  \  ii<  ciiiijicil 
beiow  tht;  >i)n  >ucu  of  nUou^  iitlfii:  utiU  lor  n  few  niitiutu*.  lui  j  viikth 
the  aid  of  a  current  of  xuniv  iiiilIiam|M>rim  from  a  vohaic  cell  thu 
silver  is  rapidly  dissolvt.nl  nwuy,  leaving  the  platinum  filament  intact. 
Tbo  procMs  Ik  watched  under  »  niknaaopa,  and  Mopped  whan  the 
estimated  right  Icugth  of  platintun  tUameat  baa  bean  expoaed.  Tha 
barretter  is  then  protected  frotn  injury  by  being  enclosed  in  a  short 
glass  tCKt-lulK-  coutaiiiiiig  air  at  the  ordinary  iituiospbcric  pres!<ure. 

Ill  one  of  tho  Feiisoiidun  systems  of  wirele9»  telegraphy,  a  barretter 
of  this  kind  is  connected  between  the  receiving  nir-wiro  and  the 
grtmnd.  The  p»fi»«E;«>  of  thi  f?t>ble  electroniajnietic  wrvii*  flironuh 
thi  apparatno  ^rii.  ratos  m  tl.c  tilamcnt  a  small  amount  of  inul, mi 
hoat,  and  the  sudden  Eiuall  change  in  the  temperature  of  the  tllu. 
raentprodaeeaacaireipondlnKlysuadeaamallchnngo  in  ilsreeidlaoce. 


'  AlieinMt  el  a  Paper  ni4  Mere  Beolioo  O  et  tha  St.  Leoia  Oonsma. 
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l\y  means  of  a  t^Iephom  oonoeotod  in  a  looal  circuit  through  the 
barretter,  the  sudden  flactuntioni  of  resistance  du«  to  the  pasaage 
of  electromaf^netic  waves  produc<4  audible  signals. 

In  adapting  the  I'Vaspnilcii  biirri'tter  to  the  telephonic  <'ircuit 
It'st,  the  arrangement  of  Fit;.  2  whk  i  niplo.ved.  Here  ihe  biirri  tli  r 
li  is  nmdi'  01111  sriii  of  an  , ri,/i, ,  ^  re  WlicdlKtone  hriilpf.  X,  X,  arc 
two  niiiiilftr  roil'^  of  low  li  nip<'nitiirC'-coffficionl  rf.iK^liiiii-r'  wir,', 
wound  upon  cloti-il  iiinpiittic  circuits  iif  Hli-el  wire,  sn  ftS  to  have 
ciu'h  500  ohnii>  resistance,  and  a  relatively  lar^«  reactance.  A 
smallor  reactance  coil,  x,  of  low  resistance,  of  copper-wiro  winding, 
WM  indodad  in  Ilia  RidvMNiiMtai  bnnoh.  The  (■IviaouMlar  Q 
ia  a  waU'pattam  d*AnooTsl  refleoting  galrBiiaaMtar  of  090  ohms 
(MblMWei  «Ml  a  teleacope  and  a  acale  at  about  half-nMtar  dfiUnco 
fmn  Um  admr.  No  attempt*  were  made  to  secure  estnordinary 
wmitiwawaa,  and  1mm.  of  deflection  in  the  telescope  reprc«enti'd 
apf)toriroat«l.v  10-"  ampere.  The  lestini;  Imitcry  oonsistod  of  two 
stompf  celln  ('t.O  volts  total  E.M.F.)  The  plnlinnni  filaujcnt  in 
the  liiirrctlcr  liuil  a  lorifTth  of  about  3nim.,  a  diauivtcr  of  H^,  ami  a 
resistance  of  abotit  l'2i)  ohms  at  ordinary  tPmperiitiires.  I  ndor 
these  conditions  a  steady  batterj'  current  of  about  ft  iiiilliaiin>4>r*8 
passed  through  the  harrfttcr,  raising  its  teniperaturo  some  2!i'C  A 
oalance  at  li,  aided  by  a  ali<lc  wirf  ,  r,  was  secured  at  about  135  ohms. 
If  feaUe  alternating  currents  are  sent  through  tho  barrcttC'r, 

 ~  poB  tlw  aleady  testing  enmoti  fcactically 

iMd  to  the  arm  S  of  the  bridge  by  ibe  naetamMa  X,  X,  *,  and 
;  lha  flianicnt  above  the  temperature  due  to  the  testing  current. 
II  may  be  shown  thut  for  tmall  alternating  current*,  the  change  in 
Iha  maialance  of  the  barretter  is  proportional  to  tlie  square  of  the 
■tMnglh  of  the  superpoeed  alternating  current.* 

Aa  dwmi  in  Fig.  2,  the  barretter  6  was  connoclod  at  thf  reoeivinp 
cod  of  an  aitifioiai  telepiioiic  cnble  lent  by  the  American  Trli  iiliuiie 
and  Telegraph  Co.  This  artificiiil  cable  has  a  conductLir  re  -it>l.i(.i  e 
of  SjBSO  oluns,  anil  ii  capacity  of  I'ft'iinfd.  at  10  t".  Ith  •  r  time 
constant  vah,  therefore,  0(H)al  Kecoiul.  The  cable  represeiilo 
ii'2  loop  miles  of  stnndard  iiriilergroiiii<l  <'ahl{-  of  No.  ID  15  and  S 
copper  wire  ^NH  ohius  and  OOtiUiufd.  per  loop  mile).  The  electrical 
langthoitliiaaitifloialoaUaoouUbaadiualadtoavMimiiaa.  With 
tha  Miidaimr  «  diort'^izeiiUad,  mai  a  MaiMii  in  B  o(  180  ohmi. 
loud  liDging  into  the  transmittar  at  A,  ojpanted  by  one  storage  cell, 
or  two  vol  la,  poduced  a  distinct  dsieeUon  on  the  galvanomet<>r  (i. 
representing  a  ncaived  current  strength  of  nearly  100  micro- 
amperes,  over  the  83  miles  of  cable.  This  length  reprcKentM  the 
limit  of  "easy  commercial"  telephonic  convorsntion.  thu 
length  of  artificial  cable  in  circuit  was  reduced,  th>'  btreiii,-tli  of 
the  received  current  iucroased,  roughly  a«  tlie  inverse  s.|iiiiie  oi 
Ibe  length. 

It  WHS  found  practically  impossible  to  obtain  sli  iidy  reailin>;i-  of 
Ihe  cnrrenl  -(treni^th  received  tlinni^'h  th:'  Imrreli'T  either  over 
diflerent  lengths,  or  even  over  one  aitil  tho  same  length,  of  tho 
artificial  cable,  owing  to  variations  in  the  trananuttina  MfOtatus, 
ioclnding  the  singer.  The  galvanometer  ahowed  tliat  tna  intattBity 
of  tlw  note  deKvaced  by  the  aiitgar  eeoM  not  be  ateadlW  rastaineil 
f&r  even  a  fawaaconda.  IfoNOvar,  Iha  XfliMrenee  in  the  effective 
enrrcnt  at  ihi>  receiver  duo  to  vwiatioa  in  the  distance  between 
Ihc  lips  and  the  Ininsmittor  was  very  remarkable.  The  enrrent 
received,  when  the  lips  of  the  singer  were  only  u  few  centimetres 
from  the  transmitter,  was  only  u  smitU  fraction  of  llmt  ni  eived  when 
flie  lips  nhiKwt  touched  tlio  trnnsiuitter  rone.  It  was  e\  idem,  there- 
fni  i',  tliat  til"  C' ■oililio;  I  -  nf  .^n  iiiil  ptoihn  tioii  at  ibe  tnlM^'OlltleT 
woiilil  h.ue  to  be  ■itaiulardi-.id  if  eoiini^teiit  hikI  reproducible 
ineamiri  iiienln  were  to  be  secured. 

A  short  standard  organ  pip<-  was  lent  for  tlii.s  purpose  by  i'rof. 
Vi.  V.  Sabine  of  the  JefTerson  i'h.vsieal  Laboratory.  This  pipe  sang 
a  fairiy  pore  note  of  C^dl2'v .  It  wae  connected  b^  «o  electro- 
magnoliea^jr  ooBtwMad  falva  to  a  nail  air*liolder,  wineh.  daaeaod- 
iiV  tinder  a  eomtant  impoaed  wal^l.  maintained  a  naaily  aooatant 
amplitude  of  sound  at  the  lips  tor  half  a  minute  at  a  time.  Dj 
aetting  this  jiipc  immediately  facing  the  iransmitterf  and  at  a 
carefully  mainttiinvd  distance  therefrom,  fairly  consistent  measure- 
ments of  olte<niating  current  strength  were  obtained  with  dilTcrent 
lengths  of  cable  in  circuit.  The  results  arc  indicated  in  tVio  curve, 
Fi),'.  il.  It  will  be  seen  that  the  reeei\ e.l. current  strengths  ;ire 
roughly  proportional  to  liie  inverse  ii<iu:ire-<  of  the  liii,'tli^  of 
the  cable,  ibe  ii>!ii.'t;iin  i'        w  hu  ii  :ie!,'lii;ible,    Tlie  ii  i  i  i  n  il 

current  varieil  I'roiu  O  IH  Inilliumpere  nt  H'i  tiidm  to  1  i<>  imlli' 
a-npert**  at  IH  miles.  The  dotted  line  r.-p:aMnia  tha  cnlcnlateil 
VAluei>,  tailing  E  =  1-74  volte.  It  will  be  aaen  that  than  ia  a  roui^b 
asnwuMBt  between  the  obaeived  and  eompuled  enmnt  atnngtiiB. 
The  aoofees  of  Ilie  discrepancy  between  them  were  noti  however, 
investigated. 

It  is  evident  that  the  aensiUHty  of  the  test  depends  upon  the 

smallnesh  of  the  filament's  diameter,  so  ttint  il  may  become  heuied 
liy  n  feebler  olternatinffcnrrcnt,  anil  also  upon  tho  rainimuiii  increase 
it)  rei-istnace  that  can  ho  aecurati  ly  deti  ruiined  by  the  Wliejiintone 
bridge.  With  thri  e  nui  ron  uir<  -.Jiis  wn-  abunt  -i,^,  of  1  per  cent. 
This  rupresenttd  the  ctloct  of  a  telephonic  current  strongtii  of  23 


Too  praof  it  gitea  ia  an 


to  the  oriRtoal  Fapar.-[Bn. «.] 


mioroamperei.  With  1'7  micro  wire  in  air,  the  limit  was  reduced 
to  alxiut  w'ven  iiiicraamperee»  and  with  the  some  1*7  micron  w-ire 
in  tdrioi,  to  tbrec  or  fonr  microamperes. 

Although  such  degrees  of  iM>i>«liivone><s  are  attainable  under 
laboratory  conditions,  and  luielii  sullice  for  mi  iL^uroi^  teleplionic 
conversation  currenl.i  ai  tin-  n-ri  ivins  end  of  Imi;,'  eircuit.s,  yet  tHo 
retlectin;;  qalviiiiometiT  is  i|iiite  uumiiled  for  njutinc  tesli  tit  tlio 
swilchlioani.  Any  K»lvanunu  ter  that  can  at  proiu'iit  bo  used  uuder 
switchtward  conditions  is  much  more  Itmit^ld  in  sensibility.  If, 
lioweveri  tho  limit  uf  reaistnnce  cliange  to  be  detected  is  incieaaed 
bom  of  1  par  oenl.  to  i\|th  of  1  per  aant.,  the  mininram  meaanre- 
aUa  tanplutnie  eorrent  strength  tieoomea  alxral  |  milliampnrei  with 
1'7  micron  wire  in  air.  Thin  current  HrenKlh  can  be  supplied  over 
the  hmgesl  eomnierciul  l<  lephoiie  circuits  if  an  efledive  impressed 
alternating  E.M.F.  of  about  25  volts  bo  sub'^lituti  d,  at  th©  sending 
end,  for  the  tmnsmiller.  That  is  to  say,  roulme  tests  using  switch- 
boaril  instruments  become  quite  praeticable  if  a  standard  35-Voll 
.iiteniuiiir  o(  telephonic  frequenoyoanbeappBednttbei 
of  each  circuit  to  be  tested. 
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Dotted  hue  gives  ooni|ial«d  cune  lor  cuii«um  K.M.l-.  uuprcsscd- 1-74 
vdia  aflaetive. 

In  order  to  adapt  the  apparaltia  in  this  manner  for  switchboard 
use,  a  Weston  milliomrnDtcr,  in  sariee  with  the  barretter,  was  anb- 
slituted  for  tho  reflecting  galvanometer  and  Wieatstoue  bridge. 

The  connections  of  the  switchboard  apparatus  are  imiic^ted  in 
Fig.  4,  where  I'  ia  the  barretter,  with  a  "2  iiifd.  comb  tis^r  in  its 
circuit,  to  stop  the  ti  niing  current,  .supplit-il  by  the  ilrv  cell  -■,  fri  in 
flowing  around  the  tebpiioiie  circuit;  jc  is  a  reactmui  coil  li>  smp 
the  telcpliuiui  current  from  lieiiig  diverted  tbrouc;h  the  WchIoii 
milliauuuvter  r»,  which  gives  a  (ull  scalo  readiii!.:  of  10  luilhamperes 
over  100  diviaiona  of  «Vtn  miiliauipore  each.  The  ilry  call  e  Imb  an 
E.M.F.  of  1*45  Tolla,  and  an  internal  resistancu  of  less  than  1  ohm. 
The  laaialawifia  of  the  loeal  diaait  ia  adiualed,  with  die  aid  of  the 
rheoitat  r,  nnlil  tta  fnU  deflection  of  10  miiliamperea  is  obtained. 
This  requirce  14S  ofamain  tlie  eivcuit,  of  which  about  I20  are  in  the 
barretter,  at  worinng  tcmperaturet  tt-lt  in  the  reactimce  coil  ■r,  t  in 
the  miiliammeter  and  the  leuiainder,  or  in  the  dry  cell  and 
rheoatatr. 

a 

Via.  4.— Baaaama  am>  Mh  uoimi  len  at  Bamvno  Ban  or  Cw:ctr 

i.tiFii.vitii  i  \  .\i  n"x«Ton. 

Tressiug  the  key  li  allow-  oil. niio uii;  nirrent  from  the  source  E 
to  pas.N  through  the  barn  tt.  r,  tbnei  v  In  iitiacr  '<•  increjuiiig  its 
roHittaiico,  anil  temporarily  redueiiij;  tb.  current  in  the  Itx-al  circuit, 
r.iicli  division  of  ihe  millianiineti  r  scale  represents  1  per  ccnl.  of 

eon 


the  testing  current,  and  |'„tli  of  u  division  or  O'l  l>or   

be  readily  eatiniated.  A  oonvcniont  strength  of  alternating  enmni 
is  onewbteh  will  rodocc  the  testing  current  1  par  ecnt^  or  one  aeaie 
division.  The  action  is  very  prompt  and  deod-lteat,  so  that  Ibe 
neadle'a  deviation  follows  at  onoo  npon  the  movement  of  the  key. 
Tt  may  be  ahowilt  that  tho  strength  of  the  rccei\ed  altMwatuig 
current  is  equal  to  the  s<|uare  root  of  the  neetlle's  de'>  iaiioii  in  scale 
divisions,  on  pressinj;  the  liey.  multiplied  by  an  iii>itruiiieMt-Con«lant, 
depending  on  the  borrellir.'  Th'is  in  ihe  aef,;ol  instrument  ouo 
division  of  deviation  Irom  the  full  scale  roudiiig  represents  1*4  milli- 
aiiiperea  of  aoparpeeed  alternating  enmnt,  wiu  shnnl  nnlt^pttor  of 

unity.       _  ,  , 

•  This  praot  il  ginn  to  BB  appaadis  to  the  orii^  Vkpar—fEp.  &] 
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TVio  sDiin  c  cif  stnniliirii  altprnatinp  K.M.K.  K  pinpline<l  with  the 
switch' -'-Kil  l  ii<'t  wiv-s  u  sumU  1 2  pule  iinliu't.T  altonmtor. 

wc-it,'lun;;  about  iki;.,  mul  originally  iif.-ii^;nt'U  for  a  very  ilitlereiit 
purptKio.  When  l>iU  <iri\>  M,  tlii* little  machine  coulil  rBa<iilyiU'livir 
•  few  nulliaiup«r«i>  nt  »  frcqiu-ucy  of  1,'2«H>  n^,  ami  when  directly 
connected  to  a  imall  motor,  000  <•<■'.  Th«  riini  t'.iriniateii  of*  lami- 
nated inductor  cylinder  with  j^roovon  and  pular  prujuetions.  Uwing 
to  tho  pMoUar  naxnctic  actiona  Mt  tip  duiiii(  a^anrtiwii  the  fre- 
quency delivered  was  very  iuipate.  That,  wfam  nnuuBR  epeed 
eacieeponding  to  the  principaa  frequmiey  of  I,90O  uare  wm  e 
Momineiil  undertone  frequency  of  )iOO  in  additimi  to  ovettonee  o( 
liSOO,  3.400  Mid  liii^her  ordera.  Miirwviir,  tho  prfnunin-  refutation 
of  thie  Itltle  Alternator  was  very  dt  O  rtivc,  the 
tollAge  St  Mrminalii  vaT\iut;  (greatly  nith  tlio 
TWtlirtr end  inip«ilnnci-<ir  ili^  cirruil  t<i  »  luch  it 
was  applied.  ConiH-ijui  ntly,  altlioUKh  tliis  was 
the  ordy  convenient  xoiirci'  of  tclpr''"""^ 
quency  K.M.F.  availnhlv,  y<-t  it  left  tuucli  rootu 
for  tmpcoTamonl.  An  idval  aouroe  of  altoma- 
tint:  current  far  tboM  te«te  ahould  be  limple, 
reliable,  oooennM  little  power,  hwia^  eonetunt 
Iroiuency  and  termind  B.li.P.  with  it  pore 
iUiie*waTe. 

flinee  the  I'Tmierom  wire  molu  M  appcoxi-  Fm.  ft.— CoitMKi  iiun» 
mat«lyI4  miUiMOpena  in  air  at  ordinary  proH  „r  Uaiiukttkr  IIioii- 
tare  (aboat  M  iniUianipcreii  lu  viiruo\.  ami  ru»ur>Niv  Uilli- 
the  iit<.'uily  tf'stinK  nirrent  it  10  niilH.iniiK  ri  n,  «M«itT«tt  roa  Ttw.- 
thebun  i'l'.iT  llnl^l  li>  prDii'i'tiil  IVuni  iilti  riiuliii!;  I'HeMI  OnCMIfc 
currtlsts  ol  iiiun-  lli;»n  'A  or  4  miUiiiiupi  r.  Il 
btt\'UU'«  desiralilo,  then  furv,  to  pr /tcc  t  the  li'irn-tter  by  an  adjustable 
shunt,  as  shown  in  Vi^.  .'>.  Hern  U is  a  resistauoe  of  'i,(M>  olims,  pcr- 
liuuieiitly  bridged  arrow  the  barretter  *  and  9mM.  eoadieneet  e.  By 
ahifiing  the  coataci  I  U)  pointa  diatant  wR  ohnu  from  a,  whetenvl. 
I*  li  k*  h  *Cm  aiiceaeeiveljr,  the  mnltiplying  power  of  the  shunt  is 
made  1. 1 8, 4, 5,  *e.,  on  the  principle  of  the  Ayrton  univoraal  ehnnt. 

The  actual  connections  einployM  differ  only  fnun  those  of  Vig.  fi 
l.y  the  insertion  o(  roiiipcnaating  reniatances  in  the  w  ire  kt.  so  as  to 
keep  the  impc^lancc  of  the  apparatiiii  constant  umii  r  all  l  oiulitions, 
and  about  e^juol  to  that  of  an  ordin»ry  iflepliune  rm  n  iin;  nppiira- 
t««  at  thn  tCittinK  frequency.  In  the  caae  consiJcn  il.  lii"  (n  iiiu'iicy 
P.  l.  i  ii  .l  wiw  fiOO  ~,  and  tho  constant  impedance,  inclmlirih'  bar- 
retter, condenser  and  universal  shunt,  A'i9  ohms.  The  full  connec- 
tiOM  Me  givui  in  Pig.  ft. 
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funing.  The  ndjuBl/il)!*'  r'l.  'I'lntH  r,,  r,  of  |  ohm  and  .1  ohm  stups 
riixpectively  tnalil"  th.j  ii  stm^'  current  from  the  dry  r  i'U  '  in  Ij*'  ki  p-. 
<''ini«lanl  at  1(J  niiliinnipori  s,  i  \ri-pt  at  sut-h  niomeiil-i  «  lii-ri  tlif  key 
I  i-<  ill  pri.  Till  barri'ttiT  rt-triMii;;  appanitu-.  wim  i-iin?ii;  iict< 

by  llit^  InternalionaJ  limtruuieiit Co. ot Ciunliriilije  fortlio  ongiiiecriiig 
department  of  the  American  Telephone  and  Telegraph  Co. 

Tho  process  of  teatine  a  ciionit  with  this  apparatus  consist*  in 
applying  tlie  reqnirad  vwtaRe  and  Inqoenogr  of  aUwnwttng  E.M.F. 
at  the  sending  end  of  the  cirrait,  connecting  the  veeeiving  ends  to 
the  line  tiTiuinaU  li',  I)",  adjusting  the  steady  testing  current  to  tlie 
nreci.fi'  value  of  10  inilliatnper«'S,  preying  the  testing  key  with  the 
left  hand,  anil  turning  the  handle  of  tho  universal  switch  with 
the  right  han<l  from  [loinl  to  point  by  ratchet  until  a  snitaUe suiall 
dexiatiim  of  tb<'  nic  lti'  i-;  oli-i  r\e>|  v,.\h  tlie  magnifying  glass  on 
till'  hiiliiuiiimr;.  t  mhIc.  The  miimrr  root  of  lhi»  deflection  times 
the  -(Innil  imilliply ini,'  (Kjvver.  tiini  i-  tin'  ioslruini  nl  constant, 
(,'ive«  till'  elTi'i'live  iill.  rii:itiMj,'  eiirri'iit  in  njilii  iiii|i(>res  reGci\'ed 
tliroiigh  the  !>'JM  ohmK  iiiipeilance  in  the  insinum  I'rom  thia 
current,  and  tho  applied  elTeotivo  ICM.!''.,  the  receiving-end 
impedance  follows  at  once  by  Ohm's  law.  If  the  iuipresied  E.M.F. 
is  pore,  or  aimply  bannonici  tbia  obeemd  leeeiTlBfHMid  impedance 
can  be  eonnaiw  with  its  eompnted  vahi*.  Ibr  the  frequency 
em  ployed.  If  the  K  M  .K.  ia  a  complex  harmonic,  the  observed 
receiving  end  impi  clanee  ran  he  compered  with  that  Mtiiilarly 
observed  on  varying  length.-*  of  artifletal  ataodiird  undeigroond 
cable.  The  conipnri«on  will  hIiow  whether  the  cirealt  under  teat  la 

in  'UitUfni-tory  !■  Irj.hntiic  roii  liliioi. 


B'  are  tho  line  temnnalH,  ronneoled  to  the  tt'lephone  circuit 
under  teat,  at  iU  receiving  eml.  H  m  a  dduble  eiirli  d  ratchet 
switch,  bridging  diametrically  across  tlie  Iwi  seMin  ircular  mwa 
of  contacts.  The  upper  contarls  ari' s.  p  initi  il  by  the  roinpr:isnting 
resistances.  The  lower  oniitacts  be loiii;  to  the  niiiver^nl  --Ijinit.  In 
the  poKilion  shown,  the  b;irrr'.:fr  /.  ami  cviivieimer  -  .ir.'  eiui!>-ly 
short  eirciiiti <1.  or  •sluinl^  1  HitSi  iiiiiltiplyini,--powir  a  :  '.vlii..-  llie 
impedance  of  the  apparnf  i-..  betuecii  line  bintUng  posts,  is  .Vii)  iiiiiiii«. 
when  the  key  k  is  depressed.  On  turning  the  handle  U  clockwise 
from  this  iniluil  position,  the  iiiuUiplying  power  ol  the  ahum  is 
gnixaJSg  Ndnead  to  1,  in  18  stepa.  By  thie  oieara  the  inetrauient 
tUB  a  tbaavatkd  range  of  meaaarenMiit  tma  0*6  milUampere  to 
4,000  milliamperes. 

Two  barreiiers,6,  h,  are  iiutalled,  under  the  eootrol  of  the  switch «, 
ima  for  vodting  and  the  other  for  reaerve  in  cata  of  accidental 
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I'  lill  lino  U.tCt'iM'douncnt  itrengths over  Micc:!isi\e  lenmhii  of  aitilicial 
btiiniiai  il  cjvblc. 

Doited  Uue— Itecslviug  «»d  impedance  uf  successive  lengths  of  urtiticial 
  "     •    <■-"•— ^  "  "•tO'v. 


Thecms.  sof  Fig.  i  show  the  current-strengths  received  with 
this  apparntii'  through  aucoessivn  lengths  of  the  artificial  standard 
uitdergroimd  cable  iita«v«  doMribed,  and  alio  the  corresponding 
receiving-end  iuipedanee.  In  this  caae  the  E.M.F.  R  had  a  magni- 
tude of  from  18  to  20  voltK.  v  irvin};  with  the  length  of  the  circuit, 
and  the  frequency  wa«  HiiO^wiili  mmponents  of  480 ■> and  tipper 
hanuonics.  It  will  be  8<'cn  tlml  the  received  current  utrenuth 
increased  from  1*H5  uiillianip^res  m  ;(2  miles  to  12  iC>  niilliainperett 
at  12  miles,  and  the  receiving  end  iniin  dnnc"  from  1  .HM)  ohim*  at 
12  inilci-  lo  lO.lKM)  ohiiis  at  !i'2  niilc^.  vMlli  '.ij"  puiticiilar  frequeneies 
used.  Willi  lower  frciiuencie»  liu -e  ■.iiipLiliuict  s  «uulil  onluiarily 
be  less,  and  Willi  higher  tn  i|ueiKics  gn  ist,  r. 

The  following  liiblc  givis  a  few  uicahiniuients  made  with  tho 
apparatus  ov  er  >  ariotis  lo»p<'d  circuits,  lite  inductor  alternator aad  the 
barretter  rucviv  ing  appttratiis  iH'iug  in  the  same  room,  near  tlMmrit<ih« 
lioaid.  Tha  bequenoy  waa  WDv  ^with  «00^'  and  other  hanoooios) : 


Length  of 
loop,  1 


oireait 


Wires,  il-fi'**" 


Bcesivid 


470  1  «  B.W.O. 
470  *  B.W.O. 

tTa-hlailear.aaUe.:  HB.W,0. 
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The  cngincorinK  dGpariiiiPtit  of  ihc  Aincriciwi  Tulephono  \  Ttlo 
glBoh  Co,  has  made  a  scrioH  of  t<-«tH  with  iLc  ulipiirAtuit  froiu  day 
ta  day,  on  a  loop  of  open-wire  circuit  from  Bunion  lo  liedford. 
N.Y.,  ruifl  rfiturn,  with  a  view  to  anocrtaiuinf;  the  viinuliotift  wl'.irh 
!iii/;it  octur  in  rep«ntiii(j  thf  reccived  cmrent  li'»t  oQ  ihf  sniu 
cirt'uit  il n  iilti  1"  flay  und<T  coiuliliriMs  kept  ai  ntarly  tlic  Mimt  im 
pooaible.  Uv. ii  .;  ta  the  fact  Ihnl  no  hij;l)  fre<|iicncy  alUTnalor  hiw 
neen  availiilik-  ui  Mutticirntly  k»u«1  n>);iiIiition  to  afford  a  cun«turit 
iinprvMi'il  vollago  from  dity  lo  dnv,  tiii>  iinpn  ssed  voltaf;e  nt  the 
MfluUug  end  bod  to  )>•>  obvurviH]  tiniuhaucoutdv  wilb  the  currunt  at 
tlMiMaiviagaiid.  The  obi>t>rvuti<>nt  EN  tabttkled  MIowp  It  «iU 
1m  IMB  Ihkt  tlw  nMiviuR  end  impaduM  Mitod  fnMB  lOtMMvliniB 
to  18,000  oluiu,  bdng  alfechHi  appMwtljr  ^  inHikticni  of  the 
aiMnit 

Table  I, 


Dull. 

Imprcssed 
1  vipllft^. 

UU03  bcr 

In&ulatioii 
ol  c'iieoH 
mcg.mUM. 

SbunI 

pli«r. 

DcAec- 
tlion. 

Uecciving  end 
impedance 
oliti>s. 

Wy 

33^5 

7 

««7 

i-ar. 

•n> 

1-2.^00 

22 

3aH."> 

9 

•■.07 

1  3.i 

19 

13.100 

30  7H 

7 

'J)*5 

1  -Ji 

IH 

12,2t>0 

9 

1  25 

1-6 

13.000 

Mm 

7 

8-53 

i-ae 

1-9 

1 1  ,!l0t> 

« 

SO-78 

» 

8-5$ 

i-as 

1-7 

i-'.im 

30'H 

7 

5  H 

1-25 

1  H 

12,-200 

•2h 

;iO-7« 

9 

5  14 

1-7 

12,C0O 

30-7H 

7 

13  '2e 

lir, 

1  (* 

1-2,-200 

ao:« 

!> 

l3-2« 

1 

1-7 

I-2,f*0 

Aug.  & 

aa-i(i 

7 

1-^ 

17 

12.34)0 

« 

M-lft 

» 

S-ilB 

1-35 

18 

8 

»tu 

7 

fi'l3 

12S 

1-7 

19.100 

» 

«J 

.'il.t 

l-^-i 

17 

12,100 

10 

30- 7S 

7 

3". 

1  '^5 

1 -2,200 

10 

miK 

'.1 

2  3S 

I  -25 

1? 

12.r.00 

11 

30  ir> 

I 

8 '.3 

1-25 

20 

11.400 

11 

K  r,;i 

1 -.'-'> 

17  1 

12.300 

lii 

aora 

7 

6-115 

IM  I 

8-0 

ii.tm 

u 

80-78  f 

9 

6!>8 

1-35  1 

19  ' 

1 1 ,900 

14 

7 

0  4;:t 

l-J.-! 

•2  1 

U 

30-7H 

9 

OtU 

1  '2.5 

-2  1 

11,300 

17 

33J4 

7 

ia<h 

2  1 

ii,m 

17  . 

83-24  1 

9  ; 

lis 

2-tJ 

Circuit  tents  of  I.Kip  of  ItHl  1  1  1.  i  f  i*o  No.  1-2  N.IS.iS.t;.  f  opp<fr 
overhead  wites  (plus  imdurgruund  wiroK  m  Unston  city  limits). 
KttuOaiM*  per  leot  miiOi  10>6  ohma.  ('a|uioitN  [ht  ioop  Uiiln. 
O-OOftoCL  iBteelueeMr  l«Ojp.inile,  6-00  iiiilliliciirva.  Imuiuucn 
Mobove.  FraqtiMMgrMoatlMw. 


lOOOB  ILBflfUC  IGHITEB  FOB  miEBHAL 


We  arc  uow  ablo  tu  give  aoino  farther  pMrtietdMs  of  the  Lo<lge 
dcctrie  igniter  for     engioes,  which      ruforred  to  by  Hit  0.  Lodge 


LrtOUB  Ri.EtTRIC 

I  .siirii  iiiii 
l>■tKU^.^I.  '  '<<M 


ID  R  lecture  bl^fiira  thi>  .\iitoni<.l>ili  and  Cvclf  En^'inoorH'  Jn-tilnte 

2'*9  ICieetrieiant  Vin:  9th,  p.  -'iM).   "'Jhia  unproved 
neeienuuiDftietiuiedby  McMT''.  Lod^^p  lir'>4.,.trii.  of  ltiri)ji!j-)i:ini. 
theehief  elkiui  of  the  new  Mnuigeuient  being  thui  the  liring  uf  she 


evploaive  cbarge  is  rendered  qoite  po«itiv«  and  independent  nf  Mk* 
duo  to  tuoixturo  or  snot  nt  the  «p«rkin);  plug.  The  tisnre  lihowM  th« 
gt-iicral  arrangement  of  (he  iippArutUK.  tvliune  conntitMent  partK  are 
lui  induction  coil,  two  f.oydeii  jars,  a  leak  and  a  kperk  gap.  Tlie 
liriiujiry  of  the  induction  coil  in  (od  from  an  K  volt  ipeondary 
battery,  the  current  being  gjvrn  a  pnlnating  chrirncter  by 
a  trt'iif  In  or  any  other  suital  .'  ii:\icc.  It  wilt  Ik'  seen 
from  tiir  dritwin^  that  the  oinjiiia.ry  of  the  bigh-t<>ri*ion 
iniuction  coiJ  in  connected  up  to  the"  outt  r  coivlin(,'s  .  f  t  .  ; 
Leydcn  jar>«,  the  inuen  of  which  are  counectvd  to  the  adjustable 
upark-KAP.  This  »park-gBp  ie  M>  MiiiliMy  device  10c  pradiui^g  weU> 
defined  di«raptions,  and  mnat  not  be  conAued  wiut  llu  warldni; 
iperk-fcap  withm  the  entfinfi  oyllndi-r.  Tlie  InKt  nnmed  spark  ^ap 
ie  eooUi'Cted  directly  to  the  two  high-tcnuioM  l<  nninals  of  the  induc- 
tion coil,  one  of  the  connr-ction*  iK-illg  usually  fonued  by  the  l>c«l 
plate  of  the  engine.  In  order  that  the  Leyden  jarf  may  lie  cliargc^l 
it  i»  necrasary  to  have  «oriie  form  of  leak  U'tween  the  ouliiiile  coat, 
ingii  of  the  )arH.  Thi»  leak  niUEt  be  uf  sutlicient  value  to  allow  the 
jars  to  cliaree  rapidly  and  yet  not  diminish  the  volnme  of  the  itpurk 
in  the  t  .  In  in  by  allowing'  the  di»clmr(je  current  to  pash  throiit,'h 
it.  In  iJie  t-ttsO  of  the  ^-aK-engine  itfnitor  a  Bp<'cial  form  of  li<|iiid 
resistance  iii  used,  which  oflem  a  fairly  gooil  p.-xth  lo  the  charging 
current,  but  ullvrit  s  large  rcnistaoco  lo  the  U!*«llLtUQg  diiM:lukr}{i!. 
The  jen  have  •  CKpoeitjr  of  the  order  of  O-OOOlmid. 


.\l  a  inec-tiiig  of  llm  I'hyiicul  Society  held  at  the  Central  Technical 
('iill«g«,ou  IKcembor  Hill,  Dr.  li.  T.  lila/c^brook,  l-'.l(.S.,  l're«ident, 
in  tho  ehair,  u  Taper  on 

"  A  Hifit  TnvMVg  Alternator  " 

was  lead  by  Mr.  W.  OCDlHItL.  The  euthor  de»i'ribe<)  and  »liuwed 
in  action  n  higli-frcfpiency  altcrnnMr  which  lui  hotl  connlructed  in 
1900  for  KOine  e\peruneiiU  oi  ■  ■  •  .  4tai\cc  of  the  electric  arc,  and 
with  which  lrc<)iK  nclrit  up  to  l"20,00l(  ''\>  per  second  hml  been 
obtained.  The  allernaUir  consietit  of  an  inductor,  built  up  out  of 
fi  rrolype  plate,  havinf.'  y  d  notchcK  cut  in  its  edge  so  a.i  to 
buvc  llat-topped  t<  ili  S  m  r  i  .ii  ling  the  indicator  is  a  laminated 
ring  having  two  inwaraly  priijucling  poles,  the  clearance  l>etvvei'ii 
these  and  the  teeth  of  thf  inductor,  which  formed  the  air  gap.  being 
leH4  than  0  liuiu.  The  ring  i^  wound  so  (hat  a  direct  vurn^t  tluwiui( 
round  the  windhMr  tends  lo  pndoee  linoe  of  lbn»  bom  one  polo  lo 
tits  other  throngn  the  inductor.  The  nmnber  of  lines  of  foroo 
variesi  froni  a  maximum  when  the  loeth  of  the  inductor  are 
oppn«ite  (hci  polcw,  to  a  minituum  when  the  jioles  are  in  front 
of  the  «piic«M.  Thix  variation  in  the  lolnl  number  of  lines  of 
force  produces  altenwIUig  K.M.T.s  in  any  winding  either  on  the 
JN  If  ]iieccs  or  on  the  ring  itself;  the  movement  of  the  inductor 
•.(iru.i;.'h  the  distance  between  Iwo  consecutive  teeth  producing  one 
cuii  .i  '.i  10  p4'ntMl.  i  'n"  winriiiig  (in  the  ring  could  serve  to  carry  both 
Ihtdiri-i  :  111  III  iiiii  r.:  nJiii  li  magnetises  the  ring  and  the  alternating 
current  prmilnceil.  In  i<uwiice,  owing  to  the  gi'eat  importance  of  any 
selt'  indui'tion  in  the  alternaCe  ciirrent  cnviiit,  it  wa.s  found  advihable 
at  high  friji)u«uci«*  lo  uau  aepuraie  windiugit  for  the  two  currents. 
At  the  highMtiiwineiMiiMthe  beet  reeolte  were  obtained  with  eoile 
having  a  linrtnnui  of  wire  Oxed  riKh*  on  the  Upe  of  the  poles.  Tho 

alteroaloria  driven  by  means  of  a  lignre-uf -eight  belt  drive  from 
two  phoephor-bron/c  discs.  Lach  of  these  diifCe  i*  belted  to  a 
double-grooved  pulley  fixed  on  the  shall  of  a  direet-eurrent  driving 
motor.  With  this  method  of  drive  the  inductor  was  run  for  ««verftl 
liionlhs  at  spcKl-i  between  itO.fKX)  and  40.00U  revs,  per  miu.,  and 
the  spindle  of  the  iniliictor  alone  could  b«  easily  run  at  60.000  revs, 
per  mill,  t'sing  inductor!<  having  'Mt,  00,  90  and  204  twib  the 
author  obtains  siiii»ll  alternating  currents  having  freqi>  nt  i'  ■  ii  ni 
a  few  hundre<l  periods  per  second  n|)  t*i  I'iO.OOO  »per  second.  An 
illiiBlnition  will  perhaps  convey  some  idea  uf  how  high  a  freijucncy 
of  I'iU.UOO  V  per  second  really  is.  In  plulUug  curvci  for  ordinary 
fre^neneioe  ot  SO  to  lOU  .  per  si  cond  a  scale  often  adoftod  ie  lOin. 
for  100  If  it  were  atteiupu  il  to  plot  a  eurvo  up  to  190.000  (m 
per  iceood  to  thi*  scale,  the  curve  paper  would  roijuire  to  bo 
190|0(Min.i  or  nearly  on^-  flflli  of  a  milt  lottg.  Many  difflouliiM 
wrre  encountered  «  itli  the  ci  iiirifiigal  forn's  on  the  driving  belt, 

and  the  author  Inmliy  cilitiuned  tin'  b<  it  results  with  a  «pli('<-d 
OoKon  eor.l.  Working  ilnnviugi^  of  the  altcrnatnr.  chanicteristic 
curves  juid  its  wave  form  ar<'  given  in  tin'  l'iijn  r.  1  hiring  the  eoii- 
Blruction  of  the  alternator  bicycle  wheels  were  Used  to  drive  it,  and 
curves  ate  uiven  slinwitig  the  v<  rv  lari.;e  power  lukeii  to  drive  these 
wheeU  owing  1(1  air  lini  11:1.  A  iiilile  is  given  of  all  the  high- 
tVe.iU.'ilrv  alK  inilt.iIs  wllli  ll  ll.n.'  liillle  lo  the  imllior's  kiiowbd.;e. 

.md  hev^y.iild  I"  L;!;id       n  n<'  :itiy  loissiiiL.'  <\.\\  <.  or  "liilJt  of  utlur 

iiiiu-hiue^  to  incluile  in  the  t.i'.le  Is  fuie  It  is  riii;illy  piiiiled. 

Ur  J,  A.  l-'Id-^MINti  uitl  l«!  hud  fell  iuiprL-ieJ  on  buating  about  Mi. 
Duddell's  altemitar  that  he  had  boon  aUe  10  leaoh  aB|  SHh  1  nqaenaf 
as  190,000  "vj  per  geMod,  tt  apelie  highly  ot  the  eutthoti 
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mc*n«  eraployod.  Od  the  otbor  luuidi  m  te  m  its  bm  in  wireleH 
gniphy  wn»  concemod,  it  WM  no  OM  to  tpmk  of  K  mkebUM  «T«D  i(  ttgkvf^ 
this  Ire<|aeiic]r,  corrospondiog  to  a  wbtc  1 4  milM  Ib  hBgllli  U  Iht  Output 
o(  the  nuohiae  were  onljr  a  lew  watts.  If  it  w<n  IXO  KJP.  It  Wight  be 
different.  The  dUficultT  with  most  high  frcqaency  altarniitan  wa»  the 
magnetic  Uaku^e.  I'l  t'U^rairi^'  Ihun  li -.1 1 ihti't  some  of  the  devloM 
adopted  by  Tcil«  (or  obviating  Ihlii  def<.'Cl.  Maajr  ot  tb«  biah-ffw^ueno; 
riteniatow  —h  had  tlwhr  potwr  omntlimHiil.  HMuitotnatiaqMno; 

imwliiil  hiilliM  \f  ibiiiri  11).1>I1II  u  |iw  mmiril  AiaioUMiitllita  teat 

twqueaey  wtwld  b<  00  pwtleolitr Mtl«t»Bce  la  wiwHwi  lilamfhf.  Snch 
wufhfaM  mn.  Immmi  mj  vnMl  lot  reiiMBh  wai  mmoMtatioo 
purpoeea. 

JVof.  W.  E.  Ayrton  '•  I''\Iiibition  of  Exp«riinent«  to  uliow 

the  It'.  I  ir  ?:itiiiri  of  t!ii  SiV-nsiUin;;  riim>nt  on  ii.MO  iiiilcu  of  the 
I'niiiii'  C.iiylr  hvtwiiii  \  ;uici.ii'..Lr  :i:A  Fiinnini;  Islund."  Tho 
expeiuuc-iilii  wen  perliminii  i;piin  ii  culj].:  rlectri^nllv  fijiuvalfnt  to 
the  portion  of  the  I'ftclic  '  il-.M  i  n  \  uml  1  ;m  1  ^ii:  i  Fanning 

Iiihknd,  the  product  of  tij<;  i.:iipiii.:>l>  lui  luida.t  arid  tiif  1 1  i>i!itaiico  tin 
ohms}  being  nine  uiillionft.  Throe  d<Nid-l>ont  K^Jvometen  were 
Giuplo>'ed  to  iudicatc  the  curreut  at  the  besinniu^,  iu  tlio  iitiddlo 
■Dd  at  tbe  mid  ol  tiw  «Ml>l*f  It  wm  sIkmri  Uiat  vpon  itpf^qy  m 
E.M.P.  M  one  rod  of  the  c«hle  the  eomnt  at  that  end  vae 
enuriiio<i«t.v  (fr<'At>'r  thftii  it»  xiciiilv  valae,  tad  tliat  ciie>fifth  of  a 
iu.-cund  oUipwod  befurc  any  indicAtioti«  of  enrrent  were  ibown  at  tbv 
far  end  uf  tho  cable.  Ily  that  time  tho  <-um-nt  nt  Rundin^  end 
wax  li'T  tiinOB  It8  ktciidy  value  and  nftiir  Uko  fiflhs  of  n  second  it 
had  (aUeu  to       tiiin        .^tj  ivh-  In  iil.out  Tivo  Mconda  tbe 

I  Btt  Lillv. 


Tho  til  rti  ic.i!  liiii.,>>n;rir^'S  of  the  cnllpgf  wm  ..j).i'n  t.v  llii-  m-pec- 
tion  of  l  i4iuM»,  u  xptiuial  A'Aturo  hcin^;  an  oiihibitiuii  ul  A>rton- 
Mathor  galvanomctersi  (showing  tlm  ovulution  uf  ih"  pri'sunl 
couuuerowl  in»truuu>ntK  from  ih«  eurliMt  ixpo*^  imMrueUnl  va  thv 
eallegtt),  tuuvetaal  (faunta  and  eleotroatatio  inatrumeate. 


BILLS  m  PARLIAMENT  MBXT  SBSBIOIT. 

^Ve  I'onchldo  btlo'v  particiilm  j  uI  tlm  bllU  of  vlruul  iuU-iail 
ijii  It  havi>  bc*n  ili         il  in  ili.   I'riviitu  Itdl  Oftk'u.    I^i>i  week 

we  gave  the  elecmc  liu-litu  „'  miJ  power  billa  and  tbo  towbined 

elcmeeoppljrKiidtrRctiiin 

Traction  Bills. 

Jl'iiyr  ^'ri-f  .1  H'-i  f,  j r.-,  A'jr'i;  i.;  '  '  M**k  t-.irtht»r  ]:-:nr#rr>«  with  rf'^ir^!  t  ^ 
the  purciiaae  of  additional  liuidi,  an  ntvn^ion  of  time  for  the  compulwiy 
oMMef  laadeaMth 


•din 


of  tlm  fur 


pan 

the  ooiMlruetloa  of  uilnnj*,  *e.,  Uwreon. 

Kdi/u^ire  i(-  HamptUad  Ititlhinj/  Co.  wk  f<>r  a  Ihrtn  jmin'  extrauon  ot 
time  for  the  completion  of  work*  under  Act  of  1902  and  a  limilu-  eiten 
»i<n  of  tim«  f(.ir  tl.ri  .-.imimlHi-.ry  fitircli'uip  of  liii'!'  aai'er  the  1902  Act. 
Aiiii-i'.i'ttuiiti;'.  of  certiia  ]'jrli  im  'jf  ;lie  authjii.-.  1  rati  K.if  bi  [>ro(Hjatil, 
and  powen  to  deviate  verieoallf  aiKl  laier*il;  ire  *l«u  laclmlnd. 

OmM  Hunlutn,  PkwUtti(  tt  BrumfUm  Hatbea^  (No.  i)  iSUI  giras 
p>a«r  tondM  additioait  ei|ilil  aiad  ta  bidid  a  line  from  tbe  Hoiboni 
station  to  Waterloo  lia  fOMimy.  Una  k  to  bo  eomplelid  wltUo  Gn 
lr»n,  and  (nterekt  t«  be  plU  eut  ot  COflloI  dwfaf  eoMtraotiMI  ai  nte  of 
3  pfT  r*n».  f  i^r  anriuni 

 jf        r,':,  I /I,         I. 'in' .,■  ,r- /(r.Mi<;i/<m  /fiTl'/mii/  (N-    2i  I.tll  f  -.t-ii  it 

the  couj]auy  a  line  from  iu  w«tern  teriiiinu*  via  Keuaiiigiuu,  nlon^  iUe 
eaeee  route  an  that  Mfaalnkd  hf  like  Central  Ixmdun  ItiUlway  tu  tbe  <  it; 
end  thtnot  to  Aldgat*.  Tain  tunntl  cutiatruction  will  be  adup;iii  tltruuKb 
out,  and  the  line  i«  in  110  |tliicr  to  be  leu  lli«ii  2^(1.  bcluw  tbo  turfai-i-. 
Iiiten^imuDicntiun  nitli  other  railwajM  §0  fir  m  *tati<>ii>,  tubw*;a,  Ac,  it 
tooccrited,  ii  pruvidcd  fcr.  Trovi^inn  i«  nlxo  maMe  fur  approval  b/  the 
IVard  of  Tiatle  of  the  i^riiuUMiil  waj  tuuiieln,  p'litforiuti,  ttalrwajn.  lifle 
aud  ulhrr  coroUUDicmion  ;  inUin);  >t<xk,  li|;hliii^  tud  veutilaliou.  iiitrr. 
oemMMiiicatioti  by  through  l>iKikiii|{  i»  jiru|H  «isl  with  tbo  I<t>cil<>o  riiite<l 
Viuiiny*  Co.,  and  other  Bgrcementa  ate  prvijKK^.  Additinoal  capital  Ut 
tbe  extent  of  £4,200,000,  ttilh  one-thifd  *  >ri  wiii?  j-wfri,  ia  to  be  r»i»ei), 
OOd  3perociit.  intere»t  out  of  capital  iltirit.^;   cuti  1  ii  ii  <;l  ii  to  l>e  ptiiil. 

t-ViiT't^ry  h-itrtrif  Tnunt^ajfs  i'o.  auk  lor  au  exi*'-.i*i'Mi  uf  tilUO  for  the 
flonetnicttoa  «f  certain  tramwaj*  authuriocd  in  UO/^ 

IXcHcmyM  7Vainini,v>  lUtI  givee  Mr.  K.  (i.  K.  U  tmyM.  of  Weityai  Cislle, 
power  to  coiutiuet  certain  tramwaja  in  KirkcAl^T  it  tbe  Count;  of  Fife 
eod  to  lake  tanda  for  geiKratltkK  utaUon.  Tiie  Ihiae  mittld  be  pttntiuuab'.c 
by  the  Kiticalily  ''i.r("jrii;ii n  ii  llif  ei|.iiy  f  live  yeatd  M1.I  at  the  end  t  f 
every  suli^i  ,u<if.  ^.11,  I  uf  iiv  _\  ir».  I  -raniwaya  to  be  couipVlr'l 
witUu  five  vear«.  Agrccmtntv  with  Utv'<U  authotilite  mey  be  nil-<rt:<l  iutu 
fer  thaaumiirof  eteetrmtf,  ortboliiMeB^  bo  tranetaiMd  too  cunt,- Muy. 

Ctnlral  iiOndmi  Railwaii  Co.  whib  to  esteud  tbefr  Uoe  from  Sliephtrd  .-^ 
Buah  down  to  HaLuiueiKwith  tud  ibeiitte  via  Kruaiii^tuu.  the  ^traildi  itld 
Kleot  »liXt  to  l.iverjKiol  «lrrrtt,  j.iiqiiig  up  with  llio  »triuiiiu»  c  f  the  eriet- 
iuii  railway  at  the  I'li  lt  Tho  innj^rity  "f  tbe  linr  will  lie  ia  grpurtite 
tunnela  for  op  and  <'tMnu  tutrTic,  aa  no  the  pmriit  railv  ty.  but  a  cert&iii 
pgrtiou  ef  the  deuble  tratk  >il  the  S>he|<)ieni«  Ihttb  end  will  bl^  in  one 
toMitl.  TbemiMlyomm  to  datlato  tetendly  eod  eertieelly  are  lakm. 
ElabeMti  pretbtea  b  mdo  in  tbe  hall  for  tbe  firoieetiiM  of  ]>ro|  crty  and 
copeeially  public  bunding*.  Line  to  be  cotnplcicil  nilitin  Kve  year<  of  the 
piWtC  of  the  act.  t'Apital  powers  £5,150,000  share  capitnl  aud  one  third 
berroiriog  pomi«>  lolcmt  oiitef  eapital  during  oeaetrwUea  tt  ihireio 
of  3  pv  cC9t» 


<  ''  triny  Crwt,  i'ntton  atut  Marijf.li'X'l  /lailway  Bill  confer"  furUiisr 
IHjTi^re  iu  respect  of  land*  and  authurUse  agreomenti  with  other  railway 
oompauiie*  a*  tn  uae  of  station*,  aubwaya,  lilla,  Jm. 

HiniuHiiluim  Corporation  General  Power*  BID  iadodee  propo«ab  to  con- 
struct a  large  network  ot  new  eleotrki  tramway*,  tbe  reconstruction  of 
eiisling  tiauiwaya  for  electrical  workine  end  the  purchase  of  liu.l  f<jr 
eeeeralittg  atatioo,  tramway  depots,  Ac.  it  is  proposed  to  borrow  £296,550 
for  tbe  eoaatraeUen  ot  the  new  tramwaya,  repayable  bi  iO  yetra ;  £66<1,820 
for  tbe  reeooatroelion  oif  etistiug  tramwaya,  re|«yablo  in  30  ycwa,  aud 
£202^00  for  laud  for  generating  etation,  tramway  depota,  Ac,  repayable  in 
60  years. 

Itlartptxil,  St.  Anne't  Ktd  Lftkun  Tramicayi  t'a,  K^tV  rPi-i|>rocel  I 
power*  over  the  Hlackpool  t^orporatlon  tramways,  tbe  triniii  indi 
to  be  datenoined  by  an  arbitrator  if  00  agreemeut  i*  come  to. 

Olrtt>jo»  OwjwwJWK  (1'iamway  Consolidation  Trovisianal  Order)  propose 
lo  cniiioliibite  (heirTariyua  tramway  potaeis,  whioh  <1*te  aa  far  back  as 
1870.    New  iinee  are  alee  projpeaed. 

Paifltv  IHHriti  Tnmnimii$  (>. in 0 Scottish  Provisional  Order  wish  to  con- 
struct addituiual  trataway^.  to  run  omnibuses  aud  raise  £60,000  aiMUiuual 
capital.  Tbe  bill  ideo  M-rkt  tu  iiifrea>e  tbe  period  of  purchase  v(  iKl-  m-w 
ittiee  from  21  yean  to  40  years,  purclkaie  to  ilien  take  |>laae  npon  the  terms 
of  tbo  Tramway  Act  of  1870.  Avtbority  i*  also  eonght  to  sntcr  into  agree. 
OMbU  tar  ninning  powers  wClh  the  Olaagow  Corpofation  or  any  other  body 
poisessing  tramway*. 

I^hkIvh  County  ('ouNcif  (fmrNrnys)  Bill  a^lu  proposts  tbo  continuation 
ol  tbe  existing  tramway*  from  the  terminus  nn  iKr  viuilirrn  cf  Wtvt. 
minster  BniV-"  'ivr  the  bridge,  along  V:,  i.jH,i  KtnUiukiu.-nl  aud  u.er 
iiiecUriai*  Itridge,  makioo  a  jitoetkn  with  the  exisit^f;  linen  ihmv.  New 
tnMMfaanalwBnpBNdhitha  BmaU^Mil  Ct^^-ul  I  sUce  diitrietiL 
Oirtda  chart  ImfftM  of  tiomwiys  ■otheriwd  Itti  year  ii  is  {iroposed  to 
abandon,  and  an  eat*»t[»a  t>f  time  i*  atkol  for  in  nepaet  ol  other  lines 
authorised  in  19C0.  Toe  period  for  constructiou  of  tho  now  Unei  is  fuut  at 
seven  yrar*.  Power  to  wnrk  ^"auihill  Bri  tt;*  tr»mw»y»,  authorised  in 
18%,  elixilrically  is  alao  suu  'Id. 

LunsUtu  iiHittii  I'ramtriijit  Co.  i«ek  exIeasioiM  i>f  time  for  tramway*  iu 
Kaldai  aad  Oearnbo  oatlwrfeed  ia  19U  far  two  jear*  from  Auk-  17, 190i, 
Irauways«ane4looed  bf  1909  Act  (or  tiro  years  from  Aug.  8. 1906.  »i<d  tor 
tbo  purdiaee  of  laud  iu  Ilamiuertsuiih  under  1O02  Act  two  years'  extcBsiaa 
friMi)  Aug.  8,  1905. 

Ul„Ui  >,4tptl  and  fine  JteifM-ay  Co.  wieh  lo  laiaa  additioaal  oanitol  end 
to  enter  into  wtmiiUa  with  tho  tfnd^piHuid  Kiaetrio  flaUwiya  Oo.  of 
Uoudoo. 


BBIineitofte  the  iaeKporatita  «( 
w  of  now  tnuawar*  in  Liverpool  nod 


float  fiV  I 

wayi'Oo. 

reamnga  the  aapital,  deal  witn  ina  arreara  01  lUvioena  on  tita  pref« 
sbare*  of  the  Grand  N»>.;»nal  Ttamwagft  Ca,  and  modify  Ibo  ri0te  of  tfap 

vrtirirnrt:  t  lisrrhdMpTK  *nd  iMiMan  Offi"'" 
is.ur.)  by  both  companies. 

Liverpool  Oer/omCMm  IVoimMpe  ; 

Erevious  powH*  aad  the  eenetnetlea  < 
cotle.  New  liites  to  lie  couiplctnl  in  five  years. 
i..i</i<>rt  if  Ktrtham  I  ramuayt  lliU.promoted  1^  the  Portsmouth  Street 
Tramway*  Co.,  {.rjposee  the  oonstructkiii  of  aiUitiotia)  tramway*  in  Ouh. 
pvjrl  uiil  Alverstuke  and  an  extetinittii  of  tiiue  :  tr  the  tlreedy  authorised 
traruwajfs.  New  lines  to  be  ouupletad  wiiiiiu  uve  years  under  penalty  of 
£50  per  dieo.  Paoers  ere  also  takeo  to  nitt  oooibuaee  and  to  abOBdeB 
certain  alreedy  euthoriaed  Hnea. 

CiHchetier  <t'  .\u«i<fcc»il  Li^ht  ItaHrr-T!,'^  C".'i  Hill  providea  for  the  work. 
Ing  of  the  lines  of  the  oi>m|>any  by  el'  -litilj. 

i^  irf  .'i  J.ritti-iiii^iri'  rriKiiiriiyj  Ci>.'<  UUI  aeek>  an  extension  of  time  for  the 
ti'm|>ul>  ly  acquisition  of  cti  tain  land*  under  acts  of  1900  and  1901  and 
the  aban.lunmeut  of  ceiioiu  euthoiitid  traniwaye.  A  acheme  k  alao  pro- 
pea«4  for  Iba  ctansolidatioB  of  the  shaie  j  of  tlie  ooMpany  witit  the  ehierptloB 
of  the  Hiiuth  LABcaihlie  Kleelrie  Power  A  Tractloit  Oi,  ~ 


f  r  the  purchase  of  the  vaiiuut  (lartiooe  o(  ihoOOnplBT'cinidiltnldaBihf 
tl.t    ical  authorities  nt  varying  <lalea  ia  Otkod  ier,  oadalao  power  to  tahn 

a  ttaiisfer  of  oilier  uud«i  itkio^. 

Sif'iiiAixt  i  ofihiKtiioH  liill  provides  f>>r  tbr  ai'i{ui.'i'iou  uf  tbe  tramway 
undeitaking  >>f  the  Swnasta  Trawsays  A  ImproveiiieuU  Cu.  by  nutice 
within  »ix  munlha  "f  I  Vb,  V8,  19C6,  orwtl'iin  six  mnntbs  of  Uin expiration 
of  every  iul*.»queiit  seven  jeir*.  Tfte  pun  bisc  fc!  t  >  li»  inwU  under 
sec.  43  uf  the  Tramways  Act,  1870,  and  the  Corporation  may  re  lesao  the 
uiidtrtakiog  tu  the  cuiupaoy.  Taesa  pruviaiona  would  have  the  effect  of 
rr|«nlinK  certain  secti'jns  of  the  Cvmpauy's  Act  of  1888.  PoiNr  ie  alee 
taken  to  loriuw  sullioraat  Mliae  to  COOdoda  tfeO  pinihMO,  rath  MMN  to  bo 
refiaiil  wilbiu  60  \  f\rt. 

llammmmith,  Citrj  ■md  Sorth-H'iti  LomhmJtoffruv  Bill  seeks  poaur  tu 
incorparate  the  Htinnx^raialih,  City  and  Nerth  Liciduu  Itailcay  Ci>.  fur 
tbe  conatnic'ion  of  -i  'lu  fi  level  tube  railany  from  Htriamtr  itiiii  1  via  Kcii- 
sioKlon,  the  Stranil  m,  1 1 !.«  1  ity.  in  Shnrotlilcli  «it(i  ^  i  .1  •  fruni  :  /twe  to 
\V,ilibanj>-t"e  ou  the  one  baud,  and  Peloiei  *  (ireeo  via  I'.tUeohnm  on  llie 
^Lbi^.  Tue  iiroBotere  are  Arnold  P.  Mill,  David  Uninbart  and  Jaara 
\V'.  alieUI,  wl.M  are  ahm  \a  be  tbo  SiBt  dirostore.  witb  fovrothere  to  bo 
noininalcd.  The  ctt|.it.il  uf  tlur  cuinjuiiy  will  i7  2t)O.0COiu  £10  al»ire>, 
ei  Ii  tbo  uiMsl  oo<-  third  trtirrnwiOK  p.scr.  As  iu  tbe  cue  uf  the  other 
tuljc  railways,  tbo  lioanl  of  Tradris  !  "  in«[«- t.  Ilie  (Krtnaucnt  way.  tuiinrl», 
plalfotui>*,  stairs,  lifts,  I'olUng  B.in  k.  and  v-atilatioo.    Tiio  tine  is 

III  III.  oomplfled  in  five  years  end  a  euiistsnliid  cciuimeui^mcut  made 
witbin  12  maniV't  nf  tho (ohIm  of  the  act.  Tbo  etatutety  fare  i«  pleead 
at  2d.  per  mite  or  ^itrl  et  a  aula  ft  r  pessengerr,  no  goods  bainc  carried. 
I'oepere  are  taken  arrange  fur  Ibrough  boukiuga  with  tlie  Middlctu  x 
Count*  (^undl  tramways,  and  working  sgreeuitnta  nillt  other  oouipanica 
as  weU  ee  •OHCBenta  for  tbe  tujpply  ol  eleclricitf.  Interest  out  M  capital 
Bill  bo  paid  dvriag  c*iutiact|m  at  tho  rata  of  S  ptv  cent 
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thrtkJbut  XomIm  JtaliiMir  W  wfe*  t*  ioMivanta  tlw  North  EmI 
Londen  lUHnjr  Cx  for  Ite  MmHtmUon  at  »  tatw  nflwajr  MarittiK  at  a 
iwint  DDU-  tb«  MonamVDt  ■tation  ol  Uie  Di»tri«t  Railmy       on  Hi^li 
•trwtv  ShorvdiUb,  and  thonos  via  Wallhaowlow,  1.<-yt  i,  ('liin^;f'jril  u 

ChfuhuDt.  The  capital  ol  Um  eomptny  wilt  £5,00), C<>0  i"  £10  ihtrm 
aii'l  one  [IjimI  burrowing  'lired  -t-  Me  ll.r  H.ui.  RcKUjald 

Parker,  J.  H.  Boston,  C.  J.  K.  St«art  ami  K.  K.  CoUiuge.  l*nd  fc.r 
nMMlia«tllitaoiwbMlMdiikdliiilMlnn  and  l>a)rt««,  a^  all  wwk  it  M 
M  anm**!  I7  tto  Board  al  Trada,  aa  In  the  caM  nf  tb*  other  tubs  rail- 
way ulla.  The  work*  .ire lobe ootupleltU  witlii«  Sti*  j-i-»r»  Th«  "t.t'.utory 
(are  for  a  fint'clam  |>Mii*ogrMr  ia  3d.  (ler  iiiilv,  :>ii  1  f'li  1  iliir  l  >  ln'^*  liAwenftrr 
III.  iier  mile,  ftny  pn-^M-ni^r  trwvellin(!;  \ttm  iKiiti  3  ijiil>-  I^idr  >  liAr^aU  for 
S  mum.  I'owen  lire  aWj  ukfn  to  futer  iut-i  »kti-«':iii'UI<  wiili  rci(ard  to 
the  Mip|ily  01'  eleclrtoal  eti«rgj'.  lousnnt  out  01  cmpilal  dunug  v^uBatiuctitm 
vBI  banaid  at  the  raU  o<  5  par  ecnl. 

MMfra^JWm  Co>]K>r«rii»i  to  comlract  new  tramway*  and  to  lapply 
them  with  electrical  roergy  frem  the  etislitip  iri-nrrntinK  m-.  Perfw!* 
for  annplation  rary  Hum  twu  ti.  um'  yfatn.  1  imnibuw"  nmy  In;  niti,  lu; 
if  electrical  energy  ia  tfi  t>e  uwl  t1i<-  muiive  |>awer  muni  be  coniaioed  within 
the  ontnibua.  Borrowing  pow«r.i,  £5,7(10  rt|«yable  in  30  yean.  I'owenara 
aim  taken  to  mpply  electrical  <u»^g;  in  bulk  outaide  tite  city  bouodarie*. 

RhimiUn  l/rbiin  Dittriet  Council  aak  for  an  esteDnon  of  lime  (<>r  threa 
jWTi  from  July  31,  19C9,  for  ibe  coDitruction  of  tramway*  already 
authoti**!,  siiil  »u  rxt<^n»i"n  of  fivo  vCAm  fri  iu  ]!}02  f  jr  tlw  c-uniiMjlHOrv 
aoi.;uUili:iii  <if  lurid  .luthuritf.l  un.lcr  tin'  I'.mncil^        nf  1902. 

Blackpool  Varpomtujn  prupoM*  to  cuuctriKit  artdilionat  tratiiwaya  tkUm^ 
the  Lftoam  road,  the  period  for  oompletioa  beioK  placed  at  two  year*. 
Agreoumta  are  al*o  to  be  entered  into  with  the  Blackpocd,  St.  Ann*'*  and 
Lytham  T(sm«Ma  C<>.  for  the  ««a«lnietioa  «i  oerialu  line*  authuriied  to 
tlte  miapmf  In  nOI-  It  is  aim  propuawl  t«  lake  general  power*  for  enler- 
'mf(  into  agreemen^f  f  ,r  working  Irauiway*  outaide  t!i?  l.-ir(iu(;'> 

ifttropvtila'i  l:'i]!ir:irj  Cit.'s  Bill  providea  for  th«  aaj»lt;»niatLi'n  i.f  iho 
itodertaking  of  the  Harrow  and  UxbridKe  Railway  Co.,  the  cmMwIidatton 
«{ the ooorertibje  praiargoc*  ttock*  an<l  other  financial  aalju^lmeota. 

M*tnij>olita»  F.terlrie  rmmirnyii  Bill  autluiriar*  agretiDcnta  betwf  i-n  the 
company  and  the  TArvout  local  authoritie*  fur  the  purpose  nf  modifying 
exixting  power*,  and  agrtementa  betw«eD  the  company  and  tbo  North 
ML'trof'lit'ii  I'll"  trie  I'dww Stsppfy  (':..  for  »  iiup;>ly  of  •le.-(rii',il  «'[i»:yy. 
The  bfU  ii^-^i.^  jiri-ivulrii  fi  r  nn  rHi-OMMii  of  itur  [i-nul  nf  jnii  ."li.i^?  .if  llii* 

Uanway*  in  Edmonlou  aod  Woud  Oroen,  and  al»o  f  r  muking  mange 
■Mnia  to  Mir  Um  date  of  purthaw  fmirily. 
TgHaUe  TnmwafB  it  Tiwaimmfa  Ca,  «edn  fortlier  capi  al  powpr*. 

WaMlluiww  Bills. 

Ktk  VtiUeij  I'oirrr  (Itti  <<i.'»  Bill  aUtborI*e«  the  io^virponi'.Ion  ••f  a  ai 
pauy,  with  a  capitil  of  £450,000  ia  £10  *hare«,  for  the  anpply  ■  i  j>  >nri 
gaa  in  pirtlona  of  the  cotiiity  of  Midlothian.    Lmd  i«  ichcduled  fur  four 

power  Ktati::lir<. 

VbaniiH  Ferrt/,  Railieaj/  ft  Quay  (Out'c)  Bill  Ukm  powan,  iotar  alia, 
tamatalMbriBgMmitiBB  Mumi,  botthtipMiiootgwt  at  iMi  bnot 
mntioiMd. 

Loiuion  i'miHtij  CoiiwH  fT.-ir  -nJ  PowfT')  Bill  deal*,  in  part  XV.,  with 
the  que^Uuo  of  electric  wirirK  H  |rrovide*  that  it  xball  be  lawfii)  for 
nietrt»|M^l!tan  r..ira-Ji5h  I'.iun'-iln  .iu t.linriBf*'!  \<a  *up[ily  Hectrie  eij^rffy  to 
expend  mriiry  upi'ii  the  wihuL;  huA  fl'.tiDC  up  uf  piieiiii'»er.  f.ir  f  Ir-.  t  [1  ..1 
supply,  and  to  enter  into  and  mike  agreemeuta  in  oooui-cti-ni  Uierewith. 
Tto  wiamf  t^hmafm^  tor  auch  purpom-i  to  to  b*  harrowed  a«  if  for  the 
pUrpoMi  «f  Um  eitclric  Lighting  AcU  M  anMOded  by  the  I^mdou 
Uovaniment  Act  nf  1899- 

ahrfitld  I'nirertilji  Tratu/rn  B  II  prorldea  for  dltiulring  I'nirerairy 
Cultei^,  Sheffield,  and  the  transfer  of  »l!  pri.i):crt!a*  aod  liabilities  t<.  t1i« 
Sliemeld  rniveriity. 

Vnictrtitji  Collfje  ;  Trantfei  )  Bill  provide*  fur  tiantfcrring  Univrraity 
CdIIcc*  la  tka  irniv«r>4ty  «f  UwdiM. 

UHbrap  rf'  Thamr,  Camf  Co.'*  Bill  a«ki  Ibr  an  a»H»wbm  at  Otaa  for 
three  ytar*  from  July  31,  1^7  in  which  tu  carry  out  lb*  work*  auUiariaed 
in  IQOZ.    Klectric  bauluiie  aod  IlKhtioK  i<  pr<>|Ki«cil. 

fSlflr-i  /'ncuKuitif  Tulx  .^>»/rlw,  -  .\  |tri>|H  .^ij  fi.  lay  .lowti  n  •T«t<<m  ut 
pntuuialie  tiibiv  fur  tlieconvcyancr  nf  iiiaii.  r  m-'.  |ur<  1 1  -  in  l.uii  Igii. 

£l«ctrii  rnvtoi-e  j>laoed  at  tai  iou*  |>arti  »f  ibe  ■yatcni  arc  to  ilnrc  lh*  air 
oooipraaaon,  Sir  Jain  WaUa  Bartjr  mmIUwI.  IL  &  B.  Craavlim  ai«  the 
CMWultUtg  «nslatara> 

Street  Indicator  for  Tramcars. — .\i(;ujiliiig  t.i  ihe  Sir.-.'! 
Jl'iilirii;/  Jt-.vii  /'•  1. 1  fluL.ini),  .1  lies  in-  -.11  iinlic.Ue  Jlir  n.iuics  of 
the  stroel  U)  the  cur  [iiuayiij^ci.-i  "  ill  Uu  irie<l  hy  ihu  Citnei.iinl 
KI.  1 1 1  ii  1  ;.iil»v.-iy  Co.  It  la  alwiu  r  lin  si/.Q  of  the  fatu  indicator, 
HiiU  lit  pUced  ill  the  forward  end  of  the  car.  On  the  face  of 
the  dial  are  |!rinted  the  names  of  the  streets  on  the  line  in 
consccntive  onler,  while  below  are  iiiimbom  corresponding  to 
llie  distam-o  the  j;iven  street  is  from  the  -starting'  point  of  the 
tars.  Aa  the  cura  nin  along,  u  um\  projecting  from  th.-  U>\i  of 
dio  car  etrikes,  jmt  Iniforo  it  leiiclu*  overjr  block,  a  woi-lit 
nwpeiidfd  fiom  one  of  the  trolluy  8Us|i«naion  wjrc«.  'I  bis 
blow  to  the  rod  ettiiacs  it  to  fly  biwk,  releaaing  a  aprin^  which 
Biovea  the  indicator  |ioiiit  forwwd  to  the  name  of  the  next 
atnset.  Th«  indioatar  ia  aot  f<«r  ft  roqnd  trip  and  «m  Iv 
regttlatad  bj  tbe  omidiietor. 


01  BITTIBUS  WITH  BIYBBBmi  BOOinBM.* 

KV  I-.  Tt'l'Mlfl.L. 

A  ^inA  liouaUj'  »houid  fulhl  Uu!  fiiUtiw ilig  rnniiiruuHHitii : — 
1.  Whffii  ri  iiHired.  it  Mliould  work  no  an  to  keep  the  IoimI  on  tha 
cenorator  approuiiiaiely  »t««d>.  Tbi«  will  be  needed  whao  (ha 
aenjMid  tot  eumiit  te  aMnnkiialety  eiiual  to  the  oatynt  of  ib* 
generator.  In  thh  nee,  nowerar,  when  a  very  heavy  demand  ia 
iiinde  on  the  fi-cdorB,  both  f^nemlor  and  balli-rv  current  should  rUa 
t4)  iiicvt  it,  so  that  lliontmoat  power  of  the  couibinntion  will  bo  avail- 
nblv.  If  thiti  l>o  not  arran;^,  it  will  often  be  found  that  a  heavy 
load  will  blow  limt  one  circuit  breaker  and  then  the  othcr,althnu^hthe 
combined  maxiinuni  pmrr  of  th<>  ')ntt(  r\  iirnl  frrnfiat or  would  have 
b(!cn  aiifhcienl  to  n>e<'t  tlm  ili  unihi  li.nl  i'';f  liou^ti  l  1m  .h  n.Miuiged 
to  allow  ihi!  K>.'norat(>r  mil [iiii  to  i!ii:rt)i«.tj  «Ji>ih;  wiiIi  '.:i.'  Imitery'* 

output.    (2)  It  ghotil'I  I"'  jioi^iliU'  10  vary  the  iipi-m  tmi  nt  nf  ilie 

load  between  tlio  bntu^r)-  and  f;<'>^^n>toi'.  In  n  ttliiL-k  time  llie  but- 
ter}' khoitld  do  wry  lidlv.  Aiao,  if  ibe  traction  peak  abouU  eor- 
rexpoud  with  the  Ughtiog  peak,  then  it  may  be  deaiiable  lo  let  the 
baUeiy  takaan  estia  load  to  telieve  the  baUnea  Car  Um  luue  being. 
(9)  On  a  daeik  dar  witb  ofwiakwial  paaka,  Iha  tialtaiy  and  booatar 
combination  ahoufd  h«  arranfted  to  reapond  to  the  peaka  Otdy,  aod 
otherwise  do  practically  nothing,  so  aa  not  to  orenfaaige  tm  bat- 
tery- Sometiniea  the  booster  may  be  cut  out  altogether,  and  the 
battery  may  then  with  udvantago  be  uiied  to  float  on  the  line  to 
nn  rt  fttiy  ocoaaional  ni.'ih  of  current.  H\  For  {M»rifvls  of  %r  rv  Hsbl 
I'  ii  i,  till-  booster  and  battery  nhonlil  l  i-  nrrmi^.  i  tu  i,m  uh  to  the 
i  iif  ban  without  any  generator,  lu  tbia  caae  the  boontvr  thould 
)'<  arranged  to  eompMDd  up  to  eonulmet  Iha  dtnp  of  vaha  ia  th« 
biittory- 

I  might  point  out  that  a  booster  worked  by  the  foodor  carrwite 
only  will  not  fiiltil  these  rcqnirementa,  aa  aoch  a  combination  will 
tend  to  take  the  load  off  tne  gfoamtar  wham  (be  batlei;  ia  fully 
charged,  white  it  wit)  be  dnggieb  and  nnreaponatve  when  the 

tuttfrs  i«  down  ni  all  in  voh*. 

Tin;  acluiil  work  done  by  lliu  tfll»  when  workini»  with  a  re\er«il>lft 
booster  ill  vtry  lilllc.  Fur  iillhou<;li  ibc  curve  of  olinrKc  and  di»- 
cliiir),'c  louks  Ijirge  rnou^'h  ill  importnncc  when  it  ia  e^uniiiied  on 
ttin  recording  aiiimctcr  chart,  etill  the  peaks  iiiti.'t,Tal».'  to  very  little. 
\\ .  ,  therefore,  want  a  cv\l  which  will  do  with  very  heavy  dis- 
i'liiin;rs,  an!  filto  with  con^iidpriiblo  charges,  but  that  dues  not 
mi  1.  .■i^iuily  Ii,>'li'  ;i  l.ii'^'i-  Iw.i  iiit<:  capacity.  Dorabilily  is  more 
uuputtrua  litmi  •'lliL'ii  iK  V.  .V'-  II  iitHtter  of  fact,  it  is  well  known  that 
a  cell  which  roci.:\r-»  <  hmn'.-^  'Uid  diNcharffea  at  short  intervals  has 
an  extnordiuanh  hiah  i.  iticiencv,iuid  a  aught  retluvtioa  tn  thia,  if  it 
Kuve  inemaaad  durability,  woold  not  matlar.  I  bavo  bean  inJa rated 
by  one  of  oar  leading  acctumilalor  Urma  that  a  eel!  to  meet  theee 
requirements  can  be  made  and  maintained  at  about  balf  the  oidi- 
nary  pric«  if  it  be  aaked  for,  and  I  hope  that  meh  will  be  on  th« 
luarkei  in  tl  -  m  "  i  future. 

It  is  a  ^,  .\ mtagc  to  have  the  cell  boxes  large  enough  to 

allow  of  tiR  wUiiUun  of  uion  plate.t.  Thiv  enables  (ho  si/.o  of  the 
battery  to  be  kept  down,  im  it  is  en«y  to  incroaso  iti«  capacity.  If, 
however,  more  plates  srr  addi'd,  tln-r.  it  i»  not  di.flrnMc  -iiinpiv  to 
put  tlie  new  plates  in  purnli'-'l  with  t(;o  dhl  oin  r.  uld  p]  i[<i;  .^bi.inli 
bp  taken  from  some  of  the  celie  to  utake  up  iiw  a/idiii^juml  ouiiiUir 
i^  jiiiti'd  ill  the-  iither  cells,  and  the  cells  thus  depleted  should  bu 
made  up  entirely  with  new  plates.  The  space  at  the  side  is  useful 
in  assisting  the  much  dcKireil  circulation  of  the  acid.  It  alaoeoaUoa 
the  c«Us  to  be  iuopeclod  by  an  iunpection  lamp  ou  au  L-aliap«d  aliek. 
This  lamp  put  nuder  tbe  irntee  ahinea  upwacda  and  ehowa  aqy  ehort* 
clearly.  The  spaee  at  tbe  bottom  of  the  cella  ahouM  be  aoipte, 
uljoul  6iu.  or      »o  as  tu  obviate  fre<|iient  cleaiiinL,'. 

Tliu  possible  varnttion  of  cell  vultnge  is  from  I  H  to  2°?  vultspor 
cell,  the  last  ligtiru  being  obtained  with  the  fortnightly  overcharge, 
which  makers  reconiiuend  to  be  fjivcn  to  the  cells.  In  ordinary 
workiiUT  'h"  vnr;;itinn  it  f:  in  li'  to  2  o  volts.  Provided  th.il  tlia 
biio.t'.t  1  I-.  11  t  ill;.'!  il  to  pii  vi-ni  ttii  eurreiit  from  coming  back  on  to 
th<'  'I  -u r.  'li-  iiiii:i!j.  :  ut  ,  IU  may  be  varinl  considerably.  I 
■.  iiiir,.  In  HI  \i  r,  iliu:  -J  ;l»  i  i  lis  i-  ;i  !<uitnble  iiumber  where  the  'bus- 
i/ikf  preiwure  is  between  .100  and  'iW  volts.  If  fewer  eelN  I*  uim<1, 
a  guod  deal  of  work  ia  thrown  upon  the  faooator  to  pump  the  enrrent 
out  of  thorn,  and  if  moKeella  are  Inatalled  there  is  a  danger  of  tbe 
oimnt  eandaf  baek  on  to  the  generator  if  they  be  floated  on  tba 
line  witbont  tbe  booater  when  fullv  charge<l. 

I'he  advice  is  soiiietiutfia  given  tnat  tbs  booeter  ahoiild  he  worked 
so  that  the  battery  is  chaiffed  every  night  at  ahntting-dou  n  tinic. 
This  i*  impraelieiible  without  an  undue  amount  of  attention.  The 
iiioKt  praeticabU- way  that  I  hiive  found  is  iw  follows;  During  the 
niuniitit:.  u  hen  tlie  gnterator  is  slartej  tip,  there  i»  uoiiiillv  n  !<la<'k 
lime,  to  lliitt  it  can  be  nrraoged  that  the  l>uCt4:rv  iHiiiainlv  char^in^. 
The  IwiUery  attendant  fshonld  be  in  the  bulterv  room  now.  and  lu^ 
should  go  riiuiid  and  we  tliiit  every  cell  gasws  up  at  the  saiue  liiiic. 
He  should  watch  iho  Iwttery  whi-ii  it  is  jfassini.',  and  at  the  s^uiie 
tiii  r  t- 'p  iif:  :iii\  itl!-  ^^Lr^:  w  if.  1  i  if  ini  :--;ii\.     I  111  \v'atrr  can  l^*' 

*  Abstract  of  a  Paiwr  read  belute  the  Newcastle  Local  S«ctMO  of  tbe 
Initttation  of  £lia|niiBl  EnginaeM  on  December  Wh. 
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put  in  by  a  lone  gin**  tub«-,  Mbutit  IJin.  in  liLaiutiur.  uuii  a  heW 
ntoull).  This  will  cniibl«  (ho  wntvr  to  bo  put  in  ut  tbu  bottom,  And 
it  CMU  b«  »lirml  ftbuut  uud  wf  U  aiixed  with  the  acid.  Th«  Muount 
olflMUg  fttld  vultx  per  (I'll  non-Ksuryon  tiM  daily  dtUM  alivilld 
bft  4«lMmtn*'d  by  thv  b«tter>'  nmker<i,'  nlioao  •HiatallM  MumU  tw 
friK-ly  ri'i|ui»itioncd  at  first  xtart  np.  When  the  cella  are  Full  iip  (hf 
atti'iidjuit  should  inform  the  engine  room  atnff.  M  thitt  thi>  tjooMt<ir 
Wn  be  rf^'nlat«d,  m  that  the  battc-ry  rail  be  di.ncbar^d  for  a  tiiilu 
rather  thiui  i'haf'^'t.il.  When  a  little  current  baa  h««n  ran  ofT,  tho 
adjustment  cftJi  he  inaile  no  that  choTRC  and  diwharpf  nrc  iihont 
or  as  needed.  ThU  niothod  of  working  tho  batlcr>  ik<  -.U  h  uiimiuuin 
of  Btl'ntiiin,  nnd  w§l!  bii  found  very  •afii'ffvet-orr  in  pniolioi'.  Onrt 
a  furli'.i^tit  -  il'  rt  ijuiri'd  I  v  itn'  iiinkir^  ;ui  i-\tr;i  clinrj;!'  <•  V-i  I* 
put  m,  wliii  !i  Will  liriiit,'  I'liv  \ultiii'i'  tu  'i  li  iir  '11  prr  i'<ll.  Tliii* 
•iliuiilil  lif  iloii'Mit  II  iiuiot  (iijir.  wiiou  tliL'  cliari^c  can  b*-  put  in  fiiirly 
Eteadity.  Condensed  water  t'ruui  a  boikr  in  ni>t  uiwav'  suikiiiik'  fur 
fiilillg  m  Meanmbtar  callSi  u  it  tua^  cgntain  boiler  compoQnd«  or 
i(Mi.  Run  mier  b  oftan  too  iiapure,  I  tlunk  that  a  siiuple  dis- 
tiUer  conM,  however,  be  made  by  twiox  »  gM  j«t  tinder  a  boiler. 
tht  itCMn  would  iro  tibroash  a  wonu,  and  would  m  cooled  by  water 
in  •tank.  After  the  womi  had  sone  through  thi«  tank  k  w  r;:1d  {•a 
thnogfa  a  Meond  tank.  The  b<tll«r  and  tho  two  itkoUf  w>  nlii  he 
connected  by  a  pipe  to  that  lh«  water  would  stiuid  iu  tho  same  level 
iu  nil.  Thi»  would  c«n8o  tho  boiler  to  bo  automaticnlly  fed  with 
hot  waUir,    A.  tap  could  run  into  eho  last  tank  to  keep  up  tbv  lo  el, 

ail'l  nlso  Id  fJl'LiVllii'  ru  jluin  w.hlt. 

Tuo  mncli  liplit  ill  ii  L,L',:,  'y  lo.  ni  in  i.ml.  ns  ii  renders  cell  inspec- 
tion difticilt.  'i'hc  nu  ll;  sli  juM  \if  nitiii'i'  iliirk.  With  gooil  artincial 
lightin^r.  The  winni;  may  be  done  on  inHulntora.  .\t  inten'alu 
wnpe  ahoaVt  be  provided  on  kmg  Kexoa  of  ii  21)  wir«  for  look  i  ng  I  nto 
the  cella  from  above.  Hooka  abouU  ba  provided  to  han^  tlu  s. 
lanifw  on  whan  not  in  n«e.  I  have  Iband  and-Mriatingmlni  liable 
to  chip  off  a  ooaerato  oeiUng,  but  wood  vamblMd  with  acM- resisting 
Vnniish  has  stood  better.  The  veiitilutiuii  hIiouIJ  be  Kood.  but  of  a 
nature  to  prevent  fly  and  dust  from  cvming  in  too  freely. 

The  milkiiiK  booster  should  be  run  off  the  li);hting  circuit  so  aa  not 
to  be  shut  olT  if  the  main  circuit  breukt  r  of  tJie  traction  cencrator  in 
blown.  It  i"  a  rlrlmtablt''  jioint  tn  (tr-.w  •!«•  )f  iuh  -thovM  Vip  run  for 
milking  up  tin'  ,  i  IU.  I'l-rluips  iln-  ix  «l  wnv  IS  run  tlu-lii  un^ii  r  llio 
irratilig  on  tin  llDHr.  I  1-1 11  j;  •in(i(iort.  .1  on  iiiMilHtnri,  'i  ln  )l(  \ililr  li-iid* 
can  be  CDi.n.'.icl  liy  lui  iin."  uf  -r;  .  ',v..l  pUii;  liuinlli  s.  A  Minill 
(witchboard  can  i>tt  lixcd  iii  mio  viid  ul  the  rtMitii,  or  possibly  in  a 
Hinall  room  nroviilcd  for  the  purpose.  Where  the  cells  are  on  two 
floora  the  smtehboard  should  be  provided  with  one  pair  of  ewltefa 
fdBM  only,  to  connart  either  the  iipatairi  leads  or  the  downataiie 
leada  on  to  the  'Ima  ban.  The  oae  of  a  eingle  pair  of  iwiteh  fiiBM 
pfevenle  any  attempt  to  milk  up  two  parts  of  the  battery  at  once, 
as,  of  ooarse,  only  one  pair  of  Hf  xible  lends  is  kept  in  a  room.  The 
booster  can  be  put  in  a  ronvenient  place,  but  tho  regulation  of  itK 
volts  can  be  done  from  llie  b«tt«ry  room.  Tho  booster  may  also  1h> 
Arranged  to  prov;  !f  In  avy  cnrr<'iit»i  for  meter  lessini;  pu!|i.  -— . 
The  board  should ''lit M'  ii  pulnri^.  .1  iiiminitcr  and  a  V  iHnii  t, :  unli 
parnllflin^r  and  oUicjr  stops  on  liie  swilditiOKrrt.  Tlir  Lrrulinu;  ' 
tlic  ImiUitv  riiiji;i  Hoor  can  be  made  ofmu^jti  w  ihnl  dijiiH  il  into  nn  lii  il 
pitch-     I  lus  tuakes  i|Ulte  a  cheap  and  Mlisfactury  sUTaJ>K>ut(.<iil. 

The  breakers  of  the  boostcr  iiiotor  and  batter>'  iiliould  be  on  the 
lire  iidc,  but  most  of  the  reat  of  tho  instrmuents  on  the  board  may 
ba  oa  the  earth  aid*.  The  owtor  breaker  alMrald  be  arranged  to  shut 
off  the  battery  earrent,  if  it  eorrnie  ml.  M  that  the  booalcr  may  not 
race  owin^  l«  the  battery  current  raanilUt  ihcoilgll  it.  Ita  the  oilier 
hand,  it  is  desirable  to  have  the  breafiim  aRaDSad  K  llmt  tlie 
blowing  of  the  battery  breaker  dooK  not  stop  the  motor. 

Th»  abomination  ufsuvural  shunts  in  series  one  for  the  ammeter, 
one  for  the  rt'Cnrili  r  ami  one  for  the  integrators— should  Ik-  avoided. 
(-)iiu  shunt  »)i!r  III  ilii  '.or  the  lot,  or  if  two  iu  serins  bo  used,  then  the 
inslrunient  n  ixin^'  thi'  In  itviest  drop  should  rnuie  olT  the  cnuibiiU'd 
ri  '^i-t  n,i  1  iif  ttii'  f.vi  sli  ;ntH.  In  this  latter  ca.ie  the  two  shunts  in 
sents  »hould  bo  suldfceii  together,  bo  that  the  combined  resinlance 
could  not  bo  atfected  by  bad  contact. 

The  following  is  an  abstract  of  Uto  duouftsioo  which  took  place  in 
•eaweotion  witn  tlte  above  Pmmk:— 

Mr.  KIOUAM  ask^  Mr.  TambaU  wtMObut  hit  battery  vae  ipNiany 
de^Trrifr)  for  traction  work,  na  battery- inakern  usaally  di^ooiira^d  fre-nient 
aiiiall  i1i£Liiai^ges  and  charKCii,  ax  would  be  the  case  rt  bit'itrv  on  a 
tiaaliou  I'lii!  werkini"  in  jiittallcl  with  n  pteam  p  n<;r»tnr  He  did  not 
aKree  with  unv  suilthi  -  U-mi:  [ilaci  i  in  ihc  latlnrv  i  io'ii,  not  even  light- 
ing s«itcb«i»,  and  all  uiiiiit;  '<"*  )>gliting  should  be  ickd  cc-vt  red,  aod  the 
fittings  ought  to  be  acid-proof. 

Mr.  YEHK  Y  BROWK  preferred  haadregnhUion  for  lighting  vocb tblt 
aJsn  nlloftnl  Ifn-  tikI  i  ill?  t  >  be  full^  charged.  Ho  bad  tried,  unsuccoK- 
tully.  til  imprr>.!  on  mannlacturGr-  '.he  neoeasityoi  haTing  a  6ia.  clearance 
at  the  bottom  of  the  plates  to  aliosr  tor  scidiineut.  In  a  batter;  room  be 
bad  known  ordinary  rubbi-r  covered  win  s  laKling  for  II  ycar§,  bat  lamp- 
holders  occasionally  fell  off  or  caused  short-circuits.  He  thought  tlie 
Aron  liatt<ir.v  nil  tiir  preferable  to  tbenolar  ^pe. 

Mr.  Tl  DNIil  roplyiog  to  the  dtMoaiion,  agreed  that  it  was  not 
adrisable  to  have  siritchc-  in  fcattrry  rOORM>  The  objection  lO  Aran 
meters  was  that  ih.-  (l.'.W  in  ilm  n  i:ig  KMMlhBea  iHppM  aaotch.  thOI 
intiodoeiiis  an  error  into  the  reading)!. 


GOBRESPONDBNGE. 

ENGINEERING  AND  COMMERCE. 

TO  THK  EDITOR  OF  THE  ELECTRIt'lAX. 

Sir  :  1  WiM  ongagcd  in  the  tti]iorviHi|g  and  diraoling  of  b 
tnt  on  *Q  8,000  K.I-.  syncbiMMM  aiotor  dwiag  the  onall 
boon  of  tho  day,  and  having  afcw  minatca  to  iparo  I  took  up 
lie  ^edrieUm  ik  November  18th,  in  which  yon  reprint  Mr. 
•l&mea  Swinhitmc's  aildreaw  tn  the  stmlentis  of  the  Institution  of 
FJcctiical  Eiif{iiio«:r8,  entitled  ".Some  DilhcuUiiia  in  (letting On." 
The  early  hour  nf  t)ii'  day.  tho  atreniioiis  \\^:irk  whith  hid  yet  to 
hi!  acc'.imuliihed  Ity  my  a--,ni«tanl»  ami  ni\.-('lf  :ifter  »f  luiA 
been  working  for  aliiiKsi  hniii  itntitinuaHv,  liU  this"un|»id- 
for"  devotion  did  not  harmt  nisu  witli  .Mr.  Swinlnnne'a  advice 
to  the  8tudeMt«~to  take  "a  nnnnn'  viuw  nf  everything.'' 
The  addresjt  be;;ati  to  interest  me,  and  i  read  it  carefully, 
taking  |iains  to  keep  it  from  my  assistants  for  fear  that  they 
might  take  a  "  money  view  of  the  sittt.ition "  and  reftise 
to  stay  working  in  their  clothea  for  another  12  liours  needed 
to  finish  tho  tests  on  thia  lai]gesi  of  electric  motors  in  the 
world. 

Mr,  Rwinbnme'e  oddnea  is  entitled  "Some  Difiionltacs  in 
Getting  On."  If  thHaddfenweNddirendtoabeterogeoeoua 
<  Ltss  (  if  siiidont%  not  only  of  engineecia^  hob  of  law,  and  of 
niediciiit',  aitJ  of  all  other  branehea  of  hnoMn  knowledge  tlutt 

can  b*  studiefl  at  our  colleges,  tho  address  might  hiivi-  lieen 
very  much  to  tiiu  |ioint.  It  is  utuUiiibtoiliy  tnio  that  if  you 
want  to  L'l  t  <m  iu  tho  world  you  hail  belter  not  .study  engi- 
neering nr  any  nthor  scientific  pursuit.  If  Mr.  .Swinlmrno 
objci-'N  to  tlie  use  the  wurii  " scicntifie "  let  ilk-  »uy  ihut 
knnu  li-iige  is  liy  iid  tiiciiiis  iletir.iWe  for  getting  on,  and  that  I 
Inil.l  struiigiy  that  tlie  inla^^c  attributed  to  i >ai  un,  tlltt  knOW- 
lc<lge  is  power,"  r««{uires  emphatic  (|ualilication. 

"  Knutriedgo  is  ]fOwer''  in  tho  hands  of  him  who  can  tricld 
it  and  put  it  to  any  u»o  he  |>lo>-\scs,  but  in  the  hands  of  most 
tteople  Knowledge  in  not  power,  because  it  controls  tbeiB,  and 
It  is  their  niaiter  while  it  should  be  their  servant. 

When  Mr.  Swinbanio  statee  that  *'  the  bnantae*  nan  ctmics 
otit  far  sway  above  the  engineer.  He  emplofa  the  engineer ; 
tho  scientific  man  Is  bis  servant,"  Mr.  Swinonnie  ie  stating 
nn  rely  a  matter  of  fact  for  which  he  is  in  no  way  re-^ponaihle. 
Thi^  is  a  Liw  of  the  .social  cosmos  atniinat  which  no  amount  of 
r;iilin>;  will  ,i\  .lil.  This  is  iiiti  d'.ie  ^.o  mnch  to  the  fact  that 
yiiiMij.;  niuu  s  uducntion  nowadtiys  consists  more  or  less  in  the 
^lu  1\  of  "Aztec  Mctemwrie^,'"  it  is  duo  to  the  fact  that  both 
the  average  student  an<l  tlio  iiN'erago  teacher  uro  very  uvciage 
men.  h/liication  is  given  to  tho  ooy  of  very  aMjr.i'„'e  tnlelli- 
gonco  by  :i  touciicr  of  very  average  intelliucnco,  and  hence  tlie 
ijuality  of  the  knowledge  and  of  the  l^jaching  is  very  average, 
too.  So  that,  even  if  knowieilgc  tare,  power,  lltut  kif'irl,<hjt 
which  H  tavglit  mod  not  be  power  at  all 

Why  is  it,  then,  that  the  engineer  la  employed  by  the 
business  msn  and  not  vice  veraal  The  reuon  is  obviwie  to 
anyone,  altlioiigh  he  will  be  better  able  to  iq»p«Mnto  it  if  he 
has  rt'iul  and  digwunt  Mill's  "  PoUticsl  Economy.*'  Il  is  a 
fact  (hut  ( Mint  il  is  the  tnotht  r  of  all  labour,  and  that  the 
engincei  who  wishes  U»  market  his  ability  needs  caintal,  and 
plenty  of  it,  to  turn  his  ability  to  jonniir..  Shoji,  in  which 
machinery  ol  any  kind  can  be  l»ui!i  utc  i  xpen^i ve,  ami  w  eekly 
pay-rolls  want  to  be  met.  and  for  all  these  ^hiri<;-H  the  engineer 
goes  to  the  capitalist,  and  on  account  oi  ihcin;  things  lie  is  the 
capitalist's  servant  and  the  capitalist  is  his  muster.  Tliis, 
again,  is  a  fact  derived  from  tho  laws  of  Nature  for  which  the 
engineer  is  in  no  way  resjionsible.  *'  To  liim  who  h.tth  shall 
be  given,"  and  as  tho  capitalist  can  wait  for  years  without 
starving,  tlic  ctigineer,  whose  only  c:t[iita]  is  his  brains,  wanU 
to  live,  and  therefore  has  to  wake  a  bargain  with  the  capitalist 
to  accept  hie  Services.  This  law  of  Nature  which  lias  made 
cipital  the  mother  of  all  labour,  bm  pbtced  the  engineer  where 
ho  is  to  day.  The  boaineta  man  without  capiul  is  in  no 
better  position  than  the  on{(ineer;  on  tho  cowtwry, hia poailiw 
is  le.s.s  enviable,  a.s  goo<l  biwinei"*  ability  is  not  ao  rare  as  »Kia 
enginecritig  ability,  which  -iliitenicnt  i»  proved  by  the  laot 
whisk  Mr.  Swiubumc  can  obtain  by  a  study  of  tho  aoaal 
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conditions  in  the  Unttod  .S(at«fl,  that  t\»>  1>naineMinaiiTit1umt 
capital  is  |iaid  Icsa  than  ilnj  <  iiL;iii'  (:  witliont  capitiil. 

Whtn  Mr.  Swinbuiuc  3i)  ^  th.it  "  a  luuu  *  earnings  is  arough 
te«t  of  his  vahio  to  the  world,"  1  fear  that  Mr.  Swinburne  is 
makinj.'  a  stiitoment  whicli  he  learned  in  the  «(iid y  of  "  Aztec 
M(.'l<'ni|>ini-4. '  M.iiu'V  making  is  an  art  j.nt  li-  cul-ihl'--:  mil;  dr 
nie«liuiua  ia  an  art.  Tho  aim  of  a  great  engineer  con.si«t8  in 
engineering  achievement  of  a  iii;;h  ordt-r.  The  aim  of  a  great 
Mirgeon  consists  in  sui^ical  work  of  a  higii  order.  The  aitri  of 
the  money  maker  con«ut«  in  mukin;;  mon«^y  of  a  liigh  order. 
Tlie  standard  of  luca^uro  of  greatness  in  th«  throe  professions 
ia  Afferent,  and  hence  it  is  illogical  to  apply  the  •tRndani  of 
mamy  nmldii^  to  tbew  thrae  profaarioiM^  «•  money  making  in 
oalyaninoBbtivetothefint  two  profeiaiona,  and  tha  aim  of 
the  third  nroCMtfam. 

When  Mr.  Swinbnnie  says,  "  Our  le.-iding  consulting  engi- 
iieci'^  '111  not  spend  a  large  portion  of  their  lives  piotting 
tuivc!',  counting  electrons,  or  even  making  anything  niorothun 
III  itliiuetical  calculations,"  I  unl;  lavo  to  say  that— para- 
jilii M-iiiir  Mr.  Swinburne's  remaik  that  "  electric  installation 
W!iil<  i<  itii  rely  a  sort  of  electric  plumbing"-  con.'lulting  engi- 
ne<3r<ng  is  mostly  jobi>ing  of  electric  apiiaratus.  Tliu  com- 
mercial i-nginecr  is  likely  to  be  noilhcr  a  fii-st-elass  engineer 
nor  a  fiiBt-class  money  maker,  lie  is  A^c^a^c  all  the  way 
throngh,  average  in  intellect,  average  in  engineering,  average 
in  money  making.  The  monoy  maker  of  ability  wilt  consider 
him  a  tyro  in  money  luiiking  :  the  Uigineer  of  ahility  will 
consider  him  a  tyru  in  en^neering. 

A^tin  quoting  Mr.  Swrnbume,  he  lays  "the  eiwlnecr  will 
Nnain  ilithe  iud<Ue  imsition  m  long  he  takes  themidd' 
vi«w  and  eonnders  engineering  as  something  sn[icrior  tomone> 
oonsiderationi,  and  is  long  as  he  looka  down  on  business  and 
commercial  methods."  Mr.  Swinburne  hero  forgets  that  a-s 
soi  n  IS  t'lo  engineer  emerges  fti  iii  flii-  p  i-ition  thus  outlincrl 
for  liiiu,  ho  becomes  a  busino**!  m  ui  with  an  engineer's  educa- 
tion. But  who  isgoiii^'  to  'In  the  t  iJVMiucring  for  him  after  he 
has  entered  into  the  t'ommijtvi;il  si'lo  of  engineering  t  Sonio- 
iKwly  has  to  do  the  ciif;inf''i  iiic  wirk,  and  to  him  Mr.  .'-^win 
burne's  criticism  will  always  apply.  I  have  no  patience  with 
tliat  cant  which  wo  fortunately  do  not  hear  so  much  of  now  a- 
days  as  we  did  some  15  ycarti  ago,  disparaging  the  commercial 
me  of  •a^eering  work.  It  is  necessary  just  as  nraoh  as  the 
parelj  engineering  work  is,  and  to  wliicbsoeTor  a  man  is  best 
fitted,  he  should  devote  liimself.  But  it  is  due  to  junt  such 
addrowos  as  Mr.  Swintomo's  ihal  onL-irt('cnii^-  ^y<n^k  of 
enortttoui  commeraial  vilne  ia  not  duly  upiitccLae  L  hy  tli< 
bnaillMII  man  with  whom  rests  the  fixing  of  the  compensation 
for  aneh  work.  Kven  engineering  work  of  a  very  high  order 
is  generally  undci'  p.ii  1.  1  'id  n  it  mi  :in  hy  engineering  work 
of  a  very  high  orlur  meicly,  fi>(  it:  •.anue,  designing  ability  ;  I 
mean  l  y  it  uM  eptiona!  ability  i;i  do-inning  apparatus  which  is 
coromer<  i:U,  and  executive  ability  to  direct  the  large  number 
of  i.si.timu  who  ai9  a]w«ya  aeadad  tn  large  manufoeluritig 
conueiiis. 

Tho  men  who  get  on  in  tho  world  arc  never  of  the  common 
run.  It  Booms  U)  me  that  the  hardships  ol  the  successful  men 
who  are  engaged  in  professions  re'jniiing  atad/aod  knowledge 
like  engineering,  law  and  medicine^  are  gmter  than  the 
struggles  of  the  biuiucsa  mau,  for  aimpb  reason  that  the 
tools  of  the  auoeoeafttl  banoeaa  SMO  conaiM  ia  capital,  which  is 
eanhr  convertible  into  the  oonaiodities  of  lite^ 

Tht  work  of  the  engbeer  is  very  much  like  that  of  the 
aoldier.  The  soldiers  in  the  army  arv  numerous,  the  officers 
are  few,  the  generals  .still  fewer.  Money  is  not  tho  aim  of  the 
Soldier,  of  the  ollic«r,  of  tho  general.  Tho  olhcer  who  fell  in 
the  relief  of  Lticknow  would  Iwve  made  more  mono}'  if  he  b:i<l 
st.iycii  in  t'heapsidf  nmning  a  grocery. 

Thuic  is  much  good  in  .Mr.  Swinburne's  address,  but  miah 
that  is  apt  to  nuAdiret-t  iheyouns  man's  mind.  In  po^iiiuns 
rf'juiring  cngiticiTing  ahility,  i"  ■  I  i  iigintMirs  ami  not  •.om- 
merciiil  men,  and  if  »  man  feels  in  him  the  faculty  for  making 
money,  lot  him  tuni  his  ability  into  tho  channels  of  money 
making,  and  not  into  the  channels  of  eugiuccring.  Ho  will  lie 
more  successful  in  money  making  than  ho  will  in  engineering 
—Yours,  &c.,  B.  A.  Bkiirkkd^ 

Chief  Engineer,  The  BuUoek KlqetT^e  Mfg.  Co. 

Ciiidnnati,  Ohioi,  Dec  13. 


(  XllLK  LAYIN*;. 

H'  THE  KKITOU  OK  TIIK  KI-KCTI  I'  [AN. 

Sir  :  Men  in  the  actual  fight  of  work  will  agroo  that  in 
various  ways  knowle<lgo  and  laboratory  research  [for  mor* 
knowledge)  are  in  advance  of  practical  requirements,  but  that 
in  apparently  the  simplest  matters  decisive  knowledge  is 
wiuiting.  I  think  most  men  in  practice  will  admit  that  tiis 
<|Ucfltinn  of  mains  is  one  of  these  apparontlv  simple  nslten. 
We  all  remember  the  fable  of  the  fox  who  had  a  great  iisay 
tricka,  bat  the  hounds  caught  him.  We  have  a  gnat  nan? 
tricks  of  ma&ia  laying;  among  them  ail  have  we  the  sar  rl^ 
w:iy  Y  Like  a  great  many  other  things  thi^  is  n  matter  whdi 
must  be  submitted  to  the  test  of  time.  1  have  Ikcu  hying 
mains  for  the  last  1 '»  y  ears,  and  I  h.%vc  in  a  small  way"'  had 
much  didiculty  and  loss.  1  hav<^  had— (")  l)are  copjicr  in  i 
C4>nduit;  (i)  Fowler  Waring  cable ;  (c)  lead-co%'ertid  diatniMi 
laiil  Kidid  in  bi'iiiii'.'ii  in  wooden  boxing,  and  (d)  indiamblMHr 
lead-fO\'crcd  services. 

It  will  be  rcniendicrud  that  in  the  early  d.iys  lead  covci  in^' 
was  suppcwcd  to  sufliciently  protect  a  cable  from  the  moistiue 
of  tho  grounil.  1  have  one  item  of  e.vporionco  which  I  think 
is  very  valuable.  l''ourtecn  or  fifteen  years  ago,  when  layin.ic 
.'orvices,  we  took  the  pix'c.iution  of  sunouiuling  them  with  a  i;of"l 
tliickncsi^  of  .sand  welioil  with  coal  tar, and  those  services  have 
nc^  er  gi\  en  auj'  trouble.  Lcwl-covcred  eables  1^  "aolki''  ia 
bitumen  have jgivea  much  trouble.  1  am  juit  aflor  baviiigtodcjil 
with  a  feeder  in  a  street,  an  o|)«ration  which  at  tbi«  timeof  jou- 
IK  annoying  both  u>  the  public  and  toounnKcH.  It  maybeauil 
the  i-aliles  were  improp<;rly  laid  and  the  bitumen  was  "bornJ." 
\Vi  ll.liut  I  have  made  si>mc  privateinqiiii  iv  -,  .lU  i  "t  liernienhaM" 
Ikiti  siniil.ir  trouhI<-s.  The  feodcrwbich  jiioi  lietii  dealt  with 
was  made  of  thtce  ji  ii '•  ^  K  ail  covere<l  cables  laid  In  .iiiu  box- 
ing. We  took  it  all  up,  and  iii  the  parts  which  had  not  .shono 
faults-  ";i  rx.iinination  I  fotuid  nundicrs  of  tine  aniuilar  cracks 
or  joints  in  the  lead  sheathing.  Hitiimcii  doe^  not  adhere  to 
lead,  and,  in  my  view,  tlunc  is  a  continuous  joint  between  tbf 
ivhole  surface  of  the  sheathing  and  the  surroiuidiitg  bitumen, 
which  is  available  for  damp  to  distribute  iUclf  if  it  can  rcidi 
this  joint  from  the  outside.  Well,  it  may  be  said  tlut  it  canm^l 
reach  it ;  I  think  it  can,  and  I  know  that  it  has  in  the  case  of 
my  feedon.  It  is  a  nice  notion  that  bitunaa  llowa  and  make* 
good  a  momentary  omck  produced  by  sadden  ehock  or  vihi*- 
tion ;  bnt  snpp'<sc  there  is  wat«r  present,  or  even  saturate^ 
air,  doe*  this  not  penetrate  some  distance  at  a  crack  t  And  if 
there  arc  successi\c  vibrations,  the  ten<lency  will  Imj  for  the 
same  crack  to  repeatedly  form,  resulting  in  the  dcstniction  ol 
the  cable.  Then  we  have  t'n.  v.iii.ii  i;;"h  "f  |'i  i",  .ntiniJ 
the  cable  sinking  so  as  to  lie  on  the  hixtoiu  of  tiie  trougiiiiij;. 

Now,  {(()  coal  till  il  1^  adhere  to  the  learl  covering; 
the  cable  has  no  tendeney  to  sink  through  tarred  sanJ  ; 
tarred  satid  does  not  a]>pcar  tu  tend  to  ciutk  definitely  under 
vibratory  alHJcks  ;  {4)  the  material  is  chciip,  and  a  good  large 
quantity  of  it  can  be  aliotdc<l  to  surround  the  cable.  .Vtiy  oM 
scrviccH  which  wc  now  disturb  I  find  to  be  firmly  fixed  in  a 
coherent  nuiss  of  somewhat  rte.\ibIo  ImrctiUfete,  which  does  net 
easily  break  off  from  the  lead. 

There  ia  a  proiK-i  ty  of  wet  send  to  shrink  and  compmt 
whieh  appears  to  have  received  insufficient  attention.  K 
famishes  the  reason  why  the  common  plastor  (plasterer''* 
coarse  stuff)  of  our  walls  doe-i  not  crack  on  drying  as  mud 
wouM  cr;u'k.  Thi.s  is  ;k  phenomenon  of  what  is  called  surface 
teni-ion.  Tlu:  eUl't  l  is  to  'haw  the  grain.s  of  simd  together 
more  powerfully  than  they  could  Ihi  forced  together  by  outsi<ie 
prc.-'"urc.  Let  unyotic  take  a  nie.-isuro  of  dry  sand — say,  in 
||h.  txie,,;!  tin  .lU'l  then  wet  it,  it  will  ho  found  to  shrink  in 
hulk,  aiiil  it  will  lio  T  till  tlie  tin.  In  like  manner,  the 
tarred  ^;i:id  eoitipres-e^  :il'ii:U  thw  main.-,  tlie  interstitial  tar  IS 
relailied  by  the  uUruef  ii.nsof  the  )i.iitiele»,  and  ilismonSnid 
(less  likely  to  ei  .ick  to  let  water  in)  than  bitumen. 

I  give  tins  <'\|terience  freely  without  any  su^rgi'siiion  of 
patc-nt.  I  sliould  voiy  much  like  to  ha\e,  either  by  letter* 
to  your  journal  or  addrotse<l  to  niy>>-Ii.  ptaetkal  angges- 
tions  oil  this  question  of  mains  and  the  laying  of  theaiL 
There  are,  no  doubt,  books,  but,  as  a  rule,  the  men  who  know 
from  their  own  Work  have  not  time  t.o  write  text  books. — 
Vouis,  .Vc,  J.oit>  rKKUV,  M.Iiist.CE. 

Oalwny,  Doe.  S4. 
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AWABD. 

In  the  arbitration,  between  the  Poole  nnil  Distriet  F.lectric  Traction  Co. 
und  ltnarn«moath  Cornoralion,  tho  I'mpirr  (Mr  Jii'<<ic«  l>awreoce).  after 
ltcititi«  llir  l4Tin  (  li  e  aitrrfinent  which  lh<i  iirliitr«tor»  vtf  wikril  to 
iBton*i('t,  has  ma  ii  'h-  r>  ilowing  tiwaid  : 

Thai  the  Corporation  do  uay  to  Ibe  oamfutj  as  aouuderalioD  (or  ttia 

■kM  tklaMiA  pafdiMa,Md  im  HM  •kiMmUom  at  kU  Um  imtnl  nun* 

•bm  mmtieml,  (he  nm  U  tllijOtt. 
Xni  I  fnrih^r  ftini4  isd  adjiKlit*  lint ih»  Oanpontiaa  do jpagr  lo  th* 

conipanj-  tho  cods  nt  uid  ineMciital  to  lb*  tcfewoee,  and  tm  «d«t«  of 

this  award. 

And  I  direct  tliat  it  the  companv  nhull  in  ih«  t  r  ■  in  'ince  pa.v  the 
eiiiU  nt  ibia  aw«rd  ibal  the  C^rp^ral-on  shall  rep^t;  lo  llic  cvcnpanv 


■  )■  >ii-TyiK' Cor|i<>r.»- 


MUNICIPAL,  FOBEIGN  A  GENERAL  NOTES. 

APPOINTMENTS  VACANT  AND  FILLED. 

Ilaiiioy  Corporation  rpipiii'p  an  fli^ctripiil  ftngineer  to  tnku  cntirf 
charco  and  ]nana;;>'ni(>nt  of  tlu-ir  i-lootririty  undprt.tkinR.  fcinlary 
X.'HM),  riiting,  by  annual  iiicreitienu  uf  £10',  to  lliSO  fet  aiuiuui. 
Applit  aiiottii  to  the  towo  cWk  (Mr.  Arthu  Chulliim')     Jan.  10. 

Set-  ailv<Tti*r-i>i<  at. 

A  gi'nenil  iniinji-^c  r  is  rcqtiin  il  foi'  N<Hi 
tion's  electric  tram w«  vs.    Salary  i.'7(X(, 
annum  to  !.■?<(>().    Ajiiiln     -  i-  1".  -'  .ii.  7. 

The  Council  of  V  ictoria  I  tm«  r!<ity,  .\ianrhf»lcr,  ptvpusn  ioHp(i»jiiil 
a  {irofessor  of  engtni>«ring,  Totitl  incotnv  not  low  than  A'l.OOtI  p^r 
anuuia  daring  Uie  fint  thrat  yean.   Applicatiuua     Feb.  10. 

Mr.  E.  KdlraraSMU,  A.M.InatC.E.,  M.I.E.K,  liaabaana(||p(iiat«il 

P.  N.  BBShL>ll  Icctnrcr  in  •lectricmi  engineering  at  Sydney  Viuverail.v 
at  a  aalnrv  of  i°5UJ  per  aninitn,  with  permiision  to  carry  on  e«n- 
BultinK  work.  Mr.  ScDtt  i*  n  nutivi-  of  l<ueda.  and  lio  rfciMvi'il  tiis 
training  as  n  niorhanioitl  on'.,MUi  er  wiili  li,  Kilbum  &  Sons  and  .lulni 
Fowler  it  Co.  Kor  1.1  yem  s  li"  h  is  held  ri'spotwihio  p-'^itiims  with 
\V.  T,  U>)oldcn  A  Co  ,  ilr-  lirnsli  Co..  tlie  Kl'  ctric  CiniHiriumon  ("o. 
ami  .lohnson  At  rliiltipi.  For  kium"  liniL>  Mr.  S 'oM  r*  pri*  uti-il  in 
the  I'nitc-d  Kin>;doni  ami  IheColonlos  tlif  Cio.  lnl<-ni«li<)nali- d  T.ho- 
tri<-itr  of  l.it'-gc,  unil  left  tluit  conipanv  to  umlcrluke  soniu  uriyiriiil 
fli'Ctrjr  fiiniftii'  work  in  Ni»rw»y.  In  nrctit  yiurs  Mr.  Kilbiirn 
Scolt  lias  hevn  cuKu^id  iu  iwltiaijiK  un  the  di'taiU  uf  tiio  lUlh  traui- 
iraja  powvr  bouM,  the  ponar  timmiasiaa  nt  l(i,(i4H)  valte  bdcI 
thtM-phua  aqnipnitnl  tar  thm  aUmy  bains  l><i>li  >>;  tlia  North 
WnIeK  I'oivcr  Traction  Co.  and  on  tbe  Sunderland  A  Pi^trtct 
Tratuways.  For  the  knt  five  year*  he  baa  been  Icctnrer  to  the 
aeoior  eiecinc.il  I'nRiiwcrin^  .'.lijih-nt^  nl  Northampkin  Inatilutc. 
Clvrfcanwell.  His  I'ai'.cron  "  Coiil  i-tittiiig  Macbiiwry "  wasawimkul 
a  premituu  by  the  liifttitutiun  of  t'ivil  EiiKineera. 

Thfl  Secretary  of  State  for  rndin  hoi*  now  tancUonctl  lUv  appoint 
mpnt  of  an  cholrli'al  udviscr  to  llii-  tiuvrniMKut  of  ln<lia  ul  u 
(•niiimencin'r  salary  of  fTO  poi-  month.  linitif;  lo  -I'llO.  rriviitc 
prat.-tii'f  will  he  iillo-Af  il,  hut  imt  for!i?"iitr!ii'iI)lii-«  nril^'fH  •(  boiirdn. 
Mr.  .f.  \V.  Mriuv.  M  I.K.K..  F.H.  \  ,  li  ilm  iii  i  a<lvi,-iT 
to  till'  (iOK-rniiRiit  III  Hcivffiil.  mil.  iloiililk'SK.  bo  pioiiiuttil  to  the 
nowly-creiil<-d  position. 

Mr.  A.  T.  SiuUb,  A.XI.I.E.E.,  cbief  aswstnnt  «t«ctrioal  oiigiueer  to 
I:u! y  (  '>rponituiti,hubMQ appointed  boTOUgb  eloctrini d^iMor at 

.\cton  Uiatrict  ('onnoil  have  appointed  Mr.  J.  II.  Chirk  of 
Hi )rshaui.  senior  ehurkju  t  ii;;ineiT  at  A'l;iO  per  annum.  Mr.  II.  E. 
Trtyli«r  of  Folkestone  hiw  livun  appoiuU'J  clfik  to  iho  dcp.'\rtni(.'nt. 

Mr.  .1.  W.  Turner  hn  hin'ii  appointed  cliief  in«i»tnnt  flcolrtcat 
enfjiiiecr  at  llnddersliehl. 

PerdOnal.  -  -Mr,  .\.  .f.  Law.-tDO.  M.In.'it.C.K  .  hii\  iifj  leiiili-K^l  hit 
r'^i  rnii'ion  in  September  la.-<t  as  ehief  elei  tnetil  i  Tijjiiiec  r  to  tlie 
lirilisii  ElcflricTraetuin  Cn.  and  it.i  u««>i-i  iti>l  inulerl  ikin;,—.  wliii  l. 
posilion  ho  baa  bald  for  the  pusl  j!irC'«  y*i»r>»,  IfruiinMe*  hi»  con- 
nection  at  tha  oiid  of  the  present  y<Mir.  He  will,  we  orv  iufunuud. 
oootixioo  to  ptaotiae  as  tk  conawlting  engineer  at  4,  Adalpbi-tcRftc« . 
Sumnd,  IjOodoa,  \V.C. 

Mr.  E.  Oarride  has  migned  bia  poaitfona  «t  deaigner  and  works 
wa*nnger  with  Metsra.  Uonel  ttobinion  A  Co.«nd  baaaintnged  tojoin 
tho  boMrt]  of  Enginooiiiig  Liatminenta  (Ltd.)  a*  luannging  dircetor. 

AppointflMBt  Wuitad.— An  esperieiteed  telegraph  engineer, 
who  is  nim  roinpU  iinK  a  Government  contntetinTropuftt  Aiiriea, 
<lcMT«s  an  engagement  for  oonatmclion  and  iiiaintaiukDM  of  Uuid 
or  mixed  laod  and  cable  Unca  or  reom^nnHatioii  work.  Sea  an 
MdtrwiiMBHot, 


EDUCATIONAL. 

King's  CoUegofLondonl  — Th(^  T.eni  term  ooratiicnocf  on  Mon- 
day, .Ian.  9.  There  are  ilso  tvenlnL;  clogscs  for  ciril,  mechanical 
and  electrical  enf;mM'rii)g.  workahup  practice,  drawing,  metaliiugyt 
nnitheniatics,  physie»  and  ill  iolaiMa  aubjaota.  PnopaotmiMt  4re., 
from  the  sftcretiiry. 

Birkbeck  Collage.— The  m  w  imn  bei'ms  Liii  .T.u;.  '1.  ^VKteliifttic 
coniiHs  iif  iiutruction  (lecliire.i  and  labomti  rv)  ure  lm'.i  ii  in  wieneo 
and  cnj-'tm  1 1  iiit^  for  the  l'nivcr»ity  of  I.oriilini  i  v'-' ■  '  1  M  uinR 
claiiitc'i!  arc  alBo  held  in  praoticHl  geometry,  innldmi;  iind  niarliine 
coaalnictiMi.  ■team,  theoretical  and  appliwi  nieehaniei,  Ae.  Vurtbar 
inloiniatian  cau  b«<  obtained  from  tho  Principal. 

WUlndra  FOlptacbnic.  The  a<ldilion<<  to  the  Witlewlon  I^oly- 
teohnio  were  rormally  opMnnl  hy  Sir  Win.  .VniXMi.  M.I'..  Ia*<i  we<-k. 

Sir  WiUiaai  aai^l  that  poljtaetiiiifa  tDJirked  in  aome  sense  nhat.  he 
hoped,  mgndaall.v  hectmin,;  Ibe  modern  view  of  edne&tion— namely, 
that  t!  was  a  compoAito  th;r;^-,  every  jmrt  «>?  whirh  resttu!  im  ^enii'  utlier 
pair.  I  hi'  grtAt  lotal  nuihoritir-  h.iJ  fi:ll  pow.jr  to  lu  t  on  tlml  view. 
I'lic  lessor  authorities  by  comuioing  with  them  could  share  that  power. 
He  mggeated  that  employer!  abonld  allow  the  boys  Sa  their  aMilM  IfaM 
to  attend  imtUatioRt  Uka  tbe  WUIoden  rolytecbnie. 

BMghtM  IMkBlMl  SdMOl.— Sir  Wm.  Wbitt,  XXS.B.,  lato 
Director  of  Naval  Conatruotion,  opened  the  now  enginouring 
depiirtnieni  of  BrighttNi  Technical  tScbool  laat  week. 

Sir  Wlllinrn  ippeaM  to  tbe  Town  Ooaneil  to  bo  liberal  In  ita  grants  of 
scholarship!)  to  the  school  It  ira?  edocation  of  that  clinmc'.er,  he  said, 
that  was  needed  l"  rm  tt  thr  c.  mpulkioii  \>'y.  wa^  f  inn  I  iipn-  this 
country.  That  was  ttie  way  in  which  in  Ameiiea  and  Germany  compe- 
tition «a»  l>«i»K  mrt  i'  inunieinal  authnritie*  in  England,  in  taking 
charge  of  technical  education,  would  bat  be  geaeroiH  tW  woold  never 
re^ it, aad the atanairaiB  who nnividad the  meoa!*  weuld  baptoodol 
the  hiet  that  Oiey  baa  helpad  on  tm  eaow  of  cdaaatha  in  ihia  aoantoy. 


AbeidedD. — \  liraft  n^reenieut  with  thu  National  Tolepbooo  Co. 
nn  to  the  laying  of  nnderground  wxm  by  tha  enmpany  haa  hoao 

pr<>pired  Hy  the  Finanee  and  Streets  and  Itoads  CommlllM  for 

nil'  .     : '  '  "  Ilii  (  iiiiiiril- 

ActOD.  il  -s  HiiMiHllR-eil  lllu'.  3jipj)ly  ef  elLL'tru:  LUn'ellt  will  be 
as  nilr.lil''  .11  ilnnu  iiy. 

Argentinn. — .Stnkes  of  i  r.i]il'»vi'«  of  tln'  Citupinin  Aiuiuttim 
Tran%allanlicn  de  Eleclncid  el,  iln  1',ium>  s  A>n  s  un  i  Ilclf^rano 
Tramway  Co.  and  tho  Cu-operalr.  e  Ti  U  iili  nv  Co.,  have  recently 
taken  place,  but  in  tho  case  of  the  trftinwjiy  coinpiuiy  the  Minister 
of  Mariuu  lent  itUO  uieu,  ouabling  tho  conipajiy  to  couliuue  working 
on  «U  ihrntrvutm, 

Mr.  E.  DnnTwe  baa  daained  what  la'dafaned  to  fa*  Ibe  flrrt  •wrCMO 
contact  system  coastructeirin  the  country.  This  line  ia  HIM)  metres 
(alHiut  mile)  in  length  and  is  situateil  on  the  wharf  of  tlie  Kiver 
I'liile  l-'reKh  Meitt  (',>.  »t  Cainpann.  There  arc  :i  mile*  of  overfaaad 
trolli'y  iminHiu  j  acaund  tho  unrks,  but  the  use  of  the  ovarhend 
system  was  found  impractitaWu  ou  the  wharf. 

Barbldoi.- The  railway  and  telephone  ayatema  on  this  \Ve«t 
Indian  ixland  are  niiiler  the  control  of  private  oompanios.  Tburo  is 
no  oloelrit'ily  supply  cither  for  lighting,  powor  OT  traction  in  thu 
colony,  but  there  ia  on  foot  a  woject  to  atari  a  ootnpan;  to  operate 
cJoetrie  tmmwayaand  to  IntmduM  Iho  alaeltie  lighl. 

Bttkhig.  -It  waa  anaoancod  at  the  meeting  of  the  Ooandl  lail 

week  that  application  had  been  made  for  sanobon  to  •  futhor  loan 

of  Xf^.-'iOO  for  e\t*ni<ion»  to  niainn,  plant,  Ac. 

Bradford.— Tho  KUcti-icity  comiuitUe  of  Bndfiwd  Obatnber  of 
Trade  r^oit  thatlbiir  taava  drawn  19  a  nwrnocial  to  lha  OMpoca. 
tion  ElMtridty  oamudttoa  nqnwlixv  tho  adoptioa  of  a  iBdIog 
ncA\i-  of  eliaigaB  lor  aloetifa  l^hlingt  and  aaUng  thai,  inaload  of 
Kivinii  the  oontttUMrfkoe  lampa,  tho  committee  ahooU  aUow  a  amall 
di.Hcoimt. 

East  week  a  deputation  from  Uradford  (the  chairniMi  of  tho 
Electricity  committee.  .Md.  Ilobin»on),  .XM.  Frf  f.  ('oiim  illors 
Thoiua.t  and  Kngoraon,  ihc  City  electrical  rnj,'iiioer  and  imimgi  i 
(Mr.  A.  S.  llhickniaii),  and  tbe  Iramways  manager  (Mr.  .Spoticur) 
visited  i'ublin  for  ilio  parpoie  of  inapoeting  the  new  three- phoM 

plitol  eree!ed  there. 

Uradford  Corporation  are  about  to  expend  snme  £50,000  OC  iMOjOOO  in 
extending  and  impruvio^'  their  eicisUiig  electriaity  Worlu,  Which  Ii  on 

I  Hnliii'inuii  currcul  iiy-lerii.  The  chairman  of  the  Dublin  Liwhting  torn • 
niittei  .  C  .uneilli.'rJ-' Irwin;  and  the  tity  tleclrieal  engineer  ( Mr.  Mark 
liuddlel  cciiuluct'.d  the  deputation  over  the  FIrct-ftrect  dittrtbuting 
htati'ij).  the  rii;eoa  Hou^e  gcoeratin;;  Htntion,  and  ECTernl  ul  the  trans 
tiiet  Aub-slattoo*.  li  i»  repurltd  that  the  membera, who  bad  preri^^^ 


^iicd  tbowMin 


100*.  It  i»  repurltd  that  the  membera,  who  bad  preriou«ly 
Hi  at  NowaatUa-ea-TjrBa  aad  Eritb,  had  baan  ooBflniad 
hy  thuir  DaUte  trip  hi  their  dadafaM  to  adopt  Ibo  nna-pbaH  ^fatun  for 
lighting  and  power,  iaalaad  o(  making  a  forlbar  aslMilOQ  on  the  oon* 
tinnoa8.eonMt  aistara. 

Blltiih  Galaaa.'-At  GeorgetowD  tho  DamoiMii  Electric  Co, 
have  aopplied  current  eineo  1(MW,  and  there  waa  on  Oct.  :U  laht  (bo 
aquhalentoraBiCKWS  o.pw  huapo  eongaoted.  There  aco  1.100 
am  the  compan^'a  books, 
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The  I)oin«rivrft  Electric  Co  nli*o  own  10 mile*  of  c-lectric  tramway 
bnill  to  ih,  H|iti.  gnu^'e,  winch  huK  been  working  iiiiico  liKM). 

Tl)c  telephone  sy»teui  i*  in  the  ('■overmuenf.H  hftiids,  ami  there 
Wcr«  »l  (icl,  31  200  siilwcTibors. 

OhfllBM  (LoildoB).— An  iii<]uirv  )m«<  keen  hM  here  into  tlio 
iippliouliiin  of  the  Council  for  sanction  to  ii  loan  for  new  hatliv, 
inelmlins  1-2,600  for  independent  eltclric  lif»htit<'_'  pinnt, 

The  eonaaltini;  eni;tn«er  (Mr.  A.  G.  HANrv;.ij  -t.ilL-J  thst.  .a  his 
opinion,  It  would  pay  (ha  Coondl  to  Kvr.enttc  their  own  electric  current 
for  Ughting  the  iMthf  Mli  th«  Town  Hall. 

In  opponliim  to  ttia  view,  the  chief  engineer  of  the  CIMIk*  Bleetricit; 
Supply  Co.  ^Mr.  Pkbcv  Briu.)  said  his  company  were  the  larf^st  rate- 
pajem  in  tlie  parish,  and  tliey  nl>j«(ed  to  tlie  loan  on  the  ground  that  it 
would  bt  a  nf  public  iiioiwy.  Hi*  company  h»d  fiffr-rrtl  vfry  rfvon 

•hie  tcrni'^  for  u  jupiiiy  from  tb<iir  mains. 

On  the  basis  ol  an  annual  oonaiimptiua  of  20.000  units,  Mr.  iiitth^i.i. 
csUamtad  m  mning  •!  £76  >  ynr,  biit  wbniUad  that  that  tigm  wa« 
wilfc4  at  irilbmt  pnnidinf  Igr  d^prceteUoa 

CMklMlUr.— A  iMW  500  a.p.  ^MMmtiiiK  m>  wm  itarlad  on  tho 
1U^(uitt^^^^^M^M«M^liiM  is  tb*  cqnirBlgnt  of  ovgr  eOfiOO  6  c.p. 

IMmMM  fkM  WkfM' — Ueaan.  F.  ft  A.  P.  Bin,  IraiMi  rx. 

DMW  recently  suiumoncd  at  the  Si)nth-We»1ern  (l.<iiidijn)  I'olice 
Coon  by  two  of  their  1iriekla>'ers,  who  »<:>iicht  to  recover  etrtuin 
mtun  deducted  from  their  Wag«ii.  Tu  check  their  workmen  and 
to  .^eo  tlmt  they  were  in  daily  iiitt*nrhuic*»,  defeiulimts  instituted  ii 
BViteni  hv  which  eiirh  niAJ)  \vu»  reijuired  (lo  he  piwse'd  into  the  work.s 
I  t  ■  I  III  i.i  r.  idi-titiTied  l>v  ei  inniiber,  and  place  it  in  n  Ixix  for 
referttnee.  I  >.  frri  i mts  h<-ld  lh;it  eniploy.'s  who  netrlecled  these 
coiiditionx  fi  Mi  nil  ilnims  unless  they  i.p  i.ti'i  t hn iwelves  nt 
once  to  the  respuii»ible  olliciid.  It  was  not  dcnieil  tiiat  eoniplHin.-ints 
uctunlly  worked,  but.  as  they  Coiled  to  olwei  vi'  ihi'  rejjnlations,  jwiy- 
meut  wuit  withhold.  Thu  luugtsirate  ibouvjltt  it  uureaHouablu  to 
rtfoae  puy  iuent  wbea  work  waa  actnalb  wne,  and  bo  iiiaaio  an 
onitr  fur  payment  of  the  aimmnls  •iainiM,  a^tb  costa. 

lhntf«mUne.  Mr.  W.  D.  Sajrera.  of  Olaagow,  ha*  »tt)>ini!ted  a 
unUmiiiary  report  upoa  dectrieily  wipply.  imd  r«eouiiu«nda  tlie 
Coniieil  to  taka  oujiply  in  bulk  and  a«  as  duteibatan  dMiaaalves. 
Fiaih  tMfoliBtiaiiiB  are  lharofore  to  bo  opeoed  w^h  llk»  Klb  Blactrie 
Power  Co. 

Bui  .Bvnwt  Talley.— For  Nine  time  the  Council  bavole. n 

negotiatinn  with  two  eonipnnie.i  for  the  trannfrr  of  their  provi.flional 
electric  lighting oi>ler  Iwif.i,  tkiid  for  the  snpph  nf  electiicitv  in  the 
district,  but  it  hii.s  now  been  diwoM-rt<l  that  the  Couneii  cannot 
earry  out  tlii^  propooeil  trtin!«fer. 

The  Ikmrd  of  Tmic  lisve  pfT- rfil,  in  ntJer  to  r.*<ve  the  Council  a  further 
opportunity  of  c  i.ii4,;iini.' tli- 1'  ii.i-iiuin, '.i  .Irf.  -  .yoking  the  order  until 
>larch  ;tl  neit.  Tlie  eoiiimunicalion  also  referred  t«  the  au^ttxtcd 
•r  angemenl  with  the  Nocth  JletnpiiUiaa  Blectiiaal  Famr  lopp|*  Co.  to 
take  electricity  in  built,  and  the  board  ttated  that  they  ware  am  aware 
under  what  authority  the  company  oould  enter  into  such  arrangement. 
The  order  did  not  contiun  any  provision  which  would  enable  tli«  Oonneil 
to  transfer  nny  of  tlleir  powers,  duties  and  II;i":iiIit>  ;  thi-n  imdnr 

Aft«rdlscutsinK  the  situation  the  Couni:U.|>p  uiU  ii.  'h  -  ni  jien- 

dalioD  ol  the  Lighiioe  c^mntitiue,  the  ditinnan,  and  Cis  Itiwlen.  [ 
nonkfataoid  StoMeis  aa  a  nb<eeinaiitlca  lo  «ontii»M  the  negotiations 
«ilh  ffie  Noilh  HelnpalilaB  Od.  [ 

Q|yyti-'B<^]l«iDd  tba  already  «cutloff  eleetrletnuntmifB  nnd  elec  ' 
trie  lightiiiK  In  Cairo  and  Alexandria,  tbeveairaat  pmenlno  iinpor 
taut  aebeiiK-K  of  cK  ctric  (>ow<  r  trIln^^lni«aialnin  H^pt,  both  lighting 
and  power  plant!,  in  the  •iiher  ton  ns  <wbere  such  cxiet)  being  on 

n  quite  Hiiiall  scjile.  (inm  ik\ilopiiien|»,  however,  of  cleelricul 
entcrpriM:  umy  he  e\p<:ete4l  in  the  future  when  tliB  <!overnnient  is 
in  B  position  linnneinlly  to  turn  its  attention  lu  the  Unt  nietlmd  of 
supplying;  powi  r  to  the  ninnemns  pninpiiii;  slnlioiii',  whose  ccnno 
mical  wurkint;  fi.iins  an  impoitunt  item  in  the  pronpcrity  of  the 
country.  rruetieiill\ .  whiUi!\(  r  <  h  rli  icul  work  is  jjoinj;  on  in  K^vpt 
i»  being  run  icd  out  by  the  Sii  ineris  Si  Ikh  k<  rt  ro„  and  it  i%  poiiiti  d 
emt  by  a  ctirre^jKHident  tlmt  to  obtuin  a  sure  hiotin-;  in  Ku'vpt. 
Britlan  linnn  Inusi;  employ  iMpjible  iig<~nt6  well.ftii)iiiuiited  with 
French,  Itali'tn  nil' 1  Ai/.li.  -. 

Electricity  in  Uisinc.-.M  the  nurtinc  of  till'  Oiant  Mines  of 

Bhmkaia  (LU.)  on  Wedncedajr,  the  chairi.iMi  (Mr.  71. 1».  i:,.yU  i 
aaid  arraqgemanta  were  beini;  made  f»r  iNsninK  4.'i,(i<XJ  •^Imn.^  to 
pM>«lda  fond«ror(an)OUg other tfain{;<i:i  <'h'ctric  li^'lu  and  power  pbint. 

BlllIblil«U.-AMoall  exhibit  of  mudeut  s'  work  will  be  open  fri  i^ 
lip  to  l»ee.  HI,  between  10  a  in.  end  5  p.m.  nt  the  London  t  onnlv 
t'uuiicil  S<:har>l  of  llioto  Ki.i^inviMg  and  Lilliot;r!iph\ ,  Holl  court, 
I'leet  tlrtet.  London.  K.C. 

It  IS  aiiiioiinn  il  iluii.  a.'*  the  result  of  ni  ^MtiatioiiR  for  iidditioii;il 
•.p.-iLe  (It  the  f.i,-;..L-  i:\tiibiiion,  l!Ni.-..  Mr.  T.  Cop*.,  tlif  HrilHh 
(■oinin;ssioiier  (.iem  ri»l  for  the  1  Ixliibiliuii.  .'i4 .  <  iii-at  Towi  r  stri  i  t. 
I..oi)<lon,  l'..(' .  is  n' w  in  ii  p..silion  tu  receive  fiiither  applicatioiiH 
for  sparL-  for  till-  diHpl,'i\  of  miu  hiin  ry  ill  liiotloii. 

Fire  The  aiorcd  and  worfci«iiup  of  Measra.  Hunter  and  Jail., 
.!.<  tiui.l  .iijineeni,  Uieegow,  wtire  buml  gut  on  Wednesdav 
uturniii^. 


'      ;  >j.  I  r-     .ill.,  ivn  CO»»  Oi   wuw  uiwfc! 

eM.  feeder  pllbuti,  cabhia,  tie.,  cad 
d  rolling  aloefc  tU^Ota,  dtpot  boUfagi 
CL»-'>H.  lee.  7d..  engioeeie'  fen,  Ac, 


Olouceater.— The  chairman  of  the  Ttaaiw^  eomiuittee  [Mr.B. 
Fream)  i^vc  details  of  the  cost  of  tramway  eoaatrnetian  at  the 

lucetin."  uf  d\c  Crjqin-riiti.-in  on  Wr.lnf »day. 

Tt.i"l.   rMni.trlK.llon   i-Ofi    tv--  "i  i:.  1  -ij    'iJ..  IcM  CO»t  Ol  wood  block' 

(i6,IK>0^  ;  overhead    ci|<iipmen(.  feeder 
tl3,'.»i'>7  4d. ;    cars  and 

l'S.73(i.  provisiooal  order  £1 

£■>.<;».;.  119.  0<l.,  toola  and  mitccllaneous  expeusea  £3.401.  Ut.  Teial 
JCIOLOOU.  The  purchase  of  the  hone  tramwayi  oott  £-2fi.310,  Im 
X3.4t."  for  re  lali  s.  ITie  county  portion  cf  &.r  fy  tem  had  oo4 
£1«,1.V1.  li.i^.  M.,  ibe  giuMJ  l  itij  expendiluiii  of  tlie  cnLn-  u-iiliTt»kin(r 
being  iliii.O'M.  !».,  or  wiihto  about  £^0  ol  tiie  u^t.maie  madii  )>y  Mr. 
Fream  in  November,  11)03. 

Qosport. — Thf"  PTwtinn-  nf  the  power  honso  <in:l  !he  oomtructiail 
nf  die  penuani  !it  '.\..\  i  t  lliu  tlonpoit-l'ureh  im  ti  xiuwajf  ol  II* 
i'rovinciol  Trainwayn  t.  o.  are  npproitchinK  couipletion. 

Halifax.— In  the  omnibus  bill  of  tiie  Cor|Mliralj«a  power  is  sought 
to  borrow  £47,^  additional  for  elestric  tramwayi  and  £10,MM 
the  eleetrieity  department. 

HuddetBfleld.— Sanction  liaa  been  obtained  to  a  loan  at  fBMflO 
for  jjiviug  a  aupply  of  electrieit*  in  Ooloar.  A  epceial  M^em- 
mittee  baa  baen  appointed  lo  deal  with  tho  developoieat  of  nuilh'f 

power. 

Ilford.— A  proAt  of  over  £4,000  was  mndc  on  ilie  Council'il 
ways  la»t  yeur,  there  lM.nnf;.  with  £8,000  profit  prerioiu^ 
about  £7j|000  available  for  ilispoaal.    At  laal  week'a  Conndll 
in;;  Mr.  Bailey  propo<)ed  that  £2,000  be  de\*oled  to  relief  of  rate*. 

'rtii  t!)ntter  was  referred  to  the  Tramways  •^oTiniiitleo  for  report. 

India.-  Alu-rations  and  extensions  have  nceutly  l>e<^n  made  to  the 
Darjeeling  wiiter-iiower  electricity  works.  The  new  plant  tnetodt* 
a  2(JU  u.i<.  General  lllcctric  (Loiidou)  turbo-^uaeralor.  A  na* 
channel  for  oondnctiPR  watec  to  tha  tnrUnaa  hai  (according  to 
"Indian  Kngioeering,")  been  made  from  tho  Bamntra  Tham, 
croeainff  a  Rorjjo  on  a  auttpt-nsion  bml^e  made  up  of  the  old  iiiaterinl 
of  an  old  tolplier  line.  Supply  will  he  taken  from  a  new  tank  of 
«0,IKX)  cubic  fl.  eapaeilv,  so  that,  despite  the  large  aiuounl  of  sfili- 
inenl  always  found  in  hill  streams,  the  turbines  will  be  sure  ol  ft  clnin 
"iUpjilv.  .\»  there  will  be  no  additional  rnnnint;  charges,  il  is  aiiti- 
<  ij  ul.  l  that  tho  extra  capital  e.vpendilure  will  be  rfniunerative. 
especially  as  the  ?i  n  grtrdens  in  the  neifjhl'ntirhoo*!  are  likclvt"  driv* 
their  factories  I  v  i  ]<  .  u ..:  ii .  ilti,.  -  'U  ili  i  has  ftlreadv  ilccided  tii 
do  so.  There  ifs  imw  the  ej|iiivalen»  ot  .'..IXXJ  t<  c.p.  Ininp»  c©uik*1*J 
to  thii  inainA.  The  churije  for  current  is  4  annas  (4d.t  per  anit  tor 
li^htin^  iUid  2  auiio*  fur  power.  Thii  popnlatioa  of  tho  diltikl  tor 
which  the  OHiDieipality  hoM  a  lieeaee  ieaiMut  dOfiOO,  and  then  are 
Hi  preeent  TO  comumara  on  the  Itoofce  of  tlie  department. 

Japan.  Purine  the  tnriini  i.i.,.t;i)i  i>f  Di  i  ttn  Tokyo 
Kleetric  llailway  Co.  will  open  a  line  built  to  4ft.  6in.  gauge,  aJiJ 
consistioK  of  l,''!  miles  of  double  track,  for  wbieb  tba  goiMnuton 
were  Mesars.  Dick.  Kerr  &  Co.  The  lino  ia  OD  the  overhead  trolley 
ayatem,  witii  Taatibnb  Bin|;h!''deek  cara.  Tho  aarvioe  oonnneactt 
with  IHO  motor  eaia. 

The  Japanese  <iovernnient  own  the  telephone  system  throu;?hoHt 
.Tiipaii.  The  Kcrv  ice  has  been  ewtahli.-ihexi  since  iHiW.  There  «r* 
4.1  exchanges  in  iill,  eiiiplo>  iii<'  <>•'!  iiiiilo  and  'A'i  female  clerks,  and 
ll.''>  mule  and  female  opumtors.    Th<- number  of  subscriliers 

ttl  the  end  of  Novembi  r,  19C>4.  wiw  X>,^j'i.  The  telephone  depart' 
tuent  h;i8  'J..'!:!?  miles  of  bare  wire,  "itll  miles  uf  aerial  cable.  ItK*  ni'li'« 
of  underground  cable  and  nauls  of  sublimfiiip  enhle  employed 
in  the  service.  The  ehar;'i  t  i  -.nl.-cribL'ra  varr  ■  .  :in  .ihat  a<:cor<l 
ing  to  the  si/.e  of  the  town,  iramg  4H  yen  per  aiuuim  m  some  of  tho 
smaller  ti)Wii.>i  and  tifi  yen  in  Tokyo  and  Osrika.  the  middle  chanji' 
of  ol  Ytn  beiii^  made  iu  Vokohuiiia,  Kol>c,  Kyoto  aud  Na^oj*- 
The  caU  oflioe  fee  ie  5  sen  lor  a  eoovenation  not  oxeaaduiR  five 
nunnice.  with  an  additional  5  «en  for  each  addUional  Ave  minnic* 
convi  rxiition  within  town  limits  nnd  10  sen  for  five  minutes*  con- 
versutiun  to  siibscribci  s  rnilsidelhe  townaren,  with  10  son  additional 
for  each  live  ininutea'  further  conversation.  The  charge  for  inter- 
nrban  eotnmnnication  np  to  a  diattuiee  of  ri  (12'.'>  miles)  is  'JO  «  " 
per  five  minutes'  oonveraation,  np  to  *4i  ri  (02-5  milea)  25  sen,  oiia 
for  eaeh  ri  beyond  W  1  sen  per  five  mltratea'  Bonveraition. 

StafitMI<«t*lltMMl.''Londoo  United  Tcattwajs  (Ltd.),  ban 
notified  the  Coundl  that  they  will  abortly  eommenea  eooatiuctuv 

tramways  iu  the  district. 

Laaeaatar.-  The  Tramways  committee  arc  eoMtdeiing  lb* 
mMaiion  of  the  adaption  of  it  pareala  system  on  the  numicipal 
eleetrio  tramways. 

Leeda.  Tin-  work  of  ciuntnicltn'::  the  Kirkstall  to  Horsferlit 
tiftiiiw.-iy  route  hiis  Iti  n  e<nuiii>  n(-i  <1,  and  the  line,  which  is  estiiualed 
to  coHt  about  f.i.'.,(XK),  will,  il  is  evpi  eled.  be  finished  nejtt  snouner* 

Leicaattf.--  Till'  (Moby  i-o,id  elion  <if  lltn  Corpuralion  eWtri* 
tiaiiiWaya,  open- <l  lus*  l  liirrsduv.  jiriielirnlh  completer  the  sclifn'^'i 
coiiiinttiiiciUuin  now  beiiitf  esial>iiaiie<l  witii  all  parts  of  the  town. 
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Loatol  OwMte  Qaima.— A  r«port  o(  the  HighwHv*  eoaiiidttM 
pMuttted  to  the  CcMUieil  Utt  week  ileftU  tw  follown  with  th«  mbfM-t 

of  the  ponnlniptiiin  r»f  triiiii»)(\ in  Ar^'Ii  M  iiv mud,  ITiLrbt^tc,  K. : — 
Tlu'  Cni;iicil.  un  Mm  ,1.  i  ijed  to  a-lupt  tlio  ovt  rhead  Irollr; 

^jettm  for  the  tntnwayit  aioug  Atubwaj  rumd,  betw^t-ii  the  Art^hwky 
nMrn  and  tba  eoanty  tKiundM'jr  dtt  HiKhitata  Arobwaj  which,  when  con- 
alnMted,  wltl  fortn  pixi  of  k  throogh  rooUi  to  Finchley  sad  WheUton«. 
Tbeeonimilt<«ar»  in  communication  with  MUdlasex  Coauty  CoaDBilwilh 
kvi««  to  eoDiF  trmporsirT  fiiraDgeineiit  being  made  for  workiDKlheltDM  in 
ooDOcclion  with  the  MiiJill«  y<  i!  lintit  ntilwaji,  pendirif;  tl;i«  t«enin«triie- 
tlon  of  the  [loilioii  uf  tin-  r:>unr  il'ii  i;Xot1h»rn)  tT»«nwiij  !<  miH  whii  h  the 
ArabwdiX''"*^  '■■>**  ^  ooDoecied  ultimntdv.  Thi  local  aothoritv 
oooeMMd  ill  tUa  iiiUlv,(bliBi|leo  Boraiigb  Connoill  has  intianled  that 
H  il  piwpand,  ralqrol  to  'eartafai  oonditioni.  to  give  ila  eonaent  (required 
^jr  in.  n  of  the  Kleetrical  Power  Act  to  the  u»c  of  orerli««d  eierlrie 
tnatioD  Ml  the  line*. 

nia  eQii]|iiitt<«  racoumMndMl  that  plana,  Ac.,  ba  aubmitlad  for 
tha  IdfaiRtoa  Oonwil'i  appnval,  and  thia  iru  aiiMd  to. 

Loadoa  Oouty  Oonocil  THumnya— Esperiiii<>ntA  nrp  to  (h- 
ninde  on  the  Tootint;  tout*-  withftVOof-cOTeredMrOin.  N-iiHin  hcii^ht 
Ihim  thoM>  ouiplo^'cil  on  othC'r  roilttn  «>  a*  to  pirrinit  of  the  c  irn 
paii&ing  un(I(>r  lh«  rnilwAv  btHdci'*  «t  CUpliAiii  knit  Hnlliniu.  An 
alternative  HoUilion  uf  the  difTicnlty  ~vi/..  tho  misioK  of  the  bridt;i<s 
— i«  tob«  reported  upon  aburtl.v  b>  tbu  Hi|;hwHvii  c;uinuiitl«<.>. 

Malta.— On  Sept.  30  then-  waa  the  eqnivalont  of  18,^300  8  c.p. 
lainpH  (including  3'J  iLf.  for  motm)  cminecl<.-d  to  tho  Cuvrrniucnt's 
eli'ctricitv  undcrtstkin?  I.iri  consitincrs  conncetci.  A  •in  spuiult  i;» 
infonns  utt  that  iiK  aiul  i^ent  lamps  and  siuall  :uIim^-m.  fanv.  .. 
for  nhip  work,  bells  imd  telcphont's,  are  in  fnii  lU  ii.iuui  in  Multii. 

Military  EBtiMCrlaf.—"  The  Times  "  M;i-.c^  tr.at  i>  i-.^  n  elec- 
trical school  on  n  considerable  scalu  is  b«in<;  built  in  connection  with 
the  School  of  .Military  Knginecring  at  Chathaiu. 

MnnicilMl  Talrahailf.— On  Wednesday  tho  Hull  Teleplinne 
nommitlAo  inatractcaUlo niana«er  (Mr.  T.  Holme)  t<:i  prepare  npcei- 
flration«  for  incrt-nsinF:  llii>  number  of  lines  in  the  dty  from  8,000  to 
8,1)00.    I>irc>-t  inti'r-cuiuniuhirutinn  ha^  lieen  aiblhliahad  wUh  IIm 

Nifiiinrtl  Tclvphotie  Co.'s  Kyittctii  at  HeMle. 

New  Zoalaad.-  Tho  municipal  iiutlioritii'H  of  (lore  (OutKo)  linve 
fri  cuDiiUmers  connected  to  tUfir  elwtiit'if  v  ••npptv  tini?i  rimkiuc  out 
of  tt  population  of  Jt.tHKi.     l'\-v  li.  niiunl  f>,r  o'iir^  nl  jiisiiii,  .! 

extensions  to  the  works,  and  iIilm.-  extensions  were  opened  recently. 
Electric  power  is  now  ua«d  far  pam|lllg  ill  MMtloetkui  «lth  th« 
tuwn  water  supply. 

At  Cbriatchnreb  the  )rtuiiripal  Tramway  Itnnrd  will  op«^n  an 
elcctlia  tramway  service  in  April  nr-\t,  eonhiniing  of  81  iiiil«s  of 
■ingle  Md  4  milea  of  double  track  on  ii  4  ft.  ttin.  ipuige.  Tho  wholoof 
the  tiMtallAtimt  hwn  been  carried  out  by  the  Now  XeolMid  KivelrloAl 
ConMinetiun  Co.  Vc-tibub-  doubie-deck  C«ri«  will  \m-  iixi-d,  HI  niotiii  K, 
■even  locotnolivcif  and  60  trailcra  beinfl  fniployed  at  tlic  xlitrt. 

Since  IHOO  Stratford  (N./.l  hon  been  HUpplied  with  electric  cur- 
Ircnt  by  the  Slratfurd  Klectric  Supply  ("i>..  and  lher«  lire  now  iVt 
coTTJinurr*!  nn  tin  ttiains.  The  idternnlort  eiiipliiyed  are  each  driven 
b\  t«ni  luri.mi  -  ii.'l  work  in  parallel. 

\V«Uii)t;ton  liaci  been  siipplieil  since  iHftl  with  electric  current  by 
the  City  of  Wellington  Klectric  Ijislit  A  I'ower  Co.,  which  now  liaji 
S,MHI  consnuiers  on  its  books,  There  in  the  eijiiivalent  of  i»4,(KX) 
8  c.p.  lamp*  connectod,  ineludiiiff  fiOH  h.p.  in  tnotors.  H0O  W  c.p. 
inenndeaoent*  and  8S  t^amp.  area  are  emplojred  in  the  public  U^\\i- 
ing.  The  charge  for  eanent  is  Hd.  and  6d.  per  unit  for  lightiog  and 
Sd.  for  power. 

Tlie  kicjit  Mitlinri'li"<  of  Nc«v  I'lyiiiouth  luive  recently  let  n 
eontract  to  i)i<  lii  >h  (  >.  fur  the  electric  light  of  tiie  town. 

At  Inglewuod  (Tarnnaki)  a  tliree-phaae  ulani  ie  beinserectod  to 
light  Uie  town  by  a  local  eompany,  01  whidi  Mr.  W.  E. Itlehwdaain 
is  the  managing  director. 

The  town  of  Te  An-lii  ■  A  i.v.liHi.L  j  li  i^  |uat  let  acontract  to  Messrs. 
StennrS  k  V'fnn.  of  .\ ii'-kliin  i,  ti:  li^lu  Hit  town  !>v  electncity. 

Tlu'  lI;i\WTii  (\:iiiL!\  l'l<i  tr;c  (  II  ,  whii  h  i  i iiiiiniiict-il  .tuppty  in 
He{/lv!tiOi'r  livul  tu  n  pi>pul»li>>!i  111  i.uik),  liiid  iUiLiuty  M  cnnsiimers 
and  is  supplying  current  to  Hawera  (dii^tant  fi\  tnites  fnuu  the 
generatiug  •tatiou},  Nuruianby  ('iji,  Skaittwa  (H)  and  Manaia  (7 
miiaa).  The  atiaeta  of  Uawena  are  lighted  by  60  Wc.p.  incan- 
dweanta  fl«m  amiael  to  annrlae  at  a  oliar;;o  of  tH,  0».  <td.  |>er  lamp 
per  annum. 

The  Auckland  Electric Tniinwiiys  Co.  have  now85  mileaof  tnini 
ways  working  4ft.  f(Un.  gauge.  These  linesi  were  recuiistnicted 
from  horse  traction  to  the  overheoil  »ysli-in,  the  electrical  enuip- 
ment  Iwinf;  r/irrir-.I  out  by  Meaera,  J.  <i.  While  &  Co,  Three  t^pes 
i>f  |>KSM  iii^t  r  rur^  lire  ii!«id— (I)  doaed  eara,  fi)  cotnbiaatiaii CMta, 
and  \'^)  'I'  lutili'  ■.lei'kers. 

A  c  II  r.  siiuiMleiil  iiifuriiLS  us  llmt  no  (inn  in  New  /ralftii  l  1,^ 
H  I>.  C4i|>)>er  wire.  And  that  wluitever  is  re<iuire<I  14  ubliiined  from 
home,  except  siiiiUl  ^ntitica  whkh  are  bougiit  in  Anatralia  at 

Is.  Id.  per  pound. 

Newtioay.  — I'rcliininorv  arrant?)  menls  have  been  made  for  the 
erection  of  electricity  works  in  Uim  town  oud  m^utiotious  fur  the 
pnwhaae  of  a  lite  are  in  an  advanaed  etate. 


OldJiam.-  An  in^iuiry  ma  held  here  Wt  we«k  into  tho  applies 
lion  of  th«  Corporation  tO  bonOW  (148.114  for  electricity  siiptkly 
extensions.  A  period  of  AO  yeant  was  asked  for  tho  loan,  to  wfiieh 
there  woe  aoiiie  opposition. 

The  IxKKKCToB  (Mr.  H.  linm  Hooper)  inlimab"!  thu',  a^  a  very  large 
portion  of  the  amoant  axkivi  fnr  was  for  expeDdiCure  uliii  h  liurl  lUready 
been  inourred,  Ite  would  rn|uite  detailed  jtarlicnlars  as  tn  how  the  expense 
hadbtantaieaiMdaadlhaaaaiaiilsJarit.  Ha  aaw  (hat  an  extra  £11,898 
had  been  inenrred  ea  the  Oweniilir  elation,  f  S,9>7  en  entia  roote*  and 
£I7.|M4  on  main!!  Then  there  was  an  application  for  the  anticipated 
t  xponfictiir.'  lor  ihi-  next  throe  years  of  £15,000,  t;;iO0  for  tooU  at  Oreen- 
hiti  station  and  £SSO  tor  Urienhill  itnw't  Rfist  ami  he  loolc  it  that 
neither  of  (he  last  two  iteiiiB  had  been  r  xivr.rji  H. 

The  B<iRoi-ua  Electbi>:.ii.  EKoiNKEii  (Mr.  S.  Wilmolt  Xewington;  said 
that  only  a  small  portion  of  the  £15,(100  had  been  expended  on  mains 

The  Town  ('ij;kk  (Mr.  J.  Armttroflg)  supplied  Hgntes  showing  the 
asseU  and  liabilities  of  the  Corporation  to  March  8j  last,  whichahoweda 
■unitus  of  over  £1.000,000 

The  IsnTrT<iR  •  On  what  vnUtp  are  your  asstts  bated  ? 

The  T.  i  V  Cm  i.k  ;  Tbr  nttunl  outlay.  He  proeeeded  to  give  iitali»tic« 
of  (he  r«|nii  |>roijre«i^  iitade  uy  the  electricity  undertaking.  There  was 
no  charge  on  the  rates,  bat,  on  the  eentrary,  there  had  been  a  contribu- 
tion mode  to  the  rates. 

la  r.-)'i,v  tn  v.f  insptctor.  Mr  AnnrtfoaB  nil  that  tbey  had  »  depreeia* 
ii  Ti  iin'niir.i.  iin.i  Mr.  Ncwingtoo  alao  aaH  no  pbitt  had  bean. aoaypid. 
i  bey  had  had  the  meters  repaired 

The  TowM  CutHs  said  that  in  IKO.;  they  inpplied  84>,OO0  nnitJ.  and  that 
the  ODtput  had  now  risen  to  over  three  millions.  The  number  of  e^n- 
KnmoTS  bad  increased  from  55  in  1H!I5  to  C7G  last  year,  and  llie  nonibcr 
r  (  H  c  p.  lamp*  connecteil  had  increased  from  n.OOO  to  tH.tNN)  laet  year. 
The  total  length  of  diitribullng  maina  laid  waa  orar  StjOOO  }da.  £11,000 
was  the  amount  over-cip«ndcd  at  Grtaaihllla  and  the  amoimt  pMvIuiialy 
tanctlonod  was  t'l.5'i.00O.  Ss.  lOd 

The  IsHPECToB  said  then  the;  had  exceeded  the  estimates  at  Oreenhill 
works  by  £11, '.KIH.  There  had  been  a  saving  uf  1 1 .000  on  enttineering, 
but  tliere  ha<l  been  r^.  t  :  in  arellileeturaJ  work  of  £0.477  in 
additions  of  i5,H4H. 

A  ratepayer  referrrJ  to  tli"  laree  amonnt  which  wm  being  paid  tii  the 
clerk  of  works,  who  :<lill  rt  nui^i^rHl   ii  thou^th  the  work  was  tinisliod. 

Another  latepeyer  ijueslioned  an  item  amounliiig  to  £5t>5,  and  asked 
whether  it  mw  rlnht  that  the  ea«t  of  pholegraphe.  souve niia,  da.,  wliioh 
were  ineioded,  eiiontd  eome  oet  of  the  Cot  potation  fond*  7  A  emaider* 
able  cum  had  lieeB  npcoded  on  pictures  of  certain  ^nlleoMB.  There 
had  alHo  been  a  imriMr  of  Rold  watches,  silver  brooches  and  other expen- 
five  things  given  away,  and  h>-  KonlH  likf  I:)  know  wlitrc  the  money  was 
eoming  from. 

The  iNsrEi'ToR  said  those  matters  were  entirely  now  to  him,  aud  be 
would  want  deuils.  There  wrre,  in  tM,  eo  laanjdetaiia  rt<|ulred  whieh 
eould  not  be  mipplied  ufThaiid,  that  it  would  be  neeesRaiy  lu  adjourn 
the  ini)iiiry. 

Mr  ItavNF  (on  bohsK  of  the  Master  Cotton  Spinners'  and  Kntrineering 
A=5cdiiti<:.n-!i  iTniarkod  iipnn  thi-  ^li-vn.-c  of  any  proviBion  for  Heprecia* 
lii'iL.  ^niM  i-ititrnilcil  OiuL  tliii  rati-iinyprs  could  nut  know  tht  ir  tlimncial 
l«uKiti<iii  if  depreciation  waa  not  taken  Into  aeoount.  After  30  years'  weer 
and  tear  macmmiy  waa  nolaagDedaanawiand  S  |K-r  cent.  waMsalba 
too  much  depmelaiian  to  allow  far  thai.  Itaiisbt  be  arirtted  Outl  tlie 
Corporation  were  paying  Interent  on  loans  and  also  providing  a  iiinklnM 
fund,  and  there  would  bono  delHeciation,  but  the  loans  were  tu  be  repaid 
nnt  within  til..'  lift  f'f  tht  iii.-»c»;'rifry  There  was  another  objection  to  the 
■ami  Mi  l  tl.ui  '.n  that  3J  ptr  octit  in'erest  was  now  being  paid  by  tbe 
Co{pu»ttuii.   .1^  yas  <iu{tl  meant  £l,ti(^0 per  year,  or  another  Id.  rale. 

Mr.  J.  n.ii>ii,  chairman  o(  MeMn.  Plett  VfOi..  Oldham,  laid  hit  firai 
were  the  Urgext  ratepayen  la  Oldham,  paying  £8,000  yearly.  The 
eagineering  bode  was  a  very  imporlaot  one  to  Oldham,  and  u|ioii  il  the 
pepnlafon  laxKely  depended.  'Diey  objected  becanne  the  expenditure  wan 
beinf;  oarriivl  ton  far,  nnil  Imi!  a  pruijujiclal  effect  upon  tbe  cnginocring 
In  UikVry  I;  ua;  tianlly  pii!i.iib;,i  ui  give  an  accurate  idea  of  the  position 
of  tbe  undeitikina  without  aoaonnling  for  deprecinlloti.  The  sliareholdera 
of  a  aomny  anuld  oaU  wpea  iha  bewdof  directors  to  giTeaB  acooimtoi 
their  deioM,  but  it      dlffmai  wKh  the  ratepayer. 

Mr  S.  iit;<  Ki.rr  (Messrs.  Buckley  A  Taylor,  Ltd.,  engineers)  said  he 
had  been  a  member  of  the  Corporation  (or  many  years.  They  were  not 
doing  justice  to  theraetfheu  in  allowing  tlia  I'jpf  nditnr^  to  continue, 
particularly  in  nv'iini  lo  ulituiiiLni,'  money  without  knuvintr  "lial  it  was 
for.  On  the  questiim  of  depreciation  b«  thought  this  ^ould  be  taken  into 

Hr.sl  Travia,  elee-piendent  «l  the  Oldhaai  Ifaaler  Cotton  Spinners' 
Aamciation,  Mr.  Jones,  repreienting  the  Lanoaahiia  and  Yorkahire 
Hailway  Co.  and  Mr.  Owen,  of  tbe  Oldham,  Alhton  A  Olllda  Oridge  and 

Great  Central  Kailwav  f'n  ,  also  uiijoclcd. 

The  ix'^i'KCToiia-.'KJd  iio'.'  the  c  .  rpoiati<>n  had  obtained  tMueywilhoHt 
the  luuictiott  of  the  I.i0cal  tioveriiment  Uoard. 

ThaBeaomn  AcrovxTMiT:  Bievcrdralt. 

Haa  Oie  ItitaMat  bean  paid  and  the  ilnUng  fond  been  met  T— Yea. 
jon  mean  after  paying  tho  overdraft '.'  No. 

The  I  -  Hi-EcTuK  remarked  that  tlie  Corporation  had  borrowed  and  bad 
l>&iij  uui'n  fU.  httt  had  tnaile  nn  prrx  tsion  for  ainking  fond  or  depfecialioo 
iif  ihr  wnrk.:  III!  nhii'h  mk  Ii  itii  ii-i  •' I pendituie  bal  hMtt  iatunMi 

1  tn'  in-iniiy  wa-  jnlj&urinjd  siuo  die. 

PaaAin».  — A  company  Iiim  been  fstnblislied  nt  rimaiiia,  but 
leyiilcic-d  Hi  .Ntw  Jcruey,  with  a  capital  of  l'40,0t>l>,  the  object 
being  to  erect  a  generating  atatfcm  to  aup|dy  the  rity  wiUi  eloetric 
lijjht  aud  power,  oud  Ut  uiaaafiictara  and  eupply  ice,  wbiob  ie  an 
imfortant  mminwdiiy. 
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VMrith. — An  itir]iiiry  wiui  holil  Koro  lant  woi  k  into  the  aiifilieil- 
tion  of  nutrict  Council  to  borrow  XO.OOO  for  electricity  •oppljr. 
Tin  ■   A  '  ■  »<>mo  opposition  In-  ratt'pnyon. 

P«rth.  — Cii  WtilMe«il»y  the  Ekctrloity  eouiiiiitioo  u'Cfivi-J  from 
the  SoCi'Clur>°  fur  84*011^1(1  i<jiiiction  tu  a  louii  forfprovidirii;  culilitioiuil 
phuit  nt  the  cleclricily  works  to  supply  cn6r>;y  to  tlu'  projectod 
ductric  traiiiwnj*. 

Plymouth.  ■  Sonu-  tiiii«  ii^'o  tho  Coitticil  ^rriiiited  piTiiiinsioti  to 
tho  Xaliorial  Ti'lcphuiio  Co.  to  pUico  ita  vviren  umlorijrounil,  hut 
Ktiptilntcd  lh«t  ill  the  event  of  the  company  reiliirin^  its  chursen  in 
otlwT  towns  of  similar  or  larRi  r  si^e  it  <<hoiilil  cmiccli'  tho  Bi.mc 
privilpjjt"  to  Its  I'lyinoutli  hiib§iTilM>rs.  Il^iocnily  th>'  compmiy  ha-i 
(It  is  alloRt'J)  made  cunoessiionH  tn  snbsrrihtT^  in  ■<niiie  of  the  liir-^e 
towns,  which  I'lymcmtb  Coipoiatii'n  i-l.^inH  to  hrxvo  the  ei&<'t  of 
KiviDKMiclitowiu  batter  term*  than  ihiv«o  which  I'lymuiith  enjoys, 
and  they  have  reqnetted  the  coinpniiy  to  phtce  riymouth  lab- 
seribor*  on  an  Mjiiality.  Th<'  eoiiipnny  'Ictiy  that  tin-  coaoeHioni 
^rantuil  to  other  towiiK  have  reduced  the  chan;l.<^t  ui  th(H6  plaCM 
behtv  th«  njrmouth  tariff.   Comtpondonca  is  proceediag. 

PmH*.— Tlie  CtRiaeil  btm  decided  to  withhold  their  eoment  t«  » 
propel  of  ft  eamgnay  t»  eombnict » Itghi  nilwujp  Iwtwoen  Itearne- 
inoiiili  and  Swaaagit  triddi  woold  enwe  iho  mtntneo  to  Poole 
Uurbonr  ovor  a  conveyor  ttispcnsion  hri(1<^. 

Popttr  (LoBdm>).— Mr.  1).  M.  Muolcml  (chief  uaistiuit  electrical 

enjlincer)  in  to  be  grantctl  flO.  \ih.  for  extra  nerviees  rendered 
dtiriilf;  the  period  the  posit  of  l>oro«i){h  electrical  engineer  «  as  vacant. 

Cuiuplunle  bavo  been  matlo  of  the  Belgian  cement  snpplkd  to 
the  electricity  dopurtincnt,  and  Engilah  cement  is  to  he  mi^ied  in 

fiitiir<'. 

Presentations.— Tlie  >^U\X  of  tin-  elrctri<'ity  department  of  tho 
Woolwich  Korniiirli  Coinieil  recently  presantcd  a  gold  albert  to  Mr. 
.1.  J.  liightfuot  prior  to  his  prcqent  appaiatnicnt  with  tJioConnt.T  of 

fjiindon  Klertri"  Snrpiv  C,>. 

Scrt't.-Mi  ;i,r  lloi  1^ ,  ^•■iin  i  r  i'u missioned  otliocr  ofllie  Cliehu^ 
ford  deia»;liti)ent  of  ikv  i.li  ciricnl  Kn^inetTS  Volunteerx,  rceenily 
retired  from  ttio  eerriee,  and  Inat  weelt  a  fiinsweil  iniokinK  concert 
waa  given  ia  his  honour,  when  lio  was  presented  with  a  »Uver 
cigMctte  eace  and  nwtch  box  and  a  gold-UMnntad  deantte  bolder 
in  silvw  case.  ItcspunUiug  to  the  toast  of  his  hssMi,  Ifr.  Book  said 
thu  clnec  ho  had  keen  in  ehar^  ol  tho  deta^ment  It  liad  douUed 
iti  nomlNn,  and  ha  Iwliaved  was  now  the  stnung^  outside  London. 

BflAtaC  9t  nUflMtt  UlM^Tho  Katioma  Tolephono  Co.'s 
■niMcrifaers'  IhieB  in  liondon  were  aiseieed  at  no  leas  than  JC8O,O0O 

at  tho  last  valuation,  while  the  lines  of  the  Pout  Oflicc  .■•erviee  mike 
no  eoiitribution  to  local  rates.  In  a  eiiciilar  jiiKt  i>»iicd  by  London 
Conntjr  Counoil  in  view  of  the  fortlicoming  quioqaennial  n valuation 
ol  praperty  in  London,  the  Conncil  snggiMta  tbikt  this  la  itkaqnitabte. 

]tllo4a»ia.— The  Buluwayo  Waterworks  Co.,  ownen  of  the  elcc- 
tridlv  wottcs  at  Buluwa^ra,  have  supplied  electric  current  linee  IW^, 
And  nnvc  now  the  e<|i)ivn1ent  of  i:i,<)ut>  H  <'.p.  himpa  oonnccted  to 
their  iiiiiina.  There  are  fiOO  con«Uliiein,  and  the  xiipply  is  Atom  Over- 
head conductors.  Tlie  price  per  kllow.itt-hoiir  fur  current  in  2s. 
Tliere  ii»  M  yel  no  power  ■••upply  nvailablo  from  these  works. 

The  Cioverniiicnt  of  Southern  lUioileiiiu  J»n  ih'  tcJi  i  inph  sybtein 
in  that  part  of  the  world,  which  comprises  'i.'l'i  ii  li  -  I  wire  and 
2,7'iH  poleK.  The  charf;e  for  the  inlanil  service  is  id.  per  wonl,  with 
n  niiniinuiu  of  l». 

Tl  e  (iovcmiiieut  of  Soullicrn  llhodecia  also  own  tho  telephone 
Ker\'ice,  which  is  worked  from  8aii»bury.  Hioro  ore  n<iw  five 
exchojigea,  and  at  Nor,  tO  there  were  UOO  aulweiibor*  at  a  charge 
of  £1%  12*.  per  nnnnm  for  a  Mmico  uotexeeadint  1  ndle  di^tuncr 
from  the  uchango.  The  eaU  offleo  Ico  it  Od.  FcumIm  uo  employed 
axdnaivaly  u  ojjmlora. 

BlAlwr.— An  intere«tini;  report  by  Mr.  W.  V,  Johnson  oo  tho 
fiilijpct  of  rnbher  cultivation,  e^portu,"  Ac,  from  the  Gold  Coastand 
Hierre  Leone  hint  recently  l>een  issned  The  report  bIiowb  that  since 
1K8I),  when  the  I'lrxt  Hhipiiienli!  of  rubber  from  tho  (iold  Coast  were 
huole.  the  incronKe  in  values  of  tliip  cemniodity  has  ran<;ed  from  tl 
in  \K^2  to  i.'i.'N'i.TJil  uterliny  in  IMW,  tlie  value  of  iIub  exported 
pr.iilui  e  in  I'.itC!  Uin:;  tl'.>«,."rtX). 

From  Sierre  Leone  tlic  exports  of  rubber  hiive  ili-cri'ftned  since 
IS'.lli  to  a  very  lnr;.'e  extent,  the  V4lue»  in  ISDH  U-iiig  tT'.'.lW  eoui- 
pare.l  with  t^'.'i.'-'S  in  lllt'M.  It  ii  ilr^ed  lliiit  Kuropean  capital  e.iii 
a!  II      r  -  tlie  rui»!>er  indii.iliy  of  Su  rra  Leone  from  an  e:irly  death. 

theiiiaid. — Tite  lr»fUe  r«a.'eipt8  of  the  Curporaiion  traiiiwaya  for 
tiie  p  ist  >oar  anioanted  to  £3SS,930.  afainst  e3M,7Ai,  17s.  lOd. 
Ia.it  year. 

It  is  reported  that  the  electrlo  light  depitrtroent  rrci  neil  dtuiui^ 
the  prvsent  year  applications  for  enrrent  for  moton  lo  the  exicMt  of 

1,1'»0  II. 1-. 

Ship  Lightlnf  Ojntracta.— U  hi  aauouiu  jj  ih^t  Mu^rit.  W.  ('. 
Uartin  k  Co.,  of  (ibk?igow  and  J<ondon,  have  secured  the  oonir>i>~i 
for  tho  olsctrie  lightiriK  of  tho  M>  now  steniners  building  for  pax 
acnj^er  traffic  on  the  Thamea  for  the  London  County  Council.  Tho 
Ann  have  also  seowed  a  aontnct  for  the  ligfaLiuK  of  n  possangtr 


steamer  building  for  the  General  Steam  Kari^ation  Co.,  and  for  the 
liKhlin<;  of  two  steamers  buildin;;  for  Messrs, Charlea  Berried  Son. 
A  further  order  ha.s  boon  placed  for  fomr  sleameN  Voilding  for  the 

I>anii<h  ISusHian  Steamahip  Oo. 

The  now  .\lUn  lino  turbine  Hlemnor  '•  Virginian  i*  supplied  with 
electric  lighting  pUiit  and  in  also  litte'l  with  Marconi  wireless 
toloRraph  appnmlui>. 

Show  Uthtiag.— The  electric  lighliii:;  of  th  ■  Autnm  jVile  Kxhi- 
hition  at  Olynipia  (Lundonl  will  ejmprne  over  l<t:1  2,(>r)">  e.p,  are 
liimp^  anil  '3<),(HIU  incandascenl  l  imp-i  for  slaud  lij^iliti;;,  .V::. 

South  AfriCK. — At  Pietermirit:>bar^  the  Natal  Oavernment 

liailwavi;  I)epartiiient  h.ivo  .suppliei!  «li-.lric  eiinent  Hiiice  M.iy, 
|!XI,'l,  and  at  I'.'c.  HI,  11*1(4,  tln'  eipiivalent  H  c.p.  I;xinp  erinnfi'tions 
numbered  a,(IOI1,  ineliidin-;  IHti  ii  f  f  •  u  run.  T'  •  works  wenj 
established  tn  liliiet  the  re.pliremiiU  <<{  llr  r.ii!'.i  i;.  .  ■><ii  tie-  .si^iNiee 
li  salwen  extended  to  Govertiiueiil  lloti»«  nlid  to  the  P. W.O.  yard, 
 '  >  from  the  power  station,  whei*  a  number  of  maehiac  tools 

are  dnvi'ii  electrically. 

At  Kruger^dorp  tho  Lancaster  Gold  ^lintii^  Co.  are  anpplying 
enrrent  to  thteo  uiiuea  agi^'regating  UOt)  u.v.  in  motofs,  besides  a 
coniiidcrahls  Bghtifiig  load.  The  chacgo  for  oomnt  for  ligltting  u 
Od.  per  kilowatt'hoorand  H>d  for  power.  A  eorreopimdent  notifies ns 
that  enclose<l  switches  for  under),'rotind  work  are  a  bii;  demand,  but  it 
ie  found  diHicult  tn  obtain  any  »wit«h  which  will  stand  tho  rou);h 
usage  of  the  mines.  What  in  required,  he  urgd,  i*  a  switch  so  luad? 
that  contrtrts  can  be  easily  refitted  and  in  a  damp  proof  ca-'C.  Tin 
working  parts  of  such  nwitchcs  ai  are  obtaimtblu  on  the  >ipol  are  not 
made  slnxii;  enouj^h. 

On  Nov.  "2.  I'JiJt,  .Marit/burg  uiunicipality  opened  the  tramway* 
which  have  been  cjnslriicted  on  a  Ah.  Hjin.  gauge.  f  ia  one 

mile  of  double  track  anil  six  luilei  of  -tini^le  track  im  the  overhead 
system.  Six  motor  cars  are  already  on  tho  i*orvice  and  Hix  further 
arc  on  order.  Current  for  the  Irainwayg  ia  takeu  from  the  Corpora* 
tifin'seleetricity  deportment. 

.\t  Dniban.  whore  the  «upply  of  aloetrieoainnt  has  been  given 
since  .\iii!Ui«l,  )K97,  there  are  now  2^1  OOBSmnera  on  the  Corpora- 
tion's book».  Of  thiMiu  2,4  tl  take  eiumnt  for  lighting  and  MO  for 
power.  The  total  plant  at  Durban  in  101,l]06  8  c.p.  lamp!!.,  lurl  :J  .to 
is  the  equivalent  of  lM|.flMB  c.p.  coimect«<d,  including  l.'il  '  ii  i:  m 
tnoluri!.  There  is  no  gas  Bupply  at  Durban,  and  the  charge  for 
cirrtt,".  for  lighting  ia  Md.  per  unit  leis  I'l  per  cent,  above  iOO  units 
and  for  power  iJil.  per  unit,  pins  X'-l  ppr  horse  power  per  annum. 

At  Kimbeiley  the  Do  Ik-erx  Ciinsi>lidate<l  Minen  (l.td.l,  who  have 
supplied  enrrent  since  .Noveinlier,  ISCKt,  h*ve  the  <Mpnvalent  of  'i;!.lX)t) 
W  e.p.  l«inp«*  connected  out  of  n  tolnl  plant  capacity  of  KKMKW. 
Thero  ia  no  jjas  in  this  dmlrict,  and  tho  charge  for  eurreiil  tar 
lighting  6il.  and  for  power  8d.  per  unit.  Thoro  are  COOcotkauiuera 
on  the  eotiipaiiy's  books. 

S9QthaDd-im-8sa.— Li't  week  tho  C.miicil  dcL-idel  to  invite 
tenders  for  the  erection  of  a  refuse  destructor  and  to  apply  fur 
s^inctioil  to  Ii  loan  of  X°lf),tX)U. 

Spain,  -  The  projected  electric  railway  between  .Malaga  and 
Velez-Mal.iga,  which  bus  been  under  consideration  for  xolue  time 
past,  appears  to  Ix-  on  the  ove  of  realisation.  The  capital  will,  it  U 
staled,  be  ehielly  Canadian  and  Itelgiaii,  and  the  active  work  of  con- 
i-lnittion  is  about  to  commenced.  Thi:  line  will  bp  chiellv  u«ed 
for  freijjht  tradn  .  I  ut  i  [  :i  mi;  ,  r  ^urvice  will  also  be  run.  lli'  r 
electric  lino  Si;  t'uiii,  a  atmul  iuivli  ;tO  Iiulcs  south. west  ol  Mul  i^a, 
is,  it  \ii  ..t.ii  I  I.  iiIh,  .  contemplated  by  the  ««nie  group  of  proraotors, 

I'leelntiiy  supply  has  been  available  at  lieasain  (Qnipuzco-i) 
since  September  Inst,  the  mains  being  overhead  bare  copper.  TIlO 
power  hou»e  ia  situate  Okiu.  frotu  the  uiotn  swiU;hb»nrd.  Tho 
I  > '  :ving  stntion  M  ritoald  ia  tho  ntomiTO  waggon  x^-orks  of  th« 
^o<■,  Kkp«.  de  Coaatnoeioo  Uotalieaa-Beacatn.  VVater  power  plant 
is  employed  in  the  generation  of  current. 

Recently  one  of  tiic  chiefs  of  the  Spanish  Telegraph  DcpartnunI 
retired  by  age  litniti  wilh  ft  •atitfoctorsr  penaion  mm  in  a  oontitto 
spirit.   Tho  ofn«ial  itiued  a  valedictory  addroM  to  his  dtatnaaid 

stalT  in  w  hich  the  following  appeared  ;  — 

On  the  termination  of  my  ollicial  life  I  bid  farewell  to  my  chi<if«,  C3m- 
[wmicnR  ami  sulxnlu  rn  »sl,iii>;  them  tu  ixeuie  the  fault...  I  may  have  coin- 
iDiltcd  durinir  mycarcer.nnd  1  oUer  my«elf  uneoiiditionnlly  tu  one  anil  all. 
Many  hard  wordn  liave  l<et<n  a:iid  of  Spani'^h  itox'sinUKQl  othoislat 
bill  it  cunni  t  now  untliuilly  be  ni^'ed  .ij^  iinst  them  ihatthoyan 
nut  fully  e^l;;Ili^nnt  nl  thi-ii  shoi li  iiniiii>;><. 

Bteun  Snparheating  Apparatua.  Maiuifacturer<i  in  th»  l'nit«d 

Sialts  of  >teutii  superiieatiii;;  ci|:,paiatn9  recently  leijuc'ted  the 
Dt  partment  uf  Cummuce  ,an,l  Labour  to  obtain  pxrticulars  relating 
t»,  the  iifie  of  ^teaiii  s,-.],,. i luMtiii;:  appiiriUiis  in  Lurope,  and  tie-'ii 
pari lenlars  have  now  been  prepirtd  iiinl  u  sunim  iry  isaucd.  '1  he 
*cope  of  the  Dep.iniiient's  in,(ihrie-<  is  slmwn  by  the  follawing 
interrogalorien  und  iniitructiiiii!! ;  — 

1.  Are  there  now  in  force  any  rd&trictioai  or  icgaU'.iuns  niKaf  lit  g  (be 
inalaUatkmoi  oparatien  ol  slaam,  aiiperhaating  sppaTatusf  If  ao,  sand 
oofiaablf|toeariMit 
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3.  Aro  tbcro  no«  in  force  uij  MllilAtiou  or  icfolatioat  KfirfitIC 
the  ia^lAllation  or  operation  o{  ilaan  anparlmlhig  sppantU  DUMie 

wholly  or  In  part  of  cast  iron  ; 

3.  Do  such  reatrictioiii!  or  regulations,  if  exii'ling,  refer  to  stoam  ^  i.;  r 
heating  &pp4ratu^  oporatnl  in  connoL-tion  with  the  gases  frt>iii  fael  huml 
ander  boilem.  or  op«rat«<I  with  their  own  furnacea  i 
lU'plicii  tutbeso  uii«;rroKtttorits«  cri'  rcrtivcd  from  Austria,  (m^muhiiv, 
^nchiding  Pratlili  Aavarin  an>l  Snxuny ),  It«ly,   Nnru-ny  nn'il 
8wiedien,Mldllwr'nitedKins<l<<ni,  and  mavlK.'  sununariiKil  lis  iiii<k'r: 

AiDlri-i  -  rrncfmlly  no  n  ic"'*''""'- 

'^•/■)iiiiHr/.--I'riijsiB  l'<ira  as  <  f  the  Impfilnl  Industrial  CnJe  applies 
Mid  I'ara.  :i  o(  lh«<>rnrral  folic"  I  c^iie  alao  ti  vi  ri''''<-'Jl»'"  application 
to  lllii^  |K>lnt    Thiv  latter  para,  i*  a.-,  fallows 

"  ll  uu»i  be  iMMille  lvi<hutofl  »t<inlltltv^aLsr!iof  cvmbuitioo  trom  the 
MMrlimtinif  d«i*jca,  «fe(t  mhm  It  te  loMtad  ia  on*  ot  th«  flaai  o(  the 
boner.  It  mml  b«  pMaiUe  to  •lint  off  the  ite«ai  anppty  from  tbe  a  npitr- 
heatisr.  .  .  .  Whfn  it  is  tahe  feare  )  that  oonden^od  watf^r  may  <  ilU-cS 
in  a  ii<i|irrheatcr  tbua  closed  and  cut  out  of  a<"liou.  the  <!viip  ini'.i  m  of 
which  may  pr  vl-irc  dnnKi-tuux  t<n"i<  n  vrhitn  the  i<nperh«iit«r  i,','ti 
It"U  jlit  iut"  ip'-r  Liii  !i,  tho  .HUp'jr!i>  .n  r  n  ist  l>«  provided  Witli  n  -'.-  .ii:! 
aaft>t7  rntvt!  and,  at  its  ioveni  part,  with  a  di^barge  valve  for  the  o$Cdp<; 
plwNtur,  .  .  .  Alidi«iwlaraoiili«Uwf  (Im  wHkb««(  tlWMiMr- 
haaltr  uitiBl,  ro  for  u  prMtleable,  be  wifbln  rcMh  of  Ibe  iiremui.  Tueie 
prfoautiona  haviiif;  bu!n  fulrllU'd,  nn  objri^liim  i»  ruixed  to  the  u^o  of 
ca£t  iron  HU|i<'rhrat<'r!i  in  hoiUr  rooms.  " 

/(,ir.>r/fi.— The  f!*'"eral  r*tfiilalionFi  rf);arding  steam  h!)ilcra  apply  to 
!<teaim  supcrhcntinR  in  Uavaria,  hat  it  point-d  out  that  the  A^^ixixtiun 
of  Uerniau  Engine',  d<.-lt'Kate»  k  iiieiuh«T  to  iu\t^<ti(;«t«  new  inventions, 
and  reocnti/.  Dr.  t>tto  Uamer  «M  depated  t*  esMainc  dWereiit 
tjrpe^  of  r<t«Mn  baattnff  appwiidu,  and  li  bMliw  has  reoenU^  been 
|>iihlisbeil  un  the  Hubjrct. 

.S'.i.r.iiry.  Ilcrr  ^fo^(^•nal^■in  in  l'.l.>2  pulili^hfd  a  work  on  the  !kw 
pov'Tniiitj  Eieani  boilfr.s  in  Suv<»ny-  «nd  liiix  i»  tli*;  huok  of  rc-frn'nce  u^-e^f 
by  the  (lovt  rntnrnl  iiflicial',  in  »ii  liamU  tli«^  n  tfuhitn'ii  of  the  instal- 
lation of  iitcuin  piwcr  rt'>t»  Tlieae  nrtit-iuU-  have,  uniirr  the  .Saxon  laws. 
•  wide  discretion  in  controllin);  intt kllations  of  ^toam  lupcrheatin).,'  plont 
ill  Bkxony.  where  the  u^e  of  i-iiHt  iron  is  prohiliit  .'1  in  all  builrr  pnrt>^ 
exposed  to  tire.  Thu  ri'itiilnlioiix  ini^tmh:  luitiiiiration  to  the  pnUc«  autho- 
ritita  that  boiWrx  or  i^imiiar  plant  is  to  br  ercc'.ed,  thu  oitr  to  wbich  such 
plant  ii  to  be  applivd,  the  clnH<i  of  cn^.ne.  particulars  of  the  teal.i  1 1 
which  the  boiler  has  been  ^ubjevtcd  and  the  claiE  of  faol  that  i^  to  be 
used.  A  Gne  up  to  3()<)ni.  iii  tmiio^fd  UfKW  pcriona  creeling  an  iadu«trial 
lilaDt  without  lic«nc<>.    The  rri;iilations  are  tah«rv>ir>r  \eij  elrillgeot  aUo. 

/tafy.  In  this  coontry  there  arc  no  legal  rcHthctiiraaflr  KgalltttolMi 
ncarding  the  ^iVHtaHation  and  narking  of  t^toam  Bii|wthaaitill|{  ep^WklU 
for  marine  1  ut  !,<r  plants  crttblishrd  on  land  arUDlelOol  thelimrol 
I'ublic  Safety,  t-^xti.  appllc*,  ani!  h  «<  fnllowfi : 

"Tbe  lue  of  caiit  iron  and  of  ftxKi  copper  i»  prohibited  for  the  portions 
MipOMil  to  the  fire,  exception  bein).'  nnic  of  c)p)i>r  tubing  of  le..>i  than 
hHm.  (S'ltm.)  In  diameter. 

"It  B  not  pemiitt<^d  to  un-  canlinir;  <>r  brns<  platrs  (or  part  <  •  xpo'^ed  to 
the  fire,  exr<'ptin|{  tabea  of  br»«n  of  Ics*  than  l»:;m.  (3  Itin.  in  diameter, 
aiiii  t<:r  n,jilvrs  of  a  special  character,  -jcli  ns  n»aY  I'  ■  d'^^ii^natei  l>j  the 
IftW.  In  thiidats  arc  the  miiltitiibiilar  inexplojsibk  bjLlciii  of  lJ.>llevil|.!, 
FieMtAdMoek  AWiloox.  BlrlnmolWr,  X). 

"The  one  of  exsi  mntnt  is  p^rmii'.r  I  for  the  Ueani  dome.  boiUr  h«adR, 
roinbolc  lid,  mul  c^lh'otjrn.  eoon  omiserl  Mil  einiUar  ■WMttlllt,  aadi  ai 
in  nut  surrounded  by  the  wiill  and  ia  not  toochwl  bf  the  flMi  aiMl  whpae 
di^tmptr-r  f"  n-^!  alj  Ar  TH'  tn  ^■J7  *>in. :  " 

I  'll  ■'i''>.  ^  .1  Im  Norway  no  pcrnirMi'Til  r«>,'iilationa  regArdirc 
tlic  iiiittallatioM  or  operation  oi  tteam  boating  app«ratusext«t,  wp^rvision 
«f  aneb  pbula  being  Ml  to  tba  poKoa  anthoriliea,  l»  iriiaa  drawing*  and 
tpedflcationa  el  all  intended  iasiatlaUons  of  ibli  character  mast  lw  sab- 
Rutted  for  approval  before  th«  work  i.i  ln-nun.  The  work  of  |wrio<lical 
inspection  of  stirh  plant  i*  alio  carric^d  out  by  the  police  dcpailment.  In 
Sweden  thire  are  no  rei;ulat  ons  ri'^arding  steam  suporbeatiDK  apparataa, 
but  factory  inapectora  appointed  by  tbe  aovernment  have  hill  wntiol  4nw 
the  iiuitaUatioD  of  all  hiKh-pre.'i.'-urv!  steam  appamtua 

The  report  conclndr  a  with  a  brief  review  of  the  repnlntions  obtain, 
ing  in  the  I  nited  Kini^doni  ami  the  chief  ciijimr-i  r  of  ill  l.oadnn 
('<j«iity  Conncil ;  {'Si  Uoib  r  .V.siiiraiire  Co. ;  (M?  Miiiieli<  *ter  Slcani 
l\on<'  Aa-to*iat)on  and  I  r  I.IomIs  (for  marine  worki  lm\e  cuii- 
trii  i.ii.il  their  vieVks  oil  the  .  1  i  i. 

Timber  for  Te!ecraph  Poles.— .\  r.  p  ,ii  lias  l.im  inn.  nn  rl  t.. 

itie  New  Zenlaiiil  (iem  iul  .\r.M  iMlil\  CDniiiiiiinj;  ulisei  viUioti.-  of  l1ic 
lele(?rnidi  in.«i>ccLor.'<  m  iKiil  oiintiy  «illi  ii'i;iiii|  in  iKc  .lnr:»hiiil\ 
of  Ni  ,1    /   iliinl  tiiiilicr«  fur  p  ili'*.    Tlic  f.\j  tiinh'rs 

wbieli  have  llu-  hii-lK^t  iiienls  in  iIm;)  n -[ivct  Jir<'  tolara  nod  -=iht'r 
pine,  but  the  l.icl  that  the  latter  is  oljlaiimbli-  in  no  k>iit;<r  |p!i_''l;s 
than  20{k  reudi-rs  it  k&a  nst  ful  than  tbo  foriiior.  itil«l  nil  llui.^-^ 
tttkan  into  eonsideratton  tha  puatal  teipaisnh  ttrpaitUMbl  ot  Hew 
Zeaknd  grres  the  preference  to  totara.anil  tliia  timbpris  now  bcinir 
allBoet  exclunivelv  ii-.i  ,l  f„r  tli^'  pi  ifvoae  in  Kcw  Zenlnn  V  tin  life  ci 
a  pole  of  thi.i  tiiui)f-i-  hi  inj;  I'v'i.nled  n  hi)|d>  .'•i  iu>  in  tiie 

|{ionn4.  U  i«  found,  howov«r,  lUal  lutaro  ie  a  weak  tiiiib«r  for 
•tntiii'ieiietiog,  Mid»  unices  very  Iwge,  ia  liable  to  anap  in  »  g»)o 
of  vind. 

Tlieatre  Lighting.  —Tbe  contract  for  the  doirtric  ligfhltng  inalal- 

Intion  at  tho  new  Lvcmm  The.ilre.  I.'mdoii,  W'.C.  lm«  lic?e«  CMtiod 
out  by  the  National  I'ilectric  Coit!>lrt|pt)Oi!  I".  There  are  OVOF SiOOO 

ligMaiitDd  the  ixtnni,  wbich  ato  of  n  hi^hlj,-  artistic  obaimMortWtrd 


aiippliod  by  the  General  Klectric  Co,    Meiwrs.  Bolton,  Fane  &  Co. 
Biipplicd  tho  oriioiuenbal  braH-i  nixi  ironwork. 
NT,       Bolton,  Fano  ic  Co.  lutra  Jnat  completed  on  elaolrifi  lixht- 

in.:  i!>-.t:iliiuion  at  the  Surrey  Theatre,  LoiMOB,  BJi ,  wiura  afraat 

H,x)(n)  li){ht.i  nre  employed. 
Teletrapb  Eaterpriao  in  Spain.— It  is  anticipated  that  tho 

Spaniah  (loveniiuoilt  will  dtiriii'T  IWi  Hv  a  submarine  telegraph 
cable  between  Itarcelon  i,  r,\l:nn  ikiiil  Mulnm  H.ili  ii.  ■  J'-lnnds",  the 
lieeesBary  expenditure  linsuii;  |irni,liil   !  ,!-  iii  ilu-  (•■-'"cral 

e-Jtiiiiate*.  which  hax-e.  tu  ■,m  \ ,  r,  m  i  i  i  li  •  iipi'i  . i ,  ,>  1  ij;,  ihe  t'ortea. 
It  ia  aiiid  that  the  Italenrie  Ihlunden!  nre  keen  Oii  the  project. 

Tonyrefail.— The  electneit.v  worils  of  the  local  etoeino  light 

eoiiipany  wen'  i>p<'iied  on  Tncad«y. 

Weit  Hartlepool  — \n  inquiry  waii  held  here  last  week  into  ihe 
application  of  the  Council  for  perniis.aion  to  born^w,  among  other 
.simi.-i,  £l;l.K4il  fur  eleetrie  lighting  extenstwi.'*. 

The  Town  Cl-'ik  (Mr.  IIiown  Stviisoji)  Mud  Ibt  loan  was  rei|uired 
owing  to  the  Estimated  number  of  consomere  being  largely  exoeeded« 
cui rt lit  Wing  now  supplied  t ]  the  eq jivalent  of  SS.OTn Sep.  lamps, eoai> 
pared  willi  •<  ;!■"■(»  tm-ip^  in  I'lnO.  .\flf!r  pxpna  all  ehar(.'ei  and  MtNtyiUft 
inatalmcnl  of  I'lnn  p^l.  ".'n'  •.  li.ii  ir,'  [i[iiin  di,,  nili'^  w.ii  oi^f  £SM^  KIM 
tbcy  ex|M«ted  that  there  would  ahortfy  be  no  char({a  at  all. 

The  ohairman  of  the  Eleetrie  LiBBtiog  eainiultaa(Aidt  ICicrABLuiK) 
^ixtei  that  sine*  the  workii  vare  opaaed  there  bad  been  an  inereaaing 
demand  for  current  The  total  amount  eanctioned  for  electric  llriitinnto 
the  end  of  Man'h  wa^  ii'i'J.M^,  and  the  expi^nditiire  to  date  wu'S  £n,1M, 
of  which  f'ifilii  h:i  I  been  repaid  Xt.SOO  iv.t*  h,:fnir  ailed  for  in 
anticipal 'HI  <  i  (.iim^'  n  ,[uirementB. 

rriit»-t  wlut  made  ou  bcliaU  oi  the  local  ratepayerx'  asw>cialioii  agaiiMt 
the  Council  spendiflg  ■MMf  iO  MMklOf  fbftt  aWMMflMd* 

The  Inspector  (Mr.  H.  K.  HoniM)  caid  tber*  vka  no  dotibt  the  Loea) 

trovernment  Hoard  uojKted  to  loana  being  exfendod  hctorc  functioned, 
and  they  alau  objected  to  exoefls  loana. 

WMtallff^-flWk— The  new  inariae  drive  and  eBplauodfl  to  be 
•ippood  in  JaniiiKsr'wo  to  be  Ughlod  by  olaetrid  ane  hmpi. 

Workhonw  Iil^iUlff.-^OnBaltirk  Gaardiaiia  bava  appliad  far 
Mtnction  to  a  losn  of  14,000  for  Ml  clocliie  Ughtiiif  idatallatloa  at 
tho  workboiiMk   


TRADE  NOTES  AND  NOTICES. 

TBNDBBS  INYITfiD. 

The  Otiiirdiaiifl  of  Whilvrkttptl  (I»ndun)  I'nion  invite  tender*  tot 

the  electric  lit'htiiiij  of  seclion  2  of  the  intinunry.  Speciriefttiottii 
from  the  clerk  (Mr.  F.J.  Tootell  .  and  technical  iiiformatiuii  froui 
the  i-onmiltiiiK  enjfitu  ers  (the  I'lcctricol  Stiiiid.ar*)i/in(,',  Testing  and 
TniiiiinR  Inatitiiliini),  S  and  10,  Cliariiij,'  l'ro«s  road,  W.C.  Tenders 
t»  the  (iinirdinns'  Olliceit,  71.  Vnllnnce  road,  N,K.,  by  noon  .Ian.  Ill, 
Spo  also  ndvi  rtiscment. 

J"hiitinrilriinj  Municipal  Cuniiril  iiiv  ile  tenders  for  Viirtiolei)  rails, 
tishplat'"*,  mi'.'ht  steel  (,oiaid  rail«,  bolts,  nuts.  co:«eli  scrcw»,  and 
ili);;^(iik<n.  S(M'cifi<' itiims,  »V''.,  may  \>c  B«-ii  after  I'ec.  ;St)at  tho 
■  dliee-i  of  the  consult iiig  engiiiet  ra  i  Messrs.  Mordoy  A  l>iiwbarn), 
s-J,  \  ieturi.i  St.,  WestiniiHter.  S.W  ,  to  whom  tenders  by  noon 
.tail.  'i>':    Jji  e  also  ad\ erli<enieiit. 

The  MniiicipiU  Council  uf  Julianiicjilturg  i»  prepurvd  to  reccivo 

tenders  lor  100  elocirtc  tnuucan.  I  wo  eleetde  water  eara,  onifi-eon 

travelling  crane,  one  eteelrie  car  intvener  and  varioiw  wothehop 
toola,  ineioding  erection  at  .lohnniietiburt',  to  Kpecificalion  No.  10  of 
the conanlting engineers  iMcsars.  Mordey&  i>awbani,  t:<'2,  Victoria- 
stn>el,  London,  S.\V.>.  The  i>p«citication  may  be  seen  after  .lati,  7 
at  tile  ('(mncil's  oflicea,  ,lahannesbur^'.  and  at  Mcasrx  Mortley  & 
Divvbftm'si  office-^,  where  tenders  arc  to  be  sent  by  March  0.  8*0 
)il»u  ndvertiiieliicnt. 

The  Directors  of  the  (lira!  UVsffrn  liailivay  Co.  invito  tondcre 
for  the  !4)ipiily  and  delivery  of  the  {oUow^ing  material  reiiuirud  in 
eotincclion  with  the  electrical  etpiipmont  of  tin  If  inmn  rfinith  and 
City  liailway,  iVc. :  Steel  cunduetur  nui-,  rr.,,i  h-.i-a  .iinl  aIi  ,  ]  iiiiipg 
:in(i  ftisteiiin^-'  ;  porcelain  in>(iikitint;  KUpport>>  and  tUcir  tiutenmgs 
for  coinluctor  rails ;  copper  bonds,  inxulatt'd  cable  coniiectiona, 
cable  terminals,  bonding  pruMiC!»  aud  iM;«:«ii»UriL'S  fur  COUUecliug  up 
eonne,tor  rails.  Tendeia  10  tba  Secretary,  VaddinKhm  Station, 
I..,iuion,  \V..  b>  Jan.  ii. 

The  I'ireitors  of  the  S  'uUi  l,'<"  f  oi  /-.'//.•.•.'ri.  Siij>i>!i/  Ci^rim.  :IJJ.] 
invite  leiidtrs  for  supply  aud  trtctiou  ul  llicir  work*,  ilmguworth. 
ro  id,  Longhbonmgb  Juactioa,  London,  S.K.,  of  one  3Mkw.  atcam 
altamatgir  and jnpe  connoetiom  aod  aandiy  inm  work.  Teuden  to 
the  eemtary  (Mr.  il.  H.  Uoyor},  by  noon  Jan.  10. 

Tba  PaUio  Heoltli  eommittce  of  Betfatt  Cor|ionti<in  lavila  lender* 
ibr  mvply  at>d  erection  nt  the  new  infectioua  diaaaaas  lioapital, 
PnTd,vainim,  of  steam  boileni,  kc. ;  heatioK  Of  pilvilionB  Mia  ad- 
ministrative bloek  ;  oteotiio  light  inatallation,  indnding  engino, 
dy  imnioi>,  .Vc.  ticnden  to  the  town  elork  (Sir  Somml  Ubok)  11 
a.m.  Jon.  la. 
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Briitlford  Guitrdianij  itiiiuiie  t«n«k'rs  by  ima.  1<>  (or  cioctrical 
engineers'  work  in  two  new  hospitals. 

S/iirkjiitrf  Corporation  re^juirc  tenders  by  Jjin.  0  for  supply  of 
tUit)  h'irdvr  train  mils,  tie  bars,  fi<))i  plaU>!i  and  anchor  punts. 

Th»  ili'lmjiolitiin  A'tflitmn  lii'iinl  ri>(|uiro  tendirs  by  10  a.m., 
Jan.  4,  for  tlie  installation  of  tire  alarms  nt  Norlliern  HospiUil. 

The  Socii-tf'>  f« 'jn'mlp  iIps  Tramways  <!"  MjhW  I  f  d  l'^pagne 
h:ivi  iiiri'lc  ;i]i|ilio;itii;n  f^r  i  i-uiim  ■■^inii  I'm  :it:  rli'i-lr:i'  tramway  in 
Maiirui  to  extinul  the  t\i»lin(j  .Nortiiyrn  .Vi.Hir4>J  lisuiiwuvii.  Tioid<Ti» 
will  be  adjudicntod  on  I'ub.  liii,  should  any  otTi-r  reach  the  Spanish 
(Jnvernnifnt  ninre  favoiirubk-  tiiiin  that  from  tht-  Socii't>''  Cn'iuTalo. 
The"  ''i.nlri.l  1 1  n,  1  :tf  ■' of  1 'tic.  I'l  i  i  ut  i;ii'4  further  particular!*. 

Funiiftr  tcniiers  are  al»o  iuviUil  for  ii  10  jours'  coiiefs'»ion  for  the 
«lMtric  ligbtingof  f /amnWa,  8|MkiD,  which  will  bo  adjudicated  on 
Jm.  88.  Thn  "Madrid  0»?:cltt'"  of  n»f.  24  cuntain><  furllier 
futieulars. 

TENDEBS  RECEIVED  AND  AOOBPTBD. 

King<ilon-on. Thames  Council  received  five  tenders  for  the  supply 
of  i  mile  of  hiKh-tension  nniKnired  ojiWi-.  ntnl  that  ol'  Sienitn") 
Xrothcrs  k  Co,  was  nccirtiil  a  tlTl  i'li.  tender  of  \V.  T. 
Hon!ey'»i  Co.  was  accepted  tor  i  im'.  ct  iiupere  .ind  \  mile  of 
211  riif-trt      in-service  cable  at  \\\'>. 

I  ot  tlt  Corp  ji  :\lion  hiwo  't.-rH.j.iJ^il  tiiii  UMiiier  of  the  T.  Hilfi  Stoel 
^\,)^ks  f.ii  su|-[ils  i,f  h:,ij  i,.;,^  of  nii-cl  r»ili«  >il  t.'i.  1*.  (>d.  a  ton.  The 
cuuirni  c  (.1  lU'  ii»»>  l,0*Xlliw.  lurbo-ullornitlurK  hii.  been 

let  to  the  liritifsli  riri.iKon-lIoii^ston  Co. 

WinMliuritt,  Hollick  ii.  Co.  have  secured  k  coDtract  for  the  supply 
of  M  «teetrie  eiWM  at  th»  Smihand  Catporalkm's  losdHif  jner 

tot  jC415a 

Dutry  and  District  .loint  Hospital  Itoords  linvc  iicor-ptMl  the  lendi  r 
of  Mr.  K.  Hslliwell  for  wiring  tlio  veraiidiih  at  Ihi  I'lorcncjj 
NiKhlin;;ate  llospilnt 

£sutur  Corporolion  liave  .vceplvU  Uio  (vuder  of  Hod|{6ii  liiui?. 
lor  tha  oquipitMit  of  the  worlnhoii  ai  iht  im»  elMtiricity  worto  for 

SfadM'On-Trent  Cmurdians  have  act'opted  the  tender  of  Teeton  A 
Meadows forelcetric  lighting  oxtciisinnsiittlieworkhouiical  ilU'tl.  l^i.". 

Suuthatupton  I'jducatiori  c 'iinuitt- <-  iiui-  :i  i  >  )>ted  the  tandcr  of 
SlmtdiiTii  4c  Davis  for  wiring  I'oriHWoo*!  Sciinol  at  i'lTii. 

BUI1IIJ9M  HOfflOB. 

^fcn'rii.  J.  T.  >f nyfitid  luid  T.  ChunpncM  (tarading  m  J.  T.  May- 
fii'ld  Co  ),  el-  rtrical  engineen.  AS  and  RRA,rannon-*treet,  London. 
£.C  ,  hav*  dismlved  parlnerihip.    I  >,  i  :    I    Mr,  M ajrfieU. 

UQOIDATIONS.  jtc 

The  (fross  liabilities  of  the  Motor  MaDiifacturing  Cn.  'f.t^l  i  i  . 
£n,  \ir<.  IK...  fi.1,.  of  which  ill.Oftl.  W*.  lOd.  .are  expected  to  rrt.il.. 
with  n\:  i"<u\\i  I'l  1  surplus  in  ai<«ct4  of  l'2H,77ii.  A^.  Kdl.  ref;ar<li( 
sliarehuldcrii,  a  delicienoy  ot  i'l2.4.'>.').  Uti.  '2d,  is  ilisclooed. 

CtniuM  against  the  Khyl  ami  I'rcjitatvn  Light  Uailwav  Co.  il.td.) 
must  b«  aent  bjr  l''«b.  4  to  .Mr.  \i.  Wsbb,  46,  Queen  Vicloria-»(re«t, 
LoihIob,  E.C.   


Bleetlie  FittiOga  for  Bale.— Afe.<sr».  .T.  C.  Stutler  k  Co.,  Corn- 
wall. buildings,  Birmingham,  are  offering  for  siilo  a  large  stock  of 
Ailmiralty,  I'OJtt  (Klice  and  other  standard  palturii  laniphohler», 
c<iilinif  rtiWK,  toiiihlcr  switches,  Ac.,  all  suitable  for  220.  volt  circuits. 

Si-i'  u.lM-rti  J.jllli.'lll. 

Old  P.O.  Stom  Sale.— Tenders  are  invited  for  tile  purchase  of 
about  AM  tons  of  gutta-percha,  75  tons  of  cnppor,  a  quantity  of 
other  luetaL),  gultA-porclia-coVereil  copper  w  in-,  tools,  lamp  tops.  .Vc. 
Fonoflot  tender  frotnContniMer of  Stores  departmonl,  G.I'.o.,  17  11), 
Bedlbid-itncti  Laoden,  W.C,  Tenders  by  10  a.m.  Jan.  1h. 

VMBiMtttt  batory  in  i'entunville  (U.CXXI  super,  ft.)  is 

to  be  lei.  ApplieatfoiU  to  Mr.  H.  Holme,  472  4,  Caledonian-rond, 
IXmdon,  N.    S«'c  advertisement. 

HUllai'S  "Preu  Gaide."  -We  have  so  regularly  commended 
this  exeeUent  gvide  lo  the  wwJd'a  Preaa  that  in  ftoknosvle.li;ins  the 
leeeipt  of  the  !htad  ammal  ienie  wo  ta?e  iiulo  lo  adil,  vwvui  that, 
•o  nr  as  we  have  been  able  to  check  the  entttee,  we  find  the  book 
hM  been  brou'^dit  thoroughly  up  to  dale.  It  ia  certainljr  the  beat 
nhillinssworth  of  thi^  class  of  Uteratan  mbtiahed.  Wllinjr'a 
•  I'ress  Guide.  •  for  I'.Mjo,  ia  obtainaUo  at  185,  SHnmd,  W.C. 
and  162,  I'lccudilly,  W,,  LondoOi 

Catalogue*,  <tc.-,\  new  ebeet  Um  of  E.P.S.  moling  celb  U  ju^t 
inued,  inclii.lmg  parUcubi*  of  the  "  Epbco  '  4.v(rit  ifnflioil  eeU. 

Beanmnuu  I  .imiied,  of  Brinkswuv,  Stockport,  havo  rrody  a  now 
cauilo^iio  of  •  Itspid  "ptmpi  for  all  dewriftiaaa  of  work.  The  llai 
i.i  CHpc<'ially  Htrong  ill  eeotnfqgal  paisp*. 

Oalesdan,  Diatie«,ftc.-  ThealwayB.welcoioedcelipad.ealeitdar 
and  memoranda  (nu<'rlea\xd  Molting)  which  it  aeilt  Ont  by  Ibo 
Electrical  I'ower  Satorage  Co.,  4,  Oreat  Winebeateralmet,  [Modon, 


K.C  ,  ia  to  hanil,  ami  contains  all  the  useful  iVauiieii  uf  lU  pre- 
decesiiijrx.  There  con  be  no  better  fo.in  of  advertisement  for  the 
E.r.S.  Couipau.>'s  luanufacture*,  (or  the  pad  ha»  the  particular 
merit  of  keeping  the  coBBpany'e  gooda  before  the  ueer  dazing  the 
whole  year. 

The  Ilart  Accumulator  Co.,  Marshgad'  Intie,  Stratford, tioodon.  R.. 
aliM)  lend  out  auaefut  blotting  (xtd,  of  which  w«  btvo  to  acknowledge 
ri'ceiptof  aoopy. 

An  excellent  aae  ha»  U'cu  uuulu  of  Wiiitokor's  vVluiatiack  for 
190&  by  the  Ifaitieh  EUectrie  Tranaioniwr  Co.,  of  Hityei,  MUdlaara, 
from  wlioin  we  hax-e  to  aeknowlad^  the  reoeipl  of  a  eOfy  of  Uiia 
nsefid  puhlicatinn  handsomely  bound  and  contahlkHt  iUnatnttiona 
ao'l  partieuUn  of  the  company's  uianufactWWi  IM  a  lie!  of  the 
numerous  electricity  uodeitahinga  and  others  to  wbom  Britudi 
electric  trarisformere  have  been  eupplled. 

Messrs.  \V.  T.  Olover  k  Co.  for  the  third  year  i.ssue  a  tear-off 
shecil  almanack,  which  combines  the  instructive  with  the  nscful.  A 
number  of  examples  of  Cockney  wit  li  li>  Mr.  l>ooley  are  inter- 
sperwd  w  ith  u  number  of  excellent  portraitx  of  station  engineers  and 
illustrations  of  cable  laying  and  other  work  incidentitl  to  electrical 
enginc^?^inp.  Messrs.  <il.>ver'«  own  poet  hiiK  been  .>n  tlio  war  path 
too.  Altogether  the  (ilover  calfcdar  for  I'.tO'i  is  ecjual  to  any  of  its 
predecessors. 

Mes.'ira.  .lolm  Kriov  &  Co..  of  210.  Upper  Tiiames-streel,  Londo', 
K.C.,  forwaiil  a  neat  hanging  pad  calendar,  upon  which  is  illus- 
irjid-il  a  few  of  the  iulinilu  variety  of  engineers'  tools,  contractors' 
pIai  5 .  ;ind  other  goods  snpplif  I  li  ,  ;  i.i  lirm. 

With  tlie  ^oaxon's  coniplnncnts  .Mi'^^rs,  Doruian  &  Suiith  are 
•ending  oai  a  smoker's  cotnpAiiion  oa  an  adTorthnns  deriec^  which 
the  smoker,  at  any  rate,  will  find  UiiofnI. 

Bxporta  of  Electrical  Apparatas  and  Mateiial.— The  follow* 
ing  list  givoi  official  particulars  of  tlte  exportit  of  iirilii>h  maau- 
faciured  eiaetrieal  ifpKHtiia  and  raalorial  (indiidiBg  totagraph  and 
tvlephone  wire  and  matoriale,  but  not  inelu&ig  eleelmal  macninerv, 

which  ia  not  separately  spcciried}  from  Dec.  '21  to  2:1,  with  the  port^ 
of  dcetlnotion  :— 

^_fr<iM-- Car'' Town.  £1S;  PeI««oa  Bay,  tiO;  Diitbin,  CI.THI  llnilul 
iiiv  i  1 i<'-i>'rH!>h  material)  ;  East  Xjonion,  i.  '  .{r,:.n'in  t  -Ha^nos 
Aym,  t'Hi.  Atutralatia — X'risbanc,  £70:  Christcburcii,  £1  i :  Hydney, 
£-trii',;  TowuBvllle,  £11J>.  £r<u-i7  -  Kio  Janeiro.  £39.  ( 'iiaacte— Hanil- 
ton,  £11.  C<-t//<™- Colombo,  £2i;».  Chiitinrl  ItlamU,  £190.  Ciili— 
Aateftoaxta,  lli.'VM  telegraph  apiKaratul).  t  hinu  Shanghai,  £t<>.  f-Vryfl 
— Sjahim,  £'.'.401  (inclading  £I.3hO  telegraph  material  and  instrumentsK 
'f^rwawy— Hamburg,  £'.»5  (telegraph  imu.  liiil',  f/olinarf— ,\ni»l<-rvl«m. 
£ll>.  lluny  Koii;!.  ^iVi.  /iii/iii -UomI  i>   t'  ';  t  jl r  itta, il.l.V*:  .M  iJrii^. 

-St.  rclcrnbiirK.  £)>;>H  (laehidlng  £llu  t»Iegiaph  instru- 
iri'  Tit-  5(riii(4  .S>fr/r-mcNt<— I'cnang.  £134  ;  Wugaporr.  £70.  Surinam, 
£lii  Total  (for  three  days),  £7,U33,  against  tMJia  ia  cigbi  days  last 
v>«r  (Dm.  S»  to  M). 


PATENT  RECORD. 

Tkt  fuUmil>g  till  i./Apiillr.Ulimt  for  FsftiiCl  ami  Spti  livutumtpMUM 

hut  tmimmpUc  t  for  ihisJimni  J  i,y  Mit'uH.t.  Miwui'aN,'  Kun  i  Vmoii, 

€%tttumt^U'U  Aj/tnU.       C'A>»';erv-/'i.'i<'.  h^ndon.  W'.O. 

APPLICATIONS  FOK  PATENTS. 

Norr.,— Wctfurfcr/jtcntfOMrd  A ppliottitm$  arr  nni  npfnto pniJic  inl/>rriian 

urt  .','V..'  <./ .  M„..i,, ,.f  Whet  Cm/Mt  SptrtfnUmt 

VnituMm^  tUUld,  tA^  apfliraU,    I  >  f .  '  iV  ia£«MlM. 

N.irember  1^,  liiil. 

21,518  II.  Til        iind  (i.  TiioM.tii.    Muuchesu-r.  Vattf. 

24,639  li.  Tho.vi  vk  an  1      Thom  vs.    M.uicli's>r.  .VutuiiriCiL' swildlSSL 
24,SbO  II.  I'MvyKSL.    KifCric  testing  clip,  apjitd  far,  Dte.  1^ 

lf03,  dale  of  application  in  I'.S,;* 

21,S69  <).  H.  l!Ai.iini.s.    Sijijdy  of  current  I"  I'l-  li  vflj!rl««. 

24.572  M«r<|ui.i  Ai.hirt  ds  Dio.-)  nad  0.  1' r  iv.    K.^  ;r:  i^ni' -i- f  .i 

int  rnal  cumbuition  oogiii°s.  I >il«  niplied  in-,  Aug.  16,  1904, 
data  of  applicatiuii  in  Kruice  )* 

21.573  A.  F.  Bati-uimirii,  Ucuasau-eltcirii:  toadunc*.  ^D.i'.e  appliid  lor, 

Nof.  li;  IMS,  date  of  epplknUan  in  VA.f 
Nowmber  14, 1(04. 
24,509  J.  Devitt  and  1'.  M  i&KstxT.  Mt-jrlM  tlfr.  ( '■  u  irdu  far  insMidgieMt 

24.604  W.  I ;.  SfMClER.    Sivenovlcs.    Power  fv-fw  imli'-itirs- 

24.605  W.  K.  SrMi'Klli.    .S^ventMtki.    Waltu  ■  L(  < 

34,613  W,  H.  iiAnii,\'.   CjrowjlU    X-ray  obttructing  m«ter'ul 
24,620  L  H,  raxMNiaand  A  R  i.  BsLk  Lmeten  Sleslric elecks. 
2 1 ,627  J.  Marni,   Subscriber's  eill  devices  for  telapheot  eivkiage- 
24,652  A.  EcKSTEis  and  K.  1*.ibk«b.    Mjiii-lie,i«).    KloiiricUly  operate^l 
•  ritches. 

2'1,634  U.  <'-  WniiiHsu.   Tianxtii'  im      •ignaU  to  a  t(aT«lli«(  loM- 

motive  friim  ntnttiiaiiry  onlSL-u  i.u  a  psmnMiandl^gf. 
24,660  ti.  A.  Walkeh.   Kiestnc  lamps  or  filuogs, 
»Mi  I.  G.  Wamwair.  Kladrical  ndvt  eoatNUfag  sysleois.* 
94^76  R.  &  lUmreiD  (Aanriaan  RiaetriB  liMk*  Co.,  ttaatric 
brakes  iveahislea.* 
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94.71S 

24.722 
2».74> 

M.7aB 


B.  N.  J.  KoAiLi  I.  Slontge  lirttt«riM.  vDkWs{ip1M|ar,tf«r.U^ 

1903,  data  ol  ajipticstion  io  FrAnr«.)* 
A.  OuaWMT.    AaMrUiniDK  Ui«  powtr-lMttr  b  dMroatiog- 

•orimt  qwlMm'  (DAte  applisd  for,  Not.  M,  VMt,  4kte of  ipplici- 

tion  ill  Fnnice.)* 
RT.-H.  Cuu  <O.E.  C«.,  U-S.).  Switclw.. 

a4,7QO«iid  M,701  n.T.  H-  <  >.  O  K  r.>  ,  UAji.  Kloottio  moUir 

Sov«iml.iT  1."),  I'lM 
W.  T.  Jli>E.      He;ii.'  •€!!     I  lluininjl  in>;  Arrnrigpiiicot  for 
vf  «iit:l<i<eil  caal-'V*  or  wmi -bdcIowI  motora. 


aW.O.Linu.  CjMiolgf  «ll«s|ri» 

J.  W.  Ltk  and  J>  Hau.  Btrmhiiijlttai.  BlMtrioiilotoUiBiM.* 

W.  Whittaub.    Iturolt/.    K!c  -(ric  ir»mo»r«  «nd  li(«f(ukrd«.* 
II.  F.  ScHUior.    Klectrictl  li(n<-k<;ri>iT  ani  •Urm  clork. 
N'\tr)itKHiUjs.fc  Thompjon,  K.  II  N  ii  ui;u  aodO  Cox.  I'MmmnUt  jra. 
I',  liiinv  .>'.  S.  PajiiB,  r.s  I.    KWtni  device*.* 
VV.  K.  Wuir.SKir.   Ar«  laiiipi.  tpplMd  (or,  Nuf.  16,  lUle  of 


unlMMiim  te 
X.  H.  IiAiimTt  AppimtualiiriBoibMtioaof  ciim. 

NoTcmlier  16.  1904. 
W.  K.  Kktom.   MADcliMUr,    lUiiiiiR  »n<I  l<>w«r;n<  are  temp). 

K.  Rlitihteij.   MjBiheatcr,   Attoalinj  [hhii'*  in  d'clrie  trimway 

24,860  J-  A.  Flkuiiu.    loiiTummta  for  il«teeliiij  aa<i  mtaturia;;  alwr- 


21.S23 


24,862 

24,873 
84,874 
24,875 

24,876 


24.927 


O.  I.  KtRo.   Malallio  panangsr  car*.   (Data  app^itd  tor,  June  9, 

1904,  •Itte  u(  applicaltoii  in  11.8.}* 
C.  \,  A.  (UrtTo.   Klrciriclty  mater*. 
J.  BliicKii.    Ka^uUti^|t  arc  Uii>|i«. 

B.T.  H.       (d.K.  Co.,  V.H.].    AlLTrn  i-ing  furrent  genaralnr;!. 
B.T.-H.  Co.  (O  K-  Co.,  C.S  j.    C  >iilr<<iiiDg  K;i|;an>tui  for  eleatria 
miiti>r<. 

11.T.-U.  Cu.  <U.E.  C«.,  U.S.).  Elec'.roiu»(?oetic  Kp:©!  ch«Dgias  and 

A.  t,  Davis.  tSltctife  tnktt  w  iDtxrruplM 

N„«ml«r  17,  1904. 
A.  C.  HvDK.    Miaulaclure  of  leulioK  in  wii  ji  i  t  i»i'au<l««c(>ut 
lamp*  or  u'.li«r  vo  mU  r«<|uiriug  Icailiiig  in  wtrttt  <rit^  KAt  I'glit 

A.  MaKsHaU.   Siuiidiea  Isr  akclrii;  railwajH  aiid  traainaja. 

t,  OOOKI  Mid  J.  H.  Ouinu.   Undical  «lec(rii  Hid  iMgaalia 


25,029  T.  Mooni. 

?5,041  W  Kxirrf 

2''.07<3  J.  U-  I  'iiAM 
26,078  U.  Anns 
Frame.) 


fl^lO  WBSTDIUTIiCUl   TllUMA»l-liMI'n\T  WaaXH  tiMF.I.UCHAt  r  MIT  Kl- 

si  HiAXKiBB  llAHr>     iV  Juciog  nitric  acid  l-jraidof  cltctricitjr- 
(Data  applied  for,  Vit,  19,  1904,  data  of  appiialiM  is  (toaunjrO* 
baad2&,C27  BT.  if.CACg.B.O».»VA).  EMiIr nriMk ofmliac 

UMSchaoiitin. 

November  18, 1904. 
l/tBilt.    roteutiouic'.er  apparatus  forlio-lMilKfMlllB. 
Trolley  hrmdi  for  overhead  niio  tyatam. 
Jun.  Ul*»Koiir.  Terminali (cricaio  and  oUter  aailcbCK 
CoutiMotal   Htxlwaia  *  C^rla  C«.)    (L.  lii.iit(K, 
Kiecd  ic  ifiuition  davici  «.* 
25.09S  K.  W.  Jrxaxis.  Aciniauilatan,' 
26^106  H.  U.  i'Mtnn.  DaWso  for  tli«  fciat  at  •  iMl.* 
0.106  H.  u.  ratHTUi.  KrgvUlIiig  cwrmit  tlnoaih  am  dwtile  KgbllBf 

25,112  H.  H.  l  .vKR  ■  .  A  OouM,  V.S.  'l  Klectric  light  aj.temt.* 
86,114  •'.  M.  DB  LA  Crou  and  M.  F.  <l«u.  AscaiBulatora.* 
tt^fm  N.  Mavoa.    Fiftfiwrf;  MU'imal  md  «lMliiHl]]r-iiM«]ai(iDg 
matcriaL* 

06,189  W.  P.  Tmrnrm*  {U*!  IUhw  ndB.  D.  Umtt,  VJS),  UfarpooL 
Beglria  lirdiliiK  •ffanrtm. 

Nownber  19. 19C4 
2&,r<'i  J,s<n  I     l,'.v.i  |'ool.    K;«  itic  li^lit  liiilhaaad  likaapplian:!!. 
86,172  8.  7*.  Wkilvtbu.    Livrrjioiil.    Dymtno  fleetric  niaaWnary. 
n,17l6  O.  HKiai.tHui  HAH.    Maiicbextar.    Klo  i  ri<  nl  uppMitan  to  tiains 

tka  apead  U  vahiclea  orer  maaaurcd  diAtuicin. 
aShlSI  C.P.J.FnwmNi.  UuMto.  KItetfialaiBiia. 
SUflBi  K  Staiiu.  CmupoBltlon  f«r  akeuiwl  amdaitii. 
Khin  O.  Maoiri.    Apphcatino  of  a  eoitmr  to  MfJ  «k«tHc  traiWBia>iatt 

by  meaDH  of  cooductora  for  any  alia  anc^  lOr  UlignfUt^  Id*. 

plintiiti,  MKiiilli    lill  ..r  H*.h<.f  tgra'aiBiu 
SBhtM  B-T.-H.  <  'n.  ,r,  \:  r,..,  r.s.}.   Inpmian  fki  fotme  ha'air  of 

altarnating  current  circuit'. 
S6^VP.Pum  >nahMad«lMtn>HUBtt.  <IMt  M'pIM  to,  MiMli  12, 

UQd,  date  «l  •.ppOMtiMi  tniiRtairlHid.)- 
SSbSlSudSBjnO  laViuon.  Protective  »vaieuti far  alaotriadiatilbBli-Q 

liMi.  (Date  aniVBd  for,  N<iv.  80.1903,  d«t««f  applia  alloB  to  VSi ) 

2.S,2S5  J.  T.  T.Ul'iH  mil  \V    !,*.m.'V.     S..rk..  I  n  ).luj-. 

2&,24S  U.  B.  OTUCK8.    MiiDchwtt^r.      I'nrty  line    nyaism  of  telaplionts. 

tS^948      C.  PBiikTLRT  aiul  n.  liOLKuvi).   l.iwU.  Ettctria  ignlUon 

ap|<aratiu  (or  internal  combuati  m  riigiiiM. 
25,249  K.  Talhot  and  I).  M'  >xniiv.    ShrtUel.t.    E'.eotria  awitchoi  fur  the 

■k;iuti»o  circuitJi  <>f  iiiiilliple  cylinder  expliMioD  motom. 
25.265  A.  J.  lkn  LT.    (.\ctuniuUior»ii  und  Kl«ctii-ii  itn  wcrki- .\ct.  lie*. 

vciniiiila  W.  A,  ll.ji-«  .V  Co.,  (J<rmi»oy|.  Aci.'uniiilator  eleclrodci. 
25,276  B.T  -H.  Co.,  (Q.E.  Co.,  CS.)  V«puur  cliiclric  lampa,  rac'.ifieri  and 

the  like. 

25,282  SiiMKHs  k  lUlSKJt       (iti..    Klactrode  for  apDanlua  j^radocia^ 
ladiMt  alaattkal  aoaisr.  (Data  •pplwd  far  Not.  W, 
«|  nffliMiau  is  Qainupy.)* 


November  22,  IW. 
86i,889  W.  C.  FisuEtt.    Kallng.    Eleotrieal  mekiuring  tntirumenti. 
26,331  J.  HABansAviia.  I.viciubire.  TreatiiiK runtenta  of  alect(o\ytie oaUa. 
25,370  J.  H.  I.Bl  and  A.  K  K.  Rorroxi.  Telephony. 
26,376  fF  Cs^KTi.  E.  KLLT.tTin  A  id     \os  KxtcxAt.  Battariai. 
26,378  II.  X.  Lake  (Electro  lUdliiUoQ  Oo.,  U  8,).  UmMv  tlr-pf  0M< 

denaem  for  hich  frcqueacy  curreou. 
3MB8  H.  H.  LaKI  (Electro  Radintiim  Co ,  C.S.).    Botaty  aFvkpp 

i^fantoi  (or  uae  with  higb  frcqueocj  tunaota. 
UJM  V.  vow  ZwioiBuiu.  8jH|te.plnM  Qaanwitalion  nwlaa*, 
96^406  P.  G.  Hswirr.  Aaipli^mK  whtiaa  af  mwff  ia  •laatris  thmtla. 

November  23, 1904. 
26,444  W,  TnoMAi).    .Shropahire.  Fire-alarui. 

26,458  Vk»iti:«  Liuitku  and  A.  K.  O'.vrr.   R  rminjTiim,  Klactniaiagnatia 
c'rciiitbreakere. 

25.4(>3  K.  S.  \V.  MuoM  and  S.  IOvb.vb.  Wolrethimpton.  fimali  boldara. 
25.461  K  X.  Bi  Vouuni  WiMilMwMr    fliilwicin  flu  aUiM) ' 
26.478  v.  H.  Jam.  Maidmtaatd.  DateMla  larala*  fiiM  box,  aiDgle 

W'l  double  pole. 
2bA-J2  I,M.  MrBBiDr-    Trolley  (or eleclrii:  tua. 
25.4^8  A  WuiMAlt.    Birmingham.    Oaar  wbeela  fur  high  ipwd  CMC 
£5,S04  K.  H.  DbiiRV.    0^  ..hiIdk  nugnrto  aiiarkiiiR  flq^ 
25,519  T.  C.  UannokK.    Incandeacfot  candle  laopa.* 
2GkCM0.Jiiuv(i.  OmtMtiOipaTMn).  Utotrie  of  iiBmv 

carriiKaa  and  tba  lUia. 

November  34, 1904. 
25,592  C.  K.  HmrriB.  Switcbei.* 

25,608  C.  life  <MnrtR.   Hertzian  wave  pfojwliiii;  nn  1  rm^fliving  appantM 

for  Irv  Af  in^  iMiitioo  of  distant  metal   I  jccu  ' 
25.610  K.  \\.  iiuwoBTU  iG.  O.  S'luier,  L'.S.).   Wirvleaa  l«l<KTapby. 
25,620  .\  H.  TatijOB.   Apparatan  for  oootroHisgor/aadaupplyiug  currant 
(or  )  <>wer  and  l^htoBGuoattutn'  proftUradurliii;  certain  periodi. 
80,686  H.  UiTHit.  Katflitetiwamtndi 


Circult-LreakrrH. 
Eleolria'y  metrm. 
Ilevcraa  curT<^nt  relay*. 
isAiU  for  vacuum  tubei. 
AttadiMato  to  taoUay 


(DBtoappUad 


86,659  B.T.  U.  Co.  (0  E.  Co.,  VM.\  Qjatava  o(  eoatral  j 

operated  dotn^ 
26,631  B.T.  H.  Co.  (tl.K.  Co.,  U.H.). 
25,6»  B.T.-H.  Co.  ((},E.  Co.,  r..S,). 

i&jOi  B.T.  H.  Co.  (cj.E.  c>...  r.s.). 

2Si6M  B.T.-H.  Iki.  (O.E.  Co.,  VJ&.}. 
26,636  B.T.-II.  ;<i  K  n,  UA). 
25y6S6  B.T.  H.  tV.  [M   s  Meytr  Ud  B.  Hepfa.). 

■bIUitk;  IDC'  hAiw-in 
25,637,86^1  an.l  'A.t,bin      S.  Stosii.    Since  telf«raphy. 

tar,  Nov.  2A.  Id03.  date  o(  application  in  U.S.)* 
26,640,  86  641,  25,642,  25,643,  25,644,  26,646,  25,646  and  25,647.  J.  B. 

Sron,  iipace  Iclrgrapby.  (DMa  appUcil  tor,  Nov.  25, 1903,  date 

afirfUsMioBklU.)* 

KcTMibar  86,180*. 
25,(48  W.  B.  SruKRiiB.   Newport.   UIuw  Uinpaod  eomUnad  reflector  nr 

•hade. 

as.'^ra  I..  .S.  AsDin- -'-IS-    Ar>-  Umt'K.    /na'r  apj,li»(1  f  ir,  NV.v,  3Q,  1909, 

dalf  o(  a[ij>h>  Atini)  ni  Sw.-.lrn.;* 
25,669  l>.  Hi  UOTT.    U(ru.uty.    Mfi'cuty  luid  iiko  v.<p>Mir  tampa. 
86^686  W.  Wat.    lotulated  ohaira  for  <utr«at  conducting  rails. 
88^708  L.  Kami.   Blaelrie  urujeeting  lampa  cliiedy  for  eolarging. 
aS^TeSud 86^730  3.7*..^  Co.  in.E.Co.,  V.H.).  OyaMao-alaetrio  i 

98l736  T.  OnmiNHUJI.    Coot-kOt  make»  or  brokm  to  I 
November,  26, 1904. 

/',;  i;,T  II  r,.    a.  IC.  Co.,  r.s.).   Klecttio  motor  contrutle» 
26.7bl  L.  C.  i»0HA«.  S.  B.  CoiiHi  and  B,  B.  CoHIM.    Electric  ignitioK 

apparatua  for  expioaion  cagine'. 
25,784  U.  LuT»iu  and  B.  N.  Lvcas.   Utaa*  for  regulating  ciroiiba. 

8PE0IFICATIOKS  PUBLISHKD. 
1803. 

21,863  Dc  Ban  and  KiAhon 
aiie^  iallv  applicable  < 
23  *18  C  n  itt     Electric  »*»mcara. 
2i.C'li  II V  riA->.    Arc  lampi,  mercury  vapour  lamp*,  or  the  like. 
24.066  <>Ayiuji.  MemonuHluu),  Ac,  (<r  un  in  conni'^ctjun  with  («l«ph»nea. 
M,0e3  Rim.  Elaotrieal  «y|MnHM  tot  |ira|wUiiiK  vabkia*,  lannohcs,  <tc. 
84,129  '/.\!it.  Stnwlaraof  inarMten. 

24,141]  Jvinar.r.y      Klectrically-oaolMlM  valftt.    (Date  tpiilkd  for, 

N...V  15.  1902.) 
2-1.2.VS  lnvv.    Art-  Inrr-!-.'. 

21,701  111  MKi.i..  Mullifiiu-.T.  <  I.     electric  forci-  fur  mafhinri  y -il  aHl 
2&,S^  .SiAUKri/S    Auluu«aiically  (jintmisig  cJssctric  motor*. 
25,074  Cam  and  Reason  >U<..  (  '»    Iteliate  indicatoii. 
25,322  Matbewb  ji  Hoohtok.  BniataticcK. 

25,858  It.T.  H.Oi.  :(i.K.Co.,U.S-l   WiDditi.-<ifnr>!j.iaino  electitol 
26,427  EciikTKlN  and  Anuui.t*    Kleetromu.gn'^t  ir  i.untrolliDg  gear  to  «N 

l»mp%  circuit-breaketa  and  like  autumati'^  maobaiiiiia. 
86)1866  Chomiton  a  ('a  {hit.)  and  HAma.   Elaatriii  aiiwdt  hmkcr 

wrchaiilim. 

26,951  Mou  Ai  r.   Mediaaical  derisa  applied  to  cagea  of  aleotric  lifta. 
27,061^  CAKUEtL.   Uj.-ef atiuf  poiala  on  elaoUie  tramwayi,  lailwaya,  tc^ 
27,7^2  HoNTaud  Kanot(Uo»  i  Foi  ndrv  (>>.  AltcfMliaK-ciinviit  indudaBD 

motoiK. 

28,C30  HiMijcgTojr.    KIcclriiily  meters. 

28,543  \VaIj;iii.    Inaulation  of  the  liuii  ga  of  metnl  tube*. 

2t>,S80  UAitriu   Tranaformen  for  high.froiuency  circttiU. 

8Bii601  fimrauiaad  FMwmiFiinAfcAra.  AutaoaiioOra-thrnayataBB. 

88^607  Vui-T.  Foae  IMm,  faaa  Imm  ke. 


>ii  Vra,  Od.  Mtmaty  alaatndytic  aMMntiw 
I  to  clovUMty  mteia  and  afartiw  aMlteMa. 
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l.OX 

1,3M 

1.609 
2,M7 
2,458 

'iM2 

2,m 

3,169 
4,062 
4.918 

8.378 

9,915 

tt,m 

14,525 
14^ 

ISiSSl 

15.  e69 

16. v:<? 

If  .'IVl 

17.160 
UJM 

18,181 

18.322 

lR.5fl> 
18,429 
10,827 

njm 

18,919 
MbMl 

19,232 
19.265 
19,334 

19,  fibl 
Ift^ 
WKB 

20.  C01 

20,007 
aO,070 
20,1C5 

20,  IM 
20,277 

301791 

n,«.4 

20.975 
21,648 
S)M4 


1904. 

h'jp.r.p  CaUc*. 

L,.«<  kli  ailit  CiLDIRviOOD.  Fuien 

UiiimTili)  mad  U1011.L.  Safety  <levK'r  fur  vallldcc  pOfcUtii  bjllw- 

Irie  irMtioii  on  t)i«  >tutl  cotitact  t'ytKm. 
d'Absoxval.    K^rk  exiin^ighin;;  kpjjMwUl*  for  bigh  InquMiajr 

ctrcuif. 

?,«  Tm-    ;f"  ■  I'l  -  Hewitt  Kle;tric  Co.i.    Uu  or  Tk|Miur  rWlii 

.i]-|i.if  ;i'  U-. 

KAPiF.B'C(.tviRn«<i,    Adjuatably  tu«|>eti<1irK  Heclric  Umps. 
8T4NKE    Conpoaition  for  electrical  cooduita. 
A'Xr.    Bnitb  lioMcn.    (Date  •{i)>lied  for,  J*n  31,1903.) 
( '■  unvKS.    Ji«ut  b  jxae. 

HWAiiE.  Klcclric  light ing  appliaocea  mure  «tpeei*Uf  fgrtkMtnit. 
Whitk.    rr'iitlug  l«>irpiipliie{«if«n. 
Casu.  sa«p?tinon  cliaia &r  ckctrcUm, te, 
HuALi'i.    Arc  Ump. 

Cabthi  Haix  and  pAiaons.  Aut«tt«tit  ckciiit-hMkuiK  m|i|ilbMia 

for  Irotley-wire  «ji>tfn«. 
Vmk.   Arrmigeaieul  fur  uiiag  hr>uae  electric  belli  for  «!eslro- 

Bxdinl  purpaMiL 
WitftOH.     'Juriti  Km  for  electtic  tiiiK  ntor.li  ig  lUvi.m,  Date 

iip|  lir,l  (,.:.  .\|,r.l  31,  19C3.) 
PuliMiKOliU  and  Iaivk.    AuIoomIm  tir:l«ii  for  iutcruiitteot  liyhtiiig 

•I  riMtm  iMDxft. 
KAti.  TiMriDo- electric  p  l(«. 

ScHKiui.    Klectrieal  K-iiaratiuo  of  gtautdlr  mtMiiL  (l>.it« 

•pf>lt«d  for.  JuD«  15,  1903- ' 
Paikweatiiek  (.\metieaii    KV"trie  1.  !? p!i„r.fi  i"o  \,  Trl«|ihi)DO 

ayatetur. 

iimnm  Schulkiht  Wir.KK  t:.ni.b.M.    Arraugnii'Dta  of  cabin 

Mckngvilb  MkIi  ircltag*.    iDatc  Bppli--d  for,  Juo*  20, 1903.) 
WiLludJil.   PnireDlion  nf  fir«4  caiued  by  abort  circuiin. 
8iB»ix>  RHOTMiiiii  A  Co.  (.S  eaiioa  k  H.l.ke  A.  Q.I.  Klectrioany- 

uptrating  railway  |X)int». 
Dr'nut.)   I»ir«-lo(t.«f..rfplfj.ho;;.',-  I  f;  ,1  "iipplicd  for,J«0-89il9M.) 
I  "Mii:!!!!!:.:..    i;      '  ' 


c:leiikst!i.    Chain  for  8u»|ieadiDg  eltctroUotii. 
WUmam.  OuutytfmttkiiMtanvU^  (DataaiiflMfir. 
Aug.  18,  \90i.) 

RwstMLi.  and  Kivr,,    Telegraph  trunnnittCT*. 
I'mriit  iiul  /,  H<»;i>T.  Sjatem  of  electric  lighting  for  railinf  tnina. 

Ho««Si  SK.    Indti-mtioK  <l«vice  for  otejlrieal  firm  aUrma. 
lU  i  \ui  ii-,T.    SlI-  i:live  tclrphooie  call  niech.itiidm. 
KlX)r^-E^bTEIS  ani  KbOrfEKSrii!'.  Klei-'trictem|iertt».urc»igiulliiig 


KlllT.    Klaetrie  lioia-nwnliug  ucdtaoiiim  and  apfiarutua. 
MibuLEToN  atid  MiDL'UTOii,  TWnBinil  ar«M(|di«glar*lcc(rie«kUH. 
TiioiiAH    8y>t.rm«  of  dMtriixl  «iMtIb«li«n.  (Ehite  aivliad  lor, 

Sept.  4.  1603.) 
Ud)KIiii..    Arc  Inmfa.    (Da'.e  applied  t«r,  Sfok.  9,  l80Su) 
Ha^HiviLt.   Elaotrical  firt-atanun. 

KAMndKuurii.  SlMtriafaM.  (Date  «m>liad  for.  (JoM2,  1903) 
Honnnw  mA  Gmam.  IVoUey •  for  •Ucuic  iramwaj  n. 
KuiMARN.  inMtriBkiiItCMii«raiDfauaii«igtB«k 
Ki-FM.  Citteali  eontetlag  dwicei.   (tele  wIM 'w,  B«|rt.  86, 

FoBns.-i7K.   XkeliieiltraMlimunk  (Duto  anliid  lor,  Sipi.  W, 

19C'3. 1 

Sept.  30,  1905  >  -ri— 
KuUAiN  aiid  D'Ai  i.i  xs\  ivr.s     Siippurla  for  iucaodeicenl  Uiiipi<. 
Uoiir.    Magnetised  board  for  ttacbiiit;  pur|>uiv<. 
I'lNcillXo  aud  Winii.v.    Klfctii'.al  aigualling  a|i|iu.tlU4  fur  liic 
rnlla,  \l 

Ki  i.XKixiiKKo.   ControlUag  apitaralua  foe  edectrio  uialura  (vr  lifU. 
Amu.  (.HieoMiM *  fUbilMA.a.)k  laOliiihmBilMHM l«r|dowlMnM. 
Hitxrnt  aiid  WaBMtr.  Swilcb. 
HrriM.Minaiul  /.mi:    SupiNWtiiic alMlriMl condaofaui'. 
Tii  ^Mi-wM  (tisaellcchaft  (iir  t)r*hllo»B  Tttvimphii  V.VH.}.  Wire- 

le^  telectaiihy  niteniH 
B'>tn.T  ;A<<  W»gQerS.  Ilr<  1.1     t  Co.). 
JatiM  ADd  WuT.    1'r»]|ny  hoada. 
llotMUMM.   Light  aod  heat  IibUh. 


MEV  COMPUnn.  LHHB  BMIBTIRED,  &o. 

NXW  00MFANIB8. 
W.  W.  MUnonaJn.)  V*2,m).~n^ii  Nov.  30.  capital  m.tm  in  £\ 
•MM*,  to  c»rry  on  tha  busineu  of  rUc  trlcal.  nic«lianical.  consulUug  and 
pr»<:iical  enK.n.Tr-i.  mttnuf,i(  luntri  of  and  detlvrs  in  elMlrJc.  tahianillUe, 
l<]t.ph..nio  and  other  apparatm  and  H>pliaDres,  makoti  ol  Bt«Mli. 
h.Tdiaullc  iir  othi-i-  4  n' iiu.f,  ni-.tei*,  rfynBMu.c,  („....  c  a'.oul-  luid 

olIuT  applmncLS,di  al..|-.  i..  vul.  aniH.I  iuli...,,,  ,,,  .i.iiiip  courst- i-l<,lli.  Un 
•lid  Kcaltcg  ooiiipoutidi..  bituuivn  iapuiug  and  liiiien.  wires,  cablM,  wood 
SSi'lfaft*"'*^     •»*  l»M8ci,  A«.  ltcit.iiaiii«,  OMfmMr  Piar,  Korth. 

•  Mm  AOfllMOlllM M.  (fcID.)-Bes-  Nov.  i'h,  capital  £1,00<» 

u  «  nana,  to  acqoii*  bnaiMai  a(  aleolfteftl  anginrera  and  ujolur 
iBuiuw  iniBiifMtwitM  oBoM  OB  Iqr  Bnadia  «  C<k  aii4  to  li^ 


trician«,  motor  and  mulor  part  manutacturarii  aetw  Bfer>  motor  ]mM  tal 

launch  builders,  .Vr     I-'irst  dirwtor.i.  I..  Vatdaetham,  O.  C.  FerUot  tut 

K  .lohnnono.    lire,  ofljce,  (is,  St.  .Tohn  street,  Cjvenlry. 

ItANCHESTEB  tt  MILFORD  EMOKfECBIHa  CO.  iLTD.j  HLVJUO.)-lle)! 
Dec  Sa,  capita!  4;10  firtii  in  fl  shares,  to  oarry  nn  busines;  of  niechnniial 
eniiinoers,  trasm  ir.  m .  i  nr  car,  locomotive  nnd  rolling  "ito^  ktDanufaci  jnirr, 
mak'ra  of  siKiinllin);  app^tua,  tekxrapli",  tolephonea,  Ai>.,  miinufac 
tarertotrailwBy*le«pen.b«il*rimkatB,^tric  ilvn^iueei^.  niAniifa:;tur.>ri 
ol  all  lilndi  ot  clMtrk*!  plant.  *0.  Itsg  oaii,>e,  t^jnduil  pLiw, 
I'aildington.  L-Jiidoi),  W, 

■BW  BRITISH  BLBCnUO  SOmY  00  'ITD.)  t8»,97I-)-RfK.  Dee, «, 
c!«p>!sl  t-f.im  in  fl  shares,  tn  acigiiire  bur-inees  of  clectricul  iniiniifacljr*™ 
rcn  tnl  ,  L  urried  on  by  the  Si  w  iiriti^h  K 113! iifennK  Cn.  (I.td.|,  to  adopt 
an  agn-cincDt  with  M<!ii.»r«.  ISprgtheil  and  Vountj,  and  l.i  carry  on  tlie 
buidiai  of  electrical  and  incvbanical  en^'incvrH,  ^upplior^  of  electricity, 
aannlMititreM  ol  and  dealers  iu  all  kindn  of  electric  and  other  applianoi;*, 
4o-    PintdinttarE,  A.  BerKthiMl,  H  \V.  Voung  n-id  K.  llerxUicil. 

HBtBSXT  nUMPTOM  (LTD.)  iH-'.-.l^t;,)  l(c«.  LVe. -Ji',  capital  £0,000 
in  £1  aharca,  to  ac.juire  liuniiKS!!  carried  on  at  Warrinfilon  by  Hrrlicrt 
I'iuninton,  and  to  carrv  on  the  buiiiness  of  tool  tiianulacltircris.  ooginwrs. 
wirc-drawcrB,  iron  and  brii.sj  founders,  olecltical  cnginccre.  electric  cable 
rii  iriiif.'tctarers,  coppersmiths,  elccttieiiiri«.  suppliers  of  electricity.  Ac 
First  dir«(3tura,  U.  riumpton,  W.  A.  8.  Ciatwoitiiy  <iiominM  of  U.  liuotp- 
tMiaod  J.  W.  HajnninlMd  V.  Flati^  {aommea  of  O.  ArU«|iUU  A 
Co.).  RoR.  a<Bae,8itma«l-ftN«t.Mrair!nsloti. 

JOHM  W  BVTBUmU  00.  'VTD.)  (83,M9.)-Bes.  I>m<  WpUat 
t  ij,000  in  £1  sharw,  to  acquire  baalnetw  earned  on  Han*  Neoaiuw  A 
Co  .  to  adypt  an  ftRtcenient  with  A.  IVlleaohn,  to  net  tii  manutaclurct*' 
at!*ntfc.  to  Iraiif  in  .li  trical  and  general  .-iupplKis  and  to  carry  on  the 
business  of  clcctricaJ  and  K<''>«™t  <  nt;incer».  A:-  The  subsriribera  are 
J.  W.  Sutclillf,  cUctrioai  eii;;inecr,  A.  .T.  Miirdlin,  electrician,  I'.  G. 
liuigt.ss,  «lectriciaa,  W.  E  Vou  dcr  Mulill,  U.  Orob,  f.  O.  CtoEslaodtad 
F..  J.  N«|tl«ton,  fint  iiraton,  J.  faiteailin,  J.W.  SololWa anl  W.  von 
dvr  IfublL 

TBAHWAYBDEVELOPHERTOO.  (LTD.)  (Hi,'.l>3.  :  R!S.I)ae.in,«IVU>l 

£100  in  £1  sluiroi,  to  o«n  traiiiwayt,  railwajs,  omuibUMBHl  MU>and 
toe«lttlftlll*int,uii  :in-,i  v, ■uvri  V;,      r-tiic  i'  or  n-lier  power. 

AIOBTQAaiS  AND  OHAaOES. 

E&MEST  SCOTT  AND  MOORTAIM  (LTD  I  Trust  kcd  dated  Nov.  •J^,  l!«1l, 
to  sec  ure  £'>ll,000  debenture  5tocli.  hvtbe<  :i  r«^ri»t*rcd.  I'ropirrty  chirgesl, 
cerlAin  Ijnd  in  &>uUhard  a-lans.  G-itMlicnd.  an!  conijuny'j  other  a<«U, 
prc.icnt  and  future  inchi  iin  •  um'sllp  I  r-i>)itil.  Tfas'.,'i')  W.  Siatt,  .V.  C. 
Cookeon  and  J  1   Mi  i  l!i  :  i  ; 

UrBBPOOL  ELEtrrsiC  CABLE  CO.  LTD.)  -A  aiciuoiandum  of  aaliifac 
(uU^ol  a  mmrlMe  dated  tvij  ts,  190>,  aeeorlng  Mt  man  Ihw 
£9,(1(10,  faaa  been  filed. 

SCOTTISH  BOOSE  TO  BOUSE  ELEOTBICItT  CO.  ILTD.)— Aobargaoa 
company 'j  undertaking'  and  property,  piraMnt  aod  future,  taolndhlS  OB* 
called  oapital,  dated  l>ec.  li,  1904,  W  Meum  A7fi(k,  bu  T  -  • 

i  laMm.  County  ol  London  iSlcetrte  Bupplr  Co. 


GUT 


MEMORANDA  (D.  c.  'Jl^.^niuik  rate  .1  p#f  cent,  (aimw  April  91,  WOfl. 
IVice  of  silver  2Njd.  jht  or,  Coiisi-ls  mh^'  _hs  ■  (or  money, -is^ -88} 
for  account; 'JJ  p«ir ocnl.  annuitieH  s7)_h7;.  Consolt  I'ay  Ibiy,  Jiia  j" 
Sto.'k,i  and  Shares  Continaatioit  Unys,  Jan.  It  and  i>;  Tieket  l)ay»,  Jati. 
12  an.<  37  ;  Pa;  Dan,  Om.  80  aad  Jan.  13;  Mining  8to  QviJ-ont 
l)ay^  Jan,  lOand  21. 

BLACKPOOL  ELECTRIC  TRAMWAYS  ISODTU,  LTD.;— A  apeelol  mcet- 

infi  of  tlie  dcbtnture  hoblers  waa  iii-ld  on  Tliur.>iday  la$t  week  to  consider 
a  wdienie  for  vrriting  off  •-'()  per  cent,  of  the  debenture  Mwk  and  askinfi 
eanctinn  to  pay  percent,  uitere^t  on  llic  sl.i.  k  instead  ol  r,  per  cent 
on  the  balaiwa  fOT  »•  Mnl  11  ymt»  at  tlic  end  of  thut  period,  if  the 
comiuuj  aohieved  the  stMoeaa  antlelpulcd,  the  ^um  written  olT  the  deben- 
tures waa  to  be  rcinsuted,  and  the  difference  between  per  cent,  and  i 
per  cent,  paid  on  the  whole  -.tock.  Aft-:r  di!fcu.--sion,  Me^srs.  1'.  Mus(,Tai« 
tiullon  ,  \  il.  S:l.^;  (Livcipjol)  and  J.  WiNon  :ljivcrpool)  wers 
appointed  to  asfcxialc  with  the  tiu3t<-«s  (.\lr  J.  .S,  Haiuiood  Uaniier  anil 
Aid  J.  Huap)  as  a  oooimitiee  •  to  consult  as  to  the  be*t  euursr  to  be 
tak.  *n  in  tbo  lntanat  ef  tba  ItOokboldofB,'*  Theooroiitittee<wiu<enip}wcr^ 
l«  raise  £10.000  lo  meal  ImnMdinla  rmiairemeots,  Ac.  Consideration  ai 
the  Ananeial  eebcme  ms  paotpanod. 

nrraat  taame  TSAOTIOV  OO.  ILTD.)    The  interim  repon  >tat« 
that  the  directors  have  not  ol  late  uii.lertakm  imw  obligations  ol  anv 
najriiitinle.  and  the  p  ile  v  of  re^tiiclins  1  :i|iiiul  runiiiiitnicnts  as  far  as 
(Oriible  f-  r  "ii'  i  1— .1  iit  li>m  rnnliled  tiu  iii  \  1  n  dmyt  (.iisiderablv  ailmini 
stratioi]  t  v.inbt  .-oine  pioini:<irii:  m  beiiirr  ;ite  kLpt  in  reserve 

It^  dtalt  Willi  wli,  n  uiouiUiy  coitdtlions  lue  ni-Jif  favnurable    Tli.ire  hai 

i«t'n  aiHtmeaeaintlwaeiitteiiatatranicKoeiptii  of  tlic  as  ^x  iated  cnu- 
paiiia*,  allhoaKh,  omrlnK  to  tbv  UCDCTbI  deprewii.n  in  trade  durioK  (he 
year,  the  incieji  ,1  lias  ni.i  b, .  n  :ii  Imi.;'  iv.is  iint.r  ipited.  It  is  hoped, 
with  tlie  i  \]»cted  revival  in  trade.  Ili^ii  itierc  will  be  a  further  improve 
nient  iu  iratlie  rccelptu  and  in  tlte  iticome  from  tlie  c<impiiny'>  invest- 
niriil';,  which  Jaft  y.',ir  yli-ld,  d  xl  JiJ.L'.ts  The  ii  -u.il  Inlcrini  dividend 
at  the  rati'  ol  li  pt^a  c«iit.  per  auuuui  h»8  l>i.-«u  declared  on  (he  ordiuor]' 
ihans  tqr  U»  «iit  meaths  to  Sfji.  90  la«t. 
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J  TRACTION  (PAIUl.y   

1  tUi  company  goiog  iiilainllililqrUqtfiBlliw. 
OOBM.  (iml— At  tba  BMi'ting  laat 
««k  tiM  ebtiraMD  (Ifr.  X  O.  A.  Haniaraoii)  aBia  IhBl  tor  tha  pment 

th«  rpoeipta  did  not  balnnc«  <!xp«nBeB.  but  thiil  wa«  to  a  wrtain  extent 
unavoiJable  in  a  Dew  countiv,  anil  especially  in  a  countrv  whire  electric 
tramways  were  rompualivel}'  iitw.  Tht.v  ha<l  ^ol  iittarlyH  miii-x  of  tnir.k. 
Vi  pa».-^rnKer  earn,  two  (n  iRliI  ear^  and  a  »iit<T  cjir  for  <:li*nin»i;  tlio  track 
aiMl  vaterirg  Iho  itrBata.  DoubtlcM  better  rceuits  would  be  obtained  if 
thqr  were  able  to  run  aapHBla  omb  lair  AiteUaa  and  aoloared  iteople ;  but 
thej  faad  not  sufficient  soIHnit  aloek  to  do  that,  and  at  the  present  >tJ^;e 
eould  not  ini  itr  ne<!r<SHU7  capital  expenditure.  Tin'  mlimnl''  f<ir  llm 
Cn  t  tif  tin-  tramway  iiad  Ircn  rniiAtJfniMy  r xcrt-dr.l,  partly  nuir;.-  t  '  liio 
hpavy  co»l  of  iiiacadamieing  roatls.  lialt'ly  they  hinl  received  -n„'_i  ^ti  >ni 
that  the  line  be  extended  ao  aa  to  join  the  railvay.  and  there  wa^  no  doubt 
that  IhAt  woald  bo  a  grc*l  advantage.  In  a  growing  place  like  Laurcnv*> 
Marqaea  ciuaiderubl*  lattoiH  OMW  k«  4«fiva4  tmm  Uu  ibIboI  po«ar, 
but  that  wiHlId,  oxoagt  to  ft  HUU  BltHlt,  MW  aMIiiii  to  IhtlrtNMit 
plant  Bt  Ihs  mrka. 

Docxn  momo  nuflmw  (vn.)^kt  tfaa  aMttiag  kitvaak  du 

chairman  (Mr.  n.  M.  Lubbocki  moved  the  adoption  o(  the  direelort' 
re]x>tt.  which  atated  thai  Parliamentary  eanotion  had  been  obtained  to 
till-  iMinpany'a  apnliratinn  fur  powrrs  to  liiv  ihc  liolt^T  sytt-m  in  Tor- 
ipi:iy.  The  Kronen  I >tilE*T  C\)nipaiiy  Inid  ru  fnllv  l.ur.  ..i:  .  i  ji.  r  ,i  .nt.il 
lino  in  UrcaJen,  and  tliey  were  informed  that  tliat  line  was  abowiog 
excolleot  raanlta.  Tba  dwirman  aatd  that  tha  4ifMtan  van  bov  nafa- 
tiatipg  the flnanelal arrBBgeinanti. anJ  tha aahama nhae iittMl  WNddn 
put  before  the  xhartholdan. 

EOMTiNDsoira  noonuoiTT  ooBroMTW*  (tm?.— The  dbweton 

have  dcelarcHl  an  interim  dividend  ot  n  per  rent  per  annam  on  tha 
ordiniry  nharee  for  the  half  year  ended  Sept.  itO. 

IHDSSritlAI.  STORAOE  BATTERY  STHDICATE  iLTO.  -At  an  extra- 

ordiii!\ry  :ii>.  '.iti^  on  iiii. r-tiiiy  it  was  decided  t<.t  fio  into  voluiitar.v 
Iiiiuiii.ili"n,  uiiil  the  -.f-r.  tm  v  (Mr.  W.  W.  Futclicrt  was  appointed 
li>|uidalur. 

XAWOkTH  S  TAACIIOM  PATSBTd  {LTD  )    l.cttem  of  allutmvnl  (or  the 
recant  iwM  of  oapital  wen  poalati  oa  the  iOrd  loat. 
mencei  hna inii  with  order*  far  66  aan. 

STOCK  IKHUraiB  aoaOI.-Tba  Stock  Ei4ihaiiica  Comiaittaa  hBta 
appointed  Jan.  13  a  apaeial  aettling  day  in  a  lartbar  iaaua  ol  SjOOOXS 
fully  paM  4(  par  aaat.  aumBiBtiw  pcatoaooa  aharai  ol  H'.  T.  Uetkg'* 
Telr0nifk  HVWt*  Co.  (Ltd ),  BBl  hovo  ordtrad  tbo  aiOM  to  ho  qaotid. 


COLOMJAL  AHD  FORBIQH  INYISTMBNTS. 
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lew  ODOTQua  coudiliona  than  uaualljr  apply  iu  this  coimtoy,  aod 
an  oppottiuiitjr  i»  tinu  aflbrdad  «nee  again  to  homa  inn  to 

falsify  the  impre^ion  that  they  aro  Blaldc  io  iuvthfiaf 

Bi'itisii  clectt'ical  interesta  in  the  Colonies. 


I'llE  Poatmaater  Oeneral  has  made  provisional  arrangementa 
with  the  Murconi  lutonmtional  Marine  Comniunicatioa  Co. 
for  the  acceptance  at  tetegr^di  officea  in  the  Uititod  Kingdom 
ol  prepaid  messagef!  for  tran.=mu?ion  {rum  wireless  st.itiong 
on  the  coast  U>  ahipe  at  sea.  The  arrangement  came  into 
opcntkn  on  Janvaay  Ut,  A  dnip  ol  6)d.  per  wonl  b 
bimIs,  with  «  miniBniin  <tf  te.  4d.  for  telegnu. 


iBvanM,  B4|onBiie  AOou) 
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Companic*' 


.....  4»U 
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If  OTIS  B. 

AVe  trust  I  1'  I  read  era  wilt  welcome  the  )>ookOD  Elec- 
tricity Meters,  tht)  puUlicatioa  of  which,  in  serial  fom,  iaeom- 
meuccd  iu  thiii  iii!>uo  of  Thg  fkefncuin.  Excellent  volames 
lutTtt  boon  publialiod  on  npply  atatiom  and  their  eqiupmeot^ 
njvl  there  are  also  some  good  hooks  dealin<r  with  «!i«!rHniti(i^ 
oetworiu,  but  Uie  iwpoiUmt  auhject  of  electricity  mct43rs 
haa  Inthaito  not  been  accorded  the  titration  it  deaervee. 
Mr.  C  11.  W.  <:r:ni!  t!ir  ;i:iili..v  ,.f  the  book  ..n  |.i;1>- 
Itahiug,  ia  head  of  the  meter  depai  tmout  uf  one  uf  the  largcist 
«loetricity  aopply  companiee  in  London,  and  he  writea  from 
ttpertenco.  Without  divulj^in^  t<.K>  much  of  the  contents  of 
the  eucceeding  iu«tulmonU  of  the  serial,  we  may  say  that  they 
•I*  QMWntially  of  a  praoticel  nature,  and  cannot  fail  to  be  of 
I  (OMipply  etAtioii  diatnbation  ei^een. 


Ths  progresB  of  (ho  eleetrieal  industry  io  the  Colonies^  to 

which  attentiou  is  drawn  in  our  leading  article  this  week,  is 
emphaeised  by  the  rtoimv  which  we  give  on  another  pu^'o  of 
the  proviiiona  of  the  "South  Australian  Tramways  Electric 
TractioD  Act,  1004."  W«  noomtnend  a  {wrn^al  of  this  article 
40  nteetrieni  ntmoficturen  and  contractors  in  this  country. 


Wb  an  nUe  to  give  the  following  partienlaiis  of  dM  iinaga- 

mcnts,  Bujiplementary  to  w  l.rtt  h  is  .ilre^i'iy  s]>peared  in  the  daily 
nowapapers.  At  present,  the  iwrvico  »  n>ntinud  to  Atlautic  liuera. 
Contrary  to  the  yemeral  imprasakm,  meingea  cannot  be  wnt  to 
the  shiiK  !lironL;!i  the  nifrh'nm  of  tho  I'ost  Office  during  the 
whole  voyage  across  the  Atlantic,  but  practically  only  so  long 
aa  the  diipa  are  near  the  Engliah  or  Iririi  coast.  At  each  pott 
office  there  i»  a  table  ^'iviug  the  list  of  sailings,  and  the  times 
np  to  which  telqpnms  can  be  receiTed  for  transmjation 
throngh  six  whiles*  tdegnph  stattona  opemted  by  the  Com- 
I>any.  These  stations  are  at  the  North  P'oreland,  Niton 
(Ule  of  Wight)  and  the  Liatrd,  on  the  English  Coast,  an<l 
the  other  three  at  Koe^laro,  Crookhaven  and  Malin  Head  oa 
the  Irish  Ooast.  They  are  not  fitted  with  sending  apparatus 
of  the  ««nii'  power  as  at  Poldhu,  :ui<l  tliorcfoiv  the  (JiFtanro 
Ut  which  they  will  carry  in  iiiuilcd.  Telt^ams  may  be 
aceapted  at  poet  officea  after  the  times  sehedvled  lor  pimiini; 
rlnse  jKiints,  hut  no  guarantee  of  ilrli'. ,  i  y  is  givao,  and  flia 
meesa^es  ate  sent  wholeh'  at  the  Miuder^'  ri&k. 


TwESTV  FlVK  Atlantic  liiiL-i-s  fitted  with  apparatus  for 
rtKHiiviug  Utesc  uieii»agea  sail  thia  muuth.  Six  of  these  ai-c  ol 
the  Cunard  line^  and  pan  witbbi  rang*  of  (be  Itosskre  and 
Crookhavi  ti  ^t  itii  iii  on  their  way  to  and  finn.  T.ivi  i  p.  .ol. 
Three  of  the  Compagnie  Utrnerale  Trausiitlantif]uc  steamers 
from  HaTre  come  into  touch  with  the  Liaaid  station.  ESgfat 
Iwlong  to  the  American  line,  those  coming  from  Antwerp  l}«ing 
accessible  at  the  North  Foreland,  >iiu>o  and  the  Lizard,  wliile 
those  ihat  start  ihMn  Sontbampton  can  be  commnnicatcd  with 
from  the  last  two  of  thefle  station".  The  two  N<>r(l<leut*cher 
Llojrd  boats  aailing  during  the  month  can  be  signalled  from  aU 
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tbret  of  th«w  Chuinel  •tatiaii%  rail  the  ntne  applie*  to  two  | 
■teuDen  each  of  tho  Ilanilmrf^-Amoricun  nnd  Holland- 
AauriCAO  linei,  and  the  "  Minnetonka,"  of  the  Atlantic 
Ttansport  Co.,  \rhich  ftttiU  from  London  on  Jmmry  1 9th. 
The  "  Parisian  "  of  the  Allan  line,  wbieh  ig  dao  on  the  list, 
f-ilti  il  II  irii  T,iv,  rpool  yesterday.  »n<\  ran  W  (•omtiiiiiii<;itt>i! 
with  via  Mahn  Head  uji  to  9  a.m.  to-day  ^l•'riciay;  j  this 
aMMBMr  doce  not  pace  the  other  two  Irish  stktlont. 

Wk  undentond  bom  the  Marconi  Company  that  arrange 
nunte  may  poenUj  be  conclmlcil  in  the  near  future  for  trans- 
nit?!?t»iTt  <  f  sjK'h  tn<'»«ft;:t--  vii  Pi>ldhu,  which  would  mean  that 
communication  could  maintained  with  the  steamers  for  a 
eonaidenble  part  of  (he  peange  to  and  from  America,  aa  ia 
now  done  in  the  case  of  those  which  intbli-^h  a  "wiulc^s" 
newspaper  on  board.  Even  for  this  last  purpose,  however,  the 
meangee  are  not  all  ncwved  by  aaeh  abip  direotlj  from 
Poldhu,  wo  lieliove ;  some  me-ssaget  are  rO'tnmmitted  byahipe 
in  intermediate  poniiona  at  sea. 

RKViEWixti  the  action  of  the  Post  Office  in  p  uniiiu'  % 
facilitiei  to  a  company  we  think  that  the  Department  has 
done  wisely  to  ^ve  the  syatem  a  trial  on  «  ptadtcal  baais. 
'By  the  tenns  of  tlic  Wireless  Telegrnphy  iVut,  theru  can  bo  no 
auggeition  that  the  company  is  in  any  sense  granted  a  mono- 
pdy  of  this  method  of  comnnnicatioQ,  and  the  Act  also 
serves  aa  a  isafc^iiard  sboold  the  service  be  ill  any  way  detri- 
mental to  li  t;  iiiUrc^t^  nf  the  Navy,  the  coa«l  communicatiouE 
of  the  Trinity  tioard  or  the  War  Offiea.    Moreover,  it  has 
been  definitely  annoimeed  (hat  the  {uresent  agraement  ia  pro- 
In  some  ■jj.utei.s  it  is  hcli!  lli:it  Ih*:  nf'rvi<:. — which 
in  dcfertnu)  to  the  interests  of  the  public  should  certainly  be 
(Hovided— ou^t  to  be  carried  out  by  (he  Poet  Office  itaeU, 
but  we  think  that  in  tho  present  cx|Krrimental  state  of  the 
wireleie  telegraph  industry  it  would  not  be  wiee  to  discourage 
private  enterprise.  We  wish  the  new  service  every  auvccse, 
and  tiu%t  that  there  will  utoii  lie  equally  UBuful  developmeBta 
in  similar  directions,  for  communication  between  bhi|w  and 
shoie  BtaliouA  is  the  field  iu  which  wireless  telegraphy  should 
pnnre  «f  the  greatest  ulUity  to  nanUnd. 

Wk  puUish  deewhere  in  thia  iieae  oar  annual  list  of 

patents  of  an  electricul  natoie  which  expire  during  10O.'>.  Two 
only  of  these  arc  in  the  naturu  of  master  patents— viz.,  that 
covering  tlic  I>ickinson  awivelliuj;  trolley  and  trolley  pole  and 
the  patent  describing  the  nuKbdiacnaaed  Ward'Leonard  eyitem 
oi  traction.  The  combination  of  electric  with  pneumatic  auil 
hydruulic  meau4  fur  coutrulliug  ihu  switch-gear  and  signalling 
apparatus  of  railways  forms  the  subject  oi  patent  No.  3,443 
granted  to  Mr.  Ckorgk  WKSiiN<;HorsK  and  Mi.  G.  I*. 
SCHAKLDKH,  which  oxpitx»»  tliia  ycAT  together  with  two  other 
patents  for  railway  signalling  apparatus  by  Mr.  1.  A.  TIMMIS 
and  Ml.  Ki)W  AHii  TvEK.  A  system  of  ships'  tclegraphg  devised 
bv  Messrs  S.  Evkumif.h  and  A.  E.  t!.  Hn  haiidn  and  a  patent 
for  an  impruvcmcnt  in  the  Hig^gius  typu-print^r  are  also  in  the 
liat  £ieet«Mhemica]  sabjecu  are  touehed  upon  in  Mr.  T.  L. 

WiLi.soSs' jkiiuiii.  No.  4, 7 'i7,  which  covers  a  certain  const nictioii 
of  oloctiic  fuin.u;t,  and  in  patent  No.  19,775,  granted  to  Dr. 
Awxift  Brkckk  (or  diaidrngma  of  porous  cement. 


A  NoviwoRTinr  patent  in  eonneetion  with  dynamo  design 
which  expires  iIum  year  it  Vo,  16^73,  which  covers  ifr. 
W.  li.  SAYKBii'  well-known  arrangement  for  improving  the 
commntation  of  continuous-current  machine  This  device, 
which  received  an  enthusiastic  reception  at  the  Institution 
of  riirlrical  Engineers  in  has  not  been  adopte<l  ;i  » iil.  Iy 
a«  was  expected  at  the  time,  owing,  no  doubt,  to  the  tact  thai 
in  the  meanwhile  simpler  methods  for  preventing  sparidng 
liavc  been  found.  If  only  for  .Mr.  .S.tvrns'  s^ik'',  it  mtist 
bo  logretted  that  the  development  of  the  continuouH-curretit 
tiirbo-genentor  hae  been  ao  slow.  Thmsforraer  design  ia 
represented  by  Mr.  \V.  M.  .MoRDKv's  well  known  patent 
Ko.  12,960^  which  describes  his  metbod  of  dimensioning 
tnnsformer  stampinv^,  by  means  of  which  the  whole  of  tlie 
sheets,  from  which  tho!<o  stam())f.^'4  are  punehed,  ia  utilised. 
Tht»e  Woaton  patents  have  run  their  allotted  span.  Two  relate 
to  moving  coil  measuring  instruments  of  a  pattern  not  much  in 
tise  in  thit  country,  in  which  the  currant  aueks  a  ooO  into  MB 
anriu!:ir  space  formed  by  the  two  jHjlr-a  of  a  i»t<rrn;iiipn»  nwL'net  ; 
rotator}'  movement  is  given  to  the  coil  and  pointer  by  providing 
the  epindle  of  the  coil  with  a  number  of  ateep  tiiraads  iriudi 
engag)^  with  a  fixed  nut.  Mr.  Wk.sti)n's  thir  l  ji.i'.c:it  Mirers 
the  Gon«tnicUon  of  his  well-known  cadmium  standard  ceU. 
An  expjriog  Hartnuum  and  Braon  patentdeaeribesanumber  of 
arrangements  for  mechanically  magnifying  the  movomenta  of 
tho  working  wire  in  hot  wire  measuring  iustnimenu.  Mr. 
DBCKKRT'ft  patent  {\o.  ^l.^t't.'iX  which  ex]MTes  (hia  year,  refen 
to  microphones  in  which  tho  grains  are  prcvcnt«d  from 
"packiag"  by  tufu  of  fibrous  material.  Patent  No.  22,304, 
granted  to  PmL  S.  P.  TnoMraoN,  rehttes  to  tho  artif  dal  cBitri. 
bution  of  iodttCtanco  <>v>'i  mg  <listance  telggntpb  and  tele- 
phone lines,  more  "r  less  on  the  ()i.ivkr  Hkavisiiie  principle, 
as  doscribed  by  tiie  Professor  iu  liis  Chicago  Fapcr  of  1:^93. 
Laal^  hot  not  Unit,  we  must  reeoid  the  expiry  in  November  of 
Mr.  Dlii'tTT  H  \i civ's  {latent  for  his  system  of  thermal  storage, 
the  true  value  of  which  has  only  been  appreciated  duiing 
the  hat  few  yaara. 

In  a  recent  iaaoe  of  Tk*  TiufA,  retcience  was  made  to  a 
anggoation  for  a  new  means  of  t«legiiiphic  communication 
between  the  United  States  on  the  one  hand  and  Siberia, 
.Ia|ian,  China,  the  Philippines,  Manchuria,  Coi-ea,  and  also 
with  the  Continent  of  Europe,  on  the  other.  In  view  of  the 
considerable  extension  of  telegraph  Hues  whi>ii  has,  within 
the  last  two  or  three  years,  taken  place  between  the  Unhel 
•States  and  Alaska,  and  in  tti"  l;ittcr  ti n  itutx  it^  jlf,  it  i*  ^hl;- 
gc«ited  that  the  United  States  Uovernmcnt  should  continue  its 
finee  m  Alaaka  from  Nome  to  Cape  Prinee  of  Walee,  and 
establish  a  wirclcsii  '■ystein  at  the  Utter  place  connecting  with 
a  station  at  East  Gape,  the  nearest  point  on  the  Siberian  side. 
If  this  were  done,  the  Xortli-Eaatom  Siberian  Company  might 
buibl  an  overland  line  across  Xorth-Eastern  Silieria,  l,.'iOO 
mil  s  in  leiigtli,  for  wbicb  it  holdi*  .i  concession  from  the 
Kussian  Goveiumcal,  commuuicating  with  a  line  on  the 
Siberian  Bailway.  Bcftve  the  atteeesafnl  completion  ol 
the  Atl.mtic  cable,  this  route  wa"  ^it_'ri^-ff'1,  with  a  cable 
across  the  liering  2>t4uit,  but  was  not  proceeded  with.  Look- 
f  iag  at  the  map  the  eeheme  appeaie  to  be  a  tempting  om^ 
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considering  that  the  dirtancc  liotweon  Alaska  and  Siberia  in 
only  57  iiaut«,  bat  when  it  is  oomidered  that  such  a  lino 
could  create  no  new  aoaroea  of  traffic,  and  that  a  greae  part 
«f  tbe  liM  would  beom  tba  edge  of  the  Antic  Circle  in  a  region 
of  constant  fog  and  snow,  nml  throngh  ron<!t  •sparsely-inhabited 
couu tries,  it  will  be  seen  tJuit  tlic  coat  of  enection  aud  diffi- 
enllia*  of  luinteiiiaee  and  woildiig  would  be  rmy  gml.  It 
is  impossible  tri  Itelieve  that  such  .\  line  could  com{»et«  in 
cheapoees,  reliability,  speed  or  accuracy  with  tbe  c&blo  liuee 
now  conaeetiiig  the  XTailed  Stetoe  ■laucfc  directly  to  tlie 
countries  with  which  it  ia  propoMd  to  afford  eoDDiniintion 
by  tbe  new  route. 

Tins  vii'u-  i<  (.uufiiiuoil  by  ii  lettei  published  in  yaelerday's 
Tiiiu-j!  from  Mr.  Mark  Kkli.y,  F.K.(>.S.,  who  was  a  member 
of  the  expedition  sent  in  1866  to  establish  the  line  originidly 
proposed.  He  fully  coufirms  the  im]x:»:sjliili:y  of  main- 
taining such  .1  l.Tinl  lino  owing  to  the  rigours  of  tho  >  limate,  and 
menUonB  that  he  himself  lost  two  fingers  by  frxjet-bitu. 

Trbrs  ie  Ml  intareating  letter  in  e«r  Correapcndencs  colnmns 

frmu  McMi:-.  Siemens  and  Ilalskc,  whd  comiiipiil  ••u  liitido 
which  we  pablisbed  oooceming  the  fixation  of  nitrogen  from 
the  air.  Ckaoeinlly  apealdng,  nitrogen  can  only  be  fixed  elFect- 
ively  at  high  tcmpomturoe,  aud,  in  con«ci|U(>nc<>  of  this, 
electrical  methods  are  evidently  indioated.  Direct  fixation  by 
bunting  the  nitrogen  of  the  air  baa  been  praeliaed  in  the 
i}radley  procotts,  the  outcome  of  which  cdmaMVeiaUy  is  etUI 
nwaitcil.  Fixation  of  nitrogen  by  calcium  carbide  with  tho 
formation  of  calcium  cyatiamidc  hua  bcon  known  for  some 
time  ud  pfomiaes  welL  Now  it  has  been  realised  that  poten- 
tial calcium  carbiiio  will  sprvc.  It-'tflrtil  af  tlie  ."n  tnal  substance, 
a  mixture  of  limo  an<l  carbon  is  iicatc*!  lu  a  resistance  furnace 
•ad  air  ia  paaaad  over  il  The  operation  ia  rational  and  ita 
success  turns  on  the  nutinit.  Mr-^>:i>.  Siemens  and  Hidsko 
would  do  H  (iei  v'i'.  c  !i\  ftTsitiiiL'  till',  •']<]<■  nf  tlif  (jueetioD. 


Petaonal. — Afcording  to  the  tllettiicul  U'orld  of  Now  York, 
Prof.  Harris  .1  Ryan  has  resigned  his  professorship  in  Sibley 
College,  Cornell  I'niversity,  to  accept  a  call  to  the  head  of  the 
Department  of  Electriod  P^ngineering  of  Sunfoni  Unlvenity, 
PUo  Alto,  C^L  ProL  A.  &  MeAUiater,  aamtant  ptofcaaor  of 
eleetrieal  engiiweriog  at  tbe  same  nnivenily,  hasntao  i«aigne<l 
his  position  in  onli  •  '     :  •  r  on  editorial  work  in  New  York, 

Cable  Interm^tions  and  Bep&ira. 

Data  of  Interruption.  Oala  atBatair. 

OarngaM— PintMiros                Aug.  IS,  1903  . .  — 

Baisn-IaBa(Tein«n)— Oamaran  Oct  aS,  1903  ..  — 

Tarita— Taogiei                      Jan.  18,  1904  . .  ~^ 

OtTODDe —Paramaribo                Jclr  13.  1004  — 

Bitka— ViUd«z  (Alaska)            Khv.  11.  IM.i  .  — 

Trinidsd— liimJOTiura                D««.  20,  1W4  ..  — 

Awiab— Pcriiii                        Dec.  »l,  1904  ..  — 

Bl.  Vincent- San  Xh(a«o....    Dvc.  37,  11*04  ..  Jan.    4,  l!IOi5 

BalhursS— Siana l4eiia  ....    l>eo.  37,  mi4  ..  l>c-«.  30,  1U04 

OapB»7tl«n-PwrtaVtet»..   t)»c.  37.  l»04  ..  - 

Oiteallar— Taaaiar               I>se.Ss,lSO«  ..  Jan.  Z,1906 

Aeeldent  an  tho  OaMial  London  Ballwaiy-— At  about 

11  o'clock  on  Wednesday  moniiug,  whilst  on  empty  train  w,is 
bein<|  shunted  at  the  Uank  station  of  the  (.'cntral  London  fUil- 
\>Ay.  lliL'  Tinitoi  ■■ii'  lift  th''  i.iils  .iini  hliu-ku'l  tiic  Iiiiu.  In 
corisciiutrn'c  ■)!  this  no  lurliur  6i:rvic«  bcLWijuij  ;hc  ilritiih 
MustMiin  su.Li 'u  iibi'  nc\i  shunting  place)  and  the  I^nk  was 
possible  until  about  four  o  clock  in  the  afteruoou.  I'ortunalfily 
fbo  hanneat  part  of  tbe  morning  trafllc  was  over  at  tbo  time 


of  the  accident.  There  was  no  interruption  in  the  service 
between  tho  British  Mii.seum  station  and  .Shephenl's  Kush 
throughout  the  d.n  , 

Electric  Traction  in  Japan. — On  Friday  last  week  a  »pc«'i:d 
tiairi  <'.  iiisihtin_'  ni  1 L!  waggons  left  .Messrs.  I>ick,  Ken- ^  Co.'s 
i'reslon  W'orics,  canyinj;  •_'.'iO  tons  of  electrical  machinery  for 
shipment  in  connection  with  tliat  firm's  contract  for  the  coni- 

K'  te  equipment  of  the  Tokyo  Denki  Tot^udo  Kab  isI  Iki 
Tramways.  This  tramway  system  when  lini->hc  1  wlU 
cover  over  GO  mileii  of  line,  and  opomie  80ni«  2>j0  can.  The 
complete  installation  ia  being  carried  ont  by  Ifassn.  Diciki 
Kerr  &  Co.,  under  the  anpernsion  of  matalF  of  their  epginem, 
and  it  is  Bnr]irisiug  to  learn  that  the  only  eSeet  tbe  war  bM 
lad  on  the  progress  of  the  work  is  in  connection  with  the 
transportation  of  tho  machinery  from  Yokohama  to  Tokyo, 
the  railway  !i<  in;: ■ , .n^i's- 1  •!  wiih  \i-ar  materia!. 

Arc  Lamps  for  tho  New  Undergroo&d  Railways.  —  t  learn 
that  the  l-'ndergronnii  ('.Iti-n ic  l,'.iihv;,\3  tVi.  of  Loinlut!  hare 
place<l  an  onlcr  with  tlit;  .Sir  Uinun  i.lectrical  .V  Engineering 
Co.  for  a  largo  numltor  of  Ma.xim  direct-current  triiction  circuit 
arc  lamps.  These  lamp  arc  to  burn  five  in  series  on  ■'i.''>0  volts 
direct-current,  :uid  are  provi<ieii  with  self-contained  line  and 
sul«itituu.  in!it  r  i>i-:.ini  es  and  automatic  cut-out  iiud  an  isola- 
ting swiu  li  liy  \vIul';i  one  lamp  can  i>c  triinmetl  or  e.varainod 
u  the  other  four  are  burning.  The  meohaniam  chamber  is 
'  oin[iletely  separate  from  the  rasiatMioe^sndtbe  overall  length 
of  the  lamp  ii  only  Sttio.  A  full  trim  of  carbon  <13in.  ISnua. 
top  and  Sin.  12mni.  bottom)  laata  90  hours  with  single  endoanre 
globe,  and  the  carlwn  left  in  the  top  bolder  is  juH  long  enough 
for  tiie  Itottom  holder  for  ru-trimmiug.  Tbe  isolating  switch 
is  >  '|>ei  .>t.-.I  ),y  nitMii-.  oi  a  key  inaerMd  through  a  wnlortjght 
self -rcpiaciiig  Ui>  h  in  :he  case. 

Compensated  Series  Motor.  —In  oitler  to  be  able  to  remove 
the  magnetising  winding  of  an  alternating-current  compeu- 
sate<i  series  motor  without  disturbing  the  neutralising  coil, 
N!r.  I!  ('.  Lanime,  acconlins.'  to  the  EUt-lfv'!  ll'ofUl  of  New 
Yuik,  (irup4i«es  to  place  th<i  itcuLralising  conductors  iu  slota 
cut  in  the  face  of  tbe  projecting  poles  of  the  stator.  One 
half  of  the  nentnUsin^t  coodneton  in  each  pole-piece  tm 
cooneeted  to  the  neutral  isiug  condneton  ef  tho  adjaoBBt  half 
of  ^  next  polc^|>iec<>  by  ineaos  ol  end  portions  bent  out- 
irartl  in  a  ^taM  pemllel  to  the  end  of  the  motor  and  then 
around  the  adj.icent  space  between  the  pole-)ticcco.  This 

constrU'-*  il  ei,  fdi  H-liirli  ,tii  Anu>l  ii  :ui  [titttit  w,.-*  _';'iinte>l 
November-'-,  i>cinuu  i>t  l.jc.r.  inL'  lln'  ni:i'.^iir;  i.-Lni;  iioils 

(juite  cbi^e  !■!  ;lie  |Kilu  tips,  which  teii<ls  in  tcilm  u  ilic  ui;i^netic 
leakage  ;iiuuuti  ilw  coils  .ind  thereby  la  lUipiu^e  tlit*  opctuting 
chciracCeristics  of  the  machine. 

The  Cost  of  Electric  Orilllnc  in  Mines.— Acconliiig  to  Mr. 
ti.  K.  \\'al»h,  in  the  Eiii/intrriiig  and  Mining  JoiifTiiil  of  New 
York,  elcM-trio  drills  have  been  tliiren  at  the  mines  of  the 
Consolidated  Caribou   Hydraulic   Co,  at  Bullion,  British 

Columbia,  for  some  time  by  direet-^imnt  porteblo  1*5  h.p. 
ni«toi«,  and  also  by  3  it.P.  motors.  ThToe  drilb  avangad 
312ft.  of  holes  in  10  houn  thnnigh  aoUdroek  Thoeoaiof 

current  was  ^i-l't,  and  lubricants  35  cents.  Hie  driOmen'e 
wages  were  H  per  sliift,  with  a  helper  at  92  :  a  blacksmith  at 
$i,  and  a  hel|)er  at  mu»t  be  addcil.  Tho  total  cost  of 
numit.;-'  the  drills  for  lu  hours amount«tl,  therefore,  to  j^.ll  55. 
Cotiip»iic«l  with  haiid-tii  illiu^',  tlierc  was  a  saving  of  iliout  ^fSO. 
The  |kjwcratthe  above  jiUi.  wu-  ueneinti  d  b>'  steam  engines, 
and  the  results  cannot  U-  coiisiili't'cxt  as  an  indication  of  the 
highest  etliciency  attaiiiablo.  A  more  satisfactory  test  of 
i-lfctric  drills  was  made  for  the  purpose  of  determining  the 
consumption  of  power  without  reference  to  wages.  I'ndor 
this  tc.-'t,  which  was  cxt<!iwivc  enough  to  givu  goixl  averago<» 
an  S6in.  hole,  'Jin.  iu  ilianiclcr,  was  drilled  in  19  08  minutes, 
llie  total  conanmption  was  94U  watt-hours,  or  131  watt-tioul* 
per  loot.  The  cost  was  10  centtj  per  kilowatt  hour,  which,  at 
the  rate  of  191  watta  per  foot  drilled,  would  bring  the  cost 
down  tft  1  -81  cents  per  foot.  The  mfnfnmm  cost  m  drilling 
with  .Ht.'uui  Ml-  coiii|,t«.---it  ,ii'  ■  :  ■•  ..  r  '!>  •  'I-    1  ( 

The  Andrew  Carnegie  KeniiiiH-li  Si.hQ!ar.iliip  A  research 
-scholarship  or  -:  liol.ii:-.!ii|.-,  fomuiuil  by  Mi  .  .Andrew  Carnegie, 
who  has  jircscntcd  to  the  Iron  an<l  istcel  Institute  sixty  f<>*" 
91,000  Fittaburg,  Beaiomflr  and  Uke  Erie  Kailraad  Co.  5  F"' 
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O0iit.dcf)«ntitrolMndilor  the  purpose,  will  be  swwtiad  annually 
itnmective  of  lez  or  trntUNMlitV,  on  the  recomtnen<lation  of 
ilw  Oouiuil  of  (be  lulitata.  OwulicJatoa,  who  must  be  under 
SB  nan  of  xuutMfslly  m  a  qpacitl  form  bafore  tlie  «Did 
«r  F«bnuu7  to  tba  nonteiy  of  tiko  Institute.  The  object  of 
scheme  of  $cliobtnhk»  it  not  tofiMiKtat«  ordinary  coUe- 
giuti.'  studies  but  to  enable  atudente,  who  have  paaaed  through 
a  college  curriculum  or  have  been  trained  in  iminstiial  u^t  ililish 
tncnt«,  to  conduct  researches  in  the  DH't-iUm  _  v  of  iron  aud 
steel  and  allietl  snbjocts,  with  the  view  of  nidinL.'  its  inivance  or 
its  aiiplicatioii  to  induiitry.  There  is  tio  rc4t:u  ii<iri  a«  to  the 
jilacc  of  ic:seaicfi  which  may  l«e  6rli'ctr.l|  wlmilioi  university, 
tethuical  school  or  Wi n  ks,  providr.i  it  Ik;  properly  equipped  for 
the  prosecutionof  mcLalliirLrical  invi:i,ti:'.itiona.  Theappointment 
to  a  scholambifi  is  for  one  year,  but  the  Council  may  at  their 
dhKNtiOB  renew  the  scholarship  for  a  further  {leriod  inKt«ad  of 
proceeding  to  a  new  election.  The  results  of  the  research  are 
to  be  communicated  to  the  Iron  und  Hteel  Institute  in  the  form 
of  a  Paper  to  be  eubmitted  to  the  annual  general  meeting  of 
IMinbani  and  if  the  Couooil  ooonder  the  Faner  to  be  of 
siifBeiMit  merit,  the  Andrew  CaniMne  Gold  Medal  ehall  he 
awarded  to  it*  author.  Shonld  the  Paper  in  any  yMT  not  be 
of  Fiiffic  ictit  merit,  the  medal  will  not  bo  awardedintlMt  year. 

The  Hearaiement  of  Vaoanm. — In  a  Paper  on  ibis 
aubject  read  by  Mr.  <  .  1  umhull  Wore  the  Newcastle  Local 
S&emm  of  the  Inatitution  of  Electrical  Engineen  oo  Deenaber 
iMi  tiw  author  drew  attention  to  the  fwt  that  the  vaennm 
gemse  in  common  OM  aMatnred  the  diiferance  between  the 
condenser  pressure  and  the  atmospheric  (mwsure.  It  was, 
thcrufoie.  tieces^iiy  to  rend  the  barometer  as  w-Al  is  liir 
vui  uuiii  .i.';iUj;o  til  :mt  at  the  true  i-esult.  Thus,  wiib  a  viiciinm 
g;iui;c  ;iL  'iSin.  and  the  baromt'ti  r  .it  iOin.,  the  actual  pressuro 
<>l  I  In  i  i  .iidenscr  was  5in.,  ami  rluH  :>ui.  wan  the  only  quantity 
tluii  :r:i!ly  concerned  u^.  The  h^^Li-  I'n-  nii.'ii'r,  the 
better  would  be  the  actuai  Mu  umii.  liklioiigh  ibe  vacuum 
gauge  wouUi  show  a  worsw  t'  hhIi.  What  we  re<|uired,  then, 
was  an  instrument  which  would  iuitil  the  foMowing  rctjuire 
menta :  (1  :>  It  must  show  the  actual  pressure  iu  the  condenser 
quite  independently  uf  the  pressuro  of  the  atmosphere  >  (2)  it 
must  bu  Miiitu  accurate  ill  its  readings,  and  not  ikUe  to  go 
wruig.  The  first  tequiremeot  woula  be  met  by  an  oroi- 
gaugo  with  an  exhausted  tube  (or  a  ein^ 
amngement  to  that  used  in  the  aneroid  barometer),  hut 
with  the  case  of  the  hutmmeot  eonneeted  to  the  condenser. 
Another  and  perhap.s  better  way  was  to  make  use  of  the 
ordinary  mercury  barmneter,  but  to  connect  the  o])cn  end  of 
till  U-lub«',  not  to  the  atuiosj)liere,  I  . it  i"  cxhauBt.  \\  lu  n 
iJic  mercury  njse  4in.  in  the  tube  11  lucuut  that  tliett-  ua.i  a 
pn'^i-ture  in  thv  roiideiiHor  which  had  an  etfccl  upon  the  back 
01  the  pinion  of  a  riiciitrtx  iitint!  «->ii!;itic  as  if  the  piston  were 
lifting  a  layer  of  raei'  iity  <iii  '11'  ]i  f  ir  most  purposes  a  IOin. 
tulx'  wiiH  <juite  lonj:  enougii,  ior  Uiio  would  show  a  vacuum  as 
low  as  •iOiti.  The  iristmmciit  could  therefore  be  made  in  a  neat 
and  cheap  form.  The  idea  whs  not  new,  of  course,  but  so 
far  as  he  knew  it  had  not  come  into  common  uw.  Messrs. 
Risely,  Thornton  and  Orde  took  p.irt  in  the  di!<cu3.sion  which 
fdlowed.  On  the  wiiolu  the  i<ica  WM.^  welcouK'd.  but  the 
opinion  was  e.vprcs<ed  by  the  first  and  third  speakers  that 
leakages  of  air  might  interfere  with  the  aeenney  of  the  read- 
iogs.  In  reply,  Uie  author  eoofeasol  that  he  eonld  not  aeahow 
air  leakages  contd  take  place.  The  apiiai  .itus  had  been  woric- 
ingforsonii'  tir.i.:-.  i-nt  h  p!  privcn  very  ^o<k1  results  SO  far. 

Burstiuf  Tests  of  4ft.  Flywheels.— In  a  Paper  presented 

itu  iitiy  to  the  American  .SiM-icty  of  Mechanieal  uigineers, 
Mr.  C.  U.  Benjamin  discussed  the  result*  of  some  buret ing 
tests  vftly  wheel*.  The  iUlowmg  conUins  legist  of  his  Pai>ur : 
The  first  wUi<  l  to  be  exporineoted  or.  was  a  well-proportioned 
cast-iron  pulley,  sueh  as  is  used  on  .-ihafting  for  transmitting 
power.  ThiK  pullfv  No.  1  was  -I sin.  in  diameter,  ha<l  six 
nntiR  and  wci^hud  Ittllb.  The  rim  was  whole  and  w.is  ^\m. 
wide  and  about  si  in.  thick,  lini.slied  on  the  outside.  The  arms 
were  elliptical  in  section.  3iin.  by  1  ,',  in.  at  the  hub,  and  2iii. 
by  Jill,  at  the  rim.  '  >;i  tlic  whole  the  wheel  was  well  dchij^ned 
aud  showed  no  signs  of  shrinkage  strains.  It  had,  however, 
boeo  balanced  in  the  customary  manner  by  riveting  a  east- 


iron  washer  inside  the  rim  at  the  lighter  side,  an<l  this  |MOved 
it«  undoing.  The  combination  of  a  thin  place  in  the  rim,  a 
rivet  hole  and  a  betvymaas  of  cast  iron  is  enough  to  wreck  any 
wheel.  It  waa  naeeamry  to  «tiU  furthar  weiui  thk  aide  by 
n-indingteBdwiiaafoanathaann  jnatinaidaanTim.  Aahaa 
been  shiown  by  prevtona  exueilments  on  wholofim  iriiada  of 
cast-iron,  a  bursting  speed  of  40(Ht.  per  second  may  reasonably 
be  expected.  The  circumference  of  a  •tft.  wheel  being  alwut 
12Jft.,  such  a  wheel  shoidd  burst  at  about  1,920  revs,  per  min. 
The  pulley  in  question  biir--t  i\t  1.1  UO  ress.  ]>ti  miti.,  .»3 
recorded  by  a  tachometer  connected  to  tlie  liiiviiiL'  sii.ift.  The 
l>;ilnt!(.e  wc'iL^lit  «i:iuhij<l  .3^lb.  and  hs  ceiitiL  approxi- 
mately '.Min.  fnim  the  axis  of  rotatii>n.  At  1,1  On  rm-s.  per 
min.  the  cetiii  ifngal  force  of  the  balatiLe  wi  i^lit  uldue  would  be 
2,760lb.  Add  this  radial  pressure  at  a  weak  (toint  between 
the  arms  to  that  due  to  the  weight  of  the  rim  itself,  and  tho 
low  bursting  speed  is  easily  accounted  for.  The  linear  speed 
of  tlie  rim  at  nipture  was  230ft.  per  second.  .\»  100ft.  per 
second  is  ooosiderod  the  limit  for  belt  speed,  tlus  PidW 
would  hm  a  worldng  factor  of  a^ety  of  (2  3)'  or  0*3.  Whod 
NOb  2  was  a  eaat-ino  poUejr  of  the  aame  general  stylo  and 
dimensions  as  No.  1,  mt  with  a  split  boo  and  rim.  The 
lialance  weight  wits  present  here  as  in  tlio  former  case,  but  was 
obli$;ed  to  yield  the  palm  to  its  livul,  the  flanged  joint.  The 
whi'f'l  fiad  lii.'cn  cu-=t  in  unti  jiiei'o,  ,i.s  i.s  usual  in  such  cases,  with 
I  iivitiiis  ci>:  t:'\  nl  the  joiiita  i..f  i  iii:  ami  Imb.  After  finishinir 't 
liii'l  IfLi'ii  hrokou  a})art  by  ^'■Cll{:L■s,  making  a  fracture  joitit. 
The  JlaiigfK,  being  located  miiiway  between  the  aims  and 
bolteil  at  .suiiiL-  little  ilist;iii(.e  i;mide  the  rim,  were  in  the  worst 
possible  jKwition  tu  witluttand  the  bending  action  due  to  centri- 
fugal force,  and  their  own  weight  only  aggravated  the  difficulty. 
The  Hanges  weighed,  with  their  bolts,  7ilb.  This  wheel  burst  at 
than  700  revs  per  min.,  the  tachometer  not  recording  below 
this  speed.  The  speed  was  probably  almut  600  revs.  ])er  min.  At 
this  speed  the  centrifugal  force  of  the  flanges  on  one  side  would 
have  been  1,6801b.  At  600  revs,  per  min.  the  linear  speed  of 
rim  would  M  only  1 2.')f t.  per  seoond.  At  the  vory  common 
belt  i>p«ed  of  4,SQ0ft.  per  minuto  tho  factor  of  aaiHy  would 
be  but  2-8,  whidi  ia  aitqgaAMr  too  low,  aonrideihig  tlm  naMn 
of  thenaterialandthedimbstowUdiapaUeymaybeflxpoiad. 

New  York  Power  Schemes.— ^f^.  P.  S.  Sheanlown  read  a 
Paper,  "  A  Description  of  Electric  Light  and  I'ower  Schemes  in 
New  Vork,  with  Special  UeieK  ace  to  the  \\  .i-.ersiii.:  .Station  of 
the  New  York  Edison  Cyuipiiny,"  beforu  the  I'  lbau  L-jtal 
■<i cii  in  of  the  Institution  of  fclecn  icd  I^i-iin  i  r-.  on  Thursday, 
Ihicember  8th.  .\ftcr  roferrirr.;  historically,  geographically, 
luid  statistically  to  the  devilDinii'-nt  of  New  York,  the  author 
describetl  the  U'atcrside  genurutuig  station  at  some  length. 
A  (complete  description  of  this  station  appeared  in  Th<  EIk- 
tmiau  about  two  years  ago  (Vol  XI4IX.,  pp.  711,  61d,  ti99). 
A  few  features  of  recent  date  were^  bowerer,  alluded  to  by 
Mr.  Sheocdown :  — 

It  wM  inl«nde<i  oriRinslly  to  iMtal  tt  the  Wstsrsido  station  16  sicua 

engines  of  the  vcrlicjil  nisrinr  ly[w,  thrc«  craak.  vr{th  on'-  liisrH  and  two 
IsW'presaare  cvlindei-  I  r.i:  dc  i  cIl pmsnt  of  the  -mm  ;iHbLne  in  the 
larger  uniu  baa  made  i(  seem  desirable  to  ni'^lif;  lh«a«  plaim  aomewhat, 
and  II  nnlj'  are  10  farerci'C«d.  The  hnUnre of  theequipmant  will  consitt 
o(  turbiiMs  and  their  auxiliary  sppantiua.  Turbines  of  the  Curtis  tjrpe, 
m&niifa>. lured  bv  the  CicoornI  Elci'tric  Co.,  each  bavins  a  capacity  of 
i'.ilOOkw  ,  are  now  in  cour*"  of  »>reetion.  and  will  be  in  Benrice  in  time 
to  asaijt  tht;  vinter.  Th«  first  turbine  is  of  the  two-alage  tjrp«,  with 
rl|$hl  row.-  f  n^t  .tvinft  hladen  and  sit  town  of  guide  blades,  divided 
eqanlljr  between  tlie  stagta.  TIm  iHHWud  aud  tliird  tttrbiiMS  will  tw  ol  Um 
four-»t«f,'e  vMriaif,  iMvnif  tour  sMs  el  B|«iidiaK  nosalss  and  tarn 
revolving  anlts.  mch  tait  oontaining  two  Umm  of  Hades,  utifa  inw  Giia 
of  Kuide  blades  b«t«e«n  llifin.  In  the  lir^^t  type  the  sleun  is  partially 
cx|>»nded  at  (he  lirst  oet  of  no/.2leii,  flown  through  the  four  rcTolvin^; 
bladoii  sod  It  reo  gnidr  bliwto  of  the  lir«t  wheel,  and  the  expansion  Is 
then  tinir.hed  in  the  no/,/.les  between  the  BtagMl.  The  Bteam  then  passes 
through  the  Umi  levolring  bladee  itnd  ihtea  goids  blades  ol  the  seiMii4 

»taga  iaie  tbeeahaast  emnbsr  in  tbe  bsssel  the  tarttae,aMl  tam  tban 
pst^Ms  into  the  eondsnssr.  tuadlns  bsslds  llie  inrbiiM  end  of  ateol  lbs 

same  boighl. 

l  or  all  the  eompanj  .4  generating:  stations  the  msiimum  load  oa  ' 
Munhattan  Island  diinnR  I'.IO.I  ^r  i'  :^.'0,iriO  ampere.i.  wh'nh  .it  the 
BverikR*  ^l^vllllIl  |  if)o>ure  of  14C>  •.  Ii  ctju.illeil  .'lOilVOOkw.  Tli.  iu'.put 
of  the  generating  >latioo»  oa  Muiihatlan  Uaiui  iaiia^  1903  a^ogated 
1  Hl,000,oaOinr.-iKmn.  His  ralio  ol  maainiiini  lowl  to  osniMetol  IdsIbI* 
Uttw  was  S6<6  |Mr  esafc.,  a  Mnentags  wfaish  has  hsv  tenaaiaf  turn 
jtu  to  yesT  with  inocescd  coneentration  in  the  MBsmlioDef  aomal 
and  i^rsalar  dlvsni^ia  the  iHiipaese  fonritidi  I  asa  hssn  mafkifiiL 
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The  averaite  loi<l  >  n  tlm  Wntiii--iiie  ?uuun  for  tha  mnituuni  duv  o!  I'.iiNi 
(Dec«mb«r  iltii)  «m  i!i,/>il6ikw..  a  l<>Mi -factor  of  oH  |nr  c«oi.  of  Ui« 
24  bourMpacity ;  the  arvn^  (or  th«  month  o(  Daounber  was  I8.M9kir., 
47  ftt  oent.  of  the  oapaoity.  Corrant  ia  aupplied  thiongh  mors  than 
43.000  meten  to  iniUllaliona  ii4utre>;-atuig  1,M)7,343  incajideiioent  lampn, 
I'JJSUfi  arc  lamps,  >V>.0T2  n  i.  m  motors  and  S.OOOkw.  in  ctutoinors' 
storapfi  fiitti-rifs,  hunting,  and  oooking  appUancw  and  eTrwrim^ntal 
jp]>ar»ti;«.  <)(  Ihr  Krc  iRinM,  3,I9ti  arc  toppliod  for  She  mnnii-ipatiiy. 
The  aggregate  of  these  iititallatioaa  u  the  eqaivalaot  of  S.S.Iu.'iU  lamp* 
•f  19  Mh  MH^  •v*>«ffU>C  ^  watta. 

Ho  ue  noattivr  ewMwian  «an«nt  to  aoM  xmitr  •  reiatl  eontract,  in 
which  the  maximum  mIm  Im  1(  oenu  a  kilowatt-hour,  (allioR  as  the 
average  uae  of  tite  intdhliMI  llinaeei ;  thai  it  ia  10  cent*  for  the  third 
and  loorth  hom-s  of  t^tmie  nm.  7^  eenti  (or  the  fifth  and  ^iith  houirt, 
aad  5  centa  a  kilowiiti  t;uur  u>«  in  exoeu  of      hn.iis  liaily.  The 

laiger  imteltotionii  ar«  supplied  under  wholeMJe  contract*,  wtiich,  through 
liht  BMiinB  U  tmamMm.  aaNriag  a  ralatiTeljr  tam  gMMuiptkm  g( 
nmol,  o0ir  mwlnl  rtdaoilnaa  fma  the  price*  «t  tm  tt/kuMt. 
nm,  en  what  li  known  m  (ha  wholeaale  "A"  form,  a  coatomar  fOMM^MM 
a  OMnUiIy  nae  of  cnrmt  MBoanting  to  2,000  kilowatt- houri,  tu  »  dkUy 
average  uneof  the  !ni«i(U)»lioin  fit  two  hour:-,  tut  in  mntitlirs  nl  th«  vear, 
•nd  ttn!  niumrnuin  pricv  i»f  reduei  ,  i  i'  "nt-*  ft  kiinwL^lt  liour,  i'oi  ait 
eoirent  in  excess  of  four  hotm  aTera*^  use  of  the  inatallatioit,  the 
fiiwfc winni  >»  ft  m  MtowiM  Iw r.  fkm  it  chPAiMMMl  whole- 
■tb  fciB  cf  MHtiMt.  «Uch  a«tbiiUb  eitoinwi  taUat  ft  Mill  larger 
foanttijr  ol  power ;  and  there  is  a  third  form  ol  wholaeale  eontmct,  which 
was  derslopad  in  order  to  get  on  to  the  supply  mains  of  many  of  the  h'jge 
blocks  and  haililirn;-'  which  have  hithrrbo  br*n  fUf-plied  with  ourrfnt  by 
their  ovTi  privsti*  lixtittng  pUat-  Ihi-t  achedulv  is  far  ouatomer*  ijikin^ 
tuppliM  of  from  lU.tMM  oniu  per  niontli  (or  12  moaiba  ia  thv  ^car,  when 
Htm  aaiinsnt  tbuft  to  C  fl«Ma  par  unit,  which  ia  redocad  to  8  omu  per 
uit  fareorroilt  la  MOaM  ol  BO^IOO  tmits  per  mooth  per  ymu.  For  these 
wholesale  (wntmcts  thf  consumer  has  to  rapplT  spare  free  for  the  instal- 
iaiion  i>!  A  k;^;h-ten'::i'ii  -  uh  Htuti  .n  by  the  <  ojii]iaii y.  The  latter  requiree 
that  all  rrt&ii  cuslontt-rri  hImU  p«'rtuLl  it  to  ^i:pply  [nianif^w^'nt  lamps, 
including  tt'-civ.  wuhin  tin-  jnn-i-  fnr  L-nrrcvt.  I'hf.  v,\iolv^U-  i-usli.ituera  in 
tha  pcivata  plant  clau,  howeTsr,  hare  the  option  of  purchaaing  inatn- 
dwiiiiil  Iwffi  ii<thor(iomtbeoaMgo«yB»«lmwhow,OMsrtwn  thfcofttoa 
!■  wwhid  ■  ipaottl  wdnction  oi  1  oaatpir  UvnMk-toiir  k  imdo. 

Lute  BaucUifltt.-  In  the  Kltrii-kai  lf'»hl  of  New  York 
there  recently  nppennjd  a  deacrintion  of  a  huge  searchlight 
erected  on  thr  [  'i>t  i>f  the  building  occupied  by  the  Le<rt« 
Ihiblithing  Co.    The  efluxUigfat  was  built  by  th«  (ienend 
Kloctric  Co.  (U.S.A.),    %  reuon  of  it«  excclltinl  pomtioo  the 
IbUeffKtaof  it«atnn{(thitf«oUMiMd.  Situated  ia  tin  dome  of ! 
tlie  oSea  Imildiii^  it  u  ISAft.  abore  the  granid.  Tli»bnilding, 
bowever,  occnpioi«  a  point  coDmdentbly  higher  than  the  city  and 
the  surrounding  cuuHtry,  mt  that  the  h'^ht  u  more  than  HOOfi. 
above  the  city  proiwr.    AMini  pruji-ct^  il  at  an  angle  <if  .iH  >iu 
.^Odeg.,  in  which  |)OMtiou  liie  beaui  ol  light  is  socti  ,ii  i.'iu 
greatest  iliJ^t.uK  i ,  the  ray  is  re|)ortcd  to  have  been  dis(  <''  nt-il  ;it 
poitit'.  :iiJO  iiiiU'H  from  St.  I^iiiis.    The  strength  of  llu'  lii;lit  i> 
roch  thftt,  wli.>ti  ilii'usn  i.iu  tlie  outlying  city  uf  riiy..,n,  .{ 
miles  distant,  no  dilticiilty  is  cjn<eripnred  in  l  e.niiiit,'  a  netrs- 
paper  by  its  light.    The  lamp  it^i  If  is  •^tin.  in  diarafter,  and 
the  pai-abolic  mirmr  liohiml  the  lux  meAaurcs  »Oia.  Tim 
mirror,  which  is  of  foreign  make,  in  itself  entailed  an  expcnsu 
of  about  one-third  of  the  total  cost  of  the  lamp.    The  carbons 
are  set  horizontal  or  penliel  to  the  ray  of  lij^t,  the  negative 
carbon  being  placed  nearwt  the  reflector.   With  tine  poaition 
of  the  carbons  the  intense  light  from  the  crater  of  the  pmitive 
cwbon  b  thromrn  cUroctly  into  the  tvllector.  The  enter  at 
tinua  aaannw  a  depth  of'  2^in.  or  3in.  A  cored  carbon,  2}  in. 
in  diameter,  is  employed  for  the  positire,  and  the  negative  is 
solid,  having  a  diameter  of  IJin.    The  ctirrMit,  changing 
suuewhat  with  the  length  of  tbti  .irc,  Mitiis  from  :{00  to 
350  amperes.    Booausc  of  the  purity  of  tli«  eatWia  employed 
van' little  hi*.sing  ia  pic- out,  but  the  iutansity  of  the  heat  itt 
such  tliat  there  is  a  < mi-t.^it  flnmin^,  the  flame  rising  «evt!ral 
iliclioa  ubiAi'  till'  ■•urtinii^.     Tu  ivniil  rr-iti;;  ti-miici;ili>rc  in  the 
lamp,  liberal  t  entaiatiuii  is  oi>tained  by  ojtcuings  at  ibe  lop. 
By  this  means  the  tempei-ature  if*  kept  doim  to  .such  a  (toint 
that  the  hand  can  be  placed  on  any  point  of  the  exterior  of 
the  lamp.   Oppoaite  the  aro  numerous  openiuge  fitted  with 
mby  gnaa  are  nrov  idcd,  through  which  the  operator  may 
•hmre  the  COodition  of  the  arc  when  making  aiijustments. 
By  BwaiH  of  aevcnd  device*  the  arc  majr  be  aajtuied  to  any 
paattion.  Ita  poiitioii  nhtUve  to  the  mimtr  way  be  changed 
ojr  ft  cnnk  projecting  fmi  tha  froot.  B/  n  imaf  the  iMie 
nay  be  divergeil  or  ooncentnted  aa  may  be  deaired.  An 
attempt  to  concentrate  Urn  intensely  result:!  in  a  croaaing  of 
the  nty^  which  ii  readily  dislinguishablc  by  a  lessened  diameter 
of  tho  beam  of  light  at  the  point  of  croaring.  The  nwobauiMa 


<^f  the  lamp  is  »o  arranged  that  tlie  beam  may  bo  thrown  ID 
any  direction.    It  may  1m  revolved  complete^  on  ita  base  or 
may  tw  swung  ui»on  its  supporting  tnianioiii  for  raising  or 
dapraaaing  tu  beam.   Aa  uie  lamp  is  delicately  balaiwed, 
theee  morvmenta  may  be  acooaipBched  bv  hand,  and  for 
operating  in  this  manner  convenient  handles  are  provided. 
Tnrough  a  series  of  gears  adjiutmenta  of  direction  may  be 
made  morr  il'jiic.roly  l>y  rwn  i  v.ink--  .it  tiic  Im'-c,  one  for  hori- 
xontal        (lue  ii>r  \i'rtir:il  motions.    It  i-;,  liDwcver,  ctistonmry 
to  proviilc  hii tre  Hearrhliiihts  with  iiiu.ius  lor  control  from  it 
distance.    Thia  light  )ia»  butJli  supjilied  with  mch  ^  Hy  rttom  of 
electric  cuntrol.     Two  small  motors,  one  t<ii   vcitital,  the 
titber  for  horizontal  niovementa,  are  pUctxi  in  the  ba«e,  together 
with  resistances,  gearing  and  other  mecluuii&m.    The  motona 
are  o^ieratod  by  means  «>f  a  controller,  which  can  be  placed  in 
any  convenient  position  within  the  radius  of  the  '200ft  of  con- 
necting cable.  A  lever  projecting  from  the  top  of  the  oontnUar, 
by  the  proper  movwnctit,  gives  any  dinclioD  of  motion  deaised. 
Connectiona  are  ao  made  that  tha  moniuiit  of  tha  lamp  eOT' 
responds  to  the  poaithMi  of  the  Umt',  that  k,  whan  tlie  lever 
is  thniwn  counter  doekwiae  the  tamp  ravolvw  ia  a  similar 
•lirectiol^  if  the  lever  be  thrown  down  the  Uriit  ia  depreaaed, 
-kc.   By  a  diagonal  movement  of  the  controller  handle  both 
motors  may  l>e  miule  to  operate  simultaneotisly  and  the  lamp 
b«  given  :t  diagonal  or  a  combiuation  of  vertical  and  horizontal 
motions.  An  inerc.-isiiig  pressure  on  the  controller  handle  gives 
throe  s[iee<l-.  either  in  a  vertical  or  a  horizontal  dir«<  tioii.  In 
the  couifiriiction  of  the  liuihling  special  provisions  were  made 
for  the  act-ointu(Mlation  of  the  lamp.    It  occupies  the  centre  of 
the  con|>er  donie-»ha]>ed  roof.    Beneath  it  is  steel  framework, 
into  which  it  i*  lowered  wht'ii  not  in  u<i«.   \V)iun  so  lowered 
the  trap  doors  above  are  cloaed  and  the  exterior  of  the  buUdiag 
praaanta  no  evidenee  of  ita  exiatanee. 


mmas  w  lommric  lociiTms 

TOnOAY  January  10th. 

IstSTITi  rr.is  !•>■  Fi.)»<TR!''«t.  F.xnf^KifRx ;  Gn-...in  1,.k  >j,  SbctkhI. 
■V^..'ji,    Met'tinir  &t  'JUT,  liatli -tfeet.     I'ajuT  Ij.)  Iw  rc»ii  :  ''BiMar 
L:i^ljtiJig  ii^  Kki^Uic  Aic  Lam[j3."  by  li  K. 

In:>titltii>n  of  Cr.  ;i.        p.  M  i. 
&~  pM.   Ordinary  Meeting,  whvo  Hir  William  Wliite,  F.U.8.,  will 
<sMvjMt  aa  AMraia  on  "Ik*  itooMit  Vtoltto  tbo  Unlltd BMta 

tmifiiuiiuii  flip  OivjL  SiMiiiimBa 
$:.10pM.  Oi«iiHTlloa«iN|,wtaw«rWllllanWliil»t«ainMBtUs 
iMiaai  on  <•  Am  RaeiBiTIiltie  tha  DaM  Stataa  and  Onada. 

miMM,T,  Janaarjr  laUt, 

IssmtiTiox  or  fiUKratcat.  BKomaaa. 
MfM.  (Miaaiy  Gvml  Mnoliin,  whan  tha  eeodaiioo  o(  the  dto* 
aiNileo  OB  lb.  W.  P.  Adaoi'  Pwpui'.  "The  Combination  of 

Du»t  De«lrueturD  and  Electricity  Works  ^^•Lll^■n^■ca!ly  Con- 
sidered," will  ho  tak<!ii  Time  i>trn:/..ni^',  ihf  f.  Ll.imijj!  I'aper 
will  also  be  read;  ••  Kuel  f^wnomy  ut  hteiiiii  !';.»«  i'lania."  bir 
W.  H.  Booth  and  J.  B.  C  Kershaw 

lifxTirmos  OP  Ei.JCTHiCAi.  Exaixssnx  ;  l)i  hmn  Ivixui.  Sbctio.s. 

«  |i.in.  Meetiny  at  tlie  Itojal  College  of  Science'.  The  diaooasion 
on  Mr.  P.  8.  Shearlown'?  !'np«>r  •  •'  Nr  .v  Vcirk  KVetric  Power 
Stations,''  will  bi  i.-onoliiJ< d,  nr.il  tli'-  !.:llcwu:|.;  r.iji.f  read: 
'-  Kot«  on  K  I'eculiar  fault  on  a  i^Uo-voit  Ldghtiug  Circuit  lu  the 
Citjr  uf  Dublin.  '  hf  A.  B,  PoctO- 

nilDAT,  Jaauary  iSth. 

LssTnrxKis  i>t  Eleitricu  !;-•  .im  cum:  M.iNcuv>TrK  Stvkext's  Sictioh. 
T.-JO  fM.    Meeting  in  the  Muuicipal  School  uf  Technology,  faper 
to  bo  lead  :  "  Electric  Heating,"  b;  A.  E.  Jepbeon. 

TiuviWAYs  ».M'  LiuiiT  Haii.whi  AsaociiTioN. 
A  p.w,    Meeting  at  the  SueiLly  of  .\rts.    rapV  lO  kO  IWdl  "Ovar* 
head  E<|oipment,  '  by  H,  M.  Hayera. 

JCNIDR  Is-tirTtlTtOS  er  Enoixkui:*. 

it f.m.  Meeting  at  the  Wcatmioster  I'alaoi  Hotel,  wbaa  Prat.  YivlaB 
B.  LMraa  «iU  daiim  a  toal«m.innauaKd  by  tootecaaUdoi, 
andaiiBdmtMs  on :  "Tlio  Tbwny  of  thoIacMiaoaBont  Mantle." 

ImiinnoN  or  Ci 

9pM.  Mostine  at  Great  Ueorge  street,  Wmtminstcr  Mr. 
James  Swinhnme  will  delivfr  a  l(>cti!r»"  on  •  •'  Theory  of  Elcc 
Iricity  an.l  M»i,;ni-li-!:i.  '  ^lr  lii.:ik.ril  L.  MoliTKiviirih.  thol'rcfi- 
donl.'will  ocwnapj  the  Chair,  and  mfmberp  ol  all  daesas  aio 
invitadtoattoBii. 
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■IiBCTBEOitT  mMMk* 

BY  C.  II.  «,  (iKItJlAltDI. 

The  work  im|K)se<l  on  an  electricity  meter  ii  jxurliaiw  Uie 
hardest  that  is  pttt  u{)Oii  any  ulectrical  inacbitM.  It  W  erected, 
probably  in  a  collar  uid  kept  there  for  four  or  fire  yvm  or 
longer  wHhont  recoiring  uny  attention,  except  an  flxamimition 
of  dw  rea^ng  ohm  «  qnwtor  bjr  the  meter  mdev.  It  i» 
fuTther  expected  to  be  acenntte  on  all  »peeds  from  mto  to  the 
speed  corresponding  to  its  fidl  loud,  and,  sbouM  it  become 
iuaccurate  to  :in  extent  of  5  or  <i  jier  cent.,  it  is  liablti  to  be 
looked  u|K>n  :i  t' rriblc  otlcndiT  (itartknlwlj  by  the  eon- 
»uraer  if  rhf  in  icliilh  y  l>e  against  liim). 

It  suriirt;iii._'-  ]\nt  fonvard  that  the  acciM:i>  \-  iif  ;i  dork  or 
watcli  reuiains  gy«»l  for  man}'  year-n,  ami  thereinre  wb)  should 
ni>t  a  meter  Ims  made  to  ha\  e  the  same  accuracy  t  1  ho  work 
of  a  clofk,  howe\er,  is  very  diffeient.  It  works  at  a  unife>nn 
spec  i  "  i-l  I  strong  jtower  to  drive  it,  whereas  in  a  meter  the 
power  for  <lriving  is  kept  down  as  low  an  possible  and  is 
generally  very  annll. 

Electrical  meters,  or  more  correctly,  electrical  integrating; 
meter*,  may  be  divided  into  two  cfawM*.  Tlu  y  are  (1 1  Watt- 
hour  mctL-ri>,  and  (2)  Anifierd-liour  meters.  Those  of  the  fir-it 
class  ixi;i8ter,orBh«iid  register,  thetnieanergy.'<iippticd  through 

them.    Matbematieally  they  find  the  i-alne  of  ("cVtU,  wberv 

('  ;iiiil  V  are  the  varioiH  value*  of  tlii/  current  and  pres-sure 
between  the  time?  and  '  ;  \n  'In  '  i-'  of  alternating  current 
meters  t'  iiml  \"  arc  the  \  irtual  ainji-  n  -  .iid  volta  respectively, 
and  the  ex|>n'88i«iti  under  ihu  iniejjrul  miwt  he  multiplied  by 
the  "  pown^factor  "  of  the  circnit.   For  the  eeoimd  daaa  the 

Integral  becomes  J^Ctff  the  pressure  beioK  aamned  constant 

at  the  "  dedared  praBun."  It  (hi*  declared  preesnie  ia  not 
kept,  then  *ith  an  ampere-hour  meter  the  number  of  Board  of 
Tnde  unite  for  which  the  consumer  would  be  charged  would 
be  too  high  or  too  low,  according  as  to  whether  the  sup)>ly 
had  Inien  at  lower  or  higher  pressure  than  the  "declared." 

.\nippre  hour  meters  possess  the  advantage  of  simplicity  of 
coniicclions,  as  they  uir  in-i  ried  in  one  main  only,  whereas 
watt  Lour  meters  either  ii-tjuite  lx>th  miuus  to  Im>  takeu  into 
the  metei ,  or  one  only,  and  a  tapping  ftOU  the  Other  to  lupply 
the  current  for  the  shunt  winding. 

Ami*ei'e-hour  in4!t«r.s  are  only  suitable  for  one  kind  of 
current,  but  several  watt-hour  meteri»  have  been  put  on  the 
market  whieh  are  equally  suitable  for  alternating  and  cun- 
dnoous-current  cfamuta  without  any  mechanical  alteration,  and 
in  loae  cases  wichont  special  calibration.  This— although  ool 
an  nnportant  feature  to  suppliers  of  current  who  |^nerai«  only 
one  kind,  and  do  not  propcMe  to  change  their  supply  in  futiit  c 
to  aitother  kind^is  a  distinct  advantage  in  more  ways  than 
one  to  tbon  who  supply  both  altenatine  and  continncus 
current,  or  to  those  who  intend  to  ehange  the  supply  from 
alt«riiating  to  continuous  or  vice  versa.  Meters  form  a  large 
\U:m  ill  t.i|iit;il  (iiuLy,  .i!rl  the  wholesale  "scrapping"  of  a 
cciuiu  uiuki  uwiiijj;  t'i  un-iuitability  for  working  on  the  new 
supply  would  mean  a  L't  t'  it  e\[)ense. 

Another  jwdn!,  ahtu  iiiL;h  liy  no  moans  mo  im|>onaut,  is  the 
number  of  m.:L.  i  >4  m  itn;  k,  ^vl:ich  would  be  consequently 
increased.  .Mauy  sizes  of  meters  have  to  be  stocked,  and  it  is 
▼ery  desirulde  to  keep  down  the  stock — which  is  idle  capital 
— as  much  as  |M>Asible.  In  oulcr  lo  avoid  delay  in  supplying 
meters  from  the  test  room  for  ercctiou,  it  is  always  necessary 
to  have  a  Klork  in  ail  sizes  tested.  There  must  of  necessity 
also  be  se\  eiul  wUdb  are  Untested  ;  and  after  the  undertaking 
has  been  nmnjiiE  WMU  Une^  a  further  etoek,  composed  of 
defective  maten  faroimhl  in  fnn  time  to  time  from  circuit, 
which  cannot  alwaya  be  repahed  at  a  moment's  notice,  will 
also  swell  the  stock.  In  a  hirge  electric  lighting  cou^uay 
with  some  thousaada  of  meters,  there  must  necessarily  be  a 
number  constantly  being  returned  from  the  above  cause,  as 
also  on  account  of  cotisutr.>'i  imnwiii^'  t^.^'il  lamp  connection. 
It  is  worth  while  to  ovcrbaul  ur  at  aiiy  i  iiti;  to  inspect  carefully 


*  J'°rom  ■  (ortbcomuii;  book  to  b«  publishod  Uj'  ' 
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all  metei^  tliat  have  been  returned  to  the  testing  department 
after  having  been  out  on  ciifuit  for  some  time. 

Meters  may  also  be  classified  according  to  the  principle 
upon  which  f&vy  work,  thus ;  Clock  meters,  electrolytic  metens 
motor  meters.  Clock  meters  form  the  smallest  class,  thoro 
being  practicallyonly  two  examples  in  commercial  use  at  the 
present  day.  They  either  depsod  on  the  dilbrenoe  of  the 
rates  <^  two  leparau  docks  (such  dtfliireoea  henig  cattied  by 
the  energy  paswd  through  them),  a*  bt  llw  Aron  meter,  or  en 
the  rate  of  oscillation  of  the  escapement  wheel  (caused  by  the 
current)     iti  the  Monlcy  Fricker  meter. 

Electii>l>tic  meters,  a-s  their  name  implies,  depend  for  their 
action  on  electrolysis.  \\'iiU  r  i-^  ilcLuiiiposed  into  its  gases,  or 
copper  is  transferred  from  one  eojtjwr  plate  to  another,  both 
being  in  a  scdution  of  copper:  or  mercury  i-  jiki  ii'itatod  out 
of  a  solution  of  a  mercuroiis  salt.  This  clu.^s  is  >  onftued  to 
continuous  current  circuits  up  to  the  present  ,  iltlnmuh  anein|)ta 
have  been  made  to  produce  electrolytic  motor*  for  alternatuig 
working,  but  without  success. 

Motor  meten<  form  by  far  the  largest  clasa.  lu  th^  a 
small  bulk  dcKnite  fraction  of  the  total  eneripr  which  they  are 
to  measure  is  used  to  work  a  motor  ta  which  is  attached  a 
train  of  wheeb  for  recordlog  tlie  numlier  of  revolutions  of  tbe 
motor.  The  sneed  beioe  made  pioporti««al  to  the  enngy 
passed,  the  indices  on  toe  tnin  may  be  made  to  indicate 
directly  the  kilowatt-hours  taken  by  the  consumer. 

I'rolKibly  tbe  moet  advantai»eou»  ehseificatkwt  for  thewu^ • 
|K)^e  of  de-striptiori,  however,  is  to  ilivide  meUrs  up  aocoraing 
to  the  work  for  which  they  are  suitable,  thus : — 

(1)  .Meter*  suiubic  for  alternaliiiL^H  un ._r.t  supply, 

(2)  Meters  suitAble  for  couiiiiuous  current  sup^y, 
Met<-i-B  e<|ually  suitable  for  both  altomatiiig  and  con- 

tinuous-current  supply, 

:uid  b  this  way  it  is  proposed  to  describe  then. 

Alternating-*  i  kkkxt  Meteiss. 
Meters  stiitable  for  use  on  alternating  current  cinnHa  only 
mo.-iiv  .lui'ru.]  fnr  ih.jir  wr.rkiii;.,'  <y.\  iiu.tii.ti  licing  produced 
bv  ait'tTuatiN-  iiHiL;ireuc  tield.i  ;i.iiii-  <>n  .»  ili-c  or  cylinder  of 
meuil,  Tlii--y  r..im[>riso  the  IuIIo-.vihl'  tr-i:r  ].niicii>al  pai'ts : 
(I)  A  i-egi»lering  train.  (2)  iIi-j  iiu'ving  portion,  or  rotor, 
(:5)  a  driving  combination,  cimii|ii'-^  I  of  an  iron  core  with 
scries  and  shunt  coils,  i  •»  i  a  Foucaull  iirake. 

Tlic  registering  ttmn  gears  with  a  worm  or  pinion  on  the 
main  spindle,  ami  thus  records  the  number  of  turns  made  by 
the  moving  jMirt ;  a  definite  ratio  is  fixed  between  the  fiKt 
dial  and  the  main  spindle,  so  that  the  readings  of  the  dials 
may  be  made  equivalent  to  the  number  of  DmrA  of  Trade 
umita  tnuisnitted.  The  moving  portioa  censiBts  of  a  Hat  disc 
or  bell  of  copper  or  aJominlum,  forming  the  armature,  sup- 
i>u!;ei!  l  y  a  vertical  spindle  throndi  itt  centre  whkb  retta 
upon  a  jewdled  footstep  bearing,  aAd  is  held  m  podtuw  by  a 
small  bearing  at  iu  upper  end.    In  this  type  of  meter  tbe 
mechanical  friction  may  be  kept  low  owing  to  the  lightuess  of 
the  niinin-  portion,  ajid  u>  the  .\b.->un.-.,'  t.f  ilie  necessity  for 
ffiinTiiut;i;  lull.    This,  couiilrM  with  thr  uum;-  by  which  the 
Hci^iilLT.iiiuii  can  be  preM-ntc!  iil.Dv.'  ilic  desired  aiuonnt  by 
means  of  the  iwldy  '-iirreui  lirakc,  uvui'ls  the  nciussity  ui  .itiy 
mechanical  coni.u  t  uiih  the  moving'  ]i  u  t,  wuh  the  i-xception 
of  iu  top  and  bottom  bearings  Bn<l  the  point  whci  u  the  nwtion 
is  transmitted  to  the  registering  tiuiu.    The  action  uf  n;!  metoi-s 
of  this  dass  is  the  same,  the  differences  between  the  various 
typs«  befog  those  of  design,  construction  and  workmanship. 

The  motor  is  in  reality  a  tWO*pbase  asynchronous  motor, 
capable  of  being  worked  on  a  single-pha^e  two-wire  circuit,  a 
torque  being  produced  by  a  msgneik  field  which  vaiics  in 
intoanty,  and  altera  in  poaitioB  eonliiinally.  netlng  on  the 
fields  set  up  by  eddy  carents  which  an  geDtrated  iu  the 
armature  bv  the  impressed  fidd. 

The  -hifiing,  or  rotating,  field  is  redly  tl'o  resultant  of  two 
boklii,  uiie  uf  which  is  duo  to  the  main  coil  or  coils  through 
which  the  current  consumcfl  by  the  laiiijis  nr  dther  apparatus 
passes  and  the  other  to  the  shunt  current.  The  main  coils  are 
of  low  ifhiNtaucc  Ltii  l  iL■^^  tunis,  and  are  as  non-indiictive  as 
it  is  possible  to  make  them,  consequently  the  current  is  pi  u  a- 
cally  in  phase  with  the  pressure  if  the  load  l>c  incnul'  scout 
lamps  or  other  non-inductive  load.   The  shunt  circuit  is  made 
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as  iinluL'tivc  :ih  jKis.silili',  ho  t.liat  the  curri'iit  throuuh  it  laffs 
ne&rl)  yOdrL;.  Kohiml  tho  inipri'sHcil  voltaic,  umi  i-iiiiscquenUj' 
by  almost  tJ) e  ^nnn;'  luiiouut  hi'liini!  thu  lu.un  (Uiieiil. 

lu  order  thai  ao  imhtction  watt-hour  met«r  may  be  a  true 
energy  meter  on  loads  of  vuying  power  factor,  ami  especially 
on  vetjr  indnctiv*  loads,  it  k  necesaar}-  for  the  fluxes  due  to 
tlM  nuin  and  pntnte  coils  to  be  in  exact  quadrature.  An  the 
isiin  eumnl  k  bound  to  bavs  a  a&gbt  kg,  fuaag  m  it  doe* 
thnagli  *  call,  and,  ai  aho  ilie  Aunt  enmot  CMmot  be 


Fio.  1. 

made  to  lag  liOiiug.  beliiud  the  iui|ir«;wtKl  volte  (for  the 
stiuiit  coil  must  have  some  i-e«istaDce)  tiio  meter,  although 
capable  of  being  made  U> register non-indociire  loadis  accurately, 
would  register  too  little  if  used  oo  ebenlto  of  power  factor  less 
than  unity,  if  made  without  any  com{>ensiting  device.  lU 
arnatorc  would  cease  to  move  at  all  oit  u  load,  the  power 
factor  of  wlticb  was  equal  to  ibo  ooaiuo  of  the  angle  of  lag 
lM!twcen  the  main  and  ibniit  ennenta,  and  it  woold  rotate 
buslaniids,  giving  a  nqg^tive  'valne  for  the  conenmption  oo 


highly-inductive  circuits  in  which  the  pOWeT'foctor  was  less 
than  the  above  value.  It  is  not,  howovor,  eiisential  that  the 
currentii  in  the  shunt  and  main  coiU  be  displaced  in  phujie  by 
90deg.  so  long  as  the  magnetic  tloxet  an  to  dia^acad.  Certain 
devices  are,  therefore,  introduced  in  onler  to  olitaili  this  end, 
eo  that  the  final  Ntidt  ie  thet  »  ihhIImI  flnx  is  produced 
wludi  ia  In  quadratare  with  the  one  not  acted  upon  by  the 
eoBpamating  device.  Under  such  conditions  tlie  totqiu- 
ezeMed  apon  the  due  is  proportional  to  the  coaitiu  of  the  angle 


2L 


of  the  lag  of  the  main  manaA,  and  ia  also  prt^rtional  to  the 
pmodQet  of  ifaant  and  leriae  fluxes,  which,  in  their  turn,  an: 
proportional  to  the  currenU  causing  them  ;  consequently  the 
torque  varies  directly  as  the  true  power  transmittei,".)! 
C  X  V  X  cos  </,,  ('  1111,1  Y  l)ein^'  tlio  virtual  cun-eiit  ;>inl  Viilnge. 

In  order  that  the  sliunt  current  may  be  proportional  to  the 
impressed  voltage,  it  ia  weaiwry  tiiat  the  iroo  be  not  too 
highly  mAKDetised. 

Th('  two  tluxefi  ut  yOileg.  displ<u«mont  may  be  imaginotl  to 
combine  into  one  resultaat  flux  which  acts  on  the  disc  or 


aniiature,  aii'l  the  way  in  which  tliis  iiltc:---  in  iFisition 
tiuiy  be  fulluwtd  iiv  analysing  tYu-  ■.■■.•mVi-i' wlrii^h  exist  at 
difTcront  times  duniig  one  pi  ii  i  l.  I'iins,  if  the  two  curves 
M  and  S  represent  the  two  fluxes  (Fig.  I),  due  to  the  main 
and  shunt  cun-euts  respectively,  and  if  diagrams  be  drawn  of 
the  stationary  portion  of  the  motor  indicating  the  polaritj'  of 
the  iron  circuit  at  certain  instant/?,  it  is  «a»y  to  sje  how  the 
rasultant  flux  shiftti,  and  how,  tOMelber  with  the  Htuae  due  to 
the  eddy  currents  generated  by  »  in  tlie  disc,  the  nwiemij 
torque  b  obtaineil. 


Ft...  4. 


The  two  curves  are  rcprcftcntisl  nt  a  pb.jso  disjilacement  of 
f  Meg.,  corresponding  to  the  conditimi  of  n>>n  inductive  load. 
The  flax  above  "->  is  coiisidcreil  p<Miitiv«,  and  l»elt>w  dj  neg-.ilive. 
Starting  at  a  time,  when  thu  »cru->i  tlux  ia  zero,  the  shunt 
flux  is  at  a  negative  maximum,  and  the  iron  circuit  fFig.  2)  la 
mngnotiiied  as  a  ring,  the  left-hand  pole  beine  a  nortli  and  the 
right-liaiid  one  »  sontb;  the  lower  vertical  linb  i«  not  mag* 
netiied  at  this  moment,  so  that  the  flux  paases  aeroia  the 
vertical  air^gafi^  aa  indicated  by  the  dotted  Ones,  and  thera  ia 


only  A  slight  leakage  across  the  hiirizuntal  air-giip.  Ai  t!iu 
time  6  (ti^.  3)  the  ithunt  tlux  iii  still  negative,  but  the  main 
flux  is  rising  in  li  |ii>M;i\e  -rjis.',  thus  the  polarities  of  the 
upper  jiolos  are  still  the  same,  but  the  vertical  limb  now  has  a 
flux  in  it,  the  u[)]H)r  end  being  a  north  pole  ;  therefore  ut  this 
instant  there  is  a  flux  in  the  horizontal  air-gap  lietween  the 
righ^hand  pole  and  the  pule  of  the  vertical  limb  as  well  as 
acixMs  the  vertical  nir-giff.  By  the  time  « is  reached  (Fig.  i) 
the  shnnt  Ifauc  baa  decieaeed  to  tan,  end  the  main  flux  ia 
apnad  aeroaa  the  horiaootal  alrg|B|i^tbe  two  tyiiiar  polai  beh^ 


m 


south  ami  the  lower  one  north,  and  there  is  only  a  slight 
leakage  across  the  vertical  air-gap.  At  time  d  (Fig.  5)  the 
shiiut  tlux  has  risen,  so  that  tlie Tnft  hand  pole  is  south  and  the 
riL;ht  h:iDil  one  north,  the  fluv  m  the  vertical  limb  still  remain- 
ing:, ulthough  dim)iii-.hi  'l  in  .-.ttcni^th,  so  that  the  tlux  in  the 
humuutal  air-gap  iias  now  shificil  to  the  left  mi  l  U  'ictvveen 
the  left  hand  and  lower  poles  ari  l  ;il?o  l>et\\ei  ii  ttio  '.wo  top 
poles.  Coming  to  f  (Fig.  C),  which  is  the  time  <>f  one  alter- 
nation  or  half  a  period,  the  main  tlux  has  l>cconic  zero,  the 
shnnt  Ilux  being  a  positive  maximum ;  consequently  the  flux 
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an  ^M]>  xs  Lit  time  ,i,  but  in  the 
ufL-lian<l  jiolc  now  bc-ing  south  and  the 


<n>pMiti!  ilirck'lioii,  lilt 
nglil  north. 

For  the  other  half  period  the  same  clianges  take  place,  the 
only  difference  toeing  tliat  the  [lolaritiea  are  the  reverse  at  the 
eoiTMponding  intervals  of  time,  the  ttnx  »till  paMinu  from 
T^hi  to  left.  These  same  chaiiges  take  phice  during  each 
panod,  lo  that  the  effect  is  that  the  flux  in  the  horiiontal  air- 
— )  gndoally  changes  trm  aero  to  m&ximnm,  starting  on  the 
and  liiushing  at  zero  on  the  left,  altemntiaQ  of  ahov 
(To  be  continued.) 


wLmrmm  uaimvo  Af  mi  nv  lyquiii. 

In  the  rebuilt  Lyceum  Theatre,  which  was  opened  last 
Saturday,  Chan  k  aa  elactrkal  instaUatkm  of  about  2,000 
lighto.  Tba  stage,  as  mil  as  tiw  aaditoriun,  is  Ijditad  elec- 
tncally,  the  vonc  haviog  ham  caniad  oat  to  the  daaign  and 


ihe_v  weio  to  1m:  .wt. 
tied,  Hrst,  to  fulfil  ita 
:  second,  for  illumina- 
Uiird,  for  completing  this 


the  effect  of  the  delicate  details  in 
Ijich  fitting  had   licen  cMrefnlly 
iicceasary  fun<'ti<in  of  lij;htiiii;  tin' 
ting  the  decorations  satisfactoiily  ; 

wtieme  of  decoration,  antl  for  thig  purpose  a  free  rendering  of 
the  Louin  (^nze  period  was  adopted  by  means  el  whkh  the 
fixtures  were  kept  light  and  graceful  in  cootoar,  wllila 
adhering  to  the  characteristic  style  of  the  ueriod. 

Tlie  main  ceiling  of  the  auditorium  is  lighted  by  SO  nine- 
light  electroUen,  aa  1 ;  the  etrcie  fronts  and  round  the 
•taUs  hy  fandBets,  as  Fig.  4 ;  the  h<n  front*  are  lighted  by 
Btaaaa  of  cupids  holding  email  arms  ainflar  to  Ii&  4 ;  tba 
onde  fronts  by  five-light  duaters,  aa  Vig.  3 ;  the  foyerny  hand- 
some candekbnu,  as  shown  in  Fig.  3,  guj)[i.ii', ;!  on  pillars; 
and  the  grand  sUircaae  by  two  nine-light  staudaniji,  Fig.  6. 

AO  thaniriogvork  waa  eairitd  out  bytho  National  Eloo- 


spedfieation  of  Mr.  Thomas  J.  Digby,  the  consultini.:  elei  ti  ii  al 
engineer.  There  are  two  sources  of  supply.  I'lie  M.  tni[...liian 
Electric  Supply  Co. 's  mains  au[>plyat  200  volt^,  and  the  dial- 
ing Cro-M  and  Strand  Klectricity  Supply  Corpn.  are  :it  tlio  same 
pri>ssuri.',  but  on  the  tlitee-wiri'  syhteni.  The  circuits  are 
divideii  bclwccn  llie  tui.  mhul.  i>t  Hii[i|ily.  .uid  there  are 
thaiigy-oVLi  ^H  lU'llc^  uu  cacli  sci  vi<  o,  100  amperes  (taken  from 
the  (.'hating  <'ni>~  •  oiii|ian_\  i  arc  required  for  the  cinemato- 
graph lantern,  which,  it  may  be  mentioned,  is  contained  in  a 
rocon  of  special  fire-proof  construction. 

We  illuNtratc  some  of  the  fine  fittings,  all  of  which  have 
bean  supplied  by  the  Gonoral  Electric  Co.,  who  designed  and 
■annfaetBnd  tbein  (at  tb«r  Birmingham  works)  to  the  approval 
of  tba  aidutaet,  Mr.  Bertie  Crewe.  In  designing  thcM  the 
company  were  eonfrontad  by  the  dillieult  problem  of  lighting 
the  theatre  efficiently  with  deeontiva  fittings  that  would  natur- 
aDybannoniae  with  the  ganafal  daeoiationh  without  spoiling 


trie  Gonatnu!tio!>,      ',"         'r*"-  '^''?''* ""'y  put  b  an 

tneuonnrw  ^  October  iMtli,  the  biulding  boilW 

iviiiicc-d  to  make  a  good  Start:  Mt 

Cl 


appearance  on  i 
even  then  not 
the  work  was 


even  then  not  fa.       "  ,   ,  ,  7~"",  "  P"""  ous 

even  «•».  ,n,„,erc.l  .iud  iKi.^ed  by  the  London  OoOBtr 

ilJt  1.  till!   tb|.j.tr,>   1...:   I^^TV* 


Conned       P«'Jid-<lraw,.  .  rewcd  bar 

Uaac  L.r.lhths  .^^  .^,1^  are  ^;■r«l  in  ca 
drensinir  rooms,  wr     ,  ,   


itie:itre  bfiug  opened  on  the 
■■'barrel  (supplied  by  Messrs. 
♦Jmm^out.  except  in  the 
dreMinir  rooms,  wl"^",""^  "wmR-    Henley  cable  of 

i  rir^^"0O  megohm  f^l^.h*-  "^,,1  Hnd  -Moy  g«Htchbo«rds^ 
'  ?hcTn..minatc.l  ex '  ^hc  Electrical  and  GenerS 

jntiiiii"""  ,1        out«ule  arcs  arc  of  tli«  uv     i»  » 

flame  pittern,  ■''"1 
lamjis 


plied  by  the  Union  ElectrTc  Co  'thL 


aro 


„  make  *  ^H\h"e  oul^ide  orthc"blI"ld?n^     U  7^ 
fitted  ul  -'»"%leetric  motors  an,  cmplo^^^  for  7^' 
be  mentioned  that       ^  drii^  .  L'**^ 

tilating  arningcmci'^  ^  w«kin«lfcl  »  Mid 

3  B,p.  motor  being 


»he  pumps. 
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THE  AMSTIBDAM  HAARLKH  TRAMWAYS  SYSTEM. 


About  five  ye»r»  ago  th«  first  electric  tramway  in  Holl&iul 
was  coiutnict4xl  in  the  city  of  Haarlem  by  a  local  Dutch  | 
company.  This  system  included  a  bolt  line  about  the  city  of 
Haarlem,  with  two  suburban  branches,  one  ninninj;  nottli  to  j 
Bloemendal,  a  thriving  rosidetitial  suburb,  and  the  other  west 
about  !>  miles  to  Zandvoort,  an  important  seaside  resort  for 
the  people  both  of  Haarlem  and  of  Amstenhtm. 

Haarlem  itself  is  a  pleasant  rusidential  city  of  Gft.OOO 
inhabitants,  where  many  of  the  business  men  of  Amsterdam 
live.  The  distance  between  the  boundaries  of  the  two  cities 
is  10  miles.    It  ap|i«arod  to  a  numUtr  of  {>eople  that  an 


city  lines  being  standard  and  the  gauge  calle<l  for  by  the  new 
concession  being  1  metre,  it  was  necessary  to  lay  a  third  rail 
for  the  greater  part  of  this  diatvnce  where  the  lines  are  com- 
mon to  permit  tnrough  running  of  cars  over  the  corporation 
route,  this  work  being  carried  out  by  the  corporation  at  cost 
and  a  p«rcentage.  This  was  ma<le  more  expensive  by  the  fact 
that  a  large  swing  bridge  had  to  be  constructed  to  |)ermit  the 
through  running  of  the  cars,  and  this  was  done  jirincip-illy  at 
the  exjiense  of  the  cimcessionaircs.  in  a<ldition  to  jkiivingfor 
this  bri<lge  an<l  c«>nstru('tion  the  concessionaires  ugreuJ  to  p«y 
40  per  cent,  of  the  fares  which  the  town  would  have  charged 
within  the  city  limits  <in  the  basis  of  it^  own  ratex,  and  also 
to  repay  the  uctiul  cost  plus  10  per  cent.  e.\{>endud  by  the 
corjioration  for  repairs  and  maintenance  of  the  tracks  used  by 


Fill.   1.  —  Mil'  OK  R<<17K. 


electric  line  connecting  the  two  would  lie  a  paying  enterprise, 
and  several  years  ago  a  ooncesMion  was  granted  for  such  a  line, 
but  the  route  was  nither  roundabout,  and  finally  the  Holhuid 
8team  Railway  Co.  secured  control  and  prevented  the  con- 
stnicUon  of  the  line.  In  1901,  however,  Messrs.  Anderhagen 
tc  Neuroeyer,  of  Am.sterdam,  took  the  preliminary  stops 
towards  securing  a  new  concession  over  the  direct  Qovem- 
ment  high  road  connecting  the  two  cities  aud  running  parallel 
with  the  steam  railway.  The  essential  conditions  of  this 
concession  for  the  cotistniction  of  a  double-tmck  lino  on  each 
aide  of  the  tiovernment  high  road  were  : — 

1.  That  t)ie  oonc<-««ionaire  wiw  required  to  sbvrt  pile  the  (idas  of  the 
road  (which  i*  bordered  by  a  canal  on  one  side  snd  a  rlitv'h  on  the  other), 
in  order  to  secure  the  oeceBnar]'  width  and  stability,  and  to  cnrry  out  the 
whole  o(  the  workB  with  the  least  possible  iDterference  with  the  regular 
tmt  oi  the  road. 

'i.  That  the  period  of  the  con^cMlon  wa*  for  .10  jeu»  from  Deeembsr 
81,  190-2. 

3  That  all  construction  plans  of  every  nature  were  rr<|ttlred  to  be 
submitted  (or  Government  approtal. 

4.  That  the  |>eriod  allowed  (or  the  construction  was  two  years 

'j.  Thai  thi!  >|ieed  allowed  (or  the  oora  wax  to  be  ref^lated  by  the 
Secretary  of  State,  and  the  unvd  nctually  (icrmitlod  was  SAkm.  per  hoar. 
The  Secretary  of  State  was  aU»  rmiwwrred  t<>  tlx  the  maiimum  fiirea, 
but  it  was  (renerally  understood  that  the  maximum  (arrs  allowed  should 
be  eijuol  to  tho-ie  of  the  steam  line. 

6.  That  at  the  expiration  of  the  oonceitsion  the  (Soremnient  will  lolie 
over,  without  eompensslion,  all  the  property  of  the  company  located  on 
Oovorniiient  Inndii.  There  are  a  lar^e  number  o(  minor  provisions 
regarding  prot«ction  of  wnrklnK  men  an  to  hoam  of  labjar.  aocident 
inaarance.  pensions,  Ac.  and  othcrK  m  to  the  protection  of  the  varioos 
water  boards,  drainage  boards,  telegraph  companies,  railways,  >Vo. 

In  addition  to  this  concession  for  the  use  of  the  government 
high  road  it  w:is  necessary  to  obtain  ati  entrance  into  Amster- 
dam, and  to  do  this  satisfactoiily  the  concessionaires  obtained 
options  on  a  private  right  of  w,Hy  for  about  two  miles  from  the 
government  roail  to  the  Amsterdam  city  limits,  at  a  point  near 
the  terminus  of  one  of  the  Amst^irdam  cor|»oration  tramway 
lines.  In  obtaining  this  private  right  of  way  the  option  was 
made  to  include  a  strip  of  land  for  the  whole  distance  wide 
enough  to  permit  of  a  row  of  building  lots  on  eiu-h  side  of  the 
roftd  being  laid  out  and  sold.  On  this  section  the  tramway 
is  built  in  a  (lurely  |)rivato  right  of  way  in  the  centre  of  the 
road  with  a  paved  driveway  on  each  side,  and  outside  of  this 
driveway  the  usual  footpath  and  liuilding  lots  arc  arranged. 
Running  powers  were  then  secured  over  the  tramways  of 
Amsterdam,  then  in  process  of  electrification,  for  a  distance  of 
about  I  mile  from  the  city  limits  to  the  corner  of  the  Spni 
and  tlie  Kalvenstraat,  the  centre  of  the  oflico  and  retail  busi- 
ness iii»tricta  of  Amsterdam.    The  gauge  of  the  Amsterdam 


the  concessionaires,  and,  further,  to  (»y  for  (lower  within  the 
city  and  taken  from  the  city's  trolley  wire  at  a  rate  of  not 
lc»s  than  O-'M.  per  car  mile.  The  periiKl  of  this  contnict  is 
the  same  as  that  of  the  concession  on  the  (iovernmcnt  roatl. 
It  will  be  noted  that  the  eomlitions  are  most  stringent  and 
that  a  net  profit  on  the  running  in  the  city  of  Amsitenlara  can- 
not be  expecl«<l  ;  but,  on  the  other  hand,  the  ili«taiico  within 
the  city  is  a  very  short  one  (1  -4  mile  in  a  totitl  run  of  12),  ami 
to  siTcure  the  satisfactory  terminal  facilities  these  concessions 
were  nocc.ssari'. 


Fill  2.    Ckntbi  I'ole  Egi  ii'MEST  ON  I'liivATr  Hitiiir  ur  W.vt. 

Messrs.  .VnJerliagen  &  Neumeyer  then  securoil  an  agree- 
ment with  the  Corporation  of  Haarlem  permitting  the  con- 
struction of  about  1^  miles  of  lines  within  that  city,  to  give 
the  conifiany  a  satisfactory  terminus  at  its  eastern  end.  The 
Haarlem  concession  is  also  for  a  period  of  50  years,  and  is 
without  tinusual  features,  except  that  the  concessioriaircs  are 
rc«inireil  to  pay  hirge  amounts  for  the  renewal  of  bridge*  and 
similar  works  in  the  city  of  HaatlLm.  Wlu  n  all  the  concesBion 
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arrangements  »bovc  outlined  were  compltrled,  local  permitA  The  Netherlands  Tramways  ('o.  decided  that  in  order  to 
obtained,  iVc,  the  niattor  wa%  presented  to  an  American  A«cure  more  sjitisfactory  terminal  facilities  in  Haarlem  and 
syndicate  headed  by  Mr.  U.  J.  Pierce,  of  Buffalo,  who,  after  to  secure  gatisfactory  through  ninning  arrangements  between 
full  investigation,  decided  to  take  the  matter  up  and  builil  and  '  Amsterdam  ami  Ztndvoort,  the  seaside  resort  above  mentioned, 


operate  the  proposed  line.  The  Klectric  lUilway  Co.  of  the  local  Haarlem  tramway  company,  which  had  been  in  opera- 
Amsterdam — a  l>utch  corporation — was  organised  to  take  tion  then  for  two  years,  and  known  as  the  First  Netherlands 
over  Uie  concosaions  and  build  the  line.  All  the  shares  of  this  Electric  Tramways,  generally  abbreviatcil  to  E.N.E.T.,  should 
€omiNUiy  wore  aubscribed  and  fully  paid  for  in  caah  by  the  be  purchased  outright    This  was  carried  out,  and  practically 


FlU    4  VtKW  OF  TUACK  Itt'NXIXd  pAMALUiL  KITH  I'jUUL, 


Netherlands  Tramways  Co.  of  New  Jersey,  the  American  all  of  the  shares  of  the  K.N.E.T.  passed  into  the  hands  of  the 
syndicate  above  mentioned.  The  do1>enlur«s  of  an  amount  Netherlands  Tramwavs  Co.  of  New  .lerwy,  anil  for  all  prac 
equal  to  the  amount  of  shares — viz.,  .'i,000,000  guil<ler.s  tical  purposes  of  operation  tliuy  are  consolidated  and  to  )>o 
Were  purcha.«eJ  ijutri};ht  l>y  the  well-known  Amsterdam  considered  as  a  single  system.  Contracts  were  then  enUsre"! 
banking  firm  of  II.  Oyens  aud  Sons.  I  into  with  Messrs.  J.  U.  White  A;  Co.  (Ltd.),  of  Loudon,  for 
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the  complete  design  and  eonatniction  of  all  the  works  required,  was  1  -(>0  metres  below  the  Amsterdam  datum,  and  the  height 
including  the  permanent  way,  overhea<l  equipment,  power  [  of  the  finished  road  is  0-70  metr»^  above,  making  a  fill  of  2-30 
stAtiun,  car  shod,  shops,  olTico  buildingH,  briii};e8,  Ac,  fur  the  |  metres.  The  total  fill  was  160,000  cubic  metres,  and  the  total 
Amsterdam -Haarlem  inter-urban  line  and  the  reconstruction  amount  of  sand  brought  on  the  work  to  make  this  fill  was 
ami  ailditions  required  by  the  E.N.E.T.  This  reconstruction  i  2(<0,000  cubic  metres.  There  was,  therefore,  used  on  the  work 
included  the  double  tracking  of  the  line  imnning  to  Zandvoort,  i  rJO,000  cubic  metres  more  than  shown  on  the  embankment, 
increase  of  othces  and  ear  sheds  and  increase  in  ca|iucity  of  I  This  is  due  to  the  liad  soil,  the  additional  amount  of  sand 
power  station.  This  contract  was  entere<l  into  January  1,  I  sinking  into  the  ground.  The  sand  was  lirought  in  scows  for 
1903,  and  the  o|Mirutiun  of  the  completed  system  was  com-  a  distance  of  'JUkni.  from  the  work  ;  it  was  unloaded  from  the 
mcnccd  in  October,  1U04.  It  was  the  intention  to  commence  ranal  by  means  of  elevators  into  trucks  and  hauled  by  engines 
operation  in  the  spring  of  1904,  but  the  works  wore  delayed  |  on  the  work. 

owing  to  tlie  failure  of  the  Corporation  of  Amstenlam  to  com-  '  On  this  section  two  steel  bridges  and  one  wooilen  had  to  be 
plctc  bridges  and  the  delay  in  getting  tlie  approval  of  the  built.  The  steel  bridges  have  a  s|ian  of  metres  and  a  width 
municipality  of  Haarlem.  of  12  metres.    These  bridges  took  44U  piles  with  72  cubic 

From  the  terminus  at  Spui  to  "  B"  on  the  map  (Fig.  1)  the  metres  of  additionitl  timber,  ."^10  cubic  metres  of  brickwork, 
lini»  are  within  the  city  of  Amstenlam.    Over  the  greater  .  20  cubic  metres  of  granite  and  20  tons  of  ste«l.    There  wero 


Fill.  3.— CsoFOi  Ski-tiok  Showi.no  Tnju  k  CorwTHt'i-rioN. 


portion  of  this  route  the  lino  follows  the  existing  tram  line  <if 
the  municipality,  and  on  such  portions  the  thini  rail  was  laid. 
All  the  work  on  this  section  was  done  by  the  city  of  Amster- 
dam and  the  cost  charged  to  the  intcr  urban  line.  The  bridge 
at  point  "  B,"  which  is  known  as  Kostverloren  Vnart.  was  also 
coustruct«d  by  the  municipality  and  charged  to  the  railway 
company.  It  was  built  nnd  designed  by  the  Haarlem  Machine 
Co.,  and  is  what  is  generally  known  as  the  bascule  type  of 
swing  bridge.  It  is  (ipi!r.ited  electrically,  but  is  not  easily 
ailaptablc  for  an  overhead  cunstniction ;  therefore  the  cars  run 
across  it  by  momentum.  There  is  no  ditticulty  in  this,  not- 
withstanding the  fact  tliat  there  is  a  considerable  ascending 
grade  and  a  sharp  curve  on  the  .Vnistordam  up|iroacli.  Current 
for  working  the  tramcars  on  the  Anutenlam  side  of  the  bridge 
und  also  for  working  the  bridge  is  furnishe<l  by  the  Corporation 


also  used  on  the  ^)rivate  right  of  way  for  the  approaches  BOO 
piles  and  100  cubic  metres  of  other  timber.  At  the  village  of 
Slotcrtiyk  the  lino  joins  what  is  called  the  government  high 
r<iad,  between  Amstenlam  and  Haarlem.  On  the  north  side 
of  this  road  is  a  canal  running  the  whole  length,  except 
through  the  village  of  Halfweg.  ()n  the  south  side  of  the 
high  road  is  a  ditch.  The  grouml  over  this  distance  is  what 
is  known  in  Holland  as  "  I'ofder  land,"  and  is  below  the  cana) 
level.  It  is  divided  by  ditches,  generally  running  in  a  north- 
easterly and  south- westerly  direction.  These  ditches  lead  to 
variotts  |x)ints,  where  windmills  are  placed  to  pump  the  water 
from  the  low  Icvi'l  up  into  the  canals.  The  land  is  of  a  boggy, 
peaty  nature,  and  is  used  wholly  for  graxing  purposes. 

On  the  north  or  canal  side  of  the  high  road  the  dixtanco 
from  centre  to  centre  of  the  piling  is  1*25  metres.    The  piles 


Flu.  O.-'CbOSS  HlttTIOM  Of  K\U,  l'UI<  ox  aoVKBHSIKSI 

Hkiii  R«ai>  ahi-  HuiviTK  UiilUT  or  Wi^. 

of  Amsterdam,  though  thor*<  is  a  cable  connection  maile  under 
the  canal  so  that  the  current  furnished  by  the  railway  com- 
{)any  to  the  bridge  on  the  west  side  can  be  switche<l  on  in  case 
of  fiiilurc  of  the  Amstenlam  current. 

The  bridge  it.self  is  T.'  metres  sjiiin,  \'2  metres  wide,  has  S7C 
piles  to  the  foundations,  I7<;  cubic  metres  of  other  timber, 
I,*_'.'i0  cubic  metres  of  brickwork,  100  cubic  metres  of  granite, 
!ind  220  tons  of  steel.  From  the  jwint  "  B,"  or  the  brulge  in 
question,  to  "  C,"  the  line  runs  over  what  is  known  as  the 
private  rightrof-way,  the  length  of  which  is  2,144  metres.  The 
cro88  S»!Ction  of  the  road  over  the  greater  jwrtion  of  this  part 
of  the  route  is  2'2ft.  from  building  line  to  building  line,  and  in 
the  centre  a  strip  S  metres  wide  is  left  for  tramway  tracks  with 
centre  pole  construction  (Fig.  2).    The  average  surface  of  the 


Fill.  7  Pit  Cnxurai'iTiox  ix  Cab  Sbeii. 


are  of  heavy  kolders  or  hellen.s  (special  |iiles),  about  22cm.  at 
the  top  and  18cm.  <liametcr  at  the  \yomt.  Their  length  is 
■*>  metres.  A  purlin  IScm.  by  20cm.  of  !iquared  pine  is  carried 
along  the  total  length  of  the  piling,  which  is  fH)ltoil  with  a 
IGmin.  bolt,  with  a  washer  finim.  thick  and  70min.  diameter. 
These  bolts  are  mailc  with  si|uare  heads  countersunk  into  the 
wooil.  lichind  the  purlin  a  row  of  planks  t»cm.  thick,  2  S0  metres 
long,  or  as  much  longer  na  is  shown  on  the  cro^s-sectioiia  I  Fig.  3; 
are  driven  in  ;  each  plank  is  '2Xcm.  by  liOcm.  wide,  the  jointing 
of  them  being  of  fishmouth  constniction,  and  each  is  fixed  on 
the  purlin  with  three  spikes  1  Ticm.  long.  The  planks  arc  driven 
in  perfectly  vertical,  and  the  joiiiti  are  of  a  gooil  workmanlike 
fit.  At  the  back  of  every  other  pile  two  anchor  piles  of  circular 
section  arc  driven  in  ;  these  are  .1  metres  long,  13cm.  diameter 
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grouod^'it  the  head  and  10an.4iiiiD«tiratt]wpaiiit.  Bshindtheie 
Mi«boriiilaa,wbieb«i«Wieni.bebweaDaBntn»^th«n  is  id  anchor 
pkto  BMib  of  wood  SOm.  loiu|  tad  ISm.  by  IScm.  Tbaw 
Miebor  pifttes  are  joined  to  tbothoet  pilm  by  Somm.  roond  iron 

rodO       metres  long,  providw!  with  the  necessary  threads,  nnt« 

and  Washf  IS  The  cr.d  of  the  anctidr  is  limit  roiiiii]  thi>  pilcn 
and  fjxeil  \\\\h  ,i  '-t;i;ilc,and  llic  tlucini  I'l  i-  llic  llon  unth-ir  n>ls 
la  of  Biitticii'iK  li  iii^th  to  allow  for  tin?  diawinj;  nyi  "f  t)ie  [liliu^'. 

On  the  (loulh  aide  of  the  govcnmu'nt  r<i.iii  the,  an:  of 

roughly  drcased  fir-wood,  6  nu^tnts  Uui^,  l'J' m.  ili.iim  icr  ai 
the  head  and  18cm.  diameter  at  the  poiut ;  the  i!ist,iiii-e 
between  their  centres  is  I'lO  metre  and  each  is  cri-osotfil. 
The  back  of  this  piling  is  shuttered  with  boanis,  5cm.  Uiick, 
of  creo«ot4Ml  pine,  and  the  jointa  in  the  ahottering  are  covered 
with  a  atrip  of  timber  2cm.  by  10cm.  Each  plank  is  fixed  on 
tha  pile  with  three  spikes  l.lf-m.  long.  This  shuttering  is 
made,  at  such  a  depth  that  th»  bottom  ia  lucm.  below  the 
summer  level  of  water,  aad  at  the  bottom  is  a  pnrtio  8cm.  by 
ISem.,  behind  which  is  a  row  of  fir  pkakt,  6ud.  tfaidt,  vKk 
fiahraontli  eonitmetioD,  extending  to  a  depth  of  at  loait 
S  metres.  Tlie  heads  of  the  piles  are  covered  with  a.  creosoted 
pine  plate,  5cm.  by  2Scm.,  securely  fixed  on.  The  purlin  is 
fixed  on  c.^ch  pile  with  a  16mm.  l>f>lt,  "  ii.h  w;iHlicr,  litnm.  ibiuk 
*i»d  70mm.  «Iiameter.  For  anchoring'  uvl-i  v  alieinate  pile  two 
anchor  pile-i  sif  cn  o^uti'ii  jiine,  A  UO  metres  Ion;;  and  having  a 
diameter  of  lacm.  at  the  heail  an<I  lUcrn.  at  the  poioti  are 
driven  in.  Behind  thoae  piiet  art  anchor  plate%  ISen.  by 


tn.  9. — MxTBOD  or  BacraDw  Bui.  to  Tor  or  CoLruv  ix  Cam  Batu. 

15cm.  O'fiO  metre  lung,  which  are  connected  with  the  purlin 
by  a  2r»mni.  round  iron  rod,  4  uiotros  Uiw^  and  provided 
with  thread,  nuts  ,in<l  w.ishets. 

Behind  the  kIh  i'L  [iiluii;  apuken  of  iibuvi',  rli*;  tillin'^'  h:i--  been 
csiricfl  t'lii  ;iiLi  ri!iML;  t<<  the  crosts-scction^.  liifvi*- Liniinn'iiciiii: 
the  sand  tilling,  the  turf  w.-is  carefully  taken  up  aiiil  sUicktxl 
on  the  side,  iuid  tho  subsoil  and  other  material  was  well  cleared 
away.  Tho  filling  has  been  done  with  pure  toind  in  level  lavers 
and  well  rammed  down.  In  this  tilling  a  s{iuco  ir>cni.  deep 
and  2  metres  wi<le  was  left  under  tho  bottom  of  the  sleepers ; 
thia  apaee  is  tilled  in  up  to  the  bottom  of  the  sleepers  with  pure 
eoane  gravelly  sand  (Fig  6).  At  the  south  side,  whore  tbe  height 
of  tho  ilopta  ia  more  than  60em.  above  the  top  of  the  sheet 
nling,  these  elopaa  are  built  up  with  aoda  in  graduated  layers ; 
tho  ramaiiitng  alopea  aad  the  surface  of  the  filling,  as  far  as  the 
■leepera,  are  covered  with  either  sods  or  turf,  10cm.  thick. 
Where  turf  is  tised,  gra.ss  seed  has  been  sown.  The  mljoin- 
Iiif;  l  oadfjind  approaches  are  filled  o\  >  r  tliL'ir  full  width, 
^iid  the  >;r.idc,'-s  uf  tile  iippn.HU"he«  .ir  •  .it  Jeast  1  in  40.  The 
surface  of  Midi  l  ud-  .mil  ..jifM ' <.kche^  is netalM  ut  •  abnilar 
manner  to  ihut  eiii(i|ijjed  pioviuusjh. 

The  8li»|KM  in  tfie  ciinal  side  above  the  sheet  piling  are 
covcretl  with  buKilt.  Fi>r  this  purixMC  a  layer  of  brofccn  bricks 
12cni.  thick  u  laid  on  the  suud  Idling  and  on  this  the  basalt  is 
placed,  '.iOcm.  to  '2'ian.  thick,  with  a  slope  of  1  in  1.  Tlio 
pitch)n((  is  well  joiueil  together  and  the  joints  filled  in  with 
amall  piecea  of  Inaalt^  the  top  part  being  covered  with  aoda. 
The  broken  bricks  are  not  oi  Hmller  eiae  than  half  a  brick 


and  not  inftrior  in  quality  to  hard  briek.  Tho  basalt  is  aa 
li^pilar  in  ilMpe  aa  possible  and  at  tha  top  not  smaller  than 
29eni.  in  dfaneter.  Graosotin^  has  been  done  under  Mgh 
preiaiue,  each  cubic  metre  of  timber  containing  200  litres  of 
ereosotfi.  All  ironwork  is  well  clmined  ofT  and  painted  with 
two  coats  of  red  le.ul.  .Ml  w(k,<1  nf  tfio  sheet  piling  on  the 
south  aide  is  paint«<l  with  tiirut-  coat,-,  nf  carbolineum. 

Tho  pavmg  of  llio  hi^h  road  ^v.l^  |ir,\otically  relaid  for  tl:c 
entire  length,  to  the  stipulate*!  daliiiu  level  of  AmstiMiijiu, 
and  lilt'  iiinount  of  work  iiivohx-d  muy  I'c;  sucii  t'loin  tlie 
f<dl(jwiii;;  (ii;ur<>»,  wliicli  j:ivo  tin;  luuouut.  of  uialcrial  used  : — 
JO, "'00  uiicrfuM/ttd  uiid  •j:i,OCW  croosoted  piles;  2,700  cubic 
metres  uncreoeoted  and  1,^00  cuino  metres  creosoted  timber; 
160  tons  of  iron  for  tie-ro<Is ;  5,000  tooa  of  basalt  for  pro* 
tecting  slopes ;  7.'>,200  cubic  metres  asnd  filling  ;  tl  .000  sq. 
metroM  of  brick  paving;  9,600  cubic  metres  of  dredging; 
1,700  uietraa  of  fenciqg  and  74  ntewaya  and  approaches  to 
farms  and  luaaea  oo  the  aouth  irak 

When  the  work  waa  at  hd|^t  on  tha  entire  fine^  there 
were  empkyed  2,360  labouran,  two  attna  loeonotivet^  one 
electric  locomotive,  .tl  steam  pile  drivers,  three  ataam  sponten, 
one  steam  crane,  60  hand  pile-drivers,  one  steam  bucket 
ri^i^^fr  .-inil  165  flat  boats  ,ind  scows.  Tbe  |>iTm.inem  ».iy 
along  llie  government  hi^'h  road  and  also  idiin<;  the  [Jtiviito 
right-of-way  is  practically  a  steam  railway  ciih-tructioii.  Tha 
rails  are  of  Vifmole  or  "T  "  fd-utiuii,  wei;L,'hiriL'  TDlij.  [i<f  yanl, 
anil  are  tho  stjiiidard  of  tlie  AniLTji.-an  So.Mcty  t.'f  i'lwl 
En;.rineer8  lor  that  weight  (Fig.  6^.  They  fiusl  diroctJy  on  bIoojioi  s 
si>,iccd  76cm.  centre  to  centre,  except  at  the  joints,  wbcrv 
they  are  50cm.  and  the  joints  are  staggered.  The  sleepers  are 
creosotod  Norway  pine,  23€ra.  by  irf)cm.,  tho  upper  edgM 
being  bevelled.  .Screw  bolt«  fasten  tho  rails  to  the  sloepan, 
and  double  concealed  bonda  are  placed  at  each  jomtn  The 
length  of  route  along  the  canal  is  13,417  mtttea. 

At  the  village  of  Halfweg,  which,  a«  ita  mm  bidicataa,  ia 
aitnnted  anpnudmataly  halfway  between  Amaterdam  and 
Haarlem,  the  line  eroaees  two  oanah.  Over  theas  bridsea 
were  built  siwcialty  for  the  purposes  of  the  tramway,  ^e 
bridge  has  four  spans,  each  15  motn»,  and  the  other  two 
spans  of  the  same  lengtli  Theri;  wcru  iisfd  in  the  construction 
of  these  bridges  295  piles  of  ).'>  nietrc'-  nvera^e  length,  and 
'J'.i.'>  oiiViii:  niulii'b  of  oihi.ir  timber,  J'-^O  ruliii:  nii'triis  of  lirick- 
work,  cubic  niclre^  of  ^jatiilu  and  1  .".0  t-iiis  of  steel. 
Through  the  village  of  Halfweg  there  are  two  -iertion!.  of 
single  line.  These  short  sections  are  cuiicrulietl  )>y  an  auto- 
matic electric  signalling  <levice  of  the  Siemens  Schuckcrt  Co. 
At  what  is  called  the  "  Amsterdam  (^ate,"  marked  "D"  on 
the  map,  the  lino  enters  the  city  of  Haarlem.  The  terminus 
in  Haarlem  at  point  "E"  coincides  with  tlie  tennint(«  of  the 
Zandvoort  line,  belonging  to  the  E.X.E.T.  syaLciu,  itad  the 
construction  in  Haarlem  ia  all  grooved  girder  laiL  The  raila 
weigh  Bilk  to  the  yard :  they  teat  diraatly  oo  the  deapen^ 
I  aced  74em,  eaptn  to  eentre^  emeept  at  the  kbit,  vhaie  th^ 
are  96eu.  Shniiar  aleepov  an  naed  aa  for  the  T^ole  track. 
In  Haarlem  it  was  necessary  to  reconstruct  a  swing  bridge,  to 
rebuild  three  other  bridguK  entirely,  and  to  construct  a  new 
bridge  for  the  tiam  Inie  only  at  the  Anistcrdam  Gate,  point 
"  D. '  A  new  car  shed  was  euKstrueled  alongside  the  existing 
JWWCr  station  ol  the  K..\  K.'l'.  jtit  emi^lniction  lu  ear- 

shed  tracks  was  made  by  ciuat-iroii  ca)uiuii»,  which  curry  the 
rail  ilirectl}-  (Figs.  7  A  Sj.  These  columns  at  the  other  end  have 
flangc<l  bases  resting  on  the  pile  foundations.  Their  lengtli  is 
2 '20  metres,  and  the  depth  of  the  pit  in  the  clear  is  1  '40  metm 
From  centre  to  centre  of  the  columns  tho  distance  is  2  metre-s. 
The  nil  bridges  this  distance  without  any  additional  support. 
This  cooatruction  givea  the  minimum  of  obatructioa  in  tba 
pita,  and  ia  afmpHeity  itaalf. 

(T'o  Ik  <wi/>'t; >.'.■  '.) 


Long  Electric  Ballway.  Keference  is  made  in  a  recent 
number  of  tho  .Vrwf  lunliniii  .liinri«\l,(il  New  York,  to  the  com- 
pletion of  the  electric  railway  butween  Now  Haven  and  AVallinj;- 
tord,  Conn.,  clo.sin;;  the  last  link  in  the  line  between  New  York 
and  Bt«ton.  The  distMice  from  the  (Irand  Centnil  station  in 
New  York  t«  the  Park-street  station,  Boetoo,  ia  254  miiea.  The 
fare  ia  ti!.8JS^  and  the  time  required  to  make  the  trip  ja  20  houra. 
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Dunie  or  nzmiB  milea* 

BV  W.  B,  W0ODHO08B. 

The  resaons  for  the  alow  mtfi  of  Adoption  of  llt«  u»o  of  i-l«'c»rir«l 
lUBchinery  in  textiln  I'.n-torins  in  this  oonntry  iir*  not  fur  in  »•■<  k. 
Iho  first  is  the  Im  k  of  jii  (  iin»;r)  knowU'<lf;e  uc  to  the  ix-«ult«  10  bo 
obtained  frwiii  i  l.'ciiunl  drivinf;;  thu  ii«<.'oud,  the  rI»«jiic«,  >iiitil 
recently,  of  »  pulilir  suppK  uf  i  li  c  lriciil  t  norsfv  ut  n  roivsoiiubU'  price. 
The  object  of  tlii«  pupi  r  is  to  ulntc,  brierty,  the  iu]vantH)^<>s  of 
elMtrieal  drivui^,  uiid  to  show  that  a  clear  knuwled^>  the 


■dvHrtMM  will  auMUfy  tccjt  oouidanliW  Ih*  praralant  tdMHi  m  to 
tb*  itlMTt  Mil  of  oriTiBf  bjr  indiTidual  itcMin  pUnU,  and  by 


7 
J.M. 


Ki...  1. 


It 

.Vcm. 

riuw. 

-Loii>  Ccur  111-  I  Fn\  Mli.1, 


»  « 

Air. 


luotorti.  tnki:ig  ii  wipply  from  tln^  iiiuinx  of  it  puwiT  rotiipanv  or 
eljH'irii  ii I,  \vi>rkB.  Tliiit  iho  «dv»iit«t,'i'»  tnily  i  vii-loii!  iua\  \iv 
realiwd  from  the  extent  of  tlm  (i<liiption  o(  tli  rlncn!  linvin^'  in 
oUier  cimmric*.  On  the  Contiiu'iii  it  i>.  IhiijiIn  nsul  in  ili.  witttUiii. 
cotton  and  «ilk  indaslriM;  iu  the  I'nitvd  Suitiii,  at  Qie  ccuxus  uf 
1900b  140)000  UJf.  of  •leelrical  mBchineiry  wm  in  use  in  cotton 
iiiilladmHS  and  »  MoaidanblB  praportion  are  Mi|ipl>«d  with  current 
tram  paVUa  malm, 


U  ttJTwH. 


nmt. 


Pm.  X-~haw  Otrnva  or  a  Flax  Mux  om  SATOMBiiY. 

The  preparation  of  aobnal  or  regetabla  ibfw  iarclvaa  a  very  lar^ 
nnmber  of  operations,  and,  owing  to  the  ~  " 


.   „        ^   ^  itrneture  of  the 

fibn,  the  amount  of  work  done  on  it  in  each  nUMihilie  is  •ninll ;  it 
ia  therefore  readily  nndcr*tood  that  the  power  required  to  drive 
the  tnaehinea  unloaded  i»  a  large  percentage  of  the  total  ru(|uired. 
Meehanieal  trammiimiimi  uf  puw-pr  from  a  mtia  engine  to  the 

*  Paper  jaad  balore  the  Leed4  Lm  aI  fleotloa  ot  the  loititallOB  of 
I  oo  DeoemlMr  ISih. 


 mfi»i»i»»a«  by  means  of  ropes,  bolts,  gearing  and  «v«**Um 

fatTolree  a  stMid^  loss  of  power  which  is  very  little  reduced  by  <Im 
stoppage  of  individual  maahinee.  These  fiicts  have  led  many 
power  uKers  to  believe  that  the  load  on  the  main  engine  is  qidta 
HK'Sily,  niid  in  comparing  the  cost  of  electrical  with  luccliamcol 


ilriviiig,  on  tlio  basis  of  "norse-power  liours,  "  thf  v  arc  apt  to  tiinl 
nil  ivclviintduc  in  incchanieol  driving  ihAt  iIoph  not  exist.  Tlie 
ill'uR'iK-;  of  iiiwimnio*!  tr»nsnii>ii«iriii  in  t4'xlil<'  iiuUh  varirti  with 
(•iicli  mill,  .ii'|i"  iiiliii>,'  ii»  It  <1(H>H  nil  the  ori(,'inftl  ile»i>;ii,  the  nnliirc  of 
am  t \ti  iiHitun*  whicli  hftvu  bci  ii  iiiiuie,  mul  the  utiitc  in  which  the 
a  niuuber  of  wills  which  the  writer  has 
at  ftaUload  ia  M  ^  ( 


gearing  ia  maintained.  In 
tested,  the  avmge  eflMenc 


Flo,  8. — V*»i«Ttox  iir  Load.    S«i.r-«i  riso  Hi-i.is.    120  Shsiilhs. 

M4  per  cent.,  and  the  lu>;)i('»l  70  p<-r  ci  nt.  ;  in  all  these  rases  the 
IcHs  of  power  in  tlic  tutiin  iniKint  bi-nii;  inrlu.li-il  ;  theht  losses, 
seridiis  enonuh  :it  full  load,  iiro  pn»<'tii'iill%  conxtniit.  umi  wi  the  eHi- 
cieiicy  rapiiUy  decreases  aa  the  lu,<id  b<'Coiiit-f  Icbs.  Tllin  n|i';ely  ln^s 
in  tnuiniiiiHKion  hs«  an  important  bcanni;  on  the  variation  of  load 
K.n  the  main  engine  or  source  of  power  supply ;  in  discusKing  this 
variation  it  wiil  be  convenient  to  speak  of  the  ratio  of  the  average 
power  requited  to  the  marimmn  required  during  working  hours, 
M  (ha  worklog  load>CMtor— 


.Xverage  power  rkmulna^ 
Ma»iaiuiu  power" 


Whan  the  i 


tUalioindto 


•  of  lonly  ii 

 Untta 

(MaTimnwr^einaad  ia  kw,  xworking  howal) 

Fig.  1  ia  aa  Mtod  iwatd  rimriaf  kowttw  lw4 
the&y  iaaduBlllgriihoBiitiibliiMltniMMlOo.  l!ha 
oleetiieally  driven  and  the  tranamVwttw  loaa  imalL  The 


0    10    ill    S<l    M    1*1    1      I"    !i:     40   411   til   'i    ID    tl    30    IU    M    '!    1  I  i) 

Fui.  I.— liccMUl  Saowno  rna  Powsa  Tuuiii  ut  Focb  SaLr-icnsa 
Gomn  Min«a 


powor  donuwdadia 'it^'jkw.  and  the  averai^'c  'J.'iUkw.,  givin;.'  a  vvurw- 
iug  load-factor  of  91  per  cent.  Had  the  var^ouH  amchuR^i  bven 
driven  b.y  mechanical  tranKinisiuon  from  one  iiuou  engine  a  steady 
oxln  los»  would  have  been  incurred,  on  account  of  the  friction  of 
extra  shnftinu;  and  tceariiig  ;  asHurae  this  aa  only  20  per  cent,  of  full 
load,  then  the  luaximuni  power  would  be  raisad  to  MtUtw.  and  the 
load  fhator  increasetl  to  92-a  par  caot.  That  ia  to  aaiyt  the  num 
inefficient  the  «t4.-iii  of  power  transmission  In  »  mill  the  iteadiar  is 
the  load  on  the  uuiin  engine,  and,  thon^  the  usefiil  power  required 
varies  in  every  mill,  yot,  with  meehoniea]  drii-ing  the  variutioii  ix 
masked  by  the  steady  loss  in  IranKiiiixHion.  I'l^.  'i  ahown  th« 
variation  of  load,  of  the  saiuo  mill,  on  Siiiunbiy  mominj; ;  the  bwid 
{Mtor  here  ia  only  83  per  cant.   In  a  Uktge  cotton  mill  the  following 
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variations  of  load  w«i«  nat«d*  £— Mombiti  load  lj685  m.r., 

nuuiiuuin  kMd  1,640  H.r. ;  Afternoon,  iiuuciBaain  load  IJBM  B.P., 
niiiiiaaia  load  IJStS  H.r.  MiU  owners  nmud^  ndtoa  tlieir  coala 
in  pounds  ptr  fadiaatwl  horno-p'  ■^•.ct  p.  i  amntm,  and  the  Sffare  ia 
nanally  baMd  an  the  inaiiraum  horse-power  indicated  ;  it  nnt 

SoBHible  to  eonipara  anch  a  figure  with  the  cost  of  plecirliallv 
ri\nni;  tho  nam  (■mill  without  knowing  the  tiactrical  or  bntlW' 
horite-power  taken  to  drivv  each  machine,  or  gtoop at  macliiBaai  and 
the  working  load-factor  of  tiio  niaohineft. 

Ill  nearly  every  textile  machine  the  starting  i  tV.n  i  i-  o  i.-niiK'ni!)!,' 
— due  to  t'w  inpr'.ia  of  the  moving  partx.  In  Ur-  "  iiic  hinm iil 
mill  .sr;ir;nir;  :i  :iin(  liinc  i»  usually  lu'coaipanied  l»v  a  f>lipj  i:i^  'f 
M>veral  (i«lu  uitd  a  general  loss  of  ispced.  Fur  each  parliculnr  oiaits 
of  tiiaclunea  thoM  are  peeuliarilies  of  working  »'l)icli  detennint'  the 
Working  load-fiietor;  such  lu  frequent  Htup»  of  sboct  duntiou,  iu 
thanataoflMma;  a  pariodiaal  itoipiiaya  al  part  of  tha  laaahiaa,  aa 


1' 

\ 


9m.  S.r-GiP  SrauaKO  nuii»-NoaiUL  Iia*»  SnxMAt  *t  74NM  MM. 

in  spinning;  intermiiti  iit  nnining.  with  long  stop-,  a-  ii^  imlliiirj  ..r 
printing  uiachinea.  A  partionlttrly  irregular  loiul  is  met  with  in 
the  case  of  self -acting  iiiiiIck.  3  shows  the  power  taken  by  a 

niuio  a»  it  goes  through  tlx  '<  unoti-  operations  of  drawing,  twisting, 
haalriwg  offand  winding  on.  T}i<'  uorking  load-factor  Li  40  per  cent, 
an  ana  machiiw.  Wh«n  a  grvnp  of  tunics  are  driven  (roui  out* 
iiwtoraliaavjilyvhaal  on  tha  motor  tanda  to  aloaihr  tha  dcouuid 
for  cmrent;  daiplta  fUa,  however,  the  flnataatkm  of  load  on  tha 
motor  i*  more  extreme  than  oa  the  ninin  r>ngine  of  a  niechanieal  udll. 

I'ig.  4  is  part  of  a  record  ahuwin/  t.hr  power  taken  bya  motor 
driv  iug  foiu'  self-acting  cotton  mules.  The  maximum  horse-power 
required  woa  )i'2  b.ii.p.,  and  the  average  10  R.H.r.,  or  a  working  load- 
factor  of  59  per  cent.  Thf-  \ari.itu,n  in  tlic  niiioin;?  of  power  taken 
by  tuachuies  having  iimny  In  ari:ii;-<.  wTiii  tuiiipcnit  in:,  is  brought 
ont  in  Fig.  5,  which  .-<)iovv<  tin  is  iwi.-r  if  iuirt-'l  to  (iri  >  t  fi  oiip  spin- 
niiifj  fniiKc.  It  will  Im;  si.-in  ;rml.  iis  iIil-  b.-.-irii-.j;!-  .iiiil  t.'it  cii  vi.-inu 
up,  tlie  power  steadily  decreases.  This  is,  of  coivac,  true  for  all 
maohinea,  and  may  ha  daaarihad  aa  tha  »  Monday  momiag  ofiiMt." 


•-•  3  1  »  6 

Timr  in  Hc^'n. 

Fui.  ♦>.— Mii-UMi  !Siin>  I^>Ai,. 

The  advantnpc  of  being  able  lo  see  just  what  power  a  machine  is 
taking  umli  r  .Urvr.-ni  >«nditioQS  of  working  is  u  great  point  in 
favour  nf  eli  r;jn..U  driving.  The  following  figures  were  obtained 
from  li  worsted  spinning  frame  when  two  ditrerent  quiJities  of 
•piiidJc  oil  wore  uii«d Oil  A,  4'4  u.u.i-.  average.  Oil  B,  419  u.ii.r. 
avenHa,aradiffMfaiiMof  naar^S  parooat. 
^Vh«ro  loomii  ara  driven  in  laiva  gnmpatha  load  laiiudy  oonatant, 

dctpili.-  the  fre(|uent  i-ltirting  and  stopping  of  iadividoal  JOOOVh  doo 

to  till-  large  amount  of  shuiting  involved  andtho  amall  ppwar taken 

l>\  t  iK'liluom.  In  an  "  electrical "  lutti,  howevert  ft  NCOrding  VKtt- 
iu'-('.'t'  will  bhow  the  vatiationK,  and,  more  piirticularlyi  tin  tandaiwy 

of  till  workers  to  start  bite  and  finish  early. 

The  nulling  or  fuUing  of  woollen  cloths  it  a  prooiv  in  ■.'.Ki.  Ii  tin 
potter  rtijuired  varies  from  pii-ri-  lo  piece,  depending  on  lln'  luiiomit 

* '*  CenliaKiiatlen  of  F^wer  "  br  S.  1>.  Taine.  Uiitish  A^sociaticn  of 
Ttxtlla  Manafttn.  ISlM. 


of  mining  reqidrod :  the  working  load-factor  is  vers  l.>\v.    Fi^.  0is 
an  aatnalmootd  of  a  dajr'a  work  of  milUog  aud  woainng  luachine* 
tba  wodcinf  load-faotor  ia  only  08  per  ooot. 

Taata  mada  on  eardlaf  maehinaa  ahoir  a  fatrljr  ataady  load 
during  the  time  of  running  (Fig.  7i.  Hag-grinding  machines  oft«n 
•how  a  considerable  variation,  depending  on  the  material  they  arc 
beiag  fed  with.  Fig.  8  ia  tha  load  eurve  of  two  baOfaig  boxes,  which 
an,  nomMUlyi  Mnf  lepaaladly  Mutad  aadatofpad. 


1 


1 

I 

Via.  7^1 


it-aa 


taraaioBMatB  aju*  CASPKa. 
KoanaL  Rvimiao,  W  K.F.II. 

Tliurr  IS  H  li>cK  iif  iiifiirnmtion  n-^  l(j         pov^iir  tiken  by 
uittchui«8  ;  tiie  particnlars  ui'  aomt  Ltiils  arc  y:veii  btlijw  : — 
Spinning. 

*  Teat  mud?  ai  a  motor  driving  88  ring  spinning  frames  of  lO.O.t'i 
sptnfiea,  running  at  9/100  t»n.  par  ndn.,a^nning  No.  »fi  cotton  yam 

Number  of  Iranieii  rannfaiB   t»0      28-0      IsO  h-0 

Power  in  kilowaUa    llOi)     107-0       7rt  0  44-0 

HpindlBS  per  kilowatt    81  a  H-j-g     7H  -.' 

Or  an  avenge  of  IV2  s|>indlesper  eleckricitl  hor^-'  puwr  i 
Tf'Bts  tti;iilc  rm  wor>tpd  si'.iriniiii;  frtirao  of  2C»l>  Kpiiidies,  running  at 
5,H»H)  ix'\ s.  pi-T  nun.  ;  — 

l*i  imii — avtia-''  bnikr  )inrsi--|>ir.vi-r   4'4o 

2nd,,  .   ■■ 

The  diiiereace  as  expLunt  d  itl  j-.s.!  being  due  to  thetjuslityof  oiluaed. 


1  »  s  t 


aetf -acting  ilf itft*  — t'oWoH. 

OB  piotor  driv  ing  line  ahafl  and  foar  mulao 


Average  u.r. 

u 


Spindles. 

Mules  raaaiflg-    Number     KevD.  per  min.    Max.  ii.r. 

All   a,7i3  —  aa 

Mo.  1  only....      «»  TjMM  SO 

No.i    m  7.W0  » 

Ma. a  y,  ....    W4  i-'^ 

Mo.  4  ,   W4  7,H00  !-'> 

The  result  of  tests  made  U>  determine  the  pow  er  taken  by  spiudle* 
at  various  speeds  is  shown  in  Fig.  U.  It  will  bo  aeen  that  m 
spiiuli,-  fr  ii  lion  aud  wiuilii.''  Muic*  directly  as  the  speed. 

•  '  An  lUectrically-df'Vcn  Cotlon  Mill,  ' J.  0' de  WoJf.— Sew  England 
Cotton  Manufacturers'  Aaioaiatiaa,  W(ML  .  « 

1  Tbe  Applicatiw  of  thiaa-fhaaa  Motor  to  Blaetriml  Dfinng^"  A.  C 
BbaralL-SaeiaixollctB,  1900, 
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Itoriny  Bojret. — n'ortttd, 

DimeneioDB  of  bobbins   Sin.  hj  Bio. 

No.  of  apindlea    12 

RevoUitioun  per  minale   1,000 

Bnke-horM-powgr     04 

Weaving. 

The  amount  uf  power  taken  by  loonu  variea  with  the  due  of 
work  and  dimensions  of  the  looms. 

I'own  taken.  Authority. 

5i7i  looiiu— Small  loom    0  36b.h.p.    A.  C.  Eborall. 

„         Jaequard    0*6  „ 

roHon  {ootiM—DrapCT  loom,  160  pioka  per min.  0  '/5    „  DeWolf. 
11  ori/Zoi  {oonw  —  Variooj    0*8  to  0'5  a.n.i-. 

Cardinff  Marhint'. 
Woollen,  eardingBoiany..4HiD  widetwltt    Power  at  Ktnrting,  7r..u.r. 

Kanning  average.  3  "J  „ 
,,  ,.<H)in.       ,,         Kunuing  at  1>B  revs  p«r  min. 

Average  power,  S  b.h.p. 

Scouring  Machinf,  or  Leviathan. 
Tlic  dituoniiions  of  these  machines  vary  considerably,  and  ti^ires 
of  horse  power  token  are  not  of  much  value.    The  following  lii^res 
of  relative  power  taken  are  from  a  test  of  one  machine  : — 

Maximom  running  horiie. power  ,  100  per  e«Dl. 

When  changing  liquor   8H 

Working  lusiil-factor   M 

The  changing  and  heating  of  liquor  reducca  this  to  about  70  p«r 
cent. 

Milling  Woollen  CloOi*. 
Test  on  motor  driving  milling  machine,  washing  machine  and 
mangle ;  - 

Maximum  rleetric&l  horse  power    11 

Working  load-factor   08  per  cent 

The  amount  of  power  taken  in  initling  varies  from  day  to  day, 

depending  on  the  nature  and  aniount  of  milling  requireKl  by  the 

various  cloths. 
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The  advantages  attendant  on  electrical  driving  nro  but  partly 
gained  if  eli>ctri<-iil  transmiiiHion  ia  adopted  in  the  mill  and  the  main 
engine  or  engim^H  rntained.  Thr  addition  of  a  dyniuno  to  the 
■team  plant,  and  the  ri<plAfeinent  of  merhanical  tnuisiiiiiutioii  by 
electrical  in  no  wny  U'»Tirns  tlui  responsibility  attAchcd  to  the  use  of 
•team  plant,  nor  do^n  it  relievo  the  miinnfacluror  from  keeping  his 
«y«  on  the  coal  market  us  well  n«  <in  tho  t«xtilc.  Now  that  n  public 
Dupply  of  uleclriciU  energy  is  avuilnble  ihrotighout  the  manu- 
facturing distncui  of  Yurkshirr  and  Tvincashiro,  at  ronsoiinblo  rates, 
manufacturers  should  not  U-  slow  to  take  udvantngv  of  it  when 
once  they  renlitte  the  conMNjuent  betiofits.  Many  of  the  advunla<;eR 
of  a  public  supply  are  dilTicult  to  give  an  cxucl  cash  value  to,  but 
they  are,  nevertheless,  very  real,    briclly  enumerated  they  are : 

1.  .\  saving  in  space,  buildings  and  capital  expenditure.  The 
liumufocturcr  can  employ  his  capital  to  (greater  advantage  on  pro- 
ductive luachinery,  and  he  is  not  compelled  to  decide  beforehand 
what  his  requirements  will  be  for  10  years  nhcud. 

2.  A  reduction  in  tire  risk,  inaunincc,  rent,  rates  and  taxes, 
wages,  repairs  and  maintenance. 

li.  \n  abeolute  freedom  from  worry  as  to  spare  plant  in  caste  of  a 
breakdown,  or  as  to  extensions  or  alterations  ;  if  an  extra  UK)  H.i*. 
is  re<|nired  temporarily  it  can  be  drawn  from  tho  mains ;  if  slack 
times  come,  the  nuuiufactiircr  can  shut  down  any  pari  of  the 
mill  without  atTerting  the  reniaimler ;  or  overtime  can  be  worked 
in  any  one  section  at,  usually,  a  IciU  cost  than  for  ordinary  working 
hours. 


4.  An  accurate  knowledge  of  the  power  taken  in  each  depart- 
ment, and,  by  means  of  indicating  or  recording  instruments,  a  chock 
on  the  efticieney. 

The  effect  of  electrical  driving  on  the  general  arrangement  of  a 
mill  is  to  allow  the  various  machines  to  be  arranged  in  the  natural 
order  of  the  processes  without  reference  to  the  position  or  direction 
of  shafting.  In  a  steam-driven  mill  the  arrangement  is  decided  by 
the  main  driving  and,  in  a  new  mill,  it  is  not  dillicalt  to  lay  out  a 
goo<l  ormngement ;  extensions  and  alterations  are,  however,  nearly 
always  made  at  the  expense  of  efhcieney.  The  subdivision  of  the 
driving  acrompoiiymg  the  use  of  motors  may  be  carried  to  its  full 
extent,  and  a  motor  provide*!  for  each  machine,  doing  awuy  thereby 
with  all  line  shafting.  It  has  found  its  most  successful  application 
in  the  driving  of  silk  looms,  the  valuable  material  worked  on  making 
the  risk  uf  damage  from  oil  or  dirt  thrown  from  a  shaft  or  bell  a 
senous  one.  The  motors,  rated  at  \  B.r.,  either  drive  the  looms  by 
gearing  or  by  a  aiut^le  belt,  and  to  enable  the  tension  of  the  belt  to  b« 
adjusted  the  motor  is  swung  on  an  arm  and  supported  by  springs;  the 
weight  of  the  motor  tends  to  keep  the  boll  tight,  and  the  tension  may 
be  adjusted  at  will  (Kigs.  10  and  llj.  Such  extreme  subdivision  is, 
however,  rarely  advisable,  on  account  of  lirst  cost,  and  group  driving 
must  be  nearly  always  adopted.  In  arrsnging  such  driving  a  con- 
siderable saving  on  the  coet  of  equipment  con  bo  elTectcd  by  increas- 
ing the  speed  of  the  Une  shafts,  and  thereby  reducing  the  size  of 
shafts,  pullevB,  and  hangers — a  standard  diameter  of  shaft  may 
often  be  adopted  throughout. 

Certain  machines  have  their  dri\ing  shafts  running  at  a  sufficiently 
high  speed  to  be  directly  coupled  to  a  motor,  doubtless,  as  electrical 
driving  «prea<ls,  textile  machine  makers  will  modify  their  designs 
so  tliat  this  will  be  possible  in  a  larger  number  of  coses.  Mg.  1*2 
shows  an  excellent  arrangement  of  a  motor  drinng  two  spinning 
frames,  through  friction  clutches.  One  belt  between  the  motor  ana 
machine,  more  particularly  a  machine  tliat  is  repeatedly  started  and 
stopiWHl,  saves  undue  stress  on  the  motor,  (iroup  driving  of  from 
two  to  four  machines  without  line  shafting  may  be  accomplished  by 
fitting  the  motor  with  two  pulleys.  Fig.  IS  shows  this  arrangement, 
four  machine  belts  being  driven  from  two  pulleys,  one  at  each  end 
of  the  motor,  the  motor  being  fixed  to  the  ceiling.  Where  a  greater 
number  of  small  macliines  mokes  a  line  shaft  a  nocc€sity  tho 
motor  may  often  be  coupled  direct  to  tho  shaft,  being  bultod 
to  the  wall  or  ceiling.  A  reduction  of  sliaftiiig  may  also  be 
effected  by  driving  the  machines  on  two  floors  from  the  onu 


Flo.  10.— PuacniLT  ScspEscur.b  Motoh  Damxo  nv  Bi:i.t. 

shaf),  holes  being  made  in  the  intervening  floor  for  the  bells 
of  the  upper  nmchnius.  Vertical  shafts,  when  necessary,  can 
also  bo  driven  by  direct-coupknl  motors  the  centrifugal  hydro- 
extractor  is  an  excellent  vxniupio  of  the  adaptability  to  this  need. 
A  word  of  warning  may  be  given  aa  to  the  installation  of  motors  too 
large  for  their  work,  on  account  of  the  IosscDcnI  efllciency  and 
incroancd  cost.  I'nless  the  variation  of  load  is  exln^me  the  con- 
tinuous rating  uf  tho  motijr  should  correspond  with  the  average  load, 
the  small  loom  induction  motors  above  referred  to  arc  designed  with 
a  considerable  slip,  and  a  consequent  wide  range  of  efficiency. 

In  the  miijority  of  textile  operations  constant  speed  is  of  vital 
importance :  the  output  of  a  mill  depends  on  the  maximum  speed  at 
which  the  thread  can  be  safely  run,  and  any  variation  below  this 
results  in  a  decreasetl  output.  That  regularity  of  speed  at  tho 
machines  in  a  "  mechanical"  mill  is  never  obtained  may  be  realised 
when  one  considera  thtt  there  are  often  four  or  Hve  belts  between 
the  engine  and  a  machine,  the  bright  suiface  of  the  pnlle\B  indi- 
cating only  too  cIcHrly  that  slipping  is  never  absent.  A  quotatio.i 
from  a  Paper  by  Mr.  S.  li.  Paine,  whose  experience  in  electrical 
ilriving  is  unique,  bears  this  out.  ICeferring  to  a  large  cotton  mill 
in  South  Carolina,  where  the  motors  were  couplcil  ilirect  to  the 
spinning  frame."!,  he  says;  "The  increase  in  <|niility  anil  production 
has  been  very  marked  over  mechanicully-driven  frames.  1  lind 
that  there  is  a  very  large  loss  in  speed  <in  the  frames,  due  to  the 
slipping  of  the  various  belts.  In  oiiu  case  llic  speed  on  the  front 
rolls  ill  one  room  varied  from  lOJt  to  I'iO  revs,  per  min.    A  direct 
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C(n\ne«u-tl  motor  ihowcil  a  mnge  in  Kp«od  on  the  front  rollx,  durin;;  i  With  a  coiitintioiis-ciirront  ci{ui|)ment  innrr  «tl«ntion  is  requircJ. 
k  we4^k'it  run,  of  from  120  to  122."  Tlii>  provision  of  nny  xpeed  and  the  molur  must  l>u  cotuplvtcly  cnclowil.  Tlie  gwAt  obj«rtion 
regulation  on  inotont  dri\inK  the  lnr|(i>  umjority  of  t<'Xtil«  machines  is,  however,  the  variation  of  spt'od  ut  difTcrcnt  loodii  and  tcnipem- 
it  uniu-cenory.  for  the  reason  tliat,  Hlthou(;h  ditTcrpnt  qualities  of  turee.  In  a  case  brouj^ht  before  the  writer's  notice,  where  shunt 
fibre  and  different  counts  of  thread  require  different  gpeeds,  yet  the    iiiotura  were  used,  the  coinplamt  was  made  that  on  Monday  moniings 
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manufacturer  finds  it  most  econoraieiil  to  keep  each  machine  on  a 
particular  cIhss  of  work.  Tliis  neceiuiity  of  cunRtant  xpeed  points 
clenrlv  to  the  use  of  polyphase  motors  in  prefertnco  t"  direct  •current 
uindiincs.  The  adviintages  of  siiuirrel-eage  motors  are  many ;  the 
constancy  of  speed,  the  siiiiplicity  due  to  the  absence  of  cotnmutatorn 


the  machinery  ran  slow,  with  a  con»e<inent  reduction  of  the  ontpnl 
of  the  mill,  and  the  same  fault  was  noticed  in  A  le»s  decree  on 
other  mominKB  ;  this  was,  of  course,  due  to  the  fieM  windiut^  being 
cold,  and,  to  some  extent,  to  the  extra  stiffness  of  the  niorliinery. 
The  polypliase  induction  motor  under  similar  conditions  would  vary 
in  »ptH^\  by  an  inappn^eiable  amount. 

The  only  important  e\A<t»  of  variable -speed  machines  is  found  in 
textile  priiiiine.  A  di'taih'd  consideration  of  the  various  equipiuenl 
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and  sliding;  contaelx,  their  low  cost  and  the  Ic^sentd  fire  risk  due  which  may  be  adopted  are  Itevond  the  mn^e  of  this  Paper.  Mnlti- 

lo  the  absence  of  vxpom^d  live  metal,  are  all  points  in  their  favour.  voltn|;e  continuous-current  systems,  with  shunt  mutoro,  have  much 

Their  advanta^'es  have  beeu  recogtiiwd  bv  the  I'ire  (ItficeH  com-  to  recommend  them  in  the  case  of  iaulntcd  plants,  but  excellent 

iniltce.aoddoubtll'esfurtlicr  concc'stiouswill  be  made  aitliluego«»on.  results  have  hvvii  obtained  by  the  use  of  a  single  supply  voltage. 
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and  moton  with  dombU'WooBd  ■nulmw  md  twtt  «ocnnnutor*. 
Ibt  tba  lattac  aaa*  a  hidi  MHefantoy  ia  oblaiiMa  Wftr  »  wUe  nuure  of 

■peed.  Mention  may  be  made  of  an  aqnipnwiik  adrated  in  a  fan;" 
printine  works  in  America,  where  each  printing-aiacraiia  motor  w^is 

driven  from  a  eeprirate  shant  ((enerator,  Uio  generator*  being  coupled 
to).;etht'r  nnJ  dnven  at  conitaot  speed  by  a  large  indaclion  motor. 
The  prir.ting.amohme  Bp<>«>d  wtia  ftJtPrpil  hy  n'([ii)aiirtg  the  fii?M  «f 
its  genpralor.  Such  an  fquipiiii'<nt  i»,  iv.wi". cr,  tcvo  i-o'^tly  for 
OrduiAry  parpoMa.  ThowritsrV  npinion  (hiil  nliij<ist  (iii.v  known 
•y«t«m  of  apeed  reflation  will  niwt  11r>  cawr,  tlic  ilulfTiniiuii); 
factors  being  eimplicit}  ajid  first  eoet.  and  the  wound  rotor  induction 
motor  or  the  oontinuoui-curMBi  jMiitt  motor  MM  ftont  tbi*  point  of 
viaw  aa  good  aa  any  othera. 

Tba  naaa-ddtrcn  eentriftijial  rnxWiw  t»  oi<milin||Tj  motaftil 
aod  miaay.  tha  beh  or  rope-drivan  maduna  mTalvM  a  ooufteaUe 
amauBt  of  gear  in  the  neighboitrfaood  of  the  baekct,  and  ia  verj- 
aavtM  on  the  belta ;  the  direct -coupled  electrically -driven  maehine 
is  <>onpHct,  simple,  and  reliable,  and  oao  be  placed  anywhere. 
Either  schus  continuoaa-current  or  indoctfam  motors  may  be  used 
for  this  work ;  the  indnrtion  motor  Km  an  iinporUiiit  twlvrintHge  in 
that  it  can  never  "  luii  nway."  In  pr-n-licc  tliu  motor  cciijiiletcly 
encIoKed,  and  flexibly  supported  beneath  the  Luskft.  The  time 
tar  I  ui  ftccflcmt.!  ili  pi  iiiix  on  the  maximum  torque  of  the  motor 
nt  \ai'ioa*  speeds,  iltuct;,  if  a  siiuirrel-eago  mbUir  U  adopted,  it 
abonld  be  built  with  a  high  reiiJstanee  rotor,  so  that  the  current  may 
b«  kept  down  daring  acceleration.  Tha  time  taken  to  acceWcato  is 
thm  praetioally  constant,  and  the  ■'ui'^Mi  needs  no  ittinitton  be- 
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Brief  reference  may  be  made  to  th<»  raljjrct  of  electric  lif;htin(;. 
The  matching  of  oolonr  can  onlv  be  don.'  xnuyfactorilv  by  sun  or 
are  light,  and  in  »om»  omoky  Yorkshire  %'»lloy»  the  «unljf;ht  cannot 
be  depended  on  a*  »  corn^ct  soinri'  of  light.  The  use  of  cnrlofed 
arf  lunipe  in  tsiilts  i,'i\  i's  cxrcll-  ni  r<-su5t«  fur  <r»'nenil  illinn!imtii-i:i ; 
for  IfH-ftl  liKlili:!;;  Itui  :nc.'in(i<'soi-m  lmi«  the  great  im-ril  ii( 

safety.  The  gcuitujr  purity  ai  Uit-  ajr,  duu  to  llio  nbwnoe  of  j^jui,  lias 
ao  important  effect  on  the  health  of  tliv  work'  rs. 

TVliera  st4Mdy  temperatures  are  required,  as  in  e»l«ii«ieri.  olec- 
trieal  heating  has  mpak  to  rtawnmand  h ;  steam  joints  have  i 
way  of  giving  trouble,  aiul  whan  hi^r  tamperatares  are  required 
gas  Is  found  somewhat  unreliable.  Where  current  ia  talbm  fnira 
the  public  mains  t)ie  electrical  heating  of  the  mill  is  not  out  of  tte 
foeation  ;  if  the  wnnniiig  np  be  done  nt  night  time  a  modtfrat<> 
eonsumntion  only  in  ncceiwary  by  day. 

In  ndililion  tn  thf>  iikc  of  olcctrically-Jriven  fan*  for  ventilating 
nnd  rrniMMiig  iluKt,  lln  \  ore  finding  extended  application  aa  a  meanK 
of  transporting  wool  from  the  WMoing  maobinaa  to  the  carders  by 
w«j  of  u  air^ihttt*  MBaMting  tho  nMon. 


nn  flOBiufioii  or  duit  DutBuoion  and 

ILBCTBIGRT  WOBBB  lOOIOIIKUlUiT  GOH- 
VDKBJin.. 

BV  W.  P.  ADAMH. 

The  following  is  «n  altati.nt  ,,f  tli,-  first  (art  of  the  disciission 
on  the  above  Pajn-r,  wliich  luok  place  boforo  the  Institution  of 
Ktr(  ;n\al  llii-lneers  on  ThursJay,  December  15ili.  The  dis- 
cussion is  to  be  continued  next  Thurwiaj-.  Om-  ahi^fRirf  of 
the  Paper  wa^  (niblishod  in  f/i*  JF/r^/riVwre  for  I)cc.'iiili.-t  l-.th, 
p.  3  IK.  December  23rd,  pt  387,  and  December  30th,  p.  1U1  :— 
Tlmnlmg,  StmmAtr  2tth. 

Mr  J  S  mOHFIEI.D  «ud  that  «h«a  ha  UntbiMB  lo  work  with  tha 
lefuee  deslrucior  at  St.  Helena (UnM.)ba  had giaathopMi that  the  valoe 
o(  ratuaa  aa  a  ataiua-pndiuinR  a^mrwvM  ha  aoniidtnibia,  and  he  had 


woihtddia  «iih  «i»  idan  af  niinB  it  to  the  otmost.  Thanrt 
randt,  altar  flva  or  sla  feara'wiiHdng  fhwD  flgores  supplied  by  the  prwnt 
mfflnew  at  Bt.  Hdmts)  iros  «fi  nnfn  mr  \ftn  of  refuse,   ^he  electrical 

plant  vryw  (iirrct  carrcri'.— ci>mhtn«i  In'" tin*,' and  traction  load— and  there 
wa?  a  gTfai  amoant  of  motor  drivint'.  ho  that  the  losd  factor  was  exosp- 
tianally  high.  St.  Hfifiij.  tln!  rr(u-«  lU-atrnctor  »iM  tc^vea  tbs  best 
i  pportonity  tor  doing  tl)a  utixiost  it  could-  It  Slartetl  uu  at  midnight  on 
Morulm,  and  waa  shot  down  ovar  tha  waak-and  when  the  load  hipa  to 
t  rather  low.  nersfore  ,the  vatoe  par  imitgSBerat«lJ  o  beaUowed  te 
the  ((»;trnctor  plant,  shontd  be  very  maeh  teas  than  tba  value  allitwed  for 
the  nnita  t:en«ratcil  l>y  roiil  iJuriii);  ibtt  peak  part  of  the  load  doriug  the 
Ke<>k  end.    Ii  wiks  out  fnlr.  us  vf^ry  often  done,  to  credit  lha 

di'i-tru  "-or  with  the  Huso  prico  per  uriii  (ht  tho««  units  generated  during 
the  <iaj,  wh«r.,  pexhaiis,  only  2lb  az  iilb.  of  ooal  psi  unit  at  the 
most  would  bs  tued,  as  during  the  peak  load,  when  aa  moeh  as  perfaana 
lOlh.  of  ooal  par  unit  might  be  used.  It  would  be  noticed  in  nvariy  SU 
the  diafnranm  ui  Uin  Pupi-r  tlnil  Ihe  f(-(t:«'  i.tiil-J  ruthiT  Iwlly,  ^ni  m 
the  day  went  on  tln.i  :v.tiU  ]»er  po'jn^l  ol  rptmti-  ini-niaA,  \l  more  ami  mora. 
The  reason  wait  beiMtse  oi  the  varying  quality  M  the  lefuaa.  io  the 
morning  great  heaps  of  refuse  of  all  sorts  came  in,  and  usually  the  last 
lot  eonsisled  ol  market  refuae,  saeh  as  cabbages  and  fish,  whieh  liad  a 
powerful  odour.  The  firxt  businesM  of  the  men  wa:<  to  get  rid  of  all  thia 
rathsr  omtavoarv  malarial  which  had  not  a  vary  great  heat  value.  Ba 
did  not  think  ih&t  one  Fhou1<t  iigr»F  aItoeoth<«r  with  tho  ftgurea  apoo 
which  the  anthor  bnwd  l>ii  poncluaion*  that  the  wliole  eltc;ridty  required 
in  London  could  be  made  from  the  relose.  la  MoninMtl  a.)  million  twits 
per  annum  were  used,  and  there  were  250,<IOO  people.  This  was  the  aoct 
of  ftgnrs  that  had  to  be  looked  for,  and  he  did  not  think  it  could  ever  b« 
got  from  refuse.  Another  drawback  to  the  combination  of  eleelrieity 
works  and  dost  destnietor  was  that  the  amount  ol  dust  aod  small  from 
the  deiitriictor  wit  Kttii  tnr.iMe  In  the  engine  room.  dust 

driln.iclor  wan  not  ft  nicr  tn'iKhl.iitir  for  any  el<'<"tricity  works, 
and  he  had  said  a  long  titno  ago  that  the  ool;  way  to  make  it 
at  all  tolerable  was  to  build  aa  anorm—  i>all  tli  wd  tlw  dimmtat 
works  so  as  to  premat  dost  and  lad  nataritl  of  OM  aort  and 
another  leaking  from  the  destruator  Into  the  eleotriotty  works.  There 
was  a  little  humoor  in  the  followiaf  asoleDoe,  but  he  did  not  know 
wh^tb#r  it  was  intentional  or  nol.  Ue  was  altogether  in  ftRrenment  with 
th>-  author  ia  this,  however  :  "  It  ia  a  eouvenienos  to  the  <'lr<'lri>-)itT  works 
'.vhrn  the  whole  load  of  the  station  ia  being  earried  by  the  d(?£trui;tor  to  be 
able  to  rely  upon  the  rapply  of  st^am. 

tfr.  C.  NEWTON  BVSSEI.L,  referring  to  the  author's  remarks  that 
dampers  were  provided  at  Shoreditch  betweeu  tha  daatmetor  and  boiler 
furnaces  to  eut  off  the  power  when  not  in  use,  said  that  these  danpera 
\vrr<>  oertainly  put  in  originally,  but  the  heat  pro\-cd  so  great  that  tha  east* 
II  II  frames  and  the  Jin.  sheet-iron  plates  were  bumeu  out  in  every  lew 
v.-<ekH  The  mnstmction  of  the  oelu  was  such  that  tlie  dampers  oould 
not  hi!  rt>tn  wt  d,  and,  eonaoioently,  they  had  been  working  at  Shore, 
ditch  under  very  difficult  and  dangerous  odndllitms  ever  sinae.  In 
aolavn  U  ol  liUe  B  *  the  author  gave  the  nniti  per  ten  of  ntaie 
bonit,  hot  In  hie  (the  oprakor's)  opinion  tUa  via  ttw  wmag 
basi&  lor  a  comparison.  In  another  column  of  the  table  a  law 
6gures  were  given  showing  how  many  pounds  of  steam  were  required 
to  generate  u  unit  of  eleolrlclty.  This  was  a  IwftBr  haais.  becaui:* 
it  had  to  li<:  T rmprnlxTril  that  tlie  value  of  refu  r  .lid  imt  ii't.igcthcr 
defend  upon  lU  calorifio  valtie.  AUuwaitcv  had  to  be  made  lor  the  deti- 
*  leeeftheeleetrioalftanti  for  instance,  at  Ftilhaa  it  took  Mlb.  to 
of  aleam  to  genamta  a  nait  of  altctrieity,  whanas  at  Haokney-ona 
of  the  most  lii.idern  atalioos— it  only  required  S71b  to  ?ii:»!b  of  steam  p^r 
unit  S  ariatinnii  for  the  olbt  r  ..lriii< ns  also  ocournd.  runl  hr  would  tug- 
RCft  to  Mr.  Adwin  that  ho  should  add  sn<ithrt  rrtjtitiin  uliuwing  the  vnlo« 
,>1  ihe  leluse  in  po\;rd£  of  Meam  Instead  m  its  i^encratod  per  ton.  lie 
did  not  think  sutlio^ieot  conaidciation  had  becu  given  to  the  value  of  the 
land  opon  whieh  the  dsslTQCton  were  bnUt.  Hie  revenue  earning  capacity 
ofland  eonlaining  a  deetrnstnrin  London  as  compared  to  the  revenue 
earning  eapeoity  nf  tb**  dt^rtric  lighting  plant  wns  only  ab<>nt  i m  i'  n'.h 
In  other  words,  given  t«  ;  picri  5  o(  land  of  the  same  area,  and  it'  i:t  a 
generating  station  on  oui  and  a  combined  dEstructor  plant  on  another 
roughly  speaking,  £.MI,0O0  |>«r  annum  would  be  the  gross  revenue  tcr  the  ° 
former  and  £0.000  for  the  latter.  In  8horcJil<rh  aod  Stepney  the  interest 
and  redemption  of  capital  per  ton  of  refuse  worked  out  at  about  l^i.,  and 
therefore  it  seemed  to  him  a  niintake  to  put  np  destructors  in  t)i<>  niid<{!'>  of 
large  towns.  They  ought  to  In  p'n  -od  outMdo  town?,  -n-lim-  hm  1  ^v.is 
cheap.  On  the  question  ol  r>i;i?  i-,nit»  they  had  been  v- ry  untcrtun  it^  iit 
Shoreditch  owing  to  the  eornpiieated  disposal  ol  the  steam.  All  the 
steam  from  the  refuise  boilers  wa>  mixed  with  the  steam  from  the  ooal 
boilers,  and  there  wnre  (our  purposL-s  for  which  the  atcam  was  used — 
viz.,  baths,  pumping,  boiliog  eluthea  and  (or  heatinc  the  tree  library.  In 
one  cose  there  was  no  possibility  of  finding  out  the  exact  amount  of 
iiteain  thn'.  hsi  uii;  1.  and  u  ,;nos8  had  to  be  made  at  it ;  but  he  did  not 
km  '.  !hii'.  •luioh  l.pu  ?nirill  a  sum  waa  received  to  pay  ctpennei.  It  might 
be  of  interest  to  tlitt  meinbera  to  know  that  some  lime  sgo  the  bboteditoh 
Council  gave  him  permiiaion  to  try  annia  ex|MiinMnta  witb  n  Ugh  dtgree 
of  blast.  These  expertnienti  proved  without  doabt  that  the  yohit  at 
which  tha  lollue  was  turned  out  of  the  (ucoa^es  now  waa  tea  ant^. 
Then  WU  aUH  a  large  amount  of  carbon  in  the  clinkers,  and  if  only  the 
air  prefflore  WW'S  irici*-af<d  H;n  l  o  due  could  be  ri<duceil  considerably. 
III!  had  pot  ;ij  a  .-ni.iltih».'  furnaci  ,  a::  t  with  a  snjall_am:unt  ol  f  l^ad 
bMU  alile  to  mttll  {he  itmidui-  down  by  its  owii  caloritic  value  aud  to  run 
it  out  much  tlie  name  aa  sleg  waa  mn  ODltat  1M  Inm  b^MM.  It  WU 
pcasible  to  run  it  into  mculds,  bat  it  waa  so  Mlfla  ttnt  it  «m  voijr  Iltlt 
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jrood  Some  eiiwiiaieoW  had  bstn  made  b\  Ctrl  W  eljcr  qu  the  oalonBc 
vultii-  of  leiuM  »o  araelted,  but  Ihey  li*a  been  diwontlnned.  If.  however. 
v«ry  iftrge  smeltiOK  furwu!**  were  put  up  uid  the  refuM  Hinelted.  it  oould 
be  run  down  into  Titrit*.  Md  Ihe  M«idiic  eooia  reflai-cij  t  >  1"  r  17 
cent.    It  looked  like  M«ek  rIus,  and  >-<™-  of  a  Im.l  ^■•^•ii  niH.1» 


He  teK»rd<!«l  rTacknfy  as  a  model  dettruLiu 


Into  gUtu  p*{X' 
taking 

Mr  L  I.  BOBINSON  ^aid  ihm  Mr  Aiiams  bad  advocatoJ  »  very  iarjse 
liiiUerv,  uiiH  in  llu.-  hr  ii^iLtd,  I'Vi  the  b«n«fit  of  the  dwtruolor  the 
battM7  most  b«  large,  but  u  the  eleetrioit;  nndert*king  had  lo  bear 

■liiMlt.Miti>tiMiiM  11111  riifltr'  T^-^-ll  r'''  r  tiu.dMime- 

tar  bMt  thfloU  he  aMalaed  V  adopttaff  low  prioe*  (or  day  load  •teetrt- 
dte  eapplj  rather  than  by  inst»ninp  an  enorrooUB  b(itt*ry.  With 
rmrenee  to  tiie  Hackney  b»'tt«rv  on  DwrTnl'ir  I'.i.  r.'O'J,  ae  shnwji  in  une 
of  the  cwrt€f>.  hti  pointed  out  that  tbey  thought  a  great  deal  more  of 
continaitT  o!  supply  than  of  MQeeBinR  a  feweitra  uniu  p«r  hm  otrtolttta 
letuB.   He  entire];  eoncnrred  with  Mr.  Adams  that  tht  MOOOBli  Of  «Mh 
.^n1tT*«""t  almM  be  dealt  with  as  a  separate  dapwrtDMOi  frtlh  Its  own 
tUfUli,  Mmiial  iraifcing  eosta  and  income  carefully  Mt  nut.  A*  k  matter 
of  tnet  the  taWw  prepared  hv  Mr  ArUm;  ha.i  littip  vi»hi*  afl  Acompahtoo 
of  the  co»t  fit  working  cf  t'hr  viiriou»  dfatruclor;.  bei'njM:  no  uniform 
sv3t«m  had  h<^n  adapted  foe  keeping  tlie  acooonts  of  combined  ttatWM. 
At  H&ckncy  a  f-ri!!  xtep  had  been  taken  towards  a  atrM  IbA  uUoCB 
Kjltem  of  keeping  aoooanht.   One  store  was  worked  ia  OOOneodOB  tttih 
both  miiltrtmkiiifii  tat  most  eareful  aecomita  were  kept  of  all  material 
{Motd  to  «Ithor  jbpHtraent.   Man's  time  was  carefully  analysed  on  tima 
!h»>et5,  %n<i  *y*t7  motor  and  HRhtinK  cirf-i.tlt  in  the  destnictor  w«« 
■applied  Willi  i-lr'firipul  fneii/y  ihrout'h  an  indi  [irinltiit  intlcr,  'I'hr 
unita  genetatod  at  the  terminals  ol  each  dynamo,  aiid  all  the  coal 
ased,  was  very  carefully  weighed.  As  a  fltaoak  apon  Mil  fOlve  the 
coal  rxiulred  per  unit  generated  by  the  dattraetor  was  OMwfully 
mMSorcd  everr  Sunday  and  records  kept.   These  tests  showed  an 
kwage  of  8'6lb.  of  coal  per  unit  with  Aitken  navigation  roogh 
•mall  at  139.  »d.  per  ton,  iiaviHK  calorific  vatw  pf  Ti,?M>0  Il.Th.U. 
per  lb. ;  t  alb.  of  coal  [i<-r  unit  with  lircijiiihiU  rough  at  IU>.  pvrton. 
calorific  value  1 1 .fiOO  B.Th.  U  per  lb.   Brocmhilt  luid  Aitken  Navigation 
coals  mixed  in  e<iual  proportioni  wen  iHtd  flatil  ft  Um  ■OBtbo  a|0»  but 
now  liroomhill  rough  small  alone  waa  noed.  An  oiUtniT  tool  volm  of 
51b.  of  coal  per  unit  generated  had  been  adopted  for  the  purpose  of 
adjusting  aceonnts,  but  undoubtedly  this  figure  was  too  generous  to  the 
destruftor.    The  qnantiiy  o?  coal  per  noil  rrneraled  was  lower  In  the 
ca.'yi'  c(  Hai-knt  v  tlian  ;ii  the  case  ot  &n\  othti  works  dealt  with  in  ibe 
Paper.  Tliss  was  due  (1)  to  the  use  of  triple  exfisttsktn  engines  ot  SUOkw. 
to  LMWkw.  unito.  fU  MBtaubtRt  tt)  nWMrbeating.  (4)  good  mechanical 
•tokiDg,  {6)  all  Muiliuiae  MHMpt  tttno  feed  pumps  being  electrically 
driven.   In  connection  with  the  aoooonta,  the  payment  made  by  the 
sanitary  authority  was  important.  He  failed  to  see  how  any  other  system 
could  be  morf  rijttitable  than  that  which  provided  for  the  payment  to  the 
deetructiiir  department  of  the  balance  of  expcndiluri^  after  deductlDg  the 
OMtl  allowed  by  the  olectnoily  deaartmant  for  its  steam  and  the  sundry 
toottfli.  iJtf  fnoetm  ti  MOMm  ImpiBg  iMeh  could  posabfar  ndwo 
the  onottBt  eosto  of  nftaw  flMtmcooB  at  the  expense  of  Bia  cIn- 
trioity  undertaking  was  to  be  deplored.    The  results  would  be  an 
apparent  increase  of  the  electricity  ondertaking's  -rosts  and  confe- 
■fuently  a  real  increase  in  the  price  ehsxRed     This  wouM  tenl  t-o 
binder  the  prcgresB  an.i   (jiuspr.rity       a  n.illj  l-.:m:nL^roial  under- 
lAkiog.    Be  felt  cure  that  the  Sboraditcb  undertaking  muat  have 
•nffind  in  ttk  diiaotion  from  it*  HHoeiBtiam  with  tiw  asotnuliir  (he 
ntwt,  of  eonne,  ite  ueaantaaey  assoetation),  but  he  know  that  Mr. 
KewtoD  Rossell  waa  doing  bis  utmn<<t  to  h&tc  his  undertaking  treated  on 
the  Hackney  basis.  With  regard  to  thv  j'avmK  o(  laliunr.  where  mechanical 
Btokcm  vrfTr-  fmplojfctl  thf-  total  nomb'.r  of  mc".  in  the  boiler  house  waa 
HQ  iniall  thsl  n<j  labour  wits  suve-d  by  combination  wiih  the  destructor 
At  Hackney  two  msa  ^eis  empluy^d  i.u  lha  htukvy  ahift  and  OB*  on  each 
oi  tbo  Ucht  shifts.   It  w  as  abeolotely  neceesaiy  lo  emf^oy  thiW  an  so 
that  the  coal. fired  boilers  might  be  ready  to  assist  the  destmotor  at  any 
moment.   The  peak  of  the  electricity  supply  load  could  easily  Ue.  met  by 
the  same  nomber  of  men  whether  the  destructor  was  at  work  or  not.  The 
destructor  foreman'^  °ervtr(><i  oouUl  not  Ic  iiti1i<<cd  in  the  boiler  hou»e  as 
it  was  found  tb»l  bin  luin-  w  as  (;i  iy     ,  j[  i.id  uuperviT.ing  the  work  of  the 
ctokers  in  order  to  .M.'cu.re  ellicieat  working  oi  the  destructor  oells.  Be 
thought  that  the  author  was  too  saoguineia  («(^  tooliaker  dlipoial.  A* 
the  output  of  cUnker  increased,  and  the dealruetorsbeoenie  farther  renored 
from  building  land  owing  to  the  txtcnsioni  of  the  towri'a  botm^laries,  the 
clinker  would  become  even  more  a  dru^  on  the  market  tlian  it  was  t->  day. 
In  bis  opinion  no  destructor  was  complete  w  i'.hooi  a  i-lunt  u>  work  up  tin: 
clinker  into  a  saleable  article,  but  hereUiem  inioitiality  wasat  a  grt-nt  dis 
advantage  owing  to  the  Isfal  diflicultiss  which  would  be  oncountared  m 
Oieating  a  wide  market  in  which  to  eell.   On  the  general  question  of 
endits  to  the  destructor,  be  entirely  diaaeoled  from  the  suggestion  of  the 
author  that  profit  should  be  made  by  a  local  authority  for  permitting 
some  of  its  ratepayiT.i  to  pick  over  the  refuse  as  it  wa.^  turned  out  of  the 
carle.  The  tint  eiMt^Dtiai  In  nfuie  destruction  waa  tiiat  ihe  rFfase  should 
be  dUposed  of  in  a  sanitary  manner.   At  Hackney  they  went  ao  lar  a.-  to 
bum  Uiair  tins  and  di^ose  of  them  at  6s.  per  ton  with  the  tuU  ksowkd^js 
of  the  fact  that  they  could  dlspeee  of  onbomt  tins  at  16e.  per  Ion,  the 
reason  being  tluil  iljry  did  not  consider  it  right  that  any  filthy  artiolea 
whieh  hnvf  oncj"  been  in  the  ash  bin  shcaitd      atl:>wed  to  be  di.ilributwl 
broiwioii.t  thrtnu'hoat  the  borough.    He  iiRre*.!  with  Mr  Hi^-hlii-ld  that 
dust  troubles  were  by  no  means  a  ueitligible  ijuantity.    No  precautions 
1  enffieient  to  keep  the  flue  dust  out  ot  the  hot  wells  and  cooling 
At  Haduiey  endleaa  troitble  bad  been  experienced  with  the  feed 
I  Talves  and  eoodeaear  tabea  owiag  to  this  nuisano«. 

The  dlogiMlea  ma  adjonnoS  antU  lhanday,  Jamiary  13. 


PATBIITB  BXPIRINO  IH  IMS. 

The  followiiiR  is  n  list  of  the  patenta  of  intPTrtt  to  electrical 
enKinccrs  which  lunless  Bp«'ciall.v  extended  hv  rti  njiiii-  ndation  of 
(he  Judicial  Conii»ilt*e  of  tlR<  Privy  Council)  will  expire  during  the 
present  year.  Tbfi  list  inclndcs  only  tliow  psteula  of  1H91  which 
have  bt'sn  kept  in  f<irc<'  up  lo  date  liy  payiuotit  of  the  renewal  fees  :— 

Date 


No. 


Name  of  pateutee. 


Subject  of  pale«l> 


J.^u.  1 
,!m,.  12 

Jan.  13 
Jaa.  IS 

Jan.  ao 

Kab.  2 

Feb.  10 

X«r.  17 

M.r.  18 

Mar.  21 
VI  if.  21 

Mar.  2i 
M«r.  26 
Mar.  28 
May  6 
May  13 
M»v  23 

J  uuo  2 

June  23 


June  27 
June  29 


July  16 

July  M 
Jidy  as 

July  30 
Aug.  1 

.\oa.  1 


I 


40 
664 
647 
649 

LOSS 

1,904 

i,m 

4.757 

5.167 

6,342 
&,406 
5,461 

7,fe7 
8,227 

Bjm 

9,299 
10,697 

10.940 
11,048 

12,117 

12,605 
12,828 


12,960 
13,184 

13,125 


0»->r;;o  IT^iokham  ... 
'  M.Hutiii,S.-SC.I>«bl«oc 
Kdward  Wcstoa  ...... 


Aug.  27  I 


A.NoblaAE.W.U«9d 

ICdwanlTyer   

a.  Weatigefaoase  and 
J.Q.  L.  Babnuder 

Thomas  L.  Wlllwa 

Flfiiry  Uowand   

( A.  I'lii  aoUH 

F.  K.  Kliiiore  k  A,  &. 

Elmore 
Hugli  I.,,  t'ulleodar... 
Howard  I,'.  Jobeon  ... 
Alfreil  Dickiueun  ... 

lUius  A.  Tii:)toi«  

Hi'iiri  1 1,  Tml-T   

.S .  Kviq-abt^d  &  A  K.  U . 

Itichards 
William  R.  .Sykes  ... 

The  Thomson- Hous- 
tim  iDtsniatiMMl 

Kleoti-ic  Oe. 

I  C.  A.  Pareoua  

i  W.  C.  Jobtieon  and 

S.  E.  PhUUpe 

fC  Hartaana  and  V. 

Hraan 

H.  li.  Lake  

The  Tliomsoo- Hous- 
ton iDlernatioiial 
Electric  Co. 

W.  M.  Mcidey  

Henry  Howard   

Ilrii/y  Howard   

if.  Ward  Leonard  ... 


Kloctri.-ity  meters. 
Aliemating-current  mntore. 
Electric  meMuringiDStniaMota. 
InptwMatMte  io  alovtriB  alam. 

tors  aad  lifts. 
Method  for  testing  the  electrical 

firing  gear  of  crdnaiice. 
K1>M'trio*lgnatlinf  on  tingts  tines 

of  nilway. 
Electro-poeumatic  and  electro. 

hydraulic  railmy  anillfc  ODd 

signalling  systeai. 
Electric  rwduclieo  ot  aloBMia, 

Ac 

Electric  heating  and  w«klin|. 
Impriveraents  insteamturbtoa*. 
Electrolytically  deposited  tubes. 

Klectrioal  pyromaten. 
Uravkels  for  tele^rsph  poles. 
Swivelling  Ir'illey  pole. 
Automatic  lailway  »i^rilling. 
.\ceumulstor  elect  r  i.!'  • 
Electric  traasaiimUHi  of  signals 


Eleotfie  eoBtrolOiK  davlee  for 
block  systsras  of  nilwaya. 

Protection  of  electric  michinery 
and  ap|«ntus  trrtm  lightciiDg 
eObcts. 

I  mprovements  in  steam  turbiiuis. 
Improvements  in  thajiafatatlpa 
aod  laying  ot 


St'yt.  19 
Sept.  2<J 


15,937 
16,672 


Edward  We»tim 

I  W.  B.  ^dj.T* 


Oot.    6  1 16,968    H   V  M»v;)r,  \V.  A. 

1  iiul-xjii.  .S.  Msvor 
and  W.  n.  Siyen 
K.H.  W  Higgiiis  .- 

Emtio  Aiidreoli   

W. 


Djt.  6 
Oct.  13 
0,^(.  21 
Nov.  2 


16,991 
17.426 

i8,an 

18,9M 


Nov.  U  jl9k71S  lAnintt 


No*.  16  i»ja» 


Nov.  17 
Nov.  30 
Nov.  30 
Nov.  30 

Dec  7 
Dee.  9 

Dec  11 
D«.  21 


Dec  21 
Dec.  8S 


19.914 
20,205 
20,840 
20,86t 

ni» 

9USU 
21,708 
22,304 


22,326 
88;482 


J.  OiekaoB  and  R.  0. 

%S(ICWtt 

J.B.Usrton   

l>ruitt  Halpin  

JohoNebel  

T.  ( '.  Hodgkinsi'U  and 

U.  T.  ToBpaiU 
UennaDii  Area  ■•«•*. 
Wilha|in,]]Mibai«  ... 
A.  V.  K«3ho*o...... 

8,  P.  thoiapaoa 

U.  L.  Callcndar  

Eiliwd  Weston  


.Vccumulalfir  t 
Elect!  ic  motors. 


Transformsrs. 

Rlectrie  heating  and  welding. 
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GOMTIMPOKABY  BIiBCIRlCAL  BCI£MCB. 

[Campiled  by  E.  E.  FoVRXncR  d'Albr.1 

N-rai)S. — G.  \\  eiss  and  L.  Bull  have  einieiiMiured  to  obtain 
a  photographic  record  of  N  rayit  by  a  novel  methoti,  liiit  with- 
out BUCC«M.  They  produced  an  image  of  a  piece  of  cardboard 
in  M  ordiiiary  camera,  but  did  not  focus  it  sharply  in  orrler  to 
SToid  Uw  grain  of  the  card.  They  reversed  the  (>l.iti<  in  the 
■Kde,  ao  M  to  receive  this  jimge  tbVonxh  the  glass.  They  then 
mWitattd  for  tha  unul  btek  of  tbe  mde  a  Mckine  consisting 
of  ftfiBW  ibaets  of  black  |i«{>er  and  m  jilite  of  ImI  with  iwo 
Moo  boved  through  it.  N  rays -from  »  NoitMt  temp  wwe 
|iaS8ed  through  these  holes,  in  the  oxpcctation  that  on  imping- 
log  upon  the  gelatine  film  they  would  reinforce  the  image 
the  two  holoH,  uri'l  th.it  this  reinforcement  of  the  brightness 
^rnuld  also  mull  iu  a  [  I'inforcementof  Uie  photographic  image. 
Tliit,  however,  wasr.ot  the  e4i8C.  Exposure!^  wore  ni.nie  vary- 
ing from  20  seeor.>is  to  tiva  minute,  but  the  iihoti^raphic 
itngb  of  the  c»rd  wu.h  jdwavs  uniform. 

[Wiiw  uwi  Cct  i.'.  i.  ompltf  Uendu,  PMSBitier  12,  IMl  J 


Xkkd-^ed  Ekdrk  Penddmau—Jma.  MoMUlt  Mpotto  vfta 
torn  tMndidaBM  vuhU  )ij  Hoori  Leponle  for  tbo  lUM  Obwr- 
nlory.  They  on  of  Gnillaumc's  invtr  otcd,  owl  prcnridod 
with  Lippmann's  olectrio  driving  gear.   The  extramely  Miall 

coefficient  of  thermal  expansion  permits  of  a  simple  lonn  of 
comfionsation,  which  in  those  pendulums  takes  the  shape  of  a 
brass  cylinder  rliding  on  the  steel  ml.  The  ir.agtiets  are  si) 
placed  that  the  impulse  is  given  at  th<j  ctititre  ot  {«ercu««iuii. 
The  Ku.s|M![i&ioti  14  of  the  flexible  type.  The  |>ondulums  have 
a  rate  of  about  two  socon«ls  par  d.iy.  To  construct  such 
pendulum!^  on  a  large  scale  for  railvi-ay  stati'iiis  wonki  reiiuii* 
the  analysis  of  the  materials  and  Uie  elaborate  calculation  of  all 
their  constants,  but  the  main  ditTiculty  lien  in  tlie  calculation  of 
the  influence  of  the  flexible  support.  The  auUunr  it,  however, 
of  opinion  that  it  would  be  quite  feuibla  to  oonatruct  a  less 
elabonte  pattern  keeping  correct  time  t»  witbin  ooo  oaeond 
per  dmy,  which  may  be  easily  corroetad  by  novif^  the  coontor 
without  itDpuiiig  the  peodutauiL 

[t.  llsacsagr.  Camft$$  JlcMfaw,  Oewabw  n,  MM.) 


Hi<lhii\on  r!r  iii<\<:lrti.—\n  a  stUiiy  af  some  sijecial  prubkuis 
in  till!  nica-sunitiuTit  of  high  tcniiienitures,  C.  \V.  Waiiltier  anJ 
(.».  K.  Hiuj;e&s  have  examiueil  tiio  methfuis  of  radiation  pyro- 
t.netry,  ivhii  li  is  tbe  line  along  whitli  the  mast  marked  advances 
ill  t«m|)erature  measurement  have  been  made  is  recent  years, 
and  they  have  made  a  stixly  of  the  soitrce.s  of  error,  the  neces- 
sary precautions,  and  the  limita  of  attainable  aoonimey  in  the 
use  of  some  of  the  beat  types  of  extntingradiatioiipiynMiieten. 
The  Advantages  of  this  system  of  pyrometty  are  obvious  in 
llio  noMurement  of  temperttnne  «  inacoeesiblt  or  moving 
ob}oet%  the  oitimation  of  tenpnatUNi  iu  beyond  the  range 
of  IMr  f/jtmnMt  requiring  eootaotwith  the  bMMd  eubstanco, 
and  the  rapid  examination  of  eurfeoeBfor  uniformity  of  heating, 
a  problem  of  great  im|K)Ttasce  tnmetalluixical  processes.  The 
diaco\'fry  which  made  railiation  (jyronietrv  practicalile  was  the 
electrically  heatetl  "lilack  budy  "  dt\i!?ed  by  J.,uriu)ici  and 
KarlhatiTT,  whose  radiation  depend*  upon  the  tem|)erature 
only,  aii'l  not  upon  tlie  materiat  of  the  walls  enclosing  the 
hollow  Rpace.  Ihe  authors  dci-etilie  the  varioii^<  instruments 
which  may  be  u-cd  l.  r  ladiatiou  pyrometry,  including  the 
Le  Chatelier  putteni,  ill  which  a  standard  gasolene  lamp  is 
used  for  cotiuKu  isuii,  iln^  W  anii«r  pyrometer,  in  which  a  moiio- 
chnmatic  re  i  licld  in  pi  iducsd  by  a  direct-vision  prism,  the 
HoTbom-Kuribaum  pyrometer,  in  which  tbe  tipof  the  filament 
of  a  4-volt  incandescent  lamp  te  eet  to  tiie  same  brightness  as 
the  object  wrboee  tampemtnre  ie  eoo^  md  tbo  F£ry 
thenia»«lactne  toleecope,  in  whidi  ndistlan  frau  tbe 
Mureo  whoee  tenperatnn  ic  aon^t  ie  foeoaaod  by  a 
(inocite  lens  on  a  miaute  tron-conatantan  couple  in  scries 
with  a  potential  galvanometer,  whose  deflections  are  propor- 
tional to  the  enerpv  received  by  the  couple,  atid  hciic*?  to  the 
fourth  power  of  ttn;  idi-,.,iiiti.  tcnijterature,  according  to  the 
Stefan-Boltxmann  law,  it  the  radiating  source  is  a  black  body. 
Aaozporimmital  etndy  of  tho  beh«vionr  of  the  Ynriow  rediation 


pyrometers  abowc  that  no  on»  inrtmnent  «an  claim  a  deeidod 
anporiorily  ae  to  precis,  eortninty  and  onao  ot  oalibfition, 
peraMiMiee  vt  imuoatiou^  and  nnn.  AU  of  then  an  capkUe 
of  an  aceuacy  of  1  per  oent,  dthom^  tide  accuracy  is  not 
attained  with  the  sane  ease  in  til  eases.  With  the  Wanner 
pyrometer,  for  instance,  a  rheostat  and  milliuinincter  h.ave  to  be 
inserteil  in  the  )ani]i  circuit,  .inii  with  the  Holborn-Kurlbaum 
and  Morsu  [>yronu'tn>,  altluniL;h  this  .nrcuracy  is  iHjadily. 
aecuiud,  tbo  tonsUiucy  of  '.he  lamp  luuat  1hi  assured,  DilTuse 
daylight,  or  light  from  otUei  sources  which  is  not  reflected 
dirwtly  into  nn  nptic  d  pyrometer,  will  not  .seriously  afVect  its 
rL'a.liu;;s,  A  ris^e  nf  uttly  r)ilog.  l>oing  caiK,cd  by  changing  from 
a  liark  room  to  bnght  daylight.  The  authors  liave  reason  to 
bolieve  that  the  radiation  laws  which  form  the  basis  of  optical 
pyrometry  are  still  in  agreement  at  the  temperature  of  tbe 
arc.  The  Uaeh  liody  tem{>eraturo  of  the  hottest  part  of  the 
positive  enter  eonee  out  aa  3^690,  S,680  and  SJSO  roapeotivoly 
when  meuund  with  tlM  Holbam'KurlfaaMia^  Wanner  ud  Lo 
Chatelier  pyroHMtan. 

(WAimaa  ani  BCTHHtm,  Phytic*}  KtvU\f,  I>eoeinb«r,  IML] 


h'rrHch  .littilfiiiif  I'ri:ft.  .Xiiion;.'  this  ye,ir'~  prizes  awarded 
by  the  Ficuih  Acailcnu' of  Sciences,  the  award  of  greatest 
interest  is  undoubtedly  tliat  i-f  the  lari;ti»t  pnau.%  the  I'rixLecont* 
of  ."lOjjOOfr,,  to  l(eM(''  Hhitidlot,  tlio  discoverer  of  the  K-ra\^. 
in  making  the  award,  tbe  adjudicators  express  themselves 
somewhat  guardedly.  After  enumerating  RIondlot's  previous 
work  conceroing  the  instaiiUinoous  character  of  tbe  Kerr  cfTecti 
the  constniction  of  hi.n  electric  resonator,  and  bUdeterniinatioo 
of  the  speed  of  propanition  of  electric  waves  aloni;  wires 
immersed  in  varioue  dineolvies.— •  detomunatiou  which  *'  fur- 
nished one  of  tlic  most  accurate  veriicntiaDB  known  of  one  of 
the  amt  inportMit  oonsenuencoa  of  MamrelTe  theory "—tbeiy 
go  on  to  i—'*'UJUbmyt  Blondlot  1ms  otudied  eomo 
curionsao'tions  wUoh  he  attributes  toanew  radiation  to  which 
ho  has  given  the  name  of  N-rt«ys.  All  the  properties  of  theae 
now  rays  arc  not  yet  well  known,  and  circarosUiiices  have  not 
permitted  all  the  members  of  the  Commission  to  anpiiru 
on  t  hese  questions  the  con  ^  let  ton  w  hich  can  only  be  pi  u- 
duccil  by  personal  observation.  .'>rill,  without  prejudging 
thi!  si^'iiiticmice  and  b«ariii};of  these  new  discoverioA,  the  Com- 
inis^ii  111  ha«  thought  it  well  not  to  defer  any  longer  the  reward 
which  this  savant  has  long  meritod.  They  wish  at  the  same 
time  to  aiflrm  their  confidence  in  the  experimenter,  an<l  to 
support  him  among^  difficulties  which  count  among  the 
greatest  that  f^ysjciate  have  ever  encountered."  Among 
other  prizes  awanleJ  are  the  Pnx  Wilde  of  4,000fr.  to  M. 
Paul  Villanl  for  his  researches  on  cathode  and  Kuutgoii  rays, 
the  Prix  Hubert  of  l.OOOfr.  to  IC  Qeoiges  Ciando  for  hia 
popular  work  on  dootricity  and  the  Prix  lutftuaivBounatlltof 
2,000fr.  to  Capt.  Ferric  for  his  work  on  wiraleaa  talafsnphy. 
In  IDO.'i  the  following  prices  will  l»o  awarded  to  phyncists  of 
.mv  imtionality  :  —  Prix  Hcbert  for  tfic  popularisiitiou  of  elec- 
tricity, Prix  liu^'hes  of  '2,."i00fr.  aiid  Prix  la  Ca«of  lO.OOOfr. 
for  work  contributing  to  theprogresK  of  phy.«ica.  (  "lairas  must 
be  sent  in  to  the  .sccrctaricis  of  the  Auuiauiy  by  June  30th. 

[Coti^Ut  Rrndtu,  Deosmbst  19, 1904.J  ^ 


EravttatioH  of  Viictnua  Tuiifn  h>i  llu  Cufirnl. — In  the  course  of 
II  study  of  discharge  phenomena  in  vacuum  tubes,  ]L  Kiecke 
noticed  that  the  pressure  in  the  tubes  seemed  to  fall  of  itself. 
This  phenomenon  is  similar  to  the  "  hai-dening  "  of  fi^tfan 
tubes.  In  one  case  the  pressure  fell  from  0-'J52mm.  to(HWtaun. 
A  further  inquiry  showed  that  tbo  fall  in  the  mwasure  wna 
altogetherdne  to  tbe  passage  of  tho owcant  Oamnl aMaawa* 
menta  undo  with  dwigooi  aitrogpn  ahowod  tfaata eunoitof 
one  eleetromagnetie  unit  absoitie  0-97  milligrammes  of  nitrofsn 
per  second  between  the  pressures  of  0°lmm.  and  O  O'Snim.,  and 
0-398  milligrammc.H  between  the  pressures  of  0  04 1mm.  and 
O'OSOmm.  If  every  atom  of  nitrogen  were  attached  to  an 
eleclit)!!.  oiilv  11  per  cent,  of  the  current  would  be  conveyed 
by  the  iiitrou'en  i^n-  in  the  first  ca^c.  mil  '27  (vcr  cent,  in 
the  second  case,  ibo  author  .also  dc^ciiltcs  liie  formation  of 
Ne"toii  s  rings  on  the  cathode  uud  rings  on  the  wall  of  tlie 
tube  which  accompanies  this  conduction  bv'  nitrogen. 

US.  Buesi.  Anmim  A  Airstt,  Ka.  16,  IMI.] 
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VtaM  MM)  ■■•      MBMib  nfl  «Hif  BIIHeiilliD  iImM  to  ndi> 


*THI  ILEOTRICIAN"  8UPPLEMENT& 


BBpnUmnU  iwrnd  fron  iEim  to  tiiM  «tih  *  Taa  Bubotbiwah 
•H  only  bt  BOppIied  Ontl*  with  th*  p«p«r  doririR  ih*  oaminl  w(wk  n( 
MMi«*Uon.  Alter  Uukt  iti»  to  txtn  cbargo  l»  mitdv.  Ttie  amount  of 
IbIb  ahkrga  ia  Blmy*  print«d  oo  ttie  Supplemeot  nt  Uie  time  of  Uaoe. 
TIm  faAU-yeMly  t>Ound  Volumea  conjpli  l.  !  in  1  ictoi  and  April  OOntMD 
•11  SuvplBBMl*  publiBtMd  during  tlieir  r«*p«cliv«  b»ll-;Mri. 


99^  9^ecMc\axi. 


Til  oilael  ■Milled  Jnntl  (HttUli&al  u  ■  imkly  Jnml,  IM-U7I>. 
PvUlaliad  tnrf  TtUaf,  PrlM  KzpMM  ;  Fort  FraA,  BtxpeaM-Balfptur 
Bdltotlal,  p«]iilihlBf  u4  rrtmttBK  nfflnea, 

1,  2  A  3,  SALISBURY  COURT.  FLEET  ST,,  LONDON. 

retepiona:  048  Holbora    Tdntrmu:  iiMOmauM  NiwvAram  LovDOa. 

All  LtUtTt  rtlmHmf  U  SuitcrifHtni,  Adrtrtiitmtntt  amJ  ttktr  hutnut 
mstttrt  U  h  aJjntstd  rmilUktr,  "  Thb  Ei-BCTAJCiAJI,"  SsHttuty- 
tttri,  rUtiit.,  Und*n.  Citfutt  andf.O.  U  h  trtittd"  CtutU  *•  C»." 

Ml  SdittrUl  cn  m  tnktUnt  H  it  addruud  I0  Tut.  Edrob.  Lttl$rt 
ftr  buirUtm  Im  "Tbb  ElBCIBICIAB."  «r  ctmlMnbf  fwHwBfc  »  U 
ticcmpauUd hf  tumu  andmUrUMt/tiiwHltrtu  nUmttttl^mMk, 
ff*  HtiU*  v'ill  ht  taitn  tf  mmtmfwtmt  ttwtmumUatititt. 

"  Thi  Elbctrician  "  It  puUitkti  ntry  Friday  mtrmimt-  Tk4  /mrMi 
it  tn  salt  mt  Iht  raUvnn  ittktUUt  tm  Friday  wmnlnf,  amd  earn  it 
titaintd  tf  all  Niwntm  itrt ;  tr  dirtct  frtat  lit  CjfiuJ  at  aitat. 

BBbBerlpaoB  BaIm.— Hie  RAt«  (m  S>beeiip(i<ias  to  "Tbb  Elbctkiciaii" 
are  as  wider:—       Ybak.      HAtf^YBUt.    Qdabtkb.1  Pott  fN% 
OBlMiiicitai  fto.01.  ^  MlM.         n.M.   \  payddi 
PoBtAl  VbIm  ...  IBB.  M    ...  mtii    ...     •b.04.  Jmadvaaar. 
rnia  ehaiia  laetaiHBMMBptaBiaBta.) 

Afm  Vtlmmti  if  "Tmb  ELBCTBiaAM  *  fnauMMf  im  April  tnd  OtttUr. 


il»itmdi4f»rih*tmTiiUltmwmH9taAA$€^ 
'ay.    Kfnrmalt  tf  tiMlM  tilirHmMlllt  «wf 


"  Tki  Elhcteician"  iftTi  txctftleMl adaantattttt  AdMrHttrt,_n 
by  IAt  the  larxMt  etreolaUoa  of  any  ""f**™  DaetarlSAl  ps 
elrealAtM  All  Bve*  tha  WsrU.    TTUt  ttattanmt  U  gmarmmtttd. 

AdptrtiitmtiU  Xattt,  Av,  "  —  — 

TbAOB  An  VBBTISBMBim 

*r  Firtt  Fist  Thtrtday  , 
alltratitni  It  Handing  advtrtiirmtnlt  If  Wi 

Adrnrtlttmtnti  iy  firit  fvit  JVtdntiJay. 
OrriciAi.  ANNonNcrMtNTS,  Aoctions,  tmd  all  kinit 
TIBBMBNTB  aCftfttd  uf  tl  8  P       OB  ThandMVa 


X  9  O  4. 

Ia  our  retroBpeck  a  year  ago  we  referred  to  the  effect  which 
the  BgltBtkni  for  tariff  rafom  in  1903  bad  bid  in  indoBtiM 

circles.  Tti  the  ]irciKiratioii  of  their  ca-^c  for  or  aj^ainst  tariff 
reform,  statesmen,  politicians,  statiiiticiHUS,  aud  also  promioeat 
men  in  the  indiutrial  world,  had  bflBB  Bt  pain*  to  aeA 
out  the  causes  which  were  impeding  our  country's  itrosrt?^ 
aa  a  commercial  nation.  This  critical  examination,  we  ]iri'- 
iHcted,  coiiUl  nut  but  result  in  tienefit  to  the  varioa?  industriis, 
whether  as  a  final  result  the  proBent  system  of  Free  Trade 
were  l«ft  analtored  or  a  now  oetiiod  of  praferwIiBl  or  pro* 
tectionni  customs  tariff*  instituted.  Our  piTfliction  has  Itoeii 
falsified,  however,  owing  to  a  pha.se  in  the  controversy  wliieh 
it  was  impossible  to  foresee.  A  year  and  •  balf  baa  paaaad 
since  the  siiggestioiis  for  tariff  reform  were  tpnnig  upon  tiiB 
British  public  by  their  political  leaden,  but  no  action  bins  lioen 
taken  in  Paritamcnt  ami  no  definite  announcenu  ul  of  policy 
has  been  made.  Altliough,  as  wo  have  said,  the  wide  aud 
exhansttvo  discnasion  as  to  the  state  of  oar  iwlaatries  bna 
tln-iiwn  iiiNi  rt'lii'f  tlieir  weak  ]i<iints,  ;mil  s!ir)\iM  Iia^e  led  to 
iTiiiiii'<li;ite  iminovcniedt,  .ilt.ji  utiMiis  in  existing  conilitii>ns  liuve 
been  deferred  until  it  \\a-  I'uri  seen  wbat  action  on  broad 
litK'H  would  be  l«ken  by  tiie  Ministen  ra^Mmsible  for  tbe 
government  of  the  connlr)'.  A  feeling  of  nnresfc  bas  been  pro- 
niotcil  in  Lomniereinl  circles  and  nothing  hag  been  done  to 
allay  it^  with  the  result  that  our  industries  and  commerce  ore 
snflbri^. 

Trade  h.as  lieen  bad  durini;  iho  year,  and  the  reason  is  tW<K 
fold  :  In  the  first  plm:c,  capiUl  ha*  been  "  shy,"  capitalista 
refraining  from  investing  their  money  in  industrial  nndertaking.i 
on  the  eve  of  B  possible  genanl  alteration  of  the  existing  com- 
mercial conditions.    Secondljr,  insaiScient  advanee  has  been 

made  ill  clir.i|»eiiiiiL;  the  losl  of  |ir<"bii'tii>ii.  The  volume  i>f 
trade  is  large  but  prices  aie  -'ctit.  In  fact,  while  our  uwii 
manufacturers  havo  been  waiting  for  the  elirir  tittr  promised  by 
a  beneficent  Government,  they  have  b«en  ne^Mtiog  the  more 
homely  remedies  for  local  ailments  wliwh  they  are  aUe  to 
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dugnoM  for  ttmnHhwi ;  foreign  competitor!  Inve  nuiht- 

Uiniriir  their  irnlu-'trics  in  full  heiilih  ami  vigour,  oti  llin  other 
band,  and  can  offer  their  mauufictures  at  prices  which  show 
but  a  Bmall  margiQ  of  profit  over  our  own  eoato  of  pradufltioa. 

I,c.iviiig  ihi^i  9'imewli;it  painful  subject,  we  will  turn  to  -.x 
more  tliAiikiul  one,  a»d  pataa  in  review  the  progro^  tkat  hu; 
been  made  in  oleitrical  engineering  an<l  tcience  during  the 
year  tiuA  Jim  goa«  by.  The  hooourv  are  divided  between 
Eleetiie  Poirar  DntribntioD  ud  Eleetrio  Tnwtioii.  The  eUetric 
power  companies  wliirli  Ii;ive  ^tart.';!  ojHTitii  nH  lnvo  met  with 
an  excellent  receptioti.  \\\>t-ki>  maiiagers  ami  colliery  owners 
are  being  brought  to  realise  the  saving  that  can  be  effected  by 
electrie  driving,  and  in  addition  to  those  works  which  tAke  supply 
from  the  maing  of  the  power  companies,  a  large  number  have 
erected  geutTntting  stations  of  tticir  own,  while  the  motor  load  on 
the  electricity  worki  in  the  provinces  hue  increased  eaormoui^ly. 
He  tdnuitegee  of  electricity  supply  "in  bnHc"  are  being  more 
widel}-  recognised,  both  by  sni;iller  local  authorities  them- 
selves, ami  by  the  Lowil  Ciuveniment  Board,  which  has  in 
two  ca»ft  refusod  saucUou  for  a  loan  for  Imililiiig  electricity 
works  where  the  local  authoritiee  could  obtain  their  cicctricjj 
energy  cheaper  by  buying  it  from  n  power  company.  In  the 
equipment  of  gcnuratiiii;  stations  steam  ttirbinos  uro  hiru'i  ly 
displacing  reciprocating  engines  in  the  case  of  lai-ge  units,  au  ! 
widi  tbeir  introduotion  the  groat  economies  that  are  produccil 
by  the  use  of  highly  =>npc'rheat«d  steam  are  being  more  fully 
realise^!.  Lar^u  g.u  engines,  on  the  other  liand,  have  not  been 
adopted  with  the  rapidity  that  was  expected,  and  in  addition 
to  engineering  reaaona,  the  aueceaa,  in  January,  of  an  action 
for  Injunetica  aipJmt  a  gae-driven  woriei  nay  be  aniwenUe 
for  this  til  soma  extent.  Another  iltwilopment  in  station 
design  is  (be  increasing  use  of  "  remoiu  u>utiul  '  switch  gear, 
and  Engli«b  engineers  arc  seriously  considering  the  employ 
tt«ot  of  pnamrea  of  30,000  to  4(^000  volts  for  long-diatance 
(raumiisrion  aa  tn  America.  In  deetric  lighting,  the  carbon 
filamont  lamp  still  holds  its  own,  :ilthi>ii^h  pi-acticall}'  n<> 
improvemeota  have  been  made  in  it  for  several  yeai-s.  The 
osmium  bin|i^  in  apite  of  ita  higher  eiiicieney,  has  not  yet 
become  a  serious  competitor,  but  the  Xernst  lamp  has 
acquired  a  greater  |iopularity  than  last  year,  and  this  lias  been 
fairly  earner),  for  the  lamp  is  f.ir  more  reliable  than  it  was. 
Afo  lamp  design  baa  not  been  at  a  atandstiil,  although  the 
buapa  of  the  Bwmer  or  '*  flame  *  type  have  not  eonw  aa  miieh 
into  vogrie  ns  wns  cxpf  eJod  by  some  engineers,  owing,  ii 
said,  to  a  cuiu{>.a.iiHa  \v!<nt  of  steadiness  in  Itumitig,  Mr. 
SlXimftTZ,  in  the  I'nitcd  .States,  is  bu«y  perfecting  an  arc 
tanp  in  wlucb  magnetite  ia  employed  in  place  of  carbon,  and 
aevenl  woricen  are  engaged  cm  iraprovementa  in  the  ordinary 
fypp*  of  lioih  i>]i<'ii  iuiii  rmlosijil  lumps.  Tlio  iiK^rciiry  vii[iuiir 
iiimp  li.is  also  Ivctn  receiving  iu  .»h:ire  of  attention.  Some 
\altia)<lo  |iliotoiiu'ti  ii  test  a  of  street  lighting  have  been  made 
by  Mr.  J.  W.  Bhadlky,  of  Westminster,  and  Mr.  &  L. 
^UR(°E,  of  Manchester. 

Mention  must  be  mtulu  of  an  im|)ortant  alteration  drafted 
by  tlM  Board  of  Trade  and  Uome  Oih«e  in  ti»  regulations  for 
elaetrieity  snpply,  which  will  antlMrhe  presanras  between  250 
and  C50  volts  on  consumers'  premises  without  the  express 
consent  of  the  Boanl  of  Trade  if  the  consumer  olkierves  eui  Uiii 
regulations  for  itafcty.  High  and  "  extra  high  "  pressures  will 
also  be  pennitted  in  factories  and  oollieriea  with  the  approval 
of  the  Board  of  IVide  and  subject  to  reguhitions  made  by  the 
Home  Office.  .\  further  irapruvemi  n;  in  tho  conditions  of 
electricity  -fiiiiply  in  Uiis  country  van  conituip'-itt;*!  in  the 
Electricity  Supply  Bill  whicli  jKmscil  lliu  House  of  I/)rds  but 
did  aoiraach  the  House  oi  Commons  in  time  to  be  dealt  with 


The  development  In  the  applications  of  electricity  in  the 
colonics,  .'iini  e»j)eci;illy  in  .'Niutli  .AfritU,  has  been  very 
marked.  The  number  of  electric  lighting  and  traction  nnder* 
lakfi^gi  efther  pat  into  t^ieratioa  dtiring  tbe  year,  or  hi 

progress  of  const nirtion,  was  largf.  and  s[>eeial  mention  may 
be  niiiJt:  of  Jolijiiuwsburg,  for  which  town  a  lai|,'f'  is  'Irivcn 
electricity  works  is  being  built,  and  Cape  Town,  a  Icscriptiou 
of  whose  new  worlcs  was  published  in  our  coiuums  in  the 
snnuner.   In  taet,  all  the  more  important  South  African  towns 

have  rio»  rmliark-'d  upon  electiical  utnlrrLakiii In  .T'iIkiu- 
nef^buTg  also  10,000  has  been  voted  for  the  construction  of  a 
new  telephone  ez^ange.  In  Australia  a  proposal  ia  on  foot 
to  equip  the  South  Australian  railways  and  tramways  elec. 
trically  and  large  sums  of  money  hnve  been  spent  upon  tbe 
exti'UKion  of  the  Sj'dney  and  MclliounM  eloctriotjr  WOrki^  IU 
addition  to  many  smaller  installations. 

The  chief  events  !n  regard  to  RIeotricTnetion  have  bean  the 
"peninf;  nf  the  elerfrlcill}  iTjuipiiCil  sei  fion^  of  the  Lancashire 
and  \  urkshire  and  Is orth-Eaateru  luiilwayt.,  aiul  the  completion 
of  the  Orcat  Northern  and  City  "tube"  and  the  Harr»w-Bf»k<  r 
.Street  soetion  of  the  Metropolitan  Bail  way.  The  District  Rail* 
way  is  alao making  pr<»grcM  with  its  enormotts  generating  station 
.it  l.ot'n  ronil.  Chrlsc.i,  :iml  w'tli  the  clcctriral  c'|ui|micnt  of  its 
part  of  tbo  Inner  Circle  and  the  various  linos  iu  conneetion 
w  i  t  h  i  t .  Considerable  feeling  antagonistic  to  the  "  third  rail " 
has  developed  owing  to  fatal  accidents  to  tresimsser!^  on  the 
first  two  lines  mentioned.  Two  new  methods  of  protcciing  ilio 
third  rail  are  being  tried  in  the  United  States,  and  a  more 
extensive  use  of  guard  planks  is  now  being  made  in  this 
eountry.  Siofi^e-phsse  traction  has  been  mining  such  pro- 
gress in  the  niean'inic,  however,  owing  to  improvements  in 
the  design  of  single  plii^e  niotort^,  that  the  solution  of  the 
problem  is  Wing  sought  in  this  direction ;  for  the  higher 
preasnxos  at  which  alternating  current  may  be  led  to  the 
motor  cars  or  loeamotives  admits  the  employment  of  an  over* 
head  system.  Smh  a  system  in  to  be  adopted  on  a  short 
suburban  sectiun  uf  the  I^ondon,  Rright<m  and  South  Co«ut 
Railway,  and  .shO)t  lengths  of  Kinglc-phas(<  railway  an  in 
optntMm  on  the  Continent  and  in  the  United  Stales. 

Bleetrie  lhamways  have  extended  considerably  during  the 
year,  chieHy  on  the  overhead  system,  which  has  become  almo.st 
standardised.  Tbe  chief  tendencies  to  be  noticed  have  been  a 
reversion  to  tbe  eentre-running  trolley  and  tbe  abandonment  of 
ilnuble  tnick  cars  in  mitny  places,  and  the  fjn-iwing  |iopnlarity 
yf  sleol  tyrcB,  ami  of  top  covers  on  double  deck  car*.  £x|K:ri- 
ments  with  "  regenerative  ''control,  and  "one-man  "  cars  havo 
been  continued,  and  may  lead  to  a  eonsidenble  adoption  of 
these  netboda.   London  has  now  a  large  system  of  eleetrie 

t!Mimva\s  oil  the  north  as  ivi>l!  .is  fo  the  west  ami  sontli,  hr,t 
the  .South  London  lines  (the  etccu-ical  equipmutii  oi  »  liii  h  ln^ 
been  consideEaUy  extended  during  the  year),  and  the  short 
line  at  Boumemooth,  still  remain  the  only  examples  of  (he 
slotted  contiult  system  in  this  countrj'.  Woh'erhampton  has 
retained  ita  surface  contact  system,  and  is  extcuiliu^  it.  and 
surfoce  contact  sysloma  have  been  aolcctod  fortiio  tramtvuysat 
Torquay  nnd  Lincohi,  which  are  to  be  built  this  year.  A 
PafM-r  read  by  .Mr.  C.  E.  (  '  SuawfikH'  hrforo  the  Ineorpo- 
rat'  d  Mnuieipal  Electrical  Association  last  summer  gave  a 
us«fn!  uci  ount  of  the  CCet  oi  eqttipping  and  working  the  Wol- 
verhampton  tramways,  and  tlw  rarioiis  ditteulkies  that  bad  to 
be  overcome.  Electrical  automobiles  bave  not  made  any 
nrarl<i:(l  pn  wr.jss  ilui  ii;ir  t!ir  V'sir,  and  the  Edison  battery  baa 
not  iuhilk'ii  (Mipuiar  expectations. 

The  same  must  be  Kaid  of  Wireless  Telegraphy.  Sutticicnt 
progress  has  been  made  to  show  that  it  is  a  valuable  auxili.try 
to  our  present  systems  of  trattsmilting  iutelligenee,  but  it  has 
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MOOaiplubadllolhing  rcvolutiouary.  Transmi^iioii  of  mc&uiKes 
to  ahips  ataaa  ia  offidalljr  noognwed  by  Um  Pott  Offic«  from 
Jamwr  I,  1909.  Mid  tbia  deptrtnent  now  tm^vm  stich 

mi:^'-:ii;i  i  .it  iiiv  p"'t  <jffico  for  fr«n8mi48ian  to  »hipH  off  the 
coast  within  ran^c  of  »ix  wireless  telegraph  »Utiou<i.  The 
utility  of  wireless  t«loKi-apby  in  navil  warfare  bag  been 
thoroughly  demonttratcd  during  the  ye«r,  iin«I  the  "wire- 
IcM  "  new*  Bcrvico  instiuitoil  by  Tht  Time*  <luring  the  early 
stages  «>f  tho  Ru£80-.Ta|)&noec  War  was  a  feat  in  journalism. 
Jhe  crow-Atlantic  wiralsts  telograph  Mrvic^  ao  much  ad  cor 
tiaed  during  the  {>agt  two  yean,  has  got  no  farther  than  the 
organkatii'm  uf  af.\stimi  ijf  wciithcr  if'jiMitji  fmiii  paaionger 
ateamers,  and  the  ()ul>lication  ot  utiwbiiiipui's  ou  board  some  of 
the  Atlantic  liners.  A  Wireless  Telegraphy  AjA,  {Maaed  at  the 
end  of  the  Parliameotaiy  Seauon,  giraa  thsOovermneiit  absolute 
control  of  wiraleas  tel<^phy  in  thia  ooontrjr,  but  licences  are 
)i»ued  to  those  desiring  to  employ  thiH  means  of  (.-ommutucatioii. 

The  older  methods  of  Tel^grapbjr  have  not  been  affected  by 
the  <*  wireleaa  "  methoda.  The  araat  NortiMm  Telegraph  Co. 
lias  built  n  ne»r  <-.i!<lo  .■it.'uiuM-,  tho  "Pacific,"  an-l  has  also 
undertiki-ii  t.i>  l.iy  ;i  t.iVilu  to  kclmi'l.  Coiisiderabk  stir  li.ia 
been  ciitiscii  la  caliio  ■  irries  by  the  issue  of  a  return  showing  the 
raeolts  of  12  monU»'  working  of  the  AlUBritiah  Pacilic  cable, 
for  the  km  on  the  underuking  was  do  leea  than  £68,000,  while 
(lie  comjiiinies  «"ith  Mhich  i1  coaiijcteJ  have  been  severt-Iy 
alles l>y  the  competition.  From  a  puroiy  engineering  poiut 
of  view,  lunvever,  the  Pacific  cable  has  been  a  great  success,  for 
it  luw  worked  without  interruption  aince  ita  complettou.  In 
connectioD  with  aabmarine  telegraphy  we  may  odl  attention 
to  an  article  on  duplex  balancing,  published  by  Mr.  O.n  t .  .mil 
followed  by  an  article  by  Mr.OuVKH  UiUVJsiUG.  The  British 
Pott  Office  continues  to  add  to  (ta  undergrouad  telegraph  cables. 
It  has  also  tejitcd  tLe  Mum y  typo-printing  telegraph  ami  the 
I'oUak-Vii-.ig  writing  tck,;r4pli  on  its  linct.  Tests  of  the 
loriiMr  ayatciu  hare  been  diecontinuod  to  enable  certain 
improveinente,  auggestcd  aa  a  rcautt  of  the  teeta,  to  be  oarried 
out  in  the  inatninunitB,  and  tmb  of  the  htter  are  still  con- 

tirmin-. 

in  Telephony,  the  central  battery  system  is  being  improved 
in  small  details  and  COBCiderably  extended;  it  has  been 
adopted  at  the  largo  new  trunk  exchange  and  at  several  other 
e.Kchanges  in  L<indonand  the  provinces  during  the  year.  Une 
only  has  been  added  to  tho  numlwr  of  nvilieipal  telephone 
e.vchiing«a— namely,  at  Hull;  but  the  mnnidpal  telephone 
systema  tX  Olaagow,  Portsmouth,  Brighten  and  Swanaea  are 
still  working,  although  it  may  be  iiu  ntioiinl  tli.it  Portsmouth 
bad  some  ditticulty  in  obtaining  the  sanction  of  the  Local 
Government  Board  to  a  loan  for  aiteaaioua.  The  Bonme- 
Diouth  Corporation  went  so  far  as  to  ajiprove  a  scheme  sub- 
mitted to  it  furamunici|ml  telejthonc  system  in  competition  with 
the  National  Telephone  Co  ,  but  eventually  reoooaidered  its 
deaiakmi  In  Man^h  it  waa  annonncad  that  tba  Government 
had  entered  into  "  [Kiurparlera  "  with  the  Vatiooa]  Telephone 
Ci>.  with  a  view  to  piuch;i>i?  of  \}w  ((jmjiiitiy V  sVf-rom,  Imt  im 
further  dcvelo|)meut«  have  been  announced  and  the  Uovcni- 
ment  has  miaa«d  Itsopporlunity  for  compnlsory  purohaae  «f  the 
system  on  December  ,'^1.  1904.  An  automatic  telephone 
exchange  in  Chicagj  aioused  much  interest  during  the 
American  tour  of  the  Institution  of  Electrical  Engineers  last 
■ummer,  but  the  ayatem  has  never  found  favour  iu  this 
oonntry;  we  believe  there  ia  aome  drfficnity  in  oHtaiuiug 
precise  figiU''-  ii>  iho  cost  of  Iniil'Iiii.'  ami  iii.iiiitiiinin^' 
exchaugei  on  iliis  sy-itera.  Telephony  between  England  and 
b  ranee  ho^  been  extended  to  a  number  of  provincial  towns  in 
both  countries. 


In  Kk'ctri:.  rhnnii-itry  .ilU'ritinti  li.is  ln-nn  iluvotcd  during  the 
year  to  improvements  in  tho  electric  furnace  and  in  the  electrical 
metlHid  of  "fixing"  the  nitrogen  of  Uie  air  which  is  now 
employed  ou  a  practical  scale.  The  event  which  is  likely  to 
haA  e  the  greatest  effect  on  the  Electro  meUiUurgical  industry 
has  been  the  issue  of  a  report  by  a  Commission  appointed  by 
the  Canadian  Government  to  inquire  into  electricid  methods 
of  mannfaetnrtng  iron  and  steel.  Thia  report  waa  in  favour  of 
tlu'  ;i[ipni-;ition  of  electricity  ^^ll(■^L•  fnol  i-*  imt  cheap,  and,  in 
^t'l'iitioD,  the  Commiasioners  expressed  tlie  opinion  tliat  the 
mannlaetnTC  of  high  grade  metal  of  the  class  of  cradUe  atoet 
can  bo  econouiiotHy  conductcJ  iu  tlie  electric  funi:irf». 

No  epoch  making  discoveries  have  boi!"  mado  m  •  pure  " 
Electrical  Science.  A  long  list  has  been  added  to  the  experi- 
menta  with  N*raya,  but  there  are  juatas  many  aoepUcs  a*  a  year 
ago.  Prof.  J.  J.  TBomoN^i  Britiah  Aasoeiatioo  contribntioa 
to  the  subject  of  nulio-wtiviiy  of  ordinary  ni,itt<  i  was  wr  lcurne. 
Prof.  KfriiKiiKOHi)  is  continuing  his  researche.'?  in  r.niio- 
activity,  and  has  now  discovered  five  products  of  tht'  ti;uis- 
formation  of  radiiun  in  addition  to  the  emanation.  Kadio- 
activity  has  been  put  forward  as  a  plausible  explanation  of  the 
discrepancy  between  tho  physicist's  and  geologist's  estimates 
of  the  age  of  the  earth.  The  closing  of  the  Ben  Nevia^ 
observatory  is  to  he  regretted. 

.\mong  tho  legal  deti'.itins  nf  interest  t.j  tlci.'ric  .1  cniriiirTt-g 
during  the  year  wi-iu  ihti  tvvo  "  tioise  and  vibration  cases,  in 
one  of  which  ^u-  e:ii;ioes  ami  tho  other  fecifHoaiting  steam 
engines  were  the  offenders.  In  both  cases  an  injunction  was 
granted  against  the  electricity  supply  undertaken.  These 
decisions  empluisised  the  necessity  of  enabling  a  supply  under- 
taker to  obtain  power  for  compulsory  purohaae  of  land  adjoin- 
ing hia  works,  a  provision  whidi  waa  inelmlod  in  the  abortive 
Sii]>iily  of  I'Ic  -trieit}-  HIM  iitrenily  monlioncd.  Another  impor- 
Laiil  coAc  »a«  that  of  the  Attorney -<.iene^.^l  r.  tho  Metroi)olitan 
Electric  Supply  Ca,in  whieh  it  was  held  that  a  company  must 
not  aupply  »  oonaumor  ontaide  the  area  duRned  in,  its  Pro* 
visional  Ctader;  an  appeal  will  be  made  against  this  jndgnientv 
-V  similar  judgment  W4.s  gi\en  in  the  ci'c  .if  ;lic'  I  rbiii 
Eleetiic  Supply  Co.,  wliich  projwsed  to  supply  electricity  at 
Walton  from  their  station  at  Wey bridge.  Mr.  GnrKL'H 
successful  .let ion  again ".t  the  Manchester  Corporation  for 
infringement  of  lita  btuauii  iiap  patent  has  been  upheld  in  tlie 
Appeal  CourL  If  a  general  conclusion  might  be  drawn  from 
the  award  of  the  umpire  in  the  Bournemouth  and  Poole  tram- 
way arbitratimi,  it  wouM  appear  that  a  %ht  railway  may  be 
svoiih  nc;iily  tl mlilc  the  value  set  on  it  by  a  Corporation 
wanting  to  buy  it  cheaply,  and  about  one-fourth  of  the  value 
e!>timated  by  the  company  which  has  it  for  aale.  Aa  the  award 
was  really  on  tho  con.struction  of  w  spccilic  n:;reeincnt,  how- 
ever, no  such  general  conclusion  is  avlmiii»ibie.  A  review  of 
tho  result  of  the  year's  Parliamentary  Session  was  pabliahed 
in  onr  leading  articld  of  Auguat  19,  and  a  snmnnry  of  tho 
pi  iv-ato  bills  depoaitod  for  eoi)aidei»ti(m  this  year  was  girea  in 
our  last  two  unnea  and  commented  on  in  our  ksdtng  actide 
Ust  week.  \  ■  ■ 

The  obituaiy  Hat  lost  year  was  not  long.  It  indnded,  how- 
ever, one  of  the  founders  of  the  Institution  of  Electrtru!  Kn^i- 
ncois  (.Major-tien.  C.  E  Wkukkh),  its  euoriji'tic  S4-cruLary, 
W.  G.  Mc.MiLl.A.N,  and  among  other  nuuie*,  R  C.  l^i'l.v, 
W.  T.  AxsELL,  J.  Staats  JTokbils,  Krnekt  Talbot,  Prof. 

D.  EvKKSTT,  Dr.  H.  P.  Gubney,  Prof.  N.  B.  Fissm, 
(  .  n  STArKY)  D<SHOx»  G.  FiTxGitnAun  and  Ptaf.  C.  8. 

i.E-MMKii.M. 

The  Institittioa  of  Electrical  Engpuns  has  auffered  aevorely 
by  the  loss  of  ito  accratary,  but  an  able  siicccaaor  haa  been 
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aplioiuUxI  ill  Mr.  G.  C.  Lloyd.  By  the  indofatigaLle  etiergj- 
of  the  President,  Mr.  R.  Kavk  Okay,  and  of  the  secrotarial 
stalT,  the  tmsiness  of  the  Institution  was  continued  without  a 
hitch,  and  the  holiday  visit  to  America  pas««<l  ofT  successful!}'. 
The  visit  included  a  short  sUy  at  .St.  LouIh  to  view  the  Exhi- 
bition and  to  assist  in  the  International  Klectrical  Cuiifircss. 
Very  few  Knglish  electrical  firms  were  roprese'iiteil  in  the 
Exhibition,  but  the  firms  that  did  send  exhibits  were  succouful 
in  obtaining  high  awarda.  Some  interesting  Pai^ers  were  read 
at  the  Congress,  but  on  the  whole  the  prococetlings  were  more 


in  the  nature  of  a  holiday  gathering  and  no  decisions  of  inter- 
national importance  were  arrived  at.  With  a  few  excellent 
exceptions,  the  Pajwrs  read  at  the  home  meetings  of  the 
Institution  of  Electrical  Engineers  were  l)«low  the  average, 
Ixith  in  London  and  the  Local  Sections,  and  we  trust  that  better 
work  will  l>e  forthcoming  from  the  memlxirship  this  year. 
The  reason  for  this  falling  off  in  tho  (juality  of  the  Papers 
may  be  due  to  the  general  in<lustrial  dcpresKion  which  we  have 
referred  to  at  tho  commencement  of  this  article,  and  we  wish 
all  our  readers  better  fortune  in  the  Now  Year  that  is  opening. 


THE  METROPOLITAN  RAILWAY. 

{Conrltuini  from  jiagt  -i'^O.) 


Having  tiaced  out  the  connections  from  the  power  house  to 
the  sub  stations  and  from  the  sub  utations  to  the  track,  it  now 
remains  to  describe  tlio  track  itself  and  tho  rolling  stock. 
Although  the  running  rails  are  not  employed  for  the  return, 
and  have,  therefore,  not  been  bonded,  yet  it  has  been  con- 
sidered necesfar)-  to  renew  them  almost  entirely,  ami  piece  by 
piece^  this  by  no  means  easy  task,  has  been  aiicccsafully  accom- 
plished. That  portion  of  the  line  running  from  Harrow  to 
rxbridgo  is  of  new  construction  and  Btamlard  Metropolitan 
Koilway  rails  of  btUI  hoa<l  pattern  have  Iwvn  employed  for  it. 


fixed.  It  is  claimed  by  tho  makers  that  the  insulator  does  not 
depend  on  glaze  for  its  insulating  properties  but  is  thoroughly 
vitrified  throughout. 

The  copfwr  bunds  for  the  joints  and  hydraulic  compressors 
for  fitting  the  bonds  were  supplied  by  the  Forest  City  Electric 
Co.  CompAred  with  that  of  tho  rail  itself,  the  total  cross-sectional 
area  of  copper  at  the  joint  is  in  the  ratio  of  1  to  fi'.*).  The 
api»earance  of  the  bond  is  shown  in  Fig.  22.  Cop|]er  ribbon 
or  Hat  wire  conductors  are  built  up  to  form  the  Irand  and  are 
fused  on  to  the  solid  copper  terminals,  the  whole  constituting 


Fki.  30, — Map  or  HeTiiomuTMf  Kjulwat. 


These  niils  weigh  SGlb.  to  the  yanl  and  were  siipplieil  by  the 
North -Eastern  Steel  Co.  Tho  conductor  rail-s,  of  which  there 
are  two,  tho  positive  being  16in.  outside  tho  trai-k  and  the 
negative  exactly  half-way  between  the  running  rails,  were  also 
supplied  by  the  same  iirm.  They  weigh  1001b.  to  the  yard 
ao«l  the  resistance  does  not  exceed  six  to  seven  times  that  of 
pure  copper,  while  tlic  analysis  is  as  follows  :  Carbon,  O-O.*)  to 
0-05  per  cent.;  silicon,  nil  ;  phosphorus,  0  04  to  0  06  per  cent.; 
sulphur,  0  04  toO  Ofi.'ipercent.jmangane.MsO  30  to  0  10  percent. 
The  steel  is  so  tough  that  it  is  only  drilled  or  a.kwn  with  great 
difficulty  and  it  is  practically  unbreakable  even  after  it  has 
l>een  nicked  all  round.  Altogether,  some  7,000  tons  of  con- 
ductor rails  were  used,  both  ix)sitive  and  negative  rails  are 
supported  on  insulators  supplie^i  by  Messrs.  liutlcns  (Ltd.)  and 
consisting  of  highly-vitrified  porcelain.  Tho  crushing  strain 
which  these  insulators  will  bear  is  very  considerable,  specimens 
hating  been  tested  with  a  ton  weight  on  the  top  without  any  \ 
ugns  of  failure.  The  fixing  of  the  third  rail  in  groatly  facili- 
latecl  hy  the  adoption  of  this  form  of  insulator,  as  only  one  clip 
is  attached  in  the  first  place  and  the  rail  is  then  laid  on  the 
insolators,  and  when  in  position  the  other  clip  is  attached  and  ' 


an  almost  soli>l  muss  of  copfier.  It  will  bo  soon  from  the 
illustnition  that  the  c^mdiictors  are  KulNcionlly  flexible  to  yield 
readily  to  vibration  and  are  so  sha{>cd  that  they  may  be 
extended  by  the  contraction  of  the  rails  without  suffering  any 
injury  whatever.  In  order  to  obtain  the  re<|ui8ito  contact  area 
between  the  copper  of  the  bonds  and  tho  stool  of  the  rail,  it  was 
necessary  to  divide  tho  copiier  into  four  bonds.  These  are 
fixed  in  the  flange  of  the  rail,  the  longer  bonds  cun'ing  back- 
wards and  'pa.ising  along  under  the  centre  of  the  rail,  and 
liehind  the  shorter  IkiiuIs.  In  cose  of  extension  of  the  long 
l)onds,  through  contraction  of  tho  rails,  torsional  strains  would 
be  produced  in  their  terminals  due  to  the  fact  of  their  being 
curved  back  to  pass  behind  the  shorter  bonds.  In  order  to 
avoid  this  objectionable  feature  tho  two  longer  bonds  are 
merged  into  one  along  the  centre  of  the  rail,  the  two  adjacent 
terminal  hea<ls  at  each  en<l  becoming  one  soli<l  piece  of  copjwr, 
so  that  the  only  stresses  to  which  tho .  terminals  can  be  sub- 
jected are  those  due  to  shearing,  as  in  the  case  of  the  shorter 
bonds.  The  bond  heads  are  bevelled  to  coiii|>ensate  to  a 
certain  extent  for  tlie  angle  of  tho  Hange.  Tho  terminals 
being  lin.  in  diameter  and  the  average  thickness  of  the  flange 
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at  the  lK>nd  hole  }in.,  considerable  pressuro  is  required  to 
cxpAiid  tbe  terminals  and  properly  bring  the  steel  and  copper 
into  intimate  contact  throughout  the  gurfaco  of  the  1x>nd 
hole.  For  this  purpose  the  jwrtablo  hydr.i\ilic  compresBor 
shown  in  Fig.  23  was  used  ;  it  was  expressly  (leeij^riod  lor  this 
class  of  work,  and  is  capable  of  exerting  a  pressure  of  nliout 
'Mi  tons.  Perhaps  the  most  notable  features  of  this  compressor 
are  the  orank  and  side  arms.  By  means  of  these  the  bonds 
are  drawn  home  tightly  against  the  base  of  the  rail  before 
pressure  is  exortotl. 


four  150  H.I'.  iron-clad  British  Westinghouse  railway  motors, 
one  for  each  axle  of  the  truck  ;  there  will  therefore  be  the 
unusual  amount  of  1,200  ii.r.  available  for  propelling  each 
train.  The  method  of  suspending  the  motors  is  an  excellent 
one,  the  entire  weight  falling  upon  the  driving  axle  so  as  to 
secure  maximum  tractive  effort  One  side  of  the  motor 
casing  is  attached  to  tho  fr.ime  of  the  truck  by  moans 
of  a  heavy  spiral  spring,  which,  owing  to  the  tendcney 
of  the  entire  motor  to  turn  in  a  given  direction,  is 
always  in  tunsion.     Apart  from  this,  however,  the  motor 


Fio.  '21 — Csoin  bECTiox  or  Track. 


Every  eoncei\Tiblc  precaution  has  been  taken  to  prevent 
accidental  contact  with  the  live  rail,  and  at  stations,  crossings 
and  yai^ls,  guard  planks  have  liccn  provided.  At  stations  the 
positive  rail  is  rymovoil  from  the  platform  side  of  the  track 
and  fixed  between  the  two  tracks,  tlius;  entirely  eliminating 
danger  to  persons  falling  from  thv  platforms.  In  iuldiiion, 
however,  it  is  provided  with  a  guard  plank  whieh  projecU 
some  distance  above  the  top  of  the  rail  it«elf.  At  crossings  and 
yards,  where  men  frequently  have  to  travet«c  the  tracks  two 
guard  planks  are  l)olto<l  to  the.live  rail  in  the  ordinary  way.  It 
is  worthy  of  note  that  the  company  is  training  its  employes  to 
avoid  all  mils,  whether  alive  or  dead,  and  has  posted  notices 
warning  jwrsons  not  to  step  on  any  rail  whatever.  This  is 
undoubtedly  an  excellent  plan,  an<l  might  well  be  followed  by 
other  railway  compsnies. 

The  rolling  stock,  .although  of  standard  design  in  mxny 
rt»|H!cU,  differs  considerably  iu  certain  details  from  the  rolling 


Flo.  2'.'.— Mkibou  or  BoNhixu  Tinpi>  Ruu 


Stock  in  use  on  any  other  British  railway.  ItJ!  essential 
fejiturc  is  tircproof  construction,  and  the  designers  and  con- 
tractors have  certainly  been  eminently  Ruc<:c»sful  in  their 
efforts  to  provide  against  outbreaks  of  lire.  In  an  excewl- 
ingly  close  examination  of  the  roaches  it  is  dillicull  to  .lis- 
cover  any  material  of  an  inflammable  nature,  ami  although 
thci-e  is  a  certain  amount  it  is  so  small  .is  to  be  negligil»le.  All 
coaches  are  of  the  corridor  tvpe  with  longitudinal  and  tiau* 
verse  scats,  t/u  li  is  ."iJ '.ft.' long,  and  is  mounted  on  two 
nrew*e<l  steel  fi.ur-wheel  bogie  trucks  of  Knglish  manufacture  ; 
the  weight  is  approximately  39  tons.  There  are  two  motor 
•  ars  to  a  train  of  six  coftchcs,  each  of  which  is  cquippc"!  with 


s  carried  by  the  driving  axle.  In  the  event  of  the  spring 
breaking  the  entire  motor  system  would  be  free  to  revolve  if 
it  were  not  for  a  pair  of  lugs  cast  on  to  the  casing,  which 
engage  with  a  projection  on  the  truck  frame  and  prevent  any 
tendency  in  this  direction.  The  collecting  shoes  are  carrie<l 
by  a  stout  woo«len  beam  8upjK>rte<l  at  the  front  or  outer  end 
of  the  truck.  As  the  positive  conductor  rail  is  not  always 
situated  on  the  same  side  of  the  track,  there  is  a  positive 


Km.  23. 
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collector  shoe  at  each  end  of  thi.s  beam,  the  return  shoe  being 
fixed  in  the  middle.  An  auxiliary  return  shoe  is  also  provided 
i,n  a  second  beam  carried  at  the  other  end  of  the  tnick.  None 
of  the  cjiblcR  carrying  heavy  currents  enter  the  coaches  them- 
.selvcs,  but  are  laid  umlcr  the  Hoors  in  a!»bestii3  grooves  tilldl 
in  with  a  fireproof  composition  and  covered  with  sheet  asbestos 
In  addition  to  the  lloois  themselves  are  of  sheet  steel 
covcretl  with  non  inflammable  aslKJStos  composition.  If  a  cable 
happened  to  fuse  it  would  thus  be  quite  imi)os8ible  for  any 
flatne  to  reach  the  interior  of  the  coach.  Inspecti(»n  of  the 
motor  commuUtors  and  of  the  cables  themselves  is  rendered 
l««ticul:iily  ea^y  by  means  of  traps  let  int<.  the  floors. 
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. ..  Twiekanbara  and  Teddington  Eleotik  Supply  Co.  See  Tablt  I.  shore. 

...    Midland  Electric  Corporutioii  for  Power  Distnbutittn.    SeO  Table  III.,  to  liO 

publi&liol  with  Tlif  KUvti  iaau  of  January  27,  190">. 
...  Do.  do.  do. 

...   Newcaatle-on-Tyoe  Eleelrie  Supply  Ca  See  Table  IL,  to  be  published  with 
Tht  EitetrUiM  of  Jaaiiacy  lIHtt. 

...  South  Metropotitaa  Blaetrfo  I4ghltDg  and  Ttamway*  Oa  See  avtton  In  Thhia  1. 

abo\'e. 

...    MidUiKl  Elcttiii:  C..r(.oi-:ition  fur  Pr.wri  DMiil.ution.    Sea  Table  IlL,  to  ba 

publiiihcd  Willi  / /W  hinliUiaH  oJ  .J.iiuiary  27,  l'J05. 

...   Britub  Inisulatcd  and  HeUby  Cable  Co.  See  Presool inTftUa  IL,  to  ba  poUidied 

with  Hit  KUctriciiin  of  January  20,  1905, 

...    Midland  Eloctric  Corporation  for  Power  Distribution.    See  Table  III.,  to  be 
published  with  Thf  Elt<  (rii-uvi  for  Jauuary  27,  1905. 

**.   Windennare  and  Diatriet  Electricity  Supply  Co.  See  Keawick  in  Table  1.  above.  • 

MuuhMtar  Corporation.  Sea  Thble  I!.,  ti  be  publiehed  with  Tkg  Eltetridatt  of 
Janiiaiy  90,  IWM. 
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SKaJlmhrnppr.  Vnt- 

B/rll.  and 
Wesitin>;hou90 

Ar>«i.  ll'«AliiiaB 
HhalUMtwiirMr  nV*1 
inicli.MtM,  lf»'mn\\ , 
M.\.l\.  pit-iMymi-iit 


3d.i»-2d.  W. 


2id.  & 
3d. 


hXt 


D.  3/3 

12/10 
.3/4 


j  ...  j  ... 

4d.     wiih  j  3d.">-ld.;  No  darnud 
tliscounU  iadioklor 
7d.n'_4d.       ...  W, 

6d.">— Id. 

5^d.  k  4d. 

6d. 
7d."'— 2}d. 

6d. 

5d. 

5d. 

5d. 

r>d. 

S^d. 
lesa  ~d.  dis. 


Q.g  {Ouinirki 

„-5  UA.- 

4/3  I  Co. 

3/2  I  Co. 

I 

]  2/8  :  Co. 


4Jd.<''—    W.  A  D. 
2jd.    ,  ... 


2d  with 
discount 
2d.,2i<i. 
and  3d.  I 
Ud.  I 


2d.tolia.! 

I 

2d. 
&  lid. 


D. 
D. 

D. 


3/9 

«o2i'H 

I  3/6 
2/11 
'  3/6 

2/5 


Co. 

Co. 

C'. 

LA. 

Co. 

Co. 

Ca 

a  Cos 


2/9  Co. 
net 


tion 


Ferranti  and  i  «<'.'i  -tjd.<r 

Hnokham     |  <hureiM  l<L 

Hookhamtnd  7d.'"— 4d. 
HvoKon  I 

ltc.4liaMi  k  Rquihi 

clWr'.lylK.ltnum 
Pn-pijmrlit 


Ferranti  and 
Hookham 

HookiialB.  Per. 
ruBll  A  n«iUan  \ 

HookhAm,  lU.. 
tiao  k  Ruohilmlc 

ll<»'Uuiin,  Mial- 

B  T.a.  j 
Vuli«ii,     Um«..ii  I 
Im*-  |it«pn>ttirnt - 
Ii.-Mli:in  


Butlui,  rcnitoU, 
Uouklum.  mmI 
Bcwm 

k-r,.r.  llani. 
I,  >'  irwtci  ftD.t 

Tl>i>n.»iii 

llookham  i,V 

Koasoti 
Fcrruiili  


'  7d."'&a,I. 
&  I'd. 

«<«  (')-  M  m  - 
lid. 
M.  au  rait. 

I  6d.  to  4d. 


to  4d. 

6d.««i)_3Jd 

5  id.,  or 
6d."'— 4d. 

7d.  D— 4<I.(H— 
fUtnU.  U. 

6d. 
r>d. 

(.lid.  day) 
7d."'— W. 
ami  6il. 
6d. 


rb»ni«>n,  KfTTMitl, 
BaaU.ii.HoulLbjMn 

Ilookhiiiii  .i.!i<i  iiil.,  KX 


2}tJ.(i)-l<I. 
Uiil  Id, 

4d."'— 

Ud. 

3d. 
2M. 

ui>  ijuu-Vi.  , 
Buwiing 

3d.tol^. 

2id.  to 
lid. 

6d.(U)-3ja 

4d.<'i-lld 
ur  2i<l. 

2d. 
5d. 
l^d. 
4d.'"-ld 

;  4.1. 

3.1.,  2  75.1., 
2&l.,226d.: 

3,1..3'l  '  -lldJ 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 


w. 

11  taa 

iu- 

lol'Vt 
)H« 

II  p  0. 
larc* 

I  L.A. 

14 

w. 

Co. 

15 

w. 

4/6 

Co. 

16 

w. 

2/6 

L.A. 

17 

D. 

2/6io 
1/10 
3/0 

L.^ 
Co. 

18 
19 

w. 

1/0 

Co. 

20 

w. 

4/6 

Co. 

21 

w. 

210 

Co. 

22 

2/9 

LA. 

23 

D. 

up  to  30% 
W. 

2/3 
3/2 

Co. 
Co. 

24 
25 

.3/6 

LA. 

26 

D. 

3/9 

Co. 

27 

»■..  %Ul  M. 

2/6 

LA. 

«      1   i.  

RRMAKK3. 


Btsam  i]nu.ht.    H.iiJ  itoUiic  Wvthtii  fn  fwd  ^  nmp  an  I  Injectan  ; 

Urn  water.    Ali«-n«t'Mi  iMtt  pariU-l>d     About  li  oh.nn  <mt 

riitinljr  to  1  w1t»  440  »olt  ecnttnuaia  oorrent. 
lUtuM  deatiucUir  wot kcd  In  conJuncOuo  with  tba  bollgr  buoM  p1a>\ 

Mufton,  Ac,  oo  hire. 

Kfrrynian  rani  water  haalcr.  WortlUnjtun  feed  pump..  HaodttuklBf 
ft.  per  qoarter  ijiannd  (or  cuuumrn'  aatan.  ic.  tn*  wtrlaa 
b)  compary.    If  ctari  or  hira. 

144.tutje  Oreeu  eoutiomiaar.  Natuial  draught.  Hand  flrtng.  Wortkbic> 
ti>ii  feed  pmupa.   No  (r«o  wtrlaf, 

Ti  liib*  Greao  eocioomlMr.   Natani  draaght.  E.  A  W.  chain  grataa. 

SluQtric  and  itcam  feed  piimpa. 

<08-talje  ecoiiitmlaer. 


Two  Implre  Wetr  feed  pnmpa. 


■cUruu  tofenl  dmliihl.  Hu4  oliaia..  I>ia>1kau  W«U  fwa  vvtina  Uunuaa 

Bwirmaji  vEhantt  vUw  hfMen,  .nit  W-tat).  Oretn  tcauomimt.   MaUnua  nfM. 

Ko  rcoiMHiilaera  Natural  draualit.  Baud  IrinK.  Wabi  tar  feed  baatar 
ll.ruMb,  per  boar.  Wair  dliect-acilng  feed  pump*.  Kirtr  watar. 
Battertea  tor  day  lotd.   Mo  free  wiring,  Ac. 

B.  &  W.  superheaters.   Green  ecoDotniwr.  Hand  stok- 
Hall  feed  pomp*.    Holden  \'  Brooks  injectors. 

Nat-Jraiigbt.  1  Ktiirterant  Itid .  draught  fan  (inot  driveu).  Hand  ■t'^Ung. 
kl.  A  W.  lapprbtr  and  ec,ii».  wILh  m.rlii*  bnll.r.  nukltori  w.tar  eofleaer. 

!!  llUke,  1  K>l  vnrdi  S  tbr..w  air,  1  ll.yw.rtl.  fyUr  S-Uinw  fgcd  pump* 
Til.  kt«Uiili  la  In  coojuartban  wlih  «  Monfall  s  mil  ilakt  4a«4ruet4ir.  M-t^kb. 

(Irwi  MoaKitulaav.    Natural  ilraaghi.  b«t  ino4or  laa  (or  aaaAniAten.  Haaid 

aUikftna.    Watr  a  W.inhuiahm  ram  puiupa    Teaa  «mt«t  atui  irtnl.n  waJI. 

I^raa  wiring,    ifcohr  liaal«r  Mil  <WhariaHai.ra 

Omii  ecoB*.  Cat.  and  Oairldfia  ln<l.  ilrauibl.  VIcan  atokem.  Witrth- 
liigton.  Hall  ift  Well  rnMliJuriiii..  Blver  water.  Sirret  liui.  lampa  IroB 
■eparata  LlT.  uulwurk      frvtu  teparatv  Ifaualunnera  4  11.  r,  faadari. 


Mi-liih.  nrMn  xim.  *umm  WaM.  (>ir»I  Jrai«kt  uate  liirt  fn«a«  a  Snala 
•tok«r»  Luica.  *Ka  u  arat«  aad  B  Rata  «•  b  a  W.  Ii4i>laa  uid  rampooail 
u««ni  piimpa  aa4  viamw  aiwirlc.  ftaa  •irtai.  Hoto..  •«  hlra.  7n/M»nm 
actiaiu.  tu  l)«uil 

?loc«i,'tr..  »ut,T hiajtar.  Nafaaa'aMiKr-lMa'r*..  MaMrani  f-r.^  ■Jr«ii«hr  an4  ».«h. 
•  ..•fa    M«ll'*  nMapcNinit  fed  MM|u      Fnw  a1  4^        lamp  prr  qoartor 

7tl.  prr  untt  thrniiab  prriaynienl  nHm.   tl<i|iir«  kilml  ixit  at  t.  per  eant.  on  ce.1 

a.  amaeaalMr.  Matiml  dr^aaki.  RaiiJ  llrlnt  Twu  Smith  aed  Valla  nom^  Twa 
faej  nalaa.  Town  walar.  MnptrlioaUn  RtlMtnt  ataam  bm4  watar  h*mllM.  WaU 
•uaa  at  ataliue  tut  lead  an4  aouOauiiaa  pnfp.aaa.     rarthar  anebaliMia  t«  plast 

a»t  tmlUlmif  la  iMa^. 

3:.'4-tubc  (Jrcoii  cconoiuiser.  Natural  draiighL  Vicars 
stokers.    Worthington  feed  piitnps  and  injector. 
New  station  for  traction  and  lighting  in  hand. 

Sft-plpa  Oreen  eCKinnralaer.  Hand  stuktng  and  B.  k  W.  chain  grata 
■tuVcra  Frea  wirtnc.  Ui>t<ira  on  hlrai  Rataa  with  prapayiuni 
aiolera  :  Id.  each    c.p.  lamp  for  ^  buura. 

Alternators  run  on  separate  circuits.    Hand  ■totdng. 
Green  economisera.    Natural  draught. 

Uerrynian  feed  heater.   Nu  rcoBOinlHn.  M  atural  draaghk.  Rand  Bring. 
Duplicate  tVurttilunton  (aad  paiap*.    KeateU  wiring  at  la.  per  lamp 
per  year.   Hoton  ua  hire. 
l>uwKn  gaa  planL 


(Iroen  eoana  lleldritra  and  Vicara  raerh.  Mokara  IWair,  Clark*, 
chapman.  J.  P.  Uail  and  Peam  (ei- 1  and  a.H.  pnmpa.  Natuial,  (Oroad 
and  liiiluced  <lnu,|bL    Superbaalaca.    Two  itAtl  u  ta. 

.NoL-ciinoDiiaert.  ludnoeddisiighl.  Iland^ttoklmc.  Iltll  pumpa  Ifoton 
OB  bire.  ConnecUoni  laclnd*  abuul  Ittikw.  auppltad  to  Chlalaliant  On. 
Sugdcn  t'lperheatar. 


Hand  Bring.  9S  tuba  Oram  esonomlMr,  Natoral  draught.  Motor-dflna 
S-throwtaed-pump.   Owynne  pump.    Max.  luad,  IMkw. 


No  KMnotnUer.  Cold  feed.    Naturaljlranght  ^lUnd^Bitog^  MUC 


i.liino  lUIMI  ntltiAna 
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FIftxibk'  kmirkie  joiiita  arc  m;iJc  in        c:ihUn  .ho  ihftt  in  the 
event  of  it  iiiMni;  lu-ccs-uiy  to  lift  ,i  (■■j.icU  Wly  from  the  trucks 
this  o|M'i.itiou  is  yi^.at'.}  fricilit.itc'il.    A  speckl  feitiiro  of  the 
car  body  ctmairuciion  ih  the  amount  of  steel  whit  li  Vicoti 
employe*!.    No  16  RW,C4.  ehoet  sJeel  h»s  hi.  ii  uscl  for  the 
bottom  [KincU  and  No.  20  B.W.G.  for  the  maido  liaiiig- 
Window  frames  an<J  pillars  ai-c  of  Bumiah  t«iik,  while  the 
interior  is  finished  in  oak.   The  roof  also  is  firopi-oof,  and  is 
bdlt  up  of  zinc  and  wAtaUm  ttillboaril.    Each  motor  car 
K commodates  49  pa8sonf;erB,  and  compartments  for  a  driver  and 
hmgige  are  provided  at  one  end.    There  will  be  two  diflorcnt 
typea  of  nlbng  ttock  in  use  on  the  nulway  ihortly,  the  first 
wMupptA  with  ordiinrv  swine  gates  and  that  of  a  later  pattern 
mth  vwtilnilaa  and  aUdiqg  aoors  opwated  by  leveia  from  the 
l^tfonn.   The  teata  are  M  an  extnnnely  oomfortable  deugn, 
consisting,'  of  convex  .iheet  steel  springs  in  angle  iron  frames. 
In  tlio  supBUor  clftjw  non-smoking;  cars  they  are  upfsoUtereil  in 
art  green  moquette,  and  the  ^inokinL'  cars  arc  ^innl.ir  m  nil 
respects  except  that  the  u[ilii>lsu:rv  is  in  ijre«n  kaditi.  All 
tlir  stnoii'l  cLih-s  v:irs  f.:i\i'  Imll'ulo-hidL'  toviju-d  nMts  oiil\ 
dilltr  horn  the  tu-st-cl^ss  in  that  the  (iet:orutii>ii.i  arr  Icji? 
elaborate.    Bevn)  iniriur-i  uml  p.iiiiji-  <-ontiini;i|;  |ibi>to^i .qilLs 
of  country  dislrictJS  servetl  by  the  Metropolitan  lUiiwiiy  cmii 
tribute  greatly  to  the  decorative  scheme,  and  the  comfort  of 
ihc  passengers  fti  the  winter  is  nrovided  for  by  nicaii^  of 
electrical  heating.    This  is  carrioU  out  with  '•Gold"  patent 
alectric  heaters,  supplieil  by  .Messrs.  AV.  S.  Ijiycock  (I.Ul.). 
Time  heaters  are  arrauecd  to  work  in  series  on  a  r>00  to 
SOO'Volt  oiNuitt  and  to  give  three  graduatioiis  of  heat,  the 
approximate  connunptton  of  current  being  7  ampcreK  on  the 
first,  13  on  the  aeeood  and  SO  en  the  third  poinii.  They  aiv 
controlled  from  separate  awitebaa  Ultad  on  *  aniiall  glass- 
covered  tiaiiel  at  the  end  of  the  car,  the  lighting  switches  and 
fiiM-s  being  also  mounted  «u  tlie  lame  ^aoel.   The  heaters 
thL-msoIvcs  consist  of  8uitably«tratig^  nMUtanoo  ootla,and  are 

ti\o'l  iindtsr  the  8eal«. 

All  lIjc  I'olliiiy  stock  has  'i'i-ini  built  at  iJirmiii^liuni  and 
.Muuchesicr  by  tiio  MotroiKtHt.m  Aiiial^;4,iiiiat",l  ICiulway  Car- 
riage .V  Waj^n  Co.  under  tlio  inminili  iii'  •iuporvision  of  the 
railway  (tompany's  carriage  and  waggon  superintendent,  and 
the  entire  electrical  v>|uipmcut  lia^  been  desi^ne<l  and  installed 
by  the  lirilish  Westinghouse  ComiiaDy.  Ihe  trucks,  which 
were  designed  and  built  by  the  Leeds  Forge  Co.,  are  con- 
atructed  on  the  Fox  pressed-steel  system,  which  permits  of 
the  use  of  a  minimum  number  of  parts,  thus  reducing  liability 
to  trouble  from  riveta  woriting  loose,  &c  ^  £aeh  bogie  truck 
equipped  with  two  eoUeetor  ahoe  beams  wei^ha  approximately 
5  tons  ><  cwi.  Laminated  siJe^Martiig  apnagi  aad  eUi|»tical 
bolster  springs  are  provi<leil,  but  in  the  BOW  stock  a  alight 
departure  has  been  miido  from  this  eonatmction.  Steel- tyrcil 
wheels,  ^6in.  in  diameter,  of  the  open  spoke  type,  have 
lx«n  >!in|ilo_\ Lil  thiuu>;hi>ni,  and  each  is  fitted  with  one 
brake  \Aijv'r^  worked  jii  ihu  Westiughouso  <)uick-acting  rvs- 
tcni.  'I  h^  intirr  braking  arrangtnieiits  work  aiitoiualicully 
in  conjuiK'iMii  with  the  unit  switcli  »y»i*jm,  mid  an  I'lisergency 
cock  is  lixoii  on  u very  platform.  In  addition,  howev-ji.  it  is 
possible  to  o|ierato  the  brakes  by  means  of  a  hand  wheel  in  the 
ilriver's  comiartnient.  Every  train  is  worked  on  the  Weatiiig- 
lioiiso  midtiplc  unit  turret  control  system,  a  full  description  of 
wliich  appeanxl  in  The  KUdHeiaHj  Vol  LIII.,  p.  SIC.  Kach 
train  consista  of  four  (lailcr  c.irs  with  a  motor  cur  at  <>:u-h  end, 
and  arrangemontB  arc  boing  made  whereby  each  train  nmy  be 
divided  into  two  portiona  and  each  portion  driven  from  either 
end.  The  line  from  Dkkar  Street  to  Uxbridgo  o]KMied  to 
tfaopuUieon  dan.  1. 

In  concluding  this  aeriea  of  articles  we  have  to  express  our 
indebtodnes-s  and  thanks  to  Mr.  A.  C  Ellis,  general  manager 
of  the  Metropolitan  Railway,  for  permission  to  inspect  the 
work  ;  l<)  Mr.  C.  JotK->.  cliict  ciretiical  erigini-et  ,  1.1  the  faci- 
lilio*  which  hf  has  L'iv.jn  n-  uti-1  the  informaliun  tiuj  limwim-? 
which  hti  iius  jiLii'i  il  ;a  our  liisjm.-i.i; ;  to  Messrs.  J.  F.  Ht-ath 
S.  i'ttg«,  itojiucl-ivuly  fliicf  eiuclncal  ami  mechanical  assi^UitU, 
for  the  time  and  trouble  which  they  c.Y()cndcd  in  conilucting 
us  over  the  works,  expluiuinx  a  large  number  of  details ;  and 
to  the  various  contractors  WHO  ha%*e  aapplied  tta  with  a  large 
amount  of  information. 


TUB  lOOTH  AUBTRALTAN  "TRAHWATl  lUGTIlO 

TRACTION  ACT,  lOM.** 

The  Fariiameiit  of  .South  Aui.ti.ilia  ban  just  jiiisse*!  "The 
Tramways  Electric  Traction  Act,  rjul/'nnd  a  scriius  clfort 
will  now  Itu  made,  it  is  hoped,  to  bring  about  the  conversion  of 
the  tramways  with  which  Adelaide  is  so  extensively  e<|Uipped. 
The  lines  at  present  arc  worked  entirely  by  horse  traction,  but 
though  neither  tlio  present  com]Minies  nor  the  Corporation  of 
Adclaido  arc  disposed  (-0  undertake  the  electrificatioa  of  the 
lines,  yet  it  is  generally  felt  that  the  present  sy.-itcm  should  be 
abolkhedattheaariiaatpoaaiblfldate.  luourianieforOaoomber 
9th  we  g«fo  a  Bmnmaiy  of  a  report  by  Mr.  F.  E.  Bradford 
upon  the  electrification  of  the  South  Australian  railways. 

Adelnide,  with  ita  auburbe,  forms  quite  a  gaitlen  city,  there 
being  a  btk  of  "  Park  Lands,"  }  mile  in  widtli,  round  the  city 
proper,  whih'  in  tiie  suburb*,  and,  indeed,  even  in  the  leas 
important  .-trei-'-n  of  thr  to«n  ir,,elf,  the  house-s  art-  largely 
^iiiL^'le  siorcx  cil,  <lct.ii'hrii  .imi  .standiii;^  in  ihoir  own  grounds, 
lint,  w-hilf  coniluoivc  to  tiu^  hciilth  ami  i-lr;iiiliticss  of  iho  town, 
ibis  li.ig  the  ilis.i<i\-.'int:i^c  from  u  tr.miMiiy  ]>oiiit  of  vievr  that  the 
jiojiulation  set \ I'd  |.i'r  mile  of  lome  i-?  \rvy  small,  -^o  thiit.  with 
ai>out  ltir>,u<»U  inhabitants,  Adelaide  has  over  70  miles  of  track 
— less  than  24,000  iMrsoiis  |>or  mile  of  track — and  in  this 
figure  are  included  the  residents  of  three  important  suburban 
districts  which  are  served  by  railways  and  untouched  by  the 
trams.  This  will  largely  explain  tlui'fact  that  with  ita  exten- 
sive system  of  tramways,  mostly  paying  healtby  divideiidai 
Adelaide  knowa  uot  the  electric  tram,  aava  by  hearaay. 

The  queatkn  of  oleetriioation  of  tlio  tranwaya,  ha»  been 
prominent,  however,  ainee  fire  yaora  ago^  when  the  lint 
overturee  were  made  by  a  company  for  the  acottiaition  oi 
tlio  lines,  and  in  If^Ol  a  ]>rivatc  Act  was  passed  U>  enable 
an  Adelaide  gentlenun,  Mr.  F.  H  Snow,  to  carry  out  agree* 
mcnta  witli  certain  of  the  present  tramway  companies  for 
the  purchase  of  their  lines,  and  to  electrify  the  same,  it  being 
well  known  that  he  was  ai:ting  foi  the  llriii-h  \A'esiin|;lu)tis« 
Company's  Australian  represcutativei.  This  Act  re<|Uired  the 
completion  of  a  large  part  of  the  conversion  by  thu  end  of 
l*.*Ot,  but  owing  to  tliflicultios  in  obtaining  the  neee^ry 
capital — largely  due,  uu  doubt,  to  the  onerous  conditions  of 
the  Act — no  ueiivo  steps  have  been  taken,  and  ttie  preaeQt 
Government  Bill  was  introduced  on  ii^  being  dearly  aoen  tkilt 
the  "  Snow  "  Act  was  to  be  allowed  to  lapse. 

The  main  principle  of  the  1  WJi  Act  is  that  the  deetrifioBr 
tion  is  to  be  carried  out  by  private  enterprise,  the  Goveramont 
taking  powen  to  pnnliaae  the  present  tramways,  but  exer> 
ci.sable  only  when  a  definite  agreement  has  been  entered  into 
fur  the  leasing  of  the  lines  to  a  companj',  who  will  be  required 
to  r.  [i.iy  t-i  the  Government  the  cost  of  their  acquisition.  The 
eleetiili  utiou  of  the  linos,  as  a  national  undertaking,  is  thus 
prohibited. 

The  provisions  to  goiem  the  wuikiiig  of  the  above  .iriarige. 
mcnt  are  as  follow.^ ;  - 

At  any  time  «iihiii  the  next  two  year-  the  C-ovetumtint 
may  give  notire  to  ihn  exi-jting  comp.uiie.',  of  iheii  intentiou 
to  ptuvbase,  and  in  dciault  of  agroemeai  the  price  wilt  be 
settled  by  arbitration.  Thereupon  the  Go  veniiuent  may  not  com- 
plete the  piuf  base,  but  must  first  invite  tenders  for  the  leusing 
of  the  lines,  upon  such  terms  and  conditions  (subject  to  the 
Act)  aa  they  shall  deem  adviaable,  and  if  a  tatufactory  teadet 
ia  received  and  accepted  within  13  montha,  the  Ooveranumt 
may  then  oomplete  tlie  pniehaea,  beii^  given  two  montlia  in 
which  to  do  M.  Failing  a  raoaluaion  of  llie  purchase  agree- 
ment, a  period  of  five  yean  mnatelapae  before  the  oompulaory 
rights  may  again  be  enforced. 

While  allowing'  tin'  no\ernment  a  fairly  free  hand  in  draft- 
ing the  spcciScaiion  upon  which  tenders  are  to  be  invited,  a 
certain  number  «f  thingp  are  atipulatod  for,  among  which  nay 
be  <"!tecl : — 

\\  ork  is  Lo  In-  e  n.Liii' in  ed  within  six  mouths  of  the  aceefit- 
uiicc  of  liie  tcii'icr,  2u  iiuic^  of  certain  spccitic-d  lines  f>ball  be 
completed  within  a  year  and  the  icinaitidcr  of  those  lines 
within  a  further  1-  montlis.  As  to  the  rest  of  the  lines, 
many  of  wliich  serve  sparsely  populated  neighbourhoods, 
thaaa  are  to  be  converted  gradually,  not  less  than  U  miles  in 
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ever}'  three  ^  eai-e,  aud  iho  whole  being  noiiiplutetl  within  12 
yeata  from  the  [Kissing  of  the  net.  AVhetber  electrified  or  not, 
the  Iine«  are  to  lie  kept  in  use,  with  a  aervioe  of  cars  not  lcg« 
than  ia  given  at  |)roBont. 

After  14  ywta,  the  Governnent  or  «  munioiinl  tract  (if 
tuch  ia  formed)  may  pnrchaM  the  tramway*  at  a  priee  find  by 
iirbitnitMa  ttpon  »  "kting  concern  "  baaia.  The  Oovenunent 
naed  not  pinihaae,  a»w«ver,  if,  after  the  aettleraeDt  of  the 
firiea^  it  inwfera  to  withdraw,  )<ut  thercu|K)ti  it  will  loie  all 
righta  of  piirpbasc  for  a  farther  five  years. 

The  r!(i;ir  1  of  Trade  regiilations  i-  to  rail  return  will 

Hpply,  but  at  ihi;  !-.itiuj  tinjo  :i  prottciivij  I  l;iiiso  has  been  given 
to  the  local  .  i^  lul  electric  light  •  itni  inii  s,  im  li  i  which 
claims  for  clc'-in,: ytic  damages  might  be  uiutie.  Oa  the  other 
hand,  the  i»ow<  ;>  l;:  .  ini  for  the  erection  of  po3U  and  wires  in 
the  gtrceta  are  sunicicntly  genenil  to  cover  tranemisKion  of 
jtower  by  overhead  main*,  and  iii  general  the  gtijiulations  as 
to  constnictioiial  work  are  consideiubly  less  onerous  than  those 
under  which  many  an  English  comiiany  works. 

Farw  levied  arc  not  to  exceed  those  at  present  in  force, 
whtk  the  lines  throughout  are  lo  bo  divided  into  penny  scc- 
tiona  not  lea*  than  a  mile  in  lengUi,  thia  being  the  excejition 
mther  than  the  role  at  pieaenk  Thb  laaaeo  wilt  he  entitled 
to  hry  olmisM  for  the  earriace  of  nwHt  «od  lutrr.  is.  \o 
pro?teoB it  made  forworhmeni  farei,  which  is  {x^ilujis 
prising  in  a  land  where  the  labour  vote  is  so  powerful,  but  jt 
proviso  is  inserted  thai  no  eniployi'  may  work  more  thiwi  is 
hours  jwr  week  unless  for  luiavoidahlc  ovi-rtime. 

The  basis  of  tendere  invited  is  to  ho  the  duration  of  the 
loose  that  the  tenderer  ret(>iii .unl  ,it  die  riA  n[  the  lene, 
the  line-*  are  to  bo  handed  over  in  full  working  order  free  of 
chai  CI'  A  -  i  :i\  .ilty  for  use  of  the  streets,  a  ]Miymont  of  1  |jer 
cent,  of  the  groat)  t.ikings  upon  the  oloctriticd  linos  for  the  first 
seven  yeai's  and  of  1.J  jwr  cent,  for  the  remainder  of  the  term, 
ia  to  be  made  to  the  Cor|>oration  of  Adelaide,  who  will  appor- 
tion tbiaaiUli  among  the  munici|ialitic'3  intei-csled.  In  atldition, 
ratea  are  to  be  paid,  and  roada  maintained,  in  acctntlance  with 
the  "  GeDonl  Tramways  Act,  1884  "  wluioh  ia  incorporated. 

The  Government  have  a  free  hand  <oieepl  when  bound  by 
the  Act)  in  the  imposition  of  terms  and  eonditioos  to  bo  indod^ 
in  their  invitatioQ  for  tenders,  but  tb(»e  are  hardly  likely  to 
be  of  moment,  governing  rather  the  details  of  the  work  and 
materials  to  In-  ut-ed,  h>  ilut  I'loni  the  al>ove  one  may  oV»t;iiii  n 
fair  idea  of  tl.e  nituie  ki  tbo  obligations  im|)08ed  ujioii  ilio 
lesiec  ;  and  in  gt  iii  ril  they  may  be  regarde<l  as  very  reason- 
able, Lving  much  le»a  litkcro  than  those  included  in  the  "  Snow'' 
Act  of  1901.  Indeed,  the  fuihire  i  •  the  jirdiiiMtt  is  itf  this  Act 
to  mise  the  necessary  capital  seems  to  have  o])eoeil  the  eyes  of 
both  public  and  legi.slators  to  the  fact  that  the  electric  con- 
version of  a  tramway  in  not  invariably  a  ^old  mine,  and  to 
have  conduces!  lai^g^iy  to  the  naaonable  apirit  in  which  the 
lfl04  Act  has  been  coDceived. 

It  may  bo  r^rded  as  certila  that  unless  the  present  South 
AnatralianUovernmentshonldbe  overthrown  At  the  nextolett'on, 
and  the  Lahbnr  Pkrty — ^now  in  the  Oppoaition*^ihoQld  rise  to 
pow<erj  a  epeedy  attempt  will  be  made  to  give  eflbot  to  the 

Civktons  of  the  act  Tm  local  Prow  stales  that  the  (iovomment 
ve  the  preliuiiiiuiy  doUila  of  the  matter  uliea<ly  under  con> 
aideration,  and  that  copies  of  the  Act  ni-e  being  sent  to  the  local 
repre.sent.iMM- .  .J!  hii  ^e  rh  etr  ical  fifrastofanuliariseilieni  \v:t ii 
it*  detjiiSn.  Al  l],  aeriiig  iliaL  it  is  fully  adtiiitted  that  no  S-julii 
Australiuit  ■  iiiii|.:iiiy  k  preputcd  to  take  over  the  trams  and  to 
finance  their  conversion,  it  is  sincerely  to  be  lioi>ed  that  Drilish 
finns  will  not  be  lacking  in  giving  their  att<^ntion  to  this  m  ittei  . 
As  stated  at  the  outsiut,  colonial  con<Iitiuiis>  difTer  considerably 
from  those  prevalent  in  this  country— an  important  point  to 
which  attetition  may  bi<  di-.nvn  luiiug  the  wide  straight  streets 
lacking  gradients  of  iiiiy  severity  and  utmost  devoid  of  tnitHc. 
on  which  higli  8|k^ciU  may  well  be  allowed — and  we  fear  th;»t 
Anierii'-an  and  Coutinental  tinus  often  show  mud i  mure  enter- 
prise in  mattering  tiie  local  aspects  «f  a  caae  auch  as  tbi«,  to  the 
Miioiia  detriment  of  Britain's  clianoea  when  tenders  come  to 
he  opened.  It  would  be  a  thousand  pjtles  if  a  foreign  firm 
ohiained  the  r^ht»  over  thia  extensive  aystem  of  tranu,  thereby 
atill  further  tightening  the  hold  that  our  cumpetitoia  have 
already  lakm  npon  the  Australian  electrical  trade. 


tTAIDABD  ran  OF  TBIDBB  lOR  €ABLia 


The  C'.-tblcniakcrs'  Assoeiation  has  isfiued  the  following  stan- 
<lard  forms  of  tender  for  the  supply  and  laying  of  cables  :— 

TxuDn  roa  tbi  Scmr  or  Casus. 

Hoar  Sim,   190  . 

Tba  accoupaDjing  t*ndcr  U  (ubmitted  ia  ai'L'orilAnca  with  the  ^''i'l  <!m' 
lontillinii*  ami  delaiJeil  -pocificalionK  liuuc<l  by  jou,  sntijwt  U>  the  fnUoir- 
iof  termii  oT  roier»:>ti  ii> 

1.  Coiuluflort.—TLt'  -I  >•«  r!ni?Wtj»',)<vn!i  nm\  reiinsi  or  (,{  cxidueton 
aball  lie  an  apccihcil  in  the  lliitl''i  KDRioter  itj/  Man<i*r'l«  Tablts. 

8.  JJieUctrUi,  av, — Tb«  iliicki>c»*«a  ol  dieitctrir,  lead,  armourina  or 
•tniagMMll  iM  asapMiisd  ia  the  BrilUi  EogiaSMtag  Staailard*  TliMsi 
unlsn  otirarirfit  praridwL 

3.  M>i'«lrt\anrf.~VfK are  prrparvil  to  UDdarlaka  that  tho  gcodx  t(ii-lerv.1 
for  are  free  from  tlefecli.  of  uuteriatcr  workamMWp, mad  we  will  &uppl}-  free 
ofcbarKf,  ad«qiMt«  materM  to  nplaos  ssf  part  r(«a»v«d  and  iMuRwd  to 
ua  wbicli  withia Umsalhiaflsrdsiivsiy  aliMia dsCnihe  naMciil ar  work' 

mnnship. 

I.  M  i  I-.  ■  —TIio  vuTetk^  |ir>  ) ueil  by  ua  ahall  b«  for  tlia  coabiSt  mi 
fur  iht  lu^iiiU'imucs  iutriiig  ttit-  12  moDUii  ref«rr<il  to  alwvr. 

5.  Arliilrution. — An  arbitration  clau><r,  it>  proTidc)  in  th>  Arbiintttoa 
Act  of  1889.  (ball  b«  inaertad  to  provide  fur  tlic  aeMlement  of  an;  ilUputM 
lAiah  mif  ariia  aitlMr  ia  Um  tmnyiuf  oat  s(  tba  work  or  as  to  lha 
ikttrimtalioR  of  ito  cMitiaee. 

6.  Pn^mtnt.—Vtjiaenl  fa  full  Kbittl  lie  niaile  wUbiii  one  nuintb  from  the 
r:\  \  I  I  itie  moot'h  in  whi<;h  delivery  ia  mnAt. 

7.  V  1  'd '■  Tbe  am^roxlmate  i]u:talItieK  require.l  abull  be  Btat»fl  in 
il.f-  c  iiitriici  iin :i  khall  not  be  called  upon  to  nopply  mwi^  tluu  lU  y^r 
cent,  la  e««'-»  i  thfss  .juantities,  •  r  than  10  per  cent,  below  tliem 
without  »pe«i^il  inT.uihtiuem  a  t  i  yrke  btiu>r  iiide. 

8.  Druau.  Ifmtat  ^hall  cluvged  (ur,  and  we  ahall  v;edil.  iba  amuunl 
in  fall  If  Um  4mm  aie  ntanMd  sanaaga  mM  ami  la  used  saadUiaa 
witlitt  tlirM  etear  nanllw  aftar  Um  month  m  wbldi  tba  goods  aMMiMiaii. 
Hie  iiuouDt  rr«1iloi1  aa  above  fur  any  drum  rectived  hj  m  after  the 
expiration  of  th<iie  three  tuunlha  afasU  I'S  reduced  at  Uientaof  la.  (ST 
week  tor  (a«h  ncek  inaacsM  «f  *aob  tbr«e  talamlar  ataatlM. 

TesnMthMlr. 


Tsmca  n»  tbb  SnmT  ana  Lavno  or  Caiub. 

IVar.Sir*.  ^190... 

The  aocumpinying  tcndtr  i«  aubmitted  in  aceord«i>ae  with  ttie  neoenl 

cooditiona  ami  detailed  •p«'cifi.-»tiou  iHjued  by  yoo,  *ulijecV  U'  tfi"  f  it  wiuR 
lermt  or  reBerTati>>u«  :  - 

1.  ('    1  If lort.— The  nixtn,  roiiilniMlioDi  and  reaiatanced  of  ocuituctci- 

\x:  M  pwified  in  the  Mritiah  KaKineering  Standard*  Tal)!e>. 
2  .'I      r.'<  ".  r^.'.— Tb«llikkn(MM0tdi«l«etrN,l«u4.arBe«tina  srearv- 
ini:,  ehall  i<«  lu  »].ceiBe(I  in  the Britnh Ei^iuaailug ftaafada TDiMisi^ gaWw 

3.  I'pkt'rp  iiiuf  .t/i>in'i''i'i>i<°'',  —  We  nro  prepared  to  maintain  in  kihh\  and 
effiritnt  working  order  a«  hereunder  let  fortb,  the  ayftem  of  under- 
ground mains,  buxea  anl  at  re^noriea,  wliich  we  now  tender  to  Uy  ao 
as  to  comply  in  all  retfiecta  willi  th«  rtqulremeuti  of  the  Uoanl  of 
Traiit!,  and  no  cbari^e  ahall  be  niatle  Iher^fi  r  I  r  i  {i-rioif  of  12 
montlu  next  after  euch  mains  have  bten  Uid  «vil  ii-st.-J  Ai-u.-il; 
prepared  to  continue  to  maintHin  an  aforcaiid  aii  i«Kii  nmini>.  boxt«  an^) 
acccMorte«,  for  ouch  furlh<T  f  sriixl  ai<  may  be  arran^jed  between  u>.  in 
evniaitlcru' Ion  »f  tlio  payment  tu  u>  of  »n  atinu%l  '•um  i-alculiitcd,  aa  shown 
in  our  tender,  by  taking  .\  percentage  of  theio*aie*  valM  of  tlie  «  un trait 
to  be  maintained,  aocb  mm  to  be  peid  to  as  at  tbe  eipiration  of  <m-h  12 
moiiLbe  f  r  rui  !l[<^r  periwl  of  laainteDuoce.  In  the  event  of  any  fault 
CLLUrritif-  in  ihr  i  liu?,  buxtn  or  u<!C«iuii>;  if  a  during  the  peilad  of  mniii- 
tOGiMici^,  ve  undertake  to  repair  and  iiinke  giKHl  tli«  aome  immediately  on 
being  callad  upon  bjr  Tou  to  do  If  .my  such  fault  i«  skoim  to  li«  dns 
to  thsBM)  by  lu  of  loierlnr  or  imiiroiicr  matei  ia'.s  or  to  oar  bad  worknaa- 
•bi(>,  ill  either  the  manufacture,  baudliiiK,  twin);  or  jointincat  lhacaU(% 
the  whole  tA  >\»  incurred,  eitttx  ia  the  .r  tual  repair  or  m  opaiUDg  and 
rfin^tjitii  p  the  ground,  at-  ill      !■  r  u    '  y  u».  but  where  any  auch  fi»utt  in 

•  luc  t  il  laigefrom  the  -j  -;  it ,  i  t  j  iAib  working  of  the  maiaa  otberwiae 
thau  Um  provided  in  the  ai>e<jifjcation.  ur  to  any  oilier  caaaa  over  wbieb  we 
hate  DO  c»utrol.  all  rewnnable  expenaei.  incurred  by  ui  la laeatinK  npair* 
lug  and  making  gcod  uy  auch  lault.  luid  iu  upeuiog  and  icbtatating  tba 
£i-aiuid,abaU  baiepaid  to  us  17  you. 

4,  Sarrficr.— The  luretiea  prupoae'l  by  ue  ahall  be  fbr  tbe  e»:iitinn  «f 
the  work  under  llir  contract,  and  for  Ibe  niaintenaiv  »  during  tho  fir<l  12 
month*  referred  to  »bov<'. 

6.  (r'.ilAi/'' I'.  \ii  ■  rl.it rat i' cliiufle  fi>  [iri'i MH  in  thr  ArWlraliiin 
Act  of  Ifl39*li:»'.  li"  iiiK.-:  !■  I  to  [JToviile  f  1  1  ttn  'lUl'  1  "tit  'I  tin:  d .^^IM 
which  may  ariae  either  In  tlin  cariyint;  'ml  .1;  'iie  w  ,1;  or  as  lo  tJie  inter- 
pret »tion  of  tbe  contjact. 

6.  .Sii>'>icM'ii/f  ui  ii  utk.—  lu  the  evtut  of  tlia  worke  belog  »ua{>eGJeiI 
bgr  the  sngMmr  tiia  raaonnabla  eipeiMW  ieoumd  hj  w  tbimiilh  tbia  au«- 
]P«mI«o  sad  Ihroagb  th*  fetUttpUon  o(  woric  thall  be  paid  to  ea  hf  yea. 
rhia  dooa  Di-l  apply  to  any  "utpeuiion  riuc  I  1  ii  fault  "ti  our  ]»tt,  or  t"  bad 
weather,  or  to  accident"  fvr  v\  Inch  we,  «4  l-.oIhi  t<  i  »,  nruy  le  Inlrly  ifiu- 
lidcrol  lijtV'le.  Ill  the  evtut  uf  the  wurlo  tjeiu^  suspended  froaiMqr  oauee 
)>«yond  our  rcaennable  louIi  iI  oa  ^hall  ti-  entitled  to  an  a<le<|BatoaitaBIHa 
uf  the  lime  within  which  the  cuutracl  vi  tu  be  c<iiup!«te<l. 
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T,  JAvimtK*  CcrHdtaf/*.— Til*  «ti|bMr  itaU  Mrtt!^  for  pkymsot  M 
fWwMwl  hmiiMftCT  within  14  d*;*  M  iMmtotlaa  of  tmeh  tccaunt,  and 

p»yro«nf  »!ukll  l»  an^m  (o  u«,  for  the  mnouiit  mi  cerUfi«1,  wiOtin  <wie 
L.ntiih  fmiii  tlir  li.iie  if  such  L-ei-ti)o»te.  In  the eeent  of  miT  iii*|iutj?  ur 
claim  arinog  a*  to  any  txnaat,  nr  otlitrwiaa  in  ootmeeUon  with  tbs  work, 
t)i«  iaanioK  of  tb«  c«rtilicntv«  hImII  not  be  dclayol  in  c»oiei|Ueiice,  but  the 
eegiaeer  ma^  withhold  nicb  reaaonaUe  aum  ai  may  be  ncoeaaarf  tu  meet 
tiM  filial  at  work  in  diifutoi 

8.  PaynMlL— Fkjnemt  for  c«U9m  MipplM  and  t^,  or  faroUnr  worii 
(toDa  in  connrclioa  thenwitli,  ubitU  be  m  the  fulluwirij  terui*  :— 

Ai  the  irorka  piofinw,  60  fcrcrot.  upon  the  cnntract  rslue  at  the  ii<>rk 
from  !ira«  to  tim<>  dfSiVsred  nr  »»i<v*Kt*<1  on  th*  »it<!  t"  th<'  »-»tisf»,-rlJ -ti  nf 
thr  1  iigiiiftT. 

The  romainiog  20  per  cent,  (knowu  an  raieutiuti  muo«y).  In  reKpeei  of  <acli 
Jiiliniit  wf linn  IM  port  of  •  leelioB  of  the  worka,  MMwMi— 

(a)  10  JMT  eont.  at  the  eipiration  of  ooe  montii  oft*  tb*  IMrktolialltev* 
baen  taken  oTcr  hj  the  purchaseia,  or  altemtiiTClf',  at  tliA  oplinii  at  llw 
cuntniHor*.  at  the  expiration  of  oua  month  after  tbo  wcrita  dull  ban  baan 
put  intn  Nincft  "n!  u»c  Viv  the  [inrcliaaera. 

>'>:  10  .:-nt.  it  the  oipiniii'in  of  ISiMBthitftw  tha  tdiogtviror 
|>uiuug  into  UM  of  Uke  worktii  aa  abore. 

Ill  caw  ol  a  fauip  awn  eoatnat  not  udw  aghaihih  ratMb  the  approxi- 
■eat*  vahM  of  eaeb  meath'a  work  ihaTI  ta  aMertahiad,  and  nontblj  pay- 

m?riti»  «hal!      mude  on       it)mrr  T-n^i*!. 

In  iL'  cv€:it  "f  iirtvi:t':ul*  :iv>t  tciitlo  hv  flif  .larcn  ^fM^.  ih'  1  herein, 

lulcrf  At  »•  '.he  tiite  if  5  )  fr  co-it.  j:*r  av.tiuui  (lull  be  paid  to  the  coo- 
I;  »rt'>rn  nn  -ininuhli  <i frdu**. 

9.  Ttit: — Wherever  calU^i  havo  to  be  teaterl  aftar  boiua  laid  in  the 
atnata  Iba  aa«a(  fpr  Mate  on  aitc  abnU  ba  mimIM  6m  tntiocoBlraitari 
at  the  pmnin  of  (ha  onlhnry  »upply.  A*  tooa  aa  tka  tMU  hava  provad 
that  the  idant  baa  comp!ete1y  fulfilled  the  couti-aet  coiidltiooa  the  engineer 
aha]l  forthwith  fo  ceri if;  in  writing  to  both  the  tmrjUaaera  and  the  con- 
tractors, and  tlwretipdn  it  be  i1«*tii«  1  th:A  thv  fnirchik»«r»  hivf  taken 
OTcr  the  plant. 

10-  A>fra'.— The  contraoton  ahall  not  be  called  upon  to  aupply  any 
materiaU  ur  to  carry  out  any  mrk  not  llatanrt  IB  Um  •pMMMmn  uMl- 
ciut  beiiiK  paid  therefur. 

11.  Schedule  RaltM. — Hm  rwhadale  ratea  ccntaiLi-J  in  the  arcimpanyinf; 
tf^ndtr  •hall,  uiil««a  <itl>er«i»*  therein  expreetly  •lat«d  by  ua,  be  deemed 
to  apply  to  work  and  maUriala  dui>e  and  aupplied  durio);  the  propreai  of 
tie  WDik«,  and  ahall  not  apply  «.<xc«i>t  ao  far  only  aa  they  relate  to  tite 
aupply  01  materia!*,  to  altaratMOf,  additSona,  or  exiaoaipM  to  ba  <anM 
out  alter  auc'i  ti:ii>!  us  we  (kail  Imt«  withdrawn 
aoca  with  the  cdntraeu  Yania  falthfoUr, 


fiOABD  OF  TRADE  SXTU  HIOH-PBSBSURB 

The  fdlowii^  tn<»lt<l  doscnption  of,  an  1  re{;ulaiioiis  (or, 
Qztn-liigb  ipcemii^  tbne-phuo  alectneity  mpplv  mtaai^ 
have  been  luued  by  tbe  BiMud  of  Trade  uwler  the  RlMtrie 
lij^tiog  AeU  168is  and  1888. 

aoML  MMttnioir. 

1i«acription  of  tho  ayitem  to  b*  adeiitail  Inr  tiw  Ua'cftaliavt  for  tbo 

supply  u<  Kut  ricy  under  lbs   Klccirks  LubllnvOidor. ...  «  and 

apiM^red  I7  the  Hoard  of  Tradu  im  tln^   day  of   190..., 

Srri  LV. 

1.  TIk^  >u|>|ily  will  II  riiiiri  thi>  t^oneratin^'  italion  tu  ittb-atatlOiN 
at  an  o^l^a  hi|jh  jwcteurr  of       .  vi<li«. 

2.  Thu  supply  will  be  furiiiHiud  from  the  »ub-'>hitioiiH  : 

;<(  For  oriliuary  li;;htiiij(  purpifea  to  iIk:  conamuem  al  low  jircssuro 
bet«c<:u  the  adj«-<Tiit  rondiK  'i'ri  of  a  thrw  wino  system,  tbo  iuturuicdiati.' 
ecndnctor  boinc,  viih  lh«  ap|<ni<al  <A  tlin  Boanl of  TlMO,  oennccMvith 
Mitti  atone  poiiat  uuly.  naiiiely,  at  tlin  frrnrnitinK station,  oratanf  tub- 
stati<iti  snpplyinca  distiiiL't  netuork  ; 

(f(i  For  sjwoiaT  purniteCH  where  tlii'  approv.,1  of  tli*  Board  of  Trade  ii 
giv-m  under  Kcgtilatioii  A.  (I '  oi  the  Itoin]  of  Tiado  Kegulatinna,  acrou 
ibn  ontor  condui  turn  of  tin-  IHko  wir«  ayntrui  ; 

{••)  For  authorised  tramtvaya  by  iioutiuuoua  cuiniut  at  about  550  volla, 

3.  Th>-  Lxtr  hixh  prfMurc  aapplf  will  bo  gtron  by  |tiina)-phHa  aliar< 
nitiii^  I  iirirnl,  aiiil  ihv  low-|ifa(floia  onpply  trill  bo  RiTcn  by  oontiaaav* 
or  by  altrniatiug  niniMit. 

4.  All  allcixatiii^' -.iiriiiit  nilt  ho  it  a  fn  lUciK'y  not  ililTctiiig  IVan  SS 
Of  SOi^ompUte  p'ri"i;a       siooiid  by  mora  than  2^  |i«r  I'eiif. 

6.  \  ari:itinii»  of  Ibr  ]irt»siiri>  m-ill  Iw  allowed  »■»  provided  in  the  case 
of  tlid  i  xira  bijfh  iiy  Ihc-  rui)ilit!nii«  pf  the  ronscot  of  the  UoarJ 

of  Tnulri  to  the  «npply,  and  ui  the  eaae  of  tho  supply  tinder  2  (-ij  au<l  h) 
lu  provided  by  the  llcard  of  Trade  regnlations. 

6,  Sab  atatiana  will  be  pn>n]'ii<  s  or  i  aru  of  promiaos  in  tb*  aole  occapa- 
tlon  of  lk«  undcrtakan, 

M.MS-:. 

7.  Kxtr*  hiKli  pre^^uro  iiaiii.H  for  tbret  phise  xiipgilv  will  '  niitixt  of 
iuMUlated  cuiidurtun  laid  to^>'Iliti  and  eiK-lo-teil  in  a  jeed  Kheatit  wbii  h 
muat  lie  pemianeutly  and  clKcioutly  iioiiiiAvted  with  BHth,  and  proraioa 
wnit  be  midf^  Htb»r  by  ccpin-r  ^triji  iinili-r  the  lead  tlMatli,  or  by  tteel 
w  jr-:-*  oTit>vlc  i',  or  by  ijomiiiig  tbo  Ii  a  I  Hliuath^i  i>rit«rrra1  cablci  togfitlujr 
a:  ,  1  ijt  1  ■;.  IS,  ,r  by  other  approved  iiieiuii,  to  cmuris  that  thi-  nod  or 
«4iv  aei^thbouric^  electric  liiM  or  caodoctor  cannot  become  charged  by 
lau^  neni  tlie  «i(n-lit||b.pr«Minw  mtiti. 


5.  Tbo  axtM-Vgh-raemn  miaairill  bakUki  twmhi  SUad  1e  MUd 
with  compoaMoii  aaa  eannd  irith  liaid  bnnad  t}lw  or  otbar  anlttMa 

9.  Till!  I'jw  pituwM-'L.  imiu^  will  be  inru'.n'.i'il,    Ttiey  will  be  Isid  in 
troui;hing  flUrxl  in  aolid  with  romnnition,  or  will  be  drawn  iatoducta  or 
pipei^  or  will  be  arnwared  and  i  o  l  in  th^  ;;ronnd, 
CoyiHTIdSa. 

The  Board  of  Tnda  appro**  tha  abova  igpiltiB  af  aqiptjoaljoii  tha 

following  ronditiooa: — 

:»)  Sub-«tatioiia  below  (cruiind  miut  not  bo  conatmoted  except  in  ac<'ord' 
anc^  with  plana  approved  by  tli«  Hoard  of  Trade. 

(("}  The  power  auppliad  !r>  ft-iy  aub  atation  bnfow  i^ond  must  not 
1  cced  76kw.  except  with  th.     h-.Mit  of  tlw  Boar  l  of  TiiJc 

(<■)  Tb«  power  aupplied  to  a  tranalarnter  placed  aingly  in  a  street  box 
moat  Mi  exceed  SOkw.  wiltwut  tka  oonttat  of  tbo  Board  of  Trade,  aiul 
[be  vacant  ipaM  la  tbo  attattbox  atuatbo  ao  ttlod  in  as  to  pr8Ti<ut  danger 
fromejplo>ion. 

id  .  Extra -high  and  high-proaaore  maina  matt  not  be  brongiit  into  use 
for  thv  «ii|ii<N  rr  I  t .  r^n-  lieiore  tbojr  baTO  been  oomplottly  faiM,  pioporly. 
jointod.  -  -.MiiLih'l  .i:i  i  fi-ated,  0*  wbila fkaj an  otiU  bi  MiaT|B  af  oftiir 

partira  thau  tha  i.iiilai lakers. 

if)  Where  bi^h  and  low-preaanra  naliM  paaafkiw^tta  taiM  atiMk 

box  tbry  niiixt  lie  reailily  dintiiiguiihaU*  fWmi  oaabotbar. 

1/1  Extra  bigli-premira  maina  munt  not  )~ask  thrungb  the  aame  rtnatkOK 
with  other  luaina. 

And  for  thi>  pnv|W3ea  of  the  ..    Kl»-clric  Lighting  Oixlur   „ 

lliexe  I' JUililioua  nhall  bi-  treated  ax  tiart  of  the  appr-ived  syataiu  of  aapply, 
.Siitttud  bjf  onli^'of  tho  Hoard  of  Trade,  tlia  day  gf  ISO  , 

REI0UL4TI0NB. 

The  Order. 

Consent  of  th*  Bdlfd  of  Tra>lo  to  an  cxtra-higli  I'l  ewiroaupph'beiug 
(,ivtu  by  tb:  (hereinafter  referred  to  aa  the  "nudartakera"), 

to  Hiib  atatioiis  umb.'r  tbo  proviiioiia  of  regulation  3  of  the  regalatioii* 
niado  by  tlia  Board  of  Traile  in  pnr<u«iic«i  of  tho  abore-named  atita  and 
order,  and  herrinafler called  the  "general  regulationa." 

The  Board  of  Trade  hereby  conaent  to  an  extia-blgh-praaauro  aupply 
beini;  jjivni  by  tlie  undertik.. ( >  tu  stifiMUtiona  aubjcet  to  the  following 
rogi.-l.itMii'-  .uil  condition*,  t!i«l  v.  t.i  .--.y  ;  — 

1.  The  extra  high  praetoro  ahall  not  exceed  a  pfaaonre  of  volta  by 

more  than  10  per  cant,  nadir  anjaonditiona  nf  wfcii^  nitbnit  dm 
Milt  of  Ibe  Boarl  of  n«ilo. 

2.  At  l<«at  two  aeiiarate  and  Jiatinct  trunk  maina  ahall  be  laid  to  nich 
Bub-station,  and  »x  far  aa  po««iblv  by  diReront  routee. 

3.  The  electrical  powar  tianitBittad  by  any  aitm-klgh-pwoiUll  tmnk 
main  ahall  n  ot  at  any  tiBN  anwad  M«(|ft  With  tbl  BOMnnI  af  tba 
Hoard  of  Trwle. 

'-.  I  Ik  iirntral  pnlataf  tka  atetrinding  of  each  diallaet  thrao>pbtto 

o;:..-u!t  tuiiy  lie  connected  with  tarfh,  or  maybe  iaaalatod.  IfoomMalod 
with  eartli,  the  t»nne<-tii>n  ^hnll  be  made  by  nicaiu  of  a  candlMtor  (OMai, 
Ing  a  nrehanical  Ktrt-n^'ih  no  i  otTcring  a  paaaagv  to  eketlkal  diiAai||*« 
■        to  fhit  r.(  »  *(ranil  --'i  13  N'".  12  cop|icr  wire*. 

II  fjie  Dfiitml  point  :i  ii-jt  i  "nii?.:ted  with  oart).  »  stpxiato  t-l-.-i'troitatic 
voltmeter  placed  in  a  coiwpicuona  poaitioa  ia  tho  ganerating  atation  riltll 
b»  MiMtM  botvacnoaobdiaiinotaiMnitnMlaaMk  $  and  if  th*  iaditntiana . 
of  Iko  valtmolor  abov  that  tka ! nutation  ol  anjr  or  tbo  clroolta  ia  fliullp 
Immediate  8t«p«  ahall  b«  taken  to  roatore  tlm  iiiinlatioii. 

&  The  tiaDsfonning  apjiaratm  at  any  aiib-etatian  aupplieil  at  extra 
high  preaenre  nha)!  h%  m  nniri!;?i!  that  there  abalt  bo  na  danger  of  an; 
iiiaiiia  rOMiect'-' 1  t'liMnilh  liiiij^-  i  liarged  to  any  pWHU*  boyMid  tba 
limita  of  prr^tanrw  prx'w  ribeit  for  ihuae  mainr. 

6i.  Ik*  matalUc  portaom  (other  tbaa  tho  omdHriiin)  af  aiwj  Inoi' 

fornor,  and  the  casing  thereof  eball  be  oiBeiaatly  ooniMetccS  with  oorth. 

7.  All  boxea  used  in  connection  with  the  extra-1ii^b-pifia»UT«  tiunk 
■uaiiia  ahall  Ix^  formed  of  ationg  metal,  wbi<'li  ab^ll  bo  in  good  electrical 
connection  with  earth,  and  «\vty  sin  h  Iw  f  '<hnl1  placed  in  softi  n  |r  jsifion 
that  there  in  uo  danger  of  iwraon^  .  .i  ning  wf.o  i.cidental  coiit  i  t  wi'h  it. 

6.  A  uioiierly  ijuarilicd  elcctririau  employed  by  tlia  uodurLakcra  ahall 
Ih-  ill  attendoac*  at  any  aub  aution  auppliea  at  OxlM  hlKh  prMwa  whil* 
the  iiiacblaerjrat  the  mb. atation  ii  in  m  itlan,  and  A**ry  anch  anb-itatkn 

ahall  be  in  direct  teb-gr*p1iio  or  teletiliniiii-  rnminiiii'rati'in  with  the 
generating  station  from  which  it  ia  Kn)iplied. 

9.  The  olGcria  of  the  Board  ofTraile  shall  at  ail  tiraea  have  the  entry 
into  any  of  the  genciatiug  or  aub  atations  of  the  uiiderlakera  aupplring  or 
supplied  at  anexira  bi;ib  pr<  ..-.ure,  and  limy  shall  bo  permitte^l  to  make 
auy  evmuination  and  Ic>t4  of  the  mains,  dynamor,  traoaformen^  or  Othar 
a|>paratua  iu  uao  at  kucIi  stations  as  may  ap]H>ar  to  them  ii«ca«**ry,  and 
till!  undertaken*  shall  alTord  all  il"  fi  ili'i.  s  f  i  uiv  nui  b  examination 
and  b.ifts. 

10  The  obligation  to  comply  with  tiieav  regulations  ie  additioiutl  tO 
the  obligation  to  Loniply  with  the  general  regulationa  aad  t* Mfiply  Iqr 
Tinmis  ut  a  sTsteni  approved  1>y  the  Ttoard  of  Trade. 

Tlif  tSoanl  of  Trade  may  at  any  lime,  if  th<iy  tbiuk  fit,  reroka  tllla 

coic-entw 

Signed  by  ordcr  of  the  Hoard  of  Trade,  the      day  of  190 

SCliClAL  REGULATIONS  FOK  THE  PSOTECIIOX  OF 
TKI.RaBAFH& 

Tlo!  Older. 

In  pnnuanco  of  tho  proviaioM  of  lb*  Ofdar,  19  ,  tb*  Itoanl 

of  Trade,  with  the  ooncumnceof  tha  Po*tma«ler>0*n«n].  bmby  approv* 

of  (be  uiidertaki>r.4  under  the  a)i>To-named  order,  connecting  their  circuits 
^^ith  iiitlh,  subjiM  l  to  the  following  coi'ditions  :  — 

(«)  Titc  conntction  with  earth  oi  any  electrical  utrooit  ranat  be  made  at 
on*  ptoint  only— namrljr,  at  Ifcr  jsmratlng  ttatioii,  mValation  «r  (rnna, 
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former  and  tli«  iantatlw  tf  Um  ciNvit  nmit  b*  aflMMMljr 
■U  other  poinla. 

(*)  The  ijBum  of  (JuttifaatiBg  Mln  mint  bi  Mptrated  into  ipccUl 
•MROin  comanoodinK  approrimitily  to  tho  diAnmt  fMri*M,  Ud  theae 
aertiom  mutt  1m  inter  i  <>un«ct«<l  unljr  tlmngh  aiitalil*  turn  wmmgti  to 
Mtobaraaily  iM|im'tc<t,  ami  tn  'niMnmpletoljAwftmallriilcafaSMlBK 

Ero  by  d«fectiT<-  u  linr,  »r  m^v  Ate. 

(cj'The  ciiiieut  fn.iii  ;  ;iu  nit.  ::ni  ii^'.u  c  iiniii  tor  "f  llin  tlirrf  wir.' 
aj'atrm  to  earth  will  Iw  cuotiuuoualy  k  i  ui  auil  if  it  at  uiiy  (imp  i  xm  .! 
on*-tbouaamltb  |«rt  of  lb*  iMxiniuiu  tuppW  currant,  nteps  will  be 
imin«d{at«ly  Uk«D  to  iiBIWOv*  tho  insulation  orihs  •ynti'iu. 

Thia  approval  iagivto  •nbi<'vl  to  tlic  oVwcrviituT  liy  th<-  iiii<lrtl«ltfr»  "f 
the  reaulationa  riM"  aecuring  tli>'  ^jfetv  of  the  |>iilili>'  ino'lo  iiv  thi'  l'<i'iirl 
of 'm3<>  nihliT  tbv  Klcc'lric  Li;.'bt)iiK  AiU,  IBS'i  aiiJ  1888,'an<i  uf  the 
•bOTe-naiiird  oi.ler,  and  of  rurther  rri{ulatiuiis  fur  oira  hiyh  prrwurc 
■up|>ly  iiiatle  by  the  Board  ofTraile  imUrr  ri'xoUtiun  i  o(  the  above  ttft\> 
Umm,  and  «•/  b« revoked  or  v«rir<l  at  any  time  bf  tiu  Bowdof  Trail'-. 

The  eoocmrrrnra  of  the  !'<  »inja»t«r-G«iioral  in  thb  s|i|iniiMl  nay  Ik 
wtthilrawB  at  any  time  ,n  t.i  eitti^r  tin'  wbule  or  any  one  or  more  of  the 
•arlb  i:uiiut^ lioux  to  which  lii:^  •|';mvi1  lelatcn. 

SiftMd  by  order  of  iho  fiowd  of  Trade,  tbia  day  of   199... 


■Liomo  uttBTUfi  PwnrnioiiL  oii»m 

During  October  and  November  wo  gave  brief  particulars  of 
the  notioea  of  intention  to  apply  for  Parliamentary  {lowens  for 
electric  lighting;  power  aixl  tractioti  in  tho  1905  Seaaion.  In 
the  last  two  imaea  of  T/if  Ekrlri'-inn  further  particulars  of  the 
electric  lighting  and  traction  bills  were  given,  un<l  we  set  out 
bolow  •  Im  of  Uw  nppliotUon*  for  £lectric  Ligbliiig  Proviaion»l 
Oidan  doporitod  mth  the  Baud  of  Tnde  bjr  DeoemlMr  Slat 
Of  tibe  G2  aralieatiaaa  for  orden  (comptired  with  74  in  1U04 ). 
S3  are  inwlci  ojr  local  anthoritiot  aad  29  hy  cuminnics  or  firni:^ ; 
10  rdate  to  Scotland  ami  one  to  Ireland. 

IVltec^CMorand  jlmi.  Samtu/  I'nmettn. 

AinbiaBn^tnttaiteof  IVimaad  Scottnb  Hown  I*  Bsoaa  E'af 

AaNnctaHat%  tiieity  Co. 

Anilorar   CorpontioB. 

ISallAKhJultmcn    iiunuihaiUneeD,  ami  Itanl  DillfM OaoaO. 
tnwnlandi o{  l-ons,  Krianhiil. Knock- 
HDaconny  and  KiU»lni»n,  in  Uatal 
District  of  ('aatlerca,  iKland,. 

biiroet   Korlh  llet.  Rle«  P.iirer  Ditt.  Co. 

Bartoo-upoo-lrwoll   lAncoabirr  Kl«c  I'ower  Co. 

Biabop't  Stortbiid.......M.......n.........  I'iImo  Dittrict  Louit  il. 

Brenlford   Br«ntfunl  Klec.  Supply  Co. 

Skwtfctd   »   Matropolitan  Elaeu  iivppiy  Co. 

BNthMifaantMdlliltsnOaLerBtaBtoB  ll«MnkCbiiMyBrei.*Hidaial«a. 

RitbI  Dietriet).  j 

Butalem  (for  Tunitall'   Corporsoon, 

Bury    Hural  Diilrict  Council. 

Clewcr  anti         \Viiii!i4ijr  i  l'jii-.li»»  of  Wio<l«H;  I'Icctri.jiI  In-ir  illationt 'o. 

Oearr  Willi  lit  »nd  Oid  Wioilvir). 

Cualbriika  iTtaaafer  of  I'owera  and  Scuttiih  llouee  to  Uooae  Klec- 

AateodiiaBt).  trkity  Co. 

C^onnoy    Corporation. 

Croydon  i  Rural  Dblriet)..   Cewtf fl<LoateBlMiai|lfIyCli. 

Cnlu  and  Dittrict  (PorMD  tt  PMw.  Lowdni  Brai.  k  Co. 

culter.  Abeidaill). 

Denny  i-.iii  Ovaliate  ...,..m>mm..*>....  (Corporation. 

iKHclteatcr.   Uorebcaterli  I  Hat.  Hire.  Supplj  Co. 

Dorer  (Kitwi Jim  to  parilbw  of  Hoan-  Cur|iaimtiMi. 

bail,  PoultoD,  *- 

Iiurhaiii  I  Rural  Dhtrtek  of  DnriwB,  Cam»f  «f  Dorbam  UMUIeal 

an-l  portion  of  Ktml  UiMrM  aC  Pmnr  Dirirflwtien  Cn. 
Cheater  le  Street) 

1 1 .uurbi- (WitUogdon  Ksttnaioo)  ...  <  Jipji.>-.;uii. 

Famhain  ,  Kambaiu  Jc  Di>t.  Klec  iiupply  Co. 

Oolbomo   Urban  Diatiiat  OoaaeiL 

Oueport  ;pori$oa  of  Gutfort  and  Alter.  Ooapart  k  Aliantoha  VhalriB 

atcke).  I.ightieg  Oo. 

Uraiigeiii-'Uth   ( 'urporallMl. 

I  Jrivrieiiil  iKiteuKiun  lu  Niirth:le*t  l...  ( 'orporatioo. 

H«\.l-.  k                   ..         -.   I  rban  Di«lrict  I'uaoalU 

liemawurtJi  Ipurtioo  uf  lluial  I'latriit).  Hemawortb  ElectlicllvSll|>ply  Cu. 

'  "   '  I  airiAalBbr.)  VtbaaOfatofakOMMB. 

Urban  Dirtrfet  ComnD. 

J*JMltoie(  (T^tM-  Mr.  II.  .t.  .\lmnnd  an>!  Sunder 

far  of  PowOia).  Und  Distii' t  Elcc  TiAiuuA}e. 

iDveroeaa    North  of  .Scotland  K'.c-  trie  Light 

.V  Power  Cu. 

Kiogabury   I'rbaii  Dlalrkl  CouociL 

IMitU   PMte*liMM. 

Utiwriaad   Urban  Mrtrii*  CtanelL 

Utile  Hulton   Uiban  DMrict  Cbamil. 

Uitle  I.'    VriMDHtriatCaoBitt. 

Woolwich  (I^uhIud)  .........  ....„„  Borouih  CoonclL 

l.ixlloir   Jlr.  Wiliiiim  Nurtolk 

l^rtbaia  ■•   FootoAUilne. 

  Foota  *  Milaa. 

  lUrllnraigb  Biaclfk  Sapplr  Cov 


TilU  of  Or4tT  and  Area.  -  "i  ■  ' 

Peiimaenmairr   ,   Urban  Diatiict  Council. 

Pollukabawii    CirpatatieB. 

I!  tT<n*tbon«   I'lMn  Uhlrlet  CoundL 

Ri  iifrew  \  Iturgh  of  Renfrew  aD>l  portion  Cnr]K>rati'in. 

■  if  paiijilii-t  uf  H>-nfr«w  iiii.l  luvauj. 

Uu«l..leM,  Highaoi   Kerren,  Irthltng  Mr.  Kdwin  V.  Harioy. 

bi  riiuxh  nnd  Thrapatoo  (Kvral) 

Kutbergien   Carpuntion. 

St.  AUMM(ItanllKMriat)  ~.  llt.AlbH8ft0ii.Blee.San|yCft 

Soathan-Henrsed   Urtan  DMrht  CtancO. 

.Suuthall  'Namood    Mttrt>p»]IUa  Wmt.  SUH^  Gbi 

S|ia!iling   I'rUn  D'aliietOUneuL 

.StratfoH-upoD'Avoo  (AmendiDent)  ...  Corporation. 

.Suiliiton  (portioM  of  I'rbw  Diiiricl)  I'rban  l>:ttrick CNBtlla 

Tevkaabury   •   Corporation. 

TuttlagtoB   Lmeaibb*  Blaetrie  Pomr  Oo. 

UpbalT   libliihgow  Coooty  Coooeil. 

Ware    Xi-rlh  Met,  Klc-  Tower  tHiiCt 

Wlntwootl   „.,  „,..  I'rliiiti  Diilrit-t  CduH' il. 

Wbilmirtb   I'rbkn  1  ii«uiol  Council. 

maabemaandOfalriato....   Boci  Qtio  uih  *  PooUKketiid^ 

Sup;ily  Co. 

Wektag    I  hni-.-y  Kiten.inn    V,Mlij.;  K.-rli  i supply  C* 

TftAMWAir  P&OVIBIONAL  OBDEBS. 

Following  is  a  list  of  the  applications  dei>osit4;<l  "ii'i  'i'* 
Board  of  Trade  under  tho  provi-(ions  of  the  Tramways  Acl, 
1870,  foi  tramway  oixltfs.    There  are  only  H  appMeatioBi, 

compared  with  l.Vin  ll»Ol  and  11  in  l'.)02:— 
Aberavon  Dihtrict-         Kinn's  Norton  and  Sorlh-  Luton  Corporation, 
llrmlfnr.l  C-Tporation.       field  I'rban  Diflrict.     I'miI  iWllo  ftiil  Mu>^l- 
Ci)|rhi'~t.:i  Corporation.  Lei-J-  Ciiq)orution.  Iiuri:n  Ailp  ii'liijcnl;. 

(iorton  Urban  Uiatriel.  Liverpool  Co>lH>ration    I'odsey  CorporaUOD. 

KeigUey  oetpocalioa.  "        "  " 


ELECTRICAL  JOINT  STOCK  COMPAEIBS  OP  iMi 


The  following  are  the  more  impurtant  limited  GririK^ 

conipatiies  eonnectiul  with  the  electrical  and  allied  indlMtltei 
registered  during  the  j«a&t  year,  with  their  ca])iliil : — 

(  attiiiK  Hroe   ^MJ* 

lUunlrr  Mjtor  f  j   SCKWW 

Davie*,  Kent  A  S'.ewart...  3.wj{ 

DelaXon  lUtteric  Synd....  l.J™ 

T.  H.  P.  Dconie  A;  Son  ...  30,M« 
Dcjrcbeater     It  DUtrisl 

Klectric  S-jpply  Co.  ...  LOW 

Dulverlon  b;iea  UrIiI.  Co.  3,CW 
East  Chaebire  Ltjtbt  BaU- 

way  Syn.lic»te   Im 

  WW 


Aberttvon  DiaUicl  Traiu- 

wa>i  .Syiidioate    £2,000 

A.K.I!.    Klectricttl  (  of 

.Snoth  AfnVa    50,0C0 

\.V..r,  l->gli»h  M'g.  P„.  .  150,000 

AiuaIk-oh.I.  Dry  Kill<-tie»  20,030 

Aodernau,  Boyet  ft  Co.  ...  10,000  i 

Appii-^th  *  Oatlere   1,000 

Armorduct  Mfi.  Co.    10,000 

AriMiId  Qoodwiii  k  Boa ...  10,000  ' 

AutM&ktie  Kleotilt  Co. ...  l.OOO 

lUrber  &  ColaMB    10,1X10 

i!«<iiiio  MmiBjr  VapoMr 

Lamp    20,000 

Taomaa  Beeloy  &  Son   75,000 

BIrmioghtn  and  Midland 

Motor  Omnibua  Co.  .  60,000 
Biihop'tStortford&Strau'i 

Eloe.  Licbttog  Oow  l.OOO 
i^j«<-M  .  Blaetrie*  Hotor 

Itoat.   20,030 

BnckMll,  Mmio  *  Itugera  33,000 

Bwutford  Kiev.  Supply  c  >.  i  ,000 
BriUnnia  Kleelric  Carriuge 

S>-ndieato   12,000 

Britith  Conti K-ting  Sv  nd.  5,000 

Hi  ;ti.li  Kit  ti  ic  K  luip'.  <  u.  40.0CO 

Britiah  Viae,  iieiuruting  Co  20.000 
Brilitb  Tntila  Do»ign  and 

Ele&  Card-Catting  Co..  10.000 
Brynaraoian   ft  DUtrict 

Kleetric  .Supply  Co   2,000 

<  '*m1»'il<n  i:l«c  S'lpply  Cm.  1,003 
y  ,iEtitir;<U-«-  i  If"  I  rif  Tiniii- 

waj«  hijnilitiit.-    6.0CO 

Cinariian  Bae.  Tra-i.  Go.  130,000 

Carfeeoa  Aio  Lamp  Syn4..  9,880 

II.  .T  C...b  *  i  t.    10,000  I 

C*»u»lly  ln«ur.ince  Co.    .  60.000  ' 

<  ■fiati.'  I-xn  Sinn*  (Ltd.) ...  2  703 

(  iij. !  u                         _  5,000 

Cbeckugraui  Ltd.)         ...  42,600 

Cbtahiio  Ugbl  Bfi.  (Lid.)  1,M0  j 

Church  StretloB  Blwttk  I 

Supply  Co..   10,  COO' 

Citjr    of    Ituenoi  Avrea 

Traiu«aj«  <  ■..   1,2^10,000  i 

I  'larkiKMi  Rr<>«   10^000 

Clemiiuoo  Kleitriv  Lamp 

vm 

k  Ca   Vm 


Kutiiii  Lift  (.'<>.   

Klmiin  UnEi'ii  Furuinhing 

A  K  J.:in'Tru.t-  <   

Kleclrical  Bleaching  c.-.  .. 
RIoctolo  Circuit- Breaker 
Klectrical  Fitting!  Co.  .,, 
Kleetric  Fog  Signal  Cu. ... 
Kleetric  Ue«tiog  Corp.  ... 
Kl'-Jiric  l.iKht  In-uranf-r  A 

Muii;tei,;i:i..>   C  i.  ■  IMV 

Kleetric  Power  De»«lop.C  j, 

Klectrograph  (LUL)  »•  » 

K'("  truiti  (L'd.>   

Kleri  ru  Piit  Coal  Co  

K^an«  BrD«  

Kalkirl  Kir.  trie  Coimlruc- 
tioQ  SyL.l   

Karii'-iam  ft  Di-itrict  Klee- 
tric SMojlf  Oob   

KirepnoT  Cdluloid  Syad. 

Qaroin  lt-n««U  Electric 
(  'an  and  AcmiDulatorii 

I''.  P.  1  ;.i*i-ui^itie  \*   

<  icD-TaU.!  )'  Ltd. '  

Uoaport  ft  Al>-er«t  iko 
Etootrie  LgbtbiK  Co... 

OrattantaBta  and  Eagt- 

neering  Synd.  .„  

Harvey  ft  (  "■>   

H<i<tint,8  ft  Diatrict  Klo 

TijimwayB  Co  

Uayward'a  Heath  KlecUic 

tepplyCa.   

Bah«rl««D  Co,  

Reniy  Wallwork  *  Co. . 
Huvr  and  WorthtasBec- 

iric  Tramways  ... 

Huriler    I'.lecirlc  Caodlo 

Lamp  Cl  

Hyderabad  Kleetric  Light 

k  TnwUoa  0>.....mm..» 


18,S09 
7i,0M 
1Z.W) 
15,000 
10,000 

as^ 

S,003 

lO.COJ 
60.0(» 


30,003 

looyoov 

1.000 

lGi,«0 

jo,n>J 

3,000 
6,000 

5.000 


5Co,aco 

1,000 
10.000 
lOQiCOO 

800 
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Hop*  S  nith  Electrical  Co.  i:3,C  00 

Immitch  Ltuuoh  k  h  mti  o.  10,000 
Iaiip«nftl  En|;iii«eriDg  Sjp- 

plief  On   l^tOO 

Kni<Ul  »Dd  (ipQt   100; 000 

Kiognbrfetf;*  >!  s  Devon 

KlM-Lt^;  ,V  TniSliuMf-l.  2000 

Kramiii  I.<ipit«d   4,000 

I^mm«a  k  Co.    2,100 

l.«wia  Motor  Co,   2.O00 

Ijidga  Elcctrio  I.'ght  A' 

Puwer  Co   3.000 

I.oiwloo  F-lf-lriMlSynd.  ..  10.000 

H.  H.  L'}ii|;l>otJut))  It  C'l),  10.000 
Lowne  Hlestric  Clock  k  j 

AppllMKc*  Co.   6.000 

J.  C.  l-y«ll  ft  C  o   2.000 

Bf  kdriu  Electric  Tramwava  100,000 

M»k;i>i^.  -i«i.4r.«iM:  T.'li  1  a'iO 

M<rk«  \  II..cii-Vni-  11  h.XHJ'i 

M»rlliur*»'  l.ioc. Supply  Cn.  1,000 

Mk-Iimi  ft  (  ,>.  .„„.M.„.  no^ooo 

Mill,  Koglith  It  <te,««.....  30,000 

Miniature  Aro  Lttllft   . .  2,000 

Murci..  Hk«kiM  RttB.  C:  11,000 

Mor»  l.iDiili-d    16.000 

Muirhna  ft  C      .        ..  60.000 

lkluiiieibu»b(.'oottni  SrnJ.  76.000 

KMtarM{It»l.)  »   U)06 

KfchAliMi  1 1toMmm..„..  2.000  I 

0(lo  KleclnVulMfg.  i  >.  ..  lO.OOO 

<tiiUoii  llroed  KVc  Cj.  ...  6,000 
PenoDai'liiio,  (Viraeii  ami 

Itellnii-y  Co«d  Mulit 

IIm1ic»>'  Cvw   3,000 


r^ildiuKtoo  Kkc.SuppljCn, 

Pelii  ft  liadfurd   

I'neuiDatnplioue  (Ltd. j  ... 
I'ollak  •  Yirag  Telegnph 

Sjad  

Rawiirtli".  Triu'Xn  P.ifrrt" 
Uh«?i-s  Kl<-"lrir.-,l  MfL-.l'.i 
K'lodea  Kiectrical  (('arei:  ; 

Syndicate    

Bubber  Redamatioa  C<>  . 
Saipnia  Kli- *li  i<?4l\ViT«(.'". 
S«o*i  h  Wft'.ci  Power  Sjinl. 
SL-..iiisli  Klec.  TrA--li  m  1* 
Sll^l';^■^^l'■^<,\\'■>n'e^l^•"||llI^^- 

ft  Sialfonlahira  Syml. 
Himpin  Are  iMiip  ByD<l. 

Simpma  Amtonu'iot  

\V.  Sitaon  ft  (.'ck  ,  

Spragiie  KleT.tUw  Co.  

J.  Stone  ft  C"  

!SMppli»i  Limited  

.SyKe«  ft  SuffdeD   

Telepboe  |L<<I.)   

Thermit  (LuL)  

Topahaiii  Klei'tricity  Sup- 
ply (\>.  _  

Ti-amvayH  Kiteo.  .Syud... 
rnit«l  Kleclrk  Traiiinuya 

(Uoote  Video)  

Vmi|^,  BrowB  *  Co. ... 
VcraoD  MeellMtfait  ud 

Kloi'trical  lieKi'ten  . 

Wallace  ljunp  Ujml.  

Thu..  W.  Want  :  Ltd.;  

We«tnn,<  'lereilonft  I'ortie- 

beul  Dadu  Hy.  Co...... 


fl.OOO 

ao.ow 

d,CCO 

2,5C0 
30,003 
60.030 

5,C00 
10.000 
10,000 

6.000 
600 

10.000 
16.000 

aooo 

2,-,,000 
700,800 

mio 

6,000 
lO.OOO 
60,000 

3.000 
6.000 

600.000 
tfi,0C0 

2S,00O 
55,000 

.1,10.000 

lao.ooo 


PDBUO  OOMPllIEl  WOUSO  UP.  DIS0OLTED,  to. 

IN  1904. 

Tlic  liillinviiif;  ui(;  tin-  pr:iicij».il  clrctrical  anil  enpricei'ing 
liniitril  li.iliili'.v  iimi |>;un€'-  which  have  been  wound  up  i ridin 
volitiuaiily  or  coiD|Hil.sonly)  «luring  the  past  year.  An  a-tfiisk 
(*)  ilonolcs  that  the  company  wa.s  Aroiinil  liy  wilr  uv  ninler 
the  supervision  of  the  couit,  atiil  (f)  that  tho  company  Iim  been 
stnick  off  the  register  of  joint-stock  com|>uniog : — 

♦  r-fl  .'c  in»1tirt  T'r  ir'i  ity  C  >. 
tl'isrcnnT  A  Hi-tj'iol  rioi'ti        i  i. 
FerraDii    l.'mitcHt  iio   ba  recuu- 
atraeted).  [<MauriUu>). 
tO«  ft  Kleetric  Lichling  Curpn. 
lUramme'a  Mi^mt-o- Electric  Co. 

llawaiiaD  Tratawaya  Co. 
tHeili^K,  M-Kr«ll  *  Taylor. 

Itnl  K'.r.ii'.  .Si"i.i^'L-  V-aiiTf  Svtid. 
t|tali»n  Kkc  Lifctit  ft  I'uirer  Co. 
I  tJoci  ElaaliwQniv  Motor  Bat- 
Ury  Synd. 
Johiitou  ElMtfD.<fa(ol«l4*Sfiid. 
t  K'^w,  itkhBond  A  Kiagileit  Tmm- 

I.  ef  i '.  Wskftiflil,  DcTTsbui'v  .t 
Iri.t  Elec.  Trcmwaya. 

'  Uaeoia  Twk«m»  Co. 
'  LmdMKttotrfMlSyiid. 

L^odon  lelei^iph  A  Steeni  (lajfte 
Electric  »'o. 
tLore'a  Kleetrk'  IVaetion  Cj. 
'Sir  Himni  Maxim  Rlwl.  ft  Kogi- 
,  'MeOuir*  Mfg.  Cu.       l»<«f ina  Co. 
•MrtwllfeOiib 
■XaUrad  ra«ciifa  YimUcb  Cbk 

I*  ft  R.  Starngfi  BaUeif  On. 
i  'nU>  ft  Xndfoird. 

rionfcr  R!r-  ■'rii'  C\ 
tPoll  If  i  Klec  I'jisiiK-'riat' I ',1. 
tKHilwajB  Kleclria  Jlupply  8ynd. 
Kwgom  Elcc  OoaMracttaa  Synd. 
,    l(<!ianr«  Etectrte  Co. 
.    Rhyl  ft  Pr»»tatyn  Hiht  IUIl»ay 
^Bound'a  AcvuinuUi'ir  L'o-        i  Co. 
8licf!it-lrl  El.'ciiic  .\(tvfrli-.fmcnt.-<. 
•Shii'ii'y  r.i  iv 

8  jQili  lAuca^bire  iviectric  i'nKlioQ 

>V  Power  Co. 
.S>uth  W'e.larn  BleetHotlOOk 

II.  .'^iiUim  fi.  Vn. 
'I'tianir..  I .l.irich  C'>. 

i'raouun  Lkrvalopmeut  I'x 
Tramway  ft  QeiHital  A)<pliatice«  Co. 
I  tTramway  Trolley  Co. 


An^tina  Elr^-iric  Tracl'oo  Co 
*Aul>matic  TrlvphuiM  Ck  (190J 

Auiiliaiy  ft  Light  ItailwayaftTram- 
wayaO>.  [ttructionl. 

Ba'h  Btectrie  Mrg.  Co.  ((ur  m-oo- 
tBerreoberg  Kfactcte  Lump^fML 

Blake  Moncber  BIool  Ore  8ifaT«- 
tor  Syod. 
+Brltii»h  ft  Furrign  'I'wuuwaj-  I'u. 

Kritith  Bltctoic  Separating  V<k 

autft  fioMib  h  OMhm  IVra- 
fCarnooCa.  (w»jCa. 

I.'ity of  Buemii  Ayr^n  TratuwayeCo. 
tCiiy  of  MtiicoKlecteie  Poww  Syud. 

CleveUod  ft  Uurbam  I  'oun'y  K'r-- 
Uioal  IVver  Co.  (Ltd.). 
tCulwya  D*y  Ele«i.LiKlitft  l>.t»(t  t:«. 

Craa  n*e.  Eqgineering  ft  Mf^  <  «. 
fCiyilOl  ntt*M  Light  Railwajii  & 
Tramwaya  Co. 

D»rby».  ft  Noiti*.  E  e-.  PowrrSyod. 

Djfer  Electrioily  Supply  Co. 
tEtat  Sum  Ik  Tramwaya  Co, 

EdiHrn  Uowcr-iJell  Tdeplioiw  ijo. 
«<  Bonio. 
tBka  ManrimioM  k  Aatum.  SyiuL 

F.lec.  Supp1!ra,Rubherft  EbonlleCn. 

KIcctrioal  Wuol  I'ullinnSyod. 

KIrclnV  ft  QeQ<ral  Contract  C.>rpo. 

Elariric  Eiteuaion  Co. 

Electric  Geiieralinf;  Siatioui. 

Ele^tr'c  Liclil,  In  urano*  tt  Wtkt' 
Imanre  Co. 
f  Electric  Tntrd  Lanp  Om 
*EUctric  'nmber  Semantag*  Tn- 
•erTa-lon  Co. 

ICIcctrvc  Tractiim  COk 

KIcctm  lni>ti'ute. 

ElMtrical  IVcachinx  Co 

ElMitrical  Fltliug*  Co. 

Eirvlrical  Indicator  Sj n  1 

Electrical  luklro  I'rintii  K  Swi  I 

Klect,  Mai'hiEery  lltvc|.>|>mrntaCo. 
tEtwtriciil  Navigatioii  IVoteelioaC*. 

f  KUctrO  StAQDUe  Cu. 


SBOm  DEVELOPMENTS  IN  SELF  EXGITBD  COK* 
POUMDKO.  ALTBBHAT0B8.* 

.\s  ia  kiii^'.vn,  tin'  niftin  point  of  ih-'  sy^-.fiii  li  t'nir  ;.i:i,'"c 
or  polyphastt  iiltfit anting  current  jjencr  i'i  il  l'\  t  !»■  iii  icjiino  is  (Jirectiy 
led  to  the  field  windiiign  for  oxritutmii  mi  i  Inr  <-oiupotindinf;  by 
means  of  «k  couuuulalor.  By  tko  intf-ipostition  Ktid  eulljiblo  inter- 
conneotion  of  tnumlomMMa  or  lij  evtaio  circuit  urrAngwiunU  in  a 
iiinele  tramfenncr,  th«  neitiny  omront  of  th«  tiiachiiM  ia  ulcen  off 
in  flhniit  to  tliv  uinin  windinj;,  and  the  eompottacliiic  Mirimt  fn 
«flrii"»,  Hiid  MO  conduc  ted  to  tho  coninintator  (lul  th* Mflitinir ranrnl 
piiuring  tlie  field  wiiidinf-  remain*  approxiuMtttl;  COMtant  for  all 
liMtd»,  while  th«  eoiuponmling  mrri>nt  inenmaM  lunA  decrca^.i  with 
'hi'  wattloM  coiiiponent  (  f  thi>  iMnin  onrreot.  By  prop«r  regnlAtioii 
(Hon  obtuin  ifie  cuMtiition  tli-i;  fur  mi  v  load  the  armature  reaction 
IS  n^inulk'd  »nd  the  drop  in  vctltage  of  tin-  machine  i«  cornppnwtpd 
fur.  or.  if  desired,  an  over-conipoun  iint;  uf  tlin  nmcl-im!'  with  m- 
cr«<l8ing  load  ia  obtained.  The  main  fotttiin'  nf  the  ui  u-hinf  ii  the 
romniutator  and  the  <-onne<'tion  of  the  fit  1  i  wiiiil-.nijs  t.i  tin'  smui-. 
This  arrangement  liaa  for  an  object.  fin4,  to  diMde  tlii>  mam  eiiri  cnt 
babm  it  entoo  the  maia  winding,  inio  two  aomiwaems.  the  watted 
aad  ths  watlleaa  oomponenu;  and  to  oooduci  only  tha  valtlan 
compoupnt  to  the  fiKld  winding,  xo  that  thaescttiiiK  oarrentiD  this 
windioc  inrn-aKesi  and  doerenaen  proportionately  with  the  amtatan 
reaction  <tf  the  mnrhiiie.  Thu  airond  object  is  to  prevent  sparking 
at  the  coninml.'iliii'.  IVir  thit  purpose,  the  ficlil  windinj;  and  th« 
commutator  arc  no  xubdividcd.  mid  tho  lielil  winding  cnimcctcd  to 
the  latter  in  xoch  ii  manner,  that  two  groups  of  rirciiiUitre  obtained. 
Of  thf-we,  llie  KMC  is  thf  tlcUl  windiniT  nnd  rf  i<  iv<'-,  the  e\ritinK 
I  Hill  n:.  uH  well  an  llh'  w.ittli't-^  iTiiupiMiiii'  ff  iln-  iuivis>  current ; 
the  other  cunsibta  of  crusB  counectionn  lietwee u  the  neparaU*  parts  of 


Wm.  1. 

thp  fieM  wimUii^,  fonuini;  thus  a  circuit  which  is  connectod  to  Ihtf 
inii.iit.itor,  diaplac«d  by  ono-qiiarlor  of  a  period  relative  to  the 
ji.  Ir  v\  Hilling,  and  wrvfl^  rf  i-eivu  the  rctuaininc;  enrrfrv  comp«.inuiit 
of  tl.i.'  iiinin  eiin  i-ii'.-  I  ii  <  L)ii>i<:iiuonc«  of  a  pecnliiii  i-imKn-tion  of  tho 
transfortuors,  th cms-  r  Duiiectioiia  need  not  be  diiueiuionMl  for 
the  entire  unor^.v  l  omponent  of  the  luuin  OHRontt  hot  only  for  a 
comparatit  oly  smuU  yAil  of  the  same. 

In  ad  earnar  type  of  machinet  the  field  winding  conisistod  of 
parallel-WDnnd  wires  <Kenoratly  four)  but  as  thia  deaigu  had  soiua 
orawlMMka  of  both  a  mechanieal  and  eleotrleal  natoM.  oaothor  flald 
^nnding  was  devi&ed.  which  ia  jnat  as  aimfle  a*  thsl  oi  «iriiiiai;y 
iijachlne.4,  and  allows  furthermore  of  «n  nTOOOiUnglj  aim|ilo  lUathO' 
niotical  calculation  of  the  coiinuutation.  so  thst  In  tu>  case  do 
ditllculties  dne  to  the  fonnation  of  «(Mrk8  ocear. 

]iy  this  new  construction  the  soparate  parts  of  the  field  winding 
do  not  i»f>n*int  of  parallel-wound  winw,  but  each  part  rnn-iist.*  of  a 
grijiiii  cf  liuld  windings  which  are  coiiii'jcteil  tu  tlui  i-omiiiiuntor  in 
pitraijc'l  to  o»>e  ntiofhpr.  The  leparati'  f;roup-<  are  coiutr«cte<i  «<xaclly 
as  in  tho  CH>i;i  nl  i)..>  ti.  '.ii  w  imlm;;  yf  (jKiiiim  v  machines,  and  con- 
aisla  of  fiotJ  coils  of  n  single  conductor.  As  the  aeparato  parts 
consist  of  separata  ooUs  of  a  aingls  eondnotor,  the  current  i»  not 
interrnpted,  as  was  tho  csso  in  di»  ssriior  anangeiucut,  and  thi*  is 
avoided  in  the  asoat  simple  way  by  phurinc  the  crass-eonnAetions 
at  the  ends  at  the  sondnetors.  Bnt  in  this  eass  ths  STOSs-oonneetions, 
in  order  to  prevent  a  sliort.cirotiit  betWOSB  nslghbourini;  bnishet  in 
every  bro^  position,  miut  have  a  oertstn  issistanee  whiob,  as  will 
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dwwit,  tuusc  htax  »  my  dtAnito  nktwn  to  tiw  fMiaUoc*  of  the 
JIdd  trinditiu  itselL 

The  arrangeomit  IS  nduoed  in  Fiig.  1  to  a  bipolar  iliagrHiii,  »nd 
■hown  in  Fig.  3  for  a  13  pol«  maebine.  The  fi«ld  wiiidiiij^  is  hc>r« 
mbdiri(lG<l  into  six  purtn.  Vte  nccortliiii^Iy  get  in  the  lS-|wl«  iuiichiiu< 
(Fig.  3),  !<ix.]iole  groups  with  two  pnlea  eaob,  wfaieh  are  Hparately 
ronnecleil  to  tlie  eoniiiiiUutor.  The  coiiimulutor  ban  tiiin?  s«'<?im'tilB 
per  pole,  six  Active  aiid  thrxH-  blinJ  «<'giiient!*.  The  sepiufiits  per 
p«ir  r»f  p<»!e»  are  uecorJiiif;l>  ileKiKniilcd  l>\  the  niiineralii  I  to  !H, 
arid  ni  l'  8Cgiiioiitis  of  all  p«k»  un-  coiinccteil  with  uii  j:iiir. 
The  iiu»»-eonjicctit»r>s  ht'twooti  the  wiro  eiulu  which  an;  tii  .-.ijiimiiHi 
hy  fi>  f.  p,  urn  joirn'i  ic  cotiiuiutator  •vgiiiuntH.  I.,  II.,  II  I.  nre 
the  bruakiifl,  to  wlurb  tiio  ihriw-pUuse  exciuug  ajid  cotupouiidiiif 
eimaiit  Ja  dinelij  MMiUad. 

Of  aMdal  intMoitla  tho  tiwmtical  |wocfl«  of  eouunateUui  and 
ibe  preliniinarv  calwiTatipBagf  Uwwaiataocepfihawqaa-eoitiiiecUonit. 
^nu-se  latter  can  be  ealeidated  in  a  Tery  oooipletoaiid  exaot  mannt  r, 
and  it  may  be  sltown  that,  with  a  certain  reaiatance  of  the  crosa- 
oooiMetiom,  the  commutation  voltAgo  and  the  ahort^irenitcnrrenla 
of  commutation  become  nil.  If  then  the  re»i«tunce  U  cho.-^tn  too 
large,  a  short  circuit  current  is  produoud  in  the  one  lUreetinn  :  if  it 
is  cliOHCii  loo  small,  in  l!n>  i^thtT  direction.  That  is  to  nay,  with  a 
certAin  re«lxtaneL' of  tln  -i  c.-  "'  -  lainneclions  the  CLitnimilaliun  volt- 
ttgii  b«coiu««  eqttal  to  zero.  On  this  other  baud,  we  nbould  euipbuttune 
the  fact  that  Ihla  ideal  aammnitation  ia  not  pnarticalijr  obtained  here. 


tbe  euneota  led  to 


fat  tlM  fald  pulaaliaaa  and  other  aouditiona  Iiatc  aa  oAImi  a  eeriivin 
aonnintHtiatt  TOlta(|«.  However,  th*  laault  ia  IliaoMtioally  very 

interesting  in  so  foi'  as  it  Khowit  tlial  than  ia  iar  tbs  croaa-oonnec. 
tiona  a  certain  most  favourable  resi»tai]aa,w{thwllidttbeeOi|linin(u- 
iion  bccowcn  a  theorelienlly  complete  one. 
The  ealciilaiioii  i»  uiado  in  the  tnllowin);  maunui- : — 
Let  uscunitider(Fig.  I.)  lirush  II,  to  bein  tiiucoumutatiou  podition, 
that  IB.  the  position  in  which  the  brimli  brid)(cs  the  blind  aeRmciitii, 
and  thus  connects  the  b«<;inninK  and  the  end  oi  tho  Meld  windni!; 
ut  jvuit  ■  r,  lunl  lu  An  above  mentioned,  the  current  of  Brush  J 1. 
should,  with  lui  exact  compounding,  be  in  thii*  pa-tition  lj  =  U,  \V<.- 
dt»re|;uid  iuaccnracieB  and  any  remaining  )iart  of  the  energy  com- 
pouuut  of  the  main  curreul  iu  lbi«  brusili.  K  »hurl-circuit  current 
would  tain,  inaenanl.  (ha  m«no  of  tba  •mm  aliowD  iu  dotted 
linita  at  Brmh  VL  Tfaf  eumiit  tai  tfaa  laiMnlB  patalkl'OonDeetod 
paria  of  windiag  ia  aaauaued  to  bc»r',  the  renstance  of  the 
■epamtepaitaof  tha  Windlngasr,  the  I'.D.  between  the  be^'uinini; 
and  the  end  of  the  parts  of  thL<  wimlinj;,  lyiuKat  the  time  beneath  the 
hruslieh — for  example,  1  \o  ITi — i*  tiien  <r  =  i;,  thu  same  im  the  vohii^e 
between  Unmhes  I.  and  III.  Ak  the  hi  If  imluction  in  liK'  wi'unde 
part«  of  tho  windiny  Ipole  ^froupn*  \^  very  liiijli.  llu'  8e|Mr.ile  i  iimtit 
Ktren^tha  r,  t,  i.  can  be  tiiiieH  ?>•'  f  iti^liilit.  .\9  n  ii  r  ir(  {m-1, 
tlieoe  ciiiii  i::s  rire  not  cxn  ■  n  i  l  iliml  but  til  ulu  ^  ]  iil^-.iling, 
Thuh,  for  example,  llie  cilrrciu  m  the  position  lihuvkit  will  be  u 
miiiiiiKun  iu  the  pnrls  uf  tlio  winding  6  tu  10,  and  a  ma\imnui  in 
1  to  lu.  irfjt  u»  vhII  Uiu  dilTereiicu  i/t.  Tliia  i;^  tto  much  llu:  smaller, 
Mlativa  to  »,  aa  Ui*  adf-indiutiaa  ia  gieatar,  and  we  can,  therefore, 
in  order  to  Aamuioia  tlia  eraaa-eamicctiana  ^,  eonaider  the  eeparata 
fwnnt  etrengtha  aa  oonatant.    It  ia  aawtmcd  tliat  the  broahea 


•hotdd  have  tho  width  of  about  tiuoa 

(he  three  parte  of  tba  winding  ahown  to  tho  riaht  in  Tig.  1  mmr, 

therefore,  flow  over  the  crOdd-conneetions,  and  we  obtain  ia  the 
cro9»-connoctlon9  the  do«igtuited  current  di>ii«iiinii  that  is.  in  the 
connections  to  6  and  10  to  11—t,  4  to  5  and  11  to  12  =  'i>,  to  4 
and  1'2  to  l<t  =  \U. 

That  no  short  circuit  current  may  occur  in  tho  positions  shown 
for  Urunh  II.,  the  voltace  iK^woer,  the  M>ginenla  0  and  10,  that  ii< 
l>»-twopn  the  pnda  o(  the  part  of  the  winding  C — 10,  mu»l  evidntitly 
In  ,  |;:  il  U)  zero.  In  this  portion  of  the  windmg  there  app-jur  two 
which  have  oppoHite  directions  ;  tir.it,  the  ohtnie  droji 
III  pressure  ir,  and  second,  an  l'..M.l'.  of  self-irichiclion,  r„  wliioli  is 
pruduc4i<l  bj-  taking  off  the  current  </<  iu  thu  part  of  the  winding, 
0-10.  The  eonuaatatiaa  voltage  then  beeoniea  leto  when  «<beeoaM> 
««r.  It  ia  clear  that  for  tlua  purpose  the  eunrent  <f«  neade  to  be 
only  very  i>li>{ht,  eo  that  we  nmy  assnme,  without  mnking  anyprftC- 
Ileal  error,  that  the  current  i  i-»  constant.  In  order  that  ttiew  eondi-  , 
tiona  exist,  that  i*  r.  =  i,.  and  that  the  voltage  bc-tween  the Sf-gmc-nt« 
6  and  10  becomes  e<jiial  lo  zero,  the  drop  m  voltage  in  the  Hhiiiit 
connections  3  to  0  and  10  lo  I M most eriaiiiDtliy  bocqtial  to  tho  bmh 
voltage.  If  p  u  i)r'  resistjinco  of  the  aepaHtte  craoa-eanntctiona, 
tbie  drop  in  voltage  beeotnea 

Tho  kvaall  INlitaKe  wa.'«  I :  =  i r.    \Vc  thua  have  12ip=  tV  or  p  =r/lS. 

For  thia  value  the  commuiiuiou  voltage  would  be  tbeontieaUy 
eitaetly  equal  to  eeio.  If  we  make  f  einalwr,  a  abort-cirenit  earrent 
wfll  appear  at  Hr«ieh  II.  in  tlw  direction  of  the  dotted  arrows ;  orif 

w  o  niiike  p  larger,  ill  ihc  uppositO  dllOetion.  I.el  us  call  tin?  rc^I-^ 
tJinee  of  tiio  entire  (icid  windinjf,  tlwt  ta  Of  the  •'iix  parts  in  paralkl, 
li=r,i> ;  the  resistance  of  the  cross-connections,  that  i.^,  of  (he  '1  by 
.%  cri)s»  coiineetiona  in  two  groiips  in  parallel  if  P-^Ti^)  "i  We  then 
have  r-fi^/3mfir;24&6B/4.  TiM  ia,  the  resiatance  of  the  eroas- 


oonaeetioiia  wOl  be  about  the 


■a  the 


of  tbe  wiodiqg 


Fio.  8. 

itialf.  "Wfadla  thaeivrent  in  tba  fiaU  winding  is  1 ->'>•'.  the  um-i 
eurrent  of  the  erae«'«onneotion  would  be  ai>out  'ii,  that  U.  only 
about  one  third  ol  the  entire  current  of  the  field  wiiidiqg.  The 
additional  losses  in  the  cross  connections  are.  therefore,  not  IWWe 
than  10  to  1.1  per  cent,  of  the  losses  in  the  (iebl  winding. 

The  reiistanoe  of  the  connectioii»  depends  upon  tlie  nuniber  of 
pumllel  groups  and  on  lliu  breadlli  of  the  brushes.  In  practice  tb^ 
bniKhesnrc  made  four  to  five  wgments  wide;  bo  that  they  shall  bridil" 
n-ross  the  blind  sfRUicnta  which  are  not  connected  to  tho  winding. 
Ivi  tho  case  for  tlic  position  of  the  commutator  shown  hi  tW 
ilUjatration.  the  counectinns  U'tween  :J  lo  1  and  12  to  l^tare 
out  current,  and  tin-  r.'sistnuee  of  thu  slumt  connections  must 
approxituahJj' j>='V*'-  The  shunt  csiimcclioui  are,  therttorc,  greater, 
but  tlio  loMaaaniallaf.  riaea  tho  ummb  ounentdeereaeeei  ao  tbatia 
Ronerai  tbe  Io»mb  in  tbeee  ehunt  eoitnectioni  atnount  to  mm  than 
10  p«r  cent,  of  tbe  loaaca  in  the  fi«>ld  windiii^'. 

The  tranaforuier  oonnectiona  for  conipoun<ling  by  means  of  tw" 
or  a  siii;;le  tranaforuier  remain  the  same  »-■<  lu  fnre,  nv.-l  have  bein 
def^cribe<i  in  I'lirmer  pnbUcations. 

In  |>.\ralli-l  connrrtion  tin  cunipniuul  ni.ieliiiu  <  work  exocUcntn- 
auil  if  tliry  are  i  (ihipurinl  vi  itli  oril  iiac  y  macliim  s  of  r4mall  arniiiure 
K'ii.-liou  tin  y  w.U  Ik'  U>.:iv.\  r\uM  hi  Uri  tiiiiii  tl'.c  liittvr.  For  ji.-inilkl 
couiii  ctioii  lliu  scrirs  wiiidiM;;*  l^f  Ihi-  tniutoini. i«  are  cuiUMHIled 
tOf;etlier  thniUi,'li  lime  eotiipij'i^Ktiii..' e(iiidiH:tor».  either  at  the  tf' 
luiinds  or  ut  stb'i  U  J  points  of  tho  wiiidiug.  ('(niwiiuently ,  ll><' 
machines  wi.<rk  diivtlly  upon  ami  through  one  another  _iu  llio"!;» 


tho  oonipouiMUni;  wae  aiMaatker  removed :  and  ainee,  in  ^oej^U 
compoundiiig  luaehinaa  anlmllt  witit  larger  anoatura  reaetMB  tnaa 


wdbiaty  machinea,  they  work  weU  togetiiar  in  parallel  eooMttiim* 
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Till-  roiiii>ii)iiiili'.^  «uik:<  mil',  iiiuwim 
ri II M  jii.-risnl  1 11  l;  I  ■  t:ii ] ucl I irt*  fur  .i;]  p:u":il 
:ii:ioliiiH's  I'uii  bivi.'         f..J'.:u:l:ii;'-s  <il 
rti'Vf'.Liill   I        [.;.  Mv^i-.tdijn    :il  jiim-kHij 


.  liii.l,  i>ii  ;i'"Lijiiri:  >y.  iho 
;  nnfluiu-.  t' •;.:4  iiif ;■.  The 

iin'hm"-  ■  •!  liu'j,'!'  ;ii u..itiiri; 
;::':t  ll.i/^.'  m[  uiiii;! t>l 
Binallcr  jirii.DtMrt'  niKii;.  !   n-,  i<.  r..!i»t«iiil-|>">Ii->itial  lelatioii). 

Siuiilurl.Vi  llies4>  ujuciiiiit*  work  ivry  wt-ll  if  coniictcted  in  parallel 
with  cnrdiiuirv  machines  and  in  v\i«UD|r  ttaliODK,  In  xhia  rA-w  one 
moat  natunilv  lake  citro  that  the  macllUM  to  »t  iett  sutiici«ntly 
k^r^s  tint  ila  ioal  mmapoDda  to  th«  mtdtM  aomnto  of  the  plnnt, 
•iiuw  oUi«nriae  ik  eoulo  be  (nrerlttadad.  Wbm  oiN  eooDMt*  a 
eoiiipni)ni1«Hl  machine  in  pnnillcl  with  an  exixting  phuU  it  corn-ias 
entii'civ  anloronticiilly  all  )ireKKiii'r  viirinttonN.  If,  for  exainpU%it  ii* 
tlrsjrt'ii  t^)  ki'i'p  nutniimticnily  t)a'  v<  hage  coiihtant  iil  ccrtiiin  puiiitx 
in  u  n<>l\vnrk.  thin  v,\n  lio  acroniphshed  in  llic  yinipIcKt  nninor  bv 
eonncoting  nl  llics<'  puintK  the  coinp(:itin<lc<l  luuchinv^  in  puralltil  us 
no-luiid  niuton;. 

Finally,  I  will  uivnCiun  n  tuort'  reoon!  (^omf'tjijinf'  cfinnerti  in 
which  is  of  interest  in  so  far  m-  lln-  i  nin;".':  i  ri  imi  lj.  .ijiplif.'i 
dirwrtly  to  the  miiohinc  without  '.im  mti  rp  . Dillon  I'l  irimsl.it-nii-r-. 
In  this  arran^.'i  >in  ii!  the  polypii:iK-  xcHml,'  i*  rn  iil  is  l^  ih  i  n'.,..! 
in  thriM)  anxitiary  coiU  which  are  loctitod  uu  tlic  Ktiilor.  in  uititrr 
that  -snch  a  ninchinri  may  he  at  the  aiune  time  compounded,  a  nioKt 
Miiuplo  ormagetueuC  ha»  boen  d«viaed  whereby,  in  tna  miue  oloiii  iu 
wbichtiM  Muittai;  winding  Km.  tiwi»  n  fiieti  abakputoftlM 
mtin  vindiiiK,  the  rtsiweti^'o  eoih  beinjc,  howeyer,  connMWd  In 
oppovitv  diroclion*  to  the  D'Hiitininj;  part  of  the  main  whidin^.  T1il< 
umngenicnt  is  diagranmlii-ally  slunvn  in  l-'ig.  H.  ('  it  the  coin- 
niDtator,  DBB  ai«  the  brueiica,  mkI  ••*  tb»  throe  nuxiUftrjr  anrila 
wound  on  th«  atator  and  enpptyiiig  the  eseiting  eumnt.  w 


of  coii'ii  i  li  III  of  the  eoila  of  the  main  n  niiin;^  i  which  lic-K  In  the 
nai!!.'  i-liit  ■  uiU:  the  unviliary  winilin^i  with  mgard  to  the  remain- 
ing iii.iin  « iiiilii At  [  i  .M'^it  (lu  l  l  u  (  \.liibitc'd  at  the  St.  Lonii 
World  a  1 4UI  tmh  a  tiiMiiinic  of  Wkw..  h\  Iho  "  Soeii'li'  Alaacienno 
dc  Conntntction*  Mi'caniqiius,"  JU-lforl. 

Fig,  4  idiuw*  s  view  of  a  utaudaid  machine,  from  which  all  i-cia* 
tiona  Mu  h»  dMr^  Man.  At  ahown,  the  eoammtator  la  of  vaiy 
uiodants  SlmtoiSaiu  m  eompariaon  with  the  total  aiae  of  the 
machine  and  can  bo  easily  placed  where  otherwise  the  slip  ring*  or 
the  exciting  machine  wuuld  he  located.  I'he  machine  n?preseu{« 
one  of  the  first  eonstnietionii,  in  which  the  tielj  windinf(  eonaiah> 
ol  parallel-wound  wires,  and  has  been,  up  to  the  present,  in  openv- 
tion  for  about  1(1  months.  The  (iehl  winding  can  i>e  Hourly  «e«'n  At 
the  lower  )i  'i'  the  field  frame.  .Vll  ninchine.n  at  pj.  m  oonrM 
of  con!<tnirti..n  are  being  boiU  aooording  to  the  UiAgrsm  of  bid.  % 
other  <.!'»  11  thing  liaa  Mas  tfaiHiffd  in  the  oatorior ^wmtmim  of 

lh»'»«  iiiftchinci. 


4)  KVi  SV^tji  Mi«  i-i 


ll  4B,,.....J. 

ioM.-nih,4n»-  ^ 


CORRESPOllDEffCE. 

CABLE  LAYING. 

Tm  THK  KKITOB  i  l  TTli:  EI.K<TR|i  rA.V. 

Silt;  Few  111  those  who  Iiuvl'  had  any  CNpciicncc  ut  mains 
will  agree  with  Mr.  J.imes  Perry  that  thoy  constitutA  an 
appareniijr  stmpki  '|ii<-stioii.  On  tlio  contrary,  the  greater  the 
length  of  (heir  cxiicricncii  the  uioro  couvincctl  will  tlicy  b«  that 
the  maini  are  the  vital  |)ortion  of  their  work 
demeadiog  the  greatest  care,  skill,  attention 
and  jiidgmcnt,  Mr.  Porrj  appears  to  confound 
ayatems  of  nuuDB  with  laying  maina.  No  elee* 
irioal  worit  i«  more  apt  to  be  carried  ont  badly 
ibn  tbia,  and  the  beat  of  ayatens,  if  bodq' 
exoeuted,  will  fail,  white  "~ 


Fi".  4. 

the  main  wiudmg  of  the  statoi  and  S,S,S,  the  pftrl  of  the  main 
windlBf  whieh  Um  with  the  anzilianr  winuoff  im,  lha  aama  alota. 
Thcaa  eeib  am  eonmectad  in  opewite  dieoeUona  to  thoae  of  the 
remaining  part  of  the  main  winding.  We  can  then  cenaUer  the 
ansiUary  winding  ttigether  with  the  coib  of  the  main  winding  lying 
in  the  eauieslot!!  as  :i  eoni{)ounding  tnUHfoinier.  Theoompuiuuling 
ia  efiected  under  the  influence  of  the  atny  field  of  the  iniuhinc. 
which  in  perfectly  sullioiont  for  Ihu  purpose.  If  the  niachini!  !•» 
loaded  with  a  more  or  le^n  iruhii'tivc  ctirrciil.  which  has  a  tt'udonL'V 
to  prc'il'irt"  n  decrcusu  of  the  held  in  the  nmin  wnnling,  the  Buinc 
current  u  i;  ,  ,mse  in  part  of  0\v  niniil  witnlim;,  wliicli  is  wound 
in  oppi»--,ii«;  liiri  clioti  lo  the  remaining  part,  a  corn  s[K)ndnig  increase 
of  the  tii  ld,  iin<i  tliui-  c<jnv6pi)n<lini;ly  incri-ase  llm  esi  iting  vnltuge  of 
the  exciting  current  iu  the  auxiliary  wmdiug  (.  U'llh  a  suitable 
eboiee  of  the  nnnibar  of  tnxiia  of  tha  aanponnding  eoila  of  the  main 
winding  ve  cats  fat  tUa  manner  ofatdn  a  eoin{4et«  compounding, 
without  employing  a  componnding  tnuiafevmar. 

This  mode  of  connecting iii  uminly  adviaaUa  AwinnitUer  mnchiues, 
in  whieh  it  i»  of  importance  to  redooe  tbeooat  of  the  niaclnnc!)  to  the 
extent  of  the  cost  oif  a  tranafonner.  Itt  moreover,  W  the  advantage 
that  it  ia  vety  aitnple,  eonaiating  num^  in  reversing  the  direction 


8Takem  may  give  good  rMtilta  hi  the  banda  of  r 

skilful  and  consciontious  foreman. 

Too  much  ap|i«ars  to  h«  expected  of  t)io 
>  iliil  systtMu  liy  the  writer  of  the  letter.  By 
hi»  own  uvfiiiiut,  the  lead  covering  of  his  cable 

foulty.  Km  hi:  111. Hues  llii:  liitimmii.     It  ia 
ti_!  bi'  li.aii.' 1  th;it  hi.-i  ro:i\  l:ir  will 

UM-.    i;ivi'  l.ilM  I'liy  l>ijtte|-   I'rsultS  ;  if 

it  doc«,  be  stiould  take  out  a  patent 
for  eliminatini;  tho  lead  covering  of 
a  cable  and  substituting  a  ooating  oi 
tar  and  sand.   The  function  of  the 
bitunun  round  the  f&}>h  h  to  (>x<rtuil«  mois- 
twro  end  chemical  icagciitci,  llhJ,  if  the  Lii'u]>cr 
mat«rial  be  employed,  aad  it  be  applioa  ia  s 
suitable  mannar.thia  mult  ia«tt^ea.  BaAnad 
Trinidad  bitumen  ponrad  round  the  eaUe  it  n 
proper  temperature,  the  lead  ooraruig  of  the 
cable  being  dry  at  the  time,  w  ill  adhere  fierfcctly 
well.    In  the  event  of  ^ubeidcnc*;  of  tho  groumt 
ill-'  liitiiincn  liri"  ''iitTiri'dt  flfiiihty  to  fullow  the 
iiKiiii  ;i!ii!  nt.iitit.iiTi  the  iiiijitTviciiH  iM'.rainjf.  It 

i:'    \C\\     l.l'l!     illljl-l'<l.     iil     lllStli^t;-     Ill/t  s.ilijcct 

If'  e,ii'tlii[il.ikr,  tli;it  iii.iiii-  :itc  sii^jcctoil  to 
Htiliicii'tit  \  iliiiitiiiii  ti.)  cii'ist'  crui.'ks. 
Tar  is  objcctiouabto  in  many  ways.  It  contains  impurilieB 
which  attack  certain  classes  of  dielectric,  and  by  itself  is 
useless  as  an  envelope  on  account  of  its  fluidity.  If  mixed 
with  piteh,  the  resulting  comjKiund  is  cither  too  fluid  or  too 
brittle  and  liable  to  crack.  If  mixol  with  santi,  thuru  is 
dani;er  of  mechanical  damage  to  the  cable,  and  interstices  are 
lui avoidable,  rendering  it  impoieible  to  otitam  a  thoconghly 


aierproof-  envelope.  MixttirM  of  tar  and  aand  date  from  the 

irliest  ilay.s  of  m.iiti  laying,  mid  ha\ e  liccn  abaii'lniii^  1  Viw^  .\go. 
Since  Mr.  Perry  asks  in  u  dca^nMiing  miinner  whet  In  r  i  lu  i  >:  i« 
one  right  wuy  i  f  laying;  mains,  ]>L'rhapii  I  may  bo  p- 1  luiiUil  to 
say  tliat  I  In  li.  vr  thiirc  is  for  low-prcssin-c  work,     ll  be  will 


employ  -ti:i  (.:.i|ijK:r  .iiri| 


nod  l>etweeii  porcelain 


insulators,  canted,  through  the  intorvcntioii  of  viilcauiscd 
rubber  buffers,  by  enamelled  cast  iron  supports,  in  a  well- 
drained  live  to  one  concrete  culvert,  covered  by  Vork 
well  cerocnltid  with  I'ortlUnfl  ceniunt,  hu  will  have  a  mun 
that  will  not  have  deteriocaiad  when  hia  great^gnndchtldnB 


Digitized  by  Google 


482 


THE  ELECTRICIAN.  JANUARY  6,  1905. 


wa  wbite-liMr»J.  Ha  m»j,  bowerer,  have  to  raVntld  his  town 
nnuid  lira  buhii  in  (wd«r  to  find  infficient  upaee  for  it  The 
IMXt  but  thing  is  a  cotitin(iou»ly-insulatcd  cable  properly  laid 
inlVinidad  Ktttimcn  such  as  Mr.  I'erry  condomns. — Voiirs,  .Vc. 
I»nilon,  .liin.  3.    C.  H.  W.  iMMNut am 

ELECTRICAL  EXTRACTION  OF  NITKOGEN  FliOM 
THK  AIR. 

[Translation.  | 

To  THE  EDITOU  OK  THK  KI.Ki TUIOIAN. 

Slit;  In  an  nrtii-l«  on  "  El(»etric!il  Kxtmction  of  Xitn>gen 
from  the  Air"  by  Jikistrom,  in  No.  \,'W>,  p.  51,  of  your 
journal,  our  name  w  DMntioncil  in  connection  w  ith  a  process  for 
otoiining  calcium  cyanaiiiide  from  the  nitro<;cn  of  tho  air. 
That  the  process  has  a  greaU-r  significance  than  mi};lil  bo  »np- 
poied  from  the  article  cited  above  may  be  g^heml  from  Uio 
lollowtng  facta: — 

1.  The  procen  la  iio  lonecr  merely  a  lnl).>ratory  metho<l, 
hat^  ia  already  at  work  in  Berlin  on  a  fuirly  lar<;o  scale.  In 
addition,  tho  Bocicti't  Itnliann  per  la  Fabbricadonc  <li  Prwlotti 
Acoteti  18  building  a  works  at  I'iano  d  Oita,  in  Italy,  having 
ail  output  of  4,000    ri-i  a  year. 

2.  The  calcium  cy.inaiaiilc  can  be  used  ok  a  fertiliser  instead 
of  nitrate  or  aninionium  sulphate,  this  fact  having  Ix  '-ti  r-r  ih- 
lished  by  ex]>enr(>o!if«  '•xlcmlinj;  ov«'r  thrpo.  years  comiticled 
•ly  (Iclicimnit  I'l  'f.  \  h.  Wagner  and  Pmi  1  ir.  (ierlach,  f>f  the 
lioyal  Ajjrirulmniii  tt^ling  station  in  l»armstadt  and  Posen  ; 
also  by  Prof.  Wright,  (ilas^'ow;  Prof.  Hall,  Hothamstead :  Piof. 
Moy  r,  \Vrii;eniogen ;  and  Agn)nom  Carvallo.  Tortosa A'alencia, 
engiiiLLi  ,  who  are  well  known  expert*. 

There  is  u  pruc«s«i  devised  by  our  firm  for  prcp;kiiiig 
-  calelniD  cyanamide  which  diffcns  from  that  associated  with  the 
name  of  Dr.  Frank  and  hia  eoUeacuea,  Dr.  Cwm,  Dr.  Kotbc. 
and  Dr.  Pfleger.  hy  Hih  method  the  nitrogen  ia  Axed  by 
heating  limo  and  carbon  In  a  stream  of  air  in  a  resistanco 
furnace,  under  determined  ecBdition%  this  direct  process  of 
fixation  djsponsing  with  the  prorions  fonnation  of  caleium 
carbide. 

4.  Both  proces^cj  for  the  preparation  of  r  itrium  r  \  aMiunidc 
(oonimercially  known  in  Germany  aa  KalktUckHinrt/atc  being 
developtil  Ijy  -l-.c  CyanidgeselUch'jft  in  Berlin,  which  is  one  of 
the  ofl»boots  of  .Siumena  and  Hal»ke,  and  has  been  making  and 
supplying  the  materia)  for  a  year  piust.—Yours,  .Vc, 

SiKUKNN  \so  hAvmu  A.U., 

Berlin,  Dec  19.    Ra|]L  Eriwein. 

A  NEW  m:sisTANi:i:  idj:  AUTiF'icrAL  LOADS. 

TU  IMK  tiJiruK  OF  THE  KLKClUlCUN. 

i^in  :  The  following  may  be  of  intei-eiit  to  yoor  readers,  if  it 
has  not  alrcaiiy  been  noti<  tnl  in  your  columm:— 

A  few  weeks  ago  a  short  paragraph  a[qiaared  in  the  h'miinfi  r 
descriWng  a  water  cooled  iron  wire  rheostat  used  by  M.  Wobur, 
of  Nancy,  for  disgi|>ating  electric  eneigy  during  a  dynamo 
tost.  It  consisted  of  six  lengths  of  iron  wire,  tacbO-lSSin. 
diainetcr  and  65yd8.  lonjr,  wonnd  into  ooite  ami  placed  aide  by 
side  la  a  wooden  box  with  terminals  at  the  en«l  of  the  coils 
conneetod  up  in  p;ir.»Ilel.  This  arrangement  dealt  with  a 
current  of  l,tJ«0  amperes  at  500  volts'.  About  27  gallons  of 
cold  water  per  minute  were  passed  tluou<;h  tho  box.  The 
li:^t  Li-tcd  rive  hour«,  and  the  •.■.ins  >h..ivf.l  u,,  m.^h  of 
dulcuuration.  Eiicli  coil  cjuricd  l.iniv  i,  v.; '.';ti  1 7  unipurc)-'. 
The  current  *i.M-ity  was  ^b.-iOO  amperes  per  s<piare  inch.  The 
theoretical  drop  ni  each  coil  is  only  about  £47  volts,  or,  siiy, 
50  per  cent,  of  the  actual  drojt.  .Vdniiriug  the  compactnciii 
antl  cleanliness  of  sn<h  an  anungetnent,  but  donlMtng  the 
recorded  ilrop,  we  had  a  nmull  coil  fitte<l  into  a  bo*  about 
30in.  long.  The  wii-c  was  of  steel,  00085  in.  diameter  and 
2aft.  MDg;  wound  into  a  coil  ;|in.  diameter  and  ,'„in.  pitch. 
It  wae  oonnoetod  to  the  320  volt  aerviee  in  this  citv, 
and  tfiooretically  should  have  passed  10  amperes,  I  Hit  only  I 
5 amperes  would  nas*,  and  about  half  the  le  ngili  of  wire  had 
to  be  remoTod  before  10  amperes  wouM  (low,  contirmin  '  M. 
Weber's  Kcoid.  \\  e  are  not  able  at  present  ii>  explain  how  I 
this  result  comes  about,  but  it  seeing  to  lu  to  lie  iutcrestin;; 
and  worth  iiivcstig.itioii.  Tho  current  density  was  175,000 
amperes  jxjr  s.,uare  inch,  ait  amazing  amoiuit^  but  the  wire 
earried  it  perfectly  well.  Clean  tap  water  was  luwd  in  the  box 


to  keep  the  wire  cool.  .\s  the  wiOxi  is  nr.»  intended  to  act  as 
a  conduct<u-  no  :icid  or  s;ilr  is  neci  ssiii  y.  Any  addition  of  that 
kind  woulil  no  doubt  Ie.-i.l  t  i  tupi.l  t mosiu;)  ..f  the  wire.  Sub- 
s«<iuently  we  u*cd  two  cijiU  i,i  tliin  Ivin-l  in  pnalle!  f<)r  t«9ling 
,1  7jkw.  plsnt  .It  I'Jii  \.ilts.  Till'  w'wii  n.is  i.f  ii.iii  u(>ri25in. 
>li<tmoter.  The  box  wa«  7ft.  long  and  i2in.  iiy  t>iii.  inside. 
There  wcni  four  coils  in  the  box,  inl«ndc<l  for  testing  two 
7'iktv.  sets  in  |».nallcl,  but  only  one  sot  was  then  tcstod  awl 
only  two  coils  were  used.  A  small  stream  of  tn[t  water  was 
piissed  thi'DUgli  the  box,  but  on  this  occasion  its  volume  was 
not  rae.isurcd.  The  tenpeattRO  of  the  water  rose  only  a  veiy 
few  dogrees.  The  aimmtiis  answered  perfectly  and  gave  no 
trouble  whatever.  The  currant  denelty  was  WJItOO  ampons 
l>er  si|ujreiaeb. 

A  very  oonvenieut  arrnngemont  is  to  put  fonr  colls  in  a  box 
side  by  side  with  the  terminals  at  one  cml  provldtNl  with  holes 
thi-oiigh  which  a  horizontal  copiwr  bar  can  bo  pa^Mod  and 
clamped.  \\  l'..'rj  tlic  L  ir  connculs  all  f  'Ut  terminals  in  parallel 
the  coils  carry  full  Inaii.  When  wirlnii  iwTi  from  one  terminal 
thico  coils  carry  ilnrc  i]ii.n'cr  lo  mI,  (avo  coils  carry  half-loiid 
anil  one  coil  cairies  ((iiaiter  li- 1 1.  It  Hwit.L-hc!i  be  added  the 
loit  l  cuii  be  varied  very  quickly.  A  tiu.il  ;uljKstment  of  load 
within  small  limits  can  be  made  by  varying  the  (|Uantity  of 
water  passing  through  the  box,  for  the  resistance  of  tho  wire 
rises  and  falls  as  the  tcni|>erature  rifes  and  falls,  Hn<l  the  t«mpe- 
raturc  ilepends  ujwn  the  quantity  of  water  passing  through. 
The  chief  value  of  the  device  is  in  testing  generating  plants 
aft«r  they  have  been  erected  at  tho  piirehascr's  works.  Com- 
pared with  a  set  of  tubs,  such  as  wo  have  seen  used,  contain- 
ing lead  plates  and  salt  water,  replenishod,  when  the  tnbs  boil 
oN  er,  by  a  jot  of  water  from  a  hose  pipe,  directed  byamnn 
standing  on  an  insulateil  platform,  tho  Weber  contrivance  i* 
elegance  itself,  and  would,  we  are  sure,  be  ctc:itly  approciatc<l 
by  any  of  your  readers  who  might  give  it  a  trial. — Yours,  \c, 

Birmingham,  Dec.  21.  Hinhy  Lia  &  Son. 

MOVING  IKON  INSTIU  MEXTS  .VND  THEIR 
"MA(JNKTIC  HISTOIJV." 

TO  TIIK  KDtTOU  OK  THK  KI,K(TUI('IAN. 

SiK In  view  of  the  interesting  flgniesgiven  by  Mr.  (i.  F.  C. 
Scarle  in  his  recent  Paper  befora  the  Institution  of  Electrical 
li^tgineors,  it  oeeurred  to  us  to  invos^sato  the  [Kissibla  onor 
introduced  into  the  rnadtngn  of  moving-iron  ainmotcrs  ami 

voltmeters  working;  .ii  lou  in  i^-tictle  iitdiictiona 

It  is  well  kiioviii  that,  tor  mxiiy  reasons,  it  is  of  great 
import. itiri.  ii.  keepdoivn  the  induction  in  instrunn  nts  ut  this 
<lescri|itMii  »  lien  usctl  for  alternating cnnents,  but  it  ajiiMaircd 
pf.isiiijf.  that,  in  the  c  i^c  nf  iH'Cct-currcnt  instrument*,  tiie  low 
iniluciions  employed  might  introduce  errors  due  to  varying 
"  Mttgnolic  Histories."  To  determine  this  point,  a  low  reailing 
"  Universal  ",nioving-iion  ammeter  was  tested  and  c.dibiatioa 
curves  taken  uiulcr  various  conditions.  It  may  be  not«!  thut  the 
indue' ion  in  the  moving-irun  in  these  instruments  is  kept 
c.xceptiiinally  low  so  as  to  avoid  freciuency  errors  when  used 
with  altcritalin^  eurreot ;  hence  it  was  thought  poesible  that 
the  readings  might  be  aflboted  by  a  direet-eurrent  overbad. 

In  tho  first  plaeOk  the  instrument  was  thoroughly  denq;- 
notisod  and  a  set  of  up  reidln|;8  taken.  It  was  then  again 
demagnetised  ar.d  a  downwanl  curve  obtJiincd.  Afti^r  this  the 
instrument  wan  overloaded  to  the  extent  of  some  700  percent, 
ani!  iiti.ittifi  ui.  i.u.l  iit  .i  (lii'.vnwanl  curve  obtained.  It  was 
found  that  the  luean  dilicieiicc  in  the  reading,  brought  about 
by  this  excoptii>nally  di-a*ti<-  innriii'i  l,  w.i-  i^  f  >ilovvs:— 
At  full  load  0  5  per  cent ,  at  two  thinis  fnil  luad  0  I  ]K!rcent., 
at  one  third  full  load  O  D  per  cent.  It  will  thus  bo  seen  that 
the  infliicnco  cf  the  picvioiis  "  Magnetic  ilktory  "can,  for  ail 
}ii  actical  purposes,  he  entirely  neglected  in  this  t/po  of  instm* 
went  as  manufactured  by  lu. — ^Youn,  &c., 
Lomlen,  Jan.  2.  Everstt,  EoncuMPC  ft  Co- 


Trade  Maiks  in  Ohiaa.— it  U  ofticiallv  stated  that  in  canaa- 
<l<te«ios  o(  HPiinnMntatioiis  made  hy  H.M.  MiiuBtBr  at  Fskiaff  and 
•>th«r  forai(!n  rfrpresenUlives,  tlie  Chinese  Govemiimtt  ba\'«  nnder* 

Irtkcii  llmt  tii'triidi'  niiirk-.  sliidl  bf  ifi;isli.r«l  until  an  afrropiiii'iil  h»s 
been  anivpd  lit  with  rc^jiuil  to  tli*-  iiiiiftiilnx'Mts  which  it  is  dc-»ir<"<l 
to  introduce.  In  the  lueaiitiwc  offices  at  Shanghai  and  Hen-tna 
muain  op«n  to  applicants. 
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MUNICIPAL,  FOREIGN  &  GENER/VL  NOTES. 

♦  — - 

AFFOINIUfiNIS  VACANT  AND  FILLm>. 

AppUoAtioni  an  invi(e<l  for  th(^  iMPilion  of  sc-cond  nssiatant  dec- 
trlral  onKincor  upon  tho  central  oflicc  xtafT  of  the  Ilritdford  cit^- 
■loctricul  vnginoor  nnd  iunniiK«r.  SaUr.v  i^iV)  per  nnnoin.  Aypli 
cations  bv  first  post  Jiin.  10.    S<  t'  aliw      crliw niont. 

Ilamnipmnith  Electricity  nnil  LiKlitinK  oonin)itl««  roqiiirc  a 
trchnical  as^islnnt  fir  (!•'■  iitrtfr  'Vpnrltrit-it.  Applicrttirm  fonn* 
from  chief  engineer  iMr.       (iilbur;  .'•T.  l'ull::un  I'  lliiiji -nitnl. 

Ix>n<]on,  W.,  to  whim  iifiphcauaiis  by  Jitii.  If*.    ;xu  ikl%  frli!M.iiU'nt. 

The  .\lUani  r  K'.  .  ti  it- il  _Co.  (rit<3.),'liJ7,  Hegeiit  street.  London, 
\Y.,  rft^mn'  :i:  c,\-.cf  H«\eral  elprtncal  fiscinfers  capable  of  osti- 
liiuriii;;  li.T  i  ll  I  [rii'ji^  power  work.  e«p'-r::tK\  f.  r  i-nllu  ^  v  pl:i:ils. 
Appii-.'iilioij*  Ui  .Mr.  A.  .1.  lUiieiu^ndal,  tu;ii>jij<>:r.  ht-a  ii«lv«jnu.:Uj«jia. 

Three  additional  asaintants  uri-  vv.ui'oil  in  the  department  of  elec- 
trical enjtineerint;  of  the  City  and  Gmld'i  Central  Technical  C  ollege. 
C'oniinencint;  ludnrieii  i^KXK  iilM  nnd  £l.'i4)  per  annum  reaprctively. 
Applicittions  ti>  I'l'of.  Ayrlon,  Exhibition  road,  liandon,  S.W.  See 
•bo  ndxcrti-X'nient. 

TvtQ  iuiDrovert  are  wojitvd  to  act  a»  iiwitcbbu«trd  altuudauts  in  a 
BOoibiaad  ligliting  and  tnctkm  powar  atatioiii  in  tka  Mldlaoda.  See 
adTartiaemsnt. 

An  asporianced  canvasiu'r  is  r*'<|(iir«d  for  an  cti'Oiric  power  and 
light  poinpany.  Wa^^es  "AV.  per  wc»'k  and  cuniinissinTi.  Spp  mlvvr- 
tijsement, 

A  lecturer  in  mechanical  engineering  is  required  at  the  Soiilh- 
Weitem  Polyt«chnie,  Cbclaaa,  Londaii,  aalar}-  £160.  AppUoations 
Jan.  19. 

Haalaj  Cocporatlan  ntaii*  an  alaotriciJ  an^naair  to  taka  antire 
ahacua  and  fltaugiflMiiil  of  tiwir  elaetrio^  nndartakiog.  8alar>- 
mOO,  iUtog,  ^  aamal  Incimanta  of  £10,  lo  £1M0  par  aantim. 
Appbeationa  to  tha  torn  dairlc  (If  r.  Arthur  CiialKiwr)  1^  Jan.  10. 

ThaConofiilof  Vtetoria  rniTorsitj,  Manchester,  propose  to  appoint 
It  profcaaor  of  engineering.  Total  income  not  less  that!  i.'1.00<)  per 
Wnnm  during  the  fir»t  Ibree  years.    Applications  by  Feb.  Id. 


On  Tuesday  Worcester  t'outicil  hiul  before  them  the  short  list  of 
three  seleet^'J  canilidates  (Messrs.  V.  M.  Shaw,  K.  K.  Hoadlejr  and 
AV.  .1.  llache)  for  the  pui>itiim  of  city  elcclricrtl  en^iiieer  in  s«iocei«- 
sion  to  Mr.  C.  .1.  Siitheiland,  who  is  retiring  through  ill-health.  >md 
iillimately  thr  chiiicc  of  the  Council  fell  upon  Mr.  Slmw. 

Mr.  Sbaw,  nho  was  born  in  was  eilacalod  at  Victoria  (.'nivemity, 
I,<eds.  Alter  serving  an  apprentacvship  with  MesKrs.  Itlakey.  Kmmott 
(V  Co.,  he  wtnt  iIikhikIi  the  enKineariOk'  shops  of  I'airbairns.NsyloriV  Co., 
Leeds.  Me  wis  fh  It  «ni?int«r  at  l)tw»borj'  from  IKil  to  1K'.I7.  In  lf«l»7 
Jn  jtiirifil  the  stsIT  of  ill.;  V,Ttl.--hlrr  H^rnjie  to  Hoimu  Kleetriclly  Co.  as 
iiiiiir.K  ni-iint  r,  niul  rfinain-iii  wiili  »he  ■  jmpsny  for  4J  years.  In  April, 
I'Mi,  be  wail  ananimouiity  ehCrti  to  (he  position  of  city  electrical  enRi- 
neer  it  Waktlisld.  The  undi-rtakinx  has  since  mad*  great  prograst.  In 
a/ddilion  Mr.  Hhaw  has  acted  as  adviser  to  Waktfleld  Cotporation  in  con- 
aettlon  with  the  system  ol  tnuDways  recently  opaaad  IS  Utnt  town 

Mr.  Edward  Itaynar  waa  recently  appoiutaii  eaaraBaing  engineer 
Mid  gaiieral  coiniioarcial  agent  to  Wolvarhanuitcio  Corporation 
•lacineal  dvpartuient.  >fr.  Uayner  haa  liaan  air  aix  yeara  afaief 
elaatrittl  e&ipiiaer  lo  Maaan.  W.  A.  fiakar  k  Co..  Newport  (Mod-  ), 
•ii4«w(aixDBr]yaiitglBtartB-.diMgalbriMailyliva;earaattioiitbp(irt. 

In  our  ii^inc  of  Dec,  lU  we  aUDOonotd  tint  Ur.  J.  tt;  Pooks  Bale 
had  been  appointed  borough  alaetrieal  aniiaaar  at  BatiarMK,  but 
Mr.  Bala  waa  ia  the  meaniimaoffared  a  almilarpaaltioniit  Walthaui' 
aloWt  wbich  lie  decided  lo  aeoepl. 

Mr.  A.  V.  Wardnn,  of  York,  haa  keaii  appolBtod  ehfef  dtetaneal 
en^neer  to  Eliand  Dislriat  CouueiL 

Mr.  Haratd  W.  Seymour  haa  b«en  appointed  ear^abad  auparin 
tendent  by  HIacklnmi  CoqKJration  Tramways  conimittee. 

Petaonal.— We  understaiiil  that  Mr.  K.  H.  Mnvenport  has       )il<'  i 
a  posilioii  with  the  tiriu  of  I'ctcr  brotherhood,  cin);iiiccrs,  \V  t<.t 
ntmalart  and  baa  Wt  the  aartrlee  of  the  Itritkh  Thomcon-llouston 
Go.  wi£  yAmn  he  bw  been  for  many  y  ears,  latterly  aa  maoa^jer  of 
tlia  London  odica. 


HdteiCtl  BdWttloil.— In  order  to  eoconrace  t»etinienl  ednca 
tiion  in  motor  enRineering,  the  Society  o(  Motor  Mitnnf-ii-turf>r'<  r^m! 
Tradera,  whoae  third  international  motor  exhibition  \vii<  '  i  hri  i  ui 
Olyinpia  from  Feb.  10  to  l^,  have  determined  to  grant  free  tklniir-  '  r 
to  dr  en^neerinf  ettidenu  attached  to  any  recocnisod  i  i 

polytechnic  cl  t-sines).  I'rinoipilH  of  engineerin;;  schools  iumI  poly- 
technK's  are  invited  to  apply  for  these  fi^ee  iidmissiott  ticketa  to 
the  secretiiry,  Clun  Hoiiw,  Surrey -street,  Ijomlim.  W'.C 

Fortaaoath  Techaleal  loatitnte-— The  stMilont^  in  iluctrlc 
wiri  ng  have  become  so  nmueroan  that  the  chtas  has  b«en  divided 
into  two  aaelun*. 


Aboidare.  .\  niLetine  of  the  electors,  at  which  it  is  stated  over 
6,000  persons  were  preaent,  on  Wedoeeday  coOKiderfed  the  C'oimcil'a 
bill  seaUni;  power  to  oonatmek  eloclrie  tramwaiya  and  a  rafoaa 

destructor. 

The  Cfaajriiiaii  of  the  Parliamectury  coramitlee  (Mr.  E.  M.  Havn) 
presided  and  explained  the  sr-heme.  for  wbich  it  is  pn>pu>ed  to  borrow 
£'J3,000.  Mr.  Stephen  S^iloii  h&  l  M-'-urr,!  ihrm  thi;  >;;h..-iii.'  vould  iial 
cost  more  than  l>iLi.iiixi. 

Mr.  C.  B.  Stanton  moved  the  approval  ol  the  Coaocil  s  proponUx.  aJid 
said  the  British  P.lectric  Traetion  Co.  were  prepared  t»  pay  £1,000  a  year 
to  the  Council  for  the  right  to  coottruct  a  tramway  in  the  town,  and  ho 
argued  that  if  the  oompany  oould  earn  a  dividend  and  pi;  £1,000  besides 
the  Council  should  themaeivei  b«  afal*  to  make  such  a  scheme  pay. 

( >|>iiii;m  setmei  to  be  aboat  eqaaUr  divided  and  the  votiaa  eme,  bat 
thi  r, .  vuuioa  waa  dadand  aaniedritia  mM  tbal  apall  wUl  prabably 

bi-  lalfrTi. 

Arbroath.  -Thi'  nrrnuL;.  niui.ls  fur  thi:  tri.i.stcr  of  the  .\rbroiilh 
<  li.<ctriv  ligiiliiiK  oiticr  to  the  Empire  Electric  Light  &  Power  Co. 
have  been  coiiiplvtcd,  and  conaont  of  the  Hoard  of  Trade  to  (ha 
transfer  ha»  Ixt-ii  appliiNl  for. 

ArfeBtlaa.  The  ••  llcvicw  of  iht       r  i  in,    ,  .v-  - 

The  BusDOe  Ayres  Director  of  Public  Ll^hUiiK  ban  r«|K>rt<':l  ihu'.  fh« 
City  Council  pay  |'J3.'J*>  per  lamp  per  month  tor  their  700  arc  hiiii|i^,  i^nj 
ho  advise*  the  acoeptance  of  the  offer  of  the  CompuMa  Memana  to  aupply 
current  in  bulk  at  tO  OHi  gold  per  kilowatt- hour.  The  ooat  ol  matale* 
nance  is  96.'J0  per  lamp  per  month,  and  the  total  <Mict  per  lamp  wonid  be 
$20  64  against  f38,M  aoir  paid,  whiafa  maU  refceient  an  uauamfat 
9U.WM  per  annom,  ant  allow  of  tha  puchaaa  of  all  tha  kaipi,  flttfava, 
Ac,  in  a  year. 

The  commissioners  appointed  hj  the  La  Plata  Uovemment  and  the 
River  Plats  Electricity  Co.  to  a«Ms  the  property  ol  the  eompaoy  with  a 
view  of  liqoidatioR  the  share  held  by  the  Uoveroment,  have  oecided  that 
the  company  are  t  pAv  ^<r  machinery,  fl7,7GH,  and  Itt  land  and 
buiIi!iriK«  SITHhiv,  ilin  novprnment  are  to  pay  fir  lifh'iitR  acnnints 
#1  oH/j.lc,  Ir-nvinK  ?H'i,57.'  in  (uvn-.ir  of  the  OovviiiiDfiit 

I'be  section  of  the  Uiunos  Ayrea  HetnipoUtan  Trainwaj  Co.  Inmi  La« 
Uaraa  to  Phtza  ConaMtwpton  haa  bam  aenfarttd  la  alaelne  tnathM  and 
opened  for  traflle. 

.  Mr.  Kdiiardo  Jonas,  who  has  had  lo  ^  throng  abtjaana'  llti(alle«  lo 
prove  bis  right  to  posaeesion  of  the  Unantal  *  Ftatmaa  TUegrapb  Oo.** 

undeitaking.  haa  at  laat  been  victorious 

BeckOllbaiB  (Kaat).— The  electricity  works  are  lenseil  to  tho 
Hritish  Insulatcil  Si  Ilelsby  Cable.-i  (Ltd.),  and  nt  the  In^t  mi-<'tiiii{ 
of  the  C-oiincil  a  propusal  was  submittod  to  eMfiul  tin-  iNimpunv '>t 
p<rioil  of  lease,  whicit  expires  in  November  nest.  I'ending  the 
Anancial  report  to  be  proaented  in  Marsh  the  pRipoMi  waa  not 

adopted. 

Balfaat-— Tho  iMul.Tfakiii«  of  tlm  Ri'lhi.-'  mi  .  i  Tritiiiw«v>  Co. 
paKflcd  into  tht*  liand-'^  of  the  t '<iri>orHtioii  on  ^laturllay.  A  contract 
lor  the  m;i\<THioii  of  the  wholi-  H^Ht«m  to  eloclite  tMCtion  haa 
alrea<ly  l>een  let  to  Mcitsrs.  .1.  O.  Wliiti'  &  Co, 

Bradford. — In  consei|iience  ol  the  recent  faihirr-  ,.l  i.- 
supply  one  of  the  ofHcials  (the  outride  superint<-ii(it.iit)  lu.i,  it  is 
state*),  been  requested  to  tender  bia  raai^nAtiiin. 

The  city  electrical  tngloeor  Xfr.  Blaefanan)  has  reported  to  the  Elec- 
tricity committee  that  the  maps  which  should  locate  the  exact  situation 
of  thii  cablea  were  found  lo  be  incorrect.  In  lonie  cases  cables  shown 
on  the  plans  to  be  on  one  sUe  of  lh<>  street  w>-rr  fnnml  o",  the  ofi;»>r,i-c 
*ide,  and  In  other  inHlntnc)'  Ihi-y  v.ire  fomvl  iii  thf  r -  aJway  when  liiarki-l 
i»ider  the  pavement.  In  linking  a  trial  bole  in  Ktrkgale  twooablct  wi.t« 
found  in  a  itonenaM  drahi^ina.  The  oomraittee  held  that  tb*  ontllda 
superinleadent  ia  ncpoHib&lor  the  abssoee  ol  working  plan*. 

At  tbe  meeting  of  the  Electricity  eonnaittee  laat  weak  tha  eity 
electrical  enifineer  (Mr.  AlfimI  li,  Maokman)  pcaaentad  a  nport 
advimng  tbe  adoption  of  the  tlu«e.ptMaa  ^-alem  lor  astanaiona  Air 
both  tramway  and  general  anpplly  ia  oatlyinf  dlalrifta.  Tha  taport 
was  adopind. 

The  city  ttamn  aya  daporlmaBt  bnangurated  Ita  paveal  delivery 

system  on  Monday. 

BridliOftOB. — The  borough  electrical  engineer  iMr.  Itcckett)  haa 
fir<<pftrpd  n  report  00  public  lifting  aetting  oat  the  average  charge 
Mt<  tiAviii'  for  am  KnhtiBg  and  that  propeaad  to  be  made  in 

i>ridlin({taii. 

Tbe  average  co»l  pT  lamp  p«r  annum  was  lonnd  lo  be  £'J0.  19s.  4i<l., 
the  propoecd  eluuge  at  Bridlington  would  be  £1S ;  average  cost  of  Neinsl 
laaip  a.  fla.,  pnpiMad ebaige  £G ;  average  cadt  of  i^o-watt  ineandeateni 
tt,  praptwed  Maqe  f  5 ;  average  cost  of  90-watl  incandeacent  £i.  Ifie,, 
proposed  char>,"e  ft:  nv^rain-!  ili^rge  OOwatl  ini  nni!,  i-i  tit  10.  ,  pro- 
poeed  chsTi.'.!  £  t.  Mi  lU-.?i.ctl  j  roposcd  to  inirri,|ri,-.'  v.M  i,  i  '.mi;!  arcB. 
15  I'JO-vratt  Nein>t»,  b^i  r^i>-wattiocandeFceDts,  IVl  iMJ-wait  moaadescents 
and  113  *jO  watt  incanderoenta,  the  total  cost  being  eatiuiated  at  £2.107, 
and  the  total  o.p.  43,70.'),  Tbe  Corporation  are  paying  L'1,H49  lor  gii 
lamps  giving  only  ri,3H4  c  p. 

Councillor  Maim'MI'.k  vaid  that  the  town  could  not  po&sibly  tolerate  the 
prceent  >]ualily  of  h>;h\'n,p  much  longer,  tor  it  waepethapa  the  woral 
lighted  luwn  in  Kc^jlinil 

Mr.  litcliett'x  lepoit  «us  udoplcd. 

ObefOO  (Chiaai.— The  Im|>erial  Cicrman  Post  « llVicr  ari'  the 
ownera  of  the  telephone  aervice  in  the  loreign  settlement  in  Cliefoo. 
The  head  office  ia  at  Shanghai.  There  are  tnrre  excliangci  (Cliefoo, 
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Htuikow  anil  iTxiiigtiio).  Thtra  are  4B  subteribcN  and  tli*  mb- 
Bcription  60  Muxicad  dolkn  fat  annnin.  Ibe  ■wvieo  wiu 
MUbJuhed  in  1901. 

OhMtW-IS'Stitit.— Council  haxm  wmAhAbA  tbrir  molMion 
to  oppou  ih*  Dorlwui  Eketrie  l\>war  Dfatribatiaii  Cck's  appUettioii 
for  •  provitiaiial  order,  whicb  will  now  be  anappaaetl. 

Caba.^ln  II  ii')inrl  on  the  trade  of  Cuba  for  ili  •  \t  ur  I'.iM,  Mr. 
l.ioiK'l  ('r»r.i<  n.  II. M.  Miniotpr  at  HnvAM,  r'hI  ;  lh:i'  Ihu  itiiprntB 
of  I'liitUli  liimliiin  rv  iiitu  I  uro  now  ii  iiris  ■)  )n1il  ■  wli  i'.  tlicv 
were  in  I!KI2,  but  still  oiilv  icpr< -^ciit  14  prrc  MH.of  ih:  t'ltnl,  ".">  |n  r 
Ci»li|.  Iii  ing  «ii|<pll('l  liy  Iti-'  I  nilril  Sl  iti  In  clci  lriciil  iin 'liiiKTV 
Itritisli  ninimfm  lnrc  rs  me  ?.  -.iriclv  ri  ]inv(.  iuf  il  :U  ;.]!. 

DarlUlgtOO.-- Tfii'  I'.irfun  lai.ji)  rl.iiin  fll.iHiO  fii.ui  liiiili:ini 
<''>Miitv  (  ouncil  for  tlif  pnviiii;  of  iii:iiii  rn.ulu  in  (he  trtir<iii^!i  in 
wliicli  tniniwiiv!^  hi  i  n  l^inl.    'l  li<'  (,'<i',iiit\  t'oiiiifil  ili-|iiit<  tjii  ir 

linbililv.  iind  conliviil  t!::i:  niii(-iul;itii  p.'i\in;;  wmild  linu'  li.cii  -siitli 
f.-i'  iit  for  tho  rciiils  in  <jiii  ^Iil>n  if  Ihi'  lrlllllW:l\!^  IukI  ikK  lio  n  liii.l, 
tliat  llie  umli  riaki  i n  ."lioiild  l<i  iir  tin  i  \ti;i  inst  <i)  (>ji\ iiil;  ni  i  c i- 
sil:il<U  by  tli(>  traniHjiNS.  'I'Ik'  I.i>i-;i1  <>imrtiiiii'iit  l!n;iril  will Nli.ntly 
bobl  111!  inqnivv  In  t<clll<-  tin-  )j'>ii«t. 

Dartfoid.  -  Thv  Ci>um'il  have  applied  for  suuctiuii  ta  a  laau  of 
i'MO  for  "  tnt "  wiring.  Kbe  Doiu-d  of  Trade  ha\e  been  Mined  to 
extend  tbo  period  of  the  ConDcil's  tnunway  oi^cr. 

Dofk  LigbtlnK.  Tho  Mcrsfy  Docks  a«  l  lliirU.  ir  Koanl  bnvi- 
ii|>ui'OVtil  Uri  •cliviuu  ol  the  Works  coinutitlut:  to  ailapl  c-Ucsric 
liglitiug  at  tho  ItrocitlelMuilc  OraTing  Dock  and  Uercalanemn 
Onriog  Dock  No.  4  at  a  total  aatimated  oost  of  about  £HjaOO. 

Dvw.—Xn  tb*  mnniei|ml  building*  arc  to  be  lighted  electrically 
at  a  capital  cost  of  iil79.  IQ*. 

DaUtB.— Tho  roport  of  the  Couneil  in  couituitteo  on  electric 
lijjhiing  matten,  wnicli  was  prosoi)t«d  at  t1)o  CortMKktion  uieitinx 
on  MoinI."t>  .  stiiU  ^1 

Tlal  ilii;  coiiintitkc  iinaDimou^ly  nfflru        1.  1  iUe  Council  to  reUin 

in  it*  own  control  tlio  electric  lifjlitinir  iind«rUkingiin<l  thr  working  (hereof. 
The  comniitt€0  also  recAtunioniivil  that  the  conimiUcc  uniiertako  no 
lurthci  or  a4ilitiaiial  r^oxruotioaBl  work  unsU  the  csaHulcioR  eoginfer 
hM  ICHRted  that  tlia  worka  omuNd  by  bin  a^rxement  with  the  Cor|«ra. 
tieaoi  Sept,  as,  1»!K),  had  been  finally  compUtMi.  Tbf  liKhtmR  cuin- 
mittee  am  to  be  at  liberty  in  onrry  uni  si-rvw  -  w\>rl>  bir  new  c  >n'«iimrrK 
and  exteod  Uie  exliting  di^tributinR  main^  where  nvcc^'iary  within  tho 
pre^nt  area  o(  nuppl^,  ami  where  tfaera  may  be  a  statutoqr  obligatuMi  to 
ghv  <!upplj  Tho  cjiici-tion  of  the eondilion  w  (honnehinerjto standoTor. 

The  report  was  adopted 

Durbaa. — Ihc  accuunta  of  the  ninniri|»iil  plciilricity  ili  purum  tit 
for  tlio  yciir  <>iulcd  July  la»!  slmu  (<i!nl  capitnl  c\|KMlililtiro  t'2.'>l,000, 
or  with  tramway  power  piani  i"i^)  t,tKH>. 

iinVriitn  hn»  been  plaeeato  ilfpreciation.  Th*' jf  »r  *  nunuf^  (iiidn  linn 
iil  II.'-  fui  -^utstandni).,'  acooant-iV  was  tlj'-KD'ri,  uml  im-lurlctl  C'.>,'M'>  for 
rU!v  I  riijijlieJ  to  traiuw.ivr.,  tlUKM  for  priwilo  lii^hlinp  f2.>ll  for 
linhliiiK  publn^  biiiliiioK*,  i'il.KXl  for  ttr«jct  li^htiDf;  and  fii'.t-l  lorpjwer. 
The  total  norkinij  expensos  were  l;;<s,'2''>4,  nio-a  prolit  fliit.'-'-^  Iitl(!i<riil 
K  jiiired  £7."".'-'i,  t'<'.,400  wa■^  placed  to  d<'pr><!i:itian,  besides  njH'ciiil 
allowanctH  <>(  f.*.,Dijil  on  acroiiiil  nl  ubandnminiH  of  works  and  fT'x)  for 
teiii|.,jrary1niil<l!i)K!>dein"U  li>.-d,  4,tjl.i.l4<; units  wtre K-Mieraltd,  l,3t3,.jfv') 
nsi'il  by  th'  tmniwuy^,  1.  101,744  Muld  to  pri\aie  uontiurutrs  for  li«hlin(! 
toil  'iHV.WI  for  powrr  iind  IHl.fiOT  lor  public  liKhtiiiK.  Thi  re  an  2.U1 
private  li^bliii);  and  110  powti  r)iijonjer».  Tb«  c»i»»citv  "f  tho  plant 
Is  .'..MOO  n.F. 

Eccles.-  -Thi:  Cminr;!  li:is  li.u  iil.  I  In  ;<[>ply  fur  aaoctioo  to  a  loan 
of  l'."i.O<<0  for  piii  i-lia.".  i)f  i  l.  i  triv  inntoi  s  to  be  let  on  hire. 

E|ypt. — A  I'.intract  Im-^  br'i'n  <  iitrt.  il  imo  bi  twficu  ihr  uinnifi- 
pnlity  of  Miiiifoiinili  :in(l  tin-  Miiii^onnili  KIcotiii  Supply  t'sj.  il.t  l.S 
(«  Uri'ish  couipdny)  fur  tli*'  i  st'ibli-hnii  i;t  of  i  b  i  t  i  ii  ity  ^ii|>[)lj  in 
the  town. 

.\n  ^itriiciiii  i  t  h.n  111  I  n  iirhTed  at  between  tin;  iuuni«ipality  of 
ll<  1  i.:^in  mi  l  iii<-  Ab  tro[t'>litan  ft  Cniro-Holouan  ltaihva>Co.fart(ic 

clt  cliic  linbtm^  ii(  the  tmni. 

Electric  Power  in  lodia.  K  is  [\nn:iii!M'i'<l  tiiit,  Sir  Thoniiid 
Ui;jli;nii.  « lio  n  prc-i  iits  (be  I'mijiiiib  I'uurr  .\-s<ici;itiiili,  has 
arrived  in  I.tilmre  fur  iht-  piupHs,.  ni'  m  i|iiii in;^  from  tin-  l'nn)aub 
Uovernutviil  i-i.iu-tsiiiuns  ii>r  tin-  uIjIiwiIidu  of  tin:  wiiivr  pwttvi',  miJ 
e«peelaM,v  tliv  irrii^tioii  canaleof  the  Punjaub  for  the  generation  of 
clet-trk'al  taetfn: 

BlMtrleal  EoglBMtlBt  in  the  North,  in  tin-  siupln-ijlug 
and  Khgiin-orinff  Auntml  lo  iht  "Ulah;jvnv  llernld.  '  piibii-lini  on 
Die.  ill,  rorv.uidwalJe  tvfiArv  l»  dvvottfd  to  a  RVU.-W  of  ck'ctrical 
MiKiiit'cring  piojrviM  in  Sirutbtnd. 

Firo  MMl  Watorproof  D7BUIOK.— A  fire  rccentlv occurred  at  thu 
Now  Etiulnml  Biiildiii;;.  Cleveland,  «rt>ii>,  wliii'b  ie  clertriciillv 
lighted  tli;.,.  .;,'liiim  by  )t  pl.uit  i-n!)>i,iii  y,  nt"  'hree  \VeslinKl>ou«- 
It2'3lcw.  1  ri;:iiii'  lypi-  11.  1  iitt.r-.  iii-;;(lli  .i  in  llii?  ijitxC'incill.  The 
heat  Ui  vvliirli  ibi'  iiiuebi 111 ?i  wi  r.   -iibii  1  <i)iiUoioiit  to  iinii- 

pli'd  ly  burn  a»:iyllie  in-cibitiun  on  tlu-  ouikkIc  of  iIm'  field  f  (tls,ini<l 
tor  iin  lioiir  tb<y  woio  plnVLd  iipnn  by  si\  bii  r  pipin,  \Vii  me. 
iioH'  Vpr,  infoi'iin-il  that  wilbin  un  Imin  of  tin'  i  xlincnon  nf  lh<'  tiro 
titi*  liiidt  of  th«ae  niitchiuc'4  vta*  citrr^iiig  iu  full  load,  and  aaotlior 
followed  in  a  short  ti»M,  the  two  Mioeliinw  dealing  with  llic  entire 


lighting  of  the  li;lilJiii<;  thiU  undur  normal  condilionit  uiili«-il  ihr,i! 
maehiiicii.  With  Iht-  exception  of  tho  onter  layer  on  the  field  eiiili, 
»  hicfa  waa  burnt  away,  the  inaniatioa  waa  fiiemoof,  and  eaaily  with- 
bto(Kl  a  beat  that  waa  sulKeient  to  buni  and  Uiater  the  pobit  on  the 

frnnief. 

ForthcomioC  Book- — Mi-Ksrr'.  I.on^innn'i  i^ic  t'li.  will  aliortly  pub- 
lic h  "  N  Itio'St  a  coHociion  of  I*apere  by  it,  li.  Dlondlot,  with 
.1  i  liiioiH,  tramlated  by  M.  J.  Oaiein,  and  revised  by  Prof.  A.  W.  | 

Kcii'obl. 

Qerman  ExpOltS.  11ici  total  cxportii  of  niarliincry  from  <ii^ 
many  in  ll»fl;l  wire  far  in  i>-ri-m  of  iho  iuiportx  lunl  iiinrly  :ill 
lb  ^^l■ri|:.lil•ll■i  of  nnicbiiicr;,  p  iteil  in  this  inc  rfrise.     K.lci  lrii  al 

niiu'linu  ry  <  xptii  tod  In  ihc  <  nm-il  Kingdom  st.and*  for  ,'1' 1 1,  to 
l:ii!sia  niM.VOt).  Ib-l-iuni  tl»<,''fl<l.  Italy  t-HT.ltX).  Spain  fTn. ilif 
Ni  thfiflandii  iili,l.'iU,  Aumria  lluncarv  f  l'i.TljU,  Swiidtn  tlfebKHi, 
.VrRontma  l:])H,40l»,  Hwitzeilaud  i'itl.l'tlO.  Kr»iMa  JUt&^dO,  iiUan 
engines  were  exported  to  tho  I  uited  KiuKdom  to  0ie  wlut  et 
i:27».(KK),  a  mm  eompmtively  aimilar  to  that  of  eleetrieil 
inai'Uinery,  bting  about  thvM  limaa  larger  than  tbo  oxpoiti  of 
eiiiiilar  macbinea  to  any  other  country. 

Qoimlelon  (ffwwfftil).— Tho  townebip  of  OermUtoti  n«  well  u  i 
tbr'  ^'roup  of  ininee  COntroIlad  by  the  Consolidated  <<oblfi<'!da  o( 
S-Kuli  Africa  are  aupplied  with  cnrrtiit  by  the  General  Kleelrie 
Power  Co..  \\lios4  srrvicc  comiru'nced  in  18tw.  For  the  township 
till  ro  is  on  the  li^'hlinR  load  tho  eijnivalent  of  l:i,<wrj  .s  (  p.  Uinp» 
eoMneelpil,  consumers  boiiij;  on  thi^  ,  ■■i!np>iii\'!i  bnok^  for  tiiis 
~iTvii-i>.  'J  bo  rliargo  for  lightiiii^'  in  !)d.  fi  ni  f  .  [  .iwcr  within  the 
t««iit<bip  III.  pi  r  unit.  The  .-iiipply  for  liijhtinn  is  frmn  tlir  com- 
pany's .itation,  vvliieh  in  prmnirily  equipped  for  Hnp|t  hil:  |  virta 
tile  niiiK'.s  abm  c  inendoneil.  of  iIk'w  th<»re  arc  nine  in  inniiD.'r,aui 
the  fiiuivabiit  of  7."i,<Hkl  IS  e.p.  lamps  iii  eonneetfd  up,  the  tran«r 
foruiur  biib  sUkiionii  bftiig  owned  by  thu  ConDoiidatMl  Ooldfieida  Co, 

fUn*  ore  now  l*eing  prepared  tot  thioo-phaae  plaut  of  an  *gsr*- 
(•ate  of  4,000kw.  to  bo  added  to  tho  l/MXMcw.  pUal  now  operatinic. 
The  aupply  lo  the  ndnea  ia  ehaigod  at  l<T5d.  par  unit,  a  todoetieo 
Anmb  Iho  ehaigB  of  Sd.  per  unit  having  reeently  been  inadow 

OtoUMtarr-Tho  eloetricai  <  nisiueer  (Mr.  W.  J.  BmSm)  hA 
week  aubniitted  to  itie  Elwtrieity  :>upply  oMnnittee  pHWoaale  and 
plana  for  additioiwl  boilen  and  generating  |laat.  Coaaideration  ef 
the  inalter  was  adioumed. 

OmMMid— Klng<«tKet  ackoola  are  to  bo  vrired  for  oketric 
lighting  at  a  cost  of  £48. 

BiM]bltiM.-/Iho  mioeation  of  the  ebetrie  lighting  order  bie 
been  defbrrad  for  aix  montlis. 

Islington  (Iio&dtm  .— On  Wcdneidoy  the  Lighting  camuillM 
reported  that  an  itj:rc«ui«ut  had  bocn  entered  into  with  tlio  County 
of  London  Electric  Supply  Co.,  under  tho  provisions  of  Iho  Leodin 
Eloctrie  Lti;hiing  Area*  Act,  IKH.  A>r  lite  ve-arrangetnent  and 

(rtin.Nferiif  parts  of  rinsbury  and  Islington eloclrieity  toipply  ari'n'.  | 

itnd  in  whk'li  inainK  bad  been  laid. 

lsliii(,'toti  (lx)iido?i)  Finance  coinniittcc  have  pafscd  the  followii'i.' 
Vitiiuiites  ;- -  t'l  .7  lo  for  are  li^htin^  ami  conduit!),  tTiit*!  for  an  eVv 
trieal  oslnbition  to  he  heldat  lloni.icy  road  baths,  f.JdS  for  proposed 
purchase  of  s('^  en  tranifonnci's,  maximum  indicating  dovlesii  tet 
licit)  for  piiintui);  and  elennint;  fjeneratin^'  station. 

Kirkcaldy. — The  sclmne  for  the  eonsilmcliot.  •  i  iln  Kirkcjddy  w 
l.f'Vi-n  uiiiiivvay  hnm  b.  en  approved.  Only  about  2  miles  of  tlm  hn* 
K  ill  be  on  till'  public  ro;iil».  iho  remaining  6  miles  being  run  or  the 
e-ilale  of  Mr.  Woniynn. 

Littleborongh.  -  Sanction  Inis  been  recciscd  by  the  Council  t" 
loan  of  X-U.H  .t  for  liie  purcliane  and  reconstruction  of  the  tram^»a>"- 

Liverpool.  -  The  Coqiomtiou  confinupd  the  protnolion  of  the 

I  iv>  I ,  1    1 1;. mil  It,    l^iU    and   Triiinwav   provisional  or<l«'i  i"' 

London  Eiectric  Power  fichemes  —  shoroditeh  Comicil  hin>- 

eidkd  a  coiifi  rcnee  i>f  l.oiidun  luciil  aiitliorllich  lo  consider  tho  sti 
1i'  be  taken  to  oppoie  (be  variotix  bills  which  have  been  lodged 
aeipiiriiii4  pimtrs  (o  supply  eleclrieity  in  bulk  in  the  nietropoliaa 
aixik.    The  o<jii[er«.iKe  will  also  bo  aiked  lo  eoniider  what  W^i*'' 
siMmId  Im>  taken  la  n<itaid  to  IIm  fiupply  of  Electricity  Bill  if  " 
sliould  be  iulrodnc4..d  next  ecsiiinn. 
London  County  OonncU  Tramways.  -The  eiperiment  nferrel 

lo  in  our  lu.sl  igsuu  (p.         on  the  looting  ruuto  With  0  top-deck  Ctt 

travellint;  from  I.ondon  to  Tooling  (pnsiing  under  the  two  bridj^ 
at  Claphaiu-rood  and  IktllmnO  tools  pbice  laxt  Thursday  without 

tiji-'imp,  but  on  tliv  return  i  i  :ri.ey.  owiu;;  i<i  the  pi  i  uii-ir  KiadunS 
of  I  lie  road,  the  car  would  noi  ivi^..  umb  r  the  t  tapliiini  ro.id  bridj' • 
and  the  Coitucil  have  now  to  tutride  wiiether  the  road  graduMii  tJ 
bo  nlterad  or  a  modified  pattern  of  lop-deck  oar  atlopted. 

HaDcbeBter. — 'the  cbainnaM  of  the  lllo.-trieity  coiiiliiittee  (Mr. 
Ilinvarllil  .innmineed  at  ibi  Corporation  ineetni^'  on  \\ edniwiai . 
tli.it  t<  i  iiH  bad  bren  arranged  in  the  matter  of  the  action  of  ll.'jrtcr* 
V.  Manclii  ••t<  r  Corporation. 

This  action  wai»  brought  lo  rtwver  eooipenaation  fo:  tltmUioo  eai<>^ 
in  weriiiuB  the  nuAlasty  at  ibs  Blooas-sUeot  statim.  It  ma  Ihooiw 
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the  commllte*  ml^t  lum  been  bU*  to  a.'nIA  hwring  to  pnrchjiHe  any 
property,  aivd  Ml  enllWBt  AOthorltr  OA  vibration  WM  COnsiilM.  Mr  |iro- 
{WMmI  a  M'hoinp,  which  was  IritJ,  ul  ii  eoni  of  several  thoiixandx  tit 
poiiiid^,  but  it  proved  a  (niliire.  A  propo^l  waR  now  iiisilc  which  (he 
Council  were  a>'k«<ii  to  ^ii<".ion.  that  tbe  oommiitee  sboold  BgKo  to  pai> 
chanc  two  w.irrliuuite^  inijoliiinh-  IhtltRtiORi 
Tbe  a^n  <'iiii'nt  »•»»  upprovcii. 

Mr.  Bowi>-  movod  a  rei>>>1ution  in  rnv^ur  o(  allon'ing  th«  pnunl fiM 
inmrftme  policies  of  the  Corporation  to  lapec  and  the  eetablishmcDt  of  • 
CorporatioD  III  h  ]  .  the  amount  of  the  pr(!niiun».And  reference  to  a  com- 
mitti*  for  r«  |  -•.  I  in  Corimratiuti  |lie  ^^Atii;  iiis  itiMl  h.-tilem,  .■•.hips.  ft(s'*iii»t 
Ktrwtucftiik'lilJ',  trumwiiy^ mid hu  IJin^»,sr;hinilmitidolhcrinsttir«  Ifnuys- 
tetn  of  intiniiipjil  insurance  were  udopti  <1  no  tMrn  FtxfT  would  be  rtiinirod. 
One  clerk  co«I J  deal  with  the  whole  of  the  busiue&a.  lie  had  inieet'gattd 
the  ttgufcK  ai  to  the  proriin  of  in^urar.ci  aomptniei,  and  be  foond  th«l  for 
Btery  HwereiRrt  paid  into  tlie  colli-m  of  the  i^ftt  itiKUrwrn  e  «Mll|MmjM, 
th<!  pnbiir  Kilt  Uai  k  ■•  =. '.M.  A"  to  llie  tramwiiyi,  the  pniwrit  rciiiMriKi- 
hilitit-^  of  the  city  in  pAvmeiHs  for  conip^imatton  w'ore  incresisin);.  In 
VMi  tiw  anioDDt  paid  woti  Ctitl,  in  l'  '>,<>:ia  a^od  in  liul  i:'J,lM>.  la 
Okqp»«  a  tyatem  of  muniripkl  iniuracoe  far  tha  ekclric  trsm  mvim 
iMi  remltod  in  «  ««n(idtrabl<i  MTlnit.  iHirinp-  2<)  yetm  Mao«heM«r  Car- 
|i«mUoii  h«d  pkid  to  iMUttUMprotniuinv  neurly  iliU.UOO,  and  had  uriy 
received  li«di  *  Utth  ovwr  £rt,MO, 

>fr  !>vKhBT.'S  moved  an  atnendiuent  that  a  fii-lal  coiumittee  be 
ai  )  i  it.  'l  tn  iui|iiire  whether  iiisurani^s  yliould  lx<  di-iinnsi  d  with  or 
cotild  t>e  ii\»*xd  «o  a  b«il«r  baoia.  He  thougbl  ibnt  il  tlie  C!»ttD«il  adopted 
(he  taggMko  «l  M&  Bowie  it  would  be  gmtg  ^  Mae  ecoaauy. 

Xha  AmMidnMliI  vaa  eceipltd. 

The  llitdirlifle-WlulcficM  trBiiiu-njr  mute  Iiiib  boon  opened  for 
tnffie, 

Maaifiald  Woodhosn.— Tbe  i)i4rirt  Council  have afri""''!*' 
deputation  to  ne|.'otiattf  with  MaiiHtii'lii  Clurporatioo  for  a  !-M|>pl\  uf 
electric  cnrii  iit. 

Msnidpal  and  Ooonty  Olab.— Kir  William  3.  Coilin*.  .M.l>., 
D.l.„  J.I'.,eh8inimn  of  the Kdnc&tioa  eoinuiittee  of  f^mloii  Canntj' 
Couneil,  will  be  the  gnert  of  Uie  Municipal  »dcI  Ciiuntv  Club, 
Whitehall  Coiutt,  at  tfaeitr  next  htMiiw  dinner  on  iHth  iunt. 

Ihnletpil  Tllwiwy.— It  la  announcod  ihkt  D«w«bury  Corpora- 
lioa  an  to  be  anpioaiohed  am  the  aubjecl  ef  the  eetablialunent  of  n 
diiadcifal  tek|aOHe  qyatem. 

IffWilf llllW  IWI  TfliB — At  ihu  Cl:v  Ciiiiiu'il  uit^eting  On  WeJ* 
nesdey  the  mayor  anid  ilini  v\  lien  tli>'_K<  vi^imi  coiuniittMtook  ovi  i 
thi-  tniiiiwiiv  ^\>ffiii  lit  till  i  iiil  of  ihf  tidarioi.il  hull  v<  ar,  thori:  was 
Hdeliiit  111   I'.'i.lKKi.     I;!  ui  i  ks  liiti  r  iti  i!  Iiiul  ln>  n  u ipiid  out,  r»lid 

thi-ro  a  K:tl.Ln(  i.'  i.if  X->,-'»^l"-  not  dll*'   tn  ilu'l  i  ll.-^i  d  jmilit,  but  In  ti 

ri'ductioi)  ni  i'\pi  :iiiiliinj  <A  lumj  lliiui  I'iMH)  in  i  VM  i.'k. 

Obituary.  \\  >i  bnw  lu  n  i  ..ni  tin-  <i>  iitli  <.f  Mr.  U:\(.'id 
Cloiillv,  M.I.M.K..  Hliiiii  t..iiU  pliii<  >iiiblitd\  .jh  till.  nUt  iilt,  at 
\\',ill.."r.i\M.  k,  s  .li.ill,.    Ml.  iloiit:>  wii-i  7(1  M       of  i>^... 

PeOfe. — Till   .Si.lltli  Mi'l A.(mlilail  Kl.'<  tlU:  l-i^;llt  i  ll.  IlilMi  iLillliuil 

the  (">iiiiiril  tliii;  tln-,>  w  ill  »iiorll>  jir.)i  ,  .  il  ultii  tilo  U.vi)i£  of  lunli'  r 
ciihU'H.    <  ubii's  liitM.' iilrt'iidv  bu  n  lai<l  iit  a  porlKHl  of  UlV  diatrii.  I , 
but  >u|i|il\'  litis  not  yet  hell  loiiinn  lu.  .1. 
Power  Transminlon  in  Rntisia.   St.  IViinsbur^i  Miiniilpal 

( 'ouni'il  li.-ivi  Jippumti  il  n  i-iimiiii~su.ii  U>  iiiiiiiirL-  iiitu  \  aric.iis  si  liviucs 
for  the  miliHiitiiin  of  the  »  iirrfiitla  of  the  \Vuo\>  ti  riv<  r  in  I'inlaiid. 
Ilin  |ii'iipiMi  d  to  ti  .niMint  <  li  r;rn' rn»>r«>.  to  the  City  for  h,'lh  li^'litiiig 
and  JNjw.  r. 

Proposed  Eiecttical  Bzhibition.  -\*  aitnonnced  oi^  iwgc  i^i, 
the  lighting  ctnnaiittM  ot  lelington  tfiondon)  Council  ptdihhh- 
hotding  an  otectrical  vxhibltion  in  tlio  1Iora«iey>nrad  Jkuhs  from 
Ftb.  '27  to  starch  II  iiiclnsiM  ,  providi  d  lh<'  ('itimeil  at  It*  iii.v'tini,' 
to-day  il  riilav)  app  »vi  4  iSk;  proposal.  Tin'  tlireo  IturgMt  halli«  will 
bo  iilUtful  for  til*'  I'viiibiti.iii,  which  will  iMchidr  not  onlv  iiiaLliiiu'rv 
in  motion  i»nd  iill  kimlu  of  electric  lifjlititi;!,  Iie  itiii;;,  eo.iUiiif;  and 
power  appliaiKi  H,  hut  al-.i  elortncsil  no% eltit of  nil  l<iri.ls.  (-li  Ltric 
fouiitainH.  illuiiiiuiitiiin-.,  lVl-.  i'lie  iiiun'a  larire  llrst  flai.>.  bulh  will 
Im^  used  for  swiiDimii);  and  diviti*,'  I'litertaiiiiiieiit'i,  luoik'l  yacht 
racen,  trips  uii  elci  ttif  boat.-i,  iiiiinii  ai  Lntertainiiiciits,  i!tc,.  tin.  inten- 
tion U'lii^,'  not  only  to  atirait  iii'.fnilin^  (■.nisuiucr-i  but  aUo  the 
({fiienil  (iulita'.  and  then  h\  ^iii.itly  iiii'reabini^  the  t'alue  of  thti  E>\hi- 
bitioii  to  the  exhibil.jr.-  us  11  im  ilt.ini  for  luU-crtiaeiuoot. 

ProTisional  Order  Revocation.  -  l  lie  lloard  of  Trade  ha\  i 

revoked  tlie  l.y lulliur^:,  Klettiir  Li^'laiu;;  Order,  I'JOy. 

Badofaffe. — The  N<  n  i  -i  l  >.  ii  .u  of  the  traiiiHay^  w.ii  <.:>i  r  ed 
fi'f  ir.ifTlc  <«)  \Vi...lMe>i.l:iv  'I  I."  111,.  ,:-  u'orkul  b>  Bin  V  l. Hii.  i:.i:..)o. 
Cb  ..l.-U'  ciiru  nl  1.1  HI:;  n.:]i;.,i,.1  f;.  ui  tl  '   ll.nli  li  Ii-.'  t -.  .n;  il  -1  i::.,>ii. 

Botberham.— 1  In  r..>r. -irjU  l  onurii  liavu  .^LiiKu  l  iutiva.-M  s  i  f 
Mihu-y  u>  Ml  >M>.  I  \\  ilicoii-  .iiul  J,  1(,  LtDekor,  nutauttant  enujut'.  ri 

in  the  *lci.H!iut>  dei>artiuciit. 

Eoyal  Warrants.— The    Lotuhm  Oiucito"  annooneot  (hat  tlie 

foUowbig  hold  wair-ir.N      ap|i  r.iitliii.  nt  ;  ^ 

*Ct«f^H^«l  I'owei'  Sloid;..!'  Co  ,  -tL  >ii  laiy  eelU  :  Ddiun  .V  bviiii  L'liited 
BlaeMe  Light  Cn..  eli  1  iri'?  lamps  :  lo^'xi-r.  ^<:-nK  .v  (';..  Shelliebl, 
telephone  andelvcliic  li-lit  <  oh^in.  it*  ,  Ciiy  .v  Subttrbaa  El  jctric  t-'arrina.; 
Co.,  London,  electric  cairiapieii. 

8t.  LuelA.— Tbo  length  of  tvlcplione  liiM  open  in  thi*  i«land  ia 
187  mile*,  and  (hem  are  lOtt  hdephone  eubionbcn.  Tho  neeeipta 


I  for  lOM  amottnted  to  XaSS  attd  the  esponditure  to  £S7B,  wbldi 
includea  a  cbarga  of  £925  for  intonMl  on  eotkctrnetioB  toaae.  There 

I  wis  a  alight  iinprovetnent  in  the  working  during  the  ye  tr,  but  the 
liiius  eicetcd  some  10  ycam  ago  are  now  in  need  uf  almost  entit* 
leeonatrnction.  One  of  the  many  difficnbiaB  which  ha  a  to  he  ovcf> 
coiMC  ie  the  loe*  by  tbeft  ot  conMacraUo  longtha  of  wire. 

Seoul  (Ooieaj. — A  complotr  Bystom  of  ekntric  li'„diliiif;  unil  an 
independent  telephone  mh  ioo  i>  eatablished  in  the  I'nlnec  ut  Seoul, 
entirely  isepiirut<'  fr.nn  the  -mpply  of  the  .\iiiericiin  (.'orcaii  l-^h'ctric 
C<>.  ana  from  the  teli-phone  service  which  su|iplie9  the  city.  Current 
is  u'euerated  within  the  palace  area  and  botli  iiervicps  are  in  cliarpo 
of  Mr.  Tluii".  I\>>i-n,  the  p.-il.ire  <'iii;iiiei.r. 

The  telephone  in  rviee  in  Coren  wrv.-s  11  riulin*  of  about  15*)  miiea 
of  the  eitpital.  It  Iikx  been  in  opi-riitloli  in.  r  t  'lii  'IllO  mlncrip* 
tion  11  ? ilH)  per  imnuiii.  payable  >i\  inonllif  ui  iidvuiiee. 

The  Seoul  Khetric  Co.  has  l>f<;n  reor(,oinim'd,  and  hii*  l>e«>n» 
the  .Viuvnctui  Kuri'an  KkiLric  Co.  witli  u  luUy  paid-up  cJ^lilal  of 
$1,000,000  (L'.Su  ffold).  Tlia  capital  atoeli  of  this  ooiupany  la  held 
one-half  by  ilie  EmpiTor  of  Corea  and  oae-halt  1^  the  AiuorieaD 

finii  of  Collhrnn  ,^  I'»ist\v  iok.  The  company  lias  he<>n  Otrgauleed 
under  the  law.s  of  the  City  of  Coniit-elieut.  CS.A..  with  head  OACM 
and  prmi  i|xal  place  of  busines.«  at  Seoul,  t'orca.  Tlie  company  con- 
trols and  operates  the  street  railway,  eleelrio  lightinj;  and  electric 
tek-pltoiii  A  of  Sennl,  the  capital  oft  urea.  The  new  company  has  ni 
piepiiralioi)  pl.iiiK  fur  iiiKlalhnu  two  additional  geiieratinc;  unita  ut  the 
Kiipply  stiitioii,  ..(mIi  of  •i">i>k» .,  ami  an  e\ti  n»ioii  of  tlu- railway  of 
aiNiiit  7  iiiileis  sin^'le  track.  There  is  to  Ik-  nddeil  to  the  rnlhn;;  ^toek 
l'>  i^ll.  pa^seii;;er  <.:\t^  and  five  freight  ttirii.    The  tramway  plant  is 

also  to  he  proviikd  with  an  up-io  dale  fulty-eqnipped  macbineabop. 

Seoul  baii  a  population  of  .'(."lii.iXlO 

South  Africa.  On  tho  1)tli  uU.  I  ailvsmilh  (Sntnli  T><wii  Council 
decided  to  vviri'  and  lit  prcinise-n  for  llio  electric  li^ht  Oil  the  hirc- 
piirchii'ii'  syiil.L'111.  t  ikiii<>  a  ^'ii  kr.int.:  '  from  tlu^  llHldloird  to TOp^  the 
CJbt  at  the  rate  of  10  per  cent,  per  anniini. 

South  Shieldi.  — It  Ins  been  del  idt  d  t«  Obtain  tendora  tor  the 

construction  of  the  projeeted  tcvinwavH. 

Sunderland. — Tii<>  Ideetriiity  and  Li'^htin;;  vommittoo  have 
utl'en'il  to  mipply  electric  ciirn  iU  to  and  maintain  four  arc  laiiipa  in 
the  Lower  I'roiiieiiftde.  liLiker,  at  DM  each  lamp  per  annum,  OT  If 
the  l.ighliin,'  coujuiittee  hftvc  to  proviilo  the  capital,  i^iO. 

Svitzerland.— .\  concession  for  II  narrow  Raii^'o  electric  rsilway 
has  U-en  {;r»nle.i  to  M.  It.  Vontobel,  vf  \\  iiit.  rthnr.  and  11.  C. 
I'robst,  of  Lucerne,  llio  railway  rumiinir  fi'oni  .\leirin;ien  to  tikloh. 
The  cBtiniatcd  cost  of  the  niilway  Kover  (>,l>iO,tK)i>fr. 

Sydney  iK-S.W-*  —  Tlie  City  C  iuncil  s  supply  of  electric  current 
was  t<imnienr<'t)  on  .liilv  H  la.st,and  there  was  at  Met.  M  an  cfj'uvn. 
lent  of  'i'-.^itHJ  »  c.p.  lamps  connected,  ineliiding  •i7H  11. e.  for  ii  t.i> 
.'<(>  conHiiini  i.i  are  t  ikin;;  supply.    'I'he  di.^triet  served  by  tile  wmkH 
hu.s  a  poiiulalion  of  about  .'iW),<XH>. 

Torquay. — th>  WKIm  s.iav  an  in'jiiiry  wa»  held  into  tbe  appUca- 
tion  of  the  Couneil  for  |>erini.>siiiii  to  borrow  £4^,000 for  the  arcotiaa 
and  eiinipnieiit  of  new  eleelrieity  works. 

Tba  ktwn  ckik  (Mr.  ¥  S  Ih  x)  Rare  particolaie  ot  dtbt,  aanaamhle 
value,  ie.  Having  regard  to  the  larRcnaAs  of  the  amooBt,  ood  the  per- 
iu»nen<  y  of  the  work,  he  denircd  that  the  |>crio<l  thoulJ  go  beyond  the 
tiHual  S.'i  years  for  electric  lighting.  He  ^avo  a  brief  hiatory  of  the  pro^rren* 
.if  vtic  i  li'ctiic  lighting  undertaking.  Jhn  ncni'.ior  of  oonsumfrs  hitl  in- 
.1 1  1.  i  (lom  -■>.>  in  !*':(  to  over  HX>,  ojiJ  ^  n  it  v  ■  11  le  had  risen  fr  iv.  i  I  -  'H 
Ul  jti',74H)  u  ve*r.  It  w<w  not  poMibU  to  meet  the  iocrvaaed  demand  for 
current  at  the  MOMBt  atatieu,  and  a  aiia  tor  the  new  aiatlen  had  bean 
found  on  mmudpal  land.  Tbe  Corpontloa  bad  entered  Into  an  agree- 
ment to  supply  the  Dolter  I-Ileotric  Traolion  Co.  with  current  for  the  new 
tramways  A  tender  lor  the  eit,ction  of  the  chimney  at  £3,71U  bod  been  pro- 
vlsiDiutlly  a«oept«d  from  the  Alphcn«  Cusstodis  Chimney  Con'tnietion  Co. 

>lt.  I-'Mehi.rmoi,  (for  the  Tonjiis;.  O.k-  I'  .  a.  I.e.i  iIil  iii-(..  i:t.3r  (Mr. 
il.  U.  Uooper),  in  view  of  lb«  linaoces  of  the  Corporation,  that,  in  the 
event  of  aaMtlon  beiof  giieo,  it  ahould  ba  made  oaaditkual  on  tbe  Car- 
iKiration  giWnff  an  nnawtaMng  that  fbey  wenU  carry  on  the  worln  nnder 

what  was  kiiont'u  At  the  XortbuinlHrlaiid  claUiM  The  effect  of  thisclauiie 
was  thill  the  rates  for  electric  lighting  should  1«  revised  every  three 
year*,  so  that  uo  lo5s  should  be  incnrrt^l  by  tbo  ncnfrft!  rttepayers  in 
re.Hpect  of  tbe  undertaking. 

The  I.\^r»ili'«  rciaatkc4  that  he  wa»  inipiirinn  into  liit  achcinc  up>n 
its  inertt«.and  not  in  regard  to  any  eoniiitiotiK. 

The  Town  Cu-hk  objected  to  this  application  a?  unprecedented  in  mich 
a  ca^.  and  said  that  uoce  the  Wurkiii;;  of  tlic  eleutiricity  uudritikuiK  the 
Corp  Elation 'had  b.  en  able  to  mrel  thi-ir  '.ial>ilitic£.  had  put  CtOU  lu 
ti-strv..,  <iiid  vviwld  like  citc  i  j  fry  wati.b  ll.i^  pm^.'! k  '  <>t  the  undeitakiiu; 
a^  to  emli-a . our  to  prcMJiit  any  del. oil  on  uriiiig. 

The  borough  surveyor  iMr.  ll.  A.  CarioU)  explained  the  plana  in  detail, 
and  tlia  borough  eieeiracat  eoKtne«r  (Mr.  litoeey)  gave evidanee aa  to 
the  plant  in  the  vxiAtinR  >»tcx:tric  lj«ht  atttlea  on  firaeen  Qnay.  and  tU 

triui!-ler  li>  the  luw  elation. 

Tbe  iniguiry  wa£  adjournt<i  until  Tbatadayttttil  weak  to  enable  Ur. 

Ilex  to  preparu  llnancial  detaib. 

Turbine  Record.— l  oiiovvm:;  th.'  clnsi  of  the  st.  Louis  lilxponi- 
tion  wtw  the  fomuii  ahut-duwn  and  iiupectioii  of  tho  000  b.p.  West* 
inghouee  ateaiu  (wbine  geneiatiiig  unit  in  tho  niMbineiy  hall  atUc 


Digitized  by  Googl 


486 


s  rontinunni  run  of  3.0tV2  hours.  Th«  nuichino  wi*  ^lartpd  at 
!'.2ii  ;i  r.j  11'.  lunp  20  and  was  stoppod  at  ll.'M  a.m  IVo.  2.  When 
sioppr-d  it  was,  «ii  art-  infonnwl,  foimd  to  \y>  in  pcrfuct  cjujition. 
Tho  macliini>  w(i»  run  at  ik  spo<  <i  of  .H  di « l  n  k  -  per  inia. fbr  tba  Whslr 
pericxl.  From  H  ho  n.m.  to  lO  HO  p.iu.  day,  th*  load  ewiritd 
VATHkI  frofn  2.1  I  i    '     I  tu 'iU  iwr  ceni.  overlund. 

Twickenham  and  TcddingLcQ.  -The  priw  of  curronl  ha«  ln'cn 
rcdur   111     I       .'liil.  [Il  l  iiriii,  with  frae  renewal  otMutii p;). 

West  Harliapool.— Ti>*»  (  orponaion  liavc  iloeliniHl  uu  ollrrof  tlto 
tnunway  coinpai^  to  redim  the  paiiod  of  ihe  compatiiy'it  Imum-  <  iwr 
tiM  K«aton  Cueir  H»o  ind  to  reeoivlruct  the  pecinanMit  wk.v  und 
ovtrhaad  aqnifBMnt  vhwa.  n«niTe4i  it  th*  Cofparttiiio  would 
exttnd  the  hut  ei  ttw  borough  Uhm  to  IWB. 

WilmtlMr.— Ths  Counail  littTe  nulvtd  to  ftdopt  public  •Icctric 
lighting. 

WlBfetodiOB^TIu  Electrio  Lighting  MiittiiiUee  hftiw  repiu-ceil 
that  tbe  mb-coiminttee  appdnted  to  coimMm  tlw  qOBBtion  o{  i>ro- 

vidini;  additional  plant  at  ifif  eh-nrioity  WOrk*  htu\  t  \presHfd  the 
opinion  that  it  na^  nr-ci-xiiai'V  (tirtt  riirliiiT  CStcnsiori!*  of  tlip  pr>"~piit 
plant  kIiohM  ho  iiiadr  forthwith,  and  ilit-v  rcooinnii  ndcd  lliat  thr 
plant  be  <-\l<'ndcd  hy  Ihf  iTH'lion  of  tlnw  I.ClOllkw.  turlm  all4  i'. 
imtors  ttilh  oondonwm  and  that  one  l.tJ<H>kvv.  inrlw  alt«>rnat.u 
u  ill]  (■  iidvimer  be  obtained  and  ore^'ted  forthwith.  The  matter  Ifil 
to  disruiisioti,  and  aome  of  the  tuemben  Bdvi««d  deluy.  KvcntunlU 
it  was  decided  that  th*  matter  1m  rafcRcd  to  tlio  UaiMvnl  PurpowH 
coniiiiiltce. 

WireletS  Telecnph  Notes.  — We  stated  in  our  is^ue  for  April  It, 
la»t  (p.  1,01'il  that  *  wir«  |i-iis  t«"-le),'niph  wrvioe  hud  been  iiuiugurated 
botwiH-n  Itooa.')  del  Tore  trnnainai  and  I'ort  I.ituon  (Costa  Ricnt. 
It  ii«  now  »Uitcd  that  a  coulract  ha»  been  signed  with  an  American 
eompaoy  at  Boew  dol  Tom  fcw  lb*  oitalKnbinMit  of  n  wiiolBSii 
wrvlee  MtwMn  BoeM  <I«I  Toro  and  Colon,  «mitar  to  that  now 
existing  between  BocaB  del  Toro  and  Port  Liiiion,  ftiiil  fi>r  A  .•iiiiiilar 
Bcrvico  contieelin;;  Colon  with  Tanaina.  The  eontrnol  stipulat<---t 
that  tho  serv  ice  betwaao  Colon  and  Bonsaa  del  Toro  i«  to  bo  Mody 
for  working  within  18  nKHiths,  and  diat  botwout  CokM  and  Panaaut 
within  IH  monthi. 

Woithilg. — The  Connoil  have  de;id<'d  to  allow  discounts  on  the 
ehftTRe«  made  for  cleptrieiiy  -^Diiplir  il  t  •  ihf  theatre.  7J  per  cent, 
will  be  allowed  for  A  <lviii  inil  I  t  .'.  i  i  n  l  orn)  mid  .O.OlK)  iiniti<.  ami 
15  per  cent,  between  .'■.OCHi  and  lO.OLKi  umU,  or  a  Hat  rate  of  4|il. 
per  unit,  if  the  annual  coinsmnption  exceeds)  10,000  units. 

York. — Tho  Kleotrieity  coiniiiittw  nre  i  i  n  i  )■  i-in^'  a  report  of  the 
city  iteitrieal  engineer  (Mr.  f.  ,\.  Midtrb;.  :  un  iln- pr^)|>ii»iil  toudopt 
public  «ir<'  hi^litinR  in  the  Heworth  district.  It  jn  al«0  proposed  to 
ereet  nl  liti  nal  lamps  in  the  c-mr,  .  t'  tbe  citjc/anl  lo  li^l  tiirei- 
or  (our  thorouj>hfaroi>  with  unclosed  arcs. 


TBADB  NOTES  AND  NOTICES. 


Grimtbi/  Caqmration  invite  tender*  for  motors  (from  I  H.t>.  to 
10H.P.)«lth  ltArler-<  (two  yeaia' COntntel> ;  water-purify ing  plant 
for  mparntinK  oil  from  condensed  water  ;  and  VI  months"  ..<up)dvof 
oil,  etort's,  arc  lamp  rnrbon^^  and  clolu  s,  ineande..<cent  ami  Neriixt 
laiiipa,  tooln,  rubl)or  goods  luid  eablcii,  ,Vf.  SperilicationK  frniii  the 
borou;;h  electriciil  enijiiu  i  r  (Mr.  W.  A.  \'ii;niile»  i,  Kbu'irii  ily  Works 
Griini.liy,  to  whotii  t'jnder*  for  nuilorK  and  purifier  by  .Ian.  'it.  and 
fur  siorM  l)y  Feb.  1.    See  uli*"  an  udvcrti^i  iiient. 

The  Municipal  Council  of  -lulntiirK  -huig  is  prepareil  to  receive 
tenders  for  IW  eUs'tric  tramt  ar*.  two  electric  water  carx.  one.'i  ton 
travellinf;  crane,  one  elci'trir  nir  lra\crser  and  various  workshop 
tools,  includiiii;  erection  at  .Iohanne*hiirj,',  to  upecifijation  No.  10  of 
the  ccmsultitiK  cnxtnccrx  OI'->^ts.  Mordt  \  &  l>awbarn,  82,  Vir-ioria- 
street,  Loiiduii,  S.W.i,  Spciilication  may  be  «een  at  tlii  (  r:l 
oflicea,  .loliaiuKKlairfT.  and  at  Mci>>r>i  Moidin  4  lUwhaui  a  tillum, 
where  tenders  are  to  be  sent  by  .March  6.    Si  e  al^io  a<iverli»emeiit. 

Jiiliini»rsl>urg  Municipal  Couucil  invite  lenders  f«r  VijniolfK  miU. 
fishpl.'tti'tk,  angle  ateel  gnmrd-mib,  bolts,  nut-i.  coacli  screws,  nn>l 

do^  spikeek  Tonddra  to  dweonaultini;  engineers  i  Mex^rs.  ^[ordev  & 
DawbamJ,  tKS.  Vlctoria-at.,  Weetiuiiuter.  ii.W  ,  by  tio<in  Jan.  'Hi 

The  INroetora  of  tbe  South  IjondoH  Elettrk  Sujipl^  Cui;>n.  {Lhl.} 
kvlle  tonden  for  supply  atMl  ciweiion  at  their  worhe,  flengewortb- 
toad,  Looghfaorougfa  Junction,  London,  S.E.,  of  one  TSOkw.  eteain 
alternator  and  pipe  conaeetion*  and  aundty  iran  wofk.  Tonden  to 
the  secretary  iMr.  II.  H.  Boyor),  by  noon  Jan.  16. 

I'he  I'ublic  Health  comiiiitt<'e  of  f'-  !/iisl  Corporation  invite  t.  iiders 
for  supply  and  erection  at  the  new  infectious*  di^eam  ^  Ii06(rilal. 
I'urdysburii,  of  steam  boiler^.  \c,  ;  lieatin;;  of  pavilioti.s  and  ad 
ministrative  block  :  electric  linht  installation,  incbiding  enjjine, 
dyiiaiiKw,  Kc.     It  ndi  rx  to  Sir  Sjitinii  l  Hlack  by  11  a.m.  .lun.  I'i. 

Lkii'Icii  County  Council  r< 'piire  tendi  rs  hy  'Jlth  in^^t.  for  ruad. 
work  and  plale  iaying  (or  th«ir  conduit  •yst«ui  of  Northern  tram- 


wfivs  in  l'<)si.ljer\-aN  fnuo,  and  u  portion  of  the  iiiithori»ed  tramway 
in  St.  .1  I'lii  M  I '  cl-ru.  '. 

The  (juiiKiians  of  H'lnh  '-linjM  I  (London)  ''nii)n  invite  tt^nilem  for 
the  electric  hiihtiiiL  i  I  r.ioii '2  of  the  iiitiiniftr\ .  Tendern  to  the 
(iiiardians'  Othec",  71.  \  i.Kiinee-roiid,  N.K.,  l>y  noon  .Ian.  It>. 

')nH»t/i  t  (riiar  li  i;  A  ill  .  i:.-  'r  i  ]  I  .  for  »t<'ani  and  other  piping 
and  erection  of  pl:uir.  mil  :  c  i.n  .  |.  i  battery,  wirinj^,  .Vc.  Tenders 
by  I'ith  insi, 

Ilriiil/iinl  Gunrdiaiin  rmpliro  tenders  by  .Ian.  Ifi  for  electrical 
cni{ineei»'  work  in  two  new  hospitals. 

/l«/j».iM  .u;t(/.  r  /.i/wcCorporttlion  invite  tondflrnnntil  noon  of  .Ian.  17 
for  overhead  ci|uipiiicut  of  about  Osjyds.  of  electric  tramway. 

lUiirkiv'i'l  I'.lcctricity  and  Tramways  coinmittee  rec|iiire  tcndcn" 
by  Hth  inst.  for  supply  of  10,000  tons  of  sleaiii  coal. 

l!<-rl,d»lt  Corporation  want  tenders  by  lOlh  iiist.  for  »upply  of 
tminway  points  and  crossiiiKs.  Jcc. 

TcndcrH  arc  rcipiircsl  by  noon  '2)ith  inel.  for  eioctric  li^ht  instalU- 
lion  anil  electric  pump  (or  l{ead'!iGnniniar8chool,2)ruJ^,  near  Sell>y. 

Jt-ili/ii r  Tramway  rikI  F.bs  tricily  ooinniiltce  rvijiiire  tendcis  by 
:11st  iiiKi.  for  co»i  Ciuueyor.  shutes,  .Vc. 

(ill)  III  Municipal  autlinriiiee  invite  t«nden  until  Feh.lttforl5 
electric  cranes  for  tile  dooke.  Partioubno  fconi  and  tenders  to 
rilotel  de  Ville,  (ihenl. 

Tenders  are  invited  by  .Ian.  HI  for  the  supply  of  'Xi  brass  Kit' 

electroliers  for  use  in  the  leading  theatre  of  tiaragoeta.  Tenden  at* 
to  Ix-  sunt  to  the  Secretary  ot  the  AjDHitaiiuento,  Siragoaw,  thmiigh 

a  local  repiesentativc. 

TENDEBS  EBOIIVED  AND  AOOErCED. 

Abcntccn  Oas  and  Ebctrie  eonimittco  bikve  acMpled  die  foHowuiK 

lenders ; 

(iie^  .V  Thomson  nml  Shirnio.  Lsing  iV  Co  ,  malleable  iron  ;  Far<]ahar 
iV  Gill,  paiut;  U.  Millar  Jt  Som,  limber;  Jam«s  Jaoiiwon,  lalliaws; 
Ooaroek  Hope  Co.,  topss;  A.  *  a  lI'Aitbiir,  liiias,  le«l,Ae.;  JauM* 
Abemattir  ft  Co.,  oMt-iroa  work ;  John  Vy§u  A  Boaa,  brawi. 

The  A<lniiraUy  have  placi-d  an  Older  with  Meldnini  l^roe.  far 
refui<e  destructor  plant  for  Cliaibam  Dockyard.  Hie  same  &na 
niso  ncciitly  shipped  similar  plant  for  Kallt  BawoBd  Mniicobetg, 
Cape  Culoiiy.  In  b<.<Eb  cases  tbe  plant  will  be  worked  in  eon- 
junction  with  ek'clricity  genentting  plant. 

liartford  Council  have  accepted  the  tender  of  S.  W.  (.iilison  \  fc. 
for  wirinti  premises  on  the  pre-paynienl  sysi.-m,  and  that  of  the 
Western  F'lectric  Co.  for  tbe  maintenance  d  r  ilii.  c  year*  Of  tll» 
feeder  cable  and  mains  recently  laid  at         Hs.  Id. 

Ei(;ht  tenders  for  »  new  cuolinj?  towiT  ml  the  iI*Uon-roa.I 
(Htindei'landj  Electricity  Works  were  received,  (ignrM  tattging  from 
I'IHA  to  I'bfiO.  and  thei^o  were  rcferrcsl  to  the  borOUgb  ehtetrical 
engineer  iMr.  .1.  F.  C.  Snell)  for  consideration. 

Aberdeen  Council  have  accepted  the  tender  of  Hilbcock  A  Wilcox 
for  removing  the  rciiiainiiif;  boilers  at  Cotton -street,  and  fitting  them 
with  chain  grate  stokers,  i^-.,  at  X>i70. 

Graham.  Morton  A  Co.  have  obtained  the  contract  for  the  sappty 
to  the  electrical  generating  station  at  H.M.  Doekyaid,  Devonpott. 
of  H  coinpli  te  coal. handling  plant. 

Gloueestur  Council  have  accepted  the  tender  of  Dick,  Kerr  A:  Co. 
for  an  electric  water  Kprinkter  at  tV'-'iO.  The  li.T.  lI.  Co  tendi'rcd 
at  i;5.'»7  and  llie  llriish  Co.  at  I'.'jtl.'). 

Cardiff  Flcclric  Fighting  ciuiimirtf  r  hivr-  accepted  the  t<  iidcr  of 
the  (leiieral  KIcclrie  Co.  for  i  ^.  I  Hi  i  .n.  :  ■  im  -n'ois  at  i'D.IU,  and 
that  of  .1.  Mii»j,'Tavf  A  Sji\*  tor  two  I  i  'n*  i  h  i   <-iis,'!nes  jit  £I4,;M"lt. 

Uriijhtoii  Fighliiii;  committee  iio'.v  n  iiiiiriii  iiil  ilr  ,i  p;  ii  .  e  of 
Messrs.  W.Cory  A  Sons  tender  for  .".,t.MO  !u  <  ,IA»I>  insis  al  .N'ixon 
steam  inn  igation  coal  at  '21s.  TiJ.  p.-r  ton  seabjriie. 

Sriwlijiort  (iuardians  h.ive  accepted  the  tender  of  .Stroud  Jc  C'l.  fot 
u  ii  iiiL'  .11(1  ii.-i  :illi;  i.'  telephones  at  the  new  lios]<il»l  at  £77!). 

W.  O.  x\rmi>trong,  Whitwortli  A  Co.  have  a  contract  (or  tllt>  snpply 
of  alectricnl  pbnt&r  the  East  Indian  Itailway  Co.*aoffi«a»,Caleatla< 

BiraiNBSB  NOTICES. 

Messrs.  licrgtheil  \  Yonnj;.  1'2.  Cainouiilc  street,  E.C.,  uotily  tlwt 
for  the  more  conveiiiciit  workinx  of  their  buaineea  the  undertaking 
has  Iweu  converted  into  u  limited  liability  company  under  the  etyle 
of  ItcrgtbeU&  Young  (Lid),  which  will  take  over  the  business  a- 
from  let  inat.  Meeers.  Arthur  Bergtbetl,  H.  W.  Yannt;  and  F. 
Bcrgttteil  are  dineton  of  tho  company  and  tbo  nianagcment  n ill  be 
the  same  asheratoforc.  Hoiueftmbcrpartienlarx  ure  ^iveji  on  p. 

Mi  -«nis.  Ch.is.  F,  t^nii  ke  .V  •  "  bv  tric.d,  nn-chaniciil  and  Coli- 

stiltiiii;  engineers  and  ni;inl>.  for  .M.ssrs.  Connolly  iJro*.  InV'' 
removed  ihciroMlccs  mid  stores  to  lil.'i.  F.usion-road,  London.  N.N\. 

Mceer*.  C.  S.  Ilidls  ,v  Co  iinimiuice  Hint  their  motor  workf  hnvi 

been  re  organised,  and  arc  lunv  iiiidur  tlio  management  of  Mr.lt. 
M .  Caiiipbt  11 ,  M .  I . M .  I . . .  A .  .M .  I .  K  A  ..,  Ao.,  wltohee  had  great  wtpeii- 
oiice  in  motor  oar  ronatniction  work. 
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ifeasTa.  J.  E.  UOhr  k  N.  WilUiuoa,  •leetrioal  uwinMn,  48, 
Minrine  Unr-,  Loodmit  B.C.|  hftva  diMolvtd  farttwiaUpu  Deb4a 

by  Mr.  Wilkinnon. 

Owinu  to  the  growtli  of  the  Niitionnl  T«l«phoiio  Co.'s  mctro- 
poUlan  bu<ine«s,  it  hiu  been  found  necessary  (u  nvorganise  the  ot&ce 
Arraiii;t<iuenli>  in  I.oiidon.'anil  from  Jan.  1  aU  busiiieu  bitborto  con- 
liiii n  iHfii'rtllv  by  thi- six  district  offK'es  wiU  bo  concpntrnted  at  thp 
tn  u  liii  rri  I  liian  officios,  S.ili^liUrv  Ilouse,  London-wall,  K.Cwheri 
nil  uritti'M  eoniiiiiinicnlion^  Hhoiild  h«  &ont  and  payments  of  raah, 
Ao-T  made. 

Kthum  liiuiltcd,  iMb,  advertiae  for  o^nla  for  mIo  of  portaUi' 
tlMtrio  drill*. 

If<<«HrB.  Ualeko  k  Cu..  cundvnwr  Hp'oialuU.  IttVe  OfMlod  »  MW 
bntnch  oltice  at  Imperial  chaiubtTK,  Alb«n-aUMl,  Dwll|7,  tot  the 

3£idlaoii  wd  SonUi  yorkshtrc  ii'.  -i.  • 

UQ0n>ATI0N8.  itc. 

W.Il  K.  Suuiner,  electrical  and  luvchnnioal  onj(ineiTit,  Vict,  i  in 
slrrct,  and  St.  Mar>'«  road,  Garston,  and  Cirant;«^  ro«'l,  Wi  st  Ka  liv, 
liave  been  atljudicHled  bankrupt.  First  lucctinRof  ei •  lit .  rs  h.n.  1;;, 
and  public  examination  on  Jan.  lU,  at  the  Court  liuusis  \  li  i'inn 
alrvet,  Liverpool. 

Claiiim  agaitiKl  Tbi>«.  WitlianiK.  electrical  (inKineer,  UridKC  wiK  vl. 
LUndafr,  by  Jan.  IK  to  Mr.  <».  Dasid,  117,  St.  ^Inry  street,  C«rdiir. 

The  tni»t>'<'  in  the  bankrnpti  v  of  G.  Jiick-son  and  David  Smith, 
electrical  i'i)){inf*r«,  <5,  Annetwell-slr>*t,  Carlisle,  haw  U'cn  rileu»c<l. 

The  Kle<-tric-:»l  I'ittingB  Co.  (Ltd.)  in  being  woiui'l  up  volinitarily. 
Mr  -L  1>.  I'nttulU.  (l.i,  London  Wall,  London,  E.C.,  i«  liipiidator. 

The  Iixliistriiil  Storage  llutterv  Synd.  (Lid.)  i«  to  b«  WOOnd  ap 
^  oliintarily .  Clainw  by  I'tb.  ,'i  to'Mr.  \\'.  W.  Fotdur,  106,  GCMham 
House.  Obi  llrfMul  nt^(^ct,  London.  IvC. 

Tlip  Derbyshire  A  Ni)ttin<;hain»hire  Kltvtric  Tower  Synd.  i  l.td.i,iit 
beinj;  wnnniltiji.  iiud  its  usi^'  t «  n-v*.  bii<iin<'«t  tratisferred  in  tbc  l>orli}  ' 
Hbiro  .V  N«ttini-hani-4i)ire  I  In  i  .'  I'oworCtt.  Ur.  O.  D.  PriOM, S . 
(irent  Oforfo  9tr««t,  Li  liquidator. 


P4(UM(bUp.~-A  MMtnenhip  ia  ofTdred  (aee  m  ndvarliovinenl. 
tlMwhen)  in  m  iiuiiuhieturiog  alactrieiil  inatramant  IraaiaeN. 

.  ftaalilHrlala.  Kbctrto  licbUng  phut  (a  naa  Mgimt,  dynaiuo. 
Ac.},  ia  tor  aale.  .Vpplii-ationa  to  Uanaoar,  New  Croat  Empiro,  Xaw 
Croaa-road,  8  £.,  or  UKi  £.  Wingttcld-Jiowica,  98,  Vielorb  alraat. 
8.W..  London. 

A  90O>lisht  {plant  (dynamo,  bnUwiM,  fto.),  ia  ndmtiasd  for  aale. 
On  viaw  nl  18«  Rttpart-atraal,  LeiuMi'»treat.  Loodon,  B. 

Two  14  B.P.  Btookport  saa  en^finea  and  two  Castle  tlynamoa,  with 
lieltiaK,  fllOayat  Ac.t  are  nir  aale.  The  plant  can  be  ^ern  running 
nflar  7p.m.,  or  tonnwuitnient  with  the  manager,  raragan  Thsatr«, 
ND*  BBd-mnd,  uodon,  E.  Sea  alao  advortiMnient. 

Old  P.O.  Store*  Sale.  TMndan nn  inviic«l  for  thi-  purohn'u-  of 
about  4S0  lona  of  guiu  p>  rcha,  75  tona  ot  copper,  a  >|iiantiiy  of 
other  metals,  Kutta-percba  covcrcd  i-opper  wire,  toolK.  lamp  lops.  Ac 
Vonat  of  tender  from  Controller  of  Store*  department.  G.I'.O.,  17-lU, 
linlfcnl  >;r<>  t,  London,  \Y.C.    Tenders  bjr  10  a.m.  Jan.  IB. 

Pxemiaes  to  Lat.-  A  fiKtury  iu  rentonviile  (8,000  euptir.  ft.)  i* 
to  be  hit.  ApplwatianB  to  Ur.  U.  Udmo,  ITS-i,  CdfldooiU'ioad, 
Londoii,  N.   See  adverUeemenu 

Ezporto  of  Electrical  Apparatus  and  Mateiial.— Tha  follow- 
ing  hst  civpK  ofHcinI  paniciilarit  of  th«  oxporta  of  Hriliah  nianu. 
facturi  I  1 1  'till  I.I  lip;  iiriiSUK  and  material  (incltidinK  telegraph  and 
telephone  wire  and  rnaleriak,  but  uot  iududiiig  elcctricttl  tuacoinery, 
wbiieb  ia  not  eeparataly  epeeiBed)  irom  J>eo.  94  to  Jon.  8,  with  the 
porta  of  deetinaticm : — 

Aden,  £10.  i^/Hoa-Alexandna,  £17^ ;  Cape  Town,  il.ll.i  (inoludlns 
£^4l  telegraph  material) ;  Dekxoa  Bay,  fin  ;  Darban,  il'J.Wl  (including 
I'lTfi  ["Vpraph  mnteriali  ;  East  London,  £7"  Sr'rnnili  t'-'l ;  Tnnincr, 
JlI:i.  t  ■ -i.  l-.'i.jij  -  I'.aenoB  Ayres.  £'.',113  ni-.i:-Ui>i  :ii;  Lt'lXi  trli >,T<<|i|j 
appanttuiij;  lintatio,  £14.5.  AtutralaHa — Adelaide,  i.4U:  Auskiund,  xLU-t, 
ftwantle.  riH  vOeraldtOO,  t»;  Hobett,  M40:  Melbourne,  £H3.  and 


00  ewt.  teirgrapb  wire;  OlagO.  £W9;  Perth,  £17;  Sydney,  jeH72 ; 
Wellington,  £l,3<'.0  ^nrladiDK  S'yj'i  telegraph  materialV  Uthiium  - 
Antwerp,  £2l'i;  Brussels,  t'iO:  Ostcnd.  £120.  Ziniiif  I'einambuco, 
£4'i:  Kio  J«n<»lr".  I'If'l.  f  iu  ^  Jr  '\'f)Tr>nt<f,  €10  f Colombo. 
£15  (telegrcjih  iniit.-rin".;.  ri',ui  \  i.lp.ir inu,  iiTj  (  i'.ir.<t— ShanRbai, 
£142  fiocludin^:  £77  t«lef{m|>li  inalcnal;.  (/(Tuui/iiy— Bremen.  £l,l*7t  ; 
aiBbani.£4&  Gihraiur.tm.  iioUMid— Ainaletdam,  £H4i  ;  KutK-r 
da/Da,  £78,  Bout  Kong.  <I5  /ndia— Bombay,  £1,901  (induding  £ltl 
ld«grai>li  material: :  Calcutta,  £l.'JVj(iacludini!  £2~U  telegraph  material  ; 
Karachi,  £!■'>.  ./ii/kiii—  Yukohama,  £1,7'<).  Mallu,  £H(i (telegraph material). 
.V/irie.f>r  ('hriKtianla,  C'2i)  /fuwi'i  -  St,  l'eter<liuih'.  £1.1<W.  .Vim,, 
Bangl.i  k  Ll  -.>T;i.  .'^/  .im  -  liilliao,  £ri  ;  Orrrutda.  t-'>J-  Straitt  Srltlt 
m*HU-  Sii.^jiipare.  £4.>'<,  S»«Uti,  Stockbolm,  XVJi  (loduding  £'J3  leh;- 
grapb  material),  r.^  .i.  Kaw  York,  £1U.  JfMjftsr.  £M  (tikgnpb 
material)  Total  £2l.«73, (tor  11  d<9B),aaahHt  £18,00?  for  aia dafa Imt 
I  (Dee.  81  to  Jan.  6). 


' Ileal  " 
Ki.iu:tbi« 

CAiroui.rinoM, 


The  aeeouiponyinj;  iliuatration  Bhows  an 
•nxopl*  of  tho  "  Idoid  "  cailiUo  titling,  complete  with  candle  tube 
and  candle  lamp,  the  ainaUcr  figure  showing  the 
ndjuiituble  fitting.  Tlie  "  Ideal  "  fitting  in  »np- 
plii  fl  by  the  Klectrical  Co.,  Irt'i,  Klmftesbury- 
;ivi  ■iiK',  London,  W.C,  and  thf  hiiiii>s  jir,'  -^i  i  ked 
li\  c  j'.jipnny  m  ViiUncrr.  finiu  ItVl  In 'J.'-O  ?md 
|i>!  r,  cji.  mill  N  I  '1  lif  \  I  nil  .ilsd  h.'  I'litmiicd 

ior  aeries  running  ni  voitagex  (roiii  u>  115. 
Kaeh  Atting  can  be  adjuated  front  ^  in.  to  l|in. 
The  tubee  are  the  natural  uze  of  a  wai  c«ruUe, 
and  tbe  eompleto  fitting  ann  b*  mppiliad  to 
meaaure  cither  4iD.  or  Sin.  in  height. 

Ball  Baorlaii  fbr  Motois.— In  onr  ieeuo  for 
I>orcmber  9  we  fptve  a  brief  desrrinlion  ud 
illustration  of  an  uupruved  ball  bcAriSog  wlueh 
the  I^nieyer  Elortrkat  Co.  are  fhtinc  to  Uieir 
niot(>r«.  We  are  imkctl  to  state  that  thene  l>ear- 
ingM  Htv  nianiifactured  by  the  l>ent<ichvn  ^Vafl)>n 
nnd  Mun'ti  'LHl'iiliiiki  ti.  IVrlin.  whoae  agents  in 
thix  couiui     I      '    I ,  '      ,^  Co. 

Oaloadaia,  Di&tior,  Ac.  A  v.  ry  nsnful  diary 
and  calendar  in  that  i^-n,  i  In  tin  Siii>)il<  \  Steel 
Conduit  Cii,,  nnd  pitiMn^'  its  ii^i-fnl  init lui' -  luiiv 
Im!  rill  i  ti,,i  C'l  till'  r\ iTfalil,'  fiirfili,'i'  iniliA. 
lilrung  bniding,  and,  not  leaai,  an  acciiienC  mssr. 
ancc  coupon  hi  £1M0.  Nantljr  |^*d  into  tlie  prelitninai^  pagea 
are  particulars  of  "BimjJe*'"  wmdnlla,  fittings  ana  aoceattoriea. 

A  bold  set  of  da!i  s'l. ,  i>  ire  iilli\>  1  1  >  .\  hanging  card  which  is 
aeut  out  by  Meuni.  Mavor  «  I'oukson,  47,  llroad-atreet.  Mile  Kud, 
OlaaRDw,  and  whieh  aervea  tfan  additional  pnrpoee  of  illnalntting 
aeTerid  evatuplea  of  Mavor  k  Conlaon  pUnt. 

t'/i"  Ariiiordurt  Mfg.  Co.,  Farrin;;iliiii  iM.-iue,  London.  1.  (  ..  for- 
»uid  a  strong  and  niieful  combiuod  ilt<>>k  pnui  calendar  and  pen  rest, 
the  pa>l  being  conslriictod  on  the  pilot  file  principle,  enabhng 
iiioinoranda  to  be  ninde  nnd  kept  on  tlic  separate  date  sheets. 

From  MessrB.  Naldet  liru-  *  Thompson,  of  IM,  (,>  ;  ■  ii  ,t.'ii  r, 
London,  EC,  we  have  to  acknowledge  receipt  of  the  funuliar  set  of 
daU<  sheets  sen  ing  as  an  oflwtivo  adTWtiBemient  Ibr  101110  of  tho 
company's  manufactures. 

The  nscful  date  reincmbraneor  for  ISHVi  s^nt  out  by  Meiotrs. 
W.  11.  Wilicox  *  Co.,  of  "iJl,  8o<itlivs'Ark'><trc<-t,  I*ndon.  S.E.,  i«  a 
set  of  illnatmted  sheets  which  servo  as  an  index  to  a  seloclioji  Uom 
the  nunierous  articles  in  thoeliws  of  englnocti*"  stores,  liibrii-ntmg 
oil*,  li.  li  m^;!*,  boiler  packings,  hose,  tools,  piimjis,  A,  . 

.\  iistiiul  hanging  calendar  is  issued  by  the  \\  ille»<leii  ]'i\p'  r 
Canviis  Works,  Willee>den  Junction,  l>oiidon,  N'.W.  The  civi iip  i 
has  reccivcil  no  less  than  I H  gold  inc'd«ls  for  their  special  rl;>,.s 
luanufactures. 

CSattlOltteS.  Krmi 
list  of  f  li  I  '.nci!  iirills. 
which  cijpi. 

The  {  ■l  i 


k 


■  f 


i  l.iu: 


II-  I.  liatli,  have  ready  a  new  prico 
i  uuetinn  have  n  ahowMtrd  nady,  of 

III'  iiljimiii  il  liy  ih©  trade. 

il  Siiikfi   Co  ,  South  place.  lx>nd»n,  E.C..  have 


ready  a  well  iliui>ti>at.4l  piuiijih'.ct  describing  their  appamtui  for 
the  smokeless  and  economical  i''>iiiliii><tlon  of  ulelMaMOi  COiL  TIh 
principle  of  this  atokor  ie  fully  described. 


BOOKS  RECEIVED. 

<C(' Ot  Um  oodeniiMiUatMd  work,  can  b«  hvl  (rasa  Ttif  HIt/ rid nn  oIBl'ii,  paf. 
(rae, ««  receipt «'  pnUriltbsd  pries.  Add  &  p«r  cent,  for  atmad  or  lor  fandna  lioiik<. ) 

"  Life  a*  an  Engineer  t  lt«  Ligiit*.  iibadee,  and  Proepecta."  lly 
J.  \V.  C.  Haldaoe.  <Londoo :  K  *  F.  N.  Bpon.)  5*. 

•SeiencoAbatnurK."  Deo..  1804.  Section  A :  Fb.yifoi.  Soetioo 
H:  EleetricalEngbieering.  (London: B.ftRN.Spon.)  1e.6d.eaeh. 

•*  The  beginner's  Guide  to  the  Lathe."  lU  ri  n  ivnl  Marshall. 
Nov.  2.J.    Model  Engineer  Series.    (London.  .\Iuiiili.»U     Co.l  iSd. 

"The  Letter  of  I'etrus  IVrcgrinus  on  the  Magnet,  a.d.  VM30" 
V nmalaled  by  Brother  Arnold,  wiib  IntradueUvr  Kotice  by  ilrotber 
rotnmlnn.  (Now  Yoeit :  McQntw  Pabli4hing 

"  Annuaire  powr  I'aa  190S."  Edited  Iqr  La  Bnrenn  dee  lioogi^ 
tudee.   (Pari*  :  OautUor  Villan.)  Ifr.  60c. 

•'The  Kan;  Including  the  Theory  and  Pnictiee  of  Centrifugal 
and  Ax'uki  Fttue."  by  C.  11.  Innea.  (Manchester:  Technical 
I'uUiibiagCo.}; 

"  The  Construction  of  Cnnea  «Dd  Other  Lifting  Mnehinay." 
iiy  v..  c.  K.  Marks,  'lliiid  edition,  (Mancbeetors  Teehnieal 
PnbUahing  Co.)  8e.  Od. 
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PATENT  RECORD. 


nc /aUmcb^  tin  t^Appt 

imthlt»IO<»fUt  l  thitJfXir  ijJ  Ijy  MR.VMU.  Ji««Ili  il.v,  Ku.ll>  k  i'kltlj^, 
fltolilllll  P-t<»l  Jl^rnl»,  7",  t'A  I'l  irrj,  ^'i^".  /a       i     '1  '-\ 

Al'FLICATioNS  I'dl;  I'AIKMS. 

N)/TE. —  Thi  rndtr<f\rlUiimtd  Jppiit'ltwTtt  ar<  ivtf  'if.rn  to  pu^^ir  nif/if'iinn 

UnltH  oikfntiu  Mated,  the  t^fUeatimt  it  atadc  an  LonUon. 

t&jBOl  Ki  rcTiM.  .tt  Ordmam'i  AoonioMU  Co.,  U.  P.  Hall  and  J.  R. 
Gar>eii.  Uira  iighm.  Itavfriins  contfo'lm  tor  UH  witb 
f!»r>rM  motof*. 

tBJtU  N  <    i  KEma,   Il»n(«hlrfc  Adj<n(i«ghtii|lilorpcodMit«lcelrH 

S6,8SB  &WuauiHidA.lLfLtn'.  CompoottoiiimtenairorinialalbBpiiritntet. 
SS,B33  II.  Wauub.  MtaeluiUr.  RtKul*iinR  Toluig«  of  alUitMlt-rarmt 

f^ncretom. 

25,B39  K.  L,  Tii'>Ri'.    I^^irtri  ly-iiij!  ipp»r»'ue 

25,868  a  J.  B.  Ma  .s    ^W.  J'.  liu&Biofiii,  L  .h.,  SjnitcLbourd*.* 

ttfiOH  KKi.rRouBU  A' CIMIIUTOB  C(K  Mxl  G.  U  UrrtRNAW.  itCCMldaiT 

36^908  a  W.  AlKixaov.  DnttOwtiiw  of  alaclrw  ouiMit. 
SS,90B  P.  W.  SMTU.  Blictraaiagiwtio  ehang*  apeid  ftur. 

NcVCBllilT  23.  19C4. 
K  H.  ('LAiiKr.    Unuifoiii.    Junttion  mid  difconneoti-ii!  boi' -. 
T  M.  Hlo.M  v-V.    \\  t-lv«haa.p'.uii.    ('i>ui|jf>it:ua  for  |>T<n'<-ulic'n  of 
C>'iro»ion  c  1  inetallu!  HUrfaoai  utnl  iti«ulAl:iii;  ■Arut-. 

H.  1>.  SmODO.    Coin  cviiecliufi  ilarin  aod  <>jrit<<ai  (or  tcUjJjiiae 

8.  S.  OiwamiiT.  ProtcotlMi  at  euOmitM  Md  fauuUiioa.  * 

P.  WlMOHAir.    BteelromedU!*]  kppIiMMM.* 
a.  HAKTHAttlt.   Autoant     ij  wiadioK  rloAi  by  ahetrioitf . 

Novemhtr  30,  19C4. 
.1.  V  I  xii.    Ti  '.cpboniL- iiil*riM>mmutiic«t»»B. 

I.  KmKK.    S  ibttitriiie  lelc^pvpliy. 

W.  S,  Kltii«T,  Klct  iric  cun  cnt  gcoer^ttiiig  and  injtit'«|.i'WerilllM:lltM> 
U.  LvixKU       It.  N.  I^t'i  .11.    Djruikuj  i  i.uLuLruoUuu. 
[.  B.  BnulBai*!!  and  F.  Q.  Un.u  R«o>iTar  airildiiM  hr  ttlt|AanM. 
W.  P.  BinuiB.  Device  for  UatdiK  eleetrie  ignlitoa  t>mMg(ninif  s  «( 

intcroal  C'imbu»'.ir>n  fiiEriiti. 
A.  ('.  Ka£T\v<>ud.    I.  on(rol])Dg  for  «l(ctii';  moloi^.  Hslt 

tti'i'Ised  for,  March  21,  1904,  dale  of  a|>pii<»tioD  in  L'.S.)* 
A  ('.  Kistwopo.    Mogmrtic  t  iui'.'liL-^    (DMa  «pplM  fOIV  A|>H1 1, 

I'JM,  daiG  of  appUca'.iMi]  ia  U.i>  /' 
and  26^089  A.  C  KMnvixut.  Motar-cmlnlUiig  mtMiM.  (Dai* 
applied  for,  June  19.  IW.  dateef  ap|iHntiaa  id  C.8.}* 
December,  1,  19C4. 

F.  Ni  V  H(A.Cii  i^,  Fianci  ).    Arc  lump*. 
W  .  S.  Tni  i.i>.    Circuit  bre»ken>. 
ll.T.  II.  Co.  (O.K.  Co.,  V.S.).    TberuMil  culoul*. 

Swildwh 

Amalnit  windiagd. 

Switohai. 

.  (it.K.  >'a,  I'.S.).  Tr4a«l<.mer». 


25;33S 
Z3.9i7 

26.034 
26,0W 
26,062 
26,0a2 

»,<»« 

16,006 

a6yoe8 


26,12-1 
26,167 

^^l6l 

26,i6y 
86,170 
86,171 

26,172 
26,17«, 

26,173 

26iy4 

26,220 

»,9)9 

26  261 
26,265 
S6.282 


aT..H.  Co,  (O.E.  Co.,  V.K). 

n.T.-n. Oo.fu.B.ooL.  US) 

nr.  u,  C)  (i.K.  Co.,  I'.s :, 

26.175  and  26,176  liT.  H.  i 
P.  J.  UiiiM.    rercu«>ivo  l< > 
.liill-. 

I,  .  T"iip.s.    I>jiniiiu  I  l«..uii.  1^1  ufiivfiTi"  ■<-id 
rK'.oiuV.  r  'i.  1904, 

J.  \ViUSlS*ON".    <Joo<luit'  fui  uu'!»rcroutnl  ii  nii;  i  iir  i  i'  Ic. 

J.  limnt.  Ankatp*.* 

C.8CR0I.L.    UTWpojI.    MirkHic  >c|iirulipif  ipjajratu,  • 
R-  H.  <i*r.Ni!n,  :vy.    IJvii, .<■>].    llo«iit«».  t«ll  puii'K,  kr. 
.1.  Ii.  SirE.    Ciiil-  for  I'ectm  masn«t>,  lol^iiuiil-  und  llielik?.' 
SiiMR^ss  UiuM  »t  (  u.  (Stemoiiii  A  Uabke  Akt.  Ue«.,  Uerdiau} ). 
^ivIt.K  imtallaUoaa  f«r  t*lii|iheM  taOmgim  and  iwitcbei 
iheic'or.* 

u,  IviiiAr.    SoebH"' pTjr  1  l'xp|<.it»tinn  de  Cmnpteurt  KIwlriiiH's 

KitfiHT  *  Co.,  S«rii/"i  laii.l  I,    Kl<.  ti icily  mtteri. 
I '.  I ».  Aiim  iSii'iii.  o*  A  Hiil-ice  Alt.  tlr...  ( l.  rnrj.iiTV  .    J'  jinrj  iVIil 

elpcltifity  nwrUrrt  * 
VltKr.li.H  .Sy\>  A-  M»MU  '  A.  I>.  \Vii;iin;«)n  mid  i  .  T.   Suniptri  i, 

Kteetrical  appuatUR  for  Iramiog  iii,<l  t'l-Niitinc  li",tvy  l'uim.' 
B.T.-H.  Ci>-  fO.R.  rv>.,  tT.S.;    CudUoJ  ut  aiiin  'tiiiK  t.u-i«-tii 

lurjtnrn  and  li;  la'a'un  liuTt-:  .? 

II.  T-  11,  I  II.  i  ( ;  I,,  I  I.,  i;  s  ,    V;ipoar  elei*t»le  apf  ht*' n  -. 

li.T.-H,  * 'O,  ';'«.IC,  I'u  ,  r.S.  I.  '*-'.W*l'Tl  riKt  lU  nidi  TltlOfiU-l 

Dift'eiiil.!        tijetli'id  iif  foritiiii^' 
A.K  U.    1 1,)  iiamu-elwtrii;  Ksueraii.i".    ilUti-  applitd  i«ir,  I)<u  5, 

Via,  im'M  of  apidicUioB  iu  Urrniaiiy.i* 
It  T-H.      (t|.K  Co,  i:  .S.t.   Kleciric  l.inko='.* 
U,T  H,  <  •>.  tO.Br  Ca,  I'^J,  KIci-titctimtnttejiitfiiH. 
iKeaulMr  S.  1904. 
21.'?.7  '1  11.  )„\ii'.r.  .».  ^»i^tll.». 

'Zti.bSl  1'.  I  ^\H^Tll^.    Siitiilri  i.ili'i'ij.ir.l  f..i  .1 

2i'j,i65  I.,  Hi  r  1 1 I. II,     (I'.^'.iii.   [lilt  ;  I   m  .utli 
pii^inei*.  .V 

klt,J'j7  W.  l'.Tij.,Mr>«>.N  i<it,clUi.l«il  t  (iir  I  'ral<ll««*T«li-(5iit(»!iiv, '  inrmwiv  , 
hlrerimiL  Wir«le«K  i«l«|p«|^j'.* 


OOHFAirilS,  STATUTORY  BBTORM,  UIVB 
BBOlftTSBED,  «o. 


26.283 

26,255 

■-;'j.2"ti 

2u.2d3 

26,294 
86,i!H6 


NEW  OOHFANIES. 

BEiOTH6H.i¥OOS«,Lt0     H3,iX.l.)  I>t.-  ;iO,  capital  ilO.Oi*  m 

tl  !-h;irc :!  t'j  .itijuiie  bubint  n .  of  clettrlciil  i  ii^'i'iCf  xml  ci.iitracturiLftniLd 
oil      Bi-i i;( hi  ll  A  VoiiMjf,  and  Ui  iBriy  uu  ibe  bu»tiKi*5  of  iiianufftcluiut* 

ol  aud  dcAlnt  la  ail  kind*  of  elMtik,  mogMtic,  galemnki,  citeminl  rad 
other  macbinerr  appanhu  and  appUanoei,  dm.    The  KnWribars  an 

.v.  J1<  r^'thfil.  niRiiifrr.  H.  \V.  Vnunt',  mginii^r,  K,  lk'i^;llioii,  contruct'jr, 
C.  K.  \V   ";jiKi»,  S.  O.  Li  adi,  >  iij;iuk     .1.  W.  Sluui bridh'*'. '•'i*-'"*'''. 

asd  \  O   I  .  •  ;.■!!,  .1.    Ki-sl  ilinrlfiTS,  A.  IVrj;li:i-tl,  II.  W  ^'oiinR, 

1.    ]'■  :'!'.■:  .  '.i  .       I  '.n  i  .  i,[i]nnnU'd  liy  ihciii. 

B  P  OA8C0IONE  *  CO  (LTD.)  (-/..U'.'fl  I  Kcr  Hue, '-M.  ciipiliil  t:!  OOO 
in  HI  tliurvs.  111  adopt  an  nrrecincnt  with  lo  i",  <i.i-i;oinc  and  K.  li.  \Vail« 
to  ocr-truct,  lay  duu  n,  (^ubli^h,  fix  and  maintain  cables,  wiren,  liDCti. 
sccunrjlator^. lamps  an.i  voiks  (or t.-eii«ratHHl. •caiUBDlBUaa. diltriimtiiin 
and  ^ijpjily  <i(  idixU'i'ily,  uud  to  c.'irry  on  th*  bttlilMU  Of  olcetHo  tigbliog 
contneton,  aiactrical  aDicioMn,  Ao.  Fint  diiecton  an  E.  P.  GMooiiim 
man.]  and  E.  A.  Wade  (kc). 

MEADOWS.   TZ£TOX  ft   HINSHAIL    LTD.     (x3  00«.  f-R«|{.  VtC.  >. 

capital  £1.1)111)  in  £1  iihar?-,  t.i  ai.niirc  bu-.iiif>-  of  Meadows  *  Teeton, 
and  to  carry  on  bLHims*  id  i  letliiLil  and  tin  rhanical  ecu  nc^rs.  manu- 
fnrluri'rTi  of  u»d  dcak'i«  in  l^jli  plioriio  luid  otlmr  itpjdiance-s,  tiQak«i^  o( 
stp-.uii  and  otbet  eaxittes,  generator*  and  i>appli«ii>  i>t  elecUiot)',  nianu- 
f K'turcrs  at  alectrio  lanpa  and  Altlngc,  Utg,  offico,  7,  Alblon-itnci« 
Uanlty. 

STATDTOET  BBTOUIE. 

BtniElfl  LIMITED.    In  return  to  lire.      capital  is  1 in  'Jn.OOO 
firdiiittiy  and  "JM.fltH)  prtf.rtiici'  shares  ol  i'lo  eacb,  of  which  I'l  i'lJO 
Oidi!iaiy  and  I'l  IKIO  pri  f^njice  liave  bu  n  t^iVi'ii  up.    ilil  i>cr  ..iKare  h<u 
lii-rii  called  up  >in  urvKn  ordinary  and  l.'r,l)ili>  prcfurcncc  and  X\'i(i,OU> 
been  received     1         ordinirv  ohnvi  *  .ir.'-  considered  .as  Uillv  paid.  No 

PACIFIC   *  EtrSOrSAH   TELUi&AtB  CO    LTD-/— Ibe  teUiiD  to 

Dee.  ti  girea  atpltai  aa  iitio.oiiii  ,n  wm  ihani  of  £10aMh,Bll  U 
wblefa  lofn  b(«n  laltan  up    £4  per  ahara  haa  ham  eallid  uf  and 

£ 10,000  ha<  been  receirad.  UoriitaKeH  and  oliBrigea.  AlWMMO. 

TBOimoil.  StTOHIB  ft  00  —The  e«|»ita1  in  retorD  te  Dee.  90  b 

i'5,(¥)0  in  ■J<Ki  I'ri  (urtiiicf  iiiid  :siiil  iiidii  nri  ^llarp!^  of  £10 CMk, «f  which 
•,'1111  pre fcrcn f I)  ,ind  110  ordinary  tliares  h.ivi-  been  tahOO  Uf.  i'lVpur 
thmu  ba«  boon  oalied  up  on  l?i>  and  Il.Ti*')  lia>!  bcfn  rr'oircd  170 
shares  are  oonddered  iii  full;  pud.   Mor:ga(«<-s  and  chorii^es,  i'  1  ,;iOii 

TOTNEfl  ELECTRICITY  SUPPLY  CO  LTD  -lU  Uirn  Id  N".?v.  L's  givaa 
capital  an  tlfl.lKlOin  Ift,U<>:(  ..han^  of  11  <aiii.  of  «liu  !i  l,-io7  hai<  been 
ijiiifn  !ij>,  tl  I'lT  Kliarc  tia«  bicn  culled  up  and  tl.'JiKI  ha^  Wen  iec<iivf.d, 
•  I   IV'  i'7  in  arrears.    No  mortRa^.'*:-  or  charirc?. 

WALSALL  ELECTRICAL  CO  (LTD  -According  to  return  to  Dec  I 
ca]iit,il  la  l'.* -.I II Hi  in  •-'"..iJOli  -l::,rt-3  of  t'l  each,  of  which  12.001) ordinary  and 
l,.i•^U  prcleTeu;e  sU&rcs  iuivii  btiu  Uiiioi  up.  XI  per  sthaiulum  boin  called 

up  on  lO.UdO  ordinal^  and  prof arenca  and  SI  4,940  baa  ban  malnd. 
3,0IWahBn>  ara  onnsidarad  ai  imj  paid.  Uattgagaa  and  dttigei.  tiJtM, 

KOETOAHIS  AND  QEAB0B8. 

BiraBW  tUnMmwaan OOt  (ltd.)— Adebenlun.  dated  Dec  15, 
190 1.  tj  Koun  ClillOD,  barged  on  oumpany'i,  niidertakioii;  and  pnipertr, 
1 1 '.'dent  aud  (nliiia,  inoluling  unoalM  aaiHlit,  hie  heen  reglalend. 
)|i.lder,lt.C.Uell. 

HOHTH  WEST  LOSDOS  ELECTRIC  SUPPLY  CO  fWD  >— li»uc  on  I>^c  7 
'.A  '>  prr  Clint  pi  iiir  li<  ri  dt'l>^•lltllrl■^  (or  Jc'l'i  llltll,  ptirt  of  ^rrfcjuiiratiMl  .\ii^.  l, 

I'.Kii,  (II  M'cuii'  i: '-'I  I.I  I  0.  Property  charged :  Companjr'ounderiaUogand 
pin|K.:tv.  present  iiiid  fntun,  Ineloding  nnaalled  aa|iifait.  Ko  fnvtoos 

i^-nr  ol  -:iiue  teritii. 

A  I  ni  H  deed  dated  Dm.  7, 1904,  •oonriiid  tb«  ftbov«'DH m  ionvd  ^rin  of 
i..'  >i>iiii  prior  lien  deUnluree,  haaalao  boeo  rajtiiteKd.  rniviiv  chai)gad: 
I.(  ii:.<dio!d  In  reuil  jni<  nl  and  prcmisM,  with  fixed  plant  and  machinciy 
and  rixtur;'  ther.?o:i  the  i-^neiit  ot  an  agreviiHint  dati<d  .Ian.  31,  l.-'Ofi.  and 
c<  'tnpanjF's  goottnill,  lighui  aud  general  aiiMita.  preeent  and  ftitni>e,iDclud- 
Mil  uneallod  oipital.  Truiitota,  A.  II.  P.  StricKlAMl  and  P.  A.  M.  Hmre. 


'  Irir  I  11 


•f  tele 


GITT  IIOZBI. 


HEMOSAKDA  (Jan.  -V).— Bank  rate  3  per  c^nl.  6iflre  April  21,  I'.m]. 
Vmi:  ol  .-luv.r  -j;;  J.  \tit  «W,    t  i.;,   .i.:  f.ir  nn.my. w.-^-i 

(or  nn  iiiiiri  , '.'Ii  pu  I  ent.  uunuilii"-  ^,;->T.  (Hn-.l  ('ny  |i,iy,  I  ..  I  1, 
St.:  k-  it:id  ^!  AI. :-  ContiniMtioin  l>n>.<i,  .Iidi.  U  And:f->;  Twkrl  l*a>>K,.<an. 
I','  :iiid  27;  l  .i.k  Puyx,  Jidi.  I;i  uud  2s;  Uinlns  Bhaie  Uarry-ovcir 
Xhty.:  -Hn.  H'  -md  •»  J.' 

B,\7H  KLKCIKIC  TRAMWAYS   LTD      'I'll,   i        i.e  i|ii    f.ir  the  lir^t 
1..      ,  Hi,i,-Ji  ...:,1«|  i.n  !>>i'"(id.iy.  win  i...i,iM  il 

CAHE  ELECTRIC  TRAMWAYS  iLlD.  Au  uiuiim  diudtnd  o!  ij  pur 
cenL,  tax  free,  Imm  been  dcclnicd  pafiible  Jtin.  ti. 
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Baratkj 

Btnem  

BkUi  KlMtrf«  TnmB,  LM. 

MrkmbM*  „._._ 

Blnaingfaaai  Oorfenltaa.. 
Blrtnloibui  rruiwifi  0«. 
BUakban  Oorpontlaa..... 

Blackpool  Oomnlioa  

BlMtpool  uttrtrnttwoL... 
BUsk|>-UacAiiM-**L7lkMi 
Bolton  Corpontkn  „ 
BoomcBiciith  Ctir[>or^ 

Bilchtoa  Corpanttoa   

Makw*Tnia*»r«  — -  I 
Rrimtal  Tiwa*  t  riiili|i  I 

II  urn  If  jf  CoriK]rftUoa.H.M..  | 
Bunott  CotpontlaD    ' 

OilooMaTMainmOo.  

OiBbgni*-Mnili   

OudUl  OorponiloQ    j 

Oullalo  T?iii.»j.  Cs   

Ofotnl  Londoa  a>jl«» .. 
ClMthoa  «  DM.  U.ln».  I 

Cork  Kl«*ilHc  Tmnu  Co,  ' 

D»rwtil  lor^Himviiin  

I-»Trtiy  C'oriKirftUiin   

I>«Toopurt  t  DUl.  Truii.. 


<•)  .Vo.el 


Dm.  11 


1*1  or 


i 

• 

m 

— 
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+ 

'"  »7 

•>- 
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Ml 

•H> 

+ 

m 

7 

IW 

+ 

IW 

ir> 

tj» 

+ 

in 

u 

Si 


Wj§tt 


•ijn 


};0 


Oonr  Orrjormtk 
Doblla  <  Lacu  lUilwk;.. 
Oabllji  HautlMm  Diatrlcl.. 

Pablla  I'DlUd  

PidiT  aumbrtilj.  

Buillul]  Cornomlon  

But  B*a  ODimdl  „. 

aMariiM4  «  I>l>t.  Tnmt... 

Olaago*  Oocponiaao.  

Oloaiop.-    

•nMNnd-NoriUM.  

at.  Xonlum  *  Cltr  KIt.„. 
4faMBad^ «  Port  OIm 
"HklUuConontlMt 
Rtltpool  trtrnwrn 
BsddmMd 


X(l«blajOiTpanUai  ...„ 
KUtaOnato  *  DMriM.. 

XiiteoUr  Osncmkn  

iMuMiin  Amm  Oa..._ 

Looi*  Oocvontlan  _ 

UlHlwCorturaUnn 
ElWfiiul  CorpofMian  .„„ 
Untpool  O  wImM  BIf. 

IiOBdao  Oonatf  ONBrii 

Ixnmtott.  

UuKtlMtW  Cofi 
MMdleloB 
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N 

SI 
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Nclfon  Corporation  m*m.h. 

N*w(wl  (Moo.)  „  

OMbun,  Anliloa  «  Uj4t.. 

Oldhuu  Curvontkin  

I'mhiW.A  iKtec.  Tr»n« 

I'    .  ,  U  .ruUf'l,  

P  .. I.,-  »r.d  I'hlrtrl,   

rLriAiiiauLb  Curp«4ftlum  ., 

Ftiltfriir  „, 

lU'ftdjijg  GurjiarAtlon......... 

Kuc'-i<!hU  CorponMiua  ...» 

Koti!   „„.„. 

em\li-ri  drpontbo 

(iht'.n.. «  „  

HlMm<I(l  Ccr[.jr«Uon 
Ht.nlhrmv'.'  n  Corp'fttlfMl., 

BoQthi;D(l  Curyoratton  

Boa>li|xilt  Tr>Biva/a   

B.  aiailutil'hlrfi  Tnioa. 

BtorkiKirt  t'orjHtr4lii»n  

8aii4«rlaBd CorporatiOB  ... 

0«aoaM  Trama   

Taonlon  Trama  

'  T7n<Bcm(h  and  IHdtrlct .. 

Trwalilv  Tr«iii«  Cy.  

WalUu'r  l>utrU  t  Council. 

WaMU  

Warrlu^n  CurporatUui,. . 
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CITY  or  BUEWOS  AYHES  TRAMWAtB  CO.  (LTD  )  The  iransfn  o(  tha 
UH'b  It  ikin_'  llii  ,  iUnfiany  iiavin„'  nj'.r  bten  comiiU'lfJ  m  Jlucntx 
.\jTe!i,  the  liquiilktora  have  di^tdvd  ^  uutke  the  eaab  diaUibulioo  ol  3(.Ks. 
per  ibara  oDdv  Um  sdMOMi  Md  also  to  sonwt  tbs  shaiw  auitalwid 
dcbentara  atodi  at  ths  Oil*  et  BomM  Oo.  iirio  ilnra  4MpilBl  bbI 
debaotttr*  ato«k  of  the  City  of  Uocnos  Kyvs  TmmyngB  Oo.  (1904)  (Ltd  ) 

COHMBRCIAL  OABLB  00.  The  re^aUc  <|iiirt«rljr  dividand  o(  1  par 
cent,  on  the  prefrrrixl  KliarcH  ati<l  a  Jtvideiul  of  1  par  oont  on  tho  com- 
mon aharea  in  tin'  M  n  'i.^y  ramp  tnieu  will  b«  paid  on  Jan.  10  to  ahuo- 
hold«ri»  ot  recorU  on  31«t  tilt.  Tho  trnnnfer  hooVn  will  he  ekiaad  inm 
■Ian.  \  to  1)  inelu.iive 

DOUGLAS  BOUTHSSH  ELECTKtC  TBAHWATB  (LTD  i-Thp  rrp.irt  to'' 
Ibc  past  year  prc'ipntc<l  at  the  mwtliiit;  Im-l  w.ck  »tiite<I  lli  ii  -In  !■  ;al 
receipt!!  were  i:l.7'»'>.  «fc'.*in«t  i'l, '"'.I  m  llMl.t.  nri  profit  1:1, li-"!.  ui-.t^iiil 
i'l.',M^"i.    Tlieie  wi^  .i  BliKhl  i[ici*,i--'  in  working  pxpenii«a 

EDHOHDBONB  ELECTUCITY  C0RP4.  LTD  )— Ao  inlanm  diridend  for 
the  half  yvAt  cnilfd  Sept.  .SI)  of  A  per  cent,  par  Bnann  OB  Ihs  OTdioftiy 

•liArcii  liivt  bf<'n  (IfoUri-l.  pajaMe  1  Itli  Inst. 

ELECTRIC  ft  GENERAL  INVCSTMBNr  CO.    LTD  .    Warrants  for  til* 

interim  ili'. ijtn  .   nn  iln  i'  prr  ci-nt.  ■  utmr,.»l:v<'  prefnrcnnri  nn'{  of  10  per 

r-Tit,  p.  r  unr.       on  •.!.('  i,riliniiry  ;.h;i-0'i  lr,vc  h  -rn  poetoi, 

lONDOM  ROAD  CARGO-  ,LTD.J    Appiicatiooa  were  iiivitml  thia  wwlc 

itr  ths  Mum  oi  Um  imliSMd  stumMffiM  w  vrdar  to  protid* fuda 
lac  HilMitBllBg  matar  lar  bont  tnwIiMi  m  Oi*  oooipMiy's  tahkhi: 

mm  MOamtt  MUXata  on.  (im)— At  the  meeting  tm  Tneiribv 
the  ^ainikan  (Ur.  B.  SdMak)  laid  Itwt  lbs  directors  had  thonRht  it  triao 
to  bcRin  a  renewal  fund,  to  which  th<>y  bad  placed  £1,000.  It  waa  not 
ncrcKKar}'  to  charKR  ilcprreialion.  ad  in  the  ca:4C  ol  a  truiiiway  (^jmpanir 

hiivin,.'  a  term  n(  yriir"  oii'v  iiuL^irniU'li  aH  the  I'nnipany  had  the  (rMDOla 
of  the  |.<ro)Krij  miIj  )>v'r]»  t  ui'  rii.'!!!!",  TIk'  iiuiuIxt  u(  paaaengataoaniad 
la.'it         liii4  \>t:a\  ]•     tlian  ihe  pinion-  year  hy  (XHJ. 

MBTROPOUTAN  DISTRICT  RAILWAY  CO  Ti.  '  necrctiry  Mr  Win. 
.lonr-  retired  fri'iii  lunvf  ?,  rvi'  0  vn  Morul.iy,  snd.Mr.  .Jo-wpSi  CmtiT  site- 

C<  I  .i  ■  il  Itll. 

RAHO  CEMTRAL  ELBOTRIC  WORKS  (LTD,)    Fur  l><.-cewbitT  T-.tH.OOO 

mrilB  nam  gaiMMtad,  yialding  groa*  levenue  »t  £7,400.  agaiaat  4n,lW 
oaila  and  £6.M4  tor  tta  aorreapoiiding  pariod  oi  laat  year. 

nOOK  ECaBaniB  XOnOli— Xha  SMik  iMlhanBe  ComnuUea  baia 
been  aakad  to  grant  a  qnolatiiM  to  K  (ailhar  iams  of  10.000  tall;  paid 
0  pn  csBt.  amnriatlta  pntaanae  sbsicB  a(  Crfmiwlaaa'a  tiiettritUu 
Ctrf*.  Uui.). 
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NOTES. 


TiiK  report  made  by  the  electrical  a(U-i8or  to  the  Board  of 
Trade  with  regard  to  the  recent  brcakdoAm  at  Bradford 
fully  eonfirms  what  wc  h^ivo  Anid  on  the  stibject  in  iiieviou." 
ig8iie«.  Not  f.!ily  rhi'  mains  network  an-Hiigcd  in  a  way 
cuDlrary  to  th(!  IwKt  jtractice  ttiat  ha«  prevailed  for  many 
yean,  bit  the  various  Board  of  Trado  Regulations  had 


'i]i[i:<rL'n!ly  1" 


■  leliV'ur-.itolv  rL-iHii'u  In    tlirm-    who  wi 


rc^tponsible  fur  the  bying  uf  the  mains.  An  olHciai  has  beeu 
foroad  to  raalgii  Ms  posltioa  on  the  staff  of  the  Electricity 
Department,  bnt  whether  he  Wii8  reg|>on8iblc  for  tlit  prolonged 
and  !i}  stcmatic  oeglecl  of  propv  precaatioos,  or  has  beeu  made 
the  icape-;out  for  the  sins  of  an  offleial  or  former  official  of  higher 
standing,  iti«  inijtosiiiblo  to  say.  In  reply  to  Mr.  Tis.  fu  ii  ^ 
rejjort,  the  (.'ommittee  have  mude  tlic  Board  of  Trade 
at^u&inted  with  the  steps  thut  are  being  taken  to  put  the 
system  into  proper  coodituHi,  and  we  tnut  (hat  the  eute  will 
lift  eflbetiiaL 


Aa  we  had  aaticipated,  the  BiUs  which  have  lieen  deposiled 
in  fteliament  for  tho  next  session  l>y  companiee  seeldng 

extended  powers  to  supply  electricity  in  the  Metropolitan 
4irett  have  caiiaed  some  «(ir  in  municipal  circles  joint 
oppu«iiioH  on  the  part  of  a  large  number  of  the  iSorough 
Conneils  has  heen  decided  upon.  A  wdkittended  Oonferenee 
\v;i>  lii  li]  nil  Wednewlay  at  tho  Shore<litch  Town  Hall  at 
the  insti^'ution  of  the  Shoredit*:h  Ikirongli  Council,  and 
resolutions  to  consoUdate  tho  oppositiuii  to  theae  fiills  were 
pasted.  Althoneh  the  lesohUions  to  oppoee  jobUy  go  down 

on  rei-nrt!  a«  '•  [Kis.sed  unanimously/'  >tn.'tly  "■jiciking  this 
was  not  ao,  a  very  evident  undercurrent  of  gomewbat  long- 
standing snimonty  between  eertam  Councils  huTing  foived 
itself  into  the  proceedings.    Further,  the  Finsbury  Borough 
Cooneii,  whose  district  is  supplied  by  the  County  ui  I.<mdou 
Ebetzio  Supply  Cm.,  h,\.*  pled>;e<I  itself  not  to  op}>o$c  this 
eontpany'a  meiMure.  while  oppasing  other  bills  nfTecting  its 
area.    Consequently  the  interests  of  all  the  Councils  :ire  not 
identtcul,  and  hence  tlie  careful  wording  of  the  rcM>iutioa 
:iet  forth  in  our  report  on  another  page  of  this  i«mei  No 
doubt  tlie  obji»ct  of  the  Conference — viz.,  to  seiure  cotnbinoil 
opposition  to  the  S4.hemea  in  iiueation  at  the  lowest  poseiblo 
axpeBditnro— can  be  attaiiied  by  the  executive  eominittee 
which  is  to  be  n[i|iotiiteiJ,  Vitjt  ir  in.iy  V<-  hf'jicd  that  the 
authorities  taking  pari  w  ill  not  ^birk  their  liabilities  when 
the  financial  qnestiom  cones  to  be  considerod.   It  wae  arOEred 
.It  W'cdncadaj'a  nMliag,  that  «ontc  CounciU  were  K'^i'^'y 
this  hMt  year  in  connei-tion  with  the  conferences  collod  by 
tho  St.  Fancms  Borough  Coiwcii  regarding  the  vibration 
cjucistion  and  the  Klecirtcity  Supply  Bill.     The  pro]K*fial  of 
the  Town  Clerk  of  .Shoreditch  with  regard  to  a  joint  mnriiriiiid 
bulk  supply  iitdtemo  met  with  very  curt  treaUavul  ai  the 
hands  of  the  dehgates,  and  the  heated  JiHCiissien  oven  dago- 
ncnitud  into  an  exchange  of  ]>cr»onalitic«.    It  ccrtaitdy  doe.s 
appear  that  the  pasNing  of  iucb  »  rexulution  would  have 
weakened  the  case  to  be  presented  to  Pkriiament  in  connectioa 
with  the  previous  resolutions  ;,  and  the  ipLarrelsomooess  which 
chaiaoteriaed  tho  proceedings  ia  sufficient  warning  g{  ibe 
lifficttlties  that  would  arise  in  conneotian  with  a  joint  board  of 
management.     An  ezflcutive  coramittOO  has  not  yet  been 
upix)inted,  and,  .as  an  exarnf)!*-  <.f  the  want  of  unanimity,  it 
may  be  pointed  out  that  the  lliickney  delegates,  in  view  of  the 
tone  cS  the  proceeding)^  hidieatod  tfieir  intention  of  advising 
their  Council  to  withdraw  from  the  Confonmee. 
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Wk  are  in  a  position  to  <onirailict  the  report  which  has 
bflsa  circulated  iu  M)m«  of  Xbe  daily  papers  to  the  «tt«ct  that 
the  conduit  syrtem  of  tntctkm  n  to  be  adopted  on  the  London 
County  t"ouii(-il  trammjvin  the  North  of  London.  The  County 
Council  decided  over  ayear  ago  to  adopt  the  r  irvlnit  &ytten  ou 
about  half  of  the  North  London  linea  and  t<>  t^  iuii'  ilic  remainder 
on  the  overhead  system,  piovidiHl  the  con^nt  of  the  Horough 
romicil*  couM  1h::  obtained  for  the  ovltIum'!  I  'luipnient,  this 
consent  t>eing  necessary  under  the  terms  of  the  Act  of 
Fferlianeat  enthoriai1^;  the  electrical  eiiiiipment  of  tbeie  trun- 
■way?.  Tlio  Ti(ni>UL'ii  Councils,  however,  refused  to  rnn'<ent  to 
aoything  but  the  conduit  tysteiu,  ami  no  underakauding  Im 
yet  been  amred  «t  between  the  two  partiei.  The  Oonnty 
Council,  wo  believe,  is  doing  it*  utmost  to  bring  about  a 
friendly  aettleioent  of  the  dispute,  a*  it  ba«  tnthdrawn  the 
ckue  in  its  Tiainwky  BDI  hi  the  next  emion  of  Pariiainent 
whkh  would  have  had  the  effect  of  waivir.  u  cessitj' for 

the  con-ipnt  of  t!ie  Borough  Councils  to  the  oveiliead  system 
of  traction.  The  Council,  however,  sUll  luaintains  it«  original 
position  to  the  ^eet  tbftt  the  conduit  qretem  is  not  neeeeokry 
for  n  Innre  nnuiber  of  the  tramwaj'  lines  iu  the  North  of  London. 
Probably  Uii*  niatake  iia«  iuiseu  owin^}  to  the  fact  that  the 
Board  of  Trade  haa  oflkiany  "epproved  "  the  nee  of  "a  abt 
uot  cxcee'liriL'  "ur  ii;  'h  iu  width"  on  some  of  the  North 
London  lines  which  aie  to  have  the  conduit  ayatem. 

Thk  diaciKmoD  whidi  followed  Mr.  W.  B.  WooDHorsB's 

I'aiKsr  on  "  Klectric  Driving  of  Textile  Mills  "  revealed  very 
little  fresh  information  of  aoy  value,  although  aome  of  the 
experiences  undergone  by  certain  ofthespeeken  are intereeting 
;i!i'l  iusti  iKiivc.  Everybody  asked  for  figures,  and  although 
the  uiitSiiii  li  i'l  L'iv.  ii  -in;)* ,  li  '  h;id  to  admit  that  there  was 
great  lack  of  authuntic  data.  Mr.  >S.  D.  Scuukieio^  i^aite 
miased  the  pwnt  of  the  argameat  in  compering  engmee,  miming 
condensing  and  ivni-^  liiih-pressuK-  stjfuThfnt.Ml  -tLnm,  with 
electric  motors.  The  cuai  and  wages  cost  p«r  brake  horse 
power  may,  as  be  points  out,  compere  very  well  with  sinilar 
tosts  obtained  in  a  central  station,  but  unfortunately  iliece  are 
also  such  items  as  capital  cost  and  depreciation  to  be  considered. 
BestdcA,  there  are  other  issnes,  such  as  greater  convenienrc 
and  cleanliness,  which  conic  into  the  '{uestion.  An  in)|iui-tatil 
p  hit  was  rai.icd  by  Mr.  J.  W.  Dawm.>n,  who  complained 
that  even  the  makers  thcmselveo  diil  nut  know  what  power 
WM  Mfnired  by  their  nuwhrne*.  This  is  certainly  a  matter 

that  -should  roteivp  fmiii';ifir«?e  n'leTi'inn.  for  tlio  niill  owner 
should  acquaiut  liim-st  ll  with  the  power  rcipiircd  by  his  various 
maehinea  and  in  the  dtfliirent  departments  of  hts  mill,  in  ordei 
to  l)u  .ible  u>  bring  about  tlu'  I'lcitcst  fL-onomy  when  the  time 
ior  extcitiions  (.'omcs  touu«l.  This  difficulty  of  obtaioing  data 
as  to  power  required  when  introducing  electric  driving  has 
been  one  of  the  greatest  that  the  electrical  engineer  has  been 
confronted  with  in  non  tcxtitc  a-  well  as  in  textile  faciorii 
Mr.  11.  DlfKIXHOX  obviously  viewed  the  whole  matter  from 
the  point  of  view  of  the  engmeer  to  »  mnaieipnl  electric  light- 
ing station,  and  a]>[iai'ently  did  not  iippiecint,  tin:  lutlinr'..* 
inspect.  Aii  a  matter  of  fact,  a  power  company  has  practically 
DO  Ijgfating  peak  at  all,  simply  because  the  Ugbtiog  load  ia 
iiuigniJteant  compered  with  the  power  hnd,  and  therefore  it 


will  noi  'h-  !ii-vcimry  to  come  to  any  arrangement  with  the 
uiiuiufacturer  whereby  he  dues  itot  use  bis  naebines 
between  eertaiD  houn.  Mr.  Woodroitsb  is  to  he  oomgntu- 
ated  in  biinging  forward  a  subject  pregnant  with  such  great 
possibilities,  and  it  i«  to  be  hoped  that  other  oqgiBem  will  be 
et|ually  energetic  in  endeavqaring  to  ohtein  nifnraatioD  whioh 
wUI  tend  to  throw  more  ^gbt  en  the  matter. 

Tvz  problem  of  eompemating  the  Tollago  drop  in  alterna- 
tors on  loiwl  haa  grown  to  be  a^ociated  with  the  employment 
of  commutatora  or  other  more  or  Iom  compliciited  devices  to 
snoh  an  extent  that  it  is  perfectly  refreshing  to  be  i%minded 
by  Mr.  MiUM  Walkxr,  who  recently  read  a  1  'iipi  i  on  "  Com- 
pcuRate*!  AltenKif"  ■  'p-fut  <ienerator«"  before  the  Manchester 
Local  Section,  that  ihuie  exist  also  c^uite  simple  solutions. 
Soeh  an  elementary  aohition  ia  given  by  the  author.  Let 
n=  -^.ly  at  once  that  the  method  propo'^erl,  a  dosrription  tif 
which  will  be  found  oo  p.  &06  of  this  issue,  haa  certain 
limitations,  and  that  the  more  eomplieated  alteniatives  still 
have  a  field  of  application  all  their  own,  iKitably  in  plants 
where  the  power-factor  is  low  or  where  the  alternator  is 
rct^uired  to  behighly  compounded  at  fiiU load.  Tlwnewnelbod 
IB  quite  direct,  and  ia  based  on  the  influence  which  the  anna* 
tnre  ami«re-tur>ii*  exert  on  the  field  ampere-turns.  Every 
pole  of  the  rotating  held  is  to  consist  of  two  parts.   The  main 
part  is  provided  with  a  magnetisiqg  coil,  whieh  sends  a  laijp 
t1u\  •hronjrh  this  ix)le,  keeping  it  well  saturated.    A  small 
auxiliary  pole  branches  off  from  the  base  of  the  main  pole 
and  extends  radially  to  the  outside  diameter  of  the  rotating 
magnet.    This   ^imJl  .iuxili:«.fv  [loli-  lies  nui.siiK'  the  field 
coil  alluded  to.   Mt.  WALKkut  remarks  that  tlie  small  pole 
remains  lumagnetuwd  at  no  load,  but  an  Inspection  of  the 
various  maf^etic  circuits  involved  would  seem  to  indicate 
that  at  no  load  it    has  a  |>olarity  whkh  ia  opposite  to 
that  of  the  main  |K>le  and  partially  counteracts  its  effecU 
When  load  is  put  on  the  alternator  and  the  current  is  appraz* 
iuiatcly  in  phase  with  the  K .^f.F.,  the  armature  current 
above  the  field  poles  acts  asa  cross  magnutisiug  current,  weakeu- 
ing  that  part  of  the  field  eoil  whieh  passee  between  the  msin  and 
the  au.viliary  poll  ,  li.u  <t:i  ii.;lliuuitig  the  opposite  part  of  the 
licld  coil.  The  ntagTiutomotivc  force  which  causes  the  auxiliary 
pole  to  be  o]>p<Mite  iti  polarity  to  tlie  main  pole  dimintshea  as 
the  armature  current  increases,  and  after  the  armature  current 
has  reached  a  certain  value  both  poieeact  in  the  same  direction. 
AH  the  while  the  £.M.F.  of  the  altenutor  has  inereMsd,  and 
niacliines  of  ISOkw.  capacity  have,  it  appears,  already  been 
built  on  this  principle,  which  possess  the  proiwrty-  of  over- 
compounding  to  a  cousidcr-.iblo  degree.    It  is  at  once  clear 
that,  with  increasing  phase  diferences;  iietween  eurreat  and 
electromotive  force,  the    action  of   the    nrmatnrc  current 
on  the  held  Ilux  will  diminish.    Thi^t,  of  cout^,  is  a  dis- 
advantage of  the  method,  but  Mr,  Waucrr  justly  points  out 
that  in  most  practical  cu.st.'*  the  power  factor  i.s  at  its  iii  ixinuuii 
at  full  load    j.f.,  precisely  when  the  maximum  degree  <A 
conipcMinJing  is  required. 

LjMiKK  the  heading  "  An  Audacious  Promotion,"  six  years 
agoi,  we  criticiaod  with  little  mercy  an  attempt  made  to  float  a 
company  to  take  over  a  .1:!0kw.  generating  station  and  an 
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o^-e^haad  distribution  network  iu  Hampstcad  for  the  sum  of 
i^l6i'i,000.  Those  who  remember  the  circumrtances  of  the 
ease  will  be  uuuMd  to  kwn  tbift  tUa  aum  ariRhtora  electricity 

undortakinir  hn<^  no^v  Vh»imi  transferred  to  the  >rctropolif,iii 
Borou|;h  of  iiamiisteaii  for  less  than  one-tenth  of  the  a)>ovc 
aoiB-^vix.,  £18,000. 

SiKi'K  the  first  electric  tramway  waa  constructed,  few  huve 
pnaaoted  mum  diflieiili  pnnUaniB  tlua  tbtt  emniMitiiig  Amster- 
(lam,  Haarlem  arii!  ^niidvoort,  a  (iosi  iiplioii  of  wJiuli  \v«-.  i-on- 
olode  this  week.  Apart  from  the  large  amouiita  of  moutty 
wMdikid  to  1»  spent  bolitaIidiigeoiM«Mioiw,tli««ngiiieeiing 
diflicultios  were  (iifGcient  to  liamp  the  aniour  of  the  moBt 
enthuMMtio  tnmwajr  eiigiiM«r.  For  tan  mileif  eheel  jtUing  bad 
to  lie  pat  down  on  bodi  Met  nt  the  rowt,  imd  all  calcnlBtiniiM 
M  to  the  amoutit  of  sand  raquired  for  filling  were  upset  again 
and  again.  Tons  upon  tons  were  brouj^ht  ti.  tho  road  and 
poured  into  the  aixirture  only  to  diaapp«»r  from  view  immedi- 
ately. It  i*  not  eorpriaiag  to  learn,  therefore,  that  the  per- 

maiipnt  way  will  rec|uire  several  month-i  to  settle  <\nwn  lieforc 
anything  like  high  apeeds  can  be  altempt«<l  upon  it.  As  a 
matteir  ol  fact,  tbe  oan  are  built  ior  apeeda  up  to  40  miiea  per 
hour,  or  pvnn  mor«,  but  the  maximum  attained  now  does  not 
reach  this  figure.  A  certain  ttmouut  of  trouble  has  beeo 
expeiuDeed,  too,  with  Che  bow  eoOectior,  ehletly  owing  to  the 
three  diCTcrent  height~<;  of  troUojr  wire  which  are  encountered. 
The  wear  on  the  contact  bar  is  very  great,  especially  in  frosty 
weatiier,  when  the  trolley  wire  becomea  coated  with  ice. 
However,  a  sprii  ii  is  now  bi^on  lixcil  to  tho  bow,  which 
ci|ualiiu3s  tlie  tc'iiHi.  iii  for  all  three  heigbti^  Mid  thi*  ndtigatea 
the  evil  to  a  Cftooin  extent. 


Wireleae  Telegraphy  Agreement —T/i<  7"i;;j*.<  on  Tuesday 
published  a  Heuier  tclei^ram  lo  the  effect  that  an  agitseracn'l 
has  )>eeu  signed  between  the  Italian  Government  und  the 
Mjiiwni  Coiujwny  for  the  construction  of  a  powerful  Ktation 
at  Coltano,  intended  U>  commuriicate  witii  stations  in  (J real 
Britain,  Urythrea,  the  NeUierlaod*  and  other  countries. 
OnUo  btemtptioiu.  Date  of  Intormption 

Oaraute— Pinhdros    Aog.  18. 1(102 

B«]Mi-Iaaa(Taman)— OapieiH    Oct.  l<.m 

Tarifa— Taogiei   Jut.  1h.  J904 

Omnee— Fwamaribo    Jal;  V.KVi 

flnha—Taldex  (Alaska)    Nov.  I  i,  VMH 

Trinidad— rH'nicTurn   ..   Dec.  20.  ItKIl 

Aswb— Pcrim   Dee.  »>,  1904 

Oaj^  H^rtiBD— Pnaito  Plata   IKi-.  37. 11KI4 

She  lofal  OeHage  of  fldanee  and  School  of  Mines.— It  is 

iumoimced  that  the  ['resident  of  the  6oar«l  of  IMuaition  has 
apjwinted  tho  Riu'hl  Hon.  IL  H.  Hafdane,  K.t'.,  .\I.I'.,  as 
Cliairmuii  (if  tl,e  I  k']>,u  IniLiiit.il  ( 'i.niiiiitroe  imiuit  lU;^  in-.o  th.' 
res«nt  woikiag  ut  tin  Lk^mI  ('■irir;.'^  i.t  Scii'iuf  uii'i  JSchool  ul 
litiL'--.  iu  ^ucceiision  to  Si;  1  nm  i-,  .\Ioxv.ilt,  (;.<  '.li.  Sir  Francin 
Mowutt  w  retiring  fnim  t!iu  t'liaitni:iijslii|i  ouiiig  to  ill  health, 
but  continues  as  a  uk  iiiIjci-  of  the  Conimittoe. 

TFeasnry  Qmatt  to  TTniTenity  CoUages.— (.'onsidorablo 
additions  have  been  made  to  the  iiuuual  Treasury  grants  to 
TJniveisitjr  Coll^e!«.  Appended  are  tho  namea  of  tbe  various 
ooO^gM  parUcipaiing  and  the  amouBto  which  they  received 
last  year  and  will  receive  this  year  :— 

1M8-4.  ISftl  .I.  1903  4.  1901. .1. 

Mftjl  AwUr  JCd,:<00  i;«,0(iO   Nottingham   £1,700  lli.yOO 

I  niT  College,  Umd.    3,000   5,000  I  Shemeld   1..S00  2,300 

Liverpool    a.OOO    S.WO    I'.prHonl  ColULood.    l.'JOO  2,000 

Birmingham    a.70u    l   im    lim-tol    1.200  2.000 

Ixeds    •i.HOa    i.tm    Ueading   1.000  1,700 

King's  GDUcg»J<ond.  2.^00  3,'.H>o  Soathamnton   1,000  1,700 

KevNiilfteB-ijrna  .  l.MO  a.OOO !  Uuadee    1,000  1,000 


Attendance  at  St.  Louis  Exhibition. — Tho  fiiuil  official 
-•tmoiuent  shows  that  the  total  admissions  to  the  St.  Loois 
Worlds  s  I'.iir  were  l!>,<^!t  1,855,  of  which  12,804,616  were 
|iaid.  The  large  number  of  free  admiasions,  6,890,239,  waa 
partly  due  to  the  MBiy  of  workmen  required  for  compMug 
things  during  the  lint  two  or  three  months  of  tin  exhibitioD, 
and  partly  to  the  number  of  days  on  which  children  were 
admitted  free.  An  ottici.il  st;itement  of  the  |).isscn;j;er  business 
haudltil  ill  the  St.  Ijouis  I'uimi  Terminal  Ht.itii.n  iluriuu'  the 
exhibitiuii  period  gives  the  loH'.iwinj:  fif{ui-CH  :  Total  uuiuhcr  uf 
trains,  9l,-')t>0;  cars,  4."i",Gf ;^  ;  diiiy  ,c\ eiuui',  436  passenger 
trains — 2,160  «ar«.  During  September  and  October  the  daily 
avongn  wee  530  trabuB  and  Sl,600  ear*. 

The  American  Visit  of  the  Institution  of  Civil  Engineem. — 
In  the  I'ourse  of  an  Addie*.*  on  "The  \'i8it  to  the  Uuite<l 
S  ates  iirid  CiUiada,"  delivered  by  Sir  W.  H.  Whit«  before  the 
Iti^tttution  of  Civil  Engineers  on  Tue&day,  the  s{>caker  referred 
tn  recent  developments  of  some  electrictil  undertakings  in 
America.  .Most  of  the  electric  installations  alluded  to  have  been 
fully  dcscribtui  in  our  columns  from  time  to  time,  and  were  also 
referred  to  quite  recently  in  our  deecriptioa  of  the  American  visit 
of  the  Inatitutton  of  EuKtrioal  Engineers^   Some  new  ligurus 
and  facu,  wen,  howevot,  ttUMumiad  bgr  Bir  W.  White.  In 
speaking  of  the  SbAwimgan  Falb  power  station,  whieb  sup 
plies  eleetric  energy  to  Montreal,  the  author  mentioned  that  the 
falls  were  abotit  150ft.  bigli,  and  the  water-power  is  estimatc^l 
to  bt"  .sut!:<'iHnt  to  pro<luce  siiiwanli-  of  lOO.iiDn  it  ]■  Here 
water  «aa  taken  out  of  the  rivw  by  .'i  i:jdiA  l,lOij{i.  long,  100ft. 
wide,  .-in<l  JOft.  dee)).    In  the  power  house  there  arc  installed 
three  pairs  of  inward-discharge  turbines,  eiich  pair  <at  1^0  revs, 
per  min.)  being  cajiable  of  i!i  li\ t  i in-  ii,ih)ii  h.p,    a  fourth 
unit  is  Itoitig  insialle<l,  and  will  ()e  ca]>!kl)le  of  delivering 
10,.5tH)  II. I',    The  electric  enoi-gy  was  utilised  in  factories  frfrtu 
2  to  20  miles   distant,  au'l  in  Montreal,  ^.'>  miles  away. 
Amongst  tbe  industries  obtaining  }K>wer   from  these  falls 
were  electric  lighting  and  traction,  the  manufacture  of  calcium 
carbide  and  ferro  maDganeae^  and  pulp  mills ;  linen  mills 
at*  to  follow.    Within  four  years  of  the  time  when  tbe 
Sbnwjaigaa  Falb  were  aooeaiible  only  by  canoe,  they  hmv« 
bean  Una  utQiaed  and  made  readily  accessible,  with  «  popu- 
lation in  the  district  (rf  3,00u  people.    It  i.^  pleasant  to  add 
that  those  ctmcemed  have  endeavoure<l  to  pre8er>-e  the  beauty 
of   the  falls  while  making  tbcni   t>orvic(«ble  to  inankiml. 
In  I.I iiiiR'ction  with  the  (itili-iatiiiii  ul  the  Niagara  Falls  on  tho 
Cui.Kiwii  side  it  was  stat<  I  that       j.Dvrer  hon.'*e  of  the  Ontariij 
I'owor  t'o.  is  placeii  m  ihr  (.Drgi:  l"  li>\v  thi'  i'.iil.-,  with  uii 
elective  head  of  175il.  ;  tlie controlling  .nnl  ili^iribuiing  station 
h  pi  u  '  l  ,a  ,uj  I  levation  of  l'.">Oft.  abi-xu  the  power  hoiiS4% 
.').''iOft.  back  from  the  ( Jorge.    Alwut  l^  f.n'Hj  h.P.  are  to  be 
dcvelopeil  eventually  :  butat  present nnh  (uic  nf  three  conduits 
is  being  laid  undeiground  fix>m  the  head-works  near  Dufferin 
Islands  to  the  power  house.    The  conduit  is  nearly  6,200ft. 
in  length  an<l  isft.  in  internal  diameter:  built  of  ^iu.  steel 
plates  and  stitrenc<l  on  the  upper  half  of  its  circumference  bj 
Tin.  T-bulba  spaced  4ft. apart.  An  open  rdief  and  eptltway 
are  provided  at  the  lower  end  to  rednce  fluetoations  of  bead 
and  pressure  which  might  result  from  alterations  of  load.  The 
aggregate  tluvelopinunt  uf  the  three  lurgcKt  Canadian  works 
when  complete  amounts  to  more  (lnii  t<H),<Jiiii  n.f.,  and  a 
fourth  establishment  on   the  C'uKiiliuti   --hU  wiil  develop 
i(»,U<>ii  II, I'.,  which  will  be  ti'.ihs.-ii  tlrl.t'y  in  tho  fity  of 
Hamilton.    The  grand  total  of  powerdi  i  i\  id  fnmi  thts  Niagara 
Kiver  will  then  ue  about  TCXI.OOO  H.l'  ,  tuu  liiinis  lumv;  cji 
the  Canadian  side.    Two  of  the  three  great  undertakings  are 
pi-actically  <lue  to  .\nicrican  <'4ipital  and  enterprise — a  fact  which 
docs  not  redound  to  our  eredit,  having  rogarti  to  the  enormou.-'. 
amount  of  British  ciipital  available  for  investment.    The  third 
company  is  distinctively  <'anadian,  and  is  closely  a-ssociated 
with  Toronto.  At  the  generating  station  the  current  will  be  at 
a  preasnro  of  about  12,000  volti^  but  it  u  cootemplated  to 
tranaform  ft  to  40,000  to  00,000 volta  Corteansmiasbn  through 
overhead  Mttea  carried  by  two  Ibea  of  steel  towers  46ft.  high 
plaoed  at  intervnb  ol  400ft.  The  capital  of  this  company  is 
1 1  million  sterling,  and  its  total  develoiment  of  power  will  be 
12S,000  H.P. 
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The  Fans  Telephone  Service.— In  May  of  thin  }ear  tlic 
ilissari  f  .r-irin  of  tin-  Taris  piililic  with  roganl  {a>  the  inetficient 
telephone  siTviou  fiinji?-hcil  by  iKr  French  A<tmiiiistmtioii  of 
I'osU  and  Teloi^iuphs  took  iJotinitv  fi>i-iu  in  the  oi'i;aiii»iition  of 
an  Association  of  Telephone  .Siibscrilierii.  constitute*!  for  the 
purfN>se  of  bringing;  «nllii:i«nt  pressure  to  b<;ar  on  the  AdtnintH- 
tratioD  to  improve  thf  aervicu.  Tlii'  French  Telej^mph  A<lmini«- 
tiution  acijuircd  the  telephone  i^ysteni  of  Pklit  in  1^81*,  and 
ttmtplaint  K  made  that  Bot  on]\  \--  the  aervioevery  had,  but 
thki  the  j.'eneriil  nr^ctioe  of  tlx.  A  ImintatnitlOD  with  reguid 
to  ruin  Mul  r«gulationit,  rata*  «imI  Qtbat  nattn*  of  bn«u«a$ 
relatlom  with  the  (tubhc,  is  Buict  arUtraiy.  Tbo  Pmidrat  of 
the  Aaaocktion  of  TfllapiuMie  Sub^cribcre  is  tlM  UaniuiB  do 
Montebello.  and  on  ths  eottndl  arc  proniineot  members  of  the 
legal  and  busine^ts  world  of  Paris,  including  Mr.  Max  Vittcent, 
l're!<idunt  of  the  Tonriaj;  Club  de  Fninec.  and  Mr.  Archdeacon, 
member  of  the  Chamber  of  Deputies,  The  a.-s.-M'iiiiti-'n  ha*  a 
steadily  i.Towiii'i  meuil)ersliip,  wliieli  :dreii<ly  niimt>ei>  between 
J, 000  .■111'!  1,11  HI  ,i  I  III  Puis  telephone  huliscrilyfr-*.  .Sinew 
.luly  .1  uiuuthl,\  butletiti  b.i^  l>ccn  published  by  the  .issoci.icion, 
containing  articles  arnl  re[H»rts  on  the  varion>  a'pect.s  of  the 
telephone  (piesiion  in  France.  With  a  view  to  iii-()Uiring 
thorough  inform.iiiun  on  the  technical  side  of  the  telephone 
»er\'ice,  the  Council  of  the  Agsociation  recently  r«taiu«d  Mr. 
Herbert  L.  Wel<b,  r>f  London,  as  consuUiDg  enginesr.  Mr. 
Webb  has  fumisheil  the  a.'^.^ociation  »'ith  a  re(iort  on  the 
{jenenil  COOditions  of  a  nKidern  telegihiine  system  and  with  a 

fnrtherre[iQrt  DO tliB principal  caiiaes of  the  dsfeciive  . service  in 
Paris.   Mr  Webbs  lint  rejiort  contains  a  ireli'written  popular 
descriptioii  of  tht  central  battery  systero.  as  at  pr««ent  employed 
in  the  most  modem  exehan^«s  in  Great  Britain.  Tlie  repovr  even 
incluiies  a  dcM.ription  vl  the  methods  for  junction  working, 
the  French  expression  "anxiiiarx' "  lino  being  u>c<l  instead  of 
what  is  called  "junction  "  line  in  Kngland  and    trunk  '  line  in 
America,  iu  order  to  facilitate  the  work  of  tlic  trani>l.>tor.  As 
-Mr.  Weill  I  111  -  I  ot  l>een  allov    I  r  ,  \  isit  tin-  e.vchanges,  hi.i  se<-ond 
icporl  i*  Uised  on  general  knowledge  <if  the  Paris  telephone 
service  acijuired  from  public  description.s  and  from  olwerxations 
inmle  tin  \  i»iis  to  Pari*  during  the  pasi  few  years,    lie  divides 
iclephone  e.vcliange  working  inio  three  periods,    I  hiring  the 
trst  perio*l,  frora  1^>0  ti»  1^'JOor  IM'i,  the  metho<ls  in  use 
were  lanzul)'  exjierinicntal.    During  the  second  period  of 
another  five  or  six  years,  the  development  of  telephonic 
apparatua  rma,  he  says,  mors  sclentifie.  while  during  the  last 
period  elbctire  mAboils  and  apparatus  havo  been  perfected 
and  standardbod.  The  Paris  system,  in  Mr.  Webb's  opinion, 
has  largely  remained  in  the  tii^t  jdiriocl,  having  only  aflopled 
.some  improvements  belonging  to  the  second  period  nien'ione<l, 
and  being  '•  entire!)  innocent  "  of  the  ajiparalus  and  nu-thudii 
■  if  the  tbinl  perioil  dating  from  l^I'?.     While  these  older 
ni*'h().ls    inaj   still  be  suitable  for  small  exchanges,  they 
should  not  be  applied  to  larger  systems,  and,  moreover, 
owing  to  the  «j'ti  tn.-  working  of  antiipnited  up|>aratus. 
Mr.  Webb  continneA,  liiu  nerves  of  the  operators  are  so  taxed 
that  it  is  unreasonable  to  e\|)ect  a  high  .litandard  of  efhcicncy 
and  discipline  from  theae  ladies.    Mr.  W  ebb  next  criticises 
the  peculiar  practice  of  the  Freticb  Telephone  Department 
in  eomjjeUing  each  subscriber  to  supply  bis  own  telephone 
lel,  with  the  ruault   that  theiB   are   various  tyyiHA  in 
existence,  some  having  radiod  teohnical  defects  when  con- 
sidered in  rciatioo  to  other  apporatits  in  the  system.  The 
\-ariety  of  instrumentii  alsu  makes  it  imjMPssiblc  Ui  train  a  force 
of  Insjieeton!  to  familiarity  with  the  peodiaritios  of  all  the 
mnneron*  tx  pes.    .V  fiu  ther  evil  is  the  cvi  'ii  n  i-  K?ie  of  priiu.'iry 
I'.dteiies  instead  ot  niagneio-i  tit  u  central  Uau  i_v  for  signalling, 
a  methful  which,  Mr.  Wel)l>  Kiys,  belongs  to  the  first  |M!rio<l 
of  telephony  already  mtniionird.    'i"he  necessity  of  keeping' 
these  tells  in  onler  mu^t  eonstitnle  a  si^rious  cause  of  ilefeciive 
.service  and  alscj  be  a  si>nrce  of  great  ex|ieii»e.    The  eure  «ng- 
gested  is  the  I'ceonsti action  of  the  wh-jle  system  on  motlcrn 
lines,  which  wonlil  occupy  twL>  or  ilireo  years  according  to 
Mr*  Webb's  compulation,  dnriw.'  which  period  a  graiual 
tm|iro\'«nittMt  would  occur.    Mr.  U  ebb  doc»  not  give  an  net  ml 
eaumato  of  the  coat  of  this  conversion,  hut  i«  of  opinion 
that  it  would  be  *'  tar  less  than  ttie  cost  of  a  single  battle- 
■Up,  and  even  h»s  than  the  cost  of  an  armonred  ctuispr. 


and  uiill  «\jilh  the  jiiiL-e"  In  r.iris  the  t  iul  umiilier 
of  telephones  is  about  l  i.QiKt,  mil  tl.cri'  is  :i  yeiiily 
increa.se  of  about  ;!,600  ^il'sci iIm  ts.  In  New  Vork,  which 
has  a  somewliat  smalli :  ]iM|inl.itiou  than  Paris,  there 
is  a  telephone  sen'ice  sei  viug  over  150,000  telephones  and 
increa.sing  at  the  rate  of  30,000  per  year.  The  flat  rate 
of  charging  in  Paris  sliould  be  alH>lia)iod,  says  Mr.  Webb,  an<l 
with  a  scientihcally  arranged  mcs&age^mliB  tarill'  ho  thiukis 
it  would  be  possible  to  reduce  the  minimum  charge  to  £ft 
or  even  X'>  per  annum.  If  this  were  done,  he  conclude-s 
and  an  active  business  policy  were  adopted,  fan*  would  have 
in  year*  150,000  telephonee,  nd  ui  10  yean  350,000  or 
300,000  telephones.  The  Asaoeutioii  and  the  Telephone 
Adminlstnuion  are  stilt  In  oonwpondence  with  rsftard  to  the 
pro|K>sed  inspec-tion  of  the  Paris  exchanges  by  Mr.  Webb,  but 
we  understand,  that  up  to  the  present,  |>ormission  to  view  the 
exchang' 8  has  been  withln  lii,  uiiiinugh  the  l'r»:-^iilein  of  tiii? 
A-ssociation  has  niadea  foi  uial  appiicaiion  to  the  \dr:iiii:str.iii;i:i 
that  Mr.  W  rI'  '  .ulil  be  allowoil  t4)  muLe  :iri  uiin in-iici  iii'n 
wiUi  a  view  to  reporting  ou  Uieir  condiiiuu  and  on  the  api>arattis 
and  methoile  employed. 


nETlHGB  OP  lOIIITIFIO  SOCIETIES,  fto. 

TcMlay;  FUSAT.  Jaauary  UtiL 

Ixsnit  Tiux  or  Ei.»rruic,u.  ExctimtaK  ?  M  tvcursTsa  SrotiBllf^S  BeonOB, 
7:30  p.m.    Msslilia  In  the  Municipal  School  of  T«ehnole|y.  Vsyw 
(o  be  read:  "Electric  UeatinK,"  by  A.  E.  Jephson. 

Gn— ■'  v»    IMvKnsIIT  EXOIXLKKISO  (SOCII.TV 

,  Y'/i.ni.  Meetlug  ia  (be  Kai[uiewiiig  Uspaitinant  ot  OIsiko* 
t.'niv«r>-it;'.    Papsr  w  bs  read:  » Qae  mdnasn,"  hf  Vwri. 

T. (.ray. 

TllillVlAVS  \.Mi   LliiilT  U*1LV«  AVS  AsBOCI  M  T  .N 

6  p.m.  Mvetla^  at  the  Sooiel;  o(  AtU.  I'sper  to  be  read :  *'  Over- 
IHSA  Bva^BMUtt"  kx  a  K.  Smjen. 

YewsoB  IwrmmoM  or  Bxaixexaa. 
itpM.  Nsettnii  at  thr  Wt^KtmitKlor  I'danv  Hotel,  when  Pnet  Vtika 
B.  laSWVs  will  dvlivCT  a  lectare,  illuf:tntt«d  by  laatSnsKilh 
and  experim«ntE  on  :  "  The  Theory  of  the  lacandeaMnt  tfsatie  " 
lN>-riTCTicix  or  Civii.  EN<iiNFEiis:  SicKKirrs'  Sbctwn. 
.V  j..m     JJpetinp  at  %'t,  Great  (ieorge-mreet.  Westmiiwtw  Mi. 
Jatuc^  ^mnljuriK' will  delivw  a  lecture  on:  •*  Theory  of  Elec- 
iricity  and  MaKotitiiuu."    Su  UuiUord  L.  MoUswurtb,  (herreai- 
dsM,  «iU  ooowtfae  Chair.and  numban  U  aU  chMiss  an 
iariisdtoatUM. 
■OMtty,  Jannaiy  istk. 

Insl'llviK'N  oi-  Ei.i-israieiLEiiaDnsw:  Nr.vnntri.s  hocts  iis.c-^•.o^ 
7:'lu  j:M.    Mmlini;  at  th«  Durham  Coll<>«;:«  of  BclanoS.  faytc  W)ie 
read:  "  Dcvi'ription  of  iSome  I'lants  Inspaetad  dOVtlg  a  HSSUt 
Visit  lo  the  HlaMa,"  by  U.  h.  Bi»ele.v 

TDBMf .  Jiamrinr  nth, 

IssTITCTtos  or  Eu'.rrKicAi.  Esoinkkrs  :  ^f^^.  itr  "Tifii  1.  n  u.  .'^EiTiO'i 
;j         Moolm,:  in  llic  I'liy^n-nl  I  ,ihui  il  r.  ut  'hi'  L  iiiM-r^ity. 
I  a|)cr  1.1  Ih  itad  ;  "  Electric  driving  in  Textile  Factorien,"  by 
H.  \V.  \\  i.r.:,n. 
WESKESSAY.  January 

iNsriTCTlON  OK   El.El-TBUM,  E.MlIXrElls  :   SrCUf  XTs'    SE'  TION. 

;.  ;!<  V  tM.  MeetiUK  la  the  Library,  Ui,  Victorla-sUeet,  Weaiminstsr. 
PSMTtobs  Bsad:  Moiss on  the CewstwioUspaad  Matntmsnts 
of  LsfSe  Tsbipboits  Eadiangss,'*  hr  A.  Ik  Slantoa, 

KOTAL  M«U»R|-i1  OOlCAL  Suii>:rv. 

,'  .:'  >;>  iM.  Annual  General  Meeliufi  at  the  InHitutioo  of  Civil 
Enfitiecr^.-lTy,  OrealOcorRf  stn  rt,  Wi-  nniiiMcr.  Tbs Pnsidciii, 
C»]>i.  U  Witton-Iiarker. '.Mil  nrlr.ri-  .\ddre«a  oa " Ibs  Oca- 
necUuu  ui  Meteorology  wiih  uiitti-  tkitiacea." 

SHH'itTv  or  .\iirH. 
A  i>  IH.    Ordinary  ^Uctmg.  I'a|i«t  Ui  be  read  ■  "  Wlr«l«»  Xelegraidijr 
aod  War  Correi-puiMiaiiM,''  by  CapS.  UaOal  JsaMS. 
TBUBSDAT,  January  ISUi. 

Itcf.iiv  Es<iisi  riiis'i.  S.-.1  OTT 
,v  iKiii.    MreiiuR  in  tli>'  l!«un  liuildnitj.  Hinli  slrifrt.  Lecture  by  U.  S, 
Mf-ifr  on    A  Novel  i}yst«m  of  mectiie  Ttaction,"  Miaitiatsd  bjr 

',..1,1.  in  ■.  i.Imv. 

FRIDAY,  Jaauary  Vntx. 

i^H^IrrTIo^  "    Mi  .  i  .      .i   1     i  i  t  a-, 
.V  f       Ordinary  (■l^m'r.U  Mt^tini;,  when  the  lullooiiii;  l'apef«  wiil 
b*  read  ;  (1)  "  Home  ImiweBsiaoa  ol  American  WoritlMMi"  ^ 
A.  J.  Gimson.         "  Watuworks  Pninpiiii;  EdkIiim  ib  lbs 
I'nited  Stales  and  Canada,"  by  Juhn  Harr.  iilj  "  Konic  Feattirei' 
in  the  Lh'si^'n  and  Construttion  of  American  I'luiiini;  Mm  liiii'  i.," 
by  ArehibaU  Keitrick.  jun     l|  -'  Kii|,'inc»  at  ibe  fower Stoiioos 
aM  at  the  St.  IiMis  Exhibition."  iiy  .v:fr«d  Saifllk 
KovAi.  Ixj'fin  riHN. 
S'PM.  BveiiinB  DiaoouzM  bf  Vttt.  Wr  4«ffl««  Dmar,  PB.8>,  oa 
Fi'>w.T»m;i'"»i»»i7.*  {"hint  -t  %»" 
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nQLIlD  ft  nHERlN. 

HY  T.  W     <Tr  ATKORIHANDKEWS. 

Direct  W'licat'tono  woikin;;  over  the  lino  of  the  Iiido- 
Europeaii  Telegraph  Co.  has  1>een  in  o|(cratiou  since  the  l>ei;iu 
ning  of  ^'^0'^.  rre\'iously  there  were  two  ru  transmiwions 
betwei  ii  1^)111  Ion  ami  Tehermn — vix.,  at  Ein<lon  in  (rermaiiy 
and  OdMWin  South  Hussia,  with  an  adiiitiunix!  rc  tniii!>mi8:iioii 


in  Loodoo  for  LiTeri>ix>l  and  Manchester  niLss.igt.  :^. 

Morse  worldngi  which  had  been  «midayed  throughout  the 
compaoy'8  system,  beeRUM  fattdoqitttttoeMw  with  Uw  iaafMM 
in  tnUie,  una  WhMtctoMWMMiNRfaiWBteMjriBimdiiMd  on  Um 
section  Odaase-Tehenn  in  the  nnnmer  ol  1897.  The  experi- 
nicnt.s  sbovred  that  signals  coiiltl  I>e  tninsmitteil  satUfactorily 
in  Injth  directions  cm  this  wjclion,  and  a*  siwin  as  the  clerks 
bemme  otHcii-u;  in  imMi  hiti.:  llit;  slip,  and  tcL-bnical  altcrutiuns 
Wfie  introdiued  ;it  the  relay  statiun*.  Tfherau  could  blink 
Olosa  with  homeward  nif.>-!ai;e*,  Au<'iiti<in  \ia^  th.jn  i  alltd 
to  tlie  section  <  ►tIessa-Kmden,  and  the  WhuulAtoiiif  ^^  Htt'^1,  with 
its  ini]>roremonts,  was  intnidiici'd  Ujwn  this  t>oclion.  So  soon 
as  the  working  over  this  section  was  satisfactorily  established 
ihe  two  aeeliaaa  were  amalgamated  fay  working  direct  Teheian> 


.laniiary  1 .  I  w',,  and  baa  linoe  been  nssd  exdudrely  batwaan 

Lijiidon  and  Teheran. 

I'inin;;  the  last  fi:w  weitks,  the  riu'ssa^eii  ai  rivinj;  in  Londuu 
from  Tuiicnm  have  heeii  relayed  in  London  direct  to  Liverpool 
.'ind  Manchester  respectively,  instead  of  the  slip  Ijoiug  gummoil 
lip  in  London  anri  re  transmitted  by  Morse,  and  it  wait  found 
that  the  signals  arrived  in  thitse  plaeea  as  clear  as  they  were 
formerly  rugiBtcred  un  the  slip  in  London.  Wheatstone'  trans* 
miuion  from  tbe»e  gtatiooa  to  Tehann  having  pnived  ao 
suooeasful,  the  Manchester  and  Liverpool  stations  now  ex- 
change their  massages  direct  with  Teheran  (abmii  1,000  miles). 
Thnwiif^  Wheatstone  woririn^  baa  also  bent  aKtwidad  to  all 
the  eompany'a  tiiiongh  oiremts  tfaos :— London  (Manoliwtar 
and  Liverpool)  and  Odessa  in  both  directions  for  South 
Russian  traffic  -,  Berlin  and  Teheran  in  both  directions  for 
Continental  messaiies  for  the  Far  East. 

Kc}'  work  on  the  eomj>;niy's  system  is  thus  practically 
,suiK'r?edi  d.  except  for  the  purpo-iti  of  repetition,  checking  tM 
nunilier  of  messaiC's  .mint,  and  niakin;;  any  corri'i'tions. 

The  ri.layF  lHc<l  'I'l  '.he  LMin(i;iny  ale  the  l'osl  <  )tlic  e  standard 
"  B  "  relay,  nianiitactiired  liy  .MeNsrs.  Siemens  Kroihers,  and  the 
Siemens  ixday,  with  improveuienti  ailded  hy  the  Indn  Company. 
I  In  order  to  assist  the  clerks  in  the  relay  stations  aloug  the  une,  a 
Wheatstone  raeelviag  inatrament  is  plaeed  in  "  •hunt^"  and  by 


Fio.  1.— M.xi'  »uovriNo  Ixi' I  Ki  f;  i  tuN  TEUEi.h.on  ('••.'*  Link. 


EuMlen.  'iliis,  however,  was  at  once  f oiuid  to  block  the  Emdeu- 
London  section,  and  it  became  olnions  that  the  Whaatrton« 
M-orking  must  ho  still  further  extended. 

Althoii|'h  Morse  duplex  was  worked  through  the  cable 
between  Junden  and  London,  full  adt'aiitage  oonid  not  be 
takflo  of  it,  bacame,  owing  to  tlie  tBITeTWieo  of  time,  dio  bulk 
of  ^  boneward  tnfic  comes  through  during  the  daytime 
and  the  outward  tnfHe  during  the  evening.  It  was,  however, 
uecessarv  Ixefore  Wheat-tone  <'ouM  he  ititrMluccd  on  the 
section  kmilen  London  to  convineo  the  Hriijlish  and  Ceiman 
|H>*tal  aiitli  iriiies  that  no  disturbance  wculd  l.e  liuiM?'!  l>y 
inductii>n  •.  i  the  other  wires  in  the  Norilnrny  ami  lUirkiim 
cables  (the  i-ioiijiany  only  usinu  oiie  (»t  '.lie  couilui  tors  m  ea<:h 
of  these  cable^;^  lv\]M>i  imetit.*  were  made  and  witnessed  l)y 
<;ovurnment  nthcials  at  both  ends,  in  oi\!er  to  satisfy  thent 
tipon  this  point.  Ha\  ing  demonstrate*!  that  the  Wheatstone 
transmi.ssion  would  not  in  any  way  interfere  with  tlM  work  of 
the  other  conductors,  permission  was  given  to  the  company  to 
introduce  the  Wiie.it-t  iit'  automatic  tnosmkrioo  between 
£mden  and  Londou.  Experimenta  ware  theraapon  made  for 
d&oct  working  between  London  and  Taheiao,  a  diatanca  o^ 
snproximatoly,  3,800  miba.  Tiiaaa  axpariauNite  laving  eoo- 
cluaively  proved  that  dkaet  Whaatattma  wmlaog  aodd  ba 
jtboroogUy  relied  npoo,  tba  ayatan  waa  finally  intndtuad  on 


imtting  this  instrument  in  circuit  the  clerk«  are  able  to  see 
'  now  the  signals  are  leaving  their  station.  In  this  way  there  is 
a  perfect  system  of  control.  If  the  marks  are  leaving  one  station 
perfect,  and  the  clerk  at  the  next  station  finds  the  mark? 
,  unity,  the  latter  knows,  provided  the  line  ia  in  good  eUetrioal 
I  oondition,  that  hia  ngulation  is  at  fnilt,  and  ia  aMa  to  adjnat 
;  his  relay  until  the  marks  on  his  slip  are  perfect. 

In  estimating  the  valno  of  this  achievement,  the  eompoeite 
nature  of  the  line  an^l  the  character  of  the  ground  traversed 
must  be  taken  into  account.  The  com|>any 's  litie,  which  includes 
•Ji.iO  nllle^  nf  i  iiili'  Jieross  thi^  North  Sea,  runs  timiugh  (lermariy 
to  K'lr^^ia,  n  lit  re  it  liaises  user  desert,  ioresl,  mountain  and 
ri\ci,  inii>  Persia,  a;^'aiu  crossing  a  range  of  mountains  and 
more  de.sert  to  leheran.  From  this  it  will  Ije  seen  that  the 
line  is  exposed  to  the  many  [M-rils  of  storm,  Hood,  hnar  frost  (a 
vcr\'  serious  cause  of  faults  owing  to  the  accumulated  weight 
of  ice  breaking  the  wires  ,  damage  from  passing  traffic  and 
,  deliberate  damage.  Tha  electrical  condition  of  the  line  ia  also 
seriously  affected  hy  li|^rtdl|g  during  the  sammer  montbsb 
and  aaa  fogiL  which  are  very  pvavalent  in  certain  aeaacns  along 
tba  Blacik  Sea  coast.  Tha  waintienanee  haa  therefore  to  be 
wateiiad  wiA  tba  gnataat  can  by  tba  company's  staff  diatri- 
bated  ^oHg  die  Baa  in  Boaaia  and  Pcfriia  for  that  pur^KMO. 
The  namber  of  relays  in  opantion  on  this  long  bna  ia  a 
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bature  m  •lifting  m  the  length  and  oompooite  mlan  of  the 

line  itaelf.  Between  London  and  Teheran  then  are  10  auto- 
matic relay  stations  with  systems  of  translatiori  whwh  differ 
iieccasarily  according  to  the  date  of  introduction,  Hud  the 
varj'ing  requirement*  and  eotiditioin  of  the  diSannt  Mctioni 

of  the  line, 

Tw  IINK  AL  DKS4'KmioN. 

Loiulm  fsiatu/n. — The  London  atatioa  nTut.  2^  bat  three 
principal  cireuita,  A  (main),  B  (second)  mm  D  (LtTKpool  and 
StoMMetar)t  and  s  ipara  aefc  oit  to  irtiah  $m  of  the 
eihera  can  he  iwitdied  at  wflL  The  Lfrerpaol-luindieatar 

Hue  in  worked  as  a  through  circuit,  Manchester  being  the  inter 
mediate  utatioii.  lA>n<lun  s  current  is  received  at  Ixitli  statioiis. 
Ill  -sctiiii;:  lip  traiwlatioii  fur  th.ii  ji.miiiii  dI  the  tmllic  ilr>tiiii-il 
lor,  wi  c'jimiig  fruu),  LiveijKA)!  mul  Miuiclio*t«r,  sovenil  n'i\Ll 
condition-  pusicMted  them^lvcs.  The  homowurd  traftii  i mnu  , 
through  fniiii  Tehenin  in  |invetir«!ly  »  continuous  litream, 
telegrams  fm  M.'uu-lissttir,  Umm  iuhiI  and  I<und<m  )>eitig  in  one 
and  the  Miuiu  )i.itc1i.  Traffic^rom  and  toother  parta  in  dealt 
with  on  tlie  >«c'<:onil  line  and  some  of  thi«  has  to  be  U-ausmitted 
by  London  for  Liverpool  or  ManoheHter.  It  therefore  became 
necessary  to  be  able  to  twitell  Teheran  through  to  Liverpool 
or  Manchester  and  to  ntvm  to  nocnal  worid^  on  both  aides 
at  anj  nunnent,  and  at  one^  and  to  make  the  Mrangement 
•TBikbb  ior  vhidierar  of  Ow  thne  Hta  A.  B  or  D  night 
raqnire  ft.  Ptattber,  ft  heeame  neeeesary  to  lie  able  to  stop 
Manchester  or  Liverjiool  in  the  event  of  either  of  those 
stations  being  in  the  act  of  sending  to  London  when  trans- 
liiiion  was  sigunllcii  f^ii.  '['ln>  i-  .n i  frinjiH^iu-.l  by  a  doviro 
til  Mwicbester  md  l.ivtriNMl  by  wiiiiii.  mi  tlie  moroontury 
tnming  of  the  key  switcli  in  I<ondon,  n  ItII  is  iuhl;  ;r  tho 
aendiniL;  station.  Swiuli««>  T„  T,  ami  are  pix>vidu«i,  one 
at  eacli  of  ttie  three  aett;  A,  B.  and  <',  and  their  function 
is  to  (iivcrt  the  line  current  after  it  has  peu^tcd  through 
tlii>  riTt'ivor  coil«  F*  and  transfer  it  to  the  translation  set. 
This  switcli  carri(.«i  two  ailditionul  ternnnals  f<ir  tbu  i^mls  of 
a  local  circuit  in  whirh  is  included  n  small  gong  plai-eil  c1om> 
to  the  tn&slatiOQ  set  Theactof  turning  the  switch  haiidle 
finm left  to  nighty  in  addition  to  transferring  iho  line  current 
to  the  tmiMtotien  set,  momentarilv  el<ife«s  the  local  gong  eircuit 
and  aignab  the  switching  to  the  olerk  at  T>. 
"/fftiN.s"  r  7,,..,' /,  ;.  .vif -        .7  i7m.  Cli- 

slderatifln^  of  ^yM  f  .uni  -uit]'  miulti  ii  iimxTntive  ihiiJ  Uic  lians- 
l»tina  :in>l  (ivliiuit  v  ivorking  fdiouhl  i';it  i  i>-<lon  in  one  and  the 
same  plao<s  hy  uiic  <tiul  the  same  clerk,  i'lic  tiVKtem  of  tninslution 
in  use,  which  was  dc\  ised  by  one  of  the  company's  stafl',  is 
marke<i  by  great  simplicity.  The  whi>lo  opemlion,  in  both 
flirectiona,  is  etU-cted  l>\  four  relays,  and  the  essential  {latts 
of  the  system  coukl  be  fixed  on  a  iHiard  It^in.  R(|uare, 

The  JWtf B|  and  R,  are  noi>-pobirised  relays.  Soft  iron 
\rittm  »n  fixed  <m  both  sidea  of  the  axle  in  such  a  position 
iJut  tlte  front  piccn  is  ehke  to  the  core  of  one  coil,  and  the 
linck  piece  close  to  the  core  of  lln^  other.  The  pull  of  the 
electric  magnet  is  evertwl  on  Iwth  nieces  to  turn  the  axle  in 
the  same  direction.  When  these  coils  arc  traversed  by  oilhor 
positive  or  negative  line  currents  the  tongue  is  carried  over  to 
the  left-hand  stop.  The  self-iu'lui m.^  effect  of  the  (  liU.  if  any, 
is  beneficial,  serving  to  keep  the  longup  (irmly  held  lietween 
the  reversaU.  A  Knc  spiral  spring  Kutlicos  Uy  bring  a.xle  and 
tongue  back  to  the  normal  position.  11^  and  K.  aie  two  ordi- 
ikary  standanl  iMilaiisoii  r«>lav8,  the  stops  of  whieh  are  oonnOcted 
with  the  C  anu  Z  polos  of  the  line  battery. 

!rk<  RmrHina  /ajinf aKR/.—- One  batterv  is  nied  for  both  lines, 
and  is  a  "dinded  "  or  "  double  "  one.  With  Dormal  working 
London-ManchesterLiverpooI  the  centre  ot  the  battery  is  put 
direct  tr»  earth  through  the  burrel-switch  S.  Whi^ti  translating 
the  centre  of  the  battery  is  put  to  earth  through  the  coils  of 
Ii"  .  wnii  the  iT.sult  that  whenever  a  current  traM  i'^i'  -  either 
lin.'.  Whether  incimiing  or  outgoing,  l{,  is  worke<i,  and  hy 
ni-'itiis  I'l  .1  l  "  al  Moi-M  circuit  signals  are  rc<'onlcd.  Kvery- 
tliing  (hat  paBse-s  is  reconied,  and  the  roconl  is  that  of  the 
actual  line  current  and  not  a  "derived"'  or  "  If, il.  "  circuit. 
The  barrel  switch  S,  bi'si<les  effecting  the  above-mentioned 

*  I(  vas  loond  advUaltIv  tor  wriUag  up  purpunei;  to  have  Tirheraa'K 
aipalB  meeisil  en  lbs  WluaMone  rweiwr  ewn  wbsB  ia  tiaaslaiian. 


chao^  in  the  hatte^  connections,  changea>tha  eonneationa 

on  the  Manchester  side  from  "normal "  to  "  tnunslation  "  and 

also  reverses  the  direction  of  the  current  through  the  c'^lh  of  I*.. 

Ixjt  us  suppose  Teheran  is  sending  a  hatcli  to  IjOixJ' ii  <>t> 
the  main  (A)  .^t  Suddenly  the  rioun  ler  rape  out  "MR.,  M  R." 
(Manchester).  Th«»  k«y  clerk  •unw  witch  T„  the  gong  at  the 
riiiii-lntiMti  set  s-oumlj,  the  clerk  there  turns  the  switch  S,  and 
.  Teheran  s  signals  pase  acrtx<»  and  through  galvanometer  G,  over 
the  tongue  and  right  hand  stop  of  ii,  into  ami  through  the  coils 
of  R,  and  R,  to  earth.  The  tongue  of  II,  plaj-ing  between  its 
two  stii|is,  to  wliich  the  poles  of  the  line  luttcry  are  brought, 
sends  out  the  frosh  current  by  way  of  the  left-hand  stop  and 
tongue  of  fiy  through  the  barrel  switch,  the  key  and  the 
plvaoonMtMr  into  the  Maacheater  line.  WWn  Teheran 
h:is  Anwbeil  witti  Mwwhartw  be  may  have  somatUng  Car 
Liverpool  aad^  pvaeaed  with  li«  both  those  atationa  being  in 
the  one  eirouit.  When  he  ia  finished  with  both,  he  signah 
LY  (London)  and  the  switches  are  turned  back  Teheran 
continues  sen<ling  to  Lon<Ion,  and  at  the  other  tal.le  London 
resumes  working  with  Manchester  or  LivcrjHXil.  The  priHc^-s 
of  translation  i*  the  same  when  M.iuchii»t«ir  or  ].i\  criMiol  is 
soixiiriL'  to  TclieruM  8.:ivo  that  the  incoming  current,  afver 
|:i:i,ssiii;4  I  ;„  i;(res  fhniii'.^h  ki'v  and  barrel  switch  before  reaching 
the  Toii.;uc  of  i: .  N  >  key  is  ncetlcd  on  tiM  other  eUte^  as 
tb.it  on  the  nmiu  sot  is  always  in  circuit. 

Hu  "Amrjv"  rtWMfafitM.— If,  and  M.  (l^.  8)  are  tba 
"  pump"awjtchaa.  The  oofl  Stiis  travanad  by  cuirant  in  a 

local  circuit  cloaed  hy  the  contact  of  the  tongue  of  R,  with  the 

nght-hand  stop.  As  this  contact  only  occurs  during  the  parage 
of  line  currents  in  one  direction,  the  currents  in  the  local  circuit 
intermittent^  At  the  entry  of  the  initial  local  current  the 
armature  of  the  right-hand  lever  V,i8  aitratUjd,  the  upper  arm 
falls,  i.iii  uii:^  the  left  liaml  lever  N,  into  the  horizontal  jxMii- 
tion,  where  it  make**  contact  witli  the  lower  stop  and  with  the 
spring  contact  Y„  and  at  the  same  time  fnrecs  a  M-itic^il  rod  or 
plunger  cartying  a  di«c  at  its  lower  extramity  into  a  cylinder, 
tl^  partly  lillcd  with  oil.  Thi.s  disc  has  a  valve,  and  the  oil  dis- 
placeil  by  the  downward  prewure  of  the  disc  rises  through  the 
vah"c!  to  the  ujtjper  surface.  The  up|)er  extremity  of  the  vertical 
rod  is  attached  t«  the  l>ody  of  the  instrument  by  an  adjustaUe 
spiral  spring.  When  the  local  current  is  shut  off  the  arnMtore 
of  V,  is  released  and  the  two  larera,  together  with  the  plnnger, 
would,  by  the  tenaion  of  the  spinu  spring,  regain  the  noimai 
]>o8ition  at  once  were  it  not  that  this  presenoe  of  the  nil  on 
the  upper  sufnee  of  the  disi-  oidy  allows  the  latter  to  riw 
slowly,  liefore  this  rise  is  suflicient  to  bre.ik  the  conl^ctA  of 
the  left-hand  lever  N,.  the  local  circuit  is  .i^.un  closed.  The 
)lo^ilioll  i^  ( -t.ililishod  in  the  first  place  by  the  prvscn,  e  ■  (  a 
current  iu  Lite  local  circuit,  and  mainlaine^l  foi-  a  h1i..i:  ;imc 
after  the  disapiKwance  of  the  current  by  the  action  if  !li<  nil 
pump.  \\  itb  the  fairly  regular  alternation  of  line  currents,  fts 
in  the  "  Morse  "  system,  the  local  currents  are  frerpientonougli 
lo  keep  the  piimp  in  the  position  for  translation. 

K  is  a  condenser,  or  rather  two  condensers,  each  of  I  mfd. 
cjt[)acitv.  The  inaide  plate  of  each  oondenaer  is  joined  through 
a  tclepfionc,  T,  toevth.  Thev  are  charged,  OUe  by  incoming, 
Olio  by  the  outgowg  ciirtwit>  Whan  these  two  onrrentaooineide 
in  character  ttid  iluiation  the  rawlts  are  hamoniona  and 
rhythmical  vibntiona  of  tha  teleahona  diaa.  Thia  gtvaa  an 
andible  sod  reliable  indication  of  the  working.  Slow  aendlng 
can  1»e  le.e!  by  ear  and  a  sounder  dispenited  witli, 

K,  and  K,  are  ilouble  current  keys  of  the  nutcracker  type. 
The  lever  is  com|>ound,  the  upper-  .md  lower  jxirtion-  ;iro 
hinged  together  at  one  end  and  iieM  ayain.^t  the  buck  oi  relay 
stop  liy  :i  -piiul  spring.  On  the  uiKleriicath  surfitce  of  the 
upper  |>irti.in  is  :i  !f>n«r  flat  sprin;;.  The  lower  |>oriion  of  the 
lever  is  iiisnl.ite'l  in  tli>'  nitililU.' and  [<ivoted  near  the  end  on 
an  axle  to  which  the  terniiual  cirrying  the  line  wire  is  joined. 
The  '/,  i>olc  of  the  battery  is  connected  with  bar  {'A)  and  a 
metallic  jtrojectiiig  piece  which  makes  contact  with  tho  lowtsr 
jiortion  of  the  lever  from  altovc. 

Tlie  C  iwle  of  the  battery  is  brought  to  the  fmnt  bar  ((.'). 
\\'hen  the  upper  portion  (A  the  lever  ib  paN<8c<l  agitinst  the 
lower,  eontaet  ia  Wkea  faabvaen  line  and  relur  and  nude 
Iwtwean  Una  and  Z.  When  the  Iwrer  as  a  whole  ia  further 
depreaaed  the  aine  eontaet  is  broken^  and  the  front  atnd  of 
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tlie  lever  resting  on  the  front  l>ar,  copper  an<l  line  arc  joined,  i  tongucit  of  the  neutral  iclays  in  cither  direction.    S|  and  SL 

With  the  two  parts  of  tli.'  !«-v<?r  heM  to^'ether  and  workc«l  u[i  iutiii-<li  iti  mie  position  a  {lath  for  the  incoming,  in  the  other 

luid  down,  c:0|>|ier  und  zinc  current*  are  altoruaiely  sent  out.  |jo»iiit>ji  a  ynth  for  the  outgoing  cnrrent ;  S,  and  Si  wlien 

^  j  closed  furnish  a  pith  foi  a  leak  currou*. 

I     I     tj  I'i'ic  currents  from  t.i^t  nftcr  passing  ilirough  the  galvnno 

•  S  S  «  Is  '  itu:U:i  iitid  B^ritch  B  pa^s  t<i  ihe  armature  of  S,  ami  hv  ihc 

«  !  3  I  2  .... 

Mr 


eft  liainl  ^top  to  and  through  the  coils  of      uid      to  earth. 


Fill.  &— Mbw  Mrhtiial  Bblai, 


Fm.  9.—"  Pmr  **  1iux»t.»ruHr  CoKXirriairii. 


The  keys  are  only  used  occasionally  for  purposes  of  control, 
and  are  brought  into  circuit  by  turning  the  switch  A  or  11, 

The  "  Pitmp"  TriiiisUtii'in  in  ,lef«>«.— Line  ourrentt  from  the 
flut  pusthrou^'h  the  lightning  giutril  U  and  galmnometer  G» 
ovtr  awiteh  B  by  the  ri<;ht-hand  tonnind,  and  ihM«  dtveilga  to 
^rge  the  condenser  K  and  How  by  wuy  of 
the  left-hand  lever  N,  (of  the  pump  M,) 
tfirough  the  tfip  ^t^ip  m:<i  ;>ti  1  through  the 
coils  of  H|  and  ll,  lu  eui  tii.  Ikitig  moved 
by  positive  currents  to  the  :  i;:ht-haud  stop, 
the  tongue  of  cltwes  a  loi  <  ii  >  uit  in  which 
the  coils  S.  (of  M,)  are  iiu  hul-  ;  I'ntil  the 
eastern  ^t;ition  stopn  sending  liio  lovers  of 
thi»  pump  M.  are  brought  to  and  kept  in 
tiie  truualiitiou  jiOKition  as  already  i'\-pl:iined. 
The  stops,  of  R,  are  conneete<l  resi>cctiv«ly 
with  the  Z  aadC  poles  of  th.'  iit,<  Kittery. 

Woricing under  tli« mflncru  <'  <.t  tti,;  in  jming 
eiimnt  HM  toogae  aenda  on  ib«  fresh  current 
to  the  lower  sS^  at  the  left-hand  lever 

(of  M,).  At  this  point  the  current  has  two 
pstha  open,  one  by  way  of  the  spring  con- 
tact \ :  through  a  higli  i e.'iistj»nce  W.  into 
the  coils  of  the  registering  MoriiC  Xj  and  to 
earth,  and  by  the  other  path  through  the 
lever  Xj  itself,  into  the  west  lino  by  X,  <i, 
and  Li  h:i\  ir.z  charged  the  second  condenser. 
The  signals  from  wont  to  east  are,  of  courae, 
translated  in  the  same  manner  by  the lilBilftr 
■pparatus  on  the  otlier  side 

Tnn^tion  u-i'h  Afiitfil  Udniif.  —  This 
•jretcm  of  trMMlation  ia  well  known.  The 
rekjra  Rh  B*.  Bi  end  B«(Fk.  4)  are  ell  of  the 
«  Standard  "  type.  Id  eod  fit  differ  from 
the  othera  only  in  that  the  tongues  are 
held  midway  between  the  siop^  by  the 
tension  of  springs  acting  from  each  side. 
Si,  Sv,  anil  >.  am  elerti nii:.i;iu.vt.-!  provided 
with  shunts  ui  a  iii$4iMance  equal  to  that  of  the  coda  with 
the  object  of  increasing  the  elTuctH  of  self-induction.  The 
coila  in  a  local  circuit  are  closed  by  the  moveweat  of  the 


The  tongue  of     playing  between  iie  stop*  keepe  the  armutui 
of  S,  and     depressed  (to  the  right  .    The  battery  current  from 
the  alops  of  ]>,  pasne-s  over  the  right-hand  9t«p  of  S,  to  the 
aimeinre^  after  which  it  divides,  one  portion  p«wii%  along  the 
arniRturo  of  H(  and  out  by  the  right-hand  atop,  throttgh  a  nigh 


Fro.  4,— Co»«wmo!CH  ron  Ta.t!Ci>tJinn\  wtth  KrersM.  RelJiVft. 


rcsisl;tiico  \V  into  the  registcrint;  Morse  M  ;md  tn  earth,  while 
the  other  portion  passes  bv -  'vi-  h  A  aii  l  ihf  julvannmoter 
out  into  toe  weat  line.   'iVaoaUtiou  fruu  wviit  to  east  it 
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nmiUrly  ellwied.  The  ccMideiiser  Mid  Udtphoue  drctiii  ia 
MEMiged  M  ia  dM  "fMuap"  tramhtkn  dnMjrdaMribed. 

A  Nt«  Net^r^ Sda^. — This  is  a  Siemens  relay  modified  to  act 
M  ft  neutral.  The  attached  diajpiini  sbonrs  the  new  (Fig.  5;  and 
tJic  gift  ;  I"  «tylc«  otic  al>ovc  the  other.  In  the  new  relay 
the  louguc  Lcuii  cousidcrably  shorteneil  mid  tin.'  toritact  isto(M) 
brought  close  to  tliu  cL-iitic  of  thu  iuitiuruetit.  Tin.-  (.■jii^'iio  U 
(livoted  near  its  wiilie,  mA  [ueseiit-  :i  wudgi-  hlKipod  fa) 
U)  thi!  similarly  shapi'd  end  of  jjctiiiaiiout  maijiitt  (b). 
The  latter  iis  a  movable  piece  adjustable  by  lueaiim  or  the 
screw  (c).  By  thia  means  the  tongue  is  brought  into,  and 
maintaiiied  iii,  a  neutral  position  between  the  polos  of  the 
fllMtKMnfliet  without  touching  either  of  the  contact  8t<>iM. 
Tbe  nearer  "  b  "  in  brought  to  "a  "  the  gr«at«r  this  effect.  It 
b  dMmed  that  by  this  arraugMmnl  ttie  tongue  ia  less  liable 
to  napond  to  induotiaD  and  atmy  onmata  whilat  no  less 
aouaitive  to  worldng  aumiita. 


TU£  AMSTBRDAM  UAAALBIf  TRAMWAYS  SYSTEM 

{C*wiv>M  frvm  /ti>fr  .iSit.) 

TliL  iKi'.iui  huiisu  is  situated  iu  ii  i:c:iu\d  ji.j^lioh  at  u  \  illii; 
railed  Huifvv'cg,  midway  between  Amstenlaw  an< 
I'laiticilly  ill  tlic  best  potitiou  for 
diHiribiuiii^'  |H>vvoi  to  tlio  Un«,  being 
loc.iUd  "II  tlu'  blinks  of  the  l^iii^ 
vaart  C;mal,  which  affoixls  cheap 
oairiagG  foi  co.U  and  other  supplies, 
and  auo  abundauca  of  watar  f w  feea 
toboQanaadjitcoiidanMn.  Oiriqg 
to  tbo  aalim  of  tbo  esmtiy  and  the 
poor  omiiGtion  of  Uie  ^uad  at  (be 
site  of  the  power  station,  an  olabo- 
rale  aiTanueuicnt  of  piling  was 
necessary,  the  entire  site  oeiii:.'  |iiU'd 
with  I6ft.  long  by  9iin.  diwiKti': 
piles  plati'd  lit,  lin.  ajkiii,  u.n  h 
pile  being  estimated  to  carry  4  tons. 
On  the  top  of  the  piles  runners 
7|iu.  by  9  3  in.  are  canied  for  tlic 
entire  length  of  tlie  building,  and 
support  a  floor  :tiii.  thick  over  the 
space  occupied  by  the  building. 
Tht  pfliog  ia  carried  below  the 
mttr  lord  to  a  disUnce  of  3ft. 
7iia^  and  bom  thia  point  the  foua 
dattoni  rise  to  the  floor  level— a 
height  of  7ft  2{in. 

The  buildings  are  of  brick,  sub- 
.-.tftutiully  ;ui'l  nc:itly  iltii^hed  wiili 
ulinw  tiMiiiiiiiii;^,  ami  tho  ti>Lal  . 
ground  iiica  ifcciipie  1  liy  tliu  (lOWer 
sttiliun  site  is  iilx>ut  '.i.iriO  Ml  ft., 
with  feutH^imit  -round  far  future 
e.xtensions.  A  wharf  is  ercclol 
26ft.  3in.  wide,  and  inimediatdv 
adjoining  ia  the  boiler  house,  which 
U  68ft.  Tm.  by  58ft  6in.  Adiviaioo 
wall  aeparates  tJic  lioilor  and  engine 
rooni.  The  latter  is  5  9ft.  by 
Uti.  by  21ft.  iiu.  high  from 
engine-room  floor  to  top  of  walL 
Situated  at  one  end  of  the  htSkt 
room  is  a  coal  borage  room  50ft.  6ia. 
by  35ft.  lin.,  with  stor.iijo  capacity 
for  400  tona.  An  uuthouse  for 
ottices  communicates  with  the  engine 
room,  and  is  l'2ft.  9in.  bv  It'ft.  9*in. 
The  walU  of  t;ir  l.uddinfs  are  1  liir 
below  the  ground  line  .  they  uc 
Uft.  Sin.  apart  and  21  in.  tliak 


cbannel  iron  with  wooden  ntnnei^,  and  arc  sup|)orted  by  angle 
boa  brackets  fastened  to  the  principals.  Red  tiles,  saeored  tu 
a  wood  lining  which  is  fastened  to  the  purlins,  cover  the 
sloues.  A  monitor  is  formed  along  the  full  lenjjth  of  the 
boiW  raon,  9ft.  lOin.  ia  width,  and  each  aide  is  fiUod  in 
with  nine  lowa  of  looTn  houda,  supported  at  Interrala  by 
intermediate  fittings.  (!ood  light  ia  obtained  throughout  the 
entire  building  by  lu^u  gLss  windows  with  iron  frames,  and 
iiniplt!  d(i«r  .i[)ULo  is  provided  for  bringing  tlu'  macliineiy  into 
ihi:  building;.  A  10-ton  overhead  luuiJ  travelling  cnmu  works 
over  the  engine  room  at  a  li>':^dit  uf  15ft.  and  a  span  of 
32in.  lin.,  the  gantry  con^^l  uciiuu  being  of  tee  rail  renting  on 
wooden  buanis  ami  suppur  li'd  on  brick  arches. 

In  the  boiler  housv  are  six  hand-tired  Lancashire  steel 
boilers,  by  .Stork,  of  Heiigelo,  Holland,  the  heating  surface  of 
each  boiler  being  iui.  ft.,  the  grate  area  35  aq.  ft.,  and  the 
itteam  pressure  1601b.  [ler  8<|uare  inch.  The  boiler  shell  is 
7ft.  Oin.  titanietvr  by  27ftk  lOia.  long,  and  contains  two  fur- 
naces, each  l*fi.  diatueterj  oaA  Ibie  WM  flvo  Callowuy  tubci. 
There  ia  lift.  4ia.  betwew  centres,  and  the  foundations, 
whfdi  am  of  briekwork,  riaa  from  the  wooden  floor  and  aia 
comi>o^c<1  of  brick  archea  filled  in  with  aaiid.  The  bvikta  an 


Fw.      Vuut  am  Baorimi  «r  Pons  tttvtiuK. 


tliii:l<  iil>rA>!  and  '-'tiin. 
iup[">rt<3<l  by  piLtsUirs 
whicli  :ire  canied  to  the 
ton  of  walls  tor  supporting  the  roof  pniicipaU.  The  latter  arc 
niters  of  tee  section,  with  anglo  iron  struts  and  Hut  Iku  tics 
oecuraly  riveted  to  auitabla  phttea,  and  tlie  purlins  are  of 


cm  a-cd  in  heivy  brickwork  walls,  1ft.  9}bu  (hiel^  aad  attp- 
iK»iU  l  on  cas.  iiun  stools.    Directly  behind  them  aw  the 


Stork  diq^M heaters,  which  have  t-ivo  chambore  and  an  an-angc- 
niciit  oi  damiHjrs,  so  that  the  yu^ci  can  jmss  cither  through 
the  supcrhciitfi  after  pa-  iivj  thiau-h  the  inlc-rnal  Hues  of  the 
boiler,  or  the  supcrhciitci  w\  be  cut  out  and  the  gaso*  then 
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pass  along  the  sidea  of  tho  boiler  to  an  unilunioiith  Hue,  wliich 
adjoios  the  main  flue.  A  round  brick  cliimney  is  isituatcd  free 
from  tho  building  at  the  end  of  boiler  house,  being  181ft.  high 
by  .'ift.  Sin.  dianiet«r  {intenral).  It  is  lined  with  tirebricl*  set 
in  fireclay,  extending  from  the  bottom  U>  u  height  of  O.'ift., 
tbo  foundittion«  consisting  of  a  large  btil  of  con<rrot«,  *2:ift. 
sfjuare  by  6ft  deep,  and  supjxjrtcd  by  wooden  piles,  l»Jin. 
diameter  by  46ft.  long,  placed  «'ft.  "Jin.  apart. 

There  is  one  su])erheater  to  each  boiler,  and  all  arc  arranged 
to  work  at  a  tcui(>crature  of  .'iOCX  F.  FLacli  has  a  huutiiig  sur- 
face of  330  sq.  ft.,  and  consists  of  10  ruws  of  coiU,  the  euils  itf 
which  terminate  in  two  cast-steel  headers  f^h.  lliin.  apart,  the 
coils  being  bound  by  steel  straps  bolted  together.  Steam  enters 
the  one  huadur,  |xusse»  through  the  tubes,  and  discharges  at  the 
other.  Fixed  to  the  discharge  steel  header  is  a  safety 
valve,  a  lin.  blow-otV  cock,  and  two  small  holes  for  testing 
purposes. 

All  feoil  Water  to  the  boilers  is  taken  from  the  adjoining 
canal,  which  contains  an  average  amount  of  suspended  matter, 
necessitating  the  filtering  of  the  wat^ir.  Under  the  builer- 
room  floor,  in  front  of  tho  boilers,  a  duplicate  an°augemont  of 


Tlicre  are  two  seta  of  directly  driven  horizontal  duplex  end 
)»acked  feed  pum|)«,  Cin.  by  3iin.  by  fiin.,  made  by  the  Bufiklo 
Pump  Co.,  N.Y.,  each  capable' of  delivering  2,400  pUons  per 
hour  against  a  pressure  of  300lb.  per  sipiare  inch,  the  workmg 
steam  i)ro8sure  l>eing  1 60lb.  j)er«<iuarcinch.  Each  unit  is  capable 
of  supplying  the  total  amount  of  feed  water  to  the  boilers. 

The  feed-water  piping  to  the  boilers  is  arrauced  in  dupli- 
cate, the  discharge  from  the  pipes  lyasaing  through  the  heater 
into  one  of  two  main-s  which  runs  along  tiie  side  on  to  the  top 
of  the  boilers  an<l  branches  ofT  to  a  Y  piece  into  the  feed  chock 
vidvc  ill  front  of  the  boilers.  By  an  arrangement  of  valves, 
the  hciiter  can  Ij«  cut  out  and  water  pumpe<l  direct  to  the 
boilers. 

All  the  steam  piping  was  matle  by  Messrs.  SeifTert  &  Co., 
of  Berlin.  From  the  angle  stop  valves  on  the  boilers  6iii. 
pipes  join  the  cast-slcel  header  of  the  su|>orhcat«r,  and  then 
branch  into  the  main  header,  from  which  the  engines  take 
their  supply  of  steam.  The  l>iping,  which  is  extra  heavy 
throughout,  is  urraiige<l,  by  means  of  valves  in  tlie  main 
header,  to  |>ermit  the  oficration  of  the  plant  a^  three  indc})en 
dent  units.    Owing  to  the  high  temperature  of  the  steam, 


Kl<''.  III.     Sll'.t   !»'  I;  IbHiM. 


tanks  is  situated,  built  of  brick.  Each  ai  raiigement  consistj) 
of  a  filter  Uink  with  nvservoir,  the  filtering  meilium  consisting 
of  .ijuid  ami  clinkers,  and  i.s  sup|iorted  on  a  woo<lcii  lloor  jKjr- 
foratcd  with  IioIch,  iIiiih  allowing  the  water  to  |k:i  colate  thi^iiigh 
the  meilitiiu  to  thi;  rewi  veir.  A  biaiiili  jiipe  tonnuttiiig  botii 
ic^-rvoin  leiidf  Oj  a  hot  well.  Inside  of  tlic  hot  well  and  fixed 
to  tho  Bi'ic  of  the  lank  is  a  ball  float  v.ilve,  with  connecting 
iii|ic  to  the  water  inlet  supply  to  the  uondeiisers,  the  latter 
being  H.ted  a«  an  automatic  emergency  water  supply  in  the 
event  of  the  filtering  tanks  failing  ti*  supply  the  hot  well. 
The  area  <x:ciij>icd  by  the  filter  Unks  is  alwut  710  s*].  ft. 

A  veriiij.d  exhaust  fo«<l  wan-i  tul»e  heater,  aft.  Tin.  high  by 
|!4iin.  diameter,  made  by  the  Wheeler  Conden-ser  A  Engineer- 
ing Co.,  is  phicod  directly  behind  tho  foe<i  pumin,  the  feed 
water  onlt^ring  at  the  bfrftom  and  leaving  at  the  to,.,  and  the 
oxhauBl  Hteam  vice  vcrmi.  The  shell  is  made  of  'cast  iron, 
while  the  tubes  arc  of  the  bcit  qualit}-  seamless  di-awn  brass. 
fastene<l  U>  the  tulte  platen  at  the  Ui\i  end  by  ferrules  and 
ttisbesto)*  packing,  and  at  tho  Ixittom  end  by  strewed  joints. 
By  removing  the  upper  cover  of  the  heater  and  the  liottom 
hand  hole  plates,  the  tulies  can  lie  readil>  cleaned. 


ample  allowame  ha.s  1>een  made  for  expansion  and  contractiou, 
ami  tiie  piping  is  designed  in  such  a  way  that  any  st«am  con- 
densing in  pipes  connecte<l  to  the  main  header,  collects  in  the 
Litter,  and  is  drawn  off  by  thtiee  drains  of  large  size,  one  in 
each  section,  so  as  not  to  |>oriuit  of  any  accumulation  of  water 
in  the  pipe.  The  three  drains,  being  coupled  to  two  steam 
ti-a|)s  which  can  be  worked  independently,  discharge  into  » 
ilrip  main,  which  nins  along  the  division  wall  to  the  hot  wclj. 
A  stand-pipe  from  the  drip  main  is  placed  in  a  prominent  jiosi- 
tion  in  the  boiler  house,  vvith  its  end  open,  so  that  any  exces- 
sive discharge  of  steam  will  show  a  defective  trap  at  once, 
,  From  tho  superheater  to  tiie  main  header  the  diameter  of  the 
I  ste;im  pipe  is  4iin.,  while  that  from  the  main  header  to  the 
engine  is  of  the  siinio  diameter,  ami  the  main  header  it«elf 
sjn.  in  diameter. 

From  eaeh  of  the  angle  slop  valves  on  tlic  boilers,  a  drain  is 
connected  to  a  drip  main  which  discharges  into  tlie  hot  well. 
This  drain  will  only  be  used  in  the  case  of  any  of  the  boiler* 
being  shut  down,  so  as  to  prevent  any  water  from  accumulating 
[  in  tho  valve.    From  each  of  the  stop  valves  on  tiie  engines  we 
j  ilraina  leading  to  traps,  whii-li  are  conncctwl  with  the  common 
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drip  main  aiid  t  un  otV  to  wiutc.  The  |Mpilig  is  amiiiged  to 
that  one  or  more  )>oiloi^  cun  supply  uof  <M  engine  indo- 
podootly  of  the  others,  and  allow  the  connunption  of  atoam 
IB  tbe  MgilM  to  bo  determined  at  any  time. 

Cooereto  foundatioiu  have  been  gvA  down  lor  the  main 
•aginM  and  ooiid«iu«a,the  engine  eratm.baiiig  14fL  din.  ajwrt. 
Socrpoidiag  tlw  oofba  and  oondeaaer  fbmdiioms  an  wehee 
of  Mnerate,  wUeti  mpport  tiie  engine-nxMn  floor.  Tbo  flooring 
eoUHStt  of  tiles  bedded  in  concrete  and  siipiiorted  on  two  layeni 
of  brick,  the  ti\e»  und  hrickwurk  hvxiijf  hini  in  a  bud  of  aund. 
Tlii;  main  eii^^int  plant  consists  of  thn-c  lielliiw,  thivft<rauk, 
trijile-evpansiou  <  iiu'ine-i.  fach  of  \:W  r.n.i".,  and  having  a  .stcikni 
couimni|*tiun  of  1  Jill',  at  Jilin.  va^  uuui  wiili  bupei'huuted,  and 
171b.  with  •ialui-Hle*!,  »l«;ani.  I'hc  spctKl  is  '.uo  revs,  per  niin., 
and  iu  tcj^ulaiiuii  is  within  3  ixcr  cent,  even  with  Kuddon 
variations  from  full  to  no  loud.  Tlic  ungiuca  are  of  the  enclosed 
type^  nqiportfld  on  he;iv)  caat-iran  fnmes,  and  e;ich  is  secured 
Of  nine  foundation  bolta.  The  ;;enenttor8,  made  by  the  Societt* 
juooymc  We^tingbooaa^  Le  Havre,  are  thi-ee  in  mun)>er,  and 
m  coupled  directly  to  (he  endue  alMiU.  £acli  nnebiae  ia 
aapaUe  of  developing  ttOOkw.  nt  5S9  to  S76  volti^  when  noining 


i  (6ft.  6^iu.^,  and  through  the  division  wall  into  the  boiler  room, 
where  it  n  supportea  on  the  main  flue,  the  three  pipes  con- 
necting up  at  a  central  poaition,  when  the  pipe  is  eolai^ged  to 
1  Gin.,  and  an  automatic  relief  valve  is  situated  in  the  vacticnl 
nipe  lending  to  the  ntmMphara,  oo  which  than  ienneidiMnt 

I  MMer.  A  Dnndi  piwis  taken  fnm  eecheriwiHt  pipe  into  na 
independent  jet  coodenaer,  by  valvee  dtwted  iimiTWiiwilljF  in 

I  the  piping.  Thia  arrangement  pennite  of  ffaa  wilMllnil  fli  any 
engine  in  conjunction  with  any  condenser.  All  eondauatiOB 
in  the  pi]>eH  drains  1iacl<  inUi  the  condensers. 

Auxiliarx'  unit-s  i  fcud  iHiiniJb  and  jet  cr>ndcn»ci>i)  are  worked 
with -saturated -team  t.ikmi  fiuin  luaucliei  off  the  main  i~teani 
pipe,  between  the  .sluii  \ahe-  and  -u[)LrliiMtei  s  J  liis  >}  -teni 
of  piping  i^  ile>igne<l  on  ihc  kiop  m  item,  altcriiat*'  Imilcr-^  lieing 
e«>nn«5cted  U>  uuu  ^ide  of  li>op.  From  the  loojia  main  is  Uikeu. 
in  w  hich  a  scparatoi  i»  ti.xotl  Ijcforo  entering  the  engiue  room, 
where  it  bianche.^  off  to  the  tlaiec oondonaan.  Other  hranehos 
are  taken  t<<  supply  the  three  feed  pumps. 
The  exLivist  from  each  of  tlie  three  condeuen  joins  into  .i 

I  nain  uipe,  whkb  pauww  ihrouj^  (be  divMOO  wall  into  iho 
bailer  Jioiiae  and  nnu  along  the  diviiiaii  watl,  whare  ft ) — ' — 


?  L 
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at  a  tpeed  of  S'l)  revs,  per  min.,  and  h  ^upt)oried  on  a  cast 
iron  frame,  which  also  supports  theoniwai  1  Ijcariug,  the  whole 
being  eeeuied  by  four  foondation  bolts.  They  are  six-pole 
nawinea. 

The  •witchboard^  also  bv  the  Society  AMOjaw  Weetinj!- 
house,  eonsists  of  five  panels  (three  genentor  aM  two  feeder), 

and  is  situated  on  the  ground  Hoor  ut  one  vnd  of  the  engine 
nxim.    The  i«n<ds  ari'  of  marble  fitt«d  to  a  steel  frame,  and 

having  till'  UMiai  -.tandaid  foiiii^  dI  iii-tiuniont.^,  swili  !ii.!>,  ,Vi;. 
I'.ililes  fnitii  .•.u:li  of  the  geneiatiHo  are  leil  inl<i  a  troii<li  whieli 
rims  aloii_-  the  eii.;ine  room  M<x>r  in  a  direction  at  i  ii;ht  angle-s 
to  the  shaftd  of  the  generating  set«  and  tcrmiDates  behind  the 
switchboard.  This  tcaoeb  ie  ISfin.  wide,  and  ia  eovend  by 
ehe<|uer  plates. 

Tlio  condensing  phutt  for  the  mab  engine,  made  by  the 
Nederlandaohe  Fabnck,  Amsterdam,  consisu  of  three  jet  con- 
denaen,  each  capable  of  condensing  9,0001b.  of  steam  per  hour. 
The  pompa  are  of  the  vertical  ty^  the  cylinders  being  placed 
aide  by  nde,  aupported  by  a  caat-iron  frame.  Directly  below 
are  the  Edwards  punms,  eaoh  eet  being  secured  by  six  foondar 
tion  bolte.  The  conoiBnaer  and  iajeolor  watar  mkb  are  Aai- 
ated  behind  the  pumps,  the  pumpa  diaefaaigliiig  inlo  a  laiga  air 
veasel  placed  in  front  of  them. 

Fi  om  each  of  the  three  engines,  an  11  in  exhaust  pipe  is 
carried  acroas  the  engine  room  at  a  height  of   2  metres 


main  exhaust  nipe  from  the  three  feed  pomps  to  the  hoatet,  the 
lioater  being  bye-passed  by  butterfly  valve-f,  whicli  cm  l>e 
operatol  to  divert  the  steam  either  through  the  heater  into  the 
atmosphere  or  into  the  atmosphere  direct.  Valves  are  placed 
in  the  pifii^  ao  tfut  any  unit  can  be  isolaterl  when  ro<iuired. 

Tlw  Wat'water  to  the  jet  coodoosorB  is  taken  from  the  canal 
thnNub  a  pipe  into  a  channel  reservoir  boilt  into  the  founda- 
tione  m  the  tognib  room,  from  whence  the  niction  pipes  of  the 
mndensers  Uko  their  supply  of  water.  A  valve  if  phiced  at 
the  |)ii>e  i-ntrance  to  cut  off  the  wator  supply,  if  uocesaary  ; 
there  also  a  man  hole  at  the  entmnee  to  the  raaarvoir,  for 
cleaning  out  purtHtJ^e-i. 

The  .ii  cars  were  made  L>  La  Met.dhu<;ii)Ue  at  Nivtllcs, 
Jlelgium.  They  are  divided  into  tWD  roiii}>artnn?ntK,  the  larger 
for  seating  22  passengers  aihi  iln'  uthn  1..  tliu  mi. .diet  com- 
[wrtmcnt  being  for  smoking.  The  tars  are  vi:siibuled,  and 
besides  being  fitted  with  hand  brakes,  they  an;  also  e<iuipped 
with  the  Christensen  air  brake,  supplied  by  Meeais.  R.  >V. 
Uhickwell  &  Co.  An  automatic  electric  motor  works  the  air 
pumn.  ^e  trucks  were  alio  furnished  by  La  Metallutgique. 
and  their  apodal  feature  ia  that  the  su-iug  hangers  are  pivoted 


on  the  ontnde  oi  the  tnidt  frame.  This  permits  of  a  ma.\inium 
distance  between  the  snpporta  of  the  spring  i>lank  and  a  maxi 
mum  distance  from  centre  to  centre  of  the  awing  hangera.  The 
result  of  this  construction  has  been  moataitiafactwy,  the  trucks 
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being  very  eadng  riding,  ovun  at  the  Li^«r  meeda  of  35  to  40 
mile«  per  lioiir.    Union  FJektricitiitalkMOMlwft  BMton  of 
$0  H.l*.  each  are  littod  to  the  trucks. 
The  overhead  (Kjuipment  is  on  the  bow  syatmn,  M-ith  u 

Snno{iK)0to67ftvolta.  Luttieeginler  type  poln  of  three 
rant  w««gbU— vis..  "A,'  250  kikw;  "^Ml7  Icilo«,  and 
^Ci'lidOkiloa^llkvebaMlMa^ed.  Types"A"aiid  "B' arc 
eonxtrticted  of  two  channel  wetions,  bolted  together,  and  "  C  "  is 
biiill  up  of  angles.  All  [hiks  .uc  iiiii\ii]r.|  with  heel  ]>\:iit- 
aod  are  set  two  mctieii  in  cyutici^;.  Umckct,  mm  ruti-ti urtiuu 
is  used  throughout,  except  in  Haarlem,  und  the  |>  il>  -  rirry 
both  the  feeder  cables  and  telephone  wircii.  Bracket  amib 
coDsiat  of  two  channel  sections  bolted  together.  Two  bai-c 
coptwr  conductons,  each  194  sq.  mm.  .tection,  are  usetl  as 
feeder  cables,  und  the  trolley  wire  is  tiB  m].  mm.  in  section. 
On  that  part  of  Uw  route  from  Haarlem  to  Xaiidvoort,  bow 
contact  is  made  willi  two  wires  Miniiiluneou»ly  and  in  onlur  to 
equalise  the  wear  on  the  bww  the  trolley  wir<j  i»  zig  /jigged 
tbroughout^  The  height  of  the  wire  from  the  ground  varici^ 
in  AmitordMu,  ou  the  Goveninieiil  Boad^ind  on  the  £.K.E.T. 

tfoctton ;  thitf  vRriation  in 
height  al  lir-sl  caused  con- 
siderable trouble  with  the 
iiii\s>,  I'lit  the  bow  base  ib  now 
.iu  .ulunged  as  to  maintain 
e(|Ual  tension  ou  the  bow  at 
the  various  heightH.  The  wire 
is  screwed  and  held  up  ^y 
niechunical  clips,  ^vhich,  with 
tie  bow,  give  noiselew  run- 
nil^,  and  the  whole  overhead 
MNaimction  inijircascs  one  with 
a  aenae  of  lightuess  without 
low  of  8trDn|sth. 

AaydecenptiooolUieAiiwter- 
(lam-Haarlem  ttuamy  wonld 
be  incomplete  without  !M>me 
iufoimatiou  regard iuj{  the  safety 


toothed  wheel  turns  through  one  section  of  its  circumfertntt. 
■firmly  connected  to  this  toothed  wheel  i«  a  contact  wheel  K 
une  ■vment  of  which,  i,  forms,  with  the  spring  L,  an  arrange 
ment  ror  bneking  contact  in  the  circuit  of  the  light  sigDul:>  tn 
such  a  maaaer  tint  the  oootact  M  normally  brokeu ;  thenfoKi 
no  light  bum  when  the  laclHin  it  frae^hat  ia  totiytvliai 
no  car  is  passing  between  A  and  B.  kn  soon,  homvei;  ■■  > 
car  enters  the  section  in  the  one  or  other  dirocUon,  e  tiun^ 
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muiiu'iit  acts  on  tlic  toothed  wheel,  as  above  d<^ribud,  the 
lanijKs  ate  lit,  and  when  the  green  lamp  is  alight  the  siijnal  is 
free,  and  when  the  red  lamp  burns  the  signal  is  at  danger. 
When,  now,  the  car  leaves  the  single-u-ack  section  .ind  touclie» 
the  eooJact  MWMWtne  in  eonncction  with  the  trolley  » ire,  thii 
lootlied  wheM  m  lonitd  ia  the  opposite  diraction,  by  means  of 
wliieh  the  spring  k  slipe  off  inm  the  aegincnt  aiul  the  lanp 
arc  extinguished 

It  is  easy  to  see  that  the  apparatus  works  iu  exactly  tlie 
same  maimer  for  sevcnU  cars  following  one  after  the  other,  .iu^l 
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^lignalling  apparatus  on  the  single-track  section.  This  appa- 
ratus opentes  in  such  a  manner  as  to  prevent  two  cars  entering  > 
upon  a  section  at  the  name  titue  on  which  traffic  pasM;.s  in  both 
directions,  and  the  end  ]x>intsof  which  cannot  be  seen  at  onetime. 
Fig.  H  shove  tbe  wiring  diagram  of  the  appantus  and  the  con- 
uflction*  of  the  same  mthtSe  contact  fmm  n,  «,  d^  and  the 
lanp signals,  oveilwadviiiBgiiBdeaiiiHetnMU to eaith,  Ateach 
switch  point,  where  trains  enter  and  leave,  the  same  oontaet 
pieces,  h,  b,  >;  d,  are  installed,  and  by  the  passing  of  a  car  are 
connected  by  means  of  a  stirrup  with  the  trolley  wire,  in  conse- 
(jUenceof  which  the  cur  rut  tl  jws  fi  ra  brief  i>eriod.  This  current 
flows  through  the  wiudin^'-  ol  .ui  electromagnet  c,  whereby 
the  armatUK:  <jf  tli<j  ma^-ti-  '  is  (Ii.imu  up,  and  a  ratchet  /  is 
engaged  with  a  toothed  wheel  g,  and  at  the  same  time  this  | 


that  tlie  uuiuber  of  cars  is  only  limited  by  the  number  of  teeth 
on  the  toothed  wheel.  By  the  entrance  of  each  car  into  the 
section,  the  wheel  is  tui  ned  forwanl  one  tooth,  and  by  the  eame 
car  leaving  the  section  it  is  turned  l>aek  bv  one  tooth,  so  that 
the  lamps  are  extioguiebed  only  after  all  tiie  ears  hare  paswd 
out  of  tne  aMtioo. 

If  w»  now  follow  the  eouno  of  acar  from  A  to  ^  Kg.  14» 
we  ahdl  notice  tint  the  ear  on  nearing  the  point  A  toaehei 
the  contact  piece  b  and  through  a  stirnip  operates  the 
relay  as  above  described.  The  spring  /.  touches  the  segment, 
the  green  lamp  lights  up  and  is  seen  from  the  car,  showing 
that  the  track  is  ojicn.  At  the  point  B  tlie  red  dange!-  eisTnil 
appears.  The  section,  therefore,  is  cl  i  o  1  fi  r  L,ir<  lomiu.:  in 
tlie  direction  of  B.    Alter  the  ear  has  p.iased  the  stopping 
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plwa,  it  MM6e  thnogh  tbo  dngle-tnck  aeetion  aiid  ouUdne 
eontMt  mdi  d  wertn  tba  nhv  in  the  opfMota  dinetion,  &nd 
the  lanps  ne  flgrtiiiganh«d.  Tm  Mum  procaw  ii  gout  through 
when  care  pan  from  B  to  A  with  this  diflbraim^  that 
relay  at  li  hghts  or  extinguishes  tho  lamps. 

For  the  case  when  two  cars  make  contact  at  b  and  e  simul- 
taneously, red  and  sreen  lightM  appear  on  both  gides.  In  order 
to  prevent  ail)'  i-unftision  in  the  iiiin<I  of  the  motornian,  ;in«l  iii 
order  to  give  one  i;ir  the  njjht  i>f  way,  tliii  signals  are  i»jtai.c<l 
xs  is  nuiikcii  on  the  wiring  ilia^'mai,  und  ilu:  stopping  place  at 
tho  point  A  is  located  between  tho  signals,  and  tho  8to]>ping 
place  before  the  signals  is  located  at  the  point  B.  L!)  thi^ 
mwuui  whon  there  is  accidental  Himultaneous  contact  at  &  and 
tlia  Mr  watbig  from  B  will  s«e  only  tho  green  li^ht,  whicli 
means  "  free  tnusk."  The  cwr  comiug  from  A,  however,  will  sec 
from  its  xtoppiiig  fbune  only  the  red  light  danger  signal,  and 
will,  tborofore,  be  obUgwl  to  mit  until  tlic  fii-bt  car  haa  p;u»cd 
(be  Mctfan.  Aa  can  1m  man  from  the  plan,  the  appuratm.  :uid 
^gaal  lights  are  attai  ti€>!  to  pules  near  the  switch  |H>iuts.  Tho 
contact  pieces  tJirough  which  the  relays  are  ojierated  ai-e 
Rpa<'eJ  a  short  distiirii  <>  from  the  signril  lights  on  the  ^^.^n  wir  e. 
The  signal  wii4iii,  wLii:h  axe  niiule  of  sili^'dn  t)r<in/,t!  ui  2uim. 
iliameter,  are  fixed  to  tho  polcis  I'y  ntcinK  of  cums- pieces  of 
angle  iron.  These  crosB-nrms  are  placed  iM-twoeii  tho  crow-arms 
carrying  the  leedor  raldes  and  tolejilmne  wires.  Hard  porce- 
lain  insulatuns  are  used,  and  the  connecting  loads  to  the 
ipp^riitiu,  signal  lighu,  oontaeta,  Ae.,  are  ioinilntetl  in  the 
very  best  possible  manner. 

In  bringing  this  article  to  a  cloee  we  have  to  expnaa  oar 
thanks  to  Mews.  J.  G.  White  X-  Co.  for  their  kindneea  in 
giviog  us  an  op[Hiitunity  to  inspect  tho  work,  and  for  their 
ooortaejr  in  fiiniiahjng  iia  with  partieiilaia  of  it.  Amaatanjof- 
sU«  wacilc-eud  was  ^ant  in  Anatenlam  ai  the  invitation  of 
Messrs.  J.  G.  Whitob  and  the  party  waa  entertained  with  great 
Ixtepitality  by  their  chief  engineer,  Mr.  A.  N.  Cnnnott,  who 
has  been  re8p0Ikail>Ie  for  tlie  desiu'tn  f>f  the  ttaiii\v'ii}  described 
above.  Mr.  t'onnett  LssistiiaC,  Mr  Mmjihy,  aecoMifjftnied 
the  party  on  the  outw;trd  and  return  jiinrney.i,  mid  wii.s 
iindnn?  in  his  otiortii  tu  Mocuro  the  eumfort  and  «cll  ludng  di 
.ill  m  h'l^  charge.  Met-.r:-.  d.  (i.  Whiter^  re>ident  engineer-in- 
eli.irgc  w.t^i  Mr.  C.  K.  WQr«i,  who  him  Iwd  ennr^iderulile  expo- 
rience  in  tramway  constnution  both  in  Arovrica  ami  in  England, 

and  the  c^iooer  and  maiutger  of  the  and  the  E.S.M. 

ia  lit.  C.  H.  JnUns. 


STARI-BY  OUBfilB  IMD  MOffOl  LMO 

Dinumn.* 

11V   ^.  M.  T\VL<il1, 

Him,  ihi  It/ill  L!'-,-ir\.'  M.^lurn. — Am  reKard,H  lii.'  t,'a.N  (:nf,Mii'  wnrk- 
ing  with  lightinj;  Ran,  it  (airly  safe  to  say  tluu  n  i^-  .  n^jiiie  ul 
about  .*>  B.n.i'.  (rAt«iiti  will  take  at  lean  V>  I'to  •W;  cnbie  ft.  of  ga&  per 
hour  per  brake-horxo-power  when  working  fitcadily  with  about  half 
ita  rated  load ;  and  'ii  eiibie  tu  of  gas,  at  2«.  Id.  per  1,0(10,  coats 
five-eightha  at  a  fauur  aer  biake«iMaBa  aowair  nav  hooK.  ■  Unfoctu* 
nate^,  bowem'— haln  m  gaa,  eil  aod-AeiitdaBgr^  la  vaijf  nuely 
tiiat  an  average  load  oan  be  Ibund  eoBcespondiag  te  anything  lik<> 
one^hall  the  full  load  of  the  engine,  and  oni><fb«inn  the  rated  power 
t«  a  mnch  more  frequent  proportion.  At  this  output  tho  ga»  con- 
MUinption  will  be  of  the  order  of  iiH  (to  10)  cubic  ft.  per  brake-horix.-- 
prtvpr  ppr  hour,  RositinR.  at  2.^.  Id.  jier  1,0(M1  i  idiir  ft.,  0-ftT."il.  per 
l.'rakc-hor^f -powc  r  pi  i  liaur.  To  this  tiiiii  aiUi  D  lihl.  pi  r  hour  to 
cover  intfr.'.-i!.  Ac,  chBrses  i  ^ee  .Mr.  ,\ile  CliM-k's  FBp«r,  reml  befare 
the  I)i.=iiitiui(.it)  t)!'  ^!>•r•llHllit.■Jd  Em,'iiieeri.  treprinted  in  l-')^c- 
trieiun  of  Aufju^t  7,  lyciai,  plus  0'0,'>ld.  f^T  lubricAnt,  and  we  have  a 
total  of  l'58<i.  pir  orakt-  liHi -'J  p'JW  i  r  per  hnuf.  A»  rvgaidit  Oil 
UJOtons,  takinft  data  from  ih^  luuiu*  tfouruu,  a  would  aevui  Uiat  will) 
a  S  B.r.  oil  motor  workini;  at  one-fouith  the  rated  loadiaBmn  t.f 
0"8d.  per  lintke-hor«e-power-honr  will  cover  the  coat  of  erode  pi  ue- 
lenm  and  lubricant,  and  to  this  add  inlerest,  Jtc,  chargra,  atnoant- 
ing  (with  a  8ff  H.p.  motor)  to  0"93d.  per  brake  horse  -power-  hour,  gi  vinjf 
a  total  of  r22d.  per  brakn-horao-powur  par  liotu:.  Tiddu^  >iu  i-Vx- 
trie  motor  on  the  siuiie  basis,  and  lakiuK  tbc  cokI  of  current  i>t  Id. 
per  tinit — it  will  be  sbon-n  later  that  O'vOd.,  and  eveu  Iras,  van  bo 
ofWed  under  oertain  ciroaiustancea — and  adding  O'lild.  par  facake- 

^  Aliibaatal~a»wsr  laad  Mora  die  BrnDuukaa  iMal  SeetioD  el 
Mm  iBMitiillaB  «tXlHlria4  SiiBiwaiaeB  DMT.  UA. 


horse .powerhenr  tOt  intereitt,  ic,  on  eoit  ot  motor,  and  O'QSld.  to' 

lubricant,  weliave  a  total  cost  of  l-.Hfld.  per  brake  home-powor  po' 
hour,  oxclnitTB  of  waco*.  The  item  for  wa^cs  hat  been  omitted  in 
all  tho  three  c«»e«,  but  it  is  ncedlosK  to  say  that,  of  tho  throe 
motors,  the  electric  in  that  which  sufTcrB  meet  from  such  a  method  of 

treatmrnt,  T'  'iJiotdd  alsD  bf  riK'riticnpd  tlint  the  capitid  ehsrsyes  in 
all  thr>-"?  cii'-es  nr-'  based  on  a  'A'':  n.i'.  nintor  i^ee  Mr.  Ade  (  lark's 
I'ap-'i).  which,  iij^'am.  inid'dy  hnniiicaps  the  elfptric  mntnr.  Vnr 
in^taiu'c.  if  we  ad'i  Ml  pi-r  rent.  1o  thr  eapi'al  ehar(je  \n  each  c  isC 
Hii  i'\jiii-'-s  it  ill  lerriif  nf  n  ■>  Il.i-,  tuoturi,  the  resppi  tive  en-vli.  j>«r 
brake  hiir-e  pii'.Mr   pes-  bourWd'.dil  \>r  :  (las  -  1  ■H-La].:  (jil-l'68d.; 

(Old  electric  — t'dld.  it  Is  not  stuUriout  for  electrical  engineers  (o 
ha  eonlaitt  la  oMain  intetmlttmiftly-loaded  moteta;  can  tiiay  net 
liiake  a  Ud  for  eonttntianBly-kMMled  motars  aba  ? 

•  :nuout"  verisun  "  InliTinittrnl  "  ilvt'ir  L'i'li.  !.<  i  us 
coTiiiidcr  for  n  moiueiit  whetlicr  it  is  pusiiible  tu  uiupt  cuuiiUiiu-rii 
having  ilio  roiitiniioils  elaai  of  IoimI  to  couio  on  to  tho  uiaiim  by 
ulVuriiig  an  iitlructive  rate — say  Id.  pec  unit— olid  uudiing  up  fur  a 
piiasiblo  duflckmoy  of  protit  )>>  UxiugtlietntaniiiltenteleaBofaiolQn 
witli  n  higher  rate— uty  'Jil.  p4tr  luut.  Booh  s  niotbod  of  ehargiug 
h  .s  ill,  vrduitblo  property  that  it  emphasises  the  dlHcrenoe  botweeo 
thi'  i\^<<  claHnes  of  load,  and  attracts  conKumers  by  the  low  rate  for 
thr  ne  rr  favonred  cIoks.  Un  the  other  hand,  unless  the  lower  rate 
I  il.'iril  >>uch  as  to  show  economy  over  gas  or  oil,  few  consumer* 
uuil  Sio  added  of  the  class  mmt  nmrsfht  for,  whilf  -ioiiie  of  the  inter- 
ni;tt«nt  clans  of  consirniers  will  prdbably  be  Ic^t  wlio  iiiif;ht  other- 
wise hsvp  bfpn  fjainpd.  Thf  aalhnr  id  also  ver>'  duubtful  whether 
sech  a  l.'W  rati-  a.-.  Id.  unaeeonipaiued  h\  restrictions  will  pn>  in  ihfi 
majority  of  Ktatiomi  whieii  uri-  pnrelv  bphtinij  stations,  even  when 
coupled,  as  it  sh<i')l>)  In-,  with  the  romlilinn  of  a  high  load  factor. 
Take,  for  instance,  the  ciu»e<  uf  &  ligJjiing  station  of  the  ordinary 
tjrpe  in  uny  inodamta  aiaed  town,  and  let  U  be  giantad  that  the 
overlapping  of  the  motor  and  Ughting  loads  neetaaitataa  eitoa  |lant 
and  maina  being  put  down  in  p«mortion  to  tluU  ovariaggingi  or 
nearly  so.  Aimroe,  farther,  that  nV  the  motor  load  oonaMa  of  the 
class  of  motor  under  consideration  at  the  time.    Then : 

).    >[iit.n  (^i>XTfNroti»LT  IyO*t>p.i>  TO  TTs  Fru,  OrTPt-T. 
l  or  luiie  :io\;r'ipef  day  (--.i',  .'lO  hi>ur>  per  «eek'. 
Maxliuuiu  looti  oluiiitor  =  l  ii.i  .  =  (l-^»ttl.\i  .at  eon-~uiii('r'«  terinmalM. 
Average  load  of  tuotnr— 1  iLi-.^O-iXtk-.v,  at  eiiiisinuer'.-'  Tiiinmal-.. 
Uourti  of  running  per  onnimi »  niiiti  huun)  per  d»y  x  .'iidays  x  .V2 
weeks —2,600  (approx.). 
Uoors  of  runnmg  per  quartern 090. 
Dlvanity  bctorBi, 

Ignite  Mdd  per  annom-O-Mtw.  xS,600  boan>  VMO  nnlta. 

Unite  per  home-power  installctl  per  quarter=M5. 

Ikw.  at  motor-  i'70  additional  capital  outlay  at  general  station. 

Interest  and  sinking  fbnd  (at  7  per  eeat.)=  1.1  <2d.  per  annum 
-  l.l7.'>/2,e0O-0'4l!d.  par  nnit. 

To  this  add  .i  prnportion  of  ofRce  expenses,  my  O-Ofwl.  per  nnit ; 
aliio  of  i-at*--,  ri  iit  and  taxes,  say  0-OSd. ;  .il^i  a  prdporiinn  of  net 
prolit,  imy  O  liia.  |>,^i-  unit,  and  we  get  a  total,  eselimivu  et  viepre- 
cintion  >ir  i>r  '.Mirks  coots,  of  O'&W.  per  nnit.  About  depi-  emHoi> 
lli<>  author  iurlwiirx  to  nay  anything,  as  it  ih  rather  a  vexed  <|U€  tSiuii ; 
but  as  to  works  cost,  let  on  aefuine  llie  cxrellent  figure  of  0'70J.  per 
unit  ( -'^O-fiUd.  per  honte-powcrj,  which  is  surpassed  by  cumparativoly 
few  Hlationa  in  lliia  eeaolKy  wMeh  have  not  get  a  tiaeten  loadi  and 
we  get  a  total  eOit  to  tiie  eonnnnarof  MSd.-l-O-TOd.sl'md.  per 
nnit  It  win  be  noted  that  even  tlik  doee  not  reach  a  "  bed  I'ock  " 
price  of  Id.  per  nnttt  which  woold  only  lie  varranicil  where  the 
••  worli^  cost "  wail  OS  low  as  OrAiu  per  nnit,  and  then  only  in  the 
ci<.^^e  'A  ntotorx  consnming  at  leant  W&  imiu  par  1iorie>power 
installed  fas  qtiarter. 

Wo  now  eouM  ta- 
rt        1.     MoTe>H  IXTKItHnTRNTLY  Lo.KDEr  WITH  V-VRVWO  LOUM, 

Max.  io»4l- 1  H.r.— 0-flOkw.  at  oonsnmer's  terminals. 

Avengja  loaAw  |  n.r.  dnring  hoius  of  running  •say  ^kw. 

Home  of  rannmg  per  annum  =  4^  hours  per  dayxSj  da^'sXdS 
weeks  1,300. 

llotirs  ot  running  per  quarter  ■•82ft. 

Units  sold  per  annum—  Jkw.  x  1,800 hour»"6i50  nnits. 

Units  per  lior«e-power  installed  per  quarter— 162. 

Ikw.  at  motor  =  £70  additional  rafdtal  oatlay  at  general  station. 

Interest  und  sinking  fund  {at  7  per  «!fat.)wl,nM.  gatrannon 
nn  t-70=1.17&/aoOail-81d.  per  unit. 

Now,  diversity  ftaloraaivthhig  between  1  and  4,Ba^\  X'fi  aa  a 
s.ifi-  ligiirp. 

Hi  ;i<  .-,  I.  vi-i  li  interest,  kc,  charge  — l-Hld./l-i)  =  l-21d,  per  unit. 

Add  W>  ilu»  Ulliee  expen»es=8<iy,  OlOd. ;  rates, rent,  and  taxes 
•  suy,  0-05d. ;  profit-say, Q'lCd.;  lDlal,a9iafaiaive  of  wotin aeat" 
-1-51  per  umt.  Add  "works  eeBt"«0''nid.x  11  (on  aeeoont  of 
diversity  iMitor)Mii^,  O-flOd.  per  nnit.  Total  cost,  exclnsive  of 
depreeiatioaMa^  Mtt  imit. 

The  alnve  is  fnr  9ia  eaae  ol  a  eoaanmntfanof  l«a  luulspsr  ho^ 
power  tnaldled  par  qoattMr,  aonteiponfiiig  to  an  avenge  of  one< 
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being  very  flMWg  riding,  even  at  tlie  hi^mr  spaed*  oi  33  to  40 
taiiw  iKV  boar.  Union  GldrtrieitiiU  Oflttllwlnft  motoM  of 
50  u.f,  mA  HB  fitted  to  the  tmelK 

The  overfaeafl  oquipnielit  is  on  the  bow  8)  iiteni,  with  a 
prewure  of  500  to  -ud  volts,  lattice  ginler  tyiM:  pi  les  ,>i  thiei 
different  weights — viz.,  "A,"  250  kilo«:  "  B',  U7  kiloi,  .uui 
"C"  .'i90  kilo* — have  becu  em{)loje<i.  I'.v  "A  i.n  1  "B'  ai'c 
toiwtructcd  of  two  channel  8«ctiou»,  lh>It<  ' I  t'i;^t:lhcr, iUid  "Cis 
built  u[i  of  ungles.  All  iKilr-i  uiv  jimsi.ir.l  with  heel  plates 
anil  iiic  -ii't  two  metres  in  concrete.  Bracket  umi  vonxtruction 
is  uHcii  throughout,  except  in  Haarlem,  and  the  i»olca  carry 
both  the  feeder  cablets  and  leluphuae  wires.  Bracket  annts 
eamabt  of  two  channel  ijectious  bolted  together.  Two  hmc 
copper  oonducton^,  each  191  sq.  mm.  !<ectioD,  arc  used  as 
feeder  oables,  and  ihc  trolley  wire  i«  *Mi  wj.  mm.  in  vectioti. 
On  thai,  put  of  the  route  inNn  Haarlem  U>  Zandvoort,  bonr 
eootaet  ia  mad*  irilli  twoiriiiea  Muultaneoudy  and  in  oider  to 
equalise  the  mar  on  the  bow  the  trolley  win-  it  xig-xagged 
throiigholiL  Th«  height  ef  tho  wiru  from  ilie  ground  varies 
in  Atuterdam,  on  tlie  Qevenimunt  Road,  and  on  tlie  K.N.K.T. 

Mxduii  :  this  Variation  in 
LLi;.;hi  .1!  Iif  ti  <  ;ai::.ed  cou- 
.-.iiici  4blf  1 1  ouble  with  the 
tioWh,  I 'Hi  t  lui  Ijovv  basil;  i-  iio"' 
so  urr.iriged  as  to  maintain 
c«|ual  tcntiioii  on  the  bow  at 
the  various  heightii.  The  wire 
ia  screwed  and  held  up  ^y 
mecfaanii.'al  clipi*,  which,  with 
ihc  bow,  give  noiin^lcM  run- 
nil^  and  tlie  whole  overhead 
conatroetioD  impreaaea  one  with 
of  lisntoeaa  without 


toothed  wheal  tnma  through  «ue  aeetion  of  ita  ciicunUerenn. 
nrmly  ooonected  to  thia  toothed  wheal  i«  a  eootaot  wheel  k, 
one  acupnent  of  which,  i,  form  with  tin  wrhig  ^.  an  arran^- 
inent  breaking  contact  in  the  eiivnt  of  the  light  signaltia 
-ik!i  -.i  manner  tliat  the  LoutaL-t  ii  normally  broken  ;  therefore, 
no  iighi  burns  when  ilic  sccliou  is  free — lliat  is  to  say,  when 
no  car  is  (lassing  between  A  and  B.  As  «oon.  liowtwr,  as  a 
lar  enters  tbo  set^tion  in  Uio  one  ur  other  direction,  a  tumiag 


loM  of  strengtli. 

Any  ik-s4 1  Iptim;  i,!:hc  AlH^lcl 

daiii  ilaiiikm  tiiimway  would 
be  incomplete  without  *ome 
iufornuitiou  regarding  tbeaafety 
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WUt  lA.— DUDBAM  HHOWIMa  V&IU.\TtU.N  l.N  HkIORT  Uf  Tlk>I.LEV  WlBCX. 

moment  acta  m  the  toothed  wheel,  a»  above  de^sciibcd,  the 
lamps  are  lit,  and  when  the  green  lump  is  alight  the  aiijnal  ia 
free,  an<l  when  the  »d  lamp  biunia  the  rigmu  ia  at  diinger. 
When,  now,  the  car  leavea  the  aingle-traek  lectMm  and  tooehfa 

the  contact  ap|Muiitu&  in  connection  with  the  trolley  wire,  the 
toothed  wheel  is  turned  iu  the  opposite  direction,  by  mMMit  of 
\v:i[,  h  tiic  -priiiL:  {  alipa  off  fram  the  eegnent  and  thefakmjM 

me  exting)iii<heii. 

It  is  cauy  to  sec  that  the  .ijiiJji.i'.ii-  work^  in  exactly  the 
itame  mauuer  for  several  vars  following  one  after  the  otlkci,  aud 


CrecD 


Fm.  12.— Tri-K  "B"  P.h.k. 


a^natling  appatatua  on  the  «is£^e-track  section.  Thia  apfw- 
ntma  operatea  in  auch  a  manner  aa  to  pre vont  two  ears  eutenng 
npea  a  aeetioit  afcthe  aame  time  oo  which  traffie  poaaea  In  hoth 


direotionii,  and  the  end  pointa  of  which  cannot  he  aeen  at  onetime. 

Fig.  1  (  shows  the  wiring  diagram  of  the  apparatus  and  the  con- 
nections of  the  same  with  the  contact  pieces  b,  c,  J,  and  the 
Limp  .^ii^iials,  overhead  wiring,  and  connections  to  earth.  At  «ich 
switch  jiimit,  where  tiains  enter  and  leave,  the  aime  contact 
pieces,  '',  ,  il,  are  ijistallo  l,  ami  liy  ilic  j>;is«ing  of  a  car  are 
eonnet^^iu  1  by  tijL;iti-iof  a  8tiiiu|»  with  llie  tiollcy  wir(\  irs  ••oiisc- 
miLiiceoi  which  the  Lurrent  Hows  for  a  brief  pfin-l,  Thf-  r'.itreut 
flows  through  the  windings;  of  an  electiomaguei  <■,  whereby 
the  armature  of  the  magnet  is  drawn  up,  and  a  ratchet  /  is 
engaged  with  a  toothed  wheel  g,  and  at  the  same  time  this 


that  the  number  of  cars  ia  ouly  limited  by  tho  number  of  teeth 
on  the  toothed  wheel.  Bv  the  entrance  of  each  car  into  the 
aectiffii,  the  wheel  ia  turned  forward  one  tooth,  and  by  the  >ane 
car  leaving  the  section  it  ia  turned  bock  bv  one  tooth,  ao  that 
the  lamp<>  are  cvtingnialiad  only  a^r  all  the  eara  have  paswd 
out  of  the  section. 

If  we  now  follow  the  course  of  a  car  from  A  to  B,  Fi^  1 1, 
we  shall  notice  tliat  the  car  on  ncaring  the  jwint  A  touches 
the  contact  ]>ie<;e  >-  and  through  a  stirrup  operates  the 
relay  aus  above  described.  The  sjjriug  I.  toui'lies  the  segment, 
the  green  lamp  lights  u\>  and  is  seen  from  the  cai.  .-iliawing 
tliat  the  track  is  open.  At  the  point  B  the  red  danger  signal 
iippe4irs.  The  section,  therefore,  is  ciwed  for  cars  coming  in 
the  iUreotion  of  B.   After  the  car  has  |MiMed  the  stoppiitg 
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place,  it  pAMM  tiiraagh  tli«  ot^gb-trMk  taetiian  ud  milriug 

contact  with  d  works  the  relay  m  the  opposite  direction,  ati  l 
the  lamps  are  extinguished.  Ijie  !Mine  proceas  is  gone  through 
when  r-iirs  pass  fraiii  B  to  A  ^vith  this  diflhnOM^  thftt  ue 
luiny  ;it  r>  lights  or  extiugui9}iM  the  lampa. 

For  tlur  ra.se  when  two  cars  make  contact  at  h  ami  e  simul- 
taneo'isly.  red  and  trrcen  lights  ajip<>ar  on  both  aulex  In  order 
to  prevent  any  contUEioji  in  tlic  niirul  of  tho  motortnan,  and  in 
order  to  mve  one  car  the  rklit  of  way,  the  signals  are  sjiaced 
ae  is  marlked  on  the  wiring  diagram,  and  the  stopping  place  at 
tfafl  pinnt  A  is  iocnted  between  the  signals,  and  the  stopping 
pIlM  before  the  siguals  is  located  at  the  pointi  B.  By  this 
OWttMb  when  th«re  is  aceidenUl  simultaneous  contact  at  b  and  r, 
tlw  me  coming  from  B  iri]l  aea  only  the  gro«n  light,  which 
mflnoa  "  free  track."  The  car  coming  from  A,  however,  will  soc 
fram  its  stopping  place  only  the  rtxl  light  danger  signal,  and 
wiJI,  therefore,  be  oUigctl  to  widt  until  the  lirst  cut  liw  piisMctl 
the  MCtion.  As  can  l>c  seen  from  the  plan,  lliu  apiianitus  uu<l 
signal  lightjs  ;uc  attachei.l  t^i  (Kjlei  near  the  sM'it*.h  i»iint^.  Tin- 
contact  pic^ds  through  which  the  relaVH  are  o])c:ralcii  inc 
sparer!  a  short  (iibtancc  I'n.ini  the  signal  light.f  on  the  s|tan«iii'. 
The  signal  wiroi;,  wliich  arc  made  <if  silicon  broti/i'  of  'Jriita. 
'liamcter,  arc  fixeil  to  the  jMih-a  )iy  means  of  croe-s  pieces  of 
angle  iron.  Thei«e  cross-arms  are  placed  between  the  croiss  anus 
•■arrying  the  feeder  cables  and  telephone  wires.  Hard  |H)ree- 
Uin  insulators  art  u««d,  aod  the  coiUMKtug  l«ad»  to  the 
apparatus,  signal  Hi^ila,  «0BtMta,  m«  iunUtad  in  the 
very  best  possible  manner. 

In  bringing  this  article  to  a  close  we  have  to  express  our 
thaalu  to  Messrs.  J.  (i.  Whit«  A:  Co.  for  their  ldwlii«m  in 
giving  lU  ail  opportunity  to  inspect  the  woik,  md  for  their 
ooartasjr  in  furnishing  us  with  particulars  of  itw  A  meet  enjoy- 
nble  week-end  was  spent  hi  Amsterdam  at  the  hivltation  of 
Messrs.  J.  G.  White,  and  the  parly  was  entcrtainrd  with  great 
hospitality  by  their  ehiof  oujjinoer,  .Mr.  A.  X.  Idnnett.  who 
has  boon  re8jM;in.sible  for  the  (lesigiif:  of  the  tramway  th'sci-ilied 
above.  Mr.  (  oniietts  assistant,  Mr.  Muri»hy,  arconijiaTiie'l 
the  ^larty  on  the  outward  aiiJ  return  j(jurncys,  and  wa.s 
uutinn^  in  his  olforts  tu  soeuro  this  comfort  and  wuU-l>eiug  oi 
all  in  lus  charge.  Messrs.  J.  II.  White's  resident  engineer-in- 
charge  was  Mr.  C.  E.  Wood,  who  has  had  consklersDle  expe- 
rience in  tramway  conatraetiaB  both  in  America  and  in  England, 
end  the  engineer  and  niamgar  of  the  £.NXT.  and  the 
iaHr.C.]rjnlini. 


8TAID-BT  OEUUin  UD  MOfOR  UMU> 

smiiomiT.* 

BY  ^.  M.  T*TLOII. 

<li4*,  (HI  nnil  F!i-rlrir  M.  tnrf. — \»  n>Kanl»  tlic  engine  '.vnrk 
ing  with  Ii;.'hliiii;  ffiis.  It  IS  (aitlv  safe  to  na;  that  a  j;n-  i  ii;:iMc  uf 
IlliOlie  .'">  H.H.i'.  ivato.i:  H-iU  take  at  lf-R<»f  1n">.a  :IU  ciiiiic  (t.  r.|  ^vi^  per 
hour  per  litake-horM'  p<i\v(  r  wiicji  wnrkinj;  itc^ihlv  wiili  iil>oiil  Icilt 
its  riitt4  loaJ ;  imii  «:nt>;c  fi.  i  f  ga.a.  n:  'Jh.  lil,  jxri'  l,iXiO,  cosla 
live  cighthB  of  a  pniiny  p«r  bralo  licr-x- jhta  ci  ju  r  hour.  L'nfortii. 
luOely,  however— botii  (or  gati,  oil  and  clectriciiy— it  is  very  rarely 
thKt  an  anrenute  load  can  m  flmnd  comifoniyzig  lo  aagrthing  like 
one>halt  the  nil  loed  of  the  engina,  and  one-lfauzth  the  vated  power 
ia  a  mneh  more  freqtMnt  proportion.  At  this  output  the  gax  oon- 
aomptioa  will  b«  of  the  order  of  35  (to  40)  enbic  ft.  per  brake-horse 
eower  per  hoar,  costing,  at  9s.  Id.  per  1,000  cubic  ft.,  0-875d.  per 
brako-horae-powcr  per  hour.  To  thU  suni  add  O'Old.  per  hour  to 
cover  interest,  *p.,  (■hftrir(»«  (see  Mr.  Ade  Clark's  I'ap'  r,  read  before 
(he  Iiistituiinn  of  Mccluinieal  Engineers,  rcprijit<d  in  The  Klec- 
frlrian  of  Augii!»l  7,  ItXWi,  pl.'.s  O'OSld.  for  lllbricwu,  aii'i  we  have  a 
loial  of  1  ;<lW.  per  brjike-finrsi-power  por  hour.  As  m^aois  nil 
motors,  takin;,'  Jam  from  the  aauio  sourc<".  it  wonl  J  :.ci  tii  llm;  muIi 
a  .">  H.p.  oil  iiHitor  working  at  one-fourt)i  th"  rjilcl  lend,  n  surji  of 
0-SA,  per  bmke-borBe-power-honx  will  cover  the  com  of  cruau  petro- 
leum and  hibrioantt  and  to  this  add  intereit,  to.,  ebaigea,  amount- 
ing (witba8ffa,n  motor)  toO'Wd.  pecbBake  hoiae*|ow«r.tu>ar,ginng 
» total  of  I'Sfld.  pgr  bnika^lunefeiMr  par  howt  TaUng  an  alec 
trie  motor  on  the  aame  haata,  aud  lalrtng  the  eoot  of  eanaatat  Id. 
per  mdt— Itwill  be  ahom  later  that  Q-TQiL,  anil  even  leas,  can  be 
olfcrad  nndar  eartain  «inamatane«a~and  adding  0-Sld.  per  brake- 

*  Aiatwetetal^  wad  b«foTO  the  iMaiia^in  letal  8eotioa  of 
lbs  IniMnllan  at  IHgfti     EngineMsgn  Ow.  Mm. 


horse-powcr-hour  for  interest,  iic,  on  coat  of  motor,  and  O'OSld.  fo*^ 
hibricanti  we  have*  total  eoat  of  l*Md.per  bnke-boneiiower  pe' 
hoar,  eiHHpnve  of  wage*.  The  item  for  wages  baa  been  omttled  in 

all  the  thrrc  esses,  but  it  is  needless  to  say  that,  of  the  three 
motora,tihe  electric  i*  that  which  sufTora  most  from  such  a  motho<1  of 
treatment.  It  should  al»o  bo  mentioned  that  the  capital  (dutr^'ct  in 
all  tht«c  cases  aro  based  on  a  85  n.p.  motor  (see  Sfr.  Ade  Clark's 
Paper),  which,  again,  unduly  hnndicupa  thn  rlectric  motor.  For 
instance,  if  we  atld  50  per  cent  to  tlu  ca)iita!  rhari;p  iir  each  ca.se 
(to  express  it  in  terms  of  a  R  n.e.  motor),  ihe  retipectivti  coittit  per 
broic-horse  power  per  ho'i!r  winiM  be;  Oas»l'Mfid.;  oil  =  l'68d.; 
and  electrirol'.VM.  It  is  not  sutBricnl  for  electrical  smgincers  to 
be  content  to  eli^airi  intenuiitctitly-loadc  l  nioturs;  eaa  they  not 
make  n  bid  fur  euiuauioOsly-loAdod  motors  also  ? 

•'  Couliiiuoii*"  versus  "  Intfriiiitlfnt  "  .ir  T /•  l,iia,i.\. -  l.at  u* 
consider  for  a  uiomctit  wbelher  it  is  posKtUc  tu  t<  injit  n.nsutticru 
having  ibc  eonlinuous  class  uf  luad  lo  come  en  to  die  ijiuin-  '  ^ 
uflciin^  uii  atlriu-tive  rate — say  Id.  p4>r  unit^iuid  uitikiiig  up  (or  u 
piKUiible  dolicirncy  uf  protit  b\  taxing  the  iiitcnnittunl  class  of  Uiotons 
with  a  higher  rati'— say  'id.  per  uuiU  Such  a  method  uf  uliaigiiug 
luw  the  vnfaiable  anpeity  that  it  empheaiaea  the  difisfasiea  batwean 
the  two  dMaw  ofload,  andattnurta  eonnmen  by  the  low  lata  Ijtr 
the  more  favonrf-il  class.  On  the  other  hand,  unless  the  lower  rate 
oflTered  is  »iich  o»  to  -.Imw  ijuotiouiy  ovtr  gas  or  oil,  few  consnroon 
wiU  be  added  of  the  class  most  sought  for,  while  some  of  the  inter- 
mittent class  uf  consumers  will  probably  bo  lost  who  might  other- 
wise have  ^ainfMl.  "Hip  luitlior  is  al«)  wry  AnahxM  whether 
sscii  alow  ratM  as  lit.  unaccompanied  by  restrictions  nil!  pay  io  th<> 
majority  of  stations  which  are  purely  li(:;htinf,'  stations,  cvimi  when 
coupled,  aa  it  should  he,  with  the  ron.iitinn  of  a  high  lo.ad  factor. 
Take,  for  inotRnc*^.  thi-  i  a^i'  of  a  lighting  »Ukt.an  a{  the  urdinary 
type  in  any  niiuli  riUc  si/e.l  town,  and  let  it  be  panted  that  the 
overlapping  of  the  motor  and  lighting  loads  uacesattatos  extra  plant 
and  maina  being  put  down  in  fiawirtioB  to  that  tweriaiHmifi  Or 
nearly  M>.  Amme,  ftupthar,  that  afi  the  motor  load  oonaiitB  of  tte 
claas  of  motor  under  ronsideration  at  the  time.   Then : 

Cl.vss  1. — Moron  CoKTiNrorsLV  Loai>ki>  to  m  Full  Oitpvt. 

For  nine  hours  per  day  (say  50  hours  per  week). 

MinUnniii  Ifiaif  ofmctor=:t  ll.f.  :rO'Wkw.a'.  cnnroiTmr's  terminals. 
.\vi  tat;c  loaif  of  iu<ili>r^l  K.  i'.=0''Xtk«  .  al  conHunif  r  s  tcnuniaLt. 
ilourti  of  raimiug  per  aunnniaume  hours  per  day  x  f>Jda)'s  x 52 
weeks  •■2,600  (approx.  . 

Honrs  of  running  perquaner^CiO. 
Wvcrsily  factor^l. 

Units  sold  per  annmu«0-90kw.x  2,600  hours -^2,940  units. 
Cnila  par  hane-pewee  fnatdM  par  «Mvter»SBS. 
llnr.  at  motor  s<TO  addittond  eapild  ontlw  at 

IiiU'rcst  and  sinking  fund  (al  7  per  eentt)*l,l7Sd.  per  annum 
-l.lTri.  2,600 -04fid.  per  nail. 

To  this  add  a  proportion  uf  ofUce  expenses,  say  OtlOd.  per  unit ; 
also  of  istea,  rent  and  taxes,  say  0'08d. ;  also  o  proportion  of  net 
proiit,  HAV  O'lOd.  per  unit,  and  we  -jH  a  total,  exehiaive  nf  depire- 
eialion  or  of  works  cowta,  of  u  tV-til.  prrnni;.  Mjou:  ili-pi,  ciatioi 
thn  ailthcir  fnrh«a,r«  to  sfl\  anytliioi;,  it  i-.  ru-.lu  r  a  m  \eil  ipicsti-m  ; 
but  lis  1.1  Winks  ro-,!.  1i  I  Us  a^Mion-  the  iM  elleif.  t'.i^uri-  of  l)  7lVi.  per 
unit  ( ■  O  ti:M.  pi  r  !ior-,i  .pLi'Aeri.  *  nich  is  surpassed  by  c«iiij»rauvely 
f«-.\  st.itiuns  ill  tins  uiiniiry  wliich  have  not  got  a  traction  lo.td,  and 
we  get  a  total  cost  to  tlic  consumer  of  O'li^d. -fU'TOd.  =  I'SikL  per 
unit.  It  will  be  notMl  thai  avail  tUadoM  not  rmohn  "bed  mcK" 
prkf  of  Id.  per  wift,  wfaieb  wenid  on^  he  wamntad  when  the 
■  works  eo*'^  waa  aahiw  aa  9^4i.  par  nnlt,  and  then  only  bn  the 
c-iio  of  motova  eonannring  at  least  fiU  units  per  Iwree-power 
iiMtaUad  fbr  ^artar, 

W«  now  eome  to — 

f  UssO,    Muroi:  TNTiesu  I  iKSTi.\  T  iiMirt  n  i  rii  V\ii\ isu  LoaDB* 

M;i\.  louil  =  1  n.i'.  =  0-yUkw.  at  cuitsuiucr'a  Uiruuaals. 

.\.v.  raf.'i-  lund^  \  ii  y.  during  hours  of  numing— say  Jkw. 

Uours  of  nmiiu'iij  per  annum =4^  hours  per  dayxO}  days  x  53 
weeks- 1,800. 

noun  of  running  per  quarterwKU. 

Dnita  loM  per  MUUun=ikw.  x  1,900  honrs»6fi0  unite. 

tjnita  per  barae.power  installed  per  quarter=lfi2> 

Ikw.  at  motor  =  £70  additional  capital  outlay  at  general  atation. 

Intctost  and  sinking  fund  (at  7  per  eent.)Hl,lT6d.  pw  amttua 
on  i:'70--.l,175i600«l-81d.  per  unit. 

Now,  divsialty  factor* anytMng  between  1  and  4,B.aa3-,  l-fi  aa  a 
safe  figure. 

Hence,  revised  interest,  Ac,  ehar;;e  =  1  wld./l  5  =  l-21d.  por  unit. 

.Add  Icithia  : — Office  expen**""    ei  v,  0  Ulil. ;  rates,  rent,  and  taxes 

SUV,  0  ii.'id. ;  proflt  =  say,  U  I.'mI.  ;  total,  i  tchisive  of  "  works  cost  " 
-Ivl  pui-  lUliU  Add  "works  cost  '  •>0'70U.  x  1 J  (on  account  of 
diversity  factor) -say,  o  wML  per  nnit.  Total  ooet,  exelnsiw  of 
depreciation =2' 41  por  nnit. 

19io  nbora  u  for  the  case  of  a  consumption  of  U8  vnitaper herae* 
power  inatidlod  per  quarter,  corrcspootung  to  an  aTerage  of  One* 
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fonrth  of  the  hone-power  Lostalled  during  tlie  nine  working  boursi  of 
fheiby;  aflganBdit  gmatly  above  the  ave»^  in  uiAnnfoctnring 
toWM  in  MiM  MM  even  mIow  it.  The  author  would  wiggest  for 
iDtamittaBl  OMM  a  tdM^psbHtdoaaM-fourtliof  thaliont-powor 
during  the  ham  of  nmnmg,  widi  MbBtanlial  4ueoanta  Moording 
to  the  number  of  units  eoneuinod  per  tgtutrtor  per  hoai 
inatalled.  It  must  b«  borne  in  niind  that  wiiore  power  n 
khnagh  lab-atatioiu  It  cannot  bo  done  at  the  above  figures. 

"  Nmt-int«reii-paiiinff "  Motor  LomL—li  would  Mem  to  be 
impmnble  in  ordinary  electric  lighting  .4tatioiii>  worked  under 
niunicipaJ  conditions  {i.e..  limited  in  bv  tlio  *\t«  of  tlie  town 
whoM.-  )iced«  tliey  nupiilv)  In  ijtTi  r  tlii'  supply  of  powur  during  the 
iluv  tiui'  ni  tatOH  lielow  lil.  jx  r  iiiiil  uii  ii  stiiiml  tiiiiuicial  bsaig, 
t  xcipt  subject  li>  cerlaiii  n  strii  tiuim.  li*  iVri  int;  to  thf  iiiotoi'> 
typitiiil  nnilc-r  i-l;i.s.si7i  I  iijui  '2.  it  will  Iw  «cni  that,  froiii 
interest  char;,'iK.  tlic  rt  spectiu  ciists  would  Ik>  ouh  (i  NiNl.  aii.i  1  'itl. 
per  unit.  If  an  iloctiic  light  htntion  «<  rc  to  start  cbitrpiig  nitcs 
aa  low  UB  tbe«o,  the  regiihuion  muouiUh  lur  iiitorvsl  niiJ  sinking 


'J*T>T^'"1   •  •      !  \  d 

•  U^M   j.Hpiili         I  I  '  !      BIS  ««*««.■■•  •«  f 
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FWa  Ij  HHmtii  II  «)!(  '.> Motor  I^d  Limit  iiu(io»i'<l  tiy  Ihiy  Fr>>r«  on 
•  ■lNdb^gramllg  LigblinK  Uwd  conibiiird  with  a  niiidljr-powing  Motor 
ImmI,  anr  S  ]«■». 

I\ind  and  the  tisiial  "net  prulita"  would  ntill  bo  maiiuuituvl  for 
the  first  four  or  live  or  more  years,  and  a  tine  motor  btlsiuu  -s  would 
ti(  built  .\lt<  r  ihii  fourth  or  fifth  yi'ar,  however  -  the  m  tuiil  tiuit 
depeniUng  on  ihi;  iioriuul  rale  of  growth  of  the  lighting  buf-lni-'i  it 
would  be  found  tliut  "  exlcnriona  "  in  plant  and  maius  Ik  -jh  t.  b. 
required  very  rapidly,  and  the  price  for  motive  power  wnuhl  thi  n 
bkv*  to  Im  niamL  IIm  wIk  woim  to  to  be  found,  it  Meim*  to  the 
antlior,  in  offuing  tbtM  mIm  mbiMt  to  aueb  •timdationa  aa  shall 
pMMcct  the  Bcbene  from  iiiisoiiihIium.  &My  tho  aUjmk- 

tion  to  be  mado  to  Hhot  the  eaunmor  tbaO  enior  taMo  on  agtMnMnt 
with  the  supply  company,  or  the  eorpontion,  to  take  no  current  for 
moiive  power  purpoHea  between  certain  honn  during  the  winUT 
montlt^,  in  return  for  theBe  extremely  low  rates,  subject  to  the 
iK-nulty  of  being  put  on  a  two-rate  meter  combined  with  a  time- 
switch  in  the  event  of  the  olTeuoo  btniig  penriateil  in.  The  (HHupany's 
or  corpnrfttion'n  insju  ftor  to  hrno  thi'  rv.'ht  to  enter  prciuiseti  with- 
out notice  (as  he  lias  now)  fur  purpo8vs  of  asoertaining  oompUance 


with  coiuUtion».  The  hours  at  which  cun-ent  would  bv  cut  oil 
would  be  as  follow*  :— September,  6:80  p.m.  ;  Oi-tol>er,  4:H0  p.m,; 
Novomber,  3  30  p.m.;  l)ecemb«r,  S  p.m.;  .lanuary,  a:HU  pjn.; 
Fabnuti7,4J0  nju.;  MoMh.  SiSO  p.in.  It  may  bo  Mid  thnt  ndi 
conditions  will  deter  obj-obo  from  taking  vumkA  far  autan.  There 
aw  two  ob%-ioiu  answers  to  this — via.,  (1)  that  if  thto  la  aOt  theioMD 
at  hiaat  be  no  risk,  in  offering  these  oonmtioas,  of  dio  atation  being 
swamped  with  a  motor  load  which  might  exceed  even  its  "midday" 
ei\p.Hcily  ;  i'2l  the  stAtion  must,  at  least,  better  its  present  motor 
loud,  for  it  i«  iiiconcciv  iiliie  tb  it.  in  iiuy  indu-ilrial  town  of  inodwwta 

•^i.'i  .  tll.'iv  ,)i,ill  iinl  b<   cvDisKliiiVs  wli.v  l  uiibl  iitinnl  tO  hoVe 

then' {H.nvcr  cut  ulV  nt  i  crtnin  iioiir- in  the  wiiilcr.  I'liribor,  !f  the 
rumour  u-s  Ui  the  surctivs  of  llio  >toutreul  SuppU  bu-iiiie--s  lux  liiveii 
in  /7ii  l-'A,  \  li  intm  for  ^i  ptcnibi  r  ;iO.  I'.HMl,  is  1.0  be  trusted  lUlJ  the 
nvithor  kno\vs  lui  reaiH>n  why  it  should  not — a  sale  of  Hi>,(X)0,Utk) 
units  iuiiiUiill.\,  ni».>itly  fur  motive  power,  in  a  town  whose  popu- 
lation is  only  some  'i-'Ki.tJOt)  to  :IOO,QOO«  hM  boon  boilt  ap  daziiwtlu 
last  few  ycani.  in  grout  port,  on  thiM  v«fy  li&as.  I9  tbe  aida  of 
this  tlia  S/MOiOOO  nnita  aoU  at  Bndftwd  in  IMS— a  town  of  oqval 
population— ahiinka  into  luaignifiMDw. 

£tm«(  0/  Sltttiott  Pliint  Dcprniicnt  on  Day  i^o<;».— This  raisw 
a  queslioo  on  the  other  side :  "  If  the  development  is  likel)- 10  ba  m 
rapid,  what  to  to  pntaattha  lighting  kMd  (torn  astinslkia  in  thaawBt 
of  a  day  fogf  "  TUa (Hfllealty  to  not  so  aorily  mat,  bota  rahtaiMN 
to  Fig.  1  snows  that,  where  the  lighting  load  tlndergoes  steady  devc- 
loputent  year  by  year — it)  per  cent.  U  hure  assumed— and  the  motor 
loadatartaftom  amall  beginningafM  in  thaTaatmajaritiy  ofligbtiaE 
xtatiaiia  a*  tho  pnaaot  time^  it  lakaaMvanl  yaanflir  the  motor  bad 


3jm 


1.10*1 
I 


Fia.fi.— 1 


diowing  Nlaiife  Work-s  Costa  par  Unit  tat  (Day) 

Motor  Load  and  for  Lifs-htinft  Ivoad. 


10  oxerliike  the  lit;lilinj;  lond  t<i  such  an  e\irnl  a«  to  imivril  ihi 
li{;htin<<  in  the  e'.  rut  of  a  iliiy  (ii<;.  The  author  (l'«'S  not  ^p^-Hl.  -il 
random  wlieu  he  ^tiit<>s  that  in  most  Urge  towns,  except  perhaps 
Ixindon  and  one  or  two  i.thers,  it  will  lx>  found  that  the  worst  da|]rfoK 
never  gi\  es  u  deninml.  for  lit;hting  alone,  greul**r  than  tX)  per  OOBt.  of 
till'  wor-il  •■  ]»  mI<  "  of  the  following  December.  In  Fig.  1  this  to 
taken  rt»  a  biuis,  ftiul  il  is  (bund  that  l.TOOkw.  of  motor  load,  repre- 
euting  ahoBt  fUWOiflOO  nUa  par  annnni,  aaa  be  added  to  the 
output  of  a  alnoim  lAnw  initial  "peall  **  to  onfy  l,80Qltw.,  befors 
the  Ihnit  of  the  o^adfy  ot  the  plant  to  deal  with  a  da^  log  i* 
reached.  This  aaannM  a  60  per  eent.  motor  load  devdopnent 
ai>nu»llv  for  five  vears — very  nearly  equal  to  the  magniAcent 
rc<iilt>i  obtftin<  d  at'Bradford  between  1896  and  1901.  If  »uch  an 
extrciacly  rapid  motor  load  should  not  be  realised,  owin>;  to  the 
restrictive  conditions,  the  period  of  development  Will  be  loiip  i 
before  the  htnit  is  reached,  and  the  limit  itself  will  also  be 
)viised  in  consequence.  Fis;.  '2  mIiO'a-,  i)-..-  muui  principle  ;»p|>lipd  to 
■I  li*;!aiug  load  which  refuwH  to  be  ib  i  eloped,  llure  the  limit  is 
i  i  iu'beil  in  (oiir  vrai  n,  f<i!  •):■'  h  iMu;  rate  of  motor  load  development 
MS  before.  The  annual  motor  nuits  thus  ikdded  are  in  this  COM  QsJjy 
.S,360.000.  and  the  kilowatts  arc  1,060.  Bnt  most  engineen-wU 
concede  that  a  10  per  cent,  annual  growth  in  Ihe  lighting  demand 
alone  is  not  at  all  an  exagigMnated  oMiuHtte  of  JKobabilities.  Hence 
we  may  reckon  upon  the  51  mflUoo  unite  of  Fig.  1 ;  for  the  rale  of 
growth  of  the  motor  loau  is  certainly  not  imder-eetimated.  but 
probably  the  reverse. 

Talcing  all  thin-~'s  into  rnusidcriition,  the  author  feels  safe  in 
suggesting  that  ihr  risl<  in  .  iti  iir.^;  to  consumers  their  power  free 
of  int»'reBt  rhari,'es,  but  subject  to  tlie  "  excepted  hours  "  condition 

is  a  MTV  "liu'lit  <uie,  even 

wbe(tothoretonotnwtionlQad,aiid  it  toatOI 

le^ts  where  there  is. 
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Su^jMtionfor  meeiing  Conmtner*  who  ohjetl  to  ih»  "  Euetflmt- 
Hour  "  Conditions.  -  In  ihoM  camjs  i  a  which  it  i»  bnpontiTe  to  eon- 
■Oineni  to  have  the  supply  at  all  hours,  it  would  seem  practiMUe  to 

offer  some  such  iirrai'Ki  lucnt  im  ihf  follow  in;;  :  — CotipW  to  thooon- 
»mii>'i'\  luot'ir  wciiM  in:  n  ^iijull  tlyiiiinio  uf  \i  r\  lnw  vohu^'r,  ^hoilt- 
wound  and  i-niiiu  I'tcd  up  witli,  mhv.  half  a-ilo/<'n  <ir  ii  diizi  n  evil*  of 
moderate  si.:  1'.  I'urinf^  tlu'  li.iy  thr  luotcir,  whii'li  WiMiliI  iiurtiiiillN 
bo  working       w»V,  onu  liaJf  iv  .in<-  finirtli  c  f  itK  full  iiowrr,  couM 
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waa  OB.  Thfe  would  relieve  the  ^mtnUag 
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on  acconnt  of  Um  fiakt  for  thoae  conmnMrB  who  had 
the  amogeuient  installea ;  and  wonU,  to  that  extent,  extend 
the  motor  load  drvelopment  limit  of  the  station  indetiniteW. 
The  special  ilynaino,  tliri  hnltiTy,  and  necessaries,  oould  be  oaailjr 
inatalled  and  nioiiiUtiaod  frixj  of  charge  b>  the  company  or  ()io 
corporatiun.  Tliu  ntahor  eatiuiates  that  omIv  mjuks  0 'i.'>il.  to  0'3cl. 
would  be  iiucesaiury  to  be  charged  additionAl  on  I'&cti  iinii  Kild,  tu 
pay  for  and  njoinlnin  tlift  ilyiieiiiio  and 
battery,  in  the  ca«w  of  a  5  H.r.  motor 
worktOfE  on  the  avera^ie  at  half  its 
rated  load.  If  the  oonmuuer  bou^t 
hitt  own  battarj  and  dynamo,  the  main- 
Unanoa  atlhe  Imttaiy  woaU  only  eoat 
liiiaabMtO-oed.permiit.  Thcbrtleqr 
fbr  ft  5  RtP.  tuotor  wonid  occupy  a  floor 
•pace  MO  in^ater  than  is  usnally  occu- 
pied  by  a  bicycle,  and  should  be  eoaily 
BccoiiimoJutod  ill  the  bawmont  of  a 
b'ul'imu'.  ihi,i  BUi;;;t'iitio]i  has  tbu 
advantage'  nvcr  wh.it  unulil.  iil  (iint 

sight.  li)    !)•■    ihl'  IlilMl/IH 

course  ivi/.,  Ui  put  tht-  lmUi  r\  lU  ibo 
centra)  atation),  in  that  any  battery 
put  <}owu  at  the  atation  would  not 
mm  tht  BMiiw  fmn  having  to  bo 
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-DIagnHii  itiowtng  Motor  Load  Limit  fanpoied  by  Day  Fogt  on  a  ela^tiiated  Llghtinii  leod, 

cpmbinpd  nitha  rapidiv  grQwiD^'  M  .'  a  if'.rr  I  M  ir;. 
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ii    j;i'l.iii',f  l'[.>poTliun»  (in  Mi<I.HUiiiuiet  i  ul  a  rapidly  growing tlotor  IiOMi Mid 
a  btcadily  gron  iitg  Lightin);  I«im),  alter  .'>  yeuro 
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4.-- Diagram  ihowiiig  Kelative  1 
Leadtador 


SMidsiimmer}  of  a  mpidiy-gtowiuK  Motor 
L«od,aner47gan. 


aparij  |-. 
Ihc  tiiiiv 


.•[■  U.  ill 


■f . 


iimrkLiI  "  Moluis  ii 
coal  for  !ii\  luoiithi^. 
arc   as    1    to  r7>'>, 


,1' ii;.  ii.iiiin      •  'i-ii>;l' the  cell-- lit  ,i  lu'.v  A:- 
i:  \K  ik        lin  I',  lu  iir.  I  tili.c  switch  in  tlie  uUO-\uU 
luutoi-  circuit  wuiilil  llrst  iii-<cii   r.  •  i-.t  li  •  r  into  the  field  of  the 
ilynaiiio  :  tli<>ii,  iw<  llii-  lotUr  l>c);i>ii  to  uri  hh  iiu>(ori  driven  from  tlio 

eoUa,  tile  awiteh  would  op^thi|(oiiiMUl^tli»M)l^«!e)tiii^^  _ 

eloae  again  tUl,  aay,  Spjn.  It  would  alio  bo  pnotttaUe  to  arrange  |  we  ahonld  be  ioatificd  iti  efaarsiiiK  only  0-5Td.  per  unit  for  the 
the  tfaoovOWlteb  to  m  eootnilled > bg^  emrent  tntvcrKiim  l^nnpa  \  oomplcte  *■  work»  cost"  of  the  im^tor  load.  It  ol'  couvm. 
whiah-mn^Mitahi  to  be  lighted  dsfiag  a  fog' peak .  mi  limi  plain  tliui  iln'  nUuixo  nivn^  ui  the  two  fi;^ircs  dopmd  v<  ry 
tho'  IO>iMl'  motor  waa  Connected  tmin  Ae  nwins  while  |th»j  gfeittly— in  fAcl.  If  wc  tnke  repairs,  wagm,  ami  oil  nit  coiisUuil 


\y  rktCattta  tteum 

**If9tt-inl«rti>t  I'liyi'i'j"  Motor Load.-^ 
Hitherto  in  this  Taper  it  hax  been 
aseunied  that  it  waa  comet  to  charge 
the  motor  load  with  the  full  present 
value  of  the  "  Works  C^iat."  Such  a 
course,  however,  the  author  believes  to 
be  quite  iiiinece^Karv.  The  cliarge  on 
account  of  w  agi  siimvlie  iilnioit  entirfly 
dropp<-d — liiHV,  lit  ftJiv  inti',  Im-  snfi-Iy 
reduce*!  to,  my,  quite  25  per  cent.  i.>f 
Its  present  ro«t  in  any  station  ulNnt 
to  lualio  the  change  in  ita  policy.  This 
item,  in  atations  of  aboot  fl/MMitw. 
eapacity,  is  frequently  of  the  otdar  of 
O-Sd.  per  tmit,  eepeciiilly  where  than  b 
no  traction  load.  This  tui^ht  be  redooed 
to  0-O.^d.  per  unit.  The  item  of  repairs 
Mr.  Artiiur  \Vri;^ht  i»*yc  The  El,:: 
tririiin,  Ueceniber  '27,  HWli  cousidi  rH 
is  capable  of  division  into  "  pro- 
iliiotion  "  mid  •'  prepunitioii  "  duirj;;,  * 
ill  tlu'  r.itii)  of  1  to  ll  III  the  ciow 
of  UHnhluu.  I.ct  iii>  be  fonlfiu  to 
tiiki'  Ik  rittiii  of  1  ti<  2  iL->  briii^ 
safer.  A  figure  firequently  obtained 
far  thia  item  la  04d.  por  unit; 
let  tts  than  take  0-UML  per  unit.  Oil 
and  stores  wo  may  put  at  O-OSd.  par 
unit.  We  now  cumu  to  thu  coal  UU. 
Mr«  Ai^nr  Wrisht,  in  his  very  inter- 
eating  and  valuable  Paper  read  before 
thia  iRHtilutioii  in  1901,  representb  the 
monthly  i-iwl!,  plultcil  ii:,Mlii,^t  wiks  by 
u  diagruiii  ( I' I'.;,  .'n.  wliich  I  liuvo  iiuhIi' 
lied  lo  lUiiillier  stutiiiu,  mid  in 

which  yuii  wlU  liiid  brucketcil  » 
iiiuailily  sum  reprt>eiiiiiig  the  avcnice 
"production  cost"  for  coal  alone  ob. 
tained  on  Mr.  Wright's  qratanii  fur  an 
average  month's  output. 

Suppose  now  that  the  station  wora 
to  take  up  u  motor  load  of  an  avorago 
UUiiiber  of  units  moullily  C4|ual  to  mi 
avomitu  iiiontli's  lighting  output;  wo 
call  then  ilniw  :i  line  parallel  lo  tliu 
upper  liiiiiiidarv  <if  the  >lia},'i',iiii  iiiiil  at  . 
a  iieii;lil  hIiom'  it  eiiii!v;ili  iit  t  i  tlie 
nvera.i,'.:  in.vntlily  en>l  uf  ■■  prii>iiirliMii. 
;ind  the  aiea  thiK  a.ided  (Niiaileil  iiiiil 
•!>  represent   the  lulililiooal  total 

Now   ihe  relative  urciu  of  tlicMi  ligurea 
and   each   eoroaponda  with  an  equal 
nniiiber  n(  unitn  generated ;  henen  the  coata  per  unit  are  in  the 
ratipi  and  if  tha  ligiuiiig  cooit  ha<l  averaged  IJ.  per  unit 
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vidiies.  an  huii  been  done  in  tliin  diagram,  lliev  will  depend  rn/ir''/// 
— on  tlio  "stand-bv"  loi>sp<<  nf  ihr-  flt.itutn  ;  ninl  in  a  sf^tion,  ffir 
rxuniplo,  tluil  haa  a  traction  Ir^ui  ilu  luotur  Lt.>_-.t  ssouM  bt  ir  a 
larger  proportinn  to  tin-  » vii  1 4  -  r.i^l.  TJiti  iiia>;ii4Ui  i*,  liuw- 
cver,  givtn  to  illiiittrsiii  iln  jniNciph.  jui  I  muKt  not  be  taken  as 
rrproKAiitativt-  uiileM  Tur  a  wtittion  thai  hiw  tiotbiiig  but  a  lighting 
loail.  Am  indicnliHl  above,  it  will  be  seen  that  if  the  iteinH  for  wages. 
r«pun  and  oil  be  otuittml  from  the  sbove  diagriun,  tlio  actual  ■ulu 
bMwkated  ranuing  true  for  tiie  coal  akme  for  the  luotor  loadt  <uui 
iIm  ntio  betwMD  tb»  andjlhe  average  total  eoet  for  rotil  would,  in 
the  castf  taken,  be  as  1  1-5.  Ilence,  if  the  Btation  haii|buen  coiitinf; 
0'45d.  per  tmit  for  coal  with  the  lighting;  load  alone,  we  could  a»<>('8it 
the  coal  item  at  O'Hd.  for  the  motor  load.  This  the  author  ooniiuerit 
the  better  way  of  estimating  this  item.  Summing  up  the  items 
for  the  works  cost  wo  thus  have  :  Wages— (MJ-Vl.,  rppstirs  ^tVlfhl.,  oil 
and  Btores  =  O-OSd.,  coal  -O  iid. ;  total  unrks  lust  D  .VI.  .\<\i\  to 
th!<i.  for  the  leas  fnvonrnhlp  pIm^  of  .  i!ii-iiui«;i",  m  ioUows : — nrtin! 
I \p<  iiacs  =(V10d.,  ratr  s,  r<  ii:.  t:ikv.i  I*  (l.,it„  net  profit  (Hfid.  ;  .nul 
we  have :  Total  charge  to  tuuii  iuWrtst  paying)  ooa»uiuer»0'^il. 
■t-O'aU.— (raOd.  pw  unit. 

(r</  coatiuued,) 


A  IIV  METHOD  OF  C0HPBN8ATING  AID  OOH- 
POUNDIHQ  ALTIRNATORB.* 


Th«  lullowlim  is  a  dt-»er(plion  ol  liiL'  niitlinra  nuiipciiMaiiig 
lii>-lliod,  in  which  (he  lield  i'\citatioii  is  maiiilaiiitd  ciiiiiiliiiit  and  in 
which  u»c  U  madu  of  iho  lU'iimtun  reaction  to  Ktrcngthrn  tl»'  i<»M 
unload.  The  llluhtration  xlno, -i  rlu  iirnuigenieut  of  lin  •■mnl.r 
field  circuit.  J'^aeli  ptile  cniuniiiH  »l  at  Icavt  (uu  pnri .i  t.uiin  ut'  <i 
IHUt  and  an  unaatiiratol  part.  The  lirvt  is  U' ut 'I  u  ili  .i  iu;t|; 
netieing  coil,  and  ther^i  iun\  or  may  not  bu  another  uiagnetuing 
coil  pUeed  amiuid  the  wh<Mi»  polt,  Thia  aecoad  windiiig  umy  be 
noccaaary  for  var>ing  tho  normal  voltage  of  the  maafame.  Tbe 
bcoad  |iue  is  very  highly  aatttratvd  in  the  recioR  laitrfced  with 
■haded  liuee,  whilo  the  narrow  pole  on  the  ri^t  ia  niiHtanitcd, 
and  at  no  load  is  uu magnetised.  The  field  rotalesi  ooniilcr- 
clockwise,  and  it^  the  pole  depicted  in  the  tigiire  is  a  Si>nth  pole, 
it  gives  rise  tn  nn  K.M  F.  in  thr  rnii'liicliorit  above  it,  which  is  in 
the  sense  in  in  I'Lil  in  in-  in--.  -,  tlml  is  to  SHv,  awav  from  the 
observer.  Aii^  curteul  in  tin  urmjUnro  which  is  ill  pVinsc  or 
nearly  in  phase  with  t)ji>  I  .,\t.r.  uill  tend  to  dcui  i;;in 
tbe  ialurated  part  o(  the  pole  and  uiagneliae  the  imsuturated 
pwt  IIm  fln  fimu  iht  ntnnMd  fui  wmMt  faa  ehufed  to 


Ma.  v.  Wuttt'a  IhmM  or  CoMraciiBnni  imtatkimM. 


»ny  great  extent,  white  the  liiiwituriitf d  part  Ix-coiMes  hir-hly 
iiuigneliBcd  In  ,innaturfi  reaction  and  inorni'.os  the  K.M.K.  of  tlie 
armature.  Tlie  Hriti-,li  Weslinghoubi  (  iiiii  in  ,  fiave  thoroughly 
te&lud  tlui>  type  of  machiue,  aud  in  all  cai^,»  whore  the  powor- 
ttaut  IS  Mt  lOWW  tlMB  tfam  find  it  possible  to  make  u 
tnacfaiiM  buU  i|a  vottas*  w  mtd  U>  full  load.  In  the  great 
nuqorily  ci  caaea  in  wkidi  altBm»t«-cnmut  gaueratan  ara  OMd.  the 
fMiwer-faetor  ia  lijgber  tbaa  Oi»,  to  cbat  a  eoaipoand  altemikior 
without  coinmutjitoi'  or  any  compjieatilHM  eaa  t«  aopplicd.  The 
armature,  m  mcreiwing  the  E.M.P^  it  imtantaiMVa*  id  its  action. 
In  cases  where  tbe  power-factor  ranges  between  O'D  and  DM. 
as  in  a  gi'eat  number  of  lighting  stations,  con*idcrablc  ovcr- 
ri>iiipoundnig  c;Ui  l>e  giMiauteed.  The  following  are  the  lehulls  of 
a  I.  i  inadr  on  i>  l.'iOkw.  three  ph.iM:  genemlor,  ll.>  to  HO  \v\\m. 
•i:<  |M-nfd-,  .ViJ  |«r  (uiu.    The  frcn.ratt.r  wai  li<hfil  to 

»  ohuiil  wound  dir<(  I  current  njotnr,  dn<l  luailed  on  ji  rack  of 
inm  flrlit  (power  lactol  Of»V>.  With  '.Jx  ainptrtri  in  the  nwin  lidd 
eo4l*.  and  un  aoneat  in  the  auxiliary  field,  ilic  voliaue  wa.-«  416  at 
no  load.  On  throwing  on  a  load  of  lOOkw..  and  correcting  the 
speed,  the  \  oluye^  ro^*f  in  II  '  x<jlt«.  fthowmg  a  conipoundins;  of 
•  From  a  Paper  oo  '  t  jiupentated  Ailecoate  correot  Umuratort."  bv 
at  Um  InaMtMlm  a(  BIcclrkal  EoginNn; 


«  percent,  between  no  load  luul  hill  load.  ih.  .Uiitlnv  i>wt  Vm 
itntn  fii'M  current  was  diminished  p»nd  the  M'lingr  linni;;lii  up 
till  iiu\iliiu  >  lield  wiixling.  The  ri^u  in  v:i)i  lu;,  l.i  i.l  « ii>  nut  ■■> 
great  as  before.  By  fixin;:  the  r-ii  n  iil  in  tijc  two  wiMrlinj:"  u'.  it 
suitable  figure,  it  waa  founil  r.os-iiM'j  to  umk<-  the  tuachir.i/  lioM  its 
voltage  exactly  between  no  km'i  and  fuU  load.  The  generator  was 
then  loaded  on  lOMcw.  rotary  converlar  throogh  transfoftnatta.  Tha 
rotary  ran  well  in  parnUel.  loaded  and  wloaded,  at  power-fiMltn 
varying  between  unity  and  01.  The  syiicbmoiainR  current  cotild  be 


redueM  to  a  vahie  too  aniall  to  reiid  nponthviaatmments  by  adjust* 
ing  the  field  of  tba  iMaij'.  When  too  Totar>'  was  loaded  ao  as  to 
produce  full  load  in  the  generator  with  nnity  power- factor,  a  rite  in 
voltage  of  10  per  cent,  was  obtained  between  no  load  aiid  fiill  load. 
At  a  power-factor  of  0-87  the  voltage  was  maintained  coiMtaiit  at 
ttll  Itiail-!.  The  dr«ivViiu*k  tn  thii  method  of  comp-nnnlinpr  i-<  1'ist  an 
the  pu'.vi-i  fiu-tor  il(cri-m,i  ^.  tin  !iiiigneti»ing  elTfct  of  tin;  unuali.ri; 

■Ircri  a---i  H,  Ijiit  this  olijr-i-riiMi  is  not  so  seriou-  ii.-  ini;:lit  nl 
tir-t  1,1-  su]i;iuM-il.  I'nr  iii  :!<<■  miij : n  ity  ol  oases  the  gKiirriit.ir  is  c'vr". 
iiig  itU  liay  tile  gruiitt  r  paj-tof  lU  iion-indnctive  load.  Taie  the  case, 
fur  instance,  of  a  station  supplying  principally  incandescent  lan^i* 
.^11  day  the  geueratur  has  to  supply  the  magnetising  corrent  t» 
transformm,  and  whaa  tha  load  eotnea  on  auddenly  in  tbe  evening 
the  power<fit«t«r  toeiaaaiu,  an  that  a  gtneraior  of  the  type  described 
would  have  encUy  the  right  kind  of  ragulntion.  Similarly,  where 
a  generator  ia  loaded  with  induction  motor*  running  light,  a  load 
i>u  the  niolur  iucreasea  the  power  factor,  and  again  thv  generator 
behaves  Well.  In  ciu<«»  whiTe  !>udil<  ii  anil  large  draiights  of  povfr 
at  low  powcr-tuclor  are  ri  ijuire'l,  litis  type  of  geiicrnter  nould  im>I 
Ik-  suitable. 

It  may  appear  at  lir-il  ^ight  that  a  geiioralor  with  a  lieM  niagut 
ijicd  an  show  n  iii  the  ilUistrnliun  would  not  have  a  good  E.M.K. 
wave  form.  It  ha-t  been  found  that  by  proper  de^tign  the  wave  fonii 
at  full  loatl  can  Im^  made  to  approximate  ^■ery  cloudy  a  sine  wave  ; 
in  fact,  luore  clostly  than  the  wave  form  of  the  old  hiiuple  typu 
genaralor.  At  m  k»d  the  wm  (»•  ■>!  will  not  depart  much  fnui 
the  traa  ii&e  wava,  hit  wiN  have  a  tlightly  puaked  fonu— the  fonu, 
in  Cact,wlilA  kasbiMn  lound  to  Im  movt  eoooumieal  with  tiamlbniiim 
woriciag  OB  loadt. 


The  gantlrami  wbo  took  part  in  the  discnssion  wliicli  fi.>Uu\»ed 
the  Taper  were  Mesere.  Twite  (ehiiirnian).  Andrews,  t  owbrotigli. 
Firth,  lir.  lthudc«  and  Hr.  liownian.  On  the  whole,  the  author'.* 
views  and  conclusions  were  agreed  to,  although  thf  mnttv  ti.;i"i'>id 
part  of  the  Taper  had  apparently  been  digextod  l  .v  n  f.  .v  .n:.. 
Mr.  I'owbrough  thought  tlml  the  Bimpio  form  of  nil,  j  a;.!'  r.  vulli 
hand  regulation,  would  hv  found  more  salis(actor>  tli.m  uiy  oftho 
automatic  devii-esi  de.srriUid.  Uuih  l>r.  liliu<les  and  l>r.  iiava 
were  of  the  opinion  that  all  iiiethudji  of  regulation  wilich  l 
of  unidirectiuniU  cun't'ul«  were  wrung  aud  that  butter  result*  i 
b«  obtained  if  tlio  jna||ODtio  llax  of  the  fioUa  wan  dinetir 
Intlnenced  by  thO  r"  "  *- 


THB  BRADFORD  BBBAKOOVR. 

The  electrical  utlvisor  to  the  Board  ol  'i'ju  ic  li.i-  to.! 
follows  with  reganl  to  the  recent  breakdown  .i'  llr.uitUn]  — 

The  Iirrakdi.'.v!!  nf  fittctric  fsbks  st  Brndfor'-I  on  ili.  -^ih  uU  taas  been 
KO  full;,  (li-scrii.eii  bv  the  r' (;.3r!  of  the  or:i,'ii-.e<'r  thul  iiu  farther  inqiiirT 
appears  to  be  necessary.  The  breakdown  waa  not  accompanied  by  aojT 
injui7  to  the  pubUe,  tbowh  two  etnplojn^ol  thaelastriaaldepaniMntM* 
ihghtly  hurt ;  bat  tUk  of  attioas  injuiy  «ai  Involved. 

The  chitt  caoMa  tWaat  to  have  bain 

1.  Tbe  lead  ahaalhaof  theoaHacarawitalaetrkalljotntinnMianiM 

the  joint  boxes. 

•J.  Leakage  currents  lui m  hi .  n  nil  .'.vf  d  in  p  ,  .  and  appear  to  have bHa 
nnd•tI^eted,  or,  if  detected,  they  had  not  been  localised  ur  rvtuoved. 
.i.  No  (uses  had  haoB  yravided. 

4.  No  arrangaBMnt  MM  bem  made  for  pievenllng  an  eztensiva atq^ 

page  of  supply 

liegulatioD  H  11  f  li.c  t-eneial  rtvuiations  pio%ide3  that  ••  tin-  leal*,}* 
current  shall  not  undei  uny  c-  n-Lt.un-  i'\cecd  oii'.  ttaoasaudtb  part  »l  UK 
iniiximum  supply  curn  nt  :  .mil  .i;itiilili'  i:ii';4n'<  i^hall  bs  provided  for  tb( 
imiiiediale  indicjilioD  and  lo.  aaiatioii  of  IciikA^jc.  Kvory  leakage  shall  b* 
remsdied  without  delay. 

"  L*ery  such  circuit  'vIikII  Iw  l«>tcd  (ur  insulation  at  least  once  in  evtry 
week  and  the  undertakers  shall  duly  rr  .oril  th.  kis  :!:   u!  tli-  ic.;tiD»,'S." 

It  appears  that  this  has  been  neglectoii 

liegulation  'i>i  prov  ides  that  "  Where  any  elecuie  line  cro&»<»>.  or  is  is 
roiimity  to,  any  metalUr  subtlam  e.  special  preoantions  ahall  be  lakalbf 
•Vir  iind«riak«r»  against  the  poi-^ibUily  of  any  electrieal  discharge  to  tal 
metallic  stibEtano*  (mntiM  linaorfnmi  any  metal  conduit,  pi|>c  or  cuivt 
encloqnig  tbo  line." 

It  appeo/i^  that  dama^f  was  doif  1"  in'ti  i.  i  niiii?  (li--  Vilton 

a  bridge,  and  to  a  gas  main,  owing  t:  ;.iiluic  t  ji.inijjj-  wiilitiii-  rf^•^iUtion 

Ifagulatioa  TJ  provides  that  "  All  metal  coiiiiuit«,  pi|i«s  or  casfogsoos- 
tainiiig  way  eleelric  line  shall  beclBeiently  connected  with  earth  :.>M 
•hall  be  «o  iointed  and  eonneeted  aorois  all  street  boxes  and  athir 


Digitized  by  Google 


THE  RLECTBlCaAN.  JANUARY  13,  IMS. 


507 


ImhI  llm<ln  Hi  Iht  akUee  should  bar*  bean  bo  jointed  and 

I  reoommenfi  th»l  the  ^yrtem  cf  Jislriliuting  main?  in  BriKlijriT  shuuIJ 
be  aepantcrl  :iUn  n-'linna  ctirresponilin:;  appioxiniatelj  to  dilTcrcnt 
leeden,  kD<i  that  thpsc  m'<  !i<Hi-i  ihauM  be  ijitia-oonniwwyl  oaljr  Uirough 
tul table  oireait  bmikprs  or  Iniu-^i  urrani^oil  m  m  to  b«  faaily  inapected. 

It  to  dMirable  that  tbs  kwitclibuaxd  at  the  work*  ibould  M  amtnged  bo 
that  Ito  cnmat  retoming  Irom  may  ■*  miildle  » irti '  fi  ojcr  ina7  be 
mcaOMd  Md  to  that,  it  Dcoesaarjr,  in  oaae  ot  lealcage,  iLa  ta«d«TS  to  an; 
awlion  or  Histrirt  ot  the  <  iiy  ni&j  be  dk«eoDn««ted  from  the  nain  "  'bw 
b«rt,"  an  J  wav  U  tupfhr,d  Lv  a  separale  ReoeratingMti  laoidtrflwtilia 
l«ika((«  tnaj  be  removed  from  the  mala  "  bos  ban?* 

(Big^ud)  A.P.  TkoitBL 


OORTSIIPORiLRT  BLBCTRICAL  BCIBHOI. 

[Compiled  by  E.  E.  FoURNtKR  u'AifiE.] 

Ci/N'tncimlf  Ferp  DUute  Aeid».—'Ot»  great  Uiliiculty  in 
uUtainiug  att  exact  vdne  for  Um  eqvifilMK  conductintjr  of 
comulct«V  diuodaled  meUM  lite  in  tlw  higeffflNt  of  ia^tiat 

of  the  water  on  the  oonduetiTit^  of  even  strong  acidn  in  Visry 
dilute  solutions.  II.  M.  Goodwin  and  II.  liaskvll  havo,  thcre- 
fihic,  tfsti  il  till'  r.)ui\ alcnt  conductivity  of  tho  hydrogen  ion, 
lis  deterniiuod  Kohliamcli  and  by  Noyes  and  Sanitnet  with 
a  view  to  cleitring  up  the  discrepancy  between  them.  They 
mtMUTOl  the  olettrical  conductivity  at  l^idejj.  of  very  dilute 
(OOOOl  to  0-02  noniiiil  i  Imlrochhinc  and  nitric  acid  solutions, 
mudo  '»v  iwlding  to  a  known  weight  of  water  successive  portion* 
of  II  01  uonicil  acid.  To  eliminate  the  effect  of  the  impurities 
vf  the  water,  two  metliuds  of  coniputution  uf  the  equivalent 
vooduotivity  were  used.  In  )>oUi  of  these  the  aeeamption  is 
involved  that  the  total  effect  of  the  acid  and  impnriliee  on  the 
conductance  of  each  other  is  produced  when  a  relatively  small 
qutntity  ol  acid  ha*  been  aaded  to  the  water.  TIm  experi- 
mania  tbemualvw  farniaJi  avidcnc*  oC  the  oonvctneat  of  thli 
laauupikin.  In  ttio  iint  nietliod  tbo  {aoreMw  of  (Im  eMciOc 
eoodtivtance  over  tbie  iidtia]  value  divided  by  inereaM  oi  eon- 
centratioQ  ii^  regarded  as  tho  equivalent  conductivity  at  the 
higher  concentration.  In  the  second  metho«I,  such  a  quantity, 
constant  ui  cvi.tv  com  cnti  ittion,  i-i  added  to  lUc  ■ili'^ci  v  eil 
V!»lu«!4  of  tlii!  ilic  comluctaiiru  .i^  will  caUKu  tin;  maximuiu 
ill  the  L<|uivalcnt  conductivity  valuL->  i .il-jul  itu.!  therefrom  to 
OLi  iir  ;il  the  lowest  concentration  .it  wdieh  tin-  ti>tB!  ititluence 
<if  lilt:  iK-jil  iiiiil  iiiii>nritie9  on  each  ctln  r  ii:is  Ihm  n  ptixlucod. 
Tho  results  >iri!u  brilliant  cunfirm.ition  uf  Kohlraiisch'a  vulti^H, 
beioig  leu  than  1  per  cent,  lower  than  hi^. 

(OooitwlK  and  BiuuuM.,  fAytfaaa  nmiut,  Owunbar,  ItXM.] 


Tktorg  tf  Mu^Hm.^-V,  Lan.i;cvin  makes  iinotliar  attempt 
to  fomtnlKle  an  eleekon  theory  of  ma|;ncti.Mn,  and  cUns  tfaat 

it  is  possible  with  the  nid  of  ilie  conception  of  the  electron  to 
obtain  the  necessary  distinction  between  parama^iotic  and  dia- 
magnctit:  bodies,  lie  thin  ai  cuiiits  for  the  two  found  by 
r.Curic, which  iropl\  tli^it  fcrlil-j  ferrMiii;v4iictism%:iiic«  inversely 
ab  th>'  iil.'Huliit.'  ;rni]H'i  iilui  wlici  c.ia  iliiitua^'iicl  l-ilii,  cXi  apt  in 
the  i-.iM-i  iif  t-oli.l  li|..iiii,itli,  I,  ti-idly  iiiduiiemitiiit  uf  the  tern- 

j-eiiituri'.     'rti.i  authoi  -.•.iit.'4  flutii  tlie  notion  of  tlii>  iiujlia'iil.ir 

Amimiian  current  represented  by  tho  electron  revolving  about 
the  molecule  in  a  circular  orbit.  The  magnetic  moment  re.'^nlt 
ii^  from  the  varioiu  electrons  revolving  round  the  molecule 
may  ba  zero,  and  that  is  the  nonnal  cuntlition  of  ao-calle<l 
dlainagnetic  b<Mlics.  I!ut  .strictly  speaking,  all  Iti^tlie;;,  etcn 
iron,  am  dianiagnctic,  if  the  cllect  uf  a  magnetic  lieM  iit>on  the 
apeed  of  nvolution  of  individual  oteiatrona  i«  oonaidereii.  For 
OA  inerBaae  of  magnetie  moment  on  tiM  eatnblitihment  of  mu-h 
•  Add  ia  ne^tivo  for  eaeh  elenentw^'  enrrent.  If  (ho  molo- 
onle  la  annpoaed  to  be  Immovablei,  the  work  necemary  for  tbe 
change  of  ma^etic  moment  is  furnished  by  the  electric  licid 
crcatoil  during  the  iwt.ihlishnieiit  of  tho  magnetic  liold.  This 
cloctric  lieM,  t!jc  aiitl.'ii  iimiiit.Lins,  liitfint.i  l'r''.'ii  iiegleitt-il 
in  m:igni"'ti''  tlic.iiy.  In  i  ase;»  vvheiu  tho  cl;:iiigr  of  mni^iiotir 
moment  is  due  to  the  di.sijLicementof  tite  inoiticiile-s  tliumsalvcs, 
the  work  in  furmshcil  to  iho  elementary  currents  by  th*;  kiuctic 
energy  of  llic  luokriilc  oi  ly  tlie  »urrounding  molecides.  The 
impoi  taut  point  is  ihit  the  diaougnetic  [uoperiy  acqoirod  at 
tbe  nooMiit  of  aataUttbing  the  liekl  ia  indaiwndenl  of  tho 


iDolccular  :if,'it.ition,  and  hence  alao  of  the  tcmperattire.  If  the 
resultant  moment  is  not  xero,  the  subatance  po^.sesscs  a  |Mra- 
mogDctism  which  maisks  tho  underlying  diamognetism.  The 
exchangee  of  energy  between  the  molecular  uiagneta  and  the 
oxtemai  magnetic  field  are  made  through  the  interma^ai^  of 
this  diamagneti«m.  This  fact  laada  the  author  to  an  explana* 
tion  of  tbe  law  of  the  variation  of  faoble  pararoagnetiam  in  a 
moniMr  invanely  aa  tha  tam|ientqra,  Tho  ebuge  In  tihe 
period  of  revolntioo  of  the  oleotrOfka  it  what  la  known  as  the 
/eemaii  phcnomeooBj  and  the  generality  of  this  phenomenon 
proves  the  fundamental  diamagnetiiim  of  all  bodies.  The 
'u  liita  wliii  h  roprc-MMit  tlic  .\m|»erian  currents  are  also  Weber's 
diamacnutie  ciicuilfe  of  zvru  resistance,  with  this  diflerence, 
that  the  Hux  across  these  circuits  diyvs  not  remain  constant,  as 
Weber  supposed.  iinleM  the  inertia  of  the  electrons  is  alf^ether 
of  eleetromngnetin  onL;iii.  The  oihit-s  remain  always  the  suiue, 
the  only  cliaitge  iieing  iu  tiie  period  of  revolution,  if  tlie 
inertia  of  the  electrons  is  entirely  electromagnetic,  all  tho  facts 
of  magnetism  and  diamagneti$>m  may  be  accounted  for  by  con- 
sidering the  elementary  currents  as  ordinary  currents  exktaig 
in  rigid  bnt  mobile  eireitita  of  sero  resistance  but  of  cnormoua 
indoetanea,  to  whwh  all  the  ordinary  Uws  of  indiiction  apply. 

fP-  Lasc.e^-ix,  t'ompUf  lUndui,  Ueoember  1901.) 


M'-ltiidur  U'lii/hi  <•/  U>uli»m  J?/iiii«r»rti<«.— Kutherford  and 
lirooks  determined  the  i-ute  of  diffusion  of  the  emanation  of 
radium  into  air  b^  a  method  atnifair  to  that  empbvod  by 
Loechmtdt  in  hie  inveetintiona  on  the  ooelBeiaut  of  faitar- 
(lifniaioa  of  gaaait  and  doduieod  that  the  moIoeuUur  welrikt  liaa 
between  40  and  100.  It  ia  important  (o  know  the  moleeular 
weight  with  greater  accuracy,  and  Waller  ^I.tkowor  lias,  there- 
fore, juist  completeil  a  scries  of  diffusiou  c.xpcnmenti  which 
plaee  the  iiioli'ciilai  weisrlit  ne.-iv  tiio  maximuin  value.  During 
Ute eourso of  his  woik  Cui  ie  ami  n.innc  published  ftoroo  obser- 
vations upon  the  rate  of  liitTusiou  vif  the  eniuiiatioii  fi-oui  radium 
throttgh  fapilliiry  lubes  of  dirt'ereiit  leiii^thN  ind  diontettira,  iwid 
fouiel  for-  the  n .eflicicnt  of  intei.iitfiiaion  bet.woeii  the  emana- 
tion and  air  tho  value  0  1,  which  gives  a  molecular  weight 
corresponding  with  the  lower  limit  given  by  iiutherford  and 
Brooks.  Tbe  author,  however,  thinks  Uiat  (be  value  0*1  ia 
nroltably  somewhat  too  high,  aineeuo  preeantiooa  aeom  to  have 
Men  uken  to  ensure  that  temperature  conditiooawnra  8t«ady. 
In  his  own  experiments,  the  emanation  was  mado  to  diffuse 
throi^b  poroaa  phi(t;%  and  ila  mto  of  diAiaion  oomfarad  with 
that  of  othar  naea  of  kiiowD  moiloenlar  wail^t.  Amouing 
Craham'a  law,  that  the  rate  of  diffuaioo  of  a  ^  ia  invoNolly 
proporUon<tI  to  the  square  root  of  its  density,  it  is  poasible  from 

sut'h  a  Louipai  isou  to  ealculiite  tlic  riioleculiil  weight  of  the 
cmajialloli.  Three  ililleicrit  )'lii:.,'s  weto  ilisod,  iilid  the  Values 
arrived  at  for  the  iiioleeiihn  w  eii^ht  of  nidiiiin  emanation  wore 
!•".  and  DO  respi  etiveiy.  Un  the  assuniplion  that  the 
emanation  i^  a  ui' matoniii-  giis,  it  proliably  occupies  the  vacancy 
iu  tho  {wriodic  table  in  the  tluorino  group  between  Mo  (9(() 
and  Ku  (102).  As  this  is  the  first  vacancy  iu  the  {toriixlic 
table,  it  is  im|iof»ible  to  assign  a  place  to  tbaemonatioii  on  (bu 
assumption  tliat  it  is  polyatomic.  The  anthor's  c.\i>erinienl>i, 
tlicrofore.  coiih'rni  the  view  that  tho  emanation  is  a  luonatoniic 
gas.  lit;  also  determined  the  molecular  weight  of  thorium 
emanation,  and  found  it  to  bo,  if  anything,  alightly  aniallor 
than  that  <A  radium  omanatSan. 

(W.  M*>0*'IW,  rhan»fM«lAU»ga:ine.  .Innimrv.  l»0.'i.] 

Jtirriiwl  (."muhitlinlf  «/  C'cyfrr.— G.  F.  C  Uearle  d«acribM  a 
»implo  apparatoa  for  the  determination  of  thormal  eoodnetivi- 

tics  which  is  suitable  for  an  elementary  couraa>  He  om[iloya 
the  priiicipJc  nf  contiiiuniis  How  calorinictry.   One  end  of  a 

stout  i:(>|ii:.el  l^ai  is  liefitnl  l.y  ble.iia,  ^vllile  tllO  other  is  kept 
cool  by  a  Mreata  of  water  tlo\i'iiii;  thiTiii;^li  a  narrow  copper 
tul>e  sol.lered  to  that  etvl  of  the  bar,  ami  itieaii:^  are  jiro'.iiied 
for  determining  tho  tempf^ruturfN  of  I»o  interiii'-iliate  ]Hiinls 
oil  the  Uii-,  When  in  addition  t<:i  these  tenipi  i  iluro  the 
diderenee  of  temperature  between  tiie  inliowing  ami  tho  out 
flowing  water  and  also  the  mass  of  the  water  flowing  through 
per  second  are  known,  the  i:ondiictivity  ol  the  copp^-r  ia  casfly 
calculated.  Tbe  limit  of  orror  attainable  is  about  i  \>ei  cent., 
and  the  aonroaa  of -orror  are  emaU  oaough  to  be  neglected. 

{O.  F.  a  SuaiA.  nUMopHatt  Vx^xiaf,  Jaanar/ 1,  WS.\ 
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AllLttttrt  rilattrnf  I*  SalicHftiimi,  Adatrttumtnli  and  tiktr  tnitnm 
mmtttri  ta  it  addrimd  /'n'.V/i/r,  "Th»  t  i  .  s;  ;  li  am,"  SaUiiurf- 
tatrt,  fUtt-H.,  Landan.  Cktput amd P.O.  it  itertiitd"  C»/(j6*C<i." 

4U MdUarMttmwimmkwHtM  »Mn$mi  *  Tkb  Editob.  liUm 
ftr  MtrnUm  fa  <*Tn  EuCTBiaAH,"  «r  trnMrnbtf  puttiant,  H  h 
aceaa^amUd  nmrna  and  addriu  tf  tMt  wUtr  as  iwUmei  at  gaai  foM. 
Afa  natiet  will  it  taJun  ef  anaa/autu  caatmunUaHam. 

"  The  EuctBICIAN  "  It  fuilUhtd  retry  Friday  merning  Tkt  Jturmt 
it  an  tall  at  tkt  railwav  iaakttaHi  en   FrUciy   mur-minf,  and  cam  1$ 

aitaintd  »f  all  tfimwtndart ;  ar  dirul  J  ram  tkt  OJUtt  at  aiaat. 
BBliaerlpUoa»B»lBbF-'nBBa>a«Br  SBtompMwi  te"l!MB  BtBCnacwf 
are  as  oadcn—       VbaB.      tlAtr>YBAB.     QDABTBB.1  H0t  km, 
Vami  mgilMII  Ma.  OA.    ...    ISa.  M.     ...     Tt. ««,     In  " 

MlallhlMi ...  aoi.  od.  ...  us.  od.   ...    sa.  oc  JIbi 

„.  CndscteqetaKiadsaaUaapplaMMa.) 


"  Th  k  Klkctbiciaw  "  ajtrt  ixet$ll«tuJ  tuktmt^U  dUmUmu  Mkia 
by  f AT  th*  latfart  atretiUttoB  of  aay  toBttn  BlMMiaal  pB^ir,  BBi 
drealatea  all  orer  th*  World.    Tttii  itatimtnt  it  gumramUid. 

AJvtrtittmtHt  Rales,  iVt  ,  fat-ufardii  en  affU<ati»n  la  tht  PuiUthtr. 

Tr APE  ADVBRTISEtiiN  iHltndtd ffrlkt  currmt  itsut  amtl rtatA  lit  OJUt 
fy  Pirit  Patt  Tknrtday.  RtntnaU  »/  txfirinr  advirtitiwunli  aad 
aJtaraliamt  la  standing  adxurtiitmtnli  if  WidmtUay.  Wru^it 
MllMbimilllt  tf  fir  it  fvit  Wtdntiiay. 

OpmuLAinnoMCRMBNTs,  aoctions,  and  ail  kinds  iftrntajL  Mamtf 
 mutUdnpH%  Pall. Ml  


■uetuoiR  iranT  ii  nn  mm  nwDoiift 

Ones  more  it  ia  our  privilegB  to  present  to  readers  of  2%« 

Flirlnn  in  the  fir>t  of  our  annual  MipiilenicnU  relatiiig  to 
t'lfctiic  hupplji'  ami  liuulioii  umlerUikiiig.-i.  Tliu  iaitvur 
involved  in  tbe  eomiiilation  of  tbefO  stKti»ti<-.4  uml  data  is 
obviously  Teiy  great^  for  it  ia  an  oMential  that  no  pains 
shotiM  be  Bpered  to  enrnre  the  aocnrscy  of  the  Tables,  but 
III)  iitiiiiuiit  of  work  oil  oiir  ]>;»rt  uniiM  i.  iiablo  lis  to  pnnliKt' 
tbis  result  if  it  were  not  for  tlui  vouitusy  of  tiio  ciigineci^  in 
charge  of  tho  various  undertakint^  who  ao  kindly  lend  us 
their  aid  and  to  whom  we  tender  most  hearty  thanks. 
Previous  to  last  year  it  hati  l>oen  our  custom  to  include 
MtutiuiiN  >u]i)il\ iii^;  tntnnvays  ;is  well  nn  li;^li(iiig  in  our  (irsl 
Tabic,  but  the  number  uf  entries  livcamo  «tf  ouuruoiut  that  the 
Table  bad  to  be  divided  into  two,  one  for  Ughthig  only  aad 
the  other  for  lighting  and  tramway*.  This  \oav  the  .same 
plan  liiu-i  Im'cm  inllowcd,  but  another  innovation  iius  liocii  ni.'uli'. 
iu»iiicl\ ,  th'  iiitioduclion  of  a  JMspantte  Table,  iinhnieil  in  tin' 
present  supplement,  giving  particuUre  of  undertokiui^  which 
purehaso  thefr  energy  "  in  bulk  "  from  othcn.  The  number 
'if  siuh  liulk  ■'  stations  is  ia[ii.lly  iin  ic.i-iiiL',  and  in  view  <if 
the  ivcciit  .iclion  uf  the  l.oL'ai  (Mfvciumcnt  Boaixl  in  tho  va«o 
uf  Stourhi'i<I,i:e  an<I  \Vo<k1  tirucii  there  IB  every  probability 
tbAt  this  new  Table  will  be  much  huiger  next  year.  Another 
jioint  worthy  of  note  is  that  the  nnmUer  of  ijencrating 
Btjttiitns  •■in  |.ii>-ri'-.  "  l>  l.'s,  lliat  i.f  j.iFt  vcai,  ;iltlii)n;_'h  this  will 
be  more  than  compensated  before  the  i  iid  of  thoyearby  tlwniuu- 
ber  of  nndertakings  in  wliich  tho  supply  ia  to  be  bought 
"in  hulk"  and  then  rcfuiifil.  It  iseviilont  tijaf,  with  Imt  few 
i  xcqitions,  none  Imt  the  very  .smallest  towns  will  be  without 
electric  light  in  the  near  future,  ami  consulting  engineers  who 
have  specialised  in  the  work  of  ilesigning  electricity  works  have 
now  to  be  seeking  fresh  fields  for  thefr  talents.  It  does  not 
nccftsarily  follow,  Iiuuxm  ui,  tliai  tlu'  electric  light  and  power 
industry  is  declining ,  ^uitc  the  reverse  is  leally  the  case.  The 
actual  conneetiona  to  mains  at  the  end  of  1 904  are  very  far 
in  ad\  ance  -if  those  at  tli'-end  of  l!»0:f.  and  there  is  every  imlioa- 
tioii  that  this  growth  ib  likely  to  eoiitiiiiic  for  very  many  years. 
Bxtsting  stations  are  atldni;:  to  their  generittiiq:'  idaut  in  order 
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to  cope  with  the  ilenuind,  ami  iintoad  of  two  or  thn.ic  smull  now 
Rbitions  being  buill  ll  is  now  recognued  that  great  ecoiKtinitxi  arc 
eircct<Ml  bv  wpplying  fraa  om  very  large  atatjbn.  Thus  thcru  u 
not  tholciutcausofurlanuuitiktion,  but  ami»l«rc;i.foiifor  rejoicing. 
In  this  couuc(-tii>n  wc  ni&y  who  cull  attuntioii  to  tho  buiall  Tabic 
on  the  supplement  ghet>t  uudor  tlie  hL>itdiug,  "  Translt-rred 
Ptoviaioiud  Or«l«s,"  giving  a  liat  of  Proviaionai  Urden  for 
tbe  Mpply  of  eleelrieity  to  manymttller  plMC«»  vhich  have 
been  acqiiifid  liy  f "Mi!i]i.inif 5  r>r  Local  Authorities  aliiMily 
possessing  lar^ti  wmk^  I;  may  also  be  mentioned  tlut,  tlu- 
Boanl  of  Tratle  is  now  f;ir  mistu  itrtivo  thiiu  formerly  in  cailiiifj; 
to  Older  thow  Local  Ai>UHiriu«»  who  have  moral/  acquired 
ProvMonal  Ord«n  in  cnrder  to  rit  on  them  until  itKh  a  time  as 
thcj'  urc  in  ih;-  huindiir  in  l>iiiW  I'luct!  ii  ity  «'i>ik--  I  ho  involves. 
Formerly  these  cases  were  dealt  with  liy  tho  Ikjard  only,  aa  a 
rule,  if  a  Cmnpaiiy  had  been  tiybg  without  avail  to  obtain 

jKiwcr?  to  siipiil}  in  oiio  of  those  districts  :  'lUt  now  tho  fact 
th.*t  11  Lui.,il  Auih'jiity  h:vi  been  holiiuij^  .in  iinduvclopod 
lYovisional  Onlur  for  many  yean  ia  autlicient  rea.son  for  tho 
Board  to  threaten  the  roacieiion  of  th«  Order.  Moreover,  in 
recent  Provieioaal  Ordetv  a  dante  haa  been  inserted  aaldng  it 

incnuibcnl  to  sl;irt  sii|'|»ty  in  the  "  conipnlsory  area  "  within  a 
specifietl  lime.  This  u  ii  wish  precaution  ;  one  <>f  iinr  cnipiiry 
form!!  returned  by  a  »mall  Local  Antliority  ha^  l>een  tillcil  in : 
"Nothing  done  toM  u  U  :;etting  supply,  and  no  intention  of 
doing  so,"  and  ii-  ^i^n.  1  by  the  Town  Clerk. 

The  enormou-i  inrii:;i-e  in  the  numbor  of  conneotionx  to  thy 
eteethcity  works  boon  largely  duo  to  tho  increased  po|ia- 
larity  of  the  eleetric  motor  and  the  low  price  at  which  it  has 
l)ce»  |x>ssif'Ii^  til  -r'll  (  iii'i-^'y  tn  '  Oii^uracra  with  a  hi,i;h  lo^nl 
fuctor.  Thu  u  l  ipiiiiii  of  11  ■' timt:  iiwitch  "  tariff,  in  vvliicb  .tn 
•apecialty  low  t  uiit  i>  "iffered  to  power  consumers  who  .ire 
willhtg  to  be  awit«b«id  olf  during  peak-time,  Ivis  largely  con- 
tributed to  this.  Tho  additioMi  uf  motors  to  .-single  pluuio 
uuin»,  on  the  other  hand,  has  been  diiuppointin^  in  viu  A'  of 
the  advance  Uut  haa  been  made  in  tho  design  of  siitgle-phaae 
moton  daring  the  post  two  years.  It  is  evident  that,  taken  a^ 
a  whole,  thousands  of  hoiMe  power  in  motors  hs^  n  -a  n.n 
nct'led  to  niains  during  the  I'i  nionth:>  jiife't  ehkp:^vJ,  .uitl  wa 
hope  that  nil  efforts  will  be  «pitrud  to  cliou|M;n  the  ^en>;ralion 
and  distnbiilioii  of  iilectriciiy  both  for  lighting  and  {jowcr, 
and  to  bring  forward  devices  wliioh  will  appeal  to  eontnmers 
its  ca|Mble  of  effecting  economy.  Tho  XeniKt  lamp  is  an 
e.welleut  example  of  the  latter,aiiii  a  glance  through  our  Table  I, 
will  dlOW  what  tremondous  headway  it  has  nia>le  in  the  Ia&I 
year  for  atreet  lighting  alone.  In  act'.i.il  jii  iLnice,  tho  intro- 
dnctton  of  a  more  ceonomiciU  consuuiuig  ilovice  docs  not 
diminish  tin-  toUil  amunnt  of  energy  sold,  but  invariably  residts 
in  an  increasa,  for  the  uumbera  oi  new  conaumora  atliactod  by 
the  proepeet  of  greater  eoomomy  by  far  connterTnlaneea  a  alight 
l<>~>  in  iL'ViMiUf  that  may  be  iuenrred  oji  fn-h  tm^iviilnaV 
Beftti«  ihu  iiiUi.iluction  of  thf  Nernst  lamp  those  luteie.sled  Ui 
tho  gas  industry  iisol  very  great  cfforta  lodiaeount  the  advan- 
tages of  electricity  for  lighting  and  power,  and  now  their 
elTorta  are  redoubled  since  the  Nemat  lamp  is  ])roviding  a 
formidable  and  sucix>Mful  tiMil  of  tho  much  viiuntc<l  inr^n- 
desccnt  gaa  maiiLlo  buUi  for  private  and  publie  ligluing.  Thei°e 
were  tho«e  that  predicted  the  superscwion  of  the  arc  by  the 
Neiuat  Uuapa,  but  these  prophecies  are  unfulfillcil ;.  the  arc 
lamp  still  holds  its  ground,  while  the  Nennst  h  gaining  new 
territory.  .\.  an  indication  of  the  l  ontinucil  |)<>pulurity  of  the 
arc  lamp,  it  U  only  necessary  to  call  attculion  to  dovelop- 
maate  witieh  are  tahinK  ptacc  in  lai|^  cities  such  as  Klandiester 
and  Ltr.l^  I;i  rli.'  I  iir.  ;  ]i!acc  it  lun  b..'cn  ■le<  idud  t>i  adojit- 
MX  lightnig  in  aii  liie  pt  im  ipal  trainn.iy  roulw  for  a  radiun 
of  one  mile  from  the  centre  of  the  eity. 
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ButderfiiaptlmUiMB.  BjAirwrnVmau  <t«|nln;  B.O.Taabnsr.) 

I'JOl.  Km 

The  object  of  tho  author  is  to  give  an  account  of  the  theory, 
and  soDirj  inti  i ni.itiiiii  i  i-aceminK  thi/  cn:i'.i!iKtioD  of  steam 
turbines,  iu  a  way  ix>  im  et  both  the  !■  ii  iirements  of  students 
of  tcchnieal  high schooLn  .nn!  i>!  i\u\sr  u  ii.i  have  steam  turbines 
in  their  charge.  Tho  dl>Ji  (  t  the  amln  r  is  most  admirably 
carried  out.  Ho  has  [iimiuv  il  n  lj'j"k  [iili  nf  intei-est  and  full 
of  information,  which  is  arranged  in  ;i  ninniii.  r  very  convenient 
for  reference.  After  a  general  rofci'  inr  to  the  historj'  of 
steam  turbines  and  a  passing  glanco  at  tho  effect  of  thodoveloi»- 
nients  of  the  i^trioal  industries  in  creating  a  demand  for  a 
rotatory  prime  mover,  he  closes  with  a  pioUeui  and  developo 
it  clearly,  the  problem  lieing  to  construct  a  stc:un  turbine 
which  shall  be  an  efficient  heat  engine  and  which  shall  lUli  at 
a  reasonably  low  speed  ao  that  it  «an  bo .  coupled  direetly  to 
an  electric  generator.  Tiiere  are  aevera)  relauvely  low-speed 
turbines  in  the  nuuket  at  the  preaeal  time,  but  they  are  all 
developments  of  two  fundamental  forma,  either  the  lAval  or 
the  l'ai-*ons  turbine. 

If  steam  issues  from  a  boiler  under  a  pressoi.  of  10  atmo- 
spherftH  thtvHiirh  a  jirnpcrly  formed  ii^tzzle  thr  s|(-  (1  .if  thn  jet 
ii  .iKdKl  I.J'HJ  niilii's  ]'iT  second.  If  ihi-  ji'l  is  iilliiwcil  10 
strike  vanes  set  luuud  tiio  [)eriphory  of  n  wheel  it  18  known 
from  the  theory  of  turbine?  that  the  i>eripheral  velocity  mu.st 
Ih»  at  least  one  third  of  the  speed  of  tne  jet  or  better  one-half 
Ihc  of  the  jet,  if  tho  turbine  i*  to  work  cthciently.  Sup- 

posing, therefore,  that  the  turbine  ii;  arranged  to  work  with  a 
peripheral  s])eed  of  from  100  to  50)  niotref  per  tooond,  and  it 
ts  desirod  to  couple  it  directly  to  a  dynamo  naking  1,500 
tuniii  per  minute,  the  dfameter  of  the  turbine  wheel  would 
have  to  bo  ftoni  5  to  6  metres.  Thd making  ol  aucb  a  wheel 
is  not  practicidly  possible  at  the  present  time  De  Laval 
evades  tho  <li(li<'ulty  by  introilucing  gearing  between  a  snmll 
turbine  wheel,  making  in  somo  cases  .'10,000  revs,  per  min., 
and  the  dynamo  shaft,  but  tlie  system  h  i-  not  yet  been 
devcloixjd  Ivyoiid  units  of  ;K»0  li.l".  Thi*  nn '.luHi  i<f  converting 
t(u  energy  of  the  steam  intu  tin-  kirictic  energy  of  tho  jet 
urnl  tlun  re^  on  verting  as  much  a»  jKissiltle  of  the  energy  of  the 
j.  •.  Mill)  nil-.  Ii.uii -.d  energy  by  allowing  it  to  inipingcon  buaketa 
set  r<Huid  a  .*ingio  wheel  may  be  calloil  "  simple  working." 

Mr.  Parsons  uses  -i  nictho<l,  well  known  to  ivaders  of  tliis 
journal,  where  the  energy  of  the  ^te.im  is  never  allowetl  to  li« 
converted  into  kinetic  energy.  The  ca-sing  of  the  Inrbinc  may 
he  looked  iijmmi  roughly  an  a  tio/zle  into  whicU  is  iluwrtcd  M 
series  of  guido  blades  and  vane^,  so  that  each  pair  of  ringa 
canying  guide  bladea  and  vanes  forma  a  airigle  turbine,  aod  a 
definite  (piantity  of  the  mmrgy  is  taken  from  the  atoam  by 
each  turbine.  'I'faia  may  in  general  be  called  OOBipoiMid  work- 
ing. Tlio  pressure  of  the  steam  gradually  fiills  from  the  boiler 
pressure  to  the  atmoiiphcrc  or  the  condenser  pressure,  but 
when  it  issues  from  the  casing  into  the  condenser  its  velocity  is 
reduced  to  an  insignificant  anii>unt.  In  this  way  the  revolu- 
tions of  the  turbine  :>haft  have  been  reduced  to  from  5,000  to 
:'>.:>0(>  for  the  smaller  powti-,  .ni  l  .i-  low  i*  fron  1,000  (0  760 
rev5.  per  min.  for  tho  ."'.OOO  ii  i'  ^i  'c. 

A  4tevolopment  of  tho  ho  l.iis a!  tiii-bino  may  )>e  made  in  the 
<lircction  of  comi>ound  working  with  graduate<l  velocity  stcjw. 
In  this  case  the  euei^y  is  given  to  the  jet  as  in  the  Laval 
turbine,  but  no  endeavour  is  made  to  tinii  all  this  into 
nio<^baaieal  work  at  the  [K:riplier>  of  one  wheel,  .\fter  stiikioig 
llie  vonea  aat  iouikI  the  periphery  of  one  wheel,  the  steam 
loivea  the  vanea  with  conatderable  velocity,  and  the  jet  is  led 
through  guidea  to  strike  » secon<l  wheel,  and  so  on,  lUuatra- 
tionaof  tbia  method  of  working  at^  given  in  eodneetioli  with 
tho  Curtis  turbine  and  the  KoidlerStumpf  tur1>ine.  Explana- 
tions are  also  given  of  the  way  this  method  may  be  eombtnod 
with  a  two  or  three-atep  ooupound  working  with  .regard  to 
the  pressure. 

After  genet. ill  1  >  xfilaining  those  things  in  the  first  chupter, 
the  authur  goes  on  to  eoiwidcr  llie  proper  loini  Ut  be  given  to 
the  noxxle  lu  the  second  «ha|)tcr.    The  )HNUliaritiea  of  the 
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■diabatk  flow  of  stoam  m  iavesligat.*  il  .nrl  the  luuthoiimticiil 
mOtbod  islawd  on  the  Mminptiori  thu  thu  dryne«4  of  tbo 

■teftm  veoniiia  wnbnit^  the  ptttkular  value  of  the  index  in 
the  equetko,  jif  >  coMtmlk  heioiK  fovod  fma  ZsnuMn'e  well- 
Iraoin  eoittiioa  tor  |t  with  sivenw  The  randte 

of  tiM  theory  ere  oominrea  vikh  the  resolte  f»f  experiments 

an<I  recent  ra»ei«rches  of  Sto>lota  of  Zurich,  (Jiiterman,  Zeiiner, 
Fliognor  and  otiiera  oje  niciition*-it  mu\  iliscusst'il.  Then 
follow  five  chapters  ilevotcil  ic^i.t  *  lively  to  the  Do  liivd,  tho 
Paroons,  th«  Zwlly,  the  Kitillti  -Suimpf,  the  Curtis,  and  the 
Katoau  turl'liicn.  hjich  of  the«e  cfiapteis  fi^ilow-  thu  same 
gcueral  plan.  After  u  general  duAcripiioii  of  the  turbine  i»ar- 
ticul.trs  of  till'  ronstructive  detnik  «ro  K'*'"^"t  followed  by  ;i 
di4C«ii«Hion  of  tiie  way  the  sj>ee«l  is  regulated.  Then  figures 
collected  from  jmhli^hod  f.\]>erinients  with  iccjjttt  to  the 
steam  con^llInption  at  different  loads  ur«  intro<liu-ed  and 
dncuesed.  Altogether  the  author  haa  produced  a  liook  which 
M  «  notable  addition  to  the  literature  of  steam  turbuies.  It  k 
in  ererr  iwpeet  a  hook  for  pnttied  engineers  and  stndents. 

W.  K.  I)Ai.nv. 

Djonptlurbinea.  KntwicLeJung,  Sviitcmc.  Hta,  uad  Vcnrcndung.  Ky 
WiiaEiu  Qestkch.  (Hancti  Hi  luuu:  I  '.ri  1€«. 
In  the  development  of  the  suLjixt  ui  the  iheory,  construction 
and  pcculiaritiea  of  machine.s  or  engines  which  ate  nil  variants 
of  a  common  ty|K%  either  of  two  methods  may  he  cmplojed. 
In  the  one  nulhod  each  muc-hino  may  be  taken  alone  ami  fully 
described  and  illustrated.  In  the  seconil  niethod  a  property 
common  to  all  the  machine^  may  be  chiMiCii  and  doicritMid  Ity 
itself.  The  fir>^t  method  baa  the  advantage  lhat  sreater  pro 
uinence  can  Uu  given  to  the  more  aacceiafiil  of  the  many 
nriaota  from  the  common  type;  in  the  Meood  cm  a  perticulaV 
machine  has  to  be  traced  all  through  the  boolc  In  onier  to  gel 
en  idea  of  it  as  a  whole.  It  is  on  the  latter  plan,  however, 
that  the  author  hnii  arrangeil  his  treatise,  l*eing  driven  to  it 
probably  because  of  the  largo  number  of  types  noticed.  The 
relative  importance  of  each  tyiK;  <-an  hv  gaihcroil  fr»tm  the 
nunil'ii  vi  H'fs'rence-  iiidii;,itr  l  iii  iiiilc-\,  .i  i^LitKc  thr')H;,'h 
!'n:ililiii;:  (111.-  lit  oiii-i'  t'l  [in  k  uut  the  names  ol  L'urtis,  Ualeau, 
I'e  LiMil,  l.'ii  'lli  i  St;uii[il  iiiiii,  above  all,  Par3on8  as  the  chief 
woikci^  in  ilii'  subject.  The  book  begins  with  the  usual 
iiihtoiii  al  -.k'  'til  The  second  and  third  chapters  are  resjicc- 
iivuly  tievoled  to  tin;  -nbjcct«  of  *'  Pressure  '  and  "  X'olocity  " 
turbines.  Tlio  nkiit  ui  I aw eun  pressure  ami  velocity  is  con- 
sidered in  the  third  chapter.  Then  follow  'Jl  more  chapters, 
each  devoted  to  Kome  particular  property  of  the  turbine. 
Obaptor  viii.  deals  vniirely  with  condensation,  ebapter  xii. 
.with  reguhitioo,  chapter  xx.  with  stulling  bo.xcs.  Some  idea 
wjU  he  formed  of  the  magnitude  of  the  work  and  the  devotion 
of  theeulhor  to  the  subject  from  the  fact  that  in  the  li6d  page-s 
there  are  037  illustrations.  At  the  cml  theie  Ik  an  exhaustive 
list  of  German,  Swiss,  I'l-encli,  Knglish  and  I  nifcd  States 
patents  rekuiti-  ^toanl  turbines,  ihf  number  of  each  patent 
having  placed  <j[i|)LHite  to  it  the  nundn'r  of  the  page  in  the 
rrs'iitiic  I'll  M  liii  li  ir  i>  i.  irned  to.  I 'ndoubiedly,  this  is  the 
mo.HL  cxhaiiiiiivc  and  mo^t  important  treatise  on  steam  tur- 
bines which  has  yet  a]i[naui!,  though  it  must  bo  confessed 
that  it  is  not  a  book  tor  sludcntH  who  are  ajtproaching  the 
■abject  for  the  lint  time.  It  will  be,  however,  invaluable  to 
inveBtors,  |mtent  t^nta,  and  eugincors  who  devote  themselves 
■lieoally  to  tl»e  aubjeet  of  steam  turbines.    W.  E.  Daluy. 

Satwuif  and  Konstmktion :  Modemer  Electriscber  Ifaacbinen 

ftir  Mauenfablication.  F.usst  S< m  ti.  atanover:  t.pl.ruHer 
J»n«ke./  l.M)n\. 

Tbitt  Iwok  dual*  with  th««  .Ic.ii'^n  r»!,  I  m  ,r,)i(j,  niro  «<f  ."mall 
<lir«  f  '  luiriit  and  aid  i-i.itiir.' >  i;rriir  ti  .ti  t^r  tt'li<ilc»ai( 
pro«iui  !iuii.  The  authoi  caniJully  tohisi.lcr-<  the  latest  theories 
for  tbo  iltrsigii,  w  ithoui,  however,  oncuriilH  i  ing  tlm  boi)k  by 
unntie^wry  matliematios.  The  fnrmul  •  '  ifed,  as  well  a.'  most 
of  the  recommendations  foi  the  nmrmfa.  lurv,  :>re  ha»e<\  on 
rectrgnLi'-d  .nuthohtiea,  and  are  jiidK-iously  commented  upon  by 
the  author.  T|ie  {Hunting,  aa  well  ai  the  iUtntntiooa,  are 
excellent. 

In  the  introtluction  tlie  authoi-  deab  with  the  general  reiiuire- 
mcnlH  for  the  sttcccMfttl  whdtisAk:  nmnulaelurci,  anch  a*  a 
strong  orgsuisatiott-^tcchucal  oa  well  as  commercial,  a  factory 
biUit  and  equipped  on  the  most  modem  linos,  and  »  pro- 


duction laige  enough  to  enal>l-'  piece  work  at  low  cost.  The 
author  limits  his  remarks  to  ^'^/^■-  nji  Ui  20  h.I'.  and  s|H!«di 
between  1,<XI0  and  1,&00.  The  first  and  longest  part  desln 
with  d{rect*eonent  motors.  It  ia  shown  that  in  modern  designs 
the  wfmdk  use  of  the  material  has  been  greatly  inereaiied  by 
esrefnl  ventlUtion  of  both  armatiue  and  field;  alio  UwtllM 
phenomena  contributing  to  s|iarkitig  are  nowadays  so  weU 
umlorstood  that  the  limits  in  this  direction  are  almost  removed, 
loa*  ing  practically  only  tin?  i  ttirieiicv  to  be  n.n^^iili'ri'u. 

The  choice  of  the  amiiiiuie  Uiiimfici  ti\iiu  liic  svoU-known 
output  cooflicient,  atid  tho  most  smialile  ratio  betvitfii  tia- 
length  of  the  machine  and  its  diamuiei,  m  discussed  at  some 
length,  showing  that  for  the  latter  a  value  of  0-.')  to  0  75  will 
give  the  Wst  results.  In  rcganl.to  number  of  |>ole«  :  For  the 
sizes  in  question  a  four-polar  design  is  profcri-ed  in  all  cases, 
oxcv]>t  in  the  smallest  sixes  up  to  '2  ii.r.  A  very  good  chapter 
is  the  one  dealing  with  the  retiuircments  for  sparkleas  commu- 
tation, where  due  consider.ktion  is  given  to  the  various  fonuulw 
of  AnioKl,  Fisclier  Hinnun,  Hobart  and  Xiothamnier.  In  oon- 
ueciion  herewith,  raoomniendationa  as  to  the  shape  and  moat 
suitable  nuterial  for  pole  dioee  and  frame  are  added,  the 
former  to  be  preferably  of  sheet  iron  and  the  latter  of  cast 
in>n.  In  regard  to  the  e(|uipment  of  the  motors,  the  author 
seoms  to  prefer  to  have  tl.>  (  .i.^t  to  the  end  shields  instead 
of  to  the  frame,  claimin.:  tlui  this  would  lead  to  greater 
stability.    We  cannot  agi' o         him  on  this  poim 

1'be  next  part  takes  U|>  ai  Uiil  the  question  of  "lit.utiiug 
a  dc-sign  which  is  ixnidily  adaptable  for  dilleieiit  m/!|.\;4i  -  and 
outputs  with  a-s  few  dillercnt  ]miU  m  \nnisihU-.  Ak;>ii  c\.tin|ite, 
a  complete  bne  of  ni.ubine.'?  fruni  I  II. f.  to  10  il  l',  is  Kgure*! 
under  va:ioiis  assumptions,  giving  in  each  cise  the  pros  and 
cons.  It  is  shown  that  for  obtaining  economy  it  is  advis- 
able to  divide  the  line  of  motors  into  grou|)s  which  use 
the  same  armature  punchings,  commutttors  anil  end  Khields, 
the  different  sins  bctng  obtaiiuHl  by  a  variation  in  the  efiact 
ttve  length  of  front  em  eone^iucntly  in  the  frame,  shaft,  Ac 
In  ooonectkm  with  the  arauturs  jmnehingi^  the  author  dis- 
cusses  the  question  of  compound  dies  ss  against  blanking  die- 
with  milling  of  slots.  While  we  agree  that  the  former  method 
should  Ih^  uscil  wherever  possible,  we  consider  the  latter 
mcth(Kl  obsolete,  and  su|icr8ciled  by  the  process  of  notching 
the  .slots  by  means  of  tiii"er  die--*.  With  n  .short  reference  to 
the  factory  i"-t  of  ^n^•ll  ^  l\u<-  of  motors,  tlic  iif.-it  [i.ut  close--. 

The  scconii  {»at*t  deals  with  av.uMi'sj>or)'liiii;  Itaeui  uidiiction 
motors.  Again,  the  iniiiortunt  retutum  of  diameter  to  length 
is  critically  discussed  ;  aUo  the  vai  iu.is  methods  of  calculating 
tho  Iciikage.  |iower  factor.  cfficioiiLy  iiml  heating.  The  rocom' 
mendations  in  rugnnl  to  the  selection  of  a  moi^t  favourable 
iiiiml>cr  of  slots  for  vanons  number  of  polce  are  very  useful, 
though  not  all  tho  atatements  are  here  acceptable  without 
reserve*  The  line  of  induction  motors  given  as  an  exenq^ 
embodtes  manjr  good  ftetunM,  bnt  in  {general  it  doca  not  seem 
to  have  sniBeiont  uaigin  for  devUtions  from  the  standard 
recpiirementi,  as  are  always  mei  in  practice,  for  instance,  the 
density  in  the  teeth  seems  altogether  too  high. 

The  List  jjart  of  tlic  bixik  give:,  an  illusl  rated  de*triplion  of 
small  direct-current  and  alternatins;-«urrent  niolr.is  of  various 
( 'ontiin  iit.il  luiiia,  with  c'jMimi'iil-'  I  '.  I'n-  lUthor  which  are  of 
coiisidctubiu  interest,  since  tor  nioiit  of  tliu  luachiues  llie 
im|iortant  constant^  giving  a  measure  for  tbo  (|UaUtyof  the 
di-'-j'.'ti  It.'  i-rifir:ilh'  i<r '•-"tL"ttn,l 

Traitii  Tiieoriciuc  et  Pratiiins  d  Elect ricite.    Bj  It  ^icnti,wiA 
n<l<lilinnsl  Sates  Ij  J   ISi  om  in  and  £.  MkciiI.'»A,SIi4  IMhBa 

.1.  Vioi.i  I  .    (Psiiii  :  Cli.  lJ<»la;;i»ie.  I  I7fr. 

'llii-  voiiuiii'  1,  written  for  the  use  of  .Mholai^^  ■'tud\iiij;  if 
tiic  national  technical  srhools  of  Ki.uice  (b's  .  coles  i!8tioii.ilr< 
dnrt:<  I'l  mi'ticrs  et  1.  ro|.'  supi  rieure  iriloitririt.'-)  ami  T  r 
those  Heekiiig  thil  revtilii  ate  of  iiidus^trial  jihysics.  It  is  written 
by  the  professor  of  [ilixsins  and  cheniLstry  at  Ai\,  And  deal's 
with  every  branch  of  the  subjeet  from  (iaivani's  evperinifnis 
on  a  frog  s  leg  to  Iluul<:en  rays,  and  eveu  includes  a  few  lioei 
on  Ilert.ci.in  waves,  it  is  interesting  to  note  in  the  prefacd 
wiiiteu  by  i'lof.  .1.  Viollo  that  it  is  tin  habit  of  Fi-onchmen  to 
ran  down  technical  teaching  in  their  eonntrjr  and  praise  what  ia 
dene  elsewhere.  In  England  the  ^araepvaettreis  very  oomaiao, 
bnt  we  consider  the  work  nwler  review  shows  that  our 
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technical  .schools  ;irc  |iiijliiil»ly  in  udsaticc  of  llio«o  of  our 
ueighUmis.  Tiie  book  teems  witli  uKcfu!  information,  all  the 
well-known  Iin^'s  of  i'K"::tri>st:ili<:-,  ami  elect:  1)  ilyn.imic:-^  are 
tlearly  given,  witb  the  higber  luathematir"  of  tlu'  Mi^jj>.'ct  in 
different  tyjHs ;  but  there  appears  a  warn  of  cohchiou  that 
makes  the  volume  more  fitting  to  the  scholar  reading  for  m 
oxaminatioD  than  the  stuii^iit  wanting  to  iinilenitttiul  liis 
■nbiwU  in  the  umal  acwlemk  manner  the  laws  of  eloctro- 
tUties  wiA  «v«rydijng  niated  thereto  are  first  described : 
alwtcoiljiiulia  foniw  (he  leeond  Mrt  ind  induatml  appUea- 
tiou  th«  fhifd  MTt.  Tb0«tte»  ignored,  MtlMfiiiHliiiMiiUl 
nnlto  becom*  deBaad  in  (etM  oi  lMU(tlii»  mm  and  tiaw— « 
remit  moat  confnang  to  tin  itudfloi.  In  the  indoatrial  Mction 
the  approximate  |>ricc«  of  iipparatus  are  oocasionalty  {pven  for 
the  iwe  of  the  industtial  claMcs.  We  are  afraid  this  mfonna- 
tion  ;;isL'ii  i>  too  iiie.iuit-  fni  the  j.iirpo'-o  niciitioiied,  but  it 
mii-'hi  lie  adv.mtai^oou."  fi'i-  t:io  ii  ijiil  lu  guiii  an  idea  of  the 
t:ot>t  of  a|i[j;initus  hn  n'.nimir  uhrnit.  To  tiio  Kiif;lisli  s^tudont 
we  should  not  recommend  thi^  work  as  a  volume  for  Btudy, 
iMt  to  aouo  tlia  link  fem  partt  atlgllt  prove  uwf  ul  for  roferaoce. 

Vsirtair'a  Wiifilrliiil  ^''t'lmti*  Tctv  Boflk  Ml4  DltMtaiy  of 
Idcht,  Power  aaA  TtaotlOB  BtetioM.  IKK.  (HMudiHter: 

Scientific  Pnblithing  Co.).    li.  M. 
Like  the  "  Mechanical  Enpiueer's  Poeket-book,"  this  volume 

l^iveii  short  dcsi-r'!]!' ions  of  nmst  of  t'l-  t  invi'iition.-,  and 
fonns  u  mast  u^ful  comjjiiuu'n  to  i:  .Mm  lvci)  Imua-ii 
of  eloctrical  enginccrinf;  lo  tomln  il  ofi,  and  a  liiioctoiy  of 
electric  lij^lit  ami  |iower  stations  iti  lin'  it  liiit-iiiti  coin|detes 
the  volume. 

TvmlK'B  MiwliMrionl  BaginawMf  Pwtafrlwok.  im  BaitMi  by 

W.  H.  Fowlkh.  (MiuBdMetar :  SdntUa  l>«ililiilii]i«  Co.).  la.  6d. 

This  work  kcejn  its  tliotou.-hly  up-to-date  character,  and 
forms  a  most  useful  xoluiuc  fur  M  ida.sses  of  mechaiiiad  and 
electrical  oiigineers.  The  mo«t  impnitunt  ad<lition  to  the 
l>n(i«5!it  edition  in  a  «5«!ction  <m  rntrofj\-  and  its  a;i{ili<:ation  to 
-loam  onL'iti'.'  ] ■[ oVijfm-^.  Thts  -inlijert  hM  coniu  uit't  Kuch 
gtt'»t  prominence  lately  tlutt,  in  a  ictereiice  book  for  mechanical 
encineeni  it  must  almotit  certainly  find  a  k|mu;c,  but  authorities 
diner  so  widely  on  the  mcunin^;  that  should  \te  itssigncil  to  the 
term  entropy,  that  wo  are  afrsjkl  this  section  ciiunot  satiiify  ult. 
Tiw  author  approaches  the  subject  Ijy  means  i»f  a  tompenituro 
«Dtn)|t7  diagram ;  the  vurticul  onUnato*  roproMnt  abeoluto 
tonpelntare,  tiio  horixootal  ordinatea  onfropy,  and  the  area 
of  oiagram  reprosenu  beat.  Vram  thn  dnple  doSnJtion  a 
vanMr  of  vukM  applieationa  to  tteMt-MigiM  probbraa  are 
woifcadoat. 


coimoiion  to  ilectrigity  somT  vobu 

IR  LORDOM. 

We  give  herewith  a  diagram  illuatFating  the  progress  made 
by  some  of  the  London  electricity  au^y  lludertakingH  during 
the  pa£t  your.  Tbia  diagram  has  now  grown  to  such  large 
proportiooB  that  its  actle  baa  had  to  bo  oonaiderably  reducod, 
and  it  will  be  aaen  that  the  hfeheat  ordinate  repfeaenta  the 
equivalent  of  no  fewer  than  900,000  8  e.p.  lampa.  It  is 
interesting  to  o)»scrve  that  the  total  connections  in  London  are 
o<|Uivalcnt  to  about  G-^  millions  of  8  c.p.  lamps,  this  figure 
showiiiu'  .m  inciL'n.-i'  of  1-3  millions  o\ri  that  of  V.i-M  yv.a-. 
There  is  tliuH  luoii'  than  one  ^  c.J>.  iamjj  fut  cvci y  head  of 
)H([mLitlon.  Tlji'  Mi'lropolilan  lilcetfie  Supply  Co.  «till  main- 
tains tlic  lead  wilh  1>LK.>,0U0  B  c.p.  lamps.  This  is  about  a.* 
mucli  in  exccf-H  of  the  company's  last  year's  llf;ura  i\a  the 
Uttor  in  excess  of  the  previous  year's.  As  at  the  end  of 
last  year,  the  Westminster  Electric  Supply  Corpn.  still  kee{»s 
above  the  City  of  London  Company,  but  the  twoundert«1;iri>:,": 
now  appear  to  bo  developing  at  practically  the  tuinie  rale,  .\ 
usual,  tsu  Charing  Cross  Company  easily  takes  the  palm  for 
ihti  gieatcfit  increment  in  connections,  and  it  looks  as  though 
tbe  day  u  not  far  diataot  when  it  will  outatrip  all  the  other 
tiBdertabingi  aa  ragarda  actual  oouiiactiont.  In  the  12  months 
ended  Deoember  sT,  1904,  thia  company  added  the  e>{uivalent 
of  no  fewer  than  141,000  8  e.p.  lamp  to  ite  mains,  or  only 
9,000  leaa  than  in  the  previona  year. 


tm      is?6  iin  ma  ine  imw  im  tm  tm 
Luip  ComncimM  m  Iiokmm. 
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ELECTRIC  TRAMWAYS  IN  HONO  KOMG. 


.VUh()u;,'li  littl-i'  nioro  liiiin  irfj  vtai  '^  have  olapii«ti  ainco  Ibu  iitlauil 
111  IK  iii^  lu;n(j  t>ti-iuiiL'  A  riii'.isli  possesHon,  ils  rise  in  iiiiportiuicc, 
both  tui  tk  couuticrcial  aud  iiavid  cfiitrc  in  thft  Far  East,  has  been 
both  rapid  and  nniquo.  Situated  near  the  inoiitli  of  the  Canton 
Kiv«r,  aod  dittwit  about  90  luUvo  frotu  the  Micicot  cii.v  of 
Caitoii,  It  BQMMMI  MM  Ol  th*  flBMt  4Bld  UKMl  bMnitiful  Mtitml 
hufaMn  inlli*  wollA.  Tho  idtnd  tlMlfii  kmim  II  milM  long  md 
hem  9  to  fi  inile«  brood,  and  cuiisttta  of  lofly  UMnltivntod  liiU». 
Daring  tin  Wltiiuer  tuontbti  the  humidity  of  tlwattaosphero  renders 
the  hfiMt  very  trying  to  Eurupoaas,  but  from  September  to  March 
the  weather  is  all  tiiat  could  be  desired.  The  population  of  llong 
Kong  is  estimated  at  2W,000.  nrttl  .f  tlip^f  274,.'K)0  are  Chinese. 
Its  trade  ia  estimated  at  £51  i.iKli i.(Xhj  p.  j  irjiKini;  it  has  excellent 
dock  accoinmodatian.  is  hUongly  forlitiod,  and  •«  the  p-cnninrnt 
Naval  base  in  tbi'  !•  ai  J  Vist. 

In  «u  i>rii;iianr.-  viin  passed  by  the  I<ft,'i'^hit;vr;  L'lHitu'il  oi 

lliini,-  KoHi,-  aiitliiirmiri^'  tlic  ir.itir.Mi.vn  to  b«  laiii  'livun  'm  'iif  H.  ml' 
kuug  Klccinc  Trumwavs  Co.,  an  English  L-oupaiiy  wiiii  \U  bcad- 
qatitan  ia  Loodion,  tak  work  ««  eonimenccd  in  Magr*  IMS,  and 
eemplalad  kat  Ja^.  Tb*  ditaibd  plans  and  apedfieMtiQu  w«m 
inilkiMd  by  the  vompHiiy's  womUioK  Mtttnaen.  Mcaan.  AUnd 
DiiniinMm  •  Co.,  who  MMwinted  Mr.  Harold  Haekwood  to  act  as 
their  representAtive  in  Hong  Kong,  and  as  renidcnt  engineer  in 
charge  of  the  constrnction.  The  contractor*  were  Messrs.  Dick, 
Kerr  k  Co.,  who  carried  out  the  wliole  uf  the  work.  There  are 
14^  miles  of  single  track,  laid  in  9\  iuile«  uf  route.  The  gauge  is 
8fl,  fiin.,  with  r«ils  of  the  girder  type  weighing  »«Jlb.  to  the  yard. 
Eiuli  ri;]  joint  it  double-bonded  with  6  0  .S.W.G.  copper  bon  is. 
XVilliii;  til.'  i  it\  .'^'iuri>-polo  construction  is  mostly  employed,  but  ttie 
I  astLrii  p-iirtiijii  of  tlie  r.jr.'.L'  tj-  iii^  cii'.'^nio  the  city  boumiary,  aingle 
line  with  passing  plaeea  is  put  down,  and  equipped  Oil  the  side  pole 
snteiDt  With  the  exception  of  a  short  branch  Una,  which  nuis  to 
IM  mm  eourae.  the  route  rum  parallel  with  the  water  frooi,  and 
wMl  the  exception  of  »  ihori  length  at  Quarry  Bay.  pnieUie«Uy 
bvd.  A(  Quarry  Bay  a  ihott  length  of  road  grading  haa  tiMIl 
done,  the  original  grade  of  1  in  10  having  been  rcdaead  to  1  ill  U. 
lleyond  Quarry  Bay  is  the  eastern  terminus  of  the  liiw,a(  wfaieh 
the  small  Chinese  village  of  Shankiwati  is  bituated. 

Owing  to  tlie  varying  nature  of  the  ground,  tliree  forms  of  per- 
mauout  wav  ennstnictior.  havp  htcn  adopted.  Where  the  ground 
was  soliJ  thp  rnil»  wen-  b.  iiiii  il  nn  .-i  c  jMcrete  beam  IHin.  wide  And 
6iji.  dci  ]i ,  wlii  if  tlic  «  la  not  so  good  a  bed  of  concr<'1e  flin, 

(liji  p  luiii  7n.  :iin.  ill  uiiiili  I  \ lending  under  the  whole  Inu'k  ami 
Hi.  tiiii.  on  cttiicr  bidu  v,m  Mloptod ;  over  doubtful  gromid  wluch 
had  bc<in  recently  reclaimed  from  the  sea  iIuk  cuncruto  bed  was 
increAi(i.<d  to  Min.  in  depth.  The  concrulu  oned  was  mixed  in  the 
proportion  of  (i  to  1,  I'uriland  cement  of  iMitl  maiiufaictiire  wad 
exceptionally  good  c|uahty  being  used.  After  the  iwla  «od  the 
bottom  concrete  were  laid  the  nNtdanHhae  uraauuda  up  to  Bail  lovol 
with  concreUi  and  finiebad  off  with  a  smoetb  anrface  to  the  proper 
eaiuber  of  the  road. 

The  overhead  constrnction  has  been  ..Mrriul  out  in  a  ^ory  nuat 
manner,  the  length  of  arms  on  the  centre  poles  not  exceotUug  'Ih., 
while  the  aruui  oU  the  sido  poles  \ury  in  length,  the  mnjurity  of 
them  being  ftf!.  Inng.  The  poles  arc  of  mild  steel,  'isft.  liin'.  in 
length  and  7in  m  <)iiunolrr  at  the  base,  tapering  to  4m.  in  diaineti-r 
at  the  top.  riKy  are  set  Cft.  in  the  ground  in  a  Holid  block  of  ci^in- 
cret«.  Within  the  city  ornamental  base  castings  greatly  a<hl  to  the 
app«^aacc  of  the  poles,  which  are  sttU  further  cntmnccil  by  the 
■dditiHi  of  wsoafbt-ino  •eralle  oo  th*  bracket  Aniii<. 

SteUott  inndators  are  imaried  In  the  trolley  wae  every  \  mile, 
and  at  each  of  these  pointK  the  main  feeder  cables  are  tapped  ami 
cuxrent  is  taken  to  supply  each  section  of  trolley  wire :  this  is 
accomplished  by  nmning  the  feeders  through  a  feeder  pillar  con- 
taining the  necessary  awitrhes  and  fuses,  coune<'tioiis  from  the 
foedera  to  the  trolley  wires  being  made  with  rubber-covered  37  16 
cable«.  Carried  up  inside  the  poles  and  along  the  side»<  of  the  bracket 
arms.  ,XK1  i  tih«  1=!  i  iiipl-ryr  tl  on  the  trollcv  wire.  A  lightnui!; 
iiircsti  r  :*  piu\  nic-il  in  i  ai  li  iVf-iter  pillar  and  ftlno  a  telephone  givui^.^ 
iliitct  cummuntatwu  Willi  Uie  powei  house.  The  feeder  cables 
were  supplied  by  Messrs.  Callemli  (  able  and  Construction  Cc, 
uud  are  laid  on  the  solid  system,  in  addition  to  the  main  feeders 
nuiniqg  eoat  and  wiat  from  the  Mwer  station,  a  return  H7;18 
booiter  feeder  bae  bean  li^  to  each  direction  k>  witlmi  a  mile  of 
the  two  distant  termini,  where  it  ia  oonaectcd  to  tberaiiBi  it  also 
ruakeii  <  onnectiun  nnth  the  raila  at  each  feoder  pilhir.  A  fbn«'Care 
pilot  cable  has  been  Inid  from  tlie  power  station  10 aanh  twmiinus, 
one  core  1«  in«  coiine.  ti-.l  up  lor  u-stiiig  purpoaea and  th«  reinaininK 
two  eon  s  inrijig  uH  il  foi  leleplione  -ervico. 

.\»  nearly  as  pos»il>le  in  the  centre  of  the  »>-stcin  is  the  genenaing 
station,  a  convenient  site  having  been  obtained  aloDg<<ide  the  liow- 
riugton  Canal,  from  whieli  water  for  condeii«ini.'purput>eH  in  obtained 
NJM  by  wbiclt  coal  aud  umUrials  are  delivered  by  barges  diteutly  on 
the  atta.  A  Te«7  few  yeata  afo  thia  aite  waa  (ecwimea  {nnn  the  eea. 


and  consequen-Jv  no  t:  >'i.i  f  i  in  lation  oould  b«  obtained  for  either 
buildings  or  mtwliinery ;  ito»evcr,  otUeient  foundations  were 
obtaine<l  \>\-  the  drtviag  of  over  .'>.000  piles.  Tlu-ne  were  spaced  so 
as  to  support  tlui  wkoto  weight  of  the  buildiugt  theiuselves,  the 
ground,  wnieh  varied  greatly  in  aelidity,  being  left  a»  as  additional 
factor  of  eaitty.  CUna  fir  polea,  liib.  to  kngith  and  Sin.  to  diameter, 
wore  used  for  the  building's  and  miiehinery.  special  7in.  poles,  IHft. 
in  length,  being  used  for  the  rhimnev  foundations.  The  depot 
uimpnsea  eniine  room  and  busement,  Loiler  house  and  coal  store, 
car  shed  and  machine  shop,  Hmitliy.  pitint  shop,  carpenter's  shop 
and  ortiees.  In  the  engine  room,  whicli  i-  Inf'v  and  wcU  lighted, 
are  two  Diek,  Kerr  contimious  eiirrent,  Ihm  iI;.  onneeted  rfulway 
generators,  of  the  multipolar  tyiw,  f.  n  p,  ni;il  '.vonntl,  jriviniJ  jt 
potential  of  CM  volts,  an.l  r;in::iiiL,'  ;it  llKi  \  y.irr  '\'\\<-\ 
designed  to  run  either  wpnrately  or  iu  p^^iallei.  lluri.'AiiU,tl  eiot» 
compound  engines,  each  equal  to  a  maximum  loud  of  •>!>"  b.b.i-. 
hare  been  built  bj'  Mewrs.  Vat«s  Thorn,  and  ore  provided  with 
separata  Wheeieg  wafcet  eondweeie  cC  tbe  Adnjiralty  pattern.  Tfaa 
condeneere  are  Axed  in  tbe  baaeoient  below  the  engine  room,  aa  are 
Jilt  thi-  -.team  anil  other  pipes,  thus  leaving  the  engine  room  free  and 
'  pi  i:.  Ciroulatitig  wnU^r  is  obtained  from  the  canal.  In  additiou 
to  the  two  traction  sets  there  are  two  smaller  pbota  for  arc  and 
incandescent  lighting  of  the  depot,  one  set  being  driven  by  a  small 
high-speed  engine,  and  the  oth<r  by  a  motor  running  from  the 
."»0O-vult  circuit.    The  lighting  circuit  is  supplied  at  100  volts. 

The  switchboard,  which  i.s  of  Messrs.  Dick,  Kerr'-  -'.aniird  type, 
consists  of  nine  pAn<'l«.  It  ineludest  a  main  st  r  .  ,n  jjunt'l,  two 
generator  paneU,  two  fee4>  r  prr^rtlH,  one  Board  of  Trade  panel,  aud 
three  lighting  panels,  iii  iln-  Timiii  station  panel  are  recording 
inslrumonts  of  th<»  Ititcai  pattern,  including  a  recording  walt- 
iiiiK  r  ■-liouniu'  iht  -...tal  output  of  the  stnlion.  The  Board  of 
Iiodi!  paiiifl  IS  arranged  for  receiving  test  wires  from  different 
parts  of  the  line  and  i^  pro\  ided  with  inatnmiente  lor  making  all  the 
testo  reouircd  by  the  Board  of  Trade.  An  eivarhaad  tiaVeUing  crane 
is  provided  oapaUe  of  lifting  and  travartfng  in  any  dlteetion  a  toad 
of  10  Itnu  over  tfao  whole  area  ol  tbo  ao^ne  raoui. 

Tbo  boilec  hmue,  vbieh  ie  at  ntomr  level  than  the  engine  mast, 
aantolBt  two  B.  A  W.  doubtoHhrum  water  tube  boilera,  arranRtd  to 
fanm  oidlnaty  .Tapanese  enj^iaa alack.  Each  I>oi1or  has  :i,6'i4  (*\.  ft. 
of  haattog  nuface,  eN  aporatee llltOOOIb.  of  waler  per  linur,  and  works 
at  a  pressure  of  IflOlb.  per  S(|nare  inch.  In  iiddition  to  tlie  steam 
and  water  gauges  eadh  «»iler  is  fitt-od  with  a  spring  safety  valve  and 
a  dead- weight  safety  vaKe.  Water  is  supplied  to  the  boilers  by  two 
Ulake  and  Knowie*  feed  pumps,  which  take  water  from  either  the 
otorage  tank  or  the  hot  well  and  feed  the  boilers  either  direct  or 
ihrti  a  (Ireeu's  ccunomiiicr.  In  caio  of  mishap  lliu  eeoiiomi.sur 
uiiiy  be  cut  out,  the  Hue  gases  being  touveved  to  the  chimney  by 
means  of  a  bye-pass  or  anxiUary  Uue,  aud  tlui  feed  water  Mtog 
pumped  direct  into  (lie  boilers  without  pu.sj-'ug  through  the  econo! 
ntiHcr  lubea.  Twofeed^watcr  SIteni  are  eof^iied  and  all  water  pas«e« 
tlirough  one  or  other  of  tltc«e  befiire  enterini;  the  boilers. 

The  chimney,  which  is  eircnlar.  is  built  of  briek  and  t»  IdSft.  in 
height.  .\s  Ciiinesu  bricklayer*  art  uuaetustomed  to, tbi*  does  of 
work  it  presented  greater  dithcultie»  in  constniclion  than  any  other 
part  of  the  work,  and  as  Ilong  Kong  is  su'ijert  to  typhoons  of  noted 
-^fj  .Liitv  extreme  ciu-e  luid  to  be  taken  with  both  tlic  (oundulions  and 
Ihi  l.nil  Ungof  tbe  shnft.  With  tlie  exeeplion  of  the  foundations  and 
liie  chimney  cap.  the  whole  of  the  brickwork  is  built  in  Uiiio  mortar 
of  special  composition,  as  is  also  the  brickw  'vl,  i  f  ilic  buildings. 
There  are  six  lines  of  tnu-k  in  the  car  shetl,  which  is  a  rectangular 
building  220ft.  in  length,  and  gives  aeeommodatiuii  fur  iJ5  can. 
The  roof  is  of  iron,  in  two  spans,  piirll^'  glared  and  provided  with 
louvres,  giving  nleitty  of  I^Kl  and  ventiktion.  Inapeetion  pita  mn 
the  whole  lenoth  of  no  ehed. 

There  an  9B  aing^-dcck  motor  cars,  10  being  of  the  coniMnatiiMI. 
type,  with  an  eneloeed  portion  in  the  centre  aud  an  open  pilatforaa, 
provided  with  seals  at  either  end.  The  rcmaiiiiiig  lt>  cai-s  arc  of 
the  open  eross-beiieli  ty|>e.  TIim  o\er.all  length  of  llie  ears  is  '2yft., 
the  total  width  Oft.  ('.in.,  and  the  wlitel  base  ftft.  Oiii.  The  eom- 
bination  car  ho*  a  sealing  cnpaeily  loi-  .'i'i  passengers  and  the  cross- 
bench  enr^  for  l«  passenjiers.  I'.ndi  car  is  mounted  on  a  truck  of 
(111?  Brill  type,  and  is  eipiipped  with  l>iek,  Kerr  'Iok  motors,  and 
the  Btjuidard  metn'.lic  shield  blow  out  eontrullerH  and  the  usual 
hand  brakes.  Hy  tlievi-c  of  trollev  s  which  are  of  the  lateral  typt-, 
Iftfl.  fiin.  iM  l<'ii:,'ih,  [iiifvidiil  svitli  a  swivel  licjul,  it  has  been 
pv<ssibK>  tu  u\  if'.e  u»ll<  y  wiie  WH.  away  from  the  c«ntn  of  the 
track  where  nccfssury.  Xiie  Ciu  bodi«  were  built  at  Prealon  by 
the  Elactrie  Bailway  and  Tramway  Carriage  Co.,  and  ware  abippcd 
to  Uong  Kong  in  itoetioiM.  wheff  tlwy  were  fitted  together  and 
connectod  up  in  a  very  .^hurt  spa<  c  of  linic. 

At  one  end  uf  the  e.ir  shed  is  a  \s cll-eipiipiiril  UMrUiiliop,  e<ihtaiii- 
mg  a  sorew-oatting  t,';ip  lutlu'.  win  il  latlte.  win dI  pre?is  and  drilliug 
machine--*,  the  whole  being  diivrn  by  a  SOO-volt  motor.  .\  suitable 
smithy,  ciiipenler's  sii..p  and  pntnl  shop  are  nl-o  piovided. 

Before  tfie  uilroduelieii  of  .  li  rtiir  li.ii  tioii  int.  .  Hong  N.)ng.  the 
popular  ricksha  drawn  by  a  Ciiute>«e  coolie  wait  the  principal  tueaus 
ol  hKomntlon,  and  of  thvM^  rnwrly  S,llOO  were  lieenaed  for  hire  to 
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adJiJion  ti   i  nuuiii-r  owned  pri\aU-l.v.  Alilij>.i;h  run.  r  -.lu-.i  , 

the  ricitofiit  IS  iiani  (o  b«at  for  )((>neni.l  conv.  nieiiro,  atid  tiu<  ti{;iil 
for  snpretuncy  bclwecii  it  nnil  tlio  m  u  .  li  arie  care  will  b«  ot 
interest,  bnt  niUBt  of  necfmsit^'  end  in  n  vieturv  for  the  lattor.  A<i 
thia  ]»  IIm  pioneer  •^Mem  of  cloclrio  tr«ittun  in  I'liina,  it  in  to  l>c 
boped  (be  v«Dtur«  will  meet  uith  a  wtill-diicor^ed  succ<:ss,  and  thAt 
electrioa%-eaiiimd  Hum  will  iharthr  be  laid  iii  othw  parts  of  the 


iLBonio  raivim  of  f unu  hills. 

Tho  following  ia_  an  alistnict  of  the  dtsctis^ioii  on  Mr. 
W.  B.  Woodhousc'g  Pnpur  on  the  alKtvc  ^Ill1j.'l.•r.  \\  Im  h  took 
]>{acc  at  tlio  Lenta  Local  Section  uf  the  Institiitiim  of  Klec- 
trical  KngineeiT  on  Uci  rnibcr  15th.  n»  P«|H>r  itwif  appe«Krd 

in  our  issue  of  lust  week  :  — 

Mr.  11  H  1  AMPIOX  tkid  h«  afrrccd  &  {{OOil  <ieal  v,  ith  wlmt  ihc  audi  i 
had  tati.  In  plucrm  where  he  bad  ioatalled  maiors  a  good  de«l  u(  power 
mBitilltakMilqr)Mhi,uidU«a»«xtr«aiely  dlOddttOgltpMpIo  to  go 
to  tiM  ntia  ea^tki  expaaditwt  uf  pottint;  a  motor  bi  oa  othir  lloon. 

There  was  ooe  ingiallation  drivco  by  a  10  n.p.  motor  in  which  ^  n-\i.r. 
wa«  taken  in  working  the  ■faafttog.  It  wag  not  (eaaible  to  put  a  motor 
on  everv  miwlilnr,  ns  iht  cajiitai  txjwt'.ilitnvf'  '.hfn  o\BrVi.'>t(inr»(1  an''  tjairt 
in  effit  ivni J'lie  :!  jLtijmi  ii  vt  jptr  l  cui  liilTi  rent  tii»['!iinci  ■.mi'<  i  in 
Milerabte  even  wuh  ilv  wh««t«  on  (tiv  fharti.  Kron  uit^  cuni|>rvKM)r»  tor 
«M  ttonwi  thte  WM  W,  and  it  OMIMd  mi—  miations  in  proMore  to 
Othar  eoMOaMlff.  Ba«-»baking  nadiinfli  WWC  vwy  e«av  to  ran,  ttkini; 
from  >'•  I'  ti  I-  U>  M  ii.H.i*.  il  driven  without  any  ohaftinK.  iwt  uf  urae  it 
depended  i  j  i  certain  extent  on  tb«>|>ialit7  of  ngt  that  wen'  h'  >i"'^^ '  )jn>ii)(h. 
Son)«  tiin«  ugu  he  suppllvd  power  to  a  r^rn  criiahiag  macbinv  taking  from 
ID  to  Vi  11.11. 1',  and  il  vtfi  found  on  examination  that  there  were  nevrral 
teeth  broken  in  tho  geaiint;.  Wlitu  li>t»»  were  repaiicd  it  took  onl; 
;4  ii.if  r.  Thin  plant  hud  been  driVM  liy  itCMU  for  MOM  10  or  I'i  yoarit 
When  he  waa  in  Laiiea«)j|re  h<:  mnt  thunM^ly  Into  the  c|ue»tion  ot 
Mil'iiljii  ■  imll^  tind  fo>ind  that  owing  to  tlie  emploTTnnnt  of  a  l.rnr 
nuiiiU  r  rif  ni  :iii;n  there  waa  very  little  late  work  an  !  ;he  IiKhtin^'  "u- 
h^rdlv  worth  tiavin^'  from  a  load- !•<' trr  {vnlnt  of  vt«w.  In  Vork»hire  ihere 
wa.''  a  potxi  deal  ot  competition  viih  .vm  i.vIimi'  i  n 

)tr.  S.  I).  SCH(  »FI  ELI*  Mtid  at  nreaent  it  wait  a  moot  point  as  tu  whether 
elcctrii'sl  driving  sai;  econcmidu^  ifflioaUo  to  iMtoriM,  aa  it  did  not 
offer  the  name  advaolagei  as  thoM  wMMd&llfOnand  alcil  workli,  nhip- 
yiud-  inul  f.her  [ilacf-?  v.hifte  power  wai  r*<|Mtml  over  large  araa^i.  In  a 
nuKkm  fiu  torv  Willi  a  Muuhfe  coDdoD«tng  cn«ine,  luing  hiKh  jn  i -suii- 
ijupci  livatioi  Mlvant,  the  l  ual  and  wa^ex  oost  per  brake-horse  power  com- 
pared very  well  with  nfiult«  obtained  iu  central  stations.  There  wts  alw 
a  better  load  fictor,  and  this  had  the  material  eflertot  reducing  thrvont. 
Tka  hmai  from  Mtsine  slialt  to  muchinrry,  in  n ell  equipped  and  properly 
maintained  nyttemc.  w«ic  not  very  ecrious.  The  trouble  a«  to  belli  had 
been  gotnvrr  in  -i  certain  v,-cavirt' Fbci' Iv  thin^BlHinf^'hoHiiiindr-raeskth 
the  w»  .ivin4f  -ht'ii  tloor.  rai  l  brinpiiij;  llif  bt-lla  Ihrn  i^-r.  I  huH  in  a  -n- 
itoiied  winning  raill  there  wonid  lie  three  llnei  ithatta.  one  on  ihc 
KTOimd  ifoor  driving  thr  marhincry  on  that  floor  and  on  the  lloor  sIkim'. 
The  machintrv  in  thr  «inie  room  was  driven  direct,  and  extra  pull«)  > 
were  tintd  on  the  line  Hhaft  which  dnm  machinery  on  the  lloor 
above  by  belts  passing  through  the  lloor.  TIlia  prooesR  was  repeated 
lor  the  third,  (oaith,  fifth  and  sixth  Ktoreyi.  from  h''<t  f tpfrit-nrc 
of  motor  driving  there  »as  no  dIBicully  in  comp>'ii.^r  v.  ith  any 
Ollm  form  of  prime  mover  in  in'^tallations  requiring  up  to  lUU  n.n.i-. 
Above  that,  local  ciroum-^tani-ea  roust  lie  considered  before  aniving 
at  any  deoidmi.  With  modern  plant  taking  from  SOU  n.n.i'.  and  upwards, 
he  did  not  think  much  letter  results  could  be  i^liown  when  tnkInK  current 
from  the  publie  supply  maim;  In  the  West  Hiding  of  Yuikshlre  and 
l.anca?biT«'.  the  fniiiapt  uf  ...-i.\I  w.-i-i  It:.H  t'm!!  the  losses  in  electrical 
traosmiesicii  thtm.).;!!  l-  n/  tiil.Ii^  Hi<  u  k'  il  the  author  the  price  at 
«hioh  he  thought  it  would  pny  a  manuft<'tur«r  tu  take  current  from  tlie 
amptr  naiiii,  iiyinrafanca  to  mtttog  dowa  liis  oim  i^laiit. 

Nr.  J.  W.  DAlreOK  called  atlantion  to  the  faot  that  the  MeWncy  ot 
notoTB  from  \  to  1  ii.r.  might  often  be  less  than  ho  per  cent .  so  that  if 
one  were  put  to  everv  niiicliino  the  lost)  might  possibly  b.^  more  than  in 
a  line  of  shafting.  lie  would  like  tn  know  tu  »hat  i-xivnt  sulKlivi^ion 
could  be  carried  out.  It  wa-^  very  dilVicult  to  ^et  machinery  makers  to 
Bay  what  power  their  maohineii  iei|iured.  In  one  case  (he  makers  said  a 
eartain  aiaahiiie  nqulnd  IQO  h.k.  bat,  aa  a  matter  of  &ot,  40'H.r.  waa 

Mr-  r.  ItOSLING  tiioa^'ht  that  th;  jir  Llem  of  elwliic  •hiving  in  Ihn 
case  of  a  new  mill  wa&  vny  largel}  i  in:  o!  ..pitAl  charccn.  Me  considered 
tli  if  tlif'  money  invested  in  the  drnvn  pUint  should  be  <kf  iliil  '.  ith  the 
i.iii.r-  lU  f  tfii  ai«  the  dri>eii  pliint  won  eipccted  to  reluin.  ■  ■lici  .ine  it 
was  )i  drag  on  the  capitaL  If  10  per  cent,  were  allowed  lor  inierr-tt,  '> 
per  cent,  for  depraaaalioB  an<l  it  per  cent,  (or  repairs  and  itpke«p,  then  a 
mill  taking  power  Itaim  a  «up|ily  i^omnany  abonld  make  a  better  retani 
than  a  self  rontained  inecliaiiieally*dtneR  miU.  With  daetda  dririag. 
increase  In  frietinn  could  at  onM>  be  UMldilied  and  remedied  and  Mm 
cfljcicncy  kept  pi  iclir^lly  cnnHiant. 

Mr  H.  I:1CK1NS(  O;  i.-i.t  .l  the  a-.;tli  u  ice  particulars  of  the  conditions 
obtaining  iu  Uermany  and  in  .Amcricit  with  regard  lo  ckctric  drivinc 
He  erittwd  it  waa  poeaiUa  to  mpfty  textile  mill*,  as  thoro  wa  =  no  doubt 
that  a  tMDMiideae  aiaaimt  of  power  waa  icqotrad.  it  it  eould  only  be 
anaaiad  «ith  tba  mill  oemers  to  ahnt  otf  all  their  maebiaea  earlier  at 
atfil,  aad  befcm  llw  peak  load,  the  praUcn  mifiht  be  aalvcd.  Oit||r 


|ii-r  utiit     iM  hii\.  to  be  aba^(ed.aad  ha  did  not  aea  how  It  «*« 

going  to  be  done  at  present. 

Mr.  W.  BUHOTT  wa«  afraid  it  would  be  a  long  time  liefore  manu- 
facturer could  be  iodoced  to  rmlaoe  their  engines  by  electrical  power. 
With  reference  to  Mw^Baatiait  of  insuranoe,  he  hnd  been  onable  to  make 
any  lieedway  with  the  faaaname  eowipaote*.  but  was  to  hear  that 
ther  wtTP  braoming  more  reasooable.  In  the  case  of  ri  cnra  mill  for 
whicii  lip  liioiight  he  ooold  get  a  reduction,  he  foiinil  tbil  uiilpiix 
sprinklert  wer«  pot  in  thev  would  not  meet  thent  [in  the  matter  ot 
ratee. 

Ur.  W.  B.  W0ODH0U8E,  m  reply,  said  he  had  not  manv  tlgures 
■Mag  the  resulu  nbtaind  fmn  electric  driving  of  textile  millii,  hot  what 
he  iateaded  lo  indioala  %ea  that  it  was  very  diflicnll  to  conii>are  coste, 
and  only  where  the  horse-power  aivl  tlic  !ii;i.'l  f.irlnr  to  be  expected  were 

well  known  cobM  thi-  l-j  >l.>tii'.  h  «u  ^  .liit>ult  t.j  say  in  any  one 
particular  case  just  what  the  nrats  were  and  at  what  price  a  mill 
could  Bllard  ta  taha  a  paUie  aopplr.  Ha  had  there  eene  limirei  of 
costs  ol  eailoai  atlDt  aad  he  had  tiled  to  ealeulaie  the  e<|uivaUnt 
cost  of  the  present  driving,  aasiumlng  their  capital  chargM  to  bo  I'i 
per  cent  In  one  particular  case  with  6t  i  nr.,  the  eouivalent  roet  was 
1  f.4  pn  unit:  fti«iith(T,  nith  li  t  ii.r.,  was  I-84d  ;  a  larger  mill 
\viili  -.'III  l  ui  ,  o '1,1  ,  (wo  rather  smaller  mill-,  0 ->ti.  ;  n:iil  liiir— 
csitJH  r  It  lied  case— I  'Jiid  If  the  chai]gea  were  calculated  for  a  load  ot 
bctwoen  I  .iKX>  n,r.  aad  S,WO  a.e.  tba  eeat  eaoM  oat  at  aboat  0-tSd.,  niB' 
ning  00  hours  a  week  with  a  alaady  load.  Tt  the  maBafaotorer  eharged 
his  cii]  itsl  'ip  properly  energy  copt  him  0  .Wd.  per  unit,  but  as  the 
majcrtty 'if  iiiilln  htd  not  added  thi!<  to  their  costs  the  ei|ttivalcnt  oost 
per  unit  was  som<«tl>!-'i-  hiirh'-T  Sispply  ^Tif  mw™  -fhn-ifil  bu  able  to  find 
a  good  many  cu-t'jii  cru  st  i'<i  or  11  .  .»iitl  tin-  imij.irity  nf  wiall  millx  of 
300  11 T.  or  -too  n.p.  oonid  aftord  to  take  current  at  these  prioas.  As  to 
recording  instrument*,  he  might  nay  that  of  all  llm  aanaa  ia  Uo  Faaer 
there  was  only  one  drawn  hy  a  recortting  Instmraent,  aH  the  elhere  Imng 
plotted  tTTim  r>H.  .Tvat'fins  taknn  every  few  mimit^-?.  no  tliat  there  wm  no 
error  Hi  n^-Tt'c^i  ihut  mil;  liiihting  had  s  p:>  r  load-factor,  but  lie 
would  point  out  that  lighting  wax  an  loducritu  nt  to  use  a  certain  amount 
of  power,  and  the  two  tended  to  Im  ftDco  ij::c  n:»other  One  i-p.  aK' t  had 
iitated  that  xteani  was  roijuired  for  other  purpiees  Uian  for  dnviii}; 
eoginoii,  but  there  was  no  necessity  tor  a  mill-owner  to  uj<«(t«ain  at 'JUlHb. 
or  :\00\b.  per  siiuare  inch  tor  dye  pans  or  any  purpose  like  that,  A.'rnln, 
a.-  iioilf  fs  got  old  they  Iili  I  Ic  li«-  riil.  il  Inwrr  und  therefore  it  was  belter 
tu  ;.'fl  a  boiler  just  t-jm  imv  si.  a;ii  T  r  hcatirij;.  Ac,  and  put  in  motors 
furdnving.  \»  t->  sub  division,  he  was  afraid  he  had  no  very  ai.-cur»te 
figures,  but  there  waa  oadoubtedly  a  saving  in  hells,  and  there  was  no 
fear  at  all  of  dirt  or  dast  getting'  on  the  material  being  manufactured. 
He  did  not  think  it  paid  lo  <tutM|lvkle  smaller  than,  say.  H  n,i-.  motom 
except  in  very  special  eases.  With  regard  \d  Mr.  Dickinson's  qnery,  he 
bmt  tiV'ttinffl  frtiip  Xmi'rirHn  t'ciireo.  hnt  fiiiin.l  thin;  r.u  ^oo.;!  fitr  ii-io. 
ji.-vrii'.'ii.  It  :.rrn^i-<i  that  ihrv-  w-  rr  jir''par>?il  t<i  |m_v  luoT'j  s.-.t-i-  '.iH'ri'  tin: 
cost  |ier  indicated  itorae-iwwer  per  annum  m  a  modern  mill  tK  iiig  a 
tigure  that  ao  Koglishman  woaldhaanrprbed  a*.  In  a  great  many  cases 
it  might  be  possible  to  peraoade  mni-ewners  to  work  off  the  peiUi.  In 
the  day  time  they  could  have  their  motom  fully  loaded  up,  whilst  at 
night  time  it  woold  t>ay  them  to  run  one  section  of  the  mill  only.  It  they 
couhi  oae  a  motor  for  th<:  vt'fhfi  n>nnii-<^'  h<i  '.va-i  «uni  that  WDttld  be  a 

Kood  thiaje. 


LOVOai  BOROUGH  COUNCILS  AND  THK  PBOPOm 
ELECTRIC  POWER  BILLS. 


A  ootiterence  of  the  London  Uorough  Councils  waa  ImM  00  Wedaeedaf, 
by  invitation  of  the  .Shorcditch  Iloroiigh  Council,  et  tte  Sboteditcb  Towil 
Hall  ■■  to  consider  what  j  iint  -Icih  hn  iM  Ii.-  intrn  lo  op[K*9e  the  passing 
into  law  of  the  propcut  d  bill  ul  tin  Ailinini^'.iaM  .  c  C.-untyof  Lom^n  and 
DiKtrirt  Rlcetrlc  Power  Co.  and  other  similiir  bills  affecting  London 
borougiis  to  be  introdoeedin  the  eneuing  session  ot  I'arliameat." 

The  Mayor  ol  Shorcditch  (Mr  fl.  U.  Ilird)  was  elected  chairman  of 
ili<<  Cfi:iference,  and  Pr  H  Manstidd  Uobiii.'ion,  town  lerk  to  the  Hbore- 
ilii  I  r,i,iroiit;h  (loimcii,  was  rli  cied  i  li-rk  to  the  Conference. 

There  weredelrgalcH  from  Ul  l"irough  coi;>i  il  "  avd  one  or  twodis'tii'ts 
oiitjide  the  London  areaprp«ent. 

CouncUlor  ildWI.ETT.  chairman  uf  the  Shorcditch  F. I i-clriclty  Com- 
mittee, moved  the  first  reoohition  as  follows  :- 

"  TliAi  this  t'onferenee  do  combine  in  »  joint  opnosition  to  the  lullow- 
ing  bilix  to  be  iattodoced  la  thaencaiag  aaniea  ol  fiarliament  :— 

I  tt.  The  Adnlniatntiva  t;diialr  ol  Loadatfand  DIalrlet  Elaeltie  Power 

1  bill 

Jul  111.  I  haring  Cms  and  Slraod  Sleetrieitf  Sapply  Co.  (Ltd.) 

:!id.  The  I  ouoty  otLandaa  Kleetric  Supplv  Co.  (Ltd.).     -  • 

lib.  City  of  LondoaEleetrie  Lighting  To,  Ltd.,  .liitension  otfowem). 

oth.  Kast  London  and  Lower  Thame*  ICIectric  f^nrar. 

fitU.  Jletropollun  Kleotrie  Snpply  Co.  Ltd.1. 

7th  Central  Electric  Supply  Co.*  Ltd.  . 

Hih.  North  Metropolitan  Klectric  Power  Supply  " 

In  moving  th?  rK-'tUion,  Councillor  IIOWLRTT  read  extract'  from 
one  or  two  of  tbk  bill^  relating  to  the  power  to  bruk  up  roodii,  uitli  an 
appeal  to  the  Bwud  ui  Trade  il  the  local  aiUhohty  refused  coni^cnt,  nai 
the  ri^ht  t»  Mippty  lightinR  to  power  consaineini  .also  with  a  «tmilar 
lloard  o<  Trade  appeal.  Thia  taller  oonditioa,  be  said,  tiOiply  meant 
Ibat  if  the  JBoard  ol  Trade  thoofht  itae  eooHiBer  could  be  sttaptiad  at  a 
lower  iitc  hf  the  nant^aaij  than  be  waa  alnady  being  lappKad  bj  the 
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borough  oooticil  lh«  compan;  would  b«  allowed  to  com*  in.  This 
appeared  to  him  to  indicate  that,  uoless  these  bills  v»re  stroogl;  opposed 
and  their  rejMtioD  effected,  all  tlie  tianilon  muntsipal  elactrii^ily  work* 
would  be  renderc<l  unprntitablr. 

Un  the  CilAIRMAN  calling  for  a  Bcoondcr  to  this  motion  notciiponae 
wail  received. 

Mr.  K  n.  IIRTCESON.  town  clerk  U)  the  Woolwii  h  BorouRh  Council, 
said  h«  cuuld  not  vot«  fur  the  motion  it  i;to«>l.  <  >nlr  three  of  the  bills 
mentioned  affected  Woolwich,  and  no  doubt  olhtr  boroughs  were  in  the 
same  position  The  point  was  that  the  borou^^h  councils  were  nut 
empowered  to  upend  nianey  in  oiipoKiu(;  bilU  that  did  not  concern  their 
particular  localitj,  an'l  thi.rc  would  bo  a  Irgal  dilliculty  if  ho  pledged  his 
Council  to  contribute  towards  the  ri; cnses  of  a  joint  oppoeition  to  the 
bills  re(erre<l  to. 

SvVL-rul  utlier  delcxatc*  sjxjki.  to  th<.-  saiur  rlTect,  and  aft«r  some  dis- 
cussion the  following  alteration  in  the  lirst  two  linc«  o(  the  resolution 
was  unanimously  agreed  to :—  "  That,  in  the  opinion  of  this  oonference. 
it  is  desirable  tliat  the  Metropolitan  I'lOrough  Councils  affrcti'd  hy  the 
bills  hereafter  mentioned,  should  jointly  oppose  tlie  billx  rcsiicrlively 
affi-vting  their  boroughs." 

Mr  C.  NEWTON"  lU  SSELL.  electrical  engineer  to  the  Shorcditch 
borough  Council,  neit  moved  a  refuluiiou  to  the  effect  that  an  executive 
committee  should  be  appointed  to  conduct  the  oppo>,ition. 

Tlie  same  spirit  of  caution  un  the  part  of  the  delegate*  not  to  bind 
their  councils  loo  definitely  again  manifested  itself,  and  after  namerous 
■oggaations  as  to  tlie  wording  of  the  resolution,  ttte  foUowini;  was  passed 
nnanimoualy  : — "That  an  executive  ooroinilte»  b«  appointed  to  oondacl 
the  joint  opposition,  aod,  sub)«ol  to  tlie  approval  <;f  the  rrsiieetive  cnuncils. 
arrange  for  the  necesswj  pvtitions  with  power  tu  vngsge  the  necrcsary 
I*artiamentary  sgenta,  ooansel  and  witnesses.  Such  committee  to 
consist  of  [one  representative  of  each  of  the  autliaritii  n  agreeing 
10  join  in  the  opposition  with  the  clerk  of  such  authority,  the  expends 
incurred  to  be  snared  according  to  the  ratablr  value  by  the  nuthoritivi- 
ooneemed." 

Vt.  H.  MANSKIKI.U  HultlNSUN.  town  clerk  to  the  Shoredilch 
Borough  Couui'il  and  Cleik  to  the  Conference,  pro|iosed  the  (ullowitig  : 
••TbiU  it  Iw  rclerrixl  to  tlie  executive  i-ommittce  to  consider  the  advisa. 
biljty  of  formulating  a  munictpnl  scheme  for  a  large  genernting  station  in 
the  most  favourable  position  for  supplying  electricity  in  bulk  to  existing 
municipal  electricity  undertakings."  As  a  justitication  fur  this  resolution 
Dr.  Itobiniuin  referr«l  to  the  extraordinarily  cheap  price><  at  which  both 
the  Administrative  C<mnty  ot  I^ondon  Co.  and  the  City  of  London  Co. 
were  binding  themselves  in  their  bills  to  supply  electrical  energy.  In  the 
Ant  case  it  worked  out  at  about  jd.  per  unit,  and  in  the  latter  to  ^d.  pci 
unit.  No  London  borough  could  generate  at  this  price.  That  these  bills 
were  no  "  tlash  in  the  pan  "  was  emphuis^^d  by  the  position  of  the  pro- 
moters. The  promot<'rs  ot  the  Administrative  County  of  London  Co. 
were  some  of  the  wealthiest  men  in  the  country,  and  those  of  the  East 
London  A  Lower  Th^imes  Co.  were  entirely  different  and  infinitely  stronger 
tlian  those  connected  wiiJi  tlu'  bill  that  wa-<  n-ji-ctcd  last  year.  In  the 
Electricity  Supply  Dill  of  last  yriir  there  was  a  provihioo  giving  luoul 
authorities  power  tocombine  to  promo Vi  provisional  orders  (or  such  n  i  cbemc 
as  he  had  referred  to  in  tberesolutiin,  L  nlesssueli  a  wheme  was  embarked 
upon  tiu:  liorouK'bn  w.iuld  appear  somethinp;  like  dogs  in  the  manger,  'or 
they  could  not  nxl«'nd  their  own  works,  and  yet  wished  to  keep  everyone  cNc 
out.  The  ditlii'ulties  of  exiondins  works  had  been  experienced  at  Hhore- 
ditch,  where  they  had  to  pay  £30,000  per  ai  re  for  land  and  2b.  per  ton  on 
ooal  lor  canal  cartagL-.  With  a  larRC  stallun  un  the  banks  of  the  Tiiames 
tbcM  and  many  oilier  diftkulties  would  di.iappear.  Further,  if  such  a 
iiiunii'i|wl  M'heroe  were  put  into  operation  it  would  be  in  a  far  b<'tl«r 
position  than  a  power  rompany.  beoaa3e  all  tlie  distnbutini;  mains  would 
be  laid  in  the  borough-,  and  the  supply  coiilil  be  taken  in  bulk  without 
incurring  any  expense  in  that  d.reelion. 

Mr.  A.  1!.  ItUVCKKON.  town  elerk  to  the  Woolwich  Boroukh  Council, 
stronfily  opposed  the  resolution,  it  was  asking  to  1jc<  allowe<l  to  do  the 
very  thing  which  it  hxl  already  been  detennined  they  should  ask  Parlia 
mcnt  not  to  allow  a  company  to  do.  He  regi«tt«l  the  resolution,  as  it 
would  undoubteilly  lind  its  wav  to  the  kno»lc<lge  of  the  promoter*  of  the 
bills  and  l>e  u.Hetl  ai'aini.1  lliem  in  the  Committer  niiinis. 

Aid.  SHEEHAS  Hackney)  said  it  vhould  Im  left  to  tiie  Cunlj  Council 
to  carry  out  i>ujh  scheme 

Aid.  J.  Bl  -SHE^  ronliir:  al.so  Blronnly  protested  against  the  resolution 
The  borouk-h  councils  could  supply  as  i  heaply  as  anyone,  (inlv  a  short 
lime  .go  the  I'op^r  Council  offered  to  supply  the  Whiteohapel  iiiid  Bow 
Railway  with  3.000.00(1  units  per  vear  at  n  Hd.  unit,  but  it  was  then 
found  they  hud  no  iK.wcr  to  Mippfy,  What  was  wanted  was  an  increase 
u(  the  lr,c«l  powers  of  local  authonii.-,  «>  ,hat  the,  could  combine  (or 
kucd  cases  as  this. 

Many  other  six»ker,  al.«.  severely  < ritioised  the  resolution,  whi^h  was 
eventually  withdrawn.  «>  u, 

.  in±T  tlJ'l''      ^'i  I*""-''  ol  Camberwell.  it  was 

y?l  rJ^  J^7f  \°'  El'^'ri^-'-r  Bill  in  the  list  o(  bills  to  be 
J  .x'"  J^"""  W-^SD"  was  to  be  intro-lnced 

again  Ons  ^^lon  and  thc  l«ro,.R»,  councils  l«d  not  secored  all  they 

^^iill  ^  f*'*  "      ^'  discretion  of  the  Executive  Com- 

Tl^r,^n  u^l^iT^^^\^  Wl'cations  from  authorities  outside 

London  to  join  in  the  oppo  it.on  of  the  I/mdon  Invrnugh  cooncils,  wa.. 

1    ^  •  V^,'"-''''  'hat  many  of  the  Middlesex  aulhoriiie* 

wncemed  with  tliese  bill,  intended  lo  take  independent  oombino-i 
action 

A  su/seition  «u»  majle  that  Uie  L.,iid..n  i.as  bilUoiid  the  MetroHitan 
Pucumaltc  l>espatih  to.  t  bill  ifaould  he  included  in  those  nicasurc*  to 
be  opponed,  but  (be  Ch»irm»n  ruled  lh«  question  out  of  order. 

A  Tnte  of  thanks  to  the  Chairman  concluded  the  proceedin^i. 


HEW  OESIQNS  IN  STARTING  BWITCHfiS  AND 
FUSES. 


The  motor  stjirlcr  pnnel«.  switehes  and  (uses  which  arc  described 
and  illiistrat'ed  below,  are  niiMle  l>y  Messrs.  .lohnson  and  Phillips,  of 
Old  Charlton,  and  it  is  evident  that  rciHidenihle  attention  hoa  been 
piiiid  to  their  detail  ouuslrucliun. 

l-'ig.  1  rlip^esellt^l  a  s\\  itch  cnclo&ed  in  a  cost  iron  box  and  operated 
by  an  outaide  handle  oa  shown,    it  will  be  noted  that  the  pole*  are 


Flo.  L— Ex<  IX>»Kl>  Tvi-K  UK  SttlTtll. 

mounted  on  separate  ba.Hcs  and  dividol  by  nil  insubitiiig  partition. 
These  switches  are  used  for  voltages  up  to  tXH)  vultx.  and  have  long 
breaks  luid  a  quick  break  action.  To  fnciltiiitv  rapid  examination, 
the  switches!  arc  providc«l  with  a  rpiiiovalile  lid  instead  of  a  hinged 
one.  a»  is  iiiustly  the  case.  The  fuse  buses  arc  similar  both  in 
iippcamnce  and  design.  K.iicli  [lolc  ha»  ils  own  separate-  boiM',  and 
un  iiisulnlin»  iMirtition  is  provided,  ns  In  the  e.ise  of  the  switch. 

The  .1.  anil  1'.  ninlor-startiii<;  switch  i»  iihown  in  I'i-;.  2.  It  !■< 
made  of  the  open  and  protecteil  typo  Hee  V'tg.  -U,  the  latter  beiiij; 
I'fcoiiiiiiended  for  prcKsnrej  above  :100  vulls.    Attention  is  dniwntu 


Pio.  4.  .M-Toii  SrinTixo  Swrn  n.   Orrx  Trrc 

the  fact  that  current  is  taken  (rem  the  contacts  on  either  side.  This 
feature  coniliiees  to  a  mure  compact  design  than  in  the  majorily  01 
ca.ses,  where  only  the  upper  sides  of  the  contact  studs  are  utilised. 
It  will  be  noticed  from  fig.  '2  llmt  the  spindle  of  the  starter  is  ptw- 
vidi  d  with  .1  toulhed  seuiiirnt  wliirh  rngnges  vvnth  a  pawl.  The 
latter  in  artustrd  hv  tlio  overload  relay  on  llio  loft,  and  it  i»  clear 
that  the  liiiiidle  of  the  slaiter  cainiut  Ih"  moved  fiuui  any  Kegmeut  lo 
the  licNt  before  the  iiiitiii  eiirreiil  h  i',  fallen  to  u  pre deterniilieJ 
aiiiuuut.  Till-  ie>isiain"-»  un  l>u\.  d  In  in  the  usual  vvxy.  the  «de 
cov#r  beiiic  pruvideil  With  a  large  nmuber  of  uiiening*  to  lacilitat* 
I  the  di'Mpatinn  of  lienl.    The  front  -lab  is  lixcd  10  the  cast-iron  b»rk 
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by  uicnns  of  fotir  bolUi.  Thc«e  Miine  bolU  (left  loci^ccr  for  llio  pur- 
pose) are  also  uaoi  for  fuist<Miiilg  the  protoctinp  cover  of  cast  iron, 
where  this  is  u^'d  (see  Fi^;.  3).  Thia  conntnirtion  is  as  simple  as  it 
is  convenient.  All  resistances  for  the  largo  typ«  <>f  switches  are  of 
an  iroucliid  (.vpc--    No  soldercil  joints  arc  uimnI. 

Vif^n.  3  and  i  represent  an  enclosed  and  open  type  of  motor- 
■Uirt«'r  panel.  Both  types  arc  provided  with  standurd  uiotor-stnrter 
switches,  which  are  litta'd  with  no-volt  or  no  volt  iiinl  <j\orli>i»d 
releases,    Tlio  chief  tlilTerencc  between  tlie  two  types  is,  njwirt  Irotu 


i 


Fl».8.    J.  A  r.  MnrciB  SrAnrrH  Pam  l 
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l-i...  I. 


lie  tilK  Urt.N 


the  proleclinB  cover,  the  armnuenient  of  the  swiIcIhh  and  fu>ie<. 
Tile  annnKcnient  is  very  cleiirly  xliowu  in  the  ciise  of  the  open  type 
(Fig.  4;,  while  the  switches  and  fu>w«  on  the  protected  type  of  motor- 
Kturting  piuiel  (l-'iR.  :i)  will  be  recogniKcd  a*  thoso  alreiKly  ilewribed 
abov  e  I  Fig.  1 1.  The  protected  type  of  sbtrter  may  l>e  made  wiiler- 
tiKht,  <uid  IN  8upplie<l  in  ihui  i-aiie  with  screwcil  glands  for  Ivnils. 


ELECTRIC  LIFTS. 


There  are  a  ^reat  number  of  desij^ns  of  eli'clric  driving  (;enr  for 
lifts  uu  the  market,  dilterini;,  however,  motsllv  in  arniiiK^meiit  uikI 
liiatters  of  detail  only.    The  Mysti-in  of  eleelric  wind- 
ing, described  below,  is   that   adopted   by   Mexs  s 
A.  Kiiiitli  A  SteveiiH.  of  liiilter^-ea,  wliu  have  jiiiit  i<^n  -1 
an  interi'Mtin^  painphlrt  on  the  subject,  and  liiive 
f;iveii  MX  !ti>iiie  aililitiuiial  iiiCoriiintiuii  with  re^'tird  to 
their  Hysloin.    The  lirm  iisi-n  three  dilTerent  i^y  stems 
of   electric  ccntrol.    The  first  one,  known  im  the 
"  electric  switch  »y«tem,"  is  best  siiittil  for  paswii^ji  r 
liftH  running  at  speeds  |;n'iiter  than  2(Kift.  \ht  iiiinnte, 
when  it  becomes  dillicult  to  liitndle  llie  hand  rope  willi 
certainty.    The  switch  is  nmnnted  in  the  cage,  aii<l 
controls  the  lift  motor  by  a  number  of  wires  ninniii); 
alotiK  the  lift  shaft.    In  the  Heoond  electric  system,  v 
ciilli'd  the  ••  double-push  button"  system,  two  push 
biiltuiis  ai-i)  h\tMl  at  each  Hour,  and  two  in  the  ca^e. 
Prexxing  one  button  of  any  pair  will  cause  the  vngv  to 
niiceiid  and  tlie  utiier  to  ilescend.    The  motion  con- 
tiimes  as  long  as  the  button  is  presseil,  but  stu|M 
iniinediately  on  release.     Interlocking  devices  are  provided  to 
prevent  two  persons  t^ettiir.^  control  simultaneously,    'riiis  syHtem 
is    usually  combined  with  automatic  interlocking  ;{>ite»,  o(H'iiiiig 
only  when  the' cage  is  at  the  siune  level,  and  with  s»ilche-s  on 
the  (Tiitc  to  prevent  an.v  motion  of  the  cB«o  while  any  ({ate  is  left 
open.    Tlie  possible  speed  is  snmewlial  Umited.  but  as  this  srstvui 
is  cenerally  used  where  traffic  is  Hjuall  anil  where  the  lift  attendant 
ja  rtlspens«<l  with,  tiiia  doe*  not  iiiiich  matter. 


FiuuUy  we  have  the  "  single-push  button  "  system,  which  is  it 
more  olabiinitc  modification  of  the  double-button  system.  One 
button  only  ia  provided  at  each  floor,  and  by  presxiiig  any  button 
for  an  instant,  the  cage  is  brought  to  tlx-  corresponding  floor,  where 
it  stops  automatically  and  unlocks  the  door,  which  eitiuiot  be  opened 
till  the  cage  arrives.  The  passenger  can  now  open  tlie  door  and 
enter  the  cage,  but  so  long  an  the  dt)or  is  open  current  is  cut  off  and 
the  machine  cannot  move.  Having  entered  and  closed  the  door, 
thus  restoring  the  supply  of  cnn-ent,  the  passenger  finds  in  the  cage 
a  number  of  marked  buttons  corresponding  to  inn 
varions  floors.  The  n'qulr<'d  button  is  selected 
.  anil  presseil  for  a  nionieiii.  and  the  cage  sttirtu 
riwny  to  the  recimretl  floor,  iipwanls  i>r  duw  iiwnrds 
^^^r  as  the  rase  may  be,  but  in  moving  otT  it  relocks 
llie  door  it  is  leaving ;  on  reaching  the  selected 
floor  it  agnin  stops  auloiuatieally  and  unlocks 
the  door,  thus  einiipleling  the  cycle  ;  the  passen- 
ger inust  close  the  iluor  on  leaving,  and  the  \ih 
is  then  at  the  disposal  of  the  next  comer.  An 
additional  button  is  fixed  in  the  cage  enabling 
the  passenger  to  stop  the  machine  at  will  in  case 
the  wrong  button  has  been  proftsed,  or  for  any 
other  reason.  Means  iire  (irovided  for  prevent- 
ing tuo  persons  operating  siimillaneonsly,  as  the 
first  comer  bars  all  otliers  till  the  journey  in 
coiiiplelrd.  In  the  case  of  l«o  persons  pressing 
buttons  precist'ly  at  the  same  moment,  lu-iilicr 
can  gel  control  till  one  releases. 

Fig.  1  represents  the  lift  gear  as  employed 
w  here  the  regulation  is  effected  by  a  hand  rope, 
while  l-'ig.  'i  reprCN.-utH  the  same  Uft  gear,  but 
provided  with  the  necessary  solenoids,  for 
carrying  out  the  movements  electrically.  It  will 
be  seen  from  the  illustrations  that  the  motor,  the 
speed  reiliiction  gear,  the  mechanical  brake,  iho 
ri  «istances  and  suliMioiils  (where  used)  ure 
mnunted  on  a  comiiinn  bedplate.  Messrs.  timilli 
,V  Stevens  are  now  also  supplying  lifu  driven  by 
single  phikso  motors  of  tlio  repulsion-induction 
tv(H'.  The  speed  reduction  gear  I'oiisists  of  ft 
worm  and  worm  wheel,  running  in  oil. 

A  feature  of  Messrs.  Smith  &  Stevens'  design 
is  that  the  gradual  cutting  out  of  the  motor- 
starting  resistances  is  done  automatically  by  tho 
miivenicnt  of  the  lift  itself.  All  tho  lift  attenilant 
has  to  do  is  to  start  the  motor  by  putting  tho 
first  resistance  in  series  with  the  motor  imiiaturc. 
This  first  re»islance  has  t»  be  proportional  to  the  maximuiN  Itrnd  the 
lift  is  intended  to  carrv.  It  is  thus  clear  that  the  cage  will  not  start 
slioiild  tile  maximum  iiwd  be  exceedeil.  When  the  atleiulenl  pulls 
the  rope  (or  actuates  the  switch  or  button  in  the  case  of  electno 
conlroli  tlie  brake  shoes  arc  lifted  otY  the  brake  pulley,  the  motor 
reversing  switch  is  set  in  tho  proper  position,  tho  first  reHislnnco  Is 
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put  ill  series  with  the  motor  armature  and  the  main  switch  is  closed, 
the  operntions  taking  place  in  the  onler  named.  The  motor  now 
begins  to  turn. 

The  device  for  gnwliially  cutting  out  the  reBist.inces  is  as  follows  : — 
At  one  end  of  the  shaft  canyinj;  the  rope  drum  there  is  a  toolliod 
whoel  which  engages  with  a'l-liain.  This  chain  is  wound  up  simul. 
iBiioously  with  the  movement  of  the  rope  pulley,  and  acliialcs  the 
luulur  starter,  so  tlmt  the  ixsisumces  are  cut  out  one  by  one  until 
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nonr  arc  loft.  By  lhi.<  tiiiie  the»tartcr  abnts  iifjaiutt  i«  atop  iinil  tho 
toothf't)  n  lir>  I  on  ihv  i-li»ri  iK'giiiii  to  ulip.  For  stopping,  the  nppra- 
lioiiH  ciiuiiiiirntril  idiovi-  i»rc  iKTfiinn<'«l  in  the  revtrw  order  by  the 
puU  of  the  rupc  in  tlii'  opposite  (iircctiuii,  with  this  difli'rcMCv :  that 
tlio  reaislunct's  arc  all  cut  out  quickly. 


Fio.   . — El.BCTKicAi.i.Y'«PBnATien  Lirr  Orta. 

Wlierc  the  contrul  from  the  cat;*-  i«  done  by  electritnl  nicntiK.  the 
nrr«n(!iM>jent  Is  ait  »ho»i)  in  \-ig.  'i.  The  tncclmniciil  part  is  intirh 
the  saui«  as  in  (oriuvr  cu»o.  but  ihu  pull  o(  the  hniid  rope  is  riiplaceil 
by  the  pull  of  a  number  of  solenoids,  Nhown  on  tho  tup  and  on  the 
left  of  tne  cast-iron  resistance  frauie  (Fig.  2).    Tho  lid  of  this  frame 


is  hinged  as  Khown,  and  the  reMistanres  may  be  gat  at  from  the  top 
by  simply  lifting'  up  the  two  purls  of  the  lid.  The  reustances  iiscd 
are  of  Rnlvanified  iron  wire. 

In  paKscii<;er  niid  Koods  lifts  four  and  two  Kt««l  ropes  are  naed 
i'('sp4>ctivrly.  The  sitfctv  arrangements  against  brcaltOKeof  the  rapes 
arc  of  thu  usual  type. 

Tho  following  rompaintive  table,  compiled  by  Messra  Smith  odI 
Sjtevens,  is  of  much  interest : — 

Comitgrntirr  <'«<!  of  tl'orkinii  lftitlrnnlie  aid  h'Ifflrif  Lii'lt. 


Tn»  of  lift. 


♦Electric  

fHyd.  «us|>eDd«(l  H.P 
t\iyi.  suspended  L  I*. 

$KlKtric  

tUyd.  suBpendi'd  H.P. 
F.Im  trio  

♦  Hyd.  «us|i«ndcd  H.P. 
liMyd.  euspt'uded  H.P. 
'Hjd.  suspended  H.I' 

*  Hyd.  suspended  H.I'. 


tiouroe  of  power. 


BirmiDKham  Corp. 


London  U  yd ,  I'o«  erCo. 
(UiuiKow  Corporation. 
CilasKOW  Curporatioo. 
London  Hyd. I'owerCo. 
iLondonUyd.l'owerCo. 
IiOndon  Hyd  Power  Co.: 


9 

Co«to( 

•T.  round 
trip  up  & 
down  in 
pence. 

so 

0-1073 

so 

fiO 

|0'443 

iSO 

lOOM 

50 

10-337 

AO 

80 

10-213 

SO 

0-287 

W 

0-21U 

50 

0-S4t 

tTip» 
penny. 


S4S 

1S« 
421 

161 
47 
818 
4» 

m 


N.B,-  Corrcilod  by  L  H.  P.  Co.,  1904  Ssale. 
•  Observed.    Conditions  ordinary.    Current  at  L'Jd.    Test  covered  40 
round  tripe  with  full  load,    y  Calculated  from  published  scale    X  Cal- 
cuhtled  at  IkI  |>«r  I.IKKI  gsHons    Pressure.  901b.    };  Ubwrved  Condi- 
tions ordinary.   Current  at '.'id.      Observed    Current  2Jd.   <  Obserred. 

With  regard  Uj  the  economy  attained  with  lifts  operated  by  s 
single-phase  motor,  we  are  iiifoniied  by  the  manufacturers,  tlist  s 
lift  with  a  travel  of  :t3fl.  and  conveying  live  persons  (weighing 
7i-wt.)  made  tO  ro>ind  trip>'  (ineluding  H()  separate  stopsi  per  unit 

euilKUnii  d, 


A  NEW  FOLDING  STEP. 


^^l•s«rs.  Hur'd,  Nelson  iV  Co.  of  Motherwell  are  making  a  foldin? 
step  for  tratucnrs  which  has  recently  been  employed  at  Kilmarnock 
and  other  places.    In  tramway  cars  w-hich  are  fitted  with  lifeguards 


slructed  ttud  litted  that  it  may  be  raised  from  its  normally  "  down" 
position,  when  in  use  at  the  roar  of  the  CAr,  to  an  "  up"  position  in 
which,  while  it  may  still  bo  used  as  a  step  it  does  not  form  so 
obstacle  below-  the  car  platform  such  as  to  strike  anyone  falling  in 
front  of  the  lifeguard. 
The  step,  which  is  shown  in  the  illustration,  extends  longitndinsUy 


— mjif 


-0  w 


STEP  DOWN 


it  is  disirnble  that  tho  lower  step,  by  which  the  passengers  mount 
on  to  or  dcifi-'ciid  from  the  car  platform,  should  be  cupable  of  folding 
up  when  out  of  use  so  m  not  to  impair  the  i.tliciency  of  tlie  lifesuard 
at  the  forward  end  of  the  vehicle.  Some  of  the  folding  stepa  on  the 
market,  however,  fornt  a  source  of  danger  to  nerson?  inadvertently 
stepping  from  tliv  plntfuim.    The  "  Uur.-»l  Nel^jn  "  Avp  is  ao  cou- 


alongside  the  car  platform  as  usual.*  It  is  carried  by  two  haoserf 
which  oin  free  to  revolve  in  stationary  brackets  iitlachi-d  to  the  i-4r 
plutfonn  bearer.  The  axt  s  of  the  hangers  arc  provided  with  s 
nuadrant  and  n  le\  er  rcHpeetively.  which  are  coimecteil  by  a  rod,  m 
sluiwn,  so  th.-it  the  tuovemont  of  Iwth  hansers  is  in  unison. 
A  eliuiii  is  curried  ruuiid  the  i|Hitdrant  ou  one  of  the  haDgers,  tlM 
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mi  of  th«  elinn  hvinp  ntt<tched  to  k  krtv,  which  in  rauuid  or 
l.iwcrcil  l>y  inr'FifH  of  it  hniidlp  eminrr(f<l  to  it  iiiiil  oxtPinlinK  up 
»liroii;;li  llu-  fur  pl.itfonti  so  to  Iw-  witlim  piisy  lonfli  of  tlu' 
lirivr  r.  I'or  llic  j>iirpn«ii>  of  rnisinj;  or  IowpiIo^  llio  Rt<>|>.  thn  Imiiilli' 
)-  ili.r  .  M  furwunl  n:,'itiii>it  tlio  jinll  of  a  ^»|>rilly  to  n'lenso  it  from  ii 
iiuLliii-  <■  i<.r>h,  and  it  i»  jIicti  (oillfil  iipwanU  or  ullowo<I  to  di  srfn.l, 
a-.  (  iiiiiv  I..  .  [h,  1  in;_r  -  li.iiii,'  rotJitcil  lIuTi^liv  nljout  Inlf  a 
rcvoiiition.  f5top8  are  jiroviiieil  to  prevent  urtnu-r  iiio\('iiK-m.  Tli«i« 
on  raiaiBif  the  t>tep  it  in  bronchi  from  u  puMition  at  ii  coiivioiit'Ui 
height  fir«iu  the  Kruuiid  for  urdiuur^-  iiim.-  tu  it  pwuiicu  poniJU;!  u  itli 
that  trigmlly  occuptod  hut  at  »  mnoh  hi||fa«r  kvd.  la  lha  down 
fdrithm  of  tm  itep  t)i»  Isver  opanlad  hjr  th*  familla  ia  in  flomtact 
with  fha  qnattnuit  am}  prcventii  latanl  movMnmil  «l  th«  atap. 


THB  D1B8IL  BHOUIBllI  BI»BCIitiCiI)(  QENBBAIiNG 


Wl  X,  t.  LAWKOSt. 

In  the  prc''<eiit  t'a|H'i-  tlia  intentioB  ia  ta  4aal  with  th<'  iiintl<'r 
pOrely  fiom  (ho  practical  aide,  and  to  Rive  the  rennltK  of  nctiinl 
oivcriciirt'  of  th«  ivorlun^  of  aoefa  enfr>n«ii  os  er  a  roiiHidornbti'  pciiml. 

To  fxplitiii  its  operation,  however,  it  nmy  he  Item  said  that  tlic 
rHcwl  <'iit?ino  ii«  fit  prt'^ent  mtule  is  vertical  and  works  on  the  (oiir- 
strokc  or  (.'nrin  I  cm  U-.  On  the  tir«t  »troki-  iiir  is  (jikon  in  «t  tlio 
prcB*un?  Btid  t' II i  111  III  .•  fif  the  Kiirrinimhirjr  a^llv^<tph«■rt•.  The 
second  Htroke  : i'ii|m i  ^  •■-  \\r*  to  or  (i*  ni iJi.  i-j  In  i,-;,  mid  to  a 
tr  lliprl;ltlll<'  of  >ittr  l.tKHt  I.  Do  ilirlloiii  i^linkf  <jo\V')iU  ill  d-^  I  ill- 
rr>irdMir>tioo  of  tho  furl  I*,  ciii  rii-d  oot  iil  m  4'oo«taMl  |ir*'^j*iirt'  for  11 
|ii  liixl  ahu  ll  i»  dctcruiiiitHl  l>\  tlti-  aiiiituiit  of  oil  tu  he  npiayt  d  in. 
which  qtiantity  W  rantrollad  fay  iha  HvaRMr.  Tha  acemid  pari  oi 
the  fitirolc«  is  Approscinmtaly  an  adialiatie  npanaioii.  Tlw  fourth 
Kirokc  i'\pclK  the  gimaa  fram  thn  cvlimter.  'Dtp  iifib  atraita acain  i» 
I  If  iijiini- )ik  tht>  tiral,  and  ao  on. 

It)  the  autumn  of  IWKi,  on  the  nuthor'x  rcooiiiiar  ndittion,  a  Du  iiLd 
citgiiu-  for  ihc  ninninK  of  the  tniiuwiiv^  in  Hothesav  during  the 
winter  nvhen  the  cersKe  i«  Kieully  mlticedi  wait  onlercil.  This 
i  ii^ini:-.  huilt  hy  tlm  AllK-hiir){  .\itieii  Miixchiiivnfablik.  was  put  to 
v,  i  r1<  in  fnnp  lo<i:!  iHiriuR  last  winter,  anil  up  to  the  ci>iniiienrc 
1111  111  III  ill.  Miniii  .  r  irikflii-.  it  wan  coiiHlantly  Hi  work  on  the  train 
»a>       Ml  1  , 1  \i  I  uui  h  dayx  in  I'urb  Mcck  or  fortiiiijjht  iw  nlontn 

wan  got  n]i  111  liii  ii  round  the  ^.t'  a:ii  >  la  ine  -i  t.i  keep  them  in 
SOtid  workiiiK  uidcr.  NotwitiistandinK  the  fact  tliat  oil  ftiul  at 
]U>tliaaa.v.  owiii<;  to  iti>  ha\in|;  to  bo  tninapoitad  in  faamla.  and  on 
aeooant  of  high  (ninhi  rates,  cocta  4i>  Hd*  par  ton«  tlia  ilani  of 
fuel  on  a  spcctal  month '•  trial,  wltllOTt  aiMHn  p&it  Iwiqg  naad,  and 
with  a  mean  ilaily  output  of  ttTO  tmitit  ma  not  more  than  vMd. 
fn  Quit.  Tha  casacity  of  thia  engine  ia  70  n.n.i-.  to  80  b.ii.p.,  and 
It  ia  diTcci-fonplra  to  a  SOliw.  S60-volt  traction  dynamo.  A  httle 
l«t«>r  another ri)(;iiie  of  the  satitc  make  was  ordertsl  for  tlie  <  freennck 
and  I'ori  (ilnntjow  tramways,  to  supply  encrify  for  the  li({tiiiM>;  "i  ihe 
car  nhid,  for  ruiiiiini;  the  workshop  motor,  itml  iii'iviiit,-  i-iii  -<  uliout 
in  the  night  time  when  the  supply  froiu  tln'  ( Urp.L.r  itinii  ii, mis  n 
not  avnilabW.  This  en^nt>  has  bpcn  at  work  lilitioet  ewr  mik'*.'  it  wiui 
i.tarttd  111  .Vii'jusl,  ISKKt,  and  with  a  ni;;htly  output  of  (V)  unit*  only, 
that  i«,  uilh  a  M  per  cent,  load  fiu'tor  (the  eiij^iue  aiul  dinM.'l-cuUpled 
4yiiaiiio  ht^vinii;  a  capacity  of  90  kilointtta)«  tiio  total  worita  eovti' 
amount  to  only  tynid.  per  unit. 

The  resultn  in  theaa  two  atattooa  lieiiig  ao  MtialaclotT  an  enKinc 
of  ino  H.ii.F..  directly-foupUd  to  a  lOOttw.  tramway  generator,  was 
iuatalletl  by  t)ic  l>ud|i'y  and  8U)iirbridj;e  Tr»iii>WiUit  <'o.  in  a  Ruh- 
atation  at  I.yo,  to  supply  an  outlying  portion  of  thtit  eompiuiy's  net- 
work of  Irutuwiiys.  and  an  official  tvnl  of  this  vn^^iiie  \i\  Mr.  \V.  II. 
Iloulli  Kuve  ()-(Mi4lb.  per  kilowatt-liour,  includinjj  11  ."db.  pi-r  hour 
fir  frirfon  losses  as  the  mean  ronsiunplton.  or,  OS'2  per  i.h.f.  on 
^Il  f  ill  ImimI,  costinjfat  .'Kts.  (i-  i  11:1.  11  l^iVd.  pvr  unit,  llic  seta  at 
Kotlj.  -liy  iii  i  I^ye  arc  run  in  parallel  with  1  |.  e!rir  stfirnifo  IwiiliTii  H' 
il:.-  (irciMiiirk  engine  is  nm  directly  on  Vi  ili'  nmii  NMilu  nt  ;iii\ 
battery.  In  the  early  part  of  the  prejieiii  _i*eiir  tiie  tily  ot  ijirnini)^ 
ham  Tramways  Co.  iiiatalietl  at  Yardley  two  engines  of  180a.B.i'., 
«aeb  with  a  <iire<-l-couplv4l  lOOltw.  K«)U<»'ator.  Tlie  traction  atts 
run  in  jpacallal  witlioul  a  bathnry  rowrva  on  a  wry  iinotnating  tram 
way  load,  tha  numbar  of  cara  on  tiia  lioa  iMiiw  limited  and  the 
deniand  TafjriTit;  fruiii  /eru  to  a  maiiiuum  witiun  a  few  minutes. 
Ncitwlthataariin::  "uch  tluctuAtloiu  tha  anginoa  goveni  p<<rfectly,  the 
conHumption  of  crude  petroleum  costhij;  on  an  average  'lOs.  jMjr  ton 
tielivered  at  tlio  railway  station,  and  excliuivv  of  carlik^e  itnd  hand- 
Iitij/.  as  sliinvn  hv  a  works  return  coveriii;;  a  period  (d  four  month", 
n  i>  I  '  '  I  it  till  •  1  \  --.itisfaetory  lii,n]i'e  of  ft  little  o\er  one  lifth  of  n 
poiiny  per  Itoaid  ol  iiradi-  unit  d>  h\<  i'pil  at  the  -iu  i1chlK>ard  Two 
mon"  6n(('n<^  of  exactly  tin  -mif  m,  •  ,u  1  nm  In  iil  installed  in 
tile  Yardley  Keiieratiut;  enniion  fur  ttie  workio):  ot  aiiuthor section 
of  the  local  trnmway  lines,  and  when  tln  se  are  erected,  thrco  of  th< 
fonr  en>;ine<t  will  he  run  iu  parallel,  llic  fourth  beint;  kept  in  faiory  e. 
^  •  Abitroi  t  of  a  Pafir  Had  hafara  iba  Qlaiftw  ICtaliaiaal  Ooliago 
ticientilic  Saeiat;r- 


The  workiiiK  results  at  Yardley,  taken  over  a  pmiod  of  ll'2  d.-iyn 
inituediately  precedini;  Septemher  1(1,  llHM,  ari'  jjiveii  in  the  lulde 
helow.  The  engine'*  wore  inn  in  this  tune  for  'i.lSU  hoiiis.  yii  ldiu;; 
1111  rtotiml  output  of  .'.  I.H'.HI  uiiitH,  wlirrens.  if  woiki  l  nt  full  IimiI, 
tlii  ir  p.>K>ible  output  in  the  !.:\me  liiiii' wouM  hive  Il  i'ii  |;t7.Ni)0 
units.  TIh  loa«)-iinctor  wtui,  ihcrefon*.  a  slii«  I  ."i-  1'-*  pi  r  cent, 
Tlir  1,  Mill  .  areaafitUowa: — 

l''ael  oil    iJ  'J'Jikl.  per  uDit. 

IiobricatinK  oil    o  107d.  ., 

EoKine  iooiu  utoteg   (t  OUd.  „ 

Water   OOMid.  „ 

Halari««  and  Wagae   0  iCMid.  ., 

Bapaira   Ollld  „ 

Total  works  c'i*t  -    0  itiil.  ,» 

iiiKl  the  loiKl  factor  been  J.'i  per  cent,  tlia  tOla)  WOlica  COlt  par 

unit  could  ha\  e  been  reduced  to  tV  IK-Jd. 

Kveii  ibis  sliould  be  reiliireil,  as  the  Hater  for  COolini!  piirpom-s 
has  been  down  to  D  lllAl.  or  under,  for  two  periiHls  of  ">(  d'lyn  each, 
and  to  (N)lOd.  for  one  (period  of 'JM  days  the  abnortnul  ciml  of  this 
item  for  the  first  inontli,  which  puts  the  averd^e  up,  beiilj;  duo  10 
the  whole  i|unntity  rcqnirtsi  huvin);  been  taken  mttt  the  Water  00in> 
p«iiy'4  mains  and  run  to  waste,  wherena  it  ia  now  stored  and  uaad 
over  aeaio,  a  amall  '^luantity  (or  iiiBhinjf'Up.piirpiMea  only  bein^ 
ulcen  Irani  tho.tnaina.  Alao the  luhrieating oiioaata  are  very  IurIi,  ' 
atui  are  now  laeeit  ing  attention,  as  it  is  <  \  Idrnt  there  is  preventable 
waste  in  thia  iteui. 

.\s  in  tramway  Work  the  load-factor  ciiii  easily  be  kept  up  to  fiO 
per  cent,  of  tli"  nuniiil;;  plant  cupiw  ity,  it  is  idnii>iis  ilmt  the  ahnrn 
costs,  yoo«l  us  Ihry  appear,  niisihl  be  bioti},'lil  do\Mi  t.i  not  iiioie  than 
one  third  of  a  penny  per  ItoanI  of  Trade  unit,  with  ploil  e.ipable  of 
tuniing  out  in  round  i;iiiii'"  r>i  t .  liK'.tJtMt  units  per  y<  nr  on  :i  daily 
run  -if  -i>  'lours,  while  -  .].)i;  ,  iii  -  .  i:l ,  "^UI.lKiO  units  in  that  time. 

(  oiiipnrin;,'  thene  cost.-,  with  those  of  st«im  goileraliii>:  stalioiu 
lm\  it\g  outpu;s  of  iiidlioiis  of  lloard  of  Trada  unite  in  a  yent,  tlio 
folluwlug  aix-  lliu  rctults  :  - 


Yardlof   Ill 

(ilasgow  li.lectiie  Lightiiik'-  -  >le«tn 

„  tramwajB  

RdlnburKh  llghitQ«  

Taverpool  overhaad  raSaavs  » 
Liverpool  traaiw'ft  A  llthrg 

Hheffield   „ 

Maoohnter    Miihiiag  and 

tramwajrs   „ 

SunderUcid  huhting    „ 

DubUa  tramwa;».. „ 
Citrol  Loadaa  Co.  li^rtiag 

aad  power   ., 


I'oit* 
autpat. 

Fuel 
ceat 
p.aalt 

Load 
faalor. 

Tat,  worfca 

•oat 
par  oaiL 

O*' 

I  J  -,4 

11..-.01,«>:X) 

0^ 

14  «1 

0-M  1 

048 

021 

•'74 

SB.oi.'i.ofia 

0  :t  > 

■iii's? 

»W 

I.TTT  im 

0  ts 

0  07 

is.a(K(,»i'j4 

U  ill 

11 -tw 

0-wil 

1»-S1 

O-Clt 

0-M 

on* 

iM,M«,4M;  0-44 

•J  I  21". 

1  MI 

A-,  to  the  Biz«  lUi.-.^rl  '■ii'^wr-.. 
iHi  ii.n.r.  in  already  appiuaciung  c 


1  lir  '>  I  vlinder  machino  of 
i|il?tiiiii  at  Megsri".  Carel's 
works  at  (ilieut.  each  cylinder  to  wnr..  ai  \>'>i,  n.ii  1.  .  iiiil  qiur.- 
ri'K  r  tlv  ilit>  anthor  wits  assured  by  Mr.  Imhof  8ul/.er  that,  so  far  as 
th.  t'.nti  iif  !iul/-er  Uros.  is  coiicerued,  they  foresee  no  difficulty 
m  makiiit,'  eiigiuo*  to  work  at  MO  e.H.P.  and  noKsiblj.  1,000  B.B.P. 
per  cylinder.  Aa  «  maltar  of  iaet  a  now  davakpmaDt  of  tha 
IHesel  eiiKtna-'a  two>«tiolia  eyole — ia  now  Mng  carried  out  hy 

Messrs.  Sulirer. 

The  makers  who  have  undertikkon  the  nianufacturc  of  this  engine 
arc  Messrs.  TheAuKaburg  Actieii  Maschineiifabrik ;  Messrs.  Gnu;;  tV 
Co..  of  lliidapeet:  Messrs.  Sul/er  Bros.,  of  Wiiiterthur ;  Messrs. 
t'artls,  of  (ihent ;  and  Mr.  Eiiiiiimd  Nnli.  1,  i  f  St.  IVtersburji.  In 
Scotland  the  luaiiufacture  Im-.  Ijo.jii  i  iki  ri  u).  by  .Mirrless,  \VBt»on 
,V  Co,,  iif  whone  engines,  however,  tiie  uutiior  na.s  had  uf  cfM-rience. 
unl  ill  i.  1 1  t^Uuid  arrangements  liave  been  lumle  between  tin  I  'n  i-lOil 
I  11.  Liml  .Mi'sxrs.  \VilUns  X  ttobiuum  for  the  iiianufat  uu,:,  by  the 
liiiti  i  .  III  -uch  eiij^ines  as  nmy  be  required  by  the  Dies<-1  (  onipaiiy. 

i lie  auvaiituges  of  the  I'iescl  eiiii^iius  are  uutuy.  lu  tiio  lirat  plaice, 
althouRli  the  apace  requiretl  for  tha  aajpiM  awl  ^.vuuuo— on  accotini 
of  the  comparatively  slow  speed— fWrevohilioatfora  lOOn.K.f. 

or  1M0  a,M.l'.  set— is  relatively  grcai  compared  with  a  steiiUl  set  coin- 
priaing  engine  and  dynamo  only,  yet  tl»«  whidc  space  which  wonbl 
be  occupied  by  boilers,  feed-piuiips,  eeonomisers,  bunkers,  Ac.  is 
savol,  there  beiiis  privctically  only  the  engine  room  and  fuel  stuiagu 
tank  space  to  consider.  Uwinjr  I*  the  fuct  tliat  the  etifrino  cati  be 
started  from  rest  and  full  a|iee-.l  iiit  liiied  in  about  "lu  uniiute,  there 
arc  nil  stJtnd.by  losses,  mioli  h-  hit  iri'-nrrvd  whi.m  sii-iiiii  'na-i  f.o  !>« 
tLii^cil  fiviii  toid  watei,  111  svhi  ii-  llrt-  I.  imj  lu  h>-  K<-|U  l.niik' d. 

\Vi'h  rt'i^'urd  tfl  llie  Use  of  l.tiebsjl  t.U(4u.i.s  for  iiuunm  jiuipu.-ija  il 
niiiTi  111  rem niliei  i  il  that  these  engines  runnin;;  in  one  direction  are 
not  ijuite  suitable  ior  iiiariue  propuUion,  and  that  they  can,  Uieroforo, 
onlTbeauooeaafuliyamplojradwlMm  tuiad  in  cgnnaeltonwithdynamoa 
anj  rooton. 
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Tor  small,  r  oroft.  n  »>i m'l  motor  of  t)i.-  revcrnibU'  l.vp*  m  iiiaMr 

.,r  Uii."  vaniU  in  apefl  from  dead  »lo\v  to  full  fp.f 'I.  uli<-i.l  or 
oiitera.T*  ihemoM  promi.itis.-.  ftnd  tlif  iiiithor  lias  Urr  i.  pnnl«-i;.Ml, 
w-ithiii  Dio  p»Jt  iiioiitli.  to  test  ..!»  tlie  Thmiiw  a  bo»l  »w  UtU^U.  Ihw 
i»  thr>  neiirt!'!  iippruaoli  Km  pr;i.  lioal  pf  trol  nioUH' lOf  light mU 
h»*  vet  hcvn  nnwliicitl,  InU  il  i»  lo  U  Isuped  that  the  in«OIII- 
fiiotnrf n  who  lmv<  pt rfwted  the  Piwel  engine  tor  elcclrtcia  piir- 
poM.»  oil  land  wUl « iiuii«ly  lak*  the  (Icwlopment  at  n  imwinc  tx-pe 
aneiita  in  hand.  ,    ,  ,  i 

As  to  (ho  oO  mea  in  DJe«ol  .  iiKirn  s.  s,otai  -^liaU'  Mil  ll:l^  Ihci 

fooiMllftbetllc  ckun.  >t  and  Ih-I,  but  it«  piicf  is  t.>o  liiyh,  aiul  utter 
itoome— not  in  or>l>T  of  luorit,  l-nt  ii^^  showing  tlu- wi.l.- iiiii|?e  ot 
^npplv    Cimudiaii.  Pc-nii>vlv,uiin,  or  Tniudi.d  oiIh  in  tlK 

WMtem  hfiiiisplien-.  ;"'d  Trsii^s h aniii.  Ku?*iau,  r.iiniinli.  Ihtiro 
or  .N>w  ZeiUttinl  oils  in  tt"^  oAstcrii ;  tiic  only  preCTUitioii^  n';>  ''-^«i"V 
beiiii!  lo  Bcc  thM  ihc*c  trudc  oil*  :ir<?  dt^stilplniiinea,  :md  ih.  Irr-ci 
fr-.m  hiluuien  tli.^  Letttr,  u*.  lias  t.  iuU  lo  olo^;  tlio  vah  <  s  and  m»lfy- 
frcriueiit  cleaning  nPctsMrv.  With  hIiuI.-  oil  ttic  v«lvM  ilo  not 
rPMuirc  cleanins:  oftf-nor  than  once  .i  uioiilh,  but  with  the  hoayu  r 
oils  thf V  iDiist  bt  i-l.anfd  nb..m  ..lice  a  ««ek.  PualBii  iMnp  od  h 
uBfd  after  tlie  litav  n  oils  to  be  ran  ttuoaeh  the  Talve«  for  a  few 
niintiIcK  before  nhuuing  down,  in  order  to  rUati.K  tlam.  i>i"  l  wny, 
if  other  uuppliw  fail,  be  UWd  ifi  the  t-iit;iue  ..xrlusntly,  hul.  of 

«0WM»llMCOst  is  prohibitive  Ibr  cwninf rti:«l  purports.  Cmosuto 
oil  baa  lieen  lri«l.  bat  the  tuialyaea  tfen  n  umch  low.  r  mlanfac  v»iui 

than  fiT  petrok-uiii.  whilt  thu  aniouiit  of  l;»rrv  acid  :t.'>  p>  r  cent.— 
WAS  «>  great  as  lu  prohibit  its  .■.»4 . 

The  author  has  lo  express  his  indebit^dnv*!*  to  Mr.  Wilkcs,  ii  suli  iil 
en"inoer  at  Itothcsav  ;  Mr.  Ilawkiii".  inanaKor  at  (iret'iiutK  ;  itiid 
Mr.  George  Conatv.  umiiajter  of  the  City  of  ISirtuingliaiu  Trimiway 
Co.,  for  partiotilnrs  of  (.•ost-t  with  reward  lo  the  I'ngtiios  in  lh«ir 
reapecUre  «t»tioii« ;  and  to  tbo  l>ie»tl  i^ugme  Co.  fur  the  us«  of 
electntTFca  and  ditRnuna,  and  far  inf onuMian  anpfliad. 


P08V1L  lUMTBIO  HOtOB  OJLBI  IM  FBllOI. 

Avcordiii>!  to  L'Eilairagc  hkchi'i';',  the  puaittl  «U»llOriit«i  of 
l\»ri.  have  r«eiinll>  adoeted  15  electric  motor  car*  fo>  rarryini; 
uuuU.  .The  eoneaiaimi  for  «iipplyiii;;  the  c«n  wa»  ^udi  to  the 
Soei^  dm  Ueaaegeriaa  Poetes,  which  is  under  the  obli!;atton 
of  «i«l«taining  the  «an  in  good  working  order  for  fivo  >■  uih.  In 
order  to  be  able  to  give  this  ifiuirulllee.  the  lirui  itbc-lf  entered  into 
a  similar  a(!Teeinent  with  the  maJicic  of  the  ilitTeitnt  pans  of  Hie 
car.  The  car  body  U  delaehublc  from  the  eha»-si.>.  It  p!.)\)desa 
sptwc  of  about  .''O  i  ubic  ft.  for  the  mails,  and  the  useful  fidl  load  is 
some  l,<i:iOlb.  .Xccess  to  tin-  interior  i»  gmned  by  a  ltd  at  tlie  top 
and  a  dixir  at  the  back.  The  latter  nifty  be  locked  liii  addition  to 
the  ordinarv  lockiu);  desice>  by  a  miitablo  meehiinicai  arraiiK'eiiK  nt 
operivtc*!  from  the  driver  «  seat.  I'ortxfour  IjO-amperohuur  in  ni. 
ninktor  celU  of  the  Ileia/.  t^pu  form  oae  coiupleic  battery  set.  Ei>oh 
Hiich  i>et  weigh*  1,4401b.  and  la  endooed  in  a  caM.  Tbi  spare 
for  the  battery  i«  in  tlifl  froni  of  the  w,  underneeih  the  inver  s 
poeition*  In  cudtr  to  aeaial  the  reuiwal  and  intnxlucti  jn  of  liie 
GkUeiyi  foor  ateri  roUeva  are  fixed  to  the  iloor  of  li.e  .u  cntnnliuor 
compaiiiueiit  and  the  cawa,  wideh  an  bcowghi  tothec»r  and  token 
mnjhy  special  trolley*,  are  tlwa  readily  p«wh«d  into  the  compaTt. 
tncut  or  withdrawn  from  it. 

In  every  day  service  the  lirst  ear  leaved  the  Geiitnii  rost  titTii  t- 
al  5  o'clock  in"lhc  morning,  and  the  otlieix  iVdlow  »aice->n  elv,  each 
having  a  fullv  eharged  battery.  IteHveen  I'J  noon  and  4  o  ilock  in 
the  afternoon  the  batteries  of  the  cars  arc  ehniiged,  this  epi  ration 
occtipyinjj  only  five  ininiites  per  battery.  The  car*  tlnn  c.ir.tiiine 
their  service  until  10  o'clock  at  tii^jht.  it  in  »taied  that  tueb  chiirfjc 
allowK  the  cars  to  rttn  38  niloa.  The  pciueipal  daU  td  the 
lutthiuiiewl  portion  of  the  ear  are :  Caage,  4fl.  8iia. ;  front  wheels. 
2ft.  Miu.  dMmetvr ;  back  \rh«el«.  r.ft.  diameter ;  weight,  empty, 
4,i00Q1d.  a  hand  broke  ia  provided.   Tlu  o.iurolkr  give*  *ij?hi 

diSentnt  ibrward  trpeinia  and  thrM  backward  speed;!  1  there  are  a!su 
lonr  eontroUer  po^ilinns  in  whieh  the  motors  are  couneeted  up  as 
Kdwntor*,  thus  ljriilMii>;  the  e.ir.  In  two  of  the.s«  four  iiwuitioiw 
the  regeneruied  e- rn  ni  is  supplied  to  the  car  battery,  wliila  in  the 
two  reiuniniiig  pc-^iliiiiis  the  current  i»  dissipated  m  resistances, 
A  "vviieh  fur  n'll'  i nipl  iMi;  Hie  eiirrenl  in  ciitit-s  of  enierjjrticy  ia  eon- 
nee;!  .1  up  I...  till'  I  i.-.m'-  iiiid  i;  n|Hnb  when  the  driver  de],;v'-><  s  a 
(K.lal  iMth  1:;^  1(1'',  fui  !.  A  .Similar  pedal  i*  worked  by  1 
f,.i,;t.  1  im  ped.i,  applies  the  ineclnuiieal  brake  and  iiisij  epens 
nt  UK  ciiiii<«  tiuie  the  switch  lUst  ni'jnti..:.iied.  It  wa.s  .^pn:tu  ahy 
die  i<y=tal  allthoritio*  that  tb«  e*r  »Uuuld  be  c.ipJiWe  of  lii.ii.-ii  iLiin  ,g 

a  mean  ii|iedl  ot  ll'S  mllciiMriioar,  but  the  maummm  ^peod  wlueh 
the  car  can  attain  on  llie  Ie«'cl  ia  aouM  IT  milea.  There  are  tu  o 
uioton,  indepe  ndent  mechanically  of  eaoh  otter*  but  encloi-ed 
wUhin  the  siime  Lii<iiig  uni  having  a  eonuuon  telA.  Tlie  power  ia 
itnt  tniDcoutt«d  by  ipur^irhcel  gearinc  l«  a  connterahall,  from 
whence  it  ie  conveyed  t9  lfa«  driving  wheeTa  li^  Rohain  on  either  tide. 


Kvipoiimenti,  wcit  iiuule  with  a  ear  Of  thia  type  by  M.  Lm«h  on 
an  excdieiu  stretc  h  of  lUiM-adamiaed  road  with  the  Ibllowins 
n  sulis:  i:nprgy  expended  per  ton  mile.  watt  hours ;  troetivr 
resistance  per  ton  with  pLun  robW-r  tyres,  from  33lb.  to  401b. : 
ditto,  with  8|in.  pnennatic  tyres  well  intlated,  from  411b.  to  Mlb.: 
ditto,  with  the  Mune  tvrea  ba*Uy  inflated,  from  ->:tlb.  to  04lb.;  ditto, 
with  4}ln.  piv  nrivi'fe  (yves  well  inflated,  from  (\."lb.  lo  7Ilb. 


COBRKSPOMDEMCE. 

RESISTANCES  FOR  ARTinclAL  LOADSv 
TO  THE  KDITOK  OP  THS  XLICIRICIAM. 
Sii! :  I  was  intereated  in  Menrs.  Heniy  Lea  4b  Son's  letter 

to  yui,  wliicli  u})[i«ared  in  your  issnn  of  last  week,  deecfibihg 
the  use  of  v»ater  co»led  wire  coils  for  artificial  loa<ls.  I  WM 
nhown  tliis  ineil<o'l  .SMinn  yeai-»  afjo  by  Messrs.  -Mather  & 
Piatt  \Lt>.l )  ami  u-nl  it  li  i  t«stit»a;  generators  in  the  w.iy 
dei.crilx'il  in  Me.-t  s.  l.e  i  .V  S  i,^  K  -ut.  I  luvJ  occasion  to 
to.st  »  largo  battery,  and  eit<Jeavoiiie<l  to  em[)lov  the  same 
an  iii>;omcni  with  Lomlon  water,  Iml  uiifortmiatci.v  i  i  ir>l  that 
it  failed  owing  to  the  formation  of  n  cru.st  of  scale  on  the  wire. 

It  would,  tfter^foi*,  appear  that,  in  the  C4.«e  of  hani  water, 
the  tcmi>en»ture  of  the  wire  is  hi^h  enonj;!'  lo  that  of  the 
water  in  imttic<liatc  contact  with  It  to »«iifticicntly  hiyh  <lcj;rec 
to  ilepoeit  the  salts.  The  wire  gele  covered  with  (luite  a  thick 
coiting  in  a  very  ahott  tSmt,  tliua  preventing  the  cooling  of  the 
wire  which  tnelts  throogli,  iniid*  the  tube  of  lotle.  Ponibly, 
if  I  had  tried  .it  a  lower  cnrreni^ennty;  the  Ironble  would  oot 
have  occnrri'il.  It  points  to  the  necessity  of  (uing  fwo^  sofl 
■water  for  cooling  these  wire  reaistain  cs,  which  I  have  found 
njo.st  u.seful  and  mucit  more  ci>ni{«ct  and  convenient  than  the 
ordinary  water  tub. — Vours,  .Vc,  .1.  S.  HniiifiKUi. 

liondkn,  W.,  Jan.  9. 

CABLE  LAYIKO. 

TO  TVK  KDITOR  OF  THB  KUKTSItUAN. 

SiK  I  }{utlior  from  Mr.  Perry  a  letter  that  heia  ill  iavonrottlit 

•  solid  system  of  laying  mains  Imt  that  his  trouUe  hu  been 
with  the  bitmiien  used  for  the  jmriHwe.  My  experience  lead* 
ine  to  believe  that  either  lie  has  met  witli  a  peculiar  f|Hilit) 
of  l>ittinH'n  or  that  he  lla.■^  not  lifted  it  in  the  li«st  way.  Care 
haj)  to  I'.'  i.ikeii  ,iiily  111  ii.e;t;ii^  bitumen  to  sc«  that  it  is 
hot  ciiougil  but  not  too  hots  but  also  in  filling  the  bitumen 
into  the  Houghing.  The  matter  is  not  i|uite*uch  a  simple  one 
as  it  looks.  If  the  cables  are  wet  the  bitiiiuen  must  he  m.ade 
hot  etioti;;h  tO  evaponite  the  moisture,  otheryvi^e  it  eert^iinly 
will  not  stick  to  the  cable  nor  wilt  it  (stick  to  the  cables  if  tlicy 
aic  very  dirty,  but,  on  the  Other  hand,  care  must  ho  taken 
that  the  bitumen  ia  not  made  too  liot  and  partially  carboniaed 
as  it  then  becomes  porous.  I  hare  eeen  considerable  quanti* 
ties  of  "  solid  "  system  work  displaced  by  street  aUeratioiia  hut 
have  not  Been  the  pecnliarity  that  Mr,  Perry  scema  to  have 
found  usual,  and  in  oveiy  c:i°«  I  have  had  oonsidcnUe  trotlbla 
ill  chipjiin;.;  the  Intnnu n  otT  the  cables. 

As  regatds  tin  u,-e  .>i  i  m.iI  tar  and  sand,  Mr.  I'erry  ni-Jiiiniii 
that  he  hasi  used  ihiiiae  with  satisfactory  results  on  lead- 
covered  cables,  hut  I  think  a  word  of  warning  is  necessary  in 
case  anyone  .should  try  it  im  cables  without  a  lea<l  covering, 
as  coal  tjir  will  aittiMik  moat  of  the  w  axe.x  use.l  for  insulating 
purjh.ises.  There  la  no  eriJence  in  the  letter  as  to  whether  the 
t;tr  iiiid  »and  have  been  u^ed  hot  Qt  coid;  I  gathw  thai 
they  have  been  used  «ohl.  Some  yean  ego  flxperimeuU  were 
made  with  a  mixture  «f  Mod  end  bltamen  with  the  idea  of 
saving  expense.  Only  a  small  portion  of  the  work  was  carried 
out  because  it  was  found  very  difficult  to  get  the  sand  and 
I'ituincii^thoiiMigldy  nii.ved,  and  the  deterioration  of  the  pots  in 
which  the  bitiiincn  was  nteltcd,  due  to  the  ^and  settling  to  the 
bottom,  w.is  very  gioat.  Lately  this  work  was  disturbed  by  a 
street  wi.ieiiing  and  an  o(i]iovtutiity  w;is  afVoplod  of  examining 
it.  It  was  then  found  to  be  a  hartl  coni|iacl  tux-w  and  not  so 
V>rittle  as  bitumen  but  having  moic  the  consistency  of  asphatu 
It  would  no  doubt  compare  with  Mr.  Perry's  mixture  of  tar  and 
•and  after  it  had  been  laid  for  some  yean. — Youiat  /ct^ 

London,  Jan.  10.  W.  H.  PAttlTRLL. 
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i«>  TIIK  KDrfOB  OKTIIK  i:i.K< TlIIi  IAN. 

Sir:  The  cost  of  cablo  in  |>iri\ incial  vnwm  wciglu  boanl}' 
on  tnukll  cloctrirnl  iiDiltiTtftkiii,<;'< ;  ni.iny  oiii^inccra  ^11  be 
ililtore«ted  in  Uie  method  Mr.  .U\mf»  Perry  employs  of  |>m 
tecting  the  cables  with  a  layer  df  s.nul  atifl  tar,  and  would,  no 
<loii)>t,  welcome  fiirtlior  jaiii.  ulus  of  the  tiuantities  of  saud 
and  tar,  Ax.,  he  ufcH.  hndi  .i  iui.\uire  is  coiimionly  used  on 
tho  roofs  of  ("ut-otfic'es,  rendering  them  waterproof  for  a  number 
of  yoars.  Tho  tar  up[)euni  to  oind  the  sand  Hrmly  togotlicr, 
making  the  mixtuix'  dursihle,  and  giving  it  jwwor  of  reaiBting 
tlie  |)enetrating  action  of  moisture.  I  understood  Mr.  Perry 
to  recommend  this  mixture  as  a  protection  for  the  lead  c-overing, 
and  not  as  a  KuliKtiiution  for  it,  &^  Mr.  WordhMbam  praeumcs. 

Mr.  Waid  h:u  rccotiimcmlcil  "coal  tar  pilra  nrizedirith  a 
eartain  amount  of  6halc  oil  for  softening  purposes,  would  bo 
qtlito  aa  siiitublv  a  material  for  the  solid  gystcm  as  unreHni'<l 
Mtum«n,  whila  botng  about  on«-fourth  the  price  .  .  ."  (I.E.K. 
Jmuwi/.  Vol.  XXXU  p.  15760  U«  further  atHtca  that  in  Glas- 
gow after  tlim:  jreara  tlia  l«Ml  «overad  adrfca  did  not  altow  llio 
dighteat  aigo  of  detaiionition  of  die  ahealhing.  ll  would  bo 
interesting  to  know  if  the  fntther  teat  of  tine  bad  conflrmed 
this  view. — Yoarsj,  Ac,  V.  Ryan. 

DubliDi  Janiiarj  7,  lOO^i. 


LEGAL  INTELLIOEKCE. 

.  I^UUtf*     UudarciMUi  BUcMe  Btltirair  Oe.  of  LaaitB. 

At  BmmpUin  fxjudoii  r  C'uunty  Court  on  Tu«s4b,t.  before  Judge  Slonor 
•ad  a  iozy-  on  e'ectrinl  litter  D&mcd  rhilllps  itaed  drfendaats  under  the 
Kniployers'  LiabilitT  Act  for  rorir:<T>at"on  for  p.'iiortil  iTijtiric!!  snM 
h»Tei  littn  8U«l»in»<l  owiiiK  ji-J  mv'Ii  'M  <■      itf/i-mliU'.ts  nr  tlicn 

BcrranUi.  On  May  •HI  1fti>t  piitiiiliil  ^tw  «i>g«g<-d  Ht  tho  eompftny's  Lola- 
road  gcnfratin^  elation,  and  was  aiviatiog  in  niaisg  aaaia  hiulf  inm 
Itiping  on  to  a  tempoiarily  conKtructed  utairiiiK  opon  whioh  ha  luM  been 
nrdmd  to  i^et  by  the  chnrRc  hand  so  aa  to  be  read.v  to  aatist  in  placins 
the  piptnit  in  poi>Uiun.  The  pipe  had  been  raiM'd'  a  littl«  higher  than 
ihf  -"tfiging  when  the  To\m  Kii^wncling  it  saidanhr  broto,  Tb*  fall  ot  th* 
giipo  caused  the  ataging  to  culUpsp,  and  the  plamtiS  and  tavotlMaiMn 
Iril  some  SOU-  >i>  to  a  Minimt  tloer 

mtfodanto  adwiiud  tbat  tlia  rope  was  raflt  tor  Ite  lab,  tat  allagid 
Uaat  pklntitt  iras  gtiilt;  ol  eonlribalorjr  iMiiKgaiMa  in  tunhtg  UaunU 

►  fleeted  and  used  the  rope. 

In  eroMt  examination  pUintifT  muntained  that  it  was  not  a  Atter'sidutv 
to  MiH  tb«  rop*  in  •uch  work,  except  when  »b«r«  was  no  ebarfs  baai 
<  n      ,}h.  IlateiadhaTlaibaiapioBMlidtatlMpeittioaalaelMrga 

hami. 

Tor  the  d(trenM\  the  cbargA  liind  rtferied  lo  'I.  MittiisoB),  aatd  it 
w  the  duty  I  f  n  llltcr  la  fM  'h  it  proficr  ropen  wurv  Qted  in  tta<-  work, 
I  III  if  Ctter  had  ;iiiy  dmilit  it  »«(  hi«  duty  in  r«f«r  the  mi«M»  i  v-  lh« 
rlinri-r    and.    Tnc  plaintif  d  d  n  >t  refer  the  matter  lo  him. 

The  juiy  ralurood  a  vardici  lor  plaintiff,  dunagu  £iM,  and  jodiiment 
waa  xiTHi  acmd  aiilr.  with  caala. 


Hlgnatt  Felllnataam. 

At  Ilriiiliton  Coimly  Coart  on  Friday  In-tt  Jndpe  Scully  heard  this 
anion.  riaintilT  (inurfri-jr  HI|iMtt«  trading  as  O.  H iRnett  Co  ,  elec 
tricians)  tncd  drfendiint  (P.  B.  Ftlllngham,  rlr^trii  iani  for  £i.^  datnagen 
f  it  i.'«d  breach  of  aBrrcmcnt  as  t.i  «»!<•  in  p'sSi'titf  .  f  tlic  I'lirtricul 
iiMH'-if-H  ft)rmprly  ciiried  on  l>y  :i-'f-'iii;,iiil  at  Imo,'- ilt' rt,  l^rigliljii. 
wbereljy  defendant  ofirfed  to  do  no  electrical  work  in  ISrigluon,  Freston 
or  n«ve.  Plftitilifl  aUti  asked  for  an  iiijunctinn  reatraining  defendant 
from  any  further  brcuche*  nf  the  ncrctinent,  ntnl  (iMtlcnlarly  with  regard 
to  trading  :n  Urighton,  llovc  and  IVcston.  Defendant  ounicr  elainMd 
for  the  rectification  of  the  oRrecmeut. 

PtnuitKf  ffsid  defendant  in  lOOo  w».s  trading  as  ft  llinpSmm  Bros.,  and 
asliiil  hi  ll  t"  liuy  his  liusincm,  tor  which  he  a  t:r  i  tITii.  Witnc«t 
eTcntoally  agreed  to  do  so  for  I'L't"!  and  iu  take  defendant  ioto  bU 
annloj.  An  agreamant  was  drawn  up  whetebjr  dsi—dant  nndaflaek  not 
to  00  any  aleetiiaaJ  work  in  BrtKhtun.  I  lor?,  or  Prtaton.  In  lbs  aarljr 
IMU-t  of  I'JOl  defendant  U^fi  hiu  employ,  and  within  a  few  days  was 
ilianai^lng  a  businr«<<  at  I'l,  Norih-strcci,  (Quadrant,  which  had  o\-cr  tho 
fia^rmcnt  the  words  "  l  ellingham.  Electrical  Contractor,  Electric  IJgbt- 
iiif.  >-'i  ;iiateB  free."  Defendunt's  brother  said  he  was  the  proprietor; 
but  defendant  was  niauagiug  it  and  doing  electrical  work.  Kokbing  was 
■aid  ataat  a  tee  ftaa*  Unit  baton  oiRning  the  acnoBMnt.  Btfoia  netiiug 
Of  la  tasinoas  as  an  olMtrleUta  plaiatlff  admlltid  ho  waa  a  derc} 'man 
and  not  an  electrician. 

Albert  Hodgson,  manager  to  plaiulifT,  and  Ernest  Moore  also  gave 
f  vi<len!>e  The  lKtu<r  Haid  tbat  deltndant  snpoiiBtaaded  oiectrio  UghUng 
unrV  lit  n  'n<al  c;<iakli>hnHiDt,  but  tba  ob*^  toT  (b«  wolk  iraa  aiBde 
out  to  A.  E.  FelliDgluun. 

Par  tho  diianoa  it  was  submitted  that  pUnlii  had  no  i^abt  to  an 
inloNtion  ewln(  te  lha  delay  (to  to  U  mntha)  that  had  tatea  plaoe 
MMe  gnMaodluc  waia  takan ;  also  that  dahBdant  had  net  werkad  in 
hb  eem  maw  aa  en  Ua  am  bohaU  oiaaa  ha  Ml  yialaiura  ou«higr,  tat 


had  only  worked  for  his  brother  Tlv  u;  r'-'  inent  was  wider  than  waa 
nccesnary  tor  Mr.  Higiiett'y  prutertion.  and  v-m  therefore  void. 

Judge  SCI  I.LV  cliaracteriKei)  the  iigieeinent  as  a  peCoUaraad  natan 
or<linary  one.  and  us  a  ctiriouMy  drawn  dociiim^nl.  He  dMbM  that  both 
rlaiiii  niul  r  Sim; i  iplaini  must  Iks  diiniljwed  In  thi  event,  however,  of  hi» 
niiiv.i:  U'lni.:  v.m  c  and  theCAsr  goinu  furtlMir,  lu  found  that  if  plaintin  ii 
construction  oi  the  ngroeincnt  waa  correct  defendant  liad  broken  it,  but 
not  lor  long,  he  baring  eeaw  d  to  cany  on  buaineiH  himself  after  be  liad 
been  written  to  upon  the  »ubj««t.  Un  the  auuniption  tbat  plaintiiT's 
viawwaaaonoetheaoaHoadlbadamagM  for  the  bcwidi  «l  aiiMnaont  at 
tbe  non^aal  ram  of  £i,  with  eeatt. 


lutMr  T.  BnniBer  and  Olementeoa  (Ltd.i. 

In  the  Chancery  of  LanraiMi  r  cm  \V«lri(?slur.  before  thf  Tire-Chan- 
eellor  Sir  H.  Hall,  K.C,  ,  Mr.  ICt  liy  iirpli"'i.  on  brhall  of  \  eritya 
lilmited,  tor  ao  order  on  tbe  receiver  i  Ur.  Want  >  appointed  in  this  dcben. 
tun-  holdon*  aaliOB.  ta  daUvor  a<*sff  to  Moaon.  Vaoitia  oartain  eleotrio 
applianeoawUah  wave  aant  la  Moaon.  W.  E.  Saauiar  A  Co.,  Uvotpoal. 
on  appnnaL  W.B.  Snmner  A-  Co.  waa  meratd  in  Samnar  &  Cloaosnlaan. 
Tba  racaiffr  had  not  got  posseauon  of  itll  tbe  goods  given  ioW.  E. 
Bumner  <V-  Cm.  on  approvnl  liut  admitted  having'  part  of  Ihem. 

Mr.  LA  WKKNCl  ,  (•  I  the  ,  onijiany.  eotil' uilcl  tliat  th.-  iii;iiii.-iil  ih.: 
goods  pasjol  out  uf  the  CK>otrol  oi  the  lirm  into  that  ot  tlit>  cumpany,  the 
propcriy  in  tbooa  waawtld  in  ilis  aam|iaiy.and  tttey  formed  part  oi  tba 
b«curity  oltlia  deboBtwe-taMaoi.  IhaHm faaanls  must  eUim  as  erodiloia. 

Bis  UOMOUK  fooBd  that  BO  aentmetot  aala  had  boon  ratitlod.  and 
madeanordarlorttadolivaoyof  ttagaedala  tba  ioaotio«*a  [iiaiitliin 
plaintiffs.   


BOOKS  RECEIVED. 

^GopjM  of  tlt«  oAdcmui-nLloaf  J  worlts  can  h*  hkd  inm  Tkt  KUiiriei*it  o6t08,  poot 
free,  oa  rM«<pl  or  yubUxb«d  price.  Add  1>  ptretnt.  rocabr  txul  Of  far  IWelaabaatSi 

•  The  fvicnce  Vonr  liook.      HH>.-..    Kdiltd  Jiy  Ma|or  B.  P.  8. 

IWeii-l'owell.    (London:  King,  h«U  &  iUding).  So. 

"  How  a  Ste.ntn  ICiigino  Worka."   B,t  W.  KU.Cmneek.  (Ij(NI« 

don  :  I'awbarn  and  Wiinl.)  M. 

"  Die  Schwucli-tti'omtechiiik  iu  l^in/(!l<larnK'llitnKen."  Kditad  hv 
.1.  Hmniiftiu'.  itnii  Dr.  L.  |{ell.4ti>b.  No.  1.  l>er  wnhlwoii"*  .^'nnf  i'■• 
'^l  h-i^-i  np'M  ii  und  T«4i<phonleitungeii  niid  Ji«  I'.ntwickluii,'  fii-* 
!•  Vriidprt'cnwiuieiis.  liv  J.  lii\utiiann.  (IWrlin  :  H.  <>hk>nixiurg-i 
tn  ^..'iO 

"  Etude  I'rfitii|U(>  di-s  Courants  .\hcni>ti£s  titmplc*  et  i'olynhaw't 
et  dc  Leiii%  rniu'iytales  Applications  InduatriaUeo.''  B;  mnry 

Chcvallior.    (i'wris;  (^li.  Heranger.) 

A  Sliort  httrodnctioii  to  the  Tiii  Hi  \  ni  i m  lvr-i  Itissociation, 
Ity  J.  C.  Oregory,    (Loudou ;  Lonjjniunti,  Orc«n  >^  Co.)    la.  6<i> 


MUNICIPAL.  FOREIGN  &  GENERAL  NOTES. 
AffqnRMnn  taiuii*  ahb  n&UBk 

The  Adiuiralty  aunOUnaa  that  there  will  he  on  April  I  •i^'veral 
vAcaneiesi  (or  itaniafauit  maatars  in  II.M.  dockyard  lii■ho^/i!•,  .'iidnry 
i.°l-~>0.  rising  h_v  £10  per  annum  to  witli  pension  and  chanco  of 

selection  for  promotion  to  Kenior  niasK-rships.    Candidates  must  be 

wrl!  qiinHfiefi  in  mfitlK"!!!)!!!^*.  nn-ij  aj"ipl:f\'l  nicc!w!iii»i,  rttiil  those 
-A  i'.ii  l.«hiii-ut-'f>  i-\(.i-n,  lu  !■  nn<i  )ir:irtii:Rl  iin  iwlvili;.:-  uf  cli-clriclty 
will  hi-  |in-fi-i  ri  \|:-[ihci«tii.iii<  In  <i  ri<-iJiry  H  i,  .\'liukmity.  White- 
hull.  T  ii::,i.:ll.  S.W  .,  hv  Fcb.  0.      S -:•  H-l ',  ' - rt  1 --l' HWOt. 

.'\ppliciitioiis  ar<  iri  .ilcd  fur  the  popitlnn  ul  m nnut  agnistanl  elec- 
trical engineer  upmi  the  evntml  oflici  -ta'l  i  l  th.  Bnulforil  city 
plwlricid  engineer  and  iiiimager.  Salarv  i.i.'j<J  ppr  annum,  Appli- 
■"111  iii-i  liv  (irst  post  .Ian.  11*.    >>t<-  also  adverliHetucnt. 

luifu  additional  assiKtants  arc  wanted  in  the  departmoni  of  dec- 
tricftl  engineering  of  the  City  and  (iuiid*  Central  Teclmical  Collegi'. 
Comiucuciiij^  sidaric-j  i.".^,  JCiVi  and  £l.jO  per  aunutu  r«apecii\'«ily. 
Applicotiona  to  Prof.  Ayrten,  Exhibition  rood,  London,  8.W.  Sao 
auo  adverlisamoDt, 

Hanunerwniih  Electricity  mid  Lighting  comiuittee  rc<|uiro  a 
technical  asaistant  for  the  meter  depairtment.  AppUeationa  to  tlw 
chief  enrineer  (Mr.  O.  Oilbark  fiaU),  57,  Fnlham  Fklnaa-Mnd, 
LondonTW..  by  Jan.  10. 

A  teacher  of  olaetrieat  enajhMatlnf  ia  lefdiad  one  evaadag  nar 
wc«kat  PoncaatarSdioolotSaiaaeeaBdAkti  AppltenBona  to  Mr. 
V.i.  Clatka,  Oilental-ehamheia,  Saneaaler. 

Eaeai  Ediuetioii  eonuuillae  Mquira  an  aadalant  inalraotair  of 
physiaa  end  chamistry  at  the  Connty  laboratory.  Salary  JldA. 
Appliaation  to  Coantjr  OfBooa,  OhahnaCud,  by  hiat. 

Tientsin  (China)  Qaa  *  Electric  Light  Co.  (Ltd.).  require  a  diief 
engineer  fur  tliaiz  deetrieat  buainesa.  OTonieea  thiWmze  diB> 
iribation.  AppUaetnaa  to  \Tni.  Focbaa  A  Co.,  184|  Penchni«h< 
atreet,  London,  B.C. 

Bombay,  Baroda  &  Central  India  Kailway  Co.,  reqnire  an  nana* 
tant  electrical  engineer  (or  their  carria<!e  and  waggon  departmonta 
Safaary  BatOO  par  month,  AppUeatiana  by  Slat  insi.  to  aearateryi 
GleiMeotar  Houaa^  Bisiho|^igate-Bt>aet 'Without,  London,  E.<X 
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Mr.  S.  StuiiKvr  has  bttn  oiigatt«d  by  UiUMiuerKUiitb  (Ivoadon) 
C'oiiiK'il  to  takt.'  otii  •iiiaiitiiicH  for  th«  ratcmion  of  tin  boik-r  bnno 

111  llif  <;c'ii<'i\itiii'^  >iittion. 

M  r.  ( •.  I!.  I  'cppiT,  uf  Mi'K-ii-s.  I  ivtikii  \  (■ui'ltiiiii,  ttn.-<  liftMi  a|>pi>iiitt'<l 
ln  i:<l  of  itic  |>iil)liiilv  ilcpnrtiaent  gt'  llif  Croytloit  Corporaltoil  ekw- 

Mr.  1!.  I;.  I.pnd),  o(  iiiiiiiiiiL-Imm,  has  Wii  !i)>piiinU<<l  cWtlriCftI 
rHifiiiocr  til  I'iiinxuirlli  histiict  i  nUliril  in  micrc-sinii  tO  Mr.  P. 

rembM,  n  ho  litM  aa-ciued  a  Miuilar  poBitimi  at  Itarltord. 

Mr.  W.  1(.  Hci{«ra(«(U  iuia  bden  nppuiiilcd  eluof  officer  ol  the 
tammyt «( £xot«r  Ibr  I'i  luanllv  «( ):4l0a. 


Oamegie BcMucli Scbolarshipi.— T(i<:  Cuuncit  i  ih.  iiun  :iiul 

bUMi  IiiittttiU'  will  ^liortlv  pruct  i^ti  u>  ;iwhix)  lM!s«':ir>'ii  ^cholur!>liipi> 
fouildcd  by  M  .  '.n  il'  A  ('Hrnti>,^p.  Caudiditte»,  who  mnst  b«  nmler 
85  yiMnt  uf  ugt,  luuai  apply  before  Feb.  SM  lo  (be  aoervUvry  of  (he 
iMtltnte  (Mr.  JteuwW  II.  Brouiih),  W,  ViataiM><teMt,  Wdtniattcr. 
London,  S.W    Sec  (Jio  •dvArlieoiuMit. 


Accrlngton. — At  >«  p<ilili<-  lll•'('tlll^'  oti  Muiiiltiy  Uh'  ('ur|>urutiuii  « 
:  l  r;.i,  (riiiiiwnys  liill  w-ik  iipprovcd. 

Aldeishot  Funfeanvtll  Lilllt  KnUwajr.— l*«wer  a  Tra«Uuu 
fl.t'l.)  cuutnicneed  (lie  canetnietion  of  tb«  peruMmnl  w»y  of  (bix 
Uav  last  week. 

AllMmiA.^TiMk  KN  the  Coanei!  httd  randmled  tlicir  nenlwtioiiN 
wilb  the  Km^rc  Kleciric  Lij;1ii  >i  Vowi  t  <'o.  for  n  nanefer  of  ih<' 
Council's  proviaionnl  eJcu'tric  lijiliting  onli-r  iIk-  l;..iinl  ol  Tnuie  hove 

ititiiiiiitc'l  llie  ri'Vix-atioii  nl  tlf  or<lt-r.  lite  (  oimiil  IniVt'  iimv 
(Ici  ulril  to  iiiuk<j  4111  etr»irl  10  iinhKc  ihf  Hourd  to  ri.-cuii-(iili  r  lli<-ir 

deoieion  and  hnvo  teqoeeted  Uu>  kictl  Moiubir  of  I'^rliuuvnl  (tin- 
Right  Hon.  J.  Motley)  to  uaa  hie  food  offlee*  bi  the  matter. 

AwlalaAia.— Tbe  "  Auiitri<liiia  Minini^  Standurd"  aUteethut  the 
Borooffh  Conneil  of  Nevtown  (uciir  Sy.liu  \ )  Imvc  deeUaed  the  oD'cr 

leooiitly  iiiii»1<»  liy  0,  ]t,  I  Iai  i  [  m  l  (.  tl.  llr^ttt  to  rht:ri'''-i 
fit  1  tl-icil.v  »<irUs  ill  tilt-  (ii-trii  t 

A  report  prepared  I :v  Mr  I  .  M.  Hancock,  the  AiiK'ricitn  <;leclrioftl 
(ipcTt  oallcd  ill  to  ft4.i:<'  III.  S  /  Oovfrnment  on  the  cxlenl  of  and 
di:-tral>iliijr  ol  u&in^  tin-  nnter  power  availal'lf  in  New  /ealand  (or  the 
i!rn«niil(M]  of  eleetfieal  cncr^ler  dcotrio  liebtingt  fo**"  hmI  inKtien, 
piT^oiitcd  to  V.Z.  Failbuneni  itateB  that  Dure  b  no  doubt  ahooi  the 
»vail«bte  water  i>ower  l>eiHK  ciual  to  rannlnK  tlir  wholt-  ii(  tlic  r»ilvruy«  ol 
the  colony  eleelriciilly,  nor  im  lo  the  (vaslliillty  of  the  pToponal  from  en 
<'ii(;inr irinjf  point  of  view  In  Mr  Hancock's  opinion  it  i^  purely  a 
•  luesl  in  :  t  i  i^ineis  i>olicy.  He  liA  no  <i  i  .iit  iricre  are  numerous  plar^n, 
fuch  a.!,  the  .laburlMui  ^ciiuiu  ut  roA<i«  near  Wellington,  Auvltluod, 
Oliiibtcliuivb,  Dooedio,  uiid  the  Chrittchureh-Lyltelkn  tnmal,  which 
it  wouM  be  wiee  to  equip  electrically  bccaase,  as  tmtte  inernMae,  it 
would  be  easy  to  bendlt^  r.  'Hil  mii^'r  (or  that  service  is  abundant 
Itoth  ialandK  bavegrebt  ic-ci  ,  of  ■•^  s.icr  p  i  ner  whicli  only  await  devidup 
ment  to  richly  i«pay  InveAlineui.  Jha  available  tourcec  of  VAi-r  power 
would  Mr.  flaocock  roo«idvri>  <  tupply  all  existing  need*  and  all  cxlenpioas 
(bat  may  ever  be  devised  Kor  instance.  Lake  Coleridge  C':>uld  supply 
Cblriatahurcb  and  dietriot,  and  the  initial  iuBtalbUion  should  be  10.000  u.i'. 
The  total  power  available  at  Lake  Coleridge  U  over  ill.OOO  ii.i'.  The 
horse  power  Ihatwllllj"  l  u'ln'il)!  (mm  the  nrit!rip«l '.nurL'on  in  as  (o!:oi.  - 
Wairuu  and  Mangakalmi  1 1  ttker*  Falls  T-  i'<">.  Iluka  Falls  at .^l  i, 
Aratlatja  BatddH  62,4<m,  Urakei  Koiako  .Mi.HOO,  Hainbow  Vaili  U.uuu, 
Alinmuri  '.'S.lOO,  itotoaiia  .1,000,  Rangitikei  IH.TtO,  Maruwatu  -'t.r.Hii, 
\Vuikai emoana  7'<,«;ot).  Wairoa  7,;W4,  Waimukarlii  »),  1  tO.  I-ake  C'-olerideo 
'M,f.l"i.  I'.ukaia  ".iVmoO,  Lake  Heron  >*,r<-M,  lUti,jiuta  .■ll,0><0.  Upilia  «*17. 
I.akr  Tekapo  :f.'<i,:t:Hl,  l,akc  Ohau  li;4."20,  Ohau  lliver  r,r,>Mfi.  I.ake 
I'ukeki  .■«.<■.?!,  "iVaiiuV.i  iin  .T.'l  V'-ithw  I'Jt.Wn  ^farlllh«rikia  2.t.'J(V.  I.akr 
iiaivea  li;i;n.l,  I.ni.c  \\iui-ikii  •:u;  rtsi..!.  Lu:-.'.:  Wii..iilipu  fiH,l60,  Shot- 
over  H..i-iU,  Lake  T«  AiittU  V.m.Hin,  i^lct;  Mittiapouii  'JJ4.4KO,  Waiau 
•-'l,'.>3'..  Lake  Monowui  I7.int>,  Otira  *,>,0hh,  llolleslon  13.032.  Lake  Kanieri 
70(,  loantiabuaQot  sUted,  Duller  2'J,7:W,  Itotorua  :U,0-Mi,  Waitau  2H,  IOO, 
Awalere  <i,««40. 

Mr.  P.8.  Hay.soperintendingenKinwr  lo  the  N./*..  I'ublic  Works  Itepart 
mei'.t,  ill  a  n-rnrt  'in  ihr  «iimo  •>«'  f  ^  -tir  -.  to  the  general  practiea. 
bililv  o(  till  |i. Ill-  ii:^,  Hint  ■  n  .K  atttntiLiii  t  j  lice  (act  tlist  in  generul 
"  tU«  voet  (or  liyiiraulic  works,  bydraulio  and  vlo'trtu  plant,  Ai;.,  i*  much 
ttraater  for  any  scheme  working  honrit  or  16  boon  per  day  tbaa  for  one 
mnrking  34  hour>  per  day.  In  each  cow  all  the  water  available  for  the 
■ebente  bring  nupposed  to  be  lued.  Ibe  conduits  required  lo  be  lart:er  lo 
delirer  the  uunio  •{oantity  ol  water  in  the  ahottor  time  eaoh  day  Tlie 
water  motjirs.  the  electric  g<'ni>rating  plant,  als<i  Ih'  it«n«mi«»ion  Itnrs, 
niu<)t  be  o(  increa.i^d  ca(mctty  The  uross  rcvenut-  i-  iii  i  rinin  ^tt.  iy  t.n. 
eame  in  eaeb  cane  all  the  energy  being  sold  ,  bat  iii  tJie  shorter. tiuir 
■obeOMttboiateroet,  aod,  perba^,  the  reoewal  chaq^,  will  be  greater 
Tbb  qoMtion  only  affects  lake  ^cheniei,  or  other*  where  «dei]uatc  litoraBF 
i'J  possible  " 

Noyes  lirM  .coolractois  lot  the  ciiuipmrntof  the  electrioily  Bupply  work!) 
and  tramways  at  I'reinaiillt ,  have  bi.cn  asked  to  report  on  th<^  '|a<ntii.in 
i>(  combining  a  r*(iisc  dc*lriictor. 

I'be  elictnc  lighlinf!  bJI  ot  >hi  (ilobe  N  S  W,  Council,  which  was 
IMNIllly  lDtR>dQced  in  the  LcKielativc  Assembly,  seeks  pemiasioo  to 
bmrow  money  (or  plant  and  power  to  iupply  eurreoi  to  otber  tocal 
Withoritiea. 


UunoK  the  n.>oei9  tlie  ilaitwayd  Stindint,' committSG  htve  beeo  wgaged 
to  pT«|>arinK  a  report  for  preeenMitiou  to  tlie  (iovermnent  en  eatMMBfiO' 

puecd  electric  Iraniwuys  in  Uic  suburbs  ol  .Mrlbourne. 

Barrow,— Sfitx'tioii  in  u  lomi  of  £iii,WO  bnt  beon  rwoived  by  tb« 
t'oniicii  kit  idectnr  lighlini;  extenaion*. 

UltfOTlM  (LOBdtB)i.— llie  Finanre  rmnniitlM  of  Ifao  Camril 
have  ndionmoil  to  lOth  inst.  roneiih'rotinii  of  reeomiMendatioa*  by 
the  TJol'tinK  committee  tbitt.  ax  Mr.  .1.  H.  Fooke  Bate  luia  wUli- 
drawn  fhitii  hi»  .ipiMiintiiiciit  diir  f  eb>e(ricftl engineer,  (be preaent 
cliiiif  a««t«iiiiii  clci'iriciil  en^iiticcr  (Mr.  W.  .Aa  Koiiim)  be  appouited 
■u  .1  ci>uiiiiciK'iii)4  :<;i];uy  of  i:'>,'>u  per  nimtiui  witli  rMidencei  tod 

tliut  applications  be  invited  fur  the  po«t  of  ellMll  MilttMit  at  ft 

couiiiiciicing  salary  of  ill.'i  per  auniiin, 

BlaydOB. — The  Council  hav«  refcnxMl  tollu'  Ult'L-tricHl  couiluitteo 

II  cuiiuiituiioation  from  tin?  County  of  l)urh:iiii  IMcctricHl  rower 
Diatribiition  Co.  iLskiiig  if  tlicrt^  in  aiiv  prmpcct  uf  the  Council 
inakiiit;  an  ari'»ni;<  iiieiU  whorcbv  tiiaiiufnctiiriTB  iind  rcsidi^nt?  !n 
the  district  lui^'hl  hnvo  thf  bt'iielit  of  an  elltriont  and  ec«  r.  i.iii.' il 
"iipply  of  i  ncii.',v.  Tho  cuuipaiiy  i.ti»t«-  that  tbfy  lni>.  ii  jiviAi-  ,i  -.Mirk 
ili^  urrnii|,'cl(ieiil  with  the  rncslliiaii  Tower  i  -  :  i  r.i  :, 
will  «mabk'  thcuj  to  curry  out  tlie  tcrius  of  tlic  i;laj,iluji  jjisjUBioiml 
ol-,l'  r. 

Bradford,— 111  pn  scitUng  the  ininutea  o{  the  Electncity  com- 
iiiittcf  at  tli<'  Corpor.uion  meeting  on  Tueadiiy,  the  ehainnan  (Aid. 
< ..  11,  Itobinioni  said 

The  recommendations  includcil  the  piirchaw  of  A  motor  car  at  il.t'i-^ 
for  the  use  of  th«  elecKicil/  dep*t'(ment,  tlie  coadi  building  (or  the  our 
t  >  >  be  done  by  dbnot  Itbmir  at  the  Thembury  tmnMar  mrkafaop.  A 
depuutiou  bad  viailid  London,  DoMlo  and  Kcwca«t]e  at  a  coat  of 
tij.}.  I'in.  "d.,  for  innpccting  generating  Ktalionii  and  sub  ^tntioiiii  on  the 
throe  phase  Rvsteni.  The  deputation  had  mjiortcil  Tlif  l:l,.-iitri<in 
for  ^itn  I',  p. '4Kt)  io  (avoiiv  <>f  th>>  iKptlm  nl  that  Fyttcin  in  bradfofd, 
atii  Ili.kt  r,  I  irt  had  li«<in  npiiro. rd  \,\  'hi'  oiamittoe,  who  MtOnHMadtd 
that  ttie  work  should  be  carried  oul  at  a  coal  o(  £40,>'7lj 

Iteplying  ta  a  qaestion.  Aid.  JIobdcmmi  aatd  (be  upkeep  o(  the  motor  Mr, 
allowing  'ju  per  eenk.  for  deMeefaiten,  would  coat  £3-/e  a  year.  Laet 
veai  the  iminittoeigentCdwonahOMaandoaniaBa.  TbaaiiMnMaal 
'hi  .1,  {  .1  iiion  eouie  comUoiaMy  beloir  the  amonnt  alknrad  by  the 

Corpsni'inn 

.\lr.  J  I'l  I  ■  I     iivy.Kl  ihnt  tlini  (wrtion  o(  the  mii.ii'.i  -.  rr  co  i  iiling 

the  eiiienditiire  ol  111,000  upon  the  elMtricity  syslcni  be  refern^d  bask. 
Already  £$18,M0  bad  baea  apent  on  oapilal  aaeonnt  in  oonnaetion  with 
the  enetridty  worlo,  and  on  that  espaaditarB  the  committee  last  March 

vkcre  able  to  declare  a  profit  of  only  £10.41 1.  He  .iux'Kv^t-d  that  outnidc 
advice  l>e  callnl  m. 

Mr.  IJ.  Ni.mn  mill  thut  "rnhnn  he  found  sn  oflicer  endeavouring  to  obtain 
CKidil  by  (I  -jiRTa.^Hi^'  Ihh  prL  ii  .jf  shji  i  it  ■  n I y  reduced  his  oonliiliince  in 
that  otlicer.    lie  ih:'U;«tii  indeptindeiil  opiaioii  ought  t)  k«  obtained. 

Alter  several  meutben  bad  taken  part  in  the  diaoaiahin.  Aid-  lloisix.'Mn 
said  he  had  no  objection  ti  catling  io  an  expert,  bat  that  reeort  bad  been 

III  Fill,'  the  committee  for  six  wtwks,  and  they  had  sent  a  aeputallon  to 
jii'Iii  L'l  diderent  installations.  The  deputation  unanimously  recommended 
tile  adoption  of  the  report.  He  would  leav?  thi--  i|t!estion  to  the  Coanetl 
whether  or  not  an  ex|>erl  should  be  called  in  Hi-  contended  that  in  their 
o»n  engineer  they  had  a  man  who  was  hin.sr.;:  u.u  eipert.  He  believed 
Mr.  Blikckman  waa  conTanant  with  every  system  which  vai  installed  in 
the  country.  To  call  in  another  expert  was  a  serious  matter.  They 
mi;:i'.l  i?f  taiM-m  who  w*.^  no  belter  tliaii  their  own  cngineert  ]r«(  who 
iiii  jlil  iLillri  fi  :.-ni  \\.:'.\  lu  Opinion. 

1  lie  amendment  wati  lont,  27  voting  (or  and  :)-•  against. 

Mr.  Cai'strk  then  moved  that  the  minutes  o(  the  Electricity  committee 
be  adopted  with  the  exception  o(  the  piuu^'raph  relating  lo  lh«  purLha»e 
o(  the  motor  car.  >>niy  '10  per  coot,  per  annum  depreciation  wax  to  be 
allowed,  whcreai-  00  per  cent,  would  be  nearer  the  figure. 

Along  discii^si-n  i:ri;ti*w1  Hii=  riMifv.'Injrnt  .iiicl  ■.ittimntely  it  was 
carried  by  M         i;.  Jl. 

Mr.  J.  FuKiiuA.^  n»\l  drvn  attvnlion  to  the  minute,  in  which  ttie 
resignation  tl  Mr,  S.  T  Ualton,  miiion  superintendent,  was  recorded,  and 
moved  thatthis  matter  be  referred  back,  lie  and(l-'^tood  that  the  resigna- 
tion was  in  con!<e<|uenecof  the  explosion  which  occurred  recently.  When 
Mr.  Ualton  cainc  to  Bradford  there  were  no  plans  indicating  where  the 
main:,  li.ul  bi.x'ii  tsi-l  mid  he  {Mr.  Daltun  nut^K'-^-*-"!  tin"  i'"  ■■■■  ■'i''iild  be 
mtiii*'.  iind  III  du?  i.u.ira.j  his  suggcati.ni  wn:-  .1  J::|i'.eJ,  L  afui  t.uiiVjIy,  the 
disaster  occurrcii,  Mr.  Oalton  wa»  called  iielone  ilie  committee  to  make 
an  explanation,  and  he  aocepted  the  ret^potisibility,  bat  omitted  to  Slate 
that  it  was  no  part  of  bis  duty  to  mark  the  plans.  Mr.  D^lton  was 
00  ycuis  of  age  and  had  settled  in  Bradford  witb  bis  wile  and  (sndly. 
^Vas  not  the  suggeetioii  that  he  should  retire  (orthwitb  t-xi  severe  '  It 
i,  .L  I  '.fileuc  that  It  ivii  11  t  1  willing  resiignation.  as  in  writing  it  out  the 
wnl-.  ii«;d  were,  •■  i  lit  1  t.  lut'Vanlly  compelled  to  mtiid  in  my  resignation.'' 
Liiiidford  electricity  department  had  (or  years  been  i^ingularly  immoiu 
from  breakdown,  and  it  was  not  fair  to  vtnit  an  olTeuce  so  rieorouely. 

All.  ItoitiNxov  eaid  there  were  go  uiany  de(Aeti<  in  the  plans  tMt  the 
oomniiltcc  i.-iunc  to  the  unaallBMniK dotliion  to  u^k  Mr,  Dillon  to  ^nd  in 
his  icsigtuition. 

Aid.  II»iHi  R1.1  a.iid  Dieri'  was  one  fB'.i'.ure  he  oould  not  overl  wk.  r»nd 
that  wa.i  that  n  pi  'i  .  .1  .\ijierl 'rtnisint^  hal  koI  hold  u!  il'.c  Min  i.i 
departmont,  and  old  servants  were  diepjsed  of  ««>  that  new  blood  might 
come  ill.  Mr.  Ualton,  even  if  re-inelated  as  mains  mperintaadmtt  iraaM 
piohablT  cause  fricUon.  Ha  thongbit  be  bad  been  badly  mad,  nd  In 
hofcil,  tor  tha  cndtt  «f  tb«  Oarvocalka,  Uial  tba  tommittea  woald  it  tenj 
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iai«  not  iiiiQ  a  mun  who  had  guM  tin  bttilll  MIviM  iD  •H' 

utmion  with  el«ctei«Uv  suuplj. 

Mr.  Otrax  wngti  wat  i  t  wm  tb«  duty  of  put  tily  duatrind  m^m 
Id  IM  Hut  1k»  oUm  vero  iiTopcily  laid 

Mi,  Pu.  aiid  Sir.  Dalton  hid  iidiiiitltd  b«  wak  r««pon»ibk  (<ir  t)>e 
MaoTMy  o(  the  plans  of  the  electrical  main-t.  Had  thaM  plans  bc«n 
•r«iirat«  curr«ni  cotiUl  hav»i  Jwn  twitched  on  lietoie  the  t-nd  nf  t!io  Hny 
on  which  Ihr  ri  L<  iit  bnalninwn  .ccnrred. 

Aid.  Jiuui.st'ix  !)tid  when  Mr.  Illoekman  itvumeil  control  u(  isw  t-l<.-o 
tlW^  wks  b»  I|M>4  liiClB  <•  n—lillactory  condition.  It  wouM 
eoltflllIMn  jnO.On  and  £M,<IIIO  at  ItMk  to  put  the  plant  into  proper 
ordar,  and  that  figure  did  aot  Include  the  iiiaina.  There  were  engines  at 
the  electricity  works  which  the  oflioinis  ou|«ht  i>«ver  to  have  allowed  to  be 
pot  in.  and  (candall.'vns  which  the  officials  ought  not  lo  hnve  had  pot  in. 
Mr.  BlaekntA!:  wi-.  drlermincd  lo  carry  on  the  works  to  the  b«st  intrrvata 
o(  the  cit)' ;  but  he  had  esp«ri«o««d  great  dtfficDltiea.  Mr  Dallon  had 
kaw  respoDsible  for  keafiiiB  tha  plMM  aecurote.  There  were  cables  laid 
under  the  auperuit«id«aea  of  Mi.  l>allon  which  wrro  not  shown  on  i\ie 
riuir.  at  all.  To  lind  other  cables  try-holas  had  had  to  bt-  re^rUii  to.  Tiu^ 
lt«ard  ot  Tnulr  regulation!!  with  reK*rd  lo  i^iblc  laying  had  not  hwn  !■  m 
plied  with.  Uiber  ofllciala  ha<l  been  at  f%»H  l^^oides  Mr.  Dalton,  but  the 
committee  saw  no  other  way  than  to  &ok  liini  l  )  riMign. 

The  anendmeai  was  deleiUed  by  31  vobtit  w  I'J. 

Ur.  pAUSnM  th«M  ms  > taoaanaandation  that  an  advertisement  be 
iMOtd  tor  a  MOMld  engbMring  atiiltaDl  to  the  electrical  engtnevr  at  a 
saUrv  of  i:-ir,0  nnnom,  and  he  iii0v«l  that  tUs  be  nteli«4  Imok. 
There  u  ten  hia  v.  he  said,  in  tta  OiitlMntiOB  tiratfll(  4lfaT|ni«lib 
in  multiply  highly  paitd  «>flieiali. 

This  ameiMiiMiit  wM  afunmcda  wlMiMm  mA  tlw  n^indlaa  wmt 
adopted. 

The  KIpctrioit  V  citiiiniittii'  hnve  iu'<  <-d.  d  to  ilxTennrht  of  the  local 
]<r»iKr>.'  .\^iR.)cifit;.  II  t  .  nllovv  nil  vxtiii  iliHOotinl  in  plarc  of  frw 

liiiniifl  :iilln  Ltis  c      'I  li    'he  coiiiiiiittce. 

Canveiy  Power  TraDamlisloB  Schema.  .\t  Ni>v.  H  \am  p  wcr 
W.I-.  lu  iiit:  ill  Ir.  iTc^i  llii  !  \t.,  lit.  if  l.oi  Kf  ii.r.  l«  iiiiMCs  on  thi>  Kglnr 
(rDldiifidA  tn>iri  Cniiviiry  1-'h1Ih,  a  ili!.iiiiieo  of  tU  luiles.  TIlO  trniis 
mission  vvurkK  »r>'  govvnied  by  a  tWpartnwat  Whiah  bao  COfltool  of 
Uie  diaiributioa  of  power  to  nil  tbo  aiiii««  on  tba  Koltf  OoMfleMa, 
waUatof  ttvw  elMltio  HgfaUnR  plaawinlhe  diatricf,  varying  from 
90  LP.  to  too  a.f.  Tbm  Kolar  OoMllaUb  telephone  syaU'iii,  » ith 
M  anfaanibaia,  is  contMllad  by  the  suaa  d«parlincinl,  whkh  bus 
duugo  alao  «f  all  daeteie  mine  algiutiliiig. 

Ohllwi  (tjMliflW).  a  tuMiae  Mport  on  the  ebetrie  lighting  of 
the  bntha  waa  lidbro  the  OouiteH  on  weduMday.  The  Ratlie  eoin. 

imttM»  reported  ttvit  thf  v  liml  Imd  nn  interview  with  Mr.  Pi-rf.v  Still, 
the  ehiot  rn^iiuer  nf  the  Chelsea  I'^lcrti-icitv  Supply  Co,,  hut  the 
CtmncirK  oleetricnl  eiitfinwr  i.Mr.  .\.  (l.  Iluniiiinli.  conliriiioil  tho 
riinelimiong  prt  vmimly  nrrivrd  at  by  the  Cmineil,  they  nM'oluiiK-ndwl 
tlmt  tile  CoiiiR-il  iidliert'  tn  iti  lleoi^<ioll  to  iimtal  iuitepeiident  pliiiil. 
und  tliiii  wan  appnivcd. 

ChestOt field.  The  iMiroiigh  electrionl  engineer  ;Mr.  It.  I.. 
Arlandl  has  been  appointed  horougli  elcetricivl  engiiUMT  und  umnngev 
of  the  irannvavs  drparUuent  at  a  salnrv  of  i"J50.  rising  to  f4()U  in 
I'i  n,oiL:;i... 

Ohiacford. '  Tho  Council  hnvt-  decidetl  lo  oraosc  the  bill  uf  ihd 
Charing  Crone  and  Strand  Klerii  ieity  Bnnly  Oorga.  lor  outhority 

to  .supply  eltctrx'ity  in  the  dislrirl 

OckI  ia  1904.— The  "Colliers  iMiiii  lim"  for  .lun.  «  conlrtined 
All  informative  review  of  tin  1 1  umie  in  UMH,  incliulint;  a  list 
of  rnling  prices  for  the  Iw-t  l>ii.  ■.'.n  clftsxe*  of  Welsh  and  North  of 
Etijlnrd  coals.  Also  the  freighls  for  the  jeiir,  and  tlie  wasrc*  ruling 
ill  tl  ..  I  ml  distnctK.  'Ilie  uiitlnok  for  IHO.'i  ia  rewrdfl  1  y  n  ■  iiieaiis 
iliipion.i^int;,  there  being  n  gviipnil  iiiipression  that  bitttjr  tii<iei4  arc 
ahead. 

Oolae. — .'^ppliiatioii  hm  b««n  luadu  ihv  CiMUUcii  (or  iHtuctiou  to 
n  loan  of  i:'<.i»to  tor  wUtitiooikl  genentUBg  phint  for  ctirmit  for  the 

iratiiwftVM. 

Oroydoa.— The  omnibus  lull  'f  till  (.  i  rfKj-  i:ion  which  authorial 
the  couHtiiiction  of  varionn  traiuvkay  exieiMoiM  and  eonftru  addi- 
tiooAl  powers  upon  the  Council  in  regnr\l  t>>  pleictrieity  auppiy 
(iiicludint?  tliri  )«iii>ply  and  Ipttin^  of  motors.  Si  -.,  on  hire)  whb 

r.fji-     .  '  I-      .  f"    ■•>",:  i-;,,r.  1.,.  rill  -  lii-.t     ,  I  I 

CQBtozni  DeciBloo.  '  .Motiel  clewUic  railway  It  nnpoi  ted  into  New 
/.  Hl.in.i  Its  toys  boars  a  20  per  rent,  lul  val.  duty. 

Dover.  - 1  .ast  we«k  it  was  resoU  ed  to  apply  for  a  lo:in  of  i"21  ,IK)0 
f  >■  eoii«tnieiii>gtke  river  tnuuwoy  exlensioii. 

Doadeo.— The  rcvi»nuc  of  tho  truiiivvay»  doii.irtineiit  for  the  year 
IHOI  was  C  W.fWtV  H?. Hd..  nnil  tho  piwsengtrs eorried  were  1 1  ,.'>!  1 .7  Kl. 
an  iiicrcaae  of  £667.  '.U.  lid.  nnd  S2tl,«t<l  pwswnt'ers  over  ltdiil. 

Ihtnfeimline.    Tfiu  Council  have  decided  to  apply  for  a  |  i  o 
viaiooal  oleoiiic  ligbtiiu  order,  allfaough  nacotiktioiui  OM  firoeecdiiig 
with  the  ftb  Elaetitle  Power  Co^  Car  a  aiipl^  of  doetriei^  In  bulk. 

Blbt. — The  exteii'sivc  «loel  woiis  which  have  been  establielied  al 
rortufvrrnio  by  the  Elba  Company,  which  has  a  capital  of  13,000,000 
Italiitu  lire,  are  designed  to  supply  tiit>  Italian  industries  and  the 
Uovernment  with  all  raili«  necessary  for  tho  Italian  railroAils  and 
with  many  other  engineering  comuicMtitie*.   MinentU  and  cools  for 


tilO  siuelliug  funmcuK  iu-«  utikniili  .l  l<y  iiiojuis*  of  eluclric  cnuies, 
unrreiit  being  gcneratod  h.v  dyiiMiHw  driven  by  enjrines  working 
with  fiirnncc  gnH. 

EiOCtrlC  Power  la  Doekyuda.— The  Laneashiie  IK  ivi'ho 
Motor  Co..  TratToid  I'aik,  Manehcsler,  have  reeeiv*  i  iii  iii  the 
Admii'nltv  an  order  for  the  electrical  ci|iiininenl  of  tiull  I'oint 
IViekynrJ,  Devonport,.  The  roinpnny  haa  alao  at  present  in  hand 
contntotH  for  the  ef|uipiiieiil  of  Sheeniess  ainl  Malta  hoekyunlx.  th« 
total  value  of  theee  ordein  heing  iipwjvnN  of  C7.'>,tnn». 

BSMSr. — On  TuDiwlay  it  was  n-ported  to  the  City  euluicll  tJiui 
tlie  foUowinff  terma  bad  be«n  a«^e«i(ed  the  Utfia  ot  au  armBge- 
iiient  with  lleavitreo  Cnnncil  for  the  fiipply  of  elMtridl.v  and  Si« 
conKtnirtion  of  trainwav^      tlmt  distriet  liy  Kvder  Council:  - 

1.  Exeter  Corporation  to  at  once  undertake  the  oon.'ilruction  ot  the 
tramway  to  the  tenninon  at  HesTitr-c,  ami  t  s  reniplcle  siuiic  within 
C  months. 

•2.  Reavitree  Council  tn  apply  forthwith  for  a  provisional  order  to 
npply  eleetiM^  in  their  distrietaad  to  gnnt  a  laaaa  toBiater  Oorpon- 
nun  for  SI  y«an.  At  the  McfimlMiB  at  the  kaaa  Haaritrte  Caoacnie 
take  orrr  thr  plant  at  a  valnation  withoot  payment  (or  gSOdwHI. 
a  K\ei.'t  (  luneil  to  undertake  to  aopply  ettffant  lo  peiMDa  ia  Oiavl' 

tree  wilhiii  i.n  iirf  ;i  fs  l-e  jikitciI. 

4.  Klei'tr:<  ciirreTi'.  lo  bo  HLip|.ili<.'il  in  U>  u,itrt>e  at  a  lite  BOl  eilMMMllill 
the  price  tioiu  time  to  time  eluirKed  in  Kneter. 

.'.  The  annual  rent  to  be  paid  ander  the  kaM  it  10  be  an  e<iaal  anaoal 
amount  ot  prineipal  and  inteiMt  oonluntd  whklh  will  repay  the  aaionnt 
expendol  by  HeofUree  Coonail  ia  ohtainiag  the  proviaimal  ofdcr  in  St 
years  with  int«t«it  at  4  par  oMt.  (via.,  <7.  t)k  7d.  |Mir  eaai)  on  anoonl 
expended. 

The  Tramways  eiiimmttee  ree.itnincndcd  that  ihct..  i.M.i^  be 
aocpptpd.  and  that  Measra.  Hick.  Keir  &  Co.,  the  tniiiiuuy  eon- 
tractors,  be  aslvfsl  ti>  at  oiii-r-  proceed  with  the  work  in  llea\  itree  on 
th'--  imf  schedule  of  price  and  on  th<-  same  terms  niul  conditions  as 
!i   'MUM'.."  in  tin  (•it\      Tl-,;s  |-ocoiiiiiienili«ti<)ii  \v;is  «(■  |i  n ;  1 

liab  Shoal  Locating — .\  devu-e  has  Ik  <'ii  ptitented  )iy  H  i>t  lumn 
inventor  which  MiiaistK  of  an  eleelrieiil  apparatus  wlieiehy  the 
pn>«iem-«  of  aboals  of  fiah  can  be  imiiiedinteiy  aaeeri«ined. '  The 
i>l>pavatMB  coniprisM  a  nikni|ihona  onaloBMl  in  a  watcrtighi  eaao 
cunnoeled  with  nn  cl<«irie  battery  of  a  tel«>phnne.  Tltia  la  lowemd 

inlOtlM  Wat^r  and  so  long  as  the  telephone  haiijiH  free  no  wmid  ia 
hoard,  fant  on  thu  telephone  coming  into  contact  with  a  diDol  of  fMl 

the  constant  tapping  of  the  fish  against  the  luicrophono  Cannes  a 
series  of  sounds  which  at  once  hctrayo  their  preseiio'.  The  cord 
attaclif  il  lo  thf  tttieroplioiic  is  marked  mo  that  the  eviiet  di-plli  of  the 
iih((.il  1^  .is^>  ri  iiiiiable. 

QtiliaghaOI.— tin  the  rwnm«iif>(!.i  iliuu  of  the  re».:dent  eiii;ir«eer 
iMr.  .\.  r>.  CiialiiKirNi  iln  (  . m  il  Inin  decided  lo  light  the  I'-nxnp 
ton-road  with  Neni«i  1  imp-  i  .in  ii.il I  ampere  lanip<  li'-ini.'  Ii^e^l  oil 
each  of  tho  e\islint,'  - .-,  .:.,iiil,wil-.,  .Vt  present  tin  . 
riixtoinei'S,  tviili  the  ciiuivolettl  of  lo.OOU  K  u.p.  lounis,  coiinci-tod, 
and  supply  hiu  just  been  started  to  the  naw  Maval  Hnqntal,  whraa 
doiuand  is  equal  to  600  8  c  p.  lamps. 

GlaagOV.  —.\  conference  is  being  arranged  between  representatives 
of  the  cleclricity,  teluphauu,  inuiivvays,  walev  and  gas  departmeuls 
with  a  view  lo  diaonMiug  tho  laying  oi  duplicate  diHirjImtion  maina 
in  attoota  where  tramwaya  are  ramiing  and  arriving  at  n  nmtttnl 
imdcrstaiiding  on  the  subject. 

Oroat  Tannoatb.  I.asl  wv«k  a  report  from  the  ciiii«ulliu^  ei>gi- 
neers  (Messrs.  Preeea  *  Oardew)  ffeoominendiag  tho  proriaion  of 
additionivl  generating  plant  at  the  eleetrieily  worka  waa  rantuderrd 
and  approved  bv  the  Council. 

It  is  proposed  to  put  in  an  additional  300kw  steam  dynoiuii  at  £3.750, 
bo'1rr5  r.n.l  piprnp  lit  £1  'I'ln,  ant!  switchboard  ejtti-iKlnn  :it  fj!?'fi  The 
condmsmR  plant  is  1')  be  .1  ju1..Ip:1,  and  a  new  OOli'lnll  lunl  1  i  ibi  Hiirl>:.sir 
at  £».aOU,  or  a  toUl  outlay  ot  £'*,im.  Maasn  Treece  aud  i:ar>lew  von- 
■idated,  bewewct  tha  Bnpaaa  ol  tha  imilailaHiii  joatijlad  the  fawwaaad 
expanditan.  They  did  not  aalieipata  flie  eilen^ein  of  the  twawaya  to 
Oorleeton  would  require  an  increase  during  V.*M  at  thO  JWient  plaat, 
b  11  exteosions  must  l>e  considered  iu  the  near  tutur*.  JCljQOO  Woold  b« 
n.'.  iie.)  to  vrnri%>lp>  f^maii  cabda  and  hoaae  eonneoiioDa.  Tbalan  in  eon. 
nt.vti.in  vvi;ii  -hii  pimu  will  ha  tonad  OB  Muther  pas*.  TfaaloantolN 

rui-f.l  wiii  thiv-  i'lii.Cijii 

Hackney  I  t.o&doo!'.  Tin  i.nn  ■  ninp.  iir. .  i  ■..  .1  i  \  |ii  N'ernst  lamps 
e:\pciyiietitiily  tixed  i>oiiie  lime  ago  in  hennnighali  road  have  given 
satisfaction,  and  it  is  intended  to  miUve  thent  a  penoanency .  The 
annual  cluirgc  is  H  per  buup  per  annum,  includtiig  iiuiiiiii'nance. 
rleaniag  and  extingniamng,  Tho  coat  of  tho  II  gu  hunpa  diapilaMd 
was£Sikeia,ld. 

IltllUlmfl  (filWi rt iini  Tl II  lloroiigh  Conncil  bn^-e  decided  to 
pnrohaw  the  imdmiUiiug  of  the  Nortb-WFni  London  Kleelric 
Mipply  Co.  (which  our  loaden  will  b<>«t  reinembetfaiiderifai  original 
I  ide  of  the  Uampetead  ISleetric  Stipply  Co.,  Ltd.)  for  €1^000,  The 
purchaMiwuny  wl]l,itiattatod,bop«>vidBdautof  a  raMrvaoraatod 
from  the  pnvioiu  pioAta  ol  tho  Coiindi'a  obetticity  andrrtakintr. 

ItUoftoa  (LondoB).— At  the  meeting  of  the  Coondlon  Friday 
the  proposal  to  hold  an  electrical  oxhibitioa  waa  approved.  Fnrther 
particulars  are  given  on  p. 

On  the  recommendation  of  the  iiighling  ooiniiiittee  it  was  decided 
to  proceod  with  the  creottou  of  arc  latiipa  in  Newington  Ureen  road, 
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on  Nfwinglnii  (irofii,  in  Mililina.v  I'urli  ninl  in  Hall's  Pond  mad 
(from  remit  to  ^fildiKfc,  Vmk).    I'rovlsion  'ii'l  Kn  ii  iuivl<>  in 

ji  ]'!■.  '.  I  Icmn  fur  U<!hliiii-:  i'l  i  liiiri>iij;lif(iM  -  mi.l  iln  rost  of  llii' 
wnik  ntrtv  ro'Oiiinicndi'd.  t  •_■  iln  >  v.itli  tlm  I  lyiiiv:  ol  CMiidilils  nnd 
iimiii!!  in  Mildniny  I'ark.  (vas  •  -tiiu m  i  it  Ll,7ir). 

A  racouiiuendAlion  ol  tht  1  iiiAixc  ciiiaiuiilcc  nas  adopwd  with- 
ont  diaeiMiiini  rMOimxending 

B  tehtme  for  faommrinK  mon«j  for  citpital  ptptriJittm  m  "  aboft-ttrm 

niortciKcs  "  The  minimum  Amount  to  li«  acc^ptrd  on  loan  i*  £10  ;  tho 
rate  of  inlerMt  £3  per  cent,  payatile  lia)f-)ri>arl)'  :  and  the  period  for 
which  loan*  «re  accepted  is  aitMr  18  noMiu.'lbrw  T«Mi  or  life  jeMt, 
at  Uie  npii  II  of  tho  leadar,  and  loue  mi*  Msi^nhh  hf  tknt  aaotlu' 

notice  on  either  side. 

Ktrkt^dy-Leven  Trttmway.— I'ifi-  ('oimtv  Council  h«v<> 

t>\pri'wpd  approval  of  the  schtnic  of  Mr.  I!.  Li.  K.  AV<'iiiyr<s,  nf 
^V('nl,V!l!<.  to  tiiakr  and  maintain  this  luu'. 

London  Ooanty  Ooancil  TrunwAyi.— \\  •  ri-fi m  il  lu^t  uick 
to  a  diDicull.v  wliich  Inui  ar>«r-h  in  i'-ounr>rlioii  with  tlin  run  of  anew 
typo  of  i-nvfri  il  car  oti  llii'  Toolint;  !<«<<"tion  of  the  J. ,('.('.  Tramways. 
Alli-ralionn  ill  ihu  Klriu-mn;  of  tlm  lop  d<-pk  pcriuiltod  luitisfiictory 
trial  runs  on  W<-dr«.wliu  iituU-r  Clnplmin-roiid  MAtkiii  bridge,  and 

tho  fiillouing  niv  :'-v  f.  u  'poof  ciir  wio^  poruMtnently  plMod  «n 

th«  iscrvjcf  hilWLUji  i       kli;  i:s  and  Tootinf;. 

Lowestofc. — The  *  I  11  il  l.ml  week  inslnicli-d  tlitir  ■  .-iLiiiig 
eiigiucerg  l^^f•li^lra.  IlttiAUivu.f  \  /i-di>n)  to  prepare  aptrihi-ationM, 
Aoi,  farpiro\idini;  a  now  linhrnck  .v  WiU  ox  hoilgr  toe tne  oiictncitjr 
work*  vith  brickwork  witiiiiftit,  piix  Mork,  .<tc.  The  CotmcB  m 
mcomnuoded  to  MtluriM  too  Klectrie  Ligbtins  camimtteF  to 
Accept  n  tender  for  llw  work  knd  to  apply  for  sanction  to  »  loon. 
Home  cxtentidoe  of  the  iIm^i  lighUiiR  by  %ie.p.  in«'«M]eiconi«  hnve 
been  anlhorised. 

L^inincton- — Tho  CownoO  hnvo  ioik-wciI  the  ctnitraict  for  public  I 
( lontric  lighting  on  condition  that  tho  local  electric  ligbt  company  : 

Mil/.-itituU'  NcruM  ianipa  at  VAi  ioiH  impoi-iant  t-orneiieof  fajighwayg 
mill  inrrf«*«  the  candle  power  of  llic  leniaiiiin;;  litmpo. 

Maidstone.  t)n  the  rti-onnumidation  of  tlw  Kiiinnci'  <'.-inn»ittcc 
till'  Council  arc  batTOwi!i'„'  for  tnunWAjr  nieneione  i'2.'>.lllii)  t'roiuthc 

);nv;il  r-isii  -'i'i I  '  i   .i<  4  per  cent.  Interest,  ropiiynhh-  by  cijual 

tsiir.iiiil  ;ii-';>liji-'iit-  HI  HI  yearn. 

Maodecfleld.    Tl><  t^nestion  of  the  revocation  of  Ike  MnecU'^tV-ld 
eloctric  li^htin'^  order,  I'JOI,  Ik  deferred  initil  June. 

llaniclpal  Telephony  ^w  n  Tdrphone  runrirttoi'  Il  ivd 
decided  to  vngii;;*.'  Mr.  .\.  U  i  '  nin  u  ah  conmiltinj;  en^inerr  on  tlie 
Ullial  terms  for  the  propo»cd  extoiuioiiis  of  the  tvlephone  sy.Hleni,  the 
co»t  of  w  liich  il  estimated  at  £2,000. 

I'orlhinoutli  TeUplnnt  conmiitlec  have  rti'Livcd  riotificiliou  from 
the  r>i.Htnii»iter  (if'n<rnl  that  application  hn-^  hecn  madf  hv  the 
National  Ti  lephoiie  Co.  for  a  further  CNlcnsion  of  thrir  tth  phone 
nrc!\  to  include  Wickhani.  Hnuihledon.  Swamvick  and  Locks 
llc-ath,  and  that  bo  wni*  prepareil  to  ;,'rant  tlin  application,  a^kin;; 
vvlicthcr  the  Cinpiiralioii  wished  their  lirenHcd  area  to  he  extended 
ill  •'iniiliir  manner.  The  cuiiimiller  ivconiiiieniled  ihitt  ii|ip!ioation  lif- 
made  for  ii  similar  <•^tens!  -i   i  i  i  i!  ■<  r<  eomim  nilali'>n  was appmveil. 

.S«v*r*I  iittorvieuii  have  taken  place  with  representftUvts  of  New- 
pon  f Ateo.)  Conncil  and  tho  NatMoal  Tekphoiie  Co> 
•*  With  a  view  to  oblaioing  a  ndoctiaB  of  the  eompany'B  ehertM  to  eub- 
sri  ibern  and  of  gettinftlhoceinpan)' to  grant  inter  eommunicjtion  betw 34  0 
their  siiLscrilHirii  and  tbOM  af  the  Post  tJllicc  iit  Ni  wpoit."  The  company 
would  not  a<;rf c  to  intcr-OF»nmunivation,  but  olti-D'd  reduced  termii  1 1  tlie 
Corpsratioii,  and  a  cjmmittee  which  re[i>rled  on  the  suhjecl  rocom- 
nigiB>le<l  that  these  te.-nis  be»ccei>t«l.    The  report  w.va.  howertr,  referred 

beck. 

Kortbf!«©t — The  Council  will  oppn-ic  tin-  applieiilion  of  the 
(lra\.  ■  I  'l  I    rpoialiori  for  a  prov i.'^ioiml  ordir  for  Noithlleet. 

Norwich.  -Tlie  Curpiuiilion  elertneity  dep  irtnient  in  adveiliiin<; 
itH  readiness  to  undertake  "  free  "  wirin;;  w  ork.  The  charge  for 
current  for  private  li;,'lilinf;  has  hcen  re.liireil  from  .^ll.  to  Itcl,  per  unit. 

Pein. — The  Cia  del  I  Vrro Carril  liUH  trii  a  de  l.iiim  y  Cnllno.  at 
Lima,  have  hucn  supplied  w  ith  electric  pi>wer  sinrc  .luly  'i7  last  by 
La  Kiupi  e.*a  Llcclric  i  of  Siinta  Kosa  for  a  s\-.ti-iii  of  electric  traiii- 
w»\;»  eoiistrncted  and  e>iuippeil  b^  Mc»srit.  NV.  O.  Grace  &  Co..  of 
New  ^  ork.  Lima  and  Valparaiao,  on  a  4ft.  8|in.  caojn,  and  com 
prming  8  inil««  oi  doaUe  and  4  nulps  of  Anifit  ttagk-  Eighteen 
inotior  care  are  mniiing  on  ibia  ser\  ice.  The  line  forme  the  pruicipal 
link  for  paeMtiger  traffic  between  Lima  andCallaOtand  ntn*  from 
tlio  centre  uf  Liitiii  to  the  centre  of  Calhto.  A  portion  of  the  track 
ia  along  the  coast,  and  handles  a  larue  Kuiniiier  tralHc  of  hathiitg 
vinitoro.  This  i»  the  M.'Cond  electric  railway  in  operaliKU  in  I'eru. 
The  c.ipit.il  h.ts  been  found  liH'  illy,  and  the  line  runs  in  cuiiipetition 
with  two  sleani  railways,  the  tratUc  upon  whiili  la  very  seriously 
fltVt-i  ted  liv  the  eleelnc  line.  Current  is  Hiipplied  from  a  water- 
power  station  at  Chcwica.  :M  miles  up  the  river  Itimac,  tlie  sub. 
Klation  being  at  I   n;  i. 

The  Knipres;i  (.  iiinpiiiiy.  w  tiich  bus  been  HupplyuiK  current  for  the 
past  four  years  on  the  three  pbase  system,  h:is  now  a  day  load  uf 
■j>,Ol)U  H.i>.,  iialudiiig  iwv  railway!*  wiiivh  lut\c  botiii  »tart<Hl  duiing 


liKM,  The  coMipany'.s  mipply  is  now  wboHv  gijnerftlcil  hy  \V;i(ir 
power.    Thi   I  iiivi  Iramwiv^i  ^w*  shortly  to  ite  converted,  and  il  is 

probahli  lll-il  llli  S.lht:i  llns^i  (  nn[iUll\  w  dl  Mipply  CUlTCUl  |o  ihil 
also.  Tile  eoinpiuiy  « ill  »li  i tl i  iii[>lii>  llu-  whole  of  the  available 
water  power  of  the  Uiinac,  v,  im  li  i  i|ii;il-  'il'iim  li.iiiKi  ii.r.  The 
gCeat  de^elupuiciit  uf  the  elocliical  uidu^iry  lu  tliiit  country  i»  due  to 
1^.  H.  i,  I'mmIo  >  rgnrteclie.  who  is  manager  of  the  coinpanyt  and 
Mr.  A.  L,  Kenvon.  (general  engine»r  to  the  canipaiHr. 

American  maonfacturerg  have  goi  a  firm  boU  of  the  bnilneai  ao 
far  in  thie  conntiy.  but  the  eonToretoa  of  the  Lima  tramwajn  lo 
electricity  may  poatibly  offer  an  opportnoiliy  iar  Biltlilt  eiiteiptiae. 
In  Teru  enquirie*  ate  made  for  clectrical]y<diiveB  power  haamienanl 
also  for  water-driven  cleetlical  plant  for  angar  and  cotton  factiiries. 

PfMtntaittoll.— Mr.  W.  BathbaOie,  the  retiring  general  luauagrr 
of  the  Middletott  Electric  Traction  Co^  haa  been  prcaentcd  hy  the 
einplnyen  with  a  tantahis  and  gold  ring.   Mr.  Hathbone'e  ancvceior 

is  Mr.  ^^'  1'  Fndean,  of  I'evonpoi  t. 

Keadinf.  — The  Hoard  of  Trade  Imve  wxoclioued  a  loon  of  Ki,^M, 
repnjpitblo  m  BO  years,  for  the  aoquiaition  of  additional  pramieea  for 
the  electric  tramways  department. 

BclAM.— The  Board  ol  Trade  haw  again  aiked  the  Cowdl 
what  atepe  have  been  taken  to  comply  with  the  term«  of  their  pro- 
vtKiunal  cbH'tr    '     t  i    order,  iH'.hi. 

Bt.  Paacras  (iioadon).— '>n  \Vi.:djii.r,djy  Uie  c.j-.iiiiil  duciJi..!  to 
lay  a  CMdarnaini  at  an  eetimatiNl  ccst  of  £'J.a'i(),  from  Uie  KingV- 
road  worka  to  Hawley.road,  for  equulising  the  prei»iire  of  supply 
in  one  diiiiriot.  It  wa«  alee  deeided  to  take  up  the  baUnce  <£7iAU) 
of  the  electricity  loan  of  it2ft.480. 

The  chief  eirctrical  engineer  (Mr.  Kydncy  W.  Uayneai  prc«  -tiu-^l 
a  re|>ort  Upon  the  eharge  for  electric  rnrrent  for  power. 

I'l  in  a  eurve  ».  c  impanyins  Uic  report  il  wou'd  be  scf  ii  Jie  said)  that 
["I  II'  'ill  '.111-  Jl  iiourS' the  currci,'.  pii-sing  from  tho  *lation  only 
averaged  some  ''*Ht  auiU  per  hour,  whilst  the  maxiaium  call  npon  :h« 
station  reached  3,'iOO  units  per  hour,  and  tbcy  were  compelled  to  provide 
and  mainliUn  generating  machinery  and  eabiee  eapnhle  of  gopplying  the 
higher  rate  The  present  rates  for  electricity  were  based  on  that  eoiidi- 
tion  of  affairs  and  luiturally  covered  all  charges  for  iDt}rei>S  and  sinkiiiz 
fand.  Were  it  poeaible  to  incream  the  day  lead  between  l  l-.AO  a.m.  and 
-liHOp  m.  tliey  could  do  80  ao-.t  iUena  uny  n  ldii  i  >iial  capital  outlay  on 
extra  gttoetatlns  pbul  and  maiui  or  any  ciuurgs  to  nvenoe  iomexMpU' 
lathig  the  aibynt  phat,  aaeapt  for  oaal  O-CliLi  ail,inele,  *:i.,1Mm., 
and  lepalra  and  malnlenanee  (lay)  0 IM.,  ec  in  all  0  8Sd.  per  onlt  eold. 
He  had  taken  repairs  and  natntenanet  K  an  wtimate  ot  one-half  the 
Hetnal  figure  beeaiue  the  aatoal  wear  and  tear  wa»  only  due  to  the 
running  of  the  machinery.  Tbere  wa«  no  depreciation  brvught  a'Mut 
on  their  mains,  whether  they  were  doing  fall  duty  thr  joghout  the  'H 
hours  or  not,  and  coiueiiaaotly  no  charuM  (or  extra  inpairi  on  the 
mains  would  occor.  lite  wages  at  the  stauan  woM  in  noww  iqwe—ed 
hy  the  day  losd,  and  ejoaequantly  did  net  eoKr  into  tboee  cwIb. 
He  proposed,  therefore,  (I)  ihit  they  should  establish  a  system  of  day- 
load  supply  for  lighting  at  the  Mtiiiu  rate  as  m'ltive  power,  provided  that 
supply  be  not  taken  bctwei  n  J  p  I't  and  H  :«0  r  m  ,  «.ny  ^--irrenf  drnwn 
from  their  mains  daring  me  liouia  o(  pcnk  .o^\  in  hii  e)i  ir^'e  l  ul  '  I  per 
unit :  that  day  load  vliould  onlv  be  avaihtble  to  caslomns  who  wonll 
guarantee  to  iMim  dottig  tlie  buifaeM  iMon  of  the  dw  not  lea  tlua'  10 
lampe  in  their  edlai*  or  at  the  baek  of  tb^  ibcp*  at  the  eiae  night  be ; 
;;tj  cnargej  (or  extra  meters  and  switching  over  gear  to  be  borne  by  every 
coQsamer  availing  himself  of  thoae  specially  Uw  rates ;  (4)  all  enslomers 
receiving  current  under  those  sjKeial  rates  ven  ild  llAhle  t  i  hr-  cat  "'(T  at 
any  time  that  circumstances  might  necessil.ile  in  u  >umliir  w»y  to  which 
Xhej  reoerved  the  right  in  giving  tlie  special  low  motor  rates  nu'i>  la  f  urce. 
Tbeia  wma  few  eennnen  who  eletod  their  petniiMB  is  early  as  seven 
o  dock  in  the  eiMinn  threoghont  the  yur.  He  had  corelolly  investigated 
the  number  ol  hours  sncli  n  e-in-^umer  would  draw  fr<>in  their  supply 
between  4. no  p.m.  and  7  [i  m-  m  '  t-der  to  ascBrtain  assuming  those  low 
rat.^i  ".-pie  in  openttion  whether  I'y-i  y  would  preve  irrolUat)?!.-  to  tlie  nn-ler. 
t:ilvin:-'  lit  tilt  proposed  new  rate:-  II':  f  -ijinl  ilicir  luiiJ  brlwecn  ^  i'l  p.ni 
tuxl  7  p-:n  would  average  1)  hoota  p«r  day  throoKhout  the  year  and  that 
would  \i«  at  the  bi^-her  rate  of  charge  proposed,  ttd.  parnnit  Xho  lotei 
cost  at  1^  hours  p<Tday,  including  all  capital  chargai,  Ae.,wa»lU|Mly 
over  itl.  per  unit,  so  that  altbotijh  Ihoy  would  not  make  any  profit  from 
the  peak  load  su  -ply  to  such  a  c  .neorocr,  tbo  dsy  lo«<l  drawn  at  the  lower 
ratenf  Itl  jwr  unit'  would  yield  a  prolit  of  O  lid  per  unit,  the  cost  ol 
geniTii  ■  ;:  i  l;i  .ui;.  loud  supply  being  0  S3d.  per  unit.  Should  the  propo' 
sition  (or  day-load  cbargoe  tie  approved  it  wjuld  bn  p:)i£ible  (or  such  large 
firms  as  ahnelbred'a,  Menlela,  Oaiamaan^  and  olfainw  to  provide  seoon- 
daiy  batterie*  wldch  eooH  Im  clwiied  dnriag  the  lionrs  ot  day  load  from 
their  supply  at  the  low  rale,  and  these  batteries  ocnll  ee  ut  li  ■  i 
to  maintain  their  lighting  durini?  tbo  peak  'ovd.  Sul-Ii  ci;  ■  'mT:;  w n 
be  profilahl'  i^  tli-r-'f  ••.tuiort.Tkjr?  ctch  st  Tri.  per  unit,  because  lliey 
would  be  11  itii-  |)'i.Mt.iiii  ul  bi:jii,'  able-  to  supply  ".hi'ia  with  cnrrent 
without  ii.voivin«  any  capital  tliargea  whatever  lit  felt  oonfidenl, 
with  such  a  low  rate  available,  that  thate  waie  a  number  of  ratepayara 
piisevsislnK  their  own  r^enerating  plant  who  wooM  And  it  a  distinct  adraa. 
tago  to  draw  current  (torn  them  d-aring  the  daytime  nide  r  ihim  ^nrrMr 
their  own,  and,  taking  it  on  the  whole,  he  was  a  ire  thev  n  ni  l  nut  nnly 
popolarine  the  use  of  cloctricity  but  that  it  wostM  be  a  difitiiic«  advantage 
tinaturiall*  t>  the  underUking.  There  waa  u  fiirilnir  poaaibility  of  long 
load  in  the  developuieutof  eleolric  aigos.  and  since  tbcy  could  never  oqo< 
template  a  laigtlaad  dne  to  lhaee  aitni.  he  did  net  coniider  thect  wonU 
be  any  riak  taewied if  th^ allowed  theie  eleeiiie  eign*  to  goon  at  the 
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Id.  rate  l>rlwc«n  7:30  p.m  ami  t  3(»  p  m.  Should  it  Iw  twuiid  (l<<«inLb)e 
to  bum  thoia  •l«elrk  ■Ignn  ituing  the  praliibiHd  botua,  «I  coune 
eoaumen  woold  h*  tt  liMtyto  dp  ■»  thimi^  »  Mpmie  mttw  at  6 J 

p«r  unit. 

\\  itl  i  hi  li-M  1  II'  tin?  rcrotiiiuciulatioim  o(  lliu  oom- 
(iiilt<.*c  lui  iijg  itul  Mr.  Uiivries'  8ii(j(?<siioil.«  WCru  «pprOvi-ii. 

Bhaaklln.-  I'lir-  public  liglitins  contract  with  llu»  Isle  f>f  \Vi{<lit 
Klwlric  I.ikIiI  C'"t.  hill,  hpeii  i-en(>W(il  until  I'eo.  ill.  IWi. 

ShftllMd.  — ScmtaI  iiirrciu>i'.H  i>r  snlnrv  to  onioinlit  of  th»  tlc^tric 
ligluiti<;  nnd  trjiiii«'i»>t«  <le|i«r(iii<'iit«  Iihm-  bi-iii  (granted. 

BhieWBlmiy.-  ^-eek  the  Counoil  upprovcd  ibo  pbins  und 

(■fttiuiutea  of  tli«  borougli  i-k-ctrioul  tiiRiiifcT  (Mr.  C.  M.  .lohnstun) 
for  extensioiin  to  the  vlcctricity  works  fo  luert  tlie  next  winter's 

demand.    It  is  proposnl  to  put  donn  an  ndditional  -iteain  dvnAiitn. 

a  Ijftiicashire  KiiU'r,  piping,  Ac.  ut  a  total  rij«t  of  X.'i,'£t'i. 

South  Africa. — The  ••  llritish  and  Simtli  African  lUpnrt  (iaz.-lt<-  ' 
stall'!*  ibat  tb<'  i  Icctric  lighlint;  contract  for  the  new  Capetown  muni- 
cipiil  lMiil.U7i;;!<  hitHliccn  sfotired  byMeHrs.CnnninghMuaodO«Mint:. 

At  L<  nnoston  Cotlirrir*.  NvWMMa.  Httlal,  fllMllrla  Mtl-Cdlliag  flant 
lins  recentiy  been  iniitailrd. 

DiindiH!  CoaI  Ca  have  put  In  eUctrie  NalOlltenaadttloalMiliO  loco- 
motivcji  (or  niidvrvrouml  haulme. 

The  adoption  of  viectric  bniilAgi:  at  l>«jrgafon(cin  gold  mm*  ia  con 
temiilated. 

Th«  Intereolonial  r  nsneil  have  referred  hack  to  lli«  R«ltw«v  cniiituilti  c 
the  proposal  Ijir-  imirt  ilii^  SprinK*  Rjindfoateln  railway  U>  i  lictnr  inu 
taon.    I'lic  scheme,  vhich  was  cftimalcd  to  cot)  li:ti).Ci(M>,  nill  prnlmblv 
Im  tmogtit  toiwanl  again. 

SabnrbM)  <nl«nrion<<e(  thuten  tramvays  ar«  being  earned  oat  and  lh« 
track  of  one  :<(«tion  it  beiriK  dotib'-i'd-  A  vob  iUlioii  1^  beiiiK  con«truct«d 
ut  OrcTTllle  and  temleri  lor  new  plant  have  been  let 

(Inly  a  portion  I'f  l'ii!t'_rrnftrii;>W;'?  rr.'iin'.vny-  }  i;  bpcn  opened,  but  it 
i!>  Ilated  that  Jl.f   ■  ll       syil.  tu  will  d,  hi  hmtI,  .11  ,1  ijji>nl;i  >T  l»<\  T«el\« 

canant  at  prtient  running  and  it  if  atitlcipntml  that  in»trucUooK  toofdcr 
Atediar  nar  can  will  loortlj  ba  (ivan  to  tha  liOndoa  agirta,  Maam. 
P^vd  Bioa* 

Klerkodorp  electiicity  nupplv  pKiijn.'ial.-i  have  1>e«n  referred  back. 

Owelo,  fittiatcd  nrnon;.-Mt  tlie  Uhodenian  ^lolddeld^,  ih  w1<I  to  rcfjnirv 
electricity  supply  and  it  in  thought  probable  a  company  loigbt  nccotiate 
with  Bucceiia. 

itaccat  lnunwa{  profuaaU  Itf  a  (jnditiatA  baia  Uicn  rejected  by  UKiem- 
fooMa  Ctouil  WM  lum  bcnR  to  eomidtr  the  MMaai^r  lor  M-«t|BDiM 
tion  and  eeavanioii  to  alaetna  inollaa  of  lha  lioaa  in  wa  aitf. 

Heidelberg  {Tiaiiavaall)  Cooiidl  an  acabiati  lha  talanayanr  niaadato  to 
borrow  money  tor  vaitoua  poblle  hnprornaaatf,  laolMiag  tho  aitaliUth- 
»ni  rt  (  f  elcctririly  work*. 

K  <iK'williami.tov>n  (Cup*  Color  s  C  nr  cil  hara  daoidad  to  aafwn  the 
undeitakiiu  of  lha  Ktag  Electric  Lighting  Co. 

Xka  tta  BMia  Gold  lliusf  Co.'s  alaolrie  tamwv  (mn  KialNriar  to 
AlaMwdawionxte  ia  noweomplaM,  and  only  awtila  ihaaiTlnil  of  volling 
Mock 

AllhcuKh  the  Gre.vtown  ■  Natal|  electricity  workH  have  only  recently  been 
openi'd,  tile  CAjxcity  of  the  plant  will  sUortlv  li»»e  to  he  er-atly  incTea-pd. 

Ml  •.•im,  Ham|w(in  \  i'*Ut,  Durhan,  aie  ivl  oiil  m  ajipl.v  foi  li-^i  lulivc 
Hanclion  to  the  con^tnirlioa  of  a  tramway  from  tlio  railway  at  HillartH 
iNaital)  to  lha  lie  Hair  ct  lata.  lU  miln  diatant,  aad  Iwlha  anntr  ol  light 
and  ponr  on  the  propua«d  ranto.. 

BanaUoB  ha«  bean  maited  for  a»  atpaodMua  U  Cld,O0O  atwn  an 
nianalMk  ti  Oapa  Tan  Owfantlon'a  l>oek-voad  alceltlotty  woiiia. 

InMtoa. — On  Monday  the  Connoil  approved  thfi  nppKration  for 
a  proTi^nnl  order  to  extend  the  area  of  lapplv  no  m  to  inchido 
tlioso  purtioiiK  of  the  ilixtrict  not  riubmird  in  the  IMIl  order.  It  was 
n-portt'd  that  a  balniici'  «lici-t  wonld  prnhably  be  receivt>d  in  n 
fow  davs  from  Calloiidcr «  fable  A  Conalniction  Co.(wkoara  work- 
ing anil  maintaining  the  ci<-L'trieity  itinlartaking)  ahowloglhoraanlto 

of  the  pa«t  veur'H  working. 

Swuiua.— .\t  a  town't  meeting  un  TncMlav  the  tramwfty  |>ortion 
of  the  Corporation  bill,  wbioii  anlhoriaaa  tlia  dorpomtiontopiUVhaM' 
the  nndertaking  of  tjwanaea  Trwmwaya  k  ImproremantB  Co.,  wa.s 
rejwtfd. 

Siriodon.— Appliciitiou  has  Leon  mndo  for  aam  tion  to  n  loan  of 
i^jaoo  for  tfaa  purehaaa  ol  motora  and  are  Inmpa  to  ha  lot  on  bin.-. 

■wHnElaiUI.^A  ooneeaMon  for  Uio  eomtraetioD  and  working  uf 
a  naivow-electrie  railway  froin  Maaaflna  ta  Kiunwnbruckc  Inu  bi.  vn 
granted  to  MM.  Stooker  and  EatenDan,  the  former  sccrciurv  uf  tlie 
ipnnicipalitv  of  Ncuilorf  and  the  Inller  DUiyor  of  UUdiarioden.  The 
coat  of  the  n  ork  in  estimated  «t  1.90O,O00fr.,  of  wUrh  Mlling  atock 
ftoniU  for  H-2(:),O00fi'. 

TlHIBUia  — At  Dcvonport  .1  supply  of  cli  ctriciiy  ha*  booD  f(ivan 
ainco  liXKt  by  the  ninnioi(Mility.  There  nrr  1,"<0  consuincrit  on  the 
mains  with  a  total  ooniuction  of  alwut  f  c.p.  Imnpf.  Mcrrj'- 

weathor  f  l< -irii  *!  fi  I  pumps  arc  metalled,  lamp  renewals  arc  free, 
and  motiip-  .u^  uIpI.mi  .ilde  on  birr-  pnrcliaso  and  rental  nvHteinH. 

Talagiaphic  Addrauoa.  — The  rostmaslcr-'  !<'0'" i!  Ha .  .nthnniiC'l 
the  U80  c(  alili>  ^  iftted  rr'giatered  t^'lfigraphic  l  i  ii'   ..  -  .  (  iirki> 
individual*  tending  wireleiM  telcgraiua  to  or  from  nhipB  at  i>«a,  xiib. 
je>ct  to  the  r^btlona  govamlDg  tho  Oio  of  aacfa  uddrcaM*  in  inknd 
leiegraiua. 


Talophona  Wiroa  Over  the  ThiLmei.— It  mo  ttoportod  at  tho 

inci-iiiig  of  the  Thaiuea  CoMarraiKQr  Bannl  on  Mondav  that  the 
National  Telephone  Co.  haa  now  teceplod  the  legal  position  of  thn 
Coiisorvatorit  with  (egMtl  to  \vir<'»  over  the  rivor  up  to  tite  City 
Stone,  Stainefl.  Tbo  CoDUrvatom  agreed  tliat,  an  the  cniiipan; had 
executed  the  agroeineot.  tita  wire*  ahonld  be  Allow-ed  to  nwoain 
during  plcaaure  on  the  cowUiiona  ol  the  Board  dated  Ma.v  90  laat. 

Toronto.  It  it*  nnnoimrcd  that  prtpnmtlona  arc  hoing  mntlo  to 
deliver  to  Toronto  electric  power  geiiemted  at  Kiacara  FalU.  and 
that  the  po>s  er  traiitttiiisiilon  scheme  will  be  csinpleted  within  three 
month'. 

TottingtoB  i(iiUM>l.>~Btury  Conoration  will  o^oie  the  appli- 
cation  of  the  Lanaaahhro  Eleelrie  Fwrer  Co.  Ibr  «  provliional  order 

for  this  district. 

UfnutOD.  A  coiiimitlee  hru.  been  appointed  to  open  nr-gotinlioni) 
with  Mancheater  Cocponlion  for  the  conatmetion  of  traniwi^'a  in 
i  rmstan.  A  confarmoe  will  take  plaee  oo  Monday  batwam  the 

parties. 

Valencia  (Vanesuela).— This  city  hi;-<  :  i  i4  n  f  crvico  of  eli'c- 
tricitv  3««ppi,v  sinci-  Kehruarv.  1H87.  and  lime  am  now  'S^O  nm- 
sumcrs  on  the  mains,  talking  current  to  the  e<|nlvalenl  ■  (  \.'-KKt 
H  c.p.  IninpN.  The  •<>  Bt4'iii  is  now  m^iicd  bv  SK-lling  A  '  o  siu- 
I  I  >Mii  B  til  (he  Thomson. Houston  I  uu  i  :ih:ii>iih1  (  n 

Via&Da. — The  >fnnicipality  wiii  wordy  liivitn  lontiers  for, 
imiongst  other  works,  I'xtenaions  of  the  tramway  »y»itein  in  the  city, 
upon  which  nearly  f'ifiO.flCN)  is  to  Ix-  expniidcd,  ami  an  exlunsion  of 
th.  .1-  .  tr.(  l.-r        ill,  11  cost  of  nl>ont  t-i'iO.OtX). 

Viilage  Lighting.  AVhilwvIl  rnrliih  Council  have  Ih  tu  iiifortued 
by  tha  l^aeal  Ctovacntnont  Board  that  the  CouncU  have  no  powor 
to  put  down  elaatiie  lighting  plant,  and  a  pnblie  meeting  haa  Inan 
coni'oned  to  larm  a  eontpany  to  aataHiah  alactdeitf  woriba  in  the 
diitriet. 

WMtBkm,— The  Corporatioa  havo  MdeS  to  MM.  hy  diieet 
labour,  two  additional  undergraaiid  Iranafonner  ebamlNn  at  an 
aBtitnated  eoat  of  tm.  10a.  eaoli. 

WMk  Bartli^aM.— In  order  to  provide  Ibr  th^^  bterMiaing 

dcmanits  for  electrical  energy  the  Council  have  adopted  a  report  of 
the  borough  eloetrical  engineer  ^\fr  H.  1''.  Faedrrichs)  recom- 
mending the  purchase  ol  an  aiKlilional  'ioOkw.  steam  dynamo.  AppU> 
eiUion  has  been  made  for  sanction  to  borrow  i-2,aX). 

Weathonghton  (Lane  1.1— Thr  (  umu  il  have  sealed  the  agree- 
ment with  the  T^tiicashire  Kle  in.  T. 'ver  Co.  for  the  supply  and 
distribiiiioii  electricity  in  the  district.  The  charge  for  rcrrrni  is 
I  l  I  f  lit.  )n  I  unit  for  lighting  and  "i.U.  for  motora  o"  -m  ill  p"^.i 
l  lie  I  'oiiricil  are  to  have  no  r>  »p.>t«sibility  in  regard  to  the  working 
of  ilic  undertaking,  hut  Liim  tn  iiravUe  a  certain  autn  lownrda 
capital  cost,  which  is  tu  be     |i  ii  l. 

Whitby. —The  IClecU'ic  I  ii.;liii;i..'  ■.  i'  <  .niinuttee  recomiiiund  the 
Conncilto  appoint  an  axsistaitE  i  Uti-tiP  il  ■  iii>ii>f>prat  fKMper  annum. 

Wilteadi*,— The  l>istrict  Council  li:r,.  jut-- ini  .1  u  jih morial 
aileiiii  L.'  ii  ii  compliance  mitii  the  atuiiilri_;  -r.li  r-  h\  tin  priimolers 
of  till  M.  '.i..j..iliiiui  lUilnay  Biil.  (  liiu.-i  |iiM-,ide«  that  "  the 
Coinp«uy  uuiy  niter  into  aiiil  carry  into  enect  agreements  with  *Uy" 
railw  ay  or  other  company  for  the  Kiipply  of  electrieity  for  tractiOO, 
lighting  or  other  purposeit,"  aiid  the  C'ooncil  eontond  that  tha 
clatiM^'  propoeea  to  te|Mal,  without  proper  notieoi  the  portion  of 
clause  dl  of  the  UetiopoUtan  Hailw^v  Aet,  lflOS»  which  providea 
that  tlie  compaiiiy  aliall  not  uae  or  anp|ply  ibr  d««  iit  Willewlen, 
electricity  or  olaetriieal  |mw«r  except  for  ita  own  uiidrrtnking. 

m*^in>— 'Extanaiona  of  the  pnldio  elaetrie  lighting  Iwm  been 
atithoriaea  by  tlia  CoundL 

Chwi  Thaataff  trf  the  tehfbow  dapattmatit  of  tlie  General 
Eleetflo  Co.,  at  Peel  WoAa,  Salforil.  indnlfid  in  «  anuikiiig  eouceri 

at  Manchester  on  Satiinla.x,  the  oecaaioD  beiitg  tha  Offwaabing 
iTuiriiage  of  the  popular  general  inaruigcr.  Mr.  A.  BlMkar.    Mr.  A. 

■''.ckstein,  manatnng  director  of  the  company,  was  present,  08  were 
also  .Mes-nrs.  Hayleyntid  Wilson  of  the  National  Telephone  Co.,  and 
.\Ir.  W.  Hliutfo  ol  the  Ct.T.O.  Mnginoering  Pepartincn!.  I.n  prpool. 
Not  the  least  interesting  item  on  llie  prugniintne  wai-  ilif  |iii'^  :nta- 
lion  to  Mr.  Brookcr  of  a  xilver  frisit  nnd  (lower  epergae,  the  preaen- 
tntiuM  being  made  by  Mr.  0.  C  \  \Il.  ifler  Mr.  Btooliei^o  JltalA 
IumI  been  propoaed  by  Mr.  A.  Trofford. 


TRADE  NOTES  AND  NOnCES. 

TEKDBaS  INVITBD. 

}tiirfUii-t))ih  Crban  I>i"trict  Council  in>itc  tcndcm  for  power  and 
liclitln..-  rirciiiln  and  fittings  in  generating  station,  pipework,  feed 
pumps,  ( ■■unoiniser,  4c.,  and  electricity  meters.  Speciticatioiix,  Ac, 
from  the  clerk  (.\lr.  It.  Ward),  Council  Oflices,  Ilandxworlh. 
Hpecitications  con  alao  st  .  n  it.  but  not  obtaimNl  from,  tlie  ofltceii 
of  the  eouauUiiig  ongineero  ^Mesura.  Kotiuedy  &  Jeultiu),  i'tt 


Digitized  by  Google 


THE  ELECTRICLVN,  JANUARY  13,  1905. 


Victoria- street,  WVttJiiiimt^r,  London,  S.W.  Tcmlprs  tothr  Council 
I^on^(>.  HoncUw  oiili.  Morv  ivKin  Fob.  1.    St^  iil-iojinailvprtisr  nicnt. 

l.f  iil  Yiii  im  iitli  (.'iH  liiinUiiiH  invite  ti-niU'i  s  for  liiipfily  aiul 
ilclisrrv  iif  I ranx-iiiH.  compKlf  with  luotooi.  roiitrollf  rs,  (mI1<>vs, 
Ati-.,  -  1  |i  ,li  .,  injlk'v  wirt'S.  itisulntors,  fi  filer  ami  ■•>;>ti  xi  pilldin, 
SpfTilii^iitiotiB  from  tlio  r(in!<nltin;;  pnj,nnpi  rs  (.\li>ft.tix  rrce.'o  A: 
(  anlew),  H,  </utcii  A  line's  gjitp,  \Vp-.|ii>inil<  i ,  S.W.  Ti  ikIi  ts  to  th" 
Tiiwi^  iriill,(ir«!iit  Viiriiioiith,  liy  nnon  IV-li.  '2.  Si  i-  al«i  liilvi  rtisc'tin  nl 
T!  "  M  Coiini  il  i>f  I't^rlf  (I'ortUfjrtl)  notify  ii  eouipi'tition, 
which  will  close  on  March  \'>,  mV  .">  p  in.,  for  a  concession  for  ilic 
esdosive  rij;ht  of  %vorkin<;  trnniwiu  k  in  the  town,  on  tlio  term*  of 
"Conditioiu"  approved  UylUuCouncil.  CouJitiuagoftliecMHiicUliun 
can  be  obttuncd  «t  I  lie  FsitUfpMM  CaiuaUite,  8,  ttewtb-atreet.  Fins 
baiy,  I^don,  R.C.  K<Mna  Aiftlier  {Hnrtieolnri  are  siven  in  hii 
ailvertiitciiK'iit. 

Qrimtby  Corp<iratian  invite  len<1er«  (or  raoton  (from  1  ii.r.  to 
IO11.P.)  with  sUrters  (two  ye«r»'  contfACt);  watAt-paiilyin!;  plant 
for  MpikMting  oil  from  oond«iiM>«l  wAl«r  ;  and  13  montiw  enpplvof 
oil,  ••tores,  arc  lamp  inrlioiis  iirnl  irtuh'-i.  in  "antic -ii-enl  iiinl  Ncriist 
latnpa.  tools,  rul'hfir  goods  iiiid  i  iiMes.  ,V:'.  Tend^'in  to  Mr.  \V.  A. 
Al^noloH,  Klerrrii  it  \  ^Vorks,  Clrimshy,  for  inotors  mid  piii  ilii  r  l>v 
Jan.  'in.  and  f.ir  t  in  ,  by  Feb.  1. 

The  Directors  of  the  .S'mff/j  Loii  Itm  Klrriri,-  Siijij)!//  ('"i^m.  [I.l'l.) 
invite  tender*  for  supply  mid  cnrtion  i«t  their  works,  lifiiyt  woi'tli- 
road,  l.onfililtxrtiMtili  .liinctioii,  I.on<lon,  S.i:.,of  oiw  TfaOkn*.  Blenm 
alternator  i:  .i  1  ij*  connections  and  .»nnilrv  iron  \rork.  T«indm  ^t^ 
the  »(M'ri'tary  iMr.  II.  II.  lioyer;,  l>v  noon  Ji«n.  10. 

Ltiii'Inu  Connly  Council  reiniire  temltr?!  by  "illh  for  r>'!il- 
work  ftiid  pliite  laying  for  tlieir  conduil  ».v»t*iu  ol  Northern  tratn 
w.ivti  in  Hoscbery  avc-uue,  Mul  ft  portion  Of  the  Mthorbad  Irsiawns 
in  Si.  .IoIiii  Slrei  t  road. 

The  (iicudians  of  \V Inl.  rli-ij^  I  1 1 .oinioii)  Cnioii  iin  itc  tJ  iiderH  for 
III!'  cU  clric  lii'htin;;  of  arcttoii  '2  of  Ihc  itilirin  irv.  Tciidi  r^i  to  the 
<iuiirdiann'  Otliceii,  71.  \  iill.\ncen)i»d,  N.K.,  l.y  noon  .luii.  Itl. 

Illoi^l  Council  invite  tender*  for  ext«iUMon« to »wilch board fpdlery 
mill  steel  i>aii;.'w;iy  from  ongine  room  to  Iwilor  lioiiav.  Tcodcra  by 
noon  '2'llh  insi. 

S^„(lli  Slii.l't*  C4ii(K)riition  invite  lendci'i  for  piriiiaiient  way 
eonstniction,  supply  and  lining  of  coiiduiUi  and  caUU  s,  overhead 
e'|iiipnienl,  .Vc,  of  their  proimted  tramw.iys.    Tenders  bv  Feb.  '2«>. 

Sn  imioB  CorponlioQ  mmt  t«nden  10  ».iu.  of  :t4th  in«t.  lor 
Lancashire  boiler,  whli  aupetlmter,  piping,  tie. 

The  MubI^mI  Council  of  Johaiuimihvrf  i*  prepared  to  rcoeive 
u  iidcrK  fat  Iw electric  traincare*  two  electric  water  cars,  ono  "■-ton 
tittvrdlinj,'  crane,  one  electric  car  imversfr  and  various  workshop 
looU,  including  erection  at  .1ohni)ne»bnrK.  to  spcciti^ation  No.  10  of 
llio  consultini;  ens(in('Cr»  (M<ii«r».  Mordeyi  lUwbarn,  x2,  VirUiria- 
iitreet,  I^indon,  to  whom  londom  by  March  0. 

JohaHNrthiinj  Municipal  Council  also  invite  temlers  f<ir  Yi)rnole9 
railn,  Hshplat^x,  an(,'le  stool  Kunrd-rails,  bolts,  nuts,  coach  screws,  and 
dox  s)iike>i.  Tenders  to  Messrs.  Moidev  .V  Oawbarn,  >*■>,  Vietoria- 
nt.,  Wesiminster,  S.W  ,  by  noon  .Tan.  '20. 

Tlii  I'ruititin  State  Kailw.iy  .Vutiioritios.  Frfi:!t.  tnvife  lenders 
itnilil2otli  insl  if  n  I  .1  >,(XX) arc liunp carhons  ai  .1  l  iii  jil  lu  cideitccnl 
lamps.  The  same  authorities  at  .Mloiin,  rnjuut  UoiUrs  uutil 
Jen.  21/  for  ;i:-k),()<)0  aic  lamp  carlioD.s  and  1,^00  incaiidesrciit  liuups. 
Puticiuars  from  and  tenders  to  l>ie  Kuniirh'  li  I't  iih  ilm  l>uer. 
tion«  Erfurt,  or  Mu,<  ,. 

TENDERS  BBCEIVBD  AND  AGOEPIED. 
ITiB  trnder  of  tlie  I'ritish  Insulated  and  Helshy  C  d>IcH  (Ltd.)  has 
been  ar<  epted  by  KuimMn  Teleplione  CoromUt««  for  lelenhonc  cables 
ami  cvliiisions  to  ewitdibonrd.   thie  ie  hew  the   H.  Walee  Dail  v 

News  ■"  puts  it  :  - 

"  Th«  teuderti  of  the  Uritish  Insalar  and  KlU'  Cutrip  u  .v.  (or  the 
iii>j>ply  lit  li-lephone  calileB  Rnd  an  siHition  to  the  Ijl  xn.'s 
If  '.rpti.'d  ■' 

L<,'yton  Connol  iiavi'  luitepttd  the  tendfr  ol  ujisn  A.  t  o.  Joi  lour 
eic  at  iH,  and  tlukt  of  ihf  Western  Kkctric  Co.  for  (i  nnlcs 

of  street  liffhtiiig  caM«  «i  J.'.'ilft.  Forthe  lRtt4-r  .lohnivon  \  Phillips 
f^ntlenxl  nt  Jt">4n  and  W.  F.  Meniiis  \  Co.  at  t.M;t.  Ht. 

riincohi  Council  have  itccepkcil  the  tciuler  of  the  Cliloi  ido  F.lec- 
tricelHtorageCo.  forinainteneneeofaloriigebtttiery  i>i  the<  U  etricitv 
work*  for  lira  yewc^f  end  tliet  of  Mr,  G.  A.  HovviOil  for  \\irnit^'  tlu' 
wiiterworlcB  oflice?). 

Ciink'Hrtirv  Council  have  acmptetl  tin-  follovviiii;  teiuki.s  : 
Mick,  Kerr  A  Co..  aOOkw.  Ktcum  dynaimk 
l>avey,  I'limao  iV  Co.,  boiler  and  aaperheet^r. 

.1.  O.  Suatter  iV  Co.,  svitchLoard. 
1;.  *)ieen  A  Hniw,  extenMions  10  ecouomiHer. 
K.  J  rhilpott, dvctric  wirlni?  for  ^ix  in<;ntli" 
West  Ihuii  Corporiition  has  accepted  the  full  1..  1:     ii  1  i.  h  :  — 
Wind»or  iV  Co  .  renotting  two  Ixjilcrs,  U'h.  Uh  ;  Itriush  i'hotn-ioil- 
llouMton  Co..  eijuipping  of  two  pnaeis  on  traction  hoard,  llt^O:  Fcrrariti 
i^imited, -supply  an4  repair  ot  e<Kla,3U(lkw.  coils,  £-,>^  ptr  pair,  re  windiug 


and  le  kuildinft  £A.  Us  per  pair,  lidOkw.  coiU  l'°29  p,-r  p.iir,  rc-wiadiog 
and  rr  buildinK  tn  1'*'.  per  pair :  Pak-ock  A  Wili  n\,  ri'in:  latin"  chain 
Rral*  5tilicTs  in  three  Ijoih tb.  I'InO  per  Ixiiler. 

t  in' It  ^  ariiioiilli  Corporation  have  aci  i  pled  thet.  ndi  rof  Askh.ini 
Uros.  \-  Wilson,  Slu  nirM.  f.>r  supply  of  points  and  ciossin;;*,  and 
tliat  <if  the  Albion  Clay  Co.  foi  conduits  nt  .V<.  M.  per  yard  for  the 
(iorlcston  and  Southtown  electric  ti-annka>s. 

W  hitby  Kisirict  Council  lm\e  ueeepteil  the  tender  of  C.  A.  I'arsou* 
•v  (  o.  for  a  -itXIkw.  Kteaai  tiurbiiii'  at  tl ..l.'iO,  and  that  of  .lohnwnA 
rhillips  for  nil  ailditional  panel  to  the  !iwilchbuanl  at  tS>2.  10s. 

Ithv  iuney  Council  hav  e  a«'C«pteii  the  otTer  of  the  Tredegar  Iron  & 
Coal  Co.  to  supply  <dceirn'  current  for  li-.'htiii>,'  the  vitlajjc  of 
Aberlyxsw);  at  X'H.  <i».  per  lamp  per  annum, 

.1.  <j.  W  liilc  A  Co.  have  i^-urud  the  contract  for  tiie  cxtuiuion  of 
the  eloctric  ireinwajr  from  !it.  l*eter'«'atrect  to  the  Mariiat  riem, 
Pcrby  ,  at  i3,000. 

Uurfaeu  Irnmwiiys  department  liave  plar  ed  orders  with  tlic  I^ncii- 
shire  Dynamo  \  Motor  Co.  fora  linoster  auil  ^vith  the  Tiulor  Storage 
Italtery  Synd.  for  a  lj  ittery  i>l  2'>U  eelU  of  770  .iinpere  hours  cajmcity 

Salford  C<ir)x.ration  liivi^  m  eepli  d  the  ti  iidei  of  the  I'.riti-ih 
Wesiini-house  Co.  for  a  lK>oster  at  l'l"f<. 

lU'dford  Ciiiiticil  havi  a:  (■  >p!i  .1  tie?  t-n  l?r  of  tin'  l!.'i*.i-h  Tiiiiiu<ini- 
lloiistoii  Co.  fur  :(IKi  a.  c.  uietc-rs. 

Hackney  (l.onduni  Council  Inv.  r'  ,1  ,  1  vi  r>rder  Willi  the  Tudor 
AeeuiHulalorl'a.foirre|  I  1   I   [  irioiy  at  4:1120. 

BUSUfEBS  NOTICES- 
.Me><<ra.  Tliomaa  J<.  Swtt  *Co.  have  coinnieiici'd  busine.ss  as  eon- 
tractiuj;  I  n;>iiiei'rs  at  H,  I.on«lan  Wall  buildings.  l<ondoi>,  E.C.  Mr. 
■| ,  "1.  111!  v\.is  until  le 'entl.veiv7in<M>riii''«lirM<lnr  lnMp.«<ni,Mai'nrbi'y> 

Mef  |r.,\  ,V  Co.  1  l,ld.>. 

.M.'Hsr-  (i.  \  .  I.leu.'iMi  and  K.  M.  \-,hl,  v  in  i  lini;  as  llv  >^iUllh- 
purt  I  hi  tric  Lighting  <  o.  1,  I.  ird^lri  1  ■.   Sieithport.  luive 

diss  dved  p.utnersliip.     I)etit>  by  Mr.  .\sldi  y.  who  e,i;itiiiues. 

Messrs.  I'eiimaii  .V  (  <i.,  Caledonian  Iron  Works,  lilaigOW,  haW 
appoinlisl  Messrs.  .\iidre\v  Crown  &  (  o..  110,  CanilOII<atrWt, 
Luiulun,  l%.C.,  their  afionts  for  London  and  ilistrii  t. 

Till'  l.anc!i»Iiire  Fliclrii-  Power  Co.  anno;mce  that  they  hmo 
decided  to  open  a  hirc-pmchase  hianch  in  the  Lancashire  distrii  l. 
and  have  appointnl  .Mr.  I'hllip  C.  Pope,  lately  with  the  lirili-^h 
Wrstii-ffhoufle  Co..  in  the  capacity  of  eii>(mecr  10  the  liire  purcliasp 
a  I  i  ill  1  lopnieiit  department.  From  the  wa>  the  company's 
ciisliijuej.-,  have  ri-ceised  the  opening  «if  this  drparlnx  iit  there  are 
goosl  pro-specls  of  a  coiifiderahlc  ainonnt  of  liirc-piirchaHe  business. 

The  Stirling  Loiler  Co.  (I.td.i  and  the  Stirling  Co.  of  C.S..\.  have 
come  to  an  arran(,'einent  wheri  by  liti((iilioii  whicli  had  been  pending 
for  nearly  a  year  has  been  Mtisfaotorily  disixised  of.  We  undcr- 
utaml  that  the  ^slirliui;  lioilerCo.  (Ltd.)  have  aceiiii  I  ill  theltritish 
and  Luropeiui  patents  of  the  .^iiKricLiii  conipiiny,  ao  i  10  future  all 
boilers  sold  in  these  marketH  will  be  of  llrili«h  nmmifaclure,  Th* 
Sliilinj"  Itoiler  Co.  are  well  oijuippii.l  for  dciihu^  with  a  hr^e  volaint 
of  trade,  havfanc  large  works  at  Motherwell,  I^tnarfc.  Both  the 
American  foar-dram  type  and  tlie  Britiah  fiie'dmm  Stirling  boiler 
will  lie  sold  in  this  count  ry.  The  Stirlins  boiler  i«  alrendy  well 
kiiovvn  here,  and  ha-s  iieeii  fully  dCiwrilKd  and  iilintrattd  in  our 

colitnuw.  It  ia  always  aatisfaetwy  to  leeord  the  sotttoiurni  o( 
diepuloa  likely  to  Under  iuduairial  devclopiuent. 

UQOIDATIONS.  &c. 

.\  receiviu(j  order  hai  hien  made  against  IL  L.  Parri*  (trading  00 
the  S:.  (ir-.iri."  i;iectrical  .Ml';;.  Co.i,  1  M  I  ppc.-  Th\ins9-9tnMt 
l.oiiilon,  F.C  ,  uiid"2  l.  High  street,  Syduiliam,  Kent. 

The  eNaiiiinatioii  of  -lohn  Hill,  electrical  enRineer,  S7.  Minard- 
road,  tilasjow,  look  plait  last  week.  Uankriipt  commenced  biisi- 
nes»  H»  a  partner  in  Svke»  iV  Kichardson.  The  partnership  wa« 
dissolved,  and  when  lie  left  the  liriu  was  f.'i'>0  in  debt  to  hitu,  for 
which  smii  bills  were  ]fiveti.  II«.>  attributctl  his iiuolveney  tolack  of 
capital.    Li.abilitini  i'l.tiHl.  17s.  lid  ,  oti^tii  X'lOS 

.\n  application  for  the  discharge  of  Or.  F.  II.  }>owin  m,  electncal 
cn;;iiiecr.  Victoria  stiei  t.  London,  S.W.,  will  br  heard  on  25th 
iiist.  at  ISalikrilJili  y  l.uildiii;;s,  London,  W.C. 

The  New  /.ealand  Lleetrie  Li;;lU  iV  Traction  Co.  (Ltd.)  is  beinj; 
Wiillliil  up  voiunukrily.  Mr.  li  W.  JUackbuni.  80,  New  Itniad- 
siieei,  L<in<lon.  B.C..  is  Htpiidator. 

The  Krilish  ,\tilovoU  Cii.  (Ltd.)  is  to  be  uii  1  up  voluiitJirily ■ 

Mr.  St,  .loliii  Wiiinc,  7,  l.iiureiice  Pountney-hill.  I.OJidon.  I  .C.  )" 
liijiiidntoi-. 

iiiitiiih  I'uluntbirt  Telephones  (Ltd.  f  in  to  be  wound  upvolunUirily. 
Mr.  M.  Jtrower,  4«,  Ijneeu  VielorivetrMt,  London,  E.C.  ia  Uqtiidaior. 


PUnt  for  Sale.  — A  mimlier  o(  elei-tnc  niotorn  are  fulvertisevl  for 
s.ile  in  uiiullicr  loluiun;  idsu  four  clectnc  dmua  hoists,  couipielu 
vvith  conirollent.  Applicitionx  tu  Me^tr*,  .Vnvoh  A  Haley,  America 
W  h.u  1.  Townnivnd  road,  Fulliaui,  London,  S.W. 
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Old  P.O.  ttdiM  Bile.— Tondera  are  invited  for  the  panhnae  of 
•boat  45  toil!)  of  giittA-porclm,  Hi  (omh  of  copper,  a  iitiHtitit)'  of 
OlhMr  moliUs,  i^min  pi  roliu  covirL't]  c'uppvr  wirr,  tuuK  Iniup  lope.  4lO. 
Fomu  of  lender  from  Controller  of  Storee  denarinmnt,  0.r.0.,  17 -U, 
IMIoid-Blreet,  London,  W-O.  TandeiB  by  10  aju.  iaa.  18. 

FrmniiM  Aw  Bal*.-— .\  (lrc«hold  factoiy  is  to  be  hoUI,  eouipl.vin; 
with  L.C.C.  roqairemciitB,  and  provitled  with  np  lo-dat«  iiuprove- 
uiento,  fireproof  coDetnictian,  eieetrie  lift,  Ac,  apace  about  15,7(JOft. 
The  door  area  (fire  storey)  la  aboat  fl8,000ft.  super.  Particulars 
tnm  Meocra.  Lea«,  motMnieen  aod  mrvejron,  10,  City-raad,  Fin«- 
bury,  Itondoo,  E.C.  See  nleo  adTertiMBwnt. 

Blaetrieal  EzfaiUtiaa.— .\n  elcdrioal  exhibition  will  be  held  at 
lalinKton  (London)  ltatli»,  Hurmw.v-rotul,  N.,  froui  Fob.  27  to 
March  11  incluiuve.  It  is  proposed  to  includo  clwtric  lightiDg  and 
power  utochinery,  heating  and  cooliinR  uppaiutu-i,  fitting  lannebea, 

fo<intniii<i,  illuminations,  noveltit's  i>[  nil  kinds.  Ice.  Tlio  spare 
livailabli'  (iir  <  xliibitors  is  alKUit  4.<K)l)  8tj.  (t.  A  rental  will  Ih! 
<'li:u'i;i(l  fur  sfHico.  liiit  current  >vtll  \iv  supplied  free.  I'articularv 
iriiii.  till  ri,  i  tiu'.J  .111,'ijii  rr  4.Mr.  Albert  Uay)»  90i  Edea-gravi', 

I  |i       •i^  :i  V  ,  \.  ilUo         I  rtl-i'linlit. 

CondentisK  Plant  Oontrtcta.   Tlx  Mirrko-.WKUiin  Cu.,  srot- 

liii.il  '^trci.t.  <ilu-i,'inv.  hiive  ricunlly  rectivcil  orde  rs  fur  coniinising 
plant  fii'iii  till  t  'lloMiii;;  :  - 

Ittitinh  TbouiuQ  Huiuion  Co.,  two  eels  (or  dealing  with  9J,4jVlb  of 
iltMi  per  hmt  onA  oao  Ml  tor  S7JNNMk.  Ite  Lonfan);  Hr,  A.  Patty,  one 
■t  for  7,5(MHb.  of  ilcaiB  per  hour  (for  Cafenttn);  Znireid  Power  ft  Liaht 
Sapply  (lhrou);h  Messrs.  Lsci>y,  Sillar  A  Leigh;,  one  set  for  34,00OIb. ; 
J.  A'  1*.  Cinu,  one  nei  (iir  'i'i.ACKllb.  (or  Bareuona);  Crewe  CurporatiOD, 
one  HI  tec  'JO.(KK>lb. ;  und  Owynncs  (Lid,),  one  lit  tar  6,0001b. 

M 


lTeUgr»pliy."— V^tUatitb  an  esliinutivr  piuuphlot 
nblinff  to  th(!  Umdon  Tdagnph  Tminin^'  CoUegt^  at  Snllonn-road. 
Brixloo,  itt  issiu-d.  The  pamphlet  contains  uuicli  information  aud 
uiany  particulars  u(  intcrt-^t  lo  tliOM-  wliu  conttMupliito  entering 
their  sons  (and  UniiKhtcrsi  (ur  the  li'liH^nipli  iii-r\u'<'.  Tlio  l<ondon 
Telegraph  Training  CoUcgo  can  point  to  a  large  nuuilK-r  uf  appoint- 
in  en  Is  oVtiuned  by  impila. 

Famday  Hoim.— The  January  Umo  of  the  "  Faraday  Hooee 
Journal "  cnntnins  aiticli-s  on  "  Artificial  Lighting  of  I'ietare 
Uttllerips  "  and  tlu-  "  l.pst  System  of  Altcrniiting  Curri-nt  Trnotion 
for  Long  IHstimcc  l.nn  h,  '  un  well  aa  di  j^criptions  of  enginei-ring 
workit  aaaociated  wiih  I'.raday  Ilouae,  The  cuUeoe  is  moving  to 
ita  new  qaacten  in  8o«thaavtoa.iov,  llelbani«  at  Raatar. 


'  PnUleatleae.— Heetra.  HiouMns  ^otheta  k  Co.,  York- 
■tnct,  Westminster.  I/ondon,  8.\V.,  have  filed  Into  om>  binder  the 
rmuplctc  iu>ri<-s  i>l'  U  nnt'ta,  apeeificationa,  ftc.,  now  eniMnt  dealing 
with  their  nuiniiiaf.iirrs,  so  far  as  thcee  relate  to  plant,  ThcNL- 
docuiurntM  will  Ik'  fduml  to  givr-  oontraetors  and  othem  an  excellent 
idea  of  thi<  Inrgu  nm^-i-  ^'t  inm  iilnt's  which  the  company  are  in  a 
position  to  Hupply.  I  )ji>i.Tiujis  of  conneetione  relating  to  componnd 
and  shunt  »;(-ni.'ntturs  iiikI  iiH  icjrs  >trc  included,  a*  weU  aa  inalmc. 

lions  for  the  eriH-tiun  uf  Miiiny  of  the  liinchincs. 

"  Loekwood'a  Price  Book."— The  new  edition  of  "  Loekwood's 

Price  Itook,"  which  has  been  publialiiil  annually  fur  very  tunny 
years  by  Mcsnrt.  Croeby  Lockwood  A  Son,  London,  i--  now  remly 
and  is  a  bulky  vuluine  of  about  fjO"  piige".  "iipplotiii  iiteil  by  "i-MI 
pages,  setting  out  crtitiii  Acta  of  I'lkrliutm  iit.  I>illi>,  ,V.'.,  \\)iic')i  rolitte 
to  building  nuUlirs  in  every  branch.  Tlic  Iwuk  is  Im  wi  ll  known 
to  rennire  cxhauaiivo  rcfcn  nce  lii  r<  .    The  pnblislicil  iirii  c  is  Is. 

OatalofneV,  ftc. — New  sin^ill  tlm  L  phasL  motors  are  ile.4rriiH.-(l  in 
list  No.  2H  issued  by  tin-  Liilime  vi-r  l-^lectrical  Co.,  lOil  lll,  New 
<  )\fur<l-ntrcet,  r.on<lon.  W.f.  Tlio  company  have  taken  these 
tii<i!ur<  m  hniid  in  very  large  •|uantitii!S. 

A  useful  catalogue  of  portable  electric  safety  and  portable  aceuniu 
fgir  all  porpoaes  haa  been  pivparad  and  Uanad  by  tha  Ilriatol 


J'llcctrir  S.if.  I  \  Lump  Wdik-.,  In,  (himI  >ii  ulli  -Uci  t,  A\\--liniii-ttr, 
London,  ^.W.    Tin  iia-Iinli  •  .i  Iminlx  fuim       ilfclric  Icrcli 

lamp  for  the  in.spti'iion  u(  motor  ear  ni^icinucry,  i<cc.,  which  can  be 
naeif  in  conjunction  nilh  an  ignition  cell.  Aa  ia  ahovn  in  the 
iDnstrntiou  (Fig.  1,  the  bulb  la  well  protected  and  the  lamp  will 
MM  through  an  aperture  of  Iom  tlian  llin.  diameter.  Electric  cycle 
lantps,  inspector  lamps,  head  and  eoUar  lamps  for  horses,  and  the 
Andrcn  sn^ipension  fitting  for  reading  lainpi.  ice.,  arc  shown.  I'ig.  '1 
iUastnites  the  reading  lamp  and  .\ndrew  fitting.  The  latter  eon- 
•iato  of  an  a^uatable  clamp  to  which  a  wcket  for  the  lantern  hook 
ia  bud  by  ueane  ot  a  anivemi  bnll  joint.  This  can  be  itied  to  | 


the  top  rail  of  a  hwdstead  or  in  any  poaUion  where  a      or  rod  ia 

available. 

A  now  price  liat  for  IBOS  hM  been  prepared  liy  tlie  .Siniplai  SImI 
Conduit  Co..  WesitnghouBo  Huilding:,  Notfolk-strec-t,  Lonoon,  W.G., 
and  colli  liii-i  II  list  of  reduced  prieee  of  all  Simplex  eondiiita  and 
fittings.  Ais  is  customary  with  the  Simplex  publication*,  no  expooH 
has  been  spared  in  niiikini;  the  list  acceptable  to  eonlraclora  and  all 
entfa^cil  in  instslliitiixi  \\i\rU.  In  the  illiistriitions  and  text  e\'ery- 
thing  IS  lis  eli'iir  ii.s  priui  luii  lu.ikc  it.  u)>i<'l.  i  nables  the  busy  man 
tu  timl  with  tlic  MriJill<f.i  t  xpinditure  of  time  the  partirulars  he 
requires  fruui      1  a  lint. 

A  price         iiul  p.irtiriiho ^  uf  ilie  Oiesel  oil  engiiio  haa  been 

iiuiued  b\  th.    l>u^ii  Oil  l  upine   Co.,  179.  (^uocn  Victoria-street, 

London,  £.C.   The  company  claim  thai,  aiuce  the  engine  waa  first 

plaoed  on  tlie  market  in  UMW.  900  enginM  had  been  put  into  woHi 
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TK    i^.      .^>,  ^.4111  n  |<r,~-.liw  Iliv  ,,'iiMilllf4U«  «^  ft  liagll  cjrhudrl  Ur>1  Oliill^lv^ 

fWrc.,1     I'V-.  iti*tii,.r.  «  41,  H.II  IV  •Miietr  cylttskr  fteahw  ms— !»■■  fn 
H II  f  hMt  ,1  lull  Vull.  tmi  s  MU«  fjMit  tmf—  ■(  *°  •■H.r.  —i  »  dm* 
.'vlimlrt  mcinr  i4  it»  B  H.P,  siftdf  f  tt  qlialni  af     BJI-P,.  «9I  dis 
.lime  vlkft  fu  hM.r  km. 

up  to  1904,  and  that  daring  thai  year  1,9IX>  enji(inea,  with  a  total 
outDut  of  7S.(MX)  B.11.P.  have  bean  added.  Among  the  lUnetrntiaiia 
in  Uie  list  ii  the  accomimnying  diagtam  ahowing  the  ftad  eonaomp- 

lion  in  potmds  per  brake.lionM.power. 

The  Electrical  Co.,  121.Vi',.  Charing  Cross-road,  l^ondon,  W.C, 
have  ready  a  new  Kbeet  list  iNo.M,'li  of  cirbons  for  tliiiue  un- limipK, 

The  St.  Helens  Ciibit'  Co.  itre  making;  the  most  uf  the  picture 
postcard  phase  of  adsertisui^,  and  are  iaauing  eoma  oxMllent 

Ulterior  views  of  their  \\  ;irrm;jion  wcu  ks.  ,Vc. 

Messrs.  Hunt  Si  II<  o(  ILiekiicy,  Landim,  N.K.,  liav,'  n  :i<ly 
new  sheets  4,  5  and  U  showing  sttuidard  Litholite  bushes  and 
handles,  and  also  a  revised  price  list  No.  1.    ii  laiie  aaMCtmentof 

these  goods  is  shown  in  outline  to  scale. 

Messrs.  li.  \V.  Blackwcll  A  Co.,  59,  t'itv-road,  Ijondon,  K  ('., 
have  a  new  list  ready  of  I.  T.  K.  hmit  awitcbes  for  the  protection 
of  travelling  cranes  and  motor  dri\'en  machinery. 

Tlie  fourth  edition  of  "  Street  Lighting,"  iKane<l  b>  the  Improved 
Electric  Glow  Lamp  Co.,  7,  ti rent  Nowport  Btn  i  t,  Loiiiliin,  W.C. 
is  to  hand,  and  is  a  well  iUnslratcd  pamphlet  relating  tu  the  various 
immnfartures  of  the  eompaoy  in  aonneetion  with  tne  I.K.  ayatem 

of  street  lighting. 

Messrs.  Nolder  Itros.  >V  'I'lioinpsoii  isauo'a  liailging  calfinlur  sheet 
containing  piu-tirnlarx  of  their  gold  inodnt  motor  giuigc  with  patent 
shield. 

Im  porta.  The  following  arc  oAictal  valuesuf  imports  of  electrical 
machinery,  iiiatcriiil  and  nppiiriitus  into  this  country  diiniii;  1><  eem- 
ber :  — Kliitriral  iiuieliiiu  rv.  t."t7,!JKl  1.1  ilcere:i-<  of  tll.U'M  loni 
pareil  uitli  liiL-milnr.  l".il>-i|  ;  leleniiipli  cablis  ri.l  iii  |  ;ii  nt  ii  ., 
L"*i,4tv4  (iiiereiiM-  t.'."i,0>».'il ;  ollii  r  eU etncal  jjood.n,  (.Mi.i'Hi  iiIih  n  a^i- 
f7o.<l.  The  tutal  unpiirts  of  the  tliree  classi  s  diirini;  the  I'i  inoiitlis 
eiidcil  I>ec.  .'11  were  t-'..),074  (decrease  f2,'2Hl)|,  l'.>.'iii,'.»71  lineieaiie 
r  i..T2st  iind  L7'i'i,7!ri  idecreaae 

Exporta  of  Electrical  Apparatos  and  Mateiial.— The  follow- 
ing list  u'ive.s  I  iVx'ilil  partieiiliirs  of  tlio  exports  of  Itriti.th  tuauu- 
fscturod  eleclnciil  iippaiatus  aud  lufttenal  (including  lelegrupli  and 
tclephuuD  will  nn  l  uj  iti  liiiU.  Imt  not  including  elertriral  niivcliiuerv, 
which  is  not  separntcU  sporilii  ilj  from  .liin.  4  tu  10,  with  Ihu  ports 
of  de.stination  :— 

^/Hsa— Alexandria,  £117  :  Ikira,  £32  (inclading  £30  telegraph 
muU-rial) ;  Cape  Town,  £40(i ;  Delagoa  Bay.  £389 ;  DoitaB,  £9t,mi 
(including  £377  telegraph  material!;  East  London,  £87;  MoinbaM, 
£12  :  Port  Eliiabeth.  £.i«  (Ulcuraph  tnatcrials  I'ort  Said,  £60;  Sutz. 
£J'J.  Jku  iiftnii  -  Uu<-nos  Ayres.  X.".'!'  liDcludin;  £40  telegraph  matcriali. 
iliufrcUasia— Adelaide,  £2.027;  Aocklaod,  £38;  Brisbane,  £^4;  Chiist 
church,  £80;  Fremanlle.  £8;  Mdboame,  £410 ;  Haoiir,  £24:  I'erth. 
£110  i  Sydnnr,  UM;  WeUiaglon,  £971.  Belflim  Anfatp,  £880; 
BnHMla,JS4l6.  A««i(>MoJaa«inh£iaO(ttlcf^  CvmM 
J»l ;  Teionle,«9L  C<ylaM--<»iiMi^ 
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Ilaiimn.  rut  rim       I'ln'n  I'T'  t    (.^nnnnir— HwnburK.  £4»'.  IlolliuiJ 
ftllMllflhm  ri  "    HunhinK.  tl-J-';  UMttfidiun,  l-i:!.    Il;u.:/  A'h;i  i.  t'^li'* 
Mm   Bnwlnj.  JtaXI  (including  i:.'>2  t(-l«era|jb  iu>l«nal, ;  C&lcatU, 
£1^-;  IMiM.  £835.  i/njum— Tokvo,  l'*l,ti<J5:  Yokobuu,  £74.  iUUtu, 
"'    ~    ~i-Bev»l,i:48a:8t.Patanbiirg,i:iOS.  Aaa»— Bugok.  £M. 


XML  MM 


£49.  AiaU* 


PATENT  RECORD. 


hat  Uoi  eompilel  for  tlim  J;iir.i,il  hi/  Mit.H.Mti.  Miwui  fUi,  Kl 
Chartered  PuloU  Jgrftli,  7'i.  C/tn/i^rf/  lunr,  /^jiiittn,  H'.C 

SPECIB'ICATIONS  ri  ULISHED. 
Mom— All  ipMifiMlioM  can  fc*  gbtaiMd  U  U.«  unUum  prioe  of  8i.  Mch. 

I9IB. 

n425  Hiyou.   BttOlrie  grnrratani  and  mt>t  •n>. 

ZM6  ar.-R.  Co.  (Clinli-  -  WwIii.Qrc  A  w  hitcberN  n»Mr  <«vki»  fat 

■1  crnatioi;  eurrtct  ilinl  i  il  ulirg  -r^"'m'. 
VXfn  M.  <J  WiC.  'iTT.  M  I1h,'k»hhi   »u.i  W  S'MTir     i:;»jtr.i  mi'iliiniiiBl 
MtoiMlie  *«ilib  •  f'T  narfikce  c<  at*':U.  alio  a|.i.li<  itle  fur  i^'jlu- 


33^488  Amw.  RtMtneiil  Inimnb' Ida  of  cncrfjr  through  >(iKr.  I>att 

applM  rnr,  .Hrpt.  12, 1933.) 
25.715  liortDAH.    Opcratipg  nWrnnj  (ixntlii  ami  fwiiiU  riwtriaHy. 
2J.P61  CH4]<l)Ltll  and  lk>!«5lK«K^     Kl».tric  cln«k». 
2VI22  Km  iiMiii     .Vru  lim|>' 

2&.146  LalBD  tiitl  Toi>i>.   OuiU-uller*  (ortlecUtj  laolor*. 

S6,<I6  Smmt.  AppamtM  far  eumiwiUnj  ^rmita  iWiig  (lirgu|h  c»ui 

.Umd  an  ind  iiiTaikiraeink  lania  timil*. 
I&sn  Vuniiaa  •(  Mabi  usi's  Wimum  TluutAni  Co.   Sirnittiiiu  ley. 
2S,3n  KuMii«.  ail  1  Hahc  wra  WiniBM  TnnitAni  CVn  Tnuiiaituiig 

!ii«iuiitiM)ta  f.>r  wircliia  telf'gi-.ifhy. 
26,698  I, M  U    I'lr. 'rio  lighliiiK 
26^560  Cumm.   KlaeH'i'Ttx  rcoireir  »f  oiatal*. 
fliyt60  Hmw*.  HaMria  aaWaa. 

VbXSfix  R.T.-R.Cj.(0.*.C>.,l7fl.V  HtitpnidertfbravfrhatAaaN'hMiu.-t 
25.970  CMiKKiTilaaiid  Rkixu.   ('irrtii'. C'.IIcM<>r|l(raUlt-eali*a)(»jalaDM. 

26  18}  llsi'KE.  UiKTKtt  Alii  .Vm  ui.ti.    Kus«  wr  cutaMta, 

27,'1'^7  In  .  KsLiM.    Ijyjhlin^ '"Ji o*"  bv  »Ii!<^tr»city. 

28,632  U  .iTEiiiiui     iiaii  fiiMrin  Stwu.  <"Mi!  I  r  O).    .M->t«llic  cuuJuiU. 

ieC4. 

45  KiiHiiiisi)  sn.l  C.vutr.    i:li!ctrii  illy  <iiti(ri)llfil  lifU. 

K*lirk.WJVK.  I'.iiHeiK.. 
296  ItLACKHAM  ami  Wiuii^BO.    < '•.i.verliuf  ovygtii  iiiln  ikuhic. 


674  Bra.  U«iw'raaUoa  d  anMlart*  «(  jrouaat  ani  un'.on. 
flcHwaa  aiiA  VoutL.  Incantoctnt  lanpf. 

660  t'lATO.    Kleetric  ■larm  l«lta. 

bS'J  liii  KIU    Klectri<'  lientin);  and  ciKikini.'  tpparatM 

820  |:.T  H.  C...  (O.K.  On  ,  !'  S  ).  SnitdiM. 

1.011    l.ll.N.-       K'fCll  io  «  illijllCSL 

1  027  UtLD.vM.    Suitcbei.  bell  (luabea,  Ao. 
1,0M  Vneaima,  ateauSmrf  Utttriaa. 

I, 0M  ALiTcn.  KlaetricatMiatadtiMilCT  hrintanMleiNaliuaUoneDgiiieF. 

1,068  Drakk  ft  iIoitiiiM  I.TD.  .  1 1RAKI  AXDihNiMll.    Ray  Uilh. 
1,326  llnra,  SciiPK  and  (i.vHDHPn  HwilahM. 

1,11:1,  l.].H2n!.  l  lARi  K.T.  Ji.  Co.  (U.E.Ob.,U.».).  .VUtnial'iig  Garnut 
1,625  Uisii»9.    Arc  Itiu^ir. 

l,Mt  It.T.-ll.  Ooi.  WiuhomumI  Wuimhib.  SaiUllbnird. 
ijm  Bftwm  FiwIaaiagmillalarTalcaWoaamnta.  <Dia(a  allied  foi, 
Felh  9, 1908.) 

MTt  Ht.-HAH'ia  {llM'lani  It  Vl'tbrmaau).   Klwlrio  ffiii|tUa|a  fur  arc 

3  .323  1111 1 'J;i7  I.'  niibi;i!  .  .■  n  ;  I.'  vdihhii,   8«i  dlBh 

3.  j&7  Uauk^  <iiwi>«i  .    Ki|ml  iraaiblrriwiiilnetluBeinl. 

4, fl5S  Akthbouor  Stkiuka  KuHtBttK*  UnKAininii.  AiiloBnii<>lly 

iatrr-iip({Bgaiia'octrw«srr«nt.  (DataappUadfar,  ManiliS,  1905^ 

6  4W  l.»K«  \{'-M<'  Klec'ii:  I'uulit'iig  ■ 'ii''  f:e»  f'.r  Hj  natnon  «ii  I  U'ii'.r*. 
ii,&T2  I lEiLtUi)  iici<l  I  hm  ;  -:      l'.'.'(:[t..il<..  (  r  .«rc  linlit*. 

II.  168  i;i  KMKi.-rrM:i  V.  r  n*.  v.mi  vs.  1.  mimivhh  .V Co.  ."^ifdy  l.-iiiM 

ftii  pr'.lectiit^' rli".  t  !i  mii.-biiift  v  n,:  I'lmt  ■'\<  c..ire  !  ■  cm - 
ring  wbcu  mtiubici^  Id  -.i  qui.  \\>iIb  apiilicd  (ur,  ,>uue  27  I'JO}.) 

14,196  Kmv.  BrMh  kaidti^  (ur  rutaijr  •kclrkal  omcbiMA,  <  Ibrta  applM 
f<n-.  JumM.  1409.) 

14j9B0  SrA<  ..(«.    KWtt"  medical  l..t'.li«. 

U.tt6  .Xi<.  -)iiiM     Kk-'.iLiui  .{iietic  switch  dcvi. tin  fvi  lel<'|ih.>iie  .  ti(i"ii 

lliglita  uii'Irr  I-aUi.'ji  \v..  Act.  1901.  Uui grant«<l.) 
17,741  FMH»('iiir.u  \rii..M  M.^gnetbrialchCi).  AlMi'aaUMK-CBrKMt 

liaoxiiitliiig  .ij'iMralua. 
17478  Diimui  (Wat-oa  k  WluMtr).  lulMtiaii  Mila. 
17.768  <*i,4niHWT  aad  snurroii.  Cant^  far  caUa  drnM. 
18461  UmuTaa.   Lire  r»il  proteotiotu. 

I84I6  Laniii.    Ilruoh  l,oM*r«  t  1  rolary  alaetrieal  machlaen  {l>.>i>- 

applied  f«i,  ^fpl.  I'j,  1903  • 
19.419  i  'an  UAS.    retuuiiiif!  tutk  elo  lna' r  fi am  artiubia. 
aO.OOO  F'.uttiK  ri.    Coili  (,ir  electrical  aijp.watni.     Data  •npliad  Kr 

8ei>t.3%lB(k3k.): 


^O.COi^  I'.litx'F::  ixn  nii.l  K\r<i.    rn>:eu  an  l  (nriiMa  fer  aal^actflB  mU 
tu*t€i  iai-  U>  lu'tion  of  electric  jtc.    I  >.it«tIlfB4dftr,844i>  UlIOHl) 
Jauea  (Ciebotf  .   TelrgiMpb  aynUma. 

Hovn  (OUMtimm-Qm.  SMtoahfU  mJbM.),    IVotaaton  or 
for  ceuMtmtMMt  kf, 

or  rmtrol  of  dfnainoa  aad  malm 
inra  of  mlar  jaahateb  aaanp,  Ae,  hf  ataatraffUa 


20.478 

floai 
aoj68s 

8(M96 


maotK. 

81/IOJ  .'txi;!<li;.    lDi.!e»«iiis  activity  in  eli-,  (r-.^ln  mtL'-r-t  it  b».!ly  ,  jn- 
<]ucU*e  uMtallic  oiidaa  or  bydiatea  Id  ac-cumulatoi  ■>  witb  itivai  iaUe 
aiaatr4|t«.  (Uata  applied  fnr,  UeU  31, 190&.) 
81,705  Von  LiBBur  and  Riiwx.  Vrnaade.«laXrIe  dutel  «r  ataebvuMS- 

iieti'  gdiriiig. 
21,913  '/Asauvutit',     M  i:iufiK'(uii' ..f  K<Iv>'iiic  cclta. 
S?,63b  SlKMK.N^  lilt       Ji  I   .  s  hu  k-rl»r»-l.-  (;.ui  l..H.|. 


23^C31 


Jill  in.  r  '..I  till  j.i  «vpii'  1 .11  ..r  rx  ci^  \  :  ,■  --uri'i  '.ti  ■  w.t.  hiiig  on 
off  iatlalUUooa  of  bigh  tuliage»  .  appUcablaaU"  f.ir  tca'.ing. 
Vwfit  bead*  far  okctrrfi  UaHinf, 


awl 


nW  QOMPJUIIKB,  BTiTUTORY  RETUBHB^  LUHB 

BSGI8TERED.  fto. 


NEW  OOHFAKIZS. 

0£KEKAb  £UcrKIC  OE  nUMCK  (LTD  J  (hJ,]  >i  j  -  lie,;,  JaO,  7, 
oapital  £10,om>  ill  £1  ahares,  to  acqnin  fraoa  L.  Kapir  on  the  tonna  of  aa 
agreement  between  the  vendor  and  oUnn  >d4  N.  Onn:t.  the  eciire  buil- 

n«i!6  of  a  ilciiler  in  <.li«tricu1  upparalui.  and  iipiilliini  rH  >  iuri<.i  1 11  at 
ll'""l!uo  de  .M.iuImmii^'u.  I'liris.  to  adoft  an  aprccin.Mil  Willi  I  .  I.  p^r,  xiid 
to  carry  on  ".In?  t.'jainesa  of  eleittifift-iiti,  eltctrical  aTd  ui.?i'l.nnii-.il 
f n^jliK i-.-s,  c].ta!<-rH  ill  iljiu»i»'.  niutiir:.,  l.  l.'iilnjtiea,  lieiU,  elci  trciliere,  arc 
and  other  lamps,  rieclriu  liltinge.  beating  and  cioking  apuaratua,  ianu. 
'  img  natariala,  Aa.  Fink  cUnalnB,  la.  Kapir,  U.  Hini,  tUa  BjWg  aiiil 
B.  Batia.  Bag.  «OI«a.  67,  Oman  Tialaria.aliwt,  Landaa,  E.O. 

BBAWmAI  ZLBVrBIC  TRAWWAYB  (IffD  )  (88.109.)  -Ues.  Jan.  i. 
capiul  £10,000  in  £1  abam,  to  aequira,  aqtiln,  UMinlaln  and  work  by 
slfctriral  or  other  power.  tramwayK.  railwaya,  nMlaand  iilher  nr.«ni  of 
Ciiiuiuuuicati.i.j  in  Sha':|jbai  or  clionliere  in  Aala,  and  to  currv  .m  the 
bui'ineis  of  elcctrii  lansi.  i^'iincriir  ..r:t,      :iiin'jla*,<>r«  aid  diMributjrs  ot 

•toetriotl  aneqar.  a 

SFATUTOEY  RETURNS. 

CHELMSFORD  BLECTRIC  LIOBTINO  CO  LTD.)  In  r«lufn  to  Dao.  li 
capiul  ia  £.iO,lKK>  in  £1  shares,  cf  whi.  Ii  :!'.0D0  have  been  lakao  Bp. 
£85,000  has  been  paid    Uoctgiece  and  charges,  £7,870. 

lUOTBlO  BirmT  00  «P  TIOTOKIA  (LTD.)  Return  to  ITov.  M  glvaa 
raiiikil  iki  £-iO<i.nOO  in  £1  Khari-t,  of  which  l.'JUT  hare  been  taken  opw 
i;7  biUi  been  received,  and  £1.'J1)  U  mnKidered  iiiid.  MortgajfcaaM 
etaaiBas,  £73,000.    1 1:.' j  0'>0  iloix'nturc.i  inynvi  ~  ncp  ditte  oi  tetnra.) 

HORTQAaES  AND  OHAROES. 

ELECTRIC  BDPPLY  CO   OF  VICTORIA  (LTD  I  — Ihmio  on  III  of 

JC'i.j.iWO  i  |H:r  uenu  debeniurea.  p«rt  ul  Mirieii  created  CKit.  Hi,  lUtKI,  lu 
Mcuro£MO,MOb  PwqparlychMitaJ.BOwpaM'BaiiifartaMng  aBd|Kaf»t<y 
prewnk  anJ  lalun,  indndiiHi  luealiad  aapifaiL  No  tnutata.  mvimui 
ian  «f  aim  aailH,  £71,800. 

■nrwnuB  ubbh  nnwoa.  {m.)-k  mmmaim  u  mUi- 

teoHMi  te  fnU  oTn  dAmtare  Mrf  moH||a«a  iOaa  April  8i.  1808.  aeawiiv 
£700.  has  bean  filed. 


cm  mm 


KEMORAHDA  (  Ian.  IJI.  <  Hunk  ral<.  :t  per  cent,  (..ioce  April  il.  I'MD. 
i'rioc  oi  silver  :i7,'..j.  per  ox.  Consuls  -  tiH^  lot  money, SNA— ^di; 
lor  aaaonnt;  ^  par  ocnt.  nnnuitlw  87—874.  Caoaola  Pur  DiiJ>  nb.  1. 
StookaaoA  ShHacConilanattoa  Dayt.  Ian.  83  and  Vebu  7;  TUal  Vtf, 
Jul  87 ;  P»  Vtft,  Jas.  1»  and  3M  ;  Mining  8hin  Quif-owK 
Jan.  94  aad  Fab.  0.   

BABIA  BLAKCA  It  ROKTH  WBSmH  SLY  CO  On  Friday  a  iipecial 
rwolation  waa  pa«»ed  alterinK  llie  memorandum  of  association  to  enable 
the  cKmpany  to  Keoenate  ana  i>iipply  electricity  for  lighting,  power,  dx'. 
The  I'liiiiiuian  (Mr.  J  \V.  Philippii,  M  1'  ).  ..<Aid  that  when  the  company 

waa  (.iriuinl  llie  nuinlur  of  piirpiriii'*  tn  which  cKrtripity  would  bp 
1  ii:iiiii  >nl;.  u].(i.i>'il  n*,  rnit  t.ji.'.-.(?ii,  »n'l  ihori'f.ir.:  liicy  dnl  ni  1  talc- 
cciiiin  [io»oi:9  ubich  tlicy  non  lound  it  nuct^.'SBri  to  liave.  ltwa»] 
pu.:vd  10  Mit  up  au  f  kutticity  Keneraiio<;  atation  aiiOicieat  to  aBBhla 
In  ti|rht  tlieir  inaiket>  ami  tlwir  atation  al  Itabiu  Illanrit ;  aU.iuta  10 
the  rlri'tric  liKhlinK  lilant  at  tli<'  ninlr,  as  it  waa  now  bvm^  Irn^thcDod, 
nnil  it  wiiK  |ir.ibalilc  that  hcf.ire  Inn;.,  as  the  trainwii.v  bu^inefi:  of  llallia- 
lilan  a  wai  devclopiot;.  ii  mi^ht  b.>  tliuiiKbt  advijable  to  haw  sulTicicnt 
i  lrctrir  [iiiwer  In  work  the  Uiit:  liy  tliat  ni<.»n<.  It  pni^ihle  that  they 
I, .1,1  til  ik.  .1  1:  r  uir.in^'".':n.m  hv  which  tiii-v  wi.nl.l  aupply  ein'tricity 
-.M        fi  ,,  li  ■  m  1  .sli,.i  .t.  ' 

CHILI  TELEPHONE  CO  LTD.  .\n  iiUniiii  ilivi  lend  of  Is  per  share 
(payable  K.tli  inst-i  hoa  bvrii  di  clureil. 

(a.AYTOH*ainrmSirOBTH(LTS  )  -Mr.  U.F.  I..()reatt.M.t.Uech.l... 
A.>Ui.8iach.B.,  haa  bean  appointed  managing  diraoloi  al  thU  < 
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ITKEXI  EKTt.lSlUn  AUBIIVAUIBIA  ■  Vdium  IBVMfBSra  W.  I<TV. 

I  interest  on  thi«  companv  's,  4  per  vent,  laortgo^  debenlure  siocli 
>  halt-ycw  mMm UM  iast. niuba  guA  ^«iRUt  «ii  f  «K  1.  Ths 
ir  wUI  be  etowdRMtmh  Mtlstiwt.  inalMif«k 


— -.  — — ,  -■■       "  — J-   : — 

CLBVXIM9  ii'simui  couinr  tLtanxo  powsb  oo.— An  utn- 

ordioArj  gMMisI  SMitltaK  tiaa  been  called  (or  th«  l^^th  inat.  (or  ctvmtiiig 
XlSfi.OlO  p*r  cM3l  -If' a Bt.x-k,  p»rt  of  the  iia^ts.s.t.'l  which  the 
aempuiy  isfmpowei-  .        rmw  ly  thtir  1903  Act. 

DEOTICHE  SBE  -  TEIXaRAFHEKaESElLSOHArr.  This  coin|Ninr 
having;  been  puichaii»d  bj  th*  l>cuUchi-.\iliu>ti<i  he  Tclrj^ra^hfii^TS*!!- 
ichait  hai  lione  into  liquidation  as  from  Uec.  The  liqoidatoni  ate 
Meisra.  C.  .W.  OaiiltMas  {Othgu^  W.  IlililwiMiio  (Lamto)  and 
o.  Moll  (Oolcsne). 

BOklOT  mm  mnt  CABLS  oo.  ltd  An  iDtafiw  dividend  at 
Sii.  per  (hare.  It«  free  lat  the  rate  of  .'t  per  cent,  per  aunom)  haa  bMn 
decUri  d  for  thp  .|iiart<-r  rnJcil  Dec  31  pajraltleSlttilWt.  £l(MIOOistDl 
lim  wr-.r  -il'.'it  i-J,H7i;  carrifd  fi.rwaid.  Ik*  tlMHte  MOks  if* 
closed  frfiu  lir.li  • )  illh  in  -s.  lu^ni', 

EABTStX  EXTENSION  AUSTRALASIA  4i  CBIRA  TELBOKAPB  CO.  LTD 

The  I 
for  the  I 
rrgifter  i 

otOU  miBBAra  k  noir  oik  (UM— brtsdas  dlvMcBds  St  ilw 
laieoOe.  per  Aate  on  the  pwliMids  Mad  Si.  ptr  thin  on  IkeorMiMqr 
«harce  are  announced. 

MATIONAL  TBLKPBOn  00  <  LTD.)— Bomour  has  tieen  huny  this  week 
«ith  the  lu»d>  of  an  affreemenl  taiJ  to  base  b>i  n  •iilcn  l  inln  hctwcrn 
ill"  alKAe  l  aroimii.v  and  Iht  1  Vi^troavl-  r  (inn  rul  d  r  t!i.  avqLiisili.ju  l.y 
the  iivKt  r  of  the  romnaiij^'*  undertaking  Uo  toe  batu  that  there  in  nu 
amokc  without  tire,  tb«  riae  in  the  quotatioa  tor  tho  ooaptK^'*  dstend 
stock  which  look  plaM  immdlateW  uiwn  the  mmoar  Hiag  drculatsd, 
htm  in  i;rcat  MUrt  lenwiiMid,  and  tlie  prin'  of  the  atcvk,  which  before  tha 
rumour  Rtood  at  l(KM(l4  and  has  hi-nn  a*  hi^h  iw  ll;i  II.?  daring  the 
'.vei-t  Wttii  at  cU>5iriK  litiie  vestc-iday  irilij  11"  *.  Tin-  niniiiur  of  .lo  »„Tic. 
n.tnl  U,i.!>  I'l.n  c.4tr|:iiri.^l!\  .J.  m-'d  bv  :  _.(h  si.t.  -  Irji  it  ■..  u'ainally 
un.ifrst<««l  lliul  uccolutMii.N  are  [iroci^ditiij.  and  it  i»  thu  i>;lii  lli.it  a 
pronounrcmcnt  .>ii  tlie  ^iulject  ma;  ahortlj  b;  made. 

■OBATTMSE  ELBCnraiCITV  KBTEK  00.  itTO.)  At  an  extnufdinary 
meeliacoo  Tharedtf  laaiMaktluMaolutioapaaiedoo  D*i.  il,  aUerius 
iteWMfrfUwcmiHVtoBiiiritaairiiWlailnM^ 

aovn  niMNinM  nwnio  uoiir  *  pownt  «0k  (,u9i)-iir. 

Wm.  U»9  baa  kcas  afpafatsd  a  diicelor  of  thia  c«mpamr. 

ROCE  nCBAKOB  HOTIOI.  -The  Stock  Exchanita  flnBialUlli  hava 
been  aiked  to  allow  .'lO.iMlLl      full.v  paid  Vrndor>>'  Urdlaaiyaliaiaaof  tho 

.4;if<f-    ir  itnttue  I  nimii  .:iii  ( '■ I  IJ'I  1  to  be  .|-.:pt.-d 

DNDEBOBOOHD  ILECTKIC  RAILWAYS  CO  OF  LONCON  LTD  i  Lord 
George  Hamillou,  M.P..  and  Mr.  .1.  Clittuo  U^liiuson,  ).V.,  have  been 
eltciid  diiaelcmt  tMa  < 
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machinery  ruiuiliig  in  thi^  country.    Jti  present  cu|Mkcity  i» 
SfiOOkw.,  there  boiu^  atix  Byuchrououa  motor-j^onenitoni  with 
JB  mOfUt  of  MKttw.  oaeh,  and  it  m  to  b«  bcreued  to 
5,0001cw.  by  the  aiMiti  in  of  four  more  nia>.'hitf«'«  fif  the  shuw 
.«««.    Ou  Uie  other  hiiixl,  uite  of  the  •ub-&tatioiiS  fur  the  Dia- 
trie*  Kailw«y  will  oontmn  four  I,SOQkw.  m»,  and  largMt 
of  all  will   lie  the  l>iikf-sLr«»et   nnh  Htation  of  the  West- 
minister  l:^lectrio  buppif  Corporation  which  will,  we  believe,  ho 
oquipj)«d  with  no  less  tiiab  twenty  aine  400kw.  unit«.  Apart 
from  its  size,  however,  the  MetropoiiUii  Electric  Supply  Cu '« 
lieher-stKel  ^uh  st^ition  pmieeiei  levenl  feature-^  of  interest, 
particulariy  in  the  th  sigu  of  tlie  ewitdi-gMr.   The  three-tier 
construction,  with  the  »inglo  operating  piatforni,  on  wliich  the 
high  and  low  teii.siou  ge*r  of  vuch  motor  T;pTi<T->t'»r  is  rontrolled 
from  one  set  of  httudle«,  is  an  eMremely  practical  arningemeiit, 
•and  tbe  nae  of  eoocnttrie  eabia  iHia  ban  eontrived  in  sueh  a 
way  th.it  thf  whi'lo  of  the  e.xtra  hifrh  toii-ii.>ii  p.nt:-  aio  cnni 
fletely  euvlused  in  melAl  may  also  be  note«l  with  Approval. 
.Mx.  J.  8k  HiOHncLD,  the  eompany'a  tDgineennebie^  ii  in  bo 


congmtulate'l  on  the  jnVi,  which  hear^  ..f  rxi'dlnnt 

workmaoship,  both  on  'he  part  of  the  contractors  who  aupplieil 
the  «w{tah-gear  and  'motor'  gienentton,  and  by  tho  oom|iany's 
own  stjtfr,  who  carried  out  tho  whole  cable  work  in  the  sub- 
station and  ereeted  the  bare  copper  atrip  Iow-toiwio&  eottducton 


m 


Is  this  iMiio  will  be  found  an  abstract  of  two  impfirtaat 
Papers  recently  issued  by  the  I'nited  Statea  tiovenuneut  with 
re{^ni  to  wireless  tele<,Taphy.  One  ia  an  Inter-Daparttncutal 
1{o{>ort,  date<l  July,  1904,  by  a  Boani  appointed  to  oODtider 
the  entire  qutetinu  uf  wii.-I.vs.s  t<'I(^i ;qih)  in  America;  it 
contain*  a  series  of  most  comprehen-sive  conclusions  ainl  rocota- 
niendatMHU  f«r  ralea  and  l^gielatloa  itpiM  the  vabject.  Pnini 
the  second  Paper,  dated  November  22nd,  it  appears  that  effect 
haa  already  been  given  to  the  recommeodatioo  of  the  Com- 
mittee. Both  puUieatioM  are  of  great  intomational  intareit. 
uti'l  »bow  that  almost  every  possible  contingency  in  coDOOCtian 
with  tho  pructical  ap|ilicalion  of  this  new  means  of  communlca- 
tion  has  engaged  the  attention  of  the  United  States  Govem- 


'lliK  right  to  oontrol  exiating  Goremmeat  wirelaia  itadoos 
and  to  eomtmct  and  equip  new  ones  on  the  Aneriean  Maboard 

is  now  vested  exclusively  with  the  X&vy  DeiKirtment,  and 
]»owcrB  are  attjuired  for  rdrtit.itiiig  thi-  establiBhra<'nt  uf  rom- 
luercial  stations  among  the  diHerent  States  of  the  Union  and 
between  nationa.  T»  •uuntarne  Uw  ebief  polnte :  (1)  All 

coo«t-wi-'e  st  ui'iii^  .lie  horn  eforth  to  be  ei|uippcd  and 

manned  at  the  expense  of  the  Navy  Department.  (2)  All 
auoh  alatiooB  are  open  to  the  free  and  tinreatricted  iiae  by 
vesBols  of  ull  nutionalitivK  i^<juip|>ed  with  Huit^blt;  wirele-ss  telo' 
graph  apparatus ;  subject  to  the  provision  tiiat  these  stations 
ilo  not  come  into  coiup-  tition  with  commereial  stations. 
Except  as  provided  for  uiidor  this  condition  tho  DeiMrtment 
will  [t^i  on  to  or  accept  from  any  inland  telegraph  systena, 
all  messages  from  or  to  any  American  or  other  vemels  without, 
however,  uiidertakin;.;  responsibility  for  collection.  At  :i 
pre  ami;) L' I  ' 1  ln'Ui  ilaily,  :i  time  si|;nal  is  «<•"*  tlirougb  tho 
ether,  thu.-i  eiiuiiling  C4piipi»ed  vctuMsk  within  i.iiige  to  verify 
their  chrotuwaetor  ratings  and  tlienibr  aseertain  their  exact 
j:i1itt:rle.  (4)  Under  certain  conditi'ni-  if  i.ri-oper.itive  iiasis- 
tance,  storm  warnings  are  transmitted  free  of  ehitrge  from  all 
GovaniiMnl  itationa  to  ships  within  (heir  lange. 
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It  will  bo  specially  ob«crvo(]  tliat  the  ni>rernm(>nt  '•tations 
aro  to  bo  e<juippe(l  for  all  the  approved  systems,  and  it 
ii  poiiited  out  that  by  ainpljr  adopting  a  unifonii  mva 
length  (320  niefrvs  i'  recommcnrlc<l\  ililTcrent  si-stcms  ran 
be  made  readily  inter  communicable,  so  that  the  above- 
iB«ntioii«d  b«n«fieaat  and  TKlnaUe  pnvilegei  are  open  to  kbipa 
of  nil  n:itioiKili;tos,  howsoever  equipped.  A  signalling  speed 
not  greater  than  twelve  words  per  minute  haa  been  fixed. 
The  erection  and  inatallation  of  private  wirdeu  itatiani  oat* 
aide  of  frovcrnment  reservations  ie  in  no  way  proliibite<l, 
provided  that  thoy  do  not  interfere  with  tin-  uoikingof  the; 
naral  stations.  Evidently,  the  policy  of  the  I'nitcd  Sutes 
Ctawunient  has  been  to  acquire  the  ttntagie  eontiol  of  wire- 
less tclogi  uphy  ill  w  ar  Umo  and  in  national  emnrpenriw,  whilst 
at  the  same  time  oncouragiDg  invention  in  this  field,  and  safe* 
gMtt^ng  themaelvea  and  tbe  worid  at  bijge  agiAiat  any 
attempt  to  create  a  nxmop  <!y  of  this  uatliod  ofaignalllng. 

Tmt  intereet  vbieb  eleotrioal  engineen  took  in  leftne- 

destructors  La.,  waned  l  onsidembly  during  recent  vcars.  Tliey 
were  among  the  first  to  utilise  the  waste  beat  generated  by 
the  deatnwtor  ftunaee,  but  it  did  not  take  tbem  kung  to  raalise 
that  the  refuse  collected  in  an  ordinary  town  will  only  proihice 
a  mall  part  of  tbe  ateam  neoe^r>-  for  the  electric  lighting  of 
tfle  town.  A  dust-dee  tractor  is  also  an  undesirable  neighbour, 
and  Uii'  large  ground  space  covered  makes  it  uneoODOinieal  to 
place  it  on  the  exj*risive  sit©  with  good  coal  and  water  rtipi>ly 
which  is  needed  for  an  electricity  works.  Mr.  Nkwiun 
Bvmu.  baa  pointed  out  that  at  Shoreditcb  and  Stepner.  for 
instance,  the  interest  nrul  red'  ri^ptimi  of  rapitul  alone  works 
out  at  no  less  than  Is.  per  ton  of  refuw  burnt. 

In  these  circumstances  it  was  no  matter  for  surprise  that 
Mr.  Aj>ams'  Paper  was  keenly  criticised  at  the  Institution  of 
Eleotriaal  Engineen.  We  wonid  call  attention  jjurticularly  to 
Mr.  W.  R.  C'ooi'KK  s  figures,  ]>ublishod  in  our  re|)ort  of  tlie  dif- 
cussion,  this  week,  which  show  tliat  Mr.  Auams' claim  amounts 
to  saying  tliut  the  heat  value  of  refuse  is  mure  than  oue-tbiixl 
thatof  thesame  wel^  btof  eoal.  Tbis  alone  point*  to  an  emw 
of  considerable  magnitnile  in  'Sir.  Aiiams'  iliitu,  or  at  mv  nite 
in  bis  estimate  of  the  numlicr  ot  kitowHttrhours  guucrated 
from  lafuse  and  coal  respectively  in  tbe  desinietor  works 
wlicrn  ImjiIi  u,,,'.  As  he  did  not  state  clearly  what 
metltod  ho  employed  to  differentiate  between  tbe  refuse 
genecBted  and  eoal-generated  unitt,  it  is  impoanble  to  accept 
faia  figures  witbont  further  explanation.  If  he  measured 
the  feed-water  supplie*!  to  the  refuse  firwl  arid  .  (  .J  fin  I 
boilers  lespetlively,  we  shall  be  open  to  conviction  iliat  his 
figures  ace  caneet}  if,  on  the  other  hand,  they  ate  neraly 
eatimatetl  from  average  results  «  ith  the  coal-fired  Ijoilers  at 
tbe  electricity  works,  his  rec-ords  have  little  value  as  real 
qoantilative  tests.  _ 

Tub  action  broujilit  by  the  Jandus  Aw  Lamp  A;  Electric 
Coi.  against  .\r<:  LampH  Limit«.'<t  is  an  extremely  intenating 
one,  since  it  involves  the  principlus  povernin^  the  working  of 
enclosed  arc  lamps.  Owing  to  the  fact  that  the  nutter  is  still 
Mbjvdiet  we  are,  of  coune,  unable  to  pan  any  comment  upon 
it,  but  it  may  be  mentioned  that  the  plaintifb  rely  upon  n 
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patent  (No.  15,479)  granted  to  L<»ui.s  Kmrr!<on  How  ard  (an 
American)  in  lnQZ,  and  that  they  allege  infringement  of  tliis 
patent.  Howard's  patent  bad  for  its  object  tlie  eadosfaig  of 

the  nrr  ko  to  keep  frc^li  rdr  from  it  .unt  iheroby  l.Ti^tliuii  i!a 
life.  It  is  also  arguoU  by  the  plaintifla  tliat  UowABU  was  tbe 
firet  to  demmsttate  (he  utility  of  tbe  amallnass  of  the  globe  b 
preventing  influx  of  air.  The  defendanU,  on  the  other  hand, 
maintain  that  previous  patents  constitute  anticipations  of  the 
device  of  the  enclosing  globe,  and  that  the  smallneaa  of  tbe 
globe  WAS  not  intended  by  HOWARD  to  prevent  biliaz  of  abv 
b\it  foi  <|iiitn  another  pur{ioee,  whirh  wm  ttrnok  out  of  the 
s|h;<  itiiMition  when  the  latter  was  auieutle<I. 

Mic  11.  W.  SUU4VAN  has  succeeded  in  devising  a  new 
application  ot  bis  moving-coil  galvanometer  equal  in  merit  to 
its  predecessors.    In  applying  bn  knowledge  of  the  eooditiona 

iilit.diiiiit;  ill  Lulilr  shi|'  lasting  rotms  tothed'Arsonva!  fralvnno 
meter,  he  lirst  succeeded  in  bringing  oul  a  modihcation  ot  this 
instnunent  which  has  now  taken  the  place  ol  the  moving- 
tnapipt  type  of  marjr.c  ;:;;iIvLiii<iiiLct(  r  to  a  considerable  cxtt-nt 
Having  perfected  his  method  of  balancing  the  coil  of  tbe 
inslnunentt  he  next  turned  his  attention  to  the  quesfeioa  of 
electromagnetic  and  mochanii'al  damping,  and  arrived  at  a 
most  succ^ful  modification  of  bis  galvanometer  for  "  speaking  " 
purjioKOH.  Mr,  BuLUVMfa  latest  product  is  the  outrgoing 
signal  recorder  (described  on  another  jiage),  which  m;i\  \t& 
looked  upon  more  or  less  as  an  improved  and  siiu]>lilietl  moving- 
coil  syphon  recorder.  By  adding  a  reconiing  attachment  to 
the  moving  ceil  of  hb  galvanometor  and  an  ingetdons  adjust' 
nient  of  the  static  and  e'lectrn magnetic  methorf'^  nf  datnpiti^, 
he  baa  made  it  suitable  for  use  at  the  sending  cud  in  scnes 
with  tbe  cable  on  long  eaUe  linee;  and  (he  resistanoe  of  the 
instnitrienl  in  so  low  that  it  does  not  interfere  in  any  way 
with  the  ethcisncy  of  traosmiwioo.  II  Mr.  Sullivan's  new 
instrument  folfila  hie  anticipationB — and  we  see  no  reason  why 
it  should  not — It  will  prove  a  most  useful  adjunol  to  snbmarinft 
cable  working. 

Thk  V!..-.r.:>'..f  ft/n. :  ■!  J.  „f  t?ie  Pater.t  Office  for 

.January  11th  contains  a  number  o(  amendmenU  w  hich  Mr. 
CooPiCR-HEwnT  proposes  to  apply  to  his  princifial  patent  fOT 
mercury  vajwur  lamps  (No.  Il,r»(i2,  of  1900).    At  first  gtsoee 
it  might  be  f!ui>[>' isi' t  that  these  amumlments  had  been  sug- 
gested by  Mr.  H.  J.  Dow.siNus  patent,  So.  1|2C1,  of  1896, 
relating  alao  to  mercury  vapour  lamps  a  patent  which  wm- 
rescue*l  from  oblivion  by  \  l«  (t.  i  fmin  Mr.  I>i>\v.«iix<i  and  the 
reproduction  of  tbe  original  !)]>ecilication  of  1830  in  our  columns 
(The  EledridaH,  Voi.     pp.  $$6  and  6fil).  Tbe  amendmsnt- 
tends  towards  a  restriction  of  tbe  original  rlitms,  i>f  which 
NoK.  1  to  12  indutive  have  been  repbused  bjr  three  re- worded 
claims,  while  Koe.  U  to  17  inclusive  and  also  No.  19  have  basm 
entirely  Ktruck  out.  As  far  as  the  atiicnchiiont  relates  to  the  lam^ 
itself,  it  is  now  clearly  stated  tliat  oidy  such  vapour  lampe  as- 
possess  a  mercury  catho«le  fail  within  the  range  of  the  patent. 
The  remabder  of  tbe  amendments  inelttde  tbe  omiarion  of  the 
methoils  of  starting  viii  ..u!  I.ini]i3  by  pro<htcing  or  proriin'ng 
auxiliary  high  pressures,  and  by  heating  up ;  the  claim  in  tbe 
original  specification  covering  a  steadying  resistance  in  eerios. 
with  the  lamp  is  alao  to  be  dropped,  utA  the  rafaranoe  to  the- 
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non-coiiduotive  coverin.,'  nf  i'lectrrale«  is  to  hi'  f>mttte<l.  A 
broiui  claim  for  a  vapour  lamp  witli  a  incrtury  cathode  still 
nuMiiiHi,  Iiow«v»r,  in  •int»  of  Mr.  DoiinnKa'!et  ftUaH  (uaw  Mm- 

mon  prnjwi  t} .  UN  it  lias  'lor-ii  ulli)\ve«l  to  lapse),  dMcribuig  in 

very  vlmi  U;rm!i  n  lamp  biist'l  on  ihi^  principle. 

In  t!ie  Pai)Lt  read  by  Mr.  A.  M.  Taylor  at  the  Birmingham 
Local  Section,  the  nccc«iity  of  supply  uadertatkors  rtuiking 
tiBnuJittend  M(iv»  eflbrts  unttOKtnmtipat  tor  motor 
is  prominently  brought  fnrTrnn-l.  The  snj^^cMtim  mailf  that, 
as  electricity  hu  to  compete  in  price  with  other  sources  of 
power,  it  would  bewail  to  •xtend  itenao  by  low  ntaa  oi  charge 

before  furthpr  improvomuntR  in  the  efficiency  of  itf  fonipetitors 
reduce  tbebal&ooe  of  ad\'anta^  at  present  in  its  favour.  In 
tlie  derelofMneBt  of  a  motor  load,  the  po98ibility  of  making 
siK>ciul  ivrms  for  ciuitoraers  who  require  a  supply  during  day- 
light hours  only,  should  not  he  overlooked.  This  claiM  in 
distinguished  w  "noo-intere^paying,"  oa  in  their  case  there  is 
DO  proportiooata  ehecge  for  the  use  of  the  plant  and  aUiiiH,  and 
their  eoiisumption  is  n■gal^lft^I  a;  a  hye  [iroi!iict.  Howovei- 
much  opinions  may  dilicr  as  to  the  ethical  tide  of  this  methoci, 
and  the  poaiible  objeetioiM  of  the  Ughtbig  ouatoaien,  it  i» 
oertAin  that  there  is  a  large  class  of  power  users  who  can  ho 
arran^-  their  working  hours  as  to  avail  UiMAselves  of  this 
opportunity  of  obtaining  cheap  (Hjwef.  In  the  Paper,  it  is  pro- 
poaed  to  control  the  customer's  use  of  hi.s  motors  by  periodical 
inapeetion,  Ixit  the  most  effective  jdin  in  jinn  tic.'  is  to  eiit  off 
tiie  supply  automtttioUly  when  the  iigliting  peiik  begins. 
Obvionalj  tbb  aj-atan  n  lm»  appUeaUe  in  towoa  where  fogs 
.ir»-  ,1  common  occurroncc,  as  the  amount  of  peak  causLnl  by 
them  dimiuishe*  the  plant  available  (or  "  bye-ptwluct " 

Thr  graphical  method  adopted  for  proving  that  with 
this  system  it  is  possible  to  chat^o  a  Imvt  r  ]> rice  for  nolon  than 
for  lighting  is  needlessly  complic«t«d.  It  follows  naturally 
from  first  principles  that  the  only  cost  for  this  chus  of  business 
ia  that  part  of  the  coal  and  other  worha  coata  whieh  ii  inde- 
pendent of  till'  stand  hy  r-rwts.  Tin-'  ;int!ii>i  iliiisf i nte-s  whut  he 
calls  "tile  atan«|.by  loss  for  the  various  kinds  of  generating 
plant,  but  the  dfakgranu,  if  we  undentand  them  aiight^  menly 
icpn-^fjnt  synthetically  the  difl'orcnt  <  f!ii  i.  iicies,  and  the  real 
stand-by  iuss  canaot  be  calculated  without  a  fall  knowledge 
of  tho  load'faetor.  The  i)roposition  has  often  been  dis- 
cussed— in  the  esse  of  stations  which  have  spore  plant,  or 
are  orer-capitalised— of  fixing  at  once  a  price  which,  though 
UnprgAtable  for  the  time  being,  will  cause  a  rapid  increase  in 
buaineai,  and  will,  in  a  few  ytmn,  produee  n  good  prolt  on 

the  p^eatpt  tttrnovcr.  I'n<pio«tion;tWy  thi^  policy  of  anticipa 
tion,  if  reasonably  applieit,  will  give  stability  to  any  business, 
hut  the  ''BennondMy  dausa"  haa,  in  aonw  plaeaa,  to  be 
reckoned  with.  It  is  :\  ji  ili<  y  wlili.h  i^iiy  lunli  rtuking,  desirous 
of  expanding,  might  a.'s.'iumo,  whether  suifering  from  "  unpro 
dnetive  eapitai "  or  nol^  although  the  anthor  recommends  it 
i>nly  for  the  fbrmer  aaaa.  The  geuoralLsHtions  which  conclude 
this  L'aper  are  far  too  sweeping.  Fur  instance,  few  of  the 
■power  Distribution  Companies  could  exist  if  it  wore  ''not 
Hitfe  to  oflcr  current  for  motor  anpply  for  day  nee  at  aqything 
beiow  Id.  per  unit»  except  to  non-interest-paying  cwtomeri." 


Bresfe-Dnkar  OaUe.— Tbeca.  "  Fran^is-AragOb"  carrying 
the  laat  aection  of  the  BrMl^Dakar  enble,  left  Oahiii  on  the 
lOtb  inei.  for  the  Atlantic  when  riw  will  eonnect  up  Hie 
fonrth  aection  to  the  third  section  already  hid  oiF  Mhdeira,  and 
will  then  ]i»y  nut  the  last  |>nrtion  of  the  cable  up  to  Dakar.  It 
is  anticip«te<l  that  the  cable  will  be  opt-n  to  iratBc  in  a  few  weeks. 

Erratum.— In  I-'ig.  1!,  [».  406  of  Th^  EWlricutn  of  last  week 
in  Um  article  on  "  Direct  Wheat^itone  Working  between  £ng« 
land  and  Teheran  "  the  switcheN  T,,  and  T,  were  shown  m 
the  wrong  poaition.  Each  of  tbwe  should  connect  the  leceiTar 
coils  F  to  earth  instead  of  to  the  '*  LT  line." 

Look  Tramcar  Run — It  is  announced  by  the  Stieet  Il/ii}iia^ 
Journal  of  New  Vork  that  otficials  of  the  I.ake  Shore  Electrio 
llailway  and  the  Detroit,  Monroe  &  Toledo  Short  Line  recently 
made  a  trip  over  the  two  lines  from  Detroit  to  Cleveland  in 
BIX  hoars.  The  companies  are  making  arrangements  to  run 
through  oars  from  Cleveland  to  Detroit,  and  it  u  eznectad  that 
the  soheditle  time  will  he  seven  bonis  rar  ttw  177  miles. 

OaUe  brtamvHau  and  Bepairs. 

Date  of  Tnlr  rntp'.itm.  fiats  id  lllfair^ 

Oftnnne — Pinheiros                i>u«.  13,  1902  . .  — 

B«usi-Isss(Temen)— Oamaran  Oct.  2-2,  imi  ..  — 

Tarita— Tati«l«r                     J»n  18,  iyo4  ..  — 

0«raniM--PaiHuuibo              JnJijr  18, 1901  ..  — 

aitlqi_VatdBi  (Akaka)   Kot.11,1804  — 

■DMhd-DsiBWwT;           IteMhUO*  ..  /an.  ».ttw 

Amah— F«te                    Die.  Sfl,UM  ..  Jan.  14,1105 

Oaj^HajUM^-PMitonata..  Decff.lMM  ..  — 

Telephones  at  Johannesburg.  Tin-  ./f..  .u,  //'.  //,/  atatas 
tiiat  ail  overbMti  lele)»houe  wires  at  •lohaiinuaburg  are  to  be 
replaced  by  umierground  wires.  Each  cable,  consisting  of 
from  104  to  612  wires,  will  lie  laid  in  an  earthenware  duct  of 
'i\ia.  diameter.  The  number  of  duces  in  a  route  varies  between 
3  and  4  ft,  and  a  oertain  number  of  orders  for  them  have 
already  been  placed.  There  will  be  abont  7  route  nilee  of 
duets  altogether. 

Inatitntion  of  Electrical  Eaginoers. — The  following  are  the 
arrangements  liive  been  maile  for  the  meetings  of  the 

Institution  until  the  end  of  February  ;—.Ianuary  36tTi,  discus- 
sion on  Messrs.  Booth  and  Kershaw's  Paper,  "  Fuel  Elcoiiomy 
in  Steavm  Power  Plants  "  ;  February  9th,  Paper  by  Mr.  O.  L. 
Addenbrooke  on  "  The  Value  of  Overhead  Mains  for  Electric 
Distribution  in  the  United  Kingdom  " ;  Febmary  2.11x1,  Paper 
by  Mr.  Donald  Murray  on  "Typo  Setting;  by  Telegraph." 

The  Tramwajra  and  Light  Bailw ays  A  sociation. — A  p-irty 
of  niembi-i-8  of  the  Tramways'  and  Light  luiilways'  .\ssociation 

Eid  a  visit  lait  llottdiy  aftwnoon  to  the  Centra!  Loudon 
dlwajr,  to  it*  power  atatioo  at  Sbephord'a  Bush  and  to  the 
sah<station  at  Boind*street  They  woie  most  oourteously  con- 
dneted  over  the  system  by  Mr.  O.  Cnningliam,  the  general 
man^r,  aasisied  by  the  engineers  and  o(B«»la  at  the  varMwa 
places.  There  were  no  important  developments  to  record,  but 
the  guests  were  shown  one  of  the  new  steel  cars  and  reference' 
was  made  to  the  aluminium  panelling  of  cars,  whieli  lia-  hnvn, 
tried  and  foutv!  s^-i.^factory.  A  novel  and  instrucuvc  i  xperi- 
eiicc  was  uccoi'lr  1  L'l  thoKo  w  lm  ii.n  clled  in  the  motorman's 
compartment  at  the  hoatl  of  the  train  on  the  return  journey. 

Beetrloal  fiulne«t'  BtB.— -Thtsfnaetion  having  proved  so 
great  a  success  last  year,  it  has  been  decided  to  hold  the  next 
on  Friday,  January  2rth,  at  the  Hotel  Cecil,  Lomlon.  The 
f  I  1  cv  1114  g  ntlemen  form  the  CDmniittee  ;  - 

H  Alabnaler,  LI.  b.  AilduMU,  W.  Wurby  Beaunuiot.  C.  Briglit.  T. 
Bmntt,  T.  O.  OaUtiriaiv  B.  A.  Oaniaa,  i.  ining  OewMaar,  Tliomss 
Onshing.  k.  h.  Osariore,  B.  C.  Ds  Ssgnndo,  S.  T.  Dobaon.  H.  A.  Barfs, 
R.  S.  Erskine.  W.  P.  J.  Fawcus.  A.  h.  C.  Fell.  S.  Z.  de  Ferruiti.  G.  Flott, 
E.  Gurcke.  T.  K.  Gntoliousii,  J  ('iiy«j,  W.  U«i|>el,  K.  Ksje  Gray,  G. 
(trindle,  R.  Hamtr.nn'i ,  H.  K  H»rrt«m!.  H.  Hii"st,  H,  R.  Kci!>iw>  3  R. 
Kmpsbury.  K.  M.  l..i.-pv.  W.  i;.  [..me.  il  .M.  Leal,  (i,  C.  l.lwv.l.  W  L. 
U«lRen,  Hir  Henry  C.  Manc«.  U.l.K..  K.  MauvUle,  \V.  11.  M^nai:}.  W.  U. 
Mocdsy,  F.  H.  Naldtt.  O.  W.  rwirid«e,  W.  H.  PatoheU.  Sir  William 
Pnwce.  F.R.8..  John  B.  Ranorfb.  J.  B.  Bider,  Martia  F  HoberU,  Mark 
llobinaon,  Sidney  Sharp,  Mex.  Sicmons,  A.  M.  Billac,  f  JWdk.  Snith,  Q. 
Sotton,  Sir  J.  W  Ssvfin.  1  U.S.,  C.  D,  Taita,  jBllMsIla7ler,R.  J.  Wallit- 
Jfinen,  W  H.  WtiU.  H  I).  Wilkinson. 

/  .  <  i  .  ."N.'f.%  :  J.  E.  Kingsbury,  11,  J.  \V»1U«  Jonea,  W.  Gmpsl, 
M.  F,  itoberu,  Peroy  Swan.  iion.  Treaiurer  :  U.  Eamiuond.  Hml. 
Stertlmrif  s  A.  U.  »Uar  aad  H.  AlabaiiiMr, 
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New  York  Power  Schemes. — A  Va]ivi  nu  tliis  stubject  was 
recently  read  1')-  Mi.  I'-S.  Slirjai'l 'wn  brfoii'  ;h*'  l)iil(lin  Lin  4.! 
StM-iioD  of  the  lu^tiLiUiou  ui  Klcctiiciil  Ki>gineet«  nud  waa  pub 
lishcil  in  ulistract  iu  The  EUclrinitti  of  Jaiiiwry  Cth,  j».  4r»4.  The 
diacusHion  vrsi8  taken  part  iu  by  Mr.  Mark  Ruddlf  {in  the  chair), 
Mr.  W.  .1.  U.  Sowter,  Mr.  C.  P.  Coote  (.'ummins,  Wr.G.  Ciim- 
mina,  Mr.  A.  T.  Kiiisey,  Mr.  Brekmann  and  Mr.  W.Tatlow. 

With  ngmti  to  tho  reiuMin  «Ii,t  thr  Rdison  Company  itill  adhered  to 
eontionoa^  current  $omp  h«iM  thnt  it  was  da«  to  the  i^reat  «xpan«ion  of 
the  tompanv  ;tt  a  tiuic  wlion  liUoriiating  current  STatems  and  plant*  were 
natsufficMnitl^  developed,  while  aa«ther  ipeaker  tlMnRht  it  might  b«  doe 
to  iha  niNriariliT  ef  aoottaww  mxnot  o«w  dtomting  cumnt  for  lift 
mtA.  Mr.  BnUb  thovght  that  uttOffieiMit  allenthm  wai  paid  by 
raanufaettureni  tit  the  safety  and  eaa«  of  cleaning  of  H.T.  iiwitcbl>oard«. 
Mr.  Sowtar  WM  MipriBed  that  robber  cable!)  were  aiiparentlj  u)  larxely 
in  use,  as  h!(  nperlenoe  with  th^^  cablcK  had  been  «nm«w.it  'in!::>rtun»t«. 
Hr.  Brekmann  mcnttonod  that  storage  batteries  ^voi>'  'ir>>.l  i,t  u  ^ireat^r 
extent  in  America  thao  in  thia  oounlrjr.  He  iniiUtieMi  the  eaik;  oi  a 
sution  in  Chicago,  wbm  the  MMHi^  gf  the  aeciiinaklon  MBonoted 
originally  to  30  per  cmt.  tH  the  total  tltttoi  vapncity,  bat  haiil  recently 
been  increased  to  HO  percent.,  the  actual  capacity  bein^  now  30,000  ampere- 
bourn  at  a  two-hours  diioharge  rate.  The  coit  of  m&intentni^  amounted 
to  frrtn-,  "»  !t"r  •'  p»r  c»nt  ji-rr  annum  In  hU  ri>p'.y  Mr.  t?heardown  pointed 
cu;  ttiivl  "HI'  (if  thi-  I  hie!  ail'.  :iriU;.-.'-  I'jAunn.l  by  'hr  l^diion  Company  for 
oontinuoas-current  distribution  lay  tn  the  direction  of  better  ragnlatioo. 
He  alee  aRNaA  with  the  Mhar  oootributory  raaavna  aoniatad  the  aUa- 
etMiaD.  At  te  the  Ikaa  supply  of  tamp*  to  the  eoDMUMrs  bgr  the  oetn 
pany,  lie  had  mode  inquiries,  and  had  found  that  the  company  iuKlstcd 
on  sapplying  lamps,  and  sent  round  inspi-ctorc  at  regular  intervals.  This 
was  necessary  especially  on  account  of  the  severe  competition  by  the  gas 
interests.  Although  rubber  cables  had  lasted  better  in  Ameriea  than  in 
this  cowntr*.  all  new  caMi"(  over  there  wers,  nevertheless,  of  the  paper- 
insuljitpd 

Wireless  Telegraph  Note.s,  — .\  mo.st  intere.sting  Paper  en- 
titli'.l  W  ii  rl'-^'^  Trlc^^'i  iisiliy  niii  W  .ir  I 'n;  1  e.-iji' nnlencc," 
wai>  fCati  l>y  V \yi  ],ii);icl  ■'lhuc-,  war  cornwpuixlont  to 
77«'  Tu,i-\<,  at  till-  Socif'ty  .if  Aik  on  Wcdncwlay  evening. 
He  (le.scribed  the  (litticultieH  winch  wore  encountered  and 
the  trouble*  which  were  experienced  owing  to  the  aerial 
wires  l>oing  blown  down  by  k^Ich,  the  land  receiving 
station  bein^  !;itii.it«d  on  a  Ueak  coast  in  pro.ximity 
to  W'ei-bai-weL  In  one  imtaacc^  aix  honrs  after  the  di^pat^  h 
boat  "  Haiiutin"  left  ShMghiti,  the  whole  uf  th^  wireleat  tackle 
which  h«d  been  put  up  uiera  was  carried  »wa,j  tnr  %  gale  of 
wind^  Mueh  of  tbe  wattor  related  by  Cupt.  Jauaa  Eaa  dready 
a^ipeared  in  Thr  KhdrUUxn,  and  the  remainder,  although 
extremely  intorestinj,',  conLiine*!  vnrj'  few  technic.il  details. 
It  was  nientiouod  that  the  htijlit  of  ihu  ,inl«iiiiii  on  ahoru  was 
never  more  thitn  l<j.'>ft.,  and  uu  t/u;  bout  lOfift.  Kefemii!!;  to 
the  rr|'iMl  111  an  a-  t]  in  before  Port  Arthur,  I  '.tpc  .liun-j-  .i.n.l : 

Wc  uommeuc^d  to  ssnd  llic  msets^  which  was  l,4O0  words  in  length, 
torn  US  nUn.  The  mawgi  was  seat  in  four  saotioas  of  aso  words 
aaoh.  At  fin  el  llie  ItiA  ■setian  the  ooerator  on  the  eblp  Ustaned 
in  (or  a  raptjp.  At  Uiet  he  ii>ok  off  the  lelt-pkoiM  and  said  Id  htomiet. 
quaint  Atntneaa  swy,  •■Captain,  wc  will  d  clfv^'r  the  '^oodi.  Wei*hU'Wei 
says  tlijit  it  is  rotning;  in  like  a  dram,''  The  lemaininR  sections  were  sent 
at  once  at  the  rate  o(  30  word'i  a  minu'e,  and  altii  >ii^b  vmj  took  the  pre. 
eaatioo  to  repeal  each  scotaoa,  yet  we  might  have  -taved  oursslves  the 
ireaUet  since  em  my  reiuni  to  Wei-bai-vai  I  eoaiuued  va  wiittia 
neiiege  irita  the  menace  thai  was  banded  In  at  the  Baatem  Eztaaaloii 
Cable,  and  I  ausun'  you  there  was  not  one  word  that  hod  feew  taken 
wrongly. 

iUtferriiig  to  another  occaeion,  Oapt.  Jmim$  «M<i : 

4nat  aa  day  ms  hrcakUis  die  ehM  eOeer  en  the  "  Bafaniin''  wehe 

me  to  Mty  that  the  Ja|iHne«c  Heel  was  on  our  atarbnanl  brum.  We  bad 
fait  It  oH  exactly.  an<)  kitiping  abreast  of  Togo's  squadron,  vto  witocssod 
the  operations  which  ■  i"t  Itn  !!  n-Eia.'s  eau'f  a  tir^t  claBS  hattlcuhip  and 
Admiral  Makaroll.  \\  r  r.aw  nm-t  .1:  \'.:--.  npi'i  ili.:>na,  and  whtn  ;lic' 
JapanvMi  Imttlc  >i|iii>drori  <iui»ieu  ii-i  lighting  llags  and  stt^anicd  in  to 

easa;^-.-  tlu'  foitmt.s  the  tluRdUi)*,  the  "Mwaea,"  flred  b«r  lirsi  IjUd. 
Ren.  my  operator  dcopiiu-heij  tny  brief  message  aooounelng  the  (act  to 

Wei  bat  Wfi.  That  mr»«ftf;e  wa^  cent  at  e\pr<>5s  rat*,  and  consequently 
uai  iu  llie  Tinur  oftica  a  couple  of  hours  la>or.  and  making  allowancfes 
for  the  dilletoue*  of  time,  tljt  ueuspapi-r  ttffiw  knew  that  an  ••!!r'i;r' nent 
wa»  taking  place  >i\  lioum  Ix'fore  that  engUKcment  bfgii!!.  T'  1  full 
descriptivr  ik'taile  n(  this  nctinn  which  were  cootaintid  in  a  lutis^iyu  of 
Marly  a.OOO  words,  were  s^nt  correctly  from  C'h<ida  Inland.  U."i  sea  mileH 
troni  the  receivini!  station. 

Sir  WXI.  PHKKCK,  whu  <K:rupi<-il  the  chair,  ilmnki-il  i'apt.  James  for 
tlic  tirKt  authentic  account  of  this  practical  \if  <<(  wircltiss  telegraphy — 
he  wftB  afraid  it  would  nl^.  be  the  Ifti^t  as  no  )io\ eminent  wtnild  allow 
information  to  bo  giiini'd  and  pul<tiHhe<l  in  $.ich  a  munntr  in  the  future. 
Capt,  JftUM'i  had  dour  thr  tiling  too  well,  an:l  hud  thus  shown  how 
dangsious  It  miKht  bo.  Nat  su  inudi  impoitaiico  was  attached  to  th" 
hai^lt  of  the  antenna  *$  to  thtt  itl>-i  uical  <'i|uipm<>nt  In  ri'dfrriti;;  Xi)  ihv 
t!n»l  >|ie(y|  and  accuracy  of  the  de  Forot  >y^tetii.  he  doubted  wlletber 
any  Islogrsphie  circuit  in  Kiiropo  could  trnnsmit  1;(NI0  weirda  withent 
error,  eilber  in  copying,  seudiug  or  reeelving. 


Hr  OUTHBBBT  HALL  said  h«  (ailed  to  nnderataad  the  point  tt  |he 

Pajter.  ThoDsanda  of  words  were  «enl  by  the  Marconi  syskam  d^*,  aad 
distances  of  l,S0O  miles  were  covered.    So  far  as  he  eottid  gahsr.lt  «aa 

only  llic  ilmrtifrl»»r  of  the  new*  triin9Tn;tt*.3  that  was  interesting. 

Ci.:n  SlF'-ltlitNO  said  be  did  n  t  tliink  commanders  would  allow  win* 
lead  t«degraphy  to  bens^  (nr  -virh  ptirp':>M's  in  the  (ntare.  Would  Ca|rt. 
James  give  a  little  more  i:ifarmatiiin  r'-(;ii:' (U:'.K  di^*l nrliancr.i  ' 

In  his  r^eply  'h'-  lii-'cussioh,  the  autliuf  sniJ  Ih.il  ha  knew 
nothing  of  tin-  M-iejititir  nun  il.'i  of  the  system,  but  li.nl  .ibsolutely 
proved  itn  practical  utility.  Although  Italian,  Kiusian  and 
Japanese  systems  were  working  all  around  them  no  disturb- 
ances were  experienced  except  whea  they  wore  within  a  mile  of 
u  foreign  spark.  He  ha<l  chosen  tlteDa  Foreet  system  because 
of  its  immunity  from  intcrferanee  and  ita  neat  •nperiority 
in  point  of  speed.  They  freqataUy  WOrltM  «t  between  .(0 
and  40  Winda  per  minute,  whtnaa  no  other  ayatem  that  he 
kneweoold  iccemiilidiaiore  thwi  10  or  12.  A  vote  of  thanks 
to  Capt.  Jamea  WM  than  propoeed  bj  the  dudrann,  who  aaid 
that  the  sphere  of  wireleae  telegraphy  waa  not  land  work  at 
all,  '<ni  i"  vesi  i'i!)inc'ntly  s-i'"table  for  cutnmunic.ition  at  sea. 

We  are  informed  that  the  OLCiinic  .'^tcmi  Navig.it  ion  Co.  has 
entered  into  an  agreement  with  tlie  Marconi  lutrriiuitDimlMarine 
Communication  Co.  for  the  equipment  with  Marconi  telegraph 
apparatus  of  six  of  the  White  Star  liners — viz.,  the  "  Oceanic," 
"Bailie,"  "Ceitir,"  "fdlrir."  "Majestic"  and  "TeUlODic" 


Mun««B  OP  unmriG  wenfuf,  te. 

I  Te-day)  noXiT.  Jaonarr  aoth. 

IsKTtTrrios  01  Mi-i mMcn.  F.N«isRrR-i. 
spi,..  Oiiliiiary  tionetal  Meeting,  when  the  following  Papers  will 
be  read :  (1)  "  Some  ItDpreosioiM  of  American  Workshops,"  by 
A.  h  Qkmm.  (»  "  WaMnrarka  Pumping  Engines  in  the 
tfnitsd  Btalia  and  Chnada,"  by  John  Barr.  (3)  Some  Pcatoree 
in  the  Design  and  Construction  nf  Amfrican  Planinf!  Mnnhiiwai" 
by  Archibald  Kenrick.  juu  li  •  Knpinis  ut  tin  I'owerSlaliBBa 
and  at  the  St.  Loois  Eihiliitiuti."  Ijv  .\!fLo  l  s.iMni. 

El.r-CTBO  n*KM;M^  SmlUlV 

S  p.m.    Hmoking  Concert,  Hoti  orn  Kn^iluur.int  iKiuii.-.  Uall'.. 

KOV  U     iN^riTfl  IiiN. 

;i,  II    Evening  Diseourse  by  I'roL  Sir  James  Dewar,  FJl.B.,  00 
i.<i..  Tesiperatiua^hanaaMaa." 
SATDILDAY,  Jasaar;  218t. 

Ol.4»<10W  V'.VJVEBbITT  EKOIXBKaiXd  SOCIKTV. 

4i.in.    Visit  to  Mv'^^ry.  IJruce.  Peebles  A  Works.  Trsln 

leavei>  C  entral  Htatioa  (Oaladenlaa  iiaUwairj  ioc  Bdiabomhai 
»Ar,  a.m 
HONDAT.  January  23riL 

NoittiiKi-i  I  •«-  l.-.-ii.i  I  V  HI  l.-,..iMiii-  .v-ii  sjiirncii.i-rss. 
;  JOpm.  (teneral  Meeting  at  the  Literary  and  Piiiiosopbical  8oasty, 
Wsai«nt»«oad.  loeluded  io  the  boaiiMas  oi  Uie  evening  win  lie 
Mr  W.  R.  OmaniinB'  NOly  to  0w  diansaien  on  his  Paper: 
A  Compariam  el  Taitiaal  and  Harlaoslal  Tubsa  in  Walir 
Tube  UoUan";  and  a  paper  en  •'Fetnl  Xetor  Can,"  tgr 
g.  Uttie. 

TmnAT.  January  MUi, 

Society  or  Aiii*  t  C-oi.om\i.  Si  ction. 
4;J"  p.m.    Ordinary  Meeting.    I'lipi'r  to  be  read:  "British  Com- 
mercial l'roK|>e<'lji  in  the  Kar  Ea^l,"  by  Byroo  iSrenao,  CM.Q. 

WEDNE8DAT,  January  latb.   

UKTtTvrios  or  Elcctiiicai,  BMaixnaa:  liiaMiwiMM  Lacair  BiOffHM. 
i>  m.  Meeting  in  the  nntvanity.  taper  to  he  nadt  "Iha 
American  Tnur  of  the  Ittstilatlatt  of  Biactrieal  Bngfaiaan,"  tgr 
Dr.  U.  K.  Morri*. 

Sill  II  TV   OK  ARTH. 

pm.   (irdinarv  .Meeting.    l'a|ier  to  be  read:  "London  Electric 
Itailwavs,"  iiy  Uie  Hob.  Botart  P.  rertar. 
THUMDAT.  Janittzy  MtiL 

ULAsoew  Uxn  aiwirr  Emodibebini.  Sol  u  i  v 
7..^;  f».i»i.    Meeting  at  the  Olasgew  University.    Paper  to  be  read: 
"The  Commercial  Efficiency  of  Prime  Movers  with  tlpedai 
fieferencr  to  Large  Oat  Engines,"  by  A.  M.  iKawaia. 
IxBTUt  riuS  o>  Ei.tA:iiucAL  Kxuix£ebi>, 
ti  p.m.  Ordinary  General  Meelinf,  lAan  the  diastJan  an  KaHn. 
Uooth  and  Kcrahaw's  Papar,  FtttI  Baaaeny  in  Otoaat  Fonar 
Plants "  will  be  taken. 
FRtOAY,  Janoary  tTth. 

Piiv-.!.  M.  SLU  ir.ry. 
:  i..m  Meeting  at  the  lloyal  College  of  Bcicru  .  I  Aiulnlinii  road, 
Soutli  Kpn<inirt<jn.  Agenda:— (li  •' .Action  of  a  Magtjatu;  Fi«ld 
on  -hi  1':  .ji --J  through  a  Gas.  "  by  Dr.  B.  S.  Willows.  (9) 
"  Action  of  Itadiuni  uu  this  Eltclrio  Spark.'"  by  Dr.  K.  S.  WiUovi 
imd  Mr.  i.  Paeii.  (SI  '*  The  Slow  Sbetch  in  Indiarubber,  Glass 
and  Netol  IVires  when  SBbjreted  to  a  C^n-.iant  Pull."  by  P. 
Phillipc.  (4)  IM.  rmination  of  Young's  UodalaetocOlaa^"  to 
r.  .\  UfW.  >s\  "Some  ML-thixU  for  Bto^ng  the ViaonHij ol 
Siolids,"  by  Dr.  Boris  WelabcriC. 
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ELICTRICITY  METERS.^ 

BY  C.  It.  W.  GKRIIAIIDI. 

{Continued  from  puif  468.) 

A I.TKRX ATI N< ;  rrrtREN I  M KTK.RS — ( mntinuol ). 

Fig.  7  shows  the  gtationary  {>ortion  of  the  motor  in  plan 
with  the  disc  in  position.    The  arrangement  is  that  adopted 

Sthe  Wostinghouw  company  in  their  int<igrating  wattmeter, 
le  varying  resultant  fichl  generates  oildy  current*  in  tliat 
portion  of  the  dLsc  lying  in  aud  near  the  hori:i!onta]  air-gap, 
and  the  action  between  the  fields  created  by  the  eddj-  currents 
and  the  Held  which  induces  them  jiroduces  the  torque  which 
caiisAs  the  disc  to  rotate. 

Ifeferencc  has  been  made  to  compensating  dcvicea  for 
crcitting  the  iJO<ieg.  phn«e  difTcronce  Iwtween  the  main  and  shunt 
fluxes  when  the  l<>a<l  \s  non-inductive.  The  compensation  may 
be  eflectul  bv  ( 1 )  causing  a  resultant  shunt  mix  which  lags 
slightly  behind  that  produced  by  the  shunt  winding  or  (2)  by 
pMMlucing  a  second  main  tlux  by  means  of  a  coil  wound  oppo- 
sitely to  the  lirst  and  iMsse-ssing  more  self-induction  than  it. 

Suppose  in  diagram  S 
the  flu.\  due  to  the  main 
coil  1)6  represented  by  M  Y 
and  tliat  duo  to  the  shunt 
coil  by  SF„  lagging  bv 
an  angle,  u,  behind  MF 
(a  in  practice  is  usually 
between  "0  and  sOdcg.). 

If  a  second  shunt 
winding  is  placed  on  the 
shunt  core,  having  in 
series  with  it  a  non-inductive  re^sistance  in  onler  that  it« 
■elf-induction  may  be  small  coni]iare«l  with  that  of  the  Krst 
one,  it  can  l>e  no  a<lju8t4>d  :ui  to  pnxluce  u  Ilux  SF,,  so  that  SF, 
and  SF,  produce  a  resultant  l!F,  which  lags  DOilug.  behind  the 
flux  MF  due  to  the  main  coils. 

A.H  in  practice  it  would  not  bo  deaintble  to  luive  two  shunt 
windings,  on  account  of  the  extra  cost  and  the  incroasud  shunt 
loss,  the  same  ctVect  is  usually  protluced  by  winding  closed 


MF 
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secondary  coils  on  the  shunt  core,  these  being  iiiKulatetl  wire 
or  simply  cop|]cr  rings,  and  vanes  in  the  air-gap,  in  which 
socfuuUry  curTeut«  are  generate*!.  These  coils  or  rings  some- 
times have  resistance  in  their  circuit,  and  final  adjustment  is 
made  by  varying  this  resistance.  'ITie  disc  also  has  some  effect. 

In  the  second  case  compensation  is  obtained  by  a  second 
niaiu  coiluiiually  in  |>arallel  with  the  first  but  wound  oppositely. 
If  in  diagruni  i),  NIF,  and  SF  represent  the  main  and  shunt 
Huxes  product  without  compensation,  and  if  .MF,  be  the  flux 
piroduced  by  the  added  coil  which  is  wound  in  the  reverse 
ilirectioti,  the  restiltant  main  flux  .MK  is  treated,  which  will  be 
90deg.  alicad  of  SF  when  the  two  main  circuits  are  coirectly 
adjusted.  From  the  diagram  it  is  apj«»rcnt  that  the  circuit 
which  pmduces  MF,  mu-st  have  greater  self  induction  than 
that  wliii-b  prtHliices  MF,,  for  if  their  self  ituliutions  were 
C(|ua],  MF;,  and  consc<|tiently  the  rcsidtstnt  MK,  would  all 
be  in  the  line  u'*  with  AIF,,  and  no  diflTercnce  woulil  be  pro- 
duced in  the  angle  <«.  The  circuit  iiroduciiig  MF,  usually 
includes  au  adjustable  resistance,  by  wiiich  the  final  regulation 
i«<  effected. 

The  Foucault  or  e<ldy-cnrrent  brake  is  now  so  well  known 
that  it  hardi}'  needs  descri|>tion.  It  is  a  most  im|iortant  factor 

'From  It  lortbcciminK  book  to  b«  publislied  hy  "The  KliMitricUn" 
Printing  and  Ihibl'iihing  Co.   AU  riKhtn  ar«  reitrved. 


in  motor  meters,  being  made  use  of  in  the  majority  of  meters 
of  this  class. 

A  disc  of  metal  rotates  in  the  fieM  of  a  permanent  magnet, 
and  in  consenuence  of  the  movement  o<ldy  currents  are  gone- 
rated  in  the  disc.  The  tonjuc  thus  created  is  proportional  to 
the  speed,  and  ihcreforc  prevents  acceleration  after  the  disc 
has  obtained  a  definite  speed. 

This  form  of  brake  is  so  simple  yet  so  perfect,  that  no 
better  can  lie  wished  for,  and  the  only  point  agaiiii»t  it  is  the 
uncertiiiiity  of  the  strength  of  the  magnets  remaining  constant. 
To  ensure  uniformity  in  the  strength,  it  is  important  that  the 
magnets  1>e  made  of  a  very  hard  steel  and  tungsten  alloy ; 
that  their  length  and  section  should  be  grcAt  coni|m'ed  with 
the  length  an<l  area  res})«ctively  of  the  air-gap,  so  that  a 
strong  flux  may  be  maintain«Ml ;  that  they  be  pro|ierly  age<l 
artificially,  so  that  after  the  ageing  processes  they  are  left  at 
just  the  right  strength  whicn  the  quality  of  the  alloy  is 
callable  of  retaining  permanently  :  anti,  finail}'.  that  the  air-gap 
does  not  alter  by  the  magnet  tending  to  waq>,  and  so  o)>ening 
out  or  closing  u|)  the  air-gap  by  a  slight  amount.  A  very  small 
alteration  in  length  of  the  air-gap  makes  a  great  dilTerence  in 
the  brake  torque  and,  con9e<iuently,  in  the  R|Kred  of  the  meter. 

Iff  "  Hill"  MrUr.*— Tig.  10  shows  a  view  of  the  "Bat" 
meter,  which  is  also  shown  diagmmmaticallv  in  Fig.  1 1  with 
the  ilial,  train  and  top  bearing  rcraoveil.  I'ho  rooter  is  pro- 
videil  with  a  neat  clamping  gear.  The  screw  L  (Fig.  1 1 )  when 
un.Hcrewed  allows  the  collar  F  to  rise  and  lift  the  spindle  off 
the  jewel.  Kef  erring  to  Figs.  10  and  1 1,  the  brake  magnet  is 
seen  on  the  left,  and  the  sta- 
tionary i>ortiou  of  the  motor 
on  the  right :  the  disc  F  (which 
is  of  copi)er)  bein(^  just  umler 
the  registering  tniin.  The  ad- 
justment of  the  meter  at  high 
loa<l  is  rcinlurcd  very  easy, 
and  is  done  by  screwing  or 
unscrewing  the  millod-hciulcil 
iron  screw  V  after  having 
looMued  the  clamping  screw 
S.  The  screwing  up  of  V  in- 
creas(!s  the  leakage  or  reduces 
the  magnetic  field  of  the  brake 
magnet  jiossing  thniiigh  the 
disc  by  making  a  second  ptith 
for  it  through  \,  and  the  back 
plate  (which  is  of  iron)  to  the 
top  pole  of  the  magucL  In 
this  way  a  very  delicate  ad- 
justment can  )ki  made  to  the 
brake  field.  Should  ihu  curve 
re<|uire  raising  or  lowering  at 
low  lond,  this  is  ea-iil)'  done 
by  moving  the  iron  screw  K  2 
(Fig.  1 1 )  forwanl  or  backward  as  requireil  by  means  of  the  knob 
El.   If  E  1  is  brought  forward  the  speed  will  be  increased. 

The  motive  part  is  seen  in  Fig.  11.  The  two  shunt  coils  are 
wound  on  a  U-shajKMl  iron  core,  the  up|>er  ends  of  which  are 
split  to  form  two  poles.  A  laminates  yoko  is  placed  above 
the  shiuit  coils,  there  being  small  air-gape  between  this  yoke 
and  the  core.  Upon  the  lour  bonis  of  the  core  are  wound  the 
series  coiU  in  reversed  directions  (Fig.  12),  thus  causing  a  time 
lag  in  the  fluxes  through  the  two  nonis  of  each  pole.  The 
resultant  shifting  tield  in  this  meter  |iassc«i  twice  through  the 
disc,  onto  at  each  pole.  It  sUrt*  fixim  the  first  and  third 
horns  and  shifts  to  the  second  and  fourth,  when  it  again  starU 
at  the  first  and  thinl  and  so  on,  passing  up  througli  the  disc 
along  the  inm  l>ar  E  (Fig.  II)  and  down  at  the  other  pole. 
The  meter  possesses  a  fairly  high  torque,  it  being  about 
2  3  gr.  cm.  at  full  lo;ul.  The  curve  of  the  meter  on  non- 
inductive  load  is  a  fairly  straight  line,  drooping  aUmt  I  {lorcont 
at  full  load.  On  inductive  load  of  jwwer  factor  0-44  a  differ 
once  of  2  (i  i»er  cent.  hu.g  been  found,  the  meter  under-register- 
ing, as  would  be  expected.  The  stiirting  current  is  low.  The 
shunt  current  of  i  00- volt  meters  is  0  00  amperes,  and, 
assuming  the  lag  of  this  current  to  be  KOileg.^the  true  watt 

*  In  <iri]i>i'  u>  ob«erv<  strict  iiiipiuiiality,  tho  tiicWrt  are  dotcribcti  ill 
alphabetical  order. 
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loM  in  thi!  «liunt  circuit  would  be  1-04  watM.  Single-phase 
meters  of  thi^  make  are  made  u|j  to  rfOO-amperes  capacity  ami 
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for  pregsurois  up  to  300  volt«.    For  cimiitMilMive  WO  ami>ert« 
series  tcaiifefonuci's  are  employed  ami  above  :;ou  voliii  [Mtential 
transformers,  the  meter 
used  in  conjunction  with 
them  being  a  1 00- volt 
10  am])ere  one. 

Two  and  thrtie-phii»e 
moiorit  arc  aLo  mode ; 
they  an^  somewhat  simi- 
lar to  the  single-phase 
meter,  but  are  provided 
with  twn  driving  por- 
tions and  an  additional 
dis<-,  one  of  the  discs 
licin;:;  used  as  the  aima- 
tiirc  ;ind  the  second  as 
the  brake  diw:.  The  Bat 
meter  is  maile  in  Franco 
and  Switzerland.  The 
wiirkman^hip  is  all  that 
ran  be  desintl.  The 
watt-houi-8  \ier  revo- 
lution of  th<!  diac  is 
nurk('<l  (in  the  namo- 
])latu  of  each  meter  and 
a  number,  whiih  when 
multiplied  by  TiOO  is  the  Watt-Rcconds  per  revolution,  is 
stamped  on  one  of  the  gear  pillars. 

(Til  Ik  )V>itim(<i.) 


Fii..  Vi. 


*  TliH  e«nsl«nt  is  iaoorrccUj- called  the  <\»xu  \mr  <Ii>c  n-volulion  on 
the  meter. 


UNITED  STATES  GOVEBNMENT  HEPOET  ON  WIRE 
LESS  TELEOBAPHY. 

The  Presiilent  of  the  United  St^ites  appointed  Uear-Admiral 
Kobley  D.  Evan*,  Rear-Ailmiral  Henry  N.  Manney,  Bris.  iien. 
A.  \V.  (.Jreely,  Lieut.  Commander  Joseph  I*.  Jayne  and  Prof. 
Willis  L.  Moore,  last  dune,  as  a  Boanl  to  consider  the  entire 
question  of  wireless  telegraphy  in  the  service  of  the  National 
Government.  The  Board  having  iluly  ronaidercl  the  whole 
question  issued  the  following  rejHirt,  which  his  1)oen  approve<I 
by  the  lYesident.  He  has  directed  that  the  several  Depart- 
ments concerned  shall  put  its  recommendations  into  effect. 

The  follontnii  vnu  found  to  be  the  status  regarding  Ooremmeat  wirt- 
Icisi  t«l«eraph  stations  :  — 

(•0  The  Department  of  Commaree  and  Labour  baa  established  no 
"itationg.  but  permiiuion  hM  b«rn  gnuitvd  tu  otber  department*  to  erect 
lu  on  liftht-hcuM  rewrvntions  and  on  the  Nantucket  Shoal  Ii);htehip  and 
Its  relief. 

{>>)  The  Arm;  has  operated  six  stations  und  t«  prcpariD^j  to  inslal  two 
othei:!  in  .Vla^ka.  The  urxent  nf^caMit;  for  the  »latioiM  in  Alaska  has 
caujted  the  tC'inpurar;  rrmo%al  of  the  apparatus  from  two  nf  the  fint- 
mentioocd,  but  it  i>t  in  process  of  replacenient.  h'oar  other  Aim;  station' 
have  been  proposed,  but  for  two  of  these  the  chief  MKnal  oflirer  thinks  that 
the  proposed  nasal  station*  in  ttie  Mtnip  localitien,  if  available  to  ibe 
.\niiy.  would  m»kr  duplication  unnpcesuary.  The  .\rtnjF  also  has  one 
portable  train  for  use  in  mann  usTes  or  for  other  military  purposes. 

[!■)  The  Department  of  .\Kric'aliure  made  valuablt^  and  ettensive  experi- 
mentation, and  has  establisJied  two  utationx  and  ronlentplated  establishlnK 
others  at  primiitient  pointx  alunK  the  coast  line« 

The  Nuvy  Drpitrtment  has  established  'JO  shore  stations.  The 
apparatus  hiis  been  removed  from  one  of  tht-ae  but  will  be  replaced  in  a 
lew  days.  Arrangements  are  bein^'  made  for  the  evtablishment  of  10  more 
in  the  near  future— a  complete  r<|uipment,  or  Koiiie  portion  of  it.  having 
been  orderrd  for  each  one  This  includes  the  two  lightship'  th*l  takr 
turns  on  Nantucket  Sboals  In  addition  to  ihe&e  .tO  stationB  it  is  proposed 
to  establish  abont  .jO  more  on  ahon!  and  to  start  im  tl>e  more  iniporlant 
of  tbeae  at  an  early  datr.  The  Nary  Di-parttncnt  has  entered  into  a  very 
im|i«rt«nt  contract  for  the  erjoipment  of  lon^i-dittance  stations  at  Key 
Wi  t^x.  Ouantanamo ;  points  to  b«  docritnincd  in  I'orto  l(i:a  and  on  the 
I'anama  Canal  Zone,  and  Feniuicola  SHtii-luetiiiy  communication  is  to 
be  e»tBbli(heil  Iwiwivii  all  of  the  lir>t  lo<ir  and  In'tween  Key  West  and 
l'euKac-»la  Commnnication  from  anyone  of  ihe»e  »t.itions  to  ships  at  any 
points  lictween  it  and  a  communicating  sution  is  al^u  to  be  establiibed. 

Twenty  four  na\al  ships  have  already  b<H>n  eijuipped.and  10  othenare 
to  be  t<|ui|i)>ed  immediately,  or  before  the  t  omplrtiim  of  the  repairs  vliieh 
ihey  nrr  undergoing.  It  is  \no\K>^  to  eqoip  4W  others  aft<T  the  repoil 
of  the  Uoard  which  is  now  conducting  tests  of  various  systems  hs«  been 
acted  u|>on,  making  a  tuial  of  liri.  One  tor|irdu.bDat  ouuit  has  been 
ordered  for  trial.  It  this  apparatus  is  suocesi^fui  a  nunil>er  <>f  torpedo- 
boat  destroyers  and  small  gunboats  may  be  e<|ni|<ped.  makmg  the  total 
number  considerably  larger.  With  these  small  vessels  provided  with 
wirelesH  apparatus  there  would  be  about  2ilO  naval  olations  oti  shore  and 
afloat. 

(.r)  The  Treasury  DeiMrtment,  while  having  under  consideration  wire- 
less  installations  for  the  Life-Having  Service  and  the  Itevenue-Marine 
Service,  has  established  nu  stations,  but  has  relied  on  a  leiised  cuuimeraial 
wireleiMt  system. 
The  following  was  found  to  be  the  status  of  private  »tatioDS  : 
The  Marconi  Company  ha>>  a  long  distance  hlation  on  Cape  Cod  for 
commDnicating  acr»»s  the  Atlantic,  and  two  others  of  eorapaiatively 
short  range  on  Long  Island.  The  Board  understands  that  that  company 
proposes  to  establish  numerous  stations  alon;  tbc  .\tlaniic  and  I'aciiic 
coasts. 

The..N>ir  York  Herald  Co.  has  a  station  on  the  lightho-Jse  reser«|aiion 
on  Kankaty  Head,  Nantucket  Inland,  and  has  l>een  pi-rmitted  to  maintain 
stations  on  the  two  lightship*  which  relieve  each  other  on  Santucktt 
Shoals.  These  privilegt-s  have  been  w ilhdrawn.  however,  owing  to  the 
refu-al  of  the  Marconi  Company,  which  o|>eraltd  them  lor  the  Htr>iU,  to 
receive  wtrelesK  meiuiign)  from  veiuels  UHing  other  systems 

The  American  D«  Korest  Wireless  TeK-gmph  Co.,  and  the  National 
Klectrie  Signal  Co  <l''esj3cnden  system  i  have  stations  in  the  vicinity  of 
New  York,  and  both  propose  to  estubli>li  a  chain  of  them  along  the  ooa.st 
The  former  company  has  already  biTiin  o|i«ration8  at  Cape  Hatleras  and 
at  Key  West,  and  has  announced  that  they  projw--*  to  establish  several 
stations  to  bridge  the  I'aoilio  and  make  foreign  i-Dtiim'tion!i.  It  has  also 
nstablivhed  wvernl  stations  away  from  the  tiea  coast,  especially  on  the 
Ortat  Lakes,  and  is  planning  to  have  a  regular  interior  iiystem,  according 
to  one  of  its  officers. 

The  Feiweiulen  system  ha*  sUtions  in  Philadelphia  and  Washington 
Fcsienden  states  that  his  company  is  negotiating  for  permission  to 
establish  coniraunioation  with  Uermuda 

The  I'rovidence  J"Hin"J  maintains  i«  veial  stations  in  the  vicinity  of 
Narragansctt  llay.  and  there  are  *everal  otlier  systems  which  are  at 
present  not  very  active. 

On  the  Pacillc  coast  the  I'aciiic  \Virele««  Telegraph  Co.  has  several 
stations,  and  ha*  Itcen  making  persistent  efforts  to  obtain  authority  to 
establish  stations  on  the  lighthouse  rei.-rvalion,  Farslloii  Islands,  and  at 
other  proiniueui  Government  reservation-  ulom;  the  Tocifie  (N»<t 

There  i»  an  inter-Uland  system  operated  in  Hawaii. 

A  numberoftraiieatlantii' liners  are  using  the  Marconi  apparatus  Ke» 
coasting  vessels  are  using  any  system,  l>ut  the  indications  are  that  this 
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znetboil  of  commanicBtiod  will  coino  into  (juit?  MOUwia  ue  when  the 
BbipownerB  (eel  that  oooditions  arc  iarourable. 

The  S»Ty  Depulnicot  has  at  tiisspsi  fcwn  vicry  ai-rluuiiltr  inl«rffT<!i)  w\lh 
in  lh«  vieinitj  of  S«w  York  ti:^J  II  ■  t  jh, 

Btatioof  io  ths  vicioitT  g{  N«wpurt  that  an  cEToii  has  been  mada  bj  the 
40Km  in  dtugt  ol  «•  totpMO  Mm  to  MtkUlah  r  tiiiMttra  tniaM- 
nanl  wtMnbx  lb*  wioim  itation  will  latecCm  m  Utfl*  m  poMlbb  with 

«ach  other. 

Bcportd  (rom  the  nava]  w  ireless  ntntloo  on  Cape  Cod  indicate  that  on 
on* occasion  thnt  ntntv-n  wns  t<'t?i;y>nirilTprippIeil.  very  proliabJy  firhtary 
HB^Dg  at  thi-  Ma:i-0[ii  .on^  ■iiiiHiu'>  ^tatiur.  n  (c.s  mlll  ^  hwav. 

It  would  a|>pe&c  ibat  the  \\  eather  liureau  almady  ita*  a  »Uttioii  at  OM 
<t  tbt  BM  important  p^aU  on  lb«  I'aoitie  «0M(,  WMM  thsMMj  Dapatt- 
■mt  dtlbcii  to  erect  on«  and  vptip  i%  with  more  powacfnl  fffvtaMu  thu 
now  in  usv  thr  W>  nthrr  Bureau.  Ttie  Weather  Buraau  olao  int«oded 
putting  in  Di'W  a|ii'Arut  i-.  having  been  deini>niitrat«d  that  that  now  in 
u«<  IB  unable  to  communicate  uiUi  th>  r>>nri>t  naval  etution  in  San 
Francisco  Uar,  althoU4;h  the  latter  -  rJu  icnt  power  to  reach  (ar 
bejoni  the  Farallonif.  Thi-o  in  niic  oi  ihe  places  where  tlie  Pacific 
'Wirele«3  T«)i-|;rnpb  Co.  is  »o  anxioud  to  locaU'. 

The  Wenthr  r  Buiean  also  contempiaUd  ei.|«bl)»hitig  Ktotinns  at  promi- 
nent points  ."lure  th'j  X'tvy  Uepartiiivnt  iilrrad;  has  itationn  in  operation 
Or  propoted  t  1  l:.!.'.  thcni.  MoBt  o(  tlie  stationa  proposed  bv  tho 
virrlosa-tvlegiapi)  coniimntc*  utn  (u  be  located  ut  praruineiit  poinUi  wherr 
Oovemiiient  stadrns  are  already  ratuiiliEhed  or  propuiied,  Tliiii  state  of 
•ffairft  teems  to  demand  pioiiipi  action  to  avoid  iii»«t  unfortunate  con- 
loiiaB  and  wmeetiaxj  dupli^tutinn 

Aa  •  bit  M«p  lo«*rd  avoiding  thii;  condition  the  Board  adopted  the 
Jp!<owin<„' riwolution -. — '•//'«''.■,■  Th.it  .ill  iiirUU.iliiiti...  u(  Ciov^mmi-nt 
vriiele^s  trlograph  Blal^tin-'  b--  -i.^i'- ii.tr  i  i  v^.-pi  ui  ■tu'ii'ii'^  now  under 
contract,  until  the  tinal  report  ol  th*'  UuMd  >*  tuiiau  upon  by  the  Fresident. 
Tlutt  all  depMtliHMaof  (he  Otmrnincnt  interested  in  wireless  telegraphy 
nuM  to  allow  any  private  company  to  inttal  a  otatlon  ua  aojr 
ItoltHlict  ttntil  so  atitJiorised  hj  pnpMT  mKOmitt," 

CijNi  j.rMo.s.-*. 
The  conclasiona  of  tlie  I!oai<l  are  : — 

That  the  ycieiioe  4>.  u  ircb  !<k  tclrgruphy  has  bcrn  advanced  b>^  the  ab^ 
and  pcrEinlent  work  U  tin-  Mijtnal  Corps  ol  Uie  Arpif  and  tlia  IVaathHT 
liareau  of  the  Ueimrliiicnt  of  Agri«Dlllini,  *•  WfllM^th*  •syariiuailttl 

woik  of  the  Navy  Pepartnu  nt. 

That  wireleis  ttl.Kra|iliT  i»  of  panmottCt  iiiUrr>^t  to  the  Uoverment 
UsruUgh  the  Navy  l>r|iBrtnicnt,  and  that  it«  use  by  tbo  Signal  Corpx  of 
the  Army  for  comnitniication  between  rnilitury  posta  ot  IbcAnoyaod 
Other  Deccfiiar;  linku  wil!  be  neci'<.<ary  both'  in  pnuM  tiui  war,  and 
that  sniuh  uae  hhall  be  uiiic^trictrd.  ^^  li«n  intcifeicnce  leems  probable 
brtwecn  iilationa  of  iht  Navy  and  War  Pepartmeuto.  the>|ue8lioD  involved 
kfaall  be  luutuaUjr  Mrttksl  bjr  rvprescntativcr.  of  the  two  di-partmentti. 

That  odaatwiM  wtmlcia  telegnph;  ii  not  a  ncc«':<«ity  for  the  work  ot 
the  WMther  Borpav  of  the  Departiurnt  of  Agriculture,  providi-d  that  the 
iiec«^!iary  mot«oroti  gicnl  data  lor  tb.vt  dcpEirtnieni  can  be  mlleetad tiM 
staiionaof  the  Navy  IVpartnirnl  (rem  hhip-  at  >ca  and  by  then  eral  Id 
\Voitl>-r  Dureaa  of  thr  l>«;|i«rtnieut  of  Agriculture 
I  :  r»i  iln  tijiiinti-nanue  of  a  coRiplelt'  cojmcwUc  *yslcm  nf  licl,.  3 
telegraph)'  bj  the  Kavjr  UejparUnuit  it  neoeMknr  for  iIm  liJJiclcnt  and 
anijBiiiiilii^  jiaaapiMant  at  the  Wwia  ol  a*  VwM.  Btatia  In  Ihiia  of 


That  the  Xav  j  Department  be  diroctod  to  rcceini  (rom  the  Signal  Cnrpi 
of  till-  Army,  at  aueh  points  as  may  be  requented  by  the  chief  signal  '  tlici  r 
■  it  the  Army,  nil  i«.  srifH'*  s  fnf  Army  ponta  within  Ihfir  ra<lli.  and  tiaiiimit 
ihom,  under  sucii  rul.^i-  an  r.my  he  agreed  0!>->n  hy  th<  ri-pr.- •ir.liiti^f*  nI 
the  Signal  Corps  and  l>iu£»u  of  Equipment,  without  coi>t  to  Uie  Sj^ual 
Oflivni  of  1fa#  Aito^» 

lliat  all  nataerological  reporta  ttm  vasaala  «f  war  or  eommeree  or 
oth«r  sailing  cnift,  now  being  forwarded  direct  tn  thf  Hrdrographic 
Office  of  the  Navy,  shall  be  forwarded  dire-et  t->  the  \V^;ither  Biireaa. 
and  the  control  of  ooran  meteorology  be  triku- (erred  to  the  l>epartmeat 
of  Agrieulture.  which  already  ha^  ampli'  law  {or  doing  this  work. 

That  the  eatinuUea  (or  the  support  of  tiie  Hydrographic  OtUce  o(  the 
Na*v,  or  aay  «ltar«iBaao(  the  Navy,  for  the  next  and  aOMMdiflg  fiaeal 


•ad  Ibdi  attdeat  maonivriDg  in  tlma  of  war. 

That  the  be«l  results  cmh  be  cbtained  fruni  .-t4itions  under  Iha  jnrii- 
diction  of  one  department  of  the  (iovi-riiuivDt  only,  and  that  NfiNaaDta- 
tivcB  of  more  t)i»n  onf  department  tlioultl  not  be  quurtere J  at  any  ulalldn. 

And  linaJly  the  1>  aiJ  ■  ouclude*  that  the  GoveriiiiiCiil  mu  t  i.ik.  tin 
neoeatanr  blepa.  to  reijulatc  the  eslaWishmeiit  of  oomiuiircial  wireless- 
tiityapfc  ttoBOM  among  the  aiat.  L.twecnaatioaa. 

Rkl'ommiik  I  ■*!  loxn. 
In  oidir  amt  Oa  aham  ogaahuiona  m^p  ha  aaniad  iato  affaat,  lh» 

That  the  Signal  CtrrpH  o(  (he  Army  be  anthoriiad  Bodar  it«  chief  to 
establish  from  time  to  time  such  wiielcan  ^totiutts  as  he  may  deem 
neeeuaiy,  and  ll.U  ih.  ,  do  not  interferv  v.i;li  the  p-ra'^t'.TU.  viriLr*. 
telegraph  systcii.  of  ihr  (iovemment  under  l  nticil  i.t  il.r  Nuvy  Hi-purv. 
uaat,  and  further,  that  the  chief  signal  ollioei  be  r«<|U<!iit«d  to  inform  the 
Ma^  DllMiinHMt  wbatatations  of  iu  system  may  b«  utilised  to  tran.<imit 
naaaneM  (or  the  Signal  Oorpi  or  other  bureaus  of  the  War  Department, 
and  that  repr**cntativcB  ot  the  Signal  Corps  of  the  Army  and  the  Bureaa 
of  K<|aipoi«nt  of  the  Nnvy  l)e|wrtmcnt  be-  at  once  reipiested  to  draw  up 
such  inl.  i.  n-  wi'I  f-iifiuri  ihi'  <  iriflienl  and  harmonioiiK  rarryinp  into  1  fTttt 
of  tlu'  aijoM'  ir-C'  iiiitirniiiisifn^ 

Thai  the  neoi-s^tasj  aU-pa  be  l«keD  to  have  the  Weather  Burjiaii  of  die 
DapairtaaBt  0<  Agriculmra  taxa.  mr  to  the  Navy  Department  all  coast- 
-wiaa  wVfolaas-tele^^iaph  appwratoa  bow  WHl«r  iUeoDlnA.  and  such  material 
as  it  iDBy  have  in  its  poesassion  wMcb  ou  ha  titiliwrt  bf  tha  Banau 
of  Kqulpment  of  the  Navy  UepaAflMot,  and  that  proper  tramlara  of 
funds  for  this  ptirjxisv  bi  nia-.In. 

That  the  W-uthei  Unri'uu  ■:!  the  Departmcnl  A.-rit-  il-im'  fnnn-ii  ;i. 
the  Hydrografiliic  uiUcti  of  the  Navj,  and  to  the  naval  wireless-telegraph 
•Utions.  or  to  other  portiona  tt  tbt  (OUIe  aanfaa.  msh  BMtaaialagtaU 
data  as  it  or  they  may  de^ira  at  BO  COM  to  tham. 

That  the  Department  of  Agriculture  shall  continue  the  wnrk  of  ite 
meteorologieal  vea«el-reporting  and  atorm  warning  stiitifti-  now  con- 
.'ititated  snd  proviilt-d  for  bv  law  and  continue  Ihe  oontn.l  i  f  ?>oast 
telesrajih  "vstcnii,  (  Xci  jit  wircJt-s:!  >^y:.t«ms, 

That  the  neoesaary  «U'p»  be  taken  (hat  the  Navy  Department  may 
aqajpaad  iaatol  *  aoMlato  aeaatwka  wi»(la*i  taifgnfh  «aiaa  ao*a(hw 
the  aalir*  coaaia  of  lS»  HbMI  Mttoi,  iti  iaaatar  poaHtoioM.  and  tha 


years,  do  liot  eoall^  8By  provision  for  the  making  M 
or  for  the  p'lhlicstion  of  meteorological  data,  ether  than  such  tw  may  be 
needed  bj  '.ht  Hvilrographer  of  the  Navy  for  use  on  tliu  pil"i  j-ni  other 
clinrts.  whtoh  data  shall  bf  fnrni'hed  by  and  credited  to  the  Weather 
Bureau. 

That  it  is  the  opinion  of  itii-  L.oani  that  no  meteorological  work  need 
or  should  be  done  by  any  portion  of  the  Navy  for  the  purpose  of  publica- 
tion, or  for  the  making  of  forecasts  or  storm  warnings ;  that  all  sodi 
tuti  1«  in^  pun^y  elviUihonld  d»vol*«  npon  the  Weather  Bureao  of  (bo 
i<<'[i.^rtrH'nt  of  Afriadtun  ht  aaeoidanoo  with  tha  oigaiila  act  oiMtthig 

tlial  liurrau 

That  the  wireless  stations  of  the  Nary  Separtnant  alMU,  without 
chart-e  to  the  Agriculture  Department.  Mseive  and  prompWy  transaiil  to 
the  orran  or  to  islandii.  or  to  nthi-r  placi-x  wlieie  the  information  can  be 
made  useful,  the  storm  warning'  of  ihv  Weather  Mureau. 

That  the  Navy  Department  shall  rt<[  i'  i  ut:  veswU  having  the  use  of 
its  wireless  stations  for  the  receipt  of  nif  r^^  to  take  daily  mste.>rO' 
logical  obuervat  t>n«  of  the  nealhcr  when  wtiMn  coiuuiuoicAting  raitga 
and  to  transmit  taoh  olMemLtioas  to  (ha  Waaiber  Boraan,  (braocii  lto«tl 
wireless  statiooa,  at  least  ODca  daily,  and  tnnsmit  ohaenaliaia  oBaaw  ° 
whan  there  is  a  marhed  ebaoga  in  tbe  baniaiH«r ;  and  thM  therathitll  he 
no  abaige  agaiaat  tha  AgrieiUtore  Departomt  for  (hm  obatrvn-ioM.  ar 

for  the  transmission  thtn  i>f. 
I     Th»t  iepr(»entBlive«  <rt  tlir  |i)-|i|iiimenl  <^l  \>;ri<  ul;ure  ;uid  thi'  Bureau 
of  Kquipiuciit  of  ihe  Navy  Depattment  be  dimclwl  tu  piejwrc  tbe  aeces- 

ntf  rwles  (or  the  hannoniiMit  and  aflhricnt  carrying  on  ol  the  above 

rtejtnmendations. 

We  r<"-ommi-nd  tbnt  a.s  fastit.i  theimvikl  v\  ireIe«T<'t(l  i:\i,Taph  stations  an 
pnt  In  o|>otalion  thr  Navy  l>rpartnu-n»  be  directed  10  receive  and  trana- 
mit  through  these  stationt:.  free  cf  charge,  till  wirel<'»«  rae«sa»;es  to  or 
from  ships  at  sea,  provided  «uch  '^lationii  do  not  conic  in  coinprtition 
Willi  cnmtnercial  statiotts,  tmlil  such  time  as  Congreiis  nujr  eoaot  tbe 
necn^ary  UitinlalloajOWlifllillg  thoattbjaet. 

In  asking  for  legiefition  WD  thia  point,  tha  Bootd  daairee  to  invito  atleB' 
tion  to  tbe  fact  that  where  wireless  stations  are  neednl  (or  th«  nn-rchant 
marine,  as  a  rule  tbe  Navy  will  also  require  them  The  Board  bulievcsit 
to  be  in  thr  inleiwl  nnt  onl>  of  Roveramental,  but  piibl'c  r<:ni-,n  ny  \ni 
ellicicncy,  to  pi  rmil  ihi  r.iw.tl  n    In  h;iudle  the  p'lb  11:     I  .  iL-v  fiji  in 

the  present  stato  of  thi.<  art  but  ono  Ktation  is  d«»iral>le  for  the  public 
hitcfeita  m  aneh  nkoai.  Aa  the  naada  nt  tha  Naivy  aia  pwraaMoaioa 
aceooDt  of  Um  proMem  of  aatioml  dafenoa,  privaia  atalions  tahotild  net  be 
allowed  to  locate  to  the  disadvanlai;e  nf  the  former.  Moreover,  there  is 
at  present  no  public  need  for  multiplication  of  xiatiunit  at  the^e  points. 

11  Li  admitted,  howeser.  that  thm  msy  he  aprcinJ  '•a**;!  '!\}:f  ri'  [irivRle 
stations  can  serve  a  useful  piii|jri-i  .  mid  ili>  Uim.il  l.ili' a.-c  limt  tiic 
I  •epartment  of  Commrri^e  and  labour  should  have  the  duty  of  issuing 
1  loeaoes  in  such  aasat  unte  taeih  ttegatatiuiw  at  will  prevent  urtertaranea 
with  italioDa  necesmry  to  the  nadoittal  defence.  All  private  slalioiM  in 
the  inteiior  of  the  country  -ihoutd  also  be  under  supcrvlston  of  tbe 
lU'partiiient  ol  Comirierce  nud  liabour. 

This  method  of  plwing  privair  'ntif^nn  under  full  (lovcrnment  fsiper 
vision  is  desirable  in  ordc I  t  1  ict  ,  Int.  tiiem  for  their  inutauil  and  il:,- 
public  welfare,  as  well  as  from  C4,u.-..d{!iationB  of  national  defence.  Aude, 
from  the  iieoeaal^  at  froviding  rules  for  the  practical  operation  of  such 
stations,  it  sitena  daalraUa  that  there  should  be  some  wholesome  super, 
vision  of  them  to  prfvf-n'.  the  exploitation  of  speculative  schemes  bSKSd 
on  a  public  mirconc<'pti  n  <f  the  ait. 

It  is  believed  that  invention  and  private  enterprise  should  l>e  enoour- 
aged  in  every  legitimate  way,  and  it  l.i  the  policy  of  the  N'avy  Depart- 
[  ment  to  do  this.  It  has  the  iiii«n«  of  atsisting  inventors  that  no  other 
depaitmani  hai,  and  It  beliaTaa  that  in  order  fur  It  to  lead  tlie  nav4es  ot 
tbe  world  in  tUi  matter,  which  is  of  great  importance  to  the  national 
:Ii>ffnre,  that  every  reBsona'>I<'  facility  shuiM  he  u  rvan  inventors,  while 
III  til''  «ame  time  it  u-.  uurl.ini.'  I'  lt  -in  iuoI  Uiul  the  applioatiOBef 
I  tbeir  invention*  to  its  rwiiiiruiiic^ais  iu  timcK  ol  pe-aev  and  war. 

To  prerent  the  control  of  wirete»s  telegraphy  by  monopolies  or  trusts, 
the  Board  deems  it  essential  that  any  legislation  on  this  subject  should 
place  the  supen^iton  of  it  in  tbie  Oepattaant  U  Coannaioe  md  Labour. 

Because  liilerrnvtiofiai  quenliumt  may  ariae,  dw  to  the  (act  that  the 
u^e  of  wirf  l<-:;;i  trli  grftphy  stations  in  our  own  po«^e*.?fon«  mny  stTect  the 
UK"  ft  -imilar  atatinns  in  (on'ign  count ri'  ,  it  ii  ■!.  siriih;.  the  Conjnres» 
U>  erukci  legislation  which  will  enable  tlie  Government  profierly 
such  cases;  a  failure  todo  aoaagr  leinonaly  ai 
at  some  future  time. 

It  ia  thought  that  the  legidaMim  MMHUMOded  in  phring  frinto 
stations  under  the  supervision  ot  the  Dapaitmant  «!  Oamnnwa  and 

Labour  will  also  cover  thi^  case. 

In  ooncloslon.  the  Board  deems  it  essential  that  the  Kxcctiti\e  take 
such  action  iis  In  his  judgiucnt  acems  wise  to  prevent  the  cm^tton  of 
prirata  wireless- telegraph  stations  where  tliey  may  interfere  with  the 
nantl  or  nuliiary  operations  ot  the  Qoivemnwnt  nnul  legialaium  may  be 
had  by  Congress  on  this  tnbJsoC 


operlv  to  nandw 
the  Ommnuat 
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lUJUf  mttMUm  TBLIQUFH  BIBTIGI. 

The  foOowkf  mgnhtions  governing  Uie  use  of  the  F.S. 
Hvni  CoMtwiH  Winlew  Tel^ragb  Stations  have  been  iuned 
.M  a  «8padil  Notiod  to  Muiaen'^— 

I.  Tha  ftoUtiM  «t  Hm  naval  omiMm  vrirelwMBlrgrttrh  slaUoaa 

(tnoliidtDR  the  one  on  ihe  NantuekM  8Iio«l  LightxhipV  for  coinmunicatuig 
•riUi  thiff  kt  sm*.  where  not  in  conipetilion  wiUi  urivkte  w<relea8-tele' 

mariiiiiic  uiKrcttsi  in  particuliit  uiitiur  thL  mli.'^  c:-.tib]i-li'il  li'  roin,  which 
art)  .-iubject  to  modiAcatioa  trom  Lime  to  tirae,  for  the  puipoae  ot : — 

M  Re|>ortin|  TCWila  tBi  teHlH|eBM  weii*»<  k/  «MMa  toli(mi>by 
vith  rcgHra  u*  BBiilbM  oHnelllM,  todlflla  at  tk  tad awriot  wiwln. 

(6)  licctiving  wirctnut  tclrgrams  of  a  prirato  or  ooanMnialBetonftOB 
tbi(i&  at  E«a  for  further  transmii^ion  by  telegraph  or  tdqihaM  Uhm. 

ir)  Transmitting  wirelrf-^  <.rli  „'rams  to  &faip9  at  sea 

5!  For  the  present  th.:<  cr  in  will  b«  n^nderwl  free.  All  ni[=,  ii^,'ih 
will,  iiowever,  be  sulijo^t  to  the  tariffs  of  the  »hip  »tations  aiiU  luiI 
lioM.  AmagcnMBte  ha**  bM  ude  «ith  both  the  Western  Uoioa  and 
FoalalTdaRnph  Compaotaa  far  fanraiidlnK  iatsf*eti  received  tromi  ships 
at  tea.  When  a  message  is  not  prejiaid  tiu-  oompony  delivering  it  will 
col1<vt  the  cbarKei<.  Ship  ownorit  should  arrange  witli  ooniptiniea  operatiai; 
the  land  linen  «.«  tn  tnrtfTs  ari'l  the  wttlement  tlierefor.  M«»*»i'»»^  wi!I  not  be 
accepted  for  triin;[Dit.ri  01.  tu  -tiipf)  who^e  owners  have  not  a^  rer<l  U<  accept 
uopAid  m»»sa^ti,,  uoiees  a  nafficieiU  «iuu  is  depo!Ut«d  to  cover  ail  charts 

3.  Th*  Nantucket  Sboal  LidtUbip  StaMoo  will  rrport  vwaU  mi 
ttmnsTtiit  me»<ase»  from  iimn  if  tb«  d^nalt  art  made  by  th*  InteRMttenat 
Cod?,  ot  any  other  knonn  to  the  operators  on  the  lightship. 

1.  ^Vhen  notilied  by  the  Weather  Bureau  of  the  Department  of  Agri- 
ri:Unr«,  naval  wireless  tel'^rafVi  •:t^<ion«  will  k>v>^  atomi  uarnings  to 
voa:-<')s  eoinniunicattlng  with  tli^  ni  liy  v.  ircleiw  leloKrapliy.  Storm  warn- 
ingE  will  soon  be  sent  to  tfati  N,uitu;i:et  Shoal  l>ightship  by  wirele-w 
Mamphy  and  storm  signals  furniahed  by  the  Weather  bureau  will  be 
UvpIayHi  therefrom  to  warn  juuising  vexwlK 

5  Allvt-3i  ls  li.nlii,"  il.i  u>i  III  the  naval  wireU's*l«l*Krapli  service 
8[i_  ri  .|u<  ificti  lo  ia».  J, Illy  nu  If  orological  obeervatione  of  th«  weather 
when  wilhin  conimunicauug  nuige  and  to  tiaii&mit  ^uch  observation',  to 
the  Weather  Bnraau  bj  wireTeiis  telegraphy  at  le«*t  onoe  daily,  and  transmit 
obtervAlions  ottetMf  when  thf^re  i«  a  marked  chaii^'e  in  the  barotneter. 

(I.  Arrani^emenLs  lor  a  tint*  agnai  aervioc  (>y  wtreletts  telegraphy  are 
now  being  mn<lc. 

7.  All  -hip  owner:.  Ji:  ;i;  ineto  nuany  special  code  of  signal?  for  .cmmo- 
Bir»tiiin  wL-ii  thi:  N.»iUu-:  l.i  '.  Sli  : :tl  Lightship  Station  or  aiiv  ^.f  tli'j  ihore 
station ti.or  mmkt;  aiiyoiliM  «p<«iai  arrangwncntK  are  re<|ue«tt«J  tooommuni- 
.  gate  with  the  Buroau  of  E<|uipment,  Nary  Department.  Washington,  D.  C. 

H.  All  Chambers  of  Commerce,  Maritime  Ktohangaa,  newspaper*, 
news  agencies,  and  otheia  de^iritit;  to  l)av«  vawd  nmpda  and  general 
murine  ncwit  forwarded  to  tlu-m  regularly  ar«  rtqiwilM  to  eommunicate 
with  tbt  IV.iL-jia  "f  Finii|irm>rit  in  onlc-  ihttt  nivroiiary  nrrAntririirntr  tur 
the  servi^L  1 1. ay  I'C  riind-.  In  y.u  eauf  '..ill  an  op'.'ratoi  attucht-i  t.j  ii  atiln/n 
be  allowed  to  aoi  as  an  agent  tor  any  miiiviiiual  or  corporatioa,  but  all 
vehi«l  r«>|K>tU  and  marint:  news  not  ol  a  private  nature  will  be  .lupplied 
to  all  applicants.  »u  long  as  this  service  doe*  not  too  ^ntilj  tai  the 
personnel  of  the  stationi>,  when  it  will  be  neccssaiy  lor  thaaa  desiring 
Information  involving  much  time  for  il.4  diitribution  to  ap|ialat  Bgent« 
w1k>  will  ii<'  lUoivcd  acoKSS  to  lhi»  s'.atiiin  imtV-tln-. 

'I-  Na'.iil  wii(_'li?i»  Iciegrapti  itatjtiii^  ■;  [!;. p|i<'il  wiUi  apparatisi  i  l 
several  systems  and  can  oommunicale  with  all  the  principal  wirvlni.i- 
teltsraph  spttmB  now  in  Dse,  if  tuned  to  the  aanM  wava  length.  The 
daparttnent  ia  dailraw  of  eo-op«istiug  with  all  ship  ovnars  wishing  to 
•vail  tbcMiiMdves  ol  U*  winlia8<t«laipm)h  asTTica,  and,  juilging  from  its 
(sparieDoo  with  nuMtoua  iijatoiiia,  it  ia  belieTsd  (hat  tbero  will  be  little 
or  no  diflieuttT  in  ansoKini.'  for  communication  between  its  stations  aiul 
ships  equipiKJ  v.  iili  upp^-.idti:  >>!  oUk't  i- mi:.,  ii  the  owners  of  the 
apparatu*  Oe  wi-U  ta  tli«  uwncn  ot  the  shlpit  arc  deniroiiii  ol  establishing 

lA.  Vaaials  donriiig  to  maha  ma  of  Ala  aanriee  regularly  most  ifrrea 
tolniutnlt  and  receive  all  (iovcmmcnt  mr^>sageB  free. 

The  following  stations  are  fullv  muni)e<l  and  will  be  prepared  toreoiive 
mcaaagea  at  all  hunr-.  cxci  pt  in  ciutcof  accidentnl  tri^ukduwu,  wfaiebt*  SOt 
apt  to  occur  beca       h!       cautionary  lueai-urps  which  hiive 
Ibe  cikll  lru«r  t»  ^iveu  upiuiaiiw  the  nAiu«  of  fiacfa  station  :  — 


StalioM. 
NavyVaid. 
Bape  Aunt 


CaU  latter. 
.  M.H.  PO 

Oape  Ann  Okakkm  Ldaadlv  PB 
Higblaad  Uflht,  Cape  (M, 

Mass   nr 

Nantuokol  Mi  a:  I.i  hlthip  ..  I'l 
Tcrpedo Citation. Nc«rpoit,iLI.  I'K 

MaataiikINHiit,I<.1  1>H 

«B^j'Ya»«,S«wT«lt  1>T 

It  is  rxpevt«d  that  the  tiil  liming' 


ks  fully  iiiituncd  t 

Stations.  L'all  letter 

Cai*  F.li/.abeth,  Mo    I'  \ 

Navy  Vajrd,  Ho-tun.  Mn.^;-  . .  TO 
Naval  Btotiuii.  Kiy  Wc^t,  1  Is.  i(I> 
V»,vySaii.  IVn^acoU,  KU  ..  UK 
I'anaina  Canal  Zone   HI 


Call  latter. 
Higbland*  of  Kawaiak.  VJ.  PT 

Capo  Henry,  Vft.   

Kavy  Yard.  Norfolk.  Va,  ....  (jL 

l>ry'Totuih-a..  Kla.    lU' 

Sin  Juan.  IMi   SA 

.Ciilebra.W.l   .SI) 

TerbaBaenaIdaiHl,Cd.....  TI 
I  Kavy  Yanl,  Uata  bland*  Ckt.  TO 
!<tation»  will  be  in  operalira  in  a  law 


receive  mri-nitges  at  all  hours 

Btaticna. 
Station, 


OaU  latter. 

Niival 

Cub*   SI 

;  Karallon  hland;.  OiJ  Til 

I  Naval  Station.  Cavite.  IM. ..  OT 

I  Cabra  Island.  P.I   UV 

The  fullon  iitg  statu  >iii<  are4'<|uipped  with  apparatus,  but  an  aot  yet  (all; 
manned ;  they  will  receive  and  tnirumit  meaaagBswhan  opaMtonareondu  ty : 
SUtionii.  Oali  latter. 

Kaval  Acadduy,  AnoapiiliB.  Md  .......**«.  <jO 

Kavjr  Yard,  Vaahington.  D.C   4^1 


The  Buraau  of  Equipment  expeota  to  Mat  trfHiaiiMaiiapb  stations 
at  the  priitcipal  points  alonir  the  eoast  of  the  United  Btotas  and  at  point* 
in  its  insular  posa«ii«iani<.  A«  fast  &»  they  are  completed  they  will  be 
open  for  public  use  under  the  regulations  establi»h«d  nerein. 

Noti««  will  Iw  piTen  in  the'  "  Notic»«  to  Mirlm-rs  "  vihur.  <i(atmn<;  are  pat 
ill  iijx^ralion  Dr  withdiinvii  from  th'j  i.i  rvii-;'  fur  any  leas^.n. 

Messages  for  the  Cape  Xnn  Ktaliun  should  be  forwatded  via  the  Navy 
ra>d,F«tnM«h,K.R. 

Ttw  KanloelMt  ahoal  lightship  will  tmunait  he  msieafft  to  lha  Tor- 
pedo station.  Newport.  IC I  .\tl  messages  intended  to  b«  sent  via  this 
lightship  to  ship-i  at  uea  shoald  be  sent  to  the  Torpedo  iitation. 

Mp-aff  ■  fi  1  the  Montauk  Point  wirrlr.«»  U'!««rafh  station  will  also  be 
.=Dnt  Ma  llir  lorpodo  station,  Neiiv£>;irt.  U_l. 

Arrangementa  have  been  made  vrith  the  Weather  liureau  tor  the  tnm- 
Mhitiin  of  mtmam  batwan  Oape  Hewr  wireless  telegraph  atntiaa  aad 
KeriML  AH  meeea^aa  istondaltor  the  Cape  Henry  ataiian  idioiddia 
s«nt  via  the  Weather  BOMMI,  Motlelk,  Va. 

.Ml  messages  intended  far  Diy  Tgttaaaa  iliotiU  ba  aanl  tfa  tta  HkvaJ 

fetation.  Key  \^'est.  Fla 

The  -lUUon  at  'N  erba  Buena.  Cal.,  can  be  reached  hy  •  ithor  the  Postal 
Telegraph  or  the  Was  tern  tnion  lyttam  aud  the  one  at  Man  bUod  by 
tha  Waatani  Uniai. 

the  niallon  atadoa  wIU  oonunaid««ti  with  Varta  Buau  Vihiind.ORl. 

lawnuLJKiKe  to  Govcbs  CouMmnctnaa  at  Wniiiiiir  TkuniuMi 
aarwHx  WnKJM  Tai.aoBant  Hr*TnMia  aas  Smn. 

I.  AveaielwiaUM  to  aonBinitatawUhaataitlen  aad  bavhig  aaear- 
ialMdli7"li8tenInir1n''thairiMls  not  tntariarinit  with  mMsagee  beioir 
exchanged  within  her  range,  Khould  make  the  call  letter  of  the  station  at 
a  distance  not  greater  than  7.5  miles  from  it 

II.  The  call  should  n<it  be  ermtinnoim,  bnt  shouUl  he  at  intervals  of 
about  three  minute*  ir.  !:riirr  '.o  ^;i\r  the  n'.im&ii  a  ciuuxi'  in  answer. 

III.  After  tile  station  an«wer<  the  vessel  should  send  ber  name, 
diatanoe  tnin  aWtim,  waithar  aad  nmaaber  ot  wocdi  aha wtnhaa  to  aendt 
then  (top  until  the  atotiaa  nakae  O.  K. ,  dgsals  lha  noDbar  ot  word*  sho 
wihhcx  to  Mind  to  veit^ol  and  signals,  go  ahead. 

IV.  Then  the  wfs^A  bcigins  to  "end  her  message*.  Bt<  [u  ni.;  jiI  iIil  cu  t 
of  each  .50  words  and  wBi«ing  unlil  the  xiation iignaU  O.  K.  anii  go  alieud  ; 
when  all  inessageit  havt  i>:*n  ^lio  v.ili  ..o  n  Uiute  H  the  sender  ilwirea 
to  desisnate  the  Western  Onion  or  Postal  I'eiegraph  nystem  for  lurUwr 
traosmuiifion  of  bi«  messefl*  be  khould  do  so  immediately  after  the  address, 
a^  for  example:  "  .\.  B.  C  ,  WiwhlnKloii.  l>.  C  ,  via  W.  V.  lor  P.  T.)." 

V.  When  a  vessel  has  indicated  that  lihe  ha».  liniiihed  the  station  will  send 
to  the  venseliucb  mesi^uge^  as  she  may  have  for  her  in  the  following  order  :  — 

(a)  Oovernmen'.  hi:iini-<s  •  vix.,  t«legrami<  from  any  government  deport- 
ments to  their  b#"  tit  on  I  iiard. 

{>j)  ISusinese  concerning  the  vessel  with  which  coramunioatMB  iUO 
been  eatablitthed— via.,  talagnuna  Iiaai  ownar  to  maater. 

u  )  I  'rgcnt  iirimtediipatahaa,  Ibnitsd. 

:  I'i  l'f(  -  t  ijiutchos. 
- 1  iJi-hvr  1. -patches 

VI.  In  ttie  case  ot  the  Nantucket  Shoal  Ligbtsliip,  it  will,  immediately 
on  rcccivini;  the  vessel  a  coll,  ackiujwiedge,  and  (after  receiving  ve«»el'» 
name,  distance,  wrathvr  reiiorl  and  number  of  words  she  wi*he*  to  send) 
trannmit  the  tirxt  three  to  Newport,  and  then  tell  the  veeaal  to  go  ahead 
will)  her  mes8af;e:t 

VTT  \fti  r  r<<ceiving  these  and  sending  the  vessel  iMqr  mealiya  OO  Ala 
f.ii  III  r.  :Ih  in.hiship  will  iranmnli  to  Newport  measa^ laMtfOd ftOB 
the  oomraunicatiog  vessel  in  the  following  ordet:— 

(>i ;  Oovernment  buBine<<9. 

ill:  Urgent  private  dispatches,  limited. 

■  •■  I  Press  <l  ispiiteheif . 

(rl  Other  di!ipatche«. 

VIII.  .\  naval  wire'. -  =  1^ '.  i-tnj  h  ta'i  .nTin-  the  right  to  break  in  OO 
any  ine*fciK«-  beini;  near  u;,  ^  vi^-cl  if  avy  no  .  .itid  the  rightof  waymj 
be  given  at  uiiy  time  10  u  goveruruent  veiisiiel  or  one  ia  distress. 

1\.  When  two  OT  more  ve^m-U  desire  to  COWDIUBleate  with  n  natal 
wirele<^9-tele£T«pb  aution  at  ttie  same  time,  tha  ooa  wlmea  call  ia  flnt  ft- 
cttived  will  Iwaa  right  gl  w»,  and  the  others  will  be  told  to  wait  an>l  will 
b«  titkcn  tip  In  torn.  Veaeele  having  been  told  to  wait  must  cease  Civi  ".v 

\  III  cnev  c«mrouiiie«t-i'tii  ii  not  established  »ith  an>-  ihiji  for  win  h 
Dn-.-iaf;.  -  are  on  lile,  ilv  h  it,,!  wireli-;s  telegraph  station  wnl  notify  the 
toii->ir!ii>h  companv  from  which  the  meisageil  were  received,  giving  suffi- 
cient inforinatioo  lor  them  to  identify  tiie  teiagrania  and  notify  tha eander. 

XI.  In  order  to  obiaLo  th«  Inat  i«8olt%Siidi  aandfnt  and  laottvin^ 
npuaratus  should  be  innad  to  WMO  laogth  of  3S0  aatcaa; 

XII.  t'ntU  further  noliea  tha  apead  of  leoding  sbeold  ootamaad 

13  wnrdii  |>«r  minute. 

XIU.  li  r.i,  i  that  ii;  rae:.sagr3  rei .  ,v.:,l  a'  naval  wireless  lelegratih 
Btatiaosmuy  Irie  forwarded  lo-iliiut  (or  which  they  are  intended, and  in  order 
that  all  ships  eigomped  with wirMeMhlaiatpaph apparatus  may  racoinatoim 
wamiii|i;ii.  they  shontd  always  report  when  In  signalling  dialaaoe  of  a 
naval  wirele»a  li  '.i-j.'iaph  stfttion. 

XIV.  The  service  Ixin,.;  witliout  charge  at  prewnt,  the  (io-.tTmiuia 
aoceptA  no  responsibility  lor  the  rece)>tiii»  or  tiani-mission  of  measa^jca 
from  or  for  passin-  vesiels.  Kvery  effort  will  be  made  to  transmit  all 
messages  without  error  and  as  expeditiously  as  poesibls.  It  miist  be 
remembarMl  that  anora  aita  net  wnaamaann  in  atdinar- " 
eable  messages,  so  tliat  daa  aDoinnioa  ibooid  be  nmde. 

XV.  1«  onk-1  that  the  service  may  Us  made  as  good  and  as  asefnl  as 
pomnble,  it  m  renm-sted  that  complaints  should  be  promptly  reported  lo  the 
Itureau  of  K  nii[o  ;i  nl  *ot>n  afl  poriinible  after  Uie  eause  therefor,  giving 
lUte.  hour  and  ■"ih.  r  di  luil*.  Ui  unablr  llie  Bureau  to  investigate  the  eaM. 

.\V1  Iuk<iiiiHU</u  iej;»rdir>»i  iJm  Nnval 'AU'elesi.Velegra^  servioe  wiU 
ba  pol>Ueb«d  in  ■  Nottet!*  W  Mariners." 
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HETEB8. 


PBIOE  PER  UNIT. 

iia»U  flgt.  (1)  Intlluu  tint  bonr,  (!) 
lint  two  hoar*.  Ac. 


Power, 


TUIFFtTtltM. 
W. 

i    iDdlnUai  IlM 
of  <hAfiiin. 


!     l*rtvMa.      I  TnuM. 


Jknm,  Reason, 
BmUmA  O.K. 

Iron,  Hookbam, 
Thoiiuua 

EouUun.  T.  U 
Elec.Co.  ;Hclull- 
inr  prapayraeot 

Ilookbam  ... 


Itoiisou. 


r«ci->l 


r  ui 

£2; 


B.T.H.k  ItcMoii 
electrolytic 

"Fen-anti  . 


FemuitL  Uouk- 
luuu  k  ThomBon 

RT.U..  Uovkbam 
nrul  KeaHon 


M O-w-     2d.  to  Id 

M.  abopg  luid 

td.  privite 
»i<l.  or  £7  lOa. 
■Mr  kir.  per  un. 
ftl'7jd.  p.  unit 

4d.*"— IJd. 


7d."'— 2d. 

ed.c— 3d. 

7d."'— 2id. 
4<i. 

4Jd.  to  3d. 

Frae-wim), 
7d<i)-ld. 
:>L  np     X>\<iii  00. 

f'MU  3*»t^l  to 

An^aii  In* <•  diMi 

5ld.— 2d. 


IM  iLr.  i}4i. 

tiefond 
iWH.!".  Id. 

lid."Lid. 


Tbonuon,  Arou  5IU.— 2d.  2d.  &  Id. 
and  Hookbam 

t  orninU,  Um-  4d."'— IW.  2d<"-lid. 
tian  amllteajon 

Arou.  HiDmnon         4d.  2  Jd. 

niulScbuckert 


6d.'i'-ld. 
3d. 

2d.toUd 


tid.,  td.  bf 
twMoSa.iD. 

*  4  p.D. 

Ud.tojd. 


2d. 

l-36d. 


W. 


Hopkinsoti  2/4 
system 

3/0 


W.  &  D. 
W. 

w. 


J»»  4iaiirotk» 
„  S  Aul 


Co. 
L.A. 
Co. 

L.A. 


s< 
Hula 


IJd.  to 
Id. 


2/Ci« 
2/10 

i  2/6  Co, 


W.  &  D.  3/0  & 

I  4/0 


W. 


IR 


ISSTiT 


3<.,1 

2/2 


W.&D.  2/4 
net 

None  2/7 


Co. 
LA. 

L.A. 

Variout 

Cos. 


Co. 
3/6  I  Co. 
L.A. 
l.A. 


64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 


REMARKS. 


No  eoiinniBtwra.  Natural  draught.  Uand  Oring  Dtipllcvt*  itnm 
drinii  (md  piimpa.  I>upllcat«  ptp»i.  MoUin  on  hire,  tie*  wUxtf 
by  ConionitlOD. 

UiMnpcott.  a.ftUluabm.  N«r  dna^t.  B  A  W.  chBin  ffrmt*  AndTloani  atrkvim. 
■Ml  B)ak«  •tMMB  fMd  pamM  cxbAwUnc  tuu>  f««l-WKLer  thttftt«r.    "npf  itiialwi  ll 


J  iKirtlun  of  Hui«xt.<U 


■      i  hii.  L 


Nf«rl7  all  pcmr.   l.At.1  t.;ti.r  !.>  p»t  c<«t-  f«i  fM«r»Unc  Ma>il.  v^ti^ 

ptunlM  And  Uic-lorv         (rr«  oinatf.  Ar-    ISO.W.  UmniWKj  loaj, 

Siliinl  4i«i«li>  lot  InllFr..    Eintiv  fan  br  D.**. 

t-cairt*.  Cmio.  IImI  (omI  t«idi«  And  in  t-ri'tr.    I*r«t<-uy  tbikA 
Hotettoahln  porohaw.  TMtiS  CMvvimtuc  hc  » 

okt.a'*lt]r  ic  hit.  I. 

I'MWrrhuuiv  at  HI.  I'L't«rt.  Tractloii  (M>nc*te  Im  Hamacat«.  Ac  )  60  can. 
VI  ulln  track.  Uand  ttoklnc  Piiiap  own  water.  l>up.  Blake^KnuclM 
(#p<l  puiupt.    <  lay-^ruw  «cafi.   Nat  draucbt. 

-UO-tubo  ocKii.  InJncoil  draoght.   liavldtMO  (ad.    Ilaod  ituklnc  T»n 
waUr.  Two  Wdr,       tl»c.-drlv«o  and  ono  "  SnilUi  VaUa  "  te«il  1 
OiH  foail  wat«r  htatrr.   One  Owyono  rtrculatliig  piimp. 

'i.'>«.lii1i«  ccotioiiilwr.  Kal  draiutit.  El*c.  (e«d  uamm  and  lojactor  il  li 
diipUcatr.  Oir  nppllad  to  the  MtddJvtoii  EJ«c.  Trae.  Co.  Hick-Bu^ 
givavoa  tupcrli'a  Band  ftokg.   Mnton uii  Uln  at  ly.  per  an. an citt. 


McUlraa  dual  dettmotof.  Economlier,  rtrvr  water.  Batlarr  dav.^^ 
Jur  llghlhic.   Motuta  00  hira.  —~»rjr  h«,.»». 

3»<.pip«  CfMB  «w>n  r.  Natural  draaithL  B.  aoil  W.  atokera.  <-mv* 
auppliud  Ui  TyneaWa  Trarawaja  Co.  and  to  Diirhato  C>unly  FJectnai 
I'ouir  DIatrlliuUiiii  Co.    Prov  drJar  Kraolod  In  1002  for  Xewbnm. 

!<tro<.'t  lUilitiiig  aod  llyliUng  nl  Municipal  buUdicffa  only  at  nraatal 
TwoOrwn  vocwia,  .>at  dranghc  Vlcara  atokrra.  Steam  and  «1m  (aad 
piimpa.  M.«  V.  hicb  tUt  inotor^lrtTen  rtil.  piinipa  furdrcwatarloooail, 

190  lube  Lowcock  eooBomlaer.  Natural  and  (orcol  draiisht.  Uiuleifai' 
atukrn.  I'ur  conneciluDs,  we  alao  Table  I.  "  •■««r™ 

%  and  13i>'tub« Green  econ  ra.   Nat- draoght    Hand  atnklnc  Tvoaia 
Uuna.  WurtlilDKtoii  *  W«4r  feed  pniuiia.  2  Berr>inati  (ewl-water  hr«m 
Power  alau2d.  lat  5O0  tioltn  per  ijr.;  IJd.inl  eOB  ;  after 
strce*  lifbtlng  by  !,'>  ampere  area  (ram  rectinera.     Two  2^.tabe  Graaa 
ecoiKHiilaera.  Nat.  draughL  VIcan  atokan.  Steani-ilrtTeu  CaraaraB. 
Weir  and  i.iic  Tangra  (ced  jinnipa.    11  &  W.  aiiparheaUra. ' 
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Himkfaani  and 
Kaaaon  rUctrolytic 

Hook  ham, Kerraali, 
Ra>ilan,  KrainB,  A 

H.< .  t  o, 

rio^ikham, 

Fcrniiiti 

Aroit,  nookham. 
Th  niiaaa,  \'alcaa 
an;l  Wright 
BnoVlian,  Thou, 
aoo,  jrerraiiU. 
WtaUaikoaua 
><,„khafn,  Thnrn. 
"  nnd  Waat- 
■  *c 

and 


IJd. 


Id. 


2<Lkiul 

alMingacale 

IJd.-ld. 

6d.'''— 2d. 

4Ad.  ii  4d.  4d.&ld 


7d."'— 2d. 
and  ri{(l. 
4id. 

3Jd.  or  la  per 
Vcp  and  IJd. 
par  nnlt 

7d."'— 3d. 

&  6d. 
7d.(')_2Jd. 


2id. 
2d.<«-ld 
2d.tol'd. 

•Jd. 
4|d."'-l}d- 


1 

3/0 

Wigan 
Coqi'ii. 

78 

lid. 

... 

2/11 

Co. 

79 

2d. 

1/9 

Co. 

80 

lid. 

Time 
switch 
D. 

.1/2 
3/8 

L.A. 
Co. 

81 
82 

W. 

4/2 

Co. 

83 

2d.— Id. 

5% 
diAcoiitit 
W. 

.14 

210k 
2/10 

Co. 
L.A. 

84 
85 

I'd. 

D. 

2/9  t<i 
5/0 

L.A. 

86 

2<1.  to 
Ud. 

W.  A 
Flat  Rate 
W.  iV  D. 

crut-  on 
mokOT  ■rruaH* 

3/9 

2/3 

Co. 
L..\. 

87 
88 

2/7 

L.A. 

89 
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IM.tnlw  Oreen  com     l)iipllcat«  f««l  arraiw«nianl>  v.i 
lla.,d  .loklna.   I'.mip  and  lni«ton.   Supply  .,f  currini  wJS 
Corporation  Trama-aja  In  Pciuberton.  "la-i 

1 92-tube  Green  econ.  Natural  draught.  Hand  stoking. 
Motor  and  steam  pumpa  and  injectors.    \Vell  water! 

Two  r«  tuba  ec>ini>inUera.  Vicaraatokara.  Two  s-Umiw  n«vi»..rvi  Trf.^ 
(eeJ  puinpa  with  K.C.C.  motoia.  Towii  » at«r.  Batt«?L  jlj  |« 
tramway  aupply.  "•^ 

niut  deatruitor.  B.  &  W.  iuperbeal<n.  9«-tiibc(irr«n  ecooonilaar  Kamr^ 
<lraa«lit.  Han<lflrln(t.  jKlor  and  atcam  fe«d  pmSii  pf!5f  JL*,??^ 
Council    Motora  .*  hire.  ' 

4J<0.tube  econonilier*.  Naturil  draoglit.  Haad  aloklUE  Wmtr  anJ 
Worthliiftijn  p«mpi  and  Injectura.  Town  and  own  w.t^  a!- 
wiring.  -»H!T.  rree 

Noocona.  Nat.  draught.  Hand  atokiiig.  Blakat  Kimwloa  f««d  » 
liijec  a.  Town  water,  ma  wiring  .>(  Uing  hoor  lanipa.  %o;?jfo?,^TS5 
at  m  ■  U-Jd.   .No  Uama,  but  aupplled  tot  comWolSl  aUtSS^iS^cirt 

M.l'hall  -n.eaur.  Own  IM  luU.  «nn.    Natural  drauebl  U,^a 
<>,.<•  W.lr  .wain  i.iimp.  one  Mather  *  I'Uli  elrrt..drr»»ii  „u„„  52 
wlriuH  under  con»idiratl«n.  pump.  Free 

Town  or  river  water,  t  £IO-t«li«  (Irvan  e«in.  Proctor  ft  Banni. 
Nat.dr'ghL  ■imol  .drir.and  lat«aM.(eed.Mmpaandlni^t  -oir^^^J 
ga...,  brt.  llghtg  and  trart'n.    M.A.jra  on  fdla.    HI.;  pireL;?  bT  ol^ 

TwoOiaen  eoonomtaeT>.  Naturaldraught.  Ifandaloklnir  Two  w»Mk.M 
Ion  compound  vertical  Jl  I  W.lr  (aed  punipa  Dapllcata  V«~«^^? 
No  (ree  wlri»K<  ^c.  •wa  pipes 

So  ecoiia.  ProcUir  atukaaa  on  tw.i  b..llen.  One  WorUiln»t™.  «... 
Weir  punp  Eihanat  atra>»,  (...1  water  heater  andXjli- ^  ?JS 
water.   Indacefl  drought.   SUtlon  partially  oondaoahig 

Wlo  iulie  e<-.in.  I.attc».ajid  2  II.  A  W.  bollara  hand  Bre»l  -  B  A  w  .t«._^  _ 
Bred.  WiU..n  HarUKll  blower.  Twu  flywheel  ty»  mninj  ■KSf^r 
jeclora.  One  a  throw  pump.   Mftora,  Jtc.  on  hire.  «■ 

Four  ar««tt  roniumlaera,  aocli  ulUi  100  tabaa.   Blectrlc  r«i..i  

Ui«l«kln».>n  atokem.  Stw  atatloo  at  work  MumUunaJ^"^ 
c.jDtlnuoaa  cutTont  motora.   Motora  un  hire.        •^"""ra  arteeo  by 

£^^.tnbeOr««n  ocou  a.  Mehlnira  A  Croaathwalt*  fori'ed  dranulit  n., 
nrlng.  S  Worthlugt-m  and  moU>i  driven  3  Ultow  vaiijLl.I  "5t,^v.  ,* 
pampa.  AlleraM  iraon  vrparatedri  ulta.  Noatret  l  I  i'k.  MotoiVool 

SuMurbeaC  TN    Natural  dramhi.    llan.1  .uAIok.    Two  Weir  f«««|., 
Pree  wltiwf  bj  to.   MuloTi  un  hire.  ' 
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THE  FISHER-STREET  SUB-STATION  OF  THE  METROPOLITAN  ELECTRIC  SUPPLY  CO. 


The  Metropolitan  Klectric  Supply  Co.  have  built  a  motor- 
generator  iub  station  in  Fisher-street  (Southampton  row),  thu 
pnMent  capacity  of  which  in  3,000k«r.,  and  whoae  ultimate 
capacity  will  hi-  Ti.OOOkw.  This  sub-station  toke»  the  place  of 
the  .Sardinia-street  generating  station,  and  tho  1,000  volt 
network  fed  from  this  station  is  gradually  being  converto<l 
to  a  2xlOO-volt,  threo-wire,  continuous  current  network,  and 
rliangod  ovor  to  the  now  substation.  Tower  is  supplied  from 
the  comjiany's  Willesden  gonorating  station  at  10,(KiO  volt« 
two-phase  and  60--  per  sec.  freipiency,  and  is  cmployivl  at 
this  prewiurc  to  drive  the  synchronou"  motors  of  .'lOOkw.  motor 
generators.  These  machines  aro  built  on  stanilanl  lines,  but 
the  arrangenuint  of  the  buiMing  and,  more  especially,  the 
design  of  the  Hwitch  gear  jiresent  many  |ioints  of  <:onKid(>rable 
interest  and  some  novelty. 

Before  describing  the  sulf-slnlion  itself,  however,  it  will  not 


the  London  County  Council's  new  thoroughfare.  Kingsway. 
Another  sub  station,  which  is  greatly  added  to.  at  Tower-street, 
supplies  the  more  southern  portion  of  the  Company's  area 
(including  the  district  fonuerly  supplied  fmm  the  Whitehall- 
court  station),  its  proicnt  capacity  Iteing  2,.'360kw. 

In  ad<lition  to  these  two  motor  generator  sub  latations  the  com 
puny  {MMspsKes  several  other  sub  st  itioni  from  which  alternating 
current  is  distribuiod  on  tfi<i  2  x  100  volts  three-wire  system  : 
Marylebono  Passage  sub-station,  which  receives  current  al 
1,000  volts  from  liathbone  place ;  Brook  Mews  (Lancaster 
(!at«),  which  receives  current  at  1.000  volt.s  from  Amherley- 
road;  and  Norfolk-crosrunt  mows  i  Edg  ware-road)  which  is 
su|<pliod  partly  from  Ambork-y-road  al  l,0O()  volts  ami  partly 
from  Willesden  at  I0,<t00  volt.s  two-phase.  In  addition  to 
thc^e,  a  large  sub  station  and  stores  is  being  built  at  .Moscow- 
road,  Itayswater. 


THE  nrmorauTAii  electric  suptit  compart  ltd 


11  lit.  •  r.  VI  • 


1  i-J  i  I 


Flo,  1.    M\r  HiiowiNo  PiiHiTioN  or  SttTloxs,  Kcii-8Ttri»Ni>  am-  K.H.T.  Maikm. 


be  out  of  place  to  give  a  sketch  of  the  general  scheme  of  which  i 
it  forms  a  psrt.  The  supply  area  of  the  Motronolitan  Klectric  j 
Supply  Co.  is  shown  in  the  map,  Fig.  I.  I'litit  tiie  your  ls9'J 
it  was  fell  from  five  generating  .stations  at  .Manchester- sipiare, 
Aml>erley-road,  .Sardinia-street,  K'athboue-placo  and  Whitehall- 
court.  For  the  tirst  four,  a  single  phase  system  at  I,0O0  volt« 
was  adopted,  tninsformers  being  placed  to  some  extent  on 
consimiei^'  premi»es  ;  the  Whitehall  court  station  supplied  a 
small  district  around  it  with  cimtirnious  current.  .\s  soon  as 
the  new  workti  at  Willesden  were  startcil,  with  an  initial 
capacity  of  i,'>UOkw.,*  the  Manchester-square,  Amberlcy-roail 
And  liathbone  plitce  stations  were  gradually  pnrtially  transformed 
into  sub-stations,  the  tiist  stop  being  the  replacement  uf  the 
alternators  by  stationary  transformcn  r(<luciiig  the  ]>rossuro 
from  10,000  volt«  to  1,000  volts  so  that  the  supply  could  be 
continued  in  the  first  place  through  the  old  mains.  A  new 
2  X  100  volts  cuntinuous-cuncnt  threo-wiru  network  is,  as  wo 
have  already  said,  replacing  the  oM  Kinglc-phaso  mains,  and 
motor-generators  arc  taking  the  place-  of  the  transformer. 
In  view  of  the  transfer  <>f  the  .Manches'er  .s<|uareand  llnthbone- 
placc  stations  to  the  Marylolwne  BorouKh  Council  as  coon  as 
the  Council's  new  stulion  is  complcicJ,  the  total  conversion  of 
thcec  into  .s.ib-stations  has  not  been  pi-occoleil  with.  This  will 
leave  the  Amborley-road  station  the  only  generating  station  in 
addition  to  the  Willesden  works;  the  small  continuous  current 
stution  in  WbitehalUcourt  is  now  only  used  an  a  switching 
station.  The  new  Fisher-street  sub  station  is  on  the  north  side 
of  High  Holborn,  almost  opposite  the  .Sai-dinia  strect  station  on 
the  south  side,  which  will  be  swept  away  to  make  room  for 

*  A  datailed  dencription  o(  tiiix  ststion  will  be  found  In  Tlw  t'.Uflrifiitn, 
Vol.  .\UY..pp  (191  and73.H. 


I     The  following  is  a  Table  showing  the  present  generator 
I  transformer,  motor  generator  and  battepV  capacities  of  tlie 
vnrious  stations  and  sub  stations  : — 

SllTlOXK. 

H'i//>-«'<n.    Two-|jhiuic  Ki^oeratorg.  13,.'iO0kw. 
'  Ambfrley-road — SinKlr-pl'iu*  ReneralOM.  ^..^OOkw. 
Transfonnera,  10,000:  1.01)0  volU,  'i.lOOVw. 
M'xnduUtr  t'iHiire    Sinjile-phascgcocratori',  TOOkw.  :  continuous  vum-nl 
Kener»l:>r«,  I.IOOkw. 
Transfoniierx,  10,000:  1,000  volW,  3.<V00kw. 

Motor  pcnerators,  1.000  volts  altcrnallng  :  ^Ob  volts  oootinuoQi, 

Battery,  -ilOkw.  at  3  hour  rate. 
Iliillihtine  pliice. — CoiiVinuom  <!irr»tit  genvralors,  H'J.'jkw. 
TraDsrornierH.  lO.OlX)   1  000  volt*.  UOOkw. 

Motor Kenerators,  1000  volts  altomstiiiK  :  SCO  volte  eonlinaouf, 
IJOkw. 

UAttery.  UOkw.  at  3  hour  rale  dischtTRe. 
n'bit'hall-court. — ContiDuous-current  gcnt-rmtors,  'J.<<Okw.  (standby.) 
.S'ln/iiiJo  a(rr>r.— Single-phue  generators,  .'l-V)kw. :  continuoos-camnt 
Rdiieratore,  'ifllOkw. 
Motor -generator,  continuous-current  :  alt«rn:\tinR.carrent,  'iOOkw. 
Hstterj,  3'iOkw.  at  "J  hour  rate  diwharRc. 

Srii-STATtoxs 

Auhfrilrt'^r,— Motor-generator:.  lO.'KM)  voltn  alternatinR  :  'JOO  volll  cjn- 
linuous.  S.OOOkw. 
Batti:ry  'ilOkw,  iil  ;<  hour  rate, 
/'itirrr-x/rri-r.— Motor-generatorii,  10,000  voll(  alternating  :  'JOO  volts  enn. 
tinuouB.  l,O00k«r. ;  1,000  volts  alternating  :  -200  volts  continurxis. 
l,-'>l>Okw. 

Tran*tom>er»,  10.000;  1,000  vollf.  -.'.iOOkw. 
Dattery,  3'20kw.  at  'i  hour  rate  discharge. 
.V,.rro/*..'i-.f<'irnr-n«fii-ii.-  Transformers,   lO.lXK) :  1,000  vnlls,    ^lOtlkw. ; 

1.000  :  200  vol Ux,  l,400kw. 
Ur'K^iufnt  — TranstormerB,  1,000  ;  «)0  volK,  T'.Mlkw. 
.l/(iry{>'bani--|Niii«f|ir.— Tranaronner<>,  1 ,000 : -200 tolls.  l.OflOkw. 

P 
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From  the  first  {Mit  of  this  Table,  it  is  seen  tliAt  the 
Metropolitan  Electric  Sappljr  Co.  hu  a  generator  capacity  of 
•J?.000kw.,  i>r,  takinjr  into  arrnunt  the  ovprlonrl  oiipacit'/  of  tho 


boon  iutMi|;«l  fw  the  complate  aquipntnt.  Two  or,  in 
caiM,ll»n  machines  art  therafore  alloUied  toeaeh  ' 


r 


i".>n  I'l  IN  ni-  Srn-STATins, 

,:;oiicrators  uikI  the  <'.i|wcity  oi  the  biiUories,  it  can  mpply 
■-■It.OOukw.  01  JTO.iKXJ  -  c.i>.  lamps  as  a  raaxiinura.  The  total 
connections  to  ihc  laaiiis  up  to  December  3Ut  last  aggrentcd 
27,OO0kw.,  or  the  e<iuivalent  .)f  000,000  eight  c.p.  lamp*.  The 
motor  load  is  small,  and  the  load  factor  is  about  21  p«r  omi. 

The  maximum  load  on  the  combined  system  last  year  was  in 
the  neigh  iKnii  hoo.!  of  14,600kw.  The  company  's  undertaking 
I*  by  far  the  largest  of  tb«  ihirty-thrco  electricity  timlertakings 
Biipplying  Inner  Iioadon*  and  at  pres. m  i-  <ovcis  ili.  widest 
urea.   When  the  Marylebone 

Kg.  li  is  transferred,  the  tenitorv  will  Iw  ,on 
nderably  reduced,  but  tho  company  « il'l  ,tilj  lul^  f)ne 
of  the  lar^'eKt  outputs  in  the  metropolis. 

The  map  shows  Iho  rout*  of  the  K.H.I',  main-^ 
supplying  10,000  volt.s  two  pliaso  rtirient  from  the 
Willesden  works.  ]t  is  .^oen  that  the  Fidier-street 
substation  ih  siipptie.!  by  four  |>aira  of  concentric 
cables  from  two  ditrerent  sidc^.  These  arc  O-.Ttsq.in. 
■n\d  0  011  sq.  in.  lead-covered  concentric  cables,  one 
cable  foi  each  of  the  j.liaso  :  the  larger  cables  come 
by  the  more  direct  route.    'I'iie  cables  viren  supplied 

^  I*"^^*  Insulated  &  Helsby  Cable  Co.,  and  an- 
all  laid  solid  in  iron  dncU.  They  were  partly  lai.l 
by  the  contracton  and  iwrtly  by  the  Supply  Com 
pwiy.  The  method  of  laying  was  fully  de8cril>ed  in 
*?  ^  Willesdso  woria  ^  the  Metro- 
potHn  Bectric  Supply  Co.* 

Ibeeableson  entorin>i;  the  sub  .st.ition  jms.s  tlirum;li 
BUm  line  switches,  which  connect  them  to  the  1ms 
Menons,  one  wciImi,  for  each  cable.  Kacli  inner 
condnetor  has  hs  m  [.aralc  oil  break  switch,  but  each 
pair  of  mner  coniliMor.=i  are  controlled  by  the  same 
u  ^"  outcr"con<luctor8 
of  each  j,air  of  ciible.s  are  joine^l  together  arid  have 
one  switch  which  in  interlocked  in  such  a  way  that 
It  miMt  be  <  IommI  before  the  inner  switches  can  be 
closed,  and  then  cannot  be  opened  until  the  inner 
switches  have  been  opened.  The  onters  are  all 
earthed  at  \yiUesden;  at  Fi•he^Btrc<.|  the  out«i 
switches  are  left  on  to  the  Imn  bar.  all  .wit<bi„.. 
BMQgdoM on  the  inner*. 

y  **  present  six  ftOOkw,  mol^n  geiiei.itors  receiving 
«m«nt  Areetiy  at  10,000  volts  but  the  ultimate  capacitv  nf 
the  statioo  is  10  mot4>r  generators,  and  >Jie  switch  gear  has 
•       fit.  '  ~ 


 ,  — ....  WW  — «w-w  »» "bns (cetiou. 

HcctioD  sifitehee  are  provided  between  adjacent  sections  eo 
that  the  sections  can  be  joinefl  up  together. 
Ity  this  arrnngi  nieitt  the  nsitti  isolating  pings 

are  dis]»ense<i  v^  itli. 

The  arran;,'eme)ir  of  tlis  sub<StetlOII  iSSSen 
in  Figs.  and  t .  The  motor-generstors  arc 
(lisposcil  ;is  shown  in  Fii;.  2,  .uhi  arc  ovcrliMjke.l 
by  the  LT'llei y  fiom  which  the  main  switches 
(both  higl;  .md  low  tension)  are  worked, 
and  on  which  arc  all  the  necessary  instni 
maota  and  regulating  eear.  Below  the 
gallery,  on  the  floor  level,  is  the  low-tension 
feeder  boani,  and  below  this  vpin,  in  the 
bawnentk  eie  the  £.H.T.  oil  awibsbee.  The 
feeder  atUee  eater  these  direcihr,  bat  the 
bits  bar  amngMMBt  diffen  mm  asml 
praelioe.  rnstead  of  "bos  bars  ordinary  eon- 
centric  cables  are  used,  and  at  each  K.H.T. 
feeder  or  motor  generatoi'  switeh  there  is  a 
junction  box  from  which  the  c,il)lc  is  TM  ofl' 
into  the  switch.  This  is  clearly  seen  in 
Fi^'.  .').  In  this  figure,  the  cell-  containinf; 
the  oil  switches  are  seen  on  the  left  with 
the  junction  boxes  above  them.  Where  the 
concentric  cable  'bus  bars  cross  over  the 
iMissages  to  the  other  ^rts  of  the  basement 
nctwcen  the  foundations  of  the  motor- 
^.^oucrators  they  are  carried  in  Qui,  trau^ia, 
OS  seen  in  the  illustratioa.  The  awitohea  for  the  outers  with 
discs  which  interlock  with  the  levers  vwikhig  the  twildie^  are 
also  shown.   On  the  right  arc  the  L.T.  feeders. 


Fin.  3. 


ST>T10X. 


Fig.  1  and  Fig.  6  show  clearly  the  general  arrangement  of 
•he  switch}K>anl  gallery,  and  Fift  7  is  a  closer  view  of  some  of 
the  panels  on  the  oailay.  The  four  ptnels  eontroUing  the 
line  Bwitehes  of  l£e  KH.T.  mains  ara  plaeed  hehnr  tbr 
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>t4tinviiy  U}  titu  ^ullviy,  uh  skvu  in  Fi^.  t.  Thu  litviuliuij,  in  three  nitithwU  of  Ktarlitig  the  niuchiiius,  which,  it  will  bu 

the  ljii«i'iuent  bfllow,  ure  worked  directly  by  luvurs  iu  f ixint  of  iimnemburt'd,  uru  nynchrououa  motor-generators.    The  finst 

the  iKtnel^.    <  in  tiio  exti-emc  left  of  the  gallery  is  the  first  method  is  to  vtart  the  D.C.  aide  u  u  motor  direct  uH'  the  Il.C. 

niotor-getif  rutor  panel,  and,  :ih  seen  in  Fig.  4.  this  is  rv|)eat«d  'bus  bars  in  the  usual  way.    This  is  simple,  and  as  there  is  a 

:il  intervals  along  the  gallery,  each  of  theiw  imnuls  cuntrotling  hatteiy  it  is  always  available,  but  it  has  the  disadvantage  ttial 

one  of  the  motur-gencraturs.  Two  of  these  are  seen  to  the  left  a  large  current  is  taken.    Tci  obviate  this,  Mr.  J.  S,  Hightield, 


¥u:  4.— LoMimnrsAi.  Swtiox.  siiownca  0«ixkrv  K»iT<'niHUiu<«.  asi>  BtiKiiENT. 

H  H  H.  K.II.T.  l.iiM  PuwU   linltrrv  —y  I  I.  OMMntor  Pu«l<.    K.  Molar  Siati  Inf  Paiwl.    L .  BUiumr  Mid  Ba<»t<T  PmwI.   M.  VolliD«t«r  Pmi«I. 
L.  T.  Ftnltr  BoarH.—^  fk  A.  ^^•mmlmVKB^^%.   C C  C.  Prcd«  PkiwlK.   O,  iUliu>c«r  >nd  Bao«t«r  Paixl.   F.  Coniwrtor  Panol. 


of  Fig.  7  and  several  on  Fig.  The  middle  of  the  thi-ee  handler 
on  the  gallery  floor  in  front  of  the  panel  connects  the  E.H.T. 
motor  of  the  nuwhine  to  the  'bu.4  bar.  On  cither  side  of  this 
handle  arc  two  handles  for  the  main  4-  and  -  D.C  switches, 
which  connect  the  generator  part  of  the  machine  to  the  1  >.("".  bars 
l»olow  the  gallery.  On  the  front  of  the  pillar  switthcs  is  fixo<l 
a  tlireo  pole  switch 
for  counectiitg  the 
D.C.  side  of  the 
machine  to  the 
starting  panel, 
which  will  l>e  re- 
ferred to  again  pre- 
sently. On  the  pil- 
lar switch  there  is 
also  a  plug  to  ac- 
tuate the  tripuirig 
coil  of  the  K.II.T. 
••witch.  On  the  gal- 
lery floor  just  l>e- 
hin<l  the  pillar 
switches  are  two 
rliuostots,  one  for 
the  moUir  held  and 
(he  other  one  for 
I  lie  generator  field. 
i\)x>vc,  on  the  panel 
lUielf,  are  the  lield 
switches,  ami  a  lime 
limit  relay  on  the 
AC  siile,  then  thu 
two  field  ammeters, 

a  voltmeter  for  the  E.H.T.  aide  with  an  animoter<  un  each 
phase  fixed  on  either  side  of  it,  and  above  all  an  ammeter  and 
t  voltmeter  (with  illuminated  dials)  for  the  generator  side 
of  the  machine.  Thctic  are  all  clearly  seen  on  the  left-hand 
panel  shown  in  Fig.  7,  in  the  onler  named  from  lM)ttom  to  top. 

Next  to  the  left  (Fig.  4Ji  is  the  sUrting  panel,  which  is  not 
seen  in  Fig.  7,  but  is  visible  to  the  extreme  left  in  Fig.  0. 
Thi«  panel  8«rvo«  fur  starting  nil  the  machines.    There  are 


the  Metropolitan  Klectric  ^Supply  Co.'a  engineer-in-chief,  has 
deviseil  a  method  in  which  a  "  depressor  "  is  employed.  This 
is  practically  an  inverted  booster, — that  i.i  to  say,  it  atlds  an 
opposing  K.M.F.  to  the  "bus  bar  j>ressure.  The  motor  driving 
this  depre-sRor  is  first  st,irte>l  in  the  onlinary  way,  and  the 
field  of  the  depressor  itself  is  excited  from  the  'Ima  bars  until 

the  voltage  of  its 
armature  is  equal 
to  the  D.C.  bus 
bar  volts.  It  is 
then  switched  in 
between  the  D.C. 
[lart  of  the  main 
motor  -  generator 
mid  the  'bus  l)ars, 
and  the  field  re- 
duced until  the 
depressor  volts  are 
zero  and  the  main 
generator  volt*  arc 
equal  to  the  bus 
bars  volts.  Then 
the  motor-genera- 
tor is  switched  in 
in  the  ordinary 
way.  The  depres 
.■ior  iu  a  15.T.  H. 
lUO  •  ampere  250 
s  olt  <lynamu  driven 
by  a  partially-en- 
closed l.'^iO  il.f. 
motor  at  6.'iO  revs. 

The  third  method  of  starting  is  by  nidins  of  an  induction 
motor,  which  is  connected  by  means  of  a  pilLir  switch  in  front 
of  the  starting  i»nel  to  the  K.H.T.  mains,  there  being  a  rhco- 
nVxl  in  the  rotor  circuit  of  tlie  motor.  Tiiis  motor  drives  a 
lOOkw.  D.C.  generator,  which  is  connected  to  the  D.C.  side 
of  the  main  motor-generator  to  be  starte<l. 

There  are  three  booster  and  balancer  panels  ;  for  three  com- 
bined iHMster-Uihuicer  sets  will  l>e  put  down  when  the  nub- 


K.  H.T.  'Ul  rt  IlAIIfl,  SwjTl  HEK  ANli  L  T.   I  ci  l  t  iiS  IN  THE  U.Uii:U£}iT. 
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liUtiim  in  fully  f<|ui|i|Hj(l.  At  prcauni  llioru  is  only  one  (Ki-j.  10). 
Tliuau  nutchinuR  uru  not  automatic  reversible  boosters,  but  have 
oixlinary  boiwtor,  the  tielils  of  which  tan  be  rever>o<l  so  as  to 
IkxmI  up  or  down.  <  >nu  of  theiw  uanols  is  titte<l  with  a  rocunling 
unimeter  connei'te^l  to  ri!4-onl  tne  oul-of-balnneo  current  m\> 


cabloi.  The  \>*inn\  is  ilividcd  into  |HRiitivu  und  negative  Imlve-i 
by  u  shelf  running  the  whole  length,  the  upper  part  buing  fur 
the  positive  and  the  lower  for  the  nejiativc  [tola.  The  feodciij 
ttre divided  amun((  three  sections  with  scpur.ite  'bu-s  \iarti,  which 
uuii  be  interconnected,  and  each  section  has  duplicate  'bus  lurs, 


Via.  *i.    (lKaK«\i.  Vltw  01'  SniTS'irin.iii'  (t.ti.i.Fin. 


plied  to  the  network.     The  volt  meter  pan«  l  ni:irke<l  M  in 
Fi{;.  4  is  connectc<I  to  the  I..T.  fee<ler  'bus  bars  below  tliu  j^llorv 
which  are  divided  into  throe  sections  that  can  lie  niaintained 
at  diHcrcnt  pressures,  if  desired. 
The  feotlor  ()anels  below  the  gallery  are  shown  in  Fig.  8. 


one  liar  on  either  side  of  the  feeler  fiisei,  «u  I  hat  the  feeders 
can  be  plugged  on  to  cither  bar.  The  feeders  nre  connei  ted  to 
the  bars  s'raight  thiough  fu'ies  without  switches.  The -switches 
to  connect  each  part  of  the  'bus  liar  with  the  I..T.  motor- 
generator  bars  have  tripping  coils  for  excess  current. 


l  lO-  7.  — VlK«   lltiiM  .  NK   Km.  ii»   HIK  S»ll<  Illii'.kUC'  (i.\U.I.LlV. 


They  acvommodutv  HO  feeder^,  some  of  which  arc  10  and 
0-5  wj.  in.  tuncenlric  cables  feoliiig  the  outers  of  the  three 
wire  Kysteni  und  others  O  l  :in'l  O.i^       in.  triple  inm  i  iitrii: 


At  the  fai  end  of  this  bixird  there  is  the  uhiwI  local  lighting 
IMUel,  .tiid  an  emergency  boaitl  is  provideii,  distinct  ftxtm  tlio 
i>tlier  liiiiinl,  tin;  function  of  which  Is  Ui  su]iply  iluplii-itv 
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nmiiis  to  any  of  the  larger  roiismiiors  of  the  company,  so 
thitt,  ill  tliL-  event  uf  the  main  supply  failing,  there  will  lie  tliix 
(liiplii'att-  supply  to  full  back  ii])ou.  Tttix  liouril  uccuniiiiiMlat^is 
15  cunceiitru-  fixjdcre,  some  nf  wiiicli  are  of  U'5  ft<|.  in.  Nectiun 
and  some  of  1  h|.  in.  section.  The  lioard  i.s  connected  direct 
to  the  Italtery  anil  also  to  l}ie  main  hiiii  Uars,  so  that  it  eun  be 
fed  from  either  side. 


hein;;  taken  >if  the  inituUtion  for  tlie  !>|i«M:i:d  lii^h  tension 
iiiachiue. 

The  rututing  portion  in  composed  of  a  ^stixing  cast  iron  spider, 
carry iiig  a  laniinatoil  ling,  in  which  spuccs  are  left  nidiuHy  for 
ventilation.  The  outside  of  the  laniinatcil  ring  is  dove  tailed 
to  receive  the  jwle.s,  which  arc  kcyoti  to  it  and  aic  conijiose*! 
of  iron  laminations.  Special  attention  has  been  |>iiid  to  the 
sba|>e  of  tlic  [lolar  extension,  to  have  as  niucli  a.s  possible  a 
sinuiioidal  wave  shape.  I'ampiug  rings  ari'  not  provided,  but 
the  field  coils  are  supported  in  spools  wit^*  8<tlid  hrus»  llaiigi»i, 
the  winding  being  composed  of  edge-wound  copper  stn|>s, 


Kir.,  s. — l-'taniR  Panki*. 

Hoth  the  Hwitchlioards  and  the  entire  switch  gear  have  been 
supplied  and  oi-ected  to  Mr.  Highfield's  s|jecification  by  the 
Dritish  Thomson-Ifougton  Co.,  who  have  niailc  an  exceedingly 
goo<l  and  sound  job  of  it.  Thn  geiieiu!  apiiearuncc  is  neat,  and 
the  switching  operations  are  simple.  Every  precaution  has 
been  taken  for  safety  ;  the  exteriiiil  metal  covering  of  all  the 
11. T.  cables  and  "bus  Itais  is  rontinuous  nnd  eartned,  and  nn 
high  pressure  is 
brought  to  the 
switcliboard  gallery 
at  all,  the  instni 
ments  being  all  con 
nect«<l  to  current 
and  prcsmire  trans- 
formers, and  iinallx 
the  flooring  of  the 
g:tl!ery  is  matte  up 
of  roughened  glass 
tiles. 

Five  of  the  six 
motor  generators 
are  seen  in  Fig.  9. 
They  have  an  out 
put  of  .lOOkw.  cai  li, 
running  at  °JOU 
revs.  per.  min.  The 
alternating  ■  current 
side  of  each  is  a 
two-phase  36  pole 
synchronoui  motor 
of  about  "."lO  II.  c, 
10,000  volts  per 
phase,  and  tlie 
'lirect-current  side 
U  a  50Okw.  JOO- 
volt  ten  |iolc  D.C. 
generator.  The 
fretpiency  is  OU  ^  per  sec.  Two  concentric  cables  are  brought 
to  each  luacliinc  from  the  switches  in  the  basement,  ending 
in  a  special  cable  box  bulted  to  the  synchronous  motor 
frame,  the  stator  of  the  motors  being  built  up  on  a  strong 
cast-iron  frame  supporting  the  iron  laminations.  The  winding 
is  carried  in  rectangular  opeu  slots.  The  coils  ai'e  foi-mer 
wound,  insulated  with  mica,  and  are  held  in  position  by  means 
uf  wedges,  the  construction  Ijeiug  in  some  resjMscts  a  departuiv 
oni  ilic  makers  HUmdanl  ctur^tniction  machine,  due  care 


insuhited  by  means  of  a  special  tibroiu  material  nnd  the  outside 
licing  loft  bare. 

The  voltage  of  the  exciting  circuit  is  2'20,  and  in  the  design 
of  the  field  winding  enough  margin  has  been  left  to  permit,  by 
means  of  a  rheostat  in  series  with  the  field,  a  variation  of  the 
excitation.    The  marliinei)  are  cxciteii  from  the  'bus  bars. 
The  performance  of  the  machine  when  running  has  been 

satisfactory,  we 
understand,  the 
synchronous  motor 
running  very  steadi 
ly,  free  from  hunt- 
ing and  being  rr- 
niarkably  noiseless. 
Special  attention 
has  been  paid  to 
the  ventilation  of 
this  machine,  and 
the  makers  find 
that  the  temi>ora- 
ture  rise  after  con- 
tinuous running  at 
full  Uml  in  much 
below  what  is  i  u.« 
toniary  for  this  ty]H3 
of  machine.  Fig.  1 1 
gises  the  open 
circuit  curve  of  this 
synchronous  motor, 
the  calculated  ex- 
citation at  full  load 
being  dotted.  Fig. 
1  gives  cun'e.'i 
showing  the  cHi- 
cieiicy  of  the  ma- 
chine, from  which 
it  will  be  -M-eii  that 

the  eommcrcial  ctiicioncy  is  as  high  as  W'fJ  |jer  cent,  at  full 
load,  including  rheostat  and  friction  losses. 

These  motor  generators  were  supplied  by  Messrs.  Dick, 
Kerr  iV  Co.,  and  are  calculated  in  evorj'  way  to  do  justice  to 
the  reputation  of  the  Preston  works. 

The  same  firm  supplied  the  booster-balancer  sets  shown  in 
Fig.  10.  Eachof  these  consists  of  four  si\-pulemachiiius,ilirectly 
coupled  and  mounted  on  one  bed-iilalv,  with  three  lieatrings. 
The  niiu^liines  arc  built  on  similar  lines  to  the  htantlurd  IHvk- 
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Kwi  (lit'ucl-currenl  gcncmkir  cuusiiucUun.  Tim  b*M>!iU:i-!*  are 
(sajMblc  of  dealing  continuously  with  a  cuiTent  of  1,200  umiK:ru« 
IB  eanh  mtMne,  with  u  maximum  pres«uro  of  35  volte.  Thay 
are  iilao  optble  of  dealing  with  a  steady  current  of  3,000 
nuiperes  for  one  hour  witboui  sparking  ot  injurious  heating. 
The  twi)  halanceiij  drive  the  two  booster*  at  COO  revs,  per 
mill.,  and arenttad «t  ftSkw. eaich(aiid  to withatandaD  overload 
oi  3$  per  cent,  for  one  koor).  Our  iUtntntion  ihoira  the 
wide  commutator  uf  the  iMMttert  otemttj  kr  the  largi' 
current  it  ha«  to  carry. 
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Amy,  KxcUttiOfri. 


Via.   II.     Ol  I  S.CIIlLl  IT   I  a-  II  *TI<>\  'It    M  ilclR  (il  vmnTOI!. 

The  eqgine  room  is  «uanned  iiy  iwo  overhead  i  ratic»  inch 
of  ilV'tOD  ca|Mcily,  nuppiioil  by  MewrK  Fielding  &  Piatt. 

A  better}'  of  1 10  oella  haa  been  pat  in.  These  fajive 
a  cepecHy  of  2,000  aiiipei«*houn  at  e  l-noiir  diadmrge  rate, 
s,600  at  a  S-honr  nteb  and  oomapeodifqdjr  graater  caiiacity 
at  glower  ratoa  of  diacharge.  Two  more  satterlea  of  iimfkir 
aiae  are  to  be  erocted  ia  the  battery  room,  vhicb  ia  on  the 
top  floor. 
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KB      «B      an      «a      Kie     eoo  sea 

Vm,  IS. — Mmoa/^SaatEMKim  fmciwcir  txu  hmmiK 

The  building  wa^  constructed  In  .Mr.  .J.  Carniiclmel.  the 
awitchhoahl  pbtfoniis  were  isupplied  and  erected  by  Mussr-*  H;iy- 
wai\l  Bru*.  tV  Kcksti'iii,  am!  the  steel  work  by  .Mc*srB.  Drew- 
Be.li'.  Perk*  &  Co.  Tht  itx;hilect.s  were  Me-'-is.  Bourchier 
Burniestcr  iV  Galswi  t  ihy. 

The  building  wug  LuuirucucvU  «l  the  end  of  Jiiniiury,  lt>04, 
iliu  tir'-t  muchiue  turned  over  the  middle  of  8e]itembar,  and 
WiM  Oil  Iwiiti  by  Nuvemljer  4. 


In  concluding  our  ai  tivtc  wv  ^mh  t-o  o.xpress  our  lhaiiks  to 
Mr.  ,1.  !>.  Hightield,  the  i  injuuy'ij  engineer- in-chivf,  Mr.  H.  IL. 
Rryaiw,  iheeompei^y'a  hc.i  l  ti  Au^human,  and  Mr.  X.  CLPower, 
engineer-io-ehaiye  at  the  i^uh  .-.i^tion,  for  placing:  all  the  itt^ 
formation  they  oould  at  our  disuoeal,  and  gnmtiiij}  W  eveiy 
facility  to  inspeet  and  photograiili  the  aubetatloo. 


THB  CNWBIWITIQI  OF  DOTt 

ELECTRICITY 
810KBB0. 


At  tlic  [n.'ititution  of  Kleetriuil  Kngiueera  on  Thurstlay  la.at 
week,  .laniwry  I  'Jth,  the  discu&*ion  on  Mr.  W.  P.  AdamV  Paper 
on  the  ahi  r  ^  r'ijei't,  nwul  December  I  r)th,  was  concluded.  The 
Pa)ier  and  tii  »t  p  ii  tion  of  the  discussion  aptwaiwl  in  our  iiUHeit 
for  December  1  >Uh,  [>  :t4^  ;  Doeeniliur  S3rd,  p.  8tf7 ;  Dooember 
30th,  p.  Il'fl,  and  January  G.  p  i«)7 

Mr.  H.  N.  I.KASK  mid  ihal  ,!ip;.tcr  arif.ntii'ii  hhHjLd  bo  eit<i!n  lu  (be 
plannioK  of  combmed  destructors  and  K«n«rat>nt>'  -  tutioiis  xai  to  the  um 
of  forced  diau^ht  in  them.  The  d«»tructor  at  MsmfIksiI  whldi  ntitktd 
with  forcMl  draught,  had  run  tor  three  months  ab.^laMl}'  on  reftuc. 
i{«ii*ralintt  about  l,.5liO  unito  per  day.  There  waa  oartainiy  a  eual  lUta 
boiler  in  (be  »tation  in  .addition,  bat  thi«  wa»  «oV>l>'  beeaoae  there  wm 
uot  rinn  main^  from  rti''  Ji.^trni  lor  lniil<'i».  Tin'  Ji'siriirt-r  pptMiraled  over 
M  noits  jiTT  lou  i.f  rrf-i!iiv  lui.tli  n.  r.?0  units  per  I'm  ^uvl  been 
obtained  oo  ou«  ixt  aeiutj.  Uioiiceeter,  wuere  the  loiul  was  Si^Oitw.,  in 
about  half  an  hoar  they  genemted  between  20  and  30  units  fer  too  ot 
refoH',  and  sucoessfnlly  carried  the  whole  ol  ,(b«  load  on  a  two-oell 
dentmctor.  About  1}  to  3  toiin  of  rofuse  pet  hoar  were  burned.  At 
Northampton,  where  there  was  a  traction  load,  tbej  baraed  r>'5IU.  o(  coal 
per  unit,  otit  wbm  ihi;  dfsiructci?  v.  a-  u-fil  onlj  ^  SH'.  of  coal  was  i!»ed 
per  unit  generated. 

Mr.  W.  It.  OHJl'KH  coiiid  m»t  »i!C*»pl  iiU  that  wa»  put  lor«.ard  Ip  the 
Pa)>i»r.  The  Paper  shoa-od  mlhcr  the  ineRiciency  of  generating  lltiiH 
thaii  the  rirtuos  of  deatcociora.  One  ol  the  main  diaadrantages  o€  cem. 
Mirad  work^  wba  that  dcatiulors  aod  eleettleily  work.^  did  not  grow  op 
tof^ber.  The  retui>«  eanw  all  at  ABO*  at  the  «laft.  and  then  the  destructor 
might  »up]i-y  nil  til"  noroiwury  «««im  tnr  a  town  of  100,000  blbabitant*. 
laj,  as  the  I  'li'l  "11  ;hr  .  ic  -.in  ity  nork-  .Mt^  liRhl  and  in  its  aarly  iitaRes. 
In  the  uccoDd  »tagi:*  oi  the  life  uf  the  station,  eoal  firing  might  be  ncces- 
sar;  for  :«ome  of  the  load  .  and  in  the  third  stage  the  elMtrieity  works 
out^rcvx'  Uie  di'otractor,  and  two  lots  at  boilers  had  to  ba  employed. 
Consequently,  there  was  a  fair  amonat  ol  complication,  and  the 
qneetiun  was  whether  the  greater  eMBpllaallon  wax  wortli  goln^  in 
for.    Aa  to  sit«-,  »<>iiwth1n«  of  riiirw  vni   (•ninnl  lU  first,  bat  thf 

SroportionnI  gain  wont  nown  with  time.  In  u  fnaalTT  iii^vii.  ^e 
ctitructor  should  be  pat  aa  tar  away  froui  the  raaidential  pail 
■a  possible.  This  was  quite  the  rcver»«  with  the  eUeUiflilif  1NNB, 
Aa  to  ehiuineyg,  tliere  wris  a  certain  amount  uf  saving,  bat  H  OOVM 
tcareelj  b«  said  (liat  the  whole  chimney  was  aaved,  hccatuc  the  dealnictor 
chimney  was  Tcry  large  in  proportion  to  the  amount  of  power.  The 
figures  in  the  I'Aptii  <!e:ilii;|.;  with  -  tati  iiin  burning  rcfiue  only  coald  be 
accepted,  but  in  :  n-  i  a  <  nl  iln  .vmkH  M  which  both  coal  and  refuse  were 
burnt  i-oine  asautiitition  had  to  be  made,  and  the  auomptloe  was  made 
with  regard  to  the  coal,  lo  1^.  I'i  (h«  final  raouU  at  BMkM^  inMgi*M 
OS  10t':{  units  per  ton  of  rafoae.  Hackney  waa  a  vary  eaoooniaal  alattn, 
and  aa  far  a."  re(us(>  wait  cotiovnied,  there  WMa  no  (tand  by  loewi.  It 
had  ti>  be  btirnvil,  whether  you  wanted  to  or  not.  At  Woolwich,  tor 
whir!:  ts»sit«  \vT  ton  Wftn  given,  th*  refii*?  was  inin^nslly  good.  But 
laLi  I'lj.  :i  l"iilli.t'ii  Hcit  one  had  tn  af-'<iimi- ihiii  ■<  ii  o  t  oo»l  were  u»ed 
|aer  unit  generated,  and  fiom  that  it  fojlow«<i  liui  uaiu  wtrreaenc- 
ral«d  far  ton  el  tataaa  Bat  tllfai.  was  an  average  figure,  and  he  did  BM 
think dia aetborms  joitHM  in  aaauminR  that  an  average  Sgoreooald 
l<e  applied  to  half  a  carve  wlwn  tlie  load  was  heavy.  That  being  ao,  the 
figure  for  the  refuoc  would  go  down.  Further,  Uw  loal  was  not  propor- 
tionate tn  ihi>  piwrr  :  fnr  oxample  if  the  la.id  were  raiacd  one-tentn  it 
wyiild  not  I'l  :ii  .;.;'»?ui\  t  :■  ii  ciii:  t.'::'.li  uiwtv  ia-A.  'I  lif  comparison  of 
the  retuae  and  coal  in  tiiu  I  wan,  tliiirelurc,  to  ^me  estvut  hub- 
leading.  Uaa  oeghi  to  5onip.ire  ihc  releaa  uedarbail  Medttiooa  and  the 
coal  under  beat  amditiooB.  .\  glanoa  at  iba  ntmin  nMng  valow  diowed 
that  they  did  uot  support  the  aatbor.  t)i]  p.  .Ye?  (Tli-:  EktlricMu. 
Otci'inlMr  'JH  IllOII  th<i  uutlior  wa»  sociiticol  an  to  ligures  based  upou 
H<  ilinK  Irom  lib  lo  21!-,  M  ■■\niuD  [ler  puuiid  of  rctuM.--  Everyone  woold 
admit  that  l'51b.  wa-  a  In/li  )i|<ure,  and  the  usual  was  between  lib.  and 
1 51b.  Taking  1-J.ilti  < i:  <■  uu  o«r  euuiid  ol  l^uae,  thia  laeanl  2,i4X)lb. 
pcrteii,«Bdif  lOOuiii:  11  be  gMMiatai  vMh  tM  tv  it  aaaat  thai 
it  maUl  Oflty  be  ttece=>i.uy  t^'  u>«  t9lb.  of  aham  Mt  nidt  RoiNatM  o« 
the  awiaca.  Thk  was  ao  extremely  »;(>od  resnll,  bat  he  wat  atraiH  (bnt 
it  wonld  not  often  b«  obtained  .\t  Pulliam,  M.'ilb  of  steam  waa  ."n.  '  '  " 
be  the  avt^rage  yvt  pound  uf  refufe,  which  Knvf  '_'  SntHb.  tit  Bt«iii 
ton  ot  refuse.  l  iuin  lli-.^  authur'c  L-ur\.:-  rlii:)  >Miikt'd  niK  at 
'2<J-iilb,  of  &team  per  unit  generated,  but  it  was  really  leaa  beeaoae  a 
certain  aaaooDi  «f  alaam  waa  eiad  for  Other  foipeaah  XatlhaaMher 
touk  8tb.  of  omI  pat  nnil  gaaenlwl.  If  (hM  UMktt  IbaSflh.  ataMiB 
•na.^  obtained  per  pound  of  coal,  thi.^  gave  641b.  of  slcatu  per  anil  tram 
the  coal.  ikH  agiiiiMt  19 Olb.  ot  Ktcam  |>cr  uiiil  (;eiiei  ai.id  from  refuse.  !(• 
did  Dot  Mie  wbjr  one  abould  b«  so  miurii  bettw  ibau  the  otbar.  Uaakaar 
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obUlinr<i  llb.ol  ilciiiii per  pound oi  rrfii^-r,  and  in  the  samf  waj,  .fi;  were 
ponsibte  to  ofalain  ItiO  imitH  p«r  ton  of  refuie,  m  the  amhor  ilm!  ou.ht  to 
bo  obtainei),  Uien  the  rMtUi  wouM  b»  Irt  Tib.  ol  xiciim  pi  r  tmii  m  thi-  i"i.<- 
nl  rtfaiT,  mni,  (rom  irh&t  the  author  mid,  <S(»ib.  p«r  uoit  '.kjih  uual.  liic 
author  also  nMUtimwd  .'ilb.  of  ooal  p«r  unit  at  Uaokney.  This  natarall; 
l^tTe  61b.  rrf  bImub  per  pound  of  coaL  He  tbooRkt  there  tuu»t  be  «ome 
miMako  lierr.  Apf«r»nt!v  all  tlimii^;li  ihr.  Pii;>cr  tli«  u:iih«r  obtained 
veryjtix'iJ  n!si;lt5  froTii  rr<n-c  and  i -  inpurntur  ly  liad  rpsall-,  trom  coal. 
Hut  if  <<>lb.  of  mill  prr  unit  vara  used  at  Kuiham,  aod  ii  100  iinils  were 
obtained  per  tun  uf  refuse,  then  Hlb.  of  ooal  was  equal  to  3*2-416.  of 
refu*r.  Thtx  liuuit  the  eoal  onlj  3-H  tiroeii  the  value  of  the  refu«r. 
AtMtther  waj  was  to  mj  that  the  rtfnee  •hoold  eraporate  3  .'Sib.  of  flteam 
|<Mryonnd.  I'nfortunately  a  result  of  this  sort,  or  anythini;  like  it.  was 
never  obtained  Tt  -;(>(vrii<d  to  him  that  th>' only  ralaable  banis  of  com- 
parlion  wa«  tha  hc&t  nlit.uiiabli'  (iin:i  tbt-  iKr'.inictnr.  Hut  thia  was 
Rlintwt  imposiible.  I'ben  tb»>-  niii«t  take  the  ateam  raised  per  pound  of 
rrfoae.  "niia  involved  an  inelliaiency,  bat  still  it  wai)  about  the  beat  tliai 
oHild  be  done.  He  did  lul  mean  to  aa;  thai  be  was  a  diabeticver  in 
MiM  rtaam  ttcm  •  dartnMWr,  bat  too  mf  a  rtww  of  lh»  MbiM  thonld 
iMlMtakau. 

Ur  G.  WATSOK,  ot  the  HiMBfall  Peatrnctor  Co..  thought  there  wii!:  a 
danRer  in  the  Inatitutioo — wluch  ought  to  be  avoided— of  two  opp'i'iiH! 
t^mps  be'nK  fnrrned,  one  conaj>iliii)?  of  ttu  ^nlhimiantf  and  tlie  othfr 
e^m-'i'^tini;  of  lho"c  gentlemen  wlioye  }>ii'.itii' it  pnur  cold 

water  on  the  whole  attempt.    Mr.  HighHeld,  at  the  nrevioug  meeting, 

•Itekiac  tah,  M  tt  ilioaia  U  HOMmtenil  ttat  thtn  wm  »  OMrtein 

amoDDt  of  cinder  and  rubbiah  and  other  thinRi;,  which  made  tnwn 
refuse  into  a  very  good  low-class  fnel,  which  was  capable  of  (;ivinit 
frnjn  lib.  to  Ijlb.  of  "te«in  (nr  fverr  pound  nf  material.  Th- 
Inral  RUtiinnty  imii  lilt-  inaieiijil  nn  iiH  haii-U  anit  ba.:i  'i^  i;rt  rul  n:  ii. 
end  if  it  was  not  burned  at  onev  it  had  to  be  got  rid  of  in  a  more  expen 
*if«  inainm  (wlim  aboiit  St.  pw  toa— bnt  •vwjoim  igMad  Hn*  the 
rcfuM  thoidi  Im  huniad,  nd  the  htglmr  tha  praHim  at  whicli  it  wa« 
burned  the  more  natiafaetory  ^y^s  the  proceHs,  beraoiie  (hen  there  wax  nn 
entire  absence  ot  nuisaticei  nimr  !<t«aiii,  and  a  harder  clinker  which 
wa»  ei^>able  of  being  sold.  A  tiioili  rn  ilt^trnrtAT  t  ntil<1  V*  placed  in  a 
Minvenient  position  in  the  "ontrp  .tny  w-^u  wUho.it  b>  inn  a  n. usance, 
and  tiM  oibject  ol  blingiilA  the  cost  of  cartage  as  iuw  aa  posailale  equally 
■BimfaitaiitH««oM%Teiiflragllia«t«)Mtrlcit]rnMtina.  HMfaiithatOie 
daalmatar  dM  not  grow  at  fM  laine  lato  *«  tha  alaetrloitr  workx  did  not 
aeem  to  be  a  nerinoB  l>ftr  tt  indicated  that  the  destruotoi  should  be 
designed  to  b«  eelf  <  untaineil  .ih  well  as  to  work  in  conjunction  with  Uie 
eleotrietlj'  worltM,  Annthi-r  clrix  tinii  ^vhii-h  hml  Wn  rni«cd  to  the  com- 
bination waa  ili.L-  .|uc^tiuii  of  .iu-ii.  Hi^  nwn  cxp'Tii':!!.!'  was  that  tlio  dust 
did  no  haim  to  the  mnctunery,  and  il  ^iivuao  would  visit  Fulbani  they 
would  b«  oonvineed  that  the  lueiiinery  did  not  sutler  frniii  dust.  In 
reply  to  Mr,  Ooopar'*  eritiebma.  ba  ventured  to  say  that  the  Taper 
recorded  actual  facts  The  rclunr  was  burned  at  a  rc|{Ular  rate  tlirriti).'h 
out  the  34  hours,  but  thv  eoal,  on  the  other  hand,  was  burned  dmir.).  a 
iierim)  of  hifh  1o«d  a*  i|oickly  as  poesiblr,  and  during  the  ic^tt  of  the  24 
h  nr.  it  niiK  dimply  burned  in  liaiiked  Ores,  and  must  ot  it  in  liit  uninioD 
was  thrown  away.  Thf  diimrara*  showed  that  the  refiiw  appeared  to  be 
mnob  more  valuable  dariuK  the  period  of  high  load  than  otherwise ,  thiit 
WM  ailllply  b<«ause  of  banked  Urea.  He  ventured  to  urge  that  ther«  were 
tliree  waysof  avoiding  the  waste  of  ooal  which  he  had  i-eJi m-d  <m.  Firtii 
to  trust  the  dctstniclor  altogether  and  nut  have  bank' <i  iU'-6  T)  v 
deetrootor  had  such  a  masis  of  hot  brickwork  that  it  was  quite  iinpo>issbi« 
in  liiae  its  heat  suddenly  tuid  there  would  always  be  plentv  ol  tiuie  to  get 
up  stMitn  in  un  auxiliary  Ijoilbr.  It  wa.i  also  p<w.'<il>fe  to  lirv  one  or  two 
of  the  destmetor  funiaeri!  noarcxt  the  boiler  with  coal  in  case  ol  enu  r- 
gencyor  a  andden  cnll  fur  xtcaro.  The  coal  euuld  not  be  homed  efBcieiitly 
oil  (testrnM^^r  pTatf"  but  Ir.cy  would  start  with  hi  t  farnai*"'  nnd  thf 
ninonnt  nf  cnal  !ii:<l  ■.>iinIJ  \  r  nulliiiiL- as  coiiipaiest  with  kcrp::  livuki  ii 
dree  thxougbout  ibv  day.  Aiiuihitr  tuggmion  wuir  -for  titu  iitirp<M) 
of  getting  tip  steam  quickly— that  one  or  two  boilers  mipht  be  Qred 
with  petroleom  fuel.  In  that  way  steam  ooald  be  raised  very  i|uicki,v  in 
U  ttnergency,  and  s'u  h  boilers  could  be  kejit  tor  the  i>uri>0He  «f  i>n 
eiMrgency  only.  Another  way  was  llie  nietbo<l  of  storing  the  lieat  by  the 
oae  ofMr.  I'luit  Ha^iin':-  thermal  «tnri^;c,  hy  means  of  which  very  -:iti- 
factory  results  hail  l*t'U  obtained  at  the  Kt  nfeinu'ton  and  Knii.;ii:r.biridi.e 
Co work*.  Hat  Uie  rt^tult^  tikere  weiti  iiotiuitjf  <;onip»r«i  witii  wliat 
they  would  have  bnn  in  a  oombined  station  where  the  refuse  was  avail- 
able all  day,  and  where  the  atation  was  not  naturally  big  enough  to  absorb 
tlM  whole  power.  There  was  another  low  class  fnel  whieh  c»uld  be 
atObed  in  many  an  electricity  worka  where  there  wai  no  refuse,  and  that 
WMthr  flink<»r'wh!f>ti  !eft  the  raeehaniesl  >^tokcr.  To  large  stations  with 
BMehanical  "stoker!!  bnrnink-  itt  u  rspirl  rati?,  the  cUoker  and  cinder  con- 
(ainod  from  A  to  7)  pec  oent  of  tttel  if  not  more.  If  that  elinker  were 
bOTINd  to  nltahto  dettraetors,  enough  ateam  could  be  senerAl«d  to 
drifW  the  wfaolo  ol  th*  aBxlliary  machinery,  whilst  the  clinker  wxiuld 
be  radooed  in  buUi  and  wei^jht  and  made  into  a  marketable  product. 
Klectrical  engineern  were  the  Rrst  to  take  nn  interest  in  the  deatructor 
trade,  lonp;  in'fi'jre  the  iiwre  ".iT.ely  industries  tor  using  dentrnetori  rrnvf! 
»)ie  :iiaHer  much  ittenliuii  ti.r-  f«al  reaaon  was  that  elvtrieul 
cDgineora  were  more  enterprising  and  more  ready  to  take  up  the 
destructor,  and  tbeielore  they  dioiild  not  now  attempt  to  tliRW  cold 
w*tei  on  a  tmaines-x  whieh  tbe^  had  themselves  started. 

Mr.  J  H  THW.VITRH,  referring  to  the  Hackney  dastnuitor,  wid  that 
itfl-total  capacity  had  been  pUlc«d  very  low  in  I'  lg.  11.  It  wa<  only  89,000 
Inns  per  annum,  whereas  the  plant  was  capable  ot  bnming  about  1  *W  tons  a 
day.  He  was  tally  in  acconl  with  ^Ir  WnlNon  i^on.>eraing  destroetors, 
but  be  alao  thought  thttt  *.hr  df>nn!et<>r  wax  worked  r>tt  it  wrtutg  principle 
in  this  country.  It  tbo  plant:^  v.  i  re  kept  working  tinder  the  be^t  possible 
conditkma  ot  combastion,  better  results  would  not  only  be  obtained  tron} 


the  sanitary  point  of  view,  br.tsl^o  frftrn  flie  sle'^am-rsi^inff  poin;  of  view 
\  plint  was  hein^!  worked  in  I'enmark  on  these  lines,  and  wa-,  gi\ inn 
iiiii:  li  belter  rK'niliH  tiian  Had  been  eipecttri  At  tlm  I'nd  ot  ih''  Pajx-r  it 
was  -tatcd  tJuit  Chrintcliurcb,  Ntw  /■•iU»nil.  w  um  llir  mil^-  Mtnbineil  works 
outside  tbe  United  Kingdom  This  was  not  the  case,  beouise  MeBim. 
Stirling  pat  up  one  three  times  as  large  at  Pr»deriksberg  in  1903.  This 
had  he^Ti  working  tuc<!<<sstiiny  tor  16  monthi^,  and  .^iip]>lie<l  alan  fteam 
tor  diwir.feetinc,  hentini:,  Ac,  for  a  lar^e  h<»pital. 

Ur,  HUit&l-iK  tiOUl*  referred  to  the  use  of  air  channel  bars  for 
destructors.  He  bad  nsed  these  for  aome  years  for  b(ii1er».  and  they  had 
six  tlinea  as  long  a  life  as  ordinary  solid  bars.  Klectrical  unginesis  totrit 
very  great  pnd«  in  keeping  tltelr  eleetriclty  works  clean  and  bM  tram 
smell  and  dtttt.  TTntortunately,  no  matter  how  thick  a  briidt  wall  was 
pnt  lip  bftwTFn  the  boiler  hoiiss  nnA  the'  engine  rrieim  they  mait  stil! 
naVi  ventilation  i;i  tl'.i'  r  nfine  ronii!,  anil  it  «hn  a  well  kn.nvn  fai't  that 
then'  wKK  i^lwayg  a  uettain  qtutntlty  of  very  ha*  particies  of  dost 
somewhere  near  a  refuse  destructor  works  which  would  blow  into  tbe 
engine  room  throtigh  the  skjlights,  at  any  rate.  He  believed  that  at 
Fnlhau  they  were  in  the  habit  of  making  a  fUriy  Urge  iinantity  of  bricks 
with  the  elinker.  Tould  Mr  Fuller  or  lb.  AdaniK  kindly  supply  the 
iiijiirr-:  f  r  the  cost  nt  which  these  were  tnmpd  out  per  t1iou--:and  '  K 
pnint  in  whieh  he  was  intsirested  was.  whether  it  wsa  advinili'.e  t<i  lulil 
dextrucl^rs  to  existing  eleetrieily  works  mlierc  the  ordinary  fuel 
wns  at  pwimt  iMing  burned.  This  was  not  dealt  with  in  the  Paper. 
He  noticed,  in  looking  through  the  analysis  of  the  aooonnts  at  Hadtney, 
tbat  the  wages  for  the  destruotor  plant  were  t>onsid<>rably  over  £3fim  put 
year,  bnt  that  the  wages  cbargeil  tor  rannhiK  ti.e  electricity  work!  mm 
only  jiKl  over  £1,000  fwr  year  TIhm  wnied  a  rather  large' tlisciafimy, 
bei  AU'i'  to  rtin  tt  works  of  the  ;-i,'e  id  tho-c  at  Hackney  apcn  ZCfini 
year  for  workmen's  wages  seemeU  to  be  exeeediogiy  econoiiiieal 

Mr.  W.  (i.  AU.\klS.  in  replying  to  tbe  diseuaaion,  laid  that  the  Ir otion 
ui  refuse  ioggeited  by  Mr.  Hignfield  as  the  rwu"*n  for  nbtnininir  Rood 
rcxullson  the  peak  of  tbe  load  in  many  ot  hi  ir  ^  .  i  l  be  ijuite 
impossible  in  large  works  like  those  in  London.  lU  Li  1  i ni'  waua 
tittle  diftlculty  with  the  duiit  nuisance  mentioned  by  Ur,  HiKhtield  so  lar 
as  U>e  engine  room  was  eon(>»med,  and  oof  nuitc  sympathised  wiili  the 
electrical  emineer  in  ohana  «{  a  combined  works,  tMoaase  tbe  dust  and 
smelt  u-at  iUM  thiiitMiilil  Im  •cparieiiMd  in  a  works  run  in  Um  «rdiwy 
way.  At  the  aaoM  tfana  ha  thought  tbe  disadvantage*  wen  rather 
over  rated.  For  instance,  Mr.  Hightield  himself,  in  his  Paper  before  the 
Municipal  Electrical  Aaeoolation  at  Glasgow  inllKll  said*  Consider- 
able care  was  taken  t«  prercnt  the  dtist  from  the  destructor  ffettin;rin1o  tJie 
P'i'.sei  station.  It  is  almost  impor.^ible  l.,:  do  thi  ;  ^[^tt.,*  siK^Cf^sfully.  but 
no  serious  barm  was  done  by  tbe  tmall  amount  that  did  enter,"  and  he 
loofctUiMAfKyftiriintMMBl  al  tht  MMMtlidli.  Ut.  BoUbwui  atoo 
nu-nlloiiad  this  miliar,  bat  ha  wndd  tak  ta  ha«a  ttia  qaaatlaa  ooariderad 
on  the  basis  of  repairs  to  maohinery  because  be  thought  that  if  it  was 
looked  at  from  this  point  ot  view  it  woald  be  found  to  be  a  very  negligible 
Set  i)lT  a/.iin-  i  the  va!'.te  nf  the  refu.sc.  Ffe  had  been  misunderstii^id  wilii 
rt-feremc  In  nnie  reniarl.s  he  hinl  made  in  tbe  course  of  the  Paper  alx>ut 
sloTiUK  tbe  nrfusc.  There  bad  been  socb  cxpressioins  ot  opinion  on  this 
point  that  be  migbt  alnoat  h«MaaAnaadtMateiiBg«f  MBM  taliia  iar 
burning  on  the  winter  hwl.  Of  aeona,  thia  «>•  Bol  In  hia  adad.  Tha 
storing  referred  to  was  the  daily  storage,  which  was  quite  possiUe  for 
rliort  periods,  and  wns  actually  carried  on  at  many  worka.  Mr.  Kaasetl, 
«f  Stk''r»iiit«h,  had  spoken  of  a  method  he  bsd  htcn  t<e!t(nR  of  redlining 
tlie  eliiikei  to  jiuallei  picporliiint'.  This  vms  a  very  import.int  ipre»tion 
uiideed.  A  study  of  the  Tablos  at  the  end  of  the  Paper  would  show  that 
the  dlaDaaal  el  cUakat  ma  a^r"i*vd  la  IwjartWMa  l»  Mm  Maallan 
of  obtabing  tha  whnh  toA  TalDe  tan  Iba  iwaaa.  na  dUBaahtaa  ot 
getting  rid  of  clinker  would  be  largely  ovefi-ome  by  the^ie  methods. 
Mr.  Russell  ha<l  .'«lnt«d  tbat  he  had  r^itced  tbe  iiuantity  ot  clinker  to  as 
llttb  ft?  17  ]M  r  cent  ,  wheren-  th*  averape  lunoant  of  clinker  obtiuned 
fi  jiii  : dusc  wat  abtut  per  cent,  tie  ni;,;hl  add  that  Mr,  Itussell's 
iluid  jlinkti  iiad  been  called  Khorodilch  "troaflt*.'*  Mr.  Bobinean  bad 
suggested  tbat  tbara  w«i»  lagal  dMBanliiiaialhaiwiyafitlooiilirthoHty 
working  up  and  ialHBg  elinb«r.  If  this  were  a»  ha  th«a|^  tint  erary 
K'Uib  legal  diffimiHT  ;hon!d  be  di^pmed  nf  i*i  view  of  the  importance  ot 
the  question.  He  eould  nut  Kive  Mr.  Boot  any  particulars  about  tbe 
idinkfr  hript:^  ai  !•  nllii,rn  e'ccept  that  at  I'ulhsra  during  tbe  last  financial 
yar  tbe  /iinker  revenue  was  .^tio'jl  £.)i>;i,  and  that  the  cost  ot  working  it 
up  aUo  co«t  alwut  the  same  sum.  giiil  to  gel  rid  ot  the  clinker  without 
any  charge  was  an  aooaouy.  Evatgr  eradlt  waa  due  to  Mr.  Bobinson  for 
the  iiim|ile  way  In  which  bis  aooounts  were  kept.  He  quite  agreed 
w:'.li  Mr.  I'obin'jcin  that  nny  method  ot  account  keeping  which  could 
rossirily  reduce  the  app.Hrent  eost  of  the  destructor  was  to  be 
deplored.  But  ^-ens'all.v  'he  t/mdertey  waa  the  other  way— vi7.,  tor 
the  eleotrioiU'  «  irks  eeisis  to  lie  rediioed  at  tbe  exj>e!ia<-  of  the 
destructor.  With  ni^ard  to  capital  charge*.  Mr,  Bohinaon  had  stated 
tbat  it  was  not  fair  to  inahida  tha  loan  chusaa  bi  tha  aaala,  but  ha 
did  not  agree,  becauw-  tha  aapital  axpended  oa  the  dcstrmator,  i(  it 
happe>ned  to  he-  large  in  any  one  psrtimlar  ease,  was  large  because  of 
tlie  (i.  lire  vo  i.,vve  Working  expenses.  Therefai-e,  it  waa  only  fair  that 
capital  charges  should  be  melnded  in  eompanng  the  deKtrnelor  e>:><ti<  of 
the  combined  works.  nf-.siLhs,  the  ii^nres  ^;iv-n  in  tbe  Paper  ir  thi 
oonneodon  were  Mr,  Bobituiua's  own  tiguiea.  There  htid  been  a  good 
deal  of  exception  Uken  to  the  iigara  ol  100  unitx  per  ton.  H*  UlBMlf 
had  never  heard  tbe  pnasibility  of  reacblag  this  figure  mantioaed  before 
he  Undertook  the  !n\evtip'.t:i-rn  for  thf  purpose  ot  the  Paper;  thi^e 
'xn',  no  ipi.'siiijii  abnut  ;;.  ho«ei,,-.r.  I',  r  instance,  if  refuse  csnl.i  li 
found  to  ghrc  l^tb.  ol  water  per  pound  of  refuse— and  this  wa.-^ 
not  on  nnosaal  figure  in  a  station  where  :i5lb.  of  water  wen' 
used  per  ooit  generated,  the  result  would  be  'M  units  par  ton.  He 
had  abafttaated  sotne  very  interesting  flgnres  from  Tto  SUrlriitian 

•  She  JiUctrician,  V«l.~xivil.,  p.  607. 
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from  a  tabic  in  ii  Pappr  ly  Mr.  (liles  who  read  n  I'aper  in  l'.tft4  on  "  Coal 
Consumption  in  Central  'StaUonn.'"  Exc*ption  had  been  taken  to  the 
peak  value  which  ho  had  aesmnixl  for  ihe  Kulhani  work*  viz.,  Mb. 
IlcfcrrinK  to  Mr.  (liles"  table  be  found  that  tiiin  was  not  at  all  an  unusual 
ligure  in  workn  which  wi-rc  condenaing  with  a  good  loail  factor.  At  IJonllo 
it  »a«  ylb..  Halifax  '.I  f.lh.,  Bristol  «  r,lli..  I>>ed8  s-41b.,  and  Edinburgh 
<i-36lb.  Thsii  aKalii,  with  retard  to  linckney.  the  a?i9nnW  ti«ore  of  5lh. 
waa  quite  a  fair  one,  he  thought  Mr.  ltobin»oii  a  fifiures  given  at  Oie 
previous  mcctinc  were  extremely  creditable  whon  it  was  remembered  that 
m  Mr.  tiile*'  table,  referred  to,  tlierc  were  only  four  wnrk«  «hieh  had  io 
low  a  coal  oon.«umption  vi/.,  Ilrndford.  12.^  million  nnit«  output  and 
load. factor  O'.Wt ;  SheiHeld,  1  million  unit*  and  nil!'  lo»d  factor ; 
Sbeftield  tramways.  '.»}  milliim  units  and  0  :»7  loail  factor  :  and  (ilaBRow  , 
tramways  I'l  million  units  and  (>-47  load  factor,  lie  need  hardly  Bay  that 
these  load  factnrK  anil  outputs  were  greatly  in  excess  of  those  at  Hai'kney. 
There  wa"  a  miBundorstamlinfi  with  regard  totheralue  taken  on  the  peak 
for  cool.  Mr  Watson  waa  rather  under  a  miBapprohennion  rejjariling  that 
When  it  wa.<  stated  that  he  was  not  justiilcd  in  taking  the  iiMTane  value 
of  the  works  fur  the  peak,  it  rau5t  not  be  forgntten  thai  in  the  enorM  the 
Hackney  wnrkfl  the  whole  of  the  ctial  appeared  on  the  top  peak?.  There 
wiK  iiiitliing  taken  oil  (or  bunking,  and,  therefore,  the  average  \alue  w»b 
the  peak  value.  He  tiad  before  hnn  a  eurw  from  I'artick  for  December 
Mi.  IMi.  This  showed  tliat  nearly  the  wlioli-  of  the  value  of  the  refuse 
was  now  obtained,  and  Mr.  Maxwell,  the  resident  engineer,  was  obtaining 
nvcr  fiO  units  per  ton,  and  as  his  water  consumption  was  'Mb.  per  unit 
generated,  and  he  wa.H  running  non-condensing,  it  would  be  nci-n  that 
there  were  pof-Bibllilieii  even  there.  He  hoped  tl>e  Paper  would  have  the 
effect  of  directing  greater  atti-ntion  to  the  design  of  combined  workB 

Tlic  PRESIDENT,  in  proposing  a  vote  of  thankB  to  the  author,  referred 
to  Mr.  \VBt«)n's  remark  that  there  was  a  danger  of  two  camps  lieing 
formed  in  the  Institution— viz..  a  camp  of  enthuiia»ta  and  a  :amp  of 
cold-waler  gentlemen,  fie  could  unly  hope  that  in  all  the  Institnlion 
discuBaionu  there  wonld  be  two  such  eainps. 


THE  8ULUVAN  OUT  GOING  SIGNAL  RECORDER. 


The  reftlisotion  of  a  recorder  designed  to  register  on  sabuinrino 
cable  circuits  the  out{;oinK  signals  after  lhe\  have  left  the  op<'rator"s 
control,  iB,of  counn-.  far  from  new.    I'ractically  all  thi!  inslrtnuiiits 


Till  Sfti.iv.\.'«  OuTiK'lNO  8I0XAI.  Hki«bi>i:ii. 

which  have  been  de\Tac(l  for  thu  purpose,  however,  have  been  of  iht> 
"li'nk  "  tj-pc- i.r.,  instmnienta  iipphed  at  some  part  or  other  of  the 
Irniismittiiig  circuit  as  a  h-iik  or  •'  dt  rivcd  rurrent."  through  which  n 
certain  portion  of  the  dopitrting  ciirri-nl  in  its  passage  to  the  cable 
is  divert4-d  through  the  iiislruuieiit  to  eiirth.  The  obj^clion  to  lliis 
type  is  the  fact  that  in  order  to  prevent  the  curTent.s  cntc-ring  the 
cable  from  being  injiiriousl.v  wuakoued,  the  recorder  must  be  joineil 
in  aerieK  with  a  liigli  rosistiiticc.  and  this  in  its  turn  iiecct.sitnt^-.H  the 
use  of  a  highly  sensitive  and  consequently  expensive  instriinieht 
iM-oidcv  a  high  resistance  box.  On  the  other  hand,  if  such  recorders 
l>e  placed  directly  in  the  main  signalling  circuit  of  a  long  cable,  the 
discharge  from  the  cable  after  each  outgoing  impulse  will  carry  tlu- 
Rvplioii  iirroBs  the  zero  line,  and  thus,  for  each  unidirectional  mi- 
pnlse  trau^mitted,  double  niid  more  or  less  illegible  .signals  are 
r<H-orde<1,  This  disturbing  etleet  is  aggravated  in  duplex  working, 
on  the  double  block  system,  in  which  condcr  ners  of  large  capacity 
form  the  ratio  arms  uf  the  duplex  nrrangement,  and  is  further 
intensified  in  automatic  curb  traitHuii-ision. 

In  his  new  recorder,  Mr.  II.  \V.  .^nllivan  ha.H  endeavoured  to 
overroine  in  a  practical   and   inexpensive   maitner  the  various 
tlinicnlliei  enumerat«i]  above.  Tito  iiistrunieiil  liitt  a  resistance  of  a 
few  ohms  only,  and  can  therefore  bo  placed  directly  in  the  line  cir 
euit.    It  is  of  the  pivoted  coil  tvpe,  and  is  supplied  with  or  will' 

~  '"Vol.  f.II.,  pp.  -Vilfl  and  lUM. 


out  motor  to  drive  the  paper  bond.  The  last  mentioned  form  is 
illuhtraud  below.  ,\t  first  sight  it  is  evident  that  this  recorder 
follows  on  the  linc«  of  the  Sullivan  speaking  aalvanoinoter, 
as  originally  described  in  Tlir  I-'Ifclririan,  Vol.  XLIII.,  p.  91t». 
the  employment  of  which  haa  been  much  extended  since  the  puMi- 
cation  of  our  article.  In  that  galvanometer  two  means  are 
applied  simultaneously  for  damping  the  swing  of  the  moving  part- 
namely,  the  mngiietic  damping  of  the  metal  frame  on  which  the  coil 
is  wound,  and  two  eamel  hiiir  brushes  U-uring  with  more  or  Ii'ks 
force  against  the  wires  by  which  the  coil  is  suspended— and  ihese 
two  elVeets  are  so  regulated  as  to  (rive  the  best  results  for  a 
"speokintr"  galvanometer,  which  re<iuires  greater  static  and  less 
eleetromagnelic  damping  than  an  ordinary  galvanometer.  Similarlv . 
in  Ihi'  Sullivan  Hecorder,  the  electromagnetic  dainping  of  the  coll 
frame,  the  controlling  force  exertetl  upon  tln'  moving  parts,  and  the 
friction  of  the  syphon  point  upon  the  revolving  paper  band  are 
a<]justed  in  relation  to  each  other  until  a  critical  point  is  reacheil 
which  allows  the  coil,  when  energised,  to  deflect  inst«ntaiieon»ly 
anil  yet  pn'vents  it  fnim  perceptibly  crossing  the  zero  line  at  <'«ch 
discharge  from  the  sending  condensi-rs,  thus  cancelling  the  distorting 
effect  of  the  abnipt  iliseharge  currents  to  any  requisite  extent.  With 
the  battery  applied  directly  to  the  uistrument  and  cable,  however,  a 
troublesome  wandering  from  the  zero  line  was  experienced,  lint  this 
was  Kuecessfully  ovcreoiiio  h^  the  device  of  (lexible  and  adjusUible 
springs  pres-iing  on  either  side  of  the  moving  system.  Still  with 
nuininntie  curb  sending,  more  markwl  distortion  effects  slioweil 
themsidv  es.  and  these  gave  much  trouble.  Considerable  experiment 
was  devou^d  to  remedying  these  defects,  with  tho  result  that  similar 
springs  luivo  been  applied  to  the  other  face  of  the  coil  system 
at  it.i  ontor  sides ;  and  we  are  inforiiud  that  perfect  signals  are 
now  obtained  under  till  conditions  of  working.  The  compensating 
springs  perform  a  further  and  important  double  function,  inas- 
much as  they  can  be  adjusted  both  to  regulate  the  amplitude  of 
iho  signals  without  the  necessity  of  shunting  the  coil  and  they 
enable  the  usual  controlling  devices  of  the  moving  systoui  to  be 
entirelv  dispensed  with. 

Mr.  Sullivan  asks  us  to  state  llial  through  the  kinibteas  of  the 
l%itstern  Telegraph  and  other  cable  companies  the  apparatus  was 
tricil  and  proved  on  artificial  lines  and  also  cables  whilst  under 
design  and  after  its  completion. 


STAND  BY  CHARGES  AMD  MOTOR  LOAD 
DEVELOPMENT.* 

BY  .K.  M.  TAVLOU. 

fCvndudrtl  frum  fttijc  •>(«<.> 
lirnfml  "  Sl.inti  bi(  Low"  IM'ujram.-  iX  is  likely  that  moat 
engineers  responsible' for  the  running  of  slations  have  felt  that  if 
the  whole  uf  the  losses  which  occur  in  the  station,  and  those  >" 
stJitions  in  addition,  from  the  putting  in  of  the  coal  into  the  boilers 
to  the  delivery  of  current  to  the  bus  bars,  could  be  added  together 
graphioillv,  and  if  tho  relative  effect  which  each  luw  upon  the 
general  eliiciencv  of  the  station  under  the  varying  conditions  uf  load 
could  l>e  »o  shown,  we  should  have  a  guide  which,  if  adliere<l  to. 
would  materially  improve  the  coal  consumption  accoimt  in  many 
slations  in  this"  countrx.  The  ilingram  shown  in  Fig.  8  is  an 
attempt  to  represent  the"  lionrlv  rate  of  burning  coal  in  tenlis  ol  the 
kilowatts  of  output  of  that  part  of  the  load-curve  of  the  station 
which  may  bo  under  consideration.  Hic  prmeiple  of  the  duiKraiii 
is  as  follows;  Surtiiig  with  dirtct-cuneiil  kilowatts  at  bus  hars 
plot  a  curve  connecting  thi«  with  indicated  horne  power,  and  u  little 
below  this  curve  plot  another  curve,  nearly  panillel  to  it,  oomiecling 
kilowatts  with  electrical  horse  power.  The  space  enclosed  between 
these  two  cur\es  will  then  obviouslv  rtpreseul  the  combined  elec- 
trical and  mccluuiicol  los-ses  of  the  guneraUir  fordilTen  nt  pronortions 
of  its  load.  Next,  use  the  indicated  horse -power  scale  as  the  scale 
of  absciss*,  and  for  the  scale  of  ordinate*  wke  jionnds  of  steam 
delivereil  by  the  boiler  per  hour  to  the  main  steaiii  range.  Plot 
first  a  curve  connecting  ateaiu  consumed  by  the  engine  with  indi 
catcd  horse  power ;  then  draw  above  this  (in  Fig.  6  it  is  shown  1 
foot  I  a  line  representing  excess  steam  necessary  on  account  of  steani 
feed  pumps,  then  a  line  above  this  (also  shown  at  foot  in  Jig.  0) 
representing  condensation  losses  in  steam  pines  to  Iwiler  ami  engme 
and  in  iiuun  steam  range,  then  again  a  line  above  this  repre- 
senting steam  consumed  bv  the  air  and  circulating-pump  engines. 
I.ji«llv,  take  the  scale  of  steam  per  hour  and  use  it  a.s  a  wale  ol 
nbscissie  and  set  off  a  scale  of  pounds  of  coal  per  hour  as  orth 
nates,  and  draw  a  curve  connecting  these.  To  settle  what  scale  to 
emplov  for  tho  total  pounds  of  coal  per  hour  we  must  first  decide 
what  evaporation  to  aUow  per  pound  of  eoal  at  full  lowl  of  the  boiler. 
The  author  has  Uken  a  figure  of  7  OHlb.  for  feed,  as  received  from 
ecoiiomiser,  to  pressure  at,  sav,  1601b. ;  but  this  is  a  figure  wbicli 
each  engineer  must  determine  for  himself,  as  it  of  coniw  depend* 
•  .Mistraat  of  a  Paper  read  before  the  llirmingham  \mc*\  Seetion  o| 
the  Institution  uf  Electrical  Enpineen  on  Dec  14th. 
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on  the  coal  u&c-d  aiid  the  ecunomiiiur  and  boiior  olliciuucy.  We  now 
llitv«  IV  couibination  of  three  diagraius,  aud  starting  with  an.v  out- 
put in  kilowatts  we  can  rcoiWy  traer  rritm'l  throngh  the  thn  o 
(liii^nuUK  to  the  coal  C!'in.-t::ii[!tiriii  pc:  iio'.ir.  Wi'  ran  .ilso  -i  .  tin 
OXllCt  dffcCt  of  "Staiiil  I'.v   Ii:,^i  h"   In  f  ligilir'S,  'i\ mil  i;OH,  IO]l',;\Mil'k. 

coodunier*,  food-pilUJpi*,  iHjili-^s.  .Vi.-.  S':iijii-.,.,  mow,  ;!i.it  w.-  luui  no 
batter}'  in  tbo  ttation,  tuiU  tliai  at  it  Mrtaia  hour  of  Uio  night  we 
bad  onlv  a  few  atupcroit  leaving  tliu  utalklO— focttuatoly  Ml  ttu- 
practical  conditiou — rtKiuiriiig,  liowever,  thai  At  tatai  oiM  boil^  be 
RfftiVMkr  AiU  rteam  aiMOiM4yiM>no  maiataliiiBt'faiia-barfMMaM, 
Hje  flpd  from  the  diagnim  tint  tin  stsnd-liy  loani  an '.  undiMted 
hbm  poweir— 1%;  steain  per  honrsB.OOOlb. ;  nial  per  hoiiraOOOIb. 
Thi«  I*  for  a  boiler  whoae  characteristic  power  it  f^iven  on  Fig.  H 
(latwllcd  "  f^t  I'ancroB  test  ").  and  an  engine  of  375kw.  triple  e\pan- 
aiun  by  W.  H.  Allf-n  (c  Co.  The  anihor  does  not  put  forward  an.v 
of  the  fif;(;rr«  in  I'incrnint  A  ns  tlnul  Ifr  •iir_fi_»i;glK  thftt  each  ntalion 
engine-T  ui'i'.  ruii-in.c  ■li:i;;raii;-.  to  .';it  In  .  u'.vn  plant,  and  obtain 
from  the  enj^ine,  boil«r  and  puuip  attti^crs  curves  for  the  nppnmlti!> 
tliev  <<npply.  If  he  then  eonibinen  these  and  Hnds  that  the  pounds 
lit  coal  per  hour,  t.-iken  for  aiy  convenient  part  of  liLa  load  corvu 


|«u/Qciotit  tUArgin  to  carry  it  Wifely  over  tha  MIt  jrMT  (Ur  two.  might 
b«  avoided,  is  "  unprodnrtive  capital." 

Tf,  for  pxamplfl,  t!i<  fi  i  ilr  .f  n  station  are  examined  one  by  one 
ut  ihf  iinio  of  tlif  inoi  u  iiitt  r  peak,  and  the  cnrrents  traversing  thciu 
iimi  the  ilistnljutivp!  uro  noifd  und  com|>i«rod  with  the  current* 
wliirh  thc:\  i-iii.lii  farrv  if  alf  loiiird  to,  aay.  80  per  cent,  of  their  fidl 
citpucity,  luid  if  such  propoitu>a  wer«?  found  J"  bo  onlv  .'►0  per  cent., 
then  one-half  of  the  capital  Ineket!  up  in  m  lin-j  unprnchictive. 
Again,  if  thoMi  same  maiiut  could  bu  reluui,  at  prt^nt  prices,  for 
one  hnir  of  wlMt  thcj  ariciaalbr  ooot,  no  lois  than  ir,  por  ouM.  ot 
the  capital  on  «Uob  tntafMt  bat  to  1m  pdd  k  onprodnotiTO. 

The  capital  co^t  per  IcUowatt  of  maxunum  dooMtid  tat  both 
generating  station  (eocoplete)  and  f««deTa  may,  for  a  afartmi  of 
2..500kw.,  perhnp*  bo  pttt  at  about  £70  per  kiluuatt,  bat  th«l«  on 
luirdly  a  dozen  miitiotiK  in  the  conntry  that  hn\  e  ri'iiclit  d  tUa  ffgnro, 
and  i.'140  and  Ml-tO  per  kilowatt  are  quit«'  coniiiuin  ligiirt'S 

In  Fig.  7  the  nnthor  >>howB  hnw  thiit,  n/tui  I  jrimi  any  rednction 
in  "  work"  ro-it-  "  nr  total  Pf>st!i,  one  wotsl'!  !«•  ji(«ti(*<'r!,  in  thn  i'-{'-r> 
ConsidLir«'<i.  Ill  nil.  nnj,'  nirlit  ;.\v'jl\  h  i  nli.i  •  ■■■     uf  M.  p,  r  uidi  _■(' . 
lUo  duuiand  wonid  develop  »ufliciontly  rupidly  in  couaeqaeiicc  there. 


y        oM  'ui.v  Mwa 


lioiiian  i.«>iulkt  on 


3  cngmc  hp^  in  *m|  a«r^.K  EtAaHiH 


n. 


«Mv  MM  fvao 


eCOuCI  loft  a-*      g^iffiit  ftWItflfQ' 

««MMtt  tamM  sv  HOT 
vOM  nv  M  OT  ft  W 


wli.usoevi  r,  dirti  r  niilirnlJij  from  (h;H  which  he  is  really  buniing,  he 
will  be  justified  in  roiiunencintr  a  stnrili  know  the  rri»ion  why. 
ft  ih  hero  thai  thr  dia^mni  will  help  him,  for  tlu  ro  are  i-i-rtaui  loners 
ill  it  which  luusl  b«  substantially  currect,  or  their  eansr-  would  l>e 
oaaily  detactad.  Amin,  there  are  otlier^^.  such  an  iit<-iini  pip^-  mdin 
tkm,  whiek  cannot  M  iiiateriailjr  difiereut  frmu  the  pluttwl  valuer  ; 
otiun,  a«b,  whoae  nhiaa,  of  thoniMlvea,  are  too  iDugniflcaDt  lo 
•eeoBBt  Ifar  hia  dia«i«|NU]eipB,«iid  ao  on. 

LUhting  aud  Power  ComUlUtl Dtrtbtpmi  n  t .  Another  diraclion 
in  wbkk,it  seems  to  the  author,  the  etectrir  suppls  Im  not  bevn.  in 
tnoat  caMa,  developed  for  all  it  wh-  irortli.  Ih-s  in  llu^  fact  tlnU  many 
of  the  aopply  concerns  in  this  c  uir.. >  have,  from  miiue  i"au.H<'  or 
another — whether,  through  an  unforeseen  de  velopuit  iitof  tlie  demand, 
the  site  of  the  station  has  bad  to  be  shifted,  or  whellier  the  mains 
n^TCssary  for  on*  part  i.f  thn  town  have  liocrt  o\ir  ■  M iiTiHtwd.  or 
ulii  iln  r  (Jill  p!ai;:  luis  li.  iji  piiirhii.H<.-d  itC  n pn  i.,iui n.  .  r  U..  rthe 
plttjil,  i»  ubsoifli;  mid  In  im  i!  ui,*te  costly  thau  newer  pUui  may  b«i  — 
whatever  the  cniibi  iinu  In',  many  of  thcui  have  p.iid  rather  Inglil  '. 
£ur  their  plant,  aniiiu  ium  neuiie  tlie  sy«teiii  is  burdened  by  what  tin- 
Anihor  suggests  may  well  he  called  "nnprodnrtivn  capital  "  charKfS. 
He  would  po  further,  mid  would  frame  his  deliuition  of  "unpio- 
dnclivo  capital "  m:  Anjr  capital  csponditttrct  whether  in  plmt  or 
in  HHtUMi  whidi,  if  the  atation  were  elarted  At  woo  at  pre»  nt  prices 
Quid  with  pnaoni  flaiit  «verioBdc«paidti«a}aad  pat  tlown  tritbon^- 


of  to  compLiis.Tlc  in  a  ftw  yeiir!"'  time  fur  tin'  Utsws  critiiiled  duriiiir 
the  first  ye-«r  or  two.  Furlunutely,  however,  tbi'  liisc  i»  nut  'n 
iuiprobabi'  -  nuuld  appeiir  from  u  eon.^ideratioii  of  the  "  uupni- 
ductive  capitiil  item  by  ilsulf.  Thu  Cost:*  of  all  lllu  other  items  go 
down  with  increaatul  output  ax,  year  bjr  your,  the  iiu proved  prieua 
prmlncc  tbeir  elfeet  in  getting  more  buainesa ;  uitb  the  result  that 
ill  l'"ig.  7  «  e  could  ni»ke  an  annimt  reduction  iu  pri<'<-  i>f  .ilioiit  .'.<L 
during  live  yeitra,  or  a  total  of  nearly  Hd.  per  unit,  apurt  aUogctlit-r 
from  improveiuanta  in  thc'  ccononiie.-d  n  orking  of  lb«  station  v\  lilch 
iinv  cnpiiblu  eili^noer  would  !»•  sure  to  cttwl  ill  nueli  II  perkxl. 

The  curve  shown  is  btised  on  u  l.'i  per  eeiil.  li>(hliiig  iiu  n  aii.-  aiid 
11 JK)  per  cent,  power  increase,  or  i»  'iO  per  edit,  coinbiued  ineicase 
in  the  «al««  dtving  each  year,  a  developnuuit  wttieb  1  believe  I  am 
right  in  sajring  baa  been  far  eieaaaad  fai  aererd  towna,  uotably  at 
Bradford. 


prniii^'  -  :.ii .  Ill-  rii  1.1  ill  !■•  l'a|i<  r, 
;  consKlered  in  I'li:.  (  to  secure 
)rdini«  v  lenii'-.  tit  tbo 


In  view.  I  111  r,  n(  r,  111  l  I  i  nf  [I: 
would  it  11' ■(  li''  I  vln  ilii'l-l  :;i  -.Ih-  > 

i»  nmnv  liL'lili:)„'  nvi'l  rii:i'.  i  : 1 1 ■  iimer»,  i>n 
pieseni  tune  by  oliernig  sucii  u  iimip  »iim  reduction  a.s  would  recoup 
it-4plf  in,  say,  live  years'  lime  lU  tlio  probiilile  rate  of  growtlt  of  tile 
couibiocd  load '.'  The  author  throws  out  the  suggestion  for  what  it 
ia  worth,  but  it  doce  eceiu  to  him  that  no  atooo  ehould  be  teft 
untURMd  to  itot  hoM  of  eonBumera  fww»  (or  the  aaaue  reoaoiui  tbat 
hf  baa  alrea^  tirgcd  in  eonneetion  with  a  motor  loaid. 
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rniU  fUtt  per  an  n  um. 

Fis.  7.— DitgEua  tbowiog  r*i«  of  develoiMDcat  «t  iMian  mmmuj  to 
tnunant  mAmIIqii  ia  |ciM  oa  Mgaaiitof  mg 
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rcrct'Otni^o  of  I'ull  ()ut|iiit. 
f JO.  St— SUDd-bjr  cnl  fall  L»m1  Lomn  oi  Babeock  vaA  >Vil«Ni  B«Nmi 


It  is  pfrhrtps  uorlh  piiiTili:ij,'  in  this  coiuiwuou  llinl  if  the 
«Utlnir'.s  s-;<.'i,Ts:icni  fur  ;;iviiit,'  the  "  tion-interast-pnyiiii;  "  niulor 
(.■u«tu!ii«:r»  a  moans  tif  luitug  uvcr  Ihe  ovenisf;  peaks  and  ibt^  occa- 
aionsi  day  foes  should  prove  to  be  practical,  the  aaine  arTongemdat 


could  be  nsed  toofier  tolightiii£Con8aniet8a**noD-iii(ere8t-p&viDS' 

iglM  at  tlw  tiot  that  xt  codd  not,  fnai  tht 
I,  M  Ml jtfaiiig  •ffcOMhiiif  tlw  BMtar  i 


rate  ulliclli  feif  < 

prove  ittoMliT' 
natora  of  dM  < 
chcftpnam. 

.S'K&.«(A(t(m"5'iMiMt-6y"£oiMt.— TImm  oa  be  tmled  in  the 
Mime  manner  at  alnady  iddtoUcd.   A  mm  for  %  tub-station  with 

Ihri'C  300kw.  ai>\-iichronoas  motor-frrnprnt'^rB,  driven  from  a  hiBh* 
loiision  throe-phase  supply,  with  5  p'  r  ciMit.  loes  in  fcodern,  i«  nhowii 
in  Fig.  9,  in  which  kilowntts  at  the  sab-station  diiaci^linMOt  'blM 
bars  are  plotted  with  kilowatts  at  the  altematillK-eiimilt  Ugh^ 

tprMnn  %m  f-firs     the  main  f^-Demlinp  ssfnfjon. 

.S->p]«:ii'  ihi  M  v'.vri'  three  or  four  >.llll-•■t.•lHclu^  ;<  ;■  workid,  rach 
lui\ nil,'  own  .iiii^^ri:ii  of  «t«rt<V  Vi'."  Ilisk^^  iitiil  its  own  t'iir\<-  ol'out- 
pul>!.  Ui'Mi  fur  p.'irUci;l.'ir  \v:i.\\  \\\  tlir  iluv  tt^'  iilUTiiiilinL'  r  irn  nl 
bitjtt-kttuuii  biii,  bar  kUuviaUii  at  tlie  luain  stutlun  ran  be  added 
togi-tbiT  and  iho  rate  of  coal  eonsmuptiOD  Nddoffjiutaa  for  aoOB* 
tinuous-current  generating  «tiition. 


.w    JO.  MO    «o    Ml    eoo    ?M   aw  tai 

tUS.  9n  Bar  CM|M  at  Urnemvia  Station  (frOMMMliK 
Fw.  a-Sob^tatlon  Stand-by  Li^^  r>i«pf»m. 

It  ahould  be  iiicntioiied  that  the  fart  of  the  cable  losse*  being 
proportional  to  {€■•)  and  not  tu  'C»  has  been  ignored  on  the  above 
diagranj.  The  difference  in  results  i«i  very  trilling,  hm  the  rorwclion 
can  eaaily  be  made  if  the  cable  losses  are  added,  ii.  llu-  ilia^'r  ^i". 
the  top  of  the  machinery  los&es,  as  ciin  be  donf>  .vuh  tiimi!  f.uihtv. 
Conclusions. 

1,  It  is  not  to  o(fft  current  tor  motor  sujiply  tor  day  ua«  at  any- 
thing be' nv,  111,  [icr  ur.il  c^C'  jit  undi  r  lUf  rciitrjctioos  iodieated. 

2.  It  ii,  worth  while  mafcinti  the  Qiler  to  ooBsumers  of  current  H 
exceptionally  lovntM  IHUmI  to  the.ne  restriction!,  DO  aiatler  bo«  greatly 
opinions  may  dUfcr  Ka  to  UMtr  being  aoe«iit«d. 

3  Such  an  offer  it  is  in  the  capacity  of  any  and  evorr  liR'iOng  tUtloa 
la  the  country  to  make  immediately  without  having  to  w  t.:!  they  can 
lay  down  atSditmnal  piRr.'.  Mid  main;; :  it  l-*ing  un<1fr-,tri.'.i  that  the  con- 
sumer!) pav  for  the  con  of  -er\ic"  rnnni  i'tions. 

4.  Btand-bv  ion^ncan  be  turned  to  account  by  reducing  tbatiJMtal 
the  works  cost  whiehit  ahaiiMM*  to  wal  b^  aoM*  W  p»  owt.  in  tba 
case  of  supply  for  motan. 

5  InNC«tiKaiion  of  "  unproductive  capita  "  charges,  more  i 
when  combined  with  a  reduction  to  motor  users  on  the  lines  iod 
may  <>nable  the  cost  of  the  li>;htinK  supply  to  be  alao  reduced 

if.  The  diagram  ol  Ktnnd-by  losses  will,  it  is  hoped.  cnaWa  mgUJMB  10 
bolter  apprtcialo  the  relative  importauce  of  the  various  lossea  al  dlRsmal 
periods  of  the  load,  as  well  as  to  ttx  an  IndiTidml  atanaard  up  to  whiob 
«aeb  (toUoo  aboaUl  attain,  and  tbanbTlo  tflbet  ndwUms  m  '  wo^ 
<Mt "  aver  and  abom  tboaaagMidand  beonnailiM  mtttba  motor  KM. 
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COHTSMPOBARX  £LKCIR1CJLL  BCIEMOE. 
fCoittpQad  by  EL  B.  Foomnut  d'AiiBB.1 

A  i  R':<jh.krihg  PyrviK'  L  y .  -  Sii!tii«  i>a  k  Hftliiko  have  brought 
out  »  new  electric  refiatering  pyrometer  whose  action  is  not, 
like  that  of  Callcndera,  baaed  upon  the  resistance  of  pUlinum, 
batapon  the  thermo-couple.  The  obvious  objection  to  this 
ijp0  of  instrument  is  that  the  direetltig  couple  is  too  feeble  to 
oftreoiM  the  friction  of  tbo  recordiu£  peOf  but  this  objection 
b  met  in  tito  new 


by 


an  m- 


0 


• 

V 
I 

iriddi  viU  be  undflir- 
■tood  from  the  die- 

gram.  A  i>  the  milli- 
volt m  e  I  c r.  whose 
[loiiitcr  is  [icrfoctly 
tree  l<i  iiiu\e.  It 
moves  iiii(itrii(-ath  a 
sfimip,  K.  [mi.iwl  at 
D,  mid  over  A  band, 
B,  which  moves  in 
the  direction  of  the 
arrow.  The  me- 
dMHUbiu  wliich  moves 
the  peper  band  also 
lifti  we  Rtimip  at 
iatarrels  vbich  may 
be  timed  et  will,  end  drops  it  fer  an  inatatit  upon  the  p^>inter, 
which  thennpoii  hit!  the  bend  and  leavo«  an  improsskm 
by  meam  of  tbe  bend  of  earhon  paper  B,6,  which  underlifs 
the  paper  band.  It  i*  iiuite  i)r,ictical)li'  so  to  i:(iritfisc  the 
intervals  that  the  ctu  s  c  tr.u-cd  by  tfie  ■point  i--  upiiiirently 
continuous. 

[SiuuNii  A  Bauum,  ZtiUchrip/Ur  tiutrumfntenkundt,  D*eemb«r,  ltKI4.j 


F 

B,  ;1 

o 

I 

r 

baa  investigated  the  iron  kaaN  in  tmufonBen  by  meana  of 

wuvL'  tinx  i-r,  and  has  obtained  some  new  data  with  respect 
U)  the  distribution  of  the  various  leases.  His  ex)ierimenta 
were  bumIo  on  two  ring's  of  laminated  annealed  iron,  in  one  of 
which  the  radial  breadtli  of  the  iron  was  ronaiilerablc  relative 
to  its  mean  liidiiis.  'rheso  rin^'*  Mere  ni;ii;tictis<  il  )iy  Ltltcrnate 
currents  of  diHeicnt  stroiiuths  .itid  puiiuds.  I'<.jih  the  nia^- 
Metij^iny;  1  nneiit  w:ive  and  the  tiiugnetic  Hnx  wiiv  e  were  quanti- 
tatively determined  by  the  wavu-traoer,  and  tbe  wave-fornu 
so  obtained  were  subjecteil  to  harmonic  analysis.  From  the 
analytic  expression  for  each  peir  of  a«aoeiat«d  wave*  the  total 
Iron  lo«s  per  cubic  cenynelce  |ter  cycle  waa  eakulated,  and  it 
ma  fcuod,  when  tbe  nagnetinig  euirant  ie  approxtmately 
dnnaoidai  that  the  total  inn  1m»  I  la  given  with  eeuBideiable 
aeeuracy  by  the  formula— 

I =(0-00186+ 00CK)26N)(i 

for  ring  I.,  and  by  the  fonnnU— 

1= (0  001684 -^  OO00272i»>Q 

(or  ring  IL,  whore  a  is  the  number  of  poriMls  per  second,  and 
O  is  a  function  of  the  effective  induction.  When  from  the 
total  kea  1  the  atatical  hyatereaia  obtaincil  by  Ewing  and 
KlaaMo'e  nelhod  la  mbtraeled,  and  also  the  value  that  theory 
aat^oa  to  cildy-currcut  loaL  the  author  fioda  that  a  consider- 
able quantity  ronutins,  which  inereaaas  both  whra  the  freiiucnc^ 
and  the  flux  density  increaoes.  This  ia  Flemiuf!;'*  "  kinetia 
hysteresis."  The  author  draws  attention  to  an  interesting  case 
of  transformation  iiml  what  he  calls  reHectioii  nf  energy.  If 
Uio  E.M.F.  improsst-d  hy  the  roagnetisiriL;  rin-uil  0:1  the  iion 
rini;  lie  siinisoidiil,  the  tlux'  wiive  j)nKluci''l  contiiins  third,  fifth. 
*c..  hiirmonica.  The.-?*'  higher  t!u\:  liurtuouie?  induce  current* 
in  the  magnetisinL' circuit  which  riro  dis.iijmt  eii  \u  .\\,  in  it. 
Thus  w«  have  a  transform-^tion  of  eSecti  ic  eijttrgy  due  to  alter- 
nating onrrente  of  froquency  n  to  erietL;\  of  currents  whoso 
IrequencieH  are  3",  5n,  iVc,  which  ii  ro&ectod  back  into  the 
magnetising  circuit.  Tlit^  iho  author  believce  to  be  a  hitherto 
ttUiotioed  source  of  transformer  loaSi 

[T.a  Ln«,  nilimyMMt  JTc^diiiif.  Jaaoaiy,  1MB.] 


AaiiMwIn^  ^MvunA  Stiniijti^'n»  reMatdiet  made  by 
Selfas  J.  J.  Thomson,  Himstedt  and  other  physicisu  have 
ahown  that  ordinary  tapwater  generally  contains  a  radio-active 

gas  or  emanation  that  can  hf  exsily  obtnineil  hv  boihng  the 
water  or  by  druivini;  air  thioui^b  it.  Miiwrd  wulers,  «ud  the 
[ieiH)siis  whi(  h  itiey  finm,  have  hitherto  generally  shown  con- 
siderable r.uiio  a.  tivity.  (t,  A.  Blanc  describes  the  result* 
obtained  ia  tlie  case  of  the  materials  deposited  by  a  certain 
numk'r  of  mineril  and  themwl  waters  l>elonging  to  the  Alpine 
region.  He  shiniH  that,  boFides  the  activity  and  emanation 
probably  due  to  traces  of  raiinim  which  several  physicists  bavo 
observed  in  the  sediments  of  a  groat  number  of  mineral  and 
thermal  springs,  some  deposits  contain  a  ra*lio-active  con- 
stituent, in  ull  ^ro))al>ility  tborium»  the  ciiMiiation  of  which 
loses  half  its  activity  in  about  one  minute,  and  is  capable  of 
producbg  exeited  activity  that  falls  to  ball  ha  value  in  about 
11  hean.  The  author  noticed  a  eorioua  fact  in  coonection 
with  the  dimiiintion  e(  the  aetivity  of  the  depo«it  with  in- 
ereaaing  distance  from  the  source.  The  waters  at  the  "  Soua-e 
d'Atun  of  Aix-les-Bains  show  at  their  surface  a  viscous 
substance,  imlly  organic,  called  "  bar«\^ine,''  \s  hich  hn-'i  a  con- 
siderably fjreitei  activity  than  ujiy  other  material  cull(  i  t«d  in 
thit  jkirticular  soring.  The  theory  of  the  origin  of  ihiw  ^ub- 
(stauce.  as  j,'iven  by  naturalists,  states  tliat  it  is  form.  <l  «t  the 
spot  w  here  tlie  w:Uvv  omoryoji  from  the  soil.  On  detei iiiinirig 
its  tate  of  de^my,  he  founti  that  it  differed  from  tbot  wliicb 
would  be  due  to  radium  com|iounds,  and  aiiggaate  the  pnwiWCe 
of  thorium  ia  thia  and  similar  cases. 

(O.  K.  Bum,  nUosvMMl  Utgatin*,  ttmuUf,  18M.] 


^fmn  S^rieu!  Cumlle-iwer. — The  fact  that  a  nominal  1  fl  c.p, 
incandescent  lamp  may  give  from  13  c.p.  to  20c.p.  in  ditTeient 
directionti  in  a  lioriz<int,il  plane,  CorTe8|)Ondin}^'  t^i  a  variation 
ill  80  called  etticiouuy  of  fium  5  to  3  watts  per  candle,  shows 
that  some  improved  method  of  ine.Tsiirin;;  the  cthciency  of 
electric  larij^  is  needed.  Such  amethiKl  ha.s  beon  jtointt-Nl  out 
by  I'rof.  Flemin.'.  and  consists  in  slating;  the  whole  Ilux  of 
light  in  lumetiM  i)or  watt,  which  gives  a  figure  of  about  3'5  for 
glow  lamps.  The  exjiression  of  the  efficiency  in  this  manner 
involves  the  dot«rininHti<in  of  the  mean  spherical  condle-powar. 
G.  B.  Dyko  has  determined  this  ((uantity  by  a  new  method, 
whichi  he  claims,  affords  aeetirnte  results  with  no  greater 
ezpendfture  of  time  than  is  rc^uir  jd  for  one,  or  at  meat  two^ 
meararauMita  by  exiating  melboda.  The  objects  aimed  at  wen 
to  (Ataio  a  aariea  «f  curvea  showing  the  Tariationa  of  candle* 
power  in  inaamdoaeenk  tempB  ia  a  horiaontal  plane;  to  obtidn 
reduction  factors  by  wbicn  the  nenn  horizonta]  candle-power 
may  be  calculutod  from  the  niaxiraum  horiy,oni:il  cundh-  power, 
for  different  tyfjesof  filament  and  to  obtain  reduction  factors 
for  caleuhitinj,'  t!ie  mean  Kjiheneal  iMiidle  |io\ver  from  the  maxi- 
mum or  mean  hori/.untul  camlle  power.  Tbo  first  two  objects 
were  met  by  desi.;tiing  a  carriage  to  run  on  the  cxihlin';  pboto- 
uititric  bench  in  the  I'endcr  l:^I&t:trical  Laboratory,  pro\  ided 
with  a  scale  of  degrees  and  means  of  rotating  the  lami).  To 
obtain  rapidly  the  relation  between  mean  spherical  and  mean 
horizontal  candle-power,  a  modification  of  (he  method  dcviaod 
by  Mathews  waa  employ od.  This  method  consists  in  placing 
several  pairs  of  mkrars  round  the  circumference  of  a  aami' 
circle,  and  so  arrmmg  them  that  light  emitted  from  a  aoniea 
pfaued  at  the  oentra  of  the  ayatem  lull  be  ineidaBt  00  a  wbtte 
semen,  alao  aitnated  at  the  eeotve,  at  the  aame  angla  with  tfa« 
vertical  as  that  which  It  made  on  flnussion  from  the  aource. 
Thou,  if  the  source  is  symmetrical  about  the  dionieter  of  a, 
semicircle,  and  if  Lambert's  co«ine  law  holds  for  the  screen 
used,  it  can  lie  shown  that  the  int*;nsity  of  the  inuminulion  oil 
the  screen  is  proportir.nal  to  the  mean  sjiherical  eandle-puwer. 
In  tbe  Kdiswai)  triple  liK)iied  <l<inbly  anihored  tilament,  which 
was  *jtudi<>d  more  in  detail,  thu  ratio  of  tlm  mean  spherical 
civndle  p>ower  to  the  mean  liorlzi  intal  candle-power  rcmuinod 
practically  cou&Uiut  at  0-7H  in  seven  specimens.  The  ratio  of 
the  mean  spherical  candle-power  to  the  "candle-power  "  varied 
from  0  71  to  079,  which  shows  the  unsatisfsctory  naturo  ol 
the  commercial  de^gjiatioiia.  Are  lamps  do  uot  requhre  ret'o- 
lution  about  the  varueal. 

B.  Dns,  misDiiMnI  Uttatim,  humy,  tMS  ] 
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THI  ILBOniOlL  DBmHa  OF  TBznu 

FACTORIES. 

At  a  Umo  when  tbe  electrical  uiduitry  is  jiaMitig  thioiigli  a 
!«!  iod  of  anparalieled  depression,  it  is  refreshing  to  observe  that 
tli'.i.sc  who  aru  engaged  in  its  various  branches  urc  doing  th«ir 
Utmost  to  stem  the  ebb  and  bring  about  a  substantial  and,  it 
IB  to  be  hoped,  pemttnent  reirival.  These  efTorto  are  abready 
haviti;;  llicir  rlVcot,  for  one  hc.ira  on  every  hand  that  Inuincss 
is  reiill\  becoming  biiskiT  and  that  there  are  hopes  of  a  more 
promising  future.  Whatever  way  ho  the  eausc  of  iho  rej^nr- 
table  slackness  of  trade  it  goes  without  saying  that  the  eloctrival 
industry  is  fiir  from  licing  "playe<l  out,"  am!  tliat  its  possihilitios 
.ire,  CV1.III  now.  Iil  vou  I  laltulation.  .\ttetilioii  is  liciiig  drawn  at 
the  present  moment  to  an  application  of  electricity  which,  so 
far,  has  only  beeo  todchod  on  tbo  merest  fringe :  the  driving  of 
te.xtile  fa<l"rii!S.  There  are  lhiin>;iiiil^  uimhi  thousands  of 
horse  power  iustaUod  in  these  fauiorie^,  and  oulv  a  very 
minute  portioB  indeed  is  electrieal.  Tha  vast  majority  are 
drivm  by  Btean  Migines— in  .•iome  eua*  okl  iuethcicub 
nacbinea  which  have  long  ago  <|ualifled  for  the  scrap  heap, 
■tnd  in  olhciN  modern  ermines  of  uii>iua''tionable  economy  .md 
efliciency.  Fur  electricity  to  ou»t  the  former  should  uut  be  a 
matter  of  extrmne  difficulty,  but  the  process  will  not  be  so 
eixay  in  iIh^  casi'  of  the  laitor. 

Two  excellent  Papers  ou  tlii-  siilijert  have  recently  been 
jiivjoiitol  to  the  Institution  of  Klei  triial  Kiigincers— one  by 
Mr.  W.  fi.  WOODHOUSB,  read  before  the  Leeds  Local  Section 
and  published  in  7%«  Stetirmini  of  .lannary  6th,  and  tbe  other 
Ky  Mr.  II.  W.  WiishN,  reail  Iwfnie  the  Manchester  I.ik.iI 
.Section  on  Tucsilay  ami  ahstr.n  ted  on  another  |iai;e  of  thia 
issue.  Mr.  W00I>il<>l7sK  e.Kpre8sc<l  tiio  opinion  that  there  are 
really  two  reasons  why  the  adoption  of  electrical  machineiy 
in  textile  factories  has  been  so  glow:  one  is  that  there  n  a 
lack  of  accurate  knowledge  as  to  the  renilt.s  tn  1*  oUfaiiud, 
and  the  other,  that  there  has  been  an  altsence,  until  recently, 
of  a  publir  supply  of  electrical  energy  at  a  reasonable  price. 
■Ml.  \\  ||>'>N,  nil  thi'  (itln  r  Ii.cihI,  pl.ui's  nm^l  of  tin:  rc-|>on''i- 
bility  u]H>ii  the  depiC!<«ion  which  h.isi  cAi'^ted  in  the  textile 
industry  during  the  htaf.  three  yean.  Tlie  natural  conservatism 
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of  t^l^^  couiitry  tiikes  second  place,  and  a  thin!  nonf i  ibtitory 
cause  u  alleged  to  be  tlie  number  of  cuntrailictory  stutenicntK 
which  the  advooatM  of  aleetricsl  driving  have  put  fornrard. 
DoubtleHM,  each  of  thoae  cumen  has  Ifeen  effectivo  in  dolayin;; 
the  desired  consummation,  to  a  certain  extent,  and,  combined, 
they  have  for  a  time  rendered  almchit  nu};atory  the  efforts  of 
thoM  who  have  adroeatod  ekctrical  driviDg.  Mow,  however, 
tb«  tine  ia  ripe  for  the  removal  of  nuaeoneeptioiu  and  no»t  of 

the  oh»tar!("^  sl^nn!'!  rlj^uppcar  aitli>ni;ili -ally. 

The  problem  oi  di  i  vin^  textile  tuciui  iuj>  is  so  entirely  ditleront 
to  that  of  driving  onlinary  engineering  workshops,  that  it 
calls  for  a  special  itudy  of  the  oonditioiu  atkendaat,  awl  the 
devoting  of  a  large  amount  of  tone  to  what  ia  little  more  titan 
ji'irL'ly  t;\|n'iinu-nt;il  work.  M.uiy  machines  rciiuiti-  only  a 
fraction  of  the  fowcr  taken  by  a  small  lathe,  some  run 
nlaMMt  eontimMaaly,  while  others  aw  freqnentljr  etopped 

and  stalled  and  take  power  vat\  iri^  vi  i  \  j^Ti^itl}  in 
extent.  This  is  well  known  to  iii.niageis  uf  textilo  f.ictijiie;, 
who  have  bi}cti  familiar  with  the  cnn<liti<uis  for  w.ir.y  ye.uf, 
and  are  more  or  less  uonU$ut  with  the  exiatittg  sUte  of 
albirv.  BefoTB  eontempkting  chanf^  they  mint  Im  eoQvbced 
th;it  it  will  be  for  their  benefit.  Tfn'  only  persona  who  pan  con- 
vince them  are  eleitrical  engineers,  and  tluy,  unfortuuiitely,  are 
not  yet  poaseiuoil  witli  an  aljuiidaoce  of  the  experimental  data 
DeeeaiaiyforthepDrpaae.  The  meet  powerful  at  ;;iiment  that  can 
be  used  tor  the  adoption  of  eleetrieat  driving  U  reduction  of  cost. 
Xow,  as  a  mati^'i  if  fact,  it  is  by  no  niciuis  cert  tin  that  the 
superaewioQ  of  the  nUsam  engine  would  bring  aliout  thia  rotuit 
in  every  eaae  aa  for  as  actual  working  eoeta  ore  eoneemed, 

although  ill  tlu>  ir.ajoiif.  if  cxi-stiri:;  f.idrnios  it  iiti'lo^ibtcdly 
woukl.  it  ii>  ijiiit*)  oTLaiii,  however,  tiwt  ii  wuuld  Lnng  about 
an  increase  of  production  and  improve  the  <|uality  of  the 
fiaished  article  owing  to  the  very  en«t  apecd  regulation  which 
can  he  obtained  and  the  eteadineaa  of  drive,  to  say  nothing  of 
^'•.petioi  rli>  i:iliiir>  i.  In  dealing  with  this  question  Mr. 
Wii  snN  <t»jerts  that  "  uK'ctrical driving permitaot  gt^ter  pro- 
tliu  Hull,  because  the  nmchinery  i-xn  Ive  run  on  the  average  DCiuier 
the  maximum  possible  speed  tlian  wheiiO|»eratcd  mcclianically. 
It  cannot  he  run  at  a  highi-r  maximum  spi'L-d,  as  the  m  luufac- 
turing  couilitions  do  not  |Hirmit  of  this  ;  but  the  avcnigi'  sperd 
is  higher.  '  Thua,  ahoahl  there  ^happen  to  bu  iu  some  nr<- 
eaaea  a  alight  ineraaae  Cn  the  coat  of  power  aa  eompareJ  inth 
f  1  Jorii  s  drivf^n  by  mo<l<'rn  efficient  steam  engines  working 
undei'  the  ntUiSt  favourable  contlitions,  this  would  probably  be 
more  than  olfs<;t  by  th(>  incn-xse  in  prodnetion.  The  samt- 
author  ahowa  thit  tlxire  ia  a  good  deal  in  favour  of  t<  xtil<' 
factoriei  taking  « in  rgy  from  a  jwwcr  company,  as  again^t 
gcnei  ili^i.L-  it  by  inil.  |..  inhni  ]it.,rii  Ii,  i,»kc?  as  au  insUncc 
a  mill  of  IUO,000  mixi'd  mule  and  riug  spiiidK-s  costing  about 
XHO.OOO,  which  brings  the  cost  per  spjodle  ont  at  :!8a. 
Assuming  thi-  main  geiiersting  plant  to  cost  flOttoi),  Its, 
elimination  would  mean  that  the  price  j>er  spindle  works  out  at 
only  i^Cs.,  and  hence  it  would  be  pos-iible  to  put  in  an  addi- 
tional 7,500  apindle^,  which,  of  coune,  would  increase  the 
eapncity  of  the  mill  by  7  !i  per  cent.  By  a  further  aaanmption 
tliat  the  standincj  rha,t  j;es  represent  1 [.i  r  cent,  of  thi'  ]>i  (kIui'. 
Uon  casts,  the  increase  in  the  numU  i'  of  i>]iindlus  would  iedn.-i 
the  oost  |>er  pound  by  0'9  per  cent.,  as  the  fixe<l  charges  wonM 
remain  practically  unaltered.  As  to  whether  a  mill  could 
generate  its  own  energy  cheaper  than  a  power  company  could 
siijijO)  it,  is  a  moot  |)oint,  and  Mr.  Wii.soN  iiietint  ■  the 
opinion  that  after  allowing  5  per  cent,  for  interest  and  10  per 
cent,  for  depreciation,  a  mill  ought  to  be  able  io  generate  iu 
own  energy  ut  0  -kl.  t<i  Q-35d.  per  unit.  It  tlii-,  be  then 
the  task  of  the  power  companies  is  by  no  lueatiii  an  hha}  one. 
Of  cwattt  it  folbwa  that  by  tahiog  anppiy  from  «  power 


coTTipmi) ,  tin?  i:iin  owner  is  re!ievi' !  of  many  responsibilitie.s 
antl  worries  wnich  are  inseparable  from  an  electrical  generating 
plant  and,  as  ba<;  been  shown,  an  iatCMW  of  production  may 
roHilt,  although  this  Utter  advMititge  only  eeomee  in  the  eaae 
of  a  new  mill. 

One  important  point  brought  forward  by  both  authors  is 
the  excellent  check  which  oveneers  and  naoagera  have  upon 
theiremphqr^-a  when  deetrictl  driving  h  employed.  Aa  in  nil 

other  industries  there  is  the  n-iiwl  delay  in  starting  up  the 
machines  in  the  morning  and  uticr  nteal  houi^  ;  there  is  aUo  a 
tendency  for  cfliitt  .  t  >  -Liekon  several  minutes  lioforo  leaving 
off  and  before  meal  timea.  Tbeao  idioayncraaiea  nainnlly 
pass  annotieed  in  steam  and  belt  drivlnfr,  biit  they  beeome 
jNiinfuUy  evident  on  thi  ncudih.;  iiinmcli  r  m  \s  uttmctcr 
diagrams.  For  Ibis  reason,  at  all  events,  electrical  diiving 
will  be  viewed  with  disfavour  by  operativeai  and  oonveraely 
it  should  prove  a  ti=cfn!  argument  in  urgiiiu;  t!ie  ;i'!i»ption  of 
electricity.  Thtm  ;uo,  of  course,  many  other  poiuu  iu  which 
motor  driving  is  superior  to  transmission  of  encqiy  by  belts, 
one  of  which  ia  the  excellent  anrangenient  which  can  bo  made 
for  group  drivug.  Opiniona  are  divided  to  a  eertam  eztenlt 
but  this  is  another  matter  on  whi'.h  tliei.'  c.ui  iiei  rr  be  unani- 
mity .<iiiiiply  l>ecauso  each  example  natcii  be  cu)ui>lorcd  ou  its 
own  mriiL-.  At  the  .s;imo  time,  figures  obtained  in  actual 
praotiec,  aliliough  not  of  univeo-al  aitplicatioo,are  of  enormoua 
utility,  and  those  gentlemen  who  can  bring  forward  well', 
autlieatieatoti  data  should  not  hesitate  to  do  so,  as  they  will 
uiatcrittlly  assist  their  professioiud  bretiircn  and  tend  to  further 
the  iDteraata  ol  both  the  elsetrioal  nod  textile  indiMtrie*. 


THE  BLECTBICAL  OPftBATION  OF  TEXTILE 
PAOTOUIM 

at  H.  W,  WILSON. 

A  \vi\  hiT^  amotml  of  wurk  hits  Ui^n  cnrrlid  out  iu  tliu  United 
Stales  in  tliB  electries]  ilririnii;  of  both  upimiuig  and  weavini;  inills, 
and  in  the  Lc^nning  tiiis  ilevf-lopiiirnl  wiis  «witic  to  '?>••  Ufcc-ifsily 
of  taking;  nJ\antat;o  of  wiUer  po'.M  i  -  in  lln  m  ;i^[,l.iiiirii  .i  .;  nf  itn 
mills.  .Ml  (be  niilla  first  (itteil  up  in  llii,  Si  iii  h  water  tnrbiiK's 
ns  Oieir  priiiio  uiovem,  and  it  wa.*  not  imvl  ■  ur  ■,  •nr-i  i\f(fr  lla 
lirxt  mills  were  driven,  uiul  hud  -sbi.iwii  iht-  n'iiL»uirtj;<'  of  the  iAi\-- 
Irieul  drive,  tli-at  the  iilea  of  ekelrieidly  upurutin^  a  niiU.  llit  prime 
iiiuvor  uf  which  must  bu  otvaui  dri\cu,  n  nn  seriuusl^'  cuusidur^iJ. 
Expetfanants  were  then  umdc  in  tbi^i  dine  lion  with  t-snaatiafrelvry 
rpKuhs;  and,  sti«aking  generally,  it  may  now  bo  said  that  the  balk 
of  the  new  inilU  being  erected  in  the  States  are  to  be  electrically 
diiven.  A  large  amoont  of  similar  work  has  been  eanled  oat  on 
tlie  Continent,  partieubtrty  in  Uu»-ti«,  Italy  and  Spiun,  wiiii  satis- 
factory  re^ult.s  but  the  bulk  uf  the  iiKltdlutionx  aliout  uhu  li  aecu- 
rule  il.)ti«il'«  are  available  hnvo  been  laid  down  in  lliu  fnited  Sl4Ul■^. 
Experiment".  Iiuwevcr,  have  and  are  beinf;  luado  in  Ihix  Country. 

The  advautoges  which  the  advoeates  of  ckctiical  driving  utffo 
for  the  opcratiau  of  laiga  tmtiliB  iacloriaa  an  ibUed  brieily  aa 
follows : — 

I.   lllr  liiill  mi  l  [lir  c-IllJlIU'  IliMlHc  r.ill   be  liii  ll  lU  itii  must 

ranvenivnt  situnlioit  without  anv  it.ua>  U  u.-  Uit^U  iiLiiix-  positioiM. 

'i.  The  internal  arrangemontR  of  tlio  mill  as  re;;ardM  shafting, 
gearing,  belt  and  rope  tkives,  &c.,  a-e  greatly  siinpbtied  aitd  their 
costs  nidneed.  The  flexibility  as  tegards  exlcnrions  ia,  of  course, 
obTieaa. 

■S.  The  fn^uplng  of  Uie  machines  is  nitirh  lesii  arbitntry  than  in  a  * 
mechanically-driven  null.       the  motors  niid  ibo  comparatively 
tight  shafting  retpured  bv  them  ran  be  phued  where  meslCOnveuient. 

4.  The  reduction  of  the  chance  of  a  limdtdlfWili  Wfaieh  wootd  atop 

the  ■,\?ic:.lf'  rail!,  tn  a  mininnim. 

.' .  'I'lic  c-i-.--  "t  I  iiMP.iMu.'        M  rr  ii  III  :', ,;  .. ,',  (.!  t  it;j'.'  iiT  o:i  -  f -t-i  i.il  ^t  ork. 

6.  I'Ik'  II  iliiriiiin  of  the  main(eiiiuie<i  ami  depreemtjon  t'liargt^x. 

7.  Thf  jUi  r  MteadinoKS  of  ilnve  wliii-b  can  be  obtiuntd  inuler 
KuiliiUu  cuukiitioii",  with  n  mibnivineiil  piTinis.s'ihle  liit'lier  spi  i  d  and 
increased  output. 

K.  The  niduetion  in  the  total  eapitid  enst  of  tlio  mill  perspiu'lh'  »r 
per  loom  with  a  factory  of  above  a  givi  n  hi/<-. 

*  Abalnct  of  Paper  read  Iwbiire  tfas  Mandustw  Loeal  Baeliaa  «rf  llu 
Inatitntien  e(  Blealriesl  EngiBaais  an  Tosiday. 
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hork  up«ti  tbu  ri'tiuhii 


ft.  Tb«  pOMlbility  of  ki  .  p.n;:  n  constant 
Oblalind  m  each  dopartl^  "  nt  .  f  i:  .t^  fartnry. 

Item  Xo.  7  is  the  must  imporliint  one,  and  Ui«  or.e  about  whU  li 
the  moBt  diwnuaion  has  ariaen. 

Electrical  driving  pennita  of  greater  prodaelioin,  beoauaa  the 
iBMliiMijr  su  Im  nw  <m  tin  mvwhs  uww  ttemiimBi  potiUib 
■pMd  dwn  whw  optntteA  nMdmueaUr.  It  taaM  Ibc  ran  at  a 
U^ur  maximum  speed,  aa  the  maniUMtaring  conditions  do  not 
Mmh  of  thia,  but  the  average  speed  is  higher.  Exactly  arcurato 
Ggnna  ara,  of  eoune,  difficult  to  obtain,  and  we  arc  agAiri,  iinfor- 
liliMillilj.  eompelled  ao  uno  data  obtained  from  Ainorican  itourrM, 
andthisahows  thst  an  inrri'H»o  in  production  of  i*uni>' 4  ptr  cent,  in 
weaving  and  u|i  t.i  ^*  fR'r  c(  r.t.  in  spinning  u;,t\  h'-  i. \|n:iU'<l  hihI 
olitftincd.  As  rt-ijii]  thf  -^'.fitt  nicnt  that  a  conmiicrnblc  inen  asc  in 
the  Cii«t  of  i)0»i'r  ii  of  littb:  iiuporiance  if  ationipanii  J  by  an 
incTt'aw  in  uutpnl,  it  iiia>  ,  lu  rbapH,  be  adviaabk  lo  poin;  out  that  th<» 
cotton  spinnon*  and  »i  im  rs.  Ktat>'  their  coi*t»  at  fto  natch  p^r  pound 
of  yam  or  cloth  produced.  In  the  case  of  a  spinning'  tnill.  on  iiioitt 
alMwa  of  comito,  Itmay  >•  flw  that  tin  mmi^n  v~-r  iln  pricv  <>f 
imw  SQttoo,  ont  of  wMdi  Um  maaafcrtutMi  Ittvc  lo  p  iv  all  their 
eoala  and  make  their  profit,  is  soiuething  between  Hd.  and  ii  jd.  per 
pound.  Aaanming  a  price  of  4d.  per  pound,  therefore,  the  aelling 
BfiM  of  the  yarn  would  be  7^d.  A  considerable  proportion  of  the 
tjd.  manafitcturini*  coxt  ia  made  up  of  the  piece  work  price  per 
pound  of  yam  produced  which  ia  paid  to  the  opfrativca,  and  it 
would  iKit  be  Lia»y  to  Rct  ftM\  nnxiilicutiou  of  tlLi>  pi(  <'i^  «url<  prn  r. 
\Vli:\t  njii>  bt>  rejfiirdt'd  its  the  Ktandiog  iliarj^e*  of  liie  luill — Uiitl  is, 
the  auj.  lil  t  rei|uired  to  cover  rent,  nilen,  tn\e»,  iiiiiUraiK'e,  cost  of 
powi-: ,  ciliuifs  and  day  labour  -is  but  u  CMiupiirntivi  ly  niuall  per- 
ccnlugi'  of  the  price  of  the  finislicd  artic'ii  ,  ami  u  i]i<  I'liri  fikc^  a 
considerable  iucrease  iji  output  to  make  ai.y  cuiihidtrable  ditlerencc 
in  the  total  costs  per  pound.  Asauming,  however,  that  these  fixed 
charges  repreaent  about  12  per  cent,  oil  the  price  of  the  product, 
whha  mpgimn  to  ba  aboot  the  correel  flgara«  u  increase  in  output 
of  5  par  cant,  would  mean  a  reduction  in  tho  total  eost  of  the  gouds 
equivalent  to  0*6  per  cent.  In  a  modem  apuming  mill  the  cost  of 
power  does  not  usually  reprcvvnt  wore  than  3}  to  8  per  cent,  of  the 
production  costs,  and  an  increase  of  10  per  cent,  m  the  coat  of  power 
would  only  represent  about  0"2A  per  cent,  increase  in  the  total  co»t«. 
Tilt'  peirenta^e  marpin  of  increased  profit  may,  tiierefure.  i.i-eni 
ser\  siinili.  but  mi  a  turnover  of  the  aiuomit  «  hu  ii  tlh  h  .kii'.i'n.s 
a  large  cotton  mill  rcpn  scnts,  it  would  be  iiu:l.'  iicrc  piililr  ni  llie 
annual  Ixklaitce  xhi  I  t. 

The  (imt  objection  urc.d  against  electrical  driving  is  thai  its 
reliability  has  not  been  iiiiHii'iently  ptovad.  Tho  eanital  expen 
diture  involved  in  the  adoption  of  tDt  alaettioal  mtam  ia  also  aaid 
tobangNotin  Mnpariaonwith  audtaaioikl  dnvbig  aato  put  it 
ontof  court.  ItkabowgnadtliatitiaoaljndviatagMnn in  special 
cases,  or  when  tho  wtftft  Uwd-fMior  ia  poor:  afio  that  the  afli- 
riencv  of  a  mochanical  drive  {■  eomidniUy  M^mt  thm  that  o(  aii 
eh-clricttl  one. 

As  retards  the  (|ucstion  of  the  reliability  of  a  properly  hMtalled 

electrical  plant,  there  c«n  be  no  two  opinions  amongst  those  who 
know  anythinj?  of  the  subject.  The  second  objection  is  answ  .  red 
by  tlie  eiirhth  item  on  the  liht  id  jidvantapi'S  claimeil.  A'*  recarils 
the  third  ui.ji'Ction,  one  Irnjiiciitly  iiiei  ts  p.'i  s..m»  who  are  prepared 
to  adiiiii  that  it  may  l>e  a<i\i».ilde  to  ftdupt  electrical  diiMiii;  for 
awkwardly  arraiifjed  old  iiiiiU  which  are  bciii^;  partly  relitled.  c)r  for 
a  number  of  small  miils  clobo  together  all  belonging  to  one  owner, 
bat  that  in  the  case  of  a  new  niili  the  advantages  of  tho  elec> 
trieal  drive  are  raythicaL  A  whole  Paper  might  be  written  and 
a  long  diaeuHion  neld  on  the  fourth  objection.  It  is,  of  coarse, 


perfectly  ca-sy  to  mcft-siire  exactly  tho  eflieienoy  of  iin  electrical 
plant  from  the  prime  m mr  to  (he  driven  muchinc,  and  to 
stjttu  with  positive  accuracy  what  the  elliciency  is.  In  the  caiie  of 
a  mechanically-driven  mill  no  one  can  state  definitely  what  the 
actual  efficiency  at  full  load  really  is.  The  time-honoinred  method 
  -  and 


oi  taUnf  a  Mitioii  dh«nn  with  all  otnpe  OB  the 
(hen  taking  a  fal!>loBd  aiagram  and  eoonderinf  that  the  dr 

l>etwcon  tho  two  represents  tlie  percentage  cfTieiency,  can  only  W  a 
very  rough  approximation  t^^  tbr  truth,  and  tho  ikctual  ellirieucy 
must  be  considerably  lower  ihitn  I'ne  results  of  such  an  experiment 
would  show.  The  author  w >i  c  >  ni  chnrgo  of  some  experiments 
which  involved  the  driving  of  a  lenuber  of  mule  spinning  frames  by 
aMin^'le  larij.'  induction  motor.  To  bepin  with,  for  a  peri. id  of  thrcL- 
weeks  the  motor  was  drivin;.'  the  frames  from  a  hur  slmft  through 
a  rope  drive,  .ind  riH-ords  of  t!i<'  pouer  t.-ikcn  u^  ie  Mdta.ip-  i  from  an 
mt<;Kraling  wutliiieler.  After  this  the  motor  was  directly  <'oi;pled  In 
the  line  sli  ifi  liirough  a  flexible  eoiipling  and  run  foranotlier  perimi 
of  three  weeks,  the  molas  running  the  same  number  of  hours  per 
week  and  spinning  oraetly  lha  iana  oouita.  With  the  lepa  4am 
eliminated  the  prodaetlatt  leaiilla  wan  aome'what  inenaead,  and  the 
average  power  taken  fbr  the  whobneriod  reduced  by  between  13  and 
111  per  cent.  It  would  eeem,  therefore,  fairly  obvious  that  the  more 
belt  or  rope  drives  or  other  tnuumiaaion  gears  introduced  the  lower 
must  bo  the  efticiency,  and  peraons  who  arRue  that  with  the  most 
modern  forms  of  rope  drive  it  ispoMible  (o  obtain  eflioiencieii  of  tho 
order  of  Its  per  cent,  are  e\ccedinf;ly  sanjjiiine,  I  pmi  tlu»  question 
of  etVu'iency  accurate  f'lfjtin  s  arc  dillici.ill  to  obtain,  and  it  innsl  be 
admitte'il  that  in  the  most  ino-lern  m'dh  the  results  are  probibly 
very  gix)d  ;  but  it  is  very  iiiiich  to  be  questioned  if  .i  bitt<ir  result 
licm  per  cent,  is  ever  obtained,  and  cerlatii  iimtanctis  of  even 
motU  rn  mills,  where  the  result  is  nearer  (iU  per  cent.,  are  kaown  to 
the  author.  In  one  mill,  which  recently  had  a  new  engine  put  in, 
tho  l^ll-load  diagram  waa  788  i.b.p  ,  and  the  light-load  bietion 
diaacaaalilM>ULr.,oraaappanoteflieiaBa7«f  Wpercent. 

The  aait  Mint  Aat  ailnB  ia  the  eonaidaration  of  the  conditions 
tobefllUyfaMLaadthaiMWiauatypes  of  machinery  to  \>f  driven.  In 
a  ■pinnhig'nlilttlMn aw thevarious  preparation  machines,  mcUiding 
beaters  or  openers,  scutchers,  carding  engines,  drawers  and  Klubhers, 
intermediate  and  roving  &aines,  which,  upeakinc  t^enerally,  furui  a 
very  itteadv  load  ;  rin?  spinning  ami  ring  doubling  franies,  which, 
r-,iniii:ii,'  at  a  i^ivcn  speed  and  upon  one  class  of  goods,  represeut  an 
aim  )sl  perfiiclly  steady  load  ;  and  npinning  miile...  individual 
luiicbiiics  of  wliicli  eliiss,  from  the  eoti.iitidOs  of  tie  :r  ',n;>ik in:.% 
repres-ent  one  of  the  most  variable  loads  it  i»  po^sii)lti  In  obtain.  In 
a  w civing  shed,  manufacturing  a  given  class  of  cloth,  the  load  should 
be  very  steady ;  and  in  a  drying,  bleaching  and  finishing  factoiy  the 
load  on  the  Afferent  maehinw  k  esoeemriy  variable,  though  the 
load  oo  the  prime  mover  may  be  moderately  constant.  For  apin- 
ninf?  and  weaving  abeoluteconslanes'  of  speed  is  desired ;  for  bleach- 
ini;,  dyeing  and  finishing  speed  varuilion  on  tlie  machines  is  essential. 
Uavin-;  regard  to  the  conditions  of  the  case,  it  will  k>e  seen  that  for 

X'nning  and  weaving  induction  motors  offer  great  advantages,  and 
ibulk  of  the  electrical  machinery  now  used  in  this  claim  of  factory  is 
time  phnae,  40''^  or  iW'--  fKXJ  voU  plant.  I'or  bleacliini;,  dyeing  and 
tinisbin;;,  with  the  liir>;e  .speeil  variation  called  for,  direcr  cnrrent 
machinery  must  l;r  cnipi'i',  eiL  TbennKtup  to  dale  nianul  u  i  urers, 
who  have  tried  i  lec".ncal  dnvin^.'  for  tilis  cliis.<  of  work,  admit  tlmt 
tiic  ri  suits  nlitiii:-!.'  i  are  vi  ry  ^;re  I'.ly  Kll|>erior  to  anythint;  that  can 
bo  done  by  iiiechiinical  driving,  largely  on  account  of  the  speed 
variationii  required.  The  average  load-factor  for  worfc^of  this 
deeeription  is  generally  low,  and  the  geoentor  capacity  la  aoua- 
timee  not  more  than  SO  or  60  per  genl.  of  tho  molar  capaoity.  The 
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ftiithor  has  cottetM  vaffeus  figures  aa  to  th«  f<WI<W  taken  hy 
diflTerent  mAchioea  TMd  ilk  dyeinff  and  iinuhtng,  aM  ghrw  them  in 
Tikblei  I.  herewith,  aa  aotne  may  he  of  intereat,  and  it  niaj  be  men- 
tionod  that  in  nearly  all  case*  each  machine  haa  its  own  motor. 

In  disenKsinc  th.'  hfttt  arrangenieal  for  tlic  electri***!  drivine  of  a 
lar^  apiiinin^  itnll  u  number  of  points  b^vt  to  be  cuiji<i<!<'ri^<l.  To 
luamtain  thi'  iis  .Tiigc  wpecd  at  iho  hiRhfist  potwiMc  it  is  m-ciruNury  to 
rediloe  all  bfU  or  roju.-  trini«ijiit.iii'.in  IxjIwouti  liic  priiiio  inoM-r  anil 
th«  driven  uiK'tiiuo  Co  a  minimum.  We  are  tiierefore  blouj^lil 
immediately  to  the  question  :  Is  it  better  to  provide  for  a  motor 
direetly  couiected  tu  each  mAchine  or  for  the  makchines  to  be  Kroupod 
■ad  mna  hj  hrger  nwtCM  t  It  n  oMowi  of  «owae»  in  hhvUi^ 
tUithaltbaoMwof  thediMiif  otoNilaaiiiMtbeooiwidnred  wupm- 
ntely.  Single  mnleo  confititato  meb  an  extremely  variable  load 
thai,  so  far  as  any  renults  up  to  tht  fresont  have  shown,  it  is  impoo- 
siblo  to  drive  them  singly  by  motors.  With  four  mules  on  a  single 
motor  the  writer  liat  st-en  varijitiont  ui  demand  from  15  to  00  n.r. 
almost  tnstantiv,  nnd  this  ni-mifr stly  rcpfMenti  «  roni.lition  of  affairs 
mider\shu'h  iiu  iiii^l-Lir  run  iiiuintiuii  lui  (vl"":>l;UrU  tsinstiuit  spt-uii. 
RrtiU'llv  H(K.nkint,'.  it  car.iKjt  )v  m-A  tu  tw  ^,'u(,ii  priwlictj  to  drive  less 
tliiui  11  lu.iltH  fru:ii  a  siiif^ic  iiiutur  of,  siiy,  l.jO  ii.y.  Under  these 
i-iiiulitioiia  gutxi  rfSiUu  mii  'im.ui^  ob»iiuitr<i.  ilowever,  Mnth  the 
other  machines,  which  normally  give  a  fairly  constant  Icmd  on  their 
driving  machineiy,  tliese  condlUoos  do  not  <tpply.  It  is  possible 
aitlugr  to  uw  «  DnmlMr  «f  «oinpanitiva|y  mdi  iiMitan«  «r  in  ti  e 
cam  of  looma  wry  muill  moton  diraetljr  eooneetod,  or  drivr  n 
tbraogh  a  single  strap  on  to  the  various  uiafthinec,  or  to  gronp  the 
mMhtnes  and  dri%e  through  larger  luotora.  WHh  the  possible 
uceptian  of  ring-spinning  and  doubling  frames  there  is  very  little 
doubt  in  the  author's  mind  that  the  oorrort  policy  is  to  group  the 
machines.  The  !!ir{,'t  r  iiiot.?rs  Imvv  n  ronsidcrably  higher  full-load 
e>Vun>  <]<'>',  itiiil  till  I'liul  coet  ul'  tlu'  iiis'.iiUation  is  much  lower  than 
if  miiall  i)j<:.turi4  who  instiiUeii.  With  niijj-n-pinninj;  frames  con- 
stantly on  oiu' cluss  ot  counlfi  the  Ifir^iT  nuiiilicr  uf  Miiiall  uiotorn 
may  pof«.«iil)K  1.0  wiirth  oor.niiirriiig  on  nrcuuiit  of  ibii  luore  tven 
»p<'.'.l  nlitftin.  J, 

In  r>rili  r  to  trn  p  soinr  nit  a  of  the  jKjwrrs  t»ken  by  the  various 
el&A.'4<'^  of  luai'iuno,  ;i  fsiw  nhstnu  tii  fruin  ;«  I'itfn  r  ri'.iil  liy  Mr. 
K.  W.  'i'tiuma*  (u^)  given-  The  tests  detailed  wore  made  at  the 
Olympia  Cotton  MiUa,  Columbu.  Tbt  nmnhiiww  Mna  ud  IN 
various  motor*  were  a»  ftiUows ; — 

"  ft  OMMN  on  tlio  flnt  flodc  of  Hm  mill  om  diiiroii  Iw  »  90  H.r. 
motor,  Mttd  <No.  VU  in  lUlto). 

**  5  hnokon,  10  tntennedimte  and  10  finisher  Fctitcliers  on  the  third 
Hoar,  4Nn.  wida,  are  driven  by  a  belted  motor  of  LH)  h.p.  (No.  21). 

**  4.1in.  revoMng  top  cards  are  driven  by  a  ICO  h.p.  beliod 
motor  (No.  H>. 

"B'i  -lliin.  canl*  i>rii  ilrivcn  l>v  n  !.'i<>  it.l*.  iiiotur  f\o.  I.'i. 
••aiO  drawing  .l.'liv i-ri. 1.1  III  xhiMi.  r  ■.piinlli-    l  '  i>y  ti.,  :l,4;« 
intermediate  frumK  i*piii<iU-s  UW  by  .'0,  niul  tfw  lint-  inuur  t^piudles 
(7  bv       are  nil  driven  bv  a  U'llcd  150  ii.i .  iiio;ur  iN  v  '.n. 

"  Ifl.HHl  tine  frame  npindles  are  dri^m  by  two  Ultiil  150  nr. 
nMtOTB  (.Nos.  ii  and  4). 

"100,lt2U  ring  spindles  are  driveu  by  lU  u.f.  ut:>Uji.^,  mmh 
bom  dircattr  conaoeled  to  tho  ihoAing  it  oj>i  rutc^,  thus 
iDCtfio  OM  of  eoontar  bolU,  and  bttwoio  fho  engmvit  gene- 
I  power  and  tho  ininilint;  frame  there  la  aelf  »  a|in.  belt, 
that  Miag  ilie  belt  from  fba  line  shaft  to  the  ftoina  diiMit  The 
motors  operttlinK  the  frames  are  numbered  1, 2,  7,  8,  10,  U,  16^  17, 
16,  10.  MX  slashers  and  an  exhaust  fan  on  the  second  floor  of  tho 
mill  are  driven  liy  ii  W  u.r.  belted  motor  (No.  iJlk). 

"  The  'i,iU\  luiii.  I  draper  looms,  as  well  aa  the  necessary  spooling 
and  wnrpin^;,  nif  ilrn.  n  by  four  bcll»'(1  ISO  u.f.  molors  i«tifl  one 
T.'i  H.I',  liclti  il  mill',  r,  llir  iiuiuliiTTi  of  llii'  niulorN  licuif;  .>.  tU.  Cii,  1'2 
and  JH.  The  looius  i»ru  iui  uti.i  i>ti  tl...'  fii-Kl  iiml  «i;ri..nil  llour!i,  ami 
the  spoolers  and  warpers  on  tiic  «.'con.i  !!..xir.  Tlw  tluih  rooiii,  con- 
taining six  seta  of  uotb-ruom  machmcrv.  is  driven  by  »  u.i>, 
bdtad  motor  (Now  9Qa)  loeatod  on  tho  ficM  floor. 

*'  Talla  n.  shows  the  Tariona  moton  hi  this  mill  «1th  the  horse- 
yowor  dovailoped  by  each  nndar  hdl-loaid  and  also  without  the  load 
OB  tbo  miMshincry.  Tho  mimbon  of  tha  variooa  motors  oorreapond 
irith  tho  muibeia  mm  b  tb«  dMsriothn  of  tbair  loeation  and 
  •  I  alow." 

s,  «•  Cod  thai  tha  oonhiaad  mttaig  of  dM  moton  in 
tho  mdla  vaa  8,176  lu.,  thit  tho  total  ktad  ma  9,8«)>48  to 
irfaioh  should  be  added  66*88  B.F..  the  ocjuivalent  of  the  machinery 
aot  bt  operation  when  the  testa  were  made.  This  mokes  the  total 
power  required  at  the  switchboard  2,QVi-i)})  h.I'.  .\gain,  in  con- 
sidering the  power  required  to  drive  each  motor  without  machinery 
loBfl,  it  ii'.nst  hp  borne  in  mind  thRt  thp  fi;»«)rp!i  givpn  not  only  i-nM-r 
th'-'  fridioii  of  till  roliitiiig  dliuft.^i,  ('..<Ufilini;^  ftinl  [lulIryN.  lull  iiUo  nil 
loiihef*,  ^ri  lit  or  si:i  ill.  lM-I\\et'!i  llh-  iiiol'ir  uriil  s^vut'hbootd,  llio 
mstrniiiMlt.  nuikiiif;  tin-  n'l'orili*  luMMi,'  lo<  nti  i.l  m  tli"  engine  rootu, 
mid  iU  c(.»iijK€tiuii»  biiitg  iia»Ui.i  Hi  ibu  £^wiU:bUjard.  Again,  cou- 
sideration  should  be  given  to  the  fact  that  in  some  cases  the  laraer 
size  motor  dri^'Bs  but  a  small  amoimt  of  shafting,  while  in  other 
i  a  man  motor  wuf  driro  a  wy  moafa  hagutt  amoaat  of  ohalt* 


)Matuictl 
■tint  tho  1 


TablO  n. —Hontt-powfrt  Futl-lia^l  aiui  Xo  hyid. 


Motor 
No. 

iiize  molar 
II.P. 

B.r.  foll- 
load. 

a.r.  no- 
load. 

Per  o«nt  maehinsry 
en  (all-load. 

1 

130 

llw'6 

36-0 

•MO  \ 

160 

133*5 

83'S 

IttM  f 

SWw  / 

8 

ISO 

61*75 

IS  0 

0^10  \ 

4 

190 

Stt'5 

18*0 

5 

160 

ISO'O 

39  35 

96*60  1 

Oi 

m 

ISO'S 

399 

100-0  ! 

6b 

75 

91 -0 

19-6 

1000  I 

7 

lAO 

l.iiW 

2H'60 

100-0  \ 

H 

160 

liW'lU 

•i«0 

8S15  / 

9 

160 

847 

10 

ISO 

into 

360 

lOQH)  1 

11 

160 

180*0 

44-7 

100-0  1 

Is 

160 

Iw  9 

86-4 

1000  ) 

18 

150 

m*e 

890 

■.•r,.^l  j 

14 

160 

84  s 

IS-6 

100*0 

1.5 

ISO 

fiao 

1.1*0 

lOOit  1 

16 

ISO 

l.W  1 

36-0 

lOftO  Y 

17 

ISO 

148-0 

384 

100-0  I 

18 

ISO 

I48-i 

960 

1000  1 

19 

ISO 

165  I 

31-3 

lOOO  ) 

2<U 

ao 

19*fi 

8-45 

100-0 

so 

ig-s 

10-40 

100  0 

80c 

no 

360 

10-0 

31 

160 

110-8 

19'S 

WH> 

8175 

2580  45 
•66-88 

S597-88 

553-1 

Sl'Ol 

ftoawftag. 
Drapai 

W«ft 

Rov'ng,dmi^ 
Warp  and  wan 

Bpooling.warp- 
Ing  it  draper 
looms. 
1  88  cards,  4Sta. 

W      II  H. 


Wai» 


Openers. 

Cloth. 


I        item,  TW.  hh  h.p  .  ij  tho  estimate  of  powor  re'inind  JoT  fha 

niachiDtiiy  stopped  Juriiif;  tlie  U>st  on  motors  I,  ^,  i.  !>.  H,  \i. 


ing  tlmu  it£  larger  UL>]^hbuur.  We  liad  thai  the  auiotmt  uf  pon  or 
for  the  motor  and  iduiAlng,  indnding  all  losaea,  was  552*1  H.i .  for 
the  entire  mill ;  but  in  some  eases,  aa  ooted  before,  some  machinery 
OB  moton  Biraiberod  l,0id»0i8aBd  II  «■§  mnmadildy  in  opera- 
two.  Thking,  th«n,  tho  aataal  powar  that  woidd  haTo  toan 
teqnirad  to  operato  all  the  maeliinery  at  the  same  time— namofari 
2,691'88  B.r.*— then  tlie  total  percentage  of  tha  power  reqiiuradlQ 
diiva  tha  motor,  Ehaftir?  -url  lint'  lotoses  was  21-2(>  per  ceot. 


Waot  Sranmo. 

Motor 
Ko. 


Table  lll.—SjiiudUt}tttIl<rrn-fowtr. 


16 
17 
IB 
1» 


Spindles  per  a.r.  (all- 
bad,  inoloding  (rie- 
lion  of  motor  and 
uhafUuK. 

  6m  it   

......  66-4   

  6B«   


Bundles  per  H.r.  tall* 

load  and  <}«la4StiBg 
friction  of  iDotor 
ood  shaft, 

  840 

  79  4 


ATstaga 

Wcrr  BrtHMiKo. 
1 

8  .. 
7  .. 


Avanga  ...... 

Table  IV.  givM  tho 


OS-OS 

wo 

Hl-3 

VH-1 
71  8 

7M 


TS-0 

ao-it 

96*0 
110-3 
S«0 
900 


•I  IB 


Ro. 


Table  m. 

TM»  ly.  laon  fsr  tlamgtmm: 

lMmaptra.ft.Ml-  Zmim  par  Mi- 
load.  Jaohidfaic  Ida-  bad  after  deduotf^ 
tioa,leadof  notor  r.p.  of  motor  aad 

aad  ihalltafl.  shafting. 

5    a-0    8-68 

«a    8  H    4  M 

Oa    „,   4ft» 

n    0-60    040 

18    8*70   ,   5»8 

Average  of  Ust  four  tests     S-63    4*87 

Table  V.  gives  the  weights  of  the  shafting,  couplings  and  pulleys, 
as  also  a  list  of  the  ntunber  of  the  be«rings.  This  Table  is  interesting 
from  the  fact  that  this  mill  has  nndonbtedlv  less  weisht  of  rotating 

niiiterial  per  BpinrUe  for  its  shafting,  lynjplin^,  and  pulleys  tlian 
mill  tlml  Kii-s  ever  lif<  n  put  in  upf-ratiuii,  thul  in  complete  in 
ilM-lf.  mill  IS  II  clolli  proiidciiiK*  mill.  The  weight  per  spmdie  is 
liillb.  Till!  (iiniiicli'r  of  the  tli,iftin^;  in  the  scutching  room  is  '2J,'in, 
Olid  2tiia.  lu  the  eaiii  iouiu  il  is  'ii^^a.  and  2l)in-  >o  the  spinning 
room,  2|iin.,  and  in  the  weaving  room,  2|'i  and  Stiin.  The  2iiin. 
shafts  are  the  receiving  shafts  (oi  the  belts  from  the  motors,  and 

V  aa  in  tho  oaao  of 
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the  carding  and  weaving  rooiu*.  All  Uie  pullcji  in  ttw  luiU  »bo\f 
'join,  diameter  li av«  wom  riiM.  Tlw  Iwyi  gf  IM  miU  M»  lOfk  ttn. 
from  centre  to  e«atn. 


MaMt 

■ 

Pallm 

1 

 J 

ttviiiUiiKil  omnu^s 

.  nok 

Coaplbf. 

1 

*■>■• 

1 1  «  9*  ' 

11  <  - 1 . 

U4WI8 

ASA 

D  >t  .  *f  ■ 

m 

vw 

IS  Q9W 

tjl^  •;  2 '  ■ 

IE 

A, tint 

1  1  mi 

'if.  rJ'l? 

1  Oft           — 11k9' 

fM 

0,  r  tM' 

1  4  Rl  *? 

0*1, -I  *  1 

1  rtfl  .  •>  *  —  1  "»  «  9 ' 

1 1 ,2111 

U  UOM 

7 

•>  i/i'^ 
*(  1  v>t 

hOO 

ii,.t  1  f 

14  «  'Jl  > 

IS 

T    l  IT 

I'J  -  91  ' 
"  -1  ft 

9 

lA  A«>u 

3!  1 

m  •  -54 

10 

1,«»3 

S51 

2.«40 

11 

l.-<!>3 

4,'.! 

2,Hia 

.1,0^7 

11  y  a;^ 

12 

23,)il3 

4.631 

14,725 

4'.','.H>1I 

IS 

23.10H 

■4.742 

17,147 

i:Mwy,*.,  aix'i;; 

14 

17,73H 

2.»28 

5.7MI 

37  «  2J^-  Hji-ilJ 

IS 

♦l,HH2 

l,71t". 

4..^(i2 

13.1!*0 

30x2j:.-  hk2;; 

If. 

1,'JIH 

:t51 

2.MHI» 

r»,i.vj 

17 

I.'JIH 

354 

2,HH0 

5J52 

H  -2j-; 

14 

1  ,K>H 

3r>4 

3.04O 

I'J 

1  ,K»* 

3A4 

3.040 

11  K  2;;  -  5^  5i 

■M\ 

2,001 

2.ior> 

7k2;j-20^  1;; 

30ii 

230 

1,273 

4,402 

n.2|i- 12. 2;; 

2* 

1.9W 

370 

774 

3x2;i-  f*>.2;i 

SI 

2,H!K) 

Uo 

1,09.'. 

i.7'10 

lb.  per 

173,'. » 

ao,»ac 

,  ue.ua 

}  1  70 

1>8B1 

1  5  aw 

■piodk 

The  (oUowins  diows  some  U-nta  uiado  on  iimtur  Ni..  17  nperatiii|{ 
wnrp  Kpiimint;  irauicH.  Thero  were  18  fraiue*  of  '2Ti  »piuJln6,  iin<i 
IH  uf  'IM  »piiullc«,  luaking  a  total  of  0,400  lipindles. 


143-U 
1318 
104  0 

84.5 
«l-73 
42-2.') 
23  40 


66-4  •gtoolctpnii^ir. 
<IS'4       ,.  H 
fiOO       ..  » 

■Vr'i  »  rt 
•  .I'J  »•  ■■ 
37-5  „  » 
or  10  )'„  per  sent  «l  Ml'lowl. 


'  Daductivg  liK-'lO  ill  Meh  cmo  above,  wo  hftvo  for  neti  power 
of  the  &»ium  llift  fioUowinf  :— 

14S-0  Hi>.=3S<W-t-119-t  ■.F.or794<viaaiwpt<ra4'. 
124  8     „     23  10  I  101-4  » 
104-0     ,.  -23  40+  HO-6       „    ltd*       It  » 
M4S  ?:mO+  (111        .,     77  7  „ 

i,I  7'.  Ji  111*  3H3'.       ,,  N2li 

ij      .,     .'J  10  *  H  H.-.     „    m  o 
1  in  (mH  . Willi;  slu.ws  some  tt-Ht^  iiiiulr  on  mulor  Ni>.  1  uinl  n  pn  - 
Btiili*  Uii-  power  r<^.|iiiroil  for  driving  ;1M  riiif;  weft  spiiullcs,  IS)  of  U7'2 
lipimllct.  and  1»  of  2.'i(i  npiudlot,  oi|imlliii[;  10,U<>'i  Hpiiullea.   Ill  ilii* 
leiil  a  portioa  of  the  Kpindles  m  ure  uot  run  Uui  iuit  uny  part  of  tho  tuuo. 
FaUlodl     Mft  ipinllM  1194  k.p.  or  ffiO  ■pinltei  per  B^. 


70%       ,.  0,33fi 


SS4 

3.'j3 
17  li 
0-0 

'lllis  p«  n  .  Ill  1 
(ur  full'iuii'i  III 
Tokingout  ili<' 
UOi) 
UM-O 


4.7V2 
3.1ft>< 


104-0 

93fi 
7,-.  t 
.j8  J 
1 1  r, 

20O 


71-8 

r.7r, 

1,341 

r.i  1 

IS  1 


_'i  Would  Ims.  (  I  >  111. 

l.;'3ed  Ihv  full  Mlllul 
-•'  II. I',  (rum  *H.  ii  •■!'  r; 
n.F,-2ti  +  a30  11.1-.  or 


ol 


;i  7  jiri  cent,  ut  lull  lo«d. 
!l  II  tiiovd  lnul  llif  U  i«( 
sjijiidlcfs — VIZ.,  10,032, 


l:in 


■  ftbove  iiiiiovnits,  tlicii  :— 
9<>'0  spindln  pvr  H.r. 

W-7     »  » 

Ml     „  „ 

101  5  „ 

ring,  0.0'iH  lovi*.  p<>r  niin. 
Th"  I  -  >'  r  i»  LIO  H  I',  ilirf-rtlv 


>M-^W-0 
Mi!  .„  •tt'f07-0 
7«-4  „  2fit-W-4 
ew-S   ..  -26t32.', 
410    ..  =26  +  156 
This  fmnicii  are  2Jin.  gauge, 
ftpindlo«,  running  on  -No.  40^  weft 
cotinotU'il. 

The  following  ahaves  Koinc  U-ki.s  made  on  uiotor  ><c».  14  driving 
HH  4.1111.  revolving  top  cards 
li.P.  wii»  »howu  a»  follow  14 : 
Full  Wl.  W>««rd«,  HI'..    i(  r.  or   0 '.)!'• 
Malt    ..    It     ..     4n7.'.  llu  .. 

No  m»chifi«ry         l-iti        ..      1«  4  per  ctiil,  iii  tlit 

Dudtlvlin^  lliu  Erivttun  i»ud  ol  motor  aisd  nliiil(ini{.  <.Vi'..  from  (liv 
total  lokdMi  wv  havo 

M'6  H-p.- 14-41  W.7.-t-OirO  N.P.   0-TH3  iM.pttCtril. 

.   4if7JS  „  ^l«B  *»19 


With  tho  •haftingi  nolor,  tlir 

por  cnrd. 

'ArdK, 
full  luiid  lor  all 


Tho  ioUowing  ihowi  MiDe  t«st«  on  motor  Ko.  s  driving  430  40tii. 

llrnpvr  kioaMOintWO-bfirUt:«H  work,  lA  of  ihew  loonm  Ix-irig  unnvoid- 
nbly  stopped  tfafOngihoul  (In:  t'nttr«  t<:-st.  rricticrilly  uni-  lmU  of 
i\\e»e  looms  were  on  the  fif-t  floor  of  thf  mill  imil  onc-hiilf  on  (hu 
M>COiid  riixir,  hnt  all  wcrr  dri^  *-'n  from  the  lowi'r  llour.  Ab  lian  boon 
nuled,  tht  'it'^iO  koin*  in  tbc  niiU  arc  driven  by  five  motors,  but 
only  ono  motor  ii  ^ven  below  :— 

With  4A$  InaiBa  MJt.  leqoircd  i  '><  0  3  0  loonie  per  H.P. 

H6       „  ..      iOiji.   .  i-23   „  „ 

22.H  „         ?kO  ,,  2  H6  „ 

120        ..  „        7*0  „  2-20 

No         ..  „        ',i!)';{5  „    18-8  p«t«eut.  of  (uii  load. 

Dnluctiuc  thv  loiul  of  the  liMMOr  Olid  alMftia|;  flUIB  Hm  Vwd  in 

rach  rasi'  aoovi',  wr  hav<'  ;  — 

l.'.r,  i>  H.p.  .I  +  ISG  -'.  11  1  .  or  3  (w  l<«)mj  per  HP. 

IIKI  O   „  2-.f  .-.     77- 1       ..     4  47 

7»-0    „  -:2!>,5+  4v,'i       .,  4<X) 

.'.10   ..  =2L<S+  251       ,.  4-78 

This  motor  was  a  btltiil  one  of  l.'iO  ll.i'.  driving  div  lir.i*  u( 
shafting,  each  line  biing  "inft.  4in.  long,  and  '2,'.  in.  diiiiiicU-r. 
except  the  lengths  hav  ing  the  ccunltfr  pulleys  mK>n  thi-m.  TIkso 
are  'ijjin.  diameter.  The  tutal  weight  of  slialting,  couplings,  and 
pulleys  i.-i  H<i,'2H7ib.  There  are  lt)0  l^arings,  'ii'.in.  diameter,  ajid 
10  of  '2j;in.  diftincter.  Tlii*  ten  wa.'*  made  on  .Uily  I'i.  I'.MH.  The 
temperature  in  the  room  was  HNleg.  and  outride  iho  mill  H'i'tSdcg^ 
The  speed  of  thi:  Khaitiug  wtui  ilOO  rev ».  per  miu.  and  Uiu  »p«iiid  of 
the  luom<i  16ft  teva.  per  uiin.  Un  the  leete  of  tlie  otheir  motora 
operatmg  luonui  kftOT  deducting  tlie  powers  caqulied  bit  tlan  moton 
Mid  etuuting:— 

HoloT  6a  run  4  71  iMni  per  Ii.P. 

„       I'm    .,    4'.»3  „ 
»      12      ..    4  02 

„    13    .,  r.  It; 

,\  point  winch,  to  the  author,  seemn  of  the  gieiilest  importance,  and 
upon  which  very  few  ligtirv:*  are  available,  is  the  actual  coi>t  for 
power  at  the  prc««iit  time  in  luodurn  mechanically -di-iveu  itiilli. 
The  author  has  coUeeted  a  considerable  amount  of  information  on 
thiH  subject,  and  though  the  lignreii  may  at  tir.il  ^cem  .somewhat 
Htartliiig,  there  i>i  no  donbt  as  to  their  approximate  nrcuracv. 
Cotton  majiut.ipturur^  nearly  always  slate  their  power  cost*  in 
tonus  of  indicated  horse-power,  which,  UAt4U'ullv,  i«  the  most  con- 
veoieot  nnitfor  ihem  to  nee,  and  eemetimee  nckoii  in  tenue  of  the 
I.H.P.-hour,  and  eometimee  die  I.H.P.'}*e«r.  The  avenig«  of  the 
reiulto  which  the  author  h.-ui  come  acruioi  hhow  that  in  a  inodem 
apinniOj^  mill  of  good  si/e  it  in.ay  generally  b«  talnn  that  ibe 
generation  costs  per  I.H.I'.'hoor  llpon  tbo  bcMia  of  calculation  tooO' 
tioned  below,  in  the  cMe  of  •  Dliu  rODning  fall  tune,  itmountm  to 
about  oue-twelfth  of  a  penny,  or,  say,  approxiinately,  about  tl  p«-r 
l.H.P.  ypiir.  Itepairs,  iiiu-r.  >l  and  depre.  iation  bi  iiig  taken  at  about 
10  ^'ci  cetit.,  the  total  eo^l  per  I. II. 1'. -year  comes  out  to  somellung 
of  the  order  of  .'.b  to  10s.  In  the  case  of  a  weaving  bIusI, 
vvhieli  is  normally  a  •~malli  r  midt  i  takiiig  w  ith  h  s,^  eiigiiii'  povvi  r. 
and  in  which,  of  eour>ie.  the  proportion  of  the  -<taii<iiiig  charges  pir 
I.H.I',  comes  higher,  the  cosl  may  !>,■  taken  .is  bcHvei  ii  £■!.  lUs.  aod 
t,:(.  .'la.  per  I.H.I'.-J'mit.  The  ligures  represent,  of  eolirx',  remadt* 
ably  good  re»iih.'<,  and  will  tiijie  a  great  di'4kl  of  bcutiu^  ;  iu  fuel,  it  i» 
obviu4u  that  upon  the  ijue-ttion  of  eoouoiny  oii\y  U  would  bo  Ten* 
difficult  to  improve  upon  Die  li<ntrci«  which  a  modem  cotton  uwB 
can  nhow.  The  amount  allowed  fur  interest  and  depreciation  of 
10  per  cent,  on  the  steam  plant  maybe  criticised,  :uid  it  iniiy  at 
once  be  naid  that  great  difliculty  c\i-ili>  in  obtaining  exact  ligurt^s  as 
to  the  allowann-.s  made  by  the  diU'erent  mills,  uinl  it  appears  to 
depend,  in  some  cases  at  all  events,  on  the  iei|uii'eiiients  of  the 
Iwilaiiee  slii  i  t  for  a  given  year,  .'^lany  of  tin-  mill  o«i)er».  imwi  vei. 
consider  10  per  cent,  interest  and  depreciation  allovviviRL-  un  llicii 
steam  plant  its  too  hii;h.  ainl  jjoint  out  tlial  in  s,>uie  cas-  s  enf^ine^ 
hav  e  been  running  for  perioils  of  litt  or  40  vears  vv  i'.lu.ut  any  M.cious 
breakdown.  This  mav  he  th,  ense,  of  course,  with  old.  sluvv  iunniii;; 
low-preimrc  engiiies,  but  with  th«  much  higher  jti'-WM  !>|>t:«d  now 
adopted  and  the  bigher  pt«wMU»«  of  working,  tht  mao  who  antwi' 
patee  the  eifeetive  nfe  ofbiti  plant  to  be  anything  orthuonkrw 
txceedhigly  sangnine.  It  ii«  eustumary  with  a  privatelv .riwnel 
electrical  iustallati'in  to  allow  ■'>  per  cent,  interest  and  7i  er  10  per 
cent,  depreciation  on  the  plant,  and  the  author  consider^  that  in 
order  to  bring  out  the  costs  on  the  same  basis  that  the  same  allow* 
an;-  oii^'ht  tc  1"  iiin  Ic  in  the  case  of  mechanicaUy-driven  plant. 

A  p  i  !,t  ,  f  I'l  i  iii  jitiportanei- in  arriving  at  the  power  costs  i«  thf 
consi.ieralion  oi  wiiat  may  \k-  toriiie<l  the  working  load  tsctor — thai 
is  to  say.  the  r.itio  of  the  avtrKirr'  power  deman<1ed  to  the  maviniiini, 
It  is  customary  amo'i-.' «inu'  null  managers  to  assunje  that  the  stated 
I  H.l'.  of  the  eiigi'"  I  i  flits  the  actual  average  l"H,l.  and  tociilcn, 
late  their  est imateii  l.li.l'.  hours  froiu  this  figure.  As  u  niattcr  of  fact, 
,>v\iiig  ti-i  It  variety  of  ca\i4««,  incUiding  the  perceiib^of  machinery 
^tandu•g  idle  at  u  given  tiiiu-,  the  elniie  of  woric  bcuig  put  thnugti 
and  the  aUato  of  tliv  wvutiit-r,  the  iictnal  load  bcMh  in  aapiuning 
mill  niid  in  a  woaving  khcd  rarifi  roiiMtleniMy  froui  tim«  to  time, 
and  lbs  wwlcing  load-fartor  i*  generally  sometliing  coneidenibif 
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beknr  100  per  cent.  There  M»  Very  few  flnmt  aTaUable  for 
detavnuning  tliis  qnantity,  but  th«  minor  bu  DMn  able,  through 
the  conrt<w_v  of  the  Hriliah  ThoniHon  HouKluii  Co.,  to  puWish  noinp 
(liagranw  which  show  the  vnrialions  in  load  in  u  hnon-tliroml 
ntpuining  mill,  both  on  iho  iMigino,  u8  shown  liy  tlio  indicatoi-  dia 
grani»,  and  iiUo  on  the  Kenorwlor,  an  sliown  by  a  rwordiug  wiUl- 
nictcr,  and  from  Oicm'  i(  in  apparent  that  the  aviTugc  load-fnctur  in 
this  cosi^  i«  suniuthitiK  of  the  order  of  about  DO  per  ceuL  In  thin 
ca»f,  of  co'iri-f'.  tlio  null,  bcinu  tlectricall.v  driven,  the  Iransniiiwion 
loaiies  arc  ^iiiull  ;  liii.  ua  pointvd  out  bv  Mr.  Woodhouhe  in  a  I'apor 
about  a  tiiutiUi  ago,  tlie  )^c-at«i'  the  Atondy  trnnHniission  losses  the 
higher  the  apparent  working  load  factor.  Tlii'  conditionii  in  a  linen- 
tbreiul  Epinning  mill  ore  not  <|uite  the  Munu  a*  iu  llic  case  of  a 
tattoo  iniU,  bnt  the  aathor  anticifain  that  tho  vwking  lod^toctor 
vooU  bo  HQ  tetter  in  the  am  of  a  eotton  mlH,  and  whan  nova 
accurate  data  are  available,  iliis  fact  wi>nld  hava  to  te  taken  into 
account  in  cabwiatiwg  the  co^t  p<-r  unit.  It  ia  nnlikoly  that  tha 
loud  fMctor  repreM-ntii  anything;  kaUir  ilmn  (K>  per  cunt.,  nod  H.">  per 
cent.  i<  probably  more  ii«iial.  A  eonsidcrable  nuinber  of  calclilalionn 
which  have  been  ){one  into  Nt  vurimis  tiinex  nhow  that  a  prtipj-rlv- 
tirranKed  toill  Ki  iu-ratini,'  plant  of  fair  !iize  ni  (liis  cuntitry  should  ii« 
able  to  produce  energy,  after  allowiii|{  5  per  cent,  interest  oiid 
10  per  eetii.  depreciation  in  tlw  oapitd  coat  of  tha  plant,  at  aboot 
0  tid.  lo  0-9."m1.  per  unit. 

A  matter  upon  which  the  author  coiisider^t  there  slinuld  be  rcxini 
for  profitablo  dincussion  iH  th»t  of  the  uds inability  of  milln  taking 
powar  from  a  latlge  power  station.  In  .Xmeriia  tlie  tondanof,  where 
mills  are  Urly  olo^^ely  grouped,  ix  certainly  towarih  the  oiipply 
bi  in;;  giram  fimn  ana  large  station.  It  i"  iibviouii  from  the 
hgures  giTan  teiora  that  »  cotton  mill  in  tiiin  country  i.'<  pro 
ducing  its  own  j>ower  very  i  lienpty,  and  the  ipiestioii  which  becomes 
of  importaiu-e  is.  can  a  Urge  p^iuer  siution,  allowing  fur  the  riipital 
charges  on  its  mains,  supply  enn  gy  at  »ul!icK  ntiy  low  rule*  to  muke 
it  worth  the  while  of  u  mill  eouipany  lo  lake  [lOWcr  from  it  '.' 
It  cettamly  would  appear  m  if.  in  a  district,  »a>,  hke  UiOton  tviuI 
the  surrounding  towni'liips,  or  Didhani.  it  iflmuld  be  pn-^il  l.  'ui  a 
wrf  Isrgo  generating  Ktalion  to  Ik'  able  to  work  more  chta^ly  Uuhi 
individual  mill  plantx  can,  atul  in  con8c<|uence  to  be  able  to  supph 
the  luilla  with  onet^y.  ^Vs,  of  coune,  the  uiilU  are  only  nuuiing 
dmiag  thaday  time  the  load-Ikctor  am  tha  atatian  from  tha  milk 
alona  wonld  not  ba  very  hieh :  bnt.  it,  by  the  ofler  of  maeial  tanns, 
other  manufaettuers  could  bo  induced  to  take  |>ower  when  the  mills 
vrtxt  stoppad,  sueh  a  station  should  be  able  to  produce  at  extremely 
low  rates  per  unit.  It  might  be  mentioned  in  this  connection  that 
arrangements  have  been  made  with  a  number  of  the  jute  factories 
in  hundee  whereby  they  imdertake  to  t  ik''  i  t^ergv  from  a  power 
company,  whoso  station  it  is  propc-i  .i  -i;  i.u  l  i.  .atH  which  Matu  i;. 
it  i.H  nnticinitted,  will  eventniillv  ?i»ijiply  iiie  vkliole  of  the  |>Owor  for 
nil  lin'  f  irtuni-  ti  l  ii^jlii  111  the  district.    The  advuntages  of 

tlu<  centruliaatiiin  oi  pou  i  r  »ui  i>  lui  Hngge^ted  arc,  of  course,  obvious, 
particularty  in  the  reanction  uf  the  capiuJ  cost  |H-r  spindle  of  the  mill, 
which  woM  enable  tlie  uianufucturer  to  luokv  tli«  mill  it»y|f  largeri 
tha  reduction  of  the  chance  of  iitopimge  thim^  braakdawn  to  an 
nbadute  niintuioiu ;  the  doing  nwny  n  ith  tha  iiaad  of  the  manaser 
looking  aft4'r  the  power  plant,  and  freeing  him  from  anxiety  about 
tluctuntioiiK  in  Ibe  prtea  of  fuel,  strikes,  A;c.  If  the  mill  were 
nble  to  purcliiw  current  uA  a  price  as  low  as  it  could  generate  it, 
the  fiuestion  wouM  hu\e  the  very  serious  conhidirnliou  of  all 

pecaiMta  bttildiOK  new  mills  or  having  to  conaiUer  Ute  quealioii  of 
laalaOlBg  new  pkut. 


tumriT  onBHUD  ifimram  wmBiUB  * 

I!V   H.  M.  SVVVRV 

The  llntt  niechanicul  condition  t«  be  aiaiistied  in  a  itatii«iiietory 
overhead  e(|uipment  is  evidently  that  of  tiafe  and  stable  support. 
Tlie  IroUey  wire  haa  U>  resist,  in  luldition  to  the  htresses  on  a 
sunandod  wire,  tha  tmeated  upward  throat  of  the  trolley  pole 
and  the  rrietion  of  the  trolley  wheel  The  attaehmenu  are 
exposed  to  reversed  atreiaea  of  the  itatma  of  Uowa  in  both 
vertical  and  horizontal  dixoeliODs,  luid  the  wiiei  teiti;  neeee* 
maSlf  earned  at  a  dialaaee  of  .  fnl  feet  fironi  the  poles 
any  unbafauimd  loDgitnAna]  atrts^  |  i  ,  i  iro  eonaiderable  cuuplea 
upon  the  suppi)rtuig  stniclurc.  The  elfi  ctK  of  wind  and  snow 
are  of  relativel_\-  iiniHll  importance  as  regards  trolley  wires,  but 
must  be  given  full  weight  iu  the  erection  of  gxisril  wires.  It 
is  easy  to  show  that  there  is  nii  electrical  necessity  for  using  an  . 
wire  larger  tiuin  No.  0  S.W.ti.  'ti  :!24ui.  <Ijamctcr».  where  the  trolli-y 
wire  is  feihis  iisniil  from  n:  'eiders  nt  half  mile  intervals, 

uule&s  thti  Irallic  in  i:\trciiiely  lieavy.  Heavy  tratUc,  especially 
over  eorraa  of  abort  ladiiwi  mis  aliordl  a  rcaion  for  the  use  »r  birger 
wire  in  order  to  inereaw  the  lile  and  remove  the  risk  of  bicukagi 

■  rap»r  read  Iwfore  the  Trafliaraya  and  Light  Ilaihrayii  Amaiatioti 
hut  Friday,  slightly  abrid^eii. 


on  ammut  nt  heavy  meahanieal  wear.  It  ia  pcolaUa  tl»t  .when  the 
conditiona  are  vtiry  severe  it  is  better  to  employ  one  of  the  haidar 

bron/e  allo>'A  than  a  copper  wire  of  larger  si/.e.  One  reason  for  tbia 
is  (hat  the  wearing  <p)alities  of  hard-<lrnwii  copper  wire  «ra  nol 
directly  proportional  to  its  weight,  the  hnnlne^ts  diniinishirig  frotu 
circumferonce  to  centre.  Tliis  is  well  shown  by  the  fact  that  the 
Post  Olhce  spvcihciition  lor  such  sizes  Nhs.  12  and  14  calls  for  a 
breaking  strain  of '2m  tons  per  u<|uare  ijir  h.  whiUt  the  usual  trolley 
wire  specification  i»  erpn?!  tr>  '2'1  Inns,  m  r  yi'.n-  crnt.  less.  The 
etTeclive  thicknese  uf  tin  liiirJ  tkin  Mines  with  tin  di  tmls  of  tho 
nianufacluring  proccbx,  aiul  i  \  liitle  iH.4.-iku  to  Im  kuoun  about  the 
subject  by  nsers  ;  but,  from  the  behaviour  of  trolley  wire  under  long 
wear,  it  seems  probable  that  tlio  liarduesadiuiinlshes  gradually  and, 
up  to  aaeh  aiaaa  as  No.  0,  a  eonaidecabia  tbickncao  la  aimeaiaUy 
bavdvMsd.  It  b  also  possible  that  the  rolfing  of  the  trouey  wheel 
baas  farther  hardening  etl'ect,  but  whey.;'  (!rc  wheel  riilw  or  grinds 
hard  abrasion  removes  the  hani  exteriot  iml  lie  .»i>ftei  metal  iu»ide 
is  soon  reached.  On  these  facts  it  is  clear  that  a  material  that  is 
hard  right  thri~>ngli  should  bp  preferretl.  \'ery  little  experience  with 
these  bronze  wires  ha.*  been  rinb"  piiMir  i?)'!,  ni  nr.T.v^  .ire  brittle 
and  some  pit  badly  uii  i.T  nr  -iii^;,  vh.iiiM  imi  i.,  ..v".,  nsiu  '.y 

adi^pteil  without  trial.  They  are  all  ei  hi^rl-.  r  •  h  ,  trn  ul  reKi-.uince 
than  copper,  and  therefore  riNjuire  reedini;  iit  -li  irlei  ii  ii  rvulv  vf  ;)ie 
natlie  is  heavy.  \'ery  high  tensile  strtngiiii.  should  be  regarded 
v>  >ih  uspicion'iM  prvbah^  indicative  of  brittlcncsa, and banditjgand 
l.(l]iiig  weight  tests  should  be  made  in  such  cases. 

The  next  point  in  onler  after  the  si/©  of  tho  wir«  is  its  po<«ilioii  in 
relation  to  the  track  ;  tli<'  ehoicts  lies  between  side  and  ccnlml  win^. 
Assuming  that  centre  wirtn|[,  wUlA  fives  the  best  working,  ia 
adopted,  the  approximat<-  position  of  tha  wire  is  given  at  oncu  by  iha 
centre  lines  of  the  tracks,  as  shown  on  the  peruinuent  way  plans.  OK 
as  HCtualiy  laid.  There  are  Hoiiieliines  iiiatorial  ditTcrfU^es  between 
track  plans  and  exocuiiou,  and  it  is  often  wasted  labour  to  plan  out 
overhi  ad  work  in  full  detail  from  construction  plans.  It  is  far  belter 
to  let  the  penuaiie»tl-W!(Y  eonstmction  get  «i  good  long  start  of  the 
overhead,  then  ]K>le  portions  can  be  lai  l  o- t  f-om  tho  actual  track 
centrt'S,  Mid  the  u  .-crt'ea  l  work  can  be  e.inieil  tlirmigh  continnonslv. 
miilwitf-  tl-.i'  eertjuiity  •:.•{  lorreet  positiun.  A«  n-.  eriiejel  «urk  d'n's 
not  take  more  tfmu  a  httti  of  the  time  required  tor  tra^^k  construc- 
tion, there  need  bo  no  difficulty  in  arranging  for  prnctioally  simnl. 
taneous  completion  of  the  two.  Altbougn  exact  poulious  cannot  be 
taken  firom  pennanent-wajr  planet  the  namber  and  aiaeefjMlia  nnd 
the  general  amnitementa  eaa  te  got  oat  anflteienfiy  wan  to  order 
all  necessary  materials  in  good  llma>  The  niaxitnum  distance  apart 
of  supports  is  settled  by  the  Board  of  Trade  regulations  at  tO  yards; 
on  straight  lengths  there  is  no  reason  for  diminishing  this,  and  it  is 
therefore  taken  as  the  standard.  Hut  at  cur^es,  junctions  and 
termini  the  |:.-.Niti'iriN  ..f  jielt !iivr'  to  lie  rntefully  considered,  niid 

U>  lirr^ia^;eil  nt.  ti:  liike  tlie  1  ri  M  l.'il  1 1 . 1 1  ll.il  pulls  uf  the  straight  lell^'lhl' 

or  tangents  .l.reetl^v  »u»  possliile,  to  hold  tile  trolley  wire  ciowitly 
and  finii'-\  te  tha  reipiired  curves,  and  to  hold  "special  work"  to 
its  corr«-ei  pbtce.  Tltere  i»  often  but  a  liiuitod  choice  fur  polo  poei- 
tiooa,  capeciAlly  at  junctions  where  straela  eroas,  and  in  all  snch 
cases  an  acctlrate  largo  scale  survey  should  be  made,  the  trolley  wire 
and  speaial  wotk  laid  down  on  it,  and  tha  be«t  nn-finganuat  of  anan 
and  pull'Off  wirea  that  will  suit  the  poaaible  pole  poaitiona  woHtad 
out.  The  lalmiir  of  drawing  several  alternatives  will  b6  wall  repaid 
by  the  workmanlike  and  Hatisfving  appearance  of  tba  contpMed 
work,  and  by  the  absence  of  working  troubles. 

t»ne  essential  point  at  these  placo<«  is  to  anchor  the  straight  lengths 
as  directly  as  possible  to  a  hen%'y  pole.  If  such  a  pole  can  be  placed 
at  the  intersection  of  the  tangents  it  can  take  both  un(dior  wires. 
Tho  cnil-^  ef  the  curves  thould  also  be  anchored  in  the  usual  way. 
This  mil  linri  is  very  iuit>urtant,  iK-cnuse  it  makes  the  straight 
lengths  and  tlie  curve-work  inuuiiilly  independent,  tlie  -.pnii  wife^ 
lue  luit  dislresJifully  pulled  out  of  line,  ai  il  lln  |e;ll  iill  Mire.-,  in 
tended  to  shape  the  curve  have  not  to  titke  indehnite  components  of 
the  null  of  tho  stinight  lengths.  Moat  important  ol  all,  if  any 
Hcciiieni  happens  to  the  ovothaod  atubon  either  thacurve  or  ona<n 
tha  atrai^bt  langtha,  ita  oBiBetB  will  te  atopped  by  tiio  aDehaann. 
Anchoring  ia  alao  neceasan-at  aecUoa  inanlatoira,  and  it  la  advitaUa 
to  anchor  every  quarter  of' a  mile,  even  on  a  perfectly  straight  line, 
in  order  to  localise  the  elTect  of  a  trolley  wire  breaking.  Termini. 
cnr\es  and  jtinclions  are  the  keystones  of  the  whole  structure,  and 
when  the  pole  pnsilions  at  tlie»«'  places  have  been  worked  ont.  tho 
tangents  between  have  oiil.x  to  he  iliv  ided  up  into  e(|ual  lengths  of 
as  near  4t)yds.  as  circumstances  periiiit.  but  never  exceeding  that 
distnnre.  Side  jyijps  wi»h  brackers  cun  rareh  be  used  to  carry  wires 
,  I  Hi  il  t  i  il;.  Hark  :i»  rl  .■  bracket  arius  wouUl  be  nndnly  long;  the 
choice  lies  ix'itt  een  spim  wires  nud  centml  pides.  Where  tliens  ia 
room  eantial  polee  have  certain  advantages,  especially  that  of  neat 
or  oven  ornamental  appearanc4>.  and  tli«ir  coat  ia  somewhat  lesa  than 
that  of  apau-wlM  eonatraction.  But  aa  tte  dearway  between  tte 
tradca  has  to  te  from  9ft.  to  2fl.  Oia.  Wider  to  give  the  regulation 
clearance  betwwii  cars  and  stantlarda,  the  total  ce.;t  to  the  tramway 
undertaking  is  rather  increased  than  dimittlahed.  They  also  have 
to  te  lighted  samattmea  at  the  tmawy  axpanae.  On  even  sUght 
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cur\'eii  cenlri'  puli; -  iin-  ii^huOici'  ul  ii -  t Ih-m'  j-.  m i  h :i  ;mi  -  nt  "  riilin:f 
off"  the  ouliiidi.'  Viitt!,  juwi,  il  biJt  Ljka  ari>  sdileil  lor  iuM  j»uipci-,t, 
thej'  look  very  odd.  Section  infiiimtors  should  Iw  ki^pt  out  of  the 
iuncUoD  apeci&l  work,  and,  where  tkiu  is  complex  or  iuiportsnt,  it  in 
Vait  lo  inmkte  H  oo  all  rides  and  fwd  il  Mpantety.  Section 
iiUDlaton  ehoQld  not  be  poi  on  vam*  or  on  ataep  gndlenU. 

If  the  central  wire  han  been  decidnl  upon  Kpan^irin  MOatRiation 
will  till  thti  prcvailiiie  t  vpe,  t'\r<  ptiiit:  w  he  re  central  pdl«a  Way  1m 
pOMifale  and  prcft'rrf^l.  Il  i«  yml  p<Mi»ible  in  wine  cases  to  carry  a 
cenlnil  wire  from  a  side  polo  and  bracket  arm.  In  the  rase  r-f  a 
double  line  thcw.-  will  bo  riquiri'd  on  each  nidi-  of  the  ntvf  pl,  itn  l  it 
in  hard  to  nee  what  i»  gained  in  appcaraiico  by  iht  snbmii  iti n 
twfi  spiK  of  bracket- arui«  for  one  set  of  span  wire*.  l!rficKi>l-»riii 
jMil.    ~li  rild  always  bo  on  the  outside  or  convex  tide  of  the  rimd. 

I  itiiifrally  speakiiis;  three  ^ades  of  ^trenplh  of  pole"  will  Htirtioe. 
The  KngineerinR  Standards  eoniniittec  hi»s  recently  isi«n>d  a 
•tauJai'd  specification  for  tubular  tramway  poles  in  which  the  tluvv 
•tranitha  are  eUawd  ae  Iidil,  inedlnm  and  tteavy,  and  tha  Mnmgth 
deflned  b>'  the  loads  ncMcd  to  prodnce  a  temporary  defleetioa  of 
nin.  and  a  porinanrni  net  not  e\eeeding  jin.  nnder  conditions  foiriy 
repr»-»entit(g  the  working  load.t.  The  temporary  deriectioa  load  Uiay 
b«  reganlcci  as  the  mavimiiia  aale  workioK  Joad>  and  the  permanent 
set  load  AH  marking  the  oomroeBeeioeDt  of  danifer  by  dMomiatioD. 
The  load*  arc  lo*  follo^VH  :-  - 


Oaoiol  poia. 


Load  for  temporary 
'  '    '  lotSin. 


Heavy 


7iOlb. 
1.2'iOlb. 
U.nnOlb. 


Ijoad  lor  pcroiaoeat  ict 
not  wBweding  ^in. 

l.OWIb. 
1,7501b. 
i,.'.IMlb. 


Dccasiciially  heavier  poles  than  the  standard  "  licavy  ~  cIh's«  may 
be  neetird,  but  these  occasions  ore  rare,  and  nuiv  often  be  a\oideil 
by  dividing  the  load  between  two  '•  heavy  '  poles.  The  choice  as 
l>etwecn  sectional  and  taper  poles  is  mainly  one  of  taste  jtnd  price. 
At  prc»«oi,  for  equivalent  mc-chauical  tests,  taper  poles  to  standard 
diiDeaamsmdMrer  than  HectioaalpolsaMid  eoHMwIiiidHwriar. 
fhti  aWnee  of  itie  »waj;ed  joints  is  pot  forward  as  a  meehanieal 
nih untune,  but  il  li  very  rarely  found  in  practice  that  a  sectional 
I'oli;  full-  !tl  the  joints.  If  ta|>er  poles  arc  uihmI  il  i.-*  tlcKirahle  lo 
have  llimi  :i.'k<l,  as  a  lap  wold  the  whole  lenv;lh  of  the  pole 
may  u  n  i:iit  of  weakncsH.  Solid  roiled  tube  is  an  improvement 
in  sectional  poles,  but  there  is  not  a  great  rink  of  poor  welds  in  tliuse 
comparatively  short  lengths,  and  if  the  joints  are  sot  at  I'iOdeg.,  in 
plan,  OH  they  should  h«,  the  pole  as  a  wholejvill  show  no  line  ofweitk- 
ncHs.  Woolen  poles  have  Uen  \eiT  little  used  in  this  country,  but 
aresoiiiewhal  extensively  employed  in  the  I'nitcd  States  and  some 
Continental  countrii  s.  Wooden  poles  should  bf  eho!M-n  lo  give  tlin 
sotue  l«iuporar>'  dutloctiou  as  would  bti  called  for  iu  steel  poles.  The 
Ant  oosi  wiUgMMnlljrboknvairibMi  for  steal  poles,  bat  (nenltinMie 
eooiMMUV  isaonoawdial  doubtful  and  slumld  m  eonwdered  with  full 
knowlc<igo  of  the  spoeial  conditions,  espooially  the  prubnblc  life  of 
the  wuoduii  |>ulo  In  the  local  soil  and  climate.  In  uiiy  case,  thu 
potea  shonld  be  creosotod  to  the  I'ost  Ollie-e  speeilication.  und  lliey 
should  IMtlia  set  in  concrete.  Lattice  poles  can  bo  piirelnised,  and 
are  sonietinies  used  on  the  (■ontinent.  They  are  wiid  to  bo  cluMpor 
thiui  t  iljiilir  ]>oles  of  e<|nal  strength,  but  are  ^erv  ugly,  .tnd  it  is 
probable  that  the  paiiiitin^  necitssary  to  pre.nerve  tliciii  from  nipid 
corrosion  in  this  cliiiiiitc  will  neutraliw  the  initial  .•i.nving. 

The  t>  pe.  positions  and  sizi  s  (d  poles  brin;;  .seith  d.  tli<-  iiiler- 
ntvdidte  i^iipporls  between  pole;«  und  wireu  elaiiii  atlenlioii.  The 
cliuive  lus  bolweeu  spau^uiru  uud  brackul  ai'(U»,  bui  it  is  (ri»|Ueutly 
BScaaaac;  *»  tiaa  both  crastmeliotM  in  diOBMnl  puM  of  »  imBwav 
netwoek.  If  the  eeniliral  «ira  liaa  be«n  chosen  span-irira  work  wul 
generally  predouiiia|c,liiut  there  are  many  evceptiuns,  especially  on 
systems  wbioli  are  mainly  rompoond  of  siii^de  lim  s  with  turn  outs. 
WheXO  bmekrt  arms  are  employed  it  \till  )>e  Nsise  to  ii<«e  the  short 
epan-iviro  arrannenH  III  generally  known  a*  the  bowHtrinji."  The 
older  eonifmeiion.  in  which  the  hri(i>;er  is  elam|xd  dir«H'll\  to  the 
bracket  arm,  U  pi'oli,tbl,\'  obiolete.  The  rigiihty  of  the  atlaehnieni 
is  a  serious  I'Vil,  imposing  iiptin  the  hungers  and  the  irollry  boom  a 
considerabk-  blow,  detritiientiil  10  every  part,  espeelaliy  to  llir'  insii- 
liilioii  of  the  hanger  and  <  !n!H)),  It  may  fiirllier  be  s^iid  tliat  it  is 
not  iiiisnilde  to  pro\  ;i  -  it  -1;  I'  l  -.  f  >>niiiini  rit  insi.ihiinit,' slein e 
lor  ihti  claiup  iu  tliih  ehiiiate,  nil  materials  tried,  so  far.  Iiiihng  in  a 
romparativBly  aluwk  tisM.  The  '-  bowstring  "  suspension  h  an 
improremmti  but  i|  ia  sHV  ftr  more  rigid  than  the  span. wire,  ai«l 
therefore,  reaulu  in  oroater  wear  of  wiro  and  imllcy  wberH.  and  >» 
dei4«rioraiion  of  insnlators.  be«idc«  leading  to  do^wirinj;  at  s;k  .  Is 
iiiiu'li  iower  tleiii  eiui  he  run  with  Kiifeiy  on  epnn-win^  wol  l>.  Huh 
deti'iluentnl  effect  of  rigid  or  senn  rilfld  altaehment*  ia  Ripiiietniie^ 
overlooked.  The  trolley  wheel  <d  n  nms  int.'  ear  pres-c;  iSie  lrolle\ 
wire  upwards  wuh  ii  force  wliii  li  nsii.-^liy  i  -|iiaU  or  i  xe^  <  'K  half  lli< 
weight  of  the  s(inn  (,I  wik  .  .\t  tin-  <  (  iiire  of  a  spun  it  will  llierelore 
hit  liie  wire  eon -nil  ralilv ,  [m^siMv  to  ilir  In.  e.-ht  ul  llic  points  of 
support;  fi«m  the  centre  oiiwitrdH  it  is,  iiowexci,  depressed  with 
increaring  lapiditr  ax  tlie  stinhesx  of  the  wire  comes  into  pta.v,  and  I 


vvlll  be  below  the  level  of  the  ear  aonio  distance  before  it  t'.riivcs 
there.  It  tlierefore  meets  the  rigid  ear  while  riHiiig  rapidly,  and 
deiivara  a  blow  the  force  of  which  is  the  product  of  the  efle^tiTemaas 
of  the  'ariiole  booiu  and  head,  and  the  ix^uarti  of  its  upward  velocity, 
At  some  speed  the  rebound  will  take  the  wheel  flanges  dear  of  the  ear 
and,  if  there  is  any  side  pretsnre,  de-wlrinj;  imnlts.  After  passiiig 
the  car  the  wheel  at  lirst  descends,  but  soon  eummcnces  to  rise  attain 
np  to  about  the  ruiddlu  of  the  next  span.  Its  p»th  is  therefore  a 
wavu-lik«  one  with  a  high  cn':,i  in  the  iiiiddle  of  etieli  span  and  a 
small  steep  one  at  each  ear.  Ilegides  the  etlect  of  the  blow  upon 
fh"  <nr,  fhi-  itm-lating  material-,  in  1  tlie  trolley  wheel  and  boom, 
uifj  Isy  arcing  aii  l  i  <i;i  i^'i  d  by  bending.  It  is  therefore 

11  •  \tr  ir  iiuary  that  fuiliiies  ul  iitsiilittora  and  breakages  of  wire 
t  I  ■  it>  iM  tiioie  common  on  bracket  than  on  spun-wire  work.  If 
bracket-ami  eoiistnietioii  is  iiwil  the  bowstring  should  be  made  a* 
loni^  aa  praeticnble  in  oritur  t'>  gel  the  maximani  iloxibility.  The 
Hexibilitjr  of  a  span-wire  constmctioi)  greatly  rudoont  the  blow  upon 
the  eaia,  a»  the  «p:in  win  also  rissa  u>  the  trolley  prexsnre.  and  the 
ear  more  readily  align*  ilasif  with  the  win  but  at  high  speeds,  the 
efliect  is  quite  pereeptiUe  and,  for  ndlway  speeds,  the  longi(n<)in.il 
suspending  wire  eorrjnng  the  trolley  wire  by  hangers  it  short  dis- 
tunccs  and  so  approvimatiiig  to  a  system  with  n  cotislaiil  v.  rtieal 
rigidity  from  point  to  point  is  essential. 

Span.  ImiviJtring,  and  puU-olT  wires  are  generally  of  g<«lvunlsed 
steel,  bu:  ir.  u.  iuy  towns  thi*  material  has  but  a  short  life  on 
RCfinit.t  111  iiii;  (ilieric  pollillis^o  .'ii)!!,  in  su<li  ca^is,  phosphor  or 
t  liiii  i  1  V.  re  slioiilil  111  li  i  il  Tills  applies  <H|uiilly  to  guard 
win*  mid  IS  suppjrti-  ;  wliiilieior  is  lls.^l  ilii'  metal  parts  of  the 
siispensioM  lilting^  should  be  of  Kiniiiar  iiitHal.  There  is  no  meana 
of  prt'veutiuj;  galvaulc  corrosion  where  dissliuttar  lueuils  are  in 
contatt,  and  audi  eontaet  ahould  ho  avoided.  The  uie  of  iron  inao< 
lated  Mlts  aerswed  into  brass  earn  is  altuist  nniversal.  and  frequent 
trouble  results  at  this  point,  tiiui-mclal  bolts  would  bo  Ixtller.  but 
there  is  some  dilliciiUy  in  gelling  them  nmde. 

Tlie  si/e  of  span  wire  shouM  imt  h  less  lhan  7  11  S.W.Ci.  Tli  Te 
seeiu-H  no  reason  for  u-iing  l«r;"  .  um  .  uul  such  use  is  quite  comiiiini 
f".  f>n  lip  ro  the  mnn<>lr<isit  (  if  1,)  I'J.  This  wire  should  have  a 
Ijfi  i>iiii;:  Miit  t.  >  |ii:ii  til  ;'!iiiii  lo  -lO  tons  per  stjuare  inch  after 
straitdin;:  ;  [S-  u  ilvanisiiig  Miiouid  l>e  C-irefully  exuiuined  and  teslCid 
in  tlu  ui  oi  i.  r  |iri  scribed  liy  the  I'osI  OHice.  (i.dv.tnising  (hat  is 
originally  deh  i-iive,  lir  that  cr.tck*  and  p  els  olT  in  croLliii!},  is  use- 
less, ihc  wiro  will  rust  through  at  tin-  unprotected  points  in  a  brief 
period  To  secure  the  wire  at  the  uolus  it  should  M  hud  around  a 
horse  collar  thimble  of  si/e  pioporUiOUod  to  tbostee  of  atraod,  and 
iiroperly  hound  with  gahanisM  ehaiteoal  wire— not  twisted  up. 
\ietUr  than  the  thiiuble  is  a  shadds  or  real  of  porcelain  with  a 
central  h<de  Ui  take  the  strap  bolt.  Poreelain  la  a  far  better,  m  ire 
durable,  and  cheaper  insulator  than  any  of  the  compounds  used  in 
Inriiliiiekles,  globes,  strains,  ice.  There  is  no  need  lo  provide  any 
toiision  adjustiiienlul  the  end-  of  span  wires  —  insulatovl  tunibni  kli-s. 
Brojil.Mi  stniiiis,  Ai'..  are  i|iiit<»  unnecessary,  and  ropreiciit  wailed 
money.  With  a  dyntytn  nin  'cr  on  tli?  diMwvioa.  or  by  thv  iiiii-iuie- 
mcut  of  the  sag  from  the  -  •  -  i  i,  --ii  t  .  n  can  be  put  up  willi  the 
greatest  uniforiiiit\  ,  and  tlie  ei  rtanily  liuit  lh  >  trolley  wire*  will  be 
carrieil  at  their  eorrocl  level.  Tiiis  level  c;iii  ba  cbeckid,  if  desired, 
by  loading  Uie  span  winis  at  iho  corrool  paints  with  w^ight^  repre- 
H4>iitiug  the  working  kad,  but  this  only  needs  to  be  done  oneo  for 
each  width  of  Btreet. 


IHPROYfiD  GOMPJSMS&IBO  &PC£fi  IMDICAIOB. 


Ifaiiy  attempts  h«\o  been  made  in  the  p.isl  to  pit»viila  motor 
vehicle  buikiers  and  owners  with  a  reliable  and  easily  BIMiaj^ 
•peed  indicator.  The  ditheulli' s  in  the  way  of  the  extensive 
mloption  of  these  devices  have  Ih  i'ii  hi^rh  eosl,  e\pi  nsivc  iii!e.ii;rn 
ani  e,  or  inlrieai  y  of  iiioveiiii-iiit.  Messrs.  S.  Smith  A  Son.  of  'i, 
Strand,  Ijiindon,  are  noted  all  the  world  o\er  for  their  w.alch  »nd 
dock  iiioM  iiienis,  and  i<  is  not.  tlieiefore.  surprising  tha!  thi'V 
IniN  e  mieet  e<i<  <l  uhrre  otliei  s  hav  e  failed  with  spi  i-i)  indie.xt jps, 
which,  to  1)1  of  real  sei  vice.  ivi|uiie  all  ihe  nicety  of  de.sigu  ul  a 
watch.  The  dial  and  Its  aetnnling  in  .dianism  li.  of  ,"tiiirHe.  the 
prime  factor  in  the  aerm  aey  of  ii  s|>i-.  il  recording  instrument,  and 
here  it  is  where  the  vast  i  xpinieiu-e  ^.f  Messrs.  Smith  A  Son  hn» 
M  rvod  them  in  devising  a  ilun  inigltly  titisfaptorv  pleco  of  appara- 
tus, e^tsily  altncliiible  to  all  classi'S  of  iiiotoi-  veliirles  bv  any 
ell mfli-ur  of  average  intcUigence. 

W  e  illustrate  herewith  the  Smith  speed  iudicatoi-.  Fig.  1  shuNvin;; 
the  dial  and  Kig.  3  the  actuating  mechanism  at  tin  wheel.  Tliis 
iiieel:ani-iii  eonsi:  Is  i  sm  >ili,ill\  of  ii  ling  B.  si  rewedlo  liic  wheel 
the  ctir.  iiimI  of  a  disi-  |i  ulneli  is  pn-sseil  against  II  by  a  sinim: 
:1.,it..ll\  cnil  IS,  I.  ,,tid  tli-reloi.'  ivH  ^•-il.!l■  in  fig.  2».  I'ise  1>  is  pro 
uil.  il  at  Lt-  pv  i  .iilii  1 n.th  ,,  l.ivtr  of  .ndia  rubber,  wlii"li  iivit  only 
eiiKiiiew  silent  iiiiimiig.  bin  ui-,o  series  the  wry  ut,elul  purpuic  wl 
increasing  the  fridhai  botwwen  11  and  D.  As  the  same  speed  indi- 
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ctttiug  uucbHtiisiu  (Fig-  1)  i»  used  for  ail  u/.e»  ol  car  wheek,  uieaus 
niiut  iMpsovyiidfKalliriagllwntwolgear  botmam  B  and  D  to 
maat  thA  mtidaa  eoBcBtMiia.  Thus  amm  connit  in  duuginc  the 
iUMBetm  ol  B  or  D  or  of  bollk  II  It  gMwnilly  found  possible  to 
oliUm  dw  proper  ratio  of  tnuMminioB  bv  cbaiiipni;  D  only-  \N'hen 
tlw  ear  m  in  motion  the  diic  P  i»  rotated  by  friction  and  trnnmiiits 
llcratatlofl  by  nx'nns  of  a  flexible  steel  wire  to  the  tpoetl  iiiiticntor 
proper  (V\g.  1)  which  iiinv  be  pb»ce<J  in  nnv  fw>»itinn  ronvi  nicnt  to 
tho  drivitr.  Thfi  ateel  w  in'  i-i  eiu  lostMi  ni  ;i  tli  xibli-  uu  l  il  lulu-.  Ilir 
ciiiIk  of  which  arc  8«f'U  in  !lif  two  ilbiiitnituiiis.  Williin  thi' tjiiii 
iiiulal  box  of  Ihi-  »pr>  il  indiv  atur  ( I'l;,'.  1 1  tliori'  is  i»  >iiinn  tintnfi:-;!!! 
rci^iihilor,  whicli  i»  ihivi  n  from  the  sUi  l  win  jibove  referrnl  to 
tbrouf^h  a  tniin  of  lo.>thi<i  wlieeli».    The  if  t)iis  ccntrifntn^ 

device  i»  liori/.oot«l,  auti  coiMMts  of  thrcr  ^mrtH,  which  teleficope 
«itbiit«uh«thw.  11mm  w*  alio  (luM  •Miaga  g{  dilbrent  size, 
whUk  tUMMiimbr  mom  into  ulion  n  rae  ipaed  increaaea,  the 
iraakcat  aBrfaig  bauf  eotuprened  fir«t.  After  n  ccrtnin  >p«ed  has 
Iwen  AttauMd,  fba  weakest  spring  i»  proventc<1  by  a  xuititblc  utop 
froin  being  compreased  further,  and  the  next  si/o  of  'pring  conie» 
into  action.  After  a  further  increase  of  speed,  tbi'  tbinl  uprinjj  i** 
alxo  ui«n1.  The  three  sprinc  ilevicc  just  iloHcribni  (onwt  Itic  s|>cc-Sii4 
f*niure  ofMsK-Tii.  Snillb  .V  Sim  s  iiiNtnuii.  iit.  uml  its  aih  uiitn(,'i-  !i<  -< 
in  the  fncl  tbul  it  iM-rniils  of  an  o|.i  ii  •.<  ile.  nul  ciaui\m\  nt  oiio  ctnl 
as  is  uftcii  tlie  caoe.  The  nun  i  im  i:i  i>f  the  i-entrifiisul  remi- 
lator  IK  trniisiiiille.i  lu  tlie  iliul  haiul  \i\  a  grooved  sleeve 
:u'.il  u  I'liiii'ii,  iukI  iim\  bai-kbk->b  ih  tiikeii  lip  by  a  spirul 
spring,  winch  eoutinually  lends  to  luuvv  the  hand  b*ck  to  zero. 
The  latast  fooD  of  kidioatof  it  fltUd  with  a  mileage  rngiaUr 
m  to  lOyOOO  and  ft  (i^  neorte  iMA  eta  bo  i«i  to  mo  tt 
will.  TIm  Indtettfat  hand  It  <tt  dioiro)  i^bctd  in  tht  eantra  of 
the  dial,  and  IndicatM  iit  thfl  ttaadaid  aeingii  all  ap«cdt  from  10 


Fm^  1.  Iln.  fl. 


to  60  tuilca  per  honr.  Labrieution  in  siiuple,  uiul  tlie  iiiclicjiliri<; 
band  is  unaffected  by  vibration.  Inatnictiona  for  fitting  an>  isitiuil. 
and  tbeae  are  explnim-d  by  the  lettering  on  I'ig.  2  : — 

Screw  the  hrao  rinK  It  eloae  to  inside  plate  (A/  of  front  offside  wheel, 
•crew  to  wheel  in  at  leant  six  of  spokes  and  ooonteisink  screw*.  Tap 
two  ,\in.  holes  (to  r:>incide  vitb  eerew  boles  in  bracket  C  in  thit  liaek  of 
aile  bracket,  as  iihown  in  iltu-itr&lioii.  and  ^crew  bmvkrt  (  in  -uch  a 
position  as  to  ■aiisit:  thr  pulle  r  I '  lu  run  in  the  centre  of  lil  r>  riii^'  I: 
thejMlUv^D  should  hv  cxntrat  with  tlieaxk.  Adjust  the  pulley  to  uentri- 
«(  fibre  ring  li  by  looseniogmt  E  tad aMvinsitdFtaiaqnired ponition. 
Btlim  tightening  up  not  B  tvm  trpindle  P  towaida  the  wbeel  until  the 
•firiagin  box  O  gives  the  necessary  tension  to  the  palley  I)  on  rilre  rinf;. 
Athwli  flexible  shallint;and  cover, and  place  indicatorin  rn|uircd  position. 
Fix  case  >il  iiiilioator  by  means  of  bolts  supplied  Mee  that  the  rleviblti 
tubing  IS  not  bent  at  too  acute  an  angle,  and  fix  to  car  with  strap;!. 

The  uuiicalor  bnn  bri'ii  in  sjitinfactory  prncticiil  work  for  some 
time,  one  cur  out  i;f  iilK,ut  tii)  liili  il  uilli  tliis  JUlii<  lmient  hiw  run 
ovi  r  ;i,<lfKl  MiiUs  «iilunil  uiiy  injury  wlnil<  v<  r  to  tliu  inilieat<ir, 
wliieli  u  coniplid  ly  dii^t  pr^uf.  Tlio  ib  iimiid  for  these  indicators, 
which  has  cuinv  fruin  lliv  highest  in  the  laud,  is  already  in 
lettt  of  Utan.  Sinilb  k  tkm't  pwiiaBt  canability  of  aupply]  mnl 
tbit  btlnrt  tho  nawappantua  lita  baan  nnonaK'plaoed  upon  ilie 
niarket  A  worUiiK  inodol  of  the  apparatua  ia  on  ahow  at  i). 
Ktmnd,  fxmdon,  W.O.  Numerous  iurpnrtiuit  toatinMnuala  as  to  llu.- 
wHahility  of  the  indicator  have  already  been  received. 

These  indicators  are  now  being  iiiadc  for  use  on  traniciu-s  and 
train«,  ami  <nn  Im>  npplit<d  for  the  speed  iiidieatiiiB  of  luf-h-spti  il 
xeliii'IeH  of  all  kiiiiK.  \\  <•  nmlerstaiul  that  M,^sr^,  Sniilli  A  Sun 
are  in  uegotuuioii  with  the  Metropolitan  lUilwity  Co.  fur  supplying 
tpced  iDoeatora  for  tbeir  now  eleekrie  tntim. 


▲  6,000 h  p  Ois  Engine.— Act<>i'liii;4tu  tho  II',- /, ,  „  Kl  <  fi  i' ;  - 
of  Chicugo,  tho  (')ilifornia  <JjiKan(l  Electric  ( 'oiiioratiou,  San 
FranciuM,  Cal.,  hax  placoil  an  order  with  tho  ('rocker- Whcek-i 
Co.  for  three  4,000kw.,  three  |ihase,  13.'.'00-volt,  2.'i  cyilf, 
ttS-rovolution,  rovolviug.field  alteruators,  tu  he  driven  l>y 
6^000  II.I>.  gas  onginM  Dttilt  by  the  Snow  Hn^-ine  Co.  Thu 
oats  an  lo  luniiah  reaerve  eaiwcity  for  working  all  the  atrtet 
nilwaja  in  San  Fnncitco  ana  vkmity. 


DINNBB  TO  MB.  H.  A.  C.  BAUNDERB. 


On  his  retirement  from  the  position  a<  I  .Urtiician  in  Cliicf  of  theEaatem 
and  Associated  Tele^'Tupb  rntii|iuni<M.,  uriil  to  celolirste  his  *A)  years' con- 
nection with  Kiibmarine  telegraphy,  Mr.  II.  A  ('  Sauii<lerii  wiu  enter- 
tained III  dlnovrby  his  Iriends  and  colleagues  ut  the  TriH  .uld.'oReKtuurnnt. 
I'irciidilly,  on  Wednesday  evening.  The  occAsiun  was  kIso  availed  of  to 
present  him  with  a  haniliwine  teetimooial,  consisting  of  a  tea  tray,  aeis 
of  waiters  and  fruit  dislies,  hot  water  kettle,  pair  of  candlesticks,  eloek, 
and  other  pirc««  cf  i-ilvcr  tuircthei-  with  a  model  in  copper  nf  Cliopatra's 
Nredle.  all  l.c.i::r.(;  inf  cniitioiis  ivmmc  inccalivi- of  thi-  (i.rniiim  -\  .  lioic<' 
pair  ol  dinmoud  und  peul  earrings  was  ^ub^crilied  for  Mrs  Saundurs. 
The  card  inviting  Hr.  Baoadm  to  the  dinner  was  specially  designed  and 
beantUully  derorated,  abova  the  invitation  being  a  representation,  hand- 
painted,  of  fourcabU  ihipe,  including  the  celebrated  "  (ireat  Eastern" 
and  the  '*  Patrol,"  the  Utter  being  the  latCEt  of  the  coninaniM'  veoeels. 

The  chair  was  taken  by  Sir  .1.  Monisiin  I'tiidi-r,  K  (  NI.G  ,  wh'i  bail  on 
his  ininiediutc  rit:ht  the  humI  ij(  the  evi'ninK,  and  (lip  iiiijiany  incln  iod 
Hear  Admiral  Sir  \V  J.  Wharlon,  K.C.B.,  Bir  John  WoKe  liarry,  K.C  .U., 
Mr.  A.  Siemens  (I'reaident  tl  th«  btiilBlion  of  Eleatrieal  Engineers), 
the  tlon.  Goorire  I'eel,  the  Hoa.  A.  O.  Bradriok,  Mr.  F.  Alex.  Johnston. 
Mr.  Kenneth  Anderson,  Mr.  John  Ardron,  Mr.  O.  Von  rbttiivin,  Mr 
John  Uavey,  C  li.,  Mr.  D.  II.  fi>H«lsall.  Pr.  Im.-at,  Mr  li  K«v, 
Gray.  Mr.  C.  W.  Ady,  Mr.  H.  Anwll,  Mr.  .1.  \V.  Uarni-s.  M:  W.  C. 
liariies,  Mr.  Cliarli-  IlriKlu.  Mr  I'.  Urjsdl/mt  Mr  A.  i.  ISmwu, 
Mr.  K,  T.  Uiown,  Mr.  S.  ti.  Urown,  Mr.  W.  U.  Buniuui.  Mr.  1*.  UurruU, 
Mr.  i.  Omkmik,  Mr.  T.  Oa^  Mr.  B.  Otlitu,  Hr.  V.  Daw.  Hr. ).  O. 
Denfann-Vandtr,  Mr.  A.  De  Bant^  Hr.  E.  Diolnna,  Mr.  W.  Dorar, 
Mr.  O.  Draper,  Mr.  O.  I>udley.  Mr.  W.  J.  Finnia,  Mr.  F.  Fischer.  Mr.  A. 
Fmxrr,  Mr.  A.  V.  ttaliagan,  Mr.  L>.  (tair,  Mr.  A.  Gardner,  Mr.  J.  I. 
Geddes.  Mr.  G.  (iil>son,  Mr.  Jas.  Gibb,  Mi.  K  W.  i.hner,  Mr.  S.  S. 
Iii>.;-lm:in.  Mr.  ^V.  1'.  (iraiiville,  Mr.  H.  (inrnpv,  Mr.  C.  H:uiii Mi. 
J.  F.  Uariaii.  Mr.  A.  C.  ll«s«e,  Mr.  II  F.  Hc&se,'  Mr.  A.  W.  Hibberdiuc, 
Mr.  B.  L.  Hibbordine,  Mr.  F.  B.  W.  Hin^  Mr.  W.  W.  UowtU,  Hr. 
B.  B.  Hunt,  Mr.  V.  Isaar.  Mr.  U.  C.  Jade.  Mr  B  JamiMmn,  Mr.  W.  ClBiiiaB 
John.ion.  Mr.  W.  Judd.  Mr.  \V  C.  Langdon.  Mr.  R.  Loudon,  Mr.  F.  B, 
Lucas,  Mr.  W.  K  I.viie.  Mr.  B.  H.  Mellor,  Mr  (i.  K.  Neiliion,  Mr.  O.  B. 
0»born,  Capl  G.  I'attison,  .Mr.  E.  I),  l  ayue,  Mr.  H.  \V.  I'inm  ll.  Mr  H  F. 
Plank,  Mr.  II.  I'  Porter,  Mr.  A.  Iv  IVmell,  Mr  V.  J  1  n  I  ii-  .Mi. 
F.  C.  Baphael,  Mr.  J.  Iteid,  .Mr.  G.  F.  Ilogcrs.  Mr.  F.  iUan,  Mi.  Uorace 
Saunders.  Mr  H.  St  L.  iimith,  Mr.  W.  0  Smith.  Mr,  W.  S.  Saiith,  Mr. 
J.  H.  Stephens.  Mr.  C.  E.  Stoait.  Mr.  U.  W.  Sullivan,  Mr.  F.  A.  Taylor. 
Mr.  L  P.  Trenaman.  Mr.  C,  TuckL-i,  Mr  J.  Tai-k.  r.  ,Mr.  A.  A.  Wnllet, 
Mr.  F.Ward.  .Mr.  A.  (.  M  W.ii^.r,  .Mr.  II  |i  \\ulijn.-.tti,  ''Ir  J,  K. 
\uung,  Mr.  J.  G.  VoungMm.  The  vHW-cluir*  were  occupivd  by  Mr. 
F.  K.  UesM.  Mr.  A.  u.  Uaidi*.  Hr.  W. BibbMtiiaa,  Mr.  X.  A.  Bidlook, 
and  Mr  E.  Steer  Hodsnu. 

.\fter  the  loyal  toauls  hal  httn  duly  honoured. 

The  CHAlliMAX  propuar-d,  amid  cheers,  "  The  (iuc-'^l  of  the  Kveninji." 
and  prefaced  hh  rimiarke  by  readmi;  ttlcKraiiis  from  .\dmiral  8ir 
Leopoll  Ueotn  (who  the  chairman  remarked  was  in  hi^  Stth  or 
H-'ith  year,  and  whose  age  alone  prevented  him  from  being  present), 
Irom  Mr.  F.  C.  C.  Nielsen  (Oreat  Northern  Telegraph  Co..  un- 
avoidably ubscntK  Irom  Mr,  H.  V.  Browne  (Baicclona),  from  Mr  W. 
Itolton  I  Liverpool),  and  from  Prof  A.  -lainlrsoi),  Ke.suniing,  the  Chair, 
man  said  he  felt  that  his  position  on  that  occasion  ought  to  have 
bwn  rjikt  n  Ijy  Sir  John  Wolfe  Harrj,  but  Sir  John  was  contem- 
(ilat  isK  II  lri|i  and  a  short  hi'Uday.  and  be  mi^dit  not  liavr  l.<ii  n  ahlc  t<> 
lie  with  them.  Sir  John  was  also  sullcriog  at  the  timo  from  an 
attack  ol  inAnaaa,  tarn  whUk  Ibv  waca  aU  aM  ta  aaa  ka  had 
recovefed,  and  waa  aUe  to  be  wtth  uam  after  all.  ^en  the  oooi- 
mittee  asked  him  {the  speaker)  lo  yrmidr,  it  was  not  without  li>ehn^:« 
ol  itinvero  regret  that  he  aeeeptoa  the  bonoui   ri,nl<Trnl  ufmn  liliii 

regret  that  ibi-  tiiin'  bad  arrived  whun  Mr.  Saunders  bad  bmnd 
it  tiec«iiarv.  .^Itli'iui;'  m  <•  .ii;tivo  unit  as  cnergelii'  ai^  many  .i  iiiau 
'JO  years  his  junior,  tu  consider  the  ijuestion  of  bis  retirement.  Ho 
knew  ptitattf  mU  that  what  had  iniiuenoed  thav  Mtnd  in  ewng 
to  hii  llnal  owMon  waa  to  make  way  fur  his  janlora.  They  wm  atet 
to  hoOHur  one  who  had  taken  a  very  considerable  put  in  the  develop- 
ment of  submarini.'  caUeis  uvcr  a  potiod  eiooeding  iiO  yiars  (cheers). 
He  »ould  lint  hinisiilf  detain  tho  company  because  Mr  Saunders  would, 
bf  wa.-  -..m-,  rujidi  to  them  ini'idi  nlH  cunntctdd  with  the  unteipii^u  »hiell 
all  prrNcut  were  luwuciated  with- iiicidcnt>  which  »ould  intere«,t  tlieni 
very  greatly.  Be  woaM,  howavar,  give  a  brief  outline  of  the  eataar  of 
their  guest,  and  call  atttatloD  to  certain  points  which  Mr.  ttenndera' 
mode.sty  wonid  pre  vent  him  fram  referring  to.  They  had  to  go  baek  many 
years  to  stirt  iheir  IHand'a  tirst  inti i >duction  to  cable  enterpriiie,  for 
it  was  in  lM"ii  ih,a  be  was  called  upon  l  y  Mr.  Wbilehouso  lo  assist  him 
iu  rli?-:i,nih.j  a  iii-'naiienc  which  would  work  the  then  pri'posed  Atlantic 
telegraph  cable.  Shortly  afterwards  Mr.  Sann  lcra  came  to  London,  and 
waa  plaeed  in  ehaigeof  aworkshopc'iabtished  by  Mr. Whitebouaeand  Mr, 
Brett,  who  was  also  well  known  to  them,  and  they  were  engaged  in  working 
out  what  be  Wifved  was  called  '  tbt  Unman  lyix!  I'rinter."  In  I.-'.'iT  Mr 
Whili  liouise  WAS  »pp<nntiMl  clrtttii  ia:i  m  i  hn  I  In  rlir  Atlantic  t'aMi  Lg.. 
which  wag  also  joined  by  Mr  Sauiidors.  and  it  nvi;;  in  ihi-year.  loo,  thai  the 
.alter  in-st  saw  a  cable  laid  in  Atlantic  waters,  lint  llus'3  wcr,'  the  very 
i-arly  days,  and  oftiM'  ^ame300or  -lOD  miles  of  the  caldv  bad  been  laid,  the 
ship —tbe  "  Niagara  "-—returned  to  Plymouth,  and  h«  bi-lievi'd  that  i he 
cuWe  was  lost  and  never  recovered.    In  Mr.  Saimderii  found  hnii- 

stK— in  siircfsiiion  to  Mr- de  Snuty  — in  Ncwl.iundlan.l.  where  bis  duty 
was  til  c-rganii.e  a  *tat.oii ;  Lui  he  had  a^:a;i:  I"  -.iiifcr  disappointment,  for 
tbe  cable  having  been  laid  and  landed,  he  wati  bed  and  watched  for  ihe 
signals  which  neTorcone.  Two  years  later  Mr.  Saonden  entered  the  aer- 
\  lf«  ol  Messrs.  <  ilaas  andElliott,  the  famous  lirm  of  cable  makeiaand  Uyers, 
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now  known  all  over  the  world      rh.  Ti  li  /rnrh  ("onstriiotion  ftnil  Main' 
t«nance  Co.   For  the  MSI  tour  yein  their  friend  wu  oceupk»l  in  laying 
and  repairinf  mAIw  ift  MHtmwMn  ha  tlw  NmUIktsbmb  ;  and  h«  (the 
sprAkvr)  b«b«*«4  tiMt  at  that  tina  IhtN  «iu  agmt  <l«al  nwi*  r»pairinK 
tJian  laving!  (laughter).    In  1h6.'5  Mr.  Banndars  rrtt?mH  to  bin  fir»l  love, 
the  Atlantic,  and  in  that  ;«aT  ht  wenl  out   m  >in  eipcditirul  '>n 
the  ••Gi'o.t  Ka  'prn  "  under  tlu>  command  of  the  late  Sir  Jame-i 
Andethiin    THi  |i.it'.ii  ularrvpe'tition  prov«'d  -  he  thought  he  tnight  8&> 
ihc  ttuniDg  point  in  submarioe  tetegrapb/.  as  Ur  at  it«  coniiMniial  Mde 
«aa  aoManiMl.  baoauat  tba  aaUe  whaa  it  waa  krt  vaa  UiM.  11  mta 
Itm  Out  it  waa  natUNad  TCTyfu.lmt  what  «m  dona  rfiawad  that  cabin 
could  be  succei>»(ull7  rai»*d  froiii  the  dit'p.  Hiis  fact  niude  the  financiers 
cniUf^  (iirward.    In  1^70  the  Telegraph  Dotistruclion  >V  Muliitenance  Co. 
to»t  the  t-iT>-ifT-?  of  Mr  SannHrr"  *hf>  took  a  popitimi  -n  itti  '.hi'  Pr!*.i«h 
India  Co  .  which  v.n;-  iitit  of  ihn  l:MIljpJlntr_■^  tliat  fuiiiifii  la'.»_T  -tn  the 
Saetem  Telegraph  Co.   Five  yean  afterward*— or  jaai  m  years  at;o 
theit«M«*liniaanobitad  aa  htadat  (ha  alaetHaal  alaS  •(  tlia  Saatern 
Comipo;.    SobatqtiMdr.  whao  tha  Aawdatad  Conpaalaa  bacatiir 
practically  one  undertaking  as  far  as  manageuent  was  conemiril, 
Sir.  Hannders  took  charge  oi  all  the  work  in  connection  with  hii\ 
position.  For  HO  jetn,  tb<>ref<>rc,  to  ibe  end  of  Dccenibcr  last,  (heir  friend 
had  the  full  control  of  (Hi  rlr<  Tieal  ei>tabli«hmen(  of  (heir  companien, 
and  (hry  knew  how  well  be  haii  done  his  vrork  and  of  (he  sucecM  which 
hadaUcnded  their  enterprise  Icheere )    He  (tbe  ebainnan)  bad  given  (hem 
talavcry  brief  history  of  their  guest's  career,  aa  he  had  not  wished  (o  detain 
them  undoly.    Heru'>lii  Imt.  -iiil  a  great  deal  more,  bu(  h'a  &?."3'iniit>n 
wi(h  Mr.  Saunders,  rvitti  ii;-li  n  -ong  one,  had  been  endrelr  .  irnfini'd  t.) 
(ba  ymn  in  wfaiih  (beir  frieoti  bad  been  associated  ex-r^loaively  with  (heir 
cwnpaoMa;  and  he  was  sore  (ha(  Mr.  Saunders  would  agree  with  hitu 
Ibat  with  tht'  h'eadcini  n  who  had  lionnux^d  thrni  thnt  night  as  their 
jnaala— all  iiicn  who  ha<l  made  their  mart'  u-  ili'  '  able  world  — it  would 
'UltaM  hini  to  dwell  up"n  any  special  W'>i  l.  vh-'  h  i  ad  bc-n  done  by  (ho 
i"om|ianies  with  whkti  ilr  V  '.'  r-  vi^ocialed.    Th'ji-'  wi^.  h.  .v.  . .m  one 
fact  which  he  felth«  hi,.:i  u-'  ui.-u.  as  it  v>iu  ooh  liv.r  ij  Mr  ~^..uri.ltrs  t'l 
do  ixj— namely,  that  wlien  liieir  ^'ucst  tirst  t^mk  charge  of  (he  eli^tricul 
d(BMluien(  ill  Ittrj.  the  conif^Aiiy  owned  barely  S,000nUes  of  cable  he 
balieTed  the  etac(  Icniith  wiis>  l,T{iO  niile8\  wherea*  whao  he  rc»igned  bis 
Clutrge,  a  few  weeks  ago.  the  AFeociated  Companies  had  over  lOO.OOO  knots 
al  cable  laid   knots,  not  miles  (che('i»j.    A»  they  cmuM  all  understand. 
Mr.  Saunders  most  feoldefp!v  the  "sfVpran'T  .(  hii  .i- tiTf<>nr!!»»<!lton  with 
the  companies  which  lie  hmi     r-,  r.l  ,-o  lUi!  v  ,in:i      long,  in::      •%  i ;  m  tv 
lond  o(  palatlog  and  cx(rcniely  fond  of  studying  Efyptian  history,  and 
'lhata  aod  Ma  Olhar  laataa  would  oocupy  him  in  hi.'i  reliremant,  which 
wuald  alao  ba  nndeted  easier  for  him  by  the  knowledge  (bat  lbar«iu< 
which  he  had  held  so  long  were  (u  b«  bandeil  over  to  Mr.  Wtlltr  luM, 
who  had  had  great  eitpenence  in  many  parts  of  the  world,  bath  la  Mo- 
nection  wi(h  t>;c  tl-rctTii.Al  anJ  i;onii;icT  iai  sides  of  (be  company's  basi. 
nesB.  and  whc  for  f.iiiv  >•  m-  had  uitt-J  a'  -ocond  io  command  to  (heir 
friend.  Ha  wm  sure  (liat  all  present  would  join  him  io  boplog  thai 
He.  BwiDdaMi  att«r  hia  laii|  and  bo^  IMa.  nu^  anjor  hia  wall-aaraed 
NtinaMot  wilh  Mta.  SaondafB  (eh«a»).  Ha  ^igfai  alao  a^  that  wben 
Mr.  Bauiiders  retired  (he  directory  made anaiigeiiiBn(a bj whieh  ba OOuld 
(eel  that  he  had  the  right  tn  attend  at  tha  «Baaa  in  aomiectiOII  With  the 
fle^trtcal  i>ar(  of  lltair  worii  (ahaera). 

1  III  t  hairmaa  tbaa  piaaakM Kr.  Bmiini  with  tha  lailiiwMilal  above 
referred  to. 

lir.  WALTSB  JQDD  that  annawd  tlw  wcnl  tha  nMMban  of  the 
aiaettieal  deparlment,  ovar  wUm  Ifr.  Banndan  bad  pnaidad  ac  long,  a( 
that  gentleman's  retirement,  and  said  that  this  feeling  wait  hold  by  no  one 
more  tiron^rly  (ban  by  himeelf.  They  all  felt  tha(  (hey  had  loa(  a  I'on- 
sideiitte  cricf  in  !  a  tind  f:ii»nd  (chet'r.ij.  Their  numbers  had  latvrly 
increase'!  i  ii:i>:'Ii  lul  lv.  401 1  ihny  proposed  later  on  to  ai<k  Mr. 

Saooders  to  accept  an  atbum  containing  (b«pur(raitt  of  tbeiw  working  at 
bMBa  and  abMad.  Their  triand  Bight  nat  auuiad  that  whaaafirba 
asaiud  ihfl  atbom  he  woald  aea  tha  faaaa  of  node  bat  tba  atqeamt  ftianda 
Wno  would  remember  him  in  hid  retirement  wi(b  tba  IdBdMl aud fliaat 
aircctionat«  rri.^rd  ':eliv<ir!i '. 

The  toaxt  was  then  drunk  wilh  niuslcul  hulkours. 

Mr.  SAl  NUEltS,  who,  in  ;  i  to  rcviwnd,  was  received  with  pro- 
longed tbccrs.  eipres^'d  bis  btarliest  thanjia  for  (be  gr)»t  kiudiie.q.', 
which  had  bct  n  UmWD  (0  him.  He  thaiikad  Hkt  john  OinilOO  Pender 
for  presitlinK.  and  remarked  that  their  chaiiman  haidhirthalaal  r<i  yearn 
bifu  in  aliiion  dally  -oinniunie«tioo  with  hitn,  and  therefore  knew  his 
work.  The  fan',  that  he  was  presidini;  on  that  C'Ctasion  might,  he 
thouLiht.  be  ict;ardcd  by  himself  aa  an  Indication  that  be  hml  ■!oni»  his 
duty  lelioors).  Of  couraf.  un  Hueh  an  occasion  as  (bat,  r.  lh  i  -vh  :  {ell 
hy  tlic  miui  who  had  jdiiimI  the  ranks  of  the  veteran^,  but  bis  own  regret 
bad  been  removed  tiy  the  kindneni!  of  Sir  John  UeolaaQ-Vandar  !■  bftving 
labaa  the  ebatr  and  by  the  high  compUraent  wbkh  Sir  AAb  Wnlfc 
Barr;*  nioi  ih-  1  j  rpctors  of  the  A  cial"!  Cimp«ni<>s  hat!  sh-^wn  him  In 
still  retei  1 1 11 1 1 -■  hi^  icrvices  aa  ■-'uiMil'.irig  i  l'ji;tiici;»ii  iilo'-ri;  lie  after- 
wards eordiaiiy  thanked  the  chairman  for  (he  kind  ijmnrei  in  wliirh  he 
bail  popoMd  tba  loast  and  (be  comiiany  generally  for  the  cor  liali'v  ii-.li 
which  they  bad  dmok  it  In  regard  to  bis  relation  to  his  colleagues  iic 
doubted  whether  there  was  another  large  company  la  the  City  whan  (be 
hradb  of  the  departtiienls  worked  so  harmoniously  together,  and  the 
rem.^ik  ipplii  1  n.  ;  nly- to  the  Kaa(«rn  but  also  to  (be  Allied  Companies. 
Ti  ■  1^1  11:  h  i-  .thi  iitl  , At  had  always  been  on  the  brut  of  tsmis,  and  »» 
regarded  the  elGctncal  department  (he  meTO'"T:=  hml  hm  loval  (o  him  as 
their  ImaNdiate  chief,  (bey  bad  don.  ih<  ir  l  itv  m  tin  mieiests  of  Ifu 
wiratoa,  and  be  waa  sure  that  tbev  would  voik  »«  well  with  Mr.  Judd.  his 
able  aucertsor  (ebeare).  Mr.  Siiundcr<i  (hen  rvferrad  to  umj  inlamdiig 
iacidmtsin  what  he  terinni  the  -  romantic  paripd  af  auhniadae  tele- 
^Why,"  (oncbina  on  the  Icadlas  katarea  of  bia  aoaaaetioa  with  (be 
aniatprisc,  m4  aThiding  la  may  of  thoae  wh»  had  baao  pmninenU  j 


uli'^uil'ird  wiI:l  ii'i  iticeplioii  .itiii  il'M  '.oj'iii'enl.  !□  conc/jt-'ir,  h'' i,-3iir. 
cordially  (hanked  (hose  who  ba^  iioiiourol  bim  on  iha(  ocdasion,  and 
lamathad  thai  ha  InA  baaa  tawtsd  with  the  lUmoM  kto<lneMa  by  eve^aoa 
nonewiiad  IiiaiMiaipeat1iaiBiKh(  saytbat  bevaalike  (beUothiaaDM 
in  that  he  had  no  encmiee  (rheersl.  But  whereai  tha  Oathie  abilf  tiac 
in  that  position  because  ho  bad  killed  all  his  eneaalaa;  ba  hlnaaeM  had 
ni-Tcr  hii'l  any  tii'j ■_•(:" and  ren«wri|  ctieT«t 

.--ir  J  WiiI.fF;  H \UliY  a(;*r  'is  fjroi..:i-<.|  '  i  :r>'-.rir;'l  l.i4-;ii.i-«riu>;  " 
lie  remarked  lliadliiir  John  i>itniM>n-i'«uderwere  no(  pre»(iisiii,  be  would 
hiaiaaUha«alibadtadoaabinarder(odob«ooartoUr.Saimder»:bu(  from 
tha  0«la«t  h«  bad  liitt  that  tfaere  was  00  one  no  411  to  eipnm  the  seodments 
of  all  thoff  who  were  antor ititf  il  ivith  ihr  ciM»'  mnp.'jnies  »?  tl.clr  clisir 
man  'jf  thai  I'n  iiin»;  rhrcr-  i.  He  j  'iiied  Leii.-lily  in  their  ei'nKnilnIaliutu 
l«  Mr  .'>iiun>ler8.  an  i  wL^hed  him  evi-ry  hiijiiiinciio  jii  (he  («(iieiDeii(  which 
hi'  had  ."  we.l  Ciinied.  Wilh  rp'pict  i  '  tli.'  t  sas(  which  had  been  entrusted 
to  hiui,  It  waa  one  of  the  higheel  impo:  Uiacu.  It  wa«  a  remarkable  feelin^r 
'« hi cb  came  aeroaus  one,  when  reflee(inir  on  electrical  engineoriog,  10  (hinkof 
ho  .v  young  (be  whole  btuinese  was.  It  all  seemed  to  hare  been  crowded,  as 
fur  tbcy  knew  in  a  few  decades  of  (be  19th  ren(ury.  so  far  as  regarJc'd 
thi'«[i]'lLi?ati'-tn  o(  <  ]ci  trical  knowledge  (o  the  usesmd  eon»etiiejic,  of  ruan- 
kind.  Th:»r;i  ,  liNwiAei  ,  who  n'raembered  (he  early  s(ages  of  »l«cun  iiy, 
when  tin  y  rvnt-  mplnt'  <1  \v  hat  hud  bem  done,  could  not  help  feeling  how 
old  tliey  were.  Klecuicil.v  bad  htvu  of  inestimable  advaa(age  in  pro- 
Bating Ihaeoaeaniance,  (he comfort,  and  eh«h»pp!n«»«i^nrrallyof  man- 
bind  ;  and  looktalll  at  i(  from  a  Rational  p<>int  >>f  vi.  v<-.  it  wa;:  li^ppMible  to 
t'ta^tgeraU'theinttueoceit  hail  'i-i'I  m  reniuviii,'  mi-undcril.nnlint-i  Ik  Jwen 
iiat:9nsand  in  promoting  peat-',  iinii  k  i.i'I-'^i;1  •.h^lJU^■lllJUt  -  he  W"rld  1  oh? '  is) 
How  many  wars  in  former  (imt^s  ntigbt  iiavs  btrn  preveuved  by  the  olearing 
up  of  miatakeii  and  misunderstandings,  which  Kwas  now  pa«Mble  (o do, but 
io  tbepMt  was  impossible  wbencommunieadons  from  one  place  to  another 
tOOitaMksand  even  months  boefloot.  1(  afforded  him  (he  udiiost  pleasure 
to  ea^piawi(b  (be  toaa(  (he  name  of  Mr.  Alexander  Sii^mens  (ehecrs't  a 
.10  vfll  kn  :»n  i--.  ;\!1  .  It-' 'ti       matttr;  :hul  ii  -'vu-: 'piilo  a  hoawbotd 

«  :rd.     Hi:  rrl'- ;Ti-'l   to  Ih''  inipiirlll-lCt         -ht   l.:'_'".lT»' i  ot  ■Air  Sr 

William  iliemeus  und  to  the  great  »i-rric«8  lenJtrcd  by  him  to  England, 
the  country  of  his  adoption.  In  Germany.  (00,  (be  nam*  at  Winnaiii  «M 
one  of  (he  iimst  pruniinent  in  eoonection  with  electrical  natlen.  TMr 
friend.  Mr.  Alexander  Siemens,  waa  a  m'jet  worthy  reprraentative  of  a 
most  worthy  family,  before  sitting  down,  he  desired  to  add  that  it  had 
h>  i-n  u  ^:rcjit  pleasure  to  those  who  bail  been  desirous  of  doing  honour  t'i 
Mr.  .•^ani'di  r>  Io  know  (hat  his  Majesty's  Post  Ollioe  was  also  represented 
at  (heir  gathering  by  Mr.  Axdrou  aiid  Mr.  Oavey  He  fel(  sure  (bat 
wben  Mr.  Siemens  responded,  ha  waold  not  oalj  tell  lham  aMnathiw 
of  wha(  had  been  done  by  eleetrioal  angineering  in  the  paet,  but  that  ha 
would  turn  his  "  prophetic  eye  "  on  the  twentieth  centnry,  and  tell  tViem. 
fhMn  his  knowledge  a»  President  of  the  Institution  of  Klec'.rical  Engi 
n'lws.  what  (heir  po;iti<>ri  in  thi"  raitter  would  bo  later  on  loheers  and 
Isokjhtcr). 

Mr.  A.  SIEMENS,  in  the  course  of  a  bumoroua  leipoDee,  oUseived 
that  Sir  John  Wolfe  Barry  had  already  refernd  l»lriMl  bad  baf  dona 
In  connection  with  electrioil  engineering.  Their  Mand, howaw,  waobM 
hiin  (o  pniphesy,  but  this  was  U>a  dangen>us  a  thing  for  him  to  do 
'taagh(er  .  He  a«sored  them  that  (he  loKtitudon  of  Klee(rle«l  Rnuineers 
i  whi.di,  he  rorniiid.'d  thi  in,  b(  ,'.in  as  (ho  Society  of  Talegmpb  Knjtlaeof*). 
would  t'ltitinut  lo  do  Ibi'ir  iilcii:«(  in  oonnectiiMa  Hilh  tifaa pRMttOiin  M 
el<>ctricity  to  (he  welfare  of  mankind  (obeers). 

The  beaUh  o<  tba  ehainBw  wna  aJtannuda  aoadlaUy  drank,  on  tiia 
■nviudon  of  Bear  Admiral  Sir  W.  9  I>.  Wharloa. 

I'uring  the  evening  a  eelecUoD  of  vocal  and  instrumental  music  waa 
given  l(  nisy  be  added  (hut  the  details  of  this  interesting  tonotion  wore 
admiiabir  earriad  out  bj  a  oommiuee,  wbi^  waa  praiided  om  by  litr. 
F.  E.Itcaia,aDdof  irWelilfr.A.ILaardiaa*l«dBatKaBin«r, 


CORRESPONDENCE. 


compensating;  altkknating-cubekst 
geneuatoks. 

TO  THK  KDITOK  OF  THK  W.BPTIWfnAlt. 
Slit  ;  ThcR'  is  .1  alight  error  in  your  .  ■  r\  fair  review  u{  my 
metl)o<l  of  n(ni|i<iuii<lmj;  altoniiititig-innix'iii.  giiiierators.  \on 
say  that  at  im  loati  the  urii^atiiiuteil  ik.Ii'  lias  ft  polarity  whicli 
j8"o|»|io«itc  to  that  of  the  main  |»oIe  ami  jwrlially  countcr.icU 
iu  died.  This  is  not  so.  The  error  hits  petliaps  ariscu 
through  l.xikinR  at  my  diagram,  which  iiluatiates  only  oue 
[Kile.  "  When  all  tha  north  nnd  «wlh  pole*  of  a  goneraior  are 
eoeircled  with  the  same  number  of  ampere  tnm^.  there  is  no 
iliffmnoe  of  magnetic  potential  between  a  point  on  the  field 
iron  midw.ny  between  two  polet  and  »  point  on  the  arautara 
iron  mi'lway  b«twenn  two  poles.  Henoe,  a  prajeetioQ  of  iRMt 
Ittwn  11  -.wo  polLs  will  not  be  ma^'tietiaed  at  all.  I  bavemado 
very  1  u  rfnl  incasiirements  of  tlir  KelJ  .ItBtrihtition  in  this  type 
III  n.'ii  Inn. ,  'i!i<J  tin<l  that  ii  is  ju-t.  wn.it  might  W  uxpecJed 
lioiii  tlii'riiL-tiit4il  rfiiisitlwiaiions.  In  jirdotite  there  is  at  no-Ic*«l 
a  very  Rlinlit  r  I  un  kr  the  un-satiirated  polo  of  the  '  • 
IKilaril>-  »s  the  iii-tiu  pule.  Ilnis  tippear*  to  ha  dm  to  tho 
residnal  maunetiam  of  the  pola. 
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Asu  gooil  (leal  of  scejititisni  was  (rxpressoil  at  the  Manciic^tcr 
meeting  m  to  the  opcTiitiou  uf  »o  an  expedient  iUaI 

(tescrilied,  I  -.vi^-h  to  put  upon  roconl  »i»mo  t«sts  tli.at  wore 
mailfl  ill  I'll  1  lesemft  of  Mr.  Fuller,  the  enijineer  for  the 
boroii<;h  nf  I  'll  I  hum. 

As  u  vvo!l  known,  the  l''nlh:ilii  C<i«nril  !iilvorli%n<)  for  leuiler* 
for  n  l,(XH)kw.  rtlumuaor.  One  of  the  comlilion*  to  In;  met 
as  follows  :  -  "The  rej^ululion  is  to  be  su^h  that  with  a  specil 
variation  of  :i  per  cent,  botwoen  no  loa<l  an<l  full  loaJ  the 
variatiau  uf  the  genomtor  voltage  shnll  not  exeoeU  3  per  C(;nt. 
With  full  load  0  8  |iower  factor  thrown  on,  iht  gMMCator 
ninning  light,  th«  drop  in  voltage  ahall  not  eznaed  (<  per  cent., 
spood  and  excitutioii  mtuntng  eontUot," 

Thin  call*  Uu  n  naehino  having  no  dtop  at  full-load  unity 
noirw>-fMtor  and  «  very  slight  drop  on  a  power-factor  of  0  n. 
sSt,  Fuller  U  to  l>e  eongmtiilated  on  being  well  up  to  iIaIc  in 
hit  re(|uirementN.  All  good  enginoun  will  iniiist  u^n  as  good 
regulation  for  li)^lititi_'  generators,  tnd  Umj  will  laawt  Upon 
the  regulation  1r-iii_;  itni.tntjweous. 

The  t^^^t:^  ni^dc  tlu!  fijlliiniii;^      A  small  string  of 

ineaitdoiicciit  Umiis  was  atliMBi  the  terminaU  of  i»  gene- 

rator which  u.is  (ithyivsiHc  nnlonde^l  and  running  at  normal 
voltige.  Fail  loud  (an  iron-wiiv  rnrk)  wan  then  suddenly 
thrown  an  the  machine  )iy  cli/-iii_'  ;li''  main  switche*.  Not 
the  .sliffhtLst  lilitdi  waj  ohservcil  ni  tlie  lurains.  (he  oidy  effect 
being  that  the  lain|ia  heeame  a  liftle  l.right«r.  When  the 
powt-r  factor  of  the  loa.1  WM  reduced  to  0-Hi,  llis  VAltiii;e  fell 
only  0  per  cent.  .^  ouw,  Ac,  MiLKS  WaLKKH. 

Old  Tnifroixl,  Jan.  17. 

l!\Tri'i;V  MKTEIIS. 

To  THE  KblltJfl  u»   IHK  ELKtTIIK  IAS. 

Silt:  In  your  report  of  my  PaiHsr  on  "  Halter  ies  with 
Hevernble  BoMtera^'  i  find  that  my  rcinarks  on  the  Aron 
metor  have  giren  Um  iutpceMkll  tUkt  the  Aron  motor  was 
defLctivc  in  its  reversing  arrangement.  Whit  1  wiahed  to 
convov,  li  jwover,  was  simply  that  I  nndontood  that  there  was 
more  IcMt  motion  on  the  Aron  nveraipg  amngament,  dnu  t  >  > 
the  «iM  of  tfas  tooth  OQ  Uie  raitehet  wfaMl,  than  ym  derirabk 
for  n  faottoiy  meter  which  was  to  be  used  on  a  rapidly  reversing 
our  rent.  Under  eneh  cinmmitanoea,  the  loea  ex{)erienced  at  each 
revcnal  may  add  up  to  a  couKiderable  amount  at  the  dav'«  end. 

Otherwiao  the  Aron  metvr  in  very  suitable  for  this  kind  of 
work,  and  wo  have  six  of  tiioni  muteriug  traction  cuncnL  in  thi« 
station  in  a  highly  satisfattory  way.  I  have  no  4oiil>t  that 
the  makcis  could  rectify  the  slight  defect  for  meters  to  bo 
n»e<l  with  rever«ible  boosilera. — Voura,  »Vg.,    C.  TuK.Nf.n.i.. 

Etectriiiity  Work*,  Tynemonth,  Jan.  13. 


PARUAMENTART  INTBLUGBNCB. 


Tho  period  for  lo<lK>nt(  mcinoriuU  agaiaat  Utls  pasaint;  the  SUoding 
Ortlvr  <1»^  irxpirrdon  Monday.  In  additiou  to  those  already  announced, 
the  (li;iu»  iii^  additional  memoria'a  weie  prewnled  a«  nH  oat  brlow  :  - 

MfiroiH'lit.in  JUtetrit  Sktffl^  Co.  MU.—WaUuOm  Distriet  Councit. 
(Tbe  bearing  ol  tUf  DMltiOB  n  the  XmmlOM  Ilka  ham  poitaeiasd  nniU 
Jan.  ai5>. 

Btckmmdbeikt  Tmpromifnt  BiU.— Yorkshire  Electric  Power  Co.,  Batley 
Corpantina  and  the  LiYrnedgt^  I'rban  t»Utriel  Cottoeti. 

JlaMmertmith,  (Vrv  f  Vn.;?,,f;,).r  London  iteMiMy  Mil.'— Great 
Korthern,  I'iceadil  y  A  Brompt.  n  Itailwagr  Cn.,  fiUdagtoa  Dm.  und 
others  and  .S.  C.  Lamlxirt  and  u(baT&. 

ilr,'al  Surllitrn.  Pici-aihthi  ,C  llr<imi>li,n  Roiltcaii  (.V«.tl)  JUK.— >llBn|tlis 
of  SaUsbur;  and  Sir  Walter  rhilliniorv  itnd  othciii. 

Thi;  E^aminera  Hat  lor  Itiv  first  lime  on  ^^'cdnesday  and  aRain  yesterday, 
wh-  ii  th«'  following  bills  were  paaaed  is  having  complied  with  Staadin^ 
(  ir.li-rJ.  '.hrr«  being  no  opiK)a;ti  ..u  :  *^<!Ut?;  I.&iji  iisliiri!  Trunnviiy^,  Morlr-y 
( '"rp'M'iiI ion, Great BerkhaiaiJfUintli  ui.^-  Mi'trvi|»ililun  I'riciirn,<ti'_  O.-tpjitcK, 
15oltoa  Corporation,  London  Unitc^l  I  raiuwayis,  Whitby  I  rbaa  Umtriet 
CooDcil.  County  u(  liOndon  Electrie  Sapply  Co..  Southend  it  Colchester 
Light  lUllways,  Administrative  Coantv  of  Loodott  it  District  Eleetria 
Power,  Charing  Cross  Jt  Stiaod  BlaotnallJ  Sopf]}  Cocpontioa  (Power 
Supply),  Dublin  United  Tkanmji,  LumdoD  Cdmi^  OwiiuQ  ^Tnmways, 
Cork  Janolion  Railtrar 

The  Aherdarc  1  mmwayallUlliBalMen  npettata*  »itbavifl|i«ompUed 
wHh  Standiog  Orders 

AM  But  London  k  I<o«i«r  Thames  Electric  I'owcr  Dill,  whi^h  was  to 
liava  hMD  eooaidsrcd  yeiitetdaj,  vill  not  come  before  the  Eiamioera 
nolttFA.M, 


PtMtioMpmins  tot* hmidagtiuttba  follewing  Scotah pmnwoal 
orden  havaalae  beta  lodle«4  :— 
Ktk  Vallfy  foirfr  Cat  Bill.   Lothtans  Klettiia  Anw  do^  8lr  Robert 

Dundafi.  Dart..  North  Hritish  liailwnv  Co..  Ifldlotttbm  Oomtr Cmiaeil 
and  the  F.dinbiirgh  *  District  Wator  Tinst*-*'-! 

I'.iitlry  Hi'liii  t  Tramvniit  /fiVi.— Itenfn-w  County  Canncil.  Taitilvy 
liurgh  Caiumwaiaiuvrs,  National  Telepliwie  Co.,  Ul»Mg.in,  A'  Soutli- Wc^itTn 
Itailway  Co.,  Banrhaad  llan^  CootmlMidnara.  Olasgow  Corpomtion. 
Caledonian  Bailwaj  Co.  and  tlie  Olaagow  A  KlInArnodi  Joint  Lint^s 
Cornmittee 

»  tmi),t  /v<(uiir.iy<  /t,/r.   «jorth  lirittjli  Railnajr  (Nn.  and  the  Kitiokldr 

A  Dyiiart  Watsr  Work 5  {Vira:iu>;si<iii('r-«, 

Qlaiiiow  Corffi'  .li.  n  /  r  ,  -„•  .,,  .  —NnUonal Telephone  Ci.,  County 
Council  o(  Lanaik.  Couuly  Council  of  Dinnbarton,  County  Council  of 
Itenfrew^PolIokshaw  Unrgii  CaBn|i|ii«BM|,  LOMlMii^  Tianiwav*  Co.. 


Itev.  J.  E.  Campbell  Colquboan.  Hoith  Brittsb  luamiT  Co  ,  Mlai^ow* 

S.iut?!  ^^,^vU■l■I  F;»ilwBy  Co..  Olasgou  lUteiuytrs'  Federation.  Glasgow 
l.nnillonii  .\5-ocin:ion.  Sir  Archibald  Spenoer  Lindsey  Campbell.  Bart., 
Barth.  ad  Uurgli  ("ii:!iml  ^rnm,  01asi?ow  A  Kenfrww  District  Kailway 
Co..  Caledonian  Builway  .  l.uiaikihirr  A  Dumbarton  Hallway  Co  , 
(ilaagow  &  Kilmarnock  Joint  Line  Committee,  Glasgow  A  Paisley  Joint 
Use  OommittM,  Partiek  Bai|li  Covnoil  and  the  AMMt  A  Ctattvidge 
ADMrietWatarVraitaH. 


LB6AL  INTELLIGENCE. 


Jandoa  Arc  Lampa  ft  Eiactric  Co.  V.  Are  Lampn  ibtd.) 
This  eaaa  earn*  halkm  Mr.  Jnsliea  Kekewleb  in  11m  OltanMiy  Dirifliaa 

on  Friday  last. 

Mr.  TKUKKIJi.  K.C,  opened  the  plaintiffs'  caan  and  aaij  th>!  Mtlon 
was  brottght  for  alleged  infringamcnt  of  three  patents,  hut  hU  I.'>rd«hip 
woold  only  I.j  trriiMcl  with  nne.  The  patent  atleitrd  to  have  been 
infringed  wn-  No  1  i  IT'i.  of  1M'»,  granted  to  Louis  Kmersor.  Howard  an 
American  in  re«p«el  «(  electric  arc  lamp«  It  was  un  invention  for  )>ro 
teotiiig  tlie  carhons  from  beiog  rapidly  consumed  Tliepalsnieeencloaitd 
his  two  carbon  points  in  a  ;ylinder  of  glas«  which  waa  rery  «mall,  and 
tbis  cylinder  of  glass  wat  a»  neurly  as  possible  hermetically  sealed,  und  tho 
result  was  that  the  life  of  the  carbon  w»<  increased  to  a  very  considerable 
extent  Thf  p.iti'nlci'  founJ  Oiivi  llir  n.  iilt  hp  coul  1  his  pla=,J  tu  tl)« 
carkiiMi  till-  Innn'^r  lii'^  Ii'c  of  t^ir  cirbon-  l-'itat  u[  nil  he  !ixi  j  th'-  IjotUim 
oi  bis  glass  cylinder  fast  to  the  bottom  carbon.  At  the  top  of  hi*  cylinder 
lie  arrangid  »  niilallin  eap  tight  to  the  gtasa  eyltnder.  In  the  top  be  bored 
a  hole  and  tlm  he  vaa  able  to  ^et  a  tight  lit  between  tbp  n  pper  carbon  and 
the  containing  vesael.  He  gave  in  his  specitination  general  directions 
n:(1i:mtin^  what  the  invention  was,  and  said  thnt  the  nearer  you 
got  to  liu  rr,V'-;.j  thp  m.-^rfl  perftei  it  was.  Counsel  prot^cilfii 
to  r»ad  txlracts  frnm  the  uiaeijilnl  o  niiplete  spocifloation.  In  Ihl-; 
the  ioventor  made  the  Mlowiu^  clum^: — (I  i  An  art  lanp  having 
Ml  am  enaloiidia  a  transparent  or  translucent  envelope  fBwiidad  Wtfc 
a  matanie  vlag  bating  a  eloaely  lltttng  opening  to  penalt  (oed  ef  On 
positive  carbon  and  means  for  permitting  escape  of  the  gases  produced 
by  the  arc.  ('i  ka  arc'lamp  having  its  ar«  enclosed  in  a  transparent  or 
translucent  envelope,  cloeed  airtipM  at  al!  points  lvelf>w  t!;?  ar  *,  niiil  pro- 
vided with  a  plug  at  the  top  Kauii.:  a  L'loai'^v-iiuiti^  up'-inm-  (or  tlie 
lioxilive  carbon.  (8i  An  arc  lamp  havmg  Its  are  cocloMd  withwi  a  trans- 
parent or  iranaluewit  enveiopa.  an  aoxilian  Muiaparent  or  translucent 
envelope  closed  on  all  lidet  eammnding  said  are  anoloaing  envelope  and 
U-ci  openings  in  the  envelope?  whereby  the  two  aides  of  the  arc-enolomng 
tiiwlope  are  mahitained  at  a  '  »iip.kratively  uoiform  tempsniture.  and 
fracture  is  avoided.  Citinti-1  imii)  w.  was  not  oocestiary  to  emphasise  the 
other  claims  in  the  patent 

Mr.  UOL'SKIEU),  K.C.  lor  the  defendants,  in  answer  tobii»  Lonlabip, 
Mid  the  main  defence*  raUod  oo  were  «anl  of  aofalty  aadMbJeetauMer 
and  no  infringement.  There  w««  no  prorhtonal  speeifleatioa,  thetetoro 
rn  .luriitioii         i3i<C'>nfu?niitT  wa?  rahed 

Mr  Tl'.id'.EIil.  suit!  wliat  the  lieltriJm!'-  h&ii  'inr.e  wns  tliia.  First  of 
all  they  hail  a  cylinder  ot  »iuall  dtani«ter,  »i>d  made  it  ta|>erad  Instead  of 
parallel.  Tliey  had  got  it  about  an  inch  in  diameter  at  the  bottom  and 
4in.  in  dbimcter  at  the  top.  They  had  got  the  top  sealed  with  a  metallic 
cap,  as  in  Kig.  S  of  Howard's  epeeiflcation.  'They  bad  got  the  carbon 
pasalng  tlvongh  a  very  clow  fitting  hole  in  the  metallic  plug,  and  the 
bottom  heriiiT'tipslly  ^♦ilt'.).  Wfi.-n  iIk- nrtion  {uuHKlit  fhe  plaiiuiffa' 
spcctlscatjini  «iih  niiui:ii:ni]rcl.  I ><-f<'ii(lnn(*  ii",  thu'.  tirni^  httil|-;.il  llii;  IjcilUiUi 
bermetioally  sealed  as  spaoili^.  tint  when  the  present  actiou  wac  k>rooght 
and  his  lordship  made  an  order  that  no  action  should  be  brongbt  for  past 
Infringement,  defendants  made  a  variation  and  introduced  into  the  bottom 
amloutebole  /,in.  in  dianatjr.  The  whole  object  of  the  inveatioo  waa 
to  keep  the  carbons  In  a  regular  atmosphere  as  much  as  po«eiblB — lo  keep 
the  cnrbon  enclosed  in  a-  small  a  ve4-=el  lui^itli'  Defen  Jant*  set  up 
a^'alniil  tiie  plaintiffs  c^t-laiu  anticipatiuiji.  bi:'  hin  ]**arnt'd  (liendHUiUit 
deal  with  that  matter  in  their  omss  •xainiuataon.  Xhere  was  rnormoui 
utility  in,  and  enormous  sales  under,  the  plaintilTs'  patent. 

Mr.  BOl'SFIKLD  said  defendants  also  relied  to  &ome  extent  on  tbe 
plea  ot  non-utility. 

Mr.  JAMKS  SWINUfUNK,  ewmined  by  Mr.  MOULTDN,  K.C,  for 

filaiotirf,  sai  l  Ik'  lial  earpfully  examined  TToanni" ;  patrnt,  und  had  made 
limseK  niasttr  of  tin:  matured  object  o(  the  iir.  ciitiun  U'hsf  object  w»i> 
to  make  an  arc  lamp  in  which  the  trouble  and  eApenseol  fr<<|n«at  renewal 
of  the  carbons  was  very  much  reduced.  Thai  waa a  tltalarial  item  in  aM 
llgbtinK.  Howanl  obtainvd  the  results  by  makiDg  the  andoiinK  globe  a» 
anaaU«B  he  paMibljr  could.  AnauelaaingglobejnieceaMWttknbvledieatllW 
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dat«  o(  Ui«  titttsDt.  but  it  vas  aol  <>iiocm8Xul  before  (be  iaXe  of  pntcnt- 
Babni  linplHHliBk'pMaal  two  mittalna.wmmd*— Ontthe^iDade  the 
acdocing  guhe  Iir  too  Um  ud  nnt  tbejr  did  not  otosa  it  moagh.  The 

two  tliitij;*  wliic^li  Rowurd  h*i1  indicated  wuro  the  cks«iil-c  uf  nuoces*..  T)ie 
i;k>bc  inu«t  not  break,  mast  be  transparent,  nnil  tuust  practicJiUv  bt  air- 
tight. It  muit  be  of  such  maloriil  that  jrou  could  seal  it  a'r'.i  -Vif  a*  t>ic 
top.  Ilowanl  aealtd  the  gloss  kIoIm  lo  a  tniUallic  cap.  I  li' r.  w  i  a 
cviuparativel;  cIom!  til  bclvrcca  ihi;  cmIuU  aud  the  iu«t&l.  Itutt  ua.-.  U> 
prevent  mij  cir<-uUtioa  of  air,  and  it  wm  bo  eloM  (hat  tkon  «m  just 
CBcmgh  passnec  to  eoabla  tny  bobIi  » |inasan  ia  tha  gMw  to  f«ili«v«  itself 
through  the  orifice.  It  prevented  the  cirenlolioa  of  externRi  sir  into  the 
gliil*.  Tlie  effect  wat  to  increaw!  the  life  of  the  i^arbon  n  v  <  irjhider- 
obly.  The  ext<Tnivl  k'lobc  need  not  be  small.  It  preventeii  aii;ithini; 
fidUng  on  the  smaller  Klob^.  The  outer  globe  was  a  rrpetition  of  the 
inner.  The  outer  lescrvuir  beuaiuc  iv  reservoir  of  exhausted  air.  I  □  his 
opinkm  the  direotioaa  ((lv«n  (or  oaRrina  oat  Uie  iBvonlkm  were  clear  and 
pfMikobI*.  Bii  bad  IMA  Hi*  infnnguig  lamp.  Th«  glote  a  ^mall 
(,'lobe  made  subirtantiailv  according  to  the  instructionii  in  |<laint>(T>' 
^t)e«incation.  It  vas  cIo9e<i  in  the  way  de^cribtd  in  plaintiff:^'  specifica- 
tion at  the  top  by  a  metallic  cap  which  had  a  hole  throuj-'b  which  the 
carbon  norki.il.  It  wa«  doscil  nt  the  bottom,  but  llioy  had  a  s.tnall  hole 
ihorc.  What  the  hole  was  thcn^  for  he  could  niit  make  out.  It  was 
practically  stopped  up  by  Eome  copper,  which  malb eowed  up  the  hole. 
It  waii  not  an  effective  hole  ,it  nil.  With  tc;»ra  to  the  fittin;:  of  the 
carbon  ax  it  .i  il  ilii'jiir;!!  t!i"  it  :uch  t»«  wni  deicril'fr!  .r.  ! 
tiffs'  spocihca'.iiin  umi  t  'lil  ;  ii.-  I'-al  w.-v-  !>  ;ti1ii':!  u  -  f  :  :^fTilinl  tii 
Bacoc6.s.  In  hi&  opiniua  tlie  defenduniiS  lamp  was  made  in  accordanoe 
with  the  plaintiffs'  invention  and  according  to  the  iuBtructions  giren. 
Ue  had  read  the  prior  specitleation,  and  he  thought  that  the  plaintiffs' 
ioTcntion  wm  a  novel  onr  and  useful, 

CroBs  eiamimd  by  Mr  BOl'SKIELD:  The  outer  globe  lerved  as  a 
reservoir  of  the  burrt  Liii  fn  Uri  w,  :'-  -tiftifi.-iKirin  of  1982  the  arc  was 
more  or  leaa  enclofi4vi  1;  :  li  -i.i- -  .u.il  pir  .  J  I,.  tiu>  smaller  globe 
was  ballo<'n  i!hBped  and  liie  outrr  globe  wait  npun  top  and  bottom. 
Urewer  had  got  the  idea  of  proventillg  the  consumption  of  the  carbon, 
and  aUo  that  the  outer  globe  protected  the  inner  from  draogbta  and 
VKtetiot)^  of  temperature.  In  Be«rd-.le)'a  there  was  K  mail  gtobo.  At 
IllO  llOttuni  Ihis  was  lightly  littol  aod  the  carbon  cMM  down  ttUOOgb  O 
nfirrow  opening.  There  the  opening  was  not  nearly  narrow  enough  and 
the  (^lobe  was  too  large  People  for  the  last  '.!0  years  had  (ho  idea  of 
diminishing  the  consumption  of  the  carbons  by  burniitg  llieni  in  a  contincd 
space.  Itettrdaley'.-i  patent  wa.s  no  g«>ad  and  would  not  work.  Slait.  in 
lue  epeeilicAtion  (Fi^,  1^,  bad  the  same  objMti  to  prrveol  the  burawiK  <>f 
tfa*  oaHions.  lie  diltMUfllilfaod  Andre's  specification  from  plaintiffs' 
iBtillly  on  the  ground  of  tto  eizs  of  the  iilobe.  In  hi~  view  the  size  made 
a  very  roa'./<.ii.\I  iKff«rence  as  a  practical  invention.  In  Lake's  there  wa-^ 
an  enclo  <d  •.(■sm  I  sOiuli  ludcd  the  wholr  •lutu  Ali  on  cm'lo«^<l  the 
an;  in  practically  an  airtight  roovivvr.  lie  had  U)0  Idea  of  ptevontin;: 
die  earfaou  Imminc.  Aiiaoa  amplojad  poelEing  where  tbe  oailiOB 
oame  !n  to  make  the  thing  cloeed.  All  titese  people  failed  i>ecatr»e 
they  did  not  keep  the  globe  snukU  cnougli.  and  did  not  kerp  it  nuflicJantJy 
dosed.  He  gave  practically  the  »aroo  answer*  will  regard  to  UaxCer'g 
patent.  The  main  diitinction  between  Jtutice's  siwciJication  and  the 
plaintiff')'  was  the  size  of  tlie  globe.   In  lustice's  there-  .Mk^  al-n  \     d  - 

Mnctioo^oUberebm^ otthMi"' *irrii£MffB!*'l^*B^wi"'  ■wwifaStkiii"' 
1891  the  reaerroirwM  tnmad  npatda  dcnni,  and  ho  ohwIo  it  airtight  at  lh« 

lop  and  fed  each  carbon  at  the  bottom 

I  put  it  to  you  that  i(  yon  talM  a  jwrtlcolnr  cubon  and  a  particular 
lamp  whkh  you  can  til  an  eneloKure  on,  if  you  wort:  Ihstt  without  an 
enclosing  globe  and  work  it  with  an  enclosing  lI  j  i.  s  i  :i  (>>  get  the 
aune  Usfat,  ;oa  will  And  (iiat  (oge(  lb«  tttmt  li&hCviith  an  endomn^'  globe 
lahee*M^WTeUimtb«Rifhjtwltliatttaa«MWi^«l<>b«  .'-l  think  not. 

Ro-axaniiNd  ^  Sr.  MOVLTOK, Wilaiia  laid  tMt,  ia  his  opinioo,  not 
one  of  the  prior  specifications  towbioh  hb  attenttoa  had  been  oallcd 
uii^'ht  the  pubho  how  to  get  tha  oAwitagea  which  wcM  olitained  fa^ti.c 

!r^*n';•^  Jf>--,!nilii'>!  Vv  [/IilritilTj 

All  .^ri-iMi-  ;i  ;  i".  t..in  liv  h-n  LUUl ).S II 1 1'.  Witno-.l  wid  be  hftd  n i  ■  r 
beard  of  any  of  the  specifications  produced  by  Uic  defendant*  haviDg  imta 
embodied  m  |IMtl«o  until  Howaid  ivranted  and  introiiuced  the  modern 
andooed  Imp.  Ai  far  ae  ho  knew  none  o(  tliem  ever  got  beyond  (he 
e.vpcrimetitat  Ktm;e. 

Mr.  MUtXTUN:  Cirrying  out  the  invention  claimed  in  plaintiff*' 
s(*eification  by  the  li^ht  ul  th'  dircctjrvn^,  do  you  thinii  a  man  would 
fail  to  Kct  th<:^<^  reault.i  in  incic  i  •  i  li:  ;iiid  better  light  N'  l  li'-  -.v.uld 
ecrtaiiilf  g«f(  ihcin.  Ib«  sue  indicated  in  plainlillb'  spocificuUc  rL  for  the 
omdoime  waBnaowdofoiiura.  In  fiartoa'a  tlie  thing  ia  nppate.nl  y  kIdwo, 
bat  that  ia  open,  and  there  was  another  opoD  tamp  in  the  early  dsy«,  tiut 
fur  an  t.>ncl< -ictl  xlobe  it  wiu  a  new  de),artiire. 

Mr.  P.  \  .  I  A.sTi:f.I.  K\ A.NS,  examined  by  Mr.  TEUUKLL,  said  he 
wtis  employe^!  by  pUj^'^if  ^  ftt  iIt^t  wnrk'^  and  hixd  .'  icri.-  ti  o!3»  exfr^ri 
nienlJ:  H'llh  arc  hkmp-  :''  I  :lii  pr-.:[ii.>  yr;i.  H.'  hr  i  rxn.  r^riicii'i-  l  v.irh 
a  .Undux  ^ngte  encluni^ie  tamp  ol  thi'  l'.>u:t  pattern  and  ho  found  that 
the  duration  of  tbe  cmbun  in  tho  laBp  waa  I'M hooiB  Tha  ordinary 
duration  of  the  samr  letiKth  of  carbon  in  BB  open  htmv  wai  about  eight 
tft  10  hours  A  JanduB  double  fut  toaure  lamp  titCi-d  vritn  recent  Itiipnivc- 
mcnlfl  and  .i  3Jiu.  dmmi^ler  H-niiilx;  gave  227  honri'  life.  The  Im.  ond 
lin.  enclo-iiit.;  k'oI"'<  were  iriudi,-  of  |K>rc>  lain  btcn  lae  he  cuiild  not  get 
t/'.ii.>  1 1»  stun  J  lotij;  fjio'igh  aiiainst  tli»i  hciit.  Tlit  Irn^-lh  o(  envelope  in 
aU  his  ci|><'nnients  was  about  7in.  'VVKoais  then  gave  details  of  all  ius 
apefimentj.  The  ;{in.  porocUun  globe  hgawd  lor  SM  honta.  Thotntal 
langtb  of  the  tarbon  that  n  an  burned  wolrid  be  ahont  WRin.  That  ho  had 
taken  OH  hii^  utandard  Ihroiiph  all  hi^'  work  The  lin.  tiiegitve  I«Ohoui.i 
life.  There  was  thun  from  tlui  Jiii.  to  the  lin.  a  midden  drop  of  •.'il')  hours. 
Hie  neat  «iM  h«  toed  was  U|io, ,  and  that  g»TO  1(K>  Iwora'  lite.  Tbe  i^iu. 


globe  gave  )iU  hourj.  The  Uin.  gave  41  boars-  A  glubc  beiveeu  Via.  and 
Hin.  gave  »l  hours,  and  a  dabo  lOUn.  save  hourt,  and  the  ll^io. 
globe  gave  1^!^  honrs.  Ho  tm»  loaaaaregttbkr  scale  depcndinjt  upon  die 
diameter  of  (be  globe,  ranging  from  eight  to  nine  hours,  when  it  wat 
an  open  arc  altogether  to  :(*<  hours  when  it  was  a  Jin.  globe.  For  the 
and  the  lla.  globe  he  tonSt  fih-nl  .t<'  t'lbe,  ,|iiile  psi»!!«l  isp  mi 
d.:>wn,  and  for  the  ijin.  parndf'.  fi-r  th,  /t  -.vrr  \<.\r.  il-  Ii'iik;'Ii,  iii  d 
hnisbed  off  in  a  dome  fonn.  and  at  the  bottom  liie  ut<ual  imish  ioi  ilie 
Jandua  globe  I'or  tbe  next  liite  be  (ook  the  globe  tbe  nearest  approach- 
ing theirs  I  Mlieon'ji) ;  In  fact,  it  Ml*»w«d  Allison'*,  and  then  for  the  series 
up  to  Iljin.  it  wan  simply  the  Allison  globe  rtirjin  -  in  si/.e.  lie  did 
not  take  a  parallel  globe  because  the  Alii:-  n  .  lui  i-  wa*  the  nearocl 
in  the  whole  of  tbe  6|irt-:t!eftll«n«!  lie  r<jul(i  find,  and  it  conformed 
more  with  the  big  outoi  tli  in  iliv  |.arallel  globe  would  have  done. 

There  was  no  tuvb  thing  as  a  b^g  |.AriU>el  glnbt^  lie  took  Howard's 
globe  and  got  90  heart'  lite  with  rigs.  '.'  and  3  Kig  -1  of  IIoward'< 
gave  a  Mb  of  9C  hmr*.  With  the  sleeve  turned  off  tlie  cap  practically 
with  a  flat  plate  between  ,'.  in.  and  lin.  thick  he  got  107  hour^'  life. 
With  the  sleeve  fully  on  and  tittcl  tight  and  (he same  earbons  begot  l:tl 
hours' life.  With  the  »lecvc  turned  off  -with  the  sleeve  fitting  loosely— 
he  got  107  hoar^f.  He  had  tried  a  Ilrewer  inner  globe,  putting  it  inside 
an  ordinary  outer  globe  so  that  he  could  follow  the  llrcwer  speeification  as 
oloteltae  possible  and  he  found  that  tbe  htc  ym>  onlvl*  hours  He  had 
cofl«1d#>raWa  difficulty  in  getting  it  to  barn  at  all,  bccaoie  it  cracked 
with  the  heat  Ha  had  tried  a  wrii'-  ■>(  .-vpirimfr.-s  with  l;>-,ir,Mte 
'I'i.fv  maile  the  model  from  the  di.i'.vini/.  tnul:  tlit  iMuinoi.  ai  tiem^'  > 
ii^m'm.  one,  and  followed  out  that  proporlion  aa  aloaei>  an  possible. 
Beardi<lec  did  not  sar  one  word  about  burning  the  oxygen  of  tbe  air.  Bor 
the  experimemU  (he  bottom  end  of  the  lamp  was  sealed  and  the  top  was 
left  open  tor  the  carbon  (<i  pas.t  through.  I'  or  some  (im  ?  he  could  not 
get  it  to  burn  at  all  without  cracking  the  globe  round  the  top  and  bottom, 
but  «*tj«i»lly  round  the  top.  thr.l  In  li  . !  in  tal.i  •fu'  carbon  tgood  way 
from  the  neck  to  be^:in  wiUi  :in  1  i  :- .  1  t  p..  ..-iil  it  going  very  far 
down  int]  the  bottom  of  the  giohe  for  the  same  rea»on.  \Vb«n  be  gM 
the  arc  it  hurnt  only  for  a  little  over  oil  boors,  beoaoao  it  got  10  Ml 
bottom  part  and  cracked.  In  that  lime  he  bnmcd  3)in.  at  aaiban.  If 
he  had  buriwd  all  hia  otrbon  it  would  probably  have  given  him  30  houra. 
He  mode  a  series  o(  otporln>*nt>^  with  the  alleged  infringing  tump  with  the 
intti  r  t'loJi*  Pii'v  on  and  in  thci*c  he  got  a  lileol  about  75  hours.  Then  he 
jujt  tl If-  I iLl tf ' r  (I lij  lii:  iMi  and  the  life  went  up  l3  77  hours,  fie  did  the  lotoe 
exptfriiiiciits  over  e^ain  out  of  doors  ana  in  ttUrly  wind;  weatlier,  Ue 
gut  a  life  of  as  hours  with  the  imiar  (htbt  ooly  nod  80  boon  wkoa  ha 
put  tlie  outer  globe  over, 

Crosa  evaninad  brMr,  BOOSFIKM*.  Witiieii'  said  he  had  done  some 
too  or  '>00  toeta  Of  etrlwDa.  He  was  aware  (ha(  with  lamps  of  the 
enclosed  arc  type  willi  only  one  clobe  that  both  the  pliiintiffa  and  tbe 
defond  int  wdhin  the  last  thro  v.  a.';  had  increased  ihr  -  i  f  lii-  glohL> 
enclosing  the  arc.  The  oulf  reason  why  a  globe  bigger  than  Sin.  wat 
wanted  was  (hat  vbeo  thoj  flM nn  MliHWlOMdjIoto  wlniwlhaiwwadino 
outer  globe  to  proteot  it  from  the  WMifiiir— thiy  OOoM  not  gel 
gloss  (o  stand  if  (hey  made  it  too  small,  unless  they  had  on  outer  p>ro- 
teoting  globe.  There  was  tho  fact  also  that  they  got  a  better  looking 
larat!.  Wi(hin  tbe  la-st  three  years  Uie  sale  of  lamps  with  a  single  endo- 
Ki:  i-  had  Kfeatly  intrrea^ed  in  proportion  to  the  sale  of  lamps  with  double 
rnctosureE.  He  tojk  the  same  sixe  of  itarboa  in  all  bis  experiments. 
Tha  eompany  hod  improved  on  HowaiH'o  mitent  now,  aa  thay  had  now 
roller  knowleifge.  During  his  ex|>eriaiontf  m  did  not  Tary  the  eumntat 
all.  He  kept  the  voltage  llxed  as  well  as  he  isonld.  .\c<?ord:»iK  to  his 
experiments  with  thcdandui  r.K)H  lamp,  the  duration  of  ilu  l.i>^  -f  th? 
carbon  *aa  17:<  hour*  That  lamp  wai  a  single  i?^rlot:c  l  l,uii;i.  t<x)k 
the  JandiiJ  1 II.  11  .  1  I.fip  with  all  rvoent  iiiiiinr.LMii,  nts  11.- u.rd  7.5 
v<>lt->.  J'bat  was  tbe  cominetoial  Toltage.  That  pariiculai  .jiuip  ha'l  ai: 
th'  ir  rceant  wqrniMnMnlo.  Ho  did  not  nae  an  ontiide  g<obe  for  their 
experimanta. 

Are  you  pr»fpiied  to  eontradie',  that  the  whole  qUfHtion  was  how  much 
or  how  lltlhi  IcivkaKe  y<iu  t-'ot'.'  I  say  il  was  not  IhP  whole  question.  H' 
had  taken  great  care  in  his  etpprim -nf !.  aisd  i  lilc  tltougbt  that  tbe 
whole  difference  was  due  (o  ih  '  di.i  m-tm  ..n  i  nul  tn  an/  QMIflom  ot 
leakage.   LeMkago  would  have  an  important  intiiience, 

Mr.  DOOAW  OLBBK  aaid  Howard'a  naoifieatios  enabled  the  public 
to  nuka  a  sooeenlid  oaeloMd  are  htnp.  ft  was  wall  known  that  if  on? 
could  sueci  EHfully  enclose  an  arc  and  keep  fresh  air  from  the  carbon,  it 
Would  lengthen  the  life  of  tho  carbon  ;  but  nobody  did  that  Bucoossfulty 
before  Howard.  In  his  opinion,  not  one  of  the  alleged  prior  antlct- 
pationp  shonod  a  practical  enclosed  lamp.  Oosard  was  the  first 
to  show  (hat  the  KinaUaeas  ol  tb«  globe  preveoted  the  iotlax  of 
air.  In  the  aUoged  prior  antieipatioM  be  did  not  liod  anv  one 
whidi  pointed  oat  tboao  two  cadditioiu  of  vuecass.  The  Jandof 
lamps  were  a  great  commercial  Huccass.  lie  hvl  socn  defealant<' 
lamp,  it  had  nearly  all  the  (■•alurtti  <>'.  plaintiffs'  hmp.  He  th»ui;hl 
that  altogether  .noine  10,<"00  of  plaiiiid?*'  hstnpa  hod  been  Kjid.  Re  knew 
that  very  j-ooti  after  tiif  i  .impany  n.url  '  ;  m  Ik9.>  it  was  a  linanoial 
succci^s.  It  was  a  tlotirisUinK  conotru  la  1H97.  The  campany.  under 
his  advice,  bondli  Homnl  s  patent  in  14'.)'^.  In  some  respects  the 
.tanduii  patenia  Iwi  bean  anticip.itod  ll^  Hi>«ard,  ond  witnes*  advised 
tbe  coiiipaxy  to  bw  Howntd'o  patent.  Howard  was  tha  first  to  show  the 
uso  of  a  meta]liopliwtii«onnactionwiththoglaae,«Bdtoha*B  OiacNbon 
a  nice  lit 

Do  vuu  mean  to  say  that  y>>u  would  have  had  the  slightest  dUBooUri 
if  anvliodj  had  brouulit  these  prior  epocifiitiona  to  you,  in  showinf  tnat 
yu^i  mDatmafcatUandeeB amsll  a» you  o>uld  to  allow  the earlKHi  goins 
thiougbP— V«B,I  ahottld.and  1  know'thal  inventors  spent  years  in  trying; 
to  gel  the  thing  succ.s^ful  on  tliese  lines.  He  agfcefi  pvntiallv  with  (he 
evidene-- of  Mr.  Swinhurne,  The  clainn  which  had  In.  i  i  iit  out  when 
piBintins  Aneodid  (ho  Sitocibcation  wore  ebtimii  which  had  refeM0««  it 
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tJiP  lan>in«ns  ((Met.  H«  thoitKbt  How»iil'=  tlif  irr  wM  incorrect  ^^■itne«^ 
wl^ixed  (hut  Hie  patrnt  should  b«  nim  n  Im! 

At  this  ttAgv  B  loni;  diseu^Bion  Ijok  p)«ec  at  tn  vrl»ctli«i  th«  I«&i-nei] 
coansel  entitled  to erosa-cxaniai  UniritMWIItOtlMemitlncttaOOf 
tht>  originftl  spei^iAcatioii,  nni  M  umuiMnlad,  mA  in  the  naolt  hni- 
»hip  held  that  lie  wa»  nut. 

Ott  111*'  rMtimption  of  procoodings  on  Mt>n<l»y,  Mr.  BOfSKIFXD  uid 
hiH  l.oTi^vbip  woriM  rrttrt  i.titr  thnt  a  wrics  of  upcrimunt*  liftd  b<*n 
referrcj  t  j  u'lvin^'  iht  iviiauur.j  (  lije  boming  of  (he  CAtbon  in  dilTcm>t 
cireuroatiEees.  Iieft  ndantH  had  end«*voiU8d«  with  ail  diligsmcB  lince 
11m  paint  WM  mail*.  It  luiht  ii  wiimntu  !■  ortliir  In  nmt  Ihiiio  wlnrnd 
late  tlM«rM«iiM  etlUi  oo  j^lMSif  Milf.  TtatevUuMhMllakcn 
dcfcndAnta  entirely  by  surprise.  'CVhen  defendikniit  canto  into  coart  lliev 
liad  no  notice  thai  the  iiaution  of  si/e  would  l>8  token.  I'rof.  &>rmai:li 
wA«  ROW  makiiii*  th«  expcrimentn,  but  hf  In'tni  thn*  it  was  ioipoasibia  to 
rmnfilcir  ili'Tii  ,,iick  n  short  tiino.  Hf  tli'TTif  .ri- ujitsied  f or  la aljaiini 
ni>Tt  to  cnalilc  defendants  to  complelo  thru  expfliiment^. 

Bis  LOUDflOir  MMn|ht  defendant*  •hooM  hm  Ml  omnriniiiiy  of 
Ktvlni;  cTitaKW  aa  to  the  eiperimente  thsy  ware  makitig.  lu  did  not  ntv, 
however,  why  thai  *hould  not  be  done  after  the  argnment;  bad  been 
completwl. 

Mr.  MOl'LTON  said  that  pVa-ntitf ;  w  >:ilrl  ]•-<•  at  «  fjrfr.it  d;.iiiiiv»nt;H;>!  i( 
&l  lh>:'  close  of  the  ti.'.f  il>'f'jnJarit  -  oallt  d  cvi'lctK  C  t-j  provr  wliiil  l)icu 
experimeoUwere  and  without  K>vin)t  plaintid»  an  opportamty  ufarigiverin^. 

Mr.  BOUBFIBM>  then  continueci  the  oroni-eiamiDation  of  Mr. 
DVOALD  CTiRRK,  who  wid  thkt  the  ««rUer  lanpc  coold  not  be  laoceu 
fully  used  Mor»  the  date  of  Howard's  patent,  lie  rrmemhcH^d  tin^  >i'iJ 
Kleclric  Li^lit  n;^'  Act  of  liifi.  I'ractically  the  conditions  «>  ih:<\  m  t 
were  auch  that  for  aoine  jears  electric  enterprise  in  this  country  wa-« 
almp^t  at  a  standillll  The  Riu^h  Co.  bnd  air  lampH  at  th^t  date.  In 
l>i^  tlitre  was  piaotivAlly  no  emeriti  xystem  of  electric  lighting,  and  all 
ehattie  liglltillg  itettons  wen'  F]<ecial  (wupeity,  »urh  as  railway  ttationx, 
and  the  ant  lamp  in  seiiej  wax  in  tireat  demand  even  then.  It  wa^ 
neci";<»ry  (n  huve  pnrj  c;t.Thnn3  tn  vmk  pnclosed  arc  lan'.pH,  Siivc  I 
ihi-rt!  l.i-i'ii  .1  I  rnii.  1  .iIpI'-'  .i;: ;  rov.'inent  all  round  in  the  ■■ni'.r.v  o[ 
orbun.  The  Howiud  »p«cllication  uaa  the  best  at  the  lime,  bat  ihey  had 
necocdcd  in  improving  upon  it  in  many  poini».  The  Jandus  people  alw 
wiidlely  advertised  their  bosiness  Maintill*'  lamp  was  fir«t  ufTervd  to  the 
MlUia  in  ism,  and  the  lalea  ^ioce  Ihen  bad  steiulily  increaied.  SuoCeee 
Mjm  to  eone  to  the  Jandu«  <  'o.  before  they  had  the  Howard  patent. 
There  wae  Irouliln  "  it!.  Mr.  Markji,  who  was  the  (i  .\n*-r  at  Thompson.'s 
patent  (ur  ai^  .nrl  -i.i  ai.-  \  \mn.    That  wa«  dat.  ii  Ai:;i:>n.i  »i-ri' 

threatened  by  Maiks  against  plaintifl's  cumpsny,  tnd  evcatually  that 
aaapany  bought  both  Thompsou's  and  HowMd's  palMta,  both  at  wlkkh 
litre  owned  l>y  Mark*.  Howard  bad  eontemplated  a  tow  pottntial  hmp. 
It)'  hoped  to  g«  t  the  result  of  bring  able  by  hl»  <'oiJ.<!troetion  of  lamp  (o 
gvt  a  Kr'0<l  lignt  niih  only  tn  !U)  voltn.  He  did  not  know  that  with  the 
best  carbons  with  voltages  likr  tlmt  ltiry  gut  a  deposit  of  carbon  on  tbr 
inside  of  the  enclosure  wht-  h  ail  i  o  >mI<  mn  the  syvtem.  He  knew  thn- 
a  Kuccea«f«i(  lainp  mnat  work  on  a  hi^'li  voltage.  Commercialiy  succeihful 
lamp*  did  Imm  the  lilthrr  wltaaa,  ll  mn  ii«M«  tltar  Cront  Beardaky 
what  Im  intended. 

Itr.  Bot'SFlKI.t)  opened  dcrcnJnni«'  out,  and  laid  Ibat  lha  aiaa  «*> 
a  ntllier  remarkable  one.  They  bnd  a  spMalaaliiMI  vbieh  waa  tta*er 
inlrnde*!  in  rnvfr  nnttliirif»  bat  dftri'ls 

!l  ■  I.I  lUI  '.Slill'  inlcr[ioii'il  iinii  -uul  he  liiiK.^;l,t  it  'A1..11I1I  li=  1 1  iiiVrii  1.  nt 
for  the  learned  ooatisel  at  thin  ilMgi;  to  argue  theiju«»tiun  ut  whrtitier  li« 
WW  aaUttadtDlaokattlw  eniad  lina  ia  III*  llMaifleationor  not.  An 
then  adrtaad  lia  waa  iflafDit  die  teamed  nowiae)  an  that  point. 

Mr  ROr.sriKTJ*  contended  that  his  Lordship  was  entitled  to  take  into 
ronAideriition.io  drcidint:  the  c.t^P,  the  whole  of  the  ^pecillcalion,  includ 
ing  what  had  been  cut  out.  lie  submitted  that  hi:<  liOrdshlp  cnild  con- 
sider the  deleted  part.i  of  the  specification  in  order  to  decide  whnt  was 
the  li^ht  cooxtruoiion  uf  what  was  left.  Ho  wished  ts  refer  to  the  deltU'd 
yoctioBt  in  order  to  show  that  the  oon^traclion  of  the  patent  had  not  been 
altered  by  what  had  l>rcn  struck  out.  The  alteration  wbloh  bad  been 
m>de  could  not  by  law  extend  the  scope  of  iln'  •  j  i<  iili so.  Hin  iirgu 
mem  waa  that  there  was  no  irregularity  in  tli<'  niiivri  ln;.  tu  and  that  itdt  l 
not  in  fact  niter  t)i<<  construction.  Size  in  the  spwittcation  hitd  only  to 
do  with  htmioo  I'v  iiml  ,%t  that  had  been  struck  out  plaintiffs  were  not 
entitled  to  tum  round  and  say  that  »iAe  was  the  deternumng  factor  in  the 
other  part  of  tba  agaoiileatiau.  Hesn^.'tlittlT<l  it  woaM  batsbeniely  detri- 
mental to  the  inlHMto  of  the  (obtic  if  hi^  I  .ufdship  were  to  decide  that 
whtn  there  a  «ne«.l!on  as  to  v.hi>ihcr  llic  cocitni-'tion  which  a 
patentee  wa«  ]iiittiii|-'  turwani  iK.t  wuicr  aud  iiioi-j  eariL-Usive  than 
the  constnictiou  which  whs  in  the  tuiginol  speciilQation  that  }ou  could 
not  keep  him  within  the  boands  of  his  uritclutl  epMiliMtioB. 

Mr.  nilKY  {loT  defendants  also  addressed  hisXofdshIp  on  this  pt>int, 
and  eootendi^  that  the  unamended  specili::ation  was  the  proper  thing  for 
bis  Lordship  to  look  at  in  construing  the  patent. 

Nfr.  MUtiLTOH  aootended  that  both  «b  prineinto  and  aalbwUjr  hit 
Loidship  caniM  not  lalir  in  wuf  wajr  lo  (ha  dalalaa  portloBa  at  lha  qaci- 
ti^atiou. 

Mr.  TKRIiEI.I.  and  Mr.  UUUSFlBLDhavioctlBllwrarpMd  tin  point 

for  their  respective  client*, 

UU  liOBDfiBlP  aaid  the  (jucslioD  he  had  to  decide  was  wlu  ther  the 
dclctid  paaNgea  in  the  specification  could  be  referred  to  in  atKument  for 
the  purpone  of  ascertaining  th^<  '.imit°  an^extentof  Ihemonopoty granted 
tn  the  patentee.  n<- ili  i  1  h-,  -.iauk  in- w  114  entitled  tu  refer  tt  HMMC  pas- 
•inan.  and  the  case  would  bave  to  proceed  on  that  footiog. 

Mr.  BOUSFliSLl)  then  ooatlBMad  hfa  a«MiBii«t,  aad  aakr  l  iu»  r.  rd- 
fhip  lo  look  at  the  specifleaflon  wiflwat  readiBg  the  deleted  pa«!,ige^  fie 
visited  to  idiow  that  in  thi.i  eomplete  specification  the  reference  lo  small 
ncBs  of  si/.e  hail  nothing  whatever  to  do  with  the  rjuestion  as  to  the  life  of 
tlMcarbon.  TheicfetuiiMlo  smallnaMof  iia*waiaaioianM(biQ|lhat 


laitn-'  tt'^^ich  had  no  reference  to  suiallocfs 
mni.DU!-  lo  iili  vr  that  was  a  material  part 


hod  gone.  Hf>>.«-n«l  hriil  rot 
of  si/.e.    rUintiiTs  wrri-  i>ov 

of  the  invention,  and  that  that  coine  into  the  claim.  Uut  if  bis  It-arned 
trienda  aald  that,  then  thar  ""wt  laka  lha  aomaqMuaw.  If  they  were 
Roint  to  work  tliefe  words  into  the  eteim  Om  nmat  do  eo  sorely  with  the 
limitationswhlch  were  in  the  body  uf  the  specnication,  and  muxt  take  t^eiu 
"nottoeiee«d  8tn„  and  preferably  less  "  If  they  succeeded  in  bring 
inft  in  reference  to  size  they  must  do  it  definiu-!)-  ttti'1  b<'  he'A  lo  p-sme  »ort 
ul  iin;r.iti.:Mi.  U  si/e  was  th»  .;iil>  i:i(it<'ri.,l  tiiin:;  ;h<jy  mut.l  iii.i  ■hiilu- 
sort  of  dellnition.  .\c  -ording  to  bis  learned  friends'  view,  Howard  was 
•ntillad  to  get  the  bt^nrttt  «t  imallnan  al  aiaa  withaat  alatlag  vhat 
the  timHation  of  the  stnatlneea  waa.  Oalindaati  Mfd  HiNa  tuBai  the 
voltoge  which  Howard  said  was  going  lo  lie  the  result  of  his  inven- 
tion Howard  said  that  by  having  a  small  eoclocing  envelope  he  got 
greater  density  and  Icsn  resmtanc*-  itnl  ther.-forc  he  could  use  less 
voltage.  They  all  now  knew  that  hk  Ii  \;,ltapi  n  Om  were  now  com. 
mereially  useless.  Defendant:  had  got  ihe  fact  Uiat  Ihi.  j  did  not  oouie 
within  his  limits  of  less  than  Sin.,  and  that  they  did  aot  gtt  lha  Mdnatfam 
in  the  voltage.  The  real  esaeitce  of  Howard's  patent  Waa  the  anelOfOta 
at  l!iC'  bouoin  fiii'l  thr>  r<:>li!;tiiin  r.f  \hr  jpsltncr  al  certain  points,  but 
iK!i»-  till-  (iliuntilTs  sai'l  ttiiit  tin.vllnps.s  wa-  the  material  thing,  and  that 
«aialiao&>  saved  tiavm  from  belog  anticipated.  Beartdsley  ahi<oh;r>>]r  nnd 
thoroughly  described  the  principle,  and  there  wast  nothing  left  to  invent, 
except  some  improvements  in  detail.  Beardsley  wuiud  gtve  all  the 
results  which  in  fact  fullo«r«d  from  the  piivintifTs  invention. 

Mr.  BOl'SFIRIil)  (continuing'  said  he  would  not  trouble  biit  Lordship 
wHTt  nil  the  sp<»citlralions  rcllt.i  upon  by  hi.-,  clif-nti-'  iu)(I"!iTatii.ri;.  \ 
nunil'LT  of  thei:!  neic  irupo/ta.rt  aa  bliowir.^  lupw  \viij,.]y  i^pr"  .-id  aad  ^^  t'U 
known  the  principle  was  of  reiluoing  the  coltlttmption  of  the  carbons  bjr 
eaaloiiag  Ibem  in  a  gioi>e  far  tha  pvipeia  al  bai^iag  thani  aa  ttr  aa 
l>0Mibla  m*  from  outside  air. 

His  I.OUDSUIP  said  plaintjiTs'  case  was  tliat  everybody  knew  it,tMlt 
that  nobndy  hit  upon  bow  to  do  It  until  Howanl's  tperilication— that 
nubody  knew  tliat  a  small  enclosing  globe  was  the  seeret.  That  wni  the 
plaintlfls'  case 

Mr.  BOVSFIELh  :  Yes,  but  that  is  not  the  case  made  by  Howard  tn 
hia  «paei5pation  Iteferriug  to  Andrt-s'  Fig  'i  oo»DS<d  said  that  there 
they  found  everything  that  Howard  descril>ed  in  his  spcciAcation.  except 
on  the  one  point  of  iiiie,  »blch  was  laid  to  be  the  distinction.  He  sub- 
inittod  that  on  all  points  judgment  ishould  be  for  the  defendants. 

Prof  8  I'  Tff(IMI»KON  . examined  by  Mr.  BorsrrET.n  hi-  li;i<) 
sl:;ili<d  ll'>wR-iiV  5[v.'L-iti.-iiUi)n. anddid  not  think,  it  inmli'  »r,y  t  ilijia  :'.iiil 
advar.cc  in  the  art  of  arc  eUctrie  iMbtioit  to  what  wa.^  prjoi  kauwledge. 
Aa  to  Baardaligr'a  ^papHliaHaa,  with  tharaawlidge  that  was  available  in 
IMH.  ha  would  Ufa  no  dUBaol^  in  nalilng  a  working  lamp  to  carry  oat 
in  iifTcct  what  was  .stated  by  Beardaleiy  in  his  spt^eineation.  The  onte 
doubt  was  whether  be  could  have  obtained  al  that  <{itie  rnrbons  saDicientl^ 
fi'.i-yl.  If  he  had  been  carrying nnt  the  i<|»eci^it!i»i:oii  wonM  liave  known 
i^iu;  till  !:i-ating  eltect  of  the  eh  ctric  ;iri  i*.>,  very  si  mt.  He-  ■^lioul  J  bave 
'ih  .Ml  tliat  the  sameprrcantions  would  have  had  to  be  taken  toseouretlie 
globe  ^iirri'undtng  the  are  as  lor  aaMiing  a  ghitw  aarroniMling  •  nmfliD 
lamp.  Me|ha<l  not  made  experiniflntaaatepniangiaf  Ilia  lite  of  the  ear- 
lN>n6.  but  he  had  made  experiments  at  various  times  ou  enclosing  the  arcs, 
and  his  view  waa  llial,  provided  eijual  care  was  taken  10  as  to  prevent  the 
aeoens  of  fresh  nir,  thi-  of  the  ent'losurw  had  nothing  whatever  to  do 
with  theniatti  r  f  .ir  the  -nceess  of  thes*  liniin  yu-j  reiiiiirc  1  n  di.^tribu< 
tionof  electricity  at  coQsi&ni  voltage  of  at  leaat  110  volts.  I  he  earliest 
date  at  which  that  ilrel  became  available  waa  about  1880.  llaifca  Waa 
the  apostle  of  the  enelnwd  are  both  in  Amofiea  and  In  Bngland.  H* 
spread  hi.i  views  Ahoni  high  voltage  in  this  country  about  I83S.  He 
wrote  about  it  in  the  technical  papers.  Hia  views  about  high  potential 
were  generally  adopted  lie::aDa*  ovaiyiMidy  (ooud  the  MBM  tUn^ 
Howard's  apecitieitloB  Itll  iMhMj  Jhit»  aM  ptodoMd  DO  a0Mt » tha 
industry  at  all. 

CruW-eiamiDed  by  Mr.  MOL'LTON :  Tell  measingle  improvement  in  arc 
lamps  made  by  a  theorist  ?— Witness  referred  to  the  regnlation  improve- 
imnt  by  Prof  Jolm  HopkinHOn.  .M.»ny  of  the  alleged  prior  pu'jiipatinns 
told  th.-m  t..>  (TKdii.'i-  ami  to  Like  psiiijs  tO  keep  Out  the  air.  liaxler, 
tieaitiiiey  and  eevvraJ  others  more  or  less  told  them  that.  To  what  extent 
they  succeeded  he  did  not  know.  The  first  oecasioo  on  which  he  saw  a 
commercial  encloaed  lamp  was  00  Atigust  13,  and  that  was  Marlu' 
lamp.  Arc  lamps  lutd  now  to  accommodate  themhelves  to  instaUaliana 
which  were  for  incandosoent  lamps.  Front  1m7h  to  ItitiH  they  mad  lo 
make  their  machines  espooisny  for  Iheir  arc  lampe.  The  eonsoquence 
was  that  they  chose  the  Tolui.'ti  tliey  pre  ferred  for  their  arc  lighting. 

Mr  tlUlXTON :  I  put  it  to  you  thai  all  the  makers  of  arc  lamps  made 
the  enclosure  of  the  size  wa  hata  taid  ?  -My  impression  is  that  from  the 
are  liguting  I  lutve  tocii  it  is  carried  out  mure  generally  by  globes  nearer 
Oin.  in  diameter  than  Sin. 

Prof.  COltMACK  (examined  by  Mr.  OBEV)  said  he  was  Professor  of 
KiscinwrinfT  in  I'nivcrsity  CoUfpf-,  T.ondoM,  ai^il  hiui  h-id  I'tjusidMTtWe 
eJEp*;rieii(:,'  niidd  tnc  ^^l^■  li|:;itinK  Ih'  did  n:it  lin-l  in  ITow  inl  H  sjH-ciri.  u- 
tion  anything  which  added  to  the  state  of  knowledge  at  that  date.  Ue 
hod  tievar  aama  laun  made  aeoording  to  Howard's  speciticstion.  In  hia 
opinion  tb*  tmnmietelal  adranca  in  encloied  ate  ligbtiog  was  the  increa.ie 
in  the  number  of  public  lighting  station*  uid  tUa  called  attention  lo  the 
impiovementii  lu  the  lamps  and  the  prodiaetioti  of  pure  carbons  at  a 
reasonable  priec  mi  ^o  raised  lb*  <|Qcsti<>n  of  enclo«ed  are  Isnipc-  again. 
Beading  BcUT'lsioy  mii  studying  his  druwiii:7a  they  were,  in  hi-  uinnion, 
sutlicient  to  construct  a  oommeroial  and  working  lamp.  In  bis  opiuiout 
if  leakage  wat  aiifltaiMitl^  inviBled  as  shown  1^  iMMi,  tha  liBa  at  lha 
enclosing  gloh*  was  not  a  natam  of  importanM.  He  bad  aei  yet  tried 
the  experiments  mentioned  by  Iloward,  but  was  engaged  on  ripiiriiurnt.'s 
which  were  not  oonipleted. 

Ur|  BUUSFIELD  ttU  Ihi*  waa  dalaadaal*'  tax  •ubie.st  to  tha  f QrUiar 
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•vid«oo«  b«  wi»Ke<l  to  oubiiiit  na  to  the  rcaulte  of  iue  exp»ntaenii  now 
IwinK  vaHfie  by  Prof.  Comiack. 

BisLOllDSiliir  4iiid  he  vnuM  not  give  judgment  before  thai  da;  fort' 
Bi^l.  aod  M  Ur.  HnwIiwM  wiihad  to  wvmot  fartbar  vUmat  w  to  the 
twaltoaJ  yn  npulauato  h*  mrt  mtke  an  uppliMtlon  kalen  thcik 


Lyell     De  Tanzelmin 

In  the  lliKh  Oouri.  th«  l><>ri]  t'hief  Jualirci  uiH  Justices  Kcnned.v  tnJ 
Kidley  on  Tueadaj  beard  defcndaiit'.i  a|>peal  from  a  judgment  of  Judge 
Rcntoul  ut  the  Cilyot  I^ndon  Court  in  Septemlwr  lHt>  The  action  was 
(or  good*  Kold  and  delivprrd,  and  judgnt«iit  VM  (O tared  (or  pUinllK. 
I)e(endant  appealed  on  Hie  ^-rcund  that  he  «ai  not  retpunxilflf  (nr 
Kooda  (carbons)  becauso  there  »'aa  no  contract  to  buy  th<  nr.il  ihe; 
were  sent  to  another  companj  (the  Rtfctrlc Welding  Co.j  without  anj  oidor, 

A(t«r  amnmeflt,  IbeiT  Lorduhip*  dismi»ed  the  aKWal  wllb  ooata,  tlM 
Lord  Chief  .Tuat(t>«  remarking  that  the  good*  were  deliverad  to  aotneone 
to  whom  de(«iiilaot  »iiih«d  tlu  in  to  be  dcliTered,  and  th«rc  wii;  evidence 
on  which  the  judge  in  the  Court  below  oould  come  to  the  cnuclu!>ion  that 
Ute  plidntifl  wM  aatitltd  to  reeo*«r  (Im  vtiua  ol  tb*  gooda  {ram  dcf endaDt. 


Att^nNT'Otaiail  at  relation  of  Weybrid^o  Coansfl)  V.  IMun 
Electric  Supply  Co.  Ltd. 

la  the  CbaiK'r  ry  Iii,«joi»  on  Fridar  b«(ot«  Mr.  Ju;.tio«  Joyct  Mr. 
YOtTNOER  tiKT.'iiitiril  ill!;!  cftse  nnd  r=sW  thi-Miiipany  had  iippruachvd  th« 
Attni  lu  V  (icn< riv;  wh'j  )<,•']  '.utt'l  th  it  In  .i-ig  u-illini;  to  )''»v«  Ihf 
matter  in  the  hai.Js  o(  ;he  rciatoi^.  !(>.■  now  at>ked  tbiit  the  injuncll>in 
gntnbpd  ill  November  shonld  Ih-  i>u«p«»d«d  unt  i  after  a  bill  was  pre 
HBtod  in  I'arlianieiit 

Mr.  HUGHES  oppoMd  ugr  ftirth«r  amncoBAD  ft  tba  lajonction.  TIv 
BODght  to  prevent  tba  MniipMiy  bom  fupiilyiiiis  ahctrh  aiuntf  to  Walton 
frr^m  Wrvhridi;e. 

Ili^:  LOUU.SHir  diT'id^d  tMeuspend  thooiMintion  of  the  injunction  uiit4) 
further  order,  so  Ihnt  there  would  have  to  be  in  nppltialioii.  Mr. 
Vaaant^  •lientii.  he  Baid,  were  not  to  supply  Walton  ffom  tbv  atalioii  m 
itiwalMU  t-Mtpt  ill  cL-rtain  cIroviiMilaneea  lo  be  af:rMd  opoa  and  drawn 
up  li«tween  conn  1 1  The  niatUrr  bsd  Iwltvr  iiUt:d  ov(-i  until  the  liri^t 
motion  day  in  Mnv  nr  terms  that  had  been  agreed. 

M  r.  H  ( '  ^ '  1 1 1 :  S  i  I  - jied  for  and  wu  granted  leave  to  appni,  but  Ilia  LOl  1 1  > 
8HII'  cal  l  dcfcn  cMitamint  aoBpamta  |»>itiirtHt«  tor  iinydHiiasB  they 
migbt  Mistikin. 

jfr.  CUtL'NON  (tor  tha  wm^tmif)  to  <to  kn  aad  >lw  to  aubuii 
t»  •  iwrtietaal  injUBelloai  and  to  tmt  toe  motion  as  Om  trial  of  tba  Mt  on 


True*;  Aud  Aootbcr  v.  Sir  Hiram  Mitxlm  Eiec  &  Euk-  Co.  (Ltd  / 
In  the  Chanrr:y  Division  oit  Tur.Kluv  Mr.  Maik  Bomer  moved  for  the 
appointment  u(  u  receiver.  The  company  (Miul  conoiidj  had  not  then 
gone  into  lii|uidation,  but  it  waa  a  case  of  jeopardr.  ao  llu  aherilT  wan  in 
poaaeaaion.  A  re^-eiTer  and  manaxer  waa  appointed  by  the  TaeatioD  judge 
•ftrOel.'it.  On  that  date  the  CumpM^  tpprooLched  the  plaintiffs,  and 
by  flooaent  no  order  was  taken.  Un  Nov.  W«  eocnpuiKory  ord«r  waa  made 
on  a  errilitnrN  |n-'.iti<jn  Tht-  weekly  wagea  Mil  was  1174,  and  there  were 
a  f  fcat  m.mtirr  i^f  ouL.^UnLlii  oontracta.  amonntinp  to  I'JT.CKN),  which 
required  cotijpWtioo.  it  wait  therefore  eaaenlial  that  aomeone  should  be 
appointed  who  could  obtain  the  directiun  of  the  Court  a-s  to  th>^  completion 
of  the cuntravta  and  as  to  borrowing  money  to  do  >o  It  was  aaketl  that 
Mr.  Alfred  llitrdy  be  appointed  receiver  and  manager,  ho  having  been 
nominated  liquidator  by  an  overwhelming  majority  o(  the  creditora. 

IliaLord.hip  vimh  the  ofd«r  mM  tor,  AudgftTa  tiw  fweiver  Ub«rty  to 
art  at  once,  liii  it  i^'  iii-j  nppaidtoniitnaiun0»rtothK*atMMllMirithout 
larthar  leave  of  the  Caurt. 


J««Mr    North- Wwt  hmitm  BtodrfB  faiily  Oft.  (LM.) 

In  tiM  Chaoeery  Division  on  Friday,  befgn  Hr.  Jmllw  Fwwell,  Mr. 
4BMKIHS.  K.C  .  moved  for  the  apiioUttoNBt  ot «  MCahwr  tad  lBM»«er. 
At,  however,  defendants  had  bird  fOIIM  avidewia,  In  aikcii  tiiat  the 

motion  m;i  lit  :=t:iRii  over  for  a  week. 

Mr  I  I'JiMlN,  Ka:  .  lor  defendant;,  siiid  the  line  i^aue  between  the 
partiea  was  whether  the  pra|>ci-ed  estle  of  the  company's  uudertalung 
to  H.in>]>stead  Boroagh  CoiMcil  sfaculd  fo  tatwaid.  UtmettnA  Council 
bad  a  rival  nndertakiog,  and  ni-KotiatloM  had  been  i^iiiS  oa  lor  »  Iouk 
time  as  to  the  porchsM.  The  propo:-i>l  sule  li.xd  wnn  n'^i-ntrd  to  by 
•  resolution  o(  dfrbentut  e-holder<>.  I'he  prior  lien  morlgn^'eics  had 
iip|K>inted  their  owo  receiver  and  manager,  who  «m  alio  manicing 
director  of  the  oompaiiy.  The  QnAartokia;  vm  batog  cuTriad  oa  In  lb* 
best  majimr. 

His  Lordchlp  af^eiited  to  the  caee  ataadlaK  over  (or  a  week. 


Bade  t.  South  LaBcasbiie  Electric  Traction  Co.  iLtd.) 

f)n  Tuesday,  in  the  Chancery  o(  l.an;ast*i  tli<  Vii  e-Chanccllor  (Sir  S. 
Hall.  K.C.)  delivered  judgment  in  this  iicd  >n  i  .  rrvtmln  the  di^bentiire 
trustees  and  receiver  o(  the  company  from  acting-  upon  resolution!;  pasted 
at  an  extraordinary  mei  iIuk' of  debt  iittire  bolders  on  Dec  Thp  Hon. 
A.  Stanley's  mutvuu  to  !>iin  tiun  the  procr4^diiiK^  and  to  allow  the  pioino 
tideol  K  (allin  VarUani'.  nt  was  heard  at  the  Mvinatimii 

His  Honoor  found  that  the  stockholders  had  uodilial  ttiaii  ri^lita 
against  the  company  in  aooordmoa  with  tbair  fonwi,  ha  retosed 
.Mr.  I'^arle  s  motion,  grantiDf  thrt«<  Wr.  BlMlegr.  Co«tf  mro  ordered  to 
be  paid  by  the  truittees. 


Workmen's  Oompsnution. 

M  Suuthwark  (London)  Cdunty  Court  on  Monday,  the  Caalin^  Synj 
llitd.  a  pliud  (or  the  diwnnlinuantte  «(  an  anard  o(  I-'h.  uampensatton 
per  wLtk  niad<i  in  (iivour  o(  a  po.  t?i  named  Dwycr,  who  h»:l  been  injured 
whilst  in  the  oompany's  service.  Kvideoce  was  given  that  Dwyer  would 
■at  be  nhla  to  raaonie  bis  tormer  emphvoMmt  nntil  an  operation  had  liaen 
perfoniiad  open  Idii  arm,  and  it  maraniittod  that  his  refusal  to  ntidemiD 

the  operation  was  KiKvd  r<  amjn  for  Uie  dlMOIttiauilDCa  Ol  UlO  ««MPd< 

The  .ludgc  said  he  had  no  |k>ww  to  diieontiuae  it  for  aoeh  a  NMM, 

and  dinraiaeed  the  application 

Un  Saturday  liutt  tlic  Ma.'^tcr  oi  uic  UM-i  and  Lordu  Justices  Hathew 
and  CuieiK-Hardy  ^avc  judgment  in  an  appeal  aijainst  a  decision  by  the 
Judge  of  Flintihire  County  Court  awarding  compcnsatloo  io  resperl  of 
the  death  of  Joseph  KUia.  and  payable  liy  .loseph  £l|ja4r  Oo.  heceafcd 
entered  4in  lWi:t  into  psrlnernhlp  with  J.  Taylor  and  f.  fioiberts  to  work 
clay  or  minerals.  r)tf-«»!<«d  wan  a  pmetlcal  quarrymaB,  and  t'lc  tlii^r 
partners  wore  not,  and  left  the  control  o(  the  workmen  to  dece  i^i  .l  wim 
•Uo  performed  manual  labour  and  drew  wages  inde|>cndcntiy  oi  his 
interest  aa  a  partner. 

The  MASTRIt  OF  THB  ROLLH  said  in  hi*  opinion  it  ana  the  ioimtion 
of  the  act  toescludecaaeain  wliieh  the  same  pornon  occupied  tba aotUieas 
of  employer  and  employed.  Therefore,  ho  thought  the  Jndtebadanivtd 
al  a  wronu  deoistoB^  and  Um  appeal  mittt  be  atlowod. 

The  Loide  JmUeta  eoocorted 

At  the  Court  of  Appeal  the  Ma^t,>r  of  the  Itolls  and  Lords  JuMicea 
Mslhew  and  Co/ens  Hardy  on  ,Sulunla>  upheld  an  award  o(  tl>c  Judge 
at  Bow  Coan^  Court  oi  JCt  frr  week  eompenaation  m»de  in  llajP  hut 
against  the  Oaa  Light  A  Colte  i.  o.  (Ltd. )  it  favmir  of  a  formw  iH»al  pmter 
named  Clark  tfip  time  of  theacciiicnt  (he*-.  Hi,  189'i  ( '!rir>,'f  T>  jr^«  x-^re 
41b.'.iJ.  per  ^  r.k.  :ii.<l  it  n'aea/reed  that  he  should  I.lm'  LI  i  we.licnrri 
pfnaation.  In  January,  I'.ini,  thri-ompuny  nITrred  Clark  employment  a.^ 
gatekeeper  and  timrkr«i>i'r  at  'lis.  per  week,  and  thi«  employment  he 
rrftised.  Un  April  I,  I'.Kil.  the  County  Court  Judge  rcduooil  the  award  to 
Us.  I'd.  Clark  BubHeijiiontly  acieepted  (be  pteition  offered  to  faint,  and 
was  di^niiiiscd  for  not  carrying'  onthi*  InMnicUonf.  On  March  1S,I9DS| 
Clark  applied  iinsumesiluUy  to  the  Cn^inty  Court  Jndj^e  (or  an  iiicreasi^ 
u(  thi'  award,  but  aa  thr  rmult  of  a  further  application  on  May  Lt,  l'.*04. 
the  Judge  acted  as  arbitrator,  and  decided  to  restore  the  order  for  .£ I 
per  week 

The  MASTKlt  01'  THE  liOLLS  said  the  <  ounty  Court  Judge  rijsht 
in  hi«  dectsirin  of  I'.MJi  in  not  visiting  on  the  man  the  permanent  OODM' 
qaeocci  of  his  default  in  not  keeping  the  place  given  him  iotheeoni- 
pany"?  ^..f vit't-.  Apuia'.uU  li  i-I  ti  '.  ii  lo  find  work  and  liii-i  hop!^  hh'K-- 
il.  H,:  lhii.].-hi  a  via  ■  iimj)i.1i.tU  to  the  County  (  mirl  .!ii  l.v  i.t 
bold  that  the  applicant «  opportunity  of  finding  cmpic<yii>rnt  lia<1  )>een 
lurrowrd  in  conBe<|uence  of  the  accident,  and  that  it  was  impeesiUe  tor 
him  to  earn  the  aame  wa^  as  he  might  have  enmed  M  he  bad  had  a 
wider  ehetoe.  Tbe  Cemt  aoold  not  inttrtote  witb  the  daeiitoai,  aal  tba 
apfatl  BtiM  ballwiitatd. 


HONICIPAl.  FOREIGN  &  GENERAL  NOTES. 


Airamovn  taoaut  ahd  fillbd. 

Bnttcrxcu  I'Londom)  Dorongh Council  rr-ijuirc-  itn  ciertricnlco^ncCTi 
to  tiiU<>  entire  ch«r|^  of  their  (Itietneily  depnrUiioiu.  CoamMMUinU 
wilnry  i;.1(K)  per  aiuiiim.   Applicaliou*  bjT  iiaiu  SI. 

A  driiiightsiiian  h  wanteil  for  tnmafbnner  deei^  hy  Fenanli 

Limited,  IlollinwooJ,  Lanos. 

Three  iidditioiial  asaifitaiits  are;  Miititeil  in  the  ilcpnTtment  of  elee- 
tricjil  eiigiiierring  of  the  Cits  ami  (iiiiliU  Central  'rochiiieal  College. 
Comniencint;  wilnriei«  fiO*  1.  I  .ID  iiiid  £l.''iO  por  annum  i  fi»p<!Ctively. 
Application!!  to  Prof,  Ayrion,  Kxliihition  road,  London,  S.W.  See 
nl^o  advertiK«tii(mt. 

The  .\dniiralty  announce  that  (lieru  will  he  on  April  I  several 
vacanrieK  for  iissi.'<iiiiit  ntiwterji  in  II.M.  doekvard  Hchools.  Salary 
il.">0,  rising  by  £10  pernniitiiu  to  A"-2oO.  with  pension  mi  l  dmnee  ol 
selection  for  proiiioliun  lo  wnior  iiiasU-rBhips.  A I  i  .iimiis  to 
Serrelarv  (('.(,  Adiiiirully,  AVliilehnll,  London,  S.\Y.,  by  i  <  b.  ii. 

I'.ssev  Kdneatioii  committee  re')iiire  an  aasimtniit  iiiKlntctor  of 
phyeica  sud  cheuiiatiy  al  the  (  ounty  I,abanil<or.v.  S«l«ry  XlM, 
Appilcatinn  to  Cotinty  OIKrvs,  cheliusforil,  by  iMKh  inat. 

Mr.  \\altfr  l!ee\<;  Im*  been  appouiti'*! deiuonslriklor  in  mocbanical 
('iigiiii'f-rin'..'  lit  the  Mimieipiil  Technical  Institute,  \Vc«t  Uaio. 
Mr.  i;i(liMid  l.i  i  -.  U,,^  been  appointed  aDperintendont  of  poetal 

lf-legraph»  ut  Maiichcslvr. 

lAnsTon  tnawwrSelMm*.— ItcpreiientatSvea  of  the  prontiMer* 

of  this  ^rheme  inchiJlii^;  llu'  e iigint-i-is,  Messrs.  llerli<'i  t  l.eais  and 
I'K  ti  lierl  on  Tlini>d;n  lt<t  iliseiis'.eil  llie  jnojeet  with  depntiitions 
of  the  .\bera\oii  and  .\liiii,Mni  ('unniiis.  The  schenii'.  whleh  is 
e!(tiiuuted  to  eost  fHi.fKHi,  is  intended  to  provide  Iraniwiiy  fiwihties 
l.etweiM  'rail.mli  i.ml  tiaftlan,  with*  branch  tbroagh  Wawr-sirtet 
to  the  l>e>irli  anil  doeicH,  Tile  Cpniicila'  refHtnentatlvea  agreed  (o 
»iippurt  the  sciieuii'. 
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ActOB. — Tho  iiiftil^'liratioil  of  i  lirliMit'.   ^miclv  t  "ik    i  lici'  un 

\V>doc«d»y.  TIm  CVMineii  tak«  current  iu  bulk  iruiu  thf  \Villo»<lcii 
■talioo  of  UM  Uatiopolitan  filoeurie  Sapply  Co. 


t  — Bcemilly  Ibe  Tuwn  Cuuiu'il  obluitioil  Miurtioii  tu  h  loan 
of  £H5,(I00  tot  declricity  extensions,  tlie  period  for  rcpiiyuit'lit  \wi\\K 
St\eA  itt  '22  vears.  This,  howt-vdr,  llir  Council  ciinsiJcT  too  sluirt, 
and  ilin  cluurniiui  of  the  l\it!Otricily  eoiiiiniltcc  lAlil.  Smith)  uud 
tho  town  rU-rk  \\lr.  C.  V,  i'rwtoa)  Iwvq  be«n  depoMd  tg  wait  upon 
Oh-  l.rM  111  (iwvc-miiient  DomkI  bt  London  in  order  to  indneo  Umiu  to 
«xi«iid  ibo  Uuio. 


(LtBdOSV— Tho  Coandl  won  reemntnended,  Wt 

wiH-k.  hy  tho  I.i^-htinR  oonniiittto  to  appoint  lix,  W.  A.  Keiiiui.  t(i< 
|)«'«eiit  chief  Hsaistant.  im  liorongU  cketricK)  j-nfriKccr.  Aftii: 
diMruMion  i(  wm  decided  to  nfer  (Im  rreommendklion  b««k  and  tu 
it-advortiM  Iho  poritien. 

BetinOBdsey  (LoDdotH  On  Tw  iidiiy  the  Itorou^-h  Coiiiu'll  coil' 
nidered  a  coinninnic  hUhhi  iroiii  tlif>  lluiinl  of  Ttadr,  t  iiclnsinK  n  coj-v 
of  a  report  by  tho  Itoartl'o  eleclrical  advisor  (Mr.  A.  1'.  Trotter)  c  ; 
ihb  usploMOu  which  took  place  in  l<cruiond«e>'- street  on  l>ec. 
kwti  air.  TrattKi  in  hii  mportr  reftn  to  Iho  mntH^f  euci^ratcd 
MMHiBla  of  Ibis  oxflooiao  wnidi  won  imUnhea  in  tlw  d«il>  news- 
piipens  of  Pee.  5,  and  pn>e«ed»  to  detell  ibo  rcralta  ot  a  rainote 
<  ti<iuiry  mio  the  cMisen  of  the  eipkwiod.  W«  extraet  tbe  fcilowing 
from  Mr.  Trolt'  r'n  "  Cunclui«ion»  "  ; 

Tho  lartio  cubio  contents  o(  the  -itreel  box  conduced  to  the  sev«ritv  of 
the  oxplnHion,  and  «hd«  it  was  iliflkcult  to  avoid  thf  n«e  o(  mch  boxen 
wtirra  provision  bad  to  \<t  nmdo  for  drauInK  in  additionai  main*,  it  in 
HQCBtionable  wbrthcr  it  would  not  b*  bt'ltrr  to  nracualr  the  nr««»''nrj- 
amoant  of  ground  to  allow  room  (or  i<n«h  work  «brn  main^  have  to  >>« 
drawn  in  and  to  fill  it  in  ^lid  when  the  uork  is  completol.  The  presence 
of  any  larRi-  i  hsmbere  under  th«>  -nrci  :  li.uil  t  1..  uvoidej  if  i>oMible.  I 
consider  that  Ibe  practice  of  pui'.  tu  w  it.  h  f  i  i  m  pillar  boxen  above 
fn'oand  in  preferable  to  piecing  them  under  the  puvvnivnt.  The  pillar 
box  in  thiit  case  wai  plu^  upon  the  curb  ot  a  wide  pavement,  and  its 
dimcntioDii  l!*in,  by  itin.  in  plan — do  not  nuke  it  objicticnably  large, 
but  these  dini<  nslonx  niiglit  Ir  reduced  where  aoeh  boSM  are  uatd  on  a 
•wrrower  pairenirnt-  I  fcund  that  there  was  praeUeallj  no  provl>iiin  fur 
vT7til'iti  n  r;i  tlii-  loi  L.nd  if  inflammable  vappiir  entcren  ii  !n  Siirgn 
(|ii:iaiiiic-  froi:i  tilp  :in  explosion  baviij^'  strio  i-  rt-HMln  niiL'ht 

enstie.  It  >*  probable  that  on  such  occaaiona  indaruiuable  vapour  is 
MBtmltd  <o  fa»t  that  itwonld  bealmiMt  imposaible  to  prevent  an  expb 
■DB  hij  any  practicabtt  amonnt  of  ventilation.  The  fonyoinK  suRRviitioRS 
dani  with  the  reduction  of  the  eevority  of  ouch  explosions.  It  nppoaiu 
that  the  heavj  ■iliart  l  irouit  which  lod  to  this  accident  might  have  been 
prevented  sUiiKother  if  the  netwfliV  had  ttftn  dtuil.  il  ififr  tfi  'rkti  corre- 
-(K  ridiMK  up|i;ovmtn<rly  to  the  tliiTrmit  (i-fjfi  ,  u!ni  if  ilir.-r  ..U.«triot»  lia«l 
been  inter  cocneoled  only  fotoURh  fiise*  of  ni<ij<^rntc  c^^iincity  tbe  faulty 
miuii  mooM  bave  bean  caiofiwfoireaad  UMlarntouKaiMtirMahdMlioyoi 
U  mndd  aei  have  paased.  Booh  an  amnRcnMnl  of  maim  haa  been 
hniwud  aH  a  condition  fur  the  eaiiiiim,'  of  Uie  intermeiiiate  i  mdm  (or  of 
tba  tbwc  wire  system  fur  »ome  time,  but  wan  not  no  imposod  when  the 
Dermondsey  system  was  eanctioord  This  itrrsnuemmt  (otmn  the  subject 
cf  ene  ot  the  new  icgulatioiu  of  the  Code  now  in  draft, 
Accpm; v^iiviji!;  thl-  report  i»  one  froui  Mr.  W.  U.  Vincent,  ek-r. 
trie  d  II  .^^1  i.'  r  to  i'.truioiids^y  Kovougii  Couiwil,  from  whieh  the 
following  e%lraet  in  niadu  :  — 

There  is  mi  doulil  that  tb»  IMS*  aubioat  eo:itrnt>  ot  the  .-iiieet  chamber 
eonducrd  to  thr  ucveiiiy  cf  tn*  txploeion,  but  in  many  eik.'<«.i  theM- 
Ofaambetv,  apart  from  thdr  utility  for  drawintr  in  cahlr^.  ,ire  used  U>  oon- 
tein  joint  and  ili4r«niiectinf{  boxes  wliii.'h  entail  a  large  amount  of  space, 
more  enpecialh  .i.-  it  de-irable  to  ;iir:i:i^;i:  Di-av  in  iniiitinr.:;  ''..sily 
aco'ssibic  for  liK  iiii:  II  ind  isuUtln,L;  a  (dul'.y  i-.i'il!'  1  lin  rn'l  cun-i  ler 
the  suKi!esti(^n  toexovato  tba  necessary  nnmunt  of  around  to  allow  room 
tor  drawing  in  lh«  «abl«a  and  toflU  in  nUd  wbintM  «mk  kOMi||)«ttd 
i|ulte  a  praeUeal  one,  aa  tba  almt  noidd  fasfo  to  ba  aieaTatad  aaab  time 
it  was  neeessary  to  cain  access  to  the  boxes.  I  coosider  the  same  object 
would  be  achieved  by  illlinK  in  the  chambers  will)  louse  material,  such  us 
lialtu-r.  wiiich  wnulT  tio  en^^ily  retnoiatiTe  T  n-'t-ff  thnt  thp  jir;tr'ff"e  of 
jiuttiML-  switch  hiM^R  111  pillar  ho\':'4  aI-om  t.'r->Lnid  i^  j^rf ■LTiii  le  U;  [ili*ciu(j 
thoin  uuiier  the  |«avement,  and  in  all  instances  ihrooghout  the  borough 
that  has  been  done.  Tha  liaa  of  tlio  lUiara  nrtght  ba  bay!  down  but  in 
my  opinion  it  is  preterabla  to  ban  ibani  digblly  over  titan  na&r  sixe,  a« 
in  the  event  of  a  fuse  blowing  Uitre  H  iilwa.vii  ii  poKKibltity  ut  the  aic 
extending  to  tlie  body  of  the  pillar  and  seriously  damsKin^  it.  Tho  pillar 
mentinnfd  ks  heinc'  il-'fef-tivdy  v»nrilti?  'd  i»  ^nf  fif  fi-i'.r  fimilar  --upp'ied 
■^nt]*  |-  \hr  itri/iniil  iniiiiis  r.ui'-riicl.  Dif  l.■:[|lllIlii-^^■  p.'.lAr.  iii  tile  Lui... i:^h 
have  bmn  rpeelatly  designed  by  trie,  and  auipU;  iGiitilatioa  hat  been  pro- 
vided. Tbe  iotrodoatian  ol  fnaM  to  divide  the  networil  iBlO  diatricis 
frei|ueDtly  resutla  In  tliair  Uowint;  without  any  apparMt  laOiiHI,  thus 
catting  off  wetions  of  the  mains  fi  lu  tli.?  supply  and  putting  consumers 
to  unncceesary  ineonvenienci!,  hi-X  ilur'  i>  i^tird  should  liist  be  ^iveu  to  tlie 
prevention  of  espU*ion»  and  I  had  utmer  r.>.n-.!il«  rutii n  a  tiniilar  pro- 
powkl  to  ir-'-t  I  L.^niit  in  ilif  network  through  (ii  c  -  mIiuIi.  I  iitn  of  opinion. 
i(  canted  out  would  almost  entuelji'  prevent  a  recurrence.  I  recom- 
■Mod  that  tba  aaaiiiaij  work  to  elDoiaBiUy  veutiloto  tba  loorJkedaf  yiUan 
bo  takan  ia  band. 

The  eanmiittoa  roport«d  having  inatnietail  Mr.  Vinoon*  to  havo 
tiia  naeaoMty  work  tor  venttlating  tlie  fcedor  mUara  canM  oat  and 
to  bring  np  an  aatimato  of  tbe  oott  of  pvonding  fiuea  intor-eou' 
aocting  tiio  network. 


\  tiirthi  I-  ri-portwas  received  from  Mr.  Vincent  OD  UlO bnakdown 

on  the  mains  which  occurred  on  Dec.  30:-  - 

Mr.  Vincent  reported  in  this  case  that  the  short  eirc'Jit  which  occurretl 
at  ir.-'iO  a.iu.  in  the  distributor  cable  waa  iippareuily  du«  tu  tlie  bccakins 
d  >wn  ot  the  insulation  of  tlie  rnble,  the  oiuiia  of  wbiah  there  Wna 
iosuflicient  evidenen  to  tWterminr,  The  faulty  i^ection  wan  dtlly  (snlatad 
nt;il  the  mpi'ly  r.-storol  bv  p,m  <tn  il:!-  snme  date  at  H  'lO  p.m. 
Messrs  EnthoNPii  tc-ltiihmiip.i  1 1  f.iy  tlial  tie-  ("edtr  pLlai  l:l::^iJ^^  iKcir 
works  w&i>  very  hot  and  smoking  The  matter  was  duly  altendeil  to,  and 
on  examination  the  pillar  was  found  to  contain  a  laik-e  quantity  ol  water 
which  had  gained  aceeas  during  Hooding  at  the  time  of  exceptionally  high 
water.  That  had  caused  excessive  leakage  from  tbe  connections  in  the 
pillar  to  earth  which  blew  the  fuses  and  discormected  the  supply  to 
^f(■^s^».  Knthoven,  The  wnt.  r  was  ul.ni  found  t^  liave  tfoo<1ed  a  number 
<  l  lir.ck  clutmbers  and      ]\n\r  i  niin-i  smtie  joint  boxes  contained  in 

the  maiDS  to  tail.   Those  boxes  wan 


these,  eausing  tbe  iosaUtion  of  I 
biiin  diiad  oat,  and  aa  tar  a*  at 
not  oilMidcd  to  tbo  <aUaa  tbanael 


BirkMbwUi,— 'Prepoynunt  •l««triei(y  niaK'ni  are  being  imm 

>\in;;\  liy  the  Corporation  eleelrieity  department,  the  charge  for 
ippiiod  through  these  nicteri,  being  5Jd.  per  unit. 

Bradford.-  -Tlie  <|Uc»lion  of  tbe  right  of  tnuuway  erupiuyea  Ut 
appeal  to  the  Tniiiiwa.Ns  couuiitaa  aftir  diamiMal  fMua  tlia  aarnao 

by  the  gciierul  iiiiiiiin,i  i  m  iia dlaiiiii— il  nnWnndaj  lij  l1niiii>iiiiiiH<irr. 
who  deoidad  to  allow  tlio  pikteMB  of  amiaal,  and  ttjipointed  a  aab- 
aonnniltM  to  ihinniilata  itiIm  nnaar  whitn  anch  af^au  ruay  bo  mado. 

Oabto  Thefts.— At  tho  Oufldhall  on  KTondaT,  beiote  AM.  Sir 
Jamea  Ritchie.  IVBderiek  RnrROia  and  Leonnni  Howell  pleaded 
Ruilty  to  atealini;  variona  fitting-i  from  the  Kli  rtiir  .v  lieiicrul 
Eaipnaerinf;  Co.  On  the  nixlit  of  r2th  insit.  Uni  ■<  ^^  .i  fureinan 
wiieiuan,  vva-i  given  into  eusioily  lor  steiilint;  i-lyd-i.  of  elertrie  caole. 
.\t  his  home  a  quantitv  nf  »hiirt  pieces  of  cable,  yloh••^  and  lillin^-s, 
t<>  tho  value  of  frfni  CmO  fu  flCIO  wen-  found.  Ilo*^  •  '1  «  n>«  «  '.vi'eiiiait. 
and  ih.  [  ii.|:i  r'.  v  I:,  u  i-^  I  t'areed  with  stealing  v,  ■!  -i.  l.i  worth 
t'.'i.  It  w.vt  iMiid  the  rx>lji>crio»  were  systeiiintio,  and  RHiiiii  llie  laKt 
two  or  three  months  the  company  hiul  \>*l  X2.(MM}  worth  of  property. 
Hiiryfrj        ■■I  nrrrn-<  !l  to  oix  months'  hard  labour  iiiul  Howell  to 

(  V,  ,    I  I  I  I  •  :  i  - 

CaOtborweU  vLoadooi  ■ — On  \\  cdnesdav  the  I'  liianee  coiiituitteo 
raportad  tliat  aa  tho  Board  of  I'rsde  au<iitor  refu««f-il  to  hmr  the 
CoDnail  with  robienoo  to  the  andit  of  the  aocoutita  of  the  Cktunty  of 
Londoq  Eloetrie  Snn4y  Co..  tha,v  had.  at  the  aoggeilioa  ot  London 
Connly  Council  roqnoitod  tlio  Board  ^  InAt  to  matte  ic^ikitiora, 
under  «ee.  8  of  the  company'*  order,  to  enaUo  the  Jtoard  to  dirpet 
the  auditor  to  taka  into  neeount  the  ciremitatancea  of  Iho  nuiipaiiy 
in  allocating  the  capital  expenditure  b«'lweeii  the  arciw  of  the 
various  lo<-ai  iiuthoritics  in  v^hieh  the  cuiniiaiiy  ix  operaiitig  in  order 
that  iinv  parly  iiitcrt-Kled  should  he  allowed  to  appear  luid  to  be 
li.  iMil  fi<  i.  ic  the  auditor.  The  1.  l  u  i  li  w  now  replied  that  after 
eareiully  fon«ider<ng  thi-  r<  )ire  -  ntnlioiis  of  Iho  Council,  they  are 
not  prepared  tu  III II Jo  r.  .■nl.itmns  BUv;ge»led.  The  c .■uniiittr.', 
hmveMT.  rt'lvwe  i.ini  th.'  I  .mK-il  liAW  appruvedj  that  the  Ikuiai  of 
T  '  i'  i'     -k'.il  i:i  rv:e.,i-i^jiit.  I  their  decision, 

Cleathorpes.-  tin  \\cdneulay'  the  Council  decided  m  ascertain 
whether  the  railway  comoany ' wonld  take  eleclrieal  energy  for 
lightii^  and  power<  and  alao^to  aaoertain  tlie  iiroiMtbtc  deiuand  for 
cnrreiit  for  private  lightiiiff  befora  embarking  upon  a  mnnieipai 
•eheme  of  electricity  nipply. 

OomptalM  Stmek  cfT  BiciiMt.— The  *' London  Gaaetle"  of 
.Ian.  IH  contAins  a  list  of  companies  removed  fboin  the  Ilc(peter. 
T)\t»«  include  the  follovting:  — 

Uritish  I  nited  Tramways.  Farrall  InoaadaiceBt EkOtrie Light 

Clayton  Kngineerlnil  <t  El«e.  Oo.  SyndKnli' 

Ktielric  TiaetiOB  iMOranCa  Ano     r<on  l  n  a  n.  \V.  KI^:.  Tramways. 

ciatlun.  1  Uetrupolitan  Kleetrw:  Tube.^i  Synd. 

Klectrieal  Antonatw  lodm  Synd.     SctUniihanahim  Blac  Tramways. 
ElaetrtoilInatinnMnUSyBdItata.   'Soath-V«M  WiralaM  Telegraph 
European  Bteetrie    Railways   it      Ship  Co. 

Public  Worka  Con«trcction  Co.      'Tramways  OonitnMtiiin  Oo. 

OoTenlry. — The  salary  of  tlie  borough  ch  i  trical  engineer  (Ur. 
.1.  A.  .lei  kelli  ban  lioeii  iitcrCAaed  by  the  Klectlie  Lighting  com- 
iiiitti'e  from  i:4<KI  to  t.'iOO  (lerminnni.  The  Coiiik  il  ha^  o,  liuwover, 
referred  the  matter  bnek. 

The  Coventry  Kleelrie  Trninwnys  Hill,  I '.H.!.'!.  will  he  opposed  hy 
the  City  ("iiuni  il. 

Croydon— The  <>r<  ij^osJil  of  the  Citiiiieil  to  promote  a  bill  to 
extend  the  Corpotati  ni  >  1. .  ri:  tramways  to  the  i>oider»  of  tho  dis- 
trict from  South  to  1.  pper  .Nnrwood  i«  n>r>'!!!ii7  with  <ii>iiii'  opposition 
iled  by  !Sir  William  Trehinri  fioiii  ich  I  i  >  if  the  hill<  r  di^lriet. 
but  the  Council  havt:  decided,  by  a  »iiuill  iiiajniiiv,  Ui  proct>ed  with 
the  bill,  and  a  town'a  meeting  called  on  Weuiceday  last  week 
supported  thk  deddon. 

DOMhaabet;— Laal  week  the  Council  derided  to  op)io.s<  the  nppli- 
Calion  ot  the  Dorcbeeter  and  District  lileotrie  Supply  Co.  for  a 
provi>iionnl  electric  lighting  order. 

Salt  Hud.— The  Council  have  made  arnuigemuuli<  whereby  the 
aarvioes  of  an  experienceil  attendant  will  alwaya  be  avalkble  free  of 
chatgD  to  examine  and  adjii»,t  private  ave  lampa  when  mxoind. 
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EdiabDnh  'SaocUoa  to  »  further  loan  of  i'W.UCIO  has  hivn 
oiiuim  I  f  <r  .1<  rtrwliRtiUng  («tenaioni,iii«kinc llie total Mlliari>ic>l 
c.'ipitnl  jtUAI,it(K). 

EleotrlcAl  Power  Digtribatioa  ia  Oitlat  — At  s  nieiting  of  lUe 

Aljonlc^n  Associntion  of  KiiKinwrs  on  the  10th  in-'i  .  n  Vnpcr 

ciililled  "Thr  I'istribiitiun  of  Klcctrical  Power  in  Cilj,  -  ua^  roiwl 
bv  Mr,  A.  H.  McKny,  mains  •uperintcndcnt  of  Abenlcen  1  oqjtiration 
•iMtrieiiy  dopairtment.    'Die  chair  was  taken  by  Mr.  (icorge  Mann. 

Mr.  MaKay  d«seribe<l  the  ^i^ncr*!  principles  involvod  in  dMlgninR  a 
eontlaiMNU-cnmnt  low  t.^noion  nystcm  of  <rl«ctriral  distrilnition.  explain. 
Inf  Ott  KptlUeKtions  of  botli  the  two  wire  and  throe  wire  syEtems  and  the 
n<»o«»»«Uy  tor  a  m^thisd^ca!  Tr?e  nf  (L'udcrs  troni  ni-nf r&ti!;|.*  nation  to 
Iht  distiiLiitiriL' iiiriiii-  lo  en^uj  e  thf  |iri:H:-uie  fat  ing  I- "iiit ''nui^uiit  Uiriiij^l) 
out  the  lysteai.  Other  points  <li»ciiii>^»l  were  the  Buoccss  and  economy 
atlendini;  thi;  introduction  of  incrmiod  voltOKe,  the  4ifltaBl  l||rtMIH  oif 
HyinK  nialnn  ami  the  iiHe  o(  Kubwayn.  The  T*n)><^r  ooaoloilad  with  mmtt 
practieal  remarks  on  the  faults  met  milli  in  an  electrieul  system,  their 
caiues,  location  and  elimination.  Tho  l*ap«'r  llirougbout  wax  illustrateil 
by  tlieelD  of  diagrams  and  a  collection  of  electrical  apparatus  appertaining 
to  lb«  points  introdaced  in  the  lecture. 

Meesra.  .1.  Alex.  Hell,  the  city  electrical  engi:iMr,  Utln«,Cook,  Uonoar, 
Cmway  and  Simpson  took  [lart  io  the  disoaiiilMl,«MlfthMlt^VOleo( 
UiMiks  was  pa&ied  to  Mr.  MeK^y  for  liiis  Paper. 

HiMttlaltir  ia  MioiBg.— The  Nandj-dnwg  Coiiipiutf  pMpon»  to 
raUc  an  a^itional  iTOtOOO  for  providine  (anions;  otiwr  thiii!;»i 
•UDtrieal  nMcbinery  in  eoaiMction  with  tliv  ad<liitonal  2,Otto  n.i-. 
to  tw  pvovidcd  by  th«  Mynore  Oowmmtnt  under  the  Cativcry  Falls 
power  S>lt*ti),  o(  which  the  cotiiiNinv  ia  t<i  take  27.'i  ii  i'.,  and  for 
tho  eimipany  »  shun-  of  onflnv  on  thf  K'>!nr  Mini's  juiwer  station. 
It  is  expccti'il  ihst  llie  mine,  when  t'<inipiK-J  with  electrical  power, 
vill  bo  worked  nmch  more  cconomic;ill\ . 

A  ciintract  ha.s  bcon  itrran^i'd  for  the  s  ipply  l.y  the  Sanderland 
IHatrict  J'^lectric  Tii«iiiway>  il.td.l  of  electric  current  lor  lii;hting, 
coal-cuttin?.  hfi'ihrn;,  u'sniping,  .V'..  to  the  I.iui'iton  rnllierics,  Co. 
l>iirhniii,  fu  ll.  tti.  ,iy  cnnipany's  Kenemtiii^     r;  >ii  iit  I'hila- 

delphia.  in  iMiaiitioa  lu  ihi^  colliery  ii  demand,  (  inreiu  will  lie 
»upipli«tl  to  Hoii«hlon-le  Spring  and  Helton-le-HoUN  and  in  the 
Ea«iini{ton  rnrHl  district. «ell  nt  motive  power  for  the  coinpany  B 
lru)u\\ii>», 

Porthcomiac  Bookf.— "  The  Elocirkuta  "  IViming  &  I'Dhlisihin;^ 
Co.,  LotMlon,  faavo  in  tiu  iwm  tia  important  wock,  eatitled  "  Kl«c 
irlcity  Metan  tad  tbeir  Mitoageinent,*'  by  O.  H.  W.  Gerh&rdi, 
Thia  book  will  treat  folly  of  the  pinciical  management  of  electri. 
city  nictcra,  inchidinff  their  erection,  le.-itini;.  .tc 

.McwH.  XV'hittiiker  &  Co.  will  «Uorl|^  piibluih  '■  Tli.  Tn-  il  ili m  of 
I'.lertric  Machines,   by  II.  \V,  TtimerMd  H.  M  H  /  .^n. 

FnlhAin  (London). — The  Council  are  reconiiDf  udod  to  lav  mains 
for  pnblic  and  private  lighlinK  in  'iH  streets  at  a  coat  of  f  i,"(>'>.  ITi*. 
In  thr-iu>  streets  there  are  IKS  ^an  lamps  and  Ktandardn,  which  are 
to  be  ailaptnl  for  electric  lighting  at  t'l,  l-Os.  per  lamp.  l)n  .fan.  A 
there  were  1,403  cnstoitiers,  represanting  /m  equivalent  ot  70,193 
H  c.p.  lamp*  connecu-a.  During  IWi  uio  HOW  conncetiona  wm 
ei|ual  to  DO.OOU  H  e,p,  lamps. 

Qlaigow  BnbnibanTnmwnyi.— A  confereiu-e  of  reprcscnt.itiveii 
iif  the  Town  ConnciU  of  rarlick,  (Jin;»ri,  l'olluk>.|iiiW»,  Kiltherglen, 
ltari'h>  i:1  i  K  tolmnk  and  Kirkit  '.  II  m  li  wa^  held  1  i«*t  WOek  10  COO- 
aider  the  (.Uasgow  Curporatiou  proM-iuiiol  orders. 

TtoO»nMU»abja«t  to  tho  Tttmm^  CoomMatian  Octe  aa  ItirBl 
rednea  (lie  nttiaMe  valu  of  the  IramwaTR  in  ooautiea  to  one-lbartb,  and 
the  drficioncy  will  hare  to  be  met  by  the  xjirioua  burghs  and  the  rural 
portions  of  Uie  counties  j.-intly.  Tin-  rcpie^mtaiives  llioUKlit  that  UiaS' 
gov  Corporation,  having  obtainej  a  iramway  nianopoly  in  !hi»  li'trieti. 
ulinuld  not  be  peiniitteJ  to  er<cap«  with  a  reti  ic>;>i  m     l.y  Ui.j 

TtMh  clause  of  the  fieneral  order  it  is  pio\ided  that  leh]'lienea  aod  elec- 
tdati  plant  f  ball  be  MwMtd  onlv  on  one  fourth  of  iba  annga)  mine,  and 
the  conference  a^frreed  to  insi«t  that  these  be  ancBaad  on  thair  fall  vahia. 
It  US"!  further  rrrfr-d  thnt  tli»!  restrit^irt)  iiL--.of?ment  would  be  an  injnitloe 

to  thi^  NuUviiii,  'J.  t't'  >■'■  *'j ,  wiiii  [iiv  (.11  tiiij  full  valoe, and  tho  to 
any  .i  li-.  in    |.:.  w  r  <  uiiipikDiM  who  miy  be  aothoriied  to  anpply  eloe- 

tri  'ity  111  111"  t,i  iri;!,.. 

Oravaaend.  l  iie  (  omutl  will  proceed  with  thair npplieation  for  m 
pnivisiciriiil  electric  li).'litin^^  order  far  Nofthdoat,  notwithatinding 

till  lalt<  r  I '..iirir  irs  o|>po»ition, 

Htrw.ch.  The  Council  hme  a-sked  the  Hoard  of  Trad,  i  i 
.  Atrii  l  "  t.  iiid  of  the  Hftr«'ieh  JOl.  ctric  Lit-hling  <  »rder  1 190J!) 
'      '        Hi"  is  'lealt  witli  li>  rarliament. 

Holytt«&tt  S.-mctioii  iias  been  receiven  to  a  further  loan  of 
1-|,<K  I)  I  1  .  \Miisinns  of  the  electric  lighting  uiainK. 

Baddcr^field.— The  total  receipt^  ef  the  trftinwav-t  detiavtsuent 
for  the  nir*  !ii:-;Mlli-  ended  Detv  HI  ni  it  i;.>4,09.\  arnl  uIm'  lri\.iii; 
intere«t  t  mxA  allowin<r  Xl.'.i'Jl  tor  redemption  of  del;i.  tlie 

k  il  nil  1  V.     tH,hj'i,  but  no  ]  :  'Mmm.j  has  been  made  for  dcpreci  I'.i'  n. 

Io«tae»t.— At  LvfiU  ,,n  M  i.iiv  the  city  coroner  (Mr.  .1.  C. 
.Malcolm)  resuuie4l  hi'^  iiii|ini\  into  the  circumstance*  attending 
tlie  dejith  of  William  Baisnei  ville.  a  clock  whider,  who  died  slid- 
denly  Whilat  attending  lo  the  clock  in  the  new  market  hall  on  .Km.  0. 

At  the  lad  heariag  it  wai  stated  that  deceased  mut  his  deith  as  the 
raanit  «l  am  tlactiio  thodi  wUle  conMcd  in  the  lo«er,  one  af  tho  wU> 


ness<M  lAlbsrt  liiown)  saying  that  on  going  to  release  iiwkerville  li« 
received  a  shock. 

Ai.iir.RT  Itiioux  repeated  his  evidence  and  <aid  that  he  did  not  thtiil  \.f 
«as  !  II  i):ii.^'  the  inrnwork  of  the  clock  with  any  part  of  hi«  body  wbn 
he  rerc  i  veil  :  he  sli  1.  .>fcilM  lilting  the  weight  off  the  deceastiJ  man's  arras 
The  liviit.  bo3  co:nrolliti).'  tlic  tlcctric  <iirrentl>y  which  tlic clock goiiij'.Tji 
workeii  wfre  tiirii'i.t  uii  at  the  tune. 

JoitN  I'liit :ftTi.»:Y,  a  Btaii  holder  in  the  market,  who  went  to  liaskerviUs'i 
assistance,  eaid  that  on  poUii^  his  hand  throogh  the  trapdoor  taadiai 
to  the  clock  he  touched  something  and  felt  a  dbi-ioet  sh  ck 

tf  r.  T.  [lARMxa  Cui  BTOM,  elGctrical  engineer,  had  made,  at  the  ie<jaeil 
of  the  coroner,  an  examination  of  the  clock,  and  nou  said  that  it  wouU 
h<!  atniriL-t  iir.poisible  to  attend  to  the  .;  li>ck  without  getting  a  shock  il 
I  I  Llc.iti  ic  current  hapi»enr  ii  to  In  .m  Tlie  volla»;e  o(  the  electric  car 
rent  wan  2uu,  and  that  could  cause  death  if  the  vicuai  wai  io  eontiuHom 
eontoct  w  ith  a  life  part. 

The  medical  evidence «•«  to4he  effeat  that  deaenied  had  aalTered  fnaoi 
a  weak  heait,  and  aotrant  of  fuch  a  rotlaft*  pa<eing  tbrongh  his  k>tr 
might  cause  ileadi. 

S.vM!  ti  riTTRBW,  called  oil  I'thilt  of  M<Mt«rp.  l'ott«  and  Sons,  nf.&li*rs 
of  the  .:lock.  tli  iiifht  lln-ri-  \» iIt  no  danuier  ari  =  i:i;;  fio-n  i!ir'  rl<::r;  ;J 
parts,  but  in  his  opinion  the  clock  lower  was  datiKArouiIv  coostracted. 

The  Jury  retarned  a  eaidietof  Ataidantal  Death,  addkg  a  ridar  Ibat 
death  was  caused  by  daoltie  ahodkirhUet  winding  up  the  dock. 

lale  of  Wight. — In  addition  to  o^t  iiiiiii  '  a  rooenal  of  the  utrt-i  t 
litchting  contract  for  Shankliu  (or  tiiree  years,  the  Isle  of  Wigbl 
KIcctric  Light  I'ower  Co.  havo  eectired  a  n-new  al  of  the  Boncihnrch 
lighting  agreement  for  five  years  from  \a%l  t.ummer. 

laliUton  i  Uondoni  —  l  if  I  i„-l.liii;:  <  Mimnitlee  ha<e  decided  t^1 
lav  conuuit-.  mill  iii.an^  ivluog  iiolloway  road  M  au  tstiuiatud  eot 

of'i'Z.HOi).    S' III-  bli  ther  low  ii  iiioan  diatiibutiqg  anaina  are  to  W 

laid  at  an  eatiiimu  d  cubI  of  t"132. 

Kirkcaldy.— The  CouRf  1 1  \\:\:--  r.frr.,:  i  -,iii;'li  :■  t  •  u  t  .aHerlOMl 
of  i;;JO,<X)0  for  electric  lighlint'.  nrikui:;  tin  tir.iU  i?*j,l<tM>. 

Lewiabun  ((aOSdoni,— The  nth  Mi  ;>oIitan  Electric  Ligli;  A 
Power  Co.  have  submitted  term.<  for  public  arc  lightmg.  but.  as  tJie 
Works  and  Highways  coramittce  is  endeavouring  to  obtain  a  rcdu<  • 
tii.r:  in  thr  pric*  of  gas  from  the  loc^l  g.is  eonipnny,  the  matter  In* 
II.  r-ii  ii'lju  iT'ieil  for  llie  present. 

Litrerp>9l.  —  t'a  Mon>lay  the  r  hii'imn  of  the  TramwAya  com- 
iiiittee  iSir  ("has.  IVtriel  said  tin  nun  i.i-r  i  f  |i  isNpiigers  carrieii  U*t 
year  was  1  l<i,042,tit>.H,  !he  r»<'.,|iis  li.  in-  i.MK.UltJ.  The  lucri-aje fur 
i»04  over  V.m  ha>\  In  ,  n  n»  (oiiu'.\ '  ■  \[.\.  vjo  dr9B  per  eent.«  paaMi- 
gers  .'t  lT  per  cent.,  receifjis  u  l^  per  cent. 

Newc&st'.e  on  Tyoe.  For  the  pasilioti  of  nunasor  of  the  (  jr 
poration  tramways  at  f7(K)  per  annum  the  followiu»  ondidate^  hiv^i 
been  selected :  — 

Mr.  C.  J.  Spacer,  manager  of  llradford  City  Tra-mways ;  Mr.  II  C. 
UisltoA  beMaah  alantrieal  angineer  and  tnusway  manoirer.  Nrwpoit .  Mr. 
J  fl.  OMiell,  traflte  naaafier  and  eaperintendent  lilackbum  C^rporatiia 
Trumxays;  Mr.O  Consfy,  mfinsR^roiCityof  Dirmingbp.ni  T  u  i  tsJ" 
Mr.  T.  I*.  Kiisum,  rhu  I  c1.t»  luni  n.  eouotant  NeW-'i.*tlL'  Trmn  ».itj:  Mr. 
Krnest  Iliitl  jn,  p;.  ncrai  .muaoger  Hilfonl  C  rporation  Iraunway;  Mr 
C  W  Malliy;,  i:aHic  t^uperintendent  mil  <  liief  assistant  to  nennml 
maiia^r  of  Livtipool  Trammel ;  Mr.  it.  !• .  llogers,  gcacral  niansper  n( 
Uiddlvfbrough.  Stockton  and  ThMlubf  Eleotcic  Tnmways ;  Mr.  W 
Wyld.  general  manager  Birfeenhaad  Tramways,  ani  Mr.  H.  Iv  U'tborr. 
chief  cnijinecr  and  deputy  manager  Sbeftiel  1  Tr«niw4yj.  The  sJsclei 
candidate^  will  be  interviewed  by  the  Tram  way  ii  committee  t).day(PridJifl 
when  a  further  selection  will  be  male  to  go  before  the  CoUK-iJ 

The  Tramways  committee  suggest  that  the  Lighting  couiuiin  * 
«hi-iuld  erei-t  !i^>  additional  ttrr  Tjinos,  making  n  total  of  liH;).  f.ir 
\s;nrli  tlif  ivrnii-r  .■oiniuir,.,.  ,,;lci  to  HMpply  current  at  £12  per  lamii 
per  antjiui.,  ci n op  ivi  1  u  iili  Ou-  iiri  .-  iit  cliargo  of  I'l.'i.  10--*.  Tlie 
Lighting  t  uiufnr  l::ivi-  -i>  rirr..l  1  ii)i-.ulf  ration  of  the  proposal. 

Nawcaetle  (Stalfs.j— .\  fl  it  r.iti  o^ni.  per  unit  hitsbosn  adopu-d 
for  the  bupply  of  electric  cum  u  f'^r  |>..iwcr. 

Nowfoandlud  XMamplUt.— The  arbitrators  appointe<l  to  deter 
mine  the  sum  to  bo  pM  tO  the  llcid  Syndicate  hy  the  Newfoumi 
land  (.io^ernmcnt,  as  compensation  for  the  aciiuisition  of  the  tele- 
graph »j  stem,  has  delivered  a  scaled  award,  the  contents  of  which 
will  be  made  public  on  I'eh.  3.  The  syndicat*'  claimed  f;t,5(>;l,0(W. 

Norwich.— The  Cor|K>rjitii.u  deeiiU'^l  on  Tuesday  to  apjily  f'w  ;v 
loan  nf /»0,0<X>  to  liie<  t  e»titliiite<l  capital  exp.  iidll«re  to  Sept^J. 
IW7,  for  inairit..  services,  meters,  .stram  turbine  ^DentoT,  Mirtsot 
eun<leii>-ing  plant,  snperheiUers,  biiiler»  and  piping, 

NoUlogliMli.^  A  mtapnyera'  lueetiog  bof  approved  the  Corpora- 
t  -on  UU  for  tbo  cstanaionot  the  elaetric  tnmwaj  ayiteni<  Ac.  at  an 
i^tinintol  coat  of  nboot  £U)OyO0O. 

Ptmeonl.— 'Mr.  M.  Farrer  has  resigned  Ui.i  pjsition  A)  chitf 
issistant  ongioeer  Io  Twickenham  4;  leddin>:Uin  Elei  tnc  Suppb 
Co.,  to  taha  up  the  poalLian  of  roudent  engineer  to  tbo  Kamagsuc  & 
1  Hatiict  Ehetite  Supply  Co. 

Rndeliffa.  The  Conmnl  linva  applied  lor  aunesion  to  a  toino! 
jLIO,(i(Xi  for  the  pniolmae  of  elcotiie  motor*,  me  leuipa,  to  b^ 
let  on  hire  for  wiring  coiwnmera' 
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Rochdale.  -An  imiuiry  was  held  here  on  WcxliieiHla}'  iii(o  Ihv 
applicatiou  of  ihe  Council  fur  poruiuuuoii  lu  borrow  l'42,4Uu  fur 
Moitioiial  gmenlini;  plant  for  th*  «lMtnoity  mvfci,  cxtstMion  of 
the  dMlrio  lixhtinK  mkiiw,  Ae. 

Mb  Iliiiwin  Till  ^Mtitt  Lii^itlHf  eoamiittM  tetw  bien 
anthoriMdl  to  xidl  Edinbutgb  uad  Dallu'ith  to  obtain  infornution 
re-jftnliut;  tlettricitv  supply, 

Sboreditch  ^Londoa).— On  TimmuIu^v  the  Luhtiug  coiuiuiitic 
rcpornti  tliat  thiey  bad  cDuaidand  a  report  by  tiie  boaroi^h  daetncal 

ciiginri^r  (Mr.  C.  Kewton  nuaaell)  aa  to  th«  {iwwth  of  the  dMnand 
on  tlif  (;<^'ii('nili»faitatiai|]a,  which  has  now  readied  nearly  'i.OOOkn  .. 
mill  wliii'li  ivuiildpiobBUy  be  exceeded tbiii  winter.  AttlmeH  of  hoiivv 
linul  eviri  the  tenipornrv  i^toppiij^e  of  one  ot  llic  liirge  en;j;ines  at 
\Vlii>toii'slr>  cl  Hoiihl  neeessitiite  other  pl.uil  lieiuf^  overloiided, 

Mr  Hi  -i-i  al»i>  lyiintrd  <>ut  iJiat  hy  K«ncrfttinK  elrelricity  w ith  tTHTtlcm 
plant  nt  Vi  lli -^>rl  -itmI  tin;  nnhig  in  fuel  cost  alone  v  'U hi  br  (Vn  imt 
to  vovrr  interest  on  and  repayment  ol  new  capital  eii»ijditui>j.  Tlie 
coramittee  wan  ol  onioimt  that  it  was  neccKsar;  to  injtal  eucb  additional 
plant,  and  (hat  in  VMWlrf  t*>«  period  whieb  mutt  elap«e  betwten  the  time 
uhen  the  exlennionii  were  approved  and  th«  time  when  the  plant  woa 
inKtiklled,  specifications  should  be  prepared  and  tenders  invited  (or  the 
tollowing  itlternative  {ch<m(B  :—  (<ii  Two  steam  tuibo  pcneratora,  ench  ol 
l.OCOkw  .  with  all  ntctsfarj?  coIlden^er.^,  ponipA,  boilersi,  superheater, 
steam  and  «at«i  iiipea,  awitcH  g«ar,  balaticrr  aiia  andergiuuad  maiiiK,  at 
an  Miini«t«d  eoM  ot  JUljOM ;  It)  t«o  tlttn  Habo^Mmton,  each  of 
l.iioukw.  eaptcttjr,  irith  eandenmir  plant,  de.,  at  an  eetiiBBttd  roit  of 

£46.000 

The  OOKllnitU  i-    •ith  tli<'  '.irw  I.I  iiliUinili;;  llie  Iiillii  t  .n':':tii.it'(Mi 

to  type  o(  engine  to  adopt,  eaptviitil;  ri  viinls  t»i>»i«liMice  ot  vibntiun 
ntliMinoe)  tOKgr^ted  that  lliey  be  authori  t<l  to  visit  three  of  the  piincipal 
Citations  in  the  counti}' where  stF«ni  tuibu  »:i.niiirntors  bare  beeu  in  use 
lur  fome  time,  thiid  class  tail  (are  being  alliiwed,  with  exikinMa  not 
exceedinR  I6t.  per  da.v  p»'r  head. 

Mr,  niiniu.  moved  tlie  adoptin-i  nf  (lie  rpji  il,  in<{  cnlil  Ihst  a«  (he 
pun er  companies  were  now  so  ael  vc  it  wn^;  ri  i>:  uy  m  cTii.r  to  Tiifc-t 
Ihia  formidable  competition,  that  munieipalities  febould  have  the  mot 
nodem  machinery.  With  turbine  plant  they  coold  double  their  output 
Wttboot  JutvinK  to  tpvnd  one  ucnny  on  land  o'r  boih]liif|i«.  At  pn  wnt  tbeir 
phtnl  bad  a  capacity  o(  3,01IOkw.,  which,  roughly  qiruicin^^  had  coet  £HG 
per  kUowntt  It  was  now  prcposed  to  double  the  oiiiput  nt  :i  cost  (or  the 
addilionRi  ptauf  uf  CI  '  v<>r  k«'.  Tluil  uould  not  only  in  iki;'  a  ^'nnri  pioril 
but  WOLlM  hIl-;)  tfl;ii  ■.    liii:  l.'U  l.'if  lillli'  when  electricity  mn;'id  lif  li.-iii4;Ht 

witbin  the  reacli  o(  every  ralepay<  r.  The  tbrae  pUceo  Mlncled  to  vl«it  would 
bo  lOMlMr  ctaom  Iimi  Manihimiir.  Mo—iaBa,  Bhagaid,  Jttnteud  a 
•eufla  ot  other  town*.  There  were  no  atatlona  in  or  near  laMMwn  where 
(nrhineshad  been  runnini;  (or  a  suffieienlly  long  time  (or  an  initpeetion 
of  them  to  be  a(  value. 

After  a  loni!f  dtxi'iitMon,  during  whivli  it  was  slated  that  ihoro  was  a 
pront  of  £:i  0(K)  oil  tiici  undertaking  la«t  year,  the  repjrt  was  adopted. 

South  Bask  (7orka.)— A  sipi-einl  nu-tiUng  «f  tin-  Coonoil  wil] 
shortly  be  iield  to  conMdpr  propoMils  of  the  i'iirgi>  Klwt  Iron  Co. 
for  f  br-  =np«>l  v  of  the  electricity  for  [^blic  Mxi  phvtttv  lighting  in  the 

lIl^lMrl. 

Stafford. —Till'  Ciis  mill  Kl.itiicil.v  iiimiiiittir  rei-fiitly  iyi<ihi. 
nil  iided  the  Coiini'il  to  ^'I'liiil  nil  iiirit  iLSr  nf  .nii'iii  \  to  till'  •  Irclrica) 
1  n^^im  i  r  iMr.  U.  I".  Mcu.li,  Uiit,  in  vir\t  of  tin  luck  of  eiii|ilo.Miient 
ill  tin  li>\tii,  .Mr.  M<':i<ki  liiis  « itliilr7i\vii  fur  si\  iiioiiIIik  liis  itp)ilieii- 
li>>ii  for  >in  iiKn-iiJ.1-  I'f  >iilai  V,  to  » li'i  li  he  eMM..iil»i«  he  i*  (uirly 
entitled. 

Stepney  'LoadOS).  -<  >n  \Vedno>idiu  the  Conncil  revrriied  il.i 
previous  decision  to  use  .Ntrnnt  Iniiipn  for  Iij;hting  u  p«"irti<)n  of 
\Vliit4*  Itorse-ktri  et.  A  portion  of  the  street  in  already  lijfhl>Hl  by 
itrc  lauipH,  and  it  hita  now  been  decided  to  Itnvc  a  nnifonn  ny  Kiem  of 
liBlitiiitf.  .\  lieeiiee  w  be  nlttainetl  from  the  Crown  at  i"t.  Itln.  per 
1  I  ih'.in  fi  r  ilir  iiiiMi  It  laid  vvilliiii  the  preeinclitof  the  Tower  of  London 

ThonUthjr  oil'Teet.— .\  coiumittee  liao  been  appointed  to  coiiaider 
mn  oibr  bjr  the  ClavolMid  k  l>ariMiD  County  Electric  I'over  Co.  to 
take  « trtnrfcr  of  tba  ConiNil'a  deeliie  ligiiting  order,  1909L 

TelUM  oa  TlMnrafff.— Celluloid  coontera  representing  home 
coin  vnlne*  will  Khortly  be  isaued  for  nne  in  payment  nf  fareK  on 
London  County  ('uiiin  u'f  tr.iiiiway*. 

Toiqnaj.-^l  iic  i»lj^>uriied  iminiry  into  the  nppiiontion  of  the 
Cciineil  for  pvnniSKion  to  Uirrou'  XVi.'UKt  for  ths  aWCtkm  d(  new 
electricity  works  wna  held  l;i»l  week. 

The  inspector  Mr.  li.  Itoaa  Hooper,  C  K.',  atated  that  from  tlif 
iletmled  information  now  .iiipplied  it  »a.><  clear  that  tlionnondK  of  pu.iri  l 
wculd  practically  have  'r-  ^!■  |iliti'io-:l  n  loeii  uriiii;;rit,  in  ^i.ipci  m  ihn;_'  the 
existing  station  and  '.hr  .  spiiu'  onUny  on  hmilHin^,  ami  to  a  ciTiain 
extent,  on  the  plant,  lie  had  §een  the  [ilant.  and  a5c.>niuiied  what  it 
wa.ii  propo&ed  to  do.  The  electrical  en^'ineer  (Mr.  1\  Storey}  wa«  making 
the  moat  of  vhnt  he  hail,  and  the  <|ue»tii>ii  rentaintd  Uiat  thetc  would 
probably  be  between  £H,000  and  i:f),tKM)  to  be  deducted  from  the  precent 
apidication  and  traniifened  to  revenue  acL':>nnt. 

The  town  elerk  I'Nfr,  1"  S  \U\\  said  it  was  impoasible  that  ff*.nfJO 
could  be  ci..tr^;t  J  nj.;,iiii.-it  rcvtiiiui-.  iispeclally  afc'altut  oneyear'^  n.-vcnue. 
The  ijucistiun  wax  whether  it  would  not  iovolve  tlie  opening  of  a  suspense 
•aaoont  (or  a  (aw  Man.  Ha  nagaiilBd,  aeeing  that  the  mooeas  ol  the 
•leotriG  lightine  WMartnltiag  had  MMi  demoni^ated  by  the  mer  ol  the 
pfNMt  aita  lot  the  ionnliiig  itatioii.  that  lha  NBOOBt  of  thaloaaa  aoB- 
tTtohid  ikr  that  fvivtaa  A«iiid  NnaiD  (•  ha  daali  «!|h  Mnov.  tfn* 


principal  and  latemt  stumld  go  on  aa  thou^th  no  alteration  bad  uken 
place,  and  that  the  CotitoHtUon  tbootd  al.^o  iiay  the  principal  and 
intere>st  on  the  fixed  cliargen  jieceasary  tor  the  now  loan.  If  ndOitrot 
these  two  propoaaU  oould  be  adopted,  there  would  remain  another  mg- 
g««;ti!iii,  lliiil  thry  shiinid  -.1  on  uitli  the  works,  and  in  the  tneanlimc 
»ti'::  :  lihoulii  In  lulii'.".  m.'.h  a  vki-.v  t,.  iililaininf;  a  provialooal  oidtfr  (or  the 
amendment  of  the  Torijuay  electne  lighting  order,  IH'.U,  itnd  to 
get  etlraordioary  borrowing  powers  with  Wtg/ai  10  ft  piobftble  deficit. 
The  demand  on  the  pre!i:nt  generating  stattm  bad  oatgrown  the  supply, 
aed  it  wax  absolutely  i>oce>««ry  (or  a  new  station  to  be  provided,  apart 
from  the  'luestion  of  supplying  current  (or  the  tramways.  The  Corpora, 
lion  had  :\  »  nditi  t  '.i.'.h  thi  Halter  Blaotrio  Traetton  Co.,  to  supjftly  else> 
tricener^.'!  iin.i  ^nuie-r  that  armngamant  fha  OaqMiathn  thongU  they 
had  obtained  a  good  enittoiuer. 

BMdMHa ot tba dnaMial foaUiaiiot tiMWderiaking  vu*  also  given  by 
Mr.  Bex  and  by  the  ohalratan  of  the  Blaetrle  Light-og  eommitiw  ^Mr. 
Taylor  .  Technical  dttails  of  the  generating  plant  at  the  new  station 
were  supplied  by  Mr.  1'.  Storey. 

fnda  Vaiou  and  Electricity  Supply  Works,  -a  deputation 

(rom  ttw  Anwlfiamated  Society  ofKngineers  recently  caiuplaine<i  of 

the  noi;-e:n|)lriM»ien(  nf  lirm.-i  fiitf  i-ngini  tithm  :i*  I'lyiLiisuth  olec- 
tricity  vi.i  l.^. 

The  report  of  the  Klectnctty  and  Street  Ligliting  connni  t«e  nabmilted 
at  last  week's  Council  meeting  included  a  miuutc  which  recommended 
that  the  wiclety  lie  informed  that  the  existing  arrangements  were  csn- 
ditcive  to  the  eflieient  working  ot  the  undertaking,  and  the  committee  saw 
no  reason  to  interfere  therewith,  but  if  in  future  the  asMoiallon  drsinid' 
to  make  any  specific  complaint,  the  committee  would  give  it  eonsidoratioB. 

The  report  was  adopted. 

WMthonghtOB  (LaaCJ.I— The  District  Council  lia»  signed  an 
agri'i'iiieiit  with  the  Lancnshirc  tlloctric  Tower  Co.  lor  the  supply 
of  etoctrir  energy  in  bulk  (or  all  piirpoaea.  It  is  (  xp.^  t!- !  that  supply 
will  be  av  ikilitbhi  in  iibout  four  months,  and  tii.i:  n  iimiiiderable 
deiDiind  will  ftrine  for  energy  for  power  in  thin  iiupm  tu-nt  lualniiiiing 
niid  niaiuifuetiiring  district. 

Willeadeo.  The  Council  hay  r>':'<'ived  »niiotion  to  borrow 
W,HOI  to  meet  excess  expenditure  0:1  ll  i'  1 'o  .-tricity  undortoking 
itiid  il.'i.lAK)  for  uxtcDsiQas  of  mains,  f  he  tutitl  uniount  now  sauc- 
lioncd  is  £137,441,  and  tha  Coonett  haa  barmwed  fl'^i.tiOa  On 
Tuesday  it  waa  reaol^-cd  to  borrow  the  balance  (£ai,H41)  from  tha 
I'aion  .^aenrincc  Society  at  £8.  17b.  6A.  per  cent. 

WotkkmiM  Lighting.— iUbton-nnder.Lj'ne  Qoardiana  Imtc 
decided  to  obtJtin  a  report  Itoin  an  electrioal  eajjinwr  m  to  tin 
atlvimtbility  of  putting  down  independent  generating  ptaot  at  their 
worliiiionw. 

Ileilwellty  Guiinlinns  ure  putting  down  eli-rtric  lighting  plant  at 
the  workhiiliiie,  niid  an  ndvertiseiiieiit  invitiflg  leildera  apjaaw  in 
aiiollier  cidutnn. 

DlDnetP,  ftc— Nottiiigliani  Corpprntioii  tramwMr«iiqilftyoa>.  who 

iiuinlH  r  about  t.'tU.  .ire  entertained  aniiuiilly  in  tttrta  aoctiona,  and 

the  tiriit  t'lithcrin?  took  pluee  on  Tfip«iliiv. 

Ml  .  J  Alilwntlli  K'i  ri'  rul  ni.viini'iT  of  tliii  tniiii-.v.iv-  prpMili-il.  iiiiil  ll>o*e 
prcpcnt  itK'luilwl  the  Mayor  (Aid.  J.  Bright),  Councillor  J.  Hoiifton, 
SleiKB,  A.  finwn  (eity  nginaie),  H.  TUEot  (alaettieal  engiBaar},  and 
otheta. 

The  Mavou  CMngratnlated  the  driver*  on  the  absence  of  ai-jidents,  and 
said  Ihi-re  wits  no  city  of  the  same  size  in  the  kingdom  where  accidentu 
had  hi'pn  sn  fn-  Whon  the  tr.miway  im  li  it.il.nu'  'Vi'i'  -larted  the  com- 
mittee viioe  uiiii.-r  Oil  i;n|lI^^^ion  it  wai  n'ln^  to  be  n  i^at  hnancial 
snccf-is,  ani  tliui  tiiey  wer<'  going  to  have  piolil»  uitkiout  end.  Time, 
thi'  ^rcat  .'lobtiring  eiemeni,  however,  would  prove  that  altboa^  the 
hud  u  line  prope  rty,  and  the  nndertakuig  would  raasonahle  proBI*,  ft 
would  not  pay  exaggerated  profita. 

ilalf  of  the  Norwich  Kleetric  Tramways  Cfl.'s  empKiyee*  were 
entiTtaiiU'd  iit  ilinm-r  by  the  directors  on  W  .  dnesdiiy  evening.  The 
ehiiiriiiiiii  of  the  1  niiipitiiy  (Haron  K.  It.  d'llrlanger)  presided,  and 
siiid  the  IraniwayD  liud  carried  T.IMIl.fXK)  pi^opU-  during  tlio  paet 
year,  and  tlieri'        a  itiiigulur  tuiiiiunity  from  accident.i. 

Til"  aiiiiun!  1  I  ill!  gallieriiig  of  the  eiiiployies  of  Olii-jo.nv  Cor. 
poriitiiin  triini'  r  -  ii  )i»trtiiient  look  place  on  Kridiiy  la-i  :  — 

The  Lord  Provost  (Sir  John  Cre  I'limioiie,  Hart.)  refcrtfd  to  the 
severance  of  ex-liailie  Futon's  long  cDonectiun  with  the  department  and 
to  the  excellent  work  he  acuooiplixlkcd  as  convener  of  the  Tramwjyii  com  - 
ntiliae.  Alter  expresning  Ngrat  at  the  dapansre  of  Mr.  John  Young  toe 
he  gave  some  mtmitlng  datafls  rrgalding  the  working  ol  the 
tramway  system.  They  were  now  oneratiiig  Ti':  ml^^  of  roa  l  U  was 
I  timated  that  thi-  year  there  would  be  no  Incri  i.se  ■  t  al  ont  £  UMlOrt 
in  the  rcvenoe.  The  nijnl  weekly  income  hnd  been  iijn-li<d  last 
week,  when  tki  drawings  amounted  to  over  i'17.000.  The  stall  num- 
bered 4,0J0,  of  whom  3,200  were  inembeiH  ol  the  Friendly  Society. 
The  Corpontiea  were  apflyiag  Cor  power  to  make  (urtber  extensions, 
which  woaU  add  20  mllei  to  the  •yttem.  In  the  workihops  they  were 
patting  top  covervi  on  100  ears,  and  they  were  building  lOO  additional 
cars.  The  superannuation  fund  '«v  iq  rro'.v.rg  steadily,  (he  invested 
(undft  now  amounting  to  i^l^.ilOO.  The  present  annual  car  mileage  was 
16,900,000.  and  the  nomber  o(  passengers  carried  was  -iOO.ono.OOO.  The 
estinialed  rerenne  tor  this  year  was  £7-^0.000.  The  weekly  wages  bill 
waa  £5,400. 

Bleetio  Hamosie  Sodaty.— .\  amoking  conceH  will  be  Riven 
thia  (Friday)  evening,  at  H  p.m.,  in  tha  Ring'a  Hall  «f  the  Holbgm 
RMtannmt,  l4mdon,  W.C. 
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■meklOC  Gaacart— The  BtAff  of  the  St.  Helena  Cable  Co.  huve 
inAUj^rAt«^  a  t)ori<!H  of  annual  '*  Sinokeni,'' and  the  fint  of  these  wa^ 
held  on  tha  Ifltb  inst.,  wUf.n  VJH)  meuiberii  pui'ticipated  in  tlie  evriiinK 
fiBvel.  All  tkseriiitribntnrH  to  thf  prngnumui',  l>oth  instninipntal  and 
vocal,  werp  incmU'iH  of  tlir-  staff.  Mr.  Kon\on,  who  \\a»  to  l)n\  e 
prffsidf-cl.  Wft-s.  thningh  iniUs[Xjf»itiiin.  nnitlilp  to  Iw  piY-«i'nl.  If  thp 
rf^snlt  of  tli(^  Kiiiokci'  in  nin  w<iv  nppi'oni  hi'il  the  liilaritv  (.'laptiirall.v 
ilepiolf-il  in  tlit>  M^rv  orijpr;i>l  nr  . lion  laril  (MipuroJ  Uy  tlic  coin- 
uiiitM  and  executeil  in  thv  (-i>nipiui.v'«  druuiiiK  ullivv,  Uieii  (here 
wat  «oiiuiiiiliau  Wmninigtoii  mjr  Im(  Fridoy  cvaoiug. 


TRADE  WOTBS  AND  NOnCE& 

TENDERS  INVITED. 

IIVk/  Hum  Horou>;h  Cuunril  iiivit«'  tcndiT*  for  the  mpfity  o( 
eitgiue  rooiu  atores,  cable,  intcgrtttlu^  unitiueiera,  donUa-pou  hflUM 
cutmt  1i03M%  tauufimiMra,  innuideMent  lamp*  Biid  toA  Panm  «l 
ttadu  Kft«r  Mtli  inak.  of  Iwroiigh  abwtrieal  «iiguia«r  (Mr«  W«  J. 
Bnlleek),  Cmtna  ElMtrid^  Station.  Taolnr  atMett  Cmning  Towa. 
tmim  to  tin  town  dsifc  (Mr.  VnA.  E.  Hiileary)  b;  4  p.iii,  Feb.  9. 
8«o  alao  admtiaoinent. 

The  Onardiana  of  BedateUty  UnioB  invite  tendeca  for  a  eomplete 
electric  lighCini;  in<it«llation  (ateaiD  d^nanioti,  bof^otor.  Kji'.inrv. 
!i\vitchboiird  and  motor*),  alaoeabhw  and  wiring  m  Ihcir  worklmnsf, 
Trpd>  (;ar.  TirmM  ilcxirinc  to  -oibnut  ndi  r-i  sli<inld  apply  b.v  'i5th 
inaj.  to  thi»  conKnUiiif;fnf<in<<  T'lMi-iMrx.  II.  iK.  ri  l..-\\is\  Pmehert, 
I'rudr  iilial  bmldint,'',  Canlitf.    ScckIko  jin  ii.lvt  rlisriiutit. 

Sliirhi^'i  !  TniinwHVH  ronnnilli  o  invite  It  inl<TK  for  tin.  oMTlicad 
niuipnn  III  of  about  four  niilt.-.i  of  electric  Inmnvay,  aiut  t'  n  ' n 
cpp*!  r  uM  Midi.  I >ra\viii<,'!t  iiiav  bo  sct'ii  ami  s|>4-ci)irm imh  a  . 
obtained  froru  the  buronsb  electrical  (.nyinc  r  (Mr.  A.  . I.  H.  (  HrUri. 
Mill'^ate,  Stockport.  Tenders  (addnssrd  to  tin  <  Mims.in  iif  iKc 
connnittoc)  to  the  town  cli  rk  n  otlice,  Stockpoil,  lt.«  n.ioii  I'cb.  II, 
Xei'  also  an  Lnh .  rli.i>;inent. 

iilorleiiiirt  and  Electricity  committee  invite  tentlern,  by  Fib. 
1,  for  10  complete,  feeder  pillar  boxeB  with  ba!!.OK, 

Stockport  Corporation  also  require  londertt  by  noon,  I'l'b.  ti,  for 
tha  iumily  of  ten  donUodecfc  tntiucan.  l*afyiealara  fram  tho 
boHMiKli  surreyor. 

StovkpaH  Corporation  furllicr  re<|uiic  tenden  by  noon,  SOtb  IjieL, 
for  eopply  of  Welah  and  Hcolch  granito  actia  for  lliair  trmnnny 
rouUio.    ForuKi  of  lender,  Ac,  fcooi  the  Inrougli  anrveyor. 

Critmbij  Corpori^on  inTito  tender*  for  moton  (from  n.p.  to 
10B.r.)wUh  starters  (two  year.'i' eontrnci) ;  water- puri()'ing  plant 
for  aepuating  oil  from  condensic-d  water  ;  and  12  months'  sttpplrof 
oil,  stores,  arc  laniT*  nirhonH  and  !»Iobu<,  ini'iuidoscciil  and  N'pm.st 
laiiipB,  tools,  ruM'M-  »;i>(i.l*  and  ciililes,  .Vc,  Tenders  to  Mr.  W.  .\. 
Vignoles,  Klectruity  Works,  Oriuisby,  for  motors  and  purilier  by 
Jan.  23,  and  for  atort^s  by  Feb.  1. 

London  f'fsiirty  ro':nri(  n-.iuirci  tendorH  by  'JItliinst.  for  n  .  i.l 
work  and  ;.:;itf  In;, m^'  f.>r  lii  ir  conduit  syslein  of  NorthcMi  tniiii 
ways  in  ItosM»liffrv-ttveinie,  and  a  portion  of  the  authorised  irtnuway 
in  St.  .lohn  Strccl-road. 

HitniUm^tlli  I'rbftn  District  Council  insite  tenders  for  power  and 
lightint;  circuits  and  fittings  in  generatinj;  station,  pip<-work,  fwd 
pumps,  economiser,  4c.,  and  electricity  niitvrs,  Tenilerx  lo  the 
Council  House,  IIand:i\w  ;th.  l»  I.  r.-  noon  lob,  2. 

(Irriil  Viirnnnith  Corporaliiin  invito  tendori*  for  supply  and 
delivery  of  tmmcara,  complete  with  motors,  controllers,  trolleys, 
*c.,  steel  pales,  trolley  wirf'x,  inxwlators,  feeder  and  seetion  pillar*, 
&c.    'renders  to  the  Town  Hall,  tlreat  Yarmouth,  hy  u  n  1  .  J, 

Itj'ord  Cotuuiil  Uivite  tululers  for  cxleniiionsUi  siwitcii board  t^aiiery 
rad  a(Ml  gtngnaiy  fliaim  ongine  room  to  boilor  hoiue.  Tcnden  by 
noonlUtb  inal. 

Southend  Corporation  Invite  teodera  until  Feb.  10  far  ertenaioD 

of  W»ilt>r  lioiM«. 

K'njhlfij  Corporation  invite  tenders  (nulil  .lull.  30t  f,.r  tranicars. 

Teiiiler.<  are  invited  by  the  Sitriirijiiiii  State  Itailway  Depart- 
ment, Christiania,  for  the  supply  of  [;alvi\iii«ed  iron  wire  4inni. 
diameter  (K,()t)OkK.)  and  ;inim.  diameter  I '..iilXikf,'.*  ;  also  for  t,(jr»0 
insulnlors,  .11 10  carbon  platei  lor  l.icl.iii.-lji-  eUuieiits  and  t.lUKJkg. 
of  sal  ammoniac  for  I.ec  lanchi  elements.  Tenders  have  to  be  in  by 
3  p.m.  Feb.  3  to  the  inauiurerii.  Stitsbanerne,  Christiania.  It  i.^  to 
b«<  ob-erveil  that  there  is  a  prelVreuec  of  from  Ul  lo  15  per  cent,  to 
Jsorwe^,'iiin  tenderers. 

Tlio  Town  Comieil  of  f'i,ih'  il'ortn^'d)  notify  a  compel itiort, 
irbieb  will  oloae  on  March  li,  at  a  p.iu.,  for  a  coaeession  for  tlie 
oielnrive  riglit  of  working  tramways  in  the  town,  on  tlie  tonus  of 
'M'.uiditiiins'  »ppr»v(.d  bytbeCouncii.  Conditions  of  the  competition 
cun  be  obtaiiK^  at  the  t'o(tug«u»o  ConanUte,  6,  Ijottth-street.  Fins- 
bar}-,  London.  KC. 


The  rnis.tian  iilatv  Itailway  authorities,  <'i<lorjn';  invite  tciileni 
until  HIM  inst.  for  126,600  porcelain  insulators,  04  tons  of  brouzo 
wire,  44U  too*  of  ^vanised  mm  wire,  Ac.  Tenders  to  Die  Konig* 
licbe  Riaonbabn  Dfawction,  CokgnB. 

TENDERS  BEOEIVED  AND  AOOEPTED. 

Fulham  Council  have  received  the  followin;;;  tenders  for  supply  of 
u  I,lX)Okw.  alternator: — 

Ooi.  Klivtri.- C».  f  ••  •  '/'f  -  ^  £6,718  T>irV;   Kirr  ,V  Co   ?,CI9l) 

Hni',-1  (■■:   'niLin.i'Dn  Htiu-!.iii  C:  T-fiO."? 

Wkei'd,  hi>a  A  M^im  ,. .,    'i.iAi  lixUin^ltQunl  I:.leciric  Co.  ,.  ti.'Mi 

Electrical  Co   7,S$r>  John  Fowb  r  ,V  Co.  .. ......  CAM 

Britith  WetUnghoiisc  Co..    7,m  liruce  Tevblci  ,V  Oo.    6.9W 

Uritiah  Westinghouse    Co,  M*ll)*r  A  VUW    I'>,9I0 

altematiTe)   7.357  i3itn;eii-.  lUothers  A- Co  , , . .  0,894 

Klectrio  CoDitruetioo  Co.  ■ .    7,1S5  Wittiug,  Eborall  it  Co   0,>«9I 

A  clituM  was  inMrted  in  the  speeificalion  stating  that  the  Council 
would  not  consider  any  tcadsr  for  malGrial  or  work  oi  (oreiKa  manotati- 
to^,  gc  aada  atomid  and  ia<«rtettd  in  tbij  aonntiy,  onlaiB  wltb  tba 
emwaiv^  potmlnton. 

IfoMN.  Itountntai  k  Oibooii,  EUoa  Fild  Worfca,  Bury,  f^n«*.« 
hnve  soeiiMd  tha  eoatrMt  flnm  Erllb  Diatriet  Council  fibrougb  the 
nritish  WealiBRhduM  Co.)  for  14  of  iheir  H.0.81  E.M.  eleetrio 
motor  imAm  far  tha  OonndlV  tramways,  and  for  one  aweeping  and 
w  aterint;  ear  monntad  nnon  a  U.Q,  21  £,M.  tramway  trttdi,  to  b« 
built  to  the  gp<H!ifieatioaoftlieconaaltingen||ina«ra,lfeiBn.Hnwta5iM 

Erith  I'iHtiirt  I  .  i;,^  il  h.ave  accepted  the  tender  of  the  Hriti>.li 
WeslinKhonse  Co.  f.>r  14  I'.rii^b  c.tr  Uidie.^  (Momilaiu  \  t(ili>on 
trucks  and  l(.\V.  e.|inpm»  iii^t  at  I'T.'.'H-'i.  Ills  ,  and  aKo  for  aeNcn 
r.rii.-ih  top  deck  eoVi-r>  at  i'-Viti.  I.'ia.  The  same  company  have 
received  an  order  for  mat;neiie  track  slipfH-r  briikes  at  4700and  for 
triu'K  sweeping  and  watering  car  at  l'62i>.  lOx. 

I  Vrth  Corporation  havo  accepted  the  tendn  mI  tli.  I'l  iiish  Klectric 
I'liim  Co,  for  a  ."lOiikw.  comi'  vin  l  irnction  geiieriiloi*.  w  ith  engine 
for  s^.iin  ,  llir'  coiubiiiod  >•'■'  1  u  nil  nverbiad  capai'ity  of  OOOkw.  ; 
and  liio  t«udor  of  Cowans  l.iuuled  lor  triU'tion  swilcbboai'd.  Alto- 
gether 44  tenders  were  received,  and  the  amount  ol  the  Moepted 

tenders  is  about  i.'4,(XI0. 

The  contract  for  tli«  supply  of  cloelric  tramcars  to  Leilb  Corpo- 
rutiim  has  been  divided  bulwMiii  the  Brush  Co.  and  Ui«  Itntlsli 
Tbaaiaon.Iloiiataa  Co.  Tho  amoant  of  the  fomiar  oonpany'a 
tender  far  the  whole  oftbo  emwaa  JilifiM  and  that  of  tlio  Inttar 
£lHJvn,  Ua.  After  diaenauon  tfaa  oaotnet  waa  divided  between 
the  two  eompaniee. 

Norwich  Cor]K>ruiinn  have  .icccpted  tiie  tender  of  C  A.  PWlOBe 
&  Co.  for  a  l.lKlOkw.  steam  tnrbme  isenerator  at  £0.400, 

Iturxlem  Council  have  accepted  the  tender  of  Habcock  Si  \Vilco\ 
fur  l>oilers  at  ll.l^iT  an,!  iliat  of  the  Klectrical  Tower  Sturag"'  Co. 
for  .storage  balleiy  at  I'THO.  I-'ik. 

Hurtuoudsey  (lAUidou)  Cuunuil  htivv  accepted  the  followitiij 
tendait  i— Gtane.  Fraukltii,  Uirehgreva  eod,  Wa.  M.  per  ton ;  Hay- 
ward  Bros.  A  Eckstein,  ahutlort  K»  bolter  hen*«,  jCM.  a*. ;  Swreet 
l!ros.,  wiring  clock  tower,  liollii  r'lithe  T  nvn  Hall,  ftt.  ■>». 

Soiithwark  ifiondonl  Council  have  placed  an  ordor  witll  ISntish 
Insulated  »i  lli  lsby  Cable*  (Litd.)  for  44iOyda.  of  loW'tanaioo  triple 

concentric  cable  at  i.'i>f},  5s. 

City  of  I.oii  i  1^1  I . unrdiails  liaNe  accepted  the  tender  of  May  ,t 
Caldur  lo  inaiiiUuii  tlie  telephone  insbtllntioii  ul  the  ollices  in  Bar- 
tholomew-close. 

AValkr  Sfotl  (Ltd  )  have  secured  the  coiitraet  for  the  rails  of  tlio 
Stockport  Corporation  tramways,  and  the  nil  joint*  are  to  bo 

supplied  by  the  Cooper  Patent  Anchor  .loint  Co. 

Swinton  and  roiidlebury  Council  have  accepted  the  tender  of 
r>avi-nport.  Sparrow  k  Co.  for  putting  the  Council  oliices  and  the 
liii-.|  itiil  iiitu  ti';..']iiiiiiur  ciiiiijimu.';!;:'-!!!. 

U/ihfiix  Council  have  accepted  the  tender  of  J.  Sunderland  i  Co. 
1. 11  ,  li  .  Irical  work  at  i'114.  lOn. 

\Vhiteh«Vi-n  Council  have  placwl  an  onler  with  .f.  Kllwo.xl  for 
distilling  apparatus  for  the  batterv  nl  the  electricity  wurk<, 

KiMt  Hum  Town  Council  have  accepted  the  tender  of  A.  Crllcn- 
kamp  &  Co.  for  chemical  apparatus  for  the  new  technical  .  K.  ;■■ 
and  .ieeomlary  day  scliwd  ul  X'Mi\.  "ix.  h\.  F.  K.  Becker  &  Cu.  also 
tendered  at  i.WW.  liSt,.  lOd.,  .).  J.  ..tiil^.  a  S  c  -i  at  1:177,  lisird  A 
Tatlock  iLondnni  at  t40.*),  12s.  ttil..  uiul  J.i v, n-M-r,  Smith  A  Co.  at 
X't-'iit.  l.'ls.  <td.  The  contract  fur  physical  apparatus  was  lit  tO 
F,  y.  Keeker  ,V  Co,  at  14'il.  178.  dd,  J.  ■].  Uriaiil  A  %>on*  teOdMOi 
at  .1  m.  i>s.,  an.l  Baird  4k  Tatlock  at  .£465.  IGe.  Sd.  The  oontmet 
for  phoi-jgraphic  u])pamtu*  w«a  ewwded  to  PeriMOi  Son  4  Co.  at 
I  is.  tts.  4(1.,  and  that  for  carpentry,  tools,  Ac,  to  Ffeil  A  Co.  «t 
X249.  flu.  Sd. 

Electric  l.t^titai«m  fvwtrCtutiiett.— .\mong  the  contracts 

reeentlv  placed  mOt  Meaais.  Foolo  A  Milne,  <MS.  Victoria  .street, 
K.W..  iwe  the  following I'embfofce  Dockyard,  Motley  Hoapital, 
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King  Edward  VII's  Sanatorinin,  and  for  the  eroction  and  complete 
eqtiipmcDt  of  electricity  worku  at  Satfroti  'Wftldoii  and  Ni'W<iiiay. 

BU8INESB  NOTIOEB- 

The  Union  Electric  Co.,  l.M,  Queen  Victoria-street,  I/ondou,  E.C., 
annuiince  that  from  .Ian.  2  they  have  taken  over  th©  electrical 
department  of  Moul  A  Co.,  7B  B,  York-atrcet,  Westminoter.  This 
includes  Hartmann  &  Hraun  mnasurini;  instnmionts,  autonintic  and 
hand  switehen,  cut-ouiH,  lightning  arrexlers.  tVc.  Mr.  II.  E.  .Moul 
has  joined  the  itlittTof  the  cuiupaiiy  as  its  toclmicai  luanaxer. 

Meaiini.  H.  .Sherman,  K.  H.  Koxcrit  and  D.  H  Muston,  electrical 
enRinwm,  Ac,  Ifl  and  17,  Itevonshire  square,  London,  E.C.,  have 
dissolvetl  partnernhip. 

MesBrs.  \V.  11.  K.  Saiindem  and  VT.  E.  O.  Williaius  (tradiuf;  a« 
.T.  H.  Naunders  A  Co.)  electric  engineeni,  Tal/ncr  etroet,  London, 
S.W.,  andt.'ardifT,  hnvi-  diiisolved  partnership.  Mr.  Saunders  will  pav 
debti)  relutinu  to  the  leloRrnph,  telephone  andRcneral  eleetric  busi- 
nesN,  and  will  continue  business  with  new  partners,  .T.  II.  I'.  Iterthon 
and  ij.  O.  Leech  las  J.  B.  Saundeni  &  Co.)  at  I'almer-street,  I.«ndon, 
S,W.,  and  .laiues-street,  CardifT,  while  Mr.  Williams  will  pay  debts 
of  the  electric  lixht  and  electrical  en^ncerin);  part  of  the  onsiineBs, 
and  will  trade  as  W.  E.  (>.  Williams  &  Co.  at  Wetit  Uutc  street.CardilT. 

The  Canadian  (iovemment  has  opened  a  London  city  otfice 
at  T.t,  ISaainKholi  street.  E.C.,  where  Canadian  books  of  reference 
will  bo  nvailablr,  and  where  it  i»  pritpowHl  in  due  course  to  display 
some  of  the  leading  Canadian  productH  and  resources. 

BA1TKBUPT0IB8,  UQ0IDATI0N8,  A». 

The  public  examination  of  H.  Coles,  elertricil  enftineer.  10,  York' 
street,  Swansea,  will  take  place  on  Fob.  hi  at  Hankriiptcy  buildings, 
l/ondon,  W.C. 

.\  first  and  linni  dividend  of  Is.  .'>id.  will  hv  payiible  on  '2Tlh  inst.  at 
24,  Kailwiiy-approneh,  liondon  ItridKe,  in  the  failure  of  W.  Wenham, 
electrical  entrineer,  3,  Century-building;!!.  Croydon. 

A  rtrxt  dividend  of  H*.  will  be  payable  on  :iOth  inst.  at  4,  Castle- 
place,  Nottingham,  in  the  bankruptcy  of  A.  Smith,  lately  trading  aa 
the  Electric  Motor  Supply  Co.  at  Iloundsgatr,  Nottingham. 

.\  first  and  tinal  dividend  of  II )d.  is  piiynblc  at  22,  Turk-row, 
I.eed.s,  on  2ard  inst.,  in  the  failure  of  T.  .1.  .Murley,  formerly  fire- 
<Uarni  cimtroetor,  of  Leeds  and  llradford. 

An  application  for  the  discharge  of  Kubt.  FoMtur,  formerly  trading 
with  Walter  liaker  as  Hobt.  FiHtlur  A  Co.  at  Iturnlcy,  and  ns  the 
Kelson  Electrical  Engineering  Co.  at  Nelmiii,  will  be  heard  on  Feb.  16 
at  the  t  ourl  Houhp,  Iturnley.  The  discharge  of  WiUtcr  Baker  has 
been  •utpeiideil  for  two  years. 

Claims  against  the  Thames  Vallev  Launch  Co.  ( Lul.^  are  to  be  sent 
by  Feb.  I  *  to  Mr.  F-.F.  SalTery,  14,(  M  Jewry-chambers,  r.ondon,  E.C. 

Claims  agiiinsi  the  British  Columbia  Telephones  i  Ltd. i  must  bo  Ment 
by  Feb.  20  to  Mr.  M.  Brewer,  49,  t^ueeii  Victoria-Ktreet, London,  E.C. 


Bale  by  Tsndsr. — The  liquidator  of  the  Industrial  Storage  Bat- 
tery Synd.  (Lt<l-)  it  prepared  to  sell  by  tender  the  whole  of  the  asnets 
an^  undertaking  of  the  syndicate  in  one  lot.  The  property  conxiHl.t 
of  a  snbstantially  built  long. leasehold  factory  at  l!ea<ling,  specially 
deaigned  and  ailapted  for  the  manufacture  of  storage  battenes,  witli 
the  plant,  fixtures  and  fittings  and  the  goodwill  and  patent  rights 
for  Great  Britain  in  the  Elicson  storage  battery  ami  secret  processes 
connected  then-wiih.  An  advertiseuient  contains  further  infor- 
inaliuu,  and  full  luirtieularH  and  forms  offender  may  be  obtained  of 
Jfessrs.  .\*hur»t,  M<in-is,  Crisp  A  Co.,  17,  I'hrogmorton-avonue, 
London,  E.C.,  or  from  the  liquidator  (Mr.  \Vm.  W'.  Futcher,  C.A.). 
103.  Greshitm  House,  Old  Broad-street,  I>ondou,  E.C. 

FlUlt  for  Bale. — -V  number  of  electric  motors  arc  advertised  for 
sale  in  another  column :  also  four  electric  dnmi  hoists,  complete 
with  controllers,  .\pplicatiuns  tu  Messrs.  Mavoh  A  Haley,  Anicrio 
Wharf,  Townmead-road.  Fulham,  London,  S.W. 

Messrs.  Mottershead  A  Co.,  7,  Excbauge-street.  Manchester, 
ad\erti&e  fur  sale  an  E.C.C.  booster. 

Two  '>Skw.  steam  dynamos  and  a  horizontal  steam  engine  are 
sdverti.ted  for  sale,  .\pplications  to  the  manager,  Plaistow  Wharf, 
Victoria  I'ocks.  London.  E. 

Plut  Wastad.— Mr.  W.  Reynolds.  48.  Alcxandra-rd.,  Bedforti, 
wishes  to  hire  or  purchase  a  se^'ond-hand  or  new  dynamo,  giving 
4^>  to  GO  amps  at  'tM  volts :  also  two  aeries-wound  motors  aliout 
7A  u.l'.  each 

Premlaes  for  Sale,  Sic. — A  freehold  factory  is  to  bo  sold,  comply 
ing  with  L.C.C.  requirements, and  provided  with  up  tu-dute  iiuprovi> 
menta,  fireproof  construction,  electric  lift,  Ac,  space  about  15,70(Ht. 
The  floor  area  (five  storeysi)  is  about  fiH.OOOl't.  .super.  Tarticulars 
from  Messrs.  Lente,  auctioneers  ojid  surveyors,  10,  City-rood,  Fins, 
btiry,  London,  F..C.    See  also  odvertisiriuent. 

Messrs.  Douglits  Young  A  Co.,  51,  Coleman-strcet,  London,  E.C, 
advertise  for  -iile  (or  letting  on  lease)  a  foundry  and  worksh^ii, 
with  total  ground  area  of  about  6,800ft. 


A  ground  floor,  ana  2,700  super,  ft.,  equipped  with  eleetrie 
power,  and  snitable  for  general  engineering,  is  to  let.  Appliealiona 
to  Messrs.  Mai-shall  A  Co.,  Cnmphell  AVorks.  Stoke  Nowington, 
London.  N.    Sec  advertisement. 

Electrical  Bxhlbltloa— /'os'/wnrnirn/.— The  electrical  exhibi- 
tion whii-li  w.Ts  to  have  been  held  at  Islington  IliOndon)  Baths, 
Uornsey-road,  N..  in  February- March  next  has  been  pnbtpnned 
until  (Vt<ibcr  or  November.  The  l)orough  electrical  engineer  at 
Islington  I  Mr.  Albert  (iay)  will,  however,  be  glad  to  receive  appli- 
cations for  siMice  or  for  a<ivertis<-inenU  m  the  catalogue.  It  is  pro- 
pose<l  io  include  electric  lighting  and  power  nuichinery,  heating  and 
cooking  apiiaratus,  fittings,  launches,  fountains,  illuminationp, 
novelties  of  all  kinds,  Ac.  The  space  available  for  exhibitors  will 
be  alwut  4.000  sq.  ft.  A  rental  will  be  charged  for  space,  but  current 
will  !«•  supplied  free.  I'articulars  from  Mr.  Gay,  flO,  Eden-grove, 
Holloway,  N.    See  also  un  ailvertii«ement. 

Bimplez  Oondnita  and  Fittisf  a  —We  referred  biai  wt>ck  to  the 
issue  of  n  new  price  list  of  "  Simplex  "  conduits  and  fittings,  ami  ii 
companion  publication  is  ii  Conduit  Wiring  Handbook,  issued  by  the 
Simplex  Steel  Conduit  Co.  In  this  full  pjirticulars  iind  tables  relating 
to  wiring  *ork  on  the  "  Simplex  "  system  .ire  fully  set  out.  We 
may  refer  agniii  to  the  new  price  list  in  order  to  call  attention  to 
several  items  which  deserve  speciitl  note. 

Fig.  A  show4  the  "  Rlmplex  "  earthing  g'ip  made  for  all  sixes  of  con. 
doits  from  :in.  to  Sin.,  and  consistiog  ut  two  stout  metal  bands  screwed 
together  over  a  part  of  the  conduit  from  which  the  enamel  oovariog  haa 


"Smn.ix"  Prmaos. 


been  scraped  off.  In  this  vraj  a  very  enioient  eontact  is  obtained.  Fig.  U 
shows  a  standard  junction  box  witli  heavy  cover.  There  is  a  large  range 
of  si/.es  in  these  boxes,  which  are  used  in  conneoiion  with  distributing 
circuits,  tlie  main  inlets  for  larger  conduits  than  the  side  oulleti.  It  used 
in  conjunction  with  cradio  ioterlors  these  bnies  o0er  a  very  eonvonient 
method  of  connecting  up  circuits  and  for  testing  und  sabse<|ueDt  alteration 
if  required.  They  are  supplied  with  either  light  or  heavy  covers.  Fig.  C 
iliualratea  a  poroelain  watertight  titling  of  the  Hexible  type,  speeialW 
dcsigmd  for  outside  lighting  of  goodi  yards,  railway  stations.  Ac.  Fig.  f> 
is  a  sit'Way  flush  mounted  switch  (these  itwitcbes  can  be  mounted  either 
flush  or  sunk).  'I  he  insulating  cover  of  the  light  ea.st  boxes  can  be  readily 
removed  for  wiring  or  ins|icction  parpoACs. 

Catalognef,  JCC.  The  General  Electric  Co.  have  ready  u  new 
switchboard  list,  which  Itears  evidence  of  having  been  thoroughly 
overhauled,  and  every  etTort  has  been  made  to  include  within  the 
liO  odd  pages  of  which  it  consists  all  information  likely  to  be 
reqnired  on  the  subjoct-s  of  switchltonrd.'*,  traction  panels,  feejer 
pillars,  excitation  columns,  motor  oud  aocuiuulotor  boards  and 
switch  gear.  The  illiutrations  show  clearly  a  large  \'arietv  of  this 
apparatus,  including  some  large  switchboard  installationM  put  in  by 
the  company  for  a  variety  of  special  work.  This  particular  section 
of  iho  company's  full  catalogue  has  been  rendered  necessary  bv  the 
demand  for  panels  for  traction  and  lighting  systems  necessitating  a 
considerable  addition  to  this  department  of  the  company's  business. 
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The  Adiiil  Klectric  Co.,  o{  6,  Victoria-uvvnuo,  Ilishop8giito-ittr««  l 
Witliout,  Loliiioii,  EC,  hiiv.'  11  riitjJoKiio  nmt  prict  uf 

nutoiuatic  overloiwi  alarms.  1  nil  di-iaiU  of  tlio  (lexign  and  luc  i>( 
lluH  apparutU!!  ntv  given.  Thin  olariti  docs  nut  »U>p  the  motor 
when  the  overloatl  (or  which  it  i*  adju&teil  him  hevn  rea<'hi-d,  but 
merely  ifivpn  a  wurning  bv  ringing  a  bell,  so  thai  the  carlioitt  con 
venient  opportunity  may  i*  t4ikpn  to  relieve  llio  motor  of  its  ovt- r- 
loml.  The  interior  of  the  iiliinii  i*  ithown  in  the  aci-unipivii,>inv' 
iUu»tration.    It  is  placed  in  »erie«  with  IIik  luoiu  supply  lo  the 


SlartlHf 


uiutor,  iind  the  esocntial  pnrt  conniats  of  a  roil  thrunj^h  uhii-h  the 
drop  of  prfssuro  vurics  from  \  to  one  volt.  Tin-  iitomotit  the  drop 
of  pre!w«n»  through  the  coil  has  reached  the  loiter  (igure  lilue  to  Ihi/ 
uverluiutl  a  muall  current  passes  through  thf  i-oilii  It.  and  uttriicl» 
the  armiilure  of  (he  relay,  elows  a  local  circuit  through  the  {-mU  of 
the  electric  bell,  and  canscii  ii  to  ring.  The  instrniMunt  can  also  be 
employed  to  iudicaii'  overload  on  d.ymtinoii,  cxee&s  current  from 
■ceumulatorsandubnonual  increase  of  current  through  arc  lnnip«.Ae. 

A  neat  price  lii»t  of  switchen  ami  switohUiiinU,  fii«e».  cin'uit 
braakers,  Ac,  of  mandard  natterns  up  to  11. (MX)  volts  hiis  been 
iairaed  by  Mes»r».  Lionel  Itobinxuii  &  Co..  of  Kerry  Work*,  Thames 
Dilton,  Surrey,  and  eim  bi  obtained  by  llic  iriul.-  from  the  linn 
direct  or  from  their  I^ndon  oIliccB  and  rcpreac  ntutives,  .M<'s»r!i. 
Fnuupton  *  I'ainc,  '2tt.  Old  (^uevn-street,  \Ve»tmiii8tcr,  S.W.  Tlic 
illustmlioiii*  herewith   »'iow  an  nntoiiiatic  circuit  breaker  fitleil 


with  u  luuM'  ajin.  and  havmi;  litiiiiiiaird  cuiil.iit.  uiid  (MiUmi 
break.  The  arm  hui  an  arnniu'cmrnt  for  nial.inu  lln'  liiiiil  l.r.  ik 
with  earlioii.  iind  lliir  carlKHi  pli  iiH  urc  mruiigi  I  th.il  tin  .ii.' 
Ilii's  iiptvardo  and  dii]icr.-iert  il-.i  II  liarmlei.:.|\ .  The  ciii-Mit  i,  closed 
by  incaim  of  the  Ioo*b  ami,  miiking  it  iiiipMi<>ili|i>  lo  i-liwe  the 
circuit  uu  an  overload,  and  iloiiiy  nwiu  uilli  tli<  n<ti",HH\  fur  .i 
Hingle.|)ole  switch  in  the  eircuil. 

.»Hra.  blather  &  I'latt,  Sidford  Iron  Work...  Mttrichr.«tt-r.  liJi\e 
isiuicd  the  fifth  idition  of  llieir  pwkct  catalogm  .iii>l  t.ibli  In  thin 
catalogue  the  lint  of  inachiue-  Iiik  biou'^'lii  up  to  d.ilc  mid 
severiU  tyi.**  not  prcviuualy  iiicludtil  li.i\e  b««ii  mlleil.   Thti«  iu«) 


also  a  number  of  additional  tables  in  the  second  section  nf  the  caU' 
logue,  making  the  hat,  itrongly  l>ound  in  pocket  form,  a  most  nocfui 
pocket  companion. 

The  Kleetricol  Co.,  l'21-I'2.'i,  Charing  Cromt-rood.  London,  W.C., 
have  readv  seven  itlustntted  Hheets  of  polyphase  motors  and  geue- 
ralors  for^ielt  driving  and  for  Ixdt  driving  or  direct  coupling. 

The  latest  pulilicntions  nf  the  KIcctririU  Co.,  121  r2.'<,  <  baring; 
Cross  road,  London,  W'X.,  include  (1)  a  Nemsl  lamp  card,  <"2i  a 
price  list  of  section*  I>  aud  K  of  the  company's  muin  catalogue 
dealing  with  slow  spceil  continuous  current  dynamos  and  motorn. 
The  Nernst  lamp  card  claims  that  there  are  ■!,OUO.IMK)  of  these  lamps 
now  in  use. 

.\  further  list  of  Kinpiro  roller  bearings  has  been  issued  by  the 
Empire  Holler  Heimngs  Co.,  15,  Victoria  street,  Westminster,  S.W. 
A  list  uf  the  tramways  and  railways  which  are  using  these  bearings 
mcludes  a  large  number  of  electrical  lines. 

i.  S.  Fiiirfax  &  Co.,  Essex. street,  London,  W.C.,  have  iss-ied  a 
list  of  new^  types  of  reduction  gear,  under  the  title  of  *■  |)ir«cl 
l>riving  from  Iiigh-speed  Shafts  at  I>iw  Speeds."  The  list  is  itins 
trated,  and  some  useful  notes  on  the  subji>cl  of  direct  driving  are 
given. 

Single-pole  cirruit-brcakcrs  for  coiitinuons-ciirrpiit  cireiiil*  up  to 
'tM  volts  are  illustrated  and  desrribeil  in  n  circular  list  iSNUed  by 
Krncftt  1''.  Moy(Lt<l.),  Camden  Town,  Loudon,  N.W. 

The  I  Irtish  Company  have  btnuvd  a  nesl  pamphlet  illustrulmg 
Umsh  canopies  for  traiiicari. 

Exports  of  Eloctnc&l  Apparatiu  and  Matetial.— The  follow 
ing  h«t  gives  ulllcial  particulars  uf  the  exports  of  ISritisb  mouu- 
factured  electrical  apparatus  and  material  (including  telegraph  and 
telephone  wire  and  materials,  but  not  including  electrical  machinery, 
which  is  not  separately  specified)  from  Jan.  II  to  IT,  with  the  ports 
of  destination  : — 

^(H«*— Alexandria.  £1<.>N  (telegraph  material)  ,  Bcira,  £1S :  C«p« 
Town4£'i27(includiD):  111'^  (cIcKTai^h  material  j ;  Durban,  £936  (incluilini; 
£484  telegraph  material  i;  Mombasa,  SlWi  iiiolfldinR  £3.5  lelegrsph 
material  :  I'urtElizabcih,  £T.>.  .'<ri;<-N(iud— I3ueno«  Ayres,  £;<.Vi ;  Itotiaiio, 
£.'(,l.'i3.  AuHraUtia  Adelaide,  £DilH;  Melbourne,  £I-iH  ;  Perth,  £-jlH; 
Sydnoy,  £1.10  .  Wellington,  £'<87  <includlD||:  £<i<iO  telegraph  material) 
Heliiiiim — Ostcnd.  £5^.  /fri7i»/i  (r'mVinrt  I>omprara,  £7  I'anaila  Halifax, 
£IH  telegraph  material  :  Toronto,  £70.  Ceylon— Colombo,  £11.  i  hiua  — 
Cantuii.  i:lil.'>:  Shanghai.  £139.  <<rrtti<i>iy— Hamburg.  £1H  {telegraph 
material  J.  //«Uand— .Km»terdam,  £T.|.h.  Hang  K<in;t,t->X  \.  India  -  hota- 
I'Ojr,  £'JII  :  Calcutta,  £'JI.'i:  Madras.  £11).  -/a^n— Yokobama,  £37S. 
N»rtA  .lf/nH<iV,  £4.57.5  submarine  cable  /{u»m— 8t.  I'otersbarg. £3»0 
(telegraph  apparatus  .  .Skim— Uangkok,  £2,CI0.  .Vyiiim  -Oilbao.  £11. 
HtrmttStltlementt—VinxD^,  £'i2.  Singapore,  £IS.  ,<\ir«fe«-  -Stuokhctm, 
£11.  I  itilfil  siatti  Xi'W  York.  £-25.  HV»i  /af//<-. —Trinidad.  £1.1. 
/.iiuilMir,  £-it,ii60  (telegraph  t  able  Total  £4.1.151.  Against  £!>;,()6>  in 
I  urresponding  week  last  year  Jan.  13  to  l*.))- 


CITY  N0TB8. 


HEHOiUHDA  (-Ian.  19).— Dank  rate  :i  per  cent,  (since  April  '21.  I'.i04k. 
I'lieeot  silver  27',  ,1.  |>cr  oz  Consols  k-*) -8>«;  for  money.  Sh,\  —hh,-, 
fur  account ;  per  cent,  aniiuitio)  871— »7;.  Comfoln  I'ay  Hay,  Kelt.  1. 
Stocks  and  Shares  Continuation  Itays.  Jan.  '2.1  and  Feb.  7;  Ticket  |iay>, 

in.V>  and  l'"<  l>,  3  ;  I'ay  Days,  Jan.  27  and  Keb,  U  ;  Mining  Share  Carry- 

"r  Days,  Jan.  24  and  Feh.  *>. 


OENTRAL  LONDON  RAILWAY  CO.— The  general  m<-eting  will  It  htld 

l-eb.  8. 

:iTY  ft  SOUTH  LONDON  RAILWAY  CO  —The  direclors  have  •leclarvd 
lniJ<!nJ  on  the  ordinary  stuek  for  the  |>a>^t  half  year  at  the  late  of 
|M'i  lent  per  annum,  £1,.'<U<>  being  placed  to  roncn-al  fund  ami  £l.tl'.l 
rinl  forward.  L^l  year  the  dividi'nd  »a-->  at  the  rate  of  2  per  cent. 
I  annum,  the  same  amount  being  placed  to  renewal  fond  and  £7iri 
11  lied  forward. 

DIRECT  DHITEO  8TATE8  CABLE  CO  (LTD.  i    The  rejiortof  the  directors 

■  the  ai\  nionlliH  lu  Dec  ;<I  lost  ^tKtrH  th.it  the  half  ycar'n  revenue,  after 
iirting  out-paymcnts,  amounted  to  £01,029.  125.  KU.,  compared  with 

I  IT.HI4.  IOh.  Id  for  the  corresponding  period  of  1903,  an  iiicreAsc  of 
'  '  Jll.  Ilia.  ltd.  Working-  and  other  expenses  (including  inconiL  tax) 
a.  lOUDted  to  £22,I(K-<.  its,  Id.,  leaving  £2N,92I.  li.s.  '.Id.  u-s  net  ptotit.  ur 

■  h  £2, UK  If.  Id.  brought  forward. £:tl.ij'«'.i.  7s.  lOd.  For  the  cotrr 
!.p7adinK  period  of  1'I03  working  ez|>enbes  anil  other  iiayiuents  ainountcil 
lo  l.'2I.'<iri.  3f,  Interim  dividends  of  ;i.^  per  aHaic  for  the  ijuarter  eudcd 
Se|>t  3(1,  and  of  39.  |s-r  Hhare  (or  the  iprtrtcr  ended  l>ec.  31  (requiring 
£tH,2l3)  have  been  declared,  and  after  Belling  aside  £lll,lKS>to  reserve,  the 
baljUK^o  of  £2.'<7H  7s.  lOd.  Iiiik  been  carried  forward.  lle.'«Tvr  ha.-'  Uen 
ilrbitcd  with  £'h,477.  Os.  lid.  for  cost  of  cable  repairs,  and  after  beiug 
credited  with  interest  on  invcHtmenln  and  amount  now  set  aside  amounts 
to  £l72.9(il.  12s.  Id.,  taking  the  investments  at  c«si  price.  Tlieeitablinb. 
ni'  Tit  of  a  pension  scheme  for  the  com|>any's  staff,  to  take  the  pliicr  «f 
tlio  cxi'!(inK  ^yt-lcin  of  endowment  assurances,  is  recommended  by  the 
■iio'Ctars.  aud  particulars  of  the  suheme  will  be  .submitted  to  the  torth- 
•  '  ti::inK  -ihaieluilders*  niei-tin^-. 

DUBLIN  UNITED  TRAMWAYS  CO.  |1S«6;  (LTD  For  tile  half  year 
vuded  Dec.  31  llic  amount  available  for  division  is  I'-'iO.SIA,  out  of  wbiob 
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thfi  prrfdrvnM  dividonil  mid  k  diridtlld  tt  (be  mte  of  0  per  cent  per 
annum,  tax  free,  on  the  ordinarj-  nhares  will  be  paid.  It  ie.  proposed  to 
wril.i'  I  fT  til. mi.)  7-i.  :i<l.  bali.nce  of  coal  ofelecliic  rttldiriK  the  Dalkey 
lin«'.  to  plac«  11,000  l«  r«ii«r\'e  and  £1,000  to  t1i<'  nL-csJent  iDiiorAiicr  tiiod, 
leaviiiK  £6.Hn.       (Id.  to  bt  carried  foraard. 

lAHTBEW  TSLUSAPB  CO.  (LTD.)— Th«  report  ot  tb«  directors  for 
titt  hallTMr  ended  8«pt  80  lust  states  that  the  iwfenoa  ftaMnutad  to 
£W9,IM.  8s.  'id.,  from  wbicfa  are  dedaelod  £178,989.  ISs.Td.  for  cMaMf 
pTpcnesf  and  £11. ■'l?  17«.  7J.  for  eipenditare  relaliiiR  to  maintenance  of 
'-■iLlf.  .ifjir  •Llll•|^■u  ,.!  ^(lare  cable,  .sundry  liillcn-ni  <•»  in  «xchan(;p  and 
income  tax  pajrable  abroad,  leaviti^;  a  bmUiii  t-  u(  X'i*>^,2i>H,  13s ,  to  which 
U  added  £l,in.  Ut.  IM.  brought  forward,  leaving;  an  available  balance 
ot  jC370,50i.  ts.  IN.  Afttr  providine  for  tnoome  tax  payable  in  Kii«Iand, 
intereat  on  hMB  from  BMlin  dr  South  African  Tele^ph  Co..  debenture 
intareat  and  far  two  qmiteiljr  preference  dividend*,  abnorbins  in  all 
£97.970.01.  lid.,  there  remains  £772,631.  IHh.  lid.,  out  of  which  the 
diiectoni  have  plac«<I  £l'i,000  t<^i  re«crvo  for  mainlvnanev  ehip,  i:i2o,00il 
to  gensrkl  marr*  and  allocated  £103,000  lo  meet  tba  two  interim  divi- 
dends «!  U  |S*  etnk  oMh  m  .tli*  «i«iiav  itoak.  Ilw  Mmm  ut 
£SS,(I8L  Ih.  Ud.  Mng  oairfad  tniwaiil. 

nsmT  BLBOTUO  LtOHT  00.  (LTD  )-For  Tear  <iid«d  Btgk  M  iMt 
tba  profit  was  £4.h40  Is.  nj.,  subject  to  depreeiation.  Tba  dlreelon 

baw  carrieJ  llii  ijiiirh  'Atr  n'lii  uii-  tor  tin'  n  diipiion  of  capital.  Tba  Mi> 
penac  a*'Coant  hiiMH.:  m--.  n  wi  iUfn  ^4T,  t),o  prutit-  ni,ni,'  are  availabis  |0V 
distribution,  and  the  directors  propose  that  a  dividend  be  pjiid  at  thertta 
ot  S.J  per  cent.,  that  £1.2M)  be  allocated  to  patent  depreciation  reserve. 
£100  to  further  depreciation  of  investmenu,  and  that  £»I9.  S-n.  tid.  be 


M  VOVIB  00.  (LTD.)— BasolnUom 
bave  been  pasaed  1^  the  sevsnl  alusM  o(  aharsbolders  of  this  iwiwpMi|y 
whereby  the  rights  of  the  abanhaUm  turn  been  so  far  moditted  M  lo 
eitinffuiah  the  special  prifilans  «MmUii(  to  the  "flnl  ianis 
sham.  aii>i  also  oonveciiaf  tba  C  pw  aaal. 
prefereiioe  ibare*. 

PUBTittuim  mnr  nuKWATs  oo.  -  At  the  i  . 

Cbiapact  and  Alvnstoha  Xiamwaye  Bill  was  ^proved. 

MRKimMMIUOntlOlOnLTOOBni.  aTD.>-DuriDK  the  quarter 
«|M  flhiiateBSb  Ifaa  oompaDy  aold  9.640,868  anlto.  raaliaiog  £21,7W. 
ampared  wiib  S,0W»t80  nnita.  realising  £18,930  ia  lha  i 
quarter  ot  190S. 

STOCK  nOBAHOB  *(mOB.-Tbe  Block  Exobanre  Committee  ha«* 
bMO  aokRil  to  appoint  a  special  settling  day  in  and  grant  a  quotation  toa 
further  issue  ot  £1  fully-paid  shares  of  the<'a/>r^  K!,  iri,-  Trinni  aiin 

(l.td.\,  and  also  to  allow  a  further  issue  ot  £3<.l,000  sli-rlin^  r-  iu  t  pi-r 
cent,  redeemable  debpnture  stu  Jt  of  the  ( 'nnwn-int  i  ifi/f  <  u.  to  Ll-  ij  loltjd. 
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.\s  a  Siii'incinciit  to  this  issue  of  The  Kli-iriri'iu,  we  present 
our  readers  with  our  annual  abeet  table  relating  to  the  electric 
po««r  eonpaaiM  of  the  United  Kingdmii.  One  of  ^  frntarco 
of  thi«  8Utumar}%  whieli  >ti  i)(t'»  the  casual  oh«erver  with  some 
sutpriM^  ia  tbe  luge  aumber  of  ttmfwinj  aUtiotM  and  pro 
Tinnul  amagainenta  wlijgii  have  bean  urired  »X,  and  the  ilow 
nto  of  pngnu  which  t*  heing  maiie  in  Biaajr  caaaa  between 
comrni'iicemfnt  .an  l  completion  of  the  permuiiout  geiicrutin;; 
plant,  i'he  reaaon  is  nut  far  to  seek,  however.  A  atudy 
of  the  fiaenoiel  hiitoiy  of  the  oldor  deetiieHf  rapply  uader- 
takint;-,  Mhcther  niii  hy  c(>m|)anles  or  municipalities,  will 
reveal  the  fact  that  but  a  amall  proportion  of  them  during 
the  fint  y«ar  or  tim>  of  their  ejciatence  coold  earn  a  proi>or 
tiunatc  retbDi  OB  the  large  capital  invested  in  them.  Muny 
of  the  |)Owcr  companies  are  tlicrelori'  proceeding  with  two 
principles  very  much  in  view.  They  aj  e  endeavouring,  on  tlie 
Ode  hand,  to  aupply  coiMmien  aa  early  aa  poaaible  withont 
waiting  for  tlio  completion  of  the  pemiari:nt  ger.cratini' 
stations,  «o  a«  to  earn  a  revenuu  as  lioon  aK  possible,  while,  on 
the  othw  band,  they  are  not  oTer^nxjooa  to  apcnd  too  mmh 
capital  in  udv.tnce  of  the  lojul.  The  result  is  the  erection  of 
temporary  statioiu  and  the  use  of  snudi  anita  of  plant  pending 


the  permaiioiit  CTjuipmcTif  of  the  f;ciierating  worljs.  If  Tvenuiy 
be  pardoned  for  uttering  a  word  of  warning,  we  would  pohit 
oat  that  there  is  a  danger  of  following  oat  thls  aeeond  principle 
too  closely,  and  of  missing  the  largest  and  most  profitable 
roTiHtinicrs  by  not  being  ready  to  anppty  them.  It  ii  the 
buyvi  B  privilege  to  take  montin  to  make  op  hn  moid  with 
ragud  to  a  pnrcbase,  bnt,  having  done  so,  to  make  immediate 
delivery  :i  coo'litiini  of  tlu>  bargain.  One,  at  least,  of  the 
pioneer  power  companies  has  misaed  ite  opportunity  by  too 
great  dahy  daring  the  eonattaetioaalitog^ 

Meksrs.  SiKMtXK  A  HAUKBliB  n«w  tncaodeaeeiit  tamp  najy 

prove  to  be  a  departure  of  very  •^rt.-H  importance.  People 
have  always  hew  disaatisfied  wilb  carbon,  as  it  ia  brittle  and 
difficnit  to  handle.  After  yeaie  of  work,  hmp  nnken  ham 
siRieeiiiNl  ill  making  carbon  HIamcnts  uniform  and  reason- 
:i)>l<,  hul  l.  In  early  <iays  £oieH)N  hovered  to  and  fro  between 
platinum  and  carbon,  hut  SwAN  turned  the  scale  in  fisTOur  of 
tiaibon.  There  have  been  %'arious  attempts  to  use  carbides, 
borides.  silicidos,  and  ooatings  of  boron  and  silicon  have  been 
proposed  and  worked  at ;  but  so  far  it  is  doubtful  if  any  suecaaa 
has  been  attained  in  those  diiMtioos.  Th*  Nonwt  wsa  qnito 
u  now  departure,  iis  it  consists  of  an  elcf  trolytir  <  onrlurtor 
which  gives  a  high  efficiency,  does  not  work  in  vacuo,  and 
needs  preliminary  heating. 

Skvkral  inmtors  have  been  workuag  at  infotiUo  luAalii 

but  the  sabjeot  is  very  difficult.  The  advantages  of  *  mttali 
if  it  is  more  refractory  than  carbon,  an  that  it  is  more  easy  to 
work  and  to  muke  uniform ;  and  its  temperature  coefficient  is 
likely  to  be  Ugh  enough  to  help  the  lamp  on  excessive  pru- 
?ut  i  !•  On  the  other  hand,  some  forma  of  cai  'Kjii  lun-,'  [Ki.sitiva 
t«ni|)eniture  eoeflicieate— or  are  said  to  ha>  e  ».iiom— at  lamp 
tempeiatnns.  The  drawback  to  metol  wire  is  Ha  low  epeoifie 
resistance.  This  means  that  a  wire  must  be  so  !oni;  and  thin 
as  to  iuv«^ve  graat  praJfiftil  difficulties  in  making  lamps  for 
20O  volts  or  so.  This'  is  seen  strongly  emphaMsed  in  the 
new  lamps  described.  When  it  is  remembereil  that  the 
pressure  of  our  distribution  system  is  limited  almost  en^ely 
by  the  difficulties  of  the  lamp  maker,  it  will  bo  realised  how 
inpoftant  the  <|uestion  uf  specific  resistant c  it>.i)ly  is.  We 
mther  wnnilrr  tint  "^I^■^-■>l^.  Su  r«('ii<  and  Halske  do  not  turn 
their  attention  more  towanls  large  lamps  to  compete  with 
the  are.  The  spetaSc  miMaace  diflkolty  ie  kaa^  end  the  an 
is  behind  the  incandeMOnt  and  NatnBt  in  eapability  of  wo 
on  high  pceastue. 
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Thk  p«ti«iiM  Bnl  iodvsliy  of  the  inir«iitofs  of  the  Biemens 

lam()  U  bevond  pniisc.  Making  (fimji  Rlamotits  of  nire  refrac- 
tory mcUls  itf  m  exceedingly  difficult  problem.  Tlio  iint 
diffioa]^  ia  to  obbun  the  metela  in  anydi&ig  tppraeeliiiig  a 
pure  »Ute,  and  next  is  to  make  a  refi-actorr  uicmI  '4ener.ill\ 
obtainable  impure  aod  as  »  powder  only,  into  tiuo  hmuogeneous 
irire.  At  preaenA  the  lamp  doea  not  eeem  nady  to  couii>cte 
wHIi  otlMn,lnit  amatal  timt  will  work  at  1'5  witta  per  candle 
majf  1wT»  a  gnat  fuftnie  before  it. 

Mb.  J-  S.  HnuiKiKioj's  short  Hrlicle,  which  appear*  on 
p.  573  of  this  iaaue,  will  be  read  with  some  coocero  botli  by 
dynamo  deatgnera  and  the  engineei'a  who  are  respomible  for 
the  nudittaiiiUKe  of  extra  high-tension  generating  plant.  It 
appears  that,  under  rortain  i  ■  iinHtions,  materially  assisted  by 
Londou  fog,  there  may  be  a  iormatiou  of  nitric  acid  on  the 
emuatare  eoniliietora  of  auehnea  which  are  eharged  at  Ug^ 
potentials,  and  that  fh.-'  quantity  tt;U^  iiiLhlucoil  I. as  in  •nmio 
instaucee  aulHv«ti  to  de&troy  the  insulation  of  these  conductors. 
The  remedy  ia  to  he  sottght  in  the  exduaion  of  mdsture  from 
the  conductors  and  the  avoidance  of  rough  surface^,  and  there- 
fore does  not  pi-cscnt  any  new  problem  in  dynamo  design. 
Mr.  HiaitFUUa>  suggests  that  all  free  qiaee  in  the  slots  should 
he  filled  up  with  comitound  in  the  style  of  the  "  soli<I  "  system 
of  mainp.  Vmt  we  fear  t!.;i;  ttiis  xvould  \h;  father  "me.ssy," 
especially  on  ovurloads  and  after  long  nuu.  The  remedy 
abould  rather  he  aoo^t  in  an  inpervioue  imeulatjng  material 
lor  the  windloga  themaelTea. 

A  MTVATiON,  which  at  first  sight  appears  i-athet     :  i  '  i  , 
baa  acii«en  at  !1richt/in.    It  will  W  rememben-d  that  the  Cor 
pomlion  of  that  town  are  building  a  large  generating  iiUtion 
at  Soathwlek,  at  an  expenditure  of  aoaaething  like  X877,000, 
ati'l  tliut  Mr.  AiirHCK  Wki<iHr  is  responsible  for  the  design 
of  this  station,   ii'or  aome  reason,  which  is  by  no  means  clear, 
eertalQ  iuintiationa  and  aapeitfania  have  been  cast  upon  their 
cooaultitig  engineer  by  thie  Cnuid],  and  he,  very  naturally, 
reaents  this.    There  is  an  arrangement  existing  by  which  Mr. 
■WwiaiT  can  terminate  his  agreement  with  the  Council,  ;ind  he 
has  given  notice  to  do  thiK  im  April  tilth  next.    Thus,  the 
Council  ty'u]  liii'l  theuisolvi:i;  in  the  uiien\ial>Ie  position  of 
being  without  tlic  borvit'L-ti  of  the  engineer  who  has  de&igued 
the  huge  works  at  Southwick,  when  thoee  works  are  no  more 
than  half  completed.    Fortunately,  however,  .Mr.  \Vri<,iii'  is 
willing  to  come  to  some  fresh  arrongemeui  piovide<i  the 
nudnnatians  and  aspersions  cease  forthwith,  aod  it  it  to  he 
hoped  that  the  Council  wil;  1. 1\  <    iitlicient  foresigbt  to  give 
an  undertaking  to  this  effect.    iMunicijial  uuthoritiet"  who 
employ  professional  men  of  high  repute  must  understand  that 
8uch  men  will  not  tolerate  treatment  other  than  that  to  which 
their  jKwition  entitles  them,  aiifl  Mr.  'WbIKHT  CSnilOt  be 
Uamvd  for  the  course  he  Uom  uken. 


of  moat  without  attending  tO  the  usual  formality  of  paying 
for  them.  TIjc  Ijutdicr  w:i<i  ;iy>psifnily  well  ac(juaintod  with 
the  dog's  rapacwus  appetite,  and,  foreseeing  that  the  animal 
would  retnni,  diaconnected  a  win  from  his  electric  fan 
and  fa^;t<^Il^l  it  to  jnefr  »f  meat.  Presently  the  do<; 
returned,  took  the  bait,  and  cxi)ired.  The  cure  had  been 
more  efieetive  than  the  butdier  desired,  for  he  diaohimed  any 
murderous  intention.s,  intimating  that  he  had  only  wished 
to  punish  the  animal  by  giving  it  a  shock.  However,  the 
judge  held  that  the  defnudant  waa  UaUe  for  the 
queuces,  and  gave  judgment  for  the  plaintiff  for  £3 1 
We  do  not  desire  to  discinw  die  legal  .ispects  of  the  caae^  bttt 
must  express  our  satisfactiou  that  the  butcher,  as  a  represen- 
t  .live  of  the  eooamnar  ehua,  haa  heeii>i«ht  the  madvitahility 


of  utilising  his  eleetric  anpply  for  pmpoaea  for  whidk  it  is  not 


intended. 


"  Electrification  "  of  the  District  Kailway.— It  is  announced 
tliat  a  trial  trip  was  made  with  an  electrically-propelled  train 
from  Hill  Hill  Park  to  Whiteehapel  on  Friday  last.  Every 
thing  waa  aadafaetory  with  the  exception  that  the  coping  of 
certdn  of  the  platforma  projeeta  too  &r  over  the  laiia. 

Bnyitioaring  Standards  Committee. — Mr.  James  f.  In^i^ 
general  manager  of  the  Gieut  Western  Railw.iy,  li:is  been 
nominated  by  the  Council  of  the  Institution  of  Civil  Engineers 
as  one  of  their  representativas  on  the  Engiueeiing  Standar^ 
committee,  in  the  j.ln.c  i  f  'he  kte  Mr.  -tobn  Alktt  UcDauid, 
eqguieer>in-chief  oil  the  Midland  itailway. 
OaUe  bternqtinna.  ^    i.  k  r,.,  ,0. 

OaTUme-PinhabtM   Aog 

Pttlusi  Thus (Tiinifln)   Osmaian  Oci.  22, \Wi 

Tarifa— TtiDgtrr   Jan-  18, 1904 

Ciivi-njie    Fariiiimrilio   ^??t 

Vniaea  I  .\la-L«!   Nov.  11,  1904 

Cap  U»ytleii-I';:>  it-.  i    Dec.  ST,  VMVI 

Boyal  Meteorological  Society. — Tl»e  Council  "f  tlie  K  iysl 
Meteorologicjd  Society  have  .•vrranged  to  h<M  ah  .-xliiliitii.ti  oi 
mcteorologieal  instniiiients  from  March  14th  to  17tii  next,  at 
the  Institution  of  fix  il  Engineers  (by  iM-rmission  of  tlie  Presi- 
d«it  and  Council).  The  exhibition  will  be  chiefly  levQt«d  to 
reooiding  inatmmeDta;  but  it  will  also  befaade  new  mcteoro- 
logkialqtparatua  mvented  or  nr^it  constructed  ainoe  theSoeMtjrs 
last  ^•rbiWtior,  as  well  as  photographs,  drawings  and  otiiar 
ol  j"  '  Is  ll>l--e^■;in^  meteorological  interest. 

Northampton  Institute.— Mr.  H.  .M.  Hokut  ii^tn  tuusentetl 
to  give  lectures  on  "  KIcettical  Engineering  Design"  for  two 
eveningf  a  week,  until  the  end  of  the  term,  in  place  of  Mr.  E. 
Kilburn  Scott,  who  has  been  aiipointed  lecluier  in  electnc^ 
engineering  in  the  University  of  S\  incy  Mr.  M.  Holroyd 
Smith  haa  been  appointed  chief  asM  uit^t  ui  the  mechannal 
engineering  department  in  auccatsion  to  .Mr.  W.  E.  CurmKk, 
« ho  has  be«n  appointed  head  of  the  mechanical  enginaenng 
I'l.  11.11 -m.  i.t  ..f  tlu-  'IV.linical  College.  Hii.liler?,fi.:>W. 

Electric  Lifts.--lii  describing  the  elwUie  lifu  made  by 
Ml-  i>.  A  Smith  .V  Stevens  in  our  issue  of  January  13tb, 
p.  :>  I  i>,  it  w:u*  stated  that  tlie  lift  attemlant  started  the  lift  by 
iiiseiiing  a  definite  renisUiuce  in  series  with  the  motor,  the 
further  cutting  out  of  resistances  being  done  automaticallv  by 
the  movemeut  of  ttie  lift  We  ate  now  informed  by  the  makers 


A  SOMEWIT.XT  dra.stic  method  of  curing  the  depredatory 
habits  of  a  dog  was  employed  recently  by  a  Shctlield  butcher, 
and  hia  ingenuity  reaulted  in  hie  appearance  aa  defendant  in 

the  County  Court.   According  to  the  evi<k-nr!-.  th-  pliititifl' 


the  movemeut  of  tlie  lift 
however,  thai  ihia  starting  resistance  is  auton 


inserted 


at  the  laat  moment  before  stopping,  so  thai  the  ui.tndant  hm 
simply  to  jkctuatc  the  motor  reventng  awildi  ai^themam 
swiuh  b\  the  pull  of  the  rojw  in  order  to  set  the  Ittt  gfsag,. 

Boyal  Society.— .\moug  thePai»c  i  s  'I  '^vn  for  reading  yo«te>^ 
day  were  the  following  .— "  On  the  t  oiai>imji«n  of  the  PkUnum 
Scale  of  TeiniKsrature  with  the  Normal  Scale  at  Temperatures 
between  M4  C.  and  -  \'.>0  C.,  with  Notes  on  Constant  1  em - 
penilurcs  below  the  Melting  Point  of  lee,"  by  Prof.  M.  «  . 
Travels,  F.U.S..  and  A.  S.  C.  Gwyer;  "On  the  Drift  pro- 


wa-H  working  near  the  butehcr's  shop,  and  hi»  dog,  somewh%t 

antici|iating  the  dinnerhour,  fetehed  a  rabbit  aod  two  (Hoees  I  duced  in  ions  by  Elcctronn^netie  Diattt'rbancoa,  and  alheocy 


Digrtized  by  Google 


Hi  i)CU 


1,  \ 


.V  V  M  «  n 


1    r<    n  t)  3 


OBAlS  MM. 

■  JO 

fin?:  is.iij 

iUllIlIrCIII  > 

■lUI  f.J1i.i,\ 
jo;  [lUtr) 

f)uncK>  avp 

['■•Hii(Ii,:ui! 

>l  ^-^t'-'i  r. 

xoi.ius  ':-'t\i 
j[:.l[,Mmi'  I 


\ ... 


'6' 


I 


MAptni  V  mm 

JO  iioiicJr'* 

y 

lOOJIp  VI L 

K'>">on  l;r',.,ii,  till' ,  !.Tti  ^1,(1  ;,ii'I  :r:iiii""av  ijn.;nii--0]-,  ii-LCive'l 
ntlhci  t^c  vi'i i:.  Jill  ir:-,  I -I-  i;  I  T,'.  I  i:  :hi'  I  /  ii  ii  ii  v  l!i  .i  i:.u_'h  (  i  illir^l 
eltx^Uiciii  \vi,|l;>,)r,  I'm- i.i ..1^1 .  Tl.-  -nil  ii.iiimiliee  had  lUBi 
•t  the  w<,ik-i  t<j  -...I-  .1  KiM', -i;  .III  M  t:.|i;i/,-^:ir,  whicb  was 
hnrr.nvi'il  i\::t,t  the  1 1  :,r.  .•.(u  ■,    ItparMuu'iii-,  tried  on  ananuRiit 'i'. 


1  ) 


w 


£1 


I 

Eli 


DO 


o 

□ 


'jf  the  iiv  tixik  ]ila<;o,  Imt.  «  h«ii  the  bulb  was  iiriin<'!seci  m 

li'|uiil  :iir,  tlio  I  lai  (iiu^'tnc  ri'lmnii  losr  ;i  irienl  rule,  t.lius 
proving  till'  -jri' n  111! fi-U  mlMin  i;.  1  :iii:-iit(i'iv<-  ["■wcr  <ii  iti. 
charoosl  ;a  it f  ■■ni[.fjr;it iiif.  AtMin-iiiiil  (inn.f  ^v;i-  .ii.  .  ai.i  !  i ! 
In-  i.l     :i    tr,l«'    COIinecUi'l    1;l  sjuili    L'lil,       A  Mii;,;i 
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Tin  — M'.iuli   iini  r.i  iiiinals  had  bc«n  moUhUd  on  '  If  .'  •{tt.iiitity   lit  1  :i.Li.:'i:il   kVas  silUalfl   .Ll  ..iu:  'Jl-'l  "I   ;l:'.'   '  n\ 

machine  1"  ill  v  ;> 1  11  fri'in  there  wires  M-erc  ran  10  dl«  tr.ictioii    buL  tlto  Uuci   did  uot  show  a  high  de!!r«!«  ^'  cxbitas 

_   .i-i  .L.  -I  »  1-1  t...  ii_ ..T-i  Anr^tk,.. 


BwitchbcKtii'  ll  |>o«itivfi  «inii«ction  being  made  through  » 
feeder  Rwitch.  After  aWit  JO  minuUift'  run  for  o'  m.ih  i  i:;  tho 
icmpsrHtnre  lisa  «f  tbv  c<inij>txMsor  it  war>  dci-idvd  ;o  u^ivi  uic  on 


tion  until  the  charcoal  wa»  cooleil  by  liquid  air.  Aoolh<!i 
iuteraeting  experiment  wat  that  in  whidi  a  tube  'iil 
to  a  coil  in  paintlel  with  a  a|iarl(  gap.   There  wf* 
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A  WMKU'iiAT  drastic  method  of  curing'  the  <lei»reiIiitor\ 
lulrite  of  ft  dog  was  employed  recently  by  u  ShelKeUl  btmbei', 
aod  his  ingenaity  resulted  in  his  appeaianee  u  dofeiidftiit  in 
tlie  County  Coiiit.  Aiconlini;  to  the  ondciico,  the  [iliintifl 
was  working  near  the  butcber'«  sho|*,  and  bis  dog,  somewhtit 
juitici(Mtiqg  the  diniierlioiir,  fetched  a  nbbit  ftod  two  pieeet 


limply  to  Actuate  tlie  motor  reveraiQg  mfWih  end  the  mun 

switch  b>  the  pull  of  the  roi)f  in  order  to  eet  the  lift  going. 

Royal  Society. — Aiiionn  ilu- Papers  liown  for  reading  yoBtcr- 
<lay  were  the  follow  itij: :— '•  ( hi  the  (  omiMirisoii  of  the  rlatinura 
Scale  of  Teiii|>crat(ire  with  tlif  Normal  Scale  at  Tempeiaturca 
lieiwucn  444  L".  ami  -  UK)  f.,  with  Not*'*  on  Constant  Tem- 
peratures below  the  M<  Point  of  l<c,"  by  Prof.  M.  W. 
Travers,  FALH.,  and  A.  S.  C.  Gwyor;  "On  the  Drift  pro- 
duoed  in  Ions  by  Eleotromagnelie  Distorheiioaa,  ud  •  TliMiy 
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of  Kadio^acti^-ity,"  by  Q.  W.  Wallwr,  camiiniiiierteJ  by  Prof. 
A.  I! ray,  F.R.S. ;  "The  Thoon  of  SjumifltrioBl  Opticfil 
OljocUires,"  Part  II.,  \vy  a  D.  CbaloMrt,  MDiimiiieated  by 
Prot  J,  I,annor,  F.K.S. 

Tramways  and  Light  Railways  Association. —Under  the 
Articles  of  AsiSitciaUon  tlie  foiiowinj^  are  nboat  to  retire  from 
tho  Council  of  the  Tramways  ami  Light  Kaiiwayx  Association. 
Messrs.  Athorl('y-.lones,  C.  E.  Paker,  E.  K.  Calthrop,  Philip 
Ihiwson,  C.  H.  Ciiulsby  and  <  *.  K.  Waite.  It  is  announced  in 
tho  official  circular  of  the  association  for  Janiuirj'  that  the 
ft^owing  have  b«'tii  tiomiaaled  to  fill  the  x-acancief  : — The 
Hod.  Arthur  Stanley,  who  bits  been  selected  as  PneidenL 

H.  En^ud,  J.  B.  Hamilton,  J.  II.  Itider,  8.  SeDon,  aiid  Lord 
Ymx  of  Hamwdon.  The  immben  eoBtinniiig  to  aerve  are 
Messn.  C.  B.  BaUuv  [(Vioe-Praiidmt),  Alfnd  Baiter,  W. 
Worfagr  fiBMumo^  A  K.  Connett,  Jas.  ^V.  Ooartem^  James 
OevoiMhirB,  A.  L.  G.  Fell,  .1.  Barber  Glenn,  Ihooua  W.  How, 
E  F.  Vency  Knox,  Roland  Ic  Stranjj;e»  W.  M.  Miurpfajr,  A.  M. 
Willeox  aiid  Sir  t^.  Kivers  Wilson. 

A  IMesel  Electric  Boat.— .Vt-t online  to  the  t  ■.■!:,, ft  ,'  , 
*Vrtfnif'  r/ii.  ,A,  n  lio.u  h.is  r«cvntiy  been  ^nit  into  servit-e  on  the 

I.  ^ikc  (if  Ci'iicv:!  whirh  is  driven  ordinarily  by  a  45  H.l".  I^iesel 
engine  (l  uiming  at  1'60  rers.  jjer  min),  but  electric  power  is 
roailc  use  of  at  gtarling  and  for  rcversin;^.  The  Diesel  engine 
is  dire»  tly  coupled  to  a  dynamo  and  a  small  exciter  on  the  one 
side,  while  there  is  a  magnetic  coupling  on  the  other  side 
through  which  it  can  be  oonnectad  directly  to  the  pn^eller 
shaft.  An  eleotik  motor  M  alao  provnled,  tbs  motor  armature 
being  keyed  OD  to  the  jprapellcr  shaft.  At  startini;  the  Diesel 
angnieit  diseoatiected  mnn  tin-  propeller  shaft,  and  driven  only 
the  generator  and  the  exciter.  The  motor  is  now  switi  !ie,l  un 
and  ita  torqticand  spood  are  adjusted  by  re^^ihttiug  tlic  rx.  ita- 
tion.  W'firTi  full  .s|K-ri|  1i;h  ''ir'Tii  .itt:il:ieil  in  tlii>  wnv,  the 
motor  is  switiiieti  uS,  au'i  ilie  Dic;-i«;l  engine  i.s  directly  con]>ie<l 
to  the  propeller  shaft. 

Scientillc  Stndy  of  Eni^eeiing.— At  the  Pntter^cii  Poly- 
technic on  Saturday  evening,  Sir  William  White,  who  has 
accepted  the  Presidency  of  the  Eitieinea  Polyteohnk  £nj;i- 
noci  ing  Society  for  the  coming  year,  delivered  hie  PteiMential 
Addresaon"Tbe8eieDtilte8»Hdyaf  Er^p^  The  main 

part  of  the  lecture  oonsieted  of  wund  advice  to  engineering 
•tudents  at  evening  classes,  but  soxcral  interesting  opinions 
were  expresaeil  which  are  capAblc  of  much  wider  application. 
One  of  the  most  serious  dniwliack>  to  methoilical  studj-  was  the 
cMes.'^ive  popularisation  of  »ci«'nce  in  text  books,  many  writers 
liaviii:  :ui  i[ii[.iTf.'Lt  kiiMwIijiiuij  .jf  -iubjccl  of  which  they 
treated.  The  result  w.is  tli.it  the  student  received  but  a 
smattering  of  knowlotlgc.  ami  1<  amed  notlnuL'  of  t"f;o  principle*. 
In  the  |Ki«it  the  results  of  i-vcfung  cIu^sl-m  wcr<i  uii&atiitfjit-tory, 
but  more  organised  clasives  were  now  being  inti-oduccd,  anil 
better  results  could  Iw  looked  for.  He  welcomed  the  ginsatcr 
attention  which  was  nowadays  |Miid  to  practical  mathematics 
audapplicil  mechanics,  beeause  a  thoruugb  knowledge  of  these 
rabjeeto  was  untloubtedly  the  hnde  of  any  engineer's  tniining. 
T*x)  early  specialisation  wae  to  be  dapnecated,  and  a  goiKl 
secondary  ednotion  should  not  be  overlooked.  llMcUfrienJam 
for  this  shoukl  be  the  same,  so  matter  die  bram^  of  engineer- 

a{  which  it  waa  desired  that  the  student  should  ulUmatuly 
opt.  The  foremost  subjects  in  this  jieriod  of  education  were 
practical  mathematics,  a|>plied  mechanics  an*l  chemistry.  Syste 
nuktic  courses  "f  .viiiin.  iii^ii  r..  liou  in  the  various  branches  of 
engineering  cvtLiiiiiiv..;  uitr  ilirci'  or  four  years  wen."  very 
desirable,  and  lio  u  x^  j  ieased  to  any  thattlii-  ha.j  Ik  i  u  .)-l.i|4,'d 
on  a  small  scsilr  u  itli  \  ery  satisfactory  reauiia.  An  <iXUiUdj<jn 
of  this  system  kjuI  I  not.  f.iit  to  be  beneficial. 

Accident  at  Bntnlsgr.— A  r«gretublc  hc(  iib  iit,  in  which  Mr. 
Kotiert  Birkettt  the  electrical  "nJ  tramway  cuginoer,  receive*! 
rather  severe  injuiieSi  occurred  at  the  liundey  w>rou|^  Council 
electricii)  worn  on  Friday  hist.  The  tulMamniittee  had  met 
at  the  wotha  to  see  a  Ueavell  air  comprotior,  whfah  was 
hotroweii  from  the  tramways  depaitment,  med  on  an  anDature. 
ThiO  ttaitiog  awiteh  and  terminals  had  been  mounted  on  the 
nMhine  lowly,  and  from  there  wires  were  mn  to  the  traction 
switchboard,  the  (>ositive  connection  Ixiing  made  througli  a 
feeder  switch.  Ajtt«r  about  20  minutes'  run  for  observing  the 
tewpamture  liie  of  the  eompnasor  it  waa  decided  to  operate  on 


a  dynamo.  To  do  this  it  waa  necesBary  to  wheel  the  macliiue 
from  the  wootl  floor  across  a  trench  cOTorod  with  cost  ii  on 
floor  plat&i.  Tho  engine  diivur  who  van  iniiJinv  the  machine, 
on  stepping  on  to  the  pluto.^  was  thI■^^^■ll  (iown  >vitli  coriKider- 
alilr  lolriicf .  hi.'-  hi';i<i  foiuin;,'  in  iTiiit.ict  with  'he  Hoor  platf. 
At  til«t  it  Was  thought  hr.  had  •ilippivl.  btit  !.-it<-i'  it  w,w  .^ceu 
that  he  was  in  pain,  It>  tiying  to  get  to  hiiu  .Mr.  liirkett 
took  bot'l  of  the  drawbar  of  the  compressor  with  the 
intention  of  pushing  it  back,  but  aa  soon  a«  he  stood  on 
the  door  plate  he  was  thrown  down  with  such  force  that  the 
pattern  of  the  plate  was  engraved  on  his  knees,  his  trousen 
were  pierrad,  the  blunt  heaiis  of  the  plates,  wliieh  aire 
intended  to  prevent  slipping,  cut  one  of  his  kneee,  and  he 
was  held  there  in  an  uneonsciona  condition  for  some  secomls. 
The  switchboard  attendant  was  preroated  from  attempting  to 
rescoe  him,  but  the  chief  anistant,  Mr.  Nutter,  rt'^lisinc  that 
something  was  alive,  rodied  to  the  switchboard  an<l  broke  the 
circuit.  It  was  afterwards  seen  that  the  armouring  of  the 
indiarubber  hose  ha.l  come  in  contJict  with  the  cxpo<scd  terminal 
uii'l  the  whole  machiru!  was  ali\t.'.  Nobody  but  Mr.  liirkett 
WAs  «4'riously  hurt,  and  wc  aiu  gUd  to  sav  that,  with  tiw  excep- 
tion of  his  km-e,  he  is  now  nearly  ww  again  and  hopes  to 
resume  duty  in  a  couple  of  weeks. 

The  AboBtlOB  of  TaUfrajh  Borti.— A  deiputatiaD  oipiiiMd 
by  the  ComaoBi  and  Foo^tha  PraaamtioD  Boeiit^*  and 
introduced  by  iSr.  Shaw  Lefevre,  waited  tipon  the  Frntmuter- 

(ienerai  yestenlay  iiftemoon,  the  object  being  to  urge  that 
stop:!  should  be  taken  to  prevent  the  disfigurement  of  commons 
ana  places  of  natural  licnuty  by  t  In'  c:  fciiuii  of  1;ul'>  of  uiiMj;htly 
telegraph  posts  and  wir»>a.  Mr.  Slmw  LeiLvii'  n  fcf.eil  to  the 
Ho.'^       k,  .■^iiiiijy,  .iihi  other  whete  the  ii.it'U'rtl  Ke.iuty 

of  the  district  h»ii  l)ecn  entirely  destroyed  by  tiiu  ermiou  of 
telegraph  |K>Ie$.  nn'\  pointnd  to  the  fact  that  tlie  L<jiid<in 
Countv  Council  invariably  refused  consent  for  the  erection 
of  potes  or  wires  upon  any  of  the  )>arks  or  commons 
coming  within  their  jurisdiction.  It  was  also  mouiiuned  that 
at  (irasamtm  the  view  had  been  entirely  spoiled,  and  that 
in  the  case  of  Horpendeu  Common  dis^irement  had  occurred 
merely  for  the  sake  of  saving  I5e.  per  mile-  The  Postmiuiter 
I  ieaanl  pointoti  out  that  this  wae  per  mile  jper  wir^  and. 
that  there  might  possibly  be  24  wires.  In  hu  reply,  Lord. 
Stanley  said  his  sympathies  were  all  with  the  objects  of 
the  deputation,  but  ne  was  between  those  who  objected 
t«>  the  spoiling  of  the  scenery  and  the  demands  of  liie  -eneru! 
public,  who  asked  for  telegraphic  and  telephotjic  f;\cilities 
.ui'i  w, lilted  •hem  cheaply.  They  theiefi'ir  h.ni  to  lind 
Lh«  thcupc-il  way.  Although  telcgrujth  wites  emild  In-, 
ajid  wew  liciiig,  put  luidorground,  it  w.u>  imiM>s>ib;e  to 
put  the  long  trunk  telephone  wires  underground.  b«can.-ic  tlieir 
erticiency  would  be  impaire<i.  <.)ne  way  which  wouhl  |wrtly 
remove  the  luiitance  complained  of  by  the  deputation  would  be 
an  enlargement  of  thepowenel  die  Postmastcr-i  Seuentl  with 
regard  to  wayleuves  on  private  property  nt  the  si<ies  of  roads. 
I'ntil  this  wiis  done  be  eould  only  promise  to  give  carefol 
eooeidention  to  all  repreaeatationa  made  to  him  conceming 
threatened  laadacapea. 

Low  Temperature  Phenomena. — A  most  intei^tin^  dis- 
course on  "  New  Ia)w  Temi>ejnture  Phenomena  "  was  deliveretl 
by  Prof ,  Sir  James  Dewar,  F.  KS.,.i;  the  loiy.il  Institution  last 
Friday  evening,  .-\fter  pivini,'  .i  l.tief  hni  i  om  ise  history  of 
tho  resciircbc-  ahir,;  \Mth  the  .ibson.iii\ e  pfojiei  ties  of  char- 
coal, he  showed  some  striking  expenmeuts  liemonsti^ting  this 
property,  and  subsequently  explained  that  the  [mwer  of  absorp- 
tion is  enormously  increased  by  lowering  the  [«m|>erature.  Dy 
connecting  a  ^mall  bulb  containing  charcoal  to  the  to]>  of  a 
barometric  tube,  he  showed  that  a  email  decrease  in  the  volume 
of  the  air  u>ok  place,  but  when  tiie  hnlb  waa  immened  io 
liquid  air,  the  barometric  column  rose  at  a  great  rate,  thus 
proriDK  the  enormonsly  enhanced  abeorptive  power  of  the 
dMROUatnluwtBinpenitun.  Additional  proof  waa  advanced 
by  meane  of  a  tube  eouieeted  to  a  epork  eoiL  A  email 
quantity  of  charcoal  was  situated  at  one  end  of  the  tuhe^ 
but  the  latter  did  not  show  a  high  d^p«c  of  exhana* 
tion  tiiitil  lie  ih.inM.il  w.is  couled  by  liqiud  air.  Another 
interesting  experiment  was  tiiai  in  which  a  tube  was  coimected 
to  aeoil  in  parallel  with  a  epnrfc  gapi  There  waa  eharcoal  in  . 
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■one  end  of  tb«  tabe  but  not  in  the  other,  and  when  the  Iatt«r 
was  coolol  by  li(]ui(l  air  the  dischargo  continued  to  pass 
through  the  Uibc  in  the  orilinary  way.  On  cooling  the  end 
containing  the  charcoal,  ho^^  (-v('I  .  i  hi^h  vaciuira  was  obtaito  'l 
and  the  discharge  took  pi;i€c  ucro»s  the  spaik  .rap  Tin 
lecturer  next  showed  that  charcoal  i»  hiL;lily  si^Iui  tivL'  in  it- 
absorptive  properties,  having  practically  no  effecc  upuii  iieiiuiu 
but  ^reat  power  to  condciiMi  nitr(^ou  and  oxygfrt  of  atmu" 
phone  air.  Thus  a  coni«idora)ile  quantity  of  bvlium  was 
obtained  in  a  tube  in  a  few  niinut«.i  and  the  cltantct«ristic 
siwctrum  o{  the  gaa  wa>i  cleiirly  vi.sibie  by  meanis  of  the 
spectroaeope.  Th»  )a«t  e.x|icrimutit  wns  perhaiKi  the  nio^t 
interesting  of  atl  and  evoked  coasidenible  applaiue  from  a 
erowded  and  distinguished  audience.  A  mdiometer  had  been 
■padalljr  nitde  and  filkd  with  hydrogen  b;^  Hit  Wn.  Grooka* 
Mid  at  ihn  end  of  a  long  thin  tube  awled  into  ita  hue  wia  a 
quantity  o(  cbareoal.  On  cooling;  with  Hijuid  air  no  con- 
densation of  the  hydrogen  took  place  and  consequently  the 
rwliuiiicliT  vancn  renjainni  -i utiniM: y.  '^n  -ul  -tituting  liquiil 
hytiruguu  for  liquid  uu,  Latvevtn,  rapid  c(jiiiteii»ution  took 
place  and  the  vanes  flew  round  at  a  great  speed.  Thu*  it  wns 
provt'd  that  hydropen  can  b«>  condcnio-d  bj-  charcoal  at  it;,  own 
boiling  i)oinl(alRiul  J:!  (U  ;:  .iiino)ut«)but  not  by  liquid  air  (alKjiil 
—  lt>5^C".)  Among  utiier exhibits  in  the  library  was  an  Orliug- 
Armstrong  electro-capillary  recorder,  arranged  to  ivork  under 
Mjonditiii'i?  rf[ftT5cntinE:  thnsr<  nf  n  Ions;  submaiine  cable. 

Koyal  CommiBsion  on  Coal  Supplies. — Fart  I.  of  the  Kinal 

I{f;i'jrt  of  ll.v  li'iyiii  L'l  .iiiiii 'ii  ,ii  I'  .Suppliei;  li.i-  j'l-l 
be<--ii  is-vueil  u'*  li  r.ii li.iiui'iii ,i I V  ji.ipri,  .iiiii  five  other  -^itnil.u 

pulilicutiiiii;-  li;i\  e  )  Ot  tn  111-  l^^itud  t..  i'' iinjil'jtc  :l.  llie  pluscnl 

;]janipldct  Ittuig  hiyle»i  tieneiai  Keport.  "  Tiie  Conimi-'iMoM 
Was  appointed  in  Dci-cuibfr,  1001  : 

"  To  ifn;uir»  intn  tli>'  sxtent  iitid  avniUMo  t»»oatv«»  ni  tiiv  coMAd^  of 
tVicruiL-  il  Kiii/'iniii  ;  l^ii-  ml.  nl  r-xhaustivo  n'liich  may  tw  anUi'ipfUed, 
tiaTinii;  rrgard  to  po:-$il:'lc  ccuftomivs  in  use  bjr  the  substitutioD  of  other 
fuel  gr  Ilia  adopiioii  of  other  kin^  gl  feiiv;  -the  afleet  of  our  exports  of 
cmI  ob  fbe  borne  soppl;  and  fh*  Vm»  for  wbleb  that  supply,  especially 
of  the  more  valuable  kiixK  of  coal,  will  proluibly  be  avaiUlile  to  I!rtti°h 
coDsamert,  includlog  thv  Royal  Navy,  at  a  cost  which  would  '"'<■  l  i 
flclriroentat  t<5  Ihp  spn^ial  welfare ;  the  poasibilility  of  n  redortion  In  that 
<  <itt,  liv  cheaper  ttaiii.port,  or  by  the  avoidance  of  siuti.  c-- liiy  wa<te  in 
working  through  the  ailoptloo  of  better  niotliodif  and  improved  appliances, 
41  thaoaih  a  ehaofw  In  1h*  custoraary  and  provliioM  of  mineral 
toaam;  mad  wiMllier  tbit  dteiiig  indostr^  of  this  ooontry,  under  existing 
ennditiorti  is  maintaining  ita  competitive  power  with  the  coalfields  of 
other  toiiiUrloi." 

it  will  thus  be  eeeo  that  the  ji;roeeedtng»  of  the  Commission 
hKn  not  a  kigar  electrical  'Intiennt,  ^bot  thane  ate  passage.^ 
an  die  report  to  wbioh. attaation  any  be  aaafnlly  directed. 
Among  th»  wftaanea  win  gftTe;oir{d«Dee  wen'Mur.  A.  8.  K 

Ackcrmann,  who  dealt  with  American  mining  methods  and  coal- 
cutting  machines ;  Prof.  F.  W.  Rurstall  upon  the  manufactiire 
and  transmission  af  pioiiurei  •^-.I'i :  Mr.  W.  .1.  ('r<isslcy  upnti 
economies  in  the  prixluttion  of  jjower  by  gas  cii>;incji ;  I'lof. 
<ieorge  Forbes,  F.lt.S,  u|ion  water-power  installations;  Mr. 
W.  E.  (Jarforth  on  cohI  i  tudng  machines  (electrical  and  others): 
Mr.  Micli.iel  Kiiiif^Liiige  <>n  economies  in  the  use  of  coal,  [lar- 
ticularly  as  to  improvements  in  engines  and  Irailcn ;  Hon. 
C.  A.  Parsons,  F.li.S.,  on  steam  turbine;t:  <!.  E.  Stringer  on 
-coal-entting  machiiics ;  and  Mr.  B.  H.  Thwaite  on  the  utilisa- 
tioiiot  Uaatfnnace  gas.  .tUtogethor  47  meetings  fortaUng 
evidence  were  held  aiid  120  witnenea  examined.  The  report, 
.after  discwmog  the  reaouroes  of  our  ookl  fields  and  the  pro- 
bable duratioD  of  our  coiil  sumily  (in  eonmeyon  with  which 
■everal  tables  are  given],  deals  with  "Poasibihi  Economies." 
Prom  the  evidence  of  the  witnesses,  it  appears  that  in  1 902  there 
were  149  electrical  coal-cutting  machines  at  work  in  the  United 
Kin^clctm  and  '2'M  in  \\>i)X  The  u.se  -»f  eleciricity  in  mines 
sini'L'  the  introduction  of  coal  cutting  niachitie.s,  both  from 
;he  |i<iiiit  .if  of  economy  and  ethciency,  is  rcganlcd  by 
colJmr}  ifwiiei.i  and  niana(j«?ns  as  irivniiiable.  The  general 
opinion  at  proH'nt,  !i  hvl  w  v.  i~  u.iin^"  ii  ■  n-..-  for  winding 
engines,  although  some  arc  beinj;  <>u  Uie  Continent,  It 
is  oKtimatod  tiiat  al>out  S"-'  million  ton.--  of  coal  |H?r  annum  arc 
converted  iuto.*t<'.km  at  miucji  and  factories;  in  the  I'nitcd  Kiug- 
•doin,aiid  thatthc  average  consumption  i>cr  indicated  horse  power 
per  hour  wna  aliout  51b.  This  alioiila  not  be  more  than  2ib., 
And  one  of  the  chief  sources  ol  thi»  wutcfu'nces  was  attribntc<I 


to  small  consumers  wliose  engines  were  scattered  orer  faetoriet 

and  workshops  with  luiii;  r.i:iL;>'-i  of  pii>es  ami  small  ineffective 
boilers.  Although  the  usu  uf  od  and  ga.<  engines  vva.s  increasing, 
t!iB  iiistall.-vtion  of  central  power  stations  must  be  resorted  to  in 
unU  r  to  SCI  lira  greater  economy.  Amongtt  the  suggestions 
ii>.iJl'  1:._v  \viiiu'--i'-i  wore  a  more  oxt<.'ii'led  us-e  of  e-  ononiisers, 
automatic  stokers  and  mechanical  'lr';iiiL.'lit,  aa  well  a^i  syste- 
matic analyses  of  chimney  gases  ami  the  aHhesfrom  the  furnace. 
Sujwrhtiating,  an  extended  use  of  exhaust  steam  for  heating 
puriNises  and  iho  purification  of  boiler  water  were  also  advo- 
cated. The  advantages  of  the  steam  turbine,  as  set  forth  in 
evidence  by  the  lion.  C.  A.  Parsons,  F.H.S.,  ai«  also  girsD. 
The  report'  is  a  rdsomd  of  the  evidence  given  by  witmmst, 
and  no  opinions  are  expressed  by  the  Commisaianers  <n  tlw 
matters  referred  to  above 


CnitMnUar.  Psmt  Io  be  nad 
I  fli  BlHtSe  CUMw,"  by  LI.  B. 


■JKIN 

SCOM 


HBfnrai  OP  MmmMi  aoemiBB,  ao. 

(To-Daj)  nuDAT,  AUKsrr  mt. 

Till  Sli  U  S4K^|KTT. 

fi.m.    Meeting  »i  the  li.  y.il  College  of  8«(ith  '-  Kxh-.bition-road, 
South  K»>n^ington.    AgcnJa  :  — ;I    "  Aution  of  a  Mnnnrnfe  Fitld 
eo  li:.   Pi-  liatjt*  lhrout;h  11  Gii.  '  by  Ih.  H,      Willcws.  i2) 
"  Action  of  Itadium  on  (be  El««trie  Hpark,"  b;  Dr.  B.  li.  Wtlluw^a 
aad  J.  tmk.   II)  ^Tbm  Aaw  Bmi»  tH  i^iftptliheT,  OUm 
ana  Metal  Wtrai  wlun  Bokjcelsa  to  a  QmuIWI-  FnU,"  bs  P. 
Philli>)«.  (I)    I)eU>rminatlonof  YomufiiMeaidii^Ul^'Olasirltr' 
<'.  A  Bdl.   'S;  -  Some  Mctbodn  tor  Siaiji^  tM  VissoiUir  et^ 
Solids,"  b^-  Dr.  Beris  WelnhorR 
SATimOAY.  Januarr  UtH 

lasritcnoa  or  Eijxtiuol  Enoikeebs  :  Stuuknis'  i>BCfi«ji. 
3p.m.  TW(totlisO»nsialP«i*.OIlMCanliiim««)uutBiebaa«t. 
llMl  St  Ih*  Addto  HUl  «Btraae^ 
■OnAT,  iaauary  aoth. 

Faramv  Socikty. 

5'  p.m.  MeetiiU'  at  tli,.  In-litutiLm  of  Kic-'tric^t  Ennitiw-r?,  'J'l.  Victoria- 
xtroet,  Wi  -liu::;t;l4.r.  Tin-  K'Howmf.;  I'Kpcrs  lift  Jowii  (.-r  rrauliog  ; 
1 1  "  MnsH  AfUklytuM  o(  Muiitx'ii  Metal  by  Klectrolysie  and  Some 
Notes  on  the  KIcetrolytic  I'ropwtlw  ol  tbia  Alloy,''  by  J.  G.  A. 
llhodin  ;  (2)  -  On  the  Eqailibriua  fantiNra  8«dilUl  and  Mag^ 
nsstost  SolBbatts."  bjr  S.  Beekett  Duuton;  {>)  ■  ~  ' 
llaltriab,''^B.X.Beolt. 
TDBSDAT.  Janatry  Slit. 

iNhTrrniox  or  Eusctkical  ENcivBr-an ;  MixiireRTFR  f^ocAi,  Si< 
T  -IOp.m     Meeting  in  the 
PoiiitH  Oil  the  .KelecHon  i 
•nd  C  i.  lieaver 
WEDNBaDAT.  FebrtiaiT  lit. 

l2fBTiTUT7os  or  CiviL  KaoiitKiuw !  SxcoaaTa'  Skctioi. 
giSOp.m.  Visit  to  the  STattiaainveisalliakon  , 

teMlBgton.  Tain  fnn  Wsterloo  (Boath  SIsuob)  t»  1 
ton  at  1:40  p  m 

lniTlTriiox  or  ELKc-raiCAi.  Knoixeeds:  Stcuests'  Sr.  ihjn 
7:  it'  ji        Meettre  at  1>2,  VLjioritt-i-lri-.  '.  AVt:aliijiiTit.:-r,  S.W.  Papei 
to  be  re.i  i     '  The  I'les-ent  Klc.ctn.  n-  II ;jMi|ii:ieijl  of  thf  TjOOdon 
Countv  Council  TmniwaM,"  by  J.  W.  An«oi>.   Mr.  J.  H  Rider 
trin  take  the  sluir. 

gsmmni  or  Akmi 
8  M.  Oriiaaqr  Mbstiiw.  taMt  to  to  isad:  "His  Hati«tt{oa 
etthsKOs.'^fcV  Krira]iamUrnNt,K.O.B..F.B.ft 
THVMDAT,  Febmary  2Bd. 

Hi.iHT  KMil.tMaiNO  .Sociirrv. 
H  />  iti    Meeting  in  the  Bann  IiliiUiB«,  High-siiMt.  Taper  to  be 
read  :    The  A|ipligBtisB  at  Bsctris  hwsf  t»  OolBariai,"  hjr 
(t.  M.  Brown. 

miMiBii  Souari. 
s  IS  p.m  OrdinaryO«aaidlfetMagatM>nui«tMr4qtun.IiOBdiiB. 

W.    Paper  to  be  read  :  "  Some  Point*  in  the  Cooatmction  nf  » 
Hl«h  Frequency  Machine."  by  Dr.  Clareoee  A,  Wnght  Aa 
X        Hittphragiu  CoBpnSMr  hj  Dt.  Tliiualon  HoUand  vill 
U.  exhibic.'.i  by  UesM.  HMtOn  *  8W. 
mDAT,  rebruiiry  3rd. 

iMillTiniox  ny  Ki  i  i  rki^n.  K.n  .im  kiik  :  Manciie»tk«  BTcnnfs'  S.-. nov 
7:3V  p.m.    MeoUnn  in  the  Municinal  SebooJ  of  Taehootosy-  faMr 
to  b*  nadi  »Tbe  Btastrie ^aifouM  c<  ArtssseMlss."  Iqr 
V.  H  Mahler, 

JCMOH  IXHTITCTIOS  or  EsolNEUVH. 

»p.m.    Meeting  at  the  Wcatniinster  I'oJaee  Hotel.  Paper  to  be  read ; 
■  R..c»nt  Develupasnts  In  Blastaia  Ugbtim,"  tqr  PmL  H.  T. 
DiiviJge. 
SATI^flOAT,  P»bniaT7  4Ui. 

Oia.>uiow  TEcrrNicAi,  CollehK  Si  iiufTinc  8oa>.Tr. 
7  30  p.m.    Meeting  at  3H,  Batb-atraeL   faper  to  be  read :  "  Oatbods 
Ilayi  and  AUiwi  PbtaoaisBS."  I^M.  BIylh. 
lN>irt  rrTioN  nr  EtsctlOCAl,  Bmimsa;  OTitsaMr  flBETMM. 
7:»p.m.  8ii»hii«C!aBesrtatOrasvinerBss'a  t  t,f 
Olaws*- 
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THE  IHSULATION  OP  ARMATURE  OR  OTHER  COILS 
FOR  HIQH-TENSIOH  APPARATUS. 

ItY  J.  S.  ltI(.liriKI.Ii. 

Some  trouhle  has  Iwcn  cxpcricuced  from  time  to  time  by  the 
breakdown  of  the  insulation  of  armature  roiU  in  alternators 
built  for  fi.OOO  volts  and  upwards.  The  writer  has  had  par- 
ticular trouble  in  this  way  with  a  1 0.000- volt  ulteriintor,  which 
broke  down  oti  one  or  two  occasions.  In  '.his  machine — in  fact, 
in  the  case  of  most  machines  the  copper  is  insulated  from  the 
«ore  plates  by  means  of  a  solid  mica  or  micanite  tube,  having  a 
dielectric  Rtrength  capable  of  riaistiii^'  at  least  four  times  the 
working  pressure  :  and  the  ends  of  the  tnbes^n  this  jurticular 
-case,  as  they  are  generally,  are  carrieti  out  quite  dour  of  the 
frame,  bo  that  there  ciin  lie  practicably  no  chance  of  sparking 
taking  place  {mm  the  ends  of  the  coiU  to  the  fram4>. 

There  was  evidently  something  unusual  al>oiit  the  cause  of 
the  breakdowns,  and  careful  e.\|>eriments  were  therefore  made 
to  determine  the  exact  i-iuse  of  the  trouble.  The  coils  in 
<{ueation  are  insulated  Itotwueu  turns  with  varnished  cotton 
braiding,  and  without  by  the  micanite  tubes  above  mcutionc<l, 
the  micanite  1>eing  of  the  be^t  itoa.sible  'lualit}'.  and  the  lultes 
being  exceedingly  well  built.  The  coils  are  formed  by  wind- 
ing the  ribbon,  of  which  the  cun<luctors  consist,  through  two 
tubes.  The  ends  of  the  coils,  where  ther  emerge  from  the 
tubes,  are  protected  bj-  slips  of  mica  and  wrajipings  of  the 
Well-known  ordinary  Kmpire  cloth  with  ]>re«|iahn,  and  Knally 
black-ta|>cd  to  give  some  mechanical  protection,  the  workman- 
ship being  all  that  could  t>e  desireil.  l  '|>on  e.xaniining  a  coil, 
by  splitting  ojwn  the  tulie.  it  wa.i  ut  once  apparent  that  serious 
corrosion  bad  been  taking  place,  the  bi-aitlini:  being  practically 
destroyed,  and  the  copper  covcre<l  with  a  green  dcfKwit.  An 
inspection  of  the  emh  of  the  coils  showed  that  the  Empire 
cloth  near  the  tubes  was  eomplftcly  rotteii,  Iteing  quite  damp 
and  hik\ing  a  strong  acid  reaction,  but  the  braiiling  was  in 
fairly  good  order,  although  also  damp  and  having  aciil  reaction. 
I' [ton  o|>ening  some  of  the  tulx-.i,  it  was  discovered  that,  in 
some  of  the  coils,  the  whole  of  the  braiding  was  rotted  away, 
the  copper  being  covered  with  a  green  deposit,  which,  u|M>n 
analysis,  was  found  to  be  nitrate  of  copper :  there  also 
apjioarod  to  r>e  a  certain  amount  of  free  nitric  acid  present. 
In  the  (jnpire  cloth,  at  the  ends  of  the  coils,  sulphuric  acid 
-was  foun<l.  As  the  materials  were  all  of  the  hett,  it  was 
.immediately  Huspected  that  the  nitric  acid  nas  formed  by 
'brush  discharge  causing  ozonisation  of  the  air,  and  in  onler 
to  make  quite  sure  of  this  fact,  one  of  the  tubes  was  carefully 
cleaned,  and  a  strip  of  bright  copper  ga\irA>  covered  with  pure 
filter  pa|)er  was  placeil  insi<le  the  tul>«,  the  outcide  of  the  tulie 
being  covered  with  tin-foil  connected  to  earth,  the  copper 
ibeing  connected  to  the  supply  of  lU.UUO  volts — the  |Ni{>er  was 
.not  specially  dried. 

Ocoue  wiis  protlucetl  in  considerable  i|uaiitiiii!S  at  once,  and 
in  about  one  week  a  considerable  amount  of  green  <lepot«it  of 
nitrate  of  copper  was  formed  on  the  copjier  gau;(e,  and  free 
nitric  acid  on  the  filter  paper.  The  cause  of  the  breakdown  of 
the  coils  was  therofon!  quite  clear.  Hrush  tlischarge  took  place 
on  the  inside  of  the  coils  from  the  copjier  to  the  mica,  an<l,  with 
the  nitrogen  from  the  atmosphere  and  moi.stui'«  from  the  air, 
produced  nitric  acid.  The  acid  worked  itself  out  of  the  tube, 
ami,  combining  with  the  gy|isum  in  the  Empire  cloth  or  braid, 
formed  sulphuric  acid  at  the  ends  of  the  coils.  It  was  found 
that  the  coils  at  the  end  of  the  machine  were  in  a  worse  con- 
dition than  the  one«  lower  down,  ami  the  dt^ee  of  corrosion 
was  somewhat  variable,  pointing  to  the  fact  that  some  of  the 
coils  were  dryer  than  others,  there  being  no  doubt  that  the  rate 
•  of  eorroiiivu  action  was  enormoiuly  increased  by  the  presence 
-of  free  moisture. 

Prof.  Ernest  Wilson  some  time  ago  carried  out  some 
leM'arches  on  the  formation  of  ozone,  ami  found  that««)uiBa- 
tion  set  in  at  a  pressure  in  the  neighbourhood  of  2,000 
volts,  and  that  the  rate  of  pnHluction  itK-iva.se4l  at  a  greater 
rate  than  the  increase  in  pieesure,  the  amount  being  very  uon- 
«idcrable  at  5,000  volts,  and  very  much  more  than  twice  the 
quantity  at  10,000  volu.  It  would  ai)pe;ir.  therefore,  that  in 
.Any  machines,  oven  down  to  as  low  a  prcs):uro  as  2,000  voUk, 


trouble  from  the  above  mentioned  cause  might  be  experienced. 
Careful  vacuum  drying  of  the  coils  during  the  process  of  insn- 
lation  would  undoubtedly  serve  to  delay  the  breakdown  of  the 
machine,  but  it  certainly  sifems  that  no  method  of  insulation 
admitting  air  between  the  copper,  iron  and  insulation  can 
produce  a  machine  that  will  last  for  all  time.  The  only 
proper  method  is  to  fill  in  the  whole  of  the  B|Hu;e 
ln)m  cop|ier  bo  iron  with  insulating  material,  so  as  to 
entirely  exclude  air.  The  mere  sealing  of  the  ends  is  not 
likely  to  be  a  remedy,  as  considerable  heat  is  generated  in  the 
armature  :  this  expamls  the  air  in  the  coils,  and  on  cooling  a 
slight  vacuum  is  fonuwl  which  encourages  the  entrance  of 
fresh  air  bringing  with  it  some  quantity  of  moisture. 

This  investigation  also  showe<l  the  necessity  of  carefully 
insulating  the  last  two  or  throe  coils  at  the  end  of  the  arm  tnre 
where  the  pressure  is  greatest.  It  was  found  that,  on  the  iJ't 
coil  particularly,  the  copper  was  pitted  in  places,  and  opposite 
each  little  lump  the  braiding  was  punctnrwl. 

On  all  alteniatiiig-cuiTent  systems  surging*  will  arise, 
causing  rises  in  (wtential  at  frequencies  greatly  exceeiling 
the  working  frequency.  The  result  ap|iears  to  Ik;  as  though 
the  whole  pre&.<iiire  of  the  machine  is  thrown  on  the  lirst  coil, 
and  sometime!)  the  Krst  two  or  three  coils.  The  ordinary 
braiding  is  not  nearly  sufficient  to  renist  these  li.ses.  The  end 
coils  need  therefore  to  Ikj  insulated  in  a  much  more  secure  way 
tluui  the  remaining  coils  of  the  armature. 

The  writer  has  to  arknowletlge  the  great  help  gi^'en  by 
Prof.  Ernest  Wilson  in  airrying  out  the  investigiition. 


ELRCTRICI1Y  MBTBRB.^ 

BY  C.  H.  W.  UKItHARDI. 

(Cuntiniied  from  jxKjt  -5.?^.) 

Itriuh-fJiilimnn  iffUr. — The  Mrush-Gutmann  meter  is  another 
example  of  the  induction-motor  type  of  integrating  wattmeter. 
It  is  m;ide  in  America,  and  its  <lesign  and  workmanship  are 


Fio.  1& — Siiowixo  Pebmaxknt  Maonct  or  Bai-sH-UcrHAXM  Metkb. 

good.  Its  case  is  comjwsed  of  an  inm  l>ox  with  an  aluminium 
cover  containing  the  necessary  windows  for  reading  the  dials 
and  inspecting  the  ilisc.  The  case  fits  on  to  the  rim  of  the  easi- 
iron  1k)x  and  is  cemented  round,  forming  a  dust-and-damp- 
tight  joint.    Fig.  13  illustrates  the  meter  with  its  cover  off, 

*  From  »  torthoomiOK  book  to  b«  pubhshed  bj  "  Tbc  E)«otriciaa^ 
Printing  and  rubllBhiDg  Co.   All  rinht*  are  rc-«nred.  ^ 
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and  shows  the  |>erm!iticnt  mo^L^net  of  tlie  brake  which,  .oh  will 
be  wen,  is  of  a  very  ^^ixxl  form  for  reiuainui^'  [lemianpnt.  Tlio 
bracket  on  which  this  mitgnct  k  clitiiipdd  is  pruvitlcd  with 
slou  for  the  clamping  screws,  which  eutkole  the  mugnet  to  be 
shifted  towards  the  edge  of  the  disc,  or  in  the  other  direction, 
for  calibrating  at  high  louds.  In  all  nielerH  where  the  magnet 
is  shiftod  to  alter  the  sjmcU,  it  will  lie  easily  seen  that  when- 
ever the  discs  extend  beyond  the  airgap.  the  8[>eod  ia  rciiuced 
by  bringing  the  magnet  towards  the  edge  of  the  disc,  causing 
the  brake  to  work  at  a  greater  leverage.  Where,  however, 
tlic  air-gap  extends  beyond  the  edge  of  the  disc,  moving  the 
magnet  outwards  reduce*  the  lines  tlirough  the  disc  and  thus 
increaaea  the  speed. 

The  rotor  is  diHeront  to  those  of  other  meters  in  that  it 
is  slotted  in  spiral  lines  (see  Fig.  It  is  claimed  that  by 

so  slotting  the  disc  a  higher  torque  is  obtained.  Tlie  stationary 
portion  of  the  motor  is  shown  in  I''ig.  14.  The  core  is  com- 
[Kjivcd  of  two  parts,  the  main  portion  and  the  bri<lge,"  which 
is  the  poition  below  the  di^c.  The  magnetic  circuit.,  therefore, 
has  two  air-gape,  one  in  which  the  disc  rotate-s  and  anoilter  at 
the  back  which  ]>reventh  the  bridge  Iteing  in  actual  magnetic 
contact  with  the  main  portion.  The  shunt  (^oil  is  placed  on 
the  back  leg  of  the  core,  Itcing  sup]>orted  by  pmjoctions  on 
the  aluminium  8Lri|>!i,  which  hold  the  two  |)ortions  of  the  core 
in  place.  There  are  two  main  coil?,  one  above  and  the  other 
Iwlow  the  disc,  cairieii  on  the  main  bnickot. 


Fid.  M. 

On  the  inner  side  of  the  main  core  i»  the  friction-com- 
|)en8Uting  piece  by  which  the  meU^r  is  iidjuHt4;d  at  light  loads. 
This  is  moved  U|>  oi-  down  by  inciius  of  a  screw  which  works 
against  .1  small  lug  on  the  bracket  which  carricji  the  motive 
pait  and  is  seen  in  Fig.  i;J. 

The  adjusting  device  for  obtaining  the  quadrature  relation 
Ixjtwoen  the  shunt  and  Held  fluxes  is  seen  in  Fig.  I  I.  It  ia  a 
baud  of  copi>er  placed  roun<l  the  bridge  .  this  band  is  provide<l 
with  terminals  at  iu  two  ends,  ami  the  electrical  circuit  is 
complete»l  through  a  short  piece  of  wire  which  enables  the 
current  generated  to  b«  a<ljust«il  to  the  amount  required. 
The  reaction  of  this  current  on  ihu  tiekl  which  generates  it 
causes  the  flux  of  the  shunt  circuit  to  !«  in  i|Uadriitun!  with 
that  of  the  main  when  the  adjustment  is  con-cct,  and  the 
meter  is  ca|>able  of  measuring  the  true  energy  transmitted 
when  the  load  is  inductive.  The  loop  of  wire  provided  to 
close  the  circuit  of  the  compensating  band  is  long  enough  to 
give  a  wide  range  of  adjustment,  S4>  that  the  meter  may  bo 
quickly  compenKat<-<l  to  work  on  other  |K!ri(i>licitieH  than  that 
for  which  it  is  intumled. 

The  meter  is  cosily  iniitidlcd,  U^ng  provided  with  u  centre 
lug  at  the  top  containing  a  double  hole  for  letting  the  screw 

f 


head  |iass  through.  The  terminal  box  is  1>elow  :uid  is  pro- 
videtl  with  a  hinged  lid.  The  dials  arc  direct  reading  in  watt 
houi-s  instead  of  B.T.  unite,  and  it  would  be  better  if  they 
were  made  for  the  latter  for  use  in  Great  Britain. 

The  shunt  watt  loss  is  very  small,  and  varies  from  /.  to  * 
watts,  depending  on  the  preasure  an<l  {>crio<licity.  In  a  10O- 
volt  10-ani(>ore  meter  it  was  found 
to  be  <^^*^'^^^  watt,  with  a  shunt 
current  of  0'0:57.'»  amperes  on  <)0~ 
supjily. 

Two  -  wire  meters  above  KXK 
amperes  capacity  are  provided  with 
series  transformers,  the  meter 
always  being  of  '(-amperes  capacity. 
For  pivssurcM  above  I'SO  volts  poten- 
tial transfomicrs  are  employed  In 
three-wire  metei^,  both  outers  are 
taken  into  the  meter  in  the  luual 
way  in  meters  up  to  50-amperc3 
capacity  ;  tboise  of  higher  am|)ei^e 
;irc  uge<l  in  conjunction  with  scries  transformers  having  two 
primary  and  one  sw'Omlary  coil,  an  oniinary  two-wire  meter 
l>eing  used  with  this  transformer.  The  testing  constant  given 
for  these  meters  is  the  watt  hours  per  revolution. 

K'lipf  Mel'i:<. — The  Kcli])sc  integrating  induction  watt- 
meters are  mailc  by  the  Lux'sche  Industrie  werke  A.C.  (for 
whom  Mr.  C.  Bniulik  is  tliH  agent  in  Onvit  Britain\  They 
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Fm.  16.— Ktunu:  F.K.O.  McrKii. 


are  made  in  two  tyjics  (1)  for  non  inductive  (F.E.(!.)  and  {i) 
for  intluctive  loaiis  {F.K.M.).  The  two  tyjws  are  similar  in 
size  and  external  appearance,  the  difTcrcncc  being  in  the 
motot.    The  F.E..\1.  i.s  shown  in  Fii;  \^  with  cover  off,  and 


Fi...  17.— E.  I.ll-i:  Ir.E.M.  M«lt:ii. 

the  dise,  brake  magnet,  cyclometer  train,  and  com)icniaiting 
le^lsuuicc  for  inductive  loails  can  all  be  seen.  The  motor  is 
not  visible,  it  being  tixod  behind  the  false  )>ack  iilate  which 
has  a  long  slot  tbtvugh  which  the  «lisc  passes.    The  terminal 
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bux,  which  is  rather  too  small,  ig  shown  with  its  cover  on. 
The  mains  are  inserte<l  upwards  and  are  clanmwl  by  screws, 
the  heads  of  which  arc  just  under  the  cover.  The  appearance 
of  the  F.KG.  meter  with  i(«  cover  oflf  is  very  similar  to  the 
F.CM.  but  the  regulating  resistance  is  absent. 

The  motive  part  of  the  F.E.(i.  meter  is  Rhown  diagram- 
matically  in  Fig.  Ifi  and  that  of  the  F.K..\I.  in  Fig.  17.  By 
comparing  theM  it  will  be  seen  that  the  compensated  meter  is 
somewhat  more  complicated,  having  two  more  main  coils.  Of 
the  two,  howevei',  it  is  to  l)e  recommon'le*!,  its  the  F.E.G.  wa.H 
found  to  huve  a  constant  .''>0  per  cent,  too  higli  (meiining  that 
the  meter  under-rof^iatered)  on  a  load  the  power-factor  of 
which  was  as  high  a.s  O'S.  It  would  thus  he  very  risky  to  send 
out  such  a  meter,  for  the  consumer  mi^ht  add  inductive  appara 
tus  to  his  non-inductive  UmmI  at  any  time.  The  F.K.M.  meter, 
from  tests  ma<le  by  the  author,  lias  been  found  to  difTor  only 
liy  about  S  per  cent,  on  a  power-factor  of  O-.").  Short  circuit 
ing  through  a  fuse  of  double  the  ampere  capacity  seems  to 
have  no  effect  on  the  cotistant.  The  tori|ii<>  of  these  meters  is 
rather  low,  l)oiug  aliout  Igr.^m.  at  full  lo.id.  The  moving  p.irt 
is  extremely  liglit,  but  if  additional  friction  ap|H^ar8  in  the 
registering  train  the  constant  is  greatly  afT'ectc<I. 

The  meters  can  now  be  had  with  the  onlinary  dial  trains. 
These  arc  a  great  im{>rovemont  on  the  cyclometer  trains,  in 
which  it  is  very  difficult  to  detect  faults.  .Some  trouble  has 
been  caused  in  this  direction. 

The  low-load  adjustment  may  be  cfftcted  by  moving  the 
vane  (see  Figs.  16  and  17)  to  the  right  or  left.  The  siMod  is 
increased  by  moving  the  vane  nearer  (he  spindle,  and,  conse- 
quently, the  reverse  effect  is  pro<luced  by  moving  it  the  other 
way.  Alteration  of  the  vane  may  affect  the  high-load  speed 
if  much  adjustment  is  necessary,  but  in  a  much  smaller  degree. 
The  action  of  the  flux  on  the  vane  produces  a  tonpie  which 
may  cause  the  meter  to  run  on  its  shunt  if  made  too  strong. 
To  prevent  this,  a  very  small  niece  of  iron  is  let  into  the  disc, 
so  that  when  the  iron  gets  between  the  |m)1os  of  the  brake 
magnet  it  is  hehl  there  inagneticall3-,and  thus  prevent.^ creeping 
The  meters  are  m«<le  in  variou.t  siws  up  to  .'>0  ampori-s. 
Their  starling  currents  are  gocv),  being  iibo'it  itriu-hundredili 
of  full  loail.  The  full-load  drop  varies  from  I  volt  on  a 
2i-ampere  meter  to  0  1  volt  on  a  50am]K*re  meter.  Tlie 
shunt  current  of  200-volt  met4>rs  im  al»out  OOls  aui^tore,  tliu 
true  watts  Iteing  2  watts,  co«  </<  for  the  slinnt  circuit  is  O-H'tti. 
which  makes  the  lag  angle  <'>(>  deg. 

{To  !»•  rOlitinfiril.) 


THB  LONDON  COLIBBUM. 

This  enormous  place  of  amusement,  .situated  in  St.  Martin's- 
lane,  poesesses  many  features  which  are  undoubteilly  unique, 
and  not  the  least  among  them  ia  ita  electrical  eipiinment 
Apart  from  lighting,  the  extent  of  which  will  be  indicatcil 
later  in  this  article,  there  is  no  similar  arrangement  of  stage 
mechanism  in  the  world,  and  the<letailBhave  had  to  be  worked 
out  entirely  without  a  guide  or  any  similar  apparatus  or 
mechanism  uk  »  luisis,  an,  from  the  maguitude  of  the  table-',  no 
experiments  were  imgsible  before  placing  contracts.  Owing  to 
the  fact  that  the  supply  for  tlu'  stiige  lighting  ami  power  i«  fai' 
greater  and  more  im|H>rtjinl  than  that  to  the  front  of  the  lumsc, 
we  propose  to  deal  with  it  first. 

Ihe  main  services  to  the  stage  arc  all  from  the  Charing 
Cross  .V  Strand  Elect ricity  Supply  Vo.'a  network,  an<l  enter 
the  building  in  au  underground  chamlicr  built  s)>ocially  to 
rc<-oive  them.  All  the  set  vice  work  luts  been  ntn-icd  out  by  ihc 
Supply  Company  themselves,  and  the  result  is  a  very  excel- 
lent piece  of  worxmanship.  The  cables  are  all  carrie<l  in  sheet- 
iron  casing  filled  with  sand,  until  they  reach  the  main  switches, 
after  which  they  are  cleated  to  the  wall,  and  after  pjissing 
through  the  main  distril>ution  boai<ls  are  carried  in  steel  co.n- 
diiit.  There  are  four  thtoe-wiro  services,  for  the  lighting  and 
])ower,  taken  from  the  ordinary  network,  but  in  the  event  of 
failure  of  this  source,  the  entire  supply  can  be  derived  from 
.•i|iocial  theatre  mains  which  are  run  from  one  of  the  Charing 
Cross  Company's  Rub  statitms  and  KUj)ply  theatres  only  from 
separate  generating  plant.  For  changuig  over  from  one  supply 
to  the  other  change-over  switches  by  Ernest  F.  Moy  (Ltd.) 


have  been  fixed,  and  the  operation  is,  of  course,  the  work  of  a 
moment  It  is  interesting  to  observe  (Fig.  1 )  that  a  B]>ocial 
telephone  is  provided  clirect  from  the  change-over  switches  to 
the  company's  sub-station,  so  that  immediate  warning  may  bo 
given  of  any  intention  to  take  current  from  the  theatre  mains 
should  it  be  necessary.  From  each  main  change-over  switch 
the  cables  are  Inken  to  separate  cast-iron  fuse  Iwxcs  and  there 
dividc<l  up  iritf>  circuits  of  suitable  carrying  capacity  for  the 
lamps  which  they  have  to  supply.  When  fully  lignte<l,  the 
stage  requires  almut  "-'.OOO  amperes.  This  is  macic  up  of  3,000 
.12  c.p.  lamps,  21  are.'^,  one  SO  am|»ere  Jirc  for  a  i>iograph,  nine 
.'^0  am{>ore  arc^  for  s|>eeial  stugn  effects,  and  throe  arcs  in  the 
front  of  the  house.  All  the  incandescent  lighting  is  at  200  volts 
and  the  arc  at  1<X)  voltn.  The  entry  of  the  power  service  i-; 
quite  distinct  from  that  of  the  lighting,  although  they  are  both 
in  the  sumo  room  but  8C|)aratcd  by  several  feet. 

Situated  no.vt  to  the  main  intake  room  is  an  arc  intake 
room  supplieil  by  a  three-wire  sen'ice  also  from  the  Charing 
C1-0S.S  Coni|any.  Here  again  the  onlinary  service  is  duplicated 
bv  one  taken  off  the  s|ioci:il  theatre  mains  and  a  thrc«-poIe 
euango-over  switch  is  provided.  Xormally,  the  arcs  are  all 
worked  off  the  theatre  mains  and  the  onlinary  network  is  kept 
as  a  stand  by.    There  are  nlso  a  few  lamps  in  the  intake. 


Flo.   1.  — •I|IDI1>.\RY  NvrWORK    IlTTAKK,  :>IIi>WllCQ  HaIN  CBASnt.OVn 
SWITl'IIIS. 


dimmer  and  controller  rooms  which  derive  their  supply  from 
the  same  source,  but  connection  ia  niaile  to  the  cables  on  the 
live  si'Ie  of  tlio  ehatigc-over  switch.  Thus,  whether  the  lighting 
or  power,  or  both,  for  the  8t<ige  ist  being  supplied  either  by  the 
onlinary  network  or  by  the  special  theatre  mains,  there  is 
alway.-!  light  to  enable  an  attendant  to  get  at  the  change-over 
switches.  The  theatre  mains  inside  the  building  arc  nm 
in  iJoulton  cumhiit,  cnibeilded  in  concrete,  paintetl  a  dis- 
tinctive colour,  so  a-s  to  Ije  ciwily  ilistinguishable  from  any 
other  c.'iblcs.  Indeed,  the  conduits  thi-oughout  the  buihling 
have  Im-cii  painted  with  difl'crent  colours,  so  that  one  may  see 
in  a  moment  whether  the  c:d>lc.s  in.aiilc  arc  for  lighting,  power 
or  nrts.  For  the  smaller  wiring  Itathurst  tubing  has  lx<en 
use<l,  but  fur  ill  heavy  work,  and  that  on  the  stage,  brewed 
steel  conduit  has  been  employed.  Where  it  has  Been  neces- 
sary to  carry  the  wire.s  in  wooil  casing,  nothing  but  solid  oak 
ha^i  been  put  up. 

The  main  stage  switchboard  (Fig.  2)  is  fixed  on  a  lighting 
gallery,  s|jecially  constructed,  about  12ft.  from  the  stage  level. 
On  this  gallery  is  also  a  regulator,  and  both  it  and  the  switch- 
board arc  mounted  on  etecl  frames.  These  boards  control  the 
whole  of  the  stage  lighting,  und  the  different  coloiux)d  lamps 
being  fed  fmm  coloured  enamel  slate  i>anels,  upon  which  the 
switches  are  fi.xed,  the  colour  of  the  lampit  controlled  by  any 
switch  can  l)e  seen  at  a  glance.  There  are  four  different 
colours  emplo3'od — viz.,  re<i,  blue,  amber  and  white,  and  there 
are  17  circuit  switches  on  each  panel  of  the  boanl.    On  thig 
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hoard  thpro  arc  no  negative  wires  whatever ;  thc«o  ni-e  all  '<  The  numerals  arc  fomuMi  )>y  a  nerif!H  of  tmall  inoandoscetit 
divided  in  the  intake  rooms  in  the  basement  and  connected  lamps  o|)eratod  by  a  rotary  switch  fixed  in  the  prompt  corner, 
to  a  fuee-board  to  which  negative  wirot  only  are  uttached,  so  i  It  is  interesting  to  Dot«  that  the  length  of  wire  required  for 
that  there  is  no  [wssibiiity  of  a  short-circuit  either  on  this  fuse-  these  number  boxes  is  no  less  than  3  miles.  An  ini|>ortant 
l>oanl  or  on  the  main  switchboard  itself.  The  rej^nlator  is  of  a  part  of  the  work  ii;  t'lo  signal  system,  the  main  board  of  which 
type  now  met  with  very  frequently  in  new  theatres  :  the  >;oar  is    is  also  lixod  in  the  |>rompt  corner,  so  that  the  prompter  or 

>tagc  niauaj'er  has  at  his  command  a 
system  whicn  permits  him  to  control  any 
poition  of  the  machinery  or  effects  by  th« 
mere  pressing  of  a  button.  This  main 
board  comprises  32  ways  connected  to  the 
sumc  numucr  of  outlyinj^  stations,  each 
station  being  provideil  with  a  red  and 
;j;reeii  lamp,  which,  by  moans  f>f  a  pre 
aiTangcd  c<mIc,  convey  instructions  noise- 
lessly and  instantaneously  to  the  opera- 
tives. Thus  the  old  system  of  Iwll*  anil 
the  still  oilier  system  of  shouting  arc 
entirely  eliminated. 

In  order  that  there  may  be  a  minimum 
witato  of  time  a  complete  installation  of 
telephones,  for  the  heads  of  the  varions 
stage  departments,  has  been  provideil- 
The  exchange  is  in  the  basement  under 
the  stage  and  there  is  au  operator  always 
in  attendance  to  look  after  the  21  station.i. 
From  the  prompt  comer  to  the  dressing 
rooms,  orcliestra,  flies,  green  room,  bana 
room,  iVc,  there  is  a  veiy  complete  system 
of  electric  bolls. 

The  whole  of  the  above  work,  such  as 
refers  to  lighting  and  signalling,  has  been 
carried  out  by  Messrs.  Blackbuni,  Starling 
iVr  Co.,  the  C'olisonm  being  the  thirty- 
thinl  theatre  which  they  have  equipt**! 
with  electric  light,  and  all  the  matciials,  with  a  few  excep- 
tions, have  been  manufactured  at  their  Nottingham  works. 

Naturally,  the  feature  of  greatest  interest  at  tlio  Coliseum  is 
the  rcvolvihj;  sta^e,  which  con^i^ts  of  three  concentric  rings 


FlO.  8. — St.»OB  SWIK'liaOARD  .»JtD  RB(;UUlTOtl. 


of  Messi^  Moy's  standard  typo  (Tfif  Ehrlririon,  Vol.  LII., 
p.  H42),  and  |>crmits  of  the  lowering  of  the  circuits  individually 
or  collectively  by  means  of  an  ingenious  locking  device.  It  is 
fitted  with  slioit-circuiting  switches  and  steel  ro]>e  trackci 
gear.  This  tracker  gear,  after  passing  over  pulleys,  passes 
<lown  into  the  dimmer  room,  wherein  alx)ut  50  Lyons  liquid 
resistance  jars  are  situated.  (Ireat  credit  is  due  to  Messrs. 
Blackburn,  Starling  &  Co.  for  the  way  in  wliich  they  have 
carried  out  this  portion  of  the  work,  and  the  arrangement  of 
the  tracker  gear  is  proKibly  superii)r  to  that  of  any  other 
theatre  in  this  country. 

At  one  end  of  iho  switchltojird  gallery  i*  the  irc  lighting 
switchboard  and  rcgulair)r  ^Fig.  .1).  All  the  arc  resistances 
are  situated  in  a  room  in  the  basemuut,  adjacent  to  the  main 
intake  rooms.  The  footlights,  known  technically  as  the  "float," 
contain  2f>0  32  c.p.  lanqts  of  all  four  colours.  On  each  side  of 
the  proscenium  there  is  one  length  carrying  15U  32  c.p.  lamjis 
al-iioof  all  fi  urcolours^  Vov  head  lights  there  are  eight  battens, 
seven  of  which  have  from  160  to  200  and  the  other  100  33c.p. 
i-od,  white  and  blue  lamps.  In  .atldition  to  these,  there  are 
ixho  12  portable  hanging  lengths,  each  fitted  with  12  32 c.p. 
lamps,  which  cin  he  carriuil  about  the  stage  for  sfwcial 
lighting.  On  diflTereni  parts  of  the  stage  arc  some  1 10  plugs 
varying  in  size  from  10  to  10  amperes,  ami  these  may  bo  u«e<l 
either  for  the  arcs,  re<luccd  fi-om  100  volts  li  the  requisite 
voltage,  or  for  incandescent  lam|K9  at  200  volts.  Another 
interesting  feature  of  the  stage  ligliting  is  the  system  of  eight 
s|>ecial  fourcolour  plugs,  which  can  be  used  in  conjunction 
with  a  pair  of  trolleys.  '1  he  latter  can  be  run  alxiut  I  lie  stage  ' 
.IS  required  an<l  contu^cted  to  ;iny  of  these  ]>lug8,  so  that  a  ' 
supply  may  be  hail  ni  almiul  any  point.  Each  tndley  is 
fitted  with  10  four-colour  10nm|icrc  2-]>in  plugs.  .Mthough 
not  strictly  on  the  stage,  the  boxes  occupiol  by  the  audi- 
torium choristers  arc  li;.'litod  from  the  stage  supply.  In  these  j 
boxes  there  are  two  bunch  lights,  each  jirovided  with  t  32  c.p. 
lamps  of  three  colours,  and  in  the  arched  ceilings  of  the  hoxes 
there  arc  30  32  c.p.  Innqis  also  of  three  colours.  All  the  plug 
and  batten  fittings  mentioned  above  are  of  Mr.  Iv.  Wingfield 
Howies'  patent,  as  arc  also  the  SO  orchestra  stands  which  have 
been  supplied. 

On  each  siilc  of  the  pro.^cenium  is  a  number  l>ox  for  inditutin;; 
to  the  .ludiencp  the  number  of  the  turn  on  the  programme. 


FlO.  3.— Anc  .Sn'jn  iiiiDitHii  ANn  Kri.i  i..tioii. 

or  stages,  the  outer  <iue  and  the  intermediate  lieing  each  12''- 
across,  and  the  middle  circle  2.'>ft.  "iti.  The  entire  diameter 
:u;n iss  the  three  is  "-""ft  .  and  so  iiceurate  has  been  the  building 
up,  that  nidy  lin.  of  cluiranee  is  neceasary ;  this  j)cnnits  of 
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the  tableii  runtiitii;  aeparatiily,  without  nibbing  or  touching. 
Kollctl-atcul  undor  fraincg,  9ft.  higli,  sii|)|M)rt  thu  tjibles,  uml 
instead  of  the  motoi-i^  and  wheels  being  un  the  eamiiges,  as  in 
it  tramway,  a  run -way  has  been  fixed  to  the  undcrfranies, 
aod  this  runs  on  the  motor  pulleys,  thereby  reversing  the 


Fi>..  4.— Sta<.b  Di'Bnia  f 'oHar*uiTioN. 


usual  onler  of  things  and  securing  considerable  lightnew, 
a1«8«uce  of  moving  t-ontacts  for  the  current  and  a  very  great 
Dnluctiun  in  noiao.  The  rings  or  ntagos  can  run  in  either  tliruc 
tion  as  separate  pieces,  or  am  be  locKed  together  for  combined 


planks.  An  excellent  idea  of  the  appearance  of  the  table* 
during  their  construction  is  given  by  Figs.  I  and  5,  which  show 
the  method  of  supporting  and  driving,  when  it  is  known  that 
some  130  ll.l'.  of  electric  niotorM  are  provided  for  driving  this 
stage  it  will  h'i  recognised  that  the  electiical  work  in  connection 
with  it  is  of  no  little  importance.  Situated  in  the  main  intaki- 
room  arc  the  double'}K>le  main  switchcK  and  fuses  which  control 
the  supply  to  the  moturt!  (Fig.  6}.  After  leaving  the  change- 
over switch,  the  wrvice  is  divided  up,  and  three  branches  are 
taken  straight  to  three  separate  cast-iron  boxes  as  thown.  Tlie 
largi^st  of  these  is  for  the  outer  table,  and  the  other  two  for  the 


Kro.  6.— Main  ijinixHi*  Alto  Vvam  l»  Table  MAiica. 

'utemiediate  and  inner  tables  re-tpectively.  Imnie<liately  above 
the  switches  arc  fuite  bo.\e«,  one  for  each  pole,  and  from  tliia 
|Kjint  the  cables  nni  to  a  main  xwitchboard  (Fig.  7)  in  the 
contnillcr  roimi. 


Flu.  n     InnkII  »N|.  lNTEIISIKl>l.tTB  TABLES  W  PoSmoX. 


cHects,  and  though  each  ha*  iu  own  set  of  motors,  the  latter  All  the  cables  arc  Messrs.  \V.  T.  (..lover's  firepi'oof,  and  are 

may  be  nin  in  |)arallrl  when  necessary.     Screwcil  to  the  drawn  into  steel  tubes  treated  with  Angus  Smith's  compound, 

uiidcrfnuiie,  with  a  layer  of  compiuK^cil  felt  between  the  The  switchiMiard  consists  of  |i;incl»  of  enamelled  slate  mounted 

Burfavcx,  i*  the  »Ugc  llooring,  which  is  com|>o.ied  of  2iin.  teak  on  steel  fiumo,  and  has  the  following  instiunienU  fixed  upon 
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it :  four  circuit  brcakciK,  onu  fur  the  centre  table,  one  for  the 
intennediittc  and  two  for  the  out«i' ;  four  arametcn),  one  in  series 
with  eacli  circuit  breaker ;  and  four  owitch  fuses  for  each  motor. 
The  automatic  circuit  lireakot a  uri'  uf  Motors.  K.  Spognoietti 
it  Co.'s  patent  edgewise  type  (Fig.  11),  (itted  with  t<ipjtlo 
joint*  no  arranged  ag  to  prevent  any  possibility  of  the  switch 
being  clo!<«d  when  there  is  a  short-circuit  on  the  line.  There 
are  M  motors  in  all,  and  as  thclt^  is  a  fn««  in  each  pole  of  lK)th 
field  and  armature,  there  are  altogether  !'f>'t  switch  fuses.  As 
the  motoK  arc  reversible,  both  annaturc  and  field  leatU  come 
back  to  this  board. 

For  regidating  the  speed  of  the  motor*  Bome  exceedingly 
largo  controllers  have  >>ocn  installed  by  the  Sturtcvant  Engi- 
neering Co.  There  arc  foui  of  the-'e  controllers  (Fig.  H),  three 
uf  which  control  four  motors  each,  and  the  fourth  two  niotor>> 
Owing  to  the  fuel  that  the  large^it  table  rcipiire^  such  a  i-on 
•iiilerable  amount  of  power  it  was  not  thought  advisable  t<i 


Km.  7. — M<  Ti'B  S»1T<  HIlOARt). 


cuntrol  all  it«  motors  with  one  controller,  an<l  therefore  they 
have  been  divided  into  two  groups  of  four,  eat:h  of  which  is 
controlled  by  n  itciMinite  controller.  I'nder  normal  conditions, 
however,  the  two  controller  drom*  are  worked  simultaneously 
by  means  of  gearing 

They  are  of  the  drum  or  tramway  ty|>e,  and  the  method  of 
control  is  not  only  by  scries  ]Kir,illcl  couibinations  of  the 
various  groups  of  motors,  but  intcrrac<liate  s{>ecd8  arc  also 
secured  by  inserting  rcsistunce  in  series  with  the  motors  and 
by  other  means.  Ily  a  novel  arrangement  the  making  an<l 
bre'iking  of  the  circuit  on  contacts  insiile  the  contHwlcr  ia 
avoided,  and,  instead,  the  circuit  is  always  made  and  broken 
by  solenoid  •  conti-olled  main  switches,  all  of  which  aic 
e<|Uipped  with  carbon  making  an<l  breaking  nHitucts  and 
magnetic  blow-outs.  The  controllcis  are  operated  through 
worm  guar  from  rotary  bandies  hituateil  on  a  gallery  above 
the  stage  level,  and  at  the  other  end  of  the  switchboanl 
described  above,  so  that  the  operators  always  have  a  full 
view  of  the  stages  when  they  are  rc\olving.  In  addition, 
each  rotary  handle  is  fitted  with  a  largo  disc  which  shows 
the  oj>erator  precisely  which  stop  of  the  controller  he  is 
using  at  ;iny  time.  Turning  the  controller  handle  backwanl 
from  the  "oil  "  pusilioii  hat  the  elluct  uf  short  circuiting  the 


motor  armature  through  a  variable  resistance  for  the  purpose 
of  quickly  stopping  the  motors,  the  motor  fields  Iniing  fully 
excited  during  this  o|)enition.  Emergency  switches  are  fixed 
on  the  gallery  within  reach  of  the  ojierator's  hand,  whereby  in 
case  of  accident,  the  motor  circuit  can  be  instantly  opened. 
Hy  opening  an  emergency  switch,  the  ojierator  bi-caks  the  cir- 
cuit of  one  of  the  soTenoid-controlled  main  switches,  and  this, 
of  course,  opens  the  main  circuit.  The  minimum  speed  of  the 
large  table  obtainable  with  these  controllers  is  miles  i»er  hour, 
and  the  niuximuni  '-'0,  and  the  intermediate  speeds  increase  by 
two  miles  per  hour  each.  From  the  conti oilers  about  10 
cables,  varying  in  size  from  (il  l.-S  to  10;16,  go  to  llic 
resisLani-e  room,  and  arc  run  in  a  specially  constructed  trench. 
A  similar  plan  is  a<lopted  for  the  cables  to  the  motors,  and 
draw-in  boxex  are  provided  undcrtioath  the  stage  for  ca«'h 
table.  .\t  the  diaw-m  box  a  hollow  cast-iron  pilkr  is  eroct««l, 
anil  the  cables  jkiss  up  this  itilo  steel  tube,  which  is  carrie<l 
round  to  all  the  motors  at  a  height  of  about  4ft.  from  the 
ground.  The  <mter  table  is  e<|uip|icd  with  eight  10  ll.r. 
motors  running  at  ■Jlii  revs.  i>cr  miti.,  the  intermediate  tabic 
with  four  similar  motors,  and  the  inner  table  with  two  41  H.i'. 
motors  running  at  revs,  per  min.  and  driving  Uirough 
woim  gear.  All  the  mot^jrs  were  built  and  supplied  by  Messrs. 
.).  r.  Hall  A  Co.  When  tlic  largfr-'t  table  revolves  at  "J  revs. 
|ier  min.  its  outer  iwripheral  speed  is      miles  per  hour.  Tho 


Fio.  B  -STr«T«\-Ain'  (_:o!»t«oujir. 


outer,  intermediate  and  inner  tables  have  lesjHictively  32,  \>'< 
and  S  bearing  pulleys,  an<l  If.,  H  and  4  thrust  pulleys,  in  juldition 
to  the  driving  pulleys  attacheil  to  the  motor  shafts. 

As  has  already  been  mentiono<l,  it  is  possible  to  employ  the 
motors  themselves  for  braking  puriioses,  but  hydraulic  brakes 
are  also  provide<l  anil  arc  held  ofl  when  the  pressino  is  on. 
Hv  means  of  the  latter  it  is  possible  to  bring  the  tables  from 
fiill  siHjcd  to  a  <lea<l  stop  in  '.'G  seconds.  Hydraulic  pressure 
in<licators  arc  provideil  on  the  stage  switchboard  gallery,  as 
are  also  indicating  ammeters  to  show  what  current  is  being 
used  by  the  different  tables.  The  hydraulic  brakes  arc 
operated  by  foot  plungers  fixed  in  front  of  the .  controller 
handles,  i'mlcriieath  the  centre  Uble  is  fixed  a  meUllir 
bnish,  which  makes  contact  with  a  seric-"  of  contacts  connoctc<l 
to  a  special  lamp  indicator  board  on  the  controller  platform. 
The  voltage  of  this  indicjitor  is  I  J  volts,  and  it  serves  the  pur- 
pose of  indicuting  the  position  of  the  centre  Uble  when  the 
other  tables  are  coveretl  with  scenery. 

Fium  the  prompt  coriter  to  the  coutiwUcr  platform  a  Cha<l- 
burn  ship  telegraph  has  been  fixed  to  enable  the  stage  manager 
to  rommunicate  instructioim  ix-ganling  the  movements 
of  the  tables  t4i  the  attcinlant  in  charge.  The  airangcment 
of  this  apiuiiatu^  is  .similar  to  thai  u.iually  suppliai  by  the 
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rhadhurn's  (Ship)  Telegraph  Co.  for  the  ODgine  nxim  tele- 
graphs of  merchant  steamerB,  generating  stations,  &c.,  with  the 
exception  that  the  boll  movement  in  the  indicator  is  replaced 
hy  !in  ingenious  tap|iet  device  (Fig.  9).  It  waa  thought  that 
a  bell  would  make  too  loud  a  sound  for  sta^e  purposes,  an<l 
the  tippot  motion,  which  gives  a  sharp  metallic  click,  was  thuB 
arranged.  The  wheeU  in  the  transmitting  instrument  are  con- 
nected to  the  wheels  on  the  indicator  by  wire  and  chain,  and 
at  each  order  one  of  the  tapping  rods  is  raisi^l  and  caii^cd  to 
strike  the  ca.se  of  the  instrument  a  sharp  blow,  by  which  the 
attention  of  the  attendant  is  attnu;t«d. 


Kk..  9.  -TAri-n  AaBAXosiiniT  oi  CiiAitHPBN  TwcaBAi'ii. 

In  adtlitiou  to  the  titbles,  tbere  are  idso  five  largo  |Minoraraa 
rolls  driven  by  5  H.i*.  motors  supplied  by  the  Lancashire  Dynamo 
and  Motor  Co.  Kac\i  panorama  motor  has  in  connection  with 
it  a  special  motor  |mnel  (Fig.  10)  enclosed  in  u  ca^t  iron  case, 
and  containing  an  ammeter,  double-pole  svritch  and  encloAod 
fuse,  and  a  maximum  and  no-volUige  circuit-breaker. 

There  are  also  two  motors  f<)r  hoisting  and  lowering  scenery. 
Each  of  theso  drives  a  long  shaft  by  mouUH  of  wtirm  reduction 
gear,  an<l  this  shaft  is  geare<l  on  to  three  or  four  hoisting 
barrels,  which  can  be  thrown  in  or  out  <if  gear  as  re<tuired  by 
a  clutch.    Other  electrically -driven  applianccK  in  connection 


Fi«.  10. 
Pahokama  Motok  I'aiiii.. 


Kns.  11.— ('iRcriT-HnEAKKR. 


with  the  stage  are  -.—two  lifts  to  the  dressing  rooms,  on  Otis 
elevator  to  the  flies,  a  pump  driven  by  a  3  h.p.  Electromotors 
Limited  inotor.and  a  travelling  crane  driven  by  a  H.T.-H.  motor. 

All  the  wiring  for  the  motors  on  the  stage  has  boon  carried 
out  by  Messrs.  .1.  K.  Spagnoletti  Co.,  who  also  mode  the 
motor  switchlward  situated  in  the  controller  room,  the  circuit- 
breakers,  the  special  lamp  indicator,  &c.  The  contract,  as 
ma)-  be  gathered  from  the  above,  was  a  very  large  one,  and  it 
hus  been  cairicd  out  in  an  excellent  manner. 


Coming  now  to  the  front  of  the  house,  one  three-wire 
Mirvice  from  the  Charing  Cross  Com(>any's  mains  is  brought 
in,  and  another  from  the  Metropolitan  Electric  .Supply  Co. 
(,)nly  the  outens  are,  however,  made  use  of  in  the  case  of  the 
latter  sorvico.  All  incnndesccnt  lighting  and  power  is  taken 
from  the  outers  at  200  volts,  and  ar&s  from  the  middle  wire 


Ki'i.  IZ-KoMAN  Imhi-s  Kot'ito 
Oramo  Cmcw  Kndkts. 
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of  the  Charing  Cross  son  icc  at  100  volt*.  The  two  suuply 
companies  each  have  a  separate  room  for  their  intakes,  where 
the  usual  main  switches  and  fuso»  are  provided.  Each  com- 
pany's service  is  taken  to  a  main  house 
ilistributinn  switch  and  fuse  board,  the 
two  boards  Ixiing  duplicates,  and  from 
hero  the  whole  of  the  au<litorium 
lighting,  including  staircsises,  passages, 
lavatories,  vestibules,  Arc,  is  controlled. 
From  these  iMiard*,  circuits  are  taken 
to  upwards  of  .10  sub-distribution  fuse- 
boards  plact^I  in  ditruri'tit  |iarts  of  the 
house  for  controlling  various  local 
lit;hts.  Also  in  the  main  house  switch 
room  there  is  a  main  arc  distribution 
double-iiole  switch  ami  fuse  board  fur 
controlling  the  numerous  an;  and  pro- 
jector lamp^  lixod  in  difTcrcnt  parts 
of  the  auditorium  in  special  ventilate<l 
and  tiroproof  chambers.  Finally,  in 
the  same  room  is  a  main  double-pole 
switch  and  fuse  Itoard  for  the  motors 
which  work  the  talking  and  revolving 
signs,  hoists,  fans.  \c. 

The  whole  of  the  auditorium  light- 
ing ami  that  of  the  public  parts  of  the 
house  is  wire<l  on  the  duplex  system, 
so  that  any  one  light  on  the  ^IctI-o< 
politan  Supply  is  followed  by  a  light 
from  the  Charing  (.'ross  supply  ;  thus, 
in  the  event  of  the  total  failure  of  one 
com)Hiiiy's  supply,  the  other  com|)any 
will  give  sutHcient  light  in  every 
pait  of  the  building.  All  tiie  ciiblea 
are  run  in  screwed  steel  barrel, 
and    all    the    fittings     are  tixed 

directly  on  to  the  cast-iron  l>ox  into  which  the  pipe  is  screwed, 
so  that  the  whole  tubular  syst«m  is  metallic  throughout. 
Messrs.  Blackburn,  Starling  &  Co.  have  been  res|x>nsiblc  for 
this  part  of  the  work,  the  magnitude  of  which  niiiy  be  gauged 
from  the  fact  that  there  are  no  fewer  than  1,5.^2  16  c.p.  Iain{i«, 
in  addition  to  a  biograph  arc,  two  projectors,  several  arcs  and 
about  52kw.  fur  power. 

No  pains  have  l)cen  !s|Kired  to  make  the  installation  oma- 
monUil  OH  well  ON  of  high  <iualily  and  gruiit  utility.    This  in 


Kia.  14.— K-'iiAH  Bba/ixu 
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evidenced  by  the  style  of  the  fitting«  and  the  olcctroliere  which 
have  been  employe^].  These  are  of  Messrs.  F.  A:  <J.  Osier's 
m»ke,  and  those  on  the  granil  tier  frontx  are  rei)roductiona  of 
antique  Roman  lampe  (Fig.  1'.').  On  the  upper  tier  fronts  are  ' 
metal  torches  with  Hambeaux  shades  to  represent  a  flame 
(Fig.  13).  The  fittings  iu  the  corridors,  Ntaircaaes!,  and  entrance 
are  the  result  of  a  study  of  antique  Uoiuan  metal  work,  and 
while  the  suitability  for  the  re<iuirenient3  of  electric  lighting 
has  been  carefully  coiisiilurcd,  the  lca<litig  chanictcristic-j  of 
the  Homati  metal  de.sign  have  bcfu  prcservc<l.  Fittings  in  the 
tea  rooms  are  in  the  style  of  the  mo<lern  Knglish  School  and  a 
novel  annngiMuent  of  coloured  beails  has  li«cn  introduced  in 
the  centre  fitting. 

The  revolving  sign,  which  makes  :in  excellent  landmark  at 
the  top  of  the  building,  is  built  up  uf  steel  sectious,  and 
measures  I  Jft.  in  diaraett-r.  It  i»  bolted  at  evi-ry  iuterseclioti, 
and  ou  the  steel  work  the  wonl  "  Coliseum  ''  is  fixed,  in 
letters  6ft.  6in.  high,  comiKjscd  of  hani  wood,  gilde<l  with 
English  gold  and  fitted  with  ■'>00  incandescent  lamps.  This 
ball  is  supported  on  a  hollow  steel  shaft,  running  some  67ft. 
down,  inside  the  tower,  where  the  necessary  gearing  for 
ilriving  it  is  fixeil  ;  thi«  compriscH  au  L-I>'<:tric  motor,  worm 
gear  and  revolving  fuiu  Itoxes  for  controlling  each  individuni 
letter. 

Before  conchuling  this  article  we  liave  to  congratulate 
Mr.  Oswald  Stoll  on  his  reniark.-tble  enterprise  and  Mr.  K. 
Wingfield  IViwIes,  the  consulting  cngiiit'i'r,  du  the  success 
which  has  attended  his  labours.  Wi-  also  have  to  thank  these 
gentlemen  and  the  various  contractors  concerne*!  for  enabling 
lis  to  collect  the  information  given  above. 


BLBCTBIOAL  PLANT  AT  OIBBALTAR  DOCKYARD 

The  new  scheme  which  the  Admiralty  have  in  hand  for 
the  equipment  of  the  naval  dockyui-ds  with  electrical  power 
has  been  fittingly 
inaugurated  oy 
the  establishment 
of  such  a  plant  at 
Gibraltar.  The 
contract  for  this 
included  lliobuild- 
ing  and  erection 
on  site  of  steam 
dynamos  and  elec- 
trical gear,  air  an<i 
circulating  piini|>K 
and  condenfcrF, 
all  of  which,  wi<h 
the  exception  of 
the  electrical  gear, 
was  undertaken 
by  Messrs,  \V.  H. 
Allen.  Son  it  Co. 
For  the  electrical 
gencratnrs,  motors 
ami  balancing  sets 
(he  Electric  Con- 
stmctionCompany 
were  contractors. 

Comprising  the 
generating  plant 
are  four  tliice- 
crank  compound 
hieh-Bpoed  fnrcetl- 
luSricationongines 
of  Messrs.  Allen's 
standard  ty|>c,  directly  cou|>led  to  E.C.C.  generators  and  each 
cjipable  of  developing  "JOOkw.  VmU  engine  will  develop 
300  i.H.i'.  at  'ifO  revs.  |)cr  minute,  when  supplicil  with  steam 
at  llOlb.  per  square  inch  at  the  stop  val\e,  and  exhausting 
either  into  the  atmosphere  or  a  condenser.  The  high-pressure 
cylinder  is  l.'iin.  in  iliuinetcr  and  the  two  low-iiressure  e^'linders 
skTu  each  I'iin.  diameter,  the  Hiroke  in  each  e;uic  being  !'in. 
The  cylinder  vulumcN  and  tbu  succosssivc  |ioint«uf  cut  olf  have 
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been  so  adjust«d  as  to  produce  as  nearly  as  possible  an  equal 
distribution  of  power  on  all  three  cranks,  with  a  view  tu 
re<lucing  the  irregularities  in  turning  moment  to  a  minimum. 

Cast  steel  has  been  employed  in  the  coostruction  of  the  low 
pressure  pistons,  which  are  conical  iu  form  and  arc  fitt«d  with 
kon-an's  patent  rings.  The  high-pre6»urc  piston  is  of  the  solid 
block  tyi>e  and  of  cast  iron,  and  is  fitted  with  a  solid  packing 
ring  of  rei-tangular  section.  All  lhi-eo  pistouji  are  of  equal 
weight,  and  the  eounocting  rods  and  piston  rods  are  all  iden- 
tical, thus  ensuring  a  good  balance.  For  the  cylindens  a  sj>6ci»l 
mixture  of  hanl  and  tough  close-grained  cast  iron  has  been 
made,  having  an  ultimate  tensile  strength  of  I'J  to  15  tons  |ier 
84^iuare  inch.  They  are  provided  with  all  the  luual  accessories 
in  the  way  of  ilniins,  relief  valves  and  provision  for  indicating, 
the  liniid-levcrs  for  opening  and  closing  the  drain  cocks  Iteiii;; 
placed  in  close  proximity  to  the  engine  stop  valve. 

All  valves  are  of  the  solid  jjistou  type,  and  take  steam  on 
the  inside  edges,  thereby  reducing  the  pressure  on  the  glandi- 
as  compared  with  >'alvu3  taking  steam  ou  the  outer  edges. 
EacU  valve  is  tlriven  independently  from  an  eccentric  on  the 
crankshaft,  the  two  low-pressure  eccentrics  l>eing  forged  solid 
with  the  shaft,  and  the  high  pressure  eccentric  being  of  forged 
steel  and  keyed  <ia.  The  three  cylinders  are  completely  isolated 
from  each  other,  in  order  that  the  correct  distances  between 
their  centres  may  be  preserved  at  all  temperatures.  They 
statnl  uiwti  a  massive  and  neatly  designed  cast-iron  trunk, 
which  comuletely  encloses  the  working  parts  of  the  engine,  the 
walls  of  which  also  carry  tlie  slides  for  the  main  crosshcads. 
lietween  the  lop  of  this  trunk  and  the  cylinders  are  cast  iron 
distance  pieces,  which  are  cast  in  one  piece  >vith  the  cylinder 
bodies  and  are  provide<l  with  oj)ening8  which  |K)rmit  of  e»*\ 
access  to  the  piston  and  valve  rod  stutling  boxes,  for  inspection 
and  adjustment.  The  apcrtur&<  through  which  the  piston  and 
valve  rods  pass  into  the  tmnk  are  fittefl  with  a  ajwcial  form  of 
bush,  which  effectively  prevents  oil  from  passing  up  into  the 
cylinders,  and  also  prevents  water  from  entering  the  crank 
chamber.    The  whole  trunk  and  cylinders  complete  stand  ujion 

a  massive  cast- iron 
bed-plate,  which 
forms  a  reservoir 
into  which  the  oil 
drains,  and  from 
which  the  oil  is 
supplied  atapren- 
.sureof  about  iMh- 
jier  Mjuaro  inch 
I  o  all  the  workinj: 
parts  by  means  of 
a  small  valvcl«« 
force  pump  driven 
from  one  of  the 
eccentrics  of  the 
engine. 

i'iston  rods, 
valve  rods,  con- 
necting rods, 
eccentric  rods  ami 
crankshaft  arc  all 
of  Siemens-Martin 
steel,  having  » 
tensile  strength  <tf 
28  to  32  tons  F"" 
square  inch  and 
giving  under  test 
an  elongation  of 
.10  |K'r  cent,  in  » 
length  of  '-in- 
With  the  excep- 
tion of  the  cross 

head  Itearing!',  which  are  of  gun  metal,  the  whole  of  the  bearing 
throughout  are  lined  with  white  meUl  and  all  are  supplied 
with  oil  under  [)ressuro,  from  the  force-pump  descrilied  abovc- 
Thc  governor  is  of  Messrs.  Allen's  standard  enwikshaft  type, 
and  operates  a  double  beat  throttle  valve  of  special  design- 
plitced  between  the  stop  valve  and  the  engine,  the  spinaK' 
entering  the  vahc  box  through  a  practicidly  fi  ietionless  bu«n. 
A  solid  disc  iHitlerii  lly  wheel  is  forced  on  to  tlie  end  oi  »h« 
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crankahuft  anfl  lecurely  keyed  ;  tlio  dynamo  side  of  the  wheel 
is  ac4>urately  faced  up  to  form  the  coupling  face  for  the  armikturo. 

All  cylinders,  stop  valve,  governor  valve  and  steam  separator 
are  properly  lagge<l  with  asbestoa,  laid  on  under  steam  and  are 
covered  with  blue  sheet  steel,  the  whole  thus  presenting  a 
very  neat  appearance.  The  following  test  results  from  the 
official  trials  of  one  of  these  neis,  made  at  Messrs.  Allen's 
works  at  Bedford,  may  be  of  interest : — 


Oondanaing. 

Nonoondpnsbg. 

■JOO 

.  30O 

380 

.  8tW 

Steam  per  kv  per  hour  in  Iba. 

2f.-a 

.   a'l  r, 

St«ani  preB*ur«  in  main  pip*!  . 

12nib.  per  w).  In.  . 

.  1301b.  p«r  «).  in. 

«Glb              „  . 

.  1071b  

Yafuum  in  inchi-«  n(  n)«rcary  . 

•J701n, 

n 

The  ^veriior  trials  show  a  variation  in  speed  from  no  loa<l  t.o 
full  loa<l  of  2-9  [yet  cent.,  the  .''|)ecilic<l  limit  lieing  :i  |ior  cent. 

Thcr<>  are  four  indcpemlcnt  surface  condensers,  each  capable 
of  dealing  with  G,r)(H)lii.  of  steam  pi-r  hour  and  maiutainin);  a 
vacuum  within  4in.  of  the  barometric  pressurt-,  when  supplied 
with  circulating  water  at  a  tern  pet  alure  not  exceciling  GO'-  F. 
Each  condenser  caxing  is  of  cast  iron  and  cylin<lrical  in  form, 
and  fitted  with  tube  plates  of  Uin.  thickness  <if  the  best  rolled 
brass.  Thes«  tultcs  are  all  of  the  l>est  soHil  drawn  brass  {if 
3in.  external  diameter,  and  are  li.xcd  in  the  tube  plates  l)\ 
means  of  screwed  ferrules  ajul  tape  |>acking,  the  ferrules  havinf; 
Upe  to  prevent  the  tubes  from  slipping  out  of  place.  One  of 
the  waterheads  of  the  condenser  is  provided  with  a  horizontal 
diaphragm,  by  which  the  water  is  made  In  circidatc  twice 
through  the  length  of  the  condenser,  traversing  first  the  lower 
tultes  and  then  the  upper  ones.  Ksich  ha.s  a  total  cooling 
surface  of  GGU  s<|.  ft,  ana  is  fitted  with  the  usual  accessories, 
including  vacuum  gauge,  drain  cocks,  >Vc.  The  air-pumps 
are  of  the  vertical  single-acting  hMwanls  ty|i«,  the  banxd 
having  a  diameter  of  I  tin.  by  Gin.  stroke.  They  make  from 
120  to  130  revs,  per  min.  Eioh  is  driven  directly  by  a  single 
cylindenlouble-acting  hteam  engine  by  means  of  side  ro<lsfrom 
the  engine  crossheud,  tlie  steam  cylinder,  having  a  iliameter  o: 
Gin.  and  a  stroke  of  the  same  length,  lioing  placeil  in  line  with 
the  air  pump  barrel.  The  valve  seatings,  guai-da,  bucket  and 
air  pump  barrel  are  of  gunmetal,  and  the  bucket  ro<l  is  of 
forgofl  bron/.e,  the  valves  being  of  the  "  Kinghom  "  pattern. 
All  ilif  engine  working  (nirts  are  of  the  best  Siemens  Martin 
steel.  Jvich  circulating  pump  is  of  Mes.srs.  Allen's  wtll  known 
"Conqueror  '  pattern,  having  suction  and  discbarge  braneher 
ain.  diameter,  atid  is  capable  of  delivering  tTtO  gallons  of  %vater 
p«r  minute  when  running  at  700  rev.*,  jwr  min.,  against  a 
m^mum  lift  of  10ft.  including  pipe  friction.  The  pump  body 
is  ol  cast  iron,  the  disc  of  gunmetal  and  tlie  spimlle  of  forged 
naval  kron/e,  the  disc  having  a  diameter  of  lOin.  It  is  coupled 
direrlly  to  a  continuous-current  motor  by  the  Electrical  Con- 
struction Co.,  lioth  pump  and  motor  being  mounted  cm  the 
same  lioKopiate.  Thesf  circulating  pumfis  are  each  fitted  with 
a  steam  air  *joctor  for  starting.  The  general  appearam-e  and 
arrangement  nf  thi.i  plant  is  well  shown  in  the  accompanying 
photograph,  taken  after  erection  at  Gibi-altar. 


AUTOMATIC  VOLTAOE  RBOULATORS. 

Thn  Uriliah  Tlionisuti-ffonKton  Co..  rcaliKiiiK  tbo  Tuct  lliat  the 
voltago  rpgiilaiion  of  f{»«nfrator»,  Umrc-  oi<i>i-cii*ll.v  of  t\w  aUrrnntinK- 
current  tvpp.  haw  loiiK  been  n-cogni.wl  u»  of  great  iniportjincc,  havi 
tlpvplopcil  anil  pineoil  upon  the  market  rrgnlntorit  for  iiiil«ni.'iiicidl> 
accomplishing  lliix  reHiiU  inilrpeo'lcntly  of  spoixl  rlinngrmiknil  vnrin- 
tions  in  loail.  Thru*'  voltage  reguliilors  an-  lU-xigiicil  fur  KWilrli- 
board  nw  anil  aro  mnunUMi  on  a  ninilile  or  *\nlf  Iiium^.  Tho  UK-tiil 
parti  are  all  bighlv  poliiihi-ii  and  have  a  Mack  oxide  linlitli,  wbili- 
the  nia^ota  are  \vi>und  with  specially  treated  Kilk-covereil  wir«. 
The  whole  device  is  enrlooed  in  a  glasx  ca»»e  whioli  can  Ik"  nvulil.v 

Xned  for  inspection.    There  are  two  types,  TA  regnlators  (or 
rnating-curreni  general on« ;  and  Tl)  regulators  fbr  ronlinuons- 
cnrrent  generators. 

With  type  T.\  re^laUir  the  voltage  of  ibu  lUternnting-rurreiil 
generator  is  antomalieall.v  maintamvd  at  any  desire<l  value  hy  \-ary. 
mg  the  exciter  voltage  )•>'  means  of  the  regidator.  1'his  ix  iic<-oni- 
pliahed  by  rapidly  opening  and  closing  a  Khunt  circuit  itcniKS  the 
exciter  field  rhecatat  The  moving  parln  of  the  reuuktur  arc  all 
very  li^hl  and  move  only  a  whort  distance;  thus  tliev  can  operate 
at  a  high  rate  of  speed  wiiiiont  luiy  pumping  itr  hunting  etTecLs. 


This  instrument  was  fully  dcseribed  hy  ^^r.  H.  S.  Meyer  in  the  third 
part  of  a  Paper  entitled  "  Voltage  Itegulatioii  in  .Mternating  Current 
Sy»t«m»,"read  before  the  I  .iverpool  Kngineering  Society  and  publishe*! 
in  Thf  KUrlririitn,  Vol.  MI.,  p.  772.  The  rheo«lat  shnnt  eircnit  is 
opened  and  closet!  by  a  difTerentially .wound  relay,  and  the  current 
for  operating  this  relay  is  taken  from  the  exciter  'bus  bars  and  is 
controlled  by  floating  main  contacts.  Current  for  operating  the 
cuntinuous-ciirrent  control  magnet  it  also  taken  from  the  exciter 
'bus  bars.  The  relay  and  the  continuous-current  control  magnet 
eunstilute  the  continuous-current  portion  of  the  regulator,  and 
maintain  not  a  constant  but  n  Ktendy  exciter  vottat^.  A  magnet 
having  a  potential  windiuK  connected,  by  means  of  a  pntentinl 
transfonner,  to  the  "bus  l>ar»  or  the  circuit  to  Iw  regiilatetl,  c<«i- 
slitiit4.-ii  the  nlternating-current  purtion  of  the  regulator.  This  magnet 
also  hsK  nn  adjnstable  c(inip<-nsiiting  winding  which  is  connected  in 
aeries  with  the  wcondtiry  of  a  cnrrent  transformer  usually  inserted 
in  the  principal  lighting  circuit.  Its  core  in  attached  to  a  pivote<l 
b-vcr  e.'trrying  a  counterweight  which  is  balanced  hy  the  attraction 
of  the  magnet.  If  a  load  \*  thrown  on  the  generator  the  voltage 
will  lemt  to  drop,  the  alternating  eurrent  magnet  will  weaken  and 
destroy  the  biilance  of  the  cure  and  lever  and  cause  the  main  con- 
tact.-"  t<>  close;  this  in  turn  wdl  dose  the  relay  contacts  and  entirely 
short-circuit  the  exciter  Geld  rheostat,  thus  increaHing  the  exciter 
volUi^e  until  the  original  balance  of  the  alternating  current  magnet 
core  and  lever  is  restored  and  the  alteriutting-current  voltage  luain- 
tnined  at  the  required  value.  \  diagrnm  of  connections  is  given  in 
Tbr  KMririan,  Vol.  LI  I.,  p.  773, 


RT-H.  VotTAOx  URniijk-nin  (Ttrs  TA\ 

In  Kunio  caiies  the  exciter  voltage  luav  vary  from  70  to  I2.'i  volts 
from  no-load  to  full-load.  This  in  especially  true  if  the  load  i« 
partlv  iuiluctive  and  the  regulator  is  adjusted  lu  compensate  for  the 
line  losK,  In  order  to  get  the  full  rangs  of  regulation  within  the 
Kcnpe  of  the  regulator  in  such  cniies,  the  idtcrnating  Gelil  rhooatal 
dhoulil  bo  turned  entirely  out  and  the  exciter  Geld  rhe<istat  adjusted 
to  lower  the  allcrnaiing-cun-ent  voltage  about  (V>  per  cent,  below 
niinnal.  AViien  the  rcgnlator  is  switched  in,  it  will  cloxe  the  rheostat 
shunt  cireuit  and  instantly  bulM  the  voltage  up  to  normal,  and 
maintain  n<innn1  voltage  by  rapidly  opening  and  climinKihe  rhooatat 
ithunt  circuit.  The  regiilnlor  niny  Im>  thrown  in  and  out  of  scrNHee 
without  varying  the  voltage.  Once  the  regulator  is  udjustod  to 
maintain  a  constant  voltage  at  the  centre  of  clistrihntioii  with  the 
use  of  the  compensating  winding,  it  requires  no  further  ndjostment, 
and  the  xtation  voltage  will  he  automatically  raised  and  lowered  to 
maintain  the  desired  voltage  at  the  centre  of  distribution.  The 
regulator  is  practically  independent  of  speed,  power-faotor  and 
temperature  changes,  and  is  mounted  on  a  base  ISin.  by  QOJin.  by 
l|in.  It  is  preferable  to  fix  it  on  the  switchboard,  allowing  abont 
4fl.  froiu  the  floor  to  the  bottom  of  the  regulator,  and  as  near  the 
exciter  panel  us  practicable, 

Tlie  type  TP  regulator  for  continuous-current  generators  works 
on  the  Mknie  principle  as  the  T.\  regulator,  but  is  simplified  by  the 
fart  that  the  exciting  voltage  in  the  mttne  as  the  voltage  lo  l>e  regn- 
latcd.    It  is  therefore  possible  to  dispense  with  one  operating  coil. 


Digitized  by  Google 


582 


THE  ELECTRICIAN,  JANUARY  27.  1905. 


It  inny  be  inountocl  on  the  front  of  the  switrhboerd  panels  or  on  rieid 
iron  brackets  nt  either  end  of  the  switchboard.  These  regulators  are 
applicable  to  nliunt  or  compound- wound  generators,  but  in  regu 
latinK  coiiipound-woun<l  ^cneratorH  they  should  only  be  arranged  to 
roguluto  one  generator  at  a  time.  the  generators  operating  in 
parallel  should  be  connected  to  the  regulator,  so  tliat  regulation 
may  be  obtained  from  any  one  of  the  generators  operating  in 
parallel,  or  when  only  one  is  operating  at  a  time.  With  gliuiit- 
woimd  generators  each  $;enerator  should  be  provided  with  a  regti- 
lator,  as  shunt-wound  generators  will  not  trail,  due  to  the  absence 
of  the  series- winding  of  the  generator,  Tl>  regulators  are  at  present 
designed  to  regulate  niachmes  up  t<i  l^.'ikw.  capacit.x,  and  art- 
adapted  for  the  commercial  voltages  of  lOti  to  VI-'i  and  '210  to  250, 
If  it  is  desired  to  regulate  generators  of  a  greater  rapacity  than 
l'2Akw.  they  should  lie  provided  with  exciters  for  llii-  excitation  of 
the  ficldf$,  and  the  type  TA  regulator  should  then  be  useil  instead  of 
the  type  TD.  *    


plant  includes  n  K<>0|)«  pnllev  of  20ft.  diameter,  the  winding  rope 
being  Ijin,  diameter.  During  normal  nmtiing  the  spee<l  of  the 
motor  and  Koepo  pulley  is  .TO  rev*.  p*'r  min. 

Details  of  the  winding  are  ax  follows :  Coal  lifted  per  journey, 
2  tons  Hcwt. :  speed  (for  coal  I,  <i2}ft,  per  second  ;  speed  ifnr  minenx, 
16ft.  per  second. 

The  winding  cycle  for  cual  is  :  Starting,  10  seconds ;  normal  full 
speed,  27  seconds  ;  slowing  down,  IH  M!«jnds ;  changing,  17  seeonda. 


SOME  APPLICATIONS  OF  ELECTRICITY  IN 
GERMAN  MINES. 

Tlic  Electrical  Co..  of  121-I2.'>,  Channg  Cross-road  have  equipped 
i)uit«  a  number  of  mines  with  clcctriciil  winding  plant,  and  they 
have  sent  u«i  a  description  and  technical  particulars  of  a  number  of 
German  installations  of  this  clinmclcr. 

For  souio  of  the  largest  installations  carried  out  by  the  ('ompnny 
the  "  Koep«-  "  pulley  has  bcon  vcr>-  successfully  empli>yed  in  con- 
junction with  electric  working;.  It  consists  of  a  ginoved  pnlley  of 
large  diameter  mounted  on  the  shaft  coupled  to  the  winding  motor;  . 
the  winding  rope  passoi  round  this  pulley  and  over  the  pit-head  , 
gear  outside  the  wniding  shed,  and  is  thence  attached  to  the  cagM, 
the  weight  of  the  rope  being  balanced  by  the  tail  rope  on  tlie  c»f(C». 
It  fonus  thus  an  endless  system.  The  arc  of  contact  of  the  rope  ou 
llic  Kocpe  pulley  is  so  chosen  that  the  maximum  loads  occurring 
are  lift-i-d  by  the  friction  alone  between  the  rope  and  pulley  ,  an 
ample  safety  factor  boins  allowed  for.  It  has  been  found  possible 
working  this  system  electrically,  to  reduce  the  weight  of  Ihe  wind- 
ing pulley  to  about  one-half  the  weight  of  the  drums  usually  required 
for  steam  winding  plant.  Other  systems  of  winding  dnims  are, 
howev  er,  likewise  applicable  to  electrical  working. 


Flo.  1.— PfMi'isii  Plant  is  thi  "Victob  Kadisl' 
Two  ivon  n.r.  three-phase  motors.  S.OOO  volts,  USO  revs,  per  min. 

per  ruin  to  heiKht  ol  l.liiVHt. 

The  winding  plant  at  "  Preus»en  II."  pit  dcnU  with  an  mitput 
of  100  tons  of  coal  per  hour,  mined  from  a  depth  of  2.:tl0ft.  The 
installation  (see  Figs.  2  and  3|  was  designed  on  the  three-phase 
system  with  liquid  resislnnce  control  for  the  windiiig  motor. 

ThrgeneratonconKiHtoftlu-eo  threc-phnsc  revolving-field  machines, 
each  of  'tHO  k  v.a.  output,  working  at  2,100  x-olts  with  a  freoiiency 
of  25  ~  per  see.  at  a  speed  of  94  revs,  per  min.,  the  armatur*'  franu-» 
being  of  the  A.E.C!.  patented  type,  with  tie  rodi«.  Thi'  i  rigines  con- 
sint  of  three  twin  compound  engines  of  800  n.r,  per  set.  The  winding 


Kt'i.  i.— WiNDiS';  f*LJixT  AT  "  HRicssnt  II."  I'rr. 
Three-phoM  motor.  (mO  n.r.,  8,000  vults,  iM  rnvi.  par  mia.    Tietal  ioU 
2  tons  a  cwt.    Speed  53.Jft.  |ier  mic. 

Much  winding  cycle  occnpies,  therefore,  7H  »«-cond«.  .\t  starting  the 
power  required  amounts  up  to  I,BHO  K.F.,  but  during  running  thp 
detiiand  falls  to  (VM)  H.i>. 

The  weight  of  cage  is  H  tons  16  cwt. ;  tube  (4),  1  ton  H  cwt. : 
coal,  2  tons  4  cwt.;  rope,  4  ions  18  cwt.    Total  weight,  therefore. 
12  tons  r»  cwl.    For  inspection  of  the  shafl  and  rope,  Ac.  an* 
d<«ired  speeil  ranging  down  to  about  20in. 
per  second  can  he  easily  ubtained. 

The  winiiiiigdrum  is  direct -con pled  to  an 
.\.K.<i.  three  phase  induction  motor  with 
slip-rings.  The  '2,(K)0  volt  current  is 
brought  tn  the  motor  through  insulated 
ribles.  l-'rom  the  diagram  (I'ig.  .'t),  it  will 
be  seen  that  the  cnrrent  from  the  supply 
station  goes  through  high  tension  fuses  tn 
an  i-niergencv  switch.  Hevond  the  latter 
is  arranged  t)ie  reversing  switch  for  alter- 
ing the  direction  of  rotation  of  tlti-  windug 
motor.  This  switch  is  actuated  din-ctly 
from  the  controlling  lever,  and  the  lever  is 
set  up  for  the  driver  in  precisely  the  sauje 
way  aw  in  the  case  of  a  stcaiu-windiiiR 
engine.  In  the  mid-position  of  the  lever 
the  current  is  switched  off  and  the  nwrtor 
i»  electrically  disconnected.  l$y  moving 
the  lever  to  left  or  right  tlie  current  is  seW 
through  the  stator  of  the  motor  for  one 
ctr  the  other  direction  of  rotation.  Tjii" 
actual  starting  of  the  motor,  as  also  it> 
speed  regulation,  is  controlled  by  inserting 
liquid  n-sist«nce  in  series  with  the  rotor 
windings,  Kaeh  of  the  thn'e  phases  of  the 
rotor  is  led  to  this  end  to  the  resistance 
plates,  whicll  an-  insulated  and  snspcmlcl 
in  the  containing  tank  shonni,  with  which 
is  combined  a  ri'.'u-rvnir  lielow.  Thmngh 
iHith  of  the  latter  there  is  kept  up  a  con 
slant  circulation  of  noda  solution,  and  »» 
soon  as  the  n'gulaling  valves  at  the  bol 
tout  of  the  upper  vessel  are  shut  tlu' 
liquid  begins  to  rise  and  allows  a  pas^^ 
of  current  between  the  resistance  platr's.  thus  speeding  up  the  motor. 
The  higher  the  liquid  rises  and  the  greater  the  surface  of  the  pUteJ 
covered,  the  smaller  becomes  the  resistance  in  the  rotor  circnit,  «nd 
therewith  the  speed  of  the  motor  ailvonces  towards  it.»  fnll  v»lu<' 
which  occni-s  when  the  liquid  has  rcftche<l  the  overflow  point.  'I'"' 
regulating  valves  are  actuated  by  the  same  hand  lever  refenwl 
above,  which  controls  the  direction  of  rotation  of  the  motor.  .\ft<'r 
the  lever  han  B4-t  the  stator  switch  in  the  buck  or  forward  poeition  lor 
one  or  the  other  direction  of  running,  it  ran  be  moved  through  » 
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enrUtii  arc  without  the  reversing  switcli  Iwingafl'ectod.  Thi«  inter- 
n>ediat«  path  allows  of  the  atljiuUnent  o(  the  reeulatine  vn)ve«  to 
bring  toe  liquid  re«i«uuice  to  Ui«  correct  height,  ao  m  to  run 
tiM  Botor  M  tht  mpmi  ipjoA.  Oo^  wkm  toe  Imt  mmIim  • 
point  nev  ib»  mid-^paritioo  m  the  ttator  nvmuw  fwitck  isiin 
actuatcil  and  the  current  interrupted.  A  (gacM  point  of  the 
arrangenieot  is  that  the  ri«e  in  apeed  of  tb*  motor  1^  Jwwn 
of  the  reaittanee  t*  alao  controlled  by  the  water  aupplv  of  the  pump 
feeding  the  reaiatance,  ao  that  the  driver  cannot  poaiilily  ttart  faster 
than  the  ary^ingpfiifnt  of  tlir  vvii'I'T  <inpplv — inailc  with  <1iip  regard 
to  the  frieiiiiii  of  thf  ropi'  DiL  the  Ivm-'jif!  |/iilli-y,  or  iln-  nvi-rload 
capacity  of  tin-  plani  will  nUow.  Uv  ihia  e-uiu((uLHorU^' -graded 
ri«e  of  the  liquui  iukI  i\\c  pjiigreasive  spcei)  which  it  enRurca,  all 
•hock  or  umteady  iiioveiueiita  at  (tarting  are  entirely  avoided. 

In  ordor  to  olitain  aa  iiomediAte  atart  of  the  tzKMor  wben  the 
hand  lover  Mt  oat  to  its  Umit,  tho  reaiatonco  plitte«  wo  to  wtrauged 
tbiitHiov  on  nlwoya  inmiorwd  to  n  ooctoin  depth  in  tho  Uqoid 
Intvonw  liy  the  oanonti  eo  that  on  owitehinR  lo  the  atotor  Iho 
neeeaaory  current  to  enable  the  motor  to  Htart  traverses  the 
winding.  The  braking  anangenienta  are  laid  out  on  a  plan  si 
to  thoDoiilaiainii  with  etoam  winding  engine*  but  are  atill  aafer. 


wiih  current  at  220  voiw.  The  frequency  of  the  supply  is  -50  per 
•ccond. 

The  wei({lU  o(  coal  lifted  per  journey  i«  1  ton  S  cu  t.  from  a  depth 
oridMOtkiadwilh  ftnwramuD  ipoodor  MUkperoMond.  Xho 
dnuBt  am  each  ISft.  Sin.  in  diameler  aad  m,  7m.  ovondl  width. 
The  lood  i»  divided  between  two  tube,  each  weighing  7|  cwt.  empty, 
and  the  weight  of  the  cage,  Ac.,  empty  is  5  tons,  it  being  designed 
lo  eventnally  take  much  h«<avi*r  loads,  accenting  as  the  mine  ie 
deepened.   \  tin.  circular  winding  ropo  is  used. 

The  contimions-enrrpnt  ahiinl-woiind  winditij;  motor  fKif;.  4| 
separately  i-xritoii  n<  con.itiiiu  sDUngi-  frnni  tlni  i-vrit-t-r  nh.iwn 
in  the  drawin^;.  fui;i  niui>  nt  !.'»(»  i-i-v».  jwr  inin.  with  n  nannal  out. 
jr.-t  of  'iKl  n.v.  liiirtuy  wimlir.;;  nnil  im  output  up  to  4iK)  ii.p.  duriiit; 
suurting.  It  drive*  the  winding  «iruiu  in  this  plant  by  means  of 
toothed-wheel  gaor  with*  reduetion  ratio  of  1  tofl.  Thodnnn  iofittod 
with  brake  Uooka.  Under  normal  working  cotuBtiona  the  Irakn  ia 
aetoatod  tbroogh  aompreiiaed  air  by  means  of  a  hand  lever,  but  a 
drop  weidbt  aarnM  aa  a  safety  brake,  and  is  actuated  through  the 
dlftb4lllMHtaig  gear  or,  in  the  case  of  the  current  being  inter- 
niptad,  ligr  n  majpnitir  brake,  n.  The  drop  weight  is  kept  balanced 
air  e;linder,  bat  can  alio  M  nlaaaed  bjr  hand. 


li)(JU  I'IMiW  ( 
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Fn.  a^Dtaanaic  or  OomiEnom  or  vat  Wmnio  fun  u  ' 
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Tlie  Koepe  pulley  eorriea  on  either  aide  a  brake  rim  of  aome  90ft. 
diameter,  on  which  four  brake  Uocka  work.  Theae  oan  be  thrown 
in  through  oorapresaed-air  gear  by  a  hand  lever.  Tho  awno  Iwake 
in  olao  applied  in  caM>  of  over  winding  by  the  aottoD  of  the  depth. 
indiooting  gear  i>howii  in  the  diagram  and  at  the  same  moment  the 
omoigeney  switch  opens,  ho  that  oil  oiirront  is  cut  olT  from  tho  plant. 

Til  case  tif  lifvidentol  intcmiptinn  f>f  th.-  currcnl.  as  fur  in"tanpp 
line  t'>  tin-  nil  Icing  of  a  fuse  in  the  uiain  U  m^.  iu\  rl-ctt-Hiitij,')!!  tic 
brakiiig  tifvirc  ia  Htted which  rclp^'ii  H  n  uciiiiit  mn)  m  :n'in  lln- 
Cciimpftinf;  loii  of  the  eo3iipfi--.rLl  ii-.r  lir:il-;(  niul  op'  U^  tin.  (in.  r 
gency  diwiU'lt.  For  tlie  fuitiivr  cuntiiiKency  tliat  tlic  atr-pressura 
brake  might  refuse  to  work,  a  reserve  bmidng  deWee  i*  provided  in 
the  form  of  a  foot-lever,  by  deprrfv<iion  of  wUeh  the  driver  ctui  also 
open  the  enemenqr  ewitoA. 

An  osaniple  of  »  winding  plant  operated  by  a  oonMnation  of 
lbroo.DhMO  and  eonturaous  currents  is  In  uie  at  the  "  Donnem- 
eknfltte:.''    Two  flMkw.  three-phase  machines  in  tlie  power 


house  t^nerate  current  at  l.'iUO  volt  prcasuro,  the  speed  of  the 
roachini-r<  hf  in^  04  revs,  per  min.  These  generators  ore  directly 
driven  by  K.  itiiv;;  rnjjinpii  operated  by  furnace  i^s.  A  fhiid 
set  is  nsc>i  iii  ii  r. -i  m  ,  <  >n  account  of  tho  spi  i  M  ■.  niiHtii.i;i  j 
ineepanble  from  gas-enjpue  working,  the  generators  h^yv  daui^ing 
eoil*»  in  order  to  onala  parliMt  paialut  tnimng.  They  ar«  exritad 


'  The  Ugner  converter  plant  include*  a  three-phaae  indnelibn 
;  motor  oonnected  to  tite  supply  tualrnt,  giving  at  a  tbeowetieal  apepd 
'  of  .100  reviiL  per  min.  an  output  of  13u  h.p.  It  will  be  hotioed  at 
once,  therefore,  that  while  the  winding  motor  mnet  work'np  to 
-too  H.I-,  the  tliree  phaae  induction  ntotor  in  thia  oaiw  is  onlv  oi 
alwut  one-third  ihUt  output.  Tho  indtiotion  luotor  ia  coupleii  by 
iKpntis  of  ri  flp\ibl»j  coupling  to  a  sliofl  carrying  a  cast-steel  tly- 
vslif  1  wi  ii^'luii;;  l->  tons,  with  a  diameter  of  lift,  (maxiinniu  peri- 
(>herai  speed  aiiout  2H0ft.  per  seoondt,  and  mounted  on  the  sanie 
Hhnft  is  a  compenmteil  roiitinuous-ciirreiit  'g.uiitor  Deri  -lysteni 
fur  on  output  of  7'2kw.  Ueyond  the  left-hand  outer  bearing  in  an 
exdtarael  eonsistingof  an  Mkw.  220- volt  compound- wound  machine, 
whieh  exdles  the  fields  of  tlie  csontiuuous-currant  generator  aud  tlie 


Tho  atarting  and  speed  eontiol  of  tiio  winding  motor  ia  oflMad 

by  means  of  the  Leonard  system  by  altersttoB  of  tflO  fUfftllWlHt 
through  the  reversing  and  controlling  switch  It.8.>  abown  In  ''Uw 
diagram.  One  of  the  special  feature!^  of  the  switching  arrange- 
ments in  this  system  is  that  the  controlling  lever  of  the  rheostat 

It  s.  is  so  daei^enl  that  f«>r  fRrh  position  to  wlr'rli  it  run  'i-p  put  hy 
the  Jnvrr  then  is  a  :lrt'imii'  ti\i  .1  wpced  for  tUi-  wui'Uiit;  :iiotiu.  no 
matter  what  the  Imd  may  b«  whieh  i«  being  lifted  or  lowered. 
Alio  tho  driver  can  olaotiicaliy  hcalw  tho  winding  motor. 
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quicklv  or  slowly,  by  suitably  ai))iuting  the  lever  «o  as  to  luake  ili© 
wiu'Uiiii;  motor  nin  m  g*n<  rator  and  to  hdp  to  ipeed  the  flywheel. 

The  ilgner  convcrt«r  works  in  the  manner  described  below.  The 
enrrtry  in  the  fono  o(  ihr«*-rhaiie  currfnt  from  the  network  i« 
bri-rpM  tn  the  induction  motor  co'iflM  to  the  flywheel  and  the  con 
tuiuuii"  I  11  rrr.i  i^^nerator.  The  InV.i  i ,  <  -pecially  when  the  windmi; 
juoi.  r  Ur.-.i  ],(-s.y\»  to  niti,  inu«  pdiuiiataie  a  current  many  timi» 
(»roLit<  r  d-  iii  tli.i'  niirtuul  (oll-toad  current,  with  almost  no  voltn 
prei>iux»  Aiid  with  the  bru*be«  in  t^tral  poMtion.  k'ot  thin  rcMon 
a  <o  called  ■'oompMiMMd"  flontinMW  <iiPWitaw>twtlor  OB  the  IMtri 
(jstem  is  (Mcd  uid  IB  this  bmcIhMi  hf  BMH  «f  th*  mokl 
wfaiding,  any  cwmapirtw  MtioB  of  tb*  ■nmtun  b  «oamMt«ly 
oentived,  uid  parlecUy  •pcridaw  wmUiif  ia  obtained  for  all  baa* 
and  volta^Cf. 

The  converter  serves  two  purpoces.  Firstly,  it  C0)ncrt»  the  high- 
t«n*ion  thri^e  phfuie  current  to  continuous  current,  und  Kicondly.  il« 
■till  more  iulportaiit  function  i»  to  secure  nn  almt>«t  complete  avoid- 
ance of  the  olhcrwiso  heavy  "p.  ^V.""  nf  fiirn  rt«  <>»  ih...  supply  uiuins. 
brought  ftliout  throu»;h  the  -t  I'-inii,'  .  f  mi  Im:;  iilant.  Thi!*  is 
efi^ted  by  tbe  MTangetocnt  that  at  the  slurting  of  tb«  windiiig 
rand Autaig  ila  aaoolonrtioa  jpariodf  tba  axta damaad*  of  tba 


gradual  switcliint;  out  of  tba  rwiatance.  a  todden  liukiiv;  of  tiie 
current  in  the  induction  motor  below  ha  normal  vahie  ut  prvt'tnlad, 

and  it  is  fcradunlly  sent  up  a«ain  to  it«  corwct  optetl.  In  order  to 
bring  the  converter  iet  to  a  «iop  ijuickly,  when  riNjuircd,  a  brake- 
Work  is  arranged  below  the  lly  whcol-rifii,  and  this  can  b*  sppltci 
Iv  itieang  of  a  hand  wheel  ami  >j':ii>-l<-  and  is  littcd  wuh  Hat<  r 
.ujiiuf;,  c«uv«Di«utly  e«atraUcd  bjr  a  usp  near  tlM  Imko  spindle. 
The  converlor  oat  ia  itifl  4R»liBaai]jr  nmniiie  diuiiif  tba  hoan  of 
winding. 

AU  aoeaaaary  proeaoUoBi  Muh  aa  Baaiimiuit  «M4Mta,  Ibaaa, 
emergone.v  nritebaa,  ke..  In  addidim  to  tb*  biabaa  dfaady  ib«b> 
tioned,  «r«  fiofidad.  Tbe  sw-itch  O  has  for  object  the  iminodiata 
cultiuK  out  ot tba  A<dd  axritation  of  tbe  itenentor  I>  in  order  to  ba 
able,  if  !i<Hoe«Karv,  to  slop  the  wiiidin);  motor  at  once  by  this  ineaoa. 
Near  t  :  irivvr  is  also  erected  a  cast-iron  column  carrying  tbe 
Aumieier  and  vultiiicter,  \-c.,  wliich  /^niida  him  vhea  atatnqg  lip, 
(o/cihcr  uilh  the  presi^ure  <;au!;c  to  indicatO  wbcliiar  tlM  aOWaai 
»ir  f»ri»»<!ire  is  available  for  the  brake. 

A  -  ir  i>ll  olhvr  Bcrvicos  in  mining,  the  nppUcatio.'i  if  l  ti  ait  it  . 
for  pntuping  leads  to  a  far  more  i>mistaetiOf>'  and  economical 
aolatum  thiui  Hiat  oiiitied  by  other  raelboda  hitbaito  omplayad, 
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Kio  5— DiAoaitw  or  Ovnuivtiom  w  Wimnto  Fm«t  at  ths  "DtKmaiouacaa^nfc" 


unnding  motor  arc  supplem«nte(l  by  the  energy  stored  up  in  the  lly- 
wheel  which  drives  the  generator  and  assists  lh(<  induction  motor. 
During  tlie  changing  intervals  and  periods  of  light  loAd  the  supply 
from  the  power  station  is  uaed  in  order  lu  ugiuu  nccelemte  the  lly- 
wheel,  which  has  meanwhile  been  slowfd  •}'->v,-ti  itm-  M  i!«  Imvin;; 
given  off  Mnne  of  itfl  energy.  The  (Ij  .vIm  i  I  (  m-  On-  furrli.  r  :iil\iiii- 
tage  that  it  safeguards  the  plant  n-_'uii  any  tiieukduwu  due  to  u 
fuse  in  the  station  or  circuits  gi^n  _  '.  ni.  is  it  ulone  has  suflicient 
cneiigy  stored  in  it  to  drive  the  gcncruior  for  a  oousidcroblo  liiue. 
The  apeed  variations  of  tbe  aonvattar  in  tbialnataliaiion  lia  batwoan 
400  aud  4tf2  rev*,  per  nun. 

In  order  to  proiluce  Ihc&e  d.wvheel  ( lfe<'tK  over  the  neCBMry 
mu^i  that  ie.  m  order  to  hccutc  tlmt  the  energy  tiiUcn  Up  by  tM 
tiucfl'phlkic  motor  from  thn  network  will  not  exceed  n  ccrtoitt 
fl^ra— carefully  cnlr  ulatcd  in  each  caw?  with  n  gard  to  the  working 
conditions  of  the  winding  -  the  li(|uid  slnrting  resistance  It  used  for 
the  iiiduetioii  motor  in  providul  with  an  autuiimtic  "  slip"'  n  giilation 
di  pf  iulin>;  ill  ui  lioii  on  the  amount  of  furrr-nt  tiikf  n  from  the  m.-vins. 
This  worki*  in  Mich  a  iiiiiuiier  tlint  at  the  innmeiit  of  blurting  of  the 
windiuK  iiiiirliine,  thai  is,  at  the  iiiomeiu  whrn  the  teiiilem  y  of  the 
motor  in  to  take  «  higher  cnrieiit  tliaii  its  n<irnial  cii  wnt,  ri  >>i>tftiice 
is  autouwticiilly  iiiiibMcd  in  Ihu  rotor  and  vice  vomi  whi-ii  the  load 
dhniniDhcn,  daring  tba  alowiitg  dotvn  and  chanfeintt  perioda  of  the  i 
WMidin);,  that  is,  whett  tiw  ciinwnt  tenth  to  «1eereaae,  the  reHatonre  ! 
ia  aotoinotieallv  diioiiilshed.  As  u  if^iilt 
Te«i»tiinee,  not  only  is  ihe  inn f-K^d 

cent.),  in  otiif-r  wnid^,  not  only  iu  tlir  tls  vvlo  '  l  slowed  down  and 
forced  to  givi'  up  «  n>ii«idi  ialplf-  stun-  of  its  energy,  so  helping  to 
drive  Ihi;  geix  retor,  Imt  also  as  the  rekiatnncc  of  the  rotor  circuit 
i;^  increaM;d  iu  piopuiiioii  ns  the  apced  falla,  llw  riafl  in  eurrenl  in 

the  iiiduciiou  mntor  in  impe'leil 

At  tlif  -ici  rdiiiu  <jf  the  llvivheel  wlitu  ti  e  load  on  the  winding 
motor      reduced  (lie  r^^ers*  nctioii  t«kc*  place,  "lieu  by  the 


,„pf,  i-t-in!  pumping.  The  advantages  of  electric  putnpa  over 
si.  uiji  .IriM  !i  puni|>s  have  been  often  discussed  iu  these  columns, 
and  need  not  be  repeated  here.  I'ig.  1  tdiowsthe  piiuipiiig plant  erected 
by  the  company  in  the  "  N'lctor  Rau.\el  "  pit.  Kadi  of  the  two  sct« 
roji«t«t3  of  rnr  (VKi  It.!'  thn  r  phase  motor,  running  ut  flflflrevs.  p.>r 
t:ji;i.  .Miif;  .In .  i  tl u  Sidzer  centrifugal  pump.    Tli'   ^-iipi  ly 

piessurfc  to  iJie  moun»  is  ...iiinj  ■•tyhr..  These  centrifugal  puiupi.  arc 
interconnected,  and  the  i\r--:  inn  il.  Ir,  t  r-  to  the  second  at  a  pressure 
correspuodint^  U>  it2aft.  The  total  height  to  which  the  water  (1,>'>4U 
nallona  par  unnute)  ia  ntiaed  ia  t,BGOtt<. 


ijf  this  Imcrtion  of 
I  up  to  olMnit  12  per 


FUEL  ECONOMY  IH  8TEAH  POWEB  PLANTS  * 

in  WIl.l.l  \M  H.  lion  III  ,XNI>  .lOHN  «,  I.  KKKJ>ll.lW,  KI.l. 
ISTlcoMiTKMt. 

In  presenting  Vnprr  the  aiilhorH  are  avvftre  that  eronotuy  in 
UKkst  01-  nil  eltttiiii.l  J.  i\v.  1  pl.intK.  as  u»iuilly  understixid,  is  at 
present  iinnllaindble.  The  lighting  sUition,  the  load  <■>'  •.vlit-li 
at  every  iiioinent  of  its  working  hours  eun,  with  eiiv.  he  .i;  <tiL  I 
to  suit  the  economical  lond  of  the  running  plant,  is  nevertlu  i>.*« 
.seriously  h!iiidieapped  by  the  very  short  length  of  lime  during  which 
tin  i<jtnl  plant  is  at  work.  The  p<«ses^ioii  ol' a  really  diuable  and 
( liicieiil  st,  .|'ag(>  bnttery  would  rniiu.-  the  lood-lactair  of  tllO  plant 

probably  eightfold.  Tlie  traction  power  Itonae,  lha  load-faMor  of 
which,  tat  tramway  work,  vntiaa  anpaxiinately  with  lha  cube  root 
of  tlie  nnniber  of  ears  ran,  cannot  be  worked  ectmoniicallj,  baeauaa. 

though  all  the  power  in  the  ^^tation  niort  \m>  mn  all  (Iih  workiBfC 
hoiirii.  exeepiiiig,  of  eouise.  iieccf^'iary  spares  or  i^tiiml-by  plant,  Jfat 
the  load  on  the  running  pl«iit  varies  fr  ■  .  i  Mi  iviinimi  to  a  tniiiiiuttni 

'  I'aper  read  before  the  liutilutiou  ol  Kiectncal  Kngtaecis,  Jiru  l;itb. 
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ever)'  few  minutcB,  and  the  mean  ln«d  of  the  plant,  except  in  the 

ca?^*  of  KvitPiiis  of  •cvcml  hundred  cars,  \a  but  a  iinia!!  prtiportion  of 
till'  tc'tjil  uitixiui'.iui  I'liul.  and  the  ateam  engim^a  m  least  lu'int  b>j 
wasteful.  Uere  agam  ir.omy  in  ita  fiiliput  Bfnsc  is  r\  fjiicsf.fm  of 
Bcoointilators. 

The  authors  amunie  iunl  the  fuliukt  ti<uiti>iiiy  of  tir^i  rost  luid 
man  wywirily  of  rnnnini;  co«t,  are  recogniKcd  by  all  »tation  engi- 
nMn  aa  oa!^  omi^uJiIr,  in  the  preset  Ktato  uf  knowledge,  bv  meami 
of  a  battery.  But  thejr  MW  •Iw  *iran  thattlM  hkllMty  if  W  far  from 
]>erf«:t  that  iti  adoptKm  in  «OV  0M«  mmt  Mill  b*  ft  nisltor  of  pave 
and  rareful  deliberation,  ud  thai  Ih*  SIMictt  ooonomy  ideally 
poBsible  is  too  controrenMl  to  «lltvr  into  in  thio  Paper,  lave 
inciilrntally.  Tint  there  are  nnmeroii*  e««nonue«  po(isit)l>  in  evtry 
p<jwcr  pljiiit,  aibl  mi  i'iidi'H\ our  nmII  iiiade  tO  poilit  thcsf  lut  in 
the  hope  of  stiiimlfitin^.'  tha  search  .iflor  j>'i«aili!<»  Hini  iirrK  tioiiblo 
economy,  t<)  su^^gcst  ihoiight*  on  which  all  ^ijition  i^^iK'nicei"  may 
work — thou^htd  uiaiiy  uf  tbem  KUgge&ted  U>  Uw  a<Uliuirs  hy  engineers 
who  have  directed  tncir  own  cnerf^iet)  in  c«rtain  directions  more 
than  iu  others.  Economy.  commereiaUv  considered,  is  not  identical 
with  Momimgr  ai  fint  Mat,  mc  jat  inlii  «MoeBi|y  in  fail  or  wnge». 
If  or  MB  tommmhl  eMtttamy  m  dtflmdorvB  Mthat  oompromiHo 
which  makes  the  beat  return  on  tlwMtlKy,  for  there  are  other  con- 
siderations wtiich  arc  aomctinies  |MnHnonnt, 

It  is,  for  example,  justifiable  to  economise  plant  in  a  traction 
«tatiun  down  to  such  a  point  that,  at  occasional  special  loads,  the 
c«r>:  ehall  nm  n  Ftiml!  p<>rcentaffe  slow  R'!t  the  parallel  h«pjM'n- 
iTiK  ill  (i  lit;htiiit,'  Ktntioii  is  altogether ni'.ilfiiralihj  ann  defeats  iIko'a  h 
uud«.  bt.<aui<'  ihr'  luil  lic  who  use  current  are  not  yet  trained  to 
switch  off  iuiiiu  litnipn  \vhcn  current  fails.  In  all  which  follows, 
therufure,  it  must  be  undcratood  that  every  means  to  economy  that 
it  fnt  fanmird  muDt  bo  coiwidmd  afraab  for  each  particular  case, 
for  ita  adoptkm  may  be  good  or  otherwise,  according  to  the  com- 
puny  in  which  it  finds  itself,  and,  though  the  authors  are  particu- 
larly conc«rncd  In  fuel  economy  pure  and  simple,  they  are  not 
tuimindfol  of  tlie  discounts  to  Iw  made  on  account  of  commercial 
considerations. 

StOttlii  powcrf'CPiiiiniy  i-i  to  be  sfcured  by  attentinii  to  fuc!  anfi  its 
cuiubu~liun,  fLul  wutiT  iiiui  lis  tri-iitinont  and  heatir.^'.  fv.rnii  ilo>^i;^i 
and  amMi^'Muuiit,  sit'ji'.n  ticivtiii-jat  and  its  iisf  iii  hiutablr  pri;jinL>4. 

Thi'  subjti't  cUvulcH  ;*.'-.  If  into  the  aeveral  hpmlB  ii-  fnllnws;— il) 
FMd-water ;  (2)  l  utjl ;  (df  Uoileni  and  Fumac«s ;  (4i  Sbeuu ;  i>>> 
Waala  OaaM;  tti)  Draught.  In  such  a  Paper  statistics  would  only 
bad  to  OOOtlDTetaics  that  might  obscore  the  intention  of  the  Paper, 
whfehiaimiliar  toamiihMiiia  tiiiwlgl«atli»ntoinJiw>iabeataiB>ath!i. 

FKtI>.w*Tf:H. 

Mo«t  electrical  engineers  are  now  ready  to  atlmit  tlie  importance 
of  nttention  to  the  physical  and  chemical  characteristics  of  their 
fe«Hi-walor  supply,  and  they  recognise  the  impoasibility  of  obtaining 
the  highcat  ff!'eioti('\  from  their  Lmili  if  wntctr  u  pas*..  .!  ir.tii 
them  without  jir<  linniinrv  111  HtiiiK,  iMrryii:^'  all  llif  orit^'inal  suh- 
prn<i<><l  dirt  iiiiii  ii-s-olv.  .1  iiiipunlioi.  i»r.ly  vmy  fcvv  iiuf.ir:il  iMvttrn 
iiri'  til  fiiriiHi!  ill  stvjwii  huilcr*  without  s^i:iio  prfhmir.nry  tr.jiliii.jiit  : 
t  iu'inirnl  I  vjuiitimlioii  can  alone  reveal  whuUier  this  trbtttuitjnt  is 
r<'<|uir(<l  and  what  must  be  its  character.  It  is  not  the  authors' 
purf  uM  U)  go  at  length  into  the  theory  and  practice  of  water-soften- 
ing  for  steam-raising  piir|Mte«,  and  they  will  only  deal  rt/a  brieHy 
with  a  few  of  lh«  more  impovtant  points  arising  in  a  oonttunuion 
of  the  nilgoct.  Tb»  practical  side  of  the  subject  was  dealt  with 
V  til  ii  adoqiutflly  by  Mtsnrs.  Stromcyer  itnd  Baron  in  a  Paper  read 
b«fore  the  Inslitntian  of  Mecfaamcaj  Ungiaeers  Ust  seaaiDu. 

AtmlytiM.—Tiht  exaniiniilion  of  a  water  intended  lor  rtaatn-raising 
pnrposPA  shonlii  n<vfr  i1»  acidity  or  alkalinity,  pronence  of  oily  or 
fatty  mixttcr.  total  "olnlx,  itimporary  and  permanent  hnrdneoa.  A 
Irsinoit  chesiiiiit  Ut  required  for  this  nt  rk.  The  examination  of  the 
'.viitfr  supply  should  be  repeated  nt  luLinthly  intcrvtds.  since  changes 
occur  lu  the  composition  of  all  natuni!  «al/>nt,  nccordin^  to  the 
period  of  the  year  and  the  rainfall.  \\  ivti  r  Ijik.  ii  fraui  r:\  Lrs  ,.r 
Btreaius  near  the  coaiU  is  subject  to  cotiluminatiLiu  by  aca- water  at 
tfaa  pKioda  of  llood*tide  is  tha  ntlBa  aad  autumn,  «Dd  iltia  danger 
tnmt  ba  rMogniaed  and  goaidad  agauurt. 

Wban  totteniag  afnanuns  is  iualaUtd,  wbathar  of  tba  autotnatio 
or  inUnaitteBt  t;^,  daily  tests  should  bo  madaoi  tba  watMrleaving 
the  apparatua,  smce  there  t»  grave  risk  in  many  cases  of  excesaive 
amounts  of  chemicals  being  uscil  for  (Kiftcning,  This  excbss  pro- 
(JiiciMs  pritiiin'?  ntlicr  m  the  ht-Wr-rx.  Tht-  nuthcr?  have  seen 
at  Li  imrili  ciMiiiriy  wmki  hm  irif,-i  -iK>iis  ir.iti  i?;iilii'  nrr-ir'.t:oment  of 
'24  veascSs  for  retsinuiii,'  ihis  numl'i-i  nf  ■iopuriiti-  s.iinpl.'s  ul'thc  water 
dnring  the  day's  work,  each  one  lillitiL'  m  -'loi-.  «>iiiiii  mul  reimirinn 
one  hour  fur  this  purpose.  'I'lie  chtiiuiiil  ihem  worka  apenilii  half 
an  bOBV  aaidl  morning  in  this  sanipUug  place  (which  is  kept  locked  <, 
and  taata  in  tida  lina  Mlacted  samples  of  the  prev^us  '24  hours  for 
aikallBitjr  and  handnaai.  Soma  afaaok  al  tUs  Und  is  imperative, 
alnaa  avau  tba  taoat  nliable  ^ynaa  al  aniomatia  MltM>ine  apparatus 
area|itattiitiett  to  get  out  of  ofoar,  and  vaiiatwna  in  tba  wuinuaitioc 
of  tbe>-ater  r^upply.  an  already  ntitad,  oeour  dnring  tba  i^ng  and 
aatunin  monttw  of  the  y«af . 


Sofitming  Apparatut. — Ml  watera'contalMng uioro than  ISEii^'lisIi 
dcgreCB  of  total  hardntSR  U.-.,  an  pqitivalcnt  of  \  '>  CTftiim  nf  cjilfuiui 
carbonate  per  gnlliin  l  hhuuUl  hi'  niliji'i  tt'4  tu  :r<'!ili;i<'nl  willi  cliL-iiii- 
cal«  before  nm  in  thi  iiuilurii ;  and  in  incgo  Dtuuu-genorating  plants 
it  would  probi^l  Sy  pikv  to  put  in  a  softening  apparatua  WflAn  |ha 
water  emploved  tMts  aboi'S  10  degrcra  of  hardnMS. 

Tba  tMAaa.  at  »bailar  amwgaaltiiiiia*  to  tba  iMd^watar  a>  tt 
entera  Iha  boOaM  b  nnadantifla  and  bad.  A  b«br  b  desSgnad  for 
making  steam,  and  not  for  cacfying  out  half  a  dozen  other  opora' 
tions,  which  MU«ra  of  "  secret "  oompoiitions  and  unwise  engineers 
somt'timea  attempt  in  it.  External  (rvatment  of  the  water  in  an 
apparatus,  which  pennits  removal  of  the  deposit  before  the  water 
enters  fhs  b'ltlnr,  f«  ihwforc  ftti  MtMttiiil  iNnvJiLiM-i  ,  f  -t'i«ntific 
slortiii  b-'il'T  iimnii^,'*- iLi-uit.  Tlio  aiitiiurn  ilo  iim'  p-fip-jsj  t-i  discuss 
thi'  rulidivc  iidvaQtages  uf  a  ituiiitttu'  iimi  inli.rriutti  iit  "nftiemng 
appiinitiin.  Kach  t,ii'pe  lift"  i;s  iu1m<iiIii(;i  i.  uiiJ  (iiKmlMiiit»<;eR,  bill 
scitiutilic  control  is  re(|uired  with  one,  as  with  the  other,  to  obtain 
the  best  results ;  and,  in  tba  ahaaaea  of  tbia,  baOat  tfouMaa  at* 
certain  aooner  or  later  to  enane. 

Seale  and  (Irtat*  Trouhlet. — A  thin  ooating  of  acate  upon  tha 
boiler  plates  is  advantagcons,  since  it  protacts  the  iion  frwu  pilling 
and  aomiiiraa  Wben  this  coating  haa  inanaaad  to  ^Itim.  iu  tliMk> 
naaa  no  fiuthar  advantage  is  gained,  and  tba  rate  ofheat  tnuMfat 
through  tlio  platos  is  diminished  anotmously  as  the  acalo  increases 
in  tliickooas.  The  heat-conduoting  power  of  seiUo  is  atated  by 
various  authorities  to  be  between  one -thirtieth  and  one-hundredth 
that  of  boiler  plate,  and  should  tlie  scale  contain  oil,  its  conductivity 
for  hrat  is  stiU  furiher  rcilurtsl.  The  p:  r>f>nee  of  oily  iitatteni  in 
Hoah'  can  bo  easily  detr-cM  >l  by  Iu  iitiur  n  Muall  portion  of  ihc  acaJo 
upuii  a  platinum  ftpsttilR  in  ii  luuiKi-u  tlaiiix  ;  thnncalp,  if  it  ContaillH 
oil,  rbiirs  aiul  i,'ivir»  .-.(T  it  disii^irpr.ablr-  oiirmr  uiuh-r  xwAi  conditions. 
Oil  in  the  water  supply,  and  oih  scales  are  a  cause  uf  pitting  and 
BOTTOsion,  ainoe  animal  and  vegetable  oil*  yield  dacomposition  pro* 
incta  of  an  acid  character,  at  tc-mpenitnret  wbieb  may  easily  occur 
within  the  boiler.  The  examination  the  water  supply  must, 
therefore,  include  tests  for  oilv  and  fattj  matteia,  when  water  front 
the  exhaust  ia  employed.  WFten  ainenil  (rila  are  used  for  hibrica- 
linn  this  danger  of  course  is  not  M  great,  since  these  oils  do  not 
vifTil  fatty  nn  siccompoaition :  but  even  in  this  case  if  is  the 
ht'ttcr  phui  to  keep  the  uily  mattern  out  of  the  boilers  by  i  IVirii  rit 
hltnitiiiu.  The  adLiuiou  of  ranstj*-  soda  to  the  feed-water  as  ilonit^ni 
the  boih.rs,  m  i.'rder  tu  KJipniiif  v  :hi:  lati ui a tter,  is  not  to  be  recom- 
mended, since  liuapy  water  loiuts  l»  priwing  and  other  troubles  only 
a  little  leas  aerions  than  those  causc'd  by  oils.  Although  the  com- 
plete separation  of  oil  and  grea&c  from  feed-water  is  not  a  i>iuipla 
Uattar,  it  ean  be  effected  with  well-dosjgned  appuatos  intelligoiniy 
mibad.  Aa  a  guard  against  pitting  and  comMion,  the  notbota 
recommend  the  use  of  zine  abba  and  roda,  bolted  in  suitable  posi- 
tions to  the  stava  and  ougb  plataa  of  the  boiter.  The  action  of  this 
tu.  tal  is  too  wcU  known  to  roi]Utni  connnrsit :  nn  1  .  .n  if  its  cloctro- 
chi  itiical  action  does  not  come  into  i<'it>.  iIkm-  uu  -.ivI  projections 
inui  the  bodyof  boiUiig  water  will  help  to  promote  regular  atuauiin); 
in  the  boiler. 

Vr,h,;iHiui  lUiJ  Tfirnnd!  .S'or^r'/f.—- The  advantuKf  of  f>-ediug 
liK-  huili  II-  with  wn'.iT  iippruai  liiiii:  us  tii-iirl\  lus  p- hh-  (u  tSj.-  boil- 
lug  t«iui|HiruUirv  ia  now  fuliy  riHXigiiisoi.  Not  only  ihim  iinK  ptoiuoto 
more  regular  riteain  gcnoration  and,  th<>refor>>,  tlm  eincir-ncy  of  iho 
boiler  plant,  but  it  also  accvluratfia  tlio  sofieoiug  process,  aince  tba 
chemical  raaMioaa  i^ob  wbi^  tbb  b  baaad  laka  plaea  uucb  mora 
rapidly  in  hot  aohttiOBa  than  in  oold  or  wam  ooaa,  and  tha  prodipi> 
ta(c*  obtainad  arc  mora  easily  settled  out  in  the  former  case. 

The  only  qtieation  regarding  the  vulue  of  prch«<ating  uiioii  widch 
•ngineeni  are  now  disposed  to  differ,  relut««  to  Ihc  lue  of  live  aleain 
for  this  purpose.    It  in  admitted  that  all  the  waste  heat  of  a  boiler 

Slant,  wnctlicrcf  tho  oxlt  rViininpy  pimMor  f»f  llie  exhaust  and  cnn- 
ensing  water,  >huuhl  Iw  lu^liHi-d,  if  [lo-tsilile,  iii  the  feed-water 
supply,  find  ih»t.  tiic  hvM  obUunc<l  in  ttiia  way  is  clear  gain,  lint, 
thi  aih  uni  i^'<'-i  o(  uiiiitg  live  i>totuii,  in  addition,  for  heating  thti 
Iced-wttttir  up  to  212'  V.,  or  above  tlial  licuit,  as  iu  tho  Thermiil 
Sloruyr  system,  i*  not  by  any  tneaaa  tolly  raaogniaed,  and  thera  b 
atill  a  dispouuon  to  regard  thu  method  of  using  live  steam  aa 
imaaonomiaal  and  waalafuL  The  authors  do  not  agree  with  tbb 
Tww.  Tba  beat  of  the  liva  steam  is  retained  in  the  feed  avatar 
heater,  and  the  advantages  to  be  gained  by  having  all  the  water 
heated  to  a  temperature  of  'ill^^F.  or  higher,  far  exceed  tho  shght 
loss  of  heat  which  occurs  by  condensation  and  radiation  from  the 
connecting  pipes  between  the  pre-heater  and  the  boilers.  Of  cour»u 
tills  loss  must  hp  mini!!ii««l  hy  pUcing  the  feed-water  hi_>ii»»  r«  clo^.e 
to  the  boili  I  s. 

The  real  caiitie  <ai  Uie  iiicieA>«d  eflii  ieiicy  which  uidi.^udent 
authorities  (as,  for  instance,  Mr.  Miller  and  Col.  Croiupton)  assert 
has  been  obt&ioed  from  boilers  ted  with  water  at  or  above  'il'i  1''.,  is 
not  yciaattbd.  Ifvatac  aantaiMiigaolid  nwtbir  inamipaQaianba 
heatad  in  a  sbaa  vcaael.  tt  ean  ba  obaervad  that  oonvaetian  eurrenta 
araaatt9  which  continue  until  the  boiling  temperAtiirc  is  nttaiM<.-il. 
Tbeaa  CWrciUi  must  luceitaarily  absorb  mm-  portion  of  the  henl 
mmgy  of  tha  ftieli  and  eonvart  it  iiilo  mechanical  work.  A  po-isible 
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•iplnaatkMI  of  part  of  tlio  crain  obcervcd  whro  feeding  boilc-rs  with 
water  tl  or  above  212  I.  i*.  thereforr,  tlint  the  Iook  of  brat  du<-  to 
die  perfbruiancc  of  iiictcIn'  iiicchaniral  work  in  asoideil,  and  the 
whoK>  n(  Ihv  licat  ciirrgy  of  thr  fui-l  is  drvott-d  in  tho  boilr<r  !>>  llu- 
coiivcrKioti  of  ihp  witpr  info  Bt^nni.  fn  th#  fppf!  wiil-r  r  In  hI.t  m 
<l»ij.illv  dL^■l!:^)(■^i,  ( oii\ !M-tiiin  hf.stu:;,'  ili'fs  mr.  laki-  plarr-  [rj  nnv 
tat  extent,  the  water  In  iiiu'  hratf.i  h\  fiillins  iliroiifli  tin-  ^ii-iiui 
the  form  of  miat  or  f|ir.iy. 
This  explanation  findu  mnnv  xuyfHtci  ui  a  i  a^or  svatl  b>  .Mr. 
BuailtOtt  Mfore  the  Belfast  Mechanical  and  Kn((ine«ring  ,\(»oeiB- 
tiOB  IB  1903,  and  quoted  in  a  leading  article  in  the  Ktu/itteer  of 
AugBit  10, 1M«.  tai  tbH  fmpt  Mr.  BamUtoB  pointodcvt  thai  the 
hottar  fba  water  buUa  tba  Inlcr  Ow  gnater  it  tba  amonnt  of  heat 
whldl  paaiin  through  the  boiler platowr  unit  of  auperfirinl  arrii,  t!i<' 
tUMMRtre  uf  relsti^'e  efficiency  Imag  flie  (^in  in  teiiifxriituri'  hIu  ci 
not  eteauiing  and  the  water  evai>oriited  when  ^teaming.  The 
increased  hc&ting  power  when  steaming  repreaentcil  a  gain  of  nbuut 
100  per  edit,  ill  the  nrmnti!  hca4-fratisini!Jinf;  power  of  the  fxiiler 
llaips. 

The  Bubjoci  u.  well  wortli  mnrr-  .-.tihlv  than  it  has  yet  r«'C«ive<i,  for 
tlie  facta  rclntin:;  to  the  gain  ir;  ls)il.  r  i  f!ici«  ncie»  when  fed  with  water 
ut  or  above  '2l'i  I',  spem  iiidiaputable,  and  when  a  aatiKfactor^  cxpln- 
nation  of  the  cause  has  been  givon  engioeerB  will  no  doobt  he  ready 
to  ndopt  prc-licutin;;  ajid  thermal  •storage  plant  to  a  much  greater 
extent  t^  ii:  now  the  case.  The  ■team  boiler  of  the  fature  is 
likely,  ill  f  i  t,  lo  be  jipccinlly  ilosigned  (or  (h» double  duty  of  pre- 
hcniiiiK  its  feud  waiar  and  providiog  eteain ;  taA  it  is  bitoreitiqg  to 
noic  tliHt  one  or  two  botora  of  thia  tjrpe  hm  alnadr  bsoD  dMignad 
and  pntunted. 

PVItL  HirPH.T. 

The  iuiportiuicc  of  the  fact  that  fuel  reprewiU><  50  per  cent,  of  the 
total  works  co»t  in  the  generation  of  electricity,  and  that  froui  10 
to  'M  per  cent,  of  this  ontlay  can  bo  saved,  i'>  oftrti  ignored  by 
engineers  when  ooiittuiplating  the  low  pricu  ut  ^'.hH■h  theyhavo 
placed  their  fuel  ct  ntirtcts.  It  is  hel<l  that,  bticauso  fuel  is  cheap, 
therefore  it  ni.sy  hu  wnwted  with  impunity  ;  and  much  of  the  ineffi- 
ciency to  be  found  in  the  boiler  lioumx  of  electricilv  works  i«  to  be 
mead  lo  thia  bllaey. 

Bnl  ft  10  par  ooiii.  MviDg  on  tha  toUl  works  costs  is  worth  effect- 
lug  avail  whan  thaaa  ooeta  are  aieeptionaUy  low ;  and  ajratematio 
aatttpUag  and  teiluig  of  tba  fbel  woold  in  many  cases  be  fonnd  to 
aavo  money.  The  supplies  of  fuel,  whether  cheap  or  dear,  ought 
therefore  to  be  subjected  to  regular  sampling  and  testing.  A  check 
upon  the  collier}'  tinn  or  cniil  niprflianl  supplying  the  fuel  is  afforded 
by  the  laboratory  examii.fiii'-j^i.  mu]  this  is  usefol  not  only  in  main, 
taininfr  regularity  in  the  quality  of  fuel  supplied,  but  »l«f!  in  nffovi- 
ing  11  i  usiH  frir  the  new contracU  which  are  from  litiic  tn  iinit  nm  ic. 
The  tti-eul  letter  of  .Mr.  f.  K.  C.  ShnwfieM,  if  \V(iU .  rliuiiipt  in, 
which  appeoreil  in  Tht  Ktrclririitn  of  0<  ti'lx  i  7.  !',«>!.  i»  jn.Aif  rh.-it 
at  last  the  truth  of  these  atateinonts  is  being  'recogiiiK.) :  nml  tin: 
cnljr  eiUkiani  tlw  author*  have  to  make  on  ule  latter  is,  that  >[r. 
SlMwflald  doea  not  appear  to  recognise  the  need  of  cwpluying 
^eaiallgr  tr^rd  men  for  sampling  and  testing  wurk. 

Snn^inf. — The  sampling  of  fuel  requires  care  if  the  sample  ia  to 
bo  representative  of  the  bulk  supplies,  and  much  of  the  distrust  in 
ougineors'  minds  relative  to  the  value  of  laboratory  examination  of 
fin-la,  hsi  hprn  dtift  t.i  l«fk  nf  eieport  control  of  tire  sampling 
opiTiitioij.  A  copy  siiiiijjliii^'  nilL-  i»  therefore  iiiclmli  li  in  tlie 
.\pp<'iiiiii  of  tills  I'iipcr.  :inrl  il  i-i  ir>.-oiii:npnrled  sitrii'My  to  HiUicrc  to 
thi'H.  •aIii'Ii  H;i)i:)'hii_'  I'm  !  fur  ininlv.^is.    It  [►,■  i-uiisutarcd  a 

strikmg  laci.  but  it  is  none  the  loss  Iruu,  tluit  a  b4uii|ilf  of  onlv  lib. 
in  weight,  when  wroperly  taken,  can  be  truly  rcpr«M'iit.aiM  of  M\ 
Or  100  tons  of  coal ;  attd  from  such  a  one-pound  tainple  a  trained 
abeuiiiit  riui,  by  furtbm  gnnding  and  re<luetioii«,  obtidB  a  eaufla  of 
9  graiiniies  or  lose  whidi  ahall  be  e<iually  repreaentativa  of  the 
original  bulk  of  luoL 

Wliule  shiploaida  of  copper  anil  iron  pyrites  cunLniiiiilg  several 
bundrp'lw  i^f  tuns  are  regularly  sold  on  the  results  of  the  analyst's 
teslo  uui  li  \»ilh  only  )  gramme  of  ore.  without  any  disptites  occur- 
ring bi'i'.iei  ii  hiyer  und  Frl!f>r,  and  it  is  certainly  iwt  impoiniMe  lo 
obt«ii:i  fijuaily  ufcuniti'  Baiupling  and  t^slin^;  it:  llif"  ca»i''  of  furl. 
But,  asalreaJv  MiiJ,  &cifntttic  knowledge  and  co;itrnI  Hro  rc<iuirfd 
in  the  sampling  opiratkm,  and  Iftckiiic;  this  no  fuel  ti""t  in  worth  the 
p^ier  upon  which  it  is  written.  The  idea  should  thcrelors  be  given 
vp  tbats  tow  alMmla  ■(  OOal  tidno  from  any  part  of  the  fuel  heap 
nd  plaoad  In  a  bos  oonalitole  a  *■  tamuU,"  and  some  peraonal  time 
Mid  attention  should  l>e  devoted  to  too  rudimantary  principles  of 
eampliiig  and  to  the  training  of  men  epodaQy  for  thia  work. 

A  regular  ntul  con><lftiu  check  upon  the  fui-l  supplier  can  then  lie 
obtained  by  Imping  doily  aiuiiplus  of  the  fuel  taken.  These  Huinplet 
can  cither  be  t<«ted  »epar<ifr>.y,  or  ati  average  esn  bi»  nbtained  at 
weekly  intcrvald,  by  miiiiiL;  ill  tl.f  ilmly  mmpl.  u  ^^nd  -fdin  in;;  the^e 
to  smaller  bulk  in  the  mtuiiibr  described  m  the  sotupling  nileK. 
When  tt  coal-conveying  plant  is  ilUMllod,  an  avioiltalie  iBinpling 
arrangement  nhould  bo  added  to  it. 

Tcilimi.  -'I'h'  li  iMiL-  (if  f  :..]  f.it  iT'.riir  il  piirji  i-.  -  '.ii,..  .Id  i  i\i  r 
luuistui'i',  bkIi,  cokc.  volatile  matter  and  catoriiic  value  ;  the  last 


beuig  calcnlated  froQ  the  approximate  analysis  and  also  ascertained 
by  bnmnig  froiu  4  gntiume  to  1  grammes  of  the  fuel  in  one  of  the 
variouH  foniiu  of  fuel  caloriiiielers.  Men  without  trabiing  in 
chemical  nnaly.ii«  should  not  undertake  tliia  kind  of  work.  Fuel 
calorinietry  in  diflicull,  and  even  trained  chemists  require  practice 
and  experience  in  it  before  trustworthy  results  can  be  obtained. 

Placing  F:i(!  r,>n?rM.  fr.  tt  is  oft<  11  found  that  the  fuel  which 
yields  the  best  Uik  ratory  tct  rt  vuhs  i>  not  that  which  produces  the 
most  BtiP-aiii  per  pound  of  fvid  when  hnrii;  iiiidf-r  th*'  twiilcrs;  and  a 
tendency  is  luiiiufcst  to  malic  ii^^j  of  !l:i<  fix'l  il"  hu  ;if jjuu.i-tit  for 
dispensing  altogether  with  f<i>  'l  »iialy8i»  uttd  t  uluritiielric  to-tU,  when 
placing  fuel  contracts.  This  view  is  a  superficial  one,  and  is  want- 
ing in  a  true  appreciation  of  the  (acton  which  govern  the  combtia- 
tion  of  fuel  under  tha  hoilow. 

Every  type  of  boiler^antCtee  ia  naltinilly  beet  ttted  for  bmiuig  a 
^leeifie  kind  of  fnel,  and  by  empirifnl  trials  this  fuel  may,  of  eouree, 
'  bo  Ibnnd.  When  fresh  coutDH  t^  a:c  to  be  made  two  courses  are 
open  ;  either  to  obtain  a  fuel  aa  nearly  as  possible  equal  iu  physical 
iind  thermal  properties  lo  that  last  contracted  for — or,  to  obtain  » 
diQercnt  fuel  and  adapt  furnaces  and  draught  to  the  nfw  fiifl  Now 
the  chemical  and  calorinietric  examination  in  uf  tin- );r,'At<v>t  .  :i!i> 
in  either  case.  It  aimpUlies  the  search  for  A  fm  l  >ii:oliir  in  all 
characteristics  to  that  last  used,  since  if  the  [irn-i  iL-.n^:.-  of  iv^h. 
volatile  matter,  cokc  and  fixed  carbon  be  detoniiiiied.  llie  desired 
fuel  con  be  .leleeted  without  reomuve  to  tbe  troublesome  and  expen. 
aive  steam-rauing  triak  under  tlie  boilers.  If.  on  the  other  liand. 
another  type  of  nal  ha  aeladad  owing  to  it«  uiuch  lower  piiee,  the 
lablomtor^r  exanuiiatioo  wdl  bo  a  gaide  to  the  changes  reoniiad  in 
furnace  construction,  metftoda  of  fixing  and  dxaughti  in  order  to  get 
smokeless  combuetian  and  iii^  efleieaeiea,  when  fbk  fiwi  te  buriied 
imder  the  boilers. 

Too  little  attention  has  certainly  buf  n  givui  in  the  post  to  this 
qtif-ation  of  adapting  the  fnmarf  I'uii^triR'li  jti  aiiii  methods  of  firing 
to  tht  f.iid,  and  wImtiM-r  liiuf!  iiiakorn  ctiobo-  1)  n-f oiiirtifnd  has 
i«M5ii  tuuch  ton  ro.oiily  aci-.-pt*«l.  .Mobtof  llie  elwincHv  works  where 
high-priced  f'i>')  i»  imw  being  used,  because  it  is  ssserled  that  steam 
cannot  be  kept  up  or  that  smoke  is  produced  when  burning  che^er 
fuel,  ore  siinpty  fhviiig  into  tbe  handa  of  the  Boatb  Valea  OoilieiT 
comiianiea. 

The  aothon  aaaert  that  with  tnitable  furnace  aomtmatiaa  lad 
edentilie  eoDtroI.  bittuninona  fntla  eon  be  burnt  withoot  eauiag 
smoke  trtmbleii  and  with  high  efficiency  under  every  type  of  boiler, 
and  that  great  saving*  in  fuel  coftts  could  be  eSecled  in  this  direction. 

Hut  the  fumiief  construction  luwi'.  he  adaptrd  to  tli'-  fii«»1,  sni  it  is 
alwurd  ;u  i<upp-.NP  that  furnnr"  -.  di'-ijjr.fd  for  biirt',;iii;  ar.tliracit.:-  or 
sf'mi  nnthnM-ite  ftfl,  will  »fiti»(»cUirily  luiiii  fncU  rvMUjunmg  JJO  per 
r.  iii  or  more  of  voliitili  iiiiitter.  The  p.  n  rr.tns;i- of  volatile  matter 
wliicli  o  fuel  gi\eB  oli  wlicii  lii'ated  is  in  fact  a  measure  of  the  si^e 
"r  ihe  chamber  required  for  its  complete  combustion,  and  it  ih  here 
that  the  laboratory  exaiuinatioti  of  fiiel  ^aehls  reaults  of  the  greateet 
vafaM.  That  aueh  an  euuninatioa  ia  atUl  regarded  aa  onneooeearjr 
and  ofiio  heb>  in  tho  plaeing  of  ttMlcaotn«tB,  is  dew  proof  of  how 
muehhaaatUliobelaamBdlatha  leiaDtillecootmltf  eteaiaflaut. 
(S^beMnHiNieA) 
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OOinHlOBlRT  BLIGTUUL  IGIIIOI. 

rCompiled  hj  E.  E.  FouRNlXR  D'Autl.1 

T'tngriUitil  FwTff  li  UjfhL — The  existonee  of  pranm  on  a 
■urface  duo  to  tho  inddenoe  of  a  normal  boom  of  Hg^t,  lint 
doduoed  tm  o  eonaequeneo  of  tfao  oloeUonHgneUc  theory  by 
llaKWol),  wai  rMontJy  fully  eoDlnoMd  by  toe  oxperiments  of 
Lobodov,  $»A  Quito  iadopendontly  by  awt  work  of 
Nioholi  and  Rolf.  Than  expwiiBento  ihow  tiM  the  prciMui-e 
oxista  and  that  it  is  eqtial  to  thooaergydomity  in  the  incident 
beam.  If  the  lM.-am  is  iDcIincd  to  the  normal  of  the  surface  on 
whicli  it  fiill^,  iiixl  is  not  ab.R>rIie'i  liy  tlu!  surface,  tliero  is  a 
n,iluct:'l  n((rtn.il  |ircssurc  im  ilif  lui  l.icc.  Hut  when  tlic  lii;hi 
is  ttbsoiKei!,  there  i^,  in  iidiiiiion,  ,1  tangential  jtic-'isurc  on  ihc. 
Biirfiico,  w  liiih  urgeB  it  to  motiwii  in  its  own  plane.  This  stress 
h  i-,  iiccij  LX|>i:iitaenlully  proved  to  exist  by  .1.  H,  I'oyntiiig, 
The  taiigontiai  stress  i*  inuch  more  easily  ilr'.t'cied  thmi  i  he 
normal  pressure.  For  the  action  of  the  ^'  t-  luundiii;^  tlu' 
surface  is  normal  to  it,  and  h  with  dittictilty  di4enUingle<l  from 
the  normal  light  pressure.  But  the  gas  action  is  at  right  angles 
to  Uio  tangential  atreaat  and  it  is  merely  necessary  to  arrango 
a  ittrfMO  mo  to  movo  in  its  own  plane  to  eliniinntc  the  action 
of  the  nomul  force*  and  to  reveal  the  tangential  stress.  The 
author  has  rpaliseil  iheso  comlitions  hy  fixing  two  small  l  ir 
eiibu-  {.'lais  <|iM^  at  the  embof  a  bwiaoiital  l%nt|(laas  rod  with 
thoir  planes  iK>r|i«udiealar  to  it  Ono  of  the  daoa  was  lamp- 
Uaeked  and  tno  other  nlvorcd.  The  rod  waa  placed  in  a  light 
wire  cndlo  and  ntiponded  by  a  lij^ht  i|iuiits  fibre  about  SScm. 
long  ia  a  bniis  case  with  glazcil  sidca.  On  the  cradle  was  a 
mirror  hy  which  deflections  coidd  be  observcit  with  a  UilcscofM 
on  a  niilliiuctit'  scalu  l  "*  nn'tro  distant.  A  detlection  of  ono 
scale  ilivisiun  cin  i cspDiith  d  to  a  tangential  force  on  the  disc  of 
about  one  two-millionth  of  a  dyne.  The  air  ]iiini|H'd  from 
the  cui^c  till  the  pruHs'.ni!  wa.s  Ichs  than  Km.  of  mclviil')'.  A 
mrallel  he,iiii  from  a  Xeiii.it  lamp  w.iu  then  directed  .so  as  to 
be  int  idriit  ohli(|Ueh  on  the  lamp  blacked  disc.  In  all  cases 
the  disi  moved  awaj'  fn)m  the  .-iource  of  li^jht.  Thi-*  is  a  bril- 
liant pixwf  of  the  existence  of  the  tangential  force.  A  (|uan- 
titative  determination  ahowod  an  agreement  to  within  \m- 
eent,  and  a  maximum  at  an  incidence  of  4.'>drg  ,  as  rcipiired 
by  the  theory. 

[i.  8.  PoTKTlxo,  PhilMPfhiMl  Uogatliit.  Jsawy,  IWv.] 


AVrr  Efftrt  at  hnr  I'ltlcntuth — tJ.  W.  Elmen  has  discovered 
a  variation  from  Kerr's  law  of  the  double  refraction  of  carlwn 
bisulphide  under  electric  stre*?  when  that  stress  twcomes  rery 
aniall.  When  lif;ht  polarisetl  at  an  angle  of  t.'^deg.  to  the  lines 
of  force  is  {nos^eil  ihiutigh  certain  dielectrics,  between  two 
parallel  electnxles,  they  become  doubly  refraetiog.  The 


dilbnaeo  of  phaae,  L  between  two  eampaneiiti  of  Tight  at 
right  anglae  aiid  paiaUel  to  die  Unea  ei  forea^  ea  npveaented 


by  Kerr,  and  verified  1^  Uter  eAHervef%  ia 


I  the  dielee- 


whan  B  ia  th«  electro  optic  eooatant,  depending  ob 
tric^  I  the  length  of  the  beam,  a  the  dittaaee  between  the 
phte  electrodes,  and  I'  the  difTerence  of  potontfal  between  the 

electrodc».  From  the  author's  data,  there  8<-ems  to  be  a 
decided  deviatinn  from  the  above  law  for  low  potentials.  As 
the  jifjteiilial  was  decreased  fnmi  ah<jut  l'(X>  volt.s  |>er  niilliraetre 
lietween  the  clcctiode-',  'hi'  decrease  I'f  >^  was  oliserved  to  be 
in  smaller  ratio  th.iii  d.  i  n  ,i-c  of  T-'.  The  author  u.wil  an 
elliptic  half-sliade  ]Kilan^i;iL'  -  .  tcra.  The  jKitential  was  snp- 
plieil  by  a  storage  l.itti.i  '.  i.i  .ihout  1,400  \olts,  and  was 
measured  by  means  of  a  v.dLmetcr  which  had  been  calibrated 
so  that  the  possible  errors  for  potentials  under  JW  were  less 
tliao  1  per  cent.  On  plotting  the  electKH>ptie  constants  as 
ndinatoa  and  the  {>oicntial  gradionta  aa  auciss.t',  (ho  cur^-o 
for  eaibon  bisidphide  is  approximately  a  straight  line  until 
•bout  900  volts  per  millimetre  of  distance,  when  it  turns  and 
aeema  to  become  almoat  aaymptotie  to  the  ordinate*.  Tho 
author  pointa  out  the  great  similarity  between  the  Kerr  clcctro- 
eptie  conataut  and  the  permeability  of  iron  aa  determined  Imp 
indiKtion,  and  suggests  that  poaaibly  the  doable 


refraction  in  liauids  under  electric  strain  k  due  to  a  state  of 
polarisation  analogous  to  that  which  tehee  place  in  •  m^putb 
•nbatance  when  magnetised. 

P».W.Buitir,M|«<NtJMb*.lamni)P.UOI.1  ' 


Etfdne  C^wbWim  tfydragm  and  Ortfiffn.—V.  J.  Kirkby 
haa  obtained  some  interesting  residts  in  tho  course  of  his 
work  on  the  union  of  hydrogen  and  oxygen  at  low  prussurcs 
thnmgh  tlie  iM.s.s.ige  of  eleetrieity.  He  piepaied  the  gaaca 
simidianeuU'-ly  by  the  electrolysis  of  ]mre  harinni  hydrate 
contained  in  a  .small  .le.iled  glssn  vessel.  I!y  this  method  the 
ga-ses  were  generated  free  fiom  hydrocarlKnif,  n/oiio  and 
pero.vidc  of  hydmgcn.  Tlie  mi.xcd  g.ases  were  dried  and' 
admitted  to  a  gha-s.*  bell  jai  cDiitainitig  the  ]i.ii.dlil  }ilatea 
between  which  the  current  w.cs  t"  be  p:i.ssc  1  'I  he  parallel 
plates  were  couucctod  to  the  ]>ole!i  of  a  buttury  of  small  load 
cells,  ranging  up  to  1,080  volts,  through  a  high  resistance  and 
a  sensitive  ammeter.  In  this  way  the  ipiantity  of  eleetrieity 
paaaed  through  was  known,  while  the  incs.Mirea  before  and 
after  its  passage  were  determined  by  MeLeod  gaugaa.  The 
results  showed  that  in  spite  of  great  variations  in  the  pressure 
and  in  the  distance  between  the  electrodesi  the  lowering  of 
pressure  in  iii^llfaDetMS  of  vereniy  bore  to  the  <|aanti^  of  dec- 
tricity  in  eonlombe  peaaed  throiwh  the  hydivgan  and  aKj'gen' 
a  nearly  constant  ratio  amounting  tn  about  '2,  and  ranging 
from  I'fitoS-l.  Tlie  diatancoA  e\[)crimonteil  with  rangoil  from 
0  -.>ra.  to  l"?lcm.,  and  tho  pressures  from  l  lmui.  to  'J  :inim. 
of  mercury.  Within  these  liinit-s,  at  all  event-,  fmni  --ix  to 
nine  times  sx.<  many  umh  cules  of  water  vapour  are  formed  in 
pail's  of  ions.  This  rc-ult  is  independent  of  the  capooity  of 
the  apparatus  and  of  the  nature  of  tho  electrodes. 

[Bat.  t.  J.  KiaKkr,  PhiUmipkitat  HagmiHt,  Jaanacy,  UOC]  . 

Luc  Ji'iidi/iiioii  111  I.  'ir  T'^..ju-nitinf  < — K.  Bo.se  propoaeaa 
novel  niethoil  for  testing  whether  the  Siefan-Boltzinaiin  law 
of  radiation  boMa  good  at  very  low  teniper.iture.s.  A  iji;  i-it^iy 
of  Fsdiuu  bromide  is  enclosed  in  a  thick-wallol  |)laiinum  ball 


a  surrounded  by  a  glass  vessel  b,  which  can  be  evacuated  and 
kept  at  a  constant  temperature.  Hie  platinum  hall  is  aua- 
pended  by  a  thennocouple,  which  serves  as  a  thermometer  as 
well  as  a  suqMnsion  (see  diagram).  Kow,  when  a  iiUite  of 
equilibrium  ma  been  attainei^  the  phtiuum  ball  will  alwaya 
be  a  few  degrees  above  the  tenapeMtnre  of  the  eammodhig 
vesael,  and  the  difrcreiue  wiU  be  the  meter  the  men  the 
temperattirc  of  tho  glass  'veaada  approewee  the  abeolnte  aaroi. 
The  heat  given  out  by  a  certain  quantity  of  radium  being 
known,  the  radiation  constants  are  quite  detorminod.  The 
"black  body"  conditions  may  hi;  realised  by  platinising  thC 
ball  by  means  of  I.ummer  a:i.l  KurlKanm's  platinising  liquid.- 
The  radiiition  of  the  railiuni  is  most  likely  independent  I'f  tho 
temperature,  but  its  variation,  if  any,  could  lie  ;dliiwcd  for. 
The  author  proposes  to  choose  the  nia-s.ses  of  rudiuni  in  sueh 
a  manner  that  in  an  envelope  ke])t  at  freezing  point  the  tem- 
|)eratures  maintained  by  three  difTcrent  preparations  shouhl  Ihj 
O  ldcg.,  Ideg.  and  7deg.  respectively.  A  tju;u  ter  gramme  of 
radium  bromide  would  bo  tne  maximum  quantity  required. 
He  shows  that  if  the  fourth  power  law  of  radiation  holds  goo«l 
down  to  the  lowest  t<:mporatarea,  the  absolute  tem|ieratiiro 
assumed  in  an  envelope  kept  at  the  al>solute  zero  would  bo 
53-43deg.  absolute  in  the  case  of  the  first  preparation, 
OS  lldeg.  in  the  MM  ef  the  second  and  l&5-«»deg.  in  the 
caae  of  the  thiid.  M  iatataiediate  temperatnraa  wnud  be 
eeaOv  dedneed. 

II.BaeB.J*t^ilMMter«ftMAr4Afcanaiyl,S«0i.l 
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AeoDjileU  aat  of  "Tbb  BuKnioUB  "  (1878-1904 !  can  now  be  rapplig.}. 

nd  aarly  application  ihuulJ  b«  m»de. 
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T»  Eleotmcub  " 


•BB  anfar  bt  mpplied  Orstis  with  tha  paper  during  tha  oarrant  waak  of 


Vmmmuui.  After  UiaI  date  «iin  eluu-ga  U  nada.  Tba  Hioaat  of 
nn  Ouge  i«  »l««ra  prlnlal  ia  Ikt  BupplemaDl  b1  tfe«  Mm*  of  Imm. 
Th*  lidt-TMrte  boBn4  VoIbmb  oaavtaM  in  Oalotar  Ml  AmO  teBMiB 


99e  grectttcian. 

ni  oiiitt  iiMt.n:ti  Jtoraii  (MUULiiiti  »  i  wiaUy  Jnntl,  IM— lO). 
FmbUaM  arwr  MdAy,  Frlaa  Blxpaaaa ;  Poat  Fm,  Btopa— a  lalfpaBiy 
Faiitliiiia(  aM  F(lBtta(  (WBoai, 

1.  2  A  3,  SALISBURY  COURT,  FLEET  ST.,  LONDON. 
fWapJUaai  9W  Holbam    Trfafmaii?  BuonuauB  Nbikfaim  ' 


If  it  aMmnti  JMrnbr,  "Tm  luemeiAM,"  sMmr 

ctwrt,  Flmt-tt,  UmJit.  Chftut  mti  P.  0.  t»  h  ertiiW  CtmtU  A*  Ct" 
Ali  MM*rUl  ttmmmmkatUtu  l»  t*  udirititd  U  Tha  EditO*.  Utttri 
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"Tbb  KiJCTBiciAii *  ti  fmUhM  «wwy  /VMay  aaanafty.  lUBmnm 
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...  B«a.Bd.  — ^  i^fcOj-       .>■•»'•  yy^»«'i>i»' 


"  The  KlhctaiCIAK"  tfirt  txetftltnal  aJianfagfi  te  Ac'virt^ien.  It  Iaj 

bf  far  tiM  laiKi*  atrtmlAUan  of  abj  fBgUaB  HacWeal  pa««r,  aad 
olTonlataa  an  afar  Mu  World.   7%it  tfttmmt  U  gmanmhii. 

Advtrtittwttnt  Kaitt,  ^t-tftrvmriU  tn  affHtHtn  U  th*  AMUlt. 

Tkadi  Au  vaariSBMaMTS  fmltndtJf*rlJUatrrmt  Usui  must  naek  Itt  Ofn 
ty  Firtt  Put  TkwitUy.  RtntwmU  •/  ixfMnr  tuhtrtisemnit  aaV 
alUratitui  /#  ttamdimf  advtrtutmttHi  ky  Wtintiiay.  Wriff*r 
AthftrtittmtiU)  ty  firil  foil  Wtdniidaj. 

Official  ANBODNCAifENTS,  AocTiONi,  and  a."  kind:  ./Small  Advii 
TutuiNTS  aatftid  up  I*  6  P.M.  On  TharadAy, 


THB  APPLIGAT10M8  Of  BIiBCTBIGITT  TO 


It  lias  been  said  that  if  «omo  of  <>ur  progenitorB  could  i-ctiini 
to  mortal  exiatenca  timy  would  altogether  fail  to  reoogniw  the 
world  of  thetr  time  and  wovld  probably  be  acared  out  of  fsbiob 
at  some  of  tlie  oxtr.K.idin.iry  i  i  iultsof  scii'iitilic  [irogrcss.  The 
same  might  c(|uaUy  well  be  said  of  tlie  curly  sthool  of  actors, 
except  that  the  great  changes  have  occurred  more  recently  and 
nuBj  oldw  BMaben  of  the  theatrical  profession  hure  baen 
aetoal  wttneaMB  of  Chem.  Not  very  many  years  ago,  it  was 
the  exception  U)  find  dcclric  light  in  n  t!ir:iln',  w  horcits  non- 
it  is,  of  course,  quite  the  rule.  Indcctl,  it  is  liy  no  mcar.s 
imiK>3sible  that  Biany  who  read  this  article  will  remember  the 
old  puraflin  foot-lighta,  which  arc  still  used  by  some  of  the 
"  penny  gaffs  "  touring  the  provinces  and  performing  plays 
of  a  most  lurid  order.  It  is  oven  conoeivaldc  lh.it  sonic  will 
also  recall  the  farthing  dip  or  the  tusb-light  by  whoiic  ai^ 
some  erf  the  most  famoaa  «eton  who  have  ever  lived  pi  iye>l 
many  part.i.  Following  these  primitive  forms  of  UluBiinatua 
came  gas,  and  a  large  number  of  theatres,  both  in  and  out  flf 
London,  are  still  provided  with  the  older  metlnxl  of  lighting. 
It  is,  however,  used  chiefly  u  a  staad-by  iu  the  mcH-e  modern 
theatres,  ud  is  being  grvlttally  eliaiinBted  ovea  for  this  pur- 
pose, nic  old  faxhioncd  "sun  burner,"  situated  in  the  rool 
fui  above  the  heads  of  the  audience,  ami  consisting  of  innO* 
incmblc  small  jots,  is  slowly  but  surely  disappearing,  and  it  is 
perfectly  safe  to  say  tint  it  ia  gone  for  ever  as  far  aa  nsv 
theatNS  are  oonoemed.  Ito  disadvsntagea,  u  wdl  m  its  advan- 
tng(?n,  were  numerous  and  obviou.s.  I'rolKibly  it  was  adopted 
iu  the  first  instance  owing  to  the  ease  with  wliicii  it  could  be 
lighted  and  extinguished,  as  compared  with  its  equivalent  in 
individual  jets  located  in  various  parts  of  the  building.  Pilot 
jets  liad  to  be  provided  in  any  case,  and  It  was  easier  mo 
choAiier  to  pro\iiie  two  or  tliree  lor  the  sun  li-.inicr  t(:;'.ii 
for  each  individual  iaokted  jet.  As  to  the  effect  produced, 
tbars  still  ramahis  a  diverrfty  of  opinioB,  aad  certiin  aunsgm 
are  loth  to  di^pcn-"  »i'.li  the  principle  of  the  sun  hamer; 
consequently  they  lun.iit  on  a  large  electrolier  replacing  tha 
ann  bumar  vhon  gM  ia  onatad  by  ebotiidtjr' 
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L^bting  of  the  anditorinm  b  «flniiNU«itjv«ly  euy,  however ; 
when  once  the  intensity  of  illumination  has  been  decided 
upon,  it  remains  simply  to  exercise  a  wise  discretion  in  t)ic 
psttems  of  tJio  flltinga,  so  that  these  may  harmonise  with 
tiw  genend  Mhenui  of  docoratioo.  The  aoUial  wiring  ii,  of 
couno,  a  moat  inpoftonl  pointy  bat  doM  not  diS^  gnitly 
fi'om  that  of  other  lar^e  huildings  except  that  the  indiridnni 
lamps  are  not  controlled  hy  ordinary  tumbler  switches,  l>iit 
we  irind  in  groupie,  >  a(  h  group  being  coutrollo<l  by  a  swiuh 
eitlnr  contAined  in  a  lock-up  CMe  or  utuktod  on  &  Lu^go  board 
in  cIuurKe  of  a  rtgnlar  attendant.  Some  anditoriam  lightiai; 
is  also  contrdlk'il  fnun  the  stage  switchUo.in!,  and  a  certain 
number  of  lanips,  sncli  aa  thoac  which  iiulkulo  exits,  iVc,  arc, 
nador  a  rcgidation  of  the  London  County  Council,  alwayfi  loft 
CO.  In  no  dnumataooea  may  these  Iw  extinguiahed  duiing  a 
perform ancp,  and  they  ftve  temerl  "  ))oli(  C  lighta."  Another 
fiit-TC'itiii^'  i<j:;ii!,ition  imposed  l>y  "h<>  l,i,ri.:l(iii  Ciiinit)'  C'ciiiuil 
makes  it  im|N}raiive  for  a  theatre  to  bo  provider!  wiib  two 
separate  and  distinct  OIOMW  of  lighting.  Formerly,  compliance 
with  this  rcgidalinn  was  ofTectcd  by  installing  both  electric 
light  and  gas,  but  now  the  practice  is  to  dispense  with  goa  and 
sidisiitulo  for  it  an  electnc  scrs  iec  by  another  supply  L-oin]t«iiy. 
But  thia  ia  not  all :  the  very  neweat  tbeatnw  in  London  have 
nalljrtlifeeMaroeaof  Mit^ty.twobetiig  fremaeparate  eompanies, 
and  the  third  from  a  set  of  8i>eeia1  theatre  mains  laid  by  one  of 
the  companies  and  fed  by  entirely  .separate  generating  plant. 
Normally,  current  is  taken  from  both  companies,  while  in  some 
oaaei  theapaoial  theatra  maiiiaara  alio  need  and  in  others  kept 
pnurely  m  a  afauid-by.  It  may  be  mentionfld,  Hi  passing,  that 
the  London  County  Councit,  \<y  virtue  of  powon  a^copied 
t-o  it  under  the  Motrfif>isli.H  MiiiKiucment  aii'l  liuililuig  Acts 
Amendment  Act  IbT-^,  iimi  tlu-  Lncal  (tovornment  Act  18t>S, 
ajNoilically  atatea  that  all  stage  lighting  ehouid.  be  carried  out 
by  meam  of  eleetnc  light.  There  an,  howeTer,  many  stage 

TimniigL'is  nil'!  nlhui-  wlii.i  maiiit.iiti  tluit  liiiie  lii^bts  its  diHiiiict 
U'lUi  art  ji.'ojectix  »  arc  .ilwoiutcly  ea«t;ftlul  fur  gKixl  cilucU  .iiid 
the  result  is  that  there  are  still  far  more  of  the  former  than 
the  latter  in  use  at  the  present  day.  fiat  this  can  hardly  be 
koke  1  iijj  >u  its  lighting  proiHsr,  and  proTided  thereqniHte  pre 
cautions  arc  observod,  \u>  exceiition  is  lulicn  to  it  by  the  Couni  il. 

Ferbi^M  oo  class  of  wirittg  work  presents  so  many  diHicultks 
aa  that  on  the  atage  of  a  theatre,  fn  tlte  early  days  very  feeble 
■ttcmpta  were  made  to  render  it  free  from  danger  and  liability 
to  breakdown,  and  nn  ins|)ertton  of  some  old  work,  esjMcially 
ill  tlie  iiTOvinc«8,  couKl  oidy  inspire  tho  tii  jUL'lit  that  there 
must  have  boon  lome  beneficent  Trovidencc  whoso  sole  duty 
was  to  protect  the  lirea  and  property  of  aetota  and  etoge 
cmployec-i  from  di5.i-<ti?r,  S  it  h  things  as  casini^  held  ujiby  the 
wirett  whith  it  was  hiipjK.iitid  tu  protect,  switches  which  closed 
again  automatically  after  being  openei,  and  mmy  other 
inetaaeea  of  either  bad  workmanship  or  rough,  untrained  treat- 
ment, were  only  too  nnmeroiia.  But  thoee  times  and  the  evUs 
t!i(  vl) oro  have  disapp  'ircil.  Thp.  lighting  of  a  th'-atr.''  is  tiovr 
a  sciuace  in  itself,  and  c  'usukiug  engineers  have  ariMn  who 
have  made  a  special  stmiy  ff  it.  These,  workii^  in  conjunc- 
tion witli  the  LomiIdh  ('ounty  Council  or  other  cnthorities 
eontrolling  the  lighting  of  iheatrei,  have  evolved  a  syatem 
which  is  as  nea:  ji- rfection  as  could  be  lv-i;  ed.  .\n  excellent 
example  of  this  is  to  be  found  at  ttie  new  Li>ndon  Coliseum, 
an  article  on  which  appears  on  another  page.  Here,  .ilthough 
the  lighting  loud  alone  is  far  greater  than  that  of  many 
■mall  towns,  yet  there  is,  in  addition,  a  ))ower1oad  wbkh 
many  boro.i^li  ('liT;rical  (-■nviiuMTo  -.vmiiI,!  view  with  i-iivy  if  it 
were  not  for  the  cxciMjdingly  low  load  factor  »  hich  is  secured. 
Am  a  matter  of  fact  the  peak  it  not  of  mora  than  a  few 
■nnatee'  dutatioii— Tis.^  the  length  of  tine  reqnfaed  for  the 


great  Derby  eeene.  Thii  takes  pUee  four  times  a  day,  and  for 

the  rest  of  the  time  there  is  very  little  power  required  at  all, 
except  for  turning  thv  stage  slowly  in  onler  to  bring  fresh 
scones  before  the  proscenium.  \\'ith>iut  doubt  the  work  at  the 
Coliseum  represenu  one  of  the  finest  examples  of  theatre  illumi 
nation  and  e^lpnent  extant,  and  theae  whoee  duty  it  has  been 
fo  design  and  carry  it  out  are  entitled  to  tho  -warmest  praise. 

It  would  be  usele.ss,  on  this  occasion,  to  ajist-n  tlic  sujicriorily 
of  electricity  over  any  other  form  of  illuminant  for  stage  pur- 
poiasi  since  it  has  been  proved,  by  ita  univenal  adoption,  to 
be  most  eminently  tnitabie.  Ite  chief  recommendation  la  ita 
.ili:*olute  immunity  from  danger  when  jTuperly  installed  and 
maintained.  Efficient  maintenance  and  constant  inspection 
arc  most  important,  owing  to  the  rough  treatment  which  all 
stage  appliances  invariably  receivo.  By  neaM  d  fnqneitl 
teste  and  constant  snpervinon,  however,  all  fear  of  evil  resulti 
may  bo  eliniin.iti-l,  un  1  the  ]>ul<'ii-  niii\  ii'^t  ii-'^iiri'il  that  llio 
risk  of  firo  ffxn  i  lri  tric;il  aiuscs  is  iiriictictUi  tiuii-c.visteut. 


THE  TAHIALOM  LAMP.* 

«V  OK.  W.  VO»  aOLTOM  ASH  1>R.  O.  FKrKRl.KIX. 

Pabt  I.— Bt  Da.  W.  v«N  Bauea. 
WhQst  fbs  eatbon  fihunsak  ineandsMsnt  lamp  rsmoined  for  nearly 
two  decades  the  ads  reprMentati\-o  of  glow  lainp  mannfactore,  pn>. 

greu  was  being  quietly  made  in  this  art.  The  film  of  Uessrs. 
Hiemeii!!  k  IliUske  has  for  uianv  jcArs  been  worlnig  at  a  solatien 

of  (he  problem  of  an  ceonoinieAl  incandoscent  lamp,  and  arrived, 
some  time  ago,t  at  the  fiindarnsntAl  princiiilf  tlial  the  A-iiuble  p«rt 
nf  thp  miMntim  r.f  ;u  i  incamleseent  body  increaaes  proffr^ssivply  with 
ita  ii  iiipfint.,n  .  'I'hiH  warrants  the  poniuln'i'  tli.-it  tin  iim.^t  .  (-..Hio. 
tniciU  laiiip  utU  hv  Utat  wIiokv  ineai«lc«c<*nt  nint«rial  will  withatand 
the  hi(;he»t  teuipemtuni, 

Mea«rs.  Sifiuieas  A  Halskv  lind  ariived  at  thia  couclnaiou  and 
ehaned  ms  savemi  ysars  ago  with  the  task  of  diaeovaring  a  material 
whton  sheidd  havs  a  melting  point  oonsidtFTaMjr  aheve  tfie  tempera- 
ture at  which  inaaadssesok  ligliUox  bemniM  hijdily  Monomical.  u> 
that  Usments  made  of  snch  a  mat«rial  woulo  not  mvlt  or  dU- 
intograte  at  that  t«mperAtiire.  Whilst  our  laboratory  work,  founded 
upon  this  iden,  was  goiiiK  on,  the  first  two  ndvancvs  in  liirHiidoM'cni 
liRhfiiij;  sy-  rv  tnn'l"  |-"iWir.  one  bfini:;  tlir  "  Nfni?<l  "  nn<l  (he  r-tltir  the 
**  (^st:iiilli  J     lulii  jv 

TV.cro  Eiri'  rcrliiin  in.  l.ils  Ute  iiifcUiiij,'  pt'int-^  nl  whic<»  asu  known 
\i,  be  i  nnsuli  r  ililv  JittovM  ■J.fWC.,  and  tlif  t!i^k  roiulvod  it-ieU  into 
liiidiiiK  um-  which,  while  fiillilling  the  above  rpcluireUlau^  could  be 
easily  worknl  to  form  a  filament,  and  not  bs  vscy  msa  Be  tflBaillt  to 
procure.  It  was  early  observed  that  brown  ranadlwm  pentcaddd, 
which,  aaeOldSi^  to  fienelilM  doea  not  conduct  electricity,  is,  as  a 
matter  of  fiielt  a  eondnetor  even  when  oold.  Tliis  observntion  indnred 
nie  to  trv  wliellier  vaniMUc  acid  could  not  bo  cicclrolylically  decom- 
posed, in  tliis  I  micoeeded,  but  the  roeltinR  point  of  tlu-  vanailiuiu 
obtained  proved  too  low  for  the  purpose  in  view.  Since  the  metals 
niobiuui  and  tantalum  ore  membcni  of  the  vanadium  group,  niobium 
having^  nn  fitoinic  wciKht  double  that  of  van  uli-tw  while  theatuniir 
weiclit  of  tjuil  dnm  in  double  that  of  niul  in  i,  :i  nri-<  :hi  ught  lh>it 
one  or  both  of  thf  mftnls  might  prove  to  li.u  i  Uw^  desired  i|Unlitios. 
On  experimoiiUiit;  wiili  niipljium  on  the  Uii<'»  adopted  for  vanadium, 
it  appeared  that  this  motol  hna  a  conoiderakly  higher  iueltiug  point 
than  that  of  vauadiun,  hot  BOt,  howc\-er,  sofBeienthr  Ugh;  men- 
over,  Romegf  the  nioUmn  Ulamenta  whicli  T  made  had  a  very  strong 
tendency  to  hiesk  Up  when  heated  by  the  olertric  current. 

TantaJlun  WSB  tried  next.  I  reduced  potaxsinni  tantalo-lluoride 
iu  the  manner  prescribed  by  lierzelius  and  Hose  and  fonnd  tlint  Uie 
finely  divided  tantalnm  so  produced  bccuuie  fiiirly  coherent  on  roll- 
ins.  "»o  iHsl  hy  tliis  ttratnient  meuUlie  utripn  of  it  could  be  liiadc.  Ft 
w'i.<  uImo  ntiviiiptf  1  tn-.vork  tantalum  oxide  into  the  shape  of  a  fila- 
ment by  mixing  it  wirh  paraffin  and  to  reduce  it  d'rwtiv  into  the 
form  of  n  molnllic  S  iri  I'l  tii-jse experiinciiti!  tin  i ^•'^v.^  iliserved 
for  the  iirst  liiue  a  minute  globule  of  multuu  taiiiuhini,  and  this 
elobulc  was  of  suflkicnt  toughness  to  Mtuit  hammariim  and  diaw- 
mg  into  wire.  Following  out  this  observation,  tantalum  nowdev 
was  mslted  in  a  vaeuau),  and  Uien  it  was  fonnd  thnt  llio  higldy* 
heated  metal  oarted  with  the  oases  it  contained.  In  tiiii^  niiuiner  I 
prodneed  my  first  fllamente  oiVBre  metallic  tantalum,  which  were, 
however,  very  smaU.  When  these  had  been  used  in  lamps  with 
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pruiuiac  oi  ),'Oocl  reiiuIU,  au  lUUiuk^l  wm  luade  to  devise  u  dtsfijuU 
prettwafpiwfiwrtwB.  TIm  Borawinni  iMtalo-Huuiidv  wtmndmtd 
Ii»  imtiillie  powder :  tUBpowdtroeiitidiMftiDraU  proportion  of  osid* 
Ml4  of  hydrogen  wliich  in  iibisorbinl  during  the  radoelion.  When 
the  powder  wnn  ntplted  in  u  viMriimii  ih>'  oxide  and  ab«orb<>d  tttia  dis- 
appeurcd.and  areciilino  iiiftul  ri'iiiniiicd;  on  carnfullv  re  inciting  this 
it  ntpanio  DO  pure  that  no  iipprccinhlc  impurities  con  Id  be  detected  in  it. 

The  ehemicnJ  properties  of  tlii»  ptire  laiUnlimi  are  very  remark- 
ulilc,  iiiJ'l  rti  lijii  of  lliejn  are  of  such  a  nnluro  M  to  lead  uio  to  ^iij' 
poB«  that  unboiiv  other  thsn  uivsulf  has  cvi.r  had  nieUkllie  tajst.ilum 
in  hia  )iand.s.  U'hen  cclil.  ihe  material  i>tr'Miu'^  n><ist-<  i-lu-'iui  i.l 
rectK('nt» ;  it  is  not  attacked  by  boiling  liydrochionc  (u'ld,  lunin  ii-^nt, 
nitric  acid  or  Hitlphnric  acid,  and  it  in  also  indllTrn  nt  to  nikniiiic 
Holutioiu  ;  it  is  ottaclted  solely  by  bydcofluuric  acid.  i'oUowing  ibc 
batwTioar  of  vtool.  when  heated  in  tha  air  it  uaomw  a  yoUow  tint 
It  dKrat  400*C^  mdtfae  tint  ehuifrnto  dark  Uno  when  Ibotantalom 
feozpos^d  for  some  time  to  500 C  or  fur  a  shorter  timo  to  VOffC 
This  v.'\n»  of  the  gvihstnnce  bum  with  low  inton>«iiy  and  withoat 
■By  nolic«Hhlc  flame  when  ignited.  It  absorbs  h.ydrogon  M  well  (Ui 
nitlOgen  with  great  avidity,  even  at  a  low  red  hetil,  and  furni«  with 
them  coinl'iniitinnH  of  a  metallic  appeariuice.  bnt  rwlhrr  hrttt'i-.  It 
H:ii:l.:ri<  H  w I'.ii  larb'jn  verv  euaily,  foniiiiii,'  i-cvt.'r;il  i-.irl'Lili's  ulht'li, 
as  t-ir  lht-\  nrc  ni  firfweut  known.  a'l  of  luuuiliic  »pp*in-niic«, 
lu;  iiImi  \i-r_\  )mi.i  rvinl  i.r.ttl^.  'I'.'i,'  pr.  «liict  uhich  Moiasan  thought 
to  be  tantalum  was  clearly  a  carbide  of  this  iiatiuo  or  un  nlloy  of  a 
ewrindo  with  pure  tiuiti>lnip,lor  Moiowin  liinwelt«tnt»l  that  his  ni«ul 
Mill  «ont«ined  ^  per  cent,  of  euAaa.  ConaddmrinK  the  high  atom  ic 
weight  of  tant«laiB  (18H)  it  is  olivkma  that  a  very  small  quan- 
tity of  ««rllon  mffices  to  <>«iirori7.e  a  rehitively  large  quantity  of 
tantalum.  This  view  of  the  consiitntioii  of  Moissan's  prcxluct  is 
confirmed  by  the  pro)<erti<!i  he  a-scribed  to  the  metal  namely, 
specific  u'ravily  1'2'H,  (jre.it  Imrdiie^.s  and  brittleni  ^^-  Tif  f,  aie  not 
properties  of  pure  tanliiluiii.  When  in  the  foim  •  f  p  i'-wln,  still 
conlainin<T.  i"  prf  vionsly  stated,  oxido  and  hydrofiiti,  tin  s|seti(je 
gmvily  nf  tiiy  iJiMhiiiil  1^  it.niit  It;  when  purified  !>>  fu-^ion  and 
lirawn  mUi  uiro  k  lias  a  sp<>cihc  gravity  uf  16'8.  It  it  somewhat 
darker  than  platinum,  and  has  a  nardness  about  equal  to  that  of 
iuild  st««l.  but  ahows  greater  teiuile  strength  than  steel  doea.  It  is 
niaUoaUe»  nhbaaih  tha  effiect  of  hunmemw  U  loUtivoljr  ■ninUt  ao 
tlMt  dm  npentioo  unitllw  raihar  long  and  aorare  to  licoit  the  metal 
into  n  iheet.  It  can  he  rolli  il,  as  weU  as  dmwn,  into  very  line  wire. 
Ita  tOBSila  itNDgth  na  a  wire  is  rHU>rltltU]r  high,  and  amounts  to 
Wkg.  p«r«qnHt«  iniUiuwtrc,  while  the  corresponding  figure  for  good 
ste»-l  is  70kg.  to  >)Okg.,  acvordinjr  to  K<jhlrau«ch. 

Tin-  plftctricftl  resistance  of  the  ii)«t<  nal  at  indoor  temperature  is 
O'l''"'  ohiiN  f.ii  .1  livi^'tl.  ui  1  rui  ln  .iiul  a  iiection  of  I  sq.  mm. 
(specific  cond«i  ;  I  ■.  1 1 V  n«  f.iii|i,ir.  il  v.iili  nK-rcury  tJ-OC).  'I'lie  tem- 
pcrature  coefficient  in  i  jMtiv  ,  hi  liu>  ■  Miliie  of  (hHO  bclneen 
OT.  and  lOO  C,  At  tiie  teiupciutuic  a«>>ui>iv<l  by  the  incandescent 
filaiuent  in  the  lamp  ut  I'')  watts  per  cnndle  power,  the  reiiiwtftnc« 
risea  to  O'tiaO  ohioa  (or  a  length  of  1  metre  aud  a  aeotion  of  1  aq.  mm. 
Tfao  ooeflkiont  ofliaaar  tbanaal  aspuHioa  batwaan  O'C.  and  W  C. 
ia  OHOOOffn,  Aoeordin^  lo  oiparuaent*  mada  by  libe  Imperial 
Normnl-AiclmnL'^  commission  Fusion  is  prcctiled  by  n  gnulual 
aoftening.  -tliL'/'i  a[/pcars  to  extend  over  a  range  of  teinperitture  of 
Bcvcral  hundrthl  di>i,'reea.  The  apacilic  heal  ia  01KIM,  ao  that  (he 
atomic  heal  is  6  04,  which  ia  in  aaeord  with  lb*  law  aataUialxd  by 
Union;  and  Petic. 

r.iKT  II.  -|?Y  IlR.  0.  Ff  lTRI-KIS. 

The  results  of  the  work  carrictlout  m  our  chemical  laboratory,  as 
dencribcd  b\  I)r.  von  l3oUoii  in  the  tir»t  part  uf  this  Taper,  were,  of 
course,  of  the  utmost  interest  to  our  incandcxcent  lamp  manufactur- 
ill!;  flppnriitifnt.    \i  sooji      I»r.  Hulton'n  <-v,]n"riri«'tii->  showed  that 

IIm    .riuinnUs  l.rittlr  rmitul  luulil  l.r  ii  :uii':  il'.;.iilr  <.mu  lusjli  to  draw 

into  wir«>  by  the  usual  motiiods,  and  lii^it  tlii-.  u  in  c  j  Ij.  Iieutand 
coiled  like  a  lliin  steel  wire,  it  becaut^  fi\jN«il  U'  i  i  u  ■:  it  liiui .)iu;lil;. 
AS  to  it.i  usefulness  for  incandexciiit  kjiipn.  I'lic  litsl  tnals  vmu 
wirtn  of  about  O'Simu.  diameter  gave  must  promising  results.  Tlicy 
couliruuxl  the  fact  tliat  tantalom  has  a  very  high  melting  point,  and 
(hat  it  ia  hot  rififa%  adijaal  to  diiistepatinn  in  a  vaotram,  even 
whan  anbjactad  lo  •  lien^  onrrcnt. 

The  finrt  tantahnn  lamp  that  prove<1  modcrntely  witiaraebory  tn 
that  it  admitted  of  an  t-Mici  iiu-itsurviiicnt  ot  the  electric  tnd  pboto- 
metric  conditions  and  stoo<l  a  burning  li  st  for  Home  time,  was  com- 
pleled  just  iivi  r  two  yeiirs  n^,'<J  — vi/ .,  on  rtn  i-iiil.t  i  'iH,  l«l>2.  This 
lamp  had  a  lu«)p  nIii>ii<  <I  liliunL  iit  maik  i  f  llif  t-r-t  tntitnliiiu  wire  ev  er 
drnuii.  'nio  diameter  of  the  wire  w  .  '<  i'-iii  ii.,  itt  clficlive  light 
iiig  length  J-(mm.  and  its  eltetri'n!  n  M  -t  III  I  .  i  bi>n  t'  shl  (t-'is^  ointi. 
This  corresponds  to  a  specific  rt  -i-l-'u.'  .  i  1  n  ■  •.!<  !■  n^,-ili.  1  -ij.  ni:ii. 
aectiun}uf  0'3i{l,  ThvplKitouictric  incasarementb  made  ut  eiiicieiiciei^ 
pflt,  l4  and  1  watt  par  Hefnar  oaadlo-powar  abowed  potential  dif- 
fcraneea  of  4*9.  4-w  and  SrU  volla,  enrmta  of  9.  J}'40  and  6^ 
amperes  and  illnniiuailn|[;  Tatoea  of  11.  18  and  87  Hafliar 
aandle-puwer  rcKpoctively.  On  being  bamt  at  1  watt  par  candla- 
powoir  the  bunp  bad  a  lifa  of  90  boon,  dming  which  it  blaekanod 
OOuaidonUy. 


AatiwcfaeuHcaJaudiueclittuicaluuuiiifactuniig  {>iiiv<;i»i:»  developed 
and  tika  tnatarial  baaanw  pnnr  and  the  wires  more  uniform,  thu 
tvadlla  ODtafaad  alao  impiOTad.  Hha  lamps  lasted  longer  attd 
blackened  less ;  at  the  saiue  time  the  specific  reidiitaBee  daenaaad 
until  it  ha«i  dropped  lo  tlio  present  ligtire  of  016.'»  for  the  pure  HMtaL 
It  is  deal  that  the  material  used  for  the  first  lamm  still  contained  a 
considerable  quantity  of  impurities,  probably  niobiiiin  and  carbides, 
which  cnniwd  the  ;:r.  it  li  -ii  tegration  ami  liio  nearly  double  specifjc 
ii  -i!.t,i:u,  liiiiiiii;  tlh-.i-  tirst  trials  we  looked  very  carefulfv  into 
the  qucfttiNii  IV-  lo  u  hat  iliuK'nsions  t!n»  f(Ht:if<tit  "f  ii  tiintnlimi  !ainp 
ought  to  Im-.i'  '-yt  unlri.irs  mjIij^ji  -i  unii  illiiininiaiiii;  Millies.  I'roiu 
the  tliioensions  of  tho  tilament  iise<l  ui  iliu  liri>l  ituitp  «:4i,li:ui&ted 
that,  with  this  rather  impure  material,  we  should  ru'|uirc  a  filament 
about  .'i20iiuu.  long  and  0-06uim.  diameter  for  a  lamp  tor  110  volts. 
83  Heftier  eandle-power  and  1>A  watto  par  caodla-powar.  Tbaoa 
nniunal  figure*  Ineroaaed  when  (he  apeeiAe  rari«tan««  of  tha  nmtadal 
bad  diminishwl  to  (b«  ntaaent  value  of  oin^.  ut  u  Iiich  for  a  32  Hafear 
candle-power  tamp,  afibunent  of  abi<i n  7i>  in  1 1 1 1 . 1 1 1  Iv  ngth by  O-OSSnun. 
in  diameter  was  require*!;  for  a  2.5  Hefner  candle-power  lamp,  a 
tihuDcnt  of  about  OSOimii.  by  0  OSmm.  diameter  was  required.  Thus, 
in  nnli  r  lo  constnst-;  >i  jiractical  and  useful  lamp  for  stRf 'In'  l 
villi  i:;.'^  jui  i  il'.  iniii:iili:i^'  \ .duos,  we  had  to  solve  the  probl' iii  uf 
drutwuiij  the  tantalum  wire  in  snflioiant  laugth  down  to  a  diameter 
of  o-05mm.  toO-OOnun.;  lUa  wa aoaoaadad  in  daiaig  aftarkuKaiid 

laborious  trials. 

In  July.  1903,  we  possessed  tlie  lit  -  t  i.u::uliii:i  jmup  w  itii  ;i  liliviiiijiit, 
of  about  O'Oomm.  diamet4^r.  It  had  a  loop-shaped  filament  i>4ium. 
long  and  it  took  0  68  amparea  at  W  voita  and  gave  »-5  Hefner  candlv- 
powar  at  1'6  watta  per  eandle.power.  On  the  baaia  of  these  figures 
a  lamp  having  the  same  qnality  and  dlanxtMr  of  win  and  worliing 
at  th»  same  ^eienry  on  n  lln-volt  circuit  would  hava  a  fifaunoM 
•i.'iOnim.  long  and  would  give  l-^  llelni-r  caiidlc-pouer.  Tlia  aisperi- 
nicnta  thns  far  had  proved  that  the  task  uf  producing  lainpa  for 
110  volts  and  a  masiniiiMi  nf  'J'l  T2  H.  'in  r  candle-power  was  not 
an  easy  one  m  sevcjul  i  i  i))i  i  [s,  \\  i  linfl  i,>  solve  the  problem  of 
suitably  and  reliably  fivmi;  ii  lilanu  r.;  miher  more  than '2ft.  long 
within  a  glass  globe  u'hii-li  ^li  .u:.!  im'.  eMr,  ,!  i,i  any  great  vilent 
the  dimensions  of  the  iisiuul  tiKaiiuli-sceiit  luups.  The  first  and 
mo«t  obvious  attempt  was  made,  of  course,  by  adhering  to  the  loop 
shape  and  accommodatiug  the  rottiiiied  length  of  wire  by  connect- 
ing a«*aml  aiuh  bowa  is  aaiiaa  wttUn  (he  kzap.  However,  Umpe 
made  aaaording  to  thla  |daii  with  two  to  ionr  tantalum  loops  gave 
results  which  were  an>-tlimg  but  aatialbrtniy. 

It  api>eared  Uiat,  like  till  Other  matallle  filunenta  which  hav* 
hitherto  Ijeen  used  for  in^niitlcsc'nt  lumps,  tantalum  wire  softens 
sensibly  at  the  tompeiiituri  iLituincd  when  worked  at  I'S  watts  per 
C4indle-power.  To  use  loop-shaped  or  spiral  filaments  similar  to  the 
carbon  filaments  uf  the  common  incandescent  lamps,  was.  therefore, 
out  of  the  question  Thi-re  was  no  difhciilty  in  ensponding  the 
loops,  but  in  tii  i:  cnne  liie  l;UnpB  wonid  have  to  be  t  virhisively 
in  a  vertical  pomti  n.  n  limitation  whicli  we  wiblied  to  avoid  in 
all  circuiiistacer-.  1 U  si  such  a  coii!.'.rii<'iici;  ivnul  i  necessitate 
staying  the  loops  liiuily  to  prevent  them  fiuiu  liwicauung  entangled 
with  each  other  during  transport  of  the  lamps.  Nor  did  lauipe 
made  with  loops  of  corrugated  wire  (Fig.  1),  or  of  plain  or  corru- 
gated metal  zAilion  givo  satiafactloa ;  Itir  althongh  tba  loop*  ««m 
certainly  afaottanad  lo  thia  way,  than  vara  other  diawbadta  wUch 
cauaad  ua  lo  abandon  this  construction.  It  snon  became  apparent 
that  the  one  rood  to  success  lay  in  the  direction  nf  dividing  the 
fitaiuent  into  a  nunili-  r  of  short  straight  lengths  supported  at  their 
ends  by  insu!  id  il  liuMers.  In  this  manner  we  succeeded  at  last, 
in  September,  IWi,  in  producing  the  first  refllly  iwrviceable  lamps 
for  aliout  110  volts.  This  lamp  is  illustr.ue  i  u.  1  J,  ii.il  it  will 
be  seen  ttiat  it  contatni^  two  glass  discs  oast  to  a  central  wire  iiolder; 
each  disc  carries  lati  :  1~  lu'ins  having  small  hooks  at  their  ends 
and  insulated  from  cacti  other.  Through  the.se  '24  hooks  the  thin 
I  It  ntaltUB  wire  ia  drawn  np  and  down  between  (lie  two  discs.  Thia 
lb.  beUeved  to  lia  the  fliot  metallia  incandescent  lamp  for  nearly 
110  vnlta  wUah,  IQce  (he  common  oarbon  glow  lamp,  can  bom  in 
any  position  whatsoever.  Tliis  luiip  auppUcd  abont  80  Hefner 
candle  power  «n  a  M>volt  ciranit  at  I'A  watta  par  candle<power.  It 
lasted  for  360  bania  and  loat  dniing  that  time  4*9  per  cent  of  Ita 
illuminating  power. 

After  ihi*  fir<<t  practical  succesM  wo  redouUad  onr  efforts  to 
improve  the  lamp  further.  .\»  far  back  iis  abont  the  middle  of 
Oftoijer,  ll«>;i,  we  succeeded  in  making  the  first  200-volt  tiinlalutn 
liiiiip.  which  wa.x  <if  a  de«igii  similar  to  the  lamp  just  de»cribe«l.  but 
!i  1  aims  yn  each  disc  and  with  a  greater  distance  Ix-lwceii  the 
two  discs.  I  innv  ftdd  at  once  that  it  is  of  interest  only  iisa  curiosity, 
for  it  has  -1  I  i  1  11  11.1  I'l  ii  11  purpose.  The  length  of  its  filament 
WAD  I,3.j0mm.  ami  ilie  illuimnatiug  value  about  tiO  Ueluer  candle- 
power.  InthaoownaaffnrtherdovehipnMntthofOnnof  tbaftame 
of  wire  filament  for  tha  llO-volt  lamp  went  througb  dilemot  stages, 
the  nrincipic  uf  subdit-lsion  beine  alwuys  followed.  Among  Other 
cunslruetions  we  tried  aOma  in  which,  instead  ot  Ono  lOQ^ lilauanti 
a  nimibar  of  abort  pieoaa  of  wire  were  £xad  on  a  aiupoftmg  fhtaa  i 
Ihaaa  piacaa,  ooonactod  in  acria»i  nude  up  lb*  total  lengdi  vaqniBid. 
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Tin.  n  represents  a  lamp  thus  ronstrncted,  the  wire  being  fixed 
obliquely  in  1(1  straight  piecoti  between  two  insnlateil  supporting 
stars.  Such  lanipB  oner  the  advantaK**  that  aliort  pieces  of  lilament 
can  be  UKcd  in  the  manufacture.  Itiit  they  are  only  reliable  if  the 
wires  UBe<l  in  the  same  lamp  are  abaolntrly  unifonu  in  diameter 
and  quality.  In  the  end  we  arrived  at  tlie  shape  represented  in 
Fir.  4,  which  is  for  110  volts,  '2.'i  c.p.  and  watts  per  Hefner 
candle-power.  In  this  form,  differing  from  most  of  the  previous 
constructions,  the  central  support  consists  of  a  short  glaiis  rod 
carrying  two  discs,  into  which  the  arms,  lM>'nt  upward  and  down- 
ward in  the  sliapp  of  an  umbrella,  are  cast.  The  upper  star  has  11, 
the  lower  12  arms,  each  upper  arm  being  in  a  vertical  plane  mid- 
way between  the  vertical  planes  in  whicli  two  a4l]acent  lower  arms 
lie.  IWtwccn  these  11  and  12  arms,  which  are  bent  into  hooks 
at  tlivir  ends,  the  pntire  length  of  the  filament  is  drawn  in  a  irig- 
Tog  fashion.  It*  extremities,  held  by  two  of  tlie  lower  arms,  arc 
connected  with  the  foot  of  the  lamp  by  means  of  platinum  strips. 

The  standard  type  for  110  volts  25  Hefner  candle-pow^er  ond 
V't  watts  per  candle-power  has  a  filament  6S0mm.  long  and  O'Oijmm. 
in  diameter.  The  weight  of  this  filament  is  0*022  grammes,  so 
that  about  4.'i,000  lamps  contain  together  1kg.  of  tantalum.  The 
*bap«  of  the  gloss  globe  is  adapted  to  the  frame  dearribed  above. 
Care  )uk«  been  taken  to  make  it  of  a  size  not  exceeding  the  usual 
maximuin  dimensions  of  common  incandescent  lamps  of  the  same 
candle-powir  l2r>  Hefner  candle-power  110  volts}.     This  shape 
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ofTcrg  a  number  of  noticeable  advantages.  In  the  first  instance  it 
is  very  stable  and  will  atand  strong  shocks  without  damage  to  the 
lamp.  A  considerable  nnmber  of  such  lamps  sent  across  the  sea  to 
test  their  ability  to  withstand  the  hardships  of  transport  came  back 
unhurt,  although  they  had  been  packed  iust  like  common  glow- 
lamps,  and  no  special  rare  in  any  respect  had  been  token  in  their 
handling.  The  lamp  burns,  of  course,  in  any  position,  and  can 
therefore  be  held  in  any  kind  of  fitting.  The  light  is  rather  white 
and  agreeable,  and  iln  effect  is  particularly  uniform  if  the  lamp  is 
provided  with  a  ground  glo.**  globe. 

We  shall  now  proceed  to  describe  the  electric  and  photometric 
properties  of  the  lamp  and  its  behaviour  in  actual  use.  Numerous 
trials  for  lengthy  periods  of  time  at  1  to  B  watts  per  candle-power 
have  proved  the  vast  superiority  of  the  tantalum  lamp  over  the 
carbon  tilameiit  lamp  under  equal  electric  and  photometric  con- 
ditions. K\preMing  this  fact  in  figures,  we  can  state  that  the 
tantalum  lamp  consumes  about  M)  per  cent.  lesH  current  nt  the  same 
voltage,  with  the  same  intensity  of  light  and  the  aanie  useful  life : 
or  that,  at  the  name  economy,  it^  life  is  several  times  that  of  the 
carbon  type.  Moreover,  at  an  initial  cfticiency  of  I'S  volts  per  Hefner 
candle-power  the  tantalum  lamp  has  an  average  Ufe  quite  sufBeicnt 
for  all  practical  m|uireinents,  so  that  this  rating  has  been  stan- 
dardised for  the  110- volt  lamp.  Trials  have  also  proved  that  the 
lamps  have  a  life  of  several  huudi-ed  hours  at  1  wntt  per  Hefner 
candle-power,  bat  in  that  case  they  were  very  sensitiva  to  variatioua 


of  pressure  and  often  showed  an  earlv  decrease  of  illuminating 
power.  The  useful  hfe  of  the  tantalum  lamp — i.e.,  the  timo  within 
which  it  losea  20  per  cent,  of  its  initial  illuminating  power  averages 
between  400  and  fiOO  hours  at  l  !>  watts  per  Hefner  candle-power. 
Some  siKiciinens  have  proveil  to  have  a  UHeful  life  of  as  much  aa 
1,^  hours.  The  absolute  life,  in  general,  amounts  to  800-1,000 
hours  under  normal  working  conditions.  Further,  we  liavc  to 
remark  that  the  tantalum  lamp  blackens  but  little  nnless  it  has  been 
strongly  overheated  during  work  in  conaeqnence  of  partial  short- 
circuiting  of  Uie  filament. 

It  is  very  interesting  to  observe  the  beliaviour  of  the  tantalum 
lamp  during  the  whole  course  of  its  life.  The  first  fart  worthy  of 
note  is  that,  hke  some  carbon  lamps,  the  illuminating  \  aliie  incn>ascB 
at  the  lieginning,  generally  after  a  few  hours,  by  15  to  20  per  cent. 
In  the  KOiiie  way  the  cimsumption  of  current  riiea  by  about  .'I  to 
6  per  cent.,  while  the  consumption  of  energy  drops  ti>  I'.'l  to  1*4 
watts  per  candle-power.  After  that,  the  illuminating  value 
gradually  decrease*,  while  a  conrcsponding  increase  of  the  eon- 


Fkj.  i.—Courunt  Lami'.    Fi  ll  Size. 

sniuptioa  of  energy  occurs.  The  average  behaviwir  of  the  26  c.p. 
lamp  lU  110  volts  with  rvfercnc«  to  it«  various  periods  of  life  is 
shown  ill  the  following  table  : —  _ 


Lite  in  hoon.  '"'•^f''/  i   Con'op'P'io"  »' 

o  p     carreot  in  ampervs. 


Watts  per  Uefncr 

c.p. 


0-3n-0-38 
0-37  0  39 
O-Sd  0  SN 

o-an-o  .tK 

0  S6  0-38 
0-85-0  57 


I  .V  1-7 
1  »  l-.l 
li>-lf. 

21 -aa 


Till  iiiiu.ll  iiicn.'a»i;ul  iUumiiuaiiig  value  and  of  cunciit  conmiined 
is  doubtless  caused  by  a  change  in  the  •tnictTuv  of  the  tantalum 
wire,  this  change  being  aocompanieil  by  a  reduction  of  resistance 
and,  consequently,  of  the  phenomena  resulting  therefrom.  We 
may  say  nt  once  tlint  after  a  certain  amount  of  use  the  filament 
pri-sentii  a  radical  change  in  appearance  when  viewed  with  the 
naked  eye.  While  the  fresh  filament  has  a  perfectly  smooth  and 
cyhndrical  surface,  it  acquires  a  pecuharly  glistening  aspect  aa  it 
grows  old,  so  that  a  lamp  having  served  for  some  timo  can  bo 
readily  distinguished  from  a  new  lamp.  When  looked  at  under  the 
microscope,  the  filament  that  has  burned  for  a  leii«th  of  time 
(hows  a  clear  tendency  towards  cooiniction  and  fortuation  of  drop* 
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OcbMtd*.  Fifr  a  b  Mt  IBiHlf  ■tlwi  of «  pfaea  ol  IhaMBi  In  to  trih 
alato  and  of  th*  miM  piaM  kftar  1,000  boon  of  Mrriee,  the 
meetmen  in  each  mm  bmng  magnified  100  times.  This  gntdnal 
notteniag  o(  tha  filament  can  alwi  be  obiKr\'cd  in  the  laaipt 
thsniMlvM,  and  ofian  a  further  indieaiion  of  the  af^  of  a  lamp. 

Vig.  9  r*preaenta  the  filament  frame  of  a  new  Uuip.  It  will  b« 
notire<1  tliat  th<>  taiitalutn  wire  in  led  up  and  down  and  hiinK!>  lixme 
on  ihu  •(iifiportii);;  frame  in  casv  wide  arches,  witliout  Bharp  bfiij». 
Hill  a(l<T  Iw  inj;  u^i  il  for  some  lime  tho  aspect  of  the  lamp  u  quite 
ilitTercii t .  ,\«  nhown  in  I'li;,  7,  the  wire  has  omlrartej,  the  wide 
arched  h  ivc  disappi  ared  an  i  shai'p-pointC'd  angh  i  have  taken  their 
place. 

The  bebftviour  of  these  laiopi  u  moist  pe<MiIiai  w  htm  t)ie  tiUincnt 
hM  bnnM  thCOagh.    Wbito  with  all  other  in  aiKii nl  U'npi  the 
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burning  thruti^tb  of  Iho  liUiiient  li«  tanianiniiiii  in  lhi.<  icunoinical 
death  of  the  louip,  it  luay  happen  with  tantnlum  Imnpa  tliat  they 
burn  tbroiqih  wvmhI  tiitw  witboat  being  rendered  useUwg ;  on  the 
eootnury,  eacii  bnminir  throogb  it  Adiowed  by  an  increaae,  often 
eooadenUe,  of  the  illnminaUng  power.  Tbia  peeuliar  reeult  ia 
dm  to  the  fact  that  in  many  coaea  a  bralmi  win  eomea  in  contact 
with  it«  n«ighboiir,  ao  that  the  ciretiit  ia  agatai  eatafaUabad.  A  part 
of  the  fiUinent  ia  thoa  cut  out  of  the  eirenll,  and  the  bunp  coniM.-- 
qiieiitly  buriui  more  in;eaiM<l>,  and  aametiiu«H  oven  loo  int«nH«l.v,  in 
whirti  cft»e,  of  cour-ie.  luly  a  iihort  span  of  life  is  left  to  il.  Yet  we 
have  had  more  than  uno  laiup  on-ier  obscrvalioti.  the  &!aauut  of 
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whiih  liroki>  fur  a  lii^t  tiiiK>  af^er  n  Khnrl  |H  rioil  '^f  ■^orvjcp  nml  thrn 
broke  ri'pc.iti-.lly.  \>  :  ri.  l',vithHi.vt\ilint'  ttu--  tlif-  l:i!iip  liv.'.l  lu'-'ri'  than 
h-'nii.  \\<-  hiivf  nltcn  snccf.-di'il  n:  rcniit  rin};  u  lamp  uilh  u 
hr'ili.  n  hhn.'K  Ml  iirrvirenblo  again  by  lnppiii<;  it  tn  IniiiK  ihr  brokeji 
piece  "  '/Ktaci  with  its  neighbour.  Kig.  U  reprenenu  tlie  fraine 
of  a  latMp  ill  whirb  tho  tthHaent  waa  bamt  thnai^  ia  Ibraa  placen. 
and  yt  rmitinned  lo  do  aaniaa.  For  tho  aaka  of  aiaamaia,  the 
bade  apaitH  of  the  Alamaot  faava  been  omitled  in  tba  diswliiff,  while 
tho  Croiit  apana  wbidi  wen  canning  tho  eamnt  are  dimwn  in 
apecially  hi  av  v  liiicii. 

It  tnv.^i  further  be  uieiitioiicd  that  after  serving  for  some  tiiue. 
lay  auu  to  iMJO  hours,  the  tantalum  iUanunt  loaea  a  great  deal  ol 


ita  machanieal  loaistaiMM;  while,  aa  hoa  hen  elated  by  Dr.  v. 
Bolton,  (antatam  wive,  whan  naw,  bae  a  g;walai  tenrfle  strength  than 
»te«I ;  it  beoomea  brittle,  and  will  break  eaaQv  in  the  ooorse  of  itt 
life  as  a  tSlament.  It  ia  tharaiSote  adviaaUe  when  lamp  liaTt 
•en  ed  for  aome  time  not  to  remove  tham  from  their  old  fittingii  and 
pot  them  Into  new  ooea,  as  tliai  might  easily  eaase  the  filament  to 
break.  New  lamps  are  not  very  sensitive  to  strong  fV«fbt,  efVO 
while  buniinK,  but  when  tins  alleniti'jii  in  lllll  lIlMnaHl  bee  UOBWIiaj 
it  in  wi  )l  tn  pn  s>:'rM>  tin  ai  from  shocks. 

Thv  Ih  )ki\  iiiui  o(  the  tiuitaliiiu  lamp  mider  a  very  great  increase 
of  \  i^tlta^e  IB  u(  .special  interest  lo  the  incandescent  lamp  maker.  Ai 
was  to  be  expected,  the  trials  made  in  this  respect  have  nt»<i  xhtmn 
the  superiority  of  this  lamp  over  the  carbon  lamp.  It  has  been 
aaeaitainad  tiMi  (antolm  Umpa  for  no  to1Ib>  95  aafaar  «andle> 
powar  and  IK  watla  per  eandle-pow  er  only  ban  tfarao^  at  Ml  to 
800  volta  if  the  pressure  is  increa.4i^d  slowly  and  gradually,  while 
witti  carbon  lamps  deMgned  lo  work  under  the  same  condittons 
nothing  like  that  figure  can  be  obtained.  The  superiority  o(  tbe 
tantalum  lamp  om  r  the  carbon  lamp  with  regard  to  blackening  of 
the  glass  globe  can  aU..  \m-  proved  in  a  few  hours  hy  means  ol 
comparative  burning;  te^;r»     niHiut  HO  per  cent.  o\erloiiil. 

Another  advantage  nf  llie  tantahini  lamp  over  the  carl«)ii  l:uiip  iti 
liiut  the  resistance  of  tantalum,  like  tliai  of  all  otiier  iiii  tal»,  "in  i.^'l;, 
increases  with  the  riste  of  t«ui|>cr«inre,  while  carbon  i«  luiuwii  tu 
diminish  in  reaiatance  wlien  it  is  hot.  In  Fig.  9  the  variation  of 
the  rerialanee  of  tantalum  and  of  carbon  aa  a  function  of  tbe 
voltage  ia  gnphiaalW  lapnaentadt  the  pneauro  baiBg  eaanmad  as 
100  volta  anf  lha  laaialaBea  a*  MO  arbttraiy  uAa  wbon  tba 
efficiency  ia  1-S  wetta  Mr  Bilttur  caodle  power,  to  that  for  each  per 
cent,  of  variatioo  of  vollago  Aa  reapaeti>  e  pcn-entage  of  variation  of 
resistance  ii  sliown.  It  will  be  M!cn  in  the  (ir«t  inntance  that  the 
re-iiNtane<  uf  liie  t.ii.talum  iliereuw*  10  more  ihmi  ti\e  time.-  it= 
original  value  from  the  cold  state  to  1*5  watta  per  Hefner  candle- 


power,  whik  tbe  reaiatance  of  the  oarhoii  daBwaaai  to  abort  OBQ-lialf 
of  ita  initial  value.  It  will  further  be  notteed  that  avao  irfltarWirfB 
the  reaistanee  of  tantalwn  goea  on  riaing,  while  the  reaiatanca  of 
carbon  keeps  dropping.  Thwefove  the  increase  at  decreaae  of  pns- 
sure  caaaea  the  strength  of  oorrent,  and  with  it  the  illuminating 
value,  to  rise  nr  fall  at  a  quielrar  rate  in  the  carbon  liunp  than  in  the 
tanliiluiu  lamp,  and.  consequently,  the  latter  is  less  sensitive  to 
variation.,  of  pre-iure  tliun  the  former. 

llavin;;  tlnis  rel  i;ed  the  whole  history  of  the  (levelopmenl  of  the 
tantalum  laiiiii.  and  fully  entered  into  a  crilii  ul  i  uni[  ui-irin  between 
it  and  the  carbon  tihunent  lamp,  we  need  belU'ccl^  add  that  we  do 
not  intend,  of  course,  to  be  satisfied  with  what  wo  have  alieedy 
obtained.  For  the  time  being,  however,  and  until  a  larger  boOdiitt 
has  been  erected  for  the  pnklarooa  of  taotalnin,  onr  firm  has  resolved 
to  keep  to  the  t^■pe  for  whieh  there  ia  an  humadlate  practical  demand. 
That  io  the  lamp  for  lOH  to  VJSO  vtAta,  adiiiofa  aupplies  2S  Hefner 
candle-power  at  110  volts,  or  will  have  a  U^Mf  or  lower  illuminat- 
ing \  alue  if  worked  at  correspondingly  higher  or  lower  voltages.  In 
coiichisiun  I  would  recapitulate  the  properties  which  we claim  aS 
prruSiar  ehurarten-ties  of  our  invention  as  follows  :  - 

1.  Th.'  tanl.ilin:i  lump  haa  a  filiiiiieiit  made  of  a  niel.tUic  conJiii-- 
tor  iin  1  hnrns  at  onreoii  beinKConneeted  u  itliout  any  previoushettting. 

2.  The  liglit  ^'iving  wire  is  prepared  l^y  nu  liini?  in  a  vacaom  and 
drauHig;  it  u  tounh  even  in  ihe  eol.i  .•.:at.'.  and  emi  therefore  BO 
coiled  and  fixed  in  the  lamp  when  cold. 

S.  A  relatively  great  length  of  wire  cao  be  placed  in  a  i 
manner  within  a  wlb  of  orainaiy  dimenakiiTia. 

4.  Tantaltun  ore  extsta  in  eooaiilarahlefnaiditiica  andean  be  eaiiv 
proenred. 

5.  Simifaur  principk  «  uf  treatment  can  be  adhihttad  toother  hmHV 
of  a  very  higfa  UMltiiig  point. 
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(CcmeUiMfram  §mgt  9S4.) 

Brttekct  anna  an  ultm  moA  too  hag  for  aabtf,  A  Sin.  tube 
1^  ftio.  loog,  HxmI  h  ■  oantilwvwi  and  JoaM  witn  (ba  weight  oi 
>  Kf»a  of  towltgr  «in  aod  the  wmwwion  flttinn,  !•  verv  near  its 
IwwkkiDg  pdni.  Tb»  longer  the  Mm  the  Iom  raldent  tlie  ua  rMi, 
owing  to  the  more  acute  angle  between  the  two  members.  As 
generally'  made,  tie  rod*  are  pulled  up  by  a  nut.  so  that  their 
effoctivi'-"'trfn5t!i  U  tlic-  rf".iatanrp  iif  the  threft<l»  to  sh«&r.  nrarket 
anUH  iMft.  Ai-.d  '21*11.  ill  li-tigth  .ire  thn-.tLin  L\titnu-ly  iins;ifi!, 
having  praclicaiJy  uu  ujart;in  of  wiftty.  It  is  belter  to  uof  f\f 
ended  tie-rods  and  ditpenx)^  with  ii-.-.s,  .it.  l  uu  rt  :i)  ditticulty  n^i!<fr. 
in  erection  if  the  elauip*  are  tixed  at  meiibiuutl  distaiiees,  ao  d:M 
ihe  braketa  and  tio-rodn  make  tfa«  oomel  calculated  angle;  but  ii 
adjuaUiuint  is  nooMaary  it  io  beat  provided  by  a  long,  aoUd,  right 
MMrlaA  timod  <1mV*  fitting  thO  two  nartu  of  the  rod  Uke  a  rigging 
acnw.  ^ntO  tn  imialljr  uwpplkable,  but  if  the  scvallwork  can  be 
made  to  give  some  support  so  much  the  better.  Bracket-arm  pole 
clamps  should  be  of  substantial  length,  and  a  cood  fit  on  the  polo 
by  internal  fitting  rings  at  top  !\n.l  bottmii.  The  bolts  should  fit 
through  lontf  bored  *ocket-i  \n  the  pliinc-u  uf  ttie  fitting  rings,  and  ho 
kept  close  into  tlM<  pole*.  The  sockn  rn-.'ix  :nx-  th»  arm  "shoiilil  he  of 
juiiph  hrn;,'tli  well  lliiiknicd  out  to  tin-  hij.iy  ut  tin  il.ai'.j]!.  In 
fact,  m  d<.'!>ii.'n>iii.'  lirHi  ki  t  arms  and  littuxK^  t.ht  iiUe^-.ti  taul  >>.ta'ains 
•honld  Ik  eiilt^^ula;i'<l  cut  as  for  a  loaded  cantilever,  ignoring  the 
Ue  riDd,  but  luidrng  M  per  vent,  to  the  dead  weight  to  allow  for  the 
rolhng  load  and  ils  hHUMiiM  oaooto.  Thvi  tiM  tiO'ivd  and  iix 
{Mteaings  shooM  bo  flwigiMW  to  aonjr  tho  mum  lo«d  nfely. 
MoUi«Ue  ctt4t  iron  is  the  best  material  tar  pal*  nod  bmdkot-iurai 
«ihinpa»nd  bowstring  brackets.  Porcelain  dmeiUes  duwld  bo  mod 
«»  the  secuudary  insulation  of  bowstrings. 

On  straight  work  tho  ''  straight  line  "hanger  is  tho  bent  insulated 
lilting,  but  on  curvi-*.  nnA  wh^rcvpr  thirc  ;i  probability  of  latr ml 
prenanre  on  the  win  tli>'  j nil  iiattern  uiiHt  U  used.  Tin  ih].- 
of  these  should  bo  prosith  .l  with  soiiif  f  irm  g,f  lurking  devicf,  and 
n  soft  leather  washer  shouUl  bit  )ihtct>U  U  tween  tlio  head  of  the 
insulated  bolt  and  the  cap.  The  insulating  matt^rial  on  the  bolts  is 
far  from  perfect.    The  compound*  are  tirade  "secrets,"  but  very 

aht  investigaiion  shows  that  shellac  is  the  insulating  and  con- 
dnting  olamant  in  ooarb  all.  M  ira,  aabealoo,  and  olhor  tnineral 
■abilKiioaa  odd  aome  tongbneM  to  the  mum,  but  It*  nMchanical 
qniKties  are  genvrally  poor.  _Wbihit  new  the  insulating  qualities 
mwj  good,  but  in  a  MOlt  tioie  the  atmosphere  iloposita  dirt  on 
the  exposed  surface,  and  sooner  or  later  in  iluugi  weather  a  trlHuig 
leakage  of  current  chitrs  the  surface  and  brcakilDwu  spetilily  follows, 
This  hhoiiW  not  happen  if  thf  scconflury  :!i..<ul.uion  remains  pwxl 
and.  it  (xTcc'lain  is  usctl,  f.u'li  /iriniU.i.  As  n>  .^r-.:  si-iy  i.in  ,  l,i  r.i  » 
|M)rri  lain  Kurl'acn  does  r>.i[  lOiat  wiUi  u  sjiiall  cst-eprng  li  ir,,  ii  >irii  •- 
up  and  ;h.  leaka^ii'  it'a»<  s-  A  somewhat  tough  vulcanit<  has  bi-,  ri 
introduced.  \  ulcaniu>  lias  had  exteustve  tri&ls  in  telegraph  {irnc- 
tioo  ond  obtainad  •  bad  rapntMioa.  Trannraj  aooditions  ar<j  lc«» 
tmmMt  to  ita  parauauaeo.  The  nsnal  pnwtioo  of  keeping  the 
two  tioH^f  wires  for  up  and  down  directiona  oeporatcly  insiilau^l 
Mid  aapmlaly  fed  is  higldyr  advtuH^eoos.  Bat  ot  jnnctioiiH  this 
beoomes  very  difficult.  Insulated  crossings  are  u  variety  best 
•Toided,  and,  as  above  stated,  tho  best  course  ia  to  fee<l  junction 
work  f.(  pnrafely  ;  the  ticvt  hfnt  thing  is  to  feed  it  through  one  wire 
onl\  of  i)iu'  of  the  junctMiiiing  li ties,  and  to  insulate  the  junction 
fiuni  ,ili  the  ithnr  wire*,  lo  bowrtring  <!»5i<p<Ti'i>r>n«  care  should  be 
taken  to  prLiM<i<  anipli  c  b  arum  i-  fih.!i  !•  tin  rup  nl'  hunger, 
bk^uijtiuiuii  only  Ii  siiuM  iiiiction  of  on  intli  t-t  left  Ix'lwr-pn  ihri 
cap  and  the  bmckct  arm  tube,  with  tho  result  that  at  e\  try  iMnwago 
of  a  trolley  wheel  the  hanger  strikes  the  arm,  damage  soon  re.iuhing 
Tha  BoUand  aor  ia  the  best  form  of  attaohiaent  lor  tbe  troUcy 
trifti  Tlia  ttW  of  wire  of  figure  H,  or  grixirad  notion,  uwkes  the 
inachanical  oar  satisfactory,  but  such  wire  ia  at  once  more  expensi\o 
and  more  troublesome  to  urect,  so  that  the  balance  of  adviwitage 
remains  with  the  sulderiHl  ear.  The  nir-tol  uned  for  cars  ithould  be 
a  tough  bron/e  or  »oni-nietftl,  nnd  careful  insprrtion  after  marhining 
ia  npcfstarv  to  ;-!iiiiiiint''  ih  fccii', «  picf-es,  as  the  castings  «n»  mme- 
what  apt  m  »bi.u  bl  .u  n.  .b  -i  un  1  i.tln-r  weak  plact'S.  Tii'.'  ^;rixi\  f  to 
rfcv.sr  tlif  trolk'V  win-  slitsuU  Iw  nulled  to  ,;,.in.  larger  iliamt-ter 
ihni;  lliB  wire,  and  kIioiiIiI  roiue  to  a  sharp  ed^-o.  It  doubtful 
wiiether  tha  aiuall  Itig*,  wlticb  it  ia  usual  to  provide  at  the  ends  of 
tba  aaxa  Iw  bnniMiting  vnt  tfao  wn,  a«rve  any  u.sef id  purpose. 

TI^V  MUUOthnaa  hold  up  «  WIM  timt  baa  not  been  properly  soldered 
DUtai  traffic  cammaaeM.  ISin.  ia  the  minimum  length  of  ear  for 
atntight  work,  tho  tendoney  ia  to  increase  the  length  up  to  as  much 
as  24in.,  but  the  advantage  seems  doubtful.  On  curves  longer  ears 
are  necessary,  and  by  bunding  thoiu  to  a  proper  radius  the  change 
of  direction  of  tho  trolley  wheel  is  much  itmiKithod.  I'nfortimately, 

*  Papar  read  before  the  Tjamvaya  and  Light  IUjIwajs  AMOCIatioa 
OB  Jan.  U,  iliflhtly  ■hridRO  J. 


cumd  MM  tand  to  pnll  into  angular  sliapc  witli  nao.  There 
s««nM  no  good  reason  wliy  they  should  not  b>  cast  curved  witli 
latond  weba  to  impart  stitfness.  It  would  not  be  n»c««aary  to  use 
many  different  rivlii.  as  thr-  \flryiiir:  ra-^ii  of  the  track  curves 
shoidd  bo  nut  liy  \]\<:  n-i-  of  a  hut;i'r  or  smaller  uuimIht  of 
pull-offs.  witli  a  >^t;irulir.l  if.  lati'jii  fit  ufcfili.  Splicing  ejirs  should 
not  b<j  lu  tdid  ni  bir.l.iniu  a  m-w  luic,  hut  are  neeoisary  for  repair 
work.  They  are  mrely  well  tleiii«(iiMl,  the  wire  ends  having  to  bo 
bent  too  duuply,  and  some  patterns  are  proviiltnl  with  foolii%h 
litila  ataat  aal  aerawa,  tliat  invariably  a«l  fiwt  and  braak  off.  Anehor 
ears  ahodd  bo  fiovldiBd  with  atont  oveo  of  iwmdod  aootioa,  to  wbieb 
the  andior  wiro  <*b  be  aooond  withoot  banding  to  a  daagMomity 
small  mdina. 

In  aeelioB  inanliitora  the  pull  of  the  wires  has  neceaaarily  to  ba 

tmniuuilted  throueh  insulating  material,  and  it  ought  to  be  no  trans- 
mitted as  a  fttraigm  pull  without  any  binding  or  twisting  component. 
This  i<j  inconsistent  with  the  m  is-ssity  for  allomng  a  straight  level 
path  tor  the  tr^db  v  w  hn  I.  Hi  iici-  the  best  designs  are  but  com- 
proiiiisf  B.  The  ti'rntinatitvg  .<rian;;einon{«  for  the  wire  Rnds  need 
the  iaiiie  e,is\  nirwiliiri'  a.^^  in  splieuii,'  ear-;.  It  Iivtu  rio  di.^peni* 
uuli  set  itciews  (or  securing  either  tiic  feeder  cable  or  titc  trolley 
wires,  and  to  have  tinned  sockois  or  grooves  into  which  they  can  M 
soldered.  The  air-gap  pattera  is  probably  better  than  that  with  a 
gap  stick,  but  tlion  abould  lia  two  cnaUnatw  gapai  and  m>  inwilnted 
running  piece  between  tbem«  to  piarant  an  m  oiinft  diawn  in  tiw 
event  of  an  earth  n-n  one  wire.  Qop  stioks  o(  lignum  vitiv  hava 
been  found  to  w-ar  smoothly  and  give  a  regular  hfe.  Mr.  Sayen 
then  exhibited  a  ''Hewer"  U'ction  insulator,  made  by  Messrs. 
T.  Nonkos  *  Sons.  This  insulator  i<i  shown  on  p.  .'ilM.  Mr. 
Sayers  thoupht  it  oiip  of  the  bes'.  yet  made,  iUthau;;li  not 
perfect.  Its  i  oii^tnj,  t,  ,u  is  rlaarly  sliown  in  the  drawitig,  and 
Its  weight  is  libiint  21  Jib  We  understend  fr?>m  thi'  nwk(»n? 
that  the  illsiilatniL;  n:, it' rial  hit-  b.?..'ii  iii:pii.:M  :l  bjtilv.  ■.o  th;it 
it  iii  now  lesM  liable  to  crack  than  formerly.]  Junction  special 
work  fittings  also  faqoiva  eaiefol  Beleotkmi.'  For  oantnl  wiraa 
and  rigid  trolley  heada  the  (n^  imUcea  a  MtiabeUuy  (acluf; 
l>oint,  provided  that  it  is  properly  set.  with  reference  to  the  track 
points  and  tho  length  of  the  cars  and  trolley  booms.  Even  with 
swivelUng  trolley  heads,  frogs  will  work  fairly  well  if  the  wire  is 
approximately  central,  but  for  side  wires  swithos  with  movable 
tongue*  should  always  be  used  in  the  facing  direction.  Frofr-.-  wfll 
work  on  side  wires  in  the  traihn^  direction,  but  must  Ii.im.  .b  ep 
cheeks  and  (rroovixt  to  take  the  ivhwl  t1f»ni»«>i5.  as  thrrp  a  oonsider- 
abh  i-pntrifiii,'al  fori  i  ti-iuhii^:  to  de  wiring,  and  autoneifo  or  i-priin; 
switclies  are  preiemiiie.  I  rijiMngs  arc  apt  to  givti  more  Uauhlu 
than  frogs  or  switches.  The  (^eateat  care  should  bo  taken  to  get 
them  of  the  correct  angle  to  suit  the  track  cttMsing,  but  as  the  an^le 
i  «  alao  nlEMtad  bjr  tiw  langtba  of  oar  and  tntliey  boouit  the  juoetioo 
should  be  drawn  to  aoni*,  a  template  of  tho  ear  and  trolley  boooa 
titt<  d  U)  it  in  aueeaMlve  po«iiionK  to  ueeruin  tlte  beat  an^^  rod 
pusiiiuii  fur  the  ORMnng.  K\  on  with  a  central  wire  tliem  moot  be 
li  bi'.er.il  pressure  on  the  trolley  wheel  taking  the  junction  curve, 
so  that  e  ndanco  by  the  tlanges  across  the  gap  ix  necessary.  A 
ii\M\ e'.luii;  trollin  h4>iid  adils  largely  f-n  troiibln  at  crossing  by  its 
b,ibil;;s  ro  ti:ni  wlnle  crt)«sing  the  i'ap.  .le.d  ilii'*  liability  i«  agKra- 
k»t4.-d  by  any  cimsiderable  side  reach.  .\t  junction-''  on  Kingle  lines 
it  is  best  to  use  only  n  single  trolley  wire  uiul  thtm  avoid  the  uhc  of 
croseings,  cspeciaUy  if  swivelliug  heads  and  side  wires  ore  used.  It 
involvee  tho  naa  of  thrao  aatomalio  awitebaa,  but  thaao  give  nimeh 
li<«a  tnmble  than  ooo  arooiiiig.  All  tbeae  tttinga  aboaid  be  bi» 
designed  that  tho  trolley  wivee  need  not  bo  out  wron  flidng  tlwtn, 
and  so  that  tbey  can  be  aaenrely  ImM  by  poU-off  and  ipan  wire*  to 
their  poeitions. 

A»  reeards  the  f<-i-der  ]iillarK.  the  best  advit'e  is  to  make  them  as 
big  as  will  be  tolerateil.  The  cylindrical  pattern  gives  the  largest 
amount  of  useful  space  for  the  an'ft  covered  and  for  tho  weight  of 
tho  casting,  and  hns  th.-  prm  tirvil  advinita^f*  th«l  when  opone<l  the 
p«nel  ia  somewhai  nmre  in  i  ^^ilJb  .  Dn  ilii  other  hund,  the  fittini; 
of  tlie  curved  doorb  m  siot  .-mi  nunjd  a  job  ar  with  the  fiat-sidtnl  pillar, 
and  when  the  doora  are  closed  there  ii  le-H  clearance  t  iwi  i  n  them 
and  the  hve  parts.  I'rovision  should  be  mode  for  vcntdttlitiK  the 
pUlarswitiiont  MRiiittine  the  cntraBce  of  Minor  snow  -.  the  bottoiiie 
shobU  be  iOIed  In  over  the  eoncrete  with  a  tlitok  layer  of  pitch  or 
bitinaen,  and  all  leaiUus  in  pipes  stoppered.  The  safest  kind  of 
panel  ie  a  eaat-lron  frame  into  which  are  cemented  porcelain  insu- 
lators carrying  the  live  metal  work,  the  frame  being  itself  curried 
from  the  sides  of  the  pillar  by  oil  insulators.  It  should  be  easily 
renioved  fnr  r.^plaeenient  by  a  new  panel.  All  the  c  iMe  connections 
shei/.l'l  b"  iiridi  i  n-  si  ie  of  the  pan'  I.  the  riwit  'h  flttinas  being 
on  ill"  iiilitT.  i'laiu  qnick  iircak  switclies  are  freiiuently  used  and 
answer  m  ist  purposes,  but  where  a  nnmbcr  of  feeder  pillars  im>  fed 
by  one  cable  feeder  the  use  of  switch  fuses,  such  as  the  bates' 
pattern,  will  sometimes  isolate  a  faulty  length  of  trolley  wirti  mid 
avoid  the  stoppage  of  all  tlic  aeetioDs  served  by  the  feeder.  .\s  thes« 
switrh  Inaee  eve  not  dealer  than  iiuiclt  Iwew  knife  switcbea  and 
have  no  timUee  of  their  own  th^  ehonld  be  flhaeen,  althoagh  in 
DNot  caaoe  tbo  feeder  rinniit  bnaiwr  will  ontetrip  tho  ftiae. 
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Ml  cMo  f>n<\s  should  be  terminfttcil  with  <■.  irnKalpd  porcflmn 
rtdpi'i  <>iutftblv  m  alint;  the  dielectrii-  \  ki  l  i:v'  .  mul  liKhliiiiiR 
arrf  iU  r  ixrc  nccr-saary  to  protect  the  nn  Jcruronii'l  ciibU'g.  Thre<»  i>r 
fcn^r  'r,;:jU  of  ivrregtere  are  in  use,  and  t!i<  ru  i<  not  iinifb  t<i  i'hon*i- 
b«  l«ei-n  thf-ni.  I  think  the  Garton  is  perhaps  the  b«»».  l  iic.v  all 
get  blo^vn  to  pieoes  oceaaionallv,  either  by  a  lightning  discharge  or 
the  i^ort  net  up  W  it.  Telephmie  fittings  are  gi)a«r»ll.v  included  in 
(Mdsr  pillMi.  "Om  ihonM  not  b*  fiaad  on  tkt  nriloh  tuui,  b«t 
quit*  MpMAtely,  and  ■nmmnded  by  an  autbtd  osetallie  fnao  to 


>'io.  J.   "Hiwia  "  Ai»  (Ur  Sucnoti  I.Nst  i.atob.  Scab— 1A 

protect  them  from  U'likagf.  The  same  treatment  is  boat  foir  the 
pilot  wire  terminals  that  nia,\'  be  piOTidod.  TslephimM  do  not  j 
thrive  in  feeder  pillar*,  ami  there  ia  rarely  any  room  tor 
!riM  fcoviaion  of  a  aocket  box  into  which  the  cords  of  a 
•t  majr  be  plugged  ia  therefore  the  best  arrangc- 
If  fixed  tvlvphoneit  are  thought  essential  they  should  be 
pinoad  in  aaparato  pillarx,  or  in  Ijoxea  secun^d  to  the  poles.  In 
uiany  caaea  auall  liolvs  nro  drillf^l  through  the  pole  underground 
and  above  the  span  wire  or  hrnoket  attaehUMnth  Ood  tho  nUaa 
throadixi  through  these  liol<>!<  with  the 
^ght  protfi'tion  of  ttU'iiHlrn  ur  li'hr.-  IjihIi. 
Eiperit  nce  show)  t!.«t  th'  >  un  fre  juently 
daiiiageil  ar.d  havi  i!i  cof.>i  i|uuii''i'  but  a 
thort  life.  Their  replaci-meiit,  in  caM  of 
nciHl,  is  a  portiwlarly  tedious  and  mnii- 
rating  job.  Mlowing  has  htm  foand 
a  good  OMtbad  of  dealing  with  this  matter 

effg.  9).  An  oval  hole  about  Sin.  by  Sin. 
«Bt  in  ono  aide  of  tho  aola  afaoat  a  foot 
balow  tho  nooad  -  kyol,  and  a  apeeial 
quarter  bend  of  !tin.  pipe  pansed  into  the 
polfi  anil  IkjIIoJ  through  h  tlim^c  wliich 
fit*  il^<  periphi/ry.    Thi-i  Jlin.  pi(n  liinhlies 

in  tho   t  till'  ItC'ili  r  pillar  wi'.h  a  bell 

Uiomii  prrjviilii);^  11  duct  of  ample;  diaiat  ser 
and  easy  ciirvatini'  for  the  pjiKsaj^e  of  the 
four  c«jilcs.  The  pole  is  litti-d  with  a 
■poetal  fenal  made  in  two  parts.  3lw 
knnr  port  fits  eaaily  into  the  top  of  tba 
polo  aopported  by  a  narrow  tiange  resting 
OB  the  pole  end  and  expanding  opwordt 
and  outwards  to  fonu  the  ornamental 
base  collar  of  the  flnial.  The  portion  inside 
tho^prilo  oarriPH  four  screuYd  gUuida  pro- 
vided with  riililii-r  ),'a^k<  t«.  iii\d  bored  to 
piiKs  thf  cftMi'.  Si-rowing  up  the  Rlands 
secures  the  cables  by  eoiajir.Kiiing  the 
rubber  packing  rings.  I'our  holcit  are 
cored  out  in  two  opposite  pain,  through 
the  bottom  of  tb<>  flared  out  part,  throush 
whieh  tba  caUeo  descend  outside  the  paw. 
Thia  fltting  Is  wired  by  passing  the  torn 
coble  lengths  through  the  glands  and 
then,  by  an  easy  and  regular  curve, 
through  the  holes  in  the  wide  part.  A 
hanling  win'  having  been  tlircndcHl  down 
the  pole  and  iiiln  tin  <iM'!ioM  v-lbir.  the  lotii.' 
ends  are  drinvii  lbiiiii<,'!i  tlu'  pnb'  and  iIip  I'llHii','  r>'s'.-i  on  ii- 
placc.  Till'  nppir  purt  of  ilo'  liiiiid  i»  nif-ii'ly  .'i  c  vii  nlmpcd  cm 
match  llii-  otlii  r  poll'  llnial-i.  and  svcuriHl  by  :\v.  .  i^ip  liolli.  The 
out*id<-  cablt'H  nt'c  fecun  d  to  the  pole  by  a  Niiitable  clamp,  and  then 
tokaobyanaa^eurveto  theaaanwinorbnekot.  Thlaanange- 
naot  la  aafe  Ibr  the  cablaa  and,  in  cat*  of  need,  their  replaeenient  is 
a  very  limpb  and  nieedy  operation.  It  i*  almost  essenlhil  to  use 
indiambber  insulated  cable,  aa  the  dielectric  must  be  waterproof  and 
floxiU*.  FlndUo  uMtollie  tubing  has  been  fotmd  very  soitablo. 
It  adda  little  to  lha  diameter  and  weight;  It  la  vaiy  flaiibla  up 


to  a  certain  point,  and  then  refuses  to  bend  fnnher,  which  in  a 
ioifc^;iiard  to  the  cable.  The  niftaJ  sheathing;  of  the  ruble  hIiouIiI 
not  tonch  the  trolley  span  or  bowstring  wire,  and  shonld,  tberefoi  e, 
burnt  will  balk.  '  H:  .span  uiri'  work  it  i»  best  tii  c/irry  the  feeder 
cables  on  a  separate  span  wire  atiove  the  trolley  wsre.H-  I  bis  should 
be  insulated  in  the  usual  way,  and  the  sheathing  cut  back  from  it. 
The  cable  enda  then  dip  down  voty  oonventenily  to  the  section  iasa- 
lalora,  and  tlMia  ia  a  mg  awfaea  of  cobia  oovoring  free  IB  air,  ovor 
VMT  Vttia  Mnga  can  occur.  The  eabfe  tamrinali  here 
afioBU  be  made  with  comigat«d  porcelain  stoppers  aa  a 
finrther  pnoMllion.  On  brackul  amts  the  cables  should  be 
seeorsd  Of  apockl  collars  fhlcd  with  ebonite  bushes,  and 
arranged  to  ffn  the  long«sl  poxxlble  leakitge  path. 

For  piiard-wiring  <:iilvaiii<i.d  ulecl  wire.  No.  »  Ntuji.l  iril 
gauRe,  IS  fijiiiui  MKiublc.  Solid  win-  i:*  lii'.tir  tl.in 
strondod,  !ifi\iiii:  u  Imignr  lib'.  Tbe  »'inie  wire  may  \>f 
nsed  for  giiaribuin'  <]iiui».  <i»i>ril  M;rii  ^l  inild  bi  run 
over  the  span  wires  and  wcured  to  them  by  binding  wire 
sweated  at  the  ends  of  the  lappings.  In  some  atmos- 
pheres it  is  necessary  to  use  bronze  instead  of  sieel  wiro. 
On  bracket  arm  work,  ft  apoa  wire  from  tho  pole  to  a 
standard  clamped  lo  the  OM  «f  the  bcadtet  makes  ^tho 
best  job,  bnt'a  neat  and  good-lookhig  arrangement  is  hard 
to  find.  Secure  erection  ia  ollen  negleeted  for  the  sake  of 
light  or  ornamental  appearance,  with  sad  residts.  Tele- 
phone and  pilot  wires  arc  somctimCH  ri;n  on  tr«mwa\ 
poles;  hard  dratvn  copper  is  the  biK(  iiiiiiinil.  (iotxl 
telej^uiph  pniclieo  shoidd  bo  fullowi'  l  i  i  ibi-  ■I>-ii;n  and 
attachment  of  the  instilators,  but  a  noin'  wlml  fin  r  nse 
of  shackles  is  iwnKtinies  dc»irnble.  Tliene  viir 
sometimes  carried  on  the  trolley  or  guard  wire  span 
but  It  ia  difheult  to  maho  A  MM  jfA  tt  tUa.  No.  19  wka  io 
uiually  large  enouKh,  smaOer 'ihaa 'ofo  too  weak.  Ihsgr  should 
be  carrieil  at  '.iich  levels  and  positions  Hitt  they  eaoBOt  be 
blown  across  tbo  trolley  wires  if  broken  in  a  gale.  The  speriring  on 
these  telephone  linos  would  be  improved  if  they  were  rotated 
the  manner  of  the  Poet  Oflico  trunk  lines.  They  generally 
mneh  from  trailay-wire  indnetion.  Overhead  teeden  have  sooia^ 
tlmaa  to  ^  pravioM  tor.  They  have  to  bo  eanied  from  aaspender 


ire 
wires, 


CIssite  a  SstlMfi  on  CA 

IbpotPais.  ■sale  1* 


lMiM»(a8M4.  Hcds-lrn 


wii.".  and  to  be  nirre..!,  best  done  by  hard  (NitlOH  OV  hemp  braiding 
siitnrn'cd  W  illi  \witerproof  pri  ■^ervative  compoimd.  These ©ondnctors 
nhuiilil  b,  V.iiii  kli  d  otl  at  iM-ry  pole.  If  tbe>  arc  large,  it  Will  be 
necessary  to  increase  the  si/c-  and  stiffness  of  the  poles  Used. 

There  must  be  now  a  good  deal  of  information  available  as  to  the 
normal  life  of  various  items  of  overhead  cipnpmcnt  under  various 
oonditiona  of  traffic  and  atntospbei-c,  and  also  a»  to  tho  niktiire  and 
freqaeoey  of  breakdowns.  .Mr.  McElroy  last  year  made  u  laudable 
attempt  to  edleot  soom  of  this  information,  and  t  am  considerably 
indebted  to  the  Fkper  whieh  lie  prepared  isr  the  laat  CoBfaenoe  of 


Digitized  by  Google 


THE  ELECrTRIClAH,  JANUARY  27.  1905. 


595 


thv  Munioipii)  Traiiiwuyg  Asaoeiiilian.  Thin,  however,  i-^  oi  ly  n 
b«ginnin(^.  ar.il  oiily  p>trtial  becanae.  for  sotue  rviuoii  not  (':i'<y  to 
undenidiini,  nn  infunu  itioii  wan  given  to  Mr.  McP'.lroy  by  any  tnmi- 
vruy  cotiipiitiy  »  olVkiiil*.  It  i^  by  the  collation  and  discoKsion  of 
infonutktiou  from  ail  sources  thai  advance  ma^'  be  oxpecltd,  and  «v«rv 
Utile  tielpa,  *oth»contiait»ion  at  Mr.  McElty'a  good  rtart  to  lii|jily 

ThscMt  ofoT«i)iMdwotkfMuttoin(y*foodd««l  mora  than  it 

ImtldoaHkaowhowMiniuaMtepn^llyqpaot.  IbonMnMrflMd 
ifan-irin  wwk  tor  dtliMr  dooU*  w        lutt  oui  l»  •tmIm  In 


of  guard  wiring  and  proportion  of  )\)nclioni!i.  but  very  heavy  and 
roiuplex  junctiona,  iar  »-lied,  fan  work  and  similar  special  require- 
inenli*  will  involve  some  iiddition^  expcnw.  A  ({rent  dpal  nf  nionoy 
(•an  1>«  Hpenl  on  eliibonito  ncroU  work  and  fuiicy  pai:/.iii^:,  i  >.ji.  .•ially 
it'a  little  guldleaf  is  thought  neceaaary  to  harmonise  n  iih  ihc  sur- 
roundings ;  but  tbc«e  are  matter*  of  tMto  rather  tlian  <  ngme.  rine, 
and  tboM  who  lik«  to  pay  lor  then  will  doabtlcaa  continue  t«  do  «o. 


oLiieov  ooiPouiKMi  Tunrm  wb- 
mnois. 


In  the  "  Notes  "  contained  in  our  issue  of  January 
20th  we  exjireised  our  belief  with  reference  to  Fisher- 
atrcet  suh  station  that  it  was  the  largeRt  s\ib  sUitiuii 
with  rotary  machinery  running  in  tliis  country. 
Mr.  Marshall  writes  ur  U>  jwint  out  that  the  Kulhoumo 
uibaUtiuii  uf  the  UIiikow  Goruontiou  tntmwftva 
oxacadiUiKiaiiMay.uid  tlMtHhii  Iwai  in  temee 


Scale  of  Frrt 
10       IS  20 


Pi.*:i  MB  Srction><  .wowtno  Qrmwmi.  AwuxuMiM  I  t  D.i.iroi.^ji;  8oB-«T.*itos  ((.iiU!>fio»  CohiD^i.inns  XRAMWiVt). 

c«c^-tia£nrXM3SiM«klC»w*M.  ■  in.-LJ.  ftiarticiMi  Ww  a»  ».-»mIM»  nnwwrt—Sa  H.T.  aM«. 

«««^hwtakra:T.MiiM.  ii  ■  kHMW* tttMhrofloBaii  Itali»Brtlik«» 

k  k  k   Oimwrtliiiii  ki  TuMlW—  flrrllnlm  okk.— nanhMar  SaRortitell.T.  Bini, 

*lJDOper  route-mile,  with  *  fair  piotit  to  the  contractor.  Brackot-  ISOl.     We  are  «iw1lkd  I19;  Mr.  Pai-«hulls  courtesy  to 

ami  work,  for  single  linL *^"ieri' 11  jmulf  line  of  poKs  is  jenc rnJly    describe  this  sub  station,  whicb  is  uue  of  live  iimilar  mh- 
6ufticient,  can  be  doiu  f.:':  1 1  d  0  r< .  t  ire  mile,  or  even  Iff-s  in  ii  r    5tilti^)n^  'U[ipl_\  lii^  the  Glasgow  Corj'oraliuu  tramway-., 
■pecialljrlavoarabi*  condiuona.  Jiiese  rate*  include  avenge  amount*  ,    Jbe  plant  u  ArntDged  as  shown  in  the  accWuiMiiy  in^  i'lu^-- 
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tratian,  and  consist*  of  static  tranaformers  and  rotary  con- 
reiters,  there  being  in  all  7  unita,  an<l  ch<  h  unit  comprising 
three  sin^e-pliaae  20Okw.  tnntfomcrs  an<l  one  rotary  con- 
verter of  aMHnr.ratrd  ontput.  The  sub- station  is  supplied  by 
three-phaao  currents  at  a  prOMure  of  6,500  voiU  Ijetwecn 
phaaea,  and  hanng  a  f  rer^ueney  of  25  cycle*  per  eecond.  Each 
■tatic  tmufomwr  (twnfoniH  fram  6,S00  to  390  Tdy*,  wliicb 
k  the  praarara  at  the  edieetor  rinn  of  the  ratatx  eonTerter 
eorreaponding  to  525  volte  on  the  D.C.  Bide  of  the  cosverter. 

Kefening  to  the  illuRti-atioii,  it  will  be  seen  that  mich  group 
of  three  transformers  is  i-ontainud  in  a  brick  cell  wilti  an  iron 
iloor  in  the  front  and  «ot  with  the  i^cntro  line  at  riy;!it  aiij^lcs  Lii 
the  lino  of  converters. 

The  hi<;lt  tension  'buB  biu-s  contii^t  of  round  i  tubus 

earned  c)\>  ihvail  '111  insulator*,  anil  cotiipriso  a  niiu  i  m  I  if 
'bn»  Ijiirs  aimecl  by  angle  irons  behind  the  switch bixii  ii  and 
transformer  'bus  bai-s  carried  on  angle  irons  uIh>vc  the  (iwitcli 
colU.  The  transformer  set*  arc  conin>cted  to  their  respective 
'bus  bai-8  in  delta  by  means  of  rubber- covered  cables.  The 
tran.sformer  bus  bars  are  connecied  to  the  main  'Ixim  burK  by 
niuanii  of  a  threo-pha-ro  air-break  switch,  <u  at  the  time  thctio 
■ub^tatiaiH  were  d«Bigne<l  oil  brcak  switches  had  not  Wcii 
developed  to  the  prcaent  extent.  The  '\m  Urs  (ur  the  trans 
fonner  weoodariee  an  carried  on  inauUtors  fixed  to  the  walla 
of  the  tniufoniMr  eiUi  aad  ave otbare  coi>|M.r ;  tbaee  'boa ban 
aM  eonoaoted  to  the  ooieetor  ihq^a  oi  the  R>toi7  oMverten  by 
laad-«overed  caMca  aad  contain  a  awiteh  in  the  eirauit  whid 
la  mounted  on  tbe  awitch  panel  imme<liately  in  front  of  each 
tnuwformer  colt.  This  constitutes  an  economical  and  .nafc 
system  of  lii.:li  aiul  low-t«n«i'>ii  A.<'_  'Kiis  )>,us,  witli  tiro  ti.-k 
entirely  tliiuiuiUed,  and  i«  -mijilij  ai.'l  tj.i--y  t.»  nKiiii|inl.iti.'. 
The  li.V.  boanl  is  set  parallel  to  th.j  A  ( '  lOu  1  (ni  tf.r  (ip]Kj 
site  side  of  the  snlvst»tion,  ami  nci-ii^  in'  lir-i  i  ipti' m,  it  h  uf 
the  usual  type  of  tr.itLioii  s«  i'l  t:l)i>ai.l. 

Thf>  coi5nf*.;:t;oiii<  LctMeon  tliu  A.*.,  board  and  rotary  con- 
vi  itei  ,  ;uiil  !i.  rsii.  :i  tin:  l.itler  an<l  the  D.C.  board,  are  carried 
in  oijHjig  laid  in  the  foundations  of  the  rot^iry  converters.  It 
will  be  seen  that  the  connections  are  arranged  go  that  there 
i«  no  crossing  of  cable*  anywhere.  The  connecting  cablea  are 
paper  insitlatc<l  and  lead  oo^-ered,  those  on  the  A.C.aide  of  the 
convcrtei-  hehv^  thrH<>  core  cables. 

The  rotiuy  . -juve:  tLrs,  Iraotformcrs  and  nwitchtjoanis  were 
anpiplied  b^  the  Weatiqghouae  Company.  Each  rotaiy  con- 
verter camel  a  tmdt  boMtter  «n  one  end  of  the  riMft  and  an 
induolhw  motor  en  the  other  end.  Hie  tnaafomiert  are  of 
the  oil-cooled  type. 

All  the  8ub-8tatiou«  have  been  laid  out  on  similar  lines,  the 

Slant  in  each  case  being  accomnuidalcd  in  tramway  depot 
uildinga  beloDging  to  the  Tiainway  Department. 


■EOULATIONS  FOR  HIGH- 
OVERHEAD  WIRES. 


The  teguhtiona  oi  the  Verband  Oottticher  Eklrtratediniter 
aa  amended  laet  year  nududo  a  Munber  d  rub»  for  bigji'tanaion 
overhead  vires  and  eabica,  tho  cblof  points  in  which  we  give 

brieliy  below : — 

All  InitallaiicBi  aems  trithin  thstMvsat  the  UgManataB  itgnhtioiiF. 
ir  ihe  efltslive  aiettdM  lietiiNn  an;  eoniliietor  sM  asitb  w  for  may  be 

tbroUKh  an  earthi  mora  than  '.cAu 

OrarhWMl  wireii  luust  be  li«r«,  bui  ufii  ri-  il]«yarr  «spoiM<d  lo  detrimental 
obemioal  action  t*i(>v  may  ht  provided  with  a  eo»Jinif  of  protective  paint. 

Th*  insiilatioti  n(  n-,<'rli.  ad  wirte  indamp  i  miL^t  :i '   lie  j  sh  than 

ohms  iHT  volt  and  liilomctro  (l:it>o])iiis  per  volt  and  mil<-  hat  ncc-<)  not 
t>xce«d  1  ,'!OO,00O  alum.  QaiMaitiiif  ylanis  are  lo  to  pvovilad  wHh  miaiit 
fnr  measuring  the  inmilatioii  mlstanee  dtiring  aetusl  MrviCf 

Overhend  wiros  niu?t  havr^  »  cro'^  ^^-rlion  M  nnt  th:>n  111  *<\-  mm. 
(noi.«      in  V 

The  iii5iilst>'i~-  n-Tt  l-n  r,r  ]n,rf*-  'ri  m.  ^.-InE"  nr  an  f  |iiiv;i!i-i)t  nintcrial, 
and,  y,ht  i:  ;:  r  1  fni  \  It;,, .  s  :iLi(iv,  j.i  -  O  volts,  they  »re  to  bo  tcbted  at  the 
laclory  to  at  least  doiiitlu  ilu!  uui^mi;  vultu^^u.  itui  injulatoi&  are  to  It; 
OMd  in  SB  npiri||hl  potiitioa  uuly 

Earth  eoaiMetioat  are  to  b«  ><ild<'ied.  ih«  only  exception  hi-iny:  when 
earthing  ^^itchei  nr"^  uKcd,  In  which  c«^<■  Iheeonnrrtion*  tnii.T  b«  screwed 
to  the  awili  h  and  the  ohjrut  to  li>  •--jtilhed.  Wiie  iiellins,  perforated  or 
unpor(orat*d  iiieial  i<h<'>lt.or  >imiUr  maMriala  are  tu  b«  usedasoailtl 
plaU>,  and  pipework  iiiar  for.-n  part  of  ths  CMtb  eMaCCtiOntbUt' OIIMt 
M  Mippi«iiieot«d     cuch  earth  {ilatei;. 


hupports  and  Kuarding  devicv*  of  ovtrbead  conduct«'ir^.  the  Tolta^fo  el 
which  to  earth  e^ccedii  MO  volts,  matt  be  marked  b;  .t  n  1  .  Ik-  .'.ag. 

Overhead  wires  most  be  at  least  0  tuelres  (30(t}  above  itie  gtwiod  in 
ordinar?  pooitions  and  at  least  7  metres  (SMt)  WMO  cnssiaa  bighsajK 
The  !-pan  and  sag  of  ovetbead  wires  SM  to  M  MCfa  that  tbe  (aehir  of 
Sid  t  v  ;ica:T5!:t  1  n  jl.in-  i-.  10  in  tax  of  wooden  poteff.  nnd  S  in  the  caae 
i.|  ini-!  .Mruc-uic:  ,\i  - '.'ij  C  I  t  i'.)  the  tensile  slrcss  m  ilie  Qveriiead 
conductor*  ma»l  not  be  more  than  one  tiflh  ior  one-ttiird  in  t)ie  fnn:  .  f 
bard-dmwn  nsial)  of  tbe  breaking  «treBC. 

Orerbesd  vim  and  apfaratUH  niual  be  iiiacceiiKible  wivhout  special 
meanii. 

In  inhabited  fiMtn  the  overhead  wires  must  be  ptondad  iritb  seettm 

i"*itche»  which  mnv  t'l  op*  mtt i.l  iJurii.K  aciiial  ^li  vIc*. 

In  inhkbilci!  plscr-5  ^uiJ  uruntidr.  and  in  ihc  jiuiximitji  of  rcad>s  where 
falling  wireK  might  endanger  hit,  tbe  wires  are  either  lo  be  plaovd  to  hi|;h 
that,  UMB  breakaite,  thi'  wire  cnd.<v  hang  ml  le«»  than  3  metres  10(t.i 
above  uieiiroilii4,or  tbe  fulling  uf  the  wires  mn»t  be  prevented  bjr  guanb, 
or  mesne  rnual  be  provided  for  causing  the  fallen  parta  toheanDB  "dalid." 
I'rovinion  i«  lo  be  mad<<  at  comers  of  the  transmission  Uos  for  prevaolinir 
the  wir«i=  frpin  dmpp-rjit  '•h'HiM  Ihp  in-ulsto:^  break. 

M  Ticrc  'hi  jii.M-i-i.ir  1  .t'jC'.i-  I  iiOll  M.li-;,  Ii.l-       h'.  rviire*  are  to  be  fi«(d 

to  the  poiea  with  tbe  inieipotition  of  an  insulator,  and  the  iioint  uiatiaeh. 
ment  to  I  he  pole  most  aol  to  Ism  ttaa  *  aastaas  (MHtl  above  ^roond. 
"   . -^.-w  ,  to  wsO  sarlhed,  the  po 


pole  is  to  h 
of 


If  iron  poles  Sfs 

surrounded  (but  not  touched)  bv  wuod  or  a  material  havlag 
lating  properties,  to  n  height  of  3  metres  (6)ft.l  TboaatUl 

the  lightnint.'  rod  nsost  be  «r<>ated  in  a  similar  wsv. 

Where  thf  w'lrv-  run  ivl'n-.t'  :Li'  om-iiie  .'t  Liiil.li[i|.s,  tin  ili;,i.i--i:'i'  [sei 
1,000  volts  between  wall  and  wiio  must  not  be  leti)  than  lini.  (0'4in.J. 

71iotetal4istaassiaiis(toat  Isaat  10cm.(4ia.>. 


TBI  ILBGIRIC&L  OPEBATIOM  Of  TEXIILB 
FACTORIES. 


Tlio  fiillinviii 

\\  lUdll  I'.ljH'I 

MlukIiojIli'  I,i-i:u 
l'jiL;iMi'<'rs  (in  |)i.-i 
a|)poari.'il  in  our  i 


is  iipi  ,ili.-ti:o  t  iji  i!n  Ji.^cnK.sion  on  Mr.  11.  W. 
<u  tl;i'  :i)kim'  su!ijdct,  which  took  place  at  the 
S(^^(  ciiin  oi  the  Institution  of  Klectricsl 
nihvv  i.')t!).    An  abstract  of  tbe  Fapcr 

ui^  of  lust  week. 


Mr.  SE.KTt  iX  s^id  ht'  liad  reoently  had  «i]>erience  in  catton  mills  vith 
rope  driwiiK,  umi  fiLunJ  .  n'l-ifiHy  uf  Ivrt)  (nill'i  rcef-ri1ly  l.-r.tcj  tu  l;.- 
S1>  and  fo  jHT  i-.-nt  r.  ,[iri  iivclv  He  .|iit.|i  1  |;,iNrh  »  Hi-nu-  <>f  u  '(-id. 
beiOB  what  be  thought  a  fair  equivalent  cost  at  a  cotton  mill,  and  unieaa 
snpplgr  ooapaiiiBB  eoiiU  aofflj  athss  tlwn  Uus  liiim  toesesiteid  te^ 
wms  otrt  of  the  Itetd.  The  matbor's  BguwaosteO-gd.  and  O-SSd.  pgrnali, 
and  he  wa<t  therelore  in  agreement  with  him.  Under  present  eontii'.i^ins, 
if  -ii|ipljr'  eninpanie*  tunplicd  ht  less  than  0'.'>d.  or  O  TSd.  it  i  n.^-.itji-d 
<iutn|iiiu^  n::d  th:«  fmif' nr:'j- bi'  dntir  hy  niikkiog  Other  oonsunier^i  paj 
h.nMly.  Ilo  thcuglit  '■  [i.rr  . -n!  inlrr<'  I  and  10  per oeol,  deprcciatioa 
a  UU  aUo«aiic«  in  eaJculations  oi  Ihis  kind,  Bomc  mill  ownera  woiked 
out  coatH  per  t.ii.i>.  ssr  snniB^  bnt  whao  tfasar  aava  ligons  libs  UCtd. 
per  i.ii.r.  he  Ihongnt  OBS  ooold  icsisnabV  oonht  the  aeearaoysl  tbdr 
metbodj. 

>lr.  W.ll.  WOOnHOL  SEthooghtmill  ow:.i  r  n-  i  i  *  .  l  icli  in  their 
te-^ts.  ftnd  accused  them  of  taking;  indicator  diagrams  twieu  a  jreur  atiall 
load  and  multipljing  tbe  hor>e  power  by  the  number  of  hooisio  UttJiSr 
and  calculating  the  eosl.  He  had  figures  Kiven  to  him  from  £S,  Im.  Is 
£•').  lOe.  per  i.ii.r,  a«  total  eo«l«  (or  Vorkahire  mills  of  small  size.  Tlie 
advantages  of  electric  driTing  were  inarea«e  of  output  and  lias  variation 
in  spe«>d.  The  cpixd  vnriatinns  in  lh»  Yorlsshlro  millj  nm^'jantcd  tn  10 
pc=-r  iv-nt  ,  and  then-  wi-  .'neater  loss  in  pjvi'r  l:_y  li-ll  driviii^;,  julky:, 
being  often  found  quite  bii^lit  through  belts  alippmK.  l.icctric  driving 
ensUsd  tbe  mUl  owner  to  v><r:  the  jita  «l  tin  engitin  room  tacsalssdisf 
the  prodoelive  machim-ry.  Tlic  power  eosli  given  by  the  aathar  hs 
thought  could  tiardlv  I*  corrret,  The  average  eftlciency  of  nine  Vorkshire 
cotton  mill»  which  lie  bad  intimate  knowledgti  of  was  .10  per  cent.  Ho 
thought  power  coats  should  be  Id.  por  unit   a*  th*  vcrj-  lowest 

id.  — and  be  thotmhl  jd.  uc-rhap-  in-un  i  the  correct  i>.U:iial.  I  he  losJ 
laetor  o(  Ytffkahin  luIUs  bo  e»t)Uiiated  to  be  23  per  cent.  Ik-  hoped  to  see 
singlB-Bhass  variabts  spssd  nwMsa  on  the  natket  shortly. 

Mr.  miW  said  thai  (be  stitber  bad  nenUoncd  waiar-dritso  miUs  la 
tint  Veited  States.  lie  might  say  that  the  pc<iple  who  six  years  ago  advo 
eated  einctrie  driving  only  (or  water  driven  milN  and  direct  driving  wher.» 
steam  power  wa»  med.  were  now  the  advocates  of  electric  driving  in  both 
caw  f.    lie  thought  the  estimate  of  0  ;id.  anil  0  :t.".d.  per  unit  both  on  the 
low  side,  and  thought  0-4d.  and  0*4 '"I-  nearer  oorrcci.    He  was  met  by 
tiiaamniBsnt,  wbeniMMBhW     M  op  cotton  mills,  that  it  was  all  right 
where  mllta  were  oM,  eat  whra  large  new  mills  were  erected  it 
chr-ap*^r  to  diive  ilii.  .  t     From  his  csprrienc^-  he  did  not  brli'v*- 'l^irfii^  ;; 
he  llieeiiMe,    In  a  mill  of  "-'j.iWH)  flpindlcs  )hr-  firr.t  oiwl  "'.Tge,  it  wi'' 
Irirlty,  i>n<l  lie  hud  aUo  .:i<  n  one  njwiativc  lcKikin^>Mlfs  used.  •  ^iti 
Ji.rO  spindle;  \ot\y,  which  wa«  a  >eiy  great  Mcomn',  nviiiJable  r:  '"^i  jt«*, 
dnviiit-     The  luun  wai  able  to  do  this  owing  trp,„f.nt  iindc;--'"^,  MDt*= 
thread  troubltf,  tontfjucnt  upon  a  uleadier  d',o  ,         .  .  ' 


with  tleciiic  dmirit'  whcie  no 
wau  ktiU  in  £iet  clac6  condition. 
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Mr.  WmiKHEAD  va  mill  owair)  (qok  «peci«l  exoeptioa  to  the  ramarku 
Of  Mr.  WoMbMM  •boot  Ite  itaok  uhMm  nt  nUl  ««iMn,  vid  ooni  d 
•MBM  Vim  thtl  UiM  took  «tiy  iMiltan  to  knw  aivinfliiac  abovt  the 

workini;  nf  t>i«ir  milh.  H«  «Mlil  abOW  MMlda  tl  iMllrtOr 
taken  at  least  oec<'  a  uork  fot  ttlft  hit  flfeM  JMIf  BtlMti 

go'-;::  In  h'lvc  elcctrie  driring. 

>[i  Iv  ;  UAMLEN  thoOKht  k'l.  per  unil  wnjld  mear.  durDinog.  llo 
Oilled  ait«ntjon  to  the  aolhor'a  ci^Lirti  ol  iliu.UuU  as  ibe  ooet  ol  geuAcaUDg 
piMtt,  and  thought  that  it  mt»  low ;  £1S,000  w«j  nearer  the  mark. 

T>r.  BOWMAN  exprtiaad  the  opinion  that  the  difference  between  the 
effii:.ii>iicy  ol  a  Ynrksliire  vor«b-i^  mill  unt^  a  Lai-.i-avdii «  fultyti  inil!  WM 
accounted  fur  li}-  the  TariatioDs  in  the  o:i  int><.  in  a  Vorl^.tliirii  null  liicre 
wa«  10  time*  more  variatioD  in  the  nmnber  ol  eouats  Oitaii  tiiaa  in  a 
Tieneaihire  eottoa  mili.  He  aleo  took  exception  to  the  remarks  of  Mr. 
Woodhooae.  and  laid  that  he  knew  where  Indicator  diagrama  had  Ixen 
taken  thm  timea  a  daj  for  lix  montha.  In  n  rope-driven  mill  working 
reguhtrly  with  five  eoontu,  which  he  bad  hlmaelf  teetod,  he  found  the  load- 
fartur  to  1*  M  tifr  c<'iU.  fl.'  uoi;lii  cjH  utti'ntinn  t"  tht>  >rrf«t  dlSerence 
wiikli  the  Wf'utncT  inailc  to  tlic  po'.vi  i  tulirn  I  y  n  cotlou  tiiill.  The  iMlndK 
weie  alwajri  tight  on  a  Mondaj  momioc  after  the  mill  bad  stopped,  and 
in «■!  MMM Mimu  in  lat  ■IwiwjlMW  wtmm  wdak  hiaifj  load. 
Be  thMt|ht  ilN  •■tlwi^i  ftgnH*  at  OM.  mai  9-Ma.  per  ontt  wan.  accord 
ing  to  hia  experienoe,  amply  juatilled.  He  had  peraonaltr  teat»d  millii 
whoee  total  ooata  were  O  'l'ia.  per  Mi  r.  |>er  hour ;  under  O  iUd.  waa  easy, 
with  Ais  unki'*ii  of  tmdei'  *2|  jw*t  treit.    He  wa:>  tlir  f^r^i  pi-rSQh  tc-  ill  iij? 

a  l.WN  !■  w;!fi  rii]»o  ririnn^;  fruir.  a  liiiei  nhsift,  and  hr  •,vii;i  tnKl  li;a'. 

be  had  bvtt«r  liaiig  hiiitMlf  oriUi  tho  hnl  rope,  iMwaiue  it  was  sore  to  be  a 
flilamibatiM  was  glad  to  aay  that  it  waa  a  aueoen,  and  that  it  mtpnrad 
to  ba  Htt  modem  praetioa  to-day.  In  this  partiealar  mill  the  dUfnaMe  of 
cost  between  MU  and  jo\xa  £I,100.  He  estimated  the  co«t  of  mill 
equipment  at  £10  p«r  i  h  i  .  ami  thought  that  eleetrie  driting  would  ca.<t 
nearly  £10  per  \.u.f.  lot  motor*  alone.  He  might  aay  that  f.i^rr  vm  ua 
halloonlngwith  rope  driving  tuch  aa  Mr.  Shaw  ineationi^.  and  thiit  a  rope 
drive  gave  quite  at  ateady  a  toniue  a*  electric  driving.  Uu[x.<  driven 
eolloo  mills  no  19  to  thttr  speed  limit,  and  electric  driving  could  not 
eff«rl  any  ftirtber  eeommy  in  thia  diraetion,  as  a  faJgher  speed  catued  the 
threads  to  becOTne  hairy,  and  tiii.-i  feature  liniit.:-i  thi  ni  t..  a  partlsalai 
sp#e<i.  In  the  author  5  {'ap- r  h«!  wi.uld  ha»t  bctn  glad  to  lian  liii'l  mora 
InloiiuAiion  with  regard  to  the  oouota  on  tlie  marbinea,  whetlirr  H,  10, 
or  15,  and  wbaUier  a  hard  tiriat  or  a  alaek  twist,  all  than  titiagt  baving 
a  very  Kreat  deal  to  do  with  the  powar  teqoirtd. 

Mr-  C  C.  ATCHISON  (Rochdale)  bad  dso  noticed  the  effect  ol  weather 
OB  cotton  machinery,  ne  thought  that  it  was  a  qneatioD  for  tbe  power 
iupply  c^mpanips  ''■  '.fwih-  Cr  rporation  "ispply  liepartmenl^  at  pre-pent 
prices    n*  hot  rntf  tho-c  ind'.ratod  h\  ihi:  .jutlicr  nut  ot  tiu'  ijucii 

tioD.  He  thought  |d,  to  ijd  per  unit  00  the  low  aide  aa  an  e«tiiiiale. 
Ibe  nawiii  wbj  power  aampraiaa  ooold  oat  aoftto  uMi  mill  owners 
w$m  batwoaa  they  had  to  pay  parrfage  on  tha  sbitcbI,  tlutt  Is  to  tiay,  they 
were  obHpfd  by  the  Bosrd  of  Tradf  tfi  put  down  very  expensive  cables 
and  Uiy  Ihi'Tji  undLi>'ri>und,  Hr  ih  uKlu  iStat  if  the  Board  of  Trade 
would  alios'  piiAi-r  r:<injjMiiii<«  tn  run  iivi-rlicftd  caW^r,  an  wns  iom-  in 
America,  it  won'd  lirlp  pn-.vrr  ccmpiiMii  s  lo  r-nnipeto  witii  ciitltin  mill 
owners.  Ut  did  not  tnink  Laova^hi;c  mU.  uuuci^  would  be  willmK  to 
shut  down  while  tba  power  stalion  got  over  the  peak,  as  Htuf  M  al  lh« 
mills  in  Montreal,  juat  in  order  to  get  current  at  cluaMr  ntM,  Ml  ka 
(hoagbt  it  nnkaa  to  vravoa*  •nytbinc  d  tbftt  Und  to  tMn. 


lil.iblf  |iolcii)U-^  1  he  bi.u  li  II  id  mi  h  'Uu  uas 
J  euM  a;;o  I  h;t<i  laiil  imiiaruM rfi  iii-'il.i'. 


CORBESPONDBNCB. 

VXUhK  LAYINU. 

TO  TUB  KKITOK  OK  THK  (XKIHtK  I.VN 

.Si  1:    Wlieij  writinji  my  k-tter  of  Decombcr    (tli,  » li  \  uu 
v>  n'  jidihl  tnou^'li  '.  0  (iulil;^l),  it  w  .i-  m\  .li'sin  !■  1  .ivuiil  1111  jM  ■  1 

furl  tli.ii  i:. 

<  IJ\  iJiCl!    MM  - 

vicfA  aiirruuu(li><l  wilh  aoixi  wultctl  with  citiiitiiuii  cwl  Uir,  aii<l 
that  there  hiul  been  no  fitiliiro  of  such  services.    I  alsi>  luiid 
that  1  bad  laid  mains  on  the  solid  syst«in  in  wood  troiigbing, 
rad  llutt  these  had  given  troiiblo-  These  two  )>oinls  are  not 
oontRnwtible.   I  should  now  say  that  having  been  asked  by  a 
oonwpondent  for  a  sample  of  the  "  bitumen  "  used  by  me,  and 
having  Mot  this  sample  to  him,  he  inforiut  me  that  it  ia  not 
bitumon.    la  my  letter  I  caUea  it  Utamen,  mflaning  tha  aub- 
si^  '  ^nca  luppliad  for  ittcb  woik  by  flma  of  |Md  •tauding. 
jij^     ne  eorrafpondenta  pnuw  n/bui  Trmiiiid  bituiMii.  I 
'-i'  l.        y^***^    S"^  ^"""^^  specific  instance  of  ouina  haviae  been 
a   p^o,e^ii>  refined  bitnmen,  berauw  from  qtiotatlona  f  have 
''orthii'"'  A.  r.''."''st'M>ce  I  feel  that  the  expense  of  usin^  it  is  too 
.     ,t  fof  jf! I"'*      """M  goiiorally  a<lo|tted.    I  have  been  unablu  to 

>— f  i  '^'^ani- a  rabbit  nnti 


it--< 


liitiinien. 

iih'  fnr  ii.'i.iil.^  of  the  quatiluius 
l>\  inc     li.iviiij»  been  laid  l."!  years 


,    \    Tie  J'^*«/»c<r«-  '"g  l>een  laul  l."!  years 

'weiiT***),  th««u  in  a  "urticular  cure  ;  the  sand  w«»  not 

t^^*vZ%y''"''^  .  M  with  the  tar,  and  qo  tpmsbing 


was  used.  ALiiiis  laiil  by  nie  within  tlie  last  yejir  .iiiJ  half  are 
jilacad  in  good  roomy  tronghin^',  5urronniied  with  sand  which 
wus  rarefully  air-dried  and  tossod  with  coal  tar  in  the  manner 
of  mixing  eoncreto  or  cement  mortar  by  hand.  Some  addi- 
tional tar  is  added  when  tbe  casing  is  Iwing  tilled,  and  the 
material  is  well  packed  rotind  the  cable  bv  the  workmen,  who 
use  small  sized  troweh  for  the  purpose,  f  aleo  use  tarred  saud 
in  the  trench,  so  that  tlie  casing  is  surrounded  with  it.  This, 
I  tbinki  besides  being  an  additional  protection  to  the  mains, 
wfll  dao  preserve  the  wood  of  the  oesing  from  damp  and  deeajr. 
SdBM  eoRMpoadenta  eaj  tbi^  coal  tar  acu  chemically  nftm 
iMidation  to  deetroT  it.  I  AaaH  be  glad  to  get  some  speolio 
account  o(  thi».  What  kind  of  insulatioa  ia  attacked  by  eoal 
tar  ?  A  year  ago  a  feeder,  ransistiiig  of  three  separate  eaUoa 
laid  in  wooden  troughings  filled  solid,  failed  (the  length  of 
feeder  conccmetl  is  about  .")0vd8.) ;  the  immediate  rc|Hir  of 
thi<i  feeder  was  uceessan .  W  o  h.ni  no  i  al>!i'  in  ^tock  of  the 
kind  needed.  We  spliceil  idc  ihini.igeil  ^mim,  mended  the 
insulation  with  Blurlilf  v  Uqn'  nifu  r  ileaning  off  tho  otii^iiul 
filliug  material:  thi-.  w.<>  easily  ui  niii|ilish«>d,  bpfttn^o  iv  did 
not  adhere  to  the  liMii  j.  m  \  [■■-l.ii'.l  in  tai  ii'd  nanil  in  new  and 
more  roomy  troughing,  and  tLi^  ficilci  lias  j^ivi  ii  n  >  tioiible 
since-  they  are  diatrine  cables.  In  iii.in\  ]i.nts  tbo  Iv^td  of 
theiw  cables  liad  been  much  electrolysed,  and  the  tarred  sand 
li  now  m  immediate  contact  with  the  Blackley  tape. 

Your  correepondeitt  bas  aomebov  taken  mo  aa  confewiog  thai 
in  one  case  the  bad  aheatbtng  waa  dafiwtiTe  whan  the  eablo 
was  laid ;  this  is  nok  aob  I  deteribed  vety  fina  annular  ecaaka 
as  showitig  in  jiaru  where  no  electrolytic  action  had  yet  begun 
to  show,  but  I  have  never  scon  such  cracks  in  new  cable.  I 
can  imagine  such  cracks  being  produced  brune<|ual  ex(iaiision 
between  till'  ( iibli'  lUv]  tho  tilling  ni.ilui  i.il  if  fri  in  ;iiiy  ciiise  ii 
caMu  i>  ovuilo:uic"l  so  thiu  it  |jL>i-ceii'iljly  lieat.s  t!ie  light  between 
the  leaii  .mii  tho  rilling  nii'^lit  pn^incc  '.h.'  cTiicka  observed  ; 
the-''  iinu  ci'ii4  kii  n|i|juai«:d  Uj  ho  Urn  ilue  lines  going  com- 
pletely round,  foiTning  complete  circles  in  planes  at  right 
angles  to  tbe  axis  of  the  cable.  I  did  not  examine  them 
microscopically. 

1  have  experimentCNl  with  tarred  sand  by  exposing  it  t.j  iho 
8un  and  air  in  a  thin  layer,  an  inch  or  so,  and,  as  w  ;».i  t..  1*0 
ctiwete  i  tho  tar  e^'aponitos,  leaving  the  sand  not  coherent. 
I  I'.ilei  ^i  oiitid  the  comiitiuus  are  difTeront,  but  I  am  of  opiakMI 
that  it  is  advisable  to  treat  the  tar  to  aome  boiling,  so  as  to 
drive  off  the  more  voUtile  constituent*,  bnt  tlie  healing  should 
not  be  carried  «o  far  as  to  make  the  tar  behave  like  pitch  when 
eooiad.  I  am  of  opinion  that  it  ahottld  be  kept  a  long  way 
frani  having  a  teodeney  to  f nctiure  from  MiddoB  iboek  aa  piidt 


Ike  correspomlent  who  condemn.«i  lead  sheathing  dcee  not 
convince  me.  I  think  that  load  sheathing  surrounded  mth  the 
visconx,  adhering,  sclf-coinpresscd  tilling  which  retiulls  when 
tarred  sand  is  used  in  a  nece.ssary  Ncparating  mati;nal  Ijctween 
the  iiisidaliun  »ii<l  the  tilling,  whuise  function  is  purely  to 
[iioLeti  the  cable  from  tbo  moisture  of  the  L'muiid. 

Some  of  my  enne^iioiiileiits  have  pi'ih.i]!^  nix  studied  with 
suthcieiit  tuiie  wluil  luippens  when  eN  i  ii>  'l)  m-  takes  place  in 
moist  eaith  Wc  may  supj>rMe  tli.it  ut  tin  liiist  inittaut  of 
electrolytic  action  it  is  seniiii)ly  iiiiiturm  over  a  coiLsiilcrablc 
area  of,  say,  lead  sheathing,  but  in  a  very  short  time  the  action 
concentratea  to  detiiiite  potnta  from  which  the  resulting  ttalt 
spreodi  tkrottgh  tho  ground  in  tiw-like  formations :  it  is  for 
this  reason  that  water  pipes  arc  sometimc-s  |)erforatod  in 
deftnitu  holes  and  do  not  suffer  a  uniform  wasting  over  titair 
aurfaco.  In  every  case  of  cable  failure  there  is,  of  course, 
electroljaia,  tbe  result  of  leakage  between  cables  at  ditferent 

CtcntiM  in  (ka  eame  boring.  Thia  loakaga  ia  made  poaaibki 
,  moSftnTO,  wUeh  penetratea  the  had  ana  inmbtiob ;  It  ie  no 
doubt  infinitcaimal  to  begin  with,  but  etectrolyais  grow*  and 
develop*  along  definite  lines  at  detinice  iioints  on  the  con* 
ductors.  In  time  tbe  leakage  bceonies  noticeable,  and  then 
very  soon  current  ceases  to  |)ass  in  any  useful  woy  l»yond  the 
clefectire  region. 

In  my  country  the  "  vvhitc-lMiruJ  boy  "  dcsiynalcs  excel- 
lence or  sniipo-Hxl  excellence  of  tho  boy.  Aiiotliei'  correspon- 
dent, who  imagines  that  he  designatos  ages  of  tinic  by  saying 
that  a  certain  kind  of  main*  will  {art  to  bo  Men  by  my  vkite* 
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haired  {rreat^gnuulchil  li uti,  fails,  liccaiuo  ii  Uiitii  nl  my  ukv 
miglit  already  have  white-burod  great^uidchilJroD.  In 
thcL^c  luattm  impheqr  and  vagOMMW  at  Mtiaiftts  ihoold  be 

aToided. 

Tbo  correepondeut  asks  if  the  ground  is  excessively  wet  at 
the  points  of  fHiIure.  The  soil  of  small  towns  and  the  out' 
lying  pArtii  of  largo  towns  is  necesMrily  wetter  tlian  where 
tbe  roads  are  aarfKced  with  wood  paving,  cloaely-flog^d  sidn- 
mJkt  and  Inn&g  basements  on  both  sides.  There  are  also 
neeptioaal  placw  where  salt  brine  is  tbrown  out  on  tbe  pave- 
nHut  iBd  nucaduniMid  roadway  «wl  tUMfafllnd  into  ndly- 
ooiMtnMtad  dnim.  la  «neh  eiieaiiMtaiMM n» vety difficult 
to  protect  any  kind  ol  nuiiii.  Soma  of  oar  maiiu  are  in  inch 
places.  They  are  no  donbt  excepdomlty  tried.  In  parte  tlicy 
«tfe  laid  along  quaya  whOM  the  tide  rises  fretjucntly  hi|;hcr 
than  tlM  iiiaiiii.>~yoiin,  &e,  JutUU  PitRIlY. 


PARUAHENTARIT  INTELUGENCE. 


The  following  bills  have  beeo  paeaed  bf  tiM  eUttiBiair  tuM  our  last 
issue,  as  having  complied  with  Standing  Orden 

T™"!!*"—  Oonentioa.  WoMwgham  CmpuMia^  Bjflu  Corpora. 
<lm,  tFunrani^  OoUese,  Loadein  nnadm).  Baliiix  Oorporstiim, 
Swanaea  Corporatian.  Metropolitan  Baitway,  South  Wales  Isle-'trical 
I'ower  Dlstrlbotion  Co.,  Crojdon  Corporation,  Ealing  Corporation.  Cen- 
tral KJiX'lrlf  Supply  Co.,  LoughliortMirh  Cr'qmnitiriti.  Wrst  r'im1i<>r!r«tifl 
Tr!im%v,ij-i.   Marrij.iiliinn  aoa  ('<iiir»l  ('.■►,  r»nti»l 

Liomton  H»iiw>i.>,  I  Uter  it  Conaauglil  Li^ht  liailwa^s,  iilaclipooi.  M. 
ABna's  dc  Lythnm  Trannvnys,  Meiborongh  dr  Kwiolon  Ttamwaf  s,  Kb«p. 
ton  MaUtt  Gw  Co.  <Elc«triv  Lighting),  1>n?£iide  TramwajB  A-  Tram 
roads,  Ni-vrth  F'.,i:f  Lmu'V-t  Usilway,  Vo\nr  C"r(cr»!ion.  '^Ian:;^■.  11  Cr 
poratio:)!,  Sliiopshit"  a    WUrccsterphire  I'-r-c'ric  i'owEr,  M^u (.p.iluan 
Distriol  Hailwajr,  Accnntrtoa  Corporation,  htockport  Corpomtton,  Aber- 
lillery  Corporation,  Oldham  li'  Saddleworth  l^mwajs.  Metropolitan 
Electric  Tramwavs,  North  Metropolitan  Electric  Power,  CbannM  FerT7 
&  QoaT  (I>OTeT'i.We;bridge  ,\  Wiiltoa-on  Thames  Eleetrio  Supply,  Chelsea 
Elcclru:  Supply,  London  Souibtm  Tramways,  ShelBeld  Cniveraity, 
Grr-nt  fi^ntrnl  TUil'.niv.  Whili-rlmpi-l         Bhw  lUiiwuv,  Metiv>|iuluan 
ElcctiH'  8up]  Iv  t  n,   Aolvin  ,  bakrr  street  Hnd  Walrrlr.o  liailwa^',  C-hitrinf( 
Cross,  EustoD  and  Uampstead  Itailvrayi  Edgwaro  and  HampftKad  Rail 
way.  Great  Northern,  Piccadilly  mid  BtgmplOK  Battmjr  (Ke^  1),  Ci^  o( 
Iicmdon  Kleuirie  Lighting  Co. 

When  the  Liverpool  corpontiieB  (Tramiag*)  BIN  aal  tbaBoCTCor- 
poration  Bill  were  called,  no  appaanine  waa  laM*,  and  eoMMpMnHy  the 
measares  will  b«  dropped. 

The  Wellingboroagb  *  I)i«t7-i-  •.  I'rftmroads  .\  Electncily  S  ipii.v  Bill, 
the  Wigan  Coloration  btU.  the  Hastings  Tramways  Bill  and  the  liuenos 
Aftm  and  Otaad  ItaMenal  AwBHnje  BtO  hum  htm  poUaonad  nntil 
Thnrsday,  Feb.  10. 

The  Covtntiy  Eleotrie  Tkaanmga  BUI  has  bam  Mportsd  as  net  kning 
ooiupHeJ  Kich  si^iBding  Otid»ia,  and wH,  thiaafata.  y  Mew  tba  Stand- 
ing Ufdera  Committ«c, 

The  Metropolitan  Electr'c  Supply  BUI  (miaat  poTCia)  baa  base  feal- 
poiKd  until  Wedocsd^,  Feb.  1. 

llM  <h«at  HortfaniJiaand%  and  Braailsn  Ito^ 
bsan  pqe^omd  entfl  Hmmdey^  Fefc.  % 


Refuse  Destructor  in  Znrich. — One  of  the  few  refuse 
dentritctor  plants  on  the  Continent  is  that  erected  by  Messrs. 
Brown,  Bovoii  i^-  Co.  in  Zurich.  It  is  situate*!  on  Uie 
boundary  of  this  .Swiss  town  and  contains,  according  to  tlie 
Elfttnit'vliiii.tclu  XiiMiri//,  12  destructor  cells  ca|)able  of  burn- 
in-^  1 'JO  tons  of  refuse  every  24  hours,  the  destructors  Iwing 
supplied  by  tbe  llorefall  Destructor  Co.  of  Leada.  Tbe  carta 
bringing  the  refu^se  are  raised  by  an  electric  ame,  and  then 
tipped,  and  tbe  rofuM  falls  on  to  tlio  gaiti,  Feraed  dnnght 
is  pnduoed  by  an  oieetrfe  h»t  and  tha  air  is  heated  before  it 
renciiea  the  fwriMwe  by  Iteing  passed  around  it.  The  hut  g.l6e^ 
fnm  ail  tbo  destnictors  are  Its!  throuj!li  a  comuiLiu  thu'  to  two 
waler-tnbe  boiiiTK,  whii'h  supply  .-teitin  at  11. db.  p'T  .s><uare 
indi  and  a  temptiittuii'  »i  i60  F.  t<>  a  1  >Okn'.  i;20  vgit  .:>0  ~ 
three-phasc  \  j\  ho  L;enr  i  .I'  jr  'f  the  Brown  Boveri-Parsons.  type. 
It  is  itateiJ  ;h.it  cath  pound  of  refuse  evaporates  on  the 
average  0  r  ^Hi.  of  w  .t.  r,  and  that  the  clinker  amounts  in 
iveigbt  to  figra  ou  to  40  per  cent  of  the  refuse.  Part  of  the 
olectncal  oneiKf  gmaratcd  ia  Mn{i1oyed  to  atifiplflmeot  the 
town  stiffly. 


LEGAL  INTELLIGENCE. 


Oafeohpeila    Champion  Baby  Are  Lamp  Oo. 

In  the  Lord  Ibjer's  Court  I,[>;i.iu:t)  Uti  week,  before  Sir  F.  Vulva. 
K.C.,  »  •"(lonmon  jurv,  |:l4iiiit;II  iii.  cummi-n-lil  trAVfllcr)  soii^ihl  So 
reeOviT  dAtii^K**^  '''T  wTtiTt(iful  (iit.rii|KMtI  nnU  hrfivi  h  u'.  LonlrKi-;  IM.^iiDtiff 
said  he  was  employed  by  detendants  teniporur.lv  t  i  -cU  a  patent  eiiictru 
kssp  imltl  the  Mtnn  of  a  Mr.  MoCatt  (rom  tho  l  oitad  ISUsa  Hi 
alaitod  voili  in  Oatoliar.  BewHMKeessfoUnp.acUi^sonistriilflfdHL 
Then  he  was  told  by  a  partner  (Mr.  Bowyer)  ttiat  bis  servioe«  wooMss 
loafer  be  reijuired  oVing  to  th&ir  discontinuing  tbe  sale  of  tbe  lamp-  Be 
eonnJdcriWl  he  enlillfvl  tn  romvn.suUd  '.ot  tot^  i:t  i  ;Mi:nii-'i'fnn. *s 
if  hp  hii'l  [neu  .lUot^ril  \'\>  rvritiTUH-  hu  \i[iiiUl  havr  cdrii'-i  l.>  n  wi.-ri. 

For  the  di'tencc.  Mr.  Uowyer  said  that  slier  entering  into  the  arrao^ 
ment  with  plaintUT.  he  diacovend  that  than  «as  s  dsiial  in  thi  haiipi 
He  ei  plained  to  plaintiff  that  the  lamp  most  ha  withdnwo  unlit  ihil 
detect  wait  remedied,  and  that  the  arrangement  wlill  h&n  w>sM  tsase- 
tinned  when  the  lamp  was  perfected.  PUiniiff  badnatasM  aajJaapit 
but  had  rc:»riTCHl  £t  on  ao<xnint  n(  oommissien. 

'I'hii  jury  kmad  for  ptsintifl  tor  £l<h  laava  ta  appial  batac  i^nnaai 
exeootioo  stayed  for  14  days 


Mica  Insulator  Co.  (Ltd. :  ▼.  Brace  Peebles  A  Oo.  (Ltd.) 

In  th«  Outer  Houm  of  the  Court  of  Session,  EdinbarKh,  last  widu 
Li'ril  SlonTinn'.h  Pnrlini;  clo'sH  rerriTd  in  this  action  for  £.'>00  dsmn^ 
tot  iilli',— il  lii.iich  of  tonirict,  and  uho  fu:  interdict,  Pursuers  »i« 
owners  of  tetters  i>at«nt  dated  IS'Xi  and  IM'i.  Under  tbe  fanMltlis 
ooMpsnj  Bsnnfactiire  a  snbstanea  whish  ia  sold  by  them  and  kngm  ia 
the  inMB  as  Ificanite,  and  under  the  latter  mauufscture  and  tell  a  sab' 
&taiioe  latown  aa  extra  ll«siU«  miunile  cinth  ur  |wmf  In  Deesnber, 
inO-H,  defenderit  »re  said  lo  have  voiiinii  iihI  to  purchiii>«  fiotn  pursuen 
tticir  wliii!"  mippiv  of  tiiira  «i»rni«ut«,  iniciuiite  seK>neiit>i  and  <  ul  rfctsn, 
I  uln.  nil.  11  :  r  l  ull  t  ill  ,  «in  months  prior  to  tlie  comnicnroment  ul 
the  action  pursucrti  &tatc'J  tlml  dEfeadanla  versed  lo  order  any  micaBile 
from  them,  and  penocta  sv«r  that  dafandars  aia  now  manalaetiwuei 
mieanite,  and  in  doing  so  that  ther  are  inMa|inr  tba  leUaia  pataot 
refaricd  to.  Datadcis  deay  allcfsa  Iwcasb  ol  eontmei  vlih  ponam, 
and  dispole  the  naiidl^  «f  the  pataola. 


Bruce  Peebka  &  Co.  T.  Hester. 

The  Court  of  Appeal  '.lif  M  .-.t-rot  th  llulls  ^md  Lord  Jufctife  Cc/ens 
Hardy )  on  Monday  heard  an  apiwal  of  defendant  troiu  an  iwdar  by  Mr. 
Ju<Uoc  .Telf  in  elutmbcrs.  PlidnUI  sauaht  to  Motor  £MM  on  HUi  e( 
exchange  aoceptod ,  by  defendant  and  dishonowed  en  |inMnlalloB. 

Uefendsnl  owned  an  estate  on  Canvey  Island  upon  which  he  wished  lo  hare 
a  tramway  built,  and  he  entered  into  a  contract  with  plaintiffs  to'  carry 
otit  the  work.  The  tramway  w»5  tu  hurt-  been  csmjilfled  by  .Tune  last  year, 
liul  u-.i,  ttnd  it  .va>  a^iifij  thai  :i  f>«:iaU_v  liI  ll.i.'iKi  ..Juald  be  paid. 
Afi«rwarii»  u»  KtraiiKeuieiii  entered  into  under  wiiidi  bills  were 
given  in  respect  of  monevs  adraittsdiy  doo  from  doisadant  to  plainiiift  la 
respect  of  tbe  work,  but  (U'fciidant  eoolondad  that  it  ms  a  ondilion  pre- 
cedent to  the  billr  being  preE«ntod  Ibat  plaintiffs'  contract  should  be  cwm- 
pleled  by  Sept.  3,  l'J04.  l>efendant  alleged  that  the  contract  had  not  born 
completed  up  to  tbe  present,  and  that  be  had  therefore  a  good  defenoe. 
Mr.  Justice  Jelf  Kun  defendant  leave  to  defend  on  bringing  lata 
oouit.  Defendant  tboujibt  he  ought  to  have  unoomlitloual  leave. 
The  appeal  srna  aliorndt  ceits  of  the  appeal  to  b«  costs  ia  the  eenee. 


Holdeis  and  Aaotlior  t.  Aatl- Vibrator  (Ltd.) 

Mr  .Iiii  iir"  Wnrrinuton  <  I)  Wednpsday  had  ln-forr  him  (hi.s  action  in 
..  .iiL-li  ihi'  pk.int  ff  ,  uiiding  as  the  Max  Jiloclrio  Aocnrnulator  C<:i ,  oriui 
uully  claimed  i.210  for  tliti^e  latierii-s  with  cuaea.  A  rir  ivtr  h»d  bMi> 
appointed  of  the  defendant  utjntpniiy  and  they  ilid  not  appear  and  plain- 
lilTit  only  pnx^edi^  in  tctpect  ol  one  kattciy  which  had  b«cu  aocually 
snpplio£ 

jndKBiait  tor  plaintiffs  for  £W  and  eosts. 


Bleetnc  Tramways  Construction  dt  Maiutenaace  Co.  (Ltd.t 
In  the  Chanrery  Ditrliion  on  Tuecdny  the  |>etillon  of  Mr.  A.  J.  I'sina 
to  compuUorily  wind  up  this  company  was  ordered  by  Mr.  Josiioe 
Bosklsgr  to  stand  o««r  until  Mniaiy. 


Edey  ▼.  Smitta. 

In  the  City  ol  London  Court  on  Friday,  before  Juugc  Hentoul.  ,lUe 
last  »tage  in  tbl«  case  (reported  in  our  isiue  ol  Nov.  1  h  was  r^^hod.  The 
actionVas  lor  i7fi,  for  work  done  and  materials  KupplieJ  for  sleetrie  Bght- 
inK  and  bell  fittiuK  at  Huts  in  Chelsea.  I'lainlifl's  ease  **•  tliat  he  had 
done  the  work  mtisfactorilv.  althouKfa  be  had  been  prevraled  from  com 
pleting  il  Dcfrnd.uit  |,!ru'lej  ihat  plaintifl  had  ref'ieed  to  CDmrl*'^  hm 
c-nrjinu  t  at::l  ihit  ilit  wnri:  .lone  so  badly  thB_'/'defeii>'i""  cu.il.l  nut 
ask  the  Chelsea  Elwtriuty  Supply  Co.  to  give  a  itipplv  of  current,  and  the 
electric  bsUs  would  not  ring.  When  the  oa.^t'ww  last  bef oia  th*  Caait 
Judge  Bantovl,  K.C.,  gave  judumeot  for  i^*'  -'..a  lor  £20  on  one  itstt  and 
said  that  as  lo  the  re&t  plaiatltf  was  llXila  Oe  wk.  ItnasnOW 
staled  that  defendant  would  notalloo  «  ;";'„ti«  aTSa  so.aadlBdtin(ntwaa 
to  plaintiH  for  *  4ti.  H  in  ,  ^^^^^^X 
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City  of  Losdon  Bloctiie  UcbtiiK  Co.  v.  Hunt 
In  th«  Ixvti  Mk.TOr'ii  Court.  I^ndan.  un  Moaiiay,  before  ibe  iieoorder 
(SirF.  Felton,  K.C.i  andk  jur>.  plnintittf  nouKbl  U>  reeovtr  £1M.  la.  lOd. 
£ltr«le«tri«  current  ni|>plied  lot  Ughtiag  and  bcttlnic  tor  throe  qturten. 
D^sitdiuit  bod  been  a  cujituiner  o(  pUintifls  «lni.'«  lUOO,  and  no  dlnputc 
»ro««  until  the  end  of  ItKKI,  when  he  oomplatned  of  lh«  motcr  readinRn 
EventnaMr  thf  meUr  won  Inted  bj  the  City  Corp«>r»t4on  eluclric'nl 
inspect'ir  uid  it  waa  found  to  be  in  trror.  PlaintifTa  contcDdcd  that  Uify 
wue  entitled  ti  < .  bnrRe  for  ail  correut  rauMeifU  op  to  the  tim*  tlia  metor 
«M  faantf  to  In  ..met  hat  tktf  mau  M  allomwia  for  th*  Hatch. 
JniM  and  8e|>t«mb(M-  iiaartan. 

For  thi!  defence,  it  vaH  urited  that,  at  the  inetor  wan  found  to  be 
inaceuralc,  defendant  waa  entitled  under  bis  original  oontrnct  to  par  a 
HUm  bamd  tipon  thp  fOTraer  rr  !lif  ^n!,^.  nt  reading.  He  had  bein  In 
the  iMiliit  nf  Inlying  (rutii  i:  1  17-  l..  l.i  jkt  quiirter,  ond  cudd«nl,«,  In 
March.  liKM,  lie  ««>  oreMotcd  with  an  account  for  £M. 

The  liecorder  held  tliat.  niMhr  Ita*  •OMw'a  Aai  ol  Cuttamant, 
defendant  oould  not  nuoefign  the  nntmlkl  wM  OaWNTi  whfB  Qm  ncter 
u~tf<i  Thi-  ftUhnet  of  tlie  Inqmaiof  Mil  Mnb  be  Ukm  w mbgIu. 
Hive.    ]ri  i.i.^  ^  .cw  the  alwin  vat  onialtoM       tbt  Jwj  femA  for 
phtlnlitT with  cu^ta. 


OverhwA  ▼.  Ucdercronad  TelephoM  Wlm. 

Tha  Bailway  and  Canal  Cummiiaionera  ^Mr.  Joatka  Oighaai,  praaident, 
F^ir  V.  I'eel  and  Vi«co4int  Oobham)  heard  7e«terdv{Thanday)t]iaan>U. 
cations  of  the  Ponlma&ter  Oaneral  r  the  Ratal  Ualrial  Oavnell  of 
Croydon  and  Hrentford  I'rbair  Di  tri.  i  CmmcU. 

The  ATTORNEY  GEM  I'.AL,  m,  IkhuK  <>f  the  Poatmaater-Oeneral, 
uid  the  dlflcreoee  whioh  had  ari«*n  wm  whether  ««rtaiB  lines  o<  Icte- 
pbonie  and  lalagnphte  oaHHMBioaMi 


wllllog  to  pDl  np  at  k  naanahlacaal  dtonld  lia  latd  xuaiiitwrwmi  or  hum 

poles  above  froand.  The  difTorenoe  in  (he  coat  was  very  aerioua,  and  in 
OIK-  ca£«  it  would  be  a  matter  of  coDa]<leration  whi-tlier  tlie  Poatmaoler- 
(ieneial  coald  )irovicl<-  the  c»mmiinici»tsoi»  reituire<l  if  the  wire*  had  to  be 
placed  ondeti.'r<>uiid.  Bv  the  Act  of  iM  iihs  Pnatmaxter  (iMieral  had 
power  to  |iat  up  and  maintain  posts  alouK  Hny  street  nr  public  road,  but 
IM  could  not  OMB  lip  Iba  atreeta  nr  err.-t  posta  without  the  content 
of  the  local  bodj  in  oaatnl  of  the  road.  The  diflieulty  which  bad 
ari;--!!  in  !he  preiient  case  war  tb.it  thf  K .  iil  jiiitiilc  hoiiy  tiad  re^Isc^l 
tht  ii  cnnstnt  to  the  fi,  :-  \\  hen-  •wc'r.  u  liilloiUs  uru^e  the  .\ct 
aaid  that  it  should  he  rrfrirrcd  l«  a  police  or  Mipendlary  magia- 
«.  or  to  thf  JlJ.l^•l■  n(  *  ootinty  court.  With  rexard  to  the  tliree 
in  di<iput<J  ul  CmyHon,  Judge  Uugai'll  deeidml  that  the  wir«i  should 
be  laid  mulniginnnil.  ami  lllli  riiailtMhil  fl  mial  now  brought  the  matter 
before  iteeoart  aa  iMvaaantided  to  ioander  the  Act,  not  aa  an  appeal  but 
for  re  hearinK,  >'  nccpsiiary.  Wiih  retrard  to  th<>  proposed  new  tclrerapb 
eoramii^ui'.tiiiin  t  n -Utiiou  tuLltii  .Soi/.li  litLliiiii|.:ii'ii,  a  very  exteneivoly 
signed  pciUi'  ii  fiiid  ii<«n  prcM-ntvid  by  the  inliaLiitaut*  of  that  dixtrict, 
asking  that  a  |K»t  ofl^ce  iHlMl  «cM(d  iS  HtoBotd-mid  ihould  ba  atiliami 
for  telrersphic  purpoxM.  Th«  Dhlilct  CtHHMll  aaid  fba  extenaion  wires 
shoi'.l'l  be  pLoMd  undenrround,  hut  the  Postuaster-Qeneral  •tai'^  thi<>t  the 
inc(  ma  would  b«  «o  small  that  the  co^t  would  be  out  of  all  pri'portion. 
He  wae  leady  and  willing  to  givr  thr  einimaniciilion  if  be  could 
useuool!!.  It' was  a  country  road,  m  l  he  submitted  (but  it  was  abso- 
lutely  unm  <'e<>sury  to  incur  the  expense  uS  pi.ainK  the  wirex  underground. 
The  overhead  wires  would  be  no  ubstincliou  to  tiafllo.  lie  i<ut  in  photo- 
graphs, plans  and  raeasureinenta  of  tbv  roads. 

Mr. MACMOlllt AN.  K.t'.(lor Croydon C<juncil; nil! U.f  iJi^lr;.  twa-rufMiHr 
being  built  o«tr.  a II  i  iJuire  were  from  I.IHM)  to  l.i"il  i  |j  111=,  -  Mtfar'n  lini  ili.  .1 
It  waa  not  at  all  a  eouiilry  dit^trit  t.  but  had  n  distiDCtly  urban  charvAter. 
Tha  roads  war*  noetiy  narrow  with  narrow  (oolpatba  and  polaa  MIL  Ugh 
and  Ifl.  at  Ike  baaa  would  be  an  c ' 


Bidha«aa  *aib*i; 
I  Im  peataL  wWai  i 


aadlttboaUteit 


I  obttnictkin, 
The  ATTORIIEy-OfiNJEIIAL  aid  ha 
e<<ndition,  that  the  poala  ihoald  ha  Im  peat*, 
Uian  wood. 

Mr  MACMORRAN  said  the  cost  of  maintainfalltlll 
leas  than  that  ot  overhead  wires  with  poau. 
Kmnamma Mimtatad  that  theputiaa 

The  ATTORNEY  OENER.AL  said  they  bad  arranged  terms  with  regard 
tu  Croydon.   The  Poatmaiiter.Ueoeral,  aato  one  line,  would  be  at  litwrty 
tocrect  poWs,  either  creosole<l  or  painit'tl,    \n  to  another  route,  ttierc 
was  00  rr.iHMii  ivh\  ih^i  w.ri-s  .iiKii;ld  irit  hi  un.;ierKrui,in  l.  \lie  l''>?tniAater 
Ucaeral  laying  the  tubes  and  wiraa  and  ttu:  I'mtriolC  juhou  tiUiug  up  the 


loftialtla- 


mmeia. 

In  lfa«  caae  of  Brentford,  it  wa^  agreed  that  on  part  of  the  route  the 
littea  should  l«~  fnrlh  un:1<r  FTroan-t  »n<I  partly  faOD  poilit  the  Other  part 

in  the  outek  i'.-.  t.>  l>'.  ihi.iii  »  iili  r  li'ifd or  iiliotod  ppha.  Orders 

ot  oonaent  wei c  dr  i 

Damifea  for  Electrocation  of  a  Jhf- 

At  ShflVield  County  C^urt  on  Tliui-day  la.ht  Jodge  UaOial'JoM flm 
judgment  in  an  action  brought  by  Jost-ph  iiodgen  agplaat  tha  2aahk  Heat 
and  A.  F.  iohnston,  their  manager,  for  damafM  hw  havidg  haUnd 
plaintiff's  doK  on  Nov.  'i  bv  electrocution. 

81a  BONUL  R  said  on  Nov.  >  pkiuUTe  d«(  want  to  datadanto'  ebop 
and  stnie  a  rabbit  and  two  piece*  of  meet.  Johnston  determined  that  it 
it  came  in  attain  he  wotdd  give  it  an  eleotric  sliock,  and  aooordiogly  he 
detachnl  the  eloctrii;  wires  from  the  fan  ui(<d  for  ciimilatlni;  air  in  the 
ohoji,  snd  i>m!n>iJdfl  them  in  a  pieec  of  mrnt  whidi  hf  tttid  on  the  iloor 
aiiMUi  ific  rai<liilo  nf  ti  c  shop.  In  th'.' cv.?ninK  plHinld^  pttM-*^!!  the  il.up, 
and  haTing  gone  a  few  paaes  beyond  it  he  miased  hia  <U>n.  I^Mkiog  back 


be  found  it  lying  inside  the  shop  door  with  a  piece  of  meat  in  its  mouth, 
and  the  wires  attaebad  to  It.  though  the  wires  were  drawn  oot  from 
the  attaclimenl  In  tdr-  wull  The  iloc'n  jriif  was  IhwJ  on  tho  lUKal,  and 
it  was  practically  de«il.  ii  umnMniil  lii.it  ihc  cl.i|.;  hmi  n  i^o.i  the  meat 
and  waa  making  off  with  it  when  the  tbock  practically  killed  it  on  tha 
spot  TbtniiwaaaiidaaeaagiliMditaidaBtMinaar*BdlhMiBiHt 
be jodniant telhem.  I( Muuhm bad laial flia dog widi a elaarar ba 
would  have  been  liable  for  damages.  Though  the  dog  waa  a  trespaner 
it  was  not  neoeaaary.  for  the  protection  of  nis  employera' property,  to 
destroT  H.  He  had  no  right  to  Itill  it  an  overt  Aci.  and  (hat  being  eo, 
as  it  wiiH  illrg.!.]  to  kill  it  directly,  it  '  <  1  :l  iv  illt-Kal  ut  kill  it  by 
strategem  or  trick.  He  gave  JttdgBient  a^iuui  Johaeion  for  &3  with 
Goeta,  aad  lot  tha  ooauMnr  wltliMtawta. 

Mr.  MIIIR  WILSON  (fer  ddlmdMHi)  taii  ha  would  tiba  IhM  tft  •«■• 
■idarthaoiiMliaiioli 


Workmas's  Oemp«uatioa  Act. 

Ilis  Itanour,  Jiuke  hohh  Wilson,  K.C..  recently  di>li\ere«i  hia,  reserved 
award  at  Exeter  in  the  arbitration  between  Back  and  Dick,  Kerr  A  Oo.  Bock 
claimed  under  the  Workmen's  Oompeflsation  Act,  tor  lis.  6d.  per  week, 
being  applicant's  halt  w(4.:m  ilnriiv:  in<:iV|>iwUv  <'ai.f(|  liv  an  »fri4enl  wliile 
IB  the  employment  of  dsfi-ndnnts.  On  .Ku\;.  17  Inst  Hack  was  nt  ih* 
L.  <V  S,  W.  B  goods  vard,  Vueen-street  statioo,  unloading  a  truck  of 
tramw^  raOa,  mie  of  which  taU,  fiaatuiing  plaintifT'a  right  arm.  He  waa 
an  out  patient  of  the  local  hoa|ma!  for  three  months.  Hia  wages  at  the 
time  of  the  accident  were  IBs.  a  week,  and  he  was  atilllMMMltMad.  Iha 
point  to  be  decided  was  as  to  whether  plaintifl  was  eagagedtaii  on  or  ahont 
engineering  works  within  the  meaning  of  the  Act. 

Judge  WILSON  held  tluti  the  stfttiou  rani,  us(^l  11.1  n  ilrjKit  I<ir  stii'  kii  i; 
the  rails,  came  within  tha  definition  "  in,  on  or  about  engtnceriiu  works  " 
Bat  having  regard  to  th*  awdlwl  evideooe,  ho  had  io«Ma  aato  tha  dagrea 
o(  Incapecity  of  appIieaM,  Ito  the  pmeent.  ba  anaardad  Un  lU.  9L 
per  week. 

Thp  cn  tii  of  llar'l'  V  and  <,''ixk  dime  lietore  the  Court  of  Appeal  (the 
Musl.-r  ni  111.'  l',-)l I  1,11.1  L  >i  h  J'LH-ir/^  Matlieu  and  Cozenti-Hardy)  la^t 
Friday  on  ilie  appeal  ol  defentUnt  from  the  award  of  the  I'ortsmonth 
Couuty  Court  Judge  under  Uie  Workmen's  Compenitation  Act 

Applicant,  a  workman  in  the  employ  of  defendant  ia  builder  and  oon- 
tmctor),  was  engaged  in  erecting  for  Portsmouth  Corporation  %  building 
ad}oinini(  the  Corporation's  electricity  generating  works,  tlie  iww  building 
forming  an  eiten:.!on  of  that  station.  The  exi;tin«;  i.t.ilion  exceeds  aOfU 
in  height.  I'laiutill  -^aa  working  on  this  new  bu  l'lini{,  and  was  injured 
by  falling  oO  the  acaflold  while  cai'rying  np  miiieiials.  Defendant's  caae 
waa  that  applicant's  anqiloyineat  was  not  one  to  which  thaact  anlladj  M 
he  wast  not  at  the  time  ot  the  aeeident  employed  on,  in  or  ahont  a  buU- 
ing  exi>e«ding  .YUtt  in  height.  The  County  6ourt  Judge  held,  bowever. 
that  the  employment  came  within  the  set.  as  he  held  that  the  two  build, 
ings  were  iotendod  oltimatabr  to  iorm  one  eam|iteto  whole,  and  ha  gav* 
applicant  an  awavd  «t  ttl.  M.  pw  wwk.  Agrint  Ihla  Jwliiwi 


raMsaled. 

Ihmr  ImdaliipB  held  that,  the  aayr  boiUIng  being  merely  an  extenilgs 
ol  the  old  ooa,  it  cMid  not  be  mid  tha  two  were  separate,  and  therafDN 

applieant  iras  rniplorrrt  i;pori  the  eTtenainll  ot  a  hoildillg  aooaading  BOA 
in  hei^jhi  anil  vn^i  eulitlod  to  "  niipcnEatiM  MtdarthaaoL 
The  appeal  was  dismissed  with  costs. 


MUNICIPAL,  FOREIGN  &  QENSRAL  NOTBSe 


Afffoominm  TAfuat  imd  rnuD. 

Neweastle-upon.Tyne  Electric  Hnpaly  Co.  invito  applicnUona  lot 

o  of  ahilk  at  tbair  CarriUe  powtr 


(Hr.  J.ILWittMB). 


the  position  of  engiitaer-in-chargo 
atatioii.  Afiplieationa  to  tba  taebniagl 
Mae  an  adTartiMitMdt. 

West  Broinwich  Council  require  an  asaietanl  electrutl  fQBillMr« 
Commeneing  salary  £12(1.  Applic«tion«  bv  noon  ot  4  to  tlw 
boniGi^  dbattiafti  v^^naar  (lb.  iobn  H.  Wi»X  ^Mtdcitgr  worin. 
ffladc  LakOt  WmI  Brannriah.  Sm  alto  adv«iitiMiiniit> 

Batteraea  (Loudon)  BonmiibCoiincil  rpiimrpanttoptiiaaleDgiaeer. 
to  tiike  entire  charge  of  thaiir  electricity  ilfpartmadt.  Commencing 
salary  i'-lOO  per  annum.    Api'iiciitiun^  b\  .hui  ;U. 

The  Adiuirolty  annoimee  that  there  will  be  on  April  1  several 
vacancies  for  oeaistaot  maeters  in  H.M.  dockyard  schooU.  ttehtry 
JCliO,  rising  by  £10  per  annum  to  £U0,  with  paneion  and  ehanoa  of 
adaption  inr  prointttioa  to  aaatM  nmlanfataOi  Ayylkalioim  to 
Secretary  (O.),  Adtnirahy,  Whitahall,  London,  8.W.,  by  FMt. 


Wakelielil  'PJr  elrli-  I.ijriitin!?  eonMuittce  rceoiiiiiicnd  the  appoint, 
luent  of  .Mr.  II.  .\.  N>\illi'.  n;  pri  Mjnl  chief  n.'««)«tiuit  electrical 
engineer,  ns  bcirough  electncal  eiigiiuicr,  iu  succession  to  Mr.  C.  M. 
Shaw.  The  commencing  aalorj.  ir  fStflf  par  iiininm,Ti(ing  by 
annual  incrounini»  of  I^!.' to  f-ICOl 

.\,  K.  Titvlnr,  Intr  of  tilt-  UritHli  Kloctric  Tracliiui  Co.,  has  been 
appointed  elc-elncal  inspecti^r  for  the  I'reiidenoy  of  Ueiigal,  Calcutta, 
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v— Tbo  BoAi'd  u(  IVtda  htm  gntuM  «Iim>  uumdu' 
I  flit  tmt  tot  ciirryiiig  oat  fh*  tanwof  tfa*  CmmU'i  tteetrie 
Uf^itliw  oite,  1808.  TIm  dmndl  neeanily  agmed  to  trmufer  fheiir 
powan  lo  Ihe  BuipiM  I!l«otrio  Light  ft  Pbwvr  Co. 

AustnlMiA. — The  New  S..iitli  \Viil-j-.  ( ...a t ruiiu'nt  u.iiiiwuNs 
revenue  vtax  £'.2lX),9'26  in  the  Itml  quarter  of  IIKM,  compared  with 
r'207,667  in  the  eorreapondiuK  ijiiarter  o(  1908.  EipWlJitnw 
iiKTCoaed  from  i.l79,«4'2  to  ll'JO.llH. 

Battanea  Xiondoai.^Ou  Wedcicbdny  thu  lioruus>li  Council  bad 
Uiidcf  (viii^i'lM  1'  i  II  a  1.  jirTt  of  tlie  ck-ctricul  engineer  (Mr.  W.  A. 
ii'.njii.!  I  i-L  Liiuuit-iuliti^'  i  .  rt  uii  exteniaions  of  the  electricity  works  at 
au  i'«;;:nu!f  i  of  tl'i.ixjo.  The  Lighting  committee  endorsed 
Mr.  Ktiiir:i  s  rt'c  unun  n  uitiuiis,  and  thcae  were  adopted  by  the 
Conucil  w  itbuiit  Uiiiw^Dt  or  diacnssion,  The  proposed  extensions  are 
aa  follows  :-— 

Om  TSOlcw.  turbo  gen-  rutor,  estimated  co^t,  114,700;  cvn(li>iiM;r  with 
Talves,  £2^};  throe  water-tube  boilers  viith  fitlinns.  automatic  stokers, 
locludluA  brickwork,  £3,eS0 ;  pipework  in  ooanection  with  turbo,  boilers 
and  condenser,  i.'l.'iOOi  two  switobboaiU  iwnct^  for  f&eders  and  gene- 
rators, instrnmcnta,  Ac,  £300;  meter  for 'gcm  iitUir.  £25;  cable«  for 
genaiktor,  £66 ;  one  iiu>t«i-diriv«D  pump  lor  conden^itt^  wnter,  itieloding 
aipai^  alwtmsawiMh,  Aa.t<l,a0O:  «na  Mtar  iMd  painp,  £130;  film 
ftrr  main  rleam  Ub*,  £900 ;  foaadati«Bi  fox  turbo  and  ptuup,  HoddMqtm 


I  pom] 

piatin^.i'too:  tmtQmikwtiaamSim^riAMtkmaAMBa;  oaaiiOBBDeic^ 
JL  :v.> ;  iiltcratien  to  pl|Na  in  livar,  £1^;  ottoa  ehamaa,  £741— total. 

£!i;  mid. 

Beilast— Maam.  Coiiibc  Barbour  arc  building  iit  '.n.  ir  i'.>A'..i< 
workK  three  vfrtk'al  triple  liiKh  spLM.>d  cnfiinea  of  the  enclosed  type 
for  KelfoDt  triuuwav  powor  station,  for  direct  coupliiiK  to  Westing- 
house  gencnifor*.  i-'nch  rn^rinij  will  davalopltGGOK.B.P.  at  180 revs. 
Kteani  is  a'trnitii  A  l<v  (:i..trjn  valvw  to  ul  tyUoSion,  and  fyrevA 
lubrication  i«  tilted  liiroiiKhout. 


Bnulford.— The  position  of  the  electricity  undertaking  vaa  dis- 
fliuaad  nl  the  ineetiiif;  of  the  Kleetricity  committcoon  FVldajr,  svi\ 
it  VM  ngroed,  in  view  of  the  fact  that  in  the  opinion  ot  the  boroi:;.'!'. 
elcctricnl  ctifjiiwr  Ofr,  I,  A.  FI  icknmtiH  further  aerioun  nxpf-mli 
li.ii  Hot  v<  I  <  •^■i:nii".i''l  «  lit  hv  iiLCPsiary  for  alteratiouii  nini  aiiiliiinii^* 
to  tliC  dlalril'UliiiL;  ilik)  otlicrwiae,  to  reconiiiii ml  that  Mr. 

11.  R.  J.  Ui!r>tnll  iijf  Kiujcill  \  MonkhouRc)  1).  ullrd  in  a»  con- 
■ultiog  electrical  engineer  to  report  to  the  Council  m  soon  m  ponaible 


Vj  the 


(a)  Tha  oondition  of  tb«  whole  ot  tlia  plaot  of  the  department  as  it 
main  November,  190B. 
(>)  Whether  the  alterations  and  aMHIaa 

Council  were  and  arc  r-jijiiisiif  iir.d  niwMMsaiy. 

(r;  If  generally,  luisin^  k  kuhI  u>  the  whole  of  th<-  .irLiirnitanccs,  the 
t^^em^nas  adopte^wnect^meaos  of  sumioonting  any  diihoalties  with 

(d)  ^htOmt  ttai  HMcmiinaBt  nada  b;  ilic  engin««t  in  the  orgnnisa- 
tion  of  thRda|iiliiiiatiaaaiBm«a«nMBtkaad]ika^ 
Koti.'w,-,  iakli%  lata  aouMetam  tha  foaliflaalloaa  at  diala4Mdo  >i^ 

concerned. 

BraaU.— The  Rio  do  Janeiro  Tamwtty,  Light  and  Power  Co. 
have  obtained  the  transfer  of  a  eonceamm  gnuitad  by  Bio  manii.  i 
pality  to  a  local  firm  for  the  supply  of  alacftfioal  aoargy  ganarated  l>  \ 
water  power  to  thp  <>ity.    The  company  i*  coinpMM  of  •  gronp  of 

Auiericnn  and  (  niiii.i.uti  L'iipu.ihiit-.i  aii<i  ( ii^  irsciu  aiiglnaer8»  and  ii< 
siiid  to  ha\e  a  noiuuial  capital  of  £5,(100,000. 

BTldliagtoa. — A  supply  of  electricity  for  private  lighting  will  be 
available  in  tt  few  rl.ays,  and  it  haa  hoon  ^^gyfiffd  to  nvanotioato  the 
local  gas  cciujpdii  v  to  terminate  tbob  gamtiMt  lor  WO  tayplgr  of  gas 
lor  pnblic  lighting  oil  Fab.  28. 

Btigbtoi.— On  tha  preiantBtion  «f  the  Iiighling  coiiimittee'e 
report  last  week  K  wsa  announced  that  a  ooonniinScation  hnd  been 
rec<  ived  Irom  tha  aonaitlting  electrical  engineer  (W  t.  Anhw  Wright) 
tcrtuinating  hi'^  o^-etucnt  with  the  Corporation  aa  from  April 
li«xt. 

The  Mayor  (Aid.  ¥.  Blakkh)  Said  he  pnrposftl  in  let  Aid.  Sendalt  mnke 
a^iport  on  tlie  matter,  and  Aid.  Mar»  supjK  i  t.ii  tj.eiJea,  remai  kiuR  thai 
Mr.  WriKhl  was  morally  re»pon!>iblF  for  tb«  .SoutJiwick  generating  »tiitiuii 
project,  and  whik  it  wicihajf  uncompleted,  tliey  receired  Intimaliou  from 
llim  thnt  he  wax  H'"'4T  to  leave  them. 

Aid.  SiM.*i.i.  siiid  he  had  iipw  ht-urA  for  the  (irst  timo  Ihst  Mr.  Wright 
XVR9  retiiiiiR  fruni  their  mmi  .  II.  gmc  detaili  1  tlit  -heme  and 
sUted  Uiai  whils  they  we«  plt-ig'xl  to  n  ls«i;e  expcDdiiuie.  the  position 
waa  not  Bp  had  a«  be  had  laaied.  uu  object  in  n&inK  was  to  sak  Mr. 
Wiwht,  era  he  left,  to  uiTe  them  a  complete  report  on  their  position  and 
on  their  future  pruspeclB,  tor  thuir  Kuidunce. 

Aid.  C  uiiii  \  said  the  oulsiiie  (igure  the  Counnii  were  «oniinitted  to 
ipend  at  Jiouth-iTick  vas  i2-7,0<JO.  The  raai«naiion  of  Mr.  Wright  was 
putforwarda-  An  ul.irii..i  i:  fact.  The  fact  wa*,  however,  that  his agree- 
uteot  terminated  on  April  I'j,  and  he  had  ntercly  given  due  notice.  Hr. 
Witeht  woajd  pnAaMir  he  wUting  to  antortato  some  other  arrangement 
With  tbiai,  but  ha  wawd  not  eontlnoe  to  be  subject  to  the  ineinuations 
nni!  MpersionB  thrown  anon  him  by  >Ti»mbers  of  the  OaoMiL 

t'  tncillor  8oNr.  moved  that  Ui<:  report  be  referred  hMk  !•  Ilw  LUhling 
committee,  hal  tbia  ma  defeated  by  36  Totea  to  lOi   "  " 


The  Lighting  :!<HY)inltt««'ii  r«|iort,  which  naanuDaadad  that  Ilia  agiaa> 
iBent  with  Hove  Corporation  for  tlie  supply  o(  elaatfie  oaiMBl  to  AMiiVf* 
ton  be  sealed,  wae  than  adapted. 

Oanary Ial«adt.<— Saiiot  O.Z<.yCaatlllo  baa  applied  foracon- 
i-  cmm  nr  a  aorrlea  of  daabcte  tcaiuwatya  tomn  fniai  LaaFalnaa  to 
tl:ii  poet  of  La  Lni. 

OluUBbera  of  Oommerce.—I'roiu  Feb.  'in  to  March  2  the  annunl 
meeting  of  the  Aasociation  of  Cbaiabers  of  Commerce  of  the  United 
Kinelani  wiU  bo  bald  in  lamdoo,  and  auongst  tha  aufejactadowa 
for  discuaeian  Bf«  the  ftOowiog :-"  Telegraphic  GomuiHiBfaaliin 
with  the  Contineni."  "  General  Tetegraphie  CunimiuiiaUUKI,'*"Me- 
graphic  Facilities."  •  The  .\nglo- French  Telephone  Serviee,""llinil' 
cipiil  Trading  I'^inaDce,"  "  fatant  Law  Amandmant,"  Ac 

OlNlt«iliaa.->lCr.  E.  Faana  Bmd  bdd  a  Local  OoTeranient 

lioard  inquiry  on  Tuesday  into  the  application  of  the  Corporation 
for  A  provisional  order  to  enable  them  to  pay  off,  by  a  special  rate, 

the  ticeiii>inl  i'i^1  .'ctlrit  i  f  C17,000  on  the  cfe^lricity  supply  ur-df  r 
takriK, 

The  i«»x  Ci.i-RK  iMr.  K.  <i.  fimctfn-.r') -'mS  tlic  fTjtectati  ii  th&t  the 
electricity  works  woold  hiivc  I'urr.i  :t  »  rot  prdit  by  now  ha(i  not  bren 
realised,  and  the  Council,  haruig  rui  their  house  la  order,  aakDa  to  be 
allowed  lo  |i«y  off  the  aeoBniDlatad  daioit  bj  a  kiaa  on  such  (enns  that 
the  repayment  of  capital  and  fatanet  weald  not  inTolve  a  greater  bardea 
flmii  n  .*!).  rate,  or,  in  any  case,  that  the  refwyment :  liou!d  be  spread  over 
II  p' nod  of  10  years 

Oca.  Basbaiie  a  ratepayer)  objoetod  to  the  ratepayers  being  saddled 
with  the  deficit,  which,  he  contended,  had  accrued  owing  to  the  continued 
disregard  by  the  F.lectric  Lightine  committee  of  sec.  M  of  the  Electrie 
Lighting  Order  of  1(<90.  which  stipulated  that  any  delleiene;  ot  income 
in  any  year  should  be  charged  on  and  payable  out  of  the  local  rate.  He 
questioned  the  authority  cf  the  I<oeal  (iovemmeatBoaid  tolet^aUatwbat, 
in  his  opinion,  had  been  from  its  inception  imgnlar  and  lUairi. 

The  inspector  will  report  in  due  course. 

Chile.-  'Hic  Cliiliiin  Electric  Tramway  and  Light  Co.  have  imp- 
)>tir  ,1  eiirrent  to  Santiago  since  1^>,  and'the  station  had  at  Dec.  l.'* 
till  irqnivalcntof  over 60.000  B  c.p.  lamps,  inclnding  258  li.P.  tor 
itiotors.    There  arc  A7'2  consumers  on  the  company's  bonks.  The 
population  of  Santiago  is  S20.0U0. 

Cost  of  Llghtiag.— Tho  cost  of  lighting  the  North  St.  rsncrMs 
(Lon:l  Ir  iinuiiry  by  electricity  last  (juarter showed  a rciluction  .»f 
XtM.  10*.  oil  tho  amount  of  the  corresponding  perio<l  in  1008  when 
the  lighting  was  almost  entirely  by  gas. 

Oroydon. — A  poll  of  the  ratepayers  is  to  b«  tiiken  on  the  tramway 
chkuaos  of  the  Corporation's  bill  on  81st.  inKt. 

Siuii  tloti  has  been  received  to  aloan  of  £''2U,70.'>  for  electric  lighting 
!        II'-,  to  be  repaid  within  years. 

D&rlford.— The  solicitors  to  the  late  rcxideut  vieottical  engineer 
iMr.  A.  J.  Waterknd)  ha-  e  intimateilto  tho  Cuuncil  tliclr  intention 
to  (irii-:f:  fill  artiori  to  rccovr-»  ino<i.'y  clairned  by  (hekdlont  for  WoHt 

iloiic  .it ruiisiiltiiig  ciiKiMt'*'!'  diiriKg  the  time  ho  haU hia  apponrt- 

jtiejit.    Tliu  Couiiiii  Will  deleiHi  the  action. 

Dover.— A  suggestion  wait  made  at  Tuesday's  Cour«U  meetiiW 
thst  thf  r.'-tinril'n  i  Iwtririly  meter  readers  should  leave  caidawitA 
rniH  .nil  i!-         i-i^/  tin-  nuniit  ti.i'<  of  energy  consumed.    Tho  qwa* 

noil        In  b.'ou^bt  forward  again  nt  tho  next  meeting. 

Dorham.—In  a  lengthy  report  pro»eiitud  to  the  Comity  Coaneil 
on  \\  .  dni  iday  the  Klectririty  csommittee stated  that  f  vir.titij(  «>lectrie 
h^:htiiu  and  traction  companiea  covered  one-fifth  only  of  ;!»•  county 
and  caterfcii  for  only  nnf  lliin!  of  iho  pnp':!ri(ion  (rrj n  «  iitiii^'  nearly 
one-third  of  thf  rii-.nljl.-  miIio-  .:■(  iIm;  ■  uuiit;. 

The  ooroniittee  recummended  that  the  Council  promote  a  bill  for  eeteb- 
lishing  an  electrie  serrioe  for  the  VUKtStUA  that  M  Oapart  la  laiawd 
to  draw  up  a  scheme  and  report  aa  10  the  maetieaWltty  of  ntflUag  ua 
High  Force,  Ciuldrc'^  Snont  and  other  waterfallK  forgenerrit-rf:  elt-etrieity. 

The  clerk  iMr  Niniry)  I'tpreased  the  opinion  that  the  Council  had  r.ot 
power  lo  promote  aueh  a  bill,  and  after  a  brief  diseossion  tta«  re|»ort  was 
referred  buck. 

Edinbnrgh  District  Tramwaya.— I'dmburph  Trnmwuy*  »ob- 
oornniitti-f  luiv  t'  di  ferred  consideration  of  a  lotUr  froin  ilu  NktHoiial 
Klectric  CoiiBU'ucaon  Co.  asl<in>f  for  consent  to  tho  eo(i.»triunion  of 
electric  Inuaways  from  Foiiiitiinilirrdgc  to  Slate (  rd. 

A  .lyndicatc  offer  to  coiisirmt  an  electric  tramway  7  tisiies  in 
leiiL'tli  fuiiniTting  Dulkeith,  Kdinbuixh,  Bonnyrigg  and  lAsswade. 
Tlie  otli  r  meets  wifh  gencrsl  iipproviil  in  Ihe  district*  affected,  and 
.■III.    t  o\:,-,  liavf  asked  t''      o. 'lu  1-  i  i-i  ;i  .•  ^clirnoj 

Electric  TtactioB  on  Railways.— In  Uie  hiiii'ytMuly  report  of 
the  l.oridi)n,  JJrij:Uton  .v  ^olllil  <.  osi-it  Uuilway  Co.  it  ie  stated  that 
llic  Ikiiird  has  decided,  on  liie  recouuueadatjon  of  ite  consulting 
electricnl  aoglBaari  mada  after  m  lae^g  mad  «d«iudwa  iafuiiy,^  to 
carry  out  a  aduna  of  aloelrificatloa  on  tho  South  London  aaetioB 
of  the  railway  bant  Battersea  Park  to  Pcekham  Byo,  upon  a  system 
presenting  many  norel  features,  the  working  of  whicli  will  be 
watched  with  great  cure.  The  initial  ooat  wdl,  it  i»  aaid,  not  bo 
large,  and  the  renulu  may  have  an  important  baoiiqg  iipoit  tho 
fntaio  working  of  tb»  aowpaoy'e  traflki 
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SdlUtioaa.— T1i«  Coiiniv  of  T.i^iiilon  KI>H-tric  Buoply  Coinpaivv 
llinHNinei>  thnt  an  oli-rtrirftl  i'\liil>itii>ii  will  Vi<>  held  nt  1IH-1-J<i, 
TTolb(«ni,  K.C.  imljoininc  .M<nsr>.  (iniiinu<  '.'i  pn  iuiiwai,  from  Mari'li  'JO 
lo  April  iiirliiHiv)-.  Tln'  i-\lilliitiiiii  wit)  If  JiviiitMl  into  two  wctionn, 
lul  li;;lit  nml  hfatidp  and  I'.i  |wnv<!r,  runi  in  low  of  the  f;ii-l  lliat  llic 
(iiatrict  tr>  )  ir:.;.  ! ■,  ,i  m;ii 1 1 1 f  u  1 1 1 1  ui^  inii  l  i.i1  atleiition  will  bo 
to  ibo  latl<  I  .  ti  in  A  ininimul  i-imtt^ir  will  U;  iHiuk-  for  floor  »pi»c«', 
but  lUl  e(in  > Ml  v.  i\[  Ih  ^iippUcil  ln>e  of  charge.  Inlt-'niUn^  rxhibilont 
can  ubtain  full  pArticiii.irii  from  the  secretary  I  Mr.  II.  K.  lU>u»'iuk.\ 
UcDCfita  wuftf  Moorgiuc-plaec,  Loniiiiti,  E.C. 

Wamntwn  (SooUwd)  Town  Coanril  huve  agntei  topXMtih^timen 
ball  ftt  the  ijiwrnul  of  Ibc  rrb.in  Klrrtric  Snpplv  Co.  fur  liolding  nn 
dtetrieal  nhiMtlon  from  Sipt.  'io  tu  mk 

An  rshibiliou  of  t-loolno  light  fitting',  oojkiiig  fttvl  bcAtinK 
Hpparatuis.  «tc..  ii  boing  held  this  w«k  at  th''  liimimclfrtvo  UttU, 
Tlfrnpombc.  The  nurplui  profit*  w  ill  be  cU  volcil  lo  the  IcK'nl  huKpitnt 
f.ll:.l 

An  iiiternntionul  cxhibikiou  will  be  held  in  Brus*«U  ia 

Ooolt.— The  (  Vrpomtioa        decuUd  to  pot  into  Ibvee  their 

eli  rtric  liKhliiiK  onler. 

JftT&  — .Vii  e\teiiiiiv(>,  if  »nmew  hat  pivceuicnJ,  iit'twork  vt  tele- 
phonic coiutniiiiicaliou  is  cutablixhol  throughout  Vttxria, 
thr- centre  of  the  extensive  t»;i:liiiy  npi  i  iiaon-  nf  ll:.'  I'iittli  llmt 
Indies,  apptars  to  be  enpeciaily  welt  nerved  tciepkiuaieuii.v ,  »nd 
ith<>(^thcr  there  are  Hti  txcliaiiCLB  at  work  on  the  iHlnnd.  In  tho 
luajority  ol  coiies  the  area  berved  by  each  «cparat«  e,\rhiinf;e  is  a 
ogngMiliTihr  natri«t«4  vam,  thm  h&ftg  31  M|MU«ttt  «wiion«  »r  the 
«xduui|{aa.  The  linca  are  of  ttVMfhMd  eomlnielion  throuKhoui. 
The  city  of  ISatavia  has  been  ia  lh*tiOMe»«iuii  of  a  t«li-phoDe  Dorviec 
since 

Bntaviii.  Mcdan  and  Soerakarla  are  each  provided  with  clectricitv 
Worka,  the  coiupaiiit'<t  supplyiiiK  Hatavin  und  Mi'diui  hnvinj^  heait- 
iiuartvro  ut  AniBterdani,  the  Soerakartn  ^nppls  tM»iff;  owned  bv  a 
Itatavia  coiupan\.  liatavia  luis  v  g<  >{i.l  iti  in  ui  ll.i.OOO,  Meditll 
.•iO.CllM  and  Soerakarlu  KhvOJU.  Siipjilv  i:>  nil  ^  i-i  -  i»  on  the 
alternate  current  b\->  ;n 

At  Batavia  there  h  a  wiivice  of  eleelric  lnilnw«\»  winch  hiw  bteii 
working  since  INIW.    The  line  i*  l."ikni.  in  length. 

Tilt  telvgrapln  of  the  iiduod  of  Java  ar«  owM^  tb«  fMate, 
which  baa  8,a»i-Mkiii.  of  aarial  and  8^»«4kui.  of  undenrronnd 
Ihua  aad  caUea  to  operation  nn^M*  the  oharffo  of  Mr,  K.  Hudolph. 
If.iip«'ctor-Oeneriil  and  Chief  of  ro»ts  mid  Tolenrsphs. 

Halifax.  -At  the  ittatutury  iue«tinc  of  ratt^puyers  liut  we«k  the 
elanaw  «(  the  CoqwiMiou'afNmiibna  bill  lalat'itii  lo  tha  «onatnic- 
lion  of  tnunwa.va  outside  the  bonniiBh  wm«  diaafpravad.  The  daoae 

aulliorioini;  the  Corporation  to  »u|i{ily  Raa  fitlbiga,  Ae.,  Do  hin  wax 
aUn  defi'nted,  though  the  Corporation  already  potaaasaiinUarpoweia 

in  regard  to  electric  li);hl  liltiiiKs,  iVc. 

Bamaiermith  (LoBdon).— i'Mensiunx  of  the  elecirie  lightinx 
mains,  eiitiiiiated  to  co«it  nearly  i'l,'2t)0,  were  uuthoriaed  on 
Wt-dnesdiiy  by  the  llornuuh  Council. 

A  claim  hnp  been  reoi  ivcd  (r  ^'n  Vr.  Mulliotlniid,  ol  the  Kiil)j"i' 
Theatre,  for  Xl'i'i.  "Js.  M.  as  i  v. -r»ii»d  owing  Ui  current  not 
bein^r  c  ■  iLvimuily  availiible  ut  tin-  opining  ol  the  theatn-  nt  Chrisl- 
iiui.i  The  Council  decided  to  disdnitii  all  rtsponsil  i  III  \ . 

Hampatead<Iiendw).--I^'<t  week  the  Council  aulhoriMNi liie  ia,v 
iiiK  of  feeder  and  distributor  cables  in  \  arioun  roads  and  the  purchase 
of  seven  trnnsfoniien)  at  n  total  cost  of  X'liiUti.    There  are  now 
4.0UH  coiisiiinerx,  rcpr«'xenting  the  afvivaloot  9t  9MJtM  9  e.p. 
lamps  conncctol  to  the  mains. 

Haalay.  —  Apjdicatiotis  have  lH>en  received  for  the  position  of 
boruitab  cleclriciu  eogiucer,  vacant  by  tbc  reaisnaliou  of^Mr.  C.  A. 
Comn,  Thaw  Inv*  mob  ndvead  to  nghti  whwh  hav«  baam  laCmed 
to  a  eonmtitlaa  of  ihe  whole  Council  for  flnal  d^eiaiov.  ' 

U  was  reported  at  Tuesday  Council  mcetiog  thai  WMUMO  Units 
wero  guiierntvd  at  the  Corporation  ^  cle«lrieily  worka  in  IMM  more 
than  in  I90H,  while  I.lVi.'t  tons  lex--  fuel  were  consumed. 

The  rotteriei*  Kli  etrie  Trai-'tion  Co.  intend  to  apply  for  pemusaion 
to  nbiuxlo^?  t  .  r'ain  railn.iyn  luithcirised  tlio  roUeri«!sl.i^l  lUul- 
wayK  iKm.  Mini  I  lull i:>01,  and  ioe»tendth«  time  for  eomplalhtg 
the  othen  miiii  1  <  briiary.  l'.HJ7. 

Hornser  <  Middle  joz). —Laat  week  the  lileetricity  Hufifiy  com 
luittee  recoiiiiiiended  that 

After  the  meter  rrailiiig  fu-r  the  March  i|uart«T  n  tlidinK  nealeof  ahaigai 
Idr  tlcctriu  current  be  adopted  lor  each  9accc«ding  i)aatt«r'e  WCOOtmt  as 
follows:  - 

For  the  first  100  unit;  consumvd,  5d.  per  unit :  (or  ea«h  aUMetoing  100 
nr  part  of  100  a  reduction  of  (J.  per  unit  until  a^d.  par  unit  is  reaehed ; 
all  units  between  flOO  and  a.noO  to  b«  chsrKol  at  »id  .  and  above  3,000  at 
ai.  If  the  consumer  occupies  more  pienfase  than  ona  ha  msjr  liavs  the 
aaaaimiption  at  each  shop  or  hoaaa  added  tegeihar.  1!ha  demand  Indi- 
oatof  fsUm  of  charging  (Td.  per  nnit  for  IdO  MnM'  aie  of  fha  miximiun 
demand  perqoarter  and  -id.  be)-oiid)  will  stUl  be  available. 

The  Council  decided  to  defer  consideration  ol  the  report  for  two 
iiixntTK  to  enable  the  rinaiicc  coaunlttoe  to  inveiliaate  the  ligaiea  ^iveo. 

.\'  i  i,«.  31  there  were  (>m  coajwnant  Nf reanUM  tha  ejuwliBt  of 

33,7U1  t>  c.p.  lautfo  eoiUMCted. 


EoiahAin.— The  eliN»tric«l  fttRhioer  (Mr.  J.  B,  y«inii)  rapoita 
that  th«  demand  for  currant  b  InBraneing  and  n  MhcoM  of  estniaiona 

is  under  considciittiw. 

Italy.— SiiTiiur  L.  If.  Cinnild,  C^af  Omoa,  haa  applied  for 
powrrH  lo  iitilian  the  Larcfak  WatetftU,  TonrLgHa,  (or  e  Ice  trie  jmwer 
for  indiixtnal  pur|Meee  and  tor  inutHTa^  Signer  Chuoto'e  acheme 

is  exlimiited  to  rout  over  £2S,(XX). 

.\nother  applicutioii  has  been  raeelved  hy  the  Oovemment  from 
Si)f>v>ri  Cnrletli  A:  Krba,  of  Milan,  for  a  roncesaion  for  utiluing  the 
wtkti  l  ^  nf  the  Ihighcra  and  Val  I'abbolli  waterfalls  (llrescial  to 
thf  i-\U:v.i  i>f  i.HIO  II, I'.  The  (Wt  of  thew  works  is  estimated  at 
t*H'2,fXX). 

Thert!  ix  xtnted  lo  be  an  oxetikal  oppurtuialy  for  the  introduc- 
tion into  N  enicv  of  n  well-tuade  and  cheap  Uneof  motor  latmches,  as 
many  Vciicliikii  fniiiilios  are  bcginuinj;  to  iutroduce  piit'ale  motor 
bnatn.  I  )ther*  are  likely  to  UUow  U  a  auitaUa  wUda  ia  gine»d  «a 
the  market. 

In  .May  la.'tt  the  Italian  f.loveranient  f**"n-*  the  control  of  the 
telephone  lierviee  in  Veuice,  oomphinla  hnvfalf  been  made  by  snfa^ 
ftcribera  nf  th.  ••ulifTi  rent  chuntcter  of  the  service  when  provided 
privatel\  A  re  ini  li  iii  frmii  I"  to  £6.  10s.  per  annum  Has  been 
inikde.  and  a  jirojio^  il  ;a  connect  \'enice  with  Trtetto  tiy  telephone 
is  under  cons-nli  ratinii. 

The  Itiver  t  vilina  water  power  scheme  is  near  tumpUlion.  Thie 
will  provide  IMOO  n.e.  (or  iintuediato  use,  and  later  on  this  will  be 
increoaed  to  10,000  h.p..  to  be  increased  still  further  when  the 
scheme  is  complet<'  i. 

London  Ooanty  Oooncll.— At  Tuead^'s  luMtitw  (tlic  tinit  after 
the  recess)  it  w  as  agreed  to  hMO      FaBMraa  £11,070  and  Sttpmy 

XlO.OtX)  for  electric  litrhting. 

framtr.ii/r.  -Tlie  Highways  oommittee  reported  on  the  contract  el 
Ue..iin  Held  Bros,  for  the  laying  of  the  duots  for  the  cables  lor  ttke  New 
Cross  «ni3  OfvcTiwich.  Ac.  «ectinn-  <■(  ttamnAyfl  Tlw  work  had  lieen 
oomplrti:^!  n'.  !i  c->«t  of  £1J9,1i".h,  >,'h,i.-Ii  ninilv   i.'.,iXK>  above  the 

original  tender.  The  eatra  cost  bad  bwa  ni'ces.iitu'.eil  \>j  various  onlore- 
aeen  eincmnalanaw,  and  it  wm  leeoiBBaflded  thai  ihe  acooaat  be  paM..- 
Agreed. 

I'liratrr  l.iiihlimu  -  In  s  report  the  Theatres  eominittt«  pointed  out 
that  the  Cotnicil's  regnlstions  reijaire  that  in  places  of  public  entcitain- 
mcnl  two  =j--ti>TO<«  of  tLi;h;in>{  Bj.ai:  be  providod,  the  two  sy^temri  tn  he 
taken  fiiim  tiv<_.  -cpiitttc  oiu;iaiii.jn  The  Charing  Croes  and  SininJ 
Cotnpanjr  liad  asked  that  tite  two  syslecus  o(  clectrie  ligbttng  which  they 

have  made  ananfamnla  lo  aoppljr  to  places  of  iiewMWit  wMilm  their 

district  may  be  rmarded  aa  eomplyhiH  with  the  reRvltOen,  ona  eonree  ol 
Eiipply  beini;  from  Lambtth  and  the  other  from  West  Hnm  The  eom- 
inittee  wen-  -  :kii:,ii«d  that  0ie  two  supplies  will  besuflSi  imily  Itnifpendent, 
and  recommend  that  the  Ci«mci!'»  eonwnl  l»p  r'viMi  fm  n  limii  nl  i>c»riod 
of  thrre  years.— Agreed 

lA;ihliHf  iif  Si  lwttli. — ilc,  L»svm)  .Sharj;  talUd  iiltcntnin  to  a  proposal 
in  the  Edaestlon  oonimittee's  report  to  equip  certain  Bchoola  with  incan- 
deacrnt  gas  bnrnerv.  and  asked  if  the  eomuiiuc-c  uniud  consider  the 
<|tu>stion  of  electne  lighting,  ciptciiitlT  in  lii-tricls  where  the  local 
authority  were  the  lighting  undert.^ikrrj 

Sir  W.  Cuixisia  replied  that  where  there  wete  gas  fittiaga  in  iwkoolt, 
tbe  oommittee  would  adhere  to  gas,  but  where  a  new  Khool  wae  boRl 
thej  would  consider  the  que.Htioo  of  electric  liKhting. 

Ludlow.— Ljist  week  the  Council  approv,  J  the  drai'i  a^-reement 
vMih  >rr.  AV.  Norton  for  the  erection  of  eltctrii  ity  works.  Mr. 
N;  Implying  for  a  provisional  electric  lighting  order. 

Lyihwn.  — Thp  Co'-.n'.-il  linvi  f'r!tpre<l  inln  an  iigii.rnicnt  with 
1  oiiti:  A  Milii,'  il.t'l.J  fur  llin  f iiTi I i ill  nf  !■  I (•<■  t ririn  \v:.rK..  Tf).' 
l.y  tii.iiti  oidi>t  wa.n  allowed  u>  liip««  hutt  year,  but  tavourablo  terms 
have  be«n  secured  from  tbe  company,  (he  CoaneB  ivaarvinf  tha 
ri^ht  to  purchase  at  the  end  o(  10  or  20  years. 

Mas^&eld. — Tin  ('ju:Hnl  liavo  rftaineil  .Mt^si-.  11.  ILiiuiuonJ  .V 
ijoii  u<!  icifiiUiDf  I'll  rtru'itl  eugiiievrs  f'.r  I'i  iiinutlis  at  a  fee  of  M 
guiiicAK  iii.il  ijut  nf-i  vtki  t  t^xpen.scs. 

NcKotMtiohs  are  pructediug  between  tlii.  Luuncil  and  Mansfield 
Woodhoiise  Urban  Council  for  tbe  supply  of  tluclncity  in  the  district. 

MeXiCO.^-iMMiur-.  yuijero  luid  Ifivero  have  obtained  a  concession 
to  employ  tliu  wiitors  of  the  iJiver  Atoyoe  (rueblai  (or  the  purpose 
of  ivuppl^  iug  electric  power.  A  (turthvr  couccaeioti  grants  them  the 
right  to  coutriMt  winb  and  hiidgM  md  to  aiwi  telegraph  and 
(elcplione  wirea  for  tha  tM  of  lh*  Mika.  MiMliiiiarv',  apparatns, 
inatnimeuta  and  niatadala  be  thMP  wmIh  an  allinraa  to  ba 
imyotrted  free  of  duty  provid«d  the  whole  of  the  gooda  m*  unporMd 
at  one  and  the  name  time. 

The  "  Diario  Oficial "  of  Doc.  30  contains  particulars  of  a 
nurc'vr  nf  n|ip)icn'.ions  to  the  Mexican  'nivoituiiout  for  con- 
cts-LDiiH  (  \Miti  r  piiw,  r  iii  Mexico.  I'arlu  iu.iri.  ut  those  appli- 
CKtiiMn  Hi-i-  M  t  oui  in  the  l>iario,"  wliiclt  luuy  be  seen  at  tbe 
C«iiaii<nri:J  intt-lligenee  Braoab of Iho Boud of TcMlet 7^, Baifaig- 
linll  "ii.  1 1 .  I  .iiivi^jn,  E.C. 

Mica  li  iK  KtAt«d  thtkt  iiuportuit  mica  it.j:aij<  ';j;ivv  bcvn  found 
at  Cu<iuimlM,  t.  Iiilc,  «ud  KOliiples  o(  this  mien  may  be  s<jen  at 
the  Coiiiiuoraiil  Intelligence  Depairtiueiit  of  the  Board  of  Tnide< 
17,  Bagln(,'hall-»tre«!l,  Loudon,  E.C. 
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Mr.  BdiMO.— It  k  uinmnicea  that  Mr.  T.  A.  Ediwo  bu  ander 

nMftdaiigvrOUis  i>p<<i  ntion  fnr  iniuitaiditA  ItAlpyMkntbatAgRnrth 

devdvpcd  about  12  tn  u-  is  '  imd  on  tha  adviM  of  hu  phviieiMiii 
fha  opaniioo  him  been  niiule.  Mr.  £diMMi  is  now  doing  welL 

XnokiiwI  Telophony.— ISrighionCorpmlioDTclepboae  I>e|mrt 
ment.  to  c«)«-bnite  U*  <in>t  yew's  woddngi  held  »  oonvermzione  on 
Jm.  18.  The  telfphono  was  iMNMight  into  rtqiiiMtion  in  adding  to 
Iho  attraction*  of  the  evening,  and  by  penninnion  f>f  the  p roprir  tor 
of  the  Thealrii  Ho.val  (Mr.  Councillor  }>'  r>l,  i>  im  inljcr  uf  th.  IrW. 
phono  coinmittM),  the  mnbic  of  "  Thr  G  ir!  frum  Kay's  "  vvus  <  ]i  on 
the  oloctrophonc.    Mr.  D.  .1.  Bariii  (wptilar  »nati:ij;.  j  'A  \he 

telophonv  undertakinc,  and  Mm.  banic8,  did  the  honoui^  ut  tlie 
cvetiine  in  receiving  the  gueits,  dc. 

A  «ub-conunittee  of  tbe£«utea  and  FuuuiMCOtiuiutteeof  CovoDtry 
Corporation  ha»  been  appqiiittAtOOlHuitellMfpMtiiBaot  Mtabiitb- 
'uag  A  municipal  telenhoao  MTVlMii 

At  the  nieetiDg  oi  Htdl  Telephone  cotnuiittee  on  Mondny  iho 
•Dgine«r  (Sir.  Hobno)  Mibtuittcd  a  n'port  as  to  the  C)itiuiHt«d  cost 
ol  oKuuioiM.  It  ia  {wopOMd  to  add  1,000  additknal  liDaa  at  a 
total  a«at  vtgmjKS,  H  waa  daeidad  to  afipty  tot  aanetioa  to 
Wmv  Uiis  (lira. 

SMal.  Applicatioua  hn>u  b«en  made  by  the  Nittal  Government 
for  pemiission  to  introduce  bills  int^  tlu  ]■  :.'i^!iitivp  -issr-rribly 
authorisinR  the  construction  and  workiiii/  uf  t!iiiii\vii\>  «..rk.id 
cither  by  ^ectricity  or  otiior  power)  to  coniicit  isp  i'lirbuii  1.  oti>ora- 
lion  tmiuwaya  and  other  hnv«, 

Naweaatla-OB-TyBa. — I'or  tlie  position  uf  nianat^r  of  the  Cor- 
poration traiiiuavN  the  Council  have  to  make  a  final  choice  from  the 

followinp.  self'Ctfil  hv  tlif  Trninwrivi  i-mnmitlrf"  :  ^[pKsrx,  H  E. 
Yerlnin  iShcrti.  hr.  l.  .1,  ^[uiu.  r  (1  IrmlfLini: .  C.  \V  Mullfjs, 
(fjiverpool,,  J'.iiicut  HftUon  (Salforrti  and  G.  Ci>ntttv  liiuniiugliain.) 

Nice. —The  Nice  Chamber  of  Commerce  have  r«i^.  r>fil  .uuhority 
to  erect  t'lei-tiic  cranes  and  other  timchi'V^n  iiin"i.siir>  f,)r  llie 
iuiproveuK la  of  t])0  working  C'  ti'liimii"  kI  l.'ic  iviri  uf  Nin-,  I'l inu  i', 
Tho  "  Jvi;nu<l  <-)tticiale  "  of  Jan.  lb  coukaiiiii  lurtlit  r  ptitUcuiarx. 

nonthiag  tff  Blactticlty. — The  Societu  Elutlrotecnica  Italiana 
(Turin)  have  invented  and  constructed  devico*  for  tlie  application  of 
electric  power  to  ploughs  and  other  fanii  machinery.  An  exptiiiment 
in  electric  ploughing  was  rtcoiitly  iim'1<»  nfnr  Ttinti  i»i  ihe  prweiicc 
of  representative  agricultiin!^t!>  from  ilirvTi-m  [urtn  of  ttul  v,  i>uil  sM'.h 
satisfactory'  smrceiim.  The  ilfs  icr  cuiuiiBts  oi  two  p^^iwei  tiioi  otaliitncd 
at  fiich  s;.lf  uf  tin-  tirirl  li.jiwt  tii  which  are  stretched  cables  attached 
to  the  plougii.  i^k'clric  l  urreu^  of  about  50CI  volta  i«  taken  froui  a 
troUqpiSne.  Each  car  is  iiaid  to  give  25  H. P.,  whieh  aaa  heiawaaaad  to 
40H.P.  The  plough  is  pulled  by  the  cables  ftitmi  OB»iida  of  tlia  Held 
tu  \'n<^  otheriandwhaiiitfaaiohosthecud  of  the  fiinow  it  stops  auto- 
uiiiUciUly,  cmrant  baiag  autotr,  It  can  be  run  backward  or  forward 
with  easa.  One  man  manages  the  plough,  and  t!Mh  car  i»  operated 
by  one  man,  mo  that  lliroo  men  do  all  the  work.  Much  depends  on 
lh«  cfMiditicti  rif  thi'  suil,  litit  It  is  ^niil  thnt  from  7  tn  1'  ncrvs  c-m 
Ik-  iilon^'lii  il  ni  l^J  ijours.  Tin-  juin  t'l- ciir  ■  iiri*  suiii  t'.-  t.i  I'li-.il  v 
(oatiAgc-d  tiM  tioii  oiigines,  and  power  can  lit  <tpp)i«>i  to  tiiniKhing 
machines,  conisilielk-rs,  pompai  urain  drills,  Ac. 

Fijmcmth.   The  Tramwayii  committee  ettiaiato  ibat  tbay  will 

liiivr  to  >  xpfiiil  il'miig  next  year  i,'12,U.'VH  on  aapital  aMonnt, 
incliiding  cost  of  constructing  one  new  line. 

Foplkr  (Loitdoa). — On  Wednesday  tho  Finance  committee 
notified  Uie  receipt  from  the  electrii  al  engineer  (Mr.  Rowden)  of  his 
reasons  why  no  money  should  be  transferreil  to  general  fund 
account  from  the  prf><^™i  crpHit  halftnce  of  the  cle^trictty  under- 
taking. Mr.  Howilfii  saiii  il  tl'f  r<  iiri\ iiifiitH  liii'l  11, jt  Li.fii  doferrcd 
for  1901,  lS>0*i  and  tlie\'  lu-|^^  lui\f  :\  ..!..li.LKuuy  on 

revenue  account  of  1,"2,4.'>-''.  '^-.T'i,  ii.tiiiiul  i>li<  -i..]  [ilnsof  LdMi'i.  l:ti>.  5d. 

The  Finance  cnnmiiltee  concur  witii  ilie  iLlcctricity  cumitiittec 
to  appioving  Mr.  Howden'a  reaaona  and  Ida  mfgMiaa  «dlh  nfard 
to  establiBhing  a  reserve  fund. 

Mr.  Bowden  has  also  reported  to  Uta  Elaelrlaity  "—"'^rr  t» 
certain  extension  required  Ixiforo  naxt  wilttor,  atMbb  reoomnua- 
dations  have  been  adopted  by  the  committee. 

Tests  in  public  lighting  by  Nernst  lamps  are  being  carried  out  at 
prcurnt,  and  two  strc^tts  are  to  be  lighted  with  |  amper«;  lamp*  for 
i'oiiip;iri9on  with  the  J  ampere  lamp«  in  an  adjoining  Direct.  Some 
extensions  of  the  arc  htrhting  liiis  aW  been  a^rovcd  at  an  ('»timnt<Nl 
cost  of  i-,'575. 

Prtaoatatioa. — Mr.  H.  Garncit.  for  nmny  yeursi  suprrtutcndent 
of  P.O.  telegraphs  at  Manchester,  1im»   W'tii  pruscnteil  by  his 

collcRgtici!  with  a  SiKtiiutmin!  on  h.i-.  rf-liri'ment-  Mr.  (iariiett 
••ii'rrc.:!  ih,^  KLTviri'  u I  till'  M!i;,'iii  V>  1 1  li  ^-'faph  C'o.  ill  and 
uiii  r  ihr  r  ■•■  ti,«  tclcgittpiix  to  the  Stite  in  IHT't,  was  for 

sfM-ral  ■..,![■  .  iii()|m',  .  .i  Hi  llie  Stoi'k  Exchange  bri\i;cl5  iillh-e.  He 
v-u»  pfomult-l  tu  tin  rurl.  i.f  •  n pf-riiilt'iident  in  Iftvi,  all^i  ittire.:!  in 
De<Hiniber  In -i  on. 

PraTiaiooal  Ordar  Txaosfair-— iiuncoru  Urban  Diatrici  Coancil 
intend  to  tnnarcr  to  tho  Money  Elaalrie  tkippljr  Co.  (Ltd.)  tho 


Iindcrt4kking  BUthorised  by  the  Council's  provisional  onli  r  uf 

The  <'tmnci!  rpmryrvf*  the  right  to  purrhmc  at  the  end  of  14,  21,  28 
or  ■!■'>  vf  jira  ur  hiiv  snbsLfiueiit  stfs  .L'ii  years.  The  company  OM  to 
pay  Ihe  Council  the  coat  of  obtaining  the  order  li.'274). 

Rnbhor.— It  ia  atat«<l  that  a  Mexican  nlant  has  been  discovered 
which  emits  a  sap  that,  when  dritxl,  closely  resembles  rubber. 
.Vccording  to  tlie  discoverer's  aocounl  of  the  tind  there  are  immense 
quantities  of  the  plant  in  Mexico.  The  sap  is  greenish  colnm  .  i^.n  ^ 
has  a  slight  smell  of  rubber. 

Bonthamptoo.— The  borough  electrical  engineer  (Mr.  II.  F. 
Street)  has  presented  his  annual  report  to  the  Electricity  com- 

iuift«  on  \hc  oxp#ndilnr«  on  the  new  clpetric-itv  work,  cii  the 
W.'siiTii  ShurL-.  Till.'  lotJil  CLI61  i«  £".;i,'J,".l.  llh.  41,  whioii  LX^'ueds 
the  loan  liy  f  t, ir>^  lil.  The  committee  rccoiumeud  tli*;  Council 
to  apply  fur  ^^luici  rrow  i;6,ii00  to  cover  excess  expenditure. 

Bonthoni  Nigari&  Telacnpha.-  Capi.  J.  1*.  Moir,  D.S.O..  R.E., 
who  has  been  appointed  by  the  Colonial  UfBcc  to  take  charge 
nf  telegraph  construction  in  Sonthprr:  Ninfria.  li»ft  t.ondnrion  Satur- 
day for  I.ii,;!"!?..  Hi-  uill  111'  tiillo«((i  in  11  wi'i'k  liv  Ik  party  of  :ion- 
couiinittsiwiii-d  ulUccirs,  who  will  tutpvriiituiKi  Um  vvorkiii^  piutaus  on 
the  line  of  vonstrnction.  The  actual  work  of  construction  will  begin 
in  March  with  tlie  lines  on  the  delta  of  the  Niger,  to  tlutt  this  por- 
tion of  tba  woik  to  tho  mnmm  eonaliw  can  bo  got  well  in  hand 
befixo  the  nina  oonunanco.  About  400  ndlaa  of  telegiapli  wiU  ho 
erected  and  the  work  will  occupy  a  year.  Calahnr  and  Lagos  will 
be  put  into  direct  land  communication,  and  from  a  point  on  the  lioe 
hetw««i)  Calabar  and  llonny  the  line  will  be  carried  to  Onttaha,on 
tho  Niger,  thence  to  Deiiin,  Warri  utid  Lagos,  where  it  WlH  oRbct  • 
junction  with  the  telegraph  to  Kanu  and  Sokoto. 

Spsia. — The  ISidasoa  Iron  It  Steel  C>;.  has  roceived  authoriaatioa 
to  anprapriate  ifiOO  litrte  of  tho  watora  of  tho  Biver  Bidaaaa 
<  Yaim)  m  tbo  gaMmtioD  of  doctde  power. 

tmtaamk-'Twain  AftO.  l  tho  ehainia  fgr  ontrentlfav  SMhtinf  will 
bo  Od.  and  9d.,  and  tor  yoww  9d.  unllld. 

Tariff  Ohanfoa,— The  daty  on  imported  incandescent  eleetrio 
lamps,  mounted  or  uutdoanted,  imported  into  tho  ritilippinct  is  to  bo 
20  iwr  eont.  ad  val.  in  place  of  the  existing  rate  of  fB  par  100  lampa. 
<>n  plain  pocoelain  insulators  a  duty  of  20  per  cent,  te  under  eon* 

sideration,  eoinpareil  with  S4  per  lOOkg.  at  present. 

A  duty  of per  ki-va.  limi  been  fixed  upon  electric  batterieit  and 
electric  cables  and  win  ••  In  tin  South  African  Customs  Union. 

.\  duly  of  8.5  per  c^ii;  n.i  \  nl.  has  boon  fixed  by  the  CnitcJ  si  it.  h 
Cii'it  iins  I)epartinent  upon  tfain  discs  of  carbon  used  for  clecirictil 
pur[i'      oiiier  than  electric  lighting. 

Taontoa  ■  .Thp  CnnnH!  hawentervd  into  an  agBMUlonl  with  the 
I^gdoii-l>n\ il  "  M'  t  .ir  Co.  for  tlie  supply  (rf  motolB  Cw  UzingOOl 
and  for  eale  ou  the  easy  payment  system. 

TeloplMMiB  IklllBDllfllliiM  in  Japan. — Since  its  intniduction 
i:it.j  J!ip?m  some  15  years  ago  telephonic  communication,  like  all 
uth'.r  >.i.-ii  ntific  industries,  has  made  rapid  strides,  and  the  serWcc. 
although  not  yet  as  ci-niplpt«>  as  in  thp  rnitfd  Kini;i'""i  'i'l''  "thcr 
parts  of  the  woiM.  i-i  ^^l  ;i  ..ii  tin  u.i\  to  c.iiniil.-irni The 
following  di'lails  kIiow  tiuw  the  (iovenmitint  ic'leplioiiie  lias  pro- 
gTC8sC"d  since  tbey  acriuired  the  telephone  in  IHUO  : — 

Id  December.  IS'.K),  there  were  only  two  exchanges  and  10  call 
offioefi.  but  in  iHO'i  these  hnd  iaeresscd  to  4  and  '.'t,  and  at  Dec.,  ItM)^. 
there  were  27  exchange.i  and  151  call  oflioss.  Subscribers  in  1^90  num- 
bered i>  i|iiiil  In  f.m  ivrvns  in  overv  1»,000  of  the  populatioa},  ia 
1«J5.  ■J  x''^  11  '-.i  liiiiiHii,  Diiil  in  l'.K(2  ■2:i.9il  (1  in  every  US).  At 
Dec.  HI,  IWi,  Uicro  were  ^:i,:kxi  ap|i!ie&nt4  awaillnx  cODDCOtion. 

The  length  of  tel.^pbonc  Imr.i  In  Is  iij  was  50ri  1 182  miice),  with  tha 
working  linea  citeii  Ung  ^>  dtlri  (-UT  01  miles);  In  IW.5  I7«rl.  (I33*M 
miles),  and  2,15Cri.  <.ViGl  64  iiiile^  ;  and  in  iWi  l,Oa!)ri  (3,535  mil«ii)  and 
43,S<:>ri.  lia'i.TOl'M)  miles). 

The  financial  side  was  equally  pr.-:,rr«Hiirc  And  satisfactory.  In  18M 
there  wiis  a  balance  of  'i.WOycn  ;  );  on  Ihe  wrong  aide,  but  this  waa 
wiped  out  the  next  jsar,  aod  the  flgures  ainoe  are  dhowa  Wow ;— 


Bageipta. 

^fen. 

trow 

Ten. 

Ten. 

48,069 

82.729 

15,347 

1H93 

  nt,<j5t» 

  52.A49 

42,110 

1H94 

  i.fa.iHiT 

....  7!?.2?'» 

57,73'» 

ISM 

  ll;t.4U 

  !il,ill' 

  SO.'WS 

leSMi 

1M.444 

....  U1I.6U.3 

3<V,83!t 

1807 

....  aatjm 

....  i79.eifl 

48,«93 

laM 

....  S744>89 

....  S34.0iiS 

....  2J0,S»4 

1890 

....  1.039,lt.57 

....  40S.4X3 

1900 

....  l,.5ia,'.>l'.' 

  964,tHlft 

  .'>4<».01« 

1901 

....  1,'<10,41I 

....  i.ns.yHL' 

....  634.4St> 

nos 

....  t.'K3fiV> 

....  l.-.'7«.W»l 

....  9R4,flM 

(1.000  yen  equals  nearly  I'lOO.) 


Thermit  Welding.-Ti  i«  mated  bv  tin   •  li,(ilw:t\  Iumi  u  '  of 

Kcw  \iirk  llm'-  the  l.'nion  I'apjtip  ro.nl  liu^  ;-io. c  ..>iully  « uliirii  .i 
biokir.  loi^'iHf  f:  iMif-  l.v  iil'.iniiirj  thfniiit  pnin  ss.  This  is  one 
of  a  few  uttempts  recorded  of  llu'  use  of  thermit  tu  weld  a  broken 
loeoRKtive  fmne. 
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TfetMVMl  laporta.— Trniuufty  matorial  to  the  %-alae  of  -£147,000 
WM  iroporteil  into  the  Trnmtvaal  during  the  10  nioiilhti  ended  Oct.  81 
kit  compared  with  109,000  ID  tb«  eomtpiiMiuig  pariod  of  19a?. 

'Dip  valne  of  olt^ctrir  cabbs,  wilW  m4  IMtinfft  toT  HM  MUM  period 

wiw  fiiH.OOO  ill  both  ytntft. 

Valparaiso  (OkiU). — is  uiinoniiccJ  that  thi>  Mnniripnlitv  has 
Htfrnr 'frntf  .1  tttp  prnprrty  of  the  Chilian  Electric  Tnoiwuv  *  Lifjlit 
C)'  f:.r  an  ulli-^ji-i  Jt  bt  of  $20,000  owed  bv  ihf  old  tr  inr.vav  (.■.(i-ip.ui.v. 
AliliM'  I'!.  u,:h  ■ainpanios  settled  their  iiccounl*  in  Nuveiiibcr,  n 
ri  <  1        n  placed  in  posscsition. 

Wakefield.  The  City  Council  will  on  Trtc«la\  be  rccoiniiienclod 
b,v  the  Klectric  Lighting  coai)iiitt<'e  to  apply  for  wutction  to  a 
furtSsfr  lonn  of  i'lK.OOO  for  eluttric  li);htir>);  extennionii. 

WaJaall  Tho  account*  of  the  fir^it  year's  working;  o(  tlip  Cor. 
porultun  icaiiiUiiys  show  a  net  profit  of  il^/iOO.  Ha.  Od.  after  piiy- 
iiieut  of  interest  mid  sinkinc  fuitd  charges.  The  total  revenue  vriut 
£25,0HU.  18&.,  an  a^'erage  of  U  .VJd.  per  car-miki,  and  tlie  workiu); 
Aipanaaa,  inaladinK  power  coi»t,  6-61il.  mc  mil*.  0^,868  c«r-inil«a 
ware  ran  and  4&1,4T1  passenKers  oarriM. 

The  oapital  outlay  to  Dec.  fll  wjis  fun,774,  against  the  Mlimnt^  nf 
£l:<H.6fi9.  The  Tramway*  conjiinitti-e  rc^onimenil  tlmi  i).r.  u>-i  prufit  l>e 
can'icd  to  tfMTKf,  an  the  ca«t  of  maint«nikn(r  nf  thr  nr  «ly  ciin'iiriic'.ed 
line*  and  repiiiit  to  cah  and  eqaipment  !iHd  b'rn  v>  ry  smull  an>l  a  con 
tiilerable  increase  lI  eiipenie  ander  tbeae  btsaULD^s^  muit  be  exgctuij  Ai 
an  earl;  date  it  will  be  neceasai;  to  r^conatruct  the  permanent  way  of  tite 
portion  of  the  liivea  purchased  from  the  South  Staffordshire  TramwaTs 
Co.,  and  a  partial  substitution  o(  double  for  single  track  will  probably  be 
found  advisable. 

Watford.— The  electrical  eni^incar  (Mr.  \V.  II.  F.Colebrook)  i«  to 
tvport  on  the  ad\  i.aability  of  intr<'>ducing  prepayment  meters. 

West  Ham.— The  ItoArd  of  Trade  have  eanrtkHMd  the  banovinR 
of  I'SU.H'iO  for  trnmwnv  peitnannit  way.  £10,UI0  for  oloetrioni 

ei|iiipnietit  and  £\H,i>M  dir  cars. 

WhitWOll.  The  Kulijttt  of  elfi  (r '^1 ■iiipi  lv  lin»  1  rcn  di»cii«*cd, 
and  will  fwnix  th<'  miliject  ol  dt'liatv  lU  Um  uiiriaiui  parish  meeting 

in  Mardu 


TRADE  NOTES  AND  NOTICES. 


XCf»l  ttam  fioMVI^  Conncil  invite  tenders  for  the  supply  of 
angine  rooinalO(n,eablo>inU-KTatiiif;  witttiueters,  dotibU-.pole  house 
rntont  bo.xes,  tran»foTiuers,  incandescent  Uun(M  nn  l  '  i.il.  Forms  of 
tendt-r  after  3»th  inst.  of  the  borough  electrical  e)ij,'iiii-i.i  .  Mr.  W.  J. 
Itnllock),  Central  Electricity  htation.  Tuek«r-4it»M!l,  Canning  Ttiwii. 
Tetidurs  to  the  town  clerk  (Mr.  FMd.  E.  HJllmiy)  hf*  p.lB.  Pob.  \>. 
S<?e  al»«  ndvertiseuient. 

'J  li.  (  i  iKscil  of  the  Metropolitan  lliininuli  f  /;  .7i!on<f«rj  invites 
tenJtn  fiT  !)».>  supply  of  stfln  s  m\A  anu'-les  fm  one  year  fmm 
March  hxi.'i.  nn  lnciii:^'  ai'rhiiiij-  rarhons,  cci^l'i'tH.  i  li  rtnnty 
motem,  demand  iiidicnlors  and  nuun  fuses,  engine  oils,  iodianiKbor 
oaUna  and  jonttiflf  malwrial,  lead>eovered  cables  and  motw  koanb. 
Samples  may  be  eeen  at  the  ekotrieity  worka  npou  appUeatlon  to  Iha 
borouRh  elrctrical  enRinepr,  Mr.  W.  H.  Vineeal.  Forma  of  tondar 
friHU  the  town  clerk  i  Mr.  Fredk.  Ryall),  towhou  tOBdmby  4  p.11i., 
Feb.  0.  iiee  aleg  an  advvrtieanHiiit. 

Tho  Comett  of  Iha  ligvaugh  ot  Hnmtnenmilh  (London)  invitee 
taador*iiorllioaii||ri]fotBloreafor  the  12  luontlm  rnding  Murdi  .HI, 
IWW,  indndliig  lav^menf  aoceaaerit  o,  globi »,  Jcc,  hnMuns  and  bnixhcs, 
carlions,  cotniimtiitor  brimlii-',  ehctricul  nooiU,  tiles,  tire  brickif, 
gauge  KhiiuuK,  incandescent  lain|M,  iiiHiilat<'il  wires,  lubricating  oil, 
metaU.  med-rs.  nilir.  r,'-  i,vj.fi,l);,  j'.i«'kiiit(andjii)"tin/.'  !iia!r>riri!s.'!''rew!», 
tOiil<  lui'i  \\  rl>li  v.-ii-iKl;!  ■>  Ji:i'i  uther  J4ti^«m  i  m.iI.  ^VlrK.^  .  ■!  ;i--ider 
frviiu  the  boroiigii  t-k < '.lunl  i  (!<="•)■  iMr.  (  ('"lljert  I'n  Ui.  vice. 
Ini'.iy  vtork",  Hj,  Fillhiuii  lUlin-i  Hi:iil.  1..<;.i1mii.  W  .  Ti mlf  rs  to  the 
own  clerk  (Mr.  Thoini'^'ir.  li;.  I  (j.ui.  l  i  li.  h.  ;i<l'..  rtiHonu-ut. 

Hurt)  {I.ut:--f.\  I  .Iri'l  ni'it ;,  •■i:ir:inilti  i  iiiviii  tiMilfi"  for  tile  aiippiy 
and  erection  of  a  iiuwkw.  <)irecl  current  high-speed  generating  st :. 
SpeaiOcatioiiii.Ac.,  from  tlio  engi  near  and  iMUMMnr(Mr.  S.  J.  Waiaon  > . 
londetatothe  MunicijMil  Oftires,  Dank-atrmt^Bury,  bynoooFobu  U. 
Mae  alao  an  advertiaetuent. 

Jl/ord  Uiattict  Conndl  invite  tuttdmre  for  abont  'i.tOOyds.  ofO-iin. 
coneMtric  ammmd  aaUa.  Snoaiflcations  from  the  borough  elec- 
uical  «ogiaeer  (Mr.  Arduir  H.  MllAw),  Klectrieity  Works,  I^y  street, 
Jlfortl.  Tendtm  to  ebaitniaa  of  Cottncll  by  i  p.m.,  I"eb.  7.  S««  alHo 
(Ktveitiseiuonl.  ' 

Qriniily  Corporation  Invite  tenders  for  motors  (from  I  h.p.  to 
18  H.r.)  with  stitrter*  (two  years'  contract) ;  water. purifying  plant 
for  iieparating  oil  from  condcnitetl  water  ;  ami  I'i  months'  snpplyof 
r'll.  .'■lores,  arc  lamp  carbon*  and  globes,  incandescent  and  Nernst 
laupe,  tools,  rubber  goods  and  caUea,  fto.  Teodera  to  Mr.  W.  A. 
Vignoiea,  Electricity  Works,  tirimill7i  Ibr  BMlon  and  pu^ar  by 
Jan.  'U,  and  iM  etot*e  b^  I-'eb.  1. 


Handneorth  Urban  District  Conncil  invite  tenders  for  power  and 
lighting  circnita  and  fittings  in  generating  station,  (ripework,  fe«d 
pomps,  economiser,  &c.,  and  electrieily  metera.  Tenders  to  thin 
Council  House,  Ilandsworth,  before  noon  Feb.  'L 

C'r  ,i'  Ynmiiitth  Corporation  invite  trrnlti'^  for  aupply  and 
ili  l;-.  rjrv  i  ,f  ti  iaiicars.  complete  with  motors,  i  Loiti-ollers,  trolleyx, 
Ate.,  »ici«l  pjltii*,  lr»!!.'Y  nin-"i,  iiisulatnr'i,  (.  .'ilpr  li'iA  ■section  pillars. 
It/:.    Tenders  to  lln-  Town  Hull,  ilicut  Vnnuo       :  v  ninin  Feb.  2. 

.S/<'rtjm'r' Tr  iniwiiys  roriiiiiutf  in\ itt'  fc.i:Ltf:  -i  far  tiie  OVerljead 
Cx£Hiptii<MU  lif  .il.tmt  four  null':-  nf  clei'li  ir  triiiir.Mi;.  .  iind  aiho  far 
copper  rail  liuitilt.    Teader»  to  Ciimnuiiii  bv  nouii  i'  tb,  l>. 

Hlvckpnrt  Corporation  also  require  tenders  by  noon,  l-'eb.  ft,  for 
the  supply  of  ten  double  deck  Inuucara,  iWlicuhu's  from  the 
borooffn  mrreyor. 

Stoel^H  Oaa  and  £te«tri«ity  eomndttio  invito  tandaiaf  by  Ah. 
1.  Ibr  10  OMBplete  feeder  piUar  boiaa  with  baaaa. 

5forMon.oii-7«e(Elertrieiiy  committaoinvite  tandara  until  Ttb,  10 
far  ooo  year'a  aqpipiy  of  itocoa. 

Ltiih  CorponMon  invito  tandoia  by  6  p.ni.,  Feb.  15,  for  a  MOItw. 
elaau  djjmaaiOi «  watoMnlw  boUar  and  a  tiwtion  ewitrhhoani 

OjtlldnAviiMHf  CWMfllBviienwieailoiiifbrpMieUglitL  Com- 
imnlcatlana  by  Feb.  4  to  the  dork,  Wavaney^liiinben,  Lowoatolt. 

SmientketH  (Uelt;iuiii)  uiuuicipol  autboriliea  invila  tandoia  (nntil 
Pebi  18>  lor  aalaUiahin«  oloctrieiur  werlia.  Ffertieubwa  (4lr.)  tmn 
and  teodera  lo  La  GoOafe  dotBonqpiuatrD  at  Edtavitti.  Savonthem. 

tHHnma  mohvid  aid  AoosniD. 

The  Motrapolitaa  A^ylwne  Board  bavo  rocMved  tlio  fidlowinn 
tendora:— 

For  faMtalliag  deetrie  l^t,  teiepbaoM  and  dn  alama  In  BainMiM 

.\svlom. 

i3romley  Bat  lone  lar  ept.  .L.  fi.lti  tlinifle  llBhti>g  <I.«IM,  tela. 
ph«w«s  £!iM  and  fire  alarms 

r.  A.  <l]o«ir#Oft.  Imdirei  at  M4tt.  lli.«l)aliiMW  A  Ge.  at  £i.oi». 
Boohaoan  A  Otrwaa  at  <S,6TS,  Weaham  A  walere  at  ajm.  Iiergtheii 
A'  Tomig  at  £n.17*l.  \0».  Theostimatcof  tlialtnard'ssiipineer  was  f'i.^.'iO. 

For  extending  the  internal  telephoaea  at  the  North  Westem  Hospital, 
J.  W.  Gray  *  Son  faecetpitatl)  at  £126  Also  tendered  :  Ttivato  Wire  .V 
Telt-plioii'  In-tallai loQ  Co.  i:it<i,  Sew  System  i'tivate  Trlirpbime  Co, 
£16U.  IM.  Id..  A.  V.  Uifkinji  A  Co.  £162,  Uaehanao  Ciiiwcn  £ltV!<,  J. 
Riebmood  A  Co.  £-2.oH.  lOs. 

For  the  Freiuautle  (W.A.)  electric  tratuwi^^'s  the  fuUouiug  con- 
tnela  bavo  boea  plaoad  by  tba  eonaulttag  amiiieaw.  Meaict.  Noyee 
Broe:— 

Dellias  it  Morcom,  four  engines:  J.  *'•.  Ttrill  <t  On,  II  cars:  .f  G. 
White  it  Co.,  cables,  trolley  wire  and  bond* :  Britixh  Wastinghouee  Co., 
geoeralor,  moton.  nwtari,  laatM,  ttaoalonnan.  awilcbbowda,  Tha 
order  for  the  lalla  baa  ban  plaaM  wUh  tba  Unilid  fltaiM  flleel  PndMite 
Export  Co.  t 

I>(n<'r  T<.\Mi  CoimciF  tia've  m-i--  pt.  .l  the  t.  n  1.  r  i.f  iIt  Itritish 
Electric  Kquipineni  Co.  for  the  eunstiuciion  of  the  permanent  way, 
the  oreriioad  equipment  and  laying  of  cables  in  connection  with  tho 
oooatroction  of  tbe  Dover  and  River  Kiaht  Itailway. 
'  Erith  Conneil  have  accepted  the  tender  of  the  Itritish  \VeKting. 
hcraae  Co.  tar  tranuar  brakea  at  X'lOO,  and  tliat  of  John  Httclien  A 
Hona  lor  aiBaiiani«aDy.«|ienMod  gataa  at  tba  Waat.etract  tnamwi^ 
atMtbjf  at  AflMLlOa. 

IflUnglaii  Ooaidiana  faava  placed  aa  order  with  the  Oenaenl  EIcc- 
trie  Co.  iir  inataiiala  for  biataHing  fire-ahnne  at  CamirBllia*nmd 
WoriiboMiB. 

For  and  eereen  at  Ibo  OMonwkh  generatiDK  atatlon  tba  Loudqtt 
County  Cniim-il  hovo  oecaplad  tlio  toadorof  W.  Harbeow at  £1,407. 
Four  t<  ii>i<     varying  fram  that  of  the  aeeepted  to  £i,44l.  ^  M., 

were  rec«iv«HL 

Tlio  Worthingtoil  Tiimp  Co.  havu  rt-cuntly  aceun'd  orib  r*  for 
ooodeoainK  nnnuinerv  '  "  0«-  r .  .  i  r  i  .i,  -rical  Ca,  the  Waleall 
ElactriealT^OqAe. 

BUSINESS  NOTICES 

'  The  I'nton  F.l.  rtnc  Co.  1 <,".:<''.-ii  Vu  i,irlii-,lrcft.  I .uiuloii,  F..C., 
■  notify  that,  nvviny  to  thv  mrrca^iiti:  lIi  fin'  tiir'ii  dynaiuoH, 

i  riiijtor^,  Lvrr  lanipH,  nietcir^  .■iri'l  -iwitrli  '^<  >\r  in  tliv  Txri,*.  Wear  anil 
I  Tfc»  ■Jiolueta,  tluv  have  i-pdird  an  i,r..cf  n\  -i?:,  I'lymwyr-xtrfH, 

Nowoa»tlo-on-Tyiio.  -.ni  k'r  tlir  ,iir.ctior.  ,j(  .Mi.  .lan.-v  (hIioimi. 
Messrs.  E.  I*,  .\liam  «.  Co.,  cJeetheal  en<;ini'en:,  notify  llicir 

lemoval  lW»n  11,  Uotion-aaiden,  to  11,  Ucd  lion.atoeet,  Clerlien. 

watt  Nad,  London,  E.O.,  wnora  tluQrbavo  mMned  more  oommodioua 

oOeoB,  ibov  noaiaa,  InetairyaDd  aioMa,  Iba  tokphone  Kc  (WHO 

EMbofa)  li  uinltHM. 

BAiSBovnm  unamuaiom,  te. 

TIm  puUie  aiandnation  took  plaeo  on  Tboraday  last  of  \Vm.  *  Ed. 
Huuiiier,  electrical  engineers,  &c.,  foniierly  carrying  on  business  in 
partnerehip  at  Victoria-street,  and  lOH.'st.  Marj's-road,  tiarston, 
Liverpool,  and  9,  Onuigie*road,WeetKirby,CbealiiM,  under  the etyla 
of  W.  iL  K.  Simmer.  Liabilinea  A844,  aaaeto  (book  dcbtei  valued  at 
il'i.  17a.  Hd. 

William  Waniner  jaid  the  p&rti.et'lup  ^^llh  his  bro'.lier  cinliu'icd  from 
ISKIO  ontil  the  boaiiieeswafl  transferred  to  a  limited  company  in  February, 


Uiyitizeo  by  Googlc 


1903.  the  parabtie  priw  hcing  £  l.2nii,  Thev  receiTwl  £4,000  In  (nlly- 
paid  up  £1  aharoa  nn  i  £2i>;  in  aisti.  Th«  l-oo'k  debts  (Jtl.'.'a'l)  vrtra  not 
trainferreJ,  and  I  jo  cnmiiaiiT  wa?  to  piiy  to  tli*  vendors  TJ  (ler  cent, 
intercat  on  £1.000  frum  Nn'.  w,  I'lO'J.  f.;  tin-  iL;:i|i!elion  in  Miwch  ri-.tlir,r- 
JvK.  H«  and  hia  hrr.tli..  r  werL  ni;iuai.'in;:  d^rcv  _^r'i  tX  £8  ll>*.  suvi  i:>.  & 
wank  raupMilivtl;,  b«»i<)e«  £  1  a  week  each  against  aiiticipfttod  divUL  nds  uii 
■buw  ImU  by  tbmt.  Ite  temmaf  wmi  ioto  Mkniui  Uonidation  in 
Scptembtr,  Mta  b*  billmat  ibt  dtMiiliire  boUan'  iceaiwr  did  not  exixut 
to  realise  sullicient  to  pay  the  dcbcnliin-  UotJt-rs  lOs.  in  the  £.  No  »barv« 
w^ii.'  nfTer»l  to  the  public. 

Thf  examination  mta  aOjiiarned  (or  an  acjontn     bf  file!. 

S.imuel  Oiifsl.  clectiicMl  oii)jiiH-"-r,  Ac.  ilrmlin;,' with  I'.  C\  (ini-»t 
Jin  4;i-p«t  S  Srn  :it  OtUv  r<->iiil,  I  If  ijitif^lt  y.  I.^nls).  \ixi  bocn 
.vil-inlh  III.  .1  b;iii),riipl,  1  Lrst  liicotiiig  if  .  Militors  VA>.  '2.  ril  'ii, 
I'aik  row.  LtiHls,  iiml  public  cxttiuinfttKni  1  «b.  11,  at  the  County 
Court  House,  I.ceda. 

A  first  and  tinal  dividend  of  81<I.  will  hv  j)a>ftble  iiatii  lust.  lU 
8,  s;,i|,l,  in-,,  London.  W.C..  in  thu  bankruptcy  of  C.  M.  Downic, 
ele<Hrical  etigmecr.  4,  Bloomsburv-strtct,  W.C.,  and  2>*.  Ileatlivillv 
roiul,  Crouch  Uill,  N.,  London. 

An  application  for  the  discluirgo  o(  3l4U  Miu>;owski,  tontUftly 
managing  director  of  ih?  AalooMtteTclvhooB  Oft.  jl4d.)y«ttlnud 
nt  London  Bwtkruptc^  Cottit  on  VmtSxty.    LwbilitiH  iSjKn, 

Pcbtor  fettrlbalMl  MIok  to  loaiei  in  connection  with  t)i«  Automatic 
Telephone  anH  othw  iv^panif  -  ^inl  In  Lui.-rnl  En>!n<ntir>n  of  financial 
buainesd-  Til.:  tiii.'lic  sll.?/?..!  Uuil  li  uilir:;;.!  Ij.i  i  I  .jlii  Euiilj  of  fraud  tn 
relation  to  the  transfer  of  abarea  to  Ins  wife,  but  ihe  Itegistrar  kebl  that 
lh«  ebMX«  aot  boeo  mifticieDtl;  proved.  Utt  Otiltr  ^nmit  ha  tus 
pendcd  trie  diitcliarge  for  four  j««r«  from  Aagust  iML 

On  Weilneitdny  application  WU  BUMla  hf  Dr.  F.  H.  Bowman, 
eon&uhiuK  enKi"^''  '^'^■>  for  hia  diacbarge.  LmbiBtwa  <lllb5ilB.8».6>l.. 
assets  roaliscd         Di«cfaMgB  auspcndcJ  for  thrao  jwn- 

A  meeting  will  be  held  on  F«b.  27  at  04,  Onaham-ltmit,  I^doi), 
EC, to  receive  an  account  of  tlicwiudinK  upof  BodgOaftTodd 

The  Enginsering  Contract  Corpu.  (Ltd.)  ia  to  ba  wound  up  ■  MU.ii 
taiil,r.  !&.  Q.  F.  atoty,  4,  8outlMiivloa>row.  Laudon,  W.C., » 
liqnidBtOr.   


Plwit  tor  Bale.— Meanrs.  Beanland,  1'ii.rkiii  &  Co..  Lci-dn,  Imvc 
ior  Mi«  two  60  u^.  Sentinel  engtnao,  (Ureet  coupled  (o  Kkw. 
dynamoa :  olio  a  8S  b.p.  gas  engine,  a  mkv.  Tnonton  4]riumM>«  two 
SB  a.r.  WaoHiiKlioQio  anginoa  with  18kw.  Hortnall  djrnumet.  Hic 
■dmtiMiMiit. 

A  Boott-Mountaia  eompound'Waiand  gan^ntor  and  k  CmnjUc  n 
■inglo-iibaaa  oltenwior  mn  advcrtncd  for  aal«  in  MHrtlier  ooliinin. 

BviaMt  for  8aIo.— A  w«ll*aatabUil»d  ueBhankal  and  olaelrical 
ensineeriog  buaiiuaa  ia  Ibr  oalo  hif  private  liaaly  by  Homm.  C. 
Baker  *  Co.,  89,  BounottVhill,  Biimingham.  S«o  advertisetucnt. 

FlWBlMtfiNrBkh.  fee.— A  llraobold  fbetoi^  it  to  b«  sold,  comply- 
ing with  I1.C.C.  rcquirctnents.nnd  prov  ided  witli  up  lo-daVe  iinprovu- 
menta,  Hreproofoomttruclion.  eloctrie  lift,  ■.Vc,  space  nl>out  l.^i.TOOft. 
The  floor  area  (five  ator«y«)  i«  about  «H,<)O0ft.  super.  Partieularx 
from  Messrs.  Lr-iign,  Auctioneers  and  surveyora,  10,  Cl^'iraad,  Fins- 
Lnry,  London,  K.C.    See  also  advertisement. 

.\  ground  floor,  area  2,700 super,  ft.,  eijuippwl  with  eleeliic  power, 
and  suitable  for  ^^neral  cn(;ine«rtng,  i»  to  let.   AppUcations  to 
Messrs.  Mar-l  nil  .v  Co.,  Campbell  Wotln.  Stake  Ntwington,  I.on 
iloi),  N,    Hf  I  liil'.  I  ri i!i.  im>r><, 

"Kornit,"  M,-n.  \\alli..  ('.,■,  Jt  Co,  2.'<,  :  .  i.:i..ii!:aU-»trci.:t. 
I.  i'i'jijii.  iC,  ait! uHiCHiucuiK  °°  l\unut,"  a  composition  uivi-iitud  in 
llnsHi  i.  a.id  for  which  (hey  hnve  ucijnired  the  txclusivo  rights  for 
tiic  L  iiited  KiiiKdoiu  and  the  Colonics  for  inanufu^'turo  oud  tale.  A 
report  bf  Prof.  V.  1^.  Lvwcn  on  some  testa  made  with  thia  OMbltancc. 
awards  it  a  hi^'h  place  AiiiungAl  electrical  insnlatoni,  and  aa  *  com- 
petitor with  ebonite  and  vulcanite.  For  electrical  pnrpoaas  a 
special  make  of  "  Komit "  is  prepared  (or  we  in  maldng  fittings  stich 
aa  awitehea,  key  faaodlM,  OBlouto,  ftiae  boxes,  ceiling  roaea,  £e, 

''■MHB'" — ^Thie  ie  the  title  givan  10  an  elaborately  iUoatnUed 
and  interesting  vuliinic  treAtin*;  of  I!itlK'i>ck  >V  Wilcox  plants.  The 
book  is  now  in  its  'ith  o<lilion.  nnd  has  been  revised  atid  enlarged  by 
(he  addition  of  further  infuriimtion  upon  refuse  destructors.  MUpcr- 
lu  nling,  boiler  iii^tnllatiuiis  in  lari;c  power  houses,  additional  lublei<, 
n  number  of  new  illustrations,  tie.  .\ll,  or  ncarlr  nil,  thai  hits  to 
he  Kild  conc^niiiix  the  I iabi'ock  Wilcox  ^tenni  gciicnilini;  phmt  ii« 
here  «t't  out  iu  a  tasteful  and  very  rcadiilile  fonii.  Sruiic  ol  llie 
htrk'v»(  installations  for  which  the  company  has  been  le-ipniisible  in 
country,  on  tlie  Continent,  iu  South  ,iVtuericA  and  elsewhere, 
AM  described,  and  as  a  laqp  aumlwr  of  tlteae  pianta  are  at  work  in 
ekctridty  stations, "  Steam  "is  of  partieolar  Intenwtto  our  readers. 
There  an  numerons  •it;cii.  .ri:il  drawiuj^s  uivcn,  and  chapters  on  xucli 
pmetieal  anbjectx  ns  luiiusL'ition  un<)  Scaie,  OvHscH  iif  fuel,  chim- 
ney Construction,  Superheuted  Stciiiii.  I'rcveiition  of  Oil  irettiii'" 
into  Jfuik-rs,  Covering  for  BoUeii<,  Sloani  I'ipc».  Ac.  .\  muiiber  of 
scale  drawing*  and  a  c^mohs  index  render  tlte  rolume  ul  additwnal 
aarvloa  to  tlio  ln»y  ongiaeeir.  Tlie  coaqMnjr  ^aim  to  bAVo  ONriy 


ri,f)OO,00O  H.P.  of  Babeoek-^Vikox  plant  in  actoal  uae,  the  flgam  tbr 

electric  lighting,  electric  rntlways.  and  general  electiical  en^noering 
nnd  supply  reacliing  over  1. .500,000  11.  ■-.  The  volume  ofBabcOClt* 
Wilcox  plant  employed  in  electrical  engineering  work  is  many  ISmM 
larger  than  that  for  any  other  individual  industry. 

TnrMaes.  Mr.  A.  Stoiger,  Victoria-street,  London,  S.W.. 
representative  in  this  country  of  Messrs.  Escher,  Wyas  k  Co.,  for- 
wards a  copy  of  a  very  f«!lv  ilh>«lrnfed  description  of  ;  ;jliini  <  built 
by  his  firm  from  lH-4,'.  i;].  t  ■  lln.  pn--rr,-.  .  S  rjm  nl'  ;h.'  I  vrgcst 
turbine  work  on  (he-  Cm  tnenl  has  been  earned  out  by  tins  tirrii,  who 
moke  niachineo  fur  ,1  \  iriod  raiifjo  of  work.  The  purposes  to  which 
liigh  prcsKii- <  >vlioels   mid  various  classes  of  piiinpiii;; 

iiiachincrA  '  1 '  >        •  i-i'i  1  -  -I  .n'.  n  -.u  h  -,  -  ii  i'\iL'.Hfrntillustrfttioii«, 

"Colliery  Managers  Pocket  Book,  1^05.  —The  "Colliery 
(i.j,iriua:j  (.0,,  iW  ini-1  iil,  Furuival-strcet,  London,  W.C,  have 
publi^he-d  li.t.  Mm'u  auiiual  usue  of  the  "  Colliery'  Mana«;erii'  Pocket 
llook,  .'Muianack  and  Diary,"  which  is  edited  by  Mr.  H.  A.  S. 
Bedmaine,  M.Sc..  A:c.,  proiiBseor  of  mining  in  Binniugbatu  I'oivcr- 
sity.  All  I  he  old  features  ol  the  book  have  been  eaiefid|y  prcservMl 
and  brought  ;up-lo  data,  and  tha  oontaiita  «f  tha  bode  oompiiio  a 
XMMa  of  iwformatinB  afJttluaatM  d  wbo  bave  \o  do  with  mimng 

Catalognea.  fte.-A  new  prioaliat  ol  nMwing  coil  amimton  and 
voltmeters  (P.M.,  Oct.,  1004)ia  baidf;  aantoot  %Uoain.  JohiMHn  A 
Phillips,  in  which  soY>Ti\l  typns  of  thoaaweU^known  taatnuMiitaaM 
illustrated  and  descnt'cd,  mdodillg  aoniO  good  exaoiplea  of  the 

portable  l.vpe  of  instrument . 

The  Rhodes  Electrical  Mfg.  Co..  70  and  71,  Bisliopagat^-iUn-cl 
Within,  London,  E.C.,  in  n  circstkr  Irttprivhich  can  now  be  obtained 
by  the  trade,  Rive  parti  iiLir?  nlnliii^,'  to  tin-  It.  1.  type  of  siiiglo- 
phftse  altpniasing-ciim  lit  iiiuti;r-.  Tiif  cn-npany  pnmt  mst  (hat 
expei  iiii'  iif*   li.'"^'.-'   Ijt.'ii   pr  it-ceiim^'  fur   the  y.-.u'   u  iii.  (Ilia 

machine  m  order  tiial  tlie  ditlicuity  ot  tiit-  tiitiKiL-piitux;  lUtv.  iiatin^- 
curr«nt  probleni  way  be  solved,  and  that  supply  station  engineers 
may  have  the  oppcHttmitv  of  reoommending  a  Kalisfactory  motor 
with  a  view  of  increasing  the  day-load  of  their  statioos.  The  inaehina 
ia  alafuMd  to  liave  a  very  powerfid  starting  torque,  and  opetatM  at 
ilariiag  TOiy  much  Uke  a  direct- current  aeriea-wound  uiaeliina. 
1b»  motor  la  said  to  be  specially  applicable  to  lifta,  travailing  ctanta, 
piitupt,  or  anv  other  type  of  apparatus  of  which  the  constant  load  is 
directly  eoiipfcd  to  the  motor.  The  hile»t  type  of  this  lunchine  is  a 
combinution  of  a  repulsion  and  induction  motor.  ha>ing  constant 
speed  when  the  induction  side  of  the  machine  is  cut  in,  uiid  being 
rever»iWo  by  ii)can«  of  changing  two  enn>iec<iot!».  t»w  hiltcr  opera- 
tiuii  .  rii-clcd  by  on  ordinary  cJ)opp>  r  sv.  iicli.  Tin  .  uni.aiiv  also 
manufacture  lh«  It  X.  type  of  motor.  Tins  motor  starts  at  2^  times 
tta  fnU>hiai  niiiiiiig  taeq.M,  widi  a  atartia(  enmut  aot  axMcdiOf 
aboot  donble  ftall-lMd  valua.  The  oxtaraal  appearance  of  both 
naoUnoa  is  similar.  By  apeeialiaing  these  motors  the  fiompany 
infbiltt  ns  that  thoy  are  in  a  position  to  give  (]iiick  dehveiy.  The 
motors  aro  made  throughout  at  the  works  at  Bradford. 

.Messrs.  Siemens  Brothet*  ft  00>  are  sending  out  a  Ibrtfaer  lade'i 
of  leaflet:],  which  include  the  (rtandafd  apccitication  of  the  tinu'ii 
continuous-current  generators  and  motors  of  the  H-type;  diogr.iuis 
of  connections  between  continuona-carrciil  motors  (shunt  wound, 
scriea  wound  and  compound  wound),  particulars  of  Siemens  starting 
rherHtats,  and  a  aeries  of  vprv  c!<>.ir  A'^graiTi"  showing  itOW  shant, 
,M  r.r-i  :>:',,1  I  o:iip,>nnd  genf  riit-:  r  >  |-it:il  iiiiit<>r:<  lii>.>  tOMCODneelod 
up  lor  cloekwi.-ie  nnd  couiiter-eiockwise  roltttioii. 

M«j«n<.  Siemens  Brothers  A  Co.  have  issued  lui  imcre»tingoirc  ila: 
of  the  Telpher  line  at  the  Black  burn  Corporation  gasworks.  The 
illustrations  show  the  Telpher  line  at  work  aoi  the  ainifiUeity  of 
handling  coal,  &e.,  ensured  by  the  adoption  of  this  appaiatitt. 

A  new  injector  list  (No.  70»,  giving  particulars  of  these  innciiinee 
and  advice  in  their  selection,  is  issued  by  Ilulden  ,V  Brooke,  Weat 
Oorton,  Iduuchentor. 

A  price  li>4(  (No.  3l  of  Kramos  resistances  is  issued  by  Kramof 
(Ltd.),  Bath. 

Messrs.  Marsh,  Son  &  Co.,  15,  Ucrrard-street,  I.>ondan,  W..  an 
Idadnf  on  tha  market  a  new  tmivwial  braoket  deaifoied  for  dup 
wiodowB,  fto.  The  aame  flmi  hare  a  rtrised  1i«t  of  pricea  tot  cut- 
outs, lampholdcrs,  Jtc^. 

B^poitaof  Elootrical  Apparatus  and  U<kt«ii&l.— Tlie  follow- 
ing lot  givw  ofHciul  purUcuiara  the  expurt-  uf  l>r:v^li  mana> 
faetnrcd  electrical  apparatna  and  matacial  (including  ult-griuih  aad 
telephone  wire  and  maieriaia,  Initliotiaelndinceiootiieal  maeoineiy, 
which  is  not  separately  apeciiied)  from  Jan.  Mto  24,  with  the  parte 
of  destination  : — 

Ai)t»-tH*>.  4/He4i— Alexandria,  £800 ;  Capetown  iii'  nci  ring 
£203  telegraph  niatoriali ;  VelaKoa  I3iy,  £70 :  Oorbao,  £1,11 1  (metaiiiii« 
£709  tele^rapli  material):  East  Ixuidoti.  H'l'  including  £-14  telegraph 
maleriul,.  /(rpifiitiiKi— Buenos  Ayrra,  £2,120  ^inclodlng  £4l)C  telegtapb 
mitcrial)  iliMtraJaffa-AncUand,  £10.78};  JfMmantle,  iWi;  LytUltOtt, 
£ill;  Uelb<.ume,£tt«l;0ta80,£m;FWth,im;  Sydney,  £1^ (UMlad- 
>ng«SfO  telaimik  material),  B<lir(«ai-Oilni4,  «14.  JWfit  Baatai, 
«m.    Ctytm-Cdrnk^,  0$*.   C'Miia^WiwuhaW  CMOl  ftmtt- 
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Dunkirk,  £10:  le  Trcport,  £.112;  BoMn.  £45.  rjfrmauy— Bambarg. 
£195  Mltgnph  material)  (.  i/<rii;f<tr  I'Ss.  /foUomt— ArMMrdam,  £76 ; 
Koitrnlim.  £100  (tete^rapl)  material;,    rim',  h'nttrt.  i'liiliu— Bom- 

bay. is;.a:  Calcutta,  £S.35t ;  Karachi,  1'4'",  ,  .Madras,  i'W.  Japan— 
Tokjo,  £au.S7H.  /iwnn -St.  Peteraburg.  £aa.  Siam  -lUiugk'At  £l.fM. 
BtimUt  SuiUmenU—Hiogfipott,  £»k5  (includint'  £uO  tclei^raph  ni<klcrijLi). 
Jmrfw  atotkholm,  £7«  (telagrapb  material^  Total  £4o.^U4,  agaiaat 
in  lb*  aorrtxpan^n^  w«ek  Ia«t (fan.  W  lo  itt). 


PATEMT  RECORD. 

*~ ' —  ■■-j"-*  '  *]r  Mr-r-  Mmvw,  Eu»i  Fkkm, 

SPECIFICATIONS  PUBLISHED. 

Hon.'^iUI  IfKttMligiM  OB  b<  obtained  at  thaaaiiimt>iM«(81.«di. 

19(0. 

2':.230  aan<iAc-»vic9.  i-i^tlnf  (M  laafi  I9  «Mivitir< 

26.7^b  I  'nvEUA.    Rlectridly  BMMm 

25.811  l!Et!^^>T.    Electrioal  akia  oxeit«i. 

ZS.S-fyj  I  til  l..    < 'lilo  operated  or  oootrolled  (lectricity  meter*. 

26.124  Stf.wart,  Toh.'«kk  and  I>ix<>il.    CoDtrollinis  and  v^rating  tbe 

pninta  ol  electric  ratlwayi  and  tramway  a. 
9Uli  Db  Macim.  Chaopf  troIUy  alandarj. 
mm  ft.T.-H.  Cow  {a.K.  Co..  VAi  OiMlraltan  fw  «l«(iiB  mHan. 
IBfiU  AaumMM  aad  Oiuira.  TtbgMiiUB  iveaHtaf  aBd  iMrfmUng 

aoparatua. 
18,t«0  Trs^rALL.    Klectiioal  aignaMiiig. 

19,063  .\au«Titujiii  aiui  Okmmi.    Klectrt  (upillary  datei  tort,  rtlaja  aud 

umiwlim  aMHKtua. 
86k466  n.T.-B.  Co.  (O.K.  Co.,  L  .s.).  sy.tema  fli  alMtifs  iMtflr  wntnl. 
8!U)S8  liiniilit.    Sanding  apparatu.^. 

* 'Brrrr,    laiuLating  electriatl  ou'iductora  and  Ih* UkV. 
S7,17J  Keuiv.    <  unnectiM  lor  elect- ic  circiiite. 
27.298  DAVi>.    Magnetic  •«parato<<  f 01  -xea. 
37.S22  Taxaxou'.    Klecti  ic  ignltiun  tor  exptoMoi)  mot<i--'<. 
27.060  Orn.   Aro  lampa. 
27,190  {.iwm.  jtrolani*. 

37^16  WaRDKx  Snvm  F>iiyiyM«iit«r«it«Mitf>  wpply  «l^hiilly- 
Paibwiatrm  ((llrunbiniCkrfaniTdi^aMink'C'v.).  IMfphOM 

•yHteiiu. 

27,399  KiiTMii.    Separaliug  and  iupj-  i:liiiK  i^  '^u'nLi'Al'    1  - 
27,783  It  iMAMoi  t  (l.0!«ii<i»)  Sthd.  (I.Ti).  il'e  iiomanoft).  .su  ia^s:  Uiwtiea 
2R.003  KiiliwiAl'Uin  (Kel!<rftg  Switchboard  k  IteppliT  Oo,)  Taleplunie 
tranamilteii. 

28.0M  I'.T  H.  <•.!.  and  t.Vinrrt.    IVtli  indicating  !!n«'«tii»  hr  troUqr 

^titLrtarda. 

88,183  l>iaKs>i.N.  KlNtri«aUjr-actu«tiMl  muaieal  inalrumcuu 
ZTi9G6  MomdA  LvmpHi,  Aut  i:i:>uc  lempcnMmBlanBi 

85  RiBKrr  nu'l  .U.ihimmn     .■'hci  liniii;  l-illrrtc:' 
456  l.anaAM  and  Bop.ii'in i>.   Manatacture <>f  chUwiuc  l>y  eUc  rv>lyring 

  aa^gi  cbiorida  wlui  ion  and  aMnrta*  HwrifiT. 

m  B.T-H.  Co.  (OJL  Co.,  KiMtria nwSdrMBtnlaad  apparatua 

therefor. 

tt9  JonsixroM.  Hriajra  for  fce«(4liijr,  rt-tMiiinittkig  and  MnMUoR 

ele^trieitv 

1.634  Mi'iiis.    i'lcvxuung  acridente  frt^m  broken  tndle^y  itirea. 
1.966  B.T.-H.  (-0.  ((i.K.  On.,  VA).  Molcr  Wnd ^Hmim, 

2,243  Thombox.  Trolteya. 

2^315  MacIvkr  and  Oct.    K1ceLiic>«l  liTminii! 

2.397  Cabukiik  an<1  Itnvus.    Tr^lI<^y  wbcrl. 

2,449  B.T.  H.  Co.  (O.K   C...,  I'.S.).    Kmvrgeocy  brakeai  f.w  eleelric 
vehiclaa. 

2,453  and  2,463  RT.  H.  Ca  ((!  1'..  Co.,  U.S.).   Conlr.jUiot  alteiniatiu.;- 

2,466  B.T..H.  Co.  (tt.%  Co..  V.S. Control  of  aliematiiig'niRiMitaPlflM. 
3^186  Ton  RroKi  TfKin.trKfo    Kkctria or  vapour  laaft. 
f^fififtPATx  nn.i  I  t  ,,!  )    .'lut.  iuatidllr  nilWMiig«'nmot  <■>  * 
trolley  wire  when  Lnikeii. 
ILT^H.  Ca  (Q.B.  Co^  VA,).  KMUiMa  fcr  Mikfali  otMM  lor 
moandeoeent  larapa. 
8,614  pHKirrrn    TarrainaU  for  batlerier. 
2,707  WiLBo.f.    lCleclio«U>tic  wattmeter*. 
2,716  B.T.-H.  Co.  and  Mt- kiiir.  ArelamptL 
2.930  l.in-is.    Kleet  r  omotc  1 1  of  tto  Muetim  lypiw 
2  948  IK-DDii.L,  XVatuneteTF. 

3.010  Rosa  and  Hamtaws.    KmuI  ronU<  t  ay  •lent  of  •  Im-ti  i«  tfWtiM. 
3,067  JoBN«0!r.   Khalrkally  amalgamatiog  and  onatiog  matalr. 
3^806  Kottitn.   KJeetricnl  iB«Mii-im  imtruMnla  and  apnantM. 
3iitW  \V  T  HaNunli  TuouHi  Woiu  Cck,  ud  Mnwiu.  IWbox 

for  cable*. 

3,236  VVusoKdr\Vri.-.MV.t(  Piu-mu  TnoMtn, 
S^S  Majtsnjo.    Arc  ljuni«. 

3,431  KtncnnrRT  (Wvaieni  KlaoUieOob).  TohjIlOOM 
3,493  TucKia.   Kiziog  cover*  af  twHitw.  to, 

SJSn  KiNGHLAXO.  SwildMi. 

Zm  B.T.  II.  4.0.  (<I,S,  Co,  VJi.},    Ctutnmvt  ultmtlic-MKnt 
motors 


S  .'iflQ  B.T.  H.  <"o.  •  fl.E.<'o.,  VS.).   Al(t>iiatiii}.':  cuirent  iiiotom 
3.590  II.T.II  <'ii.  i<i.K.l<>..  U.S.;.    «.'<>n  I  rolling  eirrtric  moi<>r». 
3,605  l.tlTMRaod  Ll\  as     C'otlrollirg  ap]*ralu«  (<'r  ••ttrlrir  ,-;rriii(ii. 
3,643  Scan.    Electric  li^ht  batlia. 

3,657  Li  Tau.  (Cooper-Hewitt  Electric  Co.)    Oaa  or  rai'our  eteetrie 
lanpa. 

3,t65  B.T  .H.  Co.  (G  E.  Co.,  U.S.).    Klectrie  inntor  eoatndlcn. 

3,666  B.T,-H.  Co.  (0.  H  ("«.,  U..S.).  .Switch**. 
ifiW  Ki  i.iiXKjiiiKRii.    l'onlroltin^ap|iarala«  forele«trie  tnotora. 
.\884  RT.-H.       (ti  l-:.  Co.,  I'.S.l.    AUernatin*  i-urront  inolora 
3,n01  I.AKK  Ariio'    Klectriral  c-neigy  raeten. 

.^,S%  Utai  and  I'rkk.  FroltctinK  ajfantna  oti  alteriiatini;  '.urrtiil 
•yatMML 

3,936  SManm  PtaHBO  Ohok  am  Tulc  tfom,  U'lum  A  JiniUk 

Cahlr  iniugha  or  ciindaita. 
3,995  B.T.  II.  Co.  ami  Ci  anr.    KkcUic  coupler*. 
4,059  SiifM,  SIMM,  Srjaiir  an.!  Sm -.RRf!    K v  • '  ic  furuace*. 
4,134  l,«vi»  (G.E.  Co..  U.S.).    A'.-  lamp  clevrr.Hiw. 
4,396  PiiKiUaoN.    Controlliuf;  u)caiid«»c«sc«  Ump^ 
6,218  I1IR.1T  (Deutache  W'affea  and  Munitiona  Fabrikea:.  Aulonatitt 

aaapeiuioD  dex'ioe  fur  are  lamp*. 
7.775  i;ri:w.    Itutmmeiii-  f"r  rf\<\«r-;r(  xi«ibk'  lafflinoill  alMlt  pr*. 

(lijijed  by  rii'lin-ivfln"  iiut"»'Brn>'?:. 
^067  Whiti    I'rinting  ttlegraph  roceivui. 
8,819  I'ort  and  larxao.    lDcaod<*o*nt  electric  lamp  fitlinga. 
8,989  Mahtln.    Sarric*  boi  or  manhole  cover*.    (Da(«  applied  for. 

AprU  aO.  1903.) 

10,691  RoDssiLL  aud  Kixo.    Electric  typewritcra  asd  tvlc^rapha. 

14,105  ^^'fI>  [iiiANN.     I'oDoecling  eUctrod«a  of  Kalvairie  feaUaiiM  «iUl 

llinr  Ir.vN, 

15.156  DnoiUTMsiu.   Automatic  elotHrie  baiaaoa. 

15,843  dWMWl  aadDnHxi.  <  >rariMid  dtotri^ndlw^fa  and  ImannQab 

16,419  KmmtBB.  Vtatophone  ie|>ca(er*. 

17<SA6  BoDLT  (Eaateru  Fire  PntCcciltix  f  >  \  .tl.tnn  <{ier  .tiiii;  lunnhaniam*. 
17|fiSB  Slums  HRoraxia  &  Ci,  >i>im<'iM  .^l  lUUk'-  \M  )  .Vutiunatically 

iiidiualing  aiid  rrgia  ering  eleclricaity  tbo  coora*  of  «*T«nl  pbjrabtl 

proceaeee- 

17,532  iluiMiw  and  lUr.    Electric  ftltera. 

ISMt  HnK  Antaaatie  tdegrepliis  trammiUan. 

M,40S  nnramn.  Btactmlyiie  proecM  and  anpataloa  itwwfer. 

1S.628  Strhs  aixl  QaRRRK.    Holder  for  incandeacent  lainpe- 

18,910  I'BMitnrrox.    Klectrir  heater*.    ( Hate  applied  for.  Jan.  4,  1904.) 

18,987  Tbom*"     >;«    r  vnprn!  clwtric  device*,     il'ofe  iipi>li«d  for, 

Sept  -l,  I'tOS  ) 

19,234  WuBBKH.    U.u>  jutuU  and  ele«.'Uiaal  rati  IhiUiI.    ( I UCe  applied  for, 

Sept.  16,  ig03j. 
19,266  /ixi.KKBun.    Galvanic  Oell. 
19,311  HAV.fict.    Itoariiig* for  motor*,  dytiamoa,  A«. 
19,422  ll  .iii  AS  .Allgemeirie  nelenchtauga  and  HahisdlNtrto  AM)  QMw). 

ltef(ul*t*»g  mechaoiem  fjr  ore  lamp*. 
19^907  Stvabt.    Apporicuf  foi  regulaUiig  roltiga  af  vlictrioil  dMWto. 

:  Date  applieil  for.  Sept.  26,  1903.  :i 
SOlltt  Smith.    L'tiliaing  Hert/iau  ware*. 

9M08  Ji  Ruaia.   Electrode*  fur  accuuiulatOM  nitli  iani1iMaclaB'.ia(yt« 

(Dif.-  «ii|,Ur-,!  f„r  1,1  7^  190,'?.  . 
21319  T^ii  i  nnri.    .Kutinnxii' t<<>|ili' r.ir  exclttMgHL 
22,003  PavotraiiiKr,   t  \>ndail*  for  cable*. 
22,886  lUiMla.  AjJi— ei»ii|  ||,(|||||||||  in  iiim  timnM  Imjlj 
22,366  tiRntraa  mmnkwciKt  R.  Stotk  ft  Cn,  0.m.lk.H.  I^tofbom 

i'jntitltstioDa.    (Tiale  applied  for,  Aug.  25.  1904. 1 
22,363  )K  ivaitni  iHyder'.    I teneratioK  intermittent  rl*clrie oUirMlti 
22.652  and  22.f/s  Mf  FiATOBa  and  Cunntaa.  Oirrait-brtakan. 
22.961  lUKiii.   <;  vi    r  eapov  daoteie  anwatw.  {Oata  apidM  ror. 

.Nov  t^  1&03.) 

23,000  BnunamaBd  VmnL  IntwrawwaiwHan  telephone  antoow. 
tt.0G0Ottt.  Klaetriondlwm. 

83.096  HuwoRTB  1  Hatkell  :.   Tharmo-electric  ganemt  rt. 
23.279  Arm.  Ileiiiitancri!,. 

83.377  D»)T»<H.    HrrulA'iiijf  dj-numi' •>-trii-  generator*. 
23.380  8o<'.  KlktkiiMit.illi  Eai.i  K  KiuMAr'-K.    I'roo***  for  (melting 
nickel  ore*  lu  tui  tlectrio  lumace,  aud  crucible  thvrtfur.  CI^*ale 
•ppliad  fur.  Oct.  30,  UNM.) 
Moor*.  inaulaUon  uf  eeOi  of  aiamleal  afaao'm  (Data  a|iptM 

for  Knv.  21  190S 
23  601  IliiTiiMi  ucj,:l  H.t.v  ii.    Iiicariit»c<-at  ilfllpb 
23,682  MoLUiAHn.   (iaimnic  ^aitcriar 
Zijm  AaoM  (I'uwumier).    Klectrio  baoiUin  nr  awilalMi. 
23,766  RABinca.   Teleplione  ayatema. 

ZSJU/J  <  'alaiuk.   Trolley  reaiorer*.    Da'e  applied  fat,  Vvr.  6,  UOL) 
Sl3,8a0  CaasoK.  Klectrica'l  choke  cuila.  (Date  applied  for,  Moroh  UK  Iwdk) 
83,888  FaiK.tTf.i>  TarmiirallarelanrioalappRnrtaa. 
flSiSM  1)  .M  AM  SAapTOWwFiwiiiBiiiOOi  Alt«raaUi*g-«iiir«»t todattfon 

 motorm. 

SSkBS  Pa'voau  IMhv  vira  aappote. 

33v978  anvan  Baomaa  k  VX  (Stoniaiii  *  Halaka  A.O.).  Bleetrioal 
indieaiing  or  mraturiiig  ina  ramentn  having  »|>ring«  lo  convey  the 
current  to  n  movable  ayetem. 

24.102  Ph.  jtvTx  rivs-.iMo  Mr.i  Co  ,  0«i.wHt,«'iwi  »rid  Hitil>r»  K.  Mount- 

in^M         fHr,i,i\nit-Vi«  fnr  c,  ;i;  tl  Ul'Ii  k  P. 

24,142  Jviivitair.    Interrup'.er*  oraptrk-gap  apparaUu  for  high  frequtaoj 

91168  Omma.  AnIemaUe  flraalaRiya. 

24.343  HainixAira.   Electric  *ign*. 

24.363  Brardt.   Rlectrio  amtrgency  Itmpm 

24,051  Cooaaand  Coou  Madisal  elaatrie  and  ai^pHtk  appUaoca. 


Uiyuizeo  by  Google 


m  luv.  i:i.i:('TRT('iAN,  January  27,  loos. 


Mfia  Soc.  iMSOimnnui  ta  TfUOumm,  UaHiabeUira  of  daetrie  •  on- 

.         <!uct.ir4.    (Date  «ppU*d  f.ir.  March  11, 1904., > 
••i394  UoBvucHK.    Coometiog  alecUjc  (nrcuUiaipcciallj  smilickble  f'lr 

the  lAiiipit  of  mol'n- curr.     Date  applied         l^i,  IwJ  ' 
24  660  Khaskpi..    Kloetric  testioK  clip.    (Dale  ifiUf  .1  f    ,  Df.   2  190?. 
24,672  ItuDlosMid  ItoiiTox,    Klffiiie  jxuIUr*  fi>r  ioMrnal  coiiil>uati->n 

f  II ^oei,    '  Date  applied,  Aug.  16,  UM.) 
21.W  ")  U  atmmanh.    Klcctrk'il  vslvit  e<>nU«ntn)r  nytlMM 
2-1  7I.i  I      .'iir!  funniN-     Fl>-i'tii<-  >'l..t<-  Kmp» 
'?A.i'?:'  \\')UTT\:K^     l".lri''ri.  rrntiio.ir  •  ami  lir<- L- ;  II  ili. 
24.770  Imbav  I'Ayo*  .    Kiectric  aiKnalliDg  deuces. 

MiHS  AaOS.  Kouirr ',  Klectric  ignitioii  lor  inVrnal  cu(ubu»liun  fiigiiif*. 
SS406  FaumD.  lUgulaUng  tbecunvnt  rbM>ughaaeI(clriL-)i);htiii|;eirauit. 
25,114  l)E  \.\  Cituu  and  Joel.  Accumnlaiont. 

25.128  Mahua,  Kireprix>f,  acid  proof  am)  d«ctrirnt<v  iiMulaUoglMtciial. 
%  190  TBOMnoK.  (Sumni  ^4  Electric  inkian  spiNraUM. 

tHbHS  PKHKr.  EuloMdalMtrantRHt  (I>itaap|iU«lf4r.MiMh  18.19M). 


COMPANIES  MEETINGS  AND  REPORTS. 

Eaetern  Telegraph  Co.  (Ltd.) 

Tbe  Mxljr-liUli  hklt.jcarlj  general  meeting  was  h«ld  on  Wednejda; 
Uldw  tlw  mMvaey  of  ttr  Mni  Wovic  BumXt  K.O.B. 
tlw  SECRETABY  f)lr.  A.  R.  Hamlie)  mmI  «he  notlee  «im««n]ag 

meeting,  an<l  sDm?  foraiii!  busineM  baviii«  bisen  dixposed  of, 

The  CHAIMM  AN  sniii :  ( ientletnen.  boforo  moving  the  adoption  of  the 
report  and  aoecMnbi  I  witi,  ax  u«aal,  offfT  a  ftw  rrrrtir) Ttii.-  ?, i-piimt  - 
bctoie  the  meeting  to  daT  ihow  thr  re-i.;:  cf  i/ic  h  df  fiar  - wijr»iri|,'  to 
&«pt.  30  Uit,  a  reault  which  I  think 

l|f  nuitlta  to  d«;  vHIl  be  somewhat  Wet,  M  nolhiag  o(  <ipecial  interest 
haa  tmupired  incidental  to  the  boiiMW  llnee  I  bad  the  ptesiiure  of 
meeting  yoa  in  .7nly  last.  The  •ccoiints  are  prf•'^nll  li  in  such  a  detailed 
form  tiial  thhj  iiniire  few  «um>lemvntal  rrnmrl.  :  \.i  n  variiuit  on  tbr 
oM  DTOk'etb  "  Good  Win*  tMMx  no  liuoh  "  1  mnv  sa;  that  "  Oood  results 
iwialn  M  wphtitartoB,"  mon  •spucialljr  at,  in  llw  pwiat  iiMtaua,  tfa^ 
•fMik  Id  a  larg*  *at«iit  tor  themaelTw. 

Tlw  proM  revenue  for  the  half-year  under  review  amounted  to  £oH9,,tNii, 
against  t'54}o,70:i  for  the  correspondin);  half-fe&r  U,  Sept.  !iO,  ll>03,  or  an 
increapn  of  nhont  t'?t,0'>:'.  A'nii;: a.i  l:t?inei-.e-i  the  tmfflr,  nftuMy  Hm! 
witH  India,  shciw  a  tialitfacli.ii  v  jiii  r«in-M'.  Tin*  .^nuUi  \f:.(iiri  tinnic 
however,  shows  a  C(>n«tderable  decrease  compiucd  with  the  correspooding 
Jiall  fmr  af  MM,  and  in  aoMaantnea  al  (Im  camtion  of  tlia  SomaliJand 
dIalnrbanoM  tha  tnffie  Amb  haa  alao  dwraaaed.  In  comparing  the 
roeeiiagc  receipts  of  the  two  hali-jears  it  must  be  borne  io  mind  that 
eonsiiierable  reductioua  in  the  rates  came  into  force  on  Juij  1 ,  1<M):<,  the 
r«>i1ncV;or.H  sfTcelir.p  thr-  rswticf  fnr  the  vho^f  r<f  thif<  half  jpftr.  while  lh^ 
Corre.^puijiiin/  peri':Kl  wii;,  .:>riljr  jiurl:»ll^  in!lMrric<'':l  I  v  tlir^nMiilrnitiiMr-  in 
ttiu  Uiiiild.  The  dividend!  rvceivcd  on  our  holdings  in  other  telegraph 
Gompwiirx  wua  mliar  man  this  lwU-7aar,  ao  fluit  anr  ^tm  lunMiui 
•hown,  at  I  faava  atnady  aaiil,  a  giatiljnng  inofiaae  ot  aoma  2S4,mO. 

The  total  expenses  for  the  half-year,  exclusive  of  income  tax  payable 
io  England,  show  a  small  increase  ot^about  £1.000  when  oonipared  with  the 
eorresponding  period  of  IVO.t.  The  e'xticDMa  in  London  are  practically  the 
same  as  in  the  correnponding  half-year.  At  the  ttalionw  the  net  increase 
is  about  £8,200,  the  bulk  of  which  is  under  the  heading  of  "  Salanes  and 
Wages,"  and  is  due  to  the  a»ual  annual  piomotlona  anil  an  increase  of  .V> 
in  the  ntunber  of  the  staff  at  our  stations  in  England  and  abroad.  As 
atat<>d  nn  f-rin'  r  rjci_-u;ion3  the  poUoy  adop'teil  vuur  I>irectors  of  rediia- 
ing  mlr  i  whcrrvor  the  ci rcumstonce.'i  w:it I  ant  niicli  ..n  alteration  in  tjn- 
Hxitt  nniat  naturally  hare  the  effect  of  iBcrea»ing  the  working  charges,  be 
Oaflaai  inartar  to  deal  elSciently  with  the  greater  volume  of  tratlic  which 
UMtally  IblliMM  a  reduction  in  tha  rates,  the  Htuff  must  be  somewhat 
increased.  It  shoald  IMt  ba  braotlMl  that,  whrreas  on  a  reduction  of 
tariff  it  is  nect^safy  to  inofcaas  tba  itefl  at  onve,  it  may  take  a  long  time 
to  (IrTcIrp  the  same  amoont  of  revenue  as  ilmt  which  exiitted  prior  to 
till  rf-ci-,;riinn  in  the  rule--.  I.Uiiiiig  iho  l.i-.i  tlin-i-  v'-ar?  there  has  been  a 
very  considerable  increase  io  tl)«  number  of  wor<)s  carried,  th«  ntunlMur 
nf  "iia/inf  «oi4a"  alna  jMlt  nitk  Awi^  19M  Mac  '"'i' 
nllUoM  in  eioaai  a(  tiMMa  of  IMI,  bat,  tnrbig  to  llie  raloeliona  In  Am 
rates.  Ih?  receipt*  from  messages  arc  actually  IcM  than  they  were  in  1001. 
Tliv  Illy  ;;bvr  important  increase  is  under  the  heading  of  "  Mainten- 
ant:r  n(  I iramBOtj" "  snif  i-i  due  tn  the  rul-.-plion  df  inii'Tcvinl  mi?tbi'"l- 
a:-ii  iipiwrntui  to  iniiaus s  iiil' .-.j^eii  utiJ  ^ite.irttcj  of  the  service.  It  m 
our  constant  endeavour  to  ehininaie  errum  l)y  tuijsiituting  electnoai  and 
Bicchanicai  devioea  for  tba  Old  form  ol  manipuUtion  in  Mnding  and 
receiving  message*.  It  «ai  at  «n«  line  hoped  that  these  new  torlhods 
woiil'.i  .:  l:t--l.  tln'  inrrrttnp  in  !he  nnmbrr  nf  tnr  ^r^l*.  bnt  far  it  h»?  not 
bivTi  I  hf   rv  r  imrrpa-ini;  nuriibtr         m-:'!ifiij.'f  i   t  /  1  li.iiniic-ii 

0<!»^><t<il«tes  the  adoption  of  improved  methods  ot  working  and  a  largei 
percentage  of  trninod  electricians  and  mechanicians  than  lornwrly  to  keep 
the  apparatus  in  a  high  .itate  of  enieicocy.    For  Uie  n-ovonK  which  I  have 

g'ftu  «a  moat  ba  spared  a>^  our  nystcm  is  rxirndml  and  a.>i  tariflti  are 
wand  for  foititer  ilier>;a»«  of  stall  from  tim<'  tn  time.  Kxpcn>e8  undvr 
Ahstiact,  "(V  ■iHoH- fi  cii-i:  -.1  nh.uit  tl.tMKI,  \V«- hiivti  hs-!  to  i-«rrv 
out  t-\t..  iiMvi'  N  ]--fiiri  in  I  ijuiii-rtioi,  with  our  own  c«l'-i  m:".  II-''  >iui  vliij.H 
have  bi-ea  employed  to  elTect  considerable  rapaira  (or  other  eompaniiis  the 

'iSa^Sher'ltHnT^af'ordinai?  Mtpensm  In  lha  nrcnne  aaeeant  do  sot 

show  mucli  variation,  tliv  only  notHble  dilTercnce  beiiiK  that  of  £<fO  l  under 
the  heading  of  SuiT  I'^imion  Fund.  This  apparent  ioerrosi-d  ex^Mndi- 
tore  i*  dtM  to  a  alight  altamtloa  in  Ilia  mellioa  of  cliaifiiig  tha  amoimlB 
paid  to  otbcr  aomfanias  in  rM|itet  ot  aanltttmiiMia  fo.ika  (nnd  bgrtke 


staff  at  tba  joinlitAtloiia.  lii  Ibe  faalf-yaar  to  Sapt  M,  IMS.  tfaaas  waia 

included  in  the  item  "  Contribution  to  other  Companies  "  under  Abstract 
"  R,  '  whereat  this  half-year  they  have  been  charged  in  the  revenue 
Mcnnnt  dir»i  t,  Thf;  inr^'ft  incre-oite  In  the  charge  for  inomnetax  is  owing 
til  111.  at:tli:  ritioB  h»vin/  r.;c'.>n*id«rod  the  quention  of  the  allowance  to  be 
rnaJe  fui  iScpiecjiiUoQ  in  r<Mpeet  of  cables  and  other  plant.  A  very  large, 
and  as  we  think  an  improper,  reduction  ha«  l>ecn  ma<U>  in  the  allowance, 
but  the  commi.isioners  have  agreed  to  state  a  citso  in  order  to  get  the  ruling 
of  a  f'.ott  tf  Td.tii-i'  til  what  id  .i  t.iir  niilownncc  'ir  ili.fircc'a^inn : 
iii!-a--!«  luU-  -.ip  It.iwi.  iif  cdursi-,  h:i.:l  to  yny  the-  iiicif-n-ei  ch.in'C  lor  im  ino 
tax  iH'ndmg  the  decision.  A«  the  Other  items  of  Kipentiiture  for  tlte 
two  half-years  show  such  unimportant  variations,  I  think,  perltapi.  it 
is  unnecessary  (or  me  to  trouble  jou  further  with  regard  to  our  expanma. 
The  net  result  of  the  half-year's  waddng  ia,  that  wr  are  able  lo  traniler 
the  Batisfoctory  amounts  of  jt;i3S,nOO  to  our  general  reserve  fund  and 
£1*2,000  to  tin  n;iijr  li  niu.i  ••  -hips  reserve  fond  and  to  carry  a  balance 
forward  «!.(.;li:ly  in  i-M'cK  -  o(  i),,  iiirm^i'.ju  iijir  iiilf-yeir  of  l'J03. 

There  ■»  ooa  item  in  the  aocouniK  which  may  require  some  littla 
explanation,  and  that  la*  ahai|a  at  A1,6M  Igldnat  tha  flwaml  wwrw 
fund  in  respect  of  ■'  pramimn  on  canedud  daMatwa  atodi.''  Aa  700  an 
doubtless  aware,  the  Company  has,  for  riome  years,  lield  among  il.s  reserve 
fund  investments,  a  small  amotint  of  onr  4  per  cent,  mortgage  debenture 
9to;k,  and  allhoI!^*h  il  h-.  I  ti(>li("ve.  (OTnmon  practice  for  companies  to 
iiivi-sl  surplus  iiim  .1  -  in  tli'  ir  inv>i  lit-lK-iitart  -;tock.  it  appears  from  a 
recent  dteisioo  of  Mr.  Justice  liuckley,  tliat  the  eflect  of  such  invutment 
ia  to  aanori  tha  atook.  Wa  luva^  tUMton,  atininated  tikis  from  tha 
InTCalmanta,  and  the  flgoro  appearing  in  tk*  genenU  reserve  fund  is  the 
difference  between  tiie  amount  paid  for  the  fiork  anH  'Mr  nmiin  v!  i»1 10. 
We  have  charged  ngainAt  general  retsn  c  d  n  i  ilin  iim  m  ii-s|.tit  :>f 
new  cable*  and  l-ir(v<"  rn'fthi  n  further  ilOO.Ouo  10  liie  Eastern  A  South 
A(rir;in  rl■l(.^:T;^ph  Co.  on  urooiint  of  the  loan  made  to  us  Id  connMtion 
w«lli  l,b«  caikij  {siiiiiriK'  the  new  routt!  u>  South  Africa  and  Aut'iralia. 
This  is  a  continuation  of  operations  which  have  been  folly  eiplaintd  at 
previous  meetings.  ^  ou  will  notice  that  we  ha%c  maile  some  chungen  in 
Ui<^ .  HI -.titution  of  our  I.  [iiii  int>  iloi ;  .lutin^-  tV.r»  liall-yenr.  \Ve»»rcin 
nr-  1I  ci(  It  steamer  of  liuni  r  .  m  r  vju;'  c-iiiaoit;.  »nd  have  l>een  abis  to 
ac>|uiro  the  ss.  "  ilritnniiiA,  Hii<  n-.^i  has  alreadjr  doiHt  nam*  vetj 
useful  work  We  have  disposed  of  the  as.  Minor"  to  tha^W«4«ni 
Telegrapli  Co  ,  this  vessel  b«ing  specially  adaitod  to  tfiab  mtOimnaBta. 
The  dirrerence  between  the  cent  and  tha  aBMOnt  Idlimd  Iwtiia  mlo  Ol 
ss.  Mirror  '  liaa  been  charged  afltinat  the  maintoflaaca  ampB  land,  in 
ttMorJiint-o  w"!h  our  uaual  prsoriM 

1  think  thesf  remarks  dciii  witli  iili  :ii-ittor;  crritai-itii  in  li  i-  rt  [loil 
and  accounts,  which  1  think  require  to  be  noted,  but  before  sitting  down 
I  should  Uke  io  refer  to  the  ntimMat.  on  •  noU-nnad  nmaiion, 
ot  Mr.  R.  A.  C.  Saiuden,  who  haa  baen  tha  aleetridan-iB-Aiaf  of 
the  Eastern  and  Aiaoeiated  Companies  since  their  formation.  Mr. 
Saunders'  association  with  submaiioe  telegraphy  dat^is  back  for  .>0  years, 
he  havinfT  '-fen  aetively  cfnplnjfri  in  iuyiiv  c^rlii'st  suocesafol 
Atlantic  caulc  Tlif  r<-i;rr!t  iiich  tlu-  K  ■iinl  and  lu.;  lOll-  iiKutM  (eel  at 
his  retirement  from  active  service  is  tsropored  by  ihu  (act  that  be  has  con- 
HMida M ov  iQjnint.  tonoaegt Ihanoaitianol  aonsultmg  electriclaa ;  hia 
wido  kne«1ad|ia  and  axperienea  «t  Saelileal  matters  may  thus  t.e  avail. 

able  as  ncci-»»ity  arises.  A  complimentanr  rlinT»rr  '.  •  M.  Si  rn  lcr*  wa» 
Kiven  on  the  l«tli  inst.,  tlie  eliair  h.-iiu-  tnl-.-  1  ~^ir  .lolo:  D.  11  i  1;  I'ender, 
when  several  of  the  Directors  of  the  Cjmpamesand  1  had  the  pleasure  of 
being  present.  The  opportunity  was  token  to  make  a  preaentatioo  of 
plate  to  the  guest  of  the  evening,  which  hod  been  subEcribcd  for  by  hij 
colleagues  and  old  frienils.  Mr.  Saunders  is  .lucceeded  as  electrician  in- 
chief  by  Mr.  Walter  Judd.  who  haa  been  connected  for  many  years  with 
Ihf  .V<-40riiili -1  r:)iijpn!iiis,  and  has  ha  l  nm.  b  csnerience  of  hi*  new 
iliiti<-B,  113  bti  b(-..l  till'  I'osition  o(  chief  ni-^btiini  luiir.  SaundeniorflDmo 
time.    I  now  move  the  adoption  of  the  report  and  accounts. 

The  VICE  CHAIItllANAt(I>MAN.A(iINaDIBBOtOB(BlrXDanian. 
Pender,  K.C.M.G. :,  ^MOnded  th^  motion. 

Mr.  C.  I.  IHOltNTON  said  that,  although  the  leserve  funds  invest- 
ments, amounting  to  over  £1.139,000,  were  taken  ul  co.it  price,  that  did 
not  rpprpsfnt  th<(ir  pr««n«  valnf.  For  inftOTW.  he  tori<(  About  10 of  th» 
inv.-artHT.i-.,  iinniiintiTii-:  l,M.-i  ii.i  i  to  £;|i -,'.'>.)<).  on  wlili-li  ln>  found  that 
there  was  a  depreciation  of  about  ioii  nuu,  16  per  cent  Ol  oourae  he 
knew  the  inaona  fmit  tinoi  invi-:  tn  1  nir  was  pei(ccti7ttlll,l«lt  nc  it 
their  price  ataod  at  aAattha  C6m^>unj  ttiginally  paid  for  them,  bot  ba 
thought  it  was  somewhat  misleodin/  to  show  an  amount  of  £1,130.100 
in  this  wkT, 

Thf  CFIAIHMAS.  in  reply,  said  that  it  wa?  perfectly  true-as  slatMl, 
111  (at;  m  the  balanco-nhMt— that  Itii-  iuvtitmenta  in  respect  o(  the 
reserve  funds  wore  taken  at  cost  price,  and  liucliiatione  occurfsd  tn  them. 
Uepieoiatiaa  had  affected  every  inveatmeni.  but  the  dapncialioD  in  lha 
investments  in  qneatioa  was  considerably  less  than  it  wM  ais  montu 
urn.  finfl  he  believed  that  the  tots!  defiTtciation  in  thorn  «inst  amounted 
1  :  lit.  15  per  cent.,  which  ilii  be  iiln.ii  il  ,'..  iiiMj  <»n  the 
oilier  hand,  they  sold  some  of  their  iiivesuncou  m  former  tim«*, 
and  rt-aliM'd  a  prolil  on  them  of  t:«V>,O0li.  which  had  been  credited  to  Iba 
re*i-rve  fund.  It  would  b«  very  dillicult  indited  to  value  them  from  ||M« 
to  time,  and  n  raialeadiott  mode  of  volualion  might  be  adopt^l,  which 
would  bs  most  (mdesirabW.  They  did  nut  »liow  any  altgrntlon  in  the 
vftltiw  nf  ihe  investments  when  they  appreciated  or  when  theyili-precialed; 
una  i  .  i(!ally  did  not  know  of  any  better  way  ot  showing  the  valui-ot  their 
investments  except  iit  lost  pric*.  With  regard  to  Mr.  Thornton'*  further 
question  a-1  to  the  allowance  for  ships'  deprpcistioii.  this  defifeciation  waa 
dealt  with  in  the  item  o(  "  maiiiti'iianci!  -Jiips  fund,"  £238,968. 

Mr.  JUHN  MEWION  laid  he  thought  that  the  question  ol  the  provision 
made  by  lha  ffltllnlnHy  tor  the  reserve  funds  was  abundantly  Batistic<L 
Tha  mnnoa,  moNow,  amonnted  to  £l,S00,0tW,  and  eunlr  the  abate. 
boUm  eonid  vlav  with  eoniflaoa«0]rtain|MMiiy  ■Mfomenii  op  oad  dnm 
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in  th*  invefliment-  .  Iff  ftl'.  sure  that  the  _-h«rchtililf  wnuht  t«  uninimaua 
ll)  aupFortini;  lln'  l)itt.'t'.5in'  iy.>lic_v  of  corjtiauin,'  tn  aild  ta  ihr  rr^iTvi' 
(uniU  and  o(  iuxeatiuf;  in  ffiit  eU|i«ii  hecurittM.  with  th*  (ubsUD(i«l 
chftnkct«r  of  which  Ihe;  might  r«at  usured,  although  til*  inWitmeoU 
mifiht  go  Dp  or  down  in  any  glTco  jw.  la  rtcard  to  fbB  qoMlioa  ol 
depraciation,  thora  waa  no  |IMMM  In  tht  «M*  tt  wa  Oem^uafBaiia  the 
cau  of  a  bank,  for  whercns  » iMnlHr  b«  OsM  opoB  at  an;  MiM  to 
realis'j  ?>jciirit  i  i.  ih-j  CoLnpnnir  w^ro  not. 

Tile  rHAll.M.VN  s.-iij  li.m  be  ..as  vtTv  \o  hi  .ir  w)i»i  luil  tMir.:  ii.-m 
Mr.  NewtoD.  whoM  remaikc  wei«  very  satisfactory  to  the  Dlrccton  K» 
cotiuug  txoni  tilt  lwdy«l  the  halt.  U  Miul  ba  obvtew  to  HVOttt  lb*t 
an;  aii«iiipi  to  ralaa  Um  Coiu|iajiy's  infcstmante  oo  acoowit  of  ntarve 
funds  amoiiniinj;  to  £1,1  IO,OUC^  an  if  they  were  Roinp  on  to  the  Stock 
ExchikOrfe  to  try  atwl  wU  Ibtm,  wuuld  bt^  quite  illusory.  The  inarkft 
whw  of  sH.-b  •ti>ir>mtif9.  a  nilr,  wa«  no  eriterion  of  what  niiRht  hv 
u:il.ii;n  I  fu:  t.ii'iv.  ■  m  Um;  iV.llo.vinn  (l.%y.  The  only  c«>ur»«  <t.r  liir  Com 
uuiy  lu  take  was  to  fin  that  they  invested  in  solid  Hccuritlea.  wtiieb  were 
avallaljle  Inoni  tiaa  to  lina  lOr  the  puTpoMW  of  tha  OoBtpaajr,  ailliar  in 
laying  atw  aallaa  or  !■  natoring  cablea  which  b«Mma  «ora  oat.  Tb^ 
certainly  need  not  deal  aAth  ttak  aa  m  bankai,  who  mialit  1m  4alM  apoo 
at  any  niouicnt  to  naliM.  B«  UieB  fvH  ttia  naohtiaa,  wbieli  was 
rsTTi'  ii  unanimously 

I  he  leciring  Pirector*  (tli*'  liight  Hon,  I<«rd  MIcrton  and  Sir  Henry 
Charles  Fibcher,  C.M.U.)  wen  then  le  clcv;t«4,  aa  were  th«  auditon 
<Meaan.  IMaitle,Oafar.  Oritttlu  A  Co.  mi  Mmri.  WalMi,  Jaoaa  A  Co.). 
MiAftaoviiUI  TOta  at  ihanka  totha  ffcainatn,  Dinqlaitaad  atoff  ttntl- 


Direct  United  States  Cable  Co.  (Ltd.) 

The  liliy  lUth  ordinary  i;enaral  nx^rilnn  wa  h'lJ  i  ti  Tuenday,  under 
th<'  j>rt>;id«ncv  ol  Mr.  K  M.  i  M'i  iihiiv  s  k  ^ 

I'fic  OKNh!U.\l.  MANAUKIt  and  SKCISETAIIV  (Mr.  T.  Kinnin  read 
the  n»ticc  caDinR  Uie  iiiln  (iiv-  and  the  audilom'  report. 

The  I'I1AII(M.\S'  then  baiil  :  (icntlcmcn.  it  now  bccoaicb  uij'  duly  to 
moTC  that  the  rc)ioit  and  ai  sounta  and  iIk'  |icn -mm  seliaiiM  Iw  adopted 
The  revenue  fur  the  t^ix  nionthii  to  l>e«.  :jl  laiil.  after  dcductiag  outpay 
nirnln,  amounlcd  to  i  >1  :tnrl  tl  i  w(!rlin^*«i!d«<Ui»re«p»n»f-  inrl  ufinK 
Income  tax,  but  exclusn  r  nI  .  i'  t  df .  ■i  ^'  tif]>»ir-.,  Kli.-:irl'i  ..l  i J,  If.iMu- 
a  balaoeaol  ii'i>i,mi  aa  net  profit,  making,  with  £J,ltiN  brought  (urwaril 
lMttlh*tie*i0aakall^]«air,hMalal£Bl,linL  lUthaabaMMaraiMilated 
aa  Mkma Intarim  A*Uan<  of  Ba.  ^  dutt*  to  Sept  W,  iS.lWk.  l<k. 
ihlerim  dividend  of  3b.  per  share  to  t>ea.  31,  the  same  amount,  sat  aside 
to  reserre  fund  account,  £10.000,  and  carried  forward  to  current  halt- 
year,  £2,*I7«.  mikirip  the  t«t«],  a»  above,  £:il,(li*ll.  The  revenue,  a« 
compared  vMili  limt  m  tli.-  i-nrn  n  lirig  period  of  IWH— which,  you  will 
renumber,  wai  not  a«  satixlactury  a»  wv  could  have  wi«h(d,  in  common 
with  lha  nfaaaaa  at  other  ttlegnphia  anlaiytiaM  aad  boilnan  geDsr- 
ally— ahowi  an  faienaM  of  £8.315,  wMSf  nBolllDg  from  a  nuriced 
improvement  in  the  business  during  the  last  few  months  of  the  year. 
The  '  TMiig  expenses  in  London  remain  practically  the  same  au  in 
the  oorreapondin^'  period,  but  at  Ihe  fctationii  it  it  somewhat  higher, 
owing  to  iin  iiicreasp  in  the  wo^'eii  and  to  the  oobI  ot  repairs  and 
rt^newiklt,  aop«idt-rab1«  rennviituinji  huving  had  to  be  >iarri«d  out  at 
iS.i  .  .ilili^  -.i.\t:.i:-:  ill  Iri'limii  iir.fl  at  lire  llearb.  in  the  Tniled  Htaie«. 
ill  ihc  iit:i:r.  ^•n>  Un-  i'\p.  Militiirt'  i»  X'i'j'i  greater,  while  the  revenue  has 
iniTCiv-'-i1.  A-  1  liav.j  *li.  .s  ly  -laled,  by  about  £U,Of»0,  T!--  rt5(r>i'  fund 
1m-  b.'on  i;lisr..'"i.l  f",i( m u  ir  u>ual  practice —  "I'.h  thp  M  -r  i,t  lablL' 
repairs,  and,  as  vou  are  alito  aware,  it  )i>  credited  with  the  interest  which 
anaaa  tram  tba  inveetmenta.  Tha  raMnra  account  hai  baan  eJuuged  with 
£8,4T7  for  the  eo«t  ot  sable  repairs  io  the  half  year.and  llhaabeen  credited 
with  £7.4H»from  intetaiton  tMName  inventmentnand  £10,000,  as  1  have 
already  told  voa,  from  tha  ravanna  account,  increasing  tbe  balance  of  the 
aojoont  to  £472 ,9i'i  I .  You  are  al«o  nware  t  ti  »t  in  the  acconati  the  inT#«ti!M>iit  s 
stAii'  l  a;  cobt  pnce,  and  it  ni.i;.  be  oh^  r  in^'  to  you  to  know  thKl  nlDi'  in^'h  - 
as  in  the  cane  ol  a  threat  manr  other  tlimgs— the  actail  market  pricr-  i>I 
our  securities  ^om>  Inn.-  efo  ahMfed  •  4iaiiBQN««i  a*  thapCNant  tliue 
Ihey  -land  approiiniAiriv  at  their  eotlpriea,  the  illlkiMweMaK  inrig- 
niticant.  1  ha^«  -^o  far  iJ^alt  ttilh  tli<t  g.  inral  lio<ini».>  of  the  f'oinii mv, 
which  du<^»  nut  rv>|uiM!  any  further  remark  from  mc;  but  yon  arr  J  s  i 
aeki-d  to  day  to  give  your  a--<i-nt  nMhc  •  ^tnWi^hmrfsl  of  a  pension  fiimi 
Wo  have  not  0Tiginatl^l  thiii.  bu;  w,  tlu-i  Uiat  t  ha>^  h«en  adopted  by  tiie 
Anglo  i-'o.,  practiealiy  on  the  sanw  ita^iii,  aud  by  the  Uovernment  dti«iit 
anenta ;  and  you  must  know  that  the  stall  we  have  employed  in  thi» 
hosine.iH  is  of  a  very  particular  kind,  and  it  i*  mcHi  important  that 
we  ::l.iiu!J  ruil  ].■■■*   tfii  ..  f  ariv  iiif^mlMT  of  'fi:r  --[jiiT,  if  }>:■.- 

t'iijf.       Ill    m-rU  r    t  '    III. Ml:'    llil:l.    V»t'    l:itl;l    rl-lUI-nl   lUf-    I  t'lal:  NIL:.  ImViiiI'II 

uunwivcD  ami  tnc  »tikii.  t^iititti'do  we  liave  adopted,  to  a  cnrtaiu 
Client,  the  policy  of  cndowiuont  assurance.  We  do  not  intend  to  do 
away  with  that  as  far  as  it  has  gone,  but  we  do  not  intend  to  increase 
that  focm  of  ai^Huiance.  but  for  the  fatoro  to  eubetitnte  a  system 
of  l^siona,  of  which  I  will  give  you  a  tew  details,  in  order  that 
you  may  have  an  idta  of  wh»t  is  projv  ,-,o.l.  Tlie  jn  iiiioti  .»;'3  1>.  payaMc 
111  '  li>:  age  of  60  afiei  a  minimum  j><'rui.l  u(  I  it  m  iuh  m>  r\  u  <■  am)  it  'mII  I.k' 
ei|UBi  to  one  sixtieth  for  each  year  ut  servtc«  ou  lli<i  average  salary  o!  tbe 
lut  three  yean,  bal  MO  ywMa  la  to  awecd  Iwo-thirda  M  awh  average 
aatary.  no  penxion  H  to  exee«d  £400  a  year,  and  no  penaioil  It  to  be  paid 
eirept  out  ij(  ill.'  iirii::tN  of  thr  i-nmpony.  Should  an  omployi'  be  obliged,  for 
tiLi  gKirii(in.iI  i.iuli  to  1>  uvc  ifi<:  company's  service,  he  will  be  entitled  to  a 
gratuity  ol  one  monllt  g  saiary  for  each  year  ivf  corapleS-r  il  scrrict!  on  the 
basic  of  the  salary  he  was  In  receipt  of  at  the  tira-j  -f  sii-h  retiremtrr  Of 
cottne,  if  be  were  dismisacd  for  dishonesty  or  mi»i^an<tuci.  he  would  forfeit 
all  rl«ht  to  any  (laitiiity  cr  peqiuro.  PmMoB  ii  aada  far  Iba  aaaa  at 
aaaplajitfa  who  aia  aonnyaucd  to  ictiit  Mbia  60  la  CMMaqwaw  el 


physical  brtmlidnwi.  but  nf)  fwnftion  would  aocrue  oo  voluntary  retire* 
me'nt  of  an  tinploy.  withciut  ihi:  i«n«-i>l  uf  thu  Dimctots  before  he  had 
completed  40  Tears  of  servlee.  Ko  eontdbutlon  will  b«  rtuoired  (rom 
the  amplojA  hoaaeU.  The  Company  will  Iwli  iha  WiWffnl  the  tuni, 
and  allow  Intereal  at  4  par  oaat.  Row.  Ob  will  Nqnbt  aa  annoity  ot 
£3,-M)U,  but  ai!  yor.  h.iva  already  authorised  the  expenditure  of  £1,000 
under  Ihe  eoii>i»>!unt  ~<)beme,  it  will  be  only  neoeesary  to  inormse  this 
amiiunt  V,y  £l,.'iilo_  TIk'  niAtldf  5i&=  !>een  fntly  disctiseiffl  clfpwhf-te, 
ami  I  .-tiLiii^'ly  r.-i  iinimi'iiil  l)ir  ai-li)i>lj,iii  of  ihti  Mhem*  to  you  tntiroly  in 
the  interests  ot  Ihe  Ck>nii|i«ny,  to  nay  tiothiug  of  ihe  Juty  awn  lu  uur 
staff,  who  aena  oa  well  and  faitbtttiiy.  1  now  move  Ihe  adoption  of  the 
report  and  aoBomta 

Sir  JAMES  PEXDBK,  Uort.,  brietlv  e\pr<<~  <M!d  his  pleasure  in  scoood- 
ing  tbe  motioii- 

The  CHAIHMAN,  in  an»wer  to  Mr.  1'.  F.  Wood.  «Ut«d  that  If  an 
I  iniiloyL'  on  reaching  the  age  of  00  were  found  to  be  .^apable  of  yielding 
reasonable  aervire  to  lh<i  Com|)any— and  he  sincerely  trusted  froiD 
eapecience  that  that  might  be  the  uaM  etcn  after  the  age  of  60— ha 
wooM  not  he  forced  to  retire  and  accept  a  pension.  Indeed  ,  they  wooM 
be  v#Ty  rl.i'i  t>i  Voijp  liini  in  the  service.  He  dd^lri^'l  to  refer  to  ook  impor- 
tant i>riiil  will-:!;  lit  had  furgotten  to  mention  jireviiMiiily.  They  were 
enabled  to  state  lliai  the  whole  ol  the  oompany's  cablea  ware  in  proper 
and  good  vrorking  order  fchatia).  HalliaBynttfaaMallil*im,ai>ii4aiilMnd 
it  carriad  unanimously. 

A  wtoal  thaahawaa  aftaiwrit  pMUd  toMia  laMtlfWW,  Plmtow  MiA 
rtriti  and  tha  poaBailni  If  imimiail. 


VwBit  BlMtrlo  Light  (Ltd.) 

The  fifth  annual  meetinf  waa  haU  tm  KaKday,  Mr.  BnnttiiB  Anan, 

M.I.P.F..,  ph«iding. 

In  moving  the  adoption  of  the  report,  thp  CHAfRMAN  eaid  it  wa?  n 
source  of  satisfaction  U>  the  board,  Mpoeially  time/  of  tlieiu  who  hi.l  h.:li>cJ 
to  steer  the  ship  tlirough  fo  maoy  rock»,  tu  be  able  to  meet  Ihe  share- 
holders s<>  la  ■.  v.ib  a  clean  balaneo-shoei.  and  with  a  proposal  to  pay  a 
dividend.  The  capital  bad  been  reduced  from  £S'iO,0<MI  to  £VK)  0110.  The 
priillt  for  the  year  aoiounted  to  £t,»<t0  compared  with  £S,l»'ili  for  Ihe 
previous  year  and  a  lors  of  £l,ft4A  two  years  ago.  The  prottt  on  sales  of 
Umfw  %n<i  British  t.iviiU:i;:,  fli.'wed  an  increase  of  £1,401,  and  In  view  of 
t;.i-  111  t  irbr  1  ut<>  of  iii:it!  lit  thr  company's  territory — such  as  Chinaa 
Japan  and  Asia  gem  r  illy  tini.  mtist  b*  deemed  satisfactory  Altbou^ 
for  tbe  moment  Ihcir  Un  |v^.  nr,  m  any  rale,  tha  vital  portioiu  ot  tbam, 
were  being  made  by  tlu:  .UUtiUiuiae  Elcktricltat  OeseUschaft,  yet  tba 
company's  stall  had  to  assemble  the  parts,  teat,  when  neoe^sary, 
and  pack  tbe  lamps  here  before  they  were  despalobcd  to  their  lerri. 
torii'i-,  vuii  this  rt>preflented  a  good  deal  ot  techoleal  and  f>ther 
work  111  Ihi-  wiiri'luniK.i.  The  present  agreemeot  with  Ihe  AUKeiuifin<! 
was  purposely  made  tor  ouly  a  limited  p«riod,  and  they  would  be  unwise 
UthvwaatkatplMrlMfaaiMilhMHiiaaSeisiitly  in  touch  with  tha 
diflMmt  ahmtlniBa  to  anaUa  to  ManaMmamttaotnre  thomselvM  fat 
their  territoriee,  or  elsewhere,  ahould  this  be  found  desirable.  Willi  th>>m 
tacts  in  mind,  he  fell  Sure  tliil  tlii':4ii  wlto  had  Ihe  necessary  trade  Lii'  W 
ledge  would  bear  him  out  that  there  had  been  no  extravseanoe  io  the 
adminiifitTstion  eipensea  He  was  canvinced  that  belter  results  could  be 
obtained  by  varying  the  proportions  of  tbe  component  parts  of  tbe  lamp 
eomawbal  bom  the  standara,  aocording  to  the  lochDlcaf  data  which  tney 
wera  aUa  to  aeeerlain  eenoanilfig  the  variation  of  voltage  which  was 
likely  to  occur.  Experiments  had  aln-aJy  bctn  m&do  in  tlii»  direction 
Iroui' which  he  anticipate'!.  all<  i  liiMMiH-  imi  witli  liie  All^'eiiieine  Co., 
some  valuable  resnlla.  The  number  of  lamps  sold  during  the  year  in  their 
territoriee  showed  a  steady  iitcraase,  and  from  tome  ol  tha  dirtriala,  pafi 
tienlarly  where  the  volla^  waa  regular,  excellent  raaolts  had  haan 
achieved.  With  rifjlj  to  Ihalr  patents,  as  they  ran  out  the  goodwill  ot 
a  business  took  tMr  flaaa.  in  addition  to  the  fundamental  patent* 
bi-tcnginK  V;  thU  company,  they  had  others  taken  ool  at  a  Inter 
iliite  rmiTiri;;  tliv  nirch.vnicai  construction  of  the  lamp  in  very  much  its 
present  forni.  Tbe  lamps  as  now  nania  by  the  Allgemeine  Company  oon- 
tainad  many  tmhwaa  inaiad  br  the  MlMiU  taken  oat  by  hiaisalt  and 
otharinemhenaf  Ibelr  Icelnueiil  atoS,  which  patents  were  given  to  the 
company  withont  consideration,  and  were  mont  iif.eful  in  ir.a'.;ln^  the 
present  agreement  with  the  Allgemeine  Company  i  >iily  recently  they 
h&il  iiiiidf  i»»>d  shipped  to  tlie  Allgemeine  O^miiitiy  n  bin  ooaiignmeiut  of 
lamp  rasi-s  of  the  companyV  n^gistered  deei„'n  for  the  r  own  use,  and  these 
wereatifo  itappliod  by  this  oum|>any  in  coiuuiIcraLi^  i^ua::  titles  inRngland. 
He  then  dealt  at  length  with  the  differeuocs  whitili  hnd  arisen  with 
Mr.  A.  M.  Oppeoheimer,  a  dirirctor,  on  certain  matters,  including  tha 
tuestion  of  directors'  feeo,  and  said  that  the  boaird  plaood  IbamiMtm 
u^ireservedly  in  the  shareholders'  hands 

Mr.  J.  U.  DALZELL  seconded  the  motion. 

Mr.  HENLE  observed  that  the  company  ware  doing  a  Oominlssloii 
business  only,  and  he  thought,  therefore,  that  tbe  administration  axpanatt 
were  too  hcuvy.  They  might  gi-t  a  rheaper  office  and  slop  the  atpMlM 
Involved  in  niakinj  a  lot  of  experiments. 

^fr.  Zl  SMANN  hnp.('il  ttic  (lip-'on-ioi'.H  on  the  board  would  <>«>ase. 

'i'hn  iH  MUMAN  li  >pi:d  that  the  prrci.ntuij''^  Of  Standing  «-hai  i.'i>-  In  tlie 
turnover  would  be  reduced  in  future.  He  did  not  thiak  that  they  would 
be  wise  in  abdiidonlng  their  pneaent  oAaaa.  Itohod  Vk  pMrtoar  had 
<i,000  Bhare!<,  and  ae  Ihera  wan  tmry  Indneamenl  for  him  to  try  and  maka 
the  company  a  success 

The  report,  which  recommended  tbe  payment  of  3  per  oerit. ,  wat  agreed 
to,  and  it  wasdwii^c  \  that  the  aiTtctors"  f>-c»  for  Ac  cunent  year  should 
be£M0. 

Mr.  OfPENHEIMEK  moved  iU  tlecuon  of  Sir  H-  belon.Karr,  M.P., 
in  tha rtwaelMr«  S> t.  WtUU Jones,  who  reliiad  tij  leiaitiaii.-  - 
Vr.  KWHinur  wawftl  Iha  prupoutioo. 
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Mr.  O.  KITCHEN  did  not  think  th»(  Sir  Hmrj  Stton-Kwr  lud  the 
ttclmioal  >ji.iUiru:.tlii>ii<  (or  ft  director  of  the  oompanj. 

.Sir  HIl.NRV  MAN'<  V]  uid  there  were  two  soUoitors  on  the  board,  and 
Sir  Ucary  S«toa-K<urr  vu  •  iwRiiter.  II  tliejr  Ml  ItM  mMUt«ai«Dt  of 
the  bDaaiMt»fh»l^jQliMioBlMrihMwii«aliiielbt«nrlhli.  ft 
pie«e. 

Tb«  CHAIRMAN  Mid  that  i(  Mr  Wallii-Jonea  wcie  not  r»4lMM,  he 
and  Mr.  DaUeil  would  retire. 
ftMOtoaUf  th*  niMtim  ma  m^amtuA  tot  s  bmbUl 


AHOLO-AMEMOAN  TBLBOKAIBOO.  000,}— Iht  Mport  at  (h»  diraoton 
■tates  that  the  total  receipts  fronJaV  1  lo  "Dae.  SI,  IWM  (ioeladiof 

1:2,533.  123.  %\  froai  I.iif  iKv-oantl  amootilpfj  lo  flM.VW  7-.  The 
traflic  rceeipti  show  an  inczeo.-ie  of  i-.V.'O  t!niii|i.ir.'.l  *iih  vear 
endud  Dec.  ^1,  The  woriciuij;  ex|)cni>eit  oi  Vlic  (iiUf-^oar,  in  1:  jin^ 

expeoMit  <>(  thi-  ».».  "  Minia,"  pension?  account,  <i^.,  amoun''  I  t  i 
i;70,30i>.  as.  Id.,  an  inoroaio  of  7a  Oi.  ovrT  tho  corre5|»juiuig 

period.  The  dinictois  have,  before  declaring  net  prollti.  set  apart  £10,(h)i) 
to  renewiil  fund,  leaving  1109,194.  U  lid.  Interim  iiuartt'ily  dividcndj 
o(  12s  Cd.pereeDt.  on  tfic  or  iinarr,  iinfl  £1.  'n.  per  cent,  on  the  preferred 
«tock  were  pai  l  un  Nia.  1  i*!.  .rlnnK  i  m,7.">0  .  li^vinx  £r,t.l  ll.  In.  IU\. 
oat  ol  wUfib  the  director*  rtcoinaicoil  (iaal  dividend*  il  (id.  {Mroeat. 
OB  tt«  Oliliiary,  and  £1.  tSt.  Mr  oantr  w  tlw  mtbmi  Mk,  M|*Ua 
Ftk4,  ttwmntina  togetlMr  to  ItSLttO,  tnd  ualdiic  *  total  diatribatum 
(or  l'J04  of  £i.  per  cent,  on  the  ordinary  and  £S.  lOs.  per  c°aL  on 
the  preferred  itock.  The  balance  of  XK.IOI.  !«.  ltd.  U  carried  forward. 
The  cables  and  land  lines  of  the  company  are  in  ^oad  working  order. 

CAR  *  OSVKBAt  ItraaRAHCB  OOSPH.  (LTD.)  The  olialrman  {Mr.  E. 
MwnvjlVl  prfs:r1<>d  at  the  lir»l  snnuiij  m**ttng  on  W«dnci;i1fi;r  am!  1*711- 
gfumlstoil  tlir  :ilur«holderil  up:>ri  lli<:  rrsull ;  nf  the  first  year  -  .  p.  rnti  11?. 
The  Tolonie  of  desintble  buoioces  was  very  gratifjiog.  Their  organisation 
ooniMwl  «l  10  ImbmIi  oOoh,  tawtliH  willi  9m  1«MMI  wpiwintntiveB 
dWrilHiM  diiTM^Iioiit  til*  tTutwrKhifHiii.  Tha  nat  nanlt  ma  an  avaU . 
able  bahtncr  of  nearly  £I,!NX).  liul  the  directom  recomtnead«d  thul  tin  ; 
bit  utilti.r'l  til  off  preliminary  expenioii.  They  «ere  deeirous  uf 
cultivating  in«ur«n.'Ss  ander  the  Workmen's  Compens«iti<^n  althnugh 
during  the  paxl  VI  monlhi  the  amount  which  they  rt  .1  nf  i.  li  bu  .i 
uon  had  bMO  ii)»igaL&caiit.  The  t«ttruis  directors  (MesBrs  K.  H,  Smiiii. 
W.  BSitoiatIa,  and  J.  H.  Chidmn,  IU1MI.C.&.  M.I.B.B.)  ««r» 
ra-ateo(ed. 

OBILUA  BLBOTUOirr  BOnLT  00.  (filD.)— An  «x(nu>rdinary  general 
meeting  will  be  held  on  Wedneadajr  next  to  eoD«i<J«r  ifnti  para  loaolutions 
«PIir«vfnR  a  memoraodam  of  agrMinent  between  0u  cin  pany  and  the 
liol  lern  of  the  (ouad<^r«' kharte,  and  authoriainir  the  Jirt.  tor-  i<j  proceed 
with  tbt  bill  tatroduoMl  into  Parliament  aatitied  "  a  Bill  for  ihe  extinc- 
Uea  «I  tlM  Aoadata*  akanaol  Out  Chalm  B|«iti|giti  Bapply  Co.  (Ltd.i, 
and  tin  •aMitnlioa  thmfor  of  oidinaiy  aham  In  we  oempany  and  for 
other  pnrpoiWB." 

Cirr  A  BOCTTH  LOttOOH  RAILWAY  CO  -  llie  report  Ol  Iho  dinotors  f<  r 

the  half.year  ciiiLiJ  T>ec.  31  ntnUu  that  the  ivccipts  frwm  all  "fu  rccs 
amounted  bi  £7l,-''il.  l.Vi  Id.,  and  the  co^t  of  uorking  ha  ••(ii 
XjldrSOM.  Itix.  1(X1.,  leaving  a  proQt  of  £3'.i.y£i.  la.  '(d.  Incluaire  of  balance 
Inm  June  hal(-]r*«r  m4  revenue  is  £iQ.-2-U.  lU.  After  makiiie 
prorisioa  for  debenture  slock  interot,  and  trall^fer  to  renewal  laixl  cf 
i:i.S03.  £-/;,ir>.  Hs  T<t.  remnins  available  fur  dlvidtild,  Tha  dirMtori 
ivcommend  that  the  full  -'■  pt-r  rem.  prefcn-nca  divUlfnd  bt  paid  OD  the 
I'i'.ll,  Wjl)  and  IHOI  .stocks,  and  Ihatadltiilenil  at  the  rate  of  per  cent, 
per  annum  b«  puid  U|>on  the  consolidated  onlinary  stock  for  iho  half  year, 
Ickviog  £l,41'.l.  Iiis.  Id,  to  be  canied  forward.  DuriiVjj  the  hall  year 
tMOlaMU  passengers '  cxalniiM  ol  MBoK'tltM  balden}  were  oarried.'and 
tna  nc«ipts  lincludint;  seaaon  tidceli)  «en»  £70,70S.  lOi.  lid.,  aKain^t 
'.*,-i-2i',,'j>'T  passengers  and  £7i;,3K7  lis.  Id.  in  the  -Umc  half-year  and 
f,711.CHi2  and  £T2:^<>  :<a.  M.  in  the  Dti-emb<ir  half  yrnr  of  I'POH.  Sioc« 
the  0|>cninK  of  ilifi  lint  ItU.TW.ll  t  :>(«-«?<>n(jf r<  l«vr  Kf-n  i-iirricd, und  tlie 
rci-«ip(ii  have  1..:.  n  1' !  ,im,'' 1 1  ,  1 ,' .  '  The  (InoituT  ir-r.i  il, si  there  hae 
beao  a  decitaae  lu  trath  -  rjmpnrcd  uiih  the  correeponding  peiitMl  last 
ftmt,  iMt  tbey  aUribnte  (hia  to  the  (xosplioaally  flna  and  dtyweatbn 
whkh  pmailed  daring  tbt  gmtsr  part  of  the  half-7«ar.  The  arranKi 
menta  with  the  various  railn.ir  r  iTipanics  in  r(ii|i<r'.  to  t'lc  Ru.^ton 
extension  being  now  comp'.ttt  J.  1  c nti^i  will  Ixt  rntcrcd  into  fur  the 
ciiOKtrui'tioii  of  the  extension,  in  p;gvi<i:i':!?  thr  rnpital  nrccjifarT  (or  the 
work  it  It  found  to  be  more  economical  tr.>  u>^  :  stocks  as  pnrt  of  and 
ranking  with  the  itthcr  stocks  of  the  compaLj  aud  liable  to  dividend  in 
the  oaual  course,  bat  ammgaments  arc  in  proijress  by  which  the  amount 
payable  as  dividend  em  these  stocks  will,  it  is  anticipated,  be  met  by 
r*."'ipt5  fiv/ii;  p'.htT  smiirifs.  Tli.'  interchflnifc  trafRf  ".itli  •■ii-  r.nni 
X'iii:htiii  .V  C'iV,  lUilAuy  1-  iiirri'-*-.iu'  .atisfactuiily.  m.il  ilir  iut;!.  \.i.-:.k 
lng«  ovuf  tlia  iiue  wiili  ihr  ^.ibarljan  stations  of  '.he  Uruit  Northern 
Biiilway  are  now  in  up.iruuon 

DBBLUr  BMinD  TfUHWATS  00.  (LTD.  1— At  the  me«ting  on  Wednes- 
d^thaahaiinian(Ur.W.M.  Uiinih7)aaid  that  (or  the  Ant  time  in  the 
hietoij  ol  tha  wr^f  the  faaltjraar'a  teeeipb^  wliiah  amonnted  to 
XUMjWn, wiUliMI ftttUing att aonpnad  «fib  tha «Hi««M«diii«  prk  i 
of  thapNiftoutyaar.  AaaviiieetSlJinhadheaniCealadlnaipeMiiui' 

METROroUTAir  RAItWAT  CO  -The  report  of  the  directors  for  the 
half.year  ended  Dec.  .HI,  states  that  the  Installation  at  the  Neuden 
power  ttntion  i:*  no  far  completed  as  to  enable  a  S4irvic*i  of  piiiK^^rr^'-T 
trains  to  he  run  brlwf.  n  Itaker-streel  and  l  ibridgc.and  that  tiie  n  nii  .  r 
of  mich  trains  i«  teing  Kr.tdimlly  increii-XHl.  Wuikine  wa.s  comjuiiixs  .1 
on  Jan.  1.  and  it  ie  intended  shortly  to  ran  the  whole  aervice  on  Diis 
section  by  electrically-driven  trains.  The  work  on  liw  InBtr  Circle  i>« 
beiof  proeaoded  anith  npidli,  and  alasUia  tnstlan  will  lolloir  on  time  t» 
aoM  ■■  lb»  equipBMnt  w  iiunadi 


MEW  GOHPANiBS.  STATUTORY  BKTURKB,  UKHB. 
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PORUOH  BLBOnUCAL  BLSACBUO  PATBMrS  (LTD )  (M.389).— Reg. 
Jan.  19,  capital  £15,000  in  £1  shares  to  acquire  and  work  tha  Vogelsang 
electric  bleaching  patents.  Ac,  (nralloountr->'!i  eioept  England,  Uermaoy 
and  Austro  Hungary,  and  to  carry  onthn  iuiHjnci.j  of  bleachers,  dyers,dka. 
Reg.  office,  St.  Michael's  House,  BasinghaU-iitrt.^vt,  London.  E.C. 

LAMOOOH-DAVIES  HOTOB  CO  (LTD.}  (H.'),.W>).-Iteg.  Jan.  20,  capital 
£5,000  in  4.19.5  shares  of  £1  each  and  lA.IUO  shares  ot  U.  eaeh,  to  adopt 
an  agrrement  with  the  Langdon-Daries  Motor  Oo.  (Ltd.)  for  the  mBfjU- 
sition  of  certain  patents  and  other  rights  and  propartiee  and  to  eany  Wt 
11. c  iiui-ini-is  u!  M;r.p!i':-r.i  ii:iJ  si;";er3  of  altfrnsfi?  rtirrrn*  mo'orn,  munu- 
(BLl;irer-i.  l:ij_v<'r>  ami  o(  eli:.:-ii.L-  mot'-T:-,  '.;a-.  nil,  ]"  tn'l  or  other 

eogines  and  mutor-car  parts  and  access<>neH,  electricians,  elcrlrical  engi- 
neer*, manutacturort  of  dynamo*,  apparatus  and  fittings,  Ac  The  sub- 
scribew  arc  l\  B.  0  ITawcs,  C.K  .  \.  W  Croe,  C.  E.  Ci»c.  F  W.  HaiUuaa, 
engineer,  L)  M.  A  U.  Uaues,  engineer.  \V.  It.  Sidwell  and  H.  YatatkB. 
tirst  directors  F.  U.  0.  llawes.  A.  W.  Croc,  F.  Vf  Hartnian  «Bd  B. 
Yatman.  Ueg,  oAea,  I01>  SoBlhwatk-atteet,  liondoDr 

ADTOIUTIC  ELBCnUOAL  AD7£XTUrHa  STHD.  (LTD. ; -Keturn  Ui 
Dec  27  gives  capital  as  £-1,500  in  £1  shares,  all  of  whi^^h  bate  b«en  taken 

Dp.    £5,000  has  lie^n  piiiri  and  £1,900  is  cotutdertol  as  pn'il  Mortga.fr«s 

aOi.l  charijef;,  nil. 

B£inBH  ELECmiO  U08T  WIBIHO  CO.  (LTD.)— Uetoro  to  Dec.  10 
gives  capital  as  £10,000  in  £1  shares,  ot  which  ISC  have  bean  tahen  ap. 
£1  per  share  has  been  called  up  on  H'J  and  lOs.  per  sham  on  mm. 
shares,  and  £IS'i.  10s.  has  been  received.   MortfagCK  and  charges,  nil. 

CAPB  ILBOTSIO  nUXWATS  (LTD.)— Aeeording  lo  relnrr.  to  Dee.  7, 
tin: .  ariinl  is  £fi00.000  in  £1  rftaiaa.  ol  whiuli  mflXi  bnva  bean  takn 
up    i'ji      haa  been  paid  and  f4IWi,flWteoanrf!lindaa  paid,  lint* 

ga^t.^  and  charges,  i^il. 

CONCORDIA  ELECTRIC  WIRE  CO.  (LTD.)-  ItelU!--  t<-  Nov  2".  civej 
ciipitAl  ax  £2.1)1111  in  '.'.iioii  v'lEtreaor  £leacfa,  allot  which  iiave  SMm  taken 
i>|i,  !J1  jHT  '•tiarr  hii^  b.?rii  called  up  on  seven  shares,  and  .'is.  per  share 
on  i,'M'6  ibaiei.   £611  j.  6s.  has  been  received.    No  morlagej  or  charges. 

ZLBCTRICAL  CORFORATIOB  (LTD.)  -HelQffl  lo  Nov.  »  gives  capital  aa 
£30,000  tn  £1  shares,  of  which  .1,007  hare  beta  taken  up  and  paid  lor  io 
falL  Mottcagea  and  idiaiges,  nil. 

lUntMiLTno  UXUI  CO,  (ltd  )— Betnm  to  Dee.  ft  gIvM  capitel  aa 
£500,000  in  200.000  preference  and  300,000  ordinary  shares  of  £1  each, 
of  which  100,000  preference  and  302,6Ih  ordinary  shares  have  be«n  taken 
up.  £1  per  share  has  hem  called  up  on  lOO.OifX"  J^^ef•  rfri"?  and  1?7  •.•!(* 
ordinary,  and  £'i'ifi.'i'i7  Imen  rtoeivcsi.  k'ii'.iiv'  in  nnfii-. 

7.1,001)  ordiiury  ahares  arii  (^ouuiiered  aiafuUy  paiii.  Has  i^^t^ta  luiJ  ciuiigcs, 
£lu.7.iti. 

MAKOOn  WTERNATIOHAL  MARIVE  COHHVHICATIOR  00.  (LTD  I  • 
In  return  to  l>c;  '.'7  capilsl  Is  £3.j0,(KIO  in  £1  shares,  of  whieh  ^04.0»H 
have  been  taken  up.  17s.  till,  per  share  has  been  called  up  on  !K>,0S9  and 
£8G.CG2.  I'is.  (id.  has  been  received,  leaving  £11.  7i>.  Cd.  in  arrean^, 
lOi'.OtiO  shares  arc  considc-ied  a&  fully  paid.    Mortgages  and  charges,  nil. 

POROUS  ACOUHOLATOR  00  iLTD  >-In  return  to  Uec.  '.'O.  IMI.  the 
capiul  is  £:<,00<)  io  £1  Eharen,  all  of  which  have  been  taken  up.  £1,0U7 
Ijavc  been  received.  £1,U'J3  ia  cuiisideioj  as  paid.  MottgagM  and 
ehaqif,  iSUyOCKk 

■HIBABO  OVWRB  MCai  ft  00.  rUV  )— R«t«m  to  Jan.  U  8t*«e 

cspital  as  £'.'-'i,000  in  7,000  prefcience  and  Iw.OOO  ordinary  shares  uf  £1 
eai'h,  ot  which  ii,H.j6  preference  and  1S.(N)0  ordinary  have  been  taken  U]i. 
£1  |>er  i^harc  has  ber.n  called  ap  on  Ct^W  wetereooe  and  (00  onUnaiy, 
and  £7,3.V>  has  been  rceelved.   1T.H0  OldUUy  IN  WRlidaNd  W  Mtf 

paid.    Drbenlures,  tH.SOO. 

MOBTOAaBB  AND  OHABOEB. 

CAIL  orrSRHAmi  BLIOtRlOCARRUaS  00.  (LTD  )  laauaooJan. &<d 
£l.4jS0dabantarM,  parted  HriM  created  ilea.  91,  19Ol,MMtl>M<AiQ00 
cbargod  On  oompanjp'a  nnlartaking  and  property,  present  and  (tttnrew 
including  nneaUeo  oapital  and  iaawihoW  pi'emises  Nos.  '>  t>,  Halkin.  sti«ot, 
Ixmdon,  W.   No  tmstees.  No  preeions  issue  of  tame  series. 

ELEOTROITTtC  ALKALI  CO  •tTO.I  I^-  .uc  nn  .Tun,  !2  uf  £l,''r)  a.ii.  n. 
tures,  part  iif  1  ,.lul>      IvmI,  to  soci;r.-     "iH.niia.  I'hm^'iiJ 

company's  undertaking  and  property,  including  uncalled  capital,  Xruatees. 
Uvarpoal  Ifeftmpa  Inmninta  Co.  PnrioiBdj  iwad  at  anna  tariM^ 
£13,300. 

JOnV.  inniFn  *  m.  (LVHp)— CI»MO  dehentnras.  c^'Jt'^l  m  d 
dated  Dn,  SO,  1MH«  ahannad  on  tha  eonpanj'a  undertaking  and  prup«(iy. 
have  been  m^atored.  No  tniitcet. 

■DUBIAB  BlflfBlO  tVmrOO.  (ltd  }  e!}.(K»  debeotates  created 
Cc-r.  •2'}.  1904,  and,  as  collateral  s>s:urity,  a  mortgage  dated  Jan.  2,  IVHU, 
c  uvL-i  in^;  .imesum,  have  bocn  registend'.  Property  chargwi|hydebentar»«). 
*  ompany's  assets  rrcsd-r  aniJ  f-ititrc,  inel  j^tinp:  uncalled  oapital.  (By 
mortage);  Land,  vnt::  eic.-tiic  li/htini?  ^t^'.ion  a'.  tjuay-lanOt  Minahwd. 
Holders.  Misses  ('.ark.         .\.  I  ,  L'laike  ami  X,  Joyce. 

NORTHBRM  COUNTIES  ELECTRICITY  SVrPLY  CO  LTD  I— L«ue  an 
Jan.  ot  £l(>,0O<i  and  on  Jan  12  ot  £200  debentures,  part  ot  seriea 
cre-.itrd  .Ian.  In,  I'.km,  to  aecnre  i;iiir),iNK).  property  charged,  eompany'a 
nndortakiog  and  pmpertjr.  pceamt  and  future,  eiocpt  uncalled  and  linpiud 
oapital.  HaMan,T.E.Hfl^inand  J.  W.B.PiMe;  KotraHaaa.  Fn* 
vfaWily  iiBoaa  «l  aMae  aMiaa,  £76,aM. 
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CITT  H0TB8. 


nvO&AMDA  (J»o.  Bank  rate  3  p«r  ceniM  (hiik-c  April  21,  ItKM). 
Pri(^e  ol  aUwr^l^d.  par  ««.  Ommo1«  88,',  -»fk  tor  moDCT,  mfr 


tot  aeoewit ;  U  par  aaai  ananitiM  87|— fl7i>.  donsois  I'ay  Oij,  M.  1. 
Stock*  and  Shuaa  OaoMaflaliafa  Dam,  Mh.  7  and  »;  IWHi  D^, 
Ftb.  3 ;  I'mj  Vhjt,  Jtm.  tl  aad  M.  9;  MiBlagShanOMiy-ofir  DaM, 

Feb.  C  and  21.   

CXIITBAL  LOHSOH  RAILVAT  Thi'  dirMlon  ann<>unoi'  n  dividend  (or 
the  DMt  balt-jeu  at  Uie  rau  o(  4  per  imuL  per  aiiouin  oo  tb*  ordinanr 
Bteaki  aad  •  aiaiiiar  dturitrtaa  will  ba  auda  aa  tha  piatemd  and 
dateiad  atook*.  <aA,OM  ha*  btanplaead  to  laairfaaod  £11.000 saniad 
forward.  The  dlTld«tii)s  arc  tho  same  a«  for  the  eonaa|iaailiiic  parlad 
last  year,  when  £10,000  waii  placed  to  rt-^^rve  and  £86,000 4Mirl«dior«lurd. 

CLIVELAND  A  DDRHAX  (»DHTY  ELEin'RIO  POWER  00.  \t  an  extra- 
oniiDirv  iiiofliii;.'  liies  week  rosoluUona  were  piii-stil  C!-i:iliii}4  i'l."i6,OI)0 
r>  per  eenl   ieltciilMii  8!'.!<:k,  u>  be  i&3ur<d  at  the  diaci.  ti./n  a(  ihi-  iliris^tiire. 

DUBLIN  A  LUCAN  ELECTTRIC  RAILWAY  CO.— Tho  ilircclorfl  propusu 
lo  p>aT  10  per  cent  on  the  preference  sbarej  .reducing  arrears  tu  Itiree 
Mabttah  BMlwt  <M0  oA  ahatiiaal 


00.  <B1K)— S 

tBtllad  apf llaadona  Ite  £lS0u00O  s  pareaatMtataNa  at  96  par  out. 

LIVSBPOOL  OVBBHBAD  RAILWAY  00.  -The  aiKioants  for  the  past  half- 
year  show  an  available  balance  of  I'lO.UIl.  l^s.  )>d.,  aud  the  diraeten 
recommeDd  payment  of  the  preferen^'e  dividend  and  nt  'lu  rato  of  i^ftt 
ceut.  per  annum  on  theoidauirv  sliartx  agaiiutl',  pn  i  >  t.  :jt  theoom- 
»punJing  period  last  year);  balame  (orwaid  £H,7|.I,  u;^uii:>t  £l.lH'i. 

IT.  JAim'  *  PAU  HAIL  ELBOTMO  UOBT  00.  (LTD.  I— The  diraelOM 
rerommend  •  dlndend  for  the  half-jeat  endeil  Dec.  81  «if  7a.  6d.  and  s 
baaaa  al  fa.  par  ahan  «a  Iba  ardinanr  aiianat  anUag  «ilh  iniaiim 
ditidairf  (paUlii  Ai«aat)  a  Mai  dMribnion  ef  14|  paraani  far Iha  faar. 

ROCK  EZCBAltOI  lOnOBS.  The  Stock  F.Trhani;n  oommiHaa  kkW 
appointed  Feb.  28  as  special  settling  ilay  in  the  further  i,^uc  ot  £39,0001 
sterling'  year  4  per  .-ent.  redof m:iblt'  dfbcnture  stoi  k  of  the  Commtrrin 
I  I  c  I  and  the  (uithei  i.ob  le  ot  IW'mO  fully  )4id  It  per  cent,  irainu- 
iuvivf  ['rff»TciKi5  Hhairti  o[  f  ttmuiuttuii'i  hUctncily  t'otf^rat\\>n  \U\l.\ 

WATERLOO  A  CtTT  RAILWAT  00.— DiTidoild  on  the  ordinarr  stock  at 
the  rate  ut  3^  per  oenl.  per  annam  for  the  half-year  ended  l>aa.  81  U 
•afl^foavanliSau.  laMtjaarthadiTidandaaaOiar 
HBi  Willi  JE8d6  favwaid- 

SLBOntlCSaPPLTOORm  iITD  — The dirnclon  reoom- 
mend,  subject  to  audit,  n  dividend  at  the  rate  u(  !•'>  iitr  omt.  per  annum, 
less  tax,  for  the  half-year  ended  Dec.  81,  payable  Htrch  1,  makinx  with 
interim  14  per  eent-  for  the  year,  


CULOaiAL  AkO  fORBIGN  INVkBTMBNTS. 
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W'l;  jmblisli  tbi«  week  our  auuuol  Electric  Tnicti  'H  Suiijvle- 
xneut,  completing  the  aerie*  of  Tablea  commeiuied  with  our 
Moond  Janmry  iaaiw.  FbUoiring  the  nystem  we  adopted  ket 

JWtr,  we  bare  p1ace<i  the  tramways  having  tbeir  own  particular 
power  bouftoe  in  a  separate  Table  from  those  which  are  supplied 
from  combined  ligbtinp;  and  traction  stations,  and  our  readem 
wiD  ind  {MirticularK  of  tlu<se  combined  sUilioiis  iu  Tabic  II.  of 
the  series,  published  witlr-our  issue  of  January  jOih.  T!.e 
policj  of  combining  the  stations  has  now  found  approval  with 


the  majority  of  loeal  authoritiaa  who  own  eleeliie  UiMiV 

ludcrtakiugs  as  well 

ia  Uie  Talileii,  which  show  that  the  number  of  tramways  with 
independent  Reoerating  etatioiu  has  pcacticaUj  teraained 
st.itioDiti '. ,  V.  liilc  the     of  Itnea tupiiUiod titMB  eomliiinod  worin 

haa  iEit:it>itec;<i  eouauierably. 

TuK  total  mileage  of  electric  tramways  in  this  country  is  now 
no  tes9  than  1,770  miles  of  route,  e4uivalent  to  2,7  iU  miles  of 
single  traik.  In  additioo  to  tUi,  then  an  ii<nr  17  nilea  ti 
tube  railways,  about  7  miles  of  tvnlinary  tunnel  railways  and 
84  miles  of  electrically  driven  surface  Iine«  inojwratioD,  repre- 
senting 213  oiileaot  ttondard  gang*  railway  tnwk;  ami  thia  total 
will  bf  in*Tea»©d  to  about  ."{80  miles  wh<  n  tho  iww  line^i  under 
coustntctiou  and  those  uiideigwiDg  the  process  of  "  electrifica- 
tion "Ittfe  beon  complalad. 

Tu  aalogliiw  of  auitaUo  Papon  far  nadiqgat  the  maetiofi 

of  the  Institution  of  Elertric-il  Fnninc-  rs  is  a  difficult  Uvk,  fir 
a*  a  rule  the  Council  has  too  few  I'apt-rs  in  ite  hands  before 
the  begtoatog  of  the  aeaaioB.  while  by  the  tina  the  eaaiioB  ia 
half  o\  cr  i'  is  nvt'rwhelmed  with  excellent  contributiona  and 
offers  of  moiv.  This  make*  it  all  the  more  neceaeary  that  the 
Imtitntioa  ahoold  be  jeahma  of  tiho  time  ozpendfld  upon  the  dia- 
ciis^iiaih  t>f  PaperK  tluring  the  months  of  January  and  February, 
when  it  beotmies  apparent  that  more  Fapera  deeerre  atteatiqa 
than  can  bo  dealt  with  ad<^quately  in  the  time  «l  ita  diapOMd. 
It  was,  therefore,  with  increaaiqg  wondermeiit  that  we  liatenad 
last  week  to  a  long  dntwn-out  lecture  aoitable  for  an  elementary 
chemistry  cl.iss,  and  delivered  by  Mr.  J.  B.  0.  K£lim4W 
during  the  time  which  had  been  allotteil  to  a  practical  diaatM- 
«ion  by  cn.uim  ■•i  s  ex(>orienced  iit  tiie  ile^igii  uin.l  management 
of  boiler-hotise  plant  in  electricity  works.  1*  or  throe-quarters 
of  an  hoar  the  meotiog  patieitt^y  watefaod'the  taetnnr 
prfonniiig  such  cleuiuulary  experiments  as  boiling  water 
in  u  (Kipcr  bag,  lighting  a  Bunsen  burner  above  a  piece  of 
gatuo,  Mid  other  tricka  wkh  which  almoat  oToiy  aehodboy 
i«  familiar.  Xn'witlistuinliiii;  tho  difirence  due  to  the 
ProsideNt,  and  notwiilutandiug  the  fact  that  Mr.  Kkiusbaw 
waa  a  viaitor,  tbo  meotiog  would  have  been  iroU  uriChta  ita 
rights  If  It  ha<l  refused  to  allow  its  time  to  bo  waatod  in 
this  manner.  Mr.  Siemens  should  have  been  reminded 
that  it  was  bis  duty  as  President  io  intemipt  the  lectiirer'a 
tedioua  diaoonrse.  There  were  at  least  a  dozen  membena 
pre^sent  prppareil  to  di?iu-5  tlu;  Paper,  but  the  result  was 
tliut  four  speakers  only  could  contribute  to  the  diseusaiou. 
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\Vk  |)ubli«li  this  wo«k  our  aunual  Klvctric  Tnictioa  Supplc- 
nent,  completing  the  series  of  Tahlvri  conunenc«(l  with  our 
•eeoad  Jaaiutry  insue.  Follownng  the  at«m  we  idopted  last 
year,  we  have  plaoad  the  tramways  having  their  own  particular 
power  hoiues  in  a  iF>(>pat-.ito  Tahh  from  tho««  w  lii.  h  are  sii[ii!li<  il 
from  uombiued  lighting;  and  iraction  atalioDs,  and  our  readers 
will  find  pinicniani  oi  Hum  eoabiaed  ■tetJom  in  Tabk  IL  of 
the  serie':,  piiWi^hed  witlrour  issue  of  Jajumry  20th.  The 
policy  oi  conibiuiug  Ibu  aUtioiia  has  now  found  approval  with 


the  aujority  of  looal  HxUioritiM  who  own  flleotrie 

undcrtukinga  a^wrll  ;,ii  tnimways,  ati.l  t!io  result  is  manifeat 
in  the  Tables,  which  show  that  the  numbor  of  traawajra  ^th 
iad«p«ndoiit  gemnting  aUtioni  iiM  fnetioillj 
stationary,  while  tlie  list  of  linei  lupiiliad  Erou  < 

has  increa^il  considerably. 

The  total  inilcjij,'!:  of  L'l«ctiip  tr»niwa\-ji  in  this  country  is  now 
no  leas  than  1,7  70  miles  ot  route,  e<^uivaleul  U*  2,740  miles  of 
■ingla  tcMk.  In  «ddilaon  to  thi%  than  «re  now  17  biIh  of 

tube  niilwuys,  about  7  mile''  of  onlinary  tuniic!  r.liKvay^  mvI 
84  milea  of  electrically-driven  surface  lintjs  in  operation,  repre* 
MOtiiwSIS  bhIh  of  ■taodord  gMi«B  TiOwty  tnck;  wmI  thb  total 
will  be  iiiLieaaeil  to  aViotit  "iyO  iinli  P  when  the  new  lines  under 
Gonrtruction  and  tbose  uiidei;going  the  proceas  of  "eloctrificv 
tkn"  hftTe  bttn  complelad.  , 

Tmc  wJoetioii  of  niitahlo  ft^ftn  for  rending  ■(  the  neetiaga 

of       Iii<liti:tron  of  Electrical  Engineers  i»  ii  JiflicuU  tjisk.  for 
as  a  rule  the  Council  baa  too  few  Papers  in  iu  handa  before 
the  beginning  of  tho  acaaroo,  whilfl  bjr  the  timo  tho  aoaiim  ia 
half  over  it  in  overirhelmed  with  excellent  contributionn  wd 
offeiB  oi  more.   This  makoa  it  all  th«  moro  narniwarj  thnt  tht 
I&atitatiott  ahooU  bo  jciloaa  oi  tha  ttee  tt^audfld  ap»  thsdia- 
cuasions  of  Fapars  during  thomontfaioUiniviyMidFobntaiy, 
when  it  becomea  apparent  that  more  F^pers  deserve  attention 
dian  can  he  dealt  with  adi-quatcly  in  tho  timo  at  its  disposal. 
It  wsta,  t  herefore,  with  incroaaing  woodermont  that  we  liatanad 
last  week  to  a  lont'  ilrawn  mil  li'cture  sm>;ibl»!  fnr  ;io  elementary 
c-lieiuiiitry  clu^u,  and  delivered  by  Mr.  J.  H.  G.  Kiutsiuw 
daring  the  tinw  whieb  had  boeii  nUottad  to  •  pntatiaal  diacoi- 
sion  by  engin.  oi  s  exi>ericnced  in  the  design  ar.>l  maiuigi'tnctit 
of  boilei-houac  pliuit  in  electricity  works.    For  three-<|uai'ter8 
of  M  boor  tho  meeting  pntiontly  wntehod  the  leetnrar 
performing  suth  olem-iji  Li  \   i  \(n;i iiiieut*  as  boiling  water 
in  a  paper  bag,  lighting;  a  Bunsen  burner  »bove  a  piece  of 
ganze,  and  other  tricka  with  vbkh  ahnoat  vfwy  achoolboy 
is   familiur.     Notwithstanding    il.i^   .luf-nncc  due  to  the 
Preiddent,  and  notwithstanding  the  fact  that  Mr.  K^iUiUAW 
waa  a  rititor,  the  moeting  would  have  been  well  within  its 
rightii  if  It  had  refu^^ed  to  allow  ita  time  to  be  wasted  in 
till-   manner.     Mr.  Kir.Mi  n.>  sL^llll^l  liii\o   l>i'i'n  reminded 
thut  It  was  hia  iluty  as  lYeHideul  to  interrupt  tiie  lecturer** 
tediona  diaaourw.  Then  wen  at  laaat  a  donn  memban 
present  prepared  to  di!<cu<is  tho  I'ajier,  biit  thi-  r<H!ult  was 
thftt  four  speakers  only  cotild  contribute  to  tho  disciMion, 
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dthough  the  ntting  wai  prolonged  until  past  the  mual  hour 
for  adjournment  The  whole  time  taWe  of  the  session  may 
tbui;  lie  upwt,  M  the  d»t«6  for  Uw  next  two  P»per»  are 
already  fuad.  We  tnut  dist  ear  Praideat  wiU  ehow  a 
finMr  hMul  on  fiitiii*  occeaicDt, 

Hr.  H.  Bf.  SAVcas*  Phper  on  **Ti«mira)'  Orerite*d  Equip 

moot  Materials,"  rea<l  Ijofore  the  Societ_v  of  Arts,  and  publislied 
in  our  last  Ivro  issues,  was  a  meritorious  example  ol  coudeu«o<l 
mfomutioD,  and  it  proroked  an  intetwtiog  diMonkm,  mi 
alietr.ict  of  which  apjiear*  on  p.  G:i3  of  this  week's  F.I'drin'Ui. 
The  diflerencea  in  tbe  pmctics  of  England,  AoMrica  and  the 
CdfloiMiii  WTMal  points  of  detul  were  wdl  brought  out  in  the 
dvhata.   Glass,  for  instance,  which  is  used  to  a  coK«idcra)ilc 
extent  as  a  inatcriiil  for  in^.ilat. n  s  in  the  Uiiite<l  States  is  un- 
suitable iu  the  British  climate,  and  tlie  horn-type  of  Ughluiug 
•matar,  whieh  Mr.  MoftPKV  had  uwd  with  good  reralta  in 
South  Africe,  offers  t«o  wde  a  spaik  gnp  for  the  com|iaratively 
mild  thuiider  »U)rnw  at  home.   Considerable  uriticism  was  de- 
voted to  the  itandBfdaiMof  tranmy  polea  adopted  hwtyear 
by  the  FiiL^iiK-eringStanda"iI-r\iiiiiiii;ti'c.  Tin.'  tlnoe  dzes  recom- 
mended by  the  Cowniittee,  fur  light,  me«iium  and  heavy  work 
reepeetivelf ,  have  diamstera,  at  the  base,  of  7\in.,  S^m.,  and 
'.>lin.,  while  the  minimum  thit-kne.ss  of  metal  is  specified  at  \  '\n. 
Jdr.  A.  J.  Lawsok  thought  these  poles  too  weak,  and  suggcetoil 
incnaaiiig  the  diameteit  by  |iit.  in  each  of  the  three  caaea.  It  is 
obrimu,  of  course,  that  tho  most  ceonomieal  way  to  inca-ose  the 
strength  of  the  pole  \i  to  increase  its  diameter, — economical,  llwt 
istosay.sofarasexpenditureof  material isconcemed. — yet  there 
are  equally  imiK>rtant  reasoni,  mentioned  by  Mr.  Fell,  Mr. 
Saykks  and  Mr.  Booth,  wliy  it  1=  jireferablc  to  increase  the 
strengtlt,  when  this  u  oecesisary,  hy  an  augmeutiitiou  of  the 
thicknem  of  metaL  Mr.  Botrra  nuaed  the  question  of  the  bow 
collector  rr/-'.T.-  the  trnllfv.  ind  .nlthongh  Mi    Savkt'-..  in  his 
reply,  professed  to  know  little  about  the  former,  he  pointed 
ont  a  dieadtantaga  vhidi  we  do  not  rememember  having  lieanl 
before    viz.,  that  the  lubricating  material,  which  is  nei  i.'-^.irily 
employed,  would  drop  on  the  paaaengera  riding  on  the  double 
dadt  can  whidi  ana  almost  an  essential  faatnie    f  tnmnay 
practica  in  this  oonntiy. 

Titi:  rolluk-Ving  writing  t.  Ugraph  is  one  of  the  moat 
ingenious  piece.s  of  apparatus  that  it  ha<  been  our  p^i^  ilcge  to 
inspucU  The  iiuirumeut6  which  have  hi-eu  uitdeiguiiig  uiala, 
with  the  help  of  the  British  Ftaat  Office,  during  the  peat  few 
week-",  nr.'  •.hk  i  Ily  l  uJiii^  and  simple,  iu  view  <jf  the 
complicated  anil  delicate  process  ihey  cafry  out,  «dthough  the 
UM^anieal  problem  wbkli  is  aolved  m  them  is  by  no  nutans  an 
ea.'-y  iiiii'.  A  lirii'f  iiiti<ti'  nji'in  tlic  mo^t  recent  di-velupment 
of  the  system  appean;  on  another  page  of  this  issue.  Previous 
arlklaa  and  annoaneamettta  made  by  tha  mannfaeturen  of  the 
itibinimeiit^  haw  i  l-iimcd  certain  very  hi^h  spi-e'ls  of  working, 
and  undoubtedly  exU  emeiy  high  speeds  are  attainable,  exceed- 
ing those  with  the  Wheatstono  automatic  system.  But  it 
nuiat  Ix-  l>oriie  in  mind  that  the  rollak-\'irag  sy-tem  requires 
a  loop  line,  while  the  Wheatstone  automatic  cuji  be  worked 
with  an  oartb  rstuni  and  can  lie  duplexed.  Tbu«,  if  the  .-pcedb 
are  toboeouptKd,  tha  \Vh«atstone  speeds  should  he  multipliad 
by  four.  TlMa,  afain,  a  perfeeUjobalanced  telephone  line  is 


raquired  fbi  the  PoUak-Ving  lyBtem^Hme  at  canlully  bahnoed 

and  in  us  •:(n«\  condition  as  would  be  needed  for  the  MMadled 
duplex  telephony  or  for  simultaneous  tehiphony  and  Hughes 
werldng.  And  fnitber,  if  this  Tine  forma  one  of  a  group  of 
telephone  lines,  .as  would  of  necessity  txj  the  case,  there  is 
danger  of  induction  distui  liamc-s  on  the  latter  should  there  be 
the  slighti-st  local  defect.  In  comparing  the  ajmeds,  wc  may  tak« 
a  lini-  of  fair  length— any  about  from  London  toBirmingliam. 
On  such  a  loop,  if  in  avcra^f  (•'l^f^i?inn,  nn  less  than  ItOO  wrirN 
per  minute  could  l>e  transmitted  successfully  by  the  I'ollak- 
Virag  apparatua.  With  Wheatttone  automatic  instmiments 
under  ^iinibr  ronilftions  ,100  to  ^00  wonls  prr  miiiiilL'  .viulil  l-o 
transmit  tind  simultaneously  each  way  on  each  wire,  so  that 
nearly  three  timaa  tha  output  could  be  got  oat  of  tha  Una  on 
tha  older  ayatem. 

Off  the  other  hand  it  is  only  fair  to  mention  that  theae  high 

speeds  of  Wheat-stone  working  ai-e  selituin  I'lnjiloyod  in  actual 
practice,  chieMy  on  account  of  the  ditliculty  of  handling  tbe 
strip  turned  out  at  so  fast  a  apeed.  Tbtia,  as  a  rule,  'Wheat- 
stone  working  is  limited,  we  believe,  to  about  100  wonls  per 
minute.  This  iliRictilty  of  handling  the  slip  is  less  on  the 
Pollak-Vir.ig  system  owing  to  the  column  printing.  It  has 
also  been  suggcstod  that  the  Pollak-Virag  strip  -ulil.  iiintly 
legible  even  to  the  uninitiated  for  it  to  Ix;  jiastod  up  directly 
on  the  forms  sent  out  to  the  addrca^e ;  but  we  think  that  this 
wooUnot  provato  batheeaaeinpirMlice,and  lhanaeoadtycl 

even  a  few  repeat  rii'r"-:=i:i'.'r':-  M-i',t;lil  •Iclnii'l  c.'r.sidembly  from 
the  practical  working  of  the  system.  For  press  messages,  on 
the  other  hand,  the  Ponak-Virag  eorip  may  be  suitably  for 
1  ilitiiT-.  ^nli  ulit.  II  -  :iinl  printers  are  all  sulnffili:''!  to  read  cryptic 
liaudwiiting.  We  will  admit  that  the  FollakA'irag  instrument 
which  we  Yam  tested  wntas  more  dearly  than  many  of  our 
esteemed  contribut<jrs :  buL,  on  the  other  hand,  it  eartainly 
takes  far  longer  to  decipher  it«  writing  than  that  of  the  avectgu 
telegraph  clerk,  so  that  tbe  Post  Office  economics  would  b* 
'  I  some  extent  at  the  axpanaa  of  tbe  uawapaper  proprietor. 

Tn<.»sE  of  our  readen*  who  have  followed  the  hisuiry  of 
mnnicipal  telephony  in  GUtsgow  will  not  be  •nrptiaed  to  leam 
that  the  (  "ilasgow  Telephone  committee  has  definitely  decided 
to  abandon  tlie  obsolete  call-wire  system — a  system  already 
obsolete  when  it  waa  adopted  at  Glasgow— and  to  replaca  it 
by  an  automatic  calling  and  clearing  system.  The  debiita  OU 
the  eoatmittee's  report  will  fa«  fonnd  elsewhere  in  this  iaiue. 

tax  reply  of  the  Factnutlei'-General  to  the  dapntatioQ  to 

protest  against  the  di-tiLnirement  of  the  country  by  telegraph 
poles  has  given  rise  to  some  correspondence  in  the  daily 
papers.  There  h  always  »  diflleulty  in  obtaining  way'laavca 
ox  er  private  ])r<i[)erty  for  alternative  routes.  In  some  case?  it  is 
|K>ssible  to  run  tbe  lines  along  the  railways,  but  sometimes  this 
is  not  poasible  in  the  otsc  of  telephone  rabies  as  they  would  ba 
too  near  to  the  iclegniph  lines  and  induction  disttu-baneai 
would  result.  The  sins  of  the  Post  Office  in  Eppiug  Forest 
were  particulaily  insisted  on  by  the  Commons  wjrl  Foot- 
path* PMtoctiott  Soctety'a  deputatioa,  and  tbay  anggeated  the 
Great  Euatem  flailway  as  an  altamatlTe  route.  Tha  Poat- 
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nutor-General  st«tcd,  howexer,  that  the  eouputy  would  not 
pnamntcr  in  this  caae  that  ihviv  ahoMld  be  no  induction  dis- 
tiirbirirci,  but  the  gcuoiitl  manager  of  the  nilway  compuny 
now  write  to  ny  tb«t  bk  oompiBy  u  prefMnd  to  ham  the 
telephone  wires  erected  on  gcpamto  polos  and  revolved  in  the 
approved  muiiMr,  to  that  they  would  be  quite  immune  from 
diaturlMBoe.  By  ehowing  a  proixsr  spirit  of  oontpromtse,  such 
matters  may  frequently  1h'  i^ettled,  although  we  despair  of  its 
being  poMibie  to  extend  our  telephone  trunk  linee  adeqiut«l y 
without  wmtetimee  otTendinj!  the  delicate  mimeptibilitiee  of  the 
Commons  ;itj.l  FoutputliN  Preservation Sn.  icty  :iii(l  othvrs  whom 
the  uocbaritable  ciiU  orauke  and  the  more  charitable  designate 
merely  aa  euthuaiaeta. 


Junior  Institution  of  Engineers.  The  "  Coiuinc  of  Aj;o  " 
iliiuier  of  ttii' .luiiiiir  Insiitutii.il  if  KtiL'iiK«rs  will  be  hel<I  at 
the  Hotel  I'tcu  (111  Satiinl.i , ,  I  cbniar^-  I  Uh,  at  fc^iO  for  7  p.m. 
Tli6  jtresiiitnt.  Mi.       ii.  1  .indley,  will  take  the  chair. 

Wiraleaa  Telegraphy.— It  h  announced  that  the  (team- 
ship  "  Caledonia  "  and  "Columbia"  of  the  Auchor  Uoe  are 
to  be  itted  with  Marconi  wircks*  toleKraph  appmtin^  and 
that  these  are  the  first  steamers  trading;  frotn  Glasgow  to  adopt 

wiri'tciiR  trlrjrnqihy 

Qlaagow  Local  Section  of  the  Institution. — Th«  niuiual 
-iiiokiiii,'  tiviKtiL  111  thf  (iLisijuw  I, ix.il  Sei  tioit  tif  itir  Ii'..K!itu- 
tlou  ol  Kii!i.tncal  Enginceiia  will  be  haUl  at  ihe  <inK.vci'.<>r 
Kostautant,  ( lordon-strevt,  (!lif<gow,  on  Salnnlay.  Mr.  Koberi 
Uobertaon  will  occupy  ttie  chair,  and  tbe  proceeding  wilt 
comamiee  at  7:90  jkin. 

nee  iMBf*.— A  Chieago  contempotwy  ia  leBpiasibie  i  >i 
the  following  item  of  news : — 

A  eoelMr  «mit(«l  cmnwd  in  North  Tonawanda,  K.Y.,  U  sajd  n>Miillr 
to  faav«  »«ftll<miHl  iwu  ooloumi  cloctnc  lii^fat  )ialb6  that  had  been  uwmI  to 
di'rorats  *  Chrictniiw  tri.'*.  Shortly  aftenranls  the  little  aiiimaJ  whilr 
{'laying  in  front  o(  tbe  house  playfully  anappod  at  tbe  h<'ela  ol  n  prdc« 
Irian,  who  tamed  and  kicked  the  4o^.  TIm  bolb*  eiplgdad,  Uliing  Ibo 
spaniel. 

Cable  Interruptions  and  Repairs. 

I'll'..  u(  h4< miiiioo.  SaleetBqiBlr. 

OaTannc    l  uih.  roL'    Aug.  IS,  liNia    ..  — 

Bui^liwii  (Ycnirn)— Camarao  Oct.  39, 1903    . . 

Tarita— 'i'»ngier   Jan.  18, 10O4  — 

Oarenne-raraniaribo    July  19.  1904  — 

Sitka— Valdez  (Alaska)   Nov.  11.  1901    ..    Jan.  9»,  IW-i 

Cap  Haytien  I'tx^rtu  Mat*  ..  I>«'C.  37.  I'.lOl  ..  — 
Marnaritj^S'Hhodes  Isn.  30,  I90°i  — 

Society  of  Arts  Lectures  — ^Mr.  Dugald  Ch  rk  will  giw  a 
%L'Mi»i  vi  four  Cantor  le<'tures  on  "  Intonial  Combustion 
Lnginea  "  befara  the  Soci(>ty  of  Aria.  The  lecturae  will  be 
deffinared  oa  the  foiUowiog  Mondaya Peliniary  30th, 
37 th  and  Manih  6lh,  commeDciiu;  «t  8  fM.  in  cneh  cata.  The 
folkwing  Castor  lectures  have  also  been  arranged  later  in  the 
sesaioD; — ^Mr.  Herbert  Law.  Webb  on  "Telephony,'  four 
lectures,  March  13th,  'JOtli  l' 7th,  and  April  ;5rd  ;  Mi.  11.  W. 
liJiwnshaH,  <iu  The  I'si'h  of  Eleotrieity  in  Minesi''  twi< 
lectures,  Muj  I  '  td  and  •J'Jnd. 

Royal  Society. — Among  the  I'apers  down  for  reading  yestci- 
diiy  wore  the  following: — ''On  the  CompreRsibility  of  (iiuee 
between  One  Atnio*pliei'e  and  Half  an  Atmosphere  of  Pressure," 
by  Lord  Hayli  igh,  (  F.U..S. ;  "On  the  '  iilaae  Currenu '  of 
the  Gall  Bladder  of  the  Fi  og.  '  by  Mrs.  A.  H.  Waller  (oommuni 
cated  by  Dr.  A.  D.  Waller.  F.B.ij.);  "Note  on  the  Detannination 
of  the  Volome  Elnetieity  ol  Efaiatie  SoKda,"  by  Dr.  C  Chree, 
F.R.S.  -.  "Thflonrof  theUeAactlonof  Ughtnear  the  Pohuuing 
Angle,"  by  Prof.  B.  C.  Maolanrm  (oommimicated  by  Prof.  J. 
Lamior,  F.K.S.  |. 

American  Visit  of  the  Institution  of  Electrical  Engineers. — 

I 'I  1>  )\.  .Morris  road  a  I'apcr  on  th:-  s  il.ji  i-t  iKiforc  the 
liiniuiigiiani  Local  .Section  of  tho  luiititutiou  of  Klccttical 
Kiigincer>i  on  .January  'J.'tth,  .ind  illnatnted  his  discourse  by 
numerous  Inntem  slides,    lit  tho  diseuaeion,  the  lai;ge  si/e  (rf 


some  of  the  Aiuericun  power  houacji,  a.i  eompurt'i  "  itii  similar 
plants  in  this  country,  was  duly  recognised,  and  one  speaker 
partictilarly  was  sceptical  with  regard  U)  the  oHieioncy  of  97 
per  cent,  incutionea^  by  I)r.  Morris,  for  5,000kw.  three-phaae 
generators.  In  his  reply.  Dr.  Morris  averreil  th.it  even  a 
higher  efficiency — vis.,  91 -i  per  cent,  was  obtained  for  3l> 
per  cent,  overhtad. 

OUtuof  Mrfwr  aniMMinoe*  the  death,  at  tbo  apie  of  7S,  of 
M.  Victor  Serrin,  the  inventor  of  the  fint  automatic  regnlitor 
for  electric  arc  lumps  iise<l  in  public  service.  He  £ed  at 
Neiiilly-cn  Tel  on  .January  2:2nd. 

We  regret  to  announce  the  death  of  Mr.  .1.  Sutherland, 
electrical  engineer  to  the  Won-estei  C'oijioration,  which 
look  place  at  his  residence  at  Worcester  on  .Sunday  evening. 
Mr.  ■Sutherland,  who  was  bom  in  lf<71,  r«ceiv«<l  hi»  early 
training  at  the  Faiiidav  llv  u-i'  Training  In*!ti;utiL'ii,  iiii  l  from 
the  commcticemeiit  of  hi«  prufcjuiona)  life  htm  be«n  wholly 
associated  "  Uii  i  i  ntral  station  work.  After  having  l)ecu  con- 
nectnl  with  the  Ejistboiirne  hUectiic  Light  Co.,  the  Uouse-to- 
Hou.se  (now  Brompton  and  Kensington  Klociric  .Supply  Co., 
and  tJie  St.  I'ancran  \'eHtr.v  for  comparatively  short  perio«ls, 
he  was  appointe<l  a»ji<^tant  electricid  engineer  to  the  lianley 
Corporation  in  I'^fKt,  under  .Mr.  <!.  H.  Coltam.  When  Mr. 
CotUim  wiis  a|i|Miiiited  engineer  to  the  Hanipste.td  liorough 
Council  in  1895,  Mr.  Sutherland  succeeded  biro  at  Hun  ley, 
and  was  responeihle  for  tho  large  extension  of  the  undertaking 
during  the  following  thine  yeaza>  In  l(fOS  he  transferred  to 
Worcester,  where  he  designed  a  lai^e  eombined  lighting  and 
ir^iction  station  which  wa.-*  cumpleted  in  1902.  It  was  since 
coming  to  Worce..iter  that  signs  of  ill  health  manifested  them- 
selves, aii<l  i.iily  in  lilOO  Mr.  Sutherland  was  granted  12 
months' lea n  l-  alisence  by  the  Corporation,  Mr.  K.  K.  lloa<lley 
Iwing  provisionally  :tp|Kiinte<l  city  electrical  ongitioer  in  the 
meantime.  Mr.  iiulherlaiitl  resumed  his  duties  in  19U1,  but 
:>  recurrence  of  his  illncia  neceHitated  hie  reatgnation  a  few 

"  tn'ks  ago. 

Mnsgiave  Heaphy  TestimoniaL  .\ii  influential  and  roprc- 
-scntativp  Tn(  '>*iii'4  of  tlie  subwrilters  to  this  testimonial  was 
held  in  ti.t  i  i  d  room  of  the  Ph<>  nix  Fire  Office  on  Friday 
afternoon  laat.  In  the  unavoidable  .tbsencc  of  the  Kight  lion. 
Lord  Avebury,  Chairman  of  tho  Ci>mmittee,  .Mr.  II.  B.  (aiern- 
8CV,  manager  of  tbe  Fho  uix  Fire  Otiive.  occupied  tho  chair. 
XEe  chajraian,  in  his  o|ieniiiii  remarks,  said  tliat  Mr.  Musgrave 
Heaphy  was  an  oM  and  estMnied  f  rieod  and  had  been  in  the 
serviee  of  the  office  a  great  number  <^  yean.  It  waa  alwnj's 
Mr.  Heaphy's  de«i:e  that  installation  work  should  be  done  in 
the  best  possible  way,  and  the  electrical  pixjfession,  the  Bre 
ofhces,  and  his  co-workers  had  every  reason  to  lie  proud  of  the 
work  he  had  accomplished.  He  was  confident  that  he  expreaw^d 
the  feeling  of  tlie  meetitig  and  of  frieiidii  una\'oidably  absent 
in  wishing  Mr.  llcajihv  Ion-;  enjoyment  of  the  re-'t  which  he 
h:id  -so  !i.))lcndidly  earned  and  at  .sf  ui  >  it  :i  |':  i  >'.  Thcadiiress, 
which  Was  read  by  .Mr.  .\lliion  T.  Siiell,  w.i  -  |ii-'i)>o«e'l  by  Mr. 
•lohn  H.  Croft  and  seconded  by  Mr.  .Mexaii'ii  r  Smu.  n-. 
giaccfuily  referre<l  to  the  fact  that  to  .Mr.  Hciipliy  lielouged  die 
honour  of  piviwuing  tho  lirsi  <i-l  of  ndos  for  guidiuiee  in  the 
erection  of  electrical  installations.  It  was  subseijuenlly  decided 
that  the  ])reseuUition  should  take  the  form  of  an  engrossed 
ad<ire«s,  a  gold  watch  and  cliain,  and  an  album  with  the  signa 
tures  of  ibc  •^ubseriber-i.  As  .Mr.  Heaphy  is  in  mdifforenl 
health  it  wMi  decided  that  a  public  presentation  was  undesirabie, 
and  it  w;is  arranged  that  the  joint  hoiioraiy  secretaries,  Mi-. 
S.  B.  C.  fiusaell  and  Mr.  Albion  T.  Snell.  should  make  the 
presentation  privately  en  behalf  of  ^e  subscribers; 

Electrically  controlled  Planing  Machines.  In  a  Paper, 
entitled  "Sonic  Feature!!  in  the  lud  Construction  of 

.Anu'rican  Planing  .M-ichine.'-,"  res'l  li-iV:,-  the  Institution  of 
.Mechanical  Engiuecrs  on  .lanuary  2ilLh  b\  .Mr.  .\.  Kenrick,  jun  , 
mention  i*  made  of  some  reversing  mechanisms  which  differ 
from  the  usual  belt  striking  gear.  Some  American  liniis, 
accoiding  to  the  author,  employ  friction  clutches  in  the  <lrive, 
es])ecially  for  the  larger  machines.  These  are  eiisicr  to  throw 
than  bolts,  an<l  they  give  rise  to  le.<s  variation  in  the  length  of 
stroke.  Still  better  results  in  this  direction  were  ol)iainod  by 
a  new  device  on  an  '^ft.  sipiare  niachilM^  where  at  the  points  of 
reversal  a  cock  opens  adraiitiag  compressed  air  which  bh>w» 
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tbftdutdi  aci-ms  from  one  gear  to  the  othur.  Friotion-clutch 
iBftehmeB  are  motor  driven  very  conveniently  withoutACOUDtar- 
■haft.  In  another  arrangement,  un  dectromaifliatic  dntdlWBB 
palled  Altenutely  to  tlic  <lircct  <uid  to  the  revene  gear.  In 
jat  aoothor  ease,  tlie  knorkers  threw  a  switch  which  MToned 
the  fielil  ma^BCtkm  itnd  ao  the  nM«Uon  <if  the  motcr,  and  also 
gave  it  a  muck  retnrn  apeod.  This  Bsenu  to  be  the  moat  direct 
way  of  all 

Damping  m  Electrically  vibrating  Systems.  I'lof,  Sli<t<v, 
in  a  recent  eommnnicutidn  to  the  l'.!<k>i'4'thni.v!>'  /.>  ■  !',,''. 
g«ve  measurement*  of  spark  i^ap  rcsiMtanre  in  »'irelo!«f  lulugruph 
f-uuilci  s,  "  liir  li  Wi  re  ilul\  :-  it«d  in  tlie*c  Cdliitutiii.  In  another 
article  he  now  diicUMCii  nio<les  of  ri'ducinj;  the  tlamping  pro 
duccd  l>y  the  spark  gap.  One  uioilc-  be  has  nlrea<ly  de*crib«Ml  - 
namely,  that  of  tinniiing  the  S(wri(-gap  into  a  •.edes  of  smaller 
ffaps,  diiicLii  git)^  it  ihc  Mine  toUl  voltage.  Another  method 
ueMribed  and  teiited  in  the  present  article,  depends  ou  the  fact 
that  the  raietanee  of  a  H(iitrk  giip  •Inriagdiecbiu'ge  Ib  imallcr 
the  laxijer  the  oirrant.  To  increaM  lhecNrnmt»aeveral  put  ul  lei 
uriraa  may  be  cmaected  aa  a  compoHle  «i^vin  through  one 
qiark-gap;  ihix  arranKemenC  coottltatea  the  "harp" radiator. 
Or,  inetead,  &  capacity  may  be  eohtitcted  by  a  shott  wire  to 
the  air-wire  near  the  spark-gap.  Aeaia,  if  a  C(>ij<U>ni«ei  have  one 
plute  connpcted  to  the  air  wire  stile  of  the  tp;irk  ,i;ap  and  the 
f'tlu'i  to  the  earth  or  to  the  cartlu  -!  I'ml  ..f  :,t.  nv/i!  hitor}- 

citcuit  is  forraetl  closed  tlii  iii.;li  'lir  -puk-mj).  t,inlentiy,  to 
obtain  th<5  ntniost  ellr.  t  in  tin-  m  .v  >i|  i;H;[easinji  the  cnrrenl 
through  the  g»p,  the  a-liliiiojia  .11  isr  iiKJi'irxieii  nmiit  have, 
including  )he  uap  i>ortion,  a  proper  tn  1, ii.  n.  v  i  -li,  the  »uuie 
ftH  that  of  ihii  air-win".  In  this  ca-'Mj  tlic  urraii^ement  last 
dcieribcd  i^  that  nsiully  knotvn  hs  Braiin's  ilireel  coupled 
oscillating  circuit.  I'rof.  Slaby  give*  tlio  results  of  actual 
meaiiurcmcnta  of  apark  re^istanceK  with  variouN  compoisite 
air-wirea.  With  Hpnrks  leas  than  l.'^mm.  loni;  the  t«duction  of 
resistance  pro<luced  liy  joining  two  similar  air-wires  is  very 
oonaiderahle.  Prof.  Slaby  next  discu-s.ie.^  that  portion  of  tiie 
damping  which  of  iieaeeBiiy  acconijMuiie^  the  radiation  of  energy 
from  a  vibrating  a^pstam.  Ttie  question  of  how  thia  part  of 
the  whole  dampingis  affected  by  the  ooupling  to  the  sender  «( 
an  tadepaodent  syntonic  oseiUatioc  elrenit  is  veiy  compli- 
oated.  Pirof.  Slahy  only  goes  m  fiiras  to  examine  by  hboratory 
ex|>eriment8  the  ctlect  on  the  r.jte  of  radiation,  of  varying  the 
length  of  that  portion  of  the  air  wire  inchtded  in  the  coupled 
oscillatory  circuit.  H,  -i  .n  withoidy  the  spark  ga|)  included 
in  the  oaeillfttory  ciiLuii.  wliir  h  is  thus  atraniic'l  as  a  shunt 
across  flip  ;-:if>.  r.'ir-ii,  ]>y  tii:i\[iii'  tlii'  r .  rii:  1  u.i  1-.  .i»"ay  from 
ilie  eap  i>ii  1  itln-i  -i.lr  at  n,  imut  <,t  lia-  ladiittor  iis  included  in 
the  (jsi'iil;iti>iy  Liiciiu  'llir  [Lrii";.')  this  circuit  must.  I>e  kept 
in  at^reemt'iii  with  that  oi  Uie  ratiiutor  hy  removing  an  appro- 
priate lenfftli  of  win>  from  the  main  jiart  of  the  circuit.  He 
■•stinK  id  the  rate  of  radiation  from  tlu'  composite  radiator  by 
mcaaui  tig  the  current  in  atraed  n-ceiver.  lie  tinds  thus  tliat 
the  rate  of  radiation  tirnt  increases  and  th«)i  diminwhna  the 
amount  of  wire  common  to  the  radiator  and  (lie  oteillatory 
eimiit  is  increased.  The  effect  ia  more  pranonnced  the  greater 
the  capacity  ef  the  condenser  in  the  eoupldd  oectllstory  circuit. 

Tramway  Speeds.—- In  otir  issue  of  December  l»>th  we 
refened  to  a  letter  addressed  by  the  secretary  of  ihoTramw.ny» 
anil  l.iglit  1;  uhi  ivR  Association  to  the  li.mnl  <if  Tt  ulu.  afskiii.; 
Uiat  speed  liuiila  on  tramways  should  not  In;  more  restricted 
thaii  those  allowed  f  >r  tn  t  .1  cars  on  the  same  roads,  and  sug- 
c«i^ti»n_'  thnt  the  IV)'  r  1  di  ]  rude  should,  as  a  general  rule,  adopt 
tliu  r.iN!.(i  liiiili  i.f  I'll  HI  Ir^  liii  hour  iu  the  regulations  made  by 
theui  iot  eletlKCiilly-wotkecl  lines  on  public  roads.  In  reply  t<i 
thia  commutiirvit  ion  Sir  Hei  .leky  II  hasst.ilc^l  that  the  I  Hiard  of 
Trade  is  unable  to  acce|it  t  h  view  e-xprciiMeii  by  t  he  Association. 
The  Hoard  of  Traile  ix  of  the  opinion  that  in  oiiler  to  discharge 
proj>crlj'  the  duties  iniposid  iifion  theiii  by  Tar  liniment,  so  that 
the  public  may  be  aiivi|Uately  uK  L;iuiiled  ami,  at  the  Same  time, 
that  the  highest  speed  may  be  an  hoi  coosistasii  with  safety 
it  is  necessary  to  maintain  their  present  practice  <rf  dealing 
with  each  route  aecordin^f  tothe  fpecial  cirenvstaiKee  afl'eeting 
it.  The  Board  of  Trade,  In  iu  desire  to  assist  tramway  enter 
priae  and  to  promote  public  eonvenienre,  will  Ijo  pre|Mrt.<d  t  > 
consider  canriially  any  inrreaw  of  uiaximum  speisi  which  tlie 
ancbority  reapouiiible  for  the  olficial  woiking  of  a  particular 


line  may  feel  jiMtiOed  in  proposing.  To  this  eonumuinatiOB 
the  aeenrtarjfrof  the  Tramways  and  Light  lUilways  ikaoda' 
tion  ha*  sent  a  reply  cxproasing  the  <  ery  great  iwmt  of  the 
''o'lneil  of  the  AssociaUon  at  the  coiitcnta  of  Sir  Herbert 
.)ck_v  il's  letter.  Tlie  great  Htringency  of  the  present  tramway 
Unite,  it  continues.  !i  Mmvi^-ly  hamjiered  the  tramway 
industry  of  Oreat  liiiuun  Mid  helaud,  and  it  is  the  deliberate 
and  unaniraoiis  opinion  of  the  Council  that  thi'  i.tcseiil 
ajxied  limits  cotild  be  jjetieially  ct'-cnded  without  any  ri^k 
ti>  thij  \in':)\'.r  -:ifetv,  li;  u-'.i-jr  to  dcti>oiisti\Ue  this  tlu'v 
are  wiUing  lo  ijii,'.iiiim'  ti  nt  -  of  1  ■  iiiiparative  stopping  power  of 
a  tramcar  anri  .>ny  i  tln-r  uiot.ji  '.(jliitle,  which  might  guide  the 
Uoard  of  Trade  m  judging  whether  this  opinion  is  correct. 
Observations  have  been  taketi  as  to  thespaeds  of  the  motor 
omnibuses  now  running  in  West  London,  one  SHCh observation 
indicating  12  miles  an  hour  including  stope,  and  a  ruuiun^ 
speed  of  considerably  ov  cr  14  miles  an  hour,  a  rate  of  tnivel- 
ling  which  had  been  maintained  with  perfect  safety  to 
the  great  convenience  of  the  puMie.  In  comparison  with 
this,  the  letter  dtas  the  maziunm  lunaiug  apeeda  on  the 
London  Connty  CounoR  tramwaya  whieh  do  not  enead  10 
milde  an  hour  azeapt  for  a  small  streteb  near  Clapham 
Common,  and  are  limited  to  6  and  4  miles  an  hour  at 
other  places.  Similarly,  the  London  Unitetl  Company  are 
limited  to  12  milo^  an  li"  u  01^  6  miles  of  route  out  of  3.') 
miles,  and  on  the  lemaimug  JL»  miles,  10  mile.'^  an  hour  or  less 
is  the  maximutii.  m  -[.:ie  of  the  fact  that  none  of  these  tram- 
way.s  are  withiii  1  iiide>  of  ('baring  Cross.  Similar  limits 
have  been  laid  down  for  the  North  an<l  Eist  London  suburbs. 
Thus,  in  London  ihetx-  «-.is  the  cnrioii.s  eoii'mvt  of  a  high 
s|M-pd  for  piiMie  service  cats  other  than  lrai;!«  ;iy-)  :n  cutwded 
central  streets  and  a  low  sjieed  for  tramwars  in  outlying 
suburbs.  The  ( 'imueil  of  the  .\s.sociation  ros|M!Ctfully  ask  thai 
eveti  if  the  Ho-anl  of  Trade  refuses  to  proceed  by  general 
regiilationi^  wheri!  any  tramway  eoiii]>any  or  municipality  ask 
for  an  hicrea.^ed  speed  limit  the  Boerd  should  not  refuse  the 
re<iuest  excej>t  on  the  written  report  of  a  naponaiUe  oilioar 
after  a  local  uiquiry. 


(To  d«|'}FBIDiaT,  NtraaiT  M. 

I.xsTiTrmux  or  EutoTsuMi.  Bsoikebb  :  UuicmisfBa  HwaaHTs'  S»:<  vk^v. 
7:30  f.m.  M«eltng  in  the  Manictpal  Sobool  nt  Tsdmoton.  Paper 
to  be  ri'sd :     The  Electric  Equipmeet  of  Aalqmaliilss,"  hj 
V.M.  Mahler. 

JCMiMt  Ixhtitctiiin  Emmnkkiik. 
AfhSt.   MeeUDS  at      Wi-ctiiiiniihir  I'alscx  Hotel    Paper  to  be  r«ad : 
»Beceat  L>ev«]opiii«Dti>  in  Klcctric  Lighting,"  b;  TroC  E.  T. 
SaiMgs. 
IMTOin&T.  IWraaireth. 

Ouvw.ow  Tix'iiMi  Ai.  Coil,l.r.aR  BnixTirn  BocORT. 
T.SO  p.m.    Ueetiiig  ul  XH.  Ttath-streel.    I'spvr  to  be  tmi  t  **  Cattods 
Hays  and  \\Vif'\  Phenumena."  by  Prof  ltly«h. 
In:-i  m- riux  mf  Ki  i  '  mnii.  K-.'.im  kii-s  ■        :■^^i  ^•  ^le<TIOX. 
Visit  to  Utiisata.  Everitiied  it  VigDok^  Works,  Acton-lane, Cbi««rjck,W. 
MONDAY,  Fsbrnary  StlL 
lN»TiiUTtox  o»  Euici<iii.iAi.  K.vuiiiaKua:  iit:we*sn«  Loc.ii.  SEcno.i. 
7i4VfM.  Hsstiog  at  the  Durham  OoUsge  af  Ssianss.  dsfsr  10 
as  fMbsr  dlseoiMd :  "  Descfliition  of  Som  Plials  bipesleil 
DothlR  a  Beeent  Tdit  to  the  Btaiesi."     H.  L.  Itiselo;- 
Soi  iKTT  or  EsniNitriu. 
TiSOp  n.    Orriinsry  (ietieral  Mwl?-i|<  ni        Koital  VnitsA  Ssnios 
In-tit>iiiuii.  Whitehall,  when  ih,'  Tc^m,!.  n-  Kleel,  Mr.  IHibolia 
J.  Went,  will  drhver  bis  Inaugural  Atldi<s««. 
IBVanutT,  naraary  Sth. 

btaitTViWN  g*  Ktaa.taiC4L  Enuuckus. 
S  p.m.  Oriinaiy  Gcoeml  Mssting.  Ittsm.  Uoolb  >t  KerthaWt 
l-aptr  oo  "  Fud  Keoaomy  In  Sisam  Pwwr  Plants,"  will  be 
further  diwun.'H.'d  The  fnllowint;  PspSTWiU  IkMI  bctasd:  *^Th« 
Value  of  Overhand  .Mairni  lor  Kloctrie  OtstribattSB  la  tfas  Uoilld 
KtnKdoiii  "  hv  '!  L.  AJdenbrooSf 

IxSriTl.TKlX  1. 1    ]'.!  I     illIi'M.  KmIISI  I        ;   Di   r  t-.    1,1.1(1  ShLil.'N. 

^ ^.M.   tiocting  al  the  l(<>val  CoUk-ge  of  Science.    I'ltwr  vo  be  lead: 
Bane  Notes  00  the  RumiliM  of  a  Mfass  Lighdag  and  fevw 
Station,''  I17  P.  T.  UlinsM. 
PBIOAT,  WtamuT  Utik 

I'MTMi-M.  SiyirtT. 

V  ^".m.    Annual  f!it.»i:i'  nt  ih«i  Rnviil  CoUt^;*  of  Science, 

l-.xiiiiitli>iii  rf>iii),  Sauih  K(-it.-ington,  whim  lh»  rresident- Elect, 
I'rof.  J.  H.  IH>;rDtiii«.  F.U.h.,  «riU  dahTw  an  AddivM  00  " fiadia- 
tim  FmsMie." 
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SUB-STATIONS  AND  AUTOMATIC  SIGNALLING  ON  THE  DISTRICT  RAILWAY. 


The  au1>«tation8  of  the  Metropolitan  Diatrict  Railway  will 
supply  continuous  current  to  the  southern  half  of  the  Inner 

Circle,  and  ti);i  wiiii'  .irr:i  >'\ fi'iiiliiiL'  frr.m  I".:i--r  Hani  to  Ilouns- 
low  and  fiom  Siiilijiii  s  Oj  W  uhIiIimIom  urui  kii  liniiitnl.  'r[i<>w 
points  fomi  approximately  the  oxtiomitie*  of  tlic  LOiupai;\  « 
system,  which  will  all  be  supplied  from  the  power  house  at 


ing  of  the  RtAtions  and  tunnels.  The  connections  at  the 
('hariii;;  Cross  Ku1>-«tatiun  :iro  Kimilar  to  thoae  at  the  Metro- 
|KiIitAM  Company  ■>  suh  stuMons,  <iru>  of  which  WM  denribod  io 
T/ii  EIrrtnriiin  of  l>eccmlHM  ;iOt.h.  p.  418. 

We.stinghouse  «pi»rk  gapli^litiiiiiL;  :ii :  cstcis  protoi  tthoE.H.T. 
feedenidirectlyupon  thfirentnnn  s  mt.i  tlii>  imililiiig,.ift«'r  which 
tlic  lattiT  jmsc  !.i  iMilutiii;.;  ktiife  switches 
I'jiorated  liy  a  loiiu  iii-iiUt<.il  pule  litt«d  with 
11  liook  at  tlio  I'liit.  1  (.t'sf  ^wiittios  are,  of 
course,  only  used  upou  r.kie  occasions,  their 
function  being  to  cut  the  pres.'iurt'  off  from 
the  oil  breek  feeder  switch^i  when  cleaning 
<ir  rqnin  we  to  W  undeitaken :  similar 
•Rtuigenient'i  arc  made  uih>ii  the  otiior  >iidu 
oi  the  oil  ^witches.  Kevente  current  rcluys 
■n  intUUed  for  the  potaction  of  the  E.U.I. 
feeden  from  the  aub-etAtion  end,  and  thoa, 
if  « iAioit«iraail  ocean  on  uasf  feadWi  cor- 
not  will  not  flow  to  it  tnm  tSm  wVetalioB 
"bus  b«rs. 

I'he  main  K.H.T.  'bus  ban  are  dirided 

into  fotir  scot  ion*,  e.ich  of  whi:h  has  one 
feeder  .iiid  one  lot.irv  i-onvorter  ccmnect«.'<l  to 
it.  liy  lli.i  iii.'L'Miy  of  M-lector  switthe.*  of  the 
same  type  a-^  the  isolntiii^  swit.-heH.  these 
lius  liai  section?  iiuiy  be  so  ronin  ited  us  to 
usi'  rho  fi  i  ,l.  i>  -iepikrutely  or  in  paiuUel  as 
<li>>iiri|,  ,1-1. 1  -niiil.ir  M!lcctor  mvilLlii-s  tjcin;; 
iiitimled  in  llio  rotary  cirtuit-s,  a  very  Hexililo 
and  convenient  arrangement  is  secured.  The 
preaaure  transformers  used  in  couuectioo 
with  the  measuring  instmmente  are  abo 
provided  with  loleclor  awitchea,  and  nugr 
thus  be  fed  font  aoT  partieular  pair  of  'bna 
bara  if  neoeaaary.  By  connecting  the  tnuw- 
formera  for  the  A  C.  lighting  circuits  to  tlie 
middle  eel  of  twi  bar  ■Maclor  awitchea^  it  ia 
puwiUe  to  mipply  the  kwd  tarn  either  pair 
of  inooauqg  feadera. 

Tlw  drmit  to  the  primariw  of  the  atep- 
down  transformers  ia  completed  by  iaolating 
and  main  oil  awitohea  in  aeriea,  and  connec- 
tion is  niailc  from  the  secondaries  to  the 
collecioi-  rings  of  ilie  rotarieK  through  sets  of 
three  Hin^le  polc  knife  switi'lu'?,.    H:ich  con- 
verter main  oil  swiuli  is,  in  the  onliiiiry  way,  band  operated, 
but  it  is  also    fitted  with    an  ovetlosi'l    tinu' limit  relay, 
which  comes   into   o[>erati.m  un<l   autuniuliL-ally   trips  the 
switch  if  a  prolonged  ishoitHiriiiil  or  ociurs.  In 

addition,  there  i.i  a  push  button  on  the  Hwitchltoard,  the 
piessing  of  which  will  open  the  main  switch  electrically. 
Two  knife  switches,  one  for  each  pole,  are  provided  for  the 
D.C.  aide  of  the  roUry  converter,  and  there  is  also  a  reverse- 
current  circuit-breaker  in  the  negative  side  and  the  usual 
equalising  switch;  the  latter,  however,  ui  not  phiced  on  the 
ewitehboard,  but  on  a  oaat-iron  pillar  close  to  the  machine. 
A  small  indnction  motor,  oonpled  directly  u>  the  ahaft>  k 
pinnrided  for  starting  eaeh  rotaiy,  and  its  awiteh  ia  jdiioed  on 
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the  A.(X  oonvertar  panel  of  the  switehboaid. 
Am  oontinnoai  enmnt  k  •Bn 


Lot'a-road,  Chelsea.* 


is  supplied  from  thn  aalxtation  to 
,,  .      .  ,  tluMndlwnjayetenMeimtrolladby  thetTndenmttnid  Bleetrie 

all  the  auh-suuons  are  to  a  «rett  [  r^j^^  Co.,  it  baa  been  neiMwary  Uy  split  the  positive 


degree  dmilar  in  design  and  construction,  it  will  suffice  to  select 
oneof  them— viz.,  thatatChanittCRias  (Fig.  Dfurdeseripdon. 

Three-phase  cutnot  at  11,000  voha  is  anpplied  to  thia  mb- 
station  from  Chelaen  bfueana  of  four  fee<lers,  and  after  being 
ooBverted  to  «oathnioua.enn<aBt  at  approximately  GOO  volts,  is 
Moveyed  by  21  cables  to  the  track  rail  In  addition,  there 
•re  D.C.  feeders  that  supply  current  to  the  tube  stationa  for 
oiwratia.t  the  lifta.  and  A.C.  feeden  are  aet  apart  for  the  Ugbt- 

•  A  Idly  niB8tnla«  MtMeoB  the  Ura-ieea 
n«  SlMtrMoa.  Oatobar  Slat. »  4. 


'bua  bar  n 


Mr  up  Into  throe  aections  on  the  fur  side  of  the  main  load 
mill,  and  in  each  of  these  is  interposed  a  -suitAbis  D.C. 
iiitcjirauiii;  xvattnii^tcr.  The  first  and  second  measure  the 
energy  delivered  ti>  one  miiti  M  clion  and  four  tnick  iucdens, 
and  the  thitd.  tliiit  to  two  truck  (coders;  the  three  other 
cables  that  convey  the  camot  fw  opomtiDg  the  lifta  are 
fitted  in  a  like  manner. 

All  lighting  is  carried  out  ou  the  three-i>ha»e  system,  each 
aub-alation  beinc  reapooaible  for  as  mucn  as  lies  half-way 
it  and  the  neighboniing  ooaa.  By  the  oae  «f  inter- 
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wniioitine  switches  it  is  jw^siljle.  howovor,  Ut  roiipio  up  tho 
scctiini-,  ^vi  llial  Ur'  lightinj;  will  ii'il.  iiirctli/iuil  with  in  rlie 
event  oi  u  »u  i  st;it ii n  bi-cakiu};  *iowii  m  lii>ni^  -ii>}ii>eil.  A 
WcBtinthouRe  ty|n  1',  triple-pole  nutomutit:  u;!  iith  is  iafer- 
noscd  between  the  main  swit4thhc)ar(1  aiui  the  high-teneion 
lighting  panels,  which  are  mounted  seiwrntclv  ami  ili»tinct 
from  the  fonner.  ("urrerit  is  transfoniii'l  I'  IM!.  aixl  then 
pAs.s(»  through  n  triple-pole  switi-h  an»l  ;i  ;  >  -mall  set  of 
'boa  bars  to  the  low  tension  A.C.  'Um  hurs  »hi(  h  are  ilivitleil 
up  iaU>  thren  sections,  each  feeding  two  lighlinj^  circuit*. 
Itieac  run  in  duplicate  to  tlie  District  Bulwatr,  tha  Chwii^ 
Cross,  KuRton  iV  Uwmpstoad  lidlwsj  and  th«  siikn  BtlMt  & 
Waterloo  JiaUway  i«BM«tively;  eaeb  is  pcond«d  Willi  an 
inUHntiiig  irattmetor  nir  meamiriiig  the  cooaumption. 

1m  imtratMlMa  and  controlling  gear  are  iuounte<I  n|ifin 
poliilied  blue  TOiiunit  marhlc  panels,  which  have  an  aggregate 
length  of  (i!*ft.  4in.  Keferring  to  Fig.  2  ami  f  i  Lri'ir.in.-  imm 
the  rightrhand  »idu,  there  are  first  the  si.v  A.C  ligjiliiig  jhiiick 
referred  to  above.  Each  pair  of  thesir  contains  two  double 
pole  circait  breaker-s,  two  ammeters,  one  integrating  wallmi'ter, 
(w.)  >0(>  :iiiiiH  !  (•  tnpir  |Milu  kail.:  sivitohea,  ami  one  triple  pole 
itUdO-amiiere  «wiurh  for  connecLiug  the  .snb  lightiiig  'bu»  liars 
aiitl  the  main  'bus  liarn.  There  are  also  txvo  lriplo-[H>lc  two 
way  lOO  aniperc  switchee  for  titarting  the  fan  motors  that 
supply  cooling  air  to  the  transformers,  and  one  triple-pole 
main  switch  for  discoDnoclin<_-  t'i<>  lighting  tnutsfonner  on  the 
low-tension  dih.  Tb»xm&\  ^^  i.j^ing  uiin  is  attached  to  the«e 
p&DeLl,  in  this  cxse  canning  a  :MX)-volt  infttnunent,  anil  plugs 
and  SCdcM*  arc  provide^l  that  will  allow  of  its  omini-ction  to 
any  phase  and  any  low>tension  feetler  for  pnrpnca  of  voltaga 
mcMnuMntnt.  Adjacoot  to  the  lighting  aeelion  of  the  board 
ar«  two  bstrttvani  ponals,  to  which  are  braugbt  tba  ioqr  in- 
eoraing  E.H.T.  feeders.  These  paneU  are  fitted  each  with  six 
300«lB|iere  aaunetcrv,  two  synsfaroecopes,  two  iotesrating 
waltme(en,andtwo  polyphase reTene-current  reUy^;  adequate 
illumination  of  the  instniments  is  obtained  by  four  incandescent 
bracket  tittings.  Two  red  signal  lanijie  below  tho  ammtiers 
arc  so  connected  wail  tln  twn  main  fee<ler -switrlns  thui  they 
will  light  up,  anil  iLu.^  wum  the  attemlmi!,  in  thr  r  \  entof 
either  of  Dioi-  (■]>cning  automatically  I'li  imh.  TIh  sl'  [lujiels 
also  contain  t\(o  push  buttons  for  tn|i]iiiig  the  main  oil 
switches,  and  voltmHer  switches,  rr.u-  for  each  feetler. 
Following  the  feeder  section  of  the  board  there  arc  four  A.C 
low-teuiuon  panels  for  the  rotai-y  converters,  each  of  which 
contains  a  large  ilhiminated  dial  ammeter,  one  power-fact<ir 
inator,  and  one  j>olypha8<!.  overload,  time-limit  relay.  Ked 
bmpB  are  aUo  fitted  and  connected  with  the  mains  .Hwiti:hcs  for 
the  puqwuo  descriltwl  above.  The  A.C  side  of  tho  rotary  is 
controlled  by  throe  lar^  single-pole  knife  switohes  placed  con- 
veniently CO  tlie  lower  pcntiaa  of  the  |mm^  and  the  enb-faue 
of  each  OMtains  a  atarting  switdifor  the  hidiictioQ  motor  wed 
for  starting  the  conTcrtere.  Centrally  above  the  four  panelii 
is  a  Westinghotise  synchmscopc  mounted  on  a  double-jointed 
bracket  that  enables  it  to  be  turned  in  any  direction. 

The  four  1>.C.  panels  for  the  .-iunx  machines  stind  next.  ,i!i<l 
each  confciins  one  l,0O0  amp^  it  lju  lut  breaker  with  a  rvveise 
tnnriif  u'l.i',  .if.-u'linient,  wtf  l  iiLii  illiii\iinate<l  dial  amniftor, 
one  vcliuieUT  plug  awilcli,  two  4,000  ampere  single  pole  knife 
switches,  and,  on  the  sub-base,  a  rheostat  dial  switch.  Then 
folkows  the  maio-loail  panel,  upon  which  are  mouat««l  an 
illmuinated  dial  voltmeter  for  tho  bus  buiT,  and  another  similar 
one  for  the  machines,  and  an  Uluminatcd  dial  ammeter  that 
nesMires  the  total  'Ims  bar  coneai  Next  is  tho  wattmeter 
p«uel  containing  three  instrumenta  of  t<,000,  6^000  and  4,000 
ampetct  ca{>acity  i^pectivcly,  which  •»  used  for  metering  the 
power  aup^ied  to  the  tbree  lines  before  menUonedi  Tm  lift 
paa^  of  which  there  are  tbree^  follow  this,  and  each  is  fitted 
with  aenitaUe  Wattmctet  for  measuring  the  power  :ibs(>rbc<l  by 
each  railway  in  its  lift  ciixniit.  After  thc'^e  come  li'  train 
section  and  track  feeder  with  a  capacity  of  3,000 ampere* 

each.  Tlcy  are  iiidii  .■i  .i.vLj,  litloil  ;i»  follows  — Two  aiiigli,- 
|K>le  .1,0f'ii  ;iinj„  re  .  iiviiit  hrcakcrs,  one  1,000  ampeix- illunii- 
iial*''<l  dii»l  awiuciLi,  .uiil  two  .l.OOO-nmiK'rc  single  pole  knife 
switches:  this  double  polo  arv.ingcnient  i«  i>m  i>  both 

th«  posiuve  and  negative  current  nuU  arc  insulated  from 
earth  throit^hont   The  1m»  bars,  wlikh  are  built  op  of  6iD. 


by  jin,  copper  -•*trip,  arc  arranged  with  a  ventilating  space 
in'twi  vii  iilj.ici.'iit  sections  insteiul  of  being  clamped  together 
suliii  ;i-  is  trei|uently  tho  eis«.  All  small  wiring  of  the  switi-h- 
Iki.uiI-.  wliich  so  often  criii^tiruN  i  langer,  has  been  very 
carefully  carriol  out,  and  is  neat  ami  at  the  "iinit-  time 
thoroughly  mechanical.  The  low-tension  A.C.  aiiiiu'  tci  s  ,ire 
all  operated  by  small  »ciie«  transformers,  each  of  which  con- 
sists only  of  a  magnetic  circuit  and  a  secondary  winding.  It 
is  merely  nocea&iry  toaliptheni  over  the  switch  studs  which 
form  tho  primary,  and  the  current  flowing  in  the  latter  suffice* 
to  induce  the  secondary  cumnt  which  operates  the  instrument. 

By  the  arrangement  of  the  whole  of  the  E.H.T.  gear,  such 
a«  cable  eod^  series  tfraasformera,  tct^  on  an  incombtwtibh) 
brick  wall  divided  into  small  eelb,  fire  and  life  ridu  are 
minimised  to  a  great  degree.  In  similar  but  horizontal  eeHa- 
thoE.ll.T.  bus  iMirs  arc  pl.iccit,  and  the  lightning  arresters 
l.iiu:  u  u  li  :i  si  ji.ii  .iU:  cubicle  with  a  fireproof  door  completely 
i-iil,>tiri^  t)iem  iju:  icndering  access  easy. 

Il.iii  i  i.]i«ration  of  the  oil  I  r'  .ik  ■swiu-hcs  (Fig.  .'i  i-  r\\\-  ted 
througti  ^caring  by  lar;:c  levers;  as  previously  meiii idueil  the 
switches  are  electric.illy  trip|»ed.  They  .ue  ercL-'.l  m  a 
masonry  structtnc,  with  each  of  their  three  poles  and  the  oil 
tiiiik  in  which  ihcy  arc  immer.sed  in  a  separate  fireproof 
compartment.  Two  f^t.itionary  contacts  mounted  in  laige 
porcelain  insulators  are  provided  for  each  pole,  one  b^ng 
connected  to  the  incoming  '  -n!  md  the  other  to  (he  OtMWNng. 
The  movable  amtact,  .m  nLowu  in  the  illustration,  couSta  oi 
a  copper  bridge-piece  mounted  on  the  end  of  a  atroqg  wooden 
rod,  which  latter  is  fastened  at  the  upper  end  to  a  crea  bar 
eonmon  to  all  three  polea.  In  doriqg,  the  magnets  mounted 
on  the  top  lift  the  contacts  with  the  assistance  of  a  pair  of 
balance  springs  and  through  the  agency  of  a  system  of  levers 
that  give  a  straight  line  motion.  A  toiigle  joint,  which  auto- 
matically locks  the  levers,  kecp.<  the  switch  c%"»fd,  Int  u|ioii 
|>utting  the  tripping  gear  into  action,  the  toggk-  is  i«le<ised, 
and  gravity,  assisted  by  a  [loweiful  spring,  cause.s  the  cross 
bar  and  contacts  \o  droi)  to  ttic  o[>en  ]>o»iti(>n.  The  oil  tanks, 
which  may  be  readily  liisongagod  from  the  contacts,  are  coii- 
striicte.l  of  heavy  sheet  metal  .md  lined  on  the  interior  with 
an  insulating  cement  moulded  to  fit  clo*ely  round  the  ter- 
minals and  moving  contacts.  An  exceedingly  small  amount 
of  oil  is  rei|uired,  and  the  tiie  ri»k  is  thus  rcduco<l  to  a  mini- 
mum, while  the  wo'Mlen  ro<l  carrying  the  i-ontact  piece  it 
elfectual  in  keeping  apart  the  two  terminaU  of  each  |iol>;.  A 
gauge-glass  that  »l)ows  the  oil  level  at  sight  is  fitted  to  the 
tank,  and  draining  and  lefilliug  airangement.s  are  provided 
tliat  allow  the  oil  to  be  changed  without  putting  ^*  switch 
out  of  service.  A  small  double-poU  two-way  knife  switch, 
mounted  on  the  top  of  each  ewe,  is  connected  in  the  red  lamp 
indicating  circuit  above  mentioned,  and  is  operated  by  the 
movement  of  the  main  switch  levers,  changing  its  position  as 
the  switch  moves  from  "on  "  to  "off"  or  vice  versa.  The 
essential  fe-itntcs  of  this  oil-break  switch  may  lie  shortly 
summarised  A!<  follows :  A  positive  and  direct  action,  the 
maintenance  of  the  >>\H:t\  |K)siiiou  by  gravity,  the  immrrsiuu 
of  all  live  part*  in  oil,  high  insulation  and  great  freedom  ;ioin 
fire  and  shock  risks,  and  acccssif<ility  for  cleaning  ami  repair. 
The  contract  for  all  the  district  U.iilway  .-lub  sUtion*  wa* 
awarded  to  the  liritish  Westinghouse  Company,  who  are 
H'-sponsible  for  the  design,  manufaeture  and  installation  of  all 
t  he  huildings  and  plant. 

In  aiitici)hition  of  the  more  -trenuous  conditions  caused  by 
the  shortiT  hemlway  )>launi'(l,  the  L)iscric[  Railway  Co.  hee  ha>l 
instnlliHl  a  system  of  signalling  for  which  great  tmprovcmcnta 
over  all  earlier  ayst4>aix  are  claimed.  This  plant  iireaentn 
features  of  more  tinn  ordinary  interest,  and  is,  moreover,  the 
fint  installation  of  its  kind  in  this  country.  The  section  of 
line  iM'twcen  Hangcr-lanc  Junction  and  South  Harrow  haa  now- 
been  work.  d  electr  ieally  by  tin*  District  Railway  for  ovrr  a 
year,  with  ri'sult.s  th;a  augur  well  for  it--^  success  on  the  move 
ini|H)rtant  sections  of  the  lino.  This  trial  section  has  a  length 
of  al'out  f>  miles  of  ri,,nl,!,-  track,  and  it  is  divided  into  blin  k 
sections,  varying  in  length  from  l,400ft.  to  about  :},.'iO0ft.  t 'ii 
the  District  I»ailw.iy  geiu-rally  th>Tc  arc  both  piwitive  and 
negative  insulated  traction  nuls,  tlie  riinniug  rails  not  being 
ust'd  as  condiictorii  of  tmction  euiTcntM.  The  distanee  between 
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HtatioiiH  is  Usually  dividrd  into  two  l>I(ickn,  thiitiii,  a  ".•>tartiiig" 
and  a  "Ix'itli"  liluck,  while  tiif  signalling  in  on  tin-  "normal 
clear"  principle. 

The  oKI  sipials  tlicni«elvus  are  of  the  onlinary  niecltanicai 
type,  and  are  in  no  way  Kpeirially  a(la|)l4!il  for  ]iow(»'  or  automatic 
working  ;  conseijuenlly,  they  arc  l>oing  replaced  hy  special  arni^ 
u  ill;  Westioghaiiae  electro-pneumatic  signal  motors  litted  close 
under  (he  scmnphorM,  and  the  onlinary  counterweight  it>  ro 
jilaoed  l>y  one  dia'Ctlyon  the  signal  aim.  The  niotorsare  encloisetl 
m  cast'irou  caiiinj^s,  and,  b«ing  c.i.4entially  .strong  and  simple, 
are  not  aflect«d  by  climatic  comlitions.  They  ai-e  controlled  by 
small  pin  valvt-n  worked  by  mcnn.t  of  electromagnets  in  the 
local  signal  circuit.  Signal  I'abin.s  uro  rtnpiired  only  at  each 
end  of  the  bntiu'li,  or  where  there  iii  a  croas-ovcr  raad  ;  in  the 


  n 


latter  case  they  are  normally  closed,  being  opened  only  when 
ro<|Uired.  No  great  saving  in  lirst  cost  in  probablo  from  an 
automatic  in-stallation,  as  the  initial  ex|)endiluru  is  pro)»ubly 
a*  great  as  thut  incurri-d  in  laying  down  the  mechuuical 
system.  On  the  other  hand,  the  working  exiHinse^  are  very 
much  reiluml.  the  saving  in  labour  lieiug  n  most  important 
item,  and  the  cost  of  n-newals  and  repairs  trifling.  Un- 
doubtedly, however,  the  greatest  lulvantage  of  an  automatic 
system  is  ita  suitability  to  the  rei|Uiroment8  of  a  very  fro<|uent 
and  'luick  service.  The  blocks  may  made  iw  short  iw  is 
compatible  with  the  running  sp«e(l  and  brake  |>ower  of  the 
trains,  the  strain  on  the  signalmen,  in^e^wintble  from  such  a 
serv  ice,  is  abolishctl.  ami  the  safety  of  passengers  is  thus  inde- 
pendent of  the  personal  c«iuation. 

The  principles  of  the  Wcstinghousc  system  may  b«  Iwst 
understood  by  reference  to  Kig.  4.  One  of  the  track  rails  is 
electrically  continuous  throughout  its  whole  length,  and  lou 
stitutes  the  |H>sitive  conductor  inm  the  genenitor  to  the  imli- 
vidual  track  sections.  The  other  rail  is  cut  up  into  block 
sections  by  mean*  of  ."pecial  rail  joints  insulateil  with  fibre. 
All  uninsulatetl  rail  joints  arc  liomled  to  ensure  electrical  con- 
tinuity. Power  for  the  o|)enition  of  the  system  is  generated 
at  65  volts  by  motor  generators  placed  centrally,  the  negative 
terminals  of  which  are  connected  to  aji  insulated  negative  main 
running  the  entire  length  of  the  system.  This  main  is  con 
iiected  to  each  section  of  the  sectionulised  track  rail  at  a  (mint 
near  the  latter  end  uf  the  block  i.'.,  the  end  at  which  the 
train  leaves,  as  distinct  from  the  end  at  which  it  enters, 
Koeistances,  K,  are  iiiier|K>sed  in  the  connection.s  l>etween  the 
iii^ative  main  and  the  sectioned  rail  which  roiiuce  the  P.D. 
between  the  rails  to,  in  the  present  instance,  from  3  to  6  volts, 
according  to  the  length  of  the  block  and  various  local  conditions. 

Considering  the  circuit  for  a  single  block  unoccupied  by  a 
train,  it  will  seen  that  current  from  the  jKMitive  brush  of 
the  dynamo  flows  along  the  continuous  rail,  and  thence 
through  the  two  relays  A  and  B,  one  at  each  eml  of  the  block, 
and  through  the  ballast  between  the  rails,  all  in  parallel,  to  the 
aectione*!  rail.  From  this  it  tlows  thivugh  a  lelatively  large 
resistance  to  the  negative  main  and  back  to  the  machine.  A 
traiu  entering  block  3  would  obviously  cause  the  vurruiit  to 
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(low  through  the  practically  negligible  resistance  of  the  <'ar 
wheels  iind  axles  from  one  rail  to  the  other,  and  would  thus 
shunt  the  relay.s  AJ!,,  with  the  result  that  the  signal  S  is 
idlowed  to  go  to  danger.  The  "track  battery  "  resistiinces  U 
connected  between  the  negative  main  and  the  sections  of  the 
sectionidised  rail  prevent  the  generator  being  short'-circuit^d 
when  the  track  circuit  is  shunted  by  (he  axles  of  the  train.  In 
fact,  the.sc  resistances  lH>ur  such  a  relation  to  the  combined 
resistance  of  the  ixiail  be<I  from  rail  to  rail  and  the  two  relays, 
all  in  pandlel,  that  the  shunting  of  the  track  cuts  out  only  a 
small  percentage  of  the  total  resistance  of  the  circuit  Thus 
the  current  iiK'rca.%  in  a  ciii'uit,  when  shunted,  is  not  great ; 
this  is  imiKirtJint,  :ia  it  is  advis.ible  to  keep  the  track  potctdial 
as  nearly  as  ]>ussible  cotiatant.  An  increase  of  the  total 
current,  resulting  from  the  blocks  being 
occupied  by  trains,  affects  the  potential 
between  the  rails  of  unoccupie<l  sections, 
increasing  the  transmission  loss  in  the 
negative  iwtin.  The  loss  in  the  continu- 
ous track  rail  may  generally  be  neglected 
on  account  <if  its  large  section.  Another 
circumstance  directly  afTecting  this  track 
potential  is  the  variation  of  the  resistance 
of  road  bud  according  to  weather  condi- 
tions. Broken  stone  forms  much  the  best 
bulUtil  from  an  electrical  point  of  view, 
and  tinders  the  worst.  It  may  here  be 
mentioned,  Ixiwevcr,  that,  though  on 
several  occasions  recently  the  track  rails 
on  this  system  have  l>een  tloixled,  the 
o]>eratiou  of  the  signal  has,  we  are  in- 
formed, been  in  no  wise  internipted. 

Coming  next  to  the  consideration  of  the 
circuits  of  the  truck  relays  which  control 
the  signal  circuits,  the  track  wil-s  of  the 
relays  are  (wrmancntly  connected  acioss 
the  rails  at  that  un<l  of  the  block  ui  which  the  relay  is  |ilacvd. 
Between  the  polcpieces  a  |H*larised  armature  is  suspended  from 
a  pivot.    This  amiattini  is  in  serifti  with  a  winding  K|  of 


Fin.  .H.— Oil  Biuuk  Kwrrcit. 

consider.ible  resistaiiuc,  and  is  connected  between  the  iKtsi- 
live  rail  and  the  negative  main  through  a  contact  operatctl 
by  the  track  coil  ai-mature — which  is  closed  when  the  track 
coil.s  are  cnergisud.  To  the  (lolariscd  armature  is  rigidly 
connectetl  an  arm  which  actuates  a  contact,  the  function 
1  of  which  is  to  open  or  close  the  local  circuit  controlling 
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the  signal  motor's.  The  operation  of  the-  relays  is  then  as  forfeit  all  clikiniK  for  con«i«lcnition.  Althuu^h  in  the  present 
follflura  :  When  a  tlifTcrcnce  of  potentiul  exists  in  the  ,  system,  it  is  |)o»siblc  for  the  extraneous  currents  to  energise 
normal  direction  iNStwcon  the  rails  -i.e.,  when  there  is  either  one  or  hoth  relays  while  the  train  is  in  the  Mock,  these 
no  train  on  the  block,  the  relay  tiack  coils  are  cxcitcil  latter  arc  so  interconnected  that  it  is  not  possible  for  them 
and  ilriiw  up  the  armatiin^  which  closes  the  circuit  through  both  to  be  eiierjiised  in  the  normal  direction  at  the  same  time 
the  polarised  armature.  The  polarised  armature  is  then  attracted    by  extraneous  cuiTent-s. 

to  one  of  the  |)oloa  of  the  relay,  and,  swinging  over,  closes  the      The  various  conditions  which  may  occur  with  a  train  in  the 
contact  in  the  local  signal  circuit.    As  already  mentioned,    section  may  be  catalogued  as  follows  : — 
there  are  two  relays  in  each  block,  one  at  each  enil ;  these  are       Both  relays  shunted,  nocxtraneous  current.  Kcault:  normal 
duplicates,  and  operate  normally  in  a  precisely  similar  manner,  uomlilion. 

oai'h  working  a  contact  in  the  local  signal  circuit.  These  con-  One  relay  shunted,  the  other  energised  normally.  Hesult : 
tacts  are  in  series,  as  shown  rleiirly  in  Fig.  4,  and  unless  they  I  signal  circuit  broken  at  one  point. 


Kio.  4.— l>i.t«a«M  lit  I'oNMcnoim  or  Ai'iomatic  SuiKAK. 


h  closed  no  cuirent  can  How  t  hrough  the  signal  magnet, 
le  signal  will,  therefore,  remain  at   "danger  by 


arc  Wth 

and  the 
gravity. 

The  position  of  the  ap|Ktratus  when  the  block  is  umpty  has 
been  indicatc<l  abo\c  ;  both  relays  arc  encr^istxl,  the  local 
signal  ciixuit  is  closed,  ami  the  electro  magnetic  valve  opci.iting 
the  pneumatic  signal  motor  is  conse4|uently  o|ien,  admitting 
compressed  air  to  the  motor,  which  holdathe  signal  arm  "dlf." 
As  soon  as  a  train  enters  the  block,  the  relays  are  ahort-cir- 
cuilod  by  the  car  a.\los,  and  thereby  de-enorgised,  permitting 
their  artnatin-cs  to  drop,  and  thus  breaking  the  circuit  through 
the  polarised  armature  coils.  The  |>olarised  armatures  thun 
swing  back  from  their  jK^sition  in  contact  with  one  of  the 
track-coil  pole-pieces,  and  in  doing  so  break  the  signal  circuit 
at  two  iKiints  in  series.  The  electro-magnet 
operating  the  admission  and  exhaust  valves  of 
the  pneumatic  signal  motor  is  de  energiscd,  un<l 
the  exhaust  is  o|)ened,  |)ermitting  the  signal  to 
return  to  "  danger  "  by  gravity.  It  is,  of  course, 
a  canon  of  successful  automatic  signalling  that 
any  interfering  influence  must,  if  it  has  any 
efTeut  at  all,  cause  the  signal  arms  to  go  to 
"  danger,'"  and  not  bring  them  "ofT."  Elx|icricncc 
has  shown,  however,  that  the  greatest  obstiiclc 
to  the  success  of  automatic  signalling,  on  electric 
railways  in  particular,  is  the  liability  of  the 
relays  being  operated  lay  extraneous  currents  so 
as  to  aiusu  a  false  "clear"  indication  wIumi 
danger  should  be  shown.  The  particular  claim 
of  the  system  under  consideration  is  that  it  is 
impossible  for  an  extraneous  cuiTent,  from 
whatever  source,  to  bring  the  signal  arm  to 
the  "otf"  |iosition  when  it  should  stiuid  at 
"  tlangcr." 

The  main  source  of  extnuieous  currents  affecting  the  signals 
is  the  .jOO  volt  traction  power  cimiitT  and  when,  as  is  the  case 
at  Kaling,  the  track  is  not  uiscd  as  a  return,  the  prc^icncc  on 
the  bl<M-k  sections  of  current  from  this  source  is  abnormal. 
Faulty  in.'tulation  of  the  train  c<|uipmcnt,  ]>ositiveand  negative 
rails,  |M)sitivu  cables,  ,Vc.,  are  the  most  frei|Ucni  causes  of 
leakage  to  the  track  rails.  Whether  currents  other  than  the 
signalling  current  on  the  track  rails  arc  normal,  as  would  1k< 
the  case  were  one  of  the  track  rails  used  as  a  iwwcr  return,  or 
abnormal,  as  in  the  present  case,  is  immaterial :  such  cuiTents 
would  l>e  ei|ually  disa-strous  to  a  sn.«reptible  .system,  and  are, 
it  is  sikiil,  impotent  to  afl'ect  the  system  considered.  Faults 
in  the  main  |M>wcr  circuit  occUl  with  sutlicient  froipiency  to 
demand  the  closest  attention  on  account  of  the  disorganisation 
of  the  triilbc  which  tlicy  may  c;iusu,  liiit  even  if  they  were  rare 
the  least  liability  to  give  false  signal  indications  of  safety  woidd 


<  )ne  relay  shunted,  the  otiter  energised  in  a  reverse  direc- 
tion.   Hc<ult :  signal  circuit  broken  at  two  twints. 

Both  relays  energised,  one  normally  and  one  in  a  re\ep>e 
<lirection.    Kesult :  signal  circuit  broken  at  one  point. 

As  will  be  plainly  seen,  the  circuit  througli  the  signal 
magnet  is  de.signcd  to  be  always  o]M<n  at  one  point  when  a 
train  is  in  the  section,  and  often  at  tivo.  With  regsinl  to 
reliability,  the  only  jjiUts  of  the  mechanism  which  can  be 
described  as  in  any  way  delicate  arc  the  relays,  ami  these  are 
enclosed  in  weatherproof  boxes,  where  they  can  readily  be 
examined  at  intervals.  The  air  pressure  used  is  about  TOlb. 
per  sijuarc  inch,  which  enables  compact  motors  to  bo  used  for 
signals,  points,  stope,  «Vc.  The  air  motors  employed  work,  we 
are  tolil,  year  in  year  out  without  giving  the  least  trouble. 


— Tbmn  Stoi'. 


The  piping  is  coni{iact,  the  electrical  wiies  few  and  small  and 
the  alt»'ration8  to  the  track  of  a  triHing  nature.  This  systern 
is  applicable  where  track  return  is  usc<i  with  either  thinl-rail 
or  overhead  tiolley  wire.  The  signal  motors,  rel.iys  and  other 
special  apinralus  were  manufactured  at  the  London  works  of 
the  Westinghousc  Brake  Vo.,  and  BUpplic<l  direct  to  the 
Undei^groinnl  Kleciric  Kailways  Co.  of  Loudon,  who  installed 
the  apparatus  thomstdvcs. 

Fig.  5  -•ihows  an  autoniiitic  stop  designed  to  prevent  trains 
from  over-nmning  home  signals.  This  consists  of  an  iron  arm 
between  the  trai-k  rails  .ictuated  by  a  compresseil  air  motor 
a<aing  in  unison  with  the  adjoining  signal  motor.  When  the 
signal  goes  to  "danger  "  this  arm  is  elevated  to  a  position  in 
which  it  engages  with  a  cock  on  the  air-brake  system  of  the 
trjiin  ;  thus  the  brakes  arc  in>tanlly  and  automatically  applied 
if,  foi  any  reason,  the  dri\ci  should  tun  past  the  signal. 
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ProgresB  i«  being  mado  with  the  electrical  equipment  of  the 
BMiops  fioad-UrauDenmith  section  of  the  Gnat  Western 
BMlmf,  wUdi  ram  in  oanneotion  witb  the  Imar  (Srelo  of 
(ha  HetnqioUtao  and  Metropolitan  Diatrieb  Bsilway  Cos. 
Tbt  work  on  tfaie  fine  ia  heing  carried  out  by  the  nihray  com- 
pany itad^  Measc«i  Kennedy  &  Jeoldn  umtg  aa  eonaoltiiig 
electrical  engineers. 

The  ilpii^i  iri  l  y  the  Great  Western  Railway  C'o.  to  adopt 
electrical  woi  kiiiu'  was  largely  intluenceil,  ami  no  ilrmbt  ;ic  cele- 
rated,  by  the  ailjilratioii  proccudin^'u  ;is  to  tlin  nicth  ul  .if 
electric  traction  to  lie  put  int<i  openition  upoi>  the  Iniiui  Circli'. 
At  an  early  staL^i:  in  these  [)roc-eedini;s,  Mr.  K.  Moon,  l\,C.,  on 
behalf  of  the  <  ireut  Western  Kailway  Co.,  niado  un  ap)jlirjiti<)ii 
for  a  liKMiR  .standi  to  appear  and  watch  the  proceed! on  that 
company's  behalf.  The  application  vrn-t  unsucce.Hsful,  but,  as 
we  pointed  out  at  the  time,  we  donbted  the  valulity  of  the 
deeinoH,  for  the  Ureat  Western  Railway  Co.  pos8eB«  the  right 
to  go  to  arbitration  over  the  question  of  change  in  the  system 
«( traetioa  of  any  portion  whatever  of  niilway  over  which  they 
liwfii  nuing  powen.  Fortunately  •  aatulaetory  arraogemen't 


Portion  et  ihe  Otmi  We»l«m  Ii»ilw»;  to  be  slaeiricsliy  equipped 

Other  lUilwaya  8hovrn  lliu-  -:  :  ! 
Bleotoio  Tianmaf  ■  ibown  thas 


with  the  CSroet  Western  Railway  (.'o.  was  arrived  at,  and  the 
further  delay,  which  wonM  nndonbtedly  have  been  oecAgioned 
had  the  Great  Western  (  ompany  taken  lejial  acrioD.  wasj 
avoided.  Tlic  cmnjtiiny  lia-i  now  dccideil  to  ciiuip  itji  sub 
luhan  lines  wliiuh  iiui  in  conjunction  with  those  of  the  Mutio- 
politan  and  .Motropuli'.an  1  )i..-trict  liailway  Cr)s.  iijxui  the  -systi'ni 
adopted  by  thcms  lat  tcr  tum  ei  lis. 

The  total  length  of  route  of  tiio  tir.^t  ."^ci  tion  to  be  so  equip[)eil. 
rofened  to  above,  is  -i  GO  miles  of  double  tiack  and  statnlurd 
gauge,  the  track  rails  bein^  'J7  \  U>.  bull  headed  rails.  The  line, 
shown  on  the  map,  inchules  no  grailicnt  steeper  than  1  in  ."'O 
and  ao  curve  sharper  than  1 00ft.  radiiu.  An  insulated  third 
and  fonrth  rail  system  has  been  adopted  in  order,  as  already 
pointed  out,  that  there  may  be  intereomuunieKtion  between 
thia  line  and  the  Inner  Circle.  The  conductor  rails  ace  inverted 
channel  nila  tA  10  aq.  in.  aaetion,  having  a  gnaianteod  average 
eoodnetlvitjr  of  IS-S  per  eent^  tut  of  pure  eopper.  They  are 
beifig  aappued  by  the  Frodingham  Iron  &  Steel  Co..  the  bonds 
and  connecting  cables  having  been  supplied  by  Meiara.  W.  T. 
Henley's  Tele.irraph  Works,  "rhe  rails  arc  supjjortod  on  Doulton 
porcelain  insuiatorit,  upaced  at  an  average  distance  of  ^ft. 


apart,  the  third  nut  being  carried  lOin.  outside  the  track  rail 
on  either  side  and  the  fourth  rail  being  •ipaced  centrally  between 
the  munini;  rails. 

Power  will  be  generated  at  Pi<rk  Koyal,  which  i«  :1A  miles 
distant  fmm  the  line.  The  boiler  pl.uit  ronsiKt.s  of  10  Ital'i.ui  k 
fc  Wili'ox  boilers,  each  having  an  avemgo  cvajkirutive  rapaeiiy 
of  ]  lOlli  ]h  1  liLiui.  These  boilers  will  be  fitted  with  chain 
grate  bt<jki:i  s  and  self  contained  nuperlieaters.  There  arc  to  be 
eight  gcncmtiu^'  sct-s  each  of  T^Okw.  capacity,  and  eunsiBling 
of  I,2.")0  R.ll.r.  ItellisR  engines,  coupled  to  three-phaac  50 
Electric  Construction  Co.'-s  throe  jdms*!  altematorB,  generating 
current  at  6,600  volts  per  phase.  The  engines  will  bo  of  the 
triple-expansion  three  crank  vertical  encloMd  type,  to  work  at 
a  steam  pre«suro  of  1  !>01li.,  and  with  steam  8Ul>erheated  tn 
.'lOO  F.  .Messrs.  IkhUis^  and  Morcom  are  also  supplying  tite 
surface  condensen^  which  will  have  indenendent  iteam-driven 
punipai  Four  Klen  towwa  wfll  be  employed  to  eool  the  cir- 
cttfatthiff  mter.  11m  mako-np  foad  ia  to  be  taken  from  a  w dl 
In  addufon  to  the  main  aets  four  auxiliary  sets  will  be  i  r>' 
vided  :  a  continuous  current  and  a  three-phaae  generator,  each 
driven  by  a  Itelliiw  engine,  and  two  E.C.C.  motor-generaton>. 
The  eonti'act  for  the  coal  and  ash  conveyors  hxs  been  given  t.i 
Messrs.  Spencer  .V  Co.,  coal-mea.suring  lioxe.s  to  Messrs.  lUlKotk 
iV  Wilcox,  auil  th.'  rrani  .s  t^l  .MeKsrs.  Marshall,  Fleming  >V  .I.ick. 

Current  w  ill  lie  supplied  from  the  generatini:  station  tlirougli 
.Sieraen.'  three  core  ]i.ij)er  insulated  loaii  sheaih^ji  u^l  irinoiired 
cables,  lai<l  in  Howanl  .asplialte  lined  steel  lroui;hlng  to  two 
suli  >t,i;ii>n.-.,  where  it  will  convertetl  to  dOO  vo!t4  continuous 
current  by  lucans  of  Hnire  I'oeblos-I^i  Cour  motor-generators, 
in  parallel  with  which  will  be  Tudor  batteries.  From  the  lub 
station  to  the  rails  Siemens  concentric  lead-sheatltcd  and 
armoured  feeders  arc  to  be  employed,  laid  in  Howard  trooj^ 
ing  in  trenches,  either  in  the  fairway  or  outiido  the  tracks. 

The  trains  will  be  made  up  of  two  motor  oaiv  and  four 
trailses,  the  fonner  seating  from  40  to  passengers,  and  the 
whole  train  asating  S04  to  SSO  possengen.  There  will  be  four 
motors  on  aadi  motor  ear  oontroUM  on  th«  multiple  unit 
system,  but  the  oontraet  for  thn  latter  equinnant  haa  not  yet 
been  let.  Westinghoiue  air  and  lmn<l  Uakse  wQl  be  Used. 
The  average  K|ieed,  including  f^utita,  will  be  16  miles,  snd  the 
nia.xitnuni  'M  luiles  an  hour. 

We  are  indebte^i  to  Measr!>.  Kennedy  and  Jonkitt  for  the 
infonnatloB  eootained  in  the  above  artieie. 


ELECTRIC  DRIYINQ  IN  WOOD-WORKING  SHOPS. 

On  account  of  the  very  intermittent  manner  in  which 
machine  toolii  in  wood-working  shops  are  used,  the  applic.i 
tion  of  electric  driving  to  such  cases  leads  to  considerable 
economiois  as  compared  with  other  means  of  driving.  This  is 
due  to  the  fact  that, although  the  kiad-fttctor  may  be  extremely 
small,  yet  the  whole  shop  shaftitif  has  to  be  kept  going  ooU' 
tinually  where  a  gaa  or  stasm  engme  is  used.  Tnere  is  alao  a 
further  loss  doe  to  the  fset  that  at  sudi  tines  the  engine  is 
lightly  loade<l  and  works  at  a  low  efficiency. 

In  the  case  of  electric  driving,  the  motors  employed  arc 
Usually  ordinary  shunt-wound  or  compound-wound  motorn, 
which  drive  by  belts  or  through  spur  gearing  or  by  a  combina- 
tion of  lioth.  Of  course  the  motors  ami  .si.irting  and  regulat- 
ing rhcostat.s  have  to  be  suiLably  cncltMed,  so  that  the  sawdust 
H  prevented  from  interfering  with  the  smooth  working;  of  the 
installation.  While  tb(>re  is  nothing  very  unu.sual  to  1x3 
recorded  a.s  far  as  the  general  arrangement  of  the  motors  and 
driving  gear  are  conccruc<l,  it  is  to  be  hoiwd  that  the  follow- 
ing n<ites  will  Imj  of  interest,  as  they  include  the  resuhs  of  a 
series  of  actual  experiments,  carried  out  for  determining  the 
power  required  for  variona  wood-working  nuH^line  tools  under 
different  conditions. 

Ilioee  tests  were  made  by  Electromotors  Ld.,  and  we  bare 
recently  been  nlbrded  the  oppoctnnity  of  inspeeting  two  of 
theirinstallBtiona.  Theflntwaainthepmndses  of  Messrs. W.H. 
Aiiher  &  Soa,  boildeie  and  eontraetors,  of  Oravcsend.  All 
woodwork  there  was  formeriy  done  manually,  but  a  year  ago 
the  firm  decided  to  instal  machine  tools.  It  was  at  first  mtende«I 
to  drive  the  various  machines  by  belts  from  a  line  shafting 
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driven  liv  a  l  Uiriiio,  bm  this  iiloa  wiis  tinall}'  <lro]>pe>l  for 
economic  reasoott,  ami  electric  driving  was  dei'iilcd  Tlic 
|ilatit  lias  Im'Cm  running  since  last  April.  A  Ji  tln  i  i':ii-re  an- 
five  inotorw,  all  gcmi  cncloKcd  and  ull  compiwiKi  woimd,  with 
itic  exception  of  a  \  ii.i'.  motor,  wliicli  is  «liniil-wound.  The 
voltaj;c  of  tiupply  is  IliO  voltfl  in  all  csises.  I'kich  raotor  has  il« 
starter  fixed  near  to  it  oti  the  wail,  and  the  startint;  rlieost-it-s 
iire  of  tlic  Stiirtovant  make  enclosed  in  ta  iron  box,  tlio  lid  ot 
which  i$  fitted  with  a  spring  catch. 

The  circular  saw  bench  can  take  ;uiy  si/.e  of  saw  up  to  3lt. 
in  «lii(metcr,  and  the  maximum  thicknc^^s  of  wootl  which  n«) 
lie  cull  is  13iD.  Thie  uiachiiie  ia  driven  al  about  1,000  reva 
{ler  min'.  by  a  li  ii.iv  motor  (riacod  in  a  brkk-Uned  pit  under- 
RWUid,  anil  power  i"  truniinitted  by  a  Sin.  link-batliM'  halt, 
tnia  belt  Iwing  completely  enclosed  by  a  wooden  caring.  Mr. 
1'.  F.  Mclnni:*,  clectrii'al  engineer  of  (;rn^■4-scnd  iiiul  4:(>ll^ulting 
cnj;ineer  for  this  inAt.nllaiion,  fomid  th.it  the  fsaw  boiicli,  when 
i  ikiti;;  :i  loin  cut  ut  the  rate  ot  tift.  |>er  minute  on  Hjin.  «  Tin. 

pitchpinc,  i-ci|iiitcd  l:>-.>  ii.ii.i-.  t»  drive  ii.  .Some 
further  tests,  taken  a  frw  days  a^o  by  Mr.  J.  .\ItL'ch,  of  Eloctro- 
motore  Limite<l,  will  be  fiiuiid  in  the  followin;;  t.-»blc  - 


AwtuKf  nniprrrs 
lakfii  inctor. 


Rind  of 
wood. 
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ii-a 
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lOfl. 
Tft. 
fill 
Aft.  Ain. 


1 
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24in.  ■  tin. 
.11. in.  ■  ,vi'i. 

•Mm. 

Hiu. 

Min. 

Ma. 

Min. 


Mniiii  AtHi  Kikw  i  cinnitii;  UkIiI. 


The  tenoning;  uiai  hini 
link  beltfrooaS  n  r.  : 


is  driven  at  'j,7(X>  revs,  per  nun  by  a 
ii:U>r  ttinninu  at  l,'2<>0  i \ ji-, r  min. 
This  machine  can  do  various  kinds  of  work,  accoi-diiti;  lu  the 
tools  with  whieb  it  ia  fitted  at  the  time.  When  running; 
light,  it«  motor  tonk  a-5  am}>i-rea  and  when  the  taachtna  waa 
tenoning  uitch  pine,  removing  cubic  in.  of  wood  in  10 
aeeonds,  the  cttvreat  enMUmptton  .miountcil  to  9  5  aui]>eros. 

Sagar's  planer  and  thickneKsing  machine,  which  is  designed 
for  Sin.  by  '21in.  planks,  i«  driven  by  In  k  fi.nii  i  '  m  i   i:,  it..r 
ninning  at  800  revs,  per  miu.    The  planer  itseii  runa  at 
I  jii  MX  iiiately  4,000  res  s.  |H;r  min.  The  following  figures  are 

Ilut  nault  of  .some  teaU  : 


lakcDbf  motor. 

Kind  o( 

Widlh  01 
wood. 

f  hicknes.i  o( 

Length  of  Time  in 
plaBk.  mooihU> 

FHfiiplna 

«in. 

iin.  under  cut 

sft.  »iin. 

s-s 

5in. 

|in  over  out 

f>h.  -JO 

t  Motor  And  |>tanci  running  light. 

Another  ."5  ll.l".  motor,  running  at  1,'JOO  i>?v.s.  per  min.,  dri\  e.s 
a  band  »aw  and  a  vortical  spindle  machine.  Both  uachioes  are 
driven  by  belt  and  for  thiH  pur|HiBe  the  motor  is  provided  with 
a  pnlley  SOin.  in  length  which  is  aupportod  at  its  extreme  eod 
away  from  the  motor  by  a  thiid  bennng.  The  vertioal  apindle 
tumi  at  about  4,000  revs,  per  ma.,  and  the  speed  of  the  band 
saw  is  4.800ft.  per  min.  VThm  driving  the  belte  only  the 
motor  took  2-4  amjHMi'fi,  and  when  driving  the  belts  and  Kind 
saw,  ruQuiiu;  light,  amperes.  .Same  teat  results  ar« 
tabnbtad  below  :— 


tkraiiy  me 


takra 


VrpHh  at  eot 


Langlh  Ttaabi 
of  Hood.  Bteonds. 


•as 


l>nil 


'.•in. 


1  in  foiiii  of  »  tri  I 
\  jin..  }in.  and  ;ia.  I 


lU-..  (.m 


•Hi.  ••IB. 


10 
•M 


■Jo 


2U 


;  Mr.i>>r«tiii \rtii..-,'l  in -uuli-iL- >|iiti>lii  iiir.::i:if;  ]i.jhi.  j)  Motot. varlical 
■ipiiiilli  :i  :ii  lr.iv.i\  ^.i*  Tiiiiiiiiij.-  lu'tit.  Viitical  fnnnillc  ".ixh  mbbftiBg 
fuiwiK  tt»"l  f'T  tilt-  |tivvi'<U8  Mi  on  jpin-llr  rimDtng  ligbt. 


An  en»ery  whei  '.  u-od  for  grindiriL:  i  ^l^  is  l>elf.  Irnc'-  at 
l.iilO  rcvg.  per  mm.  by  a  h  n.i'.  mol'-r  roiuung  ut,  l.JOii  revg. 
pitr  min.  \Vhen  the  motor  and  Ivl-s  ^^crc  ninning  light,  the 
eiirri'iit  consanied  by  the  forniei  waa  0  7  amj>ercg ;  when 
grinding  a  straight  moulding  cutter  on  the  hollow  emery  wheel, 
the  current  ranged  from  1  to  •-'amperes.  It  may  Iw  mentione<i 
that  the  motors  rest  upon  sliding  bedplates,  which  readily 
allow  any  sag  in  the  l)«lt«  to  be  taken  up.  The  gnarantce<i 
etilcicncies  at  full  load  are  ■.— 1<«5  per  cent,  for  the  12  II.P. 
motor,  per  cent,  for  the  H.i'.  motors  and  78  per  cent,  for 
the  J  II. r.  motor. 

H^tricity  is  alM  employed  for  liglttiug  the  abops  by  incui< 
descent  bmps,  two  being  wired  in  seriee.  Current  la  egoveiyed 
to  them  by  lead  covered  twin  eabtcs.  The  power  current  is 
ncasurtiiJ  by  &n  Aron  meter  with  a  time  rahiy.  From  S  p.m.  to 
10  p.m.  in  winter  and  from  6  pm.  to  10  p  m.  in  glimmer,  cuncnt 
is  chargcil  for  by  the  f!  ravesentl  t'orjHiration  at  the  rate  of  ."id. 
|MM'  unit,  but  during  all  other  hours  the  price  per  unit  is  Id. 
only.  The  amounts  iKtid  by  Messrs.  W.  II.  .\rcher  Son  for 
electrical  energy  for  tlio  la-ft  two  i|narter»  were  A"!.  Is.  Cd.  and 
£}.  }-2s.  lid.,  rc^iitictively,  and  wc  arc  informed  thai  tbe  last- 
named  amount  inclndea  emlySnnits  for  which  the  higher  price 
(if  ad.  ha-"  been  paid, 

.•\nothcr  elccttieal  inKtallation,  vei  y  ^iinil.u  u.  the  one  just 
de-^cribed,  was  ciirrieil  out  by  Klectomoton  Limited  for  Me«sr*. 
Styles  A  Sods,  builders  ami  carnenters,  (Jolden  sc|uare,  W.  All 
tile  motors  are  shunt- woimd  anu  semi  enclosed.  Tbej  are  fed 
from  the  maing  of  the  St.  James  >V  Pall  \faU  Eleetrie  Light  Co. 
at  21 1  volts.  .\t  the  request  of  the  (ire  initnrance  company  the 
motors  were  oncloMil  in  sheet  metal  casings,  throtlgti  which 
the  .Iriviiig  ^haft  protrudes,  bnt  the  Ward'-Leonardmoloi*  starters 
are  not  protected  by  any  coVor. 

A  band  saw  is  driven  by  a  ^  U.t.  MOtar  Iqr  nWMI  of  SpUr 
gearing  (raw  hide  pinion)  and  a  belt.  The  speed  of  the  motor 
h  l,"J.'iO  revs,  jier  min.,  and  the  gearing  is  such  that  the  band 
saw  runs  at  a  upeotl  of  S.tJOOft.  \>or  minute.  When  both  motor 
and  saw  wore  running  light  the  current  taken  was4  ')  :in'.]K.-[-es, 
Some  iiiterestiiig  test«  cai-ried  out  with  this  machine  are 
recorded  below* 


Average  Amperes 
takflii  b;  motor. 

Kind  of 
wood.  1 

Orpth  o( 

cat. 

L«iifih  of 

wood. 

Time  in 
seconds. 

90 

7-15 
lOo 
100 

D«al 

lUhogan, 

Bflsoh 

din. 

3in. 
tiia. 

lit. 
lit 
lit  fin. 
Ut 

S8 
< 
U 
M 

The  ciroiilii  ,i»  i-  ilii  ,  rii  i>\  a  7  fi.r.  motor  by  sp*ir  gear 
only,  and  as  tt.c  u-j  u  luti.o  i*  a|ijmi.vim.itflly  1:1,  the  speed  at 
the  motor  sh.ift,  ;  .,  1.0.">0,  is  the  .siivio  a>  that  at  the  saw 
spindle.  Although  the  Ijench  can  accommodate  a  saw  with  « 
I  niK.  ter  of  J4in.,  the  saw  in  actual  tise  is  \9m,  only,  and 
when  running  light  reqnire.s  7'.5  amperes. 


Arcn^  ampercB 

Kind  of 

De^ith  0( 

Langtbot 

taken  by  motor. 

^vood. 

cut. 

WOSdi 

Mswd* 

IW 

IXal 

Sin. 

Cft.  Jin. 

10 

14-0 

l«a. 

ill  iio. 

ilia. 

7fLMn. 

n 

lit-0 

<in. 

A  French  vertical  spindle  runs  at  tlie  high  speed  of  5,000 
revs.  |)er  min.,  and  is  belt-driven  by  »  3^  K.7.  motor  nutlURg 

at  some  l..'iiiO  revs. 


lakm  bgr  moior. 


»0 
C-0 


130 


lificription  ef  wesk  icu*- 

Motor  urht  spinJU  lumung  liijiit. 

ilasb  v.oik  in'lcal.cut  ^in.  deopby  J]a.«Ue. 

of  .'1  ,Mi  Tft.    Time  In  seconds 
Mv-..ii  niiJ  luK^liiii*  running  light,  but  a 

idii*.  uk  dtauHitet.  fixed  to  »piadk. 
I>itto,  moeUing  work. 


S.i-ar  s  .IV,  r  aii'i  iiti.ler  planer,  designed  for  planks 
-.'ij'in.  by  f^in  ,  14  driven  thiuiigh  spur  {scaring  and  a  belt  by  a 
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a  ii.l*.  motor  nmning  at  1,200  rev&  |>or  miti.  The  following 
table  refers  to  some  teaU  with  thi»  mai-hine : — 


ArertRB  amps, 
tak^n  by  motor. 

Kind  of 
wood. 

Width  of 
wood. 

liongth 
of  wood. 

Tbiclmcn 
of  cat 

Time  in 
urcondn. 

7* 

15 

D«'*l 
L>e«l 

9in. 
ISin. 

7tt"iin. 
srt.  flin. 

,'.>n, 

,'jin. 

4S 
17 

Finally,  there  18  an  etnery  wheel  grinder  in  the  shop,  which 
in  driven  by  »  2i  n  r.  motor  running  at  1,.100  revs.  The 
gearing  i»  again  it  combination  of  spur  gearing  and  belt  gear- 
ing,  and  the  Gin.  emery  wheel  rotates  at  1,8(K)  revg.  per  min. 
Some  test  figures  relating  to  this  machine  will  lie  found  in  the 
following  tiible : — 


Avcng  >  amporea  taken  bj  motor. 

Nature  of  load. 

S-i 

s-s 

Motor  and  MU  onlv. 
Emer;  wheel  liRht. 

Rmrrj  wheel  RxindinR  moaldloR  oatter. 

The  electric  motor  cquipmonl  de«cribe<i  above  has  been  run- 
ning for  tho  last  two  yeani,  and  the  twin  rccoriUiil  were  taken 
a  few  <Uys  ago.  It  may  lie  of  intereKt  to  learn  that  the  number 
of  units  consumed  by  all  the  motors  enumerated  amounted 
last  quarter  to  iSt^,  for  which,  at  the  rate  of  :M.  {wr  unit, 
£  t.  I.3«.  )>d.  was  charged.  The  rebate  amounte>l  to  tis.  Sd., 
however,  so  that  the  actual  cost  of  electric  cnergj'  during  the 
quarter  came  to  £4.  (is.  lOd. 

Our  thanks  are  due  to  Mr.  .1.  Meech,  of  Electromotors 
limited,  for  conducting  ui  over  the  two  works  and  for  carrying 
nut  the  valuable  teat^  rocorde<l  above. 


BLBOTRIOITY  MBTBRS.f 

KY  I'.  H.  W.  (iKRtlAKOI. 

{CoHtiHuird  from  pitK  JT-J.) 

t'rrranli  ylllnHiiimg-airrnil  Mrltr. — The  F'erranti  nltcmating- 
eurrent  meter  is  an  integrating  watt  hour  meter  of  the  induc- 
tion motor  ty|i«  of  a  design  which  ditfcni  considerably  in 
apiiearancc  Ui  thoae  previously  described,  as  will  be  seen  l)y 
referring  to  Fig.  IS  (whicli  show.s  the  meter  with  its  cover 
removed)  and  to  the  sectional  drawings,  Fig.  19.  Tho  dial 
plat-e,  which  is  porcelain  faced,  is  in  coii.sequence  very  bold. 
The  train  of  wheels  pvcntually  gears  in  tho  u.sual  way  with  the 
main  spindle,  which  carries  an  aluminium  iliso  D  (Fig.  19.),  the 
latter  acting  as  the  rotor  of  the  motor  and  the  brake  disc,  ])aa»- 
ing  at  tho  back  through  tho  air  ga^w  of  the  two  {Mrinanent 
magnets  T  .M.  The  serie.<i  coils  .S  K.C  ni-e  wound  round  the 
poles  created  by  slotting  the  iron  yoke  which  is  fixed  aliove 
the  <ii«c,  a  wave  form  of  winding  being  adopted.  The  shunt 
circuit  consistfl  of  a  single  coil  .S  ll.C  wound  on  a  bobbin  placed 
round  the  core  C  of  a  tubular  magnet  T  M.  This  magnet  m 
provided  with  fotir  projecting  jwles  \\,  the  core  having  three 
polos  Po,  and  it  will  be  noticed  that  the  latter  are  almost 
immediately  under  the  slots  of  the  upper  or  scries  magnet. 
t'omj^enKation  for  friction  and  adjustment  at  low  loads  ia 
effected  by  turning  the  scries  |h>Ics  about  the  axis  of  rotation 
of  the  disc.  This  causes  the  shunt  coils  to  e.<ert  a  torque  oi» 
tho  disc.  If  tho  series  pole  be  turneil  clock  wi^e  the  disc  will 
tend  to  turn  in  tho  opi>o«it«  direction.  The  two  screws  S,  S, 
butt  up  against  the  frame  and  keep  the  series  magnet  in 
position.  Bv  loosening  the  one  and  tightening  the  other  it  is 
(>ossible  to  alter  the  position  of  tho  scries  magnet  where  tieces- 
sniy  by  the  de.sired  amount.  The  highdood  adjustment  is 
easily  iMirformod  by  raising  or  lowering  the  scries  magnet,  thus 
altering  the  air-gap  and  making  the  tieUl  weaker  or  stronger. 
Tho  series  magnet  ha.s  a  threaded  spindle  T  S  which  runs  tjp  or 
down  the  nut  N.  When  the  necessary  adju.slmeut  is  raiule  the 
spindle  is  clamped  by  means  of  tho  clamp  C  L  and  screw  S... 

The  meters  may  beiidjusted  to  -•tart  on  about  one-hundredth 
of  full  load,  the  tonpie  is,  however,  rather  low  {approximately 

*  I'lanor  runnioK  light,  at  :).IOO  revs,  per  niin 

f  From  a  fortboomin^-  book  to  be  published  by  "Th«  Electrician" 
Printing  and  Publiahini;  Oo.    All  rights  are  referred. 


0'88gr.-cm.  at  full  load),  consequently  any  additional  friction 
would  cause  greater  errors  at  low  loads  than  if  the  torque  wore 
larger.    The  wheel  train  is  well  made  ami  the  rotor  light,  so 


Flu.  19.— Mrritn  wtxii  Covrn  B««ovr^. 


that  friction  ou^ht  to  remain  fairly  constant.  The  st>ecd  of 
meters  of  all  sues  is  40  revs,  per  min.  at  full  load,  which 
simplifies  testing. 


llwMuiH  Imlvctim  Motor  J/r/«-.— This  meter  is  ilhistrated 
in  Fig.  20,  which  shows  dearly  the  working  parts.  The 
spindle  B  carrying  the  <lisc  A  is  driven  by  the  shifting  magnetic 
field  set  up  by  tho  sbitnl  magnet  D  (on  which  is  wound  the 
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shunt  coil  E)  and  tho  two  main  coila  F,  Only  one  of  these  i« 
Men  in  tho  figure,  the  other  being  exactly  behind  it.  The 
shunt  magnet  1)  is  fitted  witli  adjustable  ]>ole-pitice8,  0,  on  ita 
upper  pole,  by  moans  of  which  irregularities  in  the  curve 
of  the  motor  may  be  corrected.  The  meter  illustrated  puB- 
sesses  no  compensating  device  for  altering  the  angle  lietween 
the  fluxes,  and  is  intended  for  use  on  non-inductive  circiiit«. 
In  using  uncoui|>cnsated  meters  coi-o  should  bo  taken  that 
they  are  not  installed  for  the  purpose  of  raoteririg  energy  sup- 
plied to  enclosed  arc  lamjis  or  other  inductive  ap[iarHtus. 

The  bniko  field  is,  as  usual,  produced  by  a  permanent  mag- 
net', which  ii  of  a  somewhat  difTercnt  type  to  that  found  in 
meters  of  other  makes.  The  lower  jiolc  of  this  magnet  is 
reduced  in  section  just  liclow  the  pole-piece,  with  tho  object  of 
making  tho  "permanence"  remain.  \Vhen  te.<;ting  this  meter 
tho  ok-se  must  be  kept  closed,  as  being  constnictod  of  iron  it 
afTccts  the  brake.  The  effect  of  the  door  1>eing  open  liao  Iwen 
found  to  cause  a  difference  of  )  per  rent,  on  a  meter  of  this 
ty|K!  (the  met<M'  being  slow  with  the  door  oiicn).  The  meter  i* 
prnvi<lc<l  with  a  riamping  gear. 


FlO.  aO. — CHAMRRnLAIN  AHO  HnORIIAM  KC.  MeTKB. 

The  fTuiiimf!  luiluiliim  motor  meter  is  manufactured  in 
Goimony  for  the  Electrical  Co.,  and  is  an  example  of  gooil 
workmanship,  it  Insing  extremely  well  matle.  I'ig.  21  illus- 
trates this  meter  with  its  cover  removed.  Tho  motor  is  on 
the  loft  and  the  brake  magnet  on  the  right.  Tho  meter  is 
lit««d  with  a  cyclometer  ilial  train  worked  by  a  wonn  on  the 
main  spindle.  On  tho  right  of  tho  meter  is  a  choking  coil, 
which  is  in  the  shunt  circuit.  The  motor  consists  of  a  threc- 
I>ole  core  (Fig.  22)  with  a  laminated  yoke  above  tho  disc.  The 
shunt  windings  are  place^l  on  the  outer  limbs,  the  series  coil 
beingdivided  between  tho  middle  limb  and  one  of  the  outer  ones. 

The  shunt  windings  produce  a  tor<|UC  if  their  magnetic 
«'ffects  are  difforent,  ami  this  is  made  sufficient  to  overcome 
mechanical  friction,  the  meters  being  8li|.'htly  over-compen 
8at«d,  which  causes  them  rather  to  over-register  than  to 
under  register  at  light  loails.  In  oi-dcr  Ui  prevent  registration 
oil  open  ciiruit  when  thus  compensated,  a  »mall  pieco  of  iron 
wire  fixed  to  the  <lisc  h  attracted  by  the  brake  m.igtict  and  is 
just  sufticicnt  to  pull  the  armature  up  when  in  the  position  of 
moximuin  effect.  The  turns  of  tho  scries  coil  on  the  outer 
limb  are  in  the  opposite  direction  to  those  of  tho  shunt  coil  on 
that  limb.  If  only  one  series  coil  were  employed,  the  field  of 
that  coil  would  affect  the  fields  of  the  slnint  coils,  strengthening 
one  and  weakening  the  other.    To  prevent  the  strengthened 


fHtIc  becoming  Kuturated,  the  series  winding  is  put  on  that 
imb.  The  bottom  of  tho  main  spindle  rests  on  a  steel  ball, 
which  replaces  the  pivot,  and  rotates  on  a  jewel  in  a  bath  of 
watch  oil.  Tho  jewel  mount  is  held  in  jKwition  by  a  piece 
of  spring  brass,  and  is  removed  for  insjicction  with  com- 
parative ease.  A  novel  feature  in  these  meters  is  the  top 
bearing.  Instead  of  the  top  of  tho  spindle  being  turued 
<lown  to  a  small  diameter  and  running  in  the  bearing. 


Fill.  31.— IIUMMKL  Mp.TKIU 

the  spindle  is  enlarged  and  carries  a  small  pieca  of  brass, 
which  forms  the  bearing.  A  straight  piece  of  stoel  wire  of 
small  diameter,  fixed  at  its  upjwr  end,  protnides  at  the  bottom 
of  a  tube  of  much  larger  diameter  than  the  wire,  and  passes 
through  the  bearing  at  the  top  of  the  spindle.  In  this  way  a 
Hexible  bearing  is  formed,  and  the  rim  of  the  tube  serves  as 
the  top  stop  of  the  clamping  gear.  The  full  loail  ton|ue,  which 
is  about  4"8  gr.-cm.,  is  very  high,  and  as  the  friction  is  ■small 

Brcctaaco 


Ih,.        Hi  MUX  MrTKd. 

the  meter  :jhouId  remain  accurate,  provided  that  thecyclomcttr 
train  docs  not  introiluce  variable  friction. 

The  meter  ha«  a  small  full-load  drop  (about  0  5  volt  for  a 
.'•ampere  meter)  an<l  a  hhutit  current  which  is  about  the  average. 
The  shunt  current  of  a  200-volt  ."i  ampere  meter  is  O  Oii  ampere, 
whiih  makes  the  apparent  watu  12-0.  The  tnie  watts  Iwing 
H  per  100  volts — that  is  .? — the  lag  of  the  shunt  current  is 
appro.ximately  T-Vlcg. 

(To  be  continu«<l.) 
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ON  THK  BFFIOIEMOY  OF  ELECTHICAL  HAULING 
GBABS. 

IIV  AISMiUt  i;.  IIANSAICD, 

Tlic-rc  ii|)i>oitrii  to  lie  ;j;reat  doubt  amongst  engineers  as  in 
tlie  eiticiency  obtaJiialilo  witli  Kpiir  ^rearing,  nnd  the  following 
cxfieticnce  may  be  of  intui'c^t  to  soiuo  niaiuifacturerH  and  con- 
Hultaritsi.  The  writer  recently  had  to  obtain  quotations  for 
some  electrically-drivon  haulage  gearx  required  for  the  slate 
quarties  of  McsiHrs.  .1.  \V.  Greaves  iV  Sons  (Ltd.),  Blaonau 
Festiniog,  North  Wal«».  The  motors  were  to  nin  on  a  500 
volt  direct-current  circuit,  and  double  reduction  );earin^  with 
cut  stoel  tooth  was  '<pccifie<!.  The  full  load  rcquireil  was  u 
tension  on  the  ropu  of  .'i.OOOlb.  at  330ft.  per  minute  with 
»|i]>roximately  constant  8|joed  at  other  luails :  cflicicncy  was 
of  consiilerable  ini|K)rtance,  and  the  contractor  was  a^kol  tu 
Ruarantce,  un<lcr  a  strict  bonus  and  penalty  clause,  the  com- 
bineilefliciency  of  motor  and  gearinj;  on  a  three  quarter-load  text. 

Twelve  first-rute  firms  were  asked  to  quote,  and  of  these  five 
rcfuse<l  to  guarantee  any  ctticicncv  at  all,  e>  idently  Iwing  much 
in  <loubt  as  to  what  figure  it  would  \ie  advisable  to  give  ;  seven 
firms  ofTereil  to  guoi-antce  the  efficiency,  ami  their  figures 
varied  from  fil  to  7>*l  j>cr  cent,  at  th^cc-quart4^^load.  The 
onler  was  finally  placeil  with  the  S;mdycroft  Foundry  Co. 
(Lt<l.),  of  Chester,  and  the  illustrati(jn  shows  one  set  as  erected 
in  their  sho|M.    In  this  case  two  drums  are  provided,  with 


.S.tNDtCllMtT  Kl.«(Tlm  .\U.>  LKHStf  H  U'LAiiR  U(AR. 


elutche-s  so  (hat  either  cm  lie  w<irked  indc}icnderitly.  It  will  Ihj 
«een  that  Itcsides  hand  brakes  on  the  dnmis  a  magnetically 
ojwrateil  no-current  brake  acting  on  the  motor  shaft  is  pro 
vided.  The  iictuiil  reiluction  of  spei^l  is  frouj  600  revs,  per 
min.  at  the  uioloi  shaft  to  i;4  (i  revs.  |Mjr  min.at  the  <lnim,  the 
lutios  being  10  to  .><3  ami  17  to  M). 

In  onler  to  determine  the  etliiiencies  the  working  brakes 
were  replaced  by  a  i>air  of  IVotiy  hnikcs  an<t  a  series  of  tests 
were  nuidc.  For  the  three  qujii  tt  r  hmd  test  the  mean  of  a 
•lozen  readings  w.-w  taken  ;  none  of  these  differed  very  greatlv 
from  each  other.  The  electric  measurements  were  taken  by 
means  of  A<l.lenbrooke  eh-ctrostntic  instruments,  w  hich  enable 
a  high  degree  of  accuracy  to  Imj  obtained.  The  re>ult  of  the.«e 
tests  showed  a  combined  eHiciemy  ('.r.,  power  at  brakes  -r- 
nlectric  pow.  r  delivered  to  motor)  of  HTt  jtcr  cent,  at  three- 
quarter  load,  a  figure  which  the  writer  would  have  been  inclined 
to  doubt  as  being  too  goo<l  had  not  every  precaution  been  taken 
to  eliminate  errors.  The  figures  for  full  load  and  half  load  were 
K4-6  and  K.i-l  respectively.  The  efKciency  of  the  motors  had 
liecn  separately  determined  by  a  Hopkin.'^on  test,  and  after 
making  due  allowances  for  belt  liwses  may  Ite  taken  as  not  \esa 
than  !m-."i  per  cent.,  but  this  figure  is  not"  as  trustworthy  as  the 
figures  for  the  overall  elHciency,  and  it  is  therefor*  not  i>os!!ibIe 
U)  give  the  exact  efficiency  of  thege.nring  considered  sepai-ately. 
The  result.%  however,  show  that  a  very  much  higher  efficiency 
can  bo  obtained  with  cut  gearing  than  h  generally  supposed, 
provide*!  sufficient  attention  is  given  to  the  matter;  but,  of 
course,  such  results  are  only  attainable  with  the  best  possible 
W'orkmanship  and  design. 


POWER  PLANTS  IN  PARALLEL  • 

BY  R.  F.  H*VWAKI>. 

Throe  large  systomii  have  f^^wn  up  in  California  under  the  control 
of  the  I.OH  .\nf;ele!i  lOdison  Klcctric  Co.,  the  Standard  Electric  and 
California  Gas  &  Klectric  Cos. ;  the  State  of  I'tah  is  almost  covered 
by  the  lines  of  the  I'tah  Li^ht  &  Knilway  Co.  and  the  Telluride  Tower 
Co. ;  in  Ciuioda  the  Montreal  tjif;ht.  Heat  \  I'ower  Co.  is  operating 
a  lar^e  parallel  Hvsloni :  and  in  (he  StAte  of  New  York  the  Hudson 
liiver  I'ower  Co.  is  iuakinf(  grent  dovelopiuents  in  this  line. 

In  I'tah,  where  (he  aiUlior's  lessons  in  transmission  have  beei> 
leanil.  the  first  water-power  plant  was  started  in  June,  IHOtt,  and 
from  the  very  tirat  wiu  operated  in  parallel  with  the  steaiu  plant  in 
Salt  Lake  Citv.  Other  plants  were  constnicted  inuucdintcly  after, 
and  by  consolidation  and  reorganisation  were  joined  tof;etbor  into 
one  system.  The  rionecr  I'ower  Plant  at  Ogdcn  was  run  in 
parallel  with  the  Bis  Cottonwood  Tlant,  50  miles  awav,  for  the 
first  lime  in  March,  IHim,  Since  then  there  has  been  a  continuous 
growth  of  the  business,  until  the  beKinning  of  liNM  found  the  two 
systems  of  the  I'tali  Lih'ht  A  Railway  Co.  and  the  Tollurido  Power 
Co.  nmninK  in  parallel,  coverinx  a  district  160  miles  long  from 
north  to  south  and  including  six  water-power  plants,  two  aleoui 
plants.  ■i'M  miles  of  biKh-tension  trnnsniission  line  and  nearly 
500  miles  of  circuit.  The  iiinxiiiiuni  demand  on  the  two  systems 
was  about  lO.OtlOkw.,  and  the  load  i-onsist<-d  of  liKbling.  street  rail- 
way, and  power  for  all  kinds  of  Kcrvice,  including  tlonr  mills,  cement 
works,  brickyards,  siiieltem,  Hir-eoinprestors,  eyanido  mills  and 
other  mining  enterprises. 

It  is  iiupracticul>lu  to  operate  numy  powerplants  in  parallel  witli- 
out  private  telephone  scrviet-  l>etwcen  all  power  houses  and  sub- 
MUtions.  It  is  good  pro^'tice  to  bnild  independent  telephone  lines 
parallel  to  the  triuisiuisxion  lines,  bni  this  is  by  no  iiii-ans  neres«ar\-, 
'i»  perfect  service  can  he  obtained  with  telephone  lines  properly 
nrraiiKod  on  the  same  polen,  either  with  or  without  u  grounded 
iieutriil  on  truiisiiiisKion  line,  and  the  indicatioiiK  on  a  ti-lephone 
are  invnluiUile  in  givin);  warning  of  impending  troubles,  in  locating 
breakdowns  -ind  in  iiidicnlin^  biith-xolt  surges.  For  the  telephone 
line  itJteK  the  best  of  tnsiilntioii  can  be  obtained  by  na'ing  porcelain 
insulatorK  dcHij^ned  for  'i,0(IO  volts  lighting  serv  ice,  and  it  pays  to  do 
this.  .Ml  wiring  inside  and  nulside  of  IniildinKS  should  stand  n 
punrlure  test  of  2,0110  \  olts.  .\ll  plug*  and  jocks  sliuuUl  bv  replaced 
by  knife  switches.  Knife  switches  shoiiM  be  arrniiged  so  tliat  both 
In-11  nod  teleplione  can  Im-  rut  off  from  the  line.  The  telephone 
should  be  i-OMiiecteil  on  only  when  in  UM-.  For  protection  of  tele- 
phones and  operators  in  ras«  of  erosa  with  high-tension  Unes,  n 
simple  Npurk-gnp  to  ground  b«twe4-n  two  large  metal  cylinders  liaa 
h<-<'ii  found  iinile  etTeclive.  Thest'  should  Im' placed  in  a  fireproof 
cell  or  outside  the  building.  Stri<iigth  is  best  ulitained  by  using 
porri'ltiin  insulators  anil  No.  iron  wire.  No  copper  wire  of  lesa 
si/c  tlmn  No.  (i  H.  and  S.  will  stniid  the  stress  of  weather  without 
breaking,  and  iron  works  \ery  well,  (iooil  service  can  be  procured 
by  placing  telephone  wires  close  together  and  transposing  once  in 
half  a  mile.  NViili  high. tension  lines  untranspos<'d  there  is  consider- 
able induction  between  teleplione  line  and  ground.  On  a  4.1  mile 
!2H,00()-volt  Une  in  I'tah,  the  voltage  U-iween  telephone  line  and 
ground  from  this  cause  is  alxiut  1,000,  but  in  spite  of  this  the  tele- 
phone serx'ice  is  perfeet  ewn  in  wot  wejither.  Of  course  any  one 
ground  reiulere  the  line  inoperative,  but  the  trtiiisposing  of  the  high- 
tension  line  will  remove  this  ditfienlty. 

For  any  given  set  of  conditions,  coM-ring  co-st  of  eonstruclion  of 
water  power  and  price  of  steuiii  coal,  there  is  a  certain  load-factor 
at  which  it  costs  the  some  to  gem-rate  by  steam  as  water  power. 
If  the  load-factor  is  less  than  this  luuonnt,  it  pays  best  to  generate 
by  st4'am,  if  greater  b_\  water.  The  loail-factor  of  a  mixed  systeui  of 
lighting,  street  railway  and  general  |M)wer  and  mining  service  is  no 
higher  than  ii't  to  40  per  cent,  luid  the  t<Midenry  is  not  upwards. 
Kvon  ill  smelters  or  mining  caiiipis,  where  operations  ant  carried  on 
dn>  and  night,  the  load. factor  is  never  luueh  greater  than  40  per 
cent.;  and  w'hiU' flour  mills,  puiupingplantsnnd  some  other  operations 
may  be  continuous,  there  are  always  many  intermittent  s^^rvices  to 
alTect  them.  It  is  this  low  load-factor  that  limits  the  economical 
ilistaiK-o  of  power  triuisiuission  more  than  an%-thing  cUe. 

If  a  number  of  power  plants  operating  in  parallel  wore  each 
eijuippi'd  with  the  same  kind  of  governor,  each  governor  being 
ailjiistetl  to  act  on  the  controlling  mechanism  at  the  same  time,  it 
would  be  foand  that  an  increase  <if  load  would  be  first  taken  up 
by  the  steam  plants,  next  by  the  wat4-r-nower  plants  which  were 
nuining  on  a  constant  stream  with  impnbe  wheels  and  deflecting 
noir/les,  next  by  turbine  pbutts  witli  snort  pipes  and  ample  fore- 
bay,  niid  a  long  time  after  these  by  impulse  wheel  or  turbine 
plants  where  the  regulation  was  performed  by  varying  the  velocity 
in  long  pipes.  In  order  to  make  such  an  aggregation  of  plants 
govern  simultaneously,  so  that  each  should  take  its  share  of  load 

'  Abstraot  of  a  Paper  on  "  Koine  Prootical  Eiperiancts  in  the  Operation 
of  many  Power  Phints  in  Parallel,'  read  before  Section  Hoi  the  St  Louis 
International  Electrical  Congress. 
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\U!iatioiiH,  it  woulil  be  nwCKSBry  to  adjust  the  govtmon  of  idl 
to  t\\(t  tiiiio  litnjt  of  the  xlowoot  pUnt  In  prairtk-«  It  has  been  found 
nhiioft  inifi^sihli^  In  Xu  (lii;.  mi'l  it  will  genendly  bp  fminil  tJint 
ihf  L'iiv,-i  (if  I  ■,\:.|<ii'.  uf  till-  I-.i'ii  is  done  frwiii  (hi  Iili-^,'i -1 
\v  itti  [■  prtv.  jilii'tl  iir  li;.  n  stcniii  jilii.l,  or  pobsibly  bv  butil.  X'l  Ihmi 
;i  -ii  ma  |iliiiii  >  riir:iiiiiL,'  iTi  |iariil!i'l  with  wator-power  pliiut!<  il  i*. 
gciiii(iiJl,t  iR'i.iMiu,i  k'  Imte  ati  udjiistHblc  diuliput  UQ  tiw  guvmior 
to  iiiaki-  till.'  iiciiun  slow-.  utlierwiM  tiM  Ktesin  anghiM  will  have  to 
UIm  up  nil  ihu  Mu-iatkius. 

Ilw  MClttintiiMitB  for  guoi  vnlta^  dwnUUnn  on  u  lurtje  systetn 
nmninff  wreral  pUnta  in  parBlle)  wre:  (I)  Good  speed  regulation. 
(S)  Tlic  foiilrul  (if  the  whole  syitem  by  one  i-ii^rine<'i-  opi^rktilll  inmi 
(be  iimiti  ri'i-oiviii;;  and  distributing  ri'iitrc.  tincid  inaeniilt 
rcguliitluii  of  nil  ^'oiicriitiiix.  ii)  Lines  of  aniplt  earning;  cftpiu'ity 
itiid  Miinll  di'up.  (a)  Ample  tniiiofmnier  ciipHntvai  all  |HMnlKnlu-rc 
iiidndn*'  npiHiriitus  i«  used,  iti)  Ijjw  tcii^in?!  Ai^tiilmlinp  svHtcnis 
liitd  iiiil  iiir  -Mi«ll  drop  n>  fcedi-rs.  tmnsfori.j'  i-  mi  l  snu-ondnry  iiiaiuH. 
(7(  Tim  proper  '•i.iniro!  of  iiUr  <'nrr»>nti  li  t m  i)t»tii>iii).  IM«  Thi 
rvgldntiun  4)(  tlu-  pov, ,  ;  [m  tm  . .  ii  -it;.!  luii-  •>  i»n  dislribiitint;  i- .  sr.i  :ii. 

II  ibene  points  are  all  attendeti  to,  giMid  Ht^rvirc  can  be-  ui\ku  wilh 
mubMi  InU  Wtllriiiting  of  Iwhtiflg,  railway  and  power  gfrvice  :  if 
any  om  of  thcM  U  neKleeted,  bad  wrrice  moat  rMul(  un  pitrt,  if 

riul  on  tho  wbok',  of  tho  oyateiU.  AH  fC(|Ud>  the  (Mirlb  reqiiirt'- 
iiivat  It  may  be  pointed  out  that  a  tnitcmiMion  •y«t«in  bavme  a 
large  drop  iit  justiSid  only  uln'n  tli«  loud  in  l  onntant  and  the  Win 
»f  powi-r  iiiimaterial  fnuu  a  fnianfinl  point  of  view.  The  fifth 
rvquirc'iucnt  in  also  fully  appr('iiiat«-4)  now  and  nil  lniimniiii>i)on  men 
know  by  ciperiunc-e  thi^  iniportanci'  of  providing  utnpiv  Inuisfornier 
capacity  fnr  imlir  tion  motom  winch  h«Vo  10  bi-  »ljtrtv<l  n^aiilHt  limd. 
Witli  .  ^'ixt;  ti  ih-fonner  cupaiilv,  tin/  r«-»i»iA(if(;-in  armaliire  type 
of  mutur  VI, Ul  BUui  nganist  it  much  licavior  load  tliiiii  llii;  »i|inrr«l- 
cage  type,  itiiuply  bi  ciium;  th«  l»ri;c  slnrtiiif;  curronl  of  Ihu  liitUT 
type  redULtiii  tlie  voltage  iiu  luuch  luori'  ibau  ibu  «iiUiU  aUucttug 
ciiRgntof  the  iomiw.  laxtfui  lotlwaixlb  trngidnmuA  it  may 
be  alatod  fhat  antoaiatic  r«««l«r  ragnbtoni  ut  tb»  threii-plMa*  ioiluo- 
tkMl  lime  are  being  iimmI  witli  MUi»faclorv  ribullK  fur  irm(pil>tlBf 
tha  ifliso  ojid  4.UIK).volt  fivdem  in  Salt  Lake  (  ity.  TtUM  Migtt- 
latorb  not  onlv  cumpeniMti'  for  drop  in  iMfdilin,  tnuubmun  Itnd 
soconiUuieii,  but  alau  for  spi  ed  v  uriatiOBit  oaUMtl  fay  alight  aocMailU 
or  shoit-circiiitB  on  the  mitcKi 

A  great  deal  miglii  ;m  u  k".i  :i  on  hIiji  lIi,-  i It.  \ i_ nth  and 
'.'ighth  re<inir?>ni(jrit^  I  'lc  i*)ii  rttlm>'  eii(;iiiv4.>r  at  tiiu  Uium  roi-civiug 
ri  i;*.!('  -liMiil  I  I'.;,-.  I  t;..'  v..  irol  of  the  vol tiv^e,  while  the  power- 
lioiist)  opemiui*  Biiu»4ti  ti»l>i.- care  of  the  speed,  in  a  mixed  syslt  nt 
uf  Ughtuog,  railway  and  power  sarxice,  the  uiasimmn  load*  at  difler- 
eDt  points  of  th«  vysimi  oeciu  at  diAsrant  tiui««.  Cooae^tieiuly  it 
haa  been  found  baat  to  have  appmtiuiately  conataat  voltage  at  the 
raceiving  ataiioB*,  to  coinpeaaat«  at  tha  power  haaie  for  drop  in 
iraniiini«.Hiiin  lint-t  only,  and  to  eoinpenaate  for  varintionK  of  drop 
iin  the  dislribiitill);  fieders  by  regulnting  apparatus  at  the  receiving 
<  nd.  No  opeoial  diftirnlty  has  been  found  in  ivguLiting  for  a  mixed 
load  »f  light*  and  induction  motors.  A  variable  loud  driven  by  au 
inducti/iii  tnotrir  1,  ^  .^gi  fnl  tendency  towurd  ii«lf.r«f(ubitiaii  for 
ilic  W  i-:i'.vrr-f,iri  .r  .u  li-;it  lu  oU  caiiWs  iie«ily  the  Muoa dvop  of 
\'oll»  i«Jt  ihw  lugli  [Kiwcr-lm-ii .1  m  t.jl!  l..;u!. 

A  lin*^  of  great  cjipuviiy.  -m  li  us  tin  'r(-l!,,i  nli-  i'ower  Co.'b 
■10,000-voU  \im»,  retjuircii  a  t;eav;,  in.lutilivi-  current  at  light  loaiU 
to  eoBipaiinta  tor  tha  rite  of  volts  due  to  the  onpacity.  Un  a  tingle 
W'Bile  line  from  thit  company'H  Ivogan  power-honaei  delivering 
TfiOkw.  at  Salt  Lake  City  at  a  power-factor  of  100  per  cent.,  the 
poiwer-fsrtor  ut  the  p'nver  hoiiiK!  \»  nbont  6(1  per  cent. 

On  a  mixed  sysieiu,  the  powi-i-fiictor  cun  bri  kept  at  any  value 
between  UO  and  lUO  per  cent.  Ij.n'  I  he  »■»>•  of  synchronouK  motors 
driving  mUway  gcllerator^;  but  for  the  reijiiliitioii  of  voltage,  syn- 
ehrouoUB  motors  nre  not  of  inui-li  value  tiiitesx  used  for  that  purpoau 
iiluiie.  because  when  loaibd  with  working  riirieiit  thry  hfiv,  no'. 

nitOicicnt  current  r  i|i,,  nv  for  regulating-     t  iii' -■■  -  .in  lin   ih 

motors  are  under  tin.:  cuiilrol  uf  tJie  povter  coinpcit.ii..'>  upiiaiuid, 
pumping  and  other  rcgiUating  diflictiUiea  will  be  l  aiiiu  d  by  wrong 
ndjustmeul  of  exciting  ciuruot.  ijixly-cyde  rol«iric>«  are  too  sensi. 
ti vv  to  be  used  4a  iqgiilaitocB,«ad  to  «Mfitte  tbcm  in  parallel  without 
pumping,  varialiona  of  speed  ani  voltage  uniat  be  very  amall.  If 
any  trouble  oeoon  on  a  tio  cycle  ayalem  it  i»  g«naca%  iflpntviitcd 
by  rotariee. 

When  oiKM-atiiiy  in  piirallcl,  croiM-ciinents  between  power-houses 
intfodui  e  conditioiiii  which  may  xi-rioiMly  affect  the  voltage  rej^ula- 
lion.  If  the  exciting  current  '  f  'be  f>owcr  liunws  n<.>l  pmpcrly 
iid|iiMed,  Home  will  l<  nd  to  pn  l  .■ .  Ii  ,'her  solln^'e  at  the  receiving 
end  than  otht  rs  and  idle  currciit*  will  llow  which  will  be  lugging 
Willi  respect  to  the  (umier  anil  Icmlini,'  with  n  -.pert  1"  the  latter. 
The  aniouDl  of  then-  eiirrcnls      dcptudcut  upon  the  lelulivc  ,lif. 

ferenee  in  excitaliou,  tbv  load  and  the  line  comtnnt^.  Tliesc  idle 
eunenta  maybe  alituinated  in  two  waya:  fimt.  In  itdjii-ituig  ilie 
excitation  of  tha  ee«-eral  powar-l«onM«;  accond,  by  voltage  tegu 
iabon  placed  in  rireuit  (etween  the  tnu)«uji!i>*ion  line*  at  the 
Neaivjng  end,  which  can  be  ntijnHtcd  lv  luatntain  the  dillbraiiea  of 
viiliagce  between  line*  whUrh  i«  loqniied  tu  ptevamt  lira  How  of 
Mwa-ckuventt. 


Formerly  the  ilesiicil  h.>  i  tmld  only  be  obtained  by  trial  and 
experience.  NH' .  li  iwim  i.  In  the  UKC  of  power  t«ct©r  meter*  on 
every  g<"ii»rnl  i  en  tin  -M  t.  ui,  the  luljiiKtincnta  can  lif  madr.  with 
II  1 11  ,iL-\  t.  iiiri  I  nil',  riiii.iitioiw  of  line  or  load.  'I  ln  p'uvi  i-f..>'tor 
tneter  liii*  liei  utile  lui  iiiilis|i.:'ti«i»b!c  ndjiuict  in  tllw  "ipeniliuu  oi  all 
"VSichrplioU"  -iiai  i-.iii<  ry  un  l.-irgc  »y<!eiii>. 

The  fact  lltat  tiie  excitation  ot  the  |>uWer-hoU»es  depettds  on 
variable  conditions  on  dilTcront  parts  of  the  system,  socii»  to  point 
to  Ihu  itupracticabilitv  of  tising  auy  automatic  device  for  controlling 
exciting  cunanu  on  large  penUal  j^ntana. 

The  tnod  of  aKperieoee  in  Una  eouilniction  poinie  to  the  aae  of 
long  apana  of  atranded  copper  «*ith  ateal  towera.poioalain  Inairialon 
and  r^^d  iron  pins.  There  is  a  tendency  to  incraaae  rathw  than  ttt 
diiniuisli  the  cost  of  construction,  so  that  the  cost  of  copper  and, 
therefore,  the  choice  of  voltage  is  by  no  ineMiis  the  greatest  con- 
sideration in  desigiiins?  transiniasion  lines,  f".  Inratiiii;  n  !tn'  it 
slii.-.;.i  b<;  reuiemf).  ic-il  tlhit  accessibility  for  iijr.rul  .ui.l  n'p.nis  i'* 
nijre  important  tlian  saving  of  diFtnnce.  I'rf.vn  a  ev.  ly  impuri  ^nt 
piivver  house  and  distributiif_'  '  .  iitri  'nen  .li.iulii  b..  ut  len~-  two 
lilies,  and  soiuetimea  tw^o  routes  are  advisable.  Un  very  long  trans- 
missions there  altoold  be  aeotien  ewiteh  ■taWnwe  (aae  fig.  1) 
arranged  that  (Hirtiona  of  the  Una  MBb^  ent  got  for  mpftha  wtthmit 
putting  tho  whole  line  o«t  of  eeniee*  Unlaaii  thla  la  iaaa,  eadi  line 
must  be  designed  to  carry  the  nasnninn  load  tnnandtted  with  a 
small  drop. 

In  MystcniH  ronaiBting  of  aeveral  power  plants  located  ueor  one 
another  and  trananiitling  power  to  a  diatant  point,  the  amngamant 
doeenotumteiiillydiirernoiatbatofaeingbpowerhenaa.  lutUa 


Fie.  1. — Ueneial  urraogtm^ttl  of  Uigb-Teuiituu  Linc^  and  Svitchiis 
fur  A  uui»):er  of  Power  Heoatt  in  cune  lecaliigranpplyingMHiaar  to  a 
di-'tanl  I>istributing  Centra. 

cano  t?  i<  Usually  Ih-iI  to  treiil  the  Kiiialler  phiiits  ;^t:iH3itiliiij;  uiiils 
of  till  iiMist- iniporUtnt  puwei-  house,  us  represented  in  Fif^.  1.  In 
<!',  ^-t- III,  where  the  powerhouse  and  distributing  poiuts  arc  scat* 
Il  :>  ').  the  transiiiiiaion  ligea  willtakeettlierthauiinaifadnplioate 
bus,  to  wliicb  vilH  be  connected  all  the  powar  houaaa  and  receiving 
utationa,  aa  ahown  iBFig<2,or  eUethey  will  be  laid  out  in  llie  furm 
of  a  ring  main  at  thown  in  Fig.  i. 

NMicUier  for  aution  'bua  ban  or  tntnuuiasion  lines,  the  riin;  main 
divided  into  section*  as  shown  In  Mgt.  •  and  5  has  been  found  to 
be  the  most  practical  arraie,'ciiient  to  openitc.  If  the  bii^itiess 
lielvveeii  any  two  points  on  the  riiit;  becomes  bo  iiiiportiiu;  .i-*  to 
warrant  a  duplication  of  Much  between  tbcui,  the  ayatem  can  gener- 
ally be  rcMjlvcd  ini  <  i»"  or  more  rin^  idl  pnairil^  tfaMUgn  (bc 
important  centre  as  sliown  in  Fig.  4. 

Fig.  i>  shows  the  ring  sysUnii  a*  iipptied  to  jwwer  hoiiwa  and 
transfortuiir  slalious,  from  which  it  will  be  ^cn  that  it  ii>  prnc- 
ticiilly  ef  aivalant  to  a gnuiMwiteh  ayttem.  With  Ibia layottt  any 
Kroup  ot  immfonnen,  feadera  or  generator!  with  ita  eoiiMpMiding 
traDttnitaion  line  can  be  aepanUed  from  tho  rost  of  the  system  in 
an  ioitani  by  opening  the  hi^  and  low-tcii«ion  ring  'bus  switehMi 
TIiIh  arrAn;;eineiit  In  a  Kanirornicr  houae  w  ideal  when  eaeb  gtouy 
vi  tr.aiNfurnicrs  baa  oapacity  to  curry  all  the  power  that  can  be 

delm  icil  over  ihe  correspoi idm u'  hnc. 

Ill  ;i  Well  laid  par-illel  !.\ lutein  uu  failure  on  tr.oisiitif^sioii  linis 
can  cripple  tJtv  whole  »,v*l(.iji,  «iui  tvtanea  and  uiulul -generators 
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^<J\  UndenWDinrCn. 

Oo.  rMeitwd  powari  to  ooattnieb  a  tutw  rtflway  unilir  lu 
Xli^aUn  Houa*.    In  1903  it  was  wught  U>  iiMr«M«  oonaidf^m't  ly 
tha  littiogi  of  tha  Uujtl  CommiMion  ou  LfloUao  tnffic,  th« 

^'■rero  lo  lulujit  electric  truction  ufmn  auy  of  llia  Compao;'*  linen. 

Th' aonii«ctiuK  up  »iUi  th«  CbariuK  Cruai, 
'"0(nn|»njf  Uaffi:iKt<«i  to  thit  rndorgrxium)  Klactric  Railmj  Co. 

i>  Watford  «ai  i»ucliou«l  in  1903. 
Tlmietioaotatuba  nilwajr  betwuao  iUrbIa  Arch  and  CrieUawood, 

itadinlWl  It  it  intondad  to  axtond  the  lia*  AmB  ] 
jj^uMot  it  with  tbe  Qraat  Ototnl  BaUwaj  tarmlam  la  1 
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Power  HouM  Equipntftiit. 


T«<>  Ailniiralty  Wli«r|tT  ciKiilriiicrT  (ii.cliiulh.  \itt  himr  ucli).  with  oatn. 

biiiril  ilfAiii'ilrtvifa  «lr  anil  rircuUUuf  pump;  itcjini  and  electHc  feed. 

pumpi.  »o-tiit«  Clar  Oais  KMu^ainn.  Ilaad  aitag.  Muaial  ilraugkt. 
W*t»iHtrlr<n  lUUan. 


VVbceli'r  *  Klein  tnriace  ui.JlltMadnu-ri.  O^olini  town.  RUIir- 
Ktt>i«rlri  lt.ea  pnnDiw.  DuM MiMaikrat.  McDoiisstllitukm.  NVmIm'iI 
•  la^k.  at  !K  M. 

b.  A  \V.  ckalD  (TsUa.    H4>«ch  alark  C'S.   Omii  minuaUar,  llaiHt 


(  ' 


Wrir 


.  pitriBcr.  WelralMm  ud  Uatbar  &  PlatI  oln'trii;  Imi)  paniM. 
I  aiul  BraUi  luiKlcnacri. 
I  W^^lliincrtiii  r^HNl  imiitfjt.  Ilaiul  RLuklnif.  Kiicl  Uanutaai]  alack,  Nat - 
II I  ilranght.  iioa  X'l  ii.ii.l'.  Bamatoi  4  chaniilar  niidnr  direct L'i>iiiifi'lr-I 
y  i»  i>ii<''Iik«.  Umv.  thiiiil  il>iiam<>(<ir  iilKtil  ll|;litliiK. 
I  Klakr  A  Kiwwlvt  iliiplei  ttvA  i><iiii|«.  Mi-J  tiiba  Orveu  i-i.'uii.  Ilaml  ■t'.- 
Ii  I  klliK.  Hiniab  alark,  Ik  Ihl,  i>tir  t<Ml  ut  ttie  liuU<m.  Nat.  OrauKlil. 
^     Wlirtler  i-uuUtiiai-r.    .Mg|.ir  ilrlTvii  air  autl  tin  ulatliiK  iHinipa. 

I  Stii'face  couilouaern.  Twii  vortiititi  Rteam  il riven  puni|K«. 

I    Fuel :  slack 

Ix1wanlrj«ct<ircuud.  Weir  anil  Wirthiiigtim  |itiin|i«.  Gi«enecan. 

Kleiu  800  ll.i'.  walrr  diolrni.   Hanil  it^iking.    Niitural  drmuK'>'' 

Wbi^elrr  aiirfao;  condrn»«n.  Rl<ii'lr<>-s)l)r.<lrlrpii  lircnlatlD*  punpa.  Grmi 
eccinomlair.   lUvi  r  nator.  Mtchiuiliiil  lUikm.   Natural  Umicht.  j 


Qcaerol. 


Naawroua  eurvea  on  all  route*.    Vsry  liUIjp  In  pb»«. 


No  liattrrin  Kadi  moltir  car  liaiili  3  In  t  tiallrn.  B;  Itm  Act 
Hrmty,  Keadjf*  Tjiian  Ufbl  R)-.  Co  WMl.  rmrd  to  porcnaae 
tbe  line  ami  add  new  liiMa ;  Iwl  no  acbtni*  yet  dcteluped. 

Untitlitg  rram  wpanM  ttatlaa. 


Ti»^>  inb  iUlimia;  Rtrnloirliain,  threa  aookw.  B.T.a  rotarla*. 
i>l>ll»ir).  tlUM  IWikw.  B.T.II.  iMUriea. 

Trallav  a}i4«Mii  r«plac«tl  aocuniulatur  ly^tem  In  May.  IWl,  (Kor 

BirmlnKham  Corporation  Tnunwayi  f  Tabt*  inrarleal.) 

ITIiir^  .<it>^tnit<in«:  oival  1>ialti>iiinihniok  itaar  :^^irhr«lf.<^tala. 
Tiiditr  (Htlery  .--^  aaki**-  f>.r  t  tir.  !  aiid  I'mupfoa  •^^••nibl* 
K.^rtr  <itli*.|.^«l  l>M  IIUl  Bliil  Hkhuiit.  rtv*.|iliiif  •MLfr.al  :.Tl«v<iUa 
I  J  1.).H.«  .'ii^rn.iii  Mitt.  1't.uerlVA.  Ihjill*)  i'.)r|.«nTiuii>iHp(il^wtUln 
t     hoillf-i  li..ini.lar>. 

Incladea  lltioa  owned  by  Weat  ilromwicb.  HalKliwartli.  Tiptiw 
amIKiiuca  Nurtuolyuoal  AtiUiurltiu  laaud  totliaCo.  Fo««r 
lor  W«t  KroiBvlcliIinea  itip)>lieil  liy  Um  CorponUlou 

Two  <.1>l<i>l.le  ai'cuiiia:atur  iiili  aialiiint,  ««ch  of  IWkw.  boara. 


Mj.  ft   tJoollug  ponds  with  UArrlami 

ii|He-    " '      '       *  '  -  -  - 


Wheeler  larfac*  UfOdeliiter   I, COD 

Bpra)liiK  Durxlea.     Pram  t^nadnipfe-actins  Bteanv.4lrlven  pninpa,  2,5.0 

Uallt  per  luiar.  Luwi-«>ckrc<io,  le^s  tultea.  V leant  itokera.  Nat .  tlraiiitbt 
Itrewrtt  1  ii*ilrt   »iiit*<..  .-oiKlonaan.    <  on^uBiikC 

ciiifll**..    Wv,*(h*liau>n  f«wl-r«**.|.«.   sailnlw  •IrvaM 

Itenai.  •iitoiMiioayiliatiiaiMlnMl.on.ayor.  K« 


Clrraliir  ruutc  with  bniii'bai. 
U.tL'beater  Ctjrp<>r>tlon. 


InoliiilM  Mnaa  Itawd  from 


flNruiiinniwre.  Nu  valsr  nHilt-r.. 
•crcenci  slw-k.  Matutal  ilnualit 


Wheeler  coiidenMin.  Green  economiitei'.  Cooling  poml. 
ElectiitMilly  tlriven  pump. 

I  liter  tkbeelirr  •urfara  ivliilviiaria,  \,'.'M  II  r.  eacli.  Tku  Blake  A  Kliowlei 

^        l>anipa.    Una  Wrir  pump.    r«t>  SsM-lulw  (ireni  rruiiuraUen.  .Nu 

VIcara  atukrra.    Kwl :  mil  cual.   Naliiiml  drauitlit 


■teajii 
watrr  uuilriB. 


Watar  pnwer  atatkia-   l'<>«er>)kint*  alio  chaixei  eella  for  liglitlng  thr 
(laUM  way  UoK-l. 

Ham  »«nrr»t..ni  fl.Ciw  v..lu  S5  j-.   I  wonrtary  iMiirerturi  Mklkw,  Hurfaw 

lUiniieiiMTt,  cJri-nlatlii|C  iiihI  air  Teail  i»ilnip«  elei-lri iaily  driten.  Rctini»- 

iiiiMi..  niei'liaui  ul  .toai't*.  faa«l  water  nit.<n. 
Twu  Wlieeler  cou.letuerR.   Iwu  du[ilax  Iil4k<t  &  KiiowM  fetaaiiiHlrlveii 

tead-piimps.     vt'-tuUe  Green  cjofliuiiiiaer.    No  Hatar  cookra.  Ilaitil 

ituklufE.    Shire  uukii  il«Bm  c  jal.    Natttral  UrmU)<bl. 
8>l»aril'i& Kaniaamailetiiien.  W.irttiiUKlx'i  and  K<Jwar.!a  A  Huniaa  piiiiipa. 

•  twii  water  ciMilera.    Wel«ll  aCeaiu  cual.    '<tealn  btaxt  draitgllt  iturinii 

titra  heavy  toa*!,    ll<.«lriict«r  aup|>llea  aome  t4  the  iteam. 
V.y  .G.  Jai  Kun  nliiiiger  s  throw  electric  drivm  Iceil  and  c^iuli'ntlnK  puQipi. 

Une  Weir  fea-l  pnmp.   Tw.i  Harrjiiian  fc«.|  water  henlera.  Ilainlatoklug. 

fuel— dinible.aorr<:Dod  iiuta.    Natnral  dnnglit. 
SfJ  I'llt  gaa-drlTen  alati^ia,  luhig  town  (u  


Twuelrt'.  feed  ptliil|«  and  injeebtr.  i  elcr.  air  cuaiireabira  (or  WmUllflloax' 
brake  lanka.  Kaltery  9^  inllea  fn>in  !Mitt<in.  iua  Tudor  cclln  3U'J  amp 
lioun  caiiacity. 

Vican  Milken    MnaKTiive  auperlieaten.     Illake  A  Kiumlea  li-cl  pniniM. 

'.Kl'tulie  Urrfii  eo'noniieera,      .So  water  cuulera.     natural  draiifht 

Wu<dtey  >l<H^r  ciniI  •)«.  7d.  \Kt  ton  ilellveretl  at  »taliti4i. 
Itelllaa  aortai  e  eaa>laiii<en.    .i  thruw  nun  iHinipa  ilrlren  by  I'arkef  inolon. 

lireeii  ccotia.  Moai-i  and  llixlvkhiKiu  il-'ken,  all  im.tur  driireD.   S.  Vorka. 

pea  nulB.   Natural  ilruimht. 
Ledwaril  erapuratlve  cixidenNttr.     WortlilnilttMl  leeil    BJud  ouaideiuiBg  | 
piiniin.  IHi  Uilie  Green  econuniihan     Ihriinia  atoken.    Kuel :  alack  at 
H%.    NatJirm]  drauyht.  | 
HjiUtir.  I.iwii-viilt  S'Ptiaar  Si  i/>wllh » nitary  OHiverlrr uil>  lUUona.aiid  parll> 

dinct  (■•10  Volt  griierattou.  nu.im  plant  aup|>l*in>til«d  by  i  Viotur  lurMnMl 

directly  •  aupl«l  toHjkw.nen  raiid  iiikw.lioaatrr,  llikudsiuk't.  NaLilraiijtlit 
Wli»el«r  aiirlare  (HHidanacr.    Direct  lu.'tlng  ateaui  piimpa.    (irooii  acoii. 

Nu  waUr  eoider.    Ilaml  itokinK.  Fuel— alai-k 

Whnelar  i^nidrnaer  CooHnn  poinU,  witli  Uarrboii  •praying  ixixzlci.  Two 
■"iiam  duplet  puinpa.  No  naifioiBlaen.  Hand  lirin;;  Local  cnol.  Natural 
•liailgbt. 

Mngle. acting  Kuwlcr  cuodcriiera,  and  duul.le.ari log  (Irecu  A  Welt  feed 

piiinpt.     I  hn  e  Orcen  eiiin.    Itennli  alokera.    slack  at  Ta.  Td,  per  Ion. 

hleam  )rt  draught.    Graham  .Morbm  umU  c«'nveyorK  and  elevatora. 
Uirrln-i  Walwn  aiirf.  cue.  i'':'>.UUOit>.  per  >ir.>.    Kle<:.  Edwarda  pumM. 

SilMiu  Hall  fead  puiopa.  WO.lu)ie  eciMi  r.    liennia  itskera  Nat.  drauglil. 

nidor  'i«i>'C«ll  bailer),  re<mil>Ie  booeter,  nith  Tlinry  rngulator. 
Moagrave  uiriace  oiwlenaer.    All  anitUariea  elet  trlrally  drivin.  tlmii 

aci^MiBlarra.   Cluin  ;;rat''  ntxkriit.    Nutural  dranebl     lt«iti<>te  iik«>uir 


Italia  partly  caat'UekK'daixlTbarinlt  welded.  Coder  Special  Aci, 
190S.  •xltnal<iDo(!jr<»lt«  inllaa(:)niileaalnKle  lrack>  Dow  tinder 
tODMr  D.  liy  New  (li'n.  TractUin  Ou.  A  K.  W.  Blackwell  A  t  o. 
Une  ricrptionaUy  hilly,  running  tlirougli  kparaely  pofiaUted 

dlitrlcu   Tliree  lioomuUvea  aad  ele>«'B  Itnllm  alto  la  nan 

One  car  with  tup  caver.  Trigger  lift^gaanta 
liirect'onrrent  traninilMl.jii  to  all  eicrpt  two  arctlani.  Theie 

are  worked  by  :i  pliue  traiiaaiiaaiua  a  Itli  •latKiimry  aji J  rotar> 

traiiarurnii^ni  iu  3  lub  •titloim.  Incliulra  Italillii-lialkry  Une. 


Trael.  Mrjf  liUly.  OvtrbMd  iruaK.  TbU  u  the  niat  riertrtt  •»■- 
warlHiih.  Up*«Ml  III  IIWI,  wlUi  aeUfl  Iniii  MuiwcWiaU.  AIIMvtMlh* 
OT«rl>.^  ly.laai  im,         ICUIittr         ibGli.A4.      tr^ll'-r^.  Trala 

KlveTui'itatiioia,  nWhnuae  500kw.  Mitarie*,  lA  W'bonae  WMiw, 
traiikf'iriiiuni  .tokw,  negative  ttaoater  antiplnd  b>  each  rotary, 
nttiii^  top  roofi  ou  lUO  can.  Kuiiniiig  powera  over  I'm. ley  Co. 
Mut.  Tlirea  or  four  ■biLr7>  rnn'ea  and  ver>'  nnrruw  ■irvet'i  thnrngb 
town.   Till,  power  (or       llnea  wllliln  llie  ll«ir<Hiith  "(  Orlmiby 
la  auppUcil  from  Orimaby  Corponitlou  Electricity  Work*. 
I  urrenl  aiipplltd  lor  driving  wurktliop  machine  toola,  and  (bop 
UgliUiig.   s  trailer*  la  uae,  eadi  aaatlng  HUtht  paaarngaia. 

Urigliiil  tin*  Jotoa  laat  ami  Weat  llartlepouU.  Two  auburbao 
line*  In  Weat  Hartlepool,  u  E.IMJ.  3lK.  hatteriea. 

BulMicail  ralla.  Train  cunalita  uf  one  motur  ear  and  two 
trallen.  Tha  motor  car  haa  two  M  H.i'.  Botora  Tbe 
motor  oar  lakea  13  poiaeugvn  :  tlie  trallen  II  each. 

Nuwcr-iut  curves  and  oontlououe  Kraili<^iita.  the  longeat  Icuth 
beiiiK  U  lulira  of  I  In  10.  Use  runa  hail  dlitance  on  paoUc 
tuada,  reiiiallidar  on  ('iimpany'a  landa,   iiae  goodi  car. 


Trnek  on  wood  atringen.  *um*  '  p)io»>.«loctrt<: "  wire. 

No  batterioB. 


Two  accumulator  aulHitatiuM ;  totU  capacity  LMXi  aaipai«- 
iKiura.  Tu<lurcella.  Tbury  reveralble  lK>ii«t*T.  KijUIuj  atock 
InclttdeaM  trallen.  K>ili7lncliiile*iln**l«ll  Mutintatii  lUyt 


111  4'.rept  arCM  tnpplle^l.   Thrriult  raJI-weldlu|  nocn  uae^l, 

l)iKou  4  jio.nt  t»o«tr^ill«r  utalK  juncUjiia  lu  oere  are  llit*a 
witli  Uip  covers,    ttunnlag  powera  over  Wakefield  Ci. 

:!1  can  with  canopy  top*.   Trigger  llfe-saanla 


General  aystem  1*  3.ptiaae  gen.  at  fl.OMv.  reduced  to  MOr.  at  Mb- 

•lata*  by  r-itarte*.  Power  Iwaef  andrr  canatnuttani  |iaM|i 

......  -•  f  ^....4.v /■•/>..  ......  •     n .  ■  fi:MuA0^^i 
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will  Rtit^'  ill  i»t«p  thro>!t;li  uumv  whorls,  I'lider  iuimlihI  ninditioiui  as  [tar  us  p.;''-sii>lij  i  i  .11  MpHriiti-  llnpiihj:  rouiu»,  High-tonxioii 
Oii-rs  is  no  diffipiilty  in  cutting  fjonarators  and  synciunnmi-,  mnt  ir?  wires  should  Iw  co^trod  with  high-%'olt  insuiation  and  >i!»ppoTt«1  on 
111  iir  oiit  of  sei  \icf,  or  in  synchronining  power  housf  s  on  linrs  iit  iiuralators. 

(tiiy  point  in  the  aviitem,  but  when  everything  is  thro^tii  out  ot  ktop  Short  cirouitit  on  large  systems  operating  in  parnlWl  iifi-  liulj>io  to 
or  stopped  by  a  severe  short-circuit,  synahroniiring  i<i  altogether  too  be  more  s«voro  than  on  single  Byslems,  dae  chiefly  to  the  extra 
(low.  All  Bjncluonous  motors  should  b*  aeU-atarting  from  the  inertia.  High-volt  surges  may  be  started  simultaneously  from  two 
•llmMtMiiRMt  and.  or  at  Uaat  AoM  be  dow'gioil  ao  Um*  tb»  poinf  *Bdim«ieMrttoCTOrt»Midif>  •lioit.«ireait  mmuo  batiwo 
■Itarmte  mmnt  can  M  mritchod  on  ttlw  tbeyliAT*  boan  given  a  two  powar  hooaa*  H  toay  bittdt  wfara  the  two  planta  an  out  of  atop 
preliminary  spin.  200  H.P.  synchrunous  motors  have  been  regnlariy  and  then  twicv  the  normal  voltage  may  be  suddenly  impreiwed  on 
started  wiliiout  any  compensators  for  a  long  time  in  Salt  Lake  City,    the  line. 

Tower-house  generators  can  l><  svru'ipi'iisucl \«'ry  riipidly,  but  titne  The  disturbaiicos  due  to  short-circuit?.  Kwitchi'ijj  nnd  st.itic 
can  be  often  saved  by  rtmniti^:  1)11:11  t'^sj  i  eil  approximately  and  charges  aro  trifling  compared  with  those  \hM  nm  v  1>i  m  i  up  by 
sB'tlehin;;  0:1  liv*- Hrciiii  licfun    rli.uirn;  '.!).:■  I'xcififi.' c'rcoiL    lightnirifr  di"r1inri|<>«.    It  iimel  ti<>  rnnffsied  that  no  rciU  prt»gre3S 

IlL  tlic  r,ns  An ^'1  Irs  sy.,tL-ni.  il  i~  11  nilr  Im  :ip.  ->  t}:r  I Acilii,^'  cinniits  ,  has  11  nunli'  in  ikpiuiruliN  ti:>  protort  .igainst  these  disturbances, 
on  aU  gencmtors  and  synchronous  motors,  except  at  the  larceat  '  aod  to-dity  the  choking  effect  of  the  tranafonuani  aod  the  bi^ 
itatiooi  wbenaver  a  afaoii^itciiut  oofloza.  Aa  aoon  aa  tba  tranUa  la  1  ioaolatioB  oC  tha  vindiiiga,  knh  of  lha  oil  and  air>Uaat  Ijypok  ia 


Fin.  i. — ^0«n<ral  arranfrf-nierit  of  Hijjh  Ten-           Fm  ;i.    <  irni  r.tt  ivrr«ng«aient  of  High-Ten-  Ft  !  4    0«nersJ  arr«ngem»nt  HiRh-Tensioii 

fiiuii  Lines  and  SwiU'hei  t.  i  n  ui;;tiber  of  t'owci  -i'ln  Mnc- an  i  Switrhf  s  for  a nambar of  Power  I.itk  -  ;ui.l  Switfln  s  lor  n  nnrnln  r  cif  )'tiw«r  Plants 

HouM^  and  Itacaiving  Stations  uroilered  over  a  Uouaesand  iU>oeiving  Htaliooa,  lAld  (Hltoa  and  Keeeiving  Stations.          out  on  Uu  lUng 

large  di-Miriat;  Um  ogt  on  DiipHcala  Main  tha  Hiag  Main  Hiratan,  Hyitam,  villi  tmiima  fearing  tliwogh  (toa  Mabi 

8.vst«m.  Beceiving  Siatiott. 


cleured,  the  inaiu  station  geut>r»tor»  bring  up  speed  and  voltn,  the 
othar  cenaratora  and  motoca  are  pulled  iato  alap  and  the  aiatlon 
opanton  cIom  thaoirilina  cinmila.  Tbia  ia  a       good  malhoil  of 

atartioCt  bat  ia  not  a^licaoU-  to  every  comlition. 

It  la  in  eiaaiing  abort  circuiUi  on  transniiiwion  hnov  that  the  ring  | 
BTstein  aa  illustrated  in  I''ig«.  1.  U,  4  and      is  so  superior  to  the 
duplicate  'bus  system  shown  in  Fig.  2.     Wlieii  a  short-circuit 
occurs  which  docs  not  rirsr  iti^ilf  nt  nnrf.ihB  ring  'bus  switches  can 
hf  uj>eniid  up  so  as  to  n  p.  h  i  liii'  s\>'.i  ;ii  mio  two  or  more  separate 
part-*  compb'l*!  wilh  t:  ■■n-  .  "  .1  pinvcr  Im  .^m,  tines  and  loads.  This 
iiiiiiji-cii:ili'1y  lor  ut  -  ;ti.j  troiilil.  ,  tl'.f  -.iiort-circuitcd  line  can  Ik* 
ijuickly  c'><t  ui.i,  and  tlio  land  on  the  short-circmted  section  trous- 
fi'rrtril  "^to  the  adjaaaBt portion  ol  tba  riDf  witbout  atur  dttey  lor  cotUr 
luuniciiting  between  atatiana.  Autonatia  oircuit  ln«ak«r>  con  be 
naad  for  tneaa  liny  Ima  switches  with  great  advantugc.  but,  ixcupt 
on  unimpottant  branch  circuiu,,  thry  can  be  tIMd  nowhcru  vIkc  on  n  I 
tmnmiission  system  of  this  kind.    Ueverse  cui  ''  '  •  j  i»x'iiit  brciikwrs  I 
for  (.'lilting  out  u  short  circuited  line  will  net  i  under  n«rm»l  I 

CoiKiiti"""  '»  parallel  By>*ti m  power  jii  iv  Ij.  i  t  iiiii;  froits  i  irhiT  ■ 
diri'i  ln>:i  ut  nn\  luilf. 

So  1:11"  i»N  till  i  .prrntinr'  of  Im^.'  pmallel  systems  is  coiu'J  r:  1. 'i,  ir 
.tppf-iirx  iliiii  ill!  ijiii (  II  ..:  triiiisfonner  windings,  Ktat  vr  d.  Itn 
coniiecuons  and  gruuniied  neutrals  are  likely  to  b«  settled  b>  envum- 
MlnncG  ratber  than  by  dcwgn.  \  della-coniiccled  system  can 
operato  without  a  grounded  neutral,  a  Btar-cottuect«<l  •y«t«'iii  can- 
now  JjMiepaiaUal  ^yitamaaro  aliuoit  oeitain  to  have  both  star 
and  Mta'Oomieetid  tram&niMn  innhlng  togatbev;  and  au<-«iioiis 
of  cuttiqg  ont  000  tnuulMmar  in  a  banK.  or  of  nhnonnai  voltage 
oanMd  1^  braakdowBB,  baaomo  nnimportant  on  ncconnt  of  the 
largo  number  of  htrnks  in  tiso.  The  fact  that  ttith  a  prmmded 
neutral,  the  Im  uk  l  vin  of  a  single  insulator  miikcn  a  -I.  jit  1  ncuit, 
in  not  important  if  tile  lln««  ure  properly  hud  out,  and  when  break- 
<lowus  occur  the  quicker  something  burns  off  and  the  line  is  cut  out 
the  bolter.   Lightning  arresters,  lrattsfonu«it  and  awitohes  should 


their  own  best  proUflion.  Thia  has  been  demonstrated  over  and 
over  again  by  diochargts  from  U-rmintd  wires  of  traaslormora  to 
eaae,  a«ro»s  sparking  spaces  many  times  greater  than  the  total  gape 
on  the  lightning  arre^lirs.  un.l  in  spile  of  the  protection  of  choke 
coils  of  the  inoet  recpMt  ilfsitnj, 

The  sudden  raising  of  the  voltage  of  the  line  to  tlie  lirojikdown 
point,  due  to  lightning,  will  send  static  waves  along  ili>'  Inn'.  The 
ii-oltaga  of  ituaa  wavea  and  the  diatance  at  wbieb  tbey  iuah  be  effee* 
tiiw  dapanda  eUoNr  upon  the  atiangth  of  lino  laialattoo.  Wttb 


Flu.  i>  licneral  arraugeuicnts  of  HiKh-Toniiion  and  LoW'Tensiun  Uiu 
Barx  and  Sm  itchaa  far  Gonenting  aiM  Baaeivtog  fnatiena.  laid  ont  on 

the  Ring  S^sstem. 

wooden  pole  linae  th«  bnalation  to  gronnd  may  be  vor>-  high  in  t1i  y 
weather,  and  under  these  circumstances  the  static  wave  may  be  of 
>ery  high  voltage.  Some  waves  have  passed  from  lino  to  ground 
across  a  12in.  dry  air-gap  on  a  40,000-volt  line.  This  has  occurred 
on  severiU  occasions  without  diimnge  to  transrornicr!^, 

A  lightning  discharge  which  occurs  near  «  lino  without  .^liikiiig 
U  Ui,i\  -..t  up,  by  tlectromagnitic  induction,  11  liigh-froquemy  high- 
voltage  current  b«tw«:eu  line  and  gixtimd,  the  circuit  being  com. 
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plaiad  by  tb«1ire«king-<lowit  of  iiMurk-gnps  or  bwnlBUen  in  two  or 

tnonplMn.  I'lxkr  lUeu-  i>oiiditioii>i  a  vory  (n'eal  aiuoimt  uf  <.'iiorK,v 
mfty     pM*X'<l  ovcr(h«  line  in  an  oxtroiiiplv  «hort  spaeo  of  time.  A 
oiise,  app«rcntly  of  tlii«  kind,  rficontly  occurred  in  b  sinull  «ub- 
statiun  iitmr  HiUl  Ijikf^  Ciiy.  wlipr«>  ihe  station  was  couiplolcly 
destroyed  by  thf  «rlion  of  the  liglitniiiK  and  not  by  ony  cuiri'til 
follcwiiiK  from  tho  |>owfr  houftes.    It  followa.  from  nhal  has  bvvii 
written  iibciv<-,  llint  tlu>  ovt^iiditig  of  ti  By!<C(>iii  to  cover  a  vciy  larfjo 
uroa.  ^*  nil  <  ^|>o»^ll^;  it  to  (he  artion  of  mor<-  utornis,  and  coti- 
Bequently  inrna^iiig  (be  number  of  the  di»tinb&uc€«,  docs  not  by 
any  ineanis  increase  th»  severity  gf  the  wcondiny  diatarbftnc>  ~ 
wbicli  are  liuiii«d  by  the  insulation  of  the  Una.  Tnutafomici . 
■bottU  be  innilMcd  between  kym  of  higb-voltage  windim^i  to 
'withstand  ihoekl  ibftt  will  bmk  down  the  una  insulation.  Money 
spent  on  •xtn  IDanlation  in^ido  the  trrtnjiformerii  will  probably 
brini^  better  NttUna  thiui  tbr  anino  expenditiuo  on  ontaido  proteetive 
deviecH.   It  iH-mn«  prob»ble  that  steel  towers  will  be  ideal  for  pro- 
tectinR  Ktntiun^  and  apipanitas  bom  the  moie  •otoiib  eflbeta  of 
ligbt(iitigdii<tiiili  11 '  >  ,. 


P£y£i<OPH£liI  OF  THfi  POLLAK-VIBAG  WfiillNG 
nLIOBIFH. 

The  Post  OlVie*  aulhorilic*  have  been  carrying  out  trial*  ttilh  the 
rolKik-ViniK  »y»teui  of  rapid  telcgrnpby  with  a  vim-  to  itivestigulitii; 
the  Buitability  of  thiit  nytiteiu  for  umi  uu  hoiuu  of  ihvit  i'out««.  Ftill 
iiiforiiiatioti  regnrditit;  the  hMory  Mud  the  dOTekippwnl  o{  tU»  very 
ingenious  nvsti  tn,  up  to  the  raiotuer  of  IflM,  wUl  bo  found  in  Tfir 
EXtetricuni,  Vol.  XUII.,  p.  Sy.l.  Vol.  Xf.V.,  p.  dSfl  and  Vol.  1,1., 
y.  451.  The  arriujRvinent  of  the  apparatn»,th»apperiUui>  it»elf  and 
the  lucttiotl  of  coiine^tiiig  up  the  ^tuioiM  imtrwiiente  have  uoder- 
ifMu  no  ehuuise  tiiui'e  our  U»t  dewrtptioo,  but  •  nniuber  of  iiuprove- 
tuentd  iti  detail  hove  been  mnde. 

It  will  be  rotuetnbored  that  ih.'  i  r.uiMiiiiiting  ulxl  nceivinf; 
statiuHK  arc  eonuifttd  by  luo  line  wire*.  Two  circuits  ure  inude 
1UO  of.  The  hrst  \*  tuatle  up  of  the  loop  (oriiied  by  the  two  line 
wires  wiiilc  the  vecotul  eireuit  i»  funiicil  hy  liic  tno  liiii'  wircK  in 
parallel  aiul  the  earth      return  path. 

The  lines  an.1  cottu«<.'t«d  together  at  lltu  Uausuiittin^'  end  through 
■n  impedanea  eoil,  the eaotra  point  of  whieh  is  connee t c  d  to  the  appa- 
nttns.  tUs  anangement  being  similar  to  tlui  frequently  employed 
for  the  Eif^nlUiiK  enrretits  in  telephone  workin-;.  Current  iuipuls»  s 
of  \  ariouB  duration  and  at  three  diflerent  voltaj^rs  (the  vulta^eH  beiii  l; 
Imih  iicjjative  and  positive  in  Keiisei  ure  m-uI  in  liipiil  Hiiiccsiiion 
Ifiitiugh  tliC!.e  Iwu  lircuits.  The  two  series  of  lurreist  waves  are 
iiiip<trposed  on  one  anotiicr  where  the  two  circuits  liuve  eouductors 
iii  ODUUUOii.  but  ar^  the  tetnni  paths  are  distiuet  X\w  two  ;»roup«  of 
iiiipubie«  do  not  influence  eacli  other.  .\1  the  n  I'eivinj;  end  is  lui 
apparatus  i-onsisting  of  two  pairs  of  coils  and  diaplira;;ius  as  are 
iisi  d  for  a  teleplioDe  rectiiver.  luucii  iMiriuii  of  citrrent  iiupulsog  act£ 
ou  one  of  thMo  twQ  dflnnea%  wbidt  am  fixed  aid*  hf  sido.  The 
diapbrajfims  are  tbna  set  in  Tibiatian,  the  charaetsr  of  which 
evioantly  changes  with  the  nature,  frc*|ueucy,  .^o..  of  the  current 
waves  in  the  corrMpondine  circuit.  A  sniatl  vertieal  mirror,  rest- 
ing on  three  points,  is  pro\ided  in  front  of  tlie  two  telephone 
diaphragms.  One  point  is  fixed,  but  eiu'h  ol  llie  Diher  tHU  points 
of  support  i.H  Miade  to  f<dlow  the  inovriueiits  of  one  nf  the  telephone 
iliaphragnis.  A  beam  of  IirIiI  is  thrown,  in  a  manner  presentlv  to 
be  desoril*d,  un  to  tiiis  niirmr.  from  whence  it  is  relieeted  on  to 
8ensiti^o  pliotogriiphir  p.-iper.  A  current  impidsit  through  circuit  1 
inssuiiunk!  no  runt-nt  to  tlow  thruugh  circuit  'It  will  caus<s  the  .•»|>ot 
uf  liahl  Jo  ilescribe  i  vt  rtu'al  line  on  the  m  nsitised  paper,  while  a 
uurttsul  iuipuliH.'  through  circuit  'i  insiiumiiig  no  cunx-ut  to  flow 
tbiwigh  circuit  1)  wiU  eaose  the  bright  spat  to  wove  horixoniaUy. 
It  !«  cUmr  that  t1i«  spot  of  light  nmy  be  made  to  deeeriue 
any  kind  of  curve  i.uiy  (i>;ure  or  Ittter,  for  in:<t.iiiei  j  by  x<-ndi>ig 
current  iinpuUeH  of  ciriain  inteniiitiei<  and  dirietioii  tlwougii 
Itotli  circuit*  (■imullaneon^ly.  In  addition  to  tlicse  ni<ilious  the 
•.pot  of  li),dit  is  limile  lu  lilo\e  at  uniform  speeil  from  the 
left  to  the  rit;ht  of  the  s(  ii^Iilm'  strip  of  paper :  the  spot  is  pm 
duced  l>v  an  iucaiidceent  liiliip  ■iUrrouiulc^l  by  a  eyliiulricjd  scr'n-ti 
■.\Iu.'li  ii'.i.Uc*  hIkiiu  a  liiirii  'iiitnl  \\\\«.  -ind  n-  which  a  le  iicil  slit 
i- eii:.  Tlie  XI  ii*iti-ed  p  ipi  r  is  woeiiii  III)'  il^  icililiiii  at  a  iiniforiii 
sper  ,).  >uiei:  llic  4il  i^  iii<  ri-ly  i>iii  turn  iif  a  lieli\.  the  s|>:it  traMils 
across,  the  papor  from  left  to  riKhts,  and  witcii  it  jfct*  to  the  n^ht 
lituiil  4-iid,  it  xlarix  ngnin  on  Ihn  left  hand  aide.  Jty  th"  tra^d 
cl  tiM  pnptrTi  the  Unr  tS  the  wtidng  is  made  slanting,  the  be^-nmtn); 
of  oadi  line  Mmk  in  n  hmrtitontftl  line  with  the  end  of  the  pi  i- 
Oedingliite.  It  often  happens  liial  words  are  c  Jl  up.  one  p  irt  beiii;,' 
al  the  njlht-h  ir;il  .eie,  ttie  reuuuinhT  .it  I  lie  lift  of  the  ne\l 

line.  In  order  to  im  kI  err.ns  from  thii  smirci-,  the  iielKal  slot  of 
!:ie  I  \liiiilet  H  a  little  loiii^e'  lintti  om  eciiiipUte  lurii.  lo  thai  ju^^t 
near  Ilie  viul  of  the  travel  of  the  apot  ot  lii;h(  two  apott  appear  at 
the  M«ni«  timei  one  at  the  eictrsiue  lefti  the  other  at  the  esticitw 


ri<;ht.  Thus  lhc<  last  part  of  the  writing  ou  any  iiiiu  in  repealed  on 
the  left  of  the  new  Una.  The  aanaitSaaa  paper  is  inaerted  into  the 
apparatus  in  the  form  of  rolb,  whieh  eootain  lengths  of  paper  up 
to  Kjft.,  the  width  being  aliout  '2'Ihi.  ft  u  stated  lllnt  from  abotil 
10,(X)0  to  r2,fX)0  words  may  Iw  writt<  n  on  thi*  ui/e  uf  paper.  AftMT 
being  written  upon  by  the  spot  of  liffUt,  the  paper  is  drawn  through 
a  <lcveloping  bath  ajid  then  through  a  fixinff  bath,  from  which  it 
emerges  nearly  dry,  some  seven  to  Ten  si<-cnn<I«  after  being  wiitieii 
upon.  When  the  attendant,  who  may  watch  the  pnj  r^*  of  writing 
Ihrouch  a  yellow  glaKs  window. observe*  that  tiie  message  isdniahed, 
111  pmls  a  tri^'jjer  «  u.  li  i  ui  ■  'he  pholoi^raphic  p»per  written 
upon,  and  ttops  at  tiie  saiin>  tune  the  remainder  from  beinx 
wound  off.  Thisi  action  of  the  attendant  also  cuts  out  one  of 
the  writing  t«U'piiouij»,  tubotituting  in  it«  {dace  a  rday  wliich 
re-iuserta  the  "  talapbone "  and  »et«  the  jphotograpfaia  paper 
moving  aa  sooo  aa  a  starting  cnrrent  i«  received  by  meant  of  an 
alternating  eumun  wni  through  the  trniismis«iuii  line  from  tbo 
other  end.  Tlus  alternalini;  current  i.-  pn>dueed  at  the  sendiii',; 
Btntion  by  a  smull  alternator  which  i.s  i^iMin  a  few  turns  by  tlie 
operator  prcviouxly  to  sending  the  meiwago.  It  is  thus  seen  Uiut 
the  rcceiviKf;  nri-nrMtnc  iti  sturteil  from  the  s«Miding  station.  At  the 
latter  placi  ! i  en  i-  ul-  i  a  iftimll  Bwitch,  by  moans  of  which  the 
telegraphic  «ppanuu»  is  diKCioiin«i-te<l  froiu  the  linos,  onliiiiirj 
telepboires  buin)>  snb«titiilod. 

.\l  the  ■teiLdiu;{  station  tbv  mciwaKuii  have  to  be  puudied  ou  a 
pnpor  tape,  a-s  is  the  caeo  with  the  WluMatWM  Mioiiiiallo.  Ikisis 
done  hy  a  perforator,  whicb  lu*  a  keyhoard  similar  lo  diet  •( 
an  ordinary  typewriter.  A  distitictiun  is.  howevor,  tUa,  (hn 
the  actual  punching  \t  done  liy  a  powerful  electKMna((Beti  ibe 
depression  of  any  key  serving  merely  to  Mttablish  the  proper  couihi 
nation  of  punches  Correspoawng  to  this  particuhir  key.  There  an^ 
altogether  H4  puncbusof  various diaiuelen*  grouped  in  a  ekw!  buucli, 
and  till  -.1  II  I  l  ull  atuongtt  (bene  for  any  key  is  done  t  i  nNinx'rof 
iiietHi  combs  wliicii  are  priivided  with  m?-  >s!^••^•  IIl\  ili.'rilnii.  ii  ir 
of  irregular  shaped  teeth.  l!y  depri  -  ii'  _-  u  1-  ,  i  n'^'  i  i  il  i - 
Colubf  ishift  to  the  right.  «oiue  to  the  Icit  u<iii  soiue  letuuiii  »tutiuuar>. 
These  tuanifold  movements  the  number  of  oouihiimtiuiis  of  which 
is  vmry  large  — eauae  t^irtaiu  of  the  puuch(i«  to  drop,  while  thcotber 
punches  are  pMvontad  Dram  doing  iio.  By  fuUy  depraasingtha  lMjr> 
the  paper  is  dxawti  down  tipou  the  protttding  punahaa  and  l»> 

re<piisitc  holes  are  thus  punehod.  The  paper  tu|>e  \*  nOWdnWR  for- 
ward  by  a  auituble  grippiug  arraiii^'iiiont,  and  everything  ia  loiMdi. 
ncss  for  the  next  letter.  The  holes  in  the  paper  taiR-  are  arrang«Hl 
in  six  rows. 

Til  th<>  transniittinp  apparatus,  tho  strip  of  pi-rforateO  tape  piksse^ 
ij'.ei  \  ili.iii  Uiili  i-iT  slip  riugs.  and  six  con''  -ininli-ig  brushes  pre* 
on  tiio  tape  and  maiie  i  ontacts  with  the  slip  rings  wherev  er  tbciL' 
is  a  hole  in  the  tap< ,  and  a  successiou  ol  current  itiip'ulses  corres 
ponifim;  to  (hi!  deuced  lettvrs  arc  seut  to  Imu.  Three  vuw  t,  of  lioUs 
ciirrospcoid  to  iho  OM  eircuit  mentianad,  while  the  tlirec  oihen 
eon'e.spoiid  to  the  oliter  cinralt.  The  three  different  volugos  wludi 

are  employed  fcf  praduc!n<;  the  current  impulses  are  chosen  accorl 
ing  to  the  line  resistance.  We  are  informed  by  Mr.  I'ultiik  that  for 
a  line  resistance  of  1,000  ohms,  for  instauci-,  the  three  vullag(-j>  for 
the  circuit  prixluciiig  the  vortical  moveiiienls  of  the  bright  spot  ao 
-f-:i*>,  —  H.'j  and  -M  respectively,  while  the  »olla'{0»  bctwetn  liu' 
three  brushes  and  slip  rings  of  circuit  2  are  +10,  7  and  -17 
respectiN ely.  Thesi'  ligures  also  >bi  v  to  a  certain  extent  will)  Ui< 
capaeity  of  the  line. 

We  hn\e  hiul  an  opportunity  of  inspeclmi;  the  jippjirudis  at  tbi; 
(ienern!  I'ost  Ofhee  in  London,  where  transmitliiig  and  rocciviag 
apparatus  wiis  iuauUled  for  a  short  lime  fur  e^periiuuutal  p-arpMC^ 
Tna  Icgibiilit)-  of  the  lalegnuiia  tnuuunttted  aeroas  the  room  left  litkl* 
to  bedeaircl.  ttueNoaftd  teals  liavo  bean  carried  out  on  loops  nmliatitic 
from  L(mdon«  tlw  diatonce  ooTared  faein(  gradually  oktendad.  HmI 
triab  liave  bean  matte  between  Loudon  and  Glaqgow. 

FUSL  MOHOM T  IK  ItJUH  FOWU  PUlTt.* 

nv  WILLIAM  H.  liooTll  »M>  .louv  It.  1'.  K>:l:sn  v«,  W.O. 

/  <  \'ttf  i  nrtf  tt  fliiltf  ]^'>''J'  ■*sf,/. 

.^tlt  Srpi'l.T. 

The  adviuitaf-es  ti.  he  -.lined  by  a  prf  hml.  d  air  Mipfb'  are  rcTT 
•rreat,  and  it  is  sur]iri«ilin  that  h'ltheito  m>  little  alteiuinn  has  bcrii 
given  (II  tins  siibjeet.  tllssil  Ilnailley,  in  the  I  niled  StntC*,  pul" 
!i-ii.'d  detiii^s  of  s.i:iie  iiiifa\ ouriUle  expeniiienl  il  Dials  relatinu  ^"' 
llie  iw.  e.f  pielieiited  nir,  utid  pr.ssihlv  the.^e  uiisucceasf'ul  resuiU 
may  lia\e  ileteiied  others  from  experiinentni!;  aUiuj;  similar  hi)**- 
liui  the  i-ain  in  economy  and  crtie;euoy  by  raising  the  euttibueUW 
teiii|>.  i  i:  uiidt  the  furiiae'i^  b\  ilie  Use  of  hcatfd  air  is  gtMIp 
e-ipeei„ui  il  lu  al  <it hetwise  Wasted  ii>  applied  to  heat  tlie  InooMlBga"' 

I'Ih-  ideal  »v  .steiij  would  be  to  reduce  the  exit  flue  gases  M  atoat- 
phern.  icmpnaiutc  by  means  of  eeonomiteta,  air  beaters,  andji*: 

•  l'Bii«ri^Bdbsfera  the lulitotlOB et Eieetrienl Kntimaia* lid. 
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linilBfliy  bed-walcr  heaters— ehimnc.T-^nght  being  dispensed  with 
and  the  drauKht  produced  bv  ttLm.  Th»  preliiuiiiary  feed-wator 
heatcrH  would  be  placed  loiit  in  ««cli  a  nyntciu,  and  the  whole  of  thv 
reinaining  heat  would  be  removed  from  the  exit  gases  by  spray i ml: 
the  water  through  them,  nrby  use  of  a  tower  filled  ivitli  til-r  s  orflii.ls. 

Little  or  no  KiRoiiBumed  carbon  would  bo  t^rcduec-J  mniirtln 
conditiouA  obtaining  with  a  very  high  tnmporature  in  the  combus- 
tion chamber  of  the  fumac««,  nn.i  ili<  r^ulphur  dioxide  and  CO. 
absorbed  by  the  feed  water  would  be  neutmlise<l  in  the  wiiter- 
aofWning  operation.  It  most  b«  remembered  hero  that  the  sulphur 
would  dually  appear  in  the  boiler  M  ■odiam  sulphatv,  but  the  tuithors 
mifflpt^  tii»t  it  (tlie  sulphur)  mig'bt  be  reoovmd  in  aoma  w^,  and 
aSS»  ft  wmrce  of  revenue  to  th«  fe«cl-wftt«r  purifloatim  pUnt.  Tlie 
air  heitter  would  be  of  the  type  used  in  Um  iwpnernt  i  vc  R-a«  furnftce— 
Icnf^thwied  eontact  with  a  considerable  mnMO  of  In  iti  il  brickwork 
beitip  nerewMn  to  ti.  iit  uir,  which  is  a  poor  conductor  of  heat  and 
dt'iunn  Is  tiiiu'  fiir  it-  ttiu;>prature  to  be  roiiHtd. 

As  ii  |:iir  is  •.iicnuai  advantages  of  heating  the  nir  u»od  in  the 
cii:iiln;^tinn  (mo<  (  so  it  may  be  pointed  out  that  from  aolb.  to  2iilb. 
o(  liir  are  nsually  required  per  pound  of  fuel  biinied,  luid  if  lhi«  nir 
could  be  raiaadto  MCl  F.  before  entering  the  fumiice  the  flnal  teni' 
peralore  after  eunbtietion  would  be  increMed  pructtcall^'  bv  a  like 
t.  A0aia«riMWY.iQtii«(aiBMetiBveNtan  it  not  to  be 


UMfding  to  Stnnueyer's  experiments  *  the  UHiially  accepted 
for  the  relation  between  the  rate  of  heat  traniuiiiMion  in) 
and  temperature  Ul  is  incorrect,  and  in  place  of  llui  former  varying 
IM  the  siiuare  of  the  temperature  difference,  or 'i  ~  i/^— the  ratio 
is  p^tprcnned  by  tlie  formula,  a  ^  (^,  — /,).  Kven  though  thu  ratio  be 
[t^  the  square  of  the  temperature  difference  the  formula  shows 
that  a  luucb  greater  efHrirnry  will  be  obtained  hroin  a  high  than 
from  a  low  initial  fursiuci'  t-Huiper  itiire. 

The  most  important  causes  oi  law  initial  furnace  temperature  are 
excessive  air  supply  to  the  Aimscea  and  too  sudden  contact  of  the 
haif-bomt  gwM  wKih  tt*  wrter-cooled  tabee  or  pktce.  Le'ger 
combaetwn  duvnWni  and  vefaMtoc;  faroMe  thrinn  an  tl|0  maper 
vemady  lor  tli*  bttter  et-U,  uid  (pw-tcatiog  to  the  ebedi  and  remedy 
for  the  former. 

Fiimaco  temperatures  might,  ia  BMQy  plants,  be  raised  .'XX)  or 
l.OOO  F.  by  attention  to  thfsf  two  poinit  alone,  but  even  then  the 
limit  of  what  is  attainable  iii  V.ix  liirecliou  would  noi  l>o  reached. 
By  rhf>  lis*'  nf  a  heated  iiir  supply  ill  coHjiinction  with  closed-in  ash- 
tut  mill  iudui~i  ii  i,v  foir,  :)  draught,  lur.i-].  liiijlii  i  Winperatunis  can 
bu  uibuitt!il  lit  the  Ufiter  furnace  ;  and  ithould  Howan's  HUggestion  f 
for  working  such  furuAces  under  two  or  three  atmospheres'  pressure 
h%i  adopted,  further  increases  of  71£i  F.aad  403  F,  could  be  attained. 
^The  puwtibiliiy  of  obiaiuiuj  far  higlwr  eveponktive  <A«i«Mii*e  bva 
boiler  plani*  than  any  yet  attainad,  by  inteoai^ing  llw  eonbaetioa 
fllgiiilg  tiuaa  line*,  ie  tnerofore  strikingly  manifest,  aad  it  ia  sur- 
inMllg  fb>t  hitherto  eo  few  attempts  ha\  e  yet  been  made  to  put 
these  suggestions  to  a  practical  trial  in  new  plants  or  extensions. 

The  authors  have,  however,  recently  inspected  one  plant  where 
tiicchanical  <1niiii;ht,  cloeed  ash  pits  nirl  a  heated  lur  supply  have 
iM'eu  instaili  i.  Tli.  ^  btation  hai^  n  1 1  i/l'.  been  designed  and  erected 
under  the  cii4U|i«j  of  Mr.  S.  E.  FnUeii,  far  the  ShoftWOd  fKiighmd) 
I'ot'poraliun  at  Ncupsend.andis  at  pri'9entci|uipfN  >i  ^vtth'J  x  1  ..'i<iOkw. 
turbo-geoeniton  of  ibo  I'arsous  type.  It  1ms  not  ml  i ijouuviiciid 
AiU  nmk;  buteuaUeot  laeulla  ave  aaid  to  h»ve  been  obtainad  with 
the  satne  ayateiu  of  induced  dtaft  and  heated  air  supply  at  tlia  older 
Kcnoniting  station  of  the  Sheffield  Corporation,  and  it  ia  beiioved 
that  these  results  will  Ik>  surpusned  in  the  now  station.  A  full 
description  of  this  plant  has  already  been  published.]: 

The  limit  of  iiiiproved  efUciciicy  posxible  in  thb  direction  is  that 
imposed  by  the  »imljty  of  ntn-l  ii»f»d  (or  Ixjiler  constriieti-r!  to 
withstand  ti:in|iH  i  i\tiiri  s  .nidir  >.[luiii  prc'^sur''-  uf  l;'ii)U\ 

iiT  'AlOlh. ;  bill  in-  iliiulii  tin  I  (  sihtii  ,^-  ^jiinlilit  -  ui  sU'el  plates  in  itiis 
reBpeV  ijlil  1.1  L'r'.LiI;  ;i  iipiuv  ■il,  mhI  tli'..  iimrn  general  Use  of  retnic- 
tory  linings  lu  tho  buiivr  iurtincis  would  aXm  assist  iu  Uwelillg  litis 
dittcvlty. 

BtiiLKK:!  .IMU  FtiUS.t<.Xa. 

The  choice  of  ft  boifar  will  defand  «a  the  Mfauuntamae  at  mtii 

particular  «aae. 

Tbeawwra thne  ganaial  typaa  ol  b«U«M  tH4  TIm  Ivga  ihil 
type  andi  aa  fhe  LaoeaahiM  and  Marine,  (h)  The  large  water-(uba.l 

(rt  Tho  <)iuall  water-tube. 

I'lji  lotig-continued  steady  work  such  as  electric  tramway  worit 
the  type  (a)  is  good.  For  Ughting  work  and  largo  instailationa  tjg» 
(b)  is  good.    Type  (c}  ia  suilablu  Co.-  the  peaks  of  loftAl  of  afaort 

dnrati  in,  and  ean  be  heavily  forced  without  danger. 

Ii;  I  VLi-y  i-ii-i:  thciu  nrt'  i.-i.rtiin  Aland-by  losses  to  !«■  ti  iliii-H  bv 
etti  iiti'  ii  til  .mtit;!)!  lu-.i:  f,\vt>rk  fiMii  hcRt  ini!iiln<!i' ii.  '1  hf  nitu  of 
lo'-s  rnii  hi  f.  .utnl  lA  cl-'siii^r  ilmiiptT-i  jitid  otiKT^  i  I  It,'  tilt'  rnl<i  «( 
prc'bsuiii  or  tinip.  rat ,;r(  rtdiiclKiti  uf  ji  -tiuj.liuj;  Unlfr.  'I'll!!  ItiaseB 
thus  obstT"'!  1  tiKiv  Ijc  h'im'i  ;  liiai!  thu-c  from  a  boilt  r  n;  •i^  iik,  for 

*  Mdaorandam  to  ihe  Mati<:iie.>iUr  Mouii-uMn*  Aaio«ialioR,  1U03. 
t  i'ltttiei'f  Mti;tir.i>\r.  December,  IIMW. 
;  The  J'.leetriiittti,  V»l.  LIU  .  p.  !•>•», 


they  include  air-le«kage  loss,  which  may  be  Ws  with  a  wurkui<; 
boiler  than  witli  one  at  rest.  Tiiat  a  boiler  containR  much  heat  in 
■A  ];yrji«  nms«  nf  wntr-r  is  no  iv  ifdn  -nhy  ;t«  i--trtrii!  Kv  slninlil  be 
f,'C'i';il.  SiiuiU  stiiiiil  l:iy  lo^i-  is  rithor  :>  i|iii'>it|.  i;i  uf  fMcriml  h'  it 
rudiiUiou  [Mill  of  iTin\ t'Cti'Mi  liy  :iir  rntr'.nis.  lEuiK't!  clui  uup^^rtunco 
of  tight  d>ii;i|ii-i  'I'hi'  t  \jjf  of  luiil.  r  til  ).e  einployiMl  is  leas  a 
matt«r  of  tieiU  HUiragt}  man  oi  rapidity  oi  steiunini,'  from  colder 
conditions.  Once  the  teiuparatnTS  of  (all  preasnre  has  been  nttniuod, 
the  kuikr  ewutaiuinguiueli  water  will  answer  rapidly  <Mt  tbo  ilnah 
boiler  to  au  inereaaed  arronoy  of  fire.  The  oouditioiM  of  an  aleetcie 
light  statioD  may  be  hdd  to  point  to  the  une  of  light  watcr*taba 
balers  of  the  express  type  fired  by  liquid  fu<-l.  Thii>  policy  will  bo 
the  more  suitable  as  the  load  peak  beoomea  of  greater  height  and 
shorter  duration.  The  expense  of  fiifl  ■.vi!l  he  counterbalaiK'ol  by 
the  staff  roduction  which  a  purely  lui-i  lumii^ul  plant  renderK  po»«iblt>. 

Tite  economy  to  be  secured  by  empioyiiig  i  heap  and  urieconoiiiicnl 
engines  for  getting  over  brief  peaks  of  the  order  of  those  in  alighting 
stnlion  must  not  be  allowed  too  Lrreat  weight  in  view  of  the  fai  l  tliut 
a  wn.sC<-ful  engine  makes  a  greater  demand  on  the  hnilerti  and  too 
big  a  saviog  in  engine  cost  will  demand  too  great  aii  exp«uit«  in 
extrftboUer  powww  too  iat§i  an  inocwwaof  faol  oowbuiUoB  if  tbo 
hoilera  are  luidnly  (breed  to  mpply  the  extra  etfeam.  Dot  it  my 
well  form  n  point  to  bo  conaidered  whether  a  boiler  ilial  CM  M 
heavily  fonxvi  fuf  abort  periods  is  not  most  suitable  for  high  peak 
loivls.  On  this  point  enginecr«  nhould  diiitinguish  between  an 
instiillation  for  home  and  for  abroad.  Abroad,  in  miiny  plar«<,  ono 
ncpil  oftfln  only  count  'spnn  forrincj  Knil<  r-<  for  the  feu-  intniit*'*  either 
nulv  of  the  moximuui  pt'ak.  Thf  siimr  fiMriiit:  l  uiiiiut  Ui-  .lune  for 
Kriiii-K  lit  «  timR.  as  lui^'ht  Iw  rt'iinircl  iiiii\  i\  iijtcr  lu  a  Hip  l!:i|:rl!fih 
i  it\  ciiiriij^  a  fn^  wliii-li  ii:ity  l^int  i\  ■\>jvk.  it  lu-li'.n  rs  thi'  ili  jJU'iitT, 
lluri  fcie,  U3  projKjnion  boiler  plant  cautiously  lor  lighting  work, 
and  somewliat  more  boldly  Busm  jtmme  wotk-  fiat  ho  ahotdd 
(>ertainly  oonaider  the  poaaibilitltft  of  auparior  fuel  need  Ibr  abait 
periode  only. 

Where  eoftl  ia  the  fuel  the  proviaiaa  of  a  aecond  supply  will 
present  difticuUie<i  that  may  be  more  serinuii  than  the  provision  of 
more  boilera  ;  but  with  u  system  of  lii|uid  fuel,  the  con\  eyanro  of 
the  fill  I  to  thr-  fiirnan  H  it*  n  simple  matter,  iti  l  it  may  well  pay  to 
cmjiHiy  .  xpi-iiau e  Uinud  fu' 1  during  hca'.  v  !.  iiil:!  of  short  duration, 
if  capitiil  oiitlay  IS  tluTcby  ipil  icpd  tni»pSh"r  with  rent  and  attendance. 

Tliiri  H<  <  iiiH  for  Gi  f  lit  J  I'.ni'i'ii  lU  li  iii".  the  proper  use  of  liijuid 
fuel,  and  Ihii  view  is  forced  on  u«  liy  a  consideration  of  the  rela- 
tively (inall  output  of  liquid  aa  compared  with  Milid  fiiel.  Auy  more 
general  employment  of  liquid  fuels  would  deplete  the  market  aad 
raise  price*. 

The  LaucatUirv  /ioif'V.— This  type  of  boilor  hii»  the  advauta^ 
ollaifiir«Hitar«aiiilanta|ftBd  will  noond  tsftmiMcBdeiiMiidfor 
inon  rteam  with  Ine  low  of  preeiare  than  to  peeaiUe  with  boOen 

containing  llH  water.  In  every  type  nf  boiler  the  water  i»  nt  the 
temperatnte  of  tha  afeam.  and  only  awaits  the  atldition  of  Itn  latent 
heat  to  become  steaiu,  Obviously,  therefore.  Uie  urging  uf  the  lire 
to  greater  activity  will  promote  an  increased  produoti>>n  of  steam 
propnrtirmii'fi  to  the  increaw  of  hfM  uni^o.  <jf>n<>rn»«l  hv  tlte  tire,  no 
iliattt  r  what  the  weight  .il  uiiti  i  iii  ilir  ln-il.'is. 

Th<'  liaiieashire  or  shell  t  \)M  nl  iHiilt-r  han  die  uilvaiuii^c  of  miiuII 
heat-riulintiiig  •urfinei',  c»-|i-  mil'  win  re  neverul  boilers  me  sot  in  a 
buttery.  With  most  water  lube  boih  rs  ther»!  arc  at  leusl  two  side 
waUs  to  e\  ery  two  boiler*.  Thertt  are  only  two  aide  walto  to  any 
number  oi  Lancaalure  boiler*,  and  heat  radiation  ia  eonfined  to  the 
linmt  endftttd  IdB.  Tkt  ohief  diaadvantage  of  the  Lancashire  It-pe 
of  boilor  to  Iba  Itnnaee.  R  to  aamw  in  width.  ha<i  a  low  crown  of 
water-cooled  platt-  inimical  to  gBOd  oombuslion.  and  it  cannot  be 
lined  with  rirobrick  without  eoiWiitoaMy  rediicini;  it'i  diiiicnsious 
nor  so  for  do  we  know  of  any  very  snccesntul  liniiit;  having  Kon 
lidue  in  this  country  except  in  dunt  tiring. 

The  shell  boiler  hrvs  a  liirgo  water  liurfnoo,  and  gives  off  steaiu 
quietly  and  fairly  dry,  U  c>o»t*  very  little  to  maintain,  and.  being 
Mrtiiin  and  reliable,  cnit  Ik  eiiip'.ovisl  with  <i  le^s  proportion  of 
spiii  L;;  'iian  other  boiien*.  In  large  in8tnll!itioii»  the  :i!l\  iiiil!ii;e  of  a 
larger  water  vouleuts  in  reduced  lieuauise  llie  bteaiii  output  of 
doaoa  or  io  w«lar<tabe  boilen  mur  ftvonge  out  to  u  steady  curve, 
fiat  for  amail  aMkm  fhe  ilwll  boiler  oOar  better  prosp«ctuof  eteadj' 


Tit  WUtr-TiAt  Bo»f#r.— Though  Ibis  boiler  dbae  not  po»su«* 
the  ataady  atMiniDg  qnaUtie.>«  of  the  larger  shell  boiI»r.  thi-;  fault 
deeiaaaae  aa  the  nnmher  of  boilerii  increases.  It  is  lu.ni  t  to 
prime,  and  it  has  greater  liability  of  stand-by  looses  and  larger 
radiation  losses  and  maintenance.  Being  externally  fired,  it  poj- 
s«sses  groat  fiirt?ftff  pot'  iiti!tli'i.:>,  which  are  POJ-ily  wciire'l.  The 
water-tul.i'  !'oili  r  i 'in  \  r.lyantage  of        ■  ■.^(.rniil  furniu'"' 

provided  that  llie  process  of  wsiibiwlion  is  allowed  to  be  nm  )•  ■'.  out 
in  conformity  with  the  kiiosva  fact-  i  f  i'?:  .si;  a  and  clu  iuist  y. 

Thr  Sniall-Tiihi-  P,ni>rr. — Thk  lijil'  i  is  merely  niiotiier  .-li  p  for- 
ward in  the  procests  •  f  -phtinv  op  thr  heating  Kiirfni-e  und  rcducitig 
water  contents.  CrtiiiLii  Ut  slill  >,'ieater  leiigtlm,  it  pmliiccii  llio 
flash  boiler. 

A*  Ihfc  wuUr  coiiti'nt»  (4re  small  ^leam  ciiii     got  up  quickly  fruui 
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«'ol(i  wftKT,  but  f  vtn  here.  .h»  -tlmwn  in  Fig.  1.  conHiJenible  heat  it 
ftlworbril  by  the  brick  lining  ■  f  tin  i  asip.^r,  '^-t  tiiHt  tlie  full  output  of 
■t4>Hiii  fio*«  not  begin  until  tlii^  buili-r  has  been  some  lime  itMininf;. 
Hetioe  tlie  bend  at  the  beginning  Mid  end  of  the  eokl  vad  water 
lints  in  the  diagTam,  abowiog  b«at  abaorlMd  and  given  off  bv  ihe 
brickwork.   These  mmH  htalma  to  offer  th«ui«elvea  for  sup- 

plying emergenov  alMUB.  FU»d  uy  liquid  fuel,  some  of  these 
Ooilerx.  such  as  the  Soltgnac,  could  iMUotly  be  put  in  full  work  if 
fin«d  np  with  fuUv  heated  fv«d-wat«r  from  a  thermal  store  tank. 
The  filll  An  migbt  bo  atuMd  aloMMt  M  WMii  aa  Um  water  faad  been 

tnmed  into  the  coiplgr  tailar. 


•The  cfonoiiiy  poiwiible  from  tnnny  appliances  lien  ciitin  ly  in  thr 
possibilty  of  UHini^n  cheaper  ftidl.  I  rincRiitificallv  ik'nigtieil  furnacon 
arc  nnfiirtiinnlelv  o(  lowcxt  firnl  cost.  Tin  rf  »ri'  crrtiiin  CMnentialii 
to  the  perlcci  couibustion  of  bituminous  coal  which,  if  wanting, 
nnder  nec«twu]r  mon  aspaMitM  Waldi  «wL  Th*  tluM  MMntiaU 
for  the  proper  oM  of  Utiudiioiu  eoal  uo  o  fimiMa  to  omagvd 
that  the  gaaes  given  off  the  fMm  Aut  and  air  to  bani  Ihdia  giies 
ahaU  trarel  over  the  length  of  tho  iie  tugedicr,  under  a  diMght 
vekNitgr  of  not  less  than  aOti.  per  aeeond.  The  mixed  gase«  most 
Imn  a  (Ma  unoncnuibcred  apace  beyond  the  fkimace  in  which  to 
ooniplote  combustion,  and  this  combustion  will  l>c  coinplctu  if  the 
thin' esuentiul  of  tempcrattnro  be  present. 

Ill  >hi  11  lioib  rs  of  the  Liuicu^liire  tyjie  witlxi.^t  ciuxh  tubes,  with 
loiiiii'.  hr  >'lv  tlui  s  uml  11  'i<.KJft.  ciiiui!)cy.  ii  careful  luiml  -itulicr  %viU 
burn  biluuiinious  fuel  without  smoke.  l>ul  this  boiler  has  a  w  iUcr 
aaaiM  lunioea,  and  ia  at  joit  about  the  critieal  ptint  as  re^- .nU 
■noko  pmAhMoo.  With  a  law  akilled  man  or  a  uh  active  draugtit 
■molM  irill  bajfodnood.  Th«  pwiimi  of  water  cnMa>pifaa  beiyaod 
ilMMdgeiriirMiitefliuteiiOl  motoeaay  toprodaori.  Owam. 
tioiuiorsomc  thotisandaof  Mlan^irith«iidwitboiitonaB.piMa,havo 
damonstrated  to  the  aathota  tho  Rwat  infhisiiM  of  tUt  ilMail  oo 
smoke  production. 

The  ordinary  funiikce  of  the  usual  typr-ii  of  water-tube  boiler  is 
hopf-lf  sjs.  No  perfect  coiiibuHtion  ran  pDs-.ibly  take  pl.ice  where  the 
■  •iLSfi.  >i-.'  \  i  rtically  from  the  fitaif  :in.t  pn»H  lUn-rtiy  Ix  twi  t  ii  tht- 
colil  tul>c.H  above.  The  essi-ntial  swpfpinR  eH'ect  is  absent  ;  there  is 
11',)  air  iiiixtiirc,  ami  there  i-  .lln  h  tjI  tf-nifirrnf.ire.  Yet  aliuast 
mvariably  this  cuuuuon  and  metlicieut  i>6lting  is  accepted  for  the 
law  MHUMBOf  aMing  eOMted  in  fint  eoel.  with  the  resuh  that  the 
diImim  omI  of  iha  Wuer  in  •  year  or  two  ia  paid  away  in  the  shape 
of  mora  ooolly  ooal. 

Tha  watar>t«bo  boiler,  in  comiuoo  with  luoit  or  aU  oitainaQy -fired 
boflers,  can  bo  aumliod  with  a  furnace  of  perfect  tbnu,  of  tefraotorj' 
material,  and  with  aoitablv  air  admission.  Such  a  furnace  will  be 
nmokelesH and  ecou<iniica1-  The  unter  tube  boilrr  lilt's tlins  mi  loiibtci 
potential a>lvati lag!  »  km  |-  tin  ulii-ll  boilurwlncli  liu  -  «  fin  rj.in  .  pi  rfecl 
It  mav  be  in  form,  but  i'o\i?ri  li  \Mth  *  «»(<'r  .  ixil.-.i  iin  h  'lithi  iilt  to 
linswith  rtfrnctorv  tf  niperaturecoii -crv  int:  nniteiial  i  !■  igii. 'J  and  .H>. 
That  air  mizture  an.ri  lim^  are  rfecognietd  :o  bt  factors  may  he 
judged  from  the  &ct  that,  in  the  Belleville  b^Uer,  jets  of  comprJ;3cd 
air  liavo  baam  Uown  iato  the  furnace  to  produce  rapid  botizoautl 
movonaot  and  mixture  of  tho  gawo,  aii4  to  eoaagal  BBmlwrtioB  by 
lengthenhtg tbepath of  the Maea  botween the fbe mtrbae and  the 
water  tubes.  The  albet  Of  9m  air  jets  ia  to  diminish  smoke,  hat 
they  arc  a  poor  and  uncertain  mbatitata  for  proper  form  of  fumuce. 
The  buniliar  elaaa-ioom  wqMriment  of  oxtiiuoiahltig  a  oaudle  by 
■odIiBt  the  lamo  by  maam  of  iha  heat-radiatmg  power  of  a  aono  of 
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wire  lielpa  one  to  realiee  tbeoonditiona  underwhiah  Utominona  coal 
ia  ordiDMili  bmnad. 
Am  baMVOMi  Walih  eoal  and  hitwnfaooi,  tfia  fhannal  unite  of  tho 

latter  per  oxdt  of  ooat  are  usually  laperior  to  tho»F  of  the  former, 
and  it  IB  eaay  to  tuideratand  why  large  power-stations  prefer  to  pay 
an  occaaionsl  £100  in  «n)oke  finea  rather  than  to  abandon  one  coal 
for  another  of  twice  the  coet,  though  it  is  less  easy  to  understand 
why  correctly  formed  furnaces  are  not  enipliiyed.  In  existing 
statkinp,  with  floor  linen  tWi  il.  liasi  im  iits  oLOiipii  ii,  and  pipes 
iliflicult  to  alter,  the  cliantre  to  n<ic,i\  furnace  cx-nilitioiis  luav  involve 
conBiderablo  difficulty,  but,  in  lay  in^;  out  new  plant,  it  ahoold  Im 
possible  to  afford  the  lieceiwary  lieaU-room  to  give  good  fluBOea 
arrangements.  The  appearanoe'  of  09  ont  0(  our  100  MihrhmMa 
tenda  to  the  imprearion  that  the  deeigner  haa  OHoi  OB  ImUm'fidm 
prioeiplaa,  or  haa  bam  daoiod  the  email  addHioual  eoal  thatwaaH 
be  odM  to  fliolowaatlaiidar  which,  irreapaottva  of  Aitwa  tomiUa 
and  eKpanaOi  ntlaa  Ua  OBflogNrt'  judgment. 


Fiu.  &  -luiiiatitory  1  uniaee  ol  Uabcoek  Boiler  (Keosingtaa  aod  MMMog 

In  running  a  station,  coal  is  one  of  the  principal  items  of  eoel,  aoA 
the  ability  to  employ  cheap  coal  ju»tifle«  a  reftRonable  expenditure 
on  furnaces  to  enable  such  cheap  coal  to  hv  uned.  Only.  b(jwi-\<r, 
by  suitable  furnacen  can  tho  niinimuni  of  cnxt  hf  i-erun  il.  ami  the 
Kri-iil  rconoiiiy  ii.-<ual  as  between  WeUh  iiml  hili|in'.n,,U9  coal,  i>-  only 
10  l>o  h*<l  when-  furnace  forms,  draught,  and  lining  are  currwU 
I'tusiiililij  unly  Nviili  i-ari-  in  internally  fired  boilers,  tiua  oorreClDcaa 
is  to  ubtiiiii  » ith  cxieniolly  tired  boilers,  but  ia  rarely  attouipled. 
8mokc  is  looked  upon  aa  inevitaMa,  OBd  (Iw  aaglBeer may  make  all 
the  smoke  h«  wanU  if  h«  canahow  Att  ha  hoi  ned  onUnary  plant. 
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llnthng  Sur/'i'  r  /.f?u  >V>"  j.— Particularly  in  watCT-tuho  jwBwOt 
pro\  isiuu  must  be  made  to  ensure  that  all  heating  surface  ia  aflMOTO. 
Gases  from  the  fiunaea  will  flow  bir  Vath  of  least  resisunee  to 
the  chimney,  and  whila  thla  path  moat  not  be  undulv  baflied.  the 
area  of  the  path  muat  be  Miflieientlv  small  to  compel  the  travemng 
gaa  to  aeu«h  out  every  part  of  the  heating  surface. 

It  ia  perhaps  easier  to  apply  fuitable  tile  baffles  «  here  the  psth  of 
the  gasiis  i-  parallel  with  U»e  tubes  than  when  it  i»  across  them. 
:-:inct  the  gasta  shrink  in  volumt  aa  they  traverse  the  heatioj;  sur- 
face, thr-  cross w-ctioniil  nn-ii  nf  this  space  should  be  procrcssiyely 
reduced  if  necc-inary,  In  pit-wnt  short  circuiting.  Where  tinal 
tcnipi  raturc  is  hvh  nfti  r  pn-t-iing  a  i  f-.isonable  area  of  beating aorheOf 
the  explanation  may  be  sought  partially  m  this  direction. 

{To  be  emiinvei.) 
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rCoBpiM  lij  B.  E.  IVnmHnni  d'Auue.! 

Elfdnuli-  Piih-iil'hili. — In  view  of  the  fact  that  the  iiiveetiga' 
tion  of  the  <lc|K;iul(iiitc  of  olcctrodu  ji'ifcntials  nn  current 
ilcu-ity  I'lit'  i'l  tt,c  nii'^t  iiiijiMi't.iHt  ]>iril,l,';ii-- of  f  :iiit<  iii|i.-i)  nry 
L-k-rtm  cljLniufal  rc.ic.irih,  i-  w  'leiy  ile.iiiuliln  t<i  h.i\t:  iiuic- 
])cn>lerit  methods  for  the  determitiatiun  i<i  the  tutu  .a  wliioh 
clun^'ps  of  concentration  occur  in  thu  lii>cr  of  electrolyte 
Tijoimiii;  t'lR-  fiettrotlc.  When  ili*'  'iilln-iori  cooHieiciits 
rt;<|iiiit,>i  Joi-  cJiuliitin^  thcio  cliitii;..'s  i.|  tmi.  Liilratioii  urc  not 
known,  the  iiiu«t  reliable  nieiWi  fni  iviiiij;  at  an  estimation 
of  their  lapidity  is  afTordcd  by  the  investigation  of  the 
bchavionr  of  stationary  liquids  free  from  convection  currents. 
This  method  hox  hocn  adopted  by  H.  •!.  S,  San<l  for  the  «x- 
aniination  of  copper  solutions.  To  avoid  convection  cnmots 
ha  pUuied  tho  cathode  horizontally  at  the  top  of  the  apparatut 
■IM  COllliecte<l  it  with  the  anode  through  a  combination  of 
imrrow  and  wide  tubes.  He  meamred  the  potential  of  the 
liquid  hy  tapping  olT  a  pwliba  near  the  electrode  atul  loaitiu}; 
H  up  to  ft  attuidanl  iMO-pahriabb  ataotnidA.  When  the  salt 
baa  Mem  nnovad  ftom  Vtm  aleetrode  \iy  th*  current,  a  nuddcn 
^gof  of  .tie  ^potential  of  the  electrode  takes  place.  The  dif- 
Ainon  eoeffipientA  of  the  caltn  expcrinientcd  on  ni.-iy  tie  <-nlcM- 
lated  when  the  lime  ix  known  whu'h  clapK«s  until  the  com-cn 
•mtioii  of  tho  f);ili.  ill  ilie  layer  of  lii|nid  at  tlit-  electrode 
tn"  nines  ,'(  iu,  ami  this  time  may  bo  tiiken  an  that  at  which  tho 
liieak  1(1  the  cm  takeis  pluco.  For  tlio  ditriisiou  coofiicient 
of  copper  ill  I^iIcl;  tlm  ;i',itli"i  fimmi  vribu's  betwoL'ii 
4"-l.'>X  10  uiid  1  >(j  •  10  .  The  autllur  ajiplii'l  his  rosulta  to 
find  oni  wliuthrf  roiiceiuiiitioii  changes  are  8iit1i  :ei)t  to  account 
for  results  obtained  in  vunoua  yltftro  r!n»tiil(  ;il  itivt-digations. 
Ho  finds  that  if  the  coiiccutnitiuii  of  u  liquid  is  luuititAined 
continually  at  itn  original  value  by  stirring  at  01mm.  distance 
from  tho  cathode,  it  cjtnnot  bo  lowered  more  than  n-3  {icr  cent. 
Thus  in  llabcr's  e.\°|)erinicnts  chancos  of  conceiilration  amount- 
in}?  to  m6  |kt  cent,  cannot  hara  taken  plaro,  and  the  variations 
of  olocU-oile  potential  with  cnmnt  dcnaity  ofaeerved  by  him 
can  therefore  not  i>o  explained  aa  tho  rcanit  of  eoncoDtration 
ehangea  at  the  cathode. 

Mautmmnt  of  Smll  AUerwaUitf  Otttn<nUi.—\V.  Dii<ldell 
dMcrtbwtvo  new  inatruments  for  measuring  «mall  dternat- 
ing  CQimto  ol  faigjli  frequency,  such  as  tcTi  i'hiiiic  currents 
uid  BOOM  enrrenta  nxed  in  wirclcsa  tclc!;raphy.  The  lint  i» 
baiod  upon  Ayrluu  and  Terry's  twisted  riblx>n  inatranient, 
but  it  ia  oiMnpnHWtad  for  emon  due  to  ohanigo  of  tantpentun 
and  fta  cero  i«  eonatent.  It  iadioalea  cnneBla  of  Uoa  than 
1  niilliampero  and  is  very  portable.  In  the  seeond  Instm- 
ment,  a  rcsintaiico  tiaveibcd  by  the  eorrent  to  be  meosnred 
heats  by  mliution  one  of  the  junctions  of  a  Uoys'  nuiia- 
micrometer,  and  so  produce-s  a  deflection.  The  rusistaitcc, 
whiih  niav  In-  iif  [ihii  itiiiiii  nt  ki  uppin,  is  Urara.  or  inim.  long, 
ami  hifei  11  ro&i&iaiuc  uf  nLo-.it  10, nW  ohms.  This  instrument 
is  much  more  delicate  than  tin'  liist.  mnl  itjgponds  to  noiRes  in 
a  telephone  or  )<>  (bo  umall  cuncnl-:  in'.Mlticcd  by  whittlinir 
into  it. 

|\V,  IhHiWuM.,  Jountiil  i!<  /'/.i/iir/uc,  January,  I'>04.] 


P-fudfiMt  Eiiui.ndii.n.^G.  W.  A.  Kahlbaumaiul  M.  Stcffens 
describe  some  cxperimenta  which  tend  to  confirm  iihunilot'g 
discovery  of  a  jionderablo  cmi«!ion  by  soliil  bodies  which  i-* 
capable  of  jiinduciiiE;  a  iihotogmphic  etroct,  'I'lu-  mt'thii-l  ii^cil 
consiste<l  in  placing;  a  i>ensitive  platr  in  a  Ikh  izontixl  (^H^sitiun, 
and  over  it  a  piece  of  paraffined  paper,  n  nunil>er  of  strips  of 
-various  metals,  another  piece  of  pnraliiDed  paper,  and  another 
photographic  plate  with  tho  sensitive  aide  aownwards  instead 
of  npvards.  On  developing  after  aa  exposure  of  five  days, 
the  lower  plate  showed  more  or  leaa  blackened  iniagea.of  all 
the  strips,  and  the  upper  plate  none.  The  metah  employad 
were  alumininin,  liuo,  iron  and  lead.  Zine  prodqeed  an  impna- 
aion  on  the  niqpar  plate  when  the  latter  waa  not  pvMaatad  with 
parailned  mpar,  mid  ahtminiuin  a  faeUe  imprtHfaw,  tat  thie 
other  metali  pnidaDed  aoimpressioii  at  all  on  tho  nppar  platan 
though  they  pradnoed  «  atrong  impreasion  on  the  lower  plate. 
The  upward  action  of  aine  and  aluminium  may  be  stopped  by 
exposing  ilio  atripa  for  15  minutes  to  X-rays  or  radium  ray?. 


The  )niiiij;es  m  e  priniuceil  ei|ually  well  when  the  sensitive  plates 
are  freely  Huspeii  lnrl,  insU^ail  of  being  enclosed  in  a  box.  The 
authors  even  succeedc<l  in  obtaining  two  Kuccossive  inipros- 
*ions,  bj-  placing  two  plates  liclow.  The  socoml  plate  Hho\ve«l 
a  distinct  imprcwion  through  the  gkv>s  and  the  otnnlsion  of 
tho  first  plate.  If  the  impressions  are  iluc  to  a  |>ondcral)le 
emission,  that  emiwion  must  l)c  in  a  much  more  finely  divided 
st«tc  tliaii  any  state  hitherto  known.  If  the  emisaiou  i»  pro- 
jected, it  must,  aa  Blondlot  pointed  out  ,  lie  |u«Jected  with  a 
certain  Telocity,  awl  if  the  iMriicles  arc  pi  ujcvtcd  horixootally 
utider  tlw  iiifluic'noB  of  sitavit/,  thoy  must  deacribc  jiambolic 
paths.  The  aothovt  endeavonnd  to  dotermuie  thcMj  |xtth«  by 
|>lacing  two  sensitive  plates  veilieally  and  pretty  close  together, 
ami  mounting  between  th<-m  a  piece  of  lea<l  foil,  touching  the 
one  at  one  vertical  wljre  an.l  the  other  at  the  oppof^iie  v.uti.'al 
edge,  so  as  to  make  ei\\iA\  Hiii;le«  with  both.  The  imn^ev  then 
obtaine'l  showc.l  a  variation  of  width  amounting  to  siintind 
millimetr«^  The  authors  aiM  enileivoured  t<!  im  reuse  ilm 
action  of  the  gravit-itinniil  force  by  .eldiiiL;  to  it  a  l  eutrifu^ral 
force.  F'T  tbi?*  put  jio^c  they  swung  the  box  containing  th(' 
two  p]  at<?s  and  t!ie  metal  in  a  vertical  circle  of  7<>cm.  mrliiis 
with  120  tievc  per  min.,  and  found  a  distinctly  in<'reAM!«I  cfTcct. 
Thi.s  would  go  to  show  that  the  |K>niltirablc  emission  also  |)oa- 
s«^a!«c.<s  ordinary  inertia,  but  the  anthors  warn  ag^iufll  iumty  rnn- 

<  l unions  nn  lu-count  of  the  OJitremo  difficulty  and  delieaey  of 
tbo  oxperimeiU.d  work. 

[KMMUOUnnil  Siiiitv-.  ih[i»ikyiU.-  )u  /-.f...        Jioranry U,tOO!i.] 

Imic  of  Blightwtt. —  \\.  Lucas  harmonises  ka.^eh's  empirical 
formula  of  brightikeM  with  tho  Wien  Planck  law  of  tho  distri* 
buthtn  of  anargy.  In  Raadi'e  formula 

Log*=f-(KT), 
e  ie  tho  total  hrightneta,  T  the  abeoluta  temperature,  and  e  and 
K  are  conatantiL  Raaeh  oalla  this  the  fundamental  nayeho- 
physical  bv.  Now,  Wlan'a  law  for  monocbromatie  light  may 
1)0  n«it  into  the  iunn 

Trf,g,t^<--(K  T), 
and  then  r  =  log(r,X   ;  .u:  l  K='-,  ,V.    Wicn's  constant  r..  has 
a  value  of  alxHil  1<,")00.    J"<ii  visililo  lijsht,  pxtf^ndintf  from 
.'${*4/i/i  to  '''t'^i'i^,  \\.  Hc«  hr:lW(>en  thi'  limits  .'ir.'.lU  and  |s,^70. 
From  Lummer  ana  rriiig»heiia  n  data.  lUsch  calculates  a  value 
interme«liate  betWt't  ii  thes<'— vi/..  jii.T.iO.   On cakniating  tho 
"mean "  wav»ilet»^h  from  tho  equation 
8a,7M-14,GO0/A, 
wo  obtain  X  =<  543|<fi,  a  value  which  is  remarkably  eloao  to  the 
{K>int  of  maximum  sensitivenci>s  of  the  retina  (A ^535^^). 

H.  I.t-t  *K,  rhijtikaUKhe  /.eiUchrip,  January  1,  IHOS.; 

innsllio  uiM  of  It  (litlninoiiirln.  \l  is  u»ual  to  express  tlio 
»el)s^ti^cne»8  of  a  galvanometer  in  such  terms  that  with  a 

<  <'ruin  resistance  and  distance  of  tlie  scale  it  is  atnted  what 
fraction  of  an  ani|)cre  OT  eoulomb  correaponda  to  a  deiileetian 
of  1mm.  This  has  the  diaadnntage  that  ttie  greatn^  sesaitjve* 
ness  i!>  expresaod  by  the  smaller  number  and  vice  versa.  The 
sensitivcnosa  of  a  lial&nce,  on  the  other  hand,  is  expresflod  by 
the  deflection,  in  scale  divi.iionfs  produced  by  I  milligramme  at 
a  I  ertain  chiirgu.  Tbiis  gives  the  greater  ntunber  for  the  greater 
soustuvoness.  Some  ywirs  aio  I  >ti  liois  and  liubcns,  in  con- 
junction will]  .Ayrliui.  .\lalhcr  and  Sn  ii-|nier,  pi'ojioRtnl  a  methrid 
of  indicating  tho  setisitivtsii&ss  oi  j;al  i  .iiiouieters  which  is  firn 
from  this  objection.  This  mctho<l  hiv!  not  l>een  ad  iiitcd  since, 
probably  because  it  was  not  advanced  a»  aji  iiiJisjjtuJuuL  pr.j- 
]Kisal  hut  formed  [urt  of  a  larijcr  work.  Max  Ikle  noir  urgos 
iLs  .icceptauee,  and  fornudutf*  it  as  f'lllows  :  -The  l«!i«itivpnp.s.s 
for  current  is  the  periMauciit  deth-ction  in  scale  divisions  per 
microempcro  when  Uie  diittanco  of  the  scale  is  1,000  ncale 
divisions  and  the  complete  period  is  10  seconds ;  the  ballistic 
sensitiveneas  is  the  deflection  in  scale  divisions  per  micro- 
coulomb  when  tho  distance  of  the  scale  is  1,000  scale  di%  isi  ms 
and  the  period  is  10  seconds.  The  resistaoee  of  the  ooila  is 
eiiainated  by  introducing  the  normal  sensitiYensse  of  a  galvano- 
meter of  1  ohm  rc«i»t;iuee    Tlie  quantity  at  present  usually 

called  the  "sensitiveness  '  of  the  galvanometer  Q  x  10"*^  might 

bo  in  future  called  the  "scsde  vahie'' or  "  constant"  of  tfo 
instnmient. 

[y.  iKtt,  Flt^iikaliieht  XrilMhrifl,  Janiiary  LI,  !««.] 
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IIOWIIBADVr>-TaLIiIIL«f"nBftjMiiBNUB"(l,0fi2iiMH),b(iu 

in  atroDg  clotli.   Prie*  17a.  6d.:  port  tnm.  IBa,  6<1.  Abo  tMd^OlMa  for 
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H  «H        viw»w.     X  rn:«  A  ra.  vo. :  |ivai 

todlDf.    PrioaEa.;  paatrr«a,ak3d. 
A  eomrlr>  net.  „f  "Tni  KLacTBiciAH  "  (187&-l9M)atn  DawtWHinilM. 
ia«««t.  i  .    -  >  .  ,r  .  ail  i  e^rly  .ppUoatton  ihoBld  b«  BAd* 

"TMt  tLCCTR  C  AN"  WWnMmHTt, 

Huppleincnts 

CM1  only  be  euppiicd  (iratia  wilh  the  paper  during 
publication.   Aitar  that        Ml  eitr*  ehArse  ia  ma/ 


MO-XICBB. 
It'll   (rim   time   k)  time  Vfiih  'The  El^l 'IiIClAB " 
CM1  only  be  eupplied  Gratia  wilh  the  paper  during  the  current  week  ol 
publication.   Aitar  that        Ml  eitr*  efaArse  ia  made.   The  amount  of 
Ibia  ^tr?  niaM  oo  lb*  Satnlemanl  At  the  time  ol  laioa. 

BOBBd  VslmHB  ooauililH  in  Ootoibcc  utd  Aatil  MmtMii 


Th«  ball 
■0 


nt  euiit  Blattflaal  Jnnal  (aUWiM  m  i  waaklr  inmX,  UB-Wt). 
PKMUbad  ararr  rrtdar,  PrtM  HzpaM ;  Pg«t  Ptm,  Wtxprnm-WtUpmat 

Editorial,  ratiilahim  aad  PrlatUc  OfBoia, 

1.  2  A  3,  SALISBURY  COURT,  FLEET  ST.,  LONDON. 
lUapAMMf  QM  Honwni    Tdttram$:  Iuoibkub  Nbudaim  LamOB. 


All  Ltlttri  rtJttiMf  U  SuiitriftUni,  AdwtrHjtmmtl  and  lUtr  hufmtii 
auUttri  $4  it  aditntud  emiUtlUr,  "Thb  Blbctbiciam,"  SaMitmrf 
tamrt,  fUtt-tt^  Itmitm.  Cktrnm  miiJF.0.  U  It  wwHrf*  Omttt »  Ca 

MlJUitartafmmmmlMHmt  »  U  addrttnd  ia  Tm  IWTOB.  iMkr 
ftr  Imstrtlam  Aa  "Thb  BLiCTltrciAN,"  *r  e*Mlaimbi£  gmUltKh  ft  t 
atetmpamUd  if  namu  amd  addrui  >/  lJU  ^Itr  ai  ariJiiM»tgmMA 
ff*  mHUt  •will  he  lain  »f  autnyiHtut  ctmmunUatiiu, 

"  Thi  Elactrician  "  </  fuilisktd  retry  Friday  wtanHmt.  ntJUntt 
U  am  talt  at  lit  raiiunn  iatitlalU  *»  fHdtf  wtanOmf,  ami  am  k 
tUaimtd  tf  all  Ktmntmdtrt ;  *r  Urut  fram  tit  Cficei  at  aiaat. 

•UlilB  IplHu  lUfc— T1>e  RAtM  for  Snbtcnptioiu  to  "Thk  ElbctuCUBP* 
are  til  under:—       YtA«.      HALy-ViAa.     Qcaktei  ]  Pott  frea, 
CiUt«d  ElBCdoiB  Ma  Od.    ...    13a  »d.     ...     Tt.  Od.     [  parable 
fottAl  VbIm  ...  MB. M.        l«A,«tf.    ...    •■.OA.  JinadnMce. 

"Thc  V.\.tcm.mkn" aftrs tanfiliiml adpamtagtita  AdatrHwt,  nkii 
ti7  fkr  tlM  UrvMt  ntrniUtlM  BTMiy  lii(Uill  DaetrloAI  pApw,  dBA 
clxcnlatai  all  orar  th*  WorM.    Thh  ilaltnunt  U  ptaraKlitd. 

Advtrtiumtmt  tta$u,  i^^tanmrdad  am  apfHcaiitn  It  lit  JtMMtr. 

T...^.  Ai^MMM.iMM    fi    t  tf  itau mm$ftaikAiOfii 

if  nm  JflgH  nm  tdIV'.  Xmamtb  a/  t**irinr  adoerttttmamti  mi 
aUiradimt  *  Hamdinf  adaartbtmtnU  if  Wtdmttdaj.  Wrafftr 
Ah  mtuwmHh  tflbrtt  fast  Wadmttd^. 

Or  ricut  ANHooBCBitBim,  Aocnom^  amd  aU  kimdt  afSiuuL  Adtib- 


ELECTRIC  TRACTION  IN  LONDON. 

One  of  the  raoat  striking  pcciiliAritie^  of  Lomloii  consiiloieil 
as  an  entity,  ia  its  remarkitblo  free<lum  from  self-conadouiMMi 
The  average  Lomlonur  knows  less  of  the  daily  incidentA  of  any 
part  of  the  City,  other  than  his  busineas  or  residential  quartff*, 
than  he  le.ini!<  of  those  of  .second  and  thinl-r.ilr  jiioviiui*! 
towna  if  hia  morning  train  journey  i«  long  enough  to  ctbAust 
his  pBitieukr  halfpemiy  sheet.  ioA  not  oa|y  (b^y  incidetit*, 
bnt  slow  movoiiu  iits  tlmt  tiventually  change  the  face  oHh* 
tuwii  aiul  akci  tlic  ciii  .litioris  <if  life,  of  business  and  ef 
p'lC.isuro,  wDik  tlii'mscUc^  nut  ill  most  unperccived  l)y  the  great 
mass  of  the  |)eople.  The  reasons  for  this  state  of  things  an 
not  all  OB  the  snrfiM ;  mere  sue  does  not  seem  a  mltdent 
ex  I  ilan.it  ion,  f<ir  the  other  ;:reat  cilie.'?  of  the  world  SOVB  l» 
have  a  btnmger  sonso  and  more  vividfeeling  of  their  life  ppograW- 

We  are  thinking  of  one  change  which  is  being  wronglii 
almost  silently  and  in  darkoess,  the  raaulta  of  which  will  sees 
lM$gin  to  be  felt— resalts  which  shooM  go  some  way  to  nak* 
London  leas  a  prm  ir.i  o  ni  hon-cs  and  more  of  a  hrnnsn 
society  than  it  Iulh  l)oen  for  the  la«t  60  years  at  loaat.  Sjiccu- 
lution  on  the  social  changes  and  alteration  of  habits  that  may 
bo  brought  about  ia  a  tempting  thome,  hot  w«  must  look  at 
more  material  re.^idts.  Within  a  few  months  then  b  eveiy 
leiuion  to  believe  that  underground  electrir  i  :iilsvays  will  encircle 
Coalrnl  London  ami  also  cross  it  on  lines  cutting  >^i>nic  <>f  the 
moet  donseiy  popohled  distriote  and  hoaleat  nwoi  ts  of  men, 
linking  up  suburbs  that  have  lioen  houm  apart  lite  dweller 
at  Claishaiii  who  lia«.  had  to  tatth  an  early  morning  timin  ** 
Paddingtoii  or  Huston  -  or,  worse  Btill,  to  get  to  his  home  late 
at  night  from  those  remote  termini— will  not  feel  so  unliapp) 
at  the  prospect  of  tbeee  eroesfaigs  when  the  tubes  offer  him  a 
diy,  -ptt-ily  run  at  lesi  than  'bits  fare  rates.  Other  ebanges 
will  readily  suggest  themselvcii  to  the  imaginative  Londoner 
when  ho  realtses  the  number  and  lay-out  of  the  tut)ci>  now  m 
course  0<  ooMtraetion,  and  the  diiuonoe  in  comfort  and  tune 
between  a  alMm  and  an  **  eleetrifled  "  Inner  CSrelo. 

.\  lootiJwdeliv«r»tIby  ihelloii.  C  1'.  PHKri  it  it  tlio  Sodeiy 
of  Arte  bet  Weolt  wu  apparently  dwigiied  to  arouse  the 
of  the  average  man,  and  to  create  some  antMipations«<  a 
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ooaiag  w  the  rasult  of  tbo  bamnrfngs  in  pMigres?.  It 

trus  p-^pular  und  not  tcfhiiical,  but  the  popular  aspect  of  such 
worktt  mii«t  be  considered  by  the  Uioiightful  onpneer,  who 
realiaea  t4iat  tli«  a|iplk'atioii  of  the  forces  of  Nature  to  the 
tervke  of  bw  followi  is  hia  chief  end.  Tho  congestion  of 
London  tnffic  and  the  bat  methoda  for  iU  nllaf  lum  been  the 
study  of  a  slrongly  coii'litnteii  IJnrn!  f  Vnimiwifin  for  the  last 
yt'.'ir  and  a  half.  Merely  to  louk  Uituuj^li  ihe  ^icat  pile  of 
evidence  oflercil  to  that  body  gives  one  tho  feeling  that  it  might 
fairly  take  m  long  •gpun  to  consider  iU  report^  or  even  fnil  to 
como  to  any  coherent  eooelmion  at  all.   Bni  the  eameit  appH 

iMtion  of  i  .ipiMi'  mijuls  eVLii  to  s-n  b  u  i-i«;iiiile\  [jtoblcm  mu*t 
iviult  in  some  stnii/litnniiij^  omi,  Mid  hovae  clenrcr  i»taiomct>t 
of  the  proVjleiH  iti,;',f,  tho  fir«t  st«p  either  to  ita  6.'  lntiijn  i»r 
the  domoDstrution  of  it«  inaglnbility.  We  may  even  hope  for 
wwnc  definite  proposals  ao  convincingly  right  that  the  ohstnie- 
tiofis  iif  ]ir<.'jnilii «',  \«>slcd  interests  ami  scrtimi-il  fcc!inL;  \\'ill 
have  no  vliiwco  agiunat  them.  Tluit  tho  ftoyal  Conniiis.=.i  .n 
will  find  a  panacea,  for  all  the  trouUM  of  Irfndon  trafhc  in  any 
one  device  in  not  to  bo  expected ;  we  may,  perhapai  «intici|Mtc, 
howevct,  that  a  new  lioard  will  be  created  as  »  reenlt  of  tho 
Commission  s  labours,  vrluwe  OOO  boaiDMa  will  fao  to  HMai  tho 
needs  of  London  traffic. 

In  the  meantime,  while  tbo  Boyal  Coramiasion  has  heard 
mill  h  I'viili  nce,  and  even  long  before  it  was  appoiutoil,  work 
has  beuu  steadily  progressing,  which  will  have  a  marked  effect 
upon  our  traffic,  and  will  have  to  be  reckoned  with  in  any 
future  general  arrangemeut.  Wo  will  confine  ouraelves  to 
eloctrical  achenun.  First  comes  the  existing  deep  tubea. 
Ttic  f'ity  ami  S.iiirh  l  ondon  w«g  tho  pioneer,  not  nnly  in 
Jx>mion,  but  in  the  wuiid.  Wo  have  before  now  pointed 
out  the  excellent  teclmicul  reMilta  attained  in  the  face  of 
much  discourn^enicnt.  The  story  is  om  of  which  tho  English 
engineer  may  be  (iroud.  Theusefufaiess  of  this  railway  to  the 
population  s(-tvo(l  i'i  wolt  shown  IjV  thn  Lrnvwtii  in  jia^sctiL,'*™, 
the  anntuU  uuiubii  curiiod  luiving  risen  from  5,(X>U,UtX)  to 
21,000,000,  the  Utter  figuro  including  the  traffic  on  tho 
extended  line  to  lalingtoo.  The  farther  extonaion  to  Euston 
and  King's  Cross  will  doiibden  bring  abont  a  more  than  pro- 
[lortional  increase  in  trfif1]c.  T  >r  I'nsNiii  « ill  then  have  fi>r  tin:  first 
lime  a  speedy  direct  railway  connection  across  the  City  un<l  the 
ThauMS.  TbeCentcal  London  Railway  has  touched  a  larger  in  a>.s 
and  has  sprung  into  a  position  of  greater  iuportaiM^  pemUeliag, 
as  It  doea,  the  most  important  line  of  street  commmiioBtion 
fi'  in  the  western  -nhuilvi  to  the  centre.  Ita  traffic  in  IlX» 
was  well  over  &0  million  pasacngcrs.  The  Qreat  Northern  and 
City  Railwny  hea  hardly  had  time  to  develop  ita  full  capacity. 
The  suburbs  it  serves  having  already  two  steam  railways 
to  City  stations,  its  growth  may  be  less  rapid  than  that 
of  its  east  and  west  forerunners.  But  aircaily  the  trafhc  is  at 
the  rale  of  14,000,000  anunally,  and  tiio  20  millions  originally 
estimated  for  will  doubtloaa  be  readied  aooB  enongh.  Of  the 
Work  in  hand,  au*I  near  eomploliou,  the  ulectriti cation  of  the 
Metropolitan  and  Metropolitan  District  linos  sUuds  litiii  in 
uagiiiludo  and  importance.  Tho  prtlMt  travellers  on  the 
underground  lengths  of  these  nulwifi  use  it  <nily  beeaose 
they  have  no  praetieaMe  alternative  as  to  time  and 
coat  Electrification  will  ni;.t;e  a  great  difTcicnce  in  that 
respect, — dirt,  darkni^  auA  3lygoaii  smells  will  give  way 
to  pleasantcr  surrouudings.  IliglMir  speeds,  better  aenricc, 
and  lower  fares  will  add  to  oomforti  eenvwinMe  and 
economy.  We  shall  not  be  sarprbed  if  eomphdnte  of  over- 
crowding arise  before  the  regeiicnitoJ  linus  h;ivc  been  in 
operation  many  months.  Of  the  new  tut^ua  Um  itaker  Street 
&  Waterloo  lino  is  ra|Hdly  aiiproaching  completion,  and 
the  Qreat  Northern  A  Brompton  aad  the  Cbaiiim  Okm  & 


llam|tstuad  railways  arc  making  good  progreas.  Probably 
1 S  mnnths  faenoe  all  will  be  open  for  tnlBc. 
The  facilities  which  these  tnbnlar  nflways  will  afford  can- 

r.of  Ijo  I'lojierly  ,i]>[irc':i;irLMi  liy  i  niiii.lei Ihl:  I'uly  their  indi- 
vidual positions  on  the  map.  Communicating  stations  will 
admit  of  ea^  change  from  one  line  to  aoother,  and,  if  common 
sense  ndes  the  managements,  through  bojkiii^  will  cncour.ige 
tho  fullest  use  of  these  facilities.  Already  at  the  Hunk  station, 
the  City  &  South  I.K)ndoii,  Waterloo  .V  City,  and  (Vntral 
I.,ondon  are  thus  connected.  At  Moorgato  Street  tho  (ireat 
Northern  ft  City  and  the  City  ft  Sontli  London  have  not  only 
subway  r'-tniet  lion,  hut  through  booking.  .\  ticket  m.iy  be 
bought  .it.  Cljiiluim  t-'onimon  for  Finsbury  I'ark,  .-uid  there  is 
no  nec«l  to  \ook  up  "  Bradshaw  "  for  connecting  trains. 

In  the  future,  the  Baker  Street  &  Waterloo  will  oonneet 
with  (he  City  ft  South  London  at  the  Elephant  ft  Castlp, 
withthr  n'!itril..r,  .VCity  andflie  Hontli  Wv>t.'iii  .it  W;i!ctI..o, 
with  the  liintt  irt  .iL  ('baring  Cross,  willi  the  lir"niptr>ii  A  (Uk'aI 
Xorthern  at  Ticcadilly  Circus,  the  Metro])oIitan  lU  Hakt-r  Street, 
and  the  Great  Western  at  Padilington.  This  is  a  sample,  and  a 
study  of  the  tvbe  map  opens  up  possibilities  of  ease  and  rjgiidiiy 
of  gcttin;.,'  ncTo.^s  Lonii'in  thiit  'piite  excite  tlh:-  iiii,\gli.;iti^'n. 
No  longer  will  old  friends  (larted  by  the  seven  miles  between 
llampstead  and  dapham  manegBi  at  the  cost  of  a  Sabbath 
tby's  journey,  to  aee  each  other  two  or  three  times  a  year— nr 
meet  for  an  evening  hmir  with  as  long  again  to  g]>cnd  in  the 
rattling  'bus  or  the  costly  cab.  Friendship,  affection  and  public 
spirit  will  all  gain.  A  few  figures  as  to  tho  time  which  such 
crosa  Jeumeye  aio  expected  to  take  will  bring  home  to  at^one 
who  travel*  between  the  points  named  sonn^  of  the  jtoasibilities 
and  the  changes  which  they  will  entail.  The  figures  were  given 
by  Mr.  PoitTKn,  who  Kpeaks  with  .•i<imc  authority  : 

Hammersmith  to  Piccadilly  20  minntes,  Hammersmith  to 
King's  Cross  99  mtnnCe%  Charing  Crate  to  Boston  10  nriuntes, 
or  to  Hampetead  10  minutes.  Elephant  and  rustle  to  r.iili!ini; 
ton  2.')  minut«s.  It  is  l)cyond  ijuestiou  that  this  network  will 
prove  an  enormous  boon  to  long-distanoe  London  travcHon^ 
Imt  how  will  it  aflTect  tho  congestion  in  the  central  areas  where 
tho  evil  is  most  serious  1  Cl«u4y  the  tnbs  passengers  will  all 
ciuiie  to  the  surface  sonio will' re,  most  of  them  to  the  streets 
;iliukdy  crowded.  It  may  be  gmiicuti  thai  there  will  be  sonte 
relief  to  the  street4  in  respect  of  tho  panengers  eraarii^^  Che 
centre  of  London  by  the  tube  lines,  but  these  do  not  to  day 
form  a  very  large  proportion  of  the  whole,    liy  an  analogy  the 

tr.itlic  liiriHties  to  be  affor<b'iI  »  iH  he  ni]iiiny  fivkeii  njl  by  the 

natural  iucrease  of  popuktiou  and  the  new  tratlic  will  create 
added  CaeOitiea.  The  Ceulnl  London  is  a  cese  in  point.  The 

omnibtises  on  the  parallel  streets  were  nearly  as  many  in  190'!. 
three  years  after  its  opening,  as  they  were  in  189.'>,  five  ycitis 
before.  Acconling  to  tho  evidenco  of  the  present  Lonl  Mayor, 
the  omnibus  traffic  in  passsngers  very  npidly  recovered  the 
temponuy  eflbct  of  the  tube  eompetitioa.  Probably  no  one 
will  say  that  tho  street-  from  Oxfoi  .l  Circii.s  to  the  B:uik  arc 
less  congested  to-day  than  tliey  vvuru  in  Vol  3^7  trains, 

equal  to  4,381  omnibuses,  run  to  tho  Bank  every  day.  There 
appears  to  be  little  reaaon  to  suppose  tint  the  addition.il  tubes 
iriU relieve  the  streets  much  more  tihan  those  now  in  ofx  rution 
have  done. 

There  seems  to  bo  ao  really  pracliwAble  way  <jI  dimiuiidiiug 
the  numboi  of  people  using  the  streets  in  the  central  congested 
area  durii^  buainesa  hours,  and  when  the  facta  aro  canfolly 
considered  we  think  ft  will  be  recognised  that  no  such  eflStcl  can 

hu  c.\|p<:t(cd  fnim  nnytliiiiL,'  nboit  of  an  exten^no  decajTCf  the 
commerce  an<l  ivupulatiou  of  tho  groat  city.  To  get  from 
suburban  resi  iences  to  eentnl  shopa  and  offices^  to  get  frdm 
luburb  to  aubHrli^  or  from  one  ttQwfty  taminnatoeiMtlMr  acroie 
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tlic  cuutic,  the  tu1j«  lines  and  clcctriliod  Undergrauiulg  will  till  u 
most  iiK«fMl  p|jio<<,  but  to  improve  the  mirfjice  conriitions  gome 
Lhinj;  elm  will  bo  needed.  How  far  t»mwa)-s  may  bo  pnicticAblo 
wUbiti  the  contml  arts*  w  b  cohtntvcraial  <)nc«ition  on  which 
wc  ilo  not  give  »  ilo^m'.ilii  'i|itiii  iti,  I»n1  <ni  \v!iffh  wp  Yiii[«.-  tlir 
IJoyal  (."ommisifion  report,  will  atfoni  clear  and  vveil  iCiifroucJ 
giiidanca  It  is  <|uite  certain  that  »uch  an  incomplete  trarn- 
w«jr  qretem  m  nuvr  exists  in  JxiadoD  could  be  made  vastl\ 
noro  effiKtivo  by  some  modonte  eiettndoitt  «nd  linking  up.  A 
single  aufIio);ty  liariiiq  tlic  ;i..<.vi.r«;  of  one  of  lhcgn:i'  jim- 
vincial  Town  t  'uuncilo  would  hax-e  made  mtich  greater  prugicfis 
thanbaibwn  posiiihlo  to  the  I/omlun  ( 'minty  t  'onncil,  liamiicred 
M  it  ii  fay  tka  veto  of  the  29  road  authoritioe  mi  bjr  a  certain 
■mount  of  politieal  feeling  which  fthotitd  have  Keen  kept  out 
of  the  consi<leration  of  l^xidon  tratli'j  f  n  ili  i".  h. 

If  the  Koyal  Commission's  reiwt  does  no  more  than  lead 
to  a  reasonable  and  practicable  solution  of  this  tramway  qneetiou 
it  will  hft\'e  jllstitied  iU>  existence.  If  beyond  this  it  reaultis  in 
some  oentnl  control,  unifying;  and  co  onlinating  all  the  avail- 
able |Htwer.?  and  metho<ls,  it  will  imirr  1  have  deserved  well  of 
the  Coil n try  and      worthy  of  monumental  celebration. 


REVIEWS. 


(AfiM  «( tJi*  udMBMOIfaarf  «OTka  (M  bid 

r'«*,<nnodv(o<*«bU«h«lfrie*.  Add5p*r«nt. 


Modern  Electric  Practice.  FM^,•■\  \,y  MAOsr«  Mui.rjx,  M.A..  D.So. 
Vol«.  IV.  and  V.  (I^onJon  :  Tli>  <  Ti-.ham  Publishing  Co.)  9i  «arti 
In  Vol.  ty.  rif  this  Hcrics  the  applications  of  electricity  in 
the  pra[iulsii>n  of  vehicles  are  dealt  with  by  Itva  difTennt 
writon.  Air.  J,  Kvenon  Winilow  ii  neponribla  for  the 
article*  on  orerhcad  «onilruet.ion,  tramway  feeders  and 
sorfoee-eoal^tck  nystems ;  Mr.  A.  G.  Sianian  for  that  on 
vondnit  s>'«tem»;  Mr.  11.  C  Bnckni**ter,  rollinj?  stm  k  ami 
C'luipnionts ;  .Mr.  W.  \V.  Ik<:ium(mt,  clcctri.  )>n.ii^  ui  iti  i 
ears;  and  Mr.  Philif)  Datrson.  electric  tni'M')ii  in  i.iu\s  ••. 

In  the  Jta^C-.  ilev  .itit.l  to  f:.\  <'I  Ikm-I  CO!l>tI  i;v  tMll  thcri:  U  :i  lal'^i; 
amount  Ol  s  intot  niatli  in,  ami  the  ;iiirlii>r  ir.  t!i  1m-  con- 

(fl  .it  r,l;at?<l  ')h  t!iL-  priictiiMl  iiiuiiIiiT  iti  w  lin  li  I."  Ii.i-,  ili'.ilt 

Um  subject,  tiimrd  wiies  receive  laiber  nharp  criticisni,  it 
being  maintained  that  the  actual  amount  of  protection 
affotxled  by  them  is  in  «ii>>it  instanccg  very  slight.  Co  opera- 
tion lietwti  u  (n\  lu  rs  .if  ti\«mway»  and  owners  of  telegraph 
wires  is  urged,  and  Mr.  Winslow  argue*,  not  unjustly,  that 
tramway  authorities?  should  not  lie  compelled  to  liear  the 
entire  burilcn  of  protecting  other  people's  property.  Safety 
devices  for  earthing  broken  trolley  wires  receive  Kcaot  atten- 
tion, and  are  co(i<lemne«l  n»  being  littlo  better  than  itM)le»8. 
The  ehaptcr  on  tramway  feeders  is  aUo  exoellent  in  many 
KspectSi  but'might  well  ha\'o  inclnded  more  detailed  inform- 
ation rggarding  the  applicatktn  of  boosten.  AD  the  prin- 
ci|ml  aurfai-e-contaci  s^'stems  are  descrilieil  and  copiously 
illnstmted  by  diagrams.  An  exceeilingly  sensible  view  of 
them  all  ie  taken  by  the  author,  who  concludes  by  «a\  in-  tint 
n<mo  appear  to  bo  entirely  satisfactory  for  .application  to  mi 
extendod  .-in<l  tomplic:it«!<l  .syi^teni  of  tramways.  In  bi.» 
desoriptious  of  londiiit  systems,  Mr.  Seaman  has  dealt 
iin[i.iiti  d!y  with  a  subject  which  canned  no  I  tili'  lontro- 
vci>i>  among  tramway  en^'ineers  ami  others  a  few  years 
a^n  ;  in  C0Mi|»aring  the  cost  with  that  of  an  overht-ad  sj'stem 
he  diiCH  not  fall  into  the  common  error  of  busing  hi«  calcula- 
tions upon  the  caiiit.)l  e.x|)on<litiira  per  mile  of  single  track. 
That  jKirtion  of  the  book  by  Mr.  II.  C.  Burkmaster  dealing 
wiih  rolling  stoi-k  and  cpiijinientH  can  hardly  be  con.'iidcred 
up  u>  tile  standard  .-ttuiaed  by  the  previous  chapters. 
Ajlmittodly,  the  subject  is  om  which  it  ia  not  easy 
IQ  eovw  adequately  in  a  few  mgcs,  bat  even  ao^  then  an 
several  im|>orunt  points  which  kave  eidier  been  omitted  alto- 

C'  er  or  alluded  to  in  ou^  a  caraory  fashion.   Mr.  W.  W. 
imont  disposes  «f  oleetno  boata  and  motor-ears  in  24  pages, 
and  in  view  el  (he  limitad  aiqpltottion  «f  electricity  to  these 


vehicles  thiashaneannot  be  said  to  be  dispropoiliouatelv  nnall.' 
Some  interesting  details  of  the  Immisch  electric  lanndie-*  arc 
given,  these  little  craft  being  provided  with  accumiiUtors  and 
niototx  which  jiermit  of  a  .>|w  i<l  <if  al)0)it  i<  niile.s  per  hour. 
The  average  dr:iught  is  not  vnne  than  '.'ft.  (>in.,  and  they  arc 
jiri allied  to  run  foi  iinlus  >>u  one  charge.  Mr.  Beaumont 
baa  uritten  his  contrillut Kill  t-i  "  Modern  Klectiic  rraotice"  in 
a  semi-popular  style,  anil  this  is  to  li<  tto'i  --luc--  tin:  w»rk 
is  intended  solely  for  enguiecia.  I'm  iiii>Uuue,  he  informs  his 
readers  that  when  the  kitteries  of  electric  kunches  are  charged 
in  series  with  a  rcsist^ince  "  tlicto  is  a  great  wa-stc  of  eoeim' 
entailed":  However,  he  may  be  forgiven  this  defect  of 
scarcity  of  technical  details,  owing  to  the  fact  that  there  are 
so  few  to  give.  In  his  article  on  electric  traction  on  milways, 
Mr.  riiili])  Dawson  touches  upon  the  question  of  boosters,  bnt 
does  not  give  the  technical  information  concerning  them  which 
is  lacking  in  Mr.  Winslow's  article.  It  must  be  cenfeaaed  that 
Vol.  IV.  IS  diaa|ipointing  from  a  technical  point  of  view,  as  the 
majority  ef  wriiets  have  adopted  a  semi  [K)piilar8lyl<^  am  hnve 
refnined  from  entering  into  details  to  any  gn^at  extent. 

As  a  frontispiece  to  Vol.  V.  the  photographs  of  the  various 
contributors  aix;  reproduced  on  two  pages  of  art  (lapcr.  ami  the 
chapters  and  their  authors  arc  a/t  follows  :  "  Steam  l5<ii;oi  . 
by  .1.  K.  Stofhert :  "Steam  Kngines  and  other  I 'rime 
Movers,"  In  H  ( >  r.ifkh,  M.A.  ;  '  (  undcnsing  an<l  Auxiliar) 
Plant."  by  W.  II.  iiovith  ;  and  "  Electro-chemistry  and  Klectro- 
muiaKurgy.'"  by  .John  Sind.U,  D.Sc,  I'll.]).,  K.I.t*.  -lust  70 
jxigcs  arc  devoted  to  steam  lioilcrs,  and  there  is  a  great  deal  of 
Useful  informatiuu  given  therein.  Various  types  of  shell  and 
water-tube  boilers  are  dcscribeil  and  illustrated  (one  nota]>Ie 
oniiesion,  however,  being  the  ''Climax''  boiler),  and  there  is  a 
chapter  on  the  care  of  boilers.  Mr,  iL  O.  Bockh  gives  excel- 
lent doKeri[itionR  of  modem  I^lMI|MMd  reciprocating  engtiies, 
but  there  are  lesa  than  tliree  pwes  on  steam  turbines,  aud  the 
details  are  very  meagre.  Nothing  whatever  is  m'uI  of  iha 
Curti*  turbine, 'and  the  anther  hna  certainly'  not  done  jnatice 
to  a  snbjeet  of  such  great  importance.  The  cha|)ter  en  ean- 
denaing  and  auxiliary-  plant  deals  with  this  snbjcii  in  U  wmA 
dcuil  »a  can  lie  cx]K*cted  in  this  nlaaa  of  bor>k.  'Various  lands 
of  condensers,  air-ptimps,  cconomisci'a,  feed-hcaten»,  fced- 
punitu,  *c ,  are  described  and  illustrated.  The  last  section 
I  if  till-  \.:ili:tiii',  clt'i  ti  I  i-chi'iiii.Kl  1  V  :iiul  elect  iii-iiitt.<llurgj,',  is 
covcriMi  111  'it  |i:i;^cs,  ;iiiil  eouiisLs  i>f  biicl  nut  liniii  of  the  Various 
pr'«-es.sCH  uIiIlIi  li  ivc  liecii  suggested  .unl  iisinl  sinc<5  water  waS 
liist  eicctrolysc^i  l>y  Carli.ile  and  Nicholson  lu  It^OO. 

M&zwell's  Theory  and  WireUss  Telesraphy.  P»rt  i.  M»\»reli't 

Theory  and  Hertzion  (Isciltiticui  hv  Tl  I'  m  .mi  Uuii  lat«d  by 
K.  K.  VB>:rL\HD.  I'art  II.  Th-  I  iiticivir-  of  \Vii.!l<  5s  T.  Ii-^rsplij, 
by  K.  K.  VarKijiNM    (Loiuloii :  Arohitald  CoDSLsbie,)   I<>9.  (kL 

Tele<raphie  nnd  Telephonic  ohne  Drakt  By  OiT«  Jsnxni. 
I Ucrun.  Julins Springer.:    i*!  miirk> 

These  two  works  are  in  &ciiuu  Je^ree  supplementary— <|uiU] 
accidBntally— to  one  aaother.  She  voltime  of  Messrs.  roincan^ 
and  Vradand  has  as  its  aiM  th«  eltKidation,  so  far  as  elemen- 
tary methods  allow,  of  clectnmiBsnetifl  theory  md  (henUonabi 
of  Hertrian  telegrajdiy.  technic^  detdl  b^ng  avoidod ;  while 
that  of  Obcr-PostinsjKiktor  .Tcnt*ch  is  mainly  a  description  of 
the  apparatus  used  in  all  sorts  of  telegraphy  and  telcphoii}* 
withiint.  wires. 

ilial  jwrtion  of  the  former  book  which  deals  with  Maxwell's 
theory  is  a  tr.uulution  by  Mi.  Vreeland  of  .M  1 'nincHin's 
contribniiim  to  th*«  Frt-n' h  ■  Scientia"  series  uf  manuals. 
The  tran-hitiii  li;i-  .■  iiiinl  mr  r  very  happily  a  great  deal  of 
the  charm  and  uklo  nid  all  the  lucidity  of  the  French 
original ;  and  he  In-  i  iinsitlcrably  helped  his  readers  by  the 
geneixius  provisionof  numerous  newdiagrams.  Of  M.  Poincare's 
treatment  of  Maxwell's  theory  we  may  say  at  once  it  is 
intended  for  the  electromagnetic  infant  in  arms.  M.  I'oincare 
opens  with  a  wail  expressing  the  fniitlepsncsa  of  attempting  to 
find  a  complete  dynamical  explanation  of  electrical  phenomena, 
and  paaate  en  to  a  gibe  at  the  Eqgliah  taste  for  eooereteneas 
in  attempts  to  illustrale  eleatnMMgneties.  Forgetting  the 
sneer,  he  then  plungc»  into  »  Mries  of  analogies  involving  pails 
of  water,  pi|i«s,  taps  and  pandulnmBj  whicfa  are  used  ao  Mtly  aa 
completely  to  j^iatify  the  aonndaeesol  tba*  BngUsh  taste  before 
alluded  ta  And  having  thna  carried  the  beginner  into  the 
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ncchuiicg  of  electrical  oscillations,  tbo  author  sketchoB  with 
Tvrjr  tight  touch  the  history  of  tbe  experimental  phjrsioa  of 
elcetromagnetic  rs'liatinn.  and  tails  impUly  tlM  tale  «f  Ha 
identification  with  tight. 

To  the  mirrower  iB8ue  of  the  story  of  wirelew  telegraphy 
Mr.  Vieelaiid  applies  himself  widi  nor*  Mtitf^tig  (itorough- 
naae.  Ba  brings  to  bis  taalc  mnch  of  the  luod  spirit  which 
•niiMlfla  flu  jpneeding  half  of  tbo  book  Uoeneunbend  by 
nmdtass  delaa  ud  aitbd  by  onelknt  amlagiaa  iha  nadar  aaea 
the  inner  working  of  modem  wireless  telegnph  aystenis 
unfolded  before  h\n  vyen  with  a  clearnees,  and,  withal,  an 
.iixurn  V,  nut  hi'.hcrto,  we  thiuk,  voin  fisai'i  il  to  the  beginner. 
IridutMl,  ii:uii\'  wiieltiss  experts  might  licru  Hud  assistance  in 
the  (.lysUllisiiij,'  of  their  ideas.  Tho  st;o|)0  uf  tlu'  \('(irk  ts 
slidwn  in  iho  fact  that  one-third  of  the  sjwcl'  avniluble  is 
ilo\ot«i  to  selt'ctivn  methods.  In  tlui  ili.scii!viir>n  these 
especially  tin;  writer  shows  his  grasp  ol  Lis  iubject  ati'l  hie 
worlviii^  kiiu\vledgf  of  the  i>ernliarities  of  oscillations  on  wires. 

Mr.  (-Hto  Jentsch  in  hiH  "  Telej»raphic  und  Tolephonie  ohne 
Draht"  seems  to  have  i^et  hinis>_'lf  tbo  task  of  describing  all  the 
varieties  of  wireleMtelegraphmAthim  ly  that  have  existed  in  fact 
or  on  p«p«r.  He  has  acqnitted  hiuisolf  wnh  ( rcrmau  thorough- 
oaas.  The  book  isaoomiiilation  from  patent  schedules  and  cur- 
tent  periodicab  of  detnb  of  all  kinds  of  big  systems  and  little 
syatems^  and  aomctinicj)  unimportant  infonnation  crowds  out 
mono  valuable  matter.  In  every  nwpeot,  throngbont  the  whole 
work,  iHD^  joaUeo  ia  dealt  to  German  workera  in  this  Hcl<l. 
To  the  ffifierautmddaaof  eketrical  signalling  treated,  separate 
sections  are  d«vot6d,  aacb  with  its  theoretical  Introduction. 
But  thtt  theoretical  parts  ara  not  the  strong  parts  of  the  hook. 

While  wo  tliink  of  it  wo  take  this  opitortunity  of  expressing 
the  wish  tluit  writcra  on  electrical  oscillations  when  sfieaking 
of  iiLxlcg  ami  Iou]i>  woul'l  say  clearly  whether  cinn/ut  or  poten- 
tial is  mennt.  They  rarely  do.  The  matter  is  oi  some  impor- 
Uncc,  since,  often,  a  now  of  enn«nt  ia  a  loop  of  polmtjai 
and  vice  versa. 

SMnA Ibtan and  Motor Oan.  BrT.Hicuia  WiotKi  (LanAm: 
LsBffsani,  Oiwn  ift  On.)  4a.  nd 
This  exeellant  little  book,  intended  mainly  for  deaigiMra  of 
Mtrol  motor  can^  fits  natarally  into  *  vacant  ipaoe  amoqnt 
&M|M*h  bookt  on  motors,  and  w«  hope  thai  it  will  naet  with 
■nw  aoBMH  i|B  will  eoeottngo  the<autbor  to  produoB  »  aoro 
extflhalve;Volitiie  on  the  same  lines.  It  abonnda  in  formalw, 
^v>ul  h,  however,  have  been  found  reliable  in  the  pnictice  and 
» xix;ncnce  of  the  author ;  und,  further,  the  niathomaticH  are 
of  the  .limjilest  (U  -niptiDii. 

The  urtidt's  i>n  i:\  liuili'i  ami  valve  dcv-iigii  liic  \ury  tuiujikdt; 
«itho\it  iiitroduciiij^'  ci'ni|ilii::iLitmh.  Tlio  spai-o  given  to  tlie 
viii'tMu  pul  U  of  ihti  ututur  iit;{;tuti  uneveuly  <listributc«l ;  more 
information  on  bearings,  gearing, iVc,  might  haveheon  expected, 
and  there  arc  no  remarks  on  sueh  thiues  as  steering  eear  or 
frame  design.  Kleclric  ignition  is  eUariy  deacnliod,  but 
magnetos  are  merely  mentioned. 

Under  the  heail  of  carburettors  u  simple  an<l  itigenious  form 
is  proposed  by  the  author  which  should  maintain  a  constant 
mixture  at  all  speeds  of  the  engine.  InthiH  book,  as  elsewhere, 
the  fact  that  the  suction  on  the  jet  varies  as  the  f<{Kfiie  of  the 
veJocity  of  the  ingoing  gases  and  so  of  the  engine  speed  is  not 
pointed  out,  and  yet  tkia  is  the  prime  faitor  in  tlie  production 
of  variable  mixtnraaaod  never  apficars  to  he  properly  appru- 
ibtad  by  the  many  inventors  of  "autoauktic"  carbutettoi-s. 

Tbete  is  a  generous  supply  of  tablea  in  the  ap|wndix ;  but 
with  the  exception  of  a  few  tables,  such  as  fractional  roots, 
metric  threads,  &c.,  the  appendix  is  similar  to  the  tables  in,  for 
instance,  the  "  I'ru'jtical  Engineer"  pocket-book;  the  object 
is  no  doubt  tu  sa\  e  reference  to  .severul  iKioks,  but  the  space 
miglil  h;iM'  Im  mii  niisro  ]>toliMhl)  einployr"!  i^y  :i  more  extended 
di*cu-^i'iu  of  ■.■■vi-ral  pitruot  the  iiiuioi'  iu  .icce.ssories that 
appriir  f  i  h.iv,'  \  „;'ii  too  lightly  passed  over.  The  illustrations 
are  exci-uiiin  Hv  ricar,  and  the  book  generally  well  got  up  and 
notably  fi        ^.  misprints. 

A  Bandy  Book  of  Logarithms  with  Practical  Oaometrical 

Appendix.    (London  :  Blackle  A' Son  ) 

There  are  a  large  luimber  of  logariiliui  and  matlicniatical 
tublcs  publi^heil,  imd  we  Iwrdly  think  thiit  there  is  a  necessity 
for  a  scheme  combtning  tboto  tables  with  elamentary  geometiy. 


The  Ublos  are  plainly  printed,  and  can  bo  read  to  give  six 
figures  by  interpolation  ;  the  first  two  figures  of  the  logarithnn 
are  given  only  at  the  beginning  of  each  line  of  logarithms,  the 
remaining  four  decimals  being  given  for  each  logarithm.  Ilieae 
tables  occupy  about  20  pages,  .\bout  60  more  pafsa  eoin- 
prise  tables  of  hyperbofie  logarithma,  triganoBMtncal  and 
logarithmio  trigonoaietrical  functiODs,  whibt  tbe  last  30 
{Mfta  ei^ii  how  to  bisect  a  stntifht  line;  bow  to  maeribe  a 
eliela  within  a  jiolygon,  and  abont  SO  problems  of  a  similar 
nature. 

How  to  Read  a  Workshop  Drawing.  V\  W.  Lio<t<.i.A3>  i .  1 1.<  <ri  joo : 
Dawbam  A  Wair.i )  ik\. 
Beginners  in  Uic  work>hoii  aud  drawing  oflice  "ill  timl  in 
this  clearly-written  littlo  IwHiklet  niimy  hints  and  rulu  whi.  h 
they  otherwi.'»e  might  have  to  loac  n  liy  degrees,  and  possibly  at 
some  cost. 

Electrical  BnginserinK  fsr  Students.  By  S-  li.  Borroiia.  (I/jndon 
Ooilliert  Pitinmi  )    '.'c.  ni!>t. 

The  author  has  filled  some  144  pages  with  matter  that  is 

ude<iiuit>  1y  dealt  with  by  other  elemetitaty  books,  eqnalTy  good 

The  Science  Tear  Bodt.  Edited  by  Major  B.  V.  B.  B4mm.Fo«su.. 

(London  :  King,  .S«I1  and  Olding.i    5a.  net. 

Among  the  contents  of  this  book  arc  a  list  of  scientiRc  and 
technical  institutions  with  their  chief  officials  and  the  amount 
of  the  annual  snbscriptiona  for  membenhip,  a  biogranhtcal 
directory,  a  lai|n  diary,  a  gloMtty  ol  aoientilie  and  teelwical 
tems  erroueonaly  called  now,  and  artfelea  on  various  bnraebea 
of  adsouM.  A  ontf  attiole  on  electrical  engineering  has  l>ecn 
contribnted  by  Dr.  J.  A.  Fleming,  and  consisu  principally  of 
a  resum^  of  progress  during  the  past  year.  There  are,  how- 
ever, two  or  three  points  in  which  Dr.  Fleming  has  been  mis- 
informed ;  he  announces,  for  iii^t.ance,  that  a  large  stiitiitti  has 
b«en  established  in  Coiawall  fur  sending  out  elccttii.:  cnrrtrnt 
at  high  voltage  to  bt  mployed  fo[  jkiwii  po.H'.-;.  On 
another  page  be  says,  .  .  it  i^  ikjw  a  wiuA  pr;i<  ti(:i*  to 
instal  in  municipal  st»it.ion.<  ilouble  current  gcnLTMtori,  that  is, 
dynamos  giving  out  botlj  continuous  cum>nt  for  eiectnc  tram- 
w;iy6  and  alternating  cuirent  for  lighting." 

f  or  reference  purposes  the  book  is  not  without  value,  aud 
no  notice  of  it  would  be  complete  without  mention  of  tho 
excellent  portsait  of  Lord  KMvin,  which  is  inserted  aa  a 
frontiqiieca. 

The  Fan ;  inelodinf  the  fhiNZ,Md  PMbUm  of  OMMfhinl 
and  Axial  Fads.  By  Cmmuma.  baaa,  MA.  (ManMissInf ;  Dm 

I'echnioal  I'ubKahuiK  Co.) 
The  author  of  this  book  is  obviously  master  of  liis  subject, 
and  those  who  desire  to  gain  any  information  regarding  tho 
tlieory  or  umcticc  of  fans  may  safely  refer  to  it.  There  is  a 
oommandablo  afaaonca  of  Undo  nutter,  aud  the  entire  volume 
gives  abundant  evidenee  of  earafal  thought  and  nannfa. 

Annoaire  pour  I  an  1905.  c -mpiiod  by  be  Sanaa  die  Laa^ta 

(Pari*  :  OftUtliisr  Vlllnri.)  l(r.  aOi- 
'Die  chief  fctilnrrs  of  this  .innual  arc — in  former  yt'inf-- 
the  e\teiisive  astrunuiuital  tjibK'%  which  ojvui"  inxuly  iSiO  jtugus. 
The  other  contents  do  not  im  huie  any  thing  electrical,  as  in 
earlier  oilitions,  but  arc  devoted  to  googiajtbictd,  statistical, 
commoreial  and  otbar  guaml  aafajeetL 

TBimrAY  OTUHUD  IdUDUn  H&lUtllU. 


The  fulhiM  iri  u'  is  an  abstract  of  the  discusfiioii  which  took  plucir 
after  tbe  reiMJieg  of  .Mr.  11.  M.  Sayers'  raj  <  r  at  the  Society  of 
Arts  on  January'  13th.  The  Paper  itm  lf  was  published  in  Tlu 
Etf<  li  iciiiii  tor  Januaiy  20th,  p  55:?,  and  .I.mti.itn- "iTth,  p.59.H. 

Mr.  \V.  M.  .MORl'KV.  i<  (rrrlnK  lo  -Mr.  Sayri-  rli«l;kc  [j  »n  iiuulfttor 
made  ol  maierialti  ths(  cootnin  carbon  and  his  praloenct  tur  noroelain, 
!>utad  that  in  Amsrisa  the  oMist  kMlf  nasAiuMlalBf  waa  SMis  fl(  itlaaa 
iutd  flissd  OB  wooden  pins.  Vm  baaoften  weodcrsS  why  Onss  iusahtois 
were  not  more  oommonly  Died  here.  it  bccaa<>«  our  climate  was  too 
moist,  and  ths  sffeot  ol  tb«  oonde&H&t.uu  of  waitrr  on  the  giau  told 
tgaiast  their  tise.  H«  sfaouM  Iuth  tboa|[ht  thai  Ui«  AifTcrcncs  between 
a  L'lazeij  iasolator  and  s  glue  ~  insuiutor  wonid  haro  been  vr  rv  Mnallindted 
ia  Uiis  respect  lie  thought  tbe  glass  insulator,  for  mtcbAnicai  rtosoiitt, 
would  be  better  witboat  tbe  wooden  pins.  With  regard  to  vulcanite,  be 
bsd  been  siuprissd  to  tod  in  one  o(  ear  largest  cIcctrK'sl  factories,  thai 
sntfa  aUswitsh  woik  theie  bad  Imsb  a  xstnni  to  vnleaaUs  ior  thslasa- 
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lators  supporting  the  niet&l  i^iu  U  Uiu  ud.  lie  laioiaiiiJ  i'uM,  unikr 
thOM  •WOitiAllt,  Um  vnlcknite  diil  not  deteriorate  on  the  surface  and  did 
De4  endL  In  hMt,  it  nut  more  durable  thai)  porMlain.  nuvrlile  or  any 
Kiroilar  mn'rTial-'  pi  cTmu^ly  mi;,]  T:ir  pArH(i;r«pfii  in  lh«  Paper  on  llKht- 
nine  wtre  lutcrc-t.ni:.  He  hud  lifcn  liKl.ining  on  tha  Booth  African 
veldt  which  conUnaed  fof  miantaa  at  a  time,  the  flashes  sometimes  arer- 
•gini;  33  to  the  minute.  For  tramway  work,  the  ordinarT  diverRiog  type 
o(  UKbtolng  arrester,  referred  to  bj  Mr,  Sajera,  in  whtoh  the  are.  being 
•Urted  at  Ike  botton).  wtw  carried  up  by  magnrtle  twpulaioa  w  tteU  m  by 
ttio  current  of  air.  bad  been  found  to  b«  wrj  ettectire  in  Sooth  AMm- 

Mr.  .\  L\\VSON  considi'ied  that  all  the  thr.N]  po'c--  rBi-ommendr  J 
by  thi'  lUi^'Lnet riii»;  St.tndardE  Committee  were  l"0  Ug\\l  Ti.c  diaiutte^'B 
were  too  smalt  and  a  very  slight  increase  of  wdgbt,  by  increaiiiog  Ui<.> 
diwBwier,  would  have  givra  a  much  ttrongw  pole.  The  weakest  suatioQ  of  all 
«M  Ht«  boUom  te«tion,  which  wan  «ubj«e«d  to  the  greal<!»i  «tr«»si««  and  the 
graatart  noRosioa ;  yet  tbo  factor  of  iiafcty  in  noinc  caeca  was  only  about 
9}  irilh  ttiihnary  strains.  Witbin  the  Last  few  years  he  had  put  up  a 
great  many  pu\v-  i  .tn  he.ivi.  r  than  the  standard,  which  bad  not  been 
sati-.(:k>^  t^^ty  l>ui:iu  had  bent  and  others  had  given  way  at  the  top  joint 
aod  t^ven  the  second  joint  He  would  ftUggebt  (b«t  lb«  ui«ilium  pole. 
•giMd  «peB  Ibe  BaRinMciag  SiMMiartt  OoiuBttlM  ibeaM  lio.  i 
pM*,  (h*  piMMl  ftwtltM  Mte  •boOU  b*  th*  mtdlttm  mI«  »iid  Outt  a 
pole  wt'ighing  somethint;  lilce  I.'JTOIb.  or  more  should  be  the  heaviest 
pole,  the  diameters  being  Kin.,  !)in.  and  lOiu  ,  tcspcotiTely.  Tbe 
standard  fittirtp'y;  i3f  ihn  Briti'h  I'lpctric  Tructio::  Co.  i'oal  l  1»  made  to 
lit  these  Kjlh  but  \f!y  t-li-lit  sdloration-i     Tho.  6n-.i:,a  insula, 

lor  which  Mr.  nayeis  showed  had  becu  dt^i^jutt,!  li^  Mr.  Hewer. 
He  had  uieil  U  (x  lb*  iMt  Urn*  yoars  almost  exclusively,  on  some 
M  miles  of  line  at  l«Mt.  H«  bud  (MM  objection  to  the  insulatini^  material 
used  in  the  insulator,  however ;  it  decomposed  rii<1  cracked  Witli  rt'giird 
to  porcelain  insulators,  the  ordinary  stock  insula'.or  of  ibir  type  w.\ :  jju 
good,  and  tou4;hened  glass,  as  soggested  by  lit.  Moidey,  would  be  better. 
Mr.  Hordev  bad  said  tbeoe  insolators  would  be  better  without  \M>i>d<'ri 
pins.  He  nad  had  exiierif^nce  with  the  latter  and  had  never  iuui  au> 
diffiotlltjr  providtd  be  had  gooil  oak  pin*.  Centre  poles  were  much  more 
T^ld  tfaao  spaa-wirv  oonstrnction,  bnt  he  tbooght  the  best  constrnc- 
tion  wa?  the  ^Mn  •sin  ,  wliich  waH  the  mnA  i'r^'Mv  nnd  tlici  ea^itii". 
lutinin^  s.itU  the  ]..;aet  ''laiiLiucriij^'  In  l-']ii:iuifV^ftiii.  whme  h<'  h-td  tjt  ^'ii 
caui|i«ili^  to  pat  up  bome  miles  ol  doubie-braeluii  arm  ounstruiftini),  iiiu 
lia<l  been  oatenaibly  pat  upon  the  company  so  that  lire  osoapvs  could  Mas 
through,  and  the  OMl  hii  bten  Increased  about  £100  per  mile.  Now, 
however,  the  manaoir  otth*  Birmingham  tramways  insisted  that  all  new 
work  should  be  on  UM  apui-wire  principle.  His  ovm  idea  of  proper  over- 
he-ii  construetlon  was  a  nicely  afB;gncil  pole  with  n  nice  final  :iri3  no 
'.-rc^i  work  at  all.  In  such  (I'act-  a.,  I'l  i;rhorout.;l).  wlmrt  ili<;!r  v,i  ir 
trees  on  tolb  odea  «>l  tbe  loaids,  a  construction  of  tliis  character  w»«  hardly 
iM»tloiabli>  H«  tMk  «(m|tlomto4lM«llinlMiBtlw  ol  aoatot 
odoatractioa.  Fnm  Ut  tzptrinM  te  Ud  luK  ftbdc  0i*i«  vnoM  b«  a 
fair  profit  to  the  contractor  in  tbe  figures  mentioned  hi  the  Paper,  and  to 
tbe  figures  ol  £1.000  and  £1.300  respectively  he  would  add  £100  in 
nch  n&se.    Me  wM  upeaking  of  the  total  Wn,  inolndill(  Um  niaiog  of 

ii'ii-Krajib  iii>d  U'li^niionn  Htie.i.  u  :ii>-  laUai  wtN «MtaM  Ibm  IBight 
be  a  fait  prolit  in  Mr.  Hayers'  estimates. 

Mr.  \v.  H.  DuuTII  Mkid  hs  vrould  lib*  t«  bear  — —n-t"!  aboaljnl. 
milamg  tbe  epan  wins  nai  the  proper  prmntlMi  tor  Mug  Onm.  Vim 

some  very  hanl  wiie  which  he  had  had  to  deal  with  some  years  ai^o.  thi^ 
h'alvaniHinK  chipped  off  when  the  wire  was  bent,  and  underneAtli  Ibe  win' 
was<iolle  ]>ollihed.  With  the  soft  wir<>  osM  nrtwaiiayt  tbl?  did  not  happtn, 
and  the  wire  underneatti.  itiirTi  i  xununi.l,  uu.'i  tn.-id  t  o  bi  (.':^nKldorably 
rougher.  Something  solttr  iiuku  i.iii<.  •viii>  required.  11«  would  also  like  to 
know  whctbet  tbciv  was  any  very  real  objection  to  allowing  the  trolley 
wIm  to  dip  a  lot  more  than  at  preeent,  except  so  far  as  the  appearance 
was  conwrnH .  Hint  Mr.  Sayers  ever  foiiml  the  priks  *.(,■  bt  -Mi'it'  w^ti-r- 
logged  I,  the  l.\~ei  \\j  h  regard  to  Sli'  r.tr(n^:lh  nf  [uAi-i  it  uIwms 
seemed  to  btm  that  polea  were  too  strong,  but  that  the  weakest  part  wax 
at  the  joDctkm  of  tbia  pole  llaelt  with  tbe  surface  of  the  ipound  -,  and  the 
•ddllion  of  a  «inall  thieknc*!  at  this  point,  whilst  only  adding  a  few 
pounds  to  the  weight,  would  add  a  conKidrrable  number  of  years  to  its  life. 

Mr.  W  U.  TUIINEIi,  referring  to  the  quciition  of  waterlogged  poles 
raised  by  Mr,  llooth.  said  that  Ihii  had  been  c  pcriencej  at  Slitflleld, 
wi.i  ie  in  ihi.lins  th<'  I'uUoni  of  the  ji.il.'-:  (ur  -uini'  s|>fi--ial  [lU.-pu.nf  was 
found  that  tin'  pulf  !^  .t  i>re  ftlled  with  water  almost  to  the  grounii  level ; 
bMb«w  (I  had  '  »>  re  b*  bad  anar  baaD  «Ma  M  tod  oat.  He  had 
tbavgbi  that  sibo  the  Uniat  al  tha  top  bad  been  Ml  off  dttring  oon- 
•^tiiiction  and  tbat  the  water  had  got  in  that  way.  It  had  always  been 
his  opinion  that  trolley,  wire  breakagrb  were  mostly  to  be  found  at  the 
ear  piri'rs.  and  from  the  breakages  on  the  Leeds  tramways  system  this 
had  |ii>n  d  to  be  the  ease. 

Mr.  E.  W.  UICKIK80N  Mid  he  bad  bad  a  little  experience  with  wooden 
ndaa.  SomAiaailaaiteaidiiaeii  bad  mBaOadiraoden  polea  tova  job 
the  taaaias,  and  ihay  acnt  down  poilca  ol  American  soft  pine.  In  three 
yeaia  the  lia.tes  nf  the  poles  Wi-re  about  a>^  thick  as  pencils.  They  were 
leplaci'il  with  a  native  w<xxl.  and  tliey  liu;tr<l  many  years.  His  opinion 
WM  tliat  if  tills  tiralwr  for  wiHwlcn  polei;  was  carefully  rh'-^pr  it  wuM  hf 
fonnd  to  last  10  or  tr,  year*.  Mr.  S.iyors  had  sp«:l:en  jibi,  It  exr-  aid 
fratBriied  that  soldeieii  win  were  the  best  form  to  une.  I  ht  iiructh*  ul 
[  tended  latlier  to  »o(ten  the  trolley  wire,  for  one  thing,  and  the 
eyat  present  w».v  to  gu  in  lor  mechanical  ears,  uunn  a  gtcuved 
Irollev  wue  He  exhibiti-d  a  form  ''f  (rol!i»y  f.ii  Mr  'i  hni  <rht»ii  vcy 
sa^.l-'^ie'lnrv  reslllfi. 

The  CHAIIIUAN  iMt.  .\.  L.  C.  Fell  ,  ref^ring  to  the  i|iicstion  of  guard 
w  lte»,  icmarkcd  that  lie  fmilcl  to  xev  w  hy  the  TostOllioc  and  the  National 
Telepboik!  Ou.  should  be  alkmred  to  put  np  unsafe  wirc3  and  then  call  uo 
tbakianwaranlbflritieatOBroteettbaftoaiatpDbUa.  Ba had  a eaaajoat 
btiofahahlt  BbdMd  ia  truth  ibocnM  nina  vacoBawaad  itclMflgriat 


up,  liiid  the  irulloy  uae  "AiLt  acvi.  Uniisppiiy.  tbe  Poet  Uffiec  wires 
oaine  down.  They  were  covered  witb  soot,  aad  wrappid  round  the 
trolley  wim  and  tbe  guard  wire,  bat  instead  of  earthing  properly  as  tliey 
should  have  done,  the  special  appliancex  put  in  fnr  th;<:  pi:r)x><.<:  hy  the 
I'oet  Office  failed,  an  arc  was  set  up,  aod  the  nii-iriin,>-rii>  nt  Mur.i  heater 
were  bumt>d  out.  All  this  was  brought  about  by  defective  overhead  wires, 
which  (bottld  really  have  been  underground.  With  regard  to  the  author's 
point  about  tbe  No.  0  S.W.O.  trolley  wire,  although  there  might  be  no  elec- 
trical aaOMMiV  tor  a  larger  sine,  it  appeared  from  the  reoords  of  various 
cities  te  titii  OOOntry  that  Uio  majority  of  accident:!  frotn  trolley  wire 
breakages  occurred  with  this  ci/i'  W.:  b:i.l  i.n(  bud  ii  very  Iotsr  expori- 
mee  here,  but  in  America  acd  on  '.hc  Ccnlmont  .\  lar;,'e'r  si/e-  wne  Mug 
adupled,  and  the  accidents  baci  decreased.  He  had  had  a  great  many 
tests  made  witbonlinary  trolle;^  wiio,aiid  baddiaBOvaredttiat  b*  uiareaa. 
ing  tbe  sine  somewhat,  and  giving  it  lui  extra  draw  through  tbe  Tine,  it 
was  possible  to  increase  the  leii»il«  »treo^i  very  much,  without  docieeeing 
the  torsional  stiengtb.  It  was  worth  paying  a  little  more  to  have  this  done 
than  to  put  tip  an  unsafe  overhcatl  wire.  He  had  put  up  a  good 
manymiles  ■■i  laun.t:  ajid  utliur  .Hi^.ci.il  win-s,  but  would  only  recom- 
iniMid  tht-m  at  important  junctions.  There  woa  not  the  slightest 
diniculty  iD  M*UiH(  m  otdiMuy  Mitf  wife  with  *  hl|har  laaiUa 
strength  thaa  SO  looa:  SS  lona  oetdd  be  oMataad  with  10  twlita  la  Mn. 
Span-wire  construction  was  the  beet  system  but  It  wn--  vr-y  often  dirticnit 
to  adopt  it  becauae  of  the  pipes,  <Vc.,  buried  under  the  pfivementa.  In 
tome  caiw«i  it  was  ncces^^ary  t  o  put  up  a  long  bracket  arm,  and  re-ally  thc  rn 
r.n  ilitnK'<'r  iii  putting;  up  a  br^icket  arm  with  a  length  ut  ■i'ltl.  It  v.  jia 
certainly  unsightly  aad  ugly  and  lo  some  eases  tbe  trolley  ujk  hni  le>  iia 
lengthened  in  order  to  gtt  tha  Bnvar  asgla  «t  itay  rod.  There  had  been 
a  rather  violent  test  of  an  ttm.  Mraobot  am  in  Shrllidd.  A  man  was 
pointing  the  arm  when  a  cart  cani"  Rl'>nfT  an'l  knv'Ckeil  thu  lAilJeir  fr  im 
undi  1  hni).  The  painter  wa.';  left  liin^'in^;  at  'he  end  li(  t)ic  urn;  ii  1. 
there  V, a>.  no secidenL  The  diilicalty  of  ancboring  iroUe^  wires  mth  spao- 
n  ir"  eM  ti  .imctioD  wa»  that  it  wa*  necessary  to  form  a  very  ugly  fork. 
w;.ieh  might  oatch  np  the  trolley  head  It  the  trolley  left  the  wire.  It 
might  be  better  to  effect  tbe  anchoring  b^  means  of  an  extra  Kpaii  wire, 
anchored  down  in  a  vertical  phine  so  that  if  the  trolley  came  off  it  Himply 
w<  :ir  up  in  tbe  air.  The  advanta(^  of  tbi;  was  that  if  tbe  wirr  ht-y\i^ 
ut  tlie  section  insulator,  the  endi.  ol  the  v.  ires  were  held  up  in  posi  .i  n 
and  did  nut  drop  down  into  the  «lr«et  and  the  earn  could  be  kept 
running  lie  waa  abaid  that  ^Ir.  Sayers  only  looked  at  Ibe  qaaa. 
tion  of  centre  polea  from  an  outsider's  point  of  view.  From  a  tmBa 
point  of  view  they  were  fatal.  Taper  poles  for  bracket-arm  oonstrucllon 
were  not  so  satisfaolory  as  the  ordinary  liritish  section,  because  the  crow- 

Siecoj)  could  not  be  lowered  lo  lake  up  the  varin-viDas  in  th"  r  e^iJ^iiy. 
Ir.  IiawsoD  raised  the  point  of  having  l*r>-  r  pi.;,  bit  tlio  greelf  n 
difficulty  in  dealing  witb  tbo  uunicipal  sutvcyorji  nowadavs  wa*  that 
they  aM  wanted  tobari  daaia^i  tha  aiaa  ei  thanaha.  Bfthomaol 
some  ol  tha  latait  patent  alael,  howei«r,  wbMt  had  a  taaalle  fliaiistti  of 
HO  tons  to  the  aqnure  Inch,  it  was  poitfiiblc  to  keep  the  size  ol  the  |ioIes 
comparatively  small.  Hit  opinion  ivh  that  noldered  ears  were  a  mistake, 
bcoaose  one  cotiM  ncn-r  ?  i:re-  that  ih.  .irdmary  viireman  wnalj  -^.v  the 
proper  prej.>urati:jn.  .Vnothcr  t';ini;  ■'.  i.^  that  ui  pMf.inf;  the  -jijs  up  tlm 
wiienien  had  a  habit  of  marking  oil  the  wire  where  they  iuul  to  ga.  and 
tbiaa  WKfca  danlaped  into  lanlia  at  wbiah  latar  ao  the  wire  broke. 
With  a  naohaBical  ear  ihli  waa  hnpoiaiUa.  fnm  in  the  iaeder  pUIars 
were  a  great  mistake,  for  U  was  very  inconvenient  to  ba«a  to  lOD  all 
over  the  line  to  put  a  fuse  in.  Kvcrythlng  as  far  as  poaaiUa  dMvM  ba 
4'onc  fr,  rn  ■he'  uncrating  statieMi  or  the  xub  station. 

.Mr  H  M  SAYKUS.  in  rc]  ly  -  ,i»|  that  llio  iiec  of  (;la.-i3  lo.^ulators 
iu  Aiut:tte.i  u.nd  on  the  Continent,  but  not  in  lOiigland,  wai  purely 
a  ijuestioo  of  ttllmatllL  With  a  glass  surface  in  a  dft<iip  atuju  . 
phore,  tbe  molelttia  aooomulatad  in  a  continuous  layer,  a'  d  . n- 
-ei;tjently  there  wr.'?  ^-onoidcrable  leal.e^^e  On  a  glazed  •^urfsec, 
0,1  the  other  hun.l  tlie  moisture  wiii  t;,ntbii^«d  in  isolated  drops, 
and  did  not  lead  to  nearly  so  much  lealiuge.  Olaiu  had  been  exten- 
sively tried  in  telegraph  work  and  had  been  droppc<l  for  that  leason. 
The  'non-uae  of  the  liora  t;pe  ol  lightning  arrester  wa*  also  doe  to 
eliroatio  differences.  Oar  pmodiial  and  moderate  lightning  potential* 
and  discharges  would  very  (ta^cntly  pa.<t3  withoot  sparking  aero«s  the 
wide  gap  of  tbe  horn  pattern  arrviiter.  Mr.  LawwD  thought  the  standard 
poles  were  too  light,  bntinthespeo  'ieiui  /ii  Itierewa*  nothing  lo  limit  the 
thickness  of  the  sections.  It  was  also  pcriaetly  easy  net  to  use  tbe 
lightest  section  if  it  were  not  thought  At  M  tta  MBdUMM.  Tbaro  waa 
a  practieiU  difliculty  in  Inereoaiog  tbe  ootddo  diamMtta  ot  polaa,  in 
respect  iu  which  Mr.  Fell  ha<I  anticipated  him— viz  ,  tho  difliculty  in 
finding  sufficient  room  for  them  where  they  had  to  be  planted  It  wa« 
very  often  diflicalt  to  pcrFUftrlc  ,«nre-eyor.<.  sh.-ipkecpcrs  ami  ollnr* 
Interested  to  sgli^e-  to  a  lar^-T  diameter  iil  the  liase  t;:iin  l-'ihi.  or  I'on. 
In  dsiiignimt  a  pole  to  give  a  certain  strength  with  the  smalleiit  amount 
of  metal  good  Mwlta  eoaU  N  oMaiwd,  but  tbaia  would  ba  a  loiaUcr 
margin  for  ooRMton,  Ha  had  twd  aMtloma  est  oat  of  polea  wbMb 
had  been  in  use  for  10  yeari*,  jut«t  about  the  ground  lin?  b'Rt  it  did 
not  appear  that  intern&rcorTosiim  wa*  very  rapid.  Thf  pn-  in  tl:;s 
ea?e-   ve-rp   nbi^nt  deep    Ktit  it  fn^Utw  tliat  thi-  fei>w 

TAiei  liquid  eiiLijii  m  i-very  eas.^.  and  \m-  mi:-  injhnM  lei  think 
thiu  it  might  be  Uctirable  to  adopt  some  measure;^  lei  urevDot  toleraal 
corrosion.  Ooa  ot  tha  poaiibla  Bteana  naa  lo  OU  tbe  whole  ol  the  pola  Of 
with  a  weak  PnrllaDd  eemmt  concfela.  Thin  might  also  add  a  eertain 
additional  stilTnesE  to  th"  pn'^  Hi*  oslitiint<'i'  for  tlu-  coit  at  c->n=tmrtH3n 
did  not  include  any  expe n  ■  ;i'  n  telephone  an  l  lrle;.:rnph  eirci,  ,vc  lo 
repfv  I':  a  pu  ntion  by  Mr.  Booth,  he  said  that  therm  were  only  two  lines 
i;i  tb  e-  iint:«  that  uwhI  bi>w  trolleys  and  it  might  be  that  there  waano 
paiticiilar  a<ivantaye  iu  their  u»'.  Tbe  wear  on  the  trolley  wita  bad  to 
be  taken  into  aoooimt.  Attempta  at  InbrioallBC  far  inonnahig  tha  lilt 
both  of  the  win  ami  tba  bow  bad  baan  toad*  bat  tha  < 
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xpoill  boonfU  uid  hati  of  the  pu^  rn^ftrs  had  neutrali^J  uav  benefiw 
f.lrtiincil.  With  rfparti  lo  i^nUini-  rt;.  tiir-  iiniK'rlai::  put  o(  the  |irct:c-!v< 
wiu  Ihe  jM.      I  K      III  I  '  1 1 . 1  ijonci' (if  jiraclico  in  Ihii)  rrhTirol  but 

thcljouw  ttiai  tiii'l  ihii  btel  rct'UiaUuD  in  lhii> oouQtrjr  aJwsyti  uma  hvdru- 
•UmtQ  aei4-  Th«  «md«  Arm  alio  put  •  (mill  qvumtit;  o(  tin  with  th« 
s(m,  wbteh  retoltH  In  k  more  adhesive  coating.  The  nire  fbootd  go 
throogh  the  pot  at  a  r%\f  uhlnh  allowed  ol  a  very  alovi  ainaU'aniatioD 
on  the  sartace  of  the  <vir«  u.'.h  ilw  zirc,  otherwiae  it  only  a  mere 
■kin,  which  came  ofl.  There  was  an  objection  to  ttai<kenititi  ttic  tnnnian 
of  trolley  wlree  uid ipwi  vires.  There  had  boen  a  good  deal  nl  ciipfiri 
eoce  abont  the  de«ir«b!lity  of  tightly  stretched  wini  for  tclreraph  work, 
and  it  woold  be  found  that  t«)r;.'ra[>b  nogineerB  always  pulled  their  wires 
op  a«  ti^bt  a*  it  was  mif  lo  <h<  .  In^'  legard  to  the  range  ol  temperature. 
Further,  itwai  Imk  liable  to  dam(iK>-  ''y  vtmd.  anJ,  in  hie  up<iji'<n.  beeides 
luoklD);  better,  there  wa« a creat<»  n  .  (j|«:ralii.ti  i.t  tuut'ial  ^iji  port  tiutwten 
Uie  dillMiBiit  pwta  ol  •  Utjbtfar  ctretched  itroetuie.  In  eountriei  «bw« 
kiid  dankla  wood  tiw  ■bHUtnW  isd  thiwlm  thMfi  to  MW  oo  (MUOB 
vlij  wooden  polas  AttiiM  oot  OMM  into  IH«M  a|>fllMUM  loOMieath 
of  Europe  wood  was  very  exiensiTely  uied  for  telegraph  work,  amongst 
Ibe  rarieties  being  encalyptos.  the  oirdioary  blue  gum.  This  was  cheapest 
of  all.  but  it  was  r.f'y  hmn-t  it  t«i^tpd.  It  had  a  very  twd  life,  how 
ever,  and  miRfal  !<■  u:..-ii  i'lr  itc-\]-;\  wcik  either  by  planiuh-  Juwn  very 
large  pulf!<  lo  llx:  xtn\iind.  at  by  picking  oDi  ifau  beavieiit 

MMltlllllgi.  With  rtoM-d  to  loldcrinK,  he  had  always  louod  thin 
Mtwtox— viit.,  that  the  hotter  the  bit  the  Ints  IiwUed  llw  wire 
hfrnmi-  sriil  ihn  lc»*  soft  it  became,  becausi-  nh\:  k  mtv  hut  !)it 
tlic  ^>Mrr  mcU'ii  iitor'_'  rapidly  and  the  tiiiio  tiio  bil  iva:?  in  ciTtiicl 
with  the  wire  wan  very  much  reduced.  It  was  uew«  u>  biiu  tiiat  tikere 
mn  mom  Moidents  with  No.  0  trolley  wire  than  with  a  thicker  wire. 
It  did  itot  i««m  that  this  could  be  the  ease,  because  if  the  stresses  were 
worked  out  for  a  trolley  wire  striMlur«'  it  would  he  found  that  a  Ko.  0 
wire  had  11  blKiter  margin  of  safety  than  an  v  i ihrr  i>&it  u(  tite  straclure  as 
a  rule.  He  did  not  quite  umlcrstiu;!!  (nmi  Mr  Fell  liow  »  stT0iiK«r  wire 
was  obtaJnable  by  a  aillcTCtU  tni  thi^xl  ot  clrawini;  I'rrtiapi  it  u light  be 
•dviakbla  to  do  it,ho««vtr, 


bar  is  hinj^d  to  lht<  tml  of  a  second  curved  lovor  Vkhich  ]iiv(it«  ill  a 
'  bracket  supporlnl  mi  tin*  rnmcr  itnnflnnl  nf  th,-<  rlnsh.  The  two 
kvers  are  c«iiTiLi.ti.il  t<i;,'<  ihtr  l<v  im  mjjui-talilo  rmi,  mid  it  will  bo 
readily  undcrsfutnl  Kv  r.-fm-iu-r  tn  thf  ilrnMiii^;  ttuit  the  ix 
lowiriil  into  itt  ii'iriiinl  po^itinii  v.ht-n  tlic  i,'niir<l  ti;ir  i-  r:i:^-i  d. 
When  this  ^iiurd  bar  is  lowered,  howuvfr,  tljuit  barnii);  aci.i'»a  to  titc 
platfaam,  tba  step  is  folded  up  tut  indicated  by  the  dotted  linea.  .\n 
aatamatts  Otch  is  (wteoeii  to  the  end  of  the  car  body  to  hold  ttie 
end  of  tb«  ftttud  bar  vrhm  lomnd. 

C«n  am  Mpplied  with  attbar  ana  or  two  guard  ban  per  oar.  If 
two  arc  supplied,  ttia  W  at  tfaa  eaudnetor'a  and  of  the  car  i*  fi>li1«d 
close  in  front  of  tha  ooatrdl«r  wliaa  tba  itep  ia  lowered.  WUen 
one  bar  only  in  supplied,  it  is,  uf  cuursi>,  necessary  for  the  driver  to 
rarr>'  it  with  him  just  a»  he  eurries  ihc  coiitrolter  handle  from  oua 
piatfonu  to  the  othar.  Tbe  kuwcA  bar  is  eoUapaiUa,  ao  that  in  itae 
aveot  of  an  aoeidant  Hia  andpanal  of  tba  ear  is  mrt  di 


vtr,  if  the  price  was  not  too  high,  lie  auite 
haig  hndHt  ttiaa  oanli  ba  laada  ala,  kat  Win 
at  (liaataildaid  aa  wall  aa  lo  tha  langth  af  tha 


waaaUmillathahatBhti 

an.  Ha  had  not  advocated  centre  poles  in  the  Paper ;  tat  JMt  ha  wagld 
nmoh  tafhor  be  without  them  if  he  oonld  avoid  than, 
A  votaof  thaiika  waa  then  (aawd  (o  Mr.  Sajera. 


nw  mm  bh  imp  poldiho  btbp. 

The  aMOIUpatiyiiiK  drnwittg  nhows  II  new  runibined  guard  buroiid 


folding  atop  made  by  (ha  Dniah  Electrical  Euciaaaring  Co.  (Ltd.), 


»cale.  I 


Srr  !■ 
:2U. 


and  fitted  by  thiro  to  the  cam  they  bun  naactly  mpplied  to  «!<«• 
OlouroMn  and  the  Chesterfield  ( orporatUm  Traanra.v<i. 

The  step  i«t  .secured  lo  ihe  piatfonu  aim  by  niesini  of  two  hinRcil 
hsiigem  which  eaiiv  a  itickin^j  shaft  having  u  curved  lever  attiichcd 
lo  it  at  the  daah-phi(«  end.   It  will  be  seen  that  the  i»Ulform  guard 


A  nw  Hgi»iin>B-DMiT  oomob  nwaoL* 

A  patent  hatt  recently  been  isKUwl  to  the  Culler-IInmuior  Mf^'. 
Cii,  coveriri",'  a  new  system  for  oonlri)lli»<j:  mulor  ilriien  c'!\rB, 
i)|>i-r;iti-il  i>ii  till'  mull ijile  unit  plan.  The  -  liii  ;  1',  iitmi  tli;.-  iii\ cti- 
tiot)  m  lite  fiH'C  lli»t  Uitit  the  ilireetiuil  nilil  e>]>i'i<l  ul  titu  liin  aig 
motors  of  the  entire  train  are  cuiitrullvd  by  tueaiis  uf  two  wires 
miining  th«  entire  l«u^(li  uf  th«  irniii,  and  by  tie  use  o(«  cunlt oiler 
of  abook  tba  aama  ana  aa  a  staadanl  Aela  nqgulatov  for  a  Miw. 
generator.  The  two  winia  eooatlttitlof  the  tram  line  ara  attached 
at  each  end  of  the  car  to  automatic  couplings  ('',  C-,  which  euahle 
the  cars  to  be  shiftod  dillitir  end  to,  thuK  requiring  nn  altenlioa  in 
coupling  up  so  far  an  the  electrical  equipment  ix  ronc<'rned.  The 
maximum  current  carried  by  the  twO'Wire  train  line  is  the  output 
of  n  Hkw.  Ill)  vult  generator  when  oaed  in  connection  with  «u  can 
I  <|in|ipid  with  four  motora  on  caob  car,  capaUo  of  developing 

iHj<.i  H.e  per  car, 

'i  IK!  iH!;t\\irii;s  ni  Ilii>  p  iii  \:i  kIiow  the  two  dnvin^  iiinii  ik  ttn  each 
truck  ir«at,ed  ptatctitiiJiv  iu>  one  motor,  but  provided  witli  nn  ludepcn- 
daot  solenoid  reversing  switch  H,  and  two  solenoid  nevclerntint; 
awitchcs  A  |for  cutting  out  tho  utarting  re»iitt«iice  It.  Two  other 
solenoid  vwitcbea,  S,  P.  are  aJao  einpki>c4  tor  conueetiDglha  uaatota 
ou  one  truck,  eltbar  in  Nicrics  with  the  motors  on  tha  otbar  trudt  or 
ilt  pantUel  lharawith.  Kncb  solenoid  u»ud  on  the  reverninK  switchea 
F,  M  is  provid«-<l  with  two  winding!.,  thie  ol 
thei-e  windings  is  pcrniajientlv  cHinoctcd  be- 
lu  een  the  trolley  T  or  third  rail  and  the  ;n'Ound 
Ci.  The  cthf  r  «iiiiling  in  permanently  connected 
t,,  ;l:i  tr  iin  lim  .  ['he  coil  on  the  forward  wle- 
Duid  iQ\i.r»iiig  livvttch  F  is  wound  left  handed, 
and  that  on  the  back-up  lolenoid  reveming 
switch  IS  is  wound  riKht-bandcd.  It  is  eudiiot, 
therefore,  that  when  the  etineat  is  fWing  in  the 
train  ttna  In  ana  d]natioo,it  will  aaaiat  the  wind* 
ing  of  one  of  the  atdsnotdewitehe^and  neutraliae 
the  action  of  the  Other  solenoid  windiu);.  so  that 
the  desircil  solenoid  »«iteli  will  l>e  energiHcd  in 
accordance  with  the  direction  of  tho  current 
(lowing  in  tho  two  «  it-p  ir«iii  line.  The  windiiij^ 
of  the  acceleralink'  hol,: iioni-  i  iid  the  «4'iie»  lui 
d  jwirallelirtf.'  soleiioiil>'  are  wound  lo  actuate 
till  ir  ]i)iirL','i^  at  different  voltugei^.  The  Opera* 
tn)>i  of  tin?  -y  »tem  ia  briefly  as  Ibllows: — 

Each  car  in  equipped  with  n  <3kw.  luotvr- 
generator,  ;h,  -j,  and  two  (Icld  rcgitlatorx,  1', 
having  a  do«Wc  op'.  <if  n  iit'iun  i  buttoiiK  und 
segments,  Xii  uraniiuy  ',ilw.  I  ID  volt  slniliiig 
rheostat,  b,  is  also  provided.  The  operator  first 
Htarta  the  Ukw.  motor  b,v  means  of  this  starting 
rhcoiitat.  lie  then  move*  the  field  regulator 
lever  I-"'  in  the  direi'lion  in  which  it  i»  desired  to 
move  the  tmin.  \Vhci»  the  levi^r  of  the  t'<'1.) 
regulator  niftkcK  contnet  with  the  I'uKt  kSi  i.  r  t 
the  rei!i»lnnee,  current  is  admitted  through  iliis 
resistance  to  the  Khiini-tiehi  of  the  »k«.  genera- 
t«(t'j/,  thereby  C4»u«ing  same  to  iinpresii  a  vnll.ige 
on  the  two-wiia  train  line  of,  «iy,  •J'l  vnlt.<.  Thi» 
voltaoa  is  snflicieflt  lo  ivnpply  eiicmgh  eurrent  in 
CiMrgke  tie  fjrward  rcversinc  solt  iioids  T', 
■al  Mttse  iuiine  to  lift  their  pUingerx,  lut^isted 
by  the  eurreut  taken  direi'lly  from  the  Irullcy  or 
third  rail.  The  same  volttigo  also  supplies 
to  energise  the  winding  of  the  w  iiei'  wtb  r.r,irl 
ttnuts  its  plunger  and  closes  the  <  irt  li  <ii  I'l 
four  driving  motors  M',  M',  M'in  series  relation.  The  operotor 
then  moves  hia  Skw.  field- regulator  lever  to  the  aCCOtld  BOtobi 


sufficient 
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curreu', 
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which  incroRee*  tli'    v  jl-.i,-.  un  f.\o  wire  train  lino  to,  miv 

40  volta,  which  is  su;hci.  lU  ii>  tULr^-iw.  the  fir«t  of  the  "olciioul 
■witehe*  A'.  A*  ior  ci:i:iii:;  nut  the  tirst  »top  of  5t«rtiiifj  ri'<i»- 
tanceB  R'.  H-.  The  up.  :atur  tlim  contiiiueii  to  utU aiiee  liw  -ikw. 
fic-l'i  ri  uMiIiit'ir  If ".  I  r,  ■.hii!>  jjraiiually  incrtaBiiif;  tiif  volUifre  on  the 
tw-O'Wice  train  hue  until  tinaUv  the  secood  step  o(  reaUtances  B',  H* 
ia  oat  oat.  OIm  puedMiac  «mtgii  ^  h  than  «nai|{ind  and  Um  lUrt- 

I.  ^Meh  reabtaneM  ■»  th«o  a|{»iii 


purt  of  the  motor  should  rixe  in  tvaipentlure  inON  IIhUiWC*  after 
B  10  lioum'  run  rit  full  load  on  tlii'  tctitini;  b*<l. 

The  locuiauii', e-  wire  luadu  by  Mowir*.  (jnnz  &  Co.,  of  Budapest, 
and  a:  the  enK^ne  works  of  tb«  HaoMrian  t>Ut«  Kkilwayn.,  the 
former  bein^' responaiUatetha  dtolriaiilpMtaaiidtba  laMw  for  tibo 
mechknical  {tarta. 

A»  it  waa  not  Uioiigfat  adTiaaUo  to  mottiil  tha  n(or  dinetly  on 
tha  kMomotive  ula  baMtmo  of  tho  diflodqr  of  Mmoving  the  rolor 


for  npaira,  and  aa  toothod  gMinii(  waa  abo 
to,  it  ma  deddad  to  drive  tha  wbMla  by  eoaiie<  i  > 


I  ia  done  in  ofdina^  stciuu  locvinotire  prMtire.  Tiktre 
{Miin  of  driving  wli<  i  lK.ind  two  poim  of  pony 


cut  out  until  the  dririni;  niotom  are  finally  operating  in  ponllol 
relation  at  full  apocd.  The  only  wirea  which  ran  the  entSra  kngth  of 
the  car  are  tbatwo-train  winacMiahleof  ean-ying  about  80  amperee, 
(Uid  tb«  four-wire  rable  eeuMdSatt  tlio  two  ww.  field  regnlatora, 
andoaMUootcnrryini;  It  uiiadl  firactioii  of  an  ampere  in  each  wire. 
The  aolenoid  awililur-  coiitroUiiij;  the  driving  motors  arc  iisaemblcd 
in  two  »eta  near  each  truck,  ao  that  onlj  font  lam  wirea  are  ne<'r'.i 
Miiry  for  conneetinf  the  iBOton  on  the  two  tmoka  fat  aeriea  or  paralh 
rt-liitioii. 

A  M-c<i!ii|  lui  tlnxi,  II  .t  ^limii  iij  '.hia  purticuliir  patent,  iia^.  Im  ch 
niiwli:  till  .-uliji.ct  i.f  .Hnutlier  piiti  iil,  and  provide-  for  a  ikv^.  motur 
|{itncrnl<'r   mi   nith   rar,   tlif   vnlta|,'<-   of  eaoli    (•<  loTutoi'  Ix'iii^ 
vari«.-d  by  the  voltage  of  the  train  hne.    lii  this  cmo  the  train  line 
conriaa  eunwit  anflieiant  only  for  energiaing  the  fielda  of  aix  |kw. 
Roneratora  at  fiOO  volte,  or  abont  6  to  10  ampere*, 
tbe  field  windioga  beini;  adapted  for  900  vdta 
and'  the  armature  winduiga  having  a  maximam 
of  110  volts  for  supplying  (he  various  aolenoid 
windin;^  on  piich  ear.   It  ia  aiated  to  be  pntoti- 
eally iliipoMilile  for  lUo  operator  to  itfcclcriit*-  the 
train  too  mpidly.  fm  the  roAxvn  thut  llo'  pui<'iiiijU 
of  the  fipncriitors  ii-pd  will  not  rr'<t»ond  iti>liiiitly 
to  ihnii|,'i ill  thi-  iiit-riji^iiii;  ciirn-iil  of  ihrir 
litld  mjigULl"  wli  i;       I  iii  il  with  (hia  Iculuru 
in  view. 


arc  thrw 

whefls,  one  pair  nt  ritlicr  <ii'i  "f  the  liioomotive. 
Tlif  motor!.,  (rt..,-  lUuainitiiin'.  arc  two  in  niiiiilHr  uml  are 
placeil  between  thr  drivin;;  axk's.  .\  frw  itf  ibc  <  lii<-f  li.ita 
of  lilt'  locomotive  nil'  :  Total  wiij;lit  02  ton*.  t  1  w.  i:;ln 
4'2  tons,  Iciidlli  o\er  all  ll..>40mm.  (iSTft.  lOiu.).  wIkh.!  bjise  of 
driving,'  wIkm^U  %SSOnuo.  (7ft.  HJin.l.  wheel  baae  between  driving 
wlii-el  and  pony  wheel  3,400uim.  (7ft.  lO^tn),  diauieter  of  driving 
whieU  L.'iOOiimi.  (4ft.  llin.).  diameter  of  foay  wbaela  BSOium. 
i'2ft.  9iin.)  Tbe  crwdn  of  tiw  rotor  abaft  hn«  ft  length  of  390mm. 
lift.  Ojiii.).  and  the  crank  at  one  end  of  thia  duA  i>  diifiacad 
'.Hiiku.  from  the  rranh  at  the  othw  end.  Eacb  molor-nnit,  aa  wBl 
Ir'  wjt  ii  from  till-  fittmre,  eonaiats  in  reality  of  t«o  motors— viz..  a 
hitfli-ti  iinion  motor  and  a  low. tension  motor,  tin  Iiitti-r,  liowi  vtr, 
oiilv  lu  iiiy  iiHeil  at  llif  lowi  r  spenl.  I'.otti  the  linjli  lcioiioii  and  low  - 
t.ii>ioii  tiiotiirs  loivi-  i  i^Oii  (Mil,-,  -ij  til  It  til-  hvuehronoii!.  spt'Lil  uf 
the  rotor— « lien  tin-  liit:h  t.'ini.  ^r.  uiolor  alone  is  working — comes  to 
"i"!''  rev>.  p<  r  iiiiii.  When,  lioweVf-r,  the  two  luotorv  are  connected 
in  cascade,  the  KviichronoUii  speed  is  112^  reva.  per  uiin.  The 
normal  speeds  of  the  locomotive  are  Olkni.  MH  mUa^  and  Mfem. 
(19-9  inilea)  pc-r  hour  re«p«ctively.  Bfaiee'  ue  ahaft  M  the  nior, 
having  a  crank  at  either  end.  ia  forged  hi  ooepiece^Uwaa  mom- 
aarv  to  eonatniet  tlie  rotor  apidcr  in  two  porta,  wU^  wace  anb- 


TUE  NEW  LOCOMOIIYES  OF  THI 

viunuinit  uiLWiT. 

______  I 

KiiK'c  our  deacription  of  the  ValleUina  Bail-  ,  ', 

w^  in  VoL  LI.,  jpp,  19  and  OH,  the  rolling  aloek  i~ 
of  tliia  aieetric  railway  syatctu  has  been  increaeeJ  ^ 
by  nonii'  new  lofxinioli vf-t<  wliii  h  embody  many  ^ 

noM'l  I'  ;.i  111 .  -  ...|  ileiil^'ii. 

.•\eriir.iiiii,'  t.i  r.l.l.trifrhr  llnliiiiii  ,(  Ihlnrlif 
tile  lipi'oiiiu'n , lA  uluili  llirei'  weie  .'ribred, 
are  N|ieeilii.d  to  run  at  two  s|miiIs,  the  .liaiiee 
from  the  higher  to  the  K,wir  K(Med  iM-inf,'  elteeleil  mi  ilie  well- 
known  cascade  principle.    The  high  Kpeed  wan  npecilied  to  be 
■auiewherabatweanWMidTOka.  taf^S  and  4:!  5  miles)  per  hour, 
while  the  lowapoed  waa  to  equal  half  the  high  speed.  These  speeds 
refer  lo  a  fireqnency  of  15  -.  per  aeeood,  the  tniUey  voltage  being 
XiOOO  volta.  Titree-phoiic  iiioton*  were  to  be  uaed.  these  motors  being 
«>f  mirli  power  nt  to  maintain  a  constant  draw-bar  pull  of  8*0  tons 
nt  liie  liiylier  -.juhhI  and  8  tona  at  the  lower  siiecd.  Tlie  Iflcomotivea 
tteie  al  ii  rei|iiii.il  to  accelfmte  a  train  weif,diiiii;  -)IHI  tons  on  a 
^liaiie  lif  1  111  from  rest  ii,  .i  -^pi  i  il  nf  lidKiii.  ,1s  H  ii,ilisi  p,  i 

hour  u>  .I  'l  Kccuiids.  or  a  train  Wtichmg  "ioO  toni  on  the  bunit  eradient 
fn'in  II  I  to  n  -II.  ■  d  of  (iflkin.  i:l7'2  niile,-.'  per  lunir  in  ll'i  .-.  lond.-i. 
It  wan  furthtr  sptcihed  tiiat  tin  liguret- should  b<i  maaitiuiititven 
if  the  auppty  voltage  fell  to  2,700  voli«.  Furthbmiun  ,  the  loco 
luotite  waa  to  bo  capaUoof  sldfliug  t^'iM-iaa  train  on  a  ;irudicui  of 
ft  per  cent.  Aa  r«giinb  teinpenttute  riae,  it  waa  apecilied  that  no 


Huuia  or  McToaa  oit  Vaubluxa  locuMonTia. 

seipietuly  Iwdted  together  il»  ..liow  ii  in  the  accompanying  drawing. 
Tile  two  rutur  windings  uf  each  motor  iiru  directly  conneeled.  Kaeh 
motor  has  four  bearii^ ;  (be  two  inner  bearinoi  ate  clearly  shown 
in  the  drawing,  and  aam  for  keeping  the  n(or In  its  proper  piwition 
relatively  to  tlie  atator;  the  two  OMter bearing-:,  which  adjoin  the 
two  inner  onea,  are  fixed  to  the  loeometive  irfinie.  and  s4  rvp  to 
support  the  motor  as  a  whole  in  its  proper  po^illml.  I  he  iiioior  U 
also  utippDrted  by  four  bolls,  KiiitaMy  sprung  from  tlie  frani  •  fi  tin 
liH'oni'.!!'. e  :  they  i  liieUy  Kcrve  ilio  piirpi";''  of  pieve iitiiit;  tin-  slr«tor 
frmii  PiriKiiL;.  Atleiilioii  milKt  be  drawn  !•)  tlie  di  ■iii;i)  oi  t'i.'  r-up 
I  riiit,'^,  wliicli  arc  placed  nuito  outside  the  iiiolor  proper  and  are 
I  readily  .icccB-iilili'.  Three  slip  rin^s  mily  arc  required,  as  the  two 
rotors  aie— as  ahtady  mentioned —perniunulltly  conueeted  lu  each 
other.  A  V,  roni,'lit  iron  caiR'.  Ii\ed  to  the  lo«otuot)ve  frailia,not  Only 
protects  the  slip  ring  gear,  but  uUo  aer\'e&  as  support  for  thehniahee, 
I  which  are  of  carbon. 
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STAHD  BY  CHARQB8  AND  MOTOR  LOAD 


Tbe  follbwing  ra  an  »1nti»rt  at  iIm  (lisenMion  on  Mr.  A.  M. 
Tajrlor'a  Paper  on  aUoil  by  chu]^  and  motor  load  d«*«Iop- 
meiit.  which  took  place  at  the  IhniiiDglnai  Local  Section  of 
the  lo^titntion  of  Hlfctrical  Eogiman  oa  Doe.  14th.  Tin: 
I'apor  itself  w;«a  publiKlicd  in  abstract  in  T^'  Ehctiv-imi  iuv 
Jiin  13th,  p.  503,  and  .r«n.  20lh,  r 

lb.  XAVLOB.  dnring  Um  raading  of  hix  Paper,  y«v«  following 
aMItioiwI  intormatton  ^Ha  laM  fUvM  on  tb«  lanonaaaaof  (twittvani^ 
taelor,  and  uld  that  h«  tonni  it  to  be  in  the  fioiH  •<[aival«at  to  tbe 
radproMil  of  th*  toarl  fnf tor  for  tho  ipiiiviilii&!  motor  un<)«r  eoDaid»r«!ipn_ 
illusUtkliti^'  his  meaning  iiv  diaernins.  Ho  eaul  that  the  fva'.ein  of 
cbuginK  a  low  rate  to  raoaumera  who  agrei'd  to  take  no  current  for 
motive  power  between  certain  Bied  hoars  during  the  winter  nuknthi  had 
pitored  a  gt**!^  euoceis  In  Montreal.  Abont  W  per  cent,  of  tlie  total  n.i- 
Bonnanliail  fat  charged  aolely  on  thin  basi*.  Tbe  rharga  i»  ruOKhly  £9  : 
per  li.r.  annum  tor  a-'i  ii.r.  motor.  Tbe  Bjatem  had  boon  in  opcrutijii 
four  jror*.  dnrin^  which  lime  It  had  not  Mao  foond  Otaaaaaijr  to  adopt 
p:ecauli<:n;  to  ensure  tb«  ewitobint;  off  of  Iha  lOOll  atfha  aMid  linaa 
Ikeyond  those  menlianed  in  the  Paper. 

ThaCHAIMlAW  dir.  Sumpaar),  in  apanin(  tfia  discus&ion,  axpiaaMd 
the  opinion  itiat  alaKile  motor  derelopoieni  waa  delayed,  uot  m  lODeb  by 
the  competition  of  good  rival  systems,  as  by  the  reluctance  of  uwiierv  of 
old  and  bad  plant  to  L-hanxe  to  a  more  ellicient  *yt\tm.  The  amount 
of  coal  wasted  in  aucb  old  pliuitx.  i^y  in  the  Uirraiai^tam  dietriot,  wac 
enormouc,  tbe  total  wai>le  of  coal  tliroiiK^oi Ux'  cooatrjfnMl  thiaoaaaa, 


being  pnbabl;  greatar  than  the  amoujit  exported, 
lb.  TAUDRBir  Mid  Ikat  it 


to  aoooaiva  that  tlu 
avansa  woilra  would  be  witting  to  sbnt  down  dorfog  peak  time  bod 
been  proprf^d,  fspceitillv  bi  thp  aTnor.nt  of  fncrpr  used  fnrmfd  only  a 
tilnall  jir^'pot-uoH  th^  toUiI  works  cubt  V.wcu  sU(:|Miyiii^  tbt  ptilk  Ili.i'.I 
to  be  cut  on.  he  did  not  believe  it  posatbie  to  bring  tlie  ehatige  below  Id. 
per  anil.  He  regarded  tbe  suggestion  to  inslal  accumulators  on  eon- 
Humers'  premises,  evpeclally  on  the  «mall  scale  propowd,  a*  Impructtcable. 
Had  it  imo  feasible,  it  would  have  been  dona  Wig  atO._  Vlu  laferenoe 
to  Hm  ttgnroa  <|uoled  by  Mr  Taylor  in  oonaeolHM  irifb  tha  Montreal 
supply  sataeme,  he  did  not  consider  £9.  12i,  per  ii  r  anoum,  a«  at  !k11  a 
cheap  rate  in  Uie  circumstances. 

Mr.  JKCKELL  (Coventry)  ((uestioned  Mr  Taylor's  u^iumpUon  that 
1  II II. p.  per  hoiirreqaiitd  1  unit  «>f  elcetrieal  Miergy.  .^t  Cotcntry  where 
tbe  average  price  obt»ine<l  for  native  power  w««  l-3d.,  the  revenue 
obtained  was  only  jd.  per  i>  ii-i<.  honr.  Lnbrieation  In  the  case  of  a  gaa 
engine  was  a  big  item,  freqaentty  10*.  per  n.a.i'.  per  annum.  In  the  case 
tif  flortnc  rantnr"  it  was  small.  As  r«>ffarilfi  intfrr^l  pn  eafital,  Mr. Taylor's 
lixure  i)(  '1  Hl-i  pi-r  j:  n  r.  annum,  foi  a  1  /  ii.i .  motor  '.>o:liin>j  3,M)0 hours 
gave  tXti.  n>.  ltd.  per  year.  Ue  coold  buy  snch  a  motor  tor  t'.'T.  He 
iooiraa  jnafanai  jnOwaafaj  ot  aK  amgib  anftoa  batiig  replaced  by  a 
IS  n.p.  motor,  fa  iha  fomicr  oaae  allovlBg  lor  Intorail  aaa  depreciation, 
and  gat  at  2«.  fid.  per  J.OOO.  the  cn?t  •i  ai  V'  X^r  'j  v.  i-  The  nn.tor  was 
hired,  and  allowing  for  runt  and  en!  r|.  v  ui  l  ]><■!■  unit,  the  nriiml  n>:.i 
per  11 II  I'.  w*$  3d.  In  Coventry  the  re«lrict«Kl-ti<  nrs  ^jrsuriu  would  not 
answer  at  the  chiel  trade  ww  a  seaiton't  trad*.  Thi  v  nrivrr  bad  the  fall 
motor  load  Buperimpo9cd  on  the  lighting  load.  Manv  n.otors  were  off 
tUf.'M.  and  the  lop  lighting  load  did  not  occur  tili  7  :<0.  SVsi^cb  and 
repairs  should  have  been  considered,  ai  here  the  advanta^je  lav  wtib  the 
elertric  motor.  All  |hin(>  aoaaidatedt  ttw  A|m«aci««a  by  Hr.  Taylor  did 
nut  show  elaoMe  dHvtagta  tmgVUag  Uie  ao  iavosmMa  a  Ughlattba/ 
aboold  do. 

He.  ODATTOCK  (BirmtoslMU)  aaked  for  a  fatlar  anlanalioa  as  to 
what  waa  meant  by  oontinMna  and  intermittent  loads  wt  motan.  At 
llradford  they  had  nad  n  ecala  o(  Id.  lor  eontinnouii.  and  2d.  for  inter- 
roiltently  loaded  motors.  HyeoottenooBifaay  meant  that  tbe  motor  most 
be  running  all  day,  whether  actually  loaded  or  not.  He  had  known 
people  (o  run  all  day  on  no  .oa.I.  m  orilrr  to  nhtain  the  low  rate.  I  Iik 
atarage  rate  wa«  lj)a.  Under  thMte  conditions  thev  found  that  (ha  motor 
leaijiNtMMierttHlt.  Ha  IumI  tuggeitied  aiWiMaeaiB  taaaianlte 
amooDt  el  enrrant  eeniamad  per  ii  r.  per  iinaiter.  Tata  ayatam  ««a  triad 
fur  a  sliort  time,  but  consununi  did  not  lllct  it,  and  eUictt^d  to  so  b:icl;  to 
the  old  r.tte  of  charge.  Uc  fvlt  sure  that  a  cbuargo  of  Id.  per  unit,  with- 
out re^^ti iclinn*.  wn-.iirl  not  yav.  It  n^icTit  at  lirsl.  hri'  ttft>T  W^'  !n:,.t 
developed,  tlii:  a.  ri  j-rir-  MLoi'.L^i  y.iiz  luiit  uoiill  foil  t-  i"..  li.-.v-  it, 
value.  STilehiug  oil  oousumMii  at  cmaio  iioum  mi/bt  do  lu  it.id'j.^.  (Ui»;e 
fnaa  oaa  fiuk  ibeir  men.  He  renturetl  to  tbiak  tbal  the  good  resolts 
eWalaed  in  MnntrrnJ  are  Iraenatile  to  the  fact  that  Ihev  have  no  trades 
iinionti  a*  we  have  Thi>  trader  unions  inid*!  «n  th«-  men  working  uertain 
lionrp,  ik-hii  h  liuiir:;  .ivir.n]'  the  peak  of  load  curve.  AimtljiT  point  not  yet 
referred  (o,  wiui  that  gas  companies  do  not  restrict  the  hour»  daring  which 
gas  enginex  may  be  run  Mr.  Taylor  referred  to  traction  load,  in  time  of 
tog,  ssying  that  when  the  people  are  uiing  the  trains,  they  could  not  be  in 
the  workshop.  He  would  also  point  out  that  during  toga  less  trams  were 
ran,  so  ibnt  this  class  of  load  wa*  then  rediice<l.  Ue  did  not  agree  with 
the  -:i-h*!neof  pnit'irm  [n  ce'I;  to ti<!r« wwthe pMk  !nid  K{> belietad tbis 
iluil  Ix'rtl  itirX  1:;,  k  I   ijidori  <  :>iii|>jiiiy,  but  liUiI  \<n::.  <li:^contintMd|  aO  Oller 

two  years,  it  was  found  that  roost  of  the  cells  were  ruined. 

lb.  B.  P.  WILflOM  laid  tluit  a  load  that  did  aot  overlap  lighUng  or 
nooaaaitata  capital  npandttora  waa  doHiIiik  taore  than  a  by. product.  If 
gas  companies'  by-prodnrte  were  saddled  wii  h  thr  ri??!  »(  protluctiou  on  the 
same  lines  there  would  be  no  market  for  thtui  At  Biaekheatb  they  were 
iopplylag  alaotriei^  to  Hvaral  laigaflims  at  iA.  per  uoit,  axeapl  betwaaa 
0  p.m,  aad  10  p;V.,  whaa  the  pnoo  nea  U,  lb  thooi^  thaoa  tiiaaa 


Anancially  disastroas  aa  compared  with  74.  or  Hd.  ten-  two  hooriand  lid. 
(or  2*2  boars.   At  Dodley  iM.  and  ltd.  had  baeo  odaalad.  Ha  leaad'taHt 

mannfacturers  could  almost  alway*  titer  their  tiotna  to  MiK  the  pHaa  of 
power.  If  it  was  correct  to  say  tb^t  Ihi*  r^r^ne  fmm  any  pIup^s  pf  con- 
aumer  should  br  proportional  to  Ihi  pl;int  they  monnpolisf,  then  ihi- 
time^iwitefa  produced  tbe  desired  result,  as  was  shown  by  (be  fotlowing 
AlDiaefOlatiacto  Dodley :  Current  consumed  by  shop.  '2.5  per  cent  of  total ; 
puat  aWBOOOnned,  -IH-.^per  cent.  ;  revenue  provided,  4'J  7  per  cent 

Mr.  SHAwPIELD  (Wolverhamploni  could  Dot  agree  wHb  the  fauU 
miotic  iiHcw  tbat  the  author  had  taken  as  regards  ccet  of  electrical  eneqtr. 
Ue  ronsider»rl  it  r-immoreiallr  safe  tf»  ofTiT  n  I  w  prico  tor  iiiLT.ire  power. 
At  Wolvethiiiiii.loii  thr  r.i-t  of  pi.xluc'tion  \v»,=  much  les.-  thin  that  men 
tioned.  Be  did  not  agree  with  Mr.  Vaudrey's  statement  that  a  tramway 
load  was  mora  mx>«toUa  thaa  a  aialor  laal,  ao  lia  found  the  ioad-taewr 
wa-i  greater  in  the  caaa  ol  notoia  fbaa  far  tnuawaya.  He  criticised  Mr. 
Tiivlor  ;-  -Utrinent  that  Ihe  load-factor  was  the  reciprocal  of  Oh-  Kv-rvity 
fiii  lnr  A;  olverhamton  the  diversity  factor  was  about  but  the 
load  fscloi  was  certainly  not  SO  per  cent.  The  author's  .stnn.l  )iy  hiss 
diagram  should  api>«al  to  station  engineers  on  account  of  its  :'iinplii  ity. 

Mr.  I'RINOI.K  (Burton-on  Trent),  in  a  written  communication,  referred 
to  the  question  of  fuel  ooets.  He  thought  that  allowance  sbooid  ba  I 
lot  tlte  fact  that  the  boilers  were  not  foreeil  daring  the  day  to  the 
Uiev  were  ut  limee  <  I  heavy  load.  Thrv  ir.iiM  tlierofi  v^  bam  a  cheaper- 
grade  fuel  during  tbe  day.  The  tol«l  chir^.'!'  to  00119  unt  rs  ot  per  tmit,' 
estimated  by  Mr.  Taylor,  wa»,  he  tliniiuht  a  \tty  mU-  value,  which 
he  eemidatad  might  well  lie  reduced  Mi  I'riui^lr  als  >  rote  to  suggest 
(hat  the  £70  additional  capital  outhv  ai  tbe  generating  atatWo  petkw. 
at  motor  was  high.  Uaqr  itotioni  (na  to  10  jaam.eM)  eoald  te4aj 
provide  plant  at  the  »totbn.  and  attoeato  a  fair  pmporlian  for  nah»  at  a 

mi  jcH  |.->'.^  ^>T  fi(^!ri», 

Mt  Mi  HlCOM  ?on-;.UM.  i!  I'l.u  llir  ri'  «us  a  :-lionn  ca^c  atjuinet  5.huttiti.' 
down  at  oeitain  filed  hours.  He  had  some  flgores  reUting  to  a  factory 
in  wtJah  tha  nwehlnaiT  aaa  drlwn  ly  aioahta  mntoao.'  fior  avaqr  £1  at 
maanibetored  gooda  xeid,  (bey  eonaonad  ahent  I  anitol  alaatrloal  anangj. 
K*  one  -if  the  <-hi»f  thii^c  '.hnt  hntt  to  be  looked  to  U  to  get  stuff  out  of 
liiiiui  ikiifltly.  ihrrf  »nnl;t  hs\._'  to  he-  a  proportionally  heavy  drop  in  cost 
per  unit  in  rrilnr  In  make  It  worth  the  while  of  a  manntacturer  to  >hut 
down  liis  wiirks.  His  experieiKo  ivas  iliai  the  niinilKsrof  units  used  in 
uiaci..ui;  Eliups  wu.i  being  conlinuiUl^  pu»lioii  up  on  aoconol  of  tha  higher 
speeds  ot  working  now  adopted. 

Mr.  OUUYES  asked  Mr.  Taylor  to  explain  tbe  diagrana  aUdl  hi  had 
slijv.n  reIat^ll^,•  to  loaJ  fs,-t<.r  nnd  ili', rr'.ity  factor 

Mr- I'K.NNKI.I.  1  Wednivibiiry  1 ->ani  that  the  propci^al  to  supply  elec- 
tricity t3  day  UKcrs  only  at  a  low  rale  had  been  earned  out  (or  the  pa»t 
nine  months  (dneo  commencement  ol  supply)  tX  Wednesbory,  and  that 
two. thirds  of  their  motor  load  was  already  supplied  on  tliat  system.  To 
the  long-hour  user  they  offered,  as  an  altern  aivc.  thi  in. nimum  demand 
system.  They  had  no  difllculty  In  eonnertdii  v^lth  tn  u-  i?(  cutting  off 
The  e1>*i'tricat!y  liiiifn  cVck  switeh  :,.f  th-  Heu.^m  T'  lni'-iiiy  wsn  very 
satiffiototv .  It  ini>.'ht  \ic  iiinJ.'  to  m  l  i  n  iliri'vs  .v.  1  1  ."vvitcli  in  con- 
nection with  a  two  rale  meter,  where  U**  motor  was  required  oeeaaionaliy 
in  the  evening,  a  rak)  of  4d.pr  men  Mv  than  chargad,  la  Wadnoabwj 
there  were  a  great  many  intarRdtttnl  aaera.  who  may  ba  naehal  hf  the 
special  day-load  terma,  each  f.'.  wm  mpr^hanl.i,  pork  bntcVir-r';.  hrewerle*. 
laundries. 'tc.  Tlierc  was  lilt h'  donl  t  m  li.;  tr.iml  that  the  attnnl  Iield 
of  the  electric  motor  would  bo  restncl.-rt  to  the  ehcrt  hour  ami  ftn.all. 
power  eonsumer.  In  dealing  with  lar,.'«  mannfactnrers.  iiD  had  found  u 
difliealtY  in  hooMtty  recommending  them  to  take  electricity  at  eveo  Id. 
per  unit,  almm  It  ima  inopoiad  to  raa  a  40  a.p.  Biotor,aaj  60  hours  per 
week  at  an  awaiia  load  of,  say,  30  n.p.  A  aaetiaB  prodnoar  plant  would. 
In  fr.i^h  a  case,  ran  with  praclieally  iin  «(tentt<Mi,  and  co»t  of  fuel  at 
\VF-:lrifsbnry  would  nnt  exceed  fl.  ]>it  unit. 

Mr.  HUi<l>BN  said  that  In  most  works  there  won  a  certain  proportion 
of  motors  that  ran  intermitteotty,  and  it  was  always  passible  to  arrange 
to  cut  these  off  at  certain  flied  oourB  during  the  day.  Ue  thought  that 
though  f'i  ma.  afactnrera  would  turn  out  existing  engines  to  itlstal 
motoT!>,  vtt  many  wonid  put  in  a  motor  when  extending,  and  in  thio  mgr 
drive  a  number  ot  intermitt  fiitly  I  iadf>«!  machine  He  rsuW  name  a 
number  of  ..'Oses  where  he  iliou^dil  Ihr  |iro|>:>-,r  1  Vw,  jsto  n  ith  i(.'Htrict.onB 
would  be  aaoiPtobla.  In  miat  wiiod- working  factories,  the  machinery 
aaaonlreaadttiaeerloar  days  pcriioilr.aodineaaiB«hmpaaar«oa 
Tcttaired  oat  of  dooM— hoisting,  for  iaftanea— tha  maohlaeiy  was  oalf 
used  during  daytlgbl  hours. 

Mr.  ABTHUll  WUIGHT,  in  a  written  oc^nmunieatloo,  re(rrri>l  to  the 
sucoe!<s  of  the  Iteason  Mfg.  Co 's  timp  siritrh  at  Hriith'.on  and  other 
towns.  AI  Brighton  there  wert' j  j',  of  the-c  in5;rumr.nts  in  actual 
u««.  He  did  not  agree  with  thy  lauUi^r  in  lelereniic  tu  Lbf  diversity 
factor,  as  he  considered  chat  it  would  vary  from  a  fit^re  over  10  in  the 
case  ot  lift  motors  down  to  1  in  the  case  ot  pomp  motar!i.  This  ques- 
tion I  r  diMii.-ity  f.u:t.;r  cuuld  not  1m!  treated  except  by  the  uiethiid  of 
probiilnhti.-s.  Hu  I  L.n=.ii|rre<i  .'i  a,  better  aTerage  ligurc  than  IJ.  tn 
reference  to  tlie  author  h  miuarks  res|i«cting  fog  loa<ls,  it  was  aa  intBraot- 
ing  (iict  that  nt  Stepney,  during  tlie  darkest  (og«  they  had  bad  tUl 
winter,  the  fog  peak  had  never  oiaalled  the  evening  peak. 

Mr.  CUItlS'TIE  (Urighton),  in  a  written  communication,  said  Ihe 
syvei  L  they  nsed  was  moat  sncaesBfal  in  every  way.  They  fortunately 
had  \  la.'pp  anif  "tnijy  dfinand  for  li(,'h:itifi  in  the  evening,  and  the 
i-'.!in  liiii-'  .  haif^en  beiriK  mfct  by  the  hii.-h>-r  rale  charijcd  (or  lhi.1  lighting 
they  could,  at  a  prom  to  themielvea,  i^upply  as  mnch  current  at  Id.  par 
unit  as  their  d^Haad  oan— M  Bhoi  toQie.  OBlhiy  had  ehiiply  topay 
for  coal,  rcpoiia  and  aHwdaiMe.  wlrfeli  traa  aaiilr  ceroRd  bj  the  mim 
charged.  He  did  not  know  exactly  what  proportion  of  Id.  uaitB  were 
sold,  but  he  estimated  that 't  amounted  to  close  u[ioii  three  ijuarttr^  of  .1 
miUioo  onila,  whioli  thay  would  atbcririse  navac  bara  oblatoad.  and  wUich 
I  had  a  matifial  ailaat  la  radnoiat  tha  lanaini  eeale. 
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Mt.  GEOKOK  WILKIN^.N,  oC  Uarrogat*  vConimuniMlod).  did  not 
agree  with  the  figarea  regarding  ga«  conramptioD  upon  wbicb  Mr.  Taylor 
bad  baud  bin  com|MirUon«,  Vim  Mr.  Tarlor  aware  of  the  wonderful 
tdvUMa  mibde  in  tbe  economj  ot  working  it»a  engines  '  He  referred  to 
th*  «ae(lo»  pl&nt,  bj  rneaoi  ot  whi^  waa  produced  in  a  lety 
timplf  fnTTii  '■)(  proii-,:i.rr,  fiy  Hip  ii:>ii  cif  ih<'  .  n((in<'  piston  it«elL  Only 
rccentlv  it  pm.i  gi  '.i-il  lo  -.vurk;  wticrc  in'  nt  tli<'»<-  ■  satin  Optra- 
iioo.  The  sivgine  waa  of  ?S  u.r  ,  and  the  ^lui  producer  suppljinK  it*  gas 
teal  WH  •  mj  riBpla  wffmtm  iadtti,  widi  do  ■oriog  parte,  the  leU- 
Snff  priee  et  «Meh  «w  00.  This  pmnaw  and  ni^iiDe  waa  giving 
I  ii.H.r.  per  hour,  for  fuel  eoltillg  when  ualng  anthracite  coal  in  the 
pru<luc«r,  and  the  cogine  bad  been  running  three  months  without  auj 
aMer.tion  whaf <:".«-  In  ?iig  «»pininn,  !hr  (wwr-r  rrn^p.-inli*:-^  havf  r:iori»  (>i 
fcftr  from  c-rmf-etiUon  intro-.li.icc hv  Idc  itrrliriHry  .ta-  '  ri^iinr  unci  siicrKjii 
prodacer  plant  than  from  an;  other  competitor,  and  it  wiut  ditiitiuit  to  me 
htm,  in  (m*  o(  laoh  jnalml  mnUi  aa  be  had  quoted,  the  power  com- 
BMiiM  VIM  goini  to  oitn  telo  MiOMtatnl  and  proAlabte  compelitioD.  He 
bad  bad  eonxlderable  experience  with  the  Diesel  oil  eosine.  having  had 
one  under  hi«  tU|>ervi»ion  fur  nearly  two  years,  but  its  economy  was  not 
bett»r  than  th«  ca't*  br^  h«(l  cit«d.  and  the  capital  cost  was  much  greater 
than  for  an  ordif^uTv  i  ntn      engine,  plus  the  <uction  gas  plant. 

The  Reason  Mfg.'C^.  iLld.)  forwarded  an  illuttratiOD  luul  shortde«eri|i 
tion  of  their  time  switch,  which  eoabJ  oilher  be  used  to  iDtWt  *  4miuukI 
indirator  during  peak  bourr,  or  to  cut  of!  coDsumers'  supply  daring  the 
same  pori.xl,  Thii  switch  wa?  at  prc=orji  c^f  A  in  Libcul  90  towns  in  the 
count  ly. 

Mr.  TAYLOB,  in  bis  reply  to  tlie  tiiiKiis^tuD,  tmd  llmt  as  regards  the 
high  pciee*  charged  at  Montreal  on  the  restrict«d-bour»  syiitems.  he  was 
ioformad  tbAt  where  this  was  not  adopted  the  charge  wait  bo  less  tttan 
£17  par  B.r.  annum,  the  oonmimer  being  at  liberty  to  naa  tall  pvwer  day 
and  tl^l  In  reply  to  Mr.  Jeckell  he  bad  assumed,  tM  the  porpow  of 
comparison  thai  I  b.h.p.  i*jiiired  !  nmX  Hi?  rtirnres  were  b»»e<l  upon 
V..C-  coDsitiersticii  uf  a  ii  i .  tu.itur,  wljertMs  Mr.  JttkcU  LaJ  bfcn  l.Ulling 
about  a  17  H.r.  motor-  The  (lucntiuu  -U  lubricant  waa  such  a  iiiuall  ittm 
ttnt  Iw  M  aii^  wM  hi  ta  amount  amply  mdMint  tor  all  purposes, 
and  tha  waa  tor  taea  •yatam.  In  reply  to  Mr.  ShawMd,  he  might  mt 
that  in  calculating  the  charge  (o  the  consumer  under  case  1,  be  had 
ooosidereda  small  lighting  ataMon  of  3.000kw.  capacity,  with  no  traction 
snd  had  tsiVm  0<7i]  us  hpirp  an  averatse  figure  for  the  woilcs  eosl 
In  n  ply  to  ii  written  comnjjaitiUDii  from  Mr.  Pringle,  Mr.  Taylor  said 
ti::i.i  the  figure  ho  bad  aa^uoiud  u!  i.70  per  kilowatt  (Fi»{.  (*)  was  for  cost  of 
new  station  and  mains,  not  for  coat  ot  extending,  but  probably  the  latter 
waa  the  more  correct  way  of  looking  at  It.  He  winhed  be  could  endorse 
Mr.  Wilson's  Btat€:iji-ii'.-i.  lui  ull  hi'  ili^mr-I  lu  {.hr  Piiju'r  .^.i*  that,  lor 
intermittent  Kiuds  uri'l  f>ir  una;-  not  Iiir^rr  Ihiin  '<  n  i  .,  rit-i  tnrity  itiadvthe 
iMStl  abowing.  Only  in  favourable  am^  would  ooiitiauoa^ly  luMod  molora 
•how  ao  *all.  He  thought  that  it  waii  a  most  unsafe  proceeding  to  allow 
woaoman  to  remain  on  the  cheap  rate  till  such  a  late  hour  as  S  p.m.,  as 
at  Ulackbeath.  and  be  ondaratOM  that  at  A»ton,  al  any  rate,  the  motor 
and  lighting  loads  had  daahad  to  a  very  considerable  eitent.  It  wa»  very 
desirabti'  to  knaw  the  eoniumer's  diversity  (actor  aa  well  an  }:i<  uv.nf 
factor,  ri.ii  r.r<'i-sk:kril',  will',  a  view  to  cbarging  bim  at  a  dilTercRt  nuo,  but 
In  order  that  the  cost  to  the  station  ol  eaioh  ooomuiiar  ahotild  at  loant  be 
•contataly  kaown,  ao  that  if  a  flat  lato  ba  adoptad  tha  naat  toimnabla 
elaaa  ot  load  maj  be  diligeatiy  foatcred. 


IBS  PBOBSl&N  BYBI£H  OF  £LSGTB1C  IBAIN 

uoHfno. 


In  a  I'apar  read  befure  Section  E  of  tlio  IiitoniotiotuU  Kleuirival 
CoogiMi  M  lit.  Ix)uif>.  Herr  C.  Hodtrbourf;  deaetibat  an  tafuiioaa 

qraMm  of  inalB  ligliUng  b>  eluctricitv,  nii  ndoptod  oa  th»  Fnurian 
Btata  Itailwi^fa.  A  conatant  L.M.l-'.  ut  Ihu  lainps  is  attniiicd  hy 
ikU)  intertion  of  very  Ma  iron  wire  in  the  rircuit  uf  vaeh  itioun- 
deacent  lauip.  Tha  wire  is  in  utiall  )>lass  pear-tiliapoit  ^luhis  like 
tnoandcsccnt  Inmps,  eontoiriing  h.vtlrogvn  gus.  Ity  viiryiiig  thi> 
prp>^«itrf  uf  ttn  «'  Riii-tK,  us  well  as  l)v  tliv  iiduption  ol  u  spi-riiil  spiriil 
(iiriii  .  f  V. f  .  tiie  ti'iuporature  of  the  wire  when  fiirrflit  is  piiswiif; 
in  bruuKiit  to  the  proper  point.  It  is  well  kno«?i  if  «n  iron 
wire  in  lieatid  by  clootric  currenl  lo  n  p<jiiit  ir  v  i  li  Ik'coiiios 
barely  viviMo  in  the  durk,  its  I'lvrtricul  r(-»isl»>it.'c-  Ui^iViises  with 
ettraordinary  mpidity  with  further  increase  of  tcmpcrnliire.  This 
plicnouenoa  Is  Ultutroted  by  testa  wbicli  allowed  tiiat,  iu  it  pnr- 
tieidar  eiicoil,  urban  llw  R.lu.F.  wna  W  niltaa  tba  ennant  flowing 
vaa  8  amperea,  wheMaa  when  the  E.M.P.  waa  ntlacd  to  86  toIik, 
the  cunpiit  rct-<e  hy  otAg  0'7  oiiiiH-re. 

Tw'<  through  tanuna  eoT)noctin>,'  llorlin  .iiid  Ilninlmri;  oti  the 
Trxi«»iuii  railway  eysttiii,  niul  sub-f <niontly  two  »<iditionsl  triiiin 
Oil  tin-  ^MW  lin<t,  utul  finally  two  trains  iRtwei'ti  Hr-rliei  nn<l  Slitliii, 
weri'  kiiuilartv  ci|iiipiK'<3.  Thr  truiim  nr<-  r.!>v:<i<. h  op*niU'<l  n»  a 
unit,  and  riuli  tr:un  ia  ri|ijip|i<>i|  with  i>ni\  hiiiii  ilvnaiiio, 

which  is  nioiintwi  i>n  tlu'  boiU-r  of  tin-  Im  i,iiji>uv<'  nnil  ilrivtn 
through  a  1  :  10  sprc'd-tciliictioii  ctur  by  u  20  II. f.  Ih'  Laval  utojiui 
turbine,  ruuiuuj}  at  '.irt.lKIO  rt-vi.  i>cc  tiiiii.  Thf  «)urnfre  htitlrrios  of 
tha  Aecuaiiilatoreu  Knlink  ;\,G.,  BerliD,  arc  cunnpctiil  in  parullrl 
Witb  tbiadjniamo;  a  battory  of  a3cellawitli  u  curiacity  ol  7»  ampere 
hours  at  a  Kfaree-hour  diacharga  rate,  la  hnna  noder  each  cor.  Xhe&e 
•tOBfega  baliariaa  act  inabily  as  a  rewrve,  becoming  operative  only 


when  the  !fioi-iiiiiti\ ■•  ^n'-pomw  •efnrtxl-  :i  from  the  train  or  if  tba 
dynamo  '-IidluiI  (imI  Inmi  uiiy  c:!-!-!:. 

Since  thi!  liit^j^it^v  wnggun  aiwuvb  un-  'tuiLUiios  the  train  on  the 
whole  run,  it  appcan-d  dvsirablt-  t  >  i::stal  tlic  dynauio  in  lb* 
baggage  car.  To  drive  the  dyniiiuu  by  any  form  of  engine  power. 
H  pistrol  engine,  (or  inatanco,  appeared  too  coinplirated.  The  nicHt 
coiirenwnl  rnrm  of  drive  is,  nu  doubt,  tlutt  froui  iho  car  axle.  .\11 
such  systeiua  hitherto  uaed  aM  tq/uMi  with  a  envnit-bnakar 
which  intemiptx  the  cnrtMil  If  tbo  apeM  of  the  dynamo  fiUla  Mow 
a  certain  limit,  in  order  that  the  storage  battery,  whoAe  E.M.F.  if 
greater  than  that  of  tho  dynamo  at  low  speeds,  may  not  discharge 
into  the  dyiiiuuo.  This  circuit -breaker  is  automatic  and  it^  liable  to 
It  rangemt'iit  on  account  of  shock.  Ilerr  Dr.  Buttuer.  therefort-, 
iubetitutf-il  fnr  it  an  'elcctrolvtic  rtrtrfvins  cell,  and  «ucc«ai<"l. 
after  csj  i nniMniing  with  mi-Miy  ■UlJiri  .it  -dilutions,  in  find.;.^  :i 
mixture  vtlutjli  dues  not  attack  tho  iiliiuniniiM  plate  nor  diminixti 
its  efficiency  even  shoidd  the  temperature  U)  a\<>\e  lOfC.  or  W  C. 
As  a  second  clijctrodv  he  uses  iron  plates  in  his  c«Ua  aod  these 
aluminlom  ealla,  which  act  aa  a  diaek  wlva  in  hia  tnm.ll^ting 
system,  are  inaerled  in  pkoc  of  tha  antomatie  ciieait'liraalcen. 

.\ii  irmngometil  m  ulso  applied  to  tho  dynatiio  to  provide  for  the 
case  ol  a  cor  guiiig  in  the  opposite  direction,  lha  commutator 
bnishea  being  onmcd  forward  until  a  point  ia  reached  at  wliiah  the 
dynamo  geiirraten  currviit  in  tho  &aiii«  diiaetioo  aa  lie&ra.  Thia 
anm!)Ke?iii'iit  dm  !:c  nvoiiii'd  if,  in  rn^ordance  with  the  <iup!»e<iition 
iim.lc  to  U<rr  |lr.  liiitliirr  liy  llirr  I  .li-li-'iintt  ,  fimr  ai-.nmiuuiu  ci  ll.s 
iiri'  iH.il  i:i-.ti-ml  uf  liiR.  ni  th''  rnint'iHit':!  uf  alti Tiiiiriiij-  inVi  ilirrrs 
i'im-f!it.  In  Diis  c.iKf,  Smm-MT,  tho  .irup  lUi.y  rrun}!  v.lts. 
^Wiother  armiigitujciil  in  lu  pivpuriitioti  by  which  this  also  ia 
nvoidad.  The  dymimo.  which  in  general  is  designed  as  a  shunt 
machine,  ia  anppliod  with  au  oppaeing  series  winding  which  lowers 
the  E.M.I'',  if  the  aiimnt  bacomaa  excmsive.  In  this  way  tha 
excessive  charging  of  tba  aton(|a  battery  at  very  hi;;h  speeda  ia 
prevented ;  otlierwis«  the  ananiemoiit  is  as  above  described.  A( 
the  pnaant  tiuic  two  troina  at*  being  optratcd  between  BarHtt  aad 
Cologne  on  whi  li  the  dynamo  is  installed  in  the  bogga^^e  waggon, 
driven  frtun  thr-  c  ir  axles  by  belts.  Several  through  cars  are  now 
in  coitatructiou  iu  wiiieh  the  acmatiue  ot  the  dynaoto  ia  mounted 
directly  ob  tha  ear  udth 


HOn  OM  XHI  BLBCTROLTTIO  BKGOTIIT  OF  Til.* 

BIT  r.  UEL»TKAKr. 

An  experiment  waa  made  with  ao  electrolylc^  of  purr  hodiuui 
hydrate  in  water,  strength  IQ'Tw  («p.  gr.  I'OSt,  (aHipcratarc  about 
80  C.  anode  and  catliode  uf  tin  plalu,  area  191  aq.  CID.  (8.  aq.  in.t, 
placed  about  4  cm.  '  liin.)  opart.  After  swilvliing  on  the  current 
a  small  quantity  of  hvdrogcn  gas  was  liberatod  at  the  cathode,  and 
a  little  ovysjen  i«t  the  ninMlf-.  ■n-mlnnlly  diminishing.  The  volt- 
meter sto  'i  III  :\k  -i.mI  till,  iuiimcter  at  1  ampere.  The 
current  waa  nlluwvti  to  fur  about  hiilf  nn  hour  to  »e«  li  the 
J  usual  energetic  elcetrolvfi*  would  commence ;  but  no,  the  current 
continued  to  tsOixt  only  u  slight  ovulutiou  of  gas  without  alripping 
the  tin  fron  tba  anode.  On  MMWMi«i««g  tha  aaede  it  waa  loand  to 
be  very  Uttia  attacked,  bnt  amMartd  to  be  cavwad  with  an  Mtremebr 
thin  coat  of  a  light  brownish  tint,  which  waa  IM(  CMily  rubbed  oC 
The  current  was  again  luriied  on  without  any  dlflbrenl  result. 

The  colouratioii  woo  thought  lu  be  due  to  soiiio  low  oxide  of  tin, 
which  ia  a  poor  conductor  of  ek-ctricity.  Therefore  the  effect  of 
reducing  it  by  means  of  hyilrf>;^<>n  n-iMt  tried,  this  hf'mg  Inn."  by 
reversing  the  current  for  n  iiionKr::  '! :  en  after  revi-rMii^'  i.^'a;].  ilie 
<lircction  of  the  current  the  tin  pi«K'  aiicKle  wftB  eoinpiet^ly  i.tnpjM'<l 
of  its  coating  of  tin  in  n  very  few  iiiinuteH,  hydrogen  gas  lH>iiig 
cnertiotieally  libcrnled  iil  the  enlhiide,  which  also  became  coaled 
with  loose,  .ifiongy  tin.  While  lhi<i  reaction  waa  going  on  llia 
iimmeter  rn^e  u,  H  auipercs,  and  tho  vcltmaiar  fell  to  Mai  than 
1  volt,  and  wh«n  tlio  cathode  waa  agilatail  ao  aa  ta  knoab  Bfjainat 
the  sides  of  tlie  containing  veiael,  the  ammeter  roae  to9  anqperae, 
and  the  voltmeter  fell  to  nl>out  ^  volt. 

Various  pieces  of  tin-plate  were  tried  under  the  same  conditiont, 
and  it  wan  notio«-d  that  the  clean  bn«hf  pieces  actc*l  in  the  Muiie 
way  ft*  timt  jnrt  dcssi-ribed;  but  pieces  of  old,  oxidised  ami  lamiahed 
tin-plate  were  iitlucked  ut  once,  and  (|uickly  stripped.  It  was  found 
thnt  insw-ftd  of  rover»lng  the  current  14)  iimke  the  reaction  start,  it 
conU  be  brought  nboul  by  placing  in  contact  with  the  anode  in  Uie 
electiolyte  for  u  i<hort  timi  a  piece  of  clean  iron,  most  efTeelive  beil^ 
"  piece  of  tiil-pbtlv  which  had  just  been  stripped  in  the  bath. 

From  tha  reaolte  of  Hhw  experiments  tho  writer  conjeetuMa,  or 
KuggeKis,  that  lha  dean,  bright  tin-pluto  ttUilerinj;  fnmi  tamiahad  at 
oxidised  Uni  at  firtt  becouiBa  thinly  ooatad  witha  bladt  or  kami 
oxide  which  is  iniolabla  in  sodium  hydrate,  and  that  the  effect  «l 
rwensiug  ibu  cturrctit,  ^ir  miking  contact  with  iron,  causes  a  deposit 
of  hydrogen  on  the  a: '  I'  .  ■•vrM-h  reduces  tliis  oxide  to  metal,  thus 
rotigluiking  tlie  aurface,  aud  makiag  it  in  a  (avomaMa  state  lor 

*  Itepariaad  belgie  the  Famday  Bodaty,  Dcaonbar  It,  tWt. 
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fonnin;^  tin  -liIuI-Ii  uxnlt,  iinl  «1h'ii  o;k'''  tin-  rir!iiii!UM^  of  wolulile 
fiMilo  liiif.  L-oniiiitucfii.  tLij  Ll«!€tri»ljBi»  gu«s  nil  uiiuU*rraptedl,v. 

1  bnu^-  this  reaction  before  tho  SocicJy  in  the  hope  Utat  some 
nteinb«r  who  lun^'  liAve  investig&lfd  it  wtU  cndi-avour  to  give 
wtiifwtoijr  aqJuMtiiin  of  lu  Alter  >)1  tlw  tin  wm  Mrinwa  fioni 
th*  aooda,  (he  ■tumeter  aniu  ftll  lo  aliout  }  kiup«r«,  the  fbltaiialer 
(kitiR  to  'ij  volts :  and  VMn  Um  etirrviit  wak  continnnd  the  iron 
bMamc  roated  with  a  rcddUl-Colouml  dopo»it  (probably  compoMMl 
of  oxldo  of  ironK  wliich  was  uol  uiwily  rittr!i<  .3  off.  I  noticc-d  that 
the  deposited  tin,  when  Kqu«ox<-d  and  ]il  i<  i  il  m  water,  goneratt--^! 
hydrogen  f(M.  This  (i>idcnl1.v  point*  to  the  f»«t  (bat  •POn^  tin 
depoeitod  in  n  mmUuui  h\dratr\^l«('troI.Yt«  in  not  only  aa  aUoy  of  tin 
and  hydrugcn,  but  n!«o  <t<»ilfiir»!  Mniin  nodinm. 

Till' (ifritalioi)  of  Jlii  i  i'ili  .ill  if.  a  npeciixl  wny  ms  lo  be  an 
iinporlanl  point  (o  fur  i»  iln  r  on<itiiiiption  nf  ttltHjlrir  enorgy  m 
concomtid.  Tbo  rc-Hintant  i'  ilm  to  polariuiion  can  he  redaoed  ia  a 
minimtiiu,  not  uuly  by  n>ov  iiig  lUe  eleetrode  vigorously  and  ooiok 
fliteohitittii  of  tbe  electroly  te,  but  bv  giving  it  a  quiok  nnwwiMin  of 
•boeks  produced  by  strikini;  nharply.  By  thia  nicana  tha  deetrie 
•oergy  can  be  rpducftl  by  HO  to  40  per  cent. 

CciuparinK  the  a4'id  and  alkali  procetiBes  for  tin  reroven*.  it  w 
b»'yond  doubt  that  tho  latt«>r  prof<>««  i<i  siipprioT.  In  rlin  pro- 
ccsB,  iron  apparatus  may  )»  us<'!  an  )  uurli.iiii,  >l  iipptianres  for 
continuous  IrpatiiK'nt  nf  tin  riittingB  caii  bi  ronv<  ruMitlv  ndaptwl : 
uii /ff  .\ ff.  till'  Llf'Cti  iilvlc  1^  1-ontinually  b^  l^^;  n  K'  ln  i  iii<  ii.  In  Ihr 
acid  pruccsH  no  tiuitabie  tuvtalUc  apparatus  eiui  i>t<  uned  ;  thttreftiro 
maraanii^al  ap^Ujincen  are  hardly  admissible,  and  for  tli«  ehtctrical 
tNataMDt  uf  Uu  cuttinipi  to  bo  a  couiiiierctal  success  they  must  be 
liaiMllBd  vmyahaaply.  Zkbctti  aelf  ba  tew  hm  iwcbamoal  neaoa 
wtoli  a  aoutimoua  ptoaeaa.  For  Iha  uainibetarB  of  tin  paaka  Uw 
aaid  b  aaparior  to  Uia  alkali  pruoess,  aa  the  deposited  tin  from  the 
Awntor  la  vmty  light  and  amorphous,  wfaikt  that  front  the  hitter  is 
UMuh  datuar,  and  coaaiaiB  of  miunle  craaiala  whieb  ate  not  so 
•niiaida  fbr  lha  uaa  ta  «dikh  lUa  mateiiaf  la  pit. 


ionismj;  p-juor  it  tlu  spark-^ap  ia  fnnv  tluiii»:i>iil  of  liim<H  crvator 
than  tliat  of  tiio  radniiu,    Lenatd  rays  are,  however,  efiiMttve. 
Prof.  K.  T.  tmoVTm  aaprwiid  Ua  iBture«t  ia  ih«  r 

to 


the  IM  ftal  the  aaflea  of  Qia  ladlam  d<>p«nclMl  upon  Oka  dbMtiea  ia 

iab  (ha  oorrent        pruuinj.   n«  oould  sec  no  obviona  eiplsMlIm 


altUa. 


TB8TB  Oh  ASBESTOS  STBAM  PIPE  COVEBINO. 


EHYUUL  loourr. 

At  a  neating  of  the  fhyaieol  Soeiely  held  at  the  Central  Technieal 
CoHef^  on  January  37th,  Dr.  B,  T.  Olazt  brook,  F.R.S..  president. 

in  tlu' clu'  f,  1  I '-iptT  on  the 

' '  Action  01  a  M&gnatio  Field  on  the  Dlseharce  throvKh  a  Gaa, ' 

wasroadby  I'l.  K.  S.  \Vii.i,ow>..  fthasbcir  -.li  .wn  prcvio<isly  tlint  a 
iraii«vor»c  ua^ctic  ti«hl,  if  applied  at  the  cathode,  may  in  some 


^Vo  have  received  from  lUdl's  Aslieslos  Co.  the  following  report 
OH  aoma  taats  on  their  "  Wadnii "  steatu-pij^  covanng  flMiied 
Ottt  at  the  National  I'liysiieal  l,ahora(ory  :  - 

.lj)j»nrfl^(«.-  The  arranscmrnt  of  the  experiiiienlni  »'t  :un  jnp-  is 
«hoM'n  in  tlic  (Itjiirci.  Thv  ttxat  pilt!  in  a  4ii).  uteel  pipe.  •i'47in. 
MtWBel  diainetor  ujid  M'JMb  in  length,  ha\  in^  n  totjt)  mdiating 
■orftce  of  W'X>  mi.  ft.  Hda  k  snpoorted  by  tlie  vude  in  a  nearly 
bori/ontal  poeitiou  tvitb  a  slope  ot  Wi.  in  ilie  lengtb  to  etiMUO  the. 
enndenaed  steam  draining  down  to  the  coUpcting  tube.  TIm  ateam 
is  admitted  througti  a  (gravity  separator  into  the  top  of  the  lest  pipe 
at  the  npper  end  and  tho  ti'mporatnre  of  the  Hteain  W  talteii  as  it 
leave*  th?  s<  ]i;triror,  Tln^  ^r  ni'fiv tt  itnj  mn»  down  lo  a  collect- 
iuR  ■■.:  i  in  \(li!..  li  I  III.'  Iivi  l  u(  ih.  r  U  ^Jiown  by  a  gauge  (;lft»if. 
This  li  vi  l  is  k4ii,[  n  :  .liiriM^;  tile  experiuieiitsi  liy  ft«lju«liiii;  the 

(li  in  i  ji  k.  The  condeiis'  il  -^i  iuu  ij  blown  out  throu^'h  a  ei>uling 
ctJ.l  tu  piiivent  rc-evaporatii)i)  on  rcluetion  to  the  aimcupherie 
preasiire.  To  eom-cl  for  the  losu  of  heat  from  tlio  ftanges  and 
collecting  tube,  a  pair  of  similar  llanges  screwed  on  a  iiiiipU-  elose  to 
eaoh Other  Li  nactl.  When  tfaaaaara  phkoed  in  between  tlw  twaoda 
of  tba  apparatus  insu-ad  of  the  teat  pipe,  the  condcmatioB  doe  to 
these  porta  alone  can  be  det^'rininod.  The  obsorvationa  made  were 
ll)  weight  of  steam  condensed,  (2)  tempomtare  of  aUMUn,  IH)  tern- 
pcrsttim  of  ftir  <sl  two  difTerent  plaeen),  (41  temperature  of  outside 
of  1 11'.  1 1  .  1  ti  in  tin  steam  t«mperuluro  is  found  the  pressure  of  the 
steam  and  the  latent  heat.  The  weight  of  water  oolleclod  multiplied 
by  the  latent  heat  (jivt-s  the  total  loss  ui  li.Th.f.  from  the  pipe. 
From  this  is  subtracteil  tho  total  heal  loss  fruiu  the  llans^'S  and  ends, 
the  net  loss  from  the  pipe  iMiiug  thus  obtained.  Tins  net  loss  divided 
by  the  latent  heal  give*  the  eundcusatiou  iu  the  test  pipe  aloue  in 


Purtieulan  of  the  CoM>r.— Tbla  oovar  WW  la  flat  awtiana  aboat 

3fl.  by  "itt,,  which  were  wrapped  rocnd  tba  Bipe  and  Liced  with 
copper  wire.  Mean  thickness  of  covw^l'WUn.  Total  weight 
'>-2.5lb.  ^  ■2'Olb.  p«c  foot  ma-l'Tlbu  pat  afuate  foot  of  estamal 
surface  of  iin.  pIptL  A  tott  «aa  also  luada  wilb  the  haia  |iipe  fur 
cotupariaon. 


\  ri'Al:  '  •!  H   run  'rKstLKO 

P,  Tt«t  i'i|ic;  C.^'sfiot:  Q,  WatuOavga:  T.  TlKrmomUT :  S.  t^epaialer  i 
.  ,^  H.«MI«^npe(  0»DniaiL. 

ieiWtk  al  Plaa  iSX  U  Hit.  1  BtaB.«(  Hta 

cases  reduce  the  I'.O.  at  tbe  tenuinala  of  the  lube.  It  ia  ahown  in 

the  Taper  that  tho  pressure  at  which  thia  deoreaae  cotniuences 
corresponds  to  the  pressinre  at  which  tbe  voKage  reqnired  10  main- 
tain this  discharge,  under  normal  conditions,  is  a  minimum.  This 
is  also  found  to  be  the  pressure  at  which  (he  positive  column  is  first 
completely  striated.  IteaiKins  u  iiy  »uch  nctiuii  takes  place  are  given. 
A  Paper  on  the 


^JWM   I'll-E  (  DVKItlXi.^. 

Ai  Atr  C'vck  1  F.  I'laacM  to  r«fJai»  fipv  nhta  laeaaiitis);  <Hiailiioa.vli«s  in  rn<b  ; 
'«  4  tna. ;  flaffaw  af  Hpi  1  Mt*  •«.  It. 


by  Dr.  B.  8.  Wiuowb  and  Mr.  J.  fear,  waa  imad  by  Dr.  HinOows. 
In  certain  cases  the  anthon  buve  found  that  thr'»p:\rk  fmti:  n 
Wimshurst  mncliino  is  exthtgniabed  by  the  action  oi  ili-  nidniiiuns 
from  radium  and  that  the  current  paiuing  is  decreased.  The  action 
is  altogellivr  ditfereiit  according  to  the  direction  of  the  discharge. 
lUiny  a  «pi»rli  !.'»[i  hmtrer  tl;r>ii  '.'  in.  and  making  llie  larger  knob  of 
•lif  Mi  ll  l..n.  II -I  ,|  (>;.isiii\ .  ,  •.[..'  i  :ul.,.tiiin-.  Iiail  practiotilly  MO  ilillueiicv. 
Willi  tlie  xiiiaiicr  Uuub  p<wiijv«  llu  nniiiitu,  in  nin»t  eftj«t«.  extin- 
guished the  spark.  The  plienonicnon  is  in  mi  in  i  i  due  tothe  action 
of  the  ^J  rays,  liuiii^en  rays  du  not  prodiice  tins  effect,  even  if  their 


TM€  4ff  (Mwrrattuftf. 
Ailiaitoa.eOTaitd  pipai 
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Tntiii  irissotbeatparbeBr.  .r,:22.-i  it.Th.r 
In-  iiuo  to  flaqgoa  and 

ends   i.iVy  B-Th  U, 

Net  loss  due  to  pipe       .  .3,M0  HM  V. 
Condensation  per  hoar  from 

taftpipe  w. 
Ditto  par  aqoaiB  foot 
Liosg  per  square  foot  per 

hour  per  dcgiee  diffcieiiC" 

of  it^mperaturi?  . .       . . 


fiare  pipe. 


0-9Ulb. 


uJlU.Tii.U. 


2131b.  Kiiiiar. 
..  MTB.Tli.l.. 

..•J.-|,.Vi()  B.TI.  l'. 

.,  a,i7UB.Th.ir. 
..    ij-m.  ■  . 

I'Mlb.' 


4  2V  B.Tb.U. 


per  lb. 
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From  ibcw  fignrro  tiie  followioit  tabl«  haw  bc«n  eatonbted, 
tuMiuuiiiK  an  nr  Unupemtim  of  TO^P. 

I'll  .lire  I  '  H  in  1  .1  1  r  iif  i  );  iiir  pi>r  Steam  coiidrnMd  per  hour  per  si|. 
ti^'  g]iUk-v|        I'l'  P'V*-         "  °'  ixirface  of  4iD.  pip»,  in  11m. 

■n  lbs.    —   w 

p€rs<|.iu.  AilMdIoa  covered.     Bkre.      Aubcstioii-covcred.  But. 


ino  11.^  1  112^X1  1-59 

200  17i»»>  1,3>7  0 '.'^'.i  181 

aiO  173-7  1,»73  (iJ'h;  104 

!tao  I      1746  i,asi»  oim  ,  loe 


i:>avuig  duo  to  fiovMT— 87  per  oetu.  of  lotd  aendmMtioo. 


nU  IT  Tin  LOMDOH  WALIi  TiLsraoiB 

KXCHANQE. 

Twice  witbin  tluaa  yean  the  London  Wall  telepluiiie 
•xehange  has  been  pat  eotnpletely  oat  of  Nrvnw  by  Gre. 

The  first  uccajiioii  w«0  o*  July  9,  11)02,  ami  the  Rpcond  On 
Friday  evening  lji»t.  Although  the  property  is  fully  insnred, 
there  are  some  things  which  no  amount  of  insui'ance  can 
cover,  and  the  National  Telephone  CV  doubtless  has  ihe 
8}  iiiii.ithy  of  t<  lr]ihoiir  uniriidjcn  lu  thi-,  t  ountry.  To  tliio 
!)yiU(j;rhv  iii:i-t  It  .uliivii  c iiiLri-.il-ului  iims  mi  ihy  s|»et'd  with 
which  unniKil  I  on  lilJonsof  woiKin^  '.•  i  ie  rcatoiiMl.  Oa  thclir.->t 
occiuiioa  ii  luok  .ilKjut  Ifi  >I;<V8  Id  roricw  Ihu  sorvicc  to  ull  suU- 
scrilwrs;  on  thisiiotuii'l  i/i  i  .i-ion  il  Ut^k  i-atlior  less  tli.ui  i  In  same 
number  of  houi°8.  Ttiis  was  powiblc  only  l>ecanse  the  circum- 
stnncea  were  exceptionally  propitious.  When  the  1902  fire 
took  place,  a  new  exchange  was  being  built  at  lIollKtm,  and 
therefore  it  wa«  con)]>aratively  easy  to  tranfcr  .ill  the  iipparutUH 
to  Londou  Wall.  By  u  stroke  of  great  good  fortune,  the  new 
flxdnage  built  to  replace  the  oM  London  Wall  exchanjfo  was 
nearly  completed  l«at  Friday, aii«I  it  waa  intended  to  transfer  the 
operators  from  the  teatponvy  exchange  alongside  it  to  the  new 
bnildinc  in  about  •  mendili  time.  It  waa  wuh  thie  intent  that 
the  ««»  wtt  beii^  carried  en  wkM  the  fira  ceeanad  ud  the 
comiMiiy  then  had  to  do  in  a  nii^  what  it  had  eatic^ed 
doin"  in  a  montb.  The  cinmmelaiioee  that)  attended  the  out- 
break are  as  follows : — At  alK)ut  d  Ji  p.m.  on  Friday  one  of  the 
supervisors  ia  the  old  exchange  noticeil  t)ame«  issuing  fi-om 
the  test  room,  luni  with  rrmituemiiiblr  jin.miptitude  told  the 
operators  tolwivc  tliu  buililiiig  ijuickly  but  i|uii:t!y.  She  then 
souudfil  tl.ij  fiio  alarm,  aud  cmt}-  HiH:iiitoi  w.is  ma  uf  the 
building  and  in  safety  at  SuliKlnuy  lldusc  uii  the  otiic!- side 
of  the  road — in  the  space  of  a  fo\s  mitiu'c-.  I!y  this  titnc  ihv 
test  room  rcMsmblcd  a  roaring  luniucv,  but  the  lire  brigade 
Was  ({uii'kly  oa  the  scene,  and  soon  got  the  fire  well  in  hand. 
From  the  present  appearance  of  the  test  room  it  neems 
almost  miraculous  that  the  outbreak  was  prcveiit^il  irmu 
s|>roading  further,  aa  there  ie  only  a  lath  and  piaster  ceiling, 
and  some  of  the  cablee  in  the  aext  room  wen  severely  scorched. 
The  new  and  old  test  rootDB  WtM  eonneetod  by  temporary 
cables  .ind  when  the  firo  broke  oat  tbeee  were  cut  olTand  the 
insulating  pegs  in  the  new  test  jaeke  ramoved.  Unforin 
mtely,  liowever,  the  water  rati  down  the  temporary  cablei  and 
thonu^Uy  wetted  a  Jui^  anmintof  appiratus  in  the  new  test 
room.  Thie  had  to  he  dried  by  mean  of  dry  air  ptim|M  and 
braziers  l>cfori'  testing  widil  bo  commenced.  Kventually, 
however,  every  line  was  teittc«l,  both  inside  the  cxchuiij;o  and 
otit»ide,  and  although  the  task  of  making  the  new  connections 
wa.s  oidy  commencetl  at  ~:'.\0  p.m.  on  Friday,  all  the  sub- 
Kcribers  and  junction  lines,  wiih  .i  \i  iy  I'-w  exceptions,  were 
conrn^vted  nu  tf>  the  new  switrliliuirii  i)i  uijikiiit'  order  by  t*;30 
tiie  ti'jxt  iiRiiiiiiig.  Tilt-  ni:iL'rMtuilt> 'if  tlu'U  i  ij  k  niJiV  Ke  j^.iuged 
from  !hc  f:irt  ttiiit  Iheie  at«  i.bl'a  subocnbeis,  i,06u  junctions 
and  l,Ofi)  thiough  connections  of  the  London  Wall  exchange. 
In  addition,  there  were  also  49  othi'r  metropolitan  exchanges 
at  which  tests  and  alterations  h:id  f  i  m:;de  owing  tc 
the  change  from  the  magneto  to  the  cummoii  battery  jy»ieni. 
The  lemarkably  rapid  chitngc  over  could  not  have  hoenefTected 
in  the  time  if  it  lia<l  not  bi-eti  for  the  utitiring  cnei^gy  of  every 
one  of  tin:  cotU|>uny  'a  employee)*.  From  the  highest  official  to 
the  humble«t  workman  all  worked  with  hardly  a  fmte,  and  it 


il  priocipelly  doe  to  their  devotion  thetco  little  iuconveniciKe 
was  eaniod  to  the  gpnenil  puhUe.  One  pleoiiing  featnw  wai 
the  vdontary  oiler  of  eevem  linecmeu  and  otAwe  ot  their 
oMisbince. 


C0Rfi£SPOND£NC£. 

WIRELESS  TEIKCRAFHY 

TO  TIIK  Kt>lTOR  OF  TIIF  KI.Ki  TiUUIAN. 

The  publications  in  your  ii>sue  of  •January  '.iOth,  iv  Covcm- 
ment  eontrol  of  wirelotia  telegraphy,  are  entirely  incorrect. 
The  report  published  was  made  laat  year,  before  the  ability  to 
prevent  interference  had  been  detnoitttrated.  Srace  inter- 
ference prevention  bae  been  demcMtratedf  the  CbveniBRent 
monopoly  haa  been  aboDdoaed  and  the  matter  placed  In  the 
lianda  of  the  Bmnmi  of  CouBMrce.  The  praeent  dtoatfam  ia 
tlmt  the  Goverament  monopoly  it  ahandomd,  and  eomnarclal 
coni|>anies  are  permitteil  to  operate,  the  Government  l*iug 
only  permitlod  to  receive  where  there  are  uoeommurcialstatiuns, 

Waahiwigtnm,  Fek  1,  1905.  FKBSltlll>E!(. 

AKMATl'RE  COILS  AND  OTOXK 

TO  niB  KPITOn  OF  THK  Kl.KCriKK  lA.N. 

SiH  :  In  your  issue  of  .latiuary  JTth  appears  a  \xry  interest, 
ing  eommunicAtion  by  Mr.  S.  Ilighfieid  on  the  above  subject. 
The  e.\|Hirioncea  ^en  mul  conclusiunM  <lrawti  tberefrom  agree 
entiicly  with  my  own.  In  1>^'.*n,  when  1  w.v;  connected  with 
the  (ienend  I'.lettrie  t'o.  of  Amerii-.-i,  (lie  problem  of  finding  a 
suitable  iiisulatiuii  for  hijjh  voltuj^e  altvrtiattng-eumnt  gene* 
rators  w.%s  tutder  consideration,  tmd  the  very  pointi  hron^t 
forth  by  Mr.  Hldif  dhl  wore  then  observed. 

To  avoid  the  dotinnantal  eflhcts  of  nitrie  and  prodncod  by 
the  bnish  diachaii^  mica  tube  insulation  waa  discarded,  and 
it  was  resolved  to  use  a  vittding  in  which  all  moisture  could 
lie  driven  out  by  a  vacuum  process  and  the  interstieca  of  the 
coil  completely  lillcil  with  .on  asphalt  compound  which  would 
'k-  sulhl  .it  tlir  nuiiiiiii;  irm]»eraiure8  of  the  machine.  This 
tiliitig,  ia  aii'litiuu  to  pieventirg  the  accumulation  of  moisture 
inside  the  coil  through  the  movement  of  the  air  caused  by  tl-.e 
variation  in  tern porati ire,  alwt  dwes  to  conduct  the  heat  out 
of  the  coil  at  u  mu'  li  f;<-.tci'  rute  tlrm  if  aii  " ;i»  present,  and 
therefore  leads  to  a  lower  terajterature  of  the  winding.  The 
coils  thus  filled  ara  covered  with  a  number  of  Liyer*  of  ta{>e, 
each  treated  in  such  a  manner  that  a  glass  of  oxidised  oil 
is  formed  which  is  pnietically  infusible  and  wbidi  sets  aa  a 
I>ermanent  seal  to  the  fibres  of  the  tape. 

The  finished  cells  are  entirely  moisture  j»roof,  remaining  at 
the  some  time  euHicieiitly  llexible  to  lend  themselves  readily 
to  bending  and  damping,  so  that  vibntiona  or  sorero  strains, 
mch  us  may  be  caased  by  wrong  paralleling  <tt  abort  circuits 
of  the  system,  have  hanlly  any  emct. 

The  litat  winding  built  in  aceoidance  with  tbeae  ideas  wee 
for  some  750kw.  three  ]>hase  generators  of  13,000  volts  They 
w^ere  installed  in  IN'JK  at  MoehunicHville,  I'.S.A.,  direct  con- 
neeind  to  Water  turbines,  and  have,  siipplieil  the  .Schenectady 
works  of  the  tieneral  Kli  i  "i  ii  <  V,  u  iih  jiower  ever  sinco,  with- 
out. 1  believe,  a  single  'oleakli^J^^ll  '  f  tho  wimling.  A  great 
Dum'K-r  of  other  htjih  volt,i;;e  ni  i'  l  it  i.-hi-j;  this  stA  le  of 
uiii.iini;  have  >iiHe  been  built,  botii  iiy  liie  lieneral  Elecliic 
(  ii.  uf  America  and  the  IJiiiiNli  Thonison  Iloiuton  Co..  up  to 
voltages  of  1'>,O00,  and  the  o|>eration  hoa  in  all  casw  been 
e<)ualTy  sticces^sfiil,  proving  that  the  tnxibles  refemd  to  by 
Mr.  Ilighfieid  have  here  been  eliminated. 

While  Mr.  Hightield  recommends  that  only  the  slot  jwrtion 
should  be  filled  with  an  insulating  material,  the  winding 
doscrilml  above  uses  this  expedient  all  through  the  coil.  Our 
wet  climate  calls  for  extraordinary  precantioiu,  and  not  only 
in  extra  h^h  voltage  maehiDeS)  Dot  also  in  lower  voltage 
apparatus,  one  haa  to  guard  against  the  rottinig  of  the  insda* 
tion,  as  caused  by  the  deposits  of  cop]>er.  ExlnetioQ  of  all 
moisture  by  a  vuciiiuu  process  and  its  iiermanent  replasaiacnt 
by  some  moisture  and  acid-proof  insulating  material  should 
never  be  omitted,  if  la^iting  reliability  of  the  winding  is  to  be 
e.vpectcd. — Yoiuis,  Ac  ,  IL  S.  Me^  kk. 

Kugby,  Jan.  SO. 
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PARLIAMENTARY  INTELLIGENCE. 


The  Umumri'milli.  <  ilij  Strtlil.nti  l.,.u<U,n  Iloitiaij/  IHU  ettmtbetoie 
the  Bnmiiun  ot  Print*  Hill*  this  vetk  tor  proof  el  MttpNaac*  ^Aih 
sloDdiog  onlars.  Th»r<!  w«n-  leveml  p(>titioiien  againM  (ha  bill  ftl  thia 
■tai:*!.  for  whom  Mr.  BiuuD.PkrliuucatAryugeiil.appeueJ.  Hr  Kennedy, 
PftrlUmcn'arj'  aceiit.  rrprvKnU'd  thv  pronolc'r'.  Uae  of  the  oi<p<wilian« 
bv  the  ChelBeu  Boro'uh  ('<:i.ricil,  o>i  th*  point  that  tbe  plao« 
cl«po><tcil  in  PtiliAmetit  w>ji>  Ji?<  r.-nt  lo  ihoM ile|>n!iit<'il  al  the  olBcd  of 
tli«  Council.  TiMs  pnouotflra  atlniittod  tliat  ctrlnin  iilttrntiulM  bud  l>eoo 
aadt,lni««i9«ilb|]Mda<«al^iMidatincUitn)aat.  TtoBmniners 
ibciiMtfiMlftiMa-caiutplhoMmiwt  tw  raporttd,  mt  iMIaU  to  tmvtih 
%aj  opinion  »»  to  whttlier  there  had  been  aoj  iiiigi1»rii««nnar.  A  ^ntv^ 
number  of  |Klition«  li;  private  fund  ajuI  propert.T  owneri^  were  ^-  ni 
into,  tbe  allc^^Atiniis  btii^  uianqpiMMntalion  ol  such  ntvpaitr.  -Somt.' 
vet-j  ai^mioFHi  arid  olhtts upMA.  Tfet oonUtiatiiHi ot IM  bill likt  n<>i 

yet  fciesn  complttcd. 

The  lltclm.'Mdif  iie  I  rliin  l>i»lni  l  ('i<»<i/-<( 'NVMias  aluobMBaVDlidenid 
Lt  the  F.xamioen.  One  of  tbemaio  oppooeot*  al  this  i(ll(««M  the  York- 
(hire  KVi  Ir:.  \\ Mit  Co..  fm  vhum  it  vas  argued  that  an  agreement  with 
the  Unii  U  KUclrit'  I  II.  tioii  i  n  f  ir  a  SDppl.T  of  eteetricAl  enerpjf  by  the 
Council  cbould  liitrt  b«eu  tclieduled  to  the  bill.  Xtae  Bunion «  ui>b«M 
tiM  «IJeatiin  lad  dmiM  to  ftyon  « 


LECAL  INTELUGENCE. 

S«VMk-WMt  ftnrfM  BtMtete  Innplf  (Ud.) 

Id  Um  Chutmcf  DMiImi  on  Friday  Mr.  Jnctfo*  Varwcll  oicain  had 
before  hln  •  d*b«n(are-luil<leir*i  appUcntion  to  appomt  a  m^civcr  and 
innnaijer  of  the  aliove  company.  It  was  staled  tt>at  an  offer  hal  Ix'cn 
ma<le  hy  Ilampateaii  l!i<rn  i^  ti  L'ouneil  to  buy  the  undertaking,  I  u-im' 
of  liook  debts,  for  IJl'i.OUU.  A  reaolutioii  adopting  the  ofTer  had  b€«Q 
pa£#ed  at  a  meetliin  ot  thosw  intrre«t«d.  Ttie  undertaking  uaa  itt  present 
in  the  piittseaaion  of  prior  lii-n  debrnture  tioldrrn,  and  all  the  debenture- 
holders  other  than  tin  si  jilnant  opposed  the  pr«*cnt  moiion,  nhlch  it 
mi  caid  waa  intended  to  picvvDt  the  sale  going  throuKli 

Hia  LoirdfUp  nfened  tJw  uwttar  to  OtaaialMn  without  jniiJiidiM  and 
villhincirtrtoanirif 


I«at  T.  Bitii*  BlMteb  QfelAnM  Pom  Ci.  (IM.) 

la  Oo  ChUMiy  SMiloB,  Uukm,  M  ToMaiv.  Mr.  JottiMPMweli 
■nolMi  far  inlMMal  to  dtCratt  ol  Mmm  hi  »  M 
hoMor^  nttioB,  ud  fiii  laNMhi  nolt  Iho  tunl  aida. 

JaaiM  Arc  l^mp  &  E  ectrio  Lamp  0».  (Ui.) 
T.  Are  Lamp*  (Ltd.) 

In  tl.r  rli»ncery  DiviaiOO  Oa  HmdiiJf  thtaCMOVUlMBtlallM 
Mr.  Justice  Kekevich. 

Mr.  BomOeld.  K.C..  te  arfbndonlB,  tAti.  hli  Lonbhipto  dx  o  di^  <^ 
tiht  beorliiit  ol  the  Imther  erMauM  vhiah  dafanilnto  mi^ootd  10  bring 
forward  uith  re^r^  to  the  eip»rin«ila  whirll  WHO  b«l0|t  Ul» jO  M  (0  tho 
lilc  of  1nmp»  niiii)<  iCi  i  linK  to  VMlOMflMddMlfMMt. 

Hi-,-  I,nr.lflu|i  ln«d  F, in. 

OkUondiw  ■  QM»  U  OoutniotioB  Ooi  (Ltd.)  t.  KiUaimr 
BlMlrio  XdHhtlMr  Ook 

At  Dublin,  on  Friday,  in  the  Chnoeiy  I>ivii>ion,  brtor*  the  MaMer  of 
the  UuUk,  appliculiiii  van  made  on  behnK  u(  di  frndanla  to  appoint  a. 
tcrt  i\<i  ii:  |iliiL'*  III  Uie  receiver  at  pitnent  iivling  V-t  tbe  Court.  Tbe 
pn  -<  tii  ri  I '  ivi  1  li-.d  iiiiKd  u  iiotioc  that  h*  would  !itart  doing  the  cork 
of  the  defendant  coinjwny,  mid  rcuua»l  axid  if  that  intention  were  rartied 
not  MMMfauitt  woold  lee*  the  Ix-neSt  ol  the  pHnrialewd  order  and  ex|i»M 
themMlrea  loa  lino  of  £3  per  day.  Tliii  vonld  bo  latal  to  the  Md«  of  tbe 
voikA  aa  a  goin«!  eonc«rn.  The  matter  was  adjourned  (or  omekiand 
hia  Lordship  iininiatel  lhat  on  tb;it  day  week  he  would  ftMitM  MnleJ 
tMkders  lor  uflera  for  lb*  paichaM  ol  deiendaaiit'  work*. 


MIdUad  Electric  Corporation  v.  Paraoiu  ft  Boai. 

\l  Wulvt rhampton  County  Couit  recently,  Jud|^>  Kuwlml  Rirbert' 
delivered  hia  rett-rvcd  jud^ent  in  thiii  action,  whieli  wa:>  tried  befcie 
lou  Oa.  17  last.    Pliintiffi  aou;;bt  to  rtoo**r  I'tC.  IDt.  ad.  (or  clcc- 


I  energy  ronanmed  by  defendant*  at  tlieir  worka  bottMrnfieipl.  tn  and 
Sccl  U,  IWi.  At  llie  bearing  of  ibc  action  tt  was  stated  thetdetenJanta 
veT<)  under  a  contact  to  lake  eleelric  power  from  the  company  at  4)il. 
per  uuit  Oa  I>eo.  31  a  man  in  ulajntilT  company'*  employ  wrut  la 
liefendanta'  aoikt  to  take  tti*  rtadiog  of  the  meter.  Acoordms  to  hia 
mdtali  IhO  nttler  on  IhM  dateniillMnd  a  cooeomption  o(  770  unite. 
Be  «M  n  BM  of  IMI*  esptrianoe  in  Hn4ios  meter*,  and  it  WM  erident 
he  had  made  a  mistake,  beoanaa  on  a  further  nailing  uf  the  Meter  on 
4an.  3  it  waa  (ooikI  lo  regihier  1.770  onita, 
the  worka  had  Dot  been  in  opomtioa.  There 
owing  to  a  delect  in  tbe  inHlllntlaat  bttl 
respooeiblti  tot  that. 


For  ilrfendant.-^  It  v  -ifffniff-n-lM!  ilukttlie.v  had  tiol  ri'<'eis-<'il  thenrooaint 
of  i  leotric  enrreni  iilli  -i  l  in  hr.'  t  i^en metcfcH,  aii.l  lliey dmiedthat  tbey 
h<n!  Bver  ii'ciwtl  any  cummnninitioD  from  pliiintifT"  that  'Ini  uas  a 
Icfi  CI  ;r.  tin  inM  illation. 

Tlie  ca  .  v^'^  f  oiirned  for  inilependeiit  exjitnt  ecideno'  m  iigi^rd  In 
il  euitii  i  .  n  il)  V,  J  ]'..  Clarke,  A.M.!. K.R..  I'leotrleill  eimlneer  to  Stnor- 
btid^i.  Couuci!  ^^a  c.  led  in  to  arhitrate.  After  iinillt%alion  he  euni- 
niunieetttlbiaiit."  -ej.iu  to  ■\w]^r  Kni  ui..<.  ^«)ln  Kinr  pr-iiwuuedibealecttio 
uieMrtebocoiK  t  ^-mi  rw.iiM^v,  ut.ii  imm  j^i/iu.  tsi  loriliiuiifli, 

ToUphoM  Potaa  oa  Bloctiic  Trunway  Booteo. 

In  tli«  Cmti  of  SvasioD,  K<linl>urKh,  oo  'l  ueadity,  l«rd  Low  cl««i  t  Ifn 
rcr.^rd  in  in  action  l>roUk'<it  by  the  National  Telephone  Co  ugii  i  >t  the 
\beiiiecD  Nabarlian  Trmmviiya  (.'>>.  lor  llic  leoovery  ol  K'ti.  l.'ia  lil  . 
■  spensc  inenrred  bj  pUintills  la  the  NnMWnl  ot  tetepbone  polei  neoeaei- 
tiited  by  the  ronstmetion  ol  an  OTerlmd  eteetrls  tramway  by  defeoden. 
l  ijilt  i  n  prnTi«>onttl  order  obtained  in  .Inly.  IWr.',  ilcfi-ndf  i  •'  t  rinstrnetf>.l 
Cfitsia  traruuit  I in  COiuieclion  with  «liich  the  puri^Mri^'  Imtri.  t  m  nm^tir 
io  Aberdeen  found  it  neiOt!a9ui,>  u>  do  n  canaiii.  r^l  K  iimmiut  of  recod- 
atractiiig  work  in  teiuoviuK  teh-pbcne  wirns  ami  ]•<•'.■  ^  imm  tlje  routed 
altvetnd.  11alntiff»  atate  tliat  tbcr  hold  wayleiirn.  ioi  iIhi  tekpbone  virtue, 
and  the  rn^cioeer  lo  cfaurm  ol  toe  tramway  work  itated  that  dilmdiW 
would  pay  for  flic  remoTal  of  the  poles  in  qnestioo,  bat  defendera  pleod 
that  the  engin.^r  r.  fcrred  t>  vua  in  tbe  employment  ol  the  contractors, 
and  was  never  m  lh»  •  iiiploynient  of  or  had  any  authority  to  represent 
or  bind  defenders.  They  plead  that  parsurri  had  no  atatntory  right  to 
areet  the  pole*  nithoot  antliority,  and  lurtbar,  that  idaintiflx  are  barred 
irom  toileting  In  the  action  tlinxigh  their  olalm  not  liariog  been  tioMously 

ThreifC  «a-  ki  nt  in  ihc  jiUKT.lnni  ti  ll. 


,  altliuogli  during  the  interval 
ire  niibt  hnte  beau  a  iMtknge, 
10  pliitotiflooBipMV  irm  not 


(Cvtiie.  of  tlie  ttiMleiiaaatksMd  works  caa  b*  had  flum  f%t  K^flnei^^n  olBce,  post 
(r«a,on  raeetplot  pubUabad  prie*.  Add  i  par  e«Mt»  t«t  abeaaii  or  (or  (oc«<gabook<.i 

"  Natiiiml  Kii^ciiu'irin);  and  Trade  l.ecturee."  Mtlitedby  Hen  II. 
Miir~iui.  Vol.  I.  :  ••  Itriti.Hb  l'rosn>»H  in  MiniicipiU  KiiKininrinv: ; 
liiii  i  l.«ilures  hv  \V.  11.  .Maxwell,  il.audim:  .\rchiliAUl  ('oiuttnlile 
.V  Co.  I  Ob. 

'•  I'rapliral  I'ieHriff  Lif^hl  FittiuR."  Hy  K.  t".  .\llaop.  Uth  edition, 
(I.ODd(  II  :  \\'li:ltivk.  1  .V  C.i.i  .'is. 

"  Motlecii  Tii<  ir\.  iif  rhf  iioiuena;  Riulio  acUvitya  ioiMf 

Electrons."  Ity  I'mf.  A.  llv-hi  Tr.u  alated  by  I'mf.  A.  Vrowbridc<k 
(London  and  Now  Vol li .  .MacuuUtus  (VunpsinvK  •'is. 

"(.las  and  I'otroleum  Knginea."  '-iud  i-slui m.  Tranalated  and 
iMlapteil  from  the  I'renoh  of  If<-nrv  di  iinitlii;n  v  nuii  cdiloJ  by  A.  (i. 
I'.llnu,    I  London:  WhitiitlM  r  .V  I  n.  i  i-.. 

■■  l'rm'«;-tdin(^  of  iht-  .Vini  in  nii  ItHiittiK'  n!  I'^pclneal  Kngineers." 
No.  1,  Vol.  .\.MV-  .Ijiniuu-y,  iw:..  iNiw  \  otk  :  The  liistitiit,M  .'iOc. 

"  l*roceedinj,'a  of  tlm  liuviil  Stii  n  ;\,'  \  il.  IA\!\  ,  Nn  OtW. 
(Ijondon:  Uarrieen  &  ^mi.i'.i 

''British  htatidord  'i'abica  of  l*ip«  KUngeK.  lie^rt  by  the 
Engineering  Stnodudo  OwnniHteo.  (LoodtM  t  doabyt  Loonraod 
«  Son.)  Ud. 

"  MatrieaUtion  Directorv.  Ku.  »0,  JnDitar\'.  1003,  widi  AiUeki 
on  Text  Booka."   (Cambritlgu :  Burlington  Hooae.) 

» Sclaneo  Abetrnct*. "  January,  loa'>.  Sectitm  A  :  riiyaicM. 
Section  B :  EUotrtcal  Engiuccrin^,  (London  :  £.  ft  F.  N.  Spoaj 
la.M.OMh. 


Iron  and  Steel  In.stitttte.  T!t3  aniiuul  j;.  lu'inl  uu'Ltinu  r.f 
the  hoii  and  bloel  liibUtnL.:  ^^  ill  Imj  held,  by  kind  (jeMiii-^^inti, 
at  the  In^titiitiou  uf  Civil  F.iiL'iin'ci  ■-.  :>'.\  'rhiir»<Uy  iirwl  h  t  i  lm, 
Miiy  lUh  and  I'Jth,  nnd  lUe  aimu:il  .lLtt!H  r— under  the  iironi- 
ilemy  of  .Mr.  U.  A.  Haillicld-  itt  th,  <  ii  nni  Mall  of  the  lloiel 
(  pril,  on  Ki  idtiy,  .May  12th.  The  C'ltnjicil  will  shortly  procccil 
to  :i\v;uil  ('arnej;ic  llc^carch  Rhohtralilj'i",  aiii)  candiilati's  must 
up|>ly  licfore  Fi;l>riiary  'iSth  ;  the  a«-anl«  will  ho  aiiiioiiiicL'<l  tit 
the  general  meeting.  In  order  lu  Ire  included  in  the  v<itin;4 
list  at  the  general  meetiii.L',  j)i>!icatioii»  from  candidates  (or 
raembershi])  of  the  InslUuU:  inu-t  be  submitted  to  thoCouttoU 
before  the  irtid  of  March.  The  autumn  lueeting  will  be  held  in 
Sheffield  on  .Seutombcr  -.'5th  to  29th,  1905.  An  influential 
cominittoo  h«s  hem  Ibnoed  in  ShalBaid  for  the  reoeptioo  of 
tho  IniUtal»i  with  the  Lotd  Mayor  u  duAmuft  lad  tho  Mtnter 
CutlarMirkieclMltMMi.  Tho chainmw ol  On mtatim tarn' 
inittae  b  Cd.  B.  Hugbaa,  aM.O,,  tbo  ▼ke-dHdmiMi  Mr.  J. 
HoMiter  Hoyle,  the  Hon.  treasurer  Mr.  Francis  Huntsman,  the 
bon.  Sioervtai  ics  I'rof.  J.  0.  Arnold  and  Mr.  A.  McWilliam,  and 
tlie  liun.  ussis,Unt  secretary  Mr.  J.  Wortley.  Members  are 
inviitij  tu  jiai'ticipate  in  an  intei national  congress  of  mining;, 
metallurgy,  incchunicx  and  applied  k<''^I<i,l';.  .  to  be  held  at 
Lingo  on  June  2Clh  to  .July  1st,  190.^.  m  connection  with  tlio 
int4U-iiational  cxliil>iti<iit.  lui  ticiilarj  of  tihich  may  booblUQWI 
from  tbe  ofhcos  of  t}ie  Iron  and  Sleel  Institute, 
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APFOINTHENTS  VACANT  AND  FILLBD. 
Tba  poailion  of  cU*(  foremnn  windcir  with  Mc  snre.  I)ick,  Kerr  A 
C«,  b  vacant  owinj;  to  the  Huddon  dtatb  of  Mr.  B.  EllioU,  who  has 
hewn  ehi<>f  n-indt  r  nt  i)io  ruitipunj-'a  work*  ai  Pwrton  aiaee  their 

opemni»     St  o  un  iiilvrrtiwrnont. 

T)ir<'<'  iiiMilliiiiiil  iiv-UtiiiiU  c>'iiip(-t>-iU  to  phc  iiKlnUtion  in  tn- 
tlieor>  /inil  priu  tirr  i  li'drio  iiiivliiiK'  d<  sign,  conslrnclioii  and 
t<  <tiii<;.  iiri'  wnntfil  null''  JciMirlmeiit  of  *'lr-rlrical  cnf-'iiir' riii^;  of  the 
<  iiv  (riiillx  T<-i  hiiir/il  rci||ot;i-.  (loniiiieticiii^  iwUit<-i>  i^2IM, 
Xi:,0  juid  tl">0  itr  ftniiuin  rtxpix-tix-oly.  A/ip^ailliiom  to  Prof. 
A>Tt<>n.    !vo  nhf>  an  iuIn crtiKi  inoiH. 

An  nssiRl.nit  is  i\lso  rf<)uirfil  for  thp  niathoinnlionl  <i<'p;irtiiiert. 
ul  ii  piKM-HKi  H  Hoiinil  kiiowl(<lg(>  of  f-|pincntarv  iimtir-ti  ami  ot 

t()>^  <li>nn  iit>  of  the  ilitTcrf-ntial  oalrulii^  nnd  iiili  ijrttl  calmlus. 
Salnrv  XKK)  pt r  aiiinmi.    Applicniion*  to  I'rof.  O.  Henripi. 
ftlso  ftilvcvtiwiKf-nt. 

Aa  at^isUmt  i<>  rcquiritd  in  llie  civil  luul  uusihauicAl  «ugiaeerini; 
aemrtnicnt  of  the  City  and  GnUda  CcntnU  Tachnieal  CoUe^c. 
Ediflwtion-RMd,  Landon,  S.W.,  wbo  out  toMoh  moebauiMl  dnwing 
and  mdiMnni.  Saliuy  kifiO  par  mumbi.  AfipKnttoDi  to  IW. 
W.  KDalby.  See  abo  adTortioencnt. 

The  Adiuiruliy  unnoimee  ihftt  there  will  b<j  on  April  1  i.L>\  (;mI 
vncnticii'i;  for  :i8eislaiit  nMatSTB  in  H.M.  dorkvarrl  m-IiooIh.  Salarv 
I'l.Xt,  rising  hvi;lO  peraiuium  to  X'250.  with  peimiuii  andchanco  of 
wlectioii  for  proiuotion  to  senior  iiiastcrHhipti.  Apphcatioiis  to 
.SBrretar^(C.»,Adl)Uiatljr,  Whttefaall,  London,  S.W.,  hv  K«h.  «. 

Went  Derby  (LiT«rpool)  Gnoidians  require  an  t  h^cirical  «-ngiiinr 
for  the  infimaiy.  Ap|limtiooB  (on  pfReial  fornw)  by  Feb.  7. 

For  the  position  ot  borough  <li-ciriciil  engin%tr  lliink>  Town 
OowMil  received  61)  uppliofttionn,  whifh  vert-  rednoed  to  tho  follow- 
ing:—Messrs.  S.  T.  AllPn  I  I'lviiioiith  .  \V.  Adams  (chief  a»Hij(tant  «t 
I Innif  v  I ,  NV .  Ainwough  (l.it.-iU  ,  11.  \V.  .Viifiua  i  lCcolc-'f,  :V  K.  I'ullen 
ll-^ahntf),  \V.  F.  Stump  (Devon(«)rt'.  U.  I!.  Thoriihill  (Tuuiitoni  and 
C.  II.  Vrojuan  (InliuKtoii.  I.ondonl.  The  final  voting  wii*  b<  lw<?en 
MciisrK.  Vcaiiiai)  nnd  Ainscongli,  with  »!>>:  ffsuH  tUnt  >fr.  YtMinian 
received  the  appointment  by  12 votes  to  1 1  'r  i  i:ni  I  1.',  Mr.  Ainiwough. 

For  the  position  t r;«mwfivfi  mnr.-.i^,  r  N  i  ■, .,  .i-;«u  'i'riuiiW!4\  «  com- 
mittee have  now  -i  1  .  !•  i  tlm  aiiiu;  t'ui  r  :v'iitleinca,  from  whom 
Utc  final  selection  huI  ot,  iiiii<i<> : — M«rii>rs.  K.  ILitton  (Hallord), 
Q.  Ckmmty  (^miushaui)  and  II.  K,  Yrrhofy  (ShoAeU).  The 
efaainnaii  sdiI  viee-cfiainoui  of  the  coaimitlee  ana  tSi.  Cu  m  to 
to  the  ptweo  when  tho  ecleclad  cMididklMtwe  now  eiiga^  ud 
report. 


Aberdeeo. — In  a  report  prt'scntfd  by  the  city  fUf  trical  f  iigineer 
(Mr.  J.  Alex.  Hell)  tho  tins  and  Electric  LlKlitiin;  coimnittpc  are 
recommended  to  put  down  nJditional  plant  iit  the  I'w  Village 

el' i  til  it  .       ikft,  inelnding  u  4'JOkw.  generiitur.  nt  an  efiiimuted 

A&yium  LightlDK  '"'"inH' v1;iril  County  Council  havo  dwidcdfo 
put  dt M.  ii-il.  1 1  L  1.  it  I .  li:.  litiag  plant  at  the  GarlnridB  Asylum 
nt  an  tatiaitnii  i  >  (  I'l-  ru,  ,  «ith  annual  coal  of  t'oOrj  for  iiialn- 
t<'nancc,  iic. 

Automobile  Exhibitioo.— Owing  to  fli?T.  ronceH  in  antonmhilo 
circles  on  the  »uh]ocl  of  exhibitions  lln  ii.i  i  r  vehicle  sli  n>  >  v. 
Iwiiig  held  at  the  Crystal  Palace,  SyiU  iiliiuti,  «m  but  a  oomparatnely 
anwU  alfair. 

The  onl>-  exhibitors  of  vlcctriirat  motor  Tehiclas  arc  the  Kriwr  KI«ctrio 
OeiriM*  Sjud.  and  the  Hcbeele  Electric  Carriage  Co.  The  fonntr  tbow 
eeenpleci  higlily-dnishcd  landaulela,  in  which  two  oomponnd  elsctrle 
motors,  euh  of  t.i  ii  i  .  '!r!»e  the  Iront  vthtel*  lhrni^|.h  p  ir  goiiini-. 
A  battery  ot  II  (ill-  ,.[  t!,e  Fulroen  tyiw  is  carrit^l  itiv  ■  u;i..cay  n  .i 
eioglesbarKu  Uiiag  statwl  at  45  miles.  The  controller  is  adapted  to  giie 
Bis  lorwMU  moimU,  two  batu  ry  lecupemlina  peritwBa,  a  revanw  roetioD 
■M  en  ciaatneel  braking  position  The  iVitpela  Co.  exhibit  an  clercn- 
•tfct 'iwi  end  a  «i«loria.  the  boiiy  of  lh«  latter  lieing  m>  arranged  that  it 
Ota  Nodily  b*  subetitutc-d  b;  a  broogham  body.  In  thc«^  vehicles  two 
6  n  r.  motors,  su^pendcl  on  springs,  drive  the  rear  road  wbc*!"  ttmi'ich 
>ipur  pr»rin«,  Tlie  batli-iy  cnmiiri*e»  40  cells  of  the  Hitgen  i.v|i  ,  "I'li  a 
eap^iiiiy  <t(  nljoiit  IM  ainiwre  hours,  aatlieii^ut,  it  is  elainied.  for  a  run  of 
40  to  «(*  rmicH  on  one  ehafge.  The  controller  (iffee  See  toWMd  ^peidi 
and  two  revrrso.  J.  T.  RWbcs  ,vVo.,  aKcnti  (or  the  Bisenaoo  hich-teanon 
magneto  ignition,  sliu  *  «  TBnctv  uf  thew  devic.H  Huitable  for  u^e  on 
motor  cycles  and  cars.  I'etro  A  liadford  have  a  display  of  1'.  A  U. 
meutiiulalois  and  oUn  r  ignition  apfsia'hii  I.iihrii  '.  1.  iprtviiion  ft4«iimn. 
lalors  arc  ^liown  by  L(iiii.*tieth!i  (l.til  itii.l  ]  f.  u  n  i.  •.  lli.  Ii,ii  f-ii;ine 
show  of  It-mtion  apj«ratu--*,  one  noM  llv  tiemg  a  sniall  electric  lamp  for 
illuiiiitiuitng  «t  iil«ht  the  drip  f««d  tobea  ot  da*boa(d  tMbmetgce.  Khe 
Chluridc  Kteetrical  Storage  Co.  ahow  •  good  nn,M  of  bide  •tMunlstgn. 
AAoumuiatom  end  Ignltioo  ■MU«t«e  vo  alio  edaritMl  tf  C.  A.  Twder- 
vellAC»,amlKnettDer«UcDgH«K.  thttihovfi1(iMlo-iiMiil«ir{8»hwd»^. 


Baltaat.  -  -Vt  the  meeting  of  the  Corporation  on  Wi  dncsday  a 
resolution  parn-id  on  Jan.  4  authorising  the  issue  of  free  tramw.iy 
passes  to  members  of  the  Council  wii.;  rescindol. 

\Vr>rk  in  ennitection  with  the  ooo\-«reion  of  the  tnuniniva  to 
electric  trn< Hon  was  commenced  on  Wedneeday  hy  ll«ina.«.0. 

W  hile  A:  C  >. 

BriCbtOO.— We  repnrtt-il  in  our  hist  ifsue  (p.  000)  that  Mr. 

Arthur  Wright,  consulting  electrical  engineer  to  the  Coqwration, 
had  notified  tho  < 'ounril  of  the  tenuination  of  his  agrccmoiit  in  .\pril. 
Th.'  Council  have  now  drridnl  to  defer  consideration  of  Mr.Wright's 
Ii  tti  r,  hut  have  iL^ke^l  :i.iii  t  ■  furnish  them  wii}i  i  full  reiwt  upon 
the  position  of  tlie  ISouthwick  electricity  works.  The  Lighting  com- 
roittae  invilo  the  Coonnl  to  viait  tho  wo^  ahmg  with  Mr.  AVrifiiit. 

ffatlltl*  -  Tlie  lu'coiid  annual  dinner  of  tho  staff  of  the  Corpo ra- 
tion eWlricitv  works  took  place  on  ThurMlay  liut  w«elc.  Tbo  chief 
eogimwr  (Mr.  C.  I>.  Jluroot)  preatded  and  gave  aome  inteiaatiiig 
Rgiaw  eooeenung  the  pwaant  and  past  wtirlangol  A*  imdaftakinf. 

OhMtacMAr— The  oflUdal  inapectton  ot  tho  StoneKrarela  and 

WhittinijtonMooT  elerlrie  ttamwa^  took  place  on  Taeaday.  and  the 

line  was  opened  for  traffic. 

Ohlna.— The  Chitm  l.iglit  «V  lower  Co.,  of  Canton  (of  which 
Messrs.  Shvwan,  Toiues  A  Cu.  are  the  genend  managers)  have 
supplied  current  in  this  city  sincu  1900.  The  populatioa  of  the  Canton 
diatiiciia  4.0iX>,0iXi  and  nt  Novenahor laat  tbara  wenthoeqnivalent  of 
1II,M0  8  r  .p.  lauipb  coiint'ctod.  the  n amber  of  eonaumen  being  1 

Tlifi  demand  for  electric  current  in  the  Canton  di^friet  ii  rapidly 
increasing,  and  new  plant  is  being  constantly  iiixtnilvd.  ()il  is  the 
only  competitor  with  electricity  in  the  district.  The  plant  oonaiata 
of  Itiibcoek-Wileox  boilers,  Ijelliss  >V  Morcotn  engincM  and  JohuatO 
iV  I'hiUips  alternatons.    The  supply  is  from  overhead  cables. 

The  city  of  Cajiton  is,  like  the  majority  of  Chines*  citiea,  unsuiU'd 
for  elorlric  traction  or,  in  fact,  fir  fmmwnys  of  lUlj*  kind,  as  no 
«ini;le  street  exceeds  "ft.inwidlli  n  .i  t  t  itherhorrH'-dtawn  norOflMr 
xi-liiolc  has  ev  er  yet  been  utiliseU  uiii.iu  tho  city. 

It  is  stated  that  several  of  the  larger  luiaaion  achoola  in  ibO 
Ilaugduu)  diatrict  arc  consiUeiing  the  equipment  of  thotr  achoola 
with  KBatI  oieatiio  lighk  and  power  plants,  both  aa  a  maaoa  of  light- 
iufr  and  aa  affimUng  a  nieana  for  imparting  instmeiion  to  atodenta. 
4ll  to  fiO. tight  plants  are  about  the  aiy.e  needed  for  such  work.  We 
understand  that  '40\etal  American  electrical  firms  have  und<>r  con- 
sideration the  establisihment  of  isolated  plants  in  tho  Hangchau 
prc<v  inco,  and  the  minsion  ^ichonl  in»tJillations  are  considon^  as 
likely  to  prove  useful  in  pr^ividingobject  lessons  of  the  uscfulncas  and 
adaptabihly'of  aniall  i  li .  ti  „  jighting  plants,  togivea  needed  incentive 
to  tile  deielopniont  of  tlio  electrical  indostrr  in  this  part  of  China. 
.\iiierican  lUMnufiwturing  and  rap#^  houaea  ate  taking conaideniUie 

interest  ill  this  bu»iae««. 

Onvdon.— paM  of  tho  ntiopayets  on  the  Corporation  bill  to 
extend  the  tramwiyr  ayatain  to  Upper  Norwood  baa  raaolted  in 
u,5',2li  votoa  being  etat  in  ihvonr  ol  and  lt,4B5  againat. 

Onte.— Amoog  tha  public  milway  eompaniaa  of  Cidia  ia  the 
CiiUn  Electric  Co..  which  owna  a  line  3-6  niilea  in  langth.  The 
remainder  of  tho  railways  on  the  island,  wllicil  aggiagate  a  rnilpAge 
of  l.  lj^i  n,  arc  steam.  In  addition  (O  tbaao  pnUlC  Knee  thcro  are  a 
largo  iiuiiilH-r  of  plootntion  railways  connecting  up  the  various 
sugar,  tobacco,  fnutand  other  plantations  to  tho  main  lines.  Th««w 
ore  stoaiii  linf«  vnrving  'roiiiOl  miles  lot>*^  tnilf^s  in  lpnc:»h.  Thf-re 
are  scon  -  if  ih.  -  -Inrl  l:iie<,  many  of  w!>ir1i  iiiiM'  iliiiioM-ii  rilling 
stock,  the  i-eniiiiiider  using  the  cars  and  locomulivce  of  the  main  line 
railwa^si.  Tlio  total  length  of  theaa  plaiMatioo  laihnva  in  CoU  la 
871  miles. 

In  addition  to  the  Cuba  Electric  Co.'s  service  there  is  that  otiho 
Havana  Klectric  Uailway  Co.,  which  operates  a  servic*  of  4843 
niilea..l6]l doited  motor  cnrx  ara oaad  on  Mu*  aerriQa  and  15  freight 
cart.  The  comi>aiiy  >  eiuplcvy^  nauber  liUM.  To  Jntu;'  'M  lust 
tho  gross  receipts  amounted  to  about  SaSOjfM.  Ddxittg  1901  tba 
company  n>n«truetcd  a  new  loop  Uiio,  which  indnded  an  elevated 
stniclurc  of  exceptional  design. 

The  Iiisiilur  Ilaihvay  Co.  u  a  adbsidiary  of  the  Havana  Co.,  and 
has  prnrrr^  In  run  its' liiios  through  the  Province  Tlm-^nn  f'»r 
aboiu  lii"i  .luli -.  ,70  far  the  company  has  TiJ  mil' s  .  f  lii  i  I'  -.il', 
tvljieh  hm  been  in  op*rntian  since  November,  I^»0:^.  Tile  couiptUiv 
ii  ive  under  eonsideiaii  n  iii  extension  of  botween  iSO  and  40  miles 
m  length,  pasning  through  Guanajay,  tho  centre  of  the  extensive 
pineapplu  industry.  Mr.  Q.  F.  Greenwood  is  general  managW  af 
the  Havana  Electric  Railway  Co.  at  llnvann.  Cnba> 

Dorking.— Tho  Couneil  have  decided  to  apply  lor  a  further  loan 
of  i'l-2,0UO  for  exu-nstons  of  the  eiectcidty  undertakinjg.  The  pre- 
M'lit  capital  expenditure  ia  £iO,8il7. or  about  ll^HO  in  exeaaa 

of  authorised  loans. 

BriiOf  (baDdon).— The  borough  electrical  r-nginoor  (Mr.  J.  P, 
Knight)  liaa  raported  on  the  qtMetion  of  tlio  diaoge  of  eieetrieal 
pcoMUre,  and  Uw  Eleetridtgr  tinpply  aonunltlaa  h«vt  inatoMlld 
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Hr.  Kiii|^  to  ngoit  oko  npon  the  i|m«ti«n  ol  Miypljniv  «utlying 
aiMriel*  and  (btiiin  eitoniioiw  iil «  pwMum  of 900  rem. . 

EMt  Am.— ThtlianM^dMlriealwiBinocr  (Mr.W*C.VIhiiiHin 
M  preparutc  plam  aad  tatHiMlMliiiirflaiiiMctuig  tt>6  Biwt  Hum  tiwn- 
wMTiwithtliallfotdliiiMQnllMBaiiiJMraM.  Tenden  are  to  be 
iavited  fitr  flve  AittlMr  top^eoTand  can. 

Edtaborgli.— Tlie  city  iloitriciU  eiuiiiiaar  <Mr.  F.  A.  Nowiiiftaii). 
in  reporting  ou  ihv  subiuct  of  i-oui|klaula  itealvad  Unhu  eomsuiMra 
of  enrrent  from  Uie  Corporation  tnains,  «ikv«  tliut  lamps  of  an 
inferior  iiiake  and  balow  lhair  >Uited  capncity  have  beni  iargvl.v 
u.i(-(l.  Mr.  NoMingion  reeomiuvndi  the  Ekctrio  Lighting  depart - 
niciit  to  urMlrrtskc  tho  testing  of  coii«uiii«re'  laaapa  ana  to  te«t 
Uiiip&  for  wirinc  cuiitrnctors  at  (Wl.  p«r  di>/.en. 

The  Triuiiwnvs  suli-oomiiiilt<ve  rMonitiiond  the  Corjjoi miur;  tn 
(iVtnin  1'ar)i!>iii«'nt(vvv  jvMvoir^  i<>f">nvcrt  tho  fiilmoro  Plftt'c  trmn»a,v 
ii'UU'.  lit  i:n>s<'iit  •.vi:.ik''.i  liv  li  iiM  t.,  Ill  rlectric  tmclion, 

Edinbargh  Qieenif«rry  Tramwax  — Tlw  Ntttinnsl  Electric  Con- 

Coiuicils  iiiul  ihi  Coiiiit.v  I'oiiiu  iU  iif  Miiliolhiftn  and  iiinlithj;ow  of 
itttcntioti  i>>  ]>rt  MI  )to  n  proviKiniml  (iiil<  r  aiithorUing  tho  con»trtic- 
tion  i)(      I'liir  inuiiWuyx  (rojn  I Mi:il);;i to  ^^<%«^lm!e.rTy. 

E  ectric  Dtiriog  of  Worki  An  li  rni  ■  ll^'llti1l^•  an!  power 
pldir.  has  ii'r  cntlv  Ih  cii  jh;'.  in  at  tlie  iliiiiain^'liiui  luilK  nf  Ijisler  A 

I'-fi  ,  t     :  |i  '  aiiufiK'tiirt  r>. 

Fefitoa  — iSi'gDtiatiouii  arc  procMdint;  bctwcun  (be  Council  and 
Stoke  CotponitioB  far  liha  aap|ily  bj  Stoke  of  deotrmtj  id  bolb  to 

I'Vnton. 

Frauds  on  Electricitr  nndertakeri.— To^eph  \VnlUn<,  a  con- 
muiier  an  tho  Xorthpm  Conntios  Klectririty  Supply  l'o."»  luaiiiii  at 
Sponnynioor,  una  recently  fined  £1  at  nihhop  Aneklaad  for  frandU' 
lently  obtaining  cim'otil  by  inxertini;  a  pin  iwiween  the  wiroti  uud 
thne  cutting  the  meter  out  of  circnit ,  Mr,  U.  Pntlrkk,  who  gwre 
erktenee  on  behalf  of  the  company,  said  other  eonauinete  bed 
defrauded  thc!  cunipanjr  in  ■  aiiniiar  inanoer. 

A  man  named  Stroudley  was  fined  4Qi.  and  cohIh  at  Mnncheitter 
recently  for  liavin^,  without  notirr,  re  connected  houee  to  the 
mains  of  ttie  Corporation  after  the  latter  lind  discontiniled  eni^yin 
OWtee^ence  ol  dltiioulty  in  coUeotion  of  occounto. 

OIOMWtar.— The  city  elortrScal  PDKineur  (Mr.  W.  3.  Bodie) 
eMimateH  a  net  profit  of  i.'i,100  on  the  yaar'a  waddnc  of  tho  alec- 
tricitv  department  otidinf;  Marcti  nc\t,  ikRer  paymant  01  ell  i^uuKes, 

inclu^mg  interest  and  oinkini;  fund. 

The  City  Council  at  lant  wc<<k"H  uieetin;;  ilecided  to  olVer  Mr 
It.  A.  Cliattock,  city  clcctriciU  ctigineer  of  IhnuinKhani,  n  fee  at 
M  Kuiiiciut,  pliiK  lritvi>l)ins  expenxnH,  to  report  upon  tlie  planu  and 
a^ciQcnti  >n«  prepared  by  Mr.  Hir-lio  for  cxteri«ii>n«  uf  th<i  olectri 
ciljr  works. 

Backae7  <  Leadon).— The  liornuKh  Council  haw  refuxuJ  tli>* 
application  of  I^yton  District  Couiu-il  (o  allow  the  \w  of  the  over- 
head trolley  tynteui  along  that  porttou  of  Lea  Uridgc  road  in  the 
faoKHiflh  oI  Hackney. 

The  Finasee  eomnutteo  iMMWtod  at  iIm  CatUMil  maatfais  laat 
nci'k  that  iukiiranccH  i«gainat  flvB  bad  bam  oftoted  wMi  tha  Uiini- 
cipal  Mutual  1  nKiiranrc  (Ltd >,  tho  ifftoirhwftta  aawBiit  of  th» riehe 
ineuied  being  JMJOOIi. 

BdlfO.— The  mfiyoT  fAld.  R  Robtnton)  on  Wednmday  itarted 

•I         "  "•  ■■■'1  !•!  tUo  olt-ctrtctty  worttx. 

Uorsl&U  Duet  Deitmcton.  -in  a  note  p  ill  shul  on  n.  t,m  ol 
OW  loot  iaeneroferenee  wa«  made  to  a  duet  dextnti  ti>r  made  bv  the 
HoiafilBaatnKilor  Co.  end  erected  at  Zurich.  Tho  nonlall  Co. 
oak  no  to  atate  that  they  theinaelvee  were  ooatraetom  for  the  refase 
deatraetor  flaat,  and  not  nuh-coniraetora,  ae  mii^t  ba  hiAnad  from 
ouimotOi  ISMfanildiog  vaadeaigBed  bir  UwaiislDMinoltlia  toim, 
and  tha  fweraitiiig       mui  anplliod  bj  Brown,  BovatI  ft  Oo. 

HqU.— The  Council  on  Ttiaadiur  adMtad  llio  eetintatee  of  the 
city  electrical  engincrr  (Mr.  H.  BcU)  Iw  tb*  atpeltdltore  in  bia 
deDartnient  for  the  ensuing  yuar.  This  in  put  at  £3&fiO(K  Mr. 
Ilcll  anticipates  a  reveiuic  of  t'4)>,tSM7,  H(;iuiuit  £45,491  eatimateil 
for  the  present  year  (eodiiig  March)  and  a  not  nroiit  of 

Tho  town  clerk  ia  piepaiinga  caport  on  the  anljoet  of  lattuig 

motors  on  hirs. 

Sanction  hoe  beeBobtaiaed  tookMuaof  444XN)laralaolcieli||hting 

extensions. 

IlKinest.- '  >i;  Tneadfty  an  inquest  was  held  atTredt>;ni  i.M.in  , 
iut  >  the  iliifttli  of  }i-hit  IVinW  l«?f><cril?ccl  m  su  p1vctiic!il  pump 
nmn;.  -.vljirli  on  iirirl  mi  tin-  lu^-h'  of  Ji.ii.  2iJ  whil-t  lit  w;i->  ill  charge 
of  the  uniitrKround  iJi.nii.ii.g  ruKmc  at  .No.    Tv  Trut  Colliery. 

DMim,  JaeriW, fireman  in  the  emptojr  of  tbeXrcoegat  Inm  A  OmICoh 
laid  deetaatd  bad  been  pumpnuui  about  two  vean.  He  feopd  dmaaadt 
about  midnifrht.  i-rt  the-  i.'roand  quite  daad,bm  wani»  wiA  the  tnitUOD 
oibis  bands,  hi- [e«i  b«:nK  toward*  the eaigbM.  He waa Bet Iflag aaioes 
any  electrical  wires  or  apjwmttin 

iteplying  to  H.M.  Inspvctnr  of  Minei  .Mr.  Mmtisi,  uiincii.i  (aid  he 
twnad  the  handle  to  atop  th*  mathinet^,  which  was  workinu:.  After 


doin^:  m  witnns  noticed  sparks  issniivK  troni  the  holtom  ol  the  xwitcli 
and  hi'  '  Tihiguished  Iheui  Willi  an  l.  Help  came,  and  he  icnttnlhn 
bottom  of  the  pit  to  bare  the  power  turned  off.  The  pUcc  was  rather 
damp  underfoot.  Whm  be  tmid  the  ewlteb  ba  Mt  a  aUgfat  ahodt.  fle 
eaw  notfaiog  wrong  widi  the  wiaahfaary  when  he  cnteeN,  aad  it  wmii 
working  legnlarly. 

Dr.  O.  A.  Baotts  *aid  he  ciatulned  th<'  l-.  ilv  jlIjulu  uouo,  and  iRnirnI  a 
y.im  •r"v«iij»»  gf  tJic  knueklf,'  nf  Ihr  ri(;':i'.  hiin.l  aKoiii  Ihe  ••.im  of  s  tlorin 
Thcr.-i  was  another  burn  <iV>;T  thr  rinlit  n.'W  tin;  forrlioail,  utx  ut  an 
inch  ui  diameter  at  the  wiJcst  put,  a,n>l  tapuinij  all,  tlio  entiiu  length 
of  the  vouod  being  about  3ia.  He  tboogbt  the  marks  resulted  from  the 
passage  of  an  electric  current  sufficient  to  cause  death. 

."ift.  W,  .\  S..  II  ,  l"iuer,t  SiMli  .6  Moonttin^  said  the  Trodegsr  Oo.'e 
t  lin'CrRMl  pimi;  «a-;  ci.'Uiiih'li-J  nliLiiil  two  yearn  i>nc,  aiul  »•».■..  a  three- 
phaite  atlematinK  sviiten],  wiih  a  working  prexaarc  of  from  SOO  to  600 
rnll*.  He  examined  the  switch  and  the  box  on  Monday  week,  and  be 
found  the  whole  of  tbo  gear  in  working  order.  The  primary  eaaae  of 
accident  was  the  nipping  of  the  fuse  win  between  the  lid  and  the  case  ol 
the  east-iron  fuse  box.  A  little  piece  of  asbestos  bridging  the  insulator 
might  have  eati3->d  an  are  to  form  thrunL  li  '.hi  iireapuc?'  of  some  foreign 
•obstance  in  it.  He  a.tggrsted  that  th«  diami-ter  nf  ilie  AKtiy-c  nf  thi? 
iotulatot  might  advisably  be  inoreag&i  to  prevent  aneh  brid^ng  a* 
diiowlbad.  Ua  oflhrioo  wa*  that  i(  the  eattUag  had  hataaiaaitoaaM 
aiKideal  woald  not  lutve  happened ;  it  cooM  have  baia  Improesd  aad 
maintained  by  taking  more  freijurnt  tr«t«,  at  least  once  a  month.  VCItnosii 
had  not  io  the  course  of  his  eiperience  beard  of  a  similar  accident  to  this. 

,f  *Mv«  t'mTTtr-s.  r1.-Hrif:an  *<"■  th-  Tredegar  Co.  durinp  the  past  four 
vt:*ir.ti.  ?aid  he  found  tj:at  twj  f.irfs  liid  been  changed.  t)r.e  had  Itr'tii 
left  loo  long,  and  thi-  Bi^ck  eud  Kai=.  nipped  between  the  cover  and  the 
koo,  Hia  theory  was  that  deeeaaed  wa*  screwing  op  the  firet  box,  wbieh 
had  600  eoHe.  whilat  starting  the  moior  at  the  aame  tine,  tlimb/  com- 
pVting  the  circuit  fi  - agreed  with  If r.  Seott'e  Tie*  aa  to  (ha aiaia(a& 
lie  had  instnicicd  thi\i  glows  shoald  ba  Vied,  not  that  thiy wtn ahnija 
neoesaary.  but  as  a  precaution. 

The  Coroner  (Hr.  D.ii  nckt)  pointed  out  that  the  cause  was  purely 
hypothetical,  and  the  jury  returned  a  verdict  "  That  deceased  wa«  acci- 
deatallj  Mllad  to  being eleetroentod.  babaeing  eoaMltito  eoalaet  wMh  a 
Utc  eoniot  whilat  to  toe  ycrtenaaee  ef  UadoliM.'' 

Import  Dntiea. — Thr  n.u nuil  .luti'  *  .:paii  rli  iL'tric  light  apparatus 
and  instmnienbi  and  poita  thereof  iiuported  into  Japan  i«  10  per 
Cient.  II  i«  proposed  to  incroaaa  tUa  to  16  pec  eao£,  Tha  aamo 
inoreaee  ie  awo  iiuposed  upon  aeiaHtifloi  ehetim<al  add  othor  toabta* 
Beal8,aod  moataTefhonea  and  taUphoao  parte,  oapparwfi*,  aeffar 
ban,  rods.  pUtea  and  ebeete,  and  copper  tudla,  pipes,  and  ttibaa. 

Leeda. —  Thi  ruii!i'.ni\  s  committee  propoau  to  try  iis  an  expcri- 
ii:i  ut  lu  iniroduce  two  motor  onuiibui>ea  as  auxiUarioi  to  the  traiu- 
^^  i>  scrnoe,  ondi  if  thoy  aboald  pvavo  tamaaaiatiTai  to  eatoUiah  a 

liu>:.'i  «prvice. 

Lewiiham  i  London '  —  Tii.:  Cvimcl  ri  -ii.ilv«d  on  Wcdn«->.liiy  tn 
ii.-k  I.riuii>.'ij  L'iJUJily  t  laiiiL-ii  to  oktmii  power*  for  con»truelijy4 
iiiliht:anal  tramways  in  the  I.«wishaui  district. 

lilaeoltJ.- The  Corporation,  who  decided  rwnnOy  to  abandon 
their  orii.:iiiiil  iiiti  iitn  u  of  constructing  their  .  lo'  Ivir  tramways  to 
.Sft.  (iin.  ►;iiii;-'i  111  U\\o::r  of  (hp  ndoptiou  of  the  xtaiulanl  gauge,  und 
have,  ill  fn.  t.  ■  i^'ht  arh  uUtj.-i.ly  i  iiiH  for  the  wider  gauge,  have 
rei-iivcd  a  notibcalioa  fiuui  llic  i-iuard  of  Trade  that  a  ucw  Act  uf 
I'orliament  will  not  be  rc^^nired  toaalhodao  (hodhaagOb  It  to  toaad 
that  the  aeeeeearv  Uft,  apAsa  balwaaa  tho  oatoi  nil  aad  tho  kaib 
can  be  maiataiaad  throogbowt  the  rauto  by  a  mo^eatwa  at 
one  poiirt. 

Littlabotooih.— The  Cotmeil  aiaa«i«|faMiim  iiAtk  Bodbdak  Car' 
poratiou  a&d  the  Laocaabiro  Slantiie  FowarCa.  tor  OttmxpifjQt 
uleatiidtjv  ia  bolL  the  lomation  of  fha  Litlltbotough  wdor 
(obtaiaad  to  !«»)  has  been  ddbrred  nntU  Aognit. 

Liverpool. —Tlie  revenue  of  l:v  t  Ui-tno  supp'.y  dtpiirtuicnt  for 
liKH  was  i.''i86,404,  of  which  i;iSi>,tKU  wiui  from  s^o  of  electrical 
energy  tor  lighting  and  powur,  X''2,371  from  atreet  l^itfaw,  and 
£UI,e74  front  traiuways.  Ueneratioa  esponditaia  mo  400,193, 
distnbation  M,1S»,  loal,  ntaa  aad  tana  <ia»481,  aad  management 
expenaee  ttlM^  Hm  BM  halanco  vaa  iSM,61l>,  aad  it  boa  bean 
de.  l  l<v)  to  tiaaalir  £10)966  to  reserve,  £11,^  to  raaowala,  and 
i'li'.H.'U. Sd.  togaoandrate. 

The  Tramways  comniiM^  e»tiniate  their  workin'?  exponsen  for 
the  enrrent  vear  r.  i.W.Hl.'i,  interest  £157,1H6,  bniiuin;  fund.  .Vi-., 
tne.iKta,  total  A'4?<B,71'?,  or  i:\-1.0m  more  than  lost  year.  Tho 
income  last  year  wa«  i''i.'i7,.  'i"i,  whii  h  una  £'17,510  more  than  in 

li:"ti:t.    A  f,..rirrihiitio>".  of  .l''J7,0OUk>ward.-«  relipf  of  rates  ii>e«tiu)at«d 

Loudon  CDimty  Ooancll.— AtTuc*J»y'siiir-uiiii>;  loans  i\.r  LlLi-trk' 
liglitiii;.;    i     li.  .(iftoH»ckneyf£2,(»ft)Knil  f  Iui.i!nersiiiithill.s.4,M-2i. 

(  uhrck'  ui/utui'i  ImnMioa, — Toe  Oeaeral  Purpoeec  eommitt««  reacted 
that  Mf.WathhH.  aa  oOaial to  the  OaaaeH'aXogtoait'eDepartmeDt,  had 
eabadtoba  allowadtottkaoalapataatfDr  a aeaBaaeoaAedin< eystem 
which  he  hod  invented  for  electrie  aeadall  dapwagk'^igiaadi  MMeet 
to  the  condition  that  the  Conncil  ba  allowed  tbo  ive  of  (be  paMBl  with- 
out payment  ahonld  it  degin?. 

yitrlrie  I.ighUa  I  m  .  /.  I'-i  ('n  i.  hqV.?,  ri.  ,',.ji'i  f.'iit/MtilMrN/.— TIm 
Educatioa  cuiumiitee  rvoominended,  a^  the  Uruiand  tor  eurrent  is  HOW 
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mdeh  ^'icnUr  '.!t:in  f  Tmorly.  *nd  (lie  present  indtpeadant  pUnt  WOOUl 
ncvd  c'Xknihn;;.  th^9  plant  be  dispoMd  of    Suppl;  Iw  (llhM  IRHI  MM 4l 

the  cumpiuiiu  6up|)lyiii€  in  the  dii^trict.— Atrracd. 

London  Oonaty  Ooucll Electric  Lighting  Uwu  — Inn  voIhhk' 

rpcorilms  tlip  work  nf  tlif-  ^  arioaB  coiiiiiiittct*  for  I90;i  4,  it  whfilul* 
of  lonnii  RriinUNl  to  London  loriil  authorities  liv  ilic  ('<mncil  for  xUv 
period  lti09-1><)— im)H  4  incln»iv«  m  ciTcn  for  civet ric  11  t,'lilitig  fin- 
'c-ct  li;;htiiij|r)  aa  nllAWs  : 


No 

Amount 

No. 

of  lo«ni. 

Amount. 

1889  'JO  

nil  . 

nil. 

ISrxlit.  forward 

i  -2    . . 

.  ri.V5.«17 

1890-1  .... 

1   

£10.000 

IHSI7  X   

H7.0'.lO 

IftM^ft  •  •  • « 

1  .... 

tlO.OOO 

189X  9   

.  ;jlM,i;«! 

isn-s  .... 

iiiL  •  •  • 

nil. 

IM'.l'.i  I'.HX) , . . . 

2.".    . . 

.    o'J  1,114 

im-i  .... 

4  .... 

i5 1.700 

1!HT0  1 

31  .. 

IHSM-5  .... 

3H,70O 

im-i  .... 

50  .. 

.  577,y» 

.... 

s  "" 

91.867 

.... 

.. 

.  M!),a71 

IBQ^"?    ■  «  «  a 

9     ■  •  •  ■ 

9»jm 

wn-4 

9S   ....  M«,701 

..-r..,  ,.,1 

•■  r„>  r.iT 

r.:.l%\ .... 

■ilC,    . . 

£:i,»h7,7i:» 

London  Electiic  Power  Schemes.-  in  "  it  pcrt  on  tin-  .\ilniinis. 

Inilivr  f'oonlv  of  London  iV  district  I-'.lcctrii-  I'ower  Co.  s  bill,  thr 
borou^ll  electrical  in^inc-er  of  St.  I'anrrns  (Mr.  S.  \V.  Biiynis)  points 

out  that 

Vain  the  tiuwur*  tli«  compimr  it  not  •i^ircntl;  compiled  to  ^upplj 
an;  person  or  titni,  the  idea  heing  {be  ufRci-)  to  select  from  iilt  llic 
diBtiiets  ever;  consumer  tbnt  will  be  prDtitalne  at  the  price  conlemplatiil 
IJd.  per  unit),  leavini;  the  unprofitable  consumers  to  be  coupulM)rilv  sup- 
plied by  tlie  local  anttiority.  >Yere  the  local  authorities  sup)>lyinK  energy 
under  iimilar  condition)  ,  a  fiKurc  of  about  0  Hd.  pe>  unit  wouldpiovea  qnile 
protitabic  cher^.  The  ooiii|iaiiy  arc  not  ri^ijuired  to  to  t  aitid.'  tiu-  'ii  .eatB' 
tad  i'i  years'  purchase  moner  exacteil  in  the  caxe  of  inuni(,i({..l  luui»  for 
e!c>.tii>'jt_v  iindCTtalsirrc?,  nn  i  tlinS  woitld  p.h'f-  th»m  a  further  advantiiue 
csir  locu;  iiiiliLvilii:-.  St  1  ii:ii:ra!.  .5  [Mr  lUvnea  points  out)  already 
■uppljfing  ounect  (or  power  under  certain  conditions  at  Id.  per  unit,  and 
wan  tfaa  loMi  antliatUy  alUtwed  t«  ettooaa  thait  tmtoatmca  the  price 
migliit  Im  iUII  farther  rMDoe4.  Mr.  Bajnus  advitca  Dtrcnoeaa  oppoaition 
to  the  bill.  havinK  reitard  especially  to  tlie  (act  that  Si.  FnneraR  Oonncil 
haa  inveit»d  £^^,M6H  in  It*  electrical  cnler^irifie  on  the  unOeretAnding 
that  other  undcrtakingii  wooM  ao4  b«  permitted  to  enter  the  Council's 
ana  o(  supply. 

Macclatfleld.— ThrMi  vcnn  iik;o  llicCoinii.-t!  obKiincd  iiprovi^'ionnl 
oriU'r,  ami  tliouRli  at  \»rii>us  times  the  <|ii<'»lioa  of  i-lfotricil  v  stippK 
luu  been  iliscnsffl.  nothinK  dctiniff  liri"  W-en  done  to  curry  out  the 
lerm^  of  (he  onler.  h  t'oiiipan  iv  im"  Applyiii<;  fur  iin  onUr.  the 
("oniicil  w-ih  rrichtl>  ivkvl  by  tho  Hiitmi  of  'i'mih-  ••is  to  the  steps 
to  lie  taken  in  order  to  carry  out  tlioir  oldij^ations,  mid  Inst  weeli  the 
lulectricitv  ooiiniiittee  deei<icd  to  trvculiuueitd  UiO  Council  lu  appoint 
»  wninltiiiK  electrical  viiKinoMr  la  fimoinlMa  ft  nuunieital  acfacme  for 
*«lMtricit.v  Kupply,  coBtinK  not  mora  than  I^IUM. 

M&iiiittOBe     .\Mini|ir.i  i  \ni-  In  Id  mi  \\  i  i|i  ii.tu  iho  appli- 

ca;:uii  ul  .Maidit^sue  (  iir[.:iriiii.T.  ici  ;>i itLoi itj)  i:i  rid  their 
pre&ent  tramway  ayat^  in. 

MftBchsater.— OnWcUiifsiiny  111*  Corporation  were  recuiuiiieniU-d 
by  till  1  :li  [  trii  ity  coiiunittef  to  continue  the  appointment  of  Mr. 
S.  L.  i'earce  aa  chief  clectricul  ongtneor,  for  Uirvv  ycara,  uti  the 
foJIvwing  tenijs  ; — 

Salary  (or  Grtt  yrar  at  rate  of  dCBOO  par  amniin ;  for  aeeond  and  third 
years,  £1,000  per  annum.  Mr.  Pearce  to  enter  into  an  agreement  k> 
remain  In  the  employ  of  I  he  Corporation  (or  three  years  from  i'vb,  1,  lUO.i, 
and  to  devote  the  whole  •  f  hU  tiii;e  to  the  duSlf"'  th"  ptiniilfi!!  rind  in 
carrying  out  any  electric •  vu  hmhh^  .  r  un.-i.  m  il  le  fuiui  r  Ihni  :n;iy  be 
required,  the  engUKament  iu  b<r  nubject  to  any  arraogeiiicnt  which  the 
COfPoraUon  may  from  time  to  lime  mika  «iUi  coaioltteg  •ogiiMera. 

The  chairman  of  the  Kloctrioity  committoe  (Mr.  HowanTU)  moved  the 
adoption  of  the  report  and  explained  that  the  arrangements  made  with 
Mr  I't  arce  vhen  Mr.  Metzger  retired  had  now  terminated,  and  it  wan 
necescary  that  an  appointment  should  be  made.  Mr.  Ivaiee  had  been 
deputy  chie(  eii;;inL'cr  (or  (out  ^eara,  and  sim-e  h«  had  had  ii.ole  chargr 
he  had  giki  n  the  eommiuce  entire  sjitmdielion.  The  salary  proposed  was 
timilar  to  that  received  by  Mr  Met/gor,  and  £100  a  year  less  than  that 
fald  to  Mr.  WordinKhani  four  years  aKo 

Mr.  Hvm:.n  IKiiVr-it  iin  ;nii 

Fcarce  reaiain  .it  i-^Cn. 

Alter  disco>.iio>i  llie  umi-iulmrnt  w«»  defealed  by  ii7  xoie*  to  Id. 

The  Triiinwayi  coininiltpe  huve  ulso  ^'ntiiteil  iDCItaM*  of  anlar \ 
to  aevoral  olliciola  of  lb«  IritlnN^  nvs  <]epui1nier>). 
.  Ttta  city  dcctrieal  engineer  iXir.  S  L.  I  u      i  e^  pre>eiit«(l  n 
report  to  tlie  Eleetricilv  coanniitttH;  upon  the  pi  ^  i-  <l  i-\(en»ionii  <  f 
the  plunt  :il  various  -inL  ■.tatniiiH  to  iin  et  the  iiiereas. .1  und  iiiilui 
pat<'<l  dfiiiiiiul  for  eleetric  power. 

!(  i- in',  n  lf.!  (•  !.._v  il,.i*n  r^lrn  |ilti!il  at  the  Tolyj-oo,  Uentictl  .street, 
Stuart  5lifrt  •.ii-.c'-y.  t,  Tn.:.  urui  ( '  I,.  1 1 1:  nm  hi  II  sub  .lali'.ns.  .M',  IVari-o 
States  that  (be  lime  ha.<i  amireduhcii  not  only  additi<»uil  halanciKi;  plant 
i>  rr>{Uircd  at  some  u(  the  Kiatioiir ,  but  an  exten.^ion  u(  the  balaucint; 
mains  is  necenttaiy  in  certain  piut»  of  the  city.  The  approximate  cost  of 
Ihe  eMensioris  is  £!li,8!IO.  Jt  it  aho  pointed  out  Ibat  «•  the  Bloom  street 
station  ii.  well  loaded  Of,  (atute  eiteiiition!  niu»i  takophlCB  at  DickcniKiii- 
•toeel,  and  it  ia  leooamanded  that  three  $00kw.  aMtor-gemaiatoi*  be  pat 
down  tiMte.  The  npindiiiiire  mi  the  propoetd  mw  ma^lncrj  is  aa 


t  tmnnt  that  the  salary  to  be  paid  to  ill 


loilowt:  XhneS.O0liw.  motor-ganenttan  (ouadatioas  £300,  b.  and 

l.i  awllelmear  £1,SOO.  oontii«*aeie»«4M;  total  £Hi,loo 

MftditOlHt— .\  coiiiiaisaion  haj  been  uppointed  l*y  Manitoba  Pro- 
vincial Ijpfnalature  to  inquire  into  the  advisability  of  the  <  ioverninent 
taking  orer  the  preaent  prrvateif-owned  telephone  ajratera  in  the 
proviaee, 

MWhilMim  iil|lil.ltfttlwM Tliiir  I)  riniiiiiii1liiit  whwt.niftail 

llieir  eneineer  to  prepiuv  plan*  for  the  construetiAn  of  tha  light  rail* 

wjiy  to  the  Herts  und  MiddlcJieN  boilnilary  at  Uamet. 

the  Che»hunt  JA^hl  Uailway  order,  AUtllodainE  the  camstrUetMa 
of  II  liijlit  rnilwiiy  from  Wiilthiim  Cro*s  to  Cheshunt  in  eontinuaUOit 
of  the  Middlesex  lishl  railway  lo\Vnlthaiii  Cro»i«,  awaits  the  sanction 
of  the  lionni  of  Trade,  and  eertaia  enggeeted  alteratioiM  as  to  tba 
misinc  of  stoclt  to  piwrid*  Auidt  br  tbt  eoDBtrnctioo  m  atJll  nndar 
considcrntion. 

.\n  tMdnsion  of  time  is  beitit,'  applied  for  for  the  conipletion  of  the 
lUihl  railways  in  Friem  Uaruot,  New  •Suiilligatc,  \VUU'sdeii  and  Wood 
Urecn,  anlhoriaed  in  1901. 


Tha  dcelric  trftmwa,jr  bom  lUxltftilie  Andiway  to  Bftrnatt  fim^ 
through  Finehl»^  and  Whetatona,  la  naaniig  ewnplition.  and  it  ia 
hoped  that  the  hne  will  bo  ready  for  opening  tn  ft  nw  weclce. 


Hnnicipal  amd  Oonnty  Olab.— Thi«  club  held  one  of  its  i>uo 
cessf III  house  dinaers  ou  tb«  '27 Ui  ult.,  the  cuest  of  the  evcuin^;  Uciug 
!>ir  W.  .1.  CoUim.  chftimiftn  of  the  Gdneatianoomnutleaol  Ldodon 
County  Co^meiI,  when  a  nnmlNr  of  dietingnidicd  member*  were 

pn  tent. 

Mr.  I.,*i;iti  N,  K  G.  tietiui;  (clerk  to  iho.L C.C),  io  proiioidnk-  the  toast  ol 
llic  cluh  guest,  sn-'it  Sir  W:'Vi!tr:i:  Collins  was  known  to  all  IxtodoACn,  and. 
indc«id,  to  all  mtun  ij  ul  ikr-i:-  as  a  dutio^'uisheil  member  of  IiCMdoD 
County  Cooocil,  and  as  one  at  theaUeitlot  iU  past  chairmen. 

In  respomdillg.  Sir  WlUIAil  Cmu»  atld  it  liad  heeo  troly  said  that  a 
sound  nystsoi  o(  loeal  govenuneol  was  a  rare  kejftlone  of  our  politic*) 
liberties  m  as  (ar  as  they  found  Parliament  somelhiieK  paralysed  by  the 
volume  of  work  it  endeavoured  to  undertake,  so  they  would  look  more  and 
mure  to  the  local  aidmiaiotnUorB  of  the  ooontnr  to  reliev*  a  good  dial 
o(  that  adminiatialiia  irork  vhiah  Farlumaftt  had  AMnd  ItMH  malla 
to  battle  with. 

Mmiicipftl  TalephoDf,.— I^al  taraak  Okigoir  Tekphona  caat- 

iiiittee  reeumiueodod — 
ia)  That  the  pnamt  Maphoae  call  wine  i|r«l(ni  ehonld  baaiadiMlIp 

mpeiseded,  and  that  in  lieu  Oimot  the  aatenallc  ealHnr  and  clearing 

Unip  ^v'trnb  xhoiild  be  adopted  .  I>)  that  in  the  tlrst  place  the  new  sv^teni 
shoulil  If  11]  |ili«d  to  the  llillbeod  exchange— the  probable  cost  being 
C5tiinatcd  at  it  I.  TOO;  and  (.-i  that  offers  be  inrilrl  fnr  carrying  out  th*' 
necessary  works 

The  (^neral  manager  (Mr.  M.icntK)  I'eportei  U«l  it  was  necnwarj  to 
extend  the  switchboard  ia  the  Hillhcad  eseliange.  and  it  was  ii  rrr,  I 
get  offer!'  (or  the  work. 

The  ehainnon  (Mr  Jami>  Ai.>:x«ici>i^n)  explains  I  ifm;  il.-  iii;mbero( 
telephones  now  walking  waa  12,0U7.  ' '.'  the  Eubjcr.t  or-.  :ii'  !>er  cent, 
were  on  the  onlimited  system.  A  year  ago  a  committee  was  appointed 
to  consider  the  operating  arrandeineots.  When  their  system  b«^a  ttw 
adopted  the  coll. wire  Kystcm,  which  wan  the  lMK>t  known  at  the  time,  and 
WA.1  In  o««  througliout  the  cnuolry.  Tb<:'  ehinge  was  one  which  would 
bcnelit  both  operators  and  subi^rifcer - 

Bailie  HIU  CE  Ml'llUAY  r:i..v,  i  •.hut  ili  i:i.^tt-?r  be  relcrred  Kick.  He 
was  a  member  o(  the  commit.i  .i  np|>i'i:it-'<l  t"  i  isider  the  pr>ibab1e cost 
o(  altering  the  system,  but  despite  every  effort  he  could  get  abaolulely  no 
infonnation.  He  want  assured  in  oonimiliee  by  Mr.  A.  &.  Beonattt  and 
the  Corporation  received  the assnrnnce  (roni  Mr.  Atexasder,  thatlheeo«t 
would  he  Iritling.  They  were  now  asked  to  approve  of  on  experiment  with- 
out any  information  as  to  the  cost  of  the  alteration  of  the  whole  system 
(IT  U;  to  the  tinanoial  position  of  the  telephone  enterprise,  or  oa  to  Im>w  the 
ijiutit  ^  .>.it«  to  b«  provided,  whether  out  of  revenue  or  by  an  addition  to 
CAi^ti,!;.  Taking  the  subson^  in  HiUbead  at  «MM),  if  it  Goat  £1.300  to 
deal  with  thcM.  howiMMta  wooM  it  cock  «•  deal  wlthU^  cohetrilen? 
I  ( they  went  into  the  mflUer  tbej  weold  find  Uiat  ibeeiBenaltnre  imolfed 
would  he  £-i3,000  or  £'.M,000.  Despite  glowing  predictions  that  there 
would  be  a  rcieuue  o(  £10.000  by  this  lime,  he  understood  that  the 
position  of  th?  d€[wrtm???t  wa.  a'.'taally  •v.ir-c  tVian  it  fhis  time  last 
yeir.  The  CMip.>ra;i:'ii  -li'.iii'l  .-i.'iioii  l_v  i  iiri.^iiler  ih.'  pc..ition  before 
uuthoriaing  »ui.ti  ii  Utrgc  expeiulilure.  i'Ae  whole  lut-lbud  adopted  by  the 
coiiimittRe  from  the  day  I  licy  b^goa  bed  been  one  of  secrecy  from  liotri  the 
Cor|K>rat)on  and  the  public,  Thatvns  absolutely  wrong  in  municipal 
trading,  and  would  give  rise  to  hole-and  cnrner  work.  The>  expected  to 
di«tr»ct  attention  from  the  t;ro«a  inaoci;  icn^  of  their  preliminary 
estimates  and  from  the  faet  that  the  £S  lute  was  not  IWflag.  K  tiiegr 
bad  any  regard  lor  their  rejiutotion  aa  bufiine^  men  Uluf  WCOld  Cik 
more  hiformation  Iwfore  they  pa»«i"i  the  minute. 

Mr  \V.  F.  Am'i :ll^;,,^  said  that  when  the  Corporation  inaugaratcil  their 
telephone  service  four  years  ago  the  i)Ur«tloo  of  the  Awitchbaard  was 
r»-ii!!v  in  a  '.nin5'1ipn  rT*,\tc  Th.  y  limV  the  bc-i  a^lvice  ihcy  crald  (set, 
iiri'l  It  n..E.  Ijiiri'l  thut  '.mni!  .is  -  ii  iii  v.  iic  n.'t  .iii  c  il..lili~lii'J  -.iicc>'--  At 
that  lime,  but  .lupposing  it  hod  been,  Mr.  Uennetl  found  that  when  it  wa« 
introduced  the  proprietor.^  of  it  were  under  oMigatioos  to  theVatienfti 
Tekphoiio  Co.  not  to  supply  it  lo  oiiy  other  conoero.  Tlie  whole  cania  ot 
their  trouble  to-day  was  that  while  the  eiill  wire  system  was  a  sufll 
cicnt  Bervice  with  a  limitt'd  number  of  subscribers,  the  Corporation 
system  hod  dateloped  in  four  year*  wiiat  it  had  taken  anjf  other  eon- 
futf,  ineliadlng  tha  NatfonaUHO  jcara  to  deVtlop.  ThcnfMo,  the  ^nm 
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Uat  WM  good  cnoUKb  (or  a  amtl  mmlMt  ot  MtetOMBt  «M  IwJmM*'- 
By  allwwi  ng  <>t  hf  n  to  esperimmt  wilh  ths  ^lam  vUoh  Mnt  MW  pvfMid 
to  inlHwluuB  thtj  would  )tet  It  M  per  cent  cheaper  tban  four  ynrn  «gn. 
The  mlnntM  men  iidopi«>l  by  4 1  votes  to  D- 

ParliimnitaJT   NotiCO- — The   Midland   Klectric  Curpn.    f  <- 
J'ower  Diitribution  iLt<l.)  will  nppl^  for  \en\e  to  introduce  a  bl'l  ' 
ciinble  the  compftiiv  *o  mipplv  rtin!  tlistribute  electrical  enprj;?' 
in  Sui»rbricl(»f,  |i>  h   im  i.r  >  ■.■■  ■  1  the  time  fixed  h\  tlio  srnnr 
briilge  Kleotrir  l.iuliim^,'   imiir,  wi'Hin  vvhtrh  ftiournrnitfe 

CoiiMi'il  lire  to  lay  nimi  -  .m  l  -  i  p'.v  >  !■  i  in -  I'  v  m  itl.ni  the  couipul- 
ftory  lU-Hi,  nnd  to  alter,  nmeud  and  oxt4.'nil  the  provuiious  of  the 
iliilland  l  llectric  iWer  Diiiribtttiiaa  and  Lighting  mdar,  IMS,  itnd 
the  Counoil  H  IMOO  Older. 

Jtonjonth.— For  the  quarter  ended  I'eeeniber  the  I'.leelririly 
and  Stieet  Lightuig  coiuiuitteu  isuld  519,117  units  ot  electric  cur- 
Mnt,  of  wUcb  8M3os  mM  cypplitd  to  the  Corpontion  lramw»>  s, 
aS,MO  to  Flytmmth,  Stonaboiue  ukI  Devooiwrt  tmawnyt,  280.  IH5 
to  private  euiiKumers,  .H7,!t*iO  for  are  liKlitinf;,  .'i.HOB  for  private 
moton  ainl  ifi'H  for  miteelliineoii"!  pni-pi)M>«.  Tli*'  ••itinmled 
ree.ipti*  were  f«.7»W.  »«.  «il  .  «c«i>>!<t  iT..Oll«.  7«.  Id.  in  the  eor- 
rexiiondinK  |H-rio<l  of  IIMU),  when  the  tntMl  ronnuiiiption  wan 
itiljUW  unit-t  The  equivulenl  of  4H,7.HJi  H  e.p.  lamp*  in  connected, 
•gainvt  nv.-W  Iftftl  year. 

PrM6BtatiOB9.--Mr.  M.  II.  Volk,  on  reKi(;ning  the  pent  of  work<i 
en|;ineer  of  DriRliton  (.'orponition  tramways  to  become  enf^neerniid 
f^encml  majinger  of  Yolk's  eb  ctric  railway,  hiv"  Iwn  presented  by 
the  HtaflTwith  n  set  of  drawing;  instruinen;-  .n;  !  .i  triiuiway  text- 
book, and  liv  she  iii«M'hiinic«  ni  the  workshop  with  a  tvalking  Ktick. 

I>n  ^\  •  liir  -  i  i\  till-  ■  n;|>loye!i  of  Shoreditch  dxindon)  elcctrici'\ 
depoi'tuient  presented  >ir.  Sidney-  Ilerborl  TkouuM,  eleclrician-Ki 
«biiif»,  with  a  marUa  timapiaoa  and  omamaata  on  tha  oaeaaion  of 
hia  noent  inanHa|M.  In  lha  nnawriikUa  alMonoe  of  Um  angineer- 
in-diiaf  (Ur.  C.  KawloB  Bnaiall)  tfaa  gmaanlatton  waa  mada  by 
Ur.  Gaot|a  Kani|s  aaiiataat  noffutu. 

ftirtW  IMkllNl  BAntl.— On  MoMlur  th*  now  atoetrieal  and 
maelMUifeal  labemtorie*  of  Fwaton  TMbniail  School  wan  opanad  hy 

Mr.  Y.  W.  Uooih.  Tlie  iruxteiM  o(  tho  laM  Ifr.  J.  B.  Booth  con 
Iribuu'd  i.-2..-iOO  and  Measrs.  Diek,  Kanr  *  Co.  I'MO  tomwda  the 
coat  of  atjuipping  tha  kbontoriaa. 

ProvMml  Octe  l«VMMi«B.-tha  Board  of  Trade  \\a\i> 
r.     '    I  li^  Siidl.iirv  Rliriric  l.i({t>tinK  Order.  UKK). 

RetfarJ  —  The  Jtoiird  of  Triid<'  have  notified  the  t'otnieil  of  the 
ri  I  i>f  the  lletfoni  ele<-lric  lighting  onler, 

Ripon.  -The  Mayor  (Aid.  l.ee)  tliile^l  at  the  Council  ineelin};  on 
Tuesday  that  iie\eriil  coninunies  were  applying  fur  |irovi»ional  eU-e- 
tric  liglitinf;  ordent,  tliuugti  tiie  Corporation  airendy  had  an  order. 
They  could  do  SotbiBC  ontil  they  knaw  what  the  I'owvt  &  Traetion 
(IM  I,  who  had  alraady  obtainad  a  tramway  ord«r  for  Itipon, 

pri-;i'  I 

St.  Faaciaa  (LoodoBi.  At  Wedncoday  >*  Cuiuicil  luooting  the 
•leclrieal  ainpneer  <Mr.  .s.  W  ^  Ba^ea)  reported  that  annmber  of 
tbe  bate*  of  4h«  are  laiui'  (oaN  had  been  nplit  by  front. 

Salfotd.    Iiu-i       .      lialiiry  have  U'cn  granted  n»  foilov^ 
r.ltctrieity  dcpaiiUKMU .  .Mr.      I).  Taile,  ehii  I  etigiiUiT,  finiii  X<«li» 
to  CT'id.    Tramwavs  depjirlineiit  :  Mr.  K.  llalton,  nmnagcr,  (roni 
X.i<H>  tn  l-.->.i(l:  Mr.  (i    Ilolford,  cliierelei  k.  from  TilHt  to  i-i^.l ; 

Mr.  ('.  II.  <  \„  .-I TV.  in.nie  «:i*rii!!f-...lent,  fro.i!  lo  fAJO. 

BotltbaiBptOB.  i  he  boroujjh  electrical  engineer  (Mr.  II.  V. 
Street!  hius  presented  M  laogthy  nport  npon  tha  aul^aci  of  the 

depreciation  uf  plniil. 

Hr.  Street  Ihioka  it  inadvisibtc  to  set  aside  a  fixed  percentage  on 
eapital,  in  addition  to  the  amount  for  repayment  of  loans,  as  it  might 
s*rio<«ly  interfere'  will;  tho  niiJtrtiikiDt;  if  the  prenent  condition  of 
alluir:-  MiT^  alitied  In  ri>:;>r:l  to  Ihe  i|ULLitj'iii  •.)!  JnHL'./ia'.ion  in  con- 
nection v>  Ith  income  tax  uii^«tutnent»,  there  wA.i  nnlr  a  small  aiuoant 
invoHvd,  peatibi;  not  avenninit  £aMnaraMMB,«ndMdi4  notfUnk  it 
Krisa  to  irun^ft  hiKh  <ml  impoMibl*  IBtaa  of  dMUMtflOB  f4T  Iba  purpose 
of  evading  the  contribution  to  t)ie  National  Ete1ii<|iu)r,  a*,  through 
quibbling  over  a  small  turn  per  annum,  the  undertaking  might  be  com. 
mitteil  in  seni--  ftitUT"  years  *er  pnt'iin'  a=id«  a  sum  higher  than  the 
revenue  woi.ld  a-itivil  ^^ilr.Hut  ra^t^ 

The  KleL'lrie  I.i^titiiiij  cLiuitaitiee  reconnuended  the  Council  that  no 
fort  her  «iuu  be  set  aaide  lor  depreciation  than  iba  proviahm  already  mad*, 
and  this  was  approved  by  tbe  rouoeU. 

The  Council  Imve  deferred  the  recoiiimendntion  of  the  l^lectrieity 
couiiiiittti?  to  increase  the  salary  of  the  borongh  elei  trieal  engineer 
(Mr.  II.  F.  strtff'  fmi-.  (.•"fflj  i,i  X'(l.'<i  |.,  r  uniuiin  (Hy  annual  inere- 
uients  of  ]»  1    niiiniMi,  i  MMfiiii  iv.-.n^;  li  until  a  report 

fnuu  the  .Iniiit  hlectncitv  and  iraiuwaiv>  <T>ikunit(e«  baa  been 
ftaaniled 

Btapnaj  l L0Bd01l).—T'rte  Council  have  decldi^.  on  the  advice  of 
their  coiisuliui^.'  ■  ii!,inoer  (Mr.  .\rthur  ■Wrighti,  to  "pply  for  sanction 
to  borrov*  JE3,770  for  »l<irage  lank«.  witt»  r  s.-f'.i'ninr:  pluni.  kv.,  for 
tbe  eltH'tricily  workx.  The  FUTtrie  t  ii:liiiii_'  rniiiniin,',  n  pun  that 
the  nn'.icipaUid  increniw  in  tlie  oulpiii  m'M  winter  will  iie«e>i»iiaic 


tha  atoriaion  of  «a  aadttfaoal  itoain  taiiUna  (anatator  at  tba  alation,- 

and  It  haa  baon  deridad  to  obtatn  froin  C.  A.  Paraona  A  Co.  a  dn|dl. 

cnte  of  the  maehinf  rr'.-rtnl'.  !ii  ,triltr:>(|,     be  dclivercil  by  Sept.  1. 

Stirliuj.    '1  Ik  Couih  iI  Inr, r'  m  i;i;iim1  »nnetioit  Ion  further  li>au 

l\,'*.i>  f  -1        :tu"  ligiUing  I'vteiiMonv 

Sanderlaad.  Die  Kietirivity  runiiiiiun  r.:.<numend  the  Cor- 
]i.,rntiiiii  to  enter  into  an  agreoriii  n;  wiili  Sn  ,liinn..«  T.uing  &  Sons 
and  Short  Hroii.  for  the  aupply  of  cieetrie  (lower  to  thi  ir  sbipyarda 
for  10  yean.  Nanetioo  to  a  loan  of  4:1^,000  of  plant  and  maina 
in  roniiecUon  with  tbeae  estenaiooa  ia  to  ba  ask«d  (or. 

Tha  eatimated  graaa  axpanditoia  ot  tha  eounnittoa  dntbiR  Iho 
half-y«ar  ending  Sept.  80  next  ia  £11,667  and  the  lavanna  iSIMM. 
Intanat  on  tha  capital  of  A'90OiW4t  leia  tax,  will  amount  to 

BwtlMMi  The  tfanbot  tbe  nrtoMyeM*  poll  on  the  Ceiponition 
tramwaya  bill  iraa  8^147  br  and  1,887  ngaiaat. 

Tnte|H«-^nia  BUUia«er  ot  tha  Tkede|ar  Company 'h  colliery 
departniant  (Hr.  A.  8.  IWUia)  raoenUjr  anbmitted  propusak  for  8up> 
plyinff  eleeiricilijr  ia  hulk  to  the  Oonndl,  and  at  tha  btat  Counf  II 
meeting  a  depntotion  «aa  anninted  to  Xaenaa  terma. 

Turkey-- The  "  Financial  Tlmea"  reportn  that  u  lielglan  syndi- 
cate has  Aoriuir«d  a  ooneasaion  for  the  eotutruetion  of  electric  ligitt 
atid  power  wocko  and  tramways  at  Damaaoia.  The  eonaeaaioo 
Carrie*  tlie  riffht  to  otiltao  lor  tba  gancvatlon  of  dsetrie  power  all  the 

aviiilnble  water  power  within  a  diatance  of  IH  miles  of  bauiaseuii. 

Wakefield.— On  Monday  tfaeCooucil  referi«d  ba«k  a  rvcouiiucu- 
i1  iition  of  tba  Eleatrie  Lbbting  aammittee  to  apply  finr  aanetion  to  a 
I  u  rther  loan  of  £18,000  tat  eleotrie  ligbti  estawona. 

A  recommendation  that  Mr.  II.  A  Nevjllet  chief  nstiijtuiit  elec- 
trical engineer,  bo  appointed  city  electrical  Wl^nwr,  iit  X'-iW,  riiiing 
by  annnal  inemnenta  of  £2S  to  £400  par  niinwn»  waa  alito  refon-ed 
bockt  tba  voting  baii^  10  to  0. 

Vlulw  aai  iabmariaa  QiMm  Kot  Ibr  tbe  flnt  time  a  whale 
baa  anaoeeded  in  ransing  iiiatcital  danafie  to  a  anbutarina  tataKtaph 

cable.  In  the  Persian  (iiilf  on  one  oeca«ion  a  vihale,  in  the  course 
of  its  Aubiuarine  guuihols,  became  enlang1e<l  in  a  cable,  and  in  extri- 
cating itself  Kuceeetled  in  breaking  the  cable.  <  >n  iiiiother  occasion 
olT  the  coast  of  South  .Vniericn  a  ximilnr  result  followed  a  whale  x 
entangleuient.  Hut  the  !,*to«t  report  lall  iho  way  fmiii  Aluskai 
is  that  a  « hale  had  i-  /^i  embedded  in  a  enble  nil  Al  i^l.i 
roa>t  and  hecanit^  mi  rixed  that  it  was  unable  to  <"<enpf  ami  uaui 
drowned,  the  body  being  found  attached  to  the  cable  a  consider- 
aMi'  littif  after  death.    Thin  is,  anyway,  tlm  l)i*t  case  on  recor<l  of 

Wimbledoa.  At  tbe  lueeting  of  thv  CuuncU  laat  week  tbe  Gcoond 
Pnrpoaaa  eonunittee  japvrtcd  that  they  had  appmvad  tha.naonir 
mendation  of  the  Bleotne  Lighting  eonamittoa  that  the  plant  at  thit 

electricity  station  should  be  extended  by  tlio  addition  of  three 
liOOOkw.  turbo-nlternatore  with  cundenscrs  and  the  necessitry 
foundations,  that  one  I.QIKIkw.  turbo-altvrnutor  with  eondens^r 
be  ublikine<1  »n<l  erected,  and  that  the  eleelricnl  enuineer  iMr.  II, 
Tonilinhon  iifr\  bi'  instmrted  to  prepare  plana  and  ostiinatcs  for 
Hiich  founilittions  and  i>ne  l.lklOku  .  turbo-altomiUor  with  CondciMar, 
Sc.    The  recommendation  was  itdopUwI. 

OoBferli.  -The  Dynamical  Cricket  Club  g.ivc  a  eone<>il  at  the 
Victfinji  Till!  \rf tier. s) reel,  liiysu titer.  I^mdoii.  on  Thurwlay 
i\ L-rniiL-,  '.111.  i*'',  nn.ii  i-  till  jin  sui-Muy  nf  Mr.  W.  A.  S.  Ilension. 
Among  the  item*  on  tbe  urugratumo  was  a  iM>ng  by  Mr  F.  W. 
Cowdniijr,  tbe  aaentaiy  of  tbe  dnb. 


TBADB  NOTES  AND  NOnCBS. 

TENDEBB  INVITED. 
.St'  /,-  V.'.  ri.'7^/i  il...nihin;  (  riiinril  iiiMte  tenders  f.Ji 
delivery  and  erection  of  sub-slatioii  plant  and  ninins,  iiu'iiuiaig 
transformers,  three  phase  motor  generators,  boostem,  >-\trn  h.t. 
and  thrce-wireLt.  switchboards,  storage  battery  and  l.L  dialribulioD 
mains,  Specificationa,  Ac.  may  be  aean  at  m  iMom  oC  the  oon- 
salting  engineers  (Maaara.  Talbot  di  SMtcnaon),  90,  Vietaria>Btreati 
London,  S.W.,  and  copies  obtained  of  the  borough  ansvayor  (Ur. 
\\ .  P,  l.ovedav),  Town  Hall,  Milton  road,  Stoke  Newtngton,  N., 
after  Fab.  0.  Tandara  (addnaaad  Klectric  LiKhting  aomniittee)  to 
tbe  Tawn  HaQ  bjr  4  pju.  Maidi  6.   See  alaoaa  advartiaenent. 

Futham  (Londm)  EataMishment  committee  are  prepared  to 
receive  tondCfa  lar  tha  anpply  and  erection  of  condinbing  plant, 
boilers,  econoiidsers  raid  stokers.  SpccificutioiiK,  fruiti  tliu  , 
borough  electrical  and  coiiHulting  enginet^r  tMr.  .Vrthiir  ,1.  I'liller^ 
after  eth  in-it.  Tt  ndm.  oii  f(>nii<!  supplied  and  addrtwead  to  tbe 
Town  airk.  Town  ]]»]],  1  uiiiiuii.  ).y  nooH  SSnd  inct.  SecaO'- 
adverliacment  for  additional  (uirtieulars. 
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Mnnrhrntcr  Tnunwfiys  eouuiiitw*  arc  pj  i  11:11.  1  to  receive  undors 
for  Kuppl.v  nnd  erection  ofaiiiuin  swit'  hliosr  l.  v  ^ili  iry  ilinlrilmlioii 
buiU'cU.  kc.  for  tlu-ir  car-rvpuciue  xvorkti.  Spi-citicAtioiiK  from  tlu- 
general  nianiiger  (>rr.  .T.  M.  MeElroy.SS,  ricoulill.v,  Miii)eh«$tcr) 
Tenders  to  rhaintuin  of  fummiUM  by  10 a.m.  Feb.  14.  Heo  itIt>oan 
anlvertisctuent. 

Manchettcr  Klcctricity  couiiuittw  inviU;  tendon*  for  !«iippl,v  Mid 
erectiMl  at  Dickinson-street  station  and  sub  stations  of  (<r|  motor 
fene  Mton  and  (tt)  livG-wira  balMuusrs.  ijpitciJictttiont  fruoi  the 
Hontafjr  of  the  Elaetricity  eoaoaittiM.  Mr.  F.  E.  HiuchM,  TtiMkn 
(•ddicMM  to  IIm  efatiimui)  to  tli«  Town  Hall,  MwMhntcr.  by 
10  a.nj.  Slat  inst.    See  also  ndvertiacini'nt. 

DHhiUn  Corporation  iuvitv  tundors  for  iiup|ily  of  arc-liutipmrbonH. 
SpoekficttioM,  tic,  fcom  ihs  City  EnciuMr.  City  Hitll,  Dnblin 
Tenden  ta  Uia  town  elaric,  Mr.  Henry  OunpUill.  City  Ball,  Dnblin, 
by  Fabk  SB.    Sec  iiho  advcrtisptnent. 

Th*  CoonMl  of  tlie  >tel>ropoUt«u  Boroagfa  of  Btrmondtey  invitt^a 
tmdtn  for  the  supply  of  ■torta  and  artidM  for  one  year  from 
Manb  »1,  I90S,  including  arr-lamp  eaibona,  eoadaitR,  electricity 
inet«r><,  doniAnd  indiOAtorx  nnd  luain  fus«8,  mi$SM  oil«,  iodinmbber 
cAbb'«  nnd  jointing  rnnterinl,  Irad-covcrrd  cakiM  and  in<'t<>r  bonrd<i. 
Saiiipict  n)a\  l>*  .si-fn  nl  ilio  clrctrii-ity  worU«  npon  applicnlion  to  the 
borougli  cli'Ctrioal  eiii;ino<T,  Afr.  \V.  H.  Vincunt.  Kornm  of  tender 
from  the  town  derk  (Mr.  Fn^lk.  Kynll),  to  wln>ni  lender*  liy  I  p.m., 
Feb.  «. 

H(S)n>iin$mitli  I'lyOtidon)  Couticil  invites  ti  ndira  for  ibc  «.nppK- 
of  -.1.111  »  :V)r  tlic  12  months  ending  Miirch  M.  I'tiit'),  ir,.  liuiini;  nn 
lamp  MCCssorii'R,  i;lobc8,  &c.,  brooms  nnd  brUKhcs,  cnrbons,  coitntiii- 
tutor  brushes,  eluctriviil  ;ft>odi>,  (iles,  fire  bricks,  gauge  ulaiwes, 
incAodeaccnl  lamps,  iueulated  wireo,  lubricaiiiie  oil,  luctiU*,  meters, 
oilmen'a  nooda,  paddt^c  and  jointiiiK  luatariaM,  aervw*.  tool*  and 
Welsh  nnokeletB  and  o>tiier  eteain  eenL  Tcndert*  to  tbe  town  clerk 
(Mr.  ThonipBon'i  bv  4  p.m.  Feb.  H. 

llury  (Lstiu-t.)  Llcclrivit\  coiiimittc'C  in\iie  tuiiders  for  a  MOku . 
diieet'emrm  bich-'iiMed  gieneratiDK  ^^ftealiouL  Ac.,  from 
tbe  enxineer  km  manamr  (Mr.  R.  .T.  Wataont.  Tenden  to  tbe 

Municipal  Offlcf.<,  lUiry,  bv  noon  Fob.  14. 

\Vc»l  Ham  Uorougli  Council  invite  lenders  for  engine  roam  stoic-t, 
eiM«,fait«Riatin)|  wattautan)d0iiUo.|Nil>  booee  cutout  bogiMi  trans 
famMn,  bteandeacent  lampe  and  coal.  Tenders  to  town  derk  by 
A  p.m.  Feb.  9. 

Miiitittiil  lltiiliriiij  Co,  (Nortbciii  Ckji.nties  coiinnittee),  In  liind, 
require  tenders  liy  lOtli  in»l.  for  VI  months'  supply  of  stores,  inehi 
dmi;  li  legraph  ironwork.  bHlteri>->i,  mtriml  wire,  A  :■.    Tender  forms 
from  York-rwnd  Hltiiiijn. 

iiiirkiiiij  District  Council  require  tendi^rs  h  p.iu.  lOtb  ilial.  for 
dynamo,  watev^taba  bgiler,  feed  pninp.  water  aoftaiwri  traveUing 

cnuie,  Ac. 

J'orttmiiulh  Corporatitm  roquirc  t4nder^  by  l.'ilh  inst.  for  street 
work  iluyinjj  cables,  tie),  and  "inpply  of  <  li  i-tricnl  giwd.",  iron- 
niongery,  Ac.  for  I'i  niontli^. 

liliiekbitrn  lOleotrioity  and  Tratuwajra  eittumitlee  invite  tenders 
for  stores  for  12  month*  ending  Mareh  35, 1906.  Tcnden  by  noon. 

of  lUth  inst. 

I .  , I  '.),//.  i-.Liynr  Electricity  cotiiiiii'.r.  .  ropiire  tenders  for 
a  liii)e  weli  pump  for  their  electricity  %iork*.  Tenders  by  noon  f>f 
Feb.  li). 

Hf'ord  District  (V.>i;ih'iI  iisviie  t«nders  for  al*oHt  2, -100yds  of  0'4iU 
concentric  ann  . n  il  c.ail, ,    Tenders  to  cbainuan  by  4  p.m.  Feb.  7. 

Leek-  District  (Council  require  tenders  by  20th  inst.  for  wiring  and 
fitting  the  town  halt  for  the  electric  light. 

Ti.dmtiriUn  Corporation  invite  tendere  for  eiippl>'  of  electricity 
njeter*. 

Army  Ooatnctl.'  'Manufacturers  who  may  wish  to  be  invited 
to  lender  for  army  requirements  should,  by  letter  addressed  to  the 
Secn-tarv,  War  OHice,  «t«it<' fh»>  particular  articles  which  theynianu- 
fariiin  Hid  the  nameif  ct'  :it  l-ast  two  well  Ui-.t-.M.  (irius  or  public 
fKxlje.s  who  have  purckaacd  troui  them  fi;..l  ;ire  in  a  position  to 
certify  as  to  the  quality  of  their  pro-ii;»  1  .  n^-  The  articles  to  be 
purchased  inclu<le  electrical  stores,  cables,  chemiosU,  clocks,  copper 
wire,  ({lassware,  Ar.  I-"imis  who-ie  nani°s  ar©  on  the  War  Office  li»t 
need  not  apply.   Further  particulars  ace  given  in  an  advcrtisetuenl, 

TENDOM  BMnVID  AXS  AOOlnBD. 

London  County  Council  on  Tuesday  received  the  following  tenders 
for  rnodingand  plateliiying  in  conneetioii  with  the  Cumtnict'on  of  the 
condnil  <raniway>»  from  ClerkenWcU'TOad  tO  the  .\ngel.  Khngton  :  — 

Jolm  Mowl.im  A  Co.  (,i.vr;.//-<f)  £27.928   0  0 

Muirheail,  OceiK Matthews    .Tl.ill'.i  1.')  li 

J.  O.  White  A  (!o   ;{1,21H  710 

Diek,Kerr*Co   •.•9,921  <j  10 

Wm.  OttOthe  *  Op.   ,   S»,704  1  S 

]t.W.ltaieh«i(U*Clo   «»,mu  C 


The  Trai(inert)  Jkiy  Ik-. i Uh^ik  nt  Co.,  Birkenheat!,  \>\.i>.-f>'\  .1 
contract  with  the  Power  (i  i!-  I Hrpn,  <LliL),  :10.  \  1  i.  ria  >  «-<rt, 
London.  S.W.,  for  a  gas-<irueu  electric  inst.-dlation  ior  tlieir  iipw 
shipyard.  The  installntioti  consists  of  a  power-gas  plant  of  8,W)0  »<P. 
capacity,  the  larger  portion  of  tlic  gas  gcincratud  bisinj;  intended  for 
tiring  fnmacee.  The  deetrie  gaiMtatbig  pbnt  oompiiaaa  two 
-100  i.B.r.  gae  engines,  Mcfa  din«i-«oaplM  to  a  Bniee  Paebloa 
890kw.  ^yniuiio,  and  tluna  S50  lb,p.  gaa  augiiMw  each  direot- 
oowpled  to  a  Braoe  FteUet  l^Okw.  dTdanio. 

The  tender  of  the  F.leetricjtl  Eoginaartng  A  Ifwntenanee  Co.  lUM 
boan  accepted  by  Cainbc<rwclt  <L«Mloii)Ooaaejl  Ibr  keeping  in  ocdor 
telephonea  (Hid  alMlrie  boUa  ia  Uia  Dbwa  Hall,  and  the  londar  of 
May,  Calder  tt  Co.  haa  been  aeeeiptad  for  mmaar  voile  at  Oiovo  Val« 

depot. 

(•nnskirk  (iuardianx  havij  a.'cept<-d  (he  following  lenders  : — 
Morlcy  Elei.  Enc   C  i  .  ■■i--'\m  -  \hau3t,        p'ping  and  ert'i-ttesi  of 
|i,iiijt,  at  i:4lj3,  and  (01  a  iwoiUir  &i       ;  Hatt  Accnmulitor  Co   :  l.i-u--;.- 
baiter;  (U6  standard  lighting  tjpe  cell*).  £847.  9&,  and  £1».  19s.  p'«r 
aDnum  for  flw  Han*  aMUOtauuM*  \  H.  Taili  A  Co.,  wiiiag  and  cabfaa. 

8«anaaaCorpomtion  have  accepted  the  tender  of  J.4H.lleLairiMi 
for  a  4S0  t,a,r.  marine  type  iriple-oxpansioo  engine ;  thataffiiaoaaiis 
BrathoM  ft  Co.  for  A  Sa^w.  oontinaons-ourremt  iigaaaaa ;  and  tliftS 
of  HarbMt  Mania  k  Baaleit  (or  an  8>ton  travelKng  band  nana. 

Sandaidaikd  Ebetricity  k  Lighting  committee  bava  aaemlcd  tbe 
tenderof  BalcteftCo.  for  a  cooling  tower  at  Uylton  foaa  •Mtion* 
and  that  of  A*  Sondarbod  Forga  A  Engineecing  Oo.  fait  akaiatioos 
to  the  plant  at  the  ■ab-etatiooa. 

Tha  I>.r.  Hattery  Co.  (Ltd).  11,  Victoria  street,  Ixindon,  S.W., 
have  received  the  order  for  tbe  storage  battery  for  liammate  elec- 
tricity worka,  cooaiatiiig  of  fiW  LA.  ijype  Ill-plate  cell*  in  kad-liDad 
wood  boxea. 

Hackney  (London)  Gonoeil  have  accepted  the  tender  of  Johnaon 
k  rhillip*  for  are  lamp*  and  pillani  and  thoaa  of  Iba  Bmaon 
Mfg.  Co.  and  the  SehaUner  KIrctiidly  Meter  (Ltd.)  lor  demand 

indicstora. 

1'  i  lsiv  CorporaUon  hnvo  aeetpted  th*  tandar  of  Johnion  * 
1  hi  ihp  for  undei^ronnd  eaHea,  btnea  and  awitehboaid.  Hie  eon- 
tract  indudea  laj'ing  and  moting. 

Tba  War  OAao  baa  jdnead  an  «td«r  with  lofanaan  *  FhilUpa  for 
rubber  and  pafar  caUB%  with  boaaa,  for  tba  alaetrie  llghtmg,  Ac, 
at  tha  Royal  Saaali  AmB  FaatOiyi  Enfield  Lock. 

F.ait  Ilnm  Gouneii  hava  aaoaptcd  the  tender  of  UoUrvm  Broa. 
for  the  supply  aad  aiaatiait  of  two  ranges  of  dcitniiitor  cclla  and 
regenerator  at  SH^M, 

l>erby  Corporation  have  plaoed  an  order  with  Callandar'e  Co, 
for  tramway  feeder  cable  at  X:iOH.  lOt, 

Ktcpney  (Ix)ndon)  Council  have  placed  an  order  with  C.  A.  Panona 
k  Co.  Cor  a  ateam  turbine  ;;.'n<  ritto.  i\t  i'.veoi). 

:BnBlN£SS  NOnOES. 

Meiisrs.  Itichard  C.  Dieppe  and  W.  T.  Knorr,  have  started 
business  under  the  title  of  the  Universal  KIcclrical  Mfg.  Co..  at 
14,  Station-parade,  I'eckbam,  London,  S.E.,  for  the  nvmnfacture  of 
switchboards,  s'.vi;.  hi-i  i.iid  accessories,  ^fr.  llirj^ii'-  fi'is  be*"!!  for 
four  years  with  .Ifjlnismi  ,v  I'luUii.].*  lus.  ■■icf  drditu'lK -in:!:;  w.^rks 
ir.ana^er,  and  pr«viuusly  had  considerable  oi^pcnunce  with  leadui;; 
I'll  ntrical  engineering  and  shipbuilding  firms.  Mr.  Knorr  has  been 
uith  Johnson  k  Phillips  for  the  past  14  yenre.  in  charge  of  switch- 
board, arc  lamp  and  nn-i-  'iai-^cian  shops. 

The  General  Contracts  Co.  |  Ltd.),of  1,  Fencburcii-ftvenue,  Losdlun, 
F.C.,  have  found  it  necessary.in  uooscqueuce  of  inci'casin^;  1  u->-  . 
to  remove  to  lariger  premises  nt  (H,  Itnuelwry-RVenuc,  Clerkiiiiwili. 
London,  F.C. 

•lohn  isandford  and  Hy.  Win.  Wartnaby  Dix,  electrical  ettgineere, 
44,  WatorkM-att  BinalniHuin»  faava  diiaolvad  partnanhip. 


Plant  for  Sale.— Measrs,  Ue&nland,  rerkiti  j:  Co.,  Leeds,  hava 
for  lalo  two  fiO  sue.  Sentinel  engiaea,  direct  conpled  to  30k  «r. 
dynamoBi  alao  a  gaa  engino,  ft  SBItw.  Taunton  dynamo,  two 
»a  B.r.  Waitiiigihonaa  an^nca  wth  VSkm,  Haitoell  dynamoe.  Sea 
advratiaaigiaitt. 

Mr.  H.  W,  Bmdon,  7ft,  Ruahej-giacn,  Catibrd,  a.B.^  haa  for  aala 
a  gaa  engine,  dynanwi  E.P.S.  battery,  tx.  Sea  advettiaeDient. 

BoflUtesa  for  Mfc^A  «all>aatahUihad  aicehnnkal  and  akeirical 

f  nfTineeriiH-  bueineee  la  for  eale  by  prtvalo  treaty  by  Mewa.  C. 

I'  I   r  \  '       ;  '  l!i-niir>tl'H-hill.  Hirujingliatu.    jHee  ailvcrtisemenl. 

Premises  for  Sale,  dPC.— >fessr«.  Furber,  survuyon,  valu(-ri»  and 
auctioneera, g,  Warwick-court,  Uray's  Inn,  London, WX)„ will ofler 
tor  alio  at  tha  Mart,Tokenhoiue  ■sxtA,  London,  on  li^udiSatSpjn., 
a  anbatantial  bailing.  No.  ISB.  Faningdoa-zoad,  oontpdalaf  a  wara* 
howaeaod  faatoiiy.  of  which  particidan  will  be  found  ht  aa  aofaitiM- 
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ntmi^hwrhm.  TImM  ft«iniiM>«  were  formerly  in  the  o«ciipAtion 
o(  Vtmn.  Ely  Broa.,  tba  well  known  auiimtnition  mnnufiu'liirprx. 
wlw  have  nowecMted  ii«w  work*  kt  £dnioiiuui,  where  the  Farnng. 
don-RMd  bmnah  aTOit  huianw  wiD  be  «utled  on. 

A  ground  floor,  MM  2,760  niper.  ft.,  equipped  with  oleclric  power. 
Mid  suitable  for  leMtal  engineering,  u  to  let.  .Vpplicatiaim  lo 
ilvmn.  Manball  *  Ga,  Cunpbell  Woilu,  Btoka  Kowington,  Lou 
don,  N«  Sm  RjhwtiMraMit. 

HeMM. Stinuan  ft  Son,  S,Had(g^  Btrcet,  E.G.  and  3,  New  Kent, 
imd,  S.B.,  London,  have  ostemiva  factory  prciniaea  (elo«o  to  >  nux 


hall  imd  Nine  Ebm,  witii  froatagD  to  the  mMn  roaH  to  let.  b«c 
■dveiiliaaiueiit. 

BUetrie  Pendant— A  new  form  of  eketrie  pendent  h«a  bean 
inirodufod  by  Meam.  Player  *  Uitehell,  of  Birminghem.  who  mo 
nolo  mokera'of  this  device  nndrr  Lea's  patent  (No.  1^,169,  1904). 
The  fitting  is  designed  for  the  lightine  of  umchitic  nn<l  other  tools. 
It  is  oliiinipd  to  be  particularly  nilapti»bl.  tn  iilmiKt  any  ttppnnitiis 
for  wliicli  iiu  luljitsUble  Rtting  of  ilic  kind  is  n-.iiiin-.l.  The  litlin|;» 
arc  niftJe  in  four  si.-oft,  tlio  lar>;i-l  for  uorksliop  ami  Ihi-  siiinllcsl 
for  oflice  tiM. 

Sleettic  Fire  AUm  Appar»tnB.--Tlii  r«  nr<>  inany  claims  made 
in  11  jKiniphlpl  jimtisHUwl  bv  thi'  Mnv  (►ntwn>  Kito  Applianci-sCl-ld.), 
92  ami  94,  l'iiiilnir.'ft,  !.(inilon.  !'  ('.,  Init  it  is  fair  to  the  company 
to  sav  tliat  iIms..  i  lnimii  uri'  justilii'il  by  llio  proved  rcsnlts  w lier<> 
Mny'Oiitwav  !'tn-  .-ipi»Uaiic.  ?!  haw  U  <  n  inxwllwl.  And  innnv  of  th<'!»i' 
insUllations  arr  n  |>ri  s<  iitati\ .  .  (ur  llioy  in<'liid<^  siu-h  huf^e  HOCks  of 
IniiitliiiKs  a«  lliuM-  orcupiwl  by  Messrs.  Clark  *  Co.  at  Paisley,  ■! . 
Toiiiploton  &  Co.  at  Ureenhead^  tbo Midland ttailwaj Cik'ab^ini;^. 
nt  Ili  yshaiullarbour,  Uanad'aStoceeatBrompton  (Louden)  Koivn 
1 1 .  •(  'oanCsetiMWiy  woeke  at  Yorit,  and  eeor.  »  of  oihor  large  work», 
|,u  iiiisn,  nmnidpid  1iaiUinf!«,theatree,eclm>U.  .vr..  nt  homo  and 
ftlinkad.  llrsidex  hping  an  cxrollent  OXaniplo  of  tin-  prinn  rs'  art, 
Ihf  hook  dewribing  tlie  Mny  OiitwajP  amamtus.  mI  uliii  h  ui  liavi 
rrK^iviHl  n  ropy,  runtnin-i  inforiiialioii  whicb  ia  of  int«>rcst  bolli  from 
ilx  technical  ami  >;i  lu  ral  cuiiU  iitn.  .\ttenlion  haohem  glTen  to  ill-' 
iltturtntions  as  the  subject  dcr-ervcs. 


I  city  ligMiaf.— In  connection  uith  tliv  liKbting  of  xoinr 
of  the  inofit  iinporiant  parts  of  the  City  are  lampa  of  the  "  J£xceUo  " 
typf.  mippliod  l>.v  the  Union  Electric  Co ,  lSl,QneeBVieloria4treet, 

i..4>ndon,  KC.  rir<  Ui  i ctnploiycd. 

Wtnlaaa  Telegraph  Oed*.— Hareod's  Wirelcas  Ti'l<>;rnph  Co  , 
IK,  Fineh-lane,  Lootoi,  K.C.,  have  (as  a  cotiH.M|m-n.-r  <,f  il...  uoiia 
neently  iaaucd  b:rlhe  FOstmaater-OeniTnl  nt  i  Mum  <  tmn  witli  tlic- 
accrptancc  by  tin-  Pout  Oftief  of  nios»ai,'<')i  lo  he  forwarded  o\er  the 
syictem  of  the  Marconi  I'o.  to  shipe  al  "i-a)  prepared  for  early  pnb- 
licntion  aspecinl  tpSoirraphir  codi-  U>r  tin-  ime  nf  senders  of  wirel<>98 
messages.  It  W  >iUii  mtt  mkil  t.>  i-i^m-  fi"ii>  tinn-  to  tiiiif  a  rt-Kislt-r 
oontaininc  the  nanu  s  and  t<  Iru'rapliic  ami  liusim  s't  adilrcsscs  of  all 
p.'iMin-.  who  il-i-  till-  Man-oni  n  di'.  tn  i-n;.lilf  jn  r-inn-.  hntli  ashore 
and  atloat  to  asccrUuu  promptly  ihn  nanic-<  and  addrtssts  of  iIiom 
with  whom  they  ean  aatanimieBte  by  this  means. 

OltWfltUti  he. — In  a  new  switchboArd  list  of  the  Ovm  ral 
Electric  Co.  various  types  of  piuieU  are  illiistnilfd  aud  describtd. 
Moat  of  these  panels  havt  Im  n  s|M>ciallv  di>i<iL-ned  lo  meet  particular 
wqidremeitte  of  cential  -.tutici.  .  ni^im  c  r<.  The  company  have  put 
down  epeeia]  plant  at  their  Manchester  works  with  a  \  ivw  to  nir-ct- 
nig  the  demand  for  apeeial  typee  o<  hoaida,  and  all  pnrth  have,  as 

far  lis  posbi- 
ble,  bct-n 
'  atondardiaed. 


'atandarffiaed 
part*  is  the  framework  on 
wliidt  the  panels  )ia\e 
beetrwoilted.  These  have 
be^'^Mihed  as  far  its 

imssiblr  t'l  simplify  the 
-  ii-liuitt.  I  of  (111-  tward 
■Ai'la  iii  i:ilerf<'ring  witli 
ir^  Htr.  iiLitli.  The  accom- 
piiuyiiii,-  illustration  »hows 
thn  '&t  III  i  ltd  framework, 
luid  gived  a  good  idea  of 
the  eaaa  with  which  these 
boards  can  bo  erected. 
The  design  in  Hiii-h  that 
both  ineoiiiiiiB  and  outno- 
ini»  niaiuo  can  he  c.irncd 
down  through  tin-  cahlc 
channel,  and  theneo  carrinl  dirr-it  tliiough  a  BuiUible  o)»  ni'>h'  i-i 
tl»e  base  of  the  franii-  direct  lo  the  terminals,  thus  ciisunn;;  a  i  h  al- 
and flree  run  for  the  uuiins.  The  high-tenaion  switch  gear  illustnitod 
hi  the  now  liat  ie  enitahU  flir  attemating-eorreat  cinoite  to 


O.B.O.  BrAKi«\aD  OMrr-taotr  Switcnaetun 
FaAucvroBK 


10,000  voltn.  The  Bwitches  and  circiiit-brcakpra  are  of  the 
pliini»iT  typo.  In  the  aauio  Ust  i»  included  the  compiuiy's  st.in- 
dard  ivpe  or  traction  feeder  pillar,  and  there  is  a  good  list  of 
acccssoH.".  :iim|  fpare  parte  for  both  contmuona  and  alternating' 

corrciit  work. 

KiTcnt  railway  disasters  have  called  rem  wi-d  .-itlention  to  the 
snli)i-i't  of  ellicient  sicnallini;  syslfins.  and  the  opportunily  is  taken 
In  the  .Nfiller  Sidnallini;  Syiid.,  S  il.^lmrv  House,  l.<.;i.l.  ii  Wall, 
ixjndoii.  I  !.C.,  tn  iss'.ie  pai  lii-iilars  nt  their  system  nf  lailvvay  Hi>;na|. 
lin-,;,  v,hu-h  they  i  laim  wouM  Im'.'-  preM  iited  sr.t  )i  ai  >'i  1,  iits  as  that 
uliich  rr-eeiiiiy  uci-iirred  on  the  Midland  Uiulway.  I'bc  company 
regard  as  an  additional  reason  for  the  moat  np-to-datt  Metaiiie  m 
signalling  being  ailoptcd  on  railways  tlie  fact  that  tiia  liwieaeiiia 
■peed  of  trains  finds  the  old  faahioned  Bysleniaa(a%na1Knginuqiial 
to  the  demands  made  upon  thetn.  The  Miller  ayalem  waa  lill|y 
deaeribcd  in  The  Klertrieian,  Vol.  I..,  p.  680. 

"  Tangential  Water  Wlieols  "  is  the  ■object  of  apamphlet  issued  by 
the  Abnor  DoUeCo^olSaBFnaaeiaeo.  U.SJL,anddaaerihaaa  trariatf 
of  apparattu  eonneeled  irith  water*wliad  wmi  maontMtnred  and 
supplied  hy  thi'  company.  One  of  the  illustrntionK  show*  a  Pcble 
wheel  iiisialliHl  at  the  vrorke  of  tho  Edison  Electric  Co.,  at  Iios 
Angeles,  after  a  year's  contfaraona  nuudng  under  a  head  of  water  of 
l,MOil.  atdWrem  par  BriB. 

From  Messrs.  .Tohnxon  ft  Phillips,  Charlton,  Kent,  wo  have 
received  an  illtistrated  poiuphlet  descriptive  of  their  cables  and 
junction  l;<i\es.  This  lirm  inanufiu'tures  rubber,  paper  and  dry- 
I  (ue  cahleH,  mid  has  m  slock  a  large  number  of  desii^s  and  paltcme 
f.  .i-  ihsennnecliiii,'  boxes  for  all  cl.-«ises  of  cable.  The  iindi  ruronnd 
network  disenin-.i  i  ::m^-  .md  fuse  boxes  are  fill' '1  m  tti  i-i  II  r:i\i-rs, 
ami.  Ix'iiiK  iM-lf-cunuunv«l,  it  is  uimoccssary  to  provide  brick  pits  for 
iheiii.   They  are  tbue  eaay  of  aeeesa  and  there  are  no  bolte  or  nuta 

no  the  eOM-IT«. 

.Messrs.  Sji  111.  ii«  .tilers  A  Co.  Imve  is^m  d  some  further  leaflet* 
I. No.  .'lOTr.,  .".IS  and  .'.4(1  .  J  he  tirsl  deals  with  M.C.  controllers  for 
el  .Dies  :uid  i-aiislnnsof  staiidaril  sizes  fmin  M  to  4(>0  anipproi.  The 
second  deoU  with  1'  generators  (four-pole  continuous  machines) 
made  in  eight  aiaea,  frma  likw.  to  40kw.  These  have  wroaght-toon 
pole*  coat  eoBd  inta  iho  fraawi  which  ia  circular  in  shape  and  of 
cast  iron.  The  pole  shoe*  are  laminated  and  screwed  to  the  pole 
face.  ^Vhilc  the  bearing  bracket  at  the  driving  end  is  cast  in  one 
piece  w  ith  the  fnune,  that  at  the  oppositi^  end  is  bolted  to  a  circular 
.se.itii-.j?  of  the  frame.  Each  ai/e  is  standardised  for  lii){h.  medium 
and  Vnv  spi-eds  at  110,  iiao  and  iHW  t-olto.  The  hMt-mentioned 
h  utl> :  deals  with  iiintoi's  of  a  eotwepondii^;  design, ranging  fkwn 

'2j  II  H.f.  lo  M  li.ll.i-. 

Part  1  f.lanuary ,  l'.H>.'>i  of  Meitsrs.  W.  T.  Henley's  price  list  of 

paper  ini.iil«ted  ealili  s  tor  electric  lighting,  power  and  traetion  liaa 
In  <  n  isKiie.1,  and  eoinprises  partieiilum  of  a  lengths  ji  *.  ■  f  ealiles, 
im-lv;diiig  low  tensinn.  single,  eoliei'iitnc.  triple  enni-eiitne.  t-.vjn, 
thris-  Coie  and  high  tension  enm  enirii-  euhles.  '1  In  se  iiartiriilars 
are  tabulated  in  a  form  eiusiiv  fnllnwed  by  tho.se  who  seek  the 
iidni-mation  which  is  given,  'l  ln-i''  i-..  in  addition,  some  introdao* 
tory  iiniiter  giving  porticnlars  of  the  procee*  of  niannloetare  The 
tallies  are  cokndatad  xfoa,  the  reeently  pobKihed  refort  of  the 
Knf;ineering  Standard*  committee. 

The  Siniple\   Sletl  Ci.imiiiit   i  ■  >.   notify  in  a  leatlet  (Na  102) 
jiisl  issued  that  iiiipurtaut  perccnlaKo  reductions  in  tlie  price  Ot 
"  Simplest  •  inaterial  haea  been 
obtained  by  the  trade  on  teqaest. 

A  circniar  list  of  iron  clad  moU>r  starterit  i*  i 
Moy  (l.ld.\  Camden  Town.  I..>nduii,  N.W. 

New  lists  of  vee  criMiips  luid  blocks  and  of  box  jige  IWtW  been 
isKiRsd  by  Kdward  (1.  Herbert  ;I,ld.),  Mottcheeter. 

Exporta  of  Electrical  Appanttu  vaA  HMttlaL— The  follow* 

inf;  list  «;ives  olUcial  particnlara  of  the  exporta  of  Dritish  man* 
factured  electrical  apparatus  and  material  (including  telegraph  W}d 
lelephone  w  ire  and  materiala,  bntnotinehidimr  deetrieal  maemnaiy, 
which  is  not  separately  qwdBed)  boB  Jan.  SSto  SI,  with  the  porte 

of  destination  : — 

—  .t.'-K— £17  i'.ele|.-rai:h  ai  parji  i-:,  il/Hcd -  Alcxandlla,  iCTSSt  (ilfe 
Town,  &i!>i  (iuclodiDg  £73  telsnaiih  uoturial)  ;  Dolacea  Bin,  497; 
Durta^AIM  (hMtadlag  «U»  tSivagh  awierial);  Baat  Xonden,  tm ; 
Port  BIlHMh,  Ml.  .4iytRlfne--8aanee  knm,  en.  dMlroieita— 

Adelaide,  £10;  Fremsntle,  £S9;  L<aaneeston,  <47|  Ptaih,  £150 ;  Sydnty, 
£083  ;  Wrllington. £429  .4;or«ii-£l»  .lelsgiaph  material)  /..'i.-tt— |Uo 
Janeiro,  £"iN.  Biirma  -  llaDROon.  £.1H,  Ceylon— Colombo,  £  I (  hina  — 
Kciwtoon,  £200;  Shanghai,  i:-.i07.  <  ii,-/nrT  Cfcin.i— Salmon, £10,  t ,  rr,.  .-  - 
Pajis,  i;-iO.  liermanf) — Hamburg,  £5a.  Gibraltar  -£".I7">,  ilMund  — 
]iott<irdsin.  £10;  Amalardam,  jtW;  VlaaUiw,  XM,  //on;  A'»n<;— £'iOB. 
Mki  -  Bombay,  £1.19  ;  Oslentia,  £408 ;  Madras,  £l»9.  Iinhj  Leghorn, 
i;;too,  .,'.r;..-iN -Kobe,  tn3  :  Naga-yiki,  :  Tokyo,  i::i,v.'7  ;  'i  i-kohama, 
i'Js'J,  '■  i.'-  i.  1:1,3,  Slrjili  .SVi(k,mr,'i(»— I'.nanjf,  £i!Til  SinK-apore,  £16 
(telegnpb  material).  Total  £t>,iKM),  acaiiiat  £iuC,UiMi  iu  th*  ootTespondiag 

weak  kMt  yiM      n  to  M. 


Cofiiea  of  the  leaflet  eon  be 
IqrEmeetF. 
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PATENT  RECORD. 


t%»fillmuM  Lial  1/  Aji,/JkiU.»<uJar  PaUnU  and  i>aciii>-aSi«M  BuUu>te,l 

fS'j!!"^!^-^  «U*  JmnMl  <y  Mwwi.  HnmoaiL  Bun  k  Frtor, 
OI««Krfl>ii<«ii«^fM<«,»>,  CKciMtry  AMtt,  LanAm,  Wife 

APri.ICAIln.Ns  FOR  PATENTS. 

l7h^««ini<l(«W,M««jvlmrtMMW^ 
Ttomalii  G.  HM- 
26,391  M.  H.  Svnu.  VaciMMbm  loroMwitli  "  H«ru3ta  " 

2t>A39  K.  l;(c««ii>TiTH.    Elec'ri;  liVht  .)ec..ri(f«u«. 
26  41.S  V  I.  I  kbxt  (<  .  Wirt.  l.S.  .    Rl tube* f.« vtee'riio 
86.446  V.  1.  VtMXX  C  W'i-i   r  -~       v.]  »,h.t..f. 
*.JJ2  *•     1"'-T'n- awl  I    \  M  i^r  ts     liuuIatuT  fur  riMlric 

06,475  A.  H,  UcNtik  yu.cuu-  tirr  *tit au  kii  l  UitrDW-indiakliiTa, 

26  52}  n.  J.  i  noKLiT  and  A  Rli  KitMI.   Ston^e  baiWriet. 
^.638  F.  HiiiiinKT.    Vatf,  l«i*t.  ctillaglign*,  w»ll  pl«g^  *e,» 
a6.&52  .s.  liiHKLLUL    l.wterniforuieia  eluMei^htiOK. 
»,Mi7  A.  J.  li.n.T  K  A  A»lier.f(,  A>Keriit>    iVmlaeain  cf  nfUto  of 
tbe  »Uc*ti  group  lir  «lrclTal;sl>^ 
1  Oi  K.  DAHtt.    Dif«!t  :uirvir:  Jynam  .  «)•,  trie  matliinr*, 
)  KT..H.  Co.  (Q.E.  <  ...  ,1- .S  1.    Kttririr.il  .litUibuUuo, 
m.T.  M.  Cc.  (;.K.  i  -.>  ,  I  IS.  .  Switchc, 

I  J  Y.  JoHx-^is  A  i.liii  *  s      F*brik,  Omawv  Pro- 

<»uciB<!  r«MU«ii!>  in  Rsw-.^  by  dfi  tric  arx., 
B^W)  I.  K.  WuM^,  App«raiu<  f.ir  holiiu;;     M<|i]DdiM3  %tM*  f  Wan 

SMIA  A.     V  u.h;  .  J  L  w.  atwKPW.  AndiaoMi  fiir  ihlftiiig  p  in  U  of  U«m- 

•  njB  or  rajlwsT*. 
86.6S6  W.  Giiii.TciN,    t'Lvtric  Umia 

26.679  U  ,  .-iB  unR.   Eierni!  cumut  pr  tec.in^-  d,vi./».<.    ,      ,  Me.! 
f  -r.  DiP  a  1900,  daM  vf  ■fpUuktiL ia  Gtrmaur.  • 
« 'r  "**  *  O.  S.  . .Rtiuiwi-    TeW, .t>i«. 

■°>°=*     FMKffntm.   Aif«iJiut  fi.r  <virel««  t«'l«jp«iiihf  or  Mfpltaay.* 

n*wni»:.r  8  19C4 

if'-^  .       ,  •"^»<'f  ■>'•  -^utonMMicaUfifi.forelMtricBio'.uiT. 

26  -09  A  s  p..    xBv..   li^*dfo:d.  ruM  or  toramil  kna  fur  «l«cbi8 

27,746  J.  f  ii'hf,.  J  !  .T  r  x\\rt. 
M.«.  •  iM »        IS-  I'tt 

tei<!Kra|iiiu.'  r«>x«xirr'. 

96,757  .■'luiim  ItiKmnn  *  Cv.  (KtMMoi  t  Hikto  A.O,  Oemtay.) 

Kle«irie  bcUt.*  ' 
2ti  7M  J  M.  \Viiii>       ami  W.  p.  D*snfi-   Arc  bup*. 

I?       M  '    '  "^•"W"  '•«•  '•••fttirsl  «e«ti..ii  »pow*««w. 

— II.  )l.  J.  .vhwant*  :u  \  A.  M.  K-)l.  f  .>  .  Hmr^-a.,,!. 

i.i-u  a|>f«r»tm.'  ' 
a6.7iii>  U.  U.  M.  ll»Ri.;\.  (UM  tlVtun  A  < . ji))rii.iii/'  f.i-l.«»-k  \<', 

*'«W*«J'  Itawltriiif  iwhtioo«|,-c<K.iuLt  r»  Sr«i.r,»vf. 
».7»l  A.  iftTLam     l.iff*rpQ.i«     CoMpMioBf  fur  ..impoantiiM  tr»in 

fo™,"!.  .v>..    tu<o  .>|,:ioa  Ii«e.8.U0Skd»ttiila«di(MiMi 

111  KeljciuiD.t 

^■.9  r.  H.  Altenaiing-canciit  •licciv-iiiJt«r. 

t6M)  C  M  IVfv*:«  u  .\.SMmiMdB.a.  BLkixiib  Mfunl  S«riidii» 

at. I  tu^i-ul?.* 

i^^^     I!  Dick  .dJ  !Ua*i»  M,^  .  ,,    Wma:.  1  inH>.  it,  ,  -. 

r  ^:'«^'--"'<^  vluieM-U  M  fur. 

■  *I«tr.-l«.     hit,       ;:,.f        IW.  10. 

>i  v!r  r|  :,;.i,lk-atl.u  111  t"  S  • 
26.917  \V.   R    Wl,  TMV.     KI»CtI.«iM  <i»  aiv  Iut«  at  '  - 

*        .  •PN'fMwB  in  l"  '?  ■• 

J .  n  >  :  >   At.  lasap*  aad  *itt*t^rt  thf  r«for.   1      at  r :  «d  :\  r, 
aia  ,     •  •■*  •••  •PrHrtt:.  a  in  CS.J* 

J.  'l  ^K  X     A;,  .>itrt  J«*    .IUt»*fp:ted  for.  Pte.  10. 

&    .la   i  J,        W\&  VVt,o  Ji.  Ar::^ht«lMtiniw.  l»aMtn>:i«|f.i^. 
I  ■ .-.  W.  1«3.  arr^xn-i  <i  jiv  r  S-i* 


iiMtAnit,1gi.tiid& 


26%/  r;  I  a  ^  a  h mjiMi,  J.  h,  niwiin»  U K  Muum mhI  K.  HoiJiai. 

S  "ritchs*. 

ttdPM  H.  V.  Ja\ik^  4>iiI  U.  a.  Xtartat,  VHtsUiMf  caotnUid  mJ 

26  SW7  W  M.  .STiu  and  A.  «J.  AOatOW.  Tdnhone  r.ti|i4i«tw. 

27  0CO  D.  I..  l.-xctJisT.  K!«clrdmt«Mtr,* 

27,0C3  .V.  UEiAwr.    SiritcLt»,     FJAts  applii^i  fo-,  Dm.  17,  1905.  date  of 
appLioatiMM  in  Svilrarluid.  * 

87.010  O.  U.  Kbuh     Krrqutracy  duuRfri.     Date  applied  f..r,  l>»c  IZ 

UVS.  4tM  of  applicat:v>ii  ia  U.S.  * 

97.011  0.0.  KnvH,  V»iour  eJtcUie  appantun.  bMaatwUad  for,  Dee,  12. 

It03.  dateof  applioMtallBaS).* 

SPECIFICATIONS  PUBLISHED. 
Kgw.— AM  uttMetlUM  an  kc  okWoctf  at  tha  uniform  pri««  ol  M.MdL 

SBUUS  Hnanoo.  Bittttic  chva-iietdiiis  BKhiMik 

1«4. 

131  I.A  Coi :».    KegoktloB  of  (letlrie  «ttrr<mU.     Duu  wtilM  fvr, 

Jan  5.  ISOJ  . 

S62  IUss»Mi  iiRiiB  Micl  Darbkac.  MicroflMMr.  \tM»  appliad  f<ir, 

Jan.  16. 1905 . 

716  KaWMRH.  CoMn4  and  propaWan  of  tlcvtric  vcliiclea. 
8,063  Xnim.  SUtie  akctiioal  awelunm  fv.r  li«,'>iti[if;  g^n.  etlKr  ftad  th« 
likr. 

2,152  lt.t«cu»  CLivTos  Mu\  I'MTtu  AiKAU  fj  EUc'.tulvtie  cdW 
8^466  B.T.  H.  Co  tO.R  Co.,  Ifacbiae* for  InMiiw'lUa^Mto. 

I^Me  Lkvu  {CM.  <  ..  I  .3.)  OhidBlag  iMtilt  featn  cMqioud*  oon. 

tatbisg  Mlkoo. 
4.04  EtraiM(Mll&   tOaiiWatf  milnuiiiUMd  indkatini 
a^To  TuViTiL  *  Toinrm  Mfo.         Kl^ctridty  u 

4,640  ,M>xiB(  A  Gn.-vcou  i  b am,V  Hnist  < '  ,.    I  r»De  e'lDipifieBt 

f.^r  b|jip^.>u)l<lii]^  btrrb* 
4  676  H.  r.  I;baiih.bd,  F.  1)  Waed  and  M.  C.  Ki  K.tlaa.    lMUlatui»  i  .r 

tl«e  <»>nilucl"r«  i  f       trie  r,ulii(y«, 

4.770  U.T.-U.  Co.  ,<•     I  o.,  t"  S  ..  Aut  .'Uiatit  ragala  vr*  <<ir  •Itouatiox- 

comnk  nolon. 

4.771  ft,T.-H.  Oa  (O.K  Co.,  U,S.).    C«iilf«l1i)ii  •InnatiBB  cvrrait 

molurr. 

4  875  MmKT.  HvritclK-M. 

4,925  U  i~<.    EWtHc  Ml  pii,»it.. 

4.944  Ki'!.s(i.    An-  !un|4  uid  <->rl>JO<  tlicnfw. 

5.118  I>ow5i5  ;.    flifctrica]  railiau>t». 

5  164  <  R'^u^To^  k  t:,..  asd  HoMitmt.  Aivbnpi, 
S.664  F.WAiir    lljwe  ur  wall  Wick. 

7,267  I'hjBSasi).  .-"witchf^ 

9,306  Akt   Gis.   llaAw.x.  r.jM:iur  A  <  d.    Aul  ^nali'-  rr-i:iiliri.«  ,if 
cun«ii|.  foi  <iiantii<i:  »l--raK:f  biilrri**-   (U^  •{>..ittt<i  for  Afllil 

15,691  Mtaci.   AdTcrt^ting  b/  ekctiic  Iudih.  , 

19  S60lH  >va.x    Ki«tn«iljrMMnL  (Ciw*«|i]d-|4  foiv  iMv.  IBl  1903.) 

21  S^t  Onnmsr.    lUgnNTMh*  diy  baturit*. 

24.200  (  LARK.  .SMitch«. 

24,5*'  .>iv!iiuit\;r.    tl-.-  'ric  t.-'U. 

26,112  Uiu  (C  I.:  1 1.    K  ■  tih;  iudtl  *rM«au. 

25^444  Vmibatb.  Aatr  n  .-k  be-idttat. 

25,592  Rf«m.  .Sititcb<^ 

iM>3J  Kims.  .>>  itii;«iric.-  ii-lrsmplif; 

2f>  0y7  KAwrrof'T-    Ma*,    i    clut<«f«L  «tHi#  •pjOMl  br,  AvrO  I, 

26  li7  Ni  -  M  ii  jtis  .    Arr  Ui  i 
id.'i'iO  Sjvi     Arc  lanif*. 

36,449  FLnrcMusnt.    ^ 


COIPANIES'  HEEnNGS  AND  REPORTS. 


Cit>'  &  Siutb  London  Kailwaj  Co. 

Th.'  tiiTtv  tir-it  ,-"din*rv  prri'-'ii  m«^tin^  w%t  b*UI  00  TMSitf.  mte 

th#  prr?:  !-        td  Mr.  C4t«aLF»  Oi»s.i  W^itT. 

Tlx  SECKETABV  fMr.  V.  F.  Kni,:lit»        the  aatxe  ailing  Ik* 

TK«  I  IiAI!;MAN :  1  am  tony  Uiat  w*  haw  «o  nml  yoo  »--»in  «ith 
a  jr:..v  rt<l  ;  dtvidrnd.  Th«  gnti  bum  or  bulk  of  «he  uafl  c  of  tl.i^ 
.me  ij  A  pc rffclir  [.eituAnfi.!  a^iJ  jtraJ.r  lii  n^.  and  Mnrs  r*rj  littl*. 

Ihtre  1!  a  Jrir-^,-,'  or  DiArci;;  trit'ic  which  Ta-.«  coOMderablr 
.1  coraing  ic>  the  .ut«  ci  ih«  acaum  «pici.»ilr.  and  otrxi  cireanwtaacm 
of  ttt  i:mc.  Vow.  4ahD;  the  jftM  h^  jmi,  ibe  effect  ol  the  ■■lliiii 
apon  Uii)  pan  of  ths  inffie  ba«  been  rtrj  ct^Miienhl*,  The  taiafdl 
d  ;t  ■  ^-  •.!.it  prr-.M  "a-  u!;:t  Kait  of  tl  »•»  to        cr: nrrp rDdiiiK 

peit'M  of  Ia*i  \<ai.  iud.  of  course,  il  li  wn  w»«sh«»l:..  h  »rtrirts  w. 
Wt<a  :«  1-  met  a  t<Ti«;n  nucu-fi  o(  nsn-r^  travrl  by  a«.  but  «h«n 
U  Itfirc  tcty  xi.t,      f,.  I  p*      ^'H- r. . r -.^ i<  f ,    I  he  ry^uil     i!  jt  « 

we*  Ita  t  c  ;ii  >«T  t  ,c  weAUirr,  kad  u>  ory  ««ai]s«  es|>»ei*.lj. 
that  is  aim  ba«  afi«ct«d  oar  (raAie  in  tha  ^ot  half^jMr.  Bai  it  ha* 
l»<n  i!».  ;KJ  by  the  aciiTe  «>iiip^titioa  of  ib«'tiM«»7*  of  At 
'  '        ■        :■  d         r  t--t  t.'  i.A»  ibr  ;r»;1^.-  tr  m      by  my 

I  -a    "i.-rj'^r  ,\T:d  t>  fvfrT  1',.15m;  :?.  .\,-v.-:nn3  ^ia::oa  ibrT can  to  tii*' 

awAy  ttA;.<  it..m  wr**  undvrt'rvuM  i«:liraya,  «h:di,  altoc  aU.  arc  o( 
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vital  lmport»nc<^  *■>  \hf  ("oinfort  fknl  cnnvcnicnfe  of  the  popoUtiM*  of 
London,  anil  vbnh  ouKfit  noi,  I  think.  u>  ii<^  nit&aked  m  tbvjr  (re. 
Nsvvrthclea,  we  tnOez  from  that.  We  h«vc  n3*o  suderaA  wpadaltT  in 
IIm put  hBll-yttwr  inn  d^fnttkMi  iBMilftiBttt  ttnloMltiBdM^ZriiDaon, 
p«rt>ralarl;^  the  baildiDK  tn^  With  Umm  ndTHM  MnimaUiioei,  I 
thinJr  tha'.  w«  nu;  eongratulftte  aarMlres  that  the  falling  off  haa  not  been 
greutti  ih.ui  it  i«,  amonDtinK,  I  think,  to  about  £l,<iOO  in  the  haU-year- 
We  bale  raiieti  no  wpita!  (Jwini!  the  half  year.  We  have  apenl  £'i.y*», 
which  iocreaiteii  tlir  i!t  bi*.  h^ilaiiuf  1"  t»iiit..l  ucoount  to  t-H.^Tl  .\« 
rrgaida  lh«  revenuo,  ihoic  has  been  a  d(«i«aw>  In  paiMflKert  of  aoo.'iin  in 
Miabtn  Mil  of  £i,^3s  in  reoeipia.  Bu  an  lamaM  ia  mnn  tiokata  ii 
ibom  «f  2,*<T1  And  eeaaon  ticket  reeripti  {lMrMg«a  hj  tt,SS7. 
FkOD  p»Toel«  the  inorfa-i>  liv.  hin-n  tMI,  fmm  rrnto  £5'H,  and  fr.™ 
HBdr;  receipts  138,  l.;tiU  i;-2,ii20.  lrMi.i:ii;  a  ni  ili  rc  j^c  in  iiHii  ii.ti  •iI 
£nO'  The  exp«ikiiliture,  on  tti«  otitier  ude,  mov,s  lhat  Uiere  bm 
baan  ■  dcoBMM  in  maintenance  of  £57,  in  locomotive  and  Reneiating 
apaaMS  of  £471,  In  tntfGc  expensei  of  l:4AI,  in  law  espennHi 
of  £1,  and  in  rat«K  and  tnxea  of  £'230.  There  hai  been  an  inoreaae  in 
expenditure  on  canriat.'e  repairs  of  £2fi3,  in  );<>nenU  chargM  of  iH''.  and 
in  pa!i?*nK«  dotjr  of  fi,  ~t  that  there  haa  heen  ii  m  l  du  r.  i.r  iii  Ihf 
ixix'iidiiure  of  JCilG  a^,'ain=i  tlif  net  decreaae  m  Iht-  n  wi|:Ih  oI  i.'.i'Ji>,  and 
therefore  the  decreased  balanee  to  Ml  («tftiiue  i»  oa\j  £i  on  the  half  year. 
Tbm/MntMriV.wliyMtjivlbtiHMdMlMidt  WakMflotkMt 
laatMM  in  th«  anwaiil  of  ttSwi  t«M  of  <M.  DotaliiN  otaik  tnta- 
reit  han  inoreaied  £I1>!),  Iiot  there  ia  a  saving  in  intCMt  OK  toatm 
of  £151,  8o  that  there  la  onljr  an  increase  of  £ti!i,  ai  I  ha«0«d4.  There 
was.  however,  a  difference  in  the  hnfRfir*  bro'iehi  forward  »l  the 
conuneaeenient  of  tlie  half-;ear  tt  wIul'!:  wc  -ml  to  i:iiik<' 

•od  the  leoult  la  that  there  iu  a  reduced  balance  ftvuilabic  tor  dividend 
ai  £951.  We  therefore  could  not  jmj  U)o  MUM  divideol  aa  hat  jwit, 
waA  wo  titoujtht  it  better  to  reclue«  th*  dividend  by  |  pm  mnt.  mad  to 
tran^frr  not  only  that  £^  '1,  b  .i!  £74ti  m4irp,  to  the  balanoe  we  carry  to  the 
enl-ii'f  thia  half-year,  u.v  J  wlm  I,  will  i  to  the  pood  in  thia  half-year'a 
ae«ounti4.  W«  thoa  cairy  torwar>l  £1,450  now.  These  items  together, 
the  £Nr>|  ani  £7M  addition  we  CKiry  (orwud,  BUtke  thi-  dilTrct-ni'v 
of  I  per  cent,  in  the  dividend  which  we  reeommend  you  to  ilfclar*.  As 
reitarda  our  CLimparative  retuma  und  perrenui4,'ea,  the  milvsi  run  lant  half- 
vear  were  SiVfi.loy.  against  007,402  in  the  December  half  of  l'.K)8.  We 
hftv,  f.in  leaa  lullijige  in  order  to  meet  lhi»  it.Tt<  ii'^.  il  r.  cript^  Tliv 
tiiini;i<r  t,t  trains  waa  "J0,H4i.  acainyt  in  uorrr-fHiudini.' 

perloii  of  190.1.  The  number  ot  tMwcD^cra  was  >».401,>»lli,  agaioat 
a.7114W8.  •  redaction  in  tlw  (Mt  telf-jm  of  9ia»fla.t.  Bj  reducint; 
the  Iraina  we  increased  llio  Bombar  of  pnaaangtM  imirfpil  per  train, 
an^l  the  nrmber  in  the  paat  half-year  « as  M'I9,  tninat  NT  H4  in 
thn  l>,c.  mber  half  of  1'.I0.1.  The  receipt*  per  tntiD  WON  IS*.  -Jd. 
Inst  hnil  year.  againxt  1.5«.  8d.  in  the  rornrapondlnR  poiotl  of  IV»a:t, 
and  the  receipta  per  train-mile  were  -Ji.  fi  7d..  as  a^f  iirikt  17,1. 
The  receipts  per  iwaaenRer  were  praotlially  tlie  Mme.  The  woikioc 
expenses  atuounud  to  47  23  per  cent.  In  the  pact  half-year  agaiiMt  47-M 
per  ci  nl ,  ahowinx  a  slight  decrea.ie.  The  exmisos  per  train  mile  wen 
le.  n-M.  ft(?airw«.  -_'^!  in  ihf  Iicccmlrr  litilfof  }'m  Th.»t  is  to  »«y, 
thi'  dem.ir.rii  ^uiliMKi'  nuvdc  th*  a\i-raf;<'  fn'^l  fxr  tru.n  ir.Jo  larger.  Tne 
loconiotiva  eh»>gr«  were  4-Md.  as  agninat  4-Sr)d.,  and  the  traDie  exptna*« 
«m  tm.  Ii  wniaM  6-9M.  Vou  will  have  noticed  that  we  .ihow  a 
loeidcd  tocraOM  In  oar  rents  of  iVM,  or  nearly  £i\00,  in  the  half  ymr. 
I  am  glad  to  aay  that  we  are  vtiliving  onr  properly  wheferw  WO  OM  hy 
making  shops  at  King  William  strret  and  at  (he  llaiik  and  letting  them, 
and  w  -hrpe  that  «<■  shall  L-tt  a  h-ill  fi.r'.lier  a«iH>K»lon  I  >  th^l  nmo-mt 
lic-iiiin  that  \iii\v  T'Ccivtd  ii  ri.oJ  lumnjnt  from  WAV  liiiv.  .;.  mi-.ei 
liaemuiU.  iVu„  and  our  general  manager  has  made  many  saiit 
taatory  ■gnemenla  ol  dilloNiil  Uadg  «Uab  ctendiljr  to  inereoM 
OV  rent  roll,  which  now  aneimto  lo  wwr  £7,000  a  yew  from  these 
aourerK.  Turning  to  the  report,  we  have  been  very  anxious  to  gel  the 
Euatoii  extenaion  carried  out,  liceause  we  believe  that  it  will  add  very 
largely  to  the  prosperity  of  this  ccunparir  Wi-  h.i\v  hut!  vnry  ilifticalt 
DegotiationB.  however.  Wo  hiivp  had  to  r.ri-oti  »l<?  wuh  In.  difTi  'rcnt  com 
pooiai,  besides  local  bodies  and  uLbeis,  but  ttiese  nmotiations  have,  I  am 
flad  looaj,  been  brotight  lo  a  aatialMlOiy  oODOiooion. and  we  an,  there- 
lam,  iwapu'ed  to  go  on  with  that  work.  Wo  hftTO  mida  oar  floam^ial 
arrangements  so  Inat  we  feet  ihn!  are  uafe  as  regard.-'  the  fondn  for 
carrymg  out  the  lltnlon  (si.  n  im,  an  i  now  propose  :the  plans  ar<' 
teady)  to  invite  t«ndur»  for  the  work,  unci  to  proceed  without  di-lay  in 
carrying  it  oat  In  IIib  ease  of  tb«  Claphnm  exU  naion.  wi-  have  made 
arronaomrati  wlierab;  tho  tMOlpU  from  inUreu  and  other  things 
eunnecled  with  tke  carrying  ont  of  tho  vorka  will  largely  cover  the 
dividend  payable  u)>on  that  stojit.  I  am  gUd  to  »»y  that  the  Great 
Korlhern  X  City  liiulwar  >'  prr>gr<w«ing  naiisfu^-torily  with  its  tralTio. 
Its  Hr^t  efTti-i  w.i.»  t  o  roti  in-  (1  n  c  uki  Ii  t»l:li  amount  of  traffic  by 
the  opening  of  their  atations  at  Katex-road  and  Higbbutji,  Lut  we 
cat  aoah  n  larg«  and  iEvceaaiai  MnnM  of  tMtta  bum.  Omm  in  oiohangu 
liare  tbot  we  are  getting  badi  noK  itow  tbtt  dwy  took  Ihm  os  at 
la!in«,-t'>n,  T  itniK'  that  that  will  m  <;fi?ndily.  The  »\>tcm  of  through 
li-::<il:in/ i  rljjilt  v'.tr  [!..■  Ciiai  .Nur-.lii'in  >V  t:ity  line  anil  our  line  and  in 
connection  with  the  Brigli- n  h^.n  iTOonily  oeroe  lRt«5  force  anrt  :8 
axtcnding.  and  I  hope  that  thu;  will  iIm  good  ainl  [riimnic  iruthr  (ii;r 
•xtensioa  to  Euston  has  one  greal  advantage  In  ttint  it  will  give  an  a 
ooDoeMion  betweeu  iho  milwaja  on  Iho  nottb  and  on  Iba  aeow,  nnd  it 
will  give  OS  the  oomtrol  and  an  interest  In  the  long  joamays.  Tne  long 
journevB  form  (he  most  irable  part  cf  car  traftf e,  Thcv  sMiinot  be  nfT^  r  ir.3 
by  itiiy.:(  Ihiisi.  «miill  i.  liLjliuti.,  ur.il  h  w  fare:,  far  shnr:  di-'-iiicu.,.  nh,c}i 
the  Coonly  Council  introduce,  and  this  will,  no  doubt,  p'mcv  our 
in  tbo  fstVNb  tritiO  wtoat  to  Easton.  on  a  much  more  solid  basis,  ^tni 
OMwUdk  1  boHOM  viU  atandily  land  to  the  advantage  of  tbU  line  and 
tto  MuMonMn  inaiMio  of  ittdlvidand.  I  no*  men  tho  odeiMea  of 
tao  HMit  and  amoDDtSb 


CdI.  rERllY:  Is  tho  level  of  th.:'  Bake r itre^l  ,t-  Waterloo  Itallway 
till'  -jimft  leM'l  out*  ■  When  v,e  pfl  to  Ku^it  jii  tlirre  will  be  the 
EuatoD  it  Uampstead  Boilway,  and  I  understand  that  we  cm  git  on 
by  IteHiMpitM  liM  t»<auHteOiMi.  b  that  nOw^oit  anno 
Intd  u  oon  T    BaBDOM  tbo  Bofew-iintl  ft  Vnlarloo  Ifam  wan 


HanfMse  tn 

to  be  connoeti-d  wltn  tHr  Koslon  A  Tlampetead,  I  know  that  at 
present  tbo  Metrcpcilitun  Cunipany  are  oppoeing  that,  but  it  is  a  question 
nf  levelo.  Could  tlu  liaker  Street  ifc  Wntarloo  lino  bo  oonaaatod  at 
th.Ht  aiii;l>?  nl>>to  t'oi tiand  nMt<l  station  «ifb  thf  XnflOII  A  Buipitiaid 
Baiilway  juat  above  Gower  street? 

Mr.  COLLINS  :  There  ia  one  m attar  wbiob  moy  bo  eooridaiod  mall 
bj  eome.  but  which  I  think  shonld  ha  aon«ld«red--4  refer  to  the  qoestion 
<>(  till'  lifli  In  i'oiinpi  ticn  with  thw*  rnilweT"?  I  think  that  the  lifts  oriijht 
to  1x1  liji  rliisi*  a.*i  pnn.-'ihlt'  lo  '.he  [ilalf' ■rin>i.  I  htre  aboald  bt"  no  \^.\ll,iri^ 
distance  to  go,  and  if  (WwiibJc  there  dliould  be  no  stairs  whatever,  it  is 
only  In  the  matter  of  speed  that  the  tutw  railwa.vs  have  an  advantage  over 
omnibusoB,  and  If  there  ia  so  maoh  travelling  between  the  lift^  and  U>e 
platforms,  and  the  stairs,  U>  get  to  the  tram',  t  hrlicve  that  many  peopio 
will  go  by  the  omnibuses  instead.  I  do  not  uu  an  :  >  say  that  that  ik  die 
CB'e  with  etir  linf,  but  on  the  C-ntral  I.ondon  Hallway  there  la  a  long 
w  .illi  Iiom  on*'  pciiiil  to  thf  Ihei  Thei.:'  it  t^..l^  a  i,-;e»t  deal  of  Imtlicr, 
and  tome  people  who  are  not  in  their  early  youth  feel  it  a  givat  trouble, 
wboMW  M  llM  HIM  eooM  bo  pnt  olom  t»  ttio  ftaUfgoM  tmi  tbo  stairs 
eonid  bo  abolEiliiad,  T  batlam  itaot  tho  tub*  nilwujt  «mM  bo  Infinitely 
more  popular  than  (hry  i»re. 

The  CHAIH.\I\N  11)  seply,  said:  With  rtgard  t©  th-  |u.  *tion  of 
Ifvc!?,  if  the  gentlemau  who  asked  thij?  qupstinn  bar)  hfani  aP.  the  evidenee 
that  bah-  been  given  before  all  the  dilT<  rcn',  r;4rlia;uentary  (  oiiaiiitli-i'-; 
fitting  on  electric  railway,  he  would  ki^ow  that  the  idea  haa  long 
Mnce  been  givoD  Uf  of  our  being  able  to  run  over  aaeb  ottiar'a  Umk 
bt'i-aiH<  the  trafHe  must  be  so  rapid  that  you  cannot  afford  la  oUow 
aiMl!;iT  company  to  com?  in  and  inteifonc  with  ym.  On  our  own 
III..  U'■■v^  in  rh'j  ho-v  •.inic  w-j  aw  uinmug  a  lra:!i  fvi  ry  'J  |  iiunut*;*,  sod 
we  eouid  not,  therefore,  let  another  company  run  thinr  trains  over  our 
line.  It  would  be  Impoaaible  lo  do  ao  It  is  recogntsnd  thut  at  the  juno> 
tlonr  we  must  have  exehange  stations  and  must  make  them  as  convenient 
as  poKsibte,  and  we  are  trying  to  make  such  exchange  stations  as  easy  aa 
IKwsihIe  hy  easy  subways  from  one  platform  to  the  other  Everything  haa 
•i.-i'ii  (!nr!c  in  that  iHr-rtior  ^fr  C.-.Ilin«  mt.ifd  th.'  qu-ption  of  litL-.. 
Wo  Arr  tr^  in?  ".^  hi  I  •-■r  \v,?  c:in  In  nirel  j'uhli.-  rot'.iin  iii.^ul  -  in  this 
i(tip<i  t,  but  the  engineering  diliicuities  ate  auoh  thai  it  ia  impoa^ilile  to 
get  over  tbam  in  moat  ol  the  casta. 

The  rt^nort  una  then  adopted  unimlraousiT,  ot  wm  rantaUoM  tfpww- 
log  tbo dividonds  and  i-Iectin^  the  retlriiig  dirtictura  nad  Mlilon.  A 
vote  of  (boika  ti  1  tiiin.iti  d  the  ptoff^-dlnj!?. 


CSMTRAL  LOmOt  RAtlWAT  OO.-Tbe  report  for  the  half-year  endrd 
I>cc  .41  xtaten  that  the  capital  i.'xp<.nilrd  during  the  half-year  waa 
£ri.ti6.^.  4*.  7d.  lUcsipt*  were  £l7>i.'JMl.  ss.  Id  ,  an  inereoae  of 
£l,04ti.  4s.  4d.,  and  working  eapoUMM  £it5,9.H7.  rj«  M.,  a  deeresiae  of 
£1,42'    !('.«    Ild  .  Pniiipared  with  «'rirrir>p.::ndinp:  "'■         v.  ar, 

leavtii>'  jt""!*  ;U:t.  I-'k  l^vl  The  nuinhiT  a!  piL  ^^Tiurrf:  <iarrird  was 
21.9W,IS<>,  compared  with  2-i,'.Hi<>,.V;>7  in  June  hall-yi*r  and  ai,T74,N5«  in 
half  naraoMDaaoabor,  1903  The  svoimo  vtMVt  par  paoaaaBn  was 
l-8«'id.,  tho  anmoM  ill  Iho  half  year  rndad  Ut(«aibor,  I9M.  Ailar  pm. 
viding  lor  debenture  interest  and  other  payments,  the  net  halanae  i.i 
£ri^,<^7n.  14a.  3d.  The  director  reoommenl  dividends  on  the  undivided 
prdinafv  rsnd  preferred  "strM-k  a*,  the  rate  of  4  i>er  cent,  per  annum,  and 
mi  the  d.  lerrwl  or.linary  ^took  at  the  -at"  of  4  per  ce-nt.  jier  aimotii  for 
the  whole  year.  01  ilw  uiiap|>ropriated  balance  {£42,111  the 
direotavtfoaewuend  that  £lMli,0IOt«itiiMa«wtfMr  hnit-yoM-.botnBrfMad 
to  reaorvo.  htfnging  the  total  to  Ol.TbO,  fbo  htlMeo  (£99.111.  ISO.  Dd.) 

iK'int!  rnrriivl  for\vftr-.l 

In  th^  .jxpi  ctation  that  the  report  of  the  Koyal  Comnii?siDn  on  l.ond'->n 
Traihc  would  be  pteaentcd  at  an  ttaily  dale,  the  dite<iti>ra  deemed  it  ne^ies- 
•ary  to  re  depoait  the  company's  bill  entitled  "  The  Central  Iiondou  Uail- 
way  (New  Lines)  Bill.  lUO.'i."  which  is  practically  idenlieal  with  that 
depoaitnl  in  191)9,  buiafteiwarda  withdrawn  in  eoDsequence  of  the  appoint- 
ment of  the  Koyal  Oommia«lon.  It  provide*  for  the  eontlnuatton  «f  ihe 
Central  Tinndon  Railway,  rla  flammersrnill)  riefudilly  and  ilic  Sirind. 
then*'"' to  lav*rii  .i(il  ^t*-!',-!  and  ihc  liiinl:,  lomiinir  with  tin*  ♦•xi^itin/  line  a 
complete  oircalar  route  through  the  Centre  of  London,  The  Oreat 
Western  Itallway  Co  havo  alao  dopodiltd  a  bill  which  ilMlndao  BOTarioB 
for  aatation  adjoining  that  of  tbo  Cantml  London  Oo.  fetShepliBra^Binl]. 
This  connection  with  the  Great  Weatom  Co.'a  railway,  in  ailtition  to  these 
proposed  with  the  Oreat  Eastern,  the  North  I/ondon  and  Booth. Eastern 
Chatham  linee,  give*  furthtT  force  fo  the  view  which  thf  dircetors 
have  previoaaly  eipr«--ed.  th.it  a  coiitmuou',  eircmar  i  .ii.w.iv.  w.th  ron. 
venient  exehaiige  stations,  lli'jugh  wtlhuui  physical  junctiuu.-i  mih  oiImt 
lines,  vHIOIume  the  company  to  provide  Lbo  pubUoV'th  the  be^l,  safeat 
and  moot  oaonnmlcal  service,  and  they  thaiifm  neommeud  the  pro- 
prietors to  apprfnethe  hill  The  dirr-ctof.  have  apprnaehi  d  ti.i-  Ch.iring 
CrofiB,  Eniton  ,v  H^mpalead  and  Eal.rr  S5r«et  X  Watnlon  coin ji.-mies, 
with  a  view  to  the  oonstrnction  of  low  level  subways  for  tha  excliange  of 
paaaengeri  at  Tottenham  Court-road  and  Oxford  Cinoa  nlailiaiw  Hopoo- 
lively.    Nothing  has  yet  been  fiettled  on  these  pointa. 

CIBBft  lUOnHCrrr  SUPPIT  OO  iI.TD.)-At  •  meelitig  held  «n 
Wedneadajf,  trndortbe  presidency  of  Mr.  J.  Irving  Conrtenay,  reeolnttona 
approving  the  bill  to  be  introdaced  into  Parliament  for  the  purpose  of 
abolinhiog  the  founders'  sharei  in  the  company  and  substituting  therefor 
an  wri.'d  iiree  of  oTi'mmj  Bhares,  was  oatried  after  a  poll  hiid  heeii 
taken,  re^ultin^'  i:i  ■1-,'.''*H  ihai.  s  for  the  resolution  and  loii  .\>;aiiih'.,  .\l 
a  meeting  of  the  holders  of  lonniler!>'  ahare»  held  aub&t^uently,  tie  aawc 
naololioai  <ran  lyimwi  ob  •  poll.  MV  «nlo>  boing  m  loTonr  of  tho 
grapwaS  If  tht  diiMHn  RDd  S  agitoM.  Thon  m  WO  f oobAho' 
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shai'-:^.  ani3  it      t-Mipoj^n;!  Yj  tr.n  iiiU  r- .  all  .t  Hi  Didinary  ^hi\:.:^  f^r  cuo:; 

tUSt  LOHSON  HAILWA.Y  GO.— Al  the  iuMUQ(|  la«t  w«ek  tiie  chainniu) 
fllM  Hon.  A.  E.  Galliorne-H&nly)  <iiiid  the  taostt  inporUalaiHlMr  nlWml 
to  ill  tbc  rv|iort  Itiut  dtaliof;  with  the  >iuc*tiM  Ot  "•iMbtflMUoB  " 
anil  t5ip  frit,;ri  nurllnj;  nf  the  lioc.  'Hm  MctropolUnn  luid  l)islTi'"t  Cnm 
poni'-^  Imii  i;'^™  ii  it.r.-  ibkt  when  the  ■*  eWtrilicatioo  "'  of  ihi  ii  Iinc3  waj 
roRipleto  the;  woaici  bo  unable  to  continne  to  work  the  Hast  Luitdoa 
Railway  aa  at  present,  aod  the  Honth-Eastern  and  Krighton  Companlt'i 
ha<l  arraeged  to  ran  a  service  of  trains  to  Wbitcnhapel,  where  pas«en([«ri 
wuuld  liavr  to  change  into  the  (flMlrir-Al  earriaKCi'  of  the  UiiilerKrouod 
lines,  and  be  carried  by  a  Mirrtce  worki'd  in  tbo  miinoer  at  present  eiistini; 
at  Bi^hop'e  road,  I'raod-iilroct,  Moorgatc-slrcct  and  Finsbury  Park. 

GREAT  EASTEBK  BAaWAY  CO  The  chaitmaii  (Lord  Claud  Uamil 
l.iiil  :it  Ihp  mpftinf?  thif.  ww-k  «sid  that  the  competilinri  of  c!r<!*ric 
inirnv.  iivf,  ulii.-l.  !jit  uu\  .  Art  ,  iiu.'.v  ninninf;  in  cvcrv  p:iit  ■.Imii  Jia 
triet.  but  in  many  ca.^B  runniiiR  aloU(jiude  iheit  railway,  wait  reupcn- 
■ibto  for  tilt  dMMMe  io  UtMn.  At  Miwbb  men  ih«y  could  Boi  lar  «M 
inoiiMDl  find  fMill  with  ib«w  Wmwayi  when  ihvy  wore  proawtol  mi 
eondacted  by  pt::h''r  r'^mpivni<''i,  for,  of  ennrw.  t?  I'-r  had  just  as  much 
tiobt  to  b«  th'  iL  i;  tfii  p  ill  I.  iiit.  rr  t  iir  I !>•  (li tat  Eastern  had.  but 
what  they  d:>l  complain  oi  wa->  the  uiunicipai  tratuways,  supported  by  the 
ratei),  to  which  the  otmpany  were  the  chief  contributori  an.  ratepayer.'i. 
The  net  re<>oU  of  thoM  mimieipal  liamwaya  wa^  tbia,  that  if  thoy  were 
run  at  a  Ujta  ihev,  a«  the  cbief  iltl«|i^Fcn<,  had  to  make  k'MxI  the  deii'  ieJiiiy. 
If,  on  the  other  band,  they  wen  nut  at  a  profit,  that  protit  could  only  bo 
obtained  by  nl-lr-iCtinK  pasisenjtcrs  from  their  fystein  Whether  Par- 
liament i«Guld  L. Lr  feci  inclined  to  take  the  view  that  this  was  an 
iaouulltble  state  of  things  bo  did  not  know,  but  bt  strongly  felt  there 
00] pit  to  be  some  arran^ment  or  a  reauMitm  in  rates  given  to  ft  company, 
which  wu  tho  ehM  ntepajwr  ot  the  district,  moi  which,  at  the  saiue 
tioMk  bad  to  oootribaie  towittds  eontpotitioD  with  ix»  own  lct«rc»t«. 

OBUT  ■MBTiaW  »  Cirr  BAILIUT  OO.-ttie  traffic  rtoeipla  for 
the  BIX  montha  ended  Dec.  81  amounted  to  i.'-M>,-50U-  3s.  4d.,  against 
£111,354.  17i-  fid.  for  the  prerioua  4j  months.  The  numbers  of  passen. 
gen  earrlcd  lor  the  same  periods  i excluding  season  ticket  holders'  "xtTe 
a.'tti.d'K  and  3,711, l<Vi  respectively  The  number  of  local  >•^aaon  tn  kt  i  . 
issu«d  duiiOR  the  half-year  was  °J,rill.  liy  arrangement  with  the  iireai 
Notdmn  Itailway  Co ,  p)ui««OKttr«  from  luburbaa  itatiuns  notth  of 
VUntary  t'ark  are  now  able  to  book  through  to  statiooo  on  kod  IWTond 
the  compiitiv'a  liof'  ami  hi-IJ.  r:-  "f  -casou  tickols  from  those  statidn?  to 
the  Citj  >.in  lr.iv'-l  III  tlic:r  miuoa  to  ;ht'  Great  Noitheni  au'l  i.  ity 
Mourgate  teiminoa,  to  Uroad.  street  station  on  the  North  London,  ot  to  the 
liisliopxgat*. street  station  on  the  Metropolitan  Hallway.  Tim  pablie 
have  availed  tbemaelTes  largely  of  these  facilities)  and  of  the  opportunity 
thus  given  them  of  travelling  over  this  company's  «y«lem.  By  a  supple- 
mental agreement  with  the  contractors,  the  working  expenses  retainable 
by  them  will  be  calculated  for  the  first  vfHi  of  woririn^r  at  no  per  cent,  and 
lor  the  second  and  third  yeus  .it  V)  ptr  <  .Mil  ci  grusi  receipts.  Sir 
CliarlM  Scottw  bnving  ttesigncd  his  seat  at  the  board,  tbo  Ekfl  of 
liiitolrii  hM  IWM  «lMMrtlHiinnaa  and  m  Chailw  SMl  dipa^ 
■hnbnnikdlttoMiiWMMr.  Mb  Q.  Hyde,  vioo^pneUtBt  of  8.  FNiMn 
A  Bon  (Idd^.  tm  howiiiai* m  gwctertoMI  tho vnetngr *v 
TCMRnation  ol  Sir  OhtilM  fltotHr. 

LI7BXP00L  OVZBHEAD  KAILWAT  CO.  -The  haif  yesriy  report  to 
Dc<'.  M  Btntes  that  Rroee  revenue  receipts  were  ill, 717.  2s.  (id.,  and 
working  expenses  il.')l,'>:{0  fSs.  6d.  :  Sfil'A.lM  passengers  were  carried, 
against  A.iVit.^SI  in  the  June  half-year  and  .'>.H9ii,,';i>H  in  the  half  year 
ended  December.  19(K«.  I'or  the  first  time  tlierL-  has  been  a  redoetiun  in 
trafflc,  partly  due  to  the  ijuicl  slaU'  of  trad<'.  but  nuiinly  to  the  ooiupi'tition 
of  the  frt.|uent  and  rapid  service  "f  cl<Hrtric  Irsini'  no  the  Liverpool  and 
Soullipii^t  linif  .-iiici.  /.fi  (!?f('tr!fir«t>cm-  Tiici  fi.llin,' u'f  in  •riifTi''  ?iti;4  to 
some  I  .Ulll  \m'i_u  :iii:t  I  J  I  .'iiiin:rin.>  in  \vork;'i^-       IM'Tj-,.;^      Tl.-j  W'  lly- 

connect  the  tine  with  the  Lanouhire  aiid  Vurkohire  liuilwsy  ut  N«afortli 
are  well  adMnaed,  Ai  atatadin  ear  last  isnue  the  dirceton  recommend 
the  deeUnBon  of  iMimIt  at  Hallowing  rates  (lesa  tax) :  5  per  oent.  ytr 
annum  oBjpnfoimM  <haiM  (/S9,96(U  Uu.  M.)itod  lipar  coni.  vor  •mun 
on  tlie  oMoMj  itmei  iMTlng  £8.74>.  w.  td.  to  snrrwd 

forward. 

LOMOOM,  BRIOBTOH  *  SOUTH  COAST  BAaWAY  00  —At  the  niectin)- 
on  Wedneaday  the  chairman  (Lord  Cotteeloe  said  that  it  was  remarkable 
that,  while  there  waa  a  decrease  durinc  the  half-year  of  nearly  a  million 
and  a-hali  ot  third  class  paAscngeiii,  then'  was  an  iaercnte  in  the  sinouot 
rct-cived  from  that  olaaa  of  trafllc  of  £6,-'i27  The  rullin,;  <.fV  io  nnmbera 
arose  on  the  short  distance  or  suburban  Irnffic,  n>.i  li  iul  i  rlne  to  tramway 
anil  ctlicr  c  n-pititii  ri,  and  to  stagnation  in  trade.  The  propo=-u'  tr- 
i-  t;>bl;Hh  ft  ^  \  -  tt  :ii  cf .  ctrical  working  on  a  part  of  the  company's  s  i  i  m 
had  Ik^ii  under  the  oonsideratior.  of  the  board,  mon>  patticiiliirlT  wiUi  a 
view  to  meet  the  growing  oompetitiaoot  IrarawajK  un  :  i)  >  rritpid  nieanc 
4>(  transit  in  the  anhurlian  are*  aerred  by  the  conip«Dy.  and  sIm  io  give 
rclii  f  at  the  termini  by  the  inorr  rapid  tuttldiin)!  of  trains.  The  section 
ot  the  South  London  Kiiilway  lying  betwnen  Usttoryea  Park  and  I'cckham 
lt\e  stations  hsd  bei-n  M'lectcd  as  a  convenient  piece  ni  line  upcm  wliich 
te<  make  an  initial  trial  'if  electrical  workinp.  and  the  electrical  engioeei' 
advising  the  board  iMr.  I'hilip  Dawuui.i,  with  the  aid  of  liajoir  Caid«u . 
Iltd  RoammMiditd  ttMt  tha  oTcrhwtd  cnndoctor  igralom  bo  notd,  thux 
:  the  dangan  wh»h  Iiad  bean  aspailwetd  with  Un  thlnd  nil 


VmOPOUTAW  RAILWAT  (X>.  -  The  chairman  tSirC.  Mcrjuwn,  Bart., 

H.P-)  stated  at  the  meeting  on  Friday  la&t  that  electric  trains  were  now 
runnin;:  i(i;ularly  on  the  railway.    They  had  Ufn  rewordcl  wi;li 
incr':iw  in  their  IraDi  -,    They  hiul  .-io  (»f  completed  the  el«trii  al  cijnip- 
inent  o<  their  line  ns  tomlmit  of  the  norkiot;     "  pnrtkoiiaf  vlii  ir  Iniiiis, 
between  iiakec  street  bltaioii  and  L  xktidg<»,  Ihtottgh  Barrow,  by  the 


III'  A  mr  ili  111  of  traction  They  were  gradually  iooraatiog  the  oami>er  of 
i  1 1 .  If  ii;  trains  into  and  oat  o(  Baltar-rtiaat,  aM  Huf  hoped  shortly  to  be 
uble  to  dtaiwnse  with  steam  entiiety  on  that  aastioo.  On  the  loner  Circle 
the  works  were  being  pushed  on,  and  tiiey  hoped  very  soon  to  ran  some 
electric  trains  on  that  nection.  He  nndor&tood  that  the  Ilisitrict  Co.  were 
sI-D  fiirward  with  llie-r  installation,  so  that  tVt»y  might  reasonably 
i!i(ii.('.t.  i:i  tlie  near  future,  v.iirn  ^nHh  oompanu  :  wi  re  reidy,  to  see  thie 
trains  on  the  Ciiole  driven  by  the  new  power.  8u  far  i^B  tlieir  section  of 
(ba  OiHia  ma  aonoiniDd.  Ikair  aontraatoia  bonad  to  enable  them  is  ma 
a fawttaiMas  aaily  la  Hmh.  Tha  afaim  cl  tfaa  oompany  were  pm- 
graaainit  vaiy  aatUaaloijlr,  Mid  whan  th«r  gat  lhair  Mw  Bodaof  woikiag 
ihoronghly  astaUiahed  the  proapeota  woald  be  good. 


NATIONAL  TBUFBONE  00.  {LTD.  M  Ihrir  mriting  yesterday 
(Thursday)  the  directori  resolved,  aubji-ct  Io  Hnal  audit,  to  recommend 
the  following  dividends  lor  hfilf  rrni' ••"''<"'  ''t  31,  after  iiayment  of 
dividends  on  tlie  preference  shtii  '  At  i -.u  i|  i.  j  '.  i  cent,  per  annum  on 
the  preferred  stock  ;  at  rate  of  S  per  cc-nl.  per  annum  uq  the  iUfefrcd 
■toak  (laai  tu)  aanyinf  ilUjm  W  naena,  and  atont  »likjm  ronnid. 
The  timabr  hooha  wiUba  aloaad  Iiod  Ibe  leth  «a  MOi  loal.  iBciuiit*. 

SMiraraiA  MiMMBB  tUUate  tmVl  CO.  (I.TD.)-TbedhwtaitB' 
rcpiirt  for  1904  ataiea  that  the  gnat  pr<  lit  amount*  to  £6.369,  ooatpaiwd 
with  £<i,ij91  la«t  yesr  The  net  profit  is  IH,'i'M.  17s.  Id.,  Vj  which  is 
sddcil  i:i,'Jl<'i.  ISh.  1  M  lr  ii^i  last  year.  £1,500  has  been  placed  to  general 
reserve,  ntid  n  further  l.i.(tOO  t3  depreciation.  The  directors  propose 
to  pay  a  <iivi>iend  of  4  per  cent  for  the  year,  and  to  cany  forward 
i.'l,<>S9.  Us.  :td.  Notwithblaiidiiig  an  incieaw  iit  the  uuiubor  of  Lamp!, 
nsulled  the  aiiiomit  of  earrant  aold  in  iba  aariiela  baa  baaa  laaa  awing 
to  general  c<!oiiamy  by  oonaamof*,  doa  maialy  M  bad  trada.  A  aaHag 
baa  baatt«aaet«d  lathaooatanfindaation. 

WdttltOO  k  ORT  UILVAT  Oft— FbT  tba  half  year  ended  l)c«.  »I 
the  grOM  receipts  (leas  Qoterament  dufyl  amounted  to  t:i7.<'>7*'  i  -  M'l 
and  the  working  expenses  to  £7.H<,tI.  Hs.  9d,,  or  44  61  pci  cm- 
pared  with  4»l')t  per  cent,  for  corresponding  period  of  lytij.  Tiie 
balance  avai]»bl'  f .  r  ilividend,  after  providing  for  debenture  interest  is 
i.'<.),030.  U<&.  44..  s^ii  a  dividend  at  the  rale  of  H4  per  cent,  per  annum  on 
the  ordinary  stock  will  absorb  £8,776klaa*inB  £2.1.3.  ltv<  Id.  to  be  eoiriad 
forward.  A  dividend  of  .H  peroaut.  waa  paid  for  ths  cormpondiog  period 
of  I'.ioa.  Tba  annhar  ot  paaaanBan  ainled  dwiag  the  inat  aix  inontba, 
excluKiva  a  mma  Mobak  boMen  (l^WS)  waa  iM^jSia,  an  faHmaatal 

I3,SI«8, 


KSW  OOHPAimS. 

BBHisB  ELBCTRio  00.  (MPi-}  (BMH),— Bit.  tao.  «l,eagttal  Wl» 

in  £1  aliarrs,  to  aequlrc  tramJ.C.  Daar.beneStofaalamttUon  nilatlagM 

improvements  in  holders  for  electric  incandescent  lamps,  and  to  carry  on 
the  business  of  muoufaetureni  of  and  dealers  in  electrical  and  gas  tlttingv, 
installers  of  eteotrie  ligbt,  AO,  Finl  diraotots,  V.  ViokaQr  (niattacer>, 
J,  c  Dear  and  IX  B.  Boat.  Bag.  oOte,  S,  MarOiMr-akmtk  leraaia'abnat, 

T>ondoc,  W. 

RIOHARO  MELSUISH  (LTD.;  18,1364  l;ci;  iim  17,  ^n))ii.L:  lliHi.ilOO 
in  £1  .thares,  to  asjoire  business  ot  manufactorerx  ot  and  deaicib  in 
eiiKineeriog,  maahanieal  and  olfaar  tooia,  and  aleettical  fittlaga,  tnw- 
inuiigcr>^,  mttal  otarehantf,  Ac,  carried  on  by  tt.  Molboish.  and  Io  carry 

on  the  i!:inic  und  the  bii^iiie».i  of  hydratiric,  ventilating  nnd  K'eoeral  eiigi. 
neers.  ,Ve.  First  direi  tors,  li.  M<  lliiii«h  permanent  Hoveiiiiiig  .  spo  iai 
j!ia!ilkutiun  £10,000  Bbitri  .  A.  ?i!.lhu:  li,  iind  G.  A.  ('(jl<in.  He*;, 
oniii    1. Fettar-l&ne,  Loud'  n,  I,  L'. 

STAMLEY  ELECTItlC  CAKBIAOE  CO.  LTD.  Xt.i'.l7  .  lie^.  on  Jan.  19, 
capital  £10,000  in  t'l  sharci;,  to a<lopt  an  oErewmcnt  with  A.  E.OaddandG. 
Slei'henaon  and  to  carry  on  the  iinsines^  of  vendors  and  factors  of  and 
deaJaia  in  motors,  motor  cars,  airvhips,  launches,  carriages  and  other 
Tahiel*!;  (whether  propelled  by  electricity  or  other  |»wer),  eh-Lirii  J. 
mechanical  and  (jfticriil  engineers,  .Vc.  Kir-sidirtctors,  Maj  Geo  F  ;  i^n 
H.  8atorius,  \  r  (  ,H  ,  A.  K.  Oaild  and  G  Su<pheoaon  (nil  per  i:  i  ui 
subject  to  holding  2,0<JU  shurcsi.  Reg.  oilier,  19^,  CarlylC'S>|iuufc,  Clirlseu, 
London,  8wW 

MOBTGAOZS  AND  OHABQBB. 

BLEOTRICAt  BLBACBIMO  CO  l««t}  !J.n.  i  IstOe  on  Ja£  tB  tt 
£U,000  «>  per  cent-  debentures,  part  ol  seriee  creatMl  Pec.  21,  1901,  to 
»icure  £M,0(lO.  Pioperty  chamcxl.  company's  undertaking  and  piopcity. 
present  and  future,  awept  uncalled  capital  No  trust  deed,  but  title  dc^ds 
of  company's  property  arc  to  l>c  dep  j^itnl  in  joint  names  of  nominee  of 
board  and  nominee  of  dclcniure  li<il<(erii  with  a  Mile  deposit  compxuy  or 
bank.  Prfnent  nomini'''s  arc  F  1;  I'  T, indwell  and  J  H.  Ilayne'  No 
previou.s  i«Kue  of  Sii;:i'     in  - 

HOSTBAHPrON  ELECTKIC  UUHT  &   POWtK  CO.  (LT».;-lssoe  on 

fan.  n  of  £3410  and  oo  Jan.  so  oi  Aioo  debentares,  part  ot  aaHaa  Biaatrd 
June  X  l8f>(S,tn  Mcut*  not  niioce  than  two. thirds  of  aobacribad  and  paid- 
lip  capital,  charged  on  comfiiay'c  nodarialdng  and  anpor^,  pnaant  and 
future,  including  uncalled  capMal.  Ko  truiteet.  Iwioaaly 

sail)!'  flcrit>.  £;t-'.<inO. 


laaoed  of 


BLACKPOOL  *  FLEETWOOD  TKAKBOAD  CO  The  a.  cotinti  ahow  a 
is»Unec  id  ilO.fJ'i  available  foi  distribution.  A  rui  il  liviienil  of  'ij  pet 
cent,  i  rvcommeoded,  making  'J  per  cent,  lor  patt  year,  £l,Stf)  bwat| 
ai  iiropriated  for  darrcoBitiaa,  iMti  10  (sanaml  laaarve  and  £1,MM 
carried  furwaid. 
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Bni*f  District  Ocnmcil  
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lll»<:i[.:ol  *uA  nntw«e< — 
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CITT  NOTES. 


■BHOKAliSA  (Feb.  a).— Bknk  rate  8  per  cent,  (liiiee  April  21,  1904'. 
Price  of  silver  SHld.  per  oz  Consols  t>«,".— 8n,',  for  money,  H.sj — ks^ 
for  aeooant ;  3^  per  cent,  annuitiea  87^—6**.  Coniola  I'tj  Vir,  Maicb  1. 
Sioeka  and  Shut*  ConUniuiiaB  Dm,  fab.  B  aad  tt:  THkat  OHa, 
Feb.  »«id  »;  P«7  Oaya,  Feb.  WtmiU;  Miateg  ttna  Okin^ 
UajaVakftWlU.   


light  wA  fomr  Maqpay  In  i 

BOnUmOOTB  *  POOU  EUCTSICITT  SOTPLT  00.  (LTD.  i-T1i« 
transfer  bcoks and  reftlnter  of  members  will  In.  l'Iun;U  from  4th  lo  1  Itli  iniit., 
inclasivc,  prepar.itnry  t'>  payment  of  dividouds  on  the  first  an.l  itecund 
liretcirence  share"  f  i         halt  year  ended  !►«  31. 

BSmSB  BLECTRIC  TRACTION  CO.  LTD  I  -The  ilirrch.rfl  have  il.  ,  l«rr,| 
the  nsiwl  half-ycarlj  divi.li  iri'in  -.lie  '  i.  rctnt,  jni  fertm c  .-.liarrH. 

COgMTT  or  LOHSOM  ELBOntIO  BOrPLT  CO.  (LTD  )   The  amount  of 

alaoMailgf  MM  iB  tiM  wwwwiy'a  London  districts  during  the  qoafttr 
ended  Sveamtar  ii  aaHmaad  totmSlm£U,  m,  comparing  wilh  £40,698 
(or        iiinaffimililiit  period  of  laat  year. 

HARROW  a  VnUDOl  BAILWAT  CO.— At  a  s(t«ial  meeticK  ln>t  wn«k 
aiesolution  was  passed  appiovini;  the  purchasa  of  the  ondertaluDg  by 
tta  Mt  iropij'i  '.uii  lUilwBv  Co. 

LONDON  ELECTRIC  8DPTLY  CORP.  jLTD.)  The  ml  r.  vcnufl  for  the 
Vi\M  yfiir  ii'kSJIIiO.  Sh-ainat  £3C,L'IHI  lor  11. r  prevmus  jvwi.  The 

dircct^tni  rcHXHimicnd  the  pauueut  of  the  tili'tui  un  Ihe  t>  per  cent, 
preference  shares  and  also  a  dlvideod  ol  3  per  oent.  i<n  the  ordinary  sharen. 

BOSABIO  ELEOniC  00.  (LTD )— This  company  is  inviting  iipiilicii 
lions  for  S  OHO  r,  it  cent,  cumulative  preference  shares  of  £5  tju  h 

ST.  JAIUS  4(  PALI.  MALL  HBOTBIO  LIOBT  00.  (LTD.} -The  share 
traoaiar  hoal»«l  thia  Mnfaay  «iU  to  oloMd  ftaa  8Ui  to  SMiMl.. 
iDoloaivai,  anpHMtaty  to  p^jaMOl  «(  dtWtedt  tar  Iba  lulI'MHr  aaM 
DacSL 

ROOK  BZOBAliaB  H0TI0U.-The  Stock  Eiohance  ComxnlMaa  hava 

iippointi^l  Feb  '.I  a  spc-citl  eeitlins  day  in  a  fuithir  i.'isui"  of  11.2'J2  11 
fully  pMil  .-hari'*  ul  ihr  i  ip,-  l-lr.  in  -  TV.iuu,' ;i  i,i  r.ri.l  have  trcitrcd 

itame  to  bv  >|uutcd  in  the  iltlicial  Lilt.  The  coiuniiltev  have  b<cn  asked 
lo  appoint  a  special  sattlinK  day  in  4I3,SU8  $100  common  sbareii  and 
3ri!),M3  $100  preferred  shares  of  tba  Commrreinl  Cnblf  Co..  and  to  grant 
■luotatkina  to  10,000  15  fully  paid  A  per  oent  oumulative  prefvieBvc 
6.harea  of  the  t'oUetloue  t.ltclricitu  Supply  i  o.  Ij.id  .  and  r2,7."iO  £10 
shares  and  £1.10,000  debenture  stock  ol  the  South  IVnUt  Httclrital  I'ntccr 
lUitribulioH  Co. 


OOUHUIL  UD  IQIIMIH  IMVBBTHIHTS. 
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Aagt^aifMtUM  <>td,^bar«s 

Da.  y  Can.  Pril  

O*.  PraawBl  (X   

AaeUand  BUo.  Ttua*  IS  Deb. 

.irwtl   

BsfeelorsTraawsntM.  ., 

Do.  »yCasB.Pr«(  «, 

t  Do.  4ft  Osb.  atoek  (red.) 
»  D*.  I  ferOMt-Deba. 


Prioa 

T8?L 


lU 

— u* 


Divt-  Bf-iiitis. 
MM.    WKik  ro 

m-i.      Km  1. 


eil-*:)  4  «  0 
4*  -tU  '  4  1  11 


III(h 

<ll. 

ApiOe  U 
-  I4<i 


m. 


*  tt  I 


<M. 
Do. 


Wtab  ManMa  Ilea.  Il«> 


m-H  4 wit 

M-lai  4U  0 
•t-tt  4UU 


las 

I  u 


101} 


IM.OH 

D».    Pr<r.  Ord.  Stock  . 


11)0 


43:  Oi«n>.  Ftrf.  P»f.  

44  par  Oast.  Itt  Hoet.  Dbt 
Vuoairm  Power  Debs. 
I  Ayres  lad  liilsnse  Ord 

(  git  CMt.  '■  A-^C*.  P»l 

»X  aal  Deb.  Sleek  Ptot  i 

Boeaiie  i^iSBir'jiSSoan) 

UiL   

(3alc«tis  TnmwsTi  ...„,......„. 

Do  iix  let  Dal  Sloek  (red.). 
Oapa  BUetrle  Tnm  alune    ..  . 

Colnmlx''  Trinij      Ltg.  tX  111  Ml 

Uob.lie'll 
Msdru  Kl«e  TTami  S  Slk. 
MaoUvtl  St.  Hj.  St'it  6":  Moft 

Ucha.  |1K«1   

I  Do.   Marling  4i^  Uab«.|IMt)., 
Pertb|Wjt.)Bla«i  Tram*,  let  HI. 
.  D«b.Blk    

HceiRWiTT  mm 

Oaleetta  ti»ctno  antv.y  ""l 
RIM.  Lt«.  Si  Tne.  Co.  a  Aiitt 

ov  Oaba  

Hanoa  Klootrlcltr  Co.  8iiaraa 
KalKoorUa  Klec  Tom  A  Ug. 

«%  Cum.  FrsI  „  ,  _, 

Raiid  Elaolrle  

■  Ko;al  Klae.,  Moslnal  4U  l>t 

M.  rt,  t>ab  


101  -US 

l(u  — 1C3 
10  — IM 

IO»J!-104lJ 
IT  —too 

M 


1 14  a 

*  17  1 
4  10  11 
4   4  0 

4  u  a 

4  4  it  , 

4  la  1 

KS  -M  '  4  U  7  I 

Mt— 1(     «  IS  > 


I  _ 


i(«i 


14  -07 

104  -loe 
li-ii 

1  a  1 
1  It  1 

4  14 

1  14  U 

U  Hi 

lot  -IM 

101  -iia 

4  II  1 

1  17  3 

Ja.'jal 

loai  1«| 

101  -IM 

in  -104 

4  14  1 
4  a  7 

:: 

m~m 

•  u  a 

1 

IM 

H-n 

'  "  *i 

(•-« 

•i-m 

t  tuj 

r  1 

M 

aM 

•  •1  *• 

tm  * 

..  t  .. 

10:  10'.' 

Ill  cakuUt'Uf   tlaa  ylaUL allamuce  bii  tx.ea  luaila  toi  a«tu«d  IDt«r«it  but  naC 

t  Bi  OtvMes^ 


Digitized  by  Google 


652 


IHK  KLRCTBIOIAH,  FBBRUABY  8.  IWS. 


ELBCTBICAL  COMPANIES'  SHARE  LIST. 


HAUB. 


B>tb  Vrc.  TnuDB  Tnt.  Ord   

Do.    6",  Cum.  Fi»f  

Bi1«ol  Tmamra  tat  Curiia*  (M. 

Do.  Cbbi.  Ft«I.  (taUrpaO  

Do.  4B«C<nt.  iMw, 
k  Dm. 


tt#Ja  TnatlOB  Otd.. 


Do.  t  Mr  Cstit.  Cu.  Pnf.   >..•». 

D«.  t  Mr  Oal.  PwMtaal  Mm  . — 
Do.  It  ptrCont.  tod  Dab.  Stock.... 
Jwlnl  Xoa4oB  (MinuT  Stock  

Jg«  Mnna  Stock    

«BCT Coot.  DMm. 
tibmtaci 

4MrC«i  — 


Do. 


§*>  tS     Do.  uSn  „  

10  M  IDakUa  0^o4  Tnnw. 


Oal.Paip.Pi«l.(Un> 


iMrCMtPorretaalDobo  

 0Sl*4  Tnnw.  (UM)  Ltd.,  Old. 

Bo.  (porCoaLPi  ' 
«t,Ksrtb«B*atT 


(BorCoaLPraf.   

«tb«B*atTM7-Prt' 
flt.  HoHkm.  noeadlllr  A  BraaytoiB 


Old.,  totjut  Bro*.  !!«rlp  Oorlo. 
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Oca  esteemed  contempoiTtry,  the  Dnitt/  .l/.it/,  ha«  disco vcroii 
a  new  MDMtion.  It  lta»  asou'Uiued  thai  expoi'iiueut«  with 
motor  oobnibuaea  taaro  b«en  tUended  vritb  a  certain  amoont  of 
etici-f^-,  and  in  view  of  this  f:i' t  i'  hns  si'  iircl  the  ■icrv;.j<:.', 
«f  au  auon;rmoiu  "  £xpert "  to  calimjite  that  jCtJO,0(JO,000  have 
baen  vaatod  in  fhe  United  Kingdom— largely  by  municipal 
authorities — on  "outof-<lat<;  traniwa)*.'"  Electric  traction 
flogiiieen,  aharaholden  in  tramway  oompaniett  and  las^  but 
not  leaat,  the  town  councillon  whom  wo  elect  to  spend  the 
'  rate*  for  m,  tn^y  rest  assured,  however,  that  there  is  no 
oocaAioii  for  |Ntnic.  McMrs.  Tilling  Co.,  the  onuiibua  pro 
prictors,  Imvc  found,  as  a  result  of  an  e.vperinient  extendiug 
over  three  short  month*,  that  the  motor  omnibus  may  be  mom 
economical  than  the  hor»c  omniV>n«.  mv]  have  plin dl  an  order 
lor  10  of  theae  vebideo.  The  London  (General  Omiiibiu  Co. 
h»ve  made  exporimente  with  two  petrol  tmaea,  and  have 
ordered  '>0  douhlc-dockera  for  further  expcriincut.  Alto- 
-gether  it  would  appear  that  the  oniy  data  upou  urbich  the 
IktSf  MgU  htm  ite  ahmnnt  artiele  ie  tb«t  riz  of  the  oKiitiu<; 
annibne  compaoiei  bare  otdeced  lielweea  them  153  motor 
'vehietee. 


In  rotnm  for  thii  information  we  will  give  our  contemporary 
some  figures  from  another  point  of  view.  During  tlm  hoey 
[•eri'jil?  of  the  il.iv,  no  less  than  i^Q  electric  tramt-ars,  each 
with  double  the  seating  cj»p;M;ity  of  m  electric  motor  omuiboi, 
pna*  the  Elephant  and  Caetle  per  hour.  That  ia  to  aay,  to 

r.,n  y  the  >:uiir  iiitmlicr  r.f  lui.s^rii;^.'! nearly  1,000  molar 
buses  would  be  nece-ssary,  or  one  motor  'bus  in  every  four 
seconda.  The  paasage  <rf  a  single  motor  oar  oauaes  aame  aKght 
disturbance  ti>  tralllc,  and  leaves  a  trail  behind  it  unpleasant  to 
the  olfactory  nerveit  but  the  noiae  and  atench  ariaing  from  16 
or  16  gm»  «  nlnnte  would  be  unhaertble.  The  Ekptaaac  and 
Gaade  ie,  of  coursf,  the  crossing  point  of  a  number  of  liiM% 
hut  on  either  the  I'eckhum  or  the  Tooting  line,  the  cars  are 
scheduled  to  follow  one  another  with  from  Imin.  to]lj^miu. 
1 1 L  adway  dnring  the  "  rush  "  hours.  On  the  Tooting  road  9 1  oars 
nin  fveiy  day,  and  carry  100,000  pa88«-ii'_-ins.  What  cuthusiaist 
would  undertake  to  run  such  lioes  :ih  these  with  motor 
omnibneee  in  phwe  of  tremwaya  f 


That  the  motor  omnibus  will  eventually  replace  the  horse 
omnibtw  we  do  nut  doul^;  neither  do  wo  deny  that  the 
London  County  Council  has  b^  uniieceeaarily  extmvagaDt  in 
putting  ilown  a  crmdnit  system  in  places  whero  the  trallpy 
syKt«m  would  have  done  equally  well.  But  not  only  on  tha 
score  of  convenience,  but  also  wlA  nflsrd  to  economy  of 
working,  aud  case  of  .starting  an<l  stopping,  the  b,ilauce 
!if  :ir1v»!)taL'c  is  well  in  favour  of  the  electric  irumcar.  The 
pioper  sphere  of  the  motor  W  will  be  a*  »  feeder  to  the 
electric  tiamway  and  tbe  aubwhan  ehietric  railway. 


It  is  often  urged  against  steam  turbines  that  their  con- 
densing plant  requires  extraordinary  amounts  of  cooling  rrater 
to  secure  the  high  vacuum  which  is  so  nece«s.vry  fortba  effieiout 
workiim  cf  litis  kind  of  engine.  Mr.  G.  L.  Aodkxiirooke,  for 
instance,  jNjinted  out  iti  the  discussiou  of  Messrs  yh.iiy.  and 
McLnuN'is  Paper  on  "Power  Station: Deugn,"  read liefiDn 
the  Institution  of  Electrical  Kngineers  la-'t  '■e^iion  f=ee 
EiecirtciuHy  Vol.  LI  11.,  p.  lUb),  that  a  lU.OOOkw.  turbine- 
driven  generating  station  reqmred  about  1,000,000  gaUone  of 
cooling  water  per  hour.  Mr.  .John  D.  Baii.ik  contends,  how- 
ever, in  a  i^per  quot^  on  p.  674  of  this,  issue,  that  the  moN 
perfect  design  end  arnageueat  of  .modem  condensen  and 
pumpa.  enable  vacua  of,  say,  '.'8in.  of  meixury  to  be  obtiin^d 
with  no  greater  allowance  of  cooling  surface  and  cooling 
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water  thou  hdts  hitherto  haeu  oonaidcred  requisite  for  lower 
Tiena.  The  interMting  teito  quoted  by  the  kuthor  earUinlj  go 

to  rViow  thrit  hl-:i\\  vacua  are  ol'taiiit"!  in  prartit.'.  .ui4  it  is 
intcreiitiug  to  compMre  the  amouute  oi  coiulumiug  water  with 
Ifr.  ADDunntooiOE's  eetiomte^  ^TakiBg  the  figuraa  for  the 
Maacheiter  eUtioil,  for  inAtance,  and  ansuming  itroportionality 
betfrMn  eooling  mter  and  ouipat*  the  cooling  water  lequired 
per  hour  for  a  lO.OOOkw.  pkiA  would  unOQiit  to  MOM  980,000 
gallons,  a  figure  not  very  far  short  of  Mr.  Addenbrookk's 
formtclnlilr  iv-tiriuiic-.  It  must  Lu  [joiiiiei!  out,  howevtr,  that 
the  temperaiure  of  tlie  cooling  water  at  MuDcheater  waii  62  F. 

high  imt  not  exeaptioial  lampetatore.  In  the  cnw  of  the 
Nocpwnil  (SlieffieM)  generating  atatioti,  on  tfir  •itiicr  lund^ 
much  better  figures  were  obtained,  working  out  to  550,  UOO 
gaUoiw  per  hoar  per  10,000kw.,  the  vaeiiuu  in  this  ease  being 
27'7in.  wiili  a  haromctcrat  29'9in.  ;inil  the  ten.(ii  i,i:iui3  uf  rh( 
cooling  water  being  C>b  'S  K.  With  the  exception  uf  tlie  case  of 
the  Hnlton  coHSer} .  tlio  power  leken  by  the  pumps  waa  but  ■ 
small  fraction  of  the  total  power  generated,  ranging,  in  fact, 
from  i>  to  2-3  per  cent.  Tbaae  iigurae  are  conpanble  with  the 
2-6  per  cent  mentioned  by  llr.  J.  R.BiiinKa  (Ths  Sbetrkbai, 
Daeemher  M,  1904,  p.  426)  for  a  400kw.  AoMficMi  plmL 


DemI'ITE  Ute  outcry  against  the  proposed  elimination  of 
Qroefcae  e  eempolMiry  raltjeet  in  the  *'  Lfctlo  Qo  "  ewminition 

at  Cambridge  and  Rt-sponsinns  at  Oxford,  it  must  be  admitted 
that  there  is  a  distinct  change  coming  over  educational  ideas 
and  priMiple*.  Whether  the  authorttiea  «t  Oxford  and  Cam- 
brifl'^'t'  "  ill  e\  ct  ;  L-ij'ji;iii-se  ihh  fact  sn  far  as  to  make  any  new 
departures  remains  to  be  seen.    Aa  Chancellor  of  the  Uuiver- 
■ity  of  JKrmtnghan,  Mr.  Joheph  GHAHfiiKUIN  wede  eoue 
pertinent  remarks  on  thtt  tubject  on  Monday.    He  said  that 
modem  nniversities  liad  90  deeire  wbelover  to  compete  with  the 
older  universities,  nor  could  the  old  nniTeraitiM  compete  with 
the  new.   Thtt  wttt  because  tho  littter  had  a  s|)ei'ial  work  of 
their  own — the  teaching  of  the  highciit  form  of  applied 
sci(Hic«.    He  agreed  with  bir  Olivkb  LoixiK,  however,  that 
whether  oompubocy  or  not,  Greek  could  not  be  ezdoded  from 
the  i'lca   'f  ■■'  crimplrtp  ;infl  Ijbeml  cdu<r:itiou     Wi*  hnxc  no 
desire  to  enter  uito  the  arena  of  the  compkdsory  Greek  con- 
tiwreny ;  but  we  with  to  min  another  iasuei.   Whether  the 
study  of  Oii't'k  1)0  i'ompiil^iir y  or  iiuf,  we  maintain  that 
science  should  be  an  obligatory  subject  in  «t»y  scheme  of 
education,  whether  at  Oxford,  Cambridge,  or  ehrawhere. 
It  will  be  admitted  that  the  man  who  is  familiar  with  the 
fuixlamental  principles  of  general  Kienee  stands  a  far  better 
chance  in  the  race  of  life  than  the  man  who  i«  i^onnit 
ol  them :  >>ut  we  will  go  fur  ther  than  this  and  claim  that  a 
•nan  who  is  ignorant  of  these  pi  iuuliilr-,  sL  miI:!       <  viiisidorcd 
at  the  present  day  to  be  incompletely  educated,  whether  he  be 
pvoAcient  in  the  dead  hngnages  or  not  Quite  »puft  from  the 
utilitarian  side  of  the  i|Ue6tion,  the  educational  value  of  science 
is  unquestionably  greater  than  that  of  Latin  or  Greek. 

Mit,  K.  W.u^OX's  P!aptr  on  "Pattern  Making,"  reail  before 
the  ikUgby  Engineering  Society  and  piiblisiied  in  abHtriic't  lIko 
where  in  tliis  issue,  i«  full  of  useful  hint*  end  we  rccommt  nd 
ite  peraenl  to  all  ongineers  who  have  anythiqg  to  do  with 


pattern  making  or  foundry  work.  Tlie  suggestions  with 
rtgud  to  the  proteetioii  of  hwge  pattenu  b  the  foui^  wo 
of  parlii  n!  u  value.  Anyone  who  has  witnessed  the  lifting 
and  transport  of  large,  though  oompeimtively  deUcato  petteme 
in  the  Aopt,  will  know  how  nmoh  they  anflhr  from  chaiaa  and 
ropes  carule««ly  slung  around  thuu  Utt  lifting,  and  the  author's 
reconmendatioits  in  this  roapect  win  (eceive  universal  approvaL 

Mk.  Riioi>i.\'k  recent  Paper  Ucfcu.  the  Faraday  Society  on 
"  The  Electrolytic  Analysis  of  Muntx  Metal  "  is  of  considerable 
practical  interest  to  those  in  charge  of  works  where  the  control 
of  the  oompoaition  of  copper^zinc  alloys  is  a  matter  of  hnpoi^ 
tancc.  At  jne^ent  .lli >y^  (if  ttic  INfuntz  metal  claw,  containing 
about  61  -5  per  cent,  ot  copper  and  S&b  per  cent,  of  sine,  are 
made  in  eompamtively  >maU  diarges  in  aomewhat  primitiTa 

furriAcos,  ami  n?  the  zinc  wMrh  tlie','  contain  is,  from  the 
moment  of  its  addition  to  tlie  charge,  constantly  volatilising 
and  burning,  irregukritiea  in  oompoaition  are  not  unlikdy. 
It  must  be  remembered  that  experience  has  shown  that  the 
permiiaibie  limits  for  the  compoaition  of  Mimtz  metal  are 
narrow  and  the  judgment  of  the  fomaee  men,  aided  by  rolling 
tests  on  the  casts  as  prodooed,  is  not  infallible.  C>'nL-utit 
amdytical  control  is,  therefore,  of  the  liiL'L'  st  value.  The 
problem  iffei>ente<l  to  Mr.  RuoDiN  was  to  make  about  100 
•oeuwte  detemhtations  of  copper  par  34  boon  and  by  a 
suitable  moditication  of  the  electrolytic  process  he  has 

succeeded  in  thi^.  The  design  of  bis  electrodes,  the  arrange 
mailt  of  their  caniera,  the  whole  ayetematie  perfonnanee  of 
every  sUne  of  the  analysis  have  been  carefully  and  thought- 
fully coitsidered,  with  the  result  that  what  seems  at  first  si^t 
an  iupoaaibie  teak  with  any  reaaoDaUe  Dumber  of  operatora  it- 
executed  aa  a  mattor  of  routine  with  etctahity  and  acaniaoy. 


Jm  an  instance  of  American  resource  and  "push"  it  is 
intoraating  to  obeerve  that  many  large  American  Urma  make  a 

practice  of  h,r,  Ihl:  .in  .uitin.i!  ;isM:-iiihlr  >.i1o*uieti  a*  thr  head 
ofiico  or  some  convenient  centre,  where  a  course  of  lectures  is 
given.  Theae  leetnrea  are  inunded  to  Ining  out  the  saiiant 
points  of  the  firm  *  newest  pro<Iuclions,  ^ o  t!i,i'  the  salesmen — 
or,  aa  we  should  call  them,  travellers — way  be  fully  conversant 
with  the  advantages  {XMsessed  by  difTerent  articlca  when  intro 
ducing  them  to  clients.  Not  only,  h4»wcvcr,  h  instruction 
given  with  regard  to  appliances  which  the  salesmen  have  to 
dispose  of,  but  the  defects  of  the  products  of  rival  fiim  an 
poiiited  out,  to  what  end  it  ia  not  difficult  to  imagine. 


0N(  K  again  we  arc  promised  a  wireless  tulegruph  aorvieo 
accoas  the  Atlantic  by  the  Marconi  Company.  In  the  eon* 
|i;niv''=  eighth  annual  re]>ort,  just  isiiued,  for  tha  year  ended 
September  M,  1  Wi,  it  is  stated  tliat  "  with  the  stations  for 
tranaatbotic  telegraphy  in  operatian  a  new  en  in  the  eoin* 
|>any'»  alKiir*  may  be  anticipated."  In  view  of  the  extent  of 
paatdirkiends  this  is  cheerful  news  for  sharehokiera,  but  wo 
have  read  nearly  ahnilar  annoanoementa  before.  Mr.  KtMf 
<  ns\  haa  been  making  Oxporimenta,  and  everything  is  being 
prepare  1  for  the  service  to  be  commenced.  "  The  com- 
pony  ii>  now  in  po.^session  of  all  the  data  necessary  for 
the  equipment  of  alationa  for  good  commenaal  woiUng 
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ireen  England  and  the  Continent  of  America."  A  st.ntion 
\s  nil  ea<ly  liein.:;  built  in  Canada,  b«t  the  ^-ite  for  Ul«  »Ution  on 
this  aide  has  not  yet  been  chosen— p.:  rh;i(»  it  will  be  Vf  th» 
limtt  amUi  mnual  report  appears.  We  wore  under  tli. 
impression  that  the  Poldhu  station  had  been  blult  for  this 
purpo««.  There  ar«  wonderful  and  prophetic  oaknhtioD* 
tendiag  to  Otaw  llMt»  (lie  ffpHim  tnmamiu  an  average  of 
15  worcU  a  minule  for  10  hours  a  day  for  300  days  a  year  at 
6d-  a  word,  then  a  pair  of  aUtioaa  will  earn  no  loss  than 
£96,000  par  «miint  With  ngard  to  the  MiBM-ahoet,  the 
only  poesible  remark  is  that  it  is  delightfuny  r:v-w,  the  only 
thn*  rereaiM  item  Uiog  "  grow  profit,"  '•  transfer  fees 
and  **MitoiHt  and diwiKiBtw" 


Probably  «U  «f  onr  readers  are  familiar  with  the  influence 
of  the  load- factor  on  the  prie©  chargeable  for  elec  tricity  supply, 
but  we  need  make  no  apology  for  pnbUshuig  the  popular 
•Itlcle  on  the  subject  which  will  be  found  on  a  later  page. 
The  writer  is  the  fU  ndiiil  Manager  of  the  Soalh  Wetae  Elec- 
trical Power  Distribution  Co.,  and  his  position  amblee  him 
to  puge  neemmtely  die  beet  madied  of  putting  qmetioiiB  «( 
differpntial  eliarging  before  hr-f  potential  pawor  consnmcra. 
The  article  is  brightly  wntten,  and  will  doubtless  be  of  assis- 
tanoe  to  eleetrieal  enfiiieen  and  meiiagm  of  eleotridty  warin 
who  have  to  exjwund  the?c  tnatter=f,  nnt  iwly  to  consnmerp, 
bat  alao  to  diracUm  or  to  tovrx  councillors,  who  cannot  be 
a«amed  to  poawm  a  hnovledge  of  todiBlcal  temu  or  to 
follow  with  petfaet  ease  the  rai  i  l  line  of  thought  with  winch 
the  engineer  arrives  at  his  conchisioni  in  thme  matieni  The 
analogy  upon  which  Mr.  Hiix  baaea  hia  aitiEle  il^  of  eoone, 
not  perfect,  but  no  anafaigy  ean  bcL  It  pemnta  of  baing  eaniad 
aulifliantljr  far  for  the  pnrpoae,  hoverar. 


Obitnary. — regret  to  announce  the  ile.ktii  m  .l:iiiiiur\ 
aOth.  after  »  brief  illneea,  of  Mr,  Jamas  Edward  Kansomos, 
chairuian  of  Messrs.  Raaaomea,  Sima  A  Jefferioa  (Ltd-X  of 

OrWfll  WmiV-- 

Tramway  Ovwlitiiid  EQiiipment. — Wo  are  asked  to  point  out 
that  Mr.  H.  M.  S  iytTs'  rajn-i  ..i.  tlii-  -uUj,-.  t,  the  discussion  on 
which  wj»s  ri'pinli  d  aiidconuuenteii  upim  in  our  last  issue,  was 
prcf-irittil  In  the  Tramways  and  Light  iijiilw.iyr-'  AN^..ciation 
and  not  to  the  .Society  d  Aita.  The  Couutil  oi  iJiu  latter 
Society  had  l^ly  Icnit  ito  foenia  for  tho  occasion. 
OablA  Intarraptiona.  Int.  rnipUon. 

Oftrtnoa— Pinhctroa   Aug.  13,  IVOi 

B3u»i-Ii»»  (Yemen)— Oamaian    0«t.  3-1,  190i 

T»ri(»   TwiK-inr   Jh"  1**.  Iff 

Oajmns-Paramailbo    July  is.  ia(M 

«BLM.jiUn  Fusita  rkia   a?.  IMM 

Miiniirifanibaata  'aii.  90.  Ifm 

Jamaica  — ('til 'It   Jtt"-  10,  ItKXS 

Homat  Lamps  of  500  Volts  -In  the  course  of  a  lecture  on 
"  Improvemi'nt.s  in  Lightum  .lelivdi-  i  ro>  t:itly  before  the 
Elektrotc«hni«'Che  CesellsehiUt,  i»i  t  ologue,  I'ruf.  W  Wedding 
exhibited  wme  r>fX>  volt  Nemsi  glowers.  .\lc  or  liti-'  t')  the 
Z'lturhrift,  which  reported  the  meeting,  he 
stated  that  these  glowers  panstd  a  current  of  0-25  ampere, 
giving  97  cp.  (Hefnar  uiiiu; ;  the  eifioiency  is,  therefore, 
1*3  watt  per  Hefner  e.p. 

Annual  Dinner  of  the  Leeds  Local  Seetlon.— The  ateond 
annual  dinner  of  tht  Lci  Js  Local  Section  of  the  Inatitation  ol 
Electrical  Engineers  will  be  hi  hi  .i;  th<-  n.,te'  Mctropole,  Leeds, 
on  Friday.  March  3rd.   The  ciitir  will  i)C  taken  by  Mr.  W. 


Emmott,'  clukiman  ef  the  Leeds  Section,  and  the  Lord 
.Mayor  of  Leedl^  Mr.  A.  ^mens,  President  of  the  Institution, 
iix.  G.  C.  Uov^  aaeretary,  and  the  chairman  of  other  Local 
Seetiona  will  be  preaent 

Tranaactions  of  the  Faraday  aociety.—Volunu;  L  Part  1  of 
the  Tran^atlion*  of  the  F.iraday  Society  h^s  jnst  l>een  issued, 
the  society  havinj?  docidud  to  iiuhli-b  thoni  iiidciifjn'iftitly  ;ui'l 
in  quarterly  issues.  The  i.rc*<-nt  part  rixiLaius  ihu  i'upera 
and  discussions  during  the  List  ilirec  months  of  1904,  and 
includes  nine  Papers,  all  rahiting  to  electro-chemistry,  and 
amongst  thom  is  one  contributed  by  a  lady.  Miss  Buena  Pool, 
RSc.  The  book  i»  w«U  and  clearly  printed.  Kon-membera 
may  obtam  tUa  Urat  part  at  the  ptiee  eflOe.  6d. 

The  KeameyThom  Mono  rail. — A  model  of  this  ^temwae 
on  view  Jaist  wuelfat  an  .Vrts  and  Industrial  Exhibition  held 
at  the  BatterM'.i  T..w!i  Hull.  It  is  proposed  to  ronstnict  a 
short  railway  <iii  the  saiuc  principle  in  the  arounds  of  the 
Crystal  Palate  this  >ear,  and  those  interested  in  the  scheme 
slate  that  Pariiamciitary  powers  for  a  tine  from  London  to 
a  point  on  tlic  south  coast  will  be  sotight  ih  xi  \  ear.  So  far 
only  rough  models  have  been  oonstructod,  and  the  electrical 
and  ongiaeeriBg  detaila  have  not  been  worked  oat  yet. 

Royal  Society  —Among  the  Papers  down  f or rMding^estcr- 

\sere  tiie  f  ollowing  ;—"  On  the  Conversion  of  Electric 
Oscillation^  into  (.'oMtiiiuous  Current*  by  uhmms  of  n  V.n  niim 
\  4ih  ti,"hv  Froi.  .1.  .\  Fleming,  F. U.S.  ;  "  Uu  ju  hiiti  uiussnt 
for  the  MVi--iiteiiie;it  of  the  length  of  l/ong  Electric  Waves, 
and  also  Small  inducUnces  and  Caiwcities,"  by  Prof.  J.  A. 
Fleming,  F.K..S. :  "  Keport  <jn  .tn  .Are.i  ,.f  l.e.cal  Magnetic 
Disturteinces  in  East  Loch  lioa^',  Lcmcs,  Hehriile-=,"  by  Capi. 
A.  M.  Field.  l{.N.,commiini<  :ited  b>  L'car  .\iiniir;il  Sir  William 
Wharton,  K I'.B.,  F.H.fci. ;  "  Phosphorescttnce  caused  by  the 
Beta  and  Gamma  Hays  of  Kadium,"  by  O.  T.  Beilby,  eonr 
muuiciiieil  by  I'rof.  •'.  Lanaor,  F.K.S. 

The  York6hirePowerCo.'a  0«nnatla(  Btttica.— The  Thom- 
hill  power  station  of  the  Yorkshire  Electrio  Power  Co.  is  now 
practically  complete,  and  the  company  have  commenced  to 
supply  eleetrieal  energy.  Foundations  were  laid  down  in 
November,  H*0:J,  and  in  December  of  last  year  a  supply  of 
electricity  wis  .i^.ulil.le,  and  miles  i>f  cable  were  laid. 
The  generating  plant  consols  of  throe  l..'i«Okw.  turbo  gene- 
rators and  three  iOOkw.  continuoii-^  current  exciter^.  Tin  e.' 
phase  current  U  generated  at  11,00^^  volu,  and  couuuuou*- 
cumnt  at  'Ji'iO  volts.  Contracts  are  already  niiule  for  .supply 
to  a  numhei  of  local  authorities,  collierica,  mills  and  a  variety 
of  imlufctrial  applications.  We  hope  to  give  a  more  detailed 
descrip-inii  .if  t!ii-  i.ndrrt:tl;iTi'r;  at  an  early  date. 

University  Intelligence  It  is  expecteil  that  His  Majesty 
the  Kin-.;  iniif'  iin  1  he  ■•iM;-riiM:<  eercnioiiv  in  conne4?tiou 

with  the  new  1  nivei -it;,'  of  .ShettichI  in  the' iunt  or  second  week 
iti  (Jeto'iei.  ,\  s  nil  of  i:! 70,01  i(J  IS  reiptircd  as  an  establish- 
ment fund,  uu't  a  .Shclhehi  geui.eniui,  who  desires  to  remain 
anonymous,  has  offered  .£10,000  if  f..ur  othe; s  will  su'i.si  ril* 
£10,000  each  towards  the  £i7,000  required  to  complete  this 
sum.  As  an  alternative,  ha  oflen  £5,000  if  ninn  otbera  will 
contribute  a  similar  sum. 

An  arratiijement  has  been  an  ived  at  between  the  Universities 
of  Harvard  I'.S  A.)  and  Iterlin  (Germany)  whereby  jirofeasots 
are  temporatih-  interchanged.  The  Mawwchmetta  and  Berlin 
Institutes  of  Technology  have  come  to  a  aimifav  arraogementr 
and  it  la  belived  that  eonaideraUe  benefit  will  reanlt. 

Payment  for  Use  of  Water  Power  at  Niagara.— .\cc-oi>ling 
to  the  ll't*V  I  II  Kl'-  li  iriiiii  of  Chic  ico,  a  Bill  is  to  be  intruduc4:d 
at  the  New  York  Stale  Asi^erably  jil  a  nlm.'  for  the  payment  of 
:i  tax  by  every  person  who  makes  utsc  of  tlie  -.vater  at  Nia;iara 
I'ldls,  on  the  L'.S.  side,  for  power  purjHi-ie.i.  For  e.ieli  liorse. 
power-year  up  to  20,000  H  v.  the  ta.t  will  be  11.50;  from 
20,000  to  30,000  it  will  be  ;  from  .30,000  to  40,000, 
7ri  eenta ;  and  above  this  quantity  50  cents.  A  clause  at  the 
eud  of  the  Bill  exempts  all  thoae  who  are  now  working  under 
(udtting  coDtiaata  with  the  State.  It  i«  estimated  that  the 
paaMge  <d  tlie  Bill  WDuld  increnae  the  revenue  of  the  Stato 
from  9700,000  to  tliOOOtOOa  For  the  purpoan  of  eompariaoB, 
it  may  be  uentloiwd  that  the  CaawSan  eompnidea  pay  an 
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annua]  rental  and  an  tddUloiiHl  Ux  of  SI  |ier  uniiuni  for  eai  h 
aleotrioal  hone-power  gemcatad  over  10,000  £.h.k  und  up  to 
30,000.  Between  20,000  and  30,000  76  cento  bae  to  be  paiil 
for  eaeb  ekcbrieal  hone-iiowMr,  mid  80  caola  for  each  above 

S0,QOO. 

Wlrekfis  Telegraph  Notes.  We  -.t-.r  informed  1\  iht- 
American  l>e  l  urest  Wiroluts  Ti-Iclm  iiih  <'o,  that  on  •lainKiiy 
10th  tlie  Mallory  Kteaiuship  '•I't'iivc-y.  < miiiiL'  in  :ih.  ii  ["<it.'  l 
hei'self  10  miles,  south  of  the  l)ianu>n<l  hlicwls  iightishi)*  off 
Cajie  lli»tt«raa.  This  mofi^ax"  clearly  reail  by  the  Ue 
Forest  operator  at  Clevelaml,  Ohio,  TvlO  milf^  away  in  a  ilircct 
llM,  and  vas  forwarded  to  the  tom]>aiiy  Ni-^v  York  ortice  for 
eorroboratio!!.  Tlio  "  Bonuudiui,"  of  tte  yitebec  Steamship 
Co.,  left  New  York  on  January  18th  at  10  a.m.,  and  at  10  p.m. 
the  CleTehuid  atatkm  read  a  meeaago  from  her  atatiug  tliat  she 
vaa  then  300  milea  from  Nev  York,  the  total  di>tanc<<  c(>\  crod 
by  tb«  meiaagB  beiag  580  milee.  Oa  Jaanary  Slat^  the"Phila 
ddphia"  left  New  York  at  IS  o'doek  noon,  and  at  10  p.m. 
ro|>orted  hirrsclf  l-°!0  mileg  out.  This  nie8s>aj;c  wae  Mad  by  the 
De  Forci>t  operator  at  I'ort  Huron,  Mitlii^an,  some  600  mileg 
away.  TIiom:  [ lerformanccs  merit  attention  when  it  is  con- 
sidered that  ail  the  boats  are  eijuipped  with  Ikw.  ujipamtUB 
antl  with  very  .'hort  m^istH. 

In  Cuba  a  conccssinti  ba«  In^en  granted  for  the  erection  of 
several  i!X]ierinieni  il  i  !r  -t  .ttion.s,  incliulinf;  the  Marconi, 
Do  Forest  and  the  i-'es>6fmicii  systunus.  The  I)e  Forest  Co. 
has  already  erei-te<t  a  station  at  Kl  Vodado,  a  subtu  b  of  Havana, 
the  Marconi  Co.  ha.-*  imported  niatcri^d  for  a  station  and  the 
FoasetideuCo.  has  completed  armngeuienta  for  a  similar  purpose. 

Experiments  are  l>cing  carried  out  by  the  l-ondon,  Brighton 
and  South  Coast  Kailway  at  Newbaveu  with  wircle.'is  tele 
graphy.  Interrnption.s  occur  at  iimea,  and  it  is  thought  that 
they  are  ilue  to  .Marconi  appantua  niat|tled  on  pe«sing  »hi]>s. 
It  la  intended  to  maintain  a  penniment  service,  aa  the  oable 
eommunieationa  have  to  bo  tmaimittod'via  Hurie,  and  aome- 
times  occupy  three  to  four  honn  in  transit^,  thus  arriving  too 
late  to  prBToot  the  departnre  of  the  boats  in  rough  wreather. 

A  New  Map  of  London. — \\*>  have  received  from  Messrs. 
Stttiiford  it  Co.  a  most  uiieful  map  of  I^oudon,  expre.^^ly  cotupilud 
to  indicate  tiw  newmelropolitan  railways,  traniwa> ».  and  miscel- 
laneous improvements,  particular*  "f  w  hich  were  depositeil  with 
the  London  Conutv  Council  November  '.K>,  1W4,  for  the 
ParliamentaiyiSeaaianof  1905.  Theroutohof  the  new  ••  tubes" 
proposed  by  the C^tralLottdOB Railway  l  'o.,  the  t ;  real  N  orthem, 
Piccadilly  tc  lU  ompton  I^lvay  Co.  (billa  Nos.  1  and  2),  tlw 
Hammersmith,  City  .V  Korth-East  London  Railway  Co.  and 
the  North  F.Hst  Limdon  Railway  Co.  are  marked,  as  tvell  as  that 
of  the  new  ti-nmway*  pixiposed  by  the  Lond<jn  Coiuity  Council 
anil  the  London  Southern  Trainwav  Althoui,'h  the  proposed 
areas  of  !;n|)ply  atv  not  detined,  the  laud  sfheduled  for  generat- 
ing istations  and  other  puqioses  by  th«-  followini;  eom|>anies 
.ire  pl.iinly  indicated  : — Administtalivc  County  of  1/ondon  A: 
District  Eloctric  Power  Co.,  Central  Klectric  .Supply  Co., 
County  of  London  Klectric  Supply  Co.,  K;i«t  London  A 
Lower  Thames  Klectric  Power  Co.,  .MetroiKilitau  Pneumatic 
Despatch  Co.,  London  County  Council,  ancl  London  Southern 
IVamwtiV'',  in  addition  to  that  schedule<l  by  the  railway  com 
panics  above  mentioned.  Other  information  of  a  miscellaneous 
character,  in  loiincction  with  which  bills  have  been  deposited 
in  Pariiawent,  is  also  given.  The  map  further  indicates  the 
existing  and  authorised  nilwa}*!  and  tramways  and  all  the 
other  items  usually  ahown  upon  a  map  of  London.  The  scale 
k  3iu.  to  the  mile,  and  tbe jpnee  is  lOi.  6d.,  the  map  occupying 
two  sheets  Coin,  by  SOin.  ^rae  largeraine  baa  been  neoesiitated 
by  the  increasing'  numb«>r  of  "tube  "  raitwavs  in  o]>enitiou and 
propo^^ed  and  tin   lif*  .  ulr  v  .^f  'lowing  f  hem  on  a  stn.illcr  map. 

Mineral  Wealth  of  Ceylon,— .\  vuintMc  ie[».rt  upon  the 
results  of  the  reee-.t  ininieml  suney  of  Cejloll.  by  I'rof.  \V.  I{. 
Dun«taii,  F.K.S.,  has  been  issued  officially-.  U  vontaius  much 
information  regarding  the  miuorat  doposits  which  the  survey 
has  disclusetl.  Kocent  reaearches  in  connection  with  radium 
give  the  re)tort  an  added  value,  and  then  are,  besides,  iute- 
resting  remarks  concerning  mica,  mangpiiiese,  graphite,  iron 
vrcs,  corundum,  kaolin,  laterito  and  thorinm.  The  pride  of 
place  ill  tlie  re|tort  is  gii-en  to  mica,  which  is  found  in  eou- 


siderablo  quantities  at  various  places  in  Ceylon.  Hm  speci- 
mens which  have  so  far  been  forwarded  for  examination  were 
of  rather  ]Mkor  ipmlity  and  commercially  hardly  worth  oon- 
iidention,  bnt  it  ia  eanfldeofly  hoped  that  better  results  will  be 
obtained  n  fuifher  search  ia  made,  and  especially  if  the  mica  is 
miiioil  from  greater  depth  than  has  hitherto  been  the  case.  A 
new  mineral  was  discovered  during  the  survey,  containing  some 
76  per  cent  "f  oxi  le  I'f  alioiim,  :ind  this  mineral 

Prof.  Dnnatuu  [>:(i[iosr:..  tu  n:iivii'  '■  Ti.ori.4uite."  It  is  nwlio- 
active,  and  will  (Prof.  l>iiiisr.itL  t(iii>ii|i  r*)  be  found  to  !«•  .m 
important  source  oi  railiurii  and  radji  -  active  earths.  Since  the 
report  was  written.  Sir  \V.  Panmay  lia?  -ua^:d  that  i-udium  is 
pre<K>nt  in  the  mineral,  and  that  it  fuminheji  cousideni)>le 
cpiurii itif'^  <if  helium.  The  mineral  is  of  fairly  uniform  com- 
poaition.  Another  mineral,  which  the  discoverer  (Mr. 
Coomara.;wamy}  pro\'i.sionally  idoBtOled  aa  monante,  turned 
out  to  b«  thorite  and  was  chiefly  composed  of  thorium  silionte. 
Prof.  Dunstan  concludes  his  report  with  the  observation  that) 
apart  from  the  scientific  interast  attaching  to  the  detennimitiott 
oi  their  com|KJsiUoii,  die  discovery  in  Ceylon  of  twn  inoMnla 
rich  in  thorn  may  prove  of  couidaBable  oammereid  impor- 
tanoe.  Tbe  analyais  of  the  samples  waa  made  at  the  laboratory 
of  the  lm|icri;it  Instinite,  Lomlon. 

Details  of  Tramway  Constmction. — The  Board  of  Trade  ha* 
issued  a  ^e^  i^cd  luemoraiiduni  on  details  of  tramway  coostmc- 
tiou  and  eq^uipment.  The  additions  since  the  last  memoniiduB 
&V9  shown  hi  italics  t — 

(  Ifiiraiifr. — The  spaoe  between  the  Innrr  i^il:;  of  a  double  Una  most 
i]<'|>«nd  upon  the  overhang  ol  (be  vars.  It  i-,  h  :w«Ter.  necessary  that 
tfavrc  should  txi  at  least  l.->lii.  ln^twcrn  tbe  sides  of  pa*«in),'  cars  and  aJjo 
a  similar  space  between  iht'  ><.ide  of  a  oar  and  anj  utanding  work 
BQch  as  lamp,  tekeraph  and  trolley  win  posta  in  •  Utmi.  There  nhould 
t-e  at  least  Ufai,  ialwsan  tfaa  side  ol  a  «ar  and  the  kerb,  whether  on 
ettaisht  or  aaned  roads.  The  atcanmeebelSMnlhatc^  deck  o(  care  and 
tlie  mdsrdds  of  bridKes  Jiould  not  be  isu  than  4ft  fin. 

Pa$t$  aiut  Sr.frUn.—<  fare,^  rktviU  not  ht  HJMltriMairf  Ik  mtiU. 

in  rrrrri  ntU.  the  B'riri!  iij  Tn.'lt .  The  sion-  hrbhy/  rm,,;t  'l^n  /"Wtl 
rAmld  n'i(  ^,■  furh  at  tu  fivthU  nj.tj  ,..rSO"  to  U'lrtd  Uf^.  it  .r,  i  rtfvtt^ 
u'llftt  tit-  iVr-imn'-y  ,»  ffliti)^/--/(.r- ,vf  /V(.,.  n'htri  frr.iriYf  .irw«  in  Jtw/Di 
v'ill  not  Mijffcf,  it  IS  rf/jiniWr  Ih-t  sy  .'N  wire  eantlrurtioi!  tkmifd'^  K*d. 

/Vniniiu'iir  llVijf  — The  weight  oi  rail  should  not  be  \<txt  than  '.lOlb.  per 
;»rd.  lUOlb.  being  fMlSltad.  Ths  gloOTS  of  Uu  raO  atioald  not  exeeel 
'>ne  aa.i  iih  t  i-fhth  inrk  ia  width,  bnt  a  groove  not  exoeeding  one  ami'i 
quiii  irr  inch  will  be  accepted  on  curves  ofleia  than  one  chain  ladius.  The 
details  of  permanent  way  and  mixie  of  coiintruction  aa  apfiroved  b;  th« 
Board  of  Tmi-  h  ulit  nut  be  varied  at  anytime  nithi  ii  :l-r  Hoard'* 
conM-nl-  '  I.  si  urt-uips  rl  llic  "  reversod  "  t_^Jll  shu  iii!  j.  ivoiJed, 
mote  t'i<]>('cuiliy  on  narrow  gau^e  line*.  Ol  axiating  l;pec,  tbe  '  tr^uer  ** 
lifigaaTil  is  the  psttsm  which  wnwtitMd,  Tbe  hamring  gate  should  tw 
as  dose  to  the  gronnd  as  posaiblo,  sad  flisrs  AooU  be  at  tea«t  Sft. 
between  it  and  the  front  of  tb£  guard.  Both  the  gnard  and  l)i«  gate 
should  be  at  leas;,  as  \»ide  at  th»  outtide  of  the  frame  of  the  tracli.  In 
order  imt  to  interfere  «lih  the  fH:eU'ncy  of  the  Jiff'^nuu.l  it  is  desirable 
ih.il  fuldiuK  slrps  should  b«  ndopt' il  on  all  new  <  .ir-.  Tbe  use  ol  oovera 
for  the  top  dit'k  of  cars  caoDot  be  approved  ia  case*  wbere  tbe  gao^e  ol 
linos  is  Sit  fiia.  Or  kss.  Tkip.dscli  laniBfi  should  ba  at  laast  Ut.  tm. 
high     Tt"  IrafUn  ttamlard  miwl  It  cwuwetfd  with  turth  bp  m  bw. 

It-slft  -t.fr  (•)  <IUfi)|1«rl(/f  <jufi       iIikI  thf  Ifttiuili^  tl'inat,  tclkiJ  the  (uw 

or  .  ,  .(».  thoulii  l^iiii  •■Ifdrn^  .  JA  Where  trolley  ropes  cannot  be 
ili»|i«-tt«Mi  with  or  tied  up,  pri-caiiuons  mual  )m  taken  *.  t'r*'ent  the 
"  «tnck  "  eauninit  accident*  To  prevent  trolley  boocii  I-^mih'  i  tilled  nut 
or  trolley  st  tndiirde  hrukeo,  "  traps  "  should  b<  miniiu'sed  an<i  detaohabie 
trolley  liend-  proridad.  No  matsiial  altsmtioBa  Shanid  be  inads  fa  esse 
after  inspection,  nor  any  fresh  typsofoar  adopted,  vltboirt  the  eeassnt 

of  the  Itoard  tst  Trade. 

Statistics  of  Qcrmaa  Electricity  Stations.—  .\ccordi  rig  to 
the  statist ii  1 1  t  itil.j^  relating  to  German  jmblic  electricity- 
supply  works,  cunij>iled  uurniully  by  the  £W-<;i'(.vAkim.'i<  Z'il- 
schii/l,  the  ^eiieratiiiii  of  electric  current  m.ide  considerable 
progress  in  (Jermany  betw.cn  April,  1903,  and  April,  1SNJ4, 
the  date  ti>  whii  h  the  information  in  the  present  tables  refen* 
On  April  1,  I'.tiu,  there  were  iil  generating  stations  with  a 
capacity  of  it.Oookw.  or  ovei.  These  51  stations  wen  distri« 
butod  over  T.\  tovra^,  and  tlieir  aggregate  capacity  wmffiintlHi 
to  '_'tHJ,700kw.  The  lar!:e>t  nations  are  three  of  thoee  Bnpply> 
ing  Berlm:  "  Oborapree  "  (13,e00kw.),  "Moabit"  (10,640fcw.) 
and  SpandaueiBtnaae  "  ({»,900kw.).  01  the  1,028  «tatiou.s 
which  are  eninMnted  in  the  tablet,  843  nipplied  continuous 
eiinent  only,  and  of  these  813  sUtions  803  were  equipiied 
with  accumulators.  It  is  interesting  to  note  that  the  capacity 
of  the  storage  l>att«ries  iustallod  amounted  oa  tbe  average  to 
nearly  40  per  cent,  of  that  of  tbe  j^erating  plant.  The  40 


Digitized  by  Google 


THE  ELECTRICIAN,  FBBRUARy  10.  1905. 


657 


MiitiiMHMi»<aiTaiit  atatioiw  witbout  aeenmulalim  ww«  nuMtly 
onoii.  BMid«s  tiMM  contimunn-cnmiit  •UtUom  there 
about  80  itatioiu  wbicb  generated  boUi  cuntiimou!) 
cnrrent  &nil  ftltornatinj;  current  (mostlj'  three  phase  current), 
and  finally  there  were  more  than  100  alternating-current 
Ktatjons,  of  which  C3  Bupplicd  three-phase  current  only.  Most 
of  the  largest  stations  wpplied  both  continuous  and  altema- 
ting  current.  Steam  power  was  .ised  in  .'570  iitalions  which 
iiu  luili'ii  tlif  Uirgest ;  w.itcr  w.'k-cU  and  turbines  fumi-hei!  the 
motive  |i<iwf.«r  in  109  la^es.  while  gaa  engines  fornu'  l  the 
powii  <ipii]>mcnt  of  9fi  .ni.i: uiiia.  Among  these  Stl  iiations 
there  were  two  using  Oic'-el  cn^'ines.  In  208  stations  l<i>Ui 
steam  and  water  (>ower  were  u-e'i,  .unl  in  some  40  other  cases 
various  combinations  of  prime  movers  were  employed.  The 
total  number  of  incandescent  I;imps  connected  up  was  utjuiva- 
ieal  to  about  9^  miiliou  8  cp.  lanij^s,  au<l  the  motors  supplied 
iriih enirent  aggregated  263,000  H.r.  It  is  rcniurked  that  the 
•dvWMe  in  li^ttnt  power  hail  been  greater  than  that  in 
■Igetrie  fil^Bj^  The  sum  total  of  the  capacities  {inchuitiig 
the  MnHBuhtor  ctpiKitiM)  of  «U  the  Clemuui  electricity 
■tatiom  on  April  1,  1904,  waa  5Sl,O0Okw. 

Society  of  En^eers. — The  tirnt  ordinary  meeting  i»f  the 
.Society  of  Kngineera  for  the  j»resent  year  was  held  on  Mon- 
day evening  at  the  \U>y\\  I'nited  Ser.ue  In-tii  uiwu,  \\  fii-i- 
baU.  Mr.  D.  B.  liutliT,  lln>  President  for  I'^'ji.  tir-l  . .rriijii 
ihe  cliuii,  iiinl  [iresenteii  rlie  j  iiniiumr  ;ii lit'ii  iC:  I'rijiore 
read  during  that  year,  i'hese  include*!  the  I'reRidexit  s  tiold 
Modid  to  Mr.  William  Edwanl  Storey  for  his  Paper  on  "  Con- 
densing Machiner)',"  and  a  Society's  Premium  of  Itooks  to 
Hr.  A  S.  E.  AckemunD  for  his  Pnper  on  "  British  and 
American  Coal -cutting  Machines.  '  lie  then  introduced  the 
Fraddent  for  th«  pio^cut  year,  Mr.  Nichola«  James  West,  to 
the  m«etiug  and  retired  from  the  clmir,  receiving  a  hearty 
■nd  unanimous  vote  of  thanks  for  his  Kervices  during  the  past 
year.  In  bia  inangoral  addraas  the  Pceeident  daui  meu^y 
vith  the  meehinical  Mi  of  engfaiaeting,  whh  rafamiMe  to  the 
hittoriatl  UM  end  hnpraveawnt  of  punpiiig  hmI  nwriiw  onginM 
and  the  appliealiaii  of  the  latter  at  variona  perioda  to  Teaaeb 
of  diflerent  kinds,  and  he  included  a  reference  to  the  latast 
phase  of  turbine  propulsion.  He  noted  as  iin  interesting  point 
tli;it,  iiu:ri!<lit)l(;  at  it  mi^'ht  socm,  for  TiO  years  :ln'  Urtti  nf  tfu; 
»ti'.iiii  eiigiiic  confined  to  the  pumping  of  •\v;iie(.  It  wiim 
not  until  M'^yt  tiiut  iut-iry  iiMiiuti  «.is  Dlitiiiticii  from  the 
steatn  fiigirie  hy  mi-;uis  of  .i  ri'.iiik.  WaU  otijeijtfil  U>  the  use 
of  hij  onciiio  if  the  ii.ink  \v;l-  attached  to  it.  awI  invented 
the  Huu-aiid-plunct  witeel  iu  place  of  the  crank.  In  1837 
Cornish  engines  were  first  iutroluced  for  puniiiinu'  water 
for  the  supply  of  Ijondon  at  the  East  lA>ndon  XVaterworks. 
One  was  purchased  in  Cornwall  having  a  90in.  cylinder  ami 
a  10ft.  stroke.  It  worked  moit  economifiaUir  for  2.')  years, 
and  was  only  removed  when  the  pimpiBg  works  vtarv 
closed  in  IS'J'2.  This  class  of  engine  is  extensively  used 
by  the  large  Loudon  and  other  water  com|«nies.  The 
Prciiidont  then  referred  to  the  Severn  Timnel  pumping  plant, 
which,  he  obsenod,  was  the  largest  pumping  plant  he  knew,  i 
It  ia  UMtallad  at  each  aide  of  the  Severn  TtiniMl  on  the  (ircat 
Weatem  lUlway,  and  b  entirety  of  the  Oomieh  type.  The 
engines  and  ponpa  have  a  teul  ;»uii)  in^'  capaci^  of  6$  mil- 
lioo  gallona  in  24  boora,  but  the  4u;<utity  dealt  with  under 
ordinary'  circumstances  varies  from  16  to  34  millions.  The 
Prcisidctit  observed  that  be  was  coiniected  with  that  installa- 
tion iroiii  (uninienc-i  nient  to  finish,  a  perio<l  of  aliout  \  'A  years. 
Keferriitg  lo  ihu  growth  in  size  of  steamships,  he  obi!cr\'cd 
that  the  greater  relative  economy  of  motive  power  to  burden 
in  large  vesswls  hud  contributed  largely  to  the  inoreHse  in 
dimensions,  whicti  "aj*  .still  [iroreeiliiig  ,\t.  the  pie.seut  da)-, 
with  steel  coustnn  tion.ijju  iMtioo!  lengtli  Uj  ln'ani  lia'l  incre^ise.l 
to  10  and  11,  ilie  Inuit  being  found  in  the  i  nor  eased  ternieiicy 
to  vibration,  which  was  injurious  to  the  hull  and  discomforting 
to  the  Mssengers.  The  machinery  of  the  earliest  steamers 
a|icratod  at  very  low  steam  preanirei^  and  weighed  about 
1, 7001b.  per  horse-power.  AlUteta  I860  the  weight  was  at 
high  as  l,ooolb.per.bon»-po«r«r.  At  the  pnaent  day  the  weight 
of  the  propelling  meehifaMqr  in  maQ  iteeaMn  ia  ab<mt  MKHb.  to 
60Olb.,  and  in  eaigo  aMaoMfa  about  4901b.  per  hem<poiwv. 
In  torpedo  boot  work  the  reduction  haabeeneairied  tlill  nidur. 


Boferthig  to  the  eoonomy  of  tbo  marine  engine,  the  Pnddaat 
pointed  out  that  the  steam  torlnne  would  aoeu  to  lend  Haalf 

to  adn  further  eeonomies.  Steam  turbinea  dinetly  coupled  to 
multiple  centrifugal  t>um|)s  were  rairing  400  to  fWO  gallons  per 
minute  a^iit.-t.i  he;id  of  more  than  700ft.,  with  a  steam  consump- 
uaii  301b.  per  horse-powur-hour  mcasurcil  in  water 
lifted,  including  turbine  losses,  as  well  a.s  pump  and  pipe  resis- 
tances. Fan  blowei-*  driven  by  stesim  turbine  were  in  use  focsup- 
]tlviii.^'  .lit  t"  lila>;  I'uiTiarr.s  uii'.iei  a  iire>>snre  ot  Mii.  j'er  snnaro 
lucli  at  I  i.i'uof  100  cubic  ft.  per  .sec'ind,  willi  a  t  it^il  coiuomod 
eftieieiie}  of  40  percent.  Those  ri:.sul;.H  -hotted  ;lia:  the  steam 
turl>ine  ofiercd  jtossibilitics  far  beyond  tho«c  of  it?  own  economy 
in  steam  consumption.  In  conclusion,  the  President  obset  vi  d 
that  the  slow  progrcw  of  the  marine  steam  turbine  at  a  time 
when  tbo  turbine  was  making  such  rapid  stritles  on  laud 
seemed  rather  remarkable,  but  the  experience  with  it  up  to 
10,000  H.i*.  in  ships  of  moderate  as  well  as  fast  speed  now 
justified  the  anticipation  cuided  by  theoiy,  that  the  larger  the 
enginea  the  more  favouniEle  vonld  bo  tho  raaulti  aa  compared 
with  reciprocating  enginea. 


■Ksnioa  or  Manmne  fooisim  ^ 


(TO  day)  FKUMT,  1 

TasMwan  saD  lawr  RuLvara  Aanctumw. 
4fM.  AnealOeafltBlllwtiacatthaSiMiriirolAtli. 

S  f.M.  .\nnua]  GdniTnl  Mfi-l.ng  at  Ihe  Koynl  CvIIivp  cf  Seisoc*. 
Exhibitian-ro*<i.  South  Ksiisinaton,  when  the  Tresident-EIcet, 
i>To(.  J.H.Poji<tiBftFJL&,wli]4aUfarinMlMaieB»fi  " 
tion  Pressure." 

SATURDAT.  February  llth. 

IxsrnxitiMc  or  Elicibjcai.  EjiiiuOKBs:  StDPSMn'  Sscmx. 
9;4afM.  VWt  10  th*  Pest  OOaa  Osobai 
fiaot  at  Oa  Adila  BiU  cntmneib  a.P.a 


J  sas  Disnnr  Buwran  Ci.rn. 
7.<d0  »M.  Ommai  llaeHng  at  4ka  Oaknaaic  Hotel,  New  ttreei, 
fciMr  ta  be  mA:  »8laMlB$  and  Bpe«dBe«a• 
'istn. 

Jvnoa  IHMIietiox  or  EsoixBtus. 
6:S9»m.  Vint  to  tha  woikt  «t  the  BrocUe^  An  Lamp  Co.,  80, 
worsMp-riratt,  8.0. 


H  p.vk.    Center  Lt^<tUia  ].: 

Dagjilii  Cii'rk 

IX»T11>  I  tii.N        M»  ..  lii.MiM,  Ks-MlMESas  !   OaAi  r  v.-lj,'  AH^Ol  mius. 

.V  p.m  Hpeeml  Lecture  bj  Ut.  i.  T.  NisoUon  on  liesotta  of  FocM 
Mcasureiuenta  with  Cutting  Tools  and  their  AapliaallaB  to 
Lath*  TH-  itm"  Mr.  J.  Uarilv  Wloksieed.  PnMMici  the  iaaO' 
lutieti  >  lhaehair. 


TDE&DAY.  rcbnwy 

iKSTrmi  s  I'f  Eri-i  III 

■       v>"  Lftckie. 


Ai.  K-Mii-srrF.!-  :  Oi^vaii-iw  LocM.  S>:cnoa. 
.  Bftth  stnwt.  Paper  to  be  read  :  "  liftrthiag," 


WEDNESDAY  F.bmary  IStli. 

Is^Tlr[■TIn^  ...F  C'lMi.  EM.i.sttBi-;  Sni'iMt."  Sbctiox. 

iKri.    Vi-it  to  tlic  Lot>  rond,  Che'.soa.  >;<nc^r»tSn(!  Station  of  the 

I'nJergrounii  Electric  K»iKv»y.s  Co.  of  Loniluii. 

iHmterroN  or  Krveriiir*!.  EsiiiVEsns  :  hocAi.  Sectuui. 

t.JO  /I  I'..    Mrrtiiij;  »i  the  IniyprnUv.   Paper  to  b«  read:  "AnylU 
Cfetsons  o:  Klsouricitj  in  Mine.*,"  by  A.  C.  Anderson, 
IliSTiTrTiox  or  EuctmcaI  ExnrsEERs  :  BTriir.s7>v'  .H»iTIO!«. 
7.'^  D.M.  Maaling  at  Vi,  Tictoria-B4rr«t,  Limdon,  B.W.   Paper  to 
iaMOa)  "The  Eleotrie  Fnmaoe,"  by  \V.  J  Wllllains. 
RoTAl.  MirsfisTOriCAi,  8o<-reTit. 
Sfjm,  Ifeeting  at  30.  H&nover  sijueire,  London.  W.    Paper  to  be 
teed  :   "  Praoticai  Micro  HetaUogiaphy,  with  Eipeiimental 
I     lODStimtion."  b;  J.  B.  Sited. 

THUEaOAY,  Fetjraary  IMIl 

Isstjtktimn  111  1':m:i  im.  u.  EnuIsiekiui:  Lkkiw  Local  Skctios. 
r  I.',  /..'n,    MdAinf.  M  the  Universito.    Paper  to  be  read:  "Pee- 
^     :    ay  I  oiiitnctioBaa«&pnriatieB.''liriaiBwLa(id. 

SATIJRDAlf.  February  IStb. 

Gla-^'.  iw  Tr.  iiMi  u  Cci.tn.i:  jMMr.snn«'  SOCUTI. 
7:J0p.m.    Meeting  at  »H.  bath-crtreet.   Paper  to  b«  t«Bd:  "HMl 
toaid  Tool  BtMk  Jkan  tlM  OsmmI'  Vcm  ef  View,"  ly  B. 
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THE  IHFLUEIICE  OP    LOAD  FACTOR  '  ON  THS 
GOBI  OF  ILECTRiCAL  EREBOT. 

BIT  KDMOirD  L.  WhU 

During  lite  last  few  yean  the  wliolc  (|ue«tioii  uf  cloctricity 
supply  has  undergone  a  change.  From  Wing  a  luxury  for  the 
few  it  bju  bocotnc  a  nocessity  for  the  many,  and  sut  tlie  xx^a  of 
eleclricity  have  increa»etl  so  have  th«  co«U  of  ita  productioi. 
«nd  the  ])ri(T  at  which  it  can  be  profiUbljr  sold  been  reduced. 
This  is  duo,  to  but  a  small  extent,  tO  MW  luvention^  and 
iu)provement«  in  the  machinery  and  iippihume llMd  to  generate 
and  diatribattt  electrical  enern.  Ten  yean  »go,  when  elec- 
tricity was almoet  lokly  utedfor  UcbtiDg,  generaton  could  b« 
bomglit  that  had  an  effioieiioj  of  aKmt  ii  per  eent.  To  day 
inprov<«d  maeliinee  can  be  obtained  wbote  efficiency  it  95  |icr 
cent.  Ten  years  ago  the  averagL-  price  ohtainud  for  energy 
was  about  7-Jd.  jier  unit  for  all  purposes.  To  day,  for  lit;litin^, 
it  is  4jd.  por  unit,  while  for  iiower  jiiit(>s  ^.LI>  tr-nu  id.  to 
3d.  per  unit.  It  will  be  useful  to  sec  what  !ij,>  iua  Ic  ;lie  pro 
duction  of  Kr(rr;:\  '.^'-^  c:  .-.tly  than  it  u?<>d  to  be.  It  cannot 
be  due  to  im]>rovi.'meui>i  in  (he  process  of  prodiK-don,  ass  the 
machines  of  to-day  are  only  3  per  cent,  mort  rttiruMt  than 
those  of  10  years  ago.  It  cannot  tie  due  to  cheaj>er  laiiour  or 
cm],  aui  th<-  ]iricc  of  both  have  steadilj'  gone  u(>.  It  certainly  1 
18  not  due  to  easier  finance,  because  finance  has  seldom  been  ' 
more  dithcult  than  in  the  last  ffiur  years  or  so,  duriog  wiljch  I 
period  electricity  has  made  such  gigantic  atiides 

In  order  Co  explain  the  change  1  will  oae  a  eiii^  In  » 
new  and  rapidly  growing'  town  ao  •Rierumintf  man,  aeeing 
tha  necessity  for  such  a  thing,  builAi  a  poblie  hiul  niitabla  for 
leetnree,  religious  meetings,  dances,  pretentations,  {NibUc  busi- 
&Mi»  boxing  dieplays,  &&  In  other  words,  he  equipe  his  hall 
for  orarjr  fNirnow  of  bunness  and  iJeiMire.  To  bqgin  with, 
faa  eaten  for  the  pleasure-loving  publte.  He  knows  that  the 

Biblic  must  dance  and  roust  attend  thinly  veiled  prize  fights, 
e  thinks  he  can  reckon  on  50  such  function.^  per  annum,  and 
lir  tliiiL  LI  iii>i.i( :  -  wli.it  |iijco  he  must  charge  iierincling  to  pay 
Ilia  I  .iiiij  !eu\u  .1  reasonable  profit.    The  t>uilding,  a 

tenJ]'i>t"ary  miu',  i-d.hI  liiiii  .£1,MOi>  (hi'  wniilii  imt  -jiiMi'i  im-ic  Si 
start  «rLli  li<:c;iupf  in'  «  uj-  iu>l  '.lullc  ^n\  c  \uiw  mii.kI.  his  fclh)» 
tOWii-iiiLMl  w<_'i'e  ;i(l.lit:tv'(l    t"    (hiure.s    ;«ti>i    |in.'i/  t;_lit- ;  Ml' 

IjorroWf'd  tl»i«  t'l  oOO  from  one  or  more  friends,  to  wiiorn  lie 
huD  to  |Miy  5  (ici  1  i  nr  interest,  or  £.50  |»«r  annum.  His  care- 
taker coi-ts  him  anothet  £bO.  Hh  rates,  taxes  and  insurance 
another  £25,  and  he  estimates  his  lighting  and  firing  bill 
at  another  £2i,  or  a  total  of  £1.')0  (>er  aunuin  ITe  wants 
aiiotlior  jKlOO  for  himself,  .so  he  has  to  eaiii  :>  n  vi  nue  of 
per  anntim.  He  therefore  makes  an  inclusiv  e  charge  of 
X6  per  meeting,  and  on  these  terms  he  readily  lets  his  hall 
and  «ams  his  £.3  iter  week  profit.  After  a  while  the  coo- 
Temenoe  of  his  hall  gets  talked  about ;  tba  town  abo  lapidlv 
increases  inpopnlatloii,  and,  as  usual,  the  popalatioii  is  mixed. 
All,  however,  are  fond  of  pleasure,  and  the  collier  and  the 
mechanic  are  as  eager  to  attend  a  half-eRnni  "hop"  as  their 
master  is  a  guinea  dance. 

The  collier  and  his  mates,  however,  cannot  afford  to  pay  L'< 
for  one  night  monthly.  They  therefore  go  to  the  owner  ui 
the  hall  and  olku  liini  .\t  first  he  will  tiot  listen  to  them, 
but  altera  m  hile  liu  t.  lN  ihfm  that  if  they  will  use  the  hall  on 
Friilaye.  wh-  n  the  finliioii;ilile  fulk  will  !K>t  use  it  and  the 
patrons  of  jmaj  hghts  have  not  ciiougli  left  to  jnay  for  it,  lie 
will  hire  it  them  at  £4  per  "hop."  The  kirguin  is  closed. 
The  owner  of  the  hall  receives  £4S  per  nnnum  e.xtra.  His 
extra  disbursements  are  I'J  .'?G.">  extra  gas  or  \Cin.  fn\.  per 
annum.  That  is  to  say,  by  rv<Iucing  his  rate  for  siiccial 
cirruniHtanceB,  and  choosing  his  own  time  for  letting'  his  hall, 
he  has  increased  his  receipts  by  £4.^  per  annutu.  while  his 
costs  have  only  been  raised  by  Iti.".  0<l.  per  aninim.  TLib 
Open  his  eyes  and  makes  him  look  around  fur  other  buaineis 
eijually  as  good.  Ue  thinks,  "  I  have  a  fine  hall  whidl  I  let 
out  for  one  ni^t  a  week  to  the  nntlefolk  and  cos  night  a 
month  to  the  working  i>euplo.  That  mean*  that  my  Imll  u 
only  mcd  for  64  evenings  in  the  year  and  never  at  all  in  the 
day  time.  Cannot  1  extend  its  use  and  make  more  moroy 
from  it  t "  Straightway  he  goes  to  the  collier  and  bis  mates, 


and  oflbiB  tliem  fli*  haU  twice  maoHtfy  for  XS  per  night 
They  aoaapl  tds  offer  and,  b  eoneeoMBee,  he  earns  an  extm 
£'24  per  aunun  at  an  extm  eost  of  16s.  6A.  per  annnm  tv 

liehtiag.  A  new  feature,  however,  arises.  He  finds  that  the 
aoiditiona!  use  of  the  haU  is  telling  on  its  fittings  and  fnmi* 
ture,  aiul  iLIh  alarms  him.  When  these  are  worn  out  be 
knows  that  liL'  cannot  borrow  more  money  to  replace  them. 
Moreover,  a*  he  i.-^  not  a  rnwn  i  imncillor,  he  would  not  do 
such  a  tiling,  '■<i  he  thinks  :  "  I  u^cd  lo  trirtke  £150  per  annum 
out  of  my  hull  :  now.  ;a  a  tiitling  extra  0"t>t,  I  make  £222  ;  I 
will  therefore  put  aside  ii."»0  \Kr  annum  to  jay  for  the  depre- 
ciation of  my  property.  My  s^.n-'idhhle  income  will  then  be 
only  £172  per  annum,  but  I  shall  feel  safe." 

After  voluntarily  reducing  his  income  as  above  he  does  aot 
fool  quite  happy,  and  while  he  is  wondering  how  he  can 
atjgment  it,  the  local  .Sahation  Array  otiicer  comes  along  and 
offer>i  him  20a.  per  Sundw  for  the  use  of  the  room.  After  a 
rapid  mental  oaJeuIation  fie  accept*  tin  oftr,  vealisiiig  that  it 
will  mean  an  extra  revenue  of  itSSperauram  aoauist  a  jaarljr 
c(»st  of  one  seventh  extra  gas,  or  £8.  Ua  Sd.  lie  findt^  how- 
ever, that  he  has  to  juy  his  caretaker  something  extm  for  the 
Siinilay  work.  Very  shortly  afterwards  the  urban  district 
council  of  till-'  tiiwii  fail  i  i:t  with  the  vicar,  (liti  town  1>cing 
situated  in  \\  dle»,  and  are  no  lunger  allou  tii  tu  hul<l  tJieir 
111!  i  tiiiga  at  the  Chutfh  schools.  Theii-  clerk  is  theief  ire  sent 
111  inttTview  the  owner  of  the  hall,  .iti<!  (iHcrH  _'s..  '  li.  jitsr  night 
fur  tliij  iisi- <if  if,  .iii'i  fiui!n'f  :.iijiiKatcK  thut  liis  cinincil  may 
use  ihe  hail  txciusivciy  at  any  lime  on  one  hours  notice. 
After  the  tisual  amount  of  haggling,  for  which  the  clerks  of 
Welsh  urban  distrirt  councils  arc  notorious,  thev  arrive  at  a 
eom|>romisc — lOf.  |i  i  im  eling  in  the  daytime,  wlien  no  light 
ing  is  rerjuircd.  nnj  r_'s.  f>d.  jwr  meeting  in  the  evenings, 
when  the  Hu"  ui  talk  huH  to  be  supplemented  by  something 
in  a  lighter  vein.  The  hours  of  use  of  the  hall  are  also  fixed 
for  12  months  ahead,  and  are  only  allowed  on  those  eveniBg|i 
when  cx|)erience  has  shown  that  the  hall  is  nev«r  wanted  for 
other  purposes. 

V.y  this  time  the  owner  of  the  hall  is  materially  benefiting- 
by  ojid  rapidly  beginning  to  understand  the  meaning  of  the 
expression  "  load  factor. '  He  sees  tli.it  he  must  earn  an 
iip^ount  suftirienl  to  i»ay  its  statnliui;  i:'hArj;e.-  am!  dejireciation 
;itiil  a:  ibc  >:iijie  time  leave  him  .i  li\in;,'  pnilit-  He  ir.ili-^ef, 
however,  ttiat  all  he  eam.s  aljove  this  amount  ^vill  he  i  ti:ell\ 
profit,  his  onlj  extra  costs  being  for  lighting,  tinn.;,  hiln  ur  ,iiiii 
depi-cciation.  He,  therefore,  instructs  his  caretaker  to  turn  an 
liotiest  |ieiiny  whenever  he  can,  without  detriment  to  the  pm- 
)>erty  or  annoyance  to  their  regular  customers.  TJie  caretaker, 
therefore,  earn  £3  here  and  £1  there  by  hiring  the  hail  at 
odd  time*  to  auctioneers,  s^ocialist  lecturers,  theosophitts,  fiscal 
refoitnen,  and  others  of  their  kind. 

The  OWBW  at  tiw  end  of  12  months  finds  that  he  has  done 
micommowly  wdl  cut  of  hi«  bnll,  and  attheaame  time  reaSaea 
that  it  is  becnmine  too  small  for  the  reqnirenMints  of  the  fast 
growing  town.  He  aoconlingly  builda  «  new  hall,  adjoining 
the  old,  and  by  strict  attention  to  the  needs  of  hisfeUow  towns- 
men, and  by  careful  catering  for  the  wants  at  the  stray  theOSO- 
|ihi-t-,  atxnalist  lecturers,  f-  A.  leim-mers  and  others,  he  is  soon 
r  ij;il  >tt'd  to  pay  ofl'hiA  loan  ;  he  invests  bis  depreciation  fundin 
a  imil  ir  i  oncem  in  a  nei^boaring  town  and  is  oo  the  high 
rf/ik'l  t<i  f'irtnno. 

He  h.i,-  ,n;.li(ii  '•'.■M.'i  I  i.iiir.  "  .imi  is  n  xiaidtd  accordingly. 
Thii  niciiningattii  imiKirlaiic*)  «)1  "  lo«Rl-fiK.tor  "  in  "electrics 
is  .so  little  uuflcrstood  by  the  public,  and  of  so  much  moment 
that  I  make  no  apology  for  the  al>ove  laboured  explanation. 
I  will  indeed  endeavour  to  amplify  it  electrically. 
The  hall  is  the  generating  station  of  a  jwwcr  distriVirtion 
company,  the  owner,  the  sharehohlers  and  direct*jr-  of  th.e  con- 
cern and  the  cin  t.iker  its  staff.     The  dancers,  prize  fighters, 
Salvationists,  uutLjo(ieei-s,  socialist  lecturers,  thcosophists,  fiscal 
refonuers,  and  urban  district  councillots,  are  the  varying  cuiSi 
tomets  of  the  power  company  whose  varying  netxis  make  up 
the  "  diversity  -factor  "  of  the  system,  and  whose  dUSsraathoain 
fli  nae  of  the  pbnt  give  it  its  "load-factor.'* 

The  ]K>wcr  comjviiiy  .impends  a  certain  amrtint  on  C8|iltal 
account  to  build,  ci^Uip  ..i  li  lay  down  it»  »yatcm.  On  this 
amount  it  must  pay  interest.  Ilie  bnildingB,  plant  and  main* 
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will  depreciate,  the  amount  of  anch  flepreriation  being  more  or 
lesRCOnstant  :iiul  almost  iri<li'[n't;diint  of  tht-  ine.  Increase  theuse 
taufold  aiiJ  the  extra  depreciation  wiil  otilj-  rcacli  a  very  trilling 
amouiit.  The  staflT  of  the  power  company  will  also  remain 
hmtIi'  oomtMit)  only  iucreiMng,  in  the  lower  gradm  (ddven, 
«tailnnaild«lMttrilii]iien)as  the  load  very  materialj^tamuM. 
Ekdi  nuili  inerMM  in  the  sufT  will  allow  of  in  flmonnoiu 
ineraaae  ia  Um  output.  Whether  the  pow«r  comptuy  sellv 
100,000  UBtto  or  20,000,000  unite  per  aannn,  be  nuAnl 
MtnUiihiiMnt  charges  (with  the  aaeeption  of  mtrnf—iitx^ 
Hi  ren^  iuMiriiMebMhne^  &c,  will  renain  cooiteBt  <w  aaariy 
n.  By  whftt  tb«n  will  He  coat*  be  inoreMed  u  tlie  oatputaod 
leTMiQe  «K|niid  ?  By  the  coal,  oil,  siona  tni  water,  "the  «• 
Inll  ol  the  nmile  "  and  l>y  those  alone.  Aa  in  the  case  of  tne 
public  liall,  these  itoms  will  rupresent  l>ut  a  small  fraction  of 
the  power  compiiD^'  &  total  covto.  The  power  conipaay  e>iU 
depend  on  a  certain  aniinmt  of  cn-stoni  from  those  who  will 
have  electricity  as  a  liixut y  or  in>i:it  tiave  it  as  a  nocesaity. 
Both  the«e  classes,  like  tl;c 'iiinciT^  .in<l  tlu'  |>;ilror>s  of  pugilium, 
«an  aSbitl  and  shouM  \h:  made  u>  |my  a  t  hot ou^^hlygoo*!  price. 
They  cauiot  oi  will  not  do  without  ctiftcy,  uini  they  call  for 
it  at  all  kintk  of  time^i  mauy  oi  tvlnch  da-iii  Htiii  many  of  which 
are  inconvenient.  Others  badly  need  elcetncity  but  cannot 
afford  to  |iay  the  aame  price  M  tiie  "  wills  '  utd  "  muaii." 
They  fNromise,  how  ever,  to  only  take  it  at  rach  tinea  aa  an 
convenient  to  the  power  O0iiipain|'.  it  poyx  the  (>ower  com- 
pany  to  cive  them  special  tenna  titice  thv  iiours  of  sii;.|ih  run 
be  wttlea  for  the  moat  convenient  times  when  the  plant  would 
otherwise  b«  comparatively  idle.  Ky  fwther  slight  conres 
■ioDa  the  power  company  can  induce  tlieBe  i»era  to  tveble  their 
'OOWtimption,  ttillat  tinaa  cODTeniant  and  tfaerafera  pmitnUou 
•Sooneror  later  the  urban  diatrtet  eotrncU  eomee  akaf  end  gate 
far  better  terms  than  it  deagrraa.  This,  however,  aafBB  to  be 
i&uvitable  and  mttlt  be  fteed  by  the  power  ooupanyas  a 
neceaeary  evii 

TIk'  ''  ;ind  "specials"  also  come  uIohl;  ;mii  Kel|' t." 

swul!  the  jiKjlits  of  the  )»ower  company  :  they  i'i;lii:r  iiiiist  or 
will  h^\f  riuM-;,'y  for  sjicriii!  |iur[Hisi'H  .iml  cm  1»'  to  ].fty 

-accoi\lin(i;l> .  Tbe  pow  cr  cuiupuuy  gets  auotiier  cIiiak  of  customer 
which  the  owner  of  the  hall  could  nc\  er  hope  to  obtain.  It 
is  the  man  who  nays :  '•  1  want  your  power  continuously  d»v 
and  ii^^bt,  year  w  end  year  out  On  whet  tenna  will  you  gWv 
it  me  t 

The  power  oompany  var^  carefully  considers  the  qneation- 
Mdi  haTii^(leanitbyeipanenoe,itaeaathntthe  ooat  of  aupply 
ing  these  oooataiit  uaan  vill  be  only  the  extr*  coat  of  the  «mil| 
oil,  water,  stores,  &t.,  that  will  be  expended  in  supplying  themj 
iplus  a  eertain  small  amount  for  extm  rlepreciation.  It  wil 
also  realise  the  iinmen.<ie  value  of  these  constant  uacrs  in  another 
Way.  By  their  regular  eniplo^'ment  of  part  of  the  phtnt,  which 
will  be  allocated  aolely  to  their  nee<ls,  the  "  load-factor  "  of  the 
whole  i;yatem  will  be  raiMd.and  the  cost  of  'ill  tlx  mhUs  sold  for 
tM  ery  purpose  will  be  reduced.  A  r.M-iPHiiMi'  tnunberof  these 
-constant  users  will  also  incrfwse  tin-  ttonomy  of  the  whole 
system,  because  with  .i  known  ruristaiit  -upiily  the  plant  caii  Ik; 
so  arranged  thnt  engines  and  boilers  can  always  be  kept  fully 
or  nearly  fully  l  >:i.|ed,  and  therafora  working  undor  tint  moat 
efficient  conditions. 

Bearing  all  this  in  mind,  the  power  company  wii  i  '  ••x^ry 
low  terms  to  a  reasonable  numlier  of  cuscoinoi-s  who  rcipiire 
etiergy  for  such  purposes  as  collier}'  ventilating,  which  never 
Atop"  Ky  ^ettiiig  a  imaonable  amount  of  »uch  c  onstant  work, 
tiui  too  httlu  or  die  "load-factor''  would  not  l>u  ^ulUciontly 
itelped,  and  not  too  much  or  enough  plant  would  not  be  left 
for  aupplying  the  letter  paid  adtt,  Rv  which  ihere  ia  en  ev«r- 
'  erpviiw  demand,  die  power  coaqMiy  lada  net  wiy  that  die 
bade  ofita  **warnoaata''iabnil»nlqrthfl  nveonaaoobttined, 
but  also  that  it  is  making  a  hiraer  profit  on  every  other  unit 
that  it  sells,  because  the  cost  of  idl  the  units  is  reduced.  More- 

oMT,  wluTi  tho  jKiuiT  coinjiaiu'  stmlir-  it>  :i>',<:nih'  :u'iiiiiiiL  in 
ru'latiuii  to  iu  cujiil.t!  outUy  it  tiinl-  tij.it 
per  unit  {har^i'  l  for  the  const.) lit  wor  k  i- 

with  its  Ollu.'i  charL'!'"!,  Vet  the  n  xciiiu:  ilrrivfd  iroiii  the  con- 
stant work  h  <;re4»toi'  ]>rv  C\  of  laiiitiil  than  in  the  c.iim;-  of  the 
higher-priced  vmits.  By  reason  of  the  demand  beiiig  spread 
over  S4  houm  ID  eaeh  day  the  eempany  can  aupply  a  wr  JwRer  I 


tliollgli  the  ptiuii 
■rv  law  <':om[NU'ed 


number  of  imit^  witlii>ut  furth.'r  rupital  expeuditure  than  in 
the  case  of  the  intcnnitretit  hi.t;h<!r-]irjefld  anppiy,  when  dm 
"load-factor  '  is  comparatively  low. 

The  power  company  will,  in  all  probability,  have  in  its  Act 
of  I'aiiiamciit  a  "most  favoured  uation  clause"  which  ^rill  force 
it  to  supply  at  similar  rates  to  all  customen  "  whose  circum- 
sUiMca  are  simifau'."  Thia  need  not  frighten  it.  W'hrute  we- 
cumstancaa  ai«  aindlar"  la  a  deBghtfall  v  ehistic  pht^^c.  In  dme 
it  amy  pittve  •  gold  mine  to  the  lawyer  and  tiie  txpnt 
wmamt.  fit  the  OMonwhile.  it  is  a  "aatted"  aune  tint 
need  not  be  taken  too  aaiioadv.  If  there  an  two  eoUierlea— 
aeitdoor  naighboor*— one  oi  whidi  reqnirea  ^000,000  units 
per  annum  for  surface  work  and  underground  haulage,  and  the 
other  500,000  units  per  annnm  for  a  fan,  the  power  company 
will  In-  ((uito  s;ii"e  in  ehaii^ing  the  fan  user,  say.  -'l..  whm  it 
make*  tlie  other  mlliuiy  pay  }d.  per  unit.  The  circuni- 
stanreh  '  will  he  iitt<'rly  dissimilar,  In  the  one  c.iHr  the  "  load- 
factoi' "  will  l>e  lOiJ  |ier  con".  ;uid  in  tho  other  iiui  mora  than 
30  or  poshihly  ppr  rent.  The  quantity  of  energy  used  has 
nothing  to  do  with  the  ((ue.stion,  Tnder  )-ertaiu  conditions 
the  fact  of  the  quantity  inrn'.isini;  wonld'ie  .m  excellent  reason 
for  raising  the  price.  Takt  the  mse  of  a  tarj;edock  feil  during 
low  tides  by  a  river  that  is  fid  I  in  winter  and  somewhat  dry  in 
summer.  To  make  up  for  leaikago  a  certain  amount  of  water  is 
required,  which,  for  example,  may  entail  one  hour's  pumping 
in  the  wint«r  and  three  hours'  pumping  in  the  i-ummer.  Such 
Li  <iock  might  bo  a  large  customer  of  a  power  com|iauy  for 
pumping,  requiring,  say,  .3,000  H.F.  of  plant.  Thia  woukl 
mean  tiut  for  ceruin  times  in  each  day,  for  one  hour  in  the 
winter  and  for  three  honn  in  the  aummer,  the  power  eompeay 
would  have  to  keep  allocated  to  die  dock  company'a  raqvivfr- 
ments  3.000  >i  p.  of  ita.  haiidhigp,  phot  end  nutlM.  It  voolid 
sell  per  day  -J,000  Unite  ill  .tbft  winter  end  6,000  onita  in  the 
summer,  or  an  average  throughout  the  year  of  4,000  uniu  |>cr 
day.  The  plant  to  deal  with  this  work  wonld  certainly  cost 
the  jMTwef  roinpuny  t  '-''>  per  (Kjrsi'-po'Wer,  or  £".">, 000.  The 
e<im]iuny  wuuld  fluve  to  v^un  on  this  UuuUUt  JO  per  Cent,  in 
order  to  cover  workin.'  rus's  juul  (leureciutioii,  to  allow  a 
»iUUei«iiit  reserve  and  to  pity  a  iair  dividcud.  It  would,  there 
fore,  have  to  charge  the  dock  company  iil>out  JAd.  |>er  unit  for 
its  ctirrBtii.  l'nl««s,  therefore,  the  dock  coiiifiany  \vould  pay 
siich  u  iitii.e,  whieh  wonhi  not  he  likely,  the  power  eijiii|)iiny 
would  wisi'lv  lufirse  to  supply  it,  ftlthoufrh  the  i.iie  wotild 
amount  to  1^  million  units  per  annum. 

By  this  time  tliB  power  oompatiy  will  have  learnt  that,  jpven 
agoo<l  system  uud  sound  finance  "load-factor"  is  its  hncst 
asset,  and  it  will  endeavour  to  find  some  etpiitable  system  of 
charging,  of  which  "  losd-factor "  shall  he  the  Itasis.  It  will 
find  diia  difficult.  If  it  is  wiae  it  will  instruct  "the  eaie- 
takar"— ite  staff— to  |x>nder  over  this  «ittestion  in  thefar 
qwra  nomenta— if  they  liave  any— and  eudeovonr  to  arrive 
at  a  aatiafaetorv  aolntiaD.  If  thia  daairable  nauit  ean  be 
attained,  then  the  power  eompeiqr  nay  hiok  forward  to  an 
even  more  prospennia  eniiteiiH  than  it  now  can  raekon  on. 


vr  C.  H.  W.  QBUUSD). 

(Continued  from  jiagt  6'^'.'.) 

Tht  Srluffrr  M'frr.— The  Scheeffer  meter  w  -w  example  of 
Camtdian  manufacture,  being  made  by  the  P.^c  kar>l  Kiectnc  Co. 
at  St.  Oathorine's,  Ontario,  the  agenu  being  the  Itajstian 
Meter  Co.  The  type  G  meter  repMCea  what  is  cl.nincxl  to 
be  the  first  induction  meter  OQ  tne  market,  and  when  the 
DMidem  meter  is  compared  with  ita  pradeccaaor  a  good  idea  ia 
obteined  of  the  proigrete  which  haa  Men  nade  ia  the  teaimfito- 
ttm  of  netera.  A  model  O-  meter  of  thia  make  with  its  cover 
removed  is  seen  in  Fig.  23.  An  iron  frame  supports  the 
motor,  brake  magnet,  dials  and  jewel  screw,  the  brake  magnet 
being  held  by  an  adjustable  clamp  on  the  front,  and  the  motor 
fixed  by  screws  to  the  back  of  the  frame.  The  general  arniiigc- 
ment  r,i  the  motor  is  seen  in  Fig.  '24.    The  main  coil  M  is 

iMMk  e  bs  puUislied     -Tb«  £leetrisiaa " 
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placed  iMtweon  Uio  polet  of  the  shant  magnet  S  urnl  has  no  iron 
core.  Below  the  jjoles  of  the  magnet  is  placed  the  disc  with 
the  yoke  V  helnw  it.  The  shitnt  cuiTont  is  taken  first  through 
the  choking  coil  C,  which  has  a  nearly  closed  magnetic  circuit, 
and  then  round  the  two  poles  of  the  shunt  magnet. 

The  com|i«nsutiou  for  inductive  loads  consists  of  a  secondary 
winding  on  the  shunt  magnet,  which  is  regulated  hy  the  resis- 
tance in  its  circuit  The  low  loail  adjustment  is  clfocted  by 
altering  the  (Kisition  of  a  projecting  piece  of  iron  fi.xed  by  a 
screw  to  the  frame  below  the  disc  on  the  right-band  side. 
Moving  this  arljiisting  piece  down  increases  the  speed.  The 


Flo.  'ja  — ScitEErrEN  Mktkii — Mouel  U. 


meter  should  lie  adjusted  on  shunt  oidy,  until  it  does  not 
creep  in  either  direction.  The  disc  is  of  aluminium,  and  is 
sup|>orted  by  a  light  brass  tube  ;  the  latter  rests  on  a  highly- 
polished  and  hardened-steel  ball,  which  takes  the  place  of  tFio 
pivot.  The  jewel  and  ball  can  l>e  insjKJCiod  or  replaced  without 
disturbing  the  calibration  uf  the  meter.  Tlie  disc  and  8|>indle 
together  weigh  about  I'J  grammes.  The  terminals  are  in  the 
main  case,  but  the  meter  may  be  connected  up  without  break- 


200-volt  10-ami>ere  meter),  and  the  drop  is  alw  small  (O'l  volt 
on  the  name  meter). 

Considering  the  smallnosa  of  the  friction  the  full-load  tor<|uo 
of  rSTgr.-cm.  is  fair. 

77k  StiinUii  M'ler. — So  far  as  the  author  is  aware  the  StaDxjy 
is  the  only  meter  in  which  the  moving  portion  is  entirely 
suspended  magnetically.  The  Evershed  meter*  was  jJartially 
su.spended  magnetically,  but  it  was  provi<led  with  a  pivot  and 
jewel.  Ill  the  Stanley  meter  the  rutatiiig  disc  with  its  soft 
steel  spiudlo  (called  the  suspension  core)  to  whicli  the  disc  is 
rigidly  secured  are  floated  in  air,  anil  consc4|uontly  the  only 


Flo.  M.— ScHKKrrEii  Mutor. 

ing  the  cover  seal.  The  mains  are  inserted  through  vulcanised 
fibre  bushes,  one  at  each  side  of  the  muter  near  the  bottom,  the 
clamping  screws  being  worked  from  uiulomeath.  A  cover 
ca^table  of  being  seided  is  Kxeil  over  the  screw  heiuls.  The 
shunt  tee  is  taken  U>  the  small  terminal  on  the  right-hand  side 
near  the  top,  the  fixing  screw  in  this  terminal  re<|uiring  to  be 
sealed  by  8e;iling-wax.  Tiiis  is  nither  a  di.satlvantage,  as  two 
kinds  of  sealing  appliances  have  to  be  used. 

The  meter  has  a  very  straight  curs  e,  and  cloes  not  appear  to 
l»e  .-iiTected  by  a  deaii  short  through  a  fuse  of  treble  the  caj«city 
r>f  the  meter.    The  shunt  cunent  it  low  (0'0'J  am|)crc  for  a 


Fio.  25.— StAiiLn  Metek  :  Vsoin  Vie*  or  Scppobtiso  Fbauc  SHowMia 

fiK.\KS  MaOXETS,  DuI.,  d-C. 

mechanical  friction  is  that  due  to  the  wheel  train,  and  perfcap* 
the  rubbing  contact  between  the  bushes  in  the  steel  tpindle 
and  the  tiiut  wire  which  runs  through  them. 

Fig.  2.'i  illustrate*  the  model  (i  meter  with  the  front  part  of 
the  case  removed,  the  registering  dials,  brass  frame  and  brake 
magnets  being  visible.  The  two  honsc-shoe  brake  magnets 
liutt  up  agaiubt  common  pole-pieces  which  are  held  rigidly  iu 
the  brass  frame,  the  object  of  this  arrangement  l>eing  to 
eliminate  any  chance  of  the  length  of  the  air  gap  or  disuncc 
between  the  pole.*  taking  jilacc.  The  same  airangement  i» 
a<lopted  in  the  case  of  the  susi>ension  magnet  seen  in  position 
in  Fig.  J6,  which  also  shows  the  dial  train  connection.  A 
sectional  view  of  the  susjwiisiou  system  is  given  in  Fig.  27. 
It  consists  of  the  |K;rmanent  magnet  Y,  with  \u  steel  pole- 
pieces,  A  and  B,  and  the  8Us]H;nsion  core.    The  upper  end  oi 


Fill.  26.— Back  Vik»  u»  BvFK>Kii.\a  Filime  Siiowisg  8ci«pes»io.'«  ■ 
Mao.net.  Rotatiso  P*nT>  x>-\>  Duu.  Tkaix  Cosxectiosi*. 

this  coi-e  is  turned  snwller  and  the  lower  end  is  flanged  Lirger 
than  the  middle  of  the  core  ;  the  pole  pieces  are  hollow,  and 
the  diameters  of  the  hollows  are  larger  thau  the  diameters 
of  the  top  and  Iwllom  of  the  core.  Until  the  magnet 
is  in  position,  the  core  rests  on  its  flange  in  the  cup  lu 
the  lower  |jole-picce ;  the  top  of  the  core  will  then  be  just 
out  of  the  hollow  in  the  upper  |)ule-piece.  On  placing  the 
maguet  in  i>osition  the  core  is  attracted  and  raised  off  the  cup, 
and  takes  up  a  definite  position  between  the  two  ixdes  touching 

•  H*c  Jnurn.,1  I.K.K..  Vol.  \XI\  ,  No.  1«>,  p.  74S  ;  alto  he  Kltctrician 
Vol.  \LV.,  lUOO,  pp.  iM,        tM,  all,  562. 


THE  ELEOTRIdAN,  PEBRUART  10.  1905. 


661 


neither.  A  fiue  aiwl  wire  iii  pasged  through  the  cuiitu-  uf  the 
core  and  prevciiU  a  shock  displacing  it.  It  is  sUited  that  this 
wir«  does  not  tom-h  thn  holt»«  in  the  core  throu>;h  «  lii<  h  i> 
nuM.  It  is  a  ilillii  lilt  m  ittci  to  prove  thiM,  the  clcir  iin  > 
WwMn  th«  wire  aud  thoH>  holes  in  uxtremely  small.  Jud^^ing 
by  ranilta  it  •Mina  prolwblc  that  there  ia  no  nibbing  coiit^ict 
bar*;  thin  tb»  only  meehaiilflal  friotUNn  in  the  matar  is  tb«t 
dM  to  Uio  wheal  tmta,  and  owing  to  the  fine  Itniih  whioh  iJiie 
hofl,  the  fcktiOB  matt  bo  very  small  and  consunt. 

A  diegnim  of  the  motor  is  given  in  Fig.  28,  from  whidi  it 
will  be  seen  that  there  are  four  ahunt coils  and  two  series  coils 
uiit  that  the  arrangement  ie  symmetrical  as  ref(ards  the  ilise, 


Snmni  «w  ftrMn.n  Mane. 


half  iHjing  above  and  half  below.  The  series  mils  cdnl.iin  ni> 
iron  core,  nn  th.tt  the  indiiutive  <lroi(  iit  not  great  it  i^  abniit 
O'.l't  volt  for  a  10-anipere  meter).  The  shunt  torniinal  <>n  the 
left  ia  to  cnnble  the  sniint  circuit  to  bo  diseimneoicd  from  thi- 
main  for  testing  ])urjH«e8.  It.  K.  are  clu><'il  rings  of  copper 
forming  "liadin;;  coils,  and  .iro  plai-i'<l  »n  the  luck  lialf  of  civh 
of  the  filiunt  piilc-piccix.  Tlio  vuniiK  shade  iioiiionH  of  the  iMde- 
pieeee  eleis  and  hy  them  the  meter  is  atoppeil  if  it  has  any 
tenJeney  (o  rotate  on  no  kni.  Theee,  together  with  the  disr, 
eanso  the  neoasMaiy  )ag  in  theahunt  linx  for  accuracy  on  indue- 
tire  load.  The  permanence  nf  the  ma|;netic  anapcnaion  ia  the 


Dm 


Fll..  2B.— STA-SLEt  MliTOIt. 

only  doubtful  point  in  this  meter.  The  author's  0X|icriencc 
only  c.MendH  to  b*^  mouthis  during  irhicli  time  no  IrniiMe  Uak 
been  found  citlicr  in  the  siis|icn«ion  or  otherwirti'. 

The  to«|tie  neremary  t.<>  nvoivomo  fiiclimi  pr.itii<]ally 
Taniahee,  hnt  i>v  means  of  the  vanoa  (Pi».  it  U  |Kmiliie  to 
eanie  a  forwanl  or  iMckward  oreep :  thna  the  friction  due  to  tlio 
wheal  train  nay  Ijo  eaKpamatQil  for.  When  ao  eo«|iomateil 
even,  no  amonnt  of  vibiation  cnnaee  a  creep.  Tim  more  the 
right  hand  vane,  or  the  less  the  left-hand  one  shiwle*  the  pole, 
the  greater  the  torque  due  to  the  ahnnt  circuit  becomes.  The 
KMuraey  of  the  meter  extends  for  below  the  single  K  r.p.  bmp 


tiveu  iu  maten>  of  lat^e  capacity.  Notwithstanding  the  absence 
of  friction,  the  meter  has  an  extremely  largo  tor<(uo  for  the 
iruiuctiun  motor  type,  it  being  6'6gr.-cm.  at  full  IikmI.  If, 
therefore,  the  magnetic  snspeneion  proved  a  failure— of  wliieh 
t  here  is  no  indication  at  preaant — the  mater  would  be  exception- 
ally good  if  fitted  with  a  Jewel  and  pivot.  The  shunt  current 
of  100-volt  maten  ia  about  0-06  amp-  the  obunt  watte  faeiQg 
about  I'S ;  thni  an  angle  of  about  Wdeg.  ia  obtatead  betwaan 
the  shunt  currantand  the  impreseed  volt*.  The  Stanley  maitar 
is  made  in  Ameriea  by  the  staalay  Inatnmeat  Go. 

(To  bi  eBHUmud.) 


TU  BIBMIMOHAH  AMD  lODLAMD  TSAlIVATg. 


Route.— Tlir.-i  trull. wuy*.  the  total  length  r,i  which  is  ll'S 
route  milc'i,  slurl  in  liii-  citv  of  Hirniing!i;iiii  cluso  to  the 
Muni(.i]i,d  13nildirii;s  and  exttri  l  ,c',>iii;^  tin-  I  •udh  y  nwd  m 
doiiblr  track  iis  tar  as  W  iiniuiill  l.inc,  .•>iii.  th\vick,  whence  they 
ciinliuni:  iluMii..;h  Siiiribu ick,  t  >ldliury  and  Kowley  Regis  a 
sii^iilo  line,  with  |i;i--'in;_'  |ila«  cs,  int.i  Un.llcy.  Iniiidc  iSimiin'j;- 
hani  also,  iiloiig  llc.ilh  -in  cl  tn  l!ic  li<iiiiidaiA  of  .Sni'-lhwiek,  the 
line  is  single  with  pii.s.sit)i;  ]ilaces,and  ia  Cnuifonl  street,  Smctli- 
wick,  it  is  duuliU;.  The  new  line,  from  Witidmill  lane,  in 
Snicthwick,  lo  the  liarburne  boundary  is  al«o  double.  At 
West  Snicthwick  there  is  a  branch  line  of  l^ingle  track,  with 
passing  plaoest  into  West  |ji-nmwicli,iuidanotlier  into  Oldbivy 
through  Bmmfonl'fauM,  thn<  makfn;?  a  eamplete  hmp  fcoui 


III  r,  ,.  I',  .-,  Ml-  \\\.^:^  ■ 


i  S)n.iH  lane  to  the  .\|arkri  M)u.irc,  Oidbiiry ,  tlirougii  We.st  llroin 
wjch,  These  liriC!!,  together  with  those  owned  hy  the  City  of 
Hirmingham  Tramways  Co.,  Dudley,  Stcmi  bridge  A-  District 
Electri(  I'raction  Co,  W'olverhamptou  l)i.»trict  Ti  am  ways  Co. 
and  the  South  Staflbrdshire  Traniway-s  (Lessee)  Co  ,  are  con 
trolled  by  the  Hirmingham  and  Midland  Tramways  .louit  com 
niittce,  the  total  length  of  route  under  the  management  of  this 
connnittcc  being  9\  {  miles.  All  these  conpaniea  are  afRliated 
with  the  UritiHh  Klcctrie  Traction  Co. 

Permanent  Way.— Inside  the  city  the  permanent  w^y, 
oipiipiHMl  with  lO.'lb.  rails,  has  been  laid  to  the  apooiAeation 
of  -Mr.  John  Price,  city  electrical  engineer,  under  the  snper- 
vision  of  his  n^<i<tant,  Mr.  T.  Amall.  The  two  new  lines, 
one  in  Cranlorii--fre<>t.  and  the  other  in  Bearwood  ro;id  and 
Waterloo  roju],  weie  Ldd  with  %lb.  rails,  the  contractor  being 
Mr.  Ceorge  Law.  .Ml  the  other  pirtions  of  the  line,  including 
tinii-oiitH.  .Vc.,  were  n'lai'l  by  the  Ti.imwaya Company  ttutler 
the  siipcrvi.ifiori  of  Mr.  1.'.  W.  (  i-.unp. 

Oar  Depot'-  The  old  sie.im  eiic  de|MJt  at  Wc't  Smethwick 
has  lieen  added  to  and  im  tly  rebuilt  to  provide  acromntoilation 
for  »H  incraanad  nnmber  of  electrical  cars,  the  site  being  snf- 
Hciently  loiea  to  pcmit  of  a  ftirther  extenaioo  of  the  htlild^n{!^ 
which  wonld  make  the  holding  capacity  of  the  shed  100  cara. 

Overhead  Equipment. — Insi.h  Birmingham  bracket-arm  con- 
struction, with  taper  poles  made  by  Moesri.  Jamee  Kussell  Sr 
Co^  are  need  on  aaeh  aide  of  the  mad  along  the  nuin  line. 
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with  occasional  ftpans,  however,  at  very  vr'uUi  |K>iiit«,  and  centre 
]>oies  at  a  point  near  the  I'rec  Library  in  Dudley  roail.  In 
Ueath-Btreet  si<lc  poles  on  one  »i<lc  only  are  used  along  the 
tnuICi  except  ut  toopts  nuJ  erii^sin^^,  where  puloK  and  bracket 
aim*  an  placed  on  )x)th  sUea  of  the  street  Outaide  thu  city, 
apan  win  ia  chiefly  employed,  with  bracket  arms  in  the 
DBiTower  ctractii,  where  the  nteel  jioles  are  in  three  !!ections. 
and  were  ■upptied  by  .Mejwrs.  Spencer  of  Wednesbury.  In- 
side tho  eitj  Mo.  OO  win  is  luad,  and  outside  No.  0  k.  &  B. . 
i^auge.  On  aocoant  of  tho  hoavter  traffic  in  the  busy  c«it*e,< 
from  tbo  nnafaipal  boiuidaiy  IwildittgB  to  Windmiil-kno,  th« 
fwding  point!  are  a  ((uaiter  of  a  mile  apart ;  oatnde  thn  area 
they  are  half  a  mile  aparr. 

CablM.  Within  the  tiiy  these  are  lo  the  joint  bj»«iiii<.,tlioti 
■f  Mr.  I;.  A.  Cliuttoik,  iity  ek-ttricJil  cn.-iiii'  i.  iiid  Mr.  A.  .1 
l«mson,  ciijrinoer  to  the  tramway.*,  and  were  made  and  lai<l  by 
thcCullcndoi^C;*!'!'  ■  i  Mii-'iactioi. (_'<>.  The low  loiision are  on 
tbeaolid»|'at«iu,whilu  the  high  teniiiou  cablcaearnang  ih«  supply 
f  nma  Smetinrick  to  tlie  tnlKStation  at  Springhill  are  tiiree-oore, 


cajiacity  is  2-  inside  and  20  ouisi<i<'.  Twtdvn  of  iiw  fAva  have 
been  (ittod  with  Bellamy  to|vdcck  ccu.i-.  ui.ide  by  Mc««r-«. 
Dick,  Kerr  A  ("..  .  nrnl  'in  the^e  ears  lliackwell  trolley  bases 
arc  in  u~r.  i'i:t  t!)i  iijK  n  cair.  h.i\(?  been  fitted  with  lireckncll, 
Munri'  iV  !>'i>gi  1  ■  m  lants.  On  all  cars  IJowland  *  swivelling 
trolley  head»,  ?<!|>j>lied  by  Messrs.  Millies,  N'o&.i  .V  t'o.,  are 
lll^ed.'  Th'  I  fr  ^iiaids  are  of  the  lUmh  tri^'ger  tjpe,  and  to 
enaVilethc  ^lui  1  lo  work  eNiciontly  tuldiug  -stepcj  are  fitted  to 
all  can.  The  equipment  conaisfes  of  iimth  Itl002  noUtn, 
rated  at  SS  ti.n.f.,  and  the  controllers  are  of  the  B.T.-H.  B18 
type. 

Power  House.  -I'or  the  supply  of  enerjfy  to  the  tramways, 
for  the  lijjhting  of  Smethwick,  and  for  the  supply  to  large 
wovk^  in  that  district  and  in  Didbury,  a  site  for  a  generating 
-■.itiun  was  Kccurcid  on  the  t  anal  lank,  l)<^^vninv'•^'trect,  Smcth 
wnk,  and  sub  station  sites  at  Oldbnry  and  Sprincrhill  were 
-^elected  for  the  com]iany  by  their  consnlting  <  !v_in.  1 1. 

Tbc  buildings  are  coiuttrucied  of  steel  aud  briekw  ork,  the 
latter  being  of  hand-pielmd  locil  bricki,  relieved  with  nibbed 
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UBitcr-iiumbiiod,  kMtd-eovcredcahleadnwn  into  Bykeieondnits. 
It  naahoen  arranged  between  the  com|)an:r  <uid  tbo  Corpora- 
tjon  that,  in  the  ovemt  of  a  Kup]>Iy  not  being  required  insirle 
Birmingham  from  the  tramway.?'  generalinj;  station  after  thi' 
lapse  of  the  traniwayR'  lea^c  in  July.  I  n  the  high  tension 
cables  fhonlil  be  withdrawn,  and  Uic  iowtension  cables, 
..iiitai.lr  for  the  tramway  supply  ojdy,  from  tho  sub  station, 
aiu  to  leuiain.  These  cablo.s  were  laid  under  the  supervision 
of  the  city  electrical  engineer  and  his  asRistant.'i.  1  he  cables, 
out'siile  l'.lrniin',.'ham,  both  bi},'h  and  biw  len^ion,  wore  made  and 
laid  b\  liip  r,i  i  I  t:  Iii^idateil  .V  llclsby  <  ablnM  )I,td.  '.  Mr  ArkoU 
beinf;  the  reprr'setitalive  of  the  cable  inanufartunr^. 

Cars.-  -The  cars,  of  which  .Koine  f<0  are  on  order,  ate  made 
by  tho  linmb  Elor  triral  I'lnginecring  Co.  at  IiOUghboroUgl^And 
42  have  ah-ea<ly  l)een  delivered.  Eightcon  of  thew  am  oittA 
with  standard  Broah  inieka  and  22  with  Lyeett  it  Conaiv 
ndial  trndn.  Zho  wheel  ban  of  tlie  IbitA  tnteks  is  Cft.  nia, 
and  of  Dt»  Rwlial  tnicke  8ft.  €in.  Tbo  iKidieit  are  1f!ft.  loni;, 
Slid  the  total  hatgth  }iOtwt^  hqlTers  is  2t<ft.  Tho  nuitin^ 


and  ganged  arehe*.  Tho  dimeti.Hons  of  the  main  iHiildingaroM 
follows  :— .EnRtne  room,  1512ft.  bin^-  by  I  'dt.  wicK'.and  l'ftdiit. 
high.   Unilerriiom,  l.'.-.'ft.loK^'ln  ,'it)ft.°wido.and  40ft.high.  The 
roof  of  ( be  hoilcr-rootn  and  the  width  of  the  laM«r  arc  only  tcm- 
jMirary,  as  the  engineer's  orij;itial  defi;.in  w;i»  for  a  building 
;  sutticiently  wide  to  t.»ke  two  row.*  of  boilers,  with  a  central 
'  stokehold  and  I'oal  stomp-  on  tlii!  Ilooi  above  the  purap room, 
from  which  the  coal  would  b.;  l.nvcied  by  shoot.s  into  the 
bop]>ers  on  the  chain  gr.itf  .stokers  below.    'J'his  arrangement 
i  wa-f  aliandoncfl  on  the  si  ore  of  c.  onomv,  but  will  have  t.<)  be 
I  rcvcricd  lo  in  the  event  of  ariv  i  -in^iderable  demand  for  eneruy 
,  arising;.    The  chiran.  y  sb.ifl      of  steel,  120ft.  high,  llfUin 
rliainet(<r,  and  sL-indn  on  a  conrtote  lias<-  ;Uft,  by  31ft.  by  14ft. 
deep;  it  is  lined  with  fire-brick  up  to  7-'<f(. 

There  are  als»  pump  rooms,  repair  shops,  ong^nbers' offiees, 
bath  rooms,  lavatories,  workmen 'a  mew  rooinsstorea,  &c.  The 
'  mana^er'fl  and  <;enoral  oAlcos  are  in  a  han<l8ome  detarbed 
buildin.L',  and  cfin^ist  of  end.ini  e  b.ill.  i;ronnd  tlof>r~and  eiulit 
roiini^,  all  e<juipjH,'<l  with  ini)i|ijru  conv  unien<-<H.    The  wlK>le  of 
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the  building  work  has  been  BubeUutialiy  carrie<l  out  hy 
Me8»ra.  Govriiij;  *  Ingram,  contractors,  of  Hirtninghon),  to 
phiiis  ani]  .'«]>ecilicutioDij  prepared  by  Mr.  M.  II.  (Iraham, 
architect,  i»f  Newcastle  on-Tyne.  The  same  contractors  curried 
out  the  buihlcr'a  work  in  connection  with  the  trHnHformer  sub 
KtutionA  at  Springhill,  liirminghaut,  and  at  ( Mdbury,  and  tliein; 
are  also  of  jilain  hand-|iickec|  local  brickx  in  treroent  nioilar, 
but  lined  throughout  with  wlrite  and  but!'- coloured  glazed 
bricks,  with  a  tlailo  border  in  chocolate 


The  -steam-raiging  plant  coniiiatii  of  five  H.  \-  \V.  water-tube 
lioilerH,  each  capable  of  evaporating  14,0001b.  of  water  per 
hour.  They  arc  titled  with  the  ftanie  lira's  chain-grate  stokers 
and  internal  KuperheAters,  the  steam  being  superheated  l.W  F. 
The  gear  for  working  th<-  stokers  in  driren  by  a  l"i  ii.i".  motor. 

There  arc  fcc<l  and  storage  tankx  .supplied  from  a  well  180ft. 
deep  by  comproK-sed-air  lifts,  the  comnrcssor  licing  by  the 
Worthington  I'limping  Engine  I'o.,  driven  by  a  I!.T.-II. 
motor.  The  feed-water  purifying  plant  wa-s  supplied  by  the 
Harris  I'aK  nt  Fi«!<l  Water  Filter  (Ltd.).  Three  fee*l  pumps 
have  been  installed,  two  ste&in  pumps  bleing  by  J.  A:  t!.  Weir 
(Lul.),  and  thi>  other  a  variable  stroke  motor-driven  pump 
by  Mather  .V  i'latt  (Lul.  ;.  There  is  an  alt«r- 
native  supply  from  the  South  Stoffonlshirc 
Wat<T  ("o.'h  mains. 

Cood  slack  coal  is  used  a»  fuel,  the  price 
of  which,  delivered  into  the  bunkers,  i.s 
Cs.  3d.  per  ton. 

The  steam  and  feed  piping  is  of  mild 
"tecl,  iiupplied  by  .Messrs.  John  Spencer,  of 
Wedncsbury,  and  was  eroctc<l  by  the  Tram 
ways  Company's  staff ;  it  is  eovere<l  witli 
blue  asbestos  supplied  by  the  Cape  Asliestos 
Co.  The  exhaust  pi|>e»  are  of  cast  iron,  and 
arc  lil>crally  litted  with  cxjuaiision  joints. 

There  are  three  TfOOkw.  triple  cx|ansiori, 
scU-lubricutiiig  steam  engines,  rutiiiing  at 
a  speed  of  :iOb  revs,  per  min.,  the  diameter 
of  the  cylimlera  lieing  l.'ii^in.,  '2'Mn,  and  .'(."lin.  respectively, 
with '15in.  stroke.  Thiee  other  engines  arc  each  of  :!00kw. 
c^inacity,  tlirre  cr.uik,  coni|iound,  with  one  high  pressure  and  two 
low-pressuri:  cylindci's,  the  dimensions  of  llu'se  lieing  It!', in., 
i'iin.  and  'i'Mn.  by  lOin.  stroke.  All  are  fitted  with  governors 
of  the  inertia  shaft  ty]ie,  guaranteed  to  control  the  B|ieed 
within  a  variation  of  not  mor<-  than  {>er  cent  from  full-load 
to  no-lo4»d.  F.tigines  and  generators  are  sjwcititsi  to  'le  capable 
of  giving  an  overload  of  'Jtb  per  cent,  for  half  un  hour,  and 
oO  per  cent,  uiumcnlarily  over  and  a)x>ve  the  normal  rating. 
The  steam  consumption  ]ier  imiicated  horKu-power  hour  for  the 
•'fUOkw.  sets,  with  L'tUlb.  steuui  pressure,  lOUdeg.  superheat 


at  the  stop  valve,  and  2(;in.  vacuum,  was  specified  not  toexceol 
14  jib.  for  the  .''.OOkw.  output,  13}lb.  for  4i%0kw.,  and  I'Ah.  for 
°J25kw.;  themechauical  cHiciencies  of  the  engines undertheso con- 
ditions being  respectively  0 1 ,  90 ami  SI  jH)r  cent.  For  the  JOOkw. 
sets  the  steam  consumption  per  indicated  horso-jKiwcr  hour,  at 
the  same  pressure,  vacuum  and  superheat  as  above  stated,  was 
.Hpucifie<l  not  to  excec<l  iMb.  at  .'SOOkw.  output,  or  16;'.lb.  at 
'J:ir>kw.,  the  mechanical  etliciencies  of  the  engine,  under  these 
conditions,  Iniing  resiwctively  91  and  HI.  We  understand 
tlint  theic  conditions  were  satisfact<irily 
met  on  test  at  the  makers'  works.  These 
engines  were  built  by  the  Hnish  Klectrical 
Kngineering  Co.  at  Lout-diborough. 

The  alternators  were  supplied  by  the 
liritish  Thomson  Houston  Co.  of  Kugby, 
aiifl  are  of  the  revolving-lield  type,  each 
of  ."»uOkw.  ca|iucity,  generating  three- 
phiu«5  current  at  "J-'i  j  and  at  5,0OO  to 
."',.">0o  volts.  The  three  S  pole  continu- 
ous-cm rent  generators  are  each  of  SOOkw. 
nominal  capacity,  running  at  a  speed  of 
.°<75  I'ovs.  |»er  min.,  and  were  made  by 
tlie  Brush  Electrical  Engineering  Co. 
The  steam  exciter  sets  consist  of  two 
.'lOkw.  engines  coupled  to  direct  current 
dynamos,  :Hid  were  su]iplied  by  the 
lirush  Co.,  who  also  supplied  the  bidancing 
seta  foi'  use  "11  the  three  wire  lighting 
.->y»lem. 

The  condensing  plant  for  the  50t.)kw. 
engines  is  of  the  Weir  circuhvr  tyjic, 
having  3,000  si|.  ft.  of  cooling  surface, 
the  airand  circulating pum]M  boitigateam- 
driven.  For  the  300kw.  engines  a  surface- 
condensing  plant,  having  "-',260  sq.  ft.  of 
cooling  surface,  is  supplied  with  motor 
driven  air  and  circulating  pumps,  the  air  pumps  being  of  the 
Edwarxls  jjuttern. 

The  switchlioanl  is  in  two  |>ortions,  arrangetl  on  a  gallery 
e.xtcmling  the  whole  length  of  the  building.  The  direct- 
current  iKwrd  is  arrauj'ed  to  supply  ciu-reut  to  the  tramways 
in  the  neighbourhood,  and  also  to  the  three-wire  electric 


CiuH*       noj(  or  OKXRiUTtMi-  Station. 

lighting  system  for  the  town  of  Smethwick.  It  is  litle<l  with 
1!.T.  II.  regi.stering  and  Elliott's  Weston  ty|>e  reconling  instni 
nicnts,  Il.'l'.  II.  circuit  breakers,  switi-hes  '^c.,  .dl  of  which  are 
mounte<l  on  block  slate  panels.  The  E.H.T.  board  for  ilealiDg 
with  the  supply  of  alternating  current  to  the  sub-station  is  of 
the  remotc-eontrol  type,  with  B.T.-n.  oil  switches  and  circuit- 
breakers,  wattmeters  and  measuring  instruments.  Kelvin 
iudicatiii;.:  wattnietersare  also  provide<T.  The  switchlioartls  were 
built  by  the  Unish  Electrical  Engineering  Co.,  at  their  works 
at  Loughborough. 

Snb-statioDS-  -There  are  at  present  three  transforming  sub 
staiion.-! — imc  al  Spriughill,  Itirmingham,  to  supply  current  to 
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the  traniwavK  in  thcVity  distiict ;  one  at  Ulilbury,  fur  lli<: 
OldUiiry  and  I)udley  sections  ;  and  a  similar  net  of  sub-station 
plant  is  erected  in  the  power  house  at  Sniutbwick  for  supply- 
ing either  high  and  low-tension  cuirent  in  the  Smcthwick 
district  for  lighting  and  (lOwer  purposes. 

At  Springhili  sub  station  there  arc  three  throc-ph:i.<ie  rotary 
convertoni,  each  of  200kvr.  capacity.  The  transforincia  arc  of 
the  oil-cooled  ty{>c,  and  are  arrangud  in  Bots  of  three,  each  of 
75kw.  ca|)acity  for  each  rotary.   The  primary 

and  sewmlar)'  windings  are  wouml  for  trans-   

formation  from  J3,50O  to  'MO  voIIh,  but  various 
ratios  may  be  obtained  by  (.-onnecting  to 
intennc^Iiato  tjkps  on  the  primaries  to  com- 
|)ensate  for  drop  on  the  fecilers. 

All  the  high-tension  switch  gear  is  of  the 
oil-break  remote  control  type,  each  switch 
being  in  a  fireproof  chamber.  The  main 
current  entering  the  sub  station  pasfies  first 
through  the  high-tension  feeder  panels,  then 
through  the  high-tension  machine  ]iaiicls  to 
the  high  tejisioD  side  of  the  transfonuery. 
The  secondaries  of  the  transformers  are  con- 
nected to  a  double  thmwovur  switch,  so 
that  the  rotary  converter  is  started  at  half 
voltage ;  when  the  machine  attains  full  speed 
the  full  voltagt!  is  put  on  tu  it  by  throwing 
over  the  switch. 

Kruiu  the  continuous-current  side  of  tlie 
n)tjir\-  converter  cables  are  carried  on  rack 
insulators  in  a  subway  under  the  machines  to  the  direct  current 
switchboard.  The  machine  switchboaixl  panels 'Jor  the  direct 
cun'ent  si<le  are  fitf^'rl  with  wattmeters,  ammeters  and  circuit 
breakers  of  the  British  Thomson-Houston  magnetic  blow  i>ut 
ty|)e.  The  machine  |Kinels  on  the  alternating  current  side  arc 
each  titled  with  an  ammeter  and  a  power  factor  indicator. 
The  sub  station  at  ( Udbiiry  is  of  similar  design,  but  is  C(juip|HMl 
with  three  rotary  converters,  each  of  lOOkiv.  capacity.  At 
the  Sniethwick  Central  Power  Station  there  .ire  also  installed 
two  300kw.  rotary  couvoi-iers,  each  with  three  llOkw.  trans- 


was  supplied  and  erecteil  by  the  British  Thomson-Houston  Co. 
(whom  wc  have  to  thank  for  the  photographs  illustrating  this 
article),  Mr.  J.  T.  H.  Leggc  acting  as  their  resident  engineer. 

The  whole  of  this  installation  has  been  currioii  out  to  the 
plans  and  specifications,  and  under  the  snjHjrv  ijfion,  of  Mr.  A. 
I.aw8on,  the  consulting  engineer  to  the  himiingham  it  Mi>l- 
laiul  Tr.imways  (Ltd.),  Mr.  K.  F.  Browne  was  the  resident  elec 
trical  engineer  for  the  company  for  all  the  electrical  work,  with 


Vlt»  OK  .SOU-SrATIiiK. 

Mr.  A.  Bocchi-Biaiiehi  ns  his  OMristant.    Mr.  S.  A.  .MahiHMl  is 

the  company's  engineer  in  charge  of  the  Smcthwick  jxiwcr 
station,  the  sub-st.-itinnH  anil  the  iliiitriliuting  syntera. 


formers,  and  eiiuipiied  with  a  similar  tv|ie  of  switch  gear  as  at 
.Sj»ringhill  and  Oldlmiy.  There  is  afso  a  small  rotary  cun- 
vcitcr  siibHtution  at  the  West  Smcthwick  car  depot,  for 
supplying  current  to  the  r^ir  8hc<l,  repair  .ihops,  .Vr. 

All  the  plant  and  material  for  the  substation  Ojuipninni 


MASS  ANALYSES  OF  MUNTZ'S  METAL  BY 
ELECTROLYSIS* 

UV  JOHN  l>.  \.  KlioUIV. 

Towards  the  end  of  KHKI  tliu  author  wax  aiikud  by  tho  Mimt/'s 
Metal  Co.  (I.td.)  to  devise  a  method  of  ai-cnrately  dctenuiiiing  the 
copper  contents  of  Mimlz's  uietal  ut  such  n 
speed  as  to  enable  the  iiianaKement  to  utiliM- 
tfie  result!!  in  the  ordinary  conrse  of  iiianu- 
fncture.  The  ili(lirultie«  were  many — vix., 
tlie  Inrpe  nnmber  of  analyses  r<u|aired,  the 
extreme  nccnracy  nereiwary.  the  nocesslly  of 
working  during  the  ni^hl  as  well  as  during 
thedav.  nndlinnlly  the  r<m<?i7tn  $inr  t/ini  nim 
that  tiie  remllH  must  Im>  obtniMo<i  within  I'i 
hours  of  the  time  of  castini;.  In  the  onliimry 
course  of  e\  enlH  U)  to  GO  •'  lieal-i "  of  metal 
;u'G  cant  every  24  honra  at  the  conipany'f 
works.  With  regard  to  the  accnrscy  the  liinita 
of  useful  copper  contents  arc  from  flO"0  per 
rent,  copper  to  (W  per  cent.,  and  within  thfse 
limitx  thiTc  are  four  Classen  of  luetal  Im-Iihv. 
ing  diHereiitly  nt  to  roUiii);  teniporature. 
Towards  theite  liniitii  the  luetal  i»  c\tn'Uiely 
sensitive  to  over  heating  in  the  one  caw  and 
to  under. heating  in  the  other.  .\  luvtal  con 
taining  B'i'O  per  cent,  of  copper  can  b»'  rolled 
Ht  an  elevat4'il  tLiuperatnre :  one  coiitainiii); 
(Vi'^o  per  cent  >«  oiil>l  not  sUuid  the  ordinary 
treatment  ut  all.  Ileiu-e  ue  lUiHt  liavi  a 
iiii'un  proUible  error  of  not  more  llmii  ±  O'l 
per  cent.  I  Ifi  the  other  hand,  mctnl  with  less 
ihmi  6W  per  cent,  of  ropper  brliavt  x  towards 
sea  water  in  a  way  which  is  highly  undesir- 
able. It  is  characterised  by  prcroroilliitl  dinbo 
Intion  of  xinc.  nbicli  occurs  very  rapidly. 

Ill  divclopiug  the  electrolytic  method  of 
analysis  I  liad  an  absolutely  free  linnd,  iind  1 
uiu  greatly  obliged  to  the  directors  of  Miintz's 
Metal  Co.  il.td.i  for  putting  no  rewtrirtion 
in  mv  wav  as  to  cent  of  plant,  *c.,  which, 
as  will  bo  «etn  later  on,  was  fairly  oon- 
-'uKrablo. 

The  KierlrwUt. — As  I  had  to  deal  with  unubual  cum-ut  diliMtieii 
I  iK'c'ided  to  increase  both  the  anode  and  cathode  snrfaces  to  the 

•  I'Voiii  a  Paper,  entitteil  ••  Mans  Analrsts  of  Miintii's  Metal  liy  EIpc- 
irolynis  and  some  Notes  on  the  Electrolytic  l'roperti«s  of  tiiU  Alloy."  read 
before  the  Faraday  Society  on  Jan  M. 
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utmost  limit  pompatiUe  with  inrxlpraip  weight.  For  ihix  rcnHon  I 
ehOBc  It  \  prv  tine  plAtinnm  wire  ■^m}7c  na  the  material.  Tho  gftii/c 
wan  iiiiuli:'  Ironi  No.  !W!  B.W.G.  han)  platinum  wire,  UO  iiimIkh  lo 
till'  Iik'Il  To  onpport  this  delicate  fabric  a  (raiuework  uf  mloiit 
lilutiiiiini  wiri  WHS  .ichijjiu  il  in  tlir.  caw  of  tho  ciithoili-.  This  fram(>- 
uiirK  iil'^o  iiiiiki  i*  liic  ciirn  iit  ;li..rrili',;iiim  e\xn.  I'm.  1  ii'|iK'r<ciil»  it 
puir  i)f  l■ll•^■t^llll•..,  i<  Is  ii  cuthi^li  ami  an  iiiiodr.  The  catliodo  i» 
M  TV  iMiicli  llu'  Kami  »H  nil  unlinaiy  rhu/c.  cathoiU'  willi  ihf  cicep- 
tioil  of  the  ubu\  u-iuentioued  fruiuework.  The  aiiiKlc,  however, 
fUOsn  (ram  nuMt  eomtnietiaiw  hg  ha/riag  »  cyUadrieal  part  ot 
azIeiMtva  rarfiM  wfaioh,  trim  in  om,  b  aooMOliie  with  tha  oathoda. 
Kbe pde win ol fb* aaoda b bitaaad lo tha boUonriaKaite.  Thta 
waj  of  eoiUMeUDg  atoettolyttc  eaoUiiiiliaiM  aarvw  two  i^wfoaaa. 


a  k 

Vu:  I. 


I       I)  IV  111^  III,   lui»  In.Ult:^        lliaMllllUll  I',  I      it  III-,    ujipri  iillij  at  tll< 

l<i«cr  mil  uf  iiich  of  two  •■oriceiuric  ilci  tnulii  it  iiia\  hi  i!-<aiMii  <l 
Umt  the  current  distribution  will  he  m  tv  im'Ii.  il^  wIk  n  in  |i  m 
amilguiuoiil  is  lued  the  IMt.  botuccn  nii>  riuliciill^'  opposed 
poinla  in  aay  horbaatal  Hoction  i»  ihcoretifally  Md  practirallv 
ovaiywharatoa  mue.  Secomlly,  the  amuigeuMni  otifen  no  dwlacle 
to  too  rapid  reiiiuvul  of  the  cathode.  1  havB.  in  faot,  iwortod  to  tho 
plan  einpluyud  for  iiiany  yearH  by  the  K.  P.H.  Co.  ia  conpling  aeeanm- 
lator  plat4'!t.  Tfiirtv  pairs  of  electrode*  are  at  present  in  use  in  our 
hibontlory,  all  lieini;  of  this  t\|«c.  They  were  mndo  liy  MeH,.irs.  .lohn- 
aon  .V  .Millthi  \.  l":^-.  •>  «IiOHl»  a  eoll|ile  i.f  llii'se  elwtrodei.  in  uw.  I 
ul»rtVH  utihik  -.1^  a  niMlaiiiini;  \..  -s.  I  \:„-  r,,,t:i.  kind  uf  beaker — vi/., 
MO  cubic  cm.  .I<>nu  liMkerB.    They  are  Rlouttir  and  (tronger  than 


Fm.  «. 


urdiiMry  llobviiiian  i;Iu.vh  bcukers,  U-»ulu»  hvinn  Um  tUSNtetl  by 
«baii||M  vf  Umipvniiuro.  Tho  oluctiada  hglden  «n«i4ioMy CbsM'ii 
Mtanot,  but  luodilicd.  To  feroo  tho  ofMnkM  to  idace  tho  bcakerM 
neatly,  and  tu  avoid  accidentitl  Khurt  circnibi.  the  table  ii<  providcii 
with  lamed  wooden  cnim  i.n,  which  arc  (irmly  Bcrowed  ilown.  Tho 
HlaodM  arc  a\«o  itcrewed  down  lo  avoid  accidents,  which  might  i>ccur 
from  the  xiniple  rciuion  that  no  lei<«  than  25  pairs  of  eWtrodcw  are 
worked  on  a  liihlf'  ir.ft.  fiin.  loni;.  To  ever  the  beaken.  1  use 
•tout  watch  Klf4•>^ea,  provided  Willi  i  radial  slot.  Ordinary  watch- 
KlasBesi  treated  in  tliii.  wu\  arc  in.i  ,i,  iicatc  and  fraRilc.  hence  I  have 
latch  resorted  t<i  watch .ula-s.^cs  -Iniin.  i1ik1>.  Thuc  is  ii  ■  ..ii^ivdvali. 
teife  connected  with  this  plau,  as  hcatiu)|  uf  the  cl,.rtrulvt«  is 
Unnece»t>arv. 

Thr  EUrirical  ArrangemenU.-  A  have  Iricl  to  arranpe  uialters  i 
ia  eoafaegailf  with  ^  boat  aoamnnlator  practice.   To  accomplish 
thia,  OH  haa  M»  amia  of  » Jhir  nnmber  of  cell*,  which  are  always  I 


charged  in  aeries  and  diHchar^od  in  indepondout  conplea  of  twootlb 
in  Horiea.  The  plant  ontiihts  of  bi\  pairs  of  the  Chlorido  Oompany'a 
HI',,  cclk  in  lea<l-UiiE>d  wood  boxes.  «Mu-h  pnir  Kupplying  current  to 
live  p:iin<  of  clectroiU»i.  Fig.  i)  is  a  diagritm  ,if  tlie  oonnoetjuns  of 
two  M-ta  of  live  pairs  of  elei'tro«leii.  <i  and  <■.  In  each  one  of  tho 
secondary  hraiiclien  there  is  n  resistance  I!,,  it,,  \c.  These  rcsis- 
tanccs  can  lie  slmntdl  at  S,.  S_,.  S  ,  itc.  .Ml  the  resislnni  es  arc  niade 
from  No.  '20  inckelin  wire,  stretched  on  porc<  l«in  bohhins  in  front 
o(  tliv  table.  1  might  mention  that  the  ikceumiiUtons  arc  chargeii 
firom  the  li|hl  maiaa,  and  independently  of  the  diaohaiiBt,  aa  may 
be  main  tram  the  oohome  of  oonnectiona, 

Amiitm  o/  JVimCt'e  JlWof.— The  PiMem  tatbe  iimpleat  one 
fowniloi  One  gramme  of  the  alloy  ia  diaoalvefl  in  90  enbio  cm.  nltiie 
Midi  I'S  specific  it  v .  nnd  the  solution  is  heated  on  a  aand  batll 
till  the  rMl  fumes  ilisapps  ur  :  .tiM)  cubic  cm.  of  distilled  water  arc 
afterwards  added,  ami  the  beaker  is  put  in  its  place  on  the  electro- 
lytic table.  I  he  electriidos  are  put  in.  and  electrolysis  is  proceeded 
with.  Two  current  drnsities  are  eniplovnl  vi;  ..  (►•.'»  atupere  OC 
'il>  H'lii'ir.',-.  Ini-  til,'  el,.cln)dcs  a.-  dei,iTil>eii.  With  the  lowcorrent- 
density  all  tin'  co|,|  i  r  is  ile|Kisi{ed  after  I'i  to  ]•''  hours ;  this  is  con- 
lirme<l  by  tiiUini,'  oiil  a  .lunph'  and  teslinj;  it  with  H^S  water.  Tin- 
calliotle  is  then  taken  olftvry  swiftly,  ntul  it  is  innticdiat<dy  plmiKiil 
into  Ik  lance  hi  itkt  r  containing  dittilled  water.  After  mabing  it 
varcfiilly,  it  is  dipped  into  aMolute  alcohol  and  driol  in  a  etcam 
liven,  and  cventnally  ii  is  cooled  in  the  open  air  and  weighed.  The 
high  eurrenl'dcnaity  is  obtained  by  ihimtinir  the  reiistnnces  at  S. 
The  tiuie  uecesaary  for  ccunplete  deposition  of  the  copper  in  this  eiesc 
»•  iw/y  thrtr  houn.  imd  tlie  «/f  utitiiiiieU  t»  pfr/Wlly  ii'lln  r<  itt 
to  the  rtilhotli:    In  other  rospccts  the  ofientiuus  are  aiiuitar.  The 


.thaoratieal  Iohh,  which  iini.st  occur  when  tho  cathode  ia  taken  out  iu 

the  manner  described,  was  carefully  iiiVPHtiVated,  and  fonnd  to  be 
of  aoanall  a  maKniliide  as  lo  be  □cKh^'ible.  That  the  copper  i« 
fully  deposit  III  is  patent  Irvin  the  fact  that  the  miiaining  solutinn 
fjivca  no  leiielioii  for  l  oppi-r  «ilh  any  known  reagent.  As  a  matter 
of  fact,  we  inay  ilistiii(;<iisli  iKlweeii  three  distinct  phasea  of  the 
reaction  :  ■  !)  Copper  ile jiiiNi;:,iii  and  utiuuoniacal  rcsluction  of  nilrio 
acid;  (2)  ainmoniaral  reduction  per  tr;  i.'tl  deposition  of  jeine  in 
some  form  or  another.  I'hnso  2  occupii-s  a  coiisidt-rable  time,  and 
dnrinff  that  time  the  removal  of  lli«  cathode  take*  place,  il  has 
wry  often  boon  stated  that  the  deposition  of  copper  In  the  praaanuii 
of  zinc  ia  incomplete,  and  many  theoretieal  eoDaUnratbaa  wmdd 
lend  eupport  to  this  statement.  I  think,  however,  that  in  tho  eaaa 
onder  coneideration,  where  tlie  overlappini;  phase  8  oeeupiee  a  long 
time,  and  is  tinaceoiiipanied  by  ni'  lul  ili/toniliim,  a  pvrfeet  sepa- 
ration is  theoretieany  p<issit»le.  Tliat  il  is  ,-o  praeticallv  is  denion- 
strateil  liy  oiir  ilaily  work.  Soine  uiclaU  do  iiiti  rfere  witli  the 
aei  iiracy  of  i  lertnily  tic  ,  upper  del,  i'niinalioii>  in  nil  nc  acid 
lions,  aiiioii^'st  otlieri>  ai>ioiiic  and  nickel.  When  anuK'siiii^  ar.senical 
copper  I  lind  that  perfectly  accurate  rcsultit  are  qldained,  if  thu 
arscaie  b«  rvmovod  by  means  of  metallic  xinc  in  dilute  nitrio 
acid  aolntiaiM  boion  tho  electrolysia  ■talna  nbaa:  If  tbb  be' 
omitted,  the  nanlta  m  Invarialdy  high.  Nbltu  will  deposit  with 
copper  to  some  extent,  csprcially  if  the  alloy  eontuins  pliosphoniB, 
and  111  that  ca«e  chemical  separations  must  1m'  rvitorUHi  lo  as  an 
initial  step  ;  but  even  then  I  pruftr  to  weiyli  IkiiIi  copper  and  uiekcl 
aa  iiietallic  deposits  for  the  sake  of  accuracy. 

Tlie  usual  run  of  work  during  24  hours  mav  bn  aaid  10  bo  aa 
fi  iJ.in  s  ;  —At  K;aO  a.iu.  the  two  men,  who  do  day  work  with  2.">  pairs 
of  electrcHies,  lind  2.'>  analyses  tfoinj;.  They  test  them.  wa.sh  ilowii 
thu  cover  uliuwKis.  &c .  \l  am.  one  man  lakes  uui  tin  catliodes, 
and  the  otiicr  one  drills  the  morning  a  samples  t>y  meims  of  a  M'lf- 
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fi-fdiiij,' Aiin?ric;iii  hiiiiii  drillii);,' iiim-liiiif.  nf t«n«  nnla  wtKUtii  in  | 

tttkiii^  111  cathodtb  Ui      wcitflud  In  tlic  timi  initii.    Th«  wrishiiic 
up<^ritti(>n»  MTf  hiiiHh«<i  b\  10  u-iii..  nml  Oiv  n»iill*  i«re  iluiiiHiiiiU'l>  ' 
(-uloiilat<-d  i»n  a  I'ullf  r'-i  ulidc  ruk'  and  nittrMi  in  llie  finii  x  IrmiU-..  ; 
At  10i:t4)  tt.iii.  tin-  annlviii.H  ri  suits  arc  cutiipun  d  with  llii-  r*»ult«  I'f  | 
the  nillini'  tt-Bts  in  the  luiU.  Wlimevor  tin  ri-  i«i  h  <ii«cn  paiicj  ordt  rs  i 
arc  umUMl  to  bold  Hm  hettt  ol  luetal  Uteklur  iuuU>«i».  la  ihii  uii'-tii-  I 
UiM*tiw<akhatemi«ri|ifadli|yMUimtbaualMgilhtrin*k^  | 
Monmnhtar  bra  Adl  irf  luitie  mmI.  They  tf  •lUrvardk  WMh<>(l,  | 
iipiiti  d  and  wcit;bed  ready  for  tht-  iR-\t  8aiiipl>i«.   1<>  prope  r  m'Ik  iti 
in(t  tlif  frciih  lot  of  Munpleti  if  rfi>d.v  tor  tU<  ln>lyKW  nt  ni-on.  wlii-n 
tuiotlicr  Kit  of  wiiuplcs  arri\  t-s.  Tin-.-  arc  drilk-d,  w«  it;lH  i  in  n  I  ili» 
•olvt'd  'xfuie  the olcctrolyriiB  of  tin-  luommn's  >j«iiipli-»   ■  ui  i  i  •  Jid 
vi/.,  at  :i:;iO  p.iji.  Tlic  calhodvo  an-  afiain  wa«he<l.  dried  und  k ••inl''  <li 
and  the  ri^iiuUs  an-  ak,'ain  rompHrtd  with  tlio  mill  t<Kl>t  at  •'■  p.m., 
and  orders  iimwl  ff  r  f  v«'ii1iml  r«'  "SHniplinf?,  Ac     The  noon  »ninp1ex 
have  in  th'   i  ■  n  :   ii.  In  '  n  i  it   ■  tlic  calliok-"  iitripp«-<i  »nd 

wei^htJ.  ami  liie  elc<.truK«ii>  tan  he  »tarlc-d  at  .'"-M)  p.tu.,  wlmi  the 
day  men  leuvo.  Xa  u  ^'cnrral  rule,  only  one  uiari  work*  duiini;  the 
tugbt,  uikuig  oD  tliu  uuuu  Muupktti  luid  puuiiiK  on  iboM  wtaicb 
arriv*  «t  5010.  which  h*  Imvm  with  itic  low  cumiit  to  h*  tdna  off 
mxt  luomiDK  M  M:iHI.  Th«  fiS)tO  Minplc*  and  the  noon  nAinplM  *m 

reported  upon  together  in  the  iiiornihg.  In  this  »iiy  7.'  taiiiplin are 
hiinillcd  in  'J I  Iionn*.  and  tli«  ri-«ult»  iire.  on  tiiv  nscni^'c,  <iid\  I'i 
Imiiri'  iM-hiiid  the  ciuitfrs.  should  an  nnoniiul  prcwnre  of  work  come 
on,  wecim  iiiHna^e  1<I0  h\  putting  one  of  the  nonior  tt»«i«n»ntJt  to 
help  thf  ni)(ht  tmin.  I'lvc  mr>rii  pairs  of  elect  rode*  ar«  worked  on 
lumtlier  tahle  in  connection  with  tho  mON  OlhtUlttVe  DMlal 
miiUvB**,  uhich  freijiielitly  Occur. 

A»  mentioned  «l)'>ve,  a  nninher  id  re  aiialN  iH.t  nccoi  in  i>ur  work. 
Tliev  arc  iKjvur  doue  l>y  ain/dyeiu);  pturtuf  the  un^mal  iMt  pii cv,  but 
by  driilitig  OM  of  the  "  xtfipii "  MprnMiMud  hf  thu  tMt-pi«cv  nad 
•iikiy MDi;  tho  drilliuKi.  In  thb  w^y  tho  tlifbnmoM  includo,  beoidw 

the  inhen  1,1  itaaf^yniB  OttOCS,  Um  tmt  Am  to  pOniUo  ImIc  oT 

niufoniiit  s  of  the  metal.  Tb«  differeneM  or»  oxtramvly  anutllt  ooly 

K  fraction  of  I  per  cent. 

In  lOU  coni>ecutiv«-  n  petitionx,  taken  a(  ratidoiii  from  the  M]»lyeii» 
Ijook,  the  maxiCDuni  ditfertn:  ;  \s  »•  0"29  per  C«nt-,  the  ininjlUQIQ 
difTeroncc  1:  (),  itnd  the  u  ir  .;^'.  iVIOtH  |Mr  eOBt.  The  pfohlUl 
dilferejue  hi  error  i-  +l»07t*i  pet  e<?nl. 

I'roiu  this  wc  may  conclude  that  the  mixing  of  ihr  <  ii  imi'  lieat» 
of  bruaa  la  iiKT<.>di!>l,\  unifif>riii,  and  that  the  elfclrolvtiv  iiicrlhod 
yieUe  moat  relwUe  renultx.  There  ii.  of  conrxc, »  |>ennaiient  error 
—via.,  Uw  leeolls  obt«iu«d  are  »lwa>«  lou  kiw  to  a  v<.r>  tliKlit 
cstcntt  i^raboh^  <l>Wf  per  cent.  Tfak  it  in  oor  etoe  oa  advantage, 
M  no  miatake  u  Iftdy  to  occor  In  tbo  railing  test  wbni  the  copper 
peroenta^H  are  ton  high,  whereiu  hiixukeo  an  VClJf  cotnnion  ni 
the  lower  limit.  I  have  known  rikscH  where  a  whok  u  rieii  of 
rolling:  (•'"^t"  panaod  low  pereentiHte  luetai  into  tho  mil),  and  rie« 
vei%i.  i  t  freijiiently  happoBO  that  perfectly  eood  metal  dee*  notpoe* 
the  rnllin){  tent. 

We  aim  at  producing  meinl  i  ..nriniiiM;;  fr  .iu  i.ii  ,'rii  lo  (51','iO  p<T 
ecnt.  of  copp«T — the  nnt.iide  limtu  Uiiig  u»}«<cuvciy  tK)  and  t>2  per 
OttRt..  atMl  I  nniy  add  that  in  -Tune  and  July,  190i.  for  inntniico.  the 
luant  deoiiaUo  coiuixMitioii  wait  ubtAiUud  in  over  HO  per  cvut.  ol 
tho  cBMNi,  whaHHia  llioiiioialvhl«hha4to  bo  R<malttd  waa  Im*  than 
S  per  «ent.  of  the  whole.  Thie  reanlt  in  eiufnently  latiafaetory. 

Afiinti'  H  inctiil  waii  <>ri>;inally,  iiikI  no«  to  a  Kreiu  evtent, 
Ltiiploycd  an  Hheathin^  for  the  proteeliun  of  wiXMiwork  ajjuinst  the 
liction  of  certain  molliuca  and  al$;u'  which  bn-i-il  in  the  fvn.  To  he 
>iicre''^fTil  it  moHt  diKHolve  in  »ea  water  liy  electrols  tic  iu.'tlon  to  a 
Milliciciil  extent  to  render  the  Mirfuce  poihonoiin,  Imt  sunicieiitly 
-lowly  to  make  ito  uh<>  eronomioai.  The  nptmniin  iiiukI  occur  when 
the  two  C(piistitiient-<.  i-oppt-r  and  /inc.  din»ol\e  at  cxiM'lly  the  fiame 
niteh  in  which  they  occur  in  the  alloy,  during.'  a»  great  u  part  of  tl  i 
life  of  the  plato  n«  priKsihle.  Hy  tlnH  iii<'nn»  only  (he  metal  wiii 
remain  of  aimilar  conipo^ition  tlirT>ni.-liiiiit  ilx  life,  or  ihe  greater 
part  thoreof.  Since  the  ckx-tric  (Oiii>ltuit«  fur  ino«i  uietak  are  only 
known  npprpxinately,  it  ill  not  paaeible  to  compute  accomtcly  the 
hest  propartiona  of  copper  and  zinc.  Imt  l>v  a  \  er\  good  approiiiuato 
cnlcMhitiun  wc-  iirriM?  at  the  (inures.  m-H]  1  per  rent,  of  cop|K*r  and 
!tHHl(  p<  i  cent,  of /inc.  Thix  n<;ii  r><  fully  \ulh  practKul  esperi 
em  e.  it  h;iK  al.*!  Im  cii  olwerNcd  that  for  tropical  waters,  which 
C'ditiiin  le^'ii  oxyiteii  and  more  rcducins:  or/;anic  matter,  tlniii  favour- 
ing the  eiiprriiis  reaclion,  a  higher  perceiltoj^u  of  copper  than  frOiU 

tv<>'>4<)  to  iir-ri  ;»  ■!<  <  esH.iry,  wh>  le  is  for  teiupOTattt  and  Arctic waton 

u  h'K.i  riidi  allti\  r<l.-ind:t  \erv  well 

I'luf  HIMINtiTON  a^iit^<l  whellxr  the  aullii.r  lud  coii^Kiercd  the 
fll«»tion  vt  tll«  bent  eriiiiiMnilion  ot  Honla'a  meUl  from  tlie  pulol  of  vWw 
01  the  eonatlnientii  ol  the  alloy,  and  of  tlic  «ritkal  (wints  of  the  TMriou^ 
combiniilionB  formed.  He  are*  atteii'ion  t  )  the  work  of  Mr  E  S. 
Shepherd  on  thin  Kuhjccl.  ajid  chriwrd  the  curvr-  he  ha'l  obtained  in  b'.> 
study  ol  tlie  copper  Kine  t^criro.  What  determined  whether  the  a!loy 
woul'l  mil  huter  not.  ap|i«ared  to  be  the  preseote  ol  the  compound  Co  /u 

Mi.  VV.  R.  CUOPHil  tttought  thbte  uxiib  diUicuUj'  lU  llie  \i«n'  that 
tlio  duteottkng  action  retemd  to  by  Mr.Ahodla  wa*  nWanie.  II  that  wet* 
tho  c«i«.  he  did  not  DO*  how  both  aMtala  conid  be  alMOted. 


Mr  A  STF\  KNSi.jS  refernwi  to  lb«  <|U«stion  ti<  itie  dcttuosuoo  of 
i;ti/lii  copper  ^11  ttii'  preteaee  of  oolloidB 

Mi  itUuUlN,  la  reply.  d«Ut  in  detail  with  the  point  raised  by  Mr- 
Ste«u»on,  which  be  hiro««lf  had  lirst  iuvestigat^a  in  co-«iut>i  tionwith 
Sir  Joiepb  Swan.  Keplying  to  I'rol.  HuntiD«:ton.  he  uia  tbat  a  was 
certain  iiii|niiitiei  which  determined  wiMthar  a  MoaU  aUoy  wBOld  roll 
hot.  .Vn  alloy  cautaiaiag  70  per  enL  OOppar  oooli  bo  rwW  u  IMO 
impatiltes  wnw  not  preaent. 


FiniBir  Mium.* 

nv  u.  WATwnt. 

r»enl.\  or  tliirtv  years  ago  pattern  milking  and  mill  wrighting 
were  eoniudcred  joint  hnincheA  of  cngiiieenng,  but  :;r»du«lly 
competition  and  more  complicated  work  came  along,  it  won  loiiml 
that  a  man,  to  become  thoroughly  etiicii-nt.  must  devote  hi»  whole 
time  tt>  one  branch.  This  auWivtsion  has  again  taken  pl«<-e  it<  tiie 
pattern  iihop  of  recent  yeiu-K.  Iron  paturn  malting  has b»coliie  qoito 
a  M^parate  section.  ThiH  includes  the  hlliiig  up  of  irou  pattoma, 
turnover  plates,  and  all  «tripping  pbitOl,  *0h  Wyiwd  fOT  MOuHinB 
machines.  Agam,  wbtri:  moulding  madlinett  ana  used  moB  MO  kept 
on  the  upecial  pMlatiM  that  are  reqoiiod  for  them  nntB  tbey  beoonie 
quite  expcru  at  this  ebna  of  work.  .  .  i-  j 

it  is  not  tho  writfr'i"  intention  to  deal  with  these  pjiccial  kind^i 
of  paltema ;  oneh  i«  important  enough  in  ilnelf  to  fonii  n  seporstc 
i'aptr,  but  to  coiilinc  liimself  to  Inn  actual  experience  of  wood 
patterns.  It  iiiav  U-  well  to  consider  the  materia)  used  in  patleni 
niakii!?.  T:riib<;'r  merchants  have  nt  varioiN  timeB  mlviwd  m  vtral 
dirltMiU  Kiiiii-  .  f  wo.nI.  Kiich  a-  kauri  piiic.  .Viiierican  whit«» 
w.KKi.  teiiA  and  jarrah.  .Vc,  hut  expirience  Ima  pi'oved  llial  lliey  arvi 
not  as  huitabU  (or  pattern  coio-ti uctiou  a.-.  Canadian 
tuild  slnuglit-jjriuned  innhog  tuv  of  TabiiHo  and  Boliae.  TrnHMt  for 
wtandaidialMtDaBlioold  l>e  caii-fnlly  sele<'ied,  afi  thecc  la  a  eoniidar- 
aUe  variation  in  tlui  <pi»lity  of  yellow  pine.  It  bi  net  mniaiial  to 
find  a  »hipment  of  pine  altoROtlier  nniniitaWe  for  iiattom  luakinB. 
It  mav  be  free  from  shake*  and  knoto  but  lias  the  defect  of  beiiiK 
hani  in  ptiicp^  wliicli  i«  known  to  the  pattern  muker  as  mg 
"otnmi;.'  Jnrl-er  of  this  kind  has  a  great  t«ndcnc\  l.i  iw^i  snd 
warp,  and  if  worked  up  into  patterrts  pn>vi»  en^]y  ii  n  p  lir-s.  ii«  it 
will  nid  keep  its  shB|>e  »o  welJ  ii-  th-'  r.nlil.-r  i|iiniitv.  \Ml(.w  pine 
planks  should  b*  at  l«t«»t  three  years  old.  W  eatiicr  sea«)ne<i  wowl 
invftiKiiilv  works  belter  than  that  artificially  dried.  'WlWtO  laigO 
standard  patterns  are  made  it  i*  advisable  to  have  good  itodt*  in 
luind  of  variooa  tbiekne»s««  of  a  first  qnality ;  alao  a  second  qna}it:r> 
w  Inch  may  be  tt««d  for  temporary  pattenM,  Uwn-boards,  die.  )isp^- 
enco  riwna  that  tbia  tend*  to  giwat  economy.  It  ihould  i>e  earelnlly 
Kiacked  and  stored  ao  that  it  it  kept  out  of  the  ann  and  rain,  allow* 
i<nce  lieing  made  for  fn;e  piuwage  of  air  iK'tween  each  plank. 

The  circidar  >yiw,  Iwmd  saw.  planing  machine,  thickness  planer, 
and  lathes  arc  iiidispciwahle  tfuds.  The  hand  trimmer  might  ml*"  l«f 
cWsed  amongst  them,  for  it  coiisidenihly  ch«  ip.  i  s  thi  priMlih  i  fin 
of  patunis.  eitp. .  1  i!Iy  of  that  cbiss  which  are  bniit  up  in  segment-. 
The  introdut  ti  111  I  pneumatic  tooln  into  the  pattern  shop  i> 
amongst  the  lalci^l  Uibour-Raving  device".  I'ortablc  dfUU  and  chip- 
ing  hammers  are  finding  a  useful  pliue  on  birgc  ^'^'^V  jM^^ 
tliiH  advantage,  that  ihev  can  be  brought  right  on  the  WOlk  dtmn^ 
the  diireMnt  atORaooi  ooiMtiaotion  wImo  it  wonid  he  impo^sibb  to 
move  tho  work  10  the  different  machinw.  CUpping  hammer-  luwxl 
with  a  gonno  tool  are  vers  handy  for  removing  »urphi»  wooil  to  fonu 
curved  anrncea  in  patlerii^  and  "core  boxex,  doing  the  work  from  four 
to  Ri\  times  faster  tlutn  is  posaible  VfiV-^  Hani  J.  ols.  I'ri.niimtic 
drills  almoet  dispense  with  the  palteru  nmkei  l^  ir.  mi  l  ■  ii  .m'.  I 
perform  tho  work  very  rapidly  and  with  coiisidcrabiv  lt»  laUoi.r  to 
••le  man.  In  large  piitU  rn  sliops  wliere  ^tiuidard  pattemn  ar»^  inadc 
uiachineH  such  av  '■  The  Moore  "  carving  machine  and  "  WiuUtiw  " 
mechuiiiciil  wood  worker  can  he  kepi  [iroiiUibly  emplnyed  inoore- 
l«)\  making.  rece-^King  10  <litlcreiit  lovtU.  wwl  m  the  maity  diflmnt 
opeiiitions  which  are  perforaiad  in  the  iuitkin«  of  comphealod 
patten  u  these  can  be  done  more  neenmtely  and  quicker  llian  by 
hand.  - 

It  Im  in  ttto  pattern  »h(tp  thnt  the  cngmi  er  mid  draugntMuan  flfia 
see  the  actual  ibkog  which  they  li.ive  designed.  Many  vicwt.  and 
^.eclions  may  h«  given,  but  there  still  remain  poinl"  which  have  to 
If*  left  to  the  judgment  of  th<'  pattern  maker,  such  a*  the  develop 
ment  of  -nrvc-,  rounded  edgex.  filh-l.^.  *<•..  all  of  which  go  to  iiiake 
the  Kvmmcli>  of  the  whole.  I  i«>ii  nceiving  a  dniwiuL'  in  tht 
))alterii  whop.  i(  the  work  in  at  all  conipliciUed.  il  \*  w^t  out  (uU  idxe, 
hut  in  some  canes  Nc  tionsonlv  that  arerei|nired  lor  the  consimction 
of  th.  pattern  und  arriiiiu'finmt  of  core*.  .Machining ^lowalUW  aw 

show  n.  .\ll  the  sctuiig  oi»i  w  dou«  to  a  coutmction  rule,  eo  that  any 
dUuenoion  which  ttuur  bo  tahan  ia  tbo  pattern  t^i/c 

In  Bouie  works  «ha  fenmm  or  loading  hand  sets  the  work  ont. 
The  writer  nrcfan  that  oacb  pattern  makar  ahonld  eat  oW  hto  own 
work,  ao  by  00  douiR  ho  uahet  hiinaelT  lamilwr  with  all  im  dttaih. 

'  l'aiNriiadbtfowlheHnstiyl£ngiDe«iingBDaialirMiJaa  «, 
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Be  k  Aw  In  a  pooitfam  to  diaeoM  th* 
method  ot  ipoalniny,  and  arran««iiaiM>t  tt  aowt.  It  ii  nmaf  Ibr  the 
in-indpal  dnmndona  to  be  chodnd  tgr  ill*  foroninn.  The  firat  tiling 
that  hu  to  be  deteraained  is  the  beet  fny  of  luouldio^;,  luid  if  it  is 
likely  to  be  a  penunnent  ar  ten)ponur>'  {wtlem.  Thi>  chief  tilings 
that  govern  tho  munldiiiK  arv  the  principal  umchincd  ourfjiccs ; 
tlipsc  i\T(<  plft.  'Ml  in  the  l>otU>iii  of  the  niniilil  to  ciimiri'  tlii'lii  In  inn 
cli  aii  i:.  '.  H'  0  Iroiii  di'fww.  If  it  liii--.  lo  Iw  iiinrliiix'ii  nil  cvi  i-,  ur 
tc|>  Kntt.  Ill,  i-\trii  nincliinitiK  nhniilil  bf  (illowi>«i  mi  the  tiqt  «i<ii'. 
T)iis  -hi  iiM  Vif  pininl.v  innrkr-d  on  thp  pnttf-m  before  l)ciii«  hi  ih 
into  tiie  foundry  bv  different  coloured  paint  or  written  instruclioiiK. 
AiMther  fotel  10  M  wMM  ia  the  niOnit  wgf  io  nkiih  Iheoone 


it  it  Bot  teae  to  pattern  and  va^  often  givea 
due  to  the  pnldlbig  vp  ol  the  aundd. 


eaa  bepatindienwidd.  XneamtoMee  Hie  ehnOit  impeiittktD 
felU  the  foregoing  eooditioBS  end  to  get  the  wvee  in  (he  aumld  hi 
Httdi  a  manner  that  the  moaUsr  can  make  ptovMon  Air  Rettfaig  tiie 

nir  or  t,'<ii>os  out  of  the  oores. 

l*tktl<'nis  hIiouIiI  ill  all  cnaeB  whom  immiblo  be  piirtod  and  ilowi'llcd 
li^otlur  on  ihc  joint  line  of  tlio  mould,  aa  in  the  cns<>  of  a  <  ylimUr 
tlirongh  thi'  centre  line  of  the  circle,  so  that  when  the  top  piirt  nf 
the  lUOuldiliR  Iki\  ik  lifted  nil.  tlic  poition  of  tlie  pattern  ci)\en  ii  b\ 
it  is  taken  ivitli  it.  Then  tin  im i  il  i,  r  liui  Iikv-^  n  i  jvu  t  p.irati  Is 
and  see  what  lie  is  doin^  in  ilrnvvnig  thu  pattern  fnnii  the  nio'.ilii. 
It  Isiilile  tn  lift  till'  |ui!(erM  fn.>ni  tie-  nionld  riitlicr  thiiii  tin 

would  from  the  patt^-rn.    If  the  uiouldiue  box  has  to  be  Ufted  oti, 
I  the  pattern  behind,  it  often  wenMa  in  eome  poetianof  the 
hieaking  down,  whleh  ooate  a  laife  amount  af 

tfane  tn  nneir.  Than  it  ia  act  htoe  to 
abadlytUiww 

fjoo»f  pieces,  such  as  bosses  and  faaiQBi,  aHboa|^  olneotionablc, 
cannot  in  all  ciueg  be  aroide<l.  On  parmanent  pattenie  tneee  ■houtd 
be  fixed  on  bv  a  dovetail.  On  temporary  nttems  a  Rcrew  or  » ire 
pin  will  do,  prnridine  the  position  of  the  puoe  ia  well  soribed  round 
on  thr  liixlv  of  the  pattern.  Where  several  piecefl  have  to  lie  lno^e 
near  earli  d'.hrr.  il  >  ,i-  »  ■  II  In  leuve  one  larjje  piei-i'  of  tin-  pall.  rn 
loo-.e  contnimn/  thi  in  nil.  pn.i'.  •.'linj:  there  i«  fiullirirnt  la-.iin  in  tlie 
mould  to  allow  tiiii  Ih  mij;  'irawri  in.  \u  itl'.iT  nietluKi  of  ^'i  riiiv.; 
over  the  diflicuUy  of  neveral  loose  piecos  is  to  put  them  all  tOf,'etlu  i  In 
a  core.  The  objection  to  this  is  thai  in  dry  Kund  work  it  ofk-n  len\  es 
a  mark  on  the  eaaiinf;  if  the  core  cannot  be  put  in  green  and  drietl 
with  the  mould. 

In  eoBatraotiiig  lai(e  pattena  wide  pieoM  of  timber  aboold  be 
amided  baeaaae  of  die  dniiihege  and  eqansion.  Frame*  mode  of 
nanow  pieeee  and  half  Ihnped  together  at  the  comers  can  often  be 
need  with  ndvantngf.  Tneee  are  stronpor  ami  retain  their  shape 
hotter  than  liirs.f  tint  pieeex.  There  is  uiko  a  ronsiilimble  .Na\  in);  o( 
timber  by  (liis  inelbml.  I'fttterns  uia<le  of  ihv  tinilH-r  will  evpaini 
when  b'ft  ill  tlie  mould  for  aii.v  len;;th  of  t;nip  asvi  l  oiitnKi  win  ii 
stored  uway.  In  Imardin;;  up  lar^e  surfaces,  open  joiiit.i,  itay,  iiii. 
betvvteii  each  joint,  Hhonld  be  left.  AU  acrew-holea  should  be  bored 
Utrger  tlian  the  diameter  of  the  screw  to  allow  free  movenient  when 
the  boaida  eipond  or  eontmot.  Wham  poeriUe  the  grain  of  the 
wood  ehoold  inn  in  the  direetiOB  thai  the  pattern  ie  gittng  to  be 
dimwn  from  the  mould.  As  little  end  grain  as  po«nibIe  sliould  be 
left  erpoaed  to  the  sand.  If  it  cannot  be  avoided  it  should  be  placed 
eo  that  it  is  the  first  portion  of  the  pattern  which  leaves  the  mould 
when  it  is  drawn  out.  II  it  is  in  the  bottom  of  the  moidd  the  other 
way  of  the  (,'raiii  will  shrink  and  leave  the  end  ijrain  projectinR, 
which  will  pull  a  pivrt  of  the  iiioidd  up  win  ii  the  pattern  is  drawn 
out.  This  is  iiften  the  canw  of  the  iiioriMt  r  lun  int:  to  ilo  a  con- 
Buknibli'  Hiuount  of  slcaking  to  the  iiioulil. 

In  large  patterns,  such  as  bedplutex,  iV(.'.,good  pruvistun  should  be 
iiiixle  for  tapfing  and  Ullta^ae  it  lulds  cousidtiauy  to  the  life  of  the 
piittcm.  IB  the  joint  or  eide  of  the  patuirn  from  wUeh  it  is  goin^ 
to  be  lifted  from  the  mould, otoat  timbers  should  be  pnt  in  to  rvecivc 
rapping  platcM.  eonnectod  to  the  bottom  of  the  pati<mi  l>y  struts  or 
atjtya.  Liltiu);  Mu*  or  tttratw  should  go  through  the  lio<ly  of  the 
putt4-rii.    In  VMi-*  wher<>  bolli  are  ummI  theri^  should  Im-  a  plate  let 

III  level  with  the  Imtloin  of  tli"  pattern  ami  sori  wi  il  lo  r  ivr  the 

liolt.  Where  tlii-<  !^^^t<■ll  it  I'ni  ii^i  il  n  i-  iiM'al  i  i  \\ii\r  .ill  litlint 
plates  si-rewe'l  one  si/e,  tin  o  om-  bolt  will  do  .mii  ui  i  for  neveral 
piitteniM.  Tin  si  rewed  end  of  tlie  bolt  nhrMild  be  well  tapertHl  oil 
to  give  it  a  leatl  into  the  bottom  plate.  The  top  end  should  have  an 
ogre  at  leaat  ]iin.  in  diaawter,  eo  that  it  will  leoeifa  the  hoolte  which 
•ninnneraliiaearonndthiBelaaeofwoikinthetanndiy.  There  ia 
m  oertam  amount  of  euetion  in  lifting  a  pattern  from  the  mould  in 
addition  lo  the  weight  of  the  pattern  itaelf.  Then  there  ia  the 
qneation  of  taldng  the  pattern  backwards  and  forwards  to  the  pattern 
etovee.  If  lifting  irons  ean  bo  rdinl  upon,  it  is  better  to  lift  by 
tlioiii  than  bv  pope  or  chain  sliniis,  for  these  nenerallv  leave  their 
mark  on  the  pattern.  In  fuel.  In  uvy  staiubinl  patteni'i  are  often 
more  flaina!;i'il  in  liftioi'  about  llinii  in  a/'t'iiil  use  in  the 
foini'hy. 

Thi'  question  of  taper  is  often  a  very  dolmtable  subjeei  between 
t>i<^  pattern  maker  and  moulder.  It  is  seldom  the  moulder  com- 
plftiiiH  of  there  being  too  mnoh,  but  exoem  of  taper  ofU'n  means 
more  inaehineiy  than  is  nmnemry.  Thara  io  no  otandani  rale, 
each  piece  at  wmh  leqniiM  aepamle  oonridoratlon,  In 


|in.  to  the  foot  it  fotmd  to  be  sufficient,  On  ca-stings  that  have 
not  to  he  maciilued  it  is  customary  to  make  the  given  (Umen* 
siona  haU 'way  down  tha  pattern,  an  that  tiie  pattern  at  tfaa  top  of 
the  nxmld  ie  over  tha  rfia  and  at  the  bottom  nnder  the  aiae.  If 

taper  were  shown  on  the  drawings.  On  deep  norfaces  that  have  to 
lift  vertically  from  the  monid,  it  woidd  save  an  amount  of  lime  in 
littiiip  brackets.  Ac.,  on  what  arc  supposed  to  bo  vertical  faces.  The 
brackets  would  Uien  be  dcnigiud  to  suit  the  taper.  On  iho  in»ldc  of 
ribs  and  hnu'ketM,  where  lizo  IM  at  litHe  eonseqnenoe,  more  than  tin. 
t..  the  foot  may  ^Hi'oa,  provUhif  it  dooo  BOt  look  unolj^itly  or  add 

iiim-h  to  the  weit'lit. 

In  coniplirati  il  patterns  sometimes  pieces  are  left  so  thai  the 
moukler  has  to  lift  a  part  of  the  mould  away  before  he  can  draw  the 
pattern  ont,  or,  in  other  worde,  maha  a  "  drawback."  Thie  is  an 
•xpenalve  method  to  the  Csondty.  H  can  often  be  oyerconie  by  a 
core  print  being  put  on  the  pattern  and  a  box  made  to  Miil.  It 
IncntM  extra  i-ont  in  making  the  pattern:  etill  thie  filct  elioold  not  bo 
lost  >,ii.-ht  of.  that  it  only  has  tu  be  done  onco  in  the  pattern  shop, 
but  e\i  ry  time  a  ciixtinK  is  miwle  off  the  pattern  in  the  fonndry. 
If  ibis  1  \iin  1(1-1  is  ilisi.U'd  by  the  number  of  castint^s  nw|uired,  it 
will  Ih  I.  I, hi;,  s...  n  ;),.a  the  "print  and  core  bo\  '  is  often  the 
cliejiper  10' til  III  t  .  |ir.iiliice  the  fasting  ;  for  this  should  Ih- the  aim 
ijf  tin-  iMinliiin  ;1 1  '.]■  i  ...f  Isilh  piilterii  nmki  r  and  monbler.  Where 
the  core  method  is  uwd  great  care  must  be  taken  that  the  piece 
Il  tmna  the  part  of  the  core  matches  the  nionid  :  if  it  is  pos- 
Chle  piece  ahonld  l>e  worked  on  the  pattern  in  its  place,  then 
lidcen  ofT  and  pnt  into  the  core  box.  This  wiU  ansnre  getting  a  good 
joint  and  only  a  very  slight  mailt  OH  the  eaetlag. 

I'rinls  that  lift  vertically  ahould  have  inon  taper  than  other  parts 
of  the  pattern.  In  no  case  sliould  tbi  tup.  r  1..  less  tluiii  Jin.  to  the 
inch.  Till  si7P  nf  the  core  in  the  size  of  the  print  nwir  Ihe  pattern. 
In  prmii,  ulii  re  the  cor,'  comes  through  the  top  moulding;  box  for 
oonv.  iiifnee  of  centring  or  releasins  tlic  core.  \c..  the  size  of  the 
print  is  still  kept  the  right  size  near  the  palt<  rii,  but  iapi-re-1  larnor 
to  ffWe  clearance  for  pasaing  the  core  down,  as  shown  in  I-ig.  1.  No 
iwoprlnta  onapattora  ahoaldbothoaameafaM,or  Boor^thai 


size,  or  pnilwibly  the  mould  will  bf  cored  up  \vri>n(,'.  In  prints  that 
iiiuuld  horizontally  the  root  should  haM'  n  sliobt  ebaiiipber  on  il. 
as  shown  in  Fi«.  2.  as  the  cd>,'e  of  the  inoiibl  breukino  ilow  n  u  hen  the 
core  is  put  in.  If  this  is  not  <l<«ne  the  inouldcr  generally  tiil..-s  it  otT 
with  his  trowel  eoch  lime  he  makes  u  mould. 

Coree  are  often  more  difHcull  than  the  outoide  of  the  patiern ;  it 
often  tahm  ooooidorahle  time  to  aRaan  them  eo  that  tmgr  may  be 
put  in  tha  mould  hi  the  rendieot  poioilile  wi^.  CimilBr  cere  bosoe 
are  (.renerally  doweOed  together  on  the  centreline  forconvenienceof 
ramming  up  and  getting  the  core  ont  of  the  box.  Intricate  boxee 
often  have  to  he  made  in  RRvaral  parts  :  where  any  doubt  exiitta  as 
to  I  lie  Ih'ki  way  of  making  it,  the  core  maker  should  Ikc  consulted  ns 
to  tile  hanilipst  way  for  him  to  arrange  for  bis  t  ore  irons  and  venl 
pa^s.-iyi--,.  I.iu'(;e  sized  boxes  slmnlil  Is-  iinib  -  i  tli:i;  tin  \  ,Mti  In- 
tftki  11  to  pi-ef^.  mil!  the  corners  rabbeti-d  toui'tiier  so  as  i,»  ensure 
iheiii  beint;  pm  •ii^'i-tin  i  in  the  same  place,  and  not  tniBtin(;entiie!v 
to  the  screws  going  in  the  same  holes.  In  boxes  lor  standard  work 
wood  acrewa  Monid  aat  ba  need,  aa  tha  oanitant  taUna  them  in  and 
ont  weara  die  holee.  and  tta  MM  ia  mada  laigar  than  reqaired. 
Itolts  should  be  used  fbr  aerewingtha  bosaa  togMhor  with  attitaUe 
Kha]ied  handles  or  wing  nnte.  TMea  am  mora  quhdti}-  releaaad  than 
wood  screws  and  soon  save  the  extra  eoet.  In  no  eaao  dwnld  the 
ordinary  hexoKOn  nut  be  amU,  am  the  thme  that  ehonld  be  saved 
lost  in  hunting  for  a  spanner  of  the  richl  size. 

In  larifc  cores  alloxvani-e  has  in  Im-  made  for  tin-  e\pan-ion  of 
the  in  in  ilryiii!;,  ,'.in,  to  the  foot  is  found  siili'icieiit  if  the  corr-s 
an  lirii  il  ;it  toe  usual  rate.  This  point  iulueh  is  not  recofjiiised  by 
sdiiie  pattern  makers  and  iiionldcrs)  is  often  the  caum'  of  coiisider- 
abli'  ih  lity  dnp  to  the  time  takinR  In  nibbing  the  eore*  down  to  give 
the  rcsjiiired  thickness  uf  metal.  After  ttie  core  haa  been  dried  the 
beat  teat  ia  to  tinr  and  ptaca  it  in  the  box  in  whioh  it  hae  bera  made. 
Itbaoeoontad  for  by  the  cote  inn  expanding  wliibi  the  ooieiabiiBg 
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dried,  aiiil  piuhiiig  Hm  mikI  ont  with  it.  Tbe  core  iron  ronlrocta  in 
oooling,  liiit  the  Mmd  cm  the  oatsidc  of  tho  iron  U  baked  hard  and 
doM  not  luove  bock  w  ith  it. 

Ijvge  cores  ahoniil  where  possible  be  iniulc  tli<>  «aiue  way  up  M 
they  ano  to  be  put  into  the  uioaid,  tor  eonvenience  of  getting  at  the 
inm  to  tift  them  by  when  fishng. 

\Vhm  eona  have  to  bore  out  to  exaet  oentre*  in  relation  to  each 
athar,  aa  in  the  eaae  of  motor  ryliiulera,  where  two  or  three  boxps 
!ire  in  the  boiiio  cnRtiii!;,  these  shouM  bt  iiuule  in  one  core  box  iIimI 
toKttlur  by  cDiitiiuio  .s  jiriiitiinl  luitli  imls  .iliown  in  V\\i.  .'I.  'I'lii-. 
aduiitf  ul' a  •jtithl  --ti!!  ex*  ir<':i  niiicli  laii  tfiiiiiK  Im'  brokr-ii  witliout 
aii  v  nsk  of  bifukinf,'  tliu  I'lii^ln;^'-  h  i-*  u  i|iju'k  uu  tJi'.il  .•!  ntriii;;  up. 
116  itll  the  bore  eoroB  are  put  in  ut  uiiu  operauon,  a.i  well  tm  iceeping 
their  centraa  aiart,  at  tba  aauM  tfane  ifanplyiiig  tba  nmnldiiif  of  the 
pattern. 

Whm  diubfaRina,  valva  CMfaiga,  fto.> «» the  iariA»  of  Uw  ca.it 
hig,  ha\'e  to  M  pat  to  aparticnlar  position  in  rdationtotheout«i<l> 

of  tite  cHBtini;,  a  key  niu«t  be  put  on  the  core  and  it«  print.  Tlii> 
elinuM  Ix'  put  on  the  joint  of  the  inovtlii  vvhrre  it  rail  \>p  xeen  wlicn 
rnririi;  up.  It  is  often  found  iist  fnl  to  make  the  print  on  the  pattern 
Mnfiller  than  the  ri  i|uni  il  si/r  nf  the  eore,  so  lis  to  form  a  shouhliT 
'.n  itii"  fori',  lis  lidnrtn  in  Ml,'.  '■!■  Tlii'  corf  cum  tlien  br  put  up  lotlie 
<iiil  <if  til''  iiKiiili,  tl;  >  uill  ^-.'.i  it  a  Jetiiut"  (.usitinn  l«'nBthwJi> > 
iiiili'lHinli  iit  (if  tiu'  erui-  ol'  tlif  print,  fmin  Iiic  is  llif  tiioiilili-r  olteii 
lindK  it  ninvcnienl  to  rut  the  i^anci  ;iw;i\.  'I  lii-  -IhidMi-i  sfniiiM  i.c 
M  ill  iiri.|MrtMn  to  the  «ize  of  the  core,  il  luubt  not  ire  Ioh-s  ihiin 
fin.,  inneaaioif  up  to  l|in.  in  large  core*. 
If  il  is  nuide  too  nnall  it  will  set  a  thirk 
coat  of  blnckinc  and  do  nan  iiann  than 
ixooi I .  In  small  cores  whero  Rraat acenracy 
i-^  re<|nired  and  where  tbe  metal  i»  very  thin 
I  be  cure  ebmild  be  made  about  -.',111. 
%iiinll>'r  ni  <^i/e  than  ia  reqnired,  to  allow 
fur  lil.irkiii^'.  and  cure  tnuat  be  taken  tlml 
ibr  run  s  In  liicir  prints,  for  when  onc  i' 
nil  biiiu  In  commenced  on  the  rm.'  iin  two 
iMHtini:'*  will  be  identical.  In  thi-<  rias.i  of 
work  tlie  first  easting  that  in  made  off  a 
pattern  «honld  bo  cut  up  to  aee  that  all 
paita  are  of  tlio  re(|uind  thialaiees. 

('ore  boxea  that  an  made  to  enit  taper 
printN  should  In»  the  exact  tirf  at  the  point 
i.'sii  «' '»'  V  \   where  ibe  eA«ting  iMMninenccK.  but  should 

sCif  V.  .      /       *'iuhlly  lexs  than  the  top  of  the  print. 

tbi«  will  entturo  them  going  in  ea.iilv  aiiil 
tiijbtcnins;  tliemm  lvi  A  whrn  tlic  v  are  do«  n 
111  tdeir  rt!.'ht  pncition.  <  oic  lKianl»  tbui 
are  to  Iw  used  for  corrs  of  which  laiyi' 
ar*  likely  to  be  rf'r]iiin><l  xhould  have  a  ihin  sh.  i  t  i.f  ii-on 
on  the  eiriking  edKC,  filed  to  Uic  oxavt  shape  uf  the  Uianl.  on  til'' 
top  Ride  two  atripa  of  iim  ohould  be  aerewad  on,  giving  the  exH<  1 
Hi/e  of  till-  nrinta  failo  wUeh  the  eon  b  to  fit,  othanrae  after  a  f>  u 
oone  have  been  made  the  board  tttairam  and  often  gtvea  ooraider- 
able  trottUe  both  to  the  monlder  and  maehinbt. 

r^arge  woilc,  each  as  condeimerN,  fly wheeb,  aJpea.  fte.,are  nanally 
swept  up  in  Inom,  very  little  nai  t<-ri>  inukin!;  being  lequirrd,  as  loein 
bivards  rue  used  to  ninke  botll  the  iiwiilr  mnl  initaide,  all  proiei'tion> 
bin  111!,'  tn  1.1  built  in  the  monkl.  Wtirl,  of  tbi-  type  is  nsualK  m.^i 
Mp>iii  Mill.    TIk-si'  <)..  not  i-niitrael  tbr  oniinarv  amount.  ,',,,in. 

!•.    tbf    fii..I    is    l<ji;i„i    f.    bi-   sii(ii.  j.  Ill    to    .'lllow'  ill    tbl^.    rbisn'  of 

work.  I.oiiiil  work  lis  a  rub  liiki  »  luon  limo  in  tin  t"U!idi  \  liiitii 
when  a  piittern  i«  iiMd.  Nni|.>ni>l  il  :~  tl-..' 1  orn  i  t  iii.  tli  .il  to  follow 
when  two  or  thre<-  c.iatin«s  only  iin-  ie.]iiir<  d.  but  w  In  n  this  aninuiit 
iaosccaded  tho  cost  of  a  light  akeb  ton  puttcm,  against  the  extm 
time  oaeh  emtliig  will  take  to  make,  should  be  oonsidercd.  A  eai^e 
of  this  kind  was  gii-en  in  the  A  tufrirmi  flMiJNfiy  Jostrniijaome  tiino 
nt;o,  where  an  Aiiierioan  company  had  eis  sets  of  larRp  engine  caot 
im.'"  to  niKke,  the  fipit  one  or  two  of  cneli  of  the  lnrj;er  pieeex  were 
siniek  up.  Afterwardij  it  wan  decided  to  make  patteniKand  moulchns 
Ixixes  to  suit.  In  fmi-iliini;  ibr  renmindcr  it  was  found  to  be  both 
eheaper  ail  I  i|uii  ki  r  iiikI  tin-  •■n<ilni;s  better  to  shape.  Tliix  <|U«;< 
tiiin  is  Mill  11  si.nb  il  1.1,  tbe  i.ii  klo  tint  o\ists  in  the  foundry,  for 
|il  ui  »,  111!  (i,  r Ac,  i.-qiiin.,!  f.ir  loaiu  v,  ;.rk  lUT  t'\pi-nsivi-  itcnm. 
.Viintlier  wiiN  ul  liaiiiilini^  work  of  nlin  'i  onlv  our  or  two  rnsn>ij;ii 

arerpquin-diH  to  m.-ike  tin-  oui^.ib^  m  TKis  ,  i.n  ,,■1,11  b.' 

done  x-ery  econniiiically,  for  one  or  two  coiii-iK>x  nhelit.  with  diili-i.  iil 
internal  litiiiii.'^  ntojr  be  made  to  do  doty  for  all  the  omca  required. 
This  .tiethiK]  cuts  the  potleni making  down  to  o  miniinmn.  Inlart'e 
work  of  Ibis  t  lu.-.^4  espepially,  the  patlerti  maker  and  monlder  i«houUI 
try  to  m..id  getting  utio  si  t  Rroo\e«  of  working,  for  the  tiielhod  lia» 
yer  to  b.  found  that  iHeconnmii  nl  und  Hiijialde  for  all  work. 

I.irlii  i':iMiitgn,  sneb  as  eov  ri.  l  apn.  rone  pnllevK,  *f.,  mav  be 
1101. il'  M.  ibiit  the  core  t;1kl•^;  ibi'  pbire  of  the  t«p  iiioiildin?  box  and 
!'■  -<  lf  I',  luriiii;.  at  shown  in  1  i-;.  4.  This  eori'  liiust  b.'  at  leii.-<t 
l^oi.  ibii  k  lod  liti.  l.->ri.'i  r  all  round  Ihiiii  the  easlinc.  hi  ibnl  it  will 

"  -"'iiii  I' Ml  n.o-hi  I- ill;,' phi  I'll  t.ii  il  10  uiili'.tniid  tb.>  lift  while 
iIh  nuiiibl  >.  irt  111';  fK.iin^l,    The  pi  ill)  Kli.iiild  h«>e  a  Inrge  taper; 
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this  makm  it  ahtlghr  both  far  monHhiy  tad  eoriiij{  up.  It  ia 
important  to  flw  BMttod  of  woA  that  the  OOM  flta  it<«  pnnl,  and 
that  no  blacldng  la  pnt  On  tliat  ^portion  of  tba  MM  which  foaa  into 
the  print.  Patteitw  of  this  doscriptian,  if  thay  art  eircular,  ihonld 
bo  built  up  in  iiegiiients,  or  framed  up  if  square. 

All  circular  work  on  standard  patterns  larger  tlutii  about  lOin. 
diatiu  ler  should  bf  built  up  in  segmentK :  it  has  the  «<lv«nuiK't'^<  of 
bollix  utioii/i  r  del  s  nut  bhrink  or  expand,  and  retains  its  »linpe  U'tt*  r 
tiinii  win  11  cut  cut  ol  the  solid  wood.  The  "  Iriminini:  lii.icbini  s 
now  used  in  most  patti'rn  shops  havi  clu  apiiii  d  [bis  i  kus  of  vkurk. 
liuilt  lip  work  often  ciui  be  waile  to  Itavo  its  own  core  with  advau- 
ta^c,  aiiil  so  save  the  time  and  material  that  would  otberwiw  be 
spent  Ul  making  a  core  box.  Tbe  writer  doe*  not  rerominend btifld. 
tog  np  flange*,  m.,  to  losa  than  thrao  coomaa;  to  Uut,  two  ronrsec 
are  very  bttle  better  than  whan  eitt  oat  of  tlu  mIU.  In  pipt ». 
I  ylindi  rs.  \c..  "lagging  np"  is  resorted  to  whan  the  diaim-tcr  of 
till'  w  01k  Is  lui  ge.  partly  to  econoluisc  luaterial  and  to  aocure  a  form 
wiu<'h  w  ill  be  b  ast  affected  by  the  distorting  falflnen(«  of  slirink. 
ar,  anil  expansion.  I.ai^B  are  usually  made  urom  Sin.  to  flin.  wide 
and  the  number  that  go  to  tiiiike  np  a  diameter  ix  d'  leriiiined  by 
the  Hi/f  which  can  be  cut  tmwt  i  conoiiii>  .il!y  out  of  ihi-  su,i'.li  of  a 
plunk.  In  large  diameters  the  riiios  on  which  llu  ln*:*  are  tixed  ai-e 
built  up  111  M  Lniu  nts:  this  mtiki  "i  a  m  ry  lif-ht  but  rigid  pattern. 
This  method  of  lagging  up  is  not  coufiued  lo  circular  woik  only, 
btnianaadaacwvaa  whamaraxadklltoc  citn  Im  fixed.  Thamla 
often  a  diflinenea  of  oiplnioB  aa  tagarda  the  right  amonrt  ef  eon- 
traction  to  allow  on  specfad  large  work,  but  tbe  writer  thinks  thn; 
most  people  are  fairly  well  agreed  that  fur  •;cneral  coatings  1  in  I  Ji) 
is  found  to  give  the  most  rvliahic  rosuUm  and  most  pattern- makers' 
rules  arc  now  made  to  this  allowance.  Steel  and  malleable  iron  of 
different  makers  often  VBr>'  much  in  the  eontniriion.  In  lanjc  «i.'o 
ca«tin>,'s  ill  the im  tals  tlie  safest  w.i\  ii  to  «»k  tin-  fminder  wbnt 
contrartion  should  be  allowed  :  on  small  work  llii-  followiti;,'  ibu.i 
full  i;.  iu  rally  be  relied  upon  : -(ieneral  iron  ;  loainwMrk  ri-i 
vertically  li*  ;  brass  ;  phoephor  bronr.o  i^ai  sl<>el  ;  alimiimum 
tV:  malieaUeinm    ;  lead  ff. 
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l;iniln„i  iintl  I  n lu m /,  i  i.'/y  c/'  J'liih  rti".    VarioiiK  npiiiioiis  an* 
lifbl  bv  puttorn  loak.  rs  on  iliis  Mibjcci,  bill  all  agree  that  patl'-rn-. 
1  \('i  pt  tlioso  <if  the  iiiosi  In  iipoi  .11',  ki!  .'1,  "b'.'ulil  iie  painl<''l  "r  '  .u 
nishi'il.  as  It  prcM  i  V  os  the  putti'i  n  iio'i  r  ll-  no  llie  grain  of  Uu  w  ikkI. 
Ml  that  l\w  Mind  iloi's  not  <'liiiy;  1"  ii  ubi  u  tin  )i.itt!'rn  is  being  with 
drawn  from  the  mould.    One  good  mi  ihod  tliat  is  practised  by  xonie 
of  the  larger  lirtna  ia  to  paint  "  black  "  pans  that  are  not  to  be 
machined.  "yeHow"  port*  that  are  tnaefatood.  and  "red"  for 
printa  and  porta  where  tbe  eore  enta  thnwidi  tiie  metal.   In  |tari  i-l 
patterBB  tha  aeetion  ia  painted  to  tho  joint.  This  metbotl  cnnhh  s 
the  moulder  to  see  at  MMa  wfaiU  parts  are  going  to  be  machined 
It  also  sliowB  him  the  amngtment  of  the  cores  and  tbe  thirknee* 
of  metal,  lui  tli.H  he  can  mv»  where  tn  cut  the  rnnner  gate*  to  the 
best  iidvantnge,  » ithotil  luniiii;  to  eom-spoii  l  the  eori'  bo\e«ni!l 
till' [>'i:!i-iii ;  thus  saving  ihe  time  whu  li  wniild  be  tnki'n  oi  doiii- 
s.  ,     Il  .1  .,1  1 -sisis  the  [latti'm  sloreki't'pi  i  ii  ;  M.  lf.iii;  <'Ui  tin- ili:b  vent 
ror<  bo\.'s  111  bulging  to  11  piittern  wiihoiii  hnving  to  iid  r  to  lii» 
book  or  getting  the  trio  :iil:  to  s,  c  how  niiuiy  core  boxes  are  n-qiiiretl. 

Upon  linisliing  A  pattern  all  centre  lines  should  be  eul  in  deeply 
with  »aciibar,  tUa  naaliaa  it  aancfa  quicker  to  check  the  pattern,  and 
also  to  make  any  aiterationi  to  It.  aa  moat  of  the  prineipal  mnen. 
sions  are  given  from  the  centre  line*. 

Makers  of  diflercnt  kiiidn  of  machinery  have  a  system  of  inarkine 
their  patterns  best  suiteil  to  their  own  class  of  work.  Standard 
jMittems  genernlly  have  the  marks  ca.st  on  in  rnisi  d  btteis  ..i 
ligurOK;  this  murk  .boiibl  ;iU.)  In  stmnped  plainlv  "u  ib>  (lattern. 
I'ori'  bov.'s.  ini'l  nil  1  M'-i  |iin.  s  tliii!  are  usnl  witli  il.  A  nielho^i 
that  is  now  U  ir.-  .  aipl  i', i  d  for  siiiall  piiltrnis  is  :o  have  th' 
•'  |iultt  rii  iniirk  '  s!;,iiij„  ,|  .ri  i  siiip  of  aluininiuni  by  an  autoiiiatir 
miMdiiiii',  Ibis  gives  a  fiiitl.v  u'OimI  mark  on  the  easting  if  a  litll' 
cxtm  care  is  taken  by  the  moulder. 

In  conclusion,  it  m»y  be  well  to  add  that  in  making  pattemi  they 
nmet  not  l>e  considered  aa  flniahad  artidaa,  bat  aa  means  which  are 
employed  to  pro<liice  eaatinga.  Wtfa  tUa  atoi  to  view  the  work 
should  be  sodistributi'd  bniveen  the  pattern ahop  and  loondrvtlut 
upon  receipt  of  an  order  for  cftKllDg*  it  wiD  remit  to  their  deliven 

with  economical  despnteb. 

The  aoihor  w isi  i<  i).  ii  I.  Mi.  <'.  Moreheed  for  vatoaMa liet|- 
I  gi\'en  ill  the  prejin ration  of  iliix  t'nper, 
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run  mumumt  n  rbim  powu  mm.* 

■f  WIUMH      BOOra  AMB  JOHN  B.  O.  BBMUW,  V.t  A 

(Cotilinif  l  fn  IX  pci/' 

Undiiition  nnil  Air  Lrnkiiji-. — Loss  of  hoAl  by  radiatipn  bu  loiin 
boon  m-ogtiiMd,  and  it  will  suHieo  hero  iu«N|y  toiadiaataito  Mdtt>-- 
tion  to  a  iiiinitiiniii  by  orefol  covering. 

Imb  bjr  iuAltntioiiot  air  liM  oi4y  lataiy  bMO  gaotnUy  raoognis^ 
aa  a  Mriom  maMar.  It  waa  potnUy  Aral  poiatad  oat  m  i«rioti«  by 
nnti  of  the  anthora  over  90  years  ago,  aM  ms  ridicii1i-<l  n-i  >inir- 
oplitting.  It  ix  M«rioii»  a*  a  ilirect  loas,  aa  ATaducer  nl'  ti  inpi  ntlurv 
bead  in  ihr  i>\l<Ttml  tlupn  )Ui<l  in  the  e^orKwniftpr,  and  ax  h  rt'duccr 
of  drau^ilii  ii\  coiiliiis  mid  ctinkiiig  ihc  chiiuney.  tilazed  lirickwork 
— recouiiiif-ndeil  In  the  milium*  iiia:iy  yfur*  Ago-  lulKhl  oft«il  b« 
belteriiiiploM -d  to  caiwi  in  iKidi'i-  ilmii  to  ^iecoriU- iiiKine  roomt.  In 
the  abaencti  of  gla<:ed  bhrk.  nil  Imilr  r  i  iimmk  wiUlsi  ithould  be  of  hard 
pMaaed  briek  in  c«inent,  nr  tho  walls  Khould  be  thickly  painted  until 
air-prooftor  eovered  in  thin  sheet  metal  all  the  way  to  the  ohimnev- 
Haat  iatttlattoo  at  jijaa  Japanda  lor  ita  aOaat  imb  tha  ankMinc 
of  fliBBB  of  air  by  mbm  poor-oondaetlnir  mOuw  or  himnafaid 
ntataiial.  Animiil  wool  is  probably  thr  best  he«t  immlator  eoold  it 
willMtand  m^  li  r-i  tcmpMratorea.  <  >t  the  many  eayetiagt  aold,  any 
liialinr  ran  prodiu-o  fii^nres  of  tesl  which  prove  his  particular  mate- 
rial to  hii  ilii'  hi'Dt,  if  ^auf^ed  por  unit  of  thicktiPBs,  or  by  price, 
or  iifKiti  KOine  other  bn«i~.  All  of  them  uro  In  ttcr  tlmii  hiiro  pipes. 
I'ipi'  tliiii(;<'«  niiitit  be  idTordi'd  •  citml  proteoli'in  with  pipo  i^jdies, 
and  heat  in«ulaliou  i»  of  MilUcieul  iiuportancv  to  warrant  careful 


Km.  1.— Yir«r»  Stoker,  with  thor:  grate  and  ga«  producer  pit. 

SichitKj. — Few  men  can  (  lopi  iU  stokr  a  furnace  no  Iodk  ua  Oft. 
The  chief  thine  at  in  i>t<iUiii^'  im  even  thiekn«M|eai«fulfillmg 

of  hollow  places,  and  eouipU  te  eo\eriug  of  the  ban,  oltail  fO  ncf;- 
lected  nt  tho  front  eoriiorti  n^'.ir  lh«'  iloor.  More  iiteain  rim  ummlly 
he  iii.iilr  .m  llir  Hpriudiii^;  tli;iii  ■■ii  the  rokinf;  nysteni  ;  Imt  in  the 

•  •  spii  udinj;  >-_\^!eni  eilhur  um  hiih  iinK  shoiihl  W-  liri-il  at  lUK'e,  or 

■  one  hid f  of  the  len(,'th,  so  thitt  tlic  <  XL-es..  of  .hi.  tlitoiit:h  lialf  llir 

grate  may  hot  with  the  ^aMs  from  the  other  halt.  Ihtuuiitiou^ 
«ok1  doea  nol  bam,  axMnl  aa  a  gaa,  until  alwot  a  third  of  iiH 
weight  has  beon  gaaUlad.  When  atokad  It  ehflb  tha  fire  much  more 

I  than  would  happan  iriih  ao  nutny  cold  atonca,  and  the  remarkable 

■  •  deadening  of  the  Ore  ia  not  iliio  to  this  slight  cause,  for  only  about 
11,000  heat  iiriita  are  employed  in  niieins  a  ehur^e  of  i'cw:.  to 
1,0(111  I',  of  temperature,  or  wiy  iilb.  of  coal.  The  euohii^  ih  Im 
chictly  to  .ihsarption  of  latent  lieat  by  the  prodnctioii  of  ^'iis,  A  piece 
of  coal      ob\ionsly  nirlxm  phi!«  some  n.did  Viiriety  or  xunetieg  of 

,  •  hydrocaiboii  iinknosui  to  tin    .  heoiint,  with  a  ineaii  proximate 

eiupirieal  fonmila  ('  H  (  hi  ioi!,;»  only  know  the  various  heat 
distillates,  anil,      in  all  opt nitioris  invohing  change  of  state  from 

I  *  «ohil  to  Uquid,  and  liquid  to  gaseouit,  the  change  of  solid  coal  into 
gaBeouB  compounds  demands  heat.  In  burning  bituiuiuous  coal  on 
a  grate,  much  of  the  calorific  capacity  ot  tha  ftiel  ia  absorbed  uc^ 
latent  heat  bv  the  newly-distilled  gaa,  wUidl  renders  it  up  agiiin 
when  burned  later.  Coke  or  anthracite,  produciDg  HUle  or  no  gK«, 
burns  at  or  near  the  grate,  and  produces  •  olaar  bright  lire. 
Bituminous  coal  cannot  he  thus  botaad.  U  onut  baVB  tima,  and 
•pace,  anil  temp,  future,  ami  the  laaat  tima  and  apaao  aio  daiDMided 

when  tlo  ti  iii[wratiir(  i<  hi>;lu  st. 
^.1  Mi'i  hanieul  istokin;;  carniot  iiUili^h  tin  -si'  l.i:  i-   m  i  .  uii  it  j>iit<-silj|y 

bo  n  panacea  for  the  smoke  evil.  Mi  rhaniral  ^inkmi;  lioen  jmram 
the  u«e  of  inferior  or  rathar  smaller  coal,  and  it  teiuU  t<i  renihnnoro 
uniform  llie  regime  of  the  furnace.  It  does  not  r»  ixih-r  ^jrate  clean 
in  .-  mil     .•M<nry,  and  \:  i-^  n^-.  tin  ;,  for..'.  ;i  p.  rfi  rtK  i  i,.ntiiiooim 

'  I'aper  nad^laloia  the  Institution  of  Kloctrical  Kogineer*,  Jan.  latb. 


proce.-iB  with  tile  ordinary  moving  bars.  Ir.  u  i  t'i.i:i/  .inl,.  i  whii  h 
fwdx  fuel  to  one  end  of  a  tTjiti-.  tlie  ai  tio:i  us  rcj;arils  smoke  pro- 
duetiou  and  burning  is  perfect,  for  tin  .  cl,,  i  fuel  tmnhh-«  into  a  pit 
behind  tba  grate  and  bums  out  lliere  a«  in  a  guii  producer.  The 
gnia  ia aluMi  and  tlia  aoal  never  bwna  ray  thin  upon  the  bars  in 
■aeh  a  ataliar  aa  tha  Vleara  (Fig.  4)  wUoh  aim*  to  kc^p  down  air 
exceai  by  this  means.  In  tho  ehain  grate  without  a  back  pit.  tba 
fuel  bama  out  on  the  K^ato,  and  large  volumes  of  excess  air  gat  IB  at 
the  back  end.  This  renders  economy  impossible,  unless  meana  an 
taken  to  regulate  the  admission  of  air  to  different  section*  of  tho 
grate  in  iieeordance  with  the  demands  of  the  fuel.  Air  admiaiion 
ab<-jve  tlie  tire  i»  regiilate<i  hy  gri'li-  in  t)ii'  fnniace  dcxir,  Tim  o|>en- 
niK  for  air  may  be  i  lai.  in.  per  ^ijuare  foot  of  urate  ^Hl;  (,  K'riil«  sre 
ri  ^,Dlati  fl  by  liand,  or  by  clockwork  or  miinilar  Ji  ■.  ic  In  mt  rha- 
nical  atokine  the  air  supply  get«  in  more  or  less  incidentally 
thwagh  the  fuel  hoppar  and  tbnxtgh  eaanal  opaniagi^  and  aAaa  in 
loo  huge  amount*  at  the  rew  of  the  grate. 
Kadiaawal  atohbg  doe*  not  wliminate  tho  naad  for  eoiraot  foieaaea 
Ibnna,  or  fbr  aufleient  temperature  and  pnipar  auxtora  of  air  aaS 
gaa.  All  inventorti  and  porreyors  of  fUraaoo  aooaaiarie*,  eueh  a* 
grate  )<ari.  air  adiiiiHsiun  devices,  stokera,  Ao.,  appaai'  to  become 
pos6e»«ed  ot  one  idea,  and  this  they  puh  for  every  case,  overlooking 
tho  fnel  that  the  coinbustioii  of  bituminous  coal  is  a  lomploz 
cheiniral  iiroM^i  wliii  li  l  an  inily  he  conducted  wher.'  tin  i  heiiiical 
e■■;lli^ .ili'ol.i  in  pn-,  tit  to  <',.iiiil,it!e,  and  the  f;illii  i  --r.-jn.ds  of 
coiiihiistion  i-  ensiin  li.  Tlieoretii  ally,  perhapa  little  air  beyond  the 
chemical  equivalent  wotild  bo  n-(|uirad  W«a  tho  furnace  continued 
to  so  great  a  length  that  ultimately  every  molaoala  of  combustible 


come  into  contact  with  ita  molaoula  of  os^fan.  This  Btnurr  a 

heat-conserving  furnace. 

I'ractii-al  confiideratioiin  render  it  neeess,iry  to  reduce  the  extent 
of  the  fiimace,  and  to  add  an  txcesa  of  air,  so  aa  to  ensure  oxygen 
oomhig  into  aoataat  with  aU  tha  cambaatiMoalaBionta  of  the' fuel 
within  tho  sone  of  mflklOBt  tompemtura.  It  ahouM  bo  poaiiblato 
do  this  «-ith  '25  to  33  por  cent,  of  air  in  exeees,  and  certainly  with 
leas  than  50  per  cent,  excess.  The  flame  of  bilumiaoiiK  coal  will  bo 
longer,  as  the  heat  is  kept  low,  mt  tlukt  a  niitable  furnace  han  a 
cumulative  vlTect.  Ity  conserving  tempcratuio  flame  ih  Hhortened, 
and  by  vhortenin^'  Ihiine  the  nec^ttsity  for  laiig-prnt<'cted  furnace 
surfaeeH  Ik  redm i  d.  lit  Fig.  2  is  «  furiiacc  whieu  han  been  ahown 
eth  i'lii.'illy  til  liiH  ii  bitiiiiiiiious  coal  without  suiokr  ;  hut,  so  far  as 
till-  iiiilliMiK  nr<'  aware,  thia  furnace  ha.^  oul',  b.-..  ii  usi-d  u  uii  orili- 
uary  eliain  grates,  and  there  is  no  ordmary  chain  grate  tliai  dues 
not'pa**  an  unnooesaary  and  groarfy  awiaaiini  vohupe of  aia.  Uatil 
thi*  furnace  i*  tried  with  a  leia  waataAil  farm  of  grala,  aO  ahatihita 
opinion  can  be  paaaed  upon  it*  pioportions,  though  ita  pdneipleB  are 
eorreel. 

Tho  manufacture  of  a  maximum  of  carbonic  aeid  gBB  per  nait  ot 
fuel  consumed,  or  rat  Ik  r  per  unit  of  air  used,  i*  what  thoilld  be  the 

aim  of  the  stoker.  Uigh  CO,  means  high  furnuoe  temperature,  high 
heat  traiihiuisnion,  Hiiiall  \vtfi,'ht  ot"  waaite  gases,  and  u'eiii-riil  furnace 
eeonoiuy.  I'er  black  smoke  iimy  not  indicate  >M.rioU!(  waste  of 
fuel:  but  it  is  evidence  that  thi.  buiKr  surfaces  are  covered  with  non- 
conducting soot,  and  black  smoke  ia  an  mcentivo  to  buy  more  eoetly 
coal  of  a  lea*  smoky  order.  Tba  aitangaaiaat  of  Fig.  8  Ib  aauhaiaaa 
under  tba  oooditiDns  nameil. 

Vi$.  ft,  which  shows  the  Weir  watar-tuba  boOar,  ia  an  examalo  oi 
tho  aaUM  principle,  scarcely  difietant  in  the  WMr  it  i«  rsrripd  out. 
Toal  i«  fmrned  m  the  /^-shaped  furaaoe,  the  wall*  on  all  four  sidea 
of  which  are  of  lire  brirk,  and  combuation  is  continue*!  in  ."i  similarly 
protected  chamber,  and  is  perfect  with  ordinary  hmd  tiring  beiure 
the  heated  gaseit  pass  among  the  tubes.    Fig.  <i  ■^Ik.av*  tha  lOCO' 

motive  furnace  similarly  aminged  to  sectire  correct  (onu. 
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The  oluun  grate  atoker  Mperfect  «■  »  MU-daaoiiw  watrivsnM, 

but  •uliiiiu  exeeMive  nir.   Henoe  the  need  of  eholnag  bosei,  m 

Hiiiployed  by  Mr.  E.  H.  Coxe.  Fig.  7.  Tho»o  JifflcultiM  with 
trmveliing  gntea  are  reiipoiuible  for  the  ■prinkUnsc  fonii  of  uUiker, 
whidi.  wnra  ia  gosd  order,  keeps  the  grate  avanly  eovecad.  ri  lha 


Kio.  6  — I^K-iitooUv*  liiiiidr,  brii  k-linol  f^r  hi|tiid  fuel. 

coal  tends  to  fill  the  liulluw  |i|;ii-eii.  ]!ut  tJie  winiiouini;  uctioii  of 
tba  dmight  cairieB  oiT  the  lUmt  to  becmna  ■  piUie  aahm*.  titieh 
alokan  laqnira  initially  pruvidiug  for,  in  tba  datfgn  qI  ft  Mamity 
with  »  aattiiBK  diMubw  (o  gauar  tha  dual.  Tk»  cooBomy  of 
madiaBinl  alokan  Vaa  in  tlioir  ability  to  niaa  auSeiant  atcaui  with 


Vn.  T.— Otwia  Onia 


',iriihalr<ngiilall«gi 


ebeaper  coal  than  hand  firing  damanda,  and  in  Ou  nduetian  of  the 
atoking  staff.  But  iiir«liiuii<?al  stokers  will  not  be  an  eronomy 
imlMa  their  faoppem  aro  filled  inechanicall,v,  and  they  ought  to  be 
In  ebaigo  of  a  akiUed  UMchanic  to  kKk'tb  trnkaep  and  maintflQ. 
aaM.aDd  not  be  oapaolad  to  nm  with  maldlladattantiaa. 


rn.  &— Inetfaud  Orato.  wflh  thaUng  and  giaTtt;  affaela. 


The  iili  :il  tij. .  hn.ii'.il  stokf-r  ^^  of  itio  iiirliiH'd  Rrrjlt-  type.  Fig.  8. 
in  which  Ihi-  iiipvitnbk  (hiiinint;  of  the  fir*'  ..f  tiiM  i  nkni^-  furnace  in 
made  ROfxl  li\  Ihv  anl  of  a  iiitn  ui^  (,M  iit.'  1-<|.  t  Ir,  i.;i  n-.7lv.  In  thi« 
tj-pc,  only  poMHible  in  il«  full  t  \<.c.it  wnh  ••tti mil dn  m:..  i-i."  thft  fm-l 
i»yli**tofiU  gap«  and  tlow  tho  low>i  .lul  o(  the  t...  In  tfravity. 
and  M  tM  SBOt  ol  the  mclujtd  grate  i»  »ouie  arrangciuent  which 


aaddif*  tob«  nmoMd.  Boddqg  grate*  which  profeaa 
to  nil  out  Iba  aab  and  cKnlcar  bam  the  under  nde  of  the  fuel  bod 

arp  of  doubtful  use,  for  clinker  is  tough  and  adheaive  wlien  hot.  It 
becou]e<i  itrittle  only  when  chilled,  and  uaen  of  racfa  ban  iluald  bo 
prepareil  at  liast  to  have  each  half  of  the  grate  workable  indepen- 
dently. Till  ..\  Btetn  may  then  ite  used  to  dean  a  grate  (juicUy. 
after  the  clinker  has  been  cluUcd  by  removal  of  the  fire  to  tlia  olbot 
half  of  the  grate. 

Smok*  {'nt-rnlion. — This  can  cificn  hi-  iii»ims^<l  by  «'XC«i»ive  air 
niliiiiK8ion,  for  the  reason,  probnhly,  ihoii^h  nir  in  cvoks  hax  n 
chilling  firect,  lt«  oiiipUi  provi.slun  i  i  uKU  ,  h!1  the  W  bum 

b<>foii'  ih(  \  have  lo«t  much  tctnpi  rji'  ■.r<'.  liui  KUioko  cannot  \mi 
prcvpnt*^!  with  economy  unbtM  souiui  c  iiuliuons  are  preHent,  as 
already  detailed,  and  the  eniv  of  the  ulioli-  niatier  i»  Kiunmed  up  in 
■a>ing  that  a  uiaxiiuuoi  percentage  of  CUj  u)u»i  b«  praaeot  in  tho 


CooU  fho  (nmaee  prodaets  b«  rcjaetad  at  abnoaplitrie  t«i9«ra< 
tare,  an  eioeae  of  air  would  be  of  no  aooount.  But  the  heating 
■nrfaeaa  eoBunoreiall.v  available  render  it  iwposaiblo  to  eool  rejected 
ganes  below,  mj,  400°  F.  whatever  the  supply  of  air,  and  obviously 
the  loss  of  heat  is  (greater  where  air  i.1  used  in  excesa.  This  point  is 
einphauaed  because  there  i*  frequently  iiserioiuconfuiiinn  nfthon|;ht 
in  relation  to  heat  huiI  t<'mperature,  iin  i  « i  i^ht  i  f  lip  gasi  a  po«. 
s(  swd  of  such  best  or  tf-iiipf  rftlure.  Cold  tlue  goaes,  unk-ss  of  suaall 
w.  iu'lit  per  :.:inl  .  f  furl,  <in  not  repNiKit  COaoOlOy, bol aimCH  llf  IW. 
So2ij(;  pi  opli  tliiijk  ntlirrwiso. 

Stkam. 

Thi-  nliji  ri  uf  liiiniiii;,'  fiiol  Under  Blo.iin  boiliTK  is  to  prcKlnce  'tcani. 
.Sti'Min  Ht  iitiiiijHphcric  pre^^nrc  cuntiiinB  iibmit  WV  linitx  of  l»t<-iit 
hi  nt  nn<i  l<iO  units  of  scnuible  luHt  almve  feed  teinpcraluro.  Only  by 
means  uf  the  httcnt  heat  can  work  bo  done.  These  facts  make  it  of 
prime  importance  that  when  stoatu  is  used  it  shouki  eontain  all  poo* 
eiUe  latent  beat.  It  alumld  be  ateani,  in  iaal«  and  not  hot  water. 
Stoam  koaa  beat  from  the  moment  it  leave*  the  baQer.  The  inribcea 
whieh  ooDtain  it  nraat,  therefore,  be  of  tubiiniuiu  arcn.  Thin  invoWea 
pipee  of  mininimn  length  mul  i«  one  of  thi>  various  rcjisons  for 
■■voiding  ring  mains,  llie  funcicd  npi-il  for  which  i*obviat<Hl  by  using 
l^ori.i  iiiuteriftU  Will  put  iLigetlu  r  fur  sUMU  piping.    Short  pipe* 


make  it  )io«Kiljlc  to  onrry  n  given  weight  ot  Steam  with  let*  drop  of 
prefi.-<ure, or  otherui>i'  to  ■•■  -ry thiT tiiit itiUHi  if  tht tiimt |rmir*t 

fall  through  anialler  pipi"- 


The  lass  of  heat  thnmuli  pipes  varicii  with  the  hea«l  of  tempera- 
ture. The  weight  of  sieoai  that  will  Dow  through  a  pipe  varie*  with 
the  preaaiiro  MMlnto  very  nearly.  The  pres»ure  of  .-iteani  rieaa 
iaater  than  the  loDpentan,  and  hieh- pressure  utemn  (n  nliiied  to  bo 
eoonomioal)  will  lose  lew  luiat  Ihulow-pniesuio  si-emn,  if  the  pipea 
are  AS  much  smaller  aa  they  aboidd  be  for  the  high  prcitsiure.  it  ia 
a  mistake  to  employ  stoam  pipes  so  large  that  there  shall  be  no 
appreciable  fall  of  preiwuri'.  Some  fall,  Hlb.  to  ."ilb..  per  square  inch 
limy  be  allowed  in  lini^'  pipim,  for  IIrth  ix  ii  point  whorr-  the  Mving 
due  to  lii>;li  ]iiiHMir.'  uill  hi'  lo"!  i:y  IIm;  c\tni  Duliiv.inii  IVn::!  tlio 
lari;i'r  pipes.  Wi  t  .-.ti  nm  lrim''.s  with  iiiiin  frK'',;iiii  th.iii  'hy  ^tf.-un. 
Sii|ii!ihciitiHi  iteiiiu,  ili-^|iit.'  r»  pri  nter  luinl  uf  [fii)|-i'ni'.i-iii"'.  IjiLS 
lieiit  leiiai  rapiiily  by  contact  itiou  docs  wet  stcum  ;  it  tloun  with  leas 
friction  and  losea  laaa  at  joiota.  IjeMofitkalaftiaqaiNd,aodpiif«t 
iiiav'  be  smaller. 

Vharaiaaotbanno.dyiMHi^gaInbauiai9ailttat.  Steam  leavaa 
ttie  boiler  at  boiler  tempernture;  it  alaria  oxnanding  at  boiler 

temperature.  The  work  done  on  tho  piston  during  edniaeion 
comes  directiv  from  the  tire,  or  is  done  by  expansion  of  saturated 
ateatu  in  the  boiler.  The  superheater  is  merefv  an  incident  in  the 
steaui  pipe.  Tlie  sole  function  of  superheat  is  to  ensure  (haljiteaiu, 
wil-iratea  with  heat,  ttiid  at  mnxtluum  deii'ii;\  per  eiiliic  f(>i"il  for  iu 
proKiiurt ,  [.hull  be  precont  ill  the  cylindi  :  tu  work  .  \pini^iM  ly  uhen 
steam  is  cut  otf  from  the  Iwiiler.  Superheat  U  tliii-  iimmleii  to  beat 
the  cylinder  u.^t  hot  m»  llie  Iwiler,  uul,  by  avoiding  the  prcBence  of 
water  in  thv  cylinder,  tu  uiuimiiM)  the  exchanges  of  heat  between 
the  cylinder  metal  and  the  etaam.  Kuerhealad  steam  supplies 
beat  directly  to  the  cooled  swfaeea  wliien  reqnlra  It.  The  jacket, 
on  the  other  hand,  eiiilenvoiirs  to  maintain  tlie  onleide  of  the 
working  liner  of  tlie  c.>lind>'r  as  hot  as  the  boiler,  and,  while  it  may 
do  some  good  in  certain  cikKCs,  it  is  always  liable  to  do  little  else 
than  evaporate  water  of  condenxntion  during  the  exhninit  period. 

The  stciiin  engine,  heiiii;  ii  !m  jU  oiiginc,  it  i"  nlivio.i!.  thrit  the  best 
working  fluid  is  t'h-.a  «liii  li  ( imtains  a  maMniuiu  of  limt  ir.  a  nut 
of  volume.  'I'liis  n  wliut  ^-nIllnlted  Bteiuii  i^>es  contain,  and  llie 
object  oi  »iip*iheiU  ii  1-1  ^.iipply  s^i;  Lni'.eil  steii:ii  to  till  the  cylinder 
at  the  time  of  cut  yll.  Siipc-rhenti  il  steiim  i-s  >till  often  erroneously 
claimed  to  owe  its  superiority  to  the  fact  that  lete  of  it  will  fill  • 
given  apace  at  a  given  pressure  than  is  the  case  with  eatnraled 
steam.  This  argument  ignores  the  fMiiid  drop  of  preasure  which 
oeema  when  superheated  steam  expands.  It  ignore*  the  fact  that 
in  a  given  bulk  there  ie  leaa  hau  and  therefore  leaa  capacity  for 
doing  work.  'Therefore,  while  anperbaat  ia  aaaential  to  economy,  it 
is  so  on^  becanae  it  i*  the  one  means  we  pnasees  of  filling  a  cylinder 
with  dry  aatorated  ateaiu. 


Id"- 
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oonmmn  uMmoiL  MtBms. 

[Compiled  by  E.  E.  Foitrsikh  d'Alue.] 

Uinlamjxd  EMrir  (.htrill'ilkmt.-'H.  Maiiiel  aUumpt--  a  I'd  lor 
theory  of  the  umlampi'il  iiliuitru-  ojicilluions  occurring  in 
Duddoll's  sioging  arc  than  tbci  thooriea  hitherto  furni»h<m  ))y 
Duddel,  Janet  or  Unioiiuist.  These  latt«r  postulated  a  "ne^M. 
tive  reisiiilance  "  in  order  to  account  for  the  constant  renewal  of 
the  cnerg}'  of  the  uiidampe<l  oscillations.  This  is,  according  to 
Mai«el,  not  justified  OH  ilw  one  hand,  and  inmilficiont  on  the 
other.  For  be  hn  obwrvfld  singing  arc8  in  which  drjdi  was 
podtivc.  lie  suppoow  a  eoodnetor,  AB,  which  ripdlv  obeys 
Obm'a  hkw,  with  (ha  proviao  thtt  no  eucnnk  flam  wnm  tb<- 
EJCP.  below  »  cartaiD  valve,  and  (hftt  the  fntoration  of 
t]iocitR«nti«qiiiieBohuhE.M:.F.  ThnceodnoUiruoMintilified 
ate,  and  la  hettar  for  maontical  purposes  tfaaa  die  ordinary 
art,  about  which  wa  kaow  aa  yui  very  little.  Tn  faet,  the  arc 
is  only  one  of  the  things  which  can  produce  undamped  oscilla- 
tions. The  author  works  out  a  complete  mathematical  theory 
of  the  phenomenon,  and  shows  that  the  energy  rci|iurc<l  to 
neutralise  the  damping  is  constantly  supplie<l  hv  the  Inttery. 
Jii  iveiy  jiliase  of  e.ieh  oscillation  tliL-ro  it'  itnl  it  may 

be  very  aUou^.  liut  the  resulting  ili.Hontiiiuiiy  ot  the  circuit 
enables  the  battery  to  cover  the  loss  Tlii-  discontinuity  sur- 
obai;ges  the  coudemer  e  (see  diagram).    During  cbai^ging,  the 


B 


condenser  recoivi-s  so  much  encrLry  Uxm  Iho  Uattery  that 
diirin.,'  'Iiijcbargc  the  i>ittonti.i;  of  I  lie  n'lidcDser  falls  much 
lowei  (tun  it  would  ill  ibe  case  of  a  coutinuout  vurrent.  If 
thi<i  j'Dtcntial  is  low  enough,  tbB  vibntJOBa  go  on  ludefii^ly 
M  long  as  ihe  battery  works. 

[B.  Muhbh  n^MmUtelu  Z»il$tMft.  ha.  U,  NOS  ] 


EU'  trir  lUidi"<n'<i)ih<i. — V.  Uabricherski  describes  a  curious 
eombination  of  LiehtcnUerg  H^res  aud  radiompha.  ll«  places 
a  Rumbar  of  miaoellanoous  objects  and  a  tubeoT ladium  prepa- 
nttion  on  an  deotrifiad  ebouita  pkta^  and  rcnMnrea  tbem  after 
about  10  or  19  mimitea.  Ho  then  powdeiu  the  pbte  with  the 
ufxtni*  of  minium  and  flowers  of  sulphur,  and  obtains  beau- 
tifttl  daUncMiona  ot  the  objects,  such  aa  adiaon,  coins,  pencils, 
mahihaa  or  hgg*.  Tho  images  are  the  abarper  the  nearer  the 
objects  are  to  the  ebonite,  bitt  it  Is  not  essenUal  (bat  they 
should  touch  it.  The  nuliutu  ivA>c  may  be  among  them  or 
above  them,  or  even  on  the  uther  side  of  the  elionite.  The 
|il.ito  is  clcitrified  negatively,  aii<1  the  itniii;i!fi  iirc  ri''l, 
tlieiefoiii  titgative.  An  image  of  tln'  omliiie  of  the  hmi'l  in  ly 
be  obtaintHl  throngh  a  thm  ohrjiiito  pluU'.  Ihc  iinaj;i'  is 
neutral,  and  is  siirroiindivi  liy  ;i  yellrjw  positive  held.  Tliu 
phciioiiM>n.'\  111,1V  ht  e.\]il.Miieii  liy  ,i  coiisideriitiuii  of  the  ionisa- 
tion  of  the  air  by  the  radium  picparation  and  a  t-bangf  in  the 
distribution  of  the  electricity  on  the  plate  produce«l  by  the 
presence  of  the  otbcr  ImmIics,  which  are  elcrtriKotl  by  induction. 

(Y.  0«aaiCHSvaKi.  PhtiukatUcht  ZriUehrift,  JaniUMX  Ifi,  1M6.) 


U'tl.'s  Griitiu'i  in  i>i>li):<. — F.  Draun  has  succeeded  m  repeat- 
ing Hertz's  grating  oxpcriuient  in  the  region  of  the  visible 
apeotrum.  In  1886  Hertz  showed  that  electric  waves,  verti- 
cally iuipioginjj  upon  wire  grating!;  in  air,  are  divided  into 
two  compooanta,  thoee  parallel  to  the  wires  bein^  reflected, 
while  those  nonnal  to  the  wires  are  ireely  traaamtcted.  All 
aUompU  to  reprodnee  this  experiment  with  wmvea  of  the  order 
of  fiDUA  light  have  hitherto  failad  owiqg  to  the  ttaeaasity  of 
sblaiufog  netallic  grutiogs  whose  interval  dwU  bo  aaaller  than 
half  a  wave-length.  The  furthest  advance  in  that  direction 
waa  made  by  Kubeas  and  Nichols,  who  showed  that  infrarred 
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rays  of  wavelength  24,000/i/x  are  re  Bee  ted  in  the  Hortaian 
manner  by  a  grating  of  r),00O/</i  interval  made  with  ailver  on 
gUss.  Now  F.  BrauD  has  obtained  the  ueeesMvry  lincnoss  of 
interval  by  UAin|;  Kundt's  metallic  "  prisms pr-  p.-ired  by  dis- 
iiuegffttin;;  a  wire  over  glass.  Tho  Wist  jiliiii  is-  u>  f^Lstcn  ;i 
tliin  plauimm  wire  on  a  glass  pUt*  with  souliug  wax  at  the 
onils.  The  electrodes  are  l«o  \vcit;!it«  with  Hat  bottom-,  which 
lie  on  the  vriro.  A  comictiser  of  about  .'?O,0O0cm  capacity, 
giving  R|j.iiks  l<  iii.  h<ng,  u  charged  bv  nioariK  of  iiithicme 
machine,  aud  dischargt'd  once  through  the  win-,  «lii(h  is 
thoroUy  disintegrated  an'i  lirjKisitud  on  tho  i;la.M  in  two  ]mr;illid 
strips,  frinj^  with  romhi  of  iu«ul  ending  in  fine  (jtiiiils. 
These  combs  fimiish  ihf  grating  re<|uired.  Suitable  regions 
ait)  nicked  out  by  viewing  the  preparation  between  crossed 
Nicols  and  placing  the  strips  at  4rn!eg.  Combs  then  appear 
bright  on  a  dark  ground,  and  disaupear  on  turning  the  pro|Mira- 
tion  through  4r>tleg.  This  is  kundt's  phenomenon.  The 
portions  thus  ))icked  out^  when  viewed  with  tho  (lolariser  only, 
in  diffused  daylight,  transmit  less  light  when  it  is  polarised  in 
the  plane  of  the  strips  than  when  polarised  nonnal  to  the 
strips.  In  one  position  of  the  polariser  tho  field  appeArs  jet 
black,  while  in  a.posHioo  at  right  aagies  to  it  ihr  field  npp':>:irs 
a  uutmcg  farown.  The  author  praduooa  phuU>giapLii  ahou  lug 
thia  Uetti  ollhet. 

If.  Bwm,  ilnaslea  4tr  F»jf«f*,  Ma  t.  IMS.] 


^telratlatic  DmapiHij  of  (iatMnmulettt—ii  Boval  method  uf 
damnlDg  plvanometors  is  daaeribad  by  W.  Einthovan.  It  is 
based  npon  the  aetioo  of  a  oondenaar  shnnted  on  the  galva- 

nomeUir  circuit.  The  formula  showing  the  connection  between 
the  dotleotiou  a  at  time  /  aud  the  constanta  of  the  oondenier  la 
the  foQmring 

wliere  A  is  the  permanent  defloetion,  c  tho  eapauity,  uud  te  a 
nriatanao  defined  by  tho  equation 


being  the  resistance  of  the  galvanomefj-r  and  W  that  of 
the  external  circuit  The  product  /pf-T  n  ihu  "  iimc  t.uii»U»ul  " 
of  the  g^ltmnometer.  If  t^'  is  given  in  ohms  and  <■  in  faradsb  T 
appean  In  aoogpda.  By  changing;  k-  and  e  the  time  eonatonL 
may  be  made  to'  acquire  any  daaired  value^  and  the  damping 
may  therefore  be  n^nlated  at  will.  The  author  roprodueea 
some  curves  showing  tho  aperiodic  nature  of  the  deflections, 
lu  one  curve,  the  final  deflection  is  attained  in  0  026  seeoiids 
witfi  one  mirrcifar.iil,  and  tlui  curvu  tilioivs  no  trace  of  o«cilL\- 
tioMs.  Till'  Ix-^sl  typo  of  g.ilviiiiiti4et«jr  for  this  method  of  d.-uni)- 
idl;  i--  the.  stiiiii;  l'  ilv  inometer.  With  a  cjuartz  libni  tightly 
stretched  it  ought  to  t)c  more  sensitive  than  the  oscillograph. 

[W.  GiXTilovcx,  .tn>i«/<n  (f/r/Vii/tit-,  Ho.  1^  IW'] 


M'l'in-ti'  Si/<' ^iiihUrOi  l.hjUi.u. — i\.  .Mi'slin  has  endea- 
voured to  introduce  some  order  into  the  chaos  of  values 
assigned  by  various  experimenters  to  the  magnetic  ausoL-pti- 
hihty  of  organic  liquids  by  reducing  them  all  to  unit  volume 
tii.'^tcad  of  unit  weight.  He  haa  also  determined  some  30 
values,  which  he  tabulates  in  conjunction  with  thoae  of 
Henricliseii,  Quincke,  Beoquerel,  Faraday  and  Plileber.  Tho 
li(]iiids  are  all  diamagnctic,  and  their  isusceptibilitiea  mngo 
from  0-47.')  for  ethyl  iodide  to  0  £K))S  for  petroleum.  Water, 
liouane  and  toluene  stand  in  the  middle  at  about  O'lt. 

[O.  Hisuii.  Kfmim  JtmAw,  ttwuy  t»,  1W9.] 

A  Nrw  Railiiim  Mint. — Radium  has  hitherto  only  bct-n  found 
in  connection  with  uranium  ores.  J.  Daone  ba£,  however, 
diaeovared  a  new  source  of  radium  at  bay-l'Bviqne,  in  the 
department  of  Saone«t-Loire,  where  it  occuira  aaaoaated  with 
pyromorpbite,  and  also  to  eomo  extent  with  lead-beering  ehya 
and  pegmatite.  ^  Soao  of  the  one  show,  without  further  pre- 
paration, a  radio-aotivity  aeverel  times  that  of  uranium,  out 
usually  it  is  less.  In  any  r^e,  a  ton  of  minend  wwiUl  yield 
quantities  of  radium  bromide  of  the  order  of  10  milligrammes, 
and  MM.  .\iim  t  ill-  T.i--li  .it  .\o;;,;:ii-*ur-Manie  havo  U»k«'ri  in 
hand  the  exploitaiioa  uf  liic  luiuc.  The  wells  in  tho  neigh 
bourbood  are  all  radio  active. 

[i.  DuiKt,  Coa^M  Snulut,  Januar;  '13.  lUOo.J 
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"ELECTRICAL"  FIREB. 

Oltpervaiit  iu'Wf|iu(icr  rejidcrs  will,  doubtlefs,  have  noticed 
tliui  fiimi  time  to  time  there  is  quite  an  citiJcmic  of  fires 
Bllflgtid  to  liBVO  ariaoB  from  eloctrii'ul  causes.  Like  bU  otiier 
tedii^ei]  BiBttetB  doklt  with  by  the  lay  presn,  these  coodosiooa 
ara  frcijui'iitly  i:rri.'iieon>,,  ;uiJ  beyoml  tho  fact  that  the  buiM- 
iDgii  ID  qu«wliou  bappened  to  have  >iceu  fitted  with  electric 
li^llt  thm  il  seldooi  any  more  evidence  to  go  upon.  In  spite 
of  this,  however,  the  journals  devoted  to  the  gas  indastry  seise 
upon  these  seusational  paragr.iiihs,  and,  only  naturally,  make 
the  most  of  them.  If  it  w.'tn  ihi!  fm  th.:  fact  that  "  tu  quoijuo" 
is  B  weak  fonn  of  ari^ment,  the  clectiical  journals  could 
nerianiiBtewith  the  greateat  of  eaee^  bb  the  daily  oeourreaea  of 
deatructivc  fires  and  los.<!  of  himmn  life  due  to  the  use  of  glB 
would  piovide  abundant  lu-iiLiial.  Itiit  fortunately  there  Is 
BO  need  whatever  to  resort  to  any  such  means,  as  the  fact^ 
•0  pstant  to  Um  world  at  Urge.  That  some  Area  have  been 
doe  to  defeetfve  eleetric  wiring  cannot  be  denied,  but  even  if  all 
the  nowbpajw^^i  report.s  w.-re  accurate,  the  number  would  be  insig- 
nificant cuniiK;ir>  <i  with  the  number  of  preinities  wired.  We  are 
able  t<i  ^tatr,  for  instance,  that  a  ten  pound  note  would  cover  all 
that  the  Pkcuiz  Fira  Office  has  ever  had  to  pay  to  meet  claims 
forelectrieally-catisedilrai.  OaeofoorgaseontemponuiesaaacTts 
in  its  cm  I  cut  is»n.'  that  the  insulation  on  dearie  li^ht  wires  con 
stitutes  a  source  of  grave  danger,  since  it  assi.-is  in  spreading 
lire  all  over  a  building.  It  would  be  inteiesliiig  to  compare, 
in  this  respect,  an  installation  of  electric  vires  with  a  ainular 
installation  of  gas  piping  in  a  burning  home.  There  is  little 
doiilit  a«  to  which  would  prove  the  more  oa-sily  extiiigiiishah'o. 
Although  Ibis  point  is  rather  outside  the  issue,  it  lb  nevorihe- 
less  well  wodth  boarii^  in  mind. 

A  ni  iM.  r  of  M.inr  inipi.rt.iiicc  to  the  ele*:tric  wiring  industry 
canicii.'lorcMr..)u.sli<:e  KiM.hv  and  a  .special  jury  this  week  when 
.Mr.  Liu.sELPniLLii'.ssiie<l  Mi;iiir>>.  KiMJsroN,  Mii.l.kk  .V  Co.ftir 
damages  for  the  destruction  of  a  marquee  due  to  the  def  eudanta' 
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alleged  negligence.  A  full  report  of  the  action  will  found 
in  our  Legal  columns.  It  ap{>ears  liwvl  ibc  pkjiiiiU  liud  tngugeJ 
the  <l>'foiKi;i)U.'<  to  erect  for  him,  at  his  houac  in  Gro«vonor  6<|uare, 
a  large  mar^uev,  iu  which  an  flntflrUinnumt  by  diitiuguinhcd 
utiatM  WIS  to  be  given  after  a  diimar  party.  The  marquee 
wan  of  the  ordiiKiry  stylo  and  consistcl  ])tiii(.i]*uny  of  canvus. 
Liku  iiiuiiy  uthcr  sit  ucturcs  used  for  siuiiUr  jmrpust'.-.  it  was 
uho  iulomcd  wilb  mu&lin  hangings,  and  tiii-  inteii ji  w-ir 
iUuminateii  with  a  huso  number  of  b  c.}f.  electric  lampc- 
Thcia  lanpe  were,  of  course,  put  up  "for  one  night  only," 
the  Lxiiiiiii;  ill  system  of  wiriiij;  liciiij,'  ciiipluyed  with  flexi- 
ble cord.  Evorjrtbjng  appeared  perfectly  aauafactory,  and 
jmnediatelir  before  Oe  gneatewenC  in  to  dinner  the  hoetess 
paid  a  vi^it  to  the  nianjuco  and  ?lcsiml  tn  sci'  the  laiiqio 
•witvhcMl  on.  This  was  done,  and  Ibey  wtic  then  !i»iti;lied 
off.  Within  a  very  abort  sjiare  of  time,  the  exact  length 
of  which  waa  in  diapate  b/  the  pMtiea  to  the  action,  an 
nfamn  of  lire  wee  nuted,  and  in  a  few  mbutes  the  entire 
Ktructure  waa  deetroyed,  nnd  tlie  house  itself  was  i>nly  s;ived 
withdilKuuity.  Such,  briefly,  k  ll<«  history  i4  the  unfoit^inate 
event  which  Jed  up  to  the  important  legal  action.  Mr. 
PBil<ur8  MtunUy  felt mth<  i  Li l'^i  ie  \&l  tliat  hiaphuM IhmI  been 
fmitrated,  and  he  oommenccd  pnxccdings  agafaiat  the  contrac- 
tors for  datDUji^es.  In  the  l  aurse  of  the  lie.iring  some  e.\cec<l. 
ingly  intoreating  evidence  woa  given  by  the  expert  witneues, 
Cel.  CnoiiPTON  and  Hr.  Jambs  SwrNBiniirB  sppeniog  for  the 

plaintiff,  und  ^fr  W.  .\r.  MoBt>EV  r.ti<l  JTi  .  A  11  T)VKi:.sfor  the 
defendant*,  llowevi  r,  the  chief  ]Hjiiit«  tu  I*  dyuilfd  by  the  jury 
were  really  only  two  in  nnuiher.  Tliu  first  waa  as  to  the  actual 
origin  of  the  fire,  it  being  maintainwl  by  the  dofeuduntii  that 
electricity  had  nothing  whatevOT  to  do  with  it,  but  that  a 
•park  from  a  neigiit  otiiiiig  chimney  started  the  conHagration. 
^e  aeeond  point,  in  view  oi  the  evidence  of  the  expert  wit- 
neme,  wia  a  good  deal  mora  difteolt  to  deode :  H  mTolTed 
tho  t|nn.<ition  us  to  whe'hiT  the  defendants  had  e>.el^  i^^nl  ilue 
caic  ur  uLullic;  tliey  bud  boon  negligent.  It  waa  .n  L;ned  that 
the  looping-in  system  ought  not  to  luTe  been  UHeil  in  con 
junctioa  with  fleuble  cord.  The  loopiaf-jn  ejrttom  haa  alwaya 
beenidTOcated  byconsnlting  engineenandotihanwhoareautbo- 
ritioh'  on  instilluiion  Muilt,  1nit  certainly  there  in  something  to 
say  against  it  wlien  it  is  used  in  coojunctiou  with  stuaU  ^00-\<jlt 
cudU  fittings  and  "  flux."  There  umf  admittedly  have  been 
denger  of  short  circuit  owing  to  stray  strands  of  conductor, 
but  that  such  a  Khortr«-ircuit  would  cause  a  fire  is  unlikely  in 
the  case  of  circuits  properly  provided  wiili  fuses  as  these  were. 
Not  more  than  twenty  5  c.p.  200-voIt  lamps  lud  been  placed 
on  eedi  cireuit^  and  the  drcnite  wera  fused  neeordingly.  More- 
over, the  fittings  weie  all  tested  ixt  the  .shojis  afsor  tbcy  had 
been  wired,  .uid  the  in,st,illaticiti  was  tested  after  completion. 
Bearing  these  circnmstnnces  in  mind,  it  appears  mo-^t  unlikely 
that  the  hM  was  eansed  electricaUy  or  that  the  defeudanla  did 
not  diaplaf  msoneUe  cM%  in  mrytog  out  tbe  initnlhtion. 
The  only  weak  point  in  thoir  c»»i0  is  the  fact  lluit  tlicy  used 
flexiidt)  I'orJ,  when  single  strand  or  three  strand  conductor 
shoidd  have  answered  the  {Hupoee  eqaallj  well,  and  would,  in 
fact,  have  been  leas  expensive. 

With  the  finding  of  the  jniy,  however,  we  are  moat  emphat  i 
cal1y  in  .igreenient,  and  wh  tnuit  that  the  verdict  will  go  a  long 
way  luwanis  (l»]»i!iliug  i^omo  of  the  Absurd  notions  pc^tiossed  liy 
Oirtain  of  the  public,  and  fostered  by  opponents  of  the  elec- 
trical induttry,  that  there  is  d«i«Br  in  deotcie  lighting. 
Unqnrationably,  it  is  the  safest  system  of  fUnminatlon  known, 
either  for  t«m|>orary  or  for  iK;rrii:iin.-iiL  woilf,  iiml  the  i:;ise 
lieard  before  Mr.  Justice  Ku>u:v  this  week  goca  far  towaids 
aqpportiBg  this  cImu. 


REVIEWS. 

tfJlim  «  f>»  wJiMMiiiiBU  wwlaena  UUittmOm  Mlutrtilm  (Mm,  mm 

Central  Electric  Stations:  Their  Design,  Organisation,  and 
Hauagement.  ByC  H  WoBi-miniiji.  :.'nil  i  i;',i«n.  (I^oodon : 
Cbarte*  Oriflin  .t  Co )  3U. 

Mr.  Wordinj^ham's  book  on  oleetricil)'  works  may  be  con- 
si'leri  d  [i  iiily  as  :>  text  book  for  the  student  and  inijiii.  and 
pirliy  x-i  ii  tteliiiioal  treatise  for  the  central  station  eu;L;iiiefr. 
ITiis  eombination  might  not  :i|i|H  :ii  desirnl  le  at  first  si:;ht. 
For  iufstacce,  it  can  said  with  justice  that  the  eiactncat 
engineer  holdi«_-  uny  |i.j!«ition  whatever  in  an  eloetricity  works 
will  have  little  desire  to  read  the  succession  of  introductory 
ehajiters  in  the  beginning  of  the  lH>nk,  and  ho  will  find  that 
much  of  the  practical  information  in  other  |iiarta  of  the  volume 
in  umluly  nacktHl  in  with  generalities  and  engineering  tniisms. 
On  the  other  hand,  the  detailed  and  excellent  cxam|)le8  of 
central  station  book  keeping  will  be  thrown  away  on  (lie 
yonnger  readen,  end  in  fact  the  syStom  set  forth  in  the  hitter 
chapten  ol  the  voilttme  is  only  applicable  in  iln  entirety  to  the 
very  buneet  deetfieitar  wotla.  The  middle  ehftpten  «f  dm 
boA  contain  pebuliun  lor  both  the  mwreennt  eod  the  veteran, 
more  or  less  intennized.  Still,  the  scheme  of  eatcring  for  two 
or  more  distinct  elassca  of  reader  in  one  liook  ha.i  distinct 
advantages  in  technical  literature.  Books  on  electrical  engi- 
neering rapidly  become  out  of  date  owing  to  continuous  develo|h 
raent  in  electrical  science  and  theory  and  constant  improve- 
menr  in  the  methcHl>;  of  application.  A  book,  although  on  a 
s)K>cific  sul'je.  t,  may  iie\ i  rtliele>-^  he  mudu  interesting  to  a 
relatively  l  u^e  ciiele  l.y  tliii  methi>d,  the  Side  of  the  book  ia 
aci  olei  a'ed,  and  .'i  snec<'.-sinn  of  editions  enablcO  tilA  atttlMjr  tO 
kcei>  ;ibrcast  with  thi'  march  of  jiroL'tos-,. 

Discua.sing  the  vohinio  lirst  as  a  to\^  book  for  students  and 
pupiln,  wo  have  no  hesitation  in  rceommcnding  it  for  thi?;  ]mr- 
poee  ;  it  may  well  bo  placed  amutig  the  staudaiti  l>i>ijk^  ueod 
at  technical  college.s,  aud  DO  pupil  at  ao  electricity  works  should 
be  without  iu  The  main  ideas  uadcr-rnnning  the  deeign  of  an 
electricity  supply  system  era  denriyaet  forth,  the  inteniepend- 
enrc  of  the  ^Drioos  ttems  of  wsmiery  and  plant  whidi  form 
the  whole  is  pnmeriy  danwnitnted,  siiid  general  deacriptioas 
alwav.s  jueoede  toe  mora  dMailed  investigation  with  ragard  to 
the  desun  of  putieuhur  pieoes  of  apitaatusb  In  this  respect 
the  isMMr  will  oceMioaklly  meet  with  some  snrprisos,  and 
Ibe  student  may  even  be  led  astray  if  he  does  not  keep  Euclid's 
ninth  a.viom  well  in  mind.  Tlie  author  has,  in  fact,  purposely 
ri  frainei!  from  (h  votin^  iiinch  s)i«cc  to  subjects  upon  which 
there  aiu  .diead}'  .i  sutfieicucy  of  good  tcxt-book*  and  technical 
works  of  referetuo:  thus  as  much  atU'ntlnn  i^  ^riseri  to 
steitm  trap-  as  to  the  coniitruetion  of  boilers  :  and  u  hile  tJiero 
lue  three  lutije  ilhistr.itious  of  Mr.  W  oidin^hain's  -'idllar 
ditttrihutul,  no  drassin^  ii  sriven  to  fihow  the  internal  titu* 
struction  of  an  eniiine,  dyrnnioi,  teed  |,,nm)i  oi  i-rindens< f.  TIlO 
reader  must  have  scpirace  books  on  iticso  in  liig  lilimry. 

In  general  the  autlmr's  advice  may  be  taken  as  quite  sound, 
but  there  are  just  one  or  two  iuslance.s  in  which  ho  lays  tluwn 
his  opinion  rather  too  ditgniatically  on  points  of  cnrrent 
practice,  forgetting  to  mention  that  there  are  other  exi>ert8 
who  hold  contrary  views.  Taken  as  a  whole,  however,  there 
is  practically  nothing  in  the  book  that  may  not  be  safely 
put  before  the  student.  Even  the  student's  father  is  not  ncg- 
lerted,  and  the  author  wisely  urges  him  to  give  hk  aoo  a  $»Si 
and  Hberal  general  ednention  praviaue  to  rae  special  training 
which  h  Mcaasaty.  Mr.  Wodinghun  even  goes  iio  far  u  to 
insist  on  the  impoitanee  of  writing  good  English,  and  the 
father  with  literary  instincts  will  smile  when  he  reads  some  of 
the  exampleii  which  are  unconsciously  ^ivcn  of  the  result  of 
Iji-j-deit  in  this  losju  et.  Tlio  matter  eont.iined  in  the  l>nok  is 
go  good,  liijwc^er,  Uiiit  OCCiLsionnl  lapses  iiiLu  j>toll.\ily  and  the 

freijuetit  jarring  of  widely  split  inlmitivea  may  well  be  jtardoiicd. 

Ai  w  e  h  ive  already  hinted,  the  engineer  w^ho  dwin-s  to  tend 
tills  ljuok  as  a  technical  treati.se  on  electricity  w<jiks  willluiJ 
it  nevsMary  to  ]>«riurm  a  certain  auiouiit  ot  jiuiictous  skipping. 
But  by  the  time  ho  has  skip])od  the  first  20  pages,  skimmed  the 
50  pages  that  foUow,  aud  dipped  deoidy  rato  the  succeeding 
100  pages  of  this  MMVpage.hopk  be  will  be  eonviiiead  thet  tt 
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should  belong  to  his  library.  Yet  it  is  im  Utter  half  of  the 
book  that  will  be  the  more  useful  to  the  full  blown  r-entral 
station  engineer.  The  chapters  on  distributing  networks  and 
those  dealing  with  organisation  are  worthy  of  special  com 
mi'tK^ation.  No  author  has  attempted  hitherto  todeal  m  com- 
pletely with  the  whole  system  of  managemeDtof  an  elMtricity 
vorks.  Every  department  is  dealt  with  in  its  tUiD,  and  almost 
•VMydfiUil  is  thousht  of.  The  Kpecim(!n  riilingi  [or  the  Itooks, 
nd  tbe  toUectioa  m  varioiu  printadfoniis  fornooida  of  tesu, 
log  Aflota,  tiekflt  ibdfoM,  and  m  on,  wHI  bo  ol  tlM«ftaM«t  value 
to  ererj  central  station  maaanr.  Tlbtf  am  oi  aoina%  Wed  on 
the  system  employed  by  Mr.  WOrSngfaamiiiMDhBUDaged  the 
electricity  department  at  Manchc8t«r,  hu^  givM  tiM  complete 
system  for  a  large  undertaking,  it  is  no  difficalt  natter  to 
modify  it  to  meet  the  conditionn  pri  ■•  ailinL:  ir.  .i  sm  iUcr  town. 

We  syrojxathisc  with  Mr.  Wordingk^m's  h  ixh  to  AiibUiH  hum 
travelling  ovi-r  ^louml  ilri  .uly  w.  U  explored  and  mappinl  out, 
but  nevertlicU  sH  wu  ihink  liint  m  !!Ouiu  rt'S|H>ctK  llii;  c'haf»ten; 
on  pDnii  iiinL-i'  |i!,iiit  rciiL;)it  In-  umiiliti'-ii.  To  ilescribf'  tin- 
patti  i  ns  i.f  1  ii^im  s  <tnd  dyuaiuoti  wliich  arr  in  nw  wouifi  Ik' 
uniieccs.-^in} ,  I'ut  ;i  fi'W  more  practical  hint»>is  to  "thf-ir  tricks 
and  their  manneris  '  in  omtral-station  practice  would  Ix-  useful ; 
for  instance,  a  detailed  discussion  of  thi;  mun;  usu.'il  causes 
of  failure  and  their  avoidaaoe  would  uot  be  out  of  |>laci-  in 
a  work  of  this  character,  wriltM  1^  an  engineer  for  vnfiiDcvrs. 
We  should  also  like  to  s«.-e  more  on  the  design  of  switchlioardH ; 
there  is  scope  for  a  much  fuller  treatment  of  thi.-<  jtart  of  the 
■abjoct  iC  (Mroperijr  illustnted  with  actual  plans,  soctkma  and 
citoar  di^grana*  Booater  and  Inlaaoer  oonneotioDi  are alao dealt 
irith  in  too  ganaml  •  manmir,  and  night  well  be  acoordod  a 
dutptcr  to  tBMiaalTaaj  and  the  eha^cf  on  atrect  lighting 
abouU  hoof  aiBon  (VMlieal  mtuw  in  vfew  of  the  absoucc  of 
a  eood  book  on  th«  anbjeet.  We  tmat  that  the  author  will  l>e 
able  to  ailopt  some  of  these  suggestions  in  hk  next  edition, 
which  will  shortly  bv  needed  if  the  book  meets  with  the  aucccss 
itdeaarrea,  


HIGH  YACOUM  COMDENSEBB. 

In  till-  first  ]..'irr  of  ;i  I'liprr  Qii  "  Coinlenoitii;  Arraiif^euicnts  in 
Cf-c'.ral  stations.  '  ri.ni  bv  Mr.  .Ino.  1*.  li.u^i.?  before  tlio  Leeds 
Local  Hection  of  tbe  Xiutilution  of  Klwtriral  EiiKiuovrs  on  Jan- 
uarj  loth,  descriptions  were  given  of  various  Tonus  of  condensing 
plant,  already  {amiliai  to  readers  of  Thts  Ekctrician.  la  tbe 
MMud  wittliin,  fao«»iar,  m  mnnber  of  qoHa  raeant  taala  wera 
fvoled  by  tho  mMat  to  ■anort  hh  ooidaBUn  that  in  ill  but 
naaptioiial  cases  it  b  notdURnlt  to  maintain  a  vaeunm  of  not  less 
than%in.  The  fallowinclsaii  ahatraetof  tbeMOoal  paitand  of 
an  appendix  to  it  :— 

One  (requonlly  bears  that  the  niaiiiteiiaiice  of  high  vacua  icn  olves 
the  ooe  o?  nhnoniiivl  <juaiit!tics  of  pwiling  vs<itfr  fiml  f>i  ■  .Im;;  nrfsM^e, 
uliiKiriunIly  Inryi-  i.-iipn(jil\  nir  pumps,  priiiiilnlivc  iiir::il  ;ni'i  \\  .rk- 
ing  Go»(»,  buth  is  not  the  (  ii.^f.  iiowmi  r,  (■•r  willi  p<'r!y 

designed  comlensing  arrangc-iifiits,  nn'i  cooli-i^.  wniiTntn  nivili  r:<t' 
teiupttratuni,  there  is  uo  difficulty  in  maintaiiiint;  a  vaciinui  u(  'iMui. 

a:h«»an,oieoniaa,<aaaainwhidttooondsos«*tali  isoionxir 
lass  bBpneticahla,  bet  thSM  do  not  aflitet  the  questioii.  The 
more  perfect  iisaign  and  arrangement  of  modem  condensers  and 
pumps  enaUn  vaona  of,  say,  28in.  of  rasrcory  to  be  obtained,  with 
miuh  tha  sama  allowanco  of  cooling  surface  and  cooling  wntor  as 
hitherto.  Tbe  air  contained  in  the  c>xhaiut  steam  and  the  injection 
water,  and  the  vapour  «hich  is  fonned  in  the  condenser,  are  frc- 
i|!ii  iitl\  rofiri  !"  iitfd  to  practically  insnrmonntable  obstaclcn  to 
the  atlMtiiui  ri*.  uf  1iii.:h  Munn,  km,  owing  to  the  grcitU-r  volume  at 
the  low  pres'iiin.-  torn  M.oiniinfj  higli  \  ;n-un,  almoniinlly  Inrge  air 
Bimips  would  bo  required  for  thcu'  iibiitiaction.  .N  great  ileal  uiay 
ba  dona,  howaver,  by  the  use  of  propcrlv  designed  air  punipK.  Uu'o 
wdl'known  Arm  of  condenser  builders  use  u  iili  surface  cundviuers 
A  small  auxiUar.v  air  pump,  whose  fnnolion  is  to  deal  only  wilb  tha 
afar  and  vapour,  the  main  air  pump  dealing  uith  the  eofldanscd 
ftaam  Ftohably  the  simplest  and  aujat  eflicient  metbod  ai  present 
in  nia  for  the  purpose  is  the  Vsnons  iracnnm  auKiuentor.* 

The  quantity  of  cooLng  water  neeessnrv  dcjiends.  theoreiionll> . 
chietly  on  its  initial  temperature,  on  the  tcnipernture  nt  which  ii  is 
ijlt«»niif'd  to  leave  the  condcnwr,  nnl  itp-ou  t>ii>  lota!  h<at  of  the 
ill-, 111:  til  Iki  roiidenscd.  If  ^V  -  m  iii  p.  ninl  .  i  t  ning  wnU'r 
required  per  pound  of  sleuiu.  T,  =  inuial  i<  iiipi  rature  of  iibove, 
final  temperature  of  disebam  mixtnre.  and  H  touil  heat  of  1  lb'  »r 
exhaust  steam.  Then  W—^— Tj)/(Tj  -  T,).   For  conveuienuc  H 

•  Fidi^te^bsd  in  Tkt  EUetrUhn,  Vol.  tUL^m. 


may  bo  taicen  an  l.l.Ml  It.Th.l'.  For  exAi«p!u  .  It  is  ri'fjuir.-d  %o 
condense  20,CI0Cllb.  of  (■\lii>i]Ht  i<t.-a!n  pf-r  hour  WAh  lonliii:,-  wntfr  iit 
WF.,  so  as  to  give  (.lie  ctMling  witter  nnd  condensed  stoaiu  mixture 
a  diaehat)^  temperatwe  of  fO'F..  or  eqiiiTaicnt  to.  sav,  a  38 Jin. 
vaeanm.  Applying  the  fomrak :  W-(l,lW-92i;(»-2-60)  =  .aay. 
3.31b.,  which  for  §o,ooo\h.  of  Steam  would  a^nal  WOyOOQIhi,  or 
M.OOO  gallons  per  hour. 

The  foregoing  appUes,  of  course,  to  condenser*  in  which  the 
exhaust  steam  and  tne  injection  water  are  directly  muigled ;  in  the 
c^iM-  (if  ';:;rhc-j  cnnijcnsfr.'!.  wh-Tf-  ft  iiit-tallir  siirfiK  is  itit'jrpoaed 
h.'lMi'.  ii  tin  cxhaii"!  slf.iui  ri;i..i  thi'  i  onlif-j:  w  iter,  tln-n-  r'niiinjt  i»e 
SiKib  (KTlVci.  tfaiiiilereuc-.e  of  Uem  between  tlie  luo,  wliieh  means 
tlutt  the  temperature  of  tbe  ejection  conre'ponding  to  a  particular 
vacuum  is  considerably  lower  than  tlie  temperature  of  the  discharge 
uuMuro  from  the  jet  tii'pe.  This  difference  may  be  taken  as  some- 
thing like  and  applying  this  to  the  alMve  formula  we  woidd 
have,  dadoetinf  the  U^F.Imn  tho  WPV^  W-aOM- V7)/(l7-40j 
^fisrhn  which  tat  tha  tOfiOCKk.  of  exhaust  steam  oanaa  to 
L'ii»,OO0lb.,  or  IQIMMO  calkfia  per  hour.* 

The  altore  aasmnss  that  there  is  no  air  in  the  steam  and  water, 
hut  since  there  is,  iiu  allowance  has  to  be  made,  depending  on  tho 
cttiriency  of  tlic  apparatus  for  its  extraction. 

It  is  denirnble  to  ke<  p  thr  cfhiiiist  st* mn  oonnectioi's  ns  short  and 
lis  ilirect  ai»  iKMxible.  l!\lrii  !.i'in,'lli  o(  .i  ihauFt  pip.  (i..s^  :iiit  ini'.f- 
nally  affect  tbe  vacuuni,  proviil,  il  thu  nr.  a  of  tlu-  pipe  l*  ample, 
and  the  joiiite  tboronghly  (»ir  liL:lit.  btit  <jjich  Ikh  1  involves  loea.  All 
valves  should  havu  full  tlirough- way ,  as  any  contraction  is  equiraleDt 
to  reducing  tha  area  of  pasMga  at  Uiat  point,  and  intrainesB  irie* 
tiim.  In  some  teats  reoenfly  taken  by  Meesrt.  Koftiag  at  ^e 
liattersea  Electricity  Works  there  was  found  tu  i.  Ir  ip  t  f 
vacuum,  from  engine  exhaust  to  condenser,  of  Uin  nt  nn  ri  ury,  'f 
which  0-8in.  was  due  to  the  non-rvtum  valve.  The  author  under- 
stands that  JfeKsrti.  I>sdwanl  &  Beckett  are  now  doing  away  »4th 
tho  nf^'i  y-^lnni  \  wbicb  ^^*5^;^^T^  fitl*^*,!  ^^r.Swf^i'?^  the  engine 
exhaii.--t  .unl  tlir  i  ntiiit-ns^T.  ;i.*iil  .ire  itii>trHil  Iittin;;  an  iunih^'riticnt 
on  the  du.cliarKo  si<lu  ot  tile  «'jecn»r  v»lii<h  aiiHwerH  ih,-  s«iu«  pur- 
pose, without  throttling  the  exhaUHtto  the  condi  iis.ir.  The  flanges 
of  exhaust  pipes  fthoubi  be  face<l  across  in  the  laUw,  iui4  the  author 
liaaippnd  thin  woodite  rings  to  make  an  excellent  joint;  they  are 
mlher  oowtly  in  the  first  instance,  hut  keep  tight,  and  are  divable, 
so  thitt  thev  are  probably  on  cheap  as  any  other  form  in  the  long 
run.  A  light  and  satisfactory  exhatist  pipe  may  be  inaile  of  riveted 
sheet  steel,  say,  |in.  to  ^in.  thicki  galranised,  WW  withflaogeniTOted 
on.  All  joints,  whether  of  Hn  pipo  itesU  OT  of  the  flaofsa  to  0» 
pipe,  should  be  caulked. 

The  condenser  testf  recorded  in  Table  l.have  been  c-nmpile  i  from 
oflieiivl  t^siF.,  The  chief  object  in  sbfiivins;  thenj  is  to  iriw  atten- 
tiiin  t.;.  the  siii.'vll  percentage  of  the  t  'tnl  pnwi  r  j:i'H.T.r..:d  used  in 
driving  the  tiindenser  pumps  which,  in  lUl  casti,  aiK  dn\m  by  elec- 
tric motors.  In  the  case  of  the  Hulton  colliery  plant,  an  ejector 
condenser  was  used,  and  it  will  be  seen  that  the  percentage  of  power 
used  by  tbe  motor  driven  centrifugal  circulating  pnmp  was  some- 
what mgfa,  owing  chietly  to  the  large  quantity  of  water  passing,  and 
to  the  considerable  lieaa  against  which  the  pump  had  to  work.  The 
vacuum  at  the  oondenser  was  good,  considering  the  type  of  COO' 
donM>r  and  the  temperature  of  the  injection  water,  llie  other  three 
cases  cited  include  two  with  surface  condensers  and  one  with  a  two- 
pump  jet,  the  motors  being  (•nntimions  rurrenf  n?  Manehe«iS<>r  and 
West  Uromwicb,  and  two  plni.-.i-  alteni.'itmy  at  Necp^iin].  Th.  tube 
ilre»s  of  the  surface  condensers  are  on  tin  ba-.is  of  i  sq.  ft.  per  lOlb. 
nf  et'ijiiu  ;o  be  condeiiseil.  whieli  in  in-  re  or  less  asual  practice.  Tbe 
viicuuLu  maintained  is  higher  m  the  case  of  West  Uromwicb.  owing 
ill  part  to  the  lower  temperature  of  tbo  inieetiea  water,  ami  to  the 
greater  quantity  cirenlated  per  pomid  of  eteawi.  The  percentage  of 
power  used  by  the  pumps  is  ratlter  lower  at  West  litoiuwich  on 
account  of  the  smaller  head  against  which  the  pumps  work,  and  to  the 
ruimvrs  uf  the  Neepeciid  pumpenot  being  the  moat  suitable  for  their 
duty,  they  arc,  in  fact,  now  being  changed.  One  of  these  new 
runners  has  been  tried  with  the  result  thst  vith  the  new  impeller 
tiie  pump  is  passing  14in.  in  depth  of  watc  r  over  n  V  notch  with  an 
input  to  the  motor  of  47  amperea,  as  aijainst  11  Jin.  depth  over  tbe 
Kuiuo  notch  with  an  input  to  the  pMMot  af  74  ampina  with  the 
original  impeller. 

In  the  case  of  Manchester,  the  vacnnm  is  not  so  high  as  at  West 
liromwich  and  Nttepseud,  but  this  is  more  tfian  accounted  for  by 
the  liigh  iampenture  of  the  iiriaetion  water  and  hj'  the  bammster 
heing  dightly  lower.  Tliaie  la  a  eonsidM«Ue  head  against  the 
pmupa,  and,  laldiig  e\-ery  thing  into  conKideratlon,  the  reson  is  a  very 
good  one,  meo^  it  could  be  greatly  improved  by  the  addition  of  a 
vacuum  aagnieotor.  It  will  be  seen'that  in  tliis  oaae  tlie  condensing 
plant  coniprieia  a  two-tank  jet  oondenser  with  both  dijr  aadw«t 
pumps. 

Table  II.  shows  n  set  of  readln^;^  taken  a  I'l  .v  il.iys  before 
C)a'i»liuu«.  190i,  at  tbe  L.eeds  tramways  t«tatiun.  (.:rown  Point,  from 

*  A  nonbtr  of  taits  hava  been  made.  Ikem  whidi  the  ditfscsmi 
betsieen  the  tCBpaialofei  of  the  eendeneii  ilaam  and  injeettan  mMr 
appeals  lo  le  bom  VF.  t»  WF, 
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n  jcl-coni]«n»mg  pUnt,  compriBing  n  lini^le  tank  with  utt  moA  dry 
puiupt  on  tlie  wune  cpetu-  rod.  I'^e  foil  load  ot  tbm  jS»a%  k  SSOkir., 
•Dditwill  b«fMBthiit«*iikw*6ierwiil,ovnliMitlMW«innte 


»Ma.  with  «m  ttmnwlw  <»»giii.  It  ought  baiiNiilianid«h«tfha 
fmnp  vdvMt  «hkh  of  nilil>«r,  hnvc  not  b««a  aoiiaiimad  or 
iwwwBi  lor  nwy  moathB.  Kiil  that  the  vncuum  Madiap  w*n 
taken  by  a  mercnrv  column,  lo  may     rclicil  upon. 

Table  III.  contains  same  reading's  lukcn  qn:lc  rpciiitl^' froiti  the 
8iirf«M?c  eondCT>aing  plantw  at  (J  p  T'erl/v  (  lectricitjr  wurkn.  Tfif  tubv 
"urfjicc  jilli,\M'il  18  I  i-'i.  ft.  per  101b.  of  exhuuil  dUjini  to  Ix-  cdii- 
denined.  and  tli<<  air  itnd  t  ircnliaiMi;  (mnips  arc,  in  %ha  t.4uH<  ul  mu:h 
plant,  driven  hy  the  one  nK.itur.  Tho  cooUnK  water,  with  u  load  of 
26Akw.  aud  a,  vucuuiu  of  2H-<|ui.,  was  about  31,000  gaUooft  per  hour. 
Tha  Mlload  of  Mdi  Mt  ia  MWkw. 

At  tba  Hvmgftta  Blaetariettjr  work*,  with  «  nirliiM^eaadensing 
plant  of  itpproxiitiatety  (inutitr  capacity  to  th«  laHmwutiQIMd,  but 
with  pumps  driven  from  the  engine  ahail  by  Kt'nring  tha  vaentun  nt 
fnll-lood  at  the  official  trials  was  'iH-lAia,  the  haronieter  standins 
at  SOVTin.,  and  the  tempermturc  of  the  injection  water  being  42'K~r 
Tho  forcf;tiinfT  rpsnlta  would  seem  to  Mtpport  tha  anthor'a  ODD 
tiritiuii  thut  tl'.o  ui.utittnance  of  vaMA  of  Mia.  OT  mora  ia  naittwr 
iiijpottdil'l''  1:1  pr^u'ti''!'  iiiir  oofltly. 

Table  IV.  Hhiiwu  iipproxinintely  tha  tampaiatnna  af  tha  affldaot 
correjpondiiy  Ui  varic'js  vacua. 

TaUa  I.  — ro»</r>lrfr  Tut'. 


l^ytaataawdaiiaar. 

3>paof  atoapuup. 

i'umps  drlrea  by  . . 

Cooling  sorfaee .... 
Temp.of  cool'g  wnter 
Vacuom  atcond'Bser 


I  Holton 
Colliary. 


ri 


Gwynne 
iiitnti^l 


Coalliiff  water  perh'r 
HteaiB  cond's'd  ptr  fail 
CuoliiiK  <««t«rp«rni.| 

of  s(«am 
Tot  powvrgsncnUsd 
I'oirer  used  by  pumps 
%  total  pover  used 

by  pomps 

Otoe' 


t)"  il-F 

iH.iooinTs. 
a»nih. 

8114kw. 

OT'Akw. 
7  1  per 
oent 
«7-«t. 


Xeepudd 

Haaohaitar. 

Works 

Dtonirich. 

I'anions 

I'atsons 

Jet  wet  and 

I'ftrBoii-i  :t 

tllC  WC  Hip  u 

Uirow  c  sip  il 

tittum  c'mp't 

0  Wynne 

Gwynne 

tiwynns 

centrifunal 

centn(u|[al 

oentrKagal 

B.T.H. 

B.r. 

B.O.ft 

motor 

motor 

VBOtOff 

S  COOsii  (I. 

1,000  in.  tt. 

511'. 

9i  p. 

a;-7=Hg. 

S»  9  Hg. 

26  66  Hg. 

assii?. 

39-5  Hg. 

88,mo  mic. 

SCOOOeaU. 

178,500  gala. 

M,1«Hbw 

l.BlOkw. 

*  IMh,'*" 

l«>kw. 

nib.r 

l.«!W-l)3iw. 

37-4kw. 

»  I'kw. 

40kw. 

•J  3  per 

2  05  iMr 

omt. 

cent. 

ctinl 

90lt. 

ISfl. 

40tt. 

Table  Jl,  ~Contle»trr  Ittailinift  at  Crown  I'oiHl,  t.frtU 
liaroniettir.  Hd-25iD.    Tsoipcraturs  ol  injeolioD  water,  46  ?. 

L.j»d.  kw    110     IS4     aao     'JIM  JfiS 

Vaouum.  in   W  1    W  o    2H  7     3B  6   SJ  l 

Tabla  Uf.    f"m<r»MT  Tf»u  «<  IktUg. 


Ftak 

Load. 

Tumf.  tqjarik  |  Vamani. 

No.  1 

mkir. 

i9»in. 

54  F. 

»t'4ln. 

2S0„ 

SO'Un. 

»  ■ 

sie., 

MliB. 

8S'F, 

!  W-7bi. 

IMto  XT.— iMaNm  (myMcfaiatf)  Mtmwi  rMytMtar*  ^ 
«i4  ranaai. 

>«f«aioint,'>F, 


iM  in  140  m  ISO  U4  iio  im  n 


uonT  iHPBOYmMTB  11  luionno  uum. 

A  verj'  interesting  Taper,  entitled  "  Bfwni  l>evelopnieiiti<  in 
Slaetti*  Lightmi,"  wiaa  nad  by  ProC  H.  T.  Davidjte  b«for«  a 
amvdad  idamng  af  tha  Jnniar  Inirtitiition  of  Kn^inecr*  last  Friday. 
Oonlnuiy  to  what  might  have  been  expected  froin  the  titW.  elaotno 
laaipa  only  win  touohed  npon  by  the  spoatcnr,  bnt  that  in  a  very 
lucid  manner.  Some  12  different  kinds  of  electric  lamps,  vanRing 
from  the  familiar  carixm  filament  lamp  to  the  cathode  ray  boiu- 
bardment  device,  were  ih'>wn.  parl!-il!y  workini^.  Af!«r  s  brirf 
theoretical  ijltroductiort  lh<'  autbur  tovR-hcil  npori  till-  (jnesti.jn  of 
pbotoiuetrj-,  mcnt»oiunj;  in  lhi<i  cotui- <-tii:>n  Ntr.  >[iUth('«H'  recent 
mtegrating  photottn  tiT,  wbicb  jiHowh  tho  mtmi  Np]i(.'rio«]  cmidlc- 
power  of  any  soiirvt'  ul  li^hi.  lo  b«  obtained  by  ono  singie  readiug. 
Aa  iUnatnted  description  of  thia  iaganiona  da^oa  will  be  foimd  in 
flamiiig'a  "  Handbook  (or  tha  Elaatiiaal  labontaiy  aad  Testing 


Boom,"  Vol.  n.,  p.  837.  According  to  Prof.  Da^■idge  the  avorai;« 
optictj  efflciaodat  61  irarlona  lamps  are  as  follows : — luc«adeac«nt 
himp.  5  par  cant. ;  arc  lamp,  16  par  eent. ;  vaomm  tiibaa  wid 
meconrr-vaeoar  lamp.  83  par  aaut.  Bagatding  Aa  wvanga  oon. 

sumption  of  electric  euerisy  per  candle-power,  it  was  mentiMMd  that 
incandescent  lamps  oonsumo  from  2^  to  4(  watts  per  oandifl.powar, 

rni  ldsi  it  urrii  nvguire  from  2t  lo  4  watts,  the  Nemst  lamp constulua 
from  1^  lo  -1^  ssjitiK,  while  tiio  correspondinR  figures  for  the  opan 
.ire  vnr  .  frniii  O  H  tt>  U.  Candles  wer»'  cniditcd  with  a  temperature 
of  I.TITO  (  ..  iticfiinl. si-i  rt  electric  lamps  1,830'C..  Kemst  laiupa 
2,lbO  i'.,  SLSv.  liUiipH  HfiiiVj'C.  ktu>t  tli>>Mi  Koneral  remarks  tha 
lecturer  explained  siioceasivcly  the  various  c1*i<m«  of  electric  lanipa. 
Commencing  with  the  arc  lamp,  he  dealt  with  tho  peculiarities  o( 
the  open  and  encloaadavohtnips,  and  cxplainadiadaiallhowaaaMot 
the  recent  types  of  "b«t*vire  "  regulating  ineebaBdMB  wnll.  Fhmo 
arc  lamps  were  neit  Jtuwaied  and  figures  were  qnotad  to  ahow  tlwir 
high  cfliciency.  Tomingtlun  to  thenrdinary  inoan48acaiBtlainp.dia 
auttior  pointed  out  to  what  extent  long  life  and  economical  service 
ar<'  iluperiib  nt  on  tho  steadiness  of  the  supply  voltage.  Kn  osmium 
lamp  was  next  shown  working,  and  n^fprnnce  mt\s  mmlo  t<i  the 
tantalum  lamp,  n  fidl  description  <jf  wliiih  iippi-un-ii  in  I'lir  /■,).  ■ 
(n>i(jf«  for  January  27th,  p.  5W«.  \  ;ini»nH  tvp^h  of  l.xiiipB 
ami  glowers  were  next  shown  and  t\pl  ii:iiil,  iin  l  I'l  if.  I'.n  iil;,'?! 
mentioned  m  jmt*<inl  tbi'  reisson  why  it  is  important  to  connect  the 
cnda  of  tlt(  N'rmxt  fllaBMBttO  dM  pnparpalanikiaa  of  the  continuous- 
current  supply.  Tho  rooaon  ia  that  thooontlAOOttaaanent  gradually 
nhifta  tho  material  from  ono  end  of  thv  filauiint  to  the  other.  Tbn 
flloment  ia,  therefore,  made  tu|i«r  from  thu  very  beginning,  so  that- 
assuming  tho  Nornnt  glower  to  be  conncctc«l  to  the  proper  polimtiaa.— 
the  lilameiit  preHently  a.<(«uiiio«  a  cvlindricnl  form.  After  this  baa 
hprn  attained  tlie  thitming  tiikcs  place  »l  thtvt  m4  which  was  pre- 
\  'I  iisly  tliethickcrone.andtnepivxesagoi  H  mi  until  ibi  j;l  im  t  in  ,  i\ki. 
It  w  obvio".*  that,  if  wrnnply  TOnrxyted  up,  the  tilui  did  of  the  taper 
will  w.i-tcan  liv  and  tlie  ;^1hivit  will  bn  ak  prematurely.  Vaputir  lamps 
were  ilit:n  sljuwsi  iukI  'liK^nH^ed,  and  the  author  concluded  his  dis- 
course by  showing  in  opt  ration  a  aatboda  bombaniinent  laiup  and 
a  "  high-frequonc>  "  likinp.  The  lattar  eoniiated  simply  of  a  higblv- 
oxluiusted  glass  tub«.  When  brought  jiear  a  high-frequency  »upp](y 
the  tube  began  to  glow,  giving  off  a  mild  bluish  light.  The  follow- 
ing gontleuK-ii  took  part  in  tho  discnsaion :  S.  Cutler,  jun.  (in  tho 
chair),  F.  Fisher,  P.  Marshall.  H.  Thome,  A.  W.  MarshiOl,  W. 
Alston,  C,  C.  .\ni:it;!;»ni,  R.  ^rnrshftll.  L,  Itugg  and  W.  I'stprson. 
Mr.    \.  M".  Miirnlinll   tliun;;bl   (but   iron   rvsistanoou  \i  ith 

•dviuiiiti.-'  b(  i  inpbiMHl  b  r  oriliii  iry  incamlosceul  lamps,  as  hod 
already  bn  n  ^i;^;i;> -t'  1  l>\  Mf  Swinburne.  .Mthougli  these  rrrii'S 
resistance*  wutiltt  ab»orl>  a  ct  ilaiu  amount  of  electric  energy,  they 
would,  on  the  other  hand,  permit  of  graater  fluctuation*  o(  ttw 
supply  voltage,  and  this,  again,  would  tnateriiUly  reduc«  tbo  cost  of 
plant.  Mr.  .\laton  mentioned  that  two  conitnaona.e<ineDt  Nomat 
glowam  of  his,  one  coimected  up  properly,  tfa«  ottwr  wnmglyi  had 
alrcAdv  burned  some  HOO  hours,  both  quite  aatiafiwtorily.  Mr. 
Allmghain  drew^  attentiou  to  tho  faci,  brought  out  by  Prof.  I^vidge'a 
fi»»ures,  that  enclosed  arc  lamps  arc  nnt  more  cconnnib-i»l  than 
Nciiml  lamps,  the  latter  bfivniu,  tbcr*'fori\  ii  (nir  chtincc  nf  rrpUriiij,* 
in  many  cases  the  more  complicated  and  custly  cncbji^d  arc  lamp. 
Nemst  lamps  were,  however,  not  suited  far  pnMit<^  installations 
where  tho  supply  was  ulternatiug  ou  account  of  the  objectionablo 
ham  givon  off  by  tho  lainp. 


A  VKW  BAIL  AMCHOB. 


A  new  rail  nncliori  . 
put  on  tho  market  by  IA 


in  Hamu  WaUiar  *  Giaat,  iabahtg 
ra.  SMifht  Broa.,  of  Oothomo  (Lanea.). 
nda  dovito.  ua  loading  fciktum  of 
whkh  will  M  at  once  dear  by  refer* 

once  t  '  lb'  H  <nuipanying  illustration, 
is  inter  1 1  1      ni>et  the  demand  for  an 

«iicb<ir  wlucti  run  hf  i\\f<i  without 

drilling  Oir  ruib 

.\s  1*   «c<in  fnini   tin-  ilbl8tr«- 

Itiin,  ;hr  "  I'l  fiitn  !•  '  atu  tior.  us  tiiis 
lU-vitt  haa  bcaii  named,  is  formed  of 
two  rolled  ste«l  plataa  bant  to  the 
proper  shape  ana  rfwatod  tooethar. 
The  bolba"  aloog  oaab  top  diga  of 
the  raU  ar»  formod  to  a  alight  tapor  to 
allow  the  clips  to  enter  easily,  whiob 
are  then  driven  borne  by  a  hammer. 
The«e  clips  are  stamped  out  of  nioni  KU  t  l  [ibili"-  jukI  picuscd  round  a 
tuandr)]  tu  the  e\act  riTnilrt-ii.  It  is  clunurd  tbiit  [hey  ilo  uut 
inivrfiTd  witn  ihf  tiahpl.iteK,  bunil.H  and  ti»'  imrs.  Thu  (uidwr  may 
!>(•  niivUi  to  fuit  any  sectiini  uf  under  lail.  any  depth  of  concrete  and 
mtky  Iki  of  any  length.  For  ]omt  anchors  a  length  of  ISio.  is  racom- 
mended  with  two  clips  on  each  side,  and  for  intOHHNdiailO  aiwlion  » 
length  of  tin.  with  one  clip  on  each  side. 
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The  electric  tnumniarion  of  pover  on  a  Urge  scale  ha&  been 
earned  oat  cbieflT  in  diatricta  in  Karopc  and  America  where  abun- 
dant 'f  itter  power  was  arailable  and  tne  cost  of  coal  was  consider- 
aM<  :  th  .1  is,  in  districta  where,  as  we  should  eipect,  the  ectjnoiiiic 
iiifijuii  <r7eat«sl.  A  great  number  of  tin  se  transmisuona  con- 
K't  i  f  liyii;,'  line  of  mains  carrnng  the  current  to  *jnje  point  or 
area  where  distribtuion  takeii  place.  In  the  (.'nited  Kingdom  the 
proMem  «iU  nmalljr  ba  nllm  dilTerent.  In  the  first  place,  except 
PI  m.  flnr  IntiMWM  wUeh  I  do  not  propoK'  to  deal  vilh  ipecifically, 
tlwaoiimof  pMMr  win  fa  ecwL  Nov  ciwl  is  poiteUa,  and,  not- 
miOmtatMiia  wtM  hui  heta  uid  by  loaie  fwople.il  b  my  vinr  that 
la  lIMriy  au  caces  it  will  pay  better  to  locate  the  central  station 
new  to  what  iiisy  b<*  called  the  "  power  centre  of  parity  "  of  the 
district  to  be  served  and  briOK  the  eoAl  to  h,  ntluir  than  to  place 
the  central  station  at  ft  gTMter  iHitilWW  firooi  it*  trork  In  Otder  to 
save  fri-ight  ou  coal. 

It  mny  be  poiiit«<l  out  thai  progrMs  h  jik<K  t<^  accentuate  the 
Roundn««»  of  thi*  arguiueat,  since  improved  ui<  tli  4-^  of  ^'encrating 
power,  Mich  an  the  u>>«  of  go*  eniooes  neceBsi:;Lt  ji;;  It  coal  per 
kilo«att-hour  output,  will  tuak*  th«  coat  of  carna^'e  on  the  coal 
nUtiwIjr  1m»  tmgniaia,  white  ik*  mm  of  eunage  itaelf  ia  uon 
lilKly  to  decmaaa  than  to  iaentM.  CoiiMqticiitly,  wh«ne\«r  w« 
I  ft  yower  Dtaiion  np(-ratnl  bv  8l«nm  or  ;;a«  mgiaM  and  ii^ins 
I  ai  ito  Siiurce  of  energy,  aa  will  be  the  ctt*c  wiUnMrly  all  the 
power-kupply  «tatioBii  in  thi>i  coiiniry.  T  thiid:  we  ruay  tukc  it  that 
Mich  a  station  should  b«  sitiiAted  Miiiewhere  near  the-  cnlrc  of  the 
diit.'ii  t  it  i-i  in:t  !i  !''>!  to  «upplv,  except  in  special  enw-i!  which  we 
ni  i-ii  n  t  .  ii-i  i<-r  t.  iiiK'hl.  Tliat  it  is  cheaficr  t<j  (jenirnlo  p-<wer 
from  c«ii  oil  a  Uy^t-  nc-Ai  .md  in  a  central  Ktalion  thau  »!;•  ?•  '.h<-  same 
lot&l  aiuciunt  of  [  ow.  r  n  generated  by  »cAttcrc<l  iinit^  li  l.  !  ■  come 
aimoct  an  axiom.  If  tranwaiawoD  rout  nothing  it  wusild  be  suf- 
fidnt  to  aat  down  andi  ft  cmtnl  aiatio)!  in  any  Knitable  di'tnct, 
I  ft  modtmla  Miiod — if  it  were  not  ovcr-capiuli»«<l  and 
aotwmiUalhr  ftamfiiwimied— ita  tapply  woold  Hafibut  all  other 
»olpoiNrIttlli*aiitriet.  Botthia  iaoot  th«  ouepracticnlly ; 
truumiadon  eoita  money  and  involvaa  loaaea,  and  ooRotqiionily 
there  ariae*  the  important  an|^eerin|{  proUem  of  how  to  make  this 
capital  coiit  and  loss  a  minimum.  »eein;;  the  !>nialler  it  ix  made  the 
larger  will  be  the  field  to  the  central  generating  atation. 

In  snpplyinK  hght  the  electrical  engineer  i»  deiJiag  in  »  liiiury 
aii'l  r  ji;  \  tiiic  r>ce,  and  the  business  is  not  altogether  goveniid  by 
ocdiiiiiry  <xtiiimercial  considerations,  liut  in  •upplying  electric 
energ;}'  for  power  purposes  the  whole  question  \a  purely  one  of 
ecooomics  and  oomtuercial  desirability'.  No  uuanuloctttrer  will  dis- 
plaoehi^  present  m«tbod  of  powarmp^yiniiaaabooaa  teeadiitinct 
•eoiKMsic  gain.  MoiWTcr,  b  will  not  nniftllT  be  niflleieiit  that  the 
coct  of  central  attp|4y  l^haU  be  eqmJ  to  the  cost  of  local  generation : 
this  will  tiiTii  the  iitule  in  the  caa*  of  ftstcniiionii  of  <>l<i  and  for  new 
works,  but  to  dixplace  ousting  means,  some  gain,  including  interest 
and  depreciation  on  the  capital  to  be  expended,  iiiu»t  usually  bu 
i>hown  over  tlie  cxivting  melliod,  Mortov  er,  it  U  desirable  tlial  the 
difference  l>etweeii  I'jcal  generation  costs  by  eii->ting  uiclhu>l><  and 
the  power  supply  conipany's  price  i>hould  be  «ucli  lh«I  fjinti- 
fai'lurer»  ar*  templed  to  change  over  fairly  ouinlily  un  l  uitli 
walling  till  plant  break*  down  or  exceptional  busiiics*  <irmands 
iiM  iiliii/idl  pow<  1.    On  the  other  hand,  durinj;  the  early  days  of  an 

*  Paper  on  •■  The  Vatu  el  (harfaa^  Maun  lor  Eloottie  DiatiibMian  in 
tb«  Uolied  Kingdaa."  Btftd  Mom  tlie  InaUtalteft  «f  ElMliicftl  Bofl- 
aaan  laat  ftigirti 


onlaipriia,  it  ia  diAealt  to  pcodttoa  aa  chMpfy  'vhen  a  iai^ 
imami  ban  ba«o  urMlftd  ftod  natMet  hftvo  aattted  domi  t»  m 


routme. 

For  these  reasons,  therefore,  and  for  many  others  which  I  'anil 
not  attempt  to  e  numerate,  it  Is  desirable,  if  electric  pow^er  supply* 
from  central  stationa  in  tliis  cotmtry  is  to  make  way  rapidly,  that 
the  co«ts  of  generating  the  energy  and  the  costs  of  distribution 
between  the  power  house  and  the  termmals  of  the  consumer** 
motors  ihould  be  kept  aa  low  as  possible,  and  this  apart  Iroiu  iho 
general  propooiuoo  that  itia  lor  thft  good  Of  mawiftcttinw  lint  «Bd 
the  coimtrv  generally  alterwaidft  llkftt  powor  ill  lift  BMMt  MOfinianl 
form  shcHild  be  giBanUjf  ftVftBftUft  otw  laitft  aaaaa  ftt  tba  toimt 
prices  coaunanUly  eompntibb  with  a  fair  ntoni  oa  tha  capital 

needed. 

The  cheap  production  of  power  within  th<;  central  stntion  ittelf 
is  <!  p-\r!  if  'he  question  I  do  not  propose  to  deul  with  directly  in 
■r.i-  I  ;>fi' r  i  lihall  assume  that  everytiiinj  is  dune  ih  thi»  way 
Wfuch  experience  and  the  state  of  our  knowlodge  diclatex.  .Ml  thikt 
it  is  necessary  to  say  here  is  that  to  secure  gixxl  rr»tilt»  the  gn  ater 
the  amount  of  power  which  caa  bo  supplied  (rum  n  given  laiion 
the  bftMar,  and  alio  th«  bett«r  tha  loftd-iattMr  the  I  iwer  tbe  avenge 
price  which  cftA  be  ehaqtod.  El  is  ftlao  obviously  important  to  get 
a  good  load  on  the  <tutiott  quldtlly  al\vr  it  i*  reiuly  to  sinrt 

Now,  in  order  to  g>  I  a  larfftlOftd  in  a  central  »t»uoii.  to  grt  such 
a  kuul  quickly  and  to  obtfiin  a  good  luaul-factor,  utile«s  the  stAtiou 
is  located  in  an  excejitionnlly  rii'li  district,  it  should  l-i-  in  a  poiitioti 
to  invit«  custonier*  from  jus  lar^'c  an  urert  iw  posmble.  bet-au=e  it  i» 
11  t  U-  .  ly  thut  Kiiinufncltirers  «ilhiil  range  of  the  iiiaiii*  will  ch.inge 
ijv.  r  tlii  -Ahote  of  the  urraiigiiiitnls  in  fl  -ir  < xiabh^lniieiils  to  elec- 
tric ir,'.  -iL-  uimediately  :  (hey  Wlli  -  roiuiiicnce  b>  a.loptmg 
tl«tnc  ilrivmg  leninlivi  U  fur  ih.iiii.  |«ni»cuiar  puipcuMt,  oiid  gra^iltt- 
ally  extend  :>«  they  iiii<)  it  c<^iivei:ieiil  and  econgoneal  mad  can 
aflurd  lu  make  the  chaugv.  Moreover,  it  is  m>»t  dceiiaUft  that 
power  cotupaBtea  who  have  been  granted,  by  the  wisdom  of  Ruift- 
uient,  conccinonft  over  huve  areaii  shonld  not  be  cgmpelled  lo  eon* 
fine  their  OperaliOBe during  their  i-nrher  y<  nrs  to  the  ncheet eotner* 
of  their  dntricta,  Int  •butili  \n-  in  a  [K^sition  to  afiSord  a  snpfly  of 
energy  over  a  wide  areu  from  the  start.  .\U  this  moon*  that  l.'om 
the  pjHi.r  companies'  point  uf  view,  from  the  nuuiufactunns'  pOiiU 
of  view,  and  from  the  publu  and  national  pant  of  \!rw-  n-  *my!<  tui 
a  power  company  i«  in  h  po«ition  to  nupply  ekctn.  un  r^-  .  ,  i  > 
area  it  ia  lieeirable  that  it  should  h»\  e  the  largest  mutfcije  oi  lu^uns 
radiating  from  its  station  which  enginei  ring  an<l  hnancv  will  permii, 
and  !ihould  b«  tu  a  pot-ilion  to  liike  miiit^s  m  any  new  dtnMtioo 
required  with  the  greateot  £Mility  and  eeonenty. 

t  >n  the  Contineut  ai^  in  America,  ontaide  eooaideiBble  toww. 
electric  transmiiwion  hii»  ahtiosi  univernrtlly  been  c^trricd  out  h\ 
me-arut  of  overhead  iiiftiii.s--thftl  is,  by  the  most  economi'ial  and 
niiupU-st  method  which  could  be  deviw-d,  I'nfortunately,  until 
recently  in  tiiis  country  oll'cialism  and  to  s*<me  extent  public  *i  iiii- 
incnt  have  prk'vented  the  eiiiploynienl  of  this  method  on  auy  scale, 
with  rer-ults  which  appear  to  iin'  tlie  more  dtpl.rable  the  more  I 
think  of  them  ;  but  witliin  the  !i\st  year  it  is  pieaaing  to  be  able  t« 
record  that  more  eiiUgliii  ned  views  have  -I  ,  i;.  i^'gnn  to  periiiealo 
ofticial  quarters,  and  a  disi»i>:ti<>n  ha.s  reluctantly  been  mauifentad 
to  meet  the  ne««*sitiea  of  the  aitoauoD,  ao  that  amiliafttinne  itr  per> 
mission  to  erect  overhead  main*  in  mtitftUe  localities  are  Uhely  to 
be  f.-ivutirably  met  io  Whitehall.  It  i»  therefore  possible  to  eon- 
sidcr  »ya(«ius  of  traiwttitiiisioii  of  this  character  in  the  T'nlud  Kuig* 
doul  and  it  bevomes  of  priictical  iuiixirtaui-e  to  sli-  how  they  c<'>iupare 
with  nnderground  irmstiiissKiM.  and  uliat  ditU  renco  tlieir  emplay- 
ment  may  make  in  the  pohcy  .i:id  pincedure  of  pow  r  eoiii|icmiii-". 

For  this  piirposi-  I  hnve  hail  prt  part-d  two  TabUs  hIioh  iiii;  iipproxi- 
uwiely  ibe  co«t  of  overhead  cooditctors  and  uudergnMUMl  utaius 


Ovorhead  M$iaM.--Ti>ret       ciLUh.  <h,  ii,f  p.itit  „t\  f  f,  ,,1,1,  r.-,t. 
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Capitol  oost  o(  line  complete  per      Captlai  eott  of  lute  compleW 
niia.  allowing  i'l  poicr  pet  mile  at   hilowatt  oMvayad  per  mile  at  the 
!         the  foUosing  v.jlt;i^'es  followiag  toltagM, 
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employsd  iiinli  r  mir.lnr  conditions.    Tln'  tii;iiri-s  \ir  ifgnnlfd 

as  approiiijialti,  us  »o  iuuch  dop«nd«  in  »ii>  trtv«n  mse  on  the 
amount  of  work  to  b#  <]on«,  tb«  locality  and  other  eqnJHw—,  bat 
■till  lhe>'  aro  near  enouch  for  tho  prfiaent  pnrpoae.  Th*  eoaia  in 
both  CMM  are  fo»  bi(^-eiMa  work«  ud  thtR  applies  particularly  to 
OTWhMiA  work,  aa  it  ia  the  expcrieoM  of  tiaera  both  on  the  Continent 
and  in  America  that  to  Mcnre  the  best  resuiu  such  work  moat  b« 
solidly  and  carefully  conatnicted  and  with  due  comridomtion  o(  the 
rtquircraenlB  to  be  nif ; ;  in  fuct,  it  would  astoiiiah  mdny  »'lo<'lri<'iiins 
in  thia  country  to  find  hi'-.v  mufh  tlioneht  and  cnn-  is  h':\ii\;  ]y-.:  n::u 
the  conatniction  of  Mich  liuns  abroaS,  into  the  iiiuniifacturv  luui 
design  of  insulatom,  tin  ar]':in»;<!tuont  of  the  eondncton  on  tho  poteB, 
tho  polos  tlwiuKvlvva  and  urtusnnd  their  erection,  lif^btutog  conduc- 
tors, cradles,  and  all  tho  u'.hur  nccctutary  dvtnila  whieh  HP  to  make 
up  a  properly  built  overhead  tmnsniiDsion  lin*. 

An  iivspection  of  these  tables  will  show  (bat  At  0,000  VOlta  botweon 
oonducton  on  a  three^phaae  system  the  coat  of  lha  OVfltlMd  con- 
dumton  ia  tbuat  half  Uut  for  undnyroand  cobloR.  I(  tlw  troltMW 
ia  iucMaaad,  tfaa  eoal  of  tha  ovorbaad  line  only  Haaa  alichUy  whOo 
Iba  cost  ol  IIm  caUaa  inareases  more  rapidly,  no  that  at  lo.mo  volia 
tba  eoat  of  uadMrfpmtBd  Is  nearly  tlirce  times  the  coct  of  overhead 
(ranitmiitiiion.  I  may  «ay  that  in  lh>'  ^  <sts  fur  the  overhead  bnuw- 
nii««ion  a  fair  i<uni  i<-  inchuM  for  cvlni  and  netwoiha  wbon 

orrw!iin(»  roads  or  placfn  to  which  the  puliiic  liave  aces'". 

In  ilit  se  tables  the  en«i(ii  of  overhead  conductor?  ha\.  h.,  n  lalcn- 
laltrd  on  tb*"  Mmis  of  n  ><it>>;!p  sol  of  nin<!nctors  nf  iVn-  ■~\/fi  siicntinnfid 
on  a  pole,  hiit  ulioii  iiKjri' jimuci'  ih  uaiiri  'l  .1  >ei-iiiiii  ^-A  of  loiuliu'tors 
cnn  usnall\  he  iulikd  uc  the  ca»i  for  cuppvr,  iiii>ulat^ri>,  aruid  aiiJ 
erection  only,  whereas  to  lay  a  second  cable  will  coat  practically  as 
largo  a  sum  ii"  the  first.  Herein  lies  one  of  the  great  iidvantagaB  of 
ovarfiead  dtttributioa  {  tbe  current  can  be  (akan  to  a  vnufca  and  a 
amoll-alxed  «et  of  conductors  put  up  to  eorain«tte«  wttb  at  balf  ttw 
ea^tal  outUy  retimrcd  fur  layiuK  a  cable  of  similar  Motion.  If  ihr 
VM  of  electric  energy  should  afVcrwards  Im*  ditu'untinued  for  any 
reason,  the  poles  and  wires  can  be  recoveri-il  and  are  still  worth  u 
Krr^at  part  of  the  original  value,  as  they  can  b«  used  elaewhere.  I  {. 
as  IS  probable,  thf  nif  of  mirtent  is  «"<t,-ni1c  1,  another  set  of  ^.^r^'l■r 
conductors  i-an  eii«ilv  mni  i-h('ii|il\  be  t-rr,'*.»Ml.  N\  itli  ii  t-.tlilc,  if  un 
underground  luwn  u  tiiiicontinued  ii  i«  woult  iiciihiiit^  to  take  up. 
To  lay  a  full  section  cable  in  the  firat  instance  metina  locking  up  a 
great  deal  of  capital  unreuiuneratively,  possibly  for  some  years ;  on 
Iba  otbar  hand,  to  bqrftamal)  oaUa  nat  aadaaaaand  laigarom 
latar  ia  very  expensivo.  In  the  that  eaaa— Vis ,  with  overliand  adii> 
dnoidca— (ho  capital  required  will  only  be  half  that  rvquirad  in  tlie 
aacond ;  and,  moreover,  a  good  proportion  of  it  will  roniaitt  in  a 
Kqnid  funn.  Thus  by  eiuplu^-ing  overhead- eoadoetoia  a  power 
company  is  sinking  n  much  smaller  anioaat  of  oapital  in  axtanding 

it*  mains  wirifly  dtirinp  its  enrlv  sIastmi. 

B*!iiilfi  till-  J'  SM  r  |x  r  mil,'  uf  tin-  ilir I rilmtini;  bshUmh  \uth 

overh£,Mi  iinuiiii,  and  vt  Inch  in  tiiaru'  caaes  svwuid  tht-  liillcterice 
whether  a  supply  can  be  given  profitably  nr  not,  it  is  important  to 
observe  also  tnat  if  it  will  pa^'  to  carry  the  cuir«int  a  certain  distance 
by  nndaMNiUid  mainai  il  wiil  pay  to  canjrtba  enitaot  nearly  twice 
aa  tar  with  ovorbaad  ewidiwtow :  whldi  maana  that  a  power  atation 
Ciin  economically  **IHrty  OHirotlt  over  about  three  times  the  area 
which  would  be  pQaaiwa  with  underground  transmisaion  at  6,000 
volte,  and  if  the  pressure  is  increaaed  the  relative  areas  show  a  still 
greater  difference.  For  this  reason  not  only  has  a  power  station 
w\th  ovwlif-nd  t-infiiinssi.in  n  iiiiirh  Inrper  area  froii!  which  it  citn 
jiii  1,  i'li^-liiiiLLrs  anil  itin^  ai-qiur,'  u  !i>jiil  (jnii-'lih.  but  will  latur 
Oil  Itavc  II  larger  arua  to  (iriiw  customers  from,  so  tliat  the  lulvan- 
uge«  of  additional  aiao  and  aanoentmtkm  am  alio  aaeniad  hi  a 
greater  degree. 

Itis  nl>«n  isiiportnnt  to  beoria mind  tlMt overhead  oondtutaasoM, 
ooinparHtiveiy  s(Haking,  ftea  ttoui  the  eoni  plicated  phODomoBa 
known  as  resnnancc  etTccta.  which  give  a  good  deal  of  tronblo  on 
underground  rircuitn  and  have  beeu  a  cause  of  much  anxiety. 

Notwitlisiaiidiiig  1)11  these  obvious  adv  antages,  the  nttiludo  of  the 
high  aathurilies  of  the  llnard  of  Trade  \\u»  until  recently  been  so 
adverse  to  the  use  of  ovrrfu  fiil  conductors  in  this  couiiti  v  ns  lo 
amount  to  a  piikcticiil  pn  li  '  11.  ttncl  tlii^  Ims  led  to  n  tinii'iiiy 
!im  <i>gst  eni^neer^  in  pm|Hii<in^'  tht  ir  uw  !ind  :\n  impir-rk>ion 
amuML;>t  local  aullioritif.'i  mid  tlii>  pulillc  that  they  are  diUi;;erous. 
unsightly  and  liable  to  faults.  I  llierefore  propose  tu  ilevute  atton- 
liort  to  dnaaa  poluta  far  «  ahort  tioM,  aa  in  tbe  negiitiationa  I  have 
Lad  witft  tho  Board  of  Tmle  it  wna  w  these  grounds  that  I 
foanid  moat  opposition  and  ralnetaooo  to  move. 

Overhead  conductors  are  not  now  new.  For  nearly  '20  years 
high-pressure  overhead  tnutsmianona  fur  series  arc  lighting  have 
been  used  on  aj)  immense  scale  in  America  and  cUowhcrc.  and 
under  conditions  whicti  would  •)eeii\  fftranrilinary  to  man\  iMii^-lisb 
engineers.  Sucli  cni'iiii-^,  iiiorfuvcr,  ^(iU  cjiiiiniie  to  be  u~,i-ii  out. 
S)t)»  grsaf  towns.  Agikin.  il  \i  r!i>M  iiirin.  t)iaa  I'i  years  ^uh  m  iniilli 
))t:.\so  1 1 au-^ missions  at  hi^■ll  |ui .■.»nif<  .  liu-f  into  and  ilfj\ 
since  uuiltiphed  enormously  outside  tins  country.  lu  Ht.  ikil  s 
iMmk  on  "  i'ower  Tranmniiision  *'  there  is  a  list  of  power  trans- 
oussiuu  plants  ia  Aiucriva  aU  at  praaona  abovo  10,(W0  volts,  tbe 


li.st  .•ippiirirui',  Ih  iiic;  rurried  up  to  tho  year  1901.  The  horse- 
powers of  these  various  tran»uiia«ion«  aggregate  170,000  h.k,  and  as 
piania  amplcmng  over  10,000  volts  pr««Nuro  must  be  in  the  mmority, 
it  ia  a  hbt  dadnetinn  to  nMhe  from  tliit  and  other  sources  of  informs- 
tioo  that  at  the  precBBt  date  there  must  be  in  .\merioa  over 
500,000  il.p.  transmitted  oiaokrically  by  overhead  conductors.  Not- 
withstanding this  we  come  across  no  long  lists  of  accidents,  wo  do 
not  hear  of  any  legislative  prohibitions  of  this  method  of  transmit- 
tinp  ererjjy,  there  arp  no  ti>^f  that  r/verlioaii  c invliK'tors  iin"  hi-ing 
III):  on  ihc  ronlriry ,  c HTV  wc-tk  vv r-  licar  of  frcsti  (H'iijrrt.i, 
iiieludidg  sucli  ii'iil<Tt.-ikiiif:.i  ii;-  the  iont;  tra:ifi;ii>sioii  hm.s  in  CaU. 
fomia  and  the  riuining  ulL'f:n('cilis  ut  \h:'  wholi  of  tlii-  niihMiys 
in  Hwilzerliuid,  Nur\siiy  iuk)  Swrifi'ii.  tin  power  for  wlucii  noulil  in 
most  oases  be  ahiio.>«t  i-niiri'ly  coiivcv('(i  n'. (■rhi'ii'l 

I  have  also  miule  inqukiri«<i  attiongsi  >ovt-r'Al  uf  kltu  Itaklin^  tiruis 
on  the  Continent  as  to  what  accidents  have  come  to  their  notice,  and 
the  invuriable  reply  has  been  that  so  tar  as  the  general  pubUo  was 
ooafiomed  thoy  coiud  not  taoall  any,  thoogh  they  coold  naoal^  men- 
tion am  or  two  eaaaa  of  accidents  to  employes,  ahuoit  inwlably, 
however,  from  trunsgres-iing  «iiiip1«'  rTtl<<R  as  to  not  working  on 
circuits  with  the  pressure  on.  .V  liltl''  tlioitfsht  will  show  that  with 
a  properly  (")n?tn;rfe:l  route  of  Ovi  rh<  (id  ^mins,  with  stout  poles 
40  to  ,'iU  ysmifl  .ipart.  the  ehance*  of  Uic  n  nuns  fulling  are  infinitcsuuHl, 
far  less  tlinii  1:1  ihr  0  ise  of  tel.  t;r  ipli  uires,  which  are  much 
smaller  in  Ji  im-^tcr  .mil  ire  rim  tmbil  i  illy  in  spans  double  the 
length  and  are  str&ui&d  up  much  more  ligliUy  in  the  case  of  tram- 
way conductors.  The  moat  legitimate  objection  which  can  be  taken 
to  overhead  tninsinissious  is  lux>m  the  a'sthetic  point  of  view,  but 
against  this  should  ba  placed  to  thab  acedit  the  fact  that  tbey  would 
be  the  means  ol  ahomhinK  Ulttoh  amoke  and  dirt  and  heavy  coal 
trafHc  on  the  roadways ;  they  would  render  briglltor,  cleaner,  aud 
more  cheerful  numb[>rless  honieo ;  and  by  bringing  a  convenience ' 
of  town  life  into  mora  opan  diatrieta  wooM  ba  a  powatful  aid  in  tho 
iinpnrtair.  o)>iHct  <jf  tapopwlatlng  Ibo  ooMBtiy  wiuah  ia  at  piaaant  to 

inurli  to  thi'  fore. 

i  hi---  of  the  most  lii'sirfiblt.  qIiji-ci.<  at  tSie  prevent  time  istbeexten- 
<ii<  jn  of  tramways  lalu  ilm  couuuy  and  the  construction  of  inter- 
urbtut  tramways,  in  which  so  much  has  been  done  in  the  I'nited 
States.  Now,  in  that  country  tbe  whole  of  tbe  feeder  work,  an 
expenaiva  itau  in  tramway  aaaalnMttQD«  ia  aaniod  oitt  by  maana 
of  overliand  inalB&  Ahnad,  ovorluad  power-transmimion  mnina 
tnoly  travona  uneh  of  the  finest  scenery,  and  yet  tooriala  and 
others  do  not  iind  thorn  oveiroweringly  objoctionablc.  Ovarhaad 
power  miUus  are  not  more  nnsighth  ttnln  In^ivy  telephone  or  tele- 
graph transmissions,  which  we  alrnkds  Inun  with  tis  on  a  large 
scale,  and  as  they  would  more  ofle^i  irnv.  iHe  the  open  oonntrv  they 
would  be  still  less  in  evidence.  A  ^ireal  deal  can  &Uo  be  doiu  tu 
remove  their  obtruslvaness  hy  simply  piuatiag  tha  cr^soted  poles 
green  or  grey.  Abroad,  most  of  the  poles  are  not  creosoted,  but 
when  preaenrad  at  all  are  treated  by  another  process.  It  la  tba 
deep  dead  Uack  of  tha  creoaoted  pda  which  attracta  Uia  eya  and 
makes  the  onlinairy  tategraph  pole  aa  <Atnuiva  object  in  a  tand<  - 
scape.  The  adoption  of  any  means  by  which  tlio  tone  ol  the  pola 
was  brought  as  nearly  as  pdesibki  to  that  of  ita  anROODdinga  wonU 
make  an  immense  difference  in  tins  rcspeel. 

We  now  come  to  (he  third  objection  to  overhead  transniissions— 
namely,  that  they  are  liable  to  lanlts.  To  meet  this  tbe  best  way  is 
to  ap|>eal  to  facts.  Overhead  transmissions  have  been  osed  on  a 
large  for  many  years  in  othfT  conntrias.  as  alluded  to  above. 
jVrc  »\K'h  iriiiismiK-irmH  beiiij;  ;,nveii  up  '  Do  we  bear  that  indtis- 
irieo  supplied  with  power  iu  thi«  why  lind  tlif  hiterruptioDS  a  serious 
source  of  loss'.'  1  can  find  nu  ovidouco  this  elTvct,  particularly 
where  the  mains  are  well  eM«ted,  and  it  must  be  r«iueiubered  that 
a  jrn  St  liiwl  nf  tiTartianil  tranamliaimi  iaovar  vacynRiglt|inH«diB 
hilly  and  nMnintniiKMia  dMiieto  whora  tba  ohanoea  of  aondaot  «* 
the  greatest.  The  fact  that  towns  tike  Home.  IVerne.  ICUaa  and 
liiitTalo,  to  name  only  some  which  come  into  one's  head  at  Once,  are  - 
and  have  been  for  several  years  dependent  on  electric  energy  sup- 
plied over  distances  of  from  15  (0  UO  miles  by  overhead  mains  is 
rlrarprof»f  >if  their  rpliabiltty  win? n  well  iTtTlU'd  tiiid  looked  after.  It  is 
a  pnnit  m  ".^.i  f  ivuiir  of  m  1  rht  jid  liuii"nn*sioii«  '''iK  any  fault  which 
may  occur  bi'  oo  ea.-ily  lji;atoil  aii>i  4  uckly  remedied.  Tho 
rinks  of  wilful  dainrtL;<-  an  nine}:  \vf»  tlian  to  siippoaed.  'Hiere  Is  a 
wholci4uie  dreiul  amongst  people  gencrallv  of  electric  sbocks,  and 
to  doolhcliva  dnm^  witboatpomnal  riNi  nqidnaiwaMMntiaii 
of  means  and  an  aunmnl  of  knowMf^  which  ia  yoaiiiiid  by  few 
and  can  only  be  used  w^th  the  most  d^diberato  crimmal  iotnti  Aii|y- 
tciuleney  in  this  direction  is  further  restrained  in  oaroral  OOantriOB 
on  the  Continent  by  special  provisions  in  the  penal  code. 

The  real  danger  of  interference  with  overhead  transmiEsion  is  firom 
lightning,  which  the  pioneers  of  this  class  of  work  snmetimes  found 
exceedingly  troubleso  1110,  Imt  th.  ijin  nisonof  lighttuiifrprotittioa  has 
received  much  stuiiv.  and  oM-rhcad  1 1  iin^raissions  are  ireoly  used 
>iOW  in  countries  wlieia  tfnnuli  t^uji im  o  much  more  frequent 
than  in  this  country  that  1  do  not  think  we  ikevd  have  any  fear 
under  thia  baad  in  the  United  Kingdom  whoa  proper  prccaqtioaa 
are  takan.  Bendaa  lUa,  it  lunat  ho  saaaOaatecr  that  praciiea  and 
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pxj)«ricnce  in  those  countries  where  overhead  transmusiona  are 
used  are  continually  producinf;  iniproreuentB  and  devflopmeiitii, 
particularly  in  lif^hlnint;  protection  and  in  the  character  and  forms 
of  insulators,  and  this  prof^css  will  continue,  There  is  no  more 
question  of  finality  here  than  in  any  other  branch  of  engineering. 
(To  hf  ronrluttnl.) 


CORRESPONDENCE. 

PAPEKS  AND  DISCrSSlONS  AT  THK  INSTITUTION. 

TO  THK  KDITOR  OY  THK  KLE(.TRICIAN. 

Sir  :  The  e<litoriaI  note  in  your  hut  issiio  upon  wasting  time 
at  the  IiiBtitution  deaU  with  a  subject  of  some  inifiortaiico. 
EtKciency  is  frequently  diacUBSod  by  nioml)cni  in  relation  to 
{ilant,  but  it  is  none  iho  important  in  regulating  tli«  meeU 
ings  of  the  Institution,  where  it  is  often  overlooked.  This 
applies  both  to  the  reading  of  Papei^  and  to  diecusiiionR.  There 
is  nothing  more  wearisome  and  less  proHtahIc  than  the  reading 
of  a  Pajxjr  verbatim.  Tlioso  wlio  are  prepared  to  take  part  in 
the  discuesiou  will  have  already  rea<l  the  Paper,  and  those  who 
have  not  read  it  will  appreciate  the  contents  for  the  moment 
just  as  well  fmm  an  ali«tract  as  by  the  more  lengthy  procedure. 
The  (.'oancil,  as  far  as  I  am  aware,  aim  at  getting  .tn  author 
to  give  an  abstract,  but  they  by  no  means  always  succeed.  In 
the  cas«  in  point,  however,  Mr.  Itooth  did  give  an  a])«tract, 
occupying  something  like  three-iiuartcra  of  an  hour,  which  wm 
c«tt4kiidy  ample,  though  in  itself  not  excessive.  But,  in  ad<li. 
tion  to  this,  his  collaborator,  Mr.  Kershaw,  at  the  next  meet- 
ing, occupie<l  the  beat  |iart  of  another  threc  quartert  of  an  hour 
in  showing  most  elementary  experiments  on  combustion 
which  mu.st  have  been  familiar  to  everyone  present — at  Icaat, 
to  all  who  had  any  appreciation  of  the  subject — and  it  would 
have  been  quite  sufficient  to  indicjtte  in  a  few  words  the  prin- 
ciples involvcil.  Tiie  final  result  was  that  nearly  an  hour  and 
a  half  were  spent  by  the  authors  in  pre.senting  the  abstract  of 
their  l'a|icr,  and  the  iliscussion  of  a  very  important  subject  is 
thereby  cut  short.  Authors  do  not  seem  to  realise  the  impor- 
tance of  giving  the  8]>eakcrs  who  follow  them  the  bc^t  possible 
chance  by  themselves  beiog  brief.  .Many  who  arc  interested 
and  well  qiialiticd  to  speak  attend  meetings  at  iiersonal  incon- 
venience, an<l  when  they  find  that  discussion  is  made  pnteti- 
cally  impossible  tliey  do  not  attend  on  a 
sul)ser)uent  occasion,  and  their  contribu- 
tion is  prol)ably  lost.  Thus  the  meetings 
lose  vitality. 

Tlie  regulation  of  disciusions  is  rather 
a  delicate  matter,  and  the  presidential 
IMsition  is  ditticull.  It  is  easy  to  eriticiac 
and  by  no  means  easy  to  effect  reform. 
There  is,  however,  no  shadow  of  doubt 
that  most  people  can  say  all  they  have  to 
say  that  is  worth  hearing  in  10  minutes. 
The  10  minutes  rule  would  solve  the 
whole  (litliculty,  but,  unfortunately,  no 
president  ever  carcB  to  enforce  it.  What 
is  wanlcil  is  the  e<piivalent  of  an  American 
automatic  pulpit.  As  a  practical  sulwti- 
tutc  I  should  like  to  suggest  the  use  of  a 
clockwork  gong  which  couhl  be  set  when 
a  speaker  rises  and  wouKl  sound  ut  the 
end  of  10  minute^.  At  tho  beginning  of 
every  discus-sion  or  meeting  the  president 
coiiM  announce  that  the  l<i  minutes  rule 
would  Ite  automatically  enforced  in  that 
way,  antl  he  would  feel  that  the  somewhat  unpleasant  duty 
wa.s  out  of  his  hatnls.  Of  course  there  would  always  1k> 
exceptions,  but  in  no  e.tse  should  a  8|>eakcr  continue  for 
longer  than  10  minutc>i  without  the  opinion  of  the  meeting 
licing  taken.  In  that  way,  very  few  speakers  would  exceed 
10  minutes,  and  the  later  speakers  would  stand  a  fair  chance 
with  those  who  sjtcak  first,  which  u  not  the  c.v«  at  present. 

I  tru.st  that  the  importiintc  of  the  subject  will  In;  suflicient 
excuse  for  the  length  of  this  letter. — VoHrf,  iVc  , 

Peb.  7.  W,  K,  CooPEH. 


A  NEW  MOTOR  BHEOSTAT. 


In  order  to  uioct  llio  uiore  slriui^cut  regulations  brought  about  by 
the  use  of  higher  working  voltages  now  in  vogue,  the  Sinrtevant 
Knginoeriog  Co.  have  introduced  a  new  typo  of  motor-starting 
rheostat,  which,  it  is  said,  possesses  several  advantages  over  the  old 
types.  These  new  rheostats,  which  have  been  given  the  nniue  of 
"  igr&ntc,"  are  nindo  of  incombustible  luutcrial  throughout,  snd  no 
solder  is  used  in  initking  connections.  On  those  rheostatii  which 
are  designed  for  currents  not  exceeiling  S.'i  amperes,  liutton  contacts 
are  employed,  while  renewable  contacts,  Eegmental  in  shape,  &r« 
ased  for  the  larger  ai^es.  but  the  smaller  sizes  may  be  thus  ei|uipped 
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Fio.l. — •■  InRANic  ■'  Uiii:o<T\T  nrrBD  wrra  No-volt  Keleasic 
AM<  OrHlLOAD  CfT.orT. 

if  desired.  Thero  are  two  pntlerns  of  fronts,  one  fitted  with  auto, 
matic  no-volt  releum>,  and  the  other  fittcil  with  automatic  no-volt 
release  and  overload  etil-out  (Fig.  1).  Suitable  l<>nuinals  are  pro- 
vided for  the  main  cables,  and  a  terminal  is  also  provided  for  takiag 
tho  connection  from  (be  shunt,  in  the  case  of  shunt-wound  machines, 
to  the  no- volt  reloaae  coil.  The  slate  front  of  the  rheostat  is  screwed 
to  a  cast-iron  box  and  insulnlod  from  it  by  means  of  insulating 
washers  and  biishrs.  Fig.  '2  shows  tho  method  of  supporting  tlio 
asbestos  tubes  U|>on  which  the  re)<istance  mat'erial  is  wound.  Kach 
end  of  a  tube  tits  into  n  porcelain  inKulator.  the  latter  being  held  in 
a  specially-arranged  perforated  supporting  strip,  thus  ensuring  very 
higli  insulation  iM'tween  tho  resistance  material  and  the  metal  box 


I'l'i.  2.  — 10  H.r.  100-Tolt  Stsrtjng  Ithcn^tat  with  slow  speed  worm  row.  Sca'.e,  i  tall  s  ze. 


Connections  between  the  contacts  on  the  slate  front  and  the  scctioiw 
of  rpsistancp  are  made  by  means  of  special!  v- formed  copper  clips 
attached  to  the  wirt's  by  pliers  of  a  proper  sliapc.  All  th*>»e  con- 
nections are  made  on  the  aide  of  the  perforated  supporting  strip 
remote  from  the  resistances  themselves  and  are  insulated  entirely 
by  air.  They  are  perfectly  rigid,  and  there  is  absolut»dy  no  chance 
whatever  of  a  resistance  section  l>reoming  short-circuited  by  wires 
touching  acciilentally.  The  top,  bottom  and  sides  of  the  cast-iron 
resistance  box  are  eoveretl  by  pcrfurutcd  sheet  metal  held  in  position 
by  spring  clips  at  the  corners.  It  is  therefore  possible  to  Open  up 
and  inspect  tin-  re»i.st»nce  box  without  removing  a  single  screw  and 
without  requiring  special  tools. 
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PABUAMBIITARY  nfTBLUGBWCB. 

Tht  Hmmemnilh,  rUg  Xarth  FaH  T.nai,>»  ttailKtiti  Bill  htM  been 
further  cuniidored,  bj  the  oxKniinvrK  of  prlvntc  billn,  for  proof*  nf  com- 
pli&nee  with  Etandind  orfSers  iltsrint-  tlia  wpck.  Non  coniplinrn!*  with 
Ktaiiilj|i|(  qtU^t?  hftf^  iili^'aJv  h.-m  rr'nrn-^t!  m  c-mii  cfi'~n  '^iin  oih- or  two 
i^eUons  of  sht  \,iA.  und  .ni"i  •  ipn  iii:  v  a  will  tn  i-:.  ii.'I  ic  Uic  SUnd- 
■OS  Ord«ni  Coiniuiiuif  tar  it  decision  as  to  wheihsr  it  shall  be  allowed  to 
piMMd.  On  lfa«  inuinnl}-  ol  Um  points  considenid  tbia  wMk,  however. 
NMyRMnotara  h«xl  complind  with  ctttn^og  orders  In  thehftt.  cxMBpotnorT 
eaeenienta  are  lukon  umter  various  propf  iik-  iiid  lan  ls  ntortjr  the  line  of 
route,  but  U'veral  londownera  petit 'in.  li  tl  mt  tl.u  in  ti^  cd  riiJ  not  include 
ccrtitin  unhuilt  upon  lands.  The  view  iield  ilie  ctainmers.  woa  that 
if  the  notices  were  surtlciently  clear  for  a  |ier*<»i>  of  avera^.'o  iut«llix»nrre  to 
b«  put  u|)Oii  his  KUard,  then  the  proniotors  ha«1  complie4l  witli  slaiKling 
orders.  In  this  ca£e  such  a  notice  had  liernKlrr  n  and  the  olijeetion  tnuitt 
(ail.  AnothvT  point  wa3  that  under  the  l«nii«  of  thir  hill  ther<<  were  no 
power*  to  compel  the  proniotern  to  use  (he  wheduled  I»rtr1:  (or  thn  pur 
po.ses  of  the  undertaking  If  they  «o  dosin-d.  it  w*«  arKin  i*  -.In  v  could 
iu«  the  lauds  (or  the  piirpoM  of  »  building  ulAte.   This  otijticuun  was 

Th«  Gntt  ITMfbara,  Plcekdllljr »  Bromptoo  lUtlvajr  UitI  (No.  i  i  hag 
Uv.n  reported  aa  compljrini;  with  standing  orders. 

The  following  jietlllon*  have  been  lodged  :  -Swansea  TramwavK  iind 
loproveniente  Co.  against  Swansea  Corporal ior.  B;!!  ;  Dar.cv  ti  ri'r  jKiru 
tionn^ainst  Bolton  Corporation  Bill:  llreconi^lurc  f'l  unl 
HtfcforUelitfe  Count/  CuoncU  si^Aio&t  the  BinnmghAm  C^rpoiniion  bUL 


LEGAL  INTELLIGENCE. 

Phillips  T.  Kingstoi),  Milier  &  Co. 

Mr.  Ju»tlr>  llidlf  v  ^<iUiiiL'  ■*  iili  ii  Bpccial  ji;r\  m  tin  K  irv  s  Benoh  Division 
on  Uoodar  lie«ni  an  action  by  Mr.  Lionel  1  hillipit  (gainul  Kln^Mon. 
Miller  iV  Co.,  coiitractom,  Oxford-itroat,  liondon.  W.,  for  dania^o  for 
alleged  ncgligenee.  I'liiintilT  oootraeted  with  the  defendants  to  «re«t  for 
him  a  temporary  supper  room  at  the  back  of  his  houxe  in  Oroavenor  square 
in  July,  1W3,  when  be  was  giving  an  entt-rtiUnmeiit  itt  which  Madame 
Iklrlba  and  other  artistes  had  iMen  ta^/t^ti.  On  tbt  oight  ot  thm  enter- 
taioroont  the  room  •rni  Imnit  j|r)im  1l  OOlimiDIOOt.  M  pMwtilT  nllr|pid  o! 
defeDdantu'  aegligenoe, 

Sr  E.  Glwhn, KXU  lb.  BinhM,  KjO.,tiii  Itr.  dnham  aaBearcd  fur 
iba  phiBtV  ndHr.  Dtofcaat,  R.dL.ud  Hr.  O.WtUMe,  l«r  ihe defendants. 

.Sir.  E.  CLARKE  said  the  supper  room  was  erected  on  the  lea<ls cover- 
ing the  lower  part  ii(  (he  prnmifes.  The  defendants  handed  over  the  cnn- 
Klrurlinn  of  tlio  room  ll^lf  ii>  Messrs.  Simmon?  ,1  SnnH.  .Ml  they  diil 
tllemxelvrs  wa<  to  supply  mat4irials  (or  the  s  it  pvr  Tl)'  i:|i|i>'r  i  iii>m 
Wbs  a  wooden  struoturo  coverol  and  lined  with  v^iivo^  aud  huui^  niUi  itvs. 
nmilin  MkI  lit  by  electricity.  Just  beforo  half  paat  eight  the  lights  were 
tmaad  on  for  Mrs.  l*hillipi  to  see  the  effe<:t.  Iram!>dift.tc!y  afterwards 
there  wa»  nn  ii'.iirm  uf  (ir^■,  lu.'l  i  i  10  luinui  ■  . tru-'Tfr-  wm  destroyed 
and  tlir  tinil-*'  it»i  lr  w»-  iiTily  -nvi.i  with  .iilli  iillv. 

The  evidence  of  Mr.  and  Mr:<.  Fniiit|is  iind  .Vfr.  Miller,  manager  of  the 
datimdiBt  im,  taken  bj  depoaitioo.  was  read. 

Mr.  T.  t.  BORKE,  of  Borke  Bros..  e|e(.-trical  engineers,  <iaid  he  had 
made  an  inspection  after  the  tire.  Hv  found  that  ther«  bad  been  l.^  i 
lamps,  of  whii-h  1h  were  (ull-sizcti,  and  there  were  four  electric  faux. 
Thfff  Wf-rr  nll"p<'ttn'r  eight  double  pole  sttf<  ty  fuses    !■»  "  c  p  lamps  to 

I'liir  iif  (!.  ■•  ,  riie  t»-t  that  tbcrc  wore  a  larj.:'  uumln  r  f  Lii  ij) 
upon  one  circuit  iiicrcitM-d  risk  of  (irr.  .\  recognijxfd  allowaitre  w,M  10 
umft,  mil  thU  ahAuU  not  have  been  exceeded.  Front  aaaiplM  whMl  hn 
took  twatr  he  lotUNl  th»t  thero  «<<re  four  condoekini,  sMh  aonlaJniog  70 
slrin'l'!  l<rought  int<-  cei  h  miniature  lanipholder.  In  enijiloying  the  loop- 
ii  R  i  hU  iu  in  snch  circ'ura»tance8  great  care  was  ne -rssary,  as  i(  one  oi 
mure  wires  were  left  looee  the  holders  being  «>  .Hinall  and  the  oprnin  ri  ,i 
i'lo»  together  ;i  £.ha(t-airoilil  was  almo.^t  sure  to  b«  s«tap.  Thoii.k  »L.ild 
have  been  enormoiuTy  reduced  by  wiring  the  lamps  two  or  three 
•■d  then  would  have  be«ii  no  diffioalty  in  doing  that.  Me  should  never 
btiewnwlioned  an  Arrangement o(  banging  309- vnlt  lamp i  among  muslin. 

i  riMd-exxnvMLfNl :  The  looping  aystem  wa»  not  dangerous  in  il«l(.  but 
b"  Liiii'  '  A^rti  miniature  lampholdert  were  u».'d  If  there  had  been 
ID  lamps  in>t«ad  of  ^  to  a  eirouit  the  fuea  could  have  been  ^malk-r  and 
wraU  am  fOM  «ttb  mon  ««ttiijiii7. 

Fuithiff  Moaa-examiMd,  Wilaeia  «aid  tba  looping  aystem  waa  adopted 
to  save  time.  There  would  be  same  danger  in  a  lamp  wltli  two  wires 
instead  of  (our,  but  to  a  less  extent  The  result  of  a  short cireiiit  would 
!i«  a  fl*ih  from  a  tniniatiirc  cvpUiiinTi  ar.ri  the  fm*  would  jju  «n:-(llT 
instantaneously,  but  not  always. 

The  rules  of  tho  Institution  of  l-.k'Cti^cil  K.nglneers  say  that  von  can 
have  three  amperes  per  circuit  .  — I  point  to  the  rate*  of  the  company 
supplying  the  pUce  with  electric  light. 

Ito  you  di*;wM-  with  tbf  r  i'.."  o(  the  Institution  '.*— 'ics.  When  lamps 
are  used  w»i.kik  dr^jj.-i). 

Witnoaa  addiMl  that  hi:<  theory  was  that  UiacB  was  a  flaab  ia  one  of  the 
lampholden  «bleb  commtinicated  with  ths  lUuIia,  wit  nraal  hikiw  urn 
back  oa  the  »i)k  covcriD^f  ot  ttra  wires. 

Re-examined  Tba  tjVLm  ndtvlad  in  this  «mt  ipia  me  In  which  the 
risks  were  great,  and  tB»  hufe  nnnilwr  and  llta nMll  liae of  (bo lamp) 
increased  the  risk. 

Col.  CHO.MrioN,  C,U  ,  l!.K,,  said  he  had  made  an  cxaminaUon  alter 
the  fire,    lie  shonld  aay  that  tho  fiiaei,  though  sutlicieol  for  a  aafe 


system.  TTimiil  III  ■  inmin  rf  iImiqui  ibA  wooU  aot  malMk  Um  yrtun 
employed  In  iUi  MM.  VuM  ww«  HO  prolMtioB  in  tM  «aa»  at  •  ahoit' 

circuit  which  oocurred  when  two  very  small  wires— Xo.  40's  in  this  ease 
--formed  a  bridge  across  the  terminals  of  the  lamp.    He  had  himself 

prepared  an  irsttsllsthin  similriv  K;  of  '.hp  ;  -rcait  -  tiasd  in  thf  pi"'  -pnt 
case.  Ur^hini  j'lK'd  it  a*  l  ar^  'uJIv  a-.  [lO-^i-iL-Ic,  iiuc  itiin^t  linltilv  h** 
switdiiiHi  Clu  a  cuii'.iu  ul  MU  \vlu  U.uie  lui  ujjlosjon  m  one  lamp, 
and  it  set  light  to  a  pieott  of  cotton  wool  'Jin.  away,  iio  Ml  in  *aaw 
lamp  and  switched  on  again,  when  another  lamp  went  hi  In  nflU  Wtif. 
He  r^poalcil  '.hi;,  u  '.liirj:  (iim  wi'.h  ilit  :  rr  ull  Tho  MUiHi  was  that  it 
wa:-  Lt  ri-untl  nu|.  -.(i.'.iliilit y  t'.  t-.vi.<t  tr.'f'thrr  1  III  Nn  ill  wires  and  push  them 
into  the  siaall  liolv  in  tlio  socket  without  leaving  one  or  two  behind.  A 
-ilight  movement  or  oscillation  of  the  lamp  brv>iight  the  loose  ends  into 
Cuiitai^t  and  caused  an  explosion.  It  was  not  possible  to  ensure  safety 
In  using  this  system  with  email  lamps.  The  fact  of  the  point  of  danger 
being  under  the  cap  vraa  an  additional  objection.  When  there  waa 
drapery  near  incandesc.'nt  t.mip-!  t'rp.it  n  t'liiioir.!  (rr-" '•ni'inns  ntu-:(  be 
taken  It  was  for  th:i;  lea-on  l!:at  ln'  a-,  no  .-ti  j-ii  j ;  v  -.;|i:;i:Mii  liml 
the  luopio^j  Eiyatem  should  not  be  allowed  in  a  caM  of  this  kind  The  cap 
would  ■Band  no  moteetion.  BM(tda>»gMi,  [iriiaatiin  tlw  jUibina— 
direction,  and  lubcr  ftirihar  fbu  II  then  waa  no  oap. 

CroBs-exautlnMl :  H«  had  never  heard  of  the  lo<>nlng  system  Iwin^  uiwd 
with  very  HinaJI  lamps. 

Do  you  suggent  tliat  it  would  be  gross  ignotanoe  in  an  i>l<  '  tricirir  of 
ex|ieri«iic<i  If  h«  leaid  the  looping  system  could  be  siifely  UH<;d  '  — Yi  .  It 
should  only  be  allowed,  if  at  all.  wbem  there  wa.;  no  risk  of  Juiogci  in 
III:'  case  of  a  flash.  The  looping  system  used  in  connertioo  with  small 
liuiips  was  not  contemplated  when  the  rules  of  the  Institution  of  Kloctrical 
Engineers  vtrc  di  .i-.>  n  up.  It  v.  .is  oiilv  Introduced  as  a  «)ipa''od  [irit.-ttce 
of  witvmen  Iao  .1  thi.-.  years  ll^;o 

A  eifcuit  wae  here  banded  up  in  which  oalioo  was  twisted  rotmd 
oondnelors. 

tba  WrrNEBS :  I  did  not  know  it  had  caUm  twMsd  nmnd  the  whola 
length.  That  is  what  eatight  Arc.  If  that  resembles  exactly  the  oirrull 
pat  up  I  have  an  additional  ressoD  for  xnylng  It  wait  diaboUo;UI^  dluugt-rous. 

Wiraid  not  tha  KmII,  U  toj,  hava  abown  Itnlt  dtnrln^  t)»»  pteriota 
till      Ko.  It  ia«iiliM)yniMtltr«>tdi«aM*lun(li*luivcoH.  IMi 

Mii  UM'lfSS. 

Re  examined:  Ha  did  not  ihfaik  anj      ianuum  iaiVMlot  waM 

have  passed  this  arrangemeni. 

Expert  evidence  waa  also  given  by  Mr.  Jos.  Kwinbume. 

For  the  defence  evideoee  was  given  by  SAMl°KI<  WAITF.8,  foreman  in 
Ihr  rmj-l  vytntnt  of  Messrs.  Simmons  Itros,.  wisn  rah\  the  whole  of  tha 
Ill-Ill,:^  "1 IV  put  t.i„'ftlier  and  tested  In  the  shi'p  i  1  Ihilf  an  hour.  There 
were  ail  circuits  of  2()  o  c.p.  latnpi  in  the  room,  luid  lhara  ware,  in 
addition,  lome  «lgbl*  M  Iba  MtiuMMb  IfaiM  wn  in  til  19  liligla-iNila 
f  n^D.  Wltneat  went  Into  Ihc  ro«m  wltb  Ihiw  asaiaiant*  adUr  lbs  light 
had  lieen  turned  on.  Une  of  the  men  said.  "  1  smell  som<-thing  bunting. 
Switch  ofl."  Witness  immediately  switched  olT.  .tnd  looking  up  saw  a 
M lu  1.  p^ti  h  ll.r  •!,  (>  nf  the  palm  of  hiit  hand  on  the  muslin.  He  hud 
!  1  ■v.cKi  ly  11  iliLf.l  ihui  .in  ik'j  wi  aoming  from  tho  direction  of  tho 
vlt  i  iiii:  Iiui.  ttiucli  •.Oka  vtutkiiig  Ht  the  time.  The  man  be«t  on  the  muslin 
with  liiK  hands,  then  all  at  once  it  bur-t  into  Humes. 

Re-exatoinoil :  Ho  had  man  a  tire  in  the  haroe.Hi  room  at  tea  time.  He 
oould  nn;  etiy  •'there  tfie  smoke  cnrae  from  tliat  waa  drawn  intd  tlic  T'viu 
by  ih"  fun- 

THoMAS  UAllliATr,  examined,  said  he  was  working  on  the  jab  when 
the  compstny'a  inspector  leste<l  the  work,  after  which  the  lights  were 
going  for  about  nn  hoar  on  and  olT.  lAtcr  on  he  smelt  smoke,  and  saw 
some  coming  out  of  the  fan.  He  saw  some  sparkn.  H«  did  not  notion 
any  smell  of  burning  rubber,  but  burnt  rag  or  caltr).  That  was  nbout 
in  minutes  after  Mrs.  Pbillip  Ir  ft.  Tlie  bbtck  pauh  he  saw  was  at  lea^t 
lt<in.  from  tholaiiipx. 

kir.  A.  U.  DYKkK.  i;  .  iinirii  li,  said  that  the  locping  system  cumc  into 
•■itIaiiM  baton  mo.  riu  .  1  jcct  of  Itamt  imlMi  was  to  have  no  jointa. 
Ha  had  known  llw  Wp.n^  ...v  lem  loed  wltn  thaae  H  c.p.  light*.  Prom 
his  rxiwrienco,  if  pro|>er  cnre  was  taken  tlicru  was  no  danger  in  iicin:'  tho 
•ystem  used  by  the  defendants.  In  nine  eajes  out  of  Un  the  fii'^  would 
v'o  at  ruK".'  if  it  w.-nt  at  all.  Contact  mifjht  be  causcj  by  vibration  if  the 
Will',  c  iiiHiii:  out  of  tho  holder  were  not  properly  secured,  hut  in  thig 
caic  luui  .v.jta  itiid  to  go  through  tlic  ebonite  collet,  and  it  was  very 
unlikely  that  they  would  come  out  stitlic't-nlly  to  let  the  whole  weight  of 
the  holder  come  on  the  wire«.  With  a  double  set  of  wires,  as  in  this  eaw, 
the  j;rip  MuuM  '-k  luurh  tiifit'.f  Hi;:  i-'ir'^rienoi;  was  that  if  a  lamp  waa 
Koin^:  lu  ..M'.t  iriiubl.  .t  savo  u  wli.  ti  ili.  l:-bt  wa.--  lirst  turned  on. 

1 1 18  suggested  tliat  a  spark  might  have  come  out  ot  tkw  head  ol  the  lamp 
it«u  ?  The  hunlatiog  c^Uat  nt  tha  lowal  tha  hflUw  ic  Marl;  wall  AOad 
up,  and  I  ihoold  imagine  that  thit  arang  ittiida  would  ba  eonflned  long 
enough  far  the  fuse  to  go  before  any  thing  could  come  out. 

It  is  suggested  that  you  should  have  a  fuse  to  every  eight  or  lu  lamps  ; 

TV.r-  srintlfird  riil^p  ir>>  those  of  fit  Institution  •  (  Klnetrical  Kngincert, 
■.itiM'li  '.iiy  niiiliin.'  it  I'-i-  ii  .Lub.  r  -I  .aaipj.  i.ul  ■ii,\t  they  shouldibj 
divided  op  amongst  throe  amii^n:  eirouits.  iie  kiad  beard  nothing  which 
indnosd  him  to  koMow  tliat  tfa*  flea  wm  dm  to  the  alaetno  light 

The  Jlin(}B  t  What,  tn  jmt  opinioD.  oantad  tha  flret— I  think  pro. 
hiMj  a  '\a'k  from  a  chimney  outside,  because  the  first  lymplnm  of  t  re 
■va-.  lu'tioi'il  ii  i  flp.  t  a  fc—i.  or  two  above  tile  iHiareet  wirf  .iui  ilii  r  lu  • 
cumntititct'  na'<  tl^i'.  a  .-.inell  of  burning  wss  noticed  aoOM  linie  before  tha 
scorching  u.  i  Im  w.i*  se«u  Muslin  scorched  and  tarmid Unoki  hnttbaiw 
was  no  smok'  until  ;t  burst  IiiIli  dame.  He  thought  there  mnsl  have  bean 
•omctbing  at  the  bock  causing  smoke  and  soorchlng  the  iiiualiD. 

In  cross  cxaminatinn  witmn'*  attention  waa  direct'  d  to  th*  ruK  i  of 
the  I.ivirpool*  London  A  Ololie  Itisuran.-e  Cx.  advi~^in«  wiT.:  (.u  vrds  ta 
picvcnt  lamp  bulbe  coininK  in  cwniatt  with  iliui^.v  t:iiod  11'  i  Jmittod 
tttat  wualin  arnuigcd  in  vuntactwitli  largn  li»ai|K>  would  be  on  t  lemciit  of 
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AaMrwUehitwDoMbeiM^igMMMiMtToid    It  wu  not  (lilUcDlt 
|Ni£t«»wirei  of  70  gtrkndi  neli  ioto  tmill  l»in|p-boM*Mi.    H«  sbouM 

Tint  pTpfCt  a  wniVttnin  to  h«»«  »ny  mor»  troiibt*  la  wiriru:  i  lamp  with 
70  Nm.  40'!=  lh»ii  Willi  ■-'">. 

Are  you  prcp»r«Hl  to  at^  thi«  krriknKement  was  as  sale  &a  it  the  lamps 
bad  bMa  tmiiKMl  io  scries  ?  — I  am. 

Mr.  W.  M.  MOKOK V  gcnermllr  ngrMd  with  tha  Imi  wttMM.  H*  hni 
euunined  draviiiKs  of  the  ioBtallatton  and  sample*  ot  the  mkterial*  knd 
fittings.  The  workmanship  and  materials  were  itood  and  tiie  smuimMlientR, 
in  bis  opinion,  were  Fati!f»ctory.  The  ijrstem  wa«  a  proper  one  (or  a 
contractor  to  have  med  and  one  ih&t  his  firm  had  used  by  pref«r«o««  in 
wo(k  wbwre  l(t«re  was  a  rbk,  tiuib  ae  Iheatn  work.  For  deooratiTe  work 
ht^MAlm^vminiaUmnUmfi.  mOalfaalMtwitoeiswaagiviDc 
•«i4«ne«  1i«  Iw4  MmtMMd  a«  two  wdtt  Mdi  oantaliiuiii  70  strandi,  and 
iwistcd  thrtij  toirflh.T.  smi  there  wan  plenty  ol  room  to  ro  throoch  th* 
poTcrlaiii.  It  'I'lit^  slack  in  the  hole.  NdiIuh^.'  r-h-jrl  rj(  ivunh  hand- 
linf;  would  cause  contact  between  loose  «nd«.  Then^  was  evldenee  ot 
qaile  nnOEOal  care  in  the  way  in  which  the  work  had  been  carried  out. 
Id  his  opinion  the  fire  ooold  not  have  been  caused  through  the  electrical 


fSbd 


SDERICK  DODD,  a  teeter  for  the  Westminster  liteetrts  ^ttffij 

r^Tpn  .        lif  IiiJ  tffiKid  tlif  i]j=u!ation  ani  la\:n<i  ^vorjthinff  cnrrwt. 

f  t-.-".  fxaiuiiK'J -  Hm  »ink  wHt.  Mnjv  si-e  tha;  there  was  pi.:--p(?r  msa- 
lation  and  no  leaktM^  Hi»  Gom|>akUy  ailvi^d  eight  u>  t«u  iatupa,  but  did  not 
•Iwtiys  ftet  it.  He  had  not  tast<r>d  the  fans  and  was  told  nothing  about  them. 

Hi*  LORDSHIP,  having  •umine4l  up,  a«krd  the  jur;  to  snv  if  the  fire 
was  eaiismi  by  the  ignition  of  Uis  electrical  Injalalion.  and,  if  ao,  wni  it 
bronght  aboat  by  want  ot  care  on  the  part  ot  the  dcfendnnts. 

After  an  absence  of  about  10  mtnnlM,  111*  inqr,  witbMl  koswariiig  th* 
qoeetioQB  specUi-al  v.  Ni'tumal*  mdiat  tut  IM  i  ' 
•laim  Md  «ountcr  lOaim. 

/ndgncol  «M  intend  ac«urdingir. 


both  til* 


IT.  WUmi. 

j  week  a  Divisional  Court  heard  the  appeal  of  Mr.  A.  Hair  WMwn, 
a  membtr  ot  the  SheflU'ld  Corporation  from  the  decision  of  th*  Sbailfetd 

f»lip<nr1iar>  r-fa^ii.^u.ila  .■nn',i;Hui|{  h.'ix  i.f  haviiii;,  .. hilf  a  passenger  on 
ci'ir  I'f  tlio  t":-rfH-iriiliMi:  iruni'  iiTM.  reifu^'d  tu  deliver  up  his  ticket  when 
roiiucstcd  so  to  do.  Tbe  fauts  o(  the  ca*e  were  given  in  our  i.'ssiue  of 
July  22 

After  hearing  argumpnte,  the  LOUD  CBIEF  JUSTICE,  in  giving 
judgment,  &aid  he  could  see  no  evidence  that  appeUknt  bad  unlawfully 
refused  to  delivtr  up  his  ticket  wh«n  tequcstcd  to  do  an.  The  ticki^t  was 
tendfred  hy  th?  fotiduLtor.  but  the  appttlant  was  w  anxious  not  to  touch 
the  ari  ur;  i-d  iliiti;;  iliai  he  In  i-.  (mL  an  :hi'  il  --..r.  \Vh.  n  li.  vn»  asked 
for  his  ticket  hj  the  imspector  thcappeJUtii  p  iLuted  to  it  on  the  ttoor,and 
in  Itiwn  nlnniitilaiinii  hn  imnliil  not  bold  thai  thirebud  been  u  unlawful 
lt«Mh«ritB|^  HawMddtipreasnonpiaimwttblcmrttOlbe 
■Hd on tba tiititatt.  XbaothnjiiiM 
i.  and  tb«  toffiUMtt  ^Uomiawd,  with 


.\t  \\'andEwt,rlh  iLictidn;!)  Countv  Cor.r:  hist  week,  befurr  llir  Hon 
Artbar  iiucseli  and  a  )urv.  n  ni,\n  named  (iregory  claimed  (lom  t}.e 
W.  K.  Sykes  Interlocking  Signal  Co.  (Ltd.  i  £150  under  the  Employers' 
Liability  Act  (or  the  loss  of  a  fiiiigi>r.  Plaintiff,  a  labourer  aged  53,  was 
in  Jano  la<it  cngsg<«1  with  otheri  iq  juiaing  u  hyilraulic  hammer,  wei|.;fi- 
log  between  and  il  toni-,  hy  means  o(  a  thiiin  iljck  fiulity.  when  i,iif  of 
the  links  formed  a  kink.  Gregory  was  told  to  release  tbe  link,  anU 
mtheaot  ol  dotagiowiMn  aoBMOthermanpuUadtlMebaio  andapirtion 
of  his  ri^t  tmUnget  vnm  snnabed  at  the  {oIbL  Plaltrtitf  was  laitl  up  tor 
17  weeks  and  received  from  defendant  company  85i.  a  week.  Sinf« 
October  h«  had  iwrtormed  lighter  work  at  bis  old  rate  of  wagc«  (2<<a.  lud  i 
a  week.  Delennarit»  plpadcd  that  plaintiff  was  foreman  pf  ihf  rnb  wiiea 
the  accident  0C(^  1 1  rnd  ind  thnt  tr.rrc  wa.  no  negligenceon  tl.<  ir  part.  The 
jiujr,  bowavet,  awarded  pUinlil!  Kin,  and  judginent  for  this  amount  and 


MflnlfMd  Oonnty  Onntan  MtnAw.Mm  JndiarMiy.n  paint  awee 
to  wheibsr  a  wonman  waa  antifiad  to  sonpaBiMlon  ommp  tba  Work 


mcn'i  Conipcneation  Act  it  his  Injarii  s  were  directly  due  to  an  ossaolt  by 
.1  t<i  rivv-worker  In  August  last  two  men  (Watson  and  Olive!'  employed 
hy  a  ririii  M  coftrart'^r'?  '.n  cnncietirr..'  r-rr?  cf  thfy  Kpppr  f^fy-r-.  of  s  transit 
ifj'id  .M  Iht'  ncv  Sallord  due*  i,  mrn  ll-d,  and  i.'i.w  -'.ruck  \V,it?"n.  'I'lie 
latUE  Was  not  lituiouiilj  hart,  liul  IcAriii^  lUvOCbui  blow  iiS  Lift«4  hm  lutiids 
and  i>t«pp«d  back,  with  the  reault  that  he  fell  over  the  edge  ot  the  ttoor 
a  depth  of  9'ilt.  Ilia  leg  was  broken  and  he  sustained  leriotis  internal 
injurica.  11c  -icw  able  to  get  about  on  crutchei:.  For  pl  iintiff  it  was 
contended  tliM  t-ii  accident  was  caosed  by  plair.'.iiT  ^  <  i  rut.;hing  in 
some  "  Btirtups  and  that  it  arose  out  of  bis  employment.  For  respon 
dents  it  was  argued  that  tbe  accident  was  dne  to  U*e  assault  and  not  to 
anything  connected  with  applicant's  employment.  It  wtu  a  tortious  act, 
and  it  bad  been  hold  that  in  ■orb  a  case  it  was  not  an  accident. 

HU  Ronoiir  said  tbe  aeaident  was  the  result  ol  nn  a^iault,  and  he  had 
no  diiiiht  th»t  tho  f /rRiolsture  intsndwl  <-iich  a  ca£*  to  bf  covned  bv  thr 
Workmen^  r. mijsf.-iil.dii  A  ■,.  hi  ^iiintage  r.  L.  iV  V.  Kiilwiy  C>.. 
however,  the  Court  of  Appeal  took  a  diffi^renl  view,  and  he  must,  tbeielor*. 
'  I  io  Invmr  ol  tha  oontneuno. 


In  the  King's  Bandi  J>f«i«3on  OB  Jvmbs,  bifon  Mr.  JmtiM  DarliDg 
nd  a  a|icoUI  jmy.  tba  Itlhor  ol  a  joaui  nanwd  Vndoniir  okimed 


i&mmnn  from  the  London  Electric  Supply  C^rpa.  under  the  Werkmea's 
( ompemHUion  Act. 

iir.  OEUM.\.INl'.  K  C,  for  plaintiff,  B»''i  his  ciipnt  wm  father  of  a 
\..uch  who  met  hia  de&th  in  defendants'  Euh^taliun.  in  ItUckfrmij  ro^d. 
Luuduu,  w  here  the  youth  was  employed  as  ck>u;er.  Tiifi  gab  litauon  was 
connected  with  the  main  tlation  at  Dep'.ford,  and  it  had  the  nsoal 
applianees  tor  converting  h!f(h-t«n*ion  current  (10,000  volts)  to  '2,000 
v.Ti:i,  nr.d  thfn  trarsrtlttiii;'  H  to  jilici  '.vlicn  it  was  used.  Siieli  a 
i:urr»"nt  win;  «ull '^irni  lo  run^c  driilli  W'  uri  .nrH'  .:  i.rniiig  in  Contact  wi'.ii  it, 
and  the  greatest  care  was  necessary  t<>  protect  the  people  emplnyed  in  the 
plaoa  tiMB  injury.  Tbere  mn  a  Dumber  of  converters  which  tli«  young 
man  had  to  clean  and  dust  every  morning,  and  on  March  4  last  year, 
whilst  he  was  so  employed,  he  tell  down  and  caught  hold  of  a  live  wire. 
He  was  picked  up  insensible  and  taken  to  a  hospital,  where  it  was  found 
niK^'^sary  to  amputatf  onp  arm  and  h  ah  legs.  He  died,  and  his  parentfi 
■tii.v  .-.ought  to  reciM'.-  d.in  ni.^'.  mi  account  of  alleged  negligence  of 
dclendaaia  in  not  efficiently  protectiBi;  tbe  Urn  wii«.  Pkintifl  had 
anUad  to  iIm  Hilinilania  nr  omnpiniiitloB.  mA  Mhv  ninA  t»  paf 
rnaanaUa  fanard  aqioiioto  and  aiodlaal  allanihnoa,  u  any>  ond  oom- 
pensation  under  the  Workmen's  Compensatlnn  Act  if  thii;r  were  satined 
that  be  had  left  anyone  depot>dent  upon  bis  earnings.  Plaintiff'.')  Mlicitor 
asked  for  £300  compensation,  bat  r^3  nn  FPttli-nrrnt  had  hern  arrived  at, 
the  present  aition  was  brought 

During  the  evidence  which  went  to  show  thai  the  deceased  only  con- 
tributed to  the  parents  the  cost  ol  his  bondf,  lb.  GBBMJJMB  aid  it 
was  impo«ibl«  fur  him  to  prove  dami(^  and  Iw  ooald  not  can?  tha 
caf  any  fiirthtrr 

li  s  LOllDSlill'  rxi>rc>.".rj  t!;i-  opinion  tlial  plainlwT  iuul  hetn  \vTj 
ill. ad  vised  to  bring  the  action  as  he  was  unable  to  piove  either  negligence 
or  apaeial  damage,  aa  tho  deeeasod  waa  only  bringing  into  tho  howi  ^ 
per  w«pk,  out  ot  which  no  pMUt  eoald  be  made.  FlaiDtHTll  (Cilllitor 
should  have  known  belter  than  t«  sav  that  he  conaidendMIMniBOlimlt 
claim  under  Uie  circuinatanooi.  It  plaintiff  would  tab*  hi*  adrtai^  ho 
would  100  what  bo  ooald  amtnge  with  the  dalandant  oongany. 

Tho  caao  tmo  nMhimni  on  Uii»  undertlndisf. 

At  l''udl.  V  C  jui^t)  ("o  irt  last  week,  bofore  Judge  Howland  Itobcrl*. 
a  tfuncar  conductor  named  Lone  sojght  to  obtain  from  tbe  Dudley, 
Stotitbridge  and  Diatrict  Electi  ic  Traction  Co.  compensation  for  injunea. 
Applicant  was  on  April  6  engaged  on  a  car  that  at  the  time  of  the  ao«i< 
dent  w»i>  standing  on  one  cf  thfi  "idinRs  of  the  nurltci  plai  -  .  He  was 
luninin  luuiid  ihr  trv.lles  (v  ie  '.ihi  ii,  throu^'h  tin-  al  .ivr'd  cnreles^nesB 
of  a  motornuto  on  anollier  car,  his  left  leg  was  crushed  between 
two  tramcars.  The  injiiiwd  Ifanb  Itad  to  bo  aapntatid.  tho  mm  bainii, 
therefore,  totally  disablol  lor  his  then  employmani  Tbo  qiMttion  wosa 
as  to  whether  the  accident  occurred  on  alight  railway  (and  sooama  withiu 
the  provisions  of  the  Workmen'*  Compensation  Acts),  or  upon  a  tramway. 

His  HuKUUIt  held  that  tbe  sidini:;  m  n'  imed  in  oonnaeticn  «ilh  the 
light  railway,  but  aa  there  was  no  pruof  iliul  ihs  aidia^  WO  aoottllMM 
undot  tho  Idght  Uailwa;  Otdoi,  tho  action  most  hul. 


MUNICIPAL,  FOREIGN  &  G£N£RAL  N0I£5. 


▲PP0INTHBNT8  VACANT  AND  FILIiED. 

Thrc«  addiliuna]  a^^lttAnts  couipetont  ti>  i;;  .  ■  nmr  irsion  in  tlio 
theory  and  praclicc  ot  electric  iimcbiii"  di  ^i^^r  ,  i  iis-.n.Lison  nai 
teatiiiK,  arc  wantoil  in  the  department  of  tiKctricil  tniginecnng  of  lb© 
City  nnd  (iiiiblK  Tr^rhnical  Collegp.  Couiiu)<iiciii;;  aalntioo  £900^ 
£1'm  null  il!">0  i>er  annuui  respectively.  ApplicaUono  to  Prol. 
A\  rt'iii.    ■^i  o  ;iU  1  ml  ftilvcrtispinciit. 

An  anMHlarit  is  nliH)  rciiuired  fur  thu  tuuUieuialicul  dcpurtiuent, 
who  poawosca  oonnd  knnwlodgn  of  olamontMsr  niBlhomuko  nod  U 
lite  eleinento  of  tba  diiSBmntinl  ealenhn  nad  int(«nl  ealeidtia, 
Bafaqr  SICO  par  nonim.  Applinltoaa  lo  Prof.  O.  Bonrici.  So* 
alio  ndTcrUwRranfc, 

.An  asni.tlant  im  required  in  the  civil  ami  uiecliaiiicttl  ensineeriiii; 
ilepartiuent  of  the  City  iiiul  ttuililH  Coiitral  Technical  Colleijo. 
K%li)bttion  rond.  London,  S,\V.,  w  ho  can  Inach  moobamoal  dtawioa 
and  luecfaatubici.  Hiilnry  tl.^O  per  nnniUD.  ApfltoatMNW  tn  VtW. 
W.  I'^.  l>iJby.    .'5uf  also  udv^rUsflucut, 

Mr.  T.  15.  Ilolliduy,  onginwr  and  iiionagor  of  tho  Urighton  Cor- 
poration tramways,  hiw  tcuilercd  liin  reaignation  in  consequence  of 
his  httvint?  necppicil  tlie  puKiliuii  of  manager  of  ibvUnstings  Kleclrie 
Tramw.i  >  -  (  Tor  ii  imtiibcr  of  years  Mr.  IloUiday  lielil  arespoiv 
Bible  poBiUun  in  tint  seriicu  of  (liii  Imperial  TraiiiWftjHt  Co.,  and 
Bupprviscil  the  li«y ing  of  that  coiiipany '.i  perniajienl  wayaia  I^Mwtoti 
Uriatol,  Sto<l<lon  on-Tctss,  Middltisbrough  and  oth*r  towM.  Ha 
was  prc\  ioiisly  for  11  yooTiwitblbo  MolMwrno  Cabb  Vrani«a,ya  Co. 
and  wHsappuintcd  ciigiiiacraadauMUCoratBii^iloniiiAnKnat  IMft 

Uradiord  Electrieitjr  eomarittaa  bnv*  npcimitod  lit.  C.  W.  Sah, 
of  (.  roydoo,  n»  aecond  aariatuit  anghMor  M  £360  Mr  aDBUin.  Tba 
othar  oaodidntoa  in  tho  ahort  liat  mn  Maion.  J.  It,  BUUn  (SiMBt. 
hum),  I.  U.  fiimll  (Wnnicator)  and  S.  N.  Vma  (Wimbladon). 

>V.  R.  Ni«e,  nfLancaator,  hao  boon  appointed  motor  aaaoMit  M 
BMiroenmitb  olevtcmiy  mmkc. 
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M  IwiA  Kpyfliiiitad  nfwinlwdiat 
tMr  osovonien  to  tlwim  tcMtton. 


Mr.  Balpb,  of  BMfarM4ga. 
of  the  tmmwayt  ot  LMth  diuiof 

Mr.  I'rvJftrick  Conttai 

bM  tM'<-ll  appointed  i]iMia||wa{'' 
m  A  Miilitry  o(  £400  par  ijinum. 
Mr.  W.  II,  Osbji  of  LiiMoln,  has  Imm  anialiilad  duur||«  Mutbit><>r 

Dovw  Cofpotation  lait 
■Utiioa  «iparintoiui«at  (b  i 
JI180  par  anBuai,  rimg  by 


I»r  of  Ayr  CMtomtion  tcaRnrm. 
Um  Piaiaicy  Diatiwt  'ftaiinwaja  On., 


qipaliilad  Ifr.  C  H.  Lydall  an 
to  Hr.  T.  HcOiD,  tOHRiMd;  nt 
iaerauMiiM  of  <95  lo  ^0900; 


Battaraoa  (IiOadOB).— The  LightinR  eommittoc  reportrd  on 
Monday  thm  Ihu  r.,  A  8,\V.  Railwa.v  Co.  liad  been  in  treaty  for  t\m 
mipply  o(  ciivrgy  for  llj^htlnR  nud  power  nt  ihv  Nine  KIiuh  goads 
yi»rd,  »!>il  thf  tiirt-i-for5<  Imti  itilituntod  thi  >r  svniifigti<-<«  !  »  tskc 
aupply  iiM'i  Kiiiimjil.'f  i>  i-uiiMuiiiptioil  for  fi- <'  wMr»  "f  JCMi  rwiii  uii;;> 
per  aiiii'iiii,  us  )i.  r  •.crm-  ;ijjn-<-<i  ;!pon.  T'h'  i  imipiinv  nl  i\  lul'T 
dtttf  rC'jniri'  ii  imu-h  largt-i- ■jimiitH'r  !■  ■  I'l'  ■•npjilii'il-  'I'lir  (■"tiiiiir (i  n 
hnvc  iiski  I  the  olootncal  enpneer  to  pr«pftre  a  sclieiiie  to  itieliido 
(hr    111  r>v  of  aaerrat  to  tba  whola  of  toe  mtomivo  Nim  Ebua 

gOLKtls  J»rtfd. 

Wwfciwlim— Mia  Duliinl  Conoal  mv  mnr  oonoloriog  the 
■dviWibOily  of  taking  over  the  eleetrieitT  worba,  wbicfa  have  been 
maintnintil  by  Ui«  ]!ritish  Insnlntod  St  ifvlsby  Cablcn  i  l.td.)  for  tlic 
paal  five  yolirx  under  lease. 

Tl)e  Coniicil  reri-Mlly  di't'id»d  tu  ohaixo  7d.  p«r  unit  for  electric 
rnrx-nt  niipplied  for  tnielinn  from  0  p.in.to9  pJM.  and  l|d.p«r  unit 
for  tite  rt^innindcr  of  the  'ii  lioors. 

BannOBdaoy  (LosAoBI.— Tlxf  engineer  to  tlie  Snrrey  Coinnierrial 
I'oek  I'o.  recently  iniiiiiecd  if  tVii-  Council  uonid  snpply  eunent  lo 
the  Ciinipniiy'rt  .\i'orn  and  I  i  n jim  trial  ynnU.  tl)4*  fornitr  (up  to 
M  »ni|>i-re»;  1)>  <'nd  of  I'cbmnry  and  for  Connnercial  yni'd  Oip  to 
41)1)  aui|>er>iit)  by  niul  April  ur  earlier. 

Tho  rlcctricaJ  ■•nginecr  (Mr.  W.  H.  Vincent)  riuid  lie  coald  give  supply 
at  the  datvB  najiied  op  to  »i3  aapKM  asd  3  jO  ampere:!  re«p«cti(el]r,  and 
the  ooti  of  tb*  eitvnaioDB  woitld  ba£lU  Md  £H'I  respectlfdy. 
It  wax  decided  to  »upply  current  nt  ratcK  quoted  to  the  company  in 
Iieeemlier. 

The  eU-ctrieaJ  engine<>r  nliwi  reportud  bavin);  be»n  in  >iej.'<ilHtinTi 
with  the  S.K.  ,4  C.li.  i''  -.  rt  ijunlini;  »  special  tariH  f^ir  .-ni  r.-nl  In  In- 
Hsed  for  liKhtiuK  the  utmri  'i^'  -  mi:'I  nrritx  <>f  ini/rv-  ilu rlliiiL;*, 

liiiil  111  oonauleriition of  cum  iii  K.  :ml;  ^'imis  ■■!  (liiriii^-  nil  (iic  ^lonr-. 

of  <larknc«!i  the  street  lij>ht!"u  r:ir.       .lii.  |i,t  mii'.  is  l.i  In  cluirj^ml 

Bl'assB.  iilcctricity  auppli  u.i..  iiiaii);.ini'.iil  or.  Miaulay.  The 
works  havf  1111  .  rtcl-  ]  ;uid  ojiupped  by  the  National  Electric 
C'onatruction  L 

Oallaadat  a  WQTkB  Haapltal  and  Dlatrata  Foad.— We  have 

before  called  att/Cntion  to  the  excellent  work  that  is  being  done  by 
Hut  HoepiliU  and  Distrtua  Fund  ussociutGd  with  Calleudur'a  Cable  & 
Conatnielion  Co.  Vnai  Iho  aaeand  aonaal  npocW  wUeb  ia  now 
balMo  ne,  it  ia  elear  that  the  good  iroric  toatimaa.  Aa  ovidancc  of 
tbo  nece^iiily  for  thia  fund  170  lelu-rs  fur  thavoiiooa  boapitab  to 
wMch  tho  fund  has  snh«crilie<l  have  bien  iaaiMd  dwing  the  patit 
yi  ar,  lU  nicnilters  of  the  fund  have  undergone  operations  at  the 
huspitnlti.  74  letters  for  siirf^cal  appliances  have  been  issne<l,  and 
Rrntnilirs  to  the  amount  of  tlll..VH.  have  been  granted  to  liieiiibera 
l<i  ii  lr  DMT  dinienlties  in  which  they  have  found  themselves.  Sub- 
scriptions of  nieniben  amounted  to  fitiH.  ,')s.  2d.  in  the  year,  ami 
tM'yond  thix  Calleiider's  Co.  have  contributed  i,''iO  as  a  donation,  and 
about  jtao  lu  addiltUU  has  b««u  voU«ct«)d.  £11 1  has  been  Krnnled 
tma  the  ftmd  to  vanaaa  boapilala,  tfaa  Sagqgioal  Aid  Society,  luid  to 
oanvaleaeant  hamea.  Tba  fimd  haa  tlmamewry  wa;  juatitied  its 
Mdatenea.  and  nnHthaToiiVTad  •  gnat  boon  to  ita  nwrnfaora.  It 
eomcbidea  ita  aaeaad  jnr  of  anitanco  witb  4174.  Ida.  M.  in  band. 
Oatalognaa  for  Soatheni  Nlgaria--  Mr.  Frederick  J.  Hughes. 

H.M.  Travelling  Inspector  of  Tole^n'nphs.  C'alitbar,  Southern  Nigi'rin, 
will  be  )>1'  \!«'  1  to  reeeiva  from  tinio  to  tiina  oatalo^tiea  fioia  manu- 
facturuii,'  Kii  i  Kuppfy  boiiaaa  that  may  bo  conailered  Ukely  to 

interest  hiiu. 

Obelaaa  {ttOBdOBt.  On  Wcdneeday  the  Council  dbcnssed  a  letter 
from  tho  I.tx-nl  niirfrniti(>nt  Hoard  with  rp.ifteft  to  titr-  recent  appli- 
cation fur  .^aiu'lioii  i  i  imiTOW  i;2U,0tK)  fur  j.uliln  L.uth^  uihl  for  an 
tndepeiiiient  vieetne  iigiaiinjg  plant.  Thtt  llonrii  n  pUi  il  tU.it  while 
the  Bchenie  appeared  lo  be  ueiiilly  «[\tijfiiL-tory  the  Co  .iicil  would 
be  well  advisird  to  consider  whether  it  would  not  be  more  econoiiii- 
cal  to  purchase  elcctrio  enncnit  N^nirad  xathac  than  prorida  ilieir 
own  KBHerating  plant. 

Obaltaabam.— An  imiuiry  was  held  hare  buit  waok  into  tl>e 
applioatiaD  of  th«  Couucil  for  permieaion  to  borrow  i!S,000  for  tin 
pmcboM  «f  additional  plant  to  anpplyakctriD  eotnnt  tothe  tram. 
MMiya.  Than  waanooppoiilion. 

CMnalno.  -Ponstewart  Sanitary  and  Waterworksi  cominitt4!« 
ncantljr  aaked  the  Kiiral  Council  to'Ught  the  i.treets  of  I'ortstewart 
and  to  aatboriiHi  the  appoiatmeut  of  an  aleetrieal  engineer  to  deal 
vith  tho  qtUitiott.  It  waa  dacMad  to  dafor  conaidorBtion  of  tho 


mattar  mtil  •  mamoiial  tn  Ctvwv  ot  alactito  U^hltog  algnad  bjr 
thno'lantha  of  tlM  VortalowBrt  ntapivaiN  haa  bam  taoaivad. 

llMMlliinrtMllliiini  to  Hr.  JiHMt  IhaoMB,  JJf^  0A.<-Ou 

Fridayloat  tho  ataff  of  Heiaia.  IbtTer,  Faxnuui  *  Co.,  i'olelMitor, 

•;ave  a  coiiipliiiientary  dinner  to  ^fr.  .laiues  Paxnian,  .1.1'..  CK.,  in 
the  )fas()uic  Hall,  Colchester,  to  eoiiinietnorate  his  terni  of  oHico  aa 
^lich  SlierifT  of  the  County  of  I'snex.  In  the  afternoon  a  lai'ge 
party  of  guests  were  shown  over  the  extfuiaive  works,  eoverin);  an 
urea  of  18  acres,  mid  fitt<'<l  witb  mtist  menJern  plant,  inarhtncry  nnd 
tools  (or  the  inBiuif.irtiiru  n(  i.  ii(,'inHS,  IwiltT*  inni  ulhtr  luafliim's  for 
which  the  lirui  have  a  well  cwriied  reputation.  1  r.:'  Manors  were 
afforded  an  opportunity  of  inspecting  an  en^'iuo  ot  l  ion  n.p., 
coupled  direct  to  a  7S0kw.  alt«rDalor  ruituing  on  lest.  These 
donnfa'aoting  anginaa  are  a  naw  dapaitniw  in  tlio  dtm'a  maau' 
fitetivaa.  Tnera  ware  alao  on  dunr  aevantl  anglnoa  of  a  aiudlar 
type  on  order  for  Sheerncas  linckyard.  Paisley  and  Ssvirtdon  Ela^ 
tricily  Works.  Cape  Town.  iic. 

At  \hi-  li»tii|iirt  Id  tlic  cv<'n!riK  thr  chair  was  oeeopic'!  Iiy  the  secretary 
of  tiii-  coinpsT.v  (Mi,  U,  IIril!<'v  K.tii;i,and  there  >eri  pr-:'ft^nt,  anian^^Ht 
manr  others,  Sir  WilUam  IVeeoe,  Sir  Wm.  Birt  (direolor  U.E.  Kailway), 
Hit' J-  Wilaoniani^naar  O.E.  Hallniv)*  Ihalfeqwal  Oahb^er  (AM.  E. 


J.  Bandera,  die  Unor  of  Chetmiriaid  lOdnngillar  W.  P.  Oepp  >,  Ur. 
W  I^axmao,  the  Under  Sherifr  (3lr.  C.  B.  O.  Gepp).  the  majority  ot  (he 
aldermen  and  conocillors  of  Colchester  and  the  following  member*  of  the 
stair :  Messrs.  il  AUon,  A.  A.  Am.>ld,  A.  Daile-.  J  M  BHvell.  C  Urun 
Ding.  A.  r  Uutcher,  C.A.  Cicaawell.  U.  W.boe.  Slephtn  KiiJj.  \i.  Finiiu., 
H.  Flake,  J.  Francis,  R.  Franklin  :Chelma(otJ>.  il.  uUi*,  \\.  iiiriiUK. 
F.  W.  Hall.  T.  11.  Hanriaon  London:,  Geo.  Haywood.  It.  L.  K.  Ha/ell. 
H.  H.  Ilollaway,  Stephen  Irey,  Hermann  Jabn.  W.  W,  Judd.  (i.  K.  Lloyd. 
K  N  JifikMB,  r  Mef'klenterp.  H.  McCalmont.E.  Millboum,  iieo.  Phillips, 
H,(l  I'lnn.-  M,  <1  lUuif.  V.  II.  I'M-oc,  A.  Sawyer,  tioo.  Siuitb.  J.  T. 
Hmith.  8aniurl  Smith,  Sidney  Hmith.  and  W.  Turner.  Ttw  Kari  of 
Warwick  regretted  Ma  ioaMIHgr  to  bapmnnt,  owtogto  Ma  lenvtag  RngitaHid 
the  Rame  day. 

To  the  toast  of  "  Knglneerbw."  propo'sed  by  Councillor  A  Piii»n,  J.P., 
Sir  Wii.i.ioi  l'iirr<  r  reaponded.  and  said  that  it  was  now  5.t  Team  sine* 
hf  entered  the  fUf'in.  Lirmr  profession.  »nd  4<>  years  sinee  he  became 
K  tn.Tnl.H  i  of  tlv  In-l.tuthiii  oi  Ciiil  Kin:iio <?rii.  At  that  time  the  mem- 
bemhip  of  the  Civila  was  atiout  }UU ;  at  the  preaeni  da;  it  was  about 
T.fXK).  The  apsUaation  of  electricity  to  practical  work  fiS  yaara  af|0  waa 
very  limited,  Mt  to-lay  the  engineering;  industry  had  benefited  largely  by 
the  imrocnue  development  of  electrical  engineering  Mr  Wii  w,  who 
alao  responded,  referred  in  high  piaii^  to  hia  experieccc  of  th<  » .  rk 
turned  out  br  Mesars.  Davey,  Taunan  iV  Co..  ot  which  he  bad  bad 
Ii'  iLiaintance  tor  'in  jt»n, 

Tbe  CiiAinxtN  then  pmposed  the  toast  of  the  evening,  and  said  thitthe 
atatr  deaired  to  celebrate  Uie  honour  ooDferred  by  the  King  on  their  chief 
aa  High  Sheriff  ot  Kssex.  Mr.  Paxman  (be  said  >  was  held  in  the  very 
highest  eeteem  by  all  wh-)  knew  him,  either  ?{)ck!!y  or  in  busiiiee.-.  dtnl 
oeitainly  the  staA  of  Davey,  Pasmitii  A  f'o  vicn  aiiiung.-t  ih  who 
appreciated  the  many  gtMd  qualllleeof  their  ehief.  Baptesenting  ibe  staff 
on  ibUoaeaabHtihaaaaMaatmaktoobiglUgrof  thecooiiderate  manaar 
with  whieb  Ifr.  Paaiaaa  tioatea  tha  itaff  and  all  employes,  every  one  ol 
whom  was  proud  to  be  asiocialed  witb  Mr.  Paxman  utui  u  Itl;  iht-  under- 
taking over  which  he  presided.  The  honoar  »tikh  hs<l  hi-cn  conti  rred 
upon  him  ky  the  King  the  staff  regarded  a"*  n  >""»l  tnltate  to  Mr.  P»»- 
man^.  lit',  nhieh  had  been  ihowa  by  tlu'  (U-tmn niUion  and  energy 
which  ite  ii&4  brought  to  bear  upon  Uic  unduiUUcuic  with  which  be 
bad  boon  lo  long  associated.  Toe  present  worki  were  eetablighoil 
nearly  tO  years  ago,  and  were  an  aliiding  testimony  to  the  energy 
which  Mr  I'sxiiisn  had  shown  in  li:ioi''iin,'  l;iiini  to  their  prf?i>nt  ;--IkW 
of  tfVui.ni'y.  In  thi.i  cauiitrv.  in  .Viiifiioa,  uml  in  all  psitF  oi  ttiu 
world  tbe  name  ot  I'aiman  in  connection  witb  engineering  waa 
well  known,  and  the  lim  held  a  repotalian  aaaond  to  noaak  Mr. 
Paiman  had  been  twice  mayor  ol  OoJehester,  and  waa  a  irood  landlonl 
and  a  benefactor  to  tha  town.  They  all  wished  tiieir  ehief  and  friend 
very  many  years  ot  happlneo  and  tite  full  eojoyment  of  good  health  to 
oontinut'  bi^  iahour?.  He  wii^wl  to  add  that  the  ataff  and  rmployes  had 
the  «iiiif  h:^h  ojiinLon  of  the  Hii,-''  Shiiriff'a  son.  Mr.  William  Paxman. 

The  toast  waa  drunk  with  great  enthusiasm,  and  in  reply  Mr,  P«xm4N 
thankad  tbe  chaiiman,  the  etaff  and  emptoy£a,  and  the  guests  present  for 
tha  bind  reception  be  had  reosived.  He  was  extremely  proud  to  be 
ftssoclitlwl  with  the  splenflitj  :i:n(\  tlie  ?>oniip»iiy  had  aronnd  them, 
alwayx   honoiirah^e.  willmi;   iiii'l  Il  ••>-'n    :jI,iv:o'J3   that  with, 

oil'-  ihi'ir  »0' operation,  good  wwkiuaoship  and  energy  he  could  not 
lis',  I-  cuviJiUahed  and  brought  the  Arm  of  Davey,  Paxman  .V  Co.  to  iti 
ftoxjA  high  position.  He  regarded  it  as  a  groat  compliment  to  be  aeked 
to  maet  his  stall  on  an  occasion  like  tJii*.  He  desired  to  pay  a  well- 
merited  tribute  to  his  son  (Mr.  William  Paxmao),  whom  he  had  every 
reason  lo  know  wan  miiL'h  rtipectcil,  aniJ  who  liad  no*  UiXc.n  over  an 
active  part  in  thti  control  d  tht  undtrtakiiv'.  Wilh  ro^'anl  to  llu-  future 
ol  eogiaeeriDg,  a  recent  riail  to  tbe  United  States  had  impteesed  upon 
him  the  naaMi^f  te  mmllnMl  atalBaiB>  Iba  Amwiena  sueeeai  naa 
largely  doe  to  tho  ftMt  that  tba  AnMiiaan  man  ihaiaaehly  believed  fn 
liiiii^elf-  He  (Mr.  Paimao)  did  not  think  we  had  much  to  learn  from 
.\nii  ri«a  in  the  building  of  large  engltRi;  and  boilers,  but  from  r  .  ait f  il 
study     the  Americii!  mirthr>ds  of  hn^inese  a  great  deal  was  to  be  learned. 

Th<' to».it  u(  tho  iirm,  pioposcit  Aid.  H.  Oomly,  J.P.,  was  warmly 
rrocived,  •tad  van  ie^yansM  tu  by  Mr.  William  Paxman,  Aid.  Wilson 
Marri«g<!  and  Mr.  A.  P.  Bntebar. 

The  lli'iti  SiiKKit  r  then  pmpoaed  ibe  toast  of  the  i«t:ifl  of  the  Standard 
Ironworiia,  and  mpoltod  Ihara  «aa  no  boiUing  in  tba  town  large  •noaah 
toaoaoMittodaMttanhala  of  tha  Blair  and  Mufleyto:  hatha  wndd  KM 
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th«m  til  to  Jmow  how  mitolilw ufNdaM  ttwjpiraA  wvA Hhv (W,h«w 
shown     the  many  priiai  fhaj  ltd  wo«  nt  •ifiiUllom  sod  aiatiAm  In 

keen  competitiun. 

Sir  \Vii.i.JA»i  ItiiiT  cipre;  J  p  doaore  iil  beint'  prestiit  on  the  occa- 
ion  to  do  boDoar  to  Mr.  raxatan.  Ewtx,  ht  saii,  wu  tenowited  lor  its 
hospitaUtf.  and  there  nu^aoMumprMadtattra  !■  fhawnaitgrtlMii  tiie 
j^Kcnt  Higli  Bhcriff. 

Durins  the  prowediiifiii,  which  luiadta •  lM«]lO«V.  the oiviiMttal  blud 
of  the  Standard  Ironworks  (condmM  bj  jSt.  F,  flodliiv)  miland  aa 
excellent  nclection  <>l  nuisie. 

Ctutoms  Changes.— Ttin  Uounl  of  Tnuie  IwTenMived  funn  th>i 
High  CoiuuiisHioiicr  lor  CmiAfln  bulletin  No.  8i  (ItKMl  iwuetl  by 
the  Canadian  Departiueat  of  C'u>>toiiis.  from  whicli  it  uppear;*  tlia't 
ftUiouL'  the  articlpn  xtibject  to  sp-f  iiil  duty  (if  Hold  at  ft  rediicinl  prire 
fcrt'Xpui  t;  ;ii  t        fb|;owiiig  :•  - 

Kieciric  traveliuigcrsiii  ^,  i  1-  I  ric  tm!tfrs,elo<;tric  iiiolor»,  dyrkamoa 
and  gentratort,  traoBfoiui  i-.  -« ilchboiirds,  in»iil»l«d  «ir<-H  and 
cabUa,  iacandvKCcnt  and  arc  ininpif,  porcelain  iiiMilator^  and  rieat.i, 
Bl^itaiinB  a»Mten,_  awitehea,  cnwa-anus,  mtont-.'*,  phig^,  n>.4i'ttc-» 
and  wuntK  aMCaiociM,  deetrio  faaaa  for  bkiiting  purpo&c-i,  wite  rods, 
atnieliinl  wotk  (Inelnding  bmvy  cutiitga,  and  wire  of  alllnnds. 
abMaand  RMigm). 

Dablia.— At  th<i  moetiug  of  the  CMponttion  on  Moiid«v  the 
rvport  of  t)i«  cominittH.-o  i»  tlw  whola  honae  recomiDsndtng  the 
Council  lo  retain  in  its  own  control  the  electric  lighting  nndfr- 
taking  uiu  ronKiilercd,  tuid.  aft«r  a  brief  discnsHion,  approved. 

At  tlif  riiiic  niocting  a  letter  from  the  Irish  l.otal  (iovcrnnient 
lioanl  n  .i^'  f  •  nl.  JioUfying  the  receipt  by  the  Uoard  of  the  report  of 
their  chi.  •  r:, rn>r  iuisp«ctor  (Mr.  Cowan)  on  thp  rpfpnt  r>iTnin 
into  the  ii[  pill  i-  i  ll  I  the  Conwralion  for  ■..h  imih  ::.  n  mic..'  i 
ioAU  for  additional  generating  pknt  at  the  I'.gt-  i  lii-u-.-  -t  it;i  n. 
Aftar  nviawing  the  main  features  of  the  imiuirj,  ii.  :■<  p.  rt.  a  by 
Ifr.  Cowan,  lha  Board"*  couimtmii'alion  concludes  «  kdlowa  : — 

Inrlew  of  the  circnmBtanoea  of  the  cas«,  it  appeurn  to  th*  Board  that 
the  Oorpuration  wrm  not  yet  in  |io««csaioD  of  ctmr  and  com|»r«h«iMiYe 
inlorrnjilin")  n  i  l:>  ^v?mt  wae  i»:!uiird  to  convert  the  figcri  TI  fhrme 
inii)  ;•-  ,ir<ii  -  (ii:  iii: i l.?v -.iiki-M.:,  and  the  iloard  oonsidcr  tliut  rhr  C'jrpora- 
(ion  »fauulii,  without  delay,  invvatigate  most  eartfully  tlae  question  as  to 
what  adiUtiaaal  capital  aiptoditnre  wa*  nanastary  to  proride  for  a 
iMger  ORtptit  for  pinata  aooaninptfam  than  bad  yet  been  eatiotaled 
tor  hy  \hr\t  engineer,  and  to  enable  thctn  to  toUil  Uiaic  itatlltory 
ebi  x  >'.iori  I'l  sxtecd  the  eiMtric  supply  to  Cloniiul  WItlHtat  Tanraanlnl 
managcmcat  it  would  Iv  foaod  iu.poisible  for  Bome  year*,  Irrespcc- 
tiva  of  the  amcant  of  c&pital  expended,  to  prtvcnt  na  annual 
10^  in  th<:  working  of  the  undertaking  or  to  rtdtim  lha  pniieat 
average  lalaprioaof  «id  per  unit  to  the  mm  madanla  dgaMwllidh' 
are  charged  ror  alactrical  supply  in  other  plaota. 

With  te«|i«ct  to  tbo  iiirliftit  oii  for  njictloli  to  the  loan  ol  £21.000, 
the  board  uttw  nu  i,  .•.i,  t  tuo-ijou  the  wisdom  of  providing-  the 
additiooat  l/iOOkv.  generating  set,  and  they  wortlil  h«  preimred  at 
uaytMM  tuaa  to  amatlon  a  loan  for  that  pmpuBi  .  1ml  ill  the  mean 
lUM  Ita^  tmitM  that  the  Corporation  wonld,  wjtliout  delajr,  apply 
ihomBcKea  to  the  »•  ri- ng  rjuestlone  raised  at  the  inqoiiy  aa  to  BOw 
the  gontial  scheme  *:  m  i  1..  nuproved  in  order  to  prevent  anmlal  loa  to 
the  ratepayer*  and  a»  to  the  eitrnsion  of  an  electric  supply  to  Clontarl, 
which  wai^  iiKm  l  itory  on  the  Corporation  under  thoir  Act  of  1900. 

Dndlejr.— Application  hns  boon  tnada  to  the  Boaid  of  Trade  to 
appoint  an  arbitiat.  i  ...  ilotoimiaa  tba  nloa  W  ba  Mid  W  the 
(Council  for  wal  tn- 11  niiivb. 

Eaatboiime  i  ;:-  Ci  mhh!  have  decided  to  give  supply  of  clcc- 
tsi.iU  jii  W  ill:iir;,tij„  ,11  tii«  isaiiJc  i.-hart,'e  ai  in  Kastbourne." 

BJacttical  Ohoas  Olab.-The  d,. .  ,  dni.  which  was  formed  by 
th«  ii.  L.  I.  .Woiiated  foiupanies  hisi  year  now  t'nniKirrn  over  iW 
mamberB,  and  ha«  arranged  to  hold  ili!  weeklv  galli.  i  n-^  ;  !  Carr's 
naalannnt,  Slrwid  tadjoioiug  CIcmcufu  Inn),  on  Xijursdiiy  even- 


inga.  Chew  playm  aonaeetad  with  tha  electrical  indusirv 
mvited  to  cotumtmicato  irith  the  aeoretarj-,  .Mr.  H.  S. 
]>Oiui(gton  Ilonw.  Nor{Qlk>itMel»W.C. 
BiMtrlcal  BzpOTta  fton  AmwfM  dBiiag  19(H.-Th«  value  of 

exports  uf  electrical  luacluncrv  and  uiateijal ftooi  tb«    llHtd Statff- 
duriiig  1004  unioumf.J  to  $10,lNiO,2ai,  th«  laMaat 
la  I'JOa  chu  figure  was  «a,H;i«,017,  in  1902  wSs 


B,997.19S>  and  in  1901 


,„?*»****'^*y  Mlni"«  -At  the  recent  meeting  of  the  Redhill 
(\Vt7!lriUja)  Ould  iltmn  (Ltd.)  the  chairman  (Mr.  St.  John  Wione) 
^tattd  that  when  the  e.jmpiuiy  -.  new  ele.  trie  plant  waa  uutaUed(iii 
abuiit^tluct  iiiontim)  tlie  oi.tpul  would  be  iii^Kerially  inrrnnaiil,  and 
would  therefore  cimtly  iiiipru\o  the  pio.pecla  of  tbo  eompiny. 
..  Exhibition.^ ft  is  announced  th.ii  the  Capa  Town  iDdoMrhd 
JiXhiljitioii  will  remain  open  mitil  i'eb,  ittl. 

1  ^fl™»"tl»- -  I'l'"!'"' il'e propaaadelectiwitywtnliawMraappTOvtrd 

by  the  Couticil  on  TuciHla\ . 

rorthcomlng  Book8.-The  lOOi  diiion  of  'Oarcke  .  Manual  of 

L-Iectruiil  L  ndert.ikings  ■  wUl  be  published  itia  fewdav«.  Inch  I 

to  the  romenta  will  be  foim.l  a  luimbor  of  »pccial  w^^,  aJiJ  «  full 
t.i    i"^"- •"V"'"^^''"  '•'■i'"l«  r-  as.H«,.-iatr  members,  and  n«.o<Mat'.s 
S-lV ™««i'*"*'t'*"       '  '    '  "      -"Ki'H-OM,  beside,  a  ,ru«,  of  .l.ui,. 
ncai  VIMier  tvhttiii^     mt  (mmne  tff  «l««triwi^  aoKpi^t 


 — Tlic  Corporoliou  tratuway  extension  from  Sowar^ 

Bridge  to  tiie  Triangle  wax  oflioially  InApoctcd  on  Tuesday,  and  wul 
be  opened  for  Iraflic  to  day. 

HaIi£iz-HnddeT8field  ^Tnmwaji.— A  ajrndiaate  wMeh  fto- 
poaoa  to  comtiruct  a  sjmteiuof  tramwayato  eomwet  the  HaUtu  and 
Htidderafield  tramway  ayatema,  liaa  drtained  tb«  aanetioD  of  £lhDd 
Siatriei  Couoeii  to  iba  aebemiu 

BMBMmith  (lmiitm).—Or»  Wodncaday  inetroetiona  vera 
given  fur  teiulerx  to  be  itn  iied  for  xupplymg  oabka  required  §x  tba 
evieasionx  to  Wood-lane  and  Old  (>ak-r(Nid  IhKn  flnna  who  reeantlj' 
tendered  for  the  calde*  lo  supply  tMympta. 

Horaforth.  The  Yorkshire  Kleclric  ro\M  r  Co.  n»cently  offered 
to  supply  electricity  in  bulk  and  the  Piatrict  Council  ha\e  decided 
to  make  a  caiu  aiia  to  ftKcertain  the  probable  ileiiiand  for  curroiu. 

Ilkley. — The  Council  obtained  a  pruviaioiuil  order  in  I'JOI,  and 
in  reply  to  on  inquiry  from  the  Hoard  of  Trade  announce  that  they 
are  awaiting  the  erection  of  the  Itinnley  5tation  of  the  Vorkihire 
Kl'  rti  ic  I  .jwer  Co.  before  deciding  as  lo  electricity  snpply. 

Kaighley.  — T,-'(.lrT)»  are  to  obtained  for  additional  pUii!, 
e^linial  ■!  i  .  i  i:-;  1 1  IHO,  for  the  electricity  work*. 

Labour  QuestiODB  Thr  Elf>e(n."nl  TruUs  rni'iTi  hrl  1  a  iii"<'ting 
last  week  at.V'j'.Liii  il  .uu  lof.i  ■■  i.  jiil-ii'-:  :ii,':i;ii-.i  i/i..'  i'Uj|'1'i'.  ;--i  i:r  of 
cheap  labour  npon  the  eieeincicntioii  of  the  iiistiiei  luid  I  iider- 
ground  Unilwoys  of  Ixnidon." 

Mr.  i.  M.tcuox.M.ii  [whcte  special  qualilication«  for  di«cu««inK  the 
qotaliOBdid  not  tran.^pire]  said  "  the  safctv  of  tlie  travelling  public  wai 
endaogieiad  by  tlie  Incompetent  and  unskilled  men  who  were  engaged  in 
(r*np»  under  the  control  of  hu^tUng  foremen  who  were  themselves  paid 
l  adl  .  •  ;Thc  speaker  did  not  destcnd  to  fltaie-  lo  justify  either  state- 
ment.] In  order  (ha  cantinuedj  (o  prevent  a  disaster  "  whieh  would  oer. 

I  iuly  ooaoz"  Btoaa  ahonll  ba  lakm  to  aaenfa  aerUM  aowpaliBt  and 
well  paid  man  to  do  tba  work. 

Mr.  A.  E«):a  instanced  caMit  where  injury  to  life  and  propnty  bad 
hapiiened  "  which  were  '  probably  '  dnc  to  b.tdly-paid  work  "  as  fol(o*^:^ 
Fire  at  F.ton  College,  June,  IH113  ;  Livcrpofi'  OvrTli'  aii  MnHwaT,  Dec.  23, 
r.KIl  i  train  destroyed,  station  dama^d  an  l  11  i<crKMi'  li.irnt  lo  death  ; 
Piuix,  Aug.  10,  lUtKI  (45  persons  bonit  to  death) ;  also  many  other  elac- 
trfeal  Area  batora  and  ainoa.  Ba  aha  aawtad  that  laaaBtl^  a  ananinaiit 
eteelrkal  eontraetor  Had  ilatad  that  it  waa  erfmloal  for  a  "  woAmaa  "  to 
put  in  bad  e1<<ctric.Rl  work  under  a  floor  above  which  peraon.4  had  to  sleep. 
If  this  v.as  r  r  nun.^l  <  -^iid  Mr.  Kwer),  how  much  more  ao  waa  It  for  bad 
work  to  he  put  iiitii  \'h<!  trains  whleli  would  carry  thousand*  of  the 
travelliiiL'  piillic  ihr  'U;.;li  tin-  i-TLil<'r>.:ioii:Mi  limnels  of  London  ' 
This  is  a  Inusm.  but  Mr.  l^wer  jiiioaid  iwve  gone  a  .step  furUieraod 
hava  informed  liia  haareia  how  such  a  remark  applied  in  the  pw- 
tietilar  eaaa  of thaLoaidon  rndcrgronnd  UailwayH.  Thta  baoninted 
to  do. 

LiTorpooL— ^Rm  tnunways  general  luAuoger  (Mr.C.  R.BellamT) 
recently  pruscntod  an  interesting  report  upon  the  avbjaotof  liaU> 

penny  fares. 

Mr.  Bellamy  uffcj  iha.:  if  11  iiniiL7«,-il  penny  fare  were  intr<><l«f»J  in 
Livei'pofi',  •b-jr,  «  .iil.l  ■<■  -riious  ruV:  of  the  ina)ority  of  tli"  eii;  «n» 
otaiming  eillier  that  they  wore  immi  uuproperly  charged  a  large  proiwr- 
lion  o(  Iba  eeat  of  carrying  the  long-distanoe  ]«ssenger3,  or  that  tiiey 
vhould  be  eaniad  at  a  proportionate  rate  tor  shorter  distances.  If  half- 
penny stage*  could  be  limited  to  ^  mile,  there  might  be  dome  argument 
in  favour  of  their  iotrodootion.  but  it  aeemed  clear,  as  a  result  of  care- 
fully oliy^irin^'  th«  operati.Tn  of  thosia  stage*  In  Olai»?'i«  unil  Sh-j'i'eld, 
tlin".  tlic-  cM'r  jriivv.ng  JeMiumi  f.>r  the  approximatic^i  <il  Itic  haUpecny 
aU^e  ta  point  o(  length  to  that  of  lbs  peoay  stage,  as  in  liondon.  noold 
be  irreaiatiUa.  A  a«uiia  bad  baaa  toian  ot  the  dJatanee  nataUad  bf 
each  pasaenger  on  a  tjpiaal  wula  over  a  fairly  lepreaantathw  period.  It 
wa.4  found  that  ot  the  91  per  cent,  ot  penny  passengers.  30  per  cent  rotle 
Ie«s  than  1  mile,  and  SO  per  cent,  leas  than  1  \  miles.  Of  the  latter,  it 
wi«  fair  lo  assume  that  with  1  mile  stages  at  least  half  the  passcnt'ers 
in  that  group  would  take  advantage  of  theai  ly  's.ill.m;^'  t.^  th'  mile  limit 

II  might  therefore  be  reasonably  calculated  liiat  uudct  msh  stitges  i")  fUr 
cent,  of  the  present  pennv  poamfna  WOOld  pay  halfpenny  fates.  Oa 
the  present  revenue  of  we  Ifamway*  department  that  woald  mean  a 
reduction  of  fiS.OO')  pwr  ari'i'inv  Tn  provide  tor  that  lns=  *t  least 
4i».000,000  ati'-Uti-:!i;,l  liuUprnny  [i'i..:-L'ngorB  would  be  neotni^vr'.  a^xinst 
the  0^  millionn  whivh  at  >»  assumed  would  be  obtained,  lliere  would, 
tlierefore,  be  adaficil  uf  nearly  »0,tiO0,O00  passengers,  representing  a  toia  in 
revenue  o(  £75.<KKI.  To  put  the  case  most  favourably  lor  hallpeniiv  farea. 
And  Bj^Haming  that  in  Liverpool  the  traOio  Agona  woald  rise  to  tliose  of 
Ulasgow.  there  would  be  ao  increase  of  11,000,(100  paaseugere,  whieh 
would  leave  a  delkit  of  32,000.000  |io3Bii'np|er«.  representinc  B  )fA  of 
revenue  of  £-t5,«00,  which  would  further  ii/-  im  rem-i  hv  a  lO  H  ii'per 
oeot,  in  the  operating  cbargu»  due  to  the  Increased  oumber  of  passengers, 
■awwtini  to  tOK.DCKi.  andaaelM  that  tba  aawtaawauMaliaaaiaireto 
beinareated  by  m  per  cent.,  invoivlDg  the  addition  of  Mean,  then  weoM 
be  a  further  capital  expenditure  re:|uircd  of  £4-1,000,  which  would  increase 
itili'i  t.'«t  and  sinkiog  fund  charge  10  the  extent  ot  £'J.GIO.  Whether  the 
addition  of  '•>"  pi  r  ccnt^  In  the  cars  running  ovei  the  slready  congest^ 
linei!  in  the  till;.  o(  the  city  could  be  safely  provide  1  f  r  an  open 
quciitioo,  and  the  committee  might  at  once  be  involved  in  the  probtem  of 
providing  aantiat  line*.  Maviag  rMard  to  all  tfaaaa  oansideratioM,  the 
general  manager  ia  ainairly  ef  Oj^nioo  that  the  Introductioa  of  i>u«h 
halfpenny  stagi  s  v>ould  acriejusty  jeopardise  th'  e-mmerciut  -tability  ot 
the  uiidt-rtttking.    With  reirard  to  workmen's  fai'  -..  Mr  lu  lluiiiy  submits 

that  iATerpool  hM  adopted  a  gmini  km  wbiob  i«  Mow  lb«  Matotoii 
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Ure  of  a  halfpnnj  ].i  r  mil-  lixsd  (or  vorkmeD,  wad  be  u  an; 
cbftiiKe.  He  csdi  Iu  Uh  by  ni^kioj  the  Inmwja  cgmmittae  to  ooander 
whether  it  would  not  be  a  wise  polic.T  to  retrain  l«r  «  lilM  IvOB  «lMri- 
menljU  ooooewiocia  which  it  wontd  be  difficult  to  lanUt  anl  vMah  flH||lt 
prow  dlsattrous  la  the  trarowa;  cntarprisv. 

London  Ooontj  Oomicil.— At  Tuc^ila.v'a  meeting  it  ynm  ogwod 
to  loBu  IliuupatuuJ  t-l,:!:)'!  for  elHilm  it|{iitiiig  puipaoBs. 

TniaiMtrf .— The  total  ncmpU  of  lb*  CaWMil**  tWBWaj*  from  April  1 
tftJn.98«eN  £u50,0Gl.  again  el  £437.734  In  Ibt  Mumpondiiig  period, 
tlW  lencth  u(  (ramwa;  bein^  47|  milvs,  ugatnst^'Ji  miles. 

Ur.I  ICMiiAai)  called  attention  to  the  (act  that  the  Ohatbasii  l^nver 
Railway  ba<)  tnkon  n)T  workmen's  trains,  and  asked  il  the  coailBiltM 
woalil  considi  r  thr  i^U'rli  ii  :  (  the  porchaaeof  the  South  SnhMltallTMa- 
wars  Co.  and  »1m>  If  more  tram*  could  not  be  put  on. 

Sit  U.  BaAOHcaiirr  Mka4  it  th«  oommittee  had  considered  wfaelliw 
motor  enrs  tnald  bo       opon  tlM  pNMnt  Iraotwav  linus. 

Mr  noLiiaa  oakod  i(  Um  ooBmitlao  bad  oomMmd  ttw  iMt  (Int  Ik* 
.Sd  uh  subartMVtta«ii|sOOb«mon^liig  to  PwKMMBttooloaitH^ 
their  lines. 

Mr.  BiKrn  aaid  be  was  afaid  thrir  fowor  ia  tb*  aaltj^boorhood  o( 

I.,auithborough  would  not  enable  thnn  U>  pit  on  more  liomi  »l  mcMnt. 
Ilony  propoeal  came  from  tha  Bimth  Buborban  Tratnwaff  Co.  the  com- 
atttee  woald  consider  it.  Tb^f  IhA  looked  to  see  if  anv  practical  motor 
ear  could  be  utilised,  but  they  were  aasurc  J  at  thp  present  momaBt  Ihot 
it  was  impossible  to  put  on  a  heavy  tiuiti  ir  run  \iy  autO-BOlsr  •> OIV 
other  motor  wSlhout  entirely  recoustruetioK  lite  lin«9. 

Maceletfleld  -  '1 <)Ucstion  of  a  public  siip]ilv  of  tli'L'ti  il  II  \ , 
which  baa  Ui«n  so  often  bcfurc  the  Conncil,  has  assnuicil  detiiiit« 
■hape.  The  appUeation  of  Meaan.  l-'oote  A  Milno  for  u  provialaool 
ocder  app«ais  to  hoTO  hRMIiiiit  matters  k>  n  crisis,  and  Iho  Bootd  o( 
Tmda  ham,  wo  nuihMODdj,  now  otvaa  dafinile  iniimotiMi  that  the 
Coaacil'a  IMl  order  wDl  M  rowiad  mdaaa  some  frmiiina  atapiii  «n 
laki'n  to  earrv  its  prut  iitlons  into  cfTccl.  It  was  tlicrcfor*  ileeidHi 
at  a  iiioetiiif;  of  thu  Council  lost  week  to  proceed  with  a  achi  inr' 
forlhw-itb.  Sulwctinenllv  the  KIrclricity  coiuiiiillii«  iint  liinl 
ilH'idnl  to  invite  ^lr.  .1.  H.  Woodwiinl  <.M«s«r>i.  rr<^«*«>  .\  I'luili  wi 
toineft  ihccommiili-i'  tntlisr<r>i!«HmingMnMit«i  forprcpiiriii/  usi-iu  nie. 

Marylobono  '  Loodon  .  Tlic  Hoard  of  I  .miIi'  liiiv.  i\\ci\  2'i 
Iniit  as  the  iliit<>  for  tli<'  t.:emeut  of  thd  Sc.  Mitr\ti>bone  Electric 
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Motor  'Bluas  aa  Eailway  Foadara.— Ni>ttiTif,ii  un  Tramways 

( .iiiMiiiit. «  rttruiiiiiii'ixl  the  Coi-puriition  to  tijip  ^nc  iii<;  Midland 
iUiltvuj  Co.'s  bill  iti  rarliiimoDt,  chjwtinn  Iwiriij  iiiktiu  lo  the  clause 
tthicli  would  authoriop  tlio  coiiipatiy  '•  to  use  in  connection  with  or 
in  ekleusion  of  tlieir  roilwrtty  syst«tii  or  otli«rwi«t!  in  au^  distxici  to 
vbieh  Ihair  aaid  a^jratao  offiwda  aeeaoai  ormiibuaMi  coaohoai  omb 
and  other  road  Tohieka  to  be  drawn  or  mored  hy  animal  power  or 

electrical  (W  any  meohanico]  powpr,  m  putor  into  ojrroenipnts  with 
any  compitny  orperaonfor  the  suiiplx  ,.i  .'.orkingof  luth  anmibuses," 
Alt'.,  OS  tbt  coiniuitiee  coiisiilor  that  ibo  clana«  wotild  rtisblo  the  com- 
pany to  compete  with  the  municipal  tramway  ttndurtukinf;. 

Parllamentaiy.-  Noticcis  given  by  the  Midland  I'lectrio  Corpn. 
for  I'ovt  er  Ihstribuliuii  (Ltd )  of  intention  to  apply  for  leave  to 
IntrodiU'U  tt  bill  srckiiiK  authority  to  supply  cle<-trical  enorgy  in  biilli 
in  Sto(irbridK«:  to  enter  into  a^tvouitnts  with  the  SU)tirl>i  iil>{('  I  i  tum 
District  Coniu-il.  or  with  utlier  companies,  for  the  supply  of  eieetnc&l 
energy  in  bulk  hy  or  to  such  Council  or  companies  ;  lo  confirtii 
agrceuieuts  for  supply  »f  current  to  railway  or  tramway  campames; 
to  lorivo  or  onlond  tin-  timo  Umitod  in  wbioh  tho  Sloarbridga 
Siabriet  COnnril  are  n  iiuired  Ly  their  UMW  order  lo  la^  tnaino  and 

Buppiv  enrrri'.<  :  to  alti-r.  amend  and  c\tond  proviaiofla  Of  tila  llkl' 
land  blect ill  I'l  wir  DiHlribution  and  Li^htinit  Ordortt  188B  aod 
IWiU,  and  the  District  Council's  order  of  IHSK),  &e. 

Perth.  — The  burj,'li  s»ir\eyor  and  the  water  inanaficr  have  been 
instructed  tu  prepare  Mtimatex  for  the  remov  al  of  UM  water  and 
KM  mains  out  of  the  tra«lc  of  the  projected  elecirie  teoinwaya  in 
onlcr  to  save  fnturii  expt-nsc  and  inconvemencc. 

St.  EoloBi.  -- The  Council  have  grunts]  the  following  incrcjtae* 
nf -irilarir.-! :  Mr.  F.  I'lcVin-mii,  rvark"i  y'lipfriiitprirlpnt.  from  I'lAO  lo 
J-UUI  [i,T  ruiliUM.  .  Mi.  ('.  Wli'.li  .  in:,ili.<  h  il]ici  ItUflii.i.ilit,  fri;iit  Hl'lO 
U)  ililii  ;  Ml.  .1.  W  itaelion  "lul  iii  itor  -ii[i.  ri£jtendent,  from 

Xiao  to  11  I";  Mr.  K.  M.  Maine,  st.Uio'i  rii-incr,  from  ilSO  to 
I'lt'O:  Mr.  1:.  l;...S>v  r.iid  Mr.  .T.  t-in-Cuii,  jijiifl  engineers,  from 
;■      '  I   '     li  -  f-,  r  w.  I  k 

iiibetutii  Telegrapha.— So  imwy  miakadins  atotetuenU  have 
bean  naide  coneerninff  toletjiaiifaa  in  the  Far  Eaat  <f  latii  that  il 
waa  hardly  to  be  expected  that  tho  land  linao  ibroii(h  Sibeiria  wonid 

escape  the  ntleiition  ul'  the  cniiardist.  A  Btatonient  woa  circulated 
this  week  that  the  Itnsxinn  (tovernin«ttt  had  taken  over  the  control 
of  the  Siberiaa  teleKrapUs.  There  was  no  truth  whatever  in  this 
statement,  ns  te)<>gmmK  from  vnrious  points  on  the  Siberian  lines 

ami  fniin  Mnnchnria,  Chinn,       !;iiM' In  i  f  rfccsvi  il  wiff:  rrfntlnriiy 

lljrM.'glliilll    tin-    IVliO'l    i  f    jiiir.1  ilui.  ..,    iilni   iis   lull:   ^1..!  \Vi.-:illi.-«(iuy 

rirtitiiily  no  ftltoraiidM  liiiil  i-i'i'urriii.  IniH  .niitiitiiMit  ri:';.-ivrilir)j: 
Nilji-iiun  lelegraphx  i>  "ii  a  fiu  mih  n  ri  ))on  liri'nliilcil  t\  dw  ilny» 
back  i,ciiicernmg  the  cultuig  of  tlio  cable  at  Labiuun,  and  witii 
indiacriminate  obarfea  afi^ut  tbo  tolofinpb  gompaoiao  oftudly 
dwretd  «{ fouudatian. 


8iMd«-sihim  MMan  a*  Burton.— ReoonUy  (ho  Barton-opou- 
Trent  Ekciricity  and  Tnunwaya  depnrttiient  have  had  a  nnmbM  of 

Applications  tor  the  supply  of  electrical  energy  for  motors,  and  the 
inoft  important  of  these  are  :— 

71  II. p.  in  motors  Int  a  Limhcr  inllt  U,  rij[ilace  rxislinjf  sloam-drivrtn 
planL  These  are  two  M)  n  i .  .Sii-n,cn.  StlMktrt  muioin,  one  10  ll.i .  ar4 
one  1  a,F.  FuUer-Wen>troai  motors  for  driving  circular  saws,  planing 
maohiM^  Aai 

A  4  ii,p.  liannaoB'Daolea  motor  for  drirlnK  a  hoi»t  bas  lately  been 
iiiMailH  in  InrirF  -tUint,  aod  the  eoonomy  is  such  that  tbay  will  oslind 
i'il;.  Ui  .4i>inr:  21:  II  [.altogether,  the  motors  driving  two boilti^Hpaiiaillir 
lilt,  bread  and  oake  maUog  itiaeMnaa  and  aooiii^  iana, 

A  7)  II. ■■  motor  far_diirliiiy  »aWi[aiiiMBg  eoinpiieaing  plant  at  bnlehafa 

proinines. 

In  It  building  workaliop  a  5  m.f.  motor,  driving  circntar  saw.  and  a 
H  n.f.  for  mortar  mill  have  been  installel  This  will  piobatily  meloda  ft 
fnriiirr  5  n.i.  tor  li  \i!n!iirii'  iiin:'>vinr-. 

'I  hf  lota)  licrM'  puwi-r  i  !iiiTiry:<',l  « it'i  fniplication"  in  hand  amount 
to  971  B.J-,  \Va  are  informad  thai  tbeelaetrictu  exhibition  held  last  summer 
led  to  ft  laif*  iacrsaxo  in  the  number  of  applications  for  motors.  The 
eonneoliont  in  motors  15  months  a^o  oikly  amoontad  to  60  h.i>.  The 
total  e<]aivalent  in  8  clb,  fainna  lor  aU  huttpa,  mototo,  dko.,  aonmelid 
with  the  appliesfionB  hi  nandahowaaahieraaao  fai  thepMttwalva  motriha 
of  35  per  oent 

South  AfHca.— The   British  and  South  African  Kxport  Uaiietto 
St  >t>  11  rl  at  '.be  Capo  Ekotrio  Krauway«(Ltd.)hnTOft  biUfaoforatho 
culotiiia  i  uliamaot  to  antlioriaa  estonaiom  to  Voodatock  and 

Maitiand. 

Tlie  £11.^,000  which  I'rotoria  i  orj .  ril  on  are  to  pay  In  ">  percent, 
bonds  for  the  Protoriu  lilectiic  i.igliuog  Co."s  undertaking  works  out  at 
£1.  ■.if.  tor  each  £1  share  The  charge  lor  current  ha*  b«ea  ladnatd  to 
U  |icr  unit  for  lighting  and  5d.  and  (kl.  lor  power, 

I'oteliofstroom  Consumers'  Electric  Light  and  Power  Co.  bftM  aoMMad 
ihe  Town  Council's  offer  of  £6,000  (or  the  ooaifniqr'a  BWdlrtaltlBg  Oon- 
•ideratila  aitaoaiona  are  eootemplatod. 

LaidnBifb<llBtallC9Bnoratioii  are  reoomnandad  by  tbe  Streets  and 
PubUo  wodbeaauBUIaeio  a«oe|H  lli«  offer  of  Mr.  J  Addison,  o[  Kim. 
berley.  to  erect  and  maintain  eluclrictt.,  worka.  the  Council  reserving  the 
right  to  porcbaae  at  the  end  of  sevi-:-.  v,  ar?  m  a  valuation  plus  l.'S  per 
ofiit  ,  or  at  tht  cnl  o?  a  further  10  year*  plu-  '.  per  cent.  It  is  proposed 
ici  1\\  ttio  i!i&iiiHutri  chsr^  for  correnc  (or  lightiog  at  Is.  M.  per  unit, and 
loi  power  at  2.>  p«i  cent,  less,  and  to  approve  steam  or  oil  engine  driving 
at  the  works  and  orerbead  tnaamiaaion  at  MO  rolta. 

It  is  expected  that  Bekaborg electricity  wotltiwillbe  operating  by  April 
next.  Tliri'.vwirc  dirct-t  ciirreDt  diitribtition  is  tu  be  adopted,  with  a 
pri-^urc  of  mil  I  v.ilt3  acr«(.  the  ouleii  an  J  df  250  at  Coatamen' terminals. 
The  maximum  charge  to  private  iMQSumcrs  will  b«  1*.  per  unit.  The 
cunccasionairM  ;  Messrs.  K.  U.  Uellcnder  it  Co,)  liave  orderad  Davey- 
Taxman  boUors,  Uelliss  A  Morcom  engines  and  General  Elrotrio  dynamos. 

It  is  ]>rnbali!E  thut  (  I'^ctrio  light  and  pover  plant  will  shortly  be  installed 
lU  the  (.;i*n!  Minpe  ot  Khijdesia. 

(.<4pe  C.jloDy  postal  lifiiirtnient  reoently  Issued  a  seoood  invitation, 
Ihruugh  lr<:al  lujent^.  for  •.injurs  for  the  supply  of  6,0<>4yds,  of  40ft-pair 
and  4,li>4  yards  o(  '2(M-nur  diy-eot*  kad-ciivuvd  utwabona  cable, 
S,0001b.  gaL  atial  anMnjgn  win  Ofo.  U>,o^  UMa  ta«r*hida  «aUa 
suspendsn.  It  la  atand  (hat  no  oBm  wart  nooivad  in  raipoaaa  to  the 

fiiat  InvUstien. 

The  '■  Fmur.cUl  Sw:  '  sayS  the  first  large  electric  hoist  adopted  (or 
the  Band  ha«  Iwi-n  onit  riMl  by  Messrs  W.rmher,  Beit  A  Co.  atifi  th?  Con- 
solidated Ooldlirlils  o(  .'^-tiilh  \fricn  l.te^trieity,  C(>mpre«<i-'i  air  and 
Steam  have  beeu  (cii.:audly  tiic^  ioi  hauting  from  great  depthii  and  on 
the  lower  incline*  of  the  lland  mines,  and  It  is  aanomed  that  tha 
placing  of  this  order  is  the  first  deftnito  step  in  favour  o(  electricity.  Iba 
three  phase  generating  phiol  will  be  of  WO  and  tba  hoialtog  notar 
of  900  H  P.  The  winder  wtU  be  plBoid  at  ft  depth  Of  MOOIt.  and  wUhsol 
on  a  l,700tt.  incline. 

Stafford.— The  Tmsvu  ('ountil  lii.eidfd  un  WtiltiuvUiN  f;,  let  out 
electric  nJOlors  on  luru,  ikIhil;  ii.'<  u^'unli*  fur  ii  iimriui-icturiiit;  firm. 

Snndorland.  -  Tlui  Tramw.i'.  miuniilli!..:  huM.'  lurn  i\..riiijnsi-ii 
to  appeal  to  tlu-  ','Liiirtet*  ttoiMiMi.^  iii;<niin',  the  as;ies$u>int  •<(  th" 
tramway  uiidi-rtakini?  by  the  Aiiseaiiui' lit  i  uniiiiitlee.  Tiu-  rinaiK  .' 
comniitlee  Imve  beeu  instructed  t  j  I'uiraw  £1(5,000  foi'  eWu-ic 
ligi'.t  1.^;  ■   1  niiions. 

TalapliOBa  DaralopaMnt,— The  Naiiimal  Telephone  Co.  have 
iasuad  •  atatamant  ahowing  that  tho  relativo  increase  in  tha 
miinber  of  atatiom  or  wonuig  tnttnunomta  for  the  yoar  »iided 
l>ec.  81  is  M  follow* :  -  Glasgow  :  Corporation  increase  I  ,.''>04, 
National  C.'iOO.  Port^inonlb  :  Corporation  iucrenao  OM,  National 
9t!I.  Swansea:  National  incre«Hc  70^2,  Corporation  488.  The 
grand  totals  are  : — Ulaagow:  National  17,227,  Corporation  1'2,1»0. 
iiwanaea  :  National  2,.'i48,  tnunicipnl  1,067.  Iho  Nfttionftl  atationa 
at  Glaagow  are  equal  to  nearly  the  total  nombor  of  HMUdoipal  inotn.* 
menld  in  the  United  Kingdom  (17,810). 

Warrington.— The  followi;)^'  increases  of  salary   have  been 
itr  iiUed  :— Mr.  F.  V.  L.  Matbias,  chief  electriral  tr.sinffc*,  from 
tiiiO  to  laWO  per  annnm  ;  Mr.  F.  \V.  I'linie,  i  lii.  f  infi<;;iiit  i 
iiccr,  from  *I56  to  flfttt;  Mr.  .!.  Telfer,  trat.iw  n\ii  ujaaaj^ir,  fr.  in 
£I20toi;l40:  Mr.W.  K.  U.jgerb,  iiuiiii»ti>.gnKcr.  from  i'lOO to  L 1  '. 

WoatmiOStor.  — A  writ  baa  been  i-i»uwi  hhmhh  the  City  CduiuLl 
by  the  Westminster  Kloctric  ijtipply  Corpn.  for  the  return  -t 
£l,6it7. 16e.  4d.  alleged  to  have  btfsu  overcbitrged  f9c  reiMtatmi; 
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»tropt8  dis;uili,;4  i.y  tr«nch  worli  in  lOOl  aiirl  IfW,  rnnl  nneh  fiirt!n»r 
sTiii  as  niiiy       adjudged  to  hiuc  li*'<  ii  in  nrcluir^-i'il  in  rc-pi'.-t  (if  ii 

chiu-Rc  of  10  p«r  cmU  on  the  amount  expended  on  remMatetncnt  for 
■aparvUon  of  m«b  mBitataiiient  wori^.  TlwCoaa«lwvd«iwidiiig 
the  aetioa. 

WlUesden.— U  WM  rt«ol\i  il  nn  Turivliv  l.-  p';>clia»e  for  ItiTiO 
land  adjuinin);  the  power  bUition  in  Tajlor'n  l»nf.  An  iiare«tuent 
fnr  the  puniiaoe  froiti  All  Koala'  CoUcga  of  »  «it«  for  daatiidtjr 
wofk*  atKMadan  wm  approved. 

^a  ibllo«-ine  gtateincnt  of  account  was  raidcmd  dM  Nottb 
MatrapaUtan  Eleoiric  Vowiit  Supply  Co.  fbrewfanttiwpliad  dwipg 
\Mt  iiu«rt«r:— Publi:  liLliilni;,  7j^7»nnita»tO'7M.  (438V.««.M0; 
power,  a.VJx  unit.  .•  ihkI.  (I'SO.  lOa.  4d.>;  Reacral  amnily, 
•i80,7HI  units  at  (X1.476. 

Wffioaster. — The  report  of  the  dcctricitv  department  for  1804 
GtRjfis  thftt  (htre  i«  «  delicicnry  of  £l.!Ka>.'lfi«i.  »d.  or  thr-  year's 
accounts. 

A  dctieiency  of  £670  waa  aotioipaled  by  the  iato  Mr.  Sothorlaod.  tint 
OWi^  to  an  exantlmaQjbad  uipply  of  water  power  that  figaro  hat  been 
exeaeded  by  f.iM,  16a.  M.  The  dapiity  elcctrioal  engineer  (Mr.  BinellJ 
»t««t^  thiit  a;r.e«  the  atartioK  of  the  Powick  Elation  thci.?  IiaJ  never  been 
5ii<h  litt'.e  ti.isi-:t«n.t9  obtaiDed  from  water  pownr  as  in  last  year's 
working.  In  February  thpy  Wfjrp  snbjeot  to  a  flood  lor  2'i  Sajt.  and 
the  turbici^M  wcro  of  na  um-  whatever.  In  May  the  s-.i;ioly  o!  vnut 
comnunoed  tu  {jjI,  aud  ituai  June  li  to  Deo.  21  thei  were  «a\il««t  to  con- 
tunwl  aiwiRbt.  The  run  of  water  power  alone  illd  oat  mtngt  71  hawt 
per  daj,  and  then  only  on  the  lightest  load  pomtibla :  and  far  tdx  BUmtha 
they  wer»'  obliged  t.i  U:^.;  »U:!im.  even  for  tin-  ni^:ht  loftd,  which  oonsiKlod 
uf  ,tr.-.-i  lit'tiiin^r  only  When  tlu'  Puwli  k  <lny  Inad  oould  not  be  run  by 
water  power  that  station  was  shut  down,  iind  -.he  supply  taV«ri  tip  hr  the 
I^^MMoad  station,  this  being  more  eennnmiiL'ft]  than  f.U;viring  at  I'owick 
tor  ao  anaU  a  load,  the  stc-am  at  Hvlton-ioad  Lt;Lag  obtaint  i  from  tii«  i&me 
boiler  as  the  traction  plant  The  units  generated  last  v»ai  by  water 
power  were  110,744  lean  than  In  VMS,  and  the  ooal  hill  (or  I'owick  alone 
rose  from  £1.859  in  IJKKH  (o  JE1.1W0  in  1904,  and  &a  h.'.  oimi  uuuh  more 
were  generated  in  190S  than  In  1904  by  steani  and  vn-.u  |M»,  r  o  muim  1 
at  the  station,  the;  had  an  ineiaaaad  coal  bill  of  £100  to  evnvrate  t)5.00U 
anjts  lesa.  Thaja  «aa  alt»«  ndaaid  r«enue  of  £331  (rou  llw  waterworks 
motors.  whEeh  had  been  hronRbtalMDi  by  Uie  oraat  lackof  water  power,  as 
ihey  had  »ui>pMrH  thpin  with  40.310nnita  leas  than  In  1<J03.  The  works  costs 
increased  I  I  l:  .-  7.1.  the  reason  being  that  thev  had  sold  34C,1H1 
uniu  more  tban  itt  li;it  t!iH  in-rpsi.-  in  lyift  wi^  ^ut  nf  pro- 

portUm  to  the  inortfi.^r'  :n  uiiil'i,  him  tlir  C'i>t  pc-r  unit  had  Rone 
np  O'MU.  That  was  doe  to  a  larger  percentage  of  the  alternating 
mt«  iiaTing  been  gaaamtad  by  ttaam,  atthv  at  iMMk  «r  MfittU' 
road.  They  had  coimaaM  S8  naw  etwtootan  and  diMoimaeM  flva, 
the  increase  in  lamps  oonneHH  heinp  •J.4IVH,  Mveral  ooninmers 
h*vinc  made  considerable  ejilmsionB  lo  ih-ir  in  iliiildiioos.  The  works 
costs  ol  Hylton-road  station  show  a  satiilui:u>ry  dwrtaw  0?  P  4M 
unit,  and  a  mueh  Iwllar  result  would  hanr  li.in  obuiine^i  with  a  full 
yeai'i  supply  of  anmot  to  the  Traction  Co..  iLn  tramways  uoi  ataiiuiR 
their  a«r\lc«  antU  Fak  tt,  and  (ban  oml;  on  a  portjion  of  their  routes. 

CoBTaWMlttM-— Maaaw-AnJerioo  &  Muiuro,  eleotrical  engiDeers, 
of  Glowow,  hold  tbair  mmiiial  ooaircfaHioM  M  tha  Kaamds  Qw 
ben,  GWow.  on  PMiv  laal.  ^dma  thm  wwa  mm  4bii  1M 
lAdiaa  and  mntlaman  wMant.  It  wm  atotad  lluit  19M  ms  the 
t  auMcaifal  «r  the  M  jaan  «t  Uia  Am**  oxlalonea. 


TRADE  NOTES  AND  NOTICB& 

TBNDBES  INVITED. 

The  Hirrrtor;  c<{  the  flrnil  Western  huUiciy  L'„.  invite  tenders  for 
-ii]i)ily,  rli  -i  .  t  ry  and  erection  uf  plant  at  their  elwtricit.v  gcneraLing 
■snilmri  Hi  I'.irk  limal  atul  proposed  sub  stntions  and" distribution 

iitr.  s,  mrl  ;diii«  high  teneiuii  three-phiutc  direct-current  switch- 
board. «jid  battery  boosterDiit  Turk  Kovnl  ;  three  phase  static  trans, 
fgirnnersand  high  and  low  teiisioii  switchbourdsat  varionssub-slotioiis 
■nd  liffbting  dlntribulion  centres ;  and  high  and  low-tension,  throe 
awitchboiirds  at  Hoyal  Oak,  Shepherd  s  Busli 
•O*™*  0»  w  aub-rtationa  (  U>  \  three-phase  switchboarda,  [b,  direct- 
tmrtm  awitchboards,  aixl  aiotor<diivan  booatara  in  oon- 

aaalioii  with  storage  batten* »  at  Royal  Oak  utd  Shaphaid'a  Boah 
«lb-8t«taon»).  Specifications,  Ac.  after  14th  inst,  of  the  consitltinR 
cnBiiieers  (.Messrs.  Kennedy  A  Jenkini,  17,  Victoriii-Ktri  et,  London 
S.W  Tpti  Ifrs  laddressod  to  the  secretarv,  Gmt  Weatom  Baihrayi 
rad  iiiiRtoii  '-uitiuM.  London,  \\.)  will  lie  recelrcd  np  to  Marrh  18. 
An  ftd^s  riist'tuent  containi^  further  particu!ar«. 

Stoke  SeirimttoH  I  London)  t  ouiicil  in-,  it.  1.  iiders  for  Hupply 
delivtry  and  erwlion  of  sub-sUtitm  plant,  and  iiiH;n-<.  iiif lu  lir  ' 
tmianniun, WlW'pluse  motor Kenerutorn,  booster  .  A.-..  .  \ir  1  h  " 
and  tllia»-«lral.t.  awitebboords,  storage  battery  find  l.t.  di^inliutioii 
mains.  Bpedficabona,  fa.,  nay  U  aaan  at  ihr  oBic.-h  of  the  con 
suiting  engine«ra  (Mcawa.  Tlalbot  ft  Stat-enaon},  'JO,  \  ictorin  streoi 
London.  S.W.,  and  copies  ubtaine^t  of  the  boHNWh aarvcvor  (Mr 
\-  "  -Milton  roa*l.  Stoika  Kewfaiiitoii,  N  ! 

S?*^***-  S;  (addrevaed  £lactrie  Lightiag  «(»imitt«a)  to 


WimhleAon  District  Council  invito  laDllan  far  aiipp^  of  1 
during  the  year  ending  March  81,  1006,  iadndini;  eogina-roOtU 

stores,  rabies,  joint  borM  aid  ;aintiii>r  umlcrinls.  transfonuera, 
luot4rs,  oils,  incandescent  il.j>  trii  latiips,  oirbuiis  and  acc(i«sori(i«, 
and  iron  cas'.in^^s.  Fon:i-  uf  i. mlt  r  nnd  «p<'fificattons  from  thu 
chief  electrical  engiiicor  (Mi,  11  ToKilm-^  .n  t  i  ii,  IXirnsfonl  r  nuK 
Witiiblodon.  Tenders  (addrmgiiiid  Chiuniuiii  of  (Seneral  Purpostf* 
committee)  to  the  clerk  (Mr.  H.  IL  S.  lUittcr»'or;r  ',  IJ.  Queen's- 
road,  Wimbledon,  boforo  iioon,  March  4.  See  also  tin  ij-.  .  ii  s^inicnt 
cUfwhero. 

Ultuytun  (London)  Conneil  invite  teuden  fur  electrical  and 
•nginean'  atoras  for  one  year  bom  Kg^  U  VIM,  kiaMimc  naeters, 
time  «wit«he«.  earthenware  pipea,  eaihona,  ineandaacaot  lainpo, 
terminal  boxes,  arc  lajup  globea,  oUs  and  lubricants,  waste,  &o.. 
belting,  rubber  and  asbt'xtoe  and  engineera'  eandrieK.  Ac.  Forms 
tender.  Ac.  at  the  Town  Hall.  Upper-street,  after  Feb.  18.  Tfti  l.  ra 
by  noon  of  Feb.  2S.    Soe  also  nn  advertisement. 

HatI  Ham  Town  Council  invite  tenders  for  the  supply  and 
delivery  of  (ivc  double-deck  roof-covered  tramcars,  ruiiiplete  with 
elpctHfitl  f"r{nipment.  Forms  of  tender,  Ac,  frot  i  tli(»  !>nroiiL'^  '  Ve- 
tiii-al  1  ii^'iiiKer  (Mr.  W.  C.  Clliuan.  Xclson  str..:^:.  I.  i!.;  Hurii*. 
TeuJuia,  addrejiaed  to  chiiinjian  of  KIcctric  Linhtmi;  an.l  T-,.in-.v  \y» 
comiuitt4.-e  by  noon  Feb. 'il     Sec  also  *ilv(  rtni.  nii  ii'- 

Snlfvrd  Electricity  committee  invite  tenders  for  Kiipplv  of 
1. 800yds.  of  0-4.->  8f].  in.  and  l.'iOOyds.  of  1^2  si|.  in.  lea4Lco\er<*il 
and  pnper-iuBuIated  cable,  and  l,760>d3.  of  7  16  high-tension  con- 
oentric  caUo.  Snooilieatiana  froin  the  bonmdi  alaetrieal  engineer 
(Mr.  C.  D.Tatte),  FVwtoiefc-raad,  Pendleton.  Tenden (addresaed 
to  cliairtimii  of  cuiumitteei  to  the  town  clerk  iMr.  L.  ('.  Evanal, 
Town  Hall,  S;ilford,  by  Iftth  inst.    See  also  odvortisriiient. 

Hntfoni  Corporation  also  invite  tender*  by  Fob.  18  for  the  BDjnilf 
of  stores  for  the  electricity  department  for  the  year  Ui  March  al,  ROB. 

SxiniterUinil  Corp<>r«ktiun  invite  tenders  for  ft>ur  250kw.  syn- 
■.hronons  three-|>hiu<e  motor-gonerators.  .Speciiications,  Ac.  friirn 
the  borough  electrical  engineer  (Mr.  .L  F.  C.  Sne!!,  M  In»t.C.K.i, 
To\Mi  Il  ill.  Snnderland.  Tenders  tadd.-essed  to  ih  in-n  .n  of  iho 
F.lortricity  and  Lii{hUna  CMiMuitteei  to  the  town  clerk  (.Mr.  Fro*.  ^1. 
I<<iw«.v»,  Town  Hall,  Snndetknd,  by  noon  Fch.  9i  See  alw 
advertisement. 

Itnlhiinnrn  ami  liiilhgnr  I'rbvn  I'riti:  -'  ('  .ii  i  il  nr.in-  r: n,),  r« 
for  supply  of  electricity  slorea  for  the  li  months  ending  .MareliHl,  I(K». 
indnding  are-laui|i  aailiana,  Mtbloa,  *e..  RaoMal  atana  wdcoal  (alMmt 
3,000  tone).  Fnrtfaar  {wMtKilHi  an  rifM  in  aa  nlTaitiaNMnt. 
Tendaxs.  on  dneU  limaa,  lo  tha  darit  to  tba  Oo«ica  (Vr.  P.  P. 
Fawcctt),  Town  HaO,  Batbniinae,  Ca  Dnlilin,  by  90th  inat. 

.Sotltt  BkUlda  Corporation  invite  tenders  by  Match  IS  lor  ft 
marine  type  boiler,  two  engines  and  two  300liW«  diloet<lllMitt 
i;<'neratara,  a  traction  switchboard,  and  electric  trUBKMn  eoonlola 
"iili  Briatmoka. 

Tenders  are  wantt-d  tiv  in  a.m.  of  14th  inst.  for  fire  alanna, 
telephones,  Ac,  for  the  ('.  (ir:;\  Borongh  Asvlnni,  Srwjxrt,  Moa. 
Plans,  Ac,  at  office  of  Mr.  A.  .1.  Wood,  22,  Surrey ..itreet,  Lnndon. 
W.C,  and  borough  engineer"*  office,  Newport. 

MitnetiifiiliT  Electricity  committee  invite  tenders  for  supply  and 
erection  at  Dickinson. street  station  and  sub  stations  of  (n)  niotor 
gencratiirs  and  {h}  tive-n-ire  holancers.  Tenders  rhninuan  by 
10  a.m.  'ilst  Inst. 

Miini-hmli't  Tramways  coimilitteu  invite  tenders  tor  »ypply  and 
erection  of  a  luiiin  swit..>hboard,  aasilianr  diatribniioii  boards,  Ac.  fL>r 
their  car-repairing  worka.  Teodera  to enaimiiui by  lOa.iu.  14th  inst. 

BtMene»  (Itondon)  Oonneil  inviu  tenders  by  noon  27th  inst.,  for 
stono  fer  IS  months,  Ineluding  electrieilv  meters,  arc  lamp  carbons, 
sitrlbee  joint  howi.  oil  and  coal. 

Tandan  itrc  required  by  11  a.ia.  of  Iflth  inat.  for  sopply  of  stores, 
utdndfaig  deetrieal  aup^ica,  hnpa,  te,  lo  ff*e,#S«M  trammiiya 
deputment. 

i>«Wi«C«(ponyoia  invite  tenders  fur  suppiv  of  arc  damp  earliooa. 
Tendemlg  tmm  ekrit,  Mr,  Hy.  Cwupbeil,  by  Feb.  98, 

i>Hlen  CoiponUoii  invito  toodm  by  Slat  iaab  ftr  aapfly  uia 
erection  of  avitch  putda,  ft*. 

Hurif  (Unea.)  Electricity  cooiniittea  inrlM  landeta  for  «  fiOOkw. 
direct  oumittbgfahapoadganeratin«««(.  Tendeiv  1^  mMB  Feb.  14. 

Tenders  ure  inviteil  for  the  constmotton  and  eMCti«kotI5«leclric 
cranes  at  the  port  of  C/ienf.  Uelgimn.  Adjudieatiaooftheoatandora 
will  take  pliu-e  on  l-'eli.  -Jo.  Tenders  (registerwtll  to  the  ("oll.-gi- 
Eehevinnl  dt  la  Ville  dc  Hand  with  a  preliminary  deposit  of 
ii,(xc)fr.  <4,"iao\  A  lirnircii  nnttiV  r  of  speoificatioaa  citD  be  obtained 

trvi:,  tin  Cirnnii:..-!.!!  1  ii-.-lli-vn,:  r  lii-anctt  of  tho  BoM*  TMb> 

l:.l-n.|;linl|  s;.v.,t.  i    ,1.1:11,  K.C. 

nmri  l  f  i  a  (^^nc'*'ssion  for  an  electric  tratnwav 
UHwecn  I  (lUe  lie  Hartjuillo  and  the  I'lu^a  de  01;ivH,.,  Mo,ln.'l. 
Tenders  will  be  ailjiidicated  on  .\pril  r*.  Lull  parti.-n.  u  -.  i  o:iceniing 
tliiit  luatttir  at6  published  in  the  "  Aladrid  Oaxctte  "  of  Feb.  2,  but 

looal  topiaaentKtMn  la  aaeeaaary  beliiro  tandara  triU  bo  i  

by  IboftiitliorjtieB, 
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TENDERS  RBOBIVED  AND  AOOBPTED. 

The  I'litci's  .11  Kn;;iin  <  riiij;  Cn.  inrnni;  in  that  ihf  y  linvc  ri  i-i-n'.ly 
»Iipplit-<l  rntiT-^ou  li  I  II  SMil.  r  ]i  liila  I  S  li-s  follo«H  :  — 

To  Bitbcock  A  WiU-i.x,  (or  II  M.  I'ockynni*,  I'ciubrukr,  auid  (or  (io^puri 
utd  Farctaam  Tniitiw»fs ;  to  BeUiaadt  Morsgat.  tor  Ibtir  liadwm  stroet 
Work«;  to  Oank«  Cn  .  (or  11. M.  I>aek]r«ixl«,  Chkthun;  to  the  Klertric 
Con«troctlon  Co.,  (or  M  M.  I'lrkyar.la,  (iibraltar ;  to  the  Mirrlepa  Wntion 
Co..  (nr  PurtirV  rloctrit--i*.y  work^ ;  to  CrorapVm  A  Co..  for  ritaUnnfia 
•lalion.  C'Hlrutta  :  to  the  l^arl  o(  Iloselyn'i-  Collieries  Co.;  to  Sharp  A 
Sons,  Dartford  ;  and  to  Dusbridge  A  Co..  Kent.  Ac. 

I >ii\  H- IVrn  r ■  I.irniUTi,  Fi  n('hiirr)i-nvcniiis  K.C  .huNr  r'T'i'ived 
iin  ririli-r  frnm  Ihi  !>  ;l>liii  l  iiitiil  Tnuiiw.iv  ( H.  fur  r.ih-  of  llieir 
elei'trii  al  irrviui-  iirpurmiiii;  pl»rilK  i-ftp;»hlt>  of  piirifyiiiy  •l,(.K)n  ^'ftUoilK 
of  grfiLiN  vviitur  per  hour.  The  saiiie  ronipnnv  has  aIm)  rr-ci^ntly 
in»Ull«tl  a  largf  plant  at  the  Suuth  Lauilou  Kli'ctrie  Hupply 
Cafya.'*  worlm,  LocwiiboRNigb  JiUMtioni  to  deal  with  HJBW  gMionx 
of  gwjr  wmter  per  Sour. 

Tha  MolNBoliUn  A^ran  Bowrd  MMifad  9ft  tendan  lot  thi- 
InrtiWrtioa  of  dtttrio  in  iUibb  t  tin  Kartlura  BotfiM,  and  th.' 
Immti  tiutlor Jockwn  BnM..«M  uengini  at  ISIO.  lOi.  Tha  Uxh<  st 
tanihv  ma  JMO.   Tba  a<tiin«ta  of  Iha  aii^iiaar>iB  aUaf  waa  i;s  Ui. 

Order*  for  throe-phaso  and  ringle-ph'ise  transfinrmerB  have  been 
Toccivi'd  b}'  Ferranti  Limited  from  the  Midland  Electric  Corpora- 
tion for  Power  Diatribulkm  (10  booaten).  from  Eccka  Corpontion, 
from  Rloeiufontein  (Natal)  Corpoiation,  Ac. 

Stockport  Council  have  acr«ptci1  the  lonilor  o(  llic  Rritiali  Inaulated 
A  llcUbv  Cahlp^  i  l.td.)  for  thi'  .supply  of  cable*  nt  I'i'i.l.  and 
that  of  SVah'  r  s.  »tt  i  I.ul.)  for  tnuu'rail*  (at  X">.  l'2».  tid.  per  ton), 

&«hpliiti'ii  ami  ti'.'  Iiarii. 

II itti  rsi'ii  I,  thliini  CiMinril  hiivr  accepted  thp  following  tcud'Tit  : 
C.  A.  I'arsi.in  .V  Ci'  one  7  i  >kn  turbo  ^'enerator.  t't.fisO 

(in  -n  it  S:>n«.  fi.U'l  (r  .ii  nuiflfr  t  inii.ilioj.  o(  'i'li'i  labM'.  i'WI.  17«. 

itenoral  Klectnc  I'd  .  ■■,\  (i.iulil.  larill  iii>-t<>rs. 

Ferraiiti  I.iiiiii4Hl,  Hailiiiwood,  Ijuich.,  havu  rcevivrd  an  onlt^r 
from  IiilinKton  (Londoo)  Bonwch  Covneil  hnr  aovon  Mkw.  aui^le- 

pho-jii'  transforuiera. 

Kp^iinl  l.i){litiii<;  coniiiiitt«e  have  arccptid  tlic  I'  tuh  r  of  Win. 
Corv  A  Son  (or  tin-  supply  of  ro.il  iNixun'n  uratiou  w  wln'<l 
niUsi  «•.  UN.  tVl.  pi  r  tun  fur  the  cn-uiiif;  I'i  mnnllii. 

Warrington  Ciiiiin'il  Im'..'  ii.'<'.  pii  il  llir  ti-ndiT  .if  Mihips,  Voits  .V 
Co.  for  four  tup  eu  . .  i  s  lu;  li  niiii-;u  s        lu  vi  Irulli  \  ]inl..s  nt         >mi  h. 

Ao<Tin>,'l(in  Cmnnil  luiso  ii(\'''p"i'il  thr  tfinU'r  of  St>'piu'nsoii  \ 
Sou-  for  wiriiii;  llii-  Murki  t  and  \\  •  «U'i.  i  lut  kR. 

('ainlH-rwf'U  il.^ituluti)  'iuHrdiitiiH  lum-  ai"Cf'pt*'d  th*'  t<'niler  of 
AVi  ll.'  .V  (  J.  fill'  i:;  I  li  l  ine  li>;htiii^;  iiisUilUition  at  the  new  workhruisr. 

llurshiuu  Council  li  ive  iic:'cpti'il  thp  tcsvlcr  of  11.  l.imltii M  A  Suiis 
for  r\li'ii«ioni  to  th"  i  li  t-tru'ity  w.irk^^  .it  i.':i.'<l.>. 

Sulfiiril  ('i.mncil  h:i\i  :ii'r<'jiti'il  ilii  "i-m  vt  of  Mr.  H.  rlraiij  Thu-ins 
for  four  ri'MT^i-  curri'iil  i  :n'iu;  l.r.  li.i  r.  a(  X'17.  micIi. 

Ikoclidule  Corponitioii  luui   n    .  ;  ii  i  ■!  i   d  iidiT  of  the  Ilrilish 

TboaMOB-BooMOB Co.  fur  ii    III.  .  '  II  hboard. 

BUUNE88  NOTICES. 

The  I^ndon  Electrical  FHltinga  Co.  (Ltd.i.  of  Hauiiistcnd  road, 
N.Wm  have  boi  II  appointod  mIc  agents  for  the  London  dinirirt  of 
tha  Wandan  orth  Kb  ctiical  Mfj;.  Co. 

)fe<>4pi.  Kihv'l  Frowiiio  and  H.v.  lieaell,  tradingu  the  NeirElec' 
trie  Novclli'  s  Co.  at  'M,  I'apiT.iitreet,  LoodOII,  EiC.,  hava  diHolvcd 
partiicrahip.     |)i'hlsb\  Mr.  Kiouine. 

TIhi  (ieniTuI  Conlrui  ts  Co.  il  td.),  of  102,  Charing  Cros.<  roail. 
Liiinli)ri  Itimki  rs  of  tlui  "  .Slnil  '  "witrlil.  Iuim-,  in  (.•oiiwipienri'  of 
iliiTi-n-ting  husiiscss,  rrnum  il  llii-ir  ollii-i  s  imd  «1imu  room  to  their 
fartorv  pri  iiiifK  s  nt  <i'i,  l!iwflH'r\  jim-iuk',  Cli-rk.  n'.ii  11,  I.iiiidon.  K.C. 

Messrs.  S.  N.  WullV  ,V  Co.,  of  AVi-villri^'lioMui,  n<.Hr  1  >uss.  l.k .rf. 
write  inforuiiiit;  ua  that  £rotu  April  1  next  their  Worka  anU  otliccs 
will  b«  removed  to  Bonal-fioiia,  atanoat  adioiiiliif  Bonn  atation,  on 
the  Rhine. 

Meaiira.  C.  S.  Rolls  .v  Co.  luf,  .'  h  ved  tbeir  haad  oOoca  and 
•howrooms  to  14  and  !■'>,  Coiidiiit  !<tri-t-t.  Umdon,  W. 

■Amaninaitt.  uQumAtnmi 

Bn^  Evana  Arkwright  and  Uoaina  Maria  CoOut*  (tradinn  aa 
ColHna  Droa.),  cWtrician.i,  H.^,  Electric-parade,  RIackheath, 
London,  S  K.,  have  bt  cn  adjuilicat<  <l  bankrupt. 

A  firat  and  final  diviilond  of  Hi.  6d.  will  be  payable  at  the  office 
of  Mr.  \).  Sibhald.  Zi.  St.  Jamea'-etrcet,  Derby,' in  the  failure  of 
I'enjunni'.  lieo.  Ilod^'en,  electrical  engineer,  21,  St.  Lnke's-ttreet, 
Derby. 

Ciaitiix  aKiiiiint  the  Rritixii  .\iil«\o1t  (\>.  (Ltd.)  must  be  sent  by 
Uanh  16  to  Mr.  St.. I.  Wiiinc.T,  l..iiir.  iiri'  I'inuilni  y  hill.London.E.C 

She  liqaidatura  (Mvaari.  E.  linulnhaw  &  E.  Johnaon),  ol  the 
WatriaHtaa  k  Dimiet  Blaotrie  Liaht  *  Fowar  Co.  (Ud.).  hava  been 
talaaaed. 


fEBRUABY  10,  1«>5.  685 


.\  incclinr;  will  bo  held  on  >rarL-h  9  ,it  .'>,  Ki'invn.k  street.  Liver- 
pool, to  receive  an  account  of  the  windiug  up  of  the  Britiab  Electrio 
WorkaOo.(Iitd.).  

Btana  Bale.— Messrs.  Home  A-  Co..  Storey's  date,  Waatmintter. 
London,  S  \V.,  will  s^ll  hy  piiblir  atirtion  at  the  Royal  Aiaenal, 
Woolwii  h,  on  Thursilay,  I'eb.  'il  (by  onler  of  the  S4<Ti>lary  of  State 
for  W  ar),  at  1 1  a  in.,  a  quantity  of  obfiolete  and  unwrviri-ahle  stores, 
inc-liiili:y  il<<tric  ratilu,  bra^s.  copper,  fo  nimii  silver,  ^inc  and 
other  Mii  l.ils,  l.Mil  iiMii  fo  iiiJits'  Hklimiut;.:s,  l.ri.-l.eii  erucibk-K,  Ac, 
three  hon/.onlal  engines,  "Jn  luriiinfi  lathes,  tools,  Ac.  The  lot*  may 
be  viewed  at  the  .\n»eiial  from  10  to  1  and  from  2  to  4:!t*>  on  Mon- 
day, Tuesday  and  Wodnetday  provioot  to  anil  on  the  iitoniing  of 
■ale.  Oatatognaa  at  tha  War  OOea,  Fall  mall ;  at  tba  Oidnanaa 
Ofliee,  Towar;  and  at  tba  fhdannea  Odioe,  Royal  Aiaanal,  Wool* 
wich.  See  alaa  advaitiaeBiaot. 

PlMlt,  tat  Mit>— Maaan.  WUta  Broa.,  ensineera,  Hi|^- 
street,  Btiatfofd,  London,  E.,  hava  eonie  electric  li|;htin^  punt 
for  asle,  ineloding  a  pair  of  Ituaton-Proctor  eampound  hori/ontal 
i'iii;ine«.  Cronipton  dynmno,  loco  type  boiler,  portable  Marshall 
■  iiKine,  tit.    See  also  advcrliiiement. 

Mewra.  Faatea,  Brownamith  A  Co.,  7,  Wilaon-atiaot,  Fanafaoiy. 
London,  E.Cnbavaior  aalaaqnantttijrof  Bawaottoo-oovafad  alaalne 
wire. 

Bioaljiaaa  for  Bala.— well  eotabliahed  mechanieal  and  eleotiical 

i  nijincj'rinf;  busini'is  is  for  sale  by  private  treaty  by  Meura.  C. 
Hiiki  r  A  t.  1.  u'.».  lli  iiiiett  -  lull,  lliriuinghani.    Si'e  advertUeiuenl. 

PramlieatoLat  Mr.  .\  Monk.  rtUCi,  noUoway-road,  LoDdon,N.t 
hai  to  let  a  factory.  Hofi.  )-\  .'lift.,  meeting  Lonaan  Oonnty  Ooouil 

reiiuimiienlK,  with  or  witlioni  liolkr,  Ac. 

.\  ground  floor,  an  a  2.700  i«iiper.  ft.,  ciiuipped  with  <  li-i  trii'  jkiwi  T, 
and  .suitnbli-  for  ^'I'ln-ral  i  iiKinmring,  i»  to  IcL    Appliriitiona  to 

Messra.  Mtishnil  .V  Co.  Caiiipball  Worka.  Stoka  Nawmgton. Lon- 
don, N.    Si<'  ad\ >'rlis<'mi-iit. 

Messrs.  Sliiiison  iV  Son. .'!.  Moor(jate  stri  1 1. 1'.C.  and  'J,  Ni  w  Kent- 
road,  S.E.,  London,  have  e^teniuve  factory  preiiiiaeB  (clooo  to  Vaux- 
hall  and  Mina  Blnia,  twith  faontaRa  to  tba  main  toad;  to  lot.  Saa 
advailiaaniant. 

Lagal  Notlea. — Notice  ie  f^iven  in  an  Mdvertiaemont  that  Om- 
ditora  and  other  peraona  having  clninia  agnnmt  tbeceiata  of  tha  late 
Mi^«r-<'M>««1  Charles  Kdinund  Webber,  C.I).,  R.i:..  lata  of  17, 
Bgertoa-gardena,  London,  S.W.,  ranat  send  particular*  of  their 
clainu  to  the  aoliciton  for  the  Exeentora  (Moain.  Long  it  Uanliner)i 

H,  Lineoln'a  Inn-fielda,  Ixmdon,  W.C.,  by  Manb  IH. 

Elaettical  BxUUtioa. — Aa  previously  announced,  the  County 
of  Lundon  I  liM'tric  Supply  Co.  int*n<l  to  hold  an  electrical  exhibition 
lit  Vos,  ll.s  I  jo,  Hotlxinr,  London,  K  t"  .  fr-iii  Miirch  '20  to  .\pril  r, 
nii:lt;siv<'.    T!.u  cxhilfiti  in  u.ll  In'  iUnmIliI  uil.)  two  -r.  •.n  us  ;  (n} 

I.  iuhtint;  un<l  llealin;;.  I'oWfr.und  sp.  i.  nl  ii::i  ntioii  will  bo  given 
til  ihi^  lalti-r  section.  In  vii-w  of  the  Inrijc  nuinlu'r  of  applinitiona 
nlrraily  received,  exhibitors  desiring  apace  should  apply  at  ouoe  to 
the  aecretanr,  Mr.  H.  B  Banviok,  Moorgata  eoiin,  Moomata-plaaa^ 
London,  E.C.  See  also  an  advavdiMMBt. 

Oatalogow,  Ac.— The  Elaatiia  Haailiag  Co,  Bolban^laae, 
London,  W.O.,  havo  ready  a  new  Mil  «f  tleetrie  baaten  an4  oooImm 


to  meet  all  rerinirenientot.  There  ia  k  naahil  awortmiot  ol  pw^Jjta 
heatere,  counter  um«,  *c.,  ftsli  fryara,  domaalte  and  tow  iilijiani, 
appanlHiMr  hot  air  and  Turkish  hatha,  Ita.  Soma  of  Aaaa  itana 
are  ibinni  in  llw  accompanying  Ulaatrattona. 
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The  General  ElecUie  Co.  hava  ntiy  »  new  condait  1i»t,  an>1 
in  view  of  the  intereet  wMeh  is  beinx  taken  in  the  tiilij<M;t,  wo 
may  roll  attention  to  an  example  or  two  of  this  eoitipnny'it  miike 
of  nil  article  which  its  ruiiiiiig  into  more  general  tiHO  t  sery  <Uy. 
The  OenenJ  Kleotric  "  Union "  cteel  conduit  is  iiMou- 

betBred  at  "Witt on.  and  parlicnkr  atUmtioa  is  directed  in  Ibe 


B.— Bean  nxau  A.— OraanmtKMi  or 
IK  PoMTioa.        "  Vanw  "  Btin. 


"  rmoM"  Fuom  Switch 
ton  SULBD  Wnmro. 


rataloRiie  to  tbe'eoiiipany'!!  elaboration  of  the  "  I'api  t!<t(><  I  '  con- 
dnits.  Pitper-indulateil  tisljn  ha\<'  hean  manufactiim)  for  some 
ami  it  is  clniiin  ii  liia:  n  hatist'iictorv  hii;n(,'  fur  these  conduit 
tittins-'*  hus  bi'f-n  found  lj\  thi-  uhc  ipf  n  iiniicral  roiiipnund  sprr-ad 
cvi'nl\  ()\cr  till/  interior  nl  the  tit;in;^t  hefofL'  enaiiielhn^'.  Kur  piir 
poaeH  of  ecoitoiiiy,  lumcrewed  patent  l'upri!ite('l  tiihiii).;  and  ninulated 


Vmos 

BRJlMH-Of  K  lIO\. 


TaPTID  HoU  k  RAKTtltllo 

Niri  i  B  lisvicK, 


fillings  are  provided  for  by  the  "  I'nioii  "  patent  eartlimg  nipple,  an 
■mprovetnent  on  the  soft  luetal  nlpplo  fur  •  simUar  purpose  which 
WM  introduced  by  the  firui  suine  yeans  ai;D.  For  theae  nipples  an 
alloj  Hinilor  to  ^ypa  metal  ia  need,  il  ia  atOMMuy  that  tliaiy  alionld 
» their  oondacting  properties  indeflnltelv.  If  preferred,  the 

Jnitx  cnn  he  ncrowed  in  ihp  onlinarv  «My  for  watcrtiiflit  instal 
l.itioMs.  SeM'rul  .-i/'e-.  of  plain  Hleel  boxen  are 
iilw)  livieil  whifh  l  a.'i  he  adapteil  touny  number 
ol'  ill  liny  din  cliun  l>y  eitlier  drilling 

deariiiK  huleti  in  llie  buven  and  using  back 
nuts  for  chiiiii'iiif;  the  tubes  or  by  tupping 
the  hoh-ii  and  UKiiiy  the  patent  iiipplex  above 
inenliiitic-d.  In  the  latter  cane  the  tube  would 
not  be  screwed  where  il  enters  tlie  uipple. 
Tho  eonmany  h»TO  auide  amaiMiMaia  f  r 
driWng  their  eaalooMra'  bono  at  tht  Ziondua 
works  in  Union-street,  8.B.  Thore  it  nlso 
dcaerilied  and  iUnstratcd  in  tins  Nft  an  inti- 
nite  variety  of  conduit  arces^iorv  part*,  in- 
cluding aobd  drawn  olall  kinds  of  galvani^i  d 
tubes.  Kennedy's  patent  bending  iiiaehiiie 
also  i»  nhown,  in  w  hieli  all  kiridn  ol  tubes  t  an  lie  bent  to  any  re<)uiri  il 
angle  without  heatiiie,  Xlic  iu  t\iiiipaii\  lug  lUusli  ation  shows  \  arious 
itein!«  of  the  "  I  nii-u  '  cnuduil,  .Vc. 

1  >.>uhh -(lole  l.iiife  switches  in  citat  iron  coses  for  preuuFes  up  to 
.V'.i)  '...hi  .ire  d<'<eril>ed  in  a  circular  list  issiwd  Enwt  F.  Moy 
i  l.ld.i.  ('(inideii  'J'own.  London,  N.W. 

.\  new  list  of  arc  IniiipH  ih  iasuod  1^  Ur.  O.  Braalilc,  ot  Upper 
TluuiK"!  street,  lAUidon.  I'..C. 

Motor  Vehicle  Exhibition  atOIympia  — .An  exhibition  of  motor 
veliichtB  of  eNerv  t\ pc  opi  iix  nl  Olyiiipia  iiolj(.ltiiii|^  .\ildi»on-road 
Stalioii.  I.uinlori  I  tu-dii\  il  Vl.,  lUi  ami  n  iiKiiii.- nju  ri  till  the  iHth.  The 
exhibition  iiroiiii,e9  to  the  iiio.-<l  iiiipiirlaiit  o!  the  kind  \et  held  in 
tliiacountry,  the  opptu  luiiities  for  testing  the  >peed  niid  o'.'ier  iioint- 
of  the  vehivlcs  i>eing  a  special  feature  of  lllu  show.  The  dimensions 
or  the  hagt  buiUingi  at  AddleoB*raad  aili»d  a  bottar  amartmiit}-  for 
them  iMtt  than  any  otber  eovered  baildins  ia  London,  and  it  is 
anlidpaiod  that  the  fblleat  advantage  will  be  tak^n  o(  these  rncllities. 
All  the  leading  makersof  inntor  M-hirles  are  to  lie  represented,  some 
of  thciii  oil  n  \ery  large  scale.  The  parliciilaiw  yet  itvrtiliiblv  are 
t. .  .  I  n  for  iin  evteiuh  d  notice,  but  we  liiive  leieived  siillicieiit 
partKului>.  to  |u-.tify  th  '  atitii  ipition  th.tt  the  e\hili)tion  will  prove 
of  iinu^ieil  interesi.  Aiiioiii;st  the  e\liililt<  will  he  thnt  i>f  M,  ssr.'*. 
S.  Suillii  A  San  (51.  .Strand,  l.miilon,  W.C.I,  who,  nl  SmihI  Hi.',,  nil! 
niaketlie  largest  display  of  motor  speed  indicator^,  iIi-mui  <  uu  lu-  i:,  •< 
and  motor  watches  ever  made  in  comiuciioD  with  tht:  autonmhile 
Indnstiy.  Amongat  theae  eshibita  will  bo  l^nrnd  an  Bngbab  mile 
toeordar,  wbidi  ia  the  biteat  innovation  of  tUa  daaa  of  apparaliiK. 
The llibimater  ■' ia  attacbabk  to  tho  otilaida  eapof  the  wbtel,  and 
ia  a  very  ahnglo  piece  -      '  - 


"Imperial  Dinctory  of  Electric  Ligbtiii«  and  Eleetrie 

Traction  Worka." — This  U  the  title  that  has  now  been  given  to 
the  annual  directory  edited  by  Mr.  C.  H.  Vcsey  lirown,  and  pub- 
lished by  Messrs.  Haxell,  \Vatson  &  Viney,  Ixindon.  price  12s.  6d. 
net.  The  directorv  is  diviiled  into  two  luaiii  illvisioiis.  the  first 
concerniiij,'  (tr-'.^t  Itruam  and  In  land  and  the  second  dcalinjj  with 
the  colouii  s  and  tht  continemn  of  Africa,  .Viuenea.  Aubtralasiii 
and  Enrof  i  .  Thire  is  ;iKo  a  .ii  Ction  dealine"itti  I'  llin  and  iIm 
Itritish  Colouiea,  and  in  regard  to  this  section  a  clauu  is  made  timi 

thia  bi  tfaa  fimt  booit  to  efanoieie  the  elaatnoai  indnatty  in  the 
Uritiah  Oelndea."  Thia  atatamonti8,oteoorse,  made  under  a  mis- 
apprehension. There  is  evidence  of  much  iiidustrious  eompilatioa 
in  Mr.  Vose^  Drown's  book,  the  got-np  of  which  is  all  that  can  be 
desired.  \\c  think  there  is  danger  that  the  otectrical  indualry  wlU 
bo  overdone  with  anniiaU.  hut  this  is  rather  for  the  odilOia  and 
piihliKhcrs  of  such  publications  to  decide  than  onrsidves. 

Importa.  The  following  are  the  oflicial  values  of  the  import* 
of  electrical  niaehinerv,  material  and  apparalns  into  lhi«  country 
lUiriiio  ,Januar\  :  I'i.  -trical  machinery,  l'7il','.  'in  increase  of 
ciuiipareil  with  J&iiuur^',  1904);  telegraph  cables  and  apparatus, 
(inenaM.  ^IM);  other  elactried gooda, iETV^ Obomm* 
tl,7'2'2:i. 

BxpoTte  of  Blactricai  Apparatcia  and  Mateiial.^The  foDov 
ing  list  gives  official  particolars  of  the  exports  of  British  mana- 
factured  electrical  apparatua  and  material  (inclnding  telegraph  and 
telephone  wire  and  materials,  but  not  including  electtical  maemoery, 
which  ia  not  aepaiat^y  igecHled)  from  Fall.  I  to  7,  with  the  porte 
of  destination : — 

AMta — Cape  Town,  f  7"  1  ( includine  £  101  telegraph  material) ;  Chindc 
Durban,  fCiHT  :  I'  .t  Kli/aWth,  ilTin  .  Sekondi.  £14  telegraph 
material.!.  Ariirulinti  Huenoi  Ayres,  Ul.Olti  (includinK  I'l  ili  telegraph 
apparalcu  and  iiiiktii7i.ll  i;  It.i^.irlo,  i;'i,:!:tH.  AattraUuia  .Adelaide,  £M; 
Aoektand,  :  Hnsbane,  I'Jl'i  ;  I'  reroantle,  £'iHO  ;  Launcrston.  £SMt 
fi^tleltoD,  i:i(l'J  :  Mrlbourae,  £C14  (iocludiag  £59  telcKraph  material) ; 
Otago.  £l'.t:  I'erth.  £71;  Sydney,  £I.7«  :  Wellinglnn.  £.57f.  llnuA^ 
IVrnambuco,  l-^iu.  Vrili'h  'r'l,' i m  — !'<  raerara,  £45.  Crtno/a,  £'>0. 
<>;/(..«— Colnrabo.  £110.  duiii.  :■  i  ,  /  £i"..  (.Vobh - fanton,  £'.KI; 
Khkaghoi.  £N0;  Tienttio,  £154  lUlegraph  material);  Wei-hai-W«,  £256 
< telegraph  coble).  I'ufoinMa— Santos,  £101.  Kml-Alauairia,  Mii 
I'ort  Said,  £300.  Un-aiany— Hamboig,  £09.  OfKaHar  CW.  SigfleMd 
—Amsterdam,  £BU:  Rotterdam,  £141.  Hanjp  JRHf,  4999-  fadid— 
Bombay,  £199  including'  £1M)  telexrapli  material);  iUeatta.  £l,'.iT3. 
.^«;wN— Kobe,  £17;  HIoko,  £11;  Tokyo,  £100:  Yokohama,  £5,07C. 
.'/ij.'j.  fW.  .VuriTii;/— lhri»lmnia,  £11N  teli-»;r«ph  nialei  .al  i  /'i-rtieij/ 
—Lisbon,  £ti'i  (telapaph  apparatus).  StniU  S*uUmenli—l'eauie.  £11*  ; 
Siniiapars.  £US  ^alodiag  £M  tahmph  material).  (;„v,^.— Beaten, 
£500;  MewTetk,  M4(lalaKmphniatariiiO.  ITesl  Mssp— THalded.Caiiab 
Total,  £Mjm,  aeainat  £SS;U4  ia  ' 
{Feb.StDS). 


the 


PATENT  RECORD. 


Tl\i  fUijs-iivj  I.Ut  ,/.l/./i/i"i(.',in_r  /,,r  Fulrnli  anrl  Sptrifr-UiontfMUkli 
Kill  Uc;i  rrjmpil'  !  I'lir  J,,[,ri<  \!  MitsMi-*,  Mrw  lu  ii.'s,  Kma  m  VUe% 
Cfiarlmd  I'airui  Ayrnu,  7'>,  Ch'uvtcTy  lant.  Londott,  U'.C. 

Ari'LIC.XTIoN.S  FOR  PATENTS. 

XoTK.  -The  tindcrhifniianrd  Appliratioru  art  nntopmtof'iUif  initpftHon 
Willi <i/ltrar^tft<,iw  r  ol  CampUlf  SprfitiistUion  TKt  ivimri  wi/Ain  ptirtnlMrtf 
art  Uiote  of  cummuninttort  of  tniraitoiw.  IIAca  O'l'iili.U  Spif{i<Mi<>i> 
aessamaMiss  ajiiafiwism  an  astiriib  it  artfawi. 
ObWM  slUerSite  s«iitof,  the  appffeartaaii!  aiaiic  fn 
December  12.  1904, 
ZlJOiS  t,  H.  Pamoas  and  H.  R.  n  jmoiKaro.v.    I.«icrit«r,  neelrie 

  Batic  stoppiii);  denies  fur  textile  fabric  machiiiff 

SfjMB  T.  T  DswaiBsT  an  I       llU  '.s.    Hr\iWe  contiaui  uf  <  irriiig  for 

ploaahaay  ut  elculric  conduit  vnUm  and  apparaliu  Ibcrvfor. 
87/ISS  aiLI>0Huii,B.A.8HinBBd  H.O.BMe»  Mtad.  laactiv 

raagneUc  rdfa^ing  mechaaism  for  awitebes  and  eu tents. 
27,060  B.  r.  KaMTo:r.    ('..ntrolling  ilevicei  forelpctrw  iiiotor*, 
27,082  Doi.LO*D  A  Co.  aiel  T.  (^a.xwrOKO.    Klectric  ciMiiilinft  »iipir«tu». 
27.CB3  U.T.  il.  Co.  (O.K.  Co.,  U.S.).    Control  of  eUc'.iic  m<it'>i«  »i>d  sppa- 
ratu"  theie'or. 

27,084  1!,T,-U.  fa  O.K.  Co.,  U,.H.).    C.ntrolliiig  uiMhsn'siH'  tor 

propelled  eshiilaa 
27,096  C.  A.  lUmaU.  Telephony.* 

27,096  C.  D.  Aaai-    Klectrical  Bre  slsrom.    I^leiiirm  .^i  Hal-ke  Act.  C.e*.. 
Oi^ililiiiiy  • 

27  100  Matos  .t:' I  oi-Lson  and  H  A.  Mavor.    KleLl  i  i.  in .  ;  ir  .ippMBtUS. 

DwemUr  13, 1904. 
27.11*  A  C.  ViRGiv.    Brislul.    Ujicra'.ing  gsar  for  puiut-"  elsatric 
tnmwapa.* 

27,115  I..  Amaiwa.  M>Didie.l«r.  Aevena eaotnat  cbeult  tneien  and 

indicators  for  alteriin'iiig  current i. 
27,'35  H.  Heap,  J.  Hailbt.  T.  Bbieblit,  B.  BiUI«»tox,  A.  Hu  uRu- 

W'.N,  J.    Katbock   and  T.  .S.   JoNEl    Mtiirhr  l<-r.    Ka  «  !■* 

ovcihcaJ  irulley  wires. 
27,168  M.  J.  E.  I'lLviT.   AutomaUodly  nguial  ii^  lolisii'  with  vatjias 

a7,taSF.W.anau  OeoAtatoia,* 


i-  ijio^cd  by  Google 
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37.199  8iK>i(i(i!  lIuoTiiiasit  Co.   AaedwaUaK iha  exeiutiaoof  alMtrickl 

Ducl'inM.  (Siemena  SdUMtarliNrlta  (>.m.b.H.  OcnaMy.)* 
87^1  K.  Wii  sioa.  £l«etrt4Mww«»t«Htw»iiiilti«l<-lMur-n«tori> 
t7,«»  J.  H  ffAUMMk  Rkcl(faildiitilte|{uatarnyii^Mi4opei«IIiiK 

17,811  M.  H.  Co.  iO.  K.  Ok,  VJL).  t!ni«MttoN  «l  ahetriB  iKitaibHlioa 

Decemticr  14 

ST^T  J.  F^aR.    Germtny.    Ti-l»K''->pl>u:   tTAiinriiitleri  and  t<c«iveri. 

'  P.i'c  »i'f'''i'  I  f  r  Mil)-  2,  1?01,  fl.itfifif  Btii>!i'  jH..»  !n  i;»ri»»«iT  )* 
27,£S'J   I  : -I'.  'i'.|llIt!|M',\  nil  ,J'..S  l.c-i      Mm,  l.ivlrr.     Si  n  i  .,lhn)("lhs 

a|>prji<'h  Or  iirniimity    sliipe  to  |>'  avigu«ly  det«nniiie<l  j)o«iii"ii» 
Md  Optntim  nbDiurine  uiincn. 
S7.W5  C  1).  l.VOtM.    Marcury  vup.ur  Umix. 

27,246  STi^tt*;-.  Hi<(nuiit!>  k  <  u.  aud  K.  A.  Kulmes.    KIcL-lriftt  maaMiriog 
in-tn.aifDt*.* 

87,260  A.  J.  lUnnaiiKni.  liirminfiliiiiii.  An|i.ti  iitu«  (oralaeirMle-dapwitioa, 
27,901  a.  Qkmui,  l^gkitn;;  aoiI  nt  nguKiiing  gx%  tanpi  ty  clcctrieitf.*' 

Dt-cember  15. 
27,510  0,  R.  Abiu.    Hinnlnglmoi.    <  !l  >w  Wiufm. 
ZtJUt  T-D.  jACusiia.   Stockluu  wn  T<^^  R«llecU>r«. 
97,34S  ».  EaacML  S«UcIm*  « 

f7.368  OltH  KutvATOB  C  K  rO:h  ltl«r»*or  dx,  TJI.).  RI«e(H«  tnnlrolllBR 

a|>|Niraluii. 

87,376  H.  K\iKrt|i.p,    'I'li' :  :ii  in—,  r- u  i  > ,  ^  1      !i  i al  irme. 
87,399  W.  Hawiltoii  and  KaaiiAXTl  I.TJirrio.    Klectrkity  tati'.rr. 
n,400  *n  1 27.401  B.T..Ii,  Gg.  {Q-K.  Coo.         Klaatrk  matw  owtrol 

S7,«8  Via  87,40$  &T..H.Oa<O.K  Co,  U&).  HuiiMm  cntmK  iirii- 
calini;  dar^eat. 

r»r.vinb.i  16,  1904. 
87/124  .^1  W  M.RKR.    MAiK-lir>i4T.    MsKiii't.i^iiig  irna  l.y  an  nliangte^f. 

rciilkiul  iiti[imvrmrnli<  in  il}-ii»aj.>  fWti  ic  nmchiiifK. 
97,4M  C.  Usonx,  R  OiJki  nnil  ilKi>n!i  k  It.vRi.ou.  l)irmini;lMai.  Swilthaa. 

27.443  A.  KrK.-Tiis  itiKl  A.  K.  Amiulp.    M»in>KHler.    Are  Uwpii  ui<l 

i  url>  111 » 

27.444  A.  Ki  MiTrlji  ftti.i  A.  J  D.  Khai'^i.    Slum  liei'.er.  SwitchM. 
27,449  \V.  KAiuuatTHiR  < '.  H.  Huff.  I'.^.  i.    Kli-<  lio-uiii^  «>r»^«''""  * 
27.4f6  K.  l.vrt.    KlaoLramairavlK'  kiiitiuii  dotUe  (•>•  I'lrl-n-rr  ru;>iii<-. 

«7,f4»  W.  B.  Co«M.  amMhn. 

W.  P.  Anottar  and  T.  M.  tf.  Jngm.    InrarM  &ru  lun[iL 
RG80  O.  H.  (<\TWAY.    Kn-  aUrnn. 

17,637  II.  I.  WiMii).    Vu|>.iiir  i'lr::liic  Apfiii»lu».    (Data  moUmI  far,  Dcc. 

17,  190J,  <lilU-of  .(.pli,  ,ti      in  t-X|« 

87,620  <'.  r.  STximirr/.   1  in-i    n  n,-  .1   riic  currriit.  (IHt«  liiiilM 
for,  Dec.  17.  1905,  dutc  tii       iKiiUon  iti  U.H.)* 

SI  ECIFICATK )N SIT  ULIBUED. 
WMi.->-AII«|MiilgBtiiM*«an  be  obuimd  at  UtannltonD  ytiM«il  8d,  miA. 

1903. 

84,616  AHnraoH  ami  Oman,  BicaiviDg  taA  Mcar Jii v  apipaMtiuL 

1904. 

Ria  n  T  .li.C'o.  S;  MrWi?^.  • 'art^riinrlCul'iUl  KlntrieMilM^iviilcawk 
1.081  N'Ariu.x  iim!  \  f.v.LA»tk    Tcl«)>'i"aa  for  pauliilly  imi  |iinuit% 
1.1C6  KiitMii-'i.    lnc«iiH< r lit  iltjiiiinaCiag  apoaratiu. 
1,484  B.-r.  H.  Vo.  ((i.e.  <' ...  r.s  1.   Cantmljl^f  alseUla  Uut«ft. 
1,S13  Ki<l  aHIs   iili*  J«  ciuTier  liuider. 
&440  Vt»nen.  KtectricalMka. 

3w664  Tkimm  and  TomvM.  OiiBMMtiDM  tad  c»iii>1ii>£x  for  «iit«,  tc 

4.687  Suirii.  I'onttiiiL-li^iii  af  awitth, 

4,772  .nd  4.775  Il  T.  H.  Ohk  (aK  CoDtnillji«  allmiiiBK- 

lurruiit  iKutun. 

4.!fJl  UoiLT  iM;ii>|uiorr  '.    S|»trltini;  I'Iiii^h  li-r  «ipl>>,<i.>ti  «ii^!ii>!!i. 
6,115  MAROtM  H  W'lBlLKit  Tm  itiiiiArii  f>.  »nd  OlUT.    Tr»n^a»itt«TA  for 
wiieto*  l«l««t«|ihy, 

1.1 '<ij  ArmibtiaO.    rrm-rstillK  or    <  in^  timrking  ul  brttthc*. 

5.147  Taliioi  iind  M'''Ni>Ky.   s*iirhv«  f<ir  i(iittii>K  cireuite  «(  aiiUtple 

cylinder  r  iplo?I.-D  mi'toi*. 
fi,296  Daviis.   Fuwt  and  fiue  Iwxei. 
MOB  Fmmmui.  ElaetriecMibMtdaticcaL 

6.688  JoiDnow  fltadiNhe  AnObi  k  SwU  KuWHk  .   Apptritun  fur 

du>  iiii;  TMCIi-      in  giL^iai  Ly  rl»vtririty. 
f>.fl60  Hll:i!T  AB'l  I  ■  jl.usii^.     Kli-cti  m  liiiii|itl"ld«>. 

6.055  Tmi^.    ( "li;  -  fi.i  fiiiiiK  i>i|.f.H,  cii'  4c 

6,402  n.T  II.  t  o.  (O.K.  •      l-.s.>.   latula'iiw  eomiiMlllam. 
6  425  It.iUKs.    Klf.  1.:,-  candlr  filtinjtd. 

6.433  l/>xiM)x  Ki.Ei-Tiiii  Si'i'i'Lv  Cour'AaBd  F4anppii|>  Strilchct. 

6,535  .*^ilA«r.    SiuHI..  f .  r  ,  nty\ng  rabtti. 

6,600  Clbminm.x  Ki.«i-iHir  l..\sii  ATrA>  iiMnxr  Ltd.) ami  Kuu,  Omcni 

f'»r  «-1'«ctrii*  Ia]ui>4. 
0,662  SmTH  aud  l.i:wii».    S)>,«rA!ii(  plu,;-  iind  lliv  likt. 

jiiiiit  fcrdo  rric  iig|ll8ttlllglb 
6JB06  SriTun  and  OpBSSail.   Matuifacture  uf  c<.>Bduil«. 

7.056  AHii'  iiohT.    I'r  'Jnctionotmttabfar  alaelnilmi*. 
7.3a;  (Sai.h.    KI'<  trk-  lifrtit  bath*. 

7.489  (JjiKKR.    X  i-.y  iiii|i.iriilur>. 

8,262  I'oitT-    TfleplKHwa  fur  luw  io  dictating  corraipoiidtiiof. 

9,8J1  Jajcn  v^'uriUcm  Klejtric  i        JtcKulatimi  ot  electric  circuits  for 

tha  production  "(toa^tanlaiimntor  ixMcntial  or  bnih. 
9fin  Canmk  obtaining  DUgMlla  tdila  liitTitiK  r>KtiUi<eui  nx^iOKat' 

ingnallM. 

KVUABHRtMk  Mvtlvf  «al«ett{t<MMllta"tiiaaaBeei. 


BOOKS  RECEIVED. 

iCufiiiH.  erf  tbii  uulomumiwaed  wuikn  qui  Ix  hvt  (riHB  Tl>*  Uirtii^ici»n  Mem,  iMxt 
IM^aaiatdptof  pabliilMd  pftn.  Add  5  paierot.  foralmiuiar  lor  fmimbn  ik.  i 

"Tools  las  En^'iuoetB  and  \Vootl-wurkerK :  iadiidiiig  MoiU-rii 
ImtrainmU  of  HcunnnMot."  Dy  Jfoaenli  Homer.  (London : 
Croilv  Lodtwood  *  Son.)  flu. 

»'N'-Ro]«:  A  Colbelioii  of  VwgKt  eoiniraDig«tea  to  tho 
Acatdcmy  of  BeiuieM.''  Bj  R.  Bloadlot ;  IniMiliitad  by  J.  Oorain. 
([.ongBMiw,  Ommi  a  Gob)  a«.  6d. 

''FnooadniMoflibottojfftl  Hocictv  of  Kdinbargh.'"  Vol.  .>:xv.. 
No.  &.  fLoMM  3  Wdliotttf  A  Norgatt.i  4i>. 

*'C«iMriM  nir  L»  Rudiaiu  el  lu»  Notivetle*  UadiiUion*. "  liv 
O.CIiindo.  IfODod.)  Sfr. 

"Jahflnidi  darSektM^eniie."  1903,  Kditi-a  by  |fr.  Hoiiuich 
DamuMil.  (ITolo-»-£L :  WOltelni  K'lMipp.  t  ■jum. 

"Vio  Fonneliiticben."  V,\  «>U>r  I.iM<l.>r>.  ([..  iji/ig.  Jah  A 
HclranlsM.)  fim. 


COMPANIES  MEETINGS  AND  RBPORTS. 

Helropolitan  Electric  Supply  Co.  (Ltd  ) 

An  extraordinary  mecling  was  held  cu  Tu«^ay,  uod«r  the  preeidtney 
o{  Mr.  IUn»i>^<iN  Ontpps  nn  thopurpoiie  ot  oooiiAMriag  n>«otations~ 
(I)  for  approviot;  a  bill  to  ooofar  rartlier  powon  en  tta  Cotupany  with 

ra^et  to  elcc'jicii'.  iiii'rsy.  t"  jir'si.ilc  t  -r  i\\e  ••••arrnnppintnt  i;f  lh« 
ca»H«l  of  the  (■i'tii  -iii\  u-il  (-r  i!th<T  |inT|>  :-.i'>,  im  i  foi  up|i!ip.  iiig  a 
but  to  aiitliorine  iiKrermeiiu  k«tu>i«ii  Mvk  (  «mi>any  &nd  the  Acton  I'rbaD 
District  Cimntil  with  respcel  to  the  supply  of  rloctrirnl  enerjjy  by  t)i« 
Cumpany  to  the  Dittrict  Council  and  to  coufcr  fattber  powen  m  tfaa 
t'ompanv. 

Tb<'  KKCIiKTAUY  (Mr.  R.  Conlifla  Ofno,  CMJQ.)  hkvliiK  Nad  th* 

noiiM  callinR  lh«  met  line 

Th«  CIIAlllMAX  fttid  :  With  recanl  to  tbi  r.i.  i  il  m  wi  !invfl 
nu  t  to  duMSOu  (oue  oor  Vwlout  l'o««i«  Bill  and  the  other  our 
AotoB  BtH)  1  wmf  osptaia  to  yw  Mn*  lyinc  m  west  of  us  at 
Wilhideii  then  fa  o  ywj  cooiidaraU*  om.  iadttding  r>brid;i«. 
Si>nlliali,  StaiiiM  and  nthOT  plnct?*.  At  tho  prewnt  moment  electricity 
in  that  psrliun  of  Middlesex  is  in  its  infancy,  and  ooosiderinK  that 
at  Wilivifden  wr  shall  rery  won  hare  n  conridenible  amount  of  plant 
sDt  free  which  is  now  engaged  in  supplying  Marylebone.  we  think  it 
if  very  desirable,  as  (ar  as  possible,  to  And  employment  (or  it,  and  «r«  are 
a|<plying  for  powrra  to  snpply  certain  of  those  IMtiali.  Ib  ntM  Oi 
them  the  diftricl  authority  bold  the  prDvinsnid  order;  in  otbani  tha 
orders  »»>  luIJ  by  I-'CaI  <  oinpanicB.  \Vh;;l  wo  pmjvxti*  to  »n 
olltr  and.  '.^iili  thr;r  ::ri5._nt.  to  give  thfin  n  bulk  Hiipplv,  'o  th.it 
(buy  may  be  enabled  to  provide  their  etuumers  cheaper  than  tbcy  can 
from  their  own  snuUl  alatiaiu.  Vo  wo,  UNMlsMb  ml  cnl«fta«  on  any 
Mbetne  of  rivalry  or  eampeiitloii.  Aaollur  pira*bion  In  th«  OiU  ii  to 
itielude  the  north  West  earner  ot  PaddilVtan  in  our  I'addinitlon  Order. 
When  we  hid  our  original  protlaiooal  order  that  corner  was  part  of 
the  Chelwa  dislrii-t,  Init  il  ha;*  nom-  been  tmu.Merred  '.o  r.cildrMi'trm.  and 
we  can  supid.v  ■'■  iy  ul  lurmif'  I'n  ..iiihoiuy  <if  I 'luliii'in'i;!-  I  diirL' 
aa>  some  «f  tou  maj  have  seen  that  there  ia  n  liill  c«>ming  before  I'arlia- 
iiient  oiled  the  AdniinistntivaOimntf  ofLoodoBBill,  kpidyiog  for  po««ni 
thin  year  to  supply — 1  hartDy  know  whal ;  Init  to  mpply,  as  far  an  wa  ean 
uiakc  out.  the  wli  yl*  •  f  I  dn^on.  frscvcivlly  the  whole  of  \V«:i<  Middle- 
sei,  a  good  j  ut  nl  Kei-:  and  u  ti  nil  part  of  Surrry.  \\  :.i  th<  r  it 
i-ixa  beyond  that  1  aaiinot  nay.  liut  thi«  i<  a  company  that  pro- 
lriM!»  to  ro'iuire  an  enormous  amount  of  capital,  and  wr  feel — 
and  feel  very  strongly  that  the  presiMit  vompanica  in  London,  who 
bcttnm  (hMn  hate  invetl«d  many  millions  of  capital,  aie  not  only 
in  a  yotitiOB,  but  arc  willioK  and  anxious,  to  supply  every  scrap 
ot  power  wanted  in  their  d«trict«.  and  not  only  te  iij  ply  i'-  when 
certain  slationa  are  built,  but  to  morrow.  Anyone  cm i.;i|i:  U;  ii<,  {or 
iDElaoct'.  (or  a  supply  to-morrow  can  have  iU  All  the  London  com- 
panies (eel  that  they  are  in  the  auna  poBtion.— jiaifairtly  Tf****  at 
supplying  everything  repaired ;  but  w«  are  at  pronal  tinier  tha  9i»- 

advania4;e  that  we  cannot  without  the  sanction  oi  PartUtnent  help  each 
other.  We  concoive  that  as  the  power  sujiply  increasM,  It  will  li«  very 
de.'*inib1e  thnt  the  coropaniee  should  havi  the  power  to  supply  into  each 
othet'A  .ttatixnj,  w  that  a  deticien::y  at  one  tiiuc  in  one  area  mliiht  be 
aupplied  by  thr  cices.t  of  power  in  another;  and  in  our  bill  we  seek 
powon  to  anabla  u*  to  supply,  not  (o  indivMaal  eonsoniers  in  nnyotM 
vWa  araa— DO  rivalry  of  tliat  kind—but  to  ether  already  existing  under- 
takings with  their  wish  and  sanction.  I  think  that  with  that  condition 
of  things  tho  Ix^ndon  companies  would  bo  in  a  position  to  supply  any 
possible  nmount  of  power  which  might  be  required  at  present  or  in  the 
future.  There  ia  another  provision  in  the  bill,  and  in  regard  to  this  we  ara 
io  rather  a  curious  position.  We  uie  enabled  at  the  prvimnt  iiioruent  to 
supply  any  railway  or  tramway  company,  or  any  canal  that  ran^  through 
our  district,  but  the  mom<nt  the  train,  the  Iram,  ur  the  bui|<e— or 
whatever  it  -ha.*  got  out '11'  '>ur  district,  there  is  suriii!  doubt, 
owing  to  ft  recent  decision  iImi  Court  of  Chancery,  whvther  we  can 
really  i^upply  tucli  cunsttmcrt.  Such  a  rwlrietioo  would  abaolately  pre- 
vent any  vom|iaity  from  living  ftoy  Mfipfer  at  oU  lor  loooawiioii.  So 
far  as  raXiwjy,  tramway  and  MOBl  aompMMi  an  oofMamad,  w«  want  U 
to  he  mado  elear  that,  what  ooM  tii«r  gat  thair  u|nly  fan  im,  Omt 
AMI  4o  vImI  thv  liko  vilh  it.   AnalLtr  pwMw  «r Ite  NU  nMw 
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to  finance.  The  Directors,  aa  foresluiJowfiil  at  the  meeling  Uat 
ywr,  bad  an  idea  that  it  was  desirable  to  reduce  the  ordiaar;  Hh&re 
oarilal  of  the  Company  from  £1,000.000  to  £75').000  1.)  rc  t  iming 
th-  liilfturjce  to  the  ordinary  ithareholdert,  it  appr-BrLiu:  to  ■4«  to 
he  undeairalile  to  ka\-«  •  i|uart*r  at  a  million  ol  our  money  losknd  up, 
net  In  tiM  imiiHm.  but  iD  Mant  or  u  iwr  Mut.  secoHtios  a^  m  htiw 
M».  Bat  to  iitt  the  radoction  tt  cafttd  n  ii  ii»;»^sary  u>  pet  tha  c-m- 
nnt  of  PKrlianicnt,  and  to  do  thifl  w<<  roquire  thcconHcnt  of  all  the  exlBting 
interests,  especially  that  of  the  debenture  holdera.  We  give  th  i  debenture- 
holders  e»ery  facility  for  tctnkii^'  Into  xr  ;i  >?nnntB,  and  show  Ihi'in  that 
after  thia  reduction  of  !-.ip;tJil  ■.>i!i  Imvc  ni  leii_-.t  Uu<r  m  (i.i.r  limo- 
thv  amount  o(  Kcurity  they  had  wiien  they  t<!nt  as  their  money.  Wo, 
thar«Ior«,  aak  yoa  to  paaa  the  financjal  cUihwi  ot  th«  bill  a«  i(  w«  were 
going  to  carry  them  through,  becanae  yn  cannot  take  Ihcm  out  at 
present  witheat  coming  into  confltc*.  ■■"ith  t'i>s  S*ani'nj  Oritpr--.  tiiil  wc 
shall  withdra  V  ihcni  aniefu  the  dthi  nt  ut  iio^ilc  rs  iltcr  ih.  u  [ir.j-iiil 
attitude.  As  regards  our  Aeton  biil,  Aoiou  ii«»,  as  you  itnuw,  handy 
to  Willecden,  and  after  my  friendly  neKoUationa  with  the  A'^lon 
Borough  Conncil  they  have  aijTeed  to  take  a  bulk  lupply  from  un. 
The  terni»  and  irvcrythinK  else  blt*0  twan  fixed.  We  had  ulwa^g 
supposed  that  owing  to  Willeadan  atoUon  bring  partly  aitnatcd  m 
AcT.n  iloTi  wnnid  b"'  notbiut;  to  prevent  the  Acton  Bnrni.t,'  Tn  rncil 
Ir.irii  tnkiii;,  thsir  supply  direct  from  our  norka  at  Wii:.  lifii.  t;ul 
owing  to  a  judgment  in  ibe  Dourt  oi  Chancery  la»l  autumn  some  doubt 
haa  DMB  thrown  oo  iba  poioi.  Wo  therefore  aik  FarUaraent  in  our 
hoobA  UII  for  pemrt  to  onotla  oi  to  <iupply  in  balk  to  thir  uriun 
anthoii^  in  Acton  on  terms  mutually  a»;reed  upon, 

Tha  foiolationa  were  then  put  to  the  nir«ting  and  ea triad  nnanimooaly, 
and  were  sul>«e<|a*otiy  appro T«d  01  ft  mMting  o(  fto  ordiaor;  ahoni- 
h  iiirrn  A  vot«  ol  Oftoki  lo  Ihookaintfta  oal  liroehnrs  terminated  the 
proceed  inir*. 

Anglo*Ainerioan  Telegraph  Co.  (Ltd.) 

The  orlinary  Reni-ral  meeting  took  place  OB  FkUoj  ImIi  oMor  the 

pii  -iulei!.  y  ol  Sir.  Ki;a"«  i«  A.  Bk\aN. 

Tiie  SKCRKTAhV  (Mr.  T.  H  W*ll*)  i«o4  the  ootic}  oonvMtlng  the 

meclinK  and  the  auditor*'  n^]>(1rt. 

Tilt-  rUAtr,M.^S"  ilir-n  Mal  i    !1r>for*»  n>nvin?»  th/*  •sHf>pti<>n  <>f  thr  ropfjrt, 

1  hlivi-  b^  (•iin^.;rAUlliilr-  ',1m-  -^t-.iiri  h-'hk-r  ■  Ihllt  tluT*'  tia.a  h>'CV.  n     iirM.]i  fablr 

incnaaae  in  ifae  ira^iii;  tiurtng  the  past  half  year,  compared  with  ihe  corre- 
•ponding  half  of  IW-X  the  traftic  receipts  being  £IS3.A70  against  £174.850. 
an  increase  of  £4,7 jO ;  but,  unfortunately,  as  a  set  ofl  against  theBe 
irHreai>ed  reoeipte,  our  revenue  from  the  steamship  "  Minia "  haa  been 
only  £2,000,  compared  with  nearly  £1*2,409  in  the  correapondiog  half  of 
inrw,  which  more  than  wipea  out  our  trafllo  inereaec  The  r«>-iiilt  ^Ito 
i^hiiur  19  Lhut.  iiikiuK  account  of  the  increased  working  expen-fs  t  'liili. 
Uiere  is  a  diminution  in  tba bolane*  available  for  dividendik  This  total  ipt 
1*.  iM,.  tfiuH  CU»»,6nL  An  iottrim  dhridond  haa  alioodT 
beta  foU  oaboMi  ptorarrod  end  orttiMry  sloeki.  abnrfaiDg  £48,780,  and 
the  diroctora  now  propose  to  pay  ditidenda  which  will  r«<|uire  tOL^-IO, 
leaving  £<l,l!>4.  Is,  lid,  to  be  carried  forward.  Tbt.-  figures  for  the  whole 
Ttar  will  be  int^rpstiMg  to  th?>  sbareholdera.  The  groas  pool  tfaffle  for 
the  lil  t  halt  ol  I'MH  wa-  i:'J.'.">.«.10,  against  iSN4,830  for  tiLo  Haiut 
pmiitd  o!  I'Mj,  'a,  inLiKtkaK  iii  i.2'.i,000  tor  the  llrHt  hjtit  of  the  yc-ar.  la 
the  second  half  the  recoipu  were  t3fM\,Tt».  compared  witli  i:27!i.H9fl,  an 
inereaaa  of  £l)>.0flO.  On  the  whole  year  we  reeelved  only  £5i2,3W). 
a^•^vill5t  fWl.T'JO.  .i  ilecrea»e  ol  nearly  IIS.OOO  on  th"-  ffur.  The  xharc- 
l.ll.lil:r^  ini(^hi  tliini;  that  this  decrease  was  dm;  to  6":n.  winl  ol  vigilance 
on  tlie  part  ol  the  director*  and  the  stalT,  but  they  might  nnt  a8sure<l 
(hfttthlamo  aol  tba  r*Mt  \  tew  days  previously  he  jlhe  chairman) 
bad  fBTited  Mr.  J.  0.  Lamb,  the  head  of  the  Telegraph  department  of 
tha  Pest  Offiee,  t«  saa  tha  working  of  the  company's  etock  tramo,  and  Mr 
Tiiunb  was  Pl«oscd  lo  oxpteta  hit  astoniobuient  at  the  way  our  itafl  was 
wnrllnj'.  This  wb»  a  compliment  for  Ih*  «tif  of  the  very  hii'hJHt  vahiiv 
'^ur^lir1^;  in  tiif  ui'::niint/i.  I'lu  cli&irniaii  H*ii  llitre  ■■vah  out  i'.ciii  in  tin- 
balance-sheet  which  bad  never  previously  aptie«re«i— the  penuwiM  uc- 
ooaot«a,«HI),dao  to  tha  roiehrtles  ol  Ihe  ablKiholieN  to  establish  » 
MDiioa  loai  waA  to  act  oaMe  <(,0M  to  that  Iaa4  wWeh  hod  previously 
been  put  to  the  rem^wal  fund.  With  rcgiuil  lo  tb«  renewal  fund,  sonic 
of  the  xluirehalders  niivtht  have  been  disappointed  to  find  that,  instead 
of  there  bcin;:  an  increase  in  thnt  tun  l  ilirir,(:  the  pr^t  rear,  there 
had  bevn  a  drcreaav  of  £13,00ri,  mi  i  if  wm-i-iliihg  ovt-r  t.l'.i,iiO"J  in 
the  half-year  under  review.  Out  of  tliat  (uad  tlie  rtpairfl  ol  the 
steamnJiip  "  Minia."  amounting  to  £13,r>M0.  iHs.  Id.,  had  baoo  paid, 
making  the  total  sum  spent  on  the  "Minia"  during  the  year 
£27.<>H0  iHa.  Id.  Thin  «uiy:uiilure  had  ber  :-iiic-  uhn  liiti-l}'  n"ri>^^«rT, 
and  they  had  now  firsriu-ally  a  new  islnii,  "h;ch  hn.l  only  l 
them  about  £2-!i,0'MI,  ita'  only  alternative  wouid  liiive  b«en  to 
tell  tlie  "  Mtolo "  and  to  purchase  a  new  ship,  which  would  have  cost 
than  £40,000.  CaUe  repairs  had  coat  £2i;.77H.  Its.,  conaiuting  mainly 
ol  IhNO  itmu.  One  of  these  was  the  break  near  Valcnuia.  The  particular 
eoUeoaaoDe  patented  by  C'apt.  Trott  and  Mr.  Hamilton,  and  wa:<  laid 
many  years  ago,  an  it  was  considered  to  be  well  worth  lr>inK.  the  i  rin- 
cipal  point  about  it  being  that  there  was  oo  iron  wirioK,  and  it  was 
supposed  at  the  time  that  it  would  be  much  more  easily  haodlad,  being  so 
moh  Ughtor.  Botia  ooono  el ttao  the direeton  Canod  that  Ihecahio 
flonU  not  be  Itftad  at  an.  The  momaatthe^  began  to  deal  with  Hit  weat 

to  piece's  :  int  they  eaine  to  the  conclusion  tliat  it  would  he  licttcr  to  cut 
nut  the  linmiltun  Trott  cable  and  put  in  good  cable.  That  liod  cost 
tiirm  £11,(KX).  Thcr<^  hud  alMi  been  a  break  on  the  olhrr  side  of  the 
Albi'itic,  which  c  i^t  iu>n>ethiiig  like  i:i>,00ll  in  cable,  und  the  other  item 
el  expciiie  was  tb«  hin;  i  f  the  c..-<  "Seioe  '  from  the  Telegraph  C'oo 
■iraetloa  A  Main  lea  ana  Co,  owing  to  tlie  "  Minis  '  bein;;  under  rejpair, 
Thef  llli(htaenMBo  that  these  thrcv  ik-ms  of  expenditure  wejre  not  likely 
to  reenr.  IVMli  legiurd  to  the  loneoal  CtwA  he  veaM  like  to  loll  the 


shan^bolders  what  the  directors'  understandtng  was  as  V>  this  fund. 
When  tlie  fund  reaches  £1,000,000  they  would  cease  to  charge  anything 
more  to  revenue  and  only  credit  the  fund  with  the  intcrent  on  invest- 
ments ;  but  should  Uieie  l»:  an  8l-<  ij'-nt  or  n  breakdown  ol  th<-  cable,  the 
oast  of  the  repair  ol  which  uould  bring  the  fund  bekw  £1,0(10,000,  tbeo 
the;  wonid  ai^hftve  to  deUt  revaooo  imtU  Ihoananit  wMuada  op  to 
£I,oaO.00O,  bnt  net  to  a  greater  eslent  thu  £90.000  hi  any  one  year,  or  el 
£10,000  in  a  h»lf  year,  unli>!i»  *onie  gresl  or  T3i:fori»<nwn  f  -.ta^trrtphp  should 
occur— s»cha»theirn!<|uirlngt«layanev,  cniil,.  Th.  «  v  un  lii.  i  juestion 
to  which  he  miwt  rcfrr  th<^  I'rfrtc!:  law  »iii;  W'li.il  lie  had  U>  say  regard- 
ing liuit  nuitwr  was  not  ^cry  rn(-iiiirii|.::iuv  Thi-  final  judgment  of  the 
Court  iA  iSouen  uugivau  iis  In:  back  as  July,  I'JOI.  Appeals  to  the  Court 
of  Cassation  were  lodged  shortly  aHewFewb,  and  these  appeals  were  stilt 
unheard,  tiinoe  their  last  general  meilnig  a  stroDgly-worded  communi- 
L  uti- ij  liiv:i  hrpn  a.h!tfS3cil  t:s  th*  pompanv's  icaal  advisers  in  i'aris,  in 
wliiiiii  i>  -ivan  [Kiinvi',1  iiul  tli^l  the  ir\iy  itiiinuiiU-d  to  a  scaudalous  denial 
of  juatice.  They  hitd  had  a  decree  in  their  favour,  but  the  an^iirer  raoeivsd 
from  FMia  that  the  oauee  el  the  contln  nous  delay  in  brin^iii  en  the 
case  in  the  Coatt  of  CeMatlon  bad  been  the  grvat  (lolitieal  dMorbaneat 
connected  with  the  Dreyfus  cose  and  the  religious  congregations  in  France. 
Their  litigation  had  been  going  on  for  nearly  'JO  years,  bnt  thty  could 
only  '  mtiniif  to  wait  and  hope  for  a  speedy  end  ot  thr  iTi'illi>r  With 
reniwii  i.>  the  future,  their  receipts  tor  the  fir?t  m  ntSi  "I  thi-  n  -  s  year 
had  been  decidedly  aatialaalory,  and  it  tbey  ooukl  only  go  on  an  the  way 
they  bad  coinmened,  wtthont  aay  oaoieBOO  ei|Miiditiiro  in  repairs,  he 
hoped  the  preferred  stockholders  wmld  get  their  dMdend  at  C  par  c<ni., 
and  that  tmrnelbing  would  be  left  for  the  deferred*  BioaaelDded  \a 
moving  the  ailoption  of  thr  report  and  aecount-i,  anid  ttw  deefairalioM  M 
the  dividends  as  leconaoiended  bj  Ibe  directors. 
The  DMI'UTY  OHUSHAM  (BirOenM  niiiOemM.K.O.H.O.)eieaiidad 

the  resolution 

Mr  TIIUUPE  :  In  the  event  ol  our  getting  a  final  d'Tin'on  in  our 
favour  in  the  French  Court*,  shall  we  get  the  nionev  ' 

Mr.  KIIiDI.l- Snt  iiCifl :  A.  n  ,hAmi  •hsr-hnldcr.  1  w-juld  h\v  i.>  ,i'k 
■/.lu-ilii-i  it  v.  ..uld  not  »»•  !«s-!W-  !•»  --11  -oirii-  „f  the  gilt.cdv<-d  "Ti:mi;.  « 
wir  have  an<li  invest  the  mnuey  in  our  own  preti-rrcd  iloek.  We  should 
theo  gat  a  much  better  dividend.  U  it  is  againit  the  WtioieB  el  esanOia- 
tion  to  dn  this,  ciinnot  these  articles  lie  allered  ? 

Mr.  ltA<i{jAM.AY  :  In  reganl  to  uur  inri^lnoenta.  would  it  not  b> 
pnaaible  to  make  thi-w  produce  a  little  mure  intert-st  with  praclirally  the 
^fiin.:  ^icnrity:  We  have  £900.000  in  aacuniiei  which  are  jpraotieai^ 
K  &ii^Hhiij  at  any  moment,  bat  eonid  «e  HO  0a(  a  laiii|ir  bitintt  la 
pertfcily  -afe  invettmenta 

Mr.  EDIO/NM:  I  therid  like  to  ask  th?  abairK«n  whether  there  it 
anything  in  eeoneetien  with  erlrolasa  telegraphy  that  alliMto  oa  at  all,  er 
is  likely  tfi  do  so 

Tlie  CHAIRMAN,  in  rrply,  said  he  could  not  answer  the  tiian-ho  (if  t  ^ 
question  as  lo  Ihe  position  of  aiTairs  if  the  company  received  a  t»»our»ble 
verdict  in  the  French  Court.  With  regard  lo  the  investment  ol  any 
portion  of  their  reserve  in  their  own  preferred  stodt,  be  believed  the  lav 
was  absolutely  against  their  doing  so :  oor  was  tha  ennMian  H-goed  one 
from  a  buslnesa  point  of  view.  With  regard  touMir  {oveatlng  to 
aeourtties  which  would  brini?  thprn  in  a  larger  interest,  t]  seme  extent 
ibis  had  been  aitead  v  d  uc-  t  <  -vireleas  telegraphy,  he  could  say  with 
conlideoce  tliat  it  wouM  not  affect  them  in  the  alitihtest  degree.  Ttia 
direeton  were  watching  itii  progress  carefully,  and.  so  far  as  they  eOUld 
iMir,  it  wa*  more  likely  to  do  them  good  tiian  barm.  Up  to  the  preSMtt 
till'  Mart'ini  Company  only  sent  iKn;- ili  I  ii.im>  mes^iagea  from  Ibio 
side,  »o  that  If  >h«y  Rijnt  a  message  «liu-h  r<'i)uired  an  answer  thi* 
answer  must  come  ovrr  tli.-  Athmli  .'  wililc:-.  \\  M-  fi>piri|  to  ihe  giiggestid 
wireless  telegraph  n:i  lin'-cili  in-l  iiliirni  tlip  (lir>-:'r:ir .,  Tin  ininimums 
of  «>3.  Gd  .  iits.  (id.  and  3(»s.  Od,  pir  iiie-sagc  ol  \'l  woBls  lor  wirtlesB 
messages  were  not  tikoiir  to  hann  the  oompany. 

The  report  and  aoooimtowarotlMM  earriM. 

The  i»tiring  auditors  having  been  Te-appiinted,  a  hearty  vo'-e  (»t  th»nk» 
1 1  till  i:liairman  and  direct-jrs  and  the  staff  for  their  admirable  con  °uct 
ol  (he  bosiness  ol  the  eomMo;  wa«  eanried  iiaanimoaajy.  TtMt^hairmaa 
and  Mr.  J.  H.  Otnen  (no  imufer)  lu>iriDg  n|illaa>  the  fceetediaBi 

t^rminnted. 

CENTRAL  KLECTmo  80PPLV  CO  LTD  |  The  report  ol  the  directt>r» 
f.ir  I'JOt  stales  that  energy  baa  been  suppl>i4  lo  IIm  St.  James  and  I'all 
NfaJI  Oo.  Ofld  totba  WemiMtor  Oncpo.  to  the  extoni  el  9^*JKi*  oaite. 
The  incrteeeoloatpethasmatertallyaffeetedthaeoaleel  prodaetloa.and 

for  the  past  year  the  Conipiny  have  been  able  to  considerably  reduce  the 
charge  for  supply.  A  bill  Ivr  an  extension  of  the  company's  p<>w<>rs  will 
bf?  dealt  with  in  th^ennntn?  w^qi.nt  Fitrt'ifT  i3oh.:-nt!irr  ^insk  amoaatiog 
•.IJ  £4S,014  has  hfi'ii  ir  ii,-d  ii;iririL'  i::<  .v  ir  aii'l  tlie  ]ii«iiium  (alter 
deducting  expenses  ttun  httn  carried  tu  £ieJa  oi  oapilal  reserve.  Alter 
making  *  lull  allowmief  («r  siakini.-  fund  and  MfwoiatieB  the  net 
Iwlance  lor  VMM  is  £r,Ol.  I0«.  Id.,  wbirli.  wEOi  bafawee  Inm  IMO 
fl-'I.IO?.  IMS.  ltd  '.  miil;,'-s  Vh*m.  HW.  Tip-  dln-^-tor*  prwpose  toftf* 
diMi;'  n  l  ft'  thi-  ni'.r  (if  'i  |irr  r.-r.'.  en  tin-  nr-liniiy  -ihnrvi  f  l  the  yMir> 
whii  h  will  nvi  lire  £-'>.Oinl,  leaving  £7.  104  to  b;  c»ctn.>d  (ur«*rd. 

CENTRAL  LONDON  RAIL'VAT  CO.  -  At  Ihe  meeling  on  Wednesday  the 
Chairnuin  hiir  Henry  Oakley;  »aid  the  compaDy  were  endeavouring  to 
heep  their  Qodartaklnc  up  to  the  IMM  dtto.  hat  nt  the  menaot  tbejr  had 
no  anions  eifwaditare  in  eoaltmplatioo.  Thejr  had  Inereaied  Hie  nam- 

b«-r  ol  thtir  pa«8cn>'i-ra  during  the  half-yc«r,  and  they  hiid  earm-l  f 
increntt-  of  about  £1.000  in  receipt".  "  Workmen  '"  repii-st-nted  i""' 
out  ol  their  total  of  £l«'.t,000  The  ejp'fist?  (or  the  hall  year  had  bto-n 
rfduoed  by£1.4-i.'..  They  ha<l  run  ).  n  il  .  and  hvl  rarrled  13I.«I0 
more  )ieo|ile.  the  Increased  receipts  beln^  1  Sincc.the  linr  had  been 
opiMi  tliey  h»d  <-iirried  rjl.'2;i'.l,<«NI  people  « ithout  injury  to  aiiy  one  of 
them,  mi  occidi'ijl  had  occurred  that  had  damaged  a  passenger,  and  the 
beard,  la  eonsidsring  the  matlsr.  tell  that  that  rssolt  was  the  bett  e«Mi- 
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fl«l*  tM  «gaU  to  i^wi  In  fho  , 
kHnllen  iheiiiB  hf  Ine  nwiumar  and  tialf  {m  muttI ng  mt  ttie  irark.  In 

th«  tDuniinK  l""!  •v»>ninj!.  whpn  tht  l-mrs  of  pr*5i?'^r»'  were  f^'ffatrsi,  thej 
could  run,  kiu)  <Ui1  rtm.  :U  tm^i'.'i  un  lu.nr.  tt  iiii«rv;il:;  nl  twn  iiiiimlM, 
from  end  to  en<l  oi  thr  linr  witttoot  a  biicb  or  dililRuHjr ;  md  again. 
Bt  night,  between  4:.iO  ud  6:.10,  Ui«  uuno  tpsiHl  in  working  hkil 
oecuncd.  Theij  «err  cuniinR  more  per  Imo  ipif*  now  Uimi  (urrotirly. 
LaMiw  <Kit  the  tint  ;«ax,  th«v  had  increased  from  it.  lOd.  to  Hi.  •'kI,  p«r 
mila.  The  cixpenaos  were  tligntljr  up,  l>ut  not  in  proportion  Thcywvr* 
ab)«  tn  (>f»y  dii iJiimIs  uh  ;tll  Uieir  utocliB  and  to  furrv  fi>Tw4i-ii  f'l'.oon. 
Ill  reijaiii  lo  Ihc  roi.rf.  ti  jn  between  tbeir  railwA)  ami  th*'  CV.nnnK 
Euston  \  Uunpetead  and  Ualisr  Stieet  it  Waterloo  Ilailwajrr,  tJkej  had 
miRiitlA  tp  yHHw  UNHMMtinc  Dm  cempuiiM  htw  tateMa  It 
vonld  be  In  Om  IntaNafai  «f  Mih  that  en  nodefRnmad  aoaiuetian  ihcNiM 
beaiKlf,  mi  tbnt  through  booking  sibould  take  place.  He  bad  no  doabt, 
taking  'iii'i  rcnsiil'trotion  the  enliKhtcned  and  iotelliKeot  ws;  the  pro- 
woler  lit  111  .M'lii'iiir'S  worip  dffir>iiii«  to  ttfrv*  Ih*-  pnlvlie.  that  tilMr  too 
would  ri'ii.lil)-  rri'tiymse  ihf  vjl.ii-  (if  tlir    iir  ipinal  and  (all  ilt  HlW  It, 

That  nuuiU  liu  mt  adtlitionKl  aoutcu  ul  ttaltic  iitr  llieir  iim. 

0B8AT  ROKTRBBN  *  OITT  RAILWAY  00.  The  cliainniui  (the  Earl  o( 
Inudcniale)  at  t)>«  meeting  on  Mond*}-  Mid  the  gnu*  anmunt  earned 
taiiagtlMpait  baU-rcar  »m  i'»<l,.^i«.  aaaiMl  £I9,»54  tor  tb*  previouii 
fcorutd  a-Mir  monwa,  an  avmwe  per  w«ek  ol  £I,4(M,  againitt  i<M>7.  oii 
ini  rras*  nf  nver  W  <'«  n!  ,  whilt  their  present  weekly  tnnHie*  wt-w  sbotit 
X\  ,ilWi  [i<  r  »<•■  k.  Tl:i-  nv.  I  ni;,-  isambcr  ot  nassengrr-.  (or  .lani^iirv  ij(  thr 
cnrrant  >car  wan  yritj,:.404  p«r  wrrl;.  n  stead;  iaereaBe.  The  n»ximaiu 
■ukarof  can  In  operation  wa*  54  out  of  a  told  al  Ml  XlmlHiAhMli 
DO  aMMcnbi  to  the  passengera  or  to  anjr  mcmbtr  of  lha  alalL  Tb*  1am- 
prralure  of  their  tunnels  was  very  good,  remstioing  nearly  aniform 
The  matter  ol  working  expenses  was  in  the  handx  of  the  ooDtractors,  who 
were  re? t«in5ibl«  for  a  further  ji,  liod  of  tw;^  rearc.  Since  their  (rpI  iiictt 
iiit'  tli^-v  ti:iti  I  ntered  intoasujii  I^irn  ntftl  nirret-ment  with  liif  c -ulrAotoi -., 
by  which  the  si^tter  undertook  tu  itiuk  Lhv  l.i:e  at  i'At  p«r  ceiit.  ul  tbc  atoatt 
•afltinflfiM  tlic  fint  .vtar  and  al.'i4)  per  <wnt.  for  the  wcond  and  third  yenn 
In  rrirard  tii  the  extennion  to  l^athhury.  th<iy  had  already  upent  what  lutd 

hern  re^Itli'^ite  oii  pre!:tiiin-il  ii  ly  Uiltiut  i  f  '.lie  i'-,ir>iri/  iiul  i  f  til'  t  xten 
t  Mil  jilrr  I'll  \^illii:iiil  lilt'  \^iirltinj.'  urraiirV-nuTit.''  :it  Mtuir^'rvtr  Irr^-!  tw:n^' 
di«iiirbe<l  or  the  trailie  them  Iwtng  iaterfvresi  with,  but  the  »ut«  oi  the 
money  tnaikct,  ax  well  w  othrr  msons,  held  out  no  inimediate  proamct 
of  their  beitm  al>U  to  raiat  th«  capital.  cx<»ipt  at  a  boavj  discotini.  The 
«Ui«oloMthBmlitlhafnMi>utooanB«a  ts  laal  tluir  foithMt  Mow 
eaitaririagoii  tlwoomplatiiiBoUhla  fwijcat 

aUAT  VOKTITBRK,  PiOCADtUT  ft  nOWTOir  RAILWAT  CO  -T!ie 
report  (i'l  ilu  lii>lf  y-ur  fii.iei.i  I  iie.  .11  states  tli.it  the  cipiu^  eiiifinliiirf 
during  the  period  mm  £>i  li,'*',*;,  and  the  ef^timate  for  the  current  half-year 
£7Mi.(IOO  The  proiiresB  of  the  works  has  bevii  satisfactory.  The  rent 
due  frutu  tlie  I  ndcrgrouDd  Electric  llaila't^s  Co.  ul  I^onduo  permita  of  « 
4i*M«Ml  at  tba  nia  «l  4  par  ««nt,  par  tMum,  tvhiah  Iba  4inalon 


LAMCARHIRS  *  TORUBIKX  RAILWAY  CO  -In  moving  die  luloptioo 
ol  the  armnal  rejjort  on  Wednenday.  Sir  O.  Annytage  referred  to  the 
•lectrification  of  the  yvi-r^tonl  luid  Buuthport  line,  and  thnC  liitrinp; 
the  half  year  thej  hmi  In  :i  K'-'il  i.illv  eotnpletiiig  the  ser'.  ii  i-,  llr  i-u  il  l 
not  tell  yet  the  exact  cost  in  cotnpari«(in  with  <t«am  Work  log,  but  reliable 
MaoaDla  waNbaliig  krnt  whioh  waaMaaaUa  Ibia  tobadmw  to  dyoooiina. 
Tha  toenaaala  tfaatnOoliad  taraieaoM  tMr  moat  atngaliia  wcpaotatew, 

LOMSOR  ft  •ODTH-WBtTERR  RAILWAY  CO-  At  the  Dioeting  yes 
tciday  8ir  Charles  Scolter  Mid  that  in  the  course  of  a  few  wnrkH  they 
would  be  ex|ieritrni:tini'  wiih  i  tfplrii-'  traction  oo  the  Soath-Westorn  Rail- 
way. He  believtii  that  w  iD  in  prcl  ubiy,  three  niootbx'  time  the  railwHT 
bekin(ili|C  to  the  company  Utween  Putnav  Bridge  aud  Wimbledon  would 
towaAMtgralaaifiailijr.  and  alaa  BftaltiBbaoaa,  Thtnav^raMilar 
bad  baa  aiiieb  devaloMd,  aad  road  motor  oamibnata  wan  ptoiHdad 
as  feeders  to  the  railway.  Thene  latter  had  not  been  very  sstisfaatory  up 
lo  the  prtnent,  btcauM  he  did  not  think  that  they  had  socoeedH  in  get- 
tintr  the  pro|>*r  omnstHws  Atjtomatic  >.ignalling  wo*  a  tiew  develop- 
ment, andttiry  f  nu  l  it  -.vurl:.  il  very  well  un  iJitlr  ity<.lem. 

lOMDOH  OBATBAH  ft  DOVIR  RAILWAT  60.— Sir  &.  Laigb  PoBtbartoO, 
K.aA,al  Iba  aattb^oa  ftrtdayaamh—tMiRiniiRaiaiiani  Ib  aanw' 
MM  and  tntAe.  aad  among  tbaatMM  of  Abdaenaia  WM  jbaawf-fnoim 
liig  competition  ol  electric  tramways  in  the  motrnpolitan  «r»a.  Tramway 
eompetilion  was  a  subject  fur  much  more  serious  consideration,  as  its 
tendency  wai«  to  increMe  rather  than  dimini<ih.  Seeing  thst  tin.  tiviftiL 
in  and  abotit  Londu.'.  hivd  a  tendency  t"  dt- ipar-j  to  n  di^/.-uM  ._rlin.,' 
•xiatni,  while  further  in  the  country  it  bad  iite  op|>oeiit«!  tondciiL  V,  Iht: 
Mttad  of  sitting  down  and  bemoaning  their  loss,  deemed  it 
r  to  naka  aorae  effort  to  develop  districts  further  afield,  where  the 
tmmwiiv  ooiiifietitiiir.  i  n  ild  nut  !»■  felt ;  and  muiy  aJ  litiunal  tti^ina  liud 
berti  put  nil  with  t};nt  *)li;-  i-t.  W  i'Ji  re^;iti.l  tj  tlio  10;--^  on  the  nietropn- 
litau  section  of  the  nwlway.  they  would  have  noticed  that  the  Brigbtuu 
Company  had,  kj  aRiaoaiant  wltb  tba  managing  eomiuitte«,  decided  to 
conduct  eiporimaata  with  vlaetrlc  tnelioo  betwwn  Battersca  and  Peck 
ham  Hye.  Tbo^e  experiments  would  be  watched  wltb  the  very  gr«at«»t 
attention,  and  should  they  be  sneceHsful,  as  tliey  hod  reason  to  liufMi 
they  would,  they  mi^ht  before  long  see  sKiaiii  Incnm-'tives  ivlKilisbed  in 
favour  of  eltcti  i  -.ra;-!"  in  the  metropolitan  ^vcti  n  of  ihcir  railway, 
wbieb  ioiiued  a  phy.iicxi  junotion  with  the  Metropalituii  Kailway  :now 
Mif  aotwartad  »r  aiaotna  limetion),  and  wbaa  tba*  waa  dMu.  pasiiing. 
•a  Iba  lallwaj  did,  tbraogb  daoaal?  crowded  district*,  lhay  might  hope 

not  only  to  make  up  the  lost  headway,  tnt  rnnver;  tHot  portion  of  the 
undeitaklng  into  one  of  the  good  paying  l  uit-   f  iIk-  company's  system, 

HAROONi  a  WIRSLEU  TELBORAPH  00-  <1-T0  1 1  a  directors'  repc  rt 
tor  the  year  eiiilcd  Sept  ,tO,  I'.iol,  autea  that  tli-j  na  profit  for  the  y<  ar 
ia  £U,*>til.  00,      a«»tu»l  £10,«i07.  U.  M.  tor  the  previoitg  jmt.  TLa 


koililiaa  el  lha  ompftar  ia  making  satisfactory  progress  all  m 
world,  and  with  tba  ttalMiia  lor  lran»-AU*atio  telegraphy  in  .>yer*tn>n  a 
new  era  in  the  company's  aifair*  majr  ba  aatieipalad.    The  diiwton 
consider  that,  as  a  reeolt  of  Mr.  UarooMi^  azpariments,  the  company  is 

now  In  i»B-.«pion  cif  a!!  ilje  dutn  neeesjary  tar  tli,-  Mulpment  ol 
»tatjnn'i  (nr  -ixxl  conimL-n  ial  wnrkint;  tr'Ptween  Krii.'lii:id  ana  the  conti- 
nent lit  .\iucrioa.  and  a  new  staUon  embodying  the  Latosl  imfKnaaianla 
vqoipiMidonaoommaroisdaoatoiaaliaadjMMtoaaantaladiBCbaadBt  Ch« 
nuestioo  of  a  site  for  a  new  Dtathm  In  Gicat  BrIWB  b  aAU  ondar  eon- 
sMrralion  the  greater  part  of  the  maehioery  ha*,  however,  already  been 
ordered,  and  il  is  exp.  i  ii  .1  that  ii  aUhrin  mmilar  to  that  nearly  completed 
in  Canada  will  be  equipped  in  the  United  Kingdom  a  fe  w  monthn  alter 
tbe  lite  baa  boon  doally  ssUcted.  Il  m>y  be  stated  th»t  &  in,  l<i  pair  ol 
rtationa  iaeapaU*  of  working  at  a  jipeed  ol  from  30  to  J *ut4<»  a  minute  ; 
a  pair  of  llie  company's  stations  now  operating  commercUklly  show  an 
average  working  speed  of  ii  words  a  minute,  oalcalated  from  one  hour'a 
woriiii,-  iin  ax  siir>r«3sive  day.-i.  With  a  reduofd  rtit-.'  of  fid.  per  word  for 
trans  AlUnVii:  :iie5.«xiri'9,  it  miKht  ho  rea>-onabl>-  a^-  ll^ll■d  tlist  a  pair  ol 
wircli=ii»  olationii  would  be  kept  very  folly  employed,  itookoolng,  however, 
that  the  tol«l  nnrabar  ot  wordt  tiMM ■Mail  in  a  year  would  b«  at  the 
rat*  of  only  19  words  a  minilto  far  10  hoara  a  day  for  KOO  days,  it  ia 
estimated  that  two  wireless  stations  should  earn,  alter  dedaotian 
land  charges,  about  £ii)i,(iao  per  annum.  The  stations  already  <mulppii 
at  roldho,  Cornwall,  and  C<»po  Ci>d.  Mass.v^hus^-tt^.  are  being  regu- 
larly employed  for  trsnsro],5iu!i  of  nie.s.-.j^:.-:,  tn  -.hip-  tilted  «ith  iiiiii». 
distance  receiving  apparatae  at  uiy  iiuu.i  oa  tiie  Atlantic,  aad  by  tha 
renulu  ot  the  working  ol  thcite  stations  during  the  laat  aaiaw  mwillw  lha 
diieoiors  are  coiilirinsd  in  their  belici  that  the  new  Btationa  witl  afford  a 
imtisfacl.irv  s,  nice  (leiwien  KnnI.»iiJ  aiiJ  the  enntirn^nt  of  Ameries-  The 
agrf<'"i<'nt  rnlitml  into  ilh  the  i'omniaj'li  r  (ipn-i  »1  "a-t  .Vii^ait  rame  into 
operation  on  Jan.  1  lor  the  oollectioo  at  ail  the  poetotbcies  thtuugiioui  the 
L'oitad  Kiftsloaaad  awosageit  laod  the  ratos  in  reapect  ol  tb<i«e  measatresj 
to  ba  mnaadtled  through  the  company's  shore  stations  to  ships  at  sea. 
The  company  has  continued  lo  roooive  Irom  the  Admiralty  during  tho 
past  year  substantial  orders,  including  instruments  for  receiving  niexsoges 
at  lone  dist»n?<:8  CrrUin  ships  equipped  with  this  ap|>aratu»  have 
recently  hecn  m  c-unniinjoation  with  England  by  wireless  telegraphy 
tUiuu^Luui  tbe  whole  of  tbe  v<^age  Irom  Qibraltaf,  Four  staUooa  liavo 
been  e<|uiptwi  doHna  tbe  y«ar  on  tha  M.  IiawMBM  frtth  otur  anmatu, 
and  a  new  contract  has  been  eotawd  into  whh  Iba  Canadian  0««am> 
meflt  hy  our  a.>!«Y<iAted  C^tnadian  eompany  representing  extensions  ol  tho 
org».".i3«liiin  i>(  n;rrics,  telegraph  Ktatlona  already  eetablishcd  to  the 
oroor  of  the  O  iiiadian  Uovernmeot.  Five  stations  havp  beeii  f  fiiipppd 
at  ftshlng  oentios  along  the  Labrador  •■^ahI  When  the  ntlitir 
stations  coiitempUted  have  been  ertctod  m  Canada,  iht  cli-un 
ot  ntstions  will  oiler  to  the  Newfoundland  Government  dirrul  mre- 
less  communication  between  the  Labrador  ooast  and  Canada  Tlie 
.•itiili  iDi  fur  a  'vir^If"*!!  telegraph  service  between  Italy  .H.nd  M  jnte- 
iii'i.-n>.  r'-f-jiTcd  I.;  iu  Iji-^i  yeor'n  report  as  in  contempUtion.  havt  hetu 
ii|uipped,  and  are  now  in  operation  daily  for  commercial  purpurea  for  the 
tranamiaaiQB  of  maMUna  of  ths  public  bet«'e«n  llily  and  Honlviiegro, 
tbe  wtreloB  oonneetbin  foiining  part  of  the  regular  telegraph  servioo' 
i  f  {he  It.slian  ' Sovi-romcnt.  The  Italian  Government  htt«  taad* 
<  i  rt-vin  (iiv.Miral  l<  cumUlicslions  in  tbe  contract  eutoml  into  for  tba 
■  'H^pnvut  of  a  liiRh  powtr  station  st  Coltjinn.  near  Piiia,  for  oom- 
niunicnimn  willi  iho  other  hivh  power  ^ta;n.ll^  ■  ■(  I  hi:  I'ninpany,  and 
&  liUDalAir  id  new  -utiuJis  foi:  v*ur».  luivti  aiw  bst'U  completed.  Com- 

munication acroiis  the  Straits  ot  MeAsina  has  been  eflestted  by  tb«  I' 
wtrelei4a  >^>  lito-n  to  the  order  of  the  Sicilian  railways.  The  porchaso  of  i 
wireless  tilegriph  F,ialiii-i ».  uilliiM-d  for  tho  transmissim  of  Ticf' mi-s. 
-lll^^s  b*twcen  Kia-Iand  mid  Ami'lerdam,  is  under  conBiili  r.iiion  ly  the 
I'll  I  OOire.  The  Cliilutn  Uoveramcnt  having  voted  a  sum  of  money  for 
l  urrv  111,'  out  practical  dcmoiMtrations of  the  utiUty  of  the  Marconi  syKtem 
liir  CiiiH,  meu  and  material  for  the  purpose  were  despatched  la^t  July.  A 
Cbiliaii  man-of-war  was  plaoed  at  oor  dispntiol.  The  demuaistratlon* 
were  sucoeoalul,  and  the  Qovemment  U  nnw  dlscas.-^ing  with  our  couipany 
tJit  prai.-tlcn;  applic ition  n?  uiir  «y«t«'m  ii^  Chill.  K  f-^-Mlrai*t  ti:i-=  hi<e.n 
i-n'.ered  int  i  (or  Iht-  r-staldi^liiu,  rit  .,nd  iri:tinlt-ii.inr<i  nf  wirclr-fi.-i  trlc,.-nnd» 
oommonioittion  betweiin  certain  of  the  Cbanoel  Islands,  A  proposal  to 
the  Ftmn  waibtt  ia  mimieod.  mnda  kr  OtOMftf  fotnlulMr  i 
foieato  to  Aagtitt  of  laat  jraar.  and.  wbn  that  dato  waa  Im 
venirnt,  for  a  meetitig  in  October.  Cktrtain  of  the  Powers  were  unable  to 
attend  the  conference  oo  the  dates  proposi-d,  and  it  is  now  understood 
that  it  i-  !:1:'''v  tu  t.iVi"  )il«c<i  in  hpiil  TVir  illr'-rt  .ir»  fr  'I  tin  t  th«  com- 
piki-.y  li.i-i,  in  till'  i-.iurii't^  'Ahuih  ii  lin^  w-M-THd.  proi^'clinn  against 
duc<-i^>D:  <>(  thi  ctintir  (ic  irijurnnis  tlit=  iat«iaa4ioail  surviiii-  which 
has  been  organmed.  Itefcreiice  roaide  in  the  report  to  the  arrangements 
with  the  London  "  Daily  'i'elegraph "  for  a  wireless  meteorological 
service,  and  it  is  notified  that  the  ( iovwnnient  XlfteorDlotnca!  Udiea 
in  Londiia  is  now  in  communicatki:i  .vitli  the  company  wiih  libe  view  lo 
similar  arrangements  being  mode.  Tbe  report  continues  :— Tbe  works 
have  been  fnlly  occupied  during  tlie  wll^  of  laat  yaaT)  the  maehinerr 
going  night  and  day  by  double  shifts  ot  woffcnao.  Oidara  in  hand  aoa 
in  prospect  are  beyond  tbe  eitpaei'y  ol  the  existing  work^,  and  tha 
directors  ar«  taking  itepa  to  provide  new  works.  Tbe  internatiaoal 
nr^'aninalion  of  slup-and-sborr'  station«  for  t'-a  teUpraphy  has  bteu  very 
i  \lrnsnoly  extended.  [Iletc  Inllons  a  li^t  of  Bt-^am-'re  tiiuipped  u  ith  the 
Marconi  -ystem.J  All«r  tbe  cios«i  ot  the  financial  year  (concludes  tha 
report}  tbe  oompaoy  made  an  offer  ol  SWiOM  ibaiaa  to  rnambm  ai  pw> 
This  issue  was  guaranteed  by  a  gronp  in  wblah  alz  ol  jntur  diioaton 
ini<'r<-at'  <l.  directly  or  indirectly,  the  oonsidantMan  ooillg  to  tolm 
fiirthi  r  MXW  shares  at -/7s.  M.  each,  and  with  tlnif  iMintanaa  Uw  ' 


f  the  .)0,ix»J  -h;ir>-«  clfer*-d  vtrt:  placed. 
METROPOLITAN  DISTRICT  RAILWAT     .M:.  K  W  I  erk  ,  M  !'  .  at  tba 
incotiog  yi'storday,  siiid  be  tbou)$bt  that  mi:«ttn^  was  tbe  (act  ocisuian 
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thoj  would  tiKPt  together  with  the  line  working  unli  t  -i  .ini  T;.  ?  !  ' 
ihej  roi  t  in  July  next  the  whol<>  of  lhf>  mun  line  an  i  I  i  m  h'  ...i M  I  ., 
worktop  hj  eleoUicity.  The  tit  lay  whioh  buJ  ariiten  tn  tiie  running  b}- 
•iMtrinlr  WH  dw  Ig  tlia  contTActort  (or  rolUitg  tlock.  Continental 
eonptniM  had  mdeta  (or  St^O  <'itr><,  Aitd  lin  wcn^  bt'liig  niadr  in  thlR 
coaniry,  but  in  Ix>lh  cuncii  the  uiakrr;  ncrt  cun>id«rAbly  lif  him)  in  the 
deliTcry.  The  tr(in<  wore  now  boing  •Iclivered  by  the  English  cdui- 
piknit'ji.  Th.>  iKMkrd  wpt-  I  nrr  .ing  on  the  contr  u  tori".  The  v  neratlni; 
•t4lion  at  t  holno*  was  pi  a  :i  lly  re»dy  (or  workinR,  theeatilc.-i  ttvrf  laiO. 
Mil  tbsy  itbw  only  awaited  the  ctta.  Mr.  IWkit  aaooaocett  tbiU  he  vtt. 
RiiaDidg  Im  pslilioa  m  chabrnMi  of  lb*  cenmaf ,  kvt  be  womM  maajo 
a»  Ufiilir-akaiiniHi.  Xb*  MW  «b«inMB  wowd  bo  Hr.  Cbtrios  Ttrkos 

mnn.iMani  MtarAr  co.— iwU'-mrir  npon  to  December 

•IttM OuA •ffwiot  4wiCMrt  of  titflK  ond  £15,400  andor  lh€  honds  of 

ooomotire  powfT  tni]  lr«n!c  rxpuisol  rrtptetivfly  must  be  taken  the 
expenditure  «l  i;.li,-">2">  on  the  working  of  the  elwtric  trainB.  The  Bteam 
traia  «m«  l.!l,««4,-J«:>,  a  dmceoM  of  67&,a8'i,  bui  the  electric 

fndaa  ran  5<n,7M  niln.  DuIdk  tha  hait-jtv  tb*  oaKpu^  mrieil  on 
the  K«wcMdB  nil  T^niMMntlh  sumnbiii  Om«.  now  worltBdl^  elaetiK  iiy, 

t'T'i.OOO  nioro  paMcngera  betwetn  nations cn  thci'^e  bianchr-i  than  in  thn 
Currcuponding  half  of  I'.I03.    Thedirecloii  comsidcr  that  thf  riaiiil-  ot 

subslitntn'tr  (iTtT'tri'r  for  !t«:>a!n  itt  W'irV. in^*  the  pa>.rrt]tr<rr  tnini<-  on 
tht^r      (-  hint  £0  f-U'  u<  ■  ti  .■  .ill  r  I  u  :li  .r  y      inKOrdu  recM-iplu  nnil  rxpcnwB. 

ST.  JAHE»  A  PALL  UAIX  eL£CTKIC  UaaT  CO  LTD  :    The  directors 
rrport  for  year  ended  Deo  31  stales  that  supply  hut  Ix^en  Ji.Hlribut/^il  from 
the  Caroaby. street  and  Maeon'-t-Tard  sitation^  on  a  total  ot  'iTX.SH'j 
lamps,  an  increase  of  for  the  year  ;  lo.ts.H,.^H<)  unit;  wrreMDomUd 

at  the  stations  and  2,0sh,:.|47  were  p'urrbiiKnl  from  the  f^cntral  BlMbic 
Suriply  Co.  The  priee  l^ha^g^'<l  on  the  supply  of  the  C«ntral  Company  has 
fc.  f  ij  <  crmdcmbly  reduced,  so  Ihnl  it  ha^i  not  been  necessary  to  draw  upon 
Uie  continatac;  tuud,  the  Central  Compaii;  has  roeeDtir  declared  a 
iHtMMd  «f  tmti  «L  OB  the  ordinary  diaM%  ia  (wpoal  fit  whleh  a  (Dm 
of  tXaOO  wiirin  dm  oooim  be  payaijle  to  <bb  ooaiiwnT.  Tbe  net  profit* 
applicable  to  dividend  1904  were  }:M.W'>.  lU.  ii..  makinK  with  balance 
from  1903  .i'2.744.  lfi».  IId.>  i:;t«.Kiii. '.u.  ;<d.  The  Interim  dividend* 
absorbed  £!»  .jOO,  VaviOK  fJ."),.191.  H,I  tn  he  dealt  with.  The  diroctora 
n-  1  1  iiu^f  i  i  pay  the  balance  |>r»i-.  r.  ikh  cliridendnand  ttilividendon  the 
ordinary  ahar<!i*  ut  7*.  Cid.  par  »bare  and  u  bonua  of  2«.  p»r  share,  making 
m  total  diitritaliiB  o(  14}  par  otot  lor  tin  joar,  UimaK  43,891. 9t.  8d.  to 
bo  carried  lorwaHL 

tOVTB  STArrOKMHIRE  MOHD  OA*  iPOWXR  *  UOKrOTO)  00.- The 
report  for  lt*04  elates  that  the  central  station  ha<  boen  practieikUy  r< m 
pictcd,  lind  substantial  progreE^  ha^  been  made  in  the  layin;>  of  tbe  trunk 
Rutins,  wbieh  are  a. ho  very  nearly  i-ompletrd  thron^'h  l;:!>liin  to  Wolver 
baiDplon.  and  throu;.'b  WedncBlmry  tn  W.^laall.  The  gnu  plant  witi 
itartcd  at  the  end  of  Decent  bi  r 

TSMEBtDE  TBAHWAT8  AMD  T&AMBOAIW  CO  .\t  the  moctinc  on 
Moadiv  (bo  <b»innan  (Lord  Amulnia^,)  said  the  past  year  had  Er-cn  the- 
tannfaltlioa  of  lb«  aInigRte  tor  mnnuie  pouers  over  the  Corporation 
Itamwayi;,  which  tl»«r  had  weisred  the  coin|i!'ni'3ii  cf  their  Ijoe  lo  tios 
forth  Park  racec-u:  j,  in  i  tli-  |-  n[:iL  ni  ih-  N  tili  Kantern  Itailway 
Co.'s  eloctiitied  KTstem.  Tbe  a^Kreemtiit  between  Newcaatlv  Cuitiomlion 
and  tbainiolm  liad  been  put  into  partial  eiT«o».  Dorinc  Ibo  uti  (our 
montbt  ol  the  y«ar  Iittorcbaii««  of  traiiii-  had  b«on  earriod  ani  on  two  of 
the  three  rootco  eemod  by  tho  agreement  Tim  delay  in  mWag  thrpogh 
IraflWi  (aeiUlle*  oa  IbolbiM  roato  arose  through  certain  difficoltiea  which 
the  CoriKnatiun  were  experiencing.  While  the  benefit  resultins  to  the 
public  wuii  im[|Ue«tionabic,  it  ^rciucd  a  pity  that  the  cost  of  Lrin^iing  ii 
about  aliuulJ  liav«  bctiu  to  great.  During  April,  Iwiore  Iho  ruiinin).' 
powera  wer*  id  opnatioo,  ihe  munbir  of  |iaia(ii|oti  in  WaUwnd  (ttiv.  i 
fins  to  or  tr«m  tbe  junction  botweonitiotopoayiteaiuwaa  M,tl(Sff,irbrrr.i!i 

(he  Ci|uivateiit  ligure  in  September,  afti  r  tbruiiKh  tntHio  had  b<-en  intro 
doccd.  wa6  over  tj'i.OOD.  As  the  conyuni|ition  of  current  »»»  th>  <Mily 
Item  which  increased  throui.'h  the  ndditionnl  pawenRers  c»rTi<  d,  aiu)  a» 
their  company  obtiiiued  from  the  Corporation  (oHr-fifthii  of  tho  receipts 
which  the  Corporation  cans  earned  un  that  s^'ction  of  the  line,  it  would  be 
leen  that  the  agTecmcnt  would  far  more  than  Justify  botb  tbi capital  coat 
of  steurinK  it  and  the  burden  which  tbe  effoiu  in  tfaia  dbeolion  had  laid 
on  thi:-  ytui'--  ftvf  nur.  S'^i  .j  '^^  yu  ml  .  i  ifii  lunnin^  expcnEe.i  had  bn^n 
Bl'-A'.lily  .'.^llm^'.  :iri.l  h.h  ;,  -uli  .  f  n  lu.:  :i:  ti  in  rating  and  the  price  of 
cnrreiit,  the  totil  ex|>«niw.s  were  now  below  -lAd.  jier  uir mile.  In  the 
pttbliibad  WUKIM  thmworo  ODIt  two  Otbor  tramway  companies  which 

•bowod  « lover  eon.  A  dividend  was  dceland  out  of  the  prcKt.'  for  the 
baM-year  at  tbe  rate  of  1  per  eont  per  annum.  At  an  extraordinary 
mcettttg  oODwnt  was  gltren  to  (be  promntioo  of  a  bill  iu  Parliament  to 
eoeblo  tbe  company  lo  isiue  a  portion  cf  iheir  capital  as  preference  tharir-^ 
WkTtMLOOtc  CITYHAILWAYOO  —  At  tbe  inn'tin;.'  ye.terday  ihechair 
man  (fir  C.  Scotter)  ^aid  that  they  were  now  utile  to  pay  ■i\  per  ci  iit . 
affailltt  3  ptr  cent  for  the  half  ye'ur  ended  li'.cuiitKr  I'.mj.  TIk'  im- 
lirevcnieni,  tiad  Utn  liroutht  ui'oul  uot  only  ey  inci^.i->  1  rcci  ijitv  but 
al»0  b/  deeieaaed  cupettdilare.  They  wore  p'ropo>ini:  (Uat  the  compiiny 
thoold  eoppljr  eleolric  eurrcnt  for  IwhttnK  Wnlerloo  Station,  and  whtt 
evi  rroarKlnot  profit  there  wns  in  eonm-otnin  wiili  ili.ii  w.  i k  v. .  iil.i  b-' 
fntiiiieh  I-  ilii'  h' o-kI  of  their  company  Xt'.rr  pr"Mdin'_-  \i>t  :i  y.^r  c«  rt.  on 
the  otdirtary  and  tionov^-  d  cBt>it;tl,  liiete  was  an  exi»F!>  ol  liilU,  of  wincli 
thiaceniMiij  was  entitled  to  two-tbiida  uoder  the  workiDg  agreement 
and  tho  Boath-Westem  Co.  to  one-tbird.  Adding  this  amoant  to  the 

balenoe  of  t'4'.!l  liroiiKnt  from  la^t  hii^f  y<!i(i.  the  directors  were  eiuiiiled 
to  pay  the  ettrn  ]  per  cent.  "I  divulend-  Willi  Ihe  Ihoasand!!  of  train; 
run  diirmi;  iKe  hiill  year  tli**r<?  bii'l  hettn  prnrl^i-  illy  rio  in  iTi.leril  of  iiny 
kind  or  Je-'  r>plion.  and  tlo  iblu)^  liiid  In,  n  only  a  few  minut'^  in  li  t- 
whvU  of  the  half  year,  hiace  tliv  ^umtueooi'iueat  of  the  wurkiiix  ui  um 
railway  the  numlwr  of  pasacngers  carried  bad  bam  30,000,000  (iiieludin^ 
seatoD  ticket  holders),  a«d  Ibis  eaxl  nuBilicr  htd  beo»  ekrriod  without 
•eeldent  o<  any  kind. 


NIW  QOMPIRIBB,  STATUTORy  RBTQBIS,  UIHB 
BSaiBTRBBD,  fta. 

NEW  OOUPANIES. 

BORM  LERS  LAKP  00.  >,LTO  )  (sil.ti'.ii  )-  lice.  1'.  h.  X.  iiu^'ital  £4.000 
in  £1  Kharvii  i'.2O0  deferrrd),  lo  aci|uire  bwiaesa  canied  on  as  Itnhiu  l.eus 
Lamp  Co  .  to  adopt  an  a^irvemcnt  with  F.  J,  Fallen  nnd  F.  C.  Funnetl, 
and  lo  carry  on  the  business  of  lamp  inanufurturorK,  rUiw  l>lower», 
electricians,  suppliers  of  eleclncily.  v  l  ir  -  I n  iu>r*,  1''.  J.  I'alleo 
(cbairmanf.  E  C.  Kunnell,  I'.  Meywooi  and  I-,  hohm.  U?g  I'fGoe,  101, 
Great  Kuasell  ntreet.  London,  W.C. 

OOWEU,  BfMS.  (LTD)  (M3.401  -lief.  Jan.  34.  eapitil  £'.00  in  £1 
shares,  to  adopt  an  agreement  with  C  A  Vtii ).  r.ell  nnd  W.  H.  W. 
I'roet'ir,  and  to  eirry  on  tbe  businer>i  of  rusnii 'n; ; o:.  i  a  of  and  dealers  in 
electric,  hydrutilli'  nnd  steam  iD  ntitincry  un  i  npjihaneee,  elecirieol  and 
luechunii-^l  en^inrern,  TiinlM!  ^^<M,vei».  ii^^i(:luiii:.|ji.  ,V^.  PJl9(  diNOlOVIi 
H  V.  Smith,  II-  C  McC-  I'oulter  i»n<l  K.  W  H.inn. 

DORHAH  COLUERISS  ELECTBIC  POWER  CO  (LTD  )  (n:).421.)— Re»;. 
.fun.  .HI,  capital  £125, 000  in  £J  share*  (100.000  l\  per  cent-  cumulalive 
preference),  to  adopt  certain  ngreementx  with  the  Sunderland  Klectrie 
Tramways  (Ltd.),  the  Klectrie  Conversion  Synd  (Ltd.),  the  Lamdtoa 
Collieriea  Xtd  )  and  tho  !!■  I  'u:;  C  i,;  i  i  t  1 1  for  ttie  stipplv  of  elec. 
trioity,  and  to  carry  on  tlif  li,.-iM.:..>-n  ..if  si.i|ii-li,.:i  n-'  •  iectri- ;iv  to  any 
|Krsons  und  public  or  pri\ate  Uudiea,  electrical  and  mechanical  enfjiiieen, 
priHiucera,  accamulators  and  sloiers  o{  eloetrieily  ami  k>*<  ^>  FiNt 
director«,  Sir  Douglas  Fox,  J.  i-.  liergbeia  and  B.  It.  Hori;, 

ELECTRIC  POWER  DEVELOPKENT  00.  (IAD.)-  A  nmtpuny  with  thie 
title  haK  b.'en  reKi»tcriKl  wilb  a  capiLtl  ot  £3O,0(M>  in  £1INI  shsiei  for  the 
purpose  of  promoting  a  bill  in  Purlianu  nt  °  to  eoDsoiidate  the  soiuci'S  ol 
electricity  snpply  in  Urester  Lomion.  and  ntTord  facilities  lo  borough 
councils  and  electric  hV-htin;;  ecinp.'jnics  to  pnrchsse  current  wholestile  at 
prii-es  varyiDK  from  ,'d.  to  l.^d.  per  un't"  The  bill  provides  for  a  abutu 
capital  o(  ;Ca,(Ki0,0u<>,  villi  borrawiog  powura  to  oue  thitd  o(  lhat 
nnioont.  Tbo  name*  of  tb«  eiqiMfteif  of  tbe  bQI  bNtadot-^ 
Lord  ArtoehwoK,  D.O.U.  IU(h(  Hon.  9Jt  O.  D-  TbnbiiBB-CMdie,  P.O.. 
Sir  Andrew  N'nble,  K.C  U,,  Sir  .Isinen  Joiwy,  Bart..  MP  .  Sir  Lintisay 
Wood,  Uait.,  J. P.,  Dr.  It.  Spencv  Watcon,  and  Mrskre.  .1  II.  Anastrorg, 
•lamef  Falconer,  Leonard  Cnnlifle.  J.  II.  It.  Noble,  Francis  I'riestman. 
Henry  IVile.  Samuel  liianll.  K.  Krsftmeir  r,  John  Annan,  (!.  F.  MeConiuj- 
dale,  P.  Wi.!ham-Uichard»on.  A.  F.  Vairow,  Arthur  PuRet,  Jamt ^  Coui.er, 
D.  A.  I'  irili,  DimikIos  Virker*.  ('.  Kii'  Heepbro,  M,P..  and  John  ''  iwan. 

LOWDEM  ELECTRIC  LAHP  00.  (LTD.)  (83.470.;  Kck.  Feb.  :t,  ea|iiul 
£lt.00<l  in  £1  shar««.  to  ari|uirn  and  t  ike  over  a»  a  goin*;  comern  the 
business  carried  on  nt  Waltortl.  Ilutl,^.,  as  tbe  Lowden  Klectrie  I.amp 
Works,   lieu,  office,  (lranvil?'*H  n  -    Anindel-street,  LoadeB,  W.C, 

STATUTO&Y  &ETXJBN. 

ENOIKBERINO  IHSTRUMEMT8  LIHirED  <  formerly  .S-hattue:  Klas, 
tricity  Meter  Co,.  I<td.)  Iteturii  to  Jun.  I  gives  capital  as  £M.OI)0  in 
a'.MO  ordinary  m-.i  U  ".mi!  deferred  shares  of  £1  each,  of  which  l".t>K) 
ordinary  and  la,juu  dvliiied  shares  have  been  taken  up  l,5s-  per  J>ar« 
has  been  aaiied  up  on  tbe  eedinai;  and  £11,M0  baa  boM  Motived. 
12  ,i(io  deferred  ibaMo  am  aonaCdend  aa  fnUm^.  Moaottpcnor 
chart.'.* 

MORTaAQES  AND  OHABQES. 

CHELtUFOED  ELECT&iC  uoBTiiro  CO  (LTD  |— A  inemoraiHlaiB  of 
utji'l.iction  in  full  ut  a  debenture  f>io<^k  truitt  deed  dated  Dec.  31,  IfW 
scciirinK  not  more  than  £JO-OilO  bin  bi-en  liled. 

BAVAHA  ELECTRIomr  00.  (LTD.)  -Tmst  daid  dated  iua.  10.  ISO*,  to 

Kceuro  £  l.'>o.O(K)  dehenttire*.  crentecl  iM»e  date,  baa  been  reRistemd.  I*M> 
perty  chnrgpil,  certain  b<md:<  of  t'ntdc  Kleelricidad  de  Cuba  for  f  I  ,'WOJNIO 
1-' S-  gold,  and  conipany'K  undert»king  and  other  ass4^ti,  present  and 
future.    Trustees,  11  Itiiffer  nnd  Major  \V.  F..  K.  Gordon,  M  P. 

ROBTBVIOB  ELECTRIC  SUPPLY  CO.  (LTr.)-Trust  deed  daltd  Jan.  I  J. 
l'.)U*>,  l:>  secure  £ll,CO0  has  been  re);i-terod.  livperijr  eb«rgtd,  «OBi. 
paiiy'fi  freehold  and  teciseliold  lands  and  heredilamellll,  OndertaUDU IM>d 
prnprrty.   Trustees,  Isruimcr,  Moud  A'  Co. 

TYPBwitumo  nusum  own.  (ixd  )— lawM  on  Jeo.  2-.  ot  £>-i  to 

dehciilttree.  Mit  ol  eeriea  oieaicd  Nov.  1(,  1901,  to  seonre  £il,00u,  churKcd 
on  oonMgra  mdeitafcbii  and  prepei^t  present  and  future.  meluJinf 
uneanoil  atpHal.   B* Mtteeo.   Ko  ptOTioue  Uioe of  same  eenes 

WORCESTER  ELECTRIC  TRACTION  CO.  (LTD./— An  ajknowledgemcnt 
of  indebtc<lncss  under  teni  dated  .Un.  27,  I'.H)'..  creiting  £10,000  (orthsr 
debenture  stock,  making  with  £IO.IlMO  alreaily  created  a  Iota!  uf  £2C,(IO0. 
andbeinf!  supplemental  to  deed  dated  Ck'.  22, 1'.iV!,  set  -irinjClOiOOOofMlcb 
debentuie  s:<>jk.  rei^isteit'd.  The  c jmp-Uiy  t,iW  pawer  to  Iscae  fnrlber 
debenture  kUx'k  riinkini,-  |iari  pasm  Bp  (o  ball  isrnod  0Api(a1,  Prapertf 
e)sarti;ed.  cuui^'aiiy  s  ash'  I.,  preoent  wd  fatiuis.  Tmatceo,  BItelric  aad 
lienerai  Invcelmeat  Co. 

'     -  -  s:^^^s 

BEIfML  IKAWPAn  ftCABlMOBOO,  (LTD  .  The  i^r^a  iec«ip-.s  for 
liMM  amount  to  £3&0,799.  ISe.,  the  workfatg  and  gcnerol  expends  aad 
ren.iwal»  to  £li;'<,r'.H  Ina  Jd.,  net  revenue  i'-M.IHHV  IDs  lOd  After 
allowing  for  debenture  iiiN  rr.t  ( I'l I  4I."i.  Ms  lOil.  .  the  preference  divi. 
deud  tP.<.020  Kis.  t.l.  and  iiiietim  dn  idend  at  tlic  rale  of  t<<  |«r  cent, 
per  Bimum  iesr,  Ui\  \  (or  thi:  htilt  y<  ur  to  June  SO  i'JO.Slil-  l"s.  .id.  .  it  is 
proposed  lofiay  a  tiiial  dividend  ut  the  r»tc  ol  U|  pel  cent  i>er  aunun 
and  to  plaoo  £17,709.  l!ia.  lid.  to  rtwrve.  The  uetipto  tram  (he  Iraot. 
ways  departnient  »how  an  iarnascof  £3.-141  owriho  ptaeioiie  ytw'e 
tabJuce. 
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CITT  NOTBI. 

MSMOKAMIM  (Feb.  !<;i.— Dank  ral«  3  p<T  cent,  isioce  April,  31,  1904). 
Prioe  o(  aUver  38,'^.  per  o».    Consols  f*-.*!!  -8yi  for  money,  Htj 
(or  MooanI ;  U  pai  amkannoitiaa  87} — CooboIs  Ta;  Pay,  Marcli  I. 
SUmIu  and  Sbima  €JaatiBn»tioo  Day,  Feb.  32 ;  Tiokel  Day.  F«b.  23 ; 
jfaBi        ^       **  •  Mining  Shan  Oiiaj.ant  Otji^  Feb.  31 


til,  •  diTid«od  on  ihe  ordinary  (barea  At  the  rate  at  7^  per 
nkrtlMhAtf-mMrtoOta.  SI,  nAliiBgtMtaiat.fo(i«tr, 


ICITT  ttrmYCO.  (LTD.)— Th«dir4Cl<>rii  rccommrnd. 

4abjMt  to  niil, 
carrynff  I 

KERSIHOTON  <t  KHI0BTBBIUD08  ELZOTRIO  LtaBTIKO  00.  LTD.  -The 
iliicctnra  n  ci  tiinii iti<)  a  ilividrnd  on  tlic  onlinary  uliarcii  at  Ihe  rate  o{  10 
prr  i'i'v.i.  yi-T  .iiinutn  for  lh#*  half  vrAr  rndr<l  I*n;.  31,Knil  u  InvnuB  of  2  per 
ctni.  (mi  llir  v.  iir.  ni,\l.:!ii:  I  ',.      ::it,'r.m  diviiliuiill  1-'  yn  :   rnl  for  1904. 

RAMD  C£MTRAL  BLECT&IC  WORKS  (LTO.J— The  rOKult  of  workins  (or 
Jannary  wm  775jOM  ooito  gtntntod,  ntUioc  K  giMt  ri>«  fnue  of  £7M0, 
oompired  with  77*i9M  uili  AbA  £7.wO  far  th*  MmepoDding  peiM  «l 
laatytAT. 

■ODTR  LOnOir  BMRSIO  nFmT  OOBF*.  (LTD.  :    Hubjtet  to  AdaI 

audit  the  directnrs  rwommfml  a  ilividr'n  l  on  the  ordinary  shares  at  the 
rato  of  4  per  cfr.!.  fur  thi'  p 'v^t  yr.ir 

SOOTH  METROPOLITAN  ELECTRIC  UOHT  A  POWER  CO.  LTD.  The 

[ircff  rcncL'  sIkitu  (rno-fcr  rf^.-i^ti  r  '.v,;!  be  ul.jscd  from  I 'tlh  to  'JHth  iii '1. 

rrOCK  EXCHANOE  HOTIOU.  The  titock  Eichanire  CoromilUw  hive 
appo{ntc<l  K<'b.  15  a  special  MittlinK  day  in  £Kt.5,O00  4|  p«r  cent  first 
morlgagt'  debenture  stock  of  the  Itntli  I'Aflric  Tnmiruf  I'o.  .  /,f'/ ).  and 
Feb.  U>  a  ipootal  eattlina  day  in  4I5,-V.«n«l00  tomiBOil  nharos  and  HVJ.3S3 
9100  pro(emid  ahares  of  the  ('o»iii>croiii{  <  ■ihu  Co.,  and  have  ordered  the 
fint  mentioned  flock  as  we  l  ft.-*  £','Oo,0<li>  l|  ppr  cent.  rcdcetnal'Ie  first 
debenture  Btwli  ni  tho  /(inn.  i.yJ.  u,.  ,i  Mi. >!,■,, I  i.iwi.'ny.  ,/.f,i.;  i,. 
qooled  in  tlie  Ot)i,:ial  Lict.  The  CommitlM  have  been  asked  to  ap|>oiDt 
A  tptdAl  settling  day  im  iwi  tA  giAUl  A  wiMatioo  to  a  fntthar  iatiM  ot 
M.0I6<1  fully  paid  shares  of  Xarmtrt  Wtrtteu  Trtrsmph  Co.  {Ltd), 
AOd  to  Allow  3IH.000  £ri  (ully  paid  shares  and  £174.000  4  per  cent, 
debenture  stock  of  thf  <  iiij  luimot  Afirft  r v^i'mu-  ><i.  <',>.  {l:»>i)  {l.iil.  \  to 
be  quoted  in  litu  of  llir  .'<.hare«  and  detirnlurr  <loclt  of  the  <  ;rv  ct  liurnat 

Jiffi-t  '/V.JwitriTtn  (.'•'.  [t-tit.' 

TSLEORAPB  OONirROOTIOII  k  HAniTEHAHCB  CO.  LTD.)— The 
directors  remumiend  a  dividend  o(  10  per  cent.  (ill.  4s.  per  shan).  ia 

addition  to  >  per  cent  already  paid.  tnakinK  15  per  'i-nt.  for  r,»01 
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NOTES. 

In  our  issiie  of  last  vieek  wc  made  aome  i^cDeral  criticisms 
.  Uio  motor  'liun  "iMMim,"  with  spacU  MgarJ  to  tlie  effects 
upon  the  safety  autl  amenities  of  the  streets  of  such  a  s<>rm'i-p 
as  would  adeqUAtoly  replace  tho  cxiatiog  tramway  service  in 
South  London,  bi  tlib  nno  wiU  bo  fonod  aa  iirtielo  dMding 
especially  with  the  commercial  .ispects  of  thf  discuiision.  The 
results  may  b«  tbuit  summarised: — Tb«  working  cost  of  a 
notor  otnnilHH^  ioelnduig  npain,  s  {RMn  ll)d-  ^  V*f  >»>° 
mile  and  its  carrying  cajwicity  3+  ijasscrigi  i  s.  Thp  working 
coat  of  an  elt^tric  trancar  ta  from  ikl.  to  6d.  pet  car-milo  and 
ita  eanying  capacity  from  SO  to  70  puaengen.  The  niicli 
greater  margin  between  working  ex|i>-nsu5  and  earning  power 
18  far  mora  than  aufficiflnt  to  cover  the-  digbursemenU  put  upon 
the  tnuniray  owner  for  capital  charges,  track  iiia&itaiinice, 
paving  maintenance,  and  mtes,  wherever  anything  apprMCbing 
a  freqaent  aervici^  is  demanded. 

A  (X)S'CKKTK  proof  of  tlie  correctness  of  this  statement  is 
aflbrdod  by  the  fact  that  many  au  elecUic  tramway  Uvea  and 
pays  «  dividend  on  lower  eamingn  per  cernile  than  tbe  aheer 


working  expensei^  <if  ihv  motor  'bus.  lu  fact,  it  is  an  axiom 
of  tramway  maiiagement  that  when  the  takiaga  reach  la. 
per  csT'nile  tbia  i«  an  indication  of  inraAcient  ■orrioB  of  am.. 


A  PODiT  not  often  appreciated  is  that,  whikt  a  iai^  part  of 
the  coat  of  onaibni  tnffio  ia  defrayed  by  Um  ntepiTeta  in  the 

shape  of  rwul  constrnctioti  utu]  tuikiii-a,  the  tramway  pays  for 
and  ni."i»*j"M  ita  own  track,  the  paved  suifaeo  between  the 
raib  and  for  18in.  oatride  them,  and  alao  that  it  pay«  rates  upon 
its  track.  The  trainvtuN  is  thus  a  ratepayer,  even  when  it 
belongs  to  a  local  authority,  it  ia  the  "bus  aerrioe  that  ianUe 
supported— not  tbe  tnu&way. 

Thk  simpk"  connynnsim  between  th(  wnrlcin;;  r'nnt"  and 
carrying  capacity  of  honied  omnibus  and  tramway  undertakiuK^ 
brioga  out  dearly  enough  tbe  imuenee  advmtagea  d  the  irm, 
niarl  with  animal  pru[H)lling  power,  and  all  the  cor.ilitions  give 
mechaoicai  propulaion  a  {greater  advantage  upon  the  ratk. 
Tbe  eoat  of  power  alao  giraa  the  electric  ear  a  great  pull  ever 
any  SI  If  Loutainctl  veliirle.  No  •me.in=!  exi^t  or  are  in  sight  cif 
any  meUuid  of  supplying  power  to  vohiules,  that  can  approach 
the  modeetiigareeaflbrdedby  tbemodenilaigeand  h^jhlycco 
nomical  generating  station  and  distributing  system.  From 
eveiy  point  of  view,  the  electrically -driven  tramway  is  superior 
■B  a  devioe  of  ooninercial  engineering  to  tbe  independent 
vehicle  wherever  luve  eantying  eapndty  ia  needed. 


The  Paper  by  Siguor  Semi;.vz.\,  which  we  publish  in  this 
issue,  will  be  read  with  interest  in  view  of  the  discussion  on 
oM-^iiiea  l  mains  that  is  to  take  ]»I,ti  e  .it  thf  Institution  of  Elec- 
trical Engineers  next  we«k.  I  niike  Mr.  ADDEMiR0OKK'» 
Paper,  it  deala  with  aone  pmeticBl  pohite  in  the  coaatmetioo 
of  overhead  <";ihh>  linn-,  which  sho'.iM  not  bo  overlooked  by 
designers.  The  Brcmbo  type  of  construction  has  apparently 
mtieh  in  its  favear,  both  in  view  of  the  dlepoeilian  of  the  wires 
and  of  the  "  elastic  "  8up]>ort  for  them,  but  possibly  tliurc  is 
also  aometbiug  to  say  in  favour  of  the  more  usual  methods. 
We  trust  that  the  dieeiiadmi  of  euth  quesUone  as  theae  will 
not  bo  ruled  out  of  order  at  the  next  Institation  meeting, 
although  tbe  Bsper  tuider  eoneideration  does  not  deal  with  the 
actual  eonatmetion  of  oveilMad  linei^  batii  ilBwnteonfined  to 
ganeral  prinaiplee. 

Wk  ara  also  able  to  supplcatent  lir,  AnnMBBOOKS'fi  Paper 
hr  an  ontline  of  th«  poliqr  that  the  Boerd  of  Tntd*  will  adopt 
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in  the  matter  of  o\  «;i  work.  The  draft  regulations,  |>ul>- 
I»bcd  in  our  issue  of  August  26,  100 1,  have  t>eeii  consitlerdbl^- 
modificMl  in  this  respect,  an<l  the  12  nileBas  to  overhead  linn  will 
Tie  replaced  by  a  ihort  rhw-t  -i.it i.'ig  that  .'ucli  line*  may  <K>t  be 
erects  except  in  .-iccorduncc  with  pLiu&  appiuved  by  the  i:!o:iid 
«f  Ttaide,  and  mbjeet  to«ti^  rejKulHtioM  the  BmrI  any  pre- 
-riihe.  These  re^'ulatioix  will  be  prepare*!  :«t  thi'«i:l-rr  t  i  mfrf 
each  ^tkuUr  cuae,  and  they  will  not  (>«  more  itti  ingeut  thun 
either  the  Gemuoi  ndee  (publiehedinoariaiueof  .Tuiiu>ry27th 
laBi),  or  the  Swiss  mi'  s  ^iv»  t»  in  tlm  A]>p(  n')ix  to  Mr.  Al'LiKS- 
bkuukk's  Pai>cr.  iu  all  j>f  <il>it1>ility  similar  procedure  will  be  fol 
loved  n  in  the  Bail»  uy  I)t;[iaiti]]eni  of  the  Board  of  Trade  : 
l'l«n>  and  a  wriltct)  ilwcription  i>f  the  system  to  1>e  deposited 
with  Uio  Uo«rd  by  tb«;  ^ndertaker^  iln-  pi of  the  route  being 
•oa  a  Sin.  mapaud  the  plank  of  the  polt  .s,  in<tulatora,  •Vc,  on  a 
TVAsoiialile  scale,  say  '.in,  or  lin  to  the  foot.  The*e  plans  uml 
de.'-cription.s  t-i  receive  the  BoarTr-  provisional  a|«proval  if 
MtisfacCory.  Uii  co:;:pl(!tiuu  of  the  linu,  au  inspuvtiou  to  be 
imide,  and  in  aone  caste  inepeetion  of  the  ronte  bdore  and 
during  erection  if  dcetued  niTi  <>-:irv.  The  r«-i:ulations  would 
then  be  made  after  the  biial  in^^pcction,  u»  in  tbu  ca^e  of 
the  woridng  regidaiJona  for  tramwaj-e. 

Wn  commence  this  week  an  interesting  i'ai>er  on  electric 
light  awl  power  cables  read  tit  the  last  moating  of  the  )Ian- 

chofitcr  Seition  of  the  Intftttution  c f  Klectriial  Kiigitieer-i.  The 
autliora  of  the  Paper  are  connected  with  a  firm  of  cable  munn 
faeturers,  and  frankly  reeonmehfl  the  material  supplied  by 
thi-?  firm  in  preftrenci'  to  that  in  which  other  maker-  have 
^1  i  ci  Til  -  ill  r-  ■!  it  I  on«litute  the  sole  interesting  part 

of  the  Paper,  however,  although  conformity  to  standard 
estimates  of  hnman  natnre  is  always  interesting.  The  por 
tiiMis  of  ihi!  Paper  that  will  hi-  read  with  the  jjixMtest  profit 
aie  thuse  relal!u<{  lo  ibe  icstts  of  the  vtuiou*  subetances 
eniploj  ed  in  cable  tsannfactai*.  As  the  authors  truly  remark 
in  the  fiisl  ptiit  of  the  Paper  (which  we  publish  this  w-eek'  the 
buyer  of  rubber  cable«  has  to  pisce  binueif  larj^ly  in  the 
Inuids  of  the  seller.  This  statement  is  preceded,  however, 
by  a  devout  eNpres-^ion  of  opinion  that,  weie  it  not  for  the 
h^fa  cost  of  Uii^  clxHK  of  cable,  it  woulil  never  have  bevn  .>iU{>ur- 
soded.  On  this  |K>iut  wc  inubt  dis;igre«  with  the  authors. 
Bnbber  cables  have  been  supenicded  for  out<loor  work  because 
thf\  did  not  stand  the  test  of  time.  The  in  k1.i*'ii_'  material 
after  ii  few  years'  use  uuderwuui  a  cliemical  change,  luH  its 
mechanical  properties,  and  ceased  to  be  waterproof.  Knbber 
innulalion  i ,  h-lu]  lumc  tl.;iii  any  ntlier  it:  thr  imiIv  'Lns  nf 
electric  lighting,  but  lead  covered  cables  were  not  only  employed 
for  extensiaas  but  also  largely  to  replace  the  original  rubber 
cal  lies.  The  authors  now  give  valuable  hints  to  assist  the  buyer 
in  choosing  hia  cable,  tuid  hu  ttili  doubtiew  find  these  of  tlie 
(greatest  utility  in  ordering  cable  far  lotenial  work  and  for 
special  {Mjsitioiis  outride.  In  spite  of  tho  progrcr-s  m4ide  by 
this  tinu  of  manufacturers,  howei.-«r,  in  discovering  the  causes 
of  decay  in  indhrtibW  snd  the  melliods  of  avoiding  them,  w  c 
cannot  rect  i  11 :)  I  <  cado[>iion  of  this  class  of  insulation  for 
«ndc!_'ror.ni;  work;  the  ri.sk  is  too  great.  The  second  and 
third  part  oi  the  Papui  will  deal  uuiuly  with  ^'alciUliscd 
bitvincD  and  pnper-inenlated  cables. 


FEBRUARY  17,  190&.  

.\tTl'F:  a  loii^;  i^'ifud  of  ili'|>n!.^5inri.  thn  Tximlan  Kle-^tric 
Supjily  Corporation  has  at  last  been  saccessftil  in  pacing  a 
dividend  on  tia  otdlnaiy  ■harsai  Three  per  eenl  is  a  saudl 

\n-ii\-.  fur  an  Klectricity  Supply  ('i)i!i[iatiy,  es).cria!ly  in  view 
of  the  fact  that  the  original  capital  of  the  company  has  been 
redneed,  bat  it  is  more  than  would  have  been  expected  af«v 
year*  ikgo  i^lu  ii  mdv  aft*r  prolonged  careful  nursing  on  the 
part  of  the  Managing  I>irector,  Mr.  K.  SencWiXt  BAlh,  and 
•oonomias  by  the  engineering  staff,  the  nndertaldng  paM  a 
dividend  on  its  preference  Khares.  The  iinprovemont  this 
yciir  must,  however,  be  attributed  largely  to  good  luck, 
althoujjli  we  are  far  from  siiggosiitij;  that  good  management 
has  not  contributeil  to  it.  The  good  luck  has  been  the  closing 
of  a  contract  with  the  London  Countj-  (.'ouncil  by  wfn'.ijh 
steam  in  being  suppUed  for  rumting  temporary  generating 
plant  for  the  south  London  tramways  until  the  CosnwU's  oim 
crcncrLitiiig  station  has  been  completed.  Tlii^  ftteam  is  sold  to 
t  be  L'oiucii  at  a  price  of  1  65d.  (>or  unit  of  clectrit^  eneig}' 
measured  at  the  switchboard,  and,  taking  into  eonsidention 
the  h'gh  load  factor  atid  the  fact  that  the  dietiibutioD  cost* 
are  itaved,  the  price  is  one  which  must  bring  considerable 
profit  M  the  company.  In  the  IKrsetors'  report,  which  we 
pulili^h  elicwhere  in  this  i*sue,  the  sale  of  steam  is  embodied 
in  the  item  "  uumber  of  unit*  soW  aud  it  evidently  accounts 
for  the  greater  part  of  the  increase  frnn  4,103,099  to 
10,.'i31,7s.'i  unit*.  We  think  tliat  the  temporary  nature  of 
the  increa.sc  in  bu»iness  shouhl  have  been  made  clear  in  ths 
roiiort  before  us,  in  which  no  mention  is  made  of  the  specisl 
ciicumstanccs  that  have  increased  the  company's  output,  for 
'.he  shareholders  should  be  ti  h  iscil  th.it  thi-  feat  ire  and  the 
attendant  iocreaso  in  the  protitA  will  not  be  continued  for  more 
than  another  year  or  so  onlesa  the  eonpenj  Ingely  ^rewna 
the  number  of  its  ordinary  consumers.  Doubtloiw,  however, 
.Mr.  B.vi.x  will  make  a  statemeui  with  regard  to  this  at  the 
annual  general  meeting  next  Tbunday. 


AtTiioviiii  complaint  has  been  made  iu  some  quuters  that 
the  programme  contained  in  the  King's  speedi  to  PhrKament 

iin  Tui  H  l.iv  h  t<»  li  tiiir,  we  trust  that  some  tacosures  that  have 
tiot  been  mentioned  in  i;  will  nevertheless  be  inlroiluced  by 
the  Government  during  the  present  session.  The  only  pro. 
Itosal  in  tlw  ipeecb  vbieh  haa  any  interest  for  the  electrical 
profession  is  the  e*tab1i?hmciit  of  a  Minist."y  of  Commfrce,  und 
httle  pormaueut  goo<l  will  have  boon  accomplished  if  only  the 
recommendations  of  the  Committee  appointed  in  1S03  to  enn- 
-iilci  the  reL-otistnic'.ion  of  tht-  VmniA  of  Tt.ii!?  ari!  .icted  upon. 
Something  much  more  radical  than  the  mere  chatiging  of  titlc» 
and  the  inercMe  of  salaries  ia  needed  in  order  that  the  indoa- 
trial  and  comnicrcial  tlcvelopment  of  this  country  may  receive 
the  eticctive  aid  it  so  sorely  lacks.  We  once  more  exprees  the 
hope  that  reforms  will  be  introdnced  into  the  legiriation 
g.>veniing  the  electric  stipjdy  and  traction  industries.  Tho 
.Supply  of  Electricity  Hill  ought  this  year  to  be  passed  into  hiw, 
and  one  c:tn  only  regret  that,  after  the  large  iuuoullt  of  time 
devoted,  during  the  p;wt  two  sesHton*,  to  getting  the  Bill  into 
fihaj-e,  the  wh  .;.  thing  has  to  be  -t,i:  te<l  afresh,  and  all  the 
luuiucccsi'iul  applicatiuuji  for  mixliticalions  in  the  Bill  will  be 
gone  throi^h  once  more,  Tbm,  union  the  Bill  is  in'm1nc'>>t 
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at  an  early  stage,  there  will  again  )>e  the  jiogsibility  that  lUiort- 
new  of  tfam  «iU  dataradiM  itt  fate.  Tba  ck^rie  tnwtion 

iniludtrv  shonli)  c  ertainly  uIm)  be  nlivred  of  *(»«  ol  the 
aaomalies  at  present  hamperiitg  it. 

The  annual  geoanl  meetin;;  of  the  Physical  Society  took 
plaee  on  Friday  U«t  week,  when  the  Council'^  and  Treasurer's 
reports  werepreientei),  and  tlic  new  pnxHidcnt,  Prof.  POTfKTiNo, 
nicceeded  Dr.Gl42Ki'.):<  <  >k  in  the  iliair.  Hi*  N|mts  show<"! 
th.i;  the  averasie  attf'iui.uu'i'  ilurin.;  tlu-  ynst  vetir  worker!  out 
at  43,  about  10  [>ev  cent,  of  the  mcmlicrship,  which  is,  we 
Idtovaii  a  a^kt  ImproveiMmt  «»  tba  pNOadiag  eenion.  He 
ftirf  that  the  attendance  has  l>een  nither  greater  at  evening 
than  at  afternoon  meetin(p«  iodicatw  that  the  introduetiun  of 
«veiiiog  BMetinga  luu  boeii  a  atap  in  tlie  rigbt  diioction. 
FriiliyV  ^ntlurin};  was,  however,  smaller  than  oughi  to 
been  on  auch  an  occaeion.  Prof>  PoVNXiNu'ii  presidential 
addfeie  took  tbe  fonn  of  a  rimmi  of  recant  progrwe  in 
radiation  th'  oi  i  and  dealt  ei>|i«ci!illy  with  a  phaae  uf  the 
mbject  witli  which  he  baa  lately  been  buay — namely,  the 
meebanioal  effect*  exhibited  at  the  incidence  of  radiation  on 
surfaces  of  rellecting,  refracting  and  afaaorking  matter.  His 
treatment  of  thia  fcartome  topic  wa«  lucid  itt  tbe  extiema,  and 
came  at  a  ravebtian  to  many  of  hie  heareis.  Tht  aaw  rim- 
plieity  arbee  from  the  iotice|>tion  of  mometitttm  loeaKeed  in  • 
beam  of  light— a  principle  so  promising  that  wo  are  sure  to 
hear  more  of  it  iu  the  near  future.  A  rciHirt  of  the  meeting 
appaaia  on  anoUier  iMgie. 

A  uiiAtT  agieeweut  Iwiween  the  l'u<ittttai>ter  I'ouvral  ami 
(he  Matlmial  Telepkone  Ca,  preanmably  relating  to  the  pur 
chase  of  the  compnny'"  t,ctpph<ine  system  V>v  tlio  <  i  iMirniiu^nt, 
tiaa  booQ  drawn  up,  and  it  will  b«  eouaidercd  by  the  Huuku  of 
C^mona  before  latiffcatian,  ae  praoriied  by  die  Poatoastcr 
Cieneial  lastt  session.  I'p  to  the  time  of  gohit;  to  press  we 
have  been  uuabU  to  obtain  a  copy  of  this  agreement,  but  iu  all 
probability  it  wiN  bo  iwied  by  tke  GovemnMot  printen  bniay 
(IViday),  and  w«  hope,  thenfede,  to  pubBrii  the  hgada  of  it  in 
our  next  issue. 


Boyal  Bocietj. — Among  the  Papers  down  for  reading  j  ester- 
day  were  the  following  : — "  Polarised  Kontgen  Radiation,"  by 
I>r.  ('.  (1.  Barkia  (communicated  by  Prof.  .1.  .1.  Tb'im^on, 
r.U.S.);  "The  Effects  of  Momentary  Stres^ses  in  Mcult,'  1'} 
Pmf.R  Hojikin'Oii  ;ci)mni-.inii::iti-i:  In  rru(.J.A<Kwing,l;'J{.S.) 

Cable  Intermptions  and  Repairs. 

l<a[<:  ui  hiu^nuiiuon.  Dale  «{  Uepair. 

Oarmna — i'lnheuoa   Aug.  IS,  IttUi  . .  — 

B«lHi-lMa(TeiiMo)— aamann  Oat  99,1904  ..  . 

TarUa— TkOcUr   Jan.  la,  1904  — 

Cajenne— Faruuaiibo  July  13,  1901  — 

Csp  Haytieo  -Puerto  Flato  . .    Dee.  97.  IMM        Dae.  W,  im 

MarmmiUu  Kli    lan.  30,  IWj  ..  — 

Jatualc«-(  oli  fi   .i;iti   111.  I'jit-'i  ..  — 

Maitinii{ue--I'ftnuuariU>  ....  14,  IMjd  ..  — 

AMUwrtlBB  of  Stootridtv  to  lOaM-^A  Buer  on  m\y 

1'eet  waa  lead  befoie  tba  ftrminghaiB  Iioeal  seetioo  of  tlie 
twtitution  of  Electrical  Engtneen  by  Mr.  A.  C.  Anderson  on 

Wednesday.  In  tlw  course  of  tlie  Paper  the  author  cxpres<;c<l 
his  regret  that  the  new  mining  ndes  restricted  the  voltage  of 
motors  and  transformers  up  t"  7  i  li.r.  i.i|Mcity  in  '.."jO  \  .ilts, 
while  in  liennany,  for  in-stauce,  voltages  above  voiis  were 
,in  actual  nacu 


Elektrotechnlschsr  Verein.  The  report  presented  at  tlio 
general  meeting  of  this  associatifin  nn  January  2lth  st.itcs  th.^: 
the  number  of  members  at  tbe  eud  oi  1904  amounlud  Ut  2,7-11, 
of  whith  i,'j:!2  live  in  Prussia,  .'IHO  in  otiu-r  juits  of  tlermany, 
:^i!r>  ill  Aiisiiia-Hungary  and  W34  in  all  oilier  (nroiirn  countri<wi. 
The  rei.^eipts  during  U'ol  uore  .^tnit-  £','Mi},  'he  expoiriituie 
being  aliout  JE2,^<7^.  In  comjMirison  willi  ;hii.  it  m.iy  W  ii  .tiui 
that  the  niem1»ei  ^hip  of  tho  Institution  ut  ElectricAl  Eiit;i:R't-r4 
on  August  il,  1904,  waa  ■''>,4I0,  made  up  of  six  honorary 
members,  136  foreign  members,  9G5  members,  1,43$  OMOeialO 
Tnembprn,  I, TCI  associates  anil  1,107  students. 

Telegraph  Posts  and  Open  Spaces.— In  conaeetion  with  the 
deputatiuu  which  recently  waited  upon  tlie  FMmaster  General, 
ui^Dg  that  steps  should  be  taken  to  prevest  tbe  disfigurement 
of  coBMnons  and  places  of  mUural  baautj  by  the  erection  of 
lioea  of  unsightly  telegraph  posu  and  wires  (2^  Rertrkbtn, 
January  27,  p»  Kl),  Lord  Stanley  has  mldressed  a  letter  to 
Mr.  Shaw  I^tevre  concerning  the  Kpping  Forest  case,  which 
was  mentioned.  Lord  St4ki>lcy  bodies  that  he  doe^  not  propose 
to  press  this  case  any  further,  iiltbough  it  up|iears  very  ditfi(-ult 
to  find  an  .i!it:'ni;in'. c  rutite.  Hotru«i«,  Sich.jvlt,  t)i.it  ho  wil! 
receive  full  supjMirt  m  .i-kinj;  for  the  moderate  and  reason- 
able extension  ot  Ills  |iir--t.'i;t  |i>>\vl'i  ^  lis  regardaprtTateproperty 
which  he  proposes  tu  lin  tliih  ikjewiou. 

Opening  of  the  Bo  Dess  Electric  Supply  Works. — The  elec- 
tricity works  which  have  been  erecteil  at  Ho'ness  by  the 
National  Electric  Conatmetiou  Co.,  onder  an  agreement  with 
the  Hunrh  Commis-sioners,  were  opetKid  last  week.  A  pro- 
visiuiul  uidut  uasubt:dne<l  by  the  Burgh  Commissioners  in  i90<1, 
aud  Messrs,  Burs  tall  it  Monkhouse  were  retained  in  connection 
with  tbe  St  heme.  A  three  wire  vontiniious-current  system 
at  230  volts  was  eventnally  adonted.  The  geoenting  station 
oontatua  two  Heenas  A  Fnudo  boHenb  two  feMbe-Laacatkire 
Dynamo  Co.  genenttfaig  Bot^  a  battery  of  SM  Ghkdde  eelli^ 
liaving  a  capacity  of  400  anporo-hiMtM  at  10  boon,  and  » 
Lancashire  Dynaino  Co.  hahiicor-booeter  set.  The  capacity  of 
the  generating  plant  is  lOOkw.  Mr.  J.  M.  .McUown  is  the 
resident  engineer.  The  Btirgh  Comndssioners  luive  borrowed 
£2.'>,000  for  the  scheme,  and  the  company  j>ay  the  capit'd 
charges  upon  tli:>.  -uik,  n>'«>r  nine  mili  s  nf  I!.  I.  .V  11.  aiiili  i 
have  been  laid  iM  Sykes  troughing,  amJ  ihtic  «iU  uvcntu-Uiy 
1>0  12  arc  lamjis  Ilj-i  Il^  Nornsi*  and  incaudescents  for  street 
lighting.  The  works  have  been  phiced  m-ar  the  centre  <>f  tbe 
town '|uiic  close  to  the  docks.  At  iufsi  nt  n  tjiill  ui  -i.l  [n  i- 
unit  for  lighting  and  '.'d.  per  ntiit  for  |>ower  is  in  iuice.  llie 
contract  with  the  company  for  running  the  works  allows  the 
local  authority  the  option  of  purchase  at  10,  14,  17,  or  20  years, 

Obittiary. — It  is  with  deep  regret  that  wo  announce  tlie 
death  of  Edward  Hemphill  MuUin,  an  American  technical 
jonmalist,  who  •ueeninbed  to  »n  attack  of  heart  failure  con- 
eequcrit  optm  inflnenza.  Mr.  Mnllin  was  bam  at  Castlederg, 
Couniv  Tyione,  Irehuid,  in  1859,  and  took  boo  ours  in  1881  at 
Queen^s  College,  BeUaat)  aftarwaide  etudyii^  phyiiea  and 
medidne  In  London.  lAter  on  he  adopted  toe  eareer  of 
journalist,  anri  was  associated  with  the  late  Chas.  A.  Dana  on 
the  New  York  S'nt.  This  led  to  hi.s  appointment  a^  editor  of 
I  iliL-  Xl»  V  m  ]»  /,'  -.!  ,  .ni  l,  for  a  time,  ho  also  had  charge 
of  liic  i«ichiiica)  npuruug  uu  New  York  Ttmti^,  In  18*J^, 
Mr.  Mullin's  sonices  were  .*ccurod  1  y  tin:  ( i.'iui  il  K'ui  tiu:  fu. 
of  America,  and  as  head  of  the  coiiip»ny  »  publicity  depart 
mcnt  be  "  jh  iiiiv.'i-.il  r-tisera.  lis  was  a  member  of  the 
council  of  tin:  .Viiuirii.ui  1  ir-tittite  of  Klwtrica!  Knsrincors  at  the 
time  of  bisile-ah,  ,iihl  '.M'!!  kui.u  ti  ti.)  mii^t  [ii i-rr.^,iional  and 
technical  men  uf  any  standing  in  America.  Uunug  the  year  just 
past  he  had  charge  of  nil  the  travelling  plans  and  f.icilities  in 
connection  with  the  visits  of  foreign  societies  at  the  invitation 
of  the  American  Institute.  He  accompanied  the  special  train  to 
St,  Louis,  and  will,  therefore,  probably  be  familiar  to  many  of 
our  rea4lor8.  Kefore  the  British  lr.:i'.itiniiui  of  Klectrical 
Engineers  left  for  home  the  members  showed  their  appneia- 
tion  of  Mr.  Mnllin's  services  by  presenting  htm  and  bw  wife 
with  a  bandwmo  silver  service. 

Bailwaj  Companies  and  Motor  'Buses.— A  conference  was 
hehl  at  the  Westminster  Pal.n'.^  lli/tal  on  Monday  consisting 
of  representatives  of  muuiciital  tramway  auUtorities  throughout 
the  Udtad  Kingdom.  BepretaotatiTea  of  SI2  muniopal  tram. 
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way  authoiitit  s  ueic  present,  inciudini:  i'r^c  Anhj^itea  from 
Mancbester.  I'V  whiitu  the  confmmra  w.<-5  liiouf,'ht  together, 
■fhi'  ol.j.'cl  «-:ls  to  jnotrs*  .i<^,uu>t  ill.-  lI.i  im  -  v.lii^d  seven] 
lailvvjy  cijiiipuiiicH  have  iiitrtKiuceU  into  their  bills  this 
year,  enaUiiiL;  fhoin  to  provide  motor  omnibuses  iii  oonnuc- 
tion  with  their  railway  sygtems.  The  uso  of  iuotr<r  'bu«ea  by 
railway  companies  without  any  renlrictions  was  strongly  cori 
demned,  ami  the  opinion  waa  oxpraM«iI  that  the  only  condi 
tiouB  111)01)  which  tney  •faouldbe  lUowed  wa»  that  they  should 
be  used  solely  for  carrying  truHlc  to  and  from  the  compaoios' 
railway  stiUion^,  and  that  the  vehicles  shottld  be  Ucented  by 
thc  local  authority  in  whoae  dittriot  ibnr  mn  VMd.  A  mo- 
ktion  was  imanimously  ouriad  (o  tin*  «3bot.  TheThunwKjs 
•od  Light  itailwii|S  Awocintkni  tko  hidbafon  lh»  conference 
AHrim  tt  prqiQMib for  tlw  uuendinwt  of  th: Tninway  atul 
Li^t  BaQwnj  Acta.  Among  llicsc  wt  ti  :ui  alteration  in 
tlM  ooastitiition  of  the  j^wers  of  the  Lk!,]i:  Railway  Com 
mis.sioneris,  and  aho  that  the  Light  rCailways  Comniis- 
eionias  bhould  have  authority  to  grant  comjmUor}  ninning 
power-  01  Li  tiumwaya  and  light  railways.  Some  reference  to 
this  ma;l<.i  wan  made  by  the  Hon.  Arthur  .Stanley  at  the 
annual  meeting  of  the  Tramways  and  Li^lit  I;.ul\ia\  -  .Vs.s  i.i 
tion  {rep^rt-fn!  m  another  column),  and  a  meeting  ot  the  Amo- 
ciat:  III  Hill  tht>  Municipal  Coqforationa  Aiisociation  is  to  be 
held  coiicuraitig  it.  The  (|uestion  of  rear  lights  was  also  dealt 
with,  and  the  Bill  of  the  Cyclisis'  T<juring  Club  and  the  Auto- 
mobile dub,  providing  that  every  vehicle  on  tlio  public  high- 
way shall  carry  a  white  light  in  front  an<l  a  red  light  behind, 
whkb  could  hi  aeeo  at  ii«i«Un«e  of  50  yd&«  u  to  Iw  given  the 
Mpport    the  oonrfanmea. 

Wireleu  Telegnpby  in,  the  Onited  States  — Tiie  f  ",  .(V 
/<'(/)•/'/ of  New  York  «lat«»that  on  Januiiiy  27  :h  liu  I  iiitcd.SutcA  i 
Cabinet  discussed  the  subject  of  (iovernnicnt  supervision  of 
wireless  telej^rapliy.  The  matter  was  brought  up  at  a  Cabinet 
meeting  about  li  yoiir  ago,  and  a  spvcial  board,  ap|)ointcd  for 
the  purpose  of  uivestigating  it  fully,  made  a  report  to  the 
President.  The  Administration's  viows  have  bi  <.'n  embodied 
in  a  bill  drafted  by  the  Commissioner  of  Kangulion,  assisted 
by  Captv  Seabury,  of  the  navy,  and  othen.  lEe  bill  provides 
that  no  fieiiion  or  corporation  shall  use  any  .tppanitus  for  win- 
less  telegraphy  in  the  I'nite*!  States  or  upon  any  Amwwsa 
vessel  unless  ho  be  lioeated  by  the  .Secretary  of  Commerce  and 
Labour.  Persons  exdMnging  tnesN^^es  or  signals  between 
pointa  uttwted  in  the  aame  Sidt«  or  on  behalf  of  tha  AlwericaB 
Govenuuent  ara  to  be  exempt  from  this  requfreoKat.  The 
ollicul  licence  ia  to  provide  that  the  President  of  the  Unitod 
Statea  in  tioM  of  war  or  public  jicril  may  close  any  wireless 
telegraph  station,  or  autooriKe  it.'^  use  by  the  Government 
The  President  receives  jiower  to  estaljlish  iciiulaiious  which 
shall  j)revtiii  intiTfrrfiK  r  inMufen  the  nav;il  urri  military 
V  irele-^s  tel<igj'.n.r!4  itatf-ii-.  ]n  ivai^,' or  coiiinni  i  iiutiims. 
Each  iicen.^cd  station  i>  ■■.<  l..r  uointrjd  tn  .uivuri  <jAU:  :in<l 
aigmils  from  any  other  iicensed  stiUion  and  to  receive  all  such 
messages  or  !!iL.'iiiil>  offd'ed  for  transniimiuii  to  a  neighliouring 
station,  the  laie  to  be  that  cu^tonmrily  ie<iuireJ  f>ir  such 
service.  This  rc<|uircniet)t  is  to  bi:  ob-servinl  rL;;ardlesB  <if  the 
system  used,  on  pain  of  revocalion  of  the  licence.  t>peration 
of  any  apparatus  ftir  wirele.vi  telegraphy  on  a  foreign  ship, 
while  that  .ship  i^  in  American  »ai«rs,  aliali  be  in  aq«ordani;o 
with  tlie  regulations  prescribed  by  laiir.  UovpinnMlt  atatJoBB 
an  prohibited  from  competing  for  coBtineniu  newagea  with 
licenaed  winlcaa  atationa. 

CMnlBCOf  Ac*  of  the  Junior  Institution  of  Gn^eers.  -The 
coming  of  age  of  the  Junior  Institution  of  Knuineer.'^  wuj:  i^le- 
brated  at  a  dinr)or  at  the  Hotel  last  Sattiiit.iy,  wlien close 
upon  300  members  and  gue.st.s  met,  Mt.  W.  II.  Liudley,  the 
I'rc-iileDt  of  the  Institiiiion,  ottuiiied  tlu'  tbaii.  After  the 
I  fVil  tuiistji  had  liecn  honoured,  riof.  W.  \',.  Ayrt.jn,  in  a 
hunioixiUi  s|)eech,  pr()po-,(;<l  "  l,ogi->lalion  and  Knginecring, 
this  toa.st  being  a<  kiiowle(l^'c<l  in  the  .<ime  .strain  by  Mr.  J. 
.Sniiiljuriie  and  Mr.  «I.  II.  ISidfour  Unjwne.  K.C  The  latter 
)i>jiiiti:d  oiil  that  Parliament,  although  ojijMj^ed  at  times  tu 
\  iews  advanced  by  sciciititie  men  and  engiiictr?,  huil  generally 
gneu  vvay  in  the  long  run.  Kni-'iiicers,  i>ii  the  uther  liantl, 
owe*!  a  great  debt  to  Parliament,  witlioui  which  the  very 
eKiateiice  of  exteosire  engiDaariiig  uodertakinga  would  be  well- 


nigh  iiii[ios!inilu,  while  lilt  growtli  of  olh(:f.i  wuijlil  be  il>L|>eded 
by  many  ditlicisltiu.s  wiiicli  ru.il'l  'inly  l>ij  rii^an-il  ■j.v.iy  by 
legislature.  "'J'tin  fity  .irnl  I'.nt  of  London  '  w.is  pro(>o,!ied  in 
a  jjowerfol  »i)«ecli  by  the  president,  who  took  his  htarer"  back 
U<  '.ho  '[Ay^  of  tli(3  old  I  [an  seat  ic  towns,  «liirh  UBed  iit  oiu'  •.inic 
to  own  wharves  in  this  city,  but  had  sold  them  since,  as  they 
poeseased  extensive  whan'es  of  their  own,  built  by  eminent 
engineers.  The  tonnage  dealt  with  annually  in  these  Gorman 
ports  was  increasing  ny  loapa  and  bounds,  and  it  behoved 
English  engineers  and  statesmen  to  be  on  the  alert.  In  the 
absence  of  .Mr.  W.  H.  (irenfell,  M.P.,  the  foregoing  toast  was 
aeknowledgod  by  the  Yea.  ArchdeacoD  Sinchur,  D.D.,  who 
expressed  his  befief  in  the  fnture  of  motor  can,  especially  for 
agriettltnral  diMijiet%  «ad  hoped  that  the  extenure  tanndling 
in  cBUHeBlign  with  tabm  undeigroiiind  nilwaya  wooU  nak 
danuige  that  apleodid  edifice,  flt.  Paul's  Cathedral  Mr.  P.  J. 
Waldnun  next  propoeod  "Mnnjapal  Engineering  Progress  "  in 
terms  more  flattering  to  the  engineers  than  to  the  miuicipal 
authorities.  Tliis  toast  was  aeknowleilged  by  the  president, 
who  defended  the  miiiiiriji.il  coinicilluix  with  ^nue  ;iiiility. 
"  Applied  .Science    w.v-  j5r(i|.iis«'.:i  in  a  inini n 'lus  tipi^ech  by  Prof. 

.\.  K'^iug,  F.I;  S..  .1111  i  wa-  t<-sl,">nil.'.|  to  l.y  i>r\  11  T.  Glaze- 
btuok.  IMJ.S.  "Till'  Sonioi  Insti' utioos  wu>  to.t«te*I  by 
.Mr.  i^.  II.  W  eils  \\h..-<^:..  .ill. I  arknowledL-ed  hy  .Mr.  Charles 
Hawksley,  who  mentioiic'l  tiiitt  tiic  Institution  of  Civil  Engi- 
neers, at  their  comiiiL'  of  ige,  had  only  half  the  number  of 
members  of  the  .Innior  institution  of  Engineers  at  the  present 
day,  and  by  Mr,  A.  Siemens,  who  pointed  out  that  tbe  real 
parental  institution  was  the  .Society  of  Arts,  founded  in  the 
latter  half  of  the  li*th  centurj'.  In  proposing  "The  Junior 
111 otitutioQ  of  Eugiueers,"  Lord  £eay«  G.CS.I.,  referre*l  in 
coi:,plimontar]r  terms  to  the  intqiritjr  aod  ability  of  engineers, 
amongst  whom  it  VM  iupoaaibk  for  "qwMka  "  to  thiire.  The 
musical  prograffiwe  1)«twe«n  the  speeehea  inddded  aevand 
vioUa  aoMa,  ex  1 :     I  '    M   r.  £L  Ciatabonn. 
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IttOBUy.  P«tnai7  Ittb. 

Chjwoov  TscBNtcoL  CoiXEOK  Sctemric  Society. 
7.VW0.M.  llwHn«  at  M.  Batb-Mnal.  Hm  ta  te  faad:  "JBB^ 
fipaad  Tool  Blaels  bom  the  Caen*  VSat  af  Tlsw,"  bft  H. 
BolMrtaoD. 
■OROAT,  mnatr  Mtk 

Socitn  or  Aan. 
«  ['  »    ( antor  LaetaM  IL:  ••Jaleraal  OomleitiaB  Kb^bm."  by^ 

DuKuia  CU-rk. 
TUESDAY,  rpbruaj-y  Slat. 

iMBTTTCTioy      EiJX'TBicAt  Es<iis>:r.B.< :  MAXfHrBTza  LocvL  Sucnoa. 
7M  wM.  Mmtat  at  Oawns  Colleitc    Pap«r  t»  ha  nad:  « liaa> 
<nert«r  Tramwajs  Power  Supply,'  by  s  LPsaiea  and  B.  C. 

Oonton. 

IxwjxnTios  OK  Civil  Esoi»»»)i^ 
A'  p.m.    Ordinarv  Mee^inc.    Time  p.?rmitr'ng,  the  foUowme  Vaptr 
will  be  read.  -  Si.iiuce  ijuniieiuiiv  I'^aala  and  the  T aha  el 

the  Yaeuam  Pivduced,'  by  li.  W.  Allen. 
mnaDAT,  rMnntary  33rd. 

iNKriTi-tioN  4ir  KiAcniirAi,  Enanmask 
S  ii.m.  OrdiDsrv  tipnerai  Meotitift.  Papw  to  be^baoaHd:  "The 
Value  ot  OTtrhead  Mainn  lur  l^lKtrioIHalinatiMiB  tbs  Uahad, 
Kingdom,"  by  U  L.  Addcnbrooke. 

TaAUKAVr.   AM'   I.K.IIT   HtlLMtVI  A-IUOCUIION. 

,v  ^.m.  MMting  ai  the  Hoem^j  oi  Art*,  Jokw-iMwt.  Ade^fai.  London. 
PaiMirtofeaiaad:  » Iha  WaMrioo  *  €ltr  Raanar,"  tv  Haifeeii 

Joo&t. 

fUDAT;  ntnaiT  Mtk 

PuTBirjiii  fluuiEk  r. 

S  /I. III.  Ordinary  MmiIii),' sttbe  Uoyal Collet!*  ot  8ci«n«e,  Exhibition- 
road,  8outb  K«ii«iiv(U>n.  .\K«nd»  :— O)  "  Oo  lh«  (luxvaturs 
Mf'tliOvl  of  Tfnehii^i:  OiwrnctrM-n!  <'tftie!i.'"  bv  Dr.  ('  V.  Dry?- 
dnl<i  :  I'.:::  l^vhilitici  ul,  Hr.  M.  ;..u:i|.:  Cl.-iu  !■a^^r•■.  Aliptt- 
r»lu.«,"  by  H.  J.  Sowt«r;  (3|  "A  Mrtbod  of  UluBtratiiw  the 
Lawa  M  the  Simple  Pendolam  aad  as  Bahftitinw  of  String 

Uodels  e(  Optieal  Systoms."  by  J.  MtoisM.   

ijfsiiTrnoN  OF  Ei.KCTnicAi.  Knoineirs  :  MAM-itr-.-iui  Smma' Qaenaif. 
?  „(/  p.m.    JtlcetiliK  at  tb«  itanclxreU  r  Sobo"!  »(  Tadmologf. 
to  bo  read  :  "  Mrtallogiaphi? by  Mr.  ButWnshaw. 

sp.m.   MNtiD»t  in  th^  btita  UmldiQg^  Uiffa-slrMi,  Ba<by.  Jlr. 

J.T.  Miltoo  wUl  eearaMaeeaeognaaf  tfataa  lMtwiaeii"Tba 

Minute  .-iUucture  of  Matkll.*' 

Buctaa-BunieMie  8ecmi.  - 
n  I'-m    Cooeart  (ladiaa'  night)  ai  lha  HallNm  laitaawit  C^is^ 

HaUj. 
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TRAMWAYS  v.  MOTOR  'BUa£& 
BT  mnay  ii  mywhb. 

The  l>ailif  Mail  baa  lately  proelj-inu'd  with  rhai .inti'ristic 
emphaais  that  tramways  are  obsolete,  and  the  tcii^  of  iiiillmns 
-l>(Mii  ii|.i>ii  thi'Tii  w:i3t»!  money.  Truth  andf'nipljiifls  not 
alwiiy  dirertly  proimrtioiitti,  aii'l  ;i  uliffht  axiiiniiritimi  <A  the 
fjw-'ta  Iwliitiil  the  -•(•iiMtioiiJil  proiii  iiirioenient  of  the  ilooni  of  tlic 
tramway  will  alu>«-  that  they  do  not  support  the  conclusions 
come  («,  and  as  f ai  in  they  fo  have  no  WHwg  upon  the  eon- 
tinuocl  me  ot  tramways. 

Tramways  arc  dosi^ne<l  to  re<li)ce  the  tractive  effort 
ro<|Uired  to  propel  vehicles  upon  a  road  surface,  luid  conse- 
quently to  increuie  the  carrying  ca|>acity  of  the  highway  auU 
reduce  the  cost  of  vehicular  trattic.  The  efficiency  of  tnim- 
way»  in  roducing  the  cost  of  transport  is  substantially  inde 
iwndent  of  the  niwni  of  ptopukion  emjiloyed.  Wh«tb«r  man 
{Ktwor,  hortepownv  atflui  or  potool,  it  n  the  meraat  oommou 
]«lac6  of  tranipoit  oQoiioiny  that  0  pdrol  nSk  iaatmm  bwilfaig 
ckiwcity  and  roduces  ooat  U  tbo  potrol  'biis  ii  tlw  oeoncHnicaf 
vdiiels  mggeste<l,  the  logical  roaut  will  be,  not  ihe  aU^tioo 
of  the  tramway,  but  the  advent  n(  the  petnd  tramcar.  The 
advant.nucj-  of  th<>  tramway  and  its  etliciency  in  reducing  the 
cost  of  ins-jeii;;t;r  iruiisport  are  indicateil  by  comparing  the  costs 
of  omnibUM  and  tramway  trattic  u*iiiL^  '.hi!  same  motivi' 
viz..,  the  horse.  It  sevmn  to  hav«  e.'icttpeil  the  memory  ol  the 
/*'!■';  M  uTj  expert  that  (hero  ever  were  horse  tramways,  ami 
tlifil  in  uiany  oiscs  they  «lrove  'huics  entirelv  off  the  rond. 

In  l^tndon  we  still  have  hoisnl  tramway-,  :itnl  the  a. .  iiuits 
of  the  omnibus  and  tramwaycompanicsiittiordcxceileiu  e.xaiiiplcs 
for  compai'ison.     Such  a  <'om|Miri-<on  for  a  recent  lialfye;ir 
lielweon  the  twolargest  oompauios  gives  the  following  tigun-s:— 
Trnfle  siaiiiUet. 

'Hub  ('o.  Traniwa;  Cm. 

VvhiolminMirv'ice  :<lail7av<-rafi«  1,^81    ....  h'Ht 

T«bicl«-niilos  run    1  i;.27-',aO'i    ".als.el" 

PaSMOigeri  curried   10r>,1  ltl,->K:t    7<i  T>il,.-l  "> 

Hones  in  Ktock    IT.OilO  .... 

llnmeo  ppf  s*hicle  Vi'II'>    ....  I'i'Il 

\  cli.cle  imlf  -  per  horw  ,  I.U" 

l'a««fn|,'er»  jier  lior<4-   i'l.'i'JQ    ....        11  .O*.; 

Ko  tliiit,  as  regards  the  nundnu-  of  itoasengcra  i!arri«<<l,  live 
horses  on  tnuiiwa>-8  will  do  the  worit  of  nine  on  'biisei. 

The  oiierating  eoata  lutimllyiliowtliii  advaulago  in  money 
tarma.   Thus  :— 

Outlt,  HnrfiUf»ml  VrhM  W.ir'nrxKiiin. 

UUH  Co. 

Horf;i!ii'  I  r:t  .  |M-i  vi  tiirli;  luili'    II'TUd. 

Ilortr  rciiewuls  |ivr  vvhielc-mik   U6Sd. 

Vehicle  mtnteiUHMa  per  whiala-niila  O-nti. 


Tnjii.f  f  \|).  n;i*u  per 
UuUk  ait<)  taxes  . . . . 


|-'.ffl.'Kl 

•i  H2J. 


•->  IfiW. 
0«7H<I. 

0017(1. 


Oimad  total  pel  TehiclD-iuile  ....   7-H.>Hd. 

Takon  ont  at  per  paaaongor  the  totals  .u  v 

•Bill.  Tr»iii«iiy. 
\-M2  ....  ii!?J.-^ 

'ITie  costs  given  complete  the  vvm  king  exiienses  for  the  bus, 
but  the  tr:iiinv.iy  i  oin]iuiiy  h.i.s  to  pay  in  nuditlMk  tho  font  of 
its  tmelv  <iii<l  tlie  maiuteuaucc  of  the  iiaving. 

Ver  Vehicle-mils.     Per  puseagor. 

Rent  uf  track    0-yl7       ....  OOit'i 

lioaii  maiotanance    n  r,^l       ....  0'04SO 

And  adding  tlieae  to  the  other  figiite'<,  the  tot4il  comparison 
alanda  (htts : 

'fSas.  Tramway. 

Far  vehielr  mile   Vf4» 

Per  paxKpngvr    ....  0*710 

.So  that  the  iraniwHy  cohts  jM-r  pu--i lu'i  t  lim  iuil  arc  only 
C'l  percent,  of  the  onmibu.s  co«l«,  uini  .m  ilic  ti.iiii\v.iy  f;ire» 
jii  I  ll.LH^■•ll^■■l  all'  7  1  ]i^  I'  I  i-iit- lit  till'  omnibus  fan-s,  m: 
rci  ri|it-,  on  tin  tniiiiway  sax  jnojhutioiiately  high'-t  th.in  on 
tite  'iimiilms  lirn.'H. 

'Ihn-  a'h .iiit;vL;i'  Uriti^  dinlincfly  wi'.U  tlw  tramway  operating 
witli  hoisen,  it  liuiilly  iieeiU  .n.'iiiiijj  that  self' propelled 
vehicles  will  show  greater  advatiUiges  from  niuning  on  ntils. 
No  more  etticicnt  transmission  of  tractive  ellbrtthaa  by  the 
ateel  tyre  ou  a  kteel  rail  h  at  preeent  knoim. 


Tbe  ainaller  power  needed  and  the  reduced  wear  oo  the 
TdlielM  U  only  one  side  of  the  economy  due  to  the  rail.  The 
other  aido  ia  that  of  road  maintenance.  Now,  the  omnibus 
proprietor  pttys  nothing  towards  either  the  capitftt  eoal  or  tba 
maintenance  of  the  roads.  The  ratepayer  bears  UOIt  of  this 
bardoD,  ao  that  in  reckoning  up  the  worlmDig  ffiqwrno*  of  « 
motor  or  any  otbar  onmibua  the  oontributioB  fran  the  rataa 
mqat  aat  be  dungarded.  On  the  otfaar  hand,  tha  tramnniy 
iindertalwr  Mya  i«t«  oo  the  tcaek,  and  abo  heara  the  sahi- 
tenanco  of  the  road  larfaoo  betmen  and  for  a  certain  distance 
outside  the  rnils.  Henoe  we  arrive  at  the  curious  fact  that  it 
is  not  the  tramway,  whether  mnnicipiil  or  romiany  owiieii, 
tliat  is  the  rate-aided  enterprise,  but  the  huiuiIhis  mTv  icc.  On 
the  busiest  th<n-ouglifari's  it  is  jiioUalile  that  the  oiiinibuMW 
cost  the  ratcpnyirh  iit  Icivsl  £'.':(M)  pei  mile  p<'r  aiiiiiim.  This 
is  not  tliC  occasion  for  an  argument  upon  the  einiity  of  the 
rating  iinii  Kwid  iiiAititouMioe  tiuirge*  put  ti[K.ii  tvamwav=!  bv 
the  o.\i^tini5  hivr,  but  in  considering  tlie  cjue^(i..ii  of  iruuiwa\  -< 
versus  oranii)Ui>c«  as  an  economic  whole,  it  nuist  not  be  for- 
gotten that  the  tramway  fares  cover  maintenance  of  the 
tramway  nila,  part  of  the  road  .surface  luod  by  other  vehicles, 
lind  alao  *  direct  contribution  to  the  rates ;  wlucaaa  omnibus 
faros  cover  no  mad  maintenance  and  only  a  very  small  rote 
contribution. 

The  main  argument  againtt  the  tnuwi^  ia,  of  course,  the 
huge  oapital  expenditure  involved  in  Uynf  the  tnol^  and 
piwriding  the  oleotrioBl  oouipnent;  ezpenduiune  wUcb  H  ia 
aaanmad  la  antindy  avoided  1^  the  aahautatioii  «f  the  motor 
omnibaa.  It  viU  be  ouito  apparent  howevefi  that  the  tnm- 
way  tnek  ia  wdl  wofth  its  ooat,  that  ii,  that  the  radaetion  of 
working  expenoe*  more  than  covers  the  capital  charges  an<l 
maintenance  involved,  provided  that  sufficient  use  is  made  of 
iu  There  is  -"ittie  minimum  iratlir  1h>1o«-  which  the  fwvini»  in 
working  p\  [icn!M-s  doe.s  not  co\ef  the  t.tpiuii  L  luu  j^t:.^.  For  .ni 
elcctri'  tvarnwaN  with  overhead  e<|uipmont  it  i.s  a  common 
rough  u.vioni  thitlmih:**  the  tralllc  justifies  a  minute  service 
the  linn  will  not  pay. 

If  a  tramway  can  be  constructed  awl  oquipiKw!  with  jietml 
tranicars  at  a  saving  of  capii.il,  and  no  metxia.se  in  wuikinu; 
e\pcnK«s,  comiKircd  with  oloctriral  Ofjiiipmeut,  Home  leas  fre- 
quent service  will  justify  ita  construction,  but  at  some  point 
the  capital  charges  will  swamp  the  saving  and  the  omnibus 
will  find  iti^  sphere. 

The  availaole  informatiou  about  the  working  expenses  of 
petrol  omnibuses  is  ificanty  and  imperfect.  In  default  of  any- 
thing  hetter»  that  published  as  baaed  on  Mosara.  Tilhon' 
cxperivm  of  three  months'  oao  ia  worth  esaulttatioil.  l%a 
fignna  giveit  {fiMly  Muil,  Fotaniary  4, 1906)  are  thaae  :— 


Af  «•«•  saiBlaga  oir  i 


11* 


MilM  eovtrrad  \mr  i 
I'rofit  on  oo*  jrur's  \  _ 

Carrying  capacity  .7......   M 

There  is  nothing  to  show  how  the  "  profit  on  one  year's  work- 
iog"  is  arrived  at^  bat  puttinK  the  figures  into  the  osoal  form 
for  eomparlaon  givea  tie  feUowing,  aasoming  aevoii  daya  par 

week : — 

EaniingB  far  mds  ma    li-^M. 

WarkioK  expenses  per  Boflenn    UHnd.«a4  per  ««nt 

Net  earniiifts  per  ndle  laa   t-tDAiaM  pit  OtOt. 

Whether  "  working  expenses  "  include  any  repairs  is  left  in 
donbt|.bQt  it  ia  at  least  probable  that  there  is  some  maker's 
guanoitee  ooveriog  the  fint  few  mooths  of  use.  Keaaooiiw 
irom  analogy  it  doea  not  aeom  oniair  to  auggeat  that  if  a 
horse  omnibtis  cosu  0-528d.  per  mile  run  for  maintenanMk  a 
petrol  omnibus,  costing  ahont  «ix  (onea  the  monev,  will  nead 
at  least  l-.'id.  per  mile  run  for  this  pOipoae»  whiab  will  leave 
vor^  little  divisible  profit  for  the  owners.  Even  thia  may  bo 
lut  improvement  upon  horse-worked  'hiisef.  with  which  working 
expenses  and  maintenance  frequently  exceed  90  per  cent,  of 
the  recoiptfi,  hut  it  does  not  sugar  asj  aerioaa  and  andden 

damage  to  tiaiuway  traffic 

The  working  expenses  [n  r  cur  mile  on  Urge  (>leeirie  tram- 
way systems  rately  exceed  t'<-\..  Mkii  IMilJiy  Crises  eatl  I'e  found 
where  the  eust-s  aie  raiitei  ially  lower. 

The  iai^eat  item  in  working  expenses  is  tlie  wiijiea  of  the  cm- 
crew.  The  omnibus  cannot  run  at  a  lower  wsige^  rate  timu  the 
tramcar;  it  may  eveo  bo  found  advisable  to  pay  the  driver 
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Aoiqewhat  more  than  the  usual  wages  to  secure  the  skill  and 
&tt«otioii  needed  to  get  U>«  best  i«rvicc  out  of  petrol  ensinea. 

Ai  the  carryiug  ca{«city  of  the  omuibus  is  oolv  haU  tut  of 
ft  bogey  tranuar  n|n  i^riouiily  haiidic*|iped  by  tM  iMoetMrily 
higher  proportioute  wage  e\|]eimi. 

If,  power  for  power,  the  petrol  vehicle  were  to  cmt  leeg  than 
the  electric  car,  the  petrol  car  would  undoubtedly  take  its 
place  upon  the  niiln.  Hut  ii;  is  highly  improbable  that  petrol 
cvn  got  anywhere  tje;ii  the  jjre.sent  cost  of  electrical  energy. 
The  total  cost  of  production  and  distriliutioii  to  the  car, 
including  all  capital  and  maintenance  charges,  varies  between 
Ijd.  and '2d.  jht  I(i>ani  nf  Traiie  iimt,  aci-oriliiiL;  t<i  Irirul  cir 
cunT«t»ne<»s,  ain!  (ni  u  \jyc-i\  to.iii  tliif  n  thu  jxjwer  uusi  Uir  uihj 
car  mill.', 

At  the  preavtit  cost  <if  petrol  no  such  figtiro  «eomB  prolwble 
when  the  low  loud-factor  of  the  engine,  due  to  frc<)ueut  8(0|)- 
ping  and  startinz.  und  great  tan^c  ol  power  needed  is  t-ken 
into  account.  Nor  iiana  there  appear  to  be  any  pi-obability 
llml  rrpair.s  and  maintenance  charges  can  be  got  ilown  to  the 
ligureii  of  oloctrii-  practice, 

It  bae  been  freely  stated  by  advocates  of  the  motor  omnibiu 
that  it  ean  tsi^e  a  quicker  Rcrvice  Uian  the  trarocar.  Thin 
adrantage,  ao  far  aait  exists  in  fact,  is  purely  artificial  and 
temporary.  There  is,  prohablyt  not  an  eleotrie  tnusoar  in 
London  that  cannot  run  at  SO  miles  an  hour  on  the  and 
it  is  not  diflicnlt  to  find  some  travelling  at  that  speed 
freqnantiy  enongh  not  fur  out.side  the  4-niile  raditis.  The 
permitteo  speed  i>C  tht;  tramcar  i»  certain  to  inerease  m  it« 
safety  Itecomes  demonstratod  ami  other  traffic  getfl  accnstomeil 
to  it.  Whether  a  R-ally  frc<iucnt  service  of  motor  omnibuKes 
at  b|H<RdH  of  14  t'i  -'(i  null's  j>er  hour  can  be  safely  operated  in 
busy  thoroughfan  H  li  tiKiins  tn  \m  |)rove<l.  It  is  at  least  con- 
ceivable that  thoii-h  r,nr  -irI.  vi  iiicle  every  10  minutes  gels 
along  .safely,  thr«'r 't  fn  n  [n  i  iiiiriif<>  \vf»nld  create  difficulties 
in  some  central  l,i>iirli>;i  -iri'cL,-i.  nij;  to  the  common 

danger  is  an  otli  nra  at  any  (i\)ee»\  with  any  vehicle,  and 
skidding  oii  n  g!i:;i*y  road  may  have  very  awkward  con- 
scmienccs.  Hence  there  is  no  reaaoo  to  fear  that  motor  'buses 
will  show  any  permanent  «pe««l  mperiority  over  the  electric 
tmmcar. 

The  motor  omnibus  will  doubtles^s  prove  a  valnablo  addition 
lo  our  means  of  loconiotion.  It  will  aoeclerate  the  abotitioo 
of  the  horse  from  our  cities,  and  thereby  diminiah  wid  and 
other  kinda  of  dirU  It  will  perfmn  many  awvioca  nipple- 
mentarj  to  the  ttmmwaya,  tiihea  ami  suhwftya  that  will  foim 
the  chief  arteries  of  traffic ;  but  there  will  have  to  be  very 
large  changes  before  it  cun  sn|ier8ede  any  of  those  focilitiea. 


BLBQTRICAL  BQUIPHEIT  OF  THE  LOMDOM. 

vamamm  *  sodth  ooast  railway. 

We  are  now  able  to  give  a  few  more  pnrticulan  of  the 
scheme  for  the  daetrical  i'({ui|ttnt.-nt  of  the  suburban  Uaea  of 
the  London,  Br^lMan  &  South  Coaat  Bailwav  than  warn  pmb- 
Itshad  in  our  itsoe  of  DacMuber  23«d  last  and  m  the  snmleinMit 
Ikblo  given  with  our  bane  of  Fehmary  ^n\.  The  spccincations 
bava  now  bean  inned  1>y  the  coosnlting  engineer,  Mr.  PhOip 
Dawson,  and  eight  fimm  have  been  invited  to  tender.  The»e 
are  Messrs.  Dim,  Kerr  Ar  Co.,  the  British  Thomson-Houston 
Cii,,  tin  British  Wcstiti;.:!!!,  ^!'  Company,  Siemens  Brothers  A 
Co.,  the  Allgomeinc  Fli  kttii  it,ita  (leselliichaft,  Brown,  Boveri  »V 
Cii.,  Mi's-i-s.  'i.iLj/  A  I  'll  Liiiil  the  Ijihmeyer  Company.  Tliu 
f)crlikoti  C'lmiiJiiiiy  wyie  uIho  jtslfml  to  tender,  but  hnvc  iifit 
accepted  the  itn  ituiion. 

Although  I)  iwson  Uxt  hiinxcli  worked  out  ;i  toinplotr 
:ind  detailed  ^i  l]''ii:<-  for  the  di-ctrical  eipiipment  of  the  wholi' 
of  the  vast  network  of  Ruburl>an  lines  Iwlonging  to  the  Cora- 
jiany — a  ta.sk  u|>oii  which  ho  baa  spent  two  yean*  -  and  has 
embo<lied  the  result  of  his  laltour^  in  a  voluininrnjs  report  to 
the  Company  and  a  large  collection  of  drawiu;;-  aiuI  designs, 
the  contractors  are  left  considerable  lalittiile,  resiilu  rather 
than  details  having  boen  apeoified.  The  general  featUfOe  cl 
the  overhead  e(|uipment  are  nooeaanrily  lued,  hnraver,  and 


this  will  consist  of  a  single  0VHrhea<l  wire  of  0-5  sq.  in.  scctiuii 
for  each  line  of  rails,  feu  at  about  ^  milo  intervals  with  sincle- 
phase  alternating  current  at  0,000  volts  and  i'.'j  ~ .  A  snspeiMad 
eealre  eonduotor  has  to  be  employedi  owing  to  the  laig*  nmm- 
ber  of  Itnaa  mnning  abreut  in  tkia  greater  pvt  of  Hia  nmta« 
whidi  piaoe  out  of  consideratioa  any  aida-coodiMtor  syetem 
such  as  that  which  boa  been  worited  out  by  the  Oerlilion  Com- 
pany or  the  one  used  by  Messrs.  Siemens  &  Habka  in  tbo 
Berlin-Zossen  trialp.  'the  rails  will  Ins  b<»ided  not  .lo  one 
aiuihtT  liiiL  to  11  rcdini  cuiidiii  ■.(ir.  \i  hich  it  may  be  presumed 
will  have  to  be  concentric  with  the  feeders  to  the  over- 
head line,  in  order  to  dininiab  impedance  aa  mneh  aa 

[xmsible. 

At  tlie  outset  a  Smile  ieivi:t!i  nf  lim-  will  hi-  tMpiiiijicd  ftom 
Batteratia  Park  to  I'eckhutu  Kye,  with  four  intt  nueili.ito  sta 
tions,  but  it  is  not  improkible  that  in  a  few  moiitli'i  time 
extensions  to  Victoria  on  the  one  hand  and  Lon>lou  liiidgo  on 
the  other  will  be  decide<l  upon,  making  the  whole  length  of 
route  1 1  miles,  and  represeotiug  25  milos  of  single  track. 
Tenderers  are  to  assnme  an  average  speed  of  aliout  22  ntile»  an 
hour  with  ^O-aacond  stops  at  the  atstioDa  and  two  minutes  at 
tcniiiiii,  and  a  unit  train  of  two  motor  ean  and  one  trailer,  each 
aeatmg  60  iMsaangen,  and  they  are  to  guanuitaa  to  kMp  within 
eertam  Ihnito  as  regards  the  heating  of  tba  moton.  There  will 
be  four  motoi^  {>er  ear,  aach  latad  at  350  n.p.,  and  eonnected 
to  the  axle-4  by  single  rednotion  gear.  A  nnltiple  unit  of  con- 
trol is  insi-Med  u|>on,  with  no  train  caUe  earing  the  nuin 
current  from  cur  t«  car. 

As  is  usually  the  case  w  ith  lailw.iy  loiitracts,  the  general 
conditions  apiieiultNl  to  lin  timlci  jic  riuid.  One  clxttse 
which  iii:iy  in-  iiii'iitlnni-il,  1ii>\m  ver,  specifics  tli:tt  ^llould  the 
Company  'l-.-jiri'  ti>  i  vlrini  the  syst.ini  not  raort;  HiiUi  18  months 
aft«r  it  h:L>  -t.nti  il,  tin;  (jmiti-.u  tm^  .lie  to  l>e  ready  to  extend 
the  contract  to  u  further  portion  or  all  of  the  Com|Mny  s 
subur)>an  line-s  if  desired.  This  is  significant  of  a  doiire  to 
projrreis  with  the  "electrification  "  once  it  is  started. 

It  .should  be  added  that  the  Hoanl  of  Trade  is  taking  con 
sidcnible  interest  in  tlie  e.x|iei  imenl^  and  has  thrown  noobstaeles 
in  ito  way ;  in  fact  Mr.  Dawson  htfoma  ua  that  ho  haa  profitftl 
by  their  uiiaisfaDoe  and  advice. 

rp  to  the  jiresent  it  has  not  been  decided  whether  the 
Company  will  generate  its  own  |iowcr  or  Imy  it  from  one  or 
more  of  the  eompnnies  .supplving  in  the  dtstricis  through 
which  the  line  paaaea.  Aa  it  will  reqnire  aoiM  AOO  amperaa 
nt  ('.,000  volU  to etarta  train,  it  is eviflont  that  laige geuoniiing 
units  will  be  iteedeil. 


UIUFOOL  OOEPOBATION  BLBOTBIOITY  iUPKiY 
ACGOOHTB. 

The  electricitv  supply  accounts  of  the  I Jverjiool  Coqioration 
for  the  year  emled  December  31,  11)01.  show  an  incnia^ed  sale 
of  3,.'5l!S,!i(!l  units  over  and  above  that  for  the  previous  1-' 
months.  Altogether,  nearly  i9k  millions  of  units  were  sold 
during  the  year,  19  mtlUomaf  which  were  taken  by  the  trams 
10  millions  by  private  eonnmers  and  the  remainder  bytmblic 
lighting.  llMflirtunlniaxinttmsupply  demanded  was  H,093kw.f 
as  againat  ll,600kv.  in  1903,  and 'the  number  of  eonsnmen 
haa  aho  increased  from  5,064  to  S,e39.  Aa  a  result  of  the 
larger  number  of  consumers  the  connections  to  mains,  equiva* 
lent  to  i<  c.p.  1amp<;,  hare  gone  up  from  .'rJ!"",."*!-  to  .'>S.1,430. 
'r.i  uif  't  t'lis  l.if^r  iuiT.'iiii  !it  (if  .MiiMnm'i iLtiil  connections  no 
;iililiti'iri:il  -oiieiatiii_'  pldiit  Ifcii  iii^t.ilK'il,  however,  and 
tdc  tiL-'ue  ttiereiii;e  loii.aiiis  at  Jl.tTt'kw.  The  price  charged 
fill-  h;.;huiig,  3^d.  ami  •i.l.  |ier  unit,  iimi  the  number  of  public 
kuiiiis,  whnh  IS  cuuivaleut  tu  S  c  p.  lam|i«,  have  also 

remained  unalterwl.  For  m<itivc  power  'Jd,  to  1  is  chargcul, 
for  public  lighting  Jd.,  and  for  traction  l  l  Jd.  (icr  unit,  with 
an  addition  at  the  rate  of  H  per  ccnU  for  each  K  |>er  ton  juiid 
for  roal  in  e.^eess  of  6e.  |wr  ton. 

Thii  total  works  co*t.s  of  generating  and  diKtributing 
29,3.i:(,r,iM  units  sold  timing  the  year,  excluding  "  manage 
Bktnt  chai|{iWi"       was  £6d,94A.  fis.  9d.  This  works  out  to 
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0'5i^.  (itu  luiit.  I'ui  the  iji'BvioUh  yi  ii-  ilw  coiiufejHjiiaiuy 
ligunj  wua  0C7S>d.  Tho  following;  Tabic  give*  the  various 
ilenu,  aud  atio  Ui«  RuuMt^awul  chai^t^ij,  iiilereiilt  redumpiion 
fimJtite.:--  


I'liilii  Bold  to  ConKimir-T:.    .  .. 
„      „  tor  public  lixkiUng 


,Yav  

'  H.B9T.474 
274.837 


Onnunw  Oem.  <  I vr  unit  aold 

OMkl(tediidiiieiiiilii*dfa«}   ........{  Oa46d. 

oil,  wAxt*.  w»ter  and  stoiMB   0-06Sd. 

vVs^c:^  lU  {jriieratiiiK  dtatinu   0-U7<l. 

liepain  Md  lUAloteiMUioe  |    O  OiMd. 


,  Yauauled 
t>ee.  SI.  "Ol. 

381,684 
18*70,188 
tMI>.«M 

Per  unit  (old 
0'3!Ud. 

Oftt'td. 

<H)73d. 


WiCM  .... 

ttapiiiauli 


IXHimnvTiiw  Otbia. 


cobU 


00194 


Ac, 


MlNlnKMLNI  <°IIAK>U.r 

Uiuil»,  r«tea  and  t4xu    O  lHil. 

CuuUikuUoo  to  Cit^  Fund   0  0 1 8d. 


Total  eoatB.  r-icM|).  iuUnrt  and  rtdtmfiOoH  jniul 
Sundry  vhargas,  imm—BO,  A:  


OttTd. 
(HWU. 

o-a»u. 


Total  OOata,  iieUg.  iHltrul  itnH  ftdtmfHiimftmt  • 


O-SMd. 
l>-yi4d. 

0DT*4. 


013.VL 

u8o;d. 

U0l6d. 
IHM. 


Tho  loud  fatloi  ii.LiL.i.,ed  from  ja  s  in  1903  to  -'3-T  in  1U04. 
Tho  total  woika  costs  loi  \\>0i  were  t'ly,'.*!."!.  To  this  must  \m; 
.ul.li-il  X16,4:5:J  for  r«nt«,  rat*w  uiid  tukei,  JKl  l,45<i  for  m m  im' 
luont  chal•ge^  jCI.QOT  for  special  charge?*  ;in<l  XI 1 1  writicu  utl 
for  Ikiil  <lel>ts.  Thus  tluTc  i  ^  >  toiul  oxiwu  huin-  v>  far  of 
ilS'A'.ill,  iiml  Ai  the  rcvcini«  from  all  source-,  uu  unU  to 
101,  there  remains  it  lialancc  of  X1ji;,49U.  Tin  ImI  ^hcc 
i»  (lis|>o«e<l  of  us  follows  :  lutoi^^t  niiikiujj  fund 

reaerve  fund  i:i«.,J.sG.  rooewnl  fond  Xll,81IO,con 
irilmtion  to  funeral  luto  £1U,'J34. 

Tho  following'  is  an  analysis  of  the  cjijtital  ex|wnilitur«  up 
to  iNsoembcr  :<l,  1904,  showiqg  Uie  expeudilure  on  tlic  various 
ilenw  per  IdloMrutt  insUUed  in  tin  geiMra^i;  sUtion,  und  the 
peiMBtagB  vhifih  ancb  item  retiretenta  on  the  whole  uipitui 
•KpeoditMw;—  


Total 

ikc.  ai.  luoj. 


i'  per 
k.w. 


of 

tout- 


Porobacc  tnniter  paid  to 

Hie  S«[i)<fT  Co  

Additional  ,  it|>ital  hpeut  b;  Cow  tmt  >•( 

iooluded  in  vhua 


£      B.  d. 
tOO.OOO    0    0   1GH4  -J:i^7 


MaohioMy 
Aocutnulator* 

MairiK 


Kli-clnail  initniuiMits  

Coat  «<  ^nviaiaaal  etdar.  erwUoo  ai 

■loak,  inaeliraluiidaitakinit.  Ac 
Ptanhaaa  meMrfM  to  IhaOantood 

UiitrietOa.   


M,m  &  11 

7JIM  16  10 
ll&,»1  U  0 

41'.t,4t«   7  M 

M,.5>t3  <j  n 

.-•0O.5IO    5  6 
2«,-i5*i  10  10 
5,«d<i  If  0 


1  4a 
O^Sl 

8» 

1715 
0-3.5 

8(»  1*1 
1  iw 
023 


0-41 

l«-5i 
-J  I  10 
O.'MI 
*>l-i 


ftWiBO  a  0   I  M  »80 


1.710,TU  16  H  70^4  I  100 


In  the  foUowine  toUe  u»  given  ilie  amounts  which  were 
ut  aaido  last  yearlor  intAreitk  aud  the  peix;outage  relations 
wliicb  tlMf  Mir  to  tbe  e»)iit*I  expenditure 

Par  «aat.  of  capital 

expenditure. 

Inienut  fJ.H.tilS   H    s    JV> 

Sinking  fond   ^SMi   1    'J    J 'i3 

lleMTVe    lG.a«8  IM    8    0-U5 

Ueownl   II.SHO  I'J  U   0-«6 

ila  UkSM  0  6  


TBI  MOVOR  OAR  EXHIBITION. 

The  motor  car  «ichit|i|jou  ut  Olympia,  wliich  will  close  to* 
luorrow  (Suturdaj),  ia  eertninly  the  finest  which  has  ever  haeii 
held  iu  this  country,  and  certMD  oxftaU  hold  tliat  it  even 
oclipt!>ea  aiivthing  of  the  kind  bald  In  the  world.  From  the 
numbets  of  viaitora  ila  encceee  eftonot  ho  doubted,  und  it  ia 
said  tbat  tho  value  nf  the  exhibitB  ie  nearly  thn^qnarton  el  a 
million  etettlqg.  Unfortunately,  bowover,  die  ohotrical 
feuturea  of  Intoreat  an  very  few,  and  it  does  not  appear  that 
electric  vehicles  are  making  the  progrc^^  tii-at  is  wished  for  them. 
It  ia  <|uitc  certain  that  electric  hroughums  and  lumlaulets  have 
i^tu'ili-^dcii  tlic-ni^olves  firmly  for  town  woik,  ioi  people  who 
ciii  utturd  thvia,  but  the  held  is  necessarily  very  restnctoU,  <utd 
the  number  of  niannfactnnn  doea  not  inanaae  at  any  very 
startling  rate. 

Thcfiue«te\hi1>it  ui  li  cui  ri  i-o  .it  01yiii|.iii  i^  undoubte<lly 
that  of  the  Kleetromnliilc  Co,  wlm  sliow  a  brougliikm,  a  lau 
daulot,  an  ambidanec  u  clioisaix  of  the  latcait  t)  )>c  .iu<l 

a  petrol  landaidet  fittcfi  with  a  1>'>  if.i*.  Napier  engine. 
Suvui-al  important  iuiproveniente  have  boon  intnxlacod  on  the 
standard  chaasis.  The  frnnt  wheels  have  been  set  forwanl 
ttin.,  giving  a  slightly  lon^>T  wfi col  hose,  and  Lite  rigid  front 
spring  hangere  have  boon  rcpUeod  by  half-springs.  The  n»ar 
sus]K!n^on  has  also  been  impn>ve<l  by  the  auditiun  of  u  trans- 
vui-M)  spring  which  supports  the  weight  of  the  body,  and  to 
which  the  side  springs  are  attachoci  in  the  usUiU  maanor.  A 
new  fom  of  eireuit-bceaker  has  been  introdueod ;  this  ia  fitted 
with  a  earbon  breeL  ud  imtmnta  tba  timolfli^g  of  tho  ciicolt 
on  the  contvollor.  In  pcMtioo  thJe  has  boon  Irani  to  ho  vn^ 
titKuacious,  eBmiBntlng  all  trouble  from  buiufc  oontaBtai  Urn 
thamt  ia  fitted  with  i  ^wfely  deviee.  wbidi  nndore  it  inpoa- 
siblc  for  the  runiiiii;.;  i<Iug  to  be  inserted  exoept  when  tho  oon- 
iroliiT  i>  on  the  zerii  or  m'lur.il  [lositiun  by  means  (if  .i  li'ver 
iihivh  js  always  iu  fiutii  ni  ih.j  -ot  kci  when  the  cuiitiolltir  ii> 
on  any  ruiuiiii;.;  pn-itiMii.  1  he  s<.,'k<.'t  i-^  fi\i.'il  in  ,i  t>;<it«{)icuous 
[ji.-i'.ioii  i:i  thc_tujiii  ol  the  eui*,  so  that  u  casual  glatice  will  show 
wtj.  tlii'i  ih(i  IS  iu  |K>silioii  or  not.    All  tJie  couiiniiy  > 

cairiik^tiis  .nc  now  titiinl  with  an  cHicii'ii*  iitiU'itire  uiici 
The  coiuitoi-,  which  i-aii  \yc  locked,  is  fit'.,  li  tu  ilu'  i  h.i^^i-i  hi  a 
cniir-picutiiu  position  at  the  rear.    It  is  linveii  by  lucans  of 
l>evcl  gear  aud  ile.\iliie  »!iaft  direct  from  ihc  gearing. 

The  electric  umUulatu-e  van  !;how!i  is  mounted  upon  one  of 
the  uoni|iany's  noiiualcha«,¥i-  It  i>  taxed  with  two  fuil-leugtli 
strotchuris  one  alwve  the  other,  which  slitlo  into  tho  >uii  from 
behind.  A  wide  passage  for  the  attcndout  runs  down  the 
right-hand  side  of  the  van.  The  carriage  is  lighted  and 
wanned  by  clcctiicity,  and  is  completely  fitted  with  all  nooee- 
sary  appliaaoee  for  first  aid.  The  driver'a  seat  is  covered  as  a 
protecboa  from  weather,  aod  tdepbovo  oomnwucation  is  pro- 
vided between  the  driver  and  the  attendant.  Tho  van  ie 
ioteoded  entirely  for  city  use.  A  distance  of  3$  uilea  oan  be 
covered  ou  a  single  charge  of  t]io  battory,  amd  an  enhaaotod  boV 
tery  can  be  exchanged  for  a  fully  chatted  one  in  two  minutea. 
In  the  brougham  there  i«  mi  in^ciilun-  little  indicator  worked 
by  separate  storage  cells.  Iiistc.i<l  of  c^iuiiuunicating  with  the 
driver  by  means  of  a  s|»c:iki!ig  tuln-,  the  occupant  of  ihi  car 
riage  has  merely  to  press  <i  Uuttun  corresponding  lu  tUc  diicc 
tiou  to  bo  indicated,  and  the  order  appears  in  red  in  front  of 
the  driver's  feet.  No  fewer  thou  10  different  signals  can  thus 
be  conveyed. 

Messrs.  W.  aud  F.  Tlioni  <-.\liiliit  ;i  Sil\  ortfiwti  lamlaulct  .iiid 
a slalidard  chassis.  Thcic -n  e  Iw  inmitors,  each  of  L'i  il.l'.,  lilted 
one  on  each  axle,  aud  thus  a  four-wheel  drive  is  obtaiued,  gi«  ing 
great  smoothness  in  running  and  freedom  from  skidding  oii 
groaay  roads.  The  wotot*  are  made  totally  enclosed  so  as  to  be 
perfeetly  damp  and  dnst  proof,  nd  are  fitted  with  automatic 
chain  lubrication.  Tliey  are  caiuble  of  working  at  50  per 
cent  overload  for  a  considerable  lime,  aud  for  a  short  tumo 
at  double  their  ordinary  kad,  without  any  injury,  aud  ore  so 
airanged  tiMt  ibouU  eithor  lUOter  get  damaged  the  carriage 
oui  be  nm  <»  the  other  ahme.  The  fnowwork  of  tho  Silvep- 
town  diaarit  it  made  bum  ono  pleoo  of  ^Mael  ateel,  to  wbivfa 
all  the  parts  are  soeunly  fustoued.  Thn  apifaw  bncketa  ore 
forged  from  theaolid  metial,  and  the  wgHKfH  are  didgned  so  ao 
togiTo  oonfoct  in  tmrtiling  over  rough  road^  and  on  at  tho 
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aaiue  time  utiff  enoiigK  to  prevent  iiiuIdv  movement  <»f  th«< 
carriage.  Tlio  axles  art'  mmii!  of  tiicki-1  su-cl  and  arc  turned 
iill  over.  Spur  gearing  ii*ed  for  transmitting:  jHnver  froni 
lln!  niotoi-s  to  the  wheels.  A  sma'l  )tinii)ii  mi  tho  aniiatiirc 
shaft  drivcji  ii  large  j;car  «hi."cl,  wiiicli  i-<  litmly  tixfd  to  the 
imtjiirle  of  the  Ijalaiicf  ;;c;»r  liox,  the  whole  aviTiii^'i  nu  nt  Iw  ing 
enclosed  in  a  Btvcl  ge^ar  caite,  making  an  cthciont  and  silent 
drive.  The  controller  is  of  strong  mechanical  design,  aixl  all 
the  contact  eiirfaeet  are  large  enough  to  carry  the  current 
required  by  the  BOton  without  heating.  Wrought  copjior 
contact  bruehea  tre  carefully  fitted  to  the  drum  of  the  i-on 
trollcr  to  enMiraagoo<l  Hearing  snrfaci;.  A  prominent  :i  :i'.inij 
of  the  Silvaitowii  conlxoUer,  which  ia  not  found  in  eevcnil  other 
tntM,  fa  tint  the  carrent  i«  never  broken  on  the  drum,  but 
uwtya  tatomatically  by  a  <|uick-break  chopper  switch,  thns 
preveDtii^  buming  of  the  feegmenu,  and  the  comequent  bad 
eoDtaota  tad  heaUiiK  troublea.  The  same  iswit4!h,  which  is 
fitted  with  a  enrbon  break,  k  alao  indeiiendenily  operated  by 
the  brake  pedal  1>eforc  any  braking  effect  can  take  place,  and 
i«  held  open  by  a  cutn  when  the  hi-akc  |K<Ial  is  relcaswl,  till  the 
controller  handle  is  hrrm^'hi  li.u.k  to  the  neutral  position.  The 
cam  ia  then  releasetl  and  the  switch  closed  again  an  the  con 
Uvllarhandfauiaovad  to  tfa*  notch  nquirad.  Tbora  an  eight 


the  r«>ail.  All  |MirtH  are  made  adjiiHUiblv,  and  the  radius  rcids  are 
mailc  out  nf  solid  foryin;:-.  seeutely  fixed  t^j  tin;  )ii\ot  axles. 
The  wheeK-i  rnnonlKdl  l>i'.-irnij;sof  .sjiei  i;ilde,si;^ii,«hir!i  aredui-l 
proof  and  oil  retainii.^.    \'-\  oH  the  Imli  ca|i and  isetewinj; 

'iH'the  i>cta;^iinal  nnl  tlie  svlnfl  i,-  free  tiJ>e  ^iiii|«il  nIVtheaxle. 
\'.nt  \;  i'^  litii  d  wttii  I  t  I-^.IVS  <  elU  ..n  I'lmnile  lia;.  -4cuU 
lainud  in  teak  lio.xes.  One  cliarjje  i.s  sullicienl  M  iPio(>cl  the 
vehicle  about  X)  miles  on  good  level  roads.  The  jjeneml 
appearance  of  the  Silvertuwn  cars  is  excellent,  and  they  arc 
designed  on  sound  engineering  principles.  The  chassis  are 
built  by  the  Inilia  Kubber,  OuUa  l^haaiKl  Telegraph  Work% 
and  the  eleetrical  eijuipinenta  an  aIbo  aopplied  by  the  sune 
firm.  Messrs.  W.  and  F.  Thorn  are  reapooaible  (or  the  ooa* 
•tniction  of  the  car  bodie.^. 

FrohaUly  no  exhibit  in  the  oxhibitioii  neaivea  aionatlentfan 
than  that  of  tha  Brath<riioad*Cradnr  Hoton  Limited.  Thii 
ftm  k  a  aow  iMndt  to  tha  motor  ear  indiHtr)',  and  it  miat 
be  oonfaaaed  that  die  work  which  tiiey  tnm  ont  augurs  well 
for  their  future  succesit.  Every  part  of  their  can  is  made  in 
this  cuuntry,  anil  the  name  of  Peter  I5rorhorhoo»l  is  a  sutlieicnt 
guarantee  'if  e.xcelleiit  u.iikin.uiship.  T)ii-  well  known 
of  engine  biiildera  is  responsible  for  the  nianiifuctutc  uf  ibe 
engines  fitlod  to  tho  Bmtlioriiood  ears.  With  the  noehaaical 
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forward'  positionh,  five  brake,  and  five  rcven(c,  all  of  which 
are  eontrolled  by  one  handle,  placed  under  the  steering  wheel. 
Tha  first  four  steiis  in  Uie  eight  forward  poKitiona  are  intended 
primarily  as  starting  positions,  but  can  also  be  iiatil  for  slow- 
speed  traffi<^  work,  the  first  position,  for  inst^uice,  ^ving  a 
speed  of  about  1  ^  miles  par  hour,  and  tho  renwinwg  Mur 
pooitioiia  give  running  apeeda  of  about  7,  10^  IS  and  16  miles 
par  hour  KsMctivaijr.    Intcnal  expanrliug  matal-to-metal 
doahk-aeting  onkes  an  fitted.  The  phu»phor-bronze  brako- 
sboes  work  on  the  inskie  of  a  steel  dmm,  rigidly  fixed  to  the 
hub  of  esch  nac  wheel,  and  are  well  proU»ctc<l  against  wet 
and  dirt.    These  brakes  will  hold  the  carriage  from  running 
backward  or  forward,  and  are  -ufticicntly  powerful  tn  hold  the  I 
car  on  ihe  stecti««t  gradient.    All  nai-t.t  of  tho  brake  ;4<  ur  .ire  : 
made  adjustable,  and  a  not<hed  lever  is  titled  to  hold  the 
brake  pedal  in  any  de.^ire<l  position.     Ity  brni;:il;^  the  mil 
trolliir  handle  to  one  of  the  brake  iKisitions  an  eh  rtric  in  . ike  m  , 
put  in  action,  h\  which  the  carriafje  can  \h:  made  to  deseend  | 
any  long  hill  at  dillerfiil  sjh'ciIs,  arrorilin;:  to  the  position  of 
the  handle.    A  strong  sprag  h  fitted,  and  i»  workdl  from  the 
driver's  seat.   The  .■itei  rin;^  .reai,  eomliined  with  the  bevel 

wheeU  for  actoatiog  <l  t.tr  rll4  r  dnnn,  is  rontaincd  in  a 

phosphor  bronze  ease,  which  is  made  dirt-proof,  and  is  securely 
fixed  to  the  frame  of  the  car.  The  steering  ia  of  the  iiTe- 
versible  type,  and  the  connecting  rod  ia  provided  wiUi  cushion 
springs  and  adjuatabia  ball  joiau  to  take  up  any  dioeka  from 


dosign  of  these  fietrol  cars  we  havo  little  to  do,  Init  the 
ingenious  devices  omployeil  in  connection  with  the  ignition 
^r  are  deserving  of  special  attention.  Ix>w  tension  eurn^nt 
IS  supplied  from  accumulatoni  to  the  primary  of  a  "cartridge 
coil  and  trembler  which  i^  in  series  with  four  metallic  segment.', 
mounted  on  an  insulating  ring  on  a  half-time  abaft.  The 
function  of  thase  segments  is  manly  to  eflbct  aeonoaiy  in 
oonaam|]tion  of  currant  by  allowing  the  pimaiy  dnnit  to  be 
closed,  in  the  ageregale,  'during  the  half  nf  «ich  nvoltttion 
only.  In  n  circular  glaiw-covercd  ilial  aie  monnted  four  ter- 
minal.each  eorres| lending  to  a  sjmrkin^  |'bi;;i  and  this  dial 
is  mounted  on  the  da-nhlnkiril  so  .is  to  )»e  .'ilway.i  visible  to  the 


drivel.    • 'n  the  end 

se.'nient.s  nient  ii  oied 
■  'II   the  niulei^i.le  oi 


the 
al'ox  e. 
whi<h 


hall 


dded 


in 


il 


le  eiMniiti' 


an.l 
path 


■any  iiig  the  low-tension 
a  reNolviiiL;  ebonite  ami, 
tixed  a  short  strip  of  brass, 
rim  of  the  dial  is  a  br.-uis  riu^ 
me  hi^l;  ten-ion  lead  is  eoiineeted  to  this.  Thuf»  the 
of  the  hiL:h  ten-ion  itirrent  is  from  the  eoil  to  the 
bras-i  rin;,',  whence  it  jumps  a  \ery  small  Bir;.'a]i  to  the  brass 
strip  on  the  revolving  arm,  and  from  there  aemss  Jinother  very 
small  air  gap  to  tkie  top  of  the  terminal.  Then  it  is  taken,  by 
means  of  a  high-tension  leail,  to  the  sparking  plllg  itsotft  and 
Inck  to  the  other  teiminal  of  the  coil.  Ky  tins  arrangement 
the  driver  is  able  to  see  at  a  gbnce  whether  proper  sparking 
is  takiag  place  in  all  or  any  of  the  cylinders.  Above  each 
cylinder  is  fixed  a  small  switch,  by  means  of  wUdi  any  plug 
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may  be  cut  out  of  circuit  if  dcsiroil  hikI  the  Kpark  cuuwkI  to 
|isir<s  fpini  tlie  Hwitcli  l>l:ulo  to  a  hiia  l>ai'.  T\\\n  pnrveutr 
ilnnuj^u  to  llic  iiiKtilation  of  tlic  coil  if  ;i  |>luj{  is  alisconiicctoil 
vrlieii  the  cngiiKi  i'*  ruiiiiiri;j.  One  jjruat  <liHuilviintagu  ejf 
onliri^iry  i<;iiiiitin  iIovIcoh  is  th<-  i>riiiiilivc  :irrAii)j;omoiit  for 
itilviincing  oi'  rctiitxliri<;  the  ftpurkiiig.  It  ficijucnlly  Imp 
]tun!i  tlut  tbe  driver  forgvtri  to  rctani  the  8|)arking  on 
Btoppinj;  the  onginu,  and  thu  ruHull  in  thut  tburu  is  con 
xidcrahle  danger  of  iMkck-firing  when  starlinj;  again.  In  the 
Brotherhood  c:ir  this  ditticulty  i«  ovt-rcomo  by  the  agency  of  a 
centrifucal  governor  which  automatically  advances  or  retard« 
the  8|iarKing  according  to  the  8]M!c<1  of  the  engine.  Kefcrring 
to  the  illustration,  it  will  be  seen  that  the  vertical  spindle, 
which  is  driven  off  the  half-time  shaft,  is  (itte<l  with  a  worm 
geared  to  the  shaft  carrying  the  ebonite  distributor  ai-m.  This 
vertical  spindle  is  also  capable  of  verticitl  movement  effected 
by  the  centrifugal  governor,  an<l  the  metluMl  of  o]ieration  ih 
thus  MI  obvious  as  to  need  no  further  explanation.  Itrothcr- 
h<KHl  cars  ai-e  now  being  made,  with  four  cylinders,  up  to 
40  II. I'.,  and  it  is  the  intention  of  the  couiputiy  to  devote  special 
atteutioM  tu  thu  maiuifacture  of  cirs  of  high  {tower,  such  as  are 
ro(|uir«l  for  omnibiucs,  &<:. 

Messrs.  Williins  tV  KobitiMiii  kIiow  some  excellent  H|N>cimens 
of  castings  produced  by  a  8|iccial  process  which  climinatefl  all 
Mow  holes,  (^c.  (  ertainly  the  suctions  of  cast-iron  rylindei's 
and  other  |iart»  display  a  degree  of  honic^eneilj  which  we  have 
seldom  seen  liefore.  Moreover,  Messrs.  Wilhuis  tV  Kobirison 
inform  us  that  their  process  cn-ildes  them  to  produce  large 
nundierK  of  castings  from  the  .sjiniu  tiitttern  without  a  single 
f.iilurc.  The  pim-ess  is  n  secict  one,  nut  it  is  understood  tiiat 
s|iocial  attention  is  |inid  to  the  nii.\ture  of  the  nietd.  The 
Minie  firm  alstj  make  u  s|>cciality  of  bearings  which  are  not  caxt 
from  any  |Kirticular  metal,  but  tiic  process  may  Ih)  applicil,  it  is 
Siiid,  with  ciual  success  to  any  alloy.  Troubles  ilue  to  the 
segregiition  of  the  different  constituents  are  avoided,  and  a 
pnu'tii'ally  complete  ei|uality  of  the  structure  of  the  nuiss  of 
the  bearing  is  obtaineil.  The  result  is  that  tburu  is  an  e<|ual 
distribution  of  the  lou<l  over  llie  wearing  surface  of  the  lie&r- 
ing,  which  incrcJises  its  durability  and  aJiti  frictional  i>ro|HTties 
lu  a  consider.ible  extent.  Phosphor  bronze  cast  in  the  oitliuary 
«,iy  and  having  an  ultimate  tensile  strength  of  i:t-|  tons  per 
s<|Uitr('  inch,  when  cast  by  the  new  pttx-i'ss  has  an  idtiniato 
tensile  strength  of  l'J-7  tuns  jiei  sipiatv  inch.  The  res|>ectivc 
figures  for  gun  mulid  are  ll'-l  and  l!»-0  :  iind  for  yellow  brass 
I  'l  and  I  til)  Lately,  however,  some  yellow  brass  Ciist  by  this 
nietliiKl  has  showTi  a  tensile  strength  of  nearly  'JO  tons. 

Si>me  new  s|ieod  ami  distance  reeonlers  arc  shown  by 
Messrs.  .S.Smith  .V  Son.  Their  "milometer"  is  a  small  instni- 
ment  about  .')in.  in  diameter  covereil  with  a  thick  lens.  It  is 
sinijily  attacheil  to  the  outside  of  thu  cap  of  the  wheel,  in  which 
IRtsition  the  mileage  run  is  easily  read.  The  register  extends 
from  1  to  10,000  miles.  Messrs.  iSmiih  iV  Son  also  show  one  of 
their  new  s|i«ed  indicators  with  a  supplementary  "  tell-tale  °' 
hand.  Uy  this  <lovice  it  is  jMissible  to  ascertain  the  highest 
»|ioed  attaine<l  iluring  any  (wriod,  but  the  indicating  hand  may 
lie  reset  at  it^i  original  jiosition  at  any  time  by  |>r«s8ing  a  button 
at  the  top  of  the  case.  It  is  claimed  that  the  indicator  will  bo 
of  considerable  utility  in  rebutting  jwlicc  evidence. 

(>f  acccsHories,  in  the  form  of  accumulators,  ignition  devices, 
iVc,  probably  the  be-st  exhibit  is  thiit  of  Messrs.  Pcto  A:  Katl- 
fonl.  This  lirm  shows  one  or  two  new  forms  of  sparking 
plugs  in  which  the  spark  jumps  fiom  an  inner  to  an  outer 
ring  instead  of  between  two  |Kiints.  (hie  feature  of  novelty  is 
an  aluminium  rectifier  for  cliarglng  accumulators  from  an  alter- 
nating-current iKinrt  e  of  sujiply .  This  consists  of  four  small  cells 
holding  about  4  pints  each  working  on  the  Nod»n  principle. 
As  it  is  now  liet-omitig  customary  to  eipiip  petrol  cars  with 
low-tension  magneto  ignition  Messrs.  i'eto  \-  liadford  are 
showing  a  numbct  of  magneto  generators  which  are  supplieil 
in  combination  with  an  induction  coil  and  accumulators,  the 
latter  to  l>e  used  in  starting  the  car. 

Although  the  uuml>er  of  variable  s|iccd  gears  which  have 
been  devised  is  legion,  that  shown  by  .Messrs.  dohnson  iV 
Phillips,  which  passes  luidcr  the  name  of  the  ''Newman"  gear 
possesses  points  of  great  ingenuity.  I'sually,  a  motor  car 
i«  fitted  with  gearing  which  gives  three  or  four  changes  of 


8p«o<l,  but  the  Newman  gcsu"  gives  any  speed  from  zero  in 
maximum. 

On  the  cikI  of  the  constant  s}»ee<l  sluifl  a  ciaitk  or  e^-centric 
of  variable  throw  is  tixe<l,  and  the  throw  of  this  eccentric  fMi 
be  varied  at  will  by  suitable  mechanism.  The  ccnlte  is 
shown  by  the  small  circle  at  A  (l''ig.  '~),  and  when  the  constant 
speed  shaft  is  in  rotali4)n,  the  i>oinl  A  re\olve8  in  thu  duttoil 
circle  shown  pasninu  thiough  A.  (-'ouiiected  to  the  variable 
eccentric  A  are  four  arms  or  connet'ting  nsls,  whose  centtie 


Ki<i. 'i,— NKwjit.N-  VAHiAnLi:  Sieeh  Uk.vii. 

lines  are  rfhowii  by  the  lines  B,,  IL.  II ,  B„  which  are  connected 
on  their  outer  enils  to  studs  C„  V.,  (' ,  < ',.  each  stud  Insing  fixe"! 
iti  the  clutches  I),.  I),,  1)..  D,.  Thuse  chttchus  arc  of  the 
roller  tyjK-,  (.'■.,  they  drive  in  only  one  direction,  and  release 
when  turned  in  the  opposite  direction.  Kach  clutch  1>,,  !>-, 
I>„  I>„  turns  on  a  stud  or  pin  li„  K...  K,,  K„  which  is  tixe<l 
into  tbe  back  of  the  casing  surrounding  the  guaiing.  The 
clutches  are  surroutided  by  rings  F,,  F,,  F^,  !:„  having  geu' 


Flu.  3.— Nkwmax  Gka*  liiis. 

teeth  fonued  on  ihem.  These  four  gear  ring*  all  gear  with 
one  common  pinion  <•  in  the  centre,  this  jiinion  being  Uxod  on 
the  end  of  the  variable  speed  sliaft.  It  must  be  understood 
that  the  eccentric  A  is  not  directly  connected  in  any  way  to 
the  pinion  G,  the  constant  .speed  shaft  being  supfKised  to  stand 
up  out  of  the  jtlaneof  the  iliagrani,  there  licing  a  space  between 
the  eccentric  A  and  the  pinion  G.  Now  if  the  eccentric  is 
supposed  to  revolve,  it  will  be  seen  that  the  clutches  arc 
moved  backwards  and  forwards  at  each  revolution  of  the 
eccentric  through  an  angle  depentling  on  the  throw  of  the 
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eccentric.  The  jnx^ater  the  Uiiaw  of  tlio  eccentric  the  gimler 
will  be  the  iiiL^li',  "  hill  if  the  throw  is  reducod  to  zero,  i'.'.,  if 
the  ceiitit:  of  liie  (  <  (ciiu  is;  is  nia<le  to  coincide  with  the  centre 
of  tho  funstant  .  il  shint,  the  clutches  will  lie  at  rest.  As 
each  ihiUh  nmvw  hackwmds  and  forwarilx  it  drives  its  gear  rin;; 
thnni^zh  ;i  certain  distance  and  tlien  ruleaacit,  but  il  niu«t  be 
observed  that  before  it  Idm  released,  the  next  clutch  has  ti>ken 
up  the  driving,  and  that  therefoix-  the  motion  of  the  pinion 
and  variable  "peed  ahaf t  u  eOQtUiuoiu,  and  its  afMsd  depends  on 
the  angle  throuL'h  which  the  elnteh  owidttw,  t^i  angle  being 
eontroUed  by  the  throw  of  the  eeeeniiie.  With  laro  throw 
the  variable  speed  ahiift  is  at  reat,  tiut  it  begun  to  moire  as 
Man  as  the  eeoentric  is  given  n  slight  throw  an<l  attains  a 
*i  With  the  naximuui  throw  of  tliu  ccceuliic. 


TH£  SELECTION  OF  £LBGTBIC  CABLB8.* 

ny  L.  a.  xTKuaoii  and  i-.  j.  atciVKit. 

The  «pccifit  I  II  ,.;  mn  (..Uiudaril  coiiduclor  should  state  tbe 
clTwctsvc  fn.c(ii;iml  men  of  titu  whole  coiiclitelor— (.f.,  tho  areii  of  a 
KolW  w  in  liiiMii^  ihi'  same  co<luclivily.  und  the  nuuibtr  of  wires  in 
me  itlnind,  or  atl«rnutivelv,  m  i»  coiuinon  in  tlic  case  uf  sinall  cim- 
••"tow,  Um  gange  number,  or  diameter  in  iiiiIk  of  iho  wire,  »nd  the 
aanUMr  of  wirea  in  the  strand.  It  should  Jurllier  deene  the 
udaimum  conductivity  allowable.  In  the  caiw  uf  tinned  wires  il 
■hould  alao  hUUi  tho  perceiit«K«  penuiasible  deptirturc  from  the 
i«buidard  of  coadueiivily  produced  by  the  tannioa. 

Every  engineer  •p«d,6«i  thiu  condueloTa  •hSl  be  of  eleetrulvtic 
copper  of  100  p«r  cent.  MaltliiciMon'ii  siiuidard,  but  in  few  ouscj), 
especially  with  anialkr  ones  bought  comiucrctallv,  ia  this  tested, 
and  «h«ri^  «ro  mf>p>  r  conductorx  in  thv  iviM-ket  of  not  more  thiui 
M»  ppr  (  Ui'.  I  Miitlliiubi^n'H  BtHndsnlj  Lu:j.,iiifllivilv,  nnd  thenc  arc 
ivcoepu>d  iuid  u«etl  for  liouse  wiriiif,'  .irul  oth,  j  purposes  wilbonl  dj». 
cover)'.  It  cannot  be  claiuM-a  iliul  ^ikIi  uire  is  boiiglu  li.  the 
tnanuiactuivr  aa  high-conducti\>i>  cuppur,  tbcrc  is  noditticultv 
w  obtaining  daetraltytie  copper  of  from  m  to  102  per  cent,  con- 
onotavuy.   But  it  nnilt  always  b«  remeu»bcr«<l  that  tbe  ueceeuarv 


alia- 
ins 


hud  ooilaijr  in  pro.hiciD;;  >  cable  is  laqge.  and  it  ia  onb  by  vai 
tions  of  small  penontagw  tbat  fufdit  or  leas  in  eitUe  niaku.s 
anscs :  hence  a  difference  of  about  8)  pm  cent,  in  ihe  price  of  tbe 
copp«r  IS  appreciable  ni  the  cose  of  a  ki->;c  turnover.  1|  u  quite 
arsiialile  lliut  the  margins  of  carryinB  eiipacity,  iusinled  upon  bv  tin 
nisuranccK  and  supply  conipaniei*'  rules,  »n  so  (prat  that  "»ucli 
ciibleti  arc  quite  suflBcient  ffir  hII  rt!<|iiiren)ent»;  but  if  Uioy  we.  the 
rules  shoiiM  w  n\urid.  ui-  iv.-jr,  u:-i-.  -^UouM  be  male  10  ■■Mfurff  that 
all  tenders  are  really  on  a  sniiikr  b  isi- 

^EbeaOleianin of  tlie  tinning  prntsi-  il^..  i„i:.  .m  dfoct  on  the 
eanduettvity  of  wnea ;  the  dottimental  etl«  ts  ol  nuperfec(ion»  in 
the  preparation  of  the  WIM,  and  UMORMt  teiupnvtttn  of  the  Unning 
J*^;       "'•i'  of  coaiee  niora  narind  en  ainall  than  on  iaige  wires. 

ions  in 
12  per 


Ca»c«  have  been  known  in  practice  where  i.up. 
the  tmnin({  procejM  have  rostUted  in  n  variatioooi 
oant.  in  tbe  eondiutivity  of  'JO  s.w.o.  wire, 

RVBUKH  (  AHLtb. 

Rubber  iiwulatod  cables  were  the  (init,  ami  m  lii.  .  ,ais  ,l«v9  of 
lieavy  eJectrical  eDgineering.  the  only  cables  used,  and  tlieir  use  to- 
d^  i»  still  very  loiige  tor  aU  purpom  where  high  insulation  and 
taay  hung  and  manipidatkMi  are  primary  conaiderutions.  Uulteil. 
except  for  iheir  cost,  tlicv  probably  would  never  hiive  been  buper. 
sedcd.  Sp^aldiiB  generally,  ther.>  is  hardly  any  article  of  general 
conititpree  irs  which  the  buyer  pbices  liinmelf  »o  birjtelv  in  the  hands 
of  tlu'  -I  i;.  I ,  -,u,  he  does  in  the  matter  of  india-rubber;'  and  although 
hurgi  kiM  iM  iifii.n  have  fncijitiM  for  analysis  of  goods,  there  are 
diffic  Jtn.=  i<i  liu;  aiuils^i,  ,jf  iiuUa  nibber  articles  which  are  haidlv 
paralleled  in  other  general  luuilylii-nl  work,  and  to  corrfctly  inter. 
WetMHlltv,  and  to  appreciate  tlit  nHhI  p.iinli,  tucubl,' uiiumfiu-tui-:, 
"^••••'tial  that  the  atudyst  Khoilld  not  uuiv  be,  to  some  extent,  j 
a  tpeeiabat  m  rubber,  bntabenU  alao  have  knowledge  uf  the  manu- 
facture of  ealilas,  and  of  the  VKioua  electrical  phenowena  which 
ailoct  the  hfe  and  etticiency  of  eabls*. 

In  rubb.  i  cables  the  "copper  eoudoeton  ihould  alwaye  be 
tinned,  although  in  certain  classes  of  flexible  and  speeud  wires 
plain  copper  wires  an  used,  and  cotton  hippiiiKs  an  Inter- 
IK>»cd  b«tw.-«ii  the  ondnrlor  and  the  rubber.  The  proportion 
111  mkIi  wirc«  UBoil  ■n.-,^,i,;,iyg  IS,  however,  ahnost  negligibl.-. 
Oxidation  w  the  form  of  di  terioration  to  which  rubber  is  most 
MM  to  a  g:n!«ter  exU-nt  with  pmc  than  with  vulcanised 


•  HI 


D  tbe  Ssieetioii  of  Electric  Cables,"  road  before  the 
■as-r..-*y9S  InutUuUon  of  Kleotncal  £i^ineei« 
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rubber.  Now  the  i-hit  f  i  Hiri  d''  tin  pun  rubber  layer  in  a  vul- 
canised rubber  cable  ik  I  '  jinM.tit  iIk  suijdiur  hi  the  compound 
rubber  attacking  the  conductor.  It  hitn,  of  course,  a  high  dielectric 
Ntreiigth,  but  for  this  alone  it  would  ht  nnncevesir;,  i<>  -^iseabso* 
lutely  pure  rubber.  U  is  a  cbemioal  fact  tllat  copper  is  a  powaifvl 
carrier  of  oxygen,  lUid  that  It  WiD  ntH^  fUlt  With  hs  OXySHU  tO  * 

substance  which  luu  a  grtiA  afllnlty  br  Hi  It  la  wnnianaMMT  beie 
to  refer  further  to  this  oitygeB  cainiaK  nofarly  bMond  paintliia 
out  that  simikr  reactiont  oeenr  in  tbe  SeflinR  [ije.,  oulation)  of  am 

for  varnii?'ics  nnd  other  {mrpniteri,  the  oxyjfen  carriers  Iponniionly 
known  us  "dni  fs")  being  such  oxidising  agents  us  lead  oxide, 
Ijvrate  of  luangaueiie,  &e.  It  niny  nlna  bn  mentioned  that,  within 
the  last  few  yeani,  the  rupui  li.  u  ►idi.h;iiii  of  the  rubber  i::  i  ruim 
waterproof  garments  has  been  traced  by  the  late  Dr.  C,  O.  \N  eber 
to  the  use  of  eofpoff  caita  in  tiie  manwiaetnie  of  the  elotb  before 
proofiug. 

It  w&l  tbna  be  Nw  that  we  have  (breeitab  oiectnednaHiaa) 
in  doee  prndnity  in  a  rablier  ceUe  two  aubatanees,  rubber  and 

copper,  which  for  chemical  reasons  sliould  b«  kept  apart.  Tlie 
coating  of  tin  on  the  wire  acti>  as  the  necessary  separatini;  Rtedinoi, 
and  in  face  of  the  lacts  noted  abov  e,  it  is  obvious  that  its  eOicient 
npphciUion  is  uf  the  greatest  importance.  I'ntil  recently  specilica 
tions  hardly  re-fon-P'l  fo  this  miilti  r  ivt  all.  TliiT-i  of  certain  Govern- 
liK'til  dcinirtmtnt',  L^n.iply  speuitU'il  time  the  f  t:  inu».l  ht*  free  from 
lead,  and  tiiat  tbe  ccmductcrh  iiai^t  b<  r\>\\n  ufU  r  vuli  uniHing,  This 
did  not  meet  the  case  couipleteiv,  Ji^irl  uppuiLiuly  it  wji^  f  iind  tiiat 
clean  conductors  iuuucdiatcly  after  viUcaniiung  did  not  necessarily 
me^tii  eflicicnt  tinwiny,  e  feet  weO  known  to  eaUe  makers.  Then 
a  storage  period  between  tlw  ftrst  and  aeeood  ofEdal  inspection, 
varying  from  one  to  throe  months,  waa  apecified.  which,  tluM|b 
attainitig  a  greater  degree  u(  safety-,  n  a  ennibeniouic  way  of 
arriviiij;  ut  the  desued  end.  There  is  now  a  marked  tendency  to 
ensure  reasonable  efficiency  and  uniformity  by  strikuig  at  the  root 
of  the  lutUter,  and  spocifyitiR  h  defiiiit.^  tLtt  uf  tlio  tin  t.jntit.:,'.  Thi- 
Btamlurl  test,  which  isliiiouii  us  (iloMr  s  Tt/»t,  no-.v  btin^-  i^i.-d 
by  till.!  lurin'sl  makers  of  tinned  wire  in  tliis  cuuii'.ry  mul  ubruad, 
anil  \Mv  ib'  .ised  by  one  of  us  ui  11*97,  and  has  bt-Lii  i;:  d:i;l\  use  for 
the  |>UMt  Keven  yours.    .Appendix  1.  describes  the  Mat  to  detail. 

"  Pure  rubber  "  should  consist  of  alwolutcly  pure  rubber,  witbont 
adiuixlnrc  of  any  kind.  I'ani  hard  hnc  I'ara  rubber  aiieet  is  chta^ 
prepared  by  wltat  la  Inwwn  aa  the  "  spreadiuf  matliod,"  iu  wttteh 
the  rcijuisite  mechauiCBl  and  other  properties  are  attained  by  "sgc- 
uiii  "  iliangin^  iti  diirk  rooms  at  a  certaui  tcmperaturci  for  ^verat 
111  >nth».  It  is  obvious  that  such  (Hire  nibl>cr  must  be  cvpmsjve. 
W  illi  raw  rubber  in  the  neighbourhood  uf  !id.  per  p<>iuid  tbe  i  i)*< 
1.1  tbe  cable  tnahcr  will  be  about  ■•».  tJil.  per  pound.  Tlioiiv'h 
.n  the  prt'seiu  tinii-  niblwr  --trip,  ptirportiiig  lo  be  pur>  I'li  i  i^ 
being  oliVii'.t  ,1-.  .1--  pu-  pouMv,.  There  it,  therefore,  lli;.'  'i  •  i 
siiiii  for  surprise  to  tind  tbal  in  lorei;{U  cables,  luid  in  t'«ililv!«  tii-uii 
b\  lirms  with  little  or  no  rcpulattoii  to  support,  the  pure  rubber,  a> 
itbovc  desfcribed.  is  substituted  by  a  lower  grade  rubber,  iu  which 
the  requisiu-  elastieiiar  ami  Mierfiiyikial  pnnaMiaa  an  obtained  b^ 
vulcauising  by  what  in  known  aa  the  "cold  cure"  method.  Tba 
conaialaof  Heating  the  surface  with  chloride  of  sulphur  in  carbon 
bisnlpUde.  Apart  frotu  the  fact  that  this  rubl>cr  cont4UU6  sidphur, 
contrary  to  the  e«seiitials  of  its  functions  in  the  cable,  it  nearly 
idwaya  contains  traces  of  hydrochloric  acid  as  an  afu-r  result  of  the 
rheiuical  tnratment.  Tlie  danger  of  <i«lna -iiic';  ludbi  r  hardly  netd-* 
emphasis,  but  the  teiiiplalion  to  tin  m:iii11  m  iki  r  Ik  s  i;:  dit  f  tt  i 
that  it  can  be  proihu-ed  at  soiiietliing  iiki  \>i  r  c  ut.  irsi  i u-t  tli  in 
pure  I'ara  stri))  iri;i4r  liy  the  best  iiiethotl. 

Ill  some  cases  of  cheap  cables  the  pure  ruld>er  may  be  found  t<.> 
contain  «  wrgfortMNi  of  "  rubber  substitnte,"  wbicfa  iwoally  oooaista 
of  oxidiaad  or  wileaniced  oil,  soujetiuies  with  an  addition  of  was. 
Such  adulteration  ia  not  only  fraudnlent,  Imt  almost  as  harmful  as 
the  low  grade  chemieally  treated  rubber  referred  to  above.  ^V1lere 
no  attempt  is  made  to  atliilterale,  it  is  sometimca  Sound  that  makera 
attempt  to  imitate  the  hard  non-adhesiTe  surface  of  cumictly 
"  aged  "  strip  by  coating  with  a  film  of  Moyy  comnoeilion.  WiXM 
coated  with  such  rubber  will  MmIbisi  twfoce  TnloaniB{n(  if  tacM  of 
free  alkali  rfp  present. 

Kviu  ill  jn.n  iiibi>cr  strip,  made  hoK  Iv  luun  tine  I'ara  rubber, 
appreciubk  ditkit^^iices  in  the  tendency  u>  uiiiiii^e  may  be  noticed. 
Fig.  1  illustrates  the  rate  of  oxidation  of  vaiions  makes  of  pare 
rubber  strip,  the  curves  showing  tlie  results  of  ageing  testa  wfaicb 
wen  eaitied  out  byexpoeing  weighed  ananti  tiee  of  tbe  fineily  dividsd 
MM  rubber  to  tbe  atnMi^liere  oontunionaly  at  a  temperatare  of 
SIO'F,  Pmcnutions  were  taken  to  expel  all  traces  of  residual 
solvent  and  surface  inoiatuirt>  befoi-e  the  actual  experiments  were 
commenced.  It  will  be  seen  that  siWiple  Mo.  4.  oxidiied  most 
rapidly,  mid  after  »(•  hours"  exposure  the  finely  dtiiidad  paiiielea 
were  suiliciently  oxidise<l  to  form  a  magma. 

The  Riuiic  thing  occurred  vmiIi  siuupK  No  'J  at  7li  lio  ;r-(,  while 
•tamples  1  and  remained  itliiii  i-.[  "nalti  rcd  ;it  I'JU  nini  11"  hours 
iLbptL-tively.  It  Wu-  loiii^il  ih.it  ihi-  pn  ixirtiuM  nl  nibbii  h.-niii-.  m 
the  various aawiples  bore  a  w«ll-delined  ratio  to  tne  rate  ot  oxidation 
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Cotupoiuid  or  vulcanising  rubbers  am  iisii&Uy  spplird  in  twu 
liiyers,  tlmt  nr-M  the  pure  nibbor  bcin;;  UKually  Anh  in  oolnnr  ami 
the  onttT  Rrpv,  It  it*  not  necBnaarv  licm  to  c-onBulcr  wliy  tliuy  iiri- 
Ml  applied  or  coloured,  aa  technical  reasons  and  the  conwrvahvi' 
idaM  of  UBkmand  MM  kolh  b»n  wm»  faMVinrai  tba  awtkar. 
Th^dioaM  h«T*hrtbairlMHiahMdflMFinrialMi^ai]id  ahoiild 
b«  vulruniiMid  witli  a  luiniiumn  proportion  of  pOM  Mi^pinur  and 
mixed  Willi  iiiincml  matter  only  to  the  extant  rMtliftdfoc  fbe  par- 
Itriilar  grade  or  cable  which  it  is  intended  to  prodiiM.  Tlw  addition 
I  if  niblHT  subdtituto  nhonld  never  be  allowc*],  and  th«  Mpremion 
"  ContaiiiiiiL;  "ii  orKnnic  mntter  othiT  than  iiibl>yr"  is  in  tmruv 
upecili: 'Hinii-  intoiuiwi  to  prohiliit  micli  Illlltl'ri<^l^, 

In  fr'W  ciixi'K  arc  MnKlv»<'<i  lunili  In  I'lici  k  iKjs  iiii|><irtniit  iiiJiMi-r, 
ftnd  ftVl-n  whpn  llll'  !  |i''-';ln  n"  ■  n       ft  iTUi  il   r,i  liiir  !«ull>Il!Jlti  ■■  liWLrr 

contracts  ar«  (r<'<in<ml.\  pluoixl  williimt  refcrctu-c  to  anytiiinx  uf  tlie 
kniil.  und  the  flrs^olaNa  Hnu  ha*  to  be  pMs«d  and  order*  given  to, 
possibly,  a  foreign  coDipetitor,  who  doe*  not  temple  to  put  in  hi* 
"  miiingi "  S  par  ocok.,  10  par  eentt  or  even  iDoro  of  »  matariol 
CMting  HyrUiing  from  4d>  to  la.  per  pound,  in  place  of  the  hard  fine 
Para  coating  firom  da.  to  7s.  Qd.  per  ponnd,  acconUng  to  the  state  of 
tho  Doarkat.  Soeh  snbstitntefi  are  invnriably  prejudicial  to  the  lito  of 
rubber  eabloH  or  any  ottnT  nihl«-r  ijoodii.  Tht-y  incrcuft  iho  liabililv 
to  oxiilatioii,  tHM'tuKc  tht's  iiiiK  form  niccbaniral  niixtiircd.  und 
Mi-ithiir  niiiiliini'  {  fii  niiciilly  iit.i  rdhen  phyicaHy;  in  tin  t,  the v  »ub- 
iilf  thf  purtii'li's  iif  1  iiIiIh'I-  will  II  ;,'rLHinil  n|i  witli  il,  irul  this  lucium 
imperfarl  rrxults  an  rufjnrdK  ilurability.  from  imchanicrtl  und  from 
electrical  point*  of  view.  The  Adniiraily  moist  lieat  tent  of  H*30  F. 
fiir  fonr  honra  wa»  dealKUod  to  indicate  roughly  the  prcMuce  of  this 
elasa  of  adnltaraot,  tha  ai^atiMito  haanmiM  paitially  aaponillad  bjr 
the  ateam.  Thoitgh  only  a  rmirIi  taal.  H  ua  BiMiNrad  ita  porpoaa 
fairly  well. 

Specifieationa  fraqoantlj  atate  the  permisaible  percentage  of 
mineral  londinK  matter,  or  eonvi-mely  tlx'  iHiitimum  proportion  nf 
I'ara  rubber;  but  it  will  Im-  rvn<lily  -o'l  n  llml,  in  spite  i>f  Kpicltii  t- 
liona,  the  due  perfomianea  of  tiieiu  i«  ditticuU  of  veriliraiion. 


a      «•     40     «     ai    MO    m  ii« 
timti*  ffsawal  tlir  JMr. 

Pm.  I.— DtMiKMi  anammt  tUn  o»  tenunaN  or  TAuooa  PoaK 


Consider  ns  an  ovomple  a  s|M>pi(lMltion  iaanid  noi  Innff  ago  for  hii^li 
and  low-tension  cnltk-H,  involving  somr  thoUAaniU  of  p<iimd>< ;  .iml 
note,  nntwith8taniUn<;  it.s  appAi-ent  cxiu'tilndc,  tlx-  Inoplioh-x  ihnt 
existed  for  variation  therefroni.  The  Hpecitiratioii,  lut  regards 
ninterials.  ntn  n.i  follows  : — 

l.,.tr  irNti.iii  I'liil.  A.  Condiu'tf'i  fl  In  !.»■  of  hiph  eoaduelivit.T  copper  wi-U 
tinn>^.  Th'  losulstion  In  nv.-:-:  i  !  )  iji.:  m  l  sulcanincd  riibbtir,  the 
latter  to  contain  not  lesa  ilmii  i\i  [>rr  cml.  purti  I'ara  rubber,  und  tho 
inhalation  to  be  not  Itux  than         mrKoliiuH  pi-r  mile. 

The  spe«ilication  for  rxtra- high-tension  cables  wan  worded  in  a 
similar  manner,  with  the  difTerence  that  the  insulation  resistance 
was  not  apecifled.  Tho  contract  for  these  cables  was  sent  abroad, 
Britiih  ptioaa  Mi^  iar  Ughar  dian  those  of  fotaign  aonpotitoia. 
Analyeb  of  aamplaa  of  (bo  dialoetric  supplied  nnder  tiie  eontraet 
ahowM  diatinelhr  the  reason  of  the  discrepancies  in  the  tenders. 

Tha  pnro  raboara  eontnined  "  rubber  siibstiiutes,"  and  the  pro 
portion  of  Ihetn  varied  from  18  per  cent,  in  the  Ik'sI  to  40  per 
rent- in  the  worst  sample.  I'herc  were  ulw  iniliraliunn  that  rvi  n 
the  pure  riililxr  which  wai>  present  wn*  mil  lini'  run,  which 
thoae  wlio  ilriifti'il  the  upts'itic  iition  no  iIh  m  inti  il.  i  iiu  mimplo 
of  so-ciilird  pure  niblM-r  lontninfil  over  1  pi  r  eenl.  of  Hiilphur. 
The  viilranised  comjioiiiid  nibliers  also  eiiiiiaine<l  rubber  siilmti- 
tutea  varying  in  <iuantily  from'*  percent,  in  Ute  best  to  16  per  cent, 
in  tha  wont,  and  ahbough  thoNonlta  abowod  tkat  tbo  makers  bad 
kapi  wHMn  A  por  aant. «  the  leUer  of  fho  apeeineatkm  aa  regards 
the  proportion  of  rubber  to  be  used,  there  were  signa  that  a  rubber 
inferior  to  Hne  Para  had  been  nse<l,  though  no  doubt  tho  oxpreosion 
"Pure  I'ara"  in  the  specification  was  intended  to  mean  "Fine 
FaBa,"  and  not  a  rubber  ret  little  more  than  half  tho  price  (in  the 
raw  state)-  From  the  analytical  rPBults  it  was  pluin  to  the  authors 
ihiil  till'  sfiecifieil  inmiliition  resistance  could  not  luivi  lieen  oijlanii  li 
on  tome  of  the  laiger  siEea  of  c«ble.    It  was  ulliiiutlel^-  found  that 


dirllcultics  in  this  dlractioa  hail  lioen  evuled  by  tlie  makers  of  those 
cabIcK  by  taking  the  i^alvanoiiietor  reaiiin^ts  after  throe  Iiiinut4>s° 
eloctrificAtion.  instead  of  after  one  ininute,  which,  in  the  absenco  of 
nnylhing  staled  to  the  couirary,  is  the  accepteil  standard,  and  lite 
ditTeri  noo  In  loat  at  thaoa  Mm  ialaml*  would  aormapood  with  an 
appruximalo  dMbrenea  of  {naulaUan radstanoe  in  aueh  eablea  in  the 
ratio  of  1  to  I). 

The  apeoiHcalioni  issued  by  engineers  for  extra  high.tanaion 
rubber  cables  usuiilly  state  the  proportion  of  Para  mblier  wUeh  tho 
vulcaiiis«<l  rublier  shall  contain,  the  pressure  test  to  wllieh  the eaUo 
sliall  be  !i\il)ieeteil  in  «>iter  iiisnally  two  to  throi'  times  the  working 
pressurei,  tiie  iiiMilutio!!  re«ii>l«nei'  per  iTiile  ktiiI  NUUioUnies  llie 
radial  tliickneKM  of  the  ihelectric.  Much  Krcnler  cure  i>,  nei-tssiiry  in 
making  e\ti  a  lukih-tension cable*  than  in  onlinary  low-tension  cables, 
becauae  the  workiiiff  oonditioiu  have  a  tendency  to  create  cll'ectH 
(suahaa  alaatwijtia  oiaaoeialion  in  tho  diedeotrio  and  stjttic  discharge 
bxm  Iho  oilier  aoreiinga  of  the  cable  and  the  conaoiuerit  OKoniaing 
elTert)  which  are  alniast  negligible  at  ordinary  low-tenaioo  ptaaanwa. 
The  former  depends  to  a  %-ery  great  extent  on  tha  ttaataMllt  of 
the  niblter  and  the  selection  and  prepatatian  of  tbefaMldiaC  maiariala 
which  are  u«e<l  in  conjunction  with  it.  The  latter  na^oo  avoldad 
to  11  ver\  !;r<'Jit  e\tr-nl  by  metallic  bnudini;  or  lead  coverinff.  Other- 
wise linn  i-i  Jilw'i\ii  risk  of  a  static  discharge  iwcnrring  from  the 
UKiiiil  iilinitiN  1  inter  i  ii\  tirini;>i  lit  local  places,  which  aifonl  oon- 
veiiieiit  pithi'  for  '!ie  K.iiiie.  which  iiinv  cawo  loial miilation  of  iho 
nibtier  and  ulliiiiately  n  breakdown. 

llefbre  leaving  the  anbject  of  rubber  eablee  it  may  not  be  out  of 

Elace  to  consider  briefly  the  essential  featurea  of  flre-reaiitinf  oovar- 
ifi,  aa  these  are  nauallv  applied  to  mbbor  oMiO  te  tho  aiaqle 
reason  that  rubber  eablea  are  chiefly  Vaed  in  aUmtioos  WMn 
nieosnres  for  the  prevention  of  tires  are  most  required.  It  will  be 
obvious,  however,  that  they  may  be  just  as  eAicientIv  applied  to 
other  types  of  insulation,  such  as  V.li.  or  0.1'..  where  ilie  \oIntili8a- 
tion  ofthecombiislibleconstitiicntswoulil  crtiise  lire  to  spri  inl  rapidly. 

Dielrrtrics  luivint;  these  three  materials  asa  basis  are  iiioie  or  less 
inRainmiihle,  ihonLh  liie  ileijrco  of  iiitlnunnnbility  iimy  he  reihiei'il 
by  adini\liir<-  w  ilh  iion-vulAlile  snbeutncea,  such  as  mineral  powders. 
Bnt  this,  if  taken  to  oxreM,  for  tlie  purpose  of  retlacing  the  natural 
inMamntability  of  tho  material  used  as  a  basis,  is  detrimental  to  llw 
inanlating  nroperties.  Henee  tho  flre-resisting  ptopoitiaa  oannot 
prartieally  be  aeenred  through  any  inndificatiMi  of  tha  JlalaoliiOt 
and  must  be  attainesl  by  apecial  Ireatnient  of  tho  tapes,  hnidlnflBor 
lapping*  which  form  the  usual  ineehanienl  proteetionio aneh eaUao. 
These  ftbrons  materinls  may  be  cheiiiically  treated,  so  M  to  be 
ibsiiliitely  incapable  of  supporting  llanie.  niul  tliis  ln<atmeiit  (under 
thi  pr<:M-e-<s  ile\  i-^'il  liy  one  of  !]•<.  ii-eil  b\  .MeKsrH.  \V.  T.  <  ilo\  er  Co  1, 
is  pi i  fenibli.'.  lui  l  fill  till  liiki  of  elVieieney  applied  to  the  \ariii  or 
fabrics  licfore  applying  them  to  the  cable.  TannnI  jiue  iii  found  to 
he  the  most  suitable  fibroiis  nuiterial  for  this  ptirpone  (though  cotton, 
hemp  or  Hax  mav  lie  used),  and  has  at  the  some  time  the  Mvantage 
of  bah^  iiiaehaiMMdhr  ■IranK.aad  Ihorelton  noi  liable  (ao  abBatoa  w) 
(o  MMmimh  to  vflmwon  or  rangh  handlintt 

flaring  and  after  the  proce«H  of  lapping,  braiding,  Ac.,  a  snitable 
llre-rarialing  compnnnil  is  served  on  to  the  eoveringa.  It  is  obvioita 
that  any  degree  of  (Ire-proofnesx  eivn  attnined  in  tlie  cable  by 
ixbliiig  to  the  Miitiiber  of  hrniilMii;^  .  r  titppingK.  In  practice,  these 
are  pnipi iri iiiiie.i  to  the  voliiin,'  nf  liitliLniiniihlo  UOteruU  (t,v., dioloo* 
trir|ilMpirl  ia  iIm   e.ii>le.  Ill  the  si/e  .if     llll    Oil  J  IH  Iht  pOI  ItWIllai 

el^K  of  work  for  winch  the  i-able  is  iiitehileil. 

Imagine  such  a  cable  to  be  .suhjivpt  to  the  heat  of  a  tli  : ,  ?1  irne 
externally  for  a  prolonged  period.  After  a  lapeo  of  time,  dependent 
on  the  proportion  of  lw*niit(ni|covona|i  to  w>lotiHaahloinainrials 
(dielectric),  the  latter  beeomea  lulkHied  tho  heat,  and  ohiinatelT 
decompoaea  and  aastmies  the  jommt  atntot  Whan  the  gases  thna 
formed  have  accumulated  sumeiaat  nraaanio  inaide  the  cable  they 
force  their  way  through  the  fire-resistJng  coverings  and  bnm  on  the 
exterior  of  the  cable.  But  when  the  cause  of  the  volatilisation  is 
taken  aw  ay  (i.' .,  the  external  tiaiiicl,  the  Hame  on  the  cable  quioldjr 
JiMvpp<'.irH,  luid  iliH'S  not  Sjireitd  along  the  cable,  as  WOoU  DO  the 
ci>se  if  tlie  onlinary  prcscrvatne  coiiipoiiiiils  were  useil. 

In  the  Niiiiio  way,  if  the  source  of  heal  applic<l  to  the  cable  is 
intcnial  Ian  arc  due  to  a  breakdown  of  the  dielectric,  for  instance), 
volittilisatiuu  will  pmoeaad  at  tho  neint  ol  hraohdoian  oo  lonf  aa  tba 
ap'  is  kept  up,  but  the  reaoltaat  llaaie  will  diMnpaar  abnoat  imnw- 
diaiely  the  ore  is  stopped,  because  there  ia  noibing  on  which  dio 
Hame  ran  feed. 

>foreover,  the  tiame  due  to  the  rombasUon  of  tho  volatiliaation 
protlurtH  is  not  hot  enough  to  ignite  any  adjacent  cable  ha\nng 
similar  eoverings,  so  that  in  every  way  the  (ire  resisting  coveriiign 
teiiil  to  kri-p  (lame  arising  from  imv  caii-^e  purels  1i.k-;i1.  It  imu 
Im'  not<d  here  that  even  the  ideal  dieii  ctrii-  ubine  mentioned  couki 
do  litth'  more  llmn  this,  l>ecaUM  j:  r  iM  n  it  pKnaot  OO  OK 
occurring  if  the  cable  sutTered  meclianieal  ilonmgu. 

Cables  of  this  type  have  found  a  wide  range  of  appUcation  for 
electric  railway  work,  as  well  as  for  colliery,  switchboard,  gsnerating 
station,  hooao.  faetoiy,  ehmrh,  theatre  and  puUie  bnildli^  viiiag. 

{To  be  e«ntiHH«d.)  .  .,  : 
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THE  ELBCTRIG  LIOHTIMO  OF  HIGHIIB  lOOLI. 

Ever  since  the  introduction  of  lighting  hv  clcctrichy  the  pnUan 
of  applying  the  light  to  marhino  tools,  drawing  boarfi  anil  mnJUr 
pilipoMa  has  Wn  well  to  the  fore.  Natiimlly,  carlv  nltr-''ip's  Mm 
made  to  apph  i-lnpiric  lampii  to  folding  br«4>kot».  but  :  •  ■  m 

wore  nopceBsful.  Tho  weight  of  the  Ump  and  ila  lamp-holder  cnuaed 
trouble  with  the  twhrd  jolnM,  ud  ihen  wom  tnmUM  with  the 
ne\iMe  condnctors. 

To  light  a  workabop  geixrallv  with 
WorKmen  are  dMlingwiUi  articles  of  bW-k  imn  t. 
to  impart  foniM  hsvinic  dimainioiu  limited  to  a  M  TV  small  frm  rioii 
ot  lui  inch.  llMijr  turn  %o  bow  out  dark  costiugg  and  work  into 
•bad;  ooraevBt  utd  feneni  illumhiatioii  ie  inenlHeieiit. 


Fw.  !•— AiMi-iiiAiiu:  DiuwtNii  Bowii.  Fh  iim.. 

Mr.  Henry  I^.  of  the  Bimrinitham  iimt  of  H.  i.rN  U-a  a  Son 
(coiuHilting  engiiieeni),  liai.  boen  experimenting  for  Hoine  time  in  hix 
private  workshop  with  various  dpv  Icm  for  properlv  lighting  Uin  laUie. 
vice  and  carpenter  «  bench,  and  ha.  now  brought  om  an  invention 
which  «.B«.Me«  «.veral  •.ivantagf..  It  coimM*  of  a  tnbnlar  aim 
(Pig.  l.»  snspemlcd  {taut  n  lar-P  ball  sunk  dcpplv  into  a  circular 
opening  in  a  honrontal  |,latr..  ih,  nnii  lM>in^'  tli.'rcfore  CApable  of 
motion  in  ftiiv  direction  |..  an  ai.j-lo  ,>f  al«,„i  4:m1..«.  withthTpcr 
penaienlwr,  the  lootioii  iH-ing  lii,.,i.-,l  1,^  ii,..  ,|j,uii,  i.  r  of  tb,.  K.w.  r 
e^oftheholebltlkc  DhUf.  An  cxtenHioM  of  lb.  arm  ..l».v,.  il,.- 
biin  ha*  ftwei^  flxed  upwi  it  which  bab.n,«  u,.  u.  iKbi  „(  ih. 
lower  portion  or  llic  onii.  Hmici-  iIm  aim  wiU  nuy  in  aox  position 
in  whieli  it  maar  be  pUeed.'  A  short 
teleaeoiib  tnW  alidee  in  and  out  of  the 
lower  end  of  tho  Mm,  and  hM  a  U«fat 
npring  frictioinal  attaehnumt  to  prevent 
itH  ddccentbygTBTitation.  To  the  lower 
<  nd  of  the  telescopic  tube  a  lamp- 
hoMcr  with  kmp  and  cardboard  ehivie 


Flo.  a.— Dewu.  or  HiNOKii  Arm, 

OKE-TliUI'  Fcij,  Sl7.r.. 

^.^^^"^  "Tf.''".'*".,^'?"!>"  kv  lucaiuiof  a  hinged 

ar  .HI  .,«.2aml8).  Inl'ig.lilielwo«deb«eketo»iidlhchQfi«>nt*l 
tub.  rolv  the  roeim»  odoptcfl  in  the  {Mrtindor  ram  diown  for 

Ti  n']^        ?  ■window. and  ilo  not  form  part 

o  tl  o  t,tt,M...  1 1„  r..  .,f  conr*!..  a  great  x-ariety  of  wu«  in  wSieh 
U    Iitti.u,.  .  .,„  I.,  .,,pp<>,,...l  to  inf..t  tbr-  i-.-,|Mir..incnt«  of  the  object 

There  w  t.iiougb  friction  b,Hv,.<i,  tl„.  ball  ..n,l  thvpUu  u,  m-utralis.- 
ZHJ'S'^JrT'''  of  tbi-  Id,  -copw  VxU:  Th,  .  l.vin,  conductor. 
SZ^T?  f^^ngthoi  bnud«l  workshop  ••  Ibx.  «p»ar,ls 
IKSB.r^T.i^^^r^J''**^''"'*''  b>  ab..bl  bi.nd  to  a  wnU  ».,<  k,  t 
•mm  tho  filtiiig.  Aa  the  eoadnctur  aUdes  in  and  out  of  the  tube  it 


simply  flnmo  ft  mon  or  baa  boUbeod.  Tbe  fitthift  an  at  l  _ 
maile  in  four  lizea,  having  total  ranfea  of  motion  ae  foUowa  :— 

No.  I   tlft.  Sm.        I       Mo.  S   ML  Mr. 

No- -.2   ttft.  Oin.       I       Ko.4   Mttth 

That  is  to  »ay,  (ho  lamp  can  be  pUeed  at  my  tpot  wiihiB  a  hori. 
/..nt.al  rircl'Mif  ilu' diaineter Btatad,itiiditwUI  lomMaittthfttKMWaa 

witbont  ti^bt.  nirif-  up  any  sot  ncrow,  wing  nnt,  OT  Other  loddiig 

device.    < )  if  tlics..  thun-js,  No.  1  4*9,  Ma  bean  in  nee  foe  some 

tinif  ovi  r  ii  1  irh.'  at  the  Biiiuiiitrham  I'nivernity.  We  understand 
tli.1t  .!  1 1  UN  .'iven  llic  greatest  Batiafat'tion,  anil  ibat  the  ntachinp 
abop,  pitil.  rn  "Imp.  and  drawing  ofHce  of  th.i  new  I'niversity  build- 
ingB  will  be  fitted  throughout  with  such  fitting*.  The  battens  which 
support  the  countershaft  form  convenient  fixtures  for  carrying  tlie 
ptateein  wbidttbabalbitwt. 

The  llttinet  m  imoda  Iqr  KMnk  n^ir  aai  WtOtO,  of  Omr 
bridge-ftiMt,  T" 


MQDBBH  OVIBHIAD  TRAHSMIBIKMI  LHHk* 

BV  (i.  srVRNZA. 

The  pr.ibbia  nf  ili.-  co.mrui  li.in  iif  an  Overhead  Power  Trans- 
iiiiii>.ion  I. in.,  i  lui  b.  ^latfil  in  I'vuct  cninneering  terms  as  follows: — 
T'.  riupport  on  in-.nlii|iirx  11  o  rtjiin  niimbi'r  of  wires  so  aa  to  obtain 
the  necessary  .-itabilii.N  of  the  iimtalliuion  with  the  minimum  cost  in 
eafital  and  yeailv  maintenance.  Tlie  constnu-tion  of  the  trannnis- 
aion  Bno  d«nanaa  a  eareful  study  of  the  topography  of  t^e  track, 
the  peniiisaiUo  dip  of  the  wlfee,  their  tettaiona,  and  loatljr,  the 
strength  of  the  supports.  The  Ibroes  aeting  on  the  varloaa  narli  of 
a  line  are.  its  weight,  the  wind  pressure  on  wires  and  pobl,  aad 
the  weight  of  snow  and  ire  it  iniiv  have  to  carry.  When  tile  dia- 
meter and  root1iin(>nt  of  elftntiHty  of  the  wire  arc  known,  it  is  eaar 
to  determine  tb>'  fi.mi  of  tin-  cali-nnry  from  the  two  evtrstlie  COIIW- 
tiona,  first,  wh.-n  iiiuii-r  niavinntin  utross  dne  to  weight  of  snow  and 
wind  prcKsnre  ai  the  luwcit  \viiit<T  t<-nip<..rature,  ami.  ■irxmiil.  when 
at  the  highest  uuinnx'r  t<'in(H-n«ture.  The  first  con.htion  j;n<'»  the 
iiia\iinum  passible  teuMon  of  the  wire,  and  the  second  the  !.TPate»t 
dip  of  the  catenorx.  (Voui  tiu;  latter  ligiite,  the  height  of  thi-  points 
of  suspension  ran  be  dototminod,  m>  that  tho  niUdk  |Nitat  ol  Ifao 
cnir>iiar>  mAv  bo  novar  leaa  than  a  safe  diatanee  abow  the  eurtMO 
of  the  ground. 

When  the  timek  ia  ft  CtTftig'hl  line  with  c.|iial  xpans,  tlie  longi- 
tudinal lenaions  on  nny  xiipport  bnlaiic*'  each  other,  and  they  have 
tlien  only  to  resist  the  wci«ht  of  the  wire  nn.l  the  win.l  pressure. 
For  comer  posts,  tile  two  t.'iisionH  pivc  an  unbalanrnl  r>'sii1l/tni  in 
tbfir  own  plime,  and,  fiirlb.  i,  wb.  ri  two  spans  are  iiri.  qiiHl,  iben?  i> 
an  nnbalanei  il  longiimliiuvl  l.  iwii.n.  Thus  it  is  <■  ikiIv  pi.<»ib!c  lo 
calrnl.itt>  ibe  \.  rltei>l  uiul  bon/'.intul  lensiuns  wbicb  .  u.  li  M.f.' 
transiuit^  to  the  support,  and  knowing  liie  In  i^'bt  of  the  wircN  all 
the  eleiiimita  are  to  liand  for  the  design  of  the  supports  and  the 
fbundationa.  The  wind  preaanre  on  the  pont  itself  is  small  enough 
to  be  neglected. 

Assuming  that  the  amount  of  oopper  In  the  Vne  haa  been  daier- 

ininetl  frniii  Kelvin's  law  of  nmxhmim  ceonoiny,  the  following  are 
the  chief  pointa  in  the  erection  of  the  line  that'  demand  attention. 
First  of  all,  there  is  tho  rhoiciMif  the  route,  and  it  isatOiK'e  obvious 
that,  if  poHsiltb'.  Ibis  oiii;ht  to  be  a  straight  line.  For  oin'  r.a-viai. 
with  the  same  per<'eiiljige  drop,  the  section  of  copper  varies  as  the 
s<|Uar»'  of  the  1.  nirtb  of  the  line,  ami  if  it  is  •■el  out  in  a  ciirv.  n.'ces- 
sitatiiig  a  2t)  per  cent,  increasi'  in  b  ii^;tli  ov.  r  the  .listiw.ee  "  a.-  ibe 
crow  tfiea,"  tlio  weight  of  coppir  would  Ite  inrn'aseJ  b\  1 1  p.-r  cut. 
Then,  instead  of  plain  Ught  poles,  heavy  aoglo  supports  would  be 
neceasftijr,  and  theoa  not  only  riipimawnl  •  Maaliat'  mbIibI  cxponae^ 
but  oonstitate  pointaof  weakneaa,aatlioiaaiitttanandtiionMinbcn 
of  the  built-up  poet  would  be  subjected  tOMIMfcl^riiar  itWiiai.  It 
n-ill  alwavs  pay  than,  oven  when  enrnHKiatloa  KM  wajriaftvea  «oat 
considerably  more,  to  aeloct  a  atraight.lina  ranto. 

The  arrangement  of  linoa  on  the  supporla  is  controUod  1^  else. 
tricol  and  inoclianical  conaiderations,  as  the  possible  istntucisbetween 
adjoining  wires  when  subjeeted  to  obc'i11iii:'.]is  1:1  is^'i  liy  umil  iiiut.t 
be  guard,  il  against.  With  eontinuou.-  i-um  lU,  tli.' lu.ill.  r  i»  .juite 
siinple.  as  there  are  no  e'>:otrouia:,'iH'tic  restnctmiis  r  ii  lli^'  ii>taiice 
a|>art  of  the  wires  or  their  arrangement,  and  for  this  reason  very 
high  pressures  may  be  used  witliont  any  precautions  except  givinK 
p'enty  of  cleaiance.  With  polyphase  eunenta,  on  the  other  hand, 
there  must  be  ft  qymmetiteal  ammcement  of  Um  eonductocit  and  a 
eninproiniae  mmt  be  made  between  the  meefaanfaMl  and  deelrieal 
exigencies.  For  tliree-phasc  lines,  the  figure  of  symmetry'  is  an 
equilateral  triangle,  but  it  mav  be  disposed  in  spoee  in  various 
ways  :  for  instance,  with  one  side  vertical  or  one  side  horilOntal. 
.Vltbon^-b  eb-L'trically  tiiey  ore  equivalent,  tliere  is  a  marked  diHsr- 
enee  in  the  mechanical  re  sult  brtwe.  ii  the  two  lucthods,  as  is  shown 
in  Fig.  1  (A  and  R).  '1  b;^  ill;i.lnit.-.-~  a  .nii.n  l.^k.-u  at  the  middle 
of  the  span,  and  the  projections  of  tlie  three  catenaries  on  a  vertical 

'  Vnpei  read  bafbrt  the  Anoa.  Bleltio.  Ilat.  Abridgsd 

John  U.  Oiek. 
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pllUlo.  Till-  (iiitit'iirtioiis  arr  in  unUiiiK-treH.  Duly  tlio  wiroK  iukI 
iiisiiliilnrs  ivr>'  hIiowi)  hi  Uii>  lUapiaiii,  thr.  pulfs  bc-injj  o'.uillvii. 
Wllh  the  option  of  the  wind  the  ytires  vrtil  oBcillate  so  tbst  the 
lownt  point*  will  d«Mrih»  malm  kEviag  m  eaateM  MoiMtiiHM 
of  th*  rapportine  inaolatM  It wiU  W  MaOytMS  tnm  «b>wvilioo 
that  the  arc  of  the  dislo  lliransh  which  the  wiree  havt  to  trav*!  in 
CMC  A  for  neighboaring  WIN*  to  come  in  contiict  1«  much  «m»U«rtblui 
io  B.  The  luaximum  shkIo  thruut;h  which  the  pliuic  of  the  c-atcnftir>- 
MD  he  ditiplaccd  is  determioablo  in  oikch  cmc,  and  in  tlie  amnge- 
ment  B,  mnch  larger  dip*,  and  th.  rffnri"  mnoh  larger  »p«ns.  onr.  fw 
iM«d  with  impunity  than  iu  A,  luid  ihus  it     in  every  w»>  !...iii-tiijr. 

In  ccmsideriri!?  ve\nt\  f»r«-i^«iri'.  tbr-  niiiximmyj  sr  taken  U>  he  2N,ikt;. 
per  ."quart'  tu*'tri',  nv.iX  ilic  I'tTm-Uvr-  ^llrf;i<'|l  of  tl-.c  wire  as  its  k'r'.;,'th 
mnitiplicd  by  linlf  the  diameter,  liecent  eipenmeuu  liave  uiiowa, 
however,  that  ihia  {tmnollt  giw  tOO  kigbamnlt:  but  one  more 
nearly  in  M«otd  with  the  obMrrecl  valiiM  ia  obtained  by  using  the 
MUpilieaLteBHlb  P**8-l0  hie',  where  ft  is  the  diameter  la  Mllti- 
mMlFN  and  vtho  wind  velocity  in  metres  per  second,  and  PitRtTCnill 
kiloRrainme*  per  centimetre  length.  Where  double  linea  are  em- 
ployed, as  ia  usually  necessary  in  importont  schemes  to  diniiniih 
rist  of  brpnktlowns  iind  fnoilitate  repairs,  can'  inttnl  he  taken  to 
ftvoid  haviiif;  two  wirrn  in  Die  same  hori!'<''!it;il  iiImih-,  fts  they  might 
toufli  whoii  nsrilhituig  nmler  heavy  wind  pn  BMirc   l':;;.  'J*. 

The  li'Tisth  uf  llio  span •  in  not,  hcvK-vi-r,  i  natnilli-il  nlonc  liy  the 
neanii'^e  tu  which  the  wire*  may  apuroacli  utidar  wind  pressure. 
It  ia  a  very  oommoB  argomant  to  aay  tnat  when  the  Una  ia  anUaotad 
t"  great  atnMaesi  due  to  anow  or  wind,  long  spans  are  biamialtlat 
but  Ihil  ia  bardly  true,  as  by  using  a  sufficient  dip  tlia  Uadt  of 
cHS  cf  Uie  copper  need  not  he  exceeded.  liy  incr— ilBg  the 
)  m  onnibar  at  inaulaton  ia diminiahed.  Bawtmtwm  tha 


Fio.  1. 


k  I  :  rt-iil  ]i'>ititM  uf  wiihTiesa  in 
I  id.iXK)  brciilv  it  iimv  |,'iv('  rise  to 


insulatom  may  be  di-i^;iied  tin 
the  line,  as  shmild  even  onti  out 
consideraltls  liiujiaft-. 

The  eroiiotuie  as{>ect  of  tho  probicui  i-jui  b«  rDalised  by  remember- 
ing that  the  incrensc  of  span  diminishes  the  number  of  supports, 
but  incre«ic9  their  height  and  the  stresses  to  which  they  are  «ab- 
i4  tlwnfi)t«  their  weight.  The  mo«t  Miilabk  apan  ia, 
.  Hm  ena  vUeb  rtquina  the  uuaUest  weight  of  material 
*.  ^ —   — J  1  Bsima- 

T,  require 


par  inila,  and  it  aaa  ba  omiif  amriiiind  by  aaoofaarra  anro 
'ittng  aHUH,  baiidaa  inprurinir  ^  UM  aleolrtealcr,  re 

expense  for  expropriation  or  wfty!e«vei>,  a«  theoo  costs  a.tf 


tiona,  Lang  i 


lly  proportional  to  the  n«nih«»i  of  sapp-irtt. 
Thp  ni(»t«'rii»lji  i»itiplf>vfHl  m  tlic  rniisiructifjn  (,f  the  fxitts  ure  wooil, 
iron  Jind  to  ;i  -Miiill  ilcijifi-  riinfnrcpii  L-ontretc.  Iri  ii  pi'iiiiitu  of 
long  spans.  brrnuM  U  can  iib  iviuiily  dc't^ignetl  to  takt?  the  resulting 
stresses.  It  i»,  howe>er,  neceaaary  in  such  Cftsi>«  to  provide  a 
specially  heavy  foundation.  An  economic  consideration  which 
randara  iwa  pwfcnibla  ia  that,  aa  it  ia  inota  dimbla.ita  dapvadatiam 
may  be  alloiwad  for  on  a  M  year**  baats,  wharaaa  with  wood  the 
prrio<1  is  not  more  than  eight  or  ten  yaari.  The  annual  c«sl  of 
uiuiiiu  nance  of  iron  poles — being  only  thatof  painting  -  i«  consider- 
ably jo««  than  for  wood.  Regarding  the  inore»«e  of  insulrstion  oiid 
to  be  due  to  a  wooden  pole,  this  is  quite  unintpurt  i!!!.  un  i  i  i  rainy 
wenthcr  is  probably  not  more  thitn  ,  -  that  of  ihr-  in-ulnrnr. 
Although  with  the  une  of  in  n  i  -Imr'.  ;  irr viit  is  almost  o*-rtfiiri  wii,  ii 
an  insnlator  breaks,  there  w  wisii  wowien  ^les  the  pccuUiu- 
iiiu  iiotiii  n  .1!  of  slow  oombuKtion  of  the  wood  without  the  inmilntor 
being  actually  uorforoted.  Mixtid  supports  of  iron  and  of  wood  par- 

taka  «l  aU  tha  oohata  of  tha  Jattcr.  such  as  the  abaanea  of  a-'"  

atMocth  and  iht  diOonlljr  -at  aiakiiig  a  penuaiMnl  joint  to 
liMft  Oil  MOOUBfe  flf  thft  wood  wwyiisya 
Kha  ariginal  daiigiw  of  mitallic  aupporta  wata  aitoatalfily  kaavy, 


ft',  thp  enlculRtfens  wero  iiiiiili-  nii  ihc  hy[MJt'neai8  of  all  the  wirt-s  on 
one  siiiv  lirrnkiri^',  lait  t\p*'ri(-r.i-i'  provi-n  tlmt  ihis  cunditiuti  15 
almost  impossible  to  occur.  Any  cause  sufficient  to  break  the  whole 
hnah ai tiiaaa waald aartaiuly wairtBHt tha poatinalf.  Tfaaaakm- 
latloa  waa  alaa  boaad  on  tha  annpmdtlon  that  tha  poat  waa  pariaady 
rigid,  SO  that  Um  braaklltg  of  <u1  t'lo  wires  on  one  ude  permitted 
the  full  uabdaiiead  hoihtoutal :» nbion  to  oomo  on  the  post,  but  tbia 
is  found  not  to  bo  the  ease,  as  the  post  instantly  deflects  and  reduces 
the  tension  of  the  wires.  If  this  is  borne  in  mind,  and  if  alw  tlio 
^-imultaneou.s  breakinj;  of  only  two  wires  on  omp  siilc  is  allowed  for, 
then  the  weight  can  be  grt-iiilv  ri-duced.  Th''  ixjfis  of  tin-  present 
Tjiflpmo  trsnsmisision  line  wiiii  fiO  metres  «pfui«  were  aetuaUy 
calcidaK'fi  on  this  I  ;i.«i?i.  , 

i^uite  recently  a  very  great  improvement  has  been  introduced 
in  tha  eonatnictiain  tt  nwlaUie  aopporta  by  maUng  tbem  t'hwtif 
Tha  fbat  hiatanaa  «f  tUa  ww  m  tha  tntnamianon  Inie  of  tha  BfamltD 
Tha  Idaa  «r  this  datign  adgvnatod  from  tha  fcUowing 
^— In  a  atnlgfat  tmek,  and  with  equal  spaui,  tfaa  only 


FMkS,— San««r  por 
Dociu  lam. 


Fm  3L— Eukanc  lanx  Post*  Caaanxa 

DOI'BLI  litXB. 


force  acting  on  thp  »iipp<n  ir4  apart  from  the  weight  of  the  wire  is 
the  trnnsveT»!»  wind  pri'ssiiri'.  It  is,  thf>re?orf ,  iitinpetssnry  to  roako 
tiKJiii  withstand  a  loii^-itudinal  utren-N.  Jir.d  llifv  iii'ijd  unly  bo 
diwiguvd  fur  a  traasvctse  atrctw«.  As  i>«  txa^m  hom  Fig.  S,  tiiey  con- 
sist of  two  parallel  uprights  of  channel  iron  about  2  metre*  apart, 
truaaed  together  witn  angle  irons.  Should  the  wire*  ever  gel 
broken,  tha  mipporta  hy  thai*  alaatiaHy  will  hand  btthalongitinduMl 
direction,  and  t(is  dafleetlon  will  hialantly  dtnJwiah  (be  tanatom.  In 
the  highly  improbable  case  of  the  breakage  of  all  the  wires  in  one 
span,  It  is  found  that  the  first  support  beyond  the  break  will  deflect 
considerably,  but  as  tliis  deflection  diminishes  the  length  of  each 
niiocf  ^4ive  span,  and,  therefore,  the  tension  of  the  wires,  the  second 
tiupport  will  be  deflected,  but  to  a  less  extent.  Th"  further  snpporta 
will  also  deflect,  but  always  to  a  lusher  degf  c,  md  bv  tjilcul  ition 
it  is  found  that  should  the  tension  be  enliroiy  ru(iiij\t»l  from  one 
side  the  resulting  stress  wonid  not  exceed  half  that  on  a  rij;id  sup- 
port. Thus  we  arrive  at  the  apparent  paradox  that  the  weakness 
of  tha  sapport  la  a  bator  gt  to  naiitaiiea  to  brMfciiMr. 

Regnrdinff  tha  rdativa  eoat  of  mafciBg  tha  Vna  wnh  wood  or  boo 
sapports,  it  mast  bo  borne  in  mind  that  the  comparnlively  small 
luiiiibor  of  the  latter  compenaates  for  the  greater  co*t  and  the  heavier 
foimdiUif  r:i!.  Thus  n  hne  carrying  six  wires  of  8mm.  diameter  each 
wnulil  oiil  \  '''  It  4*210  per  mile,  with  elastic  iron  postH  \!i  to  the  mile, 
rts  «^i';^i  tor  wooden  poles  r>7  tn  tht>  milf».    With  the  longer 

Ufi-  .:f  ihv  tDrniiT  tin;  .'knnnnl  amount  fur  dfpn  c  intiun  would boVSiy 
uiuch  liUmUor;  Ihuii  the  consttntftinn  is  rriill\  rhfuper. 

With  reference  to  tht  i.:('M. ml  n;;  iiui nt  u  wUl  be  apparent  that 
too  much  iiuporloucc  ciuinot  iw  aitiiched  to  the  cboicu  w  iasuLUora. 
It  ia  agraai  and  aDjaatifiabia anoc  to  aalaet  ihoia  on  Iba  baala  oi 
prieaalonc,  TIm  vafaia of  iba  iaaolaton ia  not  a gvaat  Uam  in  tha 
total  ooit  of  tha  Uao.  and  »  ttidlimt  tnora  apant  on  aadi  ona  wfll 
giva  am  eaonnoiialy  neiaoMd  lalMy  m  walking. 
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PHYSICAL  BOCiETY. 

j^l  HiA  ■mnttii  fuuni  muting  of  the  FhymMl  Sodaty.  on 
F'ebmlutjrKKIhllr.B.T.  (iW.ebrook,  P.It.R.,  Preoident,  in  the  cbntr. 

Tha  MMtt  of  file  council  wiu*  read  by  the  iiccretar>-. 

Since  the  last  annual  general  meeting  IH  iicience  ineelings  of  the 
•ociety  have  been  hcW.  (>f  these  11  were  held  at  the  Royal  Collei^e 
of  Science  ;  tme,  thst  on  November  lir.th,  wks  luM  ;it  'he  Vins>i\!ry 
T<chrui-ivl  <_'(_i)]<  j;i',  inii!  niie,  On  Deeeiulwr  '•tli,  u:  ttu  Cpiitral  I  tcl!- 
nical  Colle^jc,  boniti  K.'ii>ifi0fiTi.  TIk*  avt-ragi-  utti-n.liuiL-t  nt  tin- 
meetings  hut*  bt-i-n  llic  ■uimlx  i-  beinf;  gomf'ivhnt  l:irf.M  r  iit  thr 
evening  than  at  ttie  ufu^rnoon  lueettngi.  ^Vdditional  interest  )iaa 
been  given  to  the  nipntin^n  by  the  incroiM  in  the  ntimbec  of  «lpl«i* 
menlB  shown  to  iUumrate  (be  Papers. 

Tha  iiumb«r  o(  Folio wi  oo  now  the  roll  is  425,  an  iucreaKC  of  vevcn 
OW  the  number  last  year.  Fourteen  now  Fellows  hitve  been 
elected.  Than  ham  been  four  resignntionii,  and  the  society  has  to 
luoiini  (he  lOH ^ iaath  of  one  honorary  Follow,  Prof.  N'tllari,  and 
three  Fellows — namely,  X'rof.  .1.  D.  Jivrrctt,  W.  T,  'f<MiM>m  and 
Dr.  Lawson. 

The  council  have  co-operated  with  the  Itistiliilim  uf  Kli  c  ir 
Engineers  in  bnnRind  "  Science  AbslructK  "  up  in  i  r.i  .  Thin  l-.-.i.-, 
entAiled  a  rather  heavy  expenditure,  which,  howfvcr,  tlie  nxmeil 
felt  was  fully  justified  hgr  dl*  impoitallM  of  the  work.  The  oonncil 
tue  gUd  to  be  aUu  to  ftport  tlul  tbo  pnbliration  baa  now  been 
bm^jjit  i9todattt,«iMl  in  Aitain  the  society  will  be  liable  only  for 
tba  nml  aiiniul  contrlbatioD.  TIm  a«;recnient  with  the  Inatitntion 
niarrcd  to  in  the  last  report  has  not  yf.  heen  expruted,  owing  to 
diSmdties  in  makini;  an  a^ecnicnt  cxuc'.l.v  un  tli«  lu.us  which  were 
proposed.  Souio  alterations  in  detail  Uave  therefore  been  made, 
and  a  three  yeara'  agrocnjcni  will  shortly  be  CKMntml,  datiaf  CRwn 
thf  hepinnittp  of  thn  prMent  year. 

iHir^iii:  till'  Yi'itr  '.)k'  I  riHident  signed  on  behalf  of  tllM  MUHBQ  A 
petition  in  support  of  n  biU  for  the  tuettic  sysleiu. 

The  report  of  the  InMWW  for  the  yeer  1904  wee  iMd  by  the 
■eerutary. 

Additioiutl  cx^ditore  wt»  ioenned  hut  yew  enanntiiic  to  tll9 
la  briiiKing  "  Seienee  Abetreeta vp  to ditte,  which  faaa  the  elftetof 
ledncing  the  balance  in  the  bunk  U9  compared  with  that  at  the 
begtnnine  of  the  year.  ISut  the  income  from  subscriptions  has 
increased,  so  that  the  reduction  of  the  balance  is  less  than  the 
extraordinary  expenditure.  The  value  of  some  of  the  socuritius  has 
declined,  but  others  have  risen,  so  that  on  the  whole  iIsb  ixisition  of 
(he  society  remains  almost  unchanged. 

The  followmg  ofHcen  and  couDcil  w  ere  elected  lor  the  enisuing 
\c«r  :  — 

/V««/rM/.— I'rof.  J.  II.  Povnting,  D.Sc.,  F-lLfci. 

rr'  (  -/'rcMii«tt(«.— Tboee  who  have  filled  th*  fiffioe  of  President, 
together  with  C.  Cbrec,  D.Sc.,  I-.K.S.,  H.  Jf.  Elder,  M  .V..  Prof. 
J.  A.  Fleming,  MJL.,  D.So.,  F.Il.S.,  .1.  Swinburne. 

SeerelnrUt.—W.  WaUon,  D.Sc,  F.U.S.  andW.  11.  Cooper,  M.A. 

l-'orftgn  Secretaru. — Prof.  S.  I'.  Thompsoo,  J>.Se.,  F.&S. 
Pro£  H.  L.  Callendar.  M..\.,  F-RS. 

I.ibrnnffn.—W.  Watson,  D.Sc..  F.lC.S. 

<Uht,  M':i'il"-T»  of  Couiiiil.—T.  II.  Hlakealev,  Jf  A.,  C.  V.  Bovs, 
F.li.S..  A.CampbfU,  B.A.,  Prof.  \V.  Cossie.  M..\.,  \V.  B.  Crolt.MA., 
W.  DmbWI.  W.  A.  Price.  M  A..  S.  Skinner.  M.A.,  PftiL  F.  T. 
Tronton,  iic.U.,  F.B.S,,  Vrnf  S  A  F.  White.  MJl. 

IM.  VomTUro  then  t  I  lui  1  •!•  livend  on  addneeon 

"SadiaUon  Preteiure. ' 

.-V  luindreil  years  ago,  when  the  oorpuscidar  theory  held  almost 
universal  sway,  it  wmilrl  hnre  been  easier  to  expLakn  fhf  prefs- 
Buri-  iif  'v-'it  llii-'  If   11      'iay.  when   it  is  certuii;  thii! 
is  H 'form  uf  mo'.iun.    Hip  nipfin't  !v<  the  fli:-p '-al  uf  muls 

expcriuiCilt<'rH  H'<'Ti'  .ii;iili-ijii;it<'  ti>  ill  I<  i  t  -lij  iiiiiill  I-.  ■ju;i:ilit',  :  hit 
if  the  IHth  century  piuiosopiierh  hnti  been  able  to  carry  out  the 
esperimenla  of  i.«i)eaew  end  of  Nichola  end  HnU,  end  had  they 
forthier  known  of  the  emiMion  of  coiptwotee  temled  to  ve  Inr  the 
oathode  etoeaiii  end  by  ndioeetiTe  bodiee,  then  oan  be  little  donbt 
that  Yonng  and  Fraenel  woold  have  bad  mnefa  greater  diffleolty  hi 
dethroning  the  corpuscular  theory  and  eetting  up  the  wave  theory 
in  its  place.  The  existence  of  preaiore  due  to  wave«,  though  held 
by  Kuliir.  secius  to  have  dropped  out  of  sight  until  Maxwell,  in  IHT'i, 
predicted  its  existence  as  a  con.iaeriuenoe  of  his  elertroiuagnetic 
llioory  of  Ught.  The  first  suuBeittii  ii  ilm:  it  is  a  general  proiwrtv 
of  »uv>!«  is  probably  due  to  M  i  S.  1'.  I'l-  -■  mi,  who  in  IHTil  pnnui  I 
out  the  aualogy  of  the  energy  carrying  puv.  <.*i  a  bcnui  of  tight  witii 
the  inocluuucal  carrin^je  by  Iwlting,  anil  riilculnted  the  prt"^.iure 
exerted  on  the  aorface  ol  the  sun  by  the  issuijij;  radiation,  it  seems 
Mwhlo  that  in  all  caaoa  of  onergy  transfer,  niomentmn,  in  the 
aireetion  of  tranafer.  te  also  poased  on  and  that  then  ie,  tberefen,  a 
b;> 'It  pri'.murii  on  llie  sourie.  Tlioii'.,'h  there  in  us  yi  l  no  gi'm  ral 
ai  1  III  it  ilynnniiciil  thoniom  uc:' niiitiiii'  for  rndiiition  prcaiiurt). 
Prof.  I.iirnior  Iihs  given  a  •■iiiipl  '  irulinitt  mixlo  of  proving  the 
iixist<'ni-i' of  the  pi'i'ssure  wliii-fi  applu  i  in  all  wiives  in  ssliich  th<> 

average  eneiyy  diensity  for  a  Kiveo  am^tnde  is  inveraciy  as  the 
eqnan  of  the  WRVo-lenythi  He  baa  ihcwB  that  when  a  Intia  of 


waves  is  incident  normally  on  a  perfectly  reflccdng  surface,  the  pres> 
sure  on  the  surface  is  equal  to  V.  f1  f^i/  Ul,  where  E,12  is  the  energy 
density  just  outside  the  rertectf^r  in  tl:.'  incident  train,  U  is  the  wave* 
;  floi':ty,  and  u  the  velocity  of  l'^-  n-lliTtnr,  Kiipposprl  sniull  in  com- 
pari-.uii  with  V.  In  a  similar  umiiiiiT  Lt  i  ii!i  l>i  hlmwu  lliut  llitre  isa 
|)ri -nun  on  the  source,  iiu'i'fii-iMil  u  ln  i;  iii<!  huuiii-  i«  iiiaviog  fior- 
wnr.i,  ili'ciiMHad  when  it  ;s  n  i-i'-lim;.  Ii  i-.vs.i::ii:ikl,  however,  that 
w>;.  ebiiuid  able  to  move  tliu  rctUcUiig  skirfatec  without  disturbinK 
the  mcdiura  except  by  reflecting  the  wavea.  Though  Lennoi'a 
proof  is  quite  convincing,  it  is  interesting  to  reaUee  the  way  in  which 
(he  pressure  is  produced  in  the  diflerent  tvpea  ol  wave  motion.  In 
the  case  of  electroroagnetio  waves,  Maxwelre  original  mode  of  titat> 
ment  is  the  sim^eat.  A  train  of  waves  is  regarded  as  a  system  tt 
electric  and  magnetic  tubs*  transverse  to  the  direction  of  propagB* 
iTon.r  arh  kind  presBingont  nidewnyi.  tlint  :s.  in  t!ii>  direction  of  propa* 
1,'iiliiLu:.  Tin  V  pit'SH  iiv;iuii^it  the  snurrr  from  whi'  ii  they  issue, against 
oucil  other  as  tin  y  tnivi  l,  nuii  ixgiunst  liiiy  snrfm  e  on  wliich  they 
fall.  In  sound  whm  b  tht  ri-  is  n  noip  at  ihc  ri  limi  ting  snrfaoe.  If 
the  variation  of  prtHsure  irinu  liie  uudijiiirLivtl  v^lae  were  exactly 
proportional  to  the  displacement  of  a  parallel  layer  near  (he  surface, 
and  if  the  displacement  were  exactly  banoonie,  then  the  average 
proesuro  would  be  e(|ual  to  the  aomHu  ludietDrbed  vnhie.  Bot  eon- 
sidrr  a  htycr  of  air  quite  eloee  to  the  ehilBeai.  If  it  moves  np  a  iEb> 
lance,  y,  towards  the  surface,  the  pressure  is  increased.  If  it  mmraa 
an  equal  distance,  y,  away  from  the  surface,  the  prcssim  ia 
decreased,  but  to  a  slightly  smaller  extent.  The  excess  of  proasure 
during  the  compression  half  is  greater  than  its  defect  during  the 
extension  hiU,  anil  \hv  net  r<  -"nit  in  un  svprsgfi  PTcetti  of  pressure  on 
the  reflci'l III;;  ■.urfai'i  .  I. mil  Kn;.  l''i^;h.  y.in;;  Hii\if  i-  i  iiw  has  shown 
that  this  avuniigo  iix«.'t'i>i>  should  cuitial  to  (bu  average  density  of 
the  energy  )usl  outside  (he  rc<lec(iiig  surface.  In  the  case  of  traus- 
\  enie  wa\  cs  in  an  olaetic  solid,  it  can  be  shown  that  (here  is  a  stuall 
proiMure  perpcodicolar  to  the  vknea  ot  ahear,  dmt  is,  hi  (he  dine- 
lion  of  propagation,  and  HuX  tut  Moall  preetore  is  just  c<|aal  (othe 
energy  dentiMr  ol  the  waves.  The  oxr  i-ninr  ntal  veriQcation  of -the 
manira  of  emtio  eoUd  wnves  has  i  <  t  yc;  Keen  aeeouiplishrtl,  but 
the  presaare  dae  to  sound  waves  hax  been  demonstrated  by  Altlierg, 
working  in  l«)>edew's  laboratory  at  Moscow,  the  pressure  obtained 
HometinteH  rising  to  ««  ninch  O  'i)  ilyncs  prr  i^'iiuare  centiniotra. 
Hy  means  of  a  ii-l.'|ili.i:.i'  mi  uliiiii,  !,t  it.  -.mis  t'oiiml,  that  through  a 
large  rem'^f  !!:!  fjn  i.-  '.n-  i \i  rti  il  liii  n  Mirfuru  un*  proportional  to 

lUl-  iliti-llMly  111  till-  K:..i;:ui. 

BoiJi  tiii-vry  and  experiment  justify  tlio  conetuaion  (hat  when  a 
1.1  nrcfi  is  pouring  out  waves,  it  i»  pouring  out  with  them  forward 
iiioiueiituiu  wbteh  it  tuonifcsteil  in  (lie  back  presaun  against  the 
aoiiree  and  in  the  forward  presaonwbeothe  vaves  reaeh  an  opposing 
inrlaee,  and  which,  in  the  meanwhile,  mntt  be  regarded  as  taavel- 
1  ng  with  the  train.  It  was  shown  that  tliii;  iilca  nf  mninentum  in 
a  wave-train  enables  us  to  see  the  natur<:  o!  ■.;u'  no::-  n  of  a  beam  of 
light  on  a  surface  where  it  is  reflected,  absorbed  or  refrftrii  ii  'aIiH- 
out  any  further  appeal  to  the  theory  of  the  wave  motion  uf  win  h 
we  suppose  the  light  to  consist.  In  thi^  c^tf  of  total  retiectiun 
there  is  a  normal  force  upon  th<  Mint nc,  ni  the  case  of  total 
absorption  there  ia  a  foice  normal  Ui  ihn  »iieliice  and  a  tangential 
force  parallel  to  tlie  surface  ;  while  in  the  case  of  total  refraction 
there  is  a  normal  force  which  may  be  regarded  as  a  pall  upon  the 
snrheeernpreawwefaiBUHtliia.  In  mur  real  nfaienon  then  will 
be  reflection  aa  wdl,  bnt  widi  nnpolarised  Ufht,  in  theeaae  of  glass, 
a  calculation  shows  (hat  the  refraction  pull  is  always  greater  than 
the  redcction  push,  even  at  grazing  incidence.  An  experiment, 
made  by  the  President  in  conjunction  with  Dr.  Barlow,  waa 
describetl  to  serve  as  an  illustration  of  the  idea  of  a  beam  of  light 
being  re?»r<ip>l  Rf«  a  stream  of  momentum.  A  rectangular  block  ol 
1,'lniH  u  .L- H  iMp.  iiili  i  !,y  I  iiiisirtz  fibre  so  that  the  long  axis  of  the 
lilijrii  w.H  ii'iih'nnial.  It  wii.s  hiinfr  in  nn  cxhansted  case  with  gla&s 
wtniii;'.'.-,  i\iiil  a  Ilhil;..  ii.tiil  lirnni  of  h^'ht  wns  'hroctH'i  >  ii  ti.i  iiueend 
of  the  block  so  thai  it  entered  centrally  and  emerged  centrally  from 
the  ether  end  after  two  internal  reiieotiona.  Thus  a  etnam  of 
momentum  waa  ahifted  nanillel  to  itself,  or  in  this  pattieular  eaae  a 
eotmler-clockwiae  eaaplc  acted  on  the  beam.  By  suitable  means 
the  clockwise  ooapla  on  the  block,  due  to  (he  pressures  at  (he  (wo 
internal  reflection!),  waa  distincdy  observed  and  approximately 
meaMured.  Yiie  result  obtained  was  of  (he  same  order  as  that 
deduced  from  the  iueasaremen(  of  (ho  energ>M>f  the  li«at(i  bv  means 
of  a  blackened  silver  disc. 

The  extreme  minuteness  of  these  light  forces  appears  10  put  them 
)ii  yond  consideration  in  (errestrial  alliiirs,  but  in  (ho  Solar  system, 
wliere  they  have  freer  play,  and  vast  tiiiie>i  to  work  in.  their  effecta 
may  mount  tip  into  importance.  On  the  hurgcr  bo«iies  the  foroe  of 
the  light  of  tho  sun  ia  aiuall  cuiupared  with  the  gtavitationa]  attne- 
tioni  imt  as  the  ratio  of  the  nuliatiaa  nraianee  to  the  grantation 
pall  varies  inversely  aa  the  ladhiB  if  the  density  is  constant,  the 
pres^iuro  will  balance  th,'  pull  on  n  apherical  abnorbing  particle  ot 

the  ilonsity  of  the  earth  if  its  diameter  is  about      .'  in.  The 

possible  elticts  of  radiation  presHurc  may  bo  illu:itra(ed  without 
going  1»  such  fini  iuiivi  as  this.  In  the  case  of  a  particle  of  iho 
density  of  the  earth,  and  ,  Vneio-  in  diameter,  going  round  the  sun  at 
the  eartb'a  diatanoe,  then  are  two  eSeets  due  to  the  nn'a  iidiatian. 
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la  the  first  place,  tho  radintion  pu»l)  i«  ^Antliof  tlie  Krantation  pull, 
■nd  tbo  result  ia  eqiiirulcnt  to  »  diminution  in  tlie  sun's  mnra.  In  the 
Mcond  place,  the  radiation  iiljaorbiHl  by  Ihcpnrtjck-  (ind  given  out  a^'ain 
ot!  all  sidcB  is  crunhcil  up  in  front  as  the  panicle  niovea  forward  and  is 
(ippncf?  oil!  fi{ihtTi!!,    T'^'.'rc  n  ihjlitlv  [jrc'ntcr  prpssnrp 'in  the 

iiiifiri^;  t)i  iij:-[)lii/vi'  :'::jit  i!i  tin- r.'Ofiliiii;  iiiu», -iLni  Uiin  appf;Me  n:- 
a  BiuaU  Ksistuit;  faci  u  in  On-  :'.iri'i  timi  af  mutiou.  Tbrougii  this  the 
pArtit'le  t«nds  to  luo  .  r'  m  \  ih  rri  i-ini;  nfbit,  spirallioR  in  towards 
the  »un.  As  there  ie  «^u^U  iciv^on  '.u  i.elieve  that  souie  cotiuits  at 
lca«l  are  coiupoDed  of  eloud*  of  dual,  there  ia  hop*  tliat  aOUM  «I 
th«ir  «ec(-ntri«iti««  niav  bo  explained  by  the  exitlMiM  of  ndution 
prMctire.  If  ths  ptrticks  of  a  dust  elond  circling  round  iho  nun  are 
of  different  eixm  or  densities,  the  radintion  accelerations  on  ihein 
will  differ.  The  larger  particles  will  bo  lew*  affected  than  the 
stuatkr,  will  travel  faster  round  u  given  orbit,  and  will  draw  more 
i-to'.vls  Hi  tijtt  ir.ls  the  sun.  Thus  n  cotiic-i  of  particle*  of  mixed  Ki:*f-i 
will  ^Tiiiluariy  li.'  ilegraded  into  a  ditTllMd  trail  lengtht  i-mi;  av-d 
bromlrniiii:,  tlir  liin-r  Ani*.  ott  the  innnr  nnd  the  ooarnt-r  on  tin- 
i  iitci-  <."i„'i'.  if  n  pliUh  l.  vvliLi.'  St, II  rii.lii'.liii!;  iniK'li  .-licrj^v  its 
own  iicronnl,  oaptlirco  nnd  attjiciiua  lueif,  as  a  satellite,  a 
oomelary  cloitd  of  dust  in  which  there  are  several  dUhxiit KndM, 
with  gajpa  in  the  icote  of  nim,  it  ni&y  be  posaUde  flut  in  UOiM  of 
tinw  uc  rwliitlioa'pKMure  effiecta  wiU  tonn  tha  diflbMnl  andnialo 
diAnnt  nagu  raiiaaiuling  the  jUamA,  Swih  majr  pomdjr  b*  tba 
origin  of  (be  iing»  cC  Satani. 


COHDUIT  TBAMWAYB  IN  NCW  YOBK  AHD  UNiOOll. 


Mr.  J.  Allon  Riki  i'.  cliaiini  in  of  tlm  Highways  Comiuittoo 
of  tho  London  County  (  '"imcil,  h-.m  jiwt  issued  the  following 
iuonuir.i:i(hiiii,  in  which  he  ni;iWe.i  some  interc■^nIl^'  ■If  t.iiuM 
comjpuri*oii&  between  Ihu  i;oti<l4jit  tramway  syslcuis  of  New 
York  anil  T^ondon : — 

In  compliance  with  the  roijisntt  t>f  the  oommiltee,  I  have  pleMUre  in 
subtuilting  the  lollovui^'  intit;  ulars  with  rodard  to  tlm  working  ot  the 
conduit  iysUm  of  Iraoiwajs  to  the  City  of  New  York.  No  other  system 
of  mechaniea)  traction  is  now  allowed  oa  Manhattan  l>^land  (New  York 
proper),  but  the  overhead  system  still  pnvnils  in  Urooklyn  and  the  out- 
Iviii  !  >lLsui<  '.-  iHiiiti  i  f  Manhattan,  and  aUo  in  Jeiwy  City.  Doth  the 
I'ulilii  m  il  thij  iicillf  T  w.'Jiiii  the  aity  have  be'n  converted  to  cleotrio 
coodnit,  and  atso  many  ot  the  "  cross  tomi "  hotae  linea.  The  original 
cact  at  aaoatiiiiitine  the  Hroadway  caUa  ttaaa  ma  MUHifilM  par  aule  of 
■iUBla  Inwir.  A  considerable  number  of  faocM  lines  itill  ailat,  tnt  many 
of  these  are  now  on  li'r  rrnnn^trtiction 

Orii:inally  tbcin  v/m-  <r.  tr  10  independent  utreel  car  oompanin  in  Ni  w 
York,  but  now  the  rnlito  system  l«  o|>erHtrd  by  •■  The  New  Y'ork  CitT 
Street  Hallway  Co  ,"  which  has  iibi-oi bed  •■  The  Metropolilan  Strtet  Rail- 
way Co ."  "  The  Third  Avenue  Co.,"  and  the  other  smaller  companies. 

The  lines  truvvrse  the  most  densely  |Kipalated  diatriela,  and  tba  iimlBe 
and  eariiisp!  exceed  those  of  any  other  street  railways  In  tho  world.  The 
(Imt  Conduit  line,  3  miles  in  leiiRtb,  wa3  laid  in  Lennox  avenue  in  1KQ4. 
anr)  'I  proved  so  efhcieot,  reliable  and  eoonomical  in  ni'criiliLiii.  ihat  the 
extension  of  the  electric  conduit  ■vsteni  was  decided  on,  not  only  for  all 
new  lines,  but  al^  lu  place  uf  the  cable  sy«t4!in.  In  oomparisoD  with 
which  it  showed  an  teonniny  in  openition  of  al  leaM  ■'>  cenlx  per  car-mile. 
No  printed  report  la  published  by  the  company,  but  tlie  chief  engineer, 
Mr.  H.  O.  Surrctt,  very  kindly  furnished  me  with  porlicuUrs  of  the 
Tr  rkiii)/  iif  the  lilies  during  tho  Is'^t  fliuu  ciAt  ymr.  Home  ot  theee,  in 
vu:tipiLri.  >rn  witli  concspoudiog  li^^  ait  '  un  iIk-  Council's  South  fiwA" 
conduit  UncK,  will,  I  think,  be  of  interest  to  the  Committee. 

lit  eU  Ihtta  now  SIO  mOaa  (counted  as  tinnle  track  )  of  conduit  Uuei 
in  New  Yorih  oonpaied  with  the  IBS  nlla*  ol  tnuaways  iaUo  eoonttd  •* 
oUipU-  track)  in  Uta  Comate  «( Iiond«ii>  tl  wUah  UH  ailaa  ana  oinMA  to 
ih.  (  ir.cil.whilBinmitta  aUUtemata  to  boponhaaMl,  thelaatlUiliit 
in  in  lull. 

A  universal  2  cent  fare  (2id.^  la  charged,  but  a^  tlu'  imn-ri  r  r  '.d  i 
inevaili  (entitling  a lUVKscngerhy  the  payment  of  one  fare  to  a  oontinooua 
Iida  over  two  or  more  lines)  so  large  a  proportion  of  paaawgaMtehaaivsn- 
tace  of  it  that  Ibo  average  fare  per  journey  is  iMlueA  lo  8)  cents,  or 
very  slii;htly  iMiin  than  l}d.  A  fiiu'le  faiH  under  this  ivFtpm  maybe 
nia.lf  inuiiut'li-  fur  s  distance  of  1  >  unlet .  The  Counci/H  liiKhf  t  tare 
is  ad.,  for  A  dislaiite  of  miles,  and  tiie  lowest  ^d.,  for  a  inaximum  ride 
ofahOOta  Uila,  the  aveia(;e  distance  for  a  jd.  fare  beini;  two-lbitds  of  a 
inU*.  Moreorer,  a  system  of  workmen's  ticaels  peculiar  U>  London  is  in 
foteo,  tbo  charge  beintj  Id.  siturlr  jsiirney  for  any  di»tiinec,  and  "Jd. 
for  a  return  journey,  the  return  ti<^k.n  |..  in^'  available  on  the  Murn*  day. 
This  privilege  U  ■.  erv  (  >ti  ir-.i-,  rly  n-f  1.  TIj.j  avtra^'t  fiitf  on  tht  rnijncil'a 
tramwsvti  i-,  for  U;,  -i:  n'a^.in-;.  IhU:.  o:iK  jLulll  O'.i.lJ. 

In  New  York  the  average  Fpced  on  all  the  lines  is  10  miles  per  hour, 
thapaMMWimt  o(  mfla  eo  Lonw  Bn»d»»;  and  laanf  at  tha  ••down 
town  "  «roai  Itaea  taadhiK  to  hriniK  down  the  ftvanutft.  ror  thooe  atreett 
even  a  le^t  s|>eed  is  attained  than  i*  possible  in  the  eaae  ot  the  bu^est 
tborouKhfiu-r*  traversed  by  the  CtHUicirh  electric  lines,  whereo*  on  the 
more  occn  •'■ip  t  .a  n  "  Iro.  1-:  a  higher  speed  is  attained  than  lajMriBitted 
ty  Uio  Hoard  i  ra.ie  m  [.•  .n.i  ^ri .  The  average  of  10  mllei  Ib  IMV  York 
compare*  with  an  average  of  about »  milaa  in  Loodoo. 

Ob  tlia  Bnwdmy,  FMlth  AvtMa,  and  aoav  otfiac  lines  a  headway  of 
If  to  SD  aiaonda  Ii  mfBtafaed  loi  eifatii  kema  Ib  Oo  busy  part  of  the 


day.  Both  of  the  Une*  speoially  mentioned  are  inlerAected  in  thotito 
by  V(  ry  busy  lateral  thoroughfares,  and  pass,  for  some  portion  of  their 
Tflr-'.f.  tlirotiph  streelc  so  narrow  that  vphiales  standing  by  tl^e  Ifrh  have 
to  [lA-ftJ  with  great  car>j-  T';c-  rciuli  is  that  a  Iaij:«  iiumri  r  of  acci. 
itrot!:  DC  jr.  especially  coili&i^us  uiUi  vehiclee,  and  the  amount  and 
r»tiii  G  of  the  claims  on  acoount  cf  aceidenta  MO  naataf.  iaproyailioo 
t  J  pi:pul.il)  ;in  and  mite«ge.  than  Is  the  case  In  IiOnoOB. 

The  fell- jwiiii:  tit'ui,;s  with  n  kmi  I  t:>  ilip  ean5:!!R  j?<>wcr,  *o.,  of  tho  Now 
Y'otk  lines  are  luipnriiinl  ;  — 

The  aveiage  earniog  |iow«r  per  car-ratle  is  from  A3  to  3t  cent?  t 
Is.  i^d.  to  Is.  5d.  (dollar  at  4s.  Sd.). 

The  operating  cost  (including  maintenance,  repairs,  renewals.  ^3ci 
dents,  <Vo  }  per  car-mils  is  from  14  to  15  cents,  or  Td.  to  <id.,  making  a 
net  profit  per  car-mile  of  about  19  cents,  or  0}d. 

The  Nsw  York  City  Street  Hallway  Co.  has  about  a,<WO  cars  in  u^e.  ill 
single  deck,  but  many  of  these  are  open  or  "  summer  "  oars.  An  as  <!:itK" 
of  l.tiOO  can  were  in  daily  opetatioD  during  tho  year  under  review,  and 
'i,OU,HM>aar<milei  weranwi  ttii  mileage,  forthe'JlO  miles  of  track  In 
i.'^a,  at  19  eenls.  gives  a  proStliir  fba  year  of  9<,),882.i>h0  (say  f-i.OV.s'.l-Ji, 
an  sverace  of  fo.xftl  \vt  mile  of  ninple  line. 

Till  1  Oft  nf  .:Hin»tructi:>a  of  the  New  York  conduit  linrj  averaged  from  . 
»ltMt.O(K)  to  $l-i.^,CKIOp«r  mile  of  single  track ;  Uiis  cost,  including  all  tba 
oouduit  work,  tracks,  earthenware  dact«  for  the  fv»ler  cables  (but  not 
the  fenler  cables  themselves),  works  out  at  an  average  of  about  £22,500 
per  mile,  as  compared  with  £1H,iW0  per  mile  of  siagle  line,  tha  avania 
ooflt  in  tho  case  at  the  South  London  oouduit  oonilruetion,  piM  £1,000 
extra  for  tbo  earthenware  feeder -cable  ducts,  making  £14. MOO.  ascomnaied 
with  C22,rm  in  New  York. 

Th-:"  iM>st  per  single  mile  of  tb,t  feeder  cables  naad  on  the  New  Y'ork 
e  V '  icm  11  about  iltl.OcN)  (that  is  prRctioaUj£li,XN>parBilaof  ala^  tatAt 

cuutpared  with  £1,600  in  London  i. 

Iba  power  stations  and  sub-stations,  together  with  their  u|al|iment, 
aeil par  mll«;of  conduit  line  installed,  about  439,000<that  is  about  i:n.HiiO, 
OS  coinparf  il  with  tho  estimated  cost  for  London  of  al  'iiil  £."  «"'fll  Thi« 
cumitsrieiHi  is  indicated  in  the  Table  included  later  in  i!::-<  n  imrt. 

The  cost  of  eieaning  tba  ooodoit  averages  |aOO  per  mile  ul  siogli:  track 
;  ^ay  £100),  oomparad  with  MtH  |«r  nUa  ioclailM  to  tha  tAtimatos  for 
ilie  Oooncil's  tramways  for  the  onmnt  year ;  I  AO  mm  ate  employed  for 
oonduit  eieaning  In  New  Y'otk  on  the  '.210  miles  of  track. 

Scrapers  are  used  to  carry  nway  tho  dirt  in  tbe  conduits  between  the 
manhole!),  and  no  cakrd  mud  is  allowed  to  arciimnlite  nt  the  bottom  of 
the  conduit.  The  innulation  holes  are  plsic  1  I  f:  ^v.nl,  and  through 
these  the  cleaners  clean  out  tho  conduit  daily  as  well  on  throogh  the 
manholes,  or  sumps,  which  are  placed  lOIMt,  epail  One  of  the  greatest 
dillicoltios  experirnced  in  New  York  Is  the  TBalntawance  of  the  service 
during  the  severe  winter  wenther  will  -1  nnow  insv  mx-iiiiniliitt'  am!  iocfn-e^e 
al  tbe  bottom  of  ;hf  ■■uudiiit.  1  irllifr.  m  i;:ti!^^ .  I  vny  t;i-:  i-td  It  1)1',,  unociza- 
sional  difliiililty  has  been  ixueiienced  in  kinuijlit-traek  work,  tlic  track 
rails haiagtomd  inMraria,MM  in  their  turn  forcing  the  slot  raiU  inwardu, 
and  no  deoraasing  fba  tHm  of  tlie  alot  opening  alonx  which  the  plougli 
passes.  These  are  dilbcultifS  which  are  not  likely  to  ociur  in  London. 
Mr.  Btarrett  expressed  the  opinion  that  the  (Itauatic  conditions  uf  London 
are  iniwh  iiiiire  favourable  than  llitwe  of  N«i»  y<n)i  for  the  operation 
of  ci'iiiluit  triiiu.i.ivw.  Notwitlif-l.uiiiiii;;  the  ■  t.j.rrial  dillicultics,  the 
"  trouble  "  Items  on  tho  conduit  linw  are  eoiisiUvrtd  to  bo  no  greater  ;if 
aagieat)  aaon  thetroU^jriiocs  outride  the  city  limits,  white  tho  operating 
exiMmiiee.  inelodlllg  nHdntoiiance,  repairs  and  renewals,  when  the  greater 
life  of  the  conduit  work  is  ink' n  ii  '  u  (i<'Oi  nut.  i<i  ennsidrrcd  to  be  in  favour 
of  tbe  conduit  system. 

In  New  Y'ork  the  day's  work  of  motor. men  and  conductora  consist*  of 
10  hours'  labour  out  of  13  oonsecuuve  bour«.  The  niotor-uien  receive  a 
minimum  wage  of  $'i  10  and  a  maximum  wkk<^  of  S'.^.SO  per  day  for  a 
full  day's  work.  For  the  firnt  year  $3  in  i"*  isd-) ;  for  tltc  second  year 
S'.'.'i.'ii  (!>s.  4J.) ;  for  tbe  third  year  $t!.3i>  i<is.  Sd.; ;  nnd  for  the  fourth  and 
lifth  iui.l  lift,  r  -.lif  fifil.  year,  M  .50  per  day  IOh.  4,1.  i,  The  rates  ol  pay 
of  t^:e  coniliiclur-i  iirr  a,  follow  {—First  year  J  J  {tin.  itd.  ;  Eocond  yeor 
ti  lO  (Ha.  tkl.):  tbird  year  (9a.  Id.):  aiidafist  the  liitb  year  UHi 
(9t.  M.).  CkHidnit  aieaaaia aia  paid  «il.7J>  (Tfe.  3d.)  tor  10  haon'  vuik. 
C»x  ciMaets  reeeive  bam  tUO  to  il.'io  {6a.  Id.  to  7a.  M.}  Um  a dagr  ol 
10  honrs,  aeoording  to  lhair  voik  and  lanith  al  aomn ;  Omj  tio 
anpiMoed  to  work  seven  daya  par  «Bak»  hot  ia  praaliaa  aiwy  nun  ia  «H 
duly  on  ellcrniile  S  .;i:I.iyi. 

1  ill-  (in  .iicKt  (Mi  l-  iv  I  ^eici.-vil  in  the  seleoUon  ol  the  motor  nu  n.  us  the 
sale  and  eoimomioal  working  of  the  syritem  depends  on  llieir  skill  and 
aflleiMMjr.  Jtioty  applicant  has  to  pats  a  wvcrc  examination,  iMiodiag 
tiata  for  eyesight,  lieaHng  and  colour  blindness  After  an  evamlofttiain 
for  Ibis  purpose  bo  ontors  the  **  wMrml,  '  snl  -ii  tin;  ivr'tficatr  -if  (hi, 
'■  instructjr  "  he  is  lirst  placed  ui-m  pt-  liaviri.:  tliv  iu  i-t.  tr  iil  .;  until 
he  ii  considered  compolonl  to  take  chargo  of  a  car  on  k  morti  crowded 
street.  Of  the  men  who  poiss  tho  physical  exuminiktiou,  only  about 
40  per  cent,  finally  qualify  as  first.class  men.  Neither  the  motor  men  nor 
conductors  arc  permitted  to  sit  while  on  doty  on  the  cars.  This  is  also 
the  rule  in  all  tbo  large  American  and  C«uadian  cities.  It  u  not  con- 
sidered possible  fur  Uie  motor  lutui  to  o|M>r«te  electric  c»rs  with  safety  in 
town  trafllc  unless  ho  i«  in  a  standing  position- 
It  will  thus  b«  seen  that  the  constructional  co»t>i  in  Now  York  an  abont 
W  per  cent,  higher  than  in  the  ca«o  of  tho  Council' i>  traimajra,  tilii  btlng 
probably  accounted  for  by  tho  facts  !  i. )  that  some  portions  of  the  OOOdoila 
had  to  li«  excavated  through  solid  rock,  ^ii.'  that  an  extended  and  more 
expensive  form  of  yoke  is  used  than  in  London,  (iii.i  that  all  labour  and 
materials  are  detNT  in  Now  York  Uian  in  London  and  (iv.)  that  tbe  pipe 
obetractions  are  gwattr  than  thew  mti  viih  to  the  laaoBilnubm  ol  the 
Council's  lines. 

The  oonsuuction  of  aliihe  KawTotk  aonlaStlinw  haa  Imm  oanrlad  eirt 
by  the  opt.ratini;  L^mpaBf  iiadl,  withoBt  tho  ivlurtnBliOB  ol  k  ooatnetor.' 
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TaUt »/  Comparitan  btUettH  tht  .Wir  Yorland  Ijomian  Ciytinttj  Qmhal 
Con/luil  Sii'tttu. 


'        New  York. 
210mi]eii{aiDRle  tnok). 


Aiaatitmam  mnlmgi  fir 

AverAfie  opentiiig  coat  per 
ev-mile,  includitig  re- 
pftln,  renen'al<  and  re- 
oonttnicitoii.  iiiiLinlen- 
Mioo,  •coidetiu,  *c. 


nribfereOBdUtfilMnliu; ! 


\tfT  snnnm 

AvernKc  coft  of  conEtract  .  f  <0,OIW >P  <MjOOO 
iDg  oondaic  tine  per  car-  . 
mile  ol  ungle  track,  in- 
cluding cable  daeta  but 
not  cables 

Aivng*  ooiit    of    feedtr  CBiMO  tXJUt 

caVifr*  p<  r  inili'  of  sinirle 
track 

Coat  of  power  statian  and  £5.800  £«,HjO* 

■ub-jlitioa  par  Bule  of 
■ingle  tnak 

Average  spead      vhiob     10  nUw  an  hour        8  luiUe  ao  bour 

rars  run  I 
Hour*  of  motoriiivn  and  10  hoar*'  labour  (in  I'i  10  hoars'  labour  (in 

conductor  -  conwODlive  hmini  i  i   I'ii  houra  average) 

Fai  ot  motormcn  per  da; .  ,    Ma.  tid.  to  iOs.  4d.    4«.  M.  to  6a.  3d.  (74  per 

OMrt.  •»«•.. Hd.) 

F»yoraoiiaaatan.ao.....  I    8«.  M.  to  >■. 9d.    t4*.M.t«6«.Sd.)r>.'>  per 

I  cent,  at  <I«.  ltd 

PnynfooDduiteleaneri.do.  7a.  2d.  Ss,  td. 

PayofcarolcanoraperwpeV-  f-V ;t-  Sii.tn£2,  tfe.i.d.  £1  6s.  toJil.Tx  H  I. 


London. 
54  m'lleti  (single  track  / 


Eatimata  wiihoat 
renewals. 
7d. 


Eatimate  tor 
eunent  ;«ar. 
£184 


It  will  be  noted  tbiU  luidi^r  ilif  licnii  n(  -  i,'o4ot  operation  "  iu  Now 
York  the  Agure  of  7A 1  jnr  cnr mile  in<  Indr  .  kII  renewaU  and  reooo- 
structian  ol  linca,  rolling  t-uvii,  v  ■  .  and  no  «um  has  therefore  to  be  gel 
anide  for  tbi>  purpose.  Un  the  Conncil's  lines  the  pr«««nt  eatimatea 
(with  labour  50  per  cent,  lower  than  Mew  York)  show  ao  operating  fO't 
from  the  Greenwich  station  of  7d.  pei  cat -nv'.e .  and  it  is  »V-j  pruf.osed 
to  Bet  aside  a  furttier  Id.  i>t:r  cur  :ai\t-  un  &  ■*  rt- iitv-iii  lefprvc  fnnd." 

The  average  life  of  "  special  work  "  ia  given  for  New  York  at  fire  jean, 
•nd  that  ol  atialgbt  track  lO  years,  while  the  Iraflic  on  the  linei  k  moeb 
baftTter  than  In  f/mdon.  The  average  estimated  life  of  "  apeeial  work  " 
and  •Uaighl  tracks  on  the  L.C.C.  lines  is  fixed  at  ao  avtrage  of  seven 
year*. 

AmonK  ttie  important  sdvantftgrs  in  n  eity  like  Ijew  York  of  the  conduit 
ever  the  trollrj  ar>:  i  ousidr^rt'd  lu  hi'  '!  <  ihe  greuter  aixhtlineas,  (9)  the 
abeence  of  danger  from  lire  wires  in  lh«  atrweb,  (8)  iBuaunity  from 
dinjir  ol  ilMtiQliiti  to  wtof  nil  pn  hmIm  ortngto  iMifcitii  awidti  i  inr 
tan  to  llw  omwitt  burttad  M  Ml  mtam  ■«  in  tlu  mm  of  tli*  trolley 
aysteni,  (4j  greater  dorability  of  oonstmetioo,  the  condactors  and  insa- 
lalor«  in  the  tub«  lasting  probably  30  years,  aa  compared  with  three  or 
tour  years  for  wrrhead  «;r«!a  ;  'H'lno  lo.in  of  i^nrrenta  by  bad  contacts, 
greasy  raili.  or  injpertect  iKjuditiK  <'<  raili..  urnl,  eonaeqaently,  no  dis- 
turbance to  observaiorieu  wiiere  miignetio  observatiMMi  are  eaniid  on. 
Similar  -■* — fgr — ill  nn  ilniitit  lii  iii|MriMnMi  !■  fiiMiinn  MMntoud 
\>f  oiperieDce  to  obtain  In  Kaw  ?ork. 

The  oompariaoiis  wiib  the  Now  YorV  "  coat  of  opfration  "  an-l  "  lif«  of 
plant,"  <te. ,  are  of  more  value  to  I.unJ'  ii  tln^n  the  earniag!).  av<!rat:r 
(are  being  so  mocb  higher  in  New  V>>rk  [hun  m  Lnndnn  uv.i  ahrr  Kprcml 
einOMlaaoea  as  above  indicated  otirnUiniK'.    .\X  -hi'  mw  timu,  it  bhove 


with  what  remarkable  eoononiy  a  compute  ciinslua  ijblcm  in  a  large  city 
like  Kew  York  can  be  operated,  and  indicates  that  a  slight  readiutnient 

of  the  Coancil's  pruont  f«r«s.  or  the  sias(«i  now  given  for  a  jflU  or  Id 

(an,  wuWidd  maieri?,!!'-  ti  a,--  "r.-nir.r  -m-vf--  uf  the  " 


TBAHWAY8  AHO  LIGHT  BAILWAYS  ASSOClATiOM. 


Tha  Annual  Genwal  MMtinir  of  ibe  Tnmwava  and  Light  It«U- 
ways  Aaaociaiion  wa»  held  on  Friday,  February  ioth,  at  the  Society 
of  Arte,  the  chief  buaiuess  being  the  prssentalion  of  the  report  of 
the  Council  for  1901,  and  the  election  of  a  PrMident  wid  some  now 
Members  o(  Council.  Mr.  C.  A.  Bakar  (the  miring  rnwidcnlt 
took  the  chair,  mid  in  the  course  nf  a  short  speech  inerttioncd  the 
fact  that  there  biul  been  «n  u  iiliii  JEi  t.i  the  nicuibr-mhip  during  the 
,\ ear  of  nienibens.  The  ripnit,  ^siuoli  is  sliort.  frivft  'he  iiaiiie^ 
of  these  new  inoiiibetN,  a  list  iIk  pn;.,  :  ,  r.  1 1  il  .iitigtlic 
seiiiiiou,  and  the  naiu«ituf  the  nuu<iinil;i/ii»  (or  them  u  (  '(;imrU.  The 
latter  unaa  (oUow* :— Hon.  Arthiir  Stanley,  M.r.  ii n-i  i-  uu,  I.oni 
V«H»«  of  Harrowden,  H.  Enifland,  J.  It.  Hmuilion.  ,(.  H.  lliUer. 
and  Stephen  Selloii-  The  report  wsii  unaniniottaiy  adoptod  ud  the 
Cwinoil  nominations  ngr«t"I  to.  Mr.  iiaker  then  introduead  <be  Hon. 
Arthur  Stanley,  who  look  tht  f iMtdwUal  chair.  

*  Thiaflffim  (•  liuad  inoii  c 
mtiii(  itMloQ.  aod  irilb  1,000 


_  powar  (loin  the  Onanwich  geu«- 
eus  to  «v«ifeaMi  orar  lOQ  nilM  Of  il 


The  new  I'rcsidcnt  said  he  presuuied  ho  han  to  thank  hii 
roniiMtloti  with  fha  South  LaaanUn  Eleetrie  Ttunwam  Co,  tor 
tlio  honcrar  wfaieh  bad  been  eonferrtd  ti|Km  bhn.  RehmnK  to  tha 

difTictilties  wliich  tramway  conip^niea  oxperienced  with  local 
un(faoritic«,  he  said  he  was  pleased  to  notice  thnt  this  was  fast  dying 
out,  and  as  nn  o\nim>le  mentioned  one  particular  local  a>uli  rit\  on 
the  line  of  loute  of  She  South  Lancashire  Company.  IIuh  i-:>i)y 
hft'l  p'-fi^trrtlv  rtf-Md  l,>  pvt'  nny  fnrilltic*  whatcvir  in  th<' 
fo:iip;Uiy  -.;i)lil  tli'.  v  iiiiil  hoc:!  priiilii'iilly  forced  to  do  SO,  \(\i  r  l/.o 
tnuii"  l.aii  ix.-cii  runnmg  iv  Rhurt  liiin'.  ln.iwi  ■■■er,  «  metuhi  r  ul  ih'H 
Cunui'il  waited  upon  him  nnA  '.nfortmrl  liiiii  ihul  Imd  it  incn  knywn 
vUml  a  benefit  tramways  would  cou^«)r  <ipaii  thetu  >io  0)>po»)lion 
wonid  ever  have  boon  offered.  Ho  only  wiahcil  they  had  «)mc  to 
this  slate  of  mind  earlier,  us  it,  would  have  saved  tlie  tramway 
coinpanv  onoy  Ihotuutda  of  aotrnda.  Tramway  compaxtiM  did  not 
esiat  Mwly  for  tho  purpoM  of  Mng  fleooad,  and  tJioy  were  not  to  be 
looked  upon  as  n  ooiupany  which  wn»  to  supplier  oir  Mrta  of  thingii 
fir««  of  charge  which  any  particitlar  local  antMRty  required. 

With  repir.T  !■  m  ifnr  oiifte*.  a  good  deal  waa  now  beinf  b-enrd 
abiinl  ihi  •<■,  i m  In  <■[  ukl  only  nay  that  if  anybodv  found  a  ci  EufKr 
mode  of  traction  itum  ii.  m>r-tnl  wHpp!  on  n  int-tai  rail,  thiit  would 
displaeo  the  trainwiyi*,  I  ni  tlun  wni  i<at^iinl\  not  fviuiid  in  the 
mutor  'bus.  Woulii  ii  uot  Iwpotuviblt:  ioc  liie  iraiiuvay  u!>^oci>itionK  to 
co-onlinalo  and  co-operAte  their  forceft  ao  as  to  present  a  united  front 
to  lilt  opfKwition.  The  iuUividual  societies  now  oxiating  could  ninuun, 
hut  Ibom  tlmild  bo  itifeiBtod  om  ooBtoal  badiv  wfal^oanMtpMk 
with  anfhorily  and  to  >ii4ikih  all  appMla  riwaU  bo  undo.  A«  a 
matter  nf  F.-ict.  this  O^pM  to  be  the  function  of  Iha  Tmaways  aii'l 
Light  liikila  ays  .Vswoonitian,  but  apparently  it  was  not  w>. 

Hcferring  it)  the  Tramways  Exhibition  at  the  .X^rifiiHtiml  Hall 
thin  summer,  Mr.  Stanley  mentioned  that  it  was  li  .p  li  I  ■  have  a 
jo'iit  cniivi-nfifin  ••-nrnwriy  iiiithnritii«s  during  the  J',x'':  i!'it'  ii.  '»nd 
III  S.'iilr]ii:Mr  it  v.,1-  i.>rM|i.-.fil  in  ji.ild  a  convention  nf  iriiaw.iy 
matiiiKent.  A  meeting  hud  uUo  ii.'. n  irraTiffnl,  niid  wouUl  j>jvLiit.>lv 
take  place  very  shortly,  witli  the  Ass.  i  int  .)ti  i  f  ^funicip«l  Corpora- 
tions, the  object  being  lo  present  a  jumt  repre«ei)tation  to  the 
(iovemment  with  »  viow  to  doing  away  widi  Mine  tt  Uieobaoleta 
rcgnlatinna  and  boom  of  tho  anomaUM  which  oiiated  at  prcaent  in 
connection  with  the  tratuwny  industry.  .Xfter  suggesting  a  number 
of  points  which  might  well  lie  discusaul  during  the  (oithcotuing 
niri  tings  of  tho  Society,  the  spcaJtcr  drew  ntumtion  to  the  (jnestion 
>  I'  ii  .u  lights  un  vehicles.  It  was  a  peculiar  Htate  of  things,  he 
aai  i,  wlifn  all  fast-going  veliielos  wvre  r«n*iipp!lci1  to  have  rear 
light'i  w  liilnt  the  slow-going  Irulln  »vii?<  i  i  o;ji|iolled.  Could 
not  tile  .\.-,:t.nnohile  Chili  nr<\  lln-  Triiii^Wini  •iiiil  l.i;,'ht  Hajlwsvn 
Ashocialion  coii.lj.uy  in  thi'-  ini.'\  rriK'iit  ' 

A  hearty  vote  of  thanks  having  il>*M>n  aoconied  to  the  reunng 
rrMidnrt  (Mr.  a  A.  Bakar),  Iha  proeeoding*  tomitnatMi. 


COMTEMPOBART  ELECTRICAL  SCIENCE. 

(Compiled  by  £.  £.  FoURXllK  d'Albx.! 

Xetc  Tyjir.  <'/  Almospligiie  /mm.— P.  Langsvio  ]»■  diMOVtrad 
a  type  of  slow -moving  ions  whose  existence  in  the  atnoaplMn 
ha«  hitherto  been  uii8ii8|>ecteil.    He  tised  Ebert's  method  ol 

cimiliictin^'  .lir  throitgh  a  cylindrical  condenser  and  meaaiiring 
tbe  currents  passing  through  the  condenser  with  various 
E.M.Fs.  and  various  vdocitii-  oi  :he  blasts  II''  o)ii;iitied  otily 
two  different  niohilisios  Unn  was  the  well  known  ntohtiity 
.iiiioimtiiiL;  to  1  .Tern,  for  ;»  nnnlicnt  of  1  volt  per  centimetre. 
The  other  niobiiiiy  was  4,000  or  5,000  times  leas  than  this, 
and  corre«|ioiids  to  that  found  by  Townsciid  in  fre8h]y-pre|»MMl 
Rases,  or  that  found  bj  BlooK  for  the  ions  of  phosphortw. 
I'.lMrl'e  iiutriimont  aa  mnaUy  coMtmcted  f.iils  to  indicate 
thoio  WU,  which,  however,  may  convey  SO  times  more  elec- 
tricity than  the  ii'^ual  onc3- 

[f.  LaNOKviK,  CmfU*  BtndM,  itnuuj  1»M>1 

Th">i  ii  of  Kl  M  '  ,  '  — L.  Kahlenberg  criticiscR  the  elacbO' 
lytic  diMocialiuii  ilicoiy  a.«.  develofMsd  by  van't  Hoff  ud 
ArrhoniuF,  and  maint^kiiin  th.it  in  of  it^  iire^i  nt  jjopularity 
it  cannot  by  any  roeant>  lie  n  .n-.i  lijreil  .i^  ^v^dl  cjiijbliehed.  He 
contends  that  the  facts  pre-.iitfl  liy  An  hniuiiii  in  his  orij,nnal 
jirticle  are  not  Rufficient  lo  serve  as  n  bois  f  t  the  assumption 
of  electrolytic  dis«»ifiution  in  foliitioii'i.  an  1  that  while  iso'ated 
facU  may  here  and  there  be  interpreted  by  nteans  of  the  di*so 
ciation  theory,  the  bulk  of  exjwrimental  evidence  gathered 
since  1N>'7  s|icaks  strongly  againat  the  theory.  All  data  of 
frc'/iiiy  ii'!iiit«  utidWiiingpointo  of  MiUitions  on  the  mif  In':  I, 
and  gf  wtilecuiar  conductivkioa  oo  the  otlwr,  ahow  that  tJicre 
is  no  sucb  relatioit  bwtwwm  than  a«  the  thmiyaf  claelnNlytto 
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dinoeation  raqninB.   The  hypothorin  of  Arrbeniui  ennnai  bo 

hamoniKed  with  the  ficU  of  thermal  chcnmtry,  nor  with  the 
luw  of  luiisa  action,  autl  this  ccmstittitcH  u  stn>i)j{  ui-giiiucnl 
against  the  hypothesis.  But  the  hy|)othcsi«  uiipi-iir^  at  its 
worst  in  the  cuac  ()f  n<m  ar|iutoiiR  mliitiona,  sndi  tlnvic  in 
Itijuid  ammoTiij.  Ii  |uiii  ■■iil|ilmr  ilioxiilo,  utiil  IhimuI  hyilin 
cyanic  aciil.  The  most  .■ilk-.iinl  applicution  of  the  iliH-Hui  iatiuii 
hyjjoLliL'bis  is  to  sulwtaiiccs  th  itarc  not  sohitions  at  all.  >uc(i  it- 
fiuc<i  Silts,  piii'c  solvents  and  ga-scs.  Since  lh€-o  m:\y  W' 
re^ardud  aa  solutions  100  |K»r  cent  Htrnng.  one  i'.iniK  t  ;i]>|ily  .1 
Uworv  which  adii>ilt<?<)ly  only  holds  8trictly  for  inliinlely  dilut* 

•oltiuotis. 

[h.  KjtlMXHKHa,  Pkilmnphical  .Wnffu.'f nc,  !''cbiuiiry,  l'.H)S  ] 

Oilman  E/ni. — If  light  tniversea  puMtlel  to  ilie  lines  of 
force  very  attenuated  Bodinm  V!i|)our  placed  in  a  magnetic 
Held,  the  plane  of  tx>larisation  xa  rotated  iu  the  positive  direc- 
tion for  all  {leriods  lyiD{(  outside  the  components  of  the  doublet, 
but  in  Um  aM;^v«  diracUon,  and  very  strongly,  for  |ieriods 
iatenuediftte  Mtwowi  tlMne  of  the  comuonent«.  If  li^ht 
tniWMS  the  vapour  normally  to  the  field,  tliore  is  double 
nfnetion,  m  predictc4l  by  Voi;j;t  from  theory.  When  ulaccd 
in  a  magnietie  flsld,  aU  isotropic  bodies  ihouid  ihow  this  double 
refraction,  bat  to  ■  measurable  degree  only  m  the  neighbour- 
hood of  the  ftbeorptloo  linm.  Tho  oj^erimontitl  work  carried 
out  by  Voigt  and  Wiaehert  in  eonlimation  of  this  roniH  has 
BOW  been  extended  hy  JSeeman  and  Geei>t,  who  worko<l  with 
•odium  vapour  m  dilute  that,  in  a  strong  magnetic  field,  there 
were  seen  the  four  absorption  lines  correspcftiding  to  the  com 
]>oncnts  of  the  t|iiartet  into  which  the  line  l>,  is  split  by  the 
magnetic  fieM.  Thu  manner  in  which  thu  d  iu'ilo  refraction 
depended  ni^ni  tlir  ]i«riod  coulil  he  prodittcil  from  Yoigt's 
lhi:rir\,  «'|jK-li  Ikus  1h:l'!i  lirillunliv  rolilinuod  b}'  the  rcsillti!. 
i'liiiif  jKil  11  i-.i'<l  Ii;;ht,  uii'lrr  u/iiiii;tli  of  irn|<'<r.  to»lio  vnrtical, 
wa-i  iin:l<'  ti>  fall  tui  ii  l>;iliiiit  t  ri>mp<!ns.il.<ir  "  it li  liot  i/.iiii 
etiges.  'I'ho  lii;lit  itiuii  ttaviTsfd  a  second  Nicol  crus-fi.  An 
image  of  the  system  of  parallel  interference  liauds  w;ih  thrown 
on  the  sill  ot  the  s]>eclro8co{)o.  Tho  light  was  finally  aualysed 
by  means  of  a  largo  Itowland  graUng  mounted  for  |<arallel 
light.  On  |:.iutiiii,'  the  field  on,  the  bands  became  ilistortcd, 
the  veittL.ii  liispljit  iiienta  being  proportional  to  the  dilTerence 
of  phase  between  vibrations  respoctivuly  jKiriillol  and  normal 
to  the  field.  The  authors  succeoletl  in  observing  the  polarisa- 
tion between  the  quartet  of  line  Dp  and  even  in  the  cvtromoly 
narrow  apaeea  BojnraUng  the  aeztct  of  line  l\  In  every  case 
the  phawa  wen  tn  entire  agreemaut  with  the'theory. 

(Zani*ii  aod  Qaiiar,  fVuMraffn^t  of  tfct  itoytU  Aeaitmif  ef  AwMtriat*, 
Dccomber  21,  190IJ  

Calh'xlf  Fall  itt  JlJ  ViiilxjH. — .1.  A,  Cunningham  publishc<i 
two  years  ago  some  detenninatious  of  the  cathode  fall  at  a 
platinum  wire  grating  heated^ by  an  eleotric  current.  Uiit  he 
found  iliat  platitium  Mcame  aoiti  and  flimlly  fused  just  at  a. 
•riticaily  intonetiiw  atiga  m  thn  tmniiinBationa  of  the  dia- 
ehaige.  He  therann  tunwd  to  eiirhoii  m  the  aiMt  infmiUe 
material.  This  reqairad  the  eotduaiain  ol  oxygen  from  tlie  gas 
employed.  The  cnnree  ot  onrreat  and  catfiode  iel]  ihow  a 
remarKftblo  gouei-al  tcsemblanc4)  to  thoee  chankcteristic  of  all 
contluctioii  through  gases,  such  as  that  produced  by  ultra  violet 

liylr.  -"liikini.^  ;»  rni'l:il  iriirii('rsi:<l  iti  llu:  ^.i.'-,  wliiirc  l\\e.  saCuralioii 
currejit  is  lii-t  attained.  On  further  iiu k-usju^  the  diffeicuco 
of  jKitcMi  i.il,  ;i  pn  utcr  (•'iii<iucti\ ity  is  pfiducod  as  the  result  of 
tho  iliiiisin:;  cuLlLsiuUb  of  llie  utsgaiivu  ion*.  But  this  is  just 
f!i<!  ^itii^e  wliiili  isordinarily  regarded  iiiitiatiiiL'  the  Iniuiiious 
ilistliji 'i-V-'-  Tills  is  ovidenlly  the  rcgii-n  sif  i.ipi>ily  ini'ru.i5ing 
iimirintidii  liy  c illi<ii:in.  tlmiiyli  r^urli  iiini^uiioii  niu-it  1i.hl;  ln-eu 
going  on  cvcu  during  the  prevalence  of  tho  tomparativel}' 
"saturated  "  current  corresponding  to  tho  normal  cathode  fall, 
ami  in  the  c;uo  of  low  temperatures  even  before  it.  The 
author  inclines  to  ibo  opiuion  tluit  tho  socond  diminution  of 
tho  value  of  4\/dV  marks  the  point  at  which  the  positive  iona 
alio  begin  to  pnidnce  fnah  iona  by  collision. 

(J.  A.  Ccn!IIs'<;hmi,  Phih$«fh{ca{  Magaiint,  F«bruBi7, 1905.] 

Semtdary  Radium  liio/s.—J.  A.MeCleUa8d  bins  discovered  an 
inlerestiog  relation  between  the  position  of  a  metallic  plate 
expoMd  to  mdium  rays  and  the  amount  ef  eepowlaiy  tadialion 


projected  m  varioas  diraetions.  The  leoonilary  rays  are  not 
merely  produced  at  the  hurfac-e  of  the  ]>latc  stnick  by  the 
primary  rays.  They  come  from  all  parln  of  a  layer  of  con- 
»i>lur:iblc  depth,  tlif?  dej>th  depending  nimn  the  sulistanco  of 
whieh  the  plate  is  coinposc^l.  Superposed  on  an  effect  of  the 
iiiit.ii  I'  11!  1  rtliTlii  in  "  li;i\  e  (itlicr  ertect^.  Tlie  Inu  of  reflection 
l.'i  inn  fiiliillcd,  thcrt'  is  nunc  sctKimiary  nniiiitKni  near  the 
niii  ni.il,  wliich  is  to  evjiecti  d,  us  then  tlic  nuli.iLii  .Ji  coming 
fnnn  M>tnt'  (bjpth  in  tlu'  [lUte  a  !«iuuller  thickness  to  ]i«no- 
I  tiiite.  Tile  ;iutl:oi  invi'stigatod  only  those  riiys  which  air 
'  capiiliio  of  penetnitiiig  tinfoil  and  a  few  centimetres  of  air. 
That  the  secondary  radiation  is  not  merely  a  surface  ofTeet  was 
conclusively  proved  by  reflecting  tho  primary  rays  from  a 
single  sheet  of  tinfoil  0-013mm.  thick,  measuring  the  seemdaty 
radiation,  and  then  doubling  tho  sheet  and  adding  mora 
sheets.  Tht  intensity  of  the  secondary  radiation  being  13 
with  one  Aatlb,  it  was  2(  with  two  sheets^  44'9  with  four 
sheets,  and  with  eight  sheets.  This  diows  that  the 
secondary  rsyawen  at  leaat  as  penetrative  as  the  primary  rays. 
[J.  &.  KeOUUitfin.  PhUmn'hieal  ,1/irwtiN<-.  Febraar;.  1906  ] 

Slfrtnn  Theory  nf  MetaUie  Cmdnrlhn, — Tho  work  of  Riocke, 
Drude  and  J.  J.  Thomson  has  shown  that  the  conductivity  of 
metals  for  cicetrieity  and  heat,  tho  thermo-electric  currents,  tho 
Thomsrm  efleet,  the  Hull  effect  and  phenomena  LiiniiEi  ie.i  with 
tiic'e  uiiy  Ihj  oxjilaiiieil  on  the  hypotnesis  th.i.t  a  n]e;,il  enuijins 
a  very  large  numbef  of  free  electrons  und  that  ihe.se,  taking 
]).ut  in  the  heiit  inotioti  of  tho  ?i  "iy,  move  about  with  a 
s|iooil  ilrjH/iiiliiii:  upon  the  tein]ici-.itnre.  H.  A.  I.tircnt*  hjw 
attacki'il  this  proiilcni  liy  a  new  niaclicmaticHl  methtxl.  He 
assumc-ii  lUnt  the  mot.il  er.jni:;iii.-i  but  ouc  kimi  xf  free 
electrons,  having  all  the  same  charge  e  and  the  same  moss 
Hi,  and  that  at  a  given  tcmiterature  tho  moan  kinetic  energy  of 
an  electron  is  equal  to  that  of  a  molecule  of  a  gas.  Ho  con- 
iidevA  the  foi-cos  acting  upon  an  electron  in  a  cylindrical  bar 
of  metal,  a  sort  of  generalised  wire.  This  force  may  bo  duo  to 
an  electric  field,  or,  in  the  case  of  non  homogeneous  metds  to 
molecular  attraction.  He  then  caleulutcs,  by  the  statistical 
method  of  Maxwell  and  lioltxmann,  tho  drift  of  electraos 
through  a  partition  aomsa  the  bar,  and  also  the  drift  of  cncrsy 
through  it— i.<.,  tjM  dillbireiMe  between  the  euer^  passing  die 
partitumin  the  pdjjilindlnaliaiaBdaA  Hmiqgit  iu  lAe  negative 
direatieii.  For  m  fonur  he  obbdns  uie  formula— 

and  for  the  latter 

W  -..fr'/oAAX-'^'^U 

where  A-N^~y  and  ^ho  author  applies  tlieie 

funilamcntal  otjuations  to  a  numbor  of  phenomena.  For  the 
electric  otmductivity  he  de<luces  the  value 

and  for  the  ratio  of  tlic  thcnnal  to  tho  oleotiie  oonduoUvity 

which  is  iDdcpcndunt  of  die  nature  of  the  mstal.  The  formulas 
obtained  by  this  new  nuthol  differ  Irom  Drnde'e («mvbe Only 
iu  the  numerical  cotBicients. 

(ii.  .\.  I^>Krvrx,  AoewntAv*  ^  tt*  Jimsl  Atadnaf  «f  Jwuitidam, 
DaetaAtt  M,  liMM.J 


BOOKS  RECEIVED. 

(Coritt  ot  UM  sadcnganiioaed  works  ma  b»  bsd  Inm  TKe  BltttriaUM  oflkes.  t«s( 
(rMbaanoi^sl|nhllshsd|stak  aaatpwsiiiiaitesSiMilstlstfMMlipaMiaj 

"PiMsaela«bfariedairagn<lisni»«tclerf»c«trlelt4.'<  By  A. 
Noagnier.  (Pam:  Ch.B<Mngar.) 
'•LaBoUnBD'Indnetien.'*  By  H,  Arm.ik'iiiit  ^raris:  Qaolhier- 

VUklK.)  fii, 

"Osa  PioAiicars  tor  Fewer  Pntpesss."  By  W.  A.  Veeikey. 
(Londgn :  BeniTal  Mnnshali  t  Co.)  Is. 

''FMralUoton&uupl.vExplBinoa."  By T. IL Hawley.  (London; 
r«relVB]  Maiahafl  «  Co.)  Is. 
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ELKOTIIIOM.  BOOKS  AND  PUBLIOATIONS. 

411  Utoh,  fftVMfatiri,  »md  ttktr  PmiUciUUnu  tarn  it  rrHtrtd  dirtct »( 
•Thi \  \  ix.^i.\c\SrPTiiaiMg»ndPuhHiking  C*  (Ltd^  TUmMkMrnm 
"Ei.itCTRiciAN"  Sm%tn»f  Standard MUtlrieml  Wtrktattrtitntctmtbtt #/ 
H  TBB  ELKOntOIAa"  lUOIBiaAl  tIABV  VOtOtWI  ABB  BAIB 

BOOK.    g«bwit>Mo«  Brto»  ,l^M.|w»ta>»_««ri.l»»te!«  nH°y"»^''J!y 

U  K.  ISa.  Itl.- BrttMl  IMMlMlMMtaH*  nfe.1  WIM  R>«|M  181  M.  rail 

Di«»rt  of  th»  ttaitoBli  of  til*  rawnMT  kW  SurVMKiK  pr«lhMcn  »p|.11»tl«i. 
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"Thb  KLtCTBlCIAM"  efftrt  tsetfHanal  adpamtagti It  Aivtrtiscri.  tt  iBB 
^  IBr  tlu  iBiKWt  atronlAttm  of  any  EnclUb  ElactrleAl  paptr,  «aA 
OlNBlatM  BU  over  tb*  World.    T^ii  itatirr^mt  is  i^uannUni 

Advtrliiement  Ralii,        ,  fonvcried  on  af'fti<  atitn  /a  !kt  Pu'.!i-i>itT 

Trahp  .a  rj  vert  isk  mints  inttniid  for  tki  ^umntiitut  mvsl  rta.S  tkt  Vfin 
iy  Firil  Foil  Tkuriday.    Rtntvalt  ej  txfirit^  advtrtUtmintt  and 
aSttratitnt  tt  itandtng  advirtiumtntt  if  WUmuif^ 
Advtrttttm*MU  iy  first  fett  Wtdmatda^. 

Oppicul  ANifoadCKMum,  ADCnom^  amd  all  Undi  o 
TusMBMn  acttfttdup  la  6  PJI.  «B  TlMMBdAy. 


THB  MniTUnOH  01  tlMBIClL  Ilttllim. 

Akhougli  till-  Ilu•lIl^L■l^Lill  of  ilic  In*titution  of  Klcc tric.i I 
Enginoers  ia  aleadily  increasiinj,  ihcre  is  no  doubt  that  (luring 
the  pnaMit  aeaskm  (he  Avenge Bttendanco  at  the  meetings  has 
ilimiiiisliiHl.  PaperaanddkeiDsioiu  are  liateaedtovitb  apatliy 
ot  Hut  listened  to  at  all,  and  subsequent  convemtion  in  th« 
tea  room  in  usually  devoted  to  matter*  fiv  :i".i\  from  the 
subject  which  has  previously  b«OB  debated.  In  fact,  it  is  evident 
that  a  large  proportion  of  the  BUBmbenoono  on  Tbnraday  even- 
inf;s  rathrr  i.:r  tin'  oiiportunity  of  discosaing  topics  of  currant 
interest  with  their  fellow  engineers  after  the  mectilvJ;^  than  to 
hear  the  proceedings  in  the  lecture  theatre.  W'c  feel  th  it  w.^ 
are  expressing  the  opinion  of  a  number  oC  London  mombera 
in  calling  attention  to  the  general  ansaitabiUty  of  the  Fapen 
submitted  at  the  meetings  un  l  the  .ib-icri-- ■  "f  a  proper  MBSe 
of  proportion  in  the  regulation  of  the  discussions.  The 
present  aeaaion  is  half  orer,  and  there  has  only  been  one 
evenbg'a  dLsGussion  approaching  to  the  fonner  Btandard  at 
the  Institution,  and  this  did  not  attract  as  laige  an  andieDce 
as  it  iU  m  immI  ..11  acioiiii'.  i:f  the  iiiinm.magcmcnt  of  the  pro- 
ceedings which  occupied  the  time  of  the  previous  meeuni;. 
We  have  had  four  Papen.  The  flnt  dealt  with  an  obacure 
point  in  dynamo  design  and  was  illustrated  by  aome  faacinat- 
ing  and  delicate  experiments  in  hydro^lynamics ;  itattiartad 
a  large  concourse  of  »pcctator.t  in  view  of  the  announceiBBnt 
that  the  discussion  would  bo  opened  with  a  cinematogiapk 
disj.luy.  Following  on  this  came  a  Paper  oo  the  theory  of 
magnetic  testing,  excellent  in  it*  way  l"il  Muitable  rather  lor 
tlio  Physical  Society  than  for  the  Instiiutiun  of  Elccttieal 
Kiigincers.  Wo  do  not  wish  lo  reflect  any  discie<lit  on  tlie 
uithors  of  these  Papery  nor  even  to  anggest  that  the  authore 
w.  re  wrong  in  submitting  them  to  the  Institution  j  bat  we  do 
wish  it  to  be  understood  tlial  the  Council  should  have  avoid© I 
opening  the  session  with  two  Papers  which  could  interest  but  a 
small  section  of  the  Biemben.  The  brief  discussion  thoy  elicited 
is  sutficient  proof  of  the  cotrcctncBS  of  this  view.  ^Ve  ahonid 
all  of  \\6  have  been  plcitscd  to  see  Prof.  HBUt  SHAW^l  iBgmioitt 
experimenta  and  Fraf.  StLVAMVa  THONftwii^  diMBatofnph 
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'Icraon  'i.i  ii  ti  ■\.\\  tii^  iho  first  or  la«t  half  hour  of  one  of  the 
meeting!),  but  thu  bulk  of  tho  PHper  might,  with  idvantage 
htve  been  puUiihed  in  the  jounial  wiib«ii(  being  nit  a 
meeting.  Tho  mno  apjiHcs  to  Mr.  Skaki.k's  contrilm'.h.n 
Thflthml  Paper  w:ts  on  .'v  tvcll-worn  sii1>jcct  -  the  combination 
of  Hiist  Dt.nructors  aixl  i;ki'iicitv  Works  -and  but  »  snHdl 
l*roportion  of  ibe  London  members  of  iho  Inttitution  camo  to 
bear  tho  iJiKiiwioa  on  il,  althongh  an  interesting  raper  on 
lnjilei  f.'  -i-r  economics  was  to  be  |>rcgcnti'<I  on  the  -same  cvonin';. 
\\  c  aiiuded,  a  fortiii!,'ht  airo,  to  the  ridiculoua  wmIv  of  timo  at 
tho  next  nootbg,  ui  1  I  t  i  tvcck  a  valuable  balf  hoar  was 
•fain  thrown  awajr,  by  tiio  Fwident  allowing  Mr.  Ai.i.kn- 
BROOKK  to  road  bia  Paper  uiatoad  of  letting  it  l>c  taken  as  read. 

\Vhcn  tho  Tmction,  Light  and  Power  Distribution  Sub- 
»  'oninii(tec  invited  Mr.  AliDENUicuoKK  (o  wrilo  a  Paper  on 
tlic  subject  of  o\  crbead  main*,  tbey  muat  surely  haw  neant 
that  they  would  like  u  Pni  n*r  on  tlio  contitriietion  of  ovc!!]^:;i':l 
mains.    Instead  of  this  it  a|)|»car<i  th.-it  tlicy  rccciv«>*l  fr  ni  >r; . 
Ai"i)KMti!(i(.KK,  a  year  ajio,  3  I'ajier    the  greater  pert 't  "hii  !, 
might  equally  well  have  been  written  «x  years  ago-  dovo(«d 
to  pointing  oat  tho  nasond,  well  known  to  erory  oieetrieal 
engineer,  why  overhead  uuin?  wnnM  lir  <  roi'.nmr.  nl,  .un!  u  t.r 
tlipy  arc  doHirable  when  tlio<-iii  iiiii?t:,iii  cs  ;iu'  p:  i  [litimis  Two 
patl*  of  the  Paper  wore  of       u     m/  ,  a  Table  rtunparing  the 
cost  of  erecting  overhead  and  uuderground  maiiu,  and  an 
Ai^sendiz  giving  an  abetraet  of  tho  regiihtions  in  force  in 
foti'ign  countric*.    These  |k)1  lions  wore  iierforce  oinitti-d  in 
reading  tho  Paper  aloud    a  treatment  which  might  with 
advantaKC  has  o  ken  extended  to  the  remainder.    Wo  trust 
that  the  discussion  uoxt  wcek  will  not  be  confined  to  the 
topics  suggested  in  tbe  Paper  ilsclf,  for  the  ninn  of  the  Boanl 
of  Trade  and  I,ocal  Aiitliuriiies  in  the  jiast  with  regartl  to 
ovcrhuail  luaius  may  bo  taken  for  gninlod ;  on  tbe  other  hand, 
a  discussion  on  tbe  details  of  orerboad  eonatinietion  for  electric 
light  and  pn'.vcr  ]\:n-~  will  }»>  welcome,    1 'unVitfe^'?  thty.-r  vhn 
have  hwl  aiai^ii  €xp»!iiuiit«.  in  this  clagsol  work  wiil  bo  tnvited 
to  oxprcsK  their  opinions. 

It  is  hard  to  believe  that  tbo  Inatitntion  of  Electrical 
Kngineert  ia  so  insnffleiently  provided  with  Paper*  for  the 
RCSJiion  that  :hi:  in  i  u -;ty  h«s  arisen  t<t  protract  the  ]■! ihlo  I 
ings  undidy.  If  tiiw  u  the  rase,  may  we  suggest  that  soiiiu 
membet^  of  tho  Council  might  ihomsclvea  step  into  tbe  breach, 
or  that  some  of  tho  best  local  section  I'aiiers  should  bo  rcail  at 
tbo  London  mcetingii.  For  instance,  tho  Paper  ou  cable  con- 
«i  ni  :li  iii,  n  ci  ntly  read  at  Manchester  and  commoncud  in  this 
week  s  issue  of  Tht  EUctrieifftij  has  more  practical  value,  both 
intrinsically  and  aa  a  baaia  for  disensaion,  than  any  one  of  the 
four  Papers  read  in  London  thi^  'f^-i  ui.  On  tti-^  rther  hand, 
if,  as  we  have  reason  to  bolicx  e,  there  is  a  ]ilvthora  of  Papers, 
tbo  policy  tbat  ie  beiug  punned  al  present  should  be  ammded. 


FDBL  BOOHOHT  »  SIBU  POWIB  EUIXI.* 

ax  WIU.UM  n.  huotm  ami  johs'  h.  r.  Krn8BAW»  rax* 

(Cvtu  ludtd/rom  fagc  67(1). 

'  To  prodnci-  anpcrlieatfld  steam  has  proved  tnoro  diflicuU  than 
Uiight  be  nntieipiitod,  owing  to  tbe  variable  ciinilitionn  of  llic  fur- 
nace. To  prevent  BupcrbeiUer  t(d>eii  bumin>;  away,  stenni  i»  often 
mull'  to  nisli  :!  ro'ifjh  theui  at  a  hi-ib  fnctiomil  vplocity,  wlicreb,v,  !*•• 
jvi  f  v<  :i(  I,,  r.  J  Itilb.,  Ii5lb,  mill  e\vB  '2.'>lb.,  unicli  of  the  gmn 
of  «iip>'iiic«iiiiu  la  SRcriticed.  In  ncpnratcly  fired  »ii|>crbvn*<'r''  nn 
tube  will  stnnd  a  lemponittiru  above,  say,  l,Rlt»-F.  Few  will  .  l  uni 
more  than  l.fXH)  F.  to  l.'20O  F.  lJut  a  lunuico  worked  wuii  any 
rsgatd  forftiet  eronomy  has  a  trnipvrutoni of  waste  gfasssofSifiOO'f'. 
or  S.OIWP.  All  *op)»r«tiO\'  fired  superheaters  that  do  not  poMess  a 
sy«teni  .'f -nYil?  !-  i  iitiIh^I  .hi.)  i.  :n|H  i-ntnre  rcduotiun,  are  luade  safe 
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apaiii.st  tho  bj>{h  fnrnace  temperature  h\  n-i  i  ii>.rniij;)>  inlet  of  cold 
air  through  the  i^nte  or  door,  or  throiiRb  wpecml  itir  up>:'iun"8.  As  thn 
saparbeater  must  inerilabl v reject  its  gases  at ,  say , 700  F. ,  tho  surplus 
air  is  dl  rejected  at  that  hi^h  temperature,  and  a  btrgc  proportion 
of  the  adv.-iiitai!e  of  suprrbeot  is  lost.  The  separately  find  stlprr. 
livntor  sliould  aLstnict  the  surplus  furnace  heat  in  a  rational  maanv, 
utul  this  is  bciit  dune  by  meana  of  a  shield  of  water  between  the 
bii'iiuec  and  the  superheater.  The  advantni^  of  the  wator  priiteetion 
shi<-ld  in  advance  of  tho  supcrh'  ;itcr  tiibp"*  !«  t!;;-it  t!i  fwd-water  for 
ull  tlie  boibrs  of  the  set  nuiyl:  1  tluc,ii;.;li  ''je  tulisand  miised 

to  the  boiler  li  iiippr^itiire.  Th.- !iilv;uit.iL:i  -^  of  tl;.  storase  are 
thus  secured,  Inr  tlir  s.'  nr.    i-hirll  v   L.uiti!). ..!  to  uw  rate  of 

e^aporatioi)  nt  which  n  boiler  can  be  forceti  wiieii  b*d  with  fully 
beat<'d  feed-water.  Nol  Only  is  primiii;;  reduced  or  prevcntedt  bat 
tho  uholc  working  of  the  boiler  is  rendered  more  tfflctent. 

To  secore  staperhent  economically,  li  ia  flist  naeessaiy  tbat  the 
steam  war  through  tbe  supeibeator  tubes  shonld  1i»to  an  area 
etiuivaleiit  to  'i'l  to  60  per  cent,  ia  esecsK  of  the  faeOaraiteain-p^. 
The  ordinary  small-tnlw  snperbeater,  if  K'von  so  mocfa  eqnivalenl 
aip;>.  v.  !-;!  !  not  then  cause  tho  serious  loss  of  pressure  it  now 
I  Mi-.i  ■•.  (  Ill  il  would  burn  away  more  n»pidly  Ihan  it  now  does.  In 
I  111  uniiin,  111  re,  prchnbly,  sniftll-t<il''i'  •tiiprrh'^'iifru  have  a  larger 
,  iilliiwiiiu'r  i  f  iiri'A.  ihii  >4irning  out  -In  i  nr,  u:  nij'idly,  but  it  is  said 
I  ii,  ji  iv  III  ijuiii  iHil  tyi«-s  rather  than  to  siunlUe  s<0  Inuch  pressure. 
1  Kiif  :>  no  n«-(  d  to  do  either  where  waU>r  control  of  superheat  is 
adopted,  as  proved  by  si\  years  of  steady  work  without  deteriora- 
tion. SatafirBtchuawaitae.e(»lrelMaiiperiMWtet,lbaai^ltmay 
last  IndoBnitely,  wiH  eost  dimUe  or  treUe  as  marii  as  an  evdlnaiy 
iincontrollod  bii|>erhcater.  In  return  for  this,  it  will  supply  feed 
through  the  wjiter  control  pipes  at  full  boiler  temperature,  thus 
incrrusing  the  clliriency  of  the  boiler  considerably  as  well  as  the 
output. 

In  the  niannfacture  of  steam  fit  to  be  used  in  an  engine,  f  ('iinoiii  v 
il'  ririMiis  Us  pi  iiiliii.  LMii  :ii  ilii^tiiirt.  «tii^'rs.  The  water,  duly  iiiii  ilii  li, 
i»  liriit  raised  to  the  tesniifnituri  nf  ■■oiulr:i«ntion  hv  the  i  \liiin>i 
>*tcaiu.  This  may  be.  as;. ,  10i>  1'  .  It  is  m  \i  raised  to  i>  t<-iii[M  r;i. 
turo  of,  say,  2^0.  •iiWdeg.  or  upwards,  by  means  ot  the  rosulual  heal 
of  the  waste  bssbs  If  still  bdow  boilar  tamfesMnm  tbe  feed  water 
may  be  raiseii  to  that  teaspasatnie  b^*  tbe  watar-eenttol  apparatus 
iif  tlie  superheater,  and  inaspaiatsty  tired  superheaters  by  tbemtior 
screen  which  protects  the  snpOifaeater  pipes  from  too  direct  fire 
action.  Tho  boiler  then  comes  into  action  and  adds  heat  to  the  feed 
water.  All  this  heat  ought  to  beeome  latent.  None  of  it  ouRht  to 
ero  towanls  raising  feed  tempetaturs.  Indeed,  in  the  abseoce  of  the 
last  named  stage  of  fted  heatint  a  live  sleam  bsatar  duMU  Uun 
tbix  M;\'f:i\ 

■|'ln  liiiilt  r  -hiiiilil  ini  -bico  steam  which  coritiiiin  llie  iii:i\imum 
pos»il>te  usiHiuiit  <ii  iii  .il  per  cubic  foot,  and  is  capttble  k>i  pet  forming 
work  in  tlic  HUiallesI  pdsaiblo  cylindar.  Unfortunately  for  economy 
cylinders  are  made  b(  otatetlal whisb  eiebanges  heat  witli  tho  stoaui, 
paiticnlarly  if  wet.  and,  despite  eU  preeaauons,  sleam  enters  tba 
cylinder  loaded  with  water  eaa  eauiotloaebeat  witboat  liquefftction 
taking  place.  If  snpetiiested  its  water  contents  are  evaporated  and 
its  volume  is  inereased.  It  sen  ttare!  faster  hecaiue  its  molecular 
kinetic  ciierey  is  greater.  It  loses  nottiinc;  at  ilraihs,  ami  tln:nij,'Ii  it 
loses  temperature  it  does  not  becoiii':  "  i  l  loiii;  i\n  .my  sii[n  rlii  nt 
continues.  It  furnishes  heat  to  the.  iii'.i  rinr  wails  ol  Ihc  lyliinliT 
ami  reduces  thuK,-  :i.\ii;;rs  of  lu  at  wliii-li  increaae  »t<-ii:i  i.'ini- 
sujuption  by  120  to  ."»0  |>er  eeni.  I.iule  or  no  superheat  need  ftiuam 
at  the  point  of  cut  olT,  and  there  is  then  contained  in  the  cylinder 
the  (^eatest  amount  ot  beat  possible  at  tbe  given  pressure.  For  tits 
first  cylinder  of  a  eompomM  ofiiie  stsam  aheau  be  aoperfaealed. 
Tlie  Buperfacating  of  the  stsam  bstween  the  cylinders  is  a  matter  el 
dispute.  It  ought  to  be  economical,  and,  if  it  fails  to  be  so,  the 
cause  is  perhaps  connected  with  the  absence  of  drainage  ot  tho 
receiver.  Fngineers  « ho  have  intermediate  receivers  capikble  of 
re  heating  would  perfonii  a  service  if  they  would  make  commercial 
tests  tin  !'"T  tht  t<vii  riniditions  durinfj  a  serif*  <■<'.  nltrnintr  wenks. 

Si]|i'-'i  hi- liliiiij  sh'/iilil  [r:<i>n  f'  ri'  l>u  cij:i>iiiLT,'.:l  tiM  our  uf  llu  litial 
stages  ut  dry  trleaiu  prudiK-liun,  t)io  attual  linal  nIil^'i.-  Iioini;  thu  cool- 
ing of  the  steam  to  saturui  n  Kinperature  by  iinnns  of  ihi.  beat- 
absorptive  effect  of  the  cyliiuler  walls,  i^uperhcatmg  is  nocessary 
to  ecooomy  beeauae  ^Uaders  an  not  adiabalie.  Wiutaapariieatad 
steam,  e^llndafa  are  neaier  to  adiabatie  cenditions.  Tbe  economy 
from  agiveaespendilon  apomauiierbeaten  is  to  be  found  by  suitably 
uiiuating  first  cost  ebarfpH,  eost  of  stefPAgei^  to  renew  tubes  and 
mainlonancc  generally  with  the  eeonomy  of  fuel  that  superheat  will 
secure.  There  arc  only  two  classes  of  superheaters,  the  cheap 
ipparMiiiH  uiiVioiit  ('.Mitri.>1  ai^d  the  apparatus  With  Water  coDtloi,  ol 
'.viu'h  ('Ills,  iIhi'i'  is  ..i:iy  niu  reprosentatiTSi.  Oempariaoa  would 
be  ilH-reforc  out  of  place  by  the  authors. 

Thk  Wastk  OAese. 

T*he  temperature  and  chemical  cotnposition  of  tlie  waste  gases 
passing  froJU  every  large  boiler  plant  ought  to  be  remjlarly  ascer- 
tained, the  work  being  canii  it  nut  by  a  man  speoiallv  trained  In 
technical  gas  analysis.  Tin  u^'im m  e  of  sninke  is  no  j.:ii.aaiiN'u  that 
condmstion  is  being  carried  out  iu  an  eeonomicai  manaer,  and  oidy 
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by  comtant  t««tini;  o(  tho  exit  (ftMCii  cnn  on*  b«  certain  tlut  tht  ftnl 
U  he'mf-  burni  wilTioiit  iiiiduc  uxcom  o(  ^r.  The  8i«Tdfieuie<  of  air 
«see«  beconiM  uianifMi  whoit  oiio  oonaiden  the  following  Tigurvs : — 
With  gnuen  eontnininj;  only  4  p«r  c«nl.  of  CO,  and  a  chimney 
tcuipcraiuro  of  400  F.,  4,.'<H0  H.Th.  uniu  are  loit"for  every  potiixl 
o(  fuel  bnmt,  i.f..  K2"4  p*r  ciint.  of  the  total  hent  value  of  th#  fm-l. 
It  uiuy  l)0  objectPtl  thiU  this  pcTcentaso  of  ('<)„  i«.  nineh  lnw<>r  limn 
that  prcKcnt  in  the  Hue  ga»v»  of  electricity  wt  rks,  liat  ilio  n'  lh.jr- 
bti|ie\''' tHnt  tlii-i  p^ri*rr/ft-;:^f'  [<*  nr>(  exro#»ilf*fl  in  !iK\n\  w^irk'^ 
no  Hlli'tilji.jr  )y.i.:  \(|  Iji  it:  given  to  t  ln■^  .  |  Uf -l-.i -11  ;ifd  ul:''re 

nu  C<  ttsliiig  .nipiiriilua  Imit  y<'t  Iwoii  i!«!.UiU«jL  In  nearly  every 
CBUC  wlicre  nntoinntie  or  other  CO,  testing  apparatus  han  been  pur- 
cbwttd  Mul  used  tbo  author*  koow  tiiat  all  the  earlier  tetU  have 
IkMD  udW  <  f«r  MRttOl  OC^  ■roving  that  mOer  the  every  day 
flowKtioiM  of  wmk  oUitfniiig  in  ttwae  pUnta  tmdnly  lan;o  volumes 
of  air  mm  Wbig  ndniitted.  Wliere  no  economiser  IK  installed  the 
loM  of  bntisK  power  ia  even  greater,  for  tho  Raaes  then  pn«*  to  the 
rhiinney  at  a  tcniperatureof  from 6(X><'F.ta7CI0°'F.,And tho baatkMSes 
ri«c  to  tt.MO  and  7,«4JS  R.Th.  unit><,ortobBtWeMl4SKIldfi6p«r«eDt. 
of  the  total  heat  value  of  the  fuel. 

Taking  now  the  oaoc  vihere  the  boiler  plant  in  urvler  soientific 
eontrol,  and  bv  ennt««nr  (fxlini:  fH>'  percentage  of  COj  in  the  exit 
gaiu'8  has  ill  M  misiii  !.>  I  "  fur  ci  iit.,  the  Iiwh  of  heat  with 
cbinniey  gWH-it  at  iW  1-.  tx  rtsUivvil  to  l/>40  H.Th.  nnit.*,  or  to 
ll'4  per  cent,  of  the  total  heat  value  of  the  fuel.  In  the  one  case, 
only  between  11  and  ftH  per  cent,  of  llie  heat  can  poaaiblji  bo 
uUUB«d,  while  in  the  otber  p«r  cent,  of  th«  tbennal  valoa  of 
tb»  fael  may  l>e  eonverttd  into  OMfiil  work— either  in  the  iMflm 
or  in  the  feed-wAtor  qnamtuai  Enginam  woold  therefore  be 
wjw  to  i^ve  moat  canfal  attontion  to  tbia  qneation  of  excess  air 
nipplr  to  tha  boiiar  fkirmwaai  and  to  maka  proper  pnniaion  for  the 
eomtcnt  aKnpUDf  and  teitiiiff  of  the  exit  Raaea. 

Ilaving  drawn  attention  to  the  great  importance  of  thia  aubjoct, 
the  authors  do  not  propose  to  <le8cnbe  all  the  various  apparattIA  and 
inethodtk  to  be  nsed  in  SAtnpling  atid  testine  the  exit  gaseK,  A  few 
general  remitrki  on  the  subject  may,  however,  prove  of  viJno  a-i  a 
guide  to  prnctio-  in  thi«  tualtcr.  The  exaniiTia'itui  of  the  exit  gaaea 
should  cover  the  folIij\\  ni:  i^inls  ;  ill  «'  il.  iir  mid  appeitrance,  (2i 
draught  and  tenipt-rature,  (3)  chemical  cuniputiition.  Daily  tents 
should  tie  niAile  for  these  on  each  boiler  of  the  plant,  and  in  the 
utain  flue  and  at  tho  Imuw  of  tho  chiutu«y.  To  facilitate  this  work, 
apaeial  campling  aod  obaervation  bolaa  muat  ba  aoBatnwtad  at  the 
variona  reijuired  pointa  in  tbe  brickwork  of  flnaa  and  hotlar  aettings 
bv  use  of  Whn.  Iengthi<  of  wrought-iron  pipe,  l|in.  inaido  diameter, 
llie  pipc«  should  ha\e  a  lljtnge  Mrewed  on  the  top,  and  alioald  be 
set  in  the  brickwork  with  cement.  When  not  in  u»e  for  testing 
purpoeeH,  they  muHt  be  oIosaI  with  an  iron  bolt  or  with  cotton 
waale,  WIh-ti  ihav  iMilcra  nrf  iiiiltiltfil.  th'>f-  s.iiiiipling  holes  shtsiiH 
111.  lr.)l  wlii-ii  >.i  ui'i^'  llu-  brnliT. 

iron  piptikare  not  to  iri-  K'CDiinin-iideil  fur  stiiii)ili:it'  f)^e gases, since 
inch  pipes  corrode  and  Iiimhii^i'  rhi>ke»l.  Mari\  1<  as  ii  of  CO,  ore. 
in  the  author's  opinion,  due  to  the  use  of  iron  pipeit  for  sampling 
purpoaea.  8ft.  lengih*  of  bard  potaab  glaea  tobing  2in.  in  exu>rnal 
diMneter  shoaid  he  eraplo^rad.  Thia  ^aaa  atanda  a  very  high 
temperature  witliout  aoueninK  or  fluingi  and  does  not  combine 
with  oxygen  at  a  red  heat. 

These  glass  sampling  tubes  must  be  removed  from  the  dues  when 
not  in  uiR>  for  liampling  purposes,  and  cleaned  with  a  tnbe  brush 
from  adhering  ilnst  ami  ioot.  Fixed  filters  fur  rutaining  soot  and 
duat  arc  also  IjjuI  in  pnu-tice,  since,  if  small,  they  speedily  get 
stopped  up,  and,  li  liir^t',  tlipy  hnhl  a  large  volume  of  gas  and 
prevent  tho  tested  iiii:ii|>li'  froiu  li<  i::^-  truly  representative.  They 
abo  increase  the  dangers  of  air  leakitge,  and  are  to  be  condemned 
on  that  account.  Lengthjr  lines  of  iron  connecting  pipes  are  ali>o 
not  to  be  recomtueudcdi  The  Munide  of  gas  from  boiler  tluoH 
OniEbt  in  bot  to  lie  oalleetiad  aa  mar  as  possible  to  tha  floe  itaelf, 
aim  onlj  giaaa  and  rubber  alwald  be  employed  tar  eomiaating  tile 
aamplinR  apparatua  to  the  flne.  Many  of  the  CO^  ttal  raaolta  now 
baing  obtained  aie,  in  fact,  of  dnblons  valnai,  owing  to  Uie  ueglaet  of 
these  elementary  precautions  in  sampling. 

With  regard  to  leuiperature  determinations  in  the  tlues  and  at 
the  chimney,  these  may  be  made  either  with  a  water  pyroueter-  a 
lii>;h  temperature  mercury  thermometer— or  With  one  W  tiwiFariaus 
fontio  of  pl'it'trica!  resifltanrn  [nTonieter. 

1  iir  I'Mainiiii,' th.i  In  iit  iii:^iili-  ilif  i  ..>ijd<usiii>n  cUaml>er  of  tli« 
furnace  one  ot  tile  photometric  methods  siiould  l>c  employvd.  The 
tliaoretieai  tampentura  attainable  in  tiie  fumaoa  the  coiubnatian 
ot  coal  lies  between  S.SOO  'F.  and  9,7IN>°F.;  the  uuuimwn  attiuned 
under  practical  conditions  is  aiwn(  iI,MO'F.  The  temperalnre  of 
the  p\it  UAHcs  hhould  not  exceed  400"F«  when  ciiimnejr  draught  is 
eniployeil ;  when  actiiioial  draafchl  appomtui  ia  inatiJled  the  exit 
gH'i  X  may  be  radneed  to  almmpherie  teinpemlura,  if  thia  ia  practi- 
callv  possililf. 

1>r^uight  tests  can  be  made  with  iinv  form  of  water  gauge  leading 
to  ,Vlh  o(  nn  inch.  A  portable  U  luin'  giuige,  that  can  bf'  carried 
alM-iit,  ni  1  1  I  iiii'lii  <  •!  lor  testing  lh  '  draught  in  indivi'l  i  il  I  nili  i^. 
|>u(  .1  is  wi-'l  to  Imm:  a  tixtd  draught  gauge  at  the  chinuiey  ba!«i  and 


on  the  main  floe.  Hero  anan  a  (riaaa  tnbe  ia  to  ba  pnfenad  liir 
eonneetiog  the  gange  toUie  fine.  Thie  tube  ihonld  be  rcowved  at 
short  intervals  and  thoroughly  clean*  d  and  washed. 

Tf  antmnatic  recording  apparatus  be  installed  for  taking  the  CO^ 
temperature,  or  draught  te«tB.  glass  tubes  should  be  i  rniitnynl  when- 
ever posaible  for  the  necessary  connections  to  the  tlin  s.  uul  all  the 
precautions  alreaiily  named  m^iit  bf>  taken  to  ke«p  ilie  liibeN  clean 
md  free  from  depoHits.  Tin-  n-ti  i.'itus  ^unst  be  placed  in  all  eo-n-* 
■u>  close  aa  possible  to  the  fluets  liom  wijicii  the  i>amples  of  gnaursi  an- 
eollecte<I  ;  otherwise  the  volume  of  stale  ga.scs  in  the  connecting 
pipes  and  air  leakage  at  tlio  joints  will  cause  error.  When  water 
jet  air  pumpi  are  employod  to  diKW  the  aao^  ffiwe  thtonirii  the 
apparatus,  a  separate  water  tank  with  a  flllenng  attacfanunt  ahoold 
b«  used  for  supplying  tlie  pump,  otherwise  stoppage  of  the  apparatoa 
is  likely  to  occur  at  inconvenient  tiiiKj  by  dirt,  A?.,  collecting  in  ibe 
jet  of  the  pumpe.  TIm  raatdta  obtained  bjr  all  leeotdin^  inatra* 
ments  require  enadcit^  oOMdeaaUy  bjr  indapandant  teata  with  other 

;ip(i.1-ritUB. 

I>Ktl'OIIT,  &C. 

A  good  draught  is  only  mi  i^.l  tn  economy  when  other  c>»n<litic»n« 
are  good.  Too  good  a  d- iii^;hf,  must  not  be  employed  a  iili  a  ih.  i 
ftrc,  for  it  will  cause  too  large  an  nilliix  of  air.  ImioI  of  a  large  sire 
will  stand  a  powerful  draught,  but  aU»  demamls  a  thick  lire.  With 
a  eood  dmught  it  may  occur  that  the  cbMing  of  the  damper  will  not 
only  check  the  rate  of  combustion  of  the  fiu-l.  but  will  cause  Hiuolte 
by  reducing  the  indraught  of  air  through  the  dour  |;rids.  BoiUra 
are  thus  best  partly  regulated  by  damper*  which  eloao  the  ash-pita, 
rather  than  altogether  by  datiipera  io  tiie  flnoai  "Hie  aah-pil  damper 
properly  applied  and  used  will  prove  an  lud  to  eeonony. 

The  production  of  a  chimney  draught  with  a  temperatOMofwaale 
gas,  say  .StlO  K.  aliove  atmospheric  temperature,  t>oints  to  a  con- 
sumption of  heat  about  on<--ninth  of  the  total  heal  pro^luct-^l  in  t)iL> 
furnace.  This  fact  poinm  to  the  minimum  air  supply,  which 
implies  maximuiii  (\.iiiu<  .-  tem)>erature  and  beat  ethciency  of 
healing  siirfuce.  I  uder  normal  conditions,  however,  from  'A^  to 
.HO  per  cent,  of  tho  total  heat  of  coal  goes  up  the  chimney.  It  ii 
(dnime^l  that  a  fan  draught  cau  be  produced  with  about  1  per  cent, 
of  the  total  eflgiiM  powor,  and  tliat  tiae  nae  ol  o  tan  mmt  thereline 
etl'ect  a  great  Nel  aaving.  A  fan  will  not  aave  foel  unlaaa  it  enaldes 
thin  M  ix  I'lirned  more  eflksienlly  aa  above.  A  fan  draqght  will  give 
ecnihiiin  it  by  its  aid  a  Ano  fieed- water  heater  can  lie  installed  to 
reduce  the  excessi\'a  temperalnre  of  the  flue  gases.  To  use  full 
elTect  feed  heaters  a  high  and  expensive  chimney  is  needed.  Fan 
dran<,'ltt  !iiii!it  thf'rrfiirc  lie  considered  in  the  ligiit  rif  maVilinf^  an 
i'<.-i?mt;iis'  in  cliiiniiin  coii-^tnutiLm  to  be  effected,  miil  fiiH  n-:-  nutde 
o[  ft't-.i  !i..:.»ti:i..'  uppuru'.  li  is  also  useful  as  en.iLijiiiL'  Uiil.Ta  ij  be 
forced  to  ripiil  »tt  ini  pr  ul  iction,  and  presents  it-nH  a-  .i  iisfegnanl 
agoiiut  sudden  load  in  iighting  stations  and  as  a  means  of  sarmouut- 
ing  tlio  load  peak  with  asaeeBive  boiler  planU  BaaMmfjU  i*  tbva 
usefkd  aa  a  maana  of  rtdneing  capital  expeniVlma  ou  chininey*  and 
boilers  by  promoting  the  rate  of  combustion  of  fuel  at  higher  rateo 
per  unit  of  grate  area.  It  enables  the  thickness  of  the  tire  ti>  be 
regulated  in  better  aoeordance  witli  the  fuel  ^l.-o  luid  generally  pro- 
motes elikstieity.  It  is  also  useful  in  enablir  ^'  t:i>'  hot  ga«Cx  to  be 
compelled  t«  pass  over  all  the  heating  surfu-  '  .  .unl  ballk's  may  be 
introduti  il  tliut  -.v  unld  otherwise  be  perhaps  toi/  pri  ikt  a  hindrance. 
Its  ccoinuiiv  in  iitnur  cSBfn  appears  ».» ilpmand  the  fullest  practicable 
rcductidii  III  llu  f  I'.  nii  -  in  llu  c\)ui;i-t  ■.-.i-as  by  foiid  healers,  which 
in  large  stations  may  uuU  lu  kwo  stages,  and  perlmpi  by  air 
heaters  for  Aumace  supply. 

Wlicn,  however,  it  is  attempted  to  utilise  the  laat  remoaBta  of 
waalahoatlrtitbo  Mwaoibarad  that  wa  ana,  ao  to  apoak.  wotUng 
near  the  lewar  and  of  tha  enrvaof  etpansion,  and  that  for  eaeh  item 
picked  lip  with  one  hand  we  are  paying  out  with  the  other.  All 
atleinpted  ecoiiotuissi  tkereforo.  may  cease  to  be  comiiierrial  eOOOO- 
Ulies  bafora  they  eaaaa  to  lodaoe  fnel  espanditore  per  kilowatt, 
OoKCLcaiOKa. 

Finally,  in  v.-  tho  authors  point  out  that  the  Ixtst  raanlta  can  only 

be  attained  if  ><l  iiiiiic  methods  of  cnntrol  are  employed  in  r«latiaD 
to  feed  water  fuel,  waste  gases  and  draught.  Automatic  apparatus 
for  testing  flue  gases  or  any  other  product  can  never  take  the  pUce 
of  the  trained  chemist:  for  nn  i  ilmimtic  apparatus  d'~?fi\ii!'*  no! 
less  but  more  skill  in  its  c<  i  rrnl  m  il  management  t'n  m  i.r  try 
appArnlUB.  if  the  recurd-i  ilii  ii?ii><l  l>y  it  are  to  bo  ol  jxiiiiunent 
\;iiui  .  i  111' If -111'-  i.oli  ill  .;i^  -btaineil  by  CO,  record lT*  in  many 
ek'cti'icity  works  are,  in  ttie  authors'  opinion,  of  doubtful  value, 
owing  to  the  bMsk  ol  trainad  eixnrt  aaaialanffw  ui  their  uaaageniaBl. 

Antomatic  apparatua  of  aU  liinda  ia,  we  admit,  of  great  aerviea, 
but  not  in  the  diroetion  popularly  suppo-ied.  It  enables  MW 
skilled  and  eHiL-ieiit  mun  greatly  to  increase  the  nunib?r  and  evMOt 
of  his  duties,  and  practically  to  treble  or  «|ltadmple  his  efficiency; 
but  it  does  not.  and  cannot,  give  acenntte and  valtttUo  IMOlds  wh*a 
placed  in  the  hands  of  untrained  men. 

It  is  remarkable  that  cngiiu'crH,  !U;i  i  iIilI-  1  Hl:  i  -. ' 
n^?!i!ni;stir  i^t^ikini?  stppliances.  hhotild  ii  mt-^'Ii'-i  llntl  iml'iin  uii,'  letting 
ii]ir.m,ii  I-  '.vil.  H,-iii.  -If  the  impossniil-.    In  ■■u-h  cisrih.'  i^-st rexalts 
can  only  be  attiviiied  when  the  automatic  apparatus  in  under  cX|M!rL 
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litipenrision  nnd  control ;  and  for  testing  apparatnA,  tl)«  export  con- 
trol re<mirod  is  Ibnt  of  a  Bpcri'allv  triiiiip^  and  fkillcd  chpiniot.  In 
the  wwkiiig  of  a  laiKe  iiitKkrr.  bailor  phiiit  the  rheniUt  ix,  in  fact, 
tniK'h  iu  fiaet  M  in  •  cbeiuical  work&,  and  the  rBoogDition  of  thb 
iriitli  .viU  unAmbladljr  pfomota  Um  Mamaaiinl  worfciog  ot  Mufa 

plants. 

The  folldWiiii,'  V.  lid!.,  untt.L'ii  n\r  r  fKJ  yi  iirs  ftgci  by  ihi'  pidjicor  in 
the  tuovotutiiit  ti>  obtAin  more  sciuntilic  ivm  of  coiU  luid  twA  in  (tvao] 
raining  (we  rvfvr  to  that  nmMkrkaU*  man,  C.  Wye  WiUiauit),  arc 
«till  applicable  to  the  poniiioo  in  thil  ye«r,  1905,  and  there  are  few 
SMMOt  yAa  wouM  Euew  that  th»y  w«re  a  qaoUtioa  inm  a  book 
MtiUcd  "Tb*  Conibimtton  of  Co«l,'  pnUidied  in  the  year  IMI  In 
livrrpool,  uiid  dedicated  to  llic  I'lopri^tor*  of  the  City  of  Dublin 
8t«niu  Packet  Co.  : — 

••  Tt  iim>  (<'  riskf>d  hnw  it  has  hspppned  that  hilhbrto  the  smoke- 
Ie»»<  (•i:.ii,ln;..n(.rL  til  fin  l  lijifi  I'.iit  Ik'<'Ii  eRiEct«d.  I  anitwer,  becanae 
tlio  clii'iiiisli  V  iif  onmliuAti'iii  lius  In  rrj  :>"'.;?lpetfi1,  nnt  in  thf?  laHorft' 
tory  hut  i.''  pnu'tiiv  :  ami  Ijirausi'  tlic  ruTnttUiii.iri  iif  niir  funmi-rj. 
1mm  been  too  much  l<  ft  to  tliui»e  who  knuw  litUo  of  the  cfacmicai 
pnportiw  vf  tfa*  maiLn^ilii  u  hich  are  connuned  in  tlmn." 

Hr;.y-  toB  B.miruso  Kfmu 

A*  f.H'  ti  fcurroA  li:4<l  ur  fr.i-li  portion  of  fur-  i'.  tAkrn  dcm  tlir  y\U  oj 
More  bt&f,  iv  csount  it  kept  of  lbs  niunfaer  omhI,  and  the  whole  contents 
of  each  tenth  or  toonBoBi  toww  or  foilioo  Mt  ploorf  aa  OBO  oiiit  in  a 
cool  plaoe.  ander  «e*ev.  Oaia  aunt  m  taiMn  that  fiio  hanow  or  poitiaB 
selei-|«d  for  the  nunple  does  not  contain  an  unfair  f  roportion  of  lumps  or 
uuaIIk. 

At  Ih(»(>ni1  of  the  day.  or  period  for  which  the  iiam|»llnK  U  in  ho  rarried 
nn,  till'  Ih'^p  (>f  fuel  obtained  for  sampUnK  purpoeeii,  a«  lesi  i  iLicd  above, 
w  tran4elred  to  a  »unpliri^  plate,  and  Iho  hirKer  lompi*  iu:«  all  eruihed 
down  to  wuhiut  fS/J!.  Sbmud  no  rampling  plates  b«  available,  four  of  the 
inn  plalc*  u>f!d  for  emtftittg  man  holes  and  holler  flues  may  be  utilised 
to  obtain  Jv  luin],  i'I«an  torfacc  on  the  I'nnr  rf  tl>^  linilcr  housf,  an.l  llio 
crufliiru  Aawu  .  (  ilic  ."sniple  may  be  cur  ic^i  I'Hi  "n  lln>.  p  utca  sny 
bravy  and  ttal  lump  of  itoa  at  hand.  Ihe  heap  of  fuel,  after  Ihu  nrst 
ciushiri!,  is  tboroOffhtap  Hliad  kf  tarafav  otav  OM  ow  with  a  shovel. 
The  heap  is  then  datMoad  down,  two  Ham  aM  nwdo  ootoaa  it  at  ri^ht 
iaiHeH  with  the  cdfte  of  the  shoTel,  and  two  of  the  four  oppoaile  ,<cctiona 
an  selected  to  form  the  reduced  sample.  The  lamps  iu  this  are  at;ain 
ciu*d»fHi,  thi>  nample  isuxaln  mixed,  smi  the  <inar'erinc  ffpcrjilion  ri-p,  at*d, 
ut.ti.  al-.oul  Hlb.  or  lOlh.  of  fui-l  i^rilv  rrm.iiii.  wi;h  no  li.mpa  ihul  will  ni-t 
pans  through  a  ^in.  aicvv.  Two  lib.  tins,  %iih  utdniMj  i>r  patent  Uds, 
an  ttiad  fran  «Ua  twnalniin  haap  ol  taal,  after  thorounbly  niiing  ibe 
mam  wiib  Qw  baada  or  «itb  a  anoU  ibo*^  Ooe  of  theae  tina  it  to  bt 
acnt^paiMla  poit  to  tbo  (ool  asfotl  foraaalyiiit  tba  otfawliiobe 
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Hftvinp  now  uitli  the  adv«Dtn«;(4  i  f  m  itIh  nil  I'lr-otric  power 
tranetni«»ioii  luiMr;;:  in"t  the  i"hi>  f  objftctionti  v.h;rh  hnv*'  bppn 
mad>-'  ;n  ■;•.«',  svi-:iri.  rn-n  liriu:(;''il  ;ii  ihe  conBideratioii  of  wliar  is 
the  prtK-tical  position  siip|>UKiiii;  truiiiituisaion  of  this  eiiacaclvr  m 
propoMMl  iit  this  country.  I  have  already  mentioned  that  the  Ikinrd 
of  Trado  arc  now  prepared  to  conaider  favourably  proposals  of  tbi* 
ohuMtw.  Am  uffMM  SMring  bmut  bniUUnca  «nd  tbo  olaaa  of 
dialriet  dnoagb  mich  ovcrbead  wlraa  may  m  lakan,  die  Boaid 
of  Tiado  bavt  paaaed  a  xeriea  of  routes  in  a  case  in  whirh  th(>  w-riter 
ia  notilV  ao  OBginoor.  which  eo  nx  far  in  these  respects  iks  I  think 
en){iii«^n>  can  reammahly  a«k  for  at  the  present  stage.  The  Board, 
however,  still  appear  to  have  objections  to  liiKfa-prcssure  transmis- 
sions >fi':tr  <ri'i-rn1  filmit;  ihf  rf-l.^"*  of  rn:ids.  Conscqtmntljra  as 
tiiini,'>  >tiiM't  iit  |it<.-.i  \Mk\l<  iivi  .H  \v:ll  .^buidly  have  to  be  ObtOiBad 
tor  ciin'Mii|^  rht'  ^nn^..  ti  c  iLf';^'hi'ijiiii:it^  fields. 

In  i  houMiii.-  II  li'ir  of  nolle,  piiiticiiliirly  in  parts  uf  th'-'  L-oonlr\ 
where  there  ore  hetti^m  oiid  trees,  it  is  very  desirable  that,  as  far 
aa  paaaiblat  it  should  be  clear  oi  lhaae,  aboold  be  ioeiiiibto>  ah««ld 
not  have  too  ntnny  angles,  and  diotild  be  vilbin  atj^H  ot  nada  or 
good  footpaths  in  order  that  the  line  may  he  iri«prctr>d  oasily.  An 
inipector  should  p«trol  all  the  main  ronton  at  uuy  i  nt..  anc«_a  day. 
If  A  line  is  in  sight  from  a  good  road,  it  \»  obvious  that  this  inspec- 
tion is  easily  and  <|«iekly  made,  and  should  a  fault  occur  it  can  be 
trikced  l>v  an  olwpn'fr  froMi  n  fri«„'.  iuntorcftrorlj[i'%clppiri\til«"-d  with 
repaint.^'  j.il,ir;t.  lui-.l  is  ro-,:1v  rroiii  il, 

f'l  iiiai  s  ilistriris  ilii  ri'  w'.W  Ik'  i:iiic1i  Ji'Viciilty  ai  obtaining 
^^  If.  Ic/iM.  <,  ).ni  il  is  m  uus  ii:i,ii>o-  t  \:l^)i^lJllln^;  to  bo  at  the  mercy 
of  an  oeca«ioiinl  eiuitnnkemu*  landlord  or  set  of  tnuteos,  and  it 
would  ho  a  fc-reai  fitctlity  if  there  wera  ill  tbia  eomatiy  a  aat  of  laws 
and  rtigulations  auch  aa  bare  Iteenmada  iBaavanlnMlgneoaBtriea, 
giving  andertakantbe  pawar  to  obtoin  aueh  wajrlaavaa  bj  *  Ioibi 
at  compnlsory  arbitration  wbaa  tt  aaa  be  Aawn  that  the  projoei  fa 

*  Paper  on  "  The  Value  of  Otrerhaad  Uaias  for  EleelrleDiiMbalioD  ia 
fbe  Vaitid  Kingdom."  itsad  boloM  the  iDaMtaUeB  ol  EleoMoat  Baa^- 
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of  pablio  utility.  It  is,  I  nnderatand,  only  oMaAmaUjr  Oat  thte 
power  haa  to  be  pnt  in  force;  tho  faat  that  tbia  light  of  apfanlasMi 
in  eaaa  of  necessity  ia,  as  a  rule,  floflkint  to  onalia  an  aniicaUa 

arrani>em«nt  to  be  made  privately. 

In  this  country  such  powers  can  at  i»«Mni  Oo(]r  bo  obtained  by  a 
specific  act  of  Parliament,  which  is  far  too  omnbroiM  and  expensive 
a  method  of  procedure  and  is.  moreover,  impiaetioable,  sinco  it  is 
finl)  fts  fi  pro]'i'ct  rlrvplop¥  tiuit  the  rnnlps  of  a  jrreal  jinrl  of  the 
ui;iU3  cui  i>i-  cb  rniitrl>.  ftttbil.  To  bIiow  tin  arrii:ii;i  iio-nts  and 
f.  niiniili?  .s  iii-i-i  SMu-y  to  obtain  Mu-h  n^rhts,  ii  tninsl.iiion  of  t.lif<  Swiss 
biw  n  latint;  lo  i-teelric  transanin-ion  in  upponded  to  tliis  riijii-r.  I 
hii'it  to  tluuik  ilr.  E.  G.  Cruiew  [or  procuring  it  for  me  ami  kindly 
making  the  tranalntion,  t(4;ether  with  soiuo  extracts  of  the  (ieneral 
Law  on  Expropriation  which  bear  on  the  stibject.  It  will  be  seen 
that  an  undertaker  deairing  tooblaiD  wayteavea  and  finding  diAanltj 
in  doing  so  by  private  arrangameot  oan  at  any  time  appeal  to  tha 
Ci  tninunal  authorities,  who  must,  after  deposit  of  the  plans,  at  onea 
ii|ip'>ir:i  a  tribunal,  consisting  of  three  menibera,  which  acts  imiuo- 
ilmti-Iy  iinrl  n.Miit  give  its  decision  Tiithotit  lunJiu.  ib  luv.  The  pro- 
i-i-iliin.  is  tlii;»  prompt  and  inoxponhiv,',  I  also  ftppoMii  tnuislation 
of  till-  IiJib'ui  luw  und  HnlpF  t^n  thn  siinin  subjf.rt  to  vU'.icli  I  wootd 
iliii'Ot  s|>i  riiil  .Tltlt'iitioii,  ibi'  whole  is  mi  cb  nrlv  a'i'l  I'.i'iip—tian^ 
sively  drawn  up.    l  or  this  I  liave  to  tbttiik  Mr.  C  A.  fiaker. 

1  am  aware  that  so  far  no  such  rights  of  expropriation  have  bean 
KTanted  in  this  country  even  to  tbo  Tost  Office,  but  I  would  aak 
whether  the  importance  of  elecirie  cotnmnnieatioii  is  not  naw  ao 
great  to  the  community  as  to  wairant  aneh  aa  innovation,  wbidi 
would,  by  asaistiug  in  opening  up  the  connin-,  ultimately,  f  fed 
confident,  prove  to  be  in  the  interostsof  the  landnwnurs  themselvea, 
Cuming  now  to  the  luoro  technical  aspects  of  the  quc«tion.  When 
once  the  primary  objections  of  the  Hoard  of  Tnuln  to  granting  per. 
niiKulon  for  ovprhpnd  diHtrihution  were  overcome,  f  fmnul  i\  di  tpmi. 
tioi)  on  t)i''  purl  ol'lln  H  iiu  i's electrical  a.|\  isi  r  to  tioul  [!:.■  qin  >.tio!i 
of  rcgtilotiunii  and  rules  m  a  brood. minded  and  £air  c(atu,  itiid  a 
disinclination  to  make  specific  rules  at  present,  so  long  as  the  work 
ia  properly  donu  in  accordance  with  the  best  practice  abroad,  and 
until  farUior  esperienea  haa  been  gathered.  Thii  policy  seems  a 
very  wise  one,  and  I  trait  ft  will  bo  met  in  a  Mr  sptnt  by  any 
engineers  who  may  Iw  cotitoiiiplnting  overhoad  Iransmiasion. "  Now 
that  a  beginning  has  b««n  iiuuli:<  it  is  !tio«t  desirable  that  the  use  of 
overhead  inainn  hViocM  i^o  foru  .tr'i  nr.  right  Unes,  and  that  woik  at 
this  character  ^'loubl  not  >n'  furlln  r  biuupendarMajadbyiBBMlB- 
aary  restrictioitii  or  iutstJcidersln:i'iin^-K. 

So  far  I  have  deiilt  chiefly  Miib  tlic  briiiu  b.  of  ibf  o\r.!i(/i<l  dis- 
tribution |>roblcin,  uhich  for  thci  it>i>itu?ut  i.uiiiL'(iriiH  ua  luciot  directly, 
but  there  IS  anothor  nap<>ct  of  it  of  nearly  equal  importAiic  e  to  which 
I  will  now  allude  -1  mean  the  dirtributiun  uf  electrical  energy  at 
valtagaa  aaitabia  far  lUitnigi  laanhig  maton,  heating,  and  athtt 
ffiraetnaea.  Aau waQiiumti, avodiaad dlatribntion fbr tbeaamir. 
poses  is,  and  always  has  been,  widely  prnctiKcd  both  on  the  Con< 
tinent  and  in  Aiucrica,  nevertheless,  hitherto  in  this  country, 
through  offichil  opposition,  prejudice  and  other  similar  causcs,  almost 
nothing  has  been  done  of  »  similar  chara<-t«<r.  To  give  an  idea  of 
1^  hat  hm  bw>n  dotie  in  this  diroetioii  thp  h*i»t  wny  wHIl  hf>  t«  rjitoto 
from  II  n  port  ^^llii■ll  l)i<.'  roiij'ii  Suvd  h  (1o\  urnnu'iit  l  ii.pjirtiocnt  of 
CunHL^c  rri'  jirnl  Litbuur  hos  reeeullv  puUisltctl,  it)  whic>>  a  iiuiiibor 
of  'bitii  Rii  i  i<t'iiist)eH  relating  to  work  of  this  cltanveter  are  given. 

Ihi  ca  are,  it  nppoar*.  in  the  Uitited  States  1,892  to\»-n»  or  viUsgea 
havitiga  popolatioo  ataMnthan9ii(im:  at thiw> Mil  hm alaatila 
snppl  v  statkms,  and  ont «{  tliM*  liHI  atationa.  1.100  are  in  tomn 
or  villages  having  betwean  9.600  and  HfiOO  inhabitants.  \ow,  how 
many  such  town*  or  villagaa  in  this  country  have  electric  supply  f 
Not  more  than  a  doxcn  or  two,  although  in  the  I'nited  Kingdom 
there  liro  nearly  1,000  similar  places.  When  we  come  to  look  into 
the  reii»on«  for  this,  we  find  t!mt  in  the  rnit.e<i  States,  out  ofa  total 
of  12S,00<)  u;ilf>  o!  fi  i-ihnt,'  nnJ  lUstnbiuinL:  nt't-.vorki,  117,000,  or 
9rt  pur  ri  '.il.  of  ibi-  wbolc,  im-  c>\  •  rhcivi,  there  being  in  all  the  United 
S'.nt.-s  ,  iiiy  h,l'24  null  ^  of  n!'.ilor;,'ronn.i  circuits. 

There  is  no  reason  why,  with  overhead  disttribation  and  A  cheap 
wmUm  olwiiiag,aBchaa"kiBi>aaa<aiywhi«»aaoiiltothiiaaiiatiy, 
Ja  tbaaa  amaller  eantMa  of  iiopalatioB  lad  Hm  aotildrtt  at  tiia 
larger  towns  should  not  cnjuy  the  benflAla  of  tlaellie  Ugfat  and 
power  supply,  which  they  are  hardly  likdy  to  dO  fcr  aoatbar  W 
years  witliout  tUs  system  of  distribution. 

It  is.  further,  worth  pointing  out  that  most  of  the  local  distribu- 
ti.  .11  b-  ■.,!  i  1 10  volts.  With  240  volts,  such  as  we  use  largely 
Int.  1  J  I  :  of  involved  are  much  simpler,  greater  areas  etui  iw 
covciL-il,  and  tlif  sections  of  copper  required  lend  themselves  very- 
well  to  being  carried  overhead.  I  niy.-ilf  i  iirried  out  the  lightingof 
a  town  in  the  Colonies  come  m  iw  r  ..no  r  in  tbis  \v;iy.  nml  wsi«  i|H!to 
anrprised,  when  1  ouiuo  tu  wuil.  i.ut  tla  umins,  to  nolo  Mitli  v:\.M 
facility  elTcctive  distributmg  arraa^anrii  nts  c  .iibl  b.  m  olr,  and  what 
distances  it  was  possible  to  go  by  a  littk'  -i  lR'HiioL'  v.  iibrmt  awkward 
dropi,  in  voltage,  and  without  many  ri-guliilui^  u^ipUanoe*.  The 
advantagea  wUnh  would  bo  secured  by  the  uuatler  towns  in  thia 
country,  where  gaa  i»  nsually  expenaivaanli  in  moat  caaea,  of  inferior 
quality,  byobtaiabiga  ayateaa  ol  alactrie  nnly  vonU  ba  my  greatt 
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•nd  the  geoend  adoptkm  of  electric  l%htiDc  iu  the  fronller  «lHa  of 
bomM  wimiU,  I  am  mm,  ho  an  importaat  netor  in  ini]^riiig  tbe 
■omnl  faaalth  al  thft  pofudaitioB,  mm  of  th«  oioit  (lel«t«noD>  faetora 
fii  nodem  life  being,  in  my  opinlMi,  iIm  »p«n(1ing  of  evening*  in 
iDwlI  rooais  IH  by  gai. 

It  ought  to  be  llio  function  of  power  roinpaiiieii  to  food  theoe  tonma 
and  vUUrm  by  lino*  of  ovcrheiul  nminit  radiating  I'i  to  1/S  mi\e»  in 
all  dirGction»  round  «arh  power  Rtation.  r^nd  the  tmdortakinpi  hcin;; 
in  RToups,  economic  and  effcctivo  lulininifttration  would  be  neeured, 
aitd  th''  di^ndvnrslacfrfi  nnd  t.irk  nf  ef^.rlr-nrv  of  pt-parRtf  pnmll  nnder- 
llikinj;s  w.iiiM  III'  ii'.rii  i<-a.    'I'm  .In  -.i.uh  i  t:".-:';r. .  Iv.  linMcvcr. 

and  ill  tiiv  U^oi,  «afoKt  and  neatent  iimnnr-r,  some  powers  nf  obtaining 
wa.vleaves.  stich  M  I  knva  iiIlncM  to  abotre«  wonU  bo  •  gMo* 
advantage. 

That  there  is  a  lone  field  open  for  ftrture  work  in  thil^  ilirei'tion 
no  ouo  who  baa  •tn&d  the  poMtioa  wiD,  I  think,  dcu^-,  and  it  i« 
wry  Bwb  nlUed  to  tho  qaHlinn  of  inlar'arbon  electric  niilw^**,  in 
vUdi  w  nmcli  pvoRinnnaa  ilieodj  lieon  mode  in  the  Unttod  State*. 

Tho  feoden  for  tnae  nalwoya  are  invariably  ovcrlivjid.  »nd  iho 
■OtUO  lino  of  polee,  if  not  the  same  cireuit«,  should  serve  fur  the 
lighting  and  power  supply  of  llic  districts  through  which  an  inter- 
urban  railway  passes. 

Uefore  cl?i«it!f,'  I  iIt'iiM  to  say  a  low  words  on  atiolhir  cln*K 
of  ovcrhen.l  <  l  rtr  i-  l-^li  ilut  .  n  which  is  fast  aftainingan  itnportniit 
plaee — naajely,  ilisiriliiitiou  m  very  hiph  pressure,  such  lui  iiO.'XlO 
viilt>.  1']w  continued  success  and  extension  of  such  instnllntions 
wairaiits  our  now  cunsidertog  theiu  not  only  as  local  eutcruriiic», 
specially  arranged  to uicok  KWM  oniuital  iet  of  eondltioBe,  rata* 
being  of  genonu  application.  When  electric  dietribution  It  ettwted 
at  these  voltages,  not  only  do  we  ifct  into  a  new  order  of  pin  ticiiur-na 
elOCtricallT,  but  econuniicnily  aliu>.  The  capital  cOKt  of  the  line 
eomcH  down  to  from  1<  t'i.  Jo  2i<.  pcrkilounlt  convifvfd  p<*r  mile, 
with  a  loss  of,  »uy,  oi!.'  :ift'-  .)f  1  per  cent,  per  mile.  From  what  1 
hsvf.  tst^n  in  thf  ColonicK  I  f<fl  »iuro  that  nueh  long-i!i' tr.nr trnri'! 
Uii^isiuii  lir  I's  >sijl  lie  of  greiil  \'aluo  there  and  in  hi.im.  imhI  wiU 
t  pi  II  up  jiniiiy  |ii  ilitliticii.  The  opportuiiiticK  for  Bilviimai;«wui»ly 
mi|>li;\in^  ill.  ;ji  will  ]  ii  li.ililv  not  lie  many  in  this  country,  except, 
perhap*,  in  coniiLtiiuu  »  iUi  milwav  work,  Imt  it  in  very  dcnirahle 
tliat  vnry  facility  should  be  givon  Ivt  thotr  areotioo  wherever  they 
would  be  cicarlv  advantageous,  for tbo  lake  of  the  proetieal  example 
they  would  offer  and  tho  expericnco  which  would  be  gaiiicil  in 
operating  thetn  on  tho  spot. 

The  carrying  out  of  work  of  the  character  I  have  been  dealing 
with  in  this  Paper  would  not  only  bo  a  dirt-ct  benefit  to  ihe  c-hc- 
trical  induatrv',  riml  to  tli  who  had  pWed  at  their  doors  an 
iioportant  fa«'ilit .  ul  in  >ili-:ii  life,  but  it  wouM  have  a  great  indirec  t 
effi-ct  on  the  electrical  and  allied  industries  nf  the  ci>untry  in  the 
following  way. 

This  inolbod  of  electric  tr«irKni:«;<sion  is  being  usfrl  in  rmr  C nln  iii  s 
and  by  the  other  nations  w<  ir  ulf  w  ith,  and  will  I  .  ui  a  ^nil  (.-n  ;  I' i 
dpsrn't-  in  the  future,  lieiiig  w  ll  jui|U«intcd  with  tliu  ii.iidjti.jua  iti 
h  jiiic  ii(  o'.r  Colonies  luyself,  I  fool  n-^iiiui-il  fi'  ii.  t>i  rsnin  observation 
tbo  overhoud  elootric  trans niiMioii  of  power  and  light  will  be  ouo  of 
tho  most  potent  JiMStara  in  davelaiiinc  new  indnatrial  and  minioK 
MgioM  in  tho  nest  90  or  80  year*.  If  work  of  tho  muu  chanctor 
ia  Mtliad  out  on  a  considemble  scnlo  iu  this  coiuitiy,  onr  oiigiiuKTs 
and  maoufacturerit  will  have  cxiuuples  of  it  at  thMT  doors,  will  be 
nhio  to  take  part  in  il«  development  and  iiuprovcuioiil  and  will  be 
able  to  carry  out  »uch  work  not  only  here,  but  in  other  countries 
»l»fi.  If,  rn  the  other  hand,  there  i»  no  mich  wct'-L  hc"-  ,  it  is.  in  my 
0|ii'in>ii.  iillr  lo  r\j)iii  '.''I'll  iiiiiMiirii.'liirfrs  in  lliiH  ciiiiiilr',  ml:  !.<.■ 
ulilc  In  <)<■■.  I'lop  tiriiiu^  iuiliislrh's  ; II  .hn  i  tioii  in  rniii;..  titmn 

with  rivals  uln.i  hn\i:  oj'P :i'tuni*i>i  n(  k.  i  ;:'iiu'  I'lo^.:!'.  in  tn,:  'li 
till'  work  and  cao  sue  more  cienriy  wiiat  la  needed,  and  learn  fr«iu 
direct  observation  and  inspection  what  is  good  and  wbut  ia  iiMllty 
and  tho  bcoit  tuauner  in  wtuch  improvement  caa  be  luade. 

I  have  now  toaehod  oa  tha  aalieut  points  wUeb  an  laiMd  by  tbe 
title  of  my  Paper.  It  ia  not  aaay  to  present  them  in  aa  iataieeting 
and  concrete  form,  but  I  shall  U-  well  satisfied  if  I  have  stiereedvd 
is doiof;  anything  which  will  contribiit>-  tnM  irds  putting  this  matter 
on  a  better  basis  in  tho  L'uited  Kingdom.  I  haw  not  attempted  in 
this  Paper  to  give  any  dotuiled  description  of  systems  of  overhead 
'lislribulion,  because  for  some  time  at  any  rate  wo  shall  only  be  able 
to  follow  what  has  been  done  successfullv  m  other  countricn,  of 
which  fre<juent  descriptions  have  appeared  in  tho  technical  press, 
luy  objtct  being  to  brill ;  the  suhjeet  for  A  u  i  :n  ^'eneral  lini » 
With  the  view  of  prumuliiig  diiHiusMuu  uiid  •  iiciiiiig  tho  upiiiiuitb  of 
othor  membota.  I  wuh  to  draw  anceial  attantiou  to  a  vamiililei 
on  tho  anbieet  reoontly  laavcd  by  tne  Amorican  Initftate  of  Eloc- 
trical  Enoinean.  Same  time  htiice.  tin;  eninmitii  i'  of  the  Institute 
appointea  a  Oommisnon  to  iii.)uirc  into  tim  jiructice  with  regard  to 
hish  pressuru  transuiiK-iou.  This  ('<)mniir,Miin  f<iriiuili»tud  o  large 
number  of  <|ii<  ri<  ii.  whicii  were  forwarded  to  tlie  eiitiiii-tr.*  in  cliarge 
nf  Hii.'li  plants.  IteplifH  wr-  i-c  -nii  <.<?  fr  i  i  If,  in  I  illutioDS,  niid 
the  piiiiiphh'l  CDiiBjslH  of  m  ■  l  Uiiiin  ■  :  il.i-.  r.  |.'. .-  .  m Inch  cover 
the  wlM»i«  h«ld  of  high-prei>*kir)'  ovfrheaii  traiivutiK.>iou,  and  give  tiie 
viowB  and  racommandationa  «f  esqmianced  incn  on  i^noat  oi-ory 


pobit,  tnclnding  poles,  aims,  spans,  eon<luctors,  imtulatom,  leading 
in,  eiTect  on  other  conduetora,  ligbloing  arreatcra,  and  nauanna 
other  practical  points.    No  000  who  propoec*  10  aticmpt  «nh  WOijt 
in  thie  conntfy  ahoold  bo  witluMit «  conr  of  this  pamphkt 
APPENDIX. 

IriuaK  Lao  yoo  tbk TrANv^itiKios  lo  a  DihTixcE  or  Elf.ctsic  CnuuoiTS 

{.June  7,  ISUf.'. 

AiiT.  1.  Ever;  proprietor  is  rti|uired  topeimit  tlie  eroeniiiKol  his  lande 
by  electrical  conductors,  either  overhead  or  underground,  which  may  be 
required  lo  cioaa  the  tame,  having  permanent  or  only  temporary  right  to 
be  used  for  indoalrial  parpotea. 

Tbe  faces  toward*  tbe  i.treeiK  ur  public  sqtiarca  of  houses,  courts, 
KardeuH,  uicbards  and  llie  KtomhouEes  adjacent  to  bouEea  are  (xenpl 
from  th><:. 

AiiT  'J.  Whoever  dtmaodi  such  rifih!  of  «  ay  rut:  t  do  all  thin)!*  »<«*- 
sary  in  Disking  U£c  of  it  and  muni  eliminate  t  ^  rrv  il.ioRer  through  care- 
UoiBSis  of  workmen.  lie  may  aUo  be  rcquireil  to  make  lue  uf  work 
already  pot  In  hand  by  tho  prq^alairand  adapted  toboiiMi.ooinprn 
lattaig  the  pnraletar  fer  thectpene  that  behaakunimd,  and  coatriboti  Dg 
proportionately  to  the  cn^t  of  maintenance 

Aim.  a.  Wnylvavc  mutt  aUo  be  crantcd  for  the  conductors  to  cro«< 
canals  or  aqucductif  or  otb<  r  ni^rkf  <  y  ip'i' v:  !  for  •  ith  uej?,  provided  that 
no  impediment  or  di-iiiiirin  I  -.iriliij,     caM-i'J  u>  lin-.  pr  ipii^ini. 

AiiT.  4.  Where  it  is  ucceeBaiy,  m  the  route  ol  tlic  electrical  condueuir*, 
to  oroes  public  streete  or  rivcra  of  «ti«»ioa  or  to  tooah  tlio  exteiior  ol 
hou^a  taeing  tbe  streela  or  public  c<|B«rra,  the  (pedal  law*  and  regula- 
tions coneerainK  itKetn  and  v,ticr  and  the  directions  of  the  compi'lciiC 
authorities  inu»t  be  obni-rveii. 

AOT.  A.  Applicants  for  najicavep  for  rlectrical  conductors  must  prove 
tbllraUlity  to  erect  the  Kame  and  deuiouhtrate  lite  value  and  the  u^e  of 
the  eaodoelort  for  industrial  parpoiies;  thej  uu^-bt,  beaidet,  to  d«m»n. 
slrite  that  the  wayleave  re^iucsted  and  the  manner  of  making  Use  of  tba 
same  is  the  most  convenient  and  the  tcaat  prtiudicial  In  the  lands  used, 
having  regard  to  the  eireonuitoaarsot  the  Miittoondiiu  lands  and  10  Other 
conditions  of  the  Mttta  wd  (hs  ploca  to  wUah  the  etatriesl  «ni|y  Is  ta> 
be  eondoBted. 

Ant.  ft,  BabM  ndnlaldnii  dm  conatraatlaB  al  Oo  oandaBlM  lbs 
ai  plieant  for  waytaava  oaght  ta  ogntspaad  with  the  pro|irietar  at  the 

Uiris  to  be  crosEed.  proposing  an  indMinily  to  competisuite  him  for  the 
ilii:i:tii  i.erl  value  ot  ihe  land  wbieb  will  be  canted  by  the  aetoalwork  to 

Ik-  iloni-  ami       the  BuWquent  opeir»ii<in  of  tbo  same     li>  i-slimatins 

r  ■lol'i  n:  ..I  I  n    ll;i    land   i«   to   hi-   loli-niiliil    i;  it  ciNl.:   alul  williji.; 

deduction  tor  the  crupn  it  beats  and  with  super  valuation  ol  nuc  ftfth. 
The  nnderiaker  ongbt  alio  to  oampeniBta  tbo  propiietiw  for  fanaediatt 
and  eiilHMiMUt  damage  owing  to  tho  intHBectien  e<  the  land  or  tlher 
dclerioratiag  cllceti,  a*  vdl  aa  for  the  afivllcai  Ol  eatcrinB  aaan  tbo 
land  tor  ibopuponof  opHBtin|  andfertoamslMenaoeaottheelMlriaal 
eouduL'tora. 

.Kkt  7  Where  wajleavc  for  the  conductori^  is  rMpietted  for  a  period 
of  not  more  than  nine  yi'jr»,  the  sRrecd  indemnity  for  the  value  o(  ihe 
Isnd  will  bo  reduced  by  o  .e  half,  but  when  lhl§  peri.jd  cxpirrA  the  land 
must  be  restored  to  lis  oii^innl  condilloo  at  the  ci).eii4o  of  the  undi'r. 
t.ikcr  ^^ll;■  oltj'r.Lii  ih  v.i.lrave  for  tbo  conductore  Undi'rtakrr* 
ijiit.niiiiij  (,  Mi|io>ai;,  -.'.is:.. L  I  can.  bilore  the  expiration  ol  the  turm, 
make  It  |M<imatieiit  iiy  im^iiiK  the  r<tiiui»iiti;  hall  with  tho  prepw 
interett  from  the  ilay  when  tbe  wayleave  wan  jir«riti-d.  When  ths 
first  t«Tni  bus  rxpirrd  no  account  will  be  taken  of  what  m»y  hatrebwn 
paid  for  tbo  tcmporsry  waylt  avc. 

AiiT.  The  undeiiaker  inu-t.io  every  ca»c,  observe  that  ttc  oonduetora 
ariy.  and  must  be,  arranged  wiih  due  rc^'ard  to  the  Ic^sl  and  t-prc.aJ  refu- 
laii  in  nvard  to  the  matter  ami  the  hpieial  directions  that  are,  and 
may  be,  e#labli«bi?d  tv  regulate  the  polking  of  telrgrapbic  and  telephonic 

Aw.  0,  DispofeB  which  may  arite  la  tbe  applieatien  o(  the  pnatnt  tew 

will  be  treated  according  to  the  utut\  custom,  either  before  the  msKtii' 
Irates  or  in  tbe  courti.  .\I1  the  proprietors  of  lands  on  which  it  is  detin  d 
tf  place  conductors  can  be  rm-tnt-r^  'lef  i  r  on»  i&liciftl  aitli  ir:;T  thi.i 
Case  the  maijiitratuof  tb*  i' .e  i-  m  n  ji.cli  tla'  liiini  i.-.  m  lattil  -uli  •  ■-t  t  -  the 
lurKol  contributten  towards  H.i;  .StuUi.  »iU  1,«  I'm;  ti  tujii  ti.-i    .lUilui.t}  . 

JiuUf  for  Ptiftiiifj  intii  yjffi-'t  thf  '.ihorc  Imv  i\!  Jn)\f  7, 
Aiir.  1.  ElectTirul  ror.rlu'-iiM.s  lor  indu«trial  use,  by  tli.:  Iii-.v  nf  .Tan^  T, 
IH'.H,  So.  •J3'J.  nr.  all  ;[i..EO  dcetincd  to  conduct       r;'v  I    a  di-lii  •  i^ 
nican<.  of  electric  currents,  except  telegraph  and  tcleptione  conJoclor*. 
which  era  mgnlBled  by  the  low  of  April  7.  lie.i^.  No,  liM. 

AitT.  9.  Woen  lor  the  preliminary  study  of  a  prcjeeted  imtaUttioo  of 
etectrioal  oondnctor*  it  ix  necessar;.  \^  >  iitpr  upon  any  lands  and  it  is  not 
possible  lo  obtain  the  consent  t  l  ;ln'  I'lupriilor.  the  person  wishing  ti 
establiih  the  conductors  can  obtain  from  the  lloyal  Maiiintracy  of  tbit 
Province  In  which  are  situated  tbe  lands  tol-c  entered  upon  an  auihorisa. 
tion  of  access.  He  ebould  be  able  to  prove  to  tbo  said  authority  the  jutti- 
tication  of  tbe  rei]uiit  io^  pciiuifEiiu  and  prci^cnt  a  denuuiil  in  which 
are  indicitrsl : 

(■i;  The  period  of  (line  durin;^  which  he  intends  to  study  tbe  matter. 

The  land.i  to  be  enti'red. 
(,•!  Tho  ni  ecKiary  .IcI-iiU  to  furnish  an  c\aet  Idea  ol  fh<"  iit^r^rtance  of 
the  inntallation. 

Ai.T.  3.  Tlie  niai;i>tiate.  having  a^cttained  the  justiticaiioit  for  the 
pciini^Mon,  will  atulioii'-t'  the  a)  pilcant  to  enter  opaa  Ihe  laad^i  tor 
the  purivj^  nf  .^tlldyill|{  ihe  pntjcci  by  ^uitallle  deorte.  In  this  diciee 
the  naUM'H  nhonld  l>i-  indicak  d  of  the  |Mni>ou>  V>  *'hom  it  app'io"  nn  1  th<> 
len^'th  nl  tiuiu  that  it  is  to  reiiiatii  in  fore. 

Akt.  4.  Pstraona  who  have  oooasioa  to  avail  tbemaettcs  ot  tucb  antho 
riiation  moat  uehe  use  of  it  hi  the  manner  liMt  pnindlsiBi  to  Ihe  pto 
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priehir  ol  ihe  landa,  and  will  be  called  upon  <o  resMra  my  diuna^  to  the 
property.  In  ri>jr»r(J  to  inhal]itt<T  ilwpIliHK'^,  tJiP  Mmjm  will  fix,  at  the 
•umMtion  nf  tliif  jinrtii"-,  a  ilmu  (leui  Tnrthnti  wlim  the  [jcnnission  can 
be  exereiMd.  Wlatn  it  ix  ncootnary  to  «Dtor  vithin  the  ctoimre*  o(  a 
publio  railwtgr  it  hn  ammtj  to  obtain  abo  ilm  jmniiirtoii  «r  Mie 
AdminlxtraMen  ncpoMlM*  for  working  the  line. 

To  aouro  ttic  pitvTiient  of  the  indemnity,  the  niaKiiliate  CM  ftWHillil 
the  deposit  of  ii  gnitablo  fudi  of  money  from  the  appltcant- 

Art.  5.  The  conductors  of  an  electrioat  iuttallEt.nn  wh'i  h  r^miM  public 
streets,  railwajs, riTera,  iitreamB,ouuU>,teleKtui>ljic'  ur  (I'lrjiliuni  '  -  fur 
public  seniosi  or  vbicb  come  iie«r  to  Uww  Une«,  or  if  they  para  them,  or 
ttltHfwn  am*  aiHibUaiiioamaBtt  llMjBUlMlbtMMtnulidirilhiiat 
iha  pnHaam  oooaent  ol  Um  eonpclMil  aalhority  nnUai  ttw  work  hu 
already  hem  declared  of  publle  utility.  AiMitTnnal  conductors  can  be 
]  l.-iCMi  u  itii'Hii  tlir  said  oonaeikt,  but  t  t<v  ii>>iiried  to  the  same 
auth'iriiy  M  li'Ai't  M  daya  before  putting  the  work  in  hand.  Sabsectaent 
eolar^'cnu'ius  ur  alteratlona  of  the  oonduetort  cin  be  mod*  wtthoKt  aoHA* 
cation,  c\cci<t  the  cam  that  may  ariiv  under  Art.  13. 

AiiT.  6.  The  demand  tor  a  eooaent  or  the  notification  in  rexvd  to  an 
tnaiallatioo  is  to  bo  addreetod  to  the  Boyal  Maxi^tracy  of  ihe  province 
in  which  the  inetalla'ioo  is  to  tie  tocati  J.    VTiitn  tin'  lmuJik  tir^  rn  c^ 
public  works  or  property  comprised  in  tlie  Mean  ui  uv.,  ur  nmni  |irnvinei 
Um  demaud  Im  Um  oonaaot  or  the  Dotiftcaiion  ui  lo  be  attiircuteU  to  lue 


Abt.  7.  man  hir  the  working  of  an  installation  the  consent  of  the 
competent  authority  is  wanted  in  (1m  (aiuii  o(  Ait.  t.  Out  aatetaksr, 
besides  the  proof  of  his  ri(;bt  to  Mk  for  «  comptdsory  wayleare,  must 

produce  to  the  same  authority  : 

.a)  A  complete  drawioi;  ol  the  in.ilnllRlion  wilh  pai'.i^  i.f  iho  n.ii- 
ductors  iwd  of  their  lupporta,  with  an  mdicatian  ol  ll)e  ercKKlngx  of  the 
public  streetx,  railways,  rircr*,  atreanu,  ui(toanaia,MKi  vUllftdillllBetieii, 
the  telegraph  and  telephone  tines  near  to  the  proJeeM  MndMtor*. 

'''"i  A  jLecri[ilh.n  i;f  thr  installation,  inile&tinR  its  chamcter.  whether 
II  "iTtintirj;  IT  (lirccl  ourrrnl,  the  maximum  t!!ivliv<^  vulur?  nf  the  dilTer- 
enoes  of  potential  and  the  strengtb  of  current  in  th«  cuD  i  tctrr;!  th-- 
BBinn UM SMtion  ofUuMtne  and  the  system  of  in-iilHri.  n. 
>  The  applieaat  mtist  sko  give  a  definite  iiddrot&  and  a  p«riad  uIOuq 
whiob  be  undertakes  to  have  the  inatallslion  in  working  order. 

AsT.  fl.  The  authority  indicated  in  Art.  0,  or,  where  Deoeeiuiry.  tlir 
public  adminiMra'.Irn  intfr-hfnl,  id  thriirnjtct  picst'Lti'd  by  the  applicant 
in  the  «en*c  i  f  Art.  T.  kiv.s  itn  i:mh.i, ni  ilv.t  the  in:-talI.iUon  may  lie  net  to 


wolk  b|  Ihe  oondilloDS  of  the  prnmnl  rules,  under  the  reapoiiKibility  of 
yMVMWllteforWf^iHMgMjM  the  nysleiu  adopted 


kbA  wflh  tSftiM  TCHCTO  u  to  tlM  <HW("lt><>«  0'  interested  paiiiw  in  the 
sense  ot  Arts.  5  and  6  of  the  law. 

Art.  D.  The  nolifioalion  to  be  made  hy  ti  mis  of  Art.  5 ant  Iw 
accompanied  by  «  Kencrnl  'li>-'CTipti™  of  line  iiisi«llHt:on 

AuT.  10  The  undertttker  will  be  "■eiiuircil  tn  nperi\;r  in.MiUatioji 
and  the  electrio  ooodortors  under  his  own  reoponsibility,  using  all  poa- 
•iUe  means  of  saMgr  and  MiefMid*  (lOB  4M(ir  Hd  Mnb  BdnnKM  M 
it  found  aJvi«ab]*  bjr  hImm  and  ptMllM,  ob«Srtim,  baddea,  the  follow- 
ing general  cunditionH:  - 

1  For  serial  condoctor»,  he  most  adopt  ail  the  known  pn^itulions  to 
prevent  brfsSsas"  cf  the  C->nilu«(onf  and  the*  iasiftr  sri-in-r  tV.,  rcfroDi. 
having  regsr  l  to  ihi  ir  ■.'.■•v:lit  t'lid  jv.  tc iitinl. 

a.  CSondnctors  intween  which  a  difference  of  potential  ixist^i  moi>t  be 
idHBd  IM  mh  n  wiv  thrtoM  anairt,  Iv  MHlK  «r  kfalMiprtiaii,  ohwIb 
euntiat  wRb  ■miiher ;  fai  tin  ohm  wb««  tUi  MOnilon  Mnaot  bt  eon- 
veniently  fulftlled,  some  ppecisl  arrangement  ought  to  bo  adopted  either 
111  thi  su;i|>  rts  ur  in  tht'  euntiivAnes,  to  assure  the  snapension  of  the  oon- 
duetors  or  to  ri  tniuT  liri-ali«^,-n  im  litllo  dnsgeroos  as  possible  to  perasnii 
and  thn-.^K.  iiiili'jK'iuifnllv  i>t  ihi-  iripniluiioii  of  the  conoQctor  ilnelf. 

3.  Conductons  ^  ippurtin)  r-xUrualiy  to  the  houues  must  be  so  arranged 
that  ao  penoDi,  otiier  clian  those  oonneoted  with  the  s«rfiM,  «aa  tPMh 
them,  araiar  near  the  roofs  or  the  supporte.  In  Ihe  open  plMM  Ihcyarait 
Bot  b<»  snpporfed  at  n  li  li-ii>:ht  tliiii  iiKitrcs.  from  the  (rroaod,  in 
sjxcial  L-a..:t'ji  ^-ru.^ter  lieigiiu  iiiav  be  lu  iie-Mnirv.  'Ilto  i::.inip*'tfr.:  iiutLiorilv 
may  concede  placing  of  the  C4>nductorH  at  a  lower  level  than  that  above 
indleatcd,  only  in  the  ease  ol  olectrie  tramways,  and  in  auch  other  cases 
In  which  It  U  po8>ib1e  to  show  not  only  Ihe  absence  ol  danger,  but  aluo  the 
practimi  iicccttiij  p1<u>i>  thm  at  a  lower  level,  for  the  use  towhich  tht-y 
ore  dciiigned.  Un  tlw  f  i<  mle  of  the  houses  the  conducturs  iniut  be  iinay 
from  the  j»>?«!Mc  it^ir  li  of  '  fio  hsiid  of  .i  man  fitandtnir  a*,  n  witvlow,  or  on 
the  sill  of  .t.  ur  on  n  i^aiccny.  or  on  a  t/jrraoc,  t.u  on  tlie  r.>:>f. 

4.  In  welU  Slid  in  shafts  of  mines  and  in  similar  excavations,  in  lb« 
taanela  «I  laDwigra,  tnuawaia.  w  onUaan  toait,  im  wMmaataa  faasnge* 
or  antliaga  and  evarywhen  wbm  tha  uod  eoadlttam  ptavaot  patting 
into  effect  nomial  rules  the  conduetore  must  be  rendered  harmless  from 
coutact  in  tli<'  nio-it  t-ll.cii  r.t  tu^iim  r  tliat  is  pixuible. 

a.  For  conductors  M  cunuut  With  tiic  earth  the  tcrm»  of  Att  11  nn:  ly 
1*  obeerved. 

C.  The  poles,  Enpporta  and  other  besrots  for  the  conduetora  on  which 
Ihwa  ia  a  dangerous  potential  Mwat  ba  jtuwidad  with  anitabia  datmaia  to 
prevent  anyone  approoehiiiK  tha  emdiirton  ^thant  tha  aid  of  a  poriaU* 

ladder  or  some  simtlnr  means. 

T.  All  the  suppuiUought  to b«  arranged  in  tlic  manner  leaxt  prejudicial 
to  the  proprietor  ol  the  property,  and  tui^h  as  present  the  necestaary 
resistance  in  themselves  and  In  their  points  of  atiuchmenU 

H.  Suitable  meang  of  protection  mu«t  b«  adopted  where  there  is  any 
danger  of  contact  between  the  ootidiictora  of  energy  and  the  t«lc(^ph  or 
telephones  lines  in  case  of  the  breaknKe  of  either. 

'I  S:K  c<ial )  i<  autionsmost  be  takan in loealiliea where  tha  cvndiMlora 
iniviit  ill'  toij.  lied  >i,v  tha  ailCBto  in  tha  laiiiqaol  tha  talographar  teila. 
phono  departments!. 

IDii  la  tha  amaaomaik  tt  ladaipmiii  aoDdwton.  foiiiWa 


causing;  aaooandalioBa  of  fa*  maal  b*  amSM,  tad  fibawfaa  damage  to 

other  eondoll«  of  gas,  water  or  similai  things. 

Aur,  II.  In  the  electrioa]  conductors,  aa  indieated  in  Art.  1,  it  is  p?r. 
ralnsiMn  (n  mnko  cnrinectisn  with  the  earth  ftt  en*  point  only  of  tli^  jii. 
coit,  I'Ut  thr  circuit  iiit;flt  al»ava  be  entirely  i;.i  lilliL',  ind.  iii  thr  jyiiut  ot 
oontaotwitb  tliu  ^louud,  have  perleot  jolnla  and  ilia  section  not  leia  than 
would  be  required  in  a  well-proportioaad  bMHIIaUw  !■  vhMi  thai*  waa 
no  Connection  with  the  eartn.  Such  pnaaaMma  ittiist  ba  obaarrad  as 
science  and  pruiK  i  m;iy  bn  itble  to  soggset  to  avoid  poiiaible  damnge 
owing  to  tlu*  (•aril;  f'or.ririLition. 

AbT.  12.  tn  regard  to  the  works  of  poblio  inteiwit  and  to  rir(rt<, 
streams  and  eanals,  besides  the  conditions  ot  Art.  10  and  thoso  :n  {o:xe 
by  the  ordinary  lawr,  the  following  rules  must  also  be  observed,  as  also 
any  special  rules  which,  during  the  con«truclion  of  iba  ooadootaiaor  in 
if|HTaling  them,  may  be  determined,  lase  by  oaae,  t^if  th 
aalhodty,  that  is  to  £ay  the  admimslration  inlarcalad  i-~ 


Oiwiadi, 
■heoUantbotaid 
iritiaa,nari 


(a)  For  ItallKttjft  ami  fur  Tramwajf$9H  tMt 

1 .  Where  possible  the  conductors  ol  ahwtlh 
along  the  raUwayg,  nor  on  the  lands  of  fibe laflwayai 
tbe  internal  oourtyards  of  the  r  Ution^ 

J.  The  (leetrloal  eorkdustorH  ought  to  f-ros.^  l):,-  radwM-a  at  a  rigUt  angle, 
and  at  a  height  ol  not  lata  than  seven  metres  from  the  Uvel  ol  tbu  laib, 
raodificatioH  baiBg  lUowid  ia«M  «aaa  ol  aaHal  aoodMlait  fer  alaatrio 
tnuiiway*. 

!.  TIk'  snppnrli  nf  the  clfptrical  conductors  ought  to  be  arranged  at 
sijrli  a  .llMan  ■.^  from  t.'ic  linf*  that,  falling,  they  cannot  encumber  tha 
rAil'.vTiy,  and  whi  rc  this  condition  cannot  be  oh'-iCrvml.  Shi'V  ouplit  to  be 
>r<'i  UT»-d  in  S",ii:h  a  mannor  aa  to  prt-vent  tht-ni  fAlIinyj  n:i  iho  line-..;. 

4.  Fhe  trenches  ioi  undciixtouiid  ^.iiLlcii  muni  i>u  iigt  io&u  lii&a  1  metrt: 
in  doptfa«  maaamad  from  the  top  to  the  bottom  of  the  trench,  and  atiMl 
ha  wall  fcrmad  aaretoired  by  th«  comlilionx  affi-ctiog  the  safety  of  Ihe 
railway.  Such  trenohea  ought  to  be  oai>stru<-ti?d  r<n  t^ut  an)  rnpaira  ean 
be  elle  ted  without  touching  the  surface  of  tiir  railw  -yi 

5.  For  crossloK  undemeatii  the  rallwigrs  with  clecliiaal  ooztdoetors, 
w)i<>re  pcMible,  scpsmie  treachc«  from  fhoaa  Dwd  for  olhar  omdaita— 
'KAitT,  gas.  >tc  —should  b«  employed. 

6.  The  undertakers  for  the  electrioal  conductors  may  ho  WMMalMi 
when  crossing  a  railway,  to  make  use  of  any  paaaagec  lUnady  ooattnMtad 
under  thr  rai1wnj<:,  and  that  may  be-  nuitabic  for  tLc  purpot*.  i  iiilmiloii 
for  electric  tiamwAv^  t>eir.t?  Lwcyptoil  :  tbis  will  bti  d'.i'ii^'  und-T  tiie  at 
vision  of  the  railway  admiBistratiuu,  oud  subject  to  future  interosta. 

(b)  F«r  tkt  Pmhlie  JIaad*  owny  /mm  liiCfUtHft.ftr  SUm,  Strtamt  and 

1.  AlonK  the  pabiic  ro.i  l^.  the  biril..f  of  ii  ,t  r»,  ^uc.vnis  mid  canals,  on 
which  thire  exists,  or  wiil  hii%e  tu  be  (il„cid,  U:l«iiru(iti3c  or  telephonic 
lines  lor  public  service,  the  inttallution  of  cIcrtrieaJ  conduclom  is  abao> 
iuiely  prohibited.  This  can  be  niodilSed  by  previous  agreement  with  tha 
Uinisterol  FosL.^  .'.nd  Ti-1<  t:ra|iIiM,  n  iili  tht  idij.  i-t  of  adopting  the  beat 
arrangeiQitit  f<;r  inuictt.«l.i:tKs.  in  a  inanniT  Lb*i  leAJtt  objectiooabla 
to  tiia  undertaker  ol  the  elactrical  conductor*.  For  croaaiaga,  the  «<m> 
ditions  of  (<•}  para.  8, ahall  ayiily,  with MNh aodUMtlOM M lha rinna* 
aljincee  warrant. 

'1.  The  conditions  whiUh  An  promulgiitod  from  linM  la  tiaa  Im  tha 
coi)i|i*tent  authority  amit  bo  observed  in  regard  to  tha  iUlenWtlllaB  Ol 
tha  laws  and  ragnlaliaaa  iitaaianiiini  atMcta  and  watar. 

(c)  Ar  PMt«  gmtlt  «a4  S^aarra. 

Ki  Kpecting  the  wnyleavse  for  thr  'treetit  and  public  sqoaNI  and  Iba 
attachments  to  the  fa<,«dw  of  hoiisui,  thv  conditions  prosoribad  by  Iba 

fimnicifMilily  or  other  onmpfteni  aulhorit.r  nm^t  ba  observed 

.^1.1,  1:1,  Tbi:  ir.staikition  of  v^ertrical  conductors  lor  which  eompulnory 
wayleave  i§  obtained  utu»t  be  coiuiructsd  ir,  tita  manner  lejut  prejudicial 
to  tha  proprietor  of  the  lands  traversed,  and  alio  in  regard  to  ailj  othor 
purpose  to  which  the  Uiid  may  be  put.  When  along  th<-  route  ottlia  oon- 
(ii!ctor«  thi  tf-  ell  t^,  u<;i<tl),  r  i  lcclrlcal  conductor  or  a  tcls^aph  or  tele 
j  ljLiiit  hiu  — uiil'isi  u  ^aduiui,  decision  has  been  made  >:nsv.n  tl.i.- 
retisonablc  oecewities  for  the  smooth  working  of  both  tmdertakitigs 
ought  to  bo  agreed,  or  tha  viawa  aooeptod  of  IImi  partv  having  the  best 
title  to  claim  pre-eroinanoa  bl  public  servire,  or  it  anon  titles  be  equal, 
then  by  reason  of  priority  of  existence.  When  tho  deeds  to*  aititad  at 
nccesHilatea  the  removal  or  tho  modilicatioo  of  the MMduahm, tha aspcnso 
i  -  to  be  borne  by  the  party  nia!<iri^,'  th"  lUturat'oTi  nweJ'Bary. 

.^BT.  H.  The  proprietor  of  the  hmd  niutt  not  do  Anything  to  diniinl'^h 
tli>3  value  ot  tho  wayleave  or  to  render  it  more  diOicuii,  nor  transfer  the 
right  cf  way  to  atqp  other  poaaiion  than  thatai^ginally  fixed.  Tha  aama 
oblignlioo  applies  ti>  tha  nndarlaker.  If,  howom,  the  original  arrange, 
iiitiit  b,.-  bevome  more  fcTiciis  to  the  proprietor  ol  thf  land  or  if  it 
hiiideio  hi:n  ;!i  doinv  ci>il.iin  works,  repairs  or  improveBi<':a:.  hn  can  ask 
the  undertalier  to  ruodify  im  arrangement  of  conductors,  offering  him  a 
place  equally  convenient  for  his  operations.  This  the  undertaker  mu.sl 
not  rt:fu*<>.  Where  the  undertaker  iJnds  thai  a  aitailar  alteration  would 
bciiefit  flint  and  nodnma^  to  the  land  would  majU.  it  ia  to  bo  permitted. 

Ah).  1'.  liut  wnyloave  for  the  oonductort  doiB  BOt  convey  to  rtie 
undertaker  the  ■.n;.  on  rither  side  under  or  over  the  eondnelor?,  or  t'lc 
relative  suppoitf,  or  tr.e  wall  to  which  tiity  may  h-  liun/.-  i  lio 
Oovemnwnt  taxes  and  other  charges  on  the  land  still  remain  against  the 
propiiotor  of  tha  land. 

AST.  IfS.  The  wayleave  indtidea  ihe  instiUlatlon  and  the  use  of  the 
maximum  number  of  condu.7lors,  and  of  tho  maximum  «c<rti«ii  id  ihe 
same  that  the  undertaker  has  notified  lo  tlic  proprietor  of  thr  d  >'  in  ji 
he  made  known  his  riE'»t  n»  way.  aecnrdiog  '.o  \ri .  •'>  of  tho  lnv.  •  f  lane  7, 
18'JI,  No.  23'2.  It  ia  thu.^  with:n  the  ri«bt  of  the  undfrtiilicr  to  follow  the 
pluinod  ariangeiueuts  for  tlie  supports,  and  to  place  the  oondtictor* 

aodwithoa  oblliMioD  !•  jpaiT 
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l-jrthcr  aid'jmiiitiej:  e\Cfi>t  al.vuj'i  (or  tlic  ifjinBl»len»iBllBt< 
U>  damage  cauwKl  vhilHt  plaoiog  the  oondaetors 

Jax.  17.  lb*  (Ml  llwi  eondoatm  an  amond  in  •  eertain  way  doe* 
sol  Mtitto  th*  OBtatakM'  to  extmpllon  from  tu  new  raRalatioo  t ;  »uch 
reflations  may  bo  mo'tifii'il  to  mc«t  Iho  conditiana  o(  the  existing  works 
on  tbe  representation  of  the  undertaker. 

A»T.  18,  In  «h«  tti;*9  loniern  Art  1»  cf  th»  law  of  June  7,  IH'.H, 
No  938,  it  is  tlio  duty  ot  ihc  crimpottnt  ar.ihority  U>  p«rmil  the  temporary 
eieeulioo  of  worit  iii  the  meaner  and  ondci  tiw  cooditions  that  are  deemed 
aeeettaiy  to  meet  the  public  reijuiremcnta  and  the  rights  ot  tbe  proprietors 
of  the  Unds. 

Akt.  10.  Th«  control  of  carrying  inl-i  <  iTci  i  tin:  law  (  f  .T:ine  7,  IS'M, 
No.  iif  ib<;  prc«ciil  rulftj-.  in  nil  cti.Hrri  lin-  rr^j^jnsibiluy  nf  ihc 

nndertaitrr.  concerns  the  Minister  o<  Agttcuitur*:,  who  mil  look  after  it, 
where  neoeasary,  in  aoCDrd  with  the  other  Adminiatrationii  publicly 
inteieaied.  To  tbe  same  Minister  the  roagiiittstet  wiU  uive  immadiate 
liit^nrntion  of  Uh  annaaala  gnuttad  loi  tiM  iMiallatkn  «l  dM«fM 
dmian,  and  ol  tha  oaliAaitioBa  laeabad  aoaoiiUaB  to  Art*.  8  and  9  of  Iha 
prfriuinl  rule* 

Am.  "Jii  In  rt.i--iird  U;  <^-ri:ir:L-iil  ct:iidacti:'ia  iiU-jiid;.  e.xi-.riujj,  tbd  j  r.?- 
prieton  who  intcnti  tu  i,laitii  rights  a^tnut  undertakers  will  not  be  able 
toaaioraanodifinations  i>f  the  anaagwaartaat  tha  aoadwntro  nrtil  the 
maUar  hat  naatvnl  pmptr  judidal  aaniidanllMi. 

liManunaH  in  Bnir/KtiLAND  is  nii:  CxAK  OP  Ri.i'.ianub  Woaia. 

I  See  pp.  l!i  to  17  In  Swiss  Document ) 
SitUi:  hedfral  Latr.    June  24,  1902. 
The  folliiwinK  clausea,  extracted  and  briefly  tranaUted  from  the  K«nenU 
law  of  nbon-  dnU'  r.  '.iUint!  to  I'lectrienl  nndrrtakinqs, lat  forth  thetpeelal 

provisions  rn»  li'  ;  r  i  liproprialion.  ' 

Ai;;.  'I'hi'  i'l  ili  rnl  Crinncd  liii.«  llif  rijilit  Ui  Krant  powers  «'f  rtprn- 
jlriaC^^  -tt  t'j  tlio  ow  T.f TH  i  f  t.  Itrtri'iii'.  i.ndi  ^uklIlI.^-.  n.i  alno  to  thocon^uiiit. r-. 

Art.  44.  Braoobes  of  trees  eatiaoK^ring  the  transmiauon  lines  ar«  to 
removed  on  demand  of  the  ondertakera,  and  n  aaMdf  dispute  as  to  tbe 
necessity  fur  removal,  indemnity,  Ac,  tba  Loeal  AnHiority  designated  by 
the  (iovernment  ol  the  Canton  will  give  a  Anal  decision  within  eight  days. 
The  costH  of  such  pnn'eeiKntte  to  b«  lo  the  charge  of  the  undertakers. 

Kk^  15.  Electrical  lran»mU"ion  and  liistribatton  instnllntinn.^  nri» 
dLtin'"-!!  iva  ^1)  tho  rl<!ClriiiiI  fiiiiiluc:tcjr.-i.  wli^''.h«'i  iwfnal  nr  i.iiil<!r 
ground,  and  their  aecestodos ;  and  {'.if  traASioniiing  ttactoOji  and  tiioir 

An.  M.  Tba  right  of  expropriation  can  be  exereised  for  ftrivata  pro- 
perty and  also  for  railways,  hat  in  the  iRltir  ca  p  the  nleetrica!  works 
mnat  not  interfere  with  the  .vorkin^  o'.  the  railway,  an  I  aruplo  ^ace 
miut  be  allowed  for  tbe  operktion  ol  lite  railway  und  its  telegraph  lines, 
lie.  The  public  land  and  highways  of  the  cantons  and  communes  can  oe 
BtiUsed,  and  rights  of  expropriation  granted  over  the  same  for  tbe  irans- 
■tiMiMl  aaddiffrib«liOD  of  electrical  energy.  When  such  employ  of  the 
pirfiHelaillldof  aaaoMBanafordixtribulion  of  electrical  energy  i*  demanded, 
the  cemmuDo  can,  to  prr>t4Tt  ii  rii>ii  U'p;lti:n(tta  Intercuts,  refuse  or  restrict 
tbe  demand,  save  in  tl  o  cA,cwlior<<  thi  i  n iirfiy  is  mqaired  for  the  elec- 
trical wotiiing  ot  a  railway.  I  be  UoTeroment  of  toe  Canton  oan  be 
aniwlad  to  wtthln  90  days  of  such  lafnal  or  laaMaiian,  and  ili  Mf- 
mtot  oaa  ba  foithei'  appealed  aeainat  babm  tha  Ffedanl  OoBBoil  vnUa 
a  further  twenty  dayn.  The  deoision  of  the  Federal  Couaall  wOlto  >DaI. 
Eleotrieal  atid«rrtakin«s  cannot  claim  tbe  use  of  the  puMlo  lud  irithovt 
also  respecting  the  other  u»e»  to  whifh  '.ht  land  mnv  applied 

Abt.  47.  Expropriatioa  rights  C«ui  Iw  di  iuu:id<  H  Ly  lli.v  in.dcrtiikrrB  ol 
aleotrical  installaUoni  or  by  ooniomers,  both  for  the  absolute  aoquisitiou 
oltbapiDpii^arlar  ito  aaaditioaal  pBaiaitm  whether  janaaiwlly  aa 
temporarny. 

Art.  t*.  The  indemnify  i?  '.o  con?i5t,  accardini?  to  the  clrcumstaaoce, 
Ci!  .1  capital  sur.i  .;r  an  annual  i  ^nlr^;l--  With  the  onoaent  of  the  two 
patueii,  ihe  indemnity  i-aii  Iw  m»<le  tu  ioeiud>  ri  pitir^  for  damage  to  crops 
or  other  diui.aK'>:.'<  !  jLii:iir:y  caused  byalteraium  to  the  electrical  con- 
atiucttoa*-  it  no  arrangement  In  this  r»pc«t  ttas  been  made  between 
tha  Mitliii  tha  damaBda  te  indaiBMhiw  whiah  auj  ba  mada  dwia(  tha 
vorinoK  of  tha  (ndartaUng  oan,  to  oaaa  of  diapnli.  ha  settled  hj  tha 
ordinary  pTo<^edn^e. 

At.,  t'.i.  Havt^  L\i'Mptions  nientioned  in  Arl^.  .*iO  iinil  ."i  t  hr  rrwirh, 
expropriation  will  take  place  in  acoordanoe  with  tbe  provisions  oi  im 
kwofUay  1.  IBfiO. 

Aar.  80,  To  ohtatn  powers  of  atpmprlation,  the  undertakers  must 
address  their  demand  to  tbe  tiovernment  Snrvev  l>epartment  of  Elec- 
trical Works,  submitting  a  plan  of  the  works  and  of  the  land  required. 
The  {'ederal  Council  will  then  grant  expropriation  righta  if,  wltliin  .t 
period  of  HO  days  from  the  deposit  of  the  plans,  there  is  no  oppusiti :;n. 
la  oaaa  of  omosition,  rightt  will  not  he  granted  it  the  mojectwi  works 
aaa  ha  ■ndlMd  vithoat  grave  taohnkal  ditttenllitahtmliiBg  too  great 
thoat  daaeat  to  jmUie  laisfer.  Vfaaia  aUntfens  a(ipear 
r,  a  iMw  npUaatiaa  te  aipnpnatim  ttohta  aaa  ha  proceeded 
with  00  the  demand  ot  tha  aadeitalMm of  tha  worUt  or  of  the  party  toba 
etpropriated. 

AkT.  .51.  A.s  w«dl  as  depositing  Inn  plun-:  vriih  the  Survey  Di  |  irlniirnl 
mentionisd,  plans  am  to  La  dcpCHsited  m  tii«  coIllmulll^«  uflcctcd.  so  that 
overTonaeoDoemed  oan  note Huae.  Tbedi-posiiuf  the  plans  and  demaad 
(or  •xpropriation  righta  diaU  he  made  public,  and  in  addition  peraoaal 
no(iti<?ntion  shall  b«  sent  to  everyone  cunccmt-d.  If  cxproprtattpn  ia 
d-jrnnudttl  for  piirticniar  prop<  ity  i  .^.1crsooly,  tlu^  provisions  of  Alta,  U 
and  following  of  the  Kxpioprialioii  Lnwol  l*<  >0  will  apply. 

Am  .  -VJ.  An  »oou  ar  tbe  i'edentl  (.'uuncil  i^hall  hiivv  given  ttieii  dt^.Hsiun 
and  approved  Ihe  plans,  the  Estimating  committee  Ait.  Ali  will,  if 
teqahaa  by  »il>i<rr  p.tity,  meet  and  disciiss  the  indemnity  tu  b«  piiid. 

hia,  St.  Alti't  ii|i|irunU  of  tbe  plans,  the  aoriu  oan  b«  proi  •.<  ded  with. 
OfOB  tiMugh  tlie  bsiimatnig  eomaittae  mtg  not  hara  Uniahed  Hwr 


inijiiiry,  or  Ijiojf^h  tho  indemity  hi-  nut  v<;t  paid.  (Juirantt-er  f  ir  such 
payu.uot  saail,  buftuvec,  Ls  (orlhcututn^  aaJ  ui  Ktuid  ol  dispute  tbe 
Estimating  oommittaa  will  fix  the  amount  ot  tbe  ipiaranlees 

Art.  54.  Each  canton  shall  iopplv  an  Estimating  eonimittee  of  *'  

tha  redanJ  Gout,  the  Meial  Ooimail  and  the  ~ 


ona  BMBhw  and  tara  dipailw  for  > 


nf  Llir  (TaatOBI 

member. 

The  di-cieions  of  the  Estimating  commlttew  i-hn  1 1>  upprsl'  l  niM  nst 
before  tbe  Federal  Court  in  aooordance  with  t:ii'  pr.<vuioos  of  tho 
Eipiapdetiail  Iiaw  of  May  1,  IHSM. 


MUNICIPAL  WIRINO. 


A  meeting  of  the  London  Section  of  the  KlectricoJ  Contr«i«tor«* 
Asoociation  woe  held  on  Friday  last  week  t>  protest  fi>,':>in>t  the 
plnnsi-?  of  11ifi  TjOnilijti  Connty  Cotincil  (Genera!  fow^rs)  Hill  uliuth 
proj.n.sr  ;u  j,'ivi  tiic  I.oiKloti  Borough  Councils  jio«ir  to  l-  irnw 
inout^y  for  tin-  pnqins.  s  iil  wiring  and  fitting  prewi-i  ■  .Mr. 
It.  Tweedie  Smith,  tin  huiidrary  solicitor  to  the  ALSsoctAtii  n.  rend 
a  Pmot  poiniing  out  tliti  fucts  of  the  case.  In  the  year  imn  the 
Lonanw  Cotmtv  Council  attomptad  to  get  afanilar  powers  inserted  in 
ooa  of  their  hitis,  but  tbaoka  to  tho  eHhrto  of  the  Electrical  Con- 


tractors'  AaiootatioD  tbey  failed,  and  by  n  ka»  majodty  in  fl» 
House  of  Commona  tho  dauee  waa  rajaeled.  Ui  November  ket  a 

deputation  fi-oiu  the  borough  councils  was  appointed  lo  meet 
representatives  of  the  Kleclricnl  Contractors'  Association  to  ace 
if  II  chiv.'-i  wliich  unv.M  mcot  thu  views  of  both  sides  could  bo 
triiiuc.;.  lisf'iitu.allv  a  cruise  win.  a^rt'ed  to  which  would  have  uUowoil 
horciii^'h  cuuncila  to  su^Iy  eleotrieity  Mid  to  espaud  money  in 
Winnie  •louses  aafawKM  thtDwkwaidoiM  tluKNigh  Mmfarafllonaiui 

not  directly. 

.\l  the  lost  moment  a  letter  was  received  from  the  h-ading  iiicra))«r 
of  the  doputiuion,  and  who  bad  been  luiuor  ol  Hauipatead,  saying : 

I  am  aotnr  lo  ban  to  iniiBnit  jr<m  mt  I  ha/m  Jut  maivtd  a 
«-lLort  noM  mm  Ifaa  dark  to  fbe  tiondon  Coun^ GouBiil  ila&c 
that  after  careful  consideration  t)ie  roniBiittea  eunot  Mt  thob 
way  to  altering  their  original  clause.  tToder  thiaa  cvcim- 
sutuf'-w  I  only  have  to  thanlc  yon  wnccrely  for  your  courtesy 
and  kind  cLuisidoratioii  that  you  have  given  tliis  matter,  and 

10  cvt"'"'^  my  fcpret  that  our  pifnrfs  hiiT(>  b;>en  imeuccessfnl."  This 
beii^^'  liiLi  Ln.sij  ih'j  wholo  battl-'  Ii  ik  w  h.^  f might  over  again  The 
clauses  ill  quvetion  are  Noa.  tJH  ami  1(4  of  the  London  Connty  ('  junril 
(General  I'owons)  Bill,  which  are  very  crudely  iniwn  and  iihuost 
identical  to  the  olaiueB  rejected  by  I'arliamcnt  vn  \'Ji)B.  11^  divse 
clauses  power  ia  Mmght  to  allow  any  Metropolitan  borough  council 
which  stippUas  eleetmal energy  to  expend  money  "  upon  wiringand 
fitting  ami  supplying  with  wires,  fittings  and  apfWRtlU  the  premises 
ol  their  consmners  or  prospective  consumera."  Mr.  t^mith  con- 
tender) that  such  powers,  if  granted  by  Parliiunent,  would  lead  to 
municipal  tnulin;;  in  its  worst  form.  Only  tboae  things  which 
«vff<H?t<>«l  the  general  welfare  of  the  puhlic  .ijnl  wliioh  ^^■f>^a  n  t  iMing 
c-i:i-.'ii  nil\  performed  bv  private  eii'.f;]iriaf  ut'ii-.  !ji  lur  upiiiiL.ii, 
\\ith:n  tin-  h.i^itimuto  splierf!  sn  whipli  a  nir.nieipulity  .^hn-ild  a^lt  for 
|:-:jw  .-r:i  i(j  tntde.  Lurgc  s-uuis  hud  hi-cii  ir.\  i  .,ttid  liy  pn-,  atc  tirms  in 
the  tiiduotry,  and  lliere  wai$  tiic  uUuokl  caiupeution  iietween  them, 
tf,  however,  thu  borough  councils  obtained  Parliamentary  power* 
to  cnrry  OiU  the  bitsiucsa  of  electrical  contractor,  they  would  have 
pntctkiilly  a  monopoty  inlfaaaiwof  theiranpt^y,  CoramatWan would 
b«  batuBOM,  and  tbeintefCata  ofthe  general  publie  vrvm  beaarionialy 
afSicted. 

Companiee  sapplying  electricity  in  the  metropolitan  area  had 
hitherto  worked  on  amicable  terms  with  electrical  contractors,  and 
h  td  confined  themselves  to  their  proper  sphere  of  anpplying  cloc- 
tricity.  It  could  not  be  cont(>n<iPc{  tlial  there  waa  any  greater 
iicod  for  the  powers  to  be  gr'ant..ij  lo  the  metropolitan  borough 
counf(!«  !han  to  p|pf(ric  snppis  cQuipanies.  On  the  Kwund  of 
geni'rul  p.4n  \  it  v.ii:-  inadMsahilii  that  idfrcnc  •.■.i);ipl\  iin Jcrtal^irs 
should  al£u  eu^a^t:  ui  wiring  and  fitting  worl<,  masiuucii  M 
supply  imdenakrrs  reqoind  Ml  inatallationa  to  undergo  cvrlaia 
testa  Mfora  lil:ikin<;  a  connection  with  their  supply  maiiie  or  giving 

11  supply  of  ploctric  energy,  and  it  waa  probable  that  the  engineer* 
mid  iiiKpuctori  uf  supply  nndertakera  would  be  more  exacting  in 
their  insulation  tests  in  the  caac  of  installations  carried  out  by 
private  contractors,  and  aUn  in  regard  to  camptianee  with  tho  geueral 
conditions  and  terms  upon  which  supply  sliould  be  gi*.  cn,  !hr»ii  in  t!»i> 
citso  of  work  done  by  a  department  of  their  own  nr.ili:r'.ali.nii;- 

I'robably  tho  worst  provision  in  thf  bill  wbh  that  v\  ;in  li  i  i  ul  h  i 
metropolitan  boruui^li  councils  to  do  v,  iiir.f;  fu:  ■  pi  n i  c  ir.  i  rnn 
siuuets."  The  result,  if  the  clause  p«us&eU,  would  be  tliat  every 
apeenlativa  faoiUar  would  be  willing  to  have  lus  bouses  wired  at  tlio 
cxpenaa  of  the  Ineal  authority,  because  it  would  save  him  to  luticb 
cxpeuaa  Mt  anflial  aocomit.  u^bonaaireniAlam,th«iii«n|M|N 
who  flnanoad  tha  huilder  would  bava  tba  firat  duKge,  and  woiud Iw 
nblo  tu  claim  the  tviring  and  fittings,  or  Ht  least  lo  prevent  their 
rctiiovnl.  Thus  the  loss  would  lall  upon  the  ratepayers,  of  which 
ekctrical  coulractora  formed  a  part.  At  the  end  of  daoae  99  of  the 
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bill  were  three  aiiibi;^ionH  lines  which  rniilil  be  rea<l  in  lunny 
different  waj's,  and  made  to  mean  uian>-  dijfertrut  thinga.  Xbey 
empomnd  matnipotitaii  boRnijh  monoilB  "to  •nter  into  «od  tarry 
into  aflaet  agncmBnta  and  aRangeoimto  wth  respect  thMvlft  and 
nulie  audi  chBri;e>  therefor,  whether  <)iro<-t.ly  or  olhcrwiBC.  a»  they 
may  tUnik  fit."  These  words  wuuU  coxet  ngrecinonts  with  con- 
»mii<>r«  of  electricity  ns  to  pnyintnt  for  thp  uso  of  wire?,  filtin^H, 
nml  nppiiriitos,  or  a^trooiiivnls  with  ownora  of  propcrt}'  conrcrninf; 
th<>  (unii«,  Imt  in  nuithor  ou«e  wouhl  ««ch  ni'rffiiKntK  op  rnU'  f»g:nin»i 
till  iiyhis  lit  ft  niortKARC«  who  hnd  lent  nmney  on  iIh  jiroi  i  rl;.  iin  l 
wlio  etmUi  prevent  the  wiring  beinjt  taken  away.  I-iimUuidi  cwiW 
iieizc  the  fittings*  for  rent,  nr  execution  credilora  fi>r  debt.  At  the 
Dresent  time  there  were  cnses  in  which  coiiipanic»  had  obtained  I'or- 
Mamwitaiy  powaia  to  espend  moaagr  on  wiring  hcwMett  hot  in  aneh 
eaaea  the  Mmpamea  wars,  of  Mane,  priTate  entArpriiM,  and  invari- 
ably  they  had  confined  ibeaiselvos  to  the  sphere  of  generntin!; 
electricity,  whilst  they  had  uinde  arran^inonts  nith  oleclriciil  con- 
tmctors  fur  (ho  acttinl  work  tobodone  by  tfaetu.  Safegttards  ai^aitMt 
M-iirtirc  for  n  ut  or  (Ubt  hiul,  hovertr,  dwaye  been  inserted  in  llio 
Arts  of  private  ronipiinicii. 

In  the  dinoDiction  tlint  followed  there  wait  n  i^'ncrul  condeuiii»- 
tion  of  the  London  Coniily  Couneil,  and  some  very  strong  rcumrks 
were  rosilc  niie  of,  nininly  on  the  politiral  aspect  of  lutinicipal 
trading.  l>ne  or  two  remarks  bearios  directly  on  the  I'lincr 
wan  made,  however.  One  apealnr  tnMgbt  UM  ttao  Lonoon 
Conllty  CfNuiml  had  a  Rood  prospect  of  Mng  allowod  the  powen 
itt  «|tie«>tiun  inasuiiich  as  they  would  pennit  of  wiring  bein^j 
done  en  the  hiro  purchabc  principle,  from  some  pnintii  of  view 
a  desirable  and  bencllrial  prucerdinK.  Cnuld  not  the  contrac- 
tors combine  to  practlMi  such  methods  ?  Hie  reply  was  iuiuio- 
dialely  forthcoming,  however,  fbnt  the  capital  available  would  not 
permit  of  this,  and  that  tilr>  ulv  Ji  (  orMpiiny  which  had  been  started 
with  thiti  objtrct  in  view  haii  had  to  abandon  the  free "  wiring 
portion  of  its  business,  Mr.  Tweedie  Smith,  in  reply,  urged  that 
applications  should  be  made  to  their  x  iurious  luiimbcrs  of  I'arlia- 
inenti  and  propoaed  tbs  foUowini;  refnlutioBt  iriiioh  waa  eanind 
unaoimoaaly :  **  That  tlus  meeting  of  elwtrteal  enginom  and  eon> 
tracton  hereby  p1edKe<i  itself  to  use  its  utmost  endeax  ovirs  to  prevent, 
hjf  enry  legitimate  means,  clauses  tiii  and  G4  of  thd  I^ndon  ('ounty 
County  (General  TowerBl  Uill  becoming  law,  anil  that  the  Cuuneil 
of  the  Association  be  requested  to  wait  upon  tht>  President  of  the 
Dunril  of  Tnide  and  voice  the  feoUng  of  the  indaatry."  A  potilion. 
whicfi  WHS  signed  by  cvaryoDO  pnaant,  liaa  h^tn  farigo4  in  Farlk- 
mem  agiiiusi  th*  UiU. 


MEiW  SAFETY  O&ViCKS  SOB.  P£EEy£MTlliO  £XCEB 
aiY«  nilBUIB  BIfIB  IH  ILTIBHATnO 
eOBBBRT  BTBSBMS. 


Two  En^liih  ptteotaluivoncaitly  bean grantBtl  lor  neilirKh 
of  prov«ottne  exoenire  pnwdM  me*  on  opening  or  closing 
electric  dreuiti.  The  flni  om  <No,  1 1,I6S  of  19M)  bgriuitod 
to  tbo  Litbiiieyar  Cft,  ud  te  entitled  "ImiwoTienients  in 
isfety  deviceii  for  proteetisg  ^ynuno  dectrie  nMAiinery  and 
the  like  minit  tha  oxoeaaive  vottate  occurring  vbflo  they 
are  ewilebra  la  or  oat."  Tbo  otber  one  (No.  23,53S  of  1904) 
wu  granted  to  Mossrg.  Siemens  Brotbcn  fc  Co.  on  behalf 
of  the  Sicmeni  Scbiickcrtwctkc,  and  ia  entitled  "  Auxiliary 
appliance  for  t!io  prevention  of  tl;o  ocnjrrrnte  of  excess 
prcMwres  on  s'.vitcbing  on  mu!  oft  cleutricul  installutions  of 
lirgh  -.iiltagcs  applieablo  tilao  for  tes.ting  inirnoses."  The 
ioiiowing  id  m  abstract  of  the  complete  apocilic<itiuii  of  patent 
No.  11,108  of  1904. 

Exp«-i'fi!iiL-i»  bus  i.hrv*n  Uiat  when  machlneii  stt'itfliwi  in  or  out 
disruij'.i'.  (■  (iii^ctiarKr**  i^uty  ctu^lly  occur,  and  ihrii  tlli^  |irinfM[:ally  J]uj'pt_ns 
In  the  rH>Us  or  i^nrts  condaolorii  whioh  are  nearest  to  the  cuirent- 
•on^iffiinins.  i  hi^  is  oiMdy  Mtrn.  bj  ^  loUstrtag  M  nude  by  tbc 
iBtMlon.  A  ihrce  pbase  molorwnnd  tora  ^haw  tellice  of  10,000 rolts 
and  having  eight  coils  per  phase  was  connected  to  a  souroe  of  electro- 
motive  force  of  10.000  volts.  The  voltapes  in  the  several  coils  then  ascer' 
tained  are  recoTt"  !  in  the  (ollowing  tubli'.    It  wilt  l(-  "r>  ii  t(;ii'  while 


Voltage  on 

Without 

With  a  730 

Witb  a 

With  a 

■wIlohiDK  in  t])« 

any 

volt 

1.100  Tolt 

l.iyOO  volt 

motor  as 

chokiKR 

cliftkloK  eoil 

choking  coil 

chokiag  coil 

mea«ur<'d  along 

coil. 

»wi1t  h<  d  in. 

switched  in. 

swilebed  in. 

4.00O  volts 

»,000  \o\U 

:i.00u  \olts 

I.OOO  .. 

2.500  „ 

2,000  „ 

l.-iOI>  „ 

TbUd  coil  

2,500  ., 

l,(iOO  ., 

1,S00  ., 

l.taO 

I.MO  .. 

1.M0  „ 

1.10O  » 

000  ., 

niibceQ  

1,100  ,. 

1,000  „ 

eoD  „ 

undar  DoraMbi  aondilipiiatbin  iain  laidioaila  iminuMOl  tO.OOHi/a'ISxO) 
or  a  IHde  over  ISO  toIU,  then  Ii  let  op  in  the  fbat  eeil  whan  tM  nolor 

is  siriiehed  io  a  voltage  11  times  as  bi(.'h.  To  remove  this  dangerous 
pressure  from  the  machine,  the  ftrst  coil,  whioh  shoved  the  larceet  increase 
of  voltage  waa  eomiMOtad  in  aarlea  nUb  a  ehoking  ceil  wbloii  cbokoa  under 
nomml  wminB  aondltipna  tlia  mnMananntaf  loHaga  aaarciT  anoataia 

coil. 

It  will  b«  seen  from  the  third  colomn  that  the  excess  of  volla^  at  tlia 
first  coll  U  reduced  from  H.OOO  to  4,000  volta,  or  one-half.  Farther 
measurement  also  showed  that  an  increaat  of  h.OOO  volts  took  place  at 
the  choking  coll.  If  an  1,100,  or  an  1,»00,  volt-chnkinK  ooil  b:  swiiehed 
in,  the  eacess  of  pressure  in  the  choking  ooil  is  lO.AOO,  and  13,300,  volts. 
This  action  of  Ui*  self-lndaotion  can  be  explained  as  toUow* :— When  Uia 
self  induetlon  Is  not  switcbed  in,  the  coils,  or  parts  of  c^ndneton  nearest 
to  the  iiippi;  main,  exert  a  choking  action  whoo  the  current  i<  turned  cn, 
so  that  the  whole  amount  of  excessive  pressure  i«,  so  to  i|>eak,  concen- 
trated in  these  first  portion'  nf  the  co\h  If,  lir-wi-vrr,  t?  ;i:i1iirtirtn  he 
BWitehod  in  seriee  with  the  ma'ihiiie.  Ih;?  Hcir-iMiiutitn.ri  t.kl.i  <  up  lln- 
exceaa  of  voltage.  The  seU-indnctioo  cuil  can  easil;  be  iso  hi..uUU 4  that 
a  diiioptive  disoharge  eaiuiot  oaaor  thaiain.  Tfa*  choking  coil  may  be 

■   "         "  ■  aflcr  the  starling  bat 
aaehinai, 
ttacbitte  ie 

switched  in  or  out.' 

In  patent  No.  S9;536  of  1904,  Mtean.  Siemeiu  Bratben  & 
Co.  elate  that  the  object  of  jiniventlng  dengefwi*  ri^i  s  of 
preeture  irhen  eiritoliiDg  on  or  off  nanMed  caUoi  at  W\^\x 
voltage  l>  attained  in  tbo  following  manner ; 


a  dlHoptive  disoharge  eaiuiol  oaaor  utanin.  Tb*  choking  < 
■hort-etrcuited  by  aaotber  moicawit  d  iha  awiUh  aflcr  the  k 
\«tn  ff^vHcti  x  aiafia  choking  caffl  may  ho  nasi  for  atvtni 
iini  it  Lie  . ).  king  ooil  hctaig  eelly  ewiUhcd  in  when  a  i 


Ref wri tt,-  t.i  tlui  ae^i'iaipanTirig  clr»'.vi.ng,  3  reproaents  a  lbr««-pbase 
onireiU  tjoncru'.or,  uii  1  n  .iip  '.hf  r.ctwurk  conductors,  from  which  the 
cabU«  k  are  braoobed  by  means  oi  the  ■vilcheB  ».  The  auxiliary 
appliance  oiHSHsta  of  a  mitttOMt  with  three  windings,  of  which  ir.  and 
•r,  have  the  Eame  nanber  ot  tome  and  are  oonneoted  in  the  sama  dlreo- 
liviii  Ly  nii-an>  of  saltoScn  ti  Te«pi!Cltv!>1y  before  and  after  the  mala 
iiwile]i'>i»  <  10  the  cablsfl  l'i;o  third  wiiuUiiu  ir,  of  tl«e  Iranstotmer,  on 
the  otliKi  hunil,  nbicb  19  a'ivantaseottiiijr  arranged  for  low  ptessuies.  Is 
connectc<l  to  u.  nnn-indaotive  loadmg  resistance,  r,  of  SOtiable  value 
Assumiofi,  in  the  first  inttance.  that  the  winding  ir,  is  open,  but  that  all 
the  switonee  are  doeed,  t1u'!i  nnlr  the  magnetising  currant  of  the  trans- 
former will  flow  in  the  crjKiil  w.r.ifings  ir.,  As  regards  th-i  oomditions 
of  magnetisation,  nothin a  -kiA  be  alt«ri><l  IF  the  winding  be  conneoKd 
op  wltli  the  redstacce  r  ?rEicii<:aliy  thi^  liftaie  pressure  of  the  eoooeating 
points  IP,  IT,  will  still  be  maintidDed  if  the  switohsc  « (which  ar«  to  ba 
considered  as  eorobiBsd  te  liw  a  «h«a.nnle  twit^  aw  apiosd ;  is  eon- 
sequence,  no  sparks  can  he  iMnad  at  the  MfltdMai  IM  BO  eielQat^om 
can  be  produced  in  the  cables.  In  the  sams  way.  daogenrai  oscilHttons 
in  the  -ab'.ea  tIIS  be  pr«v»nt«d,  if  now  the  switches  >i  be  optTiCil,  as 
sparks  ar^  p.-odaoed  st  thoea  »»itclj«s  the  Eitect  ef  which  ilrpend  opon 
toe  lesistajiL-*  r.  S  jch  sparks  as  i»  known,  allow  of  no  rapid  OEctUations, 
in  eoottadistlnetion  to  the  charging  sparks  produesd  on  ihe  ^vitobing  In 
ot  aakiaiid  cable*.  The  qipliaatiao  el  tiM  loading  resistance  tberefoie 
aots  fea'a  damper  of  osciUatieni. 

The  application  of  the  arrangemeat,  which  can,  ol  1  nir  y<i,  hi:  k^jpiltd 
to  networks  having  any  number  of  phases,  will  bo  a  full  j  A  . :  If  ibr 
unloaded  raMf  i  '  arc  to  be  separated  from  the  network  n,  then,  in  the 
first  instance .  the  ioMli:hes  1,  >j  ot  the  auxiliary  spplianc*  ai«  closed, 
one  after  the  oihut :  the  switehe,!  a  are  then  opened  and  the  dilNet  con- 
nection between  (be  eablM  k  and  the  network  condncton  n  thereby 
broken ;  the  switchei  si.  are  then  opened  whereby  the  cables  k  are 
dcii.iMil  lit  IhfiT  pressare  anti  t;-iii!ly  f»ii<T.i!v  tli:>  aivilchM  »:,  the 
ful  l"  :  uri-  r")  aiAtf  li  (lom   tilF-  suxiiiST  V  limii;nii  r.     \^  bi  r;   r  lUifCUng 

unloaded  cables  k  to  the  network  n  the  tvriteiKn  have  to  ha  manlt>ulated  in 
the  revrmi  order  by  first  elosfaso  •>  thsn  f  I,  and  hrftMlfyalMia««>  VflMIt 
tbecables  are  connected  lothemainsdimtttheBwitalussiaad^artcpaiied 
one  aftrr  iho  other  and  the  aoziliarj  appliance  thereby  disironnected. 
The  auxiliary  appliance,  deicribed  above,  is  also  very  suitable  for  teslioR 
cables  under  pressure.  In  this  oasc  the  main  switehc  -  <  vrould  ojii«n  or 
entirely  dispensed  wiih.  It  a  iii^'liL-r  |if,  M.-i  jrt  tlun  tliai  of  ihf  rx.,-UnK 
network  piessiue  ia  to  tw  used  fur  (he  tesiung,  tlien  the  transluuon  ratio 
of  the  wigdinB* "hand wkiaait  Made  *•  batese aa  1 : 1, btU  iaaade  to 
cvrtetpoad  wttk  tba  failsnded  tNiiaf  grefMua. 
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COBRESPONDENCE. 


PAPERS  AND  DISCUSSIONS  AT  THK  INSTITUTION. 

TO  TBK  HiIK  I!  OF  THK  KLECTRICI.1N. 

Sir:  I  Ma  from  Mr.  W.  K.  Coop«r'a  letter  in  3 our  last  issue 
tbai  in  Hba  nutter  of  allowing  or  requiring  aukhoni  to  go 
thraqgih  Um  formility  vt  (ekdiitf  their  Pl^ien  from  cover  to 
cover,  and  in  the  nutter  of  cartelling,  or  nther  of  not  enrteil- 

iug,  verbosity  and  irrelevance  in  debate,  the  Institution  stands 
exactly  where  it  did  10  or  15  years  aijo,  when  duty  condemnnd 
me  to  regularly  attend  iU  lueetings. 

Ten  or  15  years  ago  it  was  suggettcd  in  these  colnniiiS  th;,t 
if  Papers  could  not  ins'ariahty  bo  taken  as  re.i'I,  hki'  IduiI 
addresses,  they  mii^lit,  at  any  rate,  be  read  in  britf.  Teu  or 
15  years  ago  it  was  suggcsttxl  in  these  columns  that  to  relieve 
the  President  of  the  e.vceedingly  difficult  and  unjilcasant  duty 
of  ]K'r|i.'tu:ilIy  applying  tlie  closure,  thi-.  fiiiiclion  might  advan 
ttiguoiuly  Ih.-  taken  over  hy  a  lO-niiuute  glass,  which  shoidd 
ring  a  bell  when  it  li:t<l  .  \>iaU6ted  it.self,  and  thus  give  an  un- 
tnistakablo  notification  to  the  s|ieak«r  that  he  bad  exhausted 
himself.  It  would  then  rest  with  the  meeting,  not  with  the 
occupant  of  the  chair,  to  signify  itti  pleasure. 

I  am  no  believer  in  the  transatlantic  doctriur  ui  "  i.tiHlo, ' 
and  do  not^  therefore,  advocate  a  rigid  lO  minute  rule  because 
I  believe  there  i.s  any  particular  virtue  in  haate  and  hurry,  but 
if  it  were  known  that  ten  minqtea  and  no  more  woaM  iu  the 
generality  of  caaai  be  allowed  to  eiali  apeakor,  eadl  intending 
Hicaker  would  take  food  eara  to  make  up  hi*  mind  hefignliMM 
what  he  meant  to  aaj,  and  hia  remarice  would  not  iulfor  from 
that  lack  of  previous  preparation  aa  do  ao  many  of  the  discur 
sive  diaoonrses  one  hears  at  Institution  discussion  In  fact,  a  lO- 
minute nilo  wiMili'.  teud  to  precision,  dfoisiriii  nmi  rfirjci*i"]i. 

As  to  iti^'  or  requiring  an  auiLui  to  niad  his  I'aper 
from  eii'i  ^l  cml,  never  was  there  a  more  tedious  and  timc- 
v;iHt;iif;  furm.ilitv .  For  formality  it  is,  since,  even  if  the 
riMik'r  hhoul  1  h;i[)|)<:ti  to  ln>  li  in.is'.t.':'  of  elocution,  no  one  cm 
derive  any  benefit  from  he.in:i;_'  a  Paper  read,  and  no  one 
under  such  circumstances  is  in  :i  p'l^iiiOTi  to  do  justice  to  him- 
self if  called  upou  to  speak.  But,  more  often  than  not,  uo  one 
hears  or  even  listens  to  the  poor  member  standing  up  before 
the  Uackboaril  by  the  Preeidont's  aide  dribbling  ont  in  an 
inaiidihle  patter  what  is  vwy  likdy  a  valnable  contribution  to 
eonteapomr^f  knowledge. 

The  lact,  if  fact  it  do,  that  the  Institution  cannot  ulway.s 
eoumand  a  anIBoient  supply  of  Papers  ia  no  juatification  for  » 
tireeonM  and  exhatwting  mode  of  prooedure.— Youra,  ix., 

VT,  G.  BOMO. 


APMATUin:  fnir.S  AND  O/ONK. 

TO  TIIK  KUnuH  0¥  THK  KI.K(TIIIC1AN. 

SiK :  I'ndcr  the  title,  "The  Insulation  of  Aimalurc  and 
oUier  Coils  for  lIi|;h-tensiou  Apparatus,"  you  published  in 
your  issue  of  Januar)-  STth  a  very  interesting  article  by  Mr. 
J.  S.  Hiefaiield,  (pving  hia  experience  with  high-tension  altct 
Ritov  wnMnnn.  A»  »  leanlt  of  a  number  «  fecial  expcn 
memta,  Mr.  HighHeld  hae  eome  to  the  ooneluuon  that  coils 
become  defective  in  actual  use  owing  to  the  air  left  inside  the 
micanite  tubes. 

Personally,  lam  not  quite  in  agreement  with  Mr.  Hiithfield's 
conchniutiN  "hat  )t  i-,        r..i i,,  |  .1  sutiif.iL'.Mi-y 

winding  ii  any  air  u  uamit^cu  lii;iWL'cia  the  ^oppm,  iiuti  and 
insulation.  If  this  were  im|K>ssihle,  then  the  wme  defects 
a-s  those  oKicrved  by  .Mr.  Hiudifield  would  surely  have 
u]ipt'ared  in  the  large  number  of  high  tension  installiitions 
which  have  l»ecii  working  for  a  consiilerablo  iiuiubi>r  of  years 
on  the  ('iintincnt ;  for in.st.ince,  at  the  I'adoriio  1  l.'J.lXH)  \  olt»), 
Hautori\e  {i',000  volts),  uud  numerous  other  high-t»>ii9ii.n 
iiisU-illations  in  .Switzerland  in  which  the  geuciator  coils  are, 
almost  without  c\eci)tion.  wound  in  insulating  tubc!>.  The 
fact  that  such  tr<iublo  has  not  lieuii  e.xperienced  forms  a  clear 
pMof  that  .Mi.  Highrield's  conijiu^ioDs  arc  open  to  criticim. 

As  Mr.  Hi^hlield  corn-Ltly  jiuints  out,  the  insulation  of 
a  coil,  in  wfaach  Ute  winding  u  threaded  tfainngh  «  doaed 
micanite  Utiiv,  i«  excellent  u  eompareil  wKh  that  of  a  ooB  in 


which  the  inanlation  oonaiitaflf  innlating  tape  or  paper  weand 
■epantelj  raniHl  the  condluiMt.  In  my  experienoo^  tronUea 
have  anljraiiimi  wh«a  the  de^^Mr  baa  taken  advantage  of  the 
cxcelleDl  inaniatlMi  of  ths  eloaed  nricanlte  tube  to  economise 

in  the  amount  of  inaulation  on  the  actual  conductors  them- 
selves. Where  defects  have  become  appfirent  after  more  or 
less  lengthy  periods  of  working,  the  iii.sul  ai  ju  hI  a  number  of 
the  coDiluctoi-s  has  been  damaged  at  iJoiiils,  and  con- 

stant leakage  ut  cin.  t,t  has  taken  place  from  conductor  to 
conductor.  If  sucli  a  ilefci  tive  coil  is  carefully  ait  onr  before 
the  <i:iivi;i;:ijil  ili5n".itii.:i  Ijlis  hecnme  N'-t'ii.'i-ly  eh.i.'Tcd.  lilick 
spijiv  will  [,e  iili-erviii  on  the  in-nlrili?.iii  of  the  actual  couductor 
sliirlit  liliniijii;  ba.>  taken  jrhii  i;.  These  spots  will  corrC' 
stxmd  with  similar  ones  on  the  neighbouring  conductor,  thiu 
showing  tlio  exact  position  at  which  the  discharge  has  taken 
place.  Such  defects  may  con8tilut«  intermittent  faults,  and 
may  finally  necessitate  the  complete  re-winding  of  the  machine. 

The  above  defects  can  be  entirely  avoided  by  using  amplo 
insulation  on  the  individual  couducton,  and  a  auitjtblo  tyj>e 
of  winding.  Car  e  should  bo  ukcn  not  to  iiae  too  much  wire 
per  eoil— (Jiat  is  to  say,  to  use  a  krge  number  «f  coilft— and  to 
anange  the  conductors  ao  that  tte  diflhnneo  la  potential 
between  neighbouring  oondiietort  i«  kept  «a  •maD  aa  poaiihla. 

It  is  of  the  utmost  importance  that  the  very  beat  quality 
materials  should  be  useil  in  the  varnishes  and  insulating 
coverings.  I  have  often  found  that  oxidisation  of  llio  eop|>cr 
has  taken  place  owing  to  the  use  uf  a:i  inferior  quality  shellac 

which  bu.i  not  h-cii  fi  ei'  fnitii  ju'iii.     'I'hii  \u:i\  l.een  u»ixl 

either  on  the  couduclur  itself,  or  iu  hnilJniL'  up  the  ruicatjite 
tulics,  or  !U  a  dressing  un  (he  liinjiiie  1  lo'h  01  other  insulation. 
If  good  Ifiiality  ^hell.ie  tree  ftoui  acid  h;io  h(!«n  used  in  the 
winding,  :iie  iiioilaliiiL;  e.jvcrinL;  being  well  -atur.itei!  ■.nth  :lii» 
shellac  so  tltat  the  vttpjtcr  conductor  is  surrounded  by  a  water- 
proof and  airproof  insulation,  I  have  never  fouud  atiy  trouble 
arise.  1  conclude  that  in  the  case  mentioned  by  Mr.  Ilighfieid, 
the  insulating  covering  round  the  copp<>r  was  more  or  less  ponms 
»o  aa  to  allow  both  air  and  moisture  to  scrnk  through  it. 

With  regard  to  Mr.  illghlield's  concluding  rem.ivks  aa  to 
the  necessity  of  putting  additiimal  insulation  ou  the  two  or 
three  end  coil%  thia  is  a  point  which  I  have  long  recognised. 
It  is  c«peeial|y  impoTtant  in  the  ease  o{  MyacbrcMMKis  motoa 
where,  when  the  motor  la  suddenly  switdiad  on  the  line,  the 
full  voltage  oomes  on  the  first  few  eoils,  and  a  very  eon^der* 
able  difTeronoe  in  pressure  exists  between  ailjneent  windings  so 
that  these  coils  are  very  liable  to  be  broken  down.  For  a  con- 
siderable number  of  years  I  have  made  it  a  practice  to  wind 
the  th  sets  of  coils  iu  all  high-tension  induction  niotora  with 
it  iiior<)  beavily-insuUted  wire  than  that  useil  for  the  leuuiuing 
coils.  In  the  case  of  gouenitom  and  synchronous  motors,  the 
efToct  is  less  observable  as  the  voltage  iu  the  stator  only  ii«cs 
slowly  under  normal  working.  -Youn^  te, 

Miinchcnstoin,  BiUo,  Feb.  9.  J.  Bi'i  HI. 

THE  SUDlNCi  BOW     THE  TKULLEV. 
TO  TRC  SDITOR  OT  fKK  BLBOTRICIA.V. 
srn :  With  nlsniKe  to  the  diacomion  on  Mr.  Sayera' Pisper 
uii  iumviny  overiiead  etjuipmont  materials,  at  whnh  I  cwld 

not  be  present  owing  to  my  al>senco  iu  South  Amotion 
I  notice  a  remark  in  your  current  issue  regarding  a  disadvan- 
tage of  the  sliding  bow.  Although  Mr.  Sayers  professed  to 
know  little  about  the  sliding  bow,  which  is  used  in  nearly 
■lO  j  i  i  cent,  of  the  Continental  tramways,  he  meiUi 1  \ 
•iroppiiig  of  lubricating  material  ou  the  pttssengots  iiditig  on 
douMe  deck  cars.  Aa  I  huse  ,i!«  a\  =i  .-jdvocatcil  the  use  of  the 
sliding  bow  as  being  Bpectaily  adapted  for  mc  in  this  country 
on  account  of  the  much  lighter  overhead  network  iu  densely- 
jiopulated  towns,  1  be;;  to  be  permitted  to  refute  this  statement. 
The  use  of  a  lubricant  iu  the  slit  of  the  soft  aluminium  sliding 
jiieee,  which  is  easily  renewable,  h  not  exactly  neeoss.iry, 
|Mtrticul.'irIy  iu  our  damn  climate,  or  it  may  be  used  in  such 
small iiuuntitics  tlut  thedmppiiigof  molten  greasewill  uotoocur. 

However,  the  sliding  bow  can  be  miule  so  long  that  its  jxiint 
of  coutttct  with  the  trolley  wire  reaches  outside  the  to{»  of  the 
car.  At  greater  speods,  when  snarkb  are  mwi  likely  to  otcur, 
the  molten  grease  wonM  be  blown  backwards  by  the  wind 
precsure. 
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I  have  consfnicteHl  over  300  mil*'-:  <if  tratiivrays  using  the 
Milling  bow  ubtoail  and  never  had  ilic  sliyhtfst  troulile  fmni 
fiilliiig  grease.  Certainly,  only  single  ik'rk  cars  wen;  ut<-d,  l.ut 
at  SheerneHs-on-Sea,  where  a  HliUinc  bow  u>cd  on  double 
deck  cars  u{>oii  my  Bdvioa,  no  ttouble  bM  been  exiMriMwad  in 
this  reganl. 

II  will  be  well  wurlli  while  if  our  engineers  wouM  ^tmiy  the 
advantages  of  the  "iliilinf;  bow  more  closely,  as  they  aio  uiiiny, 
iin<<  .IS  1  have  remiirked  before,  it  is  specially  adiijitfl  for 
uw  in  this  conntiy  where  tiio  complicated  overbeatt  coiutruc- 
tion  in  many  large  town»  cauEus  a  dtiftgureaent  of  tbs  atnete 
wbidi  il  ao  often  eompUined  ol.—Yoan,  in. 

LoodoD,  S.Wn  Feb.  lOi  Qnuu)  HooaHwuooEL. 


PARUAHEMTART  INTBLU6BNCB. 


Th«  p«riod  (or  d«poiiliiigp«titioai  to  aroear  bj  eoaoad  and  witne^sea 
i«aiHt  UUe  etigbiBtias  in  the  Boom  of  Ognwoi,  esBM.en  Saln^ 
krt.    b  e«KHM  to  tboi*  abwdy  ^vm  the  MIewlas  ha*«  Im 

prtstntod : 

t  l..'»-lin  Ittiiitiiiij  LiU.-  Suulh  Kiialerii  ,V  ChAtliam  Ua;l«-;.y  Co,, 

81.  (ieorge'i  Uospilal,  BtitiBli  India  Steam  Navigatioii  Co.,  (ireat  Kastern 
Bailw^  Gon  Omm  Otn  ThiMW  OoBtamaeir,  Oorainon  of  Bank  or 
Eiiflaad,  BeetarfaiUiMl  OominlMloiim.  Kmiiiigtaa  A  Kniehtsbridge 
Eleeirtc  LiRhtinR  Co .  SotUnR  Hill  Klrelric  Lighting  Co..  Metropolit»n 
llailwkv  Cu  ,  Hiiiniiu  rHmith  IturoUffh  Council,  promoleri  of  Metropolitan 
PncunuiUr  iJr«p«tcli  i'.ill,  Huoouiablv  Sociuties  of  MiJdlr  and  Inner 
Ttmplei,  I'nion  Uonk  of  Saotlaod,  Merrcra  Couip«nv,  I-ondnn  Coutitr 
Coancil,  Lord  Ivoagh,  WenlminBter  City  Coaueil,  Llojrda  Bank,  Uoiob 
Diaoonnt  Company.  Cburohwardan  d  SL  Uiobaal,  Oonnuieiel  UniOB 
AanumiMM  Co.,  I'nion  Bank  of  Auttialis,  North  London  Baitwajr  Co., 
London  A  South  Western  Bailwajr  Co..  Metropolitan  District  Hiolwitv  Co., 
London  and  North  Wntern  Bailway  Co,.  lircnUord  i>a-  Cu  \l 
Woetcm  Bailvsy  Co.,  Kensington  BorouKh  Coancil.  prouioten  of  Uam. 
monmitb,  Ci^  A  North  Eaat  Iiondon  Bailmtj,  Corporation  of  London, 
Bakor  Street  A  Waterloo  Baitway  Co.,  Charing  Croaa,  Eorton  itr  Hamp- 
•teed  Ballway  Co.,  Great  Northern,  Piocadill;  &  Brompton  Railwav  Ci<.. 
London  Taited  Tramway*  Co.,  and  nomerooii  properly  owner*. 

Cork  ■tuncii^m  Itaiiicty  Hill     Cork  Cnrparalion,  Oirk  Harbour  Cira 
■IBiiotHTf,  Ccirk  h.lccir.o  1  riun*ny«  iu,,i  IJ_'liUiit;  C.,  ,  Cntk,  llnnil'ui, 
•ad  South  C>Mul  lUulway  Co.,  Cork  Inoorpoi&tnl  ClmniUr  of  Commerce 
ead  BhippiaK  0|jde  Shipping  Co. 

OftMt  Sorthern,  PkeaAitl>i  J-  ItmmploH  Railviti  ;.V,j.  S)  Hitt,—BmOk 
Extern  A  Chatham  lUilwa.T  Co.,  Kcelfiinatica!  Cni'nmisaioners,  llammer- 
■niilh  lioroufih  CoudciI,  Mftroiinlii.iri  Kiilmiy  Co,  OoTemora  o(  the 
Bank  of  Ku^'land.  I'nion  Bank  of  HcullauJ,  Mercers'  Company.  London 
Cmmty  Council,  London  ct  South  Weslern  Itnilway  Co.,  Brentford  (iaa 
Co.,  I'rcsident  and  (lovernora  of  CharioK  Croas  tioapital,  Westnim.iter 
City  Coancil,  Me(ro|i<illtan  Ulatrict  Railway  Ca,  Great  \Ve«t«rn  BaiUay 
Co.,  London  and  North  Wen  tern  Kailway  Co  .  Metropolitan  Water  B<KXid, 
Kensington  Buroujih  Coum-il.  Chiswu  k  Crbnn  IHatricl  Ciitin<  !l,  I'rntni  ti-rn 
of  Hammersmith,  City  ami  N"rlfi  I'.uBt  l.ondou  H;ul«jy  Hill,  Cor[Min>tii'n 
ol  London,  Uonoorable  Sooietiee  o(  Middle  and  IiiniT  Tcni)'lcs,  Ccntrul 
London  Haitwur  Co.,  and  mmmmm  mmtta  ownera. 

HaaaaernnitA,  City  tt  XMh'Sattitmhmliaitwan  Hi  I!  -  South  Eastern 
it  Chatham  Kailway  Co..  St.  Oaonga^fl  Boinital,  Great  Kanttin  lisjlway 
Co.,  Carron  Co.,  Worehipfal  Ooapany  of  Olrdlen.  Thames  Conservai  i  v. 
licKfnt'ii  Canal  ,t  Docks  Co..  Leyton  Urban  Digtrict  Cmnci!,  WllJ  Gru'ti 
1  il.an  l^i^tri«t  Council,  Hiiiimeramith  nnd  llncknov  I!otcii,.h  C<;ij!ii  ilr'. 
Uoremors  o(  the  Bank  ol  Enclasd.  (irtat  Northern  itailway  Co.,  Toiten- 
hun  *  rotert  Oalo  BaUwa*  Co.,  MeingMltlM  liMtMiy  Cow.  BeooenUo 
Sodotioo  of  Middle  and  Inner  Temploi,  TMIonham  ITihan  DhlrM 
Connoil.  London  Coonir  ( 'iium  il.  Weittminatcr  City  Cotincll,  Metropolitan 
D.Hriot  Bailway  Co.,  M.-troiiniitun  Water  Hoard.  Norlli  I<i>ndon  Kailway 
Co.,  London  ,V  South  Wi-sleiii  Kailway  Co..  Central  London  lUilvrnv  Cii", 
Brentfuid  Ouh  Co  .  Walthamstow  I'rban  District  Ci..unt  i!.  Grrjit  Wi-te-rn 
Bailway  Co..  London  A  North  Western  Bailway  Co  ,  Ktnainglon  Uorouch 
Council.  Kdmunttn  I'iban  district  ConwU,  Coipention  of  London, 
Shoiediteh  liorough  C<  iincil.  Middlesex  Coonty  (Joanoll.  Baker  Street  \ 
Wati'rliHi  HiiUay  C'.,  Ch:in:i;.:  Cusa.  Eu«ton  ,V  F!.imp5!oaJ  lUil'.v  ay  C  i., 
tlrrat  .V.irllii  tn.  !'jci'a'JU!y  .V  llr,  luptnn  IvAiItt,,.  (_u  .  I.or.il.'n  rnit'-l 
Tramway*  Co.,  iioutb^^te  I  iban  l>i»trto(  Council  aii>i  numtruu.^  property 

Jfadmrntoilir  /nyrwMMMl  IWf.— BiadCnd  Corporation.  Linrwdc* 
I'rbin  Diatrict  Counril.  Dewabarr  Ouardlana,  LaaceaUl*  A  YofktUfe 

Bailway  Co..  Katley  Corporation,  VorkHbine  BIcctrlo  Cower  Oo„  Leaden 
and  North  Western  Itailwny  Co.,  Dewsbory  Cnrporation. 

I.  /'iiiJi"il  J'riimkniyt  t  h: wnfU'n         iitiif  \  Wiii-blcdon 

L'rban  Uiatriet  Coancil.  Uarnea  I'rban  Uisti ict  Council,  Itichmond Cor- 
Miellon.  MeMen  and  Coombo  Urben  Diatrict  Coonail,  CfOfden  SmaX 
OMrietOoaiieU. 

MriTftpJ:ini>  f'li'ntirili'r  Iiisi^i  h  W?' —  Paddinglon  Borooch  Council, 
\Vhit<chn[H'  .V  Ui,,^  lUiliiiiy  C  k  Mepney  Borough  C'ottucil,  Thames 
Coiuervancy.  Ilaiiiiii«rsiuith  iu;i)  llkokncy  Morough  Cnuncila,  (ircat  Wcst- 
tem  Bailway  Co.,  Mntropulniui  l;.iil,Miy  Co.,  Wi-«tiuin»t<r  Ekcliic 
Hoppiy  Corpo..  Lcndon  County  Couneil,  Camberwell  Borough  ('ouocil, 
MetnteUten  IMittiot  itailwev  Co-,  Woelaunatar  Oily  Oenmil,  Central 
Loodeo  Bailway  Co.,  Bailway  OarapMioi  withla  London,  Chelica,  laUng- 


ton.  I.ewiaham,  Wcolwieh  Battenea,  8t  Marytebone,  KenainRtnn.  Hamp. 
«t«iid,  IJiiiiU'th.  Folham.  Shorediteh  and  St.  Taneraa  Bomiu:h  Councils, 
london  Electric  IjiRhtin?  Companies.  (Jreal  Northern,  Pici-adilly  and 
llromplon  Uail»aj  <  d  linki  r  Sin-ei  ami  WiU  rloo  Bailway  Ci)  ,  Charing 
Cioaa,  EiMlon  and  Hampalead  Bailway  Co.,  London  United  Xramwaya  t^o. 

Aherdm  Trmmxctft  JNff.— Oreat  Weotem  Ifadhngr  Co.,  TafT  Vale 
Bailway  COl,  Abardara  Oaa  On. 

A:-<-rhijloK  Varporati'in  Bill. — Accrington  fftlllB  Vtaanen  Oe>.  Lan- 
cashire Kleotxio  Power  Co.,  Ilaslingden  Corpenfion,  TainiieMlllB  it  Teifc. 
shire  Railivay,  liawKjnatall  Corporation 

f:it  :;i;.;i<i.:rt  ( rpurnl lirn  /Ji//.— Orfat  Western  Railway  <'o..  Hadnor- 
ahire  CiiLiiily  Council,  London  and  North  Weaieni  Itailway,  Monmouth, 
ahire  Connu  Ooqnell. 

JtuUin  Unitrd  Trm.n'v^  Hill.  Rathnilnex  and  Rath  gar  Urban  Diatriat 
Council,  Dublin  Corporation. Prmbrnki'  Crhan  District  Council,  Kingalowa 
Urban  District  Council,  lilackrork  I  rbun  liislrict  CouneiL 

Gretif  Sorthfrn,  l'ic<n<lillii  a  /.Vi-wj/low  /.^ii/rr.iy  Co.  (.Vu.  y)  Hilt.— 
South  Kaatem  Jt  Chatham  Itailway  Co.,  Thames  Conaerraney,  Doke  of 
Norfolk,  London  County  Council,  Weatminater  City  ConneU,  Central 
London  Railway  Co.,  lalliistoa,  Uolbom  and  l^uaiheth  Borowh  CoonoU*. 
Pronoter*  of  AunnionDith.  Oily  end  Harlfa.Baet  London  BiUlway  BRI, 
and  profMirty  owners. 

C'liir,"!,'  I  .South  F.a.-li'ni  .V  Chatham 

Itailway  Co.,  Honourable  Societiea  of  Inner  and  Middle  Teiuples,  Metto- 
poliun  DiMriet  Bellimy  Oe.,  OtyMtl  Petooe  Oa,  Lemtatb  Benn^ 
Couneil.  CorponUien  o(  Londes. 

IaiiuIon  Southern  Itailif'ii  /(lU.— lyondnn  Brighton  Sooth  Ccaet 
Railway  Co.,  South  Eastern  Chatham  Haiiwuy  Ci..  C.imlx'iw-  II  Borough 
Oi.iiiscil.  tjondon  County  Coancil.  South  Metropolitan  ti.is  Co.,  LandL>n 
iii:d  .'<:>uth  Weatem  Railway  Co.,  S<:uth  London  Electric  Supply  Corpora- 
tion, Lambeth  Borough  Coancil,  County  of  liondon  Electho  Supply  Co. 

.Vriiwiofitae  XldoMe  »iweioef«  iftli:— Oioet  Baeten  BaUnej  Oft. 
Mcti«p«WM  Wetor  Beiri.  Hlddbies  OeaBliy  OoBDaiL 

V>rM-£,j.l  LoNdoii  liailiron  /fi'U.— OtMt  Baitwn  lUQway  Co., 
Metropolitan  Itailway  Co  ,  Tottenham  A  FOMt  Oeta  Bailwn  Co.,  Leyton 
Urban  Diatrict  Cotincii  I.Dn^lon  County  Council,  Metropolitan  Dlabiot 
Railway  Co.,  Corporu:i  ij  cf  London,  Promoters  of  Hammenmidl,  Oll^ 
and  North  East  Limdoi.  K.iil,iay  Co  .  and  property  ownerti. 

Shropthire  ami  'I',  r--t  .f.v  -.'o,'/  £I/,-'rj  ;',,M  ,  r  ^'j,'!.  — Cannoi  k,  Hi  Iri'  ^ 
ford  Jt  Diatrict  (ias  Co.,  Sci^on  llural  Ilistri:t  Council,  .staifuidohire 
County  Connoil,  Oreiat  Western  Itailway  Co..  Liohlield  Gas  Co.,  Tamworth 
Oa*  I'lgiit  dr  Coke  Co.,  Lichfield  Rural  District  Council.  Cannock  Rural 
Di«itrii;l  Council  Waball  Rural  l>i.strict  Council.  Lichfield  Corporation. 
Tanmorll)  Cor]<  r»iii.>n,  RriJjruurth  Corporation.  Cannock  I  rban  Miatiict 
Counoil.  Usweiilry  Curpuration.  Midland  EIrclric  Corporation  for  Power 
Distribution,  Tamwortli  Rural  Dliiriet  CoanoiL 

Uitlhmint$  and  IMhgar  ImproeemttU  flfH.— AlHaTtOO  A  DuUU)  COQ- 
aumers  Oas  Co.,  Dublin  Curporatieo. 

Houih  ir<ifi->  A7'o(r/,-<i/  fouler  BMributhm  Bf(f.— Ueadly  Oei  Oe., 

Marvellr  Urban  Kintrii  l  Council. 

s.<  in,ri  c,rj>  >  <,'r  I.  OmI  WeeteTD  BeUvaf  Co.,  Bweaeon  Oei 
Light  Co.,  Midland  Railway  Co, 

( 'Aaiiiv  Cram,  JSeaMi  #  HamptUad  Beilwee  BIH.~ae1fa-Beelwn  A 
ChatlMta  Ballwmy  Oe.  LonioB  Oeen^y  ODnndl,WielMiMliw  OUfOpoMil, 

Gordon  Holcla, 

<:>h„- 1  orpor.iK.oi  /tif/.~fanweWre Bleetrie  tWwr  Co., Leii«e«lihie A 

Yorkshire  Ua;lw»y  O-t. 

11,  ,,  ;,,.  '  <  .1   II  ,ii(,.n.<ni-rtoiMi  SkttrU  8Mfpl»  JliU.— WegrMdge 

I'rlxau  Ui.-tri^t  Council. 

II  i.t'Ki  c.op,7rarion  Hilt.  LaneaHhiro  Bleclrie  Powar  Oe,,  Lanaaebln 

,v  VoikMhire  Kailway  Co..  Uindiey  Urban  District  Coundl,  Btnitll 
shire  EUciri.'  Tramways  Co  .  National  Telephone  Co. 

I-intt/ti  CuiiMfv  <*<>iiNri7  >'tirntrat  i^-'./rr,  luii — Coutp^iiats  pupplyiug 
rl,',  iriciil  energy  in  the  Adnuniatraiive  County  of  London,  Elet-tiioal 
t-lnf.'inerrs  and  CcQtractora  ie  the  Connty  of  London. 

/:<<;iir>ire  and  Hampiltad  tlaiUeaii  /tW.— Bcndon  Urbin  Mattfet 
Council,  Umdon  County  Counril. 

CAunuW  Ftrr^  IttiUtm)/  hh4  ({ifp  Dow  Hirbonr  Boaid. 

Cn'ijdon  <  ,irf-o<i/o>ii —County  of  l.omlon  K'tcttic  Supply  Co  .  South 
London  Kl^  etnc  hupply  Corpor.tir'n,  li.-.  k,  '111:1111  I  jlnu  li.i.im  .  t  1  10  il, 
Penge  Utltau  District  CouO'-il,  Crystal  I'oUce  Cj.,  iiii  tah  l.kctr.u 
Traction,  Sooth  MelnnelilnB  Tiaaiwaya  and  Llgbttag  Co.,  Croydon 
Oai  Co.,  Croydon  B  nrnl  DIsMet  Oonneil. 

Hxkfr  Slrtel  nnd  llfiff;7'i  '  /,'■.■  i',  ./f,'  —Lriiiiliiii  County  (""iincil.  Wee! 
min9.tt'r  City  Council,  tiordou  IliiU  I,.  St.  Marylebnno  lioroug'i  1  i'IiiiliI, 

KiliKij  fur^iorn'ii'M  — MelropoUlan  Water  Board,  Mclropolitau  Kltcliio 
Supply  Co..  brenttoid  Uaa  Ci>. 

The  Metropolitan  Electric  Supply  Co.'s  bill,  which  was  opposed  by  the 
WillMden  Oiben  IMmiet  OouaeU  on  StemUnn  OedoH,  hea  bean  pntaed 
by  the  Baaiiiiere,  Ihe  poinlief  dliynle  having  oeoen  arttM  betweon  the 
paitiea. 

The  following  bills  lutve  been  passed  by  the  examiners,  during  the  week, 

as  having;  0<>MipIie<l  with  Standini<  Ordars.  There  was  no  opposition  ; 
,\lH'r«lari^  TrainwiiyH,  <  lusport  and  Kareham  Truiuways.  I.  jii  lon  and 
Lower  Thames  Klti  trie  Power,  Wi|;au  Cor|K>ration,  P^iah  y  and  Diatriel 
Ikeniwaja. 

Tlie  ooQsideration  of  the  Glasgow  Corporation  Tramway*  bill,  en 

Standing  Orders,  hap  beon  postponed  until  Marsh  3.  to  alio*  ihi'  pro- 
moters to  conclude  ne;;u'.  i  ii'.ic  niT  with  aome  local  aulhoritiea  ax  to  1  n  i  ni  1. 

Non  compliance  with  Slandin);  Orders  ha»  been  returned  in  r  mnci  tion 
with  the  Ha.Hings  Tramways  bill,  so  far  as  the  tramways  propmc  I  under 
clause  7  are  coneemed.  These  are  entirely  in  Bezhill,  and  tlie  consent 
9t  IheOoraeteliennatbaiBctalbeoetlnii  tbepointwiUbeMltledbythe 
ShHuHBf  Orten  CeamUke, 
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The  \\'el)ioKbororf{b  and  Dulriet  TmnioadB  and  Electricity  Suppiv 
bill  lui!)  alM  been  relemsd  tc  tb«  SUn4ii)g  Orders  Committee  (or  a  aimilar 
reason.  Crrtnin  trammft  ttt  prapoMof  upon  the  aidea  o{  main  rodtdn, 
U|>un  liftMJnii  vihu  h  U  •tpnamt  pn«li«  property.  The  proinot4  rs  argued 
that  ill  I  iiiurh  ti ;  thit  vt<<Tn  n»»t  prnpoBw  10  be  built  ui^tiitlly  uDon 
Ihc  liiiilrr. liv.  lii.  cnn-i  r.t  uf  tli"  miul  ni.ih  jrily  »■»»  not  neccwary.  The 
Kxaulner  upheld  the  view  of  the  road  authoiity  to  lb*  oootrary,  hovntt, 
uA  njHiitiM  R  luiB'OMipliiiia^ 


LEGAL  INTELLIGENCE. 


Jtmtn  An  lump  U  Electric  Lamp  0*.  (XM.)  V.  tb*  At« 

lamp  Co. 

In  (be  Chancery  Divifion  on  M  ti  lay  .Mr  .luUice  Kekewich  heard 
(uitber  evidene*  ua  Uiis  ease,  the  htaring  ot  which  ha4  txMHi  {MWlpooed 
iji  order  that  MtiMlurti  mi^  hun  an  tnottaaUf  tt  aaking  Mrtain 

experiment!!. 

Mr.  BOI  SFIEM>.  K.C  .  for  defendants,  said  ho  bad  given  to  the  other 
rido  a  liKt  of  the  expvrinienu  which  had  been  made,  and  the  plaintiffs  had 
tr.tirn  II  l  .antiRe  ot  the  invitation  to  see  defendants' •ppumtoa.  He  »imt 
>.ut>  a  iiiiit  hesiiKgeMMl  if  anytUag  fiuflwr  WH  to  bfl don*  it  iIwbM  b« 
done  bjr  ao  indegaDdeut  »«|i*rl. 

FnL  auuMik  ma  mUm  to  gift  •vidraw  i«giii4to(  tb«  mpotoimb 
IwInttiBftd^iritlinlnraMtotEequMUoiDof  flwaf  tamp  anil  «liiniUc>n 

Hit  IX>RDSlllr  :  III  jour  object  toi-howlhn  iin  mvi  l-  p..  w  -.h  n  lun/t 
diiuiu-ter  will  produce  the  tame  result*  as  an  cnvctriiv  with  a  hniail 
diain«l4'r  f 

Mr.  liOl  SFiELD :  CetUialj.  We  cooeelfcd  Iwronhaod  thai  iitt  bad 
MllitoKtottoviibtbe matter.  IttnaavDMltoBof Itoluge. 
nw  Witam  dMRTipw  gava  dctaOi     to  the  wtooi  nparbiMDte  bv 

had  made. 

Having;  regard  l<) youreipcrimeni:-,  kn::  ;  i,  ''  nl  i-vHii.' am;,  mn-.^  risl  dtfct 
on  the  life  of  the  cailron  .' — 1  cannot  ace  that  iiiite  inako*  any  diScr^noe 
at  all. 

How  do  you  account  (or  ih«dIIIeniKC*7— AtU^tvariatioaln  iha  ncek 

of  the  lamp  might  poesiblj  muk«  a  difference.  The  position  of  the  arc 
and  the  <|tialit>  of  the  carbons  njight  aUo  malce  a  difference. 

Ih  it  posalble  to  get  uniform  carlyns  f  u  .1  ^trirt  of  cxftrmif niji  ?— It 
can  only  be  done  by  taking  citriKu  l  imrv  can  ni      (a'  t.n y. 

Leakage  at  the  boltOBi  oi  tbc  lamp  attects  the  light  very  Hcrioualjr  ? — 
Vta,   Leakage  i»  (b«  MtanuDg  faotar. 

Oi«M-«xamiiied  bv  Ifr.  Momlcm.  mtB«ai  admHttdHut  wiiMi  ba  triad 
a  BaaidalaT  lamp  m  (he  way  described  in  the  Gpeciiication  the  ^lobt 
Uadianad. 

Yon  gavononecoiint  to  hi'!  T,'?ri1i'bip  of  your  experiment  with  Be«rd«l#r 
lamp  witli  A  larroTS'  neck  ^  No 

And  then  you  experimenltsi  and  (oujsd  thitl  If  jrou  made  Uearduky  with 
a  widanttk  It  iniM  not  blacken  r—Somr  of  tl:i:m  did  bUcken. 

Taw  lampa  luiva  got  a  neok  con-l  irmtiiv  Fhoner  than  shown  in 
Beardeley's  drawint(«  ?— Yes,!  tbii-t  the_\  have.  Ih^y  were  not  iiiU  n  ji-,i 
(o  be  exact  copiw  ot  Ueardaley't. 

For(her  cioM'Cxaniine<l,  Witness  said  h&  Uit>u|;ht  iiii;  lamp*  ho  uMd  in 
the  experlmnnte  were  fair  representatives  of  vhai  Howard  meant  in  his 
■i|iecificat)on.  The  lamps  wore  run  in  serin  between  (wo  mains.  He 
used  eotomercial  series  lanqw.  Tb«  lamps  ted  regularly  in  senes  and 
did  not  re<|Ulre  »hun(  ooils.  it  waa  not  the  ease  (hat  if  one  of  the  lampa 
tJiirkr  I  wrrk  it  nonJJ  nfver  pick  t(  up  again.  The  lamja  Im  nwd  ««r» 
w«ll  dreiRroH  >n<l  cmiia  lie  u»-;d  in  Ceries  wi(hout  •  tfioBt  OOU.  Iba 
lampe  ran  without  acoiJoot  ciiroughout  all  (ha  («§(. 

Prof.  flILV.VNUS  P  THOMPSON  steted  tha*  ha  aaid  t«B  vbMa  to 
Coirertily  ColUee  to  see  the  experimeuts,  and  hia  aautant  mal  to  ft 
Paaana.  Boaning  the  tampe  m  teri««  waa  the  beat  way  of  making  the 
teat.  The  lampa  got  precisely  (be  same  eumot.  The  experlmenu 
shftwi>d  that  the  iue  nf  the  lamps  had  nothing  whatever  (o  do  wi(h  (he 
lifn  ( (  ili<^  curricQEi.  Tlir-  FlTeot  ot  ninniog  the  lamps  in  ssrias  waa  to 
make  Ute  t«»(  more  valoable  than  If  (be  lamps  had  been  run  separately. 
IiiaD«t*rhad  iiotMBB«liato«a»toda«itiitSalUao(thelaiap.  Leakage 
waa  an  important  laelar.  1U  had  aiyaitaiantad  with  Baardsler,  aod 
found  that  with  a  narrow  tube  at  (be  (op  the  lamp  blackened.  It  waa 
perfectly  well  known  that  if  they  enclosed  a  lamp  too  mueb,  so  thai  0Mn 
would  )«  no  accemi  of  ii;r,  nn'-hini'  rxinM  nix-vent  Wackraini?. 

Ct li^a  l•\im:ne^i.  Witness  iiiui  '.li.it  fur  ■oiin  types  of  ianip-;  tj  Liurn  in 
aeries  it  waa  necessary  for  (hem  to  iiav«!  shunt  coila.  Lampa  were  used 
With  ihMI  Willi  wWah  irm  mrt  inlaiidad  to  bun  to  aeriaa.  bat  to  bun  in 
panlU.  Than  wm  aana  hinpa  wUeh  h«d  a  line  win  in  placa  of  a 
sbunt.  The  d«'fcndanls'  lampa  had  no  shunt  coil,  but  the  mechanism 
worked  with  a  apriog.  and  if  (hi'  spring  was  properly  adjusted  then  they 
wurked  well  in  series  and  wuta  told  as  lenea  lamps.  I'bera  was  a  posi- 
tivp  ii.lvanta^e  with  the  lamga  dafeadanla  wad  baaauao  alt  tha  aanant 
went  through  (he  carbons. 

Mr.  .IA!kIKK  SWIN'UIU.SB,  called  by  plalnlUIsaitodeiandanlB'experi- 
raenlo.  k'i>v<^  evidence  to  the  effiv-l  (hat  aeries  lamps  most  bf  used  (or 
M-rics  work  if  tt»  \  tfiff'I  t"  n'  t  any  accurate  f»pi!i  iiuent^i.  The  rrnulta 
of  drfrndaiil  >  v]h  im^' nt'  u  l  mm'  >Iii>w  that  any  reliance  could  br 
placed  upon  them  Esperinicnla  which  ht>  Itad  made  pruved  tba(  Ui« 
diameUr  «>f  tba  envetoiw  did  laako  a  gnat  dWaranat  ut  tha  lUa  of  tha 
lamp. 

Cro«H  examined.  Witnr.ts  mid  he  thought  it  a  very  probible  thing  that 
length  of  arc  had  n(.'lliing  to  do  with  life.  He.  however,  had  nn  reason 
founded  on  last  to  eaggetl  that  that  was  troa.  He  bad  not  tried  il  binMe|lr 


Does  it  Dot  Boem  to  v-m  tliut  tliis  ia  a  case  wSicif  thi-  '.i  rv  i:  t  <  ;.f  eouie 
ind^wndsnt  HeDtlemaii  would  have  been  extremely  desirable.  H«r«  we 
havaapiiaaaBlto  dUtaitog  laanlts*— I  am^aito  awa  Prat.  Conaaakand 
inysalf  acted  wnhantHaa  to  niafciagwtperliBairta,  bat  It  i*a  wixfilllaall 

(|uc{)tiDn,  and  yon  have  to  make  a  large  number  of  (  xperinients  to  gat 
result'!. 

Is  i(  rnllT  v  -:r  vv  w  (hat  tha  mere  diameter  ol  the  anidopa  jicr  •> 
has  any  muti  rmi  I  'Toi't  on  theUlB  a(  thaoarfaant>-I  thtak  Mfai^bBtl 
do  not  yet  understand  why. 

You  baM  teamed  a  gnat  dtol  Urgai  tUa  aaaar—Iat.  IhaiTahanwd 
a  great  deal  about  an  lampa,  and  I  haw  teanad  be*  llttte  I  imdmtanl 
abo^it  th«>m 

SVj.-n  v.,  1  wf(U  til  s.-i'  lilt-  ;umpt<  l/iirmngTou  saw  (hem  in  serieB  and 
you  paw  them  burning  perfeetly  regularly  ana  smoothly''— The  area  were 
■naras.  Th«y  wvre  01  slightly  difleront  lengths.  I  shoold  not  expect 
them  to  go  wrong  at  the  »tnrt.    Vou  must  wait  until  they  begin  to  (eed. 

I'rof.  ADAMS  afterwards  gave  details  as  to  (lie  manner  in  which  he 
ebeckerl  rxperimen(s  on  behalf  of  the  plalntifTs.  If  a  man  applied  (ba 
l(e«rdsley  spccifiraticin  he  would  inevitably  fail  tu  praduoa  a  mwlfOtoMi 
lamp. 

Oa  the  resntuptiou  ot  the  hearing  on  Wednesday, 

FnL  AOAMB  aaid  ha  had  no  particular  reason  (o  differ  from  Mr.  Sarin- 
bums  that  aMrlala  aiMiDatol  leakage  was  necessary  in  order  to  prevent 
blaekening 

Mr,  TKUItEXX,  in  answer  to  his  Lordship,  saidhe  should  have  to  call 
Mr.  Swinburne  to  speak  as  to  the  c^ppriraents  which  had  ht'-n  niaiii 

flm  LOHDSUIP  aaid  that  thai  li<i::  -0  ihi-re  mutt  h^^  .u.oth.r  mijoLirn- 
in<  :ti,  and  Mr.  Bou«(ield  had  bethir  prove  hi»  two  experimciitii  at  onoe 

Ut.  BOUSFIELD  (hen  called  Prof.  Cormaek,  whoaaidhahad  aRaawd 
I  lie  lamp  (he  learn»d  counwl  held  in  Us  band,  audtanittor  IPhaaia. 
The  blacki-tiin^:  whv-h  was  an  tha^abaaaaMinthaaanmolfbananBig: 
Hii  nui  it  in  >.  r  r  .  n.^  tha  othaia  had  been  mn.  Ba  took  tha  voUagei 
every  i|iiattero(  na  hour 

('rosa  examined  by  Mr  TRURKLL:  The  are  was  going  oonlinuoiuly 
during  the  time.  The  current  varied  slightly.  The  «x(reiii«  of  variation 
'.^113  fi  H  10  5  li.  The  variation  in  volug*^  *ss  XI  to  an  (ar  as  li«  could 
The  bottom  was  sealed  liy  means  nf  iv  rubber  tube.  It  wax  cnmpli  Wly 
.<La!i  ''  lit  thf  hn(toiii.  In  thr-  uttici  rxp.-i  imi'n;  I'.c  li;u"  fo'ir  tutiii:  >  in 
r.i'.-ii  ;.  iinil  the  cllicr  three  wcrv  liinLkfinim;  at  thu  fjinn  tiinv  I  !.•  re 
wan  no  shunt  ot>il  on.  Xhay  were  all  different  lamps  tried  during  the 
threa  aiparioiaiita.  Ba  aaad  abant  8QTalia>aad  C  waathaaatiaaiaal 
variatian. 

At  (his  stage  (be  turtlier  hearing  was  adjourned  until  Monday  next  to 
order  (ha(  the  ptaintifln  might  In  the  meantime  have  an  opfOrttinU?  of 
making  fa||anni«>(s  with  a  view  to  taktog  tlic  evideoea  glfan  <»  ihia 
part  of  Iha  etia  hj  the  defendants. 


TilliBg  ▼.  Dick,  Kerr  ft  Oo. 

In  ihf-  ¥.li>i.\'n  V.fnvh  Division,  before  Mr,  .Tuiitim  W<irrln0<^n.  fit  Mofi. 
Any,  piHiriijlfh  woii^ht  to  recover  dama^'*'^  allc^eii  to  havp  l..rcn  ouii.'<»'':i  to 
pl4kintiti»'  omnibuses  by  (be  opentioo  ot  the  defendants,  who,  under  eoii- 
tract  with  (be  Iiondoo  Oaaafy  CnaaaH,  wan  Mnyiag  ant  tbo  eoonnaan 
ot  the  tramways  in  aoatt  X«iidfla  to  eleatrto  tneUon. 

Mr.  H  A YOttY,  K.C,  aaid  thai .  speaking  generally,  the  caaae  of  action 
w&f.  a  public  nuiA&nee  created  tiv  rlediulants  in  laying  and  maintain- 
ing upon  ihe  highwnr  rniw-d  rsils  lor  ihi  teinimrttn-  paqxise  of  con- 
tinuing the  tiaflioof  till'  trumniiyt  iliirinn  tbuir  rcci  nftructi  in  operations. 
Defendants  were  ckujjy  liabU  lor  damage  c:iu:i,cii  to  any  iodlvidlial 
lawfullpr  using  the  highway  unless  they  coakl  show  express  elatutor  j 
authority  for  doing  the  thing  which  was  cotupUined  of  as  a  nuisaoer. 
Short  ot  that,  however,  it  would  Ix!  miftlnli-nt  for  him  t^  sliot^  that  th-v 
had  been  guilty  of  nc8li^'''H(»-  m  fairvinu  out  th<'ir  n'.ut.itnr;.  power- 
From  tha  atatole*  under  which  the  L.L.i^.  were  auUioitswi  tu  carry 
OQt  thia  worii,  tbsy  aa«ld  show  no  trace  of  authority  or  laying  a 
raised  rail  above  tba  anrftee  ot  the  road.  The  only  authority  the^  could 
show  was  one  which  strictly  limited  them  to  laying  and  maintaining  tbe 
rails  level  with  the  surface  ot  the  road.  So  (ar  as  the  (acts  were  eon- 
cerned  plaintifl.V  complaint  uam?  prartiwillj'  ut^ilfir  two  heads— (Irst  that 
the  defend  an  t.i  Ui  J  an  J  niaimumivl  a  toniporaiy  line,  or  rather  lengths  ol 
temporary  line,  within  a  tew  test  ot  tbe  kerb,  raised  above  tha  surface  o( 
tha  nadwavaa  that  tha  aadiaaijr  tmlBe  ot  the  road  BaaaaMtHy  paiiad 
over  It.  TUB  waa  daoa  to  many  portions  ot  the  raad  wlian  tbwa 
was  only  a  space  of  about  10ft.  between  the  existing  tramline  snd 
the  kerb.  The  aeeond  head  was  (hat  tor  tbe  purpose  ol  looping 
thr-ir  up  tuiil  down  lines  in  some  j'lacps  wberr  iHi  y  liii  not  lay 
a  tiMiii>oratv  liii'.'  liy  th<-  side  ot  the  other  they  utrA  a  ri  j.-^  ovrr,  witioh 
aiao  involved  a  raised,rail.  Thena  was  also  (he  allegation  o(  nrgligeocc, 
oonsisting  in  pu(tiiig'aa  baniK  ar  wing  to  tha  jnMte  at  (be  pokiM 
where  raised  rails  nu  baan  laid.  Ilia  oa^  qnaalMn  balore  the  Coart 
wa-i  that  of  liabilKy,  an  agreed  sum  liavtuR  been  arriveil  at  if  the 
J>  (en  J..!.'.-  nvie  liable. 

iiia  LuliliHMIl'  satrl  hr  wft',  prepared  for  (bat  etalemeril  in  view  of  ths 
fact  that  there  were nti    luirAt,  '  .Luesof  damage,  someot  afewshillingn  each. 

Mr.  AVoRV  (rontinuinui  ^ud  the  temporary  lirkee  were  not  ncc««ary 
in  any  sense  i  xcept  (or  defendants'  own  profit.  It  we*  dun^^  solely  ia 
order  that  they  might  maintain  a  leguliu  system  o(  tramcars.  while  tlie 
triiflic  could  have  been  maintained  in  tin  1-  ptnliuii'!  ot  the  road  which 
were  up  by  lunning  on  a  iiini,'1<!  line  'l':.r  d.-:  .. ilj>;i(-.  said,  as  to  the  tir>t 
17  ol  the  alleKid  attiiierilj,  ami  the  gcnemi  damitg<!  shown  by  the  laet 
that  the  average  repairs  tu  the  plaintilTs'  'busiK  during  tliis  piriodwan 
much  more  tlian  in  previous  year«,  that  the  acts  complained  of  erefO  dooa 
in  purKuuncr  or  rxooation  or  intended  execution  of  certain  ntatuivs  and 
plnintilTs'  cause  of  nctiim  was  dcbsrrcd  by  the  Public  AutlioriticK  I'ruwc- 
(190  Act,  iaw6,  which  aeu  np  a  six  months  period  «t  limitoUona  wtlbin 
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whiob  Mtion  must  be  brouftbt.  Aj>  to  the  r«tn*ining  two  ex»e%  wbieh 
w«re  within  th«  period  the;  paid  £12.  l^>i.  into  Cottit.  I'laiDtiffs  i«|ilied 
tluit  thv  defondanu  mi*  iadtj^admt  MoliMlan  «lie  ufmabr  took 
ui>oo  ())«m>rlvrit     ItaUUty  tor  itOMft  uA  Injiur,  and  Ore  Mt  £d  not 

Rppljf  to  tVicm 

Mr.  IIL  I'.G:;,  K,C.,  for  dcrriniiu-,;?,  yiiil  the  case  invoAed  l.ii.' .:i  v.\o 
poiDtB  which  had  never  been  decided  before-  The  fkdrilScatinn  o(  a 
fau«iyniliiB«MawiikaiiiiidoiBt  iMfa^te  (heeonwiiMiM  ot  the 
pnUio  wuf  mu  aalhoriaed  hy  WtllHMnt,  »im  it  Deeftttarily  involred  a 
nuistmce  to  the  public- -vix..  considerable  intertentneo  with  public  righb 
and  the  luer  of  Ihe  hiRhways.  H«  did  not  ctro  iibout  the  old  aelx 
in  tJie  leaM.  Of  fours*  lh*y  de«lar»<]  th  it  the  lines  «l  r>iild  ho  kTi 
«n  II  level  viiih  iln-  mitjiray,  but  Ihtv  ci>-ii:t  with  tlif  orii;::Kj  rxui- 
•truclioa  of  the  line*.  Tarlianient  <l«clared  in  I'JUO  that  it  was 
BCCMMoy  to  atk*  aott  radical  alterationa  aod  CW17  OBt  moit 
•xtmiiv*  worir*  evtr  %  vtty  long  distance.  One  moat  look  at  tbcae 
thiuR?  rpaw»D8b!y  !l  known  to  rurliamcnt  vhfTi  thcj  "irctiunct 
this  work  '.hat  thcru  w.julil  be  corisijErub'e  intii [i-rtnce  in  our  way  01 
other  with  the  rights  o<  the  public.  Xbere  %nt  uutiiing  in  the  act  whicii 
authorised  them  to  be  guilty  ot  Degli4;ence.  and  if  any  fault  wun  fnund 
with  the  syttem  the  responsibihiy  belonged  to  the  County  Council,  which 
ilwMed  M  llw  work  being  done  iu  tliLs  way  and  with  lh«  doabl(>  line 
toblg  kaptimnlng.  It  was  the  Council  doinV'  then*  thing*  through  th«ir 
■genti,  the  eontractors.  Cntmsel  wimt  on  tn  <til>niit  t!  at  all  works 
reasonably  necessary  v.  ci.-  uihIit  thf  |ir otCTtion  f  ihr  Vet  of  I'JOO, 
kutltorisiDg  tb«  eooverston  of  the  South  Loodon  tramways.  II  was 
impa«iMato«olh«  wscli«MiMtlaltiltriiig«ilhtlwwkaleof  the  high 
toad.  naonMaottownHM'Ottl  lh«  «UI»at  Uw  tmrnwrnr  syatem, 
citcnding  IM  atay  Bilw,  ihMiU  ho  atoniai  ■hoHllnr^  and  6m»  wa» 
DoalternalivoayaltmwMdimMld  bofrabimMatodiatwIiiahvMactBaUj 

S<1nptcd 

Hi?  I.tJl'.DSilll' -.  Thoir  ;3  no  BU{.';:i-!ition  of  a  b«l4(rfoan<( BaittA Cdl. 
but       u  ^uitc  imiiosEible  to  have  a  sunken  rail? 

Ur.  Itl  EUO :  Would  that  h»  raaOMble  f  Hm  what  it  wonU  mean 
Vou  would  have  to  interfere  rtill  nor*  with  Ihe  rvMidway  between  the 

Uanilijii'^  fttiil  the  kcrl),  birsiiM-  you  •■o«Ul  have  to  take  it  np  in  orL!i,r  to 
lay  till-  ■.-inki'n  r;ii;.i. 

Hl«  T<0KI>.HH1|' :  Vou  vuuld  not  layit  in  the  same  wny  as  a  permasent 
track. 

Mr.  ftl'EGG  raid  the  road  woatd  have  to  b«  taken  up,  and  Uiat  wimld 
ba  an  nanaaoaabla  thing  to  Boggeit  to  a  lo^^al  authority  or  a  oontraet  >r. 
Vbtoa  "  tofn-oati  "  nva  pcireetTy  well  known  in  tramway  alterations, 

and  were  nomotimes  quite  ne^Mssry,  for  i(  c  -wild  no-,  !»•  c1mibl<s!  that  Ihn 
C  ouncil  had  a.lopted  the  bt-.il  sviirni     ThL*  :TOf<.s  nvcr  .if  thr 

traffic  going  in  both  dir««ti«iis  would  have  been  quite  impoisibU  in  Sooth 
LondoB* 

Hhi  LOBDSniP:  Yoo  «ay  that,  arbarasa  lha  Oaaanl  Tnmwtjt  Aet 

prevents  a  peinuineot  tramway  from  constructing  lines  above  the  surface 
of  the  road,  you  may  constmct  a  temporary  line  so  that  tlie  rails  are 
akuvo  lhf>  road  if  .tlu  ciin  sliow  tViiil  it  is  rc-a«onah!T  ntfeissry 

Mr.lll'KG*!  RKHf  nli:;l  acd  nd  ieJ  [list  bfini;  cmjiowt  rid  h)  iht:  «J Par- 
liament to  do  wtut  i<.'a»JDabl>  ntviissary,  they  did  nuthjUK  miire  than 
was  reasonably  necest  ary.and  were  not  goUty  of  any  default  or  want  of  vare. 
I>oubtlesB,  there  wa*  come  strain  in  going  OTfr  there  obstructions,  but  be 
'hc  uld  t  R\e  thought  that  at  a  walking  pAei>  sny  strnnfr  vehioli.-  eould  have 
gcinc  >vt'r  witboQt  injury.  It  had  never  untii  now  hi-^  n  iugg«*l«d  that  a 
couiraclor  wcrkiog  for  a  public  authority  was  not  protaciad  by  the  Act 
of  and  thava  jmt  many  cases  wfaara  pfolMlion  bad  been  given  lo 
oootractora  tor  im ii  imposed  by  sutute  whtra  the  pablie  aothority  was 
Ihiblf,  as  it««a  in  this  ease,  if  there  was  liability  anywhere  at  aU,  If 
tha  Oonoty  Coanen  had  been  proceeded  against  it  could  not  have  placed 
the  n^^iibiiity  upon  this  cDntraeton,wb«*i(aaoUiig  aa  UtoiraamBla 

or  aij*  Ills. 
His  Lordship  rvserYvd  judgment. 


UiwartMf .  McBlroy  U  Oc.  v.  BrUbton  Oorpontion. 

The  appeal  of  the  defendant  Corponui.  11  uKAu-.-t  tlir  ju'Igmnnt  of  Mr. 
Justice  Orantbaiii.  delivered  on  Mny  'Jii.  Unit,  in  itii^  ULtior,  cunie  before 
the  Cooit  of  Apiieal  ithe  Master  of  tiic  UoJlr,  Loids  JusUcei  MiUb«w  and 
Oozens-Hardy  I  on  Friilay.  The  facts  of  the  ease  and  the  evidence  at  tlie 
oriaini J  trial  were  given^n  Th e  Elerlrieia n  for  April  2<,<,  May  6,  '20 and  27  last, 

P..r  the.  npprllanlf,  Mr  ri  iriM  nKi;  Mut.'LTi  K.C.,  ^.lid  •.In-  y-uk- 
liMTi;'.  of  Mr,  .Iti:tice  Lirdiuimm  waa,  i.-i  far  a=  jti  prii^Liii.i!  part  w.t^  C':in- 
camed,  for  the  rectittoation  of  the  contract,  and  the  Curpuration  Kpp«a)»d, 
OB  Aomnid  tint  thora  waa  no  evidence  whatever  to  go  to  tlie  jury,  and 
on  miMia  olliar  gmnWIa,  for  a  new  trial.  Subsidiary  poinia  would 
arise,  but  the  main  point  San  the  cjucslion  of  roctificatton,  and  if  the 
Corporation  suoercdcd  on  that,  all  other  matters  fell  to  the  ground. 
According  to  Mr.  .Itss'-i  p  (iruntiisim's  judgment,  the  rcctiKestion  of  On- 
oontreet  mi-snt  ihni  ilin  rm-ract  v. as  to  b«  drawn  up  as  iJ  iKl-  CViu.-u  il 
intended  lo  accept  what  would  have  been  the  highest  or  one  of  the  hi|;haii 
of  the  tendem.  Be  argued  tliai  that  waald  ba  OHat  unblr,  and  urged 
that  in  judging  what  were  the  intoDfiaaa  el  lha  fSorpetatiOB  tliry  ought 
only  to  judge  by  «!iatnctuallj  CRme  before  them  iu  their  olBeial  voriiorele 
capacity.  They  infidr  tlu-  contuicl,  lii;  contended,  without  a  shadow  of 
doubt  BB  to  its  meaning,  nud  t(  thai  contract  was  not  if  hi-  <^iTif\Txii;4 
fairly  aait  stood,  he  did  not  see  what  reeurity  the  Pnl  li:'  llrultti  Act  snvo. 

Ijord  Justice  MATHKW  said  11  •Ci-mcd  to  him  tlial  <Mv  C  >rpur&tion 
had  had  flLOX  unrih  ol  work,  for  which  they  were  not,  ii  Mr.  MmStoos 
assumptions  AL-rt:  corrt  rt.  prepared  to  pay. 

Mr  Sf(>rr/ri  -N  ;  Thry  were  going  lo  j^iy  £1102,00-'  (of  work  uodor  th« 
2onlr»el,  T"  )iim  1  Ntr.  Moulton  it  wa-  p.jrf'jctlj  con-lusi . t  ihatttMOaO- 
tiaet  repteoaatad  the  intentioos  of  both  contraotinf  parties. 


The.MA8TEROFTHE  l{OLIi8aakoditU;en  wasany  part.if  thettnder 
form  which  showed  there  was  provision  for  excavating  and  conoreting. 

Mr.  MOULTON  rooaUaNd  the  form  of  tender  itHelf  showed  thia. 

I/ord  Justice  CO/BNB-HAItPV  said  it  seemed  to  him  a  vetf  miilaad' 
!n^»  tci-.dt  L-  In  '.hi'  tramway  pan  they  had  nsi  n-.  tn-.I  out  in  yards  «ap«r. 
tho  .jiiantitv  ot  v:i  umnt  and  concrete  requirt^d  and  u  ki'd  for  a  price  for  it; 
but  there  was  nothiiia  «I  ttia  kind  io  the  tender  relating  (0  road  work. 

Ur.  MOULTON  MMtha  iMBinigr  poilotlho  woiii  waa  vny  nnab  bhim 
complioatad  than  fba  othor,  anl  tbara  «aa  ibanfOio  a  dotalM  bill  ol 
qosntilies  lor  that. 

Lord  Justice  MATHEW*  said  it  appeared  to  him  that  in  connection 
tfi'h  th»*i  wortis  the  contractors  had  Am?  extra  work  in  thp  value  of 
sni:ir  tlu.iilHl  for  V. hich  apparently  they  viuv  not  •.o  he  jjaid. 

Mr.  Mi)i;  iiTUN  said  the  wliole  of  the  work  had  been  paid  tor  when  lha 
total  ot  tb«  aoatnat  |cioo  1m4  bacm  noehai.  Iho  ylaiRiMar  ooBtraet 
was  only  £2.500  lata  fbaa  Kma  of  lha  ofbaroffan,  whg«  aalbaralwd  lul 
ma-le  any  mistaVe. 

Lord  Ii.i5li.-c  M.VTliKW  :  H  it  how  Jo  we  know  this? 

Mr.  MUL'iii  UN  replied  that  either  they  must  assume  that  all  meant 
what  the  contract  meant  or  they  might  took  at  the  other  tenders  to  lind 
out  whether  or  not  they  added  any  sum  for  excavating  and  concreting. 
The  tenders  showed  that  the  other  tenderers  did  add  on  for  the  exeava. 
tion  and  concreting,  and  it  was  clear  that  they  knew  what  was  intended 
lo  be  S<fnf  liV  '.hu  cortrnet.  sind  that  tliey  liimw  nhiit  tin;,  wiri-  cnr.lriicl- 
ilig  lo  .lo , 

Lord  Justice  MATHKW  asked  lh«  amount  of  tlK-  1iik1i  '»1  tender. 

Mr.  MOUIiTOMt  dim,MM,  lha  lomat  £l03,m:  the  naM  lo«lat 
£  104.900,  aa<  lha  oaat  £108,800.  Deaa  yonr  Lordship  suggest  duit  thooa 
who  made  the  £104,900  tender  were  gmag  to  do  £10,000  worth  of  work 
for  nothing  T 

Lord  Justice  MATHEW  :  I  consider  Ihe  jurjr  awuid  ba  Ti^bt  in  o jo- 
eluding  that  the  loaaol  tantea  M  oat  iaatuila  lUfl  voik  and  that  Iho 

highest  tendera  did. 

The  case  was  eontinwd  on  Saturday,  WeJnesd.4y  and  Thursdiv.  Mr. 
M01;LT0N  voDlcnding  that  t1i«  contract  being  undi-r  seal  it  oould  not  b« 

rrttirn.fl  i!rdc..<  llicrc  wi»^  «omf'lhiri(.-  (■!rjiilT  idt.tilifvi.':>;  lln-  io'.fulion 
^thf-i  wiao  than  tbnt  fiipri'stu  d  in  i]it:  cii::trR"t  ilr  rolimi'.ti-ti  l):i-i<.  wait 
no  such  evidcnco,  and  as  a  matter  of  law  there  CDuld  bu  m,  ractiiitaiion. 

Yesterday  (Thoiadayj,  OB  Ihllr  Lordships  taking  their  scats,  Mr. 
MOULTON  stated  that  lha  nailiea  had  a^'rced  to  lcrm.«,  and  the  t'ouil 
would  not  be  further  troubled  with  the  rase. 

Mr.  CAl'TLKY,  foe  plaintUfs.  said  there  woM  Iw  jnlliMlIt  te  dia 
spread  anoWitaiMl  an  end  of  the  Iki^'aUon. 

Tolograph  Polos  ia  Streets. 

At  Hheflield  I'olic)  Court  last  waak,  bofore  the  stipendiary,  the  Post- 
master-tieneral  applied  for  peTniiaabm  toalaca  a  pole  10  St.  l^iUp's-road, 

Mr.  CtJATB,  for  tha  Ooniamtinii,  aaid  fiia  aiiaata  aoolA  not  oooaant  to 
a  pole  belospbuiadiaaahaot  whan  Ibaio  naa  m  aoilaUa  lito  ad  i^riialo 
property 

the  STirF.NliIAltV  :  \\  by  not  TUi;  Coipora-.ion  croud  the  Eticd-i 
full  ol  potts,  and  have^no  hesitation  in  putting  them  in  when  they  want 
thom  thaUMifM> 

Mr.COATH:  Wo aaBprara  Ibat  llban la aiuUMr aaltaUa  lUai. 

The  MAOISTRATK :  I  cannot  aoecptan^  <uch  principle.  The  Corpora- 
tion are  only  htshwty  authoritiea.  It  is  laid  down  by  Acts  of  Parliamaot 
that  varinut  patific  hodle?  sh-jisM  hnvetheso  advanlAirrj  of  ertPting  poles, 
.ve,,  on  th*  slicuij  Thp  l'..55U:i»!!ti :i  Oeoeral  is  our  f.(  ;i'  ami  Idonot 
M«  why  he  should  be  debarred  from  Ihoae  advanli^^es.  This  is  a  privi* 
lege  FatUanNBtmaantthmlohaaa  audio  aiaaaiaa.  tie  iBmt  And  in 
lavoaroltbafMlalwdwntiaa.   

OUlMdw'*  fJM»  h  OonstinoUon  Oft.    KtUuMV  BiMllto 
UghtOo. 

Last  week  in  the  Chacesrv  ttivi&ion,  Dublin,  tenders  wore  received  for 
the  aala  ot  tba  Killantaf  nadanafclniL  Tbiaoodan  wara  aabmilltd. 
and  that  ol  VaiaaliBol^  aiMlS  ma  aaenlad. 


HAnOVAL  BLSCTRICAL  M&HUFIOXOBSAB' 

ASSOCIATION. 

A  meetiDg  of  this  Assooiatioo  was  held  at  tlie  liutel  Caul,  Loaduc,  on 
IVnilniidij,  la  ahct  an  aiaaBlitra  oeniBittec  to  organise  a  general  elec- 
trical uMblOoa. 

Mr.  Walter  Davenport,  secreUry,  wi5  voud  to  Ihi-  idiAir.  and  wilJ 
the  movement  fur  holding  the  oihlbilitu  unjii'  tr.  ir.  ■.lif  f.  i  hn/  aiauoh' 
nian-ifn.>lnr«s  that  the  holdini?  of  fi;ia;i  oi'ir.hji.or.;  la  aii  piuts  ol  the 
coimlr%  liikd  ratused  great  e.xpenBc  Ui  luhibiiors,  iind  was  not  so  aatia- 
iMtoryas  a  grealasbibitlonin  or  near  L(>iii1um  would  probably  be.  In 
a<tditioa  to  IM  nambtnal  IhaAaaootailon,  the  proposal  had  the  support 
of  othor  eleetrioal  HHHialaotliraia  and  of  eleotrieity  station  owners  and 
(jnj'irKTn:,  In  conwquence  of  the  nroposal  put  forward  by  the  A-..«youlioo, 
the  piomot'-rs  of  another  electrical  ejliibition  at  ;hi-  Cj.vi.Ul  I'alaef  )  hjj 
decided  to  join  their  forces.  Various  electricity  enmily  undeilakera  had 
promised  financial  support,  and  he  proposad  that  tUi  WJIVWl  ahoiiU  ba 
aeoepted  by  the  Asaociation  in  the  form  o(  danaliona.  Yna  Aaioololloii 
would  run  no  risk  of  losing  any  of  their  lund-i,  even  in  tlio  unlikely  event 
of  Ihe  exhibition  not  bmng  a  financial  success,  as  a  contract  would  be 
ftrranifrtl  fs-.ihj.ict  t<>  th'^  approval  of  thf;  ctccutive  comrriittfe'  with  a 
eantracViir,  whose  nanif  could  not  yet  be  diwloMd,  who  \v,;uld  K-iurutilf* 
the  expenses,  other  than  the  amounts  paid  for  spaoe  by  the  exhibitors 
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to  th«  extent  of  anj  exoesa  over  th«  receipts,  uid  oo  the  other  huid 
would  reraivc  a  ebare  of  any  protil  that  mitiht  accrue.    It  waai  aUo  the 

if  .in>',  I'l-   n''.ljr:ji:'L  I'l  (' \hll>lt'-:  n ,  linil   thi'  t>iillLIir'-  tK-  U'  (k 

benevolent  (and,  which  the  Aesodation  wore  vodeaTourini;  to  <»t»l>li>li, 
or  MBM  •thtr  ikiiteUf  piiiiiimii  It  nu  pMond  dm  tiM  Mihibitioo 
riuvM  1w  htU  •!  OUfmpM  or  the  Cijatal'nSiwr  It  mm  tmbtiTeljr 

proposed  to  open  in  October  next,  remaining  open  (or  fire  veeb  It  was 
not  to  li«  a  promoters'  exhibition,  but  an  underlakinK  in  which  the 
exhibitor<<  would  h&vf:  a  vitnl  int«>w"tt  Rflprrscfitativi^  of  supply 
stations  throufjho-.u  ilv'  c;jijiur\  .mjuI:!  U-  innu  .i  u  mrcimg  next  week 
compniied  sold;  of  momberi)  oil  thrir  own  branch  of  the  protsMiim,  to 
discuss  the  aoMliMk  Mrt  aiMt  ft  unportion  of  the  ex«enUn OOnmittM. 
It  WM  intenmd  Uml  Ot*  lOtlllHil dMOld  bo  working,  and  bnlh  Mntiouou* 
and  altemndnK  current  would  be  available.  'I'be  gas  companii^<  hR<\ 
given  great  support  to  the  recent  exhibition  at  Earl's  Court  wtdi  a.  it.v 
to  popularieing  the  ase  of  gaa,  and  it  ivns  expected  that  Ui(  support  of 
electricity  supply  undertakers  would  be  forthcoming  in  the  same  wa;  for 
the  exhibitiuo  now  under  consideration.  There  bad  not  been  a  repre 
Mlltatim «lMtrieal  txhibitioo  .lince  IHVi. 

In  aiwwerto  a  <|acstion  whether  forci^  nnuifaMtaiMn  would  hv  allownl 
to  exhibit  t>i«  chalrtiian  raid  it  would  be  pTT>po«<v|  that  they  should,  pro- 
Viilr.l  tlii'v  Imil  leprrscnlativcs  in  this  country. 

It  was  anoousioed  Ibat  aopijoit  bad  been  promised  {in  some  caEss 
•MiUteBtf  HfM  lh»  4ilaili  d  llw  Khan*  being  satisfactory)  by 
Utmn.  Oraupitoli  *  Co.,  Anaea  FhUm  it  Co.,  F.lectric  and  Ord 
naji»  Acsesories  Co ,  Johnson  it  I'htllips,  Taylor,  Tunnlcliff  .V  Co., 
Cowans  Limited,  Uertram  Thonuu.  Gcipel  ik  Lange,  Union  Electric 
Co.,  Tn!?or  A  'arcalatf  r  To  .  Rt  Helens  Cable  Co.,  Voritys  Limited, 
Kaldii  liTi:--.  .\  Til  >iiij:.-i.ii,  Iulk,  --luiliNmann  *  Co.,  Klectrieal  Co..  Elec- 
trical Fower  Storage  Co.,  UvDeral  Electric  Co.,  Coaaolidated  EkdtricalCo., 
EdiNii«8«uOoh,I«baM|rwSlMtiiadaa.,KJ..ElMtria  StorafltOp., 
Weiteni  XlMMe  Co..  Intmtm&nud  StcoMo  Co .  maH  oOmn  vUb  mom 
firmj  «i-rc  m>l  PTjxwrl     the  project,  but  wouM  rfiiTi're  further  iufomia. 

A  r«<oiutioD  approving  tbc  prop">:il  wns  r  irrii^l  .irianimriT!'!!_r,  ntrl  it 
wah  decided  that  the  executlvo  com  nil  t'.i."  •hoilil  :  miEi^t  of  l'-  iiitnuwrH. 
being  repre-sentativcx  of  10  maonfacluttrs  tiM.  oi&uibtiis  of  :he  A^sucia 
tioQ  and  live  others  ,  toar  Mpmentatives  of  electricity  sappir  stations 
and  one  represcntativo  of  Oiedectrieal  preas,  Eight  membership  finns 
were  n*>mii.titM  !  ■  appoint  representatives  on  th»  <»n3m!u<e  vr..^  those 
elected  by  l.ullut  w.M.  :  The  (ii-nwal  Electric  i:,  .,  F.ai.-.Jti  ,\  .^w^n  Co., 
Electrical  Power  siuri:--  r.  v.-rii-. :,  T..inii.-I  a;^!  the  International 
EtactrioOo. 


MUNICIPAL,  FOREIGN  &  G£N£RAL  NOT£S. 

APFOIKTHEVTS  VAOANT  AND  FILUSD. 

The  directoi^  of  uie  C>r«al  Westorn  Iliitluay  Co.  nxitiirc  an  fl^r- 
tii.  nl  Lii^iineer  for  tractioit  and  lifihtin^.  Salary  £tiO0  per  r.nii.ii. 
CondiiiiiieK  lunsl  be  imiler  -10,  and  poiwcss  aluplc  tlivoruticnl  iijid 
Bnetical  knowlcdRp.  .\pp1icntionit  to  the  secretary  :Mr.  <i.  K. 
MUs),  I'oddington  Station,  I.oitJon,  W.,  by  27lh  iiiM.    Stii-  nlso 


Tfaa  National  noilc^r  (i<ii«r«l  InsnMBoa  Oo.  (Ltd.).  22.  St. 
Ann's  Bquurc,  Manchester,  ri-qniniidditioiiul  iOlvqyaitof  alacltic*! 
plant.  I'lu-ticnlars  of  qiiiUlticatiau*  Utd  OOfidiLkMU  of  IBrviM  (rOtU 
th«  ehiiftf  anginaor,  ilt.  Edwwl  O.  WOm.  8m  MlvMrtiMnMBt. 

Ajrr  Coiponition  intrite  aivlicittfaiH  AvttaiMNitteiDof  muia^cr 
oftnunway*.  Salary  £m  Api^Htiam  I17  ISth  iut. 

Cailiate  Et««trioiijr  conuaiitM  nqain  a  amiiu  auywiutmideitt. 
Api'iication*  by        ' — ' 


Mr.  H.  A.  Navilla,  at  present  chisf  assistant  aiuinMr  M  W«k*- 
field,  has  been  appointed  city  eki  tncnl  en;;ine<ir  atiWOperMnnin. 
IMng  by  annual  increineiils  of  1125  lu  £400  per  aiinnni. 

Alderaltot. — .\pplica(ion  has  been  tnade  for  sanction  to  a  (nrihcr 
li'nn  v.f  L  J.tXW  for  eli'clric  lightiof;  extonsion*. 

Anglo  Oontlaentkl  Telaphony.—The  I'o«t  OiTleo  telephone 
<l  lii\r[.ni.  iit  will,  on  and  after  March  1  next,  nfTord  telephonic  com- 
raitttiCKliun  betW€«n  London  and  certain  provincial!  tnwn^  in  Ensland 
and  Jiesan'.'on,  recauii/.  I  .-  M  in>^,  I  .,  'Ii  .  j  jrt  im  l  [.um  le  Saunier 
111  Frntnc  nt  the  banir  mi,'  of  ehar|i;e  iv*  lor  cummnnication  with 
i  H  IS    ;il  ^■^  i  I.  i        iliii .  r.iiiiute't'  coillluutiicution. 

"  Artiflcial  Babies.— it  la  stated  that  "urtificiHl"nibiu8  arc  being 
pnvliiccd  m  France  bv  it  procen*  of  reducing  minkU  nutiiru]  rubien  into 
a  very  fine  powder,  calcined  in  mi  eh  ctric  (uninee,  eoolinn  nipidly 
and  crjiHtaUiaing,  In  tliis  way  snialJ  ttotund  riibi<  »  are  n.-.id  lo  bo 
Biada  to  pamsM  «  compantl%'«^  high  valtie.  Tried  upon  eiucraliU 
Md  NppUNa  the  interna  heat  of  llw  eleotria  (nrnaoa  ia  Mid  to 
diacMoor  tin  aUma. 


L— At «  apaalal  niaatioif  on  FMday.  the  Council  adopted  ii 

report  of  th«  rnWe  Work*  oomnJtteeacctptinK  a  ^.-henie  prepared 
by  the  ooii»iiUiii^'  cii(,'iiii  .  r  1  .^fr.  Kobert  Orcciil  for  the  reioiislnic- 
li'in  of  till-  roiiiiiiiiinp  trmiiwiivn  within  the  boroiig?i,  iiicltldiiig  street 
uuprovenuiuu.   Tiie  mul  coM    thf  work  (with  ov«rfa«ftd  electrical 


equipment)  ia  aatimatad  «t  JUt^HO.  Tit*  {km  wA  MClioiM  of  th* 
work  prepand  by  Mr.  Qraan  wan  anrnvM,  and  tandan  ara  to  b« 

Invited. 

Anatnlbk— Naweaatle  (M.S.W.)  CononUion  hav  e  decided  to 
swpfij  eumul  forprlTftte  Ugbliog  in  •dntkm  to  the  public  lighting 
hithevtoyimidad. 

Anatfia-Hanguy.— Tba  nnwiaipaUtia*  of  Olaiadoft,  Stsyanairk 
and  Koatelnith  have  racandy  daaided  to  ottaUlah  alaetricHy  fnpply 
for  lighting  and  power. 

AntomobUeS  la  Paiia. — An  Automobile  Sul  )ii  r.r.'.  iitly 

opened  in  I'aris.'and  eotnc  rciiiurkaldy  fine  examples  of  up  to  ilale 
motor  veliiclcs  were  shown.  In  I'rance  the  automobile  industry 
ban  advanctil  with  rapid  strides,  nr»l  mnrf  particularly  in  rcri^H  to 
the  veliicle  de  luxe.  Visitors  to  I'  .n-i  svli  1  have  been  al  -cnt  'r  111 
the  City  of  Lisht  f^r  anv  V  iiptliun  ■!  p.  ri  Hl  nrf  wirprised  ai  tlK 
very  large  number  of  elci'i  I II  11  rin_r^  1  In  m  i  m  ir.  '  very  part  of 
the  pay  eity.  Several  of  tiie  kadiiif;  im«ti<if«t  6U!f  ra  of  these  vehicki 
have  siicceedetl  in  ine^linf;  the  deiunnd  for  veliiclea  a{  ImtdiaBlia 
exterior  oud  artistic  interior  (uruiidiiiig^.  rcrhopa  tUAil  MtS' 
worthy  of  theM  okeltie  cwriacaa  m*  thgaa  of  MilU,  Kniigtr. 
Oallia  fttid  ElactTMuoHon.  Tha  lUiha  oiftbaao  vaUelea  haa  baooma 
%htcr.  the  working  parts  mom  OOmplttaly  opdar  delicate  control, 
and  iti  n'Kurd  to  tbo  uccuitilllatora  amplimd  aimy  effort  is  being 
luude  to  reduce  their  wouhl  bv  every  posmnle  means.  Tbc  detiiand 
for  this  class  of  autamobua  la  inrgely  in  exceas  of  present  supply. 

BwaitAplo. — The  gross  profit  on  the  second  year's  working  of 
the  electricity  undertaking  was  il.'iS'i,  and,  afU-r  deilnction  of 
tr  t,  r.^:  and  sinking  fund  (£'l,'290t.  there  was  n  KurpUis  of  £'291. 
Til.  11-  iiri>  187  public  lamps. 

B«dUB<tOll»hlre.— Tlie  Council  Jutva  aakad  the  Korthem 
Conntieb  f:leetricity  Supply  Co.  to  aiola  temta  tat  the  alcoMc 
lighting  of  a  portion  of  the  district. 

Belfast— There  haa  be-  n  tronl.li  n;  I'-Llfusi  th:-  wr'  k  among  the 
i-nipjint8  of  M«'«sr!i.  T.  (t  \\  hit.-  .v  t  o.,  uhn  un  eiiga{;c<l  in  the 
work  of  *'.:ji>ti  ..i-.iii;;  r..  \v  routi  -  and  cjiiv.  ri.TiK  nld  trainway  roatcs 
lo  electric  traction,  First  a  largo  number  of  iabouront  went  on 
strik«»  and  vgcn  than  ntnm  to  work  •  mimhar  of  oactwa  iatt  it 
their  hnaiwaaa  to  johi  hi »  damaad  for  InawMag  \ 

■awMIl  .Th*  ilnliliJlj)  Jaffcutwiawt  n 

exhibition  at  the  Knraaal  from  Fab.  17  to  26,  inotasiira. 

Binnliuhain.— Last  waak  thoOityConidl  dlaaiaad  the  t«nns 
iir  visionally  arranged  with  tho  City  of  Bhmiaghmi  Tramways  Co. 
for  tlie  porchaae  of  tha  oompany'a  Unea  in  tba  eity.  (he  raaonatnu- 
tion  of  the  steam  and  horsa  tramwftye  laaaad  to  the  company  ontil 
I  lee.,  190ti,  and  the  purchase  of  Kyutts'  Lakc-road  depct. 

Aid.  Dkii.c,  in  outlining  llie  proceedings  taken  by  the  Tmrnw.iy*  c:>m- 
mit>f»,  said  mutual  ennrciAtoas  bad  been  made  by  the  camuiittce  and 
ihv  ciji:ipany,  and  tbo  iroinn  ii'.iie's  action  waa  oonllrmed. 

Mr.  Mun'LETox  argexi  itiat  it  should  be  ittipulated  that  tramwajr 
material  ordered  by  the  committee  should  bo  of  BriU«b  maaoisiCtore. 

Aid.  Bc.Mj;  replied  that  if  the  committee  could  get  a  fair  eenpetition 
In  ci.iuiilri  ifiii.v  hull  lui  Jc-riro  to  ko  outride-,  but  At  presMit  there 
Win:  Lwrtuin  (nirlfi  tf  aiy,  I'.^iic-L'mlly  the  "  m.^xinium  tractmn  irUL'Vs.'' 
which  u.:ii  :iTi  .Vmerioiiii  patent,  mtd  iioiiitu^  like  them  bad  b9(m  pto- 
duoLii  by  the  liome  builders. 

1  hii  Lilluiiil  inspection  of  the  Small  Heath  tramway  took  place 
y.  sti  iiiay  (Thurday  I. 

BiSdford.— At  the  City  Coaneii  meeting  on  TucsJiiy.  . 

Mr.  Swithenbank  mov»j  that  aa  llr.  C,  j.  Svenoer,  manager  of  the 
tramways,  had  applied  for  the  poet  ot  manager  of  N'ewcastle  Corporation 
tramwi^B,  he  was  disiMitiaiiKd  with  his  post  in  BnnWonl.  tiiJ  should, 
tlicrefore.  be  a.iked  to  resign,  Mr.  Spencer,  who  WJi~  nppoirlt<-^l  irumways 
Tni»r>(t,>  r  in  lHy»*  at  £1.50  a  ycar,'_w»s  now  receiving £700,  atui  bethought 
Mi  Spi^nc"  r  hiwl  lieen  anKrateful. 

liiu  maj4/r  (Mr.  \V.  E.  b,  I'riostloy)  said  tlial  Jlr.  Spenoer  approached 
him  first  on  the  matter,  and  told  him  that  be  had  been  txkcd  lo  apply  for 
the  Newcastle  managership.  He  aaked  the  ma^ot  what  course  be  should 
iih'!  I,  and  the  mayor  told  him  he  would  give  him  a  rrpSy  nr»t  <lay.  H<^ 
lii iiti  'hl  Mr.  Spencer  wa«  entitled  to  apply,  an  l  izave  liuii  u  t.  ft  ru  i^ii.sl 

.-Viter  a  Ions  discussion,  in  the  course  of  which  Mr.  Speneer's  general 
ability  was  admitted,  the  resolution  was  defeated  by  31  rataa  to  16. 

The  Trautways  oouuutltec  reported  that  they  had  diaeiuud  tha 
<|iic«tiaa  of  oUomng  a^grioved  employes  to  «ppMl  to  thtm  againit 
the  dadihia  of  tha  caDoml  maoager,  and  haa  daeidad  to  allow  tba 
Hi;htin  caatotdiaiuiaial  or  other  diacipthwry  attion  for  whieh  tha 
eiuployo  eonceraad  wm  nmtUe  okherwiae  to  ohtatai  ndnai.  Tlie 
report  wae  approved. 

Bnralem.-The  pricv  of  eurreiit  hue  been  Axed  at  the  flat  rate  of 
.>d.  p<^^r  unit,  or  7d.  per  tinit  for  the  fint  hoar  iind  Sd.  otter;  far 
power  -^d.  per  miit  or.  at  CouncO's  option,  lOii.  per  qtUHtter  per 
UMAK  and  lid.  por  unit. 

Owdlf.— An  htaidn  wiB  be  held  to-day  (Friday)  into  the  appli* 
cittion  Of  tbo  Cornell  tot  penniMiao  to  bonow  ilViJMS  te  eltetru 
li.,'hting  exteudons. 

Cheap  Lobonr.— In  our  la!?t  issue  (pA!?e  we  referred  to  • 
meeting  which  tai<k  place  at  Aeton  to  discuss  the  question  of  th« 
•mgloymeiu  of  what  wa«  deaeribed  oa  •'  nndeig^  Mbow  "  on  tho 
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electrification  of  the  Metropolitan  Underground  Railnrayn.  At  a 
incctiog  of  Tottenham  Connoi)  last  week  Mr.  Councillor  uroadbinlc 
MHfiri  m  amMiilinwrt  torBhirlwwikfariaqafayflwaMMiodof  sub- 
lattiiif  ft«»tiartior  clertriewirin^otilMiknrtiMnhaUbttiW  in 
CMIM  of  OMCtion.  if  r.  Broiulbank  sivid  the  rontrnct  "  had  boon 
nVMl  to  K  BUI'iiDkni  hou<<e  while  local  iiivn  had  been  rofusod  work.' 
TIm  eontHMl  in  qnMyon  had  not  iiMn  puUiely  advertiatd  in  thv 
urail  ytty,  mi  to  thb  be  abj«etol. 

OoDBpicaoos  OallantiT.  "Much  lutiiiimtion  hiw  fotind  cxprviwion 
for  nil  RPt  of  braviTv  wliich  drcurroil  at  the  I'imihnrv  Park  (I-ondon) 
Sinlion  of  the  (iivnt  Norlhcrii  Kniltvnv  on  l>«-c. '21  In.it,  when  an 
elderK  laily.  uiitHii)),-  h>'r  (oolinf,  frll  fniin  ihf  platform  jimt  nti  an 
incimiint;  train  Ioouk-iI  ont  of  the  fni?  nl  a  fli^Mncp  of  nnlv  n  f.  w 
irards.  Kortiinntflv,  Mr.  A.  V-  I  l;>i  irk- a  nir-ml'rr  of  tlic  Lnii:!.  r-. 
start' of  the  Direct  I'nite^l  Sta'i  s  C':.lil.  Cn  .  v  .n  pn  >  iit.  .^inl  uitl; 
niarvc-llous  nerve  lenped  on  t-.i  lln  \inr  mul  h;  a  l'.virir:;mv;  sin-, 
ceedin^  in  placing  the  lad.v  and  himsoli  between  the  rail  and  the 
pliUform  wdl  in  mil  ■  jnittiM  to  ■llowtlM  tnia  to  pm  witliont 
injury  totHlhtt,  A  ■pdDMNmil  MidiaiiM  wmtebid  llu Auinf  aot  and 
gr4.'Ct4.'d  the  ro  appeuimM  of  the  bewildered  lady  and  her  brave 
rcHi'iK-r  with  ringing  ebecn.  Mr.  HMdwick  was  oti  Friday  la«t  at 
BuckingiMai  falMS  putOBil^  daeoniad  by  (ii*  King  with  the 
Albert  Hedel  of  liwflial-dMe  lor  aneetot  MiMpi«iaw|allaiiti!jr.' 

OroidOB.— A  petition  bas  bern  pn^^.-ntiHl  ayidiNttlia  Cnjioa 
Corporation  Kill  by  nitopayera  and  itcuuttjera  IB  Ufper  Korweod 
who  object  to  the  propowd  wtauaioti  vt  (ba  tammjt, 

<hito»  I>eelaIiiiDa.--Iti  tba  new  enataina  tarilT  for  fbe  Oold 

C<Mi»t  (w«»l  of  the  Voltn)  apparatus  and  stnii'tural  material  for 
lelfi;raphx.  lulephonts  and  olvctrtc  lighting  art)  a<]niill<d  Irve,  as 
well  aa  all  maehineiy  fair  aiaekiical  |«ii|paBaa :  alao  plant,  matMial 
and  nUbig  atock  for  iramwio'e. 

DtffwqpMt.'-SaBClioo  to  a  fullwr  loan  of  £7.1Me  ibr  aledric 
lisbtinff  eslenifoaa  haa  been  rocahrad  by  tba  ConneiL 

But«r.  ~At  the  meatiag  of  tba  CS^  Council  in  committee  on 
Tuesilny,  nearly  two  hoata  were  apent  m  diacnasing  the  qneation  of 
"  the  eompctvncy  itf  the  aleetrical  engineer  (Ur.  U.  D.  Muuro)  to 
dlechorge  the  aeveral  dotiea  deTidvinR  upon  hitn  *' ;  aitd  nitinuitcly 
it  Wits  decided  to  itppoiut  a  nub  cummTttee  to  invottigate  the  matter, 
this  vub-cimmitteo  consisting  of  an  equal  nuniber  of  "  pro<|!n>s- 
sivfM'  und  "  fonetnuti'.  •  ."  The  names  of  ihr  fouiinittcu  are 
M  isr'..  Cmnpioii,  (  lui'i\  Finch,  Itob<  r;s.  stukcs,  \Vid|{ery 

tinii  Writford,  The  lul'i  r  ^i  nlli'tinn  is  vleo  i  hmrn.iin  On*  Klw 
trie  I.lghtili;»  COiniiiiUii  .  ilir  uinMir  v^liii'.  n:l^  liriiLi;iL!  -iIi'MiI 
this  roiidttiitii  of  tttTinrs  at  l-.xi'l4-r  appears  to  Imvt-  bei  n  a  nj.'Uon 
that  Mr.  Munro  »bonl«l  lake  rbarRe  of  the  electrical  eqiripmciu  of 
the  tnuii%vay4.  A  siection  ot  the  counoillora  obiedod  to  thin  pro- 
decdinc.  on  tlie  ground  "that he  had  already  miMiiananedthe  light- 
inj;  undertaking;."  Meanwhile  we  may  wiy  that  the  tramway  irork 
has  been  pUrt-d  in  Mr.  Monro'a  handK. 

The  TruninrajB  eommittee  recommend  the  Council  to  antboriae 
fi  liiiiitp'l  n mnvay  B^rvice  on  Simdajs  aftt r  l-'W  p  in, 

u  -i  -  iii  o(  «  cnn(«mice  b«!twfpn  the  K.i  i:lrjc  l.i,;ljt-iij{  and  Train- 
wa^4  cummiitifs,  it  is  rtroninvodOTl  that  the  priea  to  be  cbaifiod  for 
elect  rie  etirrmt  ftr  tfactkm  l«ljd.per  ooit  fer  the  Art*  lOOjm  taiu, 
«ad  l)d  per  nitit  altM,  Tba  alaeltlaal  tagiaanr  (Mr.  IfoBio)  ia  to 
bavacbaigaodbaovKbaad  mirk  and  «( tba  altaltiaal  iW*»bi8  on  the 
ttaiuwar  ^jitem  and  in  the  depat 

TtalkMMt—1!b»  Conneil  ban  aaawtod  to  Iho  iqwUe»tion  of  the 
Fambam  A  DIatriet  Elactiw  Supply  COt  fer  »  praemonil  cidoc. 

Folham  (LondoB}.— The  Eleetiie  Ugbting  eonunitlMi  a«a  oon- 
aidering  the  question  of  lighting  the  reaiaotion  room  of  the  pnUie 
hatha  with  are  lampo. 

OalaaUali.— Tbe  Eleelrie  LiKbttn^  eoannitiae  hnva  raeaitwd 
nnthority  to  cnt«r  into  n^tiaUons  with  a  company  far  a  tMaalbr 
ot  the  CoiiiK'il'K  provisioDal  order. 

OliUaigbAB  (Ceat)  — Ibe  Council  have  adopted  a  aebeutB  of 
aaiiated  wiring. 

OlwrMeBd.— Hiinctioii  to  a  loan  ot  £4,500  for  eatanrions  to 
maina,  Ac,  has  been  ujipliud  fur. 

Oraat  TarmOUtll.— Th>^  M>irinc  I'aradu  South  is  to  be  lighted  bv 
are  lamps  at  a  eapital  otilln,>  of  ilt'iU  and  un  nnnnal  cost  of  IW, 
The  consulting  cngint-era  I  Mesnrji.  I'r**-^  *  Carxlcwi  have  ufTcrod  to 
uiidurtnke  the  supervision  of  the  el'  i  u  i.  lighting  extensions  at  a 
rodiicrd  fee  of  ;)J  per  rrnt  on  thr-  f:stimated  capital  cost  of  XlO.tMO. 

Ooatamala.  -Tlu  Hm!  ?  in  tliis  city  are  to  b«  converted 

to  eUn  trir  Iriu'tion.  t'  U(tiii>r  information  can  be  obtained  from  Mr. 
ltik-h:ird  Ei'hoverria,  <iuateuiala  City. 

Handrworth  'Staff*.).— Tln^  Conneil  propoeo  to  employ  electric 
.•m-iijis  :,t  till  11111111. i';;'  i.l  itiou  to  be  ervctednt  Iho  WiHon  waterworks. 

Hornse7  l  iia  ciiamnan  of  the  Klcctricity  con)mill««  announced 
nt  th.  J:  t.  iigh  Council  ineetin)(  on  Tuesday  that  since  municipal 
electric  hglitinj;  had  been  adopted  the  price  ol  ^aa  in  Ibv  diatriet 
had  Moe  down  Is.  a  thou&and.  A  reduction  to  tbe  ebaiio  for 
electno  enmnt  ia  now  proposed. 
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Horaham  Tlx  ('m  ukmI  nr.'  n  o^'iiinu'M.h'd  toapp\yfereiiMliaoto 
a  loan  of  ^l.-CitlOfor  electric  lighting  «  xti  ininnn. 

Hove. — The  laying  of  the  mains  for  fb  ctrii  ::\  -nvi'ly  Aldring- 
ton  has  been  commenced.  Brighton  t  orporauon  Imvr  oflered  to 
supply  Hove  Corporation  with  electricity  in  bull;  ut  4|ii.  for  tlie 
iirxt  iiour's  maximum  demand  and  l^d.  after,  or  M.  and  Id.  Hove 
hits  decided  to  pu;.  tin  f  inner  ratea  and  to  charge  private  con- 
stuiiers  in  Aldringtuti  7U.  per  unit  tot  the  first  hour  and  4d.  after. 

Hndd^rsfield. — At  the  Corporation  meeting  on  Tuesday,  Mr.  \. 
Chalterton,  in  moving  the  adoption  of  the  uuiiuteaof  the  Kk-otrieily 
cuinmittr-t',  aaid : — 

The  moot  Important  neommeiMlation*  were  that  £B,MR  ehoahl  be 
tr.Misrrrr*''!  frrmi  T^vrmtr  nrii}  contingenciffx  tii'^"'-'»int-;  to  hf»r'>n^'h  fund  in 
n-l  nf  lu'.r  -.  iin  l  ttml  tlir  r  harges  for  curr.  n'  :i<-  t.-.iu.  ■:!  hj  ». halfpenny 
per  unit.  II«  hoped  the  Council  would  regard  th«  transfer  of  £6.000  aa 
a  repaymeot  ol  mone*  reeeivad  from  the  rates,  and  not  in  the  seoae  of  an 
anniial  eontrlbatlon  from  tbe  department  lie  threw  ont  the  snggeition 
that  it  shonld  not  be  applied  to  tbe  reduction  of  the  c:iniitig  rate,  bat  to 
the  unfortunate  deGoit  io  tbe  tramways  account,  or  go  to  strengthen  the 
water  atpo^nt.  up- 11  wliieli  heavy  liabilllie*  wonH  fil!  bofore  they  were 
njQcli  .!l<li  r,  Lrtil  luls  tlic  Ciommltlee  rtJucJ  ihi'  cliirt-tm  (ur  meter 
reiiiK,  and  tills,  with  tb«  pri»»enl  pttWMtd  reduction  of  a  Dalfpeoiv  tor 
current,  would  dapMe  tbe  nmnw  of tba  depeittaeat  by  bttwoM  £<j0M 
and  1:4,000  perniMH. 

Ib'itftn  (bMlaa).— The  Board  ot  Tndo  uo  to  ha  adiad  to 
ooneent  to  an  agreement  between  talington  and  Stoke  Noirtngton 

CoUTwQa  for  the  former  to  supply  (nl  oririnary  rates)  current  far  llz 
4,000  c.p.,  six  nOO  c.p.,  and  nl>out  TiO  K  c.p.  knipti,  for  prciiuaeeoa 
the  north  sideof  Blackatock  roAd,  within  tne  Stoke  Kcwington  area. 

Italy.— The  XJnione  Italiaua  Kleclric  Tramway  Co.  has  acquired 
a  concession  to  eODatnot  an  electric  tramway  from  the  I'iaz/a  di 
.N  egro,  Li  enoa,  to  MwolO  I4|0Te. 

Keigbley.—Vha  tramway*  extension  to  Stockbridge  was  ofTicially 
iospociod  on  Wedaetday. 

LcamiBftoa.— The  Leamington  Ji  'Warwick  Electrical  Co.  have 
conceded  the  iletuond  of  the  Town  Council  that  a  double  line  of 
tramway  shouM  be  laid,  and  the  cotiipiuiy  announced  that  the  work 
will  be  proceeded  with  forthwith. 

LewUhaB  iGondOB).— On  Wednesday  the  Dorongh  Council 
ileci>led  to  ask  the  South  Metropolitan  IClcctric  Light  Power  (!'o. 
to  11  fiiiiil  L  lii'i.  l-^.  Ill  rrist  of  reinstating  roads  and  footpsths  broken 
up  1         I    1      I  ■  !  ill  1  living  mains,  &c. 

London  County  Gjuacll  — At  Tuesday's  mri  t  iv,'  it  wah  ajjrt-wl 
to  prcse^it  pf  tiliii'i- uiiHt  tin  lullowing  liill--  ir.  J'lii liiiino:it  . 

KJ^ware  and  Hun^ibtutil  iuilwsy.  Adanoistrativti  Cjuju>  Lwdon 
and  Disttiet  Eleetrie  Power,  Central  Eleotris  Supply.  Charing  Cross  and 
Htrand  Kleetrielty  Supply.  City  of  London  Eleotrie  Lighting  <Exleu«ioa 
of  I'owors).  County  ol  t.  niJi  ii  Klt  Liric  Supply,  East  Londoa  and  I>eiNr 
Thames  Kiceino  i\iw,.r,  M.iropojiia.i  KlMnoSapply  (VarlooePoweie) 
and  North  M<lropolitan  luleetrie  Supply. 

T/amK'iji  Kmpiiy'  ll.iut  of  i'»y,  A  Iriigthy  MMTt  WaO BObBlitted  by 
tbe  Highways  committee  in  reference  to  the  a^leiUoo  made  by  the 
tramway  employv^t  ami  the  Amilgamated  SoclelT  of  Tramway  and 
Vehicle  Workers  tor  a  revifion  ot  the  ooadilions  of  labour  on  the  tram- 
wn;?.  The  oommitte)  reeoiniii.^niled  thut  the  appfiesnts  be  informed 
{h\:  the  C'l  lucil  was  unabl:  to  nccede  to  the  rcijuesti  uxcept  so  far  as 
tbey  are  covered  by  the  aluratiotu  in  the  oonditions  ot  labour  akeadjr 
made,  and  eaatpt  that  when  tbeioaa  oaeiaqoleid  to  weifc  dariiiig  Omt 
-  Mand  «fl"  time  Ibey  be  pild  at  tba  tale  of  time  and  a  qnartar. 

For  the  nine  month*  ended  Pec.  SI  last  £6,400  has  been  paid  for 
Bciidcnta  ia  respect  of  electric  cars.  The  cipeiiditure  under  this  bead 
fui  witl  be  about  X>i,593i.  The  amovnt  pnmdad  in  the  estimates 
was  tiu.ooo  • 

Louth. — TluKlfi-tricI-ighting  committee  recommend  the  Council 
to  authi  riltr  till'  rioi.>iitting  engineers  (Mosars.  llandcock  k  Dykes! 
to  submit  ail  iiUeniii'i\ o  smeiue  of  electricity  supply  to  provide  for 
the  use  of  pro  luc^  i  ^nt. 

Uazborongb. — Inquiry  was  held  here  lost  week  into  the  applica- 
tion of  the  Council  to  borrow  i,'4,000  for  electric  lighting  cxioiuioas. 

M nfiicipal  TelephODy. —Brighton  Corporation  Tclophom  com- 
luittee  last  evening  ijrcst  nt' i  l  a  report  prepared  by  Mr.  U  .  1 1.  linrru  *, 
the  engineer  and  iiiAim^'cr  to  the  department.  It  ix  si  iii  il  ilml  tho 
undertaking  is  ahovvir.^-  n  profit  of  £H0  pn  iinjiilli. 

The  Telephone  committee  recommend  that  appiicAtioii  i>e  made 
for  the  borrowing  of  Mlfil^  Us.  8<l.  to  meet  tbe  coat  of  addi- 
tional vroAa  in  eMoee  of  what  waa  iateudcd  in  Mr.  A.  R.  Bonnett'a 
origuial  eetinwto."  Ot  tbia  earn  £e,tU6.  He.  Hd.  had  been  already 
incnrred  at  the  dato  of  tho  nport  (Fok  i).  fie.  «d.  ia  tho 

cost  ot  additional  worka  aaaciiOBod  by  tbo  Conneil  on  Ajpril  7  laet> 
and  the  balance  of  £2,008.  6e.tM.ia  made  op  of  vanona  itema 
which  have  from  various  caitsca  co«t  more  than  was  originally 
provided.  There  were  ut  the  dato  of  the  rep: irt  I,i:.s7  iiistrnmenla 
working  and  't2  jtinriio"!  linM,  or  1.070  i':i;ii|ilt'l*'i  hiifii.  In 
addition,  then:  wvil  1  .'i-Vi  ) m  liii-l .  l  onii  li  ti  il  ^iimti.  Ill  Huvci  the 
department  haa  'Zo'if  Ui^ut^  pru^i^li--«i  iUt<.i  I^j  lustliuit^uiil!,  worUing. 
Mr.  Barnes  has  prepared  a  schtnie  to  provide  a  number  of  additional 
lines  iu  Hove  estitualcd  to  coat  i;5,»9U.  11*.  id.    Tins  on^  the 
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afaoTO'inentioiKMl  it«mii  gn  to  imxke  up  tlie  amount  for  which  it  U 
fmpowd  application  tilioultl  be  iiindc  for  borrnwiii|>  puwertt. 

Thf  nccouiits  for   tVi     1*101   i«rvpri»h»   vf-ar'n  workinf;  of  the 
St.it I  -    .;■  Unernsey  '.i  !•  pii  in   ii(  p;,r-i:j,  iit  siliow  ciipilnl  cxpen. 

(Iitr.ro  (in  »flfi>h->nr'  <■■  jiv-ti i ict iMi    S.'J. t.'i'.'O.  .'n.  ft»l.    In  Btiililion, 

of  buiJdingii.  At  iJtc.  ill  there  were  l.UVS  inatnimi'iux  (c\dusive 
of  junstion  linest,  making  the  cost  pw  lim  £17.  Ha.  Id.  The  total 
MV«tiM  for  tlie  ^c&t  IMH  was  i.'4,M6.8a.Bd>,or  nn  average  r«ivoDue 
|Mr  liM  of  Oik  l|iL  lS,O0ft.  lOd.  baa  been  Ml  Mite  far 
•ialitog  fttad  and  depmelktlon,  aflar  payhix  interert,  Fmi  Office 
royalty  and  all  working  expvnuoi!,  and  1*681,  18s.  .'id.  was  lu-t  aside 
tm  tt  apuc-ial  contingency  fund,  lenvinj;  a  net  profit  of  X'iHl.  I  U.  In 
addition  to  the  1,875  working  Unas  tbeia  were  at  l>tr.  HI  Kcvi-ral 
hundred  »par«  pitttially-eoni^eUid  Unea. 

Newraatle  sE-Tyoe.— The  actin^i  general  niannf^ir  of  the  train- 
wa^il  (Mr.  T.  1'.  Kii«tonl  c»lili)nlvi*  liint  in  the  cu^uing  year  the 
receiptii  will  exceed  liy  i"7S),47'2  tht-  irlhrjiry  oxpenditure.  Tin- 
balance  will  lie  more  ilnm  •  ^^  il  ,  i  il  lip,  1.  .nuver,  by  the  cxp(;-i.i. 
ture  of  i.'S'2,9M  on  luaintcniuict-  work  and  iXST,142  on  the  pa^iuent 
of  intereat  and  in  Kdcmptim  of  loam.  TualHe  oipoiuM  an  S-iMM. 
per  car  niile. 

Paddinfton  BJeetiical  Exbtbitioa.— This  <  Jul  miMO,  >vhi('Ii  U 
hfiim  ori{nniAi«d  by  the  Mutiopolitau  Electric  !;>iipply  Co.  aI  <jilevii'« 
road  Haiiiaf,  ItityamttOT,  baa  (wa  an  infoniMd)  met  with  a  mu^i 
gratify  ilia  rc»pon«e  (rofl)  tfa«  electrical  made.  lYaMioaliy  iha  \\  hole 
of  tbe  epaeo  ha«  .-tlmulY  b.'cn  ulloUcd  and  Ibe  exhibit*  will  b«  uf  a 
Very  inlemling  and  varioil  vliarac-ter.  Eveij'  cObrt  ia  bein^iuadu  by 
the  pKunoton  to  make  tbeezhibition  attiMtimaa  wellaa  inatroctive. 

iMaal  AaaaiaMIl— Mr.  Frank  Michael  Lewie,  eteetricat 
•Bgfaieer,  9,  Pmtamvillo.ternu'c.  Hrifihton.  seeks  leave  to  amend 
tpeoUieation  of  lettcn  pKUnt  No.  -I, .'•.'■7  uf  !;ranti>d  to  him  for 
hnprovcmcnta  in  nr  connected  with  vieciric  arc  hiaips  I'articulanD 
of  proposed  aiaendiiient  are  given  in  the  ]UaetraU.-4l  Oflicial  Journal 
(lliteniB),  I  'eb.  K,  nnd  not  in;  of  oppotition  muat  h*  lodged  witltiii 
000  ealmdar  month  from  thn(  date. 

FlyiUOath. — loan  of  tiiAM  for  tramway  exteneiona  ha«  been 
authorised.  The  price  of  cum-nt  between  ini.lnight  and  6  a.m.  Iiao 
been  rednced  to  Hi!.,  with  10».  per  <niartt'r  for  ineleTiMld  cnrretit  for 
power  ima  bovn  reduced  by  Jd.  per  unit. 

PortsnoMlk— At  o  apeeial  meeting  of  the  CorponllMi  oo  Tnes- 
djty  it  was  decided  to  espend  tBJOOO  m  eitaa«eii*  of  tbe  electricity 

work*. 

Freviaioaal  Orden  BevcutioD — The  Board  of  Trade  have 
revoiM  'l  ibe  Uonnoutli  Klectric  Lightini?  Order.  I'JUO,  and  the 
Ni  ulh  liiiiid  iJiatrici  Electric  l.ixhtinf;  Onler.  lUOl,  as  to  -la  much 
of  III!'  Hr<  .<  of  ;-tippIy  a»  ie  not  itt«ltMlod  in  thetporislies  of  lU»4i\- 
Il  oi  t  iiin.  (  M  iifiaur.  UylbyaClydMfa,  DylalelwweriHid  Uantwit 

Sele  —  The  I>ii>trict  Council  have  Hiveii  notice  to  Manchester 
CurfKiiaison  of  their  de«ire  to  oxerciste  th©  powers  and  u^auine  the 
Glilii^ationa  conferrcti  or  imposed  on  the  corpornlion  by  their  Tram, 
wav!!  Act.  1904,  in  rtdation  to  the  construction.  At'.,  of  tramways  in 
th    -       rbra  l>i(trict. 

Boathgnt  Italy. — An  electric  railway  lino  round  the  base  of 
'\l  ^■■.viu»  i»  now  completed  nnd  taps  iiiajiy  important  towns  and 
viUa^es.  Hut  it  is  rather  a»  an  effccti\*e  mojfcti!*  <*f  convevinc 
market  gardvn  produce  to  the  Naples  markets  that  Vw  mr.  is  being 
fooad  ol  iiuiueQEe  urvire.  The  line  iil&o  alTord.s  a  coiiilurtAblo  and 
janpniiTa xnte  to  Pompeii,  reduOinKthe  cost  of  the  journey  from 
ia.  «1. 10  la.  9d.   Tbe  line  run»  through  mucii  beftutiful  country. 

An  eleetrie  tramway  running  froitn  CgaMluimn  to  fiotrento 
along  tbe  liigb  road  ia  nearly  cumpkted,  and  wiH  be  nady  In  time 
for  the  vpring  toiiriet  and  visitor  trofllc. 

Sonthwuk  (LoBdim) — A  letter  from  theAeaiatant  CoatroDeT  of 
the  Loodoo  Cotutty  Council  (dated  Feb.  4)  stating  that  the  Finance 
eOouniltee  of  the  t'oiinty  ("ouncil  liuve  hod  un<ler  eoni<iderntion  (in 
connection  mOi  electric  liglilitig  loans  snnctiuneil  by  the  Council 
from  time  to  timci  ilic  quolion  of  the  undertaking  ^ivon  to  provide 
a  sinking  fund  or  iii'i!ntM't>.nce  account  for  renew.-il  of  iiiuchinvry,  Ace. 
and  pointing  out  ili.it  n-  yciin.  had  elapsed  since  the  undertaking 
of  the  Itorongh  Couiinl  was  established,  thoy  n-gonl  the  creation 
of  tt  rexervc  or  renewal  fiinil  ns  very  dc>.ir!ibUi  in  the  interests  of 
vrndvut  liuiuu.-t>,  and  ittaliug  tliat  tlie  Cuuutv  Coimcll  will  be  gta<l  to 
wvn  Umi  tbo  Uoraugh  Counell  ooacur  in  ti^iis  view,  and  tliat  steps 
will  DOlaken  tofonnsnchaftind.  ThiecomnmiiiaUlmi  wasrcferrc*! 
to  the  I'lnanrc  mid  I'lcctrii-  l.i^-hling  cumnutU  vs. 

StniCud.—  .Vfler  March  the  charge  lor  ck'clrio  eurrfiil  for  pnviite 
limiting  will  be  £7  (inataeid  of  Hi)  par  kw.  inalalled  and  1  i  <I .  per  un  i  t. 
The  total  ebai^Ko  to  the  camimiHW  tor  tbo  year  not  lo  excetid  od.  per 
iioit,or  ft  SSftleliaife,ineapcctiveof  thomuubororiBmpa  iiwuillt  d. 
at  th«  rate  of  4)d.  per  rnlt  inataad  o(  M. 

Ruttserluid. —Projects  for  Ihrae  eleetrie  tramwav  rouu-^  ha\e 
n«enily  (wt  n  apororcd  far  Beme,  and  an  electric  nulway  from  Aigle 


to  Sepcy,  I.ey«in  and  Feydey  is  to  be  constructed.  For  thia  latter 
project  particulars  cnn  be  obtained  IkOBt  the  AigJa-OIlom  Vdothqr 

H^Vvav  Co.,  Aigle,  Switzcrl»t>d, 

Transvaal  Impcrta  — Tlic  imports  of  electric  cobl(.#,  wires  and 
l'i!ti:ii.M  for  the  11  inontlia  ended  Nov.  !)0,  1904,  wen-  of  the  vsln.  if 
i 'i"-. I <iO,  compared  with  X'flO.OOO  for  the  corresponding  11  m  r,t;n 
in  ly08.  Tramway  material  to  the  value  of  A' 162,000  wosimpiji ted 
in  tbe  same  period,  compared  with  t76,(XM). 

Wakefield.-— On  Tueiday  tbe  City  Council  decided  to  apply  (or 
^  itiittuu  ton  loiin  of  iCtSiOw for  oxtcoiioiisof  ilio  clactrieity  uader- 

•■>!' 

Workhouse  lighting.— nedwelUy  Ouardiiino  have  ncetpUd  the 
offer  of  the  Tredegar  Coal  &  Iron  Co.  for  tlio  supply  of  electric 
current  to  the  worknnnso  at  4^d.  \>er  unit. 

Dioser.-^Tlie  first  annual  dimier  of  tbe  iilackbarn  male  tialf  of 
the  National  Telephone  Co.  wna  held  OB  8ntuxd«y  orening.  npre- 
sentatives  of  every  departmenl  being  praocnt.  Tbt  diatiietiamger 
!  (Mr.  c.  Itcmington.  M.l.E.E.)  Qcenpied  the  ehairtsndma  np. 
p  rted  by  Messrs.  .Stevenson  and  Fraat,  Bbielcbo  IB,  and  Mr.  Csllia, 
liumiey.   A  pl'-x^-.r-  i  -  .-  iml-  uvi-  -p.  nt. 


TRADE  NOTES  AND  NOTICES. 

TSllDBBa  IMVITBO. 

.Vr  d'/w  rl  (Moil.)  Klectricity  and  Tramway  committee  wriM 
tenders  for  a  HOOkw.  conlinnou».nirrcnt  high-spwd  tramway  gene- 
rator  and  a  'JIK)kw.  continnona  current  high  speed  steam  balancer 
(engines  of  enclosed  typo),  one  (straight  tube)  water-tube  boiler  and 
superheater,  one  multiple  switchboard,  extensions  to  !>nitchboard 
gallery;  also  for  tlie  mipply  of  general  stores,  including  general  ircii- 
nmiiL;.  r\ .  liiiiips,  c.itl'iiiiH.  ;^'risi^i  h.  i  In  uiicals,  paints,  general  engine 
room  and  etectrical  stores,  pniiting  and  stationery,  Ike.  S)iccil)ca- 
tions,  Ac.  from  the  borough  electrical  ennneer  and  tntnwaya 
manager  (Mr.  H.  CoOings  Bishop},  Town  Hall,  Nowport,  1100^ 
after  Feb.  90.  Fnrthor  particulars  are  givto  hi  an  advertiMueat. 
Tenders  to  fln  tdwn  eiark  by  first  post  Mnfch  4k 

Slwrrtlilch  (London)  Borough  Council  Invite  tender*  for  StOtei 
for  one  year  from  April  1  next,  including  electric  cables  and  sundrieii 
gas  pipe  and  Htttngs,  engineerti'  stores,  glav«,  &c.,  for  street  laniernii, 
amittts'  arid  piuiuben'  work,  timber.  Jcc.  Samples  of  article*  re. 
quired  may  be  seen,  nnd  fonis*  of  fender  ebtained  at,  the  Town  Hall, 
Old-street.'  E.C.  I'.ii  Im^  :c  (!>  tunn  d.rk  (Dr.  H  Mansfield 
]tobini>on\  Shoreditch  To-.\  !i  H  ill,  i  il  l-stroet,  E.C.,  bcfsw  B  p.m. 
March  14.    Further  parti-  tliu  ;  iin  ;;iven  iu  an  lulvi  rt:M  mm  iit. 

I'uUmm  (f  omlon)  |!on.uj,'li  Council  invite  U)n'1*r»  fur  ih.  Mipj-ly 
of  ele^  tiii  al  storts  f.jr  t'R'  ;. .L.tr onde<l  MarehSl.  \W'-\.  'IViicIi  luii 
printed  toruis)  to  tiiv  'i  >'t\  n  Ilall,  FuUmm,  by  4  p.tu.  Marcii  U. 
See  also  an  advertisement. 

llnll  Electric  Lighting  comiuiuee  iovite  tenders  for  supply,  tcf., 
at  mains  and  cables  for  12  months.  Specificatiooe,  Ac.,  from  the 
citv  treasurer,  Mr.  T.  U.  Milner.  Tenders  (ad^reeaad  obairman  of 
coniaittao),  to  the  town  olerk.  Town  Hnll,  Hull,  by  noon  Manh  1. 
ifaeahmiMlvwtiMinant. 

LsMtd^  Oonanlka  intiM  Mndan  A>r  luflj  uA  onetion  of 
one  wat«r*tdbe  bolkr  wifh  sttperheater,  briAworfc  aettings  and 
accessories,  tugothor  with  the  necessary  pipework.  Speciiicationg, 
,fcc  ,  after  "iard  insl.,  from  the  town  clerk  (Mr,  U.  H.  Nicholson*, 
1'own  Uall,  Lowestoft.  The  works  are  to  be  carried  out  to  the 
plans  and  spccitications  of  tho  consulting  engineers  (Mcosrs.  Haw- 
tayno  k  Zedei'),  U,  (^ueen-^trcet-plitce,  London,  F.C.,  from  whom 
further  infomiutiou  :but  not  copies  of  tho  spccilicaiion)  can  bo 
obtained.  Tenders  to  the  town  clerl<  hy  '  p.m.  March  9.  See 
also  on  advciti^t  iL-»'iit 

l!f,trif  rr?>.tn  liiatnct  (  'on'iti!  invi:.-  tiinUirefor  supply  during  the 
;, (  ;u  I  uilui,'  Mmrli  U.  \'J  ii'i,  \'.  I  i-h  c:>al,  electricity  meters  and 
dt'tuauil  iiidicatuis,  calikB,  latamltsci^m  lamps,  arc  lamp  carbons 
and  house  service  fuse  boxes.  Forms  of  (tenifer,  Aic,  from  tho  chief 
electrical  eujgiuccr,  ^Mr.  A.  U.  Shaw),  Electricity  Depattmeot, 
Lay.aireot,  lUbid.  Tandem  (addreaacd  to  Chainnan  of  Gonnnl}  to 
the  clerk  (Mr.  Jotan.W.  Benton),  Town  Hnll,  llfoid,  bgr  97lh  inst. 
Hee  also  an  Bdvcrtiseiiienl. 

King  »  Lynn  Curporatlott  invit«  tender*  for  the  aoppl.v  nnd 
erection  of  one  'iOOkw.  steam  dynamo,  condenser,  ste-am  and  other 
])ipt-'i.  Spocitication,  Ac,  from  the  engineer,  Mr.  .lohn  rillinj. 
Sl.l.F.II.  Tenders  to  tbe  town  clerk  (Mr.  J.  W.  WooUtencrofti, 
Tow  n,i  I  all ,  King'e  Lynn,  faefoM  noon  90lh  Intt.  See  «■  ndmtiae- 

ment  elsewhere 

(iriiit  Y'lrmoiilh  C'orporalion  invito  tender*  for  supply  and 
•lelivery  of  two  water-tube  boilers  and  a  ItOOkw.  Kteani  alternator. 
Sjii  cittcatioiis.  .\lc,,  of  the  ci)ii»ulting  engi'iJ  .  is  Me»hrs.  I'reece  it 
Card«-wi.  K.  t^m-eii  ,\niii-V  gate,  Westminster,  London,  S.W.  Ten- 
<)«r4  to  the  Town  Ilall  bv  noon  March  1.  FuithMT porticoloia  at 
given  m  on  ad\\iti*eiavnl. 


^. ij,.i^.jd  by  G(^n 
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Vht  airaeton  of  tlM  0n«tf  JIlMhwv  f>^^^ 

mppfy,  iMtm  tad  me&ya  of  TfttBi  at  (heir  alMtoielly  $«ainUin«; 
•tanon  Hi  Park  Roy*!  <uid  propovod  nub  atnlions  and  distrittiition 
oentret,  ineladil^  high  tension  tliree-phaBo  direct-cumnt  •witch- 
board*  and  baUery  booittersal  Park  Itoyal ;  ihree-phaw  Malic  trana- 
fonnemand  highand  low-tenaion  nwilehboardBalVHrioUHjujb-stations 
and  lighting  didtiihntion  cpnlr*"' ;  ttml  hii-h  ruul  5.:5«-  t<>ii«on.  tlirep. 
pha&e  direct ■cumoit  r,witi-liKojir'i^  m  i;  •viil  i^ik.  S1h  |iIii nl  s  Ikish 
an?!  Old  Oak  in  aub. station*  (  ■  -i  tiiiet  pliast  i  i»  t- 

C'lrii  rit  ^'.vitchLoai-ds.  and  <■  m\  uiotor  driven  boosters  in  con- 
nt  c-ioii  Htora^  butteri«««kt  liojal  Uuk  nud  Sb«pUcrd'» liuab  sub- 
8t>ai  i>  Tendw  to  WKKiuryt  PlwMington  Htatiwi.  Lgndon. 
"VV..  by  March  18. 

Stuka  HewinghH  (Londan)  Conadl  Invite  tandm  lor  MHriy. 
dtUvoy  and  onction  of  nib-rtiakm  plant  and  maina.  indudUiK 
twmtolinai*,  three-phaae  motor  xencmtorK,  boi>fit<^r!i.  Ac  .  extra  h.t. 
•BdthlM-wiMl.t.  switcbboardu,  Btonigo  battrtrv  and  l.t.  distribution 
maino.  Vandan  (addraaad  Elaciric  Lightina  oomtnittee)  to  ih« 
Town  Ball,  SioIm  Newbittan,  N.,  by  4  pjn.  Hitccb  8. 

WitnUtdmi  I»i»trict  Council  invite  tenders  for  aupply  of  »t<>rc« 
9manf;  the  year  ending  Mnrcli  81.  lIKMi,  inohidiDf;  engine-room 
alotmi.  cables,  joint  boxP»  and  jointin*;  luatcriiils,  transformers, 
lliel«n«,  oils,  incandcxcent  electric  lamps,  carbons  and  acccsaories, 
and  iron  cjiu«timr»,  T«ii.1p«  i ,HMr<>sstd  Chnimiaaof lionantl  i^irpoips 
con. ,1, 111.  r,  ii„.  r'.irk  I.Mr.  H.  U.S.  Uattavworlb),  Qoeen' " 
road,  WiiuWwioii.  b«(ore  iiwon  March  4. 

ItitlliiiiincD  nnil  Utithgur  Urban  DiHirict  Council  mvile  tenders 
for  supply  of  electricity  storeafor  tlic  12  niontlucndini;  March  :U,  1906, 
UiclndiiiL'  ftrc-lamp  carlions,  rivblcx.  Ac,  general  alore-s  and  coal  (iibolll 
2,000  tonil.  Tenders,  on  official  forms,  to  the  clerk  to  the  Council 
(.Mr.  V.  V.  FawcettI  by  20th  Inst. 

Hciilli  Shit/th  CorpnrA'.icn  invite  tenderi  tiv  March  IH  for  a 
marine  typ«  boiler,  I'.vo  . n^iincs  and  Iwn  r."i(ii.v>.  direct  cnrrent 
Kcneraloni.  a  traction  switchboard,  and  ck-ttiu  Ij  tuncara  complete 
with  ISrill  trucks. 

^[<lnrhflll^^r  Electricity  couiinitUt*  invite  tender*  f.>r  supply  «nd 
erection  at  IUckinson-stri^et  station  and  sub  sia'..'  i>-  i'  n  nini.  r 
genenitors  and  ib)  fivc-wir«  balancer*.  Tenders  to  cbaimiivn  iiy 
10  a.m.  'il«t  inse. 

J'^iial  limit  Town  Council  invite  tenders  for  itii!  s  i:i()t;,  nnd 
delivery  of  live  double  deck  rn<)f-covered  tranicar»,  t  i:"i(ili  tc  with 
elcctricnl  equipment.  Tenders  to  chairman  of  Electric  i.iijiitiuK  and 
Tramways  committee  by  noon  Feb.  *21 

Hiinilrrhtnil  ("orporaticm  iruito  tenders  for  fuir  syn- 
chronous thi'  I'liivn.  Ill  i'.  :r  L'"ncru'ons.  Tcndern  to  obMnUia  of 
Klcclricity  and  Li;;btui^  conunillcc  by  noon  IVb.  '2-1. 

SkuIIi  Slii^lih  Corporation  reiiulrc  tenders  by  no.iu  IHth  inst.  for 
ninrino  typo  boiler,  two  open  typc  vortical  onj»ine.<,  two  5.MJkw.  d.  c. 
generators,  switclili  iunl  :iiid  tranicars. 

Slorkfioi'l  (\>rporation  rcnuire  tendera  by  n^oa  2i)tb  io»t.  for 
points,  I  i;oH^L!'.^s  an4  apeaiai  waik  ia  oonne^on  wilb  tramway 
constni'.-iioii. 

}h:!\  t\iT  C  irpi  i  nlioM  r.  ijuiro  tenders  by  noon  M  iii  'n  U  .'or  aopply 
of  aturt-a  luji;  tuitttrjji'-  f  i;  1h«  elcclricilv,  tramwtiy^  aud  highw-iys 
i]epartu)eiit«. 

bt.  Mary,  hlinjftun  (London),  Gaardlouii  r«quir«  lenders  by 
%M  pwu.  Uaieh  7  lac  an^ly  alocteical  faqaiNnwnts.  angineer  s 
waUt,  Acl 

Walthamtfi'te  District  Council  invite  t«nd«ra  tintil  B  p m,  S4Ui 
inat.  for  vnrioux  supplies,  including  etootrioiaita'  luateriab,  tu- 

Tenders  arc  required  bv  -I  p.m.  20th  inst.  for  filling  alcclric  "  tfV.- 
tale  "  inslalbilion  at  hilkmny  District  Lnnatlc  Aaylttm. 

/ '  /i  4  1  |M  ration  imrfla  taoidata  bgr  181b  iniu  Ibr  oraaliao  of  «nb- 

fl.ili.'n  aiui  .  nr  ^hed. 

(  '/  •  •.  .' ,.,,1  I  iirpofAiion  require  tender*  by  Vartfi  If  lot mpply 

(if  ell  !■!  I  ic-  li^'lit  litliliyi.  l«iil«,  Cr)*I,  Ac, 

'IViuii^r^  uil'  li.^  M).c  rn'.l  ;ii  'I'l'l,' :T.i;th  Dopartuic  1 1 1 .  10,  ( '«lle 
de  i.  lurcl*.-!.  Maiinti,  an  Murs  h  fvi  Ibe  supply  of  varioni  kinds 
of  tel  graph  and  telephone  inatorinl,  to  the  eatimaitad  raloe  of 
S5,83T  pe!i<!tA.s  (about  i' 1 .000),  re<iuireil  by  the  Hpaniafa  Oovernment 
'Xdegrapb  IJepartuiant. 

Tandara  an  alaa  biiritad  by  March  14  at  tha  Teli>grapU  Depart- 
xnanl,  mMrid,  Jbr  tha  annrty  of  8S|flOO  aine  eylindata  for  CaHand 
battariea.  dolivatabia  in  four  aqmt  lots  at  tfadrld,  Cordsva,  Uaree 
lona  and  Vallndolld.  S.imples  at  the  office  of  tli  -  Dir«n't<>r-(ieneral 
of  Telegraplis,  10,  Culle  du  Carretii'<,  Madrid.  The  luaximuiu  price 
baa  Uen  li>;ed  at  l.WO  pesi  laa  p.  r  1,000  cylinders.  The  "  Madrid 
Qnzette  "  of  Feb,  12  contains  further  parliculan). 

Due  iErtnile<il  Municipal  Council  inviC9  tondaca  until  2Sth  I0«t. 
(or  concession  for  electric  and  gas  lighting  for  113  yaara,  ^TtkeuUrs 
from  and  tenders  to  La  Mairie  «lc  l>si  (Ijandf  "). 

Tenders  arc  invited  h\  rh..-  /'r.K.  ^fn  s-iUi-  I IaiK', ay  authorities, 
Dantzig,  until  2Hth  inat.  for  101,000  arc  Luup  carbooa. 


IBHDBBB  BBOBIVSD  AMD  AOOBniD. 

nradfoird  ^wnwaya  committaa  have  aecapted  fba  folloiwinjf  tan* 

deni  for  stores  during  the  ensuing  year :  — 

J.  Ruslifoith  it  Sun.  timbar :  Hy.  Rarrvtt  A  Sou,  iron  and  iteel :  Haxen- 
dale  A  O..  vamlsbes;  Santl.  Mason,  dry  colours  ;  U.  It.  Mintcr.  A-  Co., 
paints  and  whil«  Isad  ;  Stephenson  Bro*  .  painters'  sundrieK  :  i  ri:n<;r&i 
kUctric  Co,,  •Itclriosl  accwsorie:*;  J.  8.  Heap  it  Sons,  paint  btushes; 
K  W.  Mfliai  A  Co..  glass;  Saml.  Miller,  oils,  grease,  itc. ;  Veritya 
livilli.  hunj^  fltliags :  Thornton  iV  Crebbin,  iron  eaHtlnica ;  Thoi.  Oama- 
900.  malleable  iron  castings:  .Toriaa  AVells.  ^Iti I  f :irt't-i.-s  ;  F  DfTinin 
A  Co..  cablcR  and  wires;  V  un,!  A  Sabtiiun,  lioU-,  r.-ii ;  ami  vn'^'^.m. 
wood  handles  and  sbafta,  galvanised  iron  and  tmware,  n-rews,  nails  and 
rivttn,  and  hand  tools;  S.  W.  WbalM  *  Co,  r<>pc,  t«ine,  paper,  iVc  ; 
Taytor  it  Paraoe*,  load.  Uo,  do  ;  J,  W.  Itowlaods  Co.,  pinion  vbeela; 
laoadaa  Iraoiitr  Otpat,  tiaaalan:  B.  nUan  «  Seni,  taikj  palaa;  W. 
Vaaii.fli«a. 

Among  rocant  oontraets  for  atakara  pUcad  with  Messrs,  Ed. 
Dermis  ie  Co.,  of  IMIa  Httltooi  BoltoD,  may  la  mantioned  the 

f,j!l..A\-ln.' 

luraiiiu'li.im  :  'JO  ilu'i.ci-i  :in  l  soinp'CrstJ  iiir  (iiniafvK :  Iturt'Hi  nj*  n- 
Trent  stokers  and  oomprex^it.'d  air  (omaces  lor  Uvanis  tyjie  Lancashire 
boiler*  lor  the  aleetrio  tramway*  depirtm«at;  Oovaaiiy :  llonnis  slobarf 
and  e3ni|>n)«>«d.air  (nrnacm  (or  r\t«nsioo  boiltrs;  D«wsbDT7:  Beania 
(token  with  cuniprost«d-air  (urnac«'S  (or  extension  bailer :  Lundoo :  19 
stokers  and  ri>nipresK<<d-air  (urnaeci  for  dry  back  marine  type  Uiilen  for 
ihif  Uttropolitan  Elr-ti  r  Snpplv  Co.'*  wilU*4en  stoiion ;  Middle«- 
brsugh  :  ItsDUis  stoker>>  m  l  c  in  pr  I ur  (lunjaesfor  boiler  estention  ; 
Sheffield :  8  Bannia  stokers  and  self  rleaning  compressMl.air  luroaota 
lor  boilers,  ttlid  wilh  ataalal  hat-air  tninka  and  iaMffaadanl  drlaea,  lav 
the  Keepaend  alaVaa  eataafiOD. 

Farraati  Umitad  barn  Moanay  eompleled  awitdtloaxda  for  tha 

followhig  atalion* 

Uloemtonlcin,  Itomeo,  Rxeter,  linrnscy,  Juhann<^>burg,  Lotiithhurougb, 
Paisley,  Paitick.  Wakefield  and  Watford':  fur  Ibr  Ornt  Central  titilway 
at  UortoD,  and  (or  the  South  MetropjUtan  KU-ctrIc  S^ifply  Co.,  at 
Bydetiharo. 

.\mnnK  urden!  in  hand  are  boards  (or  llan'isirortb.  I'l yiii  i.Ah  and 
Sydney  (N  8.W.  ,  f  i-  itin  In  linri  Slate  Uailways.  and  (or  Messrs.  Henry 
Tste  it  Sons'  mpy:  r'  linrrii*  nt  both  Liverpool  and  London.  For  Port- 
m»il(>5  Fcrrantt  V.  11  1.  t;irop  phi««  lO.CIOO'ri.OOO-tolls  avitch  Rear  ii  ia 
■[•n^ii-'.r  of  ijonstruetion  for  thp  niani  *ti(.ii;i  and  nine  sub-atationi  operat- 
ing in  cinianetioa  with  the  Portmadao  CarnarToa  liailway,  whiell 
uAiiaaHJI.iiiBAHdtiBHnliriainlinaa.  Tkla  la  tha  ArA  htiMlatlOB 
af  (hb  Und  la  OiHt  fifUala. 

Jnaua  Goidan  k  Co.,  SH,  Iiiiaa<alreet ,  r,andoa,  E.C.,  ha^-a  aeeoiad 
a  contract  for  tha  aiiMily  af  a  eamplete  hydraulle  and  gas  power 
plant  W  Ok-  electrie  njghtinK atation  at  Buncrnna  (Ircliiiidl.  This 
plant  vviU  euiisist  of  two  Ugb-praasuia  bori/ontiil  shaft  turbines, 
each  to  develop  00  H  !■ ,  to  be  direct  coupU-d  to  dynamos.  Thero 
will  be  a  rivetted  «fx-l  pips  line  about  MIOIi.  long  (ur  connecting  to 
llu>  head  water.  The  gas  power  plant  will  comprise  n  70  H.it.r.  gaa 
engine  with  suction- pivducer  equipniont. 

Great  Yarmouth  Town  Council  havo  npcfptr-l  tli  •  tr<i:ir  of  (ho 
Hruali  Co.  (or  cai^s  for  the  Gorlestoii  tr.iniw  iv>  a-  l  i.nid:  ihni  nt 
the  British  l-'leclric  Fqnipment  Co.  tor  ovtrli-  iJ  i  |  •.i|iiiii  ;it  at 
X2,ar,'.  0«.  ,  tliul  i>f  W.  1\  Dennis  t  Co.  f  s-vA  b  visda  at 
i'4H0-  Os.  and  that  of  T.  Small  &  Co.  for  000  tons  of  granite  setts 
at  90b.  Cd.  par  too.  Tha  Tramways  ooinmiOaa  bava  been  authorised 
to  ordar  audi  attn  autariala  from  (ha  ahova  Arms  aa  may  ba 
naoaMary  to  axtand  tha  tiamways  In  ccruin  diroctiona. 

Hotmtafai  ft  Oibaon,  EUon  Fdd Works.  Hury ,  I^ca ,  bara  seenrad 
a  contract  from  Glasgow  Corporation  tramways  deparimeut  for  100 
iil.G.  '21  E.M.  electric  motor  trucks  for  tratucurs,  tittod  complete 
with  atasUlynd  whaala  and  ataal  aslaa.  Thata  tmeka  ate  lor  lOO 
naw  aara  wUdt  Qhwgow  GdrpOfatiou  ara  baiMng  and  patting  into 
service. 

Krith  Council  have  aeceptc<d  the  following  tender*  in  coinactioii 
wilh  the  tramways :— brush  Co.,  overhead  ••«>iiptia -  t,  p nii  *,  .Jtc., 
X'4,217;  Callender's  Co.,  feeder  cables,  Ac  .  li.'i'.'ii.  |  . mi  l  i.  1.  ICs. 
(or  additional  tw^o  years'  maintenance ;  Itntixli  \Ve»titi;;ht>u«o  Co., 
rotary  convcrtcrB,  Ac,  i;l,">4'>. 

Suuthwark  Borough  Council  Iiuno  placml  an  order  with  Hrilish 
Insulated  ii  HeUby  cables  fur  -140y<k.  of  0  1  and  440yda.  o(  0*05 
cuOde  at  lfi«.:  alM  with  tlu»  (iuneral  Et«clric  Co.(oradynanio 
for  tiio  loUio  hatha  at  irao.  lOi. 

QnawMaad  OmmeO  bava  aHoqytijd  Iba  tandor  of  Cowan'a  Zimited 
far  a  avitdibaaid  at  4106. 10a.,  and  that  of  tba  Waitarn  Elastrie 
Coiq  far  luring  uaabia,  at  £48. 

Gamtiarwall  Bomtgh  ConncO  baio  aoea|itad  the  tandar  of  W.  H. 
AUan,  (km  *  Co.  for  on  anghia  far  tha  alaatrie  lightioK  phmt  at  tha 
new  baths. 

West  Haw  Corporation  have  accepted  the  tender  of  Uanns  A  Co. 
at  £22.  10s,  (ur  the  covering  with  asbestos  nonHMaducting  oeuient 
uf  IHO  etcoiupipc  llanges  in  the  generating  station. 

Messrs.  R.  .1.  Nicbolaon  ft  Co.  have  aaeurod  tha  cautmct  for  tba 
electric  lighting  installaUoa  at  tba  Isolation  Hoopital*  Loftwich, 
near  NortFnvich. 

BiirMlcm  Council  have  accepted  the  tender  of  Dabi^ock  Jt  WilaiHt 
lor  staam  piping  and  a  pump  for  tbe  aleouioity  worits  at  i'031. 
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Swindon  Council  Irnvo  accepted  tho  tender  of  J.  J.  HorMllold  & 
Co.  for  a  Ltincashire  boiler  nt  £l.ii85. 

Piulimy  Town  Couiioil  have  accented  tiie  tender  of  Johnson  ii 
rhilliii'<  for  itnppiv  and  laying  electric  lighting;  cablets  itt  £"1,044.  Ds.Kj. 

Till)  Carparation  have  Bociircd  a  loin  of  fl.OOD.OOO  fur  the  pur- 
cli.i.icof  tho  tramways  and  their  cntiversiun  to  electric  triu;tion. 

The  tender  of  O.  Melvilli-  Iiax  boon  MCcptcd  for  wiring  the  High 
School.  Kirkcaldy,  at  il«2,  (is.  f«l, 

BUSINESS  NOTICES. 

Mr.  Itoberl  McLuii  ii.  for  iiinn\  vi  r»i;«  in  llie  loconitilivi-  depiirt- 
lucnt  of  the  (Viitral  Argentine  Itailway,  liaa  joined  the  firm  of 
Topping  tt  Senvill.  engineer-).  Ilosario,  and  in  future  the  tirm  will 
Irnde  lis  Topping.  Seavill  &  McLaren,  as  engineers  and  agents  in 
Argentina  for  Messrs.  -1.  &  il.  .Mcl^jircn,  of  Lrcds. 

Messrs.  Wm.  nanip<t<in  &  Monlngnc  Wnkefield  Wickoi  (trading 
as  the  Liverpool  Electric.-d  Kngini-cring  Co.).  H,  Harrison-xtreel, 
Liverpool,  have  dissohcil  purtniTRhip. 

BANKED  PTCIBS.  UQOIOATIONS.  fte. 

At  the  London  Ihiiikrnptcy  Court  laiit  week  the  pnblic  examina- 
tion took  place  of  Henr\  Coles,  electrical  engineer,  of  JO,  York- 
street,  Swaniioa.  Cir0K.i  liabilities  JUi.Til  (f2,0Hfi  unsecured)  and 
osfcts  i'lH.  Debtor  Htarted  in  business  as  an  electrical  engineer  at 
end  of  1900  at  Swansea,  without  capital,  but  with  a  guarantee  of 
i.'100  at  the  bank.  At  the  end  of  IN  months  the  ovunlraft  was 
incri-nseil  to  X'70O  upon  the  necurity  of  the  deposit  of  dee  is. 
Kxauiinntion  concluded. 

Tlio  trustee  in  the  bankruptcy  of  (ieo.  Neale,  electrician,  tmding 
with  another  iit  %  Fulbaui  I'aliu-e  road,  Loudon,  as  the  Suuth- 
Western  KU^ctrical  Contracting  Si  Maintenance  Co..  has  been  released. 

The  trustee  in  the  failure  of  David  Todd  Cameron,  mechantral 
and  electrical  engineer.  1.  Magdala  Villas,  Saltnuh  (loniiarly  of  IH, 
ClitTord  terrace,  Saint  liudeaux,  and  2r),  jiamu-k-ittri-et,  lievonporl), 
lias  been  relea.sed. 

The  Ele<'tric  Tramways  Conktniction  \  Maintenance  Co.  (Lid.) 
Is  to  bo  wound  up  voliinlurilv.  Mr.  L.  Mor«i-.  76,  (jueen-Ktrent, 
Lunduu,  E.C.,  and  Mr.  A.  3.  Paine,  West-hill,  Sydenham,  arc 
lii|uid(iiors. 

Plant,  tie.,  for  Sale.— Messrs.  White  llroa.,  engineers,  Iligh- 
sliec't,  Stratford,  London,  E.,  have  some  electric  lighting  plant 
for  sale,  including  a  pair  of  Huston-Proctor  compound  horr/oiitiil 
engines,  Crompton  dynamo,  loco-type  boiler,  portable  Marshall 
engine,  JL'C.    Sec  also  adverliacmont. 

Electric  Phaeton  for  Stle.—Messrs.  Manhnll  k  Co  ,  Campboll 
Works  Stoke  Newington,  London,  N.,  have  for  sale  a  ncir  Cam 
bridge  i  li'ctric  phaeton,  N>  cell  •'>0  ampere-hour  battcrjr  for  100  or 
\lfH)  \o\ia.    Sec  advertisement. 

Fremiaei  for  Bale,  kc.— McMsrs.  Fnrber,  survoyora,  valuers  and 
anction<H-rs,  3,  Warwick -court,  Oray's  Iim,  London,  W.C.,  will  offer 
for  sale  at  the  Mart.Tukeiihouse-yard,  London,  on  March 'i  at  2  p.m., 
n  substantial  building,  No.  l.'»8,  Farringduu-roo^l,  comprising  a  ware- 
house and  factory,  of  which  particulars  will  be  found  in  an  ailvertUe- 
nieiil  elsewhere.  Tlu'so  prcuiim.'))  were  fonimrly  in  the  occu|Hition 
of  MoKsrs.  Kly  HriM.,  the  well-known  ammunition  intuiufa4-turera, 
who  have  now  erected  new  works  at  K<liiiunton,  where  the  l-'urring- 
don-mad  branch  of  the  biisinvus  will  bo  carrii  d  on. 

Mesiirs.  Stiinson  A  Son,  :),  Moorgate-stroia,  K.C.,  and  '1,  Now 
Kent-road,  S.E.,  London,  have  extensive  factory  proiniiica  (close  to 
V'auxhall  and  Nine  Elms,  with  frontai|;e  to  the  main  road;  to  let. 
See  advertisement. 

A  ground  door,  area  'i,7C0  super,  ft-,  equipped  with  electric  power, 
and  suitable  for  general  engineering,  is  to  Ift.  Applications  to 
MeMrs.  Msrshall  &  Co.,  Campbell  Works,  Stoke  Newinglon,  Lon- 
don, N.    Sec  advertisement. 

Conveniently  situated  factory-  preiiiisas  in  Willcsden  are  adver- 
tised to  be  let  in  another  column,  .\pphcations  to  Mr.  J.  11.  Payne, 
15,  ClialHWorth-road,  West  Norwood,  Ivondon,  S.E. 

Oataloifiei,  ftc— .Johnson  Ac  Phillips  have  jii8t  issued  a  new 
pmiipliUa  entitled  "  Switchboards  Illustrated,"  and  tlicru  ar©  a 
nuiuber  of  line  examples  uf  the  linn's  switchboard  work  shown. 

The  Oliver  Arc  Limp  Co.  have  issued  a  now  prici'  list  showing 
various  types  of  arc  and  incandescent  Inmp  (ittint:^  for  o'ltdonr  use. 
Tor  Xeriinl  lamps  in  sitle  Hlreetn  existing  gun  po^ts  are  very  gencr. 
all,v  employed,  and  various  designs  of  brackuts  fur  carrying  Nernst 
lamps  are  shown  in  the  list.  Some  of  these  briu'keLi  nrv  made  to 
lit  over  any  ordinary  si/e  gns  po>>l  npignt.  Iieinu*  centred  an<l  held 
in  pobition  by  mGaii:<  of  three  set  IioUh.  Other  brackets  are  made 
for  aftixing  to  flat  or  corner  wall;!,  or  for  clamping  round  tramway 
or  other  poles.  Their  insulalion  is  very  high,  some  having  a 
Hiibstantiiil  porcelain  block  on  to  which  the  holilcr  fur  the  lamp  is 
mounted,  and  others  are  insulateil  with  mica,  A  fitting  has  boin 
d<'«il,'iied  more  partii-ularlv  for  nireet  lighting  work  or  e\p<<4ud  posi- 
tions. It  is  an  anil -vibration  litting.  the  Neni^t  lamp  being  mis 
pended  inside  the  spinning  by  u  special  spring.    This  lakes  up  any 


vibration  caused  by  passing  traffic,  wind,  so  saving  the  bume' 
from  damage,  and  therefore  len<;thening  its  life.  The  lamp  glolteis 
atrixe<l  to  the  reflector  spinning,  the  whole  beinc  lowered  completely 
by  means  of  chains  with  hook  attachmentif. 

.\n  exhaustive  catalogue  of  Metaplione  telephone  apparatus  has 
been  isgue:l  by  ihe  National  Telephone  Co.  and  gives  tlic  fidle^t 

  particulars  concerning  this  im^ful  line 

of  apparatus.  Meluphone  Institt- 
meiils  are  supplied  in  a  variety  of 
desitjiiH  for  all  purposes.  The  ilint* 
I  ration  »hows  a  table  set. 

The  St.  Helens  Cable  Co.  have  for- 
w.irdcd  a  catalogue  of  Diahte  cabh-s 
for  collieries.     It   is   ctainied  that 
Dinlile  is  waterproof  and  that  it  is  in 
.       Ill  e\cry  way  suitable  for  the  instilatinn 

I      I  I    I  of  cables  without  lead  covering,  a.*,  a 

j       \M    I  sulistitiite  for  either  indiamblier  or 

/        IJILs  vulcanised  bitumen.    The  eatalngue 

I     ./-J|n^)  coiitninx  reports  of  a  number  of  lest* 

l^^JN^V  cif  tins  class  of  cable,  some  of  vhich 

/^^^^ryCTS^        Wert?   curried    out    by   Mr.  C.  H. 
^^I^Tjf^^B^^       W'ordiiighom  at  Manchester,  nnd  all 

 1    i)f  them  pointing  to  the  useful  proper 

Hnjirao?K  Tarui  .SCT.      tiea  of  this  dielectric.    The  catalogue 
also  contains  many  useful  hints  as  to 
tho  fitting  of  cable*  in  luinos  and  de-seriptiuos  of  tho  methods  of 
jointing  them. 

Lists  of  ebonite  nnd  india-rubber  goods,  including  accumulator 
boxes,  rods,  tubes,  forks,  Ac.,  also  caating  machines  and  moii1d«,  and 
a  variety  of  acce8sorie.<i  for  accumulator  makers,  are  lisU-d  liv  B. 
Kuetlner  fi  MacDonell,  8,  Adam-street,  Adelphi,  Undoii,  W.C. 

Mordey  patent  fiisCH  of  various  typos  ore  listed  in  a  pamphlet 
issned  by  Ernest  F.  Moy  (Ltd.). 

.\dditions  to  the  price  list  of  the  Western  Ele<-tric  Co.  arc  now 
available,  and  include  arc  lamps  and  n<'cessories,  fan  motors,  circuit 
breakers,  siniill  motors  for  sewing  machine*,  tie.,  and  motor  driven 
grinders. 

C.  .f.  Thnraficld  *  Co..  of  Clements-street,  Birminghatu.  hav« 
prepared  a  new  abridged  catalogue  of  high-class  electric  light  fittings. 
The  catalogue  includes  illustrations  of  about  6U  lino  examples  of 
liand  wronght  fittings  suitable  for  every  typo  of  artistic  decoration 
and  is  especially  strong  in  ceiUng  littings  of  chaste  design. 

"  Eclipsr "'  electricity  metera  for  continuous  oiid  allcmating 
curnnts  are  listed  in  a  pamphlet  i.«»ucd  by  O.  Kraulik. 

'•  Xfiidern  Electric  Winches  "  is  the  title  of  a  circular  (No.  0) 
issued  by  Chambers.  Scott  Co  ,  Motherwell.  N.M.,  and  illustrating 
standard  tyjie  machines  of  this  lirm's  mauiifacluro. 

The  London  I'.lectric  Wire  Co.,  Playhouoe-vanl.  (tobten  lane. 
London,  E.C.,  linve  prepared  a  new  trade  list  illlcd  w  ilh  taliulaU>d 
particulari  relating  to  the  company's  manulaclures,  and  thumb- 
indexed  in  Kiicli  a  way  as  to  afford  facility  for  easy  reference  to  any 
section  of  the  list. 

Siemens  Itrotliers  k  Co.  have  ready  a  pamphlet  (No.  10)  describ- 
ing tho  '•  Denilreckoiier,"  an  instrument  for  ascertaining  a  ship's 
Dosition  at  sea  h\  account.  This  is  tho  invention  of  the  Hon. 
keginald  llrougham,  nnd  is  an  instrument  commended  to  tlie 
attention  of  navigators. 

Some  further  leallels  (seven  in  all),  showing  diagrams  of  connec. 
tions  of  machines,  dimiiisioiis  of  motors,  Ac.,  have  been  issued  by 
Siemens  llrotliers  \-  Co. 

New  Electric  Lamp  Adjoater.— The  London  Electrical  Fit- 
tings Co.,  of  Iliuiipstcad-road,  London,  N.W.,  have  intmluccd  a 
new  electric  buiip  ndjijistcr,  by  means 
of  which  glow  lamps  con  be  with- 
drawn and  replaced  from  pendants, 
brackets,  kc,  with  oa»c,  and  without 
the  inconvenience  and  danger  of 
mounting  bidders.  The  adjuster  is 
in  the  form  of  a  sensitive  clip  which 
enfolds  the  bulb,  and  allows  the  work 
of  disengaging  tlie  lamp  from  the  fit- 
ling  and  replacing  a  new  lamp  lo  bo 
instantly  pl^rlbnned  without  tho  Inmp 
Ix'ing  handled.  The  illustration  show* 
the  new  drNiii-  in  Uiie. 

Theatre  Dinunera.— Messrs.  Ueipel 
iV  Lange,  \'ulian  works,  72,»,  St. 
Thonmu-.ttreot.  London,  S.K.,  have 
recei\ed  notification  from  New  York 

that  an  order  hoa  been  placed  for  124  100  light  War.l  Lconutl 
dimmer  plati-s  to  control  I'i.  tOO  tW  watt  lamps  at  the  Sow  York 
llippoilronii'.  Tlie  resistance  iiialerial  in  these  dimmer  s  em- 
bedded in  i>arveluiu  onamel  attM'lu-d  to  cast-iron  plal'9*.   The  Uq{e 
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niuotbar  of  oooteeu  Muployod  in  ihit^<|BMjirtiiw,  «nd  tin  ftct  tfurt 


than  u  no  inflammable  material 
tka  dimman  amnplately  IxMombotlilile. 
Izp«rM  of  BlMtriett  AmmXm  aafl  Ma/tnUL—Jht  UUaw' 

ins;  given  official  particiuora  of  the  exports  of  British  monu- 
r;irtur>'d  eloctrical  apparatus  and  material  (ineludlnf;  telc^upli  and 
telephone  wire  and  matariala,  bntnotiacladinf  ataetcieal  matinlnary. 
which  is  not  separataly  apaeiBuSi  inm  Fab.  5  to  14,  with  tha  parti 

of  dpntinntinn : — 

vt/ri;a— Alf xandria,  i'lSi*;  Vtpc  1   .vn,  £0615  :  Dorian.  ir,4s  iiic 
ing  £31  telegraph  material);  Ks.  i  LoDdf>n,  £84;  Port  Eiiitabetti,  140. 
Arnmlina -- iiarnoa  Ajtef,  £'l,liii'2   (includinf;  £180  telegraph  wire). 
AMttraituia  - MeUlie.  £t.'> ;  Aacklaitil,  £10:  Melboorne,  £183  (ioclad 
Init  ill  tcVKtftph  maUriftl) ;  Ptrlh,  £2«i  Rockhampton,  £3r  ;  Svlner, 
£.V.IO     £./.n«ir< -AnlWL-rp,  £40 ;  ahml.  £10  ;  Oatend,  £10.    /  ; 
Ilio  Jani!ir<:>,  £11;  Sutit'in.  £10.    r.iMr>/ii— Halifax,  £i3.U«0  itelcKrapli 
cable)     CV«(nn-C(>'omlx>,  £1  H".    ''fciNii  -  Shanghai.  £i47.  Otfawnqr— 
Hamburg.  £377  inclndinn  £;II0  tflrk-raph  malcrlBl).    Othratlar  t'\. 
0»r«-<-l'irn'Os,  £149  iMl'-graph  matoriul).  Holland — Amitortlnni.  ( 
Hong  Konri-tfl.    /n<iirt— Itombay,  £1,5.'JH ;  Calcutta,  £71  i<: 
£121.    .fiipin    'M-To,   £5,40n;   Yokohama,   £l,4-«.    f'-f.'i,  I.rshorn. 
£•>•<.   Matt  '    iC  '.V,  ,  '    £4,110  lUlograph  cul.;.:  J 

D,£AC.  Rwiia—Oiesio.,  £70  (telegraph  material) ;  Ueval,  £i>.uCiU. 
gumnti  flinnriw.  4Mf>  (Tniftuiy— Moola  TiM,  £14. 
Mai.  «I8>U4  «gRbrtl37,IU  to  tiw  «ocr«»poadin«  «fA  M  year 
(fek  U  la  I7J.   


PATENT  RECOBD. 


Tht  foUomftg  l.itt  of  A  fflifnl'.mt  for  FatnU  and  Rpreitnttiom  jnMiMkrd 
hm*  bm  tompiltil  fttr  (hit  Journal  I'ly  HlsaBS.  MtWHUIUi,  KUM  i  PBTOS, 
CkuiUni  PaUtit  AgenU,  70,  Chtnatry-Une.  Ijondon,  W.O. 

APPLICATIONS  FOK  PATENTS. 

NoTR, —  T7te  undtrmrniionr.tl  Apfiurttivtu an  noloptntopvUif  irtsprciion 
iintilnfleramjit'>arr  of  VompUU  Spfriieation.  Tht  lUaMt  mthimpnrfnlknrt 
art  tho$t  of  r<rmmiinicn(or$  </  :n  .  ari.mi.  Wktm  CimftlU  iftt^knUOit 
arrofOfanitf  uppticatioH,  an  otUriti  ,j  afircd. 

ffmtmiiAtrmiMitaM,tkeai  fMir,itiL.<\  n  midt  in  Lomdo%, 

December  17,  liMM 
87,M5  CI.  F.  Alum.  DarUmotd.  Automatic  8re  or  ezrrniv-alwatdais. 
87,5S2  H.  R.  M^mnno.   IJiStetbrr.   ('<ii>duits  for  eltctrical 
27. KT,  r.  v..  I.FBwRiii-    KlrctHi- ifatfrn  o?drhri«if  t«iliel«liaR|| 


27,627  A.  ISknutoiii.    I'ortable  ciO'luctor*. 

17,636  A  ICU.    KIrctric  lighting  of  train?.    (lUte  apflild  far,  Do&  19, 

1903,  date  of  appliealiua  in  Ucruwu}  )' 
47,639  J>  T.  H.  Dannnai.  VMaar  altcttie  anpaMtvi.  (Data  apaUadlhr, 

Dea  19,  IMS,  data  «r  apidlution  f  a  U.a)* 

I>ec«mber  19,  1904. 
17,638  •'.  r,  Stximmitx.    Va|iour  elet-trio  apparatun.    .  tlata  afpBed  fe', 

n-c.  19,  1903,  daleof  upi'li.  in  t' S  • 
27,660  ;1.  S'khsikb.  Metiil<:s|M$  !■  ...i  l.i.u  . .  .ni.itli., 
27,683  J.  A.  Klmiso.    Kumnu^l«r4  nr  ini>trunieiit»  iur  the  mta'urciiienl 

«(  wa*a  kojitlia  io  wirtliia  taiiiraphjr. 
87,70S  8iuin  SoHC<.KaaT-WBBici       uu.  tn  Hatt.  ^nmliiiK  ann- 

chtonoui  etc«lriaal  ta  |iMlB«ia a  pola  in  ttw prD|Mrncn 

of  1:2.  >:l)ata  aitiilM  for.  VA.  ii,  IMM,  <bta«l  apiUnitien  in 

UeimaD}'.  * 

S7,?(I6  B.  li.  Lamhi.    AU«ni»ting-run<int  nutora,  {Data  a|tflad  far, 

Feb,  27,  U01.  (late  uf  application  in  l',S.  i* 
?7  7:7  r;.  Mii  hacd  and  K.  DBtataoN.  llodcslrucibl*  Hlammt  for  ga«  and 

(tectric  Unipn. 

27,71.^  ''^ .   1'.  ■|'ll^M^•»-n.     IrffiUilf  hicir.  Iioji.jj  Ili  Ump«.  ''I>?uUche 

i;.wi{iiii.;K-ht  .tk).  ij..-.  a*tiaji-v.i' 
27,714  W.  i:  Tu.  Mi-aos  iDeulichB  GasKlublicUt  Akt.  Qer..  fiiroiaiil}. 
IncaaidnMaft  laai|i  iritli  InaMtocmt  kodj  fiMd  is  Iba  aMdiNl^ic 

27,755 
87,762 

87,718 

277B3 
27  f  0.1 
27,801 
27,809 
27,831 
26,842 

8T,e4t 

27,859 

87,860 
Zffbl 


H.  Ahih  and  0.  Roaaa.    Counting  laKhanivm  for  aK'St'k'ity 
melei*.* 

CO,  CoailaOI.  Rlcctriiitl  appa-utu«  for  logulating and diilributiag 
alaalriaeutTfiiLr. 

I>eccm)]er  90. 1904. 
ClCaaair.    9lMktaN->«.Tt«fc   Bltetira4aroiiaMi  of  hmMi  tn 
alunliihiM. 

T,  Hawms.    IliJifax.    Supporting  and  ciinneotiiig  trjlley  wi'ct, 
.\.<'  Ha',W!».    I'ire  iiUrm'. 

('.  P.  CaAitLi^vvoiiTU.    Bii'oiiii iham.  ttaU-r^la  iug  dfyoaaiai. 
IC.  M.  T.  bouoAM.  AlpcT:(n    ll.vdrauliolilkaalaattlfliny  ofaMtfd. 

W.  tiOl'LTOi'.    liii:3nde*ceol  lum|>s. 

r.  A,  NiuT.j.x   Ainvrioin  lataatloiM  <'j„  r.S.).   Blaatrla  tool 
driver^.* 

H.  f  K.  .Uc  1  f.    (  iv'r.illicg  elrcfric  lift*,  alafataw^  lie. 

A.  ih.r-iM.v        A  iii>ii^TM.\MN.  <i.  <».  iiommaiw, E.K.HoRav> 

UASN  and  W,  T.  I'Uiti&H,    Tiiii«  >.uitchr& 
W.  P.  Tmniraov.  Liveriiool.   rboto[ilMnie  ijatan  and  appintas 

tlMnfer.   (K.  Arnold,  (Jirmany.)* 
^;L£t^llU•lr.^T»  Akt.  (Jcs.  Westkaua.    I.irc-pool.  Self-acting  cell 
switches.* 

W.  (Jardiiiil    Fcrir.'ii.r  \nu\  f.  r  nr,  i,;i,i;l.vh-r  ri-iw  nU.' 
27,862,  27.900,  27, Wl,   ii/A-vZ    -AlMi.    27,9C4    «nd  87,90i 
W.  aAaoiHiB.   Accaniulaton  and  ^rids  therefor.* 


8186S  as. 
lift*. 

87,887  E-  WatNTBAi  n.    Vn[Hiur  elec'rlc  ap|«nitu<k 
Deo.  21,  1903,  dnte  of  ftpplicati<in  id  t'.a.}* 

27,908  O,  Mkhamk,  •■ 

engint*. 
87.SI3  R.  .1  siuMiv. 
87,91*  H  H:.-<MiitM.v 


aad  athar  i  

OoBtaetMakar  aad  braaker  (ttr 


(Data  an«ad  Ibr. 
Msgueio  elecirit  igattiaBi  datlcat  kr  «B|ilrataii 
hwraplqr.* 


Tel 

I  3C1 


Germany,  ^'onnrctionn  for  generalion  <>f  rkciri- 
(Data  »pplk.l  foi-  Dec.  2X  1903.  JjV  of  appJinii  .n 


aod  the  like  ' 
28066  a.  Bienaw. 
oaailht!)!)*. 

In  Uerniiiny.j 

I>H!Mnher  21.  1904. 
27.926  v.  .M.  I.iwi»  and  HtUKtn  Mm.  r.  n. 
27  929  r.  W  S.  TuiiNKK.    Elefliric  ■  l.„-k  hi, 

•pplitd  for  Dec.  22, 1903,  date  of  anplictUon  in  L'.S.l* 
(7,650  P.  J.  B.  CuuucB  and  G.  A.  Ptn.  HMkiigliam.  - 


111  ,1 


;>ti'ataa 


(Data 
nmd  alictria 


23 


Blnalt«liaa 

ni«>tor  awIlclMi. 

"■ft  y  s  Ki.icrriiic  RTDaAfii  Co.  aiidJ.  T.  Xiiitarr.  B*lleTi»«. 
la  SiiyKN-s  BBnTiiKBa&  CO.  (Sieiiieno  S:huckert*erke  O.in.b.M.. 

iiihi'.;  i.    Safety  di«:haiKe  apparatux  for  azeniiita  wKtm.* 
j^i  .1. 1  jTicKT.  I.  ci/iK  aod  F.  socuAHiK.  Aaitoanttetty  awaaetiiw 
tuwurtbei*  to  Selapbone  exchange*.* 
2}.C4t  H,KATWm.  Electricitv  meUra, 
28.061  B.T.-H.  CO.  (O.K.  C.^  U -S ).   Treated  etrhoB. 

r>umy.-tr  22.  l^TI 

28.113  W'.  EAxrxAR  and  A  ^^  »n!(>     i:  fr'rical  heating  apparatus. 

28.114  C,  M.  DoBMAif,  It.  A.  Smith  aud  H.  U.  Uah"*    >iiJforf  An'n- 

n)atie  oontrvHiaff  apparatua  aaitchrii. 
23,122  J.  PAJMAirand  Datit,  Paxuar  *  Co.  Kleclrio  ig.iaion  ri«vfcos  for 

intetnti  ciMiibustioii  cnginea. 
2ai23  F.  BitRUAXX.   Counting  apt>arata«  for  electric  and  stliar  nalara.* 
S«,l»  H.  HaiTT    laroMaUe  diaiiltfanM  fer  alaatnl^tio calln 
aWWJ  <    A  MaUbmc   Uiatfari.   IbnwM  tataiNntara-aaataat 

devicn. 

88,M7  a  a  AaanAS.  BkaMi  *a|MMr  kmw. 

28.164  H,  Kvm.   L^i^tHMalUtnR  bodies  for  electric  lamp*. 

2^155  Thixsix  Dvsajio  Mki  R.  Pohi.  »nd  F.  Pont.  DyDaoiu 

eintrie  michiooe.* 
2B,l&b  Phiksix  Htnamo  M>^i  Co        It  I'ubi,    f'lnrtru -fion  nn  !  vfnti- 

Istlon  of  field  c5ii«  'if  dvti.iuM  rln-u  ic  u.iic!i.iiirrT  • 
28,157  a.  A.  UiiTiauuno.     Autuating  apparatus 
^  ■mrk-iBBitiaBaBpaiataa^aBdttaiai&* 
9B^16S  J. Vooaa.  l^krbimacilaBia. 

_  VacaatbtrSHlMM. 

8^171  R.  P.  Hau.  BratlaRbaiB.  Sfiarkhig  plugi  for  fatamal  aiploalaa 

eoviuea. 
2H,r,"D  K.  W.  f  iv.Nss.  Kx,-[vr 
28,176  H   KmioiT.  Ilslifu. 

naitafftama*  einmt. 
98.179  W.  Amm.   Lticrpout.   Tel«ph  one  iuirc&tors. 
28.208  .1.  IICRKS  and  J.  D.  All.vw.    1'rolley  lincla. 
2a21l  J.  H.  .SriWABT.   GLa«gow.    Klectric  lamp  for  uw  «nd»r  amttr. 
28  212  F.  O.  .'>"4,r:nBsu     Tr.,)l»y  p.)e«  for  overiK  a  I  el«H  t  ic  tri-fon. 
2-3.2J5  .1.  W.  Iv.>  V1.T.    Arc  :,i„,p«. 

28,238  UbCci  I'axm.ui  a  i  v.  imd  J.  L.  ttCooii.  Liter)'  Alternaliog. 
cunent  inutors, 

28,262  W-  W.  Htunnt  and  O.  H.  Vtiaa.  SvMchia,  plugs  and  tke  likr. 

28.253  v\  w.  .sraouK.   Incandateent  lawphaUaN. 

28.254  F.  RiTuuiB.  Tclegraplia. 

28.255  F.  HiTcmi.  Relay.. 

28,26'i  A.J.  tl.^RT.    Fire  tignalliog  a;  ,  <raiii:< 

28,2t8  F.  H.      Miaoisa    Telegraph  trjuamiiting  instruments. 

■:ii>Z!0  A.  C.  l  iiAV  and  W.  AiTKiH.  SiilMf  davivM  foroaa  witk«M*pandad 

CI. lulu.'!  -.f.. 

28.278  tV.  M.  'I'linHNT        Iiiatrutnanta  far 

unchar)jr<l  .."H'liii  r.  '  i  f  cablet  or  < 

28.279  W.  J.  Davt.    Arc  iampe. 
88^  P.  M.  Oonur.  ProJuctiuD  of  ocone. 
88301  &  Z.  M  Fsaitaim.   Electric  weldioK 

Dacenibar  87, 180 
28,329  R.  I.  MuRBAT  and  F.  T.  Jioaao*, 
«y»t?m".* 

'£i  7,M>  S'Biims  Limited  an  i  1 1  B.  ItitiiKUs.  Uinuiogham. 
C.  D.  CaAM.E.iwjnTn  aod  J.  K.  CHAauswoRTH. 


for  magneto  ele:trio 


E'c»uic  ImmwAys  and  railwaye. 
Regulating  electrical  cuergj  in  an  ■Iter'' 


the  aiaried  or 


Tha  mrkfag  of  talapihcnne 


BrnnK-b"'.'!'  TJ. 

   ISirmiiigliam. 

MefBlallagMar  far  Ma  vith  liaiii'H^tiaf  and  tiaiilar  d>  nniuos. 
88,349  ».  Dnurn.  Glasgow.  Oanemtioa  and  d(«irihotion  of  elect  riiiiy.* 
28,630  K.  A  J.  HoofBB.    llituiingl  ^am.    Atlal^lln)c^t  f<»r  une  witli  aav 

J  '■!  'I.  '1  <  ;.ctiic  lnm]n.* 
28,369  ucl  28,370  O.  IIahri&<>i  (M.  fiuelf,  I'.S.).    SwitcteK  * 
28,375  ti.  M.  l^ixoii.    Kleotric  lii|>tilar  pUtea  accumulator. 
£8,393  A.  J.  lluULT  (,\V.  J.  It)dtai'>i»,  U.S..'.  Klectric  current  ^torimiorF. ' 
88,408  W.  FAU«na*m  (Mat«Mt*a  KUetrb  Co,.  I  .s.:.  Arc  Imp,,* 
a%4tt  B.  Amwa  and  J.  Laam  La  Cotra.  Uverpool.  Ajipliaiict  for  tka 

Cuuiiiiul  ttion  current  in  aniiaturcj  of  dynamos.* 
9^463  S  t.    ,\»vN.   VOVH  LK  Th-WaIL  EURCTRIiJltB  UBS   MtfACX.  Cm. 

tiliuous  curimt  motor,    i  futc  >|iplicd  for  Mr.y  10,  1904,  dule  of 

application  in  Fraooe. i* 
28,455  SiiNR.xa  BRuraiss  ft  Coi   (Hiamtais  and  Hslske  Akl>  U«e.,  licr- 

miiiy.)  Ctatial  tafa|ihni8  atatiM  inttallalieaa.* 
28,458  F.  W.  Hoiram  tf.  H.  OoMt  and  a  I,  Hilk  UA}  Iwaodti- 

88i4tl7M'.  !'  TiioMi's.j.-.'.   (nrut..ohc  <;:isgiaUightAct.aaB.(AMr,(Iaai) 
tiermany.)   locaudesceut  lamps.* 
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28,468  It.  Oati.    KlMCrir,.!  coikIucUim." 

ZS.ilTl  HrT.T.?risT.    ruml>iDr<)  ■Urting         braklDK  <lOTi«»  for  •IcGtric 

m"\  ir4,* 

29, '1'")  A.  l  ii  isY.    AuloTMli'- «witrhe«. 

li».  .u/iy.-  28.  ISO). 
2U,622  W.  J  MACXmia.    UIuk^w.    Klectris  MguklUuK  r^ilmni. 
88^  M.  B.  MMmur  rad  Q»  M.  Qmsp.  ll«MlM«iUr.  TroUviUn- 

dirita  liar  eleotrie  inuMM  Mtl  iWSIgt. 
28  M6  H.  H.  tiuiHr    Enfi»].».    Annnur  cUut  iwiuh  Ium«. 
25,551  A..I.I!nriT.    (W.  Honkiti".  I'.S.  '    Thciiun.»ltctric  couiilw.' 
88,601  W.  It  Ki5'i.    A|  pMaUttfuralMtrodapoaUifMi  «<  meulf.* 
n,M3     C.  ItKustRT  AND  HirnnB  EiMnic  Cmdl«  Lamp  Co.  Klcotrk 

cnndte  Imnpa.' 

28.618  Mavor  utii  rai-i.v>H  »n4  H.  A.  llAvra.  Xa'iir4ttrtfBK«wi>a1iM. 

28628  J.  KnsKHiTKB.    Ars  Uiapv.* 
28,629  I.  It.  Kiunbaiu    Drop  ■igiiil«  or  •tinuociBl-'n.* 

Ucc*nib»r  29,  19C4. 
8Bv677  F.  OwRf.    Liverpool,   Safety  device  for  elect l  ia  railm^w, 
IBii67e  V,  W    Itxiiti  iiid  ('BAVEN  Bros.    MuichMter.    CnaM Vlto* 
liflijlg  Biacbinery  driven  l>y  electric  ii>ot<in. 

aiLUr?  0.  Cau  tad  J.  <-'.  itisrH.   l^W  AutomatMSy  •t«rlH#.«aB- 
IndfiBg  nd  *tu(>pli)|{  tiogle  »r  niultiphiM  altann^g'niHnt 

iuotor>. 

28,689  T.  \V.  MAiiPr>\.    UiraiiD$:ham.    Ulobe '^r  ahiide  cinier. 
28.701  I..  Krnit/.    (ieriiuiDr.    Kletliic  luusage  appiratu*.* 
28,717  VV.  l)thKit>.    0|>eiatini;  ^eiir  f  ur  croup  of  amicbeeand  rlieoatata. 
28,722,  28,723  au<i  28,724  C.  ■'v.Dwauf.    liiTCtpuxL  luuitiileMcul.  lijjbliug 

88,741  nr.  H.  Aanu.  Etoeirie  ifpiition  dvTteaa  far  iataciHl  oomtaH to 

«ri|»{tieii. 

28.749  K.  C.  I.Ai  Rv  aii<l  J.  H'  i  v        IVI*;  l,oiie«  AniK 
£8,787  (J.  li.  SiK»ti  and  A.  t'.  Ukkkxs.  ^ilriU■he^. 
flfl^TW  Ij.8mok  k.    Electiic  curtenl  di':<(rii>ul(>rn  fur  lumiouui  lett«r«. 
88,797  A.M.  Anoirisox.    Ap|iaratu« fur  iudicatiiit*  no tiiWr  of  a  telephone 

»ubii:riber    liule  applini  for,  Man  h  30,  IW.  cUte  -f  applii  JliMii 

ill  Deninarli./* 

28,804  .SrntTA  (;uamk'a  itit-'BAmD-OiitoBi.  lD*ula(un  for  bi|^'Voimif 
lior*.  (Data  upplinl  (or,  Juna  81,  iMMt  «lala  at  anliattliiu  lu 

July.)' 

>B,I!8«  L.  Rmaolt.    EkwiKo  igniUuu  arrari^4-iiietil«  for  iiileitiii]  <'4>isUiik. 

tiMi  eagio'K.  (Date  appHeil  f»r,  K>->>.  2,  1904,  dnie  <>f  appt  .  ution 
in  Vtaaee  )* 

8BjBli6  and  88^837  .l.  S.  SroNE.    liolometcrn  and  i<|iir«  tcUcrn^liv.   ;  rXiio 
ii.T»pIie<3  for,  Ftli.  IS.  1901.  d.it«     avpltcitUi.  in  r.S,/'" 
1  s-cpml»r  30,  1904. 

25,640  J.  A.  HinsT  uml  I',  S    n»ix>K,     Chr-  <  r.      St^lf  iut'eig  iiMl.ir. 
MNtrLiiJK  rhecutat. 

88,845  K.  W.  UUL  and  ii.  iltu.    HandiwotUt.    Autt-vibraliaii  electric 
aavpliflK*. 

W.  Htrw<iMi<Ciiii.niB.  MiiMhMtat>.  C«Ma  conduit.* 

28Pft^  .1  A.  HiiisT  and  V.  S.  Kbook.  (Wt'-r.  Sxilch and drcuil  ljrvakcr^ 
2:!, -  75  U   r.  SiiiMDMJs    I'lutfivdaptor  f<'r  electric  lamp- * 
28.889  M.  A  Aiihaiiamsoh.    Klectnc  cootml  cinuiu  witli  fatal iadioalor*. 
2RBaS  W.  K.  (i  KlAD.    Kloctrio  Um)>  fur  ..veus. 
28,899  W.  Wai^^hi,  jua.   KU-ctru:  bell  pu>hw. 

8^68  J.  RicflaiiK  OaltaiMnaler*.  (Oat*  »nli(d  Itr,  Fob.  S,  1804. 


.SI'KCIFICATIONS  I'l  ULISIIEU 
Koix,  ~  All  tpccLticiktioos  can  be  obtained  at  the  uniform  pric«  of  Hd.cach. 

1904. 

11,S74  WaKOX.   TetaphoiM  •clectint;  a>-Btcma. 
)4,raS  Ci  Kwt.N.  l'rot<c(kafrau''Uwaian"da3tf^. 
SOjOlO  ItinxARTaiid  fla>m  EucraicCMioiaLavpCo.  Kalriar  f«r{m«u- 
<le«ceot  l.itdpe. 

2J,796  Chcrc'hward.    ("i.htrtilli-r*.    i  iHta  apjii -il  ii  ii  ■  10 

22,tSi  btKMMn  baiMllwa  k  Co.  (.SiemriK  .S-.buckerl»crko  U.m  b.lf.). 

.           filaaCiiB  BataiK 

88^797  Btimi.  Taia|ianitai«o>intietiiutlDi;<levIeetrurc]eu1riea]me->urirg 

iiirilrumeDta. 
26,095  JuKQxiR.  AcLiiinu1iiior<. 

25.105  I'REHTCD.    hevirr  f.>r  dintjouuii-hitiu  polea  "f <  imiit, 
25,9U  f  '.iiiplingi  for  dvuutU"".  luiliiafi".  .Vf. 

25,972  (lAUtnOHrHT.    ProtettiMH  ..f  CMiidiiclm ■•  i<f  tl»?»ibl«  ci  rd-. 
26.269  iiiir§.    Coils  for  elecitrauMgueta,  ttol^ii  'idi. 

26,537  W<i<n>.  Va|v.ureli>clrjeitti)>arataa.  ll^iteappliedfor.Dtc.  17. 1903.) 
2&,5!ti  IIkkhibt.    Ku«b  I"ijcii,  <i-iliiiK  r^oo  vtaII  plui^,  Ac. 
26,696  Ki»i!(tTii».    Apparatui  f>.r  wii<el(»«  ti-Ic«iBphy  "r  tfietlittiiv. 
2^,757  SixnEys  Uhotiirii^  A  Cm.  (.Sieaicii«  *  H»Uk'/  Ait.  Oei.).'  Kle.-- 
■<iii{nA!lin|7 

26.820  DoNUAf,  tSsilTil  aid  lUKis.    2j«itciie»  aod  outuuu. 

26,920  l.iMKfAV.  Are  light  elect  rude*  aadmtliadiictMkiagatiiM.  (Dilo 

ai  i'lie.1  U-T,  Vtc  10.  1903.) 
26,948  Mills  (i:<l:^u>.     Cuntininiua apprntM  far  niaM  idating. 
87(910  K Ri  ll.  Al  tirutiag-camnt  frajnaiicf  diiuK^  O^ataavtAiad  rn-, 

t>rv.  12,  imi.) 
87,D9S  APAl(t'ltaxiMi.l.  Tokjiluiny. 
27.340  Kacok.  8i(it«liei 

27,7CS  I.AMMI.    AlLinalini;  cui  ionl  m"(<  i  >.    (1  •»•<-■  »I  l'l'*d  foi  ,  I'Vt..  J!7, 

27.715  Thomi  vi"!  (!)r-ui~-h<i  Oaffiliililirht  Akt.  Oh,  (Auer«K-lltliaft I 
l''-iriiiAti<>rt  ftf  incaiid'-^rent.  biMlir^a  f..r  iiicntidML^ot  Lfciiipju 

87,714  Thoui'jmiii  <l)«uU3be  ■  iw>gl uhlk-Ub  Aki.  Ua*.  i.iuvnciiielklMUi)). 
InaMidiMeciit  lamp  wMt  inModaMant  bodj  fuiad  id  tha  aa«* 
duating  wiraa. 


COMPANIES  MEETINC-S  AND  REPORTS. 

St  James'  &  P&ll  Mall  Eieoirio  Li^t  Ca  (Ltd.) 
The  ordinary  >;>'!:ei.ii  maaltas  «M  InU  ail  Tomdaf.CoL  SoaTMB  J.  A. 

Ualioi'k  in  the  chair 

The  OKNERAL   MASA(;;.li  SKCIIEIAIIV  (Mi.  r.ea.TJc  J 

Walker)  read  the  nolkc  callitix  the  lueetiiig  au<l  mini  ihn  auiiitur*'  rvport. 

The  CHAIK.M.\N  >Aid  :  You  hare  before  you  the  itttenient  of  Maawrta 
with  the  report  of  the  Directore,  recommendinK  that  the  iMual  dividend  1m 
paid,  niakin;-  fir  th?  t'ijjhth  consecuti     year  a  dixtributioti  ui  .he  rate  of 
H.J  per  cent  cu  tiie  oi  Jiiiit_\  .iliiin-  .  T.:.-~t  year  when  1  met  v ]  .va-  ^t 
80IUS  paina  to  eiplaiii  what  at  lirat  aigbt  appaarad  to  beu  $et  iiack  m  the 
progtau  of  tlie  buainenit  which  had  baaa  made.   I  pointed  out  to  y»a 
thai  the  couiparlaon  of  that  lear'i  work  vaa  ntade  with  one  of  .julte 
exceptional  pruaperity,  in  wlilah  the  CororuitioD  led  to  uiiusual  acti- 
vity and  dixplay,  which  hnl  a  material  eflaot  iipjn  our  butinosa. 
Further,  that  whilst  we  were  paaainR  thrm;„''i  n  (r  riod  of  trade 
■lii>r<'t  ion.  oar  own  casta  were  unJuli    inli.-in  -1        the  intereft 
char^ei  oa  tha  oauiUl  oi  the  CMttral  CMiupan;  during  tju:  f  Yio<l  of  cait. 
atnaatin  t€  tlMt  aoii|«M'a  inporUHit  wodiK  la  the  rosait  we  bad  lg 
kaw  laaonae  1«  fb«  emttlnfaaay  fund,  which  ve  had  specially  proTtdal 
for  this  emetKciHiy,  and  onv  balf  of  the  sum  was  used,  the  balance  beini; 
held  in  raterTc  fi>r  1904,  if  rt<|uired.    I  was  able,  however,  to  reasntn; 
you  on  all  tbewf  [in^ntF.  sr.d  I  myg»!f  was  s.inRiiinp  thnt -mi  }«s'liirti  n  i 
quickly  improvf'     TIil'  m.-iiiirjt.i  iivtiMf  _vir.i»ill  liKr.:  ihui  (.  i  ih.' i  .-1 
year  we  have  dtiit  IxiUn  ihaii      expcvwd.   The  Central  l^onipiiny  has 
declared  a  dividend  of  5  per  sent,  oa  Ua  abaia  aafttal,  o(  whteh  we  hold 
half:  so  that  not  only  have  we  drawn  nollring  from  tile  conliBseiMy 
fund,  bat  thiit  dividend  of  C2,r:n},  rfcfn'pti  sirc^  the  closing  of  tha 
account»,  will  enable  as  this  jcur  to  ri?tj'n  that  land  to  its  original 
amount.    In  other  wordb',  1901  has  prtxed  about  i:6.u00  better  than  IWi. 
Further,  the  Central  Company  having  cjmmenced  the  year  by  charging 
ua  2J.  per  unit  was  able— after  paying  all  cxiiense.i.  ineludioj;  a 
proper  provision  tor  depreaiatloil — to  MDend  ita  iliarKc  on  tli«  whole 
of  Its  output  for  the  year  to  om  o(  l}d.  pnr  unit,  and  there  if 
ca^ur.  til  heliiM^   '.hut  ini  tlif  nrrrm*  yri?  i*.  mir  hr  .O)]--  l  i  in  b'^Urr 
H'.ill.    Till-.  niKtt'T,  n:'  v.m;  wilNcr  i--  of  \       imp  .i  ;:ini  '  to  -.i.^     ucr  .i  .^n 
lAliitnl  IK  i>.tacionarjr ;  wc  bare  no  lari^exijsodlture  in  contemplation  All 
future  incieasaofanppUialoraarlMiiaaH  will  kadiam  ton  tiwCaataal 
Company,  and  therelon  tba  prioa  at  whieh  wa  aaa  dalivar  tha  mil  af 
elertricity  to  the  consumers  will  depend  more  and  more  largifly  each 
year  on  the  prinf  at  which  the  Central  Cumpany  can  Kent?rate  It.   For  the 
pant  year  wf  have  hi*i  n  v.c':\  'Alipt'i^.    The  aupply  hue  bixm  fiiroiilied 
to      in  II  n;ii:  i  ri'.ri.'ar  iTLnTii;cr  ami  the  charoo  i*  below  thit  which  wo 
bad  anticipated.  Meanwhile  our  own  bueineu  oaa  made  stendy  progtesik 
We  h*(*  addad  dnriai  tba        tba  eqoivalant  at  94.431  h  e.p.  Itaipa, 
making  •  total  at  tha  and  of  the  year  ot  378,089.   The  oatpat  for  tha 
year  amounted  to  7,C(>0,.*i87  anils,  making  an  increased  sale  of  .520,383 
units  over  the  prei  edlng  year.    We  havu  made  substantial  reductions  to 
OUT  coo.iuiners,  and  I  may  <av  in  Uiix  connection  thnt  :t  '-f  thp  settled 
policy  iif  the  Uoard  to  mtkr  Uii  k<  r.  ice  chaap  as  well  aa  m^h  hi  '..  s4  aa  la 
ettabliah  tba  buaioess  on  she  widest  possible  basis,    i'be  CuQipany's 
amkt  wilhia  tba  district  have  been  fully  maintainad  a|id  are  in 
ftntdaaa  avdrr.    At  Carnaby-sueet  station  an  artadan  well  has 
been   sunk,    from    which    the   wholi    ot    the   wnt>r   r<iiited  for 
steam  generaling  puiposes  i*  easily  [  lUtinr.I.     Tii<^  j^^^iti ua  of  the 
Central  Company  fuimabes  iiisvrith  the  rcaervo  which  enableB  us  to  laka 
tip  promptly  an/  naw  b«8ii.c53  ti;&t  iMf  ptaaant  StMlf.  C«riain  bllla 
have  been  promoted  in  the  (jn.-u.:ig  sassion  at  Parlia^nent  which  ma; 
allact  tba  interests  of  tUU  Company,  but  all  proper  stepe  hare  been  taken 
to  anaon  that  the^'  Interests  are  aafeioiorded.   I  now  move  the  adoption 
of  ihe  report  and  a:e»uuls  and  the  declaration  of  the  dividend  and  bonus 
therein  rci'ommendod. 

Mr.  WAI.Tli^K  LEAF  {Vioe  Chairmin;  seconded  themotaott,  wbtob  vaa 
carriad  unanimou&ly. 

The  retiring  L>ir<ctorg  and  auditors  hwinK-bcen  rc-eleetad, 
Th'  CHAIinfAN'  said:  Pvfore  wc  uarl  I  want  to  nay  what  I  haa* 
said  III  furi'  in  ir.any  time*.    The  Board  owe  n  deep  debt  of  gratitodata 
'.ho  -talT  fnrtln'  '.v  Tk  ■.ihioh  they  do,  and  1  um  peifecHy  ci:ita'.:i  '''.at  the 
Bl&i.  lioldpi  i  .-iko  [•I'l  rliat  they  owe  the  staO  a  debt  of  t^ratitn  l'!.    W  n 
have  a  magnmoeot  staff,  whonaTei  apaie  thamitWea.  Their  tirst  ihoujjht 
UolttMiateiic^olthafitafmy,  IriMoUIMntaaMnaiataaittbaaka 
to  them,  and  I  hope  ioiDaeBa  aiQODf  lha  thanlialdara  wHI  aaaond  it 
Mr.  HOl'KM  seconded  the  motion,  which  was  curiled  ununimausly. 
Mr.  F.  J.  WALKIill,  the  Ueneral  Manager  and  Socrcti/y  of  tnc  Co;n- 
pany,  returned  thanks,  and  said  the  work  at  times  was  not  free  InMB 
anxiety,  but  it  was  gratifying  to  know  that  the  Directoi:  &ik1  ^harcholdan 
were  satisfied  with  the  gvneral  refiull  ot  the  labours  ol  their  staff. 

Ur  DOBSON  iChief  Engineer}  i  I  alao  think  y«U  Tacy^auch,  ger.lle- 
Baa, for  niv^i'lf  and  my  Ktuii. 

A  cordial  v«ta  e(  tbnnka  to  tba  Cbainnoa  and  DnMtaii  tinninatad  tha 
proMadinga   

Marconi  B  WirelesB  Telegraph  Co.  (Ltd  ) 
The  eighth  ordinary  Kexeral  ineetinK  of  the  company  was  held  ywter. 
diJT  vThur»day).  Col  Sir  Cms.  F.i  vn  Smith  presiding. 
Tlic  SKCUKT.MtV  (.Mr.  H.  W-  Allen  rrad  tlio nuti<!rcaHinK  the moelint: 
The  CllAIItMAN  then  said  the  prolit  for  the  p»»t  year  amounted  to 
iCrj.'K^I.  and  although  this  rvtiult  bad  called  forth  »nme  criticism  on  the 
part  of  one  or  two  of  tlic  jom-nals  connected  with  the  c»b!e  interests, 
the  dir<cturH  did  not  cnnsidei  it  aji  being  other  than  »atliifactory. 
In  1UU2  the  utulit  was  £i,WJ.  and  in  1»V3,  tlO.HO'!.  la  llKNt,  bawever, 
thty  nealwdk  anhiidr  «<  CMjOOO  Inn  tha  CuadNW  OoaaiBBCDt.  aod 
ia  IMS  tmjm  (Mm  ^  Britiah  Adaiinitir.  Ciitiai  ol  lha  hilMM' 
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sheets  for  IhOK*  3>'.M ^  p-  intr-ii  t.i  i;:r  Er  ji  iynierii.i  as  exceptional  In  iY.c 
*MT  andM  raview  the  Compaay  had  received  no  similar  Epecml  psj- 
mnli.  Tut  piaBt  of  £llt881.  fm.  U.  I«r  thw  jtar  might,  therefore, 
the  koari  MuMuti,  h»  notM  m  tbe  man  taSUlmBtoty  aa  iadicatiog 
k  fjeuersl  eipanxlnn  of  tbe  busineoa  from  salea  iui<l  royaltiea  without  any 
paymeot  which  niigbt  be  looked  upon  a«  cxoepiiotul.  It  was  not,  of 
rritirtr.  <>!airied  thut  the  Moieoni  wireleaa  ajatcin  wa«  kt  preaeot  in  (uU 
w.i-ki^ih;  u- J' '  ^  •  profit  earnini;  ooDoctn,  It  wm  in  iMXMexa  of  devHop- 
meot  exactly  in  the  aame  wajr  m  a  Kold  inino  hail  to  paa«  tUrouRli 
k  pnecM  of  developiiii-nt  Mon  II  OOuid  work  up  lo  it>  futi  producing 
powers.  What  they  luul  bItberlOMeoiiipliahed  had  b«FD  to  lay  the  banis 
of  Ihrir  fiittire  op'  r;i.linii>  on  so  «uro  a  foundation  that,  by  the  contr«pt"! 
whi  li  tliri  liaii  p-itorcil  ^•>llh  Mttious  Governments  and  comp.inii  ^ 
they  wore  in  a  position  to  which  no  other  system,  efen  if  lueocsefal  a<i  an 
inTtntion,  could  attain,  tat  naplilg  whatarer  benaSto  iBi|ht  UBIM  fran 
Uie  commercial  appttcation  at  wiialoaa  telegraphy  fat  th»  Mm  In  tlua 
on  it  might  be  awful  for  those  «fbo  read  the  oonatant  erili- 
that  api>eareit  in  tbe  newspapers  ufFectiog  the  Marconi  system  to 
rvliect  opon  wlmt  wai  Sh«  actiint  frt-ilkin  of  u"Tiir>-  Whst  '^en  the 
praotical  rf'iult  I'j  lli-V,  i-1  < 'lTIuuijV.  Jn  I'mnL!'-  iiml  iMtilhn  rouiL'.ru  s 
ooa  board  a  grc;b«  titukl  ol  thy  iuvt'nVi;>ti«  (or  wiirio^a  trlrgraphy  whicii  hu4 
bHB  patented  ky  tbe  rabjescta  Lt  thoao  OMBMn;  bol  ia  Uomany  thn 
Itaraoili  (ystem  held  tbe  Held  upon  ih»  Omum  Tilkefs.  Tbe  Italian 
Govemnifnt  had  not  only  <'ttil'L.;n*M3  tlir  MaTcnt^i  «y*trm  in  pjblic 
tel€grft|>bio  service  of  limt  i  nuiUrr  liul  itic  IraUtin  nun  -if  u  aj  iilhrr 
vesaelaweie  <qui|  ped  wuh  the*  <  rr].ivry  s  spj«r»tu8  1  he  French  Imcfs. 
the  ahi|>s  of  the  Aiiierii'an  Trust,  I  'i.tch  ^.l  ii  s,  Canadian  ahips,  all  carried 
Murrjui  apparatUH.  In  Kngland,  Iii>i  Majesty's  I'ost  (ifhce  in  in  oloie 
alllanci-'  with  them.  'I'he  Itritisb  Admirslljf  ludli4opte<l  their  a|>]iaratu«  for 
use  througboQi  the  entire  navy.  At  prcfent  lha  MnrconI  •ystnm  was.  iis  far 
fs  thi.  flirfPtCTs  knew,  thf  dil  v  ofjc-  tliat  wa-  •-•I'oefnily  lalti-i-:!  for  r.iniiicr- 
( :til  I lUij  r M  H.  an'l  Itl p s  C-^ulJ  ^A(e ii-^a'-  rl  tli.jl  w a---  Ihi-  i ir.'.v  nnr  w hivV;  :-i;t 
fat  UM  long  >iii)Uti<  ti  oiifiedia  ulrKrajihjwasconci^mod.had  shown  nny  prac- 
tical rcsultx.  The  board  believed  tbooompMI/tO  btVfOnfht  tolllk  Mmd- 
plcting  the  machincrv  necessary  for  a  reflnMr  tnuis-Atlantto  oamnioteial 
wrvice,  an<l  it  was  devined  advmable  lo  put  before  the  shareholdei!).  for 
the  information  of  thocewlKiwerr  ignorant  of  the  subject,  an  estimate  of  the 
eamicp*  o(  a  sinsrie  pair  >»f  stationo  in  a  year.  The  Jli'ur.  ^  on  which  Uiis 
eatimnit  Wii:-  l  a-  (:;riiishfd  by  the  coiiip-iii.v  .<  -LU  ii-iiic  advuerr. 

Were  K>ten  in  the  lepurt,  aud  it  nas  comp«t«ul  lu<  iu<>uiii'  to  form  his 
own  I'oncluniona  as  to  whctttcr  or  not  Ibf  amoant  of  I'fiti.OOO  pw  ansain, 
ti-l  (orlh  an  the  eatimated  earnings  of  suuh  stations,  wa*  com^et  or  other- 
T^-^:^   l:i        Cuniit-ctui:i  tlit  riijall  .ilmiKi'iJ  was  also  a  most  impor- 

liint  iiii  ("I  l:  iiMilintiu'i  .  lor  »1imi^>.,  iIh'  whole  issued  i-apital  of 
the  Compauy  wax  only  about  >.%M>,{>iM),  tiio  cost  of  a  single  cable 
botsc«n  l-;ngland  and  Ametica  was  probablr  not  lc«s  than  i:HO0.OO0. 
Their  agreement  witli  the  Po«tmact«r-Ciensral  had  already  borne  fruit  in 
the  notilication  by  the  Po^t  Otiioe  that  on  Jao.  I  laat  musaKo  from  the 
Vnited  Kingdom  could  he  tTiani<aiitt«d  from  tbo  postal  Ie1ei;rapfa  oHioea  lo 
f  hips  at  ^a  through  the  Company's  shor*  F»!»«ion«  Thih!  svas  «  step  in 
AiltAnoc  which,  as  the  board  had  reason  to  l,n:>v.  ■■y'x-<  liih'lily  upprr-jiatDd 

I  were  on  tha  wntet  .  In  another 
Uioir  anion  with  tlM  Float 
\  fOMOt  temporary  brnaUown  of 
tbe  cable  *y»t«m  between  tbe  Scilly  Islands  and  the  mainland,  they  were 
asked  by  tlie  Pc«l  Oflice  to  carry  on  telegraphie  communication  by  wire- 
less tefcgraphy.  This  they  glsjlN  -r  n?!  nt^il  to  i)c  anif  with  i  omplf  ti- 
suocoss ;  though  the  liiianciji  icbalti  whi  h  n  cji.nl  ihi  iLiioin  v>cr(^ 
not  of  a  totmtdabU)  character.  sUU  Uiu  uaiau  Lbus  b«Kun  might, 
b*  bopti,  ba  (tadactire  of  more  praAtab:e  resollo  iionaflar.  Tho 
bonid  awaited  tha  result  of  the  dtfcuBsinns  of  the  proprnwd  Boriin 
Conferenee  with  (wirpMf  .  o^  fi  t.  nn-  Tin  ;.  nnt  nnticipiti?  that  titc 
dr vision  at  whicii  tht  t'oiifi  Mto  ■  n  if-o  i  iiiriv<i  wouM  j-ri.\L'  irijuri^ms  to 
the  material  intcreats  of  the  l.'ritupanj'  iu  faoo  of  the  conlraeta  which  the; 
had  0'  rtclodad  and  war*  Is  thiit  poaiciaioii.  HaoaaalndcdtiraaflBc 
tbe  adoption  of  lb*  ivpoit. 
Mr.  U.  MAltCOSI  seoonded  the  motion. 

Mr.  U'UKIEN  said  that  there  had  been  reports  of  litigation  between 
the  Do  Forest  Co.  and  thi nine ".  ves,  and  he  should  be  glad  if  the  chairman 
would  .lay  how  the  matii  r  ^t(lod 

Mr.  CHAMBEB8  inquired  whether  the  Company  seodo  had  been  eou. 
|dilltAaBdfttbllth(dt  and,  if  to,  what  progress  it  waa  tBaUflgT  Ha  should 
IflW  to  know  wiMlhar  tha  ships  miog  their  apparatu*  WCN  also  using 
their  code. 

The  CHAlllMAK,  in  reply,  said  h«  thought  it  wa*  a  very  wise  nite 
not  to  talk  about  legal  prooeHinps  when  they  ni^ri-  In  jirnof  BS  ct  beitig 
carried  on.  Aa  a  matters!  dui,  b- wcvor,  Ihry '.m  tu  r::.t  in  ;;-it:iition 
with  the  De  KoieBt  Co. ;  it  was  the  Amsncan  Marconi  company,  not 
themseltce  The  C\  inpany's  coile  had  btcn  oaai|llc4id,  and  ma  SOW  in 
use  and  giving  iiromiaing  results. 

The  r«|JOrt  was  then  adoplffl  i  iinninton^Iy. 

CAHB&UXIE  BLBOTBUO  SUFFLY  CO.  .LTD.  — Tlio  report  for  I'JOt  stated 
that  Iu  meet  the  increaaiiig  demand  for  energy  a  lariie  exlennion  has  been 
made  to  the  u  urks  and  a4ldiliijiml  plant  and  machinery  have  been  ordt^red, 
c!  •nhic\\  pari  in  ulrvndy  dehvrred  and  Rt  wutli.  A  new  scale  of  i  liuii;v- 
l:^l  I  l<'i  1 1  i;:ul  rnerigr  at  riduced  rates  came  laic;  foroe  on  July  I .  D  irjrv 
liil'4  thtrc  wa*  addtd  to  th«  mains  tbe  ei|iiivaieni  uf  :i,07t  8  c.p.  iaiiipx. 
IMlliaK  *  total  Of  47.1M.  91m  Dumber  <  (  uiiitn  su|>pll«d  were  62S:ii>x, 
as  increase  of  OrOr  SI,4MM,  After  payiug  all  chutgen.  and  rlaving  £  I  .UUO 
to  depreciation,  ttit'  balaii  .v  isi:(>,t>91  17s.  <ld..  which,  witii  £1.3<l'i.  Us. Gd, 
from  last  ]c«r,  makes  x't$,U3l.  's  3d.  .Ki\  inleniii  dividend  of  2}  per 
oeut  (I.yiO  I'  tM  l  hss  bttn  riii  l,  and  ftfter  deducting  debenturr  iv:ul 
other  ml*..  I    i:ri",    .!:  taim  remainj!  Ji;-5,<)7<'>.  Oh    in.l  ,  .uid  ih.j 

dixecton  recommend  a  div  idend  of  t  J  tier  oeot.  (making  7  per  cant,  tor  the 
fmi,  and  laaviag  !•  catty  lonncd  «i.716. lU. 


AiitAnLc  wmcn,  as  loo  ooara  nao  reason  t 
and  made  use  of  bj  tiMMa  wliose  fiiaods 
dtaatiOB  ihubMA  haaa  aUa  to  ■•mIi 
OfAoe  aiilhomlfa.  On  tha  eooaidon  of  a 


CHARING  CK0S8  AKD  8TBAND  ELSOnUCITTiOTPLY  COIIPN  iLTD 
The  directors'  report  for  the  year  ended  Dec.  M  last  rt-laiing  to  tbe  oom- 
paay's  Ifnt-tni  Vndfrtakiitg  states  that  a  new  sub  station  kaa  baia 
bnitt  in  ffao  Oram  Park  for  supplying  ih«  public  lamps  in  lha  Hall  and 

park",  (he  <^acen  Victoria  M<  luoriaf  and  other  purposes.  The  lamps 
ad-i.<i  iluiiish'  the  past  yea.-  vx^rf  7:i.7aa  8  c  p.,  an  increase  of  nearly  3$ 
per  cent,  on  the  higheat  iiutiilin  r  pn-viMislj  c-hfaincd  in  the  Wesl'end 
areas  in  any  year,  and  bringing  tKi-  loijil  nuiiairT  to  40;<,oo.l.  The  total 
inaina  laid  is  ^'2.'t  miles.  Ihe  rtujLaUt  tii  ai  Ibe  LucU^u  Li.uuty  Coanctl 
reiialrni  that  all  tlieatre*  br  furnished  with  supplies  from  two  soparalo 
eonrces.  The  dual  or  alternative  supply  provided  by  the  directors,  under 
tlie  advice  of  the  company's  encrineer,  has  been  approvi  ..1  m  <  rtmplying 
^  ith  tliese  rcgulatioF  >  lo  vi  ruc  Irum  rales  cf  enrrent  fur  l.-m  nojoonted 
to  i:i-.>2,H77.  111.  6d.,  against  £110.063. 13a.  ;ld.  in  lUO.-!.  Tlu^  bulasos  of 
net  revenno  ia  MSiMS.  ti.  9d.,  and  tha  ptfkianea  ditidfad  will  abaorh 
£17,718.  los. ;  a  dividend  on  ordinary  fhiraa  of  it  por  cent,  will  M<pilM 
£2H.O00,  leaving  £10.-i33  8s.  Dd.  to  be  carried  forward. 

l  ily  f '>i</rrf»iiirir. -The  crectiiin  of  the  riixt  half  i>f  the  geoantiHS 
iation  at  Bow,  r  f  n  capacity  the  equivalent  •  t  sii(i  iiixi  s  ,:  p  1o.inp«  con. 
nocted,  ia  now  coraj  !•  ifi,  and  already  cuul.>uj«  pluoi  Ui  jiipph  CCO.OtiO 
lumps.  The  fou;  suit  alalion  huildiiigs  in  liie  City  arc  completed,  and 
contain  large  ttoiage  batteries  and  plant  of  swflieitiit  capacity  to  aafiB^ 
i'M,(>00  H  c.p.  lamps  eonnecied,  with  spncu  to  more  than  traUa  Out 
cjip:ii!U.v.  Main*  ha\«  been  laid  in  all  thr  [irln.  ipal  and  most  of  the 
SI  .  i:ii..ir}  -  Ir-ttit  111  the  City,  and  arc  of  t^.^tli  ii  ut  capacity  to  stipply 
upwards  of  -VMl.UOO  H  c.p  lamps.  Spars  ways  increase  thf  proviiaon  for 
bringing  op  tha  nomlier  lo  I.OOO.ilOO  laropn  Theie  are  '.iii.*!  mtlex  of 
mains  now  laid.  There  liave  been  addn)  during  the  year  the  ri]uivali'tit 
of  ;>x,<J<M  H  c.p.  lamps,  bringing  Ibr  t  u  I  t.-  aOI.OHl.  Uioss  revenue  fiom 
Kales  of  current  amoaated  to  IT-  I  U  Ja.  Id.,  or  fi3,.H!l4.  1.1«  -Jd.  in 
I'-r.ci  -,s  of  l;ifl1.  Net  rcvi^ni"  Mtoonnt  shows  n  pr:  f5i  of  £l'y,~i'\  Is.  lid  , 
whii'l)  hrw^  I'.rn  npplu'l  t  iwdnli  payment  of  liu-  I  k  ii+i  (thi_  jTisfertneo 
dividends  to  Dec.  SI,  tbe  balance  of  suoh  dirideuds  b«ing  provided  under 
thonwantaaof  tha  Waa^d  andevlahiBgi. 

The  direoton.  to  anahlo  tha  ooriporaUaii  to  ««a»ply  with  lha  tacfaa^g 
dfin&nti  for  f!.-ctrical  energy  for  railway,  tramway  and  otiur  power  |ur- 
v>i!jiip|i  y  t  i  Parliament  for  anextcn«iun  of  thvarnuof  supply  and 
furtlier  powers,  and  the  bill  lot  c mfi  rrir.t;  such  powers  was  approved  by 
resolutions  pM-ied  at  a  meeting  nil  I  i  li 

CHELBBA  ELECnHOTT  BBPPLV  CO   iLTD  \  .Hr.  rt.rr-.'  roporl  for 

I'.'  11  stalfs  ihat  tlio  prohi  i.n  i'  I  lis  i.J..  nhu'lj.  viiih  1  1,l!o,>.  .5a.  7d. 

louvi^ht  fuiAiuti.  msacs  £^ii.'.i<>it.  Uo.  Id.  After  dMiuctiiig  di'bentars  and 
other  interest  (£T.2ij.J.  aa.  4d.),  inlcrlnt  dividottd  00  6  pwr  oonV prafanoaa 
.".hares  (£(100  '.  interim  otdhtary  dividend  at  rate  of  4|  ptr  c<nl.twr  nonom 
i;tU.99a.  Is.),  and  ismount  wrsiien  off  nuaponsi- acoount  '£3  HC,3  18s  8<I, 
the  balance  is£'-^)  'lli.  J.i.  i.il  ,  ..ini  h  ihi- directors  rec<>n^ai(  nd  ^h^,]\  be 
appropriattd  as  fcllo^^s  itenewal*  luid  depreciation  fund  i.lt>,.it4,  &nal 
prefervnoe  dividtml  il'iHi,  linal  ordinary  dividend  at  rate  of  Ti  per  cent, 
pcrannam  i  making  b  pcreent.  toryear)£H,»3l.  15s.,  leaving  £1,170.  78.  6d. 
to  be  carried  forward.  Further  eipenditurc  of  £8,H74.  l>*s.  lid.  baahaMt 
incurred  duiiog  the  year  in  connection  with  changing  the  preeann  of 
Rtippty  from  100  to  'iO>^  volts  Tl  i'  nru  nint  hm  been  added  to  snspcDSe 
acoiiuin.  from  which  i'.'  li'jJ  11-  11  H,^-.  trrcn  written  off,  leaving  that 
aceoont  at  £4,7ii,  Us.  «<d.  The  number  of  lamp^  ooDnoelad  at  itl, 
l»0t,waa91lljtnbaii  addition  ol  U.'iMdniiM lha jraar.  and!  On iaffow- 
ment  In  tha  mito  hU  ptr  hunp  eoatmaes.  Tna  total  nriita  mM  ia  19M 
'itiis  S  •312,'412,  or  4TS,0G0  more  than  the  pieviotu  yesr.  Puring  the  year 
.'ill  isew  ot  £35,000  debenture  ttock  inadi-  »l  £107.  10s..  and  the  net 
pn-iuiuins  Cl.fiftl.  Ha.  l^Vl )  hav»>  b<i:n  eurnni  la  <)(djenturc  stock  pre- 
miuiii  rv<l('i:>|itioU  futiil. 

CITY  or  LOKDOJf  ELEOTRIC  LIOHTINO  CO,  LTD.)— The  directors  hava 
..Iccidcii,  5i)b)rct  to  Rjiiit.  to  irmii-fEr  iJ.'...'.oii  to  reserve  and  to  recom- 
roetid  the  payment  of  the  following  hnal  dividends  (or  IWi  ; — Prr^^tnet; 
6s.  per  abara,  making  «  par  aent.  for  tha  jaai  (]«••  fMAiwyt  10. 
par  share,  makiBj  <  par  oant.  (low  tax).  AhMi  t$tfiW  wUI  ha  «i»iad 

forwMiJ, 

The  ironafei  bo  i«  ami  rtfMor  o(  uomhoni  wiU  bo  okotdftoni  S9nd 

lost,  to  March  ti  idc1u<-ivi>. 

OIAirra  CACBEWAY  &  TORTRDEB  ELECIRIC  1BA>.'VAY  CO.  (LTDj. 
— Tbe  direatOFs'  raport  ttatcJi  that  a  considerable  increase  in  the  raoeipta 
took  ploao  iaat  fear,  and  Il.TSt  additional  pasnangan  vera  oaoiadi 

bringing  Iho  ntunber  tip  10  U9,4f6.  Tha  net  profit  for  lha  yaar  waa 

£1,479.  Is.  t>i1.,  against  £1,241.  14s.  Sd.  in  IMS.  The  number  of  mile* 
ma  electrically  increased  to  28,489.  or  about  6.600  over  the  number  fur 
Thi'i  has  b*en  brought  abont  by  the  aucceisf  ul  wndilng  of  thn  new 
oveihead  el'.i'tiic  Bjstem-  The  engir-ecr  to  tiii=  rouniai.y  Mr.  W.  A. 
Traili,  C.K.)  reported  that  the  increased  electric  mileage  bad  given  most 
satisfaeioiy  foonlli^  and  if  ataam  haabi«o  oonld  bo  dono  awwr  with  oad 
eleetrioity  alooo  bo  noad  tho  itoalt  wvM  bo  lUII  aoia  faiMwaate. 

KBMMMMf  *  KmaaraBRiiMniHwnio  uminvoo.  (Ltd.  }  -Tha 

report  for  not  states  that  during  tha  ytar  Iho  nunbar  of  houses  and 
simps  vonneelvd  lias  increased  from  S.'ilO  to  3,4.51.  whilo  thp  namber 
of  H  c.p.  lamps  increased  from  'i^.Wi  to  303,04H.  After  pioviiir.(;;  for 
amoant  placed  to  renewal  account  (£.>,o02.  writing  £3,U(iU  oa  coal  of 
purchase  of  Kensington  Court  Co  ,  and  paying  intaiim  preference  dividends 
and  an  intciim  dividend  at  the  rale  of  10  per  cent,  per  annum  on  tbe  ordi- 
nary shaiee,  the  net  balance  is  £lx,t>5'.l.  ts.  VM  .  of  which  jt'i.l'ij  basbeea 
spp^  p<iutcd  lo  preference  dividends,  and  the  baUnee  otdinory  dividend 
at  tbt'  i.ile  of  in  p,L'r  ocr.t  ati  l  s  I<ji:  ik  of  '2  per  c«ltt.tor  (he  year|makiiig 
12  JK  I  r<  Ml. '  vti'l  li'a\  o  1':MH  I    l3.  :<.].  to  be  uirriad  forWUd. 

UVEKFOOI.  OVUtBEAB  KAU.WAY  CO  At  rhc  meeting  on  Tuesday 
th :  chairman  Sir  W.  li.  I'orwoudj  rr^retii  .1  lIk  il  had  been  a  falling  oil  in 
traffie»  notwithstanding  rediuitions  made  in  fsioi  to  west  oompatition. 
Thoy  oaniod  dnring  tho  haif-yoat  «,ftts.in  poioiB««M,  agniaal  S,«98  JH» 
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i:;  ihr.  :  na)e  hal(-jc«r  ol  1903,  a  redaction  of  I  «  per  rtnt  The  r«l»yin« 
o(  ifH'  linewK^  now  prMtiull; eoinpl«t(><l.  Tbeovt  income  (or  the  h»\l- 
ytiu  w<j>»  £ri,lH7,  Bpiinst  Sil'LVM.  XtUix  pajing  lirbenlnre  inter«7t  and 
pralcraneo  diviJvnd,  a  dividend  on  tbe  ordinary  ebai-  '  a.-  {he  rate  of per 
eent  per  annum  was  lecooimended.  They  bad  cu  ni  l  p- r  pai^senr^r 
I'Wd  Tlicir  liighf.-t  cainiiij-M  i.-nflo!-  IhU:  hen.i  '.mtp  1  In  X<->". 
The  ['ftUu  Lif  expt'tiiiilLirt  til  ti-v<>iiu'.i  .v.v-  7t'  77-  af.;:iiM-  t  7trlM  Tlif  ir 
Idweat  ratio  was  .'i8>'i0  in  prmint(  lliat  their  acctelrrateii  »et 

*ioe  iwd  not  prodnMd  lh«  Incrooxe  in  traine  Oity  lioiwd  (or.  The 
nvmoe  |>er  tnia  mile  had  ioctcaMd  since  the  acceleration  from 
S0-64d.  to  'J-i  7Hd  ,  and  their  eipanditare  vas  17  lOd.,  Bgninst  lH'4Sd. 
A  Ipccial  commiltoc  to  deal  with  ilMu  of  expenditure  bad  not  nehicred 
roiieh  Tl-ry  nr-chrd  naany  suggestions,  but  shareholders  abotild 
nrA  foTgt\  '.hiic  itio  cuniiiiiiog  tramways  paid  no  rates.  The  company's 
rates  for  the  ball-year  came  lo  a*  much  a«  the  dividend  tbejr  profiosed 
to  pay.  n*  irammyi  1mA  w»  aeitlj  •tonctom;  tb*  mads  mia  fivan 
I*  iMn.  and  vrm  wideiMd  irillumt  ceit,  and,  of  warat.  (hay  baa  do 
tnaflia  (a  pick  up  at  the  ronMliiidc. 

lOmOR  ELECTRIC  SOTFLT  OORPH  (LTD.;  -liiv  diroctora'  report  (or 
the  year  to  Dee.  Ml  lavt  stated  ibat  tlie  profit  on  the  working:  f<.  tV« 
year  i»  £t>o.3!<3.  Us,  4<l.  nnd  interest  and  anioimt  brong;  ;  (  ir»..i  1 
i£3a»7.  (I».»<1.)  nuikw £07,170.  7i.  Id.  i.-|r..47N  I  Id.  in  interest  has 
Man  faM,  knlUg  <614MI3.  U.  M.  The  dividend  on  iha  6  per  eaot, 
pNfoMiaa  tbana  (IndndiiiK  inttrfm  payment)  requires  £16.4A3  and  a 
diridend  o(  3  per  cent,  on  the  urdioary  aliarea  for  the  year  £tM)!)0. 
£18,510.  IDa  Gd.  is  pat  ti  reserve  imakine  tl  £2.5.0OOj,  £5,000  to  con 
(ingeBCtf-5,  nai  f'J  W.  lf>i.  f.l.  i  ,  iMrrlp.:!  (nrwnrd.  The  supply  of 
currtiit  t'lr  ji  iWi't  iivl  li;.'lilirirt  li-fi:  r-li '.mllv  nmntninrii  during  the 
yem.  mid  Uic  ^uliuiuiicJ  dccrouc  in  ooist  of  production  mure  Ibao  lut- 
filled  The  number  of  uniu  M>14  was  10^31.785,  canpNtd  Willi  4.UMj099 
(or  19it:i  Capital  expenditara  for  the  year  WM  <49,ST7. 13a.  M..  hatai- 
•Itated  by  the  rxpaneion  of  the  company's  business. 

MSWCA8TLB  It  DISTBICT  ELECTRIC  UOHTINO  00.  LTD  The  report 
(or  the  year  ended  Dec.  HI  states  ih,\\  uaits  of  electiios!  eorrffv 

have  been  sold,  compared  with  2,t<  l'>  ^  1 1  ii:.:t8  in  the  previous  yt  lir.  Ti  • 
gnMB  euniags  vera  £17,09.>  (includiuK  profit  oo  land  •oI4  b;'eomp,tDy), 
aaiA  aliirjwing  iatarin  dividend  and  mttnallka  Analaia  ■aataoMBd 
a  arMiHiirM  uaiala  e(  6  per  c«nt.  per  annan  lor  fha  hdr-yaar  «biM 
Dec.  31  raakini!  "J  per  cent,  for  yt  r   currying  (orwnrd  £370. 

MOBTH  BABTERN  RAILWAY  CO.  .\t  1;  >■  m«!lin,{  at  York  on  Friday 
the  ,  hairmsn  (f»!f  F.ilwanl  fJrpT.  .M  r. ;  1  t:i:v;  rli.-  tiectrical  railways 
in  the  Tyiiciiiiii.uli  ilisti;,;t  hjiii  fif.raott.J  nuii  h  .Tf.rnllon  thnt  he  felt  it 
dr.Kji.jble  the  tbarcboldcrs  should  be  aoqaainted  with  tbo  lestilts  of  the 
working  m  te  thv  liad  tan  okWMd.  Ha  had  no  haaitalloB  in 
saying  that  <ba  wain  Knill  aohlered  had  been  MUstaotofr.  Tbe;  all 
knew  bow  serious  an  effect  tramways  were  having  on  railway  receipts, 
and  he  had  nothing  to  qualify  in  tbe  statements  which  had  Iwen  made  on 
lfC'ha!f  of  n'.htr  CDinp^^r'r wi)hn-j?Rrd  tothc.«erioH»tte««»nil  hunlshipnf  that 
'■vjii^pt'titiiiu.  Tilt'  Ni.'illi  Kv.'lcrn  Cli.  ■.vrT>i  cr.il  tif.l  t  .  tUii\  ih  .1,  t!:n  ii'h 
huviu^  face  tramway  oumpotition  instead  ol  having  to  report  a  fallinK 
ofl  lo  the  Doabar  ol  paaiaiigan  eamdUllNf  Jio4  eamed  on  the  ekctrica! 
railway  (>75,000  fltora  |wnengin  fbaa  in  flie  aorrespoodlaf;  hall-year 
Hi^  [.-^-^t  that  as  eTtdence  that  the  public  on  the  whole  appreciated  tbe 
>  1IM-.I  nicace  of  electric  trains.  From  tl)e  >e«ult>  obtained  so  far. 
any  proposal  to  discontinue  electric  trainif,  xoi  fp  buck  t/;>  .iteani  'on 
that  paiticnlar  line,  would  be  regarded  by  the  public,  as  a  whole,  nx  a 
reactionary  ard  cmdeArabte  tDeastLrc.  Theno  bad  been  t«ro  dilli^uUics. 
There  had  been  oantplaiBta ol  OTCwrowdiDg  cn  the  electric  traiiv.  That, 
he  thouKhl,  was  unaVoMabla  imtil  the  trains  ooald  be  adjusted  1 1  pis^i'ic 
needs.  The  company  ha<1  bocn  d!>in?  lli.  ir  b.  r,:  V.  cm  fuH'r  Inuj 
the  trains  and  the  hours  at  wbicis  y.fi.-iu'.siiiii/  iLL-  Irri  !_  ■...■h  -.he  :  lij.'ut 
at  Incteasiog  th«  Dumber  ol  oar^t  at  those  hour.4,  nml  thev  propoiii;-] 
to  CD  an  dMnt  Ibat  nnlil  tiutj  giapiiled  with  the  dinenlty,  which 
bad  alfeMiv  cnatly  diminiihcd.  Another  dUnciilly  wa«  the  ineon 
vcnlenc*  which  arose  from  the  iilKilition  on  the  electric  railway  of 
lirst-class  carriages  and  tlie  runnini;  ol  third  claiis  carrissc*  only. 
He  pointed  oat  'has  iw  fnrr.  tlip  dpctfic  trains  were  introduced  first-clsFH 
I-i-iCEffia  r.  (ir,  i  titid  <  nlv  J  |  ir  i  int.  of  the  public  travelling  on  those 
kiica..  %Viieiv  tiiciciteid  fitj.liii<^s  wti«  being  ||iveo  by  runnini;  more 
traloji,  It  was  Impossible  to  pro^ ide  (Or  SO  somII  a  JWlUon  of  traflic  with- 
out Korac  Mi.'tilico  of  economy  la  worklD(|.  Bot  Iba  eompany  pro|i']s«d 
to  dcvi  -I  Mii:ic  mi'thod  by  which,  «t  iiny  rule,  nome  lir!.t -class  accommoda- 
tion a  nil  i->'  provided.  The  linanclal  result  of  the  <'lcctrie  railway  had 
Mt  far  tif!«n  satisfactory.  Tltrrc  ha^  hf^rn  nn  ^••,l•r^■Fl«^  In  r<>c*ipl«  nf 
£17,0OD— c<|uivalent  to  27  i"  i  •  r.t,  ;  an  I  w'.ur  ^  .Ji^  t  nt;  .vvirking 
aspansca,  interest  on  capital  and  di  preiiiiiitui.,  ihtie  v.a^at.xitai)ia«t  profit, 

■oral  tMOm  SAILWAT.— At  the  mreting  yesterday  the  ehairman 
(Lord  Ibtbnioie)  said  the  Rrofg  receipts  for  the  half-year  to  Dee  31 
showed  a  deereajc  o(  £IH,<Xi."(.  and  the  eipen.<f-:i  an  inortaae  ol  £  <  m'JI. 
This  was  a  veiy  srricus  etate  of  affairs.  The  rfctipi*  f rom  pMH enger 
tralllc  contlnueil  t.u  be  vory  sctiou»ly  iilTi  ;t<d  by  the  c<im|H'tition  of  the 
Great  NnrlhiT"  iind  City  tube.  To  in<;et  the  iill.  r.-d  cnrnlition  of  affairs 
one  of  the  viii^gcHtioiiB  waa  tiutl  Ihvy  should  luirodUatdy  fuilou  the 
«««m(ie  i>t  other  aMtaDpoiibMi  mUMjra,  «lw  «ara  ntte^av  |rap»rii>K  to 
ate  rieciriciil  [Ktwar  for  tf afltlon,  inil  tha  Korlh  London  Co,  liad  a  v>  ly 
cuiiiidcrable  amount  of  minrruU  and  g'^o'ls  trulTi<:.  whiTi-a^i  the  >ilhrr 
metropolitan  lines  bad  only  to  dval  with  pH>.>,'iigcr  trallil^  '>;^»iri.  roHny 
of  the  Ncrtb  London  trains  ran  oTer  othfT  lines,  n<vliibly  thi'  Nfrtb- 
Western  and  tirral  .Northeni,  and  until  Ihode  coinp»nl.s  *!l.i|';  1  a  ■ 
unifuim  »y«U'm  u(  rkctrilication.  it  would  Ix  u.^lti.-,  f'ji  the  Nfith  l.^ndou 
Co.  10  altantpi  lo  oiwitri^  thmr  line. 

wimnntB  lutms  mra  man.  (i.TDk)-Tb«  tepoit  of  tuo 

dinclon  lor  tha  y«nr  IMi  abowa  ibat  tlia  auppijr  el  coNal,  wbieh  on 
Dm.  si,  IMS,  was  pravidad  for  the  atinitalant  ol  6C3;U9  lamps  of  h  e.p.. 


had  inereased  by  Dec.  .11.  1001,  to  the  equivalent  of  71!  ST^*  lumiw.  The 
length  of  roadway  in  which  continiioii>-curTent  mains  t  ;i  ,  1  -  i  i  ii4  now 
omceedn  7,5  Hiilcu,  makinf!  iilmut  2Hti  miles  of  nays,  into  wmcli  upwards  of 
234  miles  o(  copper  strip  and  eiiMe  have  been  drawn  la  additkai  thZfO 
miles  of  trunk  mains  1 12  milc«  ol  ways)  are  laid  in  the  compaiif'i  aiaa 
to  f-nn«!t  fhe  rtntions  with  the  Central  Electric  S  ipi  ly  ('o.'s  station  at 
.Si  'i  hii'r  W  '  J.  This  Blition  has  supplied  a  lar  >  mi  uut  of  current  Ut 
tbia  oompany  at  n  coosiJerabty  lower  rate  than  in  the  pTeviou.i  year. 
There  being  a  growing  demand  for  onrrcnt  at  •  low  price,  the  dlr«  tors 
condder  than  any  additional  profit  should  for  Ilia  preKDt  hf  devoted  to 
the  develcjpment  of  the  eompaoy't  buidlleaa  hy  Iha  ndnction  in  the  rate^ 
of  charge.  A  redun^d  scale  of  eh«rgr«  cuna  into  force  on  .Ian  I.  which 
will  affect  the  retcipts  for  the  current  year,  and  a  sum  is  carried  forward 
suRicicnl  to  meet  the  temporarj-  <liminiit;un  of  profits  which  may  rcialt 
from  tha  reduction  in  price.  After  allowing  for  d«|ircciatioo,  sinkiiij 
fsnd  nad  otliar  ehaifai,  the  net  balanoa  ia  <H,tM,  lia.  M.,  Ikw  wliiab 
the  aaaoad  balf.yeai's  preference  diridand  abwrbad  iMJua.  14a,  UNL, 
leavitig  £r>2MHr,.  iCs.  cd..  and  ih,  boahl  WW  Maoaunaad  a  ditidvdat 
the  rate  of  1.^  per  cent,  per  .niMtnn  li>«a  laiX  BUdlillg  I4p(r  aeot.  tOT  the 
year,  and  carry  forward  £l.^,jyH 

YORKVBIRE  EISOTRIC  POWER  00  Tbo  half-yearly  re)>oit  sutes  that 
»lnce  the  nweliog  in  Au^uit  the  buildings  cnnnectt  !  with  t!i!>  Thornhlll 
power  elation  have  been  completed  and,  with  t  ...i:,  jp  r.'  i  he  tuibi- 
generittors,  all  the  plant  has  been  duliverc<l  iJ.i^ul.eU  ibe  first  two 
o(  the  turbo-generators  arc  complrted  and  are  now  being  tested  at  tbo 
makers'  works  at  Uugby,  and  it  is  anticipated  that  Uiey  will  be  erected  in 
the  station  J.ii  ipl'  th»  pr-^Mtit  ni?>Tith  \  jupply  tif  eVHncity  wai  avail- 
able at  t)j'-' •* --'tk-  Lii  (lii-j  thc-.jn  i  1 -  n.l.i-i,  in  1  ili."  tin;;  •!'}a«umer  was 
connected  on  Jan.  21.  A  general  whenie  of  tran  i  li&sion  has  been 
deoided  upon,  and  ptam  b»««  been  preparc<l  and  a:i]>arMiis  ordered  (or  a 
number  of  sub-sUtiMii.  The  Isyiisg  of  mains  is  biiitg  rapidly  proceeded 
with  so  as  to  give  an  early  supply  in  llirkonshaw,  DrighUogioii. '  ■-nnwiali 
I.ivers«dgn,  ^lirficld,  ['u<uey,  iUvcnsthorpe,  Thornhlll  and  other  dialrieta. 
At  Hf^-  :i!  50  mill*  cult!*)  had  been  ordered,  of  ivhi,'h  tu!!e«  were 
j.r-.ii,<llv  l  iil.  In  u.li' .III.-.  Im  t he  agreement  with  Mirii..-ji  ('.jiuicil  i-n'e- 
menu  have  been  entered  into  with  the  Corpuratiuu  ul  I'ud^cy  a»il  Liver- 
aed^  Distilel  Coonoil  lor  snppty  in  bulk,  the  agreement  with  the  latter, 
•I  wUb  tha  UiiflaM  Caanaili  enabling  the  .mmpany  lo  supply  large  power 
m.(Tf  dinet  Negotiations  are  pianeeding  with  other  local  anuMtitiM, 
Mid  t:i:n  uts  have  been  made  with  s«veriil  large  users  of  aaatiy  te 
power  iu  tlie  district*  in  which  niuins  have  been  already  iaid. 
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NEW  COMPAMY. 

ELEOTRIO  FLASH   UOBTA   (LTD.  '      ri:<,.->  >0    -  It -g.  Feb.  eapilal 
£2-7,0A0  iu  £1  iharaa,  to  acqoire  from  B.  Shennon  the  benefit  of  oerlaia 
existing  invention*  rolaling  to  eteetric  llaah-ligbt  advertising,  aod 
carry  on  tliebotlnawof  adwtMa^amiiUandaaBtiaoliM.alcotnDalaai^- 
neert,  nianufaotUMiB  e(  and  deaMra  in  aH  kinda  of  aleetrical  naehiiMy, 

fittings,  &e. 

STATUTORY  RETUBNS. 

ADELAIDE  ELECTRIC  TRAMWATS  !LTO.)— iivlurn  lo  Dee.  W,  give* 

rijiiiitS  M  i;3,U<J<)  in  £1  i^ha:'  -  ol  ui:  .  ii  seven  have  bean  lahlB  Dpi.  Ma 
calls  have  been  undo.    Mortgages  itnd  charges,  nil. 

BRITISH  RAILWAY  TRAFFIC  k  BLECTRtC  CO  LTD  :ii  i  turn  to 
1*0.  12  capital  is  XluO.tKK)  in  IWU.UUO  shares  of  £i  each,  ol  which  60,000 
have  been  taken  op.  HI  par  ahaia  haa  ba«n  aaUad  up  «a  aaten.  IDs.  on 
r>.0i.i0,  and  per  ihaia  on  64,(103  abarea,  and  £19,004.  Ua.  baa  been 
receive!.    No  morlgageH  Or  chsrg«». 

BRITIBB  THOMSON  BODBTOH  00.  LTD. :  -The  return  to  I)<e.  2-.»  gives 
capita!  I'^nn  niin  in  in  tuin  nrdsnary  «rn(  t(\(Wi  prefrn.'iice  »haie«  o( 
£10  >'<ii-;i,  all  i'f  wtncli  r.iic  b,- n  L.k.'n  -ip  [w  t  sisare  ha«  bt^n 

oiled  up  on  32.5.11  ordinary  and  40,iJOO  preferclKa  shares.  £72i,IUOhas 
been  recei  veJ.  £71  .tjfM  ia  onaiddatad  u  paid  an  7,409  nadiiuiy.  MoiV 
gages  and  charges.  £2\ifiOO. 

LANCA8EIBE  ElBOTIIICAL  BHQIirBBRIilO  00,  (ITD,)— Betora  l«llar*> 
l'.i<ii,  git-cs capital  a«  £S,U0O  in  S.OOO  sbarm  of  JSI  aach,  ol  which  UNO 
have  be«n  hkan  op.  £1  per  ahan  has  baan  aallad  op  oD  W,  and  £St  baa 
been  received.   I  ,MI>  tbaxta  are  oanaidared  aa  falljr  paid.  M»  inert  iacw 

or  chiirges. 

HOBTaAOES  AKO  OHABOES. 

CmSWICK  ILECTRIOITY  SOPfLY  COB?H.  LTD  1  i.  n  Jan.  17 
of  iiitH)  del)6nture'<,  pirl  of  serifs  cr^ati  l  N.iv.  L',  1  iiiii  nr.ii  March  !*. 
I'll) I,  til  -.I'cuie  £',0.0110,  cliargvd  un  cuiiipany'.i  umleiiakicg  and  pioperly, 
present  and  ftitiire.  Ineluding  uncalled  oapifail.  Uoldort  Miaa  H,  ifagr- 
b:iume.   Mo  tmstees.   I'leviooaljr  issued  of  same  eeriea.  iC39,nM. 

nmimiiiiWi  *  anniCT  umtrio  uan  4i  iowek  co.  ivn.)~ 

A  debenliire,  da*ed  Fih.  -i,  1905.  and  a  mortgaoe  ol  even  date      mj  at 

loiJatf  ial  ^lecorilyl.  tu  sccaie  £1,000,  has  been  regiufci^re*!.  Truperty 
chniyed  .  (li.v  deljeiilure  conipauyN  undertaking  and  property,  pre>*Dt 
nnd  (iiliire,  iiielii'llni:  uneallnl  cajiital ;  liy  lUfrlgige:  certain  leastliold 
p;riT..  ■  ■     II  lii'  r,  S.  L.  Jonw 

WOKIMO  ELECTRIC  SUPPLY  CO.  <LTD  I  l».'-ue  on  Jau.  21  ol  £2kK) 
a.  beiitures.  part  ol  scries  cicAtcd  N  >v.  2.  IH!<:i,  to  MMM  £2^000. 
churt;ed  on  oom|iauy  ;i  tiudci  tiikiiig  and  property,  praHnI  and  huma, 
imladinR  nncaUed  capital.  No  trasteaa.  fraTioaair  iHmad  9i  Ut 
aariat,  t'24.m. 
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CITY  M0TB8. 


H£MORAMDA  (Feb,  1*)).— Bank  r»U  S  per  cent,  (siooo  April  91, 1901). 
Phoo  ol  ailvw  SK^vd.  p«r  oz.  Conaola  90Ei  -WJ  for  monev,  OOi'i— 90/, 
for  socoant ;  3*  per  cent.  mnulliaB  8'.^— SKJ.  Conaols  Pay  Vnj,  Wtfttt  1. 
StockH  and  Hh&res  Conliouation  t)k}s.  F«b.  -22  uid  Ulkrob  14 ;  TMM 


Uav.         2J  and  March  U  ;  Pay  Daya,  l'«b.  21  and  Mlldl  16; 
Share  Carry. over  Days,  Feb,  21  Mid  Uoicb  10. 

BAKE*  ITKEEr  *  WATBBIAO  BAKVAT  00.— DuriltR  the  week  apnii- 
catiOD*  w<re  InviUH]  (or  £.100,000  4  p*r  eent.  p«rB«ll>Bl  debenture  stook. 

MtmiB  BUWTOO  TBACnOM  00  (ITU.)— An  •atraoTdinary  meeting 
will  he  h(l<)  to  day  (Friday)  to  approve  the  promotlim  of  the  Welling- 
buro  ji;:!  iind  District  Tramroadii  and  Kleoltioity  Supply  Hill. 

BftOMPTON  ft  KESSIHOTOIf  BLEOTMOITr  80PPLY  00.  (LTD.)— Tha 
directors  hare  dtolar.  i  n  >l;vuli  nJ  tor  half-year  ended  Doe.  81  kt  tlMnti 
of  11  per  cent,  on  the  ordinary  sliatc-*,  malting  10  p«r  OOOt.  lor  y««». 

MATHBB  ft  PLATT  ILTD  I'-Tbe  dirtcVjri  ban  ^>Ml«Ni  M  iato^ 
ordinary  dividend  at  the  rate  ot  6  per  ooat.  per  HllinB  (Ml  vm  Wr  Uw 
half-yeMT  ended  Oe«.  Bl. 

MEWCAAm-IIFOir-TnR  BIOfBIO  tvmT  Oa  (im)— The  diMeloM 
reeommend  the  foUowinn  di%ii1<-nds  for  I'.illl :  per  fiW.  on  preference 
aharoa  (makioR  »  per  ci-iit  for  vwiri  ;  5i  p.T  .■viu.  on  ttn-  orLliiiiry  6l...ic3 
(makina  «  pi  r  e,-M.  fm  tin-  veari  ;  lU  por  cent,  on  the  orUimry  ehates 
allotted  HI  im::m  wilh  i,urclim*.rof  the  Walkai  *  \Va!l«iid  Uoum 
Ok*  Co.'*  rh-i  iricily  uiiilci  taking  (making  0  p«r  toA,  lor  year). 

ozross  Ktwrrwo  co.  (M».>-ftibieet  to  Mdii.  Uw  jin<»an  naom. 
mead  a  dividend  o(  7  per  cent,  tat  1004  (tax  tree),  ineliiatag  tb*  laterim 
dividend  ol  S|  fltftt. 

nOOX  — "a »^aa  PQinOHL— Tbe  Staek  Biettanire  Committee  have 

appointed  Feb.  83  a  apeelal  aetlUag  day  in  a  furth.-r  i=3ue  of  S(t,Ol«  11 
fully  paid  shares  of  .)/.ir.-"i«r8  IK<rrfe»i  /  '  '  '    '  '''•'  )■    The  com- 

mittee have  been  asked  to  ftppoinl  a  tpecial  BelliiiiK  day  in  and  (o  grant  a 
quotation  to  Bcrip  (fully  and  partly  paid)  tor  £1M,000  ft  oiM.  ••••■• 
tureeotthe  //iiivim<i  HUctricitii  l'i>.  {Ltd.y. 

ncoRT  OP  oABUu  nionofl  tbabwato  oo.  (tmV-Tlie  «ar. 

Blu  for  Ihe  pant  year  wai  M,9M,  B  deorea«  of  £68  compared  with  1908, 
Md  after  provia.i-i;  for  intaiMt.  «1J»5  ia  availiibla  for  distnUut.on^ 
The  diri-<-t ..-  \n,<\«,M'  -.a  add  <fiO0  lo  depreciation,  Rn.l  tu  oiiriy  f  irward 
£l,ll.-w.  Th.^  .Mi  mil  run  in  IWl  were  859,7.10,  thi^  number  o(  paeson- 
K'era  carriisl  i,'.!  r    ^    .     i     ■.  i     n-oeipls  were  £10,718. 

TKAHVAIB  ft  OEBKBAL  WORKS  CO.  (LTD.  ft  ATOOOAD).— A  patitfM 
tor  oonBrming  ft  Mrinthm  redtwioK  the  capital  of  Uiia  ctmjwjj" 
£11,000  to  £6.000 1*  to  be  heard  in  the  High  Court  by  Mr.  Justaa»B|Mfe]«r, 
and  the  list  if  creditom  ia  to  In  tmJi"  out  »s  for  Mutch  2,1 
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TiiR  cobvenitm  of  the  extomive  borw  traniwty  t^Btan  in 

Ailetuidu  t«  I'lectrii-  ttJiction  hn^  ricvc  l>eeti  taken  in  h;ni  1  hy 
the  .'South  Aui<uutiau  Uaveruiuuht.  and  tiie  purdiMv  prit  c  of 
the  nxiiling  Imm  h  to  be  dotermtnwi  by  arbitration.  Bjr  tbc 
t<-iniK()f  thr  S<iiith  AiiBTiiliuii  '•  TiuiimMv ^  F^lii-'tiic  Triictiim 
Act,  I'.tUi "  the  Governiuonl  ma}-  not  i-«consliiict  the  lines  ukI 
work  them  itnelf.  but  hu  to  invite  offsra  from  eontnwton  of 
th«  tot  iiib  ii|>oii  whieb  tbey  will  leaoo  ami  cniutroct.  In  spite 
of  the  eluticity  uf  the  jwwen  fiWea  to  the  Government  umlor 
tbe  ebove  mentioned  Aet  then  ii  no  reason  to  believe  thut  it 
>vil]  nut  Luiiy  the  matter  through  to  the  en<l.  Tho  cuii<tition» 
of  tviidei.  n  Ulrh  >vu  give  on  anotfier  |ui;r,  will  therefor*  be 
read  wiili  iiit^rejt  by  Britiah  tfam"aiy  contracfuiy,  ttie  mora  «o 
if  Inken  in  conjunction  with  the  article  apitcnritig  on  page  475 
of  our  is*ue  tor  .'amiary  tUli,  w'lii  li  siimiiiuii.'<.'il  ihc  ^v!ll  .^>  of 
the  cunUitiunji  upon  which  tht:  trariiwuy  <)>L«jtn  in  Ailelaidu  is 
to  be  reconntrneted  for  electrw  traction.  Tlie  opportnDity  » 
ati  ey.  -ptioual  oun  for  the  liomc  cotilrattor,  f«tr  although 
"  foreign  '  interests  ore  already  strong  in  Adelaide,  it  is  dear 
ihat  the  Sooth  Auetndiao  Govennuent  it  dotormined  to  aeeura 


th<>  txjet  that  the  markctK  of  the  whole  world  can  offer.  Wis 
therefore  feel  jnatified  in  giving  prominent  notice  to  the 
niatter. 


Dr.  IUrki.a,  who  is  already  known  by  bis  work  on 
^ecoiidiiry  K<mtgen  radiation,  has  oommunfcatod  to  the  Hoyal 
Society  a  n<)toworthy  Paper  which  we  give  in  abstract  in 
another  column.  Hitherto  the  stmi)'  of  this  secondary  radia- 
tion has,  probably,  been  prmecutc<I  largely  in  the  hope  that  it 
rajght  prova  to  ho  n  sign  of  atomic  disintegration  pnidncc  I  by 
Hiintgen  rays  in  rudiii.ii  ii.  !■  <  li'rii<it;t.3.  Dr.  Bakki  a.  how- 
ever, has  suddenly  turned  tiie  jitienomonuntotheiicttloment  of 
an  older  proUem,  tho  queatiob  of  tho  poaaUIity  of  polariaing 

Rnntgen  ray',  "'hicli  ]w  >>pini  ]ii'<iminrnt  r.\'.'r  ^iurp  their 
discovery.  The  matter  is  nii  important  one,  iniuiiiuch  as  it 
affiirda  tht  inpNaio  teat  between  the  two  tivnl  thoorioe^ 
propngiktioB  by  tnuMVwee  or  by  feoigitiMUmd  Tibntiam. 


Jl'sI'  two  yearii  ago  BuiNiiLui'  publi&hud  an  account  of  his 
experiuMiita  ahowing  that  tho  X-nye  itimnlBtod  n  small  elee- 

tric«pail>  tri  ill.'  ^UMlo-f  r\rent  if  the  latter  wa^iur.ir.l  to 
the  cathode  stream  in  the  foeus  tube.  This  undoubtedly 
iidieated  tho  existenoe  of  polariattion  ra  the  nya.  Bat  the 
same  scries  of  experiracnti  led  .M.  Bi.itxm.nT  to  the  discovery 
of  tbe  N-rajB,  and  tbe  original  observations  hare  since  faiieu 
somewhat  into  diiendit  Dr.  Barkla,  howerer,  bas  now 
proilucod  cxperiuiuntal  evidence,  and  ha>>  given  a  OOii- 
vincing  cliain  of  re.-isoning,  wliicb,  taken  together,  ammmt, 
practically  to  irrefuUtble  proof  timt  RSntgen  rays  can  be 
polariscnl — that  they  eomlot,  thetofore,  of  progressive  distni 
I'anceis  taking  yhu-v  transversely  to  the  diroLtion  of  their 
propa^atiun.  ^Ve  need  nut  rtiuipitulate  hi«^  arguuiunti>.  It  is 
sufficieQt  to  aay  be  aliowe  that  if  Kcintgen  rayi  from  a  focna 
tube  are  polarised  then  the  tceondar}'  radiiition  th»'y  i;ivo  rise 
to,  by  agitating  the  free  dockrona  iu  titeir  patli,  iuu«it  be 
.•itrongett  in  a  daStiite  direction.  It  will  be  aeon  from  the 
Paper  that  the  cxptiir  .. .'111.  t  ii  -  jlt<  '  .  u:  -.u?  the  tiioi>ry  most 
precisely ;  and  tiiat  the  plane  of  polaii^atiou  in  tbe  primary 
rays  is  tb«  nmo  ae  w««  deduced.  v»gttc|y.  from  Bix>XDLUT'it 
e.\pBrinientK 

Ttat  tmi  rules  tor  the  inatallatioii  and  nee  of  doetricity  in 

mines  are  al>out  t.«  Ikj  i^sueil  by  the  Home  Oflicc,  and  we 
publish  them  in  full  this  week.  On  page  6ti'J  of  Vol.  LU.  of 
Tbe  EkeMmn  we  gave  the  draft  n^btiona,  and  it  wUl  bo 


^  uj.  i^od  by  Google 
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lK)th  automatic  maximum  cut-outs  ami  switches  will  not  no-.v 
be  insisted  on  Ijctwuen  generators  and  bus  bars.  Doubtless 
at  our  vorresponilent's  auggeition,  the  entira  puigniih 
,  I'mt  ii  switcbboanl  carrying;  current  at  i 
higher  voltage  than  250  mA>  not  be  cleaned  or  repoinxi 
white  in  um  tiu  been  omitted.  Probably  for  the  eame  iwnin 
a  haiiJ-wbecl  brusli  i  M.  Lt'i  1-  tj  il  iiisinte*!  upon.  ObjectioiiB 
had  been  miaeU  U>  tliu  specification  with  r«g»nl  to  temperature 
riM  of  moton,  aad  the  epedflcatioii  hM  new  faeen  omitted 
ultQgether. 

TSB  altemtiom  or  amemhaenti,  «■  outlined  ibove^  wiO  be 

welforaeil  by  electrical  engineers,  and  indicate  the  extremely 
reasonable  aUitude  which  bM  been  iulopt4xl  b}'  the  Hom« 
Office  throughout.  Congratttfaitknn  are  therefore  due  to  thi» 
hunl-worked  Department  and  its  electrical  adviser  on  hariug 
sncressfulfy  .joiiLlu  lLd  a  task  which  was  of  con&iderahle  m^^' 
Uidtt  and  iit^ei  with  inDiunerablc  dilFicultiea. 


■een  that  there  is  coneiderablc  difference  between  them  and 
tbe  nvbed  edition.  Daring  the  (icriod  which  ha&  cla|m'd 
between  the  pnblieation  of  the  two  nts  of  reguktioos, 
various  mine  owners  and  othc:<  h.ivr  fuNni  rrt-.s'ittnl  hy  ihc 
Home  UQice,  iuid  sugj^iiouii  as  toamendmcntg  have  appe:ired 
froim  time  to  time  in  the  ednmaa  of  Tkt  EhetrieiBii.  Pmtieaily 
all  of  these  sugi/estioi!?',  Wf  nyr  p!,;!-;,  .!  tn  nf.srrvc,  have  been 
a«ted  upon.  We  had  pointed  out,  for  iiistouice,  that  tlie 
total  pmhlbition  of  Kve  metal  work  within  eight  feet 
of  the  platform  '  ii  tlie  fn  iit  r.f  a  switchboard  carrjiui; 
more  than  250  volts  waa  not  in  accordance  with  staadard 
pnetice.  Thia  hae  now  beoa  altered  eo  «•  to  refer  to  switoh- 
boaids  ciinying  more  than  C50  volts.  At  the  same  time,  the 
Opinion  wasexprewed  that  there  was  no  necei^sity  for  all  cables. 
Other  tiiao  leid'eoTerad  and  araoured  cables,  to  bo  proteetc<l  by 
B  itnmg  oorering.  This  regiUation  has  also  >>cen  modified 
so  aa  to  exempt  all  armourc<l  cables,  whether  lead  covereil 
or  not.  -Mr.  W,  B.  Wwdhouhk,  in  a  letter  to  The  Ekdndau 
of  Man-h  4,  1904,  objected  to  the  eompalsory  instal- 
lation of  a  mor'ir  sw;t<-h  whifh  woiil<!  nnty  peiiait  of  tlie 
nutchine  being  startctl  up  gradually.  Ho  very  properly  said 
that  this  regulation  eonld  not  refer  to  eqn&rel-cege  polyphase 
motors,  and  we  nre  l^I*  1  to  ,  *  th  it  it  has  been  entirely  deleted. 
To  Qteel  another  suggestion  by  the  same  gentleman  the  pan- 
giapli  relating  to  the  oTer-load  cajmcity  and  time  limit  oi  fuses 
haa  been  amended,  but  is  still  open  to  the  objectioQ  that  no 
time  lutit  ia  aetually  specified,  although  the  current  at  whi.-li 
the  foae  must  blow  baa  been  increased  from  100  to  .'uo  per 
eeoA.  Mr.  WooPHOVflB  also  miggeefeed  that  the  pcovisiain  of 
^evc^se^^UITcnt  cut-outs  for  generator*  should  not  be  made 
compulitory ;  in  the  amended  regulations  these  devices  are 
only  iaaisted  upon  for  eootinuouMurreBt  macfaiDee  running  in 
liarallel,  hut  in  view  .,f  pu^l  it  is-  lionbtful  whether  the 

Home  OHiec  is  wise  in  pressing  even  this  point. 

In-  Ehrtticion,  Vol.  I.III.,  p.  t^.  there  ;>ppeaa-i;  a  cot: 
tribntion  on  the  same  subject  from  a  correspondent^  who  suj; 
geatod  that,  aa  an  alteroativo  to  canying  wires  in  eaitb^ 
metal  cssir  .'  nr  srn.Tii^  armouring  they  might  bo  fixed  apart 
in  such  a  mauuor  tliat  danger  from  lire  or  shock  would  be 
reduced  to  the  minimum ;  this  addition  has  been  made,  btit  the 
ride  is  not  to  ap[>ly  to  trailing  cables.  It  is  interesting  to 
obsen-e  also  that  the  stipulation  as  to  the  carthiiiL:  •  A  m.'tjillii! 
hunp  holden  hai  been  deleted.  Under  the  druit  regulation:! 
it  waa  not  permissible  to  employ  a  voltage  graater  than  6SU 
for  any  motor  or  transformer  of  leu*  than  75  li.ii.i-.,  but  lhi« 
ligure  has  been  reduced  from  75  to  20  B-h-K,  and  the 
rule  only  n^iplies  to  underground  maehmea.  Our  eorrespon 
dunt  alw  objccU-d  Ui  the  application  of  a  tost  prt;s.sure  U» 
mAchinery  of  50  per  cent,  above  normal  working  pressure  for 
half-an.hottr.  The  Home  Office  has  evidently  icco^'nised  the 
8trii)geni.y  »f  tiii>  ani  has  substituted  leakage  limit. 
The  biiuchiug  of  separuto  cooduotora  carrying  difTeicnt 
prcssnree  in  the  same  grove  or  duct  is  not  to  be  prohibitcil  as 
wjw  origin.iily  )>n.p<.^fd,  .md  ii  will  l,e  obsei  vcd  tint  the 
regulation  affecting  the  number  of  awitchch  ami  fiuis  in 
circuits  haa  been  greatly  modifie«L  Automatic  cut  outa  have 
been  referred  to  alteady,  but  it  is  interesting  to  note  that 


SiN<a.K.|'ii.uiK  repulsion-induction  motors  are  now  in  fairly 
frc4|Uont  use  throughout  the  country  for  vaj-iou-i  pur|)oiie9,  but 
we  would  draw  sj>ecial  att«!ntion  to  the  FvXN  repulaon- 
inilu€Mi>n  motor  driving  a  (.ondensing  plant  whicli  t»  ilceribed 
eisewliere  in  this  i^ue,  for  we  a^e  informed  that  the  commu* 
tation  is  peifecttbroughoiitthe  whole  range  of  lating  despite 
the  fact  that  the  supply  fre(|uency  i-  ;<s  lu'qh  m  per 
second.  The  question  of  sparking  is  usually  the  only  one 
serioosly  pnt  forward  against  aingIe.phaBe  moiora  with  eon<- 

mutaton>.  KfficieiT  v  :u ,1  |  i>u<  r  fiu'tm  .a  v  mil  vt-ry  high,  but 
witii  lower  frequencies  those  figures  could  no  doubt  bo  im- 
proved upon.  It  is  a  good  feature  of  the  motor,  howerar,  thafe 
both  it«  ctKcitMuy  und  ]iow(-r  factor  vary  but  little  from  Umit 
maximum  values  between  9  ii.P.  and  20  H-i*. 


Rnyal  Society.  Among  the  P.-ipers  ilown  for  reading  yester- 
day \vx^  uuc  l>y  .Mr.  (l.T.  Beilby  on  " Pltoaphoreacence csuuKsJ 
by  the  Deu  and  Gamma  M  ty>  nf  lladium."  Part  II.  Coffl- 
municatcd  by  Prof.  -1.  l>annor,  i-'.ll.S. 

SlanebesteT  Section  of  the  Institntion  of  Electrical  Eagi 
neers. — The  annual  dinner  of  the  Manchester  Local  Section 
of  the  Institution  of  Electrical  Engineers  will  be  heM  at  the 
Midland  Hotel*  Manchester,  on  Friday, March  10th,at  G.'idpjn. 
for  7  p.m. 

adwel  Wteekad  by  Liglitnin«.— A  pnblis  aehool,  situated 
5  miles  from  Qunpbeltown,  Argvllshire,  waa  wrecked  by  light- 
ning  lust  Friday.  The  disaster  hapjtoned  just  before  the  boor 
for  the  pupils  to  a.«.^erable,  and  fortunately  no  |)ersoasl  injuriea 

were  su.';.i;ii:i< 

CablA  Interraptious.  D"*"  of  Interrnputm. 

CarenDS— Pinheiros   Aug.  18,  IMI 

Rel8ai-Iasa(Teineo)— Camaran   OeL  9S,  ItM 

Tarifa— Taoper   Jan.  IB,  1904 

Cayenne  -  Paramaribo    July  13.  1904 

MariimrUz  I  lU,  kli.   Ian.  30,  iaO.« 

Jmnaioa— t  i'l' II   10,  ly05 

MBrliniiue—  1  atiimaiibo   Feb.  14.  Iy05 

OibraUir— Tnn;;ici   Fsti 

A  Dragon  Controlled  by  Telephone. — At  a  iccciii  i«.rfi..rm 
nncr  of  Siegfried  "  in  New  N'ork,  the  dragon  was  worked  l>y 
a  r.>u[)U'  nf  small  lioy*.  and  there  hud  been  no  time  for  a 
n:h<  ;ir.'..il.  In  the^^e  i:ircuin.-.tan<x',H  the  .'^tJige  mnua^'  i'-"!' 
eeived  tlie  i^lea  oi  c<in\c\  iiig  instnieiittuK  ti<  the  Uiy*  by  tclc- 
jiliune.  !le  tiiercfuri:  str:tp|>ed  a  teoei\cr  to  tlie  head  of  each 
ami  directed  them  comfori«ibly  from  the  prompt  corner  aud 
with  considerable  succosh. 
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The  Adadnlly  fii«d«  ImIv  Ot  Adnuln  Dtawlv.— An 

inqttir}-  into  tiM  MteattttancM  «f  the  reeeut  dinMar  en  iMiid 

Submariu«  A  5  in  Cork  Harbour  wae  opcuc<l  on  WadiMMUy. 

CommaniJer  S.  S-  Hdl,  U.N,,  saiil  lie  ha<l  examined  the  boat 
ikft«i'  the  explosion  and  ho  thought  tliitt  an  o.vplo'iiM'  mi\tiirt! 
of  petrol  rapour  had  been  ignited  by  Hparks  on  ilie  commu 
tator  of  a  motor,  while  tliv  liittcr  wus  being  stiirtol. 

AQtomatic  Tnuialationon  Long  Land  Ums. — With  reference 
to  our  recent  article  on  "  I  )irect  WheatstoM  Working  between 
EQ^laod  and  Teheran; "  w«  Uam  that  a  Kimnwhat  similar 
tmrngviiaDt  was  tried  batirMO  Si.  Pstei.  1>m  ^'  ;md  Mukden  a 
for  year*  ago  with  about  aeren  automatic  translations.  We 
baKere  that  the  resnlt  of  theae  triali  waa  aatisfaetory,  but  hare 
been  nrnble  tn  ascertain  whether  the  method  el  worldng  ]iaa 
Iwen  aetnally  adopted  on  thie  line. 

The  Inatitution  of  Mechanical  En^ineera. — Acconiing  to 
the  annual  rejwrt  of  the  council  for  ti  .  year  1904.  the  total 
number  on  the  roll  of  the  loistitutii  n  it  tin;  cmi  oi  I'jQi  waa 
4,477,  which,  as  compared  with  1,21 1  at  the  end  of  the  previous 
year,  shows  a  net  gain  of  266.  During  the  p«8t  year  100 
oandidateB  were  elected,  of  whom  47  were  formerly  graduates, 
and  two  electlooB  became  void,  tliite  uakiog  411  nanAi  added 
to  the  NgiMer.  The  total  deductions  hav«baaD  149,  mde  up 
of  50  deceaaae  during  1 90S,  r<9  resignat  iona  wMeh  toA  eflbct 
on  January  1.  I't04,and  36  rcniovaK;. 

TTniTeraity  Collece,  London.— The  Fiahmongera'  Company 
have  granted  £1,000  towards  the  amount  neceaaaiy  for  the 
incorporation  of  Unirenity  College  in  the  Univenity  of 
London.  In  addition  10  thic  grant  there  is  still  required  to 
omnalete  the  funds  neoeiaarv  for  iaoorporation  a  stun 
ZlffiOO,  a  toul  of  XlMvOOO  faarinc  now  been  raited  for  the 
purjioffe.  On  reoetviiu|  fnot  Prof.  U  P.  VeriMii-HarBourt  his 
resignation  of  the  chair  of  Civil  EoigiiiacriDg  end  Sun-eying, 
the  eoQiidl  adaptml  the  following  retSntion : — 

Thai  the  eogaeil,  in  aceeptiug       nosh  ntst*%  the  reHignRtion  of 
Prof.  L  V.  Vimon-Haroonrt  of  hitolBiwaf  Profai>si>r  of  Civil  Kngineering 
and  Burvrfins,  dwiire  to  plaoe  on  record  their  high  appri^'iRtion  of 
aanrioM  be  tias  nudarad  to  the  aoikwe  daring  hia  lou  aoaDsettoawiibU. 
and  ol  dM  diHiiMlion  ha  hae  eentand  ayeai  tttt  ahaft  ba  haa  Md. 

Ike  Xugnvo  Baaphr  TMtaoaid.— On  Tliurs^Uy  of  la^t 
week,  Meaert.  8.  O.  C.  Knaaeli  and  A  T.  8nell,  ilun.  Socio 
tarieato  the  Mnsjjrave  Hcaphy  Testimonial  Fund  t  luiuittoe, 
travelled  to  Ifrighton,  uml  firesented  the  gold  ^vatch  and 
chain,  album  of  si^-ruaut u>  and  «ii.i<»»od  aildresa  t.i  Mr. 
Mus|u^ve  Heapb)  .  .is  arningc'l  ;it  rh,'  lucctinj;  of  auii.-i  rilieis 
hcl'i  on  J.inu.Tiy  ^7.  In  n.itiirrink;  thanks,  licajiliv  said 
he  ap])rei;i,itei|  wry  keenly  tin.'  gri'ul  honour  which  had  been 
il  iiii)  to  dim  l  o'.h  by  ilic  rluc; rical  ami  insurtincu  professions, 
a«  well  [i>  liy  (iie  l'lii>tii\  .Vssui-anco  ComjNiny.  lie  wished 
eavU  ««;.-■  1  ilii'i  to  kiKin  ot  the  intense  grutitiration  iintl 
iileasurt  ■.s  in.  h  their  extremely  kind  and  aym|Mthelic  action 
bad  giviM  l.im,  and  that  as  long  as  lie  lived  their  address  airl 
teatimom^  woukl  be  the  eouuxe  of  the  greateat  pride  and 
•eliifaotioo  to  bin. 

Hew  Atlantic  Cable  Thi-  f.  .inh.crLl.il  ('■..},],•  V. .  art'  making 
arrangements  to  lay  their  lifth  cable  in  the  Ailuutir  The 
nnii'i  for  the  manufacture  and  laying  of  the  cnkK'  •.lill,  it  h 
aiim.aiict'd,  be  given  to  an  English  firm,  am!  sm'  iiniii  i -t.md 
tlj.it  [.•mliTii  are  being  invited,  'i  l.e  uew  .  a'lk:  i-^  ti.  In-  laid 
from  Ireland  to  Nova  S<  <itfa,  n?i  nit  J,  "  X)  miles,  luid  it«  cost  is 
estimated  approximatt'ly  ut  .i;i.>'f,i)nii  Jt  in  announced  that 
Mr.  Oeoigc  ti.  WanI,  vice-chairman  of  the  Commercial  Com- 
pany, in  the  course  of  a  recent  interview,  stated  that  fab  aem- 
|i«iiy  waj  in  no  way  lacking  in  patriotism,  but  there  was  no 
American  company  etiuip|K:tl  for  the  tjisk  of  making  and  lay- 
ing such  ;i  cable,  and  such  work  had  to  lie  left  to  Bii^li^h  firms, 
who  have  complete  fadlltiea  for  the  manufacture  of,  and  cable 
jeying  and  remiriog  atoamers  apecialljr  designed  and  equipped 
for  hjring  anch  eabfee. 

Wireless  Telegraph  Notes.  It  is  announced  that  moasagos 
may  now  be  sent  to  C'uiiard  mail  steamers  at  any  stage  in  their 
voyage  acios«  the  .Atlantic  l>uring  the  lirst  three  or  four 
days  after  the  tvssuIs  leave  Liveivool  the  mesaagee  will  be 
deapatdied  from  Poldhn,  Cornwall,  du«el  to  the  ateHiier. 


Afterwards  th«r  will  be  forwarded  by  cable  to  North  .\meriea 
■od  repeated  ttenee  to  the  approaching  ship.  The  charge  for 
(Kreet  meaiane  wAI  be  S«.  0|4.  per  word,  and  for  those 

n-transmitted  from  the  other  side  3i,  0}d.  per  word. 

An  Alexandria  correspondent  of  the  ,1/"«c/i<-.s/(J'  (luanli'in 
states  tluit  the  wireless  tele^ruph  station  which  has  been  under 
coni*trui?tii)n  for  sometime  by  Lloyd's  at  tin  l;<:ii  extremity 
of  .Sue/,  i-1  (•xpected  t<)  be  iu  final  wi  rkni^  .niii  r  abuut  the 
middle  of  March.  WirelL■>^:  i  aiuiii;u\ii;ii m  will  tlifii,  for  the 
first  time,  '«  prarticjihle  wiih  ships  in  the  Ked  Sea  provided 
with  wirulu^H  telegi ni'luc  appuratui^  aa  well  at  thtom^^oat  the 
entire  cour<e  of  the  Suez  Caual. 

Openiof  of  MM  Oananmi  StaMHiuilj  Weita.-— The  deo- 
trieity  works  wbiA  hftve  botB  erected  at  riiniar\  on  by  the 
National  Electrie  Conslmetion  Oo.  under  au  a<;M:i<ment  with 
the  Corporation,  will  be  opene<l  today.  A  provisional  order 
was  granted  to  the  Corporation  in  1902,  and  a  lease  has  been 
granted  to  the  Company  by  which  the  works  can  be  purchased 
at  stated  jwriods,  the  Corjjoration  linviu^  Iwrrowed  the  neces- 
sary capitid  iu  the  u^ua!  rii.iT.ner,  and  the  company  paying  the 
charjipg  thereon.  Mr.  Triic  I-',  While,  thw  resident  enj^neer 
to  l!m  liairL'i'r  Corporatioti,  has  acted  as  coii'^itltiii::  eii>,'ineer. 
ami  a  three  "  ire  >  i  iiitirin(iu-s-rurr*>nt  i^ystem  has  been  adopted. 
The  |x)wor  statiiiti  iiiiiLiiiii^  two  I'a.vuian  "Economic'"  boilers 
and  two  Peache-Laucaslm-«  Dynamo  and  Motor  Co.'s  gouoruting  ' 
sets,  the  total  ca{Micity  lieing  L'OOkw.  There  is  also  a  battery  of 
2f)6  Hart  cells  having  a  capacity  of  -lOO  ampere  hours  at  the 
10  hoin-8  rate,  and  a  Lancashire  Dynamo  Co.  a  balancer  booster 
sot  in  the  station.  The  cables  are  hy  the  Rrrti-b  Iti<nlatod  and 
llelsby  Cables  Co.  The  tarifi  if  'd,  per  unit  for  liijhling  and 
'^d.  per  imit  for  power.  Mr.  A.  C.  lioodmau  h  reaideat 
engineer. 

The  Society  of  Architects.    .\.  Paper  on  the I,ii.htiiiK  f  f 
Buikluig.s.  A''  ,  bv  I",lectri«;ity  iiinl  Iin-andem.-ent  G,i>  lead 
by  Mr.  H,  K.  i'uiker  before  tin-  S.nioty  of  Ariliitects  on 
Thursday  ot  la»i  week.    The  author  [irefaced  his  remarks  by 
Baying  that  the  latter  part  of  the  r.i{ier  had  lx«en  read  and 
corrected  by  an  otiicial  of  the    South   Metropolitan  (ras 
C-o.  ;  but  he  did  not  say  who,  if  anyone,  hail  scrutinised  his 
remark!)  on  electric  lighting,  and  it  h  to  1>o  imagined  that 
these  remarks  were  the  outcome  of  thu  authors  unaided  efTorta. 
Mr.  Tucker  admitted  his  ignorance  of  electro  technical  nutters, 
but  we  are  bound  to  express  our  disagreement  with  a  large 
number  of  his  other  itatemonts.    His  Pa]>er  and  the  <Iebate 
n  hich  followed  were  largely  devoted  to  an  attack  on  electric 
lighting  and  to  comparisons  between  gas  and  electric  lighting 
a<lver3e  to  tlie  latter  metho<l.    The  ilefence  was  ably  under- 
tuk.-i)  by  Mr.  JL  T.  Kuthven-Monay,  who  said  that  Nemst 
lamps  had  a  life  of  1,000  boon  aa  compared  with  the  400 
hours  put  forward  by  the  author,  ami  that  the  Union  llame 
arc  lamp  was  the  bitterest  pill  that  gas  )>eople  had  ever  bad 
to  swallow.    It  was  absurd  to  saj'  that  a  room  was  lietter 
ventilateil  by  ineanduscent  gas  lampii  than  by  electric  lamps, 
exi'i  jit,   if  course,  »vhcn  the  fonner  were  Hxed  immetlintely 
under  chimneys  Iciuling  to  tlie  open  air.    He  did  not  think, 
however,  that  th'  \,  as  at  tfhitects,  would  design  boihlinga  with 
veutilating  ahafi^  specially  for  gas  burners. 

fIftaeiiiHi  Afomal  XNiuwr  ef  thoOaatnl  Blaetole  Oo.— This 

enjoyable  function  took  place  at  the  Troeadaro  Itestaurant  last 
Saturday  evening,  and  was  attended  by  about  iOO  guests, 
among  whom  were  a  number  of  i»n)mineiit  members  of  the 
electrical  {trofession  anil  industry.  Mr.  Max.  Byng  occupied 
the  chair,  and  in  lunpiwiiii:  rhe  '  S;  ill'  r.  fericd  to  the  e;irly 
strugiilcB  of  the  lin i'ct,i>i-'i  uf  iln'  'i'liei.il  iileetric  ("o.  Thev 
had  vi'i,!r,ea  ui.ii-nini»,  noon  and  ni.'ht,  ami  !;<■  ia,::i^.i  ihi'  -Axk 
to  fiilhiv,  iheir  example.  Messrs.  lain  ker  aud  iJisuiu?  repliod. 
In  ).r(i|i'  -in.;  the  "Visitors,"  Mr.  11.  ilii^t  referrccl  to  the 
troubles  and  woirios  to  which  the  company  h.id  to  submit  in 
the  shajH!  of  "  specitications  for  a  ilozen  lamp!i  and  -'lb.  of 
fuse  wire."  Ho  had  heard  that  Mr.  Philip  Daw.'-on  had 
dovisvd  a  i>cheme  whereby  the  ozone  at  Uri^hton  would  Iki 
converted  into  oxygen,  and  the  elctiricity  piiHliue  I  tlieieby 
employed  for  ranning  the  L.  B.  &  iS.  C.  trains.  Mr.  l>aw.soii 
dkl  not,  however,  oonfirm  this  statement  in  the  course  of  his 
reply  to  the  tooat.  AnoUwr  name  coupled  to  the  "  Visitora" 
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was  that  of  Mr  ('uinv,  cenenU  lu  inagcr  of  the  Xatiunal 
Telei^dUe  Co.,  wlio  rofuoM  to  disclose  anything  ivl:iting  to 
the  «greiHi>ei't  with  the  Covernnetit  not  «lre%>ly  known  t<>  the 
paUio.  He  n'»K  Hun',  however,  tliat  great  (levciniimeiits  would 
MHitM:  in  toUplumy  befon  tbs  traaafor  actually  took  place. 
Kr.  Irwin  (diiniiiMi  «f  die  DqUw  Electricity  Committee) 
also  tepind  to  tb»  aama  toaat  Mr.  Hnthant  proposad  the 
"Dire«tora  of  tbo  General  KloctiieCo.":  Hr.  Davia  replied,  and 
th<-  io.ist  of  the  "Cliiiinnati"  woi  given  hy  .Sir  Kichatd  Amlrey. 
An  excellent  i^ntcrtainhicnt  waa  provided  during  the  evening, 
and  all  speakers  were  uniuiimont  in  praia*  of  the  General 

Kleotrit  (.'o.'."  niannfjcliirea. 

UniTenity  College  Engineeriog  Society. — On  FiiiUy, 
Keliniary  3rd,  Mr.  \l.  ixiwvrn  (sludent  i  reud  the  th«t  [iMl  of  .i 
Paper  on  "  Electint  Tmiuways  "  before  the  Kn^iineerinj;  Society 
of  l'niver»ity  College,  1,'indoii,  Dr.  J.  A.  Fleminji.  F.li.S. 

Sl'ice  rresident  of  the  .Society )  being  in  the  chair  Mr.  S.n«  ci 
salt  with  the  fonetniction  of  the  jiemianent  way,  overhea<l 
•qnipnnt&'c.,  /  ontendini^that  the  v'roovcJ  earhjitl  an  advan- 
tage Over  the  eoldered  type),  and  trolley  heads,  illustrating'  the 
Paper  with  ajiadmAna  of  the  various  porta  and  i<aroplvK,  con- 
clnding  with  a  deecription  of  ffeneratoca  and  the  ayatem  of 
feeding.  On  FHday,  Febniary  fOth,  Mr.  R.  Sawert  flOntinued 
hh  Puper  deecribing  the  diflbnilt  typea  of  trMWan  and  their 
e<{uipnteiit,  iVe.  Mr.  Sawera  then  exhibited  one  of  Meurs. 
I)ick,  Korr,  iV  I'o.  s  serie.s  parallel  trnmcar  controllera  (Short 
nnlem),  explaining  fully  the  fonuceliouii  ami  mode  of  opera- 
tion. Dr.  .1.  A-Fleruin-;,  in  proposing  a  hearty  vote  of  thanks 
to  Mr.  Sawers  for  his  interesting  and  instructive  Paper, 
rt  it  i  I  L>  1  t  II  the  difticultios  which  had  had  to  l^e  overcome  before 
the  electnc  tmnicur  could  reach  its  present  day  form,  iiointine 
out  that  each  pii  i  c  ;ipp,aratus  was,  so  to  speak,  a  cjisc  i  i 
"  the  survival  of  the  tiltesl."  He  then  giive  an  outline  of  the 
great  problem  which  electricAl  engineers  in  this  or  the  next 
generation  would  have  to  combat-  viz.,  the  electrificatiua  of 
main  line  railwayis  rcfemng  to  the  work  which  is  being  done 
at  tlie  prawnt  time  witti  respect  to  miburbun  lines  and  the 
diC«z«nt  axperinwnta  with  high  and  Iow-t.cii»iiii>  traiiKmi^sion 
which  ore  now  being,  or  are  about  to  be  marie,  by  various 
nilway  eampaiiioi.  The  following  stu<lvnts  took  part  in  the 
diaeii8ti<Mi:^Mea«r«.  A.  F.  C.  Pollard  (Vico-PreaideQt>,  W.  A. 
EreleWh,  N.  H.  Hamilton,  F.  C.  Prentice,  F.  J.  Kcan,  and 

Mercury  Vapour  Lamps  ixi  a  Newspapor  Prwtuig  Worka.  — 
The  following  is  a  brief  summary  of  tlir  clcctri<:al  ei|ui|'nieiit  of 
the  new  building  of  the  ,V-  )  ""/•<•  7V<./<  s.  whi<-h  contains  J 1  tuilcs 
of  1  ri  I'l  l,  and  71  miles  of  wii- .  .in  1  ill  take,  it  is  sai<l,  no  less 
than  i.OOOkw.  houi.'i  daily  from  tlie  niain.s  of  the  New  \  ork 
PMison  Conijuny,  it  iias  ini;  been  dncideil  <|uilt'  «arly  not  to  put 
in  an  i-ilitiil  plant.  The  t>ler!tii>al  eipiipnicnt  inclinles, 
afconi  11  ii'  the  El<--I<h:<!  II  '  New  \"ork.  111  motors 
of  diffen  lit  u>»keis — 4,000  incaudesccnt,  l.'i  an-  and  4".'  CoopL-r 
Hewitt  lampa.  Thet'oojier  Hewitt  mercury  tubes  are  employed 
in  both  the  composing  and  press  room.  There  are  TJ  such 
lanpa  in  tiie  former  ilepartment,  and  for  the  make  tip  tables 
they  are  consideraii  by  thoee  who  have  woriced  under  th«m 
Yery  aatiafaotory,  giving  a  coot,  soft  li^ty  not  unlike  thnt  of 
daylight  With  regard  to  the  type-aetting  machiuery.  Ac  :i> 
the  light  casta  no  shadow  the  type  can  he  seen  from  any  jm-i 
tinn.  New  type  also  can  be  c^isilv  ri'ud,  as  it  has  a  dull 
appt'.iranee  and  c;i!>t<  no  retleition.  Ylu'i«  are  also  fotir!am[)s 
in  the  mailing  ilcp;»i tment.  In  the  press  and  stereotype  riMims 
■Jii  < 'iHipcr  Hewitt  lamps  are  installed,  lighting  four  double, 
<|U.iilruple,  octuple  pn->>es  and  two  autoplave  m.ichitu-'.  The-e 
tubes  take  the  place  ot  I."'.'  incande-ceiit  l.>in|is  and  I  I  arcs, 
consuming  ))ut  one  tliitil  of  tbe  cut  tent.  Tiny  light  the  iour 
prcs-'  s  thorotiirhly.  .IS  wi  ll  as  the  aicu  of  17,000  h<|  It.  oi  llnnf 
a|iacc  with  a  ciilin^  "Jlft.  hi^h.  The  origin, il  is:im;itr  loi- 
tnn  i'  Ut  Willi  ares  aud  inc<ici<lr~i'ctit~  w.is  l."ik\\  'I  hc  < '.i.rjn-r- 
lli  wiii  i.'Utlit  oonsumct'  fl"46kw.    The  tvpc  i>i  i.miii^  u>..|, 

t  ll.ilr.;   •«•.")  :im]>Cri  <  ]n  r  ]>  lir,  li:iVi-  for   lO'.l  l'J6  volt  r;|'  nits  ;i 

It.'li;  uiviiiu  le  ngth  ot  .'If, 111.  :im)  .i  total  lulie  b'tiL'tb  iA'-iuII  ot 
37  ^in.  The  diamvtor  of  the  tubv  i»  lin.,  ami  the  h^iigth  oi 
the  ««upcnaion  bar  Tories  from  Sin.  to  4ft.  With  only  a  Sin. 
■uajM'nsioti  bar  the  lower  end  of  the  lamp  is  l&in,  from  the 
ci-ilinK. 


Board  of  Trade  Ketnm  of  Tr^imwayB  and  Light  Ballways.  - 
.\  of  Trade  return  ii  is  ju«t  been  publishe*!  showing  the 

.•mount  of  capital  authorised,  paid  up  and  expended,  the  leu»d| 
of  line  authorised,  ienfith  open,  Ar.,  of  all  the  tr.miway  and 
Itght  railway  amkrtakinea  in  the  United  Kingdom,  The 
figuTOS  are  giren  down  to  Deoembor  8, 1903,  in  respect  of 
pmies,  and  MaidtSl,  19(H,  mraapect  of  local  authoritieii,  and 
pariicnlan  are  also  given  of  the  gron  receipts,  working  expen- 
diture^ net  receipts  and  their  application,  the  number  of  jxas- 
sengera  o«rrie<l,  quantity  of  electrical  energy  used,  and  the 
number  of  miles  n«n,  as  well  as  the  number  ■  i  li  engines 
.lud  cars.    The  retinn  is  in  an  enlarged  forin  totiijared  with 

',  previous  vt  ;ii-.  t'li-  h  iviiig  been  iim  c  -ii.aicd  by  thu  inclusion 
of  linc«  &iiirt  iuiii  1 1  under  the  Light  ii'niiw.^ys  .\ct,  and  the 
increased  irituinintion  re<juirid  to  adapt  the  tables  to  the 
circumstiii- ,  -  m!  ,  I.  rfric  traction  From  a  comjurativu  'l'.ible 
:iiL'h\il  ti  I  111-  i.turti  i;  appears  that,  as  com  (wired  with  l!s7H. 

I  the  number  of  r  inte  mdc«  open  for  tratlic  ha*  incroaseil  from 

■  2Ci»  u>  1,S  10  It:  1  '.'ii:}-4,  the  cipitil  expenditure  from  £4,207,35i* 
to  £l<3, 1^1,44 1,  the  number  of  paaaengert  tarne<l  from  MO 
millions  to  1,7'J9  miltions,  and  the  net  reeeipl^  from  £2:tO,'J.'>6 
to  ,£2,912,110.  The  capiUil  expenditure  includes  the  cost  of 
both  old  and  new  penuancnt  way  in  the  ea»o  of  horse  tram' 
ways  reeoostnicted  for  electric  traction,  and  aho  the  purchase 
nrice  of  hona  tCMQwav  systems  that'Ium  haen  acquired  by 
local  authoritiea.  At  the  perioda  mantiooed  above  than  were 
l,4r>-2  mOea  1  chain  of  tramways  in  the  tfnited  Kingdom 
worked  electrically,  lOS  miles  ."i^  cliain^of  st«am  lines,  -9  miles 
70  chains  of  cable  trams,  {  miles  2  chains  driven  by  gas  power, 
and  2'1-">  'J2  chains  of  hor.'^c  di  ,i  i  ;i  M  ^in  ivny^.  "f  -.lii  ,  total 
1,147  miles  .j'J  chains  were  in  t«e  Iwtus.s  oi  local  auiionties, 
.iiiil  the  remainder,  092  miles  14  chains,  in  the  hands  of  com- 
panies. There  were  on  March  :il,  U'OI,  l'«2  municijial  tram- 
way undert-ikings,  and  on  December  Ul.  1903,  150  compivny 
un<lertaking.s.  The  return  comprises  .57  pages  of  small  type 
and  figures,  and  is  in  two  |»arts,  the  tirst  rcdating  to  capital 
and  the  second  to  traihc  Fiii  tramways  supplement  i^'.ied 
with  Tl't'  Elf'  li  iniii  for  Fi  In  n.u  \  '.rd  gives  ]>articulars  to  Deceta- 

\  bar  31,  itfOi,  on  mai^'  points  dealt  with  in  the  above  ratum. 

taflke  FtercatlMi  la  IMffereot  Oonntriea. — A  oirettlar  was 

aildie^sed  last  May  by  the  .Manpiess  of  Lansdowne  to  the 
liritish  repres^-ntatives  in  various  foreign  places,  requesting 
them  to  leporl  on  the  lawsiii  i  n  i  tn  their  respective  c(»untrie.s 
for  regulating,  restricting  or  preventing  the  emission  of  smoke- 
These  r<!ports,  13  in  n;indier,  have  now  been  puhli^he'l. 
•Austria  has  no  special  laws  relating  to  the  regulation  id  smoke 
emission,  but  the  sanitary  laws  einjMiwer  the  autlioritie*  to 
refuse  saiioiion  for  the  estJibli>-hment  of  factories  -'which  are 
calculated  to  endanger  or  harm  the  surrounding  neighbourhool 
by  the  emission  of  an  injurious  rpiality  of  smoke. "  .\!though 
IK)  s]iceial  la»  s  ha>e  been  framed  in  BaYOia  for  the  pur))o«e 
mentioned,  yet  the  emuke  and  soot  nuisaiHie  may  be  dealt 
with  by  a  number  of  laws  on  kindred  subjeels.  Belgium,  too, 
x-i  witiiout  any  f>peei,il  Uwg^  but  a  licence  must  be  obtaine«l 
from  the  authorities  previous  to  the  erection  of  any  works  or 
factories  of  a  (Ungerous,  unhealthy  or  objaetionabte  natun. 
The  smoke  queation  i«  dealt  with  in  France  hy  a  police  oidi* 
nanea  which  prohibita  the  protonged  emiastoin  cl  thieit  hhuk 
smoke  from  luduslrial  works,  but  allows  an  emissiom— after 
stoking  furnaces  every  morning  and  after  each  suceeMlva 
stoking  during  the  day-  three  times  .is  long  a«  that  allowed 
I  ill  London.    In  :;iO  well-founded  compl.^int8  irere 

luilged  ;  in  l!iO0,  101;  in  I'.WI,  :  and  in  190J,  In 
I'nissi;!.  tliere  is  a  State  aided  system  of  educiition  for  stoker*, 
by  which  they  ure  trained  in  corrci-t  mctho'ls  of  tiring.  At 
Duda  P'  sth.  all  .  liimneys  used  for  l>oilers  having  a  heating 
surfai-e  of  ?>  si,n  iro  metres  (H2  sq,  ft )  ornioro  or  lor  furn.'u.es 
consiiniing  ujiw.ir.ls  of  44lb.  coal  per  hour  must  be  funiishcl 
with  smoke  coti-  iniin::  a|q>1ianees  t  :i  '  e  iporovcd  by  the 
enginecrin',;  depnt tnii-nt  i>f  tbe  iiin:.i'  julity.  In  Italy, 
woiks  enijttiiig  noxiou-  fiitiies  must  l>ti  e^uU'iisheiJ  iu  the 
•-oiiiitiy  and  ,it  a  distitnec  from  inhabited  houses.  In  the 
Netherlands  no  building  which  may  caiue  annoyance  may  l>e 
ereeted  williont  the  permtnion  of  the  muideipal  authorities. 
The  muuicipality  of  JJresilcn  forbids  the  constant  emii«Hoa  of 
smoke,  ami  has  ap|)o!nted  an  iiv|iector.  litis  inspector  » 
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MsLtoiI  l>y  uii  export  foroman  ■tokw,  whOb  it  i^pemii  w 
fiv<tuently  called  i){ion  to  give  pmctical  ifliutfAtioni  df  skuful 
Rtdkin^'  in  nnliicing  the  voliuno  of  imoke.  In  the  United 
States  the  regulations  vary  in  different  States.  Phihdclpliian 
regulations  set  "p  ii  colour  ncalo,  an<l  forbiii,  for  instanro,  the 
emission  of  tiniokc  of  it  density  »tithcioiit  to  cut  off  ^4  |ier  cent, 
of  light  in  the  case  of  a  rhiinnev  less  than  .'>Oft.  high-  This 
does  not  ■i{>^>ly  l>>  smoke  euiitieil  Ixjtween  I  a.m.  and  7  a.m. 
The  penalty  ib.-'LT'  f  ii  i  li  .iToin  r  aiul  the  violation  has  to  l>e 
notilini  within  five  days.  Tlie  smoke  nui.-iunce  is  dealt  with 
in  tlir  Sr. lie  of  New  York  in  accordance  with  the  Puhlic 
Health  l«'iw.  This  pivm  tlur  authoritic!'  power  to  remove  the 
source  of  annoyance  if  the  ownor  dots  nut  d"  it  hinii^elf  when 
nN|«e8ted.  Chicajro  has  a  chief  smoke  insjH-ttor,  and  no  one 
ui;iy  \m;  [iroiiccuted  fur  the  oniis'iion  uf  >len>e  .smoke  unless  at 
itMl  three  noticw  have  be«n  wrveil  within  10  day*  ftiw  to  the 
pnMeeutipn. 

The  Biitkh  AMOebtttMH.— A'a/ifi^  ba«  published  a  ]>reliuii 
may  amouncenent  with  regard  to  (be  aiMlin^  of  the  British 
AiMxutioD  for  the  Advuicomedt  ol  Sdence  vbieh  irill  bo  hoM 
ia  Sonth  Afrioft  ttii*  mmmr.  Tho  cfleM  p«rty  "  of  giu  .st.s 
invited  by  tho  central  executive  committee  tt  Cepo  Totrn,  and  I 
noniinatt'd  in  the  first  instance  !»y  the  council  of  the  Associa-  I 
tion,  numhcrs  upwards  of  150  pei'sons,  comprising  mcmhcrs  of  i 
the  council,  past  an<l  prciM>nt  L;eiieral  officei-s  and  settittrml  I 
pr<-sidenta,  the  prcicrit  MSctioiial  otiiccrs  and  a  certain  pro|>or  j 
tion  of  the  leadnij;  members  rjf  each  section.    To  this  list  has  i 
yet  to  lie  :iddo<l,  tin  the  uominaliMii  of  the  i>rgiuii-«ini;  c<mi  I 
niittec-s,  the  nnme.s  of  i-epre.^'  u- c'l'.-  i..(ri_r.  hhI  ruli  -iiil  uilmi 
(if  science,  the  total  number  of  the  oHicial  party  being  rte-lrictod 
to  ".'00,  including  the  li'cal  othcials.    It  is  hoped,  however,  thiit 
many  other  m«mbera  oi  the  Ass<)ciAtioa  will  also  attend  the 
nieetins;.  Tho  preaidflnte-elect  of  the  mioiu  aoctiaoB  are  ae 
follows  : — 

A  (Miith<nialii.-iil  anil  I'liiciciil  Science ^.  Prol.  A  R.  FnrHylli,  K  ILN.; 
It  (Clunustry),  Mr.  (1  T.  iieilbv;  U  tEnAweeritm).  OoleiMl  Sir  ColiD 
hcott  Mont.'! ita.  (i.t'.s.i..  K.(Ul.a4ltB. :  L  (Mocatlaoel  8ei«DC»}.  Sir 

Hichi,id  C.  Jclrb.  .M.I'. 

In  view  of  the  nomiTOUH  towns   to    be   vi.sitcil  by  the 
itioii,  u)  which  lectures  or  addrei»c8  will  be  giren, 
the  nundH-t  of  luctnrers  appointed  it  much  burger  than  uaual. 

Amonj^  the>e  are  :  — 

f  lyiy  ti-.ini:  Vtnt.  I'oullni  on  Uuiihf ll'ii  wnrli  in  Soiilli  .Mrica:  nnii 
Mr.  ('.  V.  B<iy»  on  iKiilij«  l  in  pliy^ii  *.  Iiur'uin  :  .Mr.  K.  .SoilJyon  rudiu 
ftctivity.  .V'tiif:htii(f  i'^i''  VtnoM  on  rnmpnnml"  nf  wtpfl.  .ffhiirtiu-- 
huf;! :  I'rof.  Ayrton  nii  duUibntion  of  )K>w»r  ;  I'r'if.  I'ortcr  on  mi:ktiii;. 
Kimlfrf'f>i :  Sir  Wjllium  Ciotikin  on  dio'ii  i.  i 

.Most  of  the  oflicials,  and  other  nienitiers  of  the  .Association, 
will  leavi^  Southampton  on  .luly  L'l'th  by  the  L'nion  Castle 
mail  .ss.  "  Sitxon,"  anti  anive  at  Cape  Town  on  August  l.'iih, 
the  u|ifnin^  day  of  the  meeting  ;  but  a  considur.ilile  nuniber 
will  start  from  .Southanipton  i>n  the  |irevious  SatUMlay,  either 
by  the  onlinary  mail  buit  or  liy  tho  intomicdiatc  .>te«mcr  sail 
ing  on  that  dale.  The  .-.._<  tioiial  mectin-^s  will  be  held  at  Cajx-  | 
Toivn  (three  <lays;  and  ■bihatniesbnrj;  (Ihn  e  days).  Hetwecn  j 
tile  inaugural  meeting  ui  the  foimer  and  the  voncludiu); 
meeting  at  the  latter  town,  opportunitic-'i  inll  be  ottered 
to  member*  to  ti^it  the  Xatal  battlefields  and  other  places 
of  interest.  Subiopicutly  a  party  will  be  made  up  to  pro 
coed  to  tho  Vietoria  falls  (Zambesi) ;  and,  tbould  a  suMicient 
number  ol  members  rc|n*ter  their  names,  s  speda)  steamer 
will  be  chartered  for  the  voyage  boue,  «a  Beira.  by  the  ea.^'t 
coast  route,  :ui  an  .nlteniative  to  the  retiirn  thnjugh  ('.i|)c  Town 
by  the  west  coast  route.  Thus  all  the  colonies  .uci  l;inxle*ia 
will  be  visiicxi  by  the  Assi-ciation.  The  tour  will  l.is'.  70  ilays 
via  Cape  Town,  or  a  wi  ek  ionf;(  r  via  lieiia  (all  sea),  li  .r.  ii;,- 
■Southainjiton  on  July  '."Jth  ami  returning  thither  on  O,  lui,.  r 
7th  or  14th.  A  I'  nnal  executive  coii>mittee  has  I-i-lu  uuii 
iititute<l  at  Cape  iowu,  with  Sir  lJa\  id  (>ill  as  ehuinuaii  ami 
Dr.  (tilchrist  as  secretiiry  :  while  local  committees  have  been 
formed  at  Johannesburg  and  rithcr  impi>rt.iiit  centres.  Frof. 
<!.  il.  Danvin,  F.K.S.,  is  the  jiresident  elect,  and  among  the 
vice-pre»ident.s-eloct  .ire  the  foilowing  :—  The  Kight  Hon.  Lonl 
Milncr,  the  Hon.  .Sir  Walter  HclyUulchinson,  Sir  Henry 
MeCallnm,  the  Hon.  Sir  Arthiu-  Livley,  Sir  11.  J.  Ooold- 
Adam',  Sir  Pavid  Gill,  and  Sir  Charles  Ifatealfo.  At  the 


invitatioo  of  tho  Association  the  loeai  committee  in  Johannes- 
burg has  nominated  tho  folknriqg  aa  vioe-pre'sidento  and 
saecetBiies  nqieeliTolf  «i  the  dlbmit  aacthmB : — 

ytatktmtittr*  and  PfnTftirat  Mfuee :  Viee-prtsMsM,  Dr.  BrtjrW ;  Sten- 

rary,  ^f^.  It.  T.  \.  Iniit  s.  <7.,-,rt/  rry .  >lr.  A  B.  milisiiu.  Ur.TV.  A. 
Caldocott.  i'li'rtarrriri'j .  Mr.  S.  .IrnningB.  Ur.  E.IVilliaaw.  Mltatioiwl 
Seienee;  Mr.  V.  V,  ^.:ii.:iint,  Vi-A.  Hfk'  ^iuvx. 


MBETIMQS  OF  BC1£NT1F1C  SOCIETIES.  &c. 
.Te-dajr)  FKtOAT,  rakraary  Mth. 

I'tivsicvr.  Si'CttTT. 
S  Ortiinmy  NtcetiiiRat  the  Royal  CollcRe  of  .'^c  ic  nc'   Kxi.ib  ti<io- 

roatl.  South  Krniiington.  Agenda:— (1)  "On  the  C'tirvaturL- 
M«th«il  of  Tettcbio;;  Qtotnatnoal  Optics."  by  Dr.  C.  V.  Drys- 
dalr  :  I'J)  "  Exhiliiiion  oi  Dr.  Maiuing's  Colour  Patch  A|>pu 
raois"  by  It.  J.  8owt«r ;  (S)  "A  Methed  «t  IlhlstlBtiO|  the 
Laus  of  ib«  Simple  Priidolimi  and  as  GaUbllleo  e(  String 
Mi>Jc-la  of  Uptical  Systonm,"  liy  J.  Seho(i«I(l. 
l!f>rm  Tf'S  vr  Ei.i  ituicaI.  Esoiseshs  :  M.\Ncm>ir>:ii  Utci'Ints'  Skciiov. 
f  JO  jum.  Uc«tin)' ol  the  Manclieetcr  School  nf  Ttebaciogj.  Fap«r 
lobs  nad  :    M<!lallo«i«phy."  by  Mr.  Itutteasliaw, 

^rpjiiu  UacUng  in  Mm  fisna  BniUiag^  Hitb-strset,  B«|br.  Mr. 
J.  t.  UiHon  will  eofl»m«ne«  a  coatM  of  tare*  leelofM  «n  "Tfaa 

Minute  Stiuctnr*  of  Mflals.  " 

El,ri  TRO  H*ii'r..Mi-  S.'.  It  rv. 
s  I  t>r    Concert  ilwlic«'  aighty  at  th«  Uolbom  lUwtaurant  (Kiog'a 

ll.JI 

SATUKDAY,  rebruaxy  SMlt. 

I.NsTjTirnoN  or  EbsrrHiCAi.  EmixKirka ;  Sttuaita'  Stcnmi. 
.  ..'<        tiait  to  the  Oreat  Nerlhan  A  COj  B»l«aj.  llMtai 

Moof8VtB.BtrMt  atatien. 
■coy-m.  Visit  to  the  Post  OIBe*  Otnixal  Ttlepbone  KishanAe. 
■OHDAT.  Februairy  anh. 

j'.M.   Mi'<'tit>K  at  tlie  Uarbaiu  C'>ilc'g>  o(  ^tcicnci-.   Tb«  (iiseiia- 
yion  cm  .Mr.  H.  Biaelcy's  PwHt  ** Dtscrtotien  an  SesM  Msnia 
u».(H.<cU'd  during  a  Beemt  Mtil  to  tho  Uaiud  States,"  will  be 
eonllniMd,  sad  Dr.  W.  II.  fborataa  will  nad  the  Mlmriag 
Faper  i    Notes  en  AUsnutini^eGiniit  H'orkiBg." 
Boentn  or  Aari;. 
Hf.m.   Cantor  Lr«tun  til.:  "latcnwlCoailHMtisn BoginaB,"  by 
Uugald  Clerk 
TVMDMT.  VeMraarjr  utb. 

hociKit  ur  Aitrit :  Coujsixi,  istuciioa, 
4:30  fM.  Oidinary  Uaetiag.  Far«r  to  be  nadi  "TIm  JIaagiae* 
ttata  of  Gieairr  Britain.— L  Canada."  by  C  P.  Just. 
iNfiiTs HON  or  Eu-i  ridCAL  ExoiNcni^  ;  Mvm  lujrjiu  Loi  xi.  S»xti«ii. 
7  .1'/  [i.m.    SloitiOK  ill  llie  I  nivci'^ity  il'liysicHl  Lelioratiiry).  I'liiier 
totwriiad^  -  ML-t'lmnicnl  Con  tni'-'i n  i  nf  Si«am  Ttttmnai,"  bjr 
W.  3.  A.  London. 

IsMiTi  TioN  or  Cmi.  li.N«.iSB»;H«. 
ii.m     Ordinary  Mcctiiin.    Paper  to  be  rrad  :  "  Surface  Condensini^ 
riants  and  uiv  Value  ul  Hit:  Yaoaum  Produced,"  hj  U.  W.  AUen. 
WEDNESDAY.  KstefeML 

IxxtiTCTios  wr  GivTi.  EwoiBMa:  Mriwrnt'  Ssctmn. 
SiMfMt.  Visit  te  biMset  the  wis  in  nrogrc««  for  the  widanhiB 
and  emkiaeBMni  M  VIetoda  BtstiaD,  L.  B.  &  s.  c.  Itailwi^. 

IsmrcTti'M  or  F.t.rcTMrii.  RsaiKixRH;  McDEvrs"  Sictiun. 

ui.  Meeting  at  f'J,  Victoria-street,  WesttDinBter.  S.W  \ 
l>i<icii?^>nr:  will  uko  piaoa  on  "  The  Uaa  Engine  r.  The  Electrio 
Mn-.:<  u-t  Su..:il  Wor^ihopDriviaf." 

THUKSDAY,  Saitili  ini. 

^iu^-'^■^^x  I'xivESnrr  BnoxNsnno  Soctitn. 
;  :;  j'<»    urJiiiary  Meeting  at  tiie  VnlTcnity.   Patter  to  be  ica4 : 

•■  Soui.  1    i:  ].  IDS  o(  Electric  Truction.  '  by  Theodore  Itich. 

1-11    :  loN  (■!•  KlJICTIUi  Al.  EsnlSKHBli. 

is  p.m.    iliUii  Mettinc.    Paper)  o  Iw  rnml :  "Type  StUioig  bjr  Tela, 
graft)."  by  bnnalil  Murray 

Cm«.  ,>.vi«  Mki  lUJSKjo.  E>.il\Kt;iu»'  S<K4£I». 
}>  fM.  Meeting  at  Caxbm  Hall,  WeiHainitK.  Vwgu  lo  be  nad: 
••  KnrinewItMi  Expert  Evldenea,"  by  JamwF.  Bead*. 

H<>M<1KN  SuCIFTV 

s  l'ijim.    .MceliOK  at '20.  Hanover  Stjii.^i     [."  N  tn.  W   |)r  William 
IVanc  Jtutcher  will  ojMii  a  dincuieioD  on  "  The  Neocasit/  ut 
A  .  ,mic  MeasnieaMot  a  X-Kay  and  High  fNq.iMMqr  Week." 
FRIDAY  March  Jrd. 

JcMoR  IxMnemM  er  Bmnna. 
-  /'  III.  Meeting  at  WeatmlMlwr  Psises  Bold.  Clsger  lobeisat: 
"  PWHibIs  ImprovcmentB  in  LucoiiioUtW  Fnelieet"  by  W. 
iMigland. 

llovAi.  iN'-nn'THix. 
.■/  p.m.    KveninK  diMtiurx' :  '■  Itecsnt  AdfaiMM  in  Winltsi  Tils- 
KTiiphy,"  b>  ii,  Muronl. 
SATVBOAV.  Harcb  4U>. 

UiJUKM>«  TKcHjiicii.  (kiioxKr: :  HcitatTinc  SociEr*. 
IJu  pan.  Uctting  at  aa  Batb-sUaet.  i'apsr  te  b»n«d:  "  iMcam 
Qcocntm  and  liieir  fkilmca."  by  <}.  Ktm 
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I  he  I'ostmiiatQr-Cieiiei'iil  has  i«3ued  a  mcmorttriiium  dat<hl 
February  14,1  t>0."i,  ;ind  setting  forth  aii  Agreement,  dated  Feb- 
mar}-  2,  l'.)Or>,  l^etween  the  Po«tniu«ter-iieneral  and  the 
NjUoual  Telephone  Co.  This  Agreemoit  Ins  been  placed 
before  the  House  of  Comniuns,  whose  consent  to  it  is 
to  l>e  graut«d  before  it  il  fiiiidly  ratKicd.  1'ho  provisions 
ol  tba  Agroemviit  are  •unnnriMd  by  Lord  Stuilsy  a« 
folktwe: — 

On  November  1»,  1901,  (he  Pi>«tina8t«r  (icneral  entered  into  an  AKtee- 
ttlMit  with  the  K»Uonat  Ti'l«tphon«  Co.  t,tU.;  for  the  purchaw-  of  th* 
plant  ol  the  04impiin]f  In  the  London  excliunKe  ar«*  on  ibn  tenninaUoD  of 
th«  eoiopany's  lirencp,  thiit 

be  parchai«iid  ut  its  value  lu  >ilu.  and  nu  prkjmoiit  ww:  U>  be  mail«  in 
respect  of  compulsory  purchase,  aoodwill  or  ptii'l  or  future  prnfit~,  in 
other  words,  Itae  purchase  wa«  U>  he  tMdi  va  nhat  an  knovn  as 

tnnmj  linni."  flw  Jk^tmtM  tin  gtevUM  tor  iBliiMiiumunica- 
taon  Mmm  fbe  lyitoiM  of  tb«  Fottnuwl«r-O«a«i«l  and  of  fbe  rompany 
in  London  durinfi  the  continuance  of  the  company's  licence,  and  for 
unifomiity  of  ratc».  Thi»  A^emenl  was  in  eflcot  approveil  liy  ths 
'lou*o  of  Ciimnvn'  itfr-r  fiill  discQBBion,  on  January  I'JOU. 

An  .\gr«rBi<  rit  •■n  :  in  '.ir  tinsB,  has  now  l>een  made  in  relation  to  the 
wbok  country.  On  Decombor  31, the  I'oatmastrr Oincral  will  lukr 
a«i(r  the  whole  bniimw  mnied  on  up  tu  that  date  by  tb«  company,  and 
will  acquire  the  plant  ol  the  coiupany  no  "  tramway  terms  '  So  pay- 
mont  will  be  made  in  rospect  of  ko^kIwiH  or  protiln  exiopt  in  the  case  of 
the  private  wire  buainetis  of  tl>ci  compiiny  (which  can  be  carried  on  with 
out  tti«  roHtmaitt<!r.Oeneriil't  lioenoe)  and  in  the  very  law  caaes  where 
the  cotnpaity'H  liccnco  ban.  under  (u  pmriiiMu  of  thn  Tihurmh  Act, 
iHliy,  Iwen  i-ju-ndcd  iM'jond  1911. 

At  the  optlnn  of  the  (jovprnment  thre«-fourthii.  and,  with  itic  convent 
ol  tb*  coiiipiiny.  the  whole,  ol  the  porcbitM  uoaey  ttiay  be  paid  bjr  way 
ol  annuity  for  a  leim  not  Buaeding  fO  jtm, 

Oirtain  powers  ol  objae&ii;  to  plant  as  mmftaUe  far  porahue  are 
n>M'rv«d  to  ttaa  Poatmaster-Oeneral ;  and  rules  for  tbt  gmtraetian  ot 
plant  are  laid  down. 

Inuring  ti)«  continnanoe  of  their  licence  the  company  arc  to  alton- 
intercotnniunication  uithout  addiiiorud  char;;*  between  the  i^ysleme  of 
the  I'ostuia»t£r-GeDeral  au4  o(  the  eotapany.  I'he  comp&ny  will  be 
fMalndod  toqi  dwerinii  l»«wir  «r  pnlmmet  m  kttween  laboonben,  and 
the  latM  ebafKed  hy  the  eoapany  wIV  ba  aonltned  within  otrtain  limits. 
If.  cm  i'ijtU|jlnj»t  and  after  full  ooqulry.  it  is  proved  that  the  ootnpany 
(tirinK  lui  inoHieient  scrvi:«  in  any  district,  the  I'littmnKtcir  tii-neral  m*y 
tiiko  vvcr  the  comrnriT'*  lr;i«inrs:«  in  t5;;t*  ni  nijcc,  without  any 

payment  for  goodw  1 1 1 

Oertiun  provisions  of  the  London  ARrmm-nt  winch  are  not  ol  general 
ep|illiiitiim  MOtain  in  force.  In  other  rrvpects  the  provisions  ol  that 
AfrMnaBtlwTO  bMO  aiaitnUatad  to  thoec  applicable  to  the  rait  ol  the 

The  Aciaainaatwm  haegiBeliindIii«  whan  OdnfboMdlijnnMilntiDn  of 
lha  HoQMal  Caia»M«,  «r  en  AogMl  81  if  not  dnapmnteA  to  Pwlia- 
ment  balora  that  date. 

The  preamble  of  tlie  A un  cn'.crit  lufci  -  to  lIh-  various  other 
agreements  in  force  bct»r-  ii  thi:  I'iist  e  ,i:i<l  the  National 
Ti'I.'iili"nc  Co.  Th.'  tir>t,  <it  •.hc'-.j  t!ir  I.iciMic.'  i>f  l^.-l,liy 
which  the  cuiu|Ktny  was  ,ii  m^i  ii  r.i  \i-(.rk  a  tuli^ithom:  tjxvhange 
business  until  December  M.  li'll,  tln  niuri  (umlitions  being 
Uiat  the  comp»ny  <ihoulii  not  letetve  or  (ieiiver  written 
mesKiges,  uml  th.it  it  >li'mld  pay  to  the  (;o>'ernnient,  an 
royalty,  10  per  tenl.  ol  the  j;rosK  rcceipU;.  .\t  the  entl  of  ISOO, 
lt<97  or  1901,  however,  on  giving  si.\  months'  previous  notice, 
the  Poetmnater-Ueoenl  lutd  the  o]>tion  of  purchase  at  .-i  price 
lixeil  by  tnatoal  agreemeot  or  by  arbitrution.  No  mention  in 
this  licence  was  made  ol  any  (crm.s  of  purcbaw  at  tbe  end  oi 
the  period  of  the  lieenee.  The  sccontl  Agreemeotmsin  1890, 
when  the  iW  Office  airuged  to  take  over  tbe  trunk  line* 
fnm  the  National  Telepbione  Cou  The  thmt  Agreement, 
known  as  the  "  London  Agraenen^'*  was  dated  November  1^ 
1901,  and  it  was  ugreed  thea  (wrfcr  ttl&t)  that  the  Portmastor- 
Genetul  sliould,  on  December  31,  Idll,  on  the  expiry  of  the 
Licence  of  I  ss  |  in  the  London  cxchanu'e  area,  purcha-w  oil 
Bturh  pliiiit  of  the  coni|Kiiiy  uiiiii:i  tli.,(  ni  i  an  was  in  for 
the  pur)>o9M  of  the  <xinii>iiivn  L.iuiltui  £.y.stein  at  tbe  lutl*r 
il.iti  ami  w:l'  t!it':i  .int.il>1>!  for  the  re<|iiiretneuls  of  tlie  tele- 
jjlii/tiii'  ,-i'n  i. ,  1,1  tl,!'.  I'ti.^t  Otlici-  in  thut  ure,^. 

Ki  li  .  i  iii  r  i-  I  uhmIc  to  t.'ir  f,.i :  iii.it  under  the  provi.sions 
iij  liie  Telegraph  Act,  ISW.  ilio  i>iceiiec  of  hiw  l>een 

^•xteiidcil  within  certain  ateits,  on  the  grant  of  Telephone 
Licences  to  local  authorities  within  llicse  areas.  These  are 
tabulatcti  in  the  following  aehedule  :— 


SCHEDULE  I.  Areas  wbara  tiie  Uceooa  of  1M(  has  been  Extended 
beyond  DecctalMr  31.  im. 


Exchange  area. 

Diatoto  «  '  '-Il  >  neeotieM 

cxi«nded. 

0«u  ol  afrecment 
relating  to  exlentioa 
of  licence  of  laM. 

Portsmoath  

Tunhridge  Wells 

June  80.   

April  Ml,  I'm  (subject  to  deter 

ayreenieni  of  Oct-  VK  IMI) 

December  :<I.  IMO  ......»«.. 

April  30.  ]<>•>«   

July  8.  1901 
Anguct  11,  11102. 
Angoat  U,  liMO. 

Seirtembtr  '27.  I9ML 
May  111  I'.'Ol 

The  tomis  of  purcluise  arc  set  foitk  in  the  followinj^  clauses 
of  the  Agreement : — 

■J.  I'urrhatr  anil  Snif  —iU  Hobjeot  t«  the pToviaiooaoi  (UsAcnaiMOt 
the  l'oetnia>tor-aencTal  6baU  itj  tai  Iht  ootapaoj shall  atll  aaa  contif 
on  Ueoember  31,  I'Jll  ;— 

(a)  AU  flanit,  iamd.  and  lirfUiaie  of  llw  oanuany  hnm^  Into  oaa 
with  the  ■aTieifwn  of  Mw  PoafanaaterOenOTal.  and  lo  nae  hj  the  oonmaDy 
on  December  31,  1911.  for  the  purposee  of  the  lieen^^ml  t>^lephotiic  basTnees 
of  the  i^nmiiany. 

[Il)  Any  li('rn»ed  tcl«>f!fi:tir>  hu<in<-««  of  the  eoRipany  which,  by  virtue 
of  the  Telegraph  Act,  1  '  ir  l  any  of  the  agreements  in  writing  between 
the  roiimastt'r-Uenerai  uiid  (he  :oinpany  particularly  spocitied  in  the 
liT«t  Kliedole  hereto,  or  of  any  other  Agreement  in  writing  between  the 
PostDiaster-Generalandtheoorapany  (whether  made  before  or  after  the  date 
of  this  Agreement;  can  be  triumacled  ffrinyp,  riml  iifi-  r  rnnril"  r  "il  Ifil  1. 

(<•)  Any  privat.;  wire  bu.iiness  of  ilif  t  jiujuns .  i  wiih  ,j;  pliii! . 

land  and  buildioK^'  in  um,  by  tiiv  company  on  beceuiber  HI,  I'.ili,  for  the 
purpiMis  ot  uich  bniineeit 

(il  l  All  ktoret  which,  on  f>o<*mber  St.  I'.tll.  iire  In  the  company  *  pos- 
seneion,  and  which  are  suitable  for  use  in  nceordojice  with  tlie  ntethoda 
of  work  dc-^cribed  in  the  speclHcation  and  ruIeK  ^et  forth  tn  (he  third 
(■(•hcil"!»  h«>rpt>.'  and  all  fTsrrit'irc  in  <h"  C'lmpany'i  poesescion  at  the 
^:laJ^■  'iiitf  pfMviLi-:i  -lii'h  .-ii'.',--  iifni  f  QiTi  it.  1 1 ft  I  -  reasonably  neceesary  for 
the  purpo«<!S  of  the  telephonic  business  of  the  coippuny  aooording  to  the 
ofdinary  und  iiusinteaJik*  w  «|  aaming  en  eeehbeeWiaa 

(2i  spare  plant  ot  all  daieriptiont  in  fha  poetaiilenol  the  omipanT  on 

December  it.  Will,  including  woiksof  all  kinds  !u  course  of  eoixtrudioa 
at  the  iwme  date  provided  fucli  plant  and  works  are  reaiionably  neees. 
nary  for  the  purpnsii  .uf  tVc  V  -iftfinic  bu^iincssof  the  ooiiipany,  uccordinj; 
to  the  oi'diiiiry  fin  i  hu-i  ii"  [■-.■■  w  iv  ,f  carrying  on  such  business;  shall 
be  deemed  lo  im  liUui  lu  u.>.ci  l\  tli«<  company  on  December  31,  1911,  (or 
the  parpoeee  of  tlie  cotopuiiv'it  t^lephouie  basing. 

i3l  Plant,  land,  and  buildings  iih.xll  be  deemed  to  have  been  brought 
into  use  with  the  i«nctioa  ol  th«  FottoiMltr-OanaTal  il  tucit  ylant,  land, 
and  buildings  comply  with  one  ol  lha  faUmriDg  eanditieM.  lot  aat  other- 
wise ;that  is  to  say  :  — 

1.11 !  If  <och  plant,  land,  or  baildijiga  are  in  naa  (or  aie  to  fliaiK  of 
being  brought  into  use)  (or  the  porpoaas  ot  the  eantpany^s  bouwattha 
date  hereo( :  or 

III)  In  the  oane  of  plant,  it  Kueh  plant  is  after  the  date  of  tUt  Agree- 
ment constrai  li-ii  I  v  llu-  r  .iinninT  in  aec<?r:lii'id!  '.vitt-  *he  "jwicificalion 
and  rules!       furlh  in  the  Tlur.i  .■-  ■hrrlu'i.'  hi'i.  t.i  .:r 
^     In      ^e  buil^ff.  it ^^^^^^^^^^.^^'^^j^^^^^^!^ 

writing  of  lha  Paatnaater^Oanand. 

Provided  that  no  exchange  nhioh  has  a  capacity  of  more  ihnn  IVO 
direct  subscribers'  line.4.  and  the  conKtrnetion  of  which  was  r.aniTii'ri  i"l 
after  August  In,  11M)4.  nliall  be  deemed  t<>have  been  broui;ht  into  ;!■<■  with 
the  sanction  of  the  Poatinanter  Oenvral  nnlei>«  it>i  ulte  aiLil  r,ip«'  a  .  shall 
havr  been  approved  in  writing  by  the  Postma^itcr  General,  or  unlest  at 
the  time  when  the  question  ari»fla  it  aball  ba  dalanninad  by  arbilialinn 
that  such  eichnoge  will  be  suitable  (or  the  reqniiemants  ot  tm  talaplienia 
service  of  tUe  Post  OfBoe  on  December  31, 1'.ill. 
51.  Suita>nlit,i.^(i)  In  the  ease  o(  - 

ii)  I'tiuit  n-.t  c!n«tnirliM!  in  accordance  with  tlie  specification  and 
rn  ei,  ^i  t  forth   j.  tiu'  tliii  !  h  jhedule  hereto  (other  than  switch 
boards  and  internal  exchange  plant  In  as«  on  Aiwrost  13, 19IH, 
and  speaifladin  a  Uat  tarnished  by  tba  eompaay  to  tha  dnUaialtr* 
Oananl  wiihln  six  months  (rom  the  date  of  this  AffeamantK  and 
ft)  Plant  ol  any  kind,  land  and  buildings  in  use  on  January  1.  1911, 
lor  the  pnrpoiM'K  of  the  eom|>any's  licensed  tclepliouic  buaineaa  in 
C"mp*^tttiv*.  FTphfin;?*'  ar^itGt  twbethrr  such  plant  i*  con*truet©d  in 
in'r  iT(  iu;rr  '.Titli  till'  ->u<i  .[locilicalion  and  rules  or  not', 
the  Postmaster  t>eneral  may,  by  notice  in  writing  given  to  tba  eoiB|iaiur 
not  later  than  Jnanary  1, 19U,  ahiaal  to  kuf  BW&  flant,  hnd  or  baUd- 
ings  as  he  conridan  will  ba  aaaollaMa  for  ue  aotaal  raqnlremanta  of  the 
telephonic  service  ot  the  Puiit  Office  on  December  HI.  1!)M 

.■1)  .Any  qiifjtllon  of  the  suitability  of  plant,  lati  i;  ir  lu  Mjii^;?  f  r  th« 
riiiiuirciiii'iilH  of  tlie  ti-lrjsh  'nic  sc-vice  of  the  Post  Urtice  raised  by  ihe 
I'ostnia«tcr  (ieneral  uri  n.i  ii.,-  lit  ;ii.:i>  .iinj  HUb-clause  shall,  if  tbe  parties 
ditfvr,  be  referred  to  arbitration,  and  if  Che  ooiapaiur  lotherwiae  than 
throu^'h  any  caniia  bsfond  Ihsir  oootnl)  lail  «n  oc^anra  Jnaa  My  1911, 

•  Ste  p  7  M. 

•  .vAr<itth  //.— CompatitiTa  Gxdaaone  Area.i :  Abergavenny,  Biidgand, 
Drightoii,  Briton  Ferry.  Cardiff,  Olassow,  Hull.  I«nd«n,  Mothyr 
l^vU.  NawcaaUe.apon.Tyna  (with  OaHahsndX  Maafott  (Manmnth- 
alura),  Pantyyooi.  Fontypnld,  FoilBBoudi,  BvanaM. 
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to  obtailn  ui  awuil  at  the  arbitntor  or  tribuiuki  to  which  «ucli  t|ut'«taai4  y> 
lUdN'  tb«  pKMiiiaog  M  this  Agnemmt  raiuaid,  10  Hu  «Saet  that  u>; 
plHtt,  1mm  or  building  ipecifled  in  ftny  notioe  of  oltfMtiim  ffixeo  hj  (he 
rortmniilrr  Oeneriil  uikIh'  llie  la^t  [neciilinp  »tib-clnMS€  v'.V.,  In  thi» 
opinion  ol  UtO  «tl"'-nil<:r  iir  Itibuiiul,  I'f  ei.ilali'.f  for  tlie  acltiil  U'luiti'- 
ntenti!  r>f  $h«  tK^ophonie  itervtde  u(  th«  k'sM  OlIic«  l>ec«inber  31,  i'Jll, 
th:  ob  rction  <iC  lh«  rartni««ter-Ofrnerai  thAll  he  deemed  vmlid,  and  he 
shall  uot  b«  bound  to  bu;  lueh  plaiit,  land  or  building  a^i  itloreaaid.  any 
IKbw  iRMnsioD  of  this  A^el^moDt  to  thr  contrary  notwlihttandln^;. 

(8)  rar  the  porpoM  o(  this  clauco  the  I'onttna^ter-Oenitral  may  f;ive 
onf  f>T  more  notices  of  ohjwtio?',  an4  i usstioiw  <if  »uitiihi'':lv  of  plant, 
liiii-t-  ur  Liuihli^K"  ial--iJ  bj  h-.-ii  iii.is  in  On  subj<>et  of  orn'  T<''<ri'ni--c  in 
arbitration,  or  different  qneatioos  may  be  the  aubjaot  ol  dilTvniot  refer- 
vnc«ii  an  inay  be  agreed  fevtmiB  Um  piitiM»  and  dw  fmMam  et  tk* 
elan**'  shall  aoply  In  either  OMe. 

(4)  Tho  right  o(  objection  ic-^erveil  to  the  PoBtma&t«r.<  leneial  by  this 
dftlior  in  mlation  to  plant,  land  and  buildln^^  >n  coiii|ietitive  exchange 
arenE,  prtrnil  tn  plnnt  ;'n;i'<trtif  :i>>J  tiit-l  ti.  ImiMin}.'?- conslructtd  or 
acquirr-ii.  .ind  Uj  innil  Rrijuut-ii  liy  ihf:  ii:Mfiai:_v  in  ^Li:::.  .ireai*  during 
lUll,  provided  the  I'ostmaettir  General  K<ve»  iwlice  m  writiiiK  within 
thiN  iMntlw  alter  l>eeMnb«T  U,  1911,  tfaat  b*  obiacu  to  buy  soch  plant, 
land,  or  bmMiiii*.  InaDefaoiMib*pit»vlrioii>MtbiidanMa«toiirbi- 
tration  shall  apply,  and  the  i|aestion  referred  iball  be  the  suiUthMilv  of 
the  plant,  land  or  boildings  (or  llie  actual  re<iuiremenls  ol  the  t>  l>  [iliomc 
nerTioe  o{  the  PoJt  Office  on  December  31,  I'.Hl,  and  the  date  bolore 
which  an  Award  moat  be  obtaint'd  bv  tlie  company  ^othemise  than 
tbtouoh  any  eauae  l>eyond  their  coiitrolf  shall  be  Septiimber  30.  11*12 

(§(  la  the  event  ol  any  plant  buin^  cxcli:iled  iVom  the  I'oelmaBter. 
^WMnFt  purchaae  under  tlie  |>n>vu<liin«  ol  tl>ii<  ciikUiie  or  iitlierwiae,  the 
company  «hall  give  tlis  PoKtitiiitttcT  (ifnrmh  »t  tlu>  n>«t  in  all  ihiii>;«  of 
the  roctinantur-General,  all  n  .i>  n'ih;<  I  i  iIum  s  fnr  ihv  oonntruotioii  of 
altecnatiT*  plant  in  eoaowliun  with  the  compaDy'i>  teicphnnic  yyNtt^ra  (ur 
UM  ofOB  tbi  tnatlit  •!  «h*t  Qtltai  to  tfa*  rii»ldiMM4l«Drral . 

4.  roliir.— <1|  HwtiIw  oh  OoMmtorSl.  1911,  a(  ■11  plunt  purchas«<1 
by  the  ru«tmaater-Oeneral  in  purduauie  of  thi'  provisions  hereof,  shall 
be  deemed  to  be  its  (air  market  value  at  the  time  ol  the  parcha>^e,  due 
regard  beinp  h;iJ  i;'  xhe  rntore  uni  tS.c-n  Lvm  iit  mv  ■  '  eiich  plant  and  to 
the  state  ol  i-4>iiii'  tli-'iru!.  itml  lu  Du'  i  n.j.un-i  im  r  iti  tt  it  is  in  such  a 
position  as  lu  iw  ready  iur  luuuisUiaU:  vuc».u>n  ami  to  it^  suitability  (or 
«Im  pur|Ki3ea  ol  the  Postmaatttr  OeiieralV  UleplMmui  nei  vice,  and  no 
kdditiun  ahall  be  made  to  such  vuluc  in  raii|>eet  o(  compuiNory  purchase 
lit  ol  KOodwiU  or  ol  any  proliU-;  wbiclj  m  k'>'.  h'xyn  Vi-n  f»r  lie  made  by  tlie 
oompnny  by  the  use  of  i!aeh  plant  .n  l  in  ili  ii  ni.  rin^  the  vithie  o(  any 
plant  no  »ilviuitat;«  arising  from  the  coDstruction  ol  «iieh  plunt  by  l<«ve 
of  the  I'oBtmaiiter-lienera]  apon  any  mllwuy  or  canal  over  which  the 
rostmaslcr-Ui'oeral  posse&Bea  exclusiv  e  righia  of  way  foe  tdegt&pbis  line* 
ahall  be  takao  into  nocount. 

(9)  Tha  value  on  I>ecember  31,  lUU,  of  ail  land,  halMtlUjl,  atom aaJ 
farnitnre  porchas^nl  fir  the  I'nstraaster  (ieneral  in  pursiianc*  of  the  pro 
visions  hereof  shiil i       ht  ([tir  mitrket  value  thereol  itl  '.liu;  ilLxte. 

(3J  Tb«  value  on  l>ecember  31,  lUll,  of  any  lieeu.'ied  telephonia  boainets 
ol  tM  aampany,  wfaieb  by  vfrtua  ol  the  ■^nNMBla  telarNai  1*  ta  Iba  flaM 
aofaednle  hereto  or  of  any  otiur  agrMOient  in  wrKac  beMaea  Iba  Poat- 
master  'ren^ral  and  the  comply  can  be  tran.';acte*l  a>  aforesaid  altvr 
Ikeoeaibur  HI,  I'lll  iiimi  from  the  plant,  land  Oiid  buildings  tisi' i 
therein  wbioh  are  to  be  valued  as  hcrRiubefure  in  this  cUum!  pron  idn.l  i 
Hhall  be  such  sum  as  maybe  hk^''^''  ti>M<>en  the  I'ostmaster-Oiiit'r.Ll  luul 
the  company,  re«c)trd  being  hit.i  tu  tlH^  net  protite  ol  such  businvo;  »n>i  Uj 
'thactruujtiKUnnea  and  oonditions  under  which  the  company  would  lurry 
on  tuch  h  after  December  81,  I'Jll, 

(4:  The  -  aluo  on  December  31,  1911,  of  any  privti  I-'  ■  Iiv  it-Kire;--  of 
the  company  (upjirt  from  the  pbtnt.  land  and  buikiiiLr>  u^-'d  theif.n 
«hieh  are  to  be  valued  aa  heceinbef  ore  in  this  claime  pras  ided)  shall  be 
lakaa  ta  ba  tfatae  yaan'  porohaie  of  tlie  net  |>roiiu  of  laeh  baiiiwai  on 
4ha  avenge  ol  lb«  thraa  yean  ending  Dcoeniber  .tl.  lull. 

(t)  All  mattenof  diffcrenoe  ari«inf{  under  this  clause  shall  be  deter, 
orined  by  arbitration. 

6.  OnHtmat  fitrrhr:*/.  The  rnt:tni;U!ter  Cteneral  shall  have  the  option 
c(  piiri'lia.MnM.  nil  l>>ici'mii<r  ill,  I'lll, liny  property  orassets  of  the  com- 
pany not  xpecilied  in  the  prucedloK  olauses  of  (ius  Agraenient,  and  (be 
pita  to  ba  paM  tbanlgr  ahall  baiatanaiMd^aibUnttiaauiaaaatha 
pufllat  diflbr. 

Clause  U  relatcis  to  the  deUtla  of  the  tntnsfcr  of  the  busineas 
on  l>e(;cinber  31,  1911,  or  "  oa  such  sub&equeut  dAy  or  days 
during  the  ywr  19iS  u  may  b*  lixtd  hf  the  Pobtmutw- 

(tciieral." 

(  liiusv  7  jiioMilea  that  tho  I'ostniaster-Cieneral  sfi;ill  h;i\o 
tito  optioQ  iii  I'iiyitig  the  purchase  niotiey  by  way  of  tLi  iainaljlu 
.itnnuities,  runiiui^  ovlt  ;i  |jcii(.Hl  not  e\i:of<liii,t;  'JU  ye.irs,  sikU 
annuities  being  calcuLit«d  so  x<  to  jmy  the  whole  <>t  the  |>ur- 
chase-muney  by  th«  end  <if  the  iieiiod  fixed,  with  interest  at 
the  rate  of  3  per  cent,  ptir  annuni.  If  tba  company  deaira  it, 
however,  part  of  the  purdiai*-iiiaB»y  not  weeading  one- 
quarter  will  be  {taid  in  cash. 

Cbmae  8  ralatea  to  the  probability  of  the  ulficers  and  sorvaiua 
of  the  company  Iwiiig  retained  in  the  service  after  the  transfer, 
and  is  as  follows 

1  It  is  probable  thsS  thu  Fo.-tr>i(i-,'.i:r  Oim-riii  \sill  hi'  pruiNaiiiJ,  ii|*n 
till  triinEfpT  to  him  of  tllu  plant,  pmjwrlj  sml  iisiicLi  nf  tlir  ouKijiiUiv  a.i 

provided  by  tbia  Agieemeat.  lo  take  into  his  service  a  considerable  pro- 
poithiB  ol  aneh  oOaata  end  aartaali  aa  tama  to  be  anuiigid  bttaraan 


himself  and  them,  but  the  t'oEtmaatei  GeDeial  will  not  MMnt  any 
obligation  to  reco^tnise  .lerrice  under  the  company  as  giving  any  olflaai  aa 
servant  any  claim  to  oonsideration  at  the  hands  of  the  Poitinartar- 
ff«neral.  either  a  'r^ii-tirdr  '.^Tvice,  emolument,  pension,  gratuity  or  eom- 
p>  rtsation,  it  beiiiK  tli'i  iiiuininti  of  this  Agreement  that  any  claim  oa  the 
part  of  the  offioen  or  >«rvftnUi  of  the  ooiBpaoy  arising  from  their  service 
under  the  compaav     psMsM  «r  atoiptiMatiea  ahaO  ba  dealt  with  by 

the  company. 

3.  It  any  ollicer  or  servant  wbo  has  been  conlinuouiily  in  the  serv  ice  of 
the  company  from  August  15.  1904,  to  l>eoembor  :<!,  lilll,  is  taken  into 
the  service  of  the  Pofiriifist'^r  General  ami  plarrt^  upon  th""  t^rmanent 
I'ltabliahment  of  the  I'.-^t  ut!ios  his  serv;f<i  iiadu-  thf  ln-tmaster- 
Ueneral  shall  (provided  the  autliority  of  the  i're&aiuy  or  oi  i'ujrliament 
be  obtained  in  that  behalf)  give  bin  aelaias  to  a  superannuation  allowanoe 
after  tiie  rate  aitd  under  the  oonditbUM  provided  by  the  Saperanoualioa 
ActH,  l«$4  to  18M  or  any  siatotorr  modldeaMan  thareol,  wowithnaitding 
that  be  may  at  tbe  dato  ot  hia  lawenMOt  bava  senad  laia  thas  10  yean. 

Unring  the  period  between  the  dete  of  this  .\^r«i>m>'nt  eed 
December  31,  1911,  a  number  of  "tcmuoraiy  aiiangoments*' 
are  pmvjded  tor  in  Clause  9,  to  ensure  that  the  com|)any  ahfcli 
maintain  ell  thoir  plant  and  their  nygtem  generally  in  good  and 
efficient  working  order.  A.s  in  the  London  .\greement,  no 
favour  or  preferunuu  is  to  Ihj  .shown  t<i  any  Bubgtrilier,  and  the 
i  iim|>  niy  111.1  y  Hot.  i>  .i  curiiliiion  of  giviii.'  .i  t<-li-iih'  mo  --oi  i  in 
Ciiiiiji  LlHiu  Willi  aa^  txiij.mge  system,  rwijiiirnj  ttoiii  aiiy  imisnii 
"the  grattt  of  «uy  facility  except  for  ttie  pur|Kij*e  of  gii  in- 
such  wi  vice  to  that  person.'  The  tarill' in  the  London  arc*  is 
to  ii  iiiiiiii  tlio  same  uis  that  li  •.ni  I.;,  tho  London  Agireinent,* 
ami  tor  other  areas  a  ^chi  dulo  i  t  maximum  and  mininnin) 
rates  (SchuJulo  IV.t)  is  pin  ;  In  c;ises,  however,  in  a  Inch 

at  the  date  of  tiiis  Agreement  llie  coinimny  R  chargi-s  in  any 
u.Ycliangu  area  exccoii  the  ma.\itnmu  or  fall  below  the  mini- 
mum chaises  spocihcd  in  this  ^mA  bchedulo,  these  maximum  or 
minimum  eharges  (a.4  the  case  may  Ik:)  are  substituted.  With 
the  consent  iu  writing  of  the  Postraaster  tienor.  t  otlu  r  ratee 
of  charge  (im^luding  rates  for  private  bninch  t  xch.in.i's  and 
other  special  services)  not  laUiiig  within  the  .'^calc  of  rates 
specified  in  Schedule  IV.  may  be  adopUMi.  Tbe  com]any 
and  the  Poe(««etei><i«aenl  ef^ree  U>  give  one  another  all 
reaaoutUe  feeiUtiea  for  loeel  mtaireetnmlmifbtion  between 
enbaariben  to  Poet  office  end  oomftmy  enefaengee  k  the 
same  are*  without  payment  of  any  tenuml  Or  other  addi- 
tional  charge,  each  party  providing  the  junction  wwea  for 
eonvoi-sations  originated  on  this  system.  The  Poittmsster- 
(  Jlmut.'iI  .'iiiil  tlio  i:oiii)intiy  will  ii-ic  every  rcason.iMf  I'lutcavour 
to  couii;  lo  iiU  agrO',;iui,;iil  as  to  t_hu  i.itea  to  be  c:i.u'j;ed  foi~  ihe 
11-8  of  the  exchange  system  of  uithtr  \Kuty  m  sudi  ar.jas,  it 
being  the  iulentiuu  tliat  in  -uidi  c.isrs  tlie  i  iiu.^  :o  Itu  tliarsfcil 
by  the  Postmaster-l  ojin'i  al  ,iiid  t':iij  coiiiji  uiy  -li  ill  It  iinifni'in 
Any  »)n»*stion  relaliii;.;  to  nit^s  in  any  of  tljoi»a  atuasi  .i-  tij  ^^  hi.  li 
ihu  [mrties  mayditlei  t<j  be  refoired  by  them  to  the  TrL\i.5ury, 
whose  decision  ihaJi  be  final.  No  terminal  charges  will  be 
made  in  respect  of  messages  puasing  over  the  tnink  wirea 
between  the  subscribers  to  Post  Oltice  and  company  exchanges. 
A  elauae  in  the  London  agreement  (No.  7)  relating  to  the 
ronlitig  by  the  Fo»t  Otiice  of  luiderground  lines  and  conduita 
to  the  comjiany  is  made  applicable  t<>  the  whole  country  with 
certain  moditicationa  aa  to  price.  The  rent  to  be  i>uid  by  the 
company  will  be  at  the  nte  of  £1  per  mile  of  douole  wire  (ler 
annum  with  «  miiuonui  d  490  per  mile,  meaBt  in  the 
eaaeof  ondergRmndwiieemitezoeediog  a  quarter  of  *  tnJk  in 
length  led  mm  •  main  aable  to  a  distribution  pcnnt,  end  of 
tindopgronnd  wirea  not  exeeeding  50yds.  in  length  led  from 
a  main  cable  to  a  group  of  at  least  10  subscribers'  offices. 
Where  the  company  dceire  to  replace  large  overhead  systems 
liv  Liiiik-i'gioiiiid  .syst<-m.^  the  r-ii<>  to  t.e  charged  for  tinder- 
^TMiiiui  work  m:i\  t>t'  tlie  subject  of  special  agreement. 

The  foliowiiig  -ub  elame  ii  added  runtiTe  to  the  noting  oi 
exchange  isw  itchboatds : — 

On  Uie  like  oonditkins  thi;  rostmaftter-aenaral  will  provida  lai  Aa 
use  o(  the  company  in  new  or  rditted  »xehait|^  of  the  oompasy  awlteli- 
boaida  adapted  to  tbe  Postmastcr-Oooeral's  exdiaoge  system,  the  rent  to 
be  paid  by  tbe  company  (to  cover  interest  on  cost  ot  construction  and 
depreoiationt  being  9  per  cent,  upon  the  emi  of  coa^tTiirtioit.  ^ucK  cost  to 
iiiL-IuJv  [ui  ullawanea  of  10  per  cent,  on  the  cmi  o(  ruAteriaU  anil  iabour 
in  respeoi  ot  snperviaion  by  the  head  ottioe  siail  and  local  staff  ot  the 
Post  Omoe. 

Another  important  sub  <:iause  is  as  follows  : — 
Tbe  Postmaster-General  will  eztand  and  a0ord  to  the  dtibrtcribers  and 
persotui  using  any  exchange  syslaas  al  the  company  all  such  pcetal,  tel» 
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nhoDie  an4  tokgrapbic  fieilitUa  .ao  lu  us  the  siun«  nuif  Ue  av»iUble}  as 
in  ifllgtda  la  anlMiribm  mmI  parwaa  vmg  latj  Pott  OIBm  ttnbMgt 
lyitom.  mmI  upon  riiiiD»r  tenm  and  eandlUoM. 

A  cIruh' (if  the  Ijoixi.')  ALTfjpment  {No.  II)*,  referring  to 
wajl&ivcs  aloii^  i-ailw;iys  uiui  c;inal»  ii>  i  xti-nileil  to  apjily  to 
all  otlter  excKiiiige  arciis. 

Ulklue  10  gives  the  FostmasterOeneral  coiB|Htlaory  powers 
in  thft  CM*  of  inalHclent  awviw : — 

10.  I  ro^bimiinihc  Erfutof  hxrfi-  in,!  SVrr>V<-.— If  «tui|f  IfaM  More 
December  SI,  Mil,  M|sr(«Mitallun<:  aire  iniu)«  to  th*  IVMlanator-Cemnl 
that  the  compnnjr  are  givitiK  an  incBieiiTit  seivite  in  any  eichanee  are*, 
and  upon  an  im|uir;  an  inipartiiil  perBOii  ajipointeti  i  j  iht  lioaiJ  ui 
Trftde  <at  wliich  unjaiir  tha  oompauj  and  ilte  (leraou  or  uer.toiis  luokUiK 
llw  z*|MMH»ti«m  iliaU  to  eatitled  to  In  faourd  ^  muu^mmI  to  addnce 
«ridi>iM*>.  it  ih«ll  b«  ueerulned  by  Ihe  mud  of  inofa  panen  lb«t  th>' 
oomimn.y''^  Mii-vJri'  in  Ihnt  arvu  i^*  iiii'lljcUfiit.  and  thiil  wK^h  incfticujncj  i-^ 
not  caoM?d  by  tlif  ntirea^ntinblc  willihoKUnK  «'  Vi»,vl(i»v«s  Ijv  any  local 
aulhoiily,  it  >-liiilI  br  latvtlul  fur  th<i  l'o>Etn>n>'trr-U(?ncral,  at  liiii  optioa. 
either  to  requiif  the-  ocmjmuT  to  t«ke  siicli  itt|H  as  ho  may  deem  neces 
Mr;  to  rvuilei  tlieii  icrviu-!  (Uici«ut  or  to  call  upon  the  l  ompaijv  to  Keilio 
hbn  th«  pUM»  land  and  bnildingi  useil  by  them  in  fiuch  ttchanK*  amt. 
lo  fhe  fllM  MM.  if  the  eompuiy  nabe  default  io  coniplyinK-  uith  the 
lotlma-^tvr  I WaiiTur*  tivitiiieiutriti.  and  in  lli«  -^uond  cuh«  (orthwilh  the 
company  ^hall  Nell  to  th«;  PciAtiimsifr  tirrivml  itii;  plant,  land  and  build 
iagH  uncd  by  them  »f  alor  >»\A,  and  «il  the  provision*  of  this  Agreement 
in  relation  to  the  nalolo  the  l'o"tinast<T  Oeneral  of  the  eompony  a  plant, 
land  and  buitdinc^  on  l>ccembcr  :U,  I'.il  1,  shall  apply  to  a  sale  under  lhi« 
clause  io  (ar  as  ^iich  I'rovii^ion?  ar>'  applicable.  I'poo  indt  dl^T  oa  the 
Portniaster  (ieneral  -iball  flx  in  such  eaF<i!  the  company'^  lieCQMtO  ttativni  t 
tcltplionic  bii-ii><>-  in  8Ui^h  atea  sIiaII  ceuae.  and  tbi-  company  shall 
not  bo  cotitU'd  lu  any  payment  in  N'-..pei!t  of  noinpul-^'ir^'  pnrrliAKc  or 
KO€>d%vill  or  iirnjpp«llvi-  or  hypotliriicul  prolita  in  rinpiiTl  of  their  bu«inc*ii 
in  the  .'.aid  area. 

Clause  1 1,  iiiiHlifyiii^  t)ie  I..oii«l(m  A}{re«ment,  isfta  io)h>n-9 : — 

11.  Jffliticitii.H  i  »  /  uii./oH  Attrf-ntm'.  -  'V'  ClailM  9  ti  the  London 
A?T«»rn«nt  fhall  a*  from  the  of  tV  -  Agreement  .^easie  to  bfof  elTeet 
.111 'i  l';.'  i>rovifion«  of  this  .l  i  ir.iii!  in  :>  I  kii  ;ii  to  U>«  puichone  of  the 
company's  plant,  laud,  buildin^'-i.  private  vr ire,  bu4iiuiw  Mora*  and  ulber 
property  •aH  MMte  tnd  to  the  tranafer  of  tbo  OMBpuqr**  biuiiiiiM  iImII 
hftva  effeet  In  Iba  fjoadon  eichanire  am.' 

Without  piejiidiLe  to  any  arr«nK*'"<ent*  bMilOfM  imd*  or  now  in 
progirtisA  bctvicrti  the  I'oatmiwtcr-Oencral  and  the  ooninaayaato  par- 
liciuar  work?,  the  rent  to  bo  paid  by  the  company  for  the  use  of  any 
underground  wires  which  the  I'ootmaster-GL-neial  may  at  any  time  aliei' 
lite  date  oi  this  Agroejuent  provide  for  tha  eo«i|Nuty  lu  tti«  Londun 
a—hiHB  ana.  nndcf  Uio  prandena  of  tho  Iiondoa  itmtttwti  ahall  b< 
at  tba  rata  «l  £2  per  nila  of  doolila  wire  par  amum  «b«n  the  win*  v  e 

provided  and  nmmtanuni  by  the  I'oiitmattcr  Q'  neral.  and  at  the  rate  of 
t\  per  mile  of  double  wire  per  annuiri  where  the  wir«8  are  provided  by 
the  I'ostmasi'  i  -Oeneral  but  are  maintuined  '  t  th^  pwi]»snT  ourh  sent? 
being  rcspectiv.  ly  calculated  as  though  cvcrj  uii  Itii-'i  i  ■  I  -.v  :k  c  ri'.iun-  d 
M  double  niies  at  the  leaat,  except  in  the  case  of  uuderxruund  wiri,-«  noi 

aaeaadini;  a  1  mile  in  length,  led  from  a  maia  caM*  to  a  diathbntian 
Mriat,  and  ol  undergronnd  wiim  not  exeeading  60yda.  in  langtb,  lad 

from  a  main  cable  to  a  ntau\>  of  at  h  avl  10  su)i«cfib«in'  officai.  And  the 
reiit«  in  this  ^tili  eliiumi  llpl!<■lfll^<l  shall  be  '^ubetituted  tortbaiWltBapaoifiBd 
in  the  «'cotMl  4cli<  duN     Uie  Lomlon  A){reenKnt. 

lit)  The  jiriiviMon'.  of  this  Agreement  relatint;  to  the  maintenance  of 
the  c«lO|>any'>i  plant  between  the  date  of  this  AKiveuient  and  I><H.'<imbi:r  .11. 
19Ua  lo  the  provi^ioo  of  switchboards  for  the  company  h\  the  I'oi^tiuasti'r 
General  and  their  maintenance  by  the  wnipany,  and  to  the  <  xt*  n<ion  to 
tile  tomvany'a  subscribeni  of  poiital.  t«  :.p!   •.■i  mi,!  t.  lr  l.^r.^n  ■ 

Ahjili  huv-  ''lU'-ct  in  the  l^ndon  exchftiv:*-  i^rc;,  aH'I  ^miv  pi-.^vi-iitn^  f  i::. 
London  Agrcmwot  which  m«  ui«un>.i:«tiMit  with  ttiote  piokisioii!!  unali 
eeaaatabaof  affect. 

(4)  SaTeaa  aloreaaid.  and  iav«lt»i« otherwise  herein  expr<!<i<ly  prnvidud. 
tlie  London  Agreejnenl  "hull  remain  in  full  (.nr  an  1  >  lit..;!. 

Clause  ]  |)rovi<li>?i  tluit  l[ic  i  niiiji.uiy  aliuil  hiciiilat*;  llio 
|i:i?^-iin<:  i)f  any  ;n.t  which  tbu  Pu.stinii,<ier  (leticral  iiiiiy  deoin 
iietf><.'^iiry  ur  liesiiuhlc  to  cany  out  the  |»r<ivihi<iiih<)f  the  .A^i-fi-- 
ment.  It  aUo  hinds  the  i-(>ni|iany  to  iiittiish  the  I'ostmiistci'- 
Oviienil  with  all  .'viii'h  iiiforiuatiuii  as  may  bo  reaaonahl,v 
required  hy  liiiit  for  tiie  i>iirpo«<-<  of  the  pHrchaae  and  tho  aiih 
3ei|iieiit  tiaiiisitction  of  telo|>hoiiii:  Uui$ine»». 

t.'lausrj  l  :>  |irobil>it«  \\n-  roiiijiany  fmini  asjsi^iiing  its  powers 
without  this  otmgiiiit  of  <ho  dxinMhtcr  <>eiieri«l. 

CUtnae  14  rouintains  tlu'  ptcMiiit  rights  of  the  Poatnustef' 
Goneral,  |>.irtt.'ii1.irlt  »ith  i^ani  to  oiitorinj;  into  a.i:r>'>'ment.s 
with  or  ^luiiiiu^  '..ck')>hune  lieonccs  to  any  other  coia('.uiy  or 
penon. 

Clause  is  atiitea  that,  unln-s  •.iictiiii  .,lly  |)iovidc«I  for  in  the 
Aprecmenl,  all  inulti  i>  of  ililt'erein  e  .'<liall  ho  releiietl  lor  urhi 
tration  to  thu  ICitilwny  atul  Cttnal  Cuuiiiii^ksiun,  or,  fuiliiijj;  tlieni. 
in  accordance  with  the  ArUitmtion  A«t  of  1889. 
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The  thinl  SchcJule  to  the  Agreement  is  a  mtxiihcatioii  of 
the  s|»ccificatjoii  tttuched  (0  WM  Londou  AgmOMIlt  WC' 

^ive  it  in  fMfHio. 

SCRKDOXB  in.— tpcdflcatloa  ana  UHa  as  ta  Claat. 

1.  DrfinltioKi — In  thin  xchcJole  the  term  '  «xeban)(c  vubaeriher  s 
iiimuit "' or  ■•  circuit  of  an  exchanxo  >iub8i;riber"  mrJitu  Uie  wlrts  itnd 
»pp:inifi:i*  <'nnDecting  a  c*U  ofhce  or  n  --i.*!*  ■rilicr'H  i-.rt'cr  i  whrthftr  on  an 
eic;  r-i'..  iiiiii  or  a  party  line)  with  a:i  ■:ii:haiiLi'  iimi  ti  ■  ;-irm  •'  junctlun 
circuit  means  the  wires  and  apparatus  viikh  canaic  l  .^ay  two  exchnuK' « 
in  the  aama eaoliange  area,  or  an  exchange  and  a  prescribed  I'o^t  OiHc? 
in  the  fania  aiobaBRe  area. 

The  t<rtii  "  tent  cubic:  "  meiui.i  a  telephone  dry. core  cable,  the  vrirea  of 
which  have  u  loop  reuixlanre  of  HH  ohm>  per  milL-  and  an  aviurage  mutual 
elrKjlroKiiitic  capacity  of  0  0-'>4  nifd.  per  mile  between  wire  and  wire  of 
each  pair  and  an  average  insulation  of  not  le«i:  than  VOO  iiieKOhm*  pcrnlla 
bt  twecn  wire  and  wir«  of  each  |«iir  all  ineai'nr'^meiits  being  made  at  BltF. 

The  term  "  tiot  ioalruaMDtx  "  :iie:uis  common  battery  inftrunntnts  fed 
by  a  battery  of  8S  Toltsthioo^h  a  c.icuil  which,  eicept  so  tar  ax  it  ooii- 
FiisC'i  of  exchan;;c  apparatui  and  jubscribera'  matrumente,  rball  have  > 
rr^i'  taace  of  'Mat  ohma  fall  beha:  in  o^  curdance  with  ihc  ^perification  an  i 
diagnun  id«otili«a  In  duplieate  belMC  Ihe  »xecn(i3«ol  thia  AcreenMnt  by 
tbo  aigaaMHia  of  tba  dHttiMar.ia^M  to  Hw  Post  Oiliee  and  the  aagineer- 
in-«}iicf  to  Am  company). 

2.  l  imiiif, — (1)  All  circuits,  whether  excbanf^e  subscriber*' clrenit*  of 
jm)ctit>ii  cirouitii,  ahatl  W  meialhc. 

1  ('J  .\ll  circuii.i  uiieii  u>ed  lor  i.peakijig  00  looal  aiebaaga  Unas.  «r 
!  thmugh  to  a  trunk  circuit  which  ilAcIf  ta  freo  trom  diltBlbaaBI.  dUlU  tt 
j  free  from  induclivc  (  r  "ther  distiirbanc«'s. 

)  i  .\il  ciicoit"  tliatl  be  so  iitrangod  th;it  each  exdtaofll  niblOlilMr 
>  ihali  be  'mable  to  overbear  what  paaseii  on  any  Other  than  bit  en 
i  irouit  or  those  to  which  it  ia  joined  tbrnosb. 
s  iv,u,/„.  /,>,.t.-Tb>-  use  of  iion  eondmstoiB  aball  not  ho  panailtod  la 

;  any  jxniii  n  of  a  ciicuil. 

i.  (  i',//'.  —  ill  .\11  liiirild  cables  »bill  be  ellieiently  pio;..-ted  by  iron 

ipip««  or  by  duci>i  oi  gla2.ed  earthenware  laid  in  coitctel^  or  by  ceim-ut 
Uoeka  tboronghly  matomd  or  each  odNr  naana  «a  the  foclmaaMr' 
Oenarat  may  approve  before  the  eaU«  la  laid. 

'  Ji  iJublia  ill  ftub*aye  or  tunnels  shall  bf  i^iip|jort»'d  in  nuch  a  mutincr 
'  U.1  to  prevent  fiiicture  i  f  ih<:  lead  coverintr. 

.).  Oi.  rAi'ol  iix'l  I  ,1,1,  '.n-  ■\l.mI  pi, I  •  1  Di-tributiiig  wires  (that  it, 
wirea  from  a  distribution  point  to  ev:  iiiiut  iibscribers  olTicwi  may  be 
carrie<l  cillusr  overlieud  or  nnder^rouml  aa  may  be  considered  df»nh^ 
and  overhead  diatoibating  wir«a  aay  aitticr  be  open  or  be  contaimd  ia 
a  cable, 

•J)  No  overhead  wire  extending  more  than  a  |  mile  from  a  distribi^tm 
point  shall  be  connidered  to  be  a  dietributing  wire. 

(HI  Wires  other  than  di.stributing  wirt^  may  be  curried  overhead— 
I     (<i    Kither  open  or  in  lead  covered  cables,  provided  that  on  ooaliaaCf 
I  (X>lc»  or  other  i>U|ipon.H  not  more  than  lol  wir«9  in  all  may  be  canicd,  ol 
I  which  only  4>4  muy  )»,  cijxiri 

\t,  In  C8l>lc>i  ol  any  kind  acro»*  a  river,  canal,  eatuarv  or  railway,  or 
I  acroi-s  ovoihead  e".>ctrir  wires  O'od  for  the  puipMie  of  lighiiii>;  tr;K.'lii>n.  or 
,  the  transn)is*ii:in  ol  |v>w<  r. 

( |i  Wires  btlier  tluit  distributiUK  wtiea  may  b«  earried  areibcad  uitfabt 
I  op«n  or  in  eabloa  without  Mferaiiaa  ta  the  finilatiaa  natalnad  to  tlM 
Iwt  in-('ceding  «uh-elanae-^ 

(ijj  In  connection  with  uny  exchanuie  system  or  part  of  an  ciehan.:i 
I  "yj-tcm  nhidli  nl  ihi'  date  of  tiiii*  .\RreeinL-nt  com-ists substantially  ot  ov,  i 
heinl  Une^  (u  list  o<  which  citlmnKf  ^y9temi  and  parts  of  eichajii;' 
sy.sicniii  lia^  been  fiirnished  by  the  coni|>any  to  the  l'o3tmB«l«r-fieofT*.. 
and  is  ideutitied  by  tite  Ngnaturea  ol  the  ii««r«t«ry  to  the  Fost  Otll(*  ani 
o(  tba  general  maaaRer  of  tlw  company).  Piovidad  tliat 
I     fi )  In  no  case  shall  ntore  than  104  cirraits  or^  wires  be  carried  m 
ii'-lcs  on  any  one  hne  of  p'>Ies  0(  other  si;i>por;5.  to  be  horcaUtr  CIM^ 
1  III than  llll  circuit.-  oi  ■in-<  ivires  l>e  heieeittr  ad'led  iaeoUeatoanf 
one  litic  «l  potM  or  other  aupportti  now  exialiug ;  and 
lii.  All«aMaabai««flera(«ei«aihanhalead.ooa«iad«lMBpntliaBUe: 

and 

iii  The  co  if  raih  cxcIiuhko  sv^ii m  or  |«rt  of  on  eichan;;e  yiiem 
j  which  is  tj'ccitii  'l  in  tl  l  aiuiciiuid  li>l  and  which  In  <  ilabliah*d  ir  a  town 
:  havin)^  a  population  of  .60.(KKI  inhabitants  and  upwurdu  40cordinu  to  x\\f 
laat  ctnauB  shall,  if  Ihe  coiiii>any  so  r€H|ucEt,  'uv  i-peci.\lly  considerfrl.  and 
in  respict  ol  each  such  cxcliaiitjo  system  or  par^oi  an  exchauKf  sy-Ujtu 
the  l'o»taiaiUer.O<>neral  >ball  t  f;  the  company  mtbio  six  calendar 
months  from  the  date  of  the  mmpany  *  request  WMthcrhe  is  pi«p»re.l  to 
provide  from  time  lo  lime  such  uodeiground  worli§  as  the  company  m«y 
reijuirc  for  cxtendio;:  or  uddio).':  lo  siicJi  t-xoliaiige  fly.stem  or  part  of  an 
exchange  .svitcm  on  a  systi-mntic  plan,  uud  in  default  o(  his  giving;  lo  tin 
eompany  nn  assurance  lo  provide  siu-h  works  ihe  lirsl  pn-eeiing  provi... 
to  thi»  «ub-ciauiiO  ^itaii  not  apply  in  tijc  case  o(  auoh  excliaage  iiyjiem  or 
pMt  o(  an  eaehange  ayaten. 

(A)  In  ea«e«  where  the  company  are  onabia  to  execute  aaderKroiuid 
uorkK  by  virtue  of  any  iKurcri*  which  ility  may  posio-?.  or  aru  -.mwdluii. 
to  execute  such  works  in  t'oiisis[jcncr  of  the  terui.R  and  conditi^»n«  pro 
I  po-.d  i.y  a  leu  111  iiut'oon-.y,  uml  ilie  fosltuantet-Oeiieial  (wbellier  tin- 
I  nnpany  p  is^i  s?  s.ich  jiowcrs  u»  lust  alorcsjud  or  uot>.  aft«?r  apphcaii.  ii 
•.0  hini  by  Die  company  in  that  ueliaK,  lefunes  or  failu  to  agree  wttbin  a 
leasonablc  time  to  provide  the  under^ound  worki;  spceilied  in  the  eom- 
p.=iny'!  applti  -ition 

(>,  l'".x<»-pl  a*  u!<;iiv..iid  no  wiles  o!  any  kind  shall  withoatthe  ciniient 
in  v^ritinic  i.'f  the  j',i»tmnsii'r'i'eii('rtti  be  carrieil  overhead. 

G.  T-tt  itj  A«-iti,Uitg.—M  iii«lruiiu>nl«,  wirea  and  appaistaa  ibaU  b« 
nieh  that  the  traaamiaiion  of  apanb  thtrebyshan  nod  ha  infKkr.ln 
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tiadibilit;  to  thai  aiffordecl  by  teat  inAlnim<>nii  eomweted  hj  •  InitKtb  of 
IWl  ckble  in  Mconlaiwe  with  the  lollowing  n>(n>l>tionH  :  - 
(l  i  When— 

(<t)  Any  two  «xebMig»  «ubtcrib«n'  einjuita  are  c  mn^fU^I  tORethw  on 

the  SHOM)  exchaogv,  or 
(6)  Tbt  etrouit  of  ma  sscbBnge  subscriber  whose  otliot  i«  on  ori« 
MlMiBgi  ii  "J— y  MM  ia  MODMtad  tha  aireuit  of 
anoUiar  wwJujiga  •nhmraer  wkoM  oIKm  is  «ni  t  dHlmot  Maluuigt 
io  the  wine  exchange  area,  and  the  radial  distance  between  the 
two  exchange!  doe«  not  exceed  10  mlleii, 
the  standard  of  spnieh  >imI  )>f  inferioi       tI-,.\-  ^f  i  ird  fn 

inetrornenta  contn  c: led  hy  u  IcriKtli  o!  ■.'<)  mWf/i  of  ic^:  cib;!  : 

Prorldad  that  wb«r«  an  exchange  «ub«eriber  a  ollice  ainiate  moae  iban 
5  mllM  from  an  exchange  is  connected  with  another  exchange  sab- 
scri  bar's  office  situate  raon  than  5  rnUns  from  aoolbat  axebaoce,  the 
standard  of  speech  hrtniwa  mok  oAieM  thkU  b*  dMBld  MtMlinOCT  II 
not  inferior  to  that  affoidid  tnt  inabiilMnll  MOBmM  hy  •  l«8tB  «f 
milea  .if  Iftt  cable, 

■J>  When  itjf  cir.ait  ol  «u  e^chaui-f  aubsciiber  "hose  ciilkc  on  onr 
exchange  in  an  exchange  area  is  connected  with  the  eircoit  of  another 

•xahaaea  ami.  aiul  lhandial  itataaoalMMMn  tin  twe  whaiigM  anaada 

10  miles,  bill  doe*  )<ut  ex«««d  SO  BilM,  tb*  alHriwA  Ql  muh  iIdiII  npt 
he  mtitior  u<  thki  :iitonU-d  by Mt  iBatittiiMatt eonMcM  ■  langtb  «f 
:tO  mll«(  of  te»t  cable : 

Provided  that  where  an  iMcbansrc  subcrriber's  office  situate  mnre  than 
a  mile*  from  an  vxchanKe  is  connected  with  another  exchange  subecribcr's 
oAea  ailliate  mure  than  S  milea  from  another  exchange,  the  ctaodard  ot 
apaach  between  auch  offices  ahall  he  deemed  aati-ilaotory  if  not  inferior 
to  that  afforded  by  ie=t  iiictnm^nts  onnnrc^ed  hj  a  length  of  r?"!  milcK  <>f 
l<<st  cable. 

(3)  Whan  the  oiieuit  of  anjr  cxehan^  subscriber  is  connected  to  a  pre 
aeriWi  poll  afliaa  !■  <h»  iaa«a  eMbanga  an*  tor  the  parpaaa  at  bwig 
eoimaolad  to  »  tooak  win  of  the  Pa«tnuiater-Oonen1.  the  atanilaid  ol 

speech  through  the  exehiui|^  M)li«cri)>er's  ciroiiil  and  ihe  junction  circuit 
or  circuits  combined  lexoluilvc  of  the  trunk  wire)  shall  not  be  interior  to 
that  afforded  by  test  mstrtiuir'nt!'  ^-nnnocied  by  a  length  of  a  milea  of  U'st 
cable 

Profldad  that  where  the  radial  distance  between  a  prcMribed  |i->fil 
offie*'  and  an  ezchaage  when  added  to  tha  radial  diatanoe  b«t««cn  an 

■itc)ianK<>  subscrflMt*'  ntlief  and  the  Rama  exehangp  exeecda  9  mili's. 
the  atandarti  ol  <!p<^h  •hrourb  tht  i^fchange  FuliecriW:"  i-  'Tenit  -mtl  ;hi' 
junction  circuit  or  I  iff  .lii;  c  nihiiu'd  I'xelnaive  o(  ihc  liu:ik  v-in-i  sliall 
be  deemed  aatiafwtory  if  not  iiifetiorto  that  aiToriltsi  by  u-^l  inur  irni  nl: 
connected  liv  a  lengtli  «t  K  inilc.t  n(  text  ojiltle 

7.  AuiiyM.— All  new  and  recoattruelcil  exchangea  »liall  be  provided 
atiih  aqUMalla  wIMm  aai  daMlw  HfMiitM  «i  vmr  tiahHia  anb. 
aerlbn*!  tinmit,  aad  the  aaUlit*  and  emrinpr  aI|Ml«  tball  be  aRaattaa  in 
all  ri-rnd!tlon.<i  and  upon  the  rmgeet  cireuiLt  uwd  !n  an  ei..'hange  area 
wh«n  coiiiiec'i  d  togellier : 

Provided  that  automalic  calling  and  denting  ap)iaT4tas  need  not  be 
provided  in  any  new  or  reconstructed  excliange  i)cHi(,'nrd  (or  an  ultimate 
maximoni  eapacity  of  not  exceeding  l,DO0  direol>«ubiuribcrs'  liuea  and  a 
fittcH  capacity  of  not  excMdIog  400  anolt  Um*.  U  ia  aof  UNh  <m»  a 
thoToUffbly  efliclent  method  of  oalllog  tha  awlUtoKa  aitd  aisnaHing  the 
clone  of  a  eonveraation  ia  provided 

8.  iLTchanfir  Eq«ipmenh.—ln  exchange  equipments  on  the  multiple 
ayatem  the  multiple  jacks  ahall  be  connected  on  the  branching  system, 
ext-ept  in  cs<ii!S  in  which  not  more  than  10  jacks  are  in  series. 

!(.  Jttiifll'K  '"■■'i'l-'iif <.  .Ttiniillini  oircnH-  c.;mnffSin?  •T'*h!infT!i  with 
pre«>cribetl  piwl  r-l1ii  slm'.  I.r  ])ni.ij('i)  »;"h  iiutoiiia:ic  BiRn;vlling 
arraoMUienta  of  a  character  approved  by  the  Pontmaster  Oeneral  and 
mMmSim  ior  mkiat  is  oaMitetiM  arlih  Us  tooak  liota,  moA  ahaU  be 


iMfiNdlBMdedtanMwilh«neikMsnlaitioB»Ml»ra»rlMnttiMto  tine 
ftnuHht. 

10.  SuUrritcrt'  /uifrincJir^.  — The  apparatiM  fitted  at  OMbange  sub- 
seribera'  ofTicrs  fhail  bo  eftieient  for  trnnSe  line  commnnii  jilion  imd  where 
separate  batten- arc  pi  i  wiiei  at  cucli  cvchio;,''!  9iiH-r  rii>«r'«  office  for 
apaaJcing  purposes  the  K.M.K.  shall  not  at  any  time  tall  Mow  i  vnlta, 
and  anoh  apparatoa  ahall  ba  aa  flUad  aa  to  aoii  al  a  elaaiiai  aignal 
feaing  tnuumitted  by  tiie  exahanf*  aabiaiihar  to  tbe  piMaribed  pix^t 
aAaa  tp  iadioate  tlie  close  ot  a  tnim  MaiwnUea. 

11.  IfMlff  III'  Srtf  A'./iii/iufnt,— WHh  a  via*  to  avoid  difflenlty  under 
the  last  two  preerMiing  clikuses  Ilk!  company  shall,  at  least  six  calendar 
months  heforn  the  bringing  into  use  ot  a  new  exohange  ei|uipmeBt  in  an 
eKchange,  lurnish  the  roHtmaater  Ocoeral  with  dia«ramii  illaBtiat:ng 
both  the  exchange  aabncribers'  circuits  and  tlm  methoil  by  which  it  is 
proposed  to  oAtoate  tbe  signals  on  the  jaaettOD  circuit*  at  the  preaciibed 


right  ot  the  Poalraaeter-Oeneral  to  rate  anj  ijre^tion  with  regard  to 
tlu  value  ot  ovBclHad  mtk  whieh  he  is  authorised  to  raiae  under  elauae  4 
of  this  AirttmaBi. 

(S)  The  spaeifieatioD  and  roles  ©»nt«ln«d  in  this  aehednle  do  not 
:i[iply  to  Ibc  lotiTiiKl  L-xchango  piav,*.  of  the  otmiiiany  .-pei  itisd  in  the  list 
to  OS  turn!  tn-'l  lit  tlic  company  to  the  l'oBtmast«r4>ei)erai  uuder  clause  S 
of  thia  Ag     I  t 

<t)  N(itntilii.L&iuUtig  anything  coDtalned  in  the  apecilication  and  rale* 
contained  in  this  achedate,  the  existing  internal  exchan^^  plant  ot  the 
company  may  be  ntilised  to  the  extent  ol  the  capacity  tor  which  it  has 
1 -?en  designed,  but  such  internal  oxehange  plant  may  not  be  extended 
l-cyond  ihti  capacity  fnr  which  it  baa  been  designed  otherwise  than  In 
oontormity  with  the  said  speeiflcatioD  and  rulea.  Provldad  jhat  U  any 
question  arises  between  tlie  Pootmaster-Oeneral  and  tha  OMMMIJ  M  to 
the  capacity  ot  any  internal  sxchaoffe  plant  the  qnestien  ihall  1w  datar- 
nilnt-'l  by  arb.iratioD- 

The  following  are  the  contents  of  ihe  fourth  Schedule, 
•specifying  maximum  and  minimum  .s  nmlui  c  huisi   i  — 

ticHBDULE  n.—muimm  tad  Ktotma  Ohaigaa  far  Oaa  of  tka 
iMkiifa  lytoian  «r  «w  Wnpaiij  atkir  ttaa  tto  Unlw  inkaifa 

Mttam. 

A.— Fob  Exi  Lv«ivk  Lixeh. 
(o"  Where  the  ofllce  ot  the  exchariRe  it?!lis.''ri!)er  is  within  1  m:'.r  oi  tlic 
•xehangewith  which  such  oftloe  i-  im':n>U»'.<  :y  oouncoud 

I.  Unlimited  aerviee  rata:  maximum  £10  per  annom,  minimimi 
par  annum. 

II.  a)  Mesaagc  lato ;  naahum  £8  ya> amiiMi, pto <d. par mwiiag, 

minloiam  £'i  per  annum,  pins  J  per  message 
(B)  Where  tde  oflioc  ol  an  exchange  subscriber  is  sitoate  more  than 

1  mi'.r-  from  thr  exch.in^'.-;  with  whifh  =nch  oW.ev  is  imiiipJlately  con- 
neftid:  ov.-r  ii-id  a't^jvc  tho  rop'-u'tisi?  cliargts  iitHr.Hiiii].  fi.r  e»ery 
additional  }  mile  or  part  thereof,  a  nutximom  additional  charge  ot  iis. 


M.  PnHeetUm  «^  f f mtfi*  — Wlwva  an  oiethaad  atacbrto  qntan  Died 

fnr  the  purpose  of  lighting,  traction  or  tbe  transmissJon  of  power  ia 
worked  in  the  lU^ghbotirhoM  ol  any  overhead  circuits  of  the  company, 
•uitable  safety  devlci'*,  inelddlaf  nuca  itod  lieat  cutis,  abaU.  io  all 
circuiu  likclv  to  ba  nffvited.  bo  ptovIM  feoOi  at  ttia  asahaagt  aad  ai  tbe 

exchange  anb«cribers'  officea. 

i:;  /     !  '  >  rroif rfora.— Bttebnl  Kgbtaliic  pntottont  aiiall  ht  pro 

vided  on  all  ciTCUitK. 

14.  fMinr/ilinn  ami  •'yii'iwj)"  -(1(  Propo4n;i:  f  m  tli'  niodilicatinn  .  I 
the  foregoing  spceillaatioa  and  rules,  either  geoemlly  or  in  relation  to  any 
particaUr  caaa^  nill  ba  MMidaNd  bf  Iba  FoiliiMtw  OaiwnU  a*  tha 
wmpany  (as  tlw  caw  mif  lN)f 

(» Ilwfaalthata«ariNaai«felafaraaH(attoiMMtbo(iiedh|rlha 
apa«MaaH«n  and  ndaa  aantolned  In  tiila  aaiiadala  ia  not  to  pnjcdloa  Iba 


(a) 


B,— Voa  Pam 


 1  HilalitknclbaBAtlia 

piir  eireutti  do  ttet  laapaeHvelj  axaaad  M^dc.  in  iMBth— 


!.  I'nltmitrd  «^rvifN»  mr^  ■ 

Willi/' t« r^i  h.M;'.'  iilit-crib.rsnacthe  samapilrtjf  Itaas 
tH.  nr. n, mum  X'A  ppT  annum  per  anbacriber. 

I ■•   W  here  thre.-  or  toor  aamanRi  «uS«2til>tt»  aMOiriMW pWlp  I 
maximum       luinimam  £S.  Ita,  par  annom  per MrfMHliblf > 

II.  Maiaagi  nta :  ,^ 

><i^  'WfaaMtwaaxchangeaubeeiibamniaatoMiBflpariirliBa: 

I'll  per  nnnnm  por  iiil-sniljer . 

[h    V,'\,-  -i  lhr<-i'  ::t  {out  e\  i.ann^  ;-iil/,rrib<T«  oaatlia  I 
maximum  £i.  10s,  per  annum  per  suhecrilwr. 

1,-  Wbaia  iBflta  than  ianr  aaabanaa  an)>wribers  use  the  aai 
line  :  maximum  £ll  par  annom  par  aobatriber. 
Plus  |foreitlier>i,£  or<-;       maximum)  to  M.  ftninilliwia)  par 

(1 1  Whrre  the  main  circait  exci-eds  1  mila  in  fawHi,  fat  laspaet  ol 
a.l.liti.iniil  ■  mil«  cr  {lart  thereof  f  for  every  aiuaate  a  " 
wi  ci-i-  ip'.ir  I  iri'iiii  I  ■.lii-i  !rom  tlie  main  circuit  at  a  poiilt  1 
1  milf  from  tb«  oxeban;^.  maximum  lus.  ptraoDnm. 

<2f  When  the  spar  circuit  exceedi  SS^fdlw  fat  lM|th !  i 
additional  i  mile  or  part  thereof,  maxtnram  tta.  par  annom^ 

r.— For  ExiaieaioN  Ltut^. 
(a)  WberP  the  twn  ^mp<•^  fonnectod  by  the  line  are  r  itiiatc  in  tha  sawr 

building  or  oiini lag.  -  .    .   .  ^. 

il.)  Whore  the  line  doc^  uut  exceed  110yds.  of  donUa  wira  in  Kastta  : 

maximum  Ma.  per  aDnnui,  minimum  Kia.  por  aoDUni. 
(II.)  \Vher«  Ae  line  exceeds  110yds.  of  double  wire  in  length- 
Fur  thptin«l  llOvda.  of  double  wire:  maximum  iSO..  pi«r  annum,  mial- 

ro  iH!  l.'ia.  per  iintimii.  _ 
Fur  inch  aiidii;  Hitl  ItOvda  of  double  wire  "r  part  lliereof:  mavin 

U>,_  ])iT  unimiM 

pi  Where  Uie  two  o(lii»«  connected  are  not  sitoate  witbin  thai 

''"(L) '^StiMnttMnSie doas  not  exceed  j  mile  of  doable  wira  in 

maximum  £3.  IDs.  per  annum,  miriitntim  2iis.  per  annum. 
(11  )  Where  Uio  line  exceeds  ^  i  nlt     dotibln  wire  in  Iei3t,lh 
fftr  thv  r:.-5t  >  mile  of  double  wire:  maximum  Vi.  10-i,  per  annum, 

iinnirn.im  U'l.'i  pt  r  annum.  . 
Por  each  additional  i  mile  ot  dooMa  wire  or  part  tatnol:  mailmora 

'^iSa.  par  anonm. 

D.I— Voa  Otu.  OmcRs. 

For  the  transmisaioo  of  a  measRRe  from  a  call  oflioe  to  any  ilhi  r  nftii  c 
on  an  exchange  in  the  same  exi  liiii;.'t'  i"'a  :  maximum  3d.,  miniimnr,  Id 

For  the  receipt  of  a  message  ui  a  call  olVc*  trom  any  otticr  elTicf  cn  an 
exchange  in  the  same  eacliar>;<'  ama  :  maximum 

NoTFS.— These  charges  do  not  cover  tbe  supply  ot  speoiai  lUMrutueui-. 
or  apparatus  for  the  aonveoiaaao  ol  (MlMlV  nbaeribera.  Where  the 
charges  for  talephonle  coatranniatiM  tM  lha  nMaai««  rate  system 
the  company  nuf  fix  an  anuoal  Mtnlmnw  pmuai  in  nanaBia,  aod  in 
no  ease  ahall  the  total  aaoHl  amoont  pofula  by  OB  atohama  aubambar 

Kf  li-ii.  tliaD  £! 

Till-  di-ilanct-p  Tfterrrtl  to  in  S"  riiuirh  nf  this  achednle  as  relates  to 
excln>ive  Unea  and  exicnuU  extension  lines  shall  be  deemed  to  be 
iiiaaaoml  In  a  alwiirtit  line  on  a  hwixootal  plana.  Tlie  a&me  mode  of 
MHI  MrM  ^ipUed  in  piaoe  ot  aalual  loute  nieaauranient  in 
to  pacvliutiaaniyaxcbanstanapnividad  all  partf  linaa  in 
I  ana  aca  Nttaaqrad  In  tha  saute  mannar. 


1.  iji    d  by  Google 
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ELBCTSIOITY  MBTBRB.* 

BY  C.  H.  W.  flKUlIARDI. 

{Continued  from  pi-ir  iliil.) 


'Iltoomii  Mtlfr*. — The  Thomson  type  K  integrating  in  luc 
lion  watt-hour  meter  is  a  neatly  ileaixnod   instramciit  of 


yne  K 

iieaixni 

siraiilo  coiiBtnirtirm.  Kig.  L".>  ahows  this  meUM' with  its  i-asi 
aluminium  cover  roni(>vc<l.  The  roliUiii;;  paits  consMt  of  a 
steel  s|>iiidl«  haWiig  a  polished  base  whieh  rcaUj  oir  a  jewel, 
the  latter  being  tuimorteil  by  a  spring  to  prevent  injury  by 
vibration  or  any  8ud>len  jar.  The  spimile  carries  an  aliiniiniura 
cylinder  having  »mali  ribbed  spokes  on  the  top.  The  cylinder 


in 


Fw.  a».— Tt«:  K  Wut  moi  n- 
Mctkh.  Snic  \ir.v,,  «itii  Coviit 
UF.Mmr.ii. 


Fio.  ai).    T»ii:  K  WiiiMi nil. 

WITH  CnVKK.  ItnixTIXil  Pjibth  XXII 
I!K<i|xTi:liiM.  Meciiasisii  Ri-.«ovrii. 


and  spokes  are  all  in  one  piece,  tlio  whole  foimin;;  a  strong 
ihough  light  rotor.  Tin-  motive  part,  as  ni.iy  be  seen  in 
Fig.  M.  coritists  of  two  hollow  main  toils  placed  nnf.<iide  the 
cylimlcr,  with  a  shunt  inagnpt  placed  •••luidistani  from  (he 
uxci;  of  ihf  main  iniN.  The  itit^^tting  cylinder  {utRses  through 
the  air  gall  of  \\m  magnet,  iIh-  main  |Mirtii>n  of  which  is  inside 
liie  cylinder.  The  iron  of  the  upper  limb  is  in  two  portions, 
the  shnnt  bobbin  being  pLii'cd  over  lioth.  A  seconihiry  coil, 
which  i'  short-circuite<l  through  a  resi.stanrc,  is  wouml  on  the 

upper  lialf  of  this  liori- 
/ontal  limb.  This  m>rvc« 
:i*a  starting  coil ;  it  is  li.\e<l 
indept>ndsntlyon  a  bracket, 
and  can  be  shifted  so  aa  to 
create  a  small  shifting 
fiehl  in  conjunction  with 
the  >liunt  Held,  and  is  pi<> 
vided  with  a  screw  adjast- 
ment.  It}-  tluK  means  a 
torfjue  can  lie  i>ro<luced 
MoccsRnry  to  overcome  the 
mechanical  friction  and 
thus  a  high  degree  of  accu 
incy  on  light  loads  win  Ije 
i>btaine<l.  This  coil  also 
helps  to  create  the  00-  lag 
between  the  shunt  ana 
suries  fluxes. 

On  the  under  portion  of 
this  Siime  limb  is  another 
hccondarv  winding  which 
IS  not  nude  use  of  in  meters  intended  for  high  frer|ucncies,  but 
by  short-uireuiting  this  coil  through  a  resisUmce  ptovided  tiie 
meter  lieeomes  com|>cn8atc(I  for  a  low-frefpiencv  .suiiplv.  'liie 
ends  of  these  rc5.i8t;incoR  are  brought  .lowii  to  the  choking  coil 
which  is  i«on  in  Tig.  2H  Ix-hind  the  jwrmanent  magnet  .'•upi^t  t. 

By  rimply  unscrewing  two  -screws  the  dial  train  ami  top- 
bearing  bracket  can  be  removed,  when  the  di.sc  and  spindle 
mav  1k5  lifted  out ;  thus  the  working  parts  are  easily  inspected 
»nd  can  be  repUccd  without  afTecting  the  calibration.  The 

■  From  a  fortlicnmintf  hnok  lir  |>iilili-.hf<l  hv  The  ElcctricLin  " 
I  riiiliii|.  unil  Piiblishiiii;  <  o.    All  riffhU  are  r.  «.  r»«l, 


meter  has  a  torque  which  is  higher  than  that  of  most  induction 
meters,  the  full-load  tonjuc  bi'ing  about  4-rgr.-eni.  The  main 
moving  portion  is  somewhat  heavier  than  that  of  other  meters 
of  the  same  class,  its  wci.^'ht  being  uppro.xiiiiately  42  grammes, 
l>ut  the  diffen-nce  in  weight  is  more  than  eom|icnsate(l  for  by 
the  increased  tonjue. 

The  Thomson  Type  A.C.T.  meter  is  the  latest  l\|»c  of 
integrating  induction  watt  hour  meter  brought  out  by  iBritish 
i'hom.-ioii  llou-itou  Co.,  and  is  a  very  small  compivct  meter. 
Fig.  :H  illustrates  the  meter  which,  iii  a'ucx  u[i  to  .'lO  amperes 
inclusive,  nie:isuru8  'i'ln.  long  by  f»lin.  wide  by  l^in.  deep. 


Fio.  33. 

and  weighs  53lb.  Its  cover  l>eds  on  to  a  cotton  packing  and 
is  fixc<l  by  a  single  thumb  screw.  Tlio  main  moving  uart 
<-on»ift.<i  of  the  usual  main  spindle  carrj'ing  a  oop|ier  disc. 
Tim  .spindle  is  supported  on  a  jewel  resting  on  .n  spring,  and 
no  cinmpitig  gear  i.<  provideil  The  stationary  portion  nf  I  he 
motor  i«  nf  -liiiiple  iiefiign  a.s  may  be  seen  in  the  di.igraiii 
Fig.  .'!2).  The  'hunt  coils  are  wound  on  the  iip|j«r  magiiri. 
whirh  ha^  long  pole-piece,  the  main  coit<  lw>ing  wound,  one  on 
the  pole-pieces  of  the  <hunt  magnet,  and  the  other  on  the 
laniinatcii  core  underneath  thi'  horizontal  air-ea)>  thronch 
wliii'h  the  disc  p-nweH. 


Fut  33-— TRnHSON  P<>i.vrH.«si-  Mktkb    SwiTnnin.»«i>  T\ri  , 
••  Ilni  xK"'  INttbfx. 

The  compensation  for  aecuraey  on  inductive  loads  iscffectcil 
in  this  ease  by  producing  a  resultant  main  flux  by  means  of 
the  addition.-d  main  coil  and  the  resistance  in  series  with  the 
mnin  coil  of  least  velf-in-luction.  final  adjustment  being  ma<lc 
by  altering  this  rcsisLaiice.  The  adjustment  on  low  loads  i.s 
made  by  causing  a  leakage  |Kith  for  the  shunt  llu.\  through 
the  horizontal  air  gap  ami  disc  ami  the  thin  piece  of  inm  I  on 
the  left,  the  alteration  being  made  by  regulating  the  distance 
between  the  bottom  end  of  this  piece  of  iron  and  the  core 
on  which  the  lower  main  coil  is  wound.  .\n  iron  plate  is 
placi<«l  in  front  of  the  motor  ami  shields  the  permanent  bi-ake 
inagnel  as  seen  in  Fiy.  ."51.    'I'lic  bi.ikc  Held  stii^ngth  is 
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4ilji|t>U-tl  \>y  alluririij  the  leakage  )Kttli  l>)'  muuiis  uf  the  aurews 
ill  llic  irou  plato  fuciug  tho  muguut  |iole8. 

This  iiiclor  hits  been  foun'l  to  hiivc  a  *cry  litraiglil  line  law 
nilli  no  liill'fruui'c  in  tlii:  uuiistant  on  a  circuit  ihc  iwwvr- 
fui'Utr  of  w  liirli  W1114  U'T". 

Till!  .iliiiiit  utiiTini  iif  tliitsc  nicUtrs  U  very  small- -vin., 
0  02J.'i  for  litO  vi.lt,  ;«n<l  O^J'J  for  'JUO-volt  iiiutorx.  Notwitli 
Ktiuilin^  lliis  a  very  faii'  full  IikuI  l4>r<|uv  olilaiiicil,  it  bi-ing 
alxjiil  -■{■^t.  cm.  Tliu  ilial  platu  i:s  uf  silvcivil  luuLal  aii<l  dial 
riiiw  c;in  \>f  obtained  in  short  jioriwls  l<y  means  of  llie  frac 
lional  (liaU,  wliicli  imlicutu  01.  OKI,  and  OOOl  units  ]H;r 
divixion  on  the  iniullor  motors.  In  order  to  pro»  tmt  confusion 
in  reiuiin^,  thuiio  dialx  arc  lilackciiod.  Whore  any  trouble  in 
aiitii'i|Kited  due  to  meter  rx'4ulcr»  making  incorrect  readings 
the  hands  on  the  fractional  dials  may  1>e  removed  after  testing. 

For  two  and  threc-plutise  su|H>ly  eiicuit!*  a  meter  of  a  sp-eial 
ty|K-  in  matle  by  the  ISritish  Thomson- Houston  Co.  us  illuH- 
ti-jtefl  in  t''ig.  It  is  Htateil  to  be  .•iiituble  for  cither  l>ahinevd 
or  nubulitneed  IoiuIh,  and  consi»t.«  of  two  motors  acting  on  a 
common  di-'e-ariuulure,  whirh  also  serves  as  the  brake  disc, 
beiiij;  retarded  by  two  permanent  magncti*  of  the  usual 
Thomson  tyiw.  Hg.  is  a  view  of  the  »\vit4'hl>o.-ird  type  of 
this  mi'tcr  ;  it  is  also  made  in  a  rectangular  pattern,  with  /.inc 
cover  and  front  connections.  For  cimiit*  in  excess  of  rV) 
iun|icrca  and  ti.'iO  volt«,  cun-cnt  and  i»otcntial  transformer!? 
arc  used.        •  < 


Fill.  S4.— SiMiut  HU«K  WKKTiNiinrii  iic  IsTKt.iuiivii  WtiTiikrcu  with 

COTBII  n■!MOVKI^ 

t  ill-  H'  .~liiitiL'H.<'-  ImI' fiKiliiKj  iriilliii'ln  i-i  iuiotber  cxani|ile 
of  the  induction  motor  meter.  It  is  the  outcome  of  the 
•Shallenberger.  which  was  of  much  heavier  ilesiiinand  probably 
the  ht'aviest  elertricity  meter  made,  although  tho  moving  [>or- 
tiuuwas  light.  Tim  Wcstiiighuuse  mctx-r  is  much  lighter  and 
Miialler  than  the  •ShallenWrger  meter,  being  a  very  compact 
instrument.  Fig.  :5I  is  a  view  of  the  meter  with  iu  cover 
o]>cn,  and  shows  the  rather  novel  8ha|K!<l  jK-nnaiieiit  magnet 
which  8U|i]i!ies  tho  biake  field.  The  disc  is  of  aluminium,  ainl 
the  steel  spindle  ciigagcti  with  the  firitL  wheel  of  the  train  by 
means  of  a  pinion,  tho  worm  being  iiiiroducod  higher  up  in 
the  train.  The  terminal  box  is  at  llie  top  .  the  mains  cnterin;: 
from  Iwhiiid  arc  fixed  in  the  terminals  by  vertical  screws,  the 
heads  uf  which  an'  Iwlow  the  terminal  bu.\  l  ovcr.  This  arrange 
iiiciit  of  the  mains  uiitcring  fimn  l>ehiiii|  tho  meter  >a  rather 
awkward,  particularly  for  mukiug  coniieetioii  when  Icitiii^  m 
'i/u,  as  the  meter  lias  to  Ihi  taken  otV  the  Itackiiig  biM>ra  to 
insert  the  standaixl  instrument  in  ciix'iiit.  The  W'oatitighousc 
t'omiiany  have  recently  altei^l  the  design  of  this  [Kjitioii, 
which  will  l>c  a  groat  improxemunt. 

.\  belter  view  of  the  motor  is  that  in  Fig.  ;*.">,  in  which  the 
di:il  train  and  iMrmaneiil  magnet  aix'  removed.  The  tw>>  shunt 
coils  are  placed  above  the  Use  on  a  core,  which  is  a  elused  iron 
circuit  with  the  exception  of  a  gap  (hidden  by  the  spindle) 
in  tho  centre  between  the  two  uji|K!r  poles,  and  the  air-gap 
between  the  u[i)>er  and  lower  poles  in  which  the  disc  iia&scs. 
rndcrnc^kth  the  disc,  iinmcliately  l*elow  the  two  upper  piile«i. 


is  the  other  pule  which  earrie.-i  tho  series  or  main  coil.  The 
shifting  of  tho  flux  in  this  mct«r  has  already  l>eon  described. 
A  choking  coil,  fitted  in  the  biiso  of  the  meter,  i*  connected  in 
the  shunt  i-ireuit.  The  coinpcnsatiun  fur  inductive  loads  h 
ubtaiiicil  by  tho  secondai-y  win<lings  on  the  shunt  magnets, 
which  arc  slioit  circuited  tbroitgh  short  leugths  of  wii*  1>y 
which  the  liitid  adjustments  aie  iiiiule.  Cotu(>cusitlion  for 
friction  aii<l  adjustniont  at  low  loud  c.iii  lio  cll'ecteil  by  ubtaiii 
ing  :i  small  shifting  flux  due  to  the  shunt  fields  hy  adjustment 
uf  these  resistances  so  thitt  the  socoiidaries  arc  slightly  un 
balcm&zd. 


Fli..  3.V    SWOI.IMUASK  WBsTINoHDCsK  Intkoiutino  W»tt>i«t»;ii  *tTII 
Cui'\rrKi>  Tn.MN  anO  I'l  KutSK-xi  U\«m:t  Behotei-. 

.V  uniform  s|>ecd  has  liceii  chosen  of  W  revs.  |ier  niin.  at  full 
lo;id  for  .dl  sizes.  In  thrce-wiiie  mctci's  a  second  series  coil  is 
inlr'HiiK'cd,  one  scries  coil  being  connected  in  circuit  with  e;»«h 
outer.  The  meters  ;ire  also  made  for  i-cgistering  the  energy 
on  two  an<l  (hrec  phase  eiix-uits.  Thc»c  motors  couUiin  two 
motors,  the  rotors  1>cing  ti\cd  to  the  siime  shaft. 


Imprduico 


..  Shaattr 
•B.II.F.Cak 


"  "Senrt  or 
Cimat  Cotli 


Srno  Tnmklormcr 


Shunt 
Trini.1nm)tni 


Scnf  I  Transtomwi 

Flu,  :tc. 

Tho  full-load  lor<|Ue  is  rather  low;  from  a  te-sl  on  a  100  volt 
■_'0-am|K;re  meter  it  was  found  to  be  just  over  Igr.  i-m.  Tho 
shunt  cunent  of  the  same  motor  was  ODf*  amixTes,  and 
as-sumiiig  the  lag  in  the  shunt  circuit  to  be  .''Odeg.,  the  true 
shunt  watts  would  l>c  14.  The  waits  lost  in  the  main  coil 
arc  small  and  do  not  exceed  5  watts  in  the  ."l  amiwrc  motor. 

The  connections  of  a  |)olyphasc  meter  of  this  make  arc  seen 
in  Fig.  :t*;,  whore  the  meter  is  eonncctcil  in  a  three  ph:iso 
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i-irciiit  Ity  nicuiis  of  wri«h  uiiJ  shunt  traufifonnei-8,  as  would  be 
the  caae  on  high-prci<flure  circuits.  The  meter  is  thus  insulated 
from  the  high  proHiure  mains.  For  low-pressure  circuits,  the 
transfoi-mei-s  may  be  dispensed  with  and  the  meter  c-oniicctwl 
<lirect  into  the  circuit.  For  a  two-phase  circuit  the  connections 
are  very  similar,  tin-  tup  cimnec-tions  being  connected  in  one 
phase  and  the  bottom  onc«  in  the  other  pha.se 

Fig.  37  illustriitea  a  single-phase  Westinghou^e  meter  of  the 
latest  ty|>e,  with  ita  cover  removed.  This  view  shows  the 
improved  design  of  terminal  box,  in  which  the  mains  arc 
inserted  through  holes  in  the  top,  the  heads  of  the  clamping 
screws  facing  towards  the  front. 

Two  other  improvements  have  been  introflucetl  into  this 
meter,  the  lirst  being  a  shield  for  screenhig  the  brake  ma^^nct 
from  the  stray  fields  of  the  motor,  more  |)articularly  the 
intense  field  which  m.iy  be  gencnited  un  a  bad  short-circuit. 

This  screen  consists  of 
an  in>n  .shield  with  a 
long,  narrow  slot  in  it 
to  allow  the  disc  to  paiis 
through  it  freely.  It  is 
(i.\c<l  iis  fliown,  between 
the  coils  and  the  perma- 
nent magnet,  covering 
the  whole  of  the  sta- 
tionary |K)rtion  of  the 
motor. 

The  second  improve- 
ment is  the  introductiou 
of  a   ■■«implc  luw-load 
or  starting  adjustment, 
tousistiug  of  a  rod  held 
by  insulators,  .ind  luiving 
a  !>lidiug  terminal  which 
is    ca|»iblc    of  Ixjing 
moved  up  or  ilown  the 
khI  and  clam|H:<l  in  any 
desired  |josiliun.  This, 
as  seen  in  Fig.  37,  is 
placcti  in  the  centre  of 
the   brake   magnet  in 
front  I'f  the  ticrccn. 
Moving  the  terminal  along  the  ixxl  to  the  right  increase&  the 
friction  compensating  tunpic,  and  a  point  is  reached  when  the 
disc  just  turns  when  on  open  circuit.    The  sliding  terminal 
sliould  be  clamped  in  the  position  where  the  disc  just  stoiM. 

(To  I>c  euHiinurd.) 


Fhi.  !I7. 


A  FAULTY  BY  PRODUCT. 


The  connection  between  the  accompanying  photos  ami  an 
electric  supply  main  is  not  very  ap|»irent,  but  there  is  one  an<l 
it  will  probably  be  of  interest  to  many  mains  engineers.  Some 
little  time  ago  a  navvy  drove  a  steel  wedge  through  an  earthen- 
ware duct  and  into  a  0-75  m|.  in.  paper-insulatol  and  lead- 
sheathcd  conductor  at  5(X)  volts  positive  I'.D.  from  Ciirth. 
The  negative  side  of  the  system  being  earthed  thruugli  a  resis- 
tance of  about  •')  ohms  limited  the  current  thmugh  the  fault  to 
about  100  aiu[>ures,  consetpiently  the  feeilcr circuit  breaker  did 
not  open  and  the  mx  wont  merrily  <in  foi-  .some  10  minutc-t 
liefore  the  trouble  was  located  an<l  the  earth  connection 
opened.  Some  00  out  «jf  the  90  strands  of  the  cable  were 
melted  down  fur  abnut  \)in.  and  mixing  with  the  loail  of  the 
sheath  foinicd  a  lead  <'o|iper  alloy  with  a  rallier  remarkable 
■iti-uctuiv,  which  (oriM.s  the  stibjucl  of  the  photo  micrographs. 
'I'he  fnicturo  of  thi-i  alloy  liu.'i  the  .ipitearaiicc  ui  nearly  pure 
cupper,  with  .i  very  cuiirsc  coluniuai'  stiuciurc.  If,  howevci. 
It  IS  cut  with  a  s.iw  ur  tiled  up  it  \v.is  the  ap|)eai'unce  of  lead 
with  just  enough  cup|>cr  in  it  tu  redden  it  ijliglitly.  Kxami 
nation  under  a  low  mii-rutricopic  power  »hows  it  to  be  composed 
of  a  matrix  ot  lcu<l  and  copjier  alloy  through  which  a  large 
nnmlH-r  of  fine  hole:^  |jass,  and  that  each  hole  h  lined  with 
red  cop|ier.  The  diameter  of  the  holes  varies  from  about 
O'OUliu.  toO'UO.'iin.:  the  larger  si/c.>  l>eing  coriliricd  totheoutcr 
vilgvM  «f  llie  ma'-s,  while  tncir  lengths  average  aliuut  0  <i.">in. 


Tliuy  are  in  fui  t  minute  cup|ioi'  tulicis  imbed<led  in  the  Icwl- 
cupfier  matrix.  Fig.  1  shows  a  transverse  section  of  some  of 
the  larger  tubes.    This  sjiecimcn  w.-us  ground  tiat  and  the 


Fi...  J. 

copjicr  etched  off  with  nitric  acid.  I'igs.  -J  and  3  urc  from  fiuc 
tures  and  show  the  finer  tubes  from  the  ceiitie  of  the  mass. 
Fig.  2  being  a  biruk  across  the  tubes  and  Fig.  3  along  the 


Flu.  !i. 

length  of  tliciii.  All  throe  figures  are  magnified  altoiit  -'>0 
diameters.  The  structure  is  probably  <lue  to  ontrap|>ed  gas 
bubbles  formed  by  the  deconi|iositioii  of  the  iiisidatiou,  but 


why  apparently  pure  coi>|)er  should  have  solidified  out  round 
the  bubbles  while  two  metals  have  ivmaiiicd  mixed  clsewhetv 
is  nut  ijuite  evident 
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TB£  BBLECTiOM  OF  KLSOTRIC  CABLES.* 

By  U  B.  ATKDMON  .UTU  C.  Jt,  IIKAVRK. 

{('onlinHf<l /rviii  paije  T'W.) 

VrUMMHKIi  ItlTL'MKN  CABUllt. 

The  coat  of  rubber  vMt*  and  the  ncAith  lor  cheaper  Biibetiliit«« 
leil  to  the  adoption  of  bituiiieti  in  ciirly  (lsv>«  u»  a  cuvoriiiR  fur  cikbltm. 
The  early  bitumen  ralil<'!i  con^iHU^I  of  a  wirn  coated  witli  piir« 
WtuiiK  ii  \mi  the!^e  cableii  Wi  re  found  In  >1.  <  i  iitrssllff  with  (norc  or 
less  nipiili-.s.  Later,  a  cable  wait  introd. .('.•. i  tj\  iln  l  nlli mliir  t'ulde 
I'o..  under  the  name  of  "  VnlpnniHeii  1  lii iiisulivKni  with  a 
material  pruduced  by  tiulpijiirisin;;  .\  ju  xlm  i  c  t  iIh  liHtillntion  of 
eertaiu  oit«,  which  has  been  very  extenaiveiy  nxeil,  und  which  alone 
or  with  other  eoiu|Wunda  taam  the  bMia'of  Mvenil  well-known 
iiualstinK  couipoundit.  W«  xumy  here  remark  ihitt  oiw  of  the 
^.teitteift  probleuiH  in  contiection  with  this  prodiiel  WM  to  obtun 
Ktipplii-H  of  reasoniihly  uniform  coni)i»tency  and  eoiupcwitioD.  and 
while  uiie<'rtiunlv  in  llie  »t«to  of  llic  prudnvt  itucH  e.vLned,  there  waa 
imiunillN  Honie  donitt  abotil  the  uniformity  of  the  tinished  goods. 
Si  ientitif  iiu  thoik  h«ve  eoDie  to  th«  naeua  to  aoms  extent, >nd  the 
buyin-;  an  l  H  i.:;  of  th«  Baterfal  !■  In  touny  IMMB  huMtd  an  the 
reitultB  of  sis. 

The  properties  of  lunue  »ueli  cable*  luuy  be  eon'.vli  i  t  1  i  s  t.ikuiK 
llinas  examples  of  caUe»  injide  by  w«U-kuOwu  cublu-muknig  llrtu!i, 
whkh  wUI  be  Mftmd  to  aa  A,  U  and  C.  of  whieb  tha 
war*  (hown  in  IM  iSnUowing  tnble  :— 
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In  onkr  to  Iiii4  out  how  tliM  c)««  of  caUo  hiiwvaa  nnler  varkMai 
cininuMt«K«s,  u  Mrio*  of  exjperiinanta  wh^  otirted  oat  by  Mr. 
Uartonil  lilonnl,  I'.I.C'..  i<t  hi*  labmmttiriea  in  London,  after  eon- 
aldtation  with  the  uuthor^.  Todetonuina  the  tendency  to  dei  en- 
trali^e  in  e;>bk<s  ul  thin  i-laiM.  particuhirK  at  a  inodcrutely  tiigli 
Uuip<  latniT,  Hhort  lenuthn  of  ealdc  were  loaded,  the  bare  inils  iif 
Iho  eonduetor  being  snpporteil.  Tin-  loml  w lis  curried i  r,;1dlt 
■ii.TKMUi  the  i-;ilile,  ei|niviilent  to  lll>.  pt  r  lineal  inch  of  chM'  a  -  -  xawx 
II  )''■);■ 'i.  TtUile  II.  hIiuwh  tlio  oiuouul  of  decuutntlitiutiun  wlneh 
I'i'enried  :ifi«r  ais hour*  inaniiir  lotbiUii  tuuipanituia of  Mt  1. 
^Iiil  f. 

MtoU. 


Specimen.    Si^c  ul  uuble. 


Ucforv  MM. 
ThickntMof 
diotrctria. 


Alter  tcil. 


I  IhidUUMa.  Thicknes*. 
Upparade.    Lower  aide. 


A 

B 

C 


I  Nottaiteil 
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To  deteimina  mom  asactJy  tho  action  of  aaeb  enn|ionndB  under 
' ,  benrinK  in  miad  tbat  eonaidanUa  watefata  of  oaUe  are  often 
Knpportod  in  a  tunnncr  whieh  couceiilratea  the  welh'hl  at  one  point, 
experiments  were  carried  out  to  ineiisure  the  deformation  of  sauiplcR 
thr  iiukteriiil  under  definito  lowli,  w>d  tlm  n-^mlts  are  shown  in 
l  ^jj.  The  upper  linen  >^he^v  ili<  1 1 .  l  Uv),"  i  (itiipri<i)»iou  of  the 
»iiiiple<«  .\,  \\  and  <'  under  the  %'nrionv  load*  given  by  the  nb«cisii.e 
The  lower  lineK  xliuw.  for  the  Mime  IoikU,  the  rc«iduul  deformnlion 
uu  rcuioval  of  th»  load.  iMniplu  M  buckled  when  the  loail  Wiu> 
nniiovedt  banco  the  panuMMnt  diatortion  oonld  not  bi^  moaisiirud. 
Thew  rcanlta  ahow  ifmi  with  kiada  c«pttb1e  \  ery  titrcely  couipn'^- 
niiit,-  the  matei'iitl,  the  elasticity  in  good ;  but  they  point  out  tlnU 
ui(h  hueli  iiiuterinU  Homo  caru  mnst  be  cxervi>><Hl  by  judiciou^i 
doxiun  uf  niethoil-i  of  xnpporl,  to  iisuid  tlie  loeiUimn^  of  Hn|i|iui-liii}; 
ai«l  otiu'r  fttreiist  s. 

The  piM'iiiiinciU'V  of  ><uch  di<  leelrii-s  ik,  of  riiiil'iie,  iili  iiapurUtnl 
I'li'iiK  iit;  it  IK  l>\  iiiiuiv  thuu^'ht  lliKtlhey  an  liliMjluti  ly  pt miiiiienl 
I'lit  lht  \  .-in  *o  only  riliilively,  as  llu  y  nil  l  om.tm  i  |i>iiit  uttVi  ti  d 
l)\  viirioiih  L'xtiriml  u;'cuei(^.  and  at  Itast  it  i^  il'  uiil  li  i  i  ruiini  ii  i 
lui;  the  use  of  such  dielecLrioa  iu  varioiu.  iutiiation»,  '.u  f  .il>i  liuw 
tbr  the  pohiiiblo  alUcUii(  a||aiiiihia  mnj  hnvn  waigfat.  The  mwn  uf 
tlic  air  grsdually  tends  to  (Oidiaa  and  harden  mlch  couipoundH,  pm  - 
tianlnily  if  they  contain  free  oils  or  iithcr  o\idisable  muteriuk. 
Aeida  tnct  with  in  niinoit,  alkalies  in  works  of  \  anous  BortK,  and 
wme  aoila  noting  on  other  alamenta  of  the  oompositioii,  hnva  other 
cfliBtta.  

*  "  Some  foists  on  the  Selaalton  of  Flaiiliti)  Okfaha,"  land  bclon  the 
Hanehester  Local  Section  of  tho  Inatllntion  of  IfliUMtilaal  Bneinecit^ 
on  Jan.  91.  yiigbtly  abridiiied. 


likely  to 
sulphato  10 


inpiHliee 


of  vBiiaaa  raaganta  rapnaanting  nctlotia 

,  the  following  were  choaen  : — (I)  Copper 


lOMreUII.1  CuS(),.'>Ii..O  ;  <'2t  Ferric  Dulphate  10 per  cent., 
Fc,"  SO,), ;  (8)  Ferroiw  «iilphatc  10  per  cent..  F-  sojU.o ;  (4i  Sul 
pbaroois  acid,  saturated  solution,  SO.;  (."n  Hyai  nhlorie  acid  ll» 
percent.,  tet  ial  H''l;  i«»  Sulphnric  acid,  H  Si\  H*  i.i-r  out.  b\ 
w.-ii;iil.    Ii;  tlii-s,'  ^^lll^tl(.]l*  tin  llirec  typieal  ^iiuij'iv-,  .\,  1:,  C,  »ere 
expomd  fnr  tr.  )■  iIiivn    .Solutions  I,  '2,  H,  4,  pra<  tj>'ai;y  had  no  effoet 
on  any  -ni:!!!).'    in  .'>.  sample  B  be<'anie  sotncwhiit  harder;  iB6i  ail 
were  ">di(j;lilly  hanlened,  moat  markedly  iu  the  C4Uie  of  I).  Own 
nmKi,  therefore,  be  used  in  odoptinc  aoah  anblaa,  pactieukriy  daaa 
H,  wbero  acid*  are  espoeted  to  be  met  with. 
Oiidialiig  f^gnnto  ware  next  tried  aa  follows  :~ 
Onnilti  air,  teillllning  O-'l  p»r  c«nt.  0^  by  volame,  seventeen  daya 
"   ~      -  .       .  "    B.  ConxidarabW  htt'-dened  »*  a 


Ir4  p»r  c«ni 
A.  iloMrMalj^  buteed. 
Cl  flntieriWall;  bar 


llyiirofsu  dioxide  :10  per 
cent.  H^IU.  Five  daja  n- 
posur*.  A.  Hoderal«lT  bat- 
denod  us  a  wh<>1«  B.  BUgbQjr 
more  hardcni'd  A.  C  Unv 
sli^htli  bar  l'  iio'l 

Chromic  ■x-\<\  Iln  in'i  \.-ai. 
VtO~\    I'ive  davs  cvpoiuire. 

AU  the  samiilsa  ware  nt> 
lacked.  Sample  0  >i««t  with- 
stood the  aetion  M  'M''  chn*- 
m\c  acid.  Sam[i'<  -  A  and  B 
were  taitA  severely  attacked. 

(Ibrumiv  acid  1 1  |>er  ctnt. 
Ci'OJ.  Five  days  etiKMurei  A. 
All  the  satuplen  vteri'  sooMwhat 
hardened,  samplch  A  and  II 
beink'  niiwt  ulfecled. 

('hroniic  aewl  \<i'>  lier  cent- 
CtOjf.    Seveolosn  day*  e^yo• 


a«aw)io1&. 
more  alTeeted  than   body  of 
material.  U  Hardened  throui^fa 

the  ma-s.  r.  Superlict.itiy 
hardened. 

KiHniOJ  ami  aulpbuno  acid 
.  A.  UttU  affaotad  (1  nor  oant, 
bardeaad.    0.  Uttto 


I'utaHaium  penoanganate  \i  per  cent. 
1  iHir  eeat-  UJ3n^:.    Five  daya  onoanra 
lijSOi).    Five  davs  ex|KMurew  I 
alTcolod. 

TolaBiduni  permanK*nute  Ci  per  cent.  K;Mdii.     in,]  i»iisUc  soda 
1 1  [wr  cent.  NaOH Five  da.v»  oxpoiure.  All  samples  severely  att^keti. 
The  artiiin  of  alkalies  wan  next  tried. 

Caualic  soda  1"  I'fr  .  cnl  NnOH  Twc  tl.iyj  exposure.  \,  Not 
tc-oted.  13.  '-i'fteiif  .l  mill  ftl-.iickoJ.  lH',  ,ini.' hurJ  tinii  friable  after  removal 
Irou  solution  C  .Sotfe'ned  and  attacked  The  aetioQ  waa  too  s<^verc 
toaltonliHatuldiffaiantiation.  .  , 

OMuUa  Modn  40-S  Mr  ON*.  MnOU).  A.  BMsariiirt  iUMfced  and 
loliattad,  beam  taHd  ud  tittUa  an  wMiifa«  ami  iqliif.  B.  Dttto. 
C.  Ditto,  but  Wtowiad  Mfl|y  on  aiibing  and  diybig« 
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P.r-':'..,-.  Ee-jMl 

\^  I  -  1 

Uu.  |ier  Uf .  Ml 

Flu,  3. 

The  followiii":  arc  Mr.  lilount'i  notes  of  Ihe  microscopical  obNcr- 
vation  of  the  etiiets  of  vaiioui*  rcHKcnl^  on  Ihe  <*amplcs;  - 

Malphiuic  BBid  (10  par  eauk  UiHOi).  One  di^.  A.  Oomidanbly 
Dii  lined.  The  atlnak  oat  mifann.  E  AUaehad  uiO¥on|y.  Bvanly 

tbiiuiad. 

Hydromo  dioiiite  (1« jwr  feOJ.  Onedu.  A.  Gamtal  thlMng, 
iilight  dfRineBflnllm.  B.  8ona  thinning,  eoaalMrable  ideeUve  attade. 

C.  Oetivnd  tbinnlng,  alight  differratintlon. 

Fertons  snlphate  l3  pw  cent  >  r.-Ojn.O:.  One  day  A  IS!iK-lit  i^iiifi.inii 
thinning.    B.  Section  iOii'htly  ihintiod.  :;'.ime  ieloctive  attack.   C.  Blight 

UMifarin  thiuninn. 

<.  hjomie  iwid  pec  ueat.  CiU^.  .  Une  di^.  k.  Unifonn  chao^  ot 
stinciure.   B.  CoDsidenbly  thinned.   C.  Very  slight^  f  ' 

CuuKlic  soda  '  10  per  cent.  NaOH).  One  day.  A. 
B.  Marked  aeiaeUva  atiaak.  C  Veor  eUght  Ihinniog. 
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The  iL  -ult>  'A  ;1k»c  show  liosv  »'»  i'ljuii  utuickiiix  luul 

delehoriituii,'  u^uiiUi  nu(  oillv  Idiw  u  HUlfocx  twliuii  giuclimlly  thiii' 
rung  the  inralating  hi.vcr,  but  nmy  by  naleeti^te  neticm  oi<  iK  uaratin,; 

the  UUM.     Thu  lutkl   viki'l  would,  of  CDUIM,  IM)  lUulliiOMsly 

iBCBMMBl  wilk  cabkw  twrrjiiii;  voulinuoiu-cumnto  luid  having 
CMtliii  Oti  \h6  cimul.  on  uceonnt  of  okiiioUc  |>rci<«urD  run-iii^  the 
chemical  ioiib  through  ihv  Jiolcflrio.  Sm  li  iwli'jii  wonKI  in  hjh 
dti^rcH.- the  eqiin  ohml  uf  el(H:tr(ilvli<'  ucliun  in  hiwi  >.'i>M  ri.il  i  l  l  . 
Tliis  ih  wurthy  of  nuUr,  w  the  froadioiu  froui  nuclj  ovliou  k  vUiuhiI 
lu  oui'  o(  tho  vtranKMi  point*  in  fitvour  of  ttic  vtdeiuitMd  Ihiuhk  u 
lypu  of  csMt. 

iliij„  llu  vvhuli-  wf  the  itbuvr  iiMilUi  hioiKlly,  Ihc  coiivlilisiuu 
loin..!  upou  oiu-  i»  timt,  io  ittt.iin  iimviiiiuiii  ttlicitmy  in  tvti\ 
r<  :.]>!  tt.  vulcHtiiMNl  hituiiicii  roiiipouiKls  ui>M  U'  >l<'sii,'iic'J,  iiiiule 
aiid  applied  with  ihv  ^reuumt  poi»ible  vmu.  Vuf  iu»hui<x,  pb^aicul 
pm|Mru*i  (mob  oo  ratutMiee  (o  decentraUiwIiou)  iuukI  not  Im 
oblaiiMd  by  tbe  neriflee  ot  obauiioal  inertmiML  Effcrto  in  tbii 
dimetlon  uxdnllv  titko  th<:  furiii  uf  ^tin'L'niti:^'  (lifi  eouipouDd  by  tbo 
nddilion  uf  iiiiiu-iikl  liuidiiig  iiutit4:r.  ami.  :ii<  rihowii  itbovo,  tlut  mmillo 
iit  not  oiilv  hiyiiit;  a|i<'n  the  miitirial  tii  losb  of  ci>hor<Mi<'i  iiiiiuni,'  Ux 
INiilicK^s  (iuid  iiiLndc-iitully  rundi  liii','  it  Imhlu  to  Irm  liirfi  in  vuiy  cold 
wvnthor),  hut  »Uu  ettcouriiKi.  s  tho  iM)ti«n  «»f  oxitUiuitg  iniluoncvs,  u>j<l 
the  M'U'i'tiv<<  netioiis  whiih  haM<  boon  ttotcriboil. 

Kiniiiu  >-  iiiei,E>  1  i;l<  W'AiKiirKoiiK  !-liK\TiiKii  C*Aiir.i:s. 
This  class  of  cnlih'  is  i  hoip.  and  if  «cll  corislruc(i.id  of  (;ood 
UUttcrials,  IB  very  ctlicii  iit.  Its  Iri  ''i  itii  luctric  Klroiifilti  ttiid  low 
({lecitic  capttcity  ri'iidci' it  L^iilinuiilh  'liiubk!  for  extra  high  prtsmirn 
work,  aad  it  c«n  bt  «l««igiMd  ^by  »uil»bk-  myuatuMnt  of  tlio  in^- 
i&ntH  nf  III*  iuiprapiatbig  ootnponndi  to  givo  a  higb  hi«il«tiua 


■I 


hi 

\ 

J 

h 

V  * 

i  ■ 

i  ^ 

111 

1 

«     M     <M     73     TS  x* 

ft",  i, — Cnrvc  ■hming  Relation  lietwccn  Hie  Insiil.ition  Kariatanee  and 

T(irn])er»tai'«  for  Paper- 1  tiMdiUcd  OabJea. 

rt'tiisUiHX'o  w  ithmit  (coiunuy  lo  popular  iih  uii.\  dctpriormion  o) 
the  diilocti'ic,  physiciiUy  or  nicehuiiKMlly.  Such  dipl.ctrics  have 
ratti-  r  hiL'ti  «im|n'nUiirc  >  o.cllicif  lUs.  uikI,  thcipforc.  c-iif^ncpV'. 
sh.jii,  !  h  I  iif  i  11  ^p^clfyillK  insulaliopi  rr-isUiii>!c  t.i  stai!>  thi 
correnpoiidiuj;  tt  iiiperatiiiX!  als<i.  \\>  nre  abh  to  sliow  in  I'i^'.  1  a 
rnicvo  illmtratine  the  varintion  of  insidution  with  t<  uipcratiMO. 
Thia  allow*  troughly  the  onlu-  of  ^iich  vurmtiun  ou  a  w«:U-khawu 
type  of  |A][wr  ailda.  It  la  atwii  tJu4  »  oabbk  wlii^  (praa  no  iniHiU- 
tinn  ranatwHW  of  aOO  mcfcohnM  at  IM''  V.  wmiU  mily  isive  100 
lut's^uhiuii  lU  7U  F.,  thill  beinf;  appro \ in latily  ci|iiixalfiit  to  n 
variution  of  10  per  cent,  per  desr'-i'  1-'. 

Tho  tibroUR  uiHterinls  geuerally  ii»ed  lUc  of  two  classes— \i/  . 
piiper  and  filirti,  the  Utter  being  usually  jute  or  eott')ii.  applied  in 
ihf  fomi  of  p.ts'sand  aftemardu  iiupre^'niiled.  Tlie  former  iiKually 
t  jir-is-.-  Ill  M  r, ilia  paper,  and  coiiiprines  the  i;re-.it  iiiajorilN  ol 
Ciililt  ti  v,huU  are  now  made  with  libroiu  iimterials.  The  oils  nseil 
are  «eiiei-nlly  resin  oils,  or  iiii\liires  of  reitin  and  renii)  oils,  whih- 
•McsM  !',  W.  T.  (iloMT  A  Co.  u^e  «  eoiiip()Uiid  inaile  from  oil"  railed 
l»i.ilmi<  . 

A~  leganL  the  ijuaLlx  of  the  liliroiis  inatm  il>,  there  U  litth 
vfaanm  uf  adiilterittion  in  the  eax'  of  thn-e  applied  to  the  eiiblt  in 
tbv  yarn  form ;  bat  iu  the  cujh,  o(  iiapi.r  it  i-  ditkii  iu,  the- 
Uiiiteriidd  of  whieb  thonper  is  fonucd  uav«  to  pMi«  through  ittict  of 
coiiiple.\  pmcOMOK  iMUm  they  becinue  paper,  and  it  ia  priKticaily 
bupoHsibhr  for  e\  en  an  expert  lo  dete>  l  Iraiiduli m  iidliiixlureH  b\ 
Octilar  exaiuinatioii.  lai^tiiieer-^  ii>iially  content  tlieiiiselvt-  with 
specifying  that  pure  Manilla  paper  iiiuut  he  Um<I  in  their  Oftblcs* 
The  term  "  I'lire  Miiiiillii  in  cable  -peeifiraiions  is  iiitiiOlbid  to 
iiiouii  tiiai  (hv  libtwi  u(  wlticii  Uiu  pnpi-r  i«  vulii|K«u«l  liball  «u9t>iiiil 


Mjlelv  of  Muliilln  libre.  Thib,  however,  is  not  (piile  an  ;idei|i|iiti 
>p«cllieittioii.  for  the  i\!ai>ou  that  orduiaiy  p  ip<  r  iiiunufai'turMb  tind 
uii  n'haiit.s  nuold  nut,  in  tlie  ordinary  eoiuse  of  their  ImMnwii  ao 
iuicrpj-ui  lUo  pliriuiu.  "Moniilu  I'upcr,"  tu  .->  paper  maker  or 
uionJitHtt,  UMMia  H  vurtuia  chw  ol  paper,  in  which  one  uull  amy 
ttiaiko  « iloKon  or  tintru  (URbniit  gmduK  at  priess  vutj'ing  from  6il. 

to  3«l.  per  pound.  Obviously  the\  eaiinol  all  be  Ihe  puw  Maaill.i 
deilMlulvd  by  llu  spt.  iliealioii.  ,\Miil\'*is  will  probably  sli«w  111;. t 
onh  Iwo  or  lluec  of  the  ileaiest  <'f  tin  in  are  lumlc  from  jaue  M.iiiill.i 
tibre  only.  One  w  ill  leani  on  iiniuiiA  that  this  |>ttpi  r  i-  '~oKl  (oi 
J.01I11'  parlieularly  ileheale  pni-j)osc.  -iueh  as  wruppiiii,'  vijuabh 
toloiirod  r.ibries  for  export,  and  that  lower  grade  papi^r.i  cannot  hi 
u.hikI  Ibr  tiu^  «ork.  as  lliey  ntleel  the  colour  of  the  -pIOodK.  f.ir^;i- 
•puuitities  of  piiper  cable  have  Ikcii  sold  and  uffd  in  tlie  ptt'-t  c-oli- 
toiiiiiig  niutM  pruiKirtioiiB  uf  .Mauilla  (uud  iu  uwuy  cases  uuue  lU 
sU)t  Mw  burge  praportioua  of  atmw,  caparto,  cbMUiieal  wood,  ond 
ev«R  nicotaoAinl  wood.   8Rtn|ilM  ut  Continental  and  Auiaiiran 

mUm  hoVO  been  •SOillinvd  tn  which  choiuicnt  an<l  iiiochiiiLieal 
wood  pofwra  were  Uitt-d  Olitircly.  and  Home  (ioriiinn  makers  have 
gone  so  far  as  to  inaintiun  lliat  cheliiicjd  wood  in  prcfenihle  to 
Miuiilla. 

The  chit  f  disa<lvatil4H;es  of  the  intnid  .  f'l  n  of  Ktniw.  ur>u-H  <ir 
woimI  hbret  iiipliu'eof  .\|anillaare  as  I.  l.i  v.s  n)  Lower dielcelrie 
Htrenyth  and  inmilalion  resistance  and  iugi.ci  eat>»oit> .  (tj  Dcteriom 
lion  in  strength  and  ehititicity  ol  the  pajH-r  when  he.ited  contiuuoiislv 
or  iuliiriuiHemly  and  coiiKcipienI  hritl!ene»s.  (<•)  I laii^r  of  rottiu); 
in  oonnw  of  time  throu^jh  the  action  id  residual  eheniioali. 

Ik  iiae  been  amply  dcuioiuii  rated  by  cuuipAriaon  of  cable  for 
10,i(MM>-vott  working  preMnre  ot «  fitat-«ihiet  Bfitish  firm,  made  w  uh 
pure  Manilla  p«per,  with  foroi^  eoblo,  utraide  for  the  snuie  working 
prD»niie,  Ae,,  tbe  popi'r  in«idalion  of  whirh  eontainod  chonicAl  and 
merhanioel  wood  onh.  that  70  per  l  enl,  u'realer  lhichn«^  of  the 
woixl  paper  wn.s  reijuircd  to  obtain  the  .■same  dielectric  «lrengtb  a« 
llic  .Manilla ;  and  that  even  at  the  inciea>ieil  thickncfts  t!»' capacity 
of  the  tiureij^  cable  wait  uol  so  low  as  the  Hritiitli  cable  ;  the  calcu- 
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Vu:.  G.— Cnrv^x  idirtwIiiF;  the  Kffert  d(  Heating,'  on  the  sircngtb  ot  Ft^an 

of  V.iriiiriJ  rouipr.Miiori.    In  oil  at  illH  1. 

lated  specific  cap.)city  heuu  about  doobie  Ibatof  UioBrilish  uiake: 
only  a  small  part  ol  tiie  dirfrmiwbeingdve  to  th»an|Mriiori|y  of  the 
liritisli  itiipregnari-r-  ■'  i  ipoimd. 

Tile  evieiU  Hi 'I  i  ip  i  ty  ol  the  detelioialiiMi  '  -.vo.i.ly  pap<.  i-s 
under  the  inllucnee  ot  iieat  is  shown  in  fig.  '•.  ^olisixjuent  an^lv- 
sis  of  the  ehcinical  woo<l  paper  iiidiciiteil  that  traces  ot  residual 
vlH'iuicftls  pruliabl,\  had  «>iiicthlii«  lo  do  «iih  the  iiwre  rapid 
dctoriontlion  as  sliowii  on  the  dia'/ram.  The  omraa tllOWn Hjice- 
••«Qt  the  RV«ru(;e  r«»ult»  ul  abuui  1(X)  st'iMUiuu  wataonewb  ctai»<  of 
paper  in  miue  e&pertinent«  eantied  out  by  one  of  m  entiH  years 
atro.  SooM  mothodif  of  inipregnMion  of  iwper  caUes  miiKt  Iih\<  < 

deterioctting  efTuCt  OO  the  stn  uglh  of  the  paper  nb  coiiipar*:'!  wiUi 
an  iiicrOMeofobout  15  per  cent,  ill  the  strxiigth  after  imprxgnating 
he  i1k  pTOctjsse-s  Used  in  the  nianufiiclure  of  I'ialriiie  cabUs.  T*o- 
Ih  iitiiii,'  of  (he  fKiper  under  the  working  eonditioiis  of  ii  papef  c-.ibl,' 
w  ill  l»  iiiueli  more  marked  than  under  the  coiulilioiiai  ol  tliesK  l»sls. 
as  they  will  he  more  or  k  ssexpotM.sl  to  air,  in.sleiul  of  being exelinU  d 
from  it,  ii-s  in  these  exi>eriiiieiils.  The  tests  represented  by  llu 
eiiru-s  mav  he  rei:ardtd  in  thi  light  of  agt^iug  WnU. 

1'hii  ueclueioii  ol  the  i:l»iUiiciiJ«  uhhI  in  tile  prvfiaiiUiou  lA  irtniW, 
etipano  Mid  wood  Abraa  by  the  tibrom  meterial  ia  wdl  known,  and 
ilic  rcoHOU  why  tbin  doe»  not  ocvur  in  canifidly^inadc  iiuinilla  ia  lb«it 

the  littler  call  Ih'  |iie|K>re<l  u  illi  m  ry  lillle  cbliuieiti  truutuieill.  Mtid 

lor  c«bl<-  purpose*  wiiiioui  f<leiieluiig.  wliereaa  in  the  6>niier  wrv 
;e><  t>-  and  ilranlie  elieiuieal  treatniein  is  nf-ccsA.ir>.  and  it  is  praiti 
i  idly  iiu|>ossihle  to  frei  i!ip  tiljre  from  every  trace  of  the  rcngents  used 
AM)«adi&  11.  includes  a  s^Hfiticalion  for  paper  wiiieb  alloaU  aaie- 
gunrd  the  interwti  of  the  bo\  ei . 

i'J'o  eohtiNUfnl.) 
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THE  PATERSON  C0HDBH8ATI0N  WATER  PURIFIER 
AHD  0RBA8E  ELIMIHATOR. 

(ireanv  coinlenwitioii  water  fitiiii  (he  modern  hitrh-s|Hf<l  tvpo  of 
entniic  gciK'rulh  contaiiiii  a  laijjo  proportion  of  the  oil  in  tho  form 
of  liu  eniuUioil.  wliich  givts  it  its  ihiwiictcristic  iiiilkv  appi  iirunci  , 


ftrcMv  Mndonantion  wntorciiton)  by  Uio  inlet  pipe,  and  kflor  pauinx 
tltroiii;h  II  porfonitvd  battle  plAtc  to  free  it  from  luiduo  iiKttution,  it 
ttutvni  iho  nicnonrinK  rliauibi-r,  in  tlic  xiilo  of  wfaicli  l)icr<'  if-  a 
narrow  vortivnl  disrlinfKO  alit,  or  tumbling  bikv.  tliroiiKli  wliicli  llie 
eundrnKiition  wator  diiK'TiurK^''^  i»to  ihu  mixing  Iruugli  Tx^low.  It  ia 
obviouii  lliuttho  Ivvol  of  tlic  water  in  tliix  nienaurinK  clianiber  Litiani 
a  delinitc  relation  to  thi;  ajnount  of  condisnsation  water  pawtiig 
throiigli.  'I'lic  weir  bi-ing  Ions  and  narrow  itiven  a  large  range  of 
motion  to  tlie  lloat,  wliii-h  ridev  on  the  aurfaco  of  the  water  Tbc 
lloat  i>t  rounterpnised  by  n  balonrc-weiglit,  to  which  it  i»  connected 
bv  a  flexible  metallic  oonl  pAiwini;  round,  and  tixeil  to,  the  inoliou 
pulley  keyed  to  the  croHs  spindle  from  which  the  needle  valvea, 
controlling  the  discharge  of  coagulant,  are  hunu.  Theae  neetlle 
valve*  are  froiu  -lin.  to  Hin  loni;,  carcfidl.v  calibrated  bo  us  to  i^nve 
an  annular  di«cliurge  orifice  whit  li  peiuiitK  the  uwapc  of  aii  utuount 
of  roH^ilant  bearing  a  direct  pniportion  to  the  greasy  condensation 
water.  They  have  a  ground  icat  formed  on  the  top.  no  tlukt  when 
(he  supply  of  greasy  condrnsivtion  water  is  cut  oil',  and  the  measuring 
tloAt  aniks  to  ibo  bottom  of  the  mdMUrini;  chamlH-r,  ihoiu.'  ground 
Dentingii  pre\ent  any  «>scape  of  n^igent.  tin  the  arri^al  of  llie 
condrnMktion  »vn(ertlie  lloat  ri»e^  in  llie  nieaonring  ftnk  to  the  level 
rxm-gponding  to  (lie  amount  of  greaoy  cnndeiiHation  wali-r  paxsing, 
mill  reiimina  Kinlinnary  wi  long  iia  the  load  in  enn.'«tnnt,  the  n<-e«llo 
valven,  nf  coiiriu-,  riniiigwiih  the  tlnat  ai)d  giving  tlieir  pmporlinnnlo 
iliiu'harge.  The  level  of  reagent  in  these  valve  tanks  is  niaiiitainisl 
i-iinstunt  by  n  ball-rix-k  conne<-tod  to  the  storage  lank  alongside. 

The  grea-sy  rondensatiim  water,  with  itn  coagulant,  is  thoroughly 
niixi'd  in  the  mixing  trough  before  piiKHing  into  the  reaction  and 
precipitating  chamber,  where  the  bum  of  the  free  oil  separiites  out 
III  the  fonii  of  a  thick  sbuU'e,  tlu'  liiavy  impurities  fnlling  to  the 
bottom,  .\ftor  passing  npunnln  thrniigli  a  strainer  of  wixxl-wnol 
tibre,  the  wati-r  overflows  into  thr  qiiailr  mind  lllter  Iw-d.  w  hen-  the 
linal  purillcntion  InkcK  plitee,  from  whence  the  piu'ifttti  water  i* 
ili«'linrgp<l. 

Tbi'  I'aterMMi  Kiigiin-eriiig  Co.  iiifonii  nx  thai  tliey  guarantee  llie 
iiliHohiti'  removal  of  the  lanl  tntee  of  nil  at  a  cost  not  e\eee«ling  M. 
per  l.nOll  giillnnK,  with  a  niaximuni  drop  in  lemp«-rnture  lietween  the 
inlet  iind  outlet  of  not  iiinrc  than  10  I  '. 

The  quart/  and  lillering  medium  is  cleansed  in  place  by  reversing 
ihe  current  of  water  through  the  bed,  which  is  agitated  and  steri- 
liHTil  by  the  inicction  of  eoinpreased  air  through  it  steam  jet  air 
cninpresHor  provided  with,  and  fixed  on,  the  apprtratua.  The  waste 
overflows  into  the  waste  gutter,  shown  on  the  aectional  elevation, 
and  passes  thent'e  to  the  drain. 


niid  llie  limib--i|iiiu-v  of  any  iy.(l«'iiinf  iiieelmiiii'Kl  liltnitioii  ran  be 
I  endily  hIiowii  by  |i«H,tiiig  -iicli  wal.  r  ihivtiigli  llie  very  finest  filter 
(iiper^.  when  it  will  appi-:ir,  .ifrcr  the  pr,n  f-i<.  exjietly  as  it  did 
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before.    In  the  Taterson  eondeniuition  water  purifier  shown  in 
'*  elth'ietl  that  the  mechnnicnlly  Huapended  .md  emnlsilied 
oil  is  rnmph'ti'ly  ri'iiioved  by  a  systi'm  of  congubition  ami  filtmtinu. 
Keft  iriiig  I.I  llie  mclioiial  i-levalioii  d  ii:.     of  the  purifier,  thr 


THB  WATERLOO  AND  CITY  RAILWAY.-WORKINQ 
RBBULTS.^ 

nv  IIKRFIKIIT  JOXKN. 

The  totitl  length  of  Ihe  hue  is  1  mile  46  chains.  Tl  is  dcrable 
Ihrnughoiit  and  in  nepamte  tunnels.  The  cast-iron  lining  of  the 
lunncls  coiiKislK  of  a  aeries  of  rings  each  !2l>in.  long.  A  ring  is  made 
up  i>f  seven  segmcnlH  .md  a  key  piece  at  the  top.  Tlie  niiniinuni 
internal  dianieU  r  of  the  tunnels  U  approximately  12ft.  Tlio  cradi- 
riilf  HUil  curves  on  ibc  line  are  exceptionally  severe,  there  neini; 
four  ciirvei  of  ."■  chain  nidiiis  on  each  nf  (he  nmning  riuiil".  ftuil  an 
iiidini'  of  I  in  (10  over  liiilf  ii-  mile  in  lenu'th. 

nil-  Lii'm  mtiiig  station,  repair  shops  and  olBi-es  are  al  the  Water- 
loo end  of  lilt-  line,  ;ind  are  now  undergoing  conuidrrable  nlleralioii 
nwini;  to  a  portion  of  llix  spiwe  <»c<-upii>d  being  nsjnired  for  Ihe 
i-nlar^enieiit  of  the  London  and  Honth  Western  terminus.  The 
boilorK.  which  wen- oiigimilly  fitted  with  luerhanical  stoking  gear, 
are  now  hand  fired  with  the  U-st  Welsh  steam  cool.  Mach  has  a 
umtr  area  nf  :(0'.'>  xq.  ft.,  and  a  healing  surface  of  1,112  so.  fl.  The 
working  sleani-preKSure  is  IfiOlb.  per  .iqiiare  inch.  The  rated 
evaporation  of  >'acli  Iniier  is  T.llOOlb.  per  hour.  The  Iwilers  are 
fitted  with  •'  llotcbkiss  "  cleaners,  which  have  improved  tlie  circu- 
Inlion  and  reiiuced  the  cost  of  denning.  Ihiplicate  steam  mains  are 
providtNl  anti  each  boiler  luid  engine  can  be  opened  out  to  cither 
main.  Only  one  main  is  kept  heated  up,  except  when  mains  are 
changed  over. 

In  the  engine  room  arc  six  liigh  speed  self -lubricating  BolUss 
engines,  directly  coupknl  to  Siemens  bipolar  dynamos.  They  are 
of  the  vertical,  throe-crnnk,  tandem-compound  l.vpe.  and  can  dc\  elop 
llliO  i.H,i>,  when  running  at  itHO  rovs.  pvr  min.,  with  a  steam  pres- 
sure of  \nOlU.  pi-r  siiiiarc  inch  and  a  vacuum  of  2.Mn.  The  governing 
is  excellent,  between  Ihe  usual  working  limits  of  quarter  load  and 
full  load  the  \ariation  in  speed  does  not  exceed  2  per  cent.  It  will 
be  seen  from  l-'ig.  2  that  the  variation  of  voltage  is  only  4  per  cenl., 
although  Ihe  luiipcrcx  vary  fr«m  lltO  to  xWi,  and  ore  ne\er  sleftily 
for  many  seconds  togetlier.  The  2lKlkw.  dynamos  are  compound 
wonnd  with  ihe  ii«ries  winding  adjustable  between  0  and  !<2  turn*, 

'  .Vbstrart  nf  a  IViper  read  before  the  Tramways  and  l.iKht  Railways 
Association  jcfiterda}-. 
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inateps  of  fimr  tunu.  Bach  a  wifl*  nuige  of  adjiutment  it,  however, 
found  unneroiisnry.  Thn  aven^  tl  temUi,  taken  iit  tlM  Woriw  4K 
McMrs.  BelliaB  &  Morcoui,  ^ve  a  oombincd  iiieclianicul  HkI  flM* 
trical  effi«i«KT  of  om  W  per  wot.  M  inll  load,  and  »  MMm  eon- 
•mnption  of  S71l».  per  IdlonraM-banr  at  fiiU  toad,  md  MlK  at  balf 
lond.  niiuing  condeiiMn;;. 

The  main  Hwitchboard  congists  of  six  dvnuiuo  {mukjIs,  onv  volt- 
nietrr  Rtid  feeder  pi»np!  miA  iwri  pnmls  -nth  "iwitch-Kettr  for  cotllrol 
of  five  molor-iinvt'ii  I'.miii-.  u:  ■iilU  icut  p:iit-  !)(  the  line.  In  I'ftvh 
fc«der  thiTL'  i»  ail  iuiaij«it.i  ami  uveiUiiui  tut  out :  lliii  laUcr  i» 
inechiuiicu]l\'  iuterlockecl  uttli  ii  liand-^vvitili  w)ucli  in  e«lUMeU>d  in 
titriin  witli  it.  Th<'  lockiu^  do^a  uut  allow  Uic  li&ud-iiwitch  to  bfi 
oitbcr  c]u«c(l  or  opened  Iwbiv  (ho  (ut-ODl,  ao  (hat  tfao  ciMldt  i* 
idwi^vs  coniplcteil  )>,>  the  Rwitrli  hat  bidceu  b.v  the  cut-out.  tn  tbe 
ox'cnt  ot  cloainsoa  to  a  Bbort-rircuit  tlie  cut  utit  upetiK  iniinedwt«lv 
the  hnad-switui  i«  doaed.  The  liKhtin^  of  the  stations  and  tutinefs 
in  rontnillcd  from  a  .separate  awitehboard.  Two  Hpeeinl  lighting 
'bn;  iMrs  nn'  ti\ed  at  the  back  of  the  main  switchlioard,  10  whieh 
tbe  po^ilivc  tomiinal  of  each  d.M.nino  cnii  be  eonnwtid  through  .1 
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■.w  itch  .iti.i  fiiM\  n»ei*  two  "bn»  kitr*  i»re  npTer  during  traffic  honrh 
siipplii'il  from  ilio  name  dynaino.  The  two  liRhting  'bns  bai«  on 
llio  main  K>ard  an''  miiii.  i  w  d  to  two  'l»H!<  b»r>r>iithe  ichtinR  loaid 
ihronph  Tlii>iii*on  Hi)ii«ton  xv:iitiii.  ti  r«.  l-ich  hchinij;  feolcr  can 
Iv  »uil<  ti«-<i  to  either  of  th< -^e  bars  b>  iiieaiis  of  a  ihrow  oxei 
fwiieh.  The  liL'hlK  nt  ttich  ••l:>tu>n  are  divided  and  fonnf-rtf-il  to 
two  »ep»nitr  iii.iui^*.  which  are  iioniiDllv  vvvitilud  mi  to  eitlu  r  bin 
bir.  and  <o  lire  mpplud  bv  diftcreiit  dvnLiiim*.  ti;i»  i"  n\>\>  pto. 
vidid  thr<Hi!;liont  the  -t;»tiot;>i,  mid  i»  kem  aliLrht  on  tli-  b\-pn.«s,  sh 
thit  n  wlinlt  s;;iti«n  cnn  \i'  tunvd  full  on  from  ;i  t-.  i.'-  ;ii  liie  lunui. 
1  1"  I  -iiiiU  ;«re  provided  with  U'l  .p  Ijiiiips.  (it'll,  nyntl  ana 

uirol  t  \.  in  v  riori.  TiM> luoton dhriim the  it^e1l pomp*,  condenser 
i>  niipii.  air  conipreMcir  stii)  itiacbiiiv  lOOU  at*  M>ancct«<l  up  10  the 
lishtiiiK  nwitclihcianl. 

Twit  mnin  fc>c>dcr».  r  (■  h  i  f  I  wj.  5n.  sw^fionaj  area.  ai.  n.n  fri  u> 
tlic  anKMimlic  ciirnit.hri  ik.  i>  on  rite  mam  .i.uinl  to  In;-. 

tmSM  at  WawliXT  t*t<ilioi I .    I  1. 1  fetnler  con-i.:-  of  two  <  ihlf  .  coo 
iiofted  :n  jmr.Utel.  slid  t;i.  !in>,%  in.       ia-xn-:,  ,1  t!..it  ,>nv  >..l.l,-  .■■ui 
r-  <-ntiiri  Iv  disi  'Hin.  cl- il  w  u  I ■ .  1 11  iii  u  ri.-r- nt:  v\  ;;h  I  i:r  v\  .11  ki-.j;  .■■Mil. 
line.    l-'rvMH  Waierkn*  t<>  liie  t  >iv  a  Miii<>  01  »i-.>  wj.  ui.  Mciional 
txnu,  iii»ii1n(id  (wiib  jutf  hihI  It  i'id  to^i  tn^l.  b>  run  tliruu^b  »Mcb 


taimd.  Each  of  thaae  eabha  is  divided  teto  nine  tengdu  of  about 
^tlQft.,  aOtUMetOd  up  by  link  boxes.  Tlic  condnetor  rail  in  each 
tannal  ia  alao  divided  np  into  nine  sections,  nrith  n  aeetional  insa- 
lator  opposite  every  link  box.  The  cable  and  condtuitor  rail  are 
aOmMCtcd  on  each  aide  of  every  sectional  inmbitor  throagh  a  luik, 
and  are,  therefore,  in  parallel  with  a  cross  connection  every  tfOOft. 
'  ty  this  arrangement  the  best  hm.'  ia  made  of  both  the  feeder  and  the 


lerigr  to  tbe  moving  tnuu.  Tbe 
alld  bav«  »  WDdiUli«itj  aqnal  to 


conductor  rail  for  s!spp!\ni?  enei 
feeder  and  coii'Jiii  to:  r.ul  in  j.aru 
that  of  about  11  sq.  111.  of  eupper. 

The  conductor  rail  i»  a  »te«l  channel  4in.  bv  2in  and  i^in.  thick. 
It  ha>i  a  erus«  M'clion  of  4^  sq,  in.  and  weighs  40lb.  per  yard.  It  is 
Inid  in  iiUft.  leiii^ths,  joined  toi^'ther  with  uoppcr  lish  pLttc«  placed 
inside  the  inveitcd  viittJUivk,  ttud  riveted  up  with  four  j|iu.  rivMa 
coun  I  eroimk  lln  cb  with  tho  to*  of  tfao  cbaouel.  Tlia  coiMBetnr  tall 
i»  supported  on  pomdain  Inaautars  with  ml  lipa;  ihautoof  dd  i*, 
however,  found  <|uite  tinneeenwiry.  At  the  addl  Ol  Mdi  aoelios, 
and  ut  croMincx.  anchor  inxulators  arc  provided  to  which  the  con- 
ductor mil  i«  Ixilted.  The  eondnctor  rail  i«  eonlr>it  Ijctv^ceii  the 
running  miln,  and  iti  ihe  nanie  level  At  crOKsin^  it  ix  raised  lin., 
und  t'n  <>nil«  «rp  bent  piirallel  to  the  t>i>vi(ch  rail,  ito  that  the  ounlncl 
nho-  |.,<H-(  r<  io,!  !  the  cap  without  touchins  the  running' rail.  The 
ri'-<i.Ni»ii(<'  Miili  i>ondi>  and  .^hort  cahW  eonnenin);  the  Mi'tions  to 
the  Unk  Itoxen  isfl  O'J  ohma  per  inilc  The  insulation  reiiisljinee,  aa 
•hovt  n  by  tlu<  lcak«£e  te»t,  ia  luiully  about  10,000  obuu  per  uuW. 

The  nnmiiy  ntib  an  biiU.liaadodi  mA  woi^b  87lb.  pear  jaid. 
They  arc  earned  in  oaat-imn  diairs  on  longitndmal  aleepen  in  tlie 
iron  tunneU,  and  on  cross  -sleepers  in  tli"  <itatiniH  and  »iding'>. 
Oticinally  the  mil  joints  were  i  ii  It.!  with  iin.  by  'in.  copper  btuv. 
w  liich  lii  idfif-d  across  the  fishplate  i\ud  tw  o  chaim  placed  one  at  each 
end  of  the  tishplate.  The  bonds  were  riveted  to  the  web  nf  the  mil 
by  three  ^in.  rivets  at  each  end.  Tlii«<  !ypi  cf  !>fvnd  is  much  too 
rijjid.  and  after  beinR  in  n«>  alioo:  iwn  \. 1  n  -  !.<-.  mil 
frequent.  Trials  were  made  with  sever*]  type*  ot  boii  U.  iii  i  ;.-  a 
resalt  the  author  de4-ided  to  renew  the  solrn  lionds  1  In  kcn 
with  thre<>  tleiiblc  bonds,  each  of  ^7  strands  0'U7-'>0in.  in  maiueier. 
Tlie  tertninala,  whiah  aw  fuaad  on  to  tlie  atim wfa  and  aftenraida 
for);ed,  are  riveted  into  the  old  boiea  in  the  web  ol  tbe  nil  by  a 
hydranlic  riveter  carried  on  a  boeie,  and  worked  by  a  hand-pmitp. 
The  rivets  are  closed  under  a  pressuro  of  ,nbout  40  Uina.  None  of 
l)ie  solid  bonds  were  found  broken  until  the  third  year  of  walking, 
w  hen  there  were  "1.". ;  in  the  fourth  year  there  were  (!5,  in  tile  filui 
IMl.  and  in  the  hivth  lll'2.  Tht'  total  number  of  rail  joiiitH  is  a)K)u[ 
1.10i>.  The  broken  boud.5  have  usually  been  in  the  out<  r  rail  of 
curves,  Imi  they  ,ire  now  bein!»  found  at  "thfr  par's  of  »hi»  Irrif 
where  tlie  speed  of  rvmniru;  ishigVi.  .^[.  .-tfir.n  d  on  a  po-.  ;  ru  ni. r 
the  resistincc  of  a  joint  bonded  witii  llexible  bwrid.*  1*  abaai  u  ituun. 
a.i  roinpared  witli  0*00004  olun  for  an  equal  length  |4fi.i  of  con. 
tinuoiu  raiL  liail  n>nMraL>  are  rtovv  being  made  frith  90jli.  raiU  m 
4.>ft,  lengdia,  inaldBg  a  alight  redoetiao  ia  Iho  itaiitimec  of  tlw 
rctam  circnit  and  »  conaidanhlo  rednotioit  in  tlioeoitof  hondm^. 
The  two  running  nila  aic  croao'lNnidM  enty  lOOft.,  and,  in  addi' 
tion.  the  rails  in  the  "  op"  and  ''down"  toiuMb  are  conneelad  at 
each  of  the  10  cross  passages.  .A  supplementary  return,  eonsistbif 
of  a  bare  copper  conductor  of  1  »q.  in,  section,  is  laid  in  each  tnnnel 
for  a  distance  of  3.:ifl0ft.  from  the  Waterloo  end  of  the  line.  The 
two  conducior.i  are  cross. bonded  to  the  raiLs  evcrv'  100ft.  by  a  con- 
nection nf  0  ri."'  in.  in  area.  The  four  mnnini;  rails  and  two 
suppiernentary  ciibli-s  are  coi\invt<»d  to  a  rommon  netnttive  tenuinal 
b'Mird  at  \V;»teiloo  Station,  Tbts  hoard  is  connected  to  the  nejratire 
bus  bar  on  the  main  switehUvard  by  two  cable*,  each  ofO  T-'i  sq.  in. 
su'Ciion.  The  re«iittiutce  of  the  rt-turn  cireiut  briwe«u  tbe  (arendof 
t)ie  Une  and  the  Mgativ*  'bus  bar  on  tba  main  fwildtbaaid  ia 
tpproxUnately  0  016  dun.  The  dnm  of  Toliniee  In  the  mam  ia 
alwitys  well  witltin  tho  Itoani  of  Tnutc  limit  of  7  volta. 

The  line  ia  oaed  chiefly  a*  a  feeder  to  tbe  City,  heoea  tbe  Mk 
of  tbe  passengers  ai»  earrii^l  between  8  a.m.  and  1 1  ajb.  ea 
the  up  lino,  and  lietw<-<-n  4  p.m.  and  7  p.iu,  on  the  down  Rnet 
Uuniii!  the  inominc  Umd  a  four  minute  nervier  of  trains  i«  nm 
with  tniin.s  cun-lsiinij  of  four  can-  and  m-ating  VH  paswneers. 
.\  fonr-nnniite  «-rv  u  c  with  «int:le  i-nr»  is  iiifUKt-timsl  from  T^> 
:i.m.  to  :t:H<i  p.m.  and  n  tne  liiiinue  strvi  t  fo;  ;]ie  miiainiier 
of  tiie  djiv.  It  nmy  W  of  iiit>  rest  to  coinp«krv  the  output  carves 
(Kii;.  -I  ;  thi  tnli  Inus  i;ive  ihr  total  output  of  the  gtiienvti!iij 
s'.'iiiou  whiU  the  fourcir  trains  an  ninuing,  and  the  doued  iii^e* 
w  htle  the  tamo  «mic«  ia  Imns  uuiimaincd  with  the  ain^  can. 
Tfao  ten  mileag*  per  beur  i«  4,000  in  tite  foimer  caae,  and  1.170  in 
xbt  latter. 

Each  of  tbe  sis  fonr-rar  traino.  now  provided,  is  made  up  of  t«o 
motor-can  and  two  int*  nnedi  ite  triiiler-can.  Eadi  car  is  cam<  d 
on  two  fhur-whevled  hc.trn  s.  the  nrst  and  laat  bogie  ol  the  tnur 
i  i.iTvif,'  a  tr.iitrr  ,111  r.^i  li  ;i\lo.  The  niot.irs  ace  "  iron  clad  "  and  of 
■  11    11111:^1  oiit(ini  of  >'<>  ii.n  r.  i  nch.    The  armature  is  bnilt  dmTt 
.  lip.  1:  lilt        .  uiiii  tin-  uLacnets  are  camiHl  by  two  be«nn>».  one 
'    u  i  ti.a  of  ill.  inuiiiuit.  tile  tlirii»i  of  the  iiia^ets  bein^;  t^iken 
i  upvHi  tile  bosses  ot  tlte  v>  ii(-rl.s.    \  speciid  Citble  rOiip)««  ie  t>ied  for 
'  ci'niwctiiu;  Mween  cnra.  by  niian«  of  which  all  the  eafalw  an  ««- 
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iiielhcxi  of 

;<■  iliillrcrt 


ii'.M  i.  a  nr  .ii-.i-M:jiiccted  in  one  operation,  niis  direrj 
<Mii*.rol  iii;i.ny  ailv.mtivsi-it  when  conipun  ;]  \utl[  i 

tloctru  iuttgiii  li,'  Mid  eIeL-lrii-pi)eiiiimtic  svstriiiH.  Uuh  in  tn-rc  fsnc 
fliallT  tile  CM--  MOW  that  the  TKunl  ...f  Tr^iil,  runsKi.;  it  mivisaMc 
Ml*  BKMOn  be  placed  on  onl^'  tht  front  and  ra^r  carriages  ol  a  train. 
TiMM  adnuitaeM  M»:--Low«r  flnkooit,  lomr  COM  ot 


ami  Mdingo,  and  from  SOft.  to  IfiOft.  in  advance  in  the  tunneU. 
Tills  di»tanct'  and  the  length  of  the  bar*  v^ry  accordin);  to  the 
inaviiunin  »|>i  ed  at  which  the  train  could  Ix'  Iravvllinj;  when  tim 
■•  sh|i))fr  "  ciiiiiii^.N  witli  the  hur.  These  '•  slipp.!- Imrs  '  urt'  set  lOin. 
outiiide  the  gauge  and  'Hu.  above  rail  l«\i'l,  am)  arc  cnrrird  on 
A  wniMOtloii  i»  mad*  from  the  '*  itlipper  bar  "  to  rails 


through  a  switch  ac- 
twM  bar.  tlw  rioula, 
tlM  awltah  V2u 
"  open "  whtB  Mm 
signal  ia"  oft"  ShooM 
a  train  run  into  a 
"  alipper  bar "  when 
the  ai^al  ia  at  dan- 
Rer,  there  is  a  com- 
plete circuit  fron  the 
circuit  breal<er  to  rails, 
through     tlie  ahant 


Kisi.  2.— Ol  TiH  T  i  c'tivK.^.    ^  Mini  T»:  SKaviiE,  Mav  10,  lfl04k 


Ivw  complication  and  therefore  lets  likelihood  of  failure  and  l««8 
diO,i\  iv.  tiiilVn'  will  II  It  lireiilvdowi)  occurs,  all  iiioviuK  parts  of  the 
conlrul  nppunitini  an-  directl\  iimliT  the  i  vo  of  tliu  inotonnan  and 
not  divided  up  lietweeii  all  ih.'  iii  t  ir  t  urs  on  tlie  train,  tht  anmieter 
in  front  of  the  niotoruiaii  indicates  tbu  total  current  twed  on  the 
wInI*  Imit  md  not  on  Iho  ana  «or  on^. 
Bnitag  thorixMid* 


to  UMl  sviteh  on 

aignal.  This  opens  the 
cirenil-brMkker,  and 
Hhutt  all  pou'cr  off  the 
train.  At  the  City 
station  and  rroim-over 
liiding  at  Waterloo 
"  »lip|>er  burs "  are 
prci\id<'d,  wliiil:  un- 
connected directly  to 
thandla. 

Air  isr  the  Westiog- 
hooia  brakes  on  tto 
tnioa  is  stipplied  on 
the  "  atora^  s\-«tem. 
The  ptiiup  rooui  m  tlio 
gaoemting  station  con- 
taioa.  in  addition  to  the 
feedpumps,  tlirc-  8iii. 

7jin.  Wexiinghoiise 
air    pmnpH    of  the 
em  aod  one 

Ml 


diivan  pomp.  The  train  reaen  oiia  ean  ba  ahaigad  laliila  tfao  taaiaa 
an  bamg  loaded  with  pawMntgers  in  has  Uutn  •  miiinla,  and  fha 

trains  run  four  liotint  bt'lwcen  tfao  charRos,    The  cost  of  power  for 
romprtiiwing  air  for  npproxituately  800  appUcatioDS  of  the  brakus  per 
day  is  about  a  ahiBiog.  The  eleetrioal  aquipmant  of  the  ganaratii^; 
I  atatiaa,  Una  and  Iosuhmt  trains  waa  eairtad  oat  bgr  F' 


[•yaara  the  Waterloo 
I  IMy  Railway  has 
baan  opaaed  the  cablea 
rannin^  thnmgihaat 

the  trniii'*  have  given 
vir'.  1  It  I  li  •  niiiliU',  luiil 
have  lii'i'ii  ih'-  I'adiM.'  of 
only  thp  ■■  sUliIii  delays 
to  the  train  iiervici-. 

Eaeh  single  oar  is 
carried  on  two  four- 
wfaeded  bogies,  aaoh 
of  which  is  fitted  with 
a  itingle  reduction  gear 
motor  driving  the  ont> 
side  axil  .  Tlie  motors 
are  ratnl  :it  7."i  M.e. 
each,  and  tlic  jjcar  ratiii 
8-K  tu  1. 

The  hignalling  ur- 
xangeuienta  are  ver> 
eouipiala,  alecirie  lock- 
ingjand  traadka  anlar- 
ing  ailaiiiival|]p  into  th« 
aeheme.  AfnraMrsafe- 
guard  ia  pnvidcd  for 
cnttinir  power  off  a 
train  Khnnld  ititppioavh 
too  clow  to  a  sii^ial  at 
dimgrr,  Mid  also  up<in 
entering  tlie  t'ity  sta- 
tion and  iTOss  over 
siding  at  Waterloo.  In 
*  *'       to  tba  naaal 


8       »       lu  It 

T<>n«  in  MlHUlM. 


no.  S.— Oat(iut  Cartas— 5-niinute  airriee.  May  10. 


aarlaa  wtnAng,  ev«r7eiiV(dt«linakarootetninahMnalinntaolenaad 

In  work  nerns<<  the  (all  preasore  of  fiflO  ToUa.  TUa  am)  is  ocmnected 
la-tweeii  the  inner,  or  train  side  of  the eimtil-bioakar,  and  an  insu- 
lated wire  brush,  or  "vlipjx  r  '  cained  by  the  e(|imlisiiiL,'  bar  on  the 
left  aide  u(  the  kadina  l-ufjic.  The  "  'lipp'"'  f''^*"*  "luiif;  ti  piece  of 
conductor  rail  flxed  IGfl.  in  advance  of  etery  signal  in  llii>  stations 


BroibanftCo.  Mf.W.  B.  Oalbraiih  and  J>r.  A. fi.  W. Kannodf 
were  the  consulting  engineers.  The  ain^a^ear.  atocft  «ao  obmH|m 

l>y  Messrs.  Dick,  Kerr  i.  Co.  to  the  deaign  of  Hr.  Oonglaa  T.  Hoo^ 

who  prere<ied  the  author  an  electrical  engineer. 

Twenty  four  hour  tests  arc  now  taken  &(|ueutlv,  during  which  the 
coal  ia  weighed  out  separalaly  to  each  boiler  in  9W)lb.  lots  The 
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OQtpdt  varies  frr  in  ilny  tu  ilay  bv  Icsb  than  .'  pi^r  Cfiit  ,  »o  that  from 
tho  34-honr  tettA  tlif  coul  coiiauinptiDn  !m  tin-  Imlf-viMir  can  b*  csti- 
nuJted,  and  a  cooipariaon  made  with  the  nciual  quantity  of  coal 
iiMd,aial4wBadframtlia«MldaUv«nei«mdMook*t»iM  beeuining 
and  ma  of  til*  batf-jrasr.  Ilw  mter  mipjiUod  to  Uw  b(Sl«n  is 
iucai!nr<><!  bv  h  '•Kfnntiiy"  water  meter  of  th*  dfanlaOWIMBt  IgniO, 
which  .b  chc(  li-;4  l>v  th«  faU  in  the  level  of  tho  Wlim  ta  th*  md 
tank.  This  meter  in  found  to  register  well  wiiliin  I  per  cent.  The 
total  tuiits  generated  »r»  lueasurvd  by  Siemens-Halske  watt-hour 
rectors,  pnnnsftpd  b»>twi:i'ti  tho  p.J9jti^  bnjshi  i.  of  oat'h  Jmamo  and 
tlx-  ^ivi'.L-liborir.i,  'I'll')  iiicttrs  are  clincki-ii  jn'riuiUfiillv,  by  being 
Ct)uitecl»Hl  in  -.u;\c-i  to  L<f  the  Jyr.anios  :  .1  \  .iriiiliuM  <.)f  nut  exceed- 
in);  3  per  ci  ut.  fnun  ilic  iiitaii  ia  ulluwi  d  by  ;;ir  author,  ami  the 
ilistnltuentti  are  uwiinUy  wcli  within  the  Hnitt.  l>iiriiig  the  tests 
roadings  of  the  water  meter,  water-gauge  leveU,  thcrmotnclcrs. 
draught  and  Bteaju  presaiirc  gaogcs  are  taken  every  IS  miQUtca; 
and  iha  wait-lioar  meter  aad  vacuum  fmiia  nadiop  mty  ImU* 
boor.  The  reaulu  obtAined  dttring  iba  nnnrinspornaii  ot  enaof 
these  testa  arc  plotted  in  Fig.  1.  The  main  engine*  were  running 
condensing,  the  average  vacuum  being  24in.  The  ooal  used  was 
the  "  beHt  Welsh  steam,"  iho  oaloriAo  value  of  whidt  waa  14,780 
H.T.U.  per  poond,  or  15-SOlb.  watav  avapaaatad  tm  and  alSlSPF. 


Date  o(  test   

l>uiatioa  o(  test   

Totttioaat Mid*   • 

Ond  torat  par  aqft.'  ^  grate  araa'par  hon, 
averaiccd  over  ranninghOBM. ••..>.... .. 

Ashesfrnm  hci\e:i.  i«raentagaataMl  

Total  water  to  boilers  

Water  evaporated  p«r  so.  (t.  of  heating  snr- 

tsee  per  hour,  averaged  over  mnning  hoorti 
Fc«i]  w&tvrtemp  ,  avenawlovwrunoioKhnL 
Ai-tu^l  ('va.j:>oration  per  lb.  of  eoal  over  ii  hrs. 
*K<|uiTalent  evaporation  per  \h  at  standard 

coal  from  nn<i  at  21:;  F  

Mc«n  steam  presure  over  ntnalng  boun,  Uat. 

P«ra4.iB.  

AvencadnraghtatbtMofdiiBni^  ...... 

Eflicieoo;  of  boQert  alone  (baaed  on  ooal)  . . 

Effioienoj  of  boilers  with  economisen  

Water  to  boilers  per  unit  over  94  hours  

Coal  to  liullers  pet  un.t  over  2 1  bourn  


*  OocTMiad  fat 

f  pir  Ih.  of  eoai  fk«n 


•aal.«btahJa< 
aaai  I 


latSirF. 


Mar.  Hi,  llXJt 
S4  boon 
15.S001h. 

Oct   i!'.  I'lOt 
S4  hotirs 

lO'Mlb. 
ION 
157,ia01b. 

tt9Hlb. 
11  5 

143,8901b. 

saoib. 

1H°F. 
10-Mlh. 

aMib. 
laav. 

lOMIK 

U66 

O-edlo. 
71  per  oeot. 
77  per  oeot. 

t57lb. 
4  511b. 

O'lniB. 

68  per  oeut. 
7S  per  eeol. 
47-7lh. 

ivm. 

lUagfanm 

Mhk  U^llb. 

Train*  oi»  the  line  are  run  at  fixed  intorvab,  ti-ith  the  result  that 
the  output  ptirvM  repeat  at  intcnr'nk  correspondiivg  to  the  train 
aciyice.  TJii»  is  nhown  clearly  i,n  Kij,-^.  2  and  ::,  altlioagh  it  is  more 
easily  followoii  with  thefotir-rartraitiK  in  rmiuiiif;  thaii  mtb  f hp  single 
eata.  As  a  general  rule  there  aro  two  ruiiiutta  of  hea\  y  loaii,  fol- 
lowed by  two  or  three  minutes  of  light,  according  to  whetier  itie 
fiMir  or  tbe  fiva^miinita  service  is  being  run.  Incidentally,  each 
pariod  of  heavy  load  caoaes  a  slight  variation  in  both  the  voluge 
and  vacnimi,  ao  that  the  number  of  trains  mu  dulling  thadiqraaa  oe 
checked  by  the  number  of  peaks  on  the  taooite  eiwrta.  The 
punctuality  of  the  service  is  also  ele*rly  indicated,  a  delay  of  a 
luinnto  altering  the  oharti  lo  11  nuticeable  extent.  The  restilts  of 
ootput  tests  taken  on  .\pril  10,  1904.  ore  tabrib>t<  1  Wow  :— 

Train  service  

Aventge  weight  of  train  i 
Mvao  speed  (Mlween  statiaiie,l)t.p.li. 

Total  ootput  per  huur   


i49btiO|{  output  per  hour  . 
afUflHl 

VaHil 


lioar. 


Vnllaptr  lao'iatla.....   OOM 

VaMaparaiat-niila   |  IHm 


-ttuin. 

4miti. 

Smin. 

Smin. 

100 

38 

IQO 

96 

16 

31 

1« 

m 

•21*41 

136S 

33(i'o 

123-5 

2177 

hO.-i 

174  II 

43-3 

311 

3(lS 

33 1 

lS-1 

14  <» 

S.5> 

BIS 

4-» 

1*78  1 

433 

1-63 

0048 

(KM*. 

<H)4S 

0-M3 

(Hm 

o-on 

0-ClSSI 

The  flvc-uiiniiti  ..-f-r\in.  \vith  car-i  ic  .|niun  4)  is  run  after 

H:ir<  p.m.,  and  ii)i>  coiitroilers  are  nut  worked  beyottd  the  series 
l>i  >-itiun  ;  hence  the  reduction  in  the  mean  apeed  and  in  the  Units 
u»  compared  with  the  four-minute  servioe  (ooiaiun  3). 

{T9  b»  eondxifd.) 


Electric  Qpaad  Xadieator.— Tlie  f:Uin.itcl,,>.i.<rlu  u.u.I  /  ., ,, 
te^niseht  JinH'ffh'ia  ikscribes  a  gpectl  indicator  based  on  tho 
fitct  that  an  int«  tiui-li  nt  voltiij^c  applicj  u^  .1  dioking  coil  or  a 
transfonner  sends  j.  cut  rent  tliroiigh  k  iJi  ix  iniing  on  the  fre- 
quency. Tlie  intermittciii  y  ]>ro<luced  b)  ;i  .  .iiiimul,at:ii^ 
device  coniicctdil  directly  or  !)irfm<»h  geiMiiii,'  U)  the  shaft,  Ibo 
fi|)Co<l  of  which  i*  to  bo  meastiiv.i.  Aii  anniit-ti-r  is  connect«d 
in  tttii  circuit  ^ur,  in  the  cjuo  of  a  transformer,  to  the  secondary 
winding),  mA  ito  a«ale  ia  mnrkad  off  to  iwd  apeeda. 


FDBL  BOOMOHY  IN  8TB&H  POVBE  PLANTS. 


The  following  is  an  abstract  of  the  Discu'sion  which  took 
place  at  the  Institutioti  of  Eloctiical  Engineers  in  connection 
with  Meaara.  Booth  and  Kenliaw'a  ^per  on  the  above  aitbjeet. 
The  Paper  was  pnUiabed  fn  foil  in  our  laat  four  iaanea. 

Thundat/,  /uniuiri/  Hitth, 
Col.  R.  R.  CROMPTON  said  that  the' methods  introduesd  into  Ihia 
eoontry,  when  water-tube  boiler*  were  fir!*t  f-rvclt  ii,  of  pti'tini;  iha  fmnaess 
very  closa  to  the  cooliag  surface  of  the  tube;  nr  rn  now  kr.ovn  to  be  bar> 
baious  aiethods,  and  a  great  deal  of  the  early  discredit  that  was  broaghl 
opoa  Ihia  Ippa  of  hollar  vaallx  dna  to  mistalrwa  ia  the  lettlog  and  in 
eahndttloa  of  fbal  Uad.  At  tbe  aaaM  tine  ewa  now  a  la»e  Buaiber  ef 
praetioal  eaglneaiB  wm»  of  the  opUiiao  that  It  waa  iapeaiikw  to  ceoanme 
tiie  smoke  witheot  naktag  amtl  Iomhb.  80  leD«  a«  it  «•*  a  inert 
(|ui'>.:l«n  of  excess  of  air  this  was  trtie  to  a  certain  extent,  bat  he 
v<'nrurril  to  ..i];L,v<_'.^t  that  tho  authors'  mr;fiod  of  gi\ing  a  rofrjctory 
Uoiag  to  the  fomaees,  so  that  the  dames  were  not  cooled  before 
perfeet  combnatioa  baa  lakiB  ptaaa.  waa  tha  tnt  laaaadj.  It  m» 
vented  smoke  and  did  not  eanae  leiaea  On  the  eootinuT,  ft  ha4 
been  found  (•f!l«ient  and  ^stisfsetorr  in  thtwe  stations  where  it  hltd 
bees  mti^xluiTil.  Hi-  spnko  on  tiii.t  |y>itit  vrith  considerable  know- 
lml^;<!,  having  at  CalruUu  IriiroiJtii'od  wiitrr  tube  boilfr*'  a^rsin-''.  the 
Silvicc  ot  all  the  practxn!  ci  n^ncflrs  '  f  (Ailoutt*.  Thrj  had  [.nld  him 
that,  with  the  Bengal  caal,  he  would  iio  tiaed  aod  timed  uvt:  and  uvar 
again  tor  smoko  nuisance,  and  that  he  would  be  unable  to  prodooe 
the  large  amount  of  power  that  would  be  required.  Bnt  the  Calcutta 
works  werc'  the  uri!y  .•tvn;5;cleas  «oj1:.i  thii-n-.  auil  it  wa.-s  d'.ic  cir.irtlv  to 
following  the  f:riiici|ih'<  laid  dti*n  by  tin-  uulhtiis.  \  \  tlir  ramr ,  .a 
London  there  were  works  alongside  each  other  where  heavy  linss  hsd 
nanltad  in  the  abandonaient  of  eheas  eoat  with  a  constantly  incmising 
eoat.  Ottier  works  properly  ttted  wMh  smeka-eonsumiDg  appatataa  had 
not  toimd  It  Dcoesaary  to  do  this.  The  next  point  was  thermal  storage, 
bat  aa  he  saw  Mr.  Druitt  Halpin  present  be  would  say  no  more  than  as  a 
user  of  the  system  he  bc'b'i-vtj  that  thf  mal  stmage  hail'  .  am*  to  stay. 
It  was  going  10  be  oni^  of  tin-  grttAteit  a  lvaniaKi-^  iliat  t-li-i^lruMl  nogineers 
had  ever  inlroduead  into  tbeir  works  where  there  was  a  peak  load,  for 
not  anlr  dM  it  talMa  Aa  «Baali^  ot  boUat  ptaM.  bnt  it  totndefad 
eeononUM  whieh  wem  altogathar  onexplaloed  and  tmeipeetail  at  tbe 
pr^isent  time.  Probably  this  was  due,  to  some  extent,  to  the  oaoses 
pat  forward  by  the  authora,  but  there  was  no  certain  knowledge  yet 
availsW?  k>  tell  us  why,  wh«>;  the  loHeis  were  (illf<l  with  wiittr  frcra 
a  etoia^^ti  leservoir  havtOg  |jriK:t:c!aj'.y  tin*  »auib  tetiijn  laturfi  :lh  the  LK.ih.y 
iuxU,  iiul  which  was  supposed  to  have  had  in  it  none  ol  U»-  latent  beat 
uoils,  an  inoreaatd  effieienoy  of  300  per  etnt.  was  obtained  instead  ot 
the  '25  or  30  per  cent,  whieh  mtghl  be  expected,  (tow  was  it  done  ?  IS* 
did  not  pretond  to  ssy,  but  that  it  wa=  dsnc  thcr?'  wa-  no  doubt.  It  wal 
being  douf  erery  day,  and  il  hid  bet  n  measured  s3  in.irjy  times  that  there 
was  no  question  of  doubt.  He  did  not  agree  with  the  authors  that  we 
must  wait  to  find  out  tlie  eauae  of  it  before  it  was  uxed.  They  had 
found  out  llie  faets  aiid  that  ought  to  1>c  eitoagh  fur  them.  Further,  the 
UM  of  tkemial  storage  reduced  tbe  coal  consumption  in  a  record  station, 
all  other  tliinipi  being  equal,  ai>  4  was  lo  2-9.  Mr.  Booth's  advocacy  of 
Lancashire  boilers  seemied  to  tt  on  the  vane.  He  had  remembered  Mr. 
llooth  writing  in  the  technical  I're-j  to  r-flect  that  electrical  engineers 
were  absolutely  ignorant  of  boiier  engineering  because  they  uaed  water, 
tube  boilers,  now  ha  bad  probably  changed  bis  mind.  Mo  doubt  ho  had' 
a  progressive  mind.  Tha  only  way  to  make  a  Lancashire  boQer  an 
economical  boiler  as  regards  fuel  euosumption  was  to  put  tlie  tire  in  front 
of  it  in  some  kind  of  retort,  complete  tno  produeta  ot  combuttion  and 
then  pM.4  thrm  'brenph  th«  boiler.  Bnt  tni?  introiliiM-d  :U1  linil.  nf 
diffieiiltifs  well  ln:own  to  boilei'  makern.  The  ,,■  ic^iion  rf  furiiacr-  -.vjis 
a  question  ot  fuel.  Many  furnaoaa  worked  extremely  well  with  easier 
fuels,  but  when  }«n  oonta  4e  dWooit  Inaii  hi  whieh  ihere  are  large  and, 
varying  peroentagei  of  asb  the  advantage  of  Ming  a  moving  (ainaea 
was  enormnai,  a^i  t!i«>y  ttf  ti^ivl  at  varying  tpeeds  to  soit  the 

varying  quantiiii  .  cif  «.-h.  Tbi-  au:horii  described  an  inclined  grate 
■frith  ft  v'niv:ty  shailtiw  ttTrct.  Those  wbo  thtd  ^wn  iri  Artiwlea  had 
■■(<:■'  a  g<jfii  lira-  if  ilie  Honey  t-Tafe.  He  h»4  n-.adn  very  many 
inquiries  as  ta  «ljat  could  be  done  with  it,  but  be  did  not  tbinx 
the  results  to  be  obtained  were  eomparable  to  what  could  be  got 
with  a  Hat  grate  working  on  the  principle  which  impelled  tbe  tnsl 
from  the  fii>nt  to  ih»  back  and  rTtih-  (n-sirij.-  it  through  the  damping 
br.r  at  the  lad.  iitr<!r  ihc  -.vhrilf  <>(  -.hi:  i  i  nii  i.stlble  material  bail  l)ern 
consumed.  He  agreed  with  tho  authors  in  tuiviog  eontinuou*  records  ot 
waste  ga!<es.  With  reitard  to  superheated  steam,  everyone  knew  that  tliis 
was  a  subject  uiion  which  he  was  very  keen,  but  he  felt  glad  to  say  that 
there  were  a  great  many  other  people  of  the  same  opinions  as  himrrlf  in 
whose  company  he  waa  cot  ashamed  to  he.  He  had  diccussed  it  at  very  great 
Icogtbwith  Vrc(  Elihn  Tbiuir-on  i-i,.  of  iln-  ttaJin^'  plivfud-t?  of  the  'r.-nrld, 
who  was  a-^  conMni'rd  us  bim«')t  tb-.l  tli<'  I  II  o!  tlie  -  t-aiii  f-n^'iiv  v.  aid 
be  brotight  tia  a  Ivitl  wiSb  tbi'  laiuaiiul  cuiiibuxSiuu  eiit^utp,  tiiitl  that  II  would 
poEscEs  many  advantsges  which  tbe  iiittrnal  combu>liuii  ^ngimt  did  not 
have,  if  we  only  had  the  pluck  to  go  high  enough  in  lemperatank  llw 
authora  seemed  to  think  that  lh«  -oh  use  of  sopprbcating  wa«  to  dry 
tbe  steam.  Ilo  hoped  the  Instiluli'i.'i  u  1.  d  not  go  away  with  that  idra- 
Tlii  rrni-ttyramc  advantages  wen-  uhtaun-d  ihf  whok  way  -ip  the  --f-nle 
lyll.c  li^c  of  siipt^rheatcd  titcaln  -  .,  1  niHid-  i.:.  ,11-11-  1.  ittr  iliin  .'.tHiJeg. 
and  BO  on.  I'lot.  Klihu  Thomson  and  oiluir*  ba^l  uuui  9,ui4li  mguits, 
and  l^tbc  nee  of  vaijr  bighfar  ■operheoted  steam  had  produced  result* 
wbWb  ceald  not  he  aaeoonMd  lOr  by  the  ordinary  third  law,  The  only 
WW  to  aceausl  In  thani  Daa  ' 
haab«anaR«iaug. 


toacewmller  thani  waa  to  ewthat  those  who  had  bean  Itaelien. 
Ha  ngretted  iM  the  avthoia  bad  aaf  i 


^.-ijiii^od  by  Cji 
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the  work  "f  Vtoh.  C'allendAr  and  Xioliolun  in  1R9B.  He  hoped  they 
would  all  read  this  Psp«r,  which  went  on  to  ohow  that  eylindar  ood- 
4<!BMioiil— initial  oondeoxation  «hlcli  wa«  the  bugbear  of  the  engineer— 
VHiwk  toitial  oondenmtion  at  all,  but  moitot  It  wai  valve  and  pUton 
Icnkap*.  anJ  Vr.w  shovoi  tl„a  U  wiia  mo^l  in  thew  enpitiM  vhich 
MM^'X  ih*:  ^aiiie  j'orls  f  yr  istrjiin  iin^i  rxhAn^t-  ilo  bad  made  a  U  w  rxj^-ri- 
ments  himeell.  and  one  o{  ilie  moai  interesting  thiaga  was  that  saoer- 
btatad  atSMl  was  giren  a  bad  name  siiDt^  baMHia  it  waa  tappOMd  to 
■con  and  eat  the  cyllndera,  to  evaporiae  Ilia  hibnaaltaii  ud  do  dlUnds 
gl  thinpi  which  it  never  did.  What  it  did  do  was  that,  under  certain 
MMditions,  with  the  (oruis  of  superheat  that  had  been  UMd  op  to  quite 
recentlT,  Ihcn^  .vim  wr-l  ::t«am  pasaioft  nvrr  thf  utirficc-i,  and  thi-  had  the 
must  Uf'riibic  <  iri'.  t  liiinri  the  1ubricali;:ri  ul  Ihniif^  -urfm  r  ..  li.it  by  keep- 
iog  up  a  steady  suupir  ot  i>aporb«at«d  fleam  which  could  now  be  lubri- 
mlai.  than  voald  b«  less  labricaiion  neceaian  a»d  ito  aoifaoas  would 
Mttaoiifci  n ma  poailMa  by  anog  SOO or  40M«K.  of  tttperbMl  akovt 
the  saturation  point  to  redara  the  actual  conirnption  nf  cTi<ting  steam 
engines  some  30  to  40  per  cent.,  tn  t  I  'l  vfi  .  nt.  TIium  wen  wonts  which 
had  b«en  proved  up  to  the  hilt  by  oonstaat  experiment  during  the  last  two 
or  three  year*,  and  from  these  experiments  it  was  clear  that  we  eould 
build  up  n  new  prnctiee  in  ateam  en^neertng.  What  wax  more,  it  would 
b*  possible  to  K<t  <|aiU  M  Uxb  eotmotoy  out  of  xteaiii  as  it  wan  hoped  to 
gtl  from  the  iulcmsl  ooubwildll  MIRbM.  and  the  cost  of  the  latter,  in 
proportion  tn  thrir  power,  would  be  nuich  fiintirr  <h.in  tV.tit  <if  tin. 
steam  en^im  nn.l  btul,  rw  coiniiineiJ.  Tltr  itU-ii  ihiit  t^:i^  prmliictiiin  of 
ataam  was  the  mere  question  of  producing  a  fluid  and  passing  it  into 
mUntea  at  a  aSOdog.  tempmUlMi  Ud  bringing  it  dOt  and  tuowing  it 
tw»y  at  iHOdee.  temperatara  was  aiilirely  exploded.  The  tumma  ooming 
when  we  should  take  the  uteam  in  at  Il,000deg,  and  disoharged  it  at 
320dei{.,  and  results  would  then  be  obtained  with  which  no  present  reeulti 
wcff  Ci^mparable.  At  present  we  had  Rot  r1<,«n  to  I  'nb.  rtf  pfi&l  barnsd 
Iii'r  mill  on  the  switchboard.  This  wculd  1k<  tiicu^jlii  iIl  vhi  to  1  ,Mb.,  juid 
it  would  be  done  by  adoptiikg  improved  IdmIu  de'noeit  such  as^hts  ti^d 
miailoiiad. 

Mr.  H  ROOT,  referring  to  the  «l«tem«nt  in  the  Paper  that  titer*  was 

ecin«i(lrT»b!e  dllfipnlly  In  separating  oi!  and  i^rp.ise  from  the  <?nndi?nsed 
wi'cr,  .^aid  ho  f vprrioncod  no  diflioultv  at  n'.'i  in  thi^  [.i  ovi.l^jd  the  prcaae 
separator  was  pot  in  tbe  proper  plaoe  and  arranged  at  the  right  levels, 
and  the  steam  was  taken  up  well  before  it  got  into  the  condenner.  This 
system  reiiuired  no  oare  and  no  attention.  The  only  objection,  which  was 
more  or  1m(  Mrioai  wImm  mtter  was  expenaive,  was  that  there  w^  an 
average  loaa  of  5  per  ««at.  In  addition  to  the  nrdloary  losses.  Hi>  had 
b«n  trvinp  a  systfrn  of  f»*d-w»t<»r  IxNallnR  dy  passlrf;  '.fii>  wstcr  fi  oin  a 
wrU.  nft<;r  it  lr(t  Ihr  I  cuTiuTMLHi-r ,  int^i  a  Nvstfrn  A  Iruy-^  m  thy  .*.lf*nrn 

•pace  ot  tbe  boilor,  and  this  luid  tlie  eScct  of  liaatiDg  the  water  up  to  ttio 

vator  ia  tke  boOir.  Aftar  aonia  four  jmM  teatlug  tia  eoold  ooofidentl^ 
say  that  this  did  not  prodnse  wet  steam.  The  only  trouble  was  that  it 
waa  neceasary  to  provide  care  fully  for  sontraotion  and  the  eipan«ion  in  tbe 
trays  He  did  no*,  know  whether  any  of  tbe  engineers  present  had  tried 
tbe  (tk.!  it  putuni;  n.  a;r  lining  in  the  builer  Lttween  the  ordinary 
brick  Limng  and  ttie  iircbiiuk  and  passing  ihu  air  through  this  lining 
before  it  aitivad  in  the  grate  of  the  boiler.  He  bad  made  one  or  two  ttfatia, 
but  owing  to  the  diitioulty  ot  I'onatruclion  be  was  not  able  to  gira  aay 
llgurea  of  economy  yet.  He  dM  nnc  think  it  'itroulil  be  posaible  to  carry 
out  the  periodical  tent!'  ngK'  U-d  ir,  iliv  .\i.:ii  i  -  beiauxe  it  would  r^uiri- 
io  many  mot*  men  for  that  nurpoiie  or  eUe  a  lot  uf  overtime.  For  all 
ptaatfaial  porposes  U  waa  aolBoiaiil  taat  to  l«ke  the  ordinary  log  readings 
and  obtsln  from  this  (he  BDnber  of  pounds  of  coal  u»t^l  per  unit 
genvrutc<l,  and  as  soon  as  it  was  found  that  tbese  were  going  up  instead 
of  down,  the  plant  lihuuld  be  separated  and  the  losses  located,  lie 
had  been  m'm^  \xlh  I,aiicu--.hit(.  and  •.viiif.r  tulw  hollers,  and  he  roost 
say  that  the  r'n^im-ci  wat^  luk;i|')'  v.li..  had  such  a  eombination. 
Bo  would  Uke  to  know  ij  the  authur*  iuid  found  tiiat  the  placing)  of  a 
aapuhaalaria  lha  down  take  In  u  I<ancaidiire  boiler  bad  s<!t  umaMriOM 
vlhratioii.  Ha  had  attenipt«d  to  do  this  by  taking  away  the  feather  «raO 
and  pliving  the  superheater  in  its  place,  but  ha<l  oooountered  ocrUun 
dinKuli  ef.  Tbe  only  way  he  had  Mcn  able  to  get  over  this  was  by 
ri-innvnij,'  <nm"  of  the  tub«s  of  tbe  suv+rhtntsr  and  r^islacinR  them  br 
tlM-  ..rij^'iiinl  Iciitlicr  v.all.  It  had  of[«n  ijetn  s  Biuphsc  U.'  him  ^Wiy 
makers  of  waler-lube  boilers,  knowing  uhut  aa  uxcvlseut  tiaiig  thcj  'mi, 
eaatinaad  to  iall  a  valt^tabe  boiler  de-nigned  on  barbarous  principles  so 
far  ai  eombailion  of  f^l  was  concerned.  Was  it  because  the  repair  of 
refractory  furn»e>?B  ws-i  ?o  hi.:iv_v  Tim  Pujipr  ii'ulc  the  ntoreriitj  nf 
alwa) u-in,,'  u  ch(  ;;]i  ciu^r*  .d  iv.i  I  Surt'ly  thit"  dr]»t*r.Llt.-.I  (  iitin  ly  up.^n 
the  location  of  the  town,  if  there  wm  a  railway  rate  of  I'U.  p«r  Un\  a 
would  b«  found  bwt  to  tu*  the  highest  sleam-raiainc  fufl  ths'.  (  uid  !  « 
obtaiited  in  the  matkot.  With  regard  to  the  superhcMad  steam  ({umtjoa, 
he  had  been  conduating  some  teste,  tlrst  with  saturated  steam  and  then 
with  IJOdeg.  superheat,  and  although  he  had  never  yet  been  able  to  get 
above  IS  per  cent,  saving  with  auperheated  !iS^am,  hf  thotight  it  wai  a 
very  good  reason  for  adopting  it. 

Ut.  J.  UXhK,  ot  Heaan.  Croaafield's  Warrington  Works,  tha  fml 
.4ifvtvaot  <f  wUdi  tor  10  jaan  ho  ted  tan  To  atem  of.aaM  tlia 
rawdla  oMirimd  {hara  by  foUowIng  upva.  Vtm  linllar  to  tooM  adTocatad 
by  tlie  authors  proved  a  wry  appreciable  gain,  far  greater  than  was 
generally  sopponod  to  be  possible.  If  he  was  not  mii>takun,  he  tliought 
it  WHS  Messrs.  Crcssfield's  works  '.<:>  which  th?  a-ithor;-  alln-l.:*?  In  the 
Paper  when  they  spoke  of  having  Hecn  .i  »iitcr  •auiiiUn;;  ariMiii;' rr,r  nt. 
In  dealii^  with  the  water  from  the  M{:isc,y,  whsiu  t;ie  :.aiducs-:  vvus 
batmoM  M  and  2G.  with  an  occasional  abnormal  hardness  of  &0  or  GO. 
frwineiit  analysis  was  necessarv.  An  to  the  advantage  of  passing  exhaust 
steam  eontaiolni/  ir-hn  rril  riA-  mU:  the  tm-d  ■.■..ii<.r.  It  .^cimfi^  tu  him  thnt 


ml'iirird  uli.y  li  r.i 


!iUi  iiinuunt  nf  ujiU'.  t-iil  ;".'il, 


it  should  not  act  iojutiouiily,  piOYtdod  the  water  wcrt-  kept,  hj  sailitble 


treatment,  on  the  alkali  side.  Of  oonme.oate  should  lie  taken  to  exclude 
animal  oils  from  the  feed  water.  With  regard  to  tbe  percentage  of  car* 
bonio  acid  in  the  gaaas,  he  quite  agreed  that  in  the  large  majority  ol 
works,  the  CO,  was  not  maeh  higher  than  4  or  S  per  cent.  He  epoba 
«!th  experience  un  this  matter  as  he  had  t^nrn'od  .uLt  teiitn  !%i  a  great 
many  works  in  England  and  Keotlaod,  Whin  v.s'mi;  AacV  vl  medium 
cjuality  the  earbenic  acid  should  raaeh  13  per  c«Dt.  in  regular  working. 
It  was  not  advisable,  as  a  rule,  toallmr  it  to  aiaaii  this  figure  grratlsr, 
as  beyond  this  percentage  tharo  naa  a  dangir  of  finding  approciabla 
quantities  of  cariionic  oxide.  These  remarks  did  not  apply  to  fumacea 
in  which  hot  air  waa  osed,  and  under  these  conditions  a  higher  per- 
sentage  of  CU,  might  be  oMainfd.  The  objf-el  tViniiM  he  to  -'(ware  tha 
highest  possible  perer::iiai'!t  of  carhi.nie  iir-id  (-oi.mHli'ni  w  ith  the  elimination 
of  the  carbonic  oxidn.  The  automatic  apparatus  for  gas  analysis  retenad  to 
was  undoubtedly  useful  undar  certain  aoMitiooa,  bat  it  reqiiirad  ahatbtag 
periodically  by  a  direct  analyait.  The  ^nat  defeat  of  tlie  apparaiaa  Wia 
its  inability  to  give  information  respecting  carbonic  axiiic-  For  example, 
15  par  cent,  of  CO,  might  be  indicated  although  a  mui-h  !i:K>ier  percentage 
of  CO  might  be  proiscnt,  so  that  the  economy  would  be  nuiic  itpp^rciit  than 
real.  Thic  results  of  a  simple  analysis  of  fuel  be  entirely  a^iroid  with.  A-i 
approximate  analysis  of  aoh,  water-fixed  carbon,  and  wUtile  malttir  waa 
all  that  was  required  for  Oldimiy  parpoin.  and  from  this  tbe  eatertOe 
value  eonld  be  caleolaM.  In  aoma  oaiae  it  might  b«  deairable  to  coa- 
du  it,  tttsri,  RR  ordinary  ralorimeler  test-  On  subject  of  supcrhcuillnir; 
lie  |...i]itt:d  out  Ihttt  At  lus  wnrlcx,  nt  \^'»riint:ion,  he  had  fotmd  ^rcat 
adviuitage  from  an  arrancoment  which  be  did  not  think  was  very  well 
koom  in  tllia  oaoiMty— at  tag  lata  it  was  not  very  extensively  used.  Moat 
of  hit  LansiaUia  boOata  warn  aOfL  by  9ft.,  and  instead  of  covering  tha 
top.  as  was  usual  with  a  non-oondDoting  material,  they  uttUaad  it  aa  a 
heating  aarface  Over  this  they  fixed  the  horixontal  tubea,  aadl  botiig 
about  30ft.  long  and  rtin  in  diameter.  Tbe  heat  was  made  to  traverse 
the  whole  lengUi  of  liie  ptpi-t.  01  course  it  was  only-  the  gsfvs  which  in 
ordinary  oanditlons  would  be  leaving  tbe  boUcr  which  were  led  up  into 
thischambw.  ThataBpaiataiaolthaiaatadidDet«Maad4Wrc.  Thora 
was  a  gala  of  abool  IMag.  or  ffUhe.  of  «ap«rh«al  Thla  nf^t  appaar 
small,  but  It  was  uniform  and  wmtinami?  tTi«t  had  u»ed  this  system 
tor  several  years  and  had  found  it  vciy  ^tii-factory.  11  any  member 
ot  the  Institotion  were  aufBciently  interested  to  pt^y  a  visit  to  NVarrlngton 
he  would  be  pleased  to  go  mto  the  matter  further  with  him. 

Mr  DBUITT  H.VLPIN  (who  was  imperfectly  hnard)  reterred  lirst  to 
tlie  dii}lculty  of  removing  from  the  boiler  the  dirt  carried  in  with  the 
('  <  d  vnu:t.  Ho  foald  itot  understand  the  authors'  recommendation  to 
u'<r.  Atic  ..lii'ii.^  utul  ti>d'i  bolV^d  \n  !<nitu^l'.i  pordt^in  to  the  Btrivs  and 


an^d*.  ^l.ili'^  of  lh\^  hoilpr*,  ;.r  why  "  tiii'*.r  iiirtfti  proj'_'rUnni  ln(  ?  f  h'j  bL>dj 

t«  regular  steaming."    Perhaps  It 
sampling  lia  agiiad  with  all 


oi  boiling  water  would  help  to  promote  reguli 
waaaauqpiBb  On  tte  fBMliatt  al 

that  fha  aathora  aaid.  Ooal  ooght  lo  be  bought  by  ilM'haal  aalla  It 

contained.  Instead  ot  looking  at  a  heap  of  ooal  and  judging  as  beat  wo 
could  what  it  might  weigh  and  offering  so  mneh  for  it,  we  at  least  went 
through  the  formality  ef  wci^'hing  it.  bnt  we  miffht  po  n  Biep  further. 
Ht.  did  not  believe  in  psy  ini;  (anLV  (iiicos  [^jr  best  Wtlib  ciil.  .\  large 
quantity  uf  cheap  fncl  was  aoid  iiuiduaa  harmtd  with  the  Ui^b<:.it  pon.Hible 
aOiol  andadtboQtthaidigUiaat  bit  of  smoke.  The  authors  made  aim. 
paritonf  batmen  ahinne^  and  fans.  Altliongb  each  case  should  ba  daalt 
with  nn  If.''  nwn  Taeritu,  thp  '.v^jrk  criain'y  irt^rufd  tu  In;  done  mora 
<.;TiH-t:v.  !y  iki^it  ikoto  obtirtply  v.illi  fail.H-  II  wa^  :i  .|ru---tjn::  nf  the  large 
capital  in  the  chimney  witiiout  any  repairs  against  the  capital  charges 
for  tana,  angiDeg  and  motum,  dc,  with  very  hoavy  wear  and  tcsr  plus  tbe 
powsr  fbr  driving  tiiem.  Concerning  tlie  author^'  remnrks  on  dampers. 
ill.  Ualpin  again  described  the  apparatus  which  he  refenod  to  in  the  dis- 
cussion on  Mr.  II.  S.  Uowno's  Paper  before  the  Incorporated  Municipal 
Electrical  .Association  last  jenr  {sec  Th-  f  ?.  :  fr<Vi  i>i,  Vol.  l.III,,  p.  OSii), 
and  also  referred  to  the  te»t.<  of  tbio  Ii^il.  r.s  at  ih.j  Frankfort  Exhibition 
m  y«an  ago,  tuli  partioulars  ot  which  were  also  given  in  Ttu  Ektlriemn, 
ToLU!L.|w6»T. 

TKwmiay,  Mrmarp  9th. 

Mr.  DIIDITT  UALPIK,  continuing  bin  remarks  on  the  question  of  air 
leakage,  aaid  that  this  was  particularly  important  in  the  case  of  watar- 

tahe  hoil-.ra,  where  the  wat:  irea  wns  sc.  largi?  c.iT.ipan''?  's'ith  the  briok- 
wurlt  in  niher  buLlt  rn.  Xho  c s peril uoiit.-;  .it  th.'  I 'raiillf  j 1 1  fiih.riitioii  ihr«w 
jjct*!  liglil  on  ihii  iub^ect,  IJ.;'  Se'rcfd  wiUi  tut  loiaarlu  in  the  i'aper 
about  the  radiation  from  pipes.  Great  oare  waa  necessary,  especially  ia  . 
connection  vHlh  Hanges,  bolUi.  >Vc.,  which  were  most  elEcient  rudiatoia. 
Many  chair;  ft-lii-r-  ft  mu-.-h  t  -  ho  3e.,:rtd.  because  the  motion  ut  the 
(jratrs  '.<v,  noi  luulnrui,  vwili  th.;  irifjU  I'lat  cnurinous  <iuantitie«  ol  air 
were  iet  iii  at  the  back.  He  had  seen  a  drawing  of  a  grate  which  he 
thought  waa  as  pertcirt  as  it  waa  poatible  to  ite  wilii  our  present  state  ot 
knowledge.  This  was  known  a»  the  FrTcr.  He  ha<l  verv  much  doubt 
whether  the  system  of  tray*  described  in  the  Paper  f«M'  the  purptMa  ot 
excluding  supcrHaoUK  air  would  work  satintoctoriiy  He  tbooght,  how- 
ever th.it  th«  controllable  ray-^rhr^^tcr  referred  to  was  a  very  good  thing. 
Thi:  authors  bad  been  goo. I  cr,ou:;h  tc  Eiind  him  a  pamphlet  describing 
litis  arrangement.  In  principle  this  superheator  consisted  of  a  coaple  at 
autulai  tnbaa,  nod  jpnbaUjr  tha  aonnHaatina  aliown  would  be  vary  4lili> 
oult  10  4«al  with,  vhltot  aoothar  diffleoUy  might  ba  tiie  paassKe  of  lima 
in  the  very  narrow  Kpoce  available,  f^  mlirht  bv  replied  that  all  water 
should  bcpurlticd  before  it  went  into  t\\r  i  cilcf.-.,  and  ncqaltc  asreod.  but 
it  .~:n1J  not  alwAv;  bo  properly  dom-,  and  with  Ar-^r  i.nntilrvr  ttil'r^  thn 
;inie  :roublt  mii^lit  exist  to  a  ver^-  fvn-idcnib.c  i  xbjiit  Ho  .iirat'Tocti  with 
tUe  Itgurea,  giicn  towards  the  tad  of  tije  ,  £,buut  ttic  ijiaximuiu 

availaua  twnperatures.  In  making  this  statement  tbe  authors  had  not 
stated  the  aalonflc  value  of  the  coal,  but,  taking  13,000,  U  Th  I',  the 
•  rm[)i>rtiti!rc«i  wiMked  nut  very  much  higher  tfian  tluMO  mantlonad,  and 
w.-h  \vd4i.  .vith  B.Th.u..  tempamtmaa  vpto  4,5dUes.  vtth 
tbe  ordinoo  amount  of  air  war^  pewiblr. 
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Mr.  J  II. KOSF.NTBAT.  he  m  nvlukt  the  dlsouil  vitw  tl»t  Col. 
Crompton  did  o(  Ihe  knowlrdge  ot  emtt%)  f  Uti m  rn^inrt rx  r>n  tb«  snbjcct 
of  lh<  rkppr.    lharo  was  reuly  m  UnuK  nt  nil  riou;  kbout  theimal 

(torngv.  Tka'rrsniliat  Ilia  atatioD  ot  Ibc  KnuingUm  li;  KniBblafaridge 
Co.  only  ibmni  wliat  atM  b*  Ihtmititilly  iipwiii  bam  IhaiiMl 
(tongt.  Naluially,  it  ma  bttlcr  lo  ttid  t  Gpiki  wIlIi  hot  HBtor 
Inatfad  of  cold,  and  Daiaiall;  the  boikT  woold  do  more  work,  bat  it  was 
qoHca  mistake  to  auppoae  that  the  leaa  tlw  range  o(  temperature,  the 
KreaUu:  w<iuld  b*  iht-  amount  ol  heat  unitH  lranamltt<'tl  th^ntiKh  »  f^is-m 
aiiiMiint  ol  rinrdiei-.  Tlu-n  Hf;iiii,  Itiliiig  with  the  qufilum  ol  (aid  ^Ujiply 
tho  Paper  intimated  thai  >.ti( daily-trained  men  were  ntxi^nary  to  analyiw 
cval  and  tbt  flM  fjutft,  «ral«r,  A-«.  Tbia  «M  nol  ao.  AMijmag  floe 
gases  and  iml  MM  «sl«r  were  vary  simiile  matter*,  aod  be  was  quite 
ceitain  tlist  any  cetilra!  station  cDginter  could  easily  acquaint  himself 
«'iih  a.J  that  Wiks  necessary,  ami  do  it  aa  well  as  aoy  expert.  At  any 
late,  aa^'ooe  who  desired  to  be  fully  aoqaainted  with  th«  subject  bad  bis 
Ctm's  laboratory  at  hi*  diepoeal.  Then  Mr.  Boot  spoke  o(  barbarous 
Ignorance  on  the  part  o(  water-tube  boiler  makers  in  desi^ioK  tumaees.  At 
•nymti^  ihe\  huiierrtdsotaras  to  detiga»p)tailliatgave  85p«r OttLflt 
what  tiu-rvwu-N  in  th«  coal  back  in  steam.  BalMdhad  SSrcarii'MparittlM 
with  meohatncal  stokers,  and  he  could  Hay  iiiwt  {in^'itivr'tyihatthey  were 
absolutely  th«  only  cure  (or  smoke  with  i>m*?ky  fuel,  and  no  amount  ol 
tumaDca  de«ignio«— otbai  than  properly  designed  mechanical  ttokera — 
«Vllld  prevent  laiin  palMi  the  boiler  was  being  run  at  61b.  per  square 
foot  ol  grate,  an  WM  doaa  30  years  ago.  At  any  rate,  in  centMl  staiiop* 
it  was  impoasible  to  bam  bituminous  fuel  smokmeosly  withoat  meebai>i«al 
stnkers.  Then  the  poor  chain  grate  stoker  hadoonte  in  formneh  ahtist,  and 
waasiippi!MedtoallnwagTestdesdoleiceitaair.  Ofeotiror,  f'Tr'H'j  air  wn?  n 
tiaubU  in  tumace mana{[«nient,  but  itwiuabigger  tri'iili'i  in  b.,n(l  linng 
than  with  nMubaitical  slokerti,  and  probably  TLe  authors  ol  the  Paper 
were  oot  awaM  that  than  wan  at  praaant  iaihoaa  in  ntgyJas  dm  wilh 
ohain  giatea  whieh  anaUed  boiler  plant  to  be  ran  with  10  w  19  par  oaal. 
of  CO,  The  question  of  airbtown  into  the  {urnaee  (or  mixing  ine  (!Mos 
was  also  dwelt  upon  in  itu-  Papi  i  Th;^t  v.&^  -  rommon  practice  in  the 
Belleville  naval  Dollars,  but  Uw  action  ol  iti«  air  was  purmy  mF<  )mnir»t 
1(  the  (urnanes  ol  these  boilern  were  sufllcirntly  laxK* .  '  i>ir  .'uuld  be  u[ 
no  bencAt  whatcTer,  and  would  b«  quite  unoeocttsary.  Air  wag  a  ^nod 
tiling,  however.  In  ialai<ill|[  Uta  gases  in  the  lumaoe  be(ore  they  touched 
the  healing  surtaaa  of  tha  ItaUar  wlien  the  surfaces  were  small.  Then  the 
Taper  stated  that  there  was  no  thprmo  dynamii-  (.•aln  (n  in  Ihi-  u~('  of 
auperheatijig.  The  prevlouK  spcal.ir  hat  a  ready  i-kU'<1  U:iti  ihi<  ku-, 
aotiialy  wrong,  (inperliaating  to  day  was  too  common  (or  such  a  notion 
Is  taha-pmiMDt jpniBd.  He  could  give  baadradi  U  insUooaa  in  which 
ptanta  ««m  wadkaa  arMi  anperheat,  and  ttie  gate  waa  la  the  coal  bilL 
One  of  the  most  recent  inslaooea  was  at  Hampstead,  where  sepsuvtely 
fired  superheaters  were  put  in.  These  were  not  as  advanta^oos  in  respect 
of  fuel  ec'-tnomy  as  i;aiier?:eate>rs  that  (mned  an  intpf^al  part  of  the 
boilcrg,  but  Ihey  were  far  bt^iter  Chan  noiut  iit  and  (he  best  proof  waa 
th«tt  ut  Uiuiipsitcad  th£  tj^vian  m  Urn  itHumi  cost  of  fue^or  units  |{enecal«d 
was  10  per  cent. 

Mr.  H.  N.  HOLLAND  re(erTcd  (u  tike  slighting  refereiMaa  to  baUMiM 

in  the  Paper,  whiili  In:  JiJ  not  cnn  iJor.  niitt  lair'.  This  was  a  question 
which  station  rngimrr'i  hsf\  to  faoi,  and,  in  iiiniirrn  plants,  with  high- 
pressnie  genttratioo  aod  distribution  (ram  KUb>*iat«uiii>  with  direct  current . 
batteries  were  absolutely  neoesaary.  A  burn-out  o(  any  syDohronuuB 
motor  or  dynamo  would  throw  all  the  synchronous  machinery  out  vl 
step,  and  it  would  mean  a  complete  shut  down.  They  most  then  start 
np  on  the  direct-eurrent  side  with  several  motor-generators  on  a  big  load 
and  adead  network  ;  ibi>  »uul<5  take  bslf  an  bour.  whrn  ».•*  wii!.  .unicU'iu 
battery  power  it  tiaulri  be  done  in  live  mnuiU;".  In  f«/t,  if  tbr  buttery 
wen  big  aaovgh  the  lights  need  not  b«  out  at  all.  Ut  iigreeu  with  the 
fmkm  speak sr  thai  tbaia  vara  plenty  of  centnl  statiou  engineers  who 
aOOM  uaa  a  oalonnetCTt  bat  al  tbt  same  time  they  must  not  depend  upon 
that  test  only.  He  had  A  BgHHilalB  aat«l< plant,  vnmpe,  COj  recorder*  and 
other  apparatus,  all  rea^f  W  Mdpla  ap  to  anybauer  at  a  (ew  hours'  notice. 
Men  io  the  boiler  dinning  gang  wwe  trained  (ot  this  wori.  ani]  thr-y 
could  be  culled  fruiii  their  regular  work  at  any  ti:oc  U)  du  thr.  liv^lint;. 
(Jodor  thsae  oonditions  tests  on  the  boilera  were  not  ex|>ensive,  and  ttary 
BopiplinMntai  wbntbad  btaii  dgna  in  iba  labotatoijr  wlili  tha  oalorimctar. 
Tba  Fapar  atatad  that  watar>lnba  boUata  wen  not  good  (Or  trig  loads  and 
recommended  Ezpres»  toilet  n.  But  the  latter  would  not  work  with 
iiiechanioal  stoking.  They  needed  hand-firiog  and  special  stoking  by 
higher-paid  men.  With  njorlianicaJ  stoking  m  wntrr  tube  boilers,  a  fog 
load  uiuld  be  dealt  witli  'ni  ic  <  ii--lly  It  waa  imply  a  (|u*8ti(jn  of  having 
a  soffieieni  number  oi  kuutscd  .boilers.  At  ha  station  every  morning 
■reports  were  received  from  the  sub-stations  as  to  tha  wtatharoaaditlons, 
aiM  l(  there  wetv  heavy  clouds,  Ac  ,  about  they  got  the  boilers  In  band  In  case 
ol  (og  or  darkness ooming  over.  (Ua/.eJ  brickwcuk  we.i  riwoinm ended  as 
a  I'ri  veiitttlivo  against  air  li'akaKi .  Tlilis  ci-rtanily  was  more  imper^  ious 
tiiau  the  ordinary  brickwork,  but  lit  did  nut  think  it  a  real  ctire.  They 
wanted  to  go  more  to  tlt«  root  o(  the  trouble.  In  water  tube  boilers 
eitpeeiaJly,  a  great  deal  o(  cracking  was  due  lo  the  diflermoec  o(  ex  pun- 
Man.  Znay  bad  an  external  brickwork  which  was  bonded  to  the  »belt  o( 
bellar.  This  was  bound  to  expand,  and  something  hiid  gut  tu  go.  It 
wa*  generally  th«  Mtdniii!  ^iriettw-^rk  thit  Mfnl.  Ftitthfir  troulTe  was 
causril  by  bad  lron"ork.  loose  Ixjll.-,  not  enui;).;;:  bul'.K,  luid  had  pl.wiriK 

o(  them.  From  these  caaaes  he  had  sten  ilatga  maasas  o(  bnckwork 
inttad  ««iqr.  A  gmA  flam  vm  t»  balM  Oa  HMhdck  lining  entirely 
aipaiata  mm  tiw  astmal  abdl  of  tba  Mlar.  Tfaia  allowed  farther 
room  to  expand  without  tearing  down  the  brickwork.  It  did  act 
last  so  long,  but  any  trouble  was  noticeable  at  onee  and  repairs  were 
a  simple  matter,  s~  toe  r  ntf  r  wkU  of  the  boiler  did  Dot  hav.  to  bi^  I  tttched 
at  all.  Another  intth  yi  v,iii  to  put  a  ixmnd  eitcroal  hnt  lu  urd  the 
boiler.  This  ured  not  nt^ixaarilv  bk-  brivkwork ;  it  mwht  beof  expanded 
malaJt  With  an  air  apaea  ol  In.  or  Wn.  ttaia  wanU  ba  m  aatwna 
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shcii  <  iiipurittively  cold,  and  there  would  be  no  tiooble  witli  the  inau- 
tation  Tlif  trao  ijtstilntion  of  noD-eoDducting  ooTerinps  .•.41  Oifir 
:iir  -pac?  On  the  kjmMtK.n  of  i:lj*in  grate  stokers  be  eiiJor^cJ  all 
that  Mr.  Bosenthal  bad  said.  A  cbaJn  grate  atoker  with  properly  deaignvd 
brMwerk  waa  abanlntaly  iinafcaiiafc  tod,  laflhirt  ft  dm  nH  anhir 
did  aol  nacd  eleaning  (Or  a  weak  an  and.  Tha  fl^ptr  dwnd  aaaia 
dtslgna  for  brickwork,  and  the  authors  neomincnded  a  chain  grata 
stoker  which  cantradietcd  the  very  principles  laid  down  in  an  earliar  part 
f!(  the  Paper.  It  was  nbc>ot  as  bmly  fleeitttind  as  p<i<Mlble.  One  of  this 
type  woo  working;  in  the  MeiM-y  ltailn\iy  powt  r  ntaii lh,  but  the  railway 
company  waa  b4^iiig  constantlv  uro^HfCuted  acd  t'lm-d  lot  smoke  imiasion. 
ilewanU  lihato  put  in  a  word  (or  snperheatiog  and  steam  jackets.  Both 
meaaa  weia  very  economical  when  there  was  a  high  initial  beat.  A* 
Ions  as  fnpines  were  liable  to  brpftl  down  ihun-  miist  ht-  a  intanii  f>( 
-tartii-K  the  other  en;.'inefl  rapidly,  and  in  ordrr  lo  V<rrp  Ihftin  Cviijiiiiuslly 
really  f:>r  .-^rvici;  they  mast  have  a  steam  jacket  ur  a  leaky  stop  valve.  H« 
endor^'d  thi-  favounU>le  opinionn expresi-ed  eonoeming  the  Ados  rtoordar. 
U«  b4ul  one  io<'ked  up  In  a  cupboard  where  everyone  could  see  it,  but 
whare  no  one  could  tai])|>er  with  it.  It  had  the  effect  ol  promoting  a 
liaiutby  competition  between  the  ntoken,  and  there  was  no  difficulty  in 
getting  12  to  20  p*i  cent.  CO;  'm  rinsular  working  The  results  needed 
checking,  h'.'vvever,  bv  ^^-mp  other  niethod. 

Mr.  L  OASTER.  who  eipresaed  bis  ioleotiou  at  atndiog  in  a  eommani- 
cation  (or  pobUeaUon  In  tlw  /ammat,  aaflHUaad  Ifeat  Ite  aolhan  had 
not  given  sufBeltnt  attanBaiB  In  liia  pdufbOlHaa  at  6mid  Nd. 

Mr.  W.  M  MOltPETgaaeaflgore  which  hr  thoo«ht  might  b«  OMdil 
to  those  who  wanted  a  ningh  means  of  estimating  radiation  losses.  Iti 
dc'ipning  transformers  a  few  years  afr<>,  he  fonnd  that  the  losses  from 
transformer  cn'-ea  piiintfd  >Trey.  likr  ihe  iurfacee  of  lagged  steam  pipes, 
amounted  to  1  watt  for  3  s<|.  ia.  wb«i)  the  surface  waa  raised  iCPT.  abova 
tha  Xbal^nl  aaana.  wai<  a  very  aodtiata  taipawWiWi  bat  thir 
mat  rtaliao  how  anoRnonsly  important  nan  thaae  radiation  haaaa  in 
ateam  work. 

Mr.  \V.  H.  MOLESWORTH  pointed  out  that  no  reference  w  i  ,  made 
in  the  l*ap<<  r  t^  pnlvtriw^  coal.  Some  tests  which  be  had  got  from  B.  A  W. 
huiierf  viih  p:n\r  ri-ei)  e'.'nl  showed  a  saving  of  "iO  per  oaot.  This  waa 
uitli  baud  urtog  BQil  tiicre  was  smokeless  burning.  Wllh  ineahaakal 
Rtoking,  and  an  equal  amount  of  vibration,  the  saving  waa  SS  par  atat,, 
whiUl  with  an  equal  amount  ot  coal  and  an  ioerease  fa  vibnitHm  the 
/juIr^K        iS  !»  [>c r  cent,  in  favour  of  polverised  «*I 

Mr  \V.  (■  THOMSON  said  the  authors  did  not  appiit  ui  ha-.e  uk- n 
into  coosideqratKMt  the  •juestion  of  prevaatiog  amoks  at  the  time  when 
boilers  were  boing  got  away  on  an  evanini  laaid>  MMt  COMt  iMOM  at 
any  size  had,  paThs^ps,'iO  or  SO  boilers,  and IvaottlMUlrealdbaaaflelant 
to  run  the  load  during  the  day.  He  would  like  to  know  how  it  wasposai- 
ble  to  bring  up  to  full  steam  15or  30  boilers  at  night,  whan  the  load  oame 
on,  by  burning  bitumiftou;  cnal  without  iDaklns.'  smuke  He  acrred  witli 
the  authors  that  bituniin'.u  l  ou)  eiuld  In  biirmd  in  fi.tnacei  which 
were  properlj  eonatructed,  but  he  was  sorry  to  ilitogrec  with  Mr.  Itosan. 
IMttMtallHMbaooaMbapt«*anlfdb9thaiiaao(el»in  grata  ftohn. 
No  ehato  grata  stdkanraald  preTent  trodiiB  ia  alarting  np  a  Me  bank  of 
boilen  when  the  load  cam*  on 

Mr.  E.  T.  BI:TUVEN->U  RK.\Y  thought  everyone  wcu.d  n-Kret  that 
more  h*d  not  been  heard  from  ihtiMt  in  charge  of  piaats.  There  were  a 
gteat  manypoints.andof enormou!  ImiuTriance, touohedDponinthePnK't 
and  he  thought  the  authors  had  hardlj  given  the  credit  they  sbooMIO 
thoae  who  were  ruiming  ptaknth  The  latter  could  not  afford  to  experi- 
ment, and  it  was  the  maker'a  pbee  to  demonstrate  the  improvementa 
ihst  tiuiht  bo  elTfctfd.  There  were  m&r.y  things  thftt  chqM  bedone.how- 
e^rr,  without  e*pi  n:'<'.  and  erfd  -poiiiers  had  Already  rett^rred  lo  some 
ol  ttieim.  One  of  them  waa  the  <|ueation  ol  radiation  and  air'teakage 
lose.  This  was  a  trouble  which  a  great  deal  oould  be  done  to  MlaWaa 
in  a  very  simple  and  iitexpensive  way— vix.,  by  the  use  of  glaatd  IkUh. 
He  could  speak  from  actual  facts.  He  bad  put  in  glazed  brick  settinp. 
the  coat  of  which  waa  not  more  than  13  per  cent,  above  ordinary  bhcka, 
an;l  they  were  of  tuiirraous  advantace  m  rr<liieln;;  the  amount  of  »ir 
leakiiKT  'tiiryUK'li  the  nciliagB,  and  if  Uiese  did  .  nu  k  owin;.-  to  the  e\p.in- 
maa,  the  cracks  eoold  be  seen  every  day  and  tilled  up  luuneJi^uvly. 
Further,  there  waa  tha  advtollfla  of  tba  wiooth  surface  instead  of  the 
rough  one,  the  h«at  dinlpatlao  In  Uw  aatUaga  hemg  much  lees.  The 
beat  of  the  settings  was  ax  high  08  140  K.  on  the  oufs'iU'.  aii<)  by  thus 
keeping  this  beat  in  the  settings  instead  of  its  bein  j  dis'-ipcite.!  a  great 
advantage  was  obtained.  With  these  settings  it  was  quite  a  commoo 
tliini.'  f  r  the  iMilers  to  be  pumped  op  with  cold  water  and  to  And  the 
full  preSHure  with  banked  fires  that  had  been  ^landing  for  13  or  U  hour*. 
He  agreed  with  previous  speakers  that  the  stoker  illustrated  in  Fig.  >•  of 
the  Paper  did  not  actually  suffice  10  prevent  smoke.  There  waa  a  large 
powi  r  lious.  near  him  wtilcl;  used  thi;  .tyi.er-.  and  Iho  jipo'-eiiw  >>r  F.mofe'- 
WH-  very  eudent  by  fbecniDi:  its  rhimnry  ihalt. 

Mr.  \V.  H.  BOOiU,  in  reply,  said  ti^at  ii«veral  speakers  had  gooe  00 
the  assumption  that  he  was  entirely  against  watet-ttnw  boUaia,  nJa  ma 
entirely  a  mistake.  About  31  vears  ago  the  Babooek  boiler  waa  bioaffrt 
over  fr>m  America.  The  boiler  insurantx  companies  in  the  North  ef 
England,  with  which  hf  wnji  oonnected  at  the  time,  bad  soooeeded  by 
dinl  of  30  yoiii*'  hard  work  iti  abolishing  cast  iron  in  3onnsetion  with 
boilers.  \\  hen  the  H»bc.<  k  iK>ib-r  c<ime  over  from  America,  eioepi  for 
Ihe  shell  and  tubes,  it  was  made  Ol  cast  iron.  The  iDaaiaaoc  companies 
insibted  on  niM  eteei.  It  waa  atM  alalad  that  tha  airedation  was  so 
rapid  that  tbera  waa  no  dapodt  in  tha  tnlaa.  Iba  taMaraaee  companies 
objected,  and  tha  Babooek  and  Wilcox  Company  now  admitted  tluM  leeaase 
they  made  a  water  Mfteoisg  plant.  The  lumaoe  of  the  H  ,v  \v  and 
mwt  water  tube  boiler!)  was  nrit  F-tttable  lor  burning  bituminous  (tiels. 
lie  rinw  took  no  exo  i  t..ii,  i-  tin'  1'.  A  W.  boiler,  because  it  »as  wade 
entirely  ol  mild  steel,  and  even  one  of  the  LancaaUre  boiki  maken 
affaadtbatilwaaaaplaadidlraMdaboUar.  Bat  it  waa  aataoorigiaalllr* 
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It  hikd  had  piim  bed  rivtia  tot  iii-.tiDCt  ,  and  2"  yv«,t%  ng/a  Vt  did  not 
follow  M  tiutt  wM  u>ltl  iu  iuim  Uie  Uuited  States.  He  h«al  not  come 
nrand  to  tb*  w»l«r  tob«  bolUr,  m  Col.  OromflgB  tedMid ;  th«  waMr  tab« 
boiler  had  eomc  round  to  hlta— «iMpl  (or  tin  ftmuce,  whieh  wu  still 
oumU  on  a  wrong  raethod.  Yet  there  were  «r«tcr.tabe  boUm  Hut  were 
perteotl;  smckdei^*.  There  wM  on«  •!  KenftnRiaii,  m4  OoL  Orompton 
li&J  oni;  at  Cbeiinitord.  As  rfgardi«  fht^n  ifriilf  slokert,  h*  was  nony  to 
K»y  that  h'^  hikd  had  seven  year.*  more  rj|i».ru'ncii  with  ihcm  ilmn  Mr. 
Roaenthal,  and  ba  knew  that  thejr  were  not  a  cure  (or  nnoke  It  was  a 
■awvUb  »  romiirtlM  Wlv«Uh»  •uAdMit  ftmooit  ol  ■k|M  tbe 
mtor-tafea  teOar  mwUt  not  W  eored  with  meehuiiMl  itdkcn  volenB 
iharr  »a»  a  very  odiall  nmonnt  of  CO^  ^vhiffh  was  a  I<hm,  A  watcr-tuhc 
toiler  WM  b«tter  Ihnn  a  I.uicuNbire.  btf.i'ue  a  Letter  I  irriiio'  c.nulii  1^- 
pnt  sntr>  it.  Btime  KiH'iilirrH  hi^4  referred  to  the  atokcr  In  Fig.  H  nni> 
which  he  hinl  put  (orwar.l  ;>.<  n  >;i.i>ii  one.  He  had  done  nothing  <>(  ihi- 
sort  II  ikaji  fuivard  u  a  lunn  oi  inelinad  grate,  which  prpvmitol  an 
ezeeaiive  asioant  of  tit  gttting  into  thir  rir«.  It  was  a  picsart  rif 
one  not  In  use  In  tUi  owuiltj.  It  waa  iwt  the  Boney  itolter.  WliiU 
lie  tlid  pat  foiw&ri]  aa  a  very  good  form  o(  snrtaco  waa  on  Fig.  3.  That 
^l<>kl'^  wLs  vorkit)^  perfectly.  Ur.  Holland  raised  a  Rr«al ttlAnj 
all  ot  which  he  woiil  i  find  fnlly  replied  to  in  the  faper. 


GOITKMPOKARX  &L£CT£1CJLL  aCl£NCB, 
[Ooapikd  ligr  E.  B.  Uddiinibr  d'Albb.! 

AVir  KMiif  CM: — An  oloctritally  iliivcn  clock  having  a 
frgo  eKapeincnt  is  ilewribcJ  by  V.  Fi'i-y,  and  illnatrattNt  in  the 

diagram.  ^Vh(•ll  ihc  j>cn- 
diiliim  swings  in  tlie  <liicc- 
tion  of  the  arrow,  the 
ratchet  D,  attached  through 
/'  to  tho  |H.>)i<liihiiii,  imshcii 
forwanl  the  in.jtji  it  hiis 
caught.  Ilu'  iii'i\(>iiieiit  is 
limited  h\  the  I), 
which  aUo  Tiirtkcs  cr.nt.'n-t 
for  tho  hat  f fry  F  utitl  ibe 
coil  K.  Tlie  (Im.ition  of 
tho  contact  is  rt>utiUt«d  hy 
tho  screw  /  atisdied  to  the 
aprinj;  /.  The  roagnetiwjd 
coil  E  attracts  the  armature 
boh  1).  On  the  return 
swiiic,  ]t  slides  over,  and  C 
U  Mild  m  pOMtlon  bjr  9- 
Thi>  empanrnt  k  th«  same 
in  prineiple  m  ibM  nteil  iti 
BinrinA  ctironoaietm.  Thfl 
alHcicticy  of  tho  electric 
motor  system  is  70  |ierccnt., 
aiiil  :i  sinrlc  standanl  silver 
chloriiit: « ell  is  cnjiahlc  of  driviiiL' the  clock,  tho  ciiei^'  r«<|uirc4l 
licing  half »  wuti  \>or  ommni.  Tba  diurnil  vamtion.docB  not 
exevvd  0  :i  se«on«l. 

[C  Km.  CMV«es  AmAw,  ftauuj  «,  tStt.] 

Co>uli«/iiiU  »/  I, ill., .'lit — A.  ISernini  ha*  rcilctcrminc.l  the 
rmiotaiicc  of  lilhinm.  utiX  found  it  xpry  markc<l  chmigc  in  it  at 
the  ineltirij:  ]Kiint  SincO  tho  iii'  lal  must  not  be  exposed  to 
air,  hu  fuMMl  it  into  a  glass  tube,  bttt  fotuid  that  ftisod  lithium 
strongly  attacks  glass  and  bursts  the  tube.  He  overcame  thisditfi- 
eulty  by  forcing  a  plug  of  cotton  wool  soaked  in  vaseline  through 
thtttnbe,  thus  leaving  a  very  thin  lining  of  vaseline  attached  to 
tb6  inner  wall.    He  obtainc<l  the  value  10  66  for  tho  conduc- 

.  livity  at  IKdog.,  the  unit  being  the  conductivity  of  pure  mer- 
vary  at  zero.  This  is  in  wbatewtini  l^pmment  with  Mathiessen'?; 
value  10  61>.  The  aathOT  tban  proceeded  to  determine  thu 
eonductivity  at  different  t«niperaturcs,  and  found  that  if  the 
miit«Dee  at  Od^.  is  put  ag  unity,  it  becooMi  1-8  for  the  solid 
at  the  Dioltii^  poiatiatid  3-£  lor  tba  liquid.  This  sudden 

-  change,  vhldi  u  nmeh  gnator  Hub  the  eoiTospanding  change 
in  potassium  and  sodium,  indicatM  a  eoasidenble  .oluMige  m 
density  on  melting.  The  UvMa  of  i«nsUrity,  as  f&  as 
meatnred,  lie  baUroiD  tbat  «f  iitti  and  of  aatuaony . 

(A.  Btasni,  PAfiiMte*!  SUttOmifl,  Fabrnary  1, 190S.] 


bj'  makers  of  such  maiJiiims.  IIulsc  hecouu!  :i  ininimuni  .-(t  a 
certnin  ilistance  between  the  plates,  and  that  distance,  thore- 
ioie,  brings  about  the  maximum  efficiency.  At  a  certain 
smaller  distaDce  between  the  plates  the  loss  by  the  "  noxious 
chargea"  baeomes  very  large.  The  external  effect  of  the 
machine  approaches  in  fact  to  xero,  and  the  electrical  work  ia 
xll  done  inside  tho  machine.  When  that  occurs,  an  cnorniooa 
quantitjr  of  ozone  it  prodoced  bjr  the  inachiiieL  Thia  indioatos 
a  possibility  of  produ«iBg  onwa  ina  mneh  more  direct  uaoner 
than  baa  been  bitbartopoiifUe.  An  hitlMnKW  maehina  eto  he 
made  into  a  eonbtned  fmtnlflr,  tmnfonMr  and  omhm  tubcii 
tnd  it  might  even  be  made  to  act  aa  its  own  aapirator.  It 
could  be  enclosed,  and  the  loae  <A  owne  would  be  ndueed  to  a 
iiuminium.  It  should  bo  poBiible  to  getwate  oMNM  in  a  veiy 
economic  manDer. 

[B.  WoMttUMW.  Jaarism  *b  K^Bh  Ik.  1%.  1MI.J 


Mitn>if>ulur<  of  Ozone.— \\,  Wommolsdnrf  has  studied  the 
"noxious  charges"  whiLh  inijiuir  tlie  etlieienov  of  iiitlucm-c 
macbioea,  and  which  are  therefore  avoided  as  much  as  possible 


lllii-.f  <  unr»l!i,  MrR.  Waller  continues  her  hufibaitd's  work 
on  tho  electrical  responses  to  stimulation  exhibited  by  animal 
and  TegetaUe  living  tis.sues,  wMeli  leaponea  Ite'has  dusig 
nated  '•  blaxe  eurrciiU. '  These  response  nirrents  may  cither 
lie  in  the  direction  of  the  stimidating  current  (honi(Hltr>ino.}  nr 
in  tlio  ouiHwito  direction  (antidromfi).  She  found  tiutt  the 
gall  bhulder  of  the  frag  exhibtia  aflect*  of  akteaordkiiir  in- 
tenaity,  whieh  ueniit  lor  i\  houn  aflordeath.  Weak  atimnlue 
elieite  ooo  aDtiarome  falaaa ;  to  aironger  alinulua  the  iwponee 
may  be  tri|>lutne:  antidrome,  Jumiodrome,  antidrome.  The 
first  and  antidrome  response  is  a  large  effect  and  soon  over  ;  the 
alvanomcter  sjwt  flies  off  and  quickly  returns  to  zero  Hiid 
eyond,  in<licatin|;  the  second  and  numu«lrome  effect,  which  is 
a  [in:<!'iiii:eil  i  lmngo  l.tsting  about  tvro  iiiimitfi  .ui-l  slowly  sulv 
hiiiiii.L;  Thit  SL'i  oin!  cfTi'ct  is  often  l.itger  th.iii  the  first.  Tha 
i.^  i\  li'CiiI  etTci  T,  itholished  by  stfim^  tci_;imiH  xi  i\w  spot, 
iiiit  fD'iu.l  to  j»orstsi  in  other  pan-i  on  tm  niti;:;  the  hhiil'ler 
roiiuil  The  blaze  is  abolished  by  huiling  the  ;^a!l  lil.nlili  r  "r 
by  subjecting  it  to  strong  chloroform  vajwur,  ur  by  tetanus. 
The  experiments  show  tho  gall  bladder  to  lie  an  organ  whoso 
tissties  possess  great  "chemical  lability."  Tlie  cathode  of  tho 
single  induction  shock  is  more  ofTectivc  than  the  anode  whether 
the  stimulus  occiuii  in  the  smooth  muscle  fibres  or  in  tlio 
columnar  mneoua  eifithuliitiu,  that  the  blaze  is  first  post- 
csthodic,  thi'ii  ]kisi  inodic  Occasionally  tho  tisual  muooua  to 
serous  blaze  (>< a  urs,  but  of  tbo  two  components  of  the  strwrture 
tho  imooth  muscle  Kbrcs  appear  to  ^ive  the  blaze  ourrMt 
more  readily  than  the  columnar  cpithehum.  Tho  gall  bh-tdder 
presents  a  very  striking  instance  of  the  equivocal  cr antidrome 
blaze  ctirrenL 

^^UCB  U.  WsLLEu.   Paper  read  bsfore  the  Rnysl  ta!«^,  JattOasy  Ml, 

.\.  './'  ./ 11. •  <  7.  ..  . — For  determining  the  nunibcr, 
snoicictt,  and  si>(:e«i  ui  aliiio«>|»ltei ic  ions  us  distinguished  from 
llic  more  iiumurous  ions  produced  by  roilio-activity  or  X  rays, 
II,  Muchc  and  E.  von  Schweidkr  uaa  an  libert  aspirator,  but 
ad<l  to  it  a  second  cylindrical  condenaer  of  die  aamo  dimeii' 
sions  as  the  fii^t.  ]^1osl  of  ihf  ions  are  caught  by  One  or  the 
other.  They  aI.-o  tlx.'  ft'llowin^  practiol  diiuetiona :  Hntk 
observe  the  loss  of  potential  duo  to  the  passage  of  a  measured 
quantity  of  air,  say,  2,000  onbie  cm.,  then  chaige  the  addi- 
tional condeoser  to  eomc  l.^>  volts,  and  nenanre  the  loai  «( 
potential  with  the  same  quantity  of  air.  Plot  the  eharji^ 
as  abeeisstt,  and  the  losses  of  potential  a«  ordinatcs,  and  deter- 
mine gi^aphiciilly  the  point  at  which  the  loss  of  potential 
\  aiiishos.  Call  this  value  of  Uiu  charge  AV.  Then  if  I  is  the 
i«Dgth  of  the  cylinder  of  the  additional  coiidoosor,  H  its  outer 
and  r  its  inner  radius  m<\  *  the  volume  of  air anckud  thrcn^ 
then  the  mean  velocity  of  tlie  ions  is 

TIio  aiittiors  ;;ive  t.-iblos  of  values  obtained  at  SeewalcKpii  iin 
the  Atter  Litke  tu  Upper  Austria.  The  ns^^ive  ions  had  on 
the  whole  the  greater  speed,  ila  latio  to  ImA  of  the  podtivv 
ions  being  1  23. 

[R.  Mmiii!  and  S.  von  BoHwimuiB,  fftyirflstMte  XHttrMfi,  Fttb* 
rttarjrl,1905.J  "     .  ' 
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.  -  1  Ei-»cTBia*N"  (l,R7&-19(V3*<aui  n«wb«iappUed. 


"THI  ILCCTRiciAN"  SUPnCMENTB. 

Bapplcmsnta  iuaed  from  time  to  timt  with  '  The  ELr-TiitrtAN  " 
CM>  onljr  be  (uppUed  OntU  with  the  p»per  during  the  earrrat  woek  of 
paUkatioo.  After  that  dmto  h  cxIfB  diurga  to  awitk  Ihtamoairtot 
tUa  eharge  I*  alwaya  prioM  OB  tbi  Snmhanal  at  Oa  Mom  of  tame. 
^l^.-^<^  Iwawl  TotaBM  eoawtotod  in  Oakteaiid  Attn  mMa 


All  l-itttri  Ttlattmi  tt  SuturiftUnt,  Aitirtlnwnnli  »nd  tlktr  intimu 
wmlttri  tt  ii  addntitd  Fmitttlur,  "Tut  Elictbician."  StHthtry 
CMMf,  nttt-iU,  Linden.  ChtfUM  »md P.O.  tt  t4  truiti"  C*mtU  ^  Ca. 

4U  MOttHat  ttmrntnUiHent  U  U  aUriutd  l»  Thi  Editob.  Lttt*r 
ftt  butrlitm  fa  "  Thk  ELtCTSiaAN,"  »r  ctntainbtg  pmtlmt^lt  U 
tt»mf*»ttd  if  n»mt  mmd  addrtti  »f  lit  writtr  at  tvidtmi  tttftl MA 
N»  niUti  will  it  Islktn  tf  tmtnjrwuui  itmmunletiltm, 

"  TkB  BLBCTBIOA*  "  <r  ftMUIUd  mry  Friday  marMng.  7%*kmnm 
it  nt  MUat  Ut  fattwm  ittitlaUt  •«  /ww  wnnmi,  ami  tm  It 

lnb«:rl|rtlMBBtlB>i-1t*IUtafer9iAMdplfaB»to"TliBELiCTmiaAB» 

ate  M  Hnder:—  ViAi.  Half-YbAB.  Qoaktm Po»l  free, 
UnltMl  Elacdom  SM.  Od.  ...  l*e.  U.  ...  Ti.  od.  -  ptnUe 
Poitel  VBl«a  ...  SO*.  (ML  1M.0C     ...     Ba.  Od.    j  in  idnacr. 

ni>l4  ckukrf  •  lBclsd«a  all  Bupplstnenu.) 
Kiw  Vtbtmtt  aftum  Elbctbiciah"  ttmwumtt  in  AfrUamd  (kttitr. 


"Tbb  Blbctbiciar"  aftrt  tmfHtmal 
tir  flir  Mii  Uriidt  ■tinBlBltiB  BfiBi 
idiuelatid  all  orar  tb*  WerM.  Tkii  ttaiiwttmHi 

AJvtrtisrmtnt  Ratti,        ftrmurdtd  m  mppHttMtn  t»  tit 
TuAiir.  .\i)Vtt.TlSMMtHT»in/indtd/tr 

hy  Urit  Put  Tkuriday  Rintwali 

alttralitni   le   Handing;  advtrliiementt 

Advtrtiitmtnti  if  fir  J  Widntsdaf. 
Official  Annodncimknts,  Aoctions,  mmd  all  Hindi  ^SMIA 

TisKMSMTs  acttfttd  u/ua  PM.  QB  Thnraday. 


r  lit  emrrint  itmi  wutt  rtaA  ti*  C^kt 
ail  tf  «)«fMw  aimtHtmi^mi 
jtmtnlt  {p  mrfbHiQ^  W^tffir 


Tlic  agreement  which  liim  l>eon  etitorod  into  between  the 
t>odtm«Bter>Goiienl  biuI  the  Katiooal  Telephoae  Coi,  »ul|ioct  to 
r.itifieation  hf  the  Honie  of  Commons,  la  aat  forth  la  tUa  iiane 

[■f  Th'-  EU'-fii-  i'lii.  Althiiu_L;h  of  consid-^ralile  inU-rct  to  those 
who  aic  coniiuclcil  with  telejihony  a^*  well  as  to  lho«e  ungineers 
who  folliiw  tliu  rolutiona  lu'lwceti  the  tlovernnient  ami  the 
YBnona  bTBnc).c':<  uf  the  electrical  indiutrj,  it  has  excited  more 
oomment  In  the  gencntl  presa  and  in  hmineas  ehdea  than  the 

oica.sinD  i.Ml'y  w  ;ii  raiit.s.  A.s  is  wt.Il  known  to  the  majcriry  of 
our  readei'B,  the  liceiuo  uuder  which  the  National  Telcphuuc 
Co.  is  wodring  exptraa  on  Dee.  SI,  1911.  NolUng  in  tbia 
licciu.1'  rcfnrTc'l  to  .my  arrangement  for  Govemuent  pnrduUB 
at  that  ibie,  auil  in  the  ordiaaty  courw  oi"  affaira  the  Pflil 
Oflice  would  have  had  the  option  to  buy  up  the  company'a 
phuit  or  oot,«i  it  (bought  fit.  It  was  but  natural,  howeww, 
that  the  Poet  Office  would  buy  the  plant,  or  at  all  erenta,  the 
grcatff  p.irt  of  it,  on  the  expiry  of  the  licence,  in  oi>ler  to 
avoid  a  diaeoutiiiuity  in  the  service  (except  in  the  uuhkoly 
event  of  the  company  being  thoroughly  beaten  in  ita  corajKJti. 
tion  with  municipal  and  Post  Office  excbauges) :  and  it  was 
;ilbo  natural  that  the  Oovemmeiit  would  not  pay  the  company 
more  than  ihc  ucliial  \alue  of  its  plunt,  for  under  theso  condi- 
tions there  would  be  oo  question  of  allowance  for  compulsory 
parehaae  or  fntuTB  proAta.  The  tnoalar  of  the  property  woold 
therefore  necessarily  ti(k'  'lii'  n  v,h;it  is  known  as  "tramway 
terms."  Hence,  in  its  tn  ucial  iLiiuur,  the  present  agreement 
confirmB  what  was  almost  a  foregone  conclusion  with  r^g^ird 
to  the  ptirohaM.  In  drawing  up  the  new  agreement,  there 
tati  he  no  douht  that  the  Govemnent  wm  aetnated 
in:iinly  by  a  .Icsire  to  Bvold  any  falling  off  in  the  efficieney 
of  the  ncrvice  during  the  few  years  which  will  precede  ita 
jK'luiaition  of  the  whole  telephone  ayatam  of  the  l  iiiu-d 
Kingdom,  and  also  to  pravfiDt  the  occnrnnoa  of  any  seriotis 
i  nconvenianee  to  (he  ptiblie  at  the  time  of  the  tnmfer.  Unlem 
some  provision  were  made  for  the  contitiL^cncy,  it  was  not 
improbable  tlt«t  the  Com^ny  might  bo  disinclined  to  spend 
BHuoy  QB  flKtetidnig  ita  tgilUm  l^t  up  to  tha  Mtd  of  tha 
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perioii  of  tbe  licunco,  and  by  agreeing  on  pnrehuB'Bt  motnally 
f.nvouniblc  tcnua  at  thi-  iliU-,  tbis  conlingoncy  is  avoidoil, 
aud  ttw  tecttrity  m  given  which  is  noceMarr  before  any  ow 
capital  ocmid  be  bonoired  from  the  pnblie  or  (Jie  compimy'a 
■barehoMvr*. 

The  CRiio  iii  somewhat  compHiatod,  however,  by  t)ie  cxi» 
tuncc  of  "  lOiiipt'titive  "  telc|ihone  areas.  Of  these  the  most 
important  is  London,  in  which  ibo  Poat  Otlice  itself  baa 
eataUiebed  a  telephone  eyalein.  An  ngrcetneiit,  very  simitar 
t'>  tl.e  (  i  i  -i-iit  r^if  wn*  entered  into  »itli  regard  to  tliii«  area, 
ail  af!rocnient  !>y  which  thf  two  .svsii'rn.»  nrc  bcin<;  worked 
rather  iu  partni'tship  than  in  coiiipciilioii,  and  cvidenily 
vilh  a  view  to  the  gradital  eatabliahment  of  one  complete 
•)'«tein  wliieb  will  fulfil  a]l  the  requirements  of  telephony 
in  London  hy  i}w  time  the  tr.msfti  to  take  place.  Next  in 
importance,  m  competitive  area^,  fijme  the  live  towns!  in  which 
miiniciiHil  telephone  exchanges  have  been  established  in  com- 
petition with  thoea  of  the  National  Ttlepiione  Coi,  The 
lieoncea  obtained  by  four  of  theeo  local  authorities  laat  linger 
Ih.in  l-'tl  :  f'dasgow  nntil  l!'iri  Swan«i;i  imti;  i''-2r>,  Brighton 
and  iVirUinoutb,  lit'jil II  ilU  '  ipcr  ^i  .n  is  iho  tiflh,  and  has 
a  licence  only  until  l'J]l.  In  th.  -''  ti.iir  c.-iscs,  the  National 
lelephoM  Co..  in  aMorvlancc  with  the  leleipaph  Act  of  1899, 
has  had  its  own  licence  prolonged  for  the  aame  period  as  the 
municipal  li.  >  ih  i',  niid  the  tJovernnient  munt  llicrcfi>:  ■  jmichjkse 
Uiese  (our  uf  tJio  cuuijMuy's  sysleiiu  at  a  valuatiuu  whidt  takes 
into  ooeoant  the  proflta  tliat  my  le  Mdc  between  191 1  and  the 
diites  of  expiry  of  the  pr«liMij:<^l  liecnces.  The  third  iliisji  of 
competitise  e.vchangcii  are  the  small  exehan^'o^  in  the  pro- 
vinces, in  which  the  Post  Office  luw  VKtablifilied  a  more  or  lo*s 
experimeutal  service  in  addition  to  the  company's  aorvice,  bnt 
in  piBotically  all  of  these  them  hat  been  no  seriom  competition 
with  the  conijiaiiy.  In  ;i!l  three  classeJi  of  com|>elitivo  exchari^ts 
the  Puiitni;i»ter  t 'Oueral  only  ItiudH  himself  to  buy  so  much  of 
the  plant  ui  is  .suitid>lc  ;  but  thi»  will  probably  exclude  but  little 
of  the  existing  plant  and  material  atthe  time  uf  the  transfer.  In 
London  the  extension  of  the  telephone  serriee  is  l!eing  eontinned 
by  llic  Post  Oflico  and  the  company  in  such  a  way  ua  to  avoid 
duplication  of  pUnt  much  a^  |>osisiblo.  The  company's  new' 
c.vcluuigcs  and  the  system  goncrall)'  aro  arranged  in  accordance 
with  tbe  best  and  most  modern  practice  in  telephone  eiiL;i 
neering,  as  set  forth  in  a  specidcalion  attached  to  the  a^n  . «' 
iiiriit  <.f  I  'lil  an  !  repcateil  in  a  nuulified  form  in  tho  ni\* 
agreement.  Ihu  same  policy  has  been  followed— although  not 
eottpttlaorily  in  thii<>  case  -in  the  towns  in  which  the  company 
has  to  contend  with  municipal  competition,  and  up  to  date 
exchanges  have  been  erected  there  which  will  probably  con- 
foDn  l.r.-ttcr  with  tho  Post  Oflicc  ideits  of  "  guii.i!>;lily  '  in  six 
yuan'  lime  than  tbe  cheaper  systems  that  have  hitherto  been 
preferred  by  munieipal  telephone  eommitloes. 

Ilctiiriiiiv,'  now  to  ihi'  ti.-'iil  ;irr.kri^<jnicnt  a.f  t')  |>nichus.-^ 
il  wiil  be  uotf  l  llial  while  il  19  c\n]L'ntly  ilir  int.-nt inn  vi  Ihs; 
tJovernraent  to  acipiirc  the  whole  system  in  1'.' 11,  conditions 
have  been  inserted  to  safeguard  tho  Post  Office  from  being 
■addled  at  that  date  witb  antiquated  plant  and  methods.  All 
the  extension^  ma  le  in  the  iniiu;.;  si\  ycar^  \\\]\  h^vc  to  be  cnr- 
ricil  out  in  accordance  with  a  sti  iit  sinjc  ilicaljoii  which  demands 
not  only  the  employment  of  tirst-ckM  material,  bat  also  tbe 
■di^oo  of  tboae  aystams  of  telephony  which  are  now  jteog- 
niaed  as  the  best  that  are  avaihble.  tfonwTer,  in  addition 
to  tho  inducoini  iit  'if  the  fic'ual  [aitclix'^u  cMmlitii/no,  olliof 
facilities  are  offered  to  the  company  to  cxtuaJ  iU  i^y^tcm  in 
m  eilMcBt  manner,  for  the  Post  OtKee  undertakes  to  lea.<ic  to 
the  company  nndeiigronnd  wires  and  to  provide  it  with  ^mt 
aUe  exduuige  ewitehhoarda  at  a  fiur  rental,  so  that  thtn  inii>  j 


phony  during  the  interral  that  must  dapse  before  the  Clovem- 

ment  takes  over  tho  business.  Kvtn  the  i)uesiiijti  of  ihv.  iransfor 
of  tho  com{i«uiy  8  staff  is  not  forgotten,  although  the  undertaking 
wi  h  re^d  to  this  ttust  seoetiarily  b«  more  or  loss  Indefinite. 

In  view  of  the  importance  of  telephony  in  commtrci;»l  and 
social  life,  the  delay  in  incorporating  the  teleplion  •  sy-tem  as 
an  intc;;rat  part  of  the  telegraph  system  of  the  country  haa 
been  a  gravo  mistake  on  tiio  part  of  succeesiro  Uovommcntt. 
A  few  yean  ago,  the  aeqnisition  of  the  National  Telephone 
Co.'*  uiiderlnl^iiiL;  wonM  huvo  bpt-n  a  cr.mji.iMtii  rly  i^imjde 
matter.  WhtlLui  ilic  aci  ;  u:c  was  provided  by  a  conjp,iiiy  or  bv 
the  I  Government,  liowcver,  nothing  could  prevent  it-i  growth,  for 
tbe  telephone  has  become  almost  a  necessity  in  our  ercryday  life. 
In  addition  (0  the  money  spsnt  by  the  Pbst  Office  on  Uie  1  nuik 
lines  ami  it*  London  system,  and  the  investments  of  niunicijtal 
authorities  in  their  telephonic  ventures,  the  .N  ational  Telophono 
Co.  has  expended  war  nbw  ttiiliou  «f  pounds  on  its  ayrtam, 
and  has  now  an  annual  tumover  of  over  two  milUons  (out  of 
which  one-tenth  is  paid  to  tbe  Govenuncnt  as  royalty).  Tho 
transfer  of  such  an  enormous  system  as  this  is  naturally  no 
simple  matter,  and  the  Ooremment  has  evidently  realised  this 
in  adlowmg  nearly  sown  yesn  for  ifa»  efleetive  eomplotion.  The 
most  serious  blunder  that  was  made  was  the  1  idiL  don-"  erppri 
mcnt  in  competitive  telephony,  doomed  to  failure  from  the 
outset,  made  w  ith  the  passing  of  the  Telegraph  Act  of  1  !>'j'J.  At 
that  time  tho  tiovomment  should  have  made  arrangements  for 
tsldng  over  the  National  Telephone  Co.'s  system  in  1904,  at 
which  date  it  could  have  1  im^^ht  tompnlsorily  nr.rler  tbo  Ci  in 
pany's  1884  licence,  insslcaJ  of  eucuur.vyiug  luutucipal  iiUlliu 
rities  to  waste  thoir  rate|>aycrs'  money  in  a  spiteful  and  futile 
competition  with  existii^  telephone  interosti^  and  itaelf 
wasting  the  taxpayers'  money  ««i  a  oonpaljliva  tervlea  in 
T.<>n>1i>ii  whirl)  h.t  l  to  be  practically  anui^umated  with  the 
cuiiipany  I  service  two  years  later. 


REVIEWS. 
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'  Light  Energy  :  Its  Physio,  Pbysioloctcal  Action  and  Thera- 
peutic AppUcatlona-"  ^7 Dr. MsaguuHR  A. fiwsvas.  Q^miami 

Uebm&D  Limited.)  31a, 

Owing  to  tbe  gn'at  im[><)rLaiicC  that  the  Htndy  uf  vityration 
of  all  kinds  is  assuming  )ti  the  present  day,  a  volumt^  uf  sueli 
sterling  worth  as  that  l)r.  Miuguret  Cleaves  of  Now  York  has 
sent  tis,  is  to  bo  most  gladly  received,  entering,  as  il  does, ' 
upon  a  field  of  work  up  to  the  present  time  thinly  provided 
with  literature.  Many  aro  doing  something  with  Light  Tlreat- 
uiont,  but  few  have  as  yet  done  mueb,  or  collected  nany 
statistics  that  can  he  put  before  tbe  public,  so  that  the  11  y«Mt 
Dr.  Cleaves  hM  diiVOted  to  iu  study  and  tn 


volume  tho  mon  aooeptabla.  What  impresses  us  most  about 
the  bode  b  ths  iadmntlaUe  eonnge  ahe  shows  ni  facing  the 
hard  fiuta  aad  pnbkni  that  oome  in  the  way  of  esUblishing 
tbe  nature  and  value  of  Ught  Energy.  Beginning  with  the 
theories  of  light,  its  manifestations  and  transmission,  ahe  comes 
on  to  a  carentl  study  of  the  spectrum,  devoting  much  spice  to 
file  ullt  i  violet  iie'iueuLics,  with  their  rich  chemical  proper- 
lim,  tht!U  tt.o  aeciim  of  li^^ht  on  elementary  forms  of  life, 
vegetable  org.mi.sni--  and  luctcria,and  Icailiug  up  to  an  exLan* 
tivc  analysis  ef  riuniight,  whose  energy  she  spesk?  i  f  in  ilie 
following  t<!rnis  :  — 

The  fiun  i-.  only  ik  private  in  tb«  hoit  ol  heavea,  &  siogle  stei  among 
mitt.un  .,  tj'.it  til'  uifin-  KiiiuiiK  tlie  countleu  mjiiaida  is  neai  eoongh  to 
iclhui  t<!rr««trii»l  nil  air"  In  anv  i*ni»ible  itgtte,  and  bis  influence  upon 
them  is  sacb  that  it  is  b«rti  to  Had  ths  went  M  name  it,  it  is  more  than 
control  and  doroin.kiiL-c  lie  i«  almost  absoletsljr  in  a  material  sense  th« 
i-rime  aiov-er  ol  thu  wtiolc.     To  him  can  be  ilircetly  nearly  »!!  (he 


bono 


for 


the  proper  derelopnant  of  tel«- 


erg>  involved  m  all  t\ii  plienomeoa,  moehAPK'iu,  clicniical  cirviUl.  Cut 
'  this  enennr  eren  for  one  month  and  ths  eorlb  would  die,  all  life  apon 
Msmblessss.  lUslMkasslinfskaiaaMnorisisMiasI^ 
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'ccogplMd,  bat  »  pt*etie»i  vPftietMoa  of  It*  trotb  U  iwl  alvMs  nuide, 
•TCn^  Om iiMtMB,  vhoM      it  it  to  talag  to btai  aD  tofiM ci  «wrg 
-  f  miilMiMt,  to  Mm  pmmUw 


'Traatiiur  fully  of  the  o&ture  and  value  «t  mn  l«th«,  other 
Mones  ofli^t  are  «xainin«i1,  the  electric  ere  with  an  analygia 
of  its  nature  and  properties,  its  (;reat  mc  as  a  substitute  for 
solar  light  and  its  curative  power  over  many  forms  of  iltsease. 

Thr  iiir.iiiili  -iout  light  bath  with  it^  thcrapcittic  indications 
then  fulluws,  with  reference  to  the  use  of  I'liio  uinl  red  light, 
bi;.'li  f[e'|u«ncy  currcfit'i,  K  ait^icn  ray^  aiiil  \ ncuuni  tuhe  dis- 
chargoiS.  Even  N-ravs  tii)(l  ii  [jlacc,  ;uiil  a  i'h:i]it>'r  is  devoted 
tna,  fi  and  y  m;,  sof  r.nii'  i  autivo  Mili'-tatice^,  mA  tln'  nesvly  fi.wii'l 
metals  rudiurn,  uranium  and  (borium  and  their  prupertius. 
Dr.  CIcavos  has  marsliallcd  the  invcstigiitions  and  opinions 
of  all  the  leading  authorities  of  this  many  sidt'd  study,  and  ha? 
not  flinched  from  invading  the  territory  of  kindred  science 
Her  book  is  the  jiroiJucf  ion  of  a  far-rcacliing  scientific  know- 
ledge, but  we  caimoi,  however,  help  complaiiu'ng  that  a  subject 
fniubl  with  «ucb  vivid  and  eochaating  interast  bu  not  huen 
butcQed  with  more  pleaaure  to  tha  reader.  "Hie  neartr  the  bone 
(he  sweeter  the  meet "  Dr.  Cleaves  evidently  tliinks^i  aod  she  has 
kept  very  near  the  bone  «ll  through.  Not  hing  ha»  been  left  for 
tm  inMeinatioD,  perhaps  rightly,  but  a  little  more  illiutratian 
hoTTowo«i  from  the  common  things  of  life  would  have  tnatlc 
f!ic  lunik  m.irc  rc;iii:ililr.  llaj'd  Scientific  facts  Mrc  rceli'il  ofTall 
ill  •.he  s.iinc  tniiii  \ oi<  c.  and  many  will  (iml  tl-.i!  lirst  |)ui  i  of 
the  luxik.  .it  li.Tf^i,  hard  roinliiiu'.  ^^  c  nvrAi'i  h  u  e  wi-hed  it  hml 
been  in  twi,.  \i.iU..  for  u-.  ^fHi  nld  paj^cs  make  it  loo  licivy 
to  hold,  thoiii;li  tlic  l-  ti  I  I  pi  I  h<  clear  atitl  plenty  of  margin 
is  given  to  tiio  (xiges.  Altliough  scarcely  for  students  it  is  a 
work  that  will  bo  valued  much  by  alt  who  have  sutlicient 
scicntitk  knowledge  to  follow  Dr.  Cleaves  in  her  iucoessftil 
efforts  to  eluci<late  dillifliilt  and  et  the  preemt  time  unftnoili  kv 
phenomena. 

ICatbematiicIie  Einfohnuiff  in  die  Elektroneatheorle  By 

Dr.  A.  H.  BcciiKBUt.    (Uipslg:  II  O.  Tcnbosr.)  Sm.'iO. 
The  miithor  has  brought  together  in  a  smalt  compa.<vi  a  largo 
pcbpOltioi]  of  the  work  done  towards  the  elaboration  of  the 
electron  theory  of  electricity  and  magnetism,  whieh»  from  a 


germ  hidden  in  (he  theory  of  dispenioD,  haedwreloped 
wotaitw^  Ukembnoe  nil  those  phonomena  whose  seat  is  not  the 
nnw  ethw.  Tho  latt«r  is  itill  in  undisputed  possession  of 
lfuwo1l*s  original  theory.  Indeed,  as  the  author  pointH  out, 
the  two  theories  are  no  rivals.  They  mutually  supplement 
each  other,  und  )>etwcen  them  we  soom  to  be  pradually 
niHiiO-iijIiiii:,'  ,1  state  of  liti.ilily  ami  ullit;i;itr  truth  which  is 
very  lefrwtiiiii;  after  si>  luurh  waii<leriiiL;  in  the  wilderness  of 
sjiocui.ii luti.  Ikt'd'lcr.i  of  Thf  K'-' iri'-rm  will  Ihe  gla'i  to  notice 
tiiat  It'- ivitiidc's  iuulhod«  aud  iiouiioii  iiro  adopted  throughout 
tin-  wi.rK,  and  are  applied  with  brilliant  elTect  to  the  work 
of  f  ireiga  physicists  like  l^ii-entz,  AViechcrt,  Kaufmann  and 
Ahrah.iro.  It  is  a  pity  that  the  author  was  not  in  time  to 
include  the  hno  work  m  Bommerleld  on  the  Held  of  electrons 
having  any  given  motion.  E.  £.  F. 


WUTH  AQIftiUUr  *TBUWm  l&BOfBlG 

niCTION  AOT,  IMM." 


In  our  issue  for  January  (ith,  |>.  47.'t,  wc  gave  a  summary  of 
tliu  terms  of  the  %iotith  Australian  "Tmmwajrs  Eloctrio  Traction 
Act,  i'J04,"  which  etubUa  the  South  Atuiralian  QovonuBont 
to  take  stepa  to  convert  the  present  aftten  of  hoi|e  tninways 
in  Adohude  to  oleetric  traction.  The  Act  was'  aaaintod  to  .on 
Koveuber  34^  1904,  and  abeady  a  start  has  been  made  to 
ozevcise  the  powen  conferred  by  it  upon'  the  South  Atistralian 
tiovemnicnt. 

Sub  .sec.  1  of  sec  7  leads  ss  follows : — 

"The  GoTtroment  ffisv  at  any  liuo,  a(t«r  000  iitoBlh's  Botke  fa 

vrriliiiK  to  the  compahy  ol  its  inteatlon  to  do  m,  purchiiM  the  whol*  o( 
the  traiiiwa;^  and  uodortakings  referred  to  in  the  nets  mentioDed  in  thv 
first  M-'bcduJe  ilH  tramway  a«t.'«  relating  to  Adelaide  are  act  out  in  the 
i«h.'.1i:tr'  'ai  ^  (iriiv  t'«  t"-  itft«Tm:::fd.  and  ir.  dftiauU  ot  atSMOMat)  a* 
h«:'-ma!l.  r  rinT.-.ioaid  :  |ik»|!!-J  -uch  ni.tiw  be  Rltna  tHIilib  twO 

jearv  frcm  the  date  wIiod  tbis  Act  shall  come  into  totes." 

Tfaw  notko  has  now  bem  given. 


Stil)-i-e<-.     of  w  e,  7  jtrovides  for  A  settlement  of  the  price 
ti)  hu  piiid  fi)r  these  truiiiwa;  s  a-i  folfows  : 
I'ttiiing  tKreement  io  writing  as  to  price  witliin  004  aMWtli  alter  llu 


expiry  of  tbe  aaid  acti<.-e  (sub. tec  1)  one  arbitntot  Mi  IS  SMioiattJ 
by  the  Qoveniment  and  one  by  tb«  conipany.and  aUBHtiannbtliigts 
•ueh  purchase  xball  besubiaitM  to  thedeebhmel  iai^»MaXm-,iii 
(uch  arbitrators  shall  stoto  ibe  valaa  tt  the  aemble  plwl  at  m  Mai. 
wajs  and  undertakings. 

The  period  of  one  month  referred  to  in  the  above  wb 
eoe.  3  expired  on  Febmaiy  14,  and  we  are  advised  that  ai  ike 
end  of  January,  aa  then  was  littlo  nrohalriUt)-  of  any  arrange 
mont  b;  mutual  agroeOMStt  pnlnnary  ttepswera  thCT  being 
uken  for  the  apiMMntment  of  arbitnlwi.  The  OoremaKat, 
however,  is  not  called  upon  tu  carry  out  the  pttKfasse,8ftar  the 
award  of  the  arbitrators  is  made  known  unless,  witllin  11 
iiKuith.s  <if  tha  puldicatioii  of  the  ;iward,  a  tender  has  been  l»t 
fi>f  the  ci>nvoi-8ion  of  the  whole  ui  the  lines  to  electric  tractico. 
Slioul  l  such  a  tender  bo  let,  the  pun  Ikum  is  io  Ijc  completed 
within  two  months.  Failing  this,  the  €oiiipul!!nr\'  (tower 
juii.  li.ise  of  the  tJovernmcut  shall  only  l>e  excrui  ■  ii  th-' 
expiiy  of  every  niccewsivo  pcrio»l  of  live  ycar^f.  I'urchxw  miv. 
however,  Im  cui  ried  out  by  agreement. 

Assuming  that  the  jiin  rhasc  is  duly  canicd  out  tlie  t<oreni 
ment  will  c.^ll  for  ten  h  rs,  the  oonditiona  of  which  viH  l» 
somewhat  on  ihu  foiltiwing  lines  :  - 

1  ICach  tender  shall  stat«  the  number  of  yearn  lease  ot  the  ttanrip 
.iHii  1111(5'  rtakiriiji  r&qaiifd  by  the  tenderer  in  oonn  deralion  ot  fff«*»» 
thf  [■otiM-i.^ioii  and  ccnnructing  the  works  bJ'C  •ii  'l  in  Iho  cowlitioit « 
tender  asid  in  plana  and  i.pecif)eatioiis  to  b«  prepared  by  Ih?  ^'^WSmW 
•i  The  tenderer  «hall  purchas^  at  the  aane  priec  as  thai  tjMjfV* 
Oovernmenl,  all  the  tramways  and  nadcrtakloga  bought  by  the  WW' 
ment  under  sec.  7  ol  this  Act.  .  .  .  _.i 

;t.  The  tender  and  the  ipecilications  ahall.  bo  tar  as  possible,  t*  loam 
;m  a<  nr»t  to  advantage  any  particular  periion,  finn.  or  company. 

■1  T;  »work  otconv.  rsiui.  shull  commence  within  x  nionthstalini 
dale  of  ac.-tutanc*  of  u  nder,  and  as  canards  the  tramway*  mtWiBM*" 
the  second  MiMdtile  ihatt  beeanalatad  as  te  WnilaBot  iiama^B" 
one  year  f R»  Moh  dale,  aai  as  to  the  teualeleff  portions  «l  s«t»  ua- 
nieatloned  triunwavs  within  two  year?  from  -i<i<-h  date. 

5.  As  to  the  rest'ol  the  tramwuv-i  tie  i  tire.)  by  the  (iovertt'S^n  ^f. 
tbis  Act,  tliC  lr'P:-M-  shall  mnvert  t::.'  r.iitn.j  inw  a  cyslcm  of  etecUK  .j»> 
tion  within  \:'  yc  u  u  from  the  ].  i3air.^-o!  ihn  Act.but  so  that  not 
nine  miles  ol  tramway  shall  be  aooomeited  in  every  three  years  HUT  »d« 
expinilian  el  the  tiaa  liniilld  kf  sab^ec.  4  hersof  until  the  whole  ol  lit 
tramlines  nenHened  la  tiia  (list  sebednle  ehall  have  been  e'"*'"'''^:,, 
«.  Until  the  who!*  ol  th*  trarow»y»  nhall  be  cleetrilied  tbeleyr*^' 
as  to  those  portiu'-.  i  a  A,-  ttamway;  which  are  agreed  t<>  be 
agree  to  woik  aod  sb*!!  work  the  same,  or  such  porti«n*f>«»«_"2^ 
not  have  beeneleclrifi-d,  w.tli  the  plant  a*  taken  oiwaf  WjW+anw" 
and  purchaiied  by  him.  with  m  little  int«rni|aion  ud  ffleanWiW  « «" 
then  Mbitinu  traffic  as  possible,  nti  ti  1  tlie  piacosa  of  converiion  ".""•f'T 
7.  The  le««e  sliall  work  the  »hi>!i-  ol  tlie  tramways  oomprwedisBu 
lease  5.>  th»t  ul  l<uu>l  llu-  sain,  numbi^r  of  oars  ahull  ran  t™"f"*V^ 
now  run  an.l  u  iRrr  spoLiiipd  in  the  tinie-Ubles  published  on  Augsa >» 
IWl.  I y  tlie  Tartoitt  eooiptuHc*  to  which  »nch  tzamwajra  belong 

^  E«ry  tenderer  shaU  depo-titwith  theTMeeB«eodlbe»««»"« '°" 
y(  lugjicv,  not  beiag  less  than  faO.OOO.  as  ths  OofsmniMIt  shsll  rejo"" 
as  security  for  the  due  performance  by  him  ol  the  co»enantt,  pro'isjw 
and  coodilioos  ol  his  tender,  which  sum  of  money  shaU  be  •w''^^ 
the  Goveinnifi.:  t.ir  rion  c-jiiiplianco  with  tbs  «0»«U0«»,  ptOJ"*""  "T 
conditions  o(  h.s  t.  nHtr,  umi' r  circomStaieSS  to  be  IfiWS"  ■  ^ 
condltionii  ol  tender  for  the  lean*.  .    ,      ,  ^,nr 

•J.  The  condiUons  of  tender  shall  state  that  neither  the  'o^,";" 
other  tender  shall  be  ntceaasarily  aoceuled,  and  the  lease  »hall 
no  employe  iihall  work  more  than  *<  hours  per  week,  except  in 
-       ■  •  •        timi!  shall  be  paid,  and  contain 

the  r.ovi  rnment  may  appear  to  be  nseeawj 


emergency,  for  which  overtime  shall 
nnecanditions  %i 


SFEGiAL  BULE8  FOB  THB  IHBTALLllMi  I" 
on  or  lUOTRIClTT  IM  Mim 

In  coimectifn  with  the  Insullation  ami  Use  of  ElcctfidV 
in  Mines,  Uie  following'  set  of  ".Special  Kules"  ha*  ««» 
prenirodb;  the  Home  Secretary  (afto.  ci-iimiU man  wiUi  y 
mine  owners),  to  be  observed,  as  far  as  is  reasonably  pr«« 
nblm  in  coal  ninee  where  eleetrical  installations  are  w  be  r« 
down.  Tbe  draft  regulations,  wbioh  were  the  outcwne  o»  ^ 
doUberations  of  a  l)ci)«rtffiental  Committee,  appearwl  n  .J" 
KWtrieitix,  Vol.  LII.,  p.  689. 

'  DEflsmOHS. 

The  cneiMiott  pic»-ure  "  meanu  tlie  diOercnc*  f.l  electrical  p<*^" 
betwew  tubeonducior.  through  which  a  sopply  ''.^"f*  ^..j, 
erbetvowajvpettol  uiher  eondudior and  eaiDi  m  rsMl  b^yaixa 
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(a)  WiMr*  tt«  aenfitloDi  ot  tfae  sapply  «f  andi  Uut  tba  prMiure  at  tha 

terminal!  whw  the  ffl*etri«itT  is  nsed  ««nnot  «t«#»d  SSO  volts,  the  Biipply 
llutU  i)«  deemoil  ii  lo«.|irpBsuie  supply. 

(h\  Where  the  oondttinna  ■.,{  i.i^yyU  we  fiMh  that  tbt  pr«Mat«  *t  the 
tcrmloali  where  the  «l>'<'iri('il,v  In  uoed,  between  any  two  eondnoton,  OT 
between  one  cooduotor  Ki;d  vsrih,  u.ivy  at  any  time  exoMd  320  ToJti,  bat 
cannot  exceed  fi&O  volts,  the  (oppl;  tball  be  deemed  a  OHiint-pcetsaie 
iDpply. 

(ij  >Vh«rti  fionJitions  of  supply  are  socb  thu*  thn  ftMmm  nt  tlic 
termioali  \>'1<>  rr  tim  *'l«ctrieity  ii  uied,  between  snv  tn-u  conduclorB,  or 
between  one  conductor  and  «Ktb,  DM  at  aaj  time  exceed  fiAO  rolta,  bat 
mnoot  cxocfA  S,i(MU  toitt,  Um  •■ftV  tliaO  w  dfmiei  •  tngb-piMiaM 
•oppl}'. 

(i)  Whmtilie  condilions  of  supply  sr«  rach  that  tbe  pwure  at  the 
'   '     '      the  elfclricilT  ia  osecl.  h«(wi  <'n  any  two  eondnoton,  or 
l4M(or  and  t-ktih.  may  at  aay  tia*  (Satti  S,O0O  Wlta, 
p llMn  to dwmed  lui  •  xtra  liigb  preBenra  aanly. 

SECTION  l.—tUMr<tl. 
1.  (r«)  All  electricHi  aiiparnloa  and  oonducton  shall  be  !iul>io)r:it  m 
and  power  fcr  tLo  »oik  ttify  may  he  calleil  upon  to  fl  j,  ucil,  <•  far  85  in 
reasonably  prai  ticAbli'.  (ificicnll;,  wvcred  ur  .-,a(«gQiiiiltsl,  ind  lo  installP'H . 
wockid  and  maintained  as  to  redoce  the  dtuiuei  Uireogb  accidental  shock 
111  lln  III  llw  ■liiiwnw  ■iiiil  rinW  to  nl  taeh  oonaMMisn,  tmlwwMtod 
Owt  Om  ito  In  Hwpwwtwa  eaUltd  by  ordinary  woUaff  «fll  aot  Ipiwe 
tb«  inaulatinR  material*. 

I'.)  In  any  place  or  part  nl  &  m  t.e  where  General  liule  No.  H  of  tlie 
(Vitl  ^finel;  Kegalalion  Act,  1>^7,  applieH,  tbe  covering  shall  be  con- 
(inictrvl  to  that,  as  far  as  is  reasonably  praetioable,  there  ia  no  danger  of 
iiiiDg  by  sparkin([  or  fleshinit  which  may  occur  during  the  normal 
on  abiuirraal  workb^  of  the  apparatos. 

ir)  All  matAllio  coverint;s,  armouriog  of  cables,  other  than  trailing 
cables,  and  the  frames  and  bedplates  of  gtncratort-.  transformers,  and 
motors  other  than  pottable  motors  Ehall,  as  fai  as  ie  reasonably  praoti- 
raUe,  be  efficiently  earthed  where  the  pi^saure  at  the  terminal*  where 
tiM  tlNllki^  to  IMM  eseetd*  tbo  limits  of  low  pressure. 

a.  Vtote  •  UMditUB-ptteriue  »u|>ply  U  need  for  power  purpose*,  or 
lor  are  lamps  in  iWiiIm.  Um  win«  or  eondustor*  forming  the  eonnertionB 
to  the  moton,  iramloiiDen,  are  lamps,  or  otherwise  in  oonnmtion  with 
llie  snvply.  iihall  !»,  ««  far  os  is  n;a'jin»Vily  praptleiili!i>,  compIelciT 
fllOllJ^ni  in  nlroii;!  tiiiiCiuriii,'  or  itirtul  cseinK  ffficiciitly  iniineetea  with 


coitb,  or  Ibey  shall  be  fixed  at  ^uch  a  distance  apart,  or  in  ma-b  a_manntr, 
ihiik  dMM  ik«B  tot  «t  ttock 


|0  »  minimiia.  Tbia  tute 


8.  Where  a  medium  prvestlro  eopply  is  used  fnr  incande'ccnt  lampt  in 
scries  the  wires  or  oonducton  fnrminc  c  nnecuont  In  tin  mvundesi'i  iit 
lampa,  or  otlii'fwi-'-  in  eonn'-elim  with  tbe  s.ipply,  pIijiII  be,  a  far  a-,  it 
iXiasOiliably  iinietic.L'le.  i^ouipiilolv  ■'n>:1u''til  >n  >trun)^  ainioiirin).;  -'Z  mi^tiil 
easing  edivieiiUy  cmiuickd  wtlk  i  iittli.  or  ,lit'-y  sliuU,  bo  lixod  lU  tuch  u 
M  apart,  or  in  mth  a  manner  that  danger  from  fire  or  sbock  shall 
lOOMtol 


to  N^OOM  to  the  minimum 

4.  MotOrt  ill  <'«''^l  i:^LIllil<h'  »ll''  'Uril 

be  B»cd  nl  u  frf  ~>urr  liin'-'  '  1'""'  ' 

nird  fcr  euppljiug  cun-cut  lit  a  pleasure  hiyW  than  medium  prosaar*, 
and  no  motor  uauig  such  eoimrt,  toall  to  of  kat  ROIBMl  famg  Om 

90  b.b.p.  for  ufe  underground. 


Dier  puitable  machines  alin'I  not 
hum  pressarc.    No  treii-fumn'r 


No  higher  pressure  than  a  I 


laton  to 


■amdiBaiqrtlaaa 
of  the  Otal  IfaeB 


K(;;iil»l:ni;  Att.  1«7,  applleo. 

.V  No  biirlitr  prcMuro  than  a  nedium-preasnre  supply  nliull  be  uaed 
Other  than  for  IranBiniariaa  or  kc  Boton,  and  the  «ire«  or  coutlactorti 

jiaoiiit  Itwhn  Uw  awinectlons  to  ihc 
r  or  olhenriae  toaoanaaliaa  dMi  tbe  supply  sliall  be 

raoaloaed  in  a  strong  armouring  of  metal  eadoK  efficiently 
ittbaarth,  or  they  shall  be  (lied  at  such  a  dUtance  apart,  or  in 
■neb  a  mennor  that  dantfr  frt<ra  tiro  or  pImcU  aljill  be  rrfared  to  the 
iiiloimurn. 

Tbe  mackioc*.  apjierattu,  nnd  lineii  »bn\\  bt  m  untrkfd  **  to  clearly 
indicala  IbU  Ibay  an  Vi^  fMsrure,  eitlier  by  tlie  usr  of  Ite  INM 
"  DsVgir  "  at  haqowt  inlerMla,  or  by  nd  paint  propei  ly  renewol  when 

Bfleersary. 

*>  The  inRidalioii  of  <ivery  complete  circoit  other  than  d  leph^  ne  m 
aignal  win-s  u>cd  lor  ibi^  eopply  <*"<'{!>',  ineludioK  ail  mackunery. 
«l>f  aralu»,  and  detices  forming  part  of  or  in  connection  with  lueb  circuit, 
ithall  bx  so  maintained  that  tbe  leakage  carreiitsliall,  eo  faraxi«  rcaaonably 
practicithlo,  notrxctcd  -aUsOt  theinaximiim  supply  curreat,  andsuilablci 
means  shall  be  provided  for  tbe  immediate  localisation  of  leakage. 

7.  In  efery  com|i1ei<  ly  insiilatcd  '-ii'.uit.  <'ar1h  or  knlx  d«tectore  shall 
be  kept  n>niiCL-tt<i  i.)'  :m  LViry  geiitralui^  aud  ti  ^ntfuiiiung  Bl&tion,  to 
nhow  immediately  any  defMit  in  ittc  insakation  of  the  (y^lem.  Tba 
readii^gs  of  tlicee  Instruments  shall  be  recorded  daily  in  R  book  top!  at  UlO 
generating  or  tianifonniog  station  or  switch-bouiw. 

8.  Mala  and  distribution  switch  and  fate  boards  tKUCt  to  Baio  Cf 
hMOBibnaiibIa  insntating  material,  sorb  aa  marble  or  slate  fieo  Inn 
metaliie  veins,  and  be  fixed  in  as  dry  a  eitnatioo  aa  practicable. 

U,  E>  1 1;,  »>.b  cironit  mutt  be  protected  by  a  fure  on  each  po  o.  l>t  ly 
oireult  CArrytDi,-  mof^tbaa  a  ampiiies  np  to  rolla  or  SI  amp<4«s  at  any 
pnoraro  atovi  MS  votto  Baat  to  fitoualod  ia  one  ol  Ito  Mloeitag 
atteiaalhe  ntetbodi  :— 

(a)  By  an  auiomutic  maiimtim  cut  out  on  each  pole. 

(i)  By  a  detachable  fnse  on  c^ii  po:e  cotistrottod  in  euoh  a  ruumer 
that  it  can  b«'  T^movp^i  from  ii  live  cir       wifh  tbe  miniinum  rirk  of  shoek. 

|rl  By  a  Bwitcb  and  liise  -jm  escb  i  - 

W.  Fire  buckets,  filled  with  el«KU,  dry  tjjui.  shall  lie  kept  in  el««trii'«l 

•t  tnif  tor  iHWiadialo  uaa  in 


Ho  fepair  or  eleaaiiw  ol  tbe  lire  parts  of  aay  electrioal 

except  mere  nipini?  or  oifiDg  ahall  Iks  dour  when  tbe  current  in  ctn."^ 

Cilovcii,  .i!f,  r  ihocJi  of  indiarubbcf  or  other  non  conducting  material 
shall  be  supplivd  and  used  where  tbe  Uve  parte  ot  awiteltae  or  tnatynirt 
wirUaa  at  •  gtanofa  oxceeding  tbe  limiia  of  tow  iMnM;  toitM  to  to 
handled  tor  tbe  pvipoae  of  edjnatment. 

11.  A  competent  penon  ahall  be  on  doty  ot  tbe  mine  wtoB  Iho 
•leetiieal  apparatua  or  macbloeiy  ia  in  oie ;  and  at  loob  tine  M  Ito 
auioiint  cf  eli-clridty  delivered  down  the  mine  exceeds  2<>0  B.it.r.,  a 
Competent  peroun  sliall  be  on  duty  at  the  mine  above  ground,  and  another 
below  ground.  Ereiy  peraoa  owpointed  to  work  any  electiie  apMiataa 
atottlwwhaMfnattMladlniariD^oni  to  osivoliat  te  ffiTmiifc 
thai  to  ia  act  to  do. 

13.  No  penoM  shall  wilfully  damaxe,  iateifero  with,  or  witboot  proper 
aatbority  remoee  or  render  aselest  any  electric  line  or  any  machine. 
»ppamtas,  or  part  thereof,  ascl  in  innntrlvva  with  the  snpply  or  use  of 
<■.■  r«ririty. 

X'i.  Instrootions  sliall  be  posted  ap  in  exeiy  generating.  trauslQaniiig, 
and  motor  booaa  ooolainiiig  dinoliano  na  to  IM  iwfaifillaa  of ' 
suflering  from  eleetrie  liieek, 

II  Dii  (■!■:  lelephoafe  or  oilier  ofalvatart  uainac 
u-  prnwdii.i  botween  tbe  nriaea and  Oa yH boHaa 
oentiw  in  ikte  pit. 

15.  Witbin  three  months  after  the  inUtidiRtiua  into  :i»v  iniiii>  nf  ciix  tric 
moHre  power,  notice  in  writmg  must  be  sent  to  H.H  Inspector  of  Mines 
for  tbe  district.  Notiea  mnat  olio  to  aont  af  oaf  oilaling  Oliotrio  Botiva 
power  inaUllation  at  any  mim  wMiln  Ihna  monduMlor  tbo  oimrinff  into 
foree  of  these  rales, 

16.  A  plan  shall  be  kept  at  llu;  mine  ahowing  the  poaition  u(  all 
permanent  electrical  machinery  and  cables  in  tbe  mine,  end  shall  be 
corrvoted  lu  often  as  may  be  aeommxy  to  ta«p  it  lip  to  n  dtlo  Mi  BOM 
than  three  months  preriooaly. 

SICCTION  W.—Qeiuntin-]  StelsnM  mud  U-ithine  Roona. 
I.  Where  the  p>  twratini;  '^talirn  under  tlie  control  ol  tbe  owner  or 
niiiD!i,;<it  of  till' mnio  IK  nut  nirliin  If.o  ,v urd."  uf  ihi  working  pit  moatl), 
an  etUrif  »tiy  enclosed  locked  switch  box  or  boxes  oi  a  swildl-lioaee,  eliailt 
where  rsnsonably  nracticable,  to  |aa»Mui  naat  ttw  fit  BOath.  itr  MltiB| 
off  ihc  supply  of  Mectrieity  to  ttonioa. 

S.  Tbere  shall  be  a  paasage  way  in  front  of  the  K\rit«hboard  ol  uot  leas 
than  8ft.  in  width,  ano  if  tbere  are  any  oonnectiooa  at  the  back  ol  tto 
>vi1t(>lit<iard.  any  paasage  way  behind  the  awit^hboi^rd  shidl  not  be  leaa 
lliiiit  .sit.  (dear.  This  spa>-«i  iiball  ni>t  bi-  utiaae.  »  jtiiMim  or  • 
JuibUit  roocB.  or  obetracttd  in  any  muitter  by  ieaiiaiu>i.'4  fntaen,  taet«n, 
or  otlierwiae.  11  epaea  ii  laqoired  for  rsstatnoa  taMMe  ocoUiar  aleetriaal 
apporatna  behind  the  boaid,  the  peesoge  way  mut  to  widmed  ««cordiiigfy. 

S*ii  oaM>:>  sliall  orosf  the  pasaage  way  at  the  bask  of  the  bnurd  except 
l..elow  ihe  ll.iur,  or  at  a  bei;.'lit  of  not  le^a  than  7ft  ab-.uo  the  11  -.^r. 

ibe  »piM«  at  tbe  itaek  ol  the  nwilcbboanla  shall  be  properly  nooted, 
anrcssible  from  each  end,  and,  except  In  tbe  ease  of  low-preesure  switch- 
boards, luuat  be  kept  loi-keU  up,  but  the  lock  most  allow  of  the  door  being 
opened  f rOB  tba  inside  without  the  use  of  a  key.  The  floor  at  the  baek 
shall  be  inaoiblniMblo,  firm  and  even. 

8.  Kvery  generator  shall  be  provided  with  a  ewitob  on  each  pole  between 
the  generator  and  tbe  bus-tors. 

Where  eontinnous-cnnent  gencnttors  ore  ponllslad,  raveraed  canant 
out  oats  sliaU  be  provided. 

Suitable  Insinimeota  shall  to  provided  lor  maaaiiriiig  flw  < 
prciKtii  o  (if  Cich  fiv-ncratcr. 

I  .i  rry  fccdu  circuit  sJull  at  ita  origin  bo  prorided  with  an 
4  If  tto  twnamiwioB  linaa  from  mm  aanaiaUng  atetioB  B  tto  ■ft.aao 
"1  to  fthtolng  aifniima  ia  oannaaHon  with  thataedef 


ii'iriitad 
circail*. 

5.  AntMiilSocoi-MtaaaittoMniafidaotlntvtoatto 
opens  oatMida  no  dancer  eiiila  a(  auiUng  die  toad  of  tto  aMaiidaiit. 

If  uaenclosed  fuses  are  need  they  mnel  to  pliuv-rl  within  2tt.  of  the 
fltior,  or  be  otherwise  suitably  protected. 

Where  the  itipply  at  a  preasure  exoeediog  tbo  limits  <>t  medium 
preaanre,  lli"re  '^hull  no  liv,  met  il  work  on  tbe  Itoot  ol  the  main  ewilcb. 
board  within  Hit.  of  tbe  :luur  ut  uUuform,  and  the  apace  provided  under 
Bule  No.  -3  ol  tbia  eertion  aliall  be  not  less  ttoa  tik  In  tba.  oliar. 
Inisalating  floors  or  man  shall  Iw  provided  for  medioai*|W«aratW  toaitb 
where  live  m«t<il  work  is  on  th<'  frnnt  or  back. 

6.  .Vll  tenuirjLkK  .ind  livo  incl.il  on  rn;«'l>LiifB  over  moriium  prtBauir 
above  ground,  and  over  low  pressure  uodvr  groond,  where  praeticoUle 
ahall  be  paotoetad  irilh  baaMlaf  ao«Mi  «>  «Mi  bnBI  oorcn  < 
to  i-artb. 

7.  tto  paratM  oiber  than  an  anflioriaad  nanaa  atoll  fMar  0 
or  molar  team,  »r  interfc-re  with  liio  fNwUiif  ot  aivBadiln^i 
apfMntm  con  mc  ted  tliere«itb. 

SBCnON  IlL-CMto. 

1.  All eotulncior«  (exeept  aa  hereinafter  providedi  shall  in  i^very  ti\%t  be 
BaintsiDol  comrlatcly  insulated  from  earth,  but  it  ia  ru]is..ilii<'  to  use 
Ihe  eoBCpnlri  '  Er-  U'tii  with  rsrth,-d  (miIi  r  Conductor,  if  proper  arrange- 
laf^nt'^  are  made  t.i  redno.?  the  dan^'cr  fr.nn  fiiv-.  or  ahuck  to  the  minimum, 
but  the  ncQlral  point  of  polypbaie  systems  >iaU  tbe  middle  w,re  ol  tlirec- 
win  aotManouo-CWront  lysiliwa  may  be  earthed  at  one  |>oint. 

%  Uakn  ftiad  ao  lar  a«  lareasonably  practicable  oat  of  K'asib  ol  Injniy, 
all  condoctcrs,  other  then  nrmonrnd  caLli  e,  matt  foithot  to  nnlaotod 
by  a  suitable  coverin,;  Whi  r.:  lea  l  oovrn  1  cui  le  ia  HiOdltoMaii  tboU 
lie  earlhfd,  and  elpctiically  coiitinuoni*  tbroniiliuut. 

Tim  urionwi  euda  ol  fabl'  ^  tvbcrc  tbey  i  ntcr  Itic  terminals  ot  switcbea, 
fuses,  ana  other  appliances,  must  oa  lar  as  u  rateonaUy  practicable  be 
itoi  and     '  '  ~ 


llaiihod  offf  00  tf*^ 
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the  ieuulating  material  vitbin  the  watetproot  aheet,  nor  (Ma  Am  ilMlla4iiig 
niatvrial.  if  uf  nr.  cih  Dature,  leak  oat  o(  the  rabl«. 

3.  All  ,  'lilt-  iii'ttt  he  meehanloal);  aad  ttleeirieall;  effinirtil,  aod. 
«h«i«  rMtonabiy  pnctirablo.  mtiut  b«  luilaliljr  tultitrrcd.  In  uny  place 
•r  fM*  of  a  aiM  wb««  Gt'Beral  Kul«  No.  8  «l  tfa*  Ookl  Mim  n  I  Ht  im 
Aet,  l<Mt7,  Afiptlcf ,  iiiitaV'le  joiDt  hoxea  moat  ha  ond,  aii'l  the  oouduc'  :i 
tn'  rawim  of  mitil  tevi  clurtip*,  c<!mnwt<in>  or  thrir  equifuleiit, 
conttrui-U't  n:  n  muriif-r.    I'rovjdi-^l  ihni  ni  ins  iiUi  .^  or  part  ol  a 

miiM  whcra  a  titm  m<t/  b«i  liriKl,  joiiiia  inav  li«  iuJ)il«re<i  iiy  or  In  tlxi 
pr««tM«  of  a  pcTBOD  aulboriaMl  m  that  I  ohtU  by  the  lUknaeer,  but  tb« 
■MM  ptctantion*  lu  regard  to  examtDatioo  and  rcmoTal  o{  vorkmon  u 
■n  gnHribtd  hy  parAKrapba  (/ 1  anil  i)  at  Qtncntl  iiule  13  ehall  be 
nbiamd  In  >U  CM«a,»nd  whexa  the  pliic«  I*  iff  ml  •■>!»>}'•  obo  tha 
precaatioD»  a«  to  mitiias  pmodbtd  kf  putcrayh  (A),  wint,  other 
than  ligB^Uing  «iiiM,  or  MUM  aoM  BOt  M  jttiud  Iqr  1UfO|]r  Iwiltiiig 
them  together. 

4.  Omheiid  lore  nirea  on  tho  iDifaee  miwt  be  elBeientl;  (appofieil 
apon  {otalo'ors,  and  e!e»r  of  My  traffli!,  aitd  ficovidod  with  r<d!e!«>nt 
li|{btnirK  arrester*. 

b.  Ml  ctbles  used  in  abaf(«  must  Iw  bi^hlf  ionilttod  and  eub^tsntiulljr 
fixed.  Bliaft  cible'i,  not  capable  of  Btutaioing  their  o«n  «(«sgbt.  shall  be 
properly  tupported  at  inUr\'aU  lorTini;  aeoordinf;  to  tin-  itvi^'lit  of  the- 
ckble.  Wlunt  th«  Cftblea  ar«  sot  eomple'tely  bi>\ed  in  arnl  pn>lec(<4  froiu 
te^Off  material,  qpOM  dnll  be  Wtbatween  Ibem  uad  the  sido  «l  tho  llMft 
UttMt  U»J  m»J  jwi,  and  n  Immh  »  bio*  givt^n  bj  falUoK  matarial. 

ft.  Where  tbc  cables  in  niAin  bHula^o  loads  canoot  bo  kept  at  least 
in.  from  any  part  cf  the  ^ub  or  tram,  ti  ej  shall  be  ipeeiaHy  pioterted. 
Whin  leitarate  calJia  are  n^f  i  tb<  y  -ball,  It  rfusonal'l?  prtl  ticable.  !«■ 
fix»'d  oi\  ij|>fiotil«  »:d6«  of  tlic  r&;iJ. 

Th«  btiOft  irtlh  mctatlio  fajitiMiiDKK  of  rablra  and  wires  cot  provided 
vltli  IMtoUie  euverinK  to  wiUls  or  tiiiibon  is  pMkibitad. 

CoUm  undeigioaiii  whtn  Mupoodad  ohotl  bo  ■nijiowjrf  by  iMtlior  or 
othf  r  ticxi|i!o  nHitBtal  ia  oiMii  ■  nomior  m  to  alloir  o(  (iMir  iwAO; 
I  tr»i.Liitr  d«»y«liwitiiiak,bolM»liM«oUM  itaMMohw «ra bo aorieooly 

\\  hirc  i:;,!  ri  .,r  r  i  .  i  io«<Ib  are  boing  repaired,  or  bla>ti' Ifing 
carrieil  out,  B.  ilab!  !c>:iporary  protection  must  be  used  au  Ikat  the 
I'ablta  are  tcafon»bi;  (iruEwted  from  dainag4>. 

7.  Trailing  cabiea  for  poitablo  machine-*  Uiall  be  iaily  AeilUO, 
hi«vily  intnlattd,  and  proteetf <)  with  cither  galvaDiscJ  Meel  witc  nrmour- 
iOK,  extra  atoiit  braiding,  hoac  pipe,  or  oilier  ofloctiTe  coTtriDi-  I  i.i'  ioij 
Oiblc*  bv  txaiuiued  at  KOiit  once  in  each  (Itift  by  the  pci^n  in 

charge  of  Ibe  maohino,  ani  any  defeola  ia  them  pi.>mptly  repaire  d. 

At  poiola  where  Ibe  lUtiblo eondoolora  ore  Joined  to  the  niun  cablea, 
«  filed  terminal  box  mfllt  bo  pwiM.  «b4  a  toiteh  ehall  bo  IM  OldOe 

lo  or  in  the  termiLai  box  oopiblo  aC  oDtkcly  oaWiag  ofl  iho  npf  ly  (wtn 
<ho  totiaiiml  box  and  motor. 

8ECTI0H  IV.— Svfldkii,  Jfitm,  OikI  CoMMa. 
1.  PMoo  oa4  oatoMioth  aiii«ota  dull  bo  ao  coattnioMd  M  ■(iiotuHj 
to  lattmiBt  tbo  corroot  when  •  ibort-oTTcnn 

(brouKh  them  cxecvda  the  working  rnrrent  by  p^r  c«Dt.  I'tueo  dwll 
be  ttampod  or  marked,  or  sbull  have  a  label  attached,  indiniiinc  Iho 
currrnt  with  whtVh  they  aiv  tnt<ni|cd  to  ko  OHod,  or  aheto  fMO  wire  io 
naed  paoh  uil  i^i  u.-c  -^l.M  II-  lo  niumptd  or  InbollH.  Fttcot tball  only 
be  adjukled  nr  reptori-d  by  au  atithorlMd  pcrtou. 

9.  AH  Utrv  paria^of  awtichn,  (oaca,  oad  ent^oali  not  ia  aiodiiaoxioaaif, 
or  fat  compartaioBto  ipeeiolly  onaaoM  lor  tbo  pBrpoM,  amot  be  <o*«Rd. 
1  here  eoTcra  moot  bo  Of  lacaaibaiUblo  aialoiiu,  aa4  IStwt  bo  oilbrr  Mo- 
condui^i  ngor  o(risidinolol,«iHlMlir  oopnwtletblo.oliorafoll  intainal 
mti  hanlsm. 

3.  .Ml  pointK  at  which  a  circuit  otiier  than  Ihox'  for  -  i  n  .l-  n  i<  i  >  •« 
made  or  broken  ahall  br  fitted  with  proper  aniicbcj.  The  iiius  ul  lis>uk« 
or  oUwr  RlOkMhlAt  ie  prnbibiti^,  a»d  in  oay  pUco  or  poit  of  a  mioo 
whrnOoMnl  BlJo  No.  x  of  the  Con)  Mine*  Ile«alttion  Act,  18H7,  nppliop, 
Aa  wn  of  ogia-typo  eaitchei,  taao*,  and  mi-oato  la  iwaliibitod;  tbcv 
laait  oKbor  ba  aaobied  ia  su*tiabt  bonoi,  or  break  oaw  oil- 

SBCTION  y—Mntun. 

I.  All  •Urtori',  together  «itb  <b«ir  ttortiog  Kriataaeee.  lAmil  be  pro- 
tected by  awilchca  capable  of  entirely  cutliOK  o(f  the  pretnurc,  and  bied 
in  a  (lontrnicnt  position  ni>ar  the  motor  of  lU  iv.ii.i-.  or  otcr  in  a  machine 
room  undrrfiruoiid  *ball  be  proyi<Ud  wi!'  a  finti'  l  ■  iirtimotrr  t.:  mditute 
tho  Inad  put  u|>on  thv  machine. 

9.  Where  unarouiured  cabtes  or  irir&^  pass  liituujih  uicuil  liuuica  or 
iatobaacawniolateialai*,  IhaMoi  must  aubaiantiiUly  buehed  with 
iaanlalinff  boohia,  and  alino  acanaary,  with  tight  buhhinga  which 
coniiMt  readily  become  di>pli»ci1 

:i.  Tciiuinal  box<^  of  portable  motors  mii^t  bs  neiupely  aUaohod  to 
the  machine,  ur  be  drtigned  ti>  form  a  part  tlit-i  enf, 

t.  In  any  plaoe  cr  pojt  of  a  mine  where  (Irm-nii  Hole  Xo.  n  of  the 
Coal  -Mine*  I<<'Kiilal'on  .\cl,  1««7,  uppliett,  u  l  iu,>toii>,  nuUm  pJatwd  in 
raeb  rooim  a«  are  «>e]wral«|y  TOntibilwl  aitli  intiko  otrt  t\aSl  liofo  «U 
Ifacir  rrirrfnt  citrrying  parts,  aim  their  BlnrterR.  terniinoU.  and  connecllooa 
cuifiii  lely  (ii<|r>,r'l  in  flamrtiuht  endogurth.  mute  tl  uu>iii1  tisnialile 
nialciiul.  und  I'l  (iirlii  ient  iireiivtli  m  unl  to  bi^  ImbU  to  bi-  4ii  u  iced 
^li'  iilil  an  Skjil'-aion  ol  (ireilaiup  crciir  in  the  icumui.  iinj  vm  h  iti.  li.suica 
aliall  not  t<>  <>pvn«d  t  ic'  pt  ty  itn  ii>i:liuri>i  il  |  en  hu,  amj  tUi  \i  only  whiii 
the  ciimtit  in  mitclnd  ofT.  Tbo  prti-auic^  hliiill  n><i  Ijc  6wilcbed  ua  while 
tbc  cncl  jhureo  arc  uj<cn. 

b.  In  any  \<\M  t  «r  part  of  a  mnu'  where  (x  im  rat  liule  Ifo.  Hof  tli4  Coal 
Mini-  Kt'giilalK"!  A«1  li^xT,  apples,  ii  ^iiVty  I.iTiip  or  otiier  mitnile 
jppaiJiluii  (ill  l!. I  il-jt  cli  n  ot  rj>  il;>iiij>.  ^-ball  I--  pr>:vi.|ril  fur  use  n  iiii 
each  luachinv  «b«n  wo.biug,  and  ehoQld  any  iodication  »(  fiicilimp 
apfcar  oa  tho  Haiao  of  the  Mfciiy  ismp  or  nihv  anarauu  ased  for  tlio 


li  ;!  ,  M  3  i  t  ;:rcdamp.  (be  person  in  charge  aliall  unincliatelj-  atop  the 
maeiijne.  cot  aSt  ihc  current  at  the  giite  end  or  nterv^t  switch,  and  report 
the  matter  to  an  official  of  tho  mine, 

•1.  (a)  A  cnal-cuttor  motor  shnll  not  be  kept  cnliDuosuIy  at  work  (or  a 
I'l^riod  of  time  cxeeediag  a  maximum  period  which  BhaU  Do  Iplniflnd  ia 
writio):  by  the  manager,  ao  that  the  rojf  may  be  caret nOy  enanaad. 

(I)  The  Ciisinif  or  inapertiini  i  ur^  f  ii^l  |k  rtil  li-  inotora  used  ander- 
RToand  and  the  eaxing*  of  th'  ir  b  i  L'.et;i'i  aiul  O-.i  r  api'lianAea  ahall  at 
least  uiirc  a  week  bo  opened  by  n  oofup(>t«nt  peraoD  appointed  by  ili« 
;  faaaager,  and  the  patta  ao  di»(jlL>aed  ahall  be  oleaiK  d  and  examined  l>efor<i 
the  ooreriDga  ate  ic(daeed.  lu  »()ecial  oaMiij  rei|iuriiig  a  motoi  to  laa 
contiuuoQiiy  loBfer  thaa  aaawoakilbo  ntotoaihail  be  oxaaiinadaktha 
r^nd  ol  the  mtu  A  ftpeit  of  aoeh  amalnatlea  AaQ  ba  entered  in  a 

rrp.it  r  liniiV 

7    Tin'  per?, ,11  in  charu'e  c.:..l  ci.''ei  oi  dn'.  ii^^  iiiQrh.  i  '  .)i.ill  not 

leave  the  machine  while  it  m  utorkioit,  anl  nliall,  before  leaviog  the  work- 
iag  plaee, uo  that  tlie  current  ia  c  at  <>0  from  the  trailing  cablet.  Be  ■nat 
not  allow  tb«  eablea  to  be  druK^ted  aInnK  by  the  miichitie.  No  rrpairt  alball 
b«  mode  l<>  any  portable  macbins  antil  the  pres^uie  haa  been  cat  off  from 
the  tiniltng  cablea. 

K.  If  any  electric  sparking  as  mr  be  produced  out"!  !-  ;i  cul  ciiftin?  or 
Other  portable  motor  or  !y  ilie  r^blea  or  rails,  ".he  i!i!i:tjiije  ■.Lull  be 
•lopped,  ttod  not  b«  workc4  ugaiu  uotil  th*  ii  fi  r-.  ■«  itpain^d,  and  the 
OecarttUM abiill  bo  reported  to  on  otlicial  of  ll.e  ri;ine, 

SKrriON'  VI.— Mf,  f.i  y.  r, 

1.  F.li-clrie  bnultge  by  loconmliTes  b  .  il  ■  ii  n  l.  y  wiri?  system  ia  tot  ]»•:• 
iDi«i>lble  in  any  place  or  part  of  a  mioe  where  Otnerat  Knie  No.  tt  ol  the 
Coal  Minea  Itc^KoUtion  Aet,  l>vH7,  appliea  On  this  i  jiiiiiiii  ao  |iiallnlO 
exceeding  Ibe  liuiita  of  medium  pre&aare  may  be  empluved. 

a.  In  undeiKniiind  ronda  the  troilay  wirrH  roast  Ik  placed  m  that  Ibey 
are  at  leaxt  "It-  ulwve  the  level  ot  the  road  cr  truck,  or  eluewhere.  if 
tuf.-'i  ii  iil'y  i'lMTili  i,  or  the  piesiniv  must  be  cut  olf  from  Ihewirea  duiint; 
siirli  1i  :i:t^  is  'Ir  I L  ii!a  are  U3ed  for  Iravelliog  on  foot  in  pluccs  wliere 
tioi.ey  wiKu  are  bxed.  Tlie  hours  during  which  trarcUing  en  tost  ia 
permitted  ahall  be  eleaily  indiealed  by  ootieu  ami  t-igoaU  (loMd  ia  aoOB* 
sjpicontu  poaillon  at  tb«  enda  of  tho  roadfL  At  other  timai  ao  ooa  ollwr 
toan  •  duly  ntithoritc<i  poraon  ahall  ba  pamlltad  to  travel  on  foot  aloag 
the  roiu), 

On  tlii.'t  syatera  either  insulated  returns  or  noin>^u)'tt>  il  mutii'tic  retumf 
of  low  reai.Hianct^  may  b«  employed. 

X.  ItK  rdcr  to  pretenl  any  Other  port  of  tbasyatem  Uniu^  earthed  (except 
when  the  CLOosntno  ejatan  aith  aaithad  anUr  aaadaalar  It  wed)  lha 
current  supplied  fbt  aio  oa  tha  fcoUay  aiiM  irittaa  aainaaltM  lalara 
shall  be  gtocMted  by  a  a^paiato  ■aeatae,  aad  ihall  aet  ba  tahM  Ikeaa  or 
b*  in  eoDseetioB  with  elaalvlo  Haw  olbcraiaa  oaniflaleiy  iniolaltd  tnm 

I,  If  -ln;,\:'  l  itlcry  locomotives  are  uacd  in  si  v  ;i!  c  s  or  paot  ol  a 
mine  «bti«  (teneial  Itule  No.  ^  ot  thvUoal  Mine<i  llegulatiuB  Act,  Id^T, 
appiicK,  the  rolea  applying  to  nalaie  In  anah  plaeaa  abatl  ala»  ba  deamad 
to  K)>ply  lo  the  boxee  oenlaTnfnir  tbo  t^K 

SIXM  ]i  IN  \  n.-/-  1'  fi  <.   /    i.'.dji  I 

I.  Ml  are  lamps  shall  be  so  guarded  as  to  prr>veui  piercs  ul  ijpiital 
carbon  tailing*  from  them,  and  ahall  not  be  naed  in  rituations  wlwrathan 
i:<  likely  to  be  danger  from  the  preaence  of  ooaldost.  They  eboold  be  to 
Kcreened  as  l^  prevent  ri>k  of  rontacl  wilh  persons. 

V.  Hmall  wire*  fur  li»:Iiling  circnita  niuKt  M  either  conveyed  in  pif''-*  sr 
casinj.".  cr  fufpcndol  from  [lorcolain  h.iiilnl'ir'  i'  t'l  1  ti)  thein  wiib  vrnv 
non  CLin  luctim;  material  which  will  i;  i  ■  nt  lii'^  im  rlr  .•  iiud  «3  that  they 
do  not  t'liich  any  limbering'  or  metal  woik.  On  no  account  must  tl.ipUs 
be  nsed.  It  metallic  pipes  are  used  Ibey  nait  ho  eleetiieaUy  coMioooaa 
and  earthed.  It  Mpn-ate  ooetUM^  wires  an  used  they  moat  b«  kept  at 
least  Sin.  apart,  and  not  brcuichl  together  exoapl  at  lam|iB  or  E'ritcliea  oi 
Gitinf ' 

3.  In  any  place  or  p«rt  ol  a  mme  where  Licneral  Itulc  No.  N  of  the  Coal 
Mines  lif^ulntion  .\cl,  1H87,  applies,  electiical  lamps,  it  uaed,  mtul  be  cf 
the  vacuum  or  enrloKcd  type  ;  Uwy  thjiU  be  protected  b;  gastigbl  bllJDgs 
of  strong  gliiif,  and  bn<e  ao  rniible  cord  c»i>nt«liona, and  aball  aaly  bo 
rhar^rd  liy  a  du!y  anllianred  competent  tcr«ion.  VfUlo  lha  laaipa  are 
being  ehan^wd  t'le  current  (hall  be  swilcbedfofT. 

I.  In  all  mnchine  r.jom^  and  other  places  undcrcround.  where  *  fniiore 
ol  Haotiio  Ufbt  i«  likely  to  caOM  danger,  aoiae  safety  lamps,  or  ottatt 
proper  Ughla,  AnQ  bo  krpt  fat  uia  in  tha  atest  al  anA  failaia. 

SKCTION  Vlll.    S/J..r  Firing. 

I.  Klevfricity  from  lighting  or  power  cable*  shall  Botbealeil  tef  Stfeg 
5liol*.  *Trept  in  linkiiii;  ibafls  tr  >tcne  drift*,  and  then  orly  when  a 
special  finni?  pin;;,  button,  or  («iloh  ia  pioviJcl,  which  |  .  I  ■'  n  or 
awilch  .^b;i]|  be  placed  Inali^cd  loiLol  box,  anl  ahall  only  be  ae« '-il'le 
to  the  autl :iiri»eil  ►lifit-lircr. 

i'hs  filing  cables  ot  win*  ehall  net  bs  coniKeted  bi  tbia  box  uuul 
imucdiatoly  before  it  ia  iei|nired  for  tha  faiag  of  thati^  and  iball  be  dia* 
conneeted  immediately  attar  tho  ehots  are  Bred. 

When  sh'.t  hiiii^  ealilt*  ir  wire*  a  e  »-ti  in  Ihe  vioiiiily  of  pC'Wcr  or 
lj,:litiii>!  cab  ,5,  r  tiHicieiit  pin»uli'-ri«  ►ball  be  taken  to  prttent  the 
i«liot  fine  ("ible^  or  wires  fr.<m  coming  in  coiitoel  with  the  ligblmi;  >Jr 
pv>«i'r  cables. 

The  Julijjuiitg  mill  ilIuiII  mil  I'H'fiJ  t9  Itlefuuiu,  U'tiriifih,  \uvl  iljiMi 

M:cTIOS  I.\.— Sf;;r;.,»iV 
I.  KW  I  io[er  J  r<<  tiilii.nB  niufl  Im  l^ilcn  lo  jnevenl  declric  signal  and 
telrphooc  wires  from  ooming  into  coalact  with  oti>er  ekctiic  looditctura. 
whalbot  iMuhtted  or  not. 
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S.  CooUci  rnakcri  or  posh  button*  of  el«otrio  siicDtlUog  tircuita  Hball 
to  WWMlnHlMl  MripMoad  U  to  prcveot  the  circuit  1 1  ing  arcidenttU; 


3.  In  tny  pUot  or  pari  of  »  tcioe  nhtrn  Gi  iierul  Hule  No.  H  of  tbc 
Coal  Mioeil  HfjruUliiwi  Ai  l  l-^"?,  iiii|ilif»,  bare  wir<i«  »hall  nut  b<'  nfri  (or 
•ignalliDK  i-ircnil-  ri<  i  pt  in  li  lu  ih'«  mod',  und  tli«  prc»«urfl  *I»U  not 
MCWd  la  voltii  in  itnv  oris  circuit. 

SKl'TION  \.  —  H-.  irii-  luli.ihUug  'f  •<>i/tlH  I.'ti.ij.t. 
1.  In  niinrn  to  iinv  pl-.u  e  nr  part  of  which  (Irnrml  Uu  i-  \  ^  i  f  lh<i 
Co»l  Mines  li«giilatioD  Act,  1887  appl-et,  »h«D  laltly  Ikinps  arc  rclightvil 
mdagtoaiid  ly  >lwiliinH|i,  Mm  iiwiw  ilttll  ■■Iwt  m  mdMla  tUtim  w 
datlona,  utiUiii  «M  not  hi  the  ratum  atrwsy,  and  in  wbiah  IfatN  is  not 
Ukrlr  to  be  any  aocuuiolation  of  inflammable  gaa ;  and  no  eladrio 
religbting  apiwtvtnii  •hull  b«  UM>d  in  any  oihet  plaee.  All  alMlrical 
ralighlinii  appamtui  xliall  )i«  wi  urclr  I'x  ki'i,  to  m  nut  to  fc«  avaOaUe 
for  naa  except  by  p«r«or."  anllioriw  l  ly  '.in  iKin^jti  ;  i  idi^'ht  Kiifety 
lampa,  and  such  icraocx  iliitil  cxatnin''  *ll  fiiltty  lniu|ix  brought  (i>r 
liHgklting  before  they  are  re  i'^iud. 

SECTION  W.—Kxevtpliotu  and  UiKtUantoM. 
1.  VUMOuituiem  mtUag  eontaiiud  is  Um**  ndn,  uv  iliotifcri 
]dMit  or  apMntiM  laitelM  or  in  qm  Mm  lha  ooming  into  (on*  of 
Qiese  roles  may  be  coutioaed  in  use  nnleet  an  insporUr  »ha]l  otberwiie 
dlimt.or  anbjc'Ci  to  any  conditions  oSeotin^r  Aafvty  that  he  may  preaeribc. 

In  case  nnr  <l::f^rei<  '  cf  <<i  iiiioD  (liall  arire  bttween  an  inmMMW  Md 
an  >r.vri<'r  tin  1.  r  -.In h  Ic;  '.  .  ii."  ^aint-  (hall  b<  letllcl  M  pratidlM  iO MlUon 
4'i  of  Iba  Coal  Miuen  Ut^uUlion  Act,  IMH7. 

in 

Da 

_    .      .  Jtl»e 
BMTtlwr  ol  ainii  aany  yiM  oiMm. 


i,  Aaf9t  tb»  fONNBias  iMuiieaunU  alwll  mt  Mtpl;  in  any  «•■•  i: 

||tDim< 

•itlNr  of  Mi«f|n<irat«Mitl«ii«nMtaMaf,att  nah  aondilioHM  tb 
BcmttKr  ol  Slnli  ttu  mmoiMm. 


of  propagation  of  the  •ecuiuiurv  beam,  and  a  niiiiiinuni  when  tln  sn 
two  were  p<ur»llel.  Olio  oloctroBcope  rocording  n  innxiinuiii  rwU'  of 
deflection  wlieo  the  other  recorded  a  minimuiu.  Mam-  experiiuiMitH 
were  mnda  whieb  piroved  tha  Midanm  of  fuOtl  pnlnrfartimi  eon- 
cinaive.  When  beftvter  nutala,  meh  as  coMwr,  dn  uid  laad,  wbieh 
emit  n  serondarv  radiation  diflerinf;  conaidorabl.v  in  ohaivoter  firom 
the  primary  prcxlucing  it,  were  lued  ra<1ia(orH,  no  variation  in 
iitt^nKily  of  iioi'<in<litry  rtkdinlion  was  observed  a*  tlie  bulb  waa  rotated. 
'rhi«  rt^MiU  not  foniul  to  be  affected  by  a  cooaiderable  variatioit 
in  the  peuetrating  power  of  the  ftuoKty  radiation.  Eiparimeata 
win  nMt  with  arranl  X-iay  tnbia. 


P0L1B18IO  RdMIQBM  BADI&TIOM.* 
n  ouMia  a.  uma,  o.aa 
I  aaeondaiy  radiation  flmn  gaaaa  and  IbM 

aohjaatloX-nTailimrad  that  the  ehaiMterar  tUt  mUtOm 

00^  Twy  ali^tljir  from  that  of  the  radiatioa  prodneing  it,  and  that 
thaOMCgyof  thumdiati  I  is  jcoportional  merely  to  the  quantity 
of  naltar  through  which  a  beam  of  Bontgen  nwliation  of  definite 
intaniity  paaaea,  l>einf;  imlepemlont  of  tlie  kind  of  mutter.  These 
re«iilt«,  and  th<'  asrcciin  iit  bi»t\votn  tin-  c'ncr(;v  cxperiuicntally 
<i*l*riiiincil  anil  thnt  rulcuhitcd,  It-il  Ic^  ilic  coacliisioii  tlmt  thi» 
rtvdinlion  !■<  <liu'  to  what  tuay  be  called  a  acattering  of  primary 
\  riiyx  I  v  the  oorpoadsa  or  electrona  oooatitnting  |Im  mclaiMilee  of 

thv  DIlbltlJllH'U. 

On  th«  hy  potheeia  that  Ri^ntKen  rays'  eoodat  ol  ft  aoeeeaaion  of 
•lectro- magnetic  pnlaea  in  the  ether,  each  eleelran  in  the  medltuii 

Ihnwgb  which  the«o  piiliioii  pats  has  its  motion  a<T«dornt«d  by  the 
intanSB  electric  fields  in  those  pnlsM,  and  coniK'c|iienlty  i»  the  urii^iu 
of  a  aecondar)-  radiutiuu.  which  i«  uioat  intenxi!  in  the  ilirorlion  per- 
pendicular to  that  of  acreleration  of  the  electron,  nn<l  vanislicH  in 
the  direction  of  that  acceleration.  The  Jirfctiun  of  i  li  ctric  intensity 
at  a  point  in  a  aecondarv  puis,  in  perpeiidiruUr  to  tin  lim-  joining 
thia  point  nnd  the  origin  of  the  pulse,  and  in  tlie  [iliiii.-  (w.-iing 
ihrouiK'li  till  ■liri  ctioii  of  ftcceleration  of  the  iileclroii.  i  lii  tlii.<  lln  n:  ^ , 
a  aeconJaiy  beam  wIioiK!  direction  of  propajjution  )»  per|M!ii<lii'uIar 
to  that  of'  the  priniury,  irill  be  piano  polariaed,  the  direction  of 
electric  intenaiiy  being'  pai>llel  to  the  pulae  front  in  the  priisary 
bavn.  II  the  primary  beam  ba  nlana  polaiiaed,  the  aceoDdaiy 
radiation  from  the  charged  eorpuaeraa  or  elcetrom  haa  a  masimnm 
intenaity  in  a  direction  pcrpendicuhir  to  that  of  electric  diKplncc- 
ment  in  the  primary  beam,  and  zero  inteii*ity  in  the  ilireetion  of 
electric  iliiiphicement.  The  scoondaiy  ntdiation  from  Ufhi  anb 
.-.(.inceH  nan  um  feeble  to aUow aeenntts  maaaavHniotof  thoulaiiBiiy 

of  the  tr  rtiiirv  radintinn. 

.\  eoin:iliTiit;c  11  of  tlic  lo  tlicwi  of  prodiiclinti  of  priiiiar  v  K'  iU:;en 
rays  in  ai:  .\  ra\  tiiL"  ,  ii  'ni'\er.  Ic-adK  oiiu  l»<  exiK-ct  piirlml  polarisa 
tion  of  1:  •  pi  ;n::.rv  l.i  iiu  [  inccodinj;  fn>in  the  anticaUiode  in  a 
direction  perpenJicukr  to  tliat  of  propagation  of  the  impinging 
oathode  raya.  for  tham  ia  probably  at  Iho  MrtiaothoJo  •  (gmter 
accelerauon  along  the  line  of  propagation  of  IIm  oathoda  i»tb  than 
in  a  direction  at  right  angles ;  conseqaently,  in  a  beam  of  X-raya 
proceeding  in  a  direction  perpendicular  to  that  of  the  cathode  stream 
there  shonid  be  greater  electric  intensity  (tarallel  to  the  ^ttream  than 
in  a  direction  at  riijht  anijles.  Such  a  tMPnin  waa  therefore  used  as 
the  primary  radiation,  and  the  intensity  of  ner  ondfiiy  radiatii^n  piii 
ceedjnK  in  a  <Urcction  prrpendicidur  to  thai  ci'  |iin|'ii  an  i.  nf  tljc 
primary  beam  from  a  radiator  placed  in  llml  benm.  wa.-  i-tuiliid  by 
'  meani*  of  eleetidscofM 

In  the  tinal  fonii  of  a)i|iiualiH  the  intensity  of  secondary  radia- 
tion was  measured  in  two  directionsporpandicular  to  that  oi  propa- 
)4nttoii  of  the  primary  rodiatioQ  and  to  saidhotbor.  while  the  intensity 
of  the  pi  imanr  boan  waa  maanMd  bgr  o  thini  eleetroacop  '. 
ITsinK  paper,  dnmtttium,  or  air,  as  the  ndhrtor,  as  the  bnlb  was 
tnmed  rouixl  the  axis  of  the  nrimaty  beam  atndied,  the  inten- 
aity  of  a  secondary  beam  was  foond  to  taoch  a  maximam  when 
the  ^roctiom  of  tho  cathode  atwam  was  perpendicular  to  that 

*AbatiaatotaFiv«riaadbetentbaBoyalSoci«iyonF«b.lli.lMii.  | 


QOMDBIISINO  PLANT  DRIVEN  BY  FTNI  BIPDL- 

8I0N-INDUCTI0N  MOTOB. 

In  dratn-ing  up  the  diwigni  fur  tlie  rtM:ent  exteiisionB  at  the 
BHttoii'iipon-'TiMit  Corporation  oleetricity  atatton,  it  was  thou);ht 
preferable  to  drive  lha  eoadamiag  plant  for  the  new  aoOkw.  exten- 
sion set  from  the  ahetaatil|g4nimnt  aida  of  the  lUtion  instead  of 
connecting  it  to  the  coDthmoua-earTent  aide.  Tbe  Fynn  repoUoo. 
induction  motor,  the  patentK  of  which  for  (treat  liritain  and  Iho 
Colonics  are  controlled  by  Messrs.  Witting,  I'^borali  A  Co.,  wasohoson 
for  thin  ptirpofle  ovviiij;  lo  the  fact  that  when  slarliiij;  with  a  torque 
eqiinl  to  tliat  of  ini:  Imm.1.  tlio  -itaitinx  i  iim  nt  is  iw  low  as  three, 
quarter  to  full  loail  curreal.  This  single' phase  induetion>repalaion 
motor  >vas  f  lily  desolbad  and  iUnatratad  ia  TAa  EleeihMan, 
Vol.  I.Ill..  p.  tU6. 

Hm aiufaoe  OOOdaniinKpiattt  waa  manufactured  by  Messrs.  Cole. 
Manihani  ft  Moriey,  of  Bradford,  the  motor  al»o  being  suppUed 
throng  than.  It  eonsisia  of  the  Edwards  type  of  thioa-thnw  air 
pump,  and  drouUling  pump  by  Xfessrs.  Owynna ;  tha  formar  ia 
driven  at  US  revs,  per  min.  through  gearing,  while  the  latter  ia 
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After  4  houn'  nm  at  U-8 1I.P.  at  MO  vafa.  91  amii.,  taoraaaa  of  Icm. 
poature Statai'Im  MTO. ;  Viadl^  SS<V.  (S) fislacwfan SCKV.  i 

Winding  30  C. 

To  cii'iveit  torque  in  kilngram  mi  trrs  t}  torqoa  la  11li,*ft.,  BOltiply  1^ 

7  Z.  thill;    TOk^./m.-T-n  .  K  lb.  fi. 

Fii..    1.    STiKri.VLi   I'niK.'hM iiii  E    111    Eriii  \    ^'I.^^.l»:-^u^BE  MiTOB 

(UtrCiaiuS  l.MKHON   TtlKI,  11  II  U. I'..  JOU  VoLlJ,,  tvl  k»\:,''j  ■/ , 

1.160  ii.i'.u. 

coupled  direct  to  ilie  motor,  which  runs  at  1,440  revs,  per  min. 
The  valves  i>f  tile  pump  e\lindri-a  are  of  the  Kin^hom  type.  'Hie 
total  lenpth  of  the  circulating  pipe  which  draws  from  and  delivers 
to  the  liiver  Trent  is  .'iiwft.  and  the  maximum  height  itlmve  normal 
river  level  is  ITft.  Accordini;  to  the  specification  the  plant  has  to 
deal  with  l:i,.')OUlb,  of  steam  per  honr,  with  no  superheat,  and  give 
a  vacnimi  at  the  condenser  of  2Tin.  witli  circulating  water  at  a  tern- 
neiatim  of  not  man  than  Viim%S,  Hhe  whole  set  is  compact  and 
haa  aneeaialtally  dealt  with  aa  mocfa  as  SSOhw.  at  the  generator.  A 
tloor  apace  of  lift.  Oin.  by  7ft.  SsK-n,  is  taken  up  by  the  entire  Ret, 
and  the  condenser  stands  4ft.  Oin.  hinh  above  tloor  level.  There  is 
a  preaw  separator  by  ifessni.  Tempter  &  Kiinur  through  which  the 
(  \liaust  steam  passci!  before  entering  the  cuiidcii<er.  The  grease 
and  water  are  aepaiatcd  out,  each  being  automatically  disehaiged, 
wheiher  the  plant  ia  ninnhif  oondanaiSg  or  non^eondenainf,  hy  a 

liuiidy  trnp. 

'J  lie  iiintiir  is  of  II  ii.ii.r.  nitli  an  ov,  r'.oaJ  capacitv  of  about 
4U  pLT  cent.  Im  staler  ia  constructed  on  similar  linos  to  that  of  the 
siator  ol  aa  ocdinaiy  three-phase  motor,  while  tho  fotar  ia 
ally  similar  to  tho  armature  of  a  rotary  eonvarlor.  It  hi  .  _ 
interconnected  windinga  on  it.  the  ftee  enda  of  ooa  bainf  oennaatad 
to  slip  rings,  while  tha  coda  of  llw  eoOa  of  tlio  other  are  conaiotod 
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up  to  a  commutator.  After  cloainf;  the  nmin  *witch,  thus  puttinc 
the  current  on  to  the  »t«tor  windings,  the  «tartin(;  switch  U  moved 
to  the  first  notch  of  the  rc  sistiuicc  in  circuit  with  the  brushes  on  the 
commutator  aide  of  the  machine.  The  motor  driving  the  con- 
densing pUnt  reaches  a  speed  on  the  first  notch  of  1, (MM)  revs,  in 
r>  seconiU.  Tlicre  are  l:l  resietBiir-o  notchos,  the  »pe4sl  rising  to  n 
niAximiun  as  the  switch  moves  over  them.  The  slip  rinKs  arc  next 
short-circuited  by  poshing  in  a  projecting  knob  at  the  spur-wheel 
end  of  the  motor  shaft.  Then  tlip  starting  8wil<'h  i»  moved  hack  to 
the  first  pooition,  and  nil  the  brushes  which  boar  on  the  slip 
ringx  are  raised  in  one  operation  by  means  of  a  small  handle.  The 
whole  operation,  as  outlined  above,  can  be  duno  in  from  1  minute 
to  \\  minute.  Commutation  Li  absulutcly  spurkleiui  under  all 
roiiditiiiiis,  and  the  starting  current  is  just  ubout  c<|Ual  to  full-load 
current,  beirik'  S2  ampernR.  With  a  lower  frequency  thun  T.'i  per 
second,  it  woidd  be  poMibIc  to  reduce  this  starting  current  materially. 
The  eflicien<'y  guuranteed  «■«»  per  cent.,  but  as  a  fairly  liich 
power-factor — )'./■.,  HO  per  cent. — was  subsequently  di-nianded.  the 
ofnciency  fell  slightly  below  the  figure  named.  It  will  be  noted 
from  Figs.  1  ami  2  that  th©  etftciency  and  power-factor  are  ulmoet 
constant  from  9  ii.i>.  to  20  ii.i*. 

TliU  pdhicular  motor  is  not  arranged  for  leversiog,  as  such  an 
operation  is  not  neCPMnry.  When  the  motor  is  required  for 
reversing,  however,  and  if  it  is  nndesirabh-  to  shift  the  brushes, 
then  a  M-cond  winding  is  provided  on  the  stator  in  quadrature  to 
the  first  winding,  the  two  being  in  Kerios.  Hence,  when  it  is 
desiriH]  to  change  the  direction  of  rotation,  all  that  is  necessary  is 
to  change  over  one  of  the  windings.  It  will  be  seen,  therefore,  that 
both  windings  are  always  operative. 
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Itfnii-  llartf  I'oirei. 

Km.  "J— Teh  C'l  hvkb  or  Ei'iiton  Sixii  K-l'insi;  Moron  (liKi  rijiioN  Ixki  i  - 
TION  TvrK)    11  u.u.r.,  200  volts,  83  .lur  ,  75'^,  1.4S0  B.r.si. 

In  the  larger  sif.es  of  Fynn  motors,  from  !iO  n.r.  upwards,  in- 
cluding traction  motors,  the  Fynn  method  of  self-excitation  is 
providol.  This  i«  a  very  important  feature,  and  has  the  great 
advantago  of  eniiblin<;  the  motor  to  work  at  all  loads  with  a  powci ' 
factor  of  niiily,  the  efficiency  only  being  niTcctcd  to  a  very  trifling 
extent.  The  actual  power  consumption  when  the  condensing  plant 
was  dealing  with,  approximnlely.  ISiriOOlb.  of  steam  per  hour  was 
12-9kw.  at  a  power-factor  of  MO  per  cent.  Allowing  for  the  efficiency 
of  the  motor,  this  gives  a  bruke-horse-power  of  lii-H  for  driving  the 
whole  set. 

•  ^  Our  thanks  are  due  lo  Mr.  1'.  J.  rringle,  Horuugh  Klectricul 
Kngineer  and  Tramways  .Manager  of  Burton-upon-Trent,  for  fur- 
nisning  us  with  the  pcirticulars  for  this  article. 


B0BBRT80N  LAMPS. 


A  number  of  gentlemen  were  entertained  at  lunch  last  Monday 
by  the  Hobertson  KIci-lric  Lumps,  Ltd..  and  were  then  rondiict*Hd 
over  the  factory,  where  all  the  variouh  processes  of  lamp-making 
were  explaiiicil  by  the  fUiiX.  The  companv's  bu.sincia  hon  been 
eontinnoiialy  incrisuiingof  late,  the  output  of  lamjis  having  nmount4-4l 
to  -l|  uiillioiu  last  year,  and  at  present  mime  I.'i,(XNl  liiiii])^  are  made 
daily.  The  preiniNi's  have  \iecu  extended  from  time  to  time  to  meet 
the  ilemand.  and  the  number  of  workp«>ople  empliiyed  has  increased 
proportienately,  the  employees  now  numbering  some  (100.  Improve- 
menld  in  the  pro<-csse?i  of  manufacture  hnve  kept  pace  with  the 
growth  of  bii«mi-Ba,  and  eUetric  dri»iiti;  has  been  suli»tituted  for 
steam  power.  This  "eli-ciririciilioii  '  liu«  \mn  going  on  since 
the  iiiidille  of  Ih'cemlM-r  last,  and  is  now  practically  conipleted. 
Single-phaw.1  current  at  'i.'itK)  volt*  i»  oblained  from  the  Ilamiiier- 
Kinith  Ooqioratiun  and  triiiiHfi>rme<l  down  to  '200  volts  on  the 
premisi'K.  Tlic  trtmsfoniiini;  plant  tins  been  erected  by  the 
Uatumersmith  Corpnration  e.>|>ecliilly  for  these  workb,  which  take 
some  aO.ttOO  uniti.  monthly  at  a  cost  of  a  little  over  a  penny  per  unit. 
The  low-vnltage  Kliigle-plinse  current  is  then  led  to  a  siiiglr-phii-ir 
iti'i  ii.r.  motor  of  special  design,  with  three  »lip-ringi>,  from  which  it 
is  posKiblo  to  obtain  ihrei  -pliaMr  euirent.  Although  the  three  pliii«-s 
obtaincti  in  this  mamiir  are  not  quite  of  iqii«l  strength,  they 


are  sufficient  to  operate  satisfactorily  all  the  three-phase  moton  in 
the  works,  even  when  Ktarting  against  full  loail.  niore  are  22 
three-phase  motors,  ranging  from  ^  h.i-.  to  '20  ii.i'.,  diftnbnifd 
throughout  the  buildings,  and  used  for  driving  vartiuin  pmups, 
fans,  &c.  Where  the  motors  an-  required  to  run  nt  v«riaWf 
sp«oda.  as  is  the  caae  with  fan  molorK,  regulation  iii  obtained  Iv 
inserting  resistance  in  the  rotor  circuit.  The  Jt.'i  n.p.  motor 
referred  to  above  is  directly  coupled  to  a  -lOO  volt  eontinuoiu. 
current  d>-naiiio,  which  is  used  for  charging  two  '200-Tolt  stones 
batterieH  in  series.  Where  a  steady  current  is  rei|nired.  a."  in  testing, 
photometry,  Ac,  the  current  from  tliese  b«tteries  is  employed,  bat  if 
perfect  steadiness  is  not  essential,  as  in  life  t<-«ta.  altemstingciimut 

from  the  2<X)-\olt  >»ipply  ii 
ii.<<ud.  The  motor  (Kjuipnieiit 
hni  been  installed  liy  tlie 
tiinenil  Klectric  Co.,  (Witlou 
Works),  and  we  undenianj 
thiU  the  actual  saving  in 
money  doe  to  th«  (uhiiiiatioa 
of  electric  for  steam  posvr, 
after  taking  into  account  esju- 
tnl  chargex.interestanddfpn- 
elation  of  tlie  new  equipoMot, 
^  atiiounis  to  about  '10  per  on). 

The  visitors  were  shoan  • 
novelty  in  the  "  Wyldiw  ' 
lump,  which  the  firraisDow 
,]intting  on  the  market.  Fi?<. 
I  and  2  illustrak'  this  limp. 
« liich  bums  with  a  muci 
v^liiter  light  than  oidinsry 
i  ii-andeficent  lamps,  and  ii, 
f  Ji'  this  reason,  eiiwciiU^ 
siiititble  for  li>.'titij>i!  sbiip 
_  windows,  4lc.    It  is  to 

Fi«.  1.    WiiEuiE  Lami'  with  Siui.k  inteiiU   and    purposes  «a 

Saale  ab,ut  OEc  third  actual  «■«       ""^"'"'y    f'"*  .  ^"''P\ 

over- run   to   obtain  waw- 

ness  of  the  fiUment.  In 

order  to  make  the  consequent  increase  in  temperature  possible  with- 

out  decreasing  the  life  of  the  lamp  or  efliecting  a  prematiu*  blscMn- 

iiiR  of  the  bulb,  the  glass  globe  i»  perf.^olly  circular  in  shape  SDO 

considerably  larger  than  an  onlinm-y  bulb.    In  this  way  ii  P***^ 

radiating  surface  is  obtained  which  Joes  not  show  the  effwl  * 

blackening  no  readily  om  the  small  ordinary  bulb. 


Kio.  a— COMfAUATivK  .Sizs  oi  20  TO  2S 1  r.  ■  Wyteuw  "  Urn- »™  »* 
OBOiHART  K<>ii«ni90!c  16  r.r.  Iwcakdmi'BIT  luaf.  Sodeoiie  tliiplfsB"''' 

It  is  staUil  that  the  lamp  is  iiia«le  for  all  v.illagca.  bw  »  o-*^ 
life  of  from  HOO  to  1.000  hours,  an  efficiency  of  from  3  to  »l  »»>•• 
per  c.n.,  an  illuminating  power  of  from  20  c.p.  to  2."i  c.p.  m  a  lio^ 
/ontAl  directi.m  and  from  40  c.p.  to  M  c.p.  in  a  \ertical  dovniw«" 
direction.  The  globe  is  partially  frosted,  iis  a  ruU.,  and  is  siippUf"- 
togf-ther  with  the  '■mall  opal  relleclor  shown  in  l  ig.  1.  at  »  p"" 
xlighlly  higher  than  tli.it  of  an  orilinary  liuiip. 

TE8T1NQ  THE  RE8I8TAKCB  OF  STEEL  BAILS. 

Messrs.  Elliott  llros.  have  placed  on  the  market  a  new  l»*"< 
panel  for  iiwertaining  rapidly  the  resistance  of  track  and  condnfj 
rails.    The  re«i*trtnce  is  Oiic^'rlained  by  passing  n  known  ouri*  • 
through  the  rail  and  measuring  the  drop  of  potential  across  »«"■" 
length,  the  re^Utann-  being  V^'  bv  Ohm's  law.  A  .Mt.  lenglU  ol  m--- 
lOUlb.  to  the  vard,  has  a  n  siRlance  of  only  •bo"«  O  OOOO**  ohip  »- 
70  F.  so  it  will  be  .seen  that  the  milli-voltmetcr  must  be  wn**"". 
the  maximum  current  that  practice  has  found  advisable  h  uo» 
21X1  ampiMC!!.  ond  this  u'ives  ii  drop  of  about  0-0a'>«  volt.    At  Ics 
l.iiiperaliireiand  with  material  of  higher  conductivity.liowever^ 
of  alMiiit  00<i2N  is  not  uimsuoL    The  instruments  are  of  tiie 
pattern,  and  pos^iblv  ..f  the  iUmuinated  dial  type,  this  pariim* 
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tratnuiMiit  Wng  eluHttn  for  di«  lannlli  of  wmI«  it  b  foailil*  to 

obtain.  The  auiiuctcr  in  calibrated  from  0-200,  and  is  pnviiltMl 
with  CatnpbeU'D  ootuponsatiag  device,  wbich  automatieany  ecmracts 
the  roaditiKH  of  (ho  ammeter  for  chauges  of  tempcraturv,  Thiii 
device  is  incurporatcd  in  all  Elliott  Bru».  standard  aiuiuetcrs.  The 
roilh-volttrs^t'T  ii  n  fnl-4ri«ir>d  in«tr»!!iipnt.  with  zero  in  the  ccntri"'  of 
the  --riilo,  aiiil  n  i.s  '1  r.:li'  t'l.  i!' U'J  \ uU  filher  side  of  ,'<:yii.  A 
double-p^-lu  i'bttiigi  -uvt  r  iiinin  suitvii  in  provided,  for  rcvcrtuiig 
rnrrent  ihrou^'li  tlie  rail,  the  coancclions  bciii);  arraiigoil  no  tlml 
thu  directioa  of  tiic  current  through  the  utuiuuier  nln  a>»  rt-mauu 
the  nnw.  BcmIu^  are  talnn  am  «itlMr  Ma  of  ih*  Mnto  on  tlie 
mQB'VoltUMtMr,  lh«  mmus  of  tlit  two  rcftdings  Mag  taken  n  the 
totreet  voltage.    In  thin  way.  Iherino  efTcrtit,  t^c,  nr«  cliiuinateil. 

The  earrent  ta  supphed  b\  two  W  ampere  acouiniiUtorB.  and  the 
tuiiouiit  of  current  pa^iHini;  Ihrougli  the  mil  i*  re^ilated  bv  four 
single-throw  Bwitrhea  placed  iinineiliat<.-l,>  Udow  the  main  change- 
over nwitc^!.  WI1PI1  all  thf«e  switohe?  an-  ipi  n,  the  circuit  U  hrokpji. 
The  currfiii  is  im  r-'.'i^c.i  m  ~tt-y-t  of  al.nul  ,"i  1  .tiijpere«  at  n  tun.'  I'V 
closing  one  or  more  of  tlu-i  ^wit.  lit  wliit  tt  nnralleU  the  itpirak  of 
a  remiitaneo  frame  mounts  l  st  tl.f  h  u  k  of  the  panel.  Two  large 
teiuiiniils  are  provided  at  the  liottoni  of  Ilia  panel  arc  for  the  cahli-o 
tMoyiog  tiM  cnnfBi  t«  tiie  nii>  aod  two  aniiillor  tcnniiiala  lor  tlio 
milh'TOinniatar  ioaiii. 


PARLmiBHTARy  INTELUGEWGB. 

Tbo  following  petitions  hava  1mm  lod^jed  (nalMt  Utte'orli^BaUnt;  in 
tlie  llouso  of  Lords.  The  petitions  againfl  tiilU  commcucinf;  in  the 
House  of  Commons  were  given  in  o«ir  l»At  i^iwe. ' 

Ailminiitriirirc  <'i/>intuv(  ImuU'II  nml  hhtri,-l  KUftrie  Vvuer  f^iipplii 
/(irr.  — Soathall-Norwood  Crtinn  IHstriti  <  un  il,  Poddington  Uorougb 
Counoil,  Biohniond  Orporatiun,  Bichanjiid  Nurri-j-i  Eloetric  Light  A 
Power  Co..  I/ontlon  ,t  North -Western  lUilwey  Co.,  Eiith  Urban  Oistrict 
Couneil.  City  "f  Westminster,  Woodford  Urban  HistnLt  Council,  West- 
min:^^rr  Klcelric  Suprl''  Cnrrn,,  Sr.iilliw.irk  li.jrcni^'h  Couooil.  Kinc'ten- 
<  n  'I'iiivnieii  (}»»  Co.,  llfrTTinn  l-.jv  ll.irouph  Cutubcrwell  BcTu'i-'li 

Council,  iJeptlord  Uorough  Council.  Lewlsham  MorouRh  Council  Chelsiea 
ItoRM^  OnUMii,  Stqaqr  Boroagh  Coonetl,  ^th  Metropolitan  Klertrie 
Liglit  3c  Ytmn  Ca,  Bromley  t'rtan  Di«tr!ct  Cuuncil,  (intvescnd  1  'rliau 
I)Utrii.-t  Coaocil.  Ueckenhara  l'rl>an  l»l«tri<'".  C<nsncil.  Uexivy  I'rban  Dis- 
trict Counoil,  Chiilehurat  irrUnn  Dhrtni-;  Cminc  i.  Dsrtfoid  Urban  Dis- 
trict Council,  llartford  Cnx  Co  ,  llaoknev  IIoitu^Ii  (  >iirtil.  Honnrell 
I'lliao  Vliitrlel  touncil,  l.ryinn  Urban  District  Cuuud!  Cjurily 
Council.  Oreat  Ra»tt-m  itailwa;  Co..  Haldenq  and  tJoombe  Urban  District 
Council.  vVanstrad  Urban  District  Oooneil,  Ktat  Ham  Coipefatlon, 
Stord  Urban  Dittrlct  Council,  Metropolitan  District  Rail  way  Oo.,  TnilCT. 
Mound  FJtetrii'  liiu'twuv;--  Co.  f»f  T.onclnn.  IVhilf'sh-iivI  .1  Pfrv  lUilwuT 
COw,  Barrti'K  !  rl  jin  J>islr;ct  Cr.iincil.  Timm--  l  oK.'<*rv&iirv  )-:iilin,-  Cor 
poratiun.  Iiantbetti  Borough  Cooncli.  Hampton  Uriian  District  Council. 
Wandeworth  Uoiouiih  Council,  West  Haro  Corporation,  Crordon  Coqmra 
tion,  Teddington  Urban  Diatriet  Conncil,  Wimbledon  I'rban  Di'^trict 
Counoil,  Brentford  Urban  District  Council,  Clu^wi;k  1  >b«n  District 
Council.  Twickenham  Gm  Light  it  Coke  Co..  Hnn.in^;  Urbio  Din- 
Irii-t  Cooncil.  Mfttrojinlit m  WuUr  l^tJAi  t  City  of  Ixmdon  Corporati 
Ci-ntnU  Kleeirii  s  [ijily  (  .1  .  Conmy  f  London  Electric  Supply  Cn  . 
i/Oodon  Ooautjr  Council,  London  United  Tramways  Co..  Orc-ut  Northein, 
llMrfllly  4t  BioiBalan  an^  ollior  lailww  eampanies,  Hesiou  and  Ijle- 
worlli  Urban  Diatint  Coanell,  Bromley  Rural  Distriet  Council,  Croydon 
liural  District  Covnoil,  Hampsl<>A<!.  Rnltrrxca,  Fulhani,  Rammrriimith, 
Poplar,  St.  Pancraa,  Stoke  Newiti/i.ir.,  W  oolwich,  Islington  and  Maryle- 
boiic  Uorough  CouncilR.  Scut.'i  Mi  trup.ilitaii  Tr»<m»Rr  j  ,t- I  urhtin^r  Co., 
Kingiiton-on-Tham«sC4>r|iorittioii,  K'nt  Kltctric  ronnr'Co  .  K.nt  liUctric 
I'uwer  Synd..  North  Metropolitan  Electric  Supply  Co.,  Uibriilge  ,V  District 
Sitctrio  Hupply  Co..  Citjr  of  Untdon  Bleolrio  UghliBg  Co.  aai  |Htomoters 
of  liant  TiOMon  and  Lower  Thames  Bteelria  Itwir  Btll,  EoMington  ,t- 
Knightiibridgc<t  NottingHill  RlectricLiBhttM Ooill||aitfta,ai<iy«TlMinook 
Urban  District  Council  and  oompaniei  Blipiil>lllgilOfltlie«1  OMIU  !■  the 
Administrative  County  of  I,ondon. 

Bhiikinx4  Imi'tiTeMfiil         — llln-kiwol.  St.  Ann  s  A  liythitm  Trum 
wavs  Co..  LaiR'ashire  ,v  Yorkshire  ItaiUay  Co-.  [>ondon  .V'Sorth- Western 
Itailway  U«. 

I  /-Hi  in  I  llrririr  Viiyiyify  f  Vi.'*  Paddiuglon  Borou^h  Council.  Lon- 

don .V  North  Wct.Urn  Itailway  Co..  City  of  Westminster,  London  Elec 
trie  Supply  t'orpn..  Knininmon  .v  KnitshtibridKe  Klectrie  Lighting  I'o., 
Kottiug  Uill  KU'otric  Lighting  Co.,  Itmiiipt  >n  .V  Keniiingion  K.lci  tric 
SniqAy  tlOk,  uhc.xn  ItnrntiKh  Council,  City  of  Iiorulnn  Coqwraiion, 
lioiMon  Ooiinly  Cr.uiiril,  (treat  Notttwra,  fiecudiJly  <t  liromptun  and 
ather  railway  companiiM,  Hompaload.  8t.  FanoM  and  Minlelionc 

1)or<iugh  Ui'Uii.-ils.  pronintcra  of  AdlllilUMlMiTO  CoUB^  ot  IiOlimm  and 

Pislrlrt  ri- 1  trie  I'owi-r  Bill. 

(  ,.■  L  I  .  .  I't  if-  Sirajiii  f,ltrtri<ilii  '^iipi^ty  Cn.'t  Hill. — Soatli  !.  n  Ion 
Elcctrii;  S  ipply  t'orpn. .^tireat  Northern  and  other  railway  oomitaniea, 
City  of  Wcntminster.  Woodford  Uilwn  District  (.■oonoili  London  Eloatri» 
Supply  Corpn.,  Mtepn^y  Borongh  Oonneil,  Haeimer  Borough  Ooaneil, 
WeEtmiostcr  ICIectric  Supply  Corpn..  Hornoey  Borough  Council.  f<eyton 
Urban  District  Council,  {.r.^t  v  i'l  uiity  Couocil,  RAst  Ham  Corporation, 
Ilford  Urban  District  CouunI,  I'Luinw  Corircrvaney,  I.4iml:*^h  Uorough 
Council,  Wbitech*p«]  *  Ikiw  llml"av  Ci. ,  \V  t5-.  H.ini  rorr.TrAtian. 
Harking  Uibao  DUtricI  Council,  Wailbam&tow  Urban  District  iJouncil, 
dtf  of  LoodoD  Gotporatkm,  Cbmlgr  el  Iiaiidaa  Elaotiie  B«pp^  do., 


St.  James  A  Pall  Mall  Electric  Light  Co.,  London  County  Council, 
Tottf  nhnm  Urban  District  Counnt,  Kdiunntim  Urliin  Di^ttici  Cooncil, 
SoulhRiile  UrliMi  PintrlL  t  f 'num!il,  l!iUni;Inri.  I'upUr,  Shnreilitch  and  Stoke 
Sewm^tua  liorou^jh  CuuaciU  promoters  of  ib«  .\dwiiit»icutiv-«  Oiuiity  ol 
Undon  ai>d  OMliot  fliMtria  VWNt  Bill.  Wood  Orcen  UriMB  Dilttlat 
Council,  City  of  loniM  Utrtlto  Lightlog  Co.,  and  proinotMW  at  Iba 
i^t  London  and  Lower  Thames  Elojtrio  l'o«-er  Uill,  Noi  th  Metropolitan 
Kloctric  Power  Co. 

IVfy  i;i  I.rmil'  V  Fii^tfi.-  l  inhliug  ( V).'* /!t7/.— Sooth  Londrn  fUwtrio 
Supply  Corpn  rn-ut  Nnrthcm  and  Other  railway  eomnaoies,  ErilJi  Uibun 
Lii!>uk;  L'uuucU,  ijuuUiwark  Borough  Council,  Lnndou  ElecUiD  hupply 
Corpn  ,  Csmberwi-II  Hotoogh  CottosU,  Ltswisliam  Borouuh  Council,  I>q>t- 
ford  lioroitgh  Council,  South  Metropolitan  Electri<'  Light  <t  Power  Oi>., 
liroinlcv  I'rinn  r>inri<-t  t'ounril.  Ornvetend  Urban  DIstriet  Council, 
UefkiTil.Ani  I  rtiui  I'isuic!  C.>ur.cil,  lifxIeyUrban  District  Council,  lUrl 
ford  t  rb«a  D»trict  Conncil,  Dartford  Oas  Co.,  t'blalehurst  Urban  Dis- 
trict Council,  Westminster  Electric  Supply  Corpn.,  Thames  CoiWBrsatWjy, 
Lambeth  Uorough  Council,  West  Ham  Corporation,  City  of  London  Cor- 
poration, County  of  London  Kleetiie  Supply  Co.,  London  County  Counoil, 
llaker  stteet  A  Waterloo  Itailway  Co..  Oreat  Xorthem,  Pieeadilly  * 
,  Itniriip'on  Ttnil-AAv  Co  ,  Hr;  nilcy  Kumi  District  Council,  I?erni.inJ--ey, 
lintii^r  iMi  Willi. ivica  MorJUkili  i  ounr  ilu.  Kent  Klectric  P'lwei  C:.!.. 
Kent  Electric  Power  ayndicste.  Promoters  of  Adminiatialivc  Countj  of 
Ixmdon  and  DialM  Eke  trio  Power  DilL 

CmtMji  of  London  KlMrie  Soutfy  Ca.'t  BtlL~-9aal9t  Londen  Hadtio 
Snpply  Corpn. ,  Great  Western  and  other  railway  companies.  City  of  West- 
mnator,  Southwark  Borough  Council,  London  Electric  Supply  Corpn., 
Chelsea  F.l«etrie!ty  Supply  Co  .  W«!>tmiiwtf>r  T'li  liic  Supply  Corpn  , 
l,iLniliil!i  iiv:r(Mir;li  CmirKll.  Thunici  C,  ms,  r'.  iitn:y .  Wati  Ji  .>  ortli  Borough 
Council,  Croydon  Coqioration,  Metropolitan  WaUii  D^iard.  City  ol  London 
Curporatioo.  London  County  Council,  Uioat  Northern  Piccadilly  St 
Urompton  Itailway  Co.,  Tottenham  Urban  District  Council.  Camberwdl, 
Batteisea,  Depttoid.  I.cwish&ci  and  Shorplit-.'h  Borii;i<;h  ('i)mii  ih,  I'to. 
mnters  of  the  AdminLa'.rntive  C-iuntv  ol  Iiotiiimi  .V  li.'-1r;i  I  Klrcicio  i\iw<  i 
Co.,  Lea  Conservancy,  North  Metropolitan  Electric  Power  Bupuljr  Co., 
City  of  London  Electric  l.<Kbtirg  Ca.  and |ia«ilwi «t  But  LondOD  aaid 
Lower  Tltamvs  Electric  Power  Bill. 

Kii«t  London  and  L^wrr  Thamf  h'.ltetric  Voifrr  Bill. — Sooth  London 
Kleetric  Supply  Corpn.,  Orvat  Korthern  and  other  railway  companiai, 
W^vMjford  Urban  District  Council,  L^nrlon  Kleetric  Supply  Corpn.,  Ber- 
inur.J^y  Borough  Council,  London,  Tiiburv  A-  Southend  Rulway  Co., 
Btepney  Borough  Council.  South  Metropolitan  Klecttie  Light  Oi  Power 
Co.,  Ilaakney  Borough  ( ouneil. Waaalaad  Urban  IHatokt  Conaeilt  BMt 
Ham  Cor|ioraUon.  ilford  Urban  Bistitet  OoimoU,  Esaax  County  Conneil, 
Whitechapel  ,V  Bow  Itailway  Co.,  Thames  Conservancy,  West  Ham 
Corporation,  liarkinR  I  rlyin  IMstrict  Counoil.  Metropolitan  Water  Board, 
Oreenwicli,  Deptford,  ^V.Mlwioli  and  Poplar  Bormisli  rouncili  City  if 
London  Corporation.  (  ounty  of  London  Electric  Supply  (1.  I.  iinluii 
Coonty  Caaocil,  promoters  of  the  Administrative  County  of  London  d- 
Dlaltlat  Elaotiie  Power  Co..  <tav«  Tinumttk  Drban  Oistriot  UonnaU. 
North  Metropottlan  Elediin  FWMr  Qan»y  C9.,  CtiBiiaB  CnM  *  StMnd 
Klprtrifity  Supply  Corpomllnn. 

Hu/iivr,-  /v  ir/jii  .iu<  /iiU .—Haatingi  Oirpantim,  Bddilll  Water  A  Oaa 

Co..  Heniiiii  Corporation. 

,t/  ■  vpotiVm  l/rclrieSup/Jy  C<>.  {AcUni)  fliW.— Wlll«adlB Uifcail Mltlfct 

Coun;  il,  Middleaex  County  tJouncil,  Metropolitsn  Water  Board,  namotan 
of  the  AdminUtrative  Connty  of  Lonlon  A  D'strict  Bleotric  I'jwerCo. 

M,tivii>Jit>i.<  Elfr'n'r  SviiiJji  [KxtrxrioH  'if  I'ottrrs)  .S///.— .Sonthall- 
S'lir  voi  •!  Uit  :iri  Dl-tTicl  foHin  il  I'addington  Borongh  CounoU,  I/ondou 
.V  N  rth  Wistcm  Iti  ilivay  I'o  .  City  ol  Westminster.  Kanaington  .V 
Knighisbridge  Klctris  Lighting  Co.,  Notting  Hill  Electfio  Ui^liag  Co,. 
UrompKm  A  Kensington  Eleolric  Sapplz  Co.,  LonftM  ■iaoMe  8B||«ljr 
Corpn  ,  CbUwick  Urban  Di«trletCoandl,F«ltliamUfliaaT>btoiatCoaBeil, 
Staines  Urban  District  Council,  Twieki-nham  Urban  District  Couneil. 
South  London  Electric  Supply  Corpo  ,  Hanwell  Urban  District  Cooncil. 
Westminster  Elcctrii!  Supply  Ctrpn,,  Breotford  Gas  Co.,  Underground 
Electric  UailwajB  Co  ol  I  uiidnn,  .Metropolitan  Duuiot  F.ailwoy  Co.. 
KaUng  Corporation,  Thames  Conserrancy.  Laiubeth  liurougb  Cooncil. 
HwiVlM  UltaB  JNllriet  CWneil,  Wank  liaiB  Corporation,  Teddington 
Uitan  THatM  Comien.  Braatbm  Urban  District  (  aoneil.  County  «t 
London  Electric  Supply  C«i.,  I.,<>ndon  County  Co'-'  l  il  F olUani,  Hutniner- 
smiih,  Uampstead,  .St.  I'sneras  and  Harylcbonr  l.i  ^o mli  Cu-incil*.  Uee- 
ton  and  lateworth  Urbao  District  Council,  St.  Jameii<*(  i'atl  Ua  i  Electric 
Light  Co..  promoters  of  tiic  Adininlstrntive  County  of  l,ondon  and  District 
Kleetric  Power  Uill,  U\bridg<  .V  Disitrici  tlcolric  .Supply  Co.,  City  of 
London  Corporaticn. 

M'tiiii.Jituii  A'ai/iiuff  <  o.'i  /;.//.— Chelsea  Klctlricitv  Stipply  t^o.,  Wetl- 
minst«r  Kleetric  Supply  Corpn.,  Nui-th  Metropolitan  Elci-trie  Power 
Supply  <  o.,  the  Electric  Lighting  Companies  of  London, 

.1/rr/>oi'>i<i;r/>  <niil  SifinioK  Tiamirtiftt  ;;iJ^— Swinlon  Urban  Diatfiet 
Couneil,  Uotherbain  Cor|K>ration,  Mvxborough  Uiliaa  DiaktiM  OnaaaiL 

.\  i/rtA  M<tn>i>ol<l  in  llrrlrlr  Pov  r  Suppti/  Co.'tSa.—OtUtk  VmAm 
and  other  railway  oonipanies.  City  ol  Wttttminster,  Westminster  Electric 
.Supply  Corpn.,  llockney  Borough  Council.  Ilorn^ey  Uorough  Council, 
West  Ham  Corporation.  City  of  1/ondon  C<wpnr«inn  Cntinty  of  London 
El>«ti'><;  Supply  Co..  Locdon  County  Couth  il,  (irviii  sorlli.-.!i,  [iToKiiiion 
ilk  PiocadiUy  fiallwajr  Co.,  Charing  Cross,  Euston  &  llampstesd  hailway 
Co.,  TettaiUWB  Urban  DittiietCawMit,  laUnetgnaiBdlUiofBdrtcliBoraacfi 
Conncila,  Bdaienton  TTrlian  IHalrM  tJoonell,  Santhgati  Diiwi  Uatriai 
Coancil,  WoodOrcen  Urbau  Distriet  Ceooili  ptoimtara  «(  tlMAdniln]a< 
trative  County  of  London  Ji  Dixtriflt  Blaotlla  Ftmr  Cfti  Obarillg-Cinai 
.t-  Strand  Electricity  Supply  Co. 

ohlham  luul  .SiflilL  tiorih  /riimirny;  iJiif  — National  Telephone  Co. 
Ssvuthtu'l  una  Cc^  A,  'Itr  l.if/ht  /^iiifirutt^  /tiU.— Gtcat  La^tarn  Jtailwajr 
0>.,  abttthand  .t;iM'fantU«i,  Ualdon  Burai  Distiiot  ConBdl. 
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Soitik  iMrvtafkir*  FAttlrie  Tr'imiray  Cu.'d  /jifi.— Lancashire  r.'.ectfjc 
Power  Co.,  WamngtoD  Corpoimtiw,  WomI«7  Dbtriel  Coancil,  St.  Helen's 
Corporation. 

HVi'iipf/t'yir Tn/f  ^ii^trh  t  Tf^mrn-p*/*  nml  KUctricitij  Suppltf  UiU. — 
Finciltm  Trtian  Distncl  Ojuiicil.  IWdfoi-lihire  Coant;  Council,  Norlb- 
uiv.ptonsJiirr  Co;inty  Council,  Ti'.rap-tnri  Iiiir.il  P>«4r!ct  CoancU. 

Tli'j  f-illuwinx  bill-  w.jru  read  a  -,LViind  liruo  in  tl^e  House  of  lords  on 
Tue&da; : — Adminutiative  Counlj  of  London  Si  DiHtriet  Electrie  Power, 
Blackpool  Improvement.  Ea«(  Loniloa  *  limnr  TbMIM  Stortrie  FOver, 
Hytbe  Carporativn,  NoUiogfaam  Corporatioa. 

BLBCTBICI1T  IN  BinrBS. 

In  thf  Hmise  «f  CTmmnnr?  on  Tlitsris'lnv  !.nt  wp.i-V  Mr  .TOllN  KI.T.IS 
a?kcd  thi  S.-cri'tftrj  of  tStu'.c  f.-r  th"  Ilcimc  1  itpartntnt  wl^cthir  tin;  r:ilr, 
rospecUng  ttu!  u^e  olt.ectricitj  ia  ar.d  uWul  cc*.  ijjinta  had  been  EctUed 
«na  pablisbed  ;  and,  in  that  oate,  in  what  Parliamentaiy  Paper  coold  a 
eop;  be  found 

Mr.  AKEBS.Wt'GT.AS.  In  ft  r>rintcd  reply.  fa!d  ilmt  ll..  mli-  hail 
boen  Mtlled  with  tbo  i.vni  r  ^r-.ociation  and  n|iprnvrii  by  llic  ii.i  n's 
representatives,  th^j  weio  not  jet  in  f(  r;:e,  as  ia^j  bad  to  b«  propoMd, 
by  atatnte,  to  each  eollierjr  owner  individaallj ;  bat  the  notices  of  pro. 
pOBal,  some  thousands  in  number,  would  all  have  been  despatched  within 
the  next  few  days,  and  tlie  rules  would,  in  eaoh  ctLUt,  come  into  force,  if 
Dot  objected  to,  within  30  day*  from  tlie  reocipl  o(  the  colioe.  The  rule* 
M  Mtwd  lad  not  nt  Immi  BMd*  paUio.  botiuiroaU  Im  hamtr  to  send 
llr.BI]IiftM|rU1ttMMail.-   

WIS£LESS  TELEQBAPHT. 

Id  the  Hoaia  of  Commons  on  Thursday  last  week  Major  8Kt.i,i  aslced 
Un!  rre-  id>  r;l  nt  the  Board  of  Trade  whether  the  installation  of  wirelf -5 
trii  irmjilir  fnr  life  iiavinf; purposes  on  the  EaitQood«io,SoBtliGood«  .n. 
OM,  ToTigrr,  Sunk,  and  Cr;)«s.Saod light^hipiiM l01l)liellltnaann)ei;t.H 
wcro  in  pra,TC'3  in  .lunt:,  1<.^03,  had  yet  been  Mllpl*M(  iSAtf  a«t,  nt 
what  date  Uie  work  was  likely  to  be  nn!«bed. 

Mr.  OEB&LD  BALFOUR,  In  a  printed  reply,  said  the  ommwit  1^ 
UnHMOt  b«t«Mn  the  Hoard  oi  Trade,  Trinity  House,  and  the  Harroni 
WirclMs  Teltgisphy  Co.,  with  ttta  WHsnt  of  the  Admiralty  and  the  Post 
one*,  had  not  yet  been  compMad.  fFhe  legal  and  administrative  diffi- 
ealtics  had  been  gntA,  as  it  wan  neeeasarv  tn  di>m1  with  (••mliririii:  averting; 
wireless  telegniphy  in  this  Cfii;r-Uv  \,\  li'gn  utinn,  ur.il  lo  i-afi-gii,ir.l  tin- 
rights  of  the  Fo«t  Offis*.  He  was  m  Hopes,  howaTcr.  that  the  oomplelion 
•f  tht  MiMiMiil  iiMdd  I*  1«W  d^l«i«  Hid  iAin«MqlHBd  b 
^nwm^  InM  tiutt  the  aetuil  work  at  InataQattoa  ««bU  prgoMd 

THE  PAOiriO  OABLV. 
In  Ui'  IT oLit..  or  Oouttmi  m  ThaadMr M  watli,     M»«(rto  Mr. 

Oibaon  JjonlcH, 

Tte  CHANCELtOB  Or  THE  XXOHIQVBE  i^tlM»tlie  amount 
bOROwed  (or  capital  np«nditit>«  on  tts  Fiwtto  CaU*  mm  twing  repud 

by  a  letminabUi  annuity  provjflcj  in  the  vole  for  tfl'-^raph  ?i!^5iiiieti  and 
l'iu:ifii-  cable  (Civil  Sen  ice  K-tiniatoii.  Clain  V.,  Si.  Tlie  enlemal  Oiart-ti 
of  the  expenditure  were  rei^aMTed  lro!:i  thi»  cfl'nrSdl  (.•civcrnmrnt-;  ..fli-r  thr 
olose  of  each  finanelal  y<  nr.  T!li>  tir  .t  inBtulmmt  <.(  thi^  RnruutT  fnr  thf 
npkyment  ol  Um  borrow<»l  <i£ipiu.l  «ua  iucludtJ  m  tlie  rote  for  I'.KM  I, 
andthstnlaBlBlaluuw  bad  b«m  reoeived  in  the  present  ftmiiMM  |iMr 


LEGAL  INTELLIGENCE. 

jMdu  Ate  Luap  *  Bleetrio  Li(ht  Go.  (Ltd.)  t.  th«  Are 
Lamp  (Ltd.) 

This  cnae  t^fin  tMM  b«tON  llr.  JoiUm  Xaknridi  ob  Umtday.  '.he 
i  »r1i<  r  brarloni  taflllll  btta  MpilMd  fal  TU  KI«eUMmt  9t  Aubtn  and 

Feb.  17. 

I'rof.  J.  D.  Cormask,  Mr.  J.  Swinburne  and  Mr.  Adam  tarther 
e\-idenae  as  to  various  expr^rirnvnls  made  by  plaintiffs. 

Mr.  ORAY,  in  summing  up  llu'  defendants'  ca«e,  uiibmitted  that  tXzu. 
diameter  or  capacity  had  notbmg  whatever  to  do  with  the  life  of  the  carl-  n. 
t>D  the  r  viiji  rirr  nf  Mr.  Swiiibame  11*  hv  argued  that  the  experiments 
proved  cni  .  lu,i.  I  ly  t:  i\l  nu':i-!  i/  vli.itevci  1  ould  be  concludMi  *o  far  KS 
plainlifli!'  experiments  were  concerned  iwtn  to  prov«  a  prima  facie  cose. 
lihataM  Ind  aaqrthinR  to  do  with  tbt  lite  ot  Um  cartmi.  Kiperimenta 
ot  lUa  Uiid  Mofil  not  iio«»ibly  be  eondneted  cxeept  orar  a  long  period  ot 
tin*  and  after  a  (nr«»t  deal  of  repetition. 

Wa  LOHDSIllP:  In  my  opinion,  the  «xp«rim»oto  WObM  \t  nn  sale 
jrtitde,  and  I  do  not  mean  to  regard  thim  it  iilt 

Mr.  QUAY  said  the  onu*  wii*  upi.n  th.-  plaintilTH  w,  pi  vc  that  si-.:  .a- 
a  lefttore  u(  m)>  iainrtanca,  and  they  bad  failed  to  do  so.  I'laintifrM  hail 
nondBg|talii||4Mnttiwttl|^tneas  was  o<  iinptHtenaa,  Kad  thnt  point 
aalnidaatt  admiUed.  With  re^rd  to  antieipatioii*,  eoanMl  submitted 
that  there  wa»  no  more  complete  or  roniprenenwve  direction  to  prevent 
air  getting  into  the  globe  Uian  wn«  contitinod  in  Hcsrdnley.  The  Krardsley 
eppciri^rntinn  wss  an  absolute  anticipnllon  fo  tar  as  the  lite  r.'  ^hr<  cir'i  in 
Wi.i  >nci'riii"l  As  to  the  question  ol  utility,  c^iunsel  1  j-  I'u  v,  h  it 
visionary  •viden.'v  had  been  given  as  to  (be  sale  ot  the  Howard  pntent. 
tt  iiad  been  Mud  tltat  th«  ttomid  natiiit  vaa  nqoiHttla  far  ft  nnilation 
in  alMtrir  arc  lighting.  Tha  lanous  Co.  anld  a  aansiUhnMa  ittinilwr  of 
lamps  made  under  the  Jandux  )>atent  in  IWl.',  and  it  wai"  not  til! 
three  yeaDr  after  the  dato  <\t  the  Ilowftrd  patent,  thnt  they  aci|uii(d  tli:a 
patent.   L'peo  the  aytdaiwc,  tliey  a«<)utra4  it,  no*  becauH  ji  u-a«  a 

*  Tha  naiT  nitaRviii  ia  rovBd  aa  paija  Vm  ot'^jr iaii«r 


w  .nJcrCu:  epoch-makiog  patent,  bol  iMaauM  lliere  was  a  claim  tor  an 
Inner  and  aa  outer  globe. 
Die  LOBDSniP  sald  .IlM  a«idaiMa«t  Mr.  Dugald  dark  waatbattha 

Jandns  Cr.  uivimrpd  |he  Howard  patent  because  it  was  thought  that  they 
well  :nfrin(;iE>;  il. 

The  learned  t'onnti?!,  pnioff^din^,  >.ft!d  pluintlffs  Imd  nev^r  told  hts 
Lordship  whai  purticular  imint  upppurcd  in  llir  Howard  p-itent  that  did 
not  appear  in  the  Jandus  iwuint.  lie  submitted  that,  upon  the  evidaace, 
no  lamp  made  acrording  to  tiia  bm  Uomid'a  ■aciinaBM  hai  mr  ti«t 
put  upon  the  market.  As  to  the  qocaliaai  d^aabjaal  matter,  aeoail 
Ftitettl-nd  that  there  n»vi»r  had  been  a  ease  decided  in  llie  Co-iirtf;  in  whidi 
n  xufu\  alteration  ot  Bi.:e  liad  l<i.*n  bold  to  be  subitot  mmu-r  fcir  h  intent. 

HisLOBIWniPsaid  that,  with  reforenw  to  frmt  pan  "f  ihr  itiwird 
pfttent^lh  which  they  were  oonfornc-l .  ho  prnii.vi.-d  tn  hnld  thta  v./iat 
Howard  dallned  to  have  invented  wn^.  a  ^juup  enciosed  in  a  small 
envelooe,  practically  airtight,  but  yet  allowing  eeoape  of  ||aaia  at  tha  te# : 
that  Howard  attained  what  he  claimed  -namely,  an  inaiaaaainflia  lUt 
nf  tltr  .mrb.:in -!ind.  forthr-r,  (imt  tl.r  invmli  i)  had  IwaP  aOllimMelaHj 
iiM'fiii  and  lijtd  not  bren  iintjcipittod  He  \ri...h>'d  (OhaAt  tba  pWttlill* 
cauiuel  m  niplyon  the  oueKtioo  ot  subjei.'t  matter. 

Mr.  FLETCHKB  MOULTON  argued  that  change  ot  size  might  b«  a 
most  important  praietleal  utcp  towards  revolutionising  or  altering  widely 
(he  general  praetice.   There  was  no  eoolotwil  lamp  before  the  date  ot  tbu 

KtaoL    Now  all  the  best  lightifle  efTeol*  were  by  eitclosed  Umpa.  lha 
imed  oounsel  luote.l  a  nnnibor  nf  aolhotitita  inaufipoctot  hUaaB> 
tention  that  theio  wai  |  rii)KT  nubjcM  maMtC* 
Hit  Lordship  rMa«'.-\L'd  .udgment 


Tilliag  Limited  v.  Dick.  Ksrr  &  Oo.  t  Ltd.) 
Mr  .Tiuiioi.  Warrington  c>ii  Sati:rd»y  gav«  judgment  in  this  actioOt  fa 
wliic'li  iiUint  fT;  seed  'teff.ndiuit  s  fi  .r  iinnj:v>' ''"'■tS'-i'  toth*>ir  Mr.!i'ba»es  by 
..crtu:;i  ubstrrictiona  pltn.-  d  by  dt'f.'iidivii'.H  in  lli<'  iLiKlr....,y  .,  eiWe! 
was  rcpocsed  m  our  last  issue,  pp.  TiO  and  Ti\,)  His  iiord«bip  louod.a* 
a  fart,  that  (Mgiioanoe  was  notnaofad  afpiiNt  datendaata.  Loadn 
County  Council,  prior  to  1900.  paraliaaadinidaralaiQtory  powers  tba  Sooth 
Tjnndiin  tramwajf.  and  >it  th.:  London  Trainwnv?;  KVctrie  P-jwer  Act, 
U"Mi,  ^iibfititi-tt'd  clectri:  .kl  fnr  liorte  traction.  Tl..-  liih  :.|.ctiii.';  1  mp.jwered 
the  Counail  to  place,  i«y  linwn,  canuiruc*.  iv:;d  miiiritii:.i  nn.  ^n.  under  tt 
over  the  surfaee  ot  any  stn  ct.  ,-,nii  to  stmch  10  any  h  .i^>.-- mid 
such  poisUl,  conductors,  wires,  cablei&  &iid  apparatos,  and  to  titake  and 
aMintaia  aaeh  openings  and  ways  in  or  uiidMr  tha  anrfaoa  ol  any  atleat 
as  naj  ba  Dtceseary  or  oonvenlent  for  !<uab  deetrittl  workiog,  and  (o 
rooonstmct  or  make  auoh  ii!'.fr.it:.ir:s  nf  tin*  trtniwaYj  and  to  ciecata 
all  works  on  or  in  oonnceti.  n  thormlth,  .11,  .  ,  .  r  m  under  the  ^txeeti 
or  roads  in  which  ihc  aamo  are  laid  as  may  hn  nrcosaary  for  adaptia(  tlte 
sania  to  ba  ao  worked.  The  apeoial  acta  ot  the  London  TiaiBWMa  Co, 
and  Uia  Genaral  Tramways  Act  provided  that  the  uppannast  niMtaol 
the  rail  should  be  on  a  level  with  tha  aurfaee  of  the  street  and  that  rightt 
of  the  public  to  pass  over  or  nlving  the  streets  shouUl  not  beabrl^d  sava 
15  in  the  aota  pmr!di:<I.  F.?r  the  p'lrp.Mc  of  c.rivi.rMnB  »r«m«»yg  the 
(-■uiinoll  made  a  -■■^nlract  witi;  d.  fcn.Unti  '.y  -.v'lich  ll.'.-  1,i:Iit  umlerlL.nk 
t^ir  work  described  therein,  and  in  the  spe«itlcation  aom<x«Ni  lU  «  eertain 
pr  ic«.  Tha  apeeiSoation  provided,  amongst  other  things,  thtic  tbe  ecsntnct 
ftianld  inelode  the  provuioa  and  maintenance  of  all  temporary  linaa, 
turn-oata  and  croist  ovar  loada  to  lie  ua<>d  daring  reconstruction.  The 
oontraetand  specification  aottlained  provisions  casting  upon  the  defen- 
dants the  duty  of  nh?erving  th«  prnvi^i.nn?  of  the  statutes  and  the  respon- 
sibility (or  iiil  damat^e  '■nink-ii  iiy  iMt.JTfi.roace  with  traffic  "r  otherwiie. 
iCl^me  in  ot  the  speeltication,  or  llial  part  ot  it  whtoh  vaa  material,  was 
as  foilowa:  ««n*  laomiiliiiiliiM.  mam  ipailiBr  pUnnrfaa  nderad  by 
the  engioear  or  bis  Npiaatalatiw,  ia  to  ba  eanlad  evt  «a  vun  track  only 
over  each  section  opened  at  one  time.  The  contractors  shall  provide  all  tiash 
or  raised  temporary  junctions  and  termini,  diverting  horse  traffle  so  that 
it  can  be  cftritsNl  from  both  the  up  and  do-*n  ^cnir  f  -  m  thn  track  which  i« 
in  prno<.^N  of  n'<>i-jr.  .irnclioo.  and  they  an- 1  la.  llu-h  or  rni  -t  d  temporary 
liaM  ic»juifc»l  between  the  (uro-outs,  or  if  «o ordered  Ij>  tlie  engineer  or 
bis  representatin  to  antma  tfant  tha  ptmaiafll  auatatton  and  removal  a( 
sewers,  pipes,  wins.  In.,  or  the  geneml  proeass  at  reeonstruetion  Aall 
inti  i(.  i-  K)  little  a.t  possible  with  the  rernlar  tmmvrnj  k-wiiu-  a'nnf  or 
.:  rn  :.1II^•  the  road.  At  the  trial  a  portion  <>f  t-o.  l(onir..y  road,  i.|iti.i  i;<.  the 
Kny»l  Nnviil  Col!n;e,  vn^  InVci-  a?  itn  .\am|.le  ot  v<hat  had  iieco  done  by 
df  f<.nd«ntN  for  m.-iintainin^;  tli.:  trallic  o::  a  ■In.idc  line  of  rails  and  iritt 
Uie  dvhixe  at  tht  ssme  liui'j  la  inu;rftirt  as  httlo  an  possible  with  tha 
ordinary  traffic  ;  tlie  defendants  laid  between  kerb  on  ma  tida  ol  Iba 
roail  and  the  jmrmanent  tramway  a  line  of  rails,  at  the  sssi«  timeeledng 
altogrther  the  other  half  ol  rnu.l.  Tin.  hulf  j.  .  h  wiio  "pen  in  iraffis 
was  thus  occupied  by  one  of  th>:.  f.-.o  pr-imun.  nr  li^t*  and  by  tiie  tem- 
porary line.  The  temporary  Um  wina  conMjuuteil  on  ruls  willi  a  bevd 
on  either  Hide  from  the  ground  to  a  bei^ht  of  'im.  Of  tharaahcwrta,  and 
with  a  groove  in  the  top  to  take  the  flnni;e  ot  tha  whtai.  Tba  OiqMr. 
most  Kurtse-  uf  the  raiU  wax,  therefore,  not  on  a  level  witli,  but  vii 
above,  the  unrface  of  the  street.  At  interviils  ll^ere  were  elampi  and 
nuts  projecting  «l>ove  the  surfi'-'-  nf  lint  raii^-d  rail*.  At  'hf  two 
ends  iif  each  section  so  dealt  wiih,  o  ill,  d  a  turn-out.  a  jur.;!;.  1  ■  i3 
madn  between  the  temporary  lino  and  the  permanent  tramway. 
He  found,  as  a  fact,  that  tlie  raila  wera  anobatoMtoeB tolhaM|hwaf  aad 
oinsed  damage  to  plaintiffs  ontnlbasea.  Tbaia  wttavidtlioa,  nwcb  ha 
aootptad,  that  it  would  have  cnuwd  great  public  inconvenience  to  inter- 
rapt  tba  service  of  the  cars,  and  tbat  less  real  inl«rterenoa  to  ordinary 
traffic  was  eansed  hy  the  con^lroction  ot  the  turn-outs  than  by  cmyioi; 
on  a  a^m  .1  -.  m  <  n  a  Rin»{le  line  with  crofs  overs  at  intervals.  The  timt 
qvRitioQ  way.  \^'er«'  tbv  acts  ot  dateadaatv^authoriaed  by  U>*  sutoteT  il 
waa  «l««r  that  lha  Mto  ol  dslandtnli  veaM  ba  n  oaaua  of  aetiHi  to 
plAintitfa  vMlan  Mwy  wan  m  aatbari<«d  s  ud  (mlhar,  {h«l  If  tha  lala 
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in  <|U«stU)a  were  aDlhorined  expraoBlT  or  b;  necesaaiy  implUiation, 
d«f«iMUnt«  wonM  be  txea^*'i,  iMtoogh  tbe  doiac  of  tbem  mighl  oemaion 
ft  DithMaep,  public  or  prirntr.  It  wm  eontitnded  that  tH«  «orki  oon- 
•IroeUii  by  dcrrndantB  wcra  works  noc«««ury  for  kdkpttng  lh«  trftmways 
lo  b«  irotk(c)  by  electricity,  nod  were  lb«r«foni  uQthori»<nl  by  i»r.  6. 
){<<  <-o<nlil  •-nt  ad<  pi  defendtDte'  contention.  In  i>|itnion  Ibo 
w  ikH  thov  hri'.i  f  i  iii-.iuialed  were  no4  necessary  lor  adupuns  ibc  tram- 
ways to  b«  worked  by  eUclrioaty,  bat  were  a«oe&iary  (if  at  all)  for 
maintaiiiinf  tlw  tnunoftr  Mf«lM  VilDtlcnBMi  Viwlu  lor  tibia 
purpoM  wm,  in  bli  jod^meni,  aot  wwcil  hf  w»  Ml.  and  defendant! 
w<r«  accordingly  not  protretod  by  it.  Th«n  us  to  U)«  action  being  ban«d 
by  th«  Pnl>llc  Authorities  Protection  Act,  li»93.  In  the  al>M-noc  of 
nmhnriiT  Vi«>  <:hntiH  hare  bfpn  prpparwd  to  bold  that  contractom  nndcr- 
t.ifcii  p  v.  I  rk  fiji  tl.f  ir  cwii  pmrtt  were  not  within  the  prottction  of  an  act 
puEtieJ,  as  -AiU  «ta-..  (ui  Ui^  ^lotection  of  persons  acting  in  tbe  excention 
of  statutory  and  other  public  duties  When  the  (acts  of  the  case  were 
considered  it  was  cle^ar  that  thlo  action  did  not  fall  at  all  within  that  act. 
The  .;Iiunri(:;i'  <}nm  In  ihr  rmil  in<tn.  •  tiuti  w.i:;  .;ln;ii  liy  rc^  tain  contractors, 
an4  (iiKitr.iftnr-  wvjr  r.ni  the  ^mivjtui  nr  ii^-t-iil-'^  :  ?  a  {torpotatiiin  in 

doing  Itiat  daniiii ,-.  I  Im  eontrsc lors  w»t«  simiily  i>«r»on»  »b<>  ctintraded 
to  dcliTcr  cert«iri  -^r  nr  .3,nd  material  within  the  limits  of  Ibc  CouDcil's 
•rca.  In  his  opiniuu.  ihprefore,  plaintiffs  wero  rnlitlcxf  to  tbo  relief  they 
■aked.  tt  wai  agreed  that  tbe  dama^^es  were  to  be  ascertained  hy  some 
form  of  reference.  1  iefendant^i  muut  pay  tbe  costs  up  to  and  including  juilg- 
ment     H(' prri::';>v.il,  tlicfff.irr,  I'l  w  nV.i^  :i  Jf  rlii  ition  t1ist  p?:iiiTifT-  wt  j,. 

t'tltitle'.l  I, I  r<:i"i'.ri  il]|lnj,:i'»  in  n  -.jK-rl  <■(  lUAl'.i  t-.  .■  ilnvl  :  (,  mill 

to  rufer  it  to  the  official  referee  to  aseertaSn  the  amount  of  such  dania^e*. 
Jim  ylatetif*  nm  >Im  mMlM  ta  ooM  ap  to  i«dgiMBt,  tha  ankarfttcnt 
MM  to  ba  4«tlt  «Uh  I7  tb*  nfow. 

A  stay  of  execution  was  granted  pending  an  appeal,  aaA  it  Ma  apecd 
to  stay  the  reference  to  the  oUicial  referee  until  a'ter  tbe  baaringM  tiie 
nptK-ftl  if  notiff  nf  rifptnl  were  given  A'iihin  M  days. 


OQrp«nUon  of  Nonriell  T.  Soiwich  Blactiic  Tramways  Oa. 

Yesterday  (^uradM)  lUt  aan  taoio  before  the  Court  of  Appeal  {I<(trds 
-   ^  ^ 


SlirUwt  00  tb 
at  Mr.  Jiutiaa  PhUlimoft  (itporiad  la  our 


Juc'^'c-  Vrtnghan  Wuuama, 

oonipimy  au:fiinst  a 
iaati  las  July 

riaintifl  oorpoiation  sought  to  recover  H'mH  odd  paid  by  them  fur  repair 
•t  ruadii  said  to  ha>e  been  dania^cud  by  defendant  com|UU]y's  tramways, 
and  bath  paitivs  souKbt  a  dvalaiation  Ol  tl)eir  rigliti  under  the  Norwich 
Truaways  Act,  Ih^IT.    This  art  il>OWT>ei«tc<l  provisions  in  the  (ieneral 

Tramwi):-  \  .  uvirr  -.vV.  -i  !i  t'le  eomrany  had  to  keep  in  pwr^l  r»>riair  nnil 
to  tlif  'iMi!:ffti-ti.-ii  of  It .  :r,i-nl  ruad  .lU'liority.  (1)  so  mur^  I  itu-  njn'l  us 
lay  between  the  road  lines  of  the  tramway,  (2)  if  iJieio  were  two  tramways 
haloaffiikg  to  tbe  eonpany  witbia  4(t.  of  eaen  otbar  tha  aoMiiw  of  tbe 
Toad  Between  the  two  mmways,  and  rsi  m  mmdi  ol  ua  loadway  as 
extended  iHin.  beyond  thn  ra<lx  on  rsu,'h  :>ide  of  any  such  tramway.  If 
the  <-umpany  failed  to  comply  the  Curpurittion  might,  after  seven  days' 
noti''*',  ftjv'n  and  bt*n«k  ap  ^.hc  vni'}  ttnd  rfi  Eli*  neressary  works  at  tlie 

rx|:i  r!-f  n:   Un;  i  i  lllpuliv     icil   inli  I,-:.t  ,ll  "i   p,Tiv::[,     'rii-.'   iii  LahtOprO' 

Tided  that  whenever  the  roud  authority,  the  Oorjxvatjoii  in  this  ease, 
•llcnd  tha  laval  of  any  road  00  wbieb  tha  IramliiM  was  laid  the  l  ompany 
fhoiiMat  tba  mlBe  time  alter  Us  raits  to  Uvel  Ibein  with  the  altcreil 
surface  of  the  road.  If  this  wai  not  done  and  the  liar's  Ih'  Ii-ik  n 
danger  to  publi--  traftlc,  a  penalty  ol  l(>s.  could  be  d  jv  >  l  h 
was  further  provided  that  nherc  there  was  a  less  space  than  dit 
between  the  (out|  iilh  and  the  tramwar  rails,  the  ccmpany  should 
pare  and  mainisiii  the  ruad.  It  was  <tliown  that  iu  sumc  ca^in  the 
tramways  were  laid  in  granite  srtts  in  luscadam  roada  and  at  tbe  (mint 
nherfl  tbe  macadam  became  worn  lower  than  the  uranlla  aboHow  wu.i 
formed  into  wliioi  iIj,-  wIm  .I"  .f  I'  lin  'c-i  -iinW  and  water  »CCiimulat«d. 
making  luUtu  umi  f  'U.    Tt.c  C  iinirstion  had  rcpairol 

the^e  hollows,  the  company  denying  lesponsibility  ontbegroiUHl  that  the 
aorfaee  of  tba  macadam  iraa  h-uA,  and  tba  whola  at  il  imt  ia  aatd  of 
repair.  Mr.  Jnstiee  Phillltnoie  Icond  ibat  irliile  tba  mifladaiB  might  bare 
boen  in  belter  repair,  in  thn  grrsier  n timber  of  cases  it  was  in  ?nl>i"iently 
go<id  re|iair.  The  sub-wclion  wa»  difficult  to  C"n*lrue.  hut  w.  t'l-f  aI.oIis 
he  (tu.t  uhi  It  !k1  the  fact  that  mscadara  wore  away  more  |i.:rl.ly  '.liiin 
grsiiit-  I  .11  I  •  ■  n  I  '<Dbider(d  in  tiio  Icgidalion  that  had  been  i  iunr  I  .iii 
and  that  it  was  intended  to  threw  upco  tbti  ttaau way  companies  as  a  con- 
AMMaoi  tbo  prlvUrgca  given  tbem,  tba  dolif  at  malataioiiiK  Iba  ataa 


contour  of  tbo  load  b;  a  proper  junedon  oltba  tvo  suiface*.  Ha  tbtrv- 

fore  gavn  judgiiii'iit  for  the  <  ui |k  r.iiion  for  £S8  with  S  par  cant,  iatornt. 
lie  alw>  iiiikdc  Ik  d'clarntion  ;u  favour  oi  tbe  Corpontliaa.   (8aa  The 

iff //  (.  mil.  July       IWU,  p.  r..i-i  } 

Mr.  IJANCKWI- UTS,  K.C.,l«r  iipreHanU.  now  Kiid  there  «eie  two 
queblions  which  aT<',<o  in  thecaM,  ono  of  which  uoh»ppily  wan  not  tais.Hl 
io  tlio  Court  b<'low.  Iiiit  ho  was  bound  to  call  tba attantiaBOftbi  Court  la  it. 
"niatnaa  whether  tlif  High  Court  bad  an;  ioriadietion  tn  thi-  muller 
whatever.  Ihc-  othei  point  was  m  to  the  oonstnK  tion  n  provision 
in  the  private  Kci  of  Parliament  aith  rt  ii;ata  lo  lli-  • -  t.  nt  ttin  liability 
of  tlie  roropiiny  tor  whom  he  appeared  It  had  been  held  IluA 
qnestiiinn  iiri«ing  undoT  Iho  leetioB  b.-tween  a  body  lika  tha  OMr|OiBr 
lion  and  a  hidy  lilta  tb*  company  sliuuld  be  laTemd  to  and 
da^dad  by  a  rrk-ice  apii  iintrd  by  ih"  Trurd  of  Tiade,  and  that 
tha  tjonrt  bad  no  juriKliction.  T>  1  in  i  iKi  wjis  brought  to  recover 
money  tipcndri)  fv  Xhi~  C"rpr>ra!if  n  in  iillrj;.-  i|  nr  di-spiiJC'l  '.rfii  ilr.  und 
the  I'Dinpany  t  I I  ^irtun  npmir,  IU:  a  g-:  '  i'r,il  il,  < '..u..ii  ti  .i  1 
the  extent  of  the  company  s  lial.iUiy  to  repair.     Mr.  Ju^tive  l  iiilJi 


heeiuMa  It  cot  «n(y  took  may 
Tnida  ia  Uila  * 
Mtanad  to 


ttiat  qnaation  was  a  very  imiiorlant  cm' 
Ma  tbo  laftna  appointeil  by  tbe  Board  1  i 


bi»  «aio  tlw  vaiy  tvetlloni  wMd),  mdar  tba  aol,  waia  to  bo 
Um,  bal  tt  ttok  away  kli  jariadiatkB  la  ofbor  oioai.  Tba. 


I  pat  on 


money  matter  was  trilling,  the  important  part  waa  tbe  declaration 
Under  the  f ieneral  Tramway  .\ct  the  tramway  company,  [whenever  it 
laid  a  tramway,  was  obliged  lo  repair  lb«  road  and  maintain  the  road- 
way with  suoh  materials,  ttc,  a«  the  road  authority  riN|Oirecl.  nn  I  to  tli,> 
satisfaction  of  tha  road  authority;  that  was,  they  w-re  ob;:^>>j  ii, 
inn;!if.^in  the  rnadwnr  between  the  railn  and  18in.  on  e&jii  biJh  .  (  the 
rsil!-.  jinJ  wht-re  there  was  a  liuulilc  lino  ol  tramway  the  -pifi-  In  .ween 
tbe  rails  as  well.  In  this  Act  of  Parliament  the  lib  limit  had  been  done 
awaj  with,  aad  la  oiitalB  aaiww  atnato  tha  trngmf  wao  booad  to 
malntala  tba  whala  wMth  of  tba  ainel.  In  addltioB  no  oonpaity  waa 
b<»und  to  lay  the  rails  so  that  the  upper  surface  of  the  rail  wss  not  above 
the  level  of  the  surface  of  the  roadway.  The  company  bud  to  nutintain 
the  roaHirav  wltli  ?Jirh  irattrinl"  n.?  thi?  ,-in<hnriir  re  |tiin«l  and  to 

its  satii-lii'  tiiin     1:1:  ..  -liiti.jn  in  Ihn-  !n  t  wlii.  v-  i^ii  thn(  if  the 

oompany  u>  ni :iLnt;kiu  and  kctp  in  n  j  Btr  tlie  junction  between  tbe 

surface  of  the  Corporation's  part  of  the  roadway  aad  tlM  traiBWIV 
oompany's  part  certain  cnnse<|uenoea  would  follow.  Tha  qwflloa  Wta 
r.hjtl  was  lfir«  meaning  t'^f  the  .^,iril  ■■  jiinrti.:;n.'' 

I.OIii  .'u-llOC  ilOMI-;!;:  'It  e_v  ^1  firn  Ir-  iliwr^  tc;  i  set  li  llic  illlli.,  .ilty_  Yon 

may  look  after  your  foot  of  the  rua  l  an.l  (v-t  ii  uKf  ana  perfect  and  the 
Corporation  may  look  after  tbdrs,  nwi  s.i  far  as  it  is  looked  at  by  itself 
il  cmwot  be  complained  of.  Dot  throngh  wearing  down  there  may  be  a 
diftitaao  in  level  at  the  junctions.  Tboy  floonrt  both  do  the  neo 
work  bManae  they  would  interfere  with  aodi  other,  ft  tmift  bo  ] 
«omeiine,  and  thev  say  II  raust  Jn'  pnl  on  von, 

.Mr,   r>ANCK\VKIlT8  said  if  it  wu-   n,.  r.ly   itu-  :n.i:-iU:ii,ilir,.  „f  ti:r 

luncticoa  bosbouU  not  object,  but  ih«  Corporation  went  a  good  deal 
beyond  AaL  Xha  OttaaMioB  aooght  to  nwatna  tha  aot  at)>b«iih 
regard  to maoadam,  and  aaid  iha  company  mint  naTlltain  tht  mrnioa  of 

the  macadam  for  the  necessary  distance  in  onler  to  keep  a  level  contour. 

l4rd  Justice  VAI  GIIAN  WIIXIAMN ':  I  think  Mr.  Justice  t'hillimore's 
ju<lgm»nl  means  that  the  "MiRation  on  '.hr  ^-ninfisny  mn'T-'afn  t?-.i 
contour  of  ih«  rond. 

Mr.  1>.\NCKW£I(T8  :  They  ha-.v,  m  loci,  mended  itieir  macaaam  l^ort 
of  tbe  road,  Uid  aoaght  to  abarse  n*  with  the  ooot 

Lord  Justio*  VArOaAJt  WILI.IAM8 : 1  shooU  barn  tboaghl  an  engl. 
neer  wa<>  the  very  per«on  lo  say  whether  in  a  particular  instance  it  was 
ner-easary  to  do  that 

Lord  .liistice  liUMRB  thought  it  wai>  particularly  a  case  which 
slionld  hare  been  taken  to  the  Board  of  Trade.  Tbe  queetioo  wai 
whether,  as  that  oouibc  bad  not  been  adopted,  the  jurisdiction  ot  the 
Court  had  been  ousted. 

Lood  Ju-itice  VACOIUK  WILLIAMH :  If  yon  had  baOB  •  pttvate 
individual  instead  uf  a  eompany  (hero  woiiliJ  hnve  Ix-en  no  necessity 
for  an  action  at  nli  V,  L, u-M  r  n  (  u  piU  ftkit'n  an  l  a  company  come  in 
oonliicl,  I  do  not  know  whime  fault  it  ia,  but  at  once  ao  ahaiidant  alnam 
of  unnecf  ssarr  expense  commmcc*  to  flow. 

Mr.  PANKWKKTS  :  The  reuwn  l»  Iwoanoe  the  snrveyor  otiha  OorpO- 
ration  tries  to  throw  upon  the  tramway  e  n  prm  v  .^s  timoh  as  he  can  of 
the  repair*. 

In  iituwer  lo  »  iineMlon  from  t'  l  t'rrich.  Mr.  \|  Mi'llUAN.  K  C,  for 
till  I  Ml  (  Hia' liin ,  nil  ilio  Corpn;  alU'H  r.iriii'i-,li',l  nas  Unit  the  com- 
pany was  bound  to  eco  that  there  wai  not  an  actual  dip  at  the  line  of 
jnnciloa.  * 

Mr.  DAKKWRRTS  laid  that  was  not  what  the  Corporation  had 

i  liiimed,  and  protloced  a  photograph  showing  w:rl!  d<?ne  fnr  which  the 
(  01  p,  ration  claimed  payment  ol  the  entire  coal 

it  WHS  agiin  suggested  from  the  Hcneh  that  the  matter  should  be 
hronght  before  the  Uoard  cf  I  r.i  lo  ;u'  i  ^^r.  Dankworts  said  he  would  make 
an  olfer.  The  amount  in  disjiutc  v^s  a  small  one,  which  the  cumpany 
woulil  be  willing  to  pay  without  prejudice  to  the  general  i]iMation,aiMlaW 
anide  all  that  had  happened  In  the  t'uuii  beluw.  There  were  tomo  roada 
abniil  whii;h  tlie  Corp»rutiiiii  had  given  notice,  and  the  company  hud 
aK«(  ,l  f  r  iirbitration  with  ihe  llourxl  of  Trade,  and  if  il  was  possible  in 
that  case  they  could  get  legilimatrly  before  the  Court,  the  aibilrator 
■toting  his  award  in  the  form  of  n  special  case. 

Mr.  M<  MOUllAN  was  ooable  to  atcept  tbe  cffer  They  wi  iild  have  to 
thruw  away  evoiythtog  thoy  had  done  ntid  would  nut  k>-1  nn.t  lurtlicr 
forward. 

T.ikter,  however.  !t  was  arranged  that  the  hearing  should  be  ailjnurned 
u.vril  ileeision  had  been  given  in  the  Hotisi-  ol  LonUin  the  cawol  Juseph 
CroBslieJd  dc  Sood  <  Ltd,}  i'.  MaDChmtsr  IShip  Canal  Ci.  on  tbe  p^int  uf 
0,  wllh  likKty  to  aMwrpanar  toapply  torailove  tha  appaal. 


Kay  T.  BtilUh  WosUafhonaa  Oo- 

III  the  Ciiurt  of  .\ppcal  on  Friday  (before  the  Master  of  the  Itollii  and 
Lnrdu  Juslices  Mitbew  and  Cozens  Hardy)  ileftmiaiit  cmnpany  asked  for 
judgment  or.  ulteinaliTcly,  for  a  new  trial  of  Uie  action,  which  wa* 
hcnnl  before  Mr.  Jutiiee  Jelt  and  a  «p«eial  jury  at  Manchtsier  Aasiaaa  to 
July,  and  repor1c<l  In  oor  Hsne  of  Joly  \B 

til  1>ICKPN*<,  K  f '  ,  fpr  ripprVunt*  «ni  l  (It-  riMion  was  brought  by  a 
workmar,  (or  .Imnnt  i  -  in  rc-p,.  t  o\  inpni-  ?  I'nisci!  by  his  falling  ogain^t 
a  [art  ol  the  el^etric  Itgiitmg  appuatns  oi  the  company's  works  at  Trnf 
ford  Park  and  getting  burnt  by  the  current.  PlaintilT's  ease  wai  that 
defendant!!  had  been  guilty  of  negligence,  and  that  they  had  eonituitted  a 
breach  ot  duty  under  the  Workshops  luid  Kactory  Xcu  by  ix«acrti  ol  not 
having  lenecd  in  nllcged  dangerous  parts  ol  the  machinery  of  tho'fwtory 

namely,  the  switch  in  question  Alternatively,  plaintitT  xaitl  'lefendittlti 
s^ti.  guilty  of  negligence  in  not  supplying  safe  and  elTicicnt  plant  for  Ihc 
r.Krying  on  of  their  biuioess.  lo  defence  it  was  pleaded  that  the  switch 
til  jit'^ntioh  wa«  DOt  aiaahtoaiy,  oithit  within  the  ordinary  meaniiigfll 
Uir  vvord  or  vltbin  tha  awnataig  of  ibaTttetory  Acta,  and.  ■eeondly.  liial 
it  then  wu  iM||il|||tnoa  it  waa  not  the  areligeace  of  derendants,  bol  that 
of  a  fcUow  (ttVMit  ot  tbo  plilntilf— aani<ly,  tbo  craml  aiameer  of  tha 
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(actotj.  On  the  point,  under  the  Factor;  Aots,  the  learned  jadge  at  xhn 
trial  eipreBEtii  the  opiiiinii  that  ihd  switch  in  qufi't/on  ^ns  riol  a  pari  .nf 
tht:  macliiiK'ry,  aiid  rtaervdd  liit.  cireisiu:!.  lie,  hriMvtiT,  1^(1  the  i|UtsiiDti 
o(  coiumcu  taw  n«glig«ne«  to  th«  jurt.  who  retarnvii  a  vvrdict  Im  limia- 
tiS.  with  £H50  dUMfH.  Hm  pDflH  dItiM  (MMnt  appeal  wm  that  the 
iMmed  judge  ultdfiMM  fhi*  jut— in  tha  Afst  place,  by  telling  thorn 
that  defendants  were  liible  lor  the  negligence  o(  their  servant,  and, 
■eoondly,  bj  holding  that  the  delenoe  of  common  employment  set  up  was 
not  an  ans-wpr  tc  the  rlaira,  nntwilhitanding  th*-  tuA  that  (he  wli'-lf 
mana^cmi'ii!  of  t)j<i  Uct:..rv  vriv<  li  ft  in  the  hami^  ul  llu-  mMiLif;i!r. 
U«  (o'lUnwIi  «ul>inllt«d  that  liiojury  found  tluit  it  vrnM  ttHUKetvuit  tu  lukw 
IIm  switehM  anooMnd,  bat  th*  qaestion  h»»  vaa  wbatfiar  the  de(vii<Innt« 
wera  r«spons]M«  for  their  not  being  eov^rvd  in.  H«  mbniilted  that  the 
i|i?fenrc  f  t  pninincn  employment  was  a  t'oixl  dpfencp  a{;ain<!t  Uie  r^aim  at 
OMUinmn  law  It  proved  at  the  trial  tliat  tiie  wlv.le  r.i  an.ii-'eir.eii'.  of 
tlic  laetucy  waabanded  overto  tb<>  m-Atnl  Mjsin,^i:,er,  that  the  .  aIi  !it  in 
iiuention  wer<^  put  apalhi>  i-rii.'m  wiil>  i.'.  :(»  nowIiNlge  of  tlji  liin  etijis, 
and  that  the  work  of  covering  '.hem  m  iva>  being  carried  uut  Ky  an 
MUllegpiot  Ike  company.  It  was  i|uit«  oloar  as  a  matter  of  Uw  that  the 
mUHgRrOf  •  eompany  was  the  fellow  servant  of  an  ordinary  employO  of 
the  company,  and  ooansel's  snbmiasion  wa;  :hat  the  negligence,  if  any, 
was  the  negligence  of  a  fellow  serrant,  .uid  that,  therefore,  tlie  company 
wad  not  liable.  As  to  the  suggestion  that  thla  was  not  eHicicnt  machinery, 
•apposing,  of  course,  that  it  was,  in  fact,  machinery,  hi*  point  was 
thai  it  only  became  dangerous  hy  reason  of  ite  position.  Iliid  it  been 
7ft.  from  tliv  ground  instead  of  oft.  the  accident  would  not  have  bap- 
pUMd.  Defendants  had  conipliod  with  all  the  obligntions  cast  upon 
them  by  law  t  ther  had  provided  an  exptripnc?!.!  nr.d  fully  ijualifled  man 
to  tako  ihur  jilucr 

Lord  Justice  MATHEW ;  Do  you  »»y  that  hecause  Ux>y  «inploycd  an 
•nHteaad'ana  w  mmmtt  ttart  to  coowfa  to  «iMunito  tmni  Iimd 
ItaUUiv? 

Ur.  I>ICKEN',S  :  If  we  employ  an  experienced  man,  and  we  snpply  all 
proper  and  ncoecsary  materials,  I  submit  that  we  have  fulfilled  our  if-gal 
obligationa.  Ho  submitted  that  the  switch  wa.i  not  iri.t:<hin>ry  which 
the  company  was  under  statutory  obligation  to  fenee  A  m<-tr  .witi  |i 
had  no  oonneetion  with  the  machinery  of  tlie  factory,  and  waa  uewl  id  ihe 
same  war  and  esaotly  f«r  th«  MuntpiufOM     th«  tap  toa  gaa  bracket. 

THE  HAKTI'.H  OF  THP.  ROLLS,  in  giriog  idlgmnit,  said  that,  apart 
Iron)  the  allegect  -iii^'lircrtion  of  the  Judge,  there  was  abondant  t".  itI>-iK  i^ 
lo  justifylog  tht'  jury  1:1  coming  to  the  conclusion  they  did.  'I't.ni-  .mis 
Mlipl*  aTidenoo  to  show  that  the  system  of  live  electric  wiru,  unguarded, 
*M  MMire.  and  it  was  proved  that  this  fact  waa  broaght  to  the  know 
Mga  of  the  directore.  The  mischief  which  had  cauMd  the  accident  had 
■ttnutod  Iha  notice  of  the  insueotor,  who  causad  fotmal  notice  to  be 
■HTadiipM  the  company,  and  Mr  W«stiogboas«,  on*  of  the  directors, 
mast  hav*  «»>cti  the  nwitehw  tin^niar<le<l  •nlipn  going  throucli  tha  place. 
Hi-  w:k-.  II  ^[irrially  fkilled  jjoi-i-jn,  sii.l  thertforc  one  who  "uii.d  liavrU-en 
aoula  in  observing  the  fault  which  had  been  brouxht  tO'  tlse  notice  at  the 
koild  tka  in^Mlor.  The  evidence  submitud  to  thr  juiy  wm  nffi- 
I  lent  to  mMIo  ttao  conpany  with  the  obligstiMi  oldealing  at  one*  with 
the  mi&chief  and  potaible  duiker  from  these  live  points.  As  regarded  the 
,|uestion  of  whether  the  KwltensH  vrore  machinery  within  the  meaning  of 
the  Fiff  -irr  Acts,  it  wa?  nr<t  necei»ary  to  decide  the  point,  and  h*-  denircil 
1(1  if::f!\.-  hiH  ijpinion  .i|i^n  it  It  wai  enough  tor  him  to  say  that  on 
the  main  point  there  waa  no  reason  to  compiain  elUwr  of  Utc  aummiiig 
ap  ol  tho  leuriMd  julfi  M  of  ilw  tmdist  of  A*  jmy. 

Lords  JuaUoN  Mnkaw  and  OoHBa>Haiif  OMUnni^  taA  tht  appeal 

^xt^r.  diHtniased  wllhMlll. 

\  hur  ot  '-xeoattOBtrilhATfawtotaldngthoBawtoikoIlaawatLuda 

WM  refused. 


Nt&Ia  T.  East  Ham  OottnclL 
la  iIm  King's  BMeh  Dliitiaa  on  Tuaidaj,  kalm  Ife.  laaltoo  Bidltf 
and  a  tprdal  jniy,  ptaintiff  iomI  Baal  Ban  DiakrM  OauoaU,  la  toaaw 
damages  for  personal  injuries,  allcfcd  tOlWiabMBMMldbydaiMdnllla' 

negliiiinL-c    UefendanU  denied  tbo  iojuiita  toi  Um  M^ifMiar,  and 

pl<!aded  "  inevitable  accident  " 

It  appealed  that  on  Sept.  1:1.  l.io.'t.  plaintiil  (.atisl  .in  th,'  -.i.p  iif 
one  of  defendant's  tramcare.  and  a*  tlie  car  wa<i  pttKMding  the  troMrv 
wire  snapped,  a  portion  ni  it  fl(w  faaok,  and  (acaardiog  10  plaintiS) 
struck  him  on  the  bead,  burning  his  cap  and  giving  him  an  •iMtrie 
shuck,  whili  ..Iimist  -It  !:»nif  m'>nicnt  the  iron  arm  jumpod  bsck  and 
nttuek  hmi  Fiuiji  tluit  iih  l  I  eallctfed  his  beslth  had  Kone  from  bad  to 
worse,  hiii  riKht  eye  tiaving  bc*n  tendered  uwlt? s.  to  that  he  mas  unable 
to  carry  on  his  ti  itde.  and  he  had  bcf^n  attacked  by  loconioti>r  aiaiy.  One 
of  th«  ttntulory  rules  under  whicb  di-frndants  had  constructof  their 
tramway  syEtoni  proiidtd  thatOVflfyciuTMii^c  Hhoiild  be  so  constructed  as 
to  provide  for  the  safety  of  paawuinlii  and  for  their  protection  from  the 
apparatus  ii.«ed  for  drawing  or  propelling  the  carria^'c.  SiMnK  i  t  ihcir 
iramnurs  had  ucuvcring  ovci  tlieoulaidc  |ia.->ecngeiN.  but  the<;ii>  jn  1  u 
tionhad  not ;  and  plointili  uij^d  Ihut  il  iIk:  cnwcuv  li.id  been  thne  the 
ani-idtiit  ci>iild  not  hava  happeool.  U  wa^  <,ut>inltt<'<l  fur  |il«iinlttf  tluii 
■be  mere  hapi-um;.'  nf  the  accMetit  om  -litiiU  d  e ^  idi  nci-  ul  Dcgliijeint 

I'oi  the  d,'ft  iic«!  it  W4  .  uri;r.|  (hat  the  <<iatf  1  inl  <'«i|dt.yed  (Ilia  wire)  wa 
the  b«Jt  thai  •  I'uld  be  i  i.it,  th.il  it  I^st' •!  I- (on  Wing  pnl  up,  and 

wii..  I'xomtned  <  iif«  a  wei  k  Kurther.  that  plaintili'i.  ciaiiii  BEi-miiin;  li< 
had  liten  stiuck  ss  alleged,  na^  an  c^linva^int  on'j 

Ml.  Justice  UIDLEY,  in  ftuntming  up,  boid  that  it  wai  a  aui  ^litn  oi 
jtapactanea  wbethar  a  aawMili  aaitinp  np  a  ^^tmtfl^am*j-Sb  ft  tbi^ 
kind,  ware  tKipoBsiUe  far  fb«  toeafang  of  a  win.  Theavnu  pntK  ipiu 
was  applicable  tu  the  ea«e  itx  to  uiher  cusi  -  af  the  kind  tiumrlv,  that  the 
Council  wt'iv  not  inourrr^,  but  were  liable  for  damajie  cau«cd  6y  want  of 
fi«cb  r«a«onabi«  care  ni  was  necctmary  id  v««w  of  the  aatore  oi  tlie  ncana 
«l  pmpnlakon  ampl«7«d-  Tho  jury  eotdd  not  lay  thai  ttio  abwn««  ol  a 


rc<  t  W3M  negligence,  tor  there  were  many  tramcara  running  without  rocfl. 
Tlu'  ijuirit  t(.  hi-  considered  by  the  jury  waa  whetlter  tliere  had  been  a 
pr  jirr  iMituiriuiion  of  the  wire  Iwfore  and  after  it  wax  put  up.  There 
was  an  innpoetlon  odm  a  WMk,  but  that  would  not  meet  the  coee  of  an 
internal  flaw  in  tfat  natal,  Whldi  ii  vii'<  impoesiblo  to  obviate  or  detect. 
The  jury  fnoad  tor  defendants  Hml  judgment  waa  entered aocotdingly. 

Epmll  V.  Johnson  and  Others. 

Mr  .luKtico  Wajrin^jliin ,  in  thr  ('hiimciy  I'lvi-ior.  mi  Miimlay.  heard 
an  uction  in  which  [ilauitif!,  %  partuershii>  iieriutaatoi  nud  i^tueral  busi- 
ness agent.  Houglil  to  recover  onmilawoB  for  introducing  inve.'itrirs  for  a 
certain  jntont  foi  Ktrclesa  talcgniphx  and  telephony  utid  for  >i|irciflo 
l»rform»in(-f  i.f  a  elau«e  in  an  agreement  ^c  tin;-  In  pl  miiil'  i.nr  icnlli  of 
the  world  1  .k'-'-  in  the  invention.  Plaint. i'  nllivi.l  tlm-  ,1,  [nn  lance 
of  the  Icniisol  tiio  agreement, he  introdiiee^i  l>r.  tticliardsoa  ttnUliiIr.  Jl«lt. 
The  agreement  was  signed  by  Mr  Johnson  for  the  Torophoric  Syndlculc, 
In  which  plaintiff  !inggested  ail  the  defendants  were  included  The  >l%tC' 
ment  of  claim  alle(;ed  tiiat  Johnson  acoegled  am  lain  moneys  from  the 
gentlemen  introduced  by  plaintilT.  and  he  wafwd  an  account. 

I>efend«nl  ,IOIIN'*-'nN-  pVadcl  lint  the  agr««mvnt  wan  i '.N  Id  bold 
good  tor  seven  days  and  lli.il  hr  did  n  .t  ajtree  toit*  terms  on  btliah  i.(thc 
other  dtfendants.  lie  further  pleadcHi  that,  undar  the  Giieumstaoee^,  tb* 
pfOfiHoBa  naa  wknllr  iimaaiiMalila.  aaid  that  anadfla  pnfotmaaea 
shodtd  Im  latnaal  on  fba  groiiml  of  lUiidiliip.  Aa  otiiar  (Mdtdaata 
denied  that  tbcy  had  any  part  in  the  agreement,  one  of  tltem  adding  tliat 
the  Torophorle  Syndicate  waa  not  a  regh-tter,- 1  rnniitany  and  hud  no  legal 
txiatonee.  but  «•«•  mwlv  «  p!WM(!«nym  inii'iiti'd  .?ohn'-'"n. 

Ills  I  ,Oi:i  iSi  i  ii'  fill  mi  tim;  ]^I.;int/*  Imd  M'.A  cArrinl  ou:  ii:-,  a,.;reeroent, 
the  foundation  of  which  was  the  introduction  of  11-500,  and  there  itiuat  hs 
jndlgnMnl  tor  datandanta  witli  eotrti.. 


OfwUMiiniwtelteOltr  tttuatnm. 

TIm  National  Telephone  Co.  were  Hiimmoned  at  the  Uuildhall  Ix>ndoD) 
onder  tlia  London  Overhead  Wiree  Act,  lor  having  a  wire  acrtMs  a  main 
thoroDghfare  not  duly  supervised  eind  malntairied  In  ^npp.  rt  if  tbe 
summons  it  was  stated  that  thin  wm^  tlm  lir^l  <  \\.m:  m  thn  (  itv  umtrr  the 
Act.  On  l>cc,  'J  last,  this  particular  wire  was  found  banging  loose,  in  a 
lus^oondition,  ai^reotlylnnaglitdowntnrihabiKfawind.  Itlwddaaa 
no  harm,  bat  aa  it  weighed  36Id..  and  fell  from  a  height  of  dOft..  tba 
rMuIt,  it  was  urged,  ivouH  hcive  te.  n  dBastrnn*  had  anyone  been  pausing 
lit  ihr  time.    The  «  ire  wan  not  iti  lim  nr.d  had  apparently  been  forgotten. 

Mr  K  nOTiTiAUll,  (or  ibc  cotiijwvny,  «ai<i  his  clients  fi-H^t  vrrr  eon- 
ciii,-r«blc  piiini;  to  sec  after  their  wire*  anil  it  wa*  clO'iii.-ni  ie!itn:inny  to 
their  i:aiL  ibal  this  was  the  tirHt  case  that  had  over  been  in  any  oourt  in 
the  metropolis.  There  was  no  laxity.  Kvery  precaation  waa  takaa,  and 
they  employed  an  army  of  "  fault-tinders  "  to  detect  aQj  taolla  in  tha 
wiiaa.  AajrqruMitlwtaaforMrl^,  would  biaali  down  alttaNO. 

ThaAldaman  rSteJ.  Knlll)  wpofodapaaaNirof  l$S.wMk4S  iLceM. 


^'atioaai  Teiepuone  Co  v.  Broolcor. 

At  Tunbridiri  Wi  ll  -  l.vst  week,  before  Judge  liniih  r  plainllffaciaiBUd 
£4.  3s.  id.  for  tbe  use  of  the  telephone  and  party  line  fees. 

Mr.  H  J  SMITH, tbo  oanumy^  dMiiot  nmava*  liriaitona^  aaM 
he  signed  an  agreeaieat  wftn  dmndant  tor  a  telaplMaa  eennwUen  la 

IdOS,  defendant  {laying  Ills  first  ins'almeot  In  June,  1903.  After  tliat  lie 
was  in  arrears,  13s.  *<d  in  January,  and  was  di'»conncct4'd  in  Fehrulr;,', 
I'JW,  due  notii^c  bring  picen.  No  lftt>-rE  .~f  1-  'mplnijit  wi>re  rtcchcil  'roiii 
defendant  as  to  in.v  detect  in  tlio  i-frvlrf. 

For  defendant  it  wa^  urg^U  lliut  lha>j  htul  been  a  defcvtive  smvice. 
Slum  wwo.  b«  Mid,  aaauy  occasions  when  he  could  aoi  ring  np. 

Dafandaat  havlaggivM  evidence,  bis  HONOUR  asked wliy  the  (dalntlif 
eompany,  having  disconnected  lh<  ivr',  iri»  in  Fi-bniary.  elf.imf  d  ^ipto  M^t 
Surely  the  disoonnection  in  Fclniiaiy  «iii.  u  tiTniin.iiio:!  ul  the  i  iitrii  ; 

After  long  le^al  argument  on  tbe  point  n  bctlK-r  ttiediiicoiiiicction  oi  the 
service  by  tbe  company  really  terminated  the  contract  between  them  and 
their  customers,  his  Honour  held  that  even  if  no  defective  senicti  had 
ben  a*talili«h«d,  the  company,  by  diaoonni'cting  defendant's  *er\  ice  ia 
Febrtiao',  lu>d  torminiued  tlur'contract  a*  between  the  eompany  and  the 
rUEt-mrr  '["hi  jluim  v.inil!  n'»l  lliercforo  be  sll:)v.rd  m  d  tin'  -.i  tim 
wu.ild  I"  di-.ini----.i-  i 

I,t-ave  to  a|i)«eial  wa  tt  !iisod  unleita  the-  company  paid  coets.  For  tbe 
company  it  uoh  stati  d  tlmt  'lie  •|uee.tiiin  of  an  appeal  would  be  nientioiMd 
at  tbe  nexl  aitting  ul  the  t  uuit,  and  his  UoNOCU  said  tha  qOMtioD  of  coata 
wutild  ho  aanddand  when     appliaatiaa  for  have  la  appeal  mttaaawed. 


Pacific  OablO-  — III  our  "  r»rliaiii<  iiiiirt  liit<  tli^^eiic't  "  will  bt 
luiiml  rtcorU  of  a  4jiie.iti«3i)  put  l>\  Mi-.tiibtoii  liowles  tu  ihetjoviru- 
iiieot  on  Tburadaj'  la«t  aa  to  »hetltcir  the  C'»luatoa  lind  jral  faid 
their  eonirilmtioa  of  A'l,<IW,OUO  lu  ttio  cAOttal  cost  of  tbe  Facifio 
(.  i<b1^,  Tbe  reply  of  tbe  ChancaUor  of  tlio  £xcbeqaer  will  be  fouutl 
duty  ^Lt  oat.  Mr.  Giiuoo  Bowlet^  quaatioo  waa  made  the  subject 
of  nil  u.istrucliv«i  (because  aocurate)  raviaw  ftl^  the  I'acific  table 
titii.tticn  ^^  hich  appeared  in  the  London  "  Mofuinf  Leader  '  of  thu 
litli  iiist.  In  this  I'cvinsv  fiieta  ami  fi(;nr(^  nre  niaishalled  which 
ue  rceoiiuiiend  to  ll)f>  noliii;  »f  all  who  lUny  take  an  interest  in  the 
tjucstion  of  tbe  poetliou  of  the  I'ttcttic  Cable,  m  an  exauipk  ol 
Malc^ai^d  eonipeiiiioii  witli  private  cnterpriae. 


Digiti^uo  Ljy  GoOgLc 
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HUNICIPAL,  FOREIGN  &  6£M£RAL  NOTES. 

AypoiNTMErrrs  vacaitt  and  riLt.ED. 

All  elm  tiii nl  t!ii(;mi  i.i  ii.  i'(<i|uiml  bv  il»r  (luiLkiiuitjil  »»l  liiiiish 
UoutlurH!).  The  tliilics  will  omupnM  tlii>  et-oction  nn«l  aiipci'vininn 
of  tol«|graphic  and  U-kplioaie  UnM  klid  spparutii*,  clfictric  Ughlin^ 
warhf,  kg.  fMaxy  91JSM  ikaunAtta)  par  umum,  witli  tc»v«IUiig 
allowaaeB.  Encagunuttt  nr  thiM  yttat.  ApplicrtMHW  will  be 
r(  ( civt^^d  hy  iliv  Ciowa  ARanli  for  the  CdimiiM,  wbitdull-gitrdMiH. 
I^>n>loii.  sr\\'..  up  to  Muieh  7.  See  rIm  an  «dTerttMinent  for 
(iirtlier  partic'ulur«. 

Till'  dirtctont  of  Uio  <>rcHl  Wfsttrii  llnilwny  Co.  rei|uire  i>lc-c 
tricnl  cnginoor  fur  tmclluii  and  ligbliDg.  Haliiuy  £0U0  per  Miauin. 
AppliCHtiuiis  to  xocrvtnr.v  (Mr.  O.  K,  Uillt),  PaddidgtOD  Stetion, 
London,  W.,  b>-  27th  iiist. 

Vork»liire  Rloiaric  I'owfi- Co.,  Cmi'rul  Ikiik  CliHiiibur^,  I,.  ,  . Is. 
reiiuirt!  a  co«u«k»rk,  with  prMtiesl  kiK>wl«dg«  of  rorekMping  and 
general  offio*  nwliiM  of  HI  alMtiis  powtr  cmugmj.  Bm  mw- 

lisenn'iil. 

Ciu-UhU-  I'lectricity  «  >njiuittM  nqoifo  K  mailM  M]MrinteiHl«lt. 

Ap{>lii^ik1i»ni>  by  'JWlli  inst. 


On  'W<.<dne»d«>  ItitttcrncA  (London)  Caoncii  appmntthd  Mr.  W.  A. 
Kemm,  hitbetto  chief  luatHtant obainaa] ctifinaac, to  tlM  MMition  i>r 
hofouith  eleclifeal  (>nf{in<MW,  in  maDBMon  to  Mr.  S.  IL  FteriK>s 
.Mni  kiiy.  Tlie  tlirrc  cnndiditM  fraim  whom  thoaMMilltUUmt  « nit 
nmd<  were  AfcKsrx.  \V.  A.  Kemui,  A.  H.  Fo^alcr  (KiilinbDivh}  iMid 
John  .Mi  Milliui  <I'ftlkirk).5 

Mr.  C.  K.  llulb'r,  .V.M.I.K.K.,  iiiAiini{in»;  imfjinei-r  li>  the  n<M-t- 
ford  ponw  station  of  the  North  Miaropolitiui  Elwtrtc  Power  Supply 
Co.,  has  been  promoted  to  a  Hiiiiilar  position  at  the  Wr-llingborougn 
power  btation  >»f  the  County  of  Northampton  KI<N:tric  I'ower  iind 
Traction  Co. 

Mr.  W.  \V.  VUSoii.  sprniid  f>m;i!iwr-in-ph»n'i"  Hfrmindsey,  hail 
been  u|ipoin?i  .l  i  li..  !  ;ij.si,:!»i]t  ^  n:;iii.  .t  nt  Wrst  IS-ounvich,  and 
Mr.  II.  i!.  Shiitvif,  third  eiijjiin-i  r  ni  cji  ir-^'r.  h  is  li.-.  ii  pLjuioted  to 
tb«'  ^  acnncy. 

Mr.  Kim-Dt  V.  Cox.  fl»»i>tt!v!ii  i-l.  (  '.m;il  (••ii':iuMr  lit  liaiuUlon, faaK 
bmi  appointcil  i  i -uhtil  <'l<  <'tri>  ul  diiiii'.o  r  at  W  iA  iWV. 


KMttial  Btsadaidlaiiic,  Testing  and  TraiBlng  laatitntlOB. 

— frof.  C.  A.  Ciuru*  Wilson  will  coitmioiiee  a  coarae  of  Imiturei  to 
th<   <  Ml.  I  ^tudantt  on  Uuch  6,eD  " IHraet  Cnnviit  Ifotor  Con- 

stniciiou. 


tJrtlll-nader-Liya>«— The  Aatgm  tat  euiiwil  to  wotinWRalv 
ranniltg  motor*  have  been  Mdaced  aa  foUowm:— Firat  SSOuniU  per 
qautar.  l(d. ;  aamuta lAObl|iL i  mxI M0,U.;  ov«r  IjaOH, O-Qd. 

Bath.   The  Corponalioa  d«eidad  on  Tiuad^  to  apply  for  aaoolion 

to  borrow  17.UUU  fbr  aiWtional  doetrlcal  flaiit,  aad  I!lt,i00i>  for 

exteriHloiis  of  luaina. 

Brighton.— At  the  ini>otin)r  of  the  CorpartOton  ta«t  WodnaaiUy 

the  mayor  (Alil.  I".  Ulaker,  J  I'.i  referred  (o  the  litigation  Willi 
Me..'ir».  .Macartney,  MrKlrov  &  Co.  over  the  tniuwajr  contract. 

He  will  that  alUioneh  tlii>.T  i.  t  l  d>iI.t  a  very  small  Ruin  eom- 
(iitralirtly,  it  -x.i'  :^^<lll'.tllin|.'  like  /.j.i.mii)  ^.r  noo  more  than  tb«y  would 
ii»v«  done  U  ihev  had  (ought  the  matter  oat  to  th«  bitter  end. 

The  Town  Clerk  ikwi  read  eaoMwh*  (Mnion  advMnv  tho  irtllMMot. 
The  £17,M0  prejoaad  In  aetdemaBt  of  ererytblnit  tci,  in  eNntaia' 
opinion,  sobiilaotially  beltiT  ihnn  :hf  pnnwi::<fnrf»  nf  ao advam daalllou. 
and  th«y  therrlore  adrineti  ii>  iiri','|iUi:i  <'  mi  t  cr.  l>«h*ttol  tlwOorpOra- 
litm,  had  LOnaentcd  to  judiiinvnl  (or  lunouin. 
The  (otlowing  »tat«in«nt  was  then  rrad  )<>-  tlifl'own  Clerk 

Original  judgment  debt    1:14,G'14   t  1 

loleiaat   MB7  O  « 

OMt«  at  batmaoi  party  and  party..   It^WO  9  9 


mm  «  r 

There  wuald  gtill  hnvv  remnined  in  dispute  the 
claim  (£ 1 ,389.  it.  ICnl  J  and  the  aomilar-elaim 
(MKI.  18a.  Id.).  The  Corporatioa  had  faaan 
adnaedtopajr.................. ..........      Mi  18  7 


T..I4I....  fiil.JH    :\  •> 
Plaintiffs  ha<1  ag»e»d  to  noi'pl  ili  I'ls.       'A.  in  i»tllwn<-til  i-t  u  rtnin 
items. Riaklnp  Xhr  sum     K'.Ufini'i'.i  ilT.iOO,  T'lip  Trrvm  Ciprl<  -mA  ilus 
did  not  incluHi'  llu-  c.  stf 

Bermo&d^ey  .fjondon,.  On  IikmUv  the  Electne  LtKtiung 
coininiltee  Mnbinitted  the  details  e<«tiiuat«d  in  conneetion  with  the 
proposed  supply  of  elwlrtc  current  to  Siurrey  Comniereial  Hock  To. 
The  Rurploa  htaoine ov«r axpenditura  waa  eatimated  at  i'l  H.  1  Is.  2<1. 
per  nnnnm.  Tbe  eatimatea  wen  approved  by  the  Council. 

J.onilon  Counl_\'  Cimiicil  have  notitied  the  Borough  Council*  with 
reference  to  the  olTer  of  the  latter  to  supply  current  for  lighting  lh« 
BOboola  ia  tbe  diatriot,  that  with  rofard  to  the  •liaiinic  aclMola  the 
CountyCooncil  wantmaUo  toincur  kboeoitotinalalutiain.  Iho 


ulfcr  would,  how  ever,  home  in  mind  in  the  evnil  at  new  schook 
lieing  erected  in  the  lii-lrict. 

Bognor.  Thc<|UC»'i<in  o'.  \\m-  rovueatinn  of  the  CiHinoira akctrifl 
liuhtnig  order.  IHW.  hiw  been  deferred  (or  six  inontba. 

Buacrana  (Ireland).— Mr.  I.oni>>  -i.  I.anU>aa.of  Dablinja  pnttinir 

down  electric  lighting  plant  for  Mr.  Thoiniui  Swan,  of  llniicmii:!, 
Ikinegal.    The  scheme  provides  for  the  supply  of  electricity  for 

public  and  privat<>  li^htin-j,  and  th*'  f;r>nerBtine  pl«nt  will  consist  of 
thi'-'v  Lflli'l  w  .iti  r  u  hn  la,  eacli  cuii:  Jiir  ijf  lir',  rlij|iin;.'  M  u.H.p.  iindev 
6lih.  hesui,  and  thru  M  ill  also  hr  n  7i)  11  11  r.  ;,'ii.s  .  111,'ine  and  suction 
proilncer  as  reseivo.  Th.  lapn-itv  .f  thi  .riiii.  r  .\il]  be  enuol  to 
nbo"!!  1,»MI0  H  c.p.  hi;nps.  mul  ihi   s-ii.i;ii,  w.ilt  W  lij^hted  l/v  Nerost 

ChobhaiO. — iiie  i'atioli  Cuuncd  Imw  decided  to  adhere  10  tiieir 
rcHolve  to  oppoae  the  Woking  Ktectric  iHupply  Co.'s  application  for 
a  |)ro\iaional  electric  lighting  order  for  Chobhaui  unlesa  (he  co. 
undertake  to  li.'ht  tlie  village  electrically  in  two  yours. 

Ooaling  Hoiatl.— I^argo  dodis  are  being  erected  at  Clydebank, 
andanotahtofaatiua  wjUfaatbaaoalingenuiaa.  Tbolaigiateiano 
of  thia  claaa  in  Glaagow  at  praaent  ia  aitnatcd  at  Piineea  Dedc,  and 
ia  capable  of  lifting  2.'>  tone  Those  to  be  prf^ctc^^:)  nt  Clydebank  will 
have  H  lifting  capacity  of  32  tons.  Four  uf  ihc^e  hoi»t:i  are  to  bo 
erected,  and  it  ii<  claimed  that,  bosidc  beiitg  the  largeat  aod  moat 
iKiuerful  in  the  country,  they  will  also  poaaaia  tha  diatinrtion  of 
being  the  first  to  be  driven  by  electricity. 

OroydoB — The  Council  have  withdrawn  the  aelionn  for  tlip 
coiwt ruction  of  triinnsayii  to  Cpper  Norwood. 

Dattfoid.—  The  Council  have  decided  by  eight  votaa  to  aavan  to 

proceed  with  their  tramway  scheme. 

DeTOnport.— .\t  tlu>  meeting  of  the  Klcctric  Power  comiuittee 
lost  week  A  siib.C'-rritnt'trK  was  appointed  to  deal  with  the  iiuostioii 
of  extending  tin  .  1  1  Iric  li;,'hting  niuina  to  Stoke.  \  letter  was 
rcccivctl  from  llh  .\  iinir  ittv  n^Uin?  for  an  estimate  of  ttto  cost  Of 
lighting  the  ea»t<  tm  purt  or  \\}\a\  .Vlliurt  IIoapitalbjele€trieity» 
and  this  was  n'fvned  Ui  llit<  «iit>-coiuuiietco. 

The  Loc.tl  Govertiruent  Ilonni  wrote  intimiitmg  that  they  could 
not  allow  repayment  of  tlie  loan  recently  aonctionnl  (or  extending 
the  eloctncity  works  (or  a  longer  pcriu<l  than  i\  yearn. 

Dondoo.  — The  city  electrioal  engineer  (Mr.  II.  Richardson) 
reports  tbatduriog  the  praiaiit  winter  the  lighting  load  of  tha  aloe- 
tricity  worka  baa  inereaoed  by  800  n.p„  and  that  if  this  rate  of 
incrva«v  continues  a  now  station  mintt  1<i-  <'rrr(cd.  Afr.  liicfaMdaon 
oelimatus  that  iibuut  4;;1,(XI0  p<ir  aiinutu  ^^  .1  il  l  lK<>«avedif  aaito  be 
a  Klalion  could  be  obtained  near  the  railway  and  river. 

Tho  Works  committee  have  agree<l  to  the  placing  nndeigimind 
of  the  National  Telephone  Co.'s  wires  in  the  town. 

Dondoo- Brooghty  Fony  Tramwayt.  The  promoter  of  the 

Hroug!it\  Fti-ry  TmnT.vnvs  (Mr.  O,  Pnlfo'tr)  hii^i  leilgcd  with 
l>und<  i  Cmimil  tl.lHJO  ai  s<toui';ty  for  the  c  :r:isttuiti>:ii  iif  the  tram- 
way (roiu  l*.»uUie«'  w  liroughty  and  .Moiiilii  tli.  ('iinstnu'tinn  work 
will  bo  commenced  within  three  nu  luhs. 

DnsfenDliae. — Tho  Council  hiive  ducidid  u  appiy  (or  a  pro- 
viiilonal  electric  lighting  order  to  enable  them  to  become  authorised 
diiitiibutors  of  electricilv  to  bo  supplic<l  in  bulk  b\  the  Fife  Electric 
I'ower  Co. 

Last  week  the  Finance  cummittee  R'i>aitcd  that,  with  regard  to  the 
fee  of  ou  guineas  chaiged  by  Mr.  i.  Alei.  Belt  .ei^  alaetrieal  ongineer  of 
Aberdeen  (or  his  repoift  00  the  proposed  electricity  wbama  for  the bnil^, 
they  tliooght  it  excesiiifc.  and  had  olfered  40  guineas 

Mr.  IlobertKOn  luild  it  van  undigoilied  (or  the  Council  to  dispute  with 
profeasiooal  ntea  wIki  had  advieed  them.  I(  nothing  aettivd  befoni. 
bond,  be  tiKMUlit  tbe  bwt  plan  ma  to  pay  up , 

Prsmat  IfacBatb  aaid  ibeeewmittM  xympathiiadwKbllr.  Rebertnen'a 
views,  but  CO  guineas  was  on  u»cessi»c  cnarge.  Wiile  lli^v  wl^ihwl  to 
deal  (airly  and  generously  with  anyone  who  did  i>kilt»l  w  irk  tm  titeni, 
they  liad  a  right  to  object  to  what  they  miKbt  mnn^er  an  o>'<'.rcharcO. 
Mr.  W  B.  Saycrs  had  only  eharged  25  gisjieri  '  ir  hi  -  rrport. 

The  Councd  then  apprt«e<l  tho  eosnmiiw.  >  not. on. 

Baling. — The  accouuu  of  th4  Kl«:trid;y  department      '> v.  a'-.w: 
monlhg  ended  neceru!;er9how  a  small  prtili',  notwithstanding  a  nxiuc 
tic  i       I.  ]>er  unit  iu  ehu'ce  for  current.    The  Couucil  will  pirtici- 
pati!  iE  Lhe  Shoreditch  tcneme  for  opposing  the  I^ondon  electric 
power  bills. 

BgremoBt. — Tlii>  (Viun.-irs  clfitrii-  liijlitiu^  Qr.]ir-  ab'.isined  in 
1';Kii).  hii.^i  1.1  ,  ;i  .Ati  iidr  .i  for  VI  n.i.  i.lh.H. 

Electric  lifbtiag  ia  Belgium. — Tiic  Hidgtaa  State  itailwayii 
will  abortly  be  inviUng  tendera  for  the  inatawmon  of  olcetrie  Ugnt 
in  the  South  Station  at  Aotweip. 

Stootrio  Tnmwaya  in  Bonoy.— Plaita  of  the  London  United 
TratTiways  for  tho  traiuwaya  along  the  main  roada  io  the  borongb  of 
Kingaton  on-Tbomc*  and  tbe  urban  diatriola  of  Ealier»  tbe  Dittons, 
tho  Maldeju  and  Coodalie,  Sorbiton  and  Wimbledon  and  Croydon 
have  been  OMidifled  to  meet  the  Council's  reiinireinenta,  and  tbe 
company  propoae  to  cuunnuucc  the  work  of  construction  at  an  oarly 
date.  KinnUm  Bridge  will  be  wideoed  to  euibie  the  oowpony  to 
'lAjr  n  doubio'lneli  In^iway  oVor  tho  bridge. 
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BUctricityin  PriatiiigWeirkB.— At»inc«titip:o{  the  "  Fiinuicia] 
TiiiieH"  {l.u}.)  on  Friday  the  maiMiging  dirt'otor  iMr.  1'.  M.  I'.ridge- 
Wfitor  Miiil  lliiU  for  soiim  time  the  ilircolor"  li.id  had  under  con- 

Ri'liriliuii  I'r.r  desirability  iif  fiihstitiitiiii,'  rk'rtric  (generating  and 
motor  pliml  for  the  ^tl-aln  jiour-r  llii-v  mnv  had  (it  thfir  prinlit:^ 
works.  That  Vion  an  i  p.-i'iitm^  .  f  v  (  l  y  mui -i  i.-nilj].'  !ii:i;.'i;i1um<.',  i.nd 
Uioy  had  uia<]e  very  paini>lalviiiy  iincstiL:'it;oii'-  mt.)  t'lc  rt'suUs 
obtained  by  tinna  who  had  adopted  i  b-.ini.  .iiivin.'  |i(,',ur  to  -^oc 
what  they  coiUd  Uaro  troUl  thetu.    Thoy  wire  tulU  (x-rMiudod  that 

tba  flfaang*  ynm  om  wlmb  «ih  ntanmiy  desirable  and  which  tliev 
would  be  glad  to  naiko  MbmSA.  It  would,  if  adopted,  ttoeessarily 
iBTolve  considerable  oifital  MfMlditllM,  Imt  Um  wtTOlg,  which  they 
bad  every  rlRlit  to  expwt,  fnm  m  eoBiidmUe  aa  to  amplijr  eonipen- 
•ate  for  the  outhiy. 
BUand. — During  1004  private  consuinera  connected  tofha 

increased  from  27  to  97,  while  theequivaleDt  8  Cf.  ^  

increased  from  'i.H.'tB  t<]  o.HM  and  tna  hone-powwr  0(  UMlOfa  00  ll> 
n.  cti  d  from  7  to  72.    46,054  units  were  aold. 

Exhibitions.— There  ia  nn  intenDting  electrical  oxhfUlloB  being 
lield  at  Hexhill,  Sussex,  and  ii  particular  feature  is  made  of  electric 
healing  and  cooking.  A  compielc  kitchen  ia  in.itallrd,  and  luncheons 
and  dinnerit  are  propnrril  and  .■«  rved  daily  at  |>np<iIiir]irit  rB.  Hexhill 
Council  are  arnini,'in(;  t)j.u  tbu  i  ln  tricity  depiirtmoni  shall  hire  out 
cooking  ulensiU,  an.)  linn  .;ti-p  ■itcnis  to  pronnsr  well,  as  ninoh 
imm-it  istakt  :!  b'.  tb.  )i;ib:.v' in  ihrj  display.  VrxtiTday  iTluirwIiiyi 
Earl  1)0  Lb  \Varr  (the  luayorl  and  a  large  partv  of  ttijjiiiecra  ami 
otiMHM  flPOaa  naighbiwriBttowng  met  and  partook  of  an  rleotricallv 
flookod  luiidieoa.  Mr.  w.  T.  Le  Feavre,  borouijh  electrical  eniji. 
neor  of  I^exhill,  is  to  be  congTatulatod  apoo  Um  euccess  of  the 
exhibition,  and  upon  the  fine  display  mado  imdwrtiM  auspiceaof  the 
electricity  departeieatol  ftlana  variatjr  of  •leetaHalplant,  affantiu 
and  acceasonea.  Tb*  oshiUtfam  remaina  open  uaUl  to-morrow 
iSaturd.ivi. 

.\  i  cxlubitiiin  of  electric  lit-ht  littin«s,  electric  motor*,  heatiu)? 
aiid  l  OoUm^  iip|iaratu».  Ac.  promote:!  1>\  the  Vrbaii  Flci  trio  Supply 
Co..  vvjiv  I'orniiillv  opi.-ntd  at  llraiitluim  on  Tliursdav  la..l.  The 
proi>  ids  will  1h  m  aid  of  ibe  hinds  of  tmuilham  llospitnl. 

Fatality.— A  fatality  oiciirred  on  tlie  North-EasUrn  Uailway 
near  liackwurth  Juiicdun  oil  Mondi^  AttheinquaatonWodmeduy 
the  jury  returned  a  verdict  that  dateaaad  waa  aloetMortad  while 
Irespmsifis:  on  the  line. 

Oravesend.  — The  application  of  the  Council  for  a  provinionid 
Order  fur  Northflect  will  bo  opposed  by  N'orthtlocl  Council,  Oravea- 
end  and  .Milton  Gaa  and  Water  Conipanien,  Norlhfleet  ftUrecnhithe 
Gas  c^o.,  the  Aanoviatod  Portland  Cement  Manola^tmn  IIM ), 
South  Eaatcrn  .V  (  biitham  Railway  Oo.,  and  tfaaQntTMand  A  North- 
Beet  Klectric  Tinniw  ly  Co.  >■ 

Hackney  :  (<oDdoD 

for  the  last  i'uv.-.w 


I'l'.u  p.roi'.t^  uf  tiie  ebetrioily  ondartaldng 

I7:>.  Kis.  ;id.)  have  been  invested  in 
the  purchase  of  M.  tropolitan  W  ult  r  Stock  to  provide  a  reserve. 

Hammermlth  I  Londoni.— Tendi.r»  urc  aliortlv  to  l*  mvited  for 
boiler-horiM?  exteniiori.  Tliu  Coiiiiril  have  autboii».'d  the  i_ltctric.il 
engineer  (.Mr.  U.  U.  lielli  to  prepare  a  nchciiie  lor  liL'litini;  Ncthcr- 
wood-ioad  faj  an  lamps. 

ThePlDaaeeaiidBlactrieity  (Joint)  eommittee  reported  that  il.cy  bad 
eoDDidered  the  rxjwrt  of  the  dbtriot  auditor  upon  the  audit  ot  the  aeeoimla 
of  the  lioruuKh  Council  lor  the  year  ended  March  31  laat,  whieh  sUted 
that  ■■  Ihu  cost  of  proTidingtbe  elK'Iric  lamps  and  pdl^n;  U  treated  a., 
part  of  Uie  capital  exp«nditure  of  thr  clccti  -L-iiy  uruicrtaliing  It  would 
aK>e«r  to  be  the  eorrect  method  to  treat  that  expen<liture  aa  a  charge  upon 
tbegfeneral  rate  fund,  whether  it  becapilal or  revenue  expenditure,  and  to 
bwe  the  charge  for  oarrent  upon  that  fcct."  They  were  of  opinion  that 
that  view  of  (be  auditor  was  correct,  and  in  order  to  eany  11  into  effcet  it 
woubl  be  ooccssary  to  make  some  alttration  In  theesiltlllg  arrangementa 
»uth  regard  to  tlie  charRinp  of  ciplinl  expenditure  in  respect  of  lamp^  and 
pmars,  and  to  the  chiirR.j  pi  r  uimp  made  by  the  electricity  depan:ii  r.t, 
After  oonsiderlnK  a  report  vt  the  electrical  engineer  i  Mr.  Uell)  upon  the 
aattar,  the  committee  were  tt  Opinlaa  that  a  rc<iuction  from  £22  10a. 
10  £80  per  lauip  per  annom  Wooli  matt  the  ease,  and  they  reoommeoded 
accordingly.   The  raPOlt  aadnaoaUMadationa  were  adoptod. 

Hla^ay.— Laat  week  tha  Elaetrio  Lighting  committcu  reported 
™**«.»»«  JM*  yew  tho  groei  ppoOt  waa  MOjBOi,  out  ot  whioh 
Ka,m  bad  baan  paid  for  intereat,  £S,iU  tot  eiiihW  fund  and 
redemption  charges,  and  i'<S4U  to  reeerve  and  dapieeiatioD  aocoont, 

leaving  net  profit  AI,lo9.   Sinking  fund  and  redemption  account* 

nou     and  at  ClN.Ny5.    The  committee  recoauuended  that  £1,150 
i  t  p  ud  (o  I n  d::  of  rli^irict  fund,  and  ,CJl)4  be  earned  forward. 
Aid.  (Juatw  Mid  the  elcutrioity  work...  had  not  been  .-.u  ur<>Ot»ble&»  Ihev 


n  gdanntesd  mintBHim  owaunption  of  30.000  unlu  per 
The  Comoil  an  nradarisiiig  the  ratepayers  on  the  subject. 

HUtiacd0B.--Mea8r<.  .\.  llntn-r,  Son^      l.lmd.  of  ( •;,mi1,ii,1..,. 
olTec  to  take  a  transfer  of  Uie  Coimcil's  electric  hghting  order.  The 
(  ouncil  have  engaged  Mr.  V.  I.  Waiden-tMevana,  at  a  fee  of  1« 
gnineaa,  to  npoirt  upon  tiw  natiar. 

laVgHMMr—Tha  Conoeation  have  u-irccd  to  the  North  of  Scot- 
limd  EtoOtne  ligfat  *  Power  Co.  orectiiiR  ami  iu«iiitainin>r  koiiic 
electric  ISLtagt  fOK  anparimenta  in  public  lishtins. 

Italy  —A  eoncMrinn  baa  been  granted  to  the  Leghorn  Iramwavs 
Co.  for  the  construetioin  and  wodiiag  of  an  eleetrie  tnmmy  in  tba 
city  of  I.e^'^lorn. 

The  Koman  Tramways  &  Otilnibus  Cn.  havo  been  autboriaid  to 
eonvert  their  present  syBtem  of  animal  drawn  tramway*  batwaan 
the  Piazza  del  Popolo  and  I'ontt  Milvio  to  oleetrfa)  tiaoUon. 

Lancaater.— .V  formal  inspection  of  the  eloctricily  worin  waa 

recently  made  liy  members  of  the  Corporition,  and  on  the  aama 
o\enuiK  the  members  of  the  Aalrouoinical  and  Scientific  Sodetj« 
the  Sciem-e  cbusses  at  the  Storey  Institute  and  n  nMiiibcr  of  tOWIia- 
people  visiti-d  '.hr  works.  Some  particulars  uere  f^iven  by  the 
electrical  enifiiieer  (.Mr.  W.  A.  T.-st.-ri  of  the  hiclory  .)f  the  under- 
taking,  the  cap.'icity  of  ilie  plant,  \c.  L>einiiii>trati'.[is  were  aliio 
given  with  the  Cooper. llewitt  lucrcurv  vapour  lamp,  the  Dowsing 
radiator,  and  Tiabi'a  faigfa.fraqiiaiuqr  and  BontRan^Aw  oneiimaita 
were  also  made. 

LaiMaB.— Ttta  ebaiga  for  alaetrie  onnmit  fa  power  baa  bttn 
reduoed  to  M.  par  tmit. 

Light  Kaflmyi.— An  enquiry  waa  held  liwt  week  iido  the 
appbcatioa  of  Bath  Electnc  Tramway*  (Ltd.)  for  an  order 
authorising  Unaa  through  WaitKat»«t(Mt.  Bath,  and  from  Weston 
to  Newton-street,  Loe.    The  Oorporation  had  objected  to  a 

portion  of  the  proposed  extensions,  bnt  tendered  no  evtdeooe.  Tha 
Conimi.i!.ioners  said  they  wore  aRainst  the  company  for  the  objealad 

portion,  hiu  iii!;  regard  to  the  absence  of  the  Corporation's  approval, 
but  u.  ri'  favourable  to  the  rctuainiu;;  portion  of  the  route. 

Tin  l.iu'ht  Haihvay  (  ointnijisioners  recently  held  an  inquiry  into 
the  .•ioplieatioii  of  the  llritifh  I'ower  Co.  Il.t  i.  fur an  order  t.,autho. 
riM:  t/ie  eouHlruclnui  of  uii  elcL  tric  tramway  tliroiii-h  .Newark,  with 
bmncli  lines  to  llald.  rt  ..i  ai.d  I'arndon.  "  liatepavers  and  others 
gave  evidence  in  favour  of  the  M^heiiie,  and  the  Commisaioaers 

if'^Ja,*^^  ^  mufaaa  ot  a  aectwn  fmn 

Devon  Bridge  to  Famdon. 

^5.  "1^?y  haa  alao  baan  hald  into  tha  application  of  the 
Middiaami  Coonty  CoumQ  for  an  {Kdarior  astanaiooaotthMr  system, 
Llvanadga.— Tha  Ooimail  dUaet  to  tha  Iraiialiur  of  thaBritirii 
Electric  Traction  Co.'a  looal  ondartaking  to  the  Yorkshire  fWaoUan 
District)  Electric  Tramw^  (Ltd.)  on  tba  giowid  that  tha ' 
fhtown  and  daSkhaaton  Une  aa 


have  not  constructed  tba  Ugl 
with  the  Council 

London  Ooimty  OoooeU.— At  Tuewlay's  meeting  £2.000  waa 
loaned  to  the  .Metropolitan  Asylum  District  Manageni  for  the 
elei-tric  li<;htinKof  lielmoiit  .Vsylum. 

frup^ttd  t.uwkm  i'ou-er  Sclirmn  —k.  long  report  was  pre*«nH!d  by  tbs 
Parliamentary  conimittee  with  reference  to  the  vurioi;  ;  b;d»  Ix  .hk  pro- 
moted this  year  for  supplying  electricity  for  uower  in  the  Coonl^  of 
London.  The  oommittee  asked  for  tbeCooneil^  appmal  in  the aanaa 


thay  bad  token  In  opposing  the  bills.   The  Mport  staled  that  the* 

raiitee  have  in»lr<ie;r'l  the  chief  officer*  to  submit  detailed  reporU  dealiOK 
vritb  the  «li  li  -ti^i,,  and  have  Invited  the  HiKhwuys  eommilloe  to 
appoint  r«i)cescntativea  to  confer  with  thcni  on  the  Kubjeot.  In  the  com- 
Bjfitarfaf  *  ' 


J  Vlahed,  bat  they  had  not  done  amiss  coriai'lerinH  the  large 
etpsnUtart  on  repair*  and  other  nia(t«n«.  The  work*  had  cost  Jtl.OOO 
metre  than  lut  year,  bat  th^  weca  sUU  able  to  pay  «1.M0  towaida  the 

reduction  of  ratse. 

HorahJtm — Tha  Connoil  havo  decided  to  apply  for  aanetfaw  to  a 
loan  of  £1S00  for  aleotrio  lighting  eiwnaiaaariiidadinir  £400  for 
"  free  "  winng. 

Hon£wtli.--Yorlu]ilra  Eleolrki  riowir  Od.  reeentlv  oBSnred  to 
•opf ekctiteHar  u  bnlk  to  tha  Counofl.  Kho  Mmpanyalifalato  iv 


 .    _    .  the  powers  sought  are  such  an  to  constitute  a  serious 

manaaa  to  existing  and  futaita  miuiieipal  electrical  supply  undertakings, 
and  they  are  fully  persuaded  that  the  insRnitude  of  the  prtnioBats,  the 
overlapping  powers  sought  and  the  Kcneral  reversal  of  the  eoaditions  now 
applying  to  London  leave  the  Ouincll  no  alternative  bat  to  oppose  the  hills. 

.Mr.  Srt  uir  S  .nkkv  H»id  lie  agreed  the  Council  should  iwtition  ftKain.st 
Ills  bilU  so  as  to  secure  a  locus  standi ;  but  there  was  a  suggestion  that 
the  Council  shoald  iMf  ganarate  electric  energy.  This  would  involve 
IsTRe  capital  rxpendilme  and  be  a  dangerous  extension  of  manieipsl 
tiatliiiK'.  The  report  waa  taken  back  (or  a  week  to  allow  ic  to  be  discussed. 

1  i.ii.!»-,ui  .Vl.'o"  V. ' Butrt.—Ht.  PiiiLLiMORE  asked  11  the  attention  of 
tha  chairman  of  ilie  Htnhw»y<  conimitttce  hid  been  ealle<l  to  the  article 
In  r*e  /.v..  f"    I     i  :  til  the  working  cudl  of  motor  'bn«f" 

llr.  E.  CuixiN.'-  askcl  if  Mr.  Uakei's  attention  had  been  called  to  tlie 
letter  in  Tht  nsw  fcom  Mr  s  >u  UoBtiMimniag  the  OooneUaffdaat 
the  extension  of  thetranv.vuy  sr>tcm,  InvimrottfaertpidezteBiion  otthe 
motor  'l>a=  ■^ytem. 

Ml  lI.EKu  :1i.uraiun  of  the  committee'  said  hi<  attention  had  been 
called  U>  the  artu  l.  in  V  I'.h.  r,  (  <.ir.  o(  Feb  17,  and  it  wa«  the  reply 
he  cuoM  pof-il'ly  HIV,  to  Mr.  C  ll.-i  ll  was  a  very  able  report,  and 
went  into  the  cost  of  'buaea  a.i  compared  with  tramways.  Mr.  iiaket 
quoted  a  consideiable  portion  of  lha  acMala,  and  aald  ha  did  not  Ihiak 
Ibey  need  fear  any  serious  oppofitioa  to  thatwUNQS  fma  motor 'bases. 
Kepit  iiii;  I.I  other  .pi..'stir.ii.;.  Mr.  Bma  aald tta flaanll*laM  tramway 

ele.  Inh.  laioti  '.vuulii  hv  u::a^<: tii;:en  at  0001^  OSi  tiM  eoaUUtttee  would 
report  at  .111  early  date  on  the  1  Irrtrilication  of  the  Deptford  Uoeis.  They 
knew  po.^itivc.y  that  ul  pruicnt  their  lines  were  t.>o  iit-'ht  to  take  motor*. 
They  tiad  be«u  to  the  motor  cithibitioa  iitOlympia,  and  there  waa  nothing 
tbata  whiah  would  do  far  their  liaaa. 
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Mansfleld.— The  cbar^o  for  current  for  lifting  haa  iMBMteeeci 

from  7(1.  and  'iil.  tc  nml  Id.,  ftnil  for  power  frtDii  6d.  lUld  M.  to 
4>1.  Olid  Id 

Marylebone  tLoDdon;.  -At  Imi  w€*k  »  i»itj»-tiH|,'  oi  the  Uoroiigh 
(  jiiiuil  tilt  L'siitnateK  for  llic  year  «howed  on  electricity  rovonne 
htti  jiiJit  a  dt  inriency  of  i"(!,0'iO  due  to  prelitnin«ry  expcnsuK,  and  it 
wM  propoavd  to  carry  tliin  forward  until  the  undwMking  wiw  in 
wcrli-ns  order,  m  well  us  n  further  estimated  deficiency  of  £6,000 

MuQictpal  Telephony  —At  the  ineetinf?  ('P  Hrlphion  'rown 
t'ii-  V  i  i-k  lilt;  Ti  li'phoiia  couiliiittcf  rt'|iorl>  '.S  rhiii 

Tlici«  WM  Kt  preaeul  in  hand  about  £3,000  in  inspect  of  certain  wori>» 
incladed  in  Mr.  A.  U.  Brnnett'i  estinmle  which  h«i  Mit  jat  baM  Mrricd 
out  That  torn  would  re<|airdl  far  the  partisalar  vona  for  vlihifa  it 
«'a«  !>anelioDc>),  and  wa«,  therefore,  not  iivuilabli<  lor  additional  works  in 
ontemplat'on.  With  rpgard  to  eitennionn  in  Hove,  the  committee  recom- 
mended that  avpliciiticn  be  made  for  eanctifn  to  tinrrow  (or  years 

xii.f.v;.  lis.  t^.i. 

The  CiiUBU^  (Ciiunuillor  Lintolt)  said  lio  v>m  cuntidcnt  IhvA  thv 
flnandal  jniition  at  lha  Klaphana  undertaking  was  in  ever;  wajr  round. 
He  aikad  lh«C9aBelI  aot  to  M  Iniloeneed  by  reports  tbey  baa  »ea  in  tK« 
piipem,  (or  thiMe  rr|iorIit  were  a  aeries  o(  contradictory,  inaccurate  .ir-  ' 
misleading  statement)  Intended  for  no  other  purpose  than  lopreju  1 
the  mind*  uf  rmtepiiyrrs  and  inemlien  n(  Coancil  a^niust  the  Corpomuun 
Ic'cplion*  service  They  had  a  total  o(  i.TJn  inxttuments  Axed  at  preaent. 
The  business  was  rapidly  growing,  so  much  so  that  sinee  he  had  b^en 
chairman  o(  the  committee  i  three  months)  they  ha<t  kiI  IkI  npwardtot 
200  instrnmcnts.  They  had  a  •iwitcbboard  o(  whirh  i!.rv  vin-  ju  ood, 
and  whi'.-h  hiil  n  catiii  iiy  'if  uiiw.iiJ:-  ?,Or>f>  suV^trib'  rv.  Ili  .1.  Di?>d 
that  the  Bsi^'litun  hwiti  hbuuid  \-  ah  i  f  th'j  ^aiuf  I'liUfrn  aa  tlisl  nt 
Glasgow.  Juiit  now  they  were  making  a  profit  of  between  £40  and  £1UI> 
par  aoMh,  and  that  was  ioewaiing  liradnally  aad  sarelj  aa  the  months 
wtBl  hf.  The  financial  position  tn  the  undertaking  was  sale  aDil  the; 
were  doing  well.  At  present  there  were  lOO  »ub*criljers  waiting  to  come 
on  in  tilc  i>yKtgm,  und  it  was  imperative  thikt  ihvy  should  make  all  iiMr«- 
•arr  arrammments.  The  flrwtmlant  hsd  «Ti:fit  il  lli  it  there  was  a  net 
lir^ilil  .  f  ill.'.  fioi:i  Apiil  In^i  t  ■  IKc.  :il ,  H,  livpod  thiv.  when  he  brought 
up  a  balance-sheet  at  the  end  o(  13  months  it  wouli  record  a  profit  of 
bttwaoB  £aaOaid  MQCk  JBa  biUavad  tha  hoildinB  o(  the  awitahbaaid, 
which  cost  moie  lliaii  tb,  Benaatt  eaHnaited.  woatd  prore  a  falaoing  in 
di<i;;tii7e.  1(  their  bnsioees  increased  as  fast  aa  it  had  in  the  past  they 
n  . J  111.  I  \ei  .vsuon  want  another  board,  and  they  had  the  necessary  aeooin- 
modaiion.  The  power  plant  was  Riving  every  tatiahottoa.  At  n^nrded 
the  Horv  extensions,  th'y  had  practically  used  tH  UHtllMk  nih. 
seribcrs  wvre  wsiting  to  conic  on  the  actvice. 

Councilor  Sjki-NprRK  eipreassd  surpiis  that  WtMfwm  wanlad.  On 
Oct.  20,  Aid.  Cirden  told  the  Counetl  that  only  fSS,Om)  of  the  telephone 
h  an  tiiul  bK ii  cii't  ii.'n  1  it  tliat  iTate 

(  'oiincil.jr  Si'\5.  haiu  ho  linl  ui.'i  ouHiiilau)  of  the  i  Ti-  ent  cliiurman  v( 
the  Tvtcphone  committee,  but  of  the  psit  chairman  (.\ld-  Oardeni,  in 
afafliiagaaBi  of  monaj  vitbgai  aiwB  the  knowledge  ot  his  own  com 
mittae.  Tha  aaninutiae  wen  M  to  Mtere  that  they  bad  sufhcicDt 
money  in  hand,  but  now  it  «n<ldenl>'  d*woid  upon  tliem  that  tbey  had 
not  BuAlcient  to  meet  tlieir  r(€|uiremenl«.  The  cost  of  their  1,700  odd 
lines  had  w«rk(-d  n-it  iil  f'r!)  or  Slfi  jifr  line  in^twid  of  £'f>  an  esti 

mat<'<1.  'i'lm  jirurit  fpol.en  uf  |i:ii)i!rnin',i;Ml.  H  thcv  !;ad  filii  td  a 
proper  nmonnt  to  depreci  ition  the  profit  wjnid  hare  been  swept  away, 
and  tliaia  woidd  haTo  haaa  a  Iwa.  Hem  warn  it  tlM|r  bad  IhMifS  o*tr 
Mr.  Bennett  wot  MMtailai  If r.  Ainat  aa  fhair  »Mam  in  the  mattat  T 
He  TT^ovpd  aa  ttMotawt  thit  tba  aipMAitaia  ba  oalttad  tam  ifaa 
I.  ]  r!    I'ouBaDtat  Vnur  aiaoadaJ  (bb,  but  h  ma  ra^Mttd  Vy  «  latRi 

mujurity 

Councillor  Hi.u' I.  -ni  l  Uiut  ijiuinK'  tho  tir-.l  ti.onLtid  i:>f  ilie  ui.derU'(inf 
the  committee  had  a  huaiv  io^,  the  licikiil  up  la  ;he  uail  o(  Uarcb  being 
£1,700.  That  giadoally  dcolined,  antil  at  the  end  of  tba  laac  thay  bud 
aplvAtol  £116.  and  in  Jananry  alone  the  proflt  was  ^W,  iritln  ths 
proispect  fell  Ftluani'v  ruid  «ol:-.i-,|iit-ii[  monDv-.  vsa.i  f\rn  betfr. 

A'd.  t'AiLiiKS  U'.L-t  [iJiilKlriit  ilit'y  (7,;  owT  'i,i»i  in« trumen c ^ 

workin4(  within  a  elosc  approxiiimte  sum  oi  tiie  tiutiinate,  and  that  Mr. 
Dennett's  figtirea  weitas  aaniratc  as  could  be  expected.  There  would  be 
»  little  increased  eost,  bat  that  would  be  owing  to  the  (act  that  th<,- 
Council  dividcl  the  vroik  np  into  t«0  foitiooa.  They  were  making  a 
uiiulmum  profit  of  £H0  a  BMJUtb,  and  ho  «m  satislied  that  the  balancc- 
thrct  at  I  he  end  of  the  year  would  show  a  subtttautial  Xhey 
were  in  poaseasion  i  un  t^iLremely  sound  linanciitl  aotelakillg  aod  a 
telenhwne  system  that  was  a  credtt  l«  the  town. 

AU.  BiBno  adnitud  that  wbtmu  in  MOO  ha  wat  ktIbb^is  for  hi. 
le]«f]Hiaa  and  had  eomnmaieatioa  with  1,100  othei  snhMrihers,  to  ti.i^ 
he  wu  paying  ten  »i;uine»s  and  was  in  direct  communication  with  4,000. 
If  there  was  anything  in  a  telephone  service  as  a  convenience  fur  public, 
privati-  iirn!  ."-iriMmria!  life  hi  w-.i;  now  ;;»ttirif,',  thmiiKli  th«  crrnpi  titirn 
ill  lirit'ii'.  ri.  fii  11-  li;iic-  tlit^  v&lu./  ''n  f..nmiil.v  lijd  'i'v.i  nr^'»nu-iit  tliAt 
there  ui^iuiiJarge  number  o(  ratepa)'«ni  wno  derived  no  bcoettt  wtka  u. 
abort  sighted  one. 

Councillor  LtNTorr  replied  to  the  discnssion,  and  tlie  lepoit  was 
aJij|jlitl  \iy  V,  votes  '.0  I  fie  then  moved  the  adoption  of  the  Telephone 
toininiiii .  1  lu  nub  a  wIin  h  leoommended  that  application  be  made  to 
Hove  Corporation  to  lay  telephone  dneta  in  VMiras  stNOla,  and  thii  wn.^ 
alio  appt«TC4 

NavfonadlAnd  Tolegnpb  Awud.— The  award  hu  aow  haan 
given  in  the  atbitraiion  between  Mf.  Baid  and  the  Nawfonndlaiid 
UOTtDBuU  im  lulled  to  tihia 


Hi  iiVttA  glfW  Kr.  IMd 


ArfaitntiDg  Oaow  tVt  tVMyOML 
$1,603,100,  with  IllMMtM  S  V«  o«Dt  fiOMOth  1 

ViMlBCtaBfLeBdM).— ThaCooneiloaT  

of  IliO  Hatiopi)^  Otalrb  Snpply  Co.  to  «BttihHto  AMW  to  A* 
«M  «C*  SOW  fbotibridte  It  Snaugh,  imiM  Oiif  am  gtm  >i|hto 

to  CHiy  lUAtt  MNMb 

Fanh>— Tbe  OoaacU  neently  anthoriMd  the  caatnotan  for  fhe 
reoooatnution  ot  Aa  tramwajw  to  vaa  TXnwtt^  inatead  of  Wahh 

setU. 

Pontypridd.— The  official  inspection  of  the  electric  tnunvaya 
took  place  nn  Friility  Ifisl,  and  it  is  anticipated  that  the  public  Mr* 
vice  will  hi-  iriLiui,- united  on  .March  6. 

Poplar  (IioadOB)  —  FiTe  7i  ampere  area  are  to  b«  erected  for  light- 
ing the  KecreatioD  Oround  at  an  eatimated  oo«t  of  £314. 

Portsmonth.  The  dilf<'r>^nc<-i  hftwicii  the  promoters  oi  ttia 
r.iii-.iii;v.:'.h  .V  IlayUng  l.ii:;lii  i;uiUv.»\  mul  tho  Corpunttioo  In 
rag&ni  to  llie  con«li">S'"tion  .if  Un-  liiir  lum-  boon  overcoino. 

Provialonal  Order  Revocation  ili<>lio4trd  of  Trade  haven* 
vokfil  thr  H;tf,t  1!-  tlaixl  tlectric  Lighting  < )rder,  l»a9. 

RAWtenstall.  —Application  has  been  made  to  the  Board  of  Trade 
f  1^  mi  extensii  a  of  two  years  for  carrying  out  the  temjs  of  the 
■;ric  lighting  oidtr  IHUW. 

Eiehmoad  (SnrreyX— The  liichxtMud  Qianey)  £leet(ic  Light  & 
I'owcr  Co.  have  l>e«n  naked  by  the  Coaaed  to  iulmit  Trttmatiti  ot 

the  cost  of  public  ligiitiiig. 

Shipley  (Yorke.).— The  Leeds  section  of  Iht  I t..-tUiUio:i  nl'  l-!lr-r- 
trical  Enginwrs  paid  a  visit  to  the  elertritiij»  Hoik.i  of  tiici  Cuiiiicii 
,11  SutiioUy.  Mr.  R.  liindlev  (cbHinuan  of  Shi|ilcy  Klectricity 
I  iiiiii:iiil>  <  ■  nud  Mr.  S.  I>.  Scholicld  (resident  engineer)  conducted 
,   I  :  {be  works. 

Sliorahun. — Tho  Council  recently  reeolved  to  join  with  Southwicic 
and  Iteitalade  Conaaila  in  obtaining  a  praviaignal  oUctrio  lightiiig 
order. 

flolihall  (MihImM^  eouaadttoa  haa  ^  ifvotaitod  to 
make  a  oanvaaa  ai  tb»  Attiiel  to'aaeattoia  tha  amaoaK  of  nppoM 

lilui^  to  be  aooordod  an  electric  lighting  aebauiak 

flaalhand-aa-8e».— The  gross  praAi  on  the  daeltid^  ondar- 
taldng  for  the  past  year  waBJUJM.  After  moetitig  intaieat  and 
idnlting  f^  charges.  i'SSS  haa  baaB  Toted  to  relief  of  ralea. 

The  gross  profit  on  tho  trniuways  was  ^718,  bat  aAas  tuaatinf 
ttatittory  payments  there  was  u  deficit  of  dSOB. 

Bpitin. — The  Bilbao-Snutander  Railway  Co.  arc,  it  is  announced, 
(iboMt  to  adopt  electric  power  in  operating  the  lino  front  Bilbao  to 
I.iis  .\ri  iia-1.  It  is  also  stated  Una  mi  fliMtr.o  railway  is  to  be  built 
bi f.i,  I  I  h  SiiRK  mill  (.'oll-l!lmich,  ir  |)m  iiculm-s  regarding  this  lattW 
wi-rk  mlil!\  -j  I )iri'.  ,-:on  (ffiiiwiU  liu  Hbnj-s  rublioas,  M»4lrid. 

Tht'  hill  g  uf  :r.ii.iw!iv^  i,i-tween  Cartli:igon:i  San  .\ntomo, 
Abuil,  Holuits,  liaji'i.*.,  ri  r.il  .ind  Santa  l.ucui  arn  to  converted 
to  electric  traction  by  the  I  '.viu  rs.  tin-  L'iirtliu;.'[;:i.i  'I'r.iiiiway.i  Co. 

Stirling. — The  Council  Iiavc  decided  not  to  acquire  the  under- 
taking of  the  tramway  company,  but  faeilitiea  will  M  given  fn  the 
convanion  of  the  lines  to  eie«tnc  trocUonf 

•toko  NawlagtoB  (Landos).— The  MetrapoUtan  Water  Board 
have  gianled  the  Couneil  a  teuuMy  at  will  of  a  piaee  of  land  at  the 
aaatbMMuft  canar  of  the  flUeiiag  etatiou  at  Qieen  Lanea  ier  tte 
«f  a  hBUMftninhig  atottoo. 

.—tba  charge  for  eleetlie  annetit  for  Ugh^  haa  been 
6d.  to  4\d.  per  umt> 
"iHfffrtart  — the  peak  jm thaiofloma  ot  Oa  tomwegrjt 
department  una  JB6|i008t  aa  Inenaee  ot  £1,904  on  IMS.  Hhe  gnaa 
proiit  waa  £M,I81.  Litat  year  £4,000  wa-t  paid  in  relief  ot  rates, 
but  this  year  nothing  will  be  paid  ov«r,  it  is  stated,  for  this  pnrpose, 
AS  loaaHBaTe  ocoTirrr>d  ou  two  sections  of  the  tramways  route  and 
the  Seaaidie-lane  i<iK'tiv>u  at  Hokor. 

8wauea.-~On  Tuetday  the  Streeto  eommtttee  deeidad  to  obtain 
a  report  aa  to  the  ailvliaboiliy  ot  Ughtbigtha  rontooi  the  new  tran. 
ways  electrically. 

Train  Lighting  by  Electricity. — It  is  announced  that  for  some 
liiitf  tht-  B»>!^.'inn  (•overninent  workshop!  at  Ver^if  rtt  have  been 
.ii]i;;iKi-'.i  111  ill-  I  im.-itruction  of  aliH'oiii:>n\i<  fii'.npfn-il  with  g<''nerating 
machinery  and  m  cniuujalora  fi-M-  tln'  rLg)::tng  of  a  complete  train  (Mf 
several  cars,  W  i^  uiuli  ivtauil  tlnv.  an  .-xperiineBtaltripiaehoctfy 
to  be  tnnde  hetNv.  cn  Wnii-^s  >iiid  Ui'.iteeU. 

TratDWiy  Parcel  Scheme. — Manchester  Tramways  tviimur.'.ce 
Imvu  prepared  a  scheme  for  carrying  WHrcela  on  their  tramways  '.^ 
The  oonmriMeehaiia  dmrn  api  aaealeel  «haigia,hiei«tveoi  liMig*  Aw 
deUvery,  fortweaMaa.lbe«liiaide"anaflN"oalilde."  1!he"lBa[de" 
area  will  Inclnde  the  whole  of  Manchester  and  Half  ord  and  part  of  Stietford. 
The  "outside  '  area  will  include  the  suburbs  around  the  district  thus  oot- 
Vmi-i  and  within  tl>e  tramways  circuit.  Paroels  will  he  despatchel  to  all 
piirii!  CO.  i:T«d  by  the  scheme  at  intervals  of  not  mote  tliati  I'l  iiiin  Tho 
scheme  will  nioMbly  be  pot  into  opeiatioa  natt  laonth.  Charges  (or  the 
Imide a*ia  wiU h^Mot  euaadiH^Lilb. IL.  Mb. a«» Mlb.  id.  lUlb. 
M»  Vtc  the  «oMdeaNa:-ltot  eneediag  lllb.     Mb.  M ,  COb.  U., 
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nrnfrUT-~'<*n  U'hulf  of  ii  local  Bviulicak.  Mr.  A.  )5ei^»o  lia'< 
offered  to  piirchaH'  Ihc  UrUKHiivun  Oovoniim  iil's  Monte  Viileoc-lof  ■ 
trictv  works  (or  £M9jaOO.  the  Ciii.  AU>iuiuin  TrnnMtlMitiea  <U' 
ElMtrid«{iMl  M  alio  mid  to  hv  tR'gotiniin<;  fur  llie  pur«lMM  of  thi» 
linilcrtAkiiig. 

VUlafe  Liihtiac.— Backwui-tli  aud  lOunsJon  arc  now  lighted 
clectrirally  by  clurani  aOMliod  by  the  Ilnckworth  Coal  <'o.  For 
pnblic  lightuix  than  att  US  16  e.]k  Iuum  fitted  up  by  ih«  Northern 
KlMtiical  EnemMiiiie  GOb,  wUdi  b  loeaUy  (N.  Shields)  repre* 
Milted  by  Mr.  T.  Hanuon. 

Walsall  — 'Hiu  nccuuDtn  of  tho  Electricity  dvpartuioiit  for  ihc 
year  ended  liecembcr,  1904,  have  been  issuvd,  and  show  capitui 
•ipenditHW  of  i'sfi.lO'.  If.s.  2d.,  or  rttj  hwfUM-  of  X7,832.  ffd. 
for  iHr  yi'iir. 

lieoeipts  were  £U'  Hi.i  li..  ineiti<iinr<  it.i,>v»K.  13a.  ;>!.  (or  curr«itt 
napptied  forprlTftteliKhtini;:.  I  j.iyo.  10t>.  'id.  for  tnwtton  and  £54>(.  4».  lOA. 
lor  power  (le«i  diMooutfi  £125.  It^n.  3d.),  £503  (or  public  liRbtiiig  and 
£188.  Ion.  fornuternnlAla  Working MpeuMilolalM to <6kTOS.4«.<d  , 
leaving  £3,817.  (to.  M.  Afltr  paying  iDlemt  and  pravldhic  Iw  einking 
fnr.i),  ,tr  ,  ncd  icstalmeot  of  tnan  from  tramw«y  department,  the  net  profit 
WHS  (.1  ii'.<)  ila.  7d.  1,62^,:  j-'  i.niuweri!  K«n<>rated,  of  which  H3.1OT 
wtTc  ^iii'ini-d  to  privn'i-  cnKMiniiTi,  707, »ni  v>  Hi''  tramwav*.  an<! 
tO];i  '1.'  ULups     'riii:L:ljtl  riMXirrnini  h;iip[:Iy  .|rii:.uHli\l  'a  ,i -s  7   1  k  •t\ , 

Walibauuitow  —Sanction  hM  been  obtained  to  the  expenditure 
of  £;^7,3Hr  tor  exteosioniflf  flMclcetaki^iiiidwIiUiiAni  iei6,7M 

for  *•  ceis  eip<aditar& 

WeatOmaberUndTramwaya.  -Wliiteliaven,\Vorkin(fton,  Mary- 
port  and  Cieator  M-ior  <  Viiinoil<i  iiavc  decidt-il  to  oiipose  th<-  West 
Cniuberland  Ttauiwjiy^  Hill  ulll^■^^s  ihv  nxleit -n  m  uf  time  for  com- 
luciicctiient  of  work  Ur,  ivliiih  the  bill  provide*  i»  rcdtiifd  from  two 
yeary  to  one  ycur. 

WMtnitlUtor.  -Tlu'  Works  tviiuuitU-M.- of  Ow  City  Council  have 
taquMted  tJie  t-U-rtric  lit^ht  fompanies  and  otber>i  huvinx  atatutorv 
powen  to  couatruct  »ur(ai:e  buxee  iu  the  iitreeU,  to  iturrouod  all 
wfaioh  ave  or  iii»y  ba  fiaai  in  uaeadamMl  nads  with  thica  liogH 
of  gnuiite  enbea  ask  on  oomawe." 

WUmalow.— Tin  Coancn  hav«  sealed  an  agicenient  with  the 
Aldcik-y  &  Wllmitow  Elaelric  Suppiv  (Ltd.)  for  the  public  liKluing 
oTWilinalow.  The  work  of  laying  cables  wUl  beeomiucnciHl  hI  oix  e. 

WtaAwr  Ovrtla. — ^Hii  ftlajeely  on  Tttesdny  jMirne>  ed  l>y  motor 
ear  from  London  to  WiiKboi'  Ciutile,  and  after  traveUiiig  tliron^li 
the  groiiiiilx,  irupeoted  •  trenrli  dui;  for  the  rcc«)ition  of  tbe  l  able 
which  the  Weiteni  I'^eetric  Co.  i»  abont  to  lay  for  the  electric 
Itghlln;;  of  portiona  of  the  Cartle. 

Workhouse  Li^httoit — Stourbridge  (iuardiaiM  havo  obtained 
ettimntiii  for  i,- I'l  lui  i  eb-c.-.i!  lighting  at  tho  workhoiiKO.  This  first 
cii«t  for  g<iH  is  iC2,lS9  and  for  elet  lrlcity  at  1*2,7<I0.  The  charge  for 
ga»  in  to  k'  '2s.  ytci  l,()CK)ft..  ininintuin  consnmpWrm  :i,000.<KMI(t.  per 
•niiiini,  f^r  i  l.  i  trii  ciirr<»nt  8d.  per  unit.  The  ItuiKliiig  com' 
mill     I       .        ■  iifi.T  mfuiiiintion. 

Electro  Harmonic  Societr  —  A  bulu).  nixbt  oouocrt  will  be  held 
H  i.  [  ridav:  (ivcnin^'  in  the  King  n  Hull,  Ilolbetm  ncfllaurani. 
London,  W.C.  <'<>!inrM'!ii  iKL'  )i(  <:ii?lit  o'clock. 


TRADE  NOTES  AND  NOTICES. 


"THE  ELECTRICIAN"  ELECTRICAL  'IR.MJES' 
DIRECTORY  AND  HANDBOOK.-  The  l«5  Edition 
of  the  Big  Blue  Book  is  now  fcady.  price  15a,,  or  poet  free  in 
the  United  Kincdom,  9d.  The  new  volume  brinp  a 
Bteat  maja  oi  etatitlical  and  technical  data  Iboroughly  up  to 
date  (to  Feb.  22],  and  tbe  Dirtclorial  Divleion  of  the  new 
volume  has  been  corrected  up  lo  February  Uth,  1^-  All 
braocbee  of  Electrical  Engineertnc  and  laduilnr  are  fully 
treated,  and  Electio-Financlal  matteri  have  reodvad  every 
attcfltioa  ia  the  aew  volume,  wlUch  aggnialB  nefc  than 
2fln  fafOi.  If  tomOU,  the  Difectory  Oivlilea  Is  maw 
eempklc  and  accurate  than  in  preeioot  tacMi.  AH  mere 
fins  of  acmbere  of  tociecics  and  ioitMiiUoiii  arc  casbidid, 
a*  4att«  WMeliaUc  ier  Ttadcta'  purpoics.  The  munhir  ei 
lute  iheet  Tahici,  &c.,  baa  been  iocMated,  and  the  IMS 
Edition  of  ihii  indlipeniaUe  work  if  offered  ai  tbe  moit 
complete  book  of  tbe  kind  ever  fobUtfaed. 

Among  the  chief  iiatwct  of  (he  Kutdbook  Division  are 
Notaa  of  (be  Year  on  ElceMc  TtacMon  and  Electric  Fo«<r, 
Twbinc  Notea,  Eleetfic  Lamp  Notify  Wlfdeii  Tclc«rapb 
Note*  (very  lull),  Farliameniaty  SoouMryt  L«l>d  DceiiioAi» 
andaconpldeartof  alllbechlef  deciimntsiMd  brGo««ra> 
■Kat  DepiiftaMots  aMccttnc  the  Eketifcal  latoMr  <>*T'i'^»-g 
die  new  **  SpecUl  ilintag  Rulet^*  liMMd  Feb.  Z2). 


TENDEBa  INVITED. 

yf  II  I' r!i  >'■.(■•  r  I'l  uir.i.  u  \  -  (■■  .i:iim:ti'C  iiuiti  U.ii.ltjii  fur  lliesiipply  of 
tijKicri.il  •  uiiil  ^  .:l'i:llls  siovi'-  for  tlirir  t  l  iLiiiwaVH  dupartinont,  includ- 
ing annaturuf',  cunlrolki.',  h:vi  ^witches,  etrC.,  pinion  and  gear 
whaala.  are  and  incandeaci  it  l  un  ><<,  kalh,  bell  littingit  and  mUi, 
smtebhoarde,  tubing,  insuktiujj  nud  atmature  repairing  material, 
aniiatnre  and  tiuld  coils,  cable,  copper,  bntea  and  ateel  wire,  over- 
head equipment  timtorial,  spare  parte  for  fiseder  boies,  glolM.>«,  lamp 
glaah«8,  etc  ,  poioelain  and  brown  ware  insuIatofK,  rubber  golotlios 
and  gloves,  lamp*  and  lonip  fittings,  car  furniture,  brassware.  trolley 
heads,  bolts,  screws,  washprs,  etc.  Further  particidani  are  given  in 
an  advertisement.  SptciliiMinuns,  etc.  from  the  general  manager  of 
the  Corporation  Tramways  (Mr.  J.  IS,  MoElrojr).  Tenders,  addretsed 
to  chairman  ol  eomiulMoa,  (W,  Pieeadilly,  MaiMbMtBr,  liy  10  a.iii. 
.March  Clh. 

Munrhftier  Corporation  also  require  tendcnby  10  MU.,  Uaich  6 

for  biying  undergi-onnd  telephone  pipen. 

Edinhuriih  Corporation  invite  tender*  for  «iipply  of  stores  for 
their  electricity  department  for  one  year  from  Alay  LI,  including 
arc  lamp  carbon>i,  cn^t  iron  pavement  and  road  boxe^,  electricity 
meterit,  Itou&e  i>ervice  fu&e  boxc^,  oartlkenwure  trouglung  lur  layiug 
eaUee  on  the  aniid  ayetcm,  Utmnen  and  am  lamp  gtobm.  Soeeili* 
oa^DDS  Uon  ih*  ehief  enfpneer  (Ur,  l\  A.  NowsmtaBtt  Awar- 

«ico,  Edinhnrrii.  Tendcre  to  the  town  clerk  (lb.  Tbomae  Hhnun*. 
.8.)  by  Ifareb  18.  See  also  an  advertiMUMDt. 
Itymtmlh  Corporation  invite  tenders  (or  supply  of  htorcs  for  the 
12  months  ending  March  :!1,  IWIA,  including  electricity  nicters, 
transformers  and  cnbleA  «|iaper  iu«ul«ted),  S^oifieationa  from  the 
borough  electrical  engineer  (.Mr,  E.  G.  0kell)tto  whom  ttodeiebj 
March  IK.   iS««i  ul»o  advertiaeiuont. 

L'jndomli  rry  Corporation  invite  tenders  for  supply  of  matcriaU 
for  tlie  electricity  departnient  (or  one  year  cORunencing  .Kpnl  1, 
1U05,  inclndiuR  carbons,  meters  and  demand  indicatom.  I'onu.'i  of 
tender,  Ac,  from  the  chief  engineer  tVr.  U.  V.  Macrocy).  Tendemto 
the  town  rli-rk  i.Mr,  1°.  llenr>  MiJirri.  (i  ildfaall,  Loodondeny, 
before  noon  March  (>.    >m-o  iileo  adver,  isemen*. 

Tin-tf  11,11/  Klectric  Lighting  committee  invite  tcndeisilirtheaa^y 
of  1,200  to  L.-iOO  tons  of  sniokclesa  thro'  steam  coal.  SppclfScatton;! 
from  the  town  clerk  (Mr.  Frederick  S.  Ilex\  Town  Hull.  Tor^niiy. 
to  whom  tenders  by  noon  March  20.    See  rdiio  an  adverli»em<nt. 

(iloitcrtirr  Flectricity  Supply  Committee  invite  tenderi  for  supply 
an?  I  Taction  of  plant  at  the  electricity  work^.  iiiHnilin'j  :H  onoiwliue 

III  ill luul  accciiaorieH,  one  (iUOkw.  gi  i'.i'Mi:iii;^  ^i  ;  .iinl  ;i.  ^^i^ries. 

clectricatly  drivfn  siirf.-»rp  crmdensinK  plant  to  deal  with  .HO.IKXJ 
pounds  of  -:cruiL  i  liii  .i.  -u  luu.  (xhanst,  feed,  drain,  conden-nig 
water  and  ^uadiy  pip.  ?*.  ^  iilvi  s,  Ac,  and  an  electrically  driven  boiltr 
feed  pump.  Speciticationti,  tic,  from  the  Town  Clerk  (Mr.  (i, 
Shellield  Klakewny ),  to  whom  tenders  by  I  p  in.  .Mareb  10.  See 
also  an  advertiM-niciit. 

The  'r'rf'ff  Ccutral  Il'iihiny  C".  inMte  tendum  for  varioua  stores 
and  inau>rials  during  the  lit  montfas  ending  April  80th,  lWW,iiielnd> 
ing  electric  li^dit  and  telegraph  materiak.  wire,  oils,  rignal  materiale, 
screws,  sundry  tools,  glsisB,  carriage  and  wagon  iittingt,  hardware, 
iron.  India  rubber,  asbestos,  etc.  I'atlerns  can  be  seen  from 
Febniary  '27  to  March  C  inclii->ive  on  application  lo  the  Storekeeper 
(Mr.  .\.  W.  I.ongdeiil.  Cornwall  street,  Openshaw.  S|)Ccifications. 
iic.  from  the  .Secretary  (.Mr.  Oliver  !j.  Hoji).  Liondoa-road  btatiou, 
Manchester,  to  whom  tenders  by  10  a>iu.  March  7.  Ab  adveitis^ 
iiieiU  contains  (nrthcr  particulars. 

The  directors  of  the  (iivtii  liV*/f/fi  Rmhi-ay  Co.  invite  tenders  for 
supply,  delivery  and  crpctmn  of  plant  at  their  electricity  generating 
station  at  I'ark  lloyul  iiitil  pr  oposed  sub. stations  and  di«iril>':'.i n 
centres,  including  higii  U-naaun  thrce  phaae  direct-current  switch- 
boards and  battery  booHtersnt  Park  Itoval ;  three  phase  static  trans, 
fonneraandhighaud  low-teosion  switchboardsot  varionssab-stations 
and  lightiDg  diatiibution  eeotne ;  ood  high  and  low-tension,  thie*' 
pha«e  direet-earrent  ewftehboafds  at  Royal  Oak,  Shepherd's  posh 
and  Old  Oak  in  Hubstattons  ( [a]  three-phase  switchboards,  h  ilirect- 
current  switchboard!!,  and  [<-j  six  utotor-driven  boosters  in  con' 
nection  with  storage  l>atteii«e  at  Royal  Oak  aodlibepberd'a  Bosh  sob- 
ittAtionii).  Tenders  to  the  leeielary,  PhdiUngton  Statien,  London, 
\V.,  by  March 

.\'n-ji<til  (Moil.)  Klt'clricity  and  Trnniway  cniijiuiltee  invite 
teiulcra  for  a  ."tOOkvv.  cuiiliniiou.'i-rtirrf  rl  li'ii'h  spied  tramway  (jcne- 
ralur  and  u  'ilK)kw.  coiitimiiMi.-s  iir:<  ii  lii::h  -peed  steam  balancer 
(i  nijines  ofeuclosHl  typo),  one  {  iii.i::iii  InIm  u .itfr-tubc  boiler  aiid 
-i.-.  i  rhiiitcr,  ono  ninlliplc  >wit  lili  ii  I.  < \;i-i-i.)iii.  to  switchlHiard 
gitiU  ry  ;  al-sn  for  tlie  supply  of  (.'cm  i»l  Niorc!*,  including  geacral  iron- 
MK>ii;4iry.  l.tiiipK,  carbons,  greeses.  clM-micalei  paisls,  eqgiiieiooHi 
and  electrical  stores,  Ae,  Tfndcrs  t<i  town  elcrk  by  finl  post 
Mareii  G. 

Slok«  iiewingtOH  (London)  Council  iuviic  tenders  for  supply, 
delivery  and  eraetiaa  of  aub^tkm  plant  and  roaina,  iaclnoiag 
tranefonuare,  thrae-phaae  motoefieinBialoto,  booaMr*.  ia,  extra  h.t. 
and  (brae-wire  Lt.  awilehbgnrds,  etomge  battet^r  and  Lt.  diatrifaotion 
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Ujoin*.  TfMilfr-i  (nJdrti^ctl  J'.lecuic  I.iylilitif;  cuiKiuawe)  tO  tlM 
Town  iiiUl.  Stuki:  .Ncwin)?ton,  N..  bv  4  p  lu.  Nfiui-li  H. 

}Vimblffl:jn  I'Htnct  C-oiincil  invitr  tcmUr^  fnr  f-uf,\il\  oi  >;iirit 
during  the  .vear  tmling  Mitfrh  81,  H*i>ti,  im-linlni^  r-ii^:inf  luoiii 
atorea,  cables,  juiiii  lioxt's  iuuiu:u'  nuilci uUh,  trsuiifui morn, 

nu-lers,  oils,  iucaudi-xcoiil  ck>ctriv  liilllfM,  <>«rboii«  and  MceMoritii!, 
and  iron  castings.  Tendurs  t»  Omiriimn  of  Ueamral  PnrpMM  eom- 
luittee,  V2,  Qu«va's-roaui,  Wimbledon,  before  noon  Marcli  4. 

Sliiirfililch  (Lnndoiii  Doroiigh  ("ouncil  invite  tondons  fur  utores 
for  one  year  from  April  1  next,  including  elaetric  cablen  nod  windtiea, 

noimii'  MsA  pfaunGan'  mriii  timfaar.  Sc.  Ttmim  to  towii  dark 
(Dr.  H.  Uamfida  BoUihoi^,  before  8  pan.  Kuch  14. 

Ufarit  Vthm  1>iii|ilM  CmiDtll  inrit*  taadert  for  tapfis  daring 
,v«Ar  ending!  March  31, 190S,  of  Wtloh  coal,  claolricity  meter*  and 
duinatid  indicators,  cables,  ineamlMeent  InnipK,  ar<^  lamp  c«rbon« 
and  house  w>rsic»  fu*e  bo»<>«.  Ton  li  ri  tn  ('?in!r»»»»i>!  of  r<>>'tn  il. 
Town  Hall,  IlfonI,  by  27th 

ll/iiril  DiKtrict  (Council  a!«o  v  im  ^  :)d«r»  by  iust.  for  12 
inonthH*  HUpply  of  traiiicar  nceuKHurx  f,  xc.  Iwiu  of  tendar  ftom 
trajiiwavB  iiiannKer,  I^f.v mrvet,  llfiMil 

I.oiiKtto/t  Corporation  invite  immIi-t^  Imi  .uppU  ^it  il  cii  i  i  or  nf 
one  water- tube  Doiler  with  superliPaK-r,  brickwork  »eitingii  and 
nconsiioripa,  toj^ther  with  tbo  DMOHMy  pipoirorii.  TondoN  to  town 
clerk  by  '»  p.m.  March  SI. 

Kiny't  Lgnn  Corporation  in>ite  tenders  fur  one  2IIOkw.  steam 
d.vnAiuo,  eondenacr,  at«aiu  and  other  pipes.  Tenders  to  town  clerk 
(Mr.  I.  W.  Woobtenoroft),  Town  HoU,  Kiag'o  Lyam,  befon  noon 
mhimt. 

(lUnyoiB  CtKpatMm  njvrin  trndan  kf  Usnh  1  far  oloetde 
pauonger  mm|  mvohoMo  um  »  WMhiai  11*  tiwoonnr  ot  KoImii 
and  Jldl<at«eel*.  Focdw  of  Ualn,  tei,  ftmn  M*Mn.  Thoniaaiii 
and  Baiidilnndi,  Ml,  Wait  Oeoi0B-ilrM«.  Qkagvw. 

Lm«Ioh  County  CoimeU  roqnire  tender*  10  AJB.  ICoidl  7  Ibr 
12  mOBUia'  supply  of  eleotrie  lij^ht  sundriea,  mm  |ipoi»  lead»  fTtlH. 
bcltlii<;,  packing,  Ac.,  to  their  variouA  anylums. 

llifit  Yarmouth  Corporation  invito  tender*  for  tupiily  and 
delivery  of  two  wntcr-tiitw  boilera  and  a  iUXlliW.  steam  altemntor. 
Tondcrs  to  Town  Hall  by  noon  March  1. 

I'utltiim  (London)  llorou^h  Council  invito  IcndtTH  for  the  snpply 
of  electrical  mores  for  the  year  ended  March  ttl,  UHK3.  Tenders  (on 
printed  forms)  to  tlie  Town  Hall,  Fulhnni,  by  4  p.m.  March  l.'i. 

lliiU  Kleetrie  Lighting  coiniiiitloa  invito  lenders  for  supply,  Ac, 
of  inainit  and  cublei4  for  I'i  month)*.  T«ndcr«  tf>  cbatrman  of  eom- 
niiltec,  Town  Hall,  Hull,  by  noon  March  1. 

W'iUewdm  Diatnct  Council  reqnire  tender*  by  4  of  3Mb  iml. 
for  tnainteiuuico  of  ComwU**  tol«phaiita  and  nrire*  fbr  on*  or  Ibroe 
years. 

i<r,,'«  (  srv.uniti'Hi  iiiMte  tenders  for  rot.^ry  convertons,  trans- 
fonucra,  high  uiid  low-tension  .'iwitchboai'd.s.  A:c.,  forlho  v<iuipiucnt 
of  two  !iub-atationa.    Tenders  by  March  14. 

Siilfoid  Kle<-lricity  cotumittio  invito  tenden>  by  Man-h  4  for 
alleriklionK  to  two  »toragv  kuttenoii. 

Cfoijilon  Corporation  want  ttmden  by  11  a.m.  '2Mth  inst.  for  12 
tnonthR'  supply  of  coal  to  lliu  olMlricity  works. 

Soutkivark  (London)  CwMoM  niqttiio  teiukra  1^  4  jf,m,  March  1 
for  elartric  lighting  and  hootiaf  at  tlio  new  maaauin. 

TEXDEBa  BBOSIYEO  AND  AOOBPTED. 

natnmeraniith  (I.onilii!i;  C  luncil  have  rccoivtil  t'l,  foUawing 

tenders  for  cables  for  r-\ti  nsio;w. 

A  Williamton,  Wi  irrn  Elielric  Co.  tf|  .  .  £1  570    3  (J 

W.  T.  OlovM  A  I  <:    ]',n-J    ■•  i; 

St.  Hcleiu  Cable  Co.   1,«>7  1«  u 

.Hi«>ni«n!<  Brothers  A- Co   1,81110  0 

Klvctrical  Co   1,106  11  4 

itritish  Insulated  A  HsU^ Cabin   1,1%  10  0 

W.  T.  Henley's  Co.    I.IGH  10  0 

Callender's  Co   10  0 

I'oplAr  (Ivoiidonj  Kleetriiity  coniniittee  I'  .is  i,  .  rpted  the  tender 

of  the  Htirlinjf  boiii-r  C'o.  for  an  lulditional  boiler,  Ac,  at  X'l.U"i<>. 

IJiiliPock  A  \Viieo\  also  tendered  at  l-i,112.    I'or  a  puiup  (taadcii 

confound  lynci  cupaltlo  of  di.scharging  10,(100  unUons  per  hour,  tiie 

tandor  of  O.  •  J.  Wair  was  acce))ted  at  X2Ar>.    .loteph  Evans  A  Co. 

taodored  (baam-eomiiomid  tvp«)  at  X'-.J-'m,  ClArk«,  Chapman  ii  Co. 

(tooden-ooiaponDd)  al  £iSiO  and  Polaoraator  fii^piieoring  Co, 

(eonipouiid)  at  £14S. 
Hanrlobona  (London)  OnmaQ  hava  aeaaotad  tba  taodcr  of  0w 

Electrical  Power  Storaffe  Co.  for  «appl;  and  eroBfeloB  of  •  ataaage 

haUmy  at  .£2,418,  yrith  i:>fH  per  mnnm  Itar  nuintoiwiiaa;  olao  tbat 

of  C.  A.  Panon*  &  Co.  for  iunsiriRtioa  of  atairvajra,  floofing  and 

RTBting  of  ongin*  room  for  t2M2. 

I>ick,  Kerr  A  Co.  have  secured  the  contract  fui  jitsiiuuital  way 

work  in  oonnaetion  vith  tiw  extoOBioii  of  Boibetai)'  tramwa,)'*  to 


lio  I  Diii[,ieted  within 
ciinit'ii  uiit  In-  H'lfho- 
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Ettric  k  Huy  (But«)  at  1'1.'<,707,  the  \vork  to 
two  nionlh».  The  overhead  e<{U!piiit  :it  «  ill  bi: 
say  Tramway*  Co. 

Neath  Cor^innitioti  liave  accept*.!  ti'inlfi  nf  tin  llri-i-l 
inxhouse  (' I.  tor  wattmeters. and  that  nf  i;-,  <-iHlir  I  Vvjn  .'. 
"Megger  "  tu»tijij»  set  (arranged  for  'IM  volts  .inii  leudiDj. 
20  megohms). 

Itochdale  Corporation  have  accepted  tiie  tender  of  tlic  Urituh 
Tfaomaon- Houston  Go.iavaaBpiyaDdar««tion  of  Ugh'iension  throa- 
pbaaa  aititch  ge«r  and  oxtoaaiona  to  low-teosion  oontinnous-ewrent 
awfteliboaids. 

A.  H.  Marahidl  ft  Co.'a  eatitnato  of  £2,906  for  uiriiig  curtam  of 
the  tramway  car  abada  haa  boon  aeeepted  hj  London  Cotiuly  Comieil 
by  JiUM  for  the  provision  of  tocMideaoenl  electric  lamp*  butoad  of 
arc  lampa  at  Um  New  Cro<w  and  Canibcrwell  ear  sheds. 

CarUda  Town  Cmutcil  imvn  accepted  the  offer  of  the  Tudor  Ao«u- 
mulalor  Co.  for  the  mippty  of  a  MlMiy  of  290  typo  L  D.  18  colfat, 
at  i-7'2s,  payable  by  utao  iaatolmanto,  with  parannnm  Ibr 
maintenance  for  10  yoBiai  pagwUa  holf-yaorljTi 

I'crtb  Tom  OouadI  an  momwrfad  to  aeeni  Ik*  t«td«  af 
R.  \V.BlMkMlt4iOo.faraawtnHtioatf  tltopaiMtMrtwayaiiA 
oToihaad  iqilymrt  of  tk«  DimkaU-taad  iwnray  laitto. 

J.  G.  mite  ft  Oo.  (Ltd.1  bava  Meiuad  Um  oantcaal  iur  {ha  oon- 
venion  of  Lacraxo  Broa'  Duanoa  Ayraa  rnral  immtray  to  aketric 

Imetion. 

Itatti^^rsea  (London)  Council  have  placed  an  ordoT  wilb  Babooek 
A  Wilcox  fnr  three  wAi«r-iabo  ImmIots,  with  chain  giato  atokoTBi 

for  xv.eoo. 

Ilcrmundsey  (  London)  Council  have  acrepte<l  an  offer  by  fifoaara. 
Urown  &  Sun  to  maintain  the  artesian  well  and  pomp  in  caniMOtiiMl 
with  the  generatmg  station  in  working  or>ler  for  i'2'i  per  annum. 

London  (^oitnty  Council  on  Tniwdaj  accepted  the  tender  of  the 
Jmt.  Keitb  &  filaeiuiiaa  Co.  fiw  tvoaieotrio  motora  for  tbo  ventilating 
appumtoa  at  Daalrateaat  aalioal,  mitoehapd. 

Buy  (Laoea.)  Mb*  Hd«pital  Doaad  Imto  aeaaptod  tiw  tandar  of 
Aslmwth  *  Flkffcar  faraa  on^pna  for  thoaleetiie  lighting  inataUotion. 


Maam.  Johnaaa  *  FfaflUpa  hm  aoanaad  tho  agntmot  from  iho 
Adniiialty  for  two  d.-e.  dyoamo*  for  Sfacomeaa  dod^ywdi 

BUSINESS  NOTIOBB. 

Meastra.  1>.  H.  llounelU  A  Son  (Ltd),  Moi timer  stfoet, 

I.ondon,  \V.,  rntk  uh  to  nutkc  the  following  aimouncvtneut :  - 

"Our  attention  h««  tHirn  caIU-J  by  iievetal  of  onrfklanda  to  a  oUenlar 
•inaiiatin»i  from  a  lirm  who  have  recently  oowinnnawd  Inniiuas  under  a 
name  similar  b>  that  of  QOr  eompnny.  As  it  it  oallintatMl  to  niisleid,  «* 
take  this  opportunity  of  lafomiioR  you  tlint  the  dm' in  qnextion  ha*  no 
oonnecttoD  with  UBwbalover.and  thntour  h'teincs*  I*  beinx  carried  on  under 
the  same  personal  managetneat  and     ihc  'Mirue  a-ldrexses  lut  hcratofore.'* 

"Ml  vxr*).  Hownril  Marryat  and  Hany  Alexander  I'lnee  (trviliug  as 
M.iLT\(ii  A  I'kcc),  electrical  engineers,  2hS,  Hatton-gardeii.  London, 
t,.C.,  have  dissolved  partnership.    Debts  by  Mr.  Marryat. 

Me««n«.  .lohn  Hontch  ajul  Colin  Uoll  Heaviaide,  elertrieal  and 
inpc':rtnlc»l  engineers,  14.  Neville  street,  Seweaitle  on  Tyne.  hikv« 
ili-sn]  v<  ii  purliiership.    I'obts  by  Mr.  Hontph. 

M'"--<r>.  Oeo.  ICdwd.  Vint  and  Maurice  Edgar  Moaa  Vint  (tbo 
liiit  I  liiks  traded  at  Itusholme-road,  ManeiMOMr.  oa  an  akotncal 
I  ti^'itR'.'t  I  havu  dissolved  partnership. 

Ml  ssrs.  Cie«.  Urearley,  .loseph  Horro\,  and  .liune*  Itertram 
iiorrox,  nieclittiicnl  tt>n\  eleetriod  engineers,  00,  Back  0«orge-st., 
Manohest  r.  hi.v.  iii  sHhed  partnaiahip.  Dolitob,v<I.A-J,B.Uorrox» 
\vho  continue  as  Hurrox  A  Co. 

BAxrKsopTom,  UQoiDAnoim,  fte. 

The  National  Klectric  Traction  Co.  ii.Ul.)  i*  to  he  wound  up 
voluntarily.  Mr.  L.  Morse,  Queen-street,  Liuidon,  K.C.,  is 
!i<]nidator. 

A  meeting  will  be  hold  on  Marcii  Aj,  a  I  H  and  U,  Ureal  James, 
street,  Dedford^oir.  London,  W.C,  to  receive  an  aoeaunt  of  tho 
winding-up  of  tboBlaeliO  Idalitiite  (Ltd.). 

TIh  ^UseluiigBOfDr.FraaBrkllunRerfurd  1  -awtnan, alectrieal engi- 
itcci ,  M,  Viietoria.aliaol»  London,  N.W.,  is  suspendad  for  fhiaa  y«an. 

A  first  and  Bual  dividend  of  4;  id.  la  furaUa  at  117,  Si  ATaiy- 
street,  Cardiff,  in  tbe  bankniptcy  of  Thoe.  wilUaiua,  daatrtod  ongi- 
oaar,  64,  Bridga'atreet.  IdandufT,  lately  residing  at  Cardiff. 

Mr.  A  F.  Umimay,  92,  Old  Jewry,  London,  £.C.  (witb  a  eooh 

ittao  of  inniaatloin)  baa  baananiointedliaaldator  of  tba  Sir  Hlnui 
Ihiiu  BlaeMcal  *  Bnginaaring  Oo.  (LU^. 

Claima  againat  fha  Eloateiaal  Fiitinga  Co.  (ltd.)  niuat  bo  aani  by 
March  81  to  Mr.  J.  D.  Pattulto,  96^  Loodon  Wall,  London,  E.C. 

A  nuatiOK  wUl  faa  bald  «tt  Havdi  94  at  .^llMon-ehbn.,  Briatol,  to 
reeeiTO  on  aeeoont  of  tba  irindbi^  up  of  tb*  Both  Eleelirilc  Mfg.  Co., 
Ltd« 
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Plant,  ftc,  for  8*le.— Mewr*.  White  15roB..  tnifineera.  High- 
Btroi't,  Stratford,  Lutidon,  E.,  h»ve  some  elci'tric  lighting  plant 
for  salv,  including  a  pair  of  Kiwton- Proctor  compound  liorizonliU 
engine*,  Cronipton  dynamo,  loeo  t.vpo  boiler,  portable  Marnhnll 
engine,  Ac.    Sec  also  advorliRenienl. 

A  KtO  n.p.  Babcock-Wilcox  Itoilcr  i»  lulvertisod  for  sale  In  another 
column.  Applications  to  Mewrx.  Tcbbitfa.  Latona  road,  Old  Kent- 
road,  London,  S.K. 

Accnmolators  for  Sale. — ()tfcr»  arc  invited  by  King's  Norton 
(iiiariiiiui»  for  purchase  and  removal  of  some  sloraj^e  cells,  with 
gla»s  boies,  insulators,  *c.  Further  particulars  arc  given  in  an 
advertisement,  and  the  accumulators  mav  be  scvu  on  application 
to  the  uteward,  Infirmary,  Selly  Oak.  near  hirmint;ham.  Tenders 
to  the  clerk  to  Ouurdiana  iMr.  It.  .T.  Curtisi,  GuiMhall- buildings. 
tStt-pliensoii  .street.  Kiruiinghain,  by  March  6. 

Premlies  for  Rale.  &C. — Messrs.  Furbcr,  surveyors,  valuers  and 
auctioneers,  3.  Warwick-court.  Gray's  Inn,  London,  W.C„  will  offer 
for  sale  at  the  Mart.Tokenhouse-yanI,  London,  on  Mnrcli'iat  Up.iu., 
a  substantial  building.  No.  15H,  I'drriugdun-road,  comprising  a  ware- 
house and  factory,  of  which  particulars  will  bu  found  in  an  advertise- 
ment elsewhere.  These  premises  were  formerly  in  the  occupation 
of  Messrs.  Ely  Bros.,  the  well-known  ammunition  manufacturers, 
who  have  now  erected  new  workx  at  Edmonton,  where  the  Farrmg- 
don-road  branch  of  the  business  will  be  carried  on. 

Messrs.  Stimson  &  Son.  8,  Moorgatc  8tr<!«l,  E.C.,  and  2,  New 
Kent-road,  S.E..  London,  have  extensive  factory  premises  (close  to 
'V'auxball  and  Nine  Elm<i,  with  frontiigo  to  the  main  road)  to  let. 
See  advertibcment. 

A  ground  floor,  area  2,700  super,  ft.,  c<juipped  with  electric  power, 
and  suitable  fur  general  cngiticvrin^,  is  to  let  .\ppUcations  to 
Messrs.  Marshall  A  Co.,  Ciunpbrll  Works,  8toke  Newington,  Lon- 
don, N.    See  advertisement. 

Same  premises  at  Ijitona  roa4l.  Old  Kent-road,  London,  S.E..  are 
to  be  sold  or  let.    Sei'  advertisement. 

.\  corner  warehouse  near  London  Bridge  station  (total  area 
21,(MX)ft  >,  with  two  cranes,  lift,  electric  light.  Ice,  is  to  b«  let  or 
sold ;  also  a  freehold  new  factory  on  the  canal.  Old  Kent-road. 
Apply  10  Trustee,  'i,  Crediton-road,  West  Uampatead,  N.W.  See 
advertisement. 

"Cheap  Steam pamphlet  is  issued  bearing  this  title  and 
dealing  with  the  well-known  autumntic  slukcrs  manufacture<l  by- 
Ed.  Bennis  &  Co.,  of  Little  Uiiltun,  Bolton.  Besidt-M  making  the 
stoker  which  bears  their  unme,  this  firm  design,  build  and  instal 
complete  forced-draught  furnaces,  gas  producers  for  steel  and  iron 
works,  steam  or  electrically -driven  coal  atid  ush  elevating  and  con- 
veying plant,  bond  conveyors,  picking  tables,  cable  cunveyors,  cable 
railways,  automatic  coal  weighing  and  recording  machinery,  and 
many  other  machines,  besides  accessory  plant  and  apparatus.  The 
Bennis  stoker  needs  no  description  here,  but  it  is  interesting  to 
observe  that  there  has  recently  been  added  to  the  systi-ni  a  com. 
pressed  air  bar,  into  which  air  is  pressed  by  the  aid  of  a  minute 
steam  blast  in  each  bar  separately.  It  is  thrown  with  great  force 
into  the  lire,  thus  combinmg  all  the  benclits  of  mechanical  firing 
with  forced  draught  of  the  best  ty|M;.  In  the  latter  portion  of  the 
pamphlet  tables  arc  given  of  figures  obtained  at  tests,  and  these 
show  excellent  results.  .\t  a  test  at  the  works  of  the  Buttorlcy  Iron 
Co.  the  coal  used  with  the  Bennis  stoker  could  uut  be  burnt  when 
hand  fired.  Its  value  at  the  pit  is  given  as  only  Is.  per  tun.  In 
spite  of  this,  however,  6'IWlb.  of  water  were  evaporated  per  pound 
of  coal,  as  compared  with  4't4'2lb.  of  water  per  pound  of  coal  at  2s.  Od. 
per  ton,  whin  the  latter  was  hand  fired.  Thus,  the  comparative  costs 
of  fuel  reiiuired  to  evaporate  1,000  gallons  of  water  weroUid.  for  the 
cheap  coal  used  in  conjunction  with  the  Bennis  stoker,  and  '2s.  Hid. 
for  the  better  cnal  when  hand  fired.  Included  also  in  the  pamphlet 
are  some  uaeful  tables  and  data  relating  to  the  properties  of  saturated 
stcniii,  imprrft-ct  c( mbustion  losses,  and  the  weight  of  water. 

Spetd  Indicators. —MoMrs.  Stauitton  A  Co.,  BIythe-atreet, 
lU-thnal  Orccn,  I^oudon,  F..,  send  u*  parlicular.4  of  the  "'  Staunton" 
speed  indicator  for  trnmcars.  This  indicator  register*  the  total 
number  of  miles  travelled  by  the  car,  the  rate  of  speed  at  any 
moment,  and  (automatically)  the  iiiasiimu'ji  speed  reached  during 
each  110  yards.  The  indicator  can  be  luoilo  to  register  high  speeds 
over  other  distances. 

Phno-Bogravioff.  — Many  of  our  rcalunt  are  inl«rdst«d  in  the 
subjirt  of  phi>lu-prucess  engra\  ing,  ami  may  like  to  know  that  in 
the  "  Hntiiili  .lounial  of  I'liotography,"  there  in  now  included 
"  riiolo- Mechanical  Notes,"  in  which  the  various  procejisr!*  of  repro. 
diicing  engnivings,  .Vc,  arc  dealt  willi. 

Export  Merchant  Shippers  Diiectory.— Maimfucturers  and 
HUpplior«  of  eli-clrical  goods  for  cxpnit  will  gather  some  useful 
information  from  the  xelecU'd  list  of  shippers  and  agents  in  the 
chief  towns  of  the  I'nited  Kingdom  which  has  been  prepared  by 
Messrs.  I>eiui  &  Sun,  ICOa,  Fleet-street,  London,  K.C,  uttd  is  just 
published.   Tliis  is  the  fortieth  annual  issue  of  the  "  Export  Mer- 


chant Shippers  of  (ireat  Britain  and  Ireland,"  and  every  portion  of 
the  book  lioii  been  carefully  revised,  and  special  attention  given  to 
an  index  t»  the  class  of  goods  shipped  by  the  firms  whose  names 
are  listed.  A  work  which  has  for  so  long  secured  a  favourable 
reci'ptiun  from  shippers  and  merchants  may  be  safely  recommended. 

Cataloffats,  lie.  Wo  have  received  from  tlie  Electrical  Corpn., 
»5.  Gracnchurch-street,  London,  E.C.,  copy  of  a  new  catalogue  of  tlie 
"  I'luto  "  system  of  electric  hcating,&c.  In  the  accompanying  iltustra- 
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tions  Fig.  1  shows  the  "  Balmoral  '  design  of  healer.  Tliis  has  an  art 
stal  body,  pierced  over-panel,  cathedral  glass,  ami  has  two  switches 
d  a  Binoll  lamp.  l)imen»ions  »9in.  by  '21in.  by  lUin.  Fig.  'i  is 
the  "  Buckingham  "  dcsi^,  of  similar 
make,  31in.  by  •2><in.  by  Um.,  and  Fig.  » 
the  "  Windsor  "  design,  in  antique  ham- 
mered copper  studded  witli  cut  crystal 
jewels,  and  fitted  with  two  switches  and 
two  small  lamps.  Height  SiOin.,  dia- 
meter 20in. 

Messrs.  W.  T.  Olover  &  Co.  have 
ready  a  new  catalogue  the  feature  of 
which  is  a  second  grade  cable  termed 
"  non  aasociation  "  rubber  c.ible.  Judg- 
ing from  the  samples  we  have  refeivel 
this  class  of  cable  should  be  scrv  iceable 
in  those  cases  where  the  best  class  of 
rubber  insulation  is  not  specified. 

Messrs.  .-Vrnold  Goodwin  A  Son,  Sum- 
ner-street,  London,  S.E.,  have  ready 
some  new  sheet  lists  of  pulleys  and 
shafting,  hangers,  brockets,  self  oihng 
and  swivel  fittings,  Ac,  and  ati  inter- 
esting loatlot  treating  of  suspended  liftways. 

The  A.K.(i.  English  Mfg.  Co  ,  4  and  r,.  New  Coinpton  street, 
London,  W.C.,  have  ready  a  new  Nernsl  lamp  list  in  which  the 
various  types  of  this  lamp  are  iUustnitcd  and  dcscribwl.  The 

"  Express  "  (large)  typj  Nemst 
lamp,  which  gives  li"hl  immediately 
the  current  is  switched  on.  is  shown 
in  the  illustration.  The  glow  lamps 
shon-n  arc  switched  off  automati- 
cally when  the  filament  of  the  Lirge 
lamp  is  alight. 

Condensing  plant  is  the  subject 
of  a  new  circular  pubU>hed  by  the 
Mirrlees  Watson  Co..  Glasgow. 
The  surface  condensing  plant  sup- 
phcd  by  the  firm  to  Glas^w  Cor- 
poration for  the  tramway  power 
station  of  Tiuxton  is  illustrated, 
as  well  as  a  number  of  separate 
pieces  of  machinery.  Several  hori- 
zontal drv  air  pumps  arc  also 
shown.  There  is  oUo  rco<ly  a  circu- 
lar relating  to  surface  condensing 
plont  iniitalled  at  a  flax  mill  at  CalcntU  on  the  Itiver  Iloogly. 

The  Anuiirdiict  .Mfg.  Co..  of  0,  Farringdon-avonuc.  London,  E.C., 
have  prepared  a  cost  book  of  jVrmorduct  wires,  cables  and  conduit 
acccsBories.  The  Imok  is  iiwned  in  pocket  form,  contains  27ti  pages 
of  printed  matter,  ond  a  diary  for  lOOvi. 

A  new  pamphlet  hoi*  been  prepared  by  Aron  Electricity  .Meter 
(Ltd.)  illustr.itingaud  dcscribingthc  Aron  altemating  curront  motor 
meter  and  giving  instructions  for  fixing  and  starting. 
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The  ( icncral  Electric  Co.  have  issuoJ  u  »vaM  booUrt  IHlUtnUinff 
special  linos  of  battery-rin'^inR  telephone*,  tec,  whWl  bavA  Wn 

(k>8i{;iK'<l  to  meet  the  dematid  lot 
chcup  indoor  and  Bhort-di«liin<'<' 
inatruiuetilii.  I'urticulars  arc  ifiviii 
nlao  of  acceciwrid  smitable  for  ii.-m- 
with  the  ifintriiments  illustnitnl.  A 
coiiipri'licii»i\<'  ^ii  of  ilia\Tuiii-4  o( 
riiiiiiirliiins  ir.  uii-lucU'ii.  Tlic  illus- 
tr.itiijii  lii-rcvutli  showB  mi  iMlon-inii 
niiHiiriilioM  liattery  set  to  mi 
ilcnk  or  tiible.  The  coriipaiiv  iiotifv 
thtti  tlifv  have  arranged  to  pliii'^-  at 
Ibr  disfti^iU  of  kbair  eiutt>oi«r«,  ft<H 
of  rtiargi-,  the  asTTiM  of  ft  large  start 
Of  ts^ati  telepbmM  matfaten  to  riv  e 
advice  reipcctiag  talephone  iiMlalMioiM. 

A  new  Mhe«t  of  distribuUnK  boards  ia  iafoad  bjr  BniMt  F.  Hoy 

(I.t*!  I,  of  rumilen  Town.  London,  X.W. 

Exports  of  ElMtrical  Apparatus  and  Mateiial.— The  follow- 
inp  bst  tfivM  ullicial  partiinilarn  of  llic  cxpiirtH  of  l!nt:sh  manu- 
factured I'lwtrical  nppikrntOK  and  iimHTi.il  (induiiini;  ti  I.  (»rnph  imd 
telephone  w  in  and  tuateriaU,  but  not  including  electrical  luachinorv, 
which  ia  not  separately  ttteUM)  ban  Febk  15  to  81,  with  the  potu 
of  dcatiuatiou : — 

4fHeo-AI«xaadrla,  tm ;  OaM  TowB.  MMt  (iwlaafaig  ITS  tcltRtaph 
natwial) :  !i*li«oa  att ;  DmWa,  (Indiidlag  £903  talegraph 
material!;  Ka>>C  London,  £ii9  (incladin;;  £10H  t«lef!Taph  materiafl ; 
Uombasa,  £17:  I'oit  Klixabelh,  £US  IncluiliriK  V.>  telegraph  mate- 
rial) :  8ai  J,  il"  i  Ar;ifnlina — ituenon  Ayrts,  t'  l-—  (inclu<linK  ±:SSt  tele 
(jrapli  ttiipiiintu-    ^virr.iiii'ii  -AiklAiile,  f-iOi* ;  Aockland, 

XU3;  I  rtiiiiiMlt.  £1.;  .  UuL»ii,  12^.  MflLouine.  I'tlO  (incluiliiiM  i::UO 
lalMHwh  win  ) ;  I'erUi.  £diO:  Svanov,  £I'JI :  WellinKton.  £im.  .\!<'i,t. 
COT (lalcKr^ph  apparatus;!    /<.,' ri'nn -0=ten.  f'JS.  tii\t:il — PBmaniliUi-«, 
£317  i  tolegntnh  mat«rial;v,    CVyf  m- t'ulombr^,  £i'»1'.>.    <  7i<ii,ii.-(  I-!aii:lt 
£'iO  telfRrapn  niaterialj.    t'hxh    Ii|ui.|ii  ■.  t.v.i     r  (,  u  i  -  tUnton,  £l.>j 
(telegraph  eablr)   /'I'tm-^— I*«ri».  £101.  LVrauwy — (  j'ogac,  £1U  ;  Uam 
bug.  fa.'iS  linchidint.'  il'.'.'i  Irl'Kraph  matvrlal].  l'iihntUar~ILiSM'>- 
(ineluding  £44,<°>10  trirk-raph  cabin  .   HMand—hXMVtitm,  £H<V  IlotU'i 
dain.  £11.    Ilomj  A'.m.?,  £167.    /n-<i<j— Bombay.  fJ4»   including  £170 
t«W'i^ph  mauriitli  :  Calcutta,  £l.'.':<'.»:  Karaenl,  £10;  Madra*.  £'.'H 
Moji,  £J.i<; ;  Vukobama.  £I.17!<.    /■/i(7iyiyiNfii- -Miini^n,  £1  >l7fl 
(subinariiip  tal'li' .    Straiti  SiltUiurntt    Venui^,  £tiC  ;  Siiiir  iii'T.-,  £1U. 
iuHru— Haloniki.,  £1U  itclegraptt  material'.    U.S.A.'-'Svx  Vork,  £11 
Phyadalphia.  £ir  Total  ilM^SIW,  agataM  tlCfiW  ia  Ite 
[hHt7«ar(F«b.  17toS9). 


COMPANIES'  MEETINGS  AND  REPORTS. 
Gkafiai  Oron  ud  Stuaiid  llMkiidty  lap^  j  Corpn.  (Ltd. ) 

The  annual  owlinary  veneial  meeting  waa  held  on  Welne«day,  Mr.  W  K. 
Ki  uiM>n    Cbiiiruuin  iif  [!:•  Htiard  pit-aiding. 

t\w  SKi  IlKT.MtY  Mr.  K.  W.lniot  ficalr.  I  (  I  rtid  the  nutUc 
COivvnini;  tbc  nirrtmi;. 

TteCUAIltMAS  then  laid:  Oentlemcn,  this  is  tli«  eighth  year  that 
I  Lata  had  tha  plaaaniaof  aaMilog  tb*  abarcbolders.  and  durtog  that  tuni' 
onr  progren  bai  been  yny  gnat  indwd.  I  find  that  when  tiret  I  had 
Ihi'  honour  of  rcpre-<>ntinR  you  an  your  Chnirman  that  the  total  niimli-  - 
:■!  !i;-ht.-  Vfhich  we  were  suppl.viHK  win  only  a  litl'.e  niore  than  tlio 
adUitiiins  which  we  have  made  during  the  poat  year,  aud  chat  vviil  -hi  -.v 
]roa  the  rale  of  progress  al  whieb  we  have  been  going.  The  incr  m-.  hit', 
yoar  in  the  whole  of  our  dintriets  was  193,700  lamps,  and  this  is,  a.^  far  a--^ 
1  know,  a  record  by  »ny  company  rxprpt  the  record  which  we  establish!^ 
of  our  company  in  tlx-  ye»r  I'l  n  M  1 1'3,710  lamps.  Our  grand  total  in 
all  our  dii-lrict!  in  at  prmnt  710  711.  anil  thi-  result  of  tbnl  |i|-ure  <9  Hint 
Wi  lire  now.  I  th'nl:,  Iho  f^^nrth  i' >mpany  n  l.oi)il  )n  ;'.  [uiniof  ■J  iiii'ly. 
Ot  this  increase  in  li);h;',  73,7:i!°.'  have  been  added  in  oar  West  Kod 
dtitliels.  That  ie  a  ^ery  l<rge  namber,  and  ia  the  hkhait  we  have 
yet  aeqalnd  In  any  one  year,  and  it  lirin<^  our  grand  total  to  WS.fiT.I  in 
the  Wi-^l  Rn'l.  We  have  during  the  ye-r  <  'iiipleted  thi  buildin;,*  of  the  in  * 
Htation  in  tlie  Grmtn  T.trk.  wliioh  v^iW  •  n.iMf  u-i  '.o  trxl^  iul  our  uji  ralioti-i- 
We  have  been  nWo  abli»  to  e  inipltti.'.  and  nil  o.-ily  to  com  pi  t.!-,  Inii  to  pr.ni- 
to  be  sattsfaet  iry,  the  dual  Mipply  fur  iliriitrrji  no'l  oihi-r  iiuiMlm-  *  w  li.cli, 
•nder  tlie  advica  of  our  engiMiier,  wo  or|.*:n:i.<>-il  m  r  liillo  ijinn  buck. 
Tliat  system  was  at  litst  somewhat  callnl  in  'lue^tion.  but  1  am  »:la<t 
to  aay  that  we  were  first  abli<  Ij  natiafy  the  arbitrator  a|ip.>inttd 
to  .  .ii^iibr  ihr  1  niirrment-  of  Lon'lon  County  Council  at  I'mrr  I, mo 
llir.il..  ami  i.i,r.iju._nlly  to  satisfy  the  authorities  of  tli-j  County 
Couiioil  tli«imsi'lM-H,  that  our  supply  was.  ia  fact  and  in  uutb,  a  dual 
supply  Kullicieni  to  t-jmply  with  their  reqaicemeBlo.  In  dealing  with 
the  aceount.*  1  may  point  out  that  we  bate  £100,000  more  share  capital 
to  daal  with  than  lu^t  year,  and  that  our  loan  eapital  i.<  increosM  by 
dMO,000.  inn  o  >t  »n  wiilcli  hai  to  In  proviilod.  The  balance  on  capita) 
account  'if  i-'.sT.Ill  i"  i  mm  whi  h  iias  been  spent  by  ii9  in  thi' City,  and 
tili'-  u  whicli  1  4iiiU  ti  iw  "r.wf]  ifo^i;Mk^to  ni,,k'.'  Later  on.  ilie  revenue 
acouuut  ia  morn  lialiidactory  than  it  waa  lost  year.    One  of  the  moat 


important  items  U  the  expenditure  on  coil.  In  our  caas  the  only  fair 
wiiy  of  estimating  what  the  consumption  of  coal  ia  is  to  eonaldar 

what  the  actual  c^it  of  co^il  for  the  wholn  undertaking,  and 
I  am  kUiI  to  inform  you  tbu'.  ihi-  coil  nf  rial  pr  Itoard  ol 
TfAde  unit  m  nearly  one  tenth  of  a  pt  nny  l»«8  tbim  it  wax  list  .rear. 
Tliers  is  a  saving  on  oil,  wast*.  Aix,  the  iigare  this  year  being  £7.'>5, 
■gainst  £1,801  lairt  year.  The  purclutHe  of  current  ia  bulk  has  incrassed, 
and  tor  two  reasons.  I'lriit,  the  more  ooonomieal  working  of  ooratations, 
and,  seeondlr.  that  then-  has  been  a  greater  demand  (or  enrrent  in  the 
Wi'»l  Kad.  The  »iim  oI  £Il.oOl  tia?  been  written  to  dcpreciAtioti  uc.o  int, 
sK  "jiJiinst  BIO.OOttKxt  year,  find  w.j  thmk  that  thi-i  n  u  Miiyii-.eatiinoLint, 
hav.ng  regard  to  the  fact  that  we  keep  our  pUut  in  a.*  good  order  a.*  we 
possibly  can,  no  law  tiiaa  M,IMW  hoiag  iveiit  on  main,  4ke„  during  tba 
lant  year.  On  the  ereffit  ride  el  the  aeeomit  It  ia  Mtisfoetory  to  note  that 
the  f ales  in  all  hiive  inerea.ied  from  £tlO,OOflIastye«rtn£I'»2,S77.  The  net 
rev<  ii'jo  aci  Duut  b1io*4  a  carryforward  of  l.^u.'Jilii.  sgnin't  £IM1I  Imt 
yiir.  Hjl  ol  thin  net  n  venue  it  i-  pr  posed  *n  p.iy  a  liivid.  oi  ■  f  s  per 
c-nl,.  the  same  amount  ni  wo  paid  la^t  year,  and  to  c:iriy  f  ji  nird  L'  lO.'JJl. 
Depreeialion  is  inereased  by  £11,000,  and  now  stands' at  £7t'i.UtK).  The 
piMiiBa  aecoant  is  iacreaaad  by  £1MSV.  and  tho  total  meiee  of  the 
ODOtpoay  now  oomei  to  £S9t,B77.  agalnet  CSOS.TfM.  These  reeervee 
now  amount  to  no  leu  than  93  per  cf-nt.  of  the  actual  rxpen  liture  mi  the 
West  Hnd  distriot.  It  ia  true  that  tb'^nn  htvn  bren  nn;  loyn)  in  our 
biiiiness;  but  tbey  bare  been  v.-ry  well  cmi>toy<  J.  and  I  for  one 
.Hhciuld  be  sorry  to  deal  with  them  otherwise  than  in  that  way.  Mr. 
Fltdgate  then  ga%-e  a  leoglhy  aoconnt  of  the  agreements  entered  into  with 
tliw  Conatruetion  Compsny— the  Charing  Crass  anil  City  Kl  wtrio  Co.  He 
said:  Worits  t>  the  eitent  of  upwards  of  £l,0OO,liiJU  have  h  tn  done 
andor  those  contracts,  and  for  prar^tical  purposesi  thiM'  works,  the 
important  worii^.  have  ni<'.v  been  I'liuilied,  an. I  ili.k'.  \u-.t\f,  ti\  we  do 
not  think  that  it  U  right  to  further  continue  the  work  of  the  Construction 
Company.  It,  thetefoi*,  bftanw  MaeaaaiT  to  oa  to  oonaidar  tho 
proper  way  ol  eloting  the  whole  of  the  aceoont*  of  the  Conitroeilon  Oob^ 
paiiy  Sow,  tlr*!.  I  am  idad  to  say.  on  taking  the  accounts  of  tho  OkHt- 
^tii'-tlon  Conip.any.  we  are  able  to  tell  you  thi-  that  the  effect  of  tho 
trading  ol  tlin  Construction  Company  during  tlie  yearj  thu'.  t  hx-  been  In 
eii-item-e  is  th.Tt.  oat  of  the  prot':'..<  wbioli  have  lieen  em:^'  1  l  y  it  as  a 
Cm^truotion  Coiupany,  it  has  b,<en  able  to  defray  thu  inlvreiil  on  tho 
whole  of  the  amounts  whieh  have,  from  time  to  time,  been  borrowed  by 
it  of  your  --."mpany.  The  re<t:tt  nf  our  arrangements  in  regard  to  this 
matter  will  tint  lli-*  li'thili"i.  <  between  the  Conslrnclion  Company  and 
y<:iii  ('iini|nii',  HI-  p'll  .III  .11  I  t  ,  anil,  a^  ■■vai  ori);i"nIly  intrini.  I  l.y  us, 
t!iat  the  whole  of  the  share  capital  ol  the  I  .'.y  undeitAkiiix  inould,  in 
fai  t,  be  held  as  an  ai>9ct  for  the  benefit  ol  aud  it-  a  fe<  Jer  to  your  Com- 
pany n<  a  whole  The  eflfoct  upon  the  aceount.H  «ill,  of  course,  bi  eoo> 
i>i4erably  to  simplify  thfin.  The  arraDgcmeni  wo  ore  now  proposing  hae 
l»on  coniider.'d  mo^t  ciri'f  ully  by  eouniiel,  and  we  arc  a<lviiea  it  Is  a  proper 
one  to  I  nil  r  ii;i  ,  iiiul  1  nuiy  ad  1  that  that  advice  is  quite  in  accordance 
with  the  of  thi'  II  U'l  .d  Trade  auditor. 

Mow,  an  to  the  City  undertaking.  We  arc  iguite  cmtentod  with  the 
pfogtesa  we  have  made.  e.M«  lampa  have  bi-en  added  doriog  tho  |ait 
year,  making  a  total  of  upwards  of  900,000  lamps  ao'iuired  during  lha  loir 
years  we  have  been  In  nnniness.  I>nrit!i;  the  year  f^OVOOO  have  bean 
spent  on  eapilal  account,  and  the  loan  ao  nint  increased  by  aOCDO 
£SO.<>00.  Tho  purchase  in  bulk  by  the  City  undertaking'  of  the  West 
End  iinderlaliinfj  in  trteally  di  i  re.i-.in>!.  the  anv.iunt  having  bc-en  last  year 
onlv  Itiir.t  Itepairs  hav,>  increased,  of  couise.  the  sum  ii!  £1,434 
having  been  spent  in  IWM,  against  £SB7  ht  1003.  The  Miles  of  OOC^ 
rent  amounted  to  £7H,4Sl,as  compared  with  £56.0ii0  in  the  previooa 
ll'  raoiilh*,  which,  I  think,  i«  a  very  satisfactory  result.  It  is  n  iito  true 
t!iai  no  .ll  prciation  hasyetboen  chsrgtd  against  thii  atco  rnt.  but  upwards 
o[  £4,(iou  hai  been  spent  on  repairs,  and  our  en^^  iner  iis^iuic.  iii  that 
lit  the  present  time  there  is  no  depreciation,  as  n  niatti  r  of  fact.  The 
plant  is  all  new  and  has  been  carefully  used,  and  it  ix  only  now  in  many 
res|ieeis  (ust  oompleled.  Conseqoealiy  it  does  not  asem  to  us  at  present 
wise  or  neeeaaary  to  put  aside  aajthioig  (or  depioeiation  The  iialanee 
iiceirdingly  thus  carried  to  net  revenue  amounts  to  £jj;i.27l.  a;.Minst 
1.  1.109  in  the  pn  codini!  year.  In  the  previons  year  there  wn'^  a  di  bit 
balance  of  £77!f.  which  has  been  wiped  off,  and  it  has  been  neocsiary  to 
provide  intatett  for  debenture  bonds  amoonting  to  CUdlDJb  aiunat 
£14,800  in  the  preceding  year,  whieh  hat  taken  £4,000  from  revemie 
account.  Temporary  loans  arc  £l,'.HKi.  a).r>inst  £j.40}.  which  has 
absorlml  a  further  £'i,4)OI).  That  i^  to  lay.  we  have  had  tvi  provide  an 
iiicrea-<  d  sum  for  intercut  ot  about  L'i.ilOO.  Nolwitb^itiinding  this  increase, 
til.  pii'd  rence  ilividcn.j.  now  amounting  i:)  tb-i.ilibl,  has  been  paid  by  the 
City  undoitaking  to  the  eitent  ol  £IU.7.3.'i.  left  £7,;i74  to  be  borrowed 
from  the  West  Und  aadaitaking  under  their  goarantsa.  i  «Mdd|oit 
pvint  ont  that  this  £7,874  is  not  a  deficit  on  this  past  year'a  working, 
dhe  ocIiirI  anio.int  required  from  the  West  Knd  undertaking  to  provide 
the  divi  lend  on  lli  '  City  undertaking  preference  ahare."  in  respKt  of  the 
\>\>l  yt-ii  wa*  only  il.ft.MJ.  Now.  geulleineii,  1  think  it  is  only  u<!i-ea.-iary 
(or  iiie  n  iw  to  pomt  out  to  you  what  ia  our  general  position.  Oo  both 
uiidiriaikings   our  capital  expenditure,  as  appears  in  the  aooounle. 

about  £-i,l<>7.OI)0  Thia  la  reprascnted  by  nearly  £I.OOi>,<N)0 
v  i-rii  upon  o40  mile*  of  mains,  lo  fva  have  Iherv  n  ronsiderable  aatet, 
iin.l  n  little  over  £l,0O0.i.»')O  spent  on  stations,  bail  J  mlm  and  michinery. 
iiii-e  -taUons include  Uo»,» lo  re  lliei'j  is  pliiut  o(  tliu  ln  -.t  Uroi.  Oiii  City 
bub  stations  are  Lud^ate,  I'enchutoh  stieet,  C.uinoa  street  aud  BcecU- 
atre«t,  all  oomplets  and  in  working  order ;  and  then  for  our  West  End 
underlafcing  we  iiave  Lambeth,  Short's -garden,  Maaden-laDe,  and  itt. 
Martin's. lane,  with  available  spacs  for  farther  addlt  ons  at  hibort'a- 
g.irden,  while  we  have  under  consideration  the  question  of  using  Maiden- 
lane  lor  motor  grnciatorK.  It  has  been  nocessary  for  us  t;>  spend  this 
Urge  capital  amount  Vou  may  aay,  "And  wlien  are  you  goin;:  to  -top 
spending  ? "    Well,  gantleniea,  if  we  ever  actoaily  cease  spending 
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ue  3hull  cease  uorkinti.  I'^Muu'  it  uill  bo  noeMaarj'  (or  113  always  to 
ipeml  a  certain  nmouiit  011  v»|iluil  accannt.    Now  Bow,  nt  present, 

CIOTI^sb  some  '200,000  liimps  for  the  SLi|ipt>'  ct  Ihe  \Vc*t  I'.nil  in 
nik,  and  nc  arr-  suppHini;  ut  th<^  prrfint  time  In  the  City  .'tOO.lHXI 
Ump*.  Til  brii>K  It.iw  up  to  hik»,WH>  Lkhik,  llmt  is  to  s^r,  to  in  iiviiU' 
for  111*  'Ji.lil.Ooli  us<-  lor  bulk  In  Uit'  W'vM  F.nd,  the  1  1  !•  i' >  ■,  .  arc 
now  suppjling  In  tb»  Ctljr,  Aiid  «  lurlfacr  3<K>,00t)  laiiiu>  th'  re.  or.  in 
nllMr vncdi, to b*  kUt  ht  Mwid*  «  a»M|rllbr MMI,iOOO Cilf  lamps  f ram 
Bow,  in  ■Mition  to  th«  IDO.MM  tor  tlw  weat  Bm,  moM  only  coat 
111  something  like  &  farther  £100,000.  Thetvtai*,  pm  will  »c«  th«t 
we  can  double  cnr  output  for  the  City  at  »  Mllin  Mtir&  «^>^UI  outlay. 
In  wlilition  we  hitvr  parr-  way  for  (urthtT  atJlMI  allMldlf ,  Ud  •(  the 
Hoh'Ktations  wr  '  I  t>'i'l<  .'^kMe  spiee  10  dMl  «ith.  I  tMIW  nMlralhe 
kdoptioa  at  the  report  and  account*. 

Mr.  a  H.  BitOVOH&M  OLASIKR  (rice-oliatrmn)  «mn<l(4  tlM 
nuiMoii. 

Afler  a  luief  Jiicusiion.  replied  «)  by  the  Cli»lrm»n,  th»-  niution  wa« 
•((rrril  to  tiDJinimou*li . 

I>?so1ntiona  were  then  pUM'd  for  the  psyiuent  of  the  preference  and 
ordinary  dividends  rr< 'Ointnvndvd  by  the  I'lreetors  :  for  the  (rrant  of 
l.lilXI  (juineart  to  the  Directors  for  their  non-ices  during  tb«  y«M  iV(M  i  lot 
the  re  election  of  the  retiring  anditort;  and  approTiog  M  •CirMlMnt 
?  dated  Feb.  lA.  l'M>:>)  bet«e«n  the  CliarinR  Cro!i!i  and  8traa4  BiMlrieitjr 
Supply  Corporation  aud  the  Charinic  <  'ros«  and  City  Electric  Company 

In  ani^wcr  to  a  <itic»lioii  89  to  whether  any  further  capital  demnnds  for 
the  purpoFes  of  the  Compoit.v  would  I'e  rcjuired,  the  Chairui&n  replied 
that  a  i-ertain  amount  i>f  fresh  capital  would  be  issued,  liut  that  the 
Diri>oloi3  had  not  >cl  come  to  .%ny  coDoliLsiun  oa  ti»'  yiii>j''<.'t. 

At  M  extraordinary  nieetiu;;,  which  lollomd,  sfiprovul  was  K'ven  to 
the  promotion  of  a  bill  to  confer  further  powrm  opon  the  t  haring  Cross 
and  Strand  Kltrtrieiiy  Supply  Corporation.  i  ;i  ubseijaeiit  resolution 
ajh(irav<<d  a  cbaiiKe  in  the  name  of  the  company  to  "The  ChariuK  CmiM 
(W«»i  Knd  and  City;  Klaotrkify  Snpply  Cotnpnny  (Limited)." 

A  cordial  rote  of  thanki)  to  the  Chairman  and  Diri-ctorH.  and  to  the  staiT 
who  had  supported  the  Board  -.0  well,  was  then  proponed  by  Mr.  LAI' li Ili, 
who  Boid  be  was  sure  they  were  deeply  indebted  to  .Mr.  Catchell  and  Mr. 
Beale,  who  bad  )jivcn  a  great  deal  u(  time  an  I  industry  to  the  anair.i  of 
the  cmiipany. 

TIm  CBAIRMAK,  io  reply,  Uutrikod  Mr.  I>iwri«  <or  hi«  kind  rernuku, 
M<  tlw  •hwilMldtM  hv  UMir  hitx^  «f  tfaaakiii  Bt  agned  with 
M  that  hid  (mm  nid  and  ooidlmUy  j«rintd  in  tha  oiprMuoiw  of  gnUitiiide 

to  thfi  xtaft  who  had  served  them  so  well.  He  woold.  in  oonoluaion,  quote 
to  the  meeting  some  words  from  1 1'f  Slr-lririmi,  That  journal,  apeakin); 
of  the  company,  said,  in  it^  tummary  of  ih"  p:r't  ypn-;  "  asual  the 
Charing  Cross  t'ompany  easily  lakes  the  pahn  f  i  '.\tv  ^n.tteit  inerrmcnt 
in  cuimeetioiu, oad  it  looluai  tiioagh  the  day  is  not  tar  dintuU  when  it 
will  oiitilfip  all  th*  athar  aDdartakingi  at  nrmi^  Mtaal  eaaavetioBB.' 
Tha  ptOMadiagH  thn  tcrmtnated. 


London  Electric  Supply  QoTfn.,  (Ltd.j 

The  ordinary  neoeral  meeting  wa^  held  JUttaidaj  (Tharadaj)  under 
the  pref  idency  o(  Mr.  MoBsiiT  H.  BrnttuM. 

The  SKCRBTAItYttfr.  B.  0.  CMtarJhaTfaag  nad  th«  DaHaaagavaaiBg 
tb*  nmetioK. 

Tha  OBAIBIUM,  alter  reTarriiig  with  rtRttt  to  the  abawea  ot  Lord 
Crawford  frora  tbt  dwir,  said  be  p«rticalariy  regrvttad  bis  la(rdahi]>'s 

ab^enoe  on  this  occasion  as  ho  would  have  wiAbed  him  to  b«  present  to 
]>ropose  the  first  dividend.  HtiU  more  did  be  regret  that  Lord  Wantage 
wa&  not  present  to  »hare  in  thi.i  lewoid  of  their  patience.  But  for  Lard 
Wantatie  ihey  would  ha%e  all  l<»t  their  money,  and  it  ua^  due  i<>  hi- 
courst'^  and  unselfi-.hncK'.,  whivh  would  h-:  fresh  in  the  iihareholders' 
■lemory,  that  they  1  ■  m  tl  .:;  present  !<utisli»ol«ry  p<«ition.  The 
director^'  progno:itic:iM;>n>;  a--  t  the  company's  po&ition  had  been 
verified  almost  tu  the  letter.  The  salient  features  of  the  repur!  -hnA-ed 
that  the  unlu  «oM  rose  laM  year  from  t,102.0f.»  U>  lO.r.Sl  diile 
till'  oust  per  unit  sold  deellned  fniiii  'i'Mi  to  t '.!l<l  The  nuniiwr  of 
lights  had  increaiwd  from  21'.l,34'>l  1}  TS'i.H'2.  thi'  kiuss  revenue  from 
£77,190  to  £llH,»',t5,  and  the  nelt  revenue  Irom  i:«;,177  to  i;<;j,  :t3;<. 
TMltlCure  for  the  ca»t  of  current  per  unit  eoM  :  I  'ild.  was  the  lowest 
of  any  London  coiiiiiany  that  bad  bo  far  published  its  accounts,  and 
they  were  indi  Ktcl  1i>  the  staff,  and  especially  to  Mr.  Parl.i  lf.-f, 
their  chief  cnjjni' 1  r.  and  those  under  him;  to  Mr.  Bursta!\  t!r  r 
Donsolliiig  ensineer,  and  to  Mr.  Coftcr,  tiMur  iMCTOlaiy,  and  itsl  but 
aot  kaati  to  thn  nanaiMR  diMalttf,  Mr,  Bala,  to  thhi  ntnlt 
Kr.  Btttn  and  Wr.  FattrMoe  wara  part  «f  tha  aid  tmatd  who  had 
given  the  Ijf'l  '.  fars  of  their  lives  so  far  to  the  iiervica  of  t!:. 
company.  Ill  i  .Mr.  Cnrli-r  had  been  with  them  iicaily  as  lont;.  Tin  .• 
acknowlodKmenls  were  iisdallv  mode  «5  a  niiiUcr  ot  form  ut  the  com- 
pirtion  of  a  meeting.-,  bat  lie  thought  the  pre-enl  wiu  the  proper  time  to 
aoknowUd^  their  lodebtvdneas  to  the  efTorti;  of  the  staff  I'lie  cxpan 
aioR  of  thair  tiBhllnf  ImiiiiaM Iwpt  on  in  it4  old  alcaalj  waj.  What  had 
buouKbt  th«m  to  thalr  praient  iatlafnctoiy  position  was  the  development 
of  the  dimnnd  for  power  in  ImiIU  Their  chief  customer  \Se 
Ir^ndon  i' Hinty  t'ouncit,  and  of  coui-^e  tliat  conliui  t  could  not  l.i  tf 
fur  ever.  'The  contrnel  was,  lie  hclieic  I,  rati-^fuctory  to  l>otli  sidep. 
Their  position  al    l'*s>lford  was  uiiijiic   lor  the   fiipply   of  cheap 

{lower,  and  they  anticipated  a  bteady  inci.  ii^e  In  the  general  dcniand 
araorrmt  in  bulk  m  their  area.  Tlu  net  leHiiltq  of  their  "perationa  f  ir 
thayaarwiis  to  leave  ihc  rnmpuDy  with  Ji;:)  t,4i>;(  over,  after  paymi.;  the 
preference  dividond.  and  they  ha<i  now  to  decide  what  ^thmild  he  done 
with  Ihi^  ^Lini.  Thi  ir  lir-st  duty  was  to  create:  a  reserve  .igaiiiitt  eon 
tingeoeias,  of  which  tha  ohief  wk4  tiio  antiquatiun  of  plant,  and  the 
ilreetom  pfwpoacd  l»  placa  ffifiOU  to  credit  ol  eoatuBaaciaa  tMooont. 


Next  it  was  proposied  to  xld  to  the  ):eneral  reserve,  for,  like  their  neifrh- 
boars.  the  company  was  liable  to  be  bought  up  by  the  IncsJ  aulhortie-i 
after  a  t«rin  of  years,  and  their  term  evpir>d  in  I!».tl  with  no  allowance 
for  giKwIwill  or  earning  power.  «  that  althoUKh  they  ha<l  written  off 
£'JJ7,"i<'>.>  in  times  pa'«t,  hitd  rrduied  the  shares  ir<Mii  K'l  f  t  |  ui]  1 
only  IS,  they  must  pile  up  their  reiSrve^.  makini:  uj  tlii  li  .  r  .-  i.. 
t'Ji.OOO  by  adding  £lft,.'i  li»,  and  oat  oi  last  year  a  rt  venue.  there  rem«iiv<i 
BuOicient  to  pay  8  per  eant.  diridaiid  oa  tha  ocdiaar;  abares  and 
to  carry  forward  £2,009,  the  Hune  aa  was  btooght  lurward  la't  year. 
Ah  t<>  capital  oxpenoiture,  they  expectetl  lait  year  to  «p»nd  on  new  plant 
£90.000,  and  it  had  come  out  at  aWuttbat  ligurc.  This  year  th«y  wodM 
hav«  to  spend  aboat  X-'i'.oWi.  Tlicy  were  putting  op  fw.>  new  stations 
foi  ihi  r  .pply  of  contsnii  1  Mireot  for  power — oiil  n  1 1.  ptford,  the 
other  in  Lambeth  Parliament  hod  e&taliliabed  the  principle  of  ona 
eompatiior  and  no  more  ATerirwlHiah  Ihiy  hod  thair  «oaiifMttarali«ad|r 
alonnida  of  lham  in  every  put  of  tbair  ana,  wlih  tha  aiMpiion  of  tha 
small  borough  of  Deptford  and  a  $  moll  corner  of  Lambeth.  With  thi.°' 
competition,  and  the  liability  U>  ba  bought  op  in  'iij  yearv,  they  looked 
to  Parliament  for  protection  against  further  competition.  They  were 
ready  to  give  the  public  in  their  area  all  the  power  they  wanted  at 
contpetitite  prices,  and  were  determined  to  defend  tlieonielvcs  KftMiA 
any  invadars  of  the  area  which  Padiament  had  gjvan  tham  (ot  n 
taim  of  years  lor  the  l>enefit  of  the  publi»  and  of  themaalvat  In 
the  next  session  of  Porliaoient  they  were  called  upon  (}  defend  them 
selves  not  only  from  the  attacks  of  an  invader  from  the  North,  bat  alw 
again»t  poaching  Iiy  their  fellow  electric  lighting  compaoies  io  London. 
Thi*  latter  funn  of  e}m|>«tition  was  dangerous,  as  dis!>ension  among  the 
London  companies  waH  other  people's  oppijrlunity.  liut  he  thought  they 
hod  le!8  reason  to  be  anxious  than  xome  of  thaSt  nelRMwar*.  For  the 
pur))oBes  of  any  contest  that  might  Iw  neeanary  thay  bad  tha  satisfaction 
of  knowing  that  they  had  a  sir  iij:  ■.•.-h  fif>«iiinn  and  also  unused  capital 
powei'.i  ea.tily  available,    lie  -.hi-  uil  pti  11  of  the  rtivrt  and 

oeoouatK  and  the  paymaal  o(  the  dividends  rc<coniinen  jed  therein. 

tUt  WIIXI&M  H.  FREfiCE,  K.CLB.,  F.H.K.,  aaeondi^d  the  motion. 

Wr.  H&KQfS  aakad  how  tha  mm  aet  apart  for  depreciation  would  ba 
treated  by  the  puichasiiig  autboiily. 

Mr  DRI'CKEU  urg(>d  that  to  make  themselves  strong  linaneiallyfhcu 
reserve  fi;rvi1  ■ihrmli!  hr-  Invested  outside  the  company's  buiin«*>. 

A  Sii  'iLi  1  MM  1 11  .L<l.(id  how  much  of  the  additional  capital  which  the 
cluuimaii  liful  intimated  waa  to  be  apani  «»•  iikaly  (0  b«  nii|uu«d  for 
tha  aopply  of  electric  aomat  to  tha  Gooa^  OvmM,  wheia  aoaMact  thiy 
wouU  probably  loaa  hi  oboot  a  yaar  and  a  naif. 

The  CHAIUMA??,  in  reply,  sikid  :  Th)  cipilal  expenditure  for  l.^ndjD 
County  Council  was  all  made  last  year,  and  1  do  not  anticipate  tbere  will 
be  nnjr  further  eipendititrc  nn  that  neconnt  The  £.>i>,00D  which  I  said 
wc  might  &pend  is  for  the  dt  .t  li  pjiiLiit  u!  i)u>  buslnesn  generally.  As  ts 
the  reserve  of  the  camjiany  iiemg  invcsloi  in  the  csupany's  bu»ine«a,  1 
think  we  are  right  ht  ao  iOMOting  it.  The  purcbanngaathoti^  hu  thi 
power  to  buy  as  up  wHhottt  any  allowance  for  goodwill  or  earning  paw, 
as  I  have  said,  but  wo  have  to  spend  money  al!  tht-  time  on  the  business 
in  order  that  we  may  return  to  you  at  least  i.  i  i  ci  si.nr'e  whenerer  the 
purchasing  authority  o»mea  in.  We  are  getiiiin'  a  lii^lie.'  rate  of  interest 
than  it  we  invested  it  in  oiilKide  securities. 

The  MAXAULNG  DIUECTOR  (Mr.  11.  Ste  »arl  Lain  said  ;  It  ha-  Ikkh 
tha  cattam  for  m  to  cive  700  details  of  oar  capital  expenditure.  Of  tha 
£49,000  odd  spant  dnring  tha  pa^t  year  rather  more  than  £:30,000  was 
for  the  compleiioR  of  our  new_condeniiii;.' [iKiil  IiiiHi  if  i  n-  v.  iii^.!"--' 
£1,000  , or  aiiuJry  11. ■■.V  plant  in  co.'iru-.:'  n.n  n  ill:  l.'i.u.-  .-n/iiLi:.^  u.'ul  0.:  1 
denting  plant,  and  over  JU]'i,00U  fur  uew  mains.  Wo  have  wiuplcied  a 
new  trunk  mum  route,  which  gives  as  a  second  string  to  oar  l>ow  in  tmM 
of  Dccei^sity.  With  regard  to  tha  average  price  received  per  unit  sold,  this 
still  shows  a  decrease,  due  t»  the  increase  io  the  power  supplied  at  a  very 
low  rate.  Leaving  out  of  consideration  our  contract  with  the  London 
County  Council,  the  average  prica  has  decre&«ed  fi  '  n  1  "'Uid  to  4  13tJ  . 
and  owing  to  Inoreased  competition  this  dec  ca  .c  1:-  !.-ely  to  continur. 
But  tha  ooat  pet  unit  soid  also  shows  a  decrease  ol  no  la**  ttkon 
30  oant.— Irom  a-3M.  to  1  'ild  I  woald  Uka  ta  aajhaiita  lha 
ehmiraimn'a  fcmarlia  aa  to  the  great  debt  we  are  under  to  onr  anginacr- 
ing  stall,  which  Is  OtrUdaljr  M'cond  ti  ni>ni<  in  L.>n:li.i.1.  Our  priaoi|gil 
saving  in  cost  again  in  coal,  which  has  born  a',  the  rat<^  ol  21  y^r 
cent.  In  I'.IOS  every  unit  of  current  we  sold  took  "--Olb.  ot  cjal, 
while  in  I'JCM  it  onU  -.un^  1.  .  :i  The  cjst  of  the  coal  dcefeosnl  from 
0  I'ji.  per  ttnit  i«ld  to  Do  Id.,  and  Uii*  \vtf  larga  aaviog  is  due  chtvdy  10 
oar  Mng  able  to  bwra  lowar-Miaad  aanl.  vntm  to  tha  aaw  ooodnwiai 
plant  au  naw  boilara.  Tha  inenaaa  in  tha  andanay  of  oar  ijilBn  i« 
iihown  by  the  percentage  of  units  sold  t^  uniti  generated,  wiiich  was 
S7  077  per  cent,  in  l'.N)4.  Kven  without  the  London  C  lunty  Conncil 
poiver  units  the  increa!>e  is  still  very  satiiUaotoiT.  Pfoapasta  lor  tha  pre- 
.=.t].t  >car  ai«  di.ttinctly  liivourabl«,'as  ooitllUd  ud  Isaip atMBaalUM 
Already  show  ruii:tiderahl«  ioereastni. 

Tha  ratolntion  waa  than  euiiadnaaaiiHaBly. 

The  niiriiig  direatora,  Sir  V,  B.  iPMaea  and  Ur.  B.  Stewait  Bthi.  war* 
then  re  alioted,  aa  warn  tha  laGiina  aadlvxf,  and  a  our  dial  tola  ot  thnk  1 
t<i  the  oh^rman,  tha  dlNotorai  ami  tha  ataf  brooght  the  piacatdhna  to 
aolMa, 


Chelsea  Electricity  Supply  Go.  (Ltd). 

The  annual  ordinary  giii  rnl  nii-eling  wa«  hold  OD  Wcdnaadl^  Ondcr 

the  pre-idencv  <  !  Mr.  ,1.  liivisj  Cnr-RTi  viv. 

Tlie  l.'IIAli!MAN.  after  relerrini-  feellnely  to  the  dntlh  of  M.ij  G»n. 
C.  ]■'..  Wol  ber.  one  of  the  original  directors  of  the  company,  naid  it  wai 
•atisfactory  to  U-  able  to  r<  iK>rl  further  itnpr.n. m.  in  the  eomp»n>  s 
position,  They  wi  re  pnyiiiR  {  per  ecu',,  m  ili  ui  I.  -it  year,  iiiikking 
b  per  cent,  for  the  year.  '  Xbe  capital  expenditure  of  XM.tiii  whs  »Biail< 
nod  waa  largal/ diia  to  tba  ahanga  in  ntcinra.  Tho  total  mtfcuif  cotta 
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were  prtcticnily  the  «Ame,  noMfhiteBdtog  that  then  had  been  a  con 
»ider»bte  increniw  in  tli?  ntnonnt  «n«-nt  on  maintenanep  "f  plnnt.  Their 
entjineer  (Mr.  I  i  y  Still)  dromsa  it  prudent  to  makf  i  -p  cial  over- 
bftuUng  ol  all  the  plant  during  the  ;car,  and  their  entire  ayntom  of  mainfi 
tad  NMiTed  paitionlar  aUantMMi, » laif*  nam  faftTlng  been  icent  on  this 
work.  The  inorcMe  In  gotpnt  ImI  been  Mtist««torT,  there  havintt  heen 
a  eonoidvrable  increasi-  in  tapfAj  lot  mMif*  power,  hnatlnK.  and  tot 
charging  batierirs  ol  eleetrie  eMtiMW,  Ae.  The  n<im)>rr  »(  r<|ni««- 
lent  X  c.p.  Ifimp»  addml  dorlnft  tlii'  year  «««  15,434,  whieVi,  ntthfjngh 
not  quite  -  >  vmA  an  in  I'JtlS,  wan  eiiont  tht)  fivera(!«  for  s.-.,  i  ,l  v-nTi 
paat.  Tbo  total  n{  tbvae  onncctions  at  li«c.  SI  laU  was  'ilO.Ci!). 
The  aqiiipnMnl  ol  tiMir  MBtioi  nt  Alpha-plaoe  haa  baan  «aiiiiiialad,  and 
there  was  now  no  further  nwm  far  additional  plant  in  tliat  bmldiog.  To 
c0|M!  with  a  prospective  inorcisii  in  demand  il  liad  lieen  nMS«.i.iary  to 
provide  an  c iten^ion,  and  they  h.i  i  luvqiilrrd  land  adjoiuinK  the  Ktttion  (or 
tliiK  p1lrpo!<4^  uiid  here  they  would  rrecrt  a  lu^w  ^tineratinK  station  adjoin- 
in*;  the  Alph<».plac*  istalion.  Tliin  work  would  be  eari  led  out  during  the 
current  year,  and  the  c<i|uipn»-iil  of  thv  worlix  would  follow  ^'adtmlly. 
The  alteration  in  their  HyKlvm  of  xupply  which  had  been  carried  out 
during  the  pant  two  ypnn^  had  led  to  a  marked  iniprovemenl  in  the 
effij";Lii..  y  f  thoiv  -I'stribution.  The  work  of  :il:('iin;^>  their  rjtahis  ani! 
inac5iLni  ly  iitiiier  f;im  suitable  for  u.'i*  f":  ihc  hii^'hvi  pic-ruii'  "in 
a  soniewtiat  diOioult  nature,  aa  il  had  to  be  carried  out  without  any 
int«r(er«nce  of  ih«  aerfiea  l«  the  pablio.  Theooathad  beenconiidarabia, 
but  now  ihv  gn-M  bulk  o(  tklf  eipeadltm*  bad  been  inenrred,  and  they 
liopo<l  to  derivn  subotantial  udtanUca  Irom  the  nllerattnn't  oarrir^l  out. 
The  total  number  of  units  aold  during  tb*  year  wan  3.:!r.>,4l',2.  or  47:<.f>r>0 
roor«  than  itf^t  v- and  the  units  aold  per  lamp  15-9S,  agaioit  14-OS. 
Ho  movevi  I  'il'  a'l  ptmii  .,f  the  report  ana  aaoouata  andfajmint  of  the 
diyi<lendr<  recomuieodcd  tbeieiji. 
&lr  ()  N.  MAUrKMaagomledlbaawlion. 

In  reply  to  a  <|uc.itioB.  ttw  CHUBH AM  aaid  Iha  oppealtkn  on  the  |iari 
ol  »om<'  of  the  founder*'  !iharchold<'r<i  hud  b^-i-n  withdrawn  «o  far  as  the 
Housv  of  ("otnmone  w»«  concerned 

I'he  motion  was  then  adopted  t-nnnim™»ly.  and  the  retirinR  director 
:iijJ  .i.hiitor-  were  re-elected. 

.^t  an  extraordinary  meeting  which  followed,  a  teMlution  confiruiinK 
that  pau«d  at  the  mtetiog  ol  ahareholdait an  fMu  I  vaa  dolv  appruTtd. 

At  an  esiraordinarjr  m^et!nff  of  the  toniulm'  •hareholder*  which 
followed,  a  r>^i'<lutloti  wa»  pae«t'd  oonfirtnlntr  that  a4;r<'t<d  t»  on  K<'l>.  I. 

Mr.  ('.\I.1,K.VI>KB,  »i«  an  ordinary  »liAn-holdiT,  an  wi  ll  «<  a  founder*" 
flharplii  'dor  th-^n  protioeod  a  vote  <>f  thank«  to  Iho  (;bairmao,  the 
Din  irtJi    .uvl  the  -tail 

Mr.  B.\1(UKK  reconded,  and  expKBaed  the  opinioD  that  the  Uoard  had 
d«ae  •  Rreat  deal  im  |Miilag  tha  Caaapanj  oat  of  wlwl  mi^lit  turn  been  a 
dNRealt  poeilioa. 

The  rvmjlution  wim  varri^l  bv  uroliuualion. 

The  <.:|l  AIltM  AN.  in  thunkin-  ihc  "harrholdi  rj  for  Uii«  cxpr.  ssi'in  of 
opinion.  tUo  rrturnc'l  Ihnnlis  on  behalf  of  llin  engineering  staff  and  the 
stalT  of  t'uv  -ccrrlary'ii  dc|>«rtincnt  II''  »aid  then.-  hud  Ih'lhi  a  great  deal 
III  w;>rk  in  i\innecti-'n  wiiH  th<'  foundt  ri>' ahano  iiurMiou.  a  great  many 
techn-i  alitifl;  had  had  !»  be  d'-alt  w^ttb.  and  the  wwk  had  b(«l  thiwi^h'- 
out  well  done. 

The  pi  -  >•.  liD     then  terminated. 


the 


Wutminster  BlMtrlo  Bofffli  Cwpn.  (I4d> 

Iha  obAhiv  sMHil  mwHim  van  kaU  at  Viiiimday,  Mr.  B»i^Laioii>, 
K.P.  (in  tha  atama  «( tiord  SnOaM  Ihnagh  lUnaia),  UMidbg, 
nta  BECRKT&HY  (Ur.  Fnnk  Ia|»)  md  tha  naiiBB  eoaTai 

mfotlng- 

TIk'  CliviUMAN  ^oid  (icri  .  in.-ti,  I  ll.:n»  ;tiu  >v,li  ui-r>-.  with  the 
diicctoia  that  lh«  report  for  the  past  year  i«  of  u  highly  aatisfastory 
chaimcter.  Wa  Iwva  ineraaaad  tha  aqnivalaat  ol  H  e.p.  lampa  tw  aome 
80,000  dnrtaig  tha  iwbI  year,  and  that  brinfi  Bp  the  total  mniDor  to 

71  l.l''*l>.  and  applicationa  continue  to  t-ome  in  at  a  aat-'»(actory  rate.  The 
iitalion  of  the  Ontral  Klei-trif  Supply  Co.  at  St.  John  !i  Wood  ha.i  been 
viotking  urit  during  Ihu  year,  and  ha-i  itipplied  a  larg«  amount  of 
currrnt  lu  lliii-  company  at  u  convidi  rahly  lorn  r  rate  than  in  the  prerion^ 
year.  Our  niw  Iraiisli  rnicr  station  at  l>ukc-»(reet  in  not  yet  complrtod, 
but  arrangements  bafabeen  made  tor  a  part  of  the  supply  to  be  avail- 
able  for  the  cnginccrB,  andopentiona  are  nuu  going  on  there,  and  have 
be«nMnfr-  t' .  ;;,t("r  jiml  of  la-it  y-ar     Tht'  'linr- fiftcliT:--  will  ii^>t.  1 

think.  Ci- liil'lmr  cl  ,'Lviil,;:iil  wialU  -.St   I  tvliutC  i\  iilllil  be   ti'dill:.!  I 

frel  Kure  (hat  all  men  of  bll^<inesll  among  ihe  aharcboldcrs  will  af(ttv  thai 
It  i»  a  wIm'  thing  to  keep  a  itubi<(antial  balance  in  band.  We  have  already, 
from  the  ciminencvmi^nt  of  the  year,  lowered  the  price  of  currvnt  some- 
what, and  we '<<  m-  tiiit  that  vvill  ultimatolv  lead  to  more  buiincsE. 
I  havo  litlle  m<  r"  I  <  ny  with  regard  to  the  report,  but  I  want  to 
sound  a  note  ol  alarm.  1  do  not  ninh  to  frighten  the  idiare- 
bolderii,  bat  I  think  they  ihould  undei^tiiod  that  a  bill  ba6  been 
Itxlgcd  io  I'MliaiiiL-nt  which  it  <a<l(ii  the  Adiuioirifative  Cjuntv 
at  London  DiaMet  Eltctuc  Po«w  BUL  It  ia  a  high  aamdhig  litli'. 
aod  Ha  (ib)««l  i»  to  nupply  the  «hol«  ol  London  with  enmni  for  iwwrr 
purpoM  .  I  think  it  is  liard  thut  mirh  an  utlempt  should  Iw  Mtad<' 
upon  the  compaiiifs  ni  I.oridon  who  liavo  l)ortie  tht-  heat  and  liiiriro  of 
t*'t-  dr.\  KTi'.^,  '*■hr^  htnp  lt»id  ^'^?T- i(l*^raM.-  triinble,  and  ifiient  rn^^rmoTi^; 
iiiuir.  ..sf  11...).. ) .  K  mil  K  *'ir  II  -y I  I  :  1  .  p.-) fection  ana  ripplyin/  the 
putilic  Willi  Lbe  comniodiiy  at  a  i(.j>^.imtiici  charge.  Wc  li»'.t.  tjuijii 
plttL^d  from  tha  ttrkt  nnder  obligatiouB  and  reatiictioDii  by  I'arliameat. 
Thii  atv  company,  U  the  bill  abonld  be  pasacd  in  iu  pi«e«nt  form,  will 
b«  under  no  -lalutury  lektrictiona  with  regaril  tti  thC'  tiirit-  in  whieh  tiK'y 
will  U- able  to  supply  power.  We  shall,  m  Ji<  .hIiji- li.j'.J.  i i:a<i:r -ts, 
oppose  tbj«  bill  on  entrr  poiiit  aod  do  our  ulmoH  to  biing  about  iti> 
dafaak       (bo  breogr  of  m»,  «b  bava  notr  on  our  fid*  uo 


County Ooueit  and  Iba  mmieipalitiaa  vbo  are  alas  aappUera  of  electricity, 
and,  with  the  aid  of  the  other  eleclrio  lighting  c<>inpani«>  in  I^ondoa, 
we  ought  to  be  able  to  prevent  what  I  venture  to  any  would  ht  a  great 
injustice  to  u.s,  .A«  far  an  I  am  »war«  the  tth.Mc.  of  the  London  ,  .im- 
panie«.  with  one  .  i.;ii>ti.  aril  (  pjuoinir  ihu.  bill  There  are  77  p.  liii.ur. 
against  the  bill.    I  now  move  the  adoption  of  the  report  and  aocounts 

The  motion  waa  aoeandad  by  Mr.  OkYBSrittHEH.  M.P.. 
onanimoualy. 

]!e^.i!>it!nn5  :ippToTirm  the  payment  of  the  dividend  at  the  rate  ol  l<> 
p-?»  Lent  p  r  aim  iin  (ar  the  lialf-year  to  Deo.  Hi,  and  re-electing  Ihe 
retuing  directors.  havioK  been  approved,  a  hearty  vota  of  thanks  to  tbo 
ohidrtmm  dlrootort  ami  atafl  ief Bslaatad  tbo 


BAJCEK  SnggT  *  WATERLOO  RAUWAT  00.  At  the  meeting  la.Ht 
week  the  ohairman  lUr.  T.  J.  Ilarvi  announeod  that  satiii'uctory 
progre.iii  was  heinj;  mailr  <  ith  tUv  work*  lietwet-n  the  Klephaut  and 
Cn.s(le  and  Baki-r  ti. .  i  i  i  .  mnr.ing  tunnels  liad  been  driven  through 
out.  .All  Ihe  station  tunnels  were  tbroogfa,  except  tbo  duwa  ttuiBet  at 
KIcphant  and  Caatlet  Half  tha  pannamiit  way  bad  baw  taU.  Sha 
ninning  lunnehi  for  the  Paddiniitan  Kolton  had  been  driean  as  hr 
asIIiiTewood-avenue  and  the  permanent  waylaid.  Arranzemenls  for  the 
snterchaoge  subway  with  Marylebone  otation  of  the  Creai  Central  Itailaay 
had  been  completed  The  work  of  venlilatlon,  secondary  lighting  n-^A 
aignalliog  waa  w.ill  advanced,  and  the  hlgh-teosion  cables  to  tht-  iL 
xatloiu  on  the  couipany's  line  were  nearly  oompleted.  Kigbtcen  traina 
of  rig  aanoaab,  aloe  Iraoka,  neion  aad  contniluiig  afpantm,  won  all 
on  order,  and  daliveiy  Aoiild  commeoes  In  May. 

CROOSLXy  BROC.  (I,TD.)-The  report  for  1<.N>)  sialcK  that  iliere  h.xs 
been  n  satisfactory  year's  trading  in  all  diip.irtia«nl!i.  Tl|i;  amount  for 
di-.'p-^  .i!  i  £101, '.111  The  directors  pro)>osf  a  fiirtbor  dividend  at  tha 
rut  cf  I'J  pel  L.  >Lt.  por  annum  on  the  ordinary  sharct  (tnlbing  11  per 
M'tit.  fi.i  y«:iki„  leaving  flSI.CKil  to  carry  forward. 

BSITARDa  AIR  POHP  gTHD  (LTO.)-Tho  report  for  I<ii)4  states  that 
myalty  income  ainounttd  to  £t).4Hti,  <?uinp«n!d  with  £7,4<.ia  for  1903. 
Kxpenditure  was  £'.iJOO,  an  iacrmi.  f  t;.".7-'.  During  the  year  l.nif, 
pumpH  were  booki  d,  tiW  fur  land  inst-i  uiiniiMit:i!  t'JO  lor  uw  with  marine 
rnffinf  :.  A  l.r,:,'  rini;iri,  r  ..f  p  iiifpg  have  beeti  'itii  .;  in  iiniv..  ti-.:i; 
tuilif.'-  111.'  Hr  ti-h  Vilniin.lty  i;ave  adopted  It..'  l^iwiu  [.  |iu5in.' uU 
cleetiir  lighting  and  power  plants  with  which  the  Uoverniui^iii  dockyardx 
in  variotta  ptvla  ol  tna  ampmi  an  being  eoalppod.  The  pump  ha»'bc«n 
adopted  lor  wum  than  KM)  nl  Hkt  MbMUtJ  alactrie  lighltug  aod  traclioo 
statiooa  in  Great  Britidn  Had  Mw  OlIM  Bllttos.  A  (uithar  dltridand  ol 

10  par  cent  is  proposed,  BMklttg  15  pair  ooBt.  lor  Ibo  yaar. 

OtAirr'g  OAVSglTAT  *  rORTRUSH  ELECTRIC  TRAHWAT  CO  LTD 

At  the  meeting  last  week  the  chairni.m  Mr  l  S  M.  -re,  D.I..)  itined 
the  adoption  of  the  directors'  report,  which  slated  that  tiiero  was  a  large 
increase  in  the  receipts,  .'suipareU  with  the  previous  year  (Iroiii 
£3,374  17s.  Id.  to  £;t,iKt6.  Isgi.  4i.  ,  while  the  increase  in  |i«sseni.'erj 
carried  during  the  year  was  from  1UI4,1S4  Id  llO.H7t>.  Tlie  net  profit  (or 
the  year  waa  i;i.47',l.  U.  9d..  again?!  £1,J  tl.  14s.  Md.  in  I'.m,  ll,2fi.l.  'is  ia 
191^,  and£l,l>V>  !  I-  tid.ln  I'JOI.  The  number  of  miles  run  by  electricity 
were 'i'4.4M!i.  ag^iii  -i  J  .','.1.^4  in  IWM,  and  the  number  of  miles  run  by  sle.im 
were  i,nftii,  againut  7..^<!0  in  l\)03.  making  the  total  number  of  miJea  run 
last  y««r  lU.iW!i  Bg»tMt«V6l«  In  1«M.  Tint  reonlt  bad  ariMt  Ihiu  tha 
(oaoeaaf  nl  working  of  th«  na*  otrwrfaaad  oiaelrie  ayntau.  vblob  pvortdod 
greuti.r  pnWL-r  and  ninr*.  rnpld  means  of  tranait  than  did  the  old  !iy-tem. 
ri)«.' engineer  (.Mr  V\  ^  Traill,  t'.E.|  reported  that  tlio  pennaneni  way, 
ongineK,  rolling  slock  aad  electrical  plant  had  been  maintained  in  »n 
elVirient  condition  durinp  Ihe  year.  Hi.  iii  inberof  miles  run  l  y  .1.  . 
tricity  had  increased  from  'J2,li.il  iu  UitJ  l  to  2S,4.'<'J  in  I'.itM,  run  al  a 
working  cost  of  a  little  over  ,t}d.  per  mile.  Tba  aaniber  ol  mile*  run  by 
steam  had  been  still  further  reduced  from  7.5S0  io  1903  to  5.fH)3  in  I9(M, 
but  at  an  increased  cost.  The  in  r.  ii-od  electric  inil'ago  and  diminii^hcd 
steam  miliago  had  given  most  !.u  lu^l  le  rvsulls,  and  if  steam  haula;,'o 
eould  he  done  away  with  and  electricity  aJooe  be  uvul  the  resolt  would 
be  still  more  favourable  .  a  larger  generator  and  two  extra  electric  cars 
would  almost  be  saffioienl  tvacoumpliaJi  that  end.  The  tno  new  torbiiiea 
hud  given  exeelloat  ronlll  ig  iBOfOMOd  power  from  the  same  height  ol 
fall.  With  praotioanjr  Ibo  nun  tnito  forvioe*  and  the  same  rolling  stook, 
al  l<  iist  M  i>«r  C«tll.  more  pnsaonifarm  cot:!.!  have  been  cairinl  la.»l  yp.nr, 
aii.l  iii-i  mi  of  there  having  I  m  ,ui  ^  .  r  .ii«of  1 1,72*2  panaengcre.  an 
in.  r.  i  f  'ii  lf?j^«t  :tfi,fK>!*  i!oi-^.l  t'.A-i'y  hsv.'  t-rr?ri  lift.!  If  lh.»  ^r^ther  ill 
lliij  two  -•uiiMirr  ■.noinlii  ha-l  ii  I  \M'j'm  hu'l. 

aK£AT  MOKTBEKN  itAlLWAT  CO.— .\t  the  rrcent  inmtiiig  the  chair- 
man (IjoiA  Allertcnt  said  that  dnrioig  the  half-year  £41,000 maospanded 
by  ih.-it  compiiny  on  the  (ireat  Northern  and  (.'tty  and  the  Oreat  Rortlierii 
riecadill;.  nn.1  It-mtjitn';  t.ibe  liae!>.  In  connection  with  the  o)>euhiz  of 
the  Grt'iit  N  rili.rii  anl  <  I'.y  lUilway  there  was  no  doubi  that  had  led  toa 
large  increikiw  iu  the  buiuber  of  inasaengera  carried  by  Ihe  (ireat  Northern. 

11  was  estimated  that  during  the  half-year  they  carried  in  the  suburban 
di.strict  nearly  >^)0.000  more  niusengera,  and  he  had  no  doubt  the  inereoiie 
in  tralllc  wi.nid  ahorl(y«ateb  up  tlio  involved  by  tile  redui^tinn  tn 
fan'«  whi<  h  had  had  to  bo  n»<le.  In  Yorkshire,  howevm .  they  hud  oarriod 
about  -'11  1  II  Jii  Ic  <  jw«s«m>>"rs  and  in  Nottinghnmshire  about  70,001)  l.--;, 
owing  ii  '     I      ii.iiiiw.i;.  ci.miietilion. 

HART  ACCDMULATOa  CO.  (LTD  l  -The  direit.jrs'  report  to  Dec.  ;tl, 
l    it.  It.    thnt  the  profit  lor  tlx-  yenr  i*  C«.  4d..atid  lli.-  lulanee 

J;ijui  laiit  year  £5,7;)7  ln.s.  Hd.  After  deducliug  prefeiencc  dividind 
(£137.  17s.  Md.J  the  balance  is  £11, 113  iaa.4d.,  BM  the  directoni  recMM* 
mend  an  ordinary  dividend  of  12i  por  ccnl.,  1(avl»Fr  £6,112  hU.  4J.  to  b« 
I'uirii  il  (ui wiu.l  Thi.  roinpany'-.  tuiiliiir.g?.  pUnt,  trKsb.  .t"'.,  Iiiivb  bien 
.,.i(.::iipiiloil  by  il.'Ji.l.  17;.  lli  viLicb  hiu  Uen  vd..i,;«l  to  .  .ipitai.  and 
due  depreciation  has  been  made,  Ihe  uuiintenancc  of  woirks,  phuit,  Jtv., 
baa  kon  mil  kq^  af  (at  R  COM  Ol  *m.  Ibf .  lid.)  ool  ol  nnmiia. 
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mnUAL  TRAMWAIB  CO.  (UD.)— The  directorH°  report  for  ;eai 

tv^p^  IVe  ?1  ftslo  tli.u  ti  e  R»a«i  rwfip4!i  frem  the  MiddlenlirouRh, 
SI1J1I.I1H1  aiiii  I  iiurnittv  .  Irciris  Iratnirft;^  wu  l.M.COT.,  »ii<l  the  number 
of  p«»i«jfijg«r«  turrmii  if,''if4.ii4y.  comp«rf<l  with  Sit.'Mi'J.  7».  7il.  and 
9,.'i7«,I'.'.'i  in  prffcxling  j-c»r.  The  ntt  profit  was  £16,564. 148.  'Jd.  l'nd*r 
tbfl  company'ii  MN)t  Act  paver  is  ^'ivcn  to  constroet  k  line  ol  tramway 
1 4  miles  4-70  bIiudi),  c«raiiiaiieinR  at  the  tenninatioii  of  the  ciisilng 
iivttem  in  Mtddlesbnmgli  and  roDninf;  through  XMlh  OrmMby.  8<>i)ih 
Ban!;  firangetown  and  Etton.  Thoi.*  tram wnvH,  with  the  nwplinrt  tif 
I  mil.'  it*  not  piirchaoaljle  lij  Iho  Incal  aulhoritir^  nntil  IVJ<.I,  and  then 
onljr  on  tt>«  l«im«  et  paying  the  (air  market  value  as  a  going  concern, 
iulMdalilMtinMkkl4maintlwTnn«vBAat.lftn'  UieMtali^o 
rnvtbonae*  On  camtmoa  Utm  nBgto  to  doabto  budi  at  a  portion  of  tlie 
company'^  eiUlin^  line  in  Thornaby.  lo  (^onneelfon  with  the  act  th>. 
•OMpuiiy  have  «ntcr(id  inV>  an  af,'reetncnt  with  Thnmabv  <'(irpnrntion 
nnd<'r  wbi«h  th«  latter  have  undertaken  not  to  ncrcise  any  rights  of 
ptirchii '.vith  rcgnrd  to  oxiiitine  lines  until  the  cipirntiDn  of  'Jl  years 
{iDm  their  authorisation,  vj^.,  in  I'JlN.  Coder  the  compaoj'a  itffil  Order 
power  ma  givan  to  tba  local  agUuiritiea,  provided  thef  all  aomlHoad,  to 
aeqoire  tba  ondartaldng  in  7  or  14  years,  although  on  term*  moie 
a<l»antaK«<*ui  to  the  company.  The  <  ffi  <  t,  tlif refuit-,  of  th«  now  «Kf<e- 
inet,l  nlili  Thoriialiy  la  to  rendi-r  Ih&t  jilturnativr  |injvi!.inn  iniipcrnlive. 
The  compmiy's  ititiri-jl  in  the  I.ioiilon  I'liilcd  Traniwuyit  hn-  li«n 
»h>rhtlj  iiirmiied  during  the  year  and  thrrc  is  a  rorrcspondmp  increase 
in  the  dividnidc  uhith  anionnt  to  IJl.l^U'i,  The  eomp.my'A  availahl« 
balanco  it  £41,(V3-'>.  1.^5.  ^d..  and  after  payment  of  interest  (or  the  vear 
and  interim  dividends  (£2t<,liiM  'lH.7d.),it  iis  prono.'ed  to  pay  the  balauo- 
a^  fullnw.  nr.  f.  I  ice  diiidtitd  (i'-VTlWl,  a  final  dividend  lit  10  Mr  Cant, 
f  .  r  am  >::u  .l.in.'  U  p>!r  c<'i>t.  t  >T  the  y'ltri  00  Iho «V<ilMr7 Mpllal,  l«f & 
lax.  and  to  carry  foin ard  i:2H7.  lOs.  -^d 

lANARKSHiaS  TRAHVATS  CO  -  Ihe  repjit  fur  the  IrnK  year  ended 
Dec.  31  stat*s  the  receipts  were  £18  31."  and  eipcn^es  i;i',70.'».  £2.."i(>0 
has  been  pl^n^d  ta  dfprtciatioii  and  i:l,.ViT  "litiiit  uff.  A  dividend 
at  tbti  late  of  3  per  cent,  fit  annum  (or  the  halt-joar  i*  Jwlait.d. 
CapMal  oapanditure  duiiog  tho  lMl(-j«ftr  ma  £11.690,  «Meh  ban  bo  n 
wtpaoiaAinlaljr  un  the  p«mr  aMioii,  10  aa«  atraaad  panMDtot  war 
Ten  M»  can  «wni     is  sirvko  in  July  laaL 

IMONIll  Wmo  TBUnrATI  (IMl)  I  LTD.) -The  tvportortbe  direc 

tora  fur  ICiOt  ntati  ii  ihnl  the  ^rr..<K  receipts  amc'iintod  to£S9B,l!BS.  11^ Sd  , 
and  cxptrsf'S  to  l'l7(>.Ir<'<  .'a.  Uk\..  leavinp  ''with  balaCjce  forward)  a  net 
rcvenK  of  1120.834.  Ri  U.  .Alter  payment  o(  inteieat  and  prefi^rencc 
divi  l.i  1  ili'  i.;.  remains  £12.0i<7.  .te,  .\n  intrriiii  .J.nl.ii:  svas  paid 
iu  .\ugusl.  itAving  £2:i,b0.':  7a  'i'l.  It  is  prapij»c4  to  jjny  u  nnal  riividcnd 
•D  tb»  «(dlaarjr«lM(cs,  nnaliiag  e  per  cant,  (or  tba  yMr  (  Uws  lai  j.  to  place 
£6,000  to  iMCrve  and  lo  eany  forward  £S6>.  lla.  M.  The  gms  receipu 
show  an  increiwc  of  JCI."i,yii3.  1.5f  Id.  and  the  o|)tratinj;  cijenMs  a 
decreaEo  of  l''JUJ.  Os.  'Jd.,  notwithetaiidini;  a  lar|;er  uiiii.at>'<^  opc'n.  Tbi. 
total  number  of  pa-sRcnRcra  canied  wan  i'*,  1 2i'.,7i7,  .tn  ii.rrtiisc  i.f 
2,h;).I,2.'>J.  I'leparatioii.i  are  in  piojitcss  fur  the  ctin»trinti;'n  of  lb<' 
Aatburij^ed  tramways  in  KinK.iIun,  Hurbitnn.  the  Xlnldcns  and  Wmiblcdon, 
and  batwcn  Itrcntford  and  llaDwcll.  'I'hciM!  tiuirey  lines  will  connoct 
wHh  the  London  County  Council  elcclric  tramways  at  Totitiitg.  and  ov<  i 
Kingaton  Brid^'ewich  the  company's  tnmjwnya  in  M>dd1e*<.i  and  I.oiidnti. 

tUnOHAL  ELECTKIO  BUPPLT  CO.  LTD  \t  the  reoeiit  meetinR  Iho 
chairman  Mr.  J.  Itaoth)  xald  notwitht<t:kiidinK  thi-  depri'ssii>ii  in  trade  in 
I'rcKton  iind  tlie  hriwht  wenlher  in  the  autumn,  the  receipts  for  curr^'nt 
>motint<'d  to  £21  (>:i7,  aK«in«t  tl'.i  4'>2  the  previonn  year.  Uttes  and 
tezeahad  iiu*rea«ed  f rem  JC)J7!ttci  £1.7 TO. against  whii  h  they  had  appealed. 
Tho  4  per  cent.  pre(oi«nce  dividend  (or  the  year  and  a  dividend  u(  .'>*. 
paraban  on  tba  ordinarx  abaras  (or  tha  hal£fMr  (mailing  Da.  (or  the 
jaar),  and  £9.  Ida.  Kl.  pw  abana  on  tbe  toimdm'  Aims  wm»  dcdatod 

aATHUUL  nunUBB  00.  (LTD.)— Tbe  report  cf  tbc  diricton  for  tite 
halt'Tcar  andrd  Deo.  Bl  laat  sbowa  (hat  tho  incoma  aorrned  in  r»«p«ct  of 
the  bosinetii  for  thi^i  period  amount<.d  tu  £1.03.1,70}.  178-  ."id  ,  cotnpnred 
with  £'J11,M!<.  I  U.  lid.  fur  the  corresponding  period  of  I'MU.  an  increase 
o(£^'  '  If'  'i  t  Working  eipeiisea  were  t.V.ll.liS.'i.  His.  Ud  .  com 
par.d  Willi  i  ij7.:^l.  ."is.,  an  increase  of  £1.4  :W1.  lis.  lid.  The  nu; 
rexult  Rafter  deducting  I'oiit  Office  royalties  £<'^>1U.'>.  34.  :2d.}  ta  a  pr<.>(it 
balaaoc  of  £a40,«i;4.  17a.  44h  eempafod  with  £»VIJ9».  it.  Un  tb« 
nmo  period  or  IMMt,  or  n  iim«Ma  of  £19,ls;.  15i.  4cL  Tbe  rentals 
carried  forward  for  unexpired  term«  of  runnint;;  contract.,  amount  to 
fHH'.i  ,^77.  1 If!.,  compared  with  £S27.Ii".3.  l'>i.  loJ..  an  increj^<.  ol 
£iVJ,tl3.  14s.  :t.J.  Out  of  the  available  balance  of  £'J17.0.".7.  I'ii.  tlu- 
boaid  recoininen>l  the  piyment  for  thf  half  year  of  the  dii(.  div;Jcnd« 
IMl  pri-feren<e  and  pteti  iu'd  xtink,  ar.d  at  the  rate  of  per  .  enl.  per 
annum  oti  the  defi-rrwl  ..^lijclt,  lese  tax  in  ail  casee.  £1I  ."-  IJOO  i<  trans 
fericd  lo  rrsrrve  and  £li',141  8d.  cirried  forward.  ilif.'.VA  xJ 
hs^^  Iji^n  expended  cncipit  )!  m  .'uunr  during  tlj<i  half  ynt  in  thidfction 
c(  H.li'J*)  additional  <^icli&r.k'C'  and  pii\:il<.  ylnlionr  and  in  ihv  con..trui: 
ti'  ii  of  underHconnd  winks  The  din.  tnrs  suit.?  that  after  pioln  .  iel 
nepot isiions,  thpy  hav*  arrlswl  at  an  ii^-rcpiiiri.l  with  the  rn»tiiiii...ti.r. 
General  (or  tbe  tale  to  him  on  l>rc.  31,  I'Jll.  ul  Um  uudeiljUii)  >.f  tli^i 
cooipanjr,  (ha  agrecmcat  bring  inib)<ct  to  die  apptxtrat  o(  I'arltamcnt. 
|1%ia  ai^eetnent  it  *tt  oni  on  another  pafjc  of  tlilit  Mine. ) 

NEWCASTLE  &  DISTKICT  ILECIRIC  LtOHTI!(0  CO.  (m'l-M  th. 
inn  t.ij^  '  II  Ti.!  s  liiy  the  ohaiinian  i.Mr  J.  li  MiUiurn,  inoM  1  the  a.lnj. 
tiMii  of  till,  rcpiirt  I  out  in  unr  la^;  js-  ir.  'I'i.t.  iiiiiuunt  <>l  |trit(ii.  ht-  iijid. 
did  nnt  <  t.rii[tai»'  -"  f,-i\i.(ir.itfly,  li:it  lliat  w.i..  .  in^  eliiet'.y  t  >  tlie  w  tt!i 
dt4tWttl  i>(  llie  l>i}niiii.-3o(  till  Noi  lli-l.cit.l''iu  llaii.iay,  i|.»u  wl;uu)  Ihe^'  had 
ncclved  £6,0ui>  «r  £7.00u  per  aanum.  ,  Mat  having  loal  Hint  huaiacai, 
Ibcy  loncbt  lo  replant  II.  I'ht7  bad  dewloped  and  were  developing  into 
a  lull-Hidced  poavr  conpanv.  and  were  aide  to  deal  wilb  large  ti«eni  ol 
power,  and  givo  them  aF  fnTOumble  lar mi  aa  (liejr  could  get  anywhere.  In 


i>>fJO  they  began  with  a  dividend  of  S  p«reeBt..aad  iflbeyeoiuidered  the 

period  since  then  a'  HJ  vcjirs,  there  had  been  an  axernge  dividcf.d  o( 
7  137  per  cent.  Thcii  new  power  station  w.is  in  workiOK  order,  and  they 
hujN.d  in  the  t  otninn  year  to  ^et  a  benefit  in  rcTenuc.  They  ha-i  new  to 
credit  of  fjirrve  £.'(>, SHi.  tUs  lid.,  and  hsd  written  ofl  doprccial^on 
£7..'>0U.  which  put  the  ouupiuiy  in  a  usre  sati&foctoi;  poiiiioo  thau  it 
had  been  for  aone  tima  paaL 

nWOAfflLI-nOT-Tf  n  XUOniO  OOnLT  OO.  (Lra.)-Thedii«elora 
report  for  IMl  states  that  the  tutul  unita  sold  during  the  year  am  unled 
to  I7,l»2.1-"':t  fonipared  with  !»,0;i:t.fiJ-->  in  the  previous  jeiir ;  14  OOO.tKIO 
were  jiold  tor  |>o»i-r  and  the  rcmaiiule r  for  linhllng  The-  protili  .;iiicludiriH 
£l,(l'.l'.».  Os.  -^I  front  V.m)  amount  to  £t;v',.5:t:'.  s«  7d.  nut  ol  whieb  inlere»t 
absorbed  £14,3bl}.  IS)*.  lOd.,  interim  dividends  XH.'ili*.  7*.  and 
batanaaelaitife  floit  ■■  ogBMotian  with  the  eleetricid  nndiitclriag  pcg- 
ehaied  fmm  the  Walker  A  Wallaend  rmoo  Oas  Co.  £1,600,  Imvibr 
available  £S2.'i0t.  In.  M.  Thi^  dini  tiirii  now  iccouiiuend  paymei^tof  the 
lialance  pri-l«renre  dividccul.  yr  cent,  on  the  cidinary  ^lm>.^,  roakiiiK 
H  per  cent,  for  the  year  and  abtorbirg  £34.40.1.  fl'.  lOd.,  and  a  dividend 
of  UJ  1*1  cent,  on  the  ordinary  shares  a]|.>tled  in  coimeeiion  with  the 
putchait'  of  the  Walker  iV  ^^alUcnd  I'liion  tJa?  <-o.  t  e>eiricity  undcr- 
tahiOK  (making  fi  |>er  l  ent.  a-^  jier  aKreeiuent  i  and  re>|uirllj|g£14f^  lU .  (i.l  , 
£«,llflO  li  written  ofl  to  doprec  ialion.  and  £»T2.  Hi.  1  Id.  iaeaivild  foiwaiJ. 
I  luring  the  latter  Iwlf  of  V.KM  the  North  i  :a*K'rn  Hailway  Co.  was  i.  ;iilaily 
supplied  with  electric  energy  for  traction  as  well  as  for  (wr  and  lijjhtin^'. 
Tho  depreciation  account  now  amounts  to  £l:i!.l>Ol).  Kxpi^ndiuin.  n.-i 
capital  eecount  during  the  year  Iiik  bern  £124,°ilJ.  The  comjiany  haa 
ha>d  aiUitU^d  to  them  iM.OtK)  £1  fully  |>aid  shares  in  the  I'notiuiD 
i'ower  Co.  (Ltd.).  repretriiting  ur.e  half  of  t.»ta]  sliare  rapital  of  thateoia- 
p»ny.  The  I'rieptinan  Co  *,  gruetating  station  iit  lilaydon  lltrn  it  now 
supplying  current  and  the  development  of  thi-  bu>in<!»s  getiera'ly  in  that 
dittrict  is  being  pasbed  forward  .\n  agreement  has  U-fii  enl<:ri-.l  into 
with  ibe  Noriliern  Counties  Kle< '.rtcity  .S«|Tply  Co,  i^t.td.  by  which  lie 
worUog  and  develoiiiiig  <>t  the  dtttih-tso(  Whitley,  Monkicaton,  l^ar.'don 
and  Peghill.  covered  by  provi<<ion!i1  orJcrii  granted  to  that  tonipany ,  hat* 
bi-en  Iransf'-rrcd  to  thi»  company  The  shareholder*  will  be  aiked  at 
the  forthcoming  mei'tint;  lo  contirm  a  provisional  agreement  entered  into 
for  the  purchase  of  the  who!,  i  t  tli  sharr^  isjued  by  i!ii'  County  of 
Durham  Klectriial  Tower  |ii^  nlmi  i;.  i  j.  I.ll. 

N0R1H  MBTOPOtlTAH  TRAMWAVB  CO.  — At  the  ineetiPK  on  Wednes 
day  the  eluiim  .N  .Mi  G  llichardion)  said  there  was  no  il.iul't  niotui 
omnibuiies  would  adversely  aftect  bwrse  drawn  vi  hieles.  The  time  w»5 
ccming  when  atnat  toaaaotiaa  wobM  be  aiien-d,  but  no  fur  as  the  cvtm- 
pany  was  cmaemad  tbe  polnl  tbal  wooM  iilTei't  them  wa..i  when  they 
would  be  able  to  get  a  tuitable  motor  o»r  which  w,>uld  run  upon  their  laiU 

HOBTBAMPTON  ELECTRIC  LIOHT  k  POWER  CO.  |LTD.|-Mr.  1  H. 
Thornton.  J. P.,  staltd  at  t'.r  -if  tinn!  la^-t  week  that  the  c«|iiiv»lciit  of  i>,.'>7fi 
«<•.)'.  inlamp4and  niotu  am.  r  i'mtcled  during  11KH,  bringing  the  total 
ti)47.l31  No.p.Mutora  increawd  from  'J.'il  j  li.e  to.t.lli  h  |..,of  which  '.'Uin  i\ 
wen  hired  CVt  bTtfaeceaipanx.  Ountvncni  had  Increased  from  701  to^l. 
The  extenaton  of  Ibemani  to  Dallington  has  been  jiiatified  by  re  sult*. 
An  important  purchase  of  land  was  made  during  the  year,  ¥filh  a  view  to 
fmure  needs,  and  substantial  additions  have  been  inndc  to  ihi;  plant,  Tii« 
iiiiivi«tntial  order  i  xtemling  the  area  ol  auppiy  to  the  wlioU'  of  the  fr:«in',y 
oowugh.  and  to  varioun  jmrnhci:,  was  cnnrirmed  by  Parliament.  M.t 
April  ;10  l.'»6t,  Northampton  Council  r,(rerc<l  £10:>.«:M»  for  the  compiiny  * 
undertaking,  jiayioent  waa,  however,  to  be  deferred  and  lli  jro  were  ether 
iniprftcticable  conditions,  fo  the  direclors  di'l  not  feel  called  upon  tocoa- 
vene  a  meeting  to  eonsidt  r  -n^h  propoBtls.  £1,7.50  i«  now  aided  to 
d<'pr<^ciatii>n,  besides  L"iO  wm:  ii  n  i  !?  ni  it  jm  Some  old  plant  hai  been  wl  J. 
and  thrlo-t  wri:lrnuir  Tlifre  i»  £1  74>i  aui-Iable fordivideQds.aad it i« 
pmpoicJ  til  piy  a  dividaild  at  the  rat  •  of  t"'''  ^"t-  •OD""*  ttt  the 
haU  year  on  tbe  ordinal;  ehares,  making  '>  par  eoat.fo;  the  year. 

S3DTH  BtETMirOimil  BMTSiS  INRft  WRR  <NK  fJOD.)  Tbe 
dlr<'f  tors'  report  for  the  year  ended  I>rt  >t,  IDOI,  ttatea  the  baUree  la 
£ll...'>74.    li;^  or.   with    £r,.-il'l.    l',1^.    Id.   f.um    previi>tt'-  ye:ir. 

£•21.7^11.  15p.  4d.  I'eductiry  £t;,:)-2S.  Ihb.  ikl,  for  itilcre»t  and  £1,7.'k>  f^ir 
int.rnii   tir-tir  rKP  dtvidfiid.  thrte  remain^  £13.7-'l'.   I'i-".  lOil  Tin' 

■  I  |!i  II  'li  pnv  the  linal  pr..f<.rt  nce  div  idend  i  dA  >'-'.  "^1  I. 
plaee  V.i:i'<o  to  drpr<ciatiou,  to  write  £Hil.  l;»s.  Ud.  <  lT  "  Charge  o«r 
«v>irm  In  Uteenwich"  aeoount.  lo  rediici!  preliminary  rx(«-n*et  bj 
iLi'iO  i,  and  lo  earry  forward  £fi,70B.  M-  3d.  \i  the  end  of  1901  the 
cfidivalent  of  IOH,.'!^H  Hep.  lauipi.  (including  Crystal  I'alice  undertakin? 
from  June  li".  was  c  inn>  cted,  against  i;0..')IO  in  lni.>3.  the  number  of  rjn- 
•iamei>  Iwii  ;,.  > '>r\'t,  igaiiin  1,7:)4,  The  uodtttskirg  of  the  Cry*l«l 
I'liUce  Co,  «u«  tal,..n  over  on  .tunc  ILlh  lust  t  and  the  iiuinktrol  lapipe 
added  by  thi<  iiiclu>^ioii  was  •J'.I,-'(7J.  The  chmige  of  ?y.t<tn  from  direct 
to  alteinating  eu  rent  ill  the  new  area  ^hnuld  Iw  coiiipletnl  Ulore  t"  e 
f'ldif  VM^':  lljrkenhani  C.iur.cil  have  s-iv.:d  notirr  en  llic  company, 
-'■■■.■fi'       :'i.  if  :-',itiil"!  V  ri      t"  riiT.-ha-*'  n  Firn'!  "f  l^r  n<  v> 

:l  .  I-  :l       111'  pi::  ij:;i.   I   Ji:        .     1  '  . !  ;  ■   i  ;  ;  i  I . 

TELEQRAPtt  COKBTRUCTIOS  k  UAtNTEIIAHOe  CO.  LTD  -Th-  IM 
annual  ref  oit  el  tin-  dinxt  is  state>  thai  the  uixjunt*  Iiir  llie  p.iil  ;i-«r 
»iiuw  a  11*1  protit      JCi!i.',]i.i.  i.j*,  1  id.  alter  cbar^ing  uitcrr  t  ci:  d<  l-ei:- 

tme*.  Totbia Mua  ii added  £IS0,4>«<(.  17e.  U.  bnaghl  Ibrward.  making 
£lt)0,m  13».  Sd,   From  tliii  is  dednHed  tbe  inlerlin  dividend  r>l  -  per 

c.i.t  I  t'.'J.UOi  leaving  rlli;,!^,!.!.  l;(-  id  In  ii-- ilealt  wi  li.  The  «i:ri  ctuis 
|.io|.f-.'.;  to  .li^lribuli-  £1  4..  p<.r  nhaie  aiifi  tbinf'  lll.xirt,  l.jini;atih^ 
i4t|.  of  10  |ic,  cent.,  and  inakirg  a  tn'al  dnidi  nd  for  I'm-  veiii  e-f  £1.  U"». 
|M-r  .»hari'.  fii  l."i  |«.|  rem.,  nx  (us l<'aviii-  £lo2.07'.'  CSa. 'M,  to  be 
eairird  fomatd,  Vaiioui  kiigliis  ol  .aUc  luivi  Ktii  tii.r.  if.icture J. .-vad 
EiiiMii7Cablo repairing opoiationi have beencarried out,  but  uorkgenenilly 
iMa  not  been  on  lo  exIcnuTe  a  leale  aa  during  the  patt  few  yc.itn.  1  he 
oompany'a  factDriei  at  Urecnwleh  and  1i\'tiar(-raad  have  been  well  and 
pn>p«rly  maintained.  Advanlate  bm been  taken  ol  tbe  ihMkneadot  work 
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to  i«liuilii  a  portion  of  the  fiwtor;  tA  Oreeawich,  nnd  tu  inUoduce 
Improfonwnu  thoro  whioh  will  oM  to  (ho  ogotwqy  ol  tbo  nvoka,  Ilio 
eompMiy's  ttMtnohipo  oi*  in  good  KtA  OMMmigh  topoir.  Tho  ditMhm 

hare  contrKcInd  for  the  building  of  a  new  cable  steamer.  She  was 
laancbcd  in  tbe  1  jne  on  Not.  33,  and  is  named  the  "  Cambria  " 

Tlie  transfer  bimki  will  be  elosi^d  from  'JOtb  to  2Htb  iu&t.  inoluiiive, 
preparatory  to  payment  o[  t.'ie  ijl\iii<'i)il  on  the  20th  innl. 

TOPIBAH  SLBOTSIO  UOBT  00.  (LTD.)— At  (be  moaUoig  loot  w«ek  it 

wMrtMsAthatoiBooilwfanMiioBol  lbo«nffur«WBHAst«f  II^Mi 
supnUoa  te  SMtoatw  hod faoMoi.  Ihow niMioowBrtio hcmIio  al  a 
difHtai  I*  Iho  Old  ol  fho  tat  mw.  Mr.  H. 


■  MaMklh* 


•  Hot*! 


■iflMliSlfMN 


Ooaldis 


CRT  vons. 


:OBAKDA  (Feb.  'iS).— Bulk  nto  3  p«r  cent,  (siooo  AiKfl  U,  IWIV 

['rice  of  silver  27}  (d.  peroz.    Ckiniolg  90;— 90t  lor  maoar,  90K  — 
f>3r  account ;      per  cent,  annaitiea  89] — 901.  ConaoU  Pay  Da;,  Xfaroh  1. 
Stocka  and  Shoraa  ContiBiutioo  Don,  Manlt  13  sad  'i»  ;  Tiokot 

iMdM 


Day*.  Manh  M;  Vwfthn,  fIsKM 
over  Daji,  Vonih  10  ond  IT. 


CALCUTTA  ELBCnUC  SOPPLT  COKPN.  >LTD.]-The  numb«r  of  units 

dflivercd  t'l  cnn^rjtnfr;  linrnn;  tl),:  fnur  wei  k4  onilfd  Jan.  27  w»~  lliil.'JKS. 
oomparcd  wilh  I'J  i,;:  J  4 111 1 '    . nn.:  -j   n -  fi.iii  -.vjtkaol  thepreci'.liti/ 
CBATBAM  *  DIBTKICT  UOHT  KAILWAYB  CO  —A  dividend  of  »  {Mr 

eent.  tar  tho  lall-;«or  cndod  Ooo.  U  is  weowood.  Vbo  roool>lo  mn 
£16,881  ond  tto  ospenaoo  210,mt. 

mmoiVAt  MgB.^BoHliBt  OssyowMoa  oto  iDvitlno  Apptiokti»iio  far 
<1,(IOO,000  31  oer  eont.  isdosonUo  otook  at  98  lo  proWdo  ei^ttol  far  tbo 

oonrerfion  of  the  (rftm«s;i  lo  eleetrle  traetion,  Jk'. 
rEMONAL.— Mr.  J  S.  Harmnod  lUnnrr,  a  director  of  iho  Rriliiih  loBU. 

latod  and  Hilitliy  (  ub), «  fl.'.  l  <.  iho  Kloctric  Hiirp'.y  C^.  of  Victoria. 
Electric  Sopplj  <  n.  n:  'A  .  n  rn  AustriiUn,  the  Mulliiid  l  ^.t'ttic  <  ii(>./i»- 


tioD  for  I'ower  DiBtribution,  &c.,  was  lelomed  bjr  a  verv  aubataiiual 

~  otlholvMlieaoavhieh 


muarityaa 
took  " 


olFa 


plaeooB^ 

WMTMtll  nUHBAFB  00.  (IAD,)— Tho  director*  have  declared  an 
Inlerim  dtvidcDd  (payable  March  IS)  of  8s.  p«r  »hnre  i  at  the  rate  of  U  per 

rrn\.  per  annunn,  tax  free,  fur  I'  l  .|  inrt<  r  rmlid  line,  SI  last.  The  trani-fer 

li(Hi!t« -viil  III  r, lined  from  Mik:      I  -  -    J  I  i  id ..  ^ivi... 

W.  T.  HEHLSY'S  TCEOKAPH  WORKS  CO.  LTD.)  Subj<>ct  to  audit,  tli« 
direoti^m  rfrommmil  a  diviilond  for  thu  vi  ir  to  Dcl-.  ;i1.  I'.KII,  im  ths 
ordinnrv  ^hurri!  nf  ir,  por  cent  (le^?  lai  iuLluJing  interim  dlvirkind  of 
5  per  cent.  pa:'1  S'':it  1. 


CuUMJAL  AkD  FOBKION  INVhSTMhNTS. 
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lUCIMC  •AllWdVB 
.  T»AMWATI.te 

Do.       Coin.  Fic(  

0«,  l-afUMlirat  8X  M>.  Stoat 
Auckland  Elac  Traaia  tX  DabL 

trad  )   7.  

BaroaLora  Tramway  UrO.  ...... 

Do.    St  CniB.  Pral  .. 

Dti.  i\  \  Lkfb.  gUKk  (tad.)   

p^r  Cent.  Dabi  

Brtabaiia  F.l<^ula  Trama.  Innal 
Ol8  

Do.    e  [H.r  (..til,  Cisni-  Pral  

'  Do.  44  p«T  t;*r.t.  IJb  Pr<.u  CU 
Bitllab  Liolnnifcla  lUiu^.  Kiry 
IM.  Otd  

Do.   Ptef.  Old.  Stock  

Do.  iX  Cam.  Para.  Pwl.  

bo.   4i  par  Cast.  Ill  Moit.  DU 

Do.  V  aocoDTar  Power  Deb*.  . 
Bnaooa  AjTaa  u4  BelSnUtM. 

Do.  S  gar  Caul.  "A'lSaa.  PmI 

Doi  »  par  Ca»C'Dab«L".'""'""!! 
Do.   iX  Sod  ]>*b.  Stock  Prov 

LaaU  ,   

nueixis  Arrea  Elcc.  Trama  1 :  IKI 1 1 

U<1.  

Oaleatla  Tnimwara  „  

Do  m  IM  Dab.  aiaek  (r«4.|.. 
Caae  BlaoliU  Tiaoi  lUiana  ..  .. 
CMoaboTnuD*  A  IM.  iX  latMk 

BeMl»»l 
l(a4lWB*a.Tr«mai  .  Oa^.SU. 
Moamal  M.  %j.  8t'«  n  Hon 
DtlK^OSOSt   .,  

Cab. Stk  

aEciRMiTT  vma. 

OaleoMa  KUetrto  Sopplr  OrO. 
Bleo.  \xt.  ti  Irac.  Co.  t(  Al 

S.i  Deba.  

Bsaaaa  KleetiUUlOOk  >hBaH 
Kalfoarlto  HMTlMor  * 

BmmL  JUssMs'''  ***'*****'""*""* 
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•0-lOS 

1. -\\ 

M  -il 
1*1  —lot 

1(U  — ICH 
10  -101 
C3X-10  X 

»»  —wt 

Si  ' 

li-lj 

107  -\v» 
10s  — IC 
M  -*T 
ISO  -luO  1 

ll-ll 

lot  -104 
101  -Its 

Ml -Ml; 
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BLECTBIOU  COmMMOm  BHUS  UftT. 


9AUM. 


ill 


HltTtN  IAIl»tTI,miiVMMli 

BUh  Klcc.  Trinii  Fnl.lM.._i_— 

D«.    6";  C'ltn.  rr»f   „  

IVi    (J  M  V.rt  l»«t..SJo(KnJ.) 
n  Mm.  '.  Mi'i'iind  ItiuriU  I>t 
Brinsl  Inmntji  ind  CuiMg**)'^'  " 

Do.   Com,  I'Tff.  ircllT  pildl   

Do.    irti  Ccul.  I'l-St  

BrlU«k  Elctlr  c  Tnicl|.jn  l.tld.  „, 

t  Do.    f  it  rf.VM  (."nrii,  E'r*J  

Do.   6  |#-r  t/«-r-l  Fctpt  lo»l  J3tfb»  ..... 

Do.    «i  ;«r  (  1  r  •..  tad  Vch.  gtolk  

fOmtnt  LoiidoB  OtdluuT  Block  

t  Do.   «  per  ObI.  Pnt.  Slock  ..  _  

t  Do.   Dolarrvd  Stock   _.. 

Do.   <  Mr  C»ot  Ixtio   . 

CSty«IBUKilD«lMtiiTi>m>.Dt  Cm.  PH 
Do.    <  iwCrBL  l>t  Uorl.  tebl.  ..  . 
tatT  w<  Sooth  LoDdoB  Bl}.  Cob.  Otd. 
t  Do.   5  ter  CoDt.  Ftrf.  Frol.  (1891) 

♦  Do.  (iIm)  _  

t  Do.  (UOl)  M 

So,  i  Mr  Ctat.  rCTpota*!  Data  ..  . 
IMbilB  Cattod  TOBM.  (UM)  U4^0t*. 

Dn.  •MrOmLrrBT  

HK,  Xerlbna  ft  Qlr  RlJ.  rif.  Ori. 
Ot.  Hartbira,  ricei4lll7  *  BroDrloa 


*X 


IM.,  •Mirw  Bra.  Ccilp  C«Tta.  _ 
.  iBpttlalTirawit  M  «.„-...-.,„, 
to*.  •rtrCtBLPrcf.  ........„„  


t  Da.  MMt Crnt.  Dob*. 
Jill  «|  n«a«l  Kite.  Tnmi  &  Li.6Xn. 

ta.  4  tar  Cral.  Deb.  stock  „  „. 

LHtryool  0T»tlM*4  K(U««7  Or4 

Do.  6  I  or  Cent.  Fro*  „  

Co.  4  p(  r  Oot.  Dob  „  

LoBdcB  VutUi  Tiami.  t%  Ctm.  Praf.. 

Do.  «X  >•>  Mort.  Dob.  iitotk   

Mtnij  Ceo.  OTd.  Stock   

Do.  S  rtr  Cent.  Fcrp.  Frol.  .... 
HcttcroUt'o  BlMlrie  Trtaii  M 

I  Do.  tXCsrn.Prcf  „ 

Do.  if  .  Dib.  »tctk  

K«w  0«D-  Tract.  6  perCcot.Cl)m,  Pr>f. 

Pciarfaa  Btieirlo  Tractloc  Ord  

I  Vo,  6  for  CcBt.  t:cBi.  frof.  

Do.  (J  p<r  r.tii.  .Slock  

f  oolb  I  'lii  t.  Hlic  Tiir.  A  PMMrCvl. 

Vo.   ex  I  r>l.  1*1  paJd'  „  

LV.  t\y.  leb.  litock  (lOOX  fiUl  .... 
.,  ,  1 1  ilirciuiitjd  iritt'.  Byi.  Cu.olLosdMi 
tjijtWaUiUMUidCUjOtd.  


fj-ll 
icj-lli 

IM  -1« 
»7  -»• 

M  -a 

101  —lit 

81  — n 
iiu  -at 
•!-'» 

IDl  — 1V4 

tn-*n 
iw  -in 
us  -lU 

lu  -m 
u-u 

U|-M| 

«-fl 
H-tJ 

l«  — M 

u  —1(4 
Uil-mi 
*!-<< 
m  -n 

IV  —1(1 
M  -101 
10  -ICt 
1C«  -1(6 


kUmn  mnnrdMMH  f>A  (lit 

ikaaaOB  TabMh  ■ 

tAigl   .-^'^ 

D».     

OoBsaraikl  CM*  Oaiilal  Btoek 

Do.  4  r«r  Ccal.  Dab.  Hack 
Oak*  BvlnwriBo  Oti.  m„ 

Do.  Pr*f«euc«  10  par  OtaL  »..„_, 
Direct  Hpaslrti  Ord„.....   „., 

Do.  10  por  Coot.  Com.  Praf»  .., 

Ho,    4|  per  CiDl  Deb.  _._  

Dlrnrt  I  nllcd  Stalsi  C>bla  .„  I 

Olltct  W.ttlndln  Cable  <iXRB.Dk.(i<.) 
KuleiD  lJrillr.»jj   

Do.   H  f  er  L«nl.  Kn  l.  SKok  ..  .. 

110.  4  i  r' <^'iit.  Moit.  L'ab.  £U.  (Id.) 
EutoiQ  EklrcrlcD   

uo.   4  per  Ctut.  Deb.  8loek   

>  Kaatoin  AU.  AhluB4ri4rt.DtbJin 
Do.   4.:;:  Maiutttaa  8sb.  Deba.  (lad.) 

C  n  at  >  on  bi  r  B  (of  Ciipeal  a4tBB)  . .  „ 
Ba.ll»d  P<fii.Bd*4iXu»lt.Db.(rad.) 

lB0O*KoiC(««b  

('•cier.S  KDr(  pt.  cTel  4:;:0sai,Cb«!<t<.)i 
Vrtt  A!!k  >;.  I  •  Ut'ii)  b  libair~ 

W««t  Ctmlul  .'  r...  lira   

Do.   4  cer  L'<  si.  l>at«  

Wcat  UtU  acd  faaa  aia  

Do.  ( :.  IM  Fral.i  z  ;  .<  d  acl.claman 
Do.  « ler  Ceat.  lid  tial. .. .......... 

'Co.  l|arC«al. Data.  „„„.„. 

Wiatara  Talagraph  „......„.„, 

>  Da.  a  HtU.  (Ud  Sailat.l«Oa)  ..... 


n-M 


>l-«l 

loe  —108 ' 

MI-MI 

in  -loo 
M  — w 

f--n 

100  —n* 
m  -ua 
»-$» 

M  -IM 

lll-Hl 

ir«  — u« 
!ao  —101 

lOiJ-lOK 

uo  — IW 
411  —18 
IS  -l«l 


WW  —  *v« 

!!3' 


4  0  0 

I  U  1 

>  14  U 

I)  1  11 

»  7  10 

«  *  0 

«  UIl 

4  e  t 

I  IT  • 
SMI 
*I1  ( 
4  IT  ( 
SIT  8 
4  U  n 
4  14 
4  18 
4  4* 

tut 

4  •  S 
Sit  • 

5  It  0 


4   0  0 

I  U  4 

4  0  0 

e  la  4 

4   7  0 

i  II  0 

4  IS  f 

I  W  S 

4  U  S 

I  >•  t 


4  7 


r«b,ABi 
rcbkAai 


Maj.Btt 


Mar,  Bapl 
Mar.Sapt 
Jas,  Jolr 


«•  •»  [121 

BBa,&ae  »  afl 

!•>  ion] 


4ti 


4pril.Ocl  .. 

jBa.ialj  . 

8  I  0  (      .  ii  i 

•  •  S  jBB*,I>tr  » 


«  0  « 

4  10  I 

I   1  10 


JdD,  Jnlj 
Jd.  Keo  . 
l',M,>g,N 

ir,M7,jt|.K  :itt  :<<} 
r,wriig.N  u, 

Jn.ApJy,0  . 
Jb  Ap,Jr,U  18 
rek,  Ab( 

r«b.  ABC 

April.  Od 
April  Oct 
Jaa,  Jnlj 


I  IT 


I  IS  t 

I  7  4  S 


TIUrKIIEI. 

Chill  TalaptooaUallTMH...,...^. 

HcDio  Video  lafcSiiroticrrjTrr. 


Do. 
Do. 
Do. 

lla 
Dr. 


haUoBal  Lo.  Pnl, 

Do.   Dal.  Bloak..   „._. 

0  rer  Ccai.  Cuia.lat  F»a».„  

0  ror  Ctoi.  Ctai.  Ind  PM.  „.... 

1  [4r(.>ni.  NcB'Cnia.lrdrnl... 
Deb.  dlcck  f  J  ter  Ceal. (ta«.)  „. 
4  per  fi  ol.  li«h,  Block  (r»4.>  

lio.   I'ttv.diu.  alt  raid  .. 

OrleBlal  "  „. 

Ik'.    6  ter  Cinl.  Cciii.  ftrt   

1«  .  l.r.i  Ilr  I'   I  f  EsmH  '    IH.  Slk.Bd. 

teiira  hivir  Plate  .  ..  .  „l 

Do,    &i«rf«r.l  (- tiin.  Pial.  .„„.....« 
'Do.    tii.t  I  .1.1  l>b  etockltad.l  

rilAICIAl,  lltdTIIHI.  tfc 

Bla«.  AOiD.lDiriimtctgX  Cib.FmI. 
Oleba  Taleciacb  ii^d  Tioal 

I  f  liM'allw  Ik*  iMi,  HowiMtli*  htw  Mda 


U  10 

1 

6  0 

0 

101 '—US 

4  17 

1 

IDS  -104 

8  IS  11 

«-«• 

t  1 

7 

t  11 

» 

nts-tiii 

»  7 

7 

106  -K7 

4  18 

1 

U-14 

4  8 

a 

n-u 

4  11 

4 

It  -II 

4  M  11 

SB-lVO 

i  U 

i 

108  -lot 

a  IS 

t 

ICS  -ut 

au 

f 

t  T 

3 

4  11 

1"!  -  In 

i  8* 

s 

»  -1} 

4  17 

9 

1(0  -118 

4  13 

S 

"1  17 

1 

••»-«! 

i  i 

4 

11 '-H. 

<  4 

11 

I:-  -l:i, 

4  n 

4 

Ja.AD47.0 
Jb,  Doe  .. 
J^Ap.Jy.0 

Mas,  Ma* 

Feb,  Acff 
Fab,  Ant 
Mar.Iloa 
jBa,Jaly 
JsM^IIaa 
Mar,  Mot 
JoBa,  Dae 


Jaa,  JbI? 
MiT,  Dot 
Mar,  Hot 
Bar,  VtT 
Jaa.  Jolj 

JsaatUfO 


At|Bll 


fab.  Am 
fib.  Am 


07 


111  111 


ICIl 


fl 


ibi 


1)1  lUi 

.     -    l»i  l»» 

Oib,  Ang  '  I, 

Jbbo.Dcc  I  (Itr  111 

30«;  ilAi 


ArrU,0«l 

iviyil.... 
Joaa,  Dae 
Joa«,D«* 


lOkt 


lOij 


1<I  K'v 


6  m 

St.  4U 


J  I 


aifimin  nmx. 

I  BoBnwB»atb*Pool*lloiwBai«<M. 

I  Do.  4i  par  Cent  Cbb.  Prat ........... 

'  Do.   (1;  (  niD.  .ilefond  Praf.  „  , 

Do.  4^  ret  L'<  Di.  Deb.  ^tork  (red.) .. 
BrcoaieTiKtnt:  EL  Lt.  ft  lawaaShatca 
i„  latDoba 
Brcmplccd  KeciicKloaHabBlvArd. 
Da    7  f<r  Oot.  Pr<f.  ..... 

Caalral  KUr.  Snp.C'«.4rOa«rJ>b.Btock 
Ckarioo  C>o«i  A  .Htrasa  HIaclilo  SspL,. 

t  Do.  4lperCaot.Pral.„...   

Do.  t\  Del'.  Btoek  (red.).. .  

Do.  CUT  DBderUkir||44x  Cat.  Frol.i 

Do.  Di>.  (191 »)  

ChfUfe  F.lirirtc  HH[plv  Or.I  -I 

■  I'o.   <»p.r(.',.  0!  I  <.t  Hli  rk  (rtdj 
Cll;  otLiBXicBKIfcijIc  lttibik(Ord. 

Do.   0  for  Ce-ot.  Cca.  FrtI   ... 

*  Do.  4  rar  Cact  Deb.Blcck  .nd.).. .. 

Do    4U  Sod  Deb.  Mock  (red.l  

CoBBtf  of  LcBdos  El<c,  Cuppt;  Old.  . 

Do.  e  per  Cent  COB).  Praf  

Do.  41%  Dob.  suck  (all  paldl  (red. 
Do.  eiecoBd  Dab.  Mock  Prov.  Oarte.. 
IMkaeli  ae  K!acti  Idtf  Snpply  Co.  Old 

Do.  4ilBtD<b.  aioefcfred.)  

Bora  Kleetric  Llektlig  Ord  

I  olW.Uec.U.&I'u«er4i;t:Db  Sl,(r<d.) 
KcaalogtoB  ft  Kulghlabildga  Old 

Do.  SiorCcDL  III  Fiat  

KaailaiAa.ft  KB«lb«.Oo  ftMo4tla«B>U 
Co.(MBtBtaUoii)4ZI>ok.8teMt«d.) 
ta»Aiall«cfal>>BMgfOrt.  ^ 
Do*  d  pr?  OobI.  RwI.  oi.wjm,,.,!,! 
Do.  4BttO(al.lllBMl.lM.«., 
ll«lftpi>lHaBBIactibta».Oit. .... 

Oe.  44  per  Cast  OaiL  PM,  

Do.  4|parCaBt.D«k.Sto«kMllorl. 
Do.  4B«C«Bi.llit.Dk.SI*tk(lo4.1 
IUdlnaBlwX9oroJarMMollloiA.DK 
M««ci«tia*IHM!B(«.lt(.OrdJEtviM 

Bcvmllo  Hoe,  aaraHyCM,  

Do.  l|itrOBM.Mt.*.CBm.rnr..... 

Noitlian  OoaBlkaElie.B*p.  Ui-  paid 
ko44laB  Hill  Uoclito  ...... 

I>aw  aparCaiit.  Utllt.IMa,»».. 
Oxiord  Uxtrle  Old.  „ 
Do.  1%  Dab.  Itodi 


S/0 


/aAp,Jr,0' 
Ja.Ap.Jr.O  11 
iptll,  Oil 

fci  HcmdIaKttot  lot  Ra<  Icr  ladeaiUc 


Bt.  Jamco'ft  Fall  Mall  Xlac.Oid.. 

Do.   7  per  Ccal.  Ftal.  

Do.  II  per  OtBt.  Deb.  Btoek  (nd.) 
fBllbaald  MarketaBlecKrleSap.Ofd.. 

t  Do.  4  per  Cast.  Dab.  Stock   

m)Dlb  LoBdcB  EIretile  Hoppty  Ord., 
(<<«|U  Mrtmi.  n  El.  I-  I.:.  4;  I'o  icr  Ord. 

Do.  73;  tool.  I'ref. 

Do.  44latDb.Ktk.FrT.(^(rd.fteoBl) 
Crban  Blccrblc  HopB  j  Old.  -._„.._... 

Do.  IZ  Caai.  Fral.  .„._...—„_„..,. 

Do.  ijXM Matt-Pok, 

Do.  •far 


AIUbbco  Doc.  Co.  tz  Cun.  Praf.  ... 

Area  Kloc.  Matar  OX  Cbbi.  Pra<.  ...... 

Britlak  laaaUud  A  Bolib*  CaUao  Old. 

Do.   I  pee  Ceol.  Pr»l  „.. 

Do.  4iX  latMcrt.  Dob.(r«d.)   

Brttieb  1  bcmaoBuiiafBaiXlalMt  Jlk 
BfUlak  Wcatlucbonaa  OrPral........ 

Do.  4  oerlaat.  Mori,  Dab.  Btoek  - 
Brstb  Eledrirel  Enulnaeitoa   

Ill;,    fl  ]  cT  t  I'Ut,  Pief.  NoD-Cnm.  .. 

1.10     4)  1  er  I  nt,(.  Perj..  IH  Deb.  Slock 

L'o.    1  «ij  e-.ml  lliid  IVib.  SUK'k 
CallcBder  •  C  ilia  Con.  Ord  

Do.    t  per  ted.  Ccm.  PreJ,  
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T^tD  Or  three  tingle-phuM^  trartion  systeou  have  been  built 
and  experiment e<1  with  in  the  FniteJ  States  during  the  last 
cou|)le  of  yeani,  t>ut  it  is  claimeil  that  the  "  ttlectrifiiMl "  por- 
tion of  the  Indumpolift-Ciiiciniwti  Ifaiihnij,  a  dewription  of 

whicli  :i;ipftir«  in  rhis  issue,  i«  tlie  ficH  Am<-ri.'jn  siH;;li'  |i!i;isl' 
inilnay  to  work  under  comroeniiftl  conditious.  In  point  of 
iuA  thb  tncUoit  •yatem  can  hardly  bo  eonpond  with  the 
liea\y  snliiiliuu  Vnms  in  this  iiountry  :  it  correspond*  rather  to 
thoae  of  our  light  railway»,  wiiich  are  not  Uamvaji  pore  and 
n'mpla.  AJthoui^  the  greater  part  of  the  tme  is  built  on  iu 
ow  n  way.  a  t-oasidcrable  length  |)aMc«  over  public  roads  like  a 
tramway,  mid  the  faree  are  collected  on  the  car  ;  but,  oti  the 
otiior  hand,  it  is  stated  that  the  epoeds  to  b«  achieved  approxi- 
MOto  Umw  of  cx  press  traina  od  atWmKiiwntBd  linai>  It  may 
reasonably  be  doubtt'd,  l^owrver,  whptlicr  the  iinijwiscd  higli 
•peedtt  of  50  or  GO  miie.^  uu  hum  can  bo  safely  lututiUuued  on  [a 
track  niDig  70lbi.-iml«  only. 


It 'm  iiitoreetiug  to  note  that  three>phaac  currout  is  generated 
at  the  power  bonae  at  3,300  volte,  and  »  then  tranafonned  by 
siatioiiarj'  transformers  to  in-o  ])hase  cuncnt  at  H.I.OOO  volt<, 
at  winch  pcenure  cutront  is  conveyed  to  the  sub-stHtiooi,  where 
dio  Toltago  {•  rediwed  to  a  praanra  of  S.itOO  vdu  for  the 
trolley  wire.  The  two  phases  arc  kept  entirely  distinct^  and  tha 
quantity  of  copper  in  the  high-tcri^i  ii  ti  an-mission  line  ia  fairly 
liigh  for  thia  rciu>on,  while  on  the  uiher  hand  something  is  saved 
in  tlio  eoit  of  the  tbno-pbiiM  gaoaratorB  i«  coiiqwred  wjtb  dngle- 
j)h3!=c  or  TWO  jiha-c  machine  In  the  "peciri!  rircnmstaucea  the 
combination  of  a  three  phase  generator,  iraiisfonners  arranged 
on  the  Scott  ayateoi,  tvo-phaM  fooi^wire  tnnmibiioii,  and 
singN-  I>ha^^ti  tnirisfnnni'v?.  at  the  siili  Htaiiims,  may  be  the  moat 
economical,  in  the  majority  of  cases,  however,  it  seems 
probable  that  a  liinpln  u^gfa^fihaae  system  throughout  will 
generally  be  prefeired  io  ipite  of  the  extra  cost  of  tho  plant 
and  mains.  The  cntfTtari-  ^nnjiensiou  adfij/icd  for  tht!  over- 
bead  equipment,  it  will  be  uutiued,  differs  in  detail  to  some 
aztontfron  tho  now  famiUMr  Cootioaatal  dei%D,  anpedaUy  ia 
eonneotion  with  the  manner  of  siqtpcHttng  the  ateel  caUe. 

Tkx  apaei«l  coudhioaa  of  the  Waterloo  and  Gity  Kailway 
are  rather  favourabli  for  obtaining  <|uantitative  information  nil 
to  the  amount  of  power  required  on  tube  lines.  Tho  a))6eoee 
of  intermediate  etattone,  and  consequent  regularity  of  the 
service,  tho  fact  that  all  pa&sengei*  ni«  carrlad  tho  eaane 
distance,  nml  the  small  distrihuti.iii  lo8se«<  simjilify  the  con- 
aidemtion  of  the  figures  abstracted  from  the  log  sheeta  which 
giva^  almoet  without  qualilcaition,  pim  mghiaoring  raanlta^ 
thi>u-1;  it  i«  ttu-'  th  it  tho  somewhat  sharp  curves  have  to  be 
allowed  for.  Therefore  Mr.  HKRttEKTjoNii»'s  Paper  (eoucluded 
in  thie  iawie)  on  the  working  resalte  of  this  imitway  pawaaaaa  m 
si>ccial  vuhio  as  formiii;;  a  kind  of  Ktandunl  which  will  sapple- 
ment  Mr.  M  vuMauon's  chwsio  i'apers,  without  in  any  way 
dispUcing  them. 

TiiK  traific  coDditi<»)8  are  not  favourable  to  high  economy, 
esiiecially  a»  regard*  the  power  supply,  and  in  the  rirenm- 
atances  the  coet»  of  0-'.>19d.  i)cr  unit  generated  arc  creditable. 
The  taS&t  conditions,  which  are  moat  graplueaUy  expreaed  by 
curves,  have  been  well  net  by  the  uae  of  fonr^waad  angle- 
car  tmins  during  the  heavy  and  light  loud-hours  respectively, . 
with  till'  result  that  the  train-load  factor  is  kept  up  to  a  very 
satisfactory  level,  and  Uie  working  expcusni  arc  less  than  43  per 
oantoidiereoeipta.  Theaeani 
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lavoiirabty  with  'i'Iut  lines,  aIthou;/h,  iu  poinU'cl  out  above, 
■«omi>ariaoiu  are  ditticult.  It  trill  be  noticed  that  Mr.  Junks 
has  been  compelled  to  adopt  tha  uatt  of  tnin-too'inQe  ' 
inttead  of  die  orthodox  "tmin milei^aod  haa  abo  oaed  the 

pas-tenger  nii1t<  unit.  That  '2\  train-toa-milet  arc  mti  for  cvery 
paaaenger  mile  is  a  -Striking  fact,  Mr.  Jo.VBH'  t-xperienccfi  with 
ri^boixK  iliriMrt  motor  oontfol,  and  some  other  |>oints  are 
SMj;p<'3tivc  ami  uacful,  but  oik-h  "ip  dobuti':ible  inultor.  The 
iihiatratious  to  tito  I'ltper  in  tho  form  of  curves  are  Dot  it« 
Haaat  TaluaUe  fut. 

Tm  Daa^  Afoif  of  tbe  36th  ult.  pabtiBhed  a  letter  from 

Mr.  W.  G.  TowLEit,  of  the  London  Municipal  Si/cioty,  apropos 
oi  the  article  published  in  J'ln  Kl,<-I,irwii  of  February  17th 
on  "Tramways  c.  Motor  'Bum*."  IIu  qiiciitioDs  tlie  costs 
per  car  mile  for  tramway  working,  bringing  in  au|ipoii  the 
London  County  Council  cstim-itcs,  which  -"hovr  worlting  coste 
oi  ii'lld.  and  bd.  pur  car-inilti  for  the  yours  lUOU  3  and  1903-4 
veapectiTely.  These  figures  at«  of  no  vakw  as  indicating  the 
M'orking  coats  when  tlic  Lnndon  Connty  (.'oiincil  linos  attain 
a  steady  litate  and  are  driven  from  their  utru  amiou.  The 
transition  stage  throngh  wbieh  the  lines  have  been  pawing  for 
the  last  three  years  is  not  yet  over,  and  the  workinf;  cost* 
whilst  it  endures  must  be  abnormaiiy  liigh.  The  purchase  of 
power  from  three  diiferent  souroea,  and  the  tompoiMy  distri 
button  arrangements  thereby  entailed,  make  the  expenditure 
on  this  item  very  high.  Wiiliout  otlieial  iuformation,  we 
can  ordy  sarmise  that  it  h  in  excess  of  TSd.  per  ear-mile, 
whilst  this  supply  from  the  ComwQ'a  own  station  will  pro- 
baVily  '-ct*:f  finftliii'l  th  it  inn-tna,  judjjin^  from  the 
expenence  ot  t.;iasgow  atui  the  few  other  towii^  where  the 
tramway  system  appmimatea  bi  magnitude  to  that  of  the 
Lon.l..ii  r.jiintv  Connci!.  It  -n-ill  not  Mii  jii  if»e  us  if  the  work- 
ing expenses  of  the  conduit  linos  exceed  the  6d.  per  car-mile 
derived  from  experience  with  overhead  lines ;  but  on  the 
other  hand  there  is  every  probability  that  the  traliic  ret-oijits 
per  m-mile  and  per  route-mile  will  be  so  much  in  exoees  of 
any  exisUng  British  examples^  that  the  eomparison  between 
theamuneix'ial  result.')  of  the  motor  omnibun  and  the  tramway 
car  in  Loodoa  will  be  atill  more  favountbJe  to  the  Utter  than 
that  deduced  from  preaent  experionee. 


,\  xoth  j:  of  the  perfected  .Murray  piinting  teleyraph 
appears  in  to-day 's  ig8Uo.  The  improvements  a«  describe*!  b}' 
the  inventor  would  appear  to  have  made  of  this  system  a 
pr.tctical  aiul  useful  addition  to  the  various  syhtemfl  of  riTO'lem 
telegraphy.  It  will  po&ubly  Cuke  a  hu^e  place  in  re|>lacinj{ 
present  methods  of  fast  ^mieatstaine  automatie  work.  It 

li.iull',,  hiiUi'VLT,  .i|ilN\ith        yrt  •:  :i|iat)'('  of  doin}^  -SO  where 

the  extreme  limit  of  jipced  of  which  the  Whcatstone  system 
is  capabk,  is  taken  advantage  of ;  or,  at  any  mte,  where  this 
utmost  limit  is  nocoisaty. 

TiiR  Mumy  system  enables  the  telegraph  meoaage  to  be 

j'losuntcd  Ihi  the  public  in  [>age  form  with  no  nccc-.^ity  for 
nkilkd  manipulation  other  tliau  that  of  prt'j>ariii<;  the  trans 
initting  flip  with  the  aid  of  a  keyboard  anula^ou.-^  to  tliat 
of  .1  tyi>euiiter.  This  feature,  however,  i*  not  novel,  iiut  the 
IMiticular  means  which  enables  the  system  to  Uo  its  work  at  a 


comparatively  high  rate  of  speed  and  witij  H.ih  ty  in  lUtinctly 
new.  The  message  is  not  printed  direct,  but  xa  produced  in 
I wrf orations  on  a  " slip at  the  recdviog  tad;  M»d  hsvam 
Y\v»  the  xignificant  feature  of  the  invention,  bocauis  the 
perforating  devices  respond  much  more  rapidly  to  nceivsd 
impulses  from  the  line  than  printing  devices,  and  ihsrs- 
fore  the  line  geta  cleared  quiekty,  while,  if  ueceBiaiy> 
ri^iiie  than  one  printing;  apparatus  may  In-  r  in).!.!.  i^.l  to  trau-* 
tale  the  received  "  e.lip."  It  is  not  unreasjmaoic  to  hope  that 
thia  feature  is  eapaUe  of  still  further  development  in  the  way 
of  r.i|iiiti'y.  ;t;i-i  that  a  degrc«  of  spo'd  >'><nimenBnnte  with  fsst 
Whcatstonc  working  may  yet  be  attamed. 


Thk  chief  item  of  iiiieresl  in  tlie  courip  nf  tin-  diiscuiuiion  "ii 
Mr.  AliDK.NBKuoKK^  I'ap^,  nt  the  Iniititutiou  of  Klectiicti 
Engineer*  last  week,  wu  the  raling  by  the  ebaiiman  that  it 
was  ii.it  in  order  for  niomlHsr."!  uiJ^inL'  ]-.ivt  in  t!i--  Hsi  iis>ion  to 
rvail  their  remarks.    We  believe  that  it  is  the  lirit  time  tha:. 
Mr.  VT.  H.  Patchbul,  who  is  one  of  ihe  |ttnior  vice-pveridenUb 
haa  taken  the  chsir  at  a  meeting  of  the  Institutioti,  but  his  hroi 
action  in  this  matter  is  to  be  commended,  and  may  well  bs 
imitated  by  fntnre  ^ainnen.  Although  there  is  aetualb' 
nothing  in  the  rules  of  the  Institution  ttntt  detinitely  forilifeii 
members  from  reading  the  remark!)  lh«y  contribute  to  di»- 
cu8Kiou!>,  the  president  for  the  evening  has  a  right  to  ex«pclie 
his  diseretioD  as  to  the  mannw  in  wbieh  debates  are  condueied 
Thofe  members  who  have  something  to  contribinc,  hat  *rv 
too  nervous,  aa  ipeakcrs,  to  do  so  in  the  oiUij»*ry  coup*, 
should  either  send  m  Uwir  remarka  fn  writing  to  die  setretary, 
or,  if  what  they  have  to  say  i*  important  en.  <u'Ai  f<  •  •.•uraediatc 
publication,  they  will  find  that  we  arc  fre<iuentiy  willing  to 
extend  to  them  the  hospittality  of  our  columns. 


Tii£KK  is  great  activity  in  the  development  ol  the  inoan- 
deeoont  lamp  Just  now.    We  reeently  nave  an  account  ol 

the  Siemens  <  IlaUke  metallic  wire  lamp,  and  wo  now  have 
fiutber  particulars  as  to  Welsbach's  osmium  incandosceut. 
Such  materials  as  oamium  and  tantalum  are  so  unpromisiaE 
from  a  manufacturing  point  of  view  that  we  are  agreeably 
astounded  to  find  anyone  has  patience  to  use  them  aucceuf  ully- 

As  regards  o»minm,  the  first  thing  is  to  catch  yijur  osmium ; 
the  next  is  to  make  it  into  fine  wire.  It  is  brittle  and  uot 
ductile,  80  it  has  to  be  got  into  wire  by  »p8cial  methods ;  and 
these  do  not  lend  themselves  to  the  manufacture  of  wires  thm 
enough  to  make  high  pressure  lamps.  Lamps  have  now  been 
made  up  to  110  volts,  however.  It  was  very  difficult  20  yoais 
ago  to  make  good  110-volt,  IG-candlu,  carbon  incandosccrt 
lamps  ;  now  tliey  are  made  for  200  \  oil-  and  3  candles  ;  so  " 
in  4uite  likely  metal  wire  lamps  wili  evuntUAlly  be  made  ioi 
SOO  volta  and  amall  powers.  The  softness  of  the  hot  ( 
wire  b  a  serious  drawback  all  the  same. 


Thbrk  are  many  sUtements  in  Herr  Slav's  Paper  that  srs 

not  easily  acccii'.i 'I  The  idea  that  a  small  bln.  k  rrtrbon  fi'»' 
nient  must  be  hotter  heciiuse  it  gives  the  .same  light  as  a  largtr 
bright  surface  haa  been  frcj^uently  <juestioned.  Theothersids 
of  the  (juestion  is  that  the  carbon  k  a  bettei  emitter,  and  st 
.1  givta  tem|iorature  gives  out  more  radiation  of  ait  wav  - 


Digitized  by  Google 


THE  £LECIBICIAH,  MARCH  8.  1905. 


779 


lengths  than  a  bri>;1it  ^m  fai-c,  tho  proportion  ol  each  kind  of 
ray  being  the  same.  A«  far  ag  wo  know  llieii>  is  ui>  prorif  that 
at  the  mine  temperature  a  "  black  "  bwly  gives  a  smaller  per 
«aiiag»  of  nya  of  high  freciueuc}*.  At  any  nta  tbb  U  at 
presenta  matter  of  .Imilt,  and  llerr  Blai*  ennnciatiBV  Ml  views 
m  if  they  woi-c  aiiiiiitteil  iacta. 

TiiK  statement,  made  rii>f.  '\\'KL'DiNii  in  ihv  <li u^siiin, 
that  tho  hiackeoiog  of  a  lump  bnlb  does  not  8top  tiic  light  will 
not  oiipoal  to  tiw  awumiMr,  »v«n  (hoitgh  it  OMty  be  auppoitad 
by  s  mif  ey[:'rrinifrit;il  data  obtained  in  the  iaborritorv.  The 
man  who  has  tho  temerity  to  dimUt  the  professionaJ  verdict 
will  mIc:  Wbnti*  dio  ^^UmIowm''  of  a  Imlb  but  iu  powwof 
stopping  ti  jtisiiillt.j  1  li-lit  ?  Siin-ly  a  bla«kcnc<l  lamp  Iwiks 
black  when  held  up  betweeo  yoa  and  the  viudow  bccauM.-  the 
UadmeM  stopi  the  light  f  P«riutpa  tone  of  our  British  pn>- 
feaeors  can  throw  more  light  on  this  "jiu  iition,  ami  also  on  tlie 
temporatura  qaestioQ  alroady  menlionucl,  which  luu  lain  dor- 
nmnt  for  some  time. 

XiiJi  jndgmcnt  in  (hv  euclt>!'e<l  art  lamp  patent  vase,  which 
w«  pnUith  in  another-,  cohinn  of  this  isBiie,  will  ba  read  with 
interest  by  the  nuikerK  of  eTit  lniei!  art-  !-ini;is.  fiir  it  uphdlda 
the  validity  of  tho  waster  pati  iit  uwticd  by  the  Jai:dus  Com- 
inny.  Ai  it  ia  alnoat  •  foregone  ooocluaton  that  thore  will  be 
an  Bppi';il  frrsm  the  decision  of  Mr.  Justice  Kkkkwh  H,  we  will 
make  no  comment  on  tho  co^  .11  (ho  pre.-cut  juocttiro,  but  wc 
will  call  attentlOD,  ia  pss8in^,  to  the.ludiit'K  >ijjnificHatreuark4 
with  repaid  to  tlio  rciuliti};  of  amende*!  patents  and  on  expari 
mentt  made  ia  conaection  with  i«tent  a«tions. 


Manchester  Students'  Section  of  tha  InatUvtfon.— The 
moaual  dinnor  of  the  Uanchestor  Studanta'  Seetion  of  the 
Institution  of  El«etrical  Knginem  will  be  held  at  the  Onuid 

Hotel,  Aytoun  stm't,  on  Saturday,  March  istb,  .a  fl  rui  [i.in. 

Lighthouse  Oommanication.  I  ]>  (<>  tho  viid  of  M.n.  li.  1  f<Oi. 
.1  >uin  of  X3,S74  was  spent  out  of  tlie(Jeiiei-.dL),jli:li.Ai  -.  I'lni'i 
for  Uio  purpose  of  ot'tablishinj;  electrical  conuuuuicatiou  with 
liglithouiM-ii  and  Vipht  ve^eU.  A  I'zirliaBuotwry  Pkperbw  jott 
'been  issued  dealing  with  this  matter. 

]r«r  AtiaaUe  OkUa.— The  Londvn  Gir.ettelmftlbrusjry  24th 
contains  a  notice  to  the  aibel  that  the  Gomaiercial  Cable 
Co.  have  applied  to  tho  Bmud  of  Tiade  for  a  liconoa  to  laud 
and  maintain  at  Watoryilla^  eo.  Keny,  »  cable  to  be  bid  from 
Caaso,  NovaSeotia.  Objections  must  bslodgcit  U'fure  AUrch'22. 

Trials  on  the  Inner  Circle.  I  hv  M.  trui.olit;iii  i;,iil\viy 
I'o.  have  been  making  tiial^  ..m.-i  iIh-  imiidn  (,|  tlm  liuier 
Cirrli'  dwiiei]  by  them,  and  wtsii  ti  tlu.'v  li.oe  cctivfiti-^i  for 
working  by  electric  traction.  This  portion  is  from  Noitijig 
Hill  Gate  to  Ahlgate,  via  King's  Cross,  and  a  train  of  six 
cwidios  waa  aucccssfiiily  run  over  this  section  on  Tuesday. 

LaneasUi*  and  Torkshire  Railway.  The  intorniptioii  of 
tratiic  which  ooeurred  on  the  lirorpooland  Southport  Kailway 
last  \y,:vk  was  not  due  to  any  defect  in  the  daetrical  nhnt. 
One  of  tho  corridor  coachaaof  »  ataaa-dviveii  tnin  left  the 
nutals  and  blocked  the  line  lor  several  honn,  aeeeantating  a 
diaoontinuanoe  of  the  electric  aervice  aa  wdl  ea  the  steam 
service. 

Royal  Society  Among  the  I'apcre  down  for  reading  ye.ster- 
iLr,  wen-  ihij  fi/lli>wiijL' :  "On  the  Itidio-activc  Minerals,"  by 
the  I  loll  l;.  ■!.  Situtt. .  ..inuiuiiii  atcd  by  I>onl IJayleigh,  F. I;.s'; 
*'  Atmo^jihei  R  Klci'i  rn  r  \  in  liigh  Liititmles."  by  <I.  C  Simp' 
mm,  L-(.i;miiiiiir;i-' (■  l.y  i'ri.f.  A.  Schuster,  F.R.'S. :  "On  the 
[Jciri  ii  lo  .sis'iiiii  e  u>  the  Motion  of  a  Cluiraed  Sphoro  in  Free 
Spar,  in  i3,  a  Held  of  Force.  '  by  Q.  W.  Walker,CoaiBnnieated 
by  I  rof .  A.  E,  H.  Love,  k\R.Si. 


Odit  lutaiinpUwiS  lad  Sepairs. 

Date  of  bitcrrupiion,  Dtu  ot  B«pair. 

Cavenne — FiabellCO  •••••••i    Aug.  18,  19U3  ..  — 

Be>wii-lAiia(Tamen)>4lnBafB>  Oo*.  33.1903  ..  — 

Tarila— TftrKirr                    J&n.  18.  1904  ..  — 

Oajvnnc    I'uranmrfbO  ......    JiUv  13.  1904  .  .  — 

.Mannaritxit-iUiudaii                   Jaii.  Ml.  1U0.>>  ..  Mar.  1.  1SI0& 

Jamaica-  Colon                      Jta.  10,  IMR  . .  - 

Martinique-Panroaribo  ....    Fdb.  14,  IOO«  ..  Feb.  34, 1905 

Gibraltui— Tangier                   Feb.  30,  1906  ..  — 

tiran    TanKKre                        Feb  24,  IIK)^  .. 

KtiKland— Ohamul  Islaad*  ..  Feb.  3«t,  iso.;  ..  _ 

InstttntiflB  of  Beshtteal  BngbMenk—The  following  ia  tin 
provisioiml  prognane  of  the  searion  to  the  end  of  April.  «s 
annonneed  at  tlie  meeting  on  Feb.  23nl : — March  9th»  Dr.  R.  T. 
Oliizebrook's  report  to  tM  Eof^iiixtKing  SlAodarie  Coifttttittee 
on  "  Temperature  Curves  on  Field  CMIs  of  Eleetricllbehines": 
Mr.  I!.  ( Joldsclimidt'a  Paper  on  "  Temperature  Curves  and  the 
Hating  of  Machinery  " ;  .Mar>'h  diseu?»ioii  on  thi-  aluove 

l',ij:<  i>,  April  €th,'Mr.  \V.  Dull«i^■l^■^  lejioit,  ..n  ■■  l  h._>  Inter 
natiyjiiil  i'.lfctrical  Congress  aX  .St.  l^om-,  .umi  'lis.  u.^sion  on 
Kloetrotna^mtic  I'nitH  and  Standaixls  Apiil  i:'..  Mf.  F. 
Croedy  s  l';»|>er  on  "The  Alternating  curri  iit  .<i.>iie-  Motor,''  iimi 
disciiKKiun  ;  April  27th,  .\Ir.  H.  I.ia--  ^\  i  lili's  I'.^m  t  on  •'  1".  ]i' 
pbfrtse  Traffic";  Mr.  A.  H.  llfiiin't-  I'lpfr  on  '•  \  2sew 
rrlr|ihone  Switch  System,"  ami  'li-^i  i         .t  Itoth  Papers. 

Electrical  Eqoipment  of  the  New  U.S  Battleships.— The 
electrical  gemmating  eiiuipmeiit  cif  the  I'liiled  Sluteii  battle- 
shiiM  "  Uississinpi "  and  "  Idalio,"  now  building  will  consist  of 
eight  100-kw.  lS6-va]fe  aniu,  disposed  In  two  sepente  and 
independent  ^PIMM  mna.  The  tWO  l^Iin.  gun  turrets  and 
four  8in.  gun  tuiratawfll  be  operated  electrically  by  the  Waid* 
Leonard  sj'steBi,  and  the  ammunition  hoists  fnr  the  turret  and 
smaller  gnna  will  also  be  operated  eleciricallr.  Eleetrieally- 
oporated  conveyors  will  Ih?  installed  to  transfer  ammunition 
from  handling  room*  to  hoists.  All  blowers.  e\ce|>ting  those 
t"r  foi, .  a  iir.iit,  will  l»e  o)n  i.itevl  l  y  olootric  motors,  ami  theit 
wiK  !m!  'J, I  1.1  iwers  for  coinpi«itiiionl  ventilation.  .\I1  Iwat 
cranes  and  ili  .-k  lii,i>t-  >\  ill  Imj  run  by  eluelric  motors.  A  vi  iy 
complete  sjstem  of  telephones,  c^  bell«,  buz^eiti,  gongs, 
annunciat4irs,  engine  ami  steering  telegraphs,  revolution  aild 
niddcr  indicators  will  l>e  installed. 

Central  Technical  College  Old  Students  Association.— 
The  )>eveiith  annual  dinner  of  the  Central  Teduiicat  CoU^ 
Old  Students'  AMOCBitioo  was  heU  at  the  Trocadaro  Rastett- 
rautt  Pioeadilly,  osi  Wednesday  last  week.  About  60  €9d 
( 'entraliaus  were  present,  the  guests  inehiding  Sir  WQHam 
(  rookea,  F.R.&,  and  Dr.  Flartog,  Uie  Academic  !{•  i^istnir  of  Ix>n 
<lon  Univenlty.  The  chairman,  Prof.  W.  K,  .\yrtoii,  F.lt.S.,  in 
pl°o|  toeing  the  tuast  of  "  The  As!^t>eiatiiin,"  laid  itpccial  umphaiiis 
on  the  need  of  former  students  keeping  in  touch  with  the 
Collnge,  and  drew  att«ntion  to  the  im|)ortanco  of  org.ini.singan 
employment  aj^oncy  in  connection  with  the  Association.  Mr. 
.1.  W.  1  i.iihIiNmu  ;^a\c  t  \ (  : r-.-ii .(1  r.i  the  opinions  formed  by 
hitii  :is  the  n'Hult  of  three  year.i  (iractical  experience  in  works 
ill  America  luid  Canada  comparing  American  iiiid  English 
iiK'tln  .[Is  :  the  same  theme  was  dealt  with  liy  s(ilMei|uent 
^]ic.:ik(  ra.  The  AsMH-iation  now  numbers  ITiO  members  ;  it  is 
bo}k.d  to  bring  this  up  to  500  during  the  year.  The  honorary 
M  cretar}'  is  Dr.  li  P.  Armstrong,  9S»  Gr«nnlle-p*rk,Lewieha», 
Loudon,  Sb£. 

BDglBMrtllvBteiitria  OanalMMk— A  report  baa  juat  bean 
issued  by  the  Eajpneering  Stimdarda  Ctammitlee  on  the  experi- 
meotai  work  whidi  baa  been  carried  out  for  that  committee  at 

tlie  National  Physical  Laboratory  on  the  temperature  rise  in 
the  field  coils  of  electrical  machinery.    Tho  work  luts  been 

cirricii  uiit  bv  Mr.  K.  I!,  !?.i\  tier  lui'ler  ]h  ( ll..7i'l>r'iok'« 
(liretjliun,  and  m  the  liial  eit«p  in  thu  ci^uip^ctiuit  uf  .t  ru-^iUitrch, 
the  results  of  which  cannot  fail  to  bo  of  lasting  importance  to 
maniifacturens  of  electrical  plant.  The  report  above  referred 
to  is  to  fonn  the  hasiK  of  a  Paper  to  In!  r<«i^l  iM-fon:  tlm  Insti- 
tution of  KIcctrical  Engineors,  one  of  tiic  .^upporiiug  bodies  oi 
the  Engineering  Standards  Conuniiieij.  A  preface  to  the 
report  has  b«en  written  by  Sir  William  Pioecu,  K.C.IJ., 
Chairman  of  the  Electrical  Plant  Committee  of  the  Engineering 
Standards  Comtnittfe,  and  gives  some  interesting  particulars 
of  the  ciixum^Uiiicc,  which  led  U>  the  carrying  out  of  this 
valuaible  watk.   The  r^ort  may  be  obtained  at  the  offices  of 
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the  Committoe,  '.'8,  Victoria  street,  Weatminster,  or  by  apply- 
ing to  tbo  LiublisIiL'i^,  MostiRj.  Cto^  Lodtwood  St  Son,  7, 
StatioiMin' HiU-cQurt^  KG. 

IhBlBlliil  Ikunnqr  VMhflikliigi^A  M«ottd  Mnfanme  of 
repteeenta^yei  of'  amnieiiiel  ttpannfa  wm  beld  «t  tlM  West^ 
nnnater  Pklace  Hotel  on  lyieaday  to  oonaider  Uie  efauues  in 
several  bills  promuttMl  in  PaiiUmeut  this  session  hy  roilway 
coni|iaiii6R  a^kin^  for  powers  to  nm  motor  oinnibiig«s.  It  will 
be  rcmembiMf  ii  that  at  the  previous  conference  (see  Th'  Eht- 
Iririiin,  Februaiy  17lh,  p.  69.'))  it  was  sup>;este<l  that  the 
ruiimtigof  thciie  oiunibii>io«  by  the  rail«  .iv  t  (iiii],:iuii!^  nliiiul  l 
hu  liiuit«l  to  carrying  passengers  to  and  tioiu  die  stations  of 
tlif  c(ini)iniiie^  i>i)ly.  This  .lUitinii:  >\  as  niaint.iincd  at  the  con- 
ferwiicu  tin  Tuesilay.  Another  qiieaiion  con!>iilcrc<l  was  the 
erection  of  guard  wires  over  trolley  wires  for  protection  against 
falling  tel^gcaph  and  telephoDe  wires.  The  conference  prot«ste«^l 
a^Utt  tb«  preMDt  atOte  of  the  law,  which  is  that  if  a  tramway 

E'omotcr  has  already  enotad  hit  wiree,  and  tho  Po^mustcr- 
enenil  liuhsetiuently  deeifW  to  eraet  a  telegraph  wire  over 
the  trolluy  wire,  the  tramway  promoter  i»  caUed  upon  bjr  the 
Board  of  Trade  to  erect  guard  wires  at  hia  own  azpoiiiai  It 
was  dedded  to  ask  the  WMtd  of  Ttade  to  raodve  a  dapatatioi  i 
on  this  matter. 

Obituary. — We  liave  to  :ir,iioni.ce  the  death  of  Lord  Morley, 
Uhairmari  of  CVni!mitteo«  iliu  House  of  Lords.  To  many  of 
on:  to;nl.;i-.  Lnii",  Mfii'i-y  s  connection  with  tin;  i-lfctt ir.il 
iudiisliy  will,  iiu  lioulit,  l.i-  di^liciilt  In  triM^,  hut  tl.tisi'  M'ith 
knowletlge  of  !'arliaini:iit.u\  |in.ri-lurr  will  lif  in  no  such 
difficulty.  As  Lord  C  iiairnmn  of  Cuiuiuitt<.tu>  il  wan  Im  duly 
to  scrutinise  every  private  bill  promoted  in  Parliameut,  and  it 
will  at  once  be  aeen  that  his  familiarity  with  the  industry  was 
by  no  means  unieal.  There  have  been  nuniormis  iustaiicee 
dniiog  his  long  teanre  of  the  office  of  the  painstaking  and  con- 
■eieilltSMM  manner  iu  which  he  h4is  carried  out  this  task,  for 
many  an  nnpreeedentodpropoaal  in  boUt  opposed  and  twoppoeed 
bills  has  been  vetoed  by  him  as  being  aminat  the  publie  intanat. 
Ddriiw  laat  aaaaioD,  owing  to  lA>rd  llorley'a  mfmrtimatBill- 
nm,  Lord  BaUbor  of  BuHcigh  tuok  over  the  dndaa  of  Lord 
ChairmaD  temporarily,  and  our  Parliamentary'  columns  testified 
to  a  continuance  of  I-ord  ilorley's  policy  with  stich  beneficial 
resultii  that  it  can  oidy  be  hoped  that  LonI  .Morley 's  {lermanent 
successor,  Lord  Onslow,  will  aliio  adopt  his  mcthoils. 

We  regret  to  record  the  derith  nn  thf  Ist  instant,  at  hi- 
residence,  Kdenthorpe,  Meatis,  huitbuui  ue,  of  Mr.  Iioiiwdl 
Kin^foid,  for  many  ycai's  asiistaiit  secretary  of  the  Telf  i;i  ;i|ih  ? 
Constniction  and  Maintenance  Co.  Mr.  Kingsford  retireii  about 
IS  months  ago,  anti  had  settletl  down  at  Kastbourne.  He  was 
a  great  linguist  and  book  lover,  atid  in  these  acconiplishmenis 
found  coi^gonial  occupation.  lie  w.is  well  known  and  highly 
eatMimod  by  a  large  circle  of  friendH  in  the  telegraph  world. 

BtaeMe  OnMag  in  Oottoa  ICilla — What  ia  daimad  tobe 
the  inl  apliniiiK  mill  in  England  built  fran  dw  ouuet  to  be 
driven  eleetrieally  ia  bang  ancted  by  the  Acan  iSpinning  Co. 
«f  Fendlebury,  near  lunehester.  It  will  conlain  41,000 
mutes  and  3 1,000  ring  spindles,  as  wet!  as  the  ustul  prepara- 
tion machinery.  It  will  con-ii."!  of  six  >ton'\ s  and  is  to  be 
equipped  thrdUL'ii  iiit.  wuh  the  luobi  uji  to  d;it«  ap|>lianc'C!> 
known,  '^^'li'i'ly  i<  to  be  given  by  th<'  Luiicjishire  fclectii' 
T'ower  Co  rh;ui  phiise  cunent  at  10,0<.»U  vi  lts  will  be  taken 
in:  I  I  iirrpiiH)f  truii-iuiiin  r  chamber,  uinl  tin;  supply  to 

tin'  iiin^.ii  ^  -.M.l  be  at  40U  voli«  three  phase,  while  four-wire 
till  CI  ph. ISC  liis'i  iliu;ii>!i  at  '2'iO  volts  will  be  used  for  lighting. 
Ab  turbines  are  Ui^ed  for  driving  the  dynamos  at  the  power 
company's  generating  station,  a  very  peirfect  drive  shouUI  In: 
obtatncti  on  the  spindles,  which,  of  course,  is  a  matter  cf  v:i?t 
inportiino'  in  the  i>piniiing  indiL-^try,  for  not  only  is  iiiciua^i-'i 
prodtictirtu  tbii^  (jbtained,  but  ibe  product  itself  is  also  im 
proved  in  quality.  Exactly  how  mu^  impiravttnwnl  there 
will  be  as  a  ooDsequence  is  one  of  the  most  important  quo.v 
tlona  of  the  whole  snbject,  the  steam  engine  makers  insisting 
that  with  their  most  modem  plant  no  cyclic  irregularity 
orcurs.  As,  however,  this  new  mill  is  Iwing  built  side  by  side 
%vitli  a  .■ite.ini  driven  mill  of  the  same  projioi  ii.Jii^  .nul  .iii'h  i  tlir 
-.line  ni.ina;;(;iiient.,  a  very  useful  eontpatiKoii  mill  h.  inslilutyd. 

A  New  Dynamo  Bruah.-  The  EI,ihiit'iUin.<ht  /.w.    , of 
Fcbnury  16th  eoutaiiis  the  description  of  a  broiuo-caibon 


brush  which  is  said  to  act  as  well  as  a  pure  cjirlion 
brush  and  at  the  nunc  time  materially  roduces  the  C^R 
losses  in  and  under  the  brushes.  These  bniahes  are  ma<le  of 
graphite  powder,  the  graphite  particles  being  individually 
coated  first  with  copfwr  and  theu  witli  waa  by  a  "  secret " 
proceaa.  The  graphite  thus  tr«ited  is  then  hydnudicallj 
proaaod  into  tlio  required  shape,  and  any  haidimta  may  M 
obta^ed  by  applring  the  proper  preware.  Then  th«  bnuhes 
are  heated  to  siu-li  a  degrae  that  the  copper  nnitea  with  the 
zin<-  and  forms  a  broDKe.  It  is  stated  that,  ttnee  the  final 
product  contains  some  20  jier  cent,  of  grapliito,  the  brushes 
are  selfdubricating.  Com|>arative  tests  on  a  110  volt  dynamo, 
it  ia  claitiu-il,  li;aij  sho\vn  that  for  a  rurretit  density  li 
5  am{iercs  per  squar  i'  <  in.,  .ind  at  l  ommutator  spedl.-  of  l  ife, 
21ft.,  36ft.  and  4Mi.  \>vr  ^^econd,  the  CTR  lossi'.-  woro  O.'i, 
0  ",  0'9  and  l"r>  wniLa  per  square  cm.,  tlie  ri>n  i-iiMJU<ling 
figures  for  good  carbon  bnishes  )»eitig  .'>-2,  *>•!,  7'«>  .iml  10"0. 
For  a  current  density  of  10  amperes  per  square  cm.,  and  at 
the  8HM  apeada,  the  losses  were  l-O.  2,  2  0  and  "S-^  watU  per 
square  cm.,  asoompared  with  10,  \^-'\,  20-i  and  '.VI,  which  the 
makers  (the  Srenska  Dynamoboratfabrik  of  .Stockholm)  stat« 
wfiiiM  ti.'  tlir  '■oiTcsp.'mdinQ:  losses  with  onlinar)"  carbon  brushes. 

The  Submarine  Ihsaster.  -Tlie  Admiralty  inquiry  into 
eiius.  1. 1  tfi'-  n\|ih)»iou8  in  Submarine  A"i  in  L\irk  Harbour  on 
Fchniiu  y  UUh  « usi  re.^umed  on  Fobni.ny  L':trd.  After  ovi- 
•  h'hce  (j  i4  l«cii  g:vrn  tli*.'  ■  ^ticcr  prcsiditi;^  --t.ilL-.l  hi.s  hndings. 
lie  caini^  to  tin  i:im.  hirtioii  that  the  pres^ui-r>  []ii.Miiu-i''l  \>\'  the 
O.xplo^ion  was  onlv  .i  tew  ]iournl.s  \<vr  fiKji,  ;iiirl  th\t  the 
explosion  itself  had  been  due  lo  tiie  presence  of  petrol  vajwur 
in  the  air,  the  |)et:-ol  liaving  leaked  from  a  badly-packctl  gland 
in  one  of  the  filling  pumps.  The  sparking  of  the  motor 
brushes  jqipplied  the  necessary  ignltioB  to  the  mixture  and 
the  explosion  occurred.  He  bad  examined  the  starting  con- 
troller and  found  that  the  act  of  stturling  the  main  motor  was 
one  that  could  not  be  done  accidentally.  Three  operationa 
w«re  naeesaary :  (1)  Switching  on  the  fields,  (2)  removing  the 
loddog  button  maiing  down  tba  handle,  (S)  ravolving  a  wIimI, 
for  which  both  hmide  ware  raqnlrod.  Tha  moton  wen  atarted 
with  a  view  to  revolving  the  engine,  and  siKb  an  action  waa  in 
Hagi  ont  violation  of  the  regulations  laid  down.  After  the  first 
explosion  p-  tio]  l  ontimipd  to  leak  from  the  pump  gland,  and 
burning  caiis  .ti,  i^mi  1  liy  ihe  first  explosion,  provided  ignition 
foi  the  second.  Finally,  lie  expre>>se<l  appiiociation  of  the 
j^Uow  of  the  otticer^  un  l  nu  n  of  H  M.S.  "Uiuard"  a'ho  went 
)  to  the  rescue  and  Kiiinicii  \'\  wfn  ii  waa  on  firs,  while  thare 
were  7  tons  of  petrol  in  her  tanks. 

AaellMr  Fire  at  a  London  Telt^hone  Exchange.— .U  about 
two  e'doek  on  Tuaaday  mftwiinj]'  another  disaau-ous  fire  broke 
oufc  atone  of  the  Katioinal  deplume  Cd-'a  London  exchanges. 
The  work  which  is  being  carried  oat  on  the  Inner  Oirek  Bail- 
wav  has  neccMitated  aoma  alteration  in  the  tdephona  anUaa 
laid  in  these  tunnels.  The  cables  are  hieing  removed  fron  their 
old  positions  and  filaccd  in  metal  casings  similai'  to  thoae  Ined 
by  the  Di-tii.  t  Co.  ii  alt  In:  it-  tee'i..r^.    In  carrying 

out  this  work  Lliut;iihl€».i!€  imt  .li-ci  inrii'i  t-i  from  the  c.vchange 
in  onler  to  avoid  the  disorgiii.iH.ition  if  tin:  -  i .  ici-.  It  appears. 
that  on  Tiif-iduy  morning  thti  .Mutiopoliian  l»istrict  lUilway 
("ii.  «  civ  1  mrying  out  .-tome  tesU  on  their  line,  and  the  con- 
ductor rail*  were  charged,  (hie  of  the  telephone  e«blo» 
referred  to  was  in  conta»  t  with  oin-  of  the  mils,  anvl  an  itc 
oocurred  which  melted  the  lca«l  sheathing  of  the  cai>le  and 
connected  the  wires  in  it  to  the  live  nil.  The  heavy  current 
was  carried  through  the  wirp"  tn  tln!  t.  st  room  of  the  Bank 
Exchange  and  the  cdile  clisii  ihiit  ing  i  .  n  m  at  0.'<ford  court,  and 
caused  Ires  in  both  these  placus.  The  ewitchboanl  itself  at 
the  Bank  Exchange,  however,  was  not  dwnaged  in  any  way. 
The  room  at  Oxfoffd-eoKUt  la  a  diatribatitw  room  for  a  la^ 
numlMrr  of  junction  linea,  and  aa  a  reauH  of  the  aaekiatiilwlMa 
than  1,800  juui  :ioii  lines  liave  been  put  ont  of  wrnea,  and 
(5,000  excli;ui_'c  ami  jnivate  circuits  have  also  been intormptod. 
This  noce.A!iita- r-  \\\v  tulmililiiiL;  ot  thr  t.'.i  loom  and  distribut- 
ine  room,  and  will  mvulvu  Uie  joint  m-,  tapping  out,  re-number- 
ir:x,  .'ti  l  lahuUiM-  of  l.">0  Cables.  I'm  :«veri  HlO  and  -'lOO  men 
are  engaged  on  tiiis  work  uight  and  day,  and  the  company 
hopes  that  th«  aarvice  will  be  partially  reitorad  Msne  time  '•est 
week. 
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Opauing  of  tlie  Bridlingloa  Electzicity  Works.  The  elec- 
tric lighting  station  .1:  Uriilliiij^ton,  \'orkshire,  was  opene«t 
ye«t«nilay.  Althoii«;h  a  Provisional  Order  "  .is  olitaiit.  il  l.y  (he 
C'orpoi-ation  a«  furback  ajt  I'.KX),  little  was  lone  to  rarij  out 
tbo  Mbene  until  19(HI,  whan  tendon  w«re  inviuxl  and  pro 
vUomlly  nonptad.  Work  wai  eaummaad  In  earn  ant  a  bttle 
ow  n  fmt  Dgo— vix.,  in  Jtaattry,  1904  Two  CUyUm 
LiiMMhin  bmm.  iOSt.  m  'ft.  tin^  ntted  with  teonoasnw*, 
aonply  itenm  nt  1351b.  par  •qttare  inrh  to  two  generating  anta, 
each  oonaiattng  of  a  l«0  h.i-.,  doiiUle  acting,  Allen  vertfoil 
i.om|iound'enclo«ed  engine,  riinniiie  at  ITrt  revs,  per  inin. 
driving  directly  a  JoTuiiMin  and  I'hillipn  cuntinuous  cixiiul 
•  '.yiiaiU'i-  At  present  the  8team  en<;inet!  are  "orkin^  non 
.  An  K.r.S.  FtoniKe  battery  i«  provi.l.jil.  uihI  the 

^wit■■h^>l;^r•i  Has  6'i|i|.liL-ii  1>\  Mcstrs.  •lahii-oii 
The  len^'tli  oi  fi'cihTS  and  di»tribnting  maim,  which  are  of  the 
Anchor  (  ulilc  (  o.'s  make,  aj^^regates  about  30  miles,  the  dig 
tribution  Ixjing  on  the  'i  v  22*1  volt,  three- wire  system.  Street 
lighting  is  carried  out  by  110  im  ai)<lesceDt  lam|)6  8iipplie«l  by 
tiw  British  I'riim  (ilob«  F.lectncal  Co.  an>{  ^'J  arr  lampA,  the 
switchiug  on  and  off  being  done  from  the  .station  by  ••li'ctrically- 
operate*!  long-ranp;  switches  Kxod  at  different  uirt^  of  the 
town.  The  consukiu"  engineer*  were  Mevisrw.  V.  H.  Miwliuu  st, 
I^egp  ic  lio/d,  nod  Ur.  Arthur  J.  Beckett  ia  the  boroujsh 
eInatrioBi  engnieor* 

Annnal  Dinner  of  the  Font  OlBce  Eaclneerinc  Department. 
— The  second  annual  dinner  of  the  Engineering  Department 
of  the  (ieneral  Vo»t  ( »rtirr  m.i^  hold  "ii  Fri<lay,  Fobruaiy  24tb. 
in  the  Victoria  HaU,  llitiil  i«i«-iJ,  .Mr.  .1.  (Javey,  CI!  , 
(in^ineer-in-chief,  preMilini;.  Thi'  gue»u  of  the  extnint.' 
iocludiHl  Mr.  it.  Hobington  Smith,  ('.S.I. ,  secretary,  Mr  .1,  <' 
\muK  C.B.,  f.M.C,  Mr  J.  Anlron,  Mr.  A.  F.  Km.',  Sn 
Kobert  Hnnt«r,  Mr.  S,  C.  lloolev,  I.S.O .  Mr  .1  «  ",  iJa.iii^k, 
C.H..  C'aj.t  1;.  11  H.  Boys,  U.K  ,  D.S  () ,  Ih.  W  Hlmsley,  Mr. 
A.  M.  J.  OgiUne,  .Mr.  .1.  \V.  Willmot,  Mr.  W.  BuMmWorth, 
Mr.  Morgan,  Mr.  A.  W.  Heavisifle,  I.S.O.,  and  Mr.  VT.  J. 
£theridge,  tlio  coui|ian>'  numbering  aliout  200. 

Mr.  .1.  C.  LiMn,  in  Lfac  abiteoce  of  l>ord  StanlsT,  propoard  (h«  Engi- 
Rerring  D«|i«rtinsiit  "  in  the  <XMir8«  r-f  h»  eompliuienUHl  the  Uciiart- 

raeiU  upon  the  dUtinguished  mrn  mIiu  1i»<1  U  <  ii  ,  omswted  vrith  it.  He 
<U«1  Mit  tupipOM  Ibal  h«  wodUI  have  the  pl«a»ur«  o(  beiog  ptewut  nt 
aaalhir  el  tMa  IsneiioM,  and  li«  ttwraleiw  wiehad  Mmbi  Abeaity  tatewU . 

Ur.  3.  Oavkt,  In  rapooding.  brirtly  ratlaned  what  haA  been  4on*  during 
the  ytai  Tho  progrvM  ot  lli<!  Pu»t  ODicip,  buth  tplogTmpbimlly  and  (clc- 
phonioally,  appeared  to  be  v  r.v  aativfaclorr.  The  TrlrKTaph  Administra- 
tion ol  the  G«nern)  I'rwt  Ofl'cc  hni]  nlwaja  doiK  everytning  K>  (otter  :md 
encourage  progri  sf.  In  ttu  c<i:m  ■?  i>f  tbe  last  yrar  or  two  a  nuiulj.Lr  ~f 
t'Xp»rliu«ntal  ttiaiii  0!  Ili^  mfModrntwed  Ij-pe  ol  telegraph  a|i{>aiBlu;s  liad 
l<e«n  carried  out.  Thty  had,  in  addition,  forwarded  thitt  ^leat  woik  of  the 
iindergruuDtl  tel<-gra|>b»  to  the  North,  and  at  the  piecciu  time  the  lines 
mijrht  he  wid  to  Tie  «imfilH*'  (-•  f'ltrtHtp  ntnl  Ui  l^*  c-n  ihi-  ■.<-ify-  nf  (mih 
p]t'1iiiri  lo  OlajfgoW.  Ill  Ltl'ii  r  *n'.iU  iIunr.K  tin  lasl  yi't;r-,  ajtiif 
(hiae  like  •'<0,(MW  inilr*  ot  tiiiderRrounil  wire  had  liaen  laid  lo  make 
abBoTolely  free  Ironi  all  cliiiwlic  di>tarbaaec«  the  great  tnink  line  serTicn 
ul  tbe  coUQtrjr.  Kund*.  for  this  purpoee  had  been  provided  lor  next  rear,  »o 
IhatftfOMinaanraol  this  progres*  (or  one  year  at  leaalvasalifiilalei.T 
bl  tiM  nailer olihvextension  ol  the  LondoD  tel*' phone (errieahewaet^lad  tu 
say  lluit  »rr3r  »olld  aoil  very  (teady  progreaa  h«t1  been  made,  ll  wap  in  I>b 
ruiuy ,  U^U'-'.  •.lialthti  iir»t  London e\ehan<n!wa-  iJi>i-^tii  nilh  .'■'lO  miI.m  litifrj 
On  h'ebruarjr  iioi,  IMko,  3i6,lM  M«lU>o«  hnd  be«ii  juiiiwl  up  In  the 
«a«a«l  llwtniBkliae  awiteeaontiMied  BTOirth  waetobe  ritaiM.  In 
1M1.  aherlly  after  the  Fort  Offie*  had  aei|ittnd  the  tionk  llniM.  then- 
were  473.55  niilts  o(  trunk  tine  in  uav.  At  the  end  of  the  la«t  tinRn<~ial 
year  there  wera  lOT.TAS  iuile>i  erected,  and  tbe  Post  Office  wa  "teA^i.Iy 
erecting  from  7,OiiO  lo  »,<iOO  miles  n(  tr.mk  wira^  p»f  tv  yp.ir  li-ulmg 
with  the  agreement  between  the  I'm  '.  Oilii^f  mid  tin  N:i'.ii<!i:tl  Tt>:ipli :>ne 
Co.,  Mr.  Gavey  tanilnded  his  audi«oon  that  the  final  as(|utiiitiou  o( 
the  ceatpanv  would  take  pUc4'  In  IVII.  Ae  an  otd  war.|>or»c,  who 
•nilM  the  battle  ln>ni  nfar,  porxoiially  ho  might  have  n  iched  k>  have 
liftd  hi«  ltil!r  luiru  in  llist  yjiwi  iiiinsfor,  btit  th»  tate^  anri  dir  ■.  i^ilisin 
t  r  ttu-ir  i  I)'*-!..  Iiaii  <  i.Il-.I  i jtln: i  v.  , -e,  Sij  (ar,  however  as  I;,'  yunni'^r 
laen  tiiat  lie  saw  around  bim  w«ie  oauoerned.  lie  atu>uld  lilte  to  offer  a 
vrord  of  suggMUon  and  a  word  o(  advice.  Ha  had  a  settled  oonvletion 
that  we  were  only  on  the  threshold  ol  this  very  gieat  enterpriee.  The 
magnitude  ol  the  work  that  would  have  to  b«  canned  out  in  (ulure  years 
was  prrhapa  only  appreciated  by  »  few,    As  an  illustration  o(  this. 

I.  rr.  1I  to  th<'  ul.n  rn;;it  j;T'iWth  ol  telephonrf  in  tht/  Vritnl  StiteS 
vUlnti  ttiii  h-i  U  \\  \..iM-,  \:  New  York  in  If.'H  tlm-  wi-r.  L'li.nitl  u-.,-- 
yiimu  k^cbange  ctations.  At  the  end  o(  the  year  IU04  that  Sti.OOU  hud 
io«:rca!«d  10  UOAW  aMioaa  in  K«w  York,  and  New  Y'oric  propar  mm  not 
tbe  greater  Vow  Voile  fateloding  Brooklyn  and  Mew  .Terser  It  waa  a  little 
bit  o(  nn  island  10  uiilea  loni;  by  about  3  uiil«s  broad,  wiili  a  population  ot 
about  two  niillion».  Again,  taking  the  report  of  tbe  Aniarican  Bell 
Tcleplsrine  Co..  he  (ound  that  in  li<»'.'  throsighonl  tb<?  rnlt*d  St*l«*  ihey 
l:(ui  1  .ijto  subscribers'  stationii.  Iji  l'.**)  .iftov  mtervnl  «(  live 
yeni's.  they  bad  1,6'/5.000  statione.    In  this  conntvy  the  rapid  growth  ol 


the  teVpbnne  wrv*  nf  f-r!mpnrT.ttrp-lv  rfri<ni  date,  and  the  probieut»  wbich 
wcM  A  lia.i  u.  be  noiTe^i  in  the  tntiiie  incrensad  in  nwfnitudv  as  the 
st|u^te  Di  the  namb«t  of  >ul>icitttra  uiul  not  as  the  nmnbeni  theniiwIveH. 
In  the  yeSkT  1911  it  wonid  not  be  a  4ueatioo  of  inlerooinmanicstion 
between  IW.flOD  snbMriberx,  it  would  be  a  ijue^ition  o(  intercommanica- 
linn  Ix'tw^-en  *  qiiarti  i  of  n  iui1''liii.  '^itli  prolislily  ihe  possibility  of  ht»Tin,' 
U>  prTi\itli'  uiii!Ji'OnimLini:'atinti  u-twwen  li.tlf  u  nuUion  10  yeara  laii  :  I 
meant  tbat  they  wouUi  have  to  apply  th*  htgl>e«t  lexical  and  ttcjciiuiw 
knowledge  that  it  who  )KH»ibte  for  man  10  obtain  in  order  to  do  this  work 
in  a  satisfactory  and  an  economical  manner;  they  would,  before  the 
tianaler  took  plaoe,  liave  lo  fit  themselrefi.  by  keeping  abreast  with  all  the 
taeluical  knowledge  of  the  age,  to  take  the  poeition  whieb  it  woold  b» 
ne«'e»»»ry  for  them  to  orcnpy  when  IhAt  g«at  tfiOisfi  f  tonfe  place 
Ti:i-ri'  ml--  now  in  piepar.<ti(io  at  In -iJ.-(ii&tle(!.  a  bpt'-i.'b  o(  technical 
samraary  ot  tim  thMwettcal  prineiple.i  on  which  telephony  waa  baaed  and 
tha  liMe  onuAioh  Jtheworic  ou^tloN4anetotte  Man.  Wllhtbe 
eontaal  ef  ibtir  ehieit,  he  propoaed  to  have  thti  printed  and  Inoed 
>.hortly,  and  he  invited  their  careful  attention  lo  it,  out  by  any  nie»ns  a« 
a  eom|/lcte  work,  but  rather  as  an  inilrx,  a  sort  o(  direction  post,  poinling 
oat  the  T«rioii«i  paths  -n  which  they  should  ctvrry  frat  ihrir  inv(:i;tip;^lton«. 

Tile  t,;ia-ti>f  ■  riii'  Vi,,:iit-"  was  Kiven  l-y  Mr  .'.  W.  \Vi>oii»,  -inn  rin- 
ttinding  eiiuineei  of  the  Metropolitan  Central  lUslikcl,  atui  resporkded  to 
by  Mr.  B.  Babingi«a-iimitJi. 


MiiTiMQB  OF  soinmno  lOQiniii/in. 

T0-«V)  nUPAT,  Harcb  Srd. 

.It  M.iii  I-.-.rnmoK  ot  Kxinxrni*. 
It  f.m.    MeeLinK  ul  ^Ver'.ininstti  I'.ilac?  HoU-l     I'a|H  r  ni  lie  ivad  : 
Ponstbie  Iuipro\e(ueuts  in  Luoomoti^~e  I'mctioe."  by  Vi. 


in  Wlratan  Tale. 


HtCAlM 


MeraL  Inaiminee. 
"        Kvenir^i?  disaootet:  ''Baeeut  Aifaaeea 

'.ihy  "  i>.  <t,  MaMoal. 

SATQItDAY,  Mareit  4U>. 

til.t.'uujn  Tit  Hxii-Ai.  Coi.LMi:  S.  u  nto  v   So.  itrrv. 
;.-.><>  P.M.    Maeting  at  »»,  llalh<«UeeL    t  aper  to  be  read  : 
Oanatailon  ani  their  Vathme,"  hr  0> 
MOHMTMkMkeih. 

ti<«  Mrr\  'ir  F.NfHMnpK?<. 
T  Ti' j'.  vj     Oidinai  V  Mo  iini.;  Ill  the  Krjy.il  l  ijiU-il  SrrMC<'  Institution. 
Whiteliatl.   l^aper  to  be  read :  "  Tito  lYansuort  IVxsibilitiea  of 
ear  talaad  Nitvfvtbto  Watanrays,"  by  B.  H.  nnnile. 


DagaMOiaik. 


Moeti 
Victoria. strvet. 


F*iuii»Y  SoiiaTV". 
.u  (he  Institution  o(  F.li>  ii  io&l  Knj'mi'cri--  SIS, 
Weatminsler.     IWr  to  be  read :  "  Itacent 


rievebipmanta  la  Sleatria  HomM  teninOeneaeHen«UhI>nnend 
HtMl."  by  r.  W.  Haibord.  The  Annual  Oenenl  Haaung  wiH 
ha  held  at  7:30  p.m 
ttk. 

IXliTITrrioN  OK  ClUI.  Ev-.tXKFIW. 

m  Ordinary  Meeting.  The  (oll<J«l:l^;  l  api  r  will  be  further  di«- 
cuMed :  "  Siir(aoa.Coiid*n»ij>g  Plants  and  the  Value  ol  tha 

  Vaannnt  Vradnaad,"  I9  B.  V.  AUen. 

TROBIMT.  Mb. 

IssTlirriov  o.  KtriTiuvAi,  F.-omhikh*, 
.V/..1H.  Ordinary  Oe.ni'ii>.1  Mee:iiiB  Itopart  on  t:\]K.riiiiLnt9  nrrietl 
out  Ht  the  Nutinnai  I'hyMcal  i,aboratory  :  ill"  On  tiie  Effect  o( 
Heat  on  the  Klectrical  and  Mechanioal  Properties  o(  Ulelae- 
tries"  :  ('.■'.  "On  the  Tempenilnrc  Distribution  in  the  Interior 
«t  Field  CoiK'  iiteeentml  by  I>r.  R.  T.  Olazebrook,  F.R  8.  The 
lUlowlnit  IHtper  will  also  be  read :  "  (>n  Teuiperatura  Curvte 
and  tht  Knimg  of  Electrical  Machinery,"  by  B.  Ooldschmidl. 

IxilTl  IIOS  1.1-  Kl.» :i-r«K  Al.  KXOISKI-R'  :  Dt  KI.IX  I/OCAI.  SeCTIOH, 

.V  i>  m    Ordinary  Mc«tinK  at  the  Uoyal  CoUaga  o(  Hoiaaee.  Paper 
to  be  ivad :  "  liighHung  CondeaMiB,"  hr  P.  B.  Mewaii 
FUDAY  March  lOth. 

Kvi.uv  ExoiKBiiaixt.  Socirrrv. 
.Vif.m,    Meeting  in  the  Benn  Kuildlnga,  Higb  straot.  Rugbv,  when 
Mr.  J.  T.  Uillon  will  deliver  the  Mcood  oi  hia  ooiin*  ol  laalnna 
en  "The  If  lent*  structure  of  Metals." 

PiivMCiL  8o*^l^;T^ 

Upm,  Itaating  at  the  Royal  College  ol  hcience,  Exhlbition-roai, 
8onih  Kensiogton.  Agenda :  (1  k  "  On  tho  Stresses  in  tbe  Earthla 
Crust  before  and  after  the  linking  of  a  Bore-holf^."  h\  Dr.  C  Cliree, 
F.B.S.  (2  "  On  the  Lateral  Vibiation  of  Uar?  tl  I  :;iIonii  and 
Vnrvinp  Seetional  Ar.-n,"  by  .1.  Morrow._  (3)  "  On  Direet-read- 
iritt  Kcsi.>ii»nt!e  Thennoni*  UTS,  with  an  i 
Thcmuicouple*,   by  A,  Campbell. 

lint  M.  iMeicmios. 

.'>  ii  m    ET«aii«  l»iaooanet— •"rhettraelwieei  the  Alein,"byI!Mf, 
J,  J.  numBon.  P.II-.8. 
SA1VBMT.  Meek  Utk. 

ROTVL  InxTIH  TIoN. 

3(1,1  .    .\  t  »■  r  n.xi  n  Ltcture  1 :  -"  KIsctriual  Pwyetiaa  et  BldioagHfO 

bubstaiKi*.   by  Prof  -1.  .1  Thomson,  F.R.8. 

UntNtNUHAii        DiHiKitT  KLrrTiiic  Ci.fu. 
7;M  *.««.  Meeting  at  tbe  I'olonnade  Hotel,  N«w.»treet,  Birainghaiii 

Paper  10  be  laed:  ••Eteetrie  Liltios  Machinety."  by  K.  &  B. 

MarlHL 
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SirifC  a  .lesi  riplicjii  of  this  sy.-itaiu  lii  tt  apj-eaieii  in  Tfit  Elf 
',  '  I'l  ali  iut  three  years  »go,  the  a^>pi»r:ttu9  haH  uniiurgonc 
some  iiioiliHiiation  and  iniprovemrnt.  Its  porfccled  form  was 
flescrilMiil  l>y  tlii!  mvctit  t  :ii  a  Paper  rcji'l  before  the  Insti 
tution  of  Klectrica!  En^nnei-rs  last  week.  A  rnferiMicc  t<i  the 
former  deucriplion  will  cualil.'  thp  gcnctal  principle*  to  ho 
undamood  i  'J'l"  Elttlikoui,  VoL  XL\'II1.  p.  Sti),  and  it  i« 
only  i>io]Mj«c<l  here  to  notice  mmm  lator  inodiliataoiM  which 
hav«  MMi  nuule  in  the  system. 

"BMtft  the  system  is  one  in  which  tiiere  is  a  considerahle 
■dnnoe  towinlt  the  ideal  of  rapid  type-priiitiiig  telegraphy, 


tha  mechaiiisro  of  %  typewriter  of  an  ordinary 
kind.   The  pas&a^'o  of  the  slip  through  this  selector,  which 

forms  an  adjunct  to  the  typewriter,  rt -nl;  in  a  messa^'i; 
jilinted  in  succrs»iM!  linos  in  lypewrittM  latliiun  lOaJy  for  the 

Twu  feature-"  of  the  ^y'itlMll  UtuI  tticmselven  to  rapidity  of 
tnin-nusRiMii,  and  this  la;-t  in  \  cry  inijKirLaDt  in  any  system 
which  will  have  to  Loniputc  wi;h  the  f,ist  automatic  work  of 
the  Wheatstone  system.  I'he  tirst  ui  these  is  more  incidental 
than  inbeceot  in  this  system.  This  feature  is  the  selection  of 
»  special  dpliabet  daaigned  to  give  the  greatest  possible 
economy  in  number  of  permutations  of  the  tiaasmitted  current 
im]>ulses.  A  tal)ulated  statement  of  thetlphahet  will  lie  found 
ill  the  article  above  rafjarrad  to,  where  a  conperiioa  ia  aude 


TRANSMITTING  STATION 


RECEIVING  STAnON 


Fn.  L— Ganaai  Diaeaaii  or  IIubbat  Xmomxaa  Teaman  Tauoaani  Snm. 


and  also  towards  that  of  a  more  l  onipletcly  automatic  trans- 
mission of  mes.sngeg.  All  this  is  achieved  by  means  of  very 
beautiful  mechanism,  and  although  there  is  an  appcaranct!  of 
eofflj^xity  it  will  be  found  to  be  of  really  simple  nature, 
eapeesalbr  eonndering  the  necesiarily  nultiforious  devioea 
Involved  io  printing  telegraphy. 

.  The  -  ueMBgB  it  prepared  on  a  peper  biuid  or  "  slip " 
hy  perforatiom  analogous  to  that  of  the  well-known  \\'heat 
atoae  system.  The  maohino  nc-:*  vsary  for  this  i-^  ron 
trolled  by  a  keyboard,  .10  that  the  ojKiatiou  of  prc])ariti;,' 
the  ally)  ii  the  i<,ime  as  that  of  niaiiijudatint!  an  otdin.iry 
typewriter.  This  ojieration  is  the  only  <iiic  involvini;  -kill 
in  the  whole  system  ;  the  ••iiti-c'pirn;  -t.iu.M  nf  ti .i'i,nii-.-ion 
are  pun-ly  auU.Mialic  until  the  message  is  icady  for  its  addressed 
envelope. 

The  prepared  "  slip  "  is  next  run  through  a  transuiitter  some 
what  after  the  Wheatstone  ty|je.  The  transmitted  bignuN, 
however,  are  received  not  as  an  inkod  record,  but  in  the  form 
of  a  slip  punched  out  precisely  similarly  to  that  which  sent 
the  signals  through  the  line  from  the*  sending  eml.  Iliia 
receivMl  slip  iathen  taken  and  ran  throu{;h  an  apparatua  which 


with  the   ISaudot  alphabet,  which  it  closely  reserohlc^  in 

priiirijile. 

The  other  feature  condndng  to  rapidity  i«  the  fact  that  the 
tnoauitted  eigDals  are  not  hampered  by  inertia  of  wmng 


coo  0  o 


Pn.      UanMO  or  flacvane  UKmnr. 

(tarts,  vkkh  ia  ao  troablaioaiB  an  obstacle  to  speed  in  mo^t 
ayatema  where  the  signals  directly  control  the  priattng 
mechauiam.  In  this  system  the  current  Inimlaea  m»  the 
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lino  have  merely  to  control  the  reciprocation  of  a  light 
perforating  punch  with  the  magnet  armature  which  works 
It.  Tht«  result.s  in  rapid  action  ohtnine<i  by  Mr.  Murray 
with  his  punching  tleviceii  at  the  rei'eiving  end  are  very 
lurpriaing. 


Fio.  .H. — KitTiioARi>  PEBTOaAToa  «mi 
Cuvc*  Kiuovrn. 


in  th(t  k«j'lM»nl  pcriorabu,  can  be  pulled  back  iostonll;  l«Uar  by 
letter  by  depnnini;  a  Itver.  U  an  operator  strikes  a  wtook  key,  all 
he  baa  to  do  to  rectify  hii  error  la  to  strike  the  baek-s|iMiiig  lever,  the 
lattar-ahift  key,  and  the  daiired  Irtter^the  work  ol  a  mooMnt.  A  wont 
o(  lU  letter*  can  be  blotted  out  in  thiii  way  in  a  few  Mooods,  and  no  traco 
of  the  oorreetiflo,  not  even  n  blank  B|>aoe,  will  afipear  in  the  printed 
nMMUxe  at  the  other  end  of  the  line  This  ralievea  the  operator  from 
the  dread  of  rtrikin^  a  wrong  key.  the  stiain  on  his  attenUon  is  less,  and 
he  ean  work  (asur  without  working  harder.  One  or  two  aulonuOie  type- 
sctliriK  patents  have  iudoded  snhemas  for  oorreotioK  errors  in  the  per- 
ttiratrd  tape ;  iiul,  as  far  as  I  am  awars,  Um  BookinKUam  was  the  first 
printing  telegraph  to adt^a  plan  for  Inviaihle  correction,  and  the  Murray 
systsm  was  the  first,  and,  so  far,  is  the  only  system  baring  the  power 
to  correct  instantly  single  laltsrs  or  wonla. 

Tho  correction  is  made  by  strik- 
ing the  Istter.iUtift  key  (Caps.  . 
ThiH  punches  boles  in  a  letter 
spare,  and  so  biota  out  all  oUier 
perniutetioDS  which  may  have  been 
previously  ponched.  At  the  other 
end  of  the  line  this  stgnal  laavee 
the  printer  nnafleotad,  iu  tanction 
btfing  tu  chill  the  action  of  the 
printer  from  figures  to  letters.  Tb» 
titiii&l  niiiy  be  repeated  half  a  doaaa 
tiiur*,  M>  HI  to  blot  out  a  whole 
word,  and  there  will  be  no  traoe  of 
ih<'  error  in  the  printed  mosssge 

Mnkin;;  the  tninsmittin^; 
and  ri-«eivin;^  «li|>s  identical 
is  one  of  the  recent  improve 
mentH.  Not  only  does  this  con- 
duce to  simplicity  and  uni- 
fomiity,  t>ut  it  haa  a  more 
direct  practical  value  in  actual 
working.   The  received  alip 

Tho  following  extracts  from  .Mr.  Murray's  Paper,  if  read  ,  can  be  iitili^,  if  retjtiired,  for  retransmission  on  another 
in  conjunction  with  u  reference  t<i  the  previously-published  I  line,  an  advantikgc  that  may  be  found  of  great  use  in  some 
description  in  Tl"  Eltdiieian,  will  make  the  hitcr  modificatioDs  '  circumatanceK. 

clear.  |     The  following  extract,  while  describing  the  new  transmitter, 

While  (lescribing  the  Upe,  an  important  point  ia  re^anl  to  autruiiatie 
printing  telegraphs  mat  be  rxpliiined.    !So  tar  as  caniinerctul  telnrrams 
ai«  ooncenifd,  a  leriou*  oJijnction  to  dircct-transDiitting  pag«  printing 
telegraph.-,  i.i  that  rrrorit  show  np  builly  in  the  pnnU'J  inosss^  and 
operators  have  te  «rork  sinwiv  nnd  oiirplully  to  sto:'!  making  mistakes. 
Telegraph  uneratorx  arr  remarkably  aocuratc,  but.  ia  spite  of  the  best 
care  and  9.kill.  errors  are  {r«|aent.    Anyone  wliu  is  socostomed  to 
using  a  typewriter  knows  how  dilVicult  it  is  to  write  a  p«gf  of  type, 
written  matter  wilhont  striking  at  least  one  or  two  wrong  letiers. 
In  (otir  r:»«s  out  o(  fivv  there  is  consciousneaa  of  the  error  as  boi>u  as 
it  is  made,  and  elepe  can  lie  taken  to  correct  it.     In  tepe  |iiiDtiiig 
telegraph:?,  lik"  the  Hughes  and  Baudot,  the  errors  and  the  aucceediPK 
corrections  can  be  cut  out  ol  the  tu|>i'  before  it  l<i  pasted  on  to  the 
telegraph  blank,  end  there  i.i  then  nolhin);  to  ilia- 
figure  the  telegram,  and  make  the  recipient 
uneasy  about  ilx  a.  <:umi-y.    With  n  diroct  trans- 
mitting piiKr  printing  telegraph  this  cannot  be 
done.  A  wron^  key  depressed  is  an  error  printed 
at  the  other  end  of  the  line,  and  the  correction 
loUowiiig  uiily  magnifies  the  blot.  All  automatic 
•Ystenis  u(  telegraphic  trananiisainn  in  whirli 
losre  is  preparation  of  the  meHOge  betortihsnil. 
possess  the  potentiality  o(  oorriwlinK  *n  i-rror 
before  Iransiniamon.     In  the  Whentnlone  suto- 
niatic  ^yHtea>,  (or  instiinc*'.  thiif  process  is  known 
as  a  "  rub-uut."    When    an   operator   at  a 
Wheatetone  puncher  makes  a  misUke  he  can 
pull  the  tape  be^ck  sod  punch  it  lull  of  holei:. 
thi'ieb^  oblilcratinK  the  mistake.    In  tliis  ease 
the  iiiK-lJikc  is  represented  by  a  serii-ii  at  dotx 
on   the  rt'ccired  ttpe.  und  the  transcribing 
olerk  pasBC^  over  it.    In  automatic  telegiaph 
systems,  in  which  a  printing  machim-  tekvs  the 
plaoe  of  the  reeeiring  operator,  it  is  a  oom 
parstively  simple  matter  to  arrange  that  the 
printer  nhall  imitate  the  action  of  tlie  operator 
by  remaining  inactive  when  dote  only  are  coming 
over  the  line.    In  this  way  no  traoe  of  the  error 
ap|>es^  in  the  printed  message.    This,  (or  in- 

stsmce,  is  ilone  in  the  Buckingham  system.  In  the  Buckingham  svstem, 
however,  nr.  nith  Mor«e,  the  groups  ol  Irtter  sigiuiU  on  the  traiianiilling 
tepe  are  of  Narying  lengtli.  It  is  con*e<|uently  not  possible  to  pull  back 
the  iranstnitliiiK  tape  letter  by  letter  in  the  keyboard  perfonitor. 
It  has  to  tie  atljusted  by  hand,  or  pulled  back  unit  bt  unit, 
a  proces«  nrcessaiily  involving  some  loss  of  time,  and  many  cor- 
reolions  in  this  way  would  materially  reduce  the  outpnt  of  the 
operator.  In  the  Buckingham  system,  also,  it  is  neoeasary  to  rob  out 
ererythini.'  ».■>  far  as  the  end  o(  the  pr«vioiu  line.  Hence,  to  correct 
a  single  letter  a  whole  line  may  have  U>  be  rubbed  out.  With  iiotomatic 
systems  like  the  Murray,  using  an  alphabet  in  which  the  letter  .nignal." 
are  all  ol  the  same  lengtli,  tlie  transmitting  tape,  while  being  prepared 


Fio.  4.— Mckiuv  Pai.xrau  C»mm.ktk  vitb  Tvprwritek. 


will  at  tlio  same  time  make  the  alteration  in  tho  porfonitioiia 
of  th<>  transmitting  slip  quite  clear.  AI«o  one  or  two  unique 
features  will  ap|>eal  to  those  familiar  with  the  various  types 
of  tnmsiiiitterK  in  common  use. 

As  there  is  only  one  row  of  message  holes  in  the  taps,  the  Murray 
transmitter,  in  \u  iiiipro\ed  (orui,  is  a  considerable  departure  from  the 
Whealstone  model.  In  the  Wheatetone  the  signsla  dep<>n<l  on  the 
rr-Iative  poKitiona  o(  m<'ii.'4i{(e  holes  arranged  in  two  rows.  In  the  new 
Murray  transmitter  the  signaU  dr|iend  on  the  relative  positions  o( 
perlorated  anl  non-perfoiatml  unit*  ot  Upe.  Tlie  mechanism  is  thown 
in  Kig.  1  i.oolleotor).   The  tepe  and  the  IraiMmltter  logetbtr  form  the 
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colk-ctor.    There  is  the  UiiiiiS  Wheat-toj«,'  --t.tr  w?>-'il  !"  1^  th'  -.Hpr- 

forunni  hj  means  of  the  ct'K'.i  ,i<  ci  fiuii  .  ni[!l.  im!  iimion  iii>hinii  . 
bDt  in  place  o(  the  two  >m»II  upriebt  nxK  nufi  in  ttio  Whramoac  lor 
enWring  thebolcf^  in  t>i«  «M«,|]un  MfttiiWtoMii  L  ThUrtxl  ia  pivoteil 
kl  one  tad  ol  »  hori/^atal  tlmist-loT«f  3.  TMi  thniik-icTar  i.4  in  iM  tuni 
pivDltd  nMT  its  middle  on  a  Tcrtical  lever  S,  oaoillating  on  the  r«ntr«  4. 
Thto  vartiMl  lever  is  keirt  oscillating  steadtiy  by  •  imall  «e««ritnc  «bcel 
S  and  conneotui);  rod  tt.  ot  the  MUUf  Iciml  »»  that  einploycd  in  thr 
Wheatstone  transmitter.  The  thtu»i  1.  .i  r  J  lijus  a  tooth  7  ii  its  in.lei 
aid*,  wbi«li  mU  aaaiiut  a  |un  H  in  the  vertical  ItTsr  a.  The  reenit  of 
th*  OMfllatioM  of  HM  iwtiial  ]«m  S  is  ta  Mm  the  borixonial  Uirui<t- 
l«*tr  >  to  OMilkIa  alao.  The  irae  md  9  of  thli  tfaraat-laTer  is  plai  ed  uUwe 
to  the  two  free  end^  r<(  two  conver|;in|t  tliruat  hain  10  and  II,  which  are 
pivoted  one  on  each  &ide  of  the  (livot  12.  o(  an  nrdinarj'  Wh<^ti<.toDV  con- 
tact lever  13  Tlie-i*  (»nv«rf inp  thriwKidr*  lifihtlj  ptvescd  against  a 
friction  rolln  1 1  liv  i.v,  mil  .tw.  wi.e  ;-|>nn>;-,  t  he  usual  Wheatstone 
]oeke>'  roller  17  enxuree  the  contact  lever  IH  nrnking  Arm  contaol  and 
mnaining  cither  on  oontact.  18  or  on  contact  19. 

Vihen  the  machine  is  in  operation,  and  tape  pei'torateil  with  a 
■HBIBaKe  in  being  led  tliioUKli  in  the  ordinary  Wh^titone  manner,  tiu- 
■mall  steel  rod  1  rm:iprocriii«!i  rt^truUrlv  a^rnmiit  tli<r  pmpve  tape  30,  ax 
may  be  mien  frora  th«  doltod  arc  Iti  cfi-wcribKl  (rt  ni  lin  .■mfr'-  I  It 
makes  one  recipimatinn  for  e.vh  unit  ol  the  tape,  t m;  i  cc  iitri.  i  Im  1  .1 
making  lOievolutioiM  for  one revoliitioa of  tbeatar-wbeel  16.  tite  ^puiUies 
of  the  two  whMli  Mam  cmmeotad  lO-to-l  MMiBR,  as  shown  by  tli« 
large  dotted  eirdo.  It  thn*  te  a  maaaage  hole  m  Oio  tape,  ih<-  tip  of 
rod  enters  die  hole  and  the  complittt-  motion  nf  the  rod  iit  unobstructed. 
This  permits  tlie  thruiit  lever  i  to  move  ok  If  it  wore  one  pioce  with  the 
vertical  I«er  3,  and  the  ojwillalion  <'mi'?ia  its  free  end  tn  -irikr  the  free 
end  uf  tljt!  ki  Aiir  thrui^t-bnc  II,  cor  nccud  with  the  contat  t  lev-  r  helowtlie 
pivot  I'd.  Ihiii  throm  the  contact  Kver  over  ou  to  the  niarkinR  con- 
IMIIH.  If  atthOMrtoQMllrtioit  the  omoU  uptMtt  Iflria  oater.  a 
hciv  in  the  tape,  the  iHiie  action  i«  repeated,  bat  no  eoalaet  kmr  being 
already  iigainst  the  marking  contiiol,  and  hclil  there  by  the  joekoy  roller 
17,  no  chan|;e  is  made  in  lb>  position,  and  markinx  current  continues  to 
be  sent  out     line.    No  furt^'w  rff^Htior  oT  mcsHr-kre  tuMcs  in  Ihn  r.ip»r 

tape  ro.iU.  .  rviiy  change  in  th-  im.  m  >(  i  '.,.  iviniai  i  Imcr ,  I,. it  ;1  .i  jion 

perforuu-d  unit  of  tape  intfi  veiiL-.^,  thru  ihn  r.jii.«U  rod  1  m  uti«trucical  t>y 
th*  tape,  and  the  oscillation  ut  the  vertical  Irver  S  aiu*«*  th*  rod  1  to 
d*prese  it«  end  ol  the  ihriinl  lever  4.  thereby  raiftin^  th*  other  end  9  ol 
th*  thrtist !'  '•  El .  u!.)uh  then,  in  the  course  of  the  oscillation,  Htrikes  the 
upper  thn  I  iii  This  throws  the  contact  lever  over  on  to  the  spacing 
contact  l!l,  tttttnio/  brooking  the  marking  current  and  throwintc  sjiacinR 
aorrect  into  the  line.  If  in  thv  next  oeciliation  another  non  perlorated 
unit  ot  tape  intervenes,  the  same  action  is  repeated,  but  na  the  contact 
lonr  it  Klxrady  resting  on  tht^  ^pacing  contact.  n«  r1ixiit.rii  in  its  position 
taka* phkct'.  and  ajtacing  currrnt  continue:;  to  b«  t  uut  until  a  perfora- 
tion oogora  in  thf  ispr.  Tlii»,  Iv  t;u  r.i  tkn  aln.-i4\  explained,  throw* 
ihamaUct  lever  <p.":  ^^'i,in  u;.  tn  tlic  n  nitini^  CM>iirart  It  is  alwayii  the 
fllSt  0(  A  aorka  ol  perforated  unite  or  the  liratol  a  .i<»^ie«of  nun-prrforatod 
WSMt  at  taM  ffaat  opcrat»  t»  throw  the  contact  lever  over  [r»m  one 
oeaOat  to  tta  othar.  By  tbi«  OMOot  tb*  a^acc  signals  nunchcd  in  the 
tapo  an  eamartaA  into  tiBM  titnala  of  tba  tmI  Boadot  alphabat, 

Th«n  an  a  nambar  of  dotallt  eonneetod  wlib  the  li«nmiiM*r.  but 
the  only  one  woclti  m.iititininK  the  iiKthod  of  getting  rid  of  biab 
that  is  to  say,  the  mrthml  of  ensuring  that  the  positive  an<l  negative 
half-waveH  or  units  i>hAll  be  both  of  the  ^me  length  In  the  Wbrol- 
~tone  transmitter.  bia>.  is  shown  by  the  galvanometer  ne«<lle  inclining 
t<i  the  right  or  left  according-  a^i  ilie  pOHltive  or  the  negative  hulf-waveti 
are  longer,  when  rareraals  are  sent.  Thn  contact*  are  then  •djastad 
till  the  bias  ceaa**  to  show  on  the  Kulvaiiometer.  The  beat  that  oon  be 
^id  for  this  Brmingeuient  ix  tlmt  it  \'i  i  >n;<h  and  ready.  In  the  Murray  I 
traOMnitter  a  more  prfci.-«^  and  ^  I'  -  liiif  .•nethod  is  ufeil.  Tli<  rccen- 
trie  wheel  .j.  Fig.  1,  maki-'i  one  (.'.iiaplete  rcvolntion  lor  eiich  lialf- 
m«e.  {Kxitive  or  neiiative.  A  sinall  stwl  pointer  'il  is  lri»erU;d  in  the 
ceeonLric  wheel,  and  ou  tlie  frame  of  the  machine  there  is  a  short 
•icale  -I'i.  If  the  tMuaaitler  1^  driven  very  xlowly  l>y  hand  the  ^vano- 
metei  needle  will  bo  obifrvcd  to  come  to  zero  at  the  moment  whfii  lh<! 
poeitivo  or  n«ynti«e  r-m!rioi  i-  t.rok-":.  If  th,'  p-.-iniLi  I'jiiii-  ilie 
•fame  1".  ir.ion  n:;  '.111'  •<-■!  a]ni:Mtuc  bri-!iU  ,ii  fill  .V  ii'^pa'!.,  Im-.il., 

then  there  is  no  bias,  and  the  poeitive  half-wave  is  the  Muie  lengtii  as 
tba  Briiat  vm  half.wava,  IL  on  the  other  band,  Iho  pointer  is  alternately 
<n  advanoeaildia  retard  for  eaeh  half  wave  or  unit,  then  biac  exists,  and 
the  oontactK  have  to  l>v  ndjuntcd  till  it  disiippenrs.  As  each  half-wave 
or  unit  h  ei|ual  in  length  to  the  circumference  ol  the  circle  dt-scribvd  by 
the  tip  of  the  pointer  'il  it  will  be  seen  that  bian  i>i  only  ho'S  T?  nn  a 
magnified  scale,  but  is  exactly  meanured.  Abseno-  ln«5  — tin*.  15  lo 
tMf,  oorrvit  (iming  of  the  wgnale,  i»  iii)|ior(ODl  iu  all  sysleina  01  machine 
tuMpaphy,  indading  o*on  luah  ahaqile  umMtw  as  the  \Yii.«t-tone 
adtamatio.  and  the  Indicator  joat  d«Mribed  leaves  noihiuK  to  i<e  d<  <irM 
as  far  as  the  Marray  dystcm  is  concerned. 

The  La  Cour  phonic  wheel  inotur  that  drivea  the  trnnsniiit'-i  is  clearly 
.■«bown  in  the  ^.-nrral  diagram.  23  is  a  vdiratine  reed,  which  -end-  elec 
iriciil  iinpul^^  .i I.,  maltly  to  tlie  t«»o  n  iii  i  ini.gnets  'it  and  and 
lhe«  keep  the  notche<l  ariiiaturc  ati  in  steady  rotation  This  uruiature 
•a;  drives  tho  Har-whotl  li  and  oaenlrie  wheal  i.  Th»  aR«ne$n«1lt  ia 
in  reality  analcatriwl  ptitdoluai  with  the  action  reversed,  the  poidtttem 
driving  the  efiriipemeDt  wheel,  the  two  magnets  l>*ii>K  the  t^vo  |.alle;s  of 
lh«  e»capenuinl  whieh  pull  the  eMupi  iuent  »lie<  l  'J'-  round  -.tt p  by  -tep, 
iboiigli  the  inertia  ol  the  «he«l  i«  -iUllielenl  fa-  ensure  untlorm  liiotion. 
The  vibratint>  iee<l  being  iwHihronoiis  in  ihi  iu  .i  1:  -il  jihc.  thi"  •']i<,T<i  of 
rhe  motor  it  the  Mime  for  all  ataphtade«  of  vibrali'>n.  Tliat  iv  V)  say, 
vaiiatian  ot  currant  strength  haa  no  ellrct  on  the  anted  Of  <h>  luoiur 
The  ipeed  k  rewarkablj  unilorm,  and  the  motor  whitnl  tor  thi  iii)<j-« 
md  eivea  bo  trouble. 


Thi-  -ill^i'iL  ".)!iL'   tl.UlrluIClfT  htt"   several    lld'.  :itlt.i^;i  -l  '.I'.P  \Vh*fl',. 

-[■-lie   iiLslrutlii-ar .  ill--  L-l.uf   ul'.L-    li'ilif.'   li:iil    lli,ri'    1-,   s   -li  1-:  I  lhr:i'! 

agaiEUii  the  contaci  lever  ironi  ill*  driving mccfaanitm,  mdep«ndent  of  tbs 

ivtrength  ol  the  paper  U|i«.    Hence  Ihil  ttMIIMIl  kt  sladt  IttMtiO 

order  to  give  very  linn  contacts. 
\n  inlereatinit  point     '''^  method  of  securing  anisou.   In  thcKmif 

system  the  iiaaatMn  of  unison  is  removed  from  the  line  to  the  taob  u 
I  '.virh  the  Wheatstone  rei-otxler  la^ie,  it  ii  a  q.ii  -ti  m  -  f  corwtly  diridiiu? 
I  i.))  till   ainiiitls  on  Uie  liipe,    Wuli  ihi   livi-  umi  lilplndK-i  esch  lett«r 

ooirupiei  live  nnila.  or  lis.  on  the  tape,    lleiH'4i,  to  divtde  up  the  ogniii 

propwIjrvolHttotoitutatlhtiightmiit  and  tbeo  ■aaaati<t*eaw>i« 
a  time.  The  atar-whcoi  M  dotp  the  iBaairaring,  and  all  that  b  BttNauT 

is  to  place  the  tape  properly  on  the  star  wheel.  To  enable  this  U>  be 
done  with  facility,  each  batch  of  messages  begins  with  loor  or  t^v*  s|iav^ 
signalH.  -liown  in  Fig.  3  at  1  T!sf  iji-ip*-  :<if;n»l  is  a  perforation  a 
the  tliiril  unii  |.M.)tion.  In  the  ^lnr  win  el  J  !■.  'ull  be  noticed  that  t^rj 
filth  tootii  IS  omitted  aitd  the  vivcant  tooth  po«ition«  blackened,  Ti» 
tape  7  is  insariad  hi  Iha  anehhia  m  that  tlia  ipMie  htrie*  1  e(Haeo|pMite 
the  misaing  teeth  of  the  liar  wheel  whiidi  ahow  up  black  thronKb  eraj 
fifth  central  hrt\f  in  the  tspe,  as  shown  for  the  sal.c  of  itttistration  by  ih^ 
blockem-il  i<,  iiti-  h  :>h  m  iht  tape  opposite  llie  tn'm  e  -ignaJs  1.  'Hi? 
tape  i»  then  in  .iiimhi  In  llir  i'yfr.t  nf  it  nut  l-i-iii^;  m  unison,  it eti) 
be  put  in  step  tij'  i-.i..M.t:  -Au-.  <i:i,i.l  iiiuii,in  am.  .1.  Tliw  bags  up  <b< 
tape  as  shown  ut  4,  anil  a<J-.iu;cci  the  tupe  on  tijc  iUii  whsel  b>  ibe 
extent  of  one  unit  A  maximum  of  font  and  an  average  of  two  revolaljatt 
of  the  unison  arm  3  brings  the  tape  into  step.  The  roller  5  is  tpaB|- 
preysed, -.0  tlui'.  !i  (.-i^i-^  luni  ticvuitu  ami  I!  f!i.5».  The  unison  trti. 
when  not  111  1,1,'.  ill  hr-lil  Ixil.iii  i:i  the  iliiit<-d  |Kii>iiioii  by  the  tiinm; 
toiilb  6.  )iu  »  guid«  f»i  the  Uipu.  i'lio  oiiMin^  teeth  in  the  star  wb«l 
and  the  space  signals  ehow  at  a  glance  at  the  begintiing  ol  a  alMiilf 
whether  the  tape  is  in  step.  If  n  line  interruption  canaee  the  naiMDto 
fail  in  the  middle  of  a  meaaage,  two  or  three  revolutions  of  the  unison  Mti 
by  the  attendant  ml  all  right  u^ain.  This  doea  not  often  happen,  ho* 
ever,  as  a  line  intJ-rriiiitlon  muHt  be  eomplete  tor  at  least  sevtn  lettan 
before  the  ums  i;.  ojin  hv  aflecled.  M  iiiir-ritary  interruptions  do  not 
distturb  it.  Apart  from  oocaaional  line  inlerruptions,  tbe  nedniu 
maalaiiiiB  partontaa  Iha  tana  irilfa  aorprising  aoounicy.  tin  llMit 
ciroeit  it  wllf  mn  for  hoar*  witnont  malting  a  single  false  parfOlMiaM, 

An  inipiovrniriit  is  iniiifntcl  in  I'Il;.  I  ;it  "i-l.  This  show* 
the  niciiiutl  Ijy  w  liitli  Uiu  KclottjHc  mc(  [umisiu  which  puJ.* 
dowm  each  koy-lcver  in  its  <lue  tuiii  cun  yot  Ik:  r^vlii 
iletacheil,  leaving  only  the  lever  .'»3  fixed  to  the  kej  "i  ('1'  <y\"' 
writer,  aii<l  thus  pcrmittiii};  the  typewriter  itself  tf  hr  r-:M 
removed  withotit  involving  derangement  of  any  of  the  variouv 
parts.  It  is  fuitht  i  Hi  l»e  noticed  that  the  paper  is  now  fed  b} 
mcanii  of  a,  motor  instead  of  ttie  origiual  hand  erank,  ri 
arrangement  which  will  no  doobl  be  appreciated  hy  tbe 
attenwtnt  whoae  diitjr  will  be  to  atteud  to  toe  printing  of  tli« 
nieaiaiget.   


THE  SELECTION  OF  £LBOTBIC  CABLES.* 

nV  L.  1.  ATKIXMN  AKD-C.  J.  BKAVKI. 

[Conhnttcil  from  patje  7 P>.) 

The  IIMtteroI  tt-stiuK  pnp<;r  for  (idinixtnrt  with  the  woody  cla«r* 
of  llbire  ia  4|inte  aiuiple  to  nnyl>od.v  with  un  eletneiuary  knowkdse 
of  the  inieroieope.  Tlie  prepanillou  merely  con^isu  in  extracting 
the  iiiHtilnting  timt-erinl  suti  solvent  mien  «»  ben/ol,  boiling  the 
[«ip<-r  ill  a  weak  idkulin-  -.ilnii-in,  wasbiiiK  with  water  and  teaiiJii; 
orit  the  librcJi  with  iu-i-dlei».  and  iiioiiiilliig  in  the  ORual  w«v  iii 
glycerine,  or  in  a  xpi-cial  rengent  which  bv  ita  difTorentitil  1  l;ii.i  "  i 
vtirioii-  librea  eoll>ll^^s  «!ii-ti!  f!'!iiim-riM'!y  ii-i-nnling  Iti  iln. 
vvliicii  thev  belong  lln-  t.i.ling  iti'  nl'  iililii.-uli.i^i  iIi-hc i-:l>r.i.l  l-i  l  v. 

Fi;;.  ij  shows  e&paito.  It  will  be  seen  that  the  libres  are  generally 
smooth,  cylindrical  and  uniform  in  diameter,  the  central  canal  iaWT 
small-  On  examining  the  paper  containing  the  esparto  under  ihemlCKi- 
»,»>p«  it  will  be  (ouod  to  contain,  in  addition  to  tbe  flbres,  a  cerlaiit 
number  of  serrated  eutic«lar  cells  which  are  veir  characterlatie. 

Kig.  7  -hrw  straw.  The  chief  featuroa  of  the  (ibre  are  gpiieTall> 
similiir  t<i  ih  r-si-  of  esparto.  The  pulp  will  a'ao  contain  a  nuiiibt  r  i( 
rated  euticuiar  oells.  which,  as  a  rule,  are  of  more  variiwl  ahape*  an<i 
diiuen.iioiis  than  thote  of  esparlo.  \  further  distinctive  featan  el 
pulp  U  till!  iire<eniye  tn  it  of  a  number  ol  lozen^-shaped  oalll  dailwd 
from  the  pithy  matter  altai  hi-<l  to  the  in»lda  Of  thaatam.  ThotofniaW' 
■ft'if.K  of  the  serrated  c  ells  will  vary  acoordinft  tO  the  Und  ol  allBW,  hilt  we 
general  character  ol  them  is  always  Kimilar. 

Fit,'.  H  flhoWB  chemical  wood.  The  tibi'^i-  Rie  lirna.l.  flattened  and 
smooth,  with  tniucated  eodn,  and  are  characterised  by  tbe  preecnoe  d 
h  uiii.  -roue  tilM  vcaaala  in  the  Abna. 

Fig.  <.i  abowa  neebaoical  wood.  The  lihraa  an  stellar  1»  theae  d 
cfarniieal.  but  oeldom  appear  in  their  entirety,  OwinK  to  the  seventy  m 
th*  mechanical  proeeus  which  they  have  undergone.    The  pitted  '-e-j 
are  froin'"'Tly  •  ven  more  marked  than  in  the  case  ol  chemical  wood  pulp. 

F  k  111  ),M-«9  manilla.  The  tibreis  are  smooth  aed  rvgular,  and  ha>ea 
wide  central  canal,  though  this  is  Miiietimes  not  very  distiiicUy  marked. 
They  are  antfcair  tree  fiem  anr  at  the  cbaracteristica  noted  in  the  ca<ie  a 
the  ahoTo-msnttoiiad  Bbtre,«ia  aapitlad  veswel^ot serrated  cutieolar  cell*. 

•  -SeinBlWntton  diaiialaBtiaaatElae(rieClitWea,"iBnd  hetantho 
Uancbeate*  I«mI  BeeHon  af  lha  Inatttutien  et  Bhebleil  Batfnanm 
on  Jan.  SI.  (Mifhtlr  «M4|iad. 
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It  will  thus  \iv  Mvii  tlittt  lllH  cli»r«ct<'ii»tif  tarut^  of  tlic  librnH  lo  W 
iip<-ciullv  avoided  nii'  \orv  dvliiiiW' nnd  i       to  identify. 

Tlie  iiuprvifimtiiit!  tuiiipoundu  uneil  l>y  diflenjiit  tiriiiH  vary  voit- 
Bidembly.  From  nil  cli-rlnral  puiiit  iif  vii'u  the>  should  be  de»igni-d 
to  hnvc  tho  high>-«l  iWKtiblr  dielcctrir  strength  and  spDi-ilic  iii*iii]it- 
tioii;  lht>  xpecilk  iitdiictivi'  capHcity  ohonld  approach  as  UMrly  114 
poMibIc  Ui  that  of  the  tibroiu  mat4'rinl.  .\s  regards  conaislcnry,  it 
shouKI  Imi  plititlir  liiit  not  tliiid.  I'aniUly  <mi7inper«  npecify  that  it 
should  have  no  tendency  to  drain  awny  from  the  cable,  ajid  »ouie 


Fm. '.». 

Hp«>«ify  a  t«8t  tu  ennirf  this,  consistinft  of  cutting  a  piece  of  cable 
froiu  n  length  and  anitpeiiding  it  vertically  for  a  ccrtAin  lime  at  .i 
Htated  tcuipcrattin'  ami  olmervinR  whothor  sii>  "  bli'»'iling  "  occnrs 
froju  the  liiwcr  end.  .V  romponnd  that  will  «)  "  blofxl "  after  24 
hours'  suHpcnsiun  at.  nay,  70  T.,  will  tend  to  ilniin  iiway  from  the 
cable  at  junction  boMn  or  on  inclines,  and  wi-  have  heard  of  a  ea*<e 
of  a  cable  sii><|H>nded  in  11  pit  idiuft.  uhore  tile  ilrnining  took  place  to 
a  sutVicient  extent  tu  biiri>l  the  lc<ul  co« ering  of  the  cable  at  the 
Imttoni  of  the  hhnft.     Klectrical  <lelenorntioii  must  follow  ancli 


Fi<t.  10 

bleeding  lo  souie  extent:  for  instance,  by  forming  layers  of  high 
Hpocilic  inductile  <'apa4'ity,  and  thereby  increasing  tnc  dielectric 
strvwt  ill  parts  of  the  cable. 

Xn  ihc  liiial  intiiilating  property  of  these  dielectrics  <lei>ends  on 
llio  exclusion  of  moisture,  the  lead  envelope  is  very  important.  In 
theory,  of  course,  tho  thinnest  covering  would  siifiice;  practice,  how- 
ever, liiu  eiial>lv<l  a  certain  thickness  t4i  be  arrived  at,  wliieh  providcH 
in  addition  for  protei'tion  iit;ainAt  damage  in  handling  and  e):t«rniil 
rorrasion.  Such  thicknesses  have  been  embodied  in  tables  drawn 
up  bv  II  coniiiiiltee  of  the  Cable  Makers'  .\aaociation,  and  later 
reconsidercil  an<1  accepted  by  the  joint  committee  of  the  various 
engineering  jsocieties,  which  has  l>een  sitting  on  the  question  of 
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These  ttmuMM*  mult  1m  taken  as  minlaiuin  thUluitiMs ;  iu 
certain  candUom  of  Mfl  Utd  «lfnMi>did([B  U  b  adTinltte  to  inCMua 

thrtn. 

I'lic  Icail  16  piU  nil  Biu'h  ohMcs  hi  a  plu.stii  by  hvdmulic 

pi«a&ure.  This  is  ail  opetatioii  rt^juinui,'  surd  cm  c  to  avoid  minute 
rrackH  or  damage  (rotu  particles  of  o\id«  lir  in;,-  lorced  in  uith  (lie 
1««4,  that  there  are  eiu^inecn)  who  atill  ailvucate  the  older  system  of 
dnnring  fh*  wtto  into  n  lead  pipe  which  Ihh  ■Iraady  bwo  tcatcd  by 
watw  yiiWHW.  or  of  putting  on  donbUshMtlw  «f  leM.  Mmkb.  W.  T. 
Olnvw  A  Co..  mve,  however,  met  the  qoMtigo  bjr  tbe  use  of 
hydmnlie  pnMun  np  to  lOOIb.  per  mptisn  inch  anplied  externally 
after  the  cable  ih  flnidiwl.  SoenjmwqM  invwwUjr  doieclB  a  fnult 
if  such  exist  in  the  1m4.  The  orunMrf  iKBlk  teet  i*  prMtienlly  use 
l(-s«,  and  it  may  take  many  monllw  or  eroB  Tear*  for  water  to  enter 
the  very  fine  Nanu  which  meb  fttnlte  oocaaioa.  Imi  eTeotnaUy  it 
will  do  so. 

Causes  of  corrosion  Am  to  impuritie*  in  Icuil.  ;  i  lociil  ;;i»l- 
vanic  action,  arc  very  rare.  The  total  pnixiitinn  of  inipunty 
»iiown  hy  anoly*).'*  of  practically  an>  bniml  (^f  m-u  soft  KiiRlish  pic 
lead  wiU" not  average  more  than  O-'i  pi-r  cent.  Tlic  only  accidental 
iavini^  likely  to  get  into  tbe  lead  is  oxide  of  lead,  bnt  the  ebanew 
orthb  are  rery  remote,  owing  to  improveniMiU  in  the  dcelgn  of  the 

EoeltinK  pot  iirr  irvrf  tiiPnt" 

(iidvanii  ;u  ;ii>n  limwii  liiMl  ;utjaeeiit  nwtal  is  alao  oeUlDin 
met  with,  though  onv  or  two  bad  ca-  >  ^  lif.vo  come  under  our  iioii<'c 
in  concentric  cnbIeK  in  which  the  li  u  l  liu-<  liecn  appliid  iliiccily 
ovor  ittf  liiitor  conductor,  and  Kalvanic  action  ha»  been  *tl  np 
111  Iv.ij.  ii  tliL  tinnecl  copper  wires  and  llic  had  in  presence  of  aliuo- 
spheric  3ii'i:t?iurr.    Thf  Ipml  **o'. fri'i^;"  wvtc  ^ormil' d  ♦brn'!'jb  tti 

anottt  two  M  iu>. 


^  q-19. 

a  o-iou 
I 


tee) 
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ConedMl  by  chemical  action  ii<  fairly  coiuinoti,  »nd  may  occur 
ill  certain  soils  or  wIhtp  ori^anic  •iri-l's  •i'^'  pi-oduci-d  ats  tin  result  of 
till  iiv<;oi(ip. III  uMu.)  i  -r  M;i;<.'l  ilili  ir,;iH;'r.  or  whiTf-  caV.les  arc 
Inid  IhrO'n,'!'  u.iMlc-up  uroutui,  e>.ji._H mllx  \vlicrc  iwlit-}  or  clinkers 
arc  abunduiil.  Must  pit  waters  ha^i  r:  ii|ipr<  i'iubly  corrt'iiivc  ciVect 
on  Kail.  8UU1D  b<img  ovtrenivly  bcm  ic  in  liicii  uctiun,  tlwugii  we 
Inive  known  several  rase«  where  the  water  hue  been  wronxftllly 
blaiued  fur  dauiage  really  due  to  ol«c truly  »ts. 

Elcctra^yaU  ia  by  tar  the  moat  aatriooa  form  of  lend  oorroaiim. 
Taldag  fbe  worI  eketrolyris  in  ita  braad  eenae— (<>.. a*  the  electro- 
ehandeal  action  duo  lu  llic  passaKe— via  an  etecllfolyte — of  curi'^iit 
to  or  botu  the  lead,  which  if-  in  turn  due  tu  differcnee  of  potential 
between  the  lead  and  its  8urroundin(?K  from  any  cnttsci,  it  i^-  rNn 
the  most  eonimnn  fonii,  thouf^h  this  is  not  usually  iippreeiated. 

So  mnrh  Ih  .  n   hcnrd   for  years  past  of  the  clcctrolvcic 

iorro-iiiii  (il  vMiH  1  nil  )  (,'1-  mains  where  clectiie  tl■*nl^^(l^^  have 
Liist'U  uiatailtd  i:i  MiiiMi-  tuu  iig,  that  there  is  a  lendencx  to  di»i •  gold 
the  fact  tliat  it  urn;,  (h  i  :>  under  conducive  cotulitious  even  in 
isolated  liounc  wirm^  inKtjtlluUons  wheru  load -covered  wire*  are 
need,  neither  tramway  nor  heavy  lightinj  eafaka  being  near.  The 
oflect  of  tbe  exiateiiee  of  a  diflaranee  of  potential  between  the  lead 
ooveritog  of  a  wire  or  cable  and  its  siurronndinga.  dejierul^  uu  the 
de|i;re«  of  diffierence  of  potential,  the  current  denaity  in  the  di  cin^- 
Ivte  and  the  character  of  the  olcctuiyte,  tx.,  it-^  conJi;etivity, 
(lecouipoailion  prn<)ncta,  Ac. 

Tlie  character  of  the  corrosion  may  vary  from  vniiill  holi«  which 
(;rttdually  penetrate  the  load  covering,  eonvcrliiis;  tlie  li;«i  into 
various  oxidex  of  lead,  and  only  inuku  tlieuische*  nppnrinl  "hen 
the  rubber  dii  lei  tric  beconieb  oxidi.^ed  to  u  suHn  ii  nt  e\teiU  U' 
break  down,  or  the  paper  dielectric  i^utheiently  e\po<eil  tn  ul>sorb 
molKlure  an<l  fail  l  uhich  miiy  take  many  month*)  to  very  extensive 
action  and  u  hiah  degree  uf  oxidation  twhere  tLer«  is  a  free  and 
eontinnoiM  supgjy  af  the  olaetMiytie  uadiiun  and  a  auiatt  diHereiwo 
of  potential]  or  a  Kniited  anMntMt  of  gaiMiMl  titrraabtt,  Ipliowad 
aooit  by  fuaien  .(where  tlio  anpidy  of  tbe  eleetrolylic  racdiuiu  ia 


small  or  not  eontimioiia,  and  tlia  dilbraiMa  of  potential  ia  eompam. 

lively  hi({h|. 

To  (five  instances  of  llu-sc  vftriwl  coiulittonst,  and  the  varied 
character  of  the  corrosion  reBuUing  from  them,  we  may  state  in  a 
(general  way  that  thf  firft  ilescnbed  result  is  |iio»t  cofiintfln  in  aiiiall 
and  uieiliuni  "i.'i  lin  i  i-iv  >  red  cables  laid  or  liv.<i  i'  \»..iiil  casing 
(as  occnra  Fniiii  iiiiiii  in  istsliUed  iiistallolions)  or  ui  condnita 

wliii  h  ;ire  f  'ir  \  ru  u  lui  .  lii:;  nut  actually  have  Water  running 
chrouKh  tlieiu.  Hit  Lokeiui^  lu  such  coses  is  only  m  iotini&tc 
oontaet  with  the  wood  casing  or  conduit  interiiittteBtl^,  and  the 
eonroaioo  naturally  takr^  place  chieHy  at  such  placee  whidi  are  tho 
path*  of  leaat  reaiatanee.  If  eueb  corroded  points  are  caiefoUy 
examined  at  trarioiu  stagea  of  the  cotrorion  it  '>s  ill  visually  l>e  fbond 
that  II  cnne-!ttmp(^Hl  hole  is  eaten  away  and  tliul  the  U-ail  is  con- 
verteil  into  oxides,  the  various  colours  characterising  the  degrees  of 
oxidation  beini;  clearly  ilistinguishablc,  tlie  exlieinc  outer  1/iyer 
becouiinir  converted  into  the  white  eiirlioiiute  by  expofcure  to  the 
moist  lUiiiospherc.  In  ruliber  cables  the  rubber  «i*iinlly  (aiU 
quickly  when  tlio  had  is  linally  penetrated,  owing  to  oxidation  of 
the  niblH-r;  but  in  the  cose  of  paper  cables,  if  undisturbed,  the 
oxides  into  which  the  h-ail  i"  converted  will  keep  out  atmospheric 
moisture  fur,  possibly,  y  eaj:»,  and  the  eHect  of  the  Biieflited  oxygen 
oo  the  paper  lif  lua^  of  ptire  Manilla  only  and  wall  impngoatod) 
will  be  negligible. 

Tlie  second  de«cribc<l  action  iwhere  there  is  u  continual  supply 
of  llm  ck-clrolyte  and  small  1".  I>.)  chietly  occurs  in  couiUiiii  where 
wilier  is  continually  trickling  throu^;h;  and  in  such  cases  the 
de(!ro«  of  oxidation  is  high  nnd  fairly  uniform  throughout  the 
thickness  and  aioiif?  the  surface  of  the  Icojl.  TVf  rnrrnsion  is 
practically  i-onllnod  to  the  bottom  of  the  cable.  Th  I  P.  lit  uu; 
low  unil  t!ie  wirfnct.  nxpiwi  il  to  thf-  electrolytic  mCiliuto  In  uig  large, 

tl.i  i-M-ii  'ii  ill  1 1 -'IS  sMli  I  ■;.  -iMiiU.  and  therefore  the  final 

taiiure  of  the  cable  iii*v  lakt-  a  vent-  or  two.  The  slowDciw  of  Uie 
action  and  the  fact  that  the  surfoc*-  affected  la  uoi*  or  laeacon' 
tinuonsly  aovend  with  tlie  electrolytic  mediiun.  aeeounta  for  the 
high  dagifeo  af  oaidatioo  and  the  eooipacative  absence  of  carbonate 
on  the  anifaoa  io  auefa  eaaaa. 

The  tUidoaaa,  where  a  limited  amount  of  corrosion  is  followed 
bv  fusion  af  the  lead,  (^erally  ocenrs  on  Xntgu  networks  carry, 
ing  heavy  ctirrents  or  on  electric  tramway  and  railway  systems, 
where  bonds  may  be  fused  by  heavy  leakage  currents  resiillinK 
from  li  'ihor^  cirviiit,  wli^rchv  tin'  l«»nd  (■"verir?*  t«f  coHIm  may 
be  iiiHi'd  til  a  I'.l'.  of.  10  li^'ilt  Milt-.  I'lien  i  Mi'ilrM'  Mich 
circiuu-'iaiireh,  nl  i  lhu*c.  be  inimedisae  bri.-iikdowus  oi  utiier  lead- 
covered  (allies.  Iiiit  in  some  coses  the  whole  of  the  resollant 
datiinge  iu.iy  ii'A  he  at  once  aseertaiiii'"!,  and  the  cousequeot  leak, 
age  cun-ents  may  ((o  on  for  some  time,  eausiof  auHfOeloo  wherever 
lewl  coverings  are  eren  only  partially  exposco*  (For  inetanw.  in 
the  ease  of  caUeelaid  on  tli,  ^  ilid  systciu  imperfectly,  or  where  the 
cnd«  emerge  into  roanii -li  a  .t  Supposing  in  such  u  <a*e  the 
cU-*trol\ tic  medium  to  be  entirely  decomposed  and  <ined  up  by  the 
passage  of  heavy  leakage  current  lobvioiislv  »t  ft  hiijh  currviit  density) 
sparking  from  the  lend  and  fusion  of  the  some  may  easily  ensue. 

It  is  not  proposed  here  to  touch  further  on  the  diasrnosis  of 
brenViItiM  Its  due  to  lead  corrohion.  Kiiough  has  been  wntteu  U> 
iiiil  r.ii  i'  i»  evireiiie  care  iicccssjiry  to  ovoid  conditions  which 
tend  to  pfoibire  b-ad  faults,  aiul  iueulentuUy  to  iudicale  that  the 
u-se  of  lead.covered  cable..,  on  large  networks  corrving  heavy  W' 

rent*  w  ill  probably  li*  limited  iu  the  futiu-e,  or  that  elaborate  and 
COMl^'  precautions'  w  ill  ha\  e  to  he  talcen.  Il  iw  obvious  that  lumding 
and  earlhiitg  judiciously  luid  BnfKeientlt,v  1»  tlve  remedy  for  electro- 
lytic  faults,  but  in  the  titst  ela.»s  of  eieetiolytic  fauhs,  roughly  sJi  l 
geiierally  des<'ribed  above,  lK)iidmR  is  frequently  nei;leeted.  In  tlu- 
second  class  it  ik  worthy  of  note  that  liondilig  ami  eiirthini;.  *  veit  if 
in  accordance  with  ISo'ard  of  Trade  rc(,'iilalions.  is  probubly  not  ;i 
••iilhcicnt  protection  to  prevent  lead  corrosion  under  the  iN.itihtion« 

■ferred  to  In  the  thirtl  cbis^  it  is  fairly  coiiiinon  for  condition'  to 
arise  under  whieli  bonding  and  eurtlung  arrangements,  dewued 
with  a  l»ge  margin  of  safely,  are  iiiiavaihiii; :  and  where  very  laige 
currents  relnni  by  earth  pulUs  ns  the  risull  of  breakilowna,  U  » 
almost  impossible  to  forecnst  or  predctarnuna  what  will  hqpenoo 
various  pisrts  of  the  network. 

As  a  ptovantivo  ineaanre  against  leakages  of  current  from  cmi 
doctor  to  lead  eoverini;  at  connection  *  iu  paper  cable*,  w  hen 
sealing  boxes  or  terminals  are  difticul*.  to  fix,  a  waterproof  noii' 
fibrous  sealing  tape,  .such  as  (ilover's  tloltoroid  tape,  slioiild  be 
used,  the  tape  bci  '.iippwl  over  the  trim  fnim  thimble  to  leoil 
covering.  Pure  i  ,,iili<  i  ,  a  even  proofed  tape,  is  often  used  on 
small  cables  by  e  nini  ii  r  -.  but  is  of  little  use  under  damp  cou. 
ditions.  as  either  uiH  iili^-m  b  nioisiure  in  cours<-  of  lime,  apart  from 
the  fact  that  they  tlu  iiiji  form  a  hoinogoueuus  oovcriug.  Instead 
111  I  I  I i  \ .  1  m  '  i-l  lead,  a  waterproof  envelopeof  nOO-matalnr  luatSTW 
iioiv  be  provided.  Such  cubic*  are  luatle  by  Moeaia.  W.  T.  Owver 
&  «°  o.  uiidw  the  Mua  af  i'apcr  LaadleM,  and  arc  covereil  with  a 
cninpuuod  caQed  Guttaniil,  which  is  of  tha  >ame  cla»«  as  ttiusr 
described  mMlerV.B.  eabk-e.  but  chosen  man  with  a  view  to  its 
waierproofing  than  ita  dialect  nc  •jnalities. 

il'v  be  coHclttdnt.) 
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THK  IMDIAHAPOLIS  OINCINNATI  SINGLE  PHASE 
RAILWAY. 

The  first  electric  luilway  in  America  to  put  a  single  phaite 
traction  svsteni  into  regular  coiiiniei-fiiil  u«u  is  that  oi  the 
Indianapolis  \'  Cincinnati  Tr.iction  Co.  Thia  company  has 
;ulopto<i  the  Wvatiiigliousc  single  phase  railway  Bystoni,  and 
the  first  car  equipped  was  put  in  service  on  Deoember  30th 
last;  on  Januarj'  21»ta  regular  service  wa.s  opened  between 
HushviUc  and  Morriittown,  two  pi*int«  lii  miles  a|»rt. 

The  Indianapolis  iV'  (.'iiicinnati  Traction  Co.  was  organised  for 
the  puqxMseof  uuildingadouhlc-tr.ick  through  line  from  Indiana- 
polis to  Cincinnati.  At  present  the  line  has  Wn  constructetl 
between  Indianapolis  and  Kuahville,  a  distance  of  -1 1  miles,  and 
a  tlirough  service  between  these  towns  has  Iwun  establiiihcd. 
In  all  the  smaller  towns  a  private  right  of  way  has  been 
obtained,  and  the  rouil  is  uut  constructed  upon  sirotUor  high 
y/aya  except  in  cities  or  towns  of  mch  size  as  to  make  it  neces 
eary.  A  double  track  bus  been  laid  in  the  city  of  HuKhvillo 
and  on  all  highways.  On  iho  pri\nto  right  of  way,  however, 
only  one  line  ba.4  been  laid,  a.s  a  second  track  can  be  more  con- 
veniently put  down  later  when  a  sufficient  {>ortion  of  the  nmd 
is  in  operation  to  require  double  track.  The  triick  is  laid  with 
701b.  "  T  "  rails  connected  with  Weber  mil  joint*,  an<l  bomled 
with  No.  4-0  lOin.  copper  bonds  with  ;in.  ttuminals  under  the 
plates.  Cross  bonds  are  put  in  every  I  mile  and  long  bonds 
under  all  s{>c('ial  work.  All  )M»lr.s  arc  of  white  cedar,  thoso  for 
the  centre  trolley  constniction  being  40ft.  long  with  Tin.  tojts. 
The  side  jioles  for  the  high-tcn.sion  linc-s  are  .'iOft.  long  with 
Tin.  tops,  and  all  (Ktleti  are  -set  (ift.  in  the  ground.  Along 
streets  where  it  is  only  necessary  ti>  sup|>ort  the  ^jian  wires  on 
one  side,  30ft  |»olea  are  used,  while  «in  the  other  side,  where  the 
high-tension  line  nins,  the  |»ole8  vary  in  height  from  40ft.  to 
60ft.,  BO  as  to  carry  the  feeil  wires  alwve  the  trees.  The 
trolley  wire  is  8usi>euded  along  the  ]irivale  right  of  way  from 
poles  1 00ft.  apart,  with  a  bracket  made  of  angle  iron  looped 
at  the  end,  >!0  as  to  cany  a  large  Hat  porcelain  insulator,  from 
the  top  of  which  is  nin  a  ,/,in.  steel  .strand  cable  (Fig.  1).  The 
No.  3-0  grooved  copfMir  trolley  wire  is  carried  8in.  under  this 
cable,  to  which  it  i^  attached  i-vcry  lOfL  with  s)>ecially  made 
steel  clamjtt.  The  sulutantial  insulators  are  not  likely  to  break, 
but  if  they  should  the  steel  cable  would  remain  suspciuled 
from  the  top  of  the  bracket.  The  trolley  wire  is  suspended 
liSft.  above  the  toti  of  the  rail.  Where  tlio  tracks  are  iti  tin- 
streets  the  trolley  is  suspended  from  span  wires. 

Transformer  stations  are  about  10  or  1:.'  miles  apart,  and 
the  .<»iiigle- phase  current  is  transmitted  from  the  |io>ver  house 
to  each  of  these  sUttions  by  two  No.  4  wires  at  33,000  volts, 

-'J  per  second,  au<l  is  nxluccd  and  fo<l  into  the  trolley  at  a 
jmtential  of  H,30(i  volts.  As  the  wires  make  a  complete 
circuit,  and  |)vrmit,  therofori',  the  placing  of  the  circuit 
bn'ukers  and  switches  at  the  central  |jowcr liouse,  atteudauts 
at  the  transformer  stations  are  to  be  dispensed  with.  The 
high-tension  lines  ara  carried  on  a  separate  line  of  poles  B<'t 
near  the  eilgeof  the  right  of  way. 

The  railway  system  is  provided  with  two  telephone  lines, 
one  of  which  is  used  exclusively  by  the  train  dcspatcber,  the 
other  line  being  iistsi  for  general  purjioRes.  Kach  car  is  pro- 
vide<]  with  a  telephone,  by  means  of  which  the  conductor  can 
talk  with  the  train  dc-ipatcher  at  fixed  points.  Jack  bo.ves 
are  placed  on  the  pol«»  at  intervals  of  '2,000ft.  The  four  tele- 
phone wires  are  cjrrieil  by  porcelain  insulators  on  crosi  anii« 
near  the  top  of  the  trolley  i>ole«,  and  are  thus  far  reinove<l 
from  the  high-tension  linos.   They  are  transposed  every  TtOOft. 

Within  the  city  of  Indianapolis,  for  a  distance  of  approxi 
mately  3  miles,  the  cars  will  be  run  over  already  existing  lines, 
and  will  be  operated  by  continuous  current  at  ."550  volts. 
Within  the  city  of  Kushville  they  will  be  operated  by  alter- 
nating current  at  the  same  |)olential.  The  ]M>wer  station 
from  which  it  is  intended  subsequently  to  o|H-rate  the  entire 
road  is  at  Kuahville. 

Three  transformer  stations  have  been  erected  iM-iwcen  Indiit- 
luipolis  and  iCushville.  The  transformer  hou.ses  measure  but 
2  If  I.  by  23ft,  The  foundations  are  of  concrete;  the  walls 
are  of  brick  laid  in  cement  mortar,  and  the  lloors  for  both  the 


first  and  secon<l  storeys  are  of  concrete  upon  steel  beams.  The 
roof  i-i  built  upon  concrete  Ijaso.  Doors  and  windows  are  pro- 
vided with  steel  thutters,  and  the  whole  structure  is  made 
thoroughly  fireproof.  In  each  of  the  transformer  stations  them 
are  at  present  two  300kw.  oil  insulated  stop-down  transformena, 
33,000  to  3,.30O  volts.  .Sp-ice  has  been  provided  for  an  addi- 
tional transformer  of  the  same  capacity.  On  the  second  floor 
of  etteh  transformer  station  there  are  the  lightning  arresters 
and  ilisconnecting  switches.  No  automatic  switches  of  any 
type  are  to  be  found  in  these  stations. 

In  the  power  house  there  are  two  300kw.  transforraera, 
wound  for  3,300  volts  primary  and  650  volts  secondary. 

The  boiler  room  of  the  liushville  |K}wer  station  occupies  one 
side  of  the  building,  and  is  at  present  equipped  with  three 
300  n.r.  Ii.  A:  W.  boilers.  Natural  gas  is  now  \mng  used  for 
fuel,  but  provision  is  made  for  the  numing  of  coal,  if  at  any 
time  the  supply  of  gas  1i«conies  iusutticient.  l*he  engine  room 
occupies  the  other  -"ide  of  the  building,  and  is  sepai-ated  into 
two  parts  by  a  heavy  brick  partition.  In  the  main  room  are 
two  generator  units,  which  consist  of  a  500kw.  Wcatinghnuse 
i-evolving  field  alternat4)r,  'J.'i  ~  |>er  second,  diroct-connectod  to 
a  700  II. r.  Corliss  tyi»e  cioss  compound  condensing  engine. 
Engines  and  generators  are  designed  for  an  overload  capacity 
of  W  ]>er  cent,    Kach  engine  is  e(|uip{>od  with  an  inde|)endent 


Fiii  1.- Catenaih  Oii.uiiSMi  CoN-.Tiiri.  rioN. 


jet  comlensor.  Two  pairs  of  S-'iOkw.  air  coole<I  transformers 
are  arranged  to  cluingo  the  current  which  comes  from  the 
generator  at  •J,300  volu,  three  phase,  to  33,000  volt^  two- 
nhase,  for  tnuisroisijion  to  the  transformer  stations  along  the 
line.  There  arc  ttro  exciters  ;  one  in  driven  by  an  induction 
motor  while  the  other  is  couple<l  to  a  Wuslinghouse  com|)ound 
steam  engine.  Tlie  main  'im.s  bars  are  locatwl  in  the  base- 
ment and  are  supported  upon  a  masonry  structure  and 
separated  by  barriem  of  alberinc  stone. 

At  present  there  arc  1 0  passenger  cars,  tach  measuring  ."t.'Jft. 
over  aJl,ani|  divided  into  three  comj»rtment«.  The  first  com- 
partment is  Oft.  lOin.  long,  and  is  intended  to  carry  baggage. 
It  is  providc'l  with  doors  opening  on  cither  side.  Space  for 
the  Miotorman  is  provicled  in  front  of  the  baggage  com|«rtment, 
from  which  it  i.s  separated  by  a  strong  railing  made  of  piiie. 
Next  to  the  baggage  compartment  comes  a  smoking  comjmrt- 
ment  for  1*5  passengers.  The  third  compartment  accommo- 
dates 3.'<  pas-sengers. 

Each  truck  is  ei|uipp«d  with  two  75  H.r.  single-phase 
Wcstinghousc  motors,  and  the  cars  are  oporate<l  on  the 
Westingbouse  unit  switch  system  of  multiple  control.  The 
motoi-s  are  conti'oll<'d  by  the  rheostatic  syatflm,  and  may  be 
operated  on  either  alternating  or  continuous  current,  lioth 
straight  and  automatic  air  brakes  are  provided  on  each  car,  the 
straight  Iniing  need  when  the  cars  are  run  singly,  the  automatic 
system  when  the  cars  are  run  in  trains.    The  motors  on  the 
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pres-ent  cai  equipment  are  ^eareil  for  a  maximum  ^\HJti\  of 
4')  miles  ^kt  hour  ami  mi  avcra<;e  sj^t?  !  of  :10  niili.s  p-t-r  hour. 
F.ach  fill  IS  «;<|iii(>jK!il  with  two  trolleys,  i;iie  of  thu  I'moii  .st:in- 
iLii  l  t}  pe,  with  trolle\'  wheel,  to  be  used  when  openitini;  from 
the  continuous-current  lines  in  Indittna|Kili:s,  or  from  the  low- 
voltage  alternating-current  lines  in  Rushvillo ;  the  second 
trolley  ie  of  the  bow,  high-apue<l  type,  designed  for  3,:W)0  volts. 

A  number  of  special  care  are  also  to  be  pat  into  serrice, 
whioh  will  be  equipped  with  four  160  ii.r.  motors,  deaigiiad  to 
the  tmin  at  a  scliedtUe  ipeed  of  50  or  GO  mil 


lihs  par  iwnr. 

An  Kfvnae  fve  of  1}  oenU  per  mile  ie  chained  for  peeeengari^ 
tbe  road  Miiig  divided  bito  5^nt  •wtiom;  no  tun  taaa  tban 
5  etnte  Je  dMi«ed  lDr«nr  ride.  A  eehool  diOdiwIi  tidnt  is 
iesoed,  good  for  me  one  nour  before  or  after  idiaal  kodti.  A 

mileage  or  sectional  ticket  is  al-io  issuer)  at  a  reduced  rate, 
ginng  160  .'>  ccnt  rides  for  f7,  a  reduction  of  Ifi  per  cent, 
from  tbe  ordinary  fare.    No  other  tidwta  ate  aoM  and  cash 

fart'9  are  collectcil  on  the  c.a. 


This  l  oiiliiins  tlic  imcejis:uy  Hj)|>iiratus  for  li;;hlin,i.'  and  hi  aiiii^- 
tile  ear  and  also  the  ;ur-fom]ire-SM}r  motor  uith  its  L'ovfrnm. 
It  is  taken  from  the  line  liy  a  hecond  transformer.  This  eitruit 
18  not  (Mimectwt  with  the  motor  eiri  uit. 

The  motor  circuit  begins  with  an  auto  transformer  of  special 
design  connected  between  the  trolley  wire  and  the  graond. 
ThiK  transformer  ifi  fixed  underneath  tne  cas,  and  Is  so  amused 
that  ilie  current  of  air  created  by  the  motion  of  the  car  circu< 
latea  through  it,  thus  keeping  it  cool.  At  a  point  approximately 
SSO  ToHs  from  the  ground  a  circuit  is  led  trom  this  auto-tnun- 
fanner  through  the  sccondanr  of  the  induotion  regulstor,  and 
aaotiier  tap,  approximately  tM  voto  irott  Ae  ground,  it  led 
through  the  pnmaiy  ol  tM  VQgnbtor.  Tt»  nnet  wiling  of 
thia  arrangement  may  be  aacn  m  Fig.  S  and  the  dlunwmitic 
arrangement  in  Fig.  whksh  h  aomowhat  nodtted  fir  greater 
clearness. 

Between  the  au!<i  tr-,iriHfoiniei  and  the  trolley  is  jilaced  the 
circuit-breaker,  which  al»o  act6  -m  a  main  switch,  and  not  only 


*-* — fc> 


Fia.  1. — Winxc  Duanui  or  Cut  Eonmaxr. 


For  some  two  ye.ii.-.  pie\  iMii^  ti>  tin-  o<|iiipnu-nt  of  the  true  automatically  opens  the  circuit  when  an  overload  ficcnrs,  but 
tioii  system  just  disniltrd,  the  \\'i>tinf;hous«  Co.  hail  heen  also  whenever  it  is  desired  to  cut  off  the  ciurent  fitini  thi- 
running  an  ex|it>rimental  car  with  »inglc  pha»e  mocoiii  almost  em-.  Tliis  eireuit-brcaker  is  held  in  place  by  a  conipre*se<l  air 
daily  on  the  inter-works  railway  l>etween  iki.sc  Pittsburg  and  cvlinder  working  against  a  powerful  .spring.  When  the  air  i* 
Wilmerding,  and  systems  uf  t«guUtion  awl  control  suited  to  .  allowed  to  e.si  .ipe  the  Mpring  opens  the  breaker.  Theadmiiuon 
various  opemting  conditions  were  deviaed.  Kefenring  to  i  or  reload  of  air  ii<iiu  toe  pneomntie  cylinder  iacontnOed  Iqr 
Fig.  2,  there  are  three  electric  circuits  upon  each  car,  as  I  means  of  magnetic  vulveaw 

follows:  ^1)  The  motor  circuit..  In  thia  circuit  there  are  placed  The  voltugu  applied  to  the  motors  and  con^cMiucntly  the 
the  cinnit-braaker«  naiu  tnutcformer,  tndiietion  ragolator,  a|>eed  of  the  car  ia  governed  by  the  induction  regulator.  _  Tbie 
revanar,  motor  cntK>nt«witdhea  and  motors.  (2)  The  aiudliary  .  is  in  effect  a  traOHormer  witn  its  primary  core  and  windqg 
eootnl  drcoit.  An  electro-pneumatic  system  of  control  ia  |  moirable  with  respect  to  the  eeeondary.  It  ie  operated  by  mown 
used,  the  noiom  parts  being  o{>erAted  by  comproased  air  eon-  I  of  a  small  pneumatic  motor  oontrolled  by  electro-maglMtie 
trolle<l  by  magnet  valves.  Current  for  the  magnet  valve-s  is  ,  valves,  and  may  be  turned  so  that  ita  voltage  either  oppoaea 
ol>tainf<l  from  a  14-voU  storage  Iwttery  placed  under  the  seat  '  or  aid>  that  of  the  auto  transformer  by  anjj-  amount  witUn 
of  the  car.  The  fact  that  the  coutiol  ciicuit  1%  iiidepemleiit  ]  the  ea|>aeity  of  the  itgulatoi.  In  the  "off  '  i>osition  the  full 
of  the  line  ami  c;m  be  used  whether  the  trolley  i*  iu  use  or  not  I  voltage  ot  the  regulator  is  opposed  to  the  230-volt  circuit  of 
is  also  an  ad«-aatage.   (3)  The  lighting  and  heating  circuit.  |  the  nnto-traneformer,  thus  gmnga  low  voltage  for  starting  the 
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motors.  At  thv  "  full-on  "  |x>sitiou  the  entira  voltage  of  tlic 
regulator  is  adJod  to  th»t  of  the  230  volt  circuit  of  the  auto- 
transformer,  giviiip'  tiiu  piojior  volta;;.'  lor  full-spcc<l  running. 
A  diagram  of  the  rogukior  ciru\ul  is  shuwn  in  Fijj;.  I. 

The  risvorsor,  as  its  name  ini]ilicjs  rluuif,'C3  tlic  connocliiiiis 
of  thiO  motor  armaturea  with  reference  to  their  fields,  ao  that 
the  ear  may  bo  ran  aiUier  fonrud  or  back^krfl.  Tho  Mvcreer 
it  operated  by  means  of  two  pooaipa(iecj|iiidera,one  throwing 
it  forward  and  the  other  baekwarl..  Air  admitted  to  cither 
tyUaiia  whoD  donnd  by  means  of  a  mngnotio  valve.  Tlie 
aotar  ont-oot  iwitdM  consist  of  a  doublo-tiole  switch  for  each 
Motor,  all  BOnnted  togeUwr  and  enclosed  in  a  Mit^tio  itoa 
euOi  In  eaio  of  idamago  to  any  motor,  the  injared  Motor  «an 
be  cut  off  entirely  from  the  cin;ait.  and  the  car  then  operated 
villi  Uw  Jiomaioiug  motors.  ''A<  .j^  witefr' voltage  is  indc- 


It— DiMHtM  ev  Mbiw  Oncon. 

pendent  of  the  trolley  voltage,  a  standani  of  250  volts  has  hoen 

ailii[.;n!,  ii  i(.>|n-M  tivf  of  tlio  voltage  of  tlie  ttollcy. 

Tlie  tij.eiution  of  ttie  vanoin  niayiiet  valves  wliirli  rci^ulatc 
the  movement  of  each  of  tfie  atwive  jtii  i  i  -  nf  ;i[i]nratu5  is  con 
trolled  by  inuaiis  of  u  muster  luitch  located  on  the  jjLiifonn 
of  the  car.  'I'tiero  are  lint  three  po-^itionR  for  llie  hainlle  lA 
till!  raiiitor  switch  for  operating  the  car  in  a  forward  direction, 
and  tlirce  con  (.'s|"inding  positions  for  iwcking.  To  increase 
the  sjieed  after  starting  the  handle  is  thrown  to  the  third 
notch,  which  closes  the  circuit  to  one  of  the  magnet  vahes 
controlling  the  pneumatic  motor  which  drives  the  induction 
regulator,  and  air  is  thus  admitted  to  the  air  motor.  The 
regulator  is  then  tunied,  gradually  raising  the  voltage  at  the 
terminals  of  the  motors.  If  the  handle  of  the  master  switch 
is  left  on  tho  tbiid  positioo,  the  regulator  will  adranoe  to  the 


Fja.  4.— IsiircTiON  UmiciaTnK  CoNMtCTiriNJ!. 

"  full-on  "  position,  where  it  will  bo  automatically  stopped.  If 
it  is  debited  to  operate  the  car  at  anything  less  than  full  speed, 
tbe  handle  of  the  master  Rwitch  may  be  brought  back  to  tho 
Mcond  position  and  the  regulatOf  vifl  at  once  stop  und  ix-maiu 
elatinmiy.  Under  such  dtcuiilBnoea,  if  tho  handle  is  again 
novtd  to  Um  tUid  foiMoa,  tho  rmilalor  will  advaneo  and 
llKNM*tlnToltagonittho»otOisniMeoBa«qneiit^  speed 
of  tbe  ear.  If  the  handle  is  moved  bock  to  tho  first  position 
the  regulator  will  return  toward  tbe  minimum  jjosition,  lower- 
ing the  voltage  on  the  motor?,  thus  lowcrinj;  the  .ipeed  of  the 
car.  If  at  any  tinio  it  in  dcsiretl  to  cut  oil  the  ciim  iit,  tlic 
handle  uf  the  master  tsuitch  may  Imj  relniiied  to  tho  ''ofl 
position,  in  which  ca-'e  the  ciixiiit  hreaker  will  open  at  once, 
thus  cutting  off  the  ciirrsnt  immc<liately.  After  the  circuit 
liir^ku  liafi  l>ccn  o|)eiicil  the  regulator  will  return  toward  the 
minimum  position  and  the  circuit  breaker  having  onco  been 


opened  cannot  be  closed  again  until  tho  regulator  has  reached 
the  pixsition  of  minimum  vullage.  The  circuits  loading  to  the 
cin:uit-brcaker  and  reverscr  arc  so  interconnected  that  tho 
circuit  breaker  cannot  be  clwcd  until  the  revcrser  hae  first 
b<>cn  thrown,  nor  can  th<!  rrverser  t>e  moved  nnleag  the  circuit- 
breaker  is  oiK-n.  Tbo  arrangement  described  can  Iw  adopted 
for  multiple  control  by  tho  addition  of  leads,  connection  boxes 
and  "jumiiers  "  for  foiming  a  continaouSKXmtrol  circuit  over 
the  ditl'erent  cars,  no  other  change  being  aecoasary. 

The  lighting  ami  heating  cinuit  is  operated  from  a  nmall 
anto-tranaformer  similar  in 'design  to  toe  one  in  the  motor 
cinuit  i\om  this  tnnrfonner  are  sappUod  the  lights  in  the 
cor,  the  heatiuj;  dtcnto  if  any — ana  tbo  oull  nnlcr  fov 
operating  Um  mt  cowBiwBf.  Tbo  latter  masr  bo  ecalrallcd 


operaong  Um  air  cciBfiwBf.  XAo  latter  mut  bo  < 
by  an  iutamtiB  gownot  or  Inrtbe  band  switdies  VhSeh  are 
eonTonientiljr  loeimd.  When  we  voltage  of  the  lino  is  1,000 
or  leas,  eonnoetlbD  betwoon  tho  cor  and  the  trolley  wire  is 
established  by  means  of  a  trolley  of  the  ordinary  typo.  For 
higher  voltages,  a  trolley  of  tbo  now  type,  ej»necially  designed 
for  tlic  puipiise,  i-<  tiscil.  Thi-*  i.*  raised  and  lowere<l  by  com- 
pressed ail  iHi  let  the  control  of  th>'  niotorman,  and  any  danger 
from  shock  in  handling  i^  thus  avoided.  Tlie  two  levers  at 
each  side  are  so  arranged  that  when  the  piieunuilic  prof.iiire  in 
remove<l  the  tndlcy  lies  tlat  upon  the  top  ,if  the  car.  Wheu 
the  air  i.s  apjdieil  tho  result  is  first  to  ruii>e  tho  iip|>er  scetion 
to  a  certain  angle,  ami  then  to  lift  the  entire  trolley 
to  tho  running  position.  Tho  main  spring  keeps  the  trolley 
Ujiright,  but  permits  it  to  give  under  pressure.  When  tho 
direction  of  the  car  is  reversed  the  upper  portion  of  the  trolley 
is  slanted  in  the  opposite  direction.  The  aide  springs  in  the 
levers,  which  support  the  upper  portion  of  the  trolley,  adjnst 
it  for  variations  m  the  height  of  the  wire,  and  the  trolley  is 
thus  kept  in  eonlBct  with  it  and  a  ootttinaoMiMibfolMO  enrteot 


results.   With  ordinary  variatfoM  tho  poritioa  of  tho  bvor 

portion  of  tho  trolley  rctnains  unchar^jod,  the  fluctuations 
aticctin^  only  tho  lighter  upper  section  and  insnring  a  sensi- 
tive action.  The  chief  advantages  given  by  the  trolley  are  the 
.sub-^titiition  of  pneumatic  for  hand  contn)l,  with  the  oon- 

^e  |ueiit  eliiiiiii.Ttion  of  all  danger  from  grounding  through  the 
hand  rope  ;  a  continuous  contact  with  the  trolley  wire  and  the 
impos.sil.ility  of  the  trollcgr  dipping  off  the  wiro  nd  doiMging 

the  ovcrbcail  sn  iicturu. 

At  c.icli  .support  tho  trolley  wiic  Is  attached  at  a  point 
alternately  I2in.  to  right  an<l  left  uf  the  centre  of  the  track* 
so  that  it  is  -•■laggrrc  1,  and  the  contact  between  it  and  the 

trolley  varies  from  one  side  to  tbe  other  and  thus  under-woar 
at  any  point  is  prevented. 


Some  parlieulara  witli  rcg  ud  to  tho  Westinghouse  motor 
were  also  given  by  If  r.  U.  L.  Kiaeley  in  the  eourao  of  a  Paper, 
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entitled   "  T'ttcription  of  tc!i;c  I'lant  Ins];cc(cd  ilnriig  a 
l.'ectnt  ^'i^it  to  the  States,"  rtad  bcfcro  lh>  Newcastle  Local 
ection  of  the  Institutionof  KUctrieal  Kngilicei.s  liii  .hii.iuiiy  I  tilb. 
The  field  coils  of  iho  ^iDglephl^fe  motors  rue  H<iiuid  with 
copi^cr  btrip  lent  on  edge  and  intuluttd.    The  ticld  coils  are 
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ooiweetod  iMrmaiMiit^  in  wries.  A  dium  type  coniritli  open 
slots  18  woand  with  ntachine-fonned  coiU  of  cop[>er  strip  con- 
nected in  multiple.  The  coils  arc  hcM  in  pluce  by  a  retaining 
wiMlgc  of  har«l  fihre,  which  fit*  in  groove*  punched  in  the 
armature  tcolli.  There  arc  no  baml  wires  over  the  core.  The 
motor  ia  whuimI  for  2i'r>  \itlu  nii'l  a  fi  r.|in>n( y  v{  "J'l  rych-s  or 
Ic-ss.  At  noinial  voltage  iuul  full  luad  thu  rij>ft'<l  i«  TOO  rovn. 
per  iiiiti.  C'liaractcrislir  rmvos  are  jihown  in  Fij;.  T).  The 
ffiinie  of  the  alteriialinj^  l  uritnt  railway  motor  i-i  of  cast  sted. 
but  tJie  entire  magnetic  part  of  the  field  ( (>o!cs  and  yoke)  is 
hminated.  The  poles  are  shorter  than  those  of  the  diruct- 
carmt  motor,  hm  carry  only  »  very  few  turns  of  heavy  strip 
winding.  The  armature  ia  in  all  essentials  similsr  to  tiwl  of 
the  direct-current  motor,  having  much  llio  sum  gmtnl 
dimonMoni^  iknd  being  fitted  with  the  sum  comuutntor. 


Imuunus-dMnniAn. 


ImUad,  howevOT,  of  only  two  bmsh  arms,  the  loner  voltage, 
■ad  eoBHqnently  htrgar  current  motors  of  the  altemating- 
enireot  type,  requirv  one  set  of  carbon  brushes  per  pole. 
TIm  armaturB  and  field  eoUs  an  conoeeted  in  aeries  precisely 
as  in  tlie  direot^armft  motor,  but  there  is  an  anxiliary  field 
in  addition,  whkb  is  alwi^aoad  ia  cariea-vith  the  main  fid! 
and  armatnie.  " 


8UBFICB  COHDEHBING  PLANTS  A»D  THE  YALUB 
OF  THE  VACUUM  PBODOCED.* 

■y  B.  W.  ALLBX. 


The  Papwr  misnail  KUkaamtaaaism  efte  vszbm*  fiuitotB  involved 
in  ibs  pradtMtien  of  vacua,  and  the  insialktion  of  coodenaing- 
apparatus  in  iiower  and  lighting  stationa  aa  applied  to  oentnl 
atationa  (or  eiMtrieHjr  aopply.  Qenend  qaeadona  wliieh  ariae 
where  the  introdnciion  of  a  condensing  plant  ia  nnder  conaideration 
in  connection  with  an  existing  electno  generating  atation  were 
referred  to ;  and  the  atandarduation  of  condensing;  plants  waa  sag- 
gestiil  with  a  view  to  n^atei  uniforiuitv  in  deaign,  and  in  sizes  of 
vurious  c.'ipacitifH,  aa  well  a!»  ecomniiv.  I uerciiw  il  interest  is  now 
being  cvim'nl  luuonj,-  1-111,'isuci-H  111  till  -.ul.H  o*.  of  the  condensation 
of  sli-iuii,  owing  to  till)  iiitroductiiiii  of  the  !.ieiun  turljiiic  ;  and  tfir 
ditVu'utty  of  oliiJiiniiig  rt-Uable  infonnation  on  the  Mibji  i  t  led  tlic 
author  to  carry  out  certain  experiments,  Vkhose  reaulia  are  given  in 
Uw  Caper. 

ttarface-eoodensing  phuits  only  arc  dealt  wifli,  and  two  airias  of 
eiperinicntal  results  are  given,  dssigBated  as  "  Serlm  A "  and 

"  tieries  U."  The  results  of  Series  A  am  fitoiu  a  cond«MlaK-ldant 
attached  to  a  generating  station,  consisting  of  throe  Ktoatu-drivcn 
generator  seta  of  SBAIcw.  total  ci^aclty,  the  Kenemtom  being  chosen 
a»  nearly  as  po»r-il>lo  to  run  at  their  rc»pcctive  full  luad-.  as  the 

di  niand  Mirml;  tlm^i  of  Si  iHcs  ]4  arc  from  ji  ~i  il  ;.  i)(  i^i^'iii  i| 

cx|ierinii  rilal  pliinl  capal'lc  of  di  ulini,'  witli  Il.lKNllb,  nl  -ttnui  pii 
hour,  c 'I  ,:-ti  iril  and  niii  uiuli  r  iiiiiilitioii'i  n)lJl^^■^lrll.lt|l  mi;, 
ckiM  ly  to  liiose  pertaining  to  surface  con>iciinii^  iliieiil\  iM:iiiritLil 
with  -<teaui  turbnicfl. 

A  brief  dchcripliim  of  the  eonatrnelion  <>f  liie  suriai  i  eomii  n^i  rs 
loUawa,  and  also  tlw  reHutla  of  expsrinwBis  made  for  delecuiiniof,- 
tbe  Metional  lotw  of  head  in  rondenaer*tabea  In  relation  to  (he  How 
«t  ciienlating  water  through  tltoin.  The  nt^  of  reciprocating  and 
ceotriftagal  pomp*  for  the  circulating  wau-r  i«  doalt  wllh.  An 
arrangement  introduce*!  by  the  author,  whereby  the  lower  rows  of 
tubtw  of  a  surface  condenser  are  snlinierKcd  in  the  water  of  conden- 

•AiNinateC  a  Papsr  lead  Won  UMlnstilntionel  Civil  EngiBaafs  ea 
Tasadcf. 


t  aenea  a  are  men  inuy  aeacnDea.  xna  anm  oi 
ilh  by  this  ooodenaer  Tsricd  betwean  4,800^  sad 
lonr.  All  dveahrtiai^  and  eondenaation  water  sal 
m  carefully  meaaniM.  Two  tables  of  data  are  cinn, 


saUon,  b  desetilied:  expsffimanta  afaow  that  a  gain  fai ) 
from  its  use.   The  nm  of  stcam  drirrtn  and  dsettieally-diiven  aii 
and  circulating  piunpe  fa  mantioiMd,  and  apeeial  refetenoe  is  msds 

to  the  Edwards  air  pump  and  to  the  importance  of  water-sesls  on 
the  air  pitmp  discharee  valves,  and  all  fittings  on  the  air  pumpof 
condenser.  As  a  check  on  the  wilisfiictorv  working  of  the  plant,  the 
!iuth')r  adopted  the  practie<"  of  ciilculaliiiy^  what  he  terms  th; 
"  vacuum  rt!i»'ieiir\ ."  najnrly.  the  ratio  of  the  actual  Taeoam 
lAitamed  tn  th.it  tieally  po».sihle  in  a  Hpae'e  filled  Widi  nlW 

\  uiMjur  only,  at  tlie  temperature  of  the  condenser. 

The  triafs  of  aeiiea  A  are  tiien  fully  deacrilied.  The  auMMOS  al 
Btoam  dealt  wilF 
7,0001b.  per  boor, 
all  fnd  naed  were  oarvfally  I 

one  referring  to  one  generator  set  only  at  work  with  a  load  farior 
randng  from  HH  to  '.).'>  per  cent.,  tlie  Other  to  two  generator  sets  nl 
worK  with  a  combined  load  factor  raniong  from  72  to  75  per  cent. 
The  range  <jf  vacua  used  win*  from  .'lin.  to  SSin.  of  mercury.  Two 
diagrams,  ploiti  il  fn<ni  the  d.Htit  <n  tiieste  taUea,  show  tba  rshtioB 
between  the  vnnuiiii  ami  i-hcIi  nf  t!ie  I'uUowing items S— 

1.  The  len)p«iruture  of  air  pum]!  diiii  harge. 

2.  The  steam  consumed  by  the  condensing  phuit  engine. 
9.  Indicated  bors«»powcr  of  the  eondensing.plant  eniginew 

4.  Circulating  water  nmd  per  pemd  ol  steam  Bwkhnaad. 

5.  Steam  perUloimtl'honr. 

6.  Coal  per  kilowattJioar. 

The  unaeeounied.for  watsr-lmsM  In  Ilic  whole  tfdt  otopeniiau 
auiounUMl  to  4'5  lo  7*5  par  eant.  of  the  total  water  eva^onMidljr 
the  boilers,  even  when  every  cam  was  taken  to  reduce  tins lais lis 
minimum. 

Tarticuhirs  arc  hIho  f;iven  of  the  capital  oiitlnv  aii  l  w  'rkuif;  oji1» 
of  the  iilaiits.  and  conipuriKon  i«  ini«lc  with  rion  r  .mli  ii^in^  con 
dili'^ns.  showin;-  a  '^.un  in  favour  of  condcusin;,'. 

The  trials  of  Series  It  dilTered  es-sentially  from  ihoee  of  Senei  A 
iu  bearin;;  particiUarly  upon  the  liii-her  vacua  refUiied  te  SiSMB 
tiirbioes,  and  involving  the  following  items : — 

1.  Thaaiaaof  tnbasnrfaeeof  thaeoodmaar. 

2.  neelbotof  Ibe  tcnmecaMmelataamcnlsdagibacoBdHMt 
upon  the  vacnara  prndneeo. 

The  possible  vaewuieflioieBey  and  its  nlation  to  afarlaabfi 
hito  the  plant. 

4.  The  heal  taken  np  by  tlw  sinnktiBR  water  danag  Inaal 

through  the  tubes. 

a.  The  volumetric  capacity  of  ths  air  pnmp  par  ponad ot  ileMa 

coMdcnscil  pt'r  miil  of  time. 

Tlie  load  dealt  «ilh  by  tliin  plant  varied  hetweeii  I.  ^iiOlb.  sod 
^,OUUIb.  of  steam  per  liour,  and  the  tcmpcrntiire  of  the  circiiUtlSf 
water  snpply  ranged  from  65   to  83  F.    The  vacuum 
ran«>d  from  'i6|  in.  to  over       in.  of  mcrcur.v,  and  tha 
effidency  obtafaiad  dniing  the  tsot  was  W-6  to  90  per 
DiaKratna  given  in  the  Phper  show  the  idatiaB  between  the  m 
and  the  (]uantity  of  cimilating  water  per  pound  of  steam  ( 
per  hour,  for  various  amounts  of  steam  in  the  same 
while  the  Tables  give  other  inibnuation  bearing  on  the  subjMl. 

The  author  then  gave  illustrations  of  existing;  instalUtioii*  cf 
variiiu.s  Iviiiils  where  such  higher  vacua  are  UBe<l  ;  and  iHc  ptper 
c.i.M..  luili  il  ultli  a  ile-..-ripiion  of  the  vacniun-Kauges  in  ii»e,  ami 
the  kinds  which  were  found  to  be  most  serviceable,  accurate  si»l 
linvle  in  eonatmcthMit  tor  the  clam  efwork  1 


Cement  covered  Wood  Poles  for  Telegraphs.— .Vccording  t  ' 
Mr.  M.  Kaatlur,  iu  tho  StUii  rizerisiht  Klektr<4(rhHi'>clie ZiUf-hn;', 
wiiiHlcn  ]x»les — completely  covered  with  a  l^in.  toi'in.  layer 
cuincnl  -havebeen  triedand  experimented  with  for  the  lastthree 
yean.  J>tmacthuUawtbeybBveprovedentirelymtisfsctory,aBd 
It  is  hcned  that  they  will  be  aa  dnnUe  as  well-kept  iron  pom 
over  wofa^  tliey  have  tlmadvaatage  of  cheapnoas.  The  ^^o*"*" 
|M>le  is  flnt  sarrounded  by  a  wire  netting  supported  frosi  iw 
pole  by  suitable  iron  bnuskots  and  iroo  ban.  AfterthiiM 
been  done  the  whole  of  the  pole  i.t  covered  wilheemanttetm 
tliiekni'.s.s  mentioned.  Sneh  ei  iin  iii  covered  wooden  pfJes  rij 
leii-lhs  of  .S'JIL,  4-_';.ft.  and  I'ilt.,  Lave  recently  Ix-cn  employ*" 
by  the  /^tirieh  electricity  works.  Itefore  adoption  some  test-' 
were  made  on  a  [Nile  12  metres  (:l!ifl.  liu.t  long,  h»vio|  * 
diainelcr  of  7  '.'in  al  Ihc  top  and  12  4in.  at  the  base.  Iw 
leiij;lh  uf  |)ole  eniliediied  in  the  ground  was  16  riietW 
"'ft.  :>iu. ),  and  the  [kjIo  was  subjected  to  .h  pull  at  a  pamt 
lO-i;  nielre.s  iH.'tfl.  f>in.(  alxive  the  firound,  tho  iortc  bcinj 
gi-adiialK  nieie.i -eil  until  the  pole  hroke.  This  took  place  when 
the  pull  Vcachwl  l.Oii.Hitg.  (2,;i70lh.),  and  it  was  observed  ihit 
tho  deflections  were  very  nearly  projiortional  to  the  lo^ 
applied  up  to  tho  moment  of  bieakage.  For  a  force  of  tfJ^kjf- 
(!,»60lbi),  for  instanoD,  the  deflectioe  waa  Mem.  (9ft.  Hv-)* 
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COHTBMFOBART  KUOIUOAL  8GUHCI. 

rOompfled  by  E.  E.  Pbnwira  d'Albi.! 

Ihiiifh.--i  ';'  -  h.  ■■'!■!■■  iJ'iJiiiiiii. — By  a  curious  mAthematic*! 
artilicc,  \'.  Fischer  endenvoutH  to  make  out  a  ca.se  for  putting 
the  dimeiuioLs  of  eli^ctric  rjnantity  1-imply  equal  to  thoso  of 
mut — viz.,  M.  Starting  frotu  the  fact  that  the  mast  required 
to  exert  upon  1  gramme  at  a  distance  of  1cm.  a  gravitational 
attraction  of  1  ilyno  is  15  million  grammes,  ho  brings  this 
nuriilMu  into  relation  with  the  values  fotmd  for  the  ratio  </m, 
which  niige  iron  11  millioo  to  19  millioD.  U«  pat*  the 
Ntwtoiibo  nv  of  gnviutiin  iato  the  form 

Mid  Ooulonb'a  kir  «f  ekntroiutic  aUnetioa  ialo  the  form 


P- 


1 


Putting  1'<»1  as  in  tlio  electrostatic  system,  he  i^aU  (  '.^i 
=  ]••')  xlO^  whicli  reRembles  the  value  found  for  the  same 
ratio  in  the  clecttoniagnotic  system  of  nriits.  He  defines  tlw 
"electric  gramme  "  as  15  million  ordinary  grammes. 


Conlrolo/Themui  cDiiplri. — In  measuring  toniitoniturcjihy  means 
of  thermo  couples  it  is  neccusary  to  keep  one  junction  at  a  con- 
stant tomiwraturc,  vvhicli  may  bo  called  the  fumlamnntal  tem- 
perature. Tliin  is  usually  thut  of  melting  ice.  Now  various 
circnnL'tanccj'  nuiy  occur  which  raise  the  actual  temperature 
of  the  junction  aliove  that  cif  tlie  nu  ltin^  body.  AVliun  tliat 
IK  curs,  Kpccia!  :irr:in^'.,'ni<'nls  nm-r  fiu  iiMiie  to 
bring  the  junction  buck  l<:i  thu  fiindaniental 
tempenkture,  but  the  difficulty  lies  iu  ancortain- 
ing  whether  that  has  occurred  or  not.  F.  \V. 
Aalsr  haa  therefore  devised  an  apparatiu  which 
indi-  cates  when  the  coortant  junction  has 
deviated  from  th«  fundauont&l  temperature. 
It  consista  of  a  thermometer  whoae  bulb  b  ia 
tilled  with  mercury.  A  tube,  R,  oootaintngtbe 
tbeniio«Nipk  ia  fused  into  and  through  tlie 
bulbb  Mid  tM  Ivnedon  ia  plneed  «k  r.  A  plati- 
anm  winb  <(|>  u  fuaed  into  th*  bnlb  io  contact 
with  the  BMrcury,  and  anothar,  ia  fuaed 
into  the  atom  at  a  height  deluding  upon  the  accuracy  aimed 
at.  When  the  instniment  is  properly  charged,  the  mercury 
will  reach  u-i  .■mon  n.^  the  temperature  exceeds  a  certain 
omouul,  and  tins  tuntai  t  can  bo  enipl()yc<l  in  connection  with 
■iqr  onrraDt  indicator  to  warn  tlie  obsorvor. 

[P.  W.  Adleb,  Annalen  drr  Phy>ik,  No.  IS,  1901.: 

7'iv),.;iii/i  Ji'  /jfii  Fit)H>.  —  It  is  easy  t«  olitain  tranBj>nrent  iron 
films  liy  the  iLiuuplaiilic  uictlioil,  in  which  the  iron  is  depijsited 
bycathi'ile  ili.^intei;r:ition,  but  in  attempting,'  to  measure  the 
thickiict^'i  of  aiiuli  liliii'^  .■icriou.s  <iitficultie-.*  arc  encountered.  The 
method  of  ioiJisati  ni,  though  apjilicublc  to  .silver  and  copper, 
does  not  work  well  with  iron,  and  the  conversion  of  the  iron 
into  oxide  does  not  make  exact  measurements  possible,  owing 
to  the  ineonatant  composition  of  tha  oxida.  An  accurate 
method  consista,  according  to  L.  Iloullevi^e,  in  dissolving  the 
iron  fihn  in  aqua  regia  and  comparing  the  colouration  of  the 
solution  with  that  of  a  atandard  solution  of  a  known  ferric  salt 
This,  again,  bos  the  disadvantage  of  deatroying  the  film  whoae 
thicknew  is  to  be  meaaured.  Tm  antborbM,  toarafora,woriB«d 
out  a  purely  optical  method,  in  wUeh  the  emrdoea noteneed 
25  per  cent.  The  ■athod  ooMMi  b  maaanting  the  team- 
parency  of  the  fiha  In  a  Lnanur-Bradhnn  photometer.  Snoe 
the  light  transmitted  bjr  the  ifim  is  grey  it  absorlw  all  rays 
equally,  and  the  absorption  is  propottional  to  the  thickness. 
The  coettiuioiit  cDinu'cliiii;  the  aljsurptioii  and  the  thii.:kne.«  is 
determined  hy  the  coloiiniclric  iru'thfi',1  nienliotii'.l  above  as 
involving  the  dcBtnu  tioii  of  the  film.  Thus  tla-  author  found 
for  a  film  of  0-0i'4  milligrammes  per  square  centimetre  a  thick 
ncrs  of  .19;i/i  and  a  transpurenty  of  0114.  \\'ith  a  tiliti  of 
0  050  milligranime  jH-r  s^piarc  centimetre,  the  thickness  was 
'•Jfifi  and  the  tran.sjarcncy  0  0093  ;  this  tnUltpmncy  il^  hoiT- 
ever,  subject  to  a  correction  for  reflection. 

llr.  Beousfioei,  ONydf  JMhM,  fMcwy  U|  UD5.] 


IHilfctiif  Hi/itfr'si^.  C,  E.  duye  and  1'.  Dcn.oo  have  made 
•Ome  mcaSurcmctit-H  of  the  heat  dcvcluiieil  iu  juratliu  when 
8ubjcct4Mi  to  the  action  of  a  rotating  electric  Held,  wliich  com- 
plete the  seriea  of  hteta  necessary  to  t'^tablish  the  existence  ol 
dielectric  hyatoieail  ia  a  quantitative  manner.  The  apparatm 
consiated  of  fmir  metallic  armatures  arranged  in  a  square  and 
embeddeil  in  paraffin.  Between  these  four  armature*  a  rote» 
ting  electric  field  was  produced  whose  circular  dianetor  eoold 
be  minntelliy  verified.  The  heat  disengaged  waa  ueaeured  bj 
meana  of  an  iron-conatnaten  thenwMoaple  whoae  hot  junction 
was  placed  in  the  cantm  of  the  rotating  fieU,  while  the  eold 
junction  was  placed  in  a  dmilsr  antanttna  nneooneeted  with  a 
aource  of  electricity.  The  results  show  that  for  the  same 
frequency  the  energy  disengaged  in  the  form  of  heat  is  nro- 
jMirtional  to  the  square  of  the  pressure,  as  in  the  case  of  slow 
alteiuating  fields.  For  the  same  pressure,  the  power  con- 
sumed and  converted  into  hra'  ]iifiin:.i  tioi.a!  '.  j  •.In:  frci|uency. 
The  ratio  Ixstwcen  the  powci  absorbed  iu  the  rotating  tiud 
and  that  ab^iurbed  in  the  alternating  field,  both  having  OfOil 
preasure  and  frequenrv,  is,  alxiut  2  Sfi. 

[(ii  Yc.  and  Dkn.'^>,  r.mii-iet  UinJut.  Kebmarj  U,  1(06.] 


AUernalf  Currenl  BleetrtJg»is.—A..  Brochet  and  J.  Petit  have 
succeeded  in  analyaing  certain  organic  acids  by  meana  of  an 
alternating  cuneirt^  and  ha%'e  observed  a  high  efficiency  of  the 
alternating  cnmnt.  They  used  a  test  tube  coatainiog  about 
150  cubic  cm.  of  eolution,  and  ribbons  of  phitinnm  at  eUe- 
trode%  tlie  mean  enmnt  denait|y  beiag  1  ampere  per  aqnan 
centittetre.  Tha  aohitioaa  tttad  iaendod  amntione  of  the 
formates  of  pct—ftim  aod  hariom,  and  aoetie  aodoanlle  aoida. 
W  ith  the  potaaafott  form^  the  nenlta  areextremely  variaUa^ 
and  the  electrode*  are  rapidly  covered  with  a  light  deposit  of 
carbon.  The  efficiency  rapidi}'  diminishes,  and  it  is  necessary 
to  make  the  measurements  quickly,  and  to  calcine  the  elec- 
trodes after  each  exjwrinionl.  The  carl)0ii  obtjjine<l  <loes  not 
adhere  to  the  elettroiies.  but  spreail.s  through  the  liquid  and 
gradually  falls  to  the  Iwttom.  The  gas  developed  k  nearly 
pure  hydrogen,  with  a  very  alight  admixtuns  of  o.\ygen  and 
carbonic  acid.  The  efficiency  is  SO  to  '.<0  per  cent.  The 
luirium  formate  gives  about  •')■">  cubic  cm.  jht  luinule  of  a 
mixture  of  hydrogen  and  carWnic  aciil,  the  etiicieniy  being 
about  7S  per  cent.  There  is  practically  no  oxiile  of  carbon 
diaengaged.  The  analysis  is  in  every  way  simiUu-  tu  diruct- 
currant  analysis. 

iMocun  and  Pans,  Ctmfk*  BihAm,  Fshniaiy  IS,  1905.] 


7^  ScUnr  Cfluteaf.— A.  Uaoaky  haa  determined  theeoaatmft 

of  the  sun's  radiation  in  the  course  of  some  actinometiie 

nu:a,'^urcnii  tit=  made  on  the  suninilt  of  MoMl  Blane  under  par- 
ticularly f  A\  GUI  able  c  ondition*.  The  solar  constant  has  Iksou 
given  value.s  wliich  show  a  steady  increiuse  at  eacli  succesiiive 
observation.  Tlnu  I'ouillul  gave  it  as  176.1,  \'iolle  a.s  2-r)4, 
Crova  as  2-!>'i,  L&nglcy  a-s  :i  OOS  and  Angstrom  a.-  1  0.  The 
author  is  convinced  that  the  1.ik!  value  is  consideraldy  too 
high.  He  makes  that  it  lies  between  .T  and  5*6  < 
but  that  it  is  certainly  higher  than  Langley's  %'alue. 

(A.  U4KSKY,  Compir$  Itndta,  FsbraaijrUt  IMS-] 


rai>ly  too 

icawiiaa, 


(inniiatum.—k.  Fiippl  has  endeavoured  to  discover  any 
effect  that  rapid  motion  may  have  upon  the  tranamiaeion  of 
gravitational  attraction.  For  thia  purpose  be  suspended  a 
watght  wttbu  a  few  milliinitna  of  a  iywheel  SOcm.  in 
diameter,  whieh  weighed  ^k.  and  eoold  ho  dvon  a  tangential 
vehieity  ol  <0  Botna  per  aeoond.  The  llfvfiiel  «aa  oaaad  in 
tinned  inm  in  order  to  prevent  tlie  eflbet  of  air  vibrationa  and 
air  currents.  The  author  obtained  a  deflection,  apparently 
due  to  increased  attraction,  and  amounting  to  a  few  thousandths 
01  a  millimetre.  He  is,  however,  conviuce^l  that  this  result  is 
line  to  observational  errors,  though  he  is  unable  to  account  for 
tliern,  especially  since  the  cletlection  does  not  increa.se  when 
the  vibraliou  of  the  supports  increases.  He  repnatcU  the 
experiment  with  a  torsion  b«laiii:i'  i  n  l.i-i  l  lu  i  i  a  IKmrd 
box,  and  then  obtained  no  iterceptible  dctlcctiou.  lie  points 
oot,^  however,  that  Ida  experimental  means  wore  aofBOwhat 

[A  WmiH  MysOaNM*  2M<mM^,  Mnaiy  U,  UOB.] 
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"THE   ELECTRICIAN"  SUPPLEMENTS. 
BVOVIC*. 

Bupplem«ntB  i-oni-S  from  tim»  k)  lime  wilh  '  The  Eij:ct«ICU«" 
san  only  b*  tuj^jilifd  Ur&ln;  v>i;h  tii«  pHn«  during  the  currtnl  week  ot 
poUicmtion.  Altei  that  dato  an  exUa  charge  U  made.  The  amoanl  of 
thia  «hHrg*  li  alwaji  printed  oa  lb*  Supplement  at  the  tin*  of  imu 
Hm  hkU-jMurly  bound  Volnnea  eompletod  in  October  and  A|lU  MBtBti 
■U  BbwImbwh  |«MMm4  durtatg  IhMc  napMli?  •  btU-yMTB. 


1.  2  A  3,  SALISBURY  COURT.  FLEET  ST^  LONDON. 

Tdtfkmu  I  Ma  Holbetn    rrfurin  .•  ftHWWBf  Wb— Al»  t— . 

AU  Uturi  riiMmt  t*  SmtitnftUm,  AtlMrtUnumU  UHd  Mir  huUu 
mturi  U  iTrnddrtiitd  PmiUtktr,  "  Thi  EiectWCJAJI,"  StUthuy 
cturt,  Flutit,,  L*nd*n.  Ckipui  ondf.O.  U  it  irmtd"  Ctuttlt^  Ct. 

All  M<Ut*rUl  t0mtntmtc44»tu  U  H  adJriutd  U  Tmb  EoitOB.  UU^ 
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ADCnon,  amd  all  ki 
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■LICTRIGITT  SUPPLY  IM  PABIB. 

Till!  Llcctric  lighting  of  Piuw— Ia  Villo  Dimiire— Imb 
alwayB  been  iti  a  peculiar  i>o«ilion  of  iiifitability.  While  m 
London  (be  purchase  by  tbe  Local  AulhoritteB  of  the  electricity 
supply  undflitddngi  ownnd  by  thevariooBOoinpaiiiea  will  uke 
place  in  1 931,  the  City  of  Paris.  beinR  i,'Overned  by  a  Municipal 
Council  f;ir  more  socialistii.  than  our  much-revUod  London 
County  Council,  might  have  l>eoik  in  a  poMtion  to  turn  out  four 
of  iu  aix  ElecUic  Mgfating  Gmigmn  in  April,  1907,  and  tbe 
other  two  in  Angnat  and  December,  1908,  nepeetiTCilj.  W« 
uae  a<lvi8cdly  the  collofiuial  but  expressive  phn-uw  "  turn  out " 
and  the  dubiona  "  might  have  been,"  for,  aliiumgh  the  nuijority 
of  thn  Cotapanieir  Koencea  will  cease  in  two  years'  time,  and  their 
distributini;  networks  will  bncome  the  pcoperty  of  the  city, tbe 
Munici]ml  (  ouucil  hasRo  far  made  no  provirion  forlnklBgew 
the  supply  itself— in  fact,  the  Council  ha.s  not  ev-  n  ma  lo  up  its 
mind  yet  how  it  ebaU  ect  in  the  mitter.  The  terma  of  the 
Compaaiee*  eonoeaaiOM  were  somewhat  complicated,  bnt  we 
l>olicvc  we  aie  right  in  sayin;,'  tli;it,  when  thfiae  COnMeikni 
expire,  the  niain.s  that  are  laid  in  the  BtreeU  Will  beeooetlie 
absolute  property  of  the  Council,  while  no  arrangement  wliat- 
erer  baa  hem  made  te  to  a  oompulaory  tranafer  of  tbe  generating 
•totiona.  the  eerriee  wirae  or  the  meteiB.  Tbe  Council  may 
buy  these  at  their  fuir  vn.irket  value,  it  is  true,  but  only  on  the 
condition  thattbey  pay  for  the  main^  .ilso  itnte.ul  of  ac^uinDg 
them  gntaitondj.  During  the  l.«t  few  yMm  of  their  ooo- 
ceaeions,  needleat  to  Bay,  the  Companies  are  not  over  » 
extending  their  qretema  or  in  wdiicing  the  pfieae  dmrged  loc 
the  supply  of  elaetrieal  energy,  and  eomphiato  haw  been 
nunerwUi 

The  lint  step  towarda  a  aolntion  of  tbe  dlfficaltj 

prewjnUtioti  of  a  re|)ort  by  a  technical  committee  •PP*™'*^^ 
consider  the  question.  This  report,  whirh  ha.»  just  been  »™ed, 
considen  tha  .pi  ■  tV-ia  the  ikmuI  of  view  of  what  will  W 
the  beet  ayatem  of  supply  in  Paris  without  taking 
the  first  insUnce,  of  the  atations  now  in  <q>ei*tioB  «««•.  »  ■ 
<.-,tinmte,l  th.it  works  will  be  nN,uirod  in  the  near  hitnra  ol  A 
caiiacity  of  sQ.oyykw.   Thu  the  Committer  propose  »hoaW  M 
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provided  in  uniu  of  5,CK>ukw.  plac«it  in  thtm  g«i)<3r.iting 
atatiOBa.  Stoam  turbines  are  proferred  to  gag  engines  for 
fOOcI  reasons  which  are  speciliod,  ud  M  U  U  to  )MVe  an 
•miilo  supply  of  condensing  water  for  thtm  the  wwln  we  to  be 
situat'^il  on  the  banks  of  the  Seine.  Three  phnse  ;;cneraliitn 
at  8,000  to  12,000  volts  jg  recommended,  and  twn  pha.i'  .md 
eontliUHNU' current  ihreii  wire  lUilribution  at  1!0  voltd.  In 
tMOHiinending  a  dedanid  pressure  of  110  volts  rather  than 
230  volU,  the  CommitUw  l«ve  been  influenced  hy  the  fact  that 
liinijtM  for  tiie  forint-i-  pressure  are  more  cc' momicnl  (they  have 
made  teats  demonstnting  a  20  per  cent,  higher  average 
riictaiey  oodsr  like  eonditiom).  the  diMdraalage  of  the 
higher  presanre  in  the  case  of  arc  lamp  circuits,  and  last,  but 
not  least,  by  the  existence  of  the  110-volt  networks,  the 
possession  of  which,  as  we  have  already  statod,  will  eventually 
devolve  upon  the  Couucil.  Those  ooniiideratioDa  outweighed 
the  greater  genenl  eoooomy  of  the  SSO-vdt  eyateni. 

It  may  l>o  mentioned  in  passinp;  ihnt  the  existing  Com 
panies  have  a  variety  of  systems  oi  geiicratiuu  and  distribution. 
Althoogh  110  volte  ia,  we  bclie\  c,  the  declared  pressure  in  all 
cueei^  there  are  two-wire,  three-wire  aud  five-wire  continuous- 
current  networks,  fed  directly  or  through  aulMtaUona,  single- 
j>!iase  systems  with  iiauKformtrji  to  h  large  extent  in  the  limiscs, 
and  a  oerutiti  ;iini>iint  of  two  and  three-phaac  goneratiuu.  It 
baa  been  incorrectly  nsluted  in  some  French  joum^s  that  the 
extant  oi  the  demand  in  i'Mia  ia  twieo  «a  gnntM  in  London. 
Thie  is  far  from  being  the  eaae.  Aa  haa  already  been  mentioned, 
a  L.ijiiKity  of  M},u€Ol;w.  ii  deemed  to  Tie  sufTu  ient  provision  for 
the  whole  needs  of  Paris  during  the  next  few  jrears :  the 
capacity  of  the  gaoemtlng  atatioinB  wilUn  tha  County  of 
London  was  iri6,252kw.  on  January  1st  last-  Thaler  on  in  the 
re|K>rt  it  is  estimated  that  &2,500,00Okw.-hour8  would  be  sold 
annually :  iu  Ijondon  during  1903  mhont  110,000^000  onita 
wereac^. 

fa  the  ayatam  outlined  in  the  Comnilttee'a  report,  oontinnDns 

current  is  VcKOtiimenilcil  for  the  central  ili-itriLts  which  are 
the  deuMsitt,  and  two-phase  current  in  the  Uiinuur  onm.  The 
latter  is  chosen  in  spite  of  its  greater  coat  in  comparison  with 
a  four^wifo  throe-phaae  aystem,  on  aneount  of  the  greater 
eaae  in  bafaineing  and  the  aimplirity  in  the  arrangement  of  the 
circuita.  A  Uirec-wire  ihtcu  |)ha»c  sy-stem  not  even  con- 
■idercd,  all  the  calculations  beius;  )>;i»e<l  on  a  declared  lamp 
preeaurt)  of  1 10  volts-nis  in  the  cain-  of  the  continuona-camnt 
network.  Motor  generator^  nre  L;ivGn  the  preference  to  rotary 
converters,  and  the  fret|iu  iuy  i~  lixcul  at  50v  per  iioeond. 

The  ehtlniatcs  iu  tliu  ropoi  t  .iiu  iiiteresting,  although  tliey 
aie  not  very  detailed.  They  are  based  on  a  capacity  of  70,000kw. 
The  ooet  of  the  generatinK  elation  ia  tak  en  at  jBStO  per  kilowattt 
snli  stations  £R  per  kilowatt,  nnd  network  £2S  per  kilowatt 
{excluiiing  service  wirts.  itnJ  nioters),  the  total  being  rounded 
ofT,  with  allowance  for  miscellaneous  expenses,  to  X  1,000,000. 
ibmewal  fund  ia  leckoaed  at  a  10  jreara'  tate  for  boileta,  19  for 
nnehuiery  and  86  for  netwotka,  eorreaponding  altogether  to 
3-35  per  cent.  i)er  animni.  ^Vith  mi  estiinateil  out|iiit  of 
52,500,000  units  this  works  out  to  0  jiiil,  ycc  uml.  The  works 
coats  are  estimated  as  follows :  fuel  0-47d.  per  unit,  M-ageaO'ild., 
repairs  and  general  espensea  O  SOd.,  total  118d.  Management 
chargea  are  eatimatecl  at  0>SOi).,  so  that  the  total,  {nelnding  also 
6  per  cent.  :is  inteic-t  .itnl  ^iinkitig  fund  (l-lOd.  |«ir  unit),  and 
the  0-58d.  {ler  unit  for  ruiicwala,  comes  out  at  3  16d.  ])er  unit. 
It  will  be  noticed  that  there  ia  a  tnhataiitial  icncual  fund 
iu  addiiiun  to  a  full  allowance  for  abking  fund.  On  the 
basis  of  this  3-16<l.  per  unit  the  queetton  (4  tarUf  ia  con- 
sidered, aud  this  seotion  of  the  repnrl  is  on  of  the  longest. 
A  dilierantial  ayatem  of  charging  is  chosen,  with  a  first  price 
for  the  lint  400  houn  per  aunum  of  M.  pet  unit  (6S-6  c), 


iiftcr  whicli  l-Oi>d.  |ier  unit  (11  c.)  is  to  ho  cliargod.  ftut 
these  400  hours  are  not  the  first  400  hours  of  roaximaat 
demand,  nor  are  they  eiUmat<!d  on  the  actual  kflowmttage 
of  consnming  derieea  inatalled ;  they  are  the  firat  40O  honra' 

n.-ic  of  the  ;,'),i.;iia.'  iiiHii./  rf  t}i£  mttcr.  If  the  con.Mimef  h.is  a 
'Jkw.  rucu>r,  liis  liist  bOO  units  per  anntun  artt  uliarged  at  tlie 
higher  rates  iind  the  rcmain<ler  at  tiir  lower  rate.  The  system 
liaa,  at  all  evoata,  the  merit  of  being  novel,  and  over  three 
pages  of  the  report  are  devoted  to  proving  that  it  is  equiiAblo 

anrl  rational, 

The  oonclosion  of  the  report  is  inconclusive.  Apparently  it 
hae  not  been  within  the  province  of  the  teehnieal  eomttittee 
to  suggest  any  solution  of  the  deadlock  that  hns  !irf!ien  between 
the  Municipal  Council  and  the  companieti.  It  isi  estimated 
tliat  five  yours  would  be  required  to  realise  the  prognunme  on 
the  baaia  of  a  "  tabda  rasa."  Jtat,  to  avoid  diacontinuity  in 
sup|>ly,  nae  must  he  made  for  aone  yeai*  of  the  exiating 

material  owned  by  the  Companies.  In  four  yo.irs'  linii;.  it  ia 
estimated,  two  of  the  now  generating  xtations  coiUd  be  built, 
the  main  fcc>der8  laid,  the  network  in  the  industrial  districts 
completed  and  about  one  half  of  the  central  network,  litis 
indudee  one  year  for  drawing  up  the  speetlleaUo&a  and  letting 

the  contia'  ts.  Anotlier  two  years,  makiiij;  six  in  all,  would 
SCO  the  completion  of  the  central  part  of  the  networfc,  and  then 
the  remainder  of  the  aeheme  woidd  be  gmdnally  eaniad  out. 
Electrical  engineers  in  this  conoliy  wQl  folknr  the  auecenivo 
dovelupmeuts  with  interest. 


(Msaartto 


REVIEWS. 

MttasaaaabaA 
iBiasiiiif  I 


The  Becquerel  Bays  and  tho  Properties  of  Radium.  Bj  the  Hon. 

B.  J  .^^lUl^u   (London :  Kdward  Arnold.  I    s..  I'jd. 

In  tliiis  work  the  author  gives  a  clo.tr  and  cuuiiectcd  account 
of  the  phenomena  of  radio-activity,  freed  aa  much  as  possible 
from  t«ehnicalil.ie«i  and  mathematical  reasoning.  After  a  brief 
review  of  the  nheuoniena  uceomijanj  ing  electric  comiuctiou  in 
high  vacua,  a  snort  history  is  given  of  the  discovery  of  the  radio- 
activity of  the  elements  uranium,  tliorium,  radium,  ^tctinium 
and  polonium.  The  properties  of  the  radiations  from,  and  the 
accompanying  changes  in,  these  elements  are  tlicn  dealt  with 
in  detiiil.  The  last  chapter  contains  a  short  account  of  the 
electrical  theory  of  the  nature  of  matter. 

In  Appendix  B  the  theorjr  of  the  deilecUou  of  cathode  raye 
hy  an  euotMNitatio  or  magnetic  field  is  developed  in  an  easy  and 
ingeniova  nanaar.  It  should  be  pointed  out*  howevei^  that 
the  theory  dF  a  moving  charge  here  given  ia  of  rather  mislead- 
in  j<  simplicity. 

There  are  several  misprints.    For  instaneo,  on  jKige  87,  line 

nine  from  the  )>ottoiu  of  the  p:i^'u.  "  greater  "  shoiili!  he  "  le^.n  '" ; 
on  \Ki'j,u  90,  in  lines  ci^ht  ;,md  nine  froni  the  buttuiu,  Jeujvu  " 
atid  "  lii;lil  '  should  be  interchanged. 

The  iMithr.r  is  to  lie  congratulated  on  hi*  vpry  successful 
ui  tempt  to  jiroduee  a  ijopujar  ,in<l  at  the  Raine  time  scientific 
book  on  this  interesting  subject  It  should  especially  useful 
to  young  altMlenIa  wboce  knowledge  of  electridty  ie  not  very 

deep. 

A  Slur  I  Introduction  ta  ikelh&urjof  Eleotrolytie  Disaociation. 

Bv  J.  (f.  "111.  iLoniJun  :  Longman-,  Groen  A  C-o.    IWJf..  "Ji.  6d. 

XJiis  little  hook  is  hicidly  wntten,  and  will  lheref<in,'  be 
well  rceeiveil  by  s'.udmts   who   desire  to  stuilv   the  theory 

of  electrolytic  itissouiation.  We  are  not,  however,  quite  sujr« 
that  these  students  will  purchase  this  book,  because  we  are 
inclined  to  think  that  they  would  be  more  likely  to  buy  a  work 
on  physical  chemistry.  In  such  a  work  they  will  probably  fittd 
aa  much  aa  they  want,  or  at  any  rate  think  they  want^  about 
'eleetnlytie  diiaocbtion,  beeide  vbicb  in  one  and  the  ' — 
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book  tliLii,  will  find  numerous  other  lliiiii;'-:  ilo.iliiig  with 
physioil  chcuii-ti  V  in  general.  In  making  the^e  remiiiki)  \v« 
are  not  depi  i-cinting  tlw  book  which  lie?  tiefore  us.  but  «c  .ui- 
doubtful  as  to  ihe  wisdom  of  publighint;  njany  volum:--  iiimn 
dutachcd  portions  of  chemical  scit  iin:.  Duly  a  few  yeai.i  .il;(> 
works  on  phyKical  chemistry  were  almosl  unknown  in  tiits 
country,  now  they  are  springing  up  on  every  side. 

Mr.  fncgory  certainly  makea  out  a  very  goo<l  case  for  the 
theory  of  electrolytic  dii£Ocia£kNl.  A  little  more  Rjace  might 
have  been  duvotcd  to  onnotic  pres^re  and  the  lowering  of  the 
freeting  point  by  dinolvfid  fiubstanccs.  One  of  the  moitt  use- 
ful nnd  suggMtive  mrto  oi  the  book  ii  where  the  author 
employs  tke  ioniiatiba  thfloiy  to  ezpliail  oeftMA  analytical 
processes— such,  for  exampki,  tA  the  rauan  why  dno  mlphide 
is  precipitAted  in  the  presence  of  an  allnli  Metate  md  only 
inipcrfcttly  from  ita  combinations  with  the  mineral  acids.  ITio 
book  is  to  be  heartily  recommended  as  a  clcarlycxpresecd  contri- 
bution to  the  litcrulurc  upon  the  <ul>je<t.  Thereto  however, 
QUO  serious  omission  :  there  is  no  imlcx. 

Amtoal  Report  of  the  Smithsonian  IssUtaliaB  ttt  IMS.  (Waib- 

ingtoii :  Qorenament  PrinUag  Office.) 

In  the  general  apf>endix  to  tfaii  report  are  reprinted  some  of 
the  most  important  Papers  on  puie  science  which  have  been 
read  before  various  learne<i  H(H:ietieK.  Among  them  are  the 
following ;  **  Badium,"  by  Prof.  £.  Curie»  at  the  Rojal  Institu- 
tion on  Feb.  13, 1904 ;  "Experiments in Badio-wtivity  and  the 
production  of  Tielium  fron  Radium,"  by  Sir  Wm.  Ilanuay  and 
Mr.  F.  Koddy,  at  the  Royal  Society  on  July  2?^,  1!>03  ;  "The 
N-Kuys  of  M.  Ulondlot, "  by  (.'.  (i.  Abbot,  abstracted  from  the 
C(imi>let  liendtii;  "Motlcrn  \'iows  of  Matter."  Uomaut-s  l>ccti!re, 
delivered  by  Sir  Oliver  Lodge  at  0\i")'l,  .hino  I  J,  I'jQ'i; 
"Modern  Views  of  Matter,"  address  1  y  Sii  \\u\.  Crookes  to 
the  CoiigrcH-f  iif  Applied  Chemistry  at  l!i:rliii,  .'  ine  11*03  ; 
and  "  Terrestrial  Magnetism  in  ita  Kclatiou  to  (ieograpby," 
addr«.'-  s  by  Cap*.  Crnk  to  Section  £  of  the  British  Aaeocia 
tiou,  VMX 

loeend  Stage  Magnetism  and  Elecricity.  Ry  R.  WauMBSrKViBT, 
I>.8a.  (loikdon :  W.  fi.  CUf&)  M.  M.  -iiid  edition. 

Following  the  Imes  of  the  •utlior's  "  higher  tazt-book"  on 
th«  iMne  mfajeot,  the  preaeiib  ralume  id  divided  into  lime 
parts :  eleotroetaties,  mugnetitm  and  current  eteelrieity.  The 

same  scheme  of  treatment  has  Iwen  adopted,  but  the  "  second 
staiiC "  book  is,  of  course,  less  advanced.     No  words  are 

w.t.stoil  '<u  Ifiri^'  r.iiii''c-cpsary  explanation.H,  aii'l  the  ;iul!iiji 
Td'r.iiiis  fi'.itu  .idsuiiuini:  any  jwt  tiioorics  of  his  owii  if  hu  ti.kS 
iUiV-     The  iraiueiiuil  oxciui-eii  -et  an:  cxLelleut,  ;i:i(l  we  cm 

recommend  the  liook  to  candidates  for  the  second  stage  Uoaixt 
of  EdHMtion  eoceminntioii. 

Die  Wechselstromtecbnik.  By  B.  Azsouj  and  J.  T.  uk  Ctiriu  Vol  I., 
Theorio  iler  Weehbcl&tromc  ond  Transformatorcji.  Uy  J.  L,  la  Cour. 
I'Jm.  Vol.  It.,  Die  TraDsloimatoien  Ry  E.  Arnold  und  J.  h.  la 
Cuur  12m.  Vol.  Ill  .  Die  Wic'klunK'u  d«r  WoohfeUtrommaaobinen. 
lij  K.  Arnold.  I'Jiu.  Vol.  IV.,  lite  q'liohroiMn  WaoliatialMim- 
maschinen.  By  B.  Arnold  and  J.  L.  la  Ooor.  90m.  <Berila :  JbIIm 
Springer.) 

Ill  ihi-i  «  uik,  ijf  which  fotii  \  olutne8  have  appeared  whilst  a 
lifth  is  ill  [in:|i;ir.ition,  thr-  autln.n.s  have  set  them«e1ve«  the 
t.iak  oi  -elliui;  i"tl\i  in  minute  tlctiiii  the  theory  ultijiiiatiii;^' 
cuftenl  plicriomcmi  in  <;eiiC'iul  ami  of  altvniatiiig-current 
machinery  in  particular.  There  are,  in  addition,  some  chapters 
and  pj^.^uges  of  a  more  practical  tiii-n,  t>ut  the  theoretical  jiait 
predominates.  For  a  proper  undcrsun<ling  of  the  volumes  the 
reader  eboaldalrcMly  poii>se«e  a  sound  knowledge  of  altcmating- 
CtUTOnt  pbODOIBeua  and  their  r<-pre>entatioD  by  graphical 
means,  aiiid  lie  must  also  be  well  versed  in  higher  mathematics. 
Mor  is  this  all.  T»  derive  the  greatest  benefit,  lie  sbould  be 
imbued  wiili  a  keen  critical  spirit,  :i1>le  to  dJattnguish  the 
important  from  the  unimportant,  the  good  from  tiie  indlfTerent ; 
for  this  is  a  distinct  fault  of  tiic  book,  jm^is^os.^ciI  la  cnnimon 
with  a  large  number  of  (^ernisn  piil'lie.iiioiis,  that  the  aiithdis 
have  mostly  contented  thcm.selves  with  merely  eiiunicratiu;.; 
niuth'xl-.  aiirtiif^enients  .iiid  fads,  wilhoitt  cniitidly  disrusvting 
their  jinw  un'l  v-n^,  or  tlicir  purtieulur  licl<l  .[iiili  i-imi  Thi^ 
ih  puttieiilady  uiiforliinalu  in  Vol.  Ill,,  wimij  ileul*  witli  the 
» indinv'3  uf  ult«rii;iiiiij<  eiitreut  macliino».  A  very  larj;c  number 
of  poaoibic  windings  are  here  pa«u»ed  in  review,  but  it  is  generally 


left  til  thi-  student  t"  puwle  an',  when  ainl  where  a  |»articular 
Mireliug  Hill  give  best  rpsiihs.  It  taiinoi  be  said  that  the 
li'jok  .(ffords  lively  rcfeiirii:  :  theoties,  etpiatioiin  .in'!  ili.vLiinnib 
follow  each  other  in  ri:(iDOloiit>iw  pmrp'iKion  \il;lioiil  auy 
break,  save  m  .i  few  iti.siances,  in  the  fi.nu 'if, .  a  stirring 
criticism  or  an  interesting  example.  Xlie  work  bn  :itfie«  llio 
atmosphere  of  tbo  college  room,  and  the  commercial  atjieet  of 
the  problems  to  be  soIv«d  is  not  sufficiently  considered.  t>n  tbo 
other  hand,  considered  from  the  theoretical  point  of  view,  the 
present  ]Miblication  is  one  of  the  most  comfdtfte  we  know. 

The  foregoing  reuuirks  refer  to  tiie  work  as  a  whole,  and 
we  will  now  fwooeed  to  deal  aa  coadsely  aa  pesaihle  wilh  the 
contents  of  the  various  volumes.  Hie  first  vol«»«  vpm  with 
«  short  chapter  on  eleetrie  and  oleetromagnetie  piindples. 
Herr  k  Cour  introduce*  the  conception  of  both  lines  of  force 
and  tubi  T  (if  f.inee  ;  sine  futvcK  .iml  their  representation  by 
vcctoi-8  arc  llieu  discusseil,  and  a  few  |m_'C5  u:e  devoted  fo  the 
application  of  the  method  of  coiii]>lcx  .|iKiiititiis  — ixi|iul:iii>cJ 
by  Stcinmetz — fx>  thu  representatiDii  "f  sine  fmii  All 
([Ue  tiLiii>  leluliuj,'  lit  the  Strength,  {)lia.-M'  Ieh\tioll^b;|^  «Vc.,  of 
cui  ient  .in.!  iircssurc  in  .iltemating-currcnt  circuitK  ixiBscssing 
self  iniliu  ii  iii,  .  ;ijtu'  i;\  ,  or  eMinbinations  of  the  two,  are  then 
solve!,  the  tucans  being  both  analytical  and  graphical.  The 
end  of  Ihe  iin<t  half  of  the  book  is  brought  to  a  close  by  the 
description  of  various  electric  instruments,  including  the 
■  ■•-ull  igraph.  The  second  part  of  this  volume  gives  an 
exhaustive  theory  of  the  single-phase  and  poljrpbase  trans- 
former and  winds  np  With  a  matbenuitical  tnatise  <m  power 
transmission. 

Vol.  II.  is  devoted  entirely  to  tcansformeia.  lu  theoretical 
(>.irt  ia  laimly  a  reiwtitton  of  what  was  said  on  the  same  sub- 
ject in  Vol.  I,  but  it  is  distinguished  from  the  first  volume  by 

the  application  of  the  theory  to  prjctical  cases,  by  the  descrip- 
tion of  a  number  of  transfoiinuis  for  special  purjwscs  (voltage 
re^'ul.itora  and  choking  coils),  and  by  the  addition  of  a  Ur;.;>' 
numhcr  of  good  illustrations  and  tables  relating  to  aciial 
dcfci-ins  liy  renowne<l  firms.  Theie  i-  a  clever  chapter  on  the 
muthoiis  of  testing  transformers  ;  the  er«clion  of  transformers 
is  briefly  alluded  r<i ;  itisit  imieiu.  transformer*  are  describeil, 
and  various  ways  of  ehaoging  two-phase  transmission  to  three- 
phase  tninsmission  an<l  so  on  are  enumerated.  In  view  of  the 
increased  importance  which  is  l>eing  attached  to  attematiog- 
current  svstems  of  traction,  the  chapter  dealing  with  the  ajjpli- 
cation  of  "sueltilig"  tnuufonners- -which  perform  aualogoos 
dutiea  to  the  tncit  hooetOIt  in  continuous-current  systcBis— 
to  altematiag-ooiieBt  i^waya  will  be  read  with  interest. 

Vol.  III.  omIs  with  all  manner  of  windtnn  for  alternating- 
cusrent  machines,  and  it  is  perhaps  this  voiiime  which  is  of 
greatest  interest  to  dynamo  designers.  ^lany  of  the  windings 
arc  derivcil  nictliotlically  from  others,  or  arc,  again,  combina- 
tions of  others,  and  we  doubt  very  much  whether  the  majority 
of  the  wiudiii;.^^  |>;  i<;ni.-eil  have  esc:  In  en  tried.  This  is,  |>er- 
haps,  the  reason  why  the  author  ia  rcluctnnt,  as  !«»  been  men- 
tioned above,  to  assign  to  the  different  » in. liui.'s  then  j  recise 
sphere  of  utility,  (^hapters  VIII.  and  X.  'leul  witii  in-uhiiing 
matiM'i.iln  .iini  till'  meehaiKc  i!  ;m  uli^'elneMt  aiel  ( nii^l  i  iicliLUi  of 

windings,  rosjMictively.  They  are  very  complete  and  of  much 
practical  value. 

Vol.  IV.,  more  than  s^h)  \>:\'j,cs  in  length,  contains  tlu'  most 
comprahMSive  theorcti<  il  ■nA  descriptive  account  of  syn- 
chmnooB  mm^inea  wc  know  ol,  and  it  may  safely  l>e  uid  that 
(he  engineer  wbo  baa  mastered  the  content*  of  this  bulky 
book  will  be  able  to  solve  any  problems  relating  to  the  subjeet 
with  very  fair  accuracy.  For  thecomputation  of  the  dispersion* 
eoefficient  the  authors  give  three  methods.  The  lim  is  an 
ebborate  ealenlation  based  on  the  data  of  the  macfaincb  and 
applicable  only  when  the  nmgncUs  are  of  simple  form;  the 
B»-eonfI  methrMi  is  an  appt^i.vimatc  one,  and  makes  nse of  several 
ompirie.il  constants  while  in  the  tbir4l  case  the  authors  men- 
tion the  limits  of  di^jici-^ioii  l  otllicicntj  for  normal  machines. 
In  the  latter  ea-so  the  i  1 .  rue  uppei  and  lower  limt'  :  .m  hmx 
.IS  I'l.'iaiid  I  :'>.'>,  \\  c  venture  t<i  thittk  that  n  «"'il'i  b-ivc 
l>ecu  ;iih isable  to  verify  the  moi.-  e!.ili"i,ite  nieili'Hl  on  a 
nuiiilx?!  of  actual  machines,  .so  that  the  itinici  could  jmlge  for 
him;-i:!f  in  h«w  far  it  gives  more  aceurate  residt*  than  the 
simpler  uiie«.   Kotaries,  inverted  roUriea  and  double-current 
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^i'tioraton  HV  dealt  with  ut  Il'Ii^IIi.  As  im  :i|i|'Hniilix  to  tliu 
liuok  there  are  a  *lo/cii  foKled  sheets  coutaiuiug  very  good 
detail  drawingB  of  a  nutntxT  of  a1tornaUMl,qnnfarailOMmotori, 
converters  and  motor  gcncralora. 

Id  concliuioD  we  may  recommend  the  book  withmit  hesita- 
tion to  tboae  eiectricnl  engineers  who  ravel  in  oomplicited 

K blame  nlatingto  eltemating-currankciienha  and  machinery. 
>  pncticel  engioeer  and  dynuno  deeigner  will  benefit  c'liiefly 
by  tm  Bsaree  and  drawings  of  machiuee  of  approveil  dosign 
and  by  the  varioua  chaptere  and  pagee  which  deal  with  t^e 
oakulatioo,  amuigemeot  and  deaign  of  details,  although  he 
will  also  find  praftubk  raiduig  in  sooie  of  tiw  tbeoretkal 
portioM  of  tbo  booL 
The  voln«ee  an  well  printed  and  profusely  ilhutrated. 


ILKGTRIGITT  MITBBB.* 

BY  C.  H.  W.  GKRHARPI. 

{CoHtimud  from  fage  7H.) 
CoNTIN  UOUB-CiniMtNT  MkTBRS. 

It  wiU  be  noticed  that  all  lliu  altcniatiii|j;  cuiri'iit  meters 
which  have  hei-u  desLiiliol  have  ln,'cn  watthour  meters, 
whether  they  I'e  for  the  meafiiiriTrn  iit  of  energy  supplied  to 
iiuitirtive  or  iiou  inductive  cittuit.'i,  and  so  far  the  author  u 
auaiL'  liiL-iL'  hav  e  htoii  but  few  examples  ol  alli'matin^' <-urrent 
ampere-hour  meters — among  wliich  may  bo  mentioned  the 
Pemnti,  Ferranti-Wri(^ht  and  Schallenbeiger — which  have 
aeon  any  extensive  service.  With  oontinuous^arrent  meters, 
however,  it  is  difTerent :  the  groat  majority  of  thoeo  meters 
wbidl  are  suitable  for  continuons-currant  circnita  <ml^,  are 
ampon-bouT  meters.  There  is,  moreover,  a  greater  difference 
betwaea  tbo  natan  of  diibnot  makes,  some  depending  on 


Myni  and  dUbrii^  iBong  themselves  conaidenhly, 
wfaikt  Ooao  ol  tbo  motor  type  mnrlM^M^ided  into  twoolMMs 


— {.«.,  the  mereury  motor  class,  and  the  eommntator  dass. 

The  permanent  magnet  plays  even  a  greater  part  in  the  cou- 
tiniioiis-cnrrent  motor  meters  than  in  those  suitable  exclusively 
for  alternating- current,  for  in  a  great  many  instances  it  becomes 
an  important  member  of  the  motor  a4  well  as  of  the  brake. 

The  AfiM  CimtinHowKurrml^  meter  is  a  watt^hour  meter  of 
the  motor  typ«,  possessing  some  novel  featiires  of  conatmetioo. 
Fig.  38  illastiatee  the  meter  with  iu  cover  removad.  na 
iwachaaiam  ia  mounted  on  a  zinc  Iaso  on  which  a  oofar  of 
inndatfog  aaterial  fits  tightly.  The  main  spindle  oarriaa  an 
amatnn  aomfHaad  of  an  astntteaUy-amtngau  iron  core,  mag- 
natlaed  Igr  a  atationaiy  thmit  eou.  By  amployiu^  such  an 
anulim  it  ia  dainad  tbat  »  laiga  toraoa  u  obtauwd  with 
almost  eomplete  indopandanoe  of  aztenuu  magnetic  llald^  and 
aliio  tlukt  the  hyteresis  erroia  an  so  saaall  as  to  be  praeticailpr 
inappreciable.  By  using  an  iron  armature  no  commutator  is 
ri  i|uiroi|  on  the  main  s]iindU',  l>ut  a  i  i  'iiiact  device  for  changing 
the  liirection  of  llio  cuinmt  in  the  uhuut  toil  (to  revonse  the 
jKilarity  of  the  iion  aruiatuie  twice  in  each  revolution)  is 
mounted  on  u  -separate  sitiiidlo.  Sparking  is  reduced  to  a 
minimum  hy  the  iiitii>ductiLPii  i  l  a  iion  inductive  rciistaiiee  (in 
circuit  with  which  isasraall  electin  iuai;net)  iu  jKarallel|»ith  the 
armature  coil,  this  auxiliary  tesiftatiee  being  short-circuite<l 
except  diu'ing  the  ]ierio<l  of  commutation.  The  point  of 
reversal  of  the  armature  i-s  a  dead  point,  but  a  torque  sufficient 
to  cony  the  rotating  [lart  over  tliis  de4i<l  (>oint  is  obtainod  by 
means  of  the  clectro-m.ignct  referred  to  above  acting  on  an 
auxiliary  armature  during  the  period  of  reversal.  Aecelanitioa 
above  the  daaired  apead  ia  pravantad  bj  tba  nsnal  magnatie 
brake. 

Referring  to  fif .  99^  wUah  is  »  diagnamatie  Tiav  of  tba 
meter,  the  main  amndla  S  aairiaa  tba  inn  amatnra  6»  irlioae 
pole  i>ieces  7  and  8  rotate  reapaetivaly  oataide  and  inude  the 

main  coils  10,  11.  The  current  in  the  shunt  coil  9,  which 
excites  the  armature,  is  reversed  twice  in  each  revolution  by 

lbs  UsebklBa'' 
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llie  coinin\itjilor.  Tlic  bni8h(»s  2  are  conneeteil  with  tlio 
stationary  .irniatiire  coil  and  the  current  is  led  to  the  jfegments 
by  the  cont^n  t  l.^  ulcs  I  and  which  bear  on  the  ends  of  the 
commutator  apiudlo.   On  the  same  spindle  a  disc  is  mounted 


having  a  number  of  pins  round  its  peripbary  O0naspon<ling  to 
the  number  of  commutator  segments.  Opposite  these  pins 
two  semi-cireular  discs,  13,  14,  are  moimtod  on  the  main 
spindle  in  aoeh  »  pgaition  that  they  engage  with  the  pins  and 


Vm.at. 

turn  the  commutator  the  distance  of  one  segment  |ier  half  revo- 
lution of  the  main  spindle.  The  electro  magnet  10  aut^i  on  the 
auxiliary  armatiuc  17,  and  lh\i<  cauni  -i  the  tori|iie,  which 
carriea  the  main  spindle  over  the  dead  point.    This  electro- 
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magnet  is  brought  into  Action  by  the  coiiUct  device  15  fixed  on 
tbft  top  end  of  the  nmin  ■pindle.  The  additional  impulse  uomcs 
Wto  operation  during  aboot'i^tll  of  a  revolutiun,  so  ihai  Lho  con- 
tM^  frielioB  doe  to  the  eomantttor  U  reduced  to  about  ^th 
ol  t^t  m  tneten  vhoie  linidNa  an  eonaUntly  ia  eootaet. 
Further,  as  durin.-r  the  chan;.'e  ftm  wtpmmi  to  aesment  an 
additional  torque  pnxliiced,  the  fnetKm  eauMof  by  the 
changing  hai;  not  to  be  overcome  by  the  driring  torqne.  A 
worm  on  thn  commutator  spindle  drivel  the  reconiing 
mechruiistu. 

Till!  slmiit  lois  is  3tat«ii  U>  bo  about  two  watts,  wliilst  the 
protiiire  linip  at  full  loiul  viiricn  from  1'2  volu  in  the  thrco- 
ampere  niclor  to  O  S  volts  in  a  matCT  of  riO-ampcren  capacity. 
The  aiuhor  has  nut  had  an  opportunity  of  tcstiuL;  this  meter, 
which,  in  order  to  do  away  vriib  the  simple  commutator, 
eonmon  to  most  continuous  curvent  vattJioitr  neteni  is 
nodand  somewhat  complicated. 

Tlu  Badkm  Ifelfr.— Tbe  &wlian  ineter  li  an  electrolytic 
meter,  and  perfaapi  tka  aimplest  in  constmction  ol  any.  It 
is  in  reality  a  voltameter,  through  which  the  whole  current  to 
h«  mctcreil  passes  decompoRiiii;  water  int.i  its  two  component 
gitses,  which  are  allowed  to  cscajtc.  The  drop  in  level  of  the 
remaining  clccti ■  il yto  is  taken  as  a 
hours  (or  Board  ot  Tmde  units  at 
a  declared  pre.ssuni)  nupplinl  to 
the  consumer.  In  the  older  type, 
two  platinum  electrodes  are  sub- 
ptn'led  by  the  conducting  lea<is 
HI  till  bulb  at  the  bottom  of  u 
lung  glass  tube,  the  top  of  which 
is  open.  The  bora  of  tfab  tube 
it  made  vrm  aa  poMiUe 
throngliaat  Ha  length,  ud  the 
laadi  an  endoBed  ia  two  vul- 
canite tnliiH  Mrvwed  into  a  iqiian 
vulcanite  framing,  which  fonni 
a  mechanical  protection  to  the 
idatinum  cIcctro.K:,  i  k<  luscd  by 
it.  A  W'alo  gnidu.a..il  lu  Ijoard 
of  Tnule  units  at  a  definite  volt- 
age is  fixed  in  front  of  the  tnltc 
in  sai:li  a  mannei-  that  tlif  level 
of  the  electrolyte  can  he  easily 
read.  The  gla-ss  vessel  ia  fa-stened 
in  a  cast-iron  or  tinned  sheet  ciiso, 
Inving  a  door  in  front,  in  which 
ia  a  long  window  enabling  the 
lujljllt  of  the  column  of  liquid  to 
be  saao  from  the  outside.  The 
laada  from  the  electrwlea  are  con- 
BMted  to  tarminele  at  either  aide 
of  the  fleae.  ^Ths  electraljrte  ie  a 
dilute  aolutioo  of  aulphuric  acid 
and  Mrater  (a  quantity  equal  to 
alH>iit  0  dtuuhnis  of  water  is  Bufll- 
cicnt  sulphuric  acid  for  6  and  10  ampere  metersi.  As  only  the 
water  is  dccom)Hisi'(l,  il  is  only  ncriisnary  to  mlill  thr  tuVic  with 
water.  In  older  to  prevent  evajHJiation,  which  Would  naturally 
cause  an  error,  paratiin  oil  is  poured  on  the  top  of  the  electrolyte. 

One  of  the  chief  objections  to  thi.s  meter  i.*  its  larijc  pressure 
drop,  which  ia  always  more  than  l-.''>  voltg,  due  to  the  liack 
E.M.F.  An  additional  drop  due  to  the  resistance  of  the  elec- 
trolyte brings  the  toUl  drop  up  to  .1  volt.s  at  full  load  on  a 
6-ampere  meter.  The  drop  is  varial.Ic  md  dc|icnds  slightly  on 
the  vdnme  of  liquid  remaininLS  tin  m  txiuiuiu  drop  being  nt 
the  zero  (or  top)  end  of  the  scale  Another  objection  is  that 
the  tube  rc<|uires  nUliiig  pcriuiltcally  with  water,  the  ()crio<l 
depending  on  the  eooeumption,  which  may  vary  considerably 
in  dMBuMit  hooM*.  Biefttoolon^allremrdofthooonntmp 
tioB  k  ket.  Eaeh  tinia  Um  mater  u  nfllkd  (ho  reoord  is  ket 
and  may  lead  to  dispute  between  theooniuniorand  anpplier.  The 
•cale  is  held  in  |Hisitionby  screws  paaeing  through  slotted  holes, 
•otbat  on  rerillin;;  the  final  adjustment  of  the  wromark  to  the 
level  of  the  li')nii|  can  be  ma<le  by  altering  the  height  of  the 
Male.  The  reading  should  bo  taken  from  the  top  of  the  water 
and  noifrom  the  top  of  the  oiL  The  oaHbration  of  the  acale 


ii  cooveniently  checked  b^  ftliing  the  tube  up  to  the  botloia 
mark  (or  maximum  readmg)  with  water,  then  by  meant  of  a 
burette^  oaHlmtted  in  cubic  centimeters  |>our  in  quantities  of 
water  oocnqnnding  to  those  which  would  lie  dmotniioBei)  bj 
a  defitdto  mmber  of  uniu  at  the  voltage  on  which  the  meter 
h  to  run.  The  following  table  giTei  the  ouintity  of  wetar 
Boaniof  Tiaae  nniCe  at  aiffannt  Toltagai. 


decomt>osod  by  10 '. 


0.  am.  e(  walar. 

Vollas*.  1 

a«m.  at  water. 

y«MMa 

84«4 

100  i 

330 

31-S 

no 

151 

m 

231 

ISO 

14-4 

IT3 

18-86 

MO 

The  type  "N"  motor  of  dik  malto  fi  veiy  timilar  in  design 
to  that  just  deecnbed.   The  electrodes,  howieTer,  fanttad  of 

bein;;  of  platinum  are  of  nickel,  and  they  are  immened  in  n 

.nlkalini:  electrolyte  whicli,  it  is  claimed,  has  no  action  on  tho 
cki  trudes.  The  substitution  of  nickel  for  platinum  enabht 
the  electrodes  to  l>e  mtn  h  lai  L'^  r  .d  ;.  I'.asonablo  cost,  and, 
coii5C'|Ucntly,  tho  drop  duo  to  s  (.ini.si.iin  i  ia  reduced.  Thfl 
author  has  m-t  h.nl  much  exju-ricnce  with  '.hcso  meters,  hut 
bos  noticed  that  on  the  di!c>iniiH)-^itioi!  uf  the  ■ii|ui  l  tlic  tulic  i« 
left  coated  with  a  dirty  deposit. 

Fig.  40  illustrates  an  "N  type  meter  in  wliicli,  i:  m.iy  he 
mentioned,  the  terminals  have  also  been  improved.  I  hrli-ails 
are  now  pushed  through  bushed  holes  in  the  case  to  braie 
binding  [xxtjs,  sulphured  in  the  two  compartments,  one  on 
each  side  of  the  meter.  In  (hia  way  all  danger  of  ignition  of 
the  gaaee  given  off  hf  *  amall  apork  in  the  terminal  is  tvoidod. 

This  motor  ia  open  to  the  aamo  objections  as  the  former  ss 
regarda  leea  of  raadiBf^  and  nlilling-against  which  nuv  be 
bflJanoed  ito  extreme  simplicity,  ita  attaint  line  kv,  and  tin 
small  chance  of  its  getting  ont  of  order,  provided  (hat  it  n 
f)ro|M;rly  attended  to,  that  is  to  say,  regularly  refilled  befon 
the  reading  is  lost.  Its  acciuucy  dciwuds  on  the  accuracy  wjlh 
which  the  .Hcalc  is  calibrated,  together  with  that  with  wluA 
the  Ia<it  n  ailing  before  refilling  is  taken,  and  on  the  sctlii^  to 
zero  concctiv.  Tlic  reading  Wcomob  ililticult  if  the  meter  i-s 
bubbling  much  at  the  time  of  refilling,  in  which  case  it  almost 
become!  noeemaiy  to  have  the  lighia  off. 

(2*0  fie  tatttKueil. 


THE  VALUE  OF  OVERHEAD  MAINS  FOR  ELBCTBIC 
DI8TB1BUTI0M  IN  THE  ONITED  KINGDOM. 


The  following  is  an  nbbtract  of  the  discussion  on  the  PajKr 
ou  overhead  niaiug  read  by  Mr.  CJ.  L.  Atlduiibrooke  lieft>i« 
tlie  Institution  of  Electrical  Engineers  on  February  9th.  \V« 
published  the  Paper  in  our  issues  for  FebmarylOth  and  17tii. 

Mr.  J.  ri.VVFV  (houKht  the  Paper  had  oomc  »»  an  i»p|iropri»t*  lioM- 
ftnii  Imi'i  d  Ihut  Ihf  n  .  uU  would  Us  thatlocil  authorilies  and  otlier  k>dit3 
tind  iniip  i(li:ivl-  whn  nppnisi  d  ho  KtroiiKly  the  erecUon  of  overhead  «if»j 
tlirouglioiit  the  t  nitrd  Kuic;iicm  would  1>6  induced  to  Uke  a  more  lib*™ 
view  of  the  requirements  of  Uio  electrical  indu-strj.  Before  dealing  mla 
the  wajleave  qnestion,  he  would  like  to  ask  on«  or  two  questions  on  Um 
Paper.  One  of  them  was  wiUi  regard  to  the  varying  eoal  of  the  ereeliaii 
of  wir<<  nf  nam*  Ivpt-  to  provide  for  carrying  viiyinR  volttp*^ 
\Vik9  till  .,  t-^tra  ci.Kt  .lui'  to  iJio  additional  prt-c.iut  nm;  ili.it  '■■'^ 
be  taken  in  cairyiiig  higli-preSBOie  vires  across  roadB.  where  naturail? 
some  prseautioD  would  have  to  bs  taksn  to  protect  the  pnbUo  t  lo 
a  thiekljr  poputated  country  like  the  Cnited  KISKdom,  where  nMt 
were  uroswMl.  the  wires  would  have  to  be  eithsr  taksn  undersroKO'i 
left  overhead  and  enclosed  In  ei^.»  or  lattice  oarrisfS.  He  »ould  »1*^> 
like  to  knnw  if  tlir  cmts  iiimli'd  iticlitiiod  waylcaves.  which,  as  » 
rule,  altl)oiii;h  lii.  /  mi  rp  puynlil'  annua'. iy  u  ulil  have  to  be  oapitaliM"! 
When  erecting  long 
was  poMihle  that  now 

and  the  wiren  had  to  .  . .  

the  bcdil  <  f  tnnliil.  tiiin.'.  ,  hut  It  must  be  ptovidBd  for.  .Another  point  w»» 
whutlai  thn.j  v.iii  -  v.iu:  !  tiuffice  lo  maintain  a  eontinuoun  and  uniatci 
ru|.t.d  ,n.:..>  .liiv  ml  uijtht,  year  in  and  jrrar  out"  Mi-inlwra  ot  tb» 
iM.-liUiii  Mi  v.li:.  i:>  l  in  the  Italian  vi^it  w.miM  L.|..il.i)r  rvnM-mbettke 
Krent  iristalUtioD  ol  the  Kdison  Compauy  at  Milan.  «'k6t«  itaey  tranamittSS 
aiioatllJMX»a.r.adiBtaaaaelBseMaOnil«al»omfiMadnaius.  Butthsn 


'.M:re  piivanit.  annuu.iV,  \'.  uia  nave  w  w 
ig  lengths' of  oTcrhead  wiroa  acroM  private  i>ra]>frt7  i< 
Mwand  thenadisMriasMoMaiiaaiiiilitbaWMrais 
to  h«  diverted.  This  ww  aa  Itan  wUdi  eaaw  ante 


they  had  IS  whas  «0«ia<d  la  all  map*  of  Uuce,  nhis  wiree  being  en 

cither  aide  of  the  poles    Ho  was  told  by  Mr  ScmeniR  Itnt  normiiHr 


cnerKy  was  trajismitled  over  all  the  IH  wires,  but  i 
carry  out  alletaU' 
aMeof  the  paiaai 


carry  oni  altetations  the  eneisy  was  switched  over  to  niae  wires  on  oo« 
-    -  "      -    tkaoUMT  aiai  betas  MtabsotaMfliw  and  aiailiM* 
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lor  r«p«>r«.    Cootingencios  would  arlna  whifh  vtmihX  e.-msf  fntiK?.  sucJi 
•a  th«  brviiknge  of  iiuulkton,  Um  pltrt  in/  of  ::i>-.i>u:<  i:;  by  tho  hi^^h 
pre&sui«i>,  Jkv.,  aad  provision  malt  bo  ma4e  tot  <:lliicuug  U: 
Oo  Um  mtUr  fit  inlMK'oaDd  mains,  it  was  staled  in  th«  Pap«r  that 
to  Trniimn  llw  irainW  ol  oondactors  it  was  neoassary  to  r*p««t  tlie 
ori|;inal  expenditure.     But  it  was  usual  to  lay  spaiv  ducts  when 
laying  duwn  the  original  mainii,   into  which  additional  conduetorx 
oould  b«  drawn  from  time  to  liin<!  a*  the  need  arose.    The  most 
important  o(  the  biKhways  in  Eogland  already  oarried  telegraph  and 
telephone  wires.     Ttu«e-phai>e  traosmiBiiion  on  op<-n  wirns  caused 
ft  gnat  deal  of  iaAutbw  distarbttnoe,  both  electri:;U;ii'  imd  electro, 
maffoetic.   Wbea  1b  Ully  he  ascertained  that  alon^:  th.  \  slt«llina  raU 
way  the  distnrbanoe  was  w>  Rreit  tn  thu  ti^lc-ruph  «iu1  ulopliciiM  wire; 
that  in  Older  to  avoid  dijuli^inn  ilinu  tliroUr;h  :ii;  the  nbij)e  lennHi  "( 
line  thoy  hjul  to  establish  re|M«(»r3  at  tmuU  end  of  the  line  at  aomo  ouu 
■idMrilblv  cost.   He  admitted  that  in  this  particular  iiHlancr^  the  con 
doctors  which  carried  the  bigh  preasare  energy  and  also  the  (eedme 
oondoctora  ware  sr«ut<^d  so  unsymmetrioally  that  nothioe  but  extreme 
disturbance  could  have  been  expected.    On  the  line  from  Milan  to  Lake 
Maggiore.  however,  t!;i'  tntn!m;s?i'>n  cptiilmnoni  wcip  fro.-tAil  in  a  far 
more  »yii.melri^&l  maiiMcr.    Tli.  _v  w.  rr  f<|niill>  i-puctd  t)iiu'j>;l^  ut 
aumover,  the  precaution  hsd  been  talMn  of  rerolving  the  condiuitors  in 


tutaooN  Mt  Um  nelgtiboariiie  ielegmph  tnd  tdMboM  wfata  mn 

reduced  to  a  mtnlmim  Uut  sit  the  lame  he  was  afraid  that  if  overhead 
power  mMfl>  wer.:  i^urrit  d  aluni^  our  i:iain  roads  in  the  immediate  neigh 
boorbood  of  l<  Lurupli  and  tclephoM  wirw:  ran'^iilcTnliJo  r!iii>uttjnnc(^ 
would  arlr.e.  l)y  ni'i;Mliiili"g  private  wayli.i'.cs  tho  Unc  Vioulj  lie  trwr 
Irora  aocideul&l  di^^turbanccs  doe  lointerUrcncefrom  au.-.i<UUvtias  pis>nje 
It  WNlU  also  be  freer  liOU)  MM  and  the  conaeqaent  damaf,-*  (MB  Ml- 
ing  booghit.  There  was  anOlhar  point  which  might  not  bo  known.  la 
Oitrrrinj;  rj^>?rhtttit  "ir«  itcroas  cultivated  ground  in  unolcy  neighbour- 
bo<  il:j  It  ntm  u<!li  u>  Iccslitiea  m  which  luxuriant  vegetation  existed, 
because  tiut  smoky  Mtds  acting  on  the  copper  generated  sails,  which  the 
rain  washed  down  on  to  the  vegetation  beneatl),  and  it  was  rather  destruo- 
tive  to  the  vegetation.  Thirty -five  yrars  ago,  when  the  Slate  aoi|uired 
the  tel^rapha  every  man  objected  to  a  pole  in  his  aelffllbourliood  After 
ft  time  wis  objection  qaieted  down,  but  he  was  mtiT  to  tay  that  during  the 
last  few  year*  there  hsJ  tx^  n  nn  extraordinary  reerudesc«(K'<  nf  Uu 
obstruction  to  the  ertLlion  of  o]  oii  wires.  Loc^d  authorili<  i  riMit 
iodiTidyftla  and  all  those  who  thought  the*  bad  ati  istemt  in  the  matter 

hiil  101™!!  H111I  tti  t"  1  ' —  Tnn'f  rr  mi  ilnnll  hi  ilmiil  imitiT 

noand.  Tb^rpftidiMniiMdvlHAvmlolhfteiMiavdlfdL  If^^wmtotd 
that  under  certain  conditions  It  was  impossible  to  lay  underground  wires 
-  for  Instance,  in  the  ca*e  of  a  long  trunk  line— thoy  i|uletly  as*oin«l 
tliat  they  were  not  bein;'  toM  the  truth,  and  they  opposed  without  thir 
slightest  cuo.tideralion  :>(  tlu  <|iiestion!i  of  cost  or  elniHoncy.  lie  only 
hoped  Mr.  Addenbrooke  vauld  iiucoesd  in  removing  some  ot  'tikem  obieo- 
tims  and  be  was  sure  that  everyone  iiitetMkd  ia  IbftimgliMi  ol  olovtlioil 
work  woold  join  him  in  that  wish. 

Mr.  K.  8.  l't)BTHEIM  ^uLl  Ih.  I'appr  •rrn't  pnrticularlr  Inffrr^tiiig  to 
him  because  hi*  linn  *iu  mtiuiati  ly  ;i...M.riiiti..i  witl,  (he  N'ur:lj  Wales 
Electric  Power  tciiiiiuci  which  J<^ud«d  in  its  very  esBcmoe  upon  the  use 
ol  overhead  wires.  With  uitdergrouml  cables,  that  scheme  would  U- 
MHuniercially  absolutely  Imposeible.  This  was  the  llrbt  instance  in  this 
MOIitrv  in  which  ft  fowoi  cviupany  had  been  started  oo  »  h<  ale  ot  auy 
DHUmitude  with  free  powers  as  far  as  their  act  wm  ntiitn  rncd  a'  i«  ih« 
use  of  ovi-rhi  ail  wire*,  prwi'ioniil  only  on  ifif  RourkI  (if  Triiiii'  c(iii  ..  rii. 
Till'  •  ncn.ry  !»•  Irjinsiiiiltinl  liy  ^i^i'iIk'iuI  w;r<is  «t  lii.imil  volu  ul.in; 

public  roads,  and  the  total  iiiiwer  to  be  IrtMisniitlad  from  the  water  power 
•IftiioiBfttHDOwlaii  mold  mUMIMjij'.  8oM«Onil«oot  moiaa  won 
flow  beiof  oomplotod.  Tho  Mol  ooot  of  Oio  ofotbeod  vlras  in  the  North 
Wales  sobeme,  having  three  or  four  feeders  to  a  radiUH  of  10  miles 
(rom  the  power  station,  was  under  £40.000,  and  Ihr  vanie  «i«t  in  unth-r- 
ground  ntlildfi  woiltl  hakvo  been  nearer  £1.W,<mh).  With  rc(rnr<l  t>i  'tn 
crectimi  lit  aiime  witLH  liioy  had  found  the  Hoard  of  Trade  «  \  :i  (m -ly 
ooartvuas  and  very  reasonable  indeed  eoDsidering  it  waa  a  pioneer  in»tjii- 
lation  A  ratlvnwwooftloobwngcomitftMtodknrtbaNortbWahinnKrCoai- 
pany,  tho  10,000-voU  (Mders  for  which  wonid  ran  wwallal  to  tho  trolley, 
and  the  only  stipulation  mi«lpby  thi»  Board  of  Trade  was  •hut  th*'  fi^eil^rs 
lor  the  railways  should  br  two  poU'  K'ngtli.i  distance  from  t hi  irnln  v  Thi- 
Board  was  of  tlie  opinion  that  aniens  thin  were  done,  if  a  higb-Uii.^uin 
feeder  broke  the  lives  ot  the  pacisenger*  in  Ihe  train  woold  be  endaogt  ri>i 
On  the  Valtellin*  railway,  in  spll*  of  the  fact  that  it  had  run  for  over  two 
years  and  there  were  'iO,l<0<t  voltn  on  the  same  poles  as  the  trolley  wire, 
then  boil  not  been  one  single  accident  of  any  kind.  In  the  Noith  Wales 
Bchisme  it  wa*  fmiiKi  1>i'(Ut  t'l  I'ivc  ,i  few  poiinii^  f  ir  pr;\;itf  r't-Mii-  of  way 
thin  to  run  the  iiiiniin  i.'.cr  tlio  |jiiblic  n.^adwiy.  Knr  a  siinill  mjiiHult  rx 
tion  the  Welsh  farmer  did  not  seem  lo  ubjcHit  tu  lutving  |x>tes  ovur  hi.i 
groond.  II  woo  boltor  then  roDBing  Uie  risk  uf  trouble  with  Ihe  Po»t 
OOoo  tbroQgh  iataiiiiOBM  with  Ibo  telegraph  and  tclephocic  win*.  At 
regards  etootiag  poMlo  roodt  Iho  Booid  oi  Tiado  bodgifsn  Uu  North 
Wftleo  OonpanyponnMoRtft  dethiottlfMlOOTolla,  ftOdaotnaUoiMO 
anticipated. 

Mr  C  1'  s( MtKN  to'  l.  I  ^cejjtioii  U:  tlit  tone  of  the  author's rtfeienL-c 
to  the  Uoard  of  Trade  m  bis  I'aper.  Together  with  ever;  other  nation 
wo  oloitod  to  distribuie  eiooMoal  mtigt  is  Ihtt  ooaatiy  wttb  oierheid 
win*.  The  ont  ot  in^  regB&od  tho  ex  press  ooaoiB>  oC  Iho  local  »mhurlty 

livlurc  they  could  be  used.  Owlnt;  to  tlir  fact,  however,  that  the  con- 
ditions ot  till  ItM'i  a«t  were  very  stringent,  many  undertakings  were 
startod  without  any  rRrltamctitarv  power*  at  nil,  lail  tVif  nr'lrr=,t  trar'- 
miisiions  wore  by  oTerdc-ini  wirci.  In  1-hh  an  atii' n  iiront  el  the  Hsj 
ftut  was  made,  «od  by  sec.  4  the  Board  ot  Trade  wan  empowered  to 
mioiio  ttet  tho  «io  ot  ftoyoooriMOiiwino  ilwnMtodiotonUMiod,  It 
I  ol  Oo  <i|ifaiioa  Ihfti  lUgp  wm 


i\ith  ttii"  t*.-»ct  Oilier  thi»y  c.->u'iJ  i^rI!  npon  the  nodertakers  tn  remove 
I  p  1,1  tliii  peiic-J  tin  work  !i»d  been  principally  in  lowii-.,  and  a 
nuijik  deal  hsd  been  done  in  Ixituloa  by  ov  erhead  wires.  Tho  Board  ot 
TradOb  sot  tor  the  raoson  ttot  the  work  was  badly  done  or  that  it  wao 
spedalt;  (tangoroo*,  iiMbiMiod  their  use  in  towns,  and  he  thought  lllb 
was  a  pert<x?llT  j'l'tifisbl*  si^icn  tn  lyMi  lnii  m  miy  ^Iniilii  tjig  eity.  But 
the  r^  al  M  to  to  'ho  u«e  ovprhestl  wiri'u  (■ut-.iijo  town-  hftil  not  boon  the 
Board  of  Trade  at  ail.  but  the  local  aulhoriuos.  IJnder  the  act  of  ^^if> 
the  local  aulboritlem  alone  hud  the  veto.  Then  ire  eame  to  th*  power  bills 
relerrwd  to  by  Mr  Portheliii,  and  in  most  cases  the  local  authorities'  snio 
vras  removed  and  the  Board  ui  Tmde  could  be  nailed  upon  It  the  promoters 
thought  the  consent  was  unn'outonably  withheld.  In  his  opinion,  th* 
puU'ir  p.-iriplo  hiiit  iiiiiil  rcfi  iilly  i^'nun  ri  Ihi'  ftsirfr.n  iiupoiijitu'c  nf  !riw 
■.Ur-tri'iii-tiiii:  capital  cu^t.  Now  uuriic  u  I'lijxir  hy  .Mr,  Aiidentirncil.ii  tlirow- 
inu  the  whole  blame  uu  the  Doatti  of  Trade  ;  it  was  not  iiutle  fair.  It 
had  bMii  sUKg«>ted  before  Parliamentary  committees  and  in  the  papers 
that  possiblv  the  interest!!  of  powerful  people  in  the  shape  of  cable 
makers  had  had  something  to  do  with  ttus  malMr  and  really  this  was 
quite  obvious  Wayleavee  were  the  great  difUeiilty  ;  there  was  no  doobl 
tttiiiot  ttmt,  for  it  was  ijuite  p:);K',ti1e  ttint  nftrr  hscinir  nbttiihed  wayleavca 
iiviir  iwii  ihjrds  of  the  route,  iIk^  rcmuinir-K  onf  third  wuulil  i>-^k  soch 
exorbitant  term*  ItMt  tlM  whole  scheme  would  tall  through.  Tho  aola- 
itott  •(  iho  aoMic  im  toiloA  slang  the  maim  tDfldi,  ■mWi^t  it  fdoriUok 
ttofOOtwobooM  bjr  tho  Post  Offioe.  Hahod  aoBO  oipMMMo  intbo 
matter  having  been  oonneetrd  with  the  Grosvenor  Oftllary  station  in  IHAS 
and  l*«a<i.  Kecently.  also,  hr  liml  urtisted  overhead  mains  tor  .H.OOO  volts 
'hi:  po!e  rout*"  betna  mile:,  con-l.n'tors  17  riillif!,  rtuiinting  14  iailf»s  from 
Ihti  cpiitri'  lu  supply  fuiLr  eollicrii-i*  in  mip  ra.'i';  linil  in  mjoiIht,  Tlo- 
M<  re  oil  private  prop«ny  unii  b<ul  tn  oroas  public  roads,  a  railway 
ciimpaiiy  three  liOMO.  oad  the  Post  Olliee  wlno  umuf  timit  In  all  ea*«« 
he  negotiated  vrillMKit  difficulty,  and  the  reiiolioumrto  ol  the  Post  Oflioe 
and  other  bodie"  wrr  nuity  iiiet.  ItfrTrinu  once  more  to  tfic  Paper, 
would  Mr.  Addtnlmoko  k'iv'i  'l"-  bs'i'  of  tii-  caletilationi*  in  the  conipara. 
tive  tables  whi^h  was  said  to  be  "  On  the  basis  ot  1  por  ooDt.  loss  per 
mile '  '  Was  that  energy  loss  or  pressure  kni  f  It  tM  Iftttar,  it  might 
affect  the  calcnintlons  to  a  considersUe  extent. 

Mr.  H.  M.  KEKSIT  said  be  had  recently  negotiated  lor  two  pole 
lines  of  >.)  and  9  miles  in  length  respectively,  and  from  the  time  this 
Iniit  invtipiMl  it  «remed  that  it  waa  neoessftry  t:>  atlow  at  leajtt  .«lx  to  eight 
III  ntii^  for  ni  gii'.iuVioB  even  lor  short  lines.  The  lav.  of  iirlnir»tlon  in 
Italy  oooceming  this  niattsr  waa  nrj  intoieating,  and  a  law  of  this  kind 


Of  Ow  wwk  whtah  Inlaid  hod  la  bona  lio  hU  tan  ftoM  wbolhw  lio  W 

eampolsory  power*,  ood  on  rrplylnfr  in  the  negative  the  landlonls  hod 
absolalely  nitaaed  even  to  eon^inU  r  ilic  iMatler.  It  might  be  argued  that 
the  telephune  c<>miHinl<>"  t-  it  on  all  right  without  an  art>it»ttpn  tan  .  and 
whyould  nnt  Itii'  |«>t»rr  i:..>iii|iame8,bol  the  fact  Ihiat  tlie  H:>arii  o(  Tnui.' 
would  not  allow  a  Ui^ii  lensuui  iransniiseion  linealai>g  the  lij^liway^,  luiii 
was  opposed  to  their  er<-  'tion  along  the  pathway  made  the  obtaining  of 
wayleaves  bv  agreement  a  very  differamt  proposition  to  a  telophunic  line 
on  the  roaiiway,  Tfint  po1.-n  were  s  niiisiiiiLe  in  a  cultivatfil  f-.pM  molil 
not  be  dininl.  avut  iln'ir  iti  'tiiin  '.voulJ  not  us  met  In  a  rent  of  li-  (-".t 
(lole  per  aniinm,  which  wax  the  price  paid  tor  telephone  and  telegraph 
poles  .4et  in  the  liediies.   The  prioo  miclit  bo  aajtUay  up  to  30s. 

Mr.  W.  H  PATCHKLL,  who  was  in  the  ebatr  in  the  absence  ol  the 
|tir)(Hi<lenl.  Iterti  itit<-rruptad  Mr.  Kensit,  who  was  reading  a  written  state- 
itictit,  and  Ifilonned  biui  that  snrh  a  procoeding  was  against  the  rules  ol 
lirocvimo.  but  tliat  Ihu  Institution  winilil  he  very  pJaisod  tn  print  .tny- 
thing  be  cured  to  sviid  in  lo  the  secretary 

Mr.  A.  BIiUE.M]iNX>AL.  on  the  qoeblion  ol  wayleavos,  mentioned  a 
BotftU  case  ia  wbieh  ho  had  booa  laliwrtii  wMoh  f  dad  la  ^mikt 
views  that  some  engtaooTo  hold  aboal  tbe  daagofs  ooonsotsd  with  ow- 
head  mains  A  power  plant  was  being  put  down  in  the  Black  Country, 
the  system  being  Wft  volts  continuous,  and  In  connection  with  il  there 
wft:  n  tifhtini:  rn  jSalltt'inn  a1  lO'i  volts  f^r  a  private  hon.s^  ,5<Xyyi:l9.  nway 
fr< m  ti.o  f.:ntr;\l  utation  TIiIk  'iRlitink;  wir.„'  liud  to  l•r.l^^  a  pnva'.r  tf'.e- 
phone  wire  and  ran  parsllel  lo  it  tor  some  distaacK.  but  he  antiiii<ftt«d  nn 
traaMo  tran  tUo.  Wbtn  ho  hod  ml  the  wires  up.  the  telephone  company 

oot*^  ' 


Ihiy^ 


lo  Uw  poMlo  or  latirf  (Nd 


insiitod  OmI  Ih^  shoald  oitbor  Bo  tObon  down  or  be  replaced  by  rubber- 
insiilalnt  cables,  although  hf  otfrrp<l  tn  pnt  tlir  nidinjity  netn  between  the 
t'Ao  Kyitvmx  and  also  to  inr.cjl  at  iti<'  mnt  of  ilie  telephone  system  the 
iiritinary  pmtn  tfrts  fuMS  which  bad  b««n  ii«ciil  in  Continental  practice  so 
ai  _"jlv,  I  ho  ii.iic  wires  were  aooordingly  replaced  vrith  rubber- insulated 
cables,  hui  na  'a  mailer  ot  fact  the  covered  wires  woold  offer  no  re*!  pro- 
tectiou.  aa  af'era  shoit  exposure  the  rubber  covering  corroded.  Anothsr 
case  cime  under  his  notice  a  short  while  ago.  He  was  asked  t}  report  on 
the  cnnversion  to  electric  driving  of  thf  niafliincry  in  fiTt?  pit'  bslangiTip 
!:■  a  t  ul'iery  cnmpany,  II"  miy-h-i- o-il  rrrcl.nj.;  lom  .  cntraJ  Ft.^tion  at  the 
cuntral  pit  and  using  j,000  or  4,<>0<)  volts  transmission  to  the  others  by 
overhead  wire*.  I  nfortanatiily  the  "powon  that  be  "  ntased  to  allow 
the  ofsriiead  wires  tn  pus  through  ODO  or  two  villages  and  Ihe  sebomo 
bad  to  be  abandoneil,  as  underground  cables  wonid  have  made  the  OMt 
pfohiUtave.  lie  had  been  engaged  during  the  past  tew  years  in  carrying 
out  a  great  many  hitrh-leniion  plants  on  the  North  Bohnnian  coslfifitds, 
and  it  was  the  usnai  proctice  Ux  ri;  lor  LMoipanic*  ovrnint'  more  than  one 
nil  to  erect  one  ■•netating  station  and  transmit  eiteiBy  by  overhead  wires 
totheoMMMftt  UMWarIt,«)OTolts.  Tbo  oa^  lEiv  Dm  aalhorWN 
r(c|uired  watlbftlwlim  eroislng  roods  the  high-liailoD  wimihoitldlukTO 
a  network  undeniciith  in  case  of  breakage,  and  that  where  telegraph 
and  telephone  wires  were  crosmd,  the  instruments  lying  at  the  end  ot  tne 
pie'"€  which  was  being  crossed  should  be  protei  iA,}  dy  thr  woll  kn<:'ivn 
tf-li  pti  /ue  or  telegraph  fuses  On  the  qoeatlon  of  :iw  t-tra)',  . 
h«a>l  wires,  when  ha  tnsiled  an  ovsrbi:iid  wire  installation  iu^  msuit  it  n 

Bitait  to  io«|Uifo  Itom  tho  aMtaagoro     to  lb*  biootog-o 
0  had  iUm  iHlaUfttloofl  in  Mf,  8wib 
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■ingle  caae  of  brcskngi-  ihnJ  brt<l  invcilvf.,1  .-m  .  liama-'-  lit'- or  jircporty. 
Ha  only  knew  o(  one  case  in  which  a  bretUtdown  had  oocgrred,  and  ^bi^ 
wan  nwi  w  U<WI>  TQlt  imlillnMoii  fa  Moi«Im«  ftmi^  dite  a  moat 
Mftn  wowiterm  mi  gale.  Hto  pnetiet  imu  to  pot  an  eutiMd  eopper 
loop  on  each  in«ulalor,  m  tlial  wh«n  a  breakage  oceaiTcd  the  nirc 
was  short  circuilod  and  ronsequentlj  w&s  harmleim.  Anoth«r  plant 
whirh  he  Je^kn?'?!  n'l''  whteh  ni.1  bf-fii  runninR  for  Iwo  TMr«.  a 
Jl.OiHi  \i..lt  ti,u;i:ni;-;i<Mi  pliiil  in  Sun.i  winch  rarrlpd  currrns  fiv  :il  mile- 
anu  ituppheii  u^v^a  ol  Gi&u  fur  liKlitin^,  iramwj^ri^  an<l  |>o^^r. 
H««|NdtU7  mi^ntiniieil  thi«  beitaiiKx  there  mm  oOllr  thiM  wins  and  no 
riMr«*«lrM  of  uny  kirul.  and  dtirine  the  whale  of  thu  time  only  nii* 
xirtR!"  interruption  IirI  rrtrrTed,  and  that  «»b  thi-Aufh  a  inwirrnw  ilyinp 
into  ana  of  the  ll(!htnii  g  pr.  toetori  and  oaU!<iii  ■  n  li.iri  jri  u  i.  He  had 
not  experienced  very  great  troulxlea  from  lightning.  ' ih.  s*-.-n'nn 
high'ten&ion  plant  mentioned  ii)k>%-«  hr  had  found  i'  nl  i  ly  s  .tli 
cient  to  use  tlie  well-knovin  Wurdr.  tvpe  of  li),iiiuitig  arrciiter, 
and  is  M  MM  bad  the  machinerr  been  daniavvd  through  %bHuiig, 
althoogh  (Ui  WM  a  diltrtirt  where  very  hcitvy  and  severe  thttQdanlOITDa 
oecnrred.  At  d»»t«"ivw  cf  ,  mile  thej  had  placad  a  modifiod  form  of 
lioni  lii:i,niinn  ar^L-f Ti,:  with  tlie  addition  of  magnetic  blow  outs 
The  rMonaoti;  ptactu  ally  nil,  and  no  static  intcrrnpteiv  were  in  uw, 
■■would  have  ha<l  to  be  tti  a--,  .^:th  underground  cnblee;  neither  was 
tbare  any  diflioulty  in  iwitcliuij^  un  and  ofT,  although  there  were  a  large 
BUnber  of  tranatoruMmi  in  uar  at  seven  or  eight  3ub-ataiioni.  The  brrAk- 
a(e  of  initulatorf  \»j  hojt  and  men  throwing  atoned)  had  been  n-ferted  to 
in  the  i'aper.  At  the  Stjrrian  inetalUtion  »onie  dirVirnHv  1<i%d  been 
eiperiencea  at  fimt,  but  in4ead  of  resorting  to  thr  pcli?'  :i,-'an  effective 
measuie,  they  bad  rasottad  to  the  sobaollDaatar  and  the  parson,  with  the 
MMittthataflarabaatatetniriitorMa^kadaBBmcaaeH  to  report. 

Ifr.  PATCBKtXi  aikad  Ifr.  Blotmndal  bow  ha  aaidvd  the  lightnini; 
amaters:  was  it  through  a  rtaiaiaiiae,  and  if  aoi  wbM  tta  mine? 
Pi'rhap*  iU.  nioemeiidat  would  add  thitwhan  nvMag  b)a  mnariut  for 
publication  In  the  Journal? 

Mr  V.  I'OOLEY  said  thui  Mr  .  A  liienbrooke  had  made  out  n  v>  r  .  i.:x.<i 
case  loi  high  tension  feedem,  and  his  first  impraaaion  on  reading  thi! 
taiftt  was  that  the  case  waa  too  lavoaraUa  to  nwihiwd  TfflrilWtafa.  btt 
altar  writying  the  figures  b«  now  began  to  wondar  wliat  waa  ta  baoaua  of 
the  |KK>r  caljl<.>  iiitiVf  r  s.  I!  wi7r!()  xocm  \h&t  tli'f  ha<l  cither  got  to  shut  up 
;.lu)i>  Of  turn  tht!ii  liiLiliitirj'  luaci.irjcr,  jjitn  •  TimdtirB.  However,  tie  did 
not  a«ree  with  Mr.  Addenbrooke  that  the  cablp  rr.sVer-'  vfm  goinK  to 
loao  Uie  dintributing  cables.  Inaidc  towns,  wiic-i.  mo  t  i.I  Uu-  can- 
sumers  were  la«at«d,  all  the  fre^ling  must  be  by  uudrrground  otblos. 
Ha  did  not  think  H  »aa  likely  that  there  would  be  actual  house- 
to-booee  oonneotion  wiA  evcrbead  wire*.  Therefore  the  cable 
maVtj's  could  IcKife  upon  ovprhcai  <iist:;(iiiti;^n  a»  providing  a  frch 
fii-hl  wtiich  ;hry  »u-.ld  not  flbftwii^'  hr  Mi-  i.i  (oiich  owing  to  lln'  iiu-i 
that  unless  cheap  powvr  was  availalilv  sinaii  towns  would  not  huM-  ili 
alattria  light  at  all.  Knon^  had  been  said  upon  the  <|ue«ti(in  <^^  .tiiv 
laaiaa,  hot  aOma  yaars  ago  he  bad  to  negotiate  a  wayicaro  for  a  siii^L 
Hda,  and  the  tenant  of  the  land  required  £10  pvr  annum  rental  apart 
from  the  stus  that  had  to  be  paid  to  the  owner  for  legal  permUaion  to 
erect  the  pole.  The  fact  that  we  useJ  undrrjrrr.und  main-:  not  the 
reason  why  we  were  behindhand  in  the  application  ct  fl.  >  ti  i,>;;v  in  tins 
anuilry.  It  waa  laacfa  moM  dtie  t»  tba  tact  that  bore  *e  have  certain 
aMad  ittttMala  araimmnfi  iMh  aa  BBaaampaaiaa.  Oaa  aiistad  in  almost 
evary  town  faarata  tha  alaalria  liriil  waa  {ntrodacod.  wbama  abroad,  in 
Enrnpe  and  America.  th«y  built  the  electric  lihOa  ,t.il:on  baloretbey  built 
ihD  ujwua.  ccn.-tiim  :itlj  they  had  no  one  to  turn  o  it.  With  regard  to 
faults,  he  did  uotliiii  l.  tlicy  Krexi-  snymorc  likelj  tn  .  iceur  than  on  iin.ii.r 
pound  mains,  and  c^cn  with  n  h.riter  nnmbei  oi  (huIl*  on  im  over 
bead  system  tbare  would  um  Ix  anything  like  tlie  name  dinlociiUcij 
tn  tli>'  :^llpply,  beeause  it  did  not  take  solaagtoleeaUwaadMnair  them. 
The  unEughtlinesa  of  overhead  distrlbntion  was  nally  a  ■enao*  objcc- 
tioa  The  Post  Office  had  had  a  very  good  eiampte  of  that  recently 
owing  to  a  propoaal  to  take  a  line  through  Epping  Forest.  The  painting 
of  creoaoted  polea  waa  impossible.  Once  a  pMn  wa=!  fft  Miorcd  tind  paint 
put  on,  th«  rsault  waa  tar  from  pleasing,  for  >  rr  o-n'i  r.uv.c  tbrough. 
and  a  most  disgustingly  inottkd  appearance  K'  xi'^al'v  was  obtained.  U 
h  ware  decided  to  pat  op  woodaa  polai,  it  whk  bc4t  to  oaa  pitdi  flna, 
whicb  ooold  be  painiad  any  oolaar.  and  svch  poles  cut  squamMla*  nry 
ntat,  and  were  at  the  same  time  inexpen^h  r  .  mi  had  an  eqaal^  loitiUfe. 

Mr.  h.  OASTKR  asked  for  information  re  jardiag  the  eonipanliWTalae 
oi  oappar  and  aluminium  for  overhead  power  traiisDii**li;n 

lb.  O.Ia  AODENBBOOKE.  replying  fir»t  to  Mr.  ti.iv.:  v  -.uj  that  thr 
itmm  MN  nada  tip  fnca  actual  entiniatas  and  tenders,  ^ad  the  varying 
oosU  at  difTerenl  praasures  were  vrtj  larmty  due  to  extra  iaattlaian, 
longer  poles  of  greater  seotion.  and  hi  varioaa  other  wiiys  wbieh  It  waa 
rather  difhvult  to  specify.  The  tables  were  made  up  for  only  tliree  nirex 
after  a  good  deal  of  considaration.  He  had  obtained  in  various  way«  a 
^aat  number  of  alatlaties.  and  found  that  on  a  very  lar^e  nunil^^r  of 
intallatiana cnt  vaiar hmg  lengUis  only  three  wires  were  u«ed.  an<t  irr  , 
•ara  looitd  mlBaiBat  far  running  largt  manufuctnring  t»tablishmcnt».  U 
more  thnn  three  were  necessary  after  the  polea  were  up  aa  attm  line 
couJd  tw  put  up  at  very  little  more  expen>«  ihnn  the  ooet  ot  dia  aopTier 
and  the  urmi  He  had  n-t  taktn  any  advantage  of  that  us  compan^d 
witli  cablcb.  al'.hou.'h  ;1  wa-.  u  mo^t  materiul  one.  A  practical  cast  of 
tba  advantages  ot  overhead  uaosmissiou  wa.*  the-  fnilowing:  He  was 
F*rt  fOnHMC  ot  mm  aotj  ninai  in  Sooth  HtafTord^hire  in  the  area 
of  iba  UUfauM  BImWo  Carpn.  for  Flower  Diatribniion.  He  upplx  d 
to  tlie  company  for  a  quotation  for  a  '^"Pl'ly  of  energy,  their  cir 
cuitl  being  within  J  mile  of  the  mine.  The  company  ollen-d  very 
fjivmirahie  femr-  for  ctirn-nt,  Isiit  iMlid  that  an  the  <:o?t  ot  l.^'.iii  ihc 
otttilc-  Ko  111  ii.  ,ilio:.t  (■  niii,  till  v  would  re<|uiri'  nU)ut  o  p.  i  !  miI. 
interest  on  that,  and  u  guarantee  in  addiliOU— which  he  »a«  unable  to 


piv*.  If,  hmvevor  \  raile  of  oveiheiwl  mains  could  have  been  erMUiI  to 
i.ike  .itjout  luOi'.v  '.vliich  was  the  quantity  required  at  fi.OCO  volt«,  tht 
cost  would  have  been  a  amall  »um  iitdeed,  and  aliouU  tbe  polaaaBd 
wliaa  haaa  M  In  tahan  thiy  wU  alill  lafaBoant  aiailr  thn*. 
qoainan  of  thair  orifiiiul  valoa.  Aa  ragaida  nnn^  cinolti  near  Tm 
office  and  other  wires,  ot  counte  a  great  deal  depended  upon  Ihc  qamtion 
of  crossing.  He  would  not  weary  them  by  going  into  detaila,  tjul  Ibes* 
vf  iiM  l>e  found  in  the  pamphlet  to  which  he  had  already  rrfcrred  in  his 
r.  It  rontained  an  InimiMiir  amount  of  information  on  all  these 
>|ue«.tionii  fif  n  practical  nharnct^tr  from  people  who  hod  had  this  otssBOf 
work  in  hand  soma  years,  and  th^y  swemed  generally  af.'rei'd  that,  by 
having  a  snffieiertt  number  of  crossing",  they  might  hi?  pretty  near 
neighhouis  without  having  ton  raneli  1:  luiii:!:  Tln.-i  sectmsl  * 
general  eon*en9Ui  of  opinion  that  it  i;  inii>  p"  il  li  t  ri:ii  lelcplvnH 
wirea  on  i\w  itamc  poles,  and  it  was  ih»  iiatistiial  pructict  alumt  eri-ry 
whcrr  u>  run  a  ttdrphone  cirruit  (or  signalling  along  the  samr  line  ol 
poire  andcrnealh  the  liigh-lcusioii  ointuil.  and  lij  croesin^  and  twisting 
tbe  tndoettoa  was  ^1  rid  of  anliciantly  t<>  allow  spenking  over  a  consider- 
able nnraber  of  miles.  Mr.  PoMheim'ii  remarks  seemed  to  coDlItm  bis 
own  opinions  as  to  the  very  rr^sl  v^lrir  of  ox.  tin  i,1  ;iia<n«  P^l  of 
cour*!' till- i^untry  in  lMij.'lii:il  li.l'u-  il  MiT;iuioh  fTn'ii  th.il  u.  N' fth 
Wales.  It  might' be  poaxilile  tliat  lU  W  ains  tbe  Ikmrd  of  Trade  sM 
allowing  wires  tn  Iw  carried  along  the  main  roadn  but  in  hiaowBMlriifr 
tions  he  hsd  practically  been  told  that,  ul  present,  at  any  rata,  thiseiirii 
not  he  toUrated. 

Mr  PORTHKIM  said  the  Board  of  Trade  bail  given  him  prnnlisinii  in 
nome  inatances*  fir  main  rmiV-i.  In  otlicr  insiin  -  -  i:  r.-i.I  1  i'.  i''i-.iper 
to  negotiate  a  [inviai  ■.  nv],  jlm'. 

Mr.'  AUUEXBROOKE  said  he  hojwd  that  to  a  considerable  ettsct 
tbii  ganaral  parauamaa  tniglit  ba  antaiKid.  A«  «•  baoaaia  bnm 
aaenitomad  to  ovaifaaad  wnna  vra  shoaM  And  than  wtn  no  MeMaah. 
He  had  some  conver.iiation  with  Mr.  Drown  in  Italy  on  thi<  «iitijKt 
and  he  had  a^ked  hint  if  be  knew  of  any  seriou-  accidents  to  meniker^cif 
thr  pisHlit"  iir.i)  hix  rfply  was  that  !n»  cn;-lrl  not  T(>c^5tl"rt  %  «>ir.pl«  in^taDK 
Ulo  :i  '  li-'  iiv.r  V.  oi  ii:.iM.i  twnin  nhifhwii;  1.  oitti  liaTi  itf/i;  •■<!  nhockssnd 
even  been  killed  throngh  attempting  u>  work  on  livi!  itoieis.  Luuiing  to  Ur. 
SiNiiia*  ahaanratinn^  tha  aoida  ha  osed  in  the  Paper  with  refeienc*  la 
tba  Board  of  Tma  vera  Tei7  carefnllT  ebosen.  The  permiv^ian  friM 
the  Board  of  Trade  for  the  u:<e  of  overhead  wire*  was  obtained  liy  I'.im- 
felf,  and  he  obtained  this  peroii.'^ion  after  he  ba<l  made  an  apprni  Xo  tbt 
committee  of  the  Institution,  who  did  nnl  then  aee  tlieir  way  to  help  biia. 
He  did  not  think  an.vone,  therefore,  waa  in  a  p««ltion  to  say  whnl<>fpMi- 
tion  U<ere  waa  and  what  oppoeilion  there  vntH  not,  excvpt  tbo«e  whablt 
seaa  tbe  actual  corresponaenoe.  Tba  clectricnl  ofTicers  nf  the  Baaid  (f 
Trada  had  always  been  ready  to  meet  one  more  or  Icsf  half  way,  oriaf* 
even  further,  h  it  t!..-  ri'-itimni'i'  tn  irmntinf  ovfrhcad  -f-ires  in  any  piac 
tical  formcatiir  f^-o^n  oiIht  ihrei  iimv-.  Tliv  yi-.^r  bt!  ri'  last,  atbi»a«T 
rugge.^tion,  certain  ijuestioiig  w^iti  asked  in  tlie  Houtie  as  to  what  the  P>e- 
iident  of  the  Board  ot  Trade  was  doing  in  the  matter,  and  Mr.  BaHiar 
had  replied  that  up  to  that  time  permiseion  for  two  undertakings  badbaiB 
gruntvd  He  thnnght  it  aighi  fairly  be  stated  that  these  were  tli<^ 
only  two  undertakings  iS'tta  lingdum  for  which  such  pel  micKion  had 
been  granted,  mi  !  !Hr  re  wa«  a  very  alubl  w  n  losiftanco  on  tho  p»rt  o' 
c:erlaiii  people  .ki  tho  i;o»rd  of  Trade,  i'j;  p  i-  .>loi  liad  npplinl  lately  h*l 
«c<'med  to  get  on  pretty  well,  but  tbeaa  early  pcrmisiiloos  liad  had  s 
deal  to  do  with  it.  He  remambaiad  tha  Qroavattoa  OaUaiy  tyatem  veiy 
well ;  it  was  in  his  eluirge  for  ionie  time.  No  doubt  <h»ia  w»t  agood  4«1 
to  be  said  for  taking  all  the  curly  work  down,  but  it  had  rcmain«l  up  i" 
other  countries,  and  what  he  ulway«  »nld  on  the  ^iihjecl  was  that  tbf 
Id  li  iil  not  y.'-;  b.  iTi  liimr  d  f!own.  There  seemed  to  ly  azi  idea  that 
nr,  o-;-mun  :-  w. n-  l:\i  i  m  Hocon.hince  with  the  way  ^|ll  ^•I^ll  :l  ;iy  the  lirr 
iasuijince  con>iianie«  there  would  be  universal  ci'nHa«ralion.  bat  tiw 
insuratMM  oonipaniaa  abnad  did  net  wpaar  to  bava  baaa  ia  ImkmilKj 
through  tha  ofaae  of  norlt  dona  there.  Ha  maintained  that  H  was  a  gnat 
pity  that  «eihaald  b«  dtrprivcd  <>t  using  Uie  class  ot  work  that  hai  ^^oo" 
so  welt  for  year*  on  the  Continent  Mr.  Kensit  had  spoken  on  thr 
qufiition  of  way-leave')  in  dilTen?nt  jinr<=  rf  Itif  "n'mtry.  Periionally.  bf 
hud  had  a  doiilde  experience,  (or  in  ■n  on  o  tiic  waylcavev  had  bfta 
eaaily  oblaioed,  whilst  lO  another  there  had  been  n  tremendous  di(hc<ili.>. 
iMalila  waa  naiat  fia^iaanllr  aaaaad  by  the  oantaokerou?  tm-i^e.  or 
tha  aalleltor  who  waa  -en  tha  nalie."  Then,  again,  the  lo^i 
authorities  had  their  say  in  tho  matter,  and  a  great  deal  ol  tbf 
local  authority  oppoHilion  was  due  to  tho  aolii-itor  who  wti  tbnt 
cleric  ^tr.  fHWrncndnl's  remarks  were  very  interecting,  especially  ii>* 
rtd  n  iif  I  lo  I  ';'  ofjoolma»t*rand  the  pari^n.  The  report  of  the  Amcri^aB 
Institute  oi  Klectricat  Kngineer*  included  some  replies  on  thi»  subj't*. 
and  tba  fallawing  means  were  reUimed  aa  having  been  tried  t<t  t^'f 
damane  to  tha  tran»niisaion  lines  by  miKchicvoos  peT*ons :  l  l  ISy  pnt- 
ioh' ^'utningt :  :2;  Offi  rln/  rt'  .<;\t  \'  tor  irf^ninJifin  ;  (.H)  Having  watch- 
men along  the  line  ;  li  himi  -  n.  A"ii  the  followlut' 
waa  addtd  :  ••  Not  much  sueecsa  with  any  of  the  above  mctbi>d'<."'  P'?' 
haps  the  hint  with  regard  to  the  schoolmaster  and  the  raruon  misht  !>• 
actfd  upon  Willi  leh-ard  to  cable  maker*,  U  be  thought  he  was  g"-^""* 
to  do  or.y  damjicc  to  the  l  alile  indni-try  he  WOUld  Mt  have  written  Ih'^ 
l'»p.'r.  His  view  was  that  a  gen.  lal  adopUoo  of  overhead  mam*  wouJj 
lert<l  to  avivh  an  eipunnoii  of  v,  iK  -.h  it  verv  much  larpr  quantities  « 
cable  would  be  rciuired  Mr'  '  nl.  .-  iiiit.  i  •  ild  just  aa  well  woikoa 
overliead  mains  aa  uiidti;iound  cables.  He  took  it  there  would  lie  vi* 
.^sme  iHotit  to  be  earnt^J.  With  rWUtd  10  WOOilen  poles  imintad  IB 
.\iii«ri('ji,  and  to  scMic  extant  oo  the  CbnliiMnl,  they  were  now  begineaw 
to  run  verv  MUOb  longer  apari"-  of  overhead  mains.  The  early  main' 
were  mostly  of  aolt  aoppcr,  but  by  UMing  stranded  hard  drawn  cnjipfri. 
was  po>f:ii-le  to  rtin  sp-ins  up  to  IJiOaiid  more  ymds  <niile  easily.  t*i 
lli<'  lims  \civ  light  flM'l  low>rs,  celling  sotm  ifnof  iik.  ilO  eecbjW«» 
Ufed,    With  *ucli  towers  it  was  very  oasj-  to  carry  the  wires  WW- 1» 
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higbsz  th&B  WM  «atk>aM7.  wul  that  tbe;  ware  more  oat  of  Ibe 
TBaMlwf»  qpMU«iMU«doiM,iti  inmliindooantrv  like  KngUnd. 


lo  KO  from  eOHMr  In  Mmtr  of  fbiia  wnA  n  •void  pl&nting  poles  in 
tb^  >inili)lt<  (Te  bi<l  had  ver;  liute  experience  *iti>  nluminium 
wiif:-.  t  u'  what  h«  had  jaal  naid  had  a  btsarlii);:  on  Uiia  iiialt«r. 
With  long  spaoa  they  wnnU'il  a  «.ir»*  witli  vrv  hiph  trn^ili'  t-trcn^ii 
and  ho  did  not  tbiDk  aiiimi-:rjiii  wn:.  itU  :;:<''.hi'r  sniuiMi'  flc  'li.l  ii::t 
certaiolf  look  opon  it  aa  vttj  niitdrnal  la«'tor  in  the  (oturv  ot  overhead 
maiag  in  tbia  country.  He  h*d  htm  told  Itaat  Ilia  od  tbe  qnertian 
of  overhead  winm  geiurally  «er»  Utopian,  but  in  order  to  nwaaail  in  the 
f'.:tur(>  Mil'  1  ;  ii.ike  a  boginnitig.  There  vf%»  some  prvceJent  for 
a.-il.iiit'  (or  I .  i].pul:-or_v  wayleavcii,  for  he  bi  lievi  i  local  authoriticK  already 
|KM»<-i<«cd  a  similar  power  with  reganl  to  Hewers  in  order  to  follow  the 
contour  of  the  di^itnot,  and  so  get  a  regular  and  «.U-«<I;  tall ;  but  he  did 
not  know  whether  the  two  thlnK'  were  quite  analaxous.  Haiae  tori  of 
vafolatioiit  howtvcr,  wooU  b*  in  tb«  int«revt»  of  the  oooalkij  gaanmUjr. 


THS  OBMIUM  LAMP. 

The  foUowing  b  aa  afarid^Vil  tauwUtiaii  of  a 
Onlimi  haap  tmi  Im  Hmt  Frite  Blan  bafdn  tb» 
DiH!b«rT«mui  of  B«riuioa  Juiiuiy'Mdi : — 

71m  IoIk)  «tM»Ky  niiliiiled  by  a  htated  body  w  proportlonitl  lo  tht 
Imtrth  pow«r  of  the  wl>i>«liito  ti.iiiip«ratiiri:t  of  tli«  l>od\ .  An  tho  loiii' 
pentare  iDcnMtx,  Ihv  iH-rcvnta^^c  of  the  Hhorl  wiivck  viiiittod,  us 
cojupareil  with  tlioxv  of  long  K'n^tli  latliatCNl,  ini-rvaKt-s  ntw  Vi>r>' 
rapidiv ;  Imt  tbii  nb«oliitt^  \aliie  uf  thiit  pt^rrcinluKi*  vitricH  fur 
Iirviipfi.  Kiing  Ktimlb'^t  in  i«»-!Milli'd  '■  hh%f\i  "  (K»i)ir».  Imt 

1-11111(1. l!.lti\ I  1',     lllfll    in    |jii:iii-!>    VUlll    .1    hli'I.lUli-    '.ii^lrl■     irnl    rin  I- "  i', '•  i 

Blirittcc     (iiiU  fliiirt  wuvi-H,  ii  liinilv    l.c  ~aui,  nr* 

fihiM-rvi  il  ii.'^  li';lii.  All  i  rVici<>nt  liK'ht  !:-\ '. lu;  t)(«l\  mu-  i,  ^llorof<.•r^^ 
Mithxtnml  vers  liiuh  tfiiip«ratiireH  ;  it»  riuiiaiiiuf  mirfiwt-,  at  a  f(\\«n 
efltoiency,  shonld  b«  aa  l«rg«  m  pownble ;  ibe  »ab«tMe«  »l  the  tlla- 
DieDt  should  be  tnmaptMntut  or  while  to  miiuiiiiae  the  u&veU  ot 
Uackening:  Uie  aaifitM  of  (he  illuBciiit  dionld  sot  boeome  UMkar 
or  roudi  nidi  vie,  and  ita  naatanco  shonld  inereaae  with  ineraMiog 


Camimn,  fenerftllv  in  the  fortn  of  <»iuiiiin.iriiliuiii,  Ih  found  in 
plaliinni  orr-^  and  iiW  in  cold  mtnd  with  u"it\  and  silver.  It  ix  at 
prcsi'iit  uhuuIIn'  idiiaiiieil  V,v  nlloyiii^  th4-  ruaidiin  which  r«-iuiiin» 
wlii'ii  pUtininn  in  ilisnolvtd  in  tii|uii  regiu,  with  im  tnU,  mirh  nx 
/•ino,  li-ud  iir  tin.  Tho  iwniiuiii  iridiinii  pj»i«r.i  Omrtdn  into  a  limdy- 
dKidi'd  suili'.  and  if  it  i.t  now  ln'iited  in  ii  rurn-nt  uf  t'vvgiMi  it  will 
;S)dit  lip  int<i  iiKiiiiimi  U'ti'ii\id>'  iiikI  iridiniii.  (haniiuin  inuv  tlo'ii  Ki 
ubtitiiicd  l»v  truAtiu^  tiiti  osiuiiuu  tutn>Md<i  wilJi  iui,v  rudufing  ugi-ut. 

Whan  Boir  Anar  von  Walabach  invcmtod  the  newiiwiw  Imiw  aoUM 
ais  yean  afpt,  he  found  it  iinpoaHbla  to  dnw  oanuuni  in  form  of 
wiiO>  andhe  tfnl  tri>'d  tlm  i-xpi'diont  of  ooatfallt  |ilatfnnni  n1r<>  with 
oamiam  and  evaporating'  subficiiuontlv  the  f^aler  part  of  the  plati- 
num. It  WAH  olfHCTvcd,  however,  tiint  ii  platinum  OMniiuiii  nlloy 
WH.1  formed  w  hich  when  t'onliiiniiif;  more  thiin  4  per  cent,  of  pluti- 
nuni-  began  to  iifll  ivhcn  *'  c  riliititmiii  wu»  Ix'inpovuponiti'd.  In 
ordi  r  lo  kci  )!  tin  n  atn;.'.  i  f  jiliitinuiii  btlow  thin  ligure,  the 
liniHhed  lilaineitt  lind  lo  be  uiiuii  jii>u.;t  live  tinned  tbickur  than  ila 
pintinniii  coto.  Xf  miifnrin  phu.miit.  .■.  :<  a  ii^  n  t  obtainable  ill 
tJitcktieii.ieH  l('s.4  tlian  Utfiuini..  it  wul  readily  ba  seou  that  the 
oaminin  filanienta  aonU  not  advantageotuly  ba  mada  in  dianeleia 
helov  0-linm.  Sneh  fUamenta,  however,  an  unl  atdtdda  Ibr  lamps 
eoaaaming  lea*  than  1  ampere. 

The  rtext  and  final  step  waa  to  mix  moat  finely  divided  owninm 
with  certain  OTKanie  bindini;  sulHtanccK  to  a  thick  tciincious  paste. 
Thii  pnsSi'  is  forced  undr-r  hif;h  preiiaure  throo^b  a  diamond  or 
Kiipphiro  die  on  to  n  raiil  whitih  '.s  iti.i  .  ,'i]  about  ui  Buch  a  manner 
that  the  tilaiuunt  in  df-positt^d  n:  li  '  i  ^.  After  JrvinR,  the  organic 
binding  eiibntaiicii  i.s  carlKjniwd  by  tw:it::i'  the  (ilauiinl  it!  vacuo. 
ThiB  pomun  tilniiic'iit.  rich  in  carbon,  i(i  tin  ii  uirml  In  ut.  i  to  on 
intciis<'  iiieand>'><ci-ii('»-  by  an  cloetric  current  in  an  atmu<>pheii.  con- 
tninni;;  much  Ktcaiii  an<l  a  certain  ijuantity  of  reducing  jftuivA.  I'he 
carbon  of  tlio  raw  liloutcnt  chau^cii  into  carbon  oxide  and  carbon 
dioude,  and  after  a  relativaly  aherl  time  the  flUment  conaistii  of 
nnre.  or  very  nearly  pure,  namiwm  only,  the  porcontaffe  of  carbon 
bt-iiig  inHigiiilicant.  AIthou;,'li  llie  denaity  of  the  filamaiM  liaa  ipwttly 
increaMMi  during  this  proo-ss,  the  fikmnrt  ia  alill  ponua  and  ita 
-turfnce  Ih  far  from  umooth.  After  trying  uaourccMfliny  Mvorni  nutans 
of  connrTling  the  tilaiiir-iiC  tu  thf  platinum  loculs,  it  Was  found  that 
ii  very  witiHf.ictorv  inotho<l  was  to  fuse  tlicm  tofji-tht-r  by  the  electri<' 
arc.  Osmium  ih  brittle  when  cold,  but  soft  wlicii  heated,  and  for 
this  rea.Hoii  the  lanipn  !n  f|p  !>t  pr<»p"t  an  rvquirt-d  to  bum  in  a 
defimtt'  p-:>yition. 

Wlion  tbBuiauuta<'turQ  of  this  lamp  was  token  up  by  thu  l)vut!«che 
Oawriiihiirilt  ABtjangaaalhwhaft,  Iba  hi|^ieat  voltMa  that  tba  lamp 
aonfi  ataad  waaST  millB.  After  the  lampa  had  iMon  perfheled  to 
bmni  al  91  volts,  they  were  put  on  the  open  uiarkol.  Tho  lamp 
va]ta((e  waa  aooa  after  bnmgbt  up  to  44  volts,  and  during  the  last 
ftw  auMUiha  a  oonaideraUe  nomber  of  £5  and  78-volt  lamp*  have 
baaa  aeld.  Quite  noantly  Ul^volt  lainpa  bava  apj^aaied. 


The  iilautent  of  an  oBminm  lamp  for  87  volts,  25  o.p.  tHefner 
units),  consuming  1)  watts  per  candle-power,  has  a  diameter  of 
O'tXTinni.  and  a  length  of  2H0iuin.  Tho  radiating  surface  is  from 
a  fti-  mm.  to  <)'2  i>q.  luin.  per  candle-power.  If  an  onlinarv  glow 
lamp  bo  run  at  1^  watts  per  cattdle  power,  iu  radiating  sur^e  per 
canola-powar  ia  only  1*6  aq.  nnn.  Tha  aarbon  fllamant,  thenlbn, 
miat  ba  both  hotter  and  "blaekar"  than  the  oamlnm  fifannmt. 
With  an  inereaae  of  volta;^  of  10  per  cent,  the  current  inereaMS 
6'6  per  eent.  in  the  cnse  of  the  osmium  lamp,  and  12  per  cent.  IB 
tlio  t-aso  of  the  carbon  filament  lamp.  The  corresponding  inereaae 
in  illumitinting  power  is  40  per  eent.  and  80  per  cent,  respectively. 

It  i»  not  possiMi?  i<y  state  definitely  thv  tifc  of  mi  oariiinm  lamp, 
but  a.OOO  lloa^^  iuiM  i  i3cu  rcpeatt-lly  i\.  ccili  d.  l  igs.  1  and  9 
repreM'iit  the  r*'i»ilionsiiip  of  illunnnuiiiij,'  pomr  tu  tune — for  a 
;!7  volt  lump  and  110-volt  lamp.  itsptA'tivily.  llluckoiiint^  o{  ilie? 
btilb  is  very  tare  (ob«ur\'od  in  10  per  cent,  only  of  the  lamps  iiivmau- 
gated  aaftuF). 

Tha  Mirfaoe  of  the  lamp  filaraanl  la  at  Bzit  tomawliat  rou«h,  but 
it  gradually  becomes  smoother,  and  this  is  the  reason  why  the 
cutidlo-powur  increases  during  the  first  250  hours  or  so.  Before  the 
lamp  ia  ready  Att  aale,  it  ia  bamed  in  tha  faofannr  for  aeveial  bona 
fat  ovder  to  Infaiig  lha  ump  op  lo  an  an>ro9dinata|y  Meady  alatoi. 


a  mm  tun        mo   i.noo  i,ero 
no,  L— tau'Esi  Ai.K  v.tiaATiMN  IN  rxNoui-rowiR  orIM4T0(ir 

AtiO  26  ii  (Hsr.NKIkj  (  .1.  (.WMtta  LAMr. 

If  the  lump  is  run  at  less  than  watts  per  candle- |>ower,  the 
Mtructtiral  ciinu^,!  ■>  in  Ihij  filatuont  occur  too  rapidly  for  practical  pur- 
poses. Nevi  rtlii-lr  s-,  Ituiips  cuDStiniing  1  watt  per  candle  power  only, 
have  been  obnfried  to  bum  for  several  hundreds  of  honp*  without 
docrcami  in  light.  When  exposed  to  hard  shocks,  tht  okiikuiu  lamp 
lilaineiit  in  HoniewhHt  muro  hablo  lo  brt':\k  than  the  cirliiiii  liUinri  t, 
but  if  properly  packi'd  the  loss  throUjv''>  i  i  caUas'^  m  tniriNii  iftMuail. 
being  only  about  \k  per  cent.  The»B  Ltuupa  ataiui  Uiu  niioclts  of 
railway  carriage:)  ami  omiiibiuv»  very  well.  Tho  o«niiu)ii  lamip  ie 
cllacieul  also  far  visry  low  v  aliases  and  a  large  number  of  9-Tolt 
lampa  Ihr  minaease  in  ma  in  conneetiaa  with  WNtabk  aeonanlalaca. 
For  a  Ions  time  it  waa  not  poHiUe  to  tmuie  ihin  fihraenta,  hut 
recently  it  has  become  feasiblo  to  reduce  the  diamotor  down  to  OtlSmni. 

After  tho  Taper  had  been  read.  Prof.  Wedding  mentioned  some 
teste  wliieh  pointed  to  the  foot  that  tha  hIafJteninft  of  the  bulb  in 
ocdiuaty  carhon  fUanuot  lantfa  had  no  matlud  elmt  in  < 


Fn.     PianBTAoa  Tmimthmc  n  Caniu-Nmni  op  110  vow 
3S  iHvxn)  o-p.  OsMu  M  Lami'. 

iiig  their  caiidlo-power.  Amongst  a  large  batch  of  ordinary 
16  e.p.  incande»c«nt  lonipa  he  wnstes-iing  there  were  (our  wliii-b 
biirtuMi  14,000  lioiin*.  During  this  time  the  illaminatiiii,'  puwer 
full  to  <'>  c.p.  and  i>  i  .)>.  The  original  glass  bulbs,  winch,  of  cu  ir><c 
were  nitich  blackened,  were  then  replaced  by  fresh  ones  without 
dntiiagini;  the  filament.  The  illnminatiDg  power,  howavar,  had 
nut  bctiutilod  to  any  extent  by  the  substitatioil,  and  Frot.  Wedding 
ooodtulM  tram  this  that  the  black  deposit  inaida  aa  Ineiadflieent 
lamp  of  tha  earbon  type  screens  very  htUe  Ught. 


BOOKS  RECEIVED. 

(Co|i>*<k  of  tbs  nmhrnnmrtioiwd  wwkx  oaa  b*  had  fross  TKi  MhtMaSan  eOce,  east 
tree,  oa  rsctipt  of  ^l>Uab»d  pries.  Add  t  per  osnt.  far  atmad  or  for  feiellialienai) 

■'  Stcani  I'ipes :  Their  Design  and  Construction."  By  W<  H> 
Itoolh.   (I>ondon:  Arohibald  ConataUe  *  Co.,  Ltd.)  fis. 

"Garckc  s  Manual  of  Bleetrioal  UndaHakiiiga,  IflOft."  (Loodoa: 
H7  and  H».  Strand.)    I.hi.  net. 

"Science  Abstract;!."  February,  1905.  bection  A:— Physics. 
Seotion  B :— Eleetmal  Engineoiiiig.  (Liondon :  £.  *  F.  M.  Bpoo.) 
lit  Mt  each. 
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TUS  WAJ&BUOO  AND  CITY  RAILWAY.— VORKIHO 

RESULTS.' 

(('iiHrlilili  il  from  JMtt/i  hill). 

testa  taken  before  iknd  ahortl] 


of  Uw  line»  it  wm  ioand  dineolt  to  Mma  r  nnnUB  wpamU  ooire.  A 


Dnring  the 
rtlwline»it' 

uehomeiter  wm  fixed  in  the  raotomnn'*  wmpaitiMnt  driven  from 


which  arf>  20.vi1b.  apart  throa$^crat  ihp  tiiniieU.  'Uu-  i.  nsslt*  wen> 
not  ontirfly  dntisfivctory,  however.  psjK'c'mll.v  when  plotteil  to  a  Um^ 
base.  The  auUior  now  obtniiiK  very  gootl  renuh*  by  nsiug  k  recorii 
iug  iimlmniC'iit  with  a  papi  r  Rprod  uf  Oin.  |ier  minute;  the  pon  of 
Iho  itiKlniiiicnt  nmrlcH  tlie  paper  aH  each  lamp  i«  pa«M)<l  by  n<e«iiiof 
:i  eonUkct  maker  iiotiinU^il  by  Imnd,  The  dislnncen  Uftween  tike 
markx  on  Die  rMonl  K>ve  the  xpeedu  with  conaidcrable  aeouracy.  U 
«peed»  up  to  itO  utilfw  pta  lioar.  I''ot  higher  iipe«<l»  a  neater  Sfni 
of  fapwr  would  ba  atcaMMry.  Thg  wftti  aamt  ia  Viiii.4uAi 
were  obuintd  !b  fhu  way.  Tho  poiwvr  tMd  oo  Atnin  raiwiNl 


Fib.  4.— Powir  Cubvk  FOVR-(J*ii  Tmaix,  Jum  3,  IBCM. 
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Km.  &— PDirm  Ccms.  Snau  Xotor  Uax.  Dkimmx  U,  19M. 
ooc  of  the  motor  mice  b;  niMiie  of  s  flexlUe  ahaft.   Thi*  in^ved  |  only  on  AMonnt  of  «]igbt  dilTer«noeii  in  driving,  which  di>piMi  1  on 


Ulii<;ili'<fAdory,  however,  due  tn  the  Inr^t'  amount  of  iiiovi  int  iit 
bet»i'i.ii  l\w  bogie  fnuue  nnd  i-ar  b>>dv  on  cnrvca  and  crDi-<in;;>. 
Botter  result*  wore  ohtainr  tl  h\  usin^  a  Htop  w:ilch  and  i  ntt'rin^'  the 
time  OVMy  lOOyde.,  the  i)i!>tiin<'<'S  boinf;  taken  from  tlie  lninp<i. 

*  AImIimI  oF*  Payer  lead  More  the  Tranmya  and  Light  B«llmjr» 
Aiiaaiation  Feh.  IB. 


lip-  motonoan,  but  olno  incordinfj  to  the  cr>n<Tition  of  the  br»li<-' 
blucKs  Mu\  the  rvqairemcntt  of  llic  nei  vice  which  is  being  lun'i- 
tiiiiii  il.  I'  ronj  i.om«  thoiisaiubi  of  re*lii»g»  of  meters  eflnnr:'!?1  up 
un  tlie  tnuns,  il  wnt  found  that  Uic  diwrepancy  betwcun  ili 
laiien  by  the  dillcivnt  inotoruiMi  did  not  osoeed  10  (vr  cent,  rhv 
average  eonaomptian  per  traiii.iiula  Ja  ofatainad  in  tM  tnait  kIimH 
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manner  from  the  ewitclibusiku  luetem,  and  in  given  under  the 
previous  bending.  The  loseei  in  distribution  an  Um  tfasB  S  par 
cent,  of  the  output,  and  have  not  been  allowed  for. 

Tlie  r««»ltK  of  the  pi>Ki<4>iiKer  count  liikcn  on  ThnrHduv,  June  2it, 
IMM.  uru  plotted  ilt  Fig.  *i.  Tlie  paumngeni  pix  hour  curve  waa 
dbUkiiwd  by  coantiog  tlw  numbor  of  pmom  Mitwint  uid  iMving 
tb«  CHtjr  Btalion,  ud  wterint'  the  iMvnncM  of  the  ctmnten  M 
90-luinut«>  intervtkU.  Um  dM  iu  tlic  8««line  ntpncity  rurvo  after 
10:80  p.m.  in  due  to  two  loor-enr  traiu«  being  brought  from  the  City 
lidiugK  to  Wnterloo  u*  p(i««ohgur  trtiinx  to  bo  oxainiuod  and  put 
ready  for  imfHc  the  following  iiiDrnin>;.  1h»  tnin  loMd-factor 
tlmmt'tiont  the  ilnv  in  rjiifulicir.  '%  HO'fi  per  cont..  h  rcKult  which 
\v.;  iiM  111'  pi  act  iriilK  iniiK.««i!ilr  Imt  for  the  use  of  single  cwrM  at 
tit:!,  s  of  ;ni!Vn  .    1  M  it '_'0,IHMI  |.u»«r>ng*r!<  Krf  i'»rr\ti<{  mi  «vit  tir 

fot,';-',v  ilii'.s  i.nii  Sfit'.iui  i',  ;n  s:,iiii>i<  r  ;  iiuTcnii's  tli'' 
train  loiKi-fju'ior  iukI  un  run'  r_,ri':iKiii:is  lt>  lOpiT  cjiil.  T;:i' 


TitB  wwk»  om  per  unit  genera  ted  during  the  half-year  ondisi; 
.Inno,  IWi,  is  given  bt'low.  Managomeiu.  dinnrtor*  and  office 
e\p«nite«,  &c.,  are  oo(  in«laded,  as  the  allocation  of  tboM  chargM 
betwoMi  liw  MTfni  thwrnlumito  nl  tt  nUifmj  it  •  imMar  tfoa 
wkteh  then  w  wnmlaraHo  «Klbr«BM  of  apnaao.  1A«  annabwof 
unit!)  geiieratod  wah  'l09,Rt3 

d. 

Coal,  including  d(ylirery    0'i>37 

Water,  oil  and  other  atorea   00.12 

Wi^M^  including  enginaer-iaH»hame   0'iW6 

CMJ19 

The  total  ifceipta  per  ton-inilo  during  tlie  hitlf-vear  ending  Juna, 
wfii  n-ivm..  ,in,)  ihe  toUl  expenditure  0-32t)d.  The  working 
ixprii^i-  lit  till'  rate  of  47'6.'>  per  cent,  of  the  receipts,  a 


0 
JM 


•M      %m     M4t  ILtt 

Fm.  Ci.— DiAiiiuit  w  ?t 


average  niuiilx'r  of  pnH-n-ngci-M  carriud  per  dsv  during  the  lirst  half 

of  1«M  was  \ljm. 
Tlie  following  ligtircx  inckitio  all  loMea,  nicb  ■■  coal  uwd  Ibr 

Htand  by  and  lighting  up  purpoaM,kttd  Wktor  wed  In  tiM  finiau-iqi 

luilera  and  ecKnouiiaen  amr  cbMuiliii;: — 

I'mried,  half-jmr  mdiiiK  Ivm  90,  IMl. 

Total  coal  uned    S.f4t.KlSil». 

Total  water  to  boilers   M,l»2,900lb. 

Average  temperature  ol  teed  wati-r  to  Imilrr^  ....  llfF. 

Astaal  evaporation  ]>er  pound  of  eual  

Kquivalent  evaporation  pu  noond  of  standard 
coal  frotn  and  at  'il'.r'F.  {ogkidiai  MnnomiimrJ  0-£4*db. 

Total  unit*  gimerated   IMfii'i 

VitilfT  !ii  Jxjilcirf  pf T  nnit  40*4lb. 

Ccal  U)  bnilnu  [itr  utiil_  _  5*401111. 

Unite  used  for  traction  puqioHit   1160,570 

T»in  tna-nulM   6.023.GI0 

Vnits  par  ton-mile  jat  cwitchko&rd)    0  OSi^-J 

Coal  used  )i«r  ton  taile  i.at  Bwitchboaid).....,....  O'SllHb. 

Number  of  (MMmgerB  carried   S,7'J6,7fiO 

VdIIs  ptr  pkmrng/K-mOt  (Mawltehboard)  O-tWlG 

time  lort  during  tho  faalf.jpeMriB  br««kdowiu  sad  delay  s  from 
iill  causes  w«a  O  in  per  crnt.  of  the  tot«1  running  tlmSi  which 
nmouiitk  to  a  total  delay  to  train*  averaging  iilwut  8  nfanilm  per 

Kv'Ai.  Thi'i  ri-HiiIi  i*  ptK>r  when  comp«rod  with  the  eorrenponding 
li  i;t  111  I'niil,  ulii  n  th.  :i):iiii  H  were  only  O'OSI  ptr  cent.,  or  a  total 
.li'hi;,  ui  Ifm  ".Ij.'tn  5  minutes  per  wwk.  Tlicw  n'»iill«  «r<>  ohtniped 
iiiiiitv  till  itM-i  [.lional  conditions  ilmi  fur  Wirrf  htill^^  iliiil\  till  tlm 
four  cftr  tiiU.'is  pro\'idc<1  are  necc-.'iMU'y  to  uiatiil«iii  tlm  .lei  act,  &o 
thM  A  defect  which  tuakos  it  neceettuiry  to  takn  a  train  over  pits 
causes  possibly  four  or  five  iouru«j'«  to  bv  iniKsed  subsequently, 
wbiob  ie  conndend  ae  eqaivaknt  to  •deliN  of  iR  or  90  mmntes. 
Additional  seating  aecomdwdatioB  ie  now  being  provided,  in  order 
that  the  spare  cars  may  be  made  up  into  a  spare  train.  During  the 
half  YGflr  the  totftJ  uutnber  of  trftiti-tuilc-s  waa  0^,t^04f  of  which 
49fie»  were  fonr-oar  tmin.mileo  and  4»JK»  wm  aioi^  ear  train- 


feUowtug  figure*  give  the  coat  in  peoa*  per  taa-nlle  in  Maweetion 
with  th«  generating  atatiao»  dietiinitioci  eimlaai,  trains  and  noton 

Generating  station  •  nuwSng,  Including   wagc«,  eokl. 

water,  oil  and  petty  stores    U-071 

Oi  nt'ialiDg  i^tntitm.  and  ma'.criala  for  repair"  snd 


PUtributlon,  wages  and  materials  lor  cables,  eonjootor 

Bm^^  ttaiot,  wsgas  ■nd'maESiala  fat  maiiinatB, 

ezaminerx  and  cleaners   0-044 

Car  and  motor  repairs,  Inelnding  mgieMdnwtsilBlite 
^         all  bain  sad  molar  lapairwott..   0  0:W 

f  0  144 

NBCUSSION. 

Dr.  AI.KX.  U.  W.  KENNBDT,  In  a  «ritt<in  communication,  con- 
.  gratulktod  Mr.  Jonei  on  the  excellent  results  which  had  been  obtained, 
as  shown  by  the  tcxto.    lie  thought,  however,  that  these  could  be  much 
j  improved  by  the  f  mploiraieat  o<  betteries,  and  U  be  wne  deetgnlM  the 
I  line  over  agsm  he  shonU  BMSt  ee»lati4r  pat  In  a  tatteiy  witt  ao 
enoaliaing  booster 

Mr,B.8IIIXH  aAed  wbellMr  tte  sharp  cones  oouatuttalaaeed  the 
Mood  ellsote  wMoh  ntf^t  be  obtained  bv  coasting  down  the  faca«y 
giadients.  He  was  surprised  that  the  high  boiler  efBciency  was  raised 
by  only  'i  per  cent,  by  the  ose  of  eooi)omiser<i,  and  when  plenty  of  door 
Kpaoe  vima  available  tor  more  boilers  hp  doubled  whether  it  would  be 
a.lM ulili-  to  Instal  eoonomisers  at  .d'.  The  question  as  to  the  relative 
merits  of  tlw  two  tjrpcii  of  eonductor  rail— viz.,  chailnci  section  and  girder 
■estton— was  an  ittpoftaal  eoe,  aad,  psnonally,  h«  thought  Uie  former 
was  to  be  prsfarred,  as  it  was  not  sseored  rigidly  to  the  alcnMrt  or  insu- 
lators. With  regard  to  lha  efetn  el  train  aontraLha  Isaiedth 
be  serious  iixiulji-jij  in  eeaneatiBg  end  dlioanneetnig  he 

bn»tikinf  lip  a  trai!:. 

Mr  T  sTKVKNs  I )i r  uuthor's  statement  with  regard  to  systems 
oi  uain  ccmtru:  wsi  im-iJvadiDg.  The  el*ctromagnetle  system  was  vastly 
aupeiior  u>  the  cli  cuo  posomaitlc,  and  the  two  ought  not  to  appear  in  the 
same  cAtt^ory.  Diieet  control,  such  as  that  used  by  Mr.  Jooos,  neoessl- 
tatad  the  baiMiag  ol  apteial  einale  ears,  whaieas  the  maWnla-antt  nslsni 
dUnat.  HMMwOMialhai^towflMteaitewB 
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In  hi*  rrpty.  Mr.  JOKES  wid  HhU  tlu  gnfimti  ««r«  of  Mima  filne. 

bat  the;  would  have  httn  much  more  to  if  there  had  bc«n  no  carvM. 
RooDOi>ii*er8  were  no(  vory  exp«n«iv<;  in  tin<t  coct.  and  the  maiiiteaaD«e 
charges  on  ihrm  ^i^rt*  n-fNinaiflfTahlf .  He  wa*  not  art  »iir«-  that  the  con- 
ductor mil  of  ihi  in.l  -ccii  -i  V.*-  the  r.gbt  tbm((,  ftli«r  all.  an  llicy 
Buffered  so  Rreativ  iiuni  bioktii  Luiidi.  and  thj»  Hould  probahly  not  o«eur 
to  H>  lar^e  an  extent  if  the  rail  were  oi  gilder  Kdioll.  lispBneace  uught 
him  that  it  was  better  to  have  the  armrSaTM  of  the  natan  on  the  axles 
them«elve«  in  (  iir:  uf  ilii-  f:irt  tim!  '.tifr*  wail  a  rertaiii  amount  of  trouble 
with  iht  wi^JLl^^;<  ;ii  i  r  inniMiixinr .  tui:  (lue  to  vibmtion  in  KOtng  over 
|0intii.  il«  <-ou(ii  not  »Kr<^  with  i>r.  Kenn*'ly  about  the  a<lvligiliilitv  of 
amployinf!  batteiiee,  owing  to  the  trtrable  they  ji%ri-  nni  the  heavy  main- 
(anance  charges  which  could  not  be  avoided,  llogarding  the  multiple- 
nit  fyEtem  of  control,  it  was  easy  to  Kplit  up  trains  on  paper,  but  he  did 
net  think  it  waa  so  eaa;  in  actual  practi  «.  and  he  did  not  know  where  it 
w»«  drinn.  Aceordinf{  tn  '.hf  Bi  ari!  r.f  Trnfli''-;  ripwri'.  n^nilationa  uo 
IhOtnrs  wi>r«  alluweil  in  tin  nnil.;!.-  ri(  ihi  Irii-.ii,  nn  l  Ihiri  fiiri;  the  ailvant- 

M^en  of  the  mattipi*  anit  iys^m  d^appeared,  Tbui,  tho  only  aJteroatire 

Mr.  T.  8TEVKNB  row  fo  inrano  11m  Hthor  thtt  tnlni  mn  aotaallT 
■IpUt  op  on  the  Grent  Nf>rtli<'rn  and  Citjr  SaUimtf,  wlll«h  wmt  OpCnM 

btfoN  the  Board  of  Tradi  I  routtht  torwttd  tlw  IMW  figutetlaB  •toot 
hftving  m  moton  in  tbu  middU  ol  Um  tnin. 


UIGIRIOU  TMTB  ON  THB  YlfinUOrA 

RAILWAY. 

Soiiw  infprp^f ing  icHts.  relating  tn  fh*-  ■'n<>r^v  c<»iii»iinipt>"r.  of 
Irainii  on  iln  ;! n  >  -phiisp  VaUcllinn  r.iilu  'i;, ,  \w  f  i  nnn: .unn  ni.  i  i.\ 
^f*^K«r^.  ^[.  Ni)\i  A  \.  honatt  Uy  thi^  i.  oti^^ri'wt*  of  llto  ittilttkn  Jti&tl- 
.ri  i  f  l.liitruiil  I  i ii!in<fri«.  helil  in  OoUilier  liutt  at  i!olof;na. 
The  ttvtiniK"--  '.oii«iiiii|>uon  of  cncr^'V  per  ton-iiiilo  rfi|u)r(nl  In-  n  train 
running  b«twc«n  l.vcco  and  Sr>tidrio  and  In-tui-cn  Colico  and 
Cbittvomio,  nuigud  fruiu  77  to  M)  wutt-hourH,  Iho  higher  ii^ro 
eoctMgendiiic  to  »  tnln  coadtUBg  of  oa*  molar  cur  only,  and 
di*  lowtr  flxm  nblingtoAtnln  condatiog  of  »  motor  csr  (54  teaa) 
and  four  Or  flvf  trnilor  ciiri>  {60  lo  70  tonK).  The  sturtiiii;  und  stop- 
piOK  points  <in  thfim.-  triul  runs  were  at  Ihc  sninc  nllitudi-.  \Vh*-n 
ninnini{  nt  ii  i>pcv<]  of  tiOkiti.  iDT'it  miles)  per  liunr  on  tho  Itvcl,  u 
Dinijle  motor  i-nr  rviiuirod  nlioul  2M-2  wutt  houns  per  tuii-niile,  the 
eorrn»pond'ni,'  fi-:.»i:ri-x  for  n  imin  of  110  t  >'t>  nrid  I'M)  ton^  being 
■il'7  iind  -ii)  1  >M>ii  ur-  1 1  spectiveli,'.  i  i  r  :n'  ■leriitin^;  a  tmin 
from  rout  to  it  epcvd  of  WJkiii.  (U7'H  miles)  per  liuur,  lui  txpendilurc 
ol  from  SM)  to  100  wstl-hourw  is  ritiuired  per  ton  of  train  wf 
0(  thiii  total  expenditure  miiui'  42  watt-boura  are  rojiiired  for  tiie 
uselantioB  fniwr  of  tho  jums,  uotlwr  18  to  38  watt-hour*  are 
requirod  ttr  Ovaraaoxiii^  train  hfelion,  irliila  the  balancot  i.e.,  from 
80  (o  85  watt'hours  in  expaoded  in  tfaa  atavting  resistance*  or  diMi- 
psted  in  the  cooper  and  iioD.  nio  avataeo  time  for  acceleration 
wiiN  i:{(i  aeconds.  the  diatanoe  eovered  aurin^ir  that  time  K  iue 
1,4'iJOvdH.  lietween  I<eoca  and  Colico,  which  places  are  -lOkni. 
I'24'K  miles)  apart,  there  are  seven  Atoppinj;  places,  uml  it  can  Im^ 
CAlculateJ  from  the  fif^rea  (juoipd  abo\e.  that  tlie  electric  energy 
n  aHted  in  utiirtinK  rf«!>itnii(-c-u  ami  trou  loaaew  averaoeit  lUwul  tf'7 
watt  hours  per  ton  niil<  Huh  i«  lea*  than  dW-flith  01  iheaVMBga 
total  consumption  per  ton  mile. 

It  was  observed  that  a  train  of  1 10  toii»  ran  pritctieall.\  free  down 
a  gradient  of  U'417  per  cent.,  and  if  the  ^odient  wan  »t««)p(.'r  «uerg.v 
VM  ntamad  to  tho  line.  Yfhm  »  train  vreighiiv  190  Mna  twas 
ooaating  down  an  indine  of  9  per  centL  botwcon  Chiavmna  and 
Samolaco  at  H  speed  of  Mkm.  or  90'6  miles  p<'r  hour  <tlie  motors 
Imini;  ronnerted  in  eaaeade),  an  average  of  ('>  w.-itt-liotirs  was 
relnrned  to  the  line  per  ton-mile.  On  two  other  utrelchos  of  line, 
where  the  ^.Tadi-s  were  1'34  per  c«m.  and  M!t  per  n  ut.,  the  energy 
returned  to  the  lino  pvr  ton-iuila  avem^wl  i&i  and  3U  watt-faonn 
respectively .  In  the  ImI  tivo  MM*  tho  tnJn  ifMMd  Ma flS'S  km. 
(;W-8  mil«!<)  p'-r  Ii0!ir. 

Meiwun  ii>  nH  wen  nls  i  iim  Ii  uf  the  toti«l  clectrioil  cnerRV  nup- 
pliud  by  the  pouit-  >iUtliiiii  m  Uurkjej^iu,  and  it  was  fuuii<l  that  thi<< 
mnounted  to  about  1  l,GOI>k«-, -hours  for  a  whole  working  diiy  ifroin 
4  o'olock  in  Iho  luuruiug  to  12  o'clock  at  nighi;.  I  >uring  ihia  time 
tho  train  mllaago  waa  1,886,  comaponding  lu  more  than  1IU,0(IU 
ton-mUea.  It  ia  thna  aeon  tbtl  tho  total  oonanniptinn  tier  ton-mile, 
aa  meaaund  at  Ilia  power  alation,  avemgos  71  uuit-hour.s.  Thi.H 
Rgnro  intdndea  not  emy  the  energy  required  to  pmind  tlie  tmin.s, 
but  covers  all  r-ncr|,'y  for  thr-  liffliting  ami  hefttiiig  of  the  truins,  the 
li^hlinK  of  the  station^  and  the  drivini;  ofthn  repair  i«tiop'<  ul  I.weo. 

'l  lie  tiillowinp  1'  t  rtfurcs  ri  fci  to  the  new  lix'timoliM  s  wliiih  ncri' 
depcribrd  in  /V  '  /  .  i  i ■ /<ijt of  Fel>ni(i<\ H,  p,  0-iO.  OnedftlieM  lneo 
motives  httuln  rejjuiarJy  triiin>of  "iTO  to»i<  ln-twceii  l.eeen  «iid  ("iilie<i 
at  a  speed  of  IV4Uiii,  i:ti>'7  iiiilns)  per  iioiir.  The  iiin\iinuiii  sindient-^ 
iM  twei  ii  lliew  poiiitsi  nre  o(  iilniiil  I  per  cent.,  und  ut  tliene  places 
thij  eiiritiit  tnken  front  the  Iridley  wire-^  i>moilii(eil  to  (pjiu  to 
100  auipcrett,  (he  nortnol  iroUey  xultuKC  beiut;  lI.OOU  volts.  IraiiiH 
woigfainK  4Q0  toot  have  been  run  over  the  eame  line  at  the  lednaed 
•peed  of  nitm.  <194  milae)  per  boar.  On  a  giiadieitt  of  S  per  cent, 
the  laeomatlvo  took  frotn  190  to  tMW  aiaperea  to  atart  »  tmin*of 
390  tone. 


APPUCATIOM  OF  ELECTRICITY  TO  IHDOglSUL 
PDRPOBBS.* 

Bf  t.  r.  V,  MSU.. 

Tlmmgh  the  kiadneee  of  certain  dietingnMied  membenof  tbii 
In.'iUtiition,  the  author  ie  aUe  to  roooid  the  aetnal  nmlu  of 
eteeirioal  ataiions  owned  by  two  laafe  ehipjacdi,  one  of  whim 
Iioiag  paitly  driven     it*  own  ateam-driven  plant  and  partly 

a  town  impbr.  theee  two  OTelem^  i^-im^  entirely  separate  fe<vn  m:t 
iinothor.  The  other  OUmiMe  ie  (inti  oi  i»  ^iiipyard  supplied  frtnu  lU 
own  piH  eniriiie  driven  gonenting  itianL  in  the  fint  ciae^  ihefni 
lowing  particiilitPt  are  neeetaaiy  nr  a pvoper  etitleiamtohecivai 

nf  t)h-  r.->«ii!»-<    VI?  ■ 

1' )ini;i-i-  itiifti.ni  lyi'f.        t   fire.--un  ;  no  sUperbeaL 

l  our  engui££.  each  'i.jit  ii  i-. :  l.OUO  total  ii.i .  UDO  reva.  pa  tatu., 
triple  eipansioD,  condenMan. 

Four  dysamo^,  eaefa  168kw.:  ti73  tulal  kw.,  dinet  aoafM  te  (Bgiah 
eompoood  weoad.  ditoet  eotnnt,  MO  to  MO  valli. 

IM  netera  eoppUed ;  1,«M  total  x.r.  Itoton  WRiag  htm  1  a.*,  it 

tOii.e 

clatB  of  woi  k '.  LDiiiLiiif.i  iiipyard  andenglaa  irai1n> 

MatimniB  load  obaer\ed,  .Wlkw. 

Total  onlta  geaentad  pw  annoa,  9»iJBSS. 

Irfiad,teolor.    per  ecot. 

Class  of  coal  used :  smalUi  lie.  He  ten. 

Pounds  of  coal  per  unit  ganacalan,  74. 

The  totjtl  capital  outlay  on  this  f;et)eratiii<;  plant  ia  £17. IM,  itA 
lUo  foUuwiuf;  Were  the  working  cosIm  for  1'2  ntontha — viz. 

Labour  I  inel'.i  >l:ng  2ri  ;>erc«fnt  for  n  orkiagehaigee)   £631  H  I 

Coal,  a.'.ril  tutir  at  lis  |i.  t   .»   I.RIR  II  II 

Feed  water  at  Hd.  per  l.ixx I  gallons  ............  Q  i 

Ctrralaliog  water— make  op    SI  U  C 

Oil    M  «  » 

Itepaira  and  geneml  itOM    HI   2  1^ 

Works  co«t«  ».«,.♦,.  £J,7:tl  K  i 

OeprtMriati'in      'j  |'«reaat.  ■..«»«<..»*..      611  n  i 

Interest,  I  per  cent   457  •>  3 

Rent,  lalea  and  laMB,  takaa  at » |B(  etnl.  endie 

Himforlatenr   MS  M  1 

Toti.1  costs  <4,010  W  9 

thus  makin;^'  u  total  cost  per  unit  of  ItlM, 
The  hc-cond  example  is  aa  follows  :— 
Number  ol  kk.-'  engtaet,  I. 
Total  B.H  I',,  .iDO. 
Dynamo--,  3. 
Total  kilowatts,  SitS. 

Ilelt  driven,  shont  wound,  direct  current,  230  volu. 
Numb«r  «t  metora.  34. 

.197  total  u  r.   (Motors  vary  (ron  S|  M.r.  to  41  n.f.  each.) 

Class  of  work. shipyard. 

Maiimum  loikd  obserred,  '/07kw. 

I'otal  units  generated  during  foor  moottu.  tU.Ui. 

Lood.&Mter,  U  per  cent. 

Oolt  ot  gae,  Ie.  ed.  per  i.oio  cable  It 

I>itring  theee  fonr  montha  the  followfaiit  wen  the  aaoeriatmd 

Number  of  unit*  generated  daring  the  fear  neafhs'  test=8s,s!)j 
Town  gM,  ».uoo,(iM  obWo  II.  at  le.  «d.  per  MOOfb.  tm  o  to 

KoKino  nnddyaamooll  ,   'i<  i  ' 

VVa'^Ct  and  atone   '>  9  >'| 

Itepair.H    5  i<i  ^ 

Water   S   •  > 

Labour    (H  W  I 

loteraalanddaptaeiatido    i^o  n  o 

xvn  I  « 

.N.U.— No  aeconnt  allowed  (oi  sopenriilon  er  feaaial  artaUuhv**' 

obat^"  a  or  rating  of  niadiinery. 

Tlu!  eost  represents  ri7ad.  per  unit.  From  theso  two  cMUiif''* 
It  will  (h-  H'i  ti  that  there  i?,  u  variation  in  eo«l  |«'r  unit  fro;ii  stf  ; 
rately  driven  plimt  of  respoeiulile  dimensions  from  l  Ofd.  to  li'  •  • 
It  i»  <mly  tail'  to  piiiiit  oiil  tliiit  thfi  average  vacuum  in  the  foni  ' 
caBc  l^  only  about  l.'iiii..  and  that  the  steam  pipe  lervl  in  of  ^'i>'' 
length,  lnjth  of  which  a|ie  facLorn  uhicli  must  operate  againj* 
eo»t»  ;  thuK  tile  results  would  ha^  i  l>  n  !  ■  tier  hud  llieie  berneOlli' 
eireiilntiii);  water,  and  a  better  steam  pipe  ranse,  or  ft  moile i ate diJ'J' 
of  superheat.  AUo,  in  the  latter  oooe  it  wiU  beobtfervetl  ibmt  lli' 
dvttiMiHW  ate  belt-driven,  wbicliiutist  aeeount  for  probably  ailw' 

per  eent.  lues  of  power  wbidi  wovU  be  saved  by  direct  .ir . 
I  In  tho  other  hand,  tiw  ptaut  inaialled  probably  represents  'i ' 

eboapest  capital  exiieilditlUO  OD  account  of  the  hitjhcr  speed  "f 
belt-drnoii  ilvnaiiios. 

The  author  has  always  conleiidoil  that  m  works  requiring  i«tB 
iiOO.OUO  to.  say.  l,00t>.OCi0  units  per  atmiini,  with  »  load-factor 

AlMtnwt  o(  Paper  read  helore  the  North  Bast  Omet  laitiwilsa  aC 
Engineers  and  BMplialMeni  en  Fridagr  last. 
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flOtoMiwreaBt.,  tiweortwill  be  fonnd  to  Tar>- tnuu  l-3Sd.  to  Id. 
par  mh ;  an<)  ho  is  of  opinioD  lli«t,laoldn|{  M  tfaeqaMtion  broadly, 
UM  taking  into  dne  aoeoant  fen  adaqiMte  dapreciBtion  of  plant  and 

nvorage  cost  of  liDkaep  tut,  » Wriu<]  of  '20  vears,  M.  11  about 
tliv  luwe-Ht  limit  for  iaataNttfoiM or  the  u/.c  stated.  He  i 
of  course,  ilint  there  are  upw-ial  ciuhm  in  whiili.  citli«  r  tliroush  an 
alinomial  ami  cxcellpiil  loail-fiictor.  or  thruii*;h  the  iitiliiiutiou  of 
blasl-funiaw  piw  .;,  the  <.ohi  is  iiiutcriallv  rcdiictd  iwlow  this  tiRure. 
Ttii'se,  hoMiM  r,  ipiilf  il;.t  cxciptioin,  anil  lie  affiiius  uithoiu 
four  of  conlmdiitx.n  tliiit  llic  u'trnr  il'ty  of  inKtallatious  will  bf 
iOUUltD  IwTO  costs  \vith;n  the  limits  ciliil. 

As  totlw  ttdvantaj,'t!i  ot  tla-  worl(»  saviug  the  capital  expenditure, 
IM  rM|ioiuibility  involwMl  in  luring  down  ibeir  own  phint,  or  iba 
loM  rqweMnted  by  tha  valaable  apaeo  occupiod  ;  tho  iatyantol 
KMaea  which  rMult  from  haviiic  tho  inncliineiy  laa^y  dniidg  many 
niorninRsin  tiw  year  after  holidays  >vitliont  IhaeaitUntyoftMnMn 
ttttning  in,  or  dnrins  olaol:  tiiitps ;  and  the  frequent  special  arrango- 
lM«nt»  rKjuii-.'il  i<i  bo  made  for  working  ni^ht  Khifts— all  tbew  items, 
whirh  umy  !«■  put  lo  tlie  ( n-.lit  ot  the  outaide  power  stations  point 
of  w..\v.  will  1m'  .IflUt  with  liitiT  in  the  Paper.  Now  let  lit  turn  to 
tin-  otlicT  Bull'  (if  thf  ijiif-stion  viz..  supply  to  works  (riuii  <.\u«iilo 
sources.  Whether  it  be  a  powiT  company  like  the  Tviu-iub  r.jwor 
Co.,  or  tt  municipal  work*  »mh  iw  Stindcrland,  what  will  bu  said 
will  ba  tma  ct  noat  stationa,  and  may  be  considered  us  gcnorally 
appUeahla  to  alL  Tha  fint  and  most  obvious  saving  is  in  the  capital 
outlay  per  kilowatt.  The  foUowing  ourva  (Fig.  1)  givaa  tha  ralatkm 
of  the  cost  per  kfloiwatt  faatwaan  atatioaa  vieybm  iwtwoan  SltOkw. 
and  1 0.000k  w. 

Miiny  independent  planu  do  not  oxeeed  900kw.  in  extent,  while 

the  two  pow.  r  fiiAliona  refemid  to  liave  actually  exceeded  nr  an' 
n«-«riiii,'  till'  IukIlt  limit.  Now  if.  a»  the  diagram  sliowi'.  tin  ojii^illrr 
inmallntion  cost  t'4.'>  p.  r  kilowatt  installi'il  (which  liu'iiri'  iiu  ludi  s 
buildij1(^.  bnili  r^.  1  h^^iiu  h,  sleaui  iii]ii')<.  coiiiletwi s.  ilviiaiiiii.s  and 
switchboards  completely  eijiiippcd,  on  the  one  hand  ;  or  biiihlingH 

(to 


fHrh-rtH 
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and  gas  cnijiiK-s.  wuli  i  t.i'.ik?.  il\iuiino«  luul  s«  ilc/hboards  completely 
e<)nipped,  on  the  otiicr  iianil  :  and  also  includes,  for  ob\  imif.  jiur 
p(is(  s  (if  sul'i  ty.  spare  plant  fppresentiiiK  pn>bBbly  wmu  'II  ;h  r  Cfiit. 
of  the  rapacity  of  the  running'  plant  ,  it  is  obvious  that  tJio  l(J.(NMJkw. 
station,  costing  ahont  J^Mt  per  kilowatt,  can  alTord  to  spend  money 
outside  tha  station  in  laying  cables  and  fixing  transforming 
nwehiaaiy,  and  yat  be  aUe  to  effect  a  conaUeiafala  aavinB  on 
the  caDltai  amn.  It  must  alao  be  eqoa%  ahvlous  tiial,  wUle  a 
docenl  loail  factor  of  anythin);  between  15  and  85  per  cant,  may  be 
obtailieil  in  an  indep>ndent  installalion,  yet  the  combination  of 
a  do/en  and,  11  /nrlion,  several  do/en  such  works  in  one  station 
must  result  in  n  fur  lii  tter  load-factor,  which  is,  in  priu'ticc.  fouiui 
to  be  anything'  iVoin  I'l  to  per  nut.  This  improved  load-factor 
at  the  ri'sulliuit  statuin  is  ouio-;  to  the  non  syiichroiiiMii  of  the 
various  inuximuin  diui  imlH  011  thu  siMrul  svorks,  and  is  known 
aiiiuiig  station  mifineurs  as  the  "djMr>iily  factor."  The  author 
knows  examples  where  liie  rosullaiit  maximum  loai  at  a  generating 
atotlaaia  onto  aamoao  par  cant,  fli  tho  iBiagntladlBtaloflhaiaitiiina. 
Thia,  obflondjr,  meona  (hat  a  ghran  aBKHUitof  j^kat  inatalM  at  the 
powir  stnticm  is  able  todenl  witB  a  moeh  larger  total  of  hotse-powor  of 
(iiotors  installed  in  various  woiiia  than  the  tame  plant  could  possibly 
deal  with  if  it  were  split  up  into  a  Uttmbor  of  small  iiidvp«tiidctit 
installation^.  The  term  "load-factor,"  as  used  in  this  I*np«r,  is 
tile  ratio  of  ihi'  actual  units  gonieratMl  in  any  giveu  time  to  the  unita 
which  would  be  ^.'uix  rateil  wore  tha  pbot  worloBg  Motuiaoaaty  at 

full  loHll  <lliri'      tll!lt  llUU'. 

Till  ^1  nil  i  .i  i  iii  cs  iipi  11  which  11  power  station  may  be  reasonably 
«ypn»iil  Ui  supply  current  is  shown  in  Fig  'i.  This  scale  is  based 
iq^on  tho  practical  capital  cost  of  a  large  power  station  equipped 
with  modern  appliances,  and  tlio  remaining  ligiirce  ot  fael,  store*, 
wages  and  olber  estabiiahiuent  charges,  are  takon  Crooi  aotnal 
pnactlaal  RonHa.  Ftg.  8,  whieh  daala  with  the  ooot  of*  mall  local 
Matiou  insulled  for  the  supply  of  Urge  works,  deiuoaattatea  at  onee 
tha  inflnencc  of  ila  capital  cost  upon  the  units  generated,  and  the 
•eonomy  which  can  b«  obtained  from  the  congeBtnlion  ot  many 
tin  ona  b%  powar  atatioii;  ovwi  thia  doaa 


not  take  into  aeeoimt  Iba  importaut  detail  already  referred  to— vfai., 
tha  diverai^  fhelor."  Fmni  thaaa  two  dii^^Mna  it  will  be  possiUa 
for  any  director  of  works  to  aeo  the  nkttva  oaals  flur  hi>,  particular 


factory  which  will  rc«uU  from  either  the  town  main  or  his  own  plant. 
There  arc  other  etoiioniic  reasons  why  works  should,  in  most 

oases,  purchase  tin  ir  ponnr  rnthcrthan  inst.il  !i  separate  gi»ni  rating 
plant  -  "\irtiiio  bluft-.  ai-.i  h<}  iirraiif;<'il  withmu  iin\  tioublc 

ill  the  «  a_\  nf  k<  I  pivii'  !i]iei  iiil  uit-n  for  wotkiiiis'  ti>  bb*  f<bift»  in 
the  local  power  stiaio:;  ;  oi;  holidays  there  would  Iji-  no  ssorry 
from  having  to  light  up  boilers  or  start  gaa  enginett,  and  having 
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the  ma«-hinei'y  reiuly  to  nin  and  no  men  turning  in ;  the  luauu- 
facturcr  is  saved  the  capital  cost  of  tho  generating  plant,  and 
the  space  which  the  generating  plant  woidd  occupy  has  u  great 
value  for  other  pnrpoaea:  and,  furtlior,  be  baa  not  to  tronbla 
himself  ahoat  antiqaation  of  plant  or  mui«  efficient  methoda  of 
generating  eleetrictty  in  the  future.  It  will  lie  granted  that  tuotors 
which  are  capable  of  working  from  to  OA  per  cent,  eflici)  ncy 
f  aoeovdiag  to  the  ratio  of  their  load)  will  prabalMy  not  bo  aopeneded 
qr  aiqr  imm  owtMuiaal  piiiaa  nwvar  la  tft  fntnia.  On  tho 
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other  Imnd,  tJie  uiauufociurcr  is  vntirel^'  dependent  on  on  auuide 
Mtnrm  of  Mpply— and  Mm  inuuinMnoD  bmIc*  and  iMinfomiinB 
madiiiimy  intvoduce  a  fiirthw  ■kuMnt  of  bicdidovni  wbiabt 
tlmiRb  ntuply  K'UBrded  uRninst  as  frr  M  akill  will  alloWi  **  H  lactor 
wUdb  raunot  )>e  iiegliRible,  II  b«bovM  •  maniifnctarer.  Iherefero, 
to  E«e  that,  in  becoium(;  dependent  on  an  iHitMde  power  or  mipply 
station,  the  cubles  are  diiplicatc-d.  and  an  ful<M[uat«  nnnibcr  of 
rei^erv.  tirtnsfonnerH  should  be  iiiaial«d  npoo.  FrOItt  A  COfUpariMja 
of  1 1;^--  i  .ind  <<  one  geu  the  roUowinnNmllsforoutputa  of  lOO.OUO 
or  luoitj  liuita  per  annum  ' 


t/oad-factor. 
I'er  cent. 

demanded. 

Prk*  (ram  powc 

Bopptjr. 

Vmee. 

r    Piice  from  own 
looal  iMou- 
Vtwt, 

•S 

J.SU 
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1-75 

ao 

1,752 
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«,tM 

0-ce 

OK 

ao 

7.00M 

O-fi'.' 

0  so 

19m  dadlMtumB  to  be  made  froui  iho  diiigruiuii  mrvrred  lu  oliow 
that  tiM  bufacr  Um  load-fiMlor  o(  a  particuMr  iMtaUnttoD  the  leso 
MftMUi  is  ttwra  for  tfae  fvt^imt  ot  power  fiom  mi  outaUa  company, 
■ad  Um  awre  aimae  for  toitallinir  one's  «n  pla&t :  at  a  Wd  ftiotor 
of  60  par  oml.  the  ooal*  are  identical,  and  tot  lead-focten  altove  50 
per  cent,  the  power  ran  be  more  eeononiicnlly  Rononited  on  the 
Hpot.  But  aa  thiH  only  ftp|plie«  to  cxroptioiinl  plnnts,  such  lu 
pumping  or  paper  milU  working  <><mtiiii!im^1v,  nvi}  Ir  i  a  not  apply 
to  eni^ne  works  and  *hipyA<-d>  Itiixi  ii.'  i  l.  i  l  (m  i;  i  .1  imderJOpcr 
eent.,  the  inference  i»  tfml  the  greater  niiiubcr  of  wurka  ia  tliis 
district  will  bcne6i  from  eo-opiiratioo  hf  baeoiaiBf  eonaumata  of 
one  general  power  -mpply. 

With  i«);nrd  to  the  comparnlive  adviuitftKcs  of  direct-current  and 
altatnatinK  poU-pluwe  current*,  the  co»l«  and  weights  of  lootoia  are 
In  favour  of  the  Uwee-phat«  type.  The  aiartiag  and  aUminf  an 
quite  as  easily  and  aa  aMnooiicany  carried  aut,  and  the  only 
objection  which  one  can  offer  tu  the  threo-piiaae  tuater  is  ita  leiia 
eaiiy  variation  in  upeed  when  <-onipariH)  with  it*  dinct-cr.rrent 
competitor.  It  it)  trtie  that  220  volts  direct  current  is  reputed  to 
be  safer  than  2*20  volt*  alternating,  but  n«  fatalities  have  occurred 
in  both  cases,  andn*  very  tjmny  pmph-  hnvr-  had  dozens  of  -hri 
from  both  aysteim  liiuu.ful  r'n.lt^.  ilure  is  little  U,  \n-  -u..! 

in  favour  of  either  one  or  the  other  in  tiuh  n  -y-  ei.  <»ii  thr  w;i.  K-. 
therefore,  the  author  is  of  opinion  that  tin  simph  '.iiii  r-  ph  is*' 
inductioa  motor  in  taudi  more  likely  to  gaai  Uvi>ur  tiian  even 
ito  qnito  ajiB|la  difael eturant  rival.'  In  point  of  efficieoojr,  the 
diieet-enrmit  motor  ha*  the  advantage  at  preneut,  and  i^^  prolmbi}-, 
fa<oni  phy»icjtl  reasons,  likely  to  oontimie  to  have  the  advaalage. 
The  eOicicncieK  of  varioui<  moton  of  liath  olnenni  an  gananlly  a* 
given  in  the  foilowiiiig  uUa  :— 

BrmcDEStniK  nae  Euwraiicij. 
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Particular  works  inUHt,  of  coar»e,  require  paiiiLuliU'  iipplication, 
and aa  the  anthor  is  able  lo  speak  i[iiite  disinterestedly,  he  strongly 
adtriMa  Jnanufacturcni  to  pav  the  uuall  additional  expense  incurred 
by  the  iaea  of  a  raeqgnlaBd  aiactiiail  enertto  adviae  tlieu  upon  the 
application  of  eloetifieity  to  their  luaehinea.  It  i»  iMnentable  to 
find  that  many  of  th«  economies  which  ou(;ht  to  be  rightly  obtained 
by  thn  triplication  of  electricity,  iind  by  the  iiiilial  expeii^tf  which 
it  nece-.s;irily  incurs,  are  larjjrly  ihm  iiuiitcd  by  (hi-  absurd  iiK-thods 
by  whicli  mcitont  are  applied  to  tlieii-  work,  hi  ^nuie  caws  lines 
of  cotinterHhaftiiiK  are  ret;un<d,  mj  n.*  to  group  a  niimtxT  uf 
iUii'  1  11),-,  ii:urliiii,  -  driven  by  one  lurge  motor,  running  often  nt 
lejyi  than  hull  ioatl,  or.  in  oiIkt  cn«'->.  faiii<  uriK'nallv  runmiig  at 
'iO<l  revs.  ptT  nun.  are  driu-ii  eli-cli  ivally  nt  a  liiuch-illertaj-ed  speed, 
ami  the  necessarily  iiiem-amil  p<nv,-r  wliicli  the  tiiol.'ri  lake  up 
i*  a  toiirre  of  aniiizrincnl  t4)  tlx-  liiiuiufaettircr,  wlio  soiuetiiucs 
appears  ijjuorani  of  the  fact  tlial  ii»  the  spood  lucrejvse.t,  so  the 


power  repaired  enliea.   Tbew  are  ■ome  of  tta  ataetiad  

which  a  prafeeiiona)  conanllant  can  and  oogfat  to  be  able  to  prevent. 
The  judietoac  gronping  of  motors  or  a^phoation  of  sinsle  motors  k> 
apeeial  tooU.  and  the  relation  of  their  initial  eapttal  eoat  to  the 
genemi  working  e\peD«ea  (Aer  tlwir  imtallation,  ie  in  many 
a  eomplii-ated  prnbleni.  upon  whirh  it  is  snbmitted  only  one  wbc 
has  made  a  special  study  of  such  applications  is  competent  to  aiivii*. 
It  would  be  unfair  to  ibe  s'eneral  industries  of  the  country  if.  whtn 
called  upon  lo  luaki  l!;-  n,  t  e.-isarily  great  sacrilices  in  »cr»ppins 
their  original  iuithu«N  of  drivini;,  and  sub«tiluiiii»;  a  more  efficiei-l 
electrical  motor,  every  rare  were  not  taken  to  adopt  at  onoc  th,- 
most  euunumicul  method  iu  outlay,  and  the  mo«t  efficient  in  practiei 


The  author  ia  of  ttpinion  that  S80  volla  fbr  en^ne  woriia  anl 

shipryards  is  a  sufficiently  hi|{h  pressure  lo  adopt.  It  is  a  matter  of 
common  Icnowledj^e,  especially  with  direct  current,  that  if  there  I* 
two  eondttrtOrB  with  a  difTorviice  of.  aay,  'iM>  voltti  between  ibeiu. 
one  oft]iam(tbe  negative)  in  course  of  time  iK'Coitteit  approxitiiatf-li 
of  the  same  potential  as  earth.  .\  shock  at  '2;'iO  volts,  except  under 
very  special  circumstances,  iji  not  in  itifelf  dangerous,  but  sbauld 
tkeTf  tip  in  a  'shipyard,  for  instasn'e  !in  electrieaJ  winch,  subjeet  to  »l! 
^^.;^l^h,■l^,  tlirn  a  «(iihiii!i:i  ■.t3ii'l;:i^'  mi  v.  rv  ilH-jiip  i^rounH  wbo 
fjfuuipeti  ibi:  naked  part  ot  tlie  "  live  "  cable  or  part  of  the  iivtcaino 
would  get  a  very  severe  sliock.  wilieh  might  liave  OTOn  dial  reinilt. 
'lite  aaihur  would  urse  upon  maimfaeliMan  the  naoaeiiiy  of  good 
naleriala  and  a  eoin^ate  matallie  pMlaelioa  of  the  eaUea. 

8nb-diviaioa  ia  a  verr  aeeeaaaiir  Caetor,  and  it  pan  in  higt 
works  to  have  a  large  switchboard  controlling  n  number  nf  iii'li 
vidnni  cireuils,  each  governing  a  group  of  tools.  Test"  ought  lo  W 
insisted  upon  weekly,  and  the  author  suggests  ihni  n  log  Iwok  h* 
kept  in  which  the  daily  readings  of  the  tueters  should  be  nia4B,aBd 
which  Khonld  also  cont«m  ,i  rccrinl  <»f  the  weekly  tests. 

\  ii  riinlini'  i  iiii.  iil^  nf  ^iinii  imuiinal  preestirc  as  direct  cur 
rents  hnvelo  Ix  i;u>r.  o;ui  luliy  ^-n  n'ic.l,  for  whereas  the  virtual  or 
mean  volttigi-  is.  ■■ii,'. .  --'iH.  ilu'  in  f  ial  uiumtjjiiu.  vi.  Uage  is  ,1.V2  vall«- 
i^lill,  such  liMbihiies  can  Imt  made  impossible  by  adopting  the  uiufk 
expeilu-nt  of  a  continuous  metailie  eovaring  for  aU  caMaa  ahWihin 
the  swiurhes  and  thtrting  gear — and  earthing  the  molar  ftaaM^ 
With  iheae  preeautiona  there  ia  not  ao  much  danger  about  an  eli-r 
hrical  aystotu  a*  there  ia  froin.tlie  belting  of  an  ordinary  cuunl«r»lufl- 
.^ny  liability  of  (ire  is  altogether  removed  in  tliia  w^,  pntridiai 
that  common  tense  is  exercised  in  gitarding  each  cirmut  at  th*  ^ 
tributing  switchboard  by  fuses  or  automatic  cut-outa. 

There  is  only  one  more  point  to  mention,  but  one  by  which  t 
manufacturer  s'urting  to  electnf  v  h;s  wirks  can  save  a  good  deal  of 
capilid  outlay.  Wherever  poesililo,  it  -<h<jiiiil  Uf  liic  iiim  to  grMip 
tf.r  lutichiuery  and  tools  iu  sucii  a  «»y  a.i  lo  adopt  three  sices  o' 
Ill^jlLlr.  !uid  let  us  say.  for  example,  !!0  h.k,  IS  ii.r.  a' d  5  ll.P.  It 
tiuB  way  a  spare  armature  for  etuili  type  of  motor  will  probsblv  Ik 
ionnd  to  be  auJBeiaiit,  and  ihna  the  eapital  aipenditnri  oa  apM** 
will  he  conaideraUy  rednead.  It  ie  quite  true  that  a  eompliaalita 
enanea  in  many  casea  from  the  ^  ariuty  of  speeds  at  which  Uiob  ban 
to  be  driren.  bnt  the  atithor  dues  not  think  that  this  is  as  bml  m  it 
imagined,  and  in  special  cases,  rather  than  instai  a  fourth  n.-vc- 
iiiotor,  he  would  be  inclined  to  modify  the  speed  through  geancf 
of  some  kiml,  even  at  the  risk  of  some  loss  in  efficiency.  Tliea. 
llie  starting  switches,  the  switchboard  panels  and  iiistniiiicnts  eeiiM 
ijf.  ii!r,-l<\  «nv,  of  two  ^izct  Ui  suit  the  three  cla«w«  of  motor,  »nl 
ilr^s  ;:'..'i.  Mill  Mi:ii(  -v-tem  instead  of  tli;'  ten  ti^qucnt 
iuu  Kr«ii4  viiriiity  of  instruments  one  sees  instailiMi.  In  a  'i^*P 
cnr<-fiilly  laid  out,  the  cables  can  also  probably  be  arranged  te  ■* 
covered  by  two  seetionsi.  The  arc  binips  should  be.  if  pOMiUfc* 
the  aame  pattern,  and  the  resistance  or  choking  cwk  in  eonnectioa 
with  thorn  ehonld  !«'  of  preei^iely  the  same  potlem.  Thus  «  W7 
simple  and  oa.<ily  niiderstood  syrtem  will  bo  adopted  with  a  rosuIljWl 
miniiiiuiij  first  co»ii.  I f  rontinnoaa'CniTent  dyiMinos  be  iii»tal]M 
the  adoption  of  iho  lhr«e  sizes  sncgested  can  also  be  probsbly 
arranged;  and  tlio  same  size  of  carbon  brush  (though  a  differeni 
number  of  each.  ■■S  rr.^irso)  can  be  utilised,  and  thus  only 
size  and  style  ul  .  iirl-Mn  be  kept  in  tnc  k  It  will  be  conveniec; 
to  have  a  small  portaUi'  b1f>w<>r  :l^  an  nuxiliary.  mounted  jO  » 
trolley,  by  moans  of  which  lln  iiiiili  rs  , m  1,.  thoroiigldy  blownMIt 
from  lime  to  time.  It  is  8<ivisablc,  of  coimo.^to  have  a  tdtaW 
enclosed  motor,  although  mther  more  expi^nKire  in  fiMt  eort  fc* 
soiuc  temperature  limit.  Vul,  even  iu  ihie  caae  ft  w  •dw** 
Qccaaionallv  to  have  thaiu  thairauid4}r  blown  out  and  freed  tm 
doKt  One'  of  the  ereateat  dinenltioe  wliieh  mannfaeturers  hsvc  - 
to  ii-«i  ertain  the  atixe  of  motor  lo  attach  to  cortain  msehiiici 
liny  oa-c.  with  diTect-CMrreiit  installation*,  it  ie  always  ad\  i-iH'- 
Imvc  till-  motors  ennipoiiud-wound,  and  in  ra-TS  of  int.rtmtl'f' 
w,>rk.  siii  li  a.H  with  punching  and  shearing  machines.  a«  an  cvtP'iu'' 
1  \ainpli-,  it  i<  m-i-i'.-^sars  lo  supplement  the  motor  by  n  heavy  fly 
wlKel.  In  thr  t  iisf  nf  ^irftin  dri\en  works  there  too  many  i""''!"'** 
uf  such  li;;iir<  <  a»  M.  p>'r  liiii--,e  power  hour,  or  less,  b«-ing  gi** 
which.  wlicM  nnnlyiKil,  an-  soon  pre.  .1  tu  .  .mtrtin  nu-rely  the  fo<« 
of  fuel  -ind  htorcs-  not  the  whol.t  of  u.t  v,,«;c».  and  oulyi*  vaj* 
iilrii  of  the  rcpalr^,  with  no  |iro\ision  for  depreeiatlOO  Ol  P**" 
nuiug.  iiilLii  St  on  VApilal  outlay  ot  giiicial  sinKrintendenBtt 
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PARLUnNTART  IHTELUOENCE. 


Th«  following  bills  won  read  a  B«coad  tito*  during  tb«  w«ek  : — 

House  ot  Lordc  Momliiy,  Feb  97  -  -Charinc  Cri'-fs  \  Stiaml  Klpclrieity 
Sapplj,  Cily  of  Ix^niijn  EIrctric  Lit^hUrv:,  (ru-purl  A  Fureham  Titkui 
mrnyn,  Uetiopolilau  bitciiio  Hupply  (Aetoo  i,  MetropoUian  Electno  Hoppljr 
tOmal  9vm»th)  N'oiih  iMraffolilM  KImMo  Pmr  Siqiplr.  Wtal 
CttmbwlMiA  Tnuuwayt  (ExUuIod  of  ITline). 

HoUM.'  ot  Commotu,  Monday,  Feb.  37  ■  AV'rHarvTiainway*,  AecrinK- 
ton  Curporation,  Birmisfiliara  Cor|ior»Uui>,  l<<  Iton  Coiporation,  Hootiv 
Corporation.  Col«M>  Corporalion.CrojdonCorjxirslitni.nitiitiii  r-iriKsratinn, 
SV  ckport  ('or|toratioD,  Swansea  CorporatloD 

Wrdnvsday,  Maivh  1 : — Andovar  LiRhtiDK  .lad  I'vivvti,  \\  lijUuhupi:! 
and  Uow  Builwi^,  WallM  on  I  hamci-  KIcctho  Supply. 

A  bill  to  create  •  llia^rter  <  f  Cijinm(>tce  and  Industry  wa«  preaenled  in 
ihi'  Uoiue  ot  Commoiui  on  Tuti<la\,  imfl  h&n  h«'n  nriTi-ictl  u>  ht  i-nA  u 
mcond  time  on  Honda  v 

TIte  Heck moiid Mike  Urban  Uittritt  Council  Dili,  which  was  ralvrn  d  i-i 
k»  StwdioR  Orders  Commitlo*,  i»  to  b«  allowed  to  p<roce»d. 

Tlw  WlKan  Corporation  Bill  hiw  hern  allowMl  to  prooefd  by  Ibe 
SIIIBMiK  Oi-ders  Cnnimittn'  proTidvd  the  conaent  of  the  Ajpull  Crban 
IXalritl  Council  in  obtained  to  I  ho  eonstnictiuo  of  the  proposed  tramwaya 
in  that  arm     Fni'inp  t>ii'  rnnwnt.  the  trainaaya  are  lu  br  vi[th:U:iv.D 

Tfii  (  <:■■.■  niry  'rrnini»»\-  bJI,  which  was  rtpuittd  l.--.  llic  i  Xinnim-M  ifi 
Dot  havmjt  complied  with  Ktaodioff  Uid«a,  M»  been  abandoned.  The 
bill  aouKfat  an  aziaiiBifM  of  tina  Isr  Uw  ««B*lraeliaa  ot  MilaiB  miUk^ 
tnuDways. 

The  London  County  Cooocll  (General  TowcrH)  Bill  has  btwn  put  down 
(or  *eeond  reading  on  Thursday,  March  16.  Sir  Frederick  Banbury  baa 
ft  molion  dowB  far  th*  lejtsUoB  «l  i%rt  XV.  of  this  bill  •liioh  (ivcb 
ffa«  IiOB4imBoniKhCaMaMtota««rtoBadBiifatlwtii»iitaliw 

TbtM  motions  tro  down  for  movioK  the  reje«|iM  «|  the  proposal  to 
earn  tnuway*  orer  the  bridges  and  alt<ni<  Viclotta  BnbMiknient  when 

the  London  County  Council  Tramways  liili  c «jtiie»  on  >nr  Ttoni  rcAjirR 
in  the  Uouie  oi  i'in::tui>r,--  Tlic  lucUKinH  un-  liy  Mr.  Wiiitmrire.  Sir 
Ftedeliok  UMibuty  and  Mr.  Allan  Qlbbs.  The  Dill  has  been  put  dowu 
Ik  foMDd  mdiagm  Ttmtey  aut. 


POST  OrriOE  LOMDON  telephone  aYSIEM. 

The  P0STMASTKH-(;KSEHAL.  in  replying  to  Sir  T.  Hewnr  in  the 
House  of  C<u»m<ma  on  Wednesday,  said  llist  II  Tort  OBIm  UltphoiK: 
eiolianftv!)  were  open  in  the  I^ndon  are*  on  Deo.  SI  UkI.  and  Uif  i:  .milM't 
ot  «iili«ertbm'  MepboDes  working  in  coonectlon  with  them  was  'J2,ihi. 
KM«lM«it«f  tl»  ftKUMlfMtlhjNjsble  lor  the  UM  of  these  instrunrnta. 
W4    dltaHMWItlMt  mnivid  CBnag  tbs  year  IWM,  wm  flse.'ltlS. 


ROYAL  COMMISSION  ON  UWJHUr  tEAmCl 

In  the  HouH)  ot  Commnm  ™  WnJiif  i1.\y, 

Mr,  SCHWANN  atkni  II:. ■  Snn-nry  p(  Sdii..^  fur  the  Umiw  I>i  i>artin«nt 
wtx  n  the  report  of  the  (  omniiltes  wbicli  has  deliberated  upoii  the  atifel 
traiiio  ot  Loudon  woaU  Im  Inid  oaan  Um  tabW* 

Mr.  AKEKS  lHil'nLAS.  In  •  printed  n^.tM  In  WM  iiilgfBwd  by 

tbi.-  Itiiyul  r'ii:im)K:<inn  Bpp<ilF>t<°d  to  inijmre  ml«  the  mMDaal  toMOMiliMI 
and  Iriuvrimit  jii  I.:<iHl>.ri  tti.ii  ■hu\  it-  i>i>w  iionaidorlilgthijr  |l(f(fl|b(lt 
evuld  not  ttfttc  exactly  when  it  would  b«  proaenUd. 


LEGAL  DfTELUOENCB. 

In  ihtCbMiMn  UitWaB  M  Xante  Mr.  liutice  Kekewich  delivered 
hn  iMcmd  jUAsniMit  In  Oda  euf^  Tbs  MU«n  was  fully  reported  in 
7/  '  KUilrichin  for  Jan.  20,  and  Feb.  17  and  24. 

Ilia  LoTilEtiip  said  thai  ««  usual  at  the  .>omiluaion  ot  the  arKumenlM  in 
a  patent  cast  h<>  found  ilut  the  primfiry  Ditjm-t  una  io  ccnrtia*  thi'  -inri'l- 
llcalion.    Tliat  wa.«,  to  ason-.a^i:  (i.  ;,;   ili.   [.  .ii  ntt^'-  .  l  .ltnirnt:- 

wbftlKr  tbi?  monopoly  whiiti  hv  »\lt^,  ii  .iikiidunts  to  liaw  lofrioKcd  ««.^ 
f  iillicirntlT  described  *ud  cUinied,  Bat  oos  ma  mtt  (MM  With  tb«i 
litninary  iv'estion.  What  was  the  ■peaBeallon  II  «M  Ao  duty  ot 
tlitt  <'Miirt  lo  cwfti  1-  '  Till-  nririnal  ^pr«iReatl«n  had  been  largely 
amfiiii'.  i,  «n4  lii.  hi n-  rnlmi ni-  li  .  i  been  cfl«i^ted  merely  by  the  eratiun 
ot  ci-riain  passages  and  worda.  AmendiueiitK  might  If  made  thus  or  by 
othtf  Mliiodi.  The  ousstioB  wag  whether  for  construing  ihe  dpecifiea- 
tion  as  it  now  itood,»hleh««siin(toiibtedly  the  in^trament  to  be  con;itrii«il, 
he  wait  at  liberty  (o  read  and  consider  th<r  erased  language.  ConxitUrlnB 
it  a.-,  a  ijuestion  of  principle,  it  admitted  only  one  aoawer.  The  intention 
ot  till' partic!!  l-.i  n  l  iiiimeul  iuu»t  be  a.  c.  rtiiined  from  th.:  luriKii  >/tj  in 
whieh  thiit  Inl.  iiL:ii:i  exprESspd,  ariJ  liu-ri'  ■■■■li'^  ti:ii.-.oii  (or  ticaliiii.: 
II  apiriAcalion  ditlerently  from  04it«r  documents,  whether  it  be  regarded 
B«  a  grant  hf  lh«  Cram  or  n  toatnol  betweui  tb*  patentee  and  the 
public.    Ban  tha  nanDdad  ipaadaatinn  via  the  doattmeDt  on  wbieta  the 

IwiwaMMEiavdid 


or  did  not  disolose  an  invention  whioh  they  h»<i  infrin^^d.  nml  therefore, 
unless  an  exception  could  be  established  in  t.ivuar  of  d^^^.im.n-.!^  of  t):is 
partioular  oharaoter.  the  amended  (peciflcatioa  alone  cuu,Id  be 
Older  to  ascertain  the  true  oonstnMOatti  It  was,  ot  oourse,  often  nec«*- 
aary  in  oonetniing  one  docomMll  to  irater  to  others,  and  u>  Acta  of 
t'&iliaintnl.  tt'c,  Thrr»»w3s, »*,li'!i«t  nneanlhority  whieii  «.i|i|>n-t<'il  liiii  '.litw 

I  HalUT^^l' y /'  lI(hi^'.;on  auA  r.^.n  ifhj^virwi>(  If..  prin:'iplrlwMricorrf<;t. 
be  ihooght  sec.  l(*  of  the  Fate'it  ,\  •.  l  -'-.S,  preclud*  1  liofcn  l*nta  trom 
referring  to  the  erased  lines.  I'i.at  enactment  eoabl«4  .applications  for 
leave  to  amend  and  opposition  t<;uieu>  to  b>  heard  by  ihu  Comptroller, 
with  a  right  of  appeal  to  the  law  onijem.  and  provided  by  sub- see.  H  that  no 
amendment  «lmll  be  allawe>l  tliat  would  make  the  spcclSeation  or  amended 
cUirii  fM»  invention  snbstatili vtly  liirRm-  than  or  »ubal«nllii!ly  iTifF.-rcot 
(roiM  ih'f  invention  ciiti:rir<l  l/y  itic  ~p<.fili.  lai  /ii  an  it  stood  b^;' atncud. 
silent ;  "  and  aub-scc.  9  said  "  leave  to  amend  ibaU  be  oonclasive  as  to 
the  right  ot  Ik*  ftttj  ta  nka  tha  aMModtntat  aJlowaJ,  «>oep4  ia  onaa  ol 
fraud,  and  the  amaoAiiaBl  dull  In  all  aavtl  and  fitt  all  pomoaea  Im 
ii  t-ni>'J  to  form  part  of  tl »  specilioation."   Did  not  thai  exelode  the 

II  t'int'cc<  to  the  erased  licei  fo;  whioh  defendants  contended?  In  Hoser 
r  \'  It  !  ■  thr  Ilnjsi'  ot  Ijords  dislinctly  df-fidei  that  n  refnrence  to 
tht  I  L  .  1  :ui5  yiis  impoesible.  Hl.i  n«\t  >1  ity  ■  iis.irlain  tlm 
luraiiin^  ii(  amended  upecilieation.  It  was  a  soniewbal  vorU>«e 
document  and  ahareil  the  omamoa  da<Ml«f  apaoidaatioBi,  for  notwith- 
standing a  full  drwription  of  the  nattataatmed  artielt«  to  wfaich  it 
isferred,  and  "f  tticlr  j  rsrttr:4l  nporalion,  as&i^ted  by  figures  on  which 
uki  quecUon  sro  c  Tticic  iv  bt^^ange  want  of  precision  and  liiLjdiiy 
in  Ihe  language  employed,  and  (he  claims  were  not  so  framed  as 
lo  aptly  fit  the  ioNeiition  dcseribed.  Thnt  on  which  special  .itreas 
wa«  laid  ill  the  desoriptlon  wait  omitted  fn>m  the  claiiiiit  altOKOther. 
Nevertlieless,  tbe  point  for  deoislon  wa.<i  a  narrow  one.  The  object  of 
the  alleged  invention  was  lirat  to  increw-s*  tbe  life  of  carlmiu  in  arc 
tmiifi .  and  necoiidly  to  imjirovi'  the  quality  of  liKfii.  Wiih  ihr  <oi"ond 
objicl  he  was  not  ooneern-'d,  lie  .vas  only  oonti  rno'l  >vi',h  the  In- n wsod 
life  of  the  carbona.  That  was  iotcoded  to  bs^cflected  by  enclosing  tba 
carbons  in  a  gloss  envetoj 
small  aperture  through  ' 

I  seape.  eo  as  to  prevent  asplorion.  So  lor  he  bad  in  his  own  languagx 
described  that  about  wbioh  there  was  no  content,  bat  plaintiffii  said  (and 
iitiliMts  they  OOUld  say  so  truthfully  thr-y  «5u!il  nfrt  mamtiiln  their  ft->li(5n) 
tiui'.  ihc  fliiKS  envelope  must  be  tmal^.iunl  limt  ■.mnlltiw  nn  ivrll  m  In-lii 
oess  wat  ot  the  ttaaoaca  of  the  invention.  It  was  reasonably  clear  on  the 
evidnaa  that  a  maUaavalapa  waa  aaaentiai  to  oemplela  anaoesa,  bat  lha 
qaestioll  wM  wbefber  thli  was  clearly  iitated  in  tba  «pe«ifl«atioa. 
The  Bpiirp"  'tndonMHIy  ptiintiyf  to  a  ?msll  fr.vplrjpfi.  and  thit  mtpht  bo 
IsUl  n  III  aid  of  Ihr  ini]'LTft"rl  iJ(;i*criptjHji  .n  thf  l^tt.'ri'rt'Sr  ;  biit.on  the 
nUier  hand,  tbe  olaiius  i<oi>tatne(t  nu  teteiriaiiss  whatever  to  umalinestH 
and  althoogh  that  wait  nut  a  fatal  defeet,  onemustattribute  some  weight 
to  it.  It  was,  19  »»j  the  least,  atrani^e  that  a  patentee  should  omit 
from  bi«  elaiui*,  wlil<'h  were  nanMCOO*.  all  reference  whatever  to  Ml 
esa«Dlial  nurt  of  hif  invtotion.  All  objections  and  eritioiinu  notwidi- 
staodinii.  n.  wiiu  .if  nplninn  thst  ih<t  putetiti'i'  Vmw  thai  a  kmhiU  onvelope 
wae  est!  ntia!.  mul  lh»t  if  not  tiir  :-vir  ail.  a-'u  c,  iL  w\«  int.  :iilo<5  lo  im' 
tbe  main  advance  on  previous  knowledge,  and  that  he  had  said  this 
Is  nrflalaribamtlait  nma.  In  ttaa  aataat  a(  liit  danrinHoB  ot  Ibn 
nnuar  b  whfcli  he  aairfad  oat  Ub  in*anliaa,  ha  alalad  ttalfaa  nada 
the  envelope  "  suflioienUy  small  in  size."  It  was  an  awkward  exprea^ 
Kion,  beeaoae  sulUciently  ouxhl  to  b«  followed  by  language  explain. 
InR  for  «>hal  th*  s-mii!lnt>«(i  wsfi  to  hf  snffi-r-ipnt.  tut  it  was  left 
cntiri-ly  al  )mh<\  .Still  it  -.vii':  n  liiitmrt  indiMluin  tint  Ihi-  i-tni'. 
lope  must  bo  small.  Further  on.  he  said  >'  1  am  enabled  to  maiio  the 
Inninnnnt  or  tnnilnaanl  andoainv  anaatafa  Stat,  or  Itaa  in  dlaoatat." 
Mttwn  daaeriblDg  hia  maantloR  by  nlmnae  to  H^tcb,  he  spoke  of  a 
transparent  or  translucent  onve!o]»  prpfembly  made  of  pIaT<;  nnd  not  to 
eicetd  3in.,and  preferably  less,  m  lunninmul  liiainolt-i  and  ary  du  -ii  c  i 
length."  itnd  further  nn  he  said  that  tb«  small  arc  euclosing  envelope  pre- 
vented I'  sitiiitiiiii  of  the  gases  and  maintained  them  at  a  greater  degree 
of  density  than  woul  i  be  possible  with  a  \*tftr  envelope.  lie  therefore 
thought  tnoee  p&sMiwii.  read  in  connection  with  tbe  rest  of  the  description, 
not  merely  indicitecl  tbe  patentee's  view  that  a  small  en\  elope  was 
di-iriilik'  and  an  iLii{<n>vem<'iit  but  itstcl  that  bis  invention  was  not 
tliout  il.  He  hii  Loid»!ii])|  was  entitled  to  reKard  the 
common  knowledge  at  tlie  date  of  the  patent.  Tba  patantea  told  Ibcni 
~  '  ~  cnmbna  kad  baaa  taamnlas 


dm  mMif  ■laaid,  hrt  lannBi  at  Ika  tov  » 
i  imdt  tba  aaaied  air  in  tha  amalopa  aontd 

asploiion.   So  tax  he  had  in  his  own  languacx 


infailnrai, 


that  the  nacetiiljr  ol  an  airtight  i_  ^,  

all  efforts  to  prodnee  it  bad,  so  (ar  a<  ni  waa  wmntt 
but  tbera  was  no  statement  that  tb«  liaa  ot  tha  an*  , 
oottsidaratlim,  and  they  knew,  in  tact,  that  tha  T4lna  at  thia 

improvement  had  nr>i  \vvn  Rin«pnl. 

AitSUminR  that  ^'hkIIiio^:^  wai.  an  essential  pitrt  <>!  tlm  mvi-niii.'n  at) 
deacribed,  there  waa  a  further  quealion  whether  amallncsi*  wa«  nulliciently 
defined.  Tba  Bktantaa  bcian  fej  nwatim  TOinalj  of  an  enveiopa  aof- 
fiuiently  small  in  afae,  and  he  afterwaidi  epoke  twiae  of  an  enveiopa  Sin. 
or  '.1  t(t<  in  difimfipr.  Wat  kr  "i  hf  renSrirteil  in  an  cnvi-lop*  ot  that  ^i^e? 
It  hiul  littiMi  (o'.uiii  tiiiii  ;in  vim  l:>pi-  o!  a  ruibi-r  liirjior  diiiueter  produced 
better  resttiu,  and  wan  ^'uinni.  rciHliv  u-ii'-ii.  i  ia<;  had  to  iiear  in  mind  the 
object  io  view —namely,  to  incrraso  the  life  <>f  the  carbons— and  what  be 
understood  the  patentee  to  mean  was  liiiU  if  you  could  employ  an  envelope 
ot  Hu.  or  leas  in  diameter  jon  wooM  thereby  increaae  Ihe  life  of  the  carbons 
to  tbe  maximum  pttssibiti.  Then  knowing,  an  he  clearly  did,  that  the 
iiullir  tlifl  envelope  tlie  grctit^r  wo«  tln'  :i  1-  jI  pxpio5ion.  he  did  niA 
iii<  nn  lo  im  ar  tliat  rink  lo  a  danK'croii  i  rrin.  H'liat  he  really  .iinirr 
stood  the  patentee  lu  say  wa^  this  :  "  .Mukr  your  envelope  :iiii.  or  It^  in 
diameter  if  you  can  without  destroyicp.'  >tt^  utility,  bot  at  an;  rata  BtakaH 
«o  small  Ifaai  it  will  bo  uaeM  in  tneraasinK  lha  Ufa  ot  tha  caiboaa."  Hla 
waa  that  an  anrabvi  ot      lln.  I 
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wiw  OORBlruclcd  according  to  tb€  Eiwciflration,  wan  sufficiently  described 
ttMNiaand  might  fairly  be  eaid  tobemadeacccrdinK  top]»intifT'.'iinTc-QtioD. 
Th«  requisition  of  tichloeu  mwi  luil  I*  1i  fi  i-nt  I'f  :         It  wa*  InKiftP-tl 
on  In  the  cltftrr*t  miinnor  posgiiilc,  lurl  al  .mvs  i  ih  ;tir  prnvi  .■  :lirv;  th 
envcloM!,  thoagb  pnctiul^  Ugbt,  matt  aiiow  a  steady  oatflow  of  gases 
trom  tM  bapb  B»riM|»1h>p«lMiin  did  not  reallj  know  why,  by  eombined 
tightneas  and  flnalfaleaa,  UMre  emild  be  atteiBed  K^oltfi  which  had 
Utbctto  bMnnnoUMnable,  l^ut  lio  uw  thai  il  coold  he  di<ne  and  told  the 
psMlfl  how  to  do  it.    Utility  hid  hfaa  challenRpd,  but  thorn  wfti*  no 
qursiion  l!mt  li»m{'»  iwnguucttd  more  or  less  on  the  linea  of  the  Uoward 
fiai'  n;  h  t'\  i"i  n  U-..I  iii  .1  Eold  in  large numbera,  and  had  proved  a  com- 
mercial EuceesB.    Defend&ota  b;  imilating  the  plaiutiSii  baul  theuifelTeK 
llfMithAitBgaSMt  «(MiBwvtgaii*  «a«HlMioii.  Jil  *H  nUe  mM  dwi 
iHitt  hwl  iKWM  coommnliiuj  unAil  but  not  bMo  mSty  k  Ump  con- 
■truct<r<l  uecurditiK  to  lli«  Ildvaiil  patrnt,  but  oD«  which  conotitutr^l  an 
improvcmrnl  thtrcon  and  with  <^n(  ii  difTerener-  as  Diadr  the  Ino  things 
dissinrt,  snd  it  wns  irrRf<t  t!;;it       in  -rsB'T'l  li**"  Af  (ho  carbons  rould  Ho. 
.lud.  Ill  tai".  iud  h--'.n.  .ittiinol  •litlmu:  ? 'II:  ■  -  g  -Mr  direotioin  vi  lUv 
Howard  (Katt  ui,  and  ii  via^.  i'uuticiiJ>  i:«iiIkiu  thiit  no  lamp  coni<tructi>d 
•trictly  in  aOGOrdanee  with  Ihiii  MlAnt  ha*l  b«t>n  in  eomaaerekl  OM.  On 
«Hfa«r  Kidi-  (hcr»  had  ht^-n  rondtiet«d  a  □umb<  r  of  fii{i*rinMliM.  Tbow 
(xperiraentH  had  in-cn  proved,  itod  a  good  deal  of  time  had  been  spent  in 
examining  and  cross. examining  witneeees  who  proved  them.  Theresult. 
to  bit  Lordship'!!  mind,  was  to  'diow  the  utter  futility  of  eipiirimc-Dta 
eondoctedin  the  manner  in  which  thcM  experimentJi  had  b««n  eundu<!tvd 
Fur  rcMArch  a  mnomu^t,  of  oour«e.  work  alone  in  hiitciwn  Ubornlorv.  but 
for  the  purpOKMoI  «tidMlo<:  intended  to  carry  weight  with  a  tribunal  cor 
ocmcd  in  determining  racb  a  qowtion  as  here  came  up  for  decision,  somc' 
thini-'fir  ilifTtri  n«ira«To<ic;  •  d  AltlntoghhiBlxvrdahipdidnotfora  mc-.ii'  r 
sngj-'f  -t  tlint  o::  c:'.\itT  -i-lc  t!;trt'  Im  l  been  any  inteiittuu  n.it  to  act  (.»iil  v 
or  In  avoid  discovery  at  ib«  truth,  it  wan  reiilly  Inipori^iblc  to  ii«C4>rtain 
by  croc«  rxaml nation  why  there  hud  be«n  obtaiitr<l  first  by  one.  and  then 
by  the  othpr,[rt>oll«  at  variaccc  with  the  experience  of  thos«  by  whom  the 
[articoUr  eiperimMit  was  nu4  made.   It  wan  suggested  by  delend:tnl^ 
that  lome  ezpefinMnla  ahoold  h»  made  by  an  independent  expert.  His 
I/>rdship  did  not  se*  hi»  way  u>  directing  thit  t  >  1 1  lone,  nnd  rell-Mtion 
convinced  him  tJiat  il  winild  have  b«en  U5el<  »  -  '.m  .In ,  t  it.  Experiment^ 
b;  an  indvpaaakat  maa,  bowercr  "killed  and  however  trugtwottay,  would 
■o(  Im  mwhalwiy  bmoM  naiiher  party  wooW  ha  foHa  nn  tlist  Mm 
otptrinivnla  had  boen  condiuited  precisely  wtfh  fb«  materbtb  and  in  Uie 
manner  ollegni  to  be  iieeeriiary  for  acomplftc  tt^t    PetlmpK  an  indiprn 
dent  expert  might  bt'  of  a.tsifitanei!  in  watching  the  rii|M^rinii-nLs  rn^dc 
tir-:t  by  "R-'  p-irly  ami  rfii  ii  h\  •'si-  olti.  r  at.]  inff.rm  t!"f-  court  whetlior 
hdli  5  III  ;lir  I  (j:-  nu:.  nttf  liii  !  I'l  in  •■n^Kiiiiir.-.ii  wiih  that  identity  of 

materia)  and  of  all  the  surrounding  circumstances  which  waac«aeuti«i  ii 
it  «aa  dMiiad  la  tMl  aoa  ataaal  spaMiMt  b]r«BellNr,biilUa  IiwMip 
wu  oonTiosBd  that  no  mf*  sondnilaa  eonid  b*  ml«d  on  tha  •xperinMnlc 
excrpt,  indi'«d,  the  one  tliat  tht-y  were  incondtiEive. 

Turning  to  the  other  evidence  on  the  question  of  utility  he  had  already 
noticed  that  lairp!;  hmi  not  been  made,  and  certainly  had  not  been  com 
mereially  used,  slm  Lly  .iccording  to  the  Howaid  patent.  Tlie  patriiW  e'  ^ 
notion  that  hia  iauip«  would  leuaire  a  lower  voltage  than  other  type;  of 
lamps  had  be«n  cgolmdleM  »j  iiixperieni.-*,  aod  Uie  m«thods  dcsaribed 
by  him  for  cecuring  tilt  MIMMkry  tightness  had  given  way  to  others 
which  ha<I  been  found  more  tlTective.  It  might  be  that  in  3ome  other 
matters  there  had  been  a  departure  from  the  (crnu  of  the  nix  cificaiion, 
and  that  ihoiie  dcFaitures  had  not  merely  a.'^ured  the  Kiu'c'r<iti  of  the 
manafactured  article,  but  had  aided  u>  incrca-ii^  thnt  tincce^s  bcyocd  the 
aaugitini;  anticip«tion  o(  the  piUeiitiw.  Ncverthe]c:^<,  it  seemed  to  his 
Iiordabip  ole&r  «n  the  evldenco  (bat  nlalDtlila  bad  constructed  and 
iMKdj  mod  lana|W  whicli  wen  ht  their  piiainttal  character  Howard 
liimpB,  and  th»t  the  vana'i^no  were  merely  accretinnit  which,  nut- 
V.  ii  t,  tuniliti  j  that  they  .  n  i:  improvements  that  no  one  would 
now  think  of  msiiing  lamps  without  them,  yet  did  not  dei-troy  or 
reduce  to  a  ne$iiigibla  qnantity  the  e^^^ential  characterUtics  of  the 
Howard  lamp,  Si.  to  the  i|iic>.lion  of  infringement,  there  realiy  w.u 
Do  doubt  that  the  lami^  manofaclured  by  defendant*  were  cub-itan. 
lially  idrtUKaJ  with  thc^e  manufactured  b>  pIainliffl^  Ther--  were 
dilTerencea  of  detail  of  courjie.  but  in  what  he  hud  ternied  the 
i-iiential  char«eteri«lici<  of  the  Howard  lamp  they  really  were  iden- 
tical. U  lb«r«  were  no  Mtcb  e«««al4al  eharacteristic?,  or  if  the  varia- 
llMM  aad  ImyrovanMlltt  which  ancriBIUie  bad  di<  tnUd  w  altered  the 
Chataatet  o(  tlw  lamp  that  H  aoabl  no  longer  fx  projierly  regarded  an 
conntiuctrd  according  to  the  Howard  -peeitication,  Ihen,  of  eoui'-c, 
deftnd&Dts  wtie  entitled  to  aucct-ed ;  b.il  il  hf^  \  iew  on  thc^c  f uliject--  wa- 
f!rht  it  Fuf  sssrily  fillnw^d  thxt  ih-f  -ilnnt:--  t'sd  infringed  the  jiatent 
\.  :  ■•■il  m  |.;.i!niiiTj 

He  would  DOW  consider  the  >jUc.<lion  whether  the  patent  bad  been  aoli- 
aipaled.  In  mpport  oC  their  eoniemlon  Ibat  il  had  btea  aotfaai^alid,  dafni- 
dantB  pat  In  wrcfal  prior  tptelAcatimiii.  and  trndgly  >«lied  on  num  than 

on>  (if  them.  NVverlhelr^'^.  his  Lordship  thought  it  n>'C< -I'fary  tn  mention 
lint-  iitily-  niimrlv,  that  o(  llenr.l-lev.  In-*.).  It  might  b<'  that  il  ll<i\Mird'» 
inveniijm  w:>s  antir  j-atcii  l>y  H>ard:;:iy.  It  h;i,  anti<'i|<iii< ,1  liy.iiln  rs 
but  lie  Wilt  un  tied  that  if  l:earj«li-y's  |mli  iit  «:ci-  :in  m.tli'ip..ti'  n.  unLiluT 
was  aortU  ooiiiideration.  ikard^iey,  ihj  li.-ubt,  o.ime  near  to  ilowaid, 
and,  a*  admiited  by  Nr.  Swiobaroe,  ha  had  ibc  idea  lo  which  praeiieal 
effMl  wu*  altenrard*  Jtivra  by  Howard,   lie  aaw  tite  value  of  tlghinent 

and  ihc  n>'i  (  -  -ity  of  c<'ml>lllint'  li  lit        ;  'A  itll  .1  ei.:  iH  k  -t  I  .iim  iMn' 

tor  the  t  -  hi*  -A  he.aLii  .hm^  fn.m  ili.  <-ii.  |.  iii;  .  n . ,  I.  .p.  I'.iii  'ht  .|i.i 
i]'jt  St*'  Ihk*  ijti|Kiit.Lii<  t>f  tiialiing  liml  ,  tn  i<i>iM/  i  ir,*  l-ipt*  -mall  '1  hert? 
lore,  he  C'  ltd  n^'l  said  to  hrwe  jniu-ipAtr-iJ  liiiu.irtl  nnff-  ji  b*f  trMf 
th«t.  ii>  Urnd  on  iM.b.il(  ol  the  'i' fesulaut  •,  u  cfiupf  Itiit  wui»iuiui  uiiglil 
Iim4w«a  ft  Howacd  lamp  with  Uoafdelvy  N  apeoideation  uIom  to  guide 
hiB*.  It  waa  Mlmittail  that  no  one  aver  did  thi»,  and  the  mme  icmaik 
-«a»  appGaabie  w  the  otlmr  fipeciikatiani  on  which  delendanip  relied. 


That,  of  course,  was  not  conclusive,  but  it  waa  of  tionic  weighl  TbM 
might  b«  a  complete  and  unanswerable  paper  upcciticatioQ  »t  a  patent, 
And  if  one  be  produced  it  would  not  avail  the  patenleo  t» 
>  ly  that  no  one  hwl  ever  pnt  it  in  practice.  But  when  u 
here  it  waa  well  known  that  the  jiarticular  object  war  highly 
daaltahhi  of  atliiiUBaut  and  (hat  fha  aMalnmeat  theroof  would  ensum 
eommaniial  aiMeeai,  then  the  tut  that  an  alleged  pip«r  antiei(«- 
tion  — int«nded  lo  attain  that  very  ohji'«t~had  iit-ver  lieen  put  in  praetiee, 
WH*  ttrongly  tcndiDg  lo  the  <'nnclii><ion  that  the  alleged  anticipation  «ti 
not  coni|>lc'te.  But  il  was  urgni  that  alth<<i:(;V>  it  hud  ii'  \.  r  In'cn  iove  a 
rompetent  workman  might,  and  readily  ..o  il  ;,  {.r  <iiu''-  -i  .-  .)d  *  [amp 
ha  titoEe  used  by  plaiotifls  and  defendanti)  with  Uearditlcy'ii  Koccificalion 
aihiioalyiaalnalimia.  Ikat  ba  Im,  m4  MaiA  M  Uia  Mifam 
he  thoogbl  it  mint  bo  traa ;  but  thero  wti  a  nlhwy  In  tho  staleaMmwbeii 
u«<'d  tu9uppi^rt  iho  argmiienl  that  Howard  was  anticipated  by  B^aiddiy. 
Since  lleariii^ley'i)  lime  there  had  been  n  laiige  adN-ance  incamoKni  know 
If.f),-r  r  f  t*;-!-!?  v.nfcd  in  such  matters,  and  it  by  no  iii.  firii  f.  !;-*!  .)  tbst 
;li.  oi.iiiii.  !•  !:•  'Korkman  of  lH8'i  could  or  wo>::il  li:i-.f  |  r;:.i;j  •  i;  i  limp 
which  would  come  eatiy  to  the  workman  of  to-day.  The  Howard  patent 
wa«  daiod  AngMt,  WBS.  and  tha  itoaetioD  waa  whether  at  that  liawb 
eleven  y<«n  af|«r  Btardnley'a  patent,  the  latter  wonid  have  emdilcd  a  coen- 
pelcnt  workman  to  construct  a  tamp  accofttf (•  to  Howard**  specificitlion 
and  vrith  the  advantages  which  he  »«cureil  1  h  j  <  idenon  etmvinct^l  liim 
that  the  advance  of  knowledge  had  not  at  that  time  been  FUtlicient  for 
thai  purpose.  Itcard^ley  did  not  instrnet  the  public  that  n  small  encIoEing 
envelope  wa«  riuentittl  to  KtiCun;  the  desired  re.^utl — that  was.  to  increiue 
■hf  life  of  the  earltons  and  DO  one  had  discovered  this  before  Ihinui. 
.\s  I'  the  question  of  subject  matter,  it  struck  his  Lordship  from  tbn  «ut- 
: '-i  that  there  wait  n  diffic  ilty  in  supporting  a  patent  for  it  Hi<  cniicli: 
rit>n  on  ihis  point  hud  !  •  <  n  nrri\ed  at  with  nxjrc  hejsilalion  than  en  any 
other  |>oint.  He  oould  not  help  thinking  that  in  order  to  Mi]|po(t 
Howard's  pnlenl  aa  resardrd  »ub;ect  mutter  it  was  ncoeHuy  to 
go  at  least  as  far  aa  bad  ever  been  gone  in  that  diioction.  It  wal 
true  that  Uoward  iTombined  lightnt.ss  and  smalln&ss.  and  that  bodi 
were  required  to  produce  a  lamp  having  the  efTect  that  he  omMB' 
plated,  but  the  necestity  of  I ightiie.':!!  was  thoriiughly  known  Maxt. 
and  what  he  really  discovered  »a»  the  n«ii'«sity  of  smallnes;.  Kay  i  . 
Martibail  waii  eit«d  an  a  cunclueive  autboriv  against  pkiotiSs,  but  it 
■aaiBad  Ifaat  the  real  obfet-tioii  to  (hat  piktmit  waa  that  the  paitiaakt 
mode  of  using  the  spinning  tnamhuie,  whieh  waa  aot^fht  to  he  jmlMledi 
was  known  before.  Might  it  not  fairly  be  wiid  that  Howard  lilHOfenid 
iiirAns  of  UMng  tile  enclo.Ning  envelope,  the  benetil  of  which  tbc  WOltd 
hiKl  not  known  before,  wht  n  tte  ciaid  tliat  to  make  it  really  useful  it  nioit 
bu  madi  tnialler  than  any  nli  ,  li  l  ad  up  to  then  been  employed The 
deusions  io  the  Edison  ease*  were  luUal  tuwaide  the  support  of  I'lC 
pal«Bt,tor,  aa  ha  imdeialoodtham,  thvahowadthat  thanarilol  Edim's 
iDTOition  oomi<teil  whoHy  in  lha  aaa  af  a  aaiboB  fblnwr  than  aayoa* 
hud  u»cd  pttvloaily,  aao  yet  bit  Mttnt  ana  vfiM.  naiBtib,iahii 
judgment,  wera  eatiUed  la  tha  nHet  oanal  in  w«  aaata  tut  lha  aaila  el 

Ihr-  acti'  n 

Mi.  XEHUKI.L  a*ked  h.r  [..-idfliiii  '.■  r  n  i  iiln:  it.;  ihc  [.l./i  iiffs' 
paieiit  had  )i<«n  ill  queiit.uii,  &iid  Itir  a  certilicate  of  breaches,  and  hi^ 
l^ordohip  asaenbcd, 

Mr.  BOUsFIKT.l)  Mid  that  tb«  dattndant*  weald  probably  like  to  «o 
farther,  and  asketl  his  Lordship  t:>  stay  the  operation  of  the  injunction  at 
any  rate  until  the  appeal  was  heard. 

His  I.OItDSBlP:  Not  the  injunction  against  the  f.utlier  manafacluTC 
and  sale. 

Ml.  BULSVIELt)  said  defendant*  were  very  Urge  in.mufactuurs  of 
thaia  fannpiL  Ai-inming  that  his  Lordship'i-  judgment  »'as  rcvi med  in 
tha  rDOrtof  .\ppeal,  that  meant  that  in  '.be  meantime,  if  the  iiijnin  ti.^n 
vva.i  noi  stayed,  dik-ndaiits"  bu^ineis  would  be  turned  ujiside  down.  His 
I/Ord.ihip  would  remrniber  that  defendant!)  had  Ix^eii  doing  this  lor  ntAQV 
years  without  interference,  and  pluintilT*  hod  not  l^edire  thought  it  vcvttti 
while  to  take  any  'iteps  to  put  the  muttt  r  tn  the  test.  It  tiic  oixcilUoBaf 
the  ioiunetiOD  was  not  sl.-iyed,  and  his  Lortl^hip'5  judgment  wo.*  rfveweA 
the  defeiidanta  would  sutler  a  Ion  which  i  o  I  not  possibly  be  Cfn 
|R'n.sali'd  lor  in  any  way.  It  wiis  u.^u  il  ii  i^li  i.anes  as  these.  Mhiri 
there  were  Mtrlciis  poiiitii  betaet  n  plnuilitls  and  defendants,  to  stay  tlie 
oper.ition  ol  the  injunction  ptndin/  an  appeal. 

Uia  LOUL'iiilU'  ^aid  he  couiti  not  «««  wby  a  lasD  aboald  be  eoabloi 
to  watinM  to  do  wrant:  merely  becsoea  ha  viehad  to  taka  tha  opiaiaa  e< 
the  Conn  ol  Appeal  and  |>rob>tly  the  Hooae  of  LordSL  So  tfaoofbt  Oat 
ill  the  gltal  imiOti'y  of  cisr^  the  good  K-n=.t^  of  the  parties  would  prevai*. 
and  somtaifangonieiit  wonlil  be  made  for  the  bu>ines.>i  ut  the  dcNi'^^ 
party  to  go  on.  and  he  hopesl  thai  w<>ul  1  le  done  here.  He  ibougbl  ti«' 
was  the  prop<T  thing  to  do  in  the  present  com.  He  cjuld  not.  howi  v^r 
itiutitdl  mak«  uiy  o«d«T  to  the  etiet.-t  nsked  lot  by  Mr.  31ou5lkld  In  tlu 
abamea  ot  agreemeBt. 


Breach  of  Agency  Agreement 

In  till-  King  ::  Iteni-h  Kivision  la-it  weik  Mr.  -Ta^lioe  lir»y  heirJ  i" 
action,  ,>ttildi  rt,  hlictlrrj  *  Cj  r.  I'dugrr  Aecumulatoieii  Worle  .K.  0^ 

Bfrihi,  to  recMV.  r  d.<roig«oror  aliegvd  bfcat^h  Of  agrecmant,  tindar  i^im 

defendants  appointed  pliiotiffi  their  m>le  ajrent*  m  tbfii  coaRtrytbrW 

year-  f<  r  tlie  sixle     I'llu^jer  t  Uftjic  aeeumulfit,i-.fl 

.Mr  l;l  Fi  S  ISt.XfS  k  I  ,  t.r  plalntlII^.  i  aid  ilef.ndanln  ner*  iii»iiu 
foclurfi..-  of  a  spi  i-iiil  ktnii  ot  ai  rumiilntor.  nf  whicib  llie  statioruiry  was  iL3*d 
f'lr  ttoiin:'  entruvfri  h 'In  in:-,  ami  the  portal-lc, whieh  w.is  us«l  in  ib« 
Uioiui  vthitic  iraiie  Xlie  bu-iun<5  winch  pluiotills  had  worked  up  in  (b» 
country  waa  o<  eonnideisbl^valna,  wui  Ibe  ^andlol  aetion  was  that  plair  ■ 
tiffs  were  under  a  eontmet  l«i«ptat«it(t(iwdaiili  (or  10  yean  tram  NoviJi. 
liMS,  unbjaet  to  determination  In  eertabi  arantt.  which  badsol  bapptaM. 
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N«v«rihtl«>ft,  il«fend«iiU  had  put  an  end  to  the  contrast  l^nM!c<-ln 
Jvnf,  r.oVI,  and  lhi-n^l<}'  eomntitt^^J  atirrarh.  Tbrjhiu]  rcfased  toemjilujr 
p'-.int  ff-  tiny  further,  anij  hi-'  r-Mw  m-a»  that  his  irlir-ntu  vrtv  rnlitlcl 
t.i  lani-j  'i  ?  calculated  upoti  |irn'lt  ac<I  commUsion  which  wonid  have 
iK-cia  eaiucd  if  tbp  cootiact  ha<t  bcon  <-arriod  CMit  for  the  full  10  years. 
One  question  of  fact  his  lordship  voold  hare  to  drcidr  irae  whfther  there 
was  on  th«  pari  of  the  defendants,  when  they  pave  this  notice,  any  bonn 
fide  intention  of  diiicontinaine  lieing  repreitenlcd  or  carrying  on  hosineKH 
in  thi:i  country,  tor  lliat  ytna  the  exeunt'  aJleK''^  for  the  di  U'niiination  of 
the  contract  M.  ,\  i  "1  htiw  thai  in  n'vln*;  tliix  nulice  Ihp  di  fi  ndanl^  h,id 
no  idea  of  <li  m  niinm::^'  ii  valiiithle  busiiiriu,  but  intended  to  xrt  rid  of 
phuntiffa^^prtler  to  obtain  ibe  briMiil  ol^ia^worlt  ihqr  bad  biseu  doing 

niiiiiia  of  I)  pw  ORit.  oa  orien  ohUlmd  for  aitaltoniirjr  Mtorica.  tnd  of 
ft]Mremt.  on  portable  batteries,  with  a  perceniage  at.to  of  the  Bet  pi-oflln 
earned.  Tht  drfendanlii  wtre  to  have  the  rit;bt  to  detcrmiitr  the  iirri-<' 

nmt  in  cai4e  tin  y  tlf."M('il  t  i  i  nlirplt  'I'!  r  fnliiiiif  ;i-|>r> » ntiition  in 
Kiiglaiid  or  ill  Ibi:  '  m  hi  i  i  ii  .uli  i':>  u  ilm  l  (i.iiii  liiiln  latter  cnsc 
provision  vM  iii»ile  lor  tti<^  |i«VMirnl  of  an  inrlciiinity  In  pjaiotiffii. 
In  reply  to  tb*  nolieo  r«eiHiM4  fmmMt  pointed  out  the  pnAto  that  bad 
bren  made  on  the  Eriglhb  bm^^•tl^  bot  defrndiuilti  maintiiilltd  tbcir 
d"!)  rntirrntion  to  discontinne  rct>rrs<'Dtatioo.  While  thi&  contoieBtc  wa» 
iij^  I'ii.  bovevcr,  defendant  ibbiiud  to  customers  a  "Notice of  removiit," 
infiirmirii;  plainiiffii' euatomeis  and  others  that,  ouing  to  gieiit  inerrubo 
of  buiiini thty  luid  decided  to  eatahlish  a  faotorv  in  C<>v<-ntry,  where 
•■the  l»rv:e«t  orders  '  for  lbi-!r  actumubitor:-  would  Im!  dtalt  with.  This 
notice  al«o  ttJile<1  that  defnndanlii  were  tiikinK  conimodiouii  ofTicee  in 
Wcsttninster. 

Mr.  I'Dlil.oCK,  for  defendants,  naid  the  defence  wok  that  the  h^  k" 
mcnt  contemplated  both  buxinras  done  by  pUintitTu  nsdefendatii  /  :Lt  i  tji  , 
and  alio  Uiat  the  defandants  abould  be  entitled  to  do  butlnesc  direct, 
■oUcgt  to  plalntilh'  ligfat  l«  mgmimmiam  tmA  a  peretntofie  ot  tbe  proflia. 
On  U«  comtinetlen  of  tt«  •gTMmeiit  0m  dcfeBdanis  had  the  poxer  to 
drop  the  ii|.'[<ni:y  if  they  foand  it  anproStiible,  in  wbiidi  ca'^o  plaiatiff.'t 
Ki-n-  entitled  to  lOuinii.snion  tor  the  10  yeurn'  but  not  to  prolit. 

Mix  Lolin^^lHC  'Hill  the  question  ol  whether  defeodanla  raalljf 
inleodrd  wiir^  tii-  .v  (mm  i.  >i  .  •  to  plaintifla  to  giw  apevi(i;Uiln|  in 
Kn;{tand  might  tKcome  important. 

After  an  adjoaninient  Mr.  IBAACS  ataled  Owl  Die  ^Im  hai  «oim  to 
lanu,  and  tmi  hy  oonsent  jadgoMnt  would  ba  micmd  for  lb*  piaintilh 
tor  £2,."iiH),  tbi.''  Hum  t»  include  ec»ls.  and  Mr,  J  0.  rtluder  (guaranteed 
piiyiiu'iit  Ol  tbiN  KUiii  ill  euith, 

Mr.  I'Ol.l'OCK  KRid  be  bn|ird  bin  IiOrdKhip  would  permit  him  to  nay 
tlinl  his  elirnt  Mr.  I>ati>)  wii>^  inlkli'd  in  the  matter,  as  a  full  diMiloi^uro 
m.vi  never  made  to  bim  cither  ot  the  oiroumstaooea  or  ot  tin  docuiueol*. 

Ilia  LuniiBHlP  taid  ba  abontd  dmw  tbat  iulcnnM,  and  ha  ahgnU 
hm  awarded  a  wmvai  tar ahott  of  Ihnt  whMi  had  b«Mi  tsiMfd  nj^. 


Thomas  V.  Hackie  ft  Co. 

Beiore  tbe  Court  of  Appi-ul  itlwMai'.er  ol  the  K'>IU  and  f.'irds  Jii.nin  * 
llatbaw  and  Coaana-Bindir)  on  Tuiadiw  defeodantt  applied  for  jud;; 
niieni  or  now  trial  oTthb  aotion.  tried  bafoie  Mr  .liii»tii-e  I^iwiuh-l-  and  a 
ei'imnon  jury,  who  awarded  plnlntilT  I'SO,  and  jud;riiieril  wu"  entered  fo' 
tins  umciint  with  cdsIh.  llic  ai^tiou  wan  bniuwht  by  plaintiff  lo  rccoier 
daiimp'S  for  iierioniil  iiijuriiv^  <i»ing  to  ulle^tcd  nci;li(,'eace  of  a  strvunt  of 
di  rcQtliiot:^.  I'lnintilT  was  in  the  (inployinrut  of  u  liini  of  Lin  wem  im  lift 
attendant.  I>cfciidaii(e  had  previoufly  inetalled  ^k«trto  luoimn  lor  woik- 
ioK  the  lift,  aud  in  Febrtiary,  I1MM,«bm  emplMcd  to  lav  the  wins  Ik 
woiklnn  tbe  lift.  After  Ibe  wire*  bad  been  laid  and  the  aonmctions 
made,  one  ot  drfendantii'  witi-iiu  n,  in  Hl.irtioK  the  lift  for  the  piirpo-*  if 
I  TpUinInK  lo  plitintid  how  iionieililnh'  whh  tu  Im-  done  on  an  eintrgeney. 
fu«d  the  wire.  A  few  diiyn  later  the  wire  was  repaired  and  Itic  lift 
^l.utod  t<)  tfiH'  if  il  w<>rki-d  properly,  when  it  Etiick.  I'luiutilT  wu  .  in  the 
pit  l<!o»  ebnniD^  out  some  rubbish,  and  biii  ciwu  um  Ibut  tlie  lift  wiu 
■taricd  nilbo'.it  wiuniiii;,  l>ut  di  fiinduntA  f.M  thcwlreman  wae  txpmac^ 
dirrcd  d  not  lo  touch  the  machlneiy  or  put  thelftt  In  motion, and  ihathe 
wi"  1  nil  the  second  (nginnr  of  tli)  br-wi-rv  when  his  wirk  wan 
ti  ll.'  .  ii  in  order  tlt&t  he  iui|;ht  i-et  the  run  Inn  .y  in  motion  for  tCBliii); 
the  wiles  and  eimUBctiuOa,  and  they  idelcndiiot;^)  contended  they  could 
lotbebeld  Uabla  on  the  followiiig  groundn :  {1)  That  tlio  win'miui  in 
M'ttinK  the  machinery  in  motion  was  not  acting  within  the  >c<>pe  of  bis 
•mpbiymi'iit ;  "J;  that  e  ven  if  hu  wai  dt  tcndanls  weie  uo*.  (?i''l'y  of  iii  gli- 
gensf.  Us  then  i:r\  iinl  t'»vc  a  nurninti  uhoui  btfon  .'etliin;  tin-  iiuiehinery 
in  inuti'.in;  and  ^ti  pluiiitifl  had  been  t;uilty  ot  ei"i!iibut<irv  ni>;li;;,nci'. 

In  the  result  tlioir  l^ard^hipa  allowed  the  appi  il  h  lim  that  th'j  act  ot 
diifeudant'ii  loreman  wbktb  C«ui«d  tbo  aceuirnt  wui's  done  out&ide  tbu 
MMjia  «f  U«  (wilufiaant,  and  IhMtton  not  aa  dabndaata'  acmmt 
^aaffaMiit  anw  •ntOM  for  dtfaddtttia  tritb  ttoali. 


Tntmwaj  Actident 

At  tb«  Liverpool  ABsi.'fS  a  child  named  l  oiter  through  her  fatberl 
was  awarded  i;.<4)  by  a  juiy  as  dttin»«es  from  tiie  New  S>t  IteUns  ,V 
I'istrict  TramwuyH  Co.  il^td.)  for  iwrsonal  injuries.  On  Auf.  17,  I'.WJt. 
he  wn*  n  tarniiii.'  from  -i^hool,  and  while  crosiiny  tbe  road  wai  kno  -'nnl 
down  by  a  tranKir  lielonstnn  lo  defendant  company,  wlnns  n>!;;li|{«nee 
«'«»  all«%«d  h>  OMiiMBt  in  tire  uccwire  ii|>o«d  t.'f  the  car.  aa  ^liown  by  the 
(let  lb«t  it  tooli  tbt  driver  SOydn.  to  pnii  ai*.  Pefenilaiits  denied  nc^li 
(MM,  and  xaid  tba  «jir  WAttntMUing  nttha  nrdinary  speed.  The  aTcideat 
wa*  anttotir  dn»  to  tlie  child  raihinii  in  bmit  «( tba  ear  in  raoh  a 
thai  l^e  dri*er  wM  not  sn  bar. 


Biacmoiii  ixHiBinov  m  lomdov. 


In  connection  with  theproponed  ICk«lriealEabibitiou  to  b«  lu-ld  in  ix»iidoa 
in  the  tall  ot  ltH).i,  a  me>  tine  of  repreMnlativetol  electricity  i^uppty  under- 
talcintri  wan  held  ou  Monday  at  Ul«  HottlCeoU.  Landoo.  at  the  invitation 
ol  tha  above  Awxnation,  to  eieet  five  repremntatiTai  ot  ntinieilial  and 
company  nndrrtakingn  to  sit  on  the  executive  cooinilttee  of  the  •llhiid> 
tion,  in  oompnny  with  the  live  manulacturcri'  n  prBlfBlatiTei  provloa*\y 
elected  from  amongst  the  meinbt  rn  ot  the  V^$oeistleil  Md  five  ie)nMn> 
lativea  from  the  ranks  of  outiiide  ■lutnufa.sturen. 

Itr.  W.  H.  rATCBKI.L.  m^'inc  r-iltHShitl  tt  Oa  Cbrini  CiHi  * 
Strand  Bhelriciiy  Supply  Corpoiatiov,  vaa  voted  to  the  Aalr,  and 
iiaid  it  had  been  tell  that  tlie  Institution  ol  Klectrical  Eogioeeij  had 
nut  done  what  il  ought  to  have  done  for  them.  The  Couiiril  were 
a:>k(^  l»«t  ,^n!iimn  whether  they  would  iupport  .n  flectrieal  exbibilinil 
of  t)>'    krii\  and,  atlir  m'veral  :tn:ini,:     ttiu  Cuuned  hud 

ropUe>l  that  the  Xiislitulion  did  not  it*  way  to  extend  it«  pat- 
ronage to  an  aleatriaal  echibitjOD  promoted  by  a  tuwlo  todir»ilual  or 
group  of  {ndividuala  undertaking  cuch  a  wbeme  for  private  i;aia. 
Kour  different  per«omi  received  this  reply,  and  some  of  those  who 
had  biM^n  on  the  coiiimittco  of  the  proposed  exhibition  tried  lo  move 
matter*  a  sluKe  further.  Then  enrne  a  letter  from  Mr.  .\.  .1.  Fuller,  who, 
when  he  heard  how  thing!  atood.  kindly  sent  to  the  InBtitution  nil  hh 
paimnt,  explaining  tbe  eebenie  and  nbjecu  of  the  prnpo<ed  exhibi- 
tion with  which  bis  name  wa«  a««uciat<d.  Thiy  cams  to  tha 
conclusion  that  snch  an  exhibition  ibpondtd  for  its  iiiicce>iii  muiolj 
npon  the  exhibitom,  aH'!  thai  though  tlxy,  ai4  station  engineers, 
did  not  utiaallv  comt  in  m.^jt  with  iho  people  who  buy,  tboy  lliought 
Ihey  abould  help  tlwiic  whodid.  lie  (Mr.  Patcht  ll  ;  got  into  toooli,  through 
Mr.  K«f(ha(te,tli1hlha  manufactorors,  and  this  led  toikn  HamilMinfwa' 
Anaeelatieo  tauog  llw  aatter  up  warmly.  They  had  felt  the  pnlw  of  the 
supply  companies,  and  tha  directors  had  cxpn.s.ied  Iheir  widingnesii  to  do 
what  they  could  to  aaailt  flu  undertaking  financially.  Iln  tiioagbt  the 
munirip-il  i«!(rtri'-"«»  departmenit  niij'ht  i-ifwijinir-i'  H.  ir.r  iJltV  iilly  in 
KlvitiK  il  -ImIciH!"   tu  lb.'     rhrrn.'  .I'.-.in;'  |o   fi-.ir  f-l  Ml-  I.  i..»t  ,  b.:t  t|).-y 

could,  at  any  rat*,  ptirrbasc  tickets  and  fmd  their  rat.  p,-iyerg  to  the 
esbibit^on.  At  a  neatiaa  at  bia  odSees  «i  n^ewntatives  ot  tbe  Aaiocte* 
tioD  and  ei  one  er  two  of  tbe  chief  manntaeturio?  companiei  who  vera 
oot  members  it  was  agreed  that  the  time  hid  come  for  an  exhibition  of 
tbe  kind  propo€cd,  and  the  only  remaining  quention  was  a.i  to  itx  xeope, 
Home  thinking  the  lime  bad  come  for  a  big  epv>i  h  making  exhibition, 
whilst  others  thought  thiit  time  had  not  arrival. 

Mr.  \V.  D.WKM'OltT  (m-cretary  ot  tbe  Assocn'ion;  rt.id  or  referral 
tu  many  letters  from  manufacturers  favcNiiiH^  ihe  project,  recapitulated 
the  plan  proponed  to  be  adopted,  and  i  .c  names  of  many  nuinii:'i]<iil 
HecirieUT  drpiiTiriK'ntx  '.•.vmiriht.  c>  tlio  :.<.-bemc.  A  Ii  1  •'  .  ■  ,i'  i- 
u  i:  liiH-'  .vi'.ii.  ulrli  .n:li  in  c  iniil-:''  .iecr>rd  with  I'  '  pji.  j.rt,  mlmt 
unable  to  &cnd  rcprcscclativcs  to  tbe  metiing,  tiooieof  the  municipalities 
pretemd  to  faflUfoenl  eihibitlaBB,  hoi  ewwiaed  their  raadiniai  tn  oiva 
way  in  faronr  of  Oie  htTKar  Tairtai«b  Ux.  J.  V.  C.  Snell  (Hgndadand)  Dad 
bn-ii  deputed  to  exprt^^a  the  views  of  the  Manicipal  EloaUieal  AeiOoialjeni 
and  he  (Mr  Davcn|iorl)  underilood  tliut  tb<:  Munii:ipal  AeMeNkllen  Wfta 
favtHtrable,  and  he  looked  forward  lo  tliinr  help.  Mont  of  the  intending 
.  ii.L  iiti  rn  werr  in  favour  of  holding  tbe  thow  at  Olynipia,  but  that  was 
a  mailer  tbe  executive  eomiittttea  would  have  tu  &a»Uy  decide.  Ibcra 
wa s  no  fenr  of  eooipatitfaNi; aa  theraoeutly  propa34d  CiyetalMaee  exhi- 
i>ilian  bad  been  dropped  in  view  o(  the  project  now  onder  diaeaasian. 
It  WA^  piopostd  that  the  exhibition  should  be  o|ien  from  Sejiteniber 
:Jlih  to  October  '21th.  and  it  could  probably  lie  extendi^  to  live  weeks  if 
(ounil  det«irabtr.  About  Tu  maiiufart^iri  rs  had  4lie;idy  agreird  tu  mipport 
tbe  prrji't  !.  He  bud  licen  a.'s'ted  to  w  hat  extent  liis  vomniittoe  tookecf  for 
III  Ip,  anil  he  Ihou/lit  if  they  got  i::},UOU  iu  monuy  end  in  tiukctii purchs,i<>d 
thev  would  bo  satistkd 

Mr.  C.  8  Xdli rilCDTK  Veritya  l.iiaitod>  snid  the  oommitlcohad  been 
promised  all  the  data  of  the  linaiicc  i  of  the  moior-cir  oxbibition  at 
olynipia  to  servo  a^i  u  guidr  in  otiiualini;  expen*ie3. 

Mr  A.  .1  1  rid.KII  [Fidbani)  iwid  he eould  siee u  dilUeuliy  in  getting  any 
liguie  pa.1  rd  by  hi«  c(niimitt<  e  in  >.upport  of  the  exbibiUiM  beeatlMi  tbejr 
would  fear  a  surcharge.  He  theu>;lil,  however,  that  ont  of  advcfiining 
funds  it  might  bo  poiniblc  for  tbe  CjnnciU  lopuiehoM  tioketii. 

Il  wan  then  ogiced  that  the  e?«lric'ly  supply  mcmbcrii  of  the  committee 
should  consi't  of  IhKc  coinpuny  and  t«o  iimnipivi!  Mie  latter  including 
a  scat  for  the  prcMdent  or  ollur  nomine..  ..f  !•  M  uuitipal  Eltctrieal 
.\sRocialion.  'Jlic  tii^it  four  ginllcxen  (fleeted  l>y  o^illot.  were:  Mr,  K. 
Cuolif7e-Owon  (or  other  nominee  ol  tbe  Uctrc^olitau  EkctiicSnpphrCo.), 
Mr.  W.  H.  Piitcheil  fCharing  Crosa  Co  ),  Mr.  Sydney  T.  Dobton  (lit. 
Jurneii'  and  I'alt  Mall  Co  ,  and  Mr.  K.  W.  Dayiio  (St.  l'uui'ra>;. 

A  contribution  of  la.  per  c  jn-tuiiier  was  )iuggr:.led  a»  a  iMxni-t  upon  winch 
the  iDUnlvlpiUiliea  and  oompaniee  oould  support  tbe  Mbento,  bitt  it  wa& 
eventually  AgRMd  that  the  iavibitioii  to  emtiibnto  ahonld  he  in  ^ncral 
i?mia. 


Telepbone  Parcbase.  -The  lN,»ttiiii«ii  r  Citntral  will  move  in  the 

llonse  ol  (  diiiiiioiik  on  Monday  lor  llii?  Ap|>uiiiliiient  of  h  Si  leet  t  .iii 
luillee  to  consider  ihi- .ign  i-inciit  for  the  piireltitsc  of  the  .Nut  :  i'. 
lelepUouti  Cu.'ii  uu<lei'takiiij$,  lUiJ  it  is  itiitiouucedliiat  Uil-  I'uUuvi'imk 
iiicDibein  «f  the  Uoueo  o(  Coiuiuoua  hnv«  eotueated  to  aerra  t— 
Mr.  Itaeliett.  Sir  Uoratio  Unviea,  Mr.  Helme.  l»ir>VlIUmu  UglknO. 
Mr.  Joeaph  Ntdsn,  Sir  C.  RenelMW,  Mr.  Htmurt  Wortk/y.  The  Com- 
mlttae  wui  bave  power  to  "  eond  for  ponone,  |wp«n  and  reoorda." 

ii2 
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HUNICIFAL,  FOREIGN  &  GENERAL  NOTES. 

APP0INTHENT8  VAOANT  AND  FILLED. 

An  electrical  engineer  )»  reujuired  by  llie  doveruuiout  of  Uritish 
Hoiiilurafl  to  oti^t  anil  siipcrvis*  telegraphic  and  Icliphonic  lines 
•nd  ftppirBttiH,  electric  lishtinK  works.  Ac.  Balftrj  $1,500  ( .\inerican  I 
per  snnuin,  w  illi  ImvolUtiK'  nllowwic©.  £omg«meat  for  Ihrjo  yjars. 
AppliciUionB  to  the  Crown  A>;t,nts  for  Ul«  ColoiliM,  Wbitebi»ll 
gardens,  London,  S.W.,  up  to  Miuccb  7. 

^V)lkefield  Corporation  roqiiliD  »lknt  iwirtauit  «lMtrie^  mCbkeur. 
AppUcntions  by  Hlll  inat. 

Ou  Wednesday,  Nt  iVf'as'Jc-on-Tvm'  Tramways  cuiuUiitUM  n  [■urini 
that  Mr.  ti.  Conat\.  ] .in-uiik'luuii.  liiid  withdrawn  iuH  tiupini.iuire 
for  the  petition  oi  tnuuwuys  inijiiiaucr,  and,  in  or»i<>r  that  tliorc 
should  ho  more  than  two  names  to  go  bcfort!  the  Council,  Mr.  C.  J. 
Spencer,  of  Bradford,  wan  asked  to  allow  hi*  uauia  to  he  sulmnttcd. 
The  Council  appointiul  Mr.  E.  Htttnn.  of  Mfcrd,  ai  »  wlary  of 
JC700  per  annum,  the  other  canffidat*  in  fhe  llwkl  Ibt  brttig  Mr. 
yei  lHii  V,  HhctHeld. 

Saiforci  Corporatioi)  ou  WediMMiday  deeidod  10  tranrfar  Mr. 
HMi«oek  bom  Um  j^tioa  of  chid  emrk  in  the  tramways  tratlic 
ilKMiito>«nt  to  tlutt  of  parcels  ■uperintendent  and  to  iucroasc  his 
Muay  ftvm  i'lBO  to  i,'250  p*r  annum  ;  to  appoint  Mr.  J.  E«dc-«,  jiiri. 
(Iiltbuto  car  works  luanager).  as  rolling  Jitock  superinUiulcnl,  with 
increase  of  Mlarv  from  X'iM  to  JCS50 ;  and  tn  incraaa*  Iho  —iuy 
of  Mr.  W.  H.  Btirnie,  chief  Iwturor  in  elcclrical  engiBMiriOg  nt  IIm 
municipal  technical  school,  from  £tii  to  i'800. 

Mr.  Wm.  Grant,  tiwaway  manajter  at  Itotherliani,  has  bc«n 
nppointe<l  io  a  isltiiiur  pootion  at  Ayr  at  a  salary  of  tiOO.  Therit 
were  ftO  appUcations. 

Weit  Dwbjr  OoanliMU,  Livaipoal,  iwva  oppouited  Mr.  Henry 
KiMMnr  elertricnl  ongtMcr  for  tbn  toBaaair. 


EDUCATIONAL  NOTICES. 

The  iI:stril)utio;i  nf  prizes  and  i'ortif!cftt««  to  atsidcnl-j  of  tho  col- 
U>KtB  ai:ii  si'liiiol-  iiiiili  r  ihf  ii,iir.!ii;<'ii;'j!il  of  uv  (')!>  Mii  duilds 
of  London  Institute  Wiok  jiln.  un  Sniurday  at  iha  Mauiiiuu  iiouae, 
London,  by  the  Lady  Mayor*  Tin  l.ortl  Mayor  presided.  Mr. 
.\lexandir" Siemens  delivf^rf-.i  :\t:  n  'Mrr^s  to  the  slinlents. 

rivmOQth  b-i  L'iifi.uit;.  i;  iiK  At;,  i;  s,;!:  i:iJtnittcc  havo  decided  to 
equip  lk«  Technical  Sciiool  wiiti  a  mechanical,  electrical,  and 
tngineeriiig  laboratory.  „ 

Argontiaa.— The  "  Review  of  the  Uiver  Tkite  "  s<iys  a  otrorix 
local  syudioMe  baa  been  foriued  to  constnict  an  electric  tmtuway 
bolVMU  BuiDM  An«%  BaafinU,  Toinpcrlcy  and  Andrqguo. 

Tta*  Cia  BlestlMdM  <f«  Tlate  lias  aenuired  and  will  improra  the  eleo 
tricity  supply  undertakinR  of  thfi  tow-n  of  Mar  <)<  1  Plata. 

The  elMlric  tramway  tio rn  arj.1  i ,".u ^ mes  was  opened  la*t 

month.   Curr*-!:'.  is  Br,tipl;tii  by  ili'-  (  "liitianui  Aliemana  TranHatluntica 
de  Eleclticidtt'l.  "1  Uu'  iio?  Atjf^. 
Senoi  Psdro  Lopez,  iiuy..H  tor  gciirra"  ol  Argentine  GoTtrnmeat  tele- 
ha,  baa  xMiNd  on  a  penaiou. 

m.  Otto  BamberK  iV  Co.'a  conoeaaion  for  an  electric  tramway 
.  BnanoB  Ayrvs  and  Conehitas  has  been  tiansfi-rred  (o  Ihv  Cia  d« 
Tiaamva  Ciudad'dc  buenog  Air«»  y  tjuilmes 

AaifeM>— On  Wednesday  tho  Coiir.c;!  sl-citlril  to  nb  .iSi-h  the  dual 
ayatom  C^ohar^n*;  for  flectric  cnvn  at  lunl  t.>  -  ib-tihid  llie  follow- 
ing rates: — I'rMlpr  MO  nc.i)'*  pi-c  (jtiaJUir  ;ii'il.  pir  iiriil  ;  I'ftwocn 
a4X)  and  600.  ..  ;  biiu,.Mi  tyHi  und  1,000,  I^d.;  betw.  .  ii  1  "tMund 
a,!jf>0,  'M. :  li.  t'.M-i'ii  ]  xi  iMiil  '.i.KIO.  2  \t\. :  npiviirds  of  2,U>J,  2Jd. 
AostialasU  The  "  .\uatriliin  Minium  SLstiiiara  '  lay*:  — 
blcelTiC  travetBers.  clevatom  and  l>u<»t»  have  been  erected  on  tfae  Oie- 
long  I  Victoria  I  itaihvagr  pier. 

Ttie  tender  ol  the  Klectrjc  LiKhliog  Trtwtieo  Oo.  of  Anitralia  lia:< 
bean  anreptad  for  lighting  King  Wdliaui  and  O'Connell-strccU,  Sydney, 
at  <640  par  annnm. 

The  muuidpal  council  of  Ualmn;-. ,  n -ar  Sydney,  are  reo(>mmeoded  by 
u  special  coniiiiittee  to  accept  tiit  o:Toi  a  company  to  li(-ht  the  borough 
electrically  v-nd  crci;l  and  maintain  a  relui>B  de»tiuctor,  Uhi  (;uuiicil 
roaerving  ^«  right  to  a^ijuire  tbo mtolakini  attba  riptntiDaal  kn 
yrarB  or  any  eabBniurnt  ten  yean. 

K»l|.:i)Otlii'  licftds  ItiMird  bns  Kfi"itcil  a  conoi  .»sii>n  to  Ihi'  Kali-ooili.j 
EKctiic   I.iiJlit  i  I'owtr  Ctirp.  ti>r  tiolini;  iind  caliK.s  m  the 

lioard'h  li  rriu  ^1  foi  pnblic  and  privntn  clfclrio  liKhlirn-,  'J  be  liciittd 
r<-nri'vcB  i<o»<  1  1  I'rtiiiaate  tli<  cxiIurI  f»r  .trt-et  li^litni;;  threw 
munth^'  notif?  I'bo  cliar«»«i  i*r  monlh)  lor  publre  li4;Utin^  mil  li-  'i-.. 
per  «  f.f.  lamp,  Ita,  per  16«.p..  l  '>:  r  r  iicp.  and £3. 1.'>a.  par  1,00*)  c.|< 
are.  Tna  rates  (or  rai^  tamp  ai>  ii>  bi  reduced  hj  la.  per  month  if  in")« 

UiDi)  411  -UkI  Uui|)=  be  us^l.  'I'bi!  i.-harKe;i  to  piivutc  cummiiiIi  l.  i 
cutrt nt  lor  liKblinK  will  l-i  :  np  to  .'.UO  uniis  p<T  niunth,  "J.  per  oiiit  ,  MH> 
t:i  KiKi  uniti".  'id.  ;  ovrr  mil)  units,  -"«•. ;  «n'l  for  power  40.  per  unit  up  to 
Mill  units  per  inonll. :  ii|>  t»  (M'K  :  and  :td.  for  over  AOO.  Tbaoption 
will  U-  ijtven  oi  a  tlat  tale  of  \^'^.  pt  r  kortc  powt  r  pet  montb  iar  motora 
ab««»  i  iLx.  I'riwte  consiiaicia  will  ba  aUo««>i  a  oiiconnt  of  10  pv  cent. 


OB  paynMBl  for  onrrent  tor  Ugbtlas,  and  S  per 
paUMotolMholnMBib. 

Award. — A  gold  medal  and  special  diploma  uiui  aw.irdcd  tin 
Eleolrical  Corpn.,  17,  Grucechurch.^lriHa,  London,  E.C.,  *id 
BiRBiMhan,  for  Ibair  eibibit  of  Uia  "  Plato  "  ayalama  ol  haMiog 
and  U^tii^tat  tbo  raoeart  aodilbitioa  hald  at  Bath. 

Banutaple.  -  Last  weak  tha  (Mr.  H.  BaimM)  ^iva  fu. 

liculars  of  the  prograaa  of  tlio  atoetrielty  nndeitahinf  ftr  tba  13 
months  i-ndeil  .Innuary. 

The  annual  expenditnre  was  £l,l>-'ft<,  income  iinvludinR  CIW  Hs  i-l. 
for  stores  in  band)  £8.iSin  ^n.  Td.,  or  a  «urplu.-<  of  £I..'>t»i.  fti.  2d.,  hum 
which  was  deducted  il.i.HV  lOd.  for  interest  and  rcpaymcn*. 
prioelpal,  leaving  a  net  ^uiplu^i  of  £'JSil.  ISs.  td.  There  are  21!)  pritw 
oonMUMta,  an  inaiaaae  of  60  in  Uu  jw.  Hotwidistanilin^-  tiM  ptiw  oi 
onmat  waa  raduoad  from  lid.  to  6d,  par  mdt  tbare  wa«  an  inereuM  n! 
revcnae  of  £i;t8S.  Si.  U,  Tb»  nal  ia««Bna  aaooani  iar  1904  ihewnt  s 
debit  ol  £V.*5.  Urn. M.,  lM£tjSm.  Ut. 4d.  waspaUtelnlanataBaiailil- 
mcntH  of  capital. 

Bedford.— The  Sturtevant  l^uginecrin-;  Co.  have  pnwhmiaala 
of  7  aoree  at  Bedford  for  the  erection  of  new  wurlui. 

■eilUy.— The  Council  have  reduced  the  price  of  current  supplied 
to  motors  in  the  diij  lime  to  M.  per  unit  up  to  «0  uniu  per  cjuirur 
per  hor<o-power,  and  ^d.  peronU  np  tO  ISO  Ullits. 

BImiailua.— The  eleotrio  liamw^  aarviea  between  tha  cat; 
and  SualfHMtb  and  Yardkgr  waa  eomnieueod  lael  weak. 

Blah09'<  ftk(IVtf«l4.~The  Connoii  have  docidi  d  to  cnt^r  iiit.' 
negotiationawitbBiahop'aUtorifoird  andStanstead  Elei  tne  Livihtic,' 
Co.  for  »  tranaf^r  of  tbo  cicctrio  V^ttiag  oidat  for  atidi  Um 
Coinpany  are  applying. 

Bradford.— The  Elealricity  committee,  after  con.'siderin;; \hi\c^>' 
tenders  for  the  (apply  of  incandescent  lamp*  for  tree  dislriUition. 
have  daeided  not  to  accept  the  loweRt  or  any  under,  bat  to  oriu 
lamp*  tronfonr  of  the  fimu  tMidering. 

BnsU.— II  il  dainied  for  the  city  of  San  Panln  tliat  il  i-*n  bo"-^' 
ihe  flneat  syMem  of  electric  tramways  in  South  .\uu-rica,  ainl 
finest  water-power  and  goneratinR  jdant  to  b«  found  anywham  m 
the  American  continent  outside  the  United  titaiaa.   Th*  (jMB  « 
owned  by  Canadians  and  .\mericanB. 

Cardiff.— An  imiuiry  was  held  on  Friday  into  the  uppliciUioo  a'- 
the  Corporation  for  power  to  borrow  f^T.^jtW  for  rl.cti  icily  «iippl> 
cxtensioUE. 

The  town  clerk  -Mr  .1.  f.  Wh&illey)  aaked  lhal  the  repiymcat  of  las 
losn  be  extcndi-^l  i.t  i     ■  ji  Ar-.  . 

The  borough  euctrical  entr)neer  (Mr  Arttiur  KIlis)  p«va  tediaK" 
details  of  the  eatenaiona.    In  reply  lo  the  lii«i.ectar  iMr.  11.  V'f 
Hooper).  Mr.  CUia  said  that  hi*  de|)»rtment  »*«  not  indihtea 
rale.n;  in  fact,  it  was  iu  the  pr>i='-ifi.-i  nf  »  ■  (editor  to  the  extent  ol  ll.m 
and  having  in  addition  a  ■  f  t  !.  l'^'.  £iM.5H2  had  been  l""'"'™ 

and  about  £7,000  was  in  baud,  but  it  wius  re.|uired  for  eitoasiomaW  tw 
continuoua-cumnt  sysU'in.  There  would  be  a  demand  lOf  4,0Wa*<J' 
lajnpt.  for  the  town  hall  and  0,000  for  the  law  eowta.  ^  .t.  1i^ 

Mr.  .S.  Hern  opposed,  mainly  OS  the  gronnd  that  BO  dwMtialloa  naa 
been  allowed,  and  he  oontenlid  that  Bot  leas  than  tSfiOO  |«r  avw 
should  be  set  n»id«  lor  that  porpoae.  .  ^ 

CaStleford  (Forka.)— Ue«ently  the  Council  appointed  a  spfcu. 
Klectric  LioliUng  eoniinitU'e  lo  ac|uir«^i  information  and  ripm 
niton  the  subject  of  electricity  supply. 

(ManlMtM — **  the  CouiK'il  meeting'  In-it  week  it  wa«  kuI<  > 
thatllie  Te»eiMiea«outit  of  the  eWUicity  dep-irtmcm  from  tH*  <•'■•!' 
mracement  of  aappK-  sbowad  au  expendilttre  of  .£4,:>:!l. 
ineome  19,1181.  l«a.,  deficit  CSW.  Od. 

DlMMMOS.    Plans  for  au  electric  tramway,  for  electric  iighuns- 
and  fcr  other  important  public  works  have  been  under  "f""-'."'^' 
sideration  bv  the  auihoritiea  here.    With r^gardto  the 
for  thuHc  works  the  following  report  on  the  aubjoct  ban  iho  v** 
Consul  at  lleirul  will  be  of  interest : —  tstef 

.K  letter  has  lately  been  received  from  Ahmed  l/-iet  ^*l■h;^  seeon  J 
uiyof  the  Sultan,  showing  thai  the  estimated    Mt  of  this  enterp'" 
<«le«tric  light  andtnanra^}  ia  $mfi»,mi  M.UOO  »harei 
issued  to  be  |Hiid  to  three  initalmanti.  the  first  on  caII,  iho  »e«|on  • 
throe  months,  the  third  after  six  uiontJis.  cv,  ,  il,  ncy  liad  i"'™'!" 

to  pav  the  whole  Cost,  but,  owinj?  tu  his  lovu  i  ir  h  .  '  >urjtry.  i"*,'^^  , ' 
countrymen  to  t^ubxcnlK-  iW.t,    A  enl'Mrripli     (or  i.oijO  sbarui  t?'-*  • 
has  been  obtained  tbnn.iiH  M        i  lU.v.  Ins  ,  u  allenoy  s  brotb»r  "« 
resides  in  U^aiaacus,  t'jsethcr  with  a  mj»,  biuu  from  the  mnniCipni"J'^ 
IMmaacus.  eonflrmed  br  the  admiDi!.lrntlve  me)liiw  (council  ^  ol  lhi«  >' 
vinoceninMnaKtbcmMlvesto  pjiy  t.>  the  admmistration  an  aniiu-* 
of  *l:),(XXt,  under  tbr  iille  of  •  lOcbinaj;.       !  >  Diin»i  ''^ 

.■M.lioH  ban  un  electricttv  io  M,un  M  b.  .1  li  I  ir:  Turkey.  ''"'["Tjl 
li.r..,.„niK  wotilJ  ;iceni  to  nn(>l.v,  it  U  earnt-iUy  recommaiflw  "JJ 
,\nicri«,»n  be  on  baud  in  Con  t.inliuo(iIe  with  bidi  (or  f ranttulM a»» 


iiuupliss.    Thiire  are  as  J<1  no  clectiic  plants  in  Turkey,  bu'wajsj^J^ 

net  Inrkar  ha«  eUctrle  ligbt  i,s  it  now  ha*  Ka»  light,  electn^-  swa*  ^ 
aa  it  no*  Cm  ataam  traaw,  t<  lepbooei-  as  it  now  has  lelegrapiisr 
If  Americana  a»  to  bo  "  on  hand,"  why  not  Britiahors  ?  ^ 

Darby.— The  raarbet  place  tramway  imta  waa  edieialy  inapicM' 
last  week,  and  is  now  open  Ibr  tralBc, 
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Dnty  on  Phiit«d  Matter  into  AnBtndis.  -Thi>  iinpoauicm  of 
t,  (huv  upon  priiite<l  nistU-r  pmUni  to  Australia)  of  whien  hnvp 
frcvioiMlv  ooii)p]«incd,liM  bMD  b«l<l  to«ppl;toDotioM  of  roeelings 
« laMiMd  ftnd  DcWoUla  locktiM  addroMed  to  Bmiilwn  of  Uwoe 
loawtieii  in  AnitraHt.'  Thii  mr*ly  Mtabliihr*  ■  word  of  Vnt/ec- 
Hon  rut)  wil<l.  The  niirenmrmbk  character  of  stirh  an  impost 
•»ec-m»  to  hiyyf  !ttrucV  the  ('oannonwwllh  aiithoriti<>«,  Hn<l  it  ik 
»il'sfa't(:.rv  t  1  li  ar-!  llifit  the  iiiipooitioii  hfts  been  taken  off  such 
roiiiii;iinininoi:-«. 

East  Baraat.— Tho  rHwtriot  Council  have  abandoned  tbeir  nsgo- 
:i:iti'>ii4  tnththc  Nnrth  ^f«trapolitan  Eleotrie Fitwar  Bttpply  Co.  for 
A  supply  of  eloclriHtv. 

MUknrfb  Tnmwajg.— Tlie  Council  on  Tuesdnv  adopted  tb<- 
m'OrauiKndation  of  the  TrainwavD  sub-conmiittcc  to  apply  for 
I'nrliaiiicntarv  powers  to  convert  the  Gihiiore  place  triuiiwa>-H  from 
Iiorsf  fn  p|r  ("rii'  traction,  and  also  prnpoBala  to  seek  authority  t<i 
(Otnunn  I  ili  .;rir  -.rainway^  from  r.dinburKh  Ilvdropttthic  to  iho 
fit.v  viii  M  i;.  I  i-  l  iiiiil  rountainbridac ;  from  I5ro'ii'hton-sln.'<!t  to  ihp 
btir^h  lx>  '    I       I  I'ilrig  street  ;  and  from  <'im  iiii;iI1h  tu  r-llcvue. 

Blactrical  Exbibltton.  H-.  orvthini'  promise*  well  for  the  exlii- 
bllion  whii  li  is  li, -lit;  III  ]:\  I  111  County  of  London  Klectric 

Supply  Co.,  w  iiis  li  will  bo  heUi  m  pronii«i-i«  ndjonlni;  (lanugo' <) 
Sli>r(-«  lit  Holborn-circiiR,  London,  r..C.,  from  March  2U  to  April  15 
iiiclutii\i!.  Tltv  diatrictfl  whtdi  are  nerved  by  lh«  Ci)tinl>'  of  London 
Co.  in  itaia  nut  of  JjOtuUw  an  aaooiigat  tha  laaat  huiKxtaat  eom- 
niarnal  and  indoitilal  caotraa  of  Hkt  gnat  matnpofla.  anil  it  ia  for 
ihe^o  tr>M)o  intcn-xts  that  tl»«  exhibition  in  particularly  dcsir"r'l, 
with  a  \i»  »  JO  illuslTAtinK  fn^nphically  the  Huitubility  and  adupi  i 
liility  nf  eh-ctnV  ptnvcr  t<>  every  bniiioh  of  manxfneturint;  work. 
Alrriuly  eleelric  drivins;  t*  atloplnl  very  Ursfrly  in  theoe  districts. 
Imt  till'  ("omity  of  lyiinil'in  Co.  nf  upinion  that  an  exhibition  of 
the  oharncter  which  h  w  now  lieeii  ileoidi^l  upon  will  prove  the 
mi  aiiH  nf  (Tc'itlv  fyt-eiidiiif;  IheuiwMif  eli>ctricnl  plftiit,  apparaliia  ami 
iiri  f-9  II  ii  ^  Thi»  In-licf  in  Khan  il  lr>  ii  .  i  i  d  i;i  nii  f  v.  tnrnig  and 
lontracting  tinus  who  Imvi-  i;iveii  Ihr^ir  active -luppnrt  lothii  project. 
lloUwni  ia  adjacent  to  the  great  priniinK  eentta  of  Fleat-atreat,  aad 
Ainopipit  tho  ituwhincry  in  motion  will,  we  nnderstand,  be  nv»ral 
exanipka  of  printim;  machinea;  tailoring  and  leanistross'rt  work  is 
aW  urgoljf  carried  on  in  ihe  diatrict,  and  aewing  machines  and 
Olhar  a|lfMaUiaof  tho  kind  will  be  ahown  eleclricnlly  dnven  ;  the 
Clerttenwcll  diattiot.  praetieally  devoted  to  the  watch  and  clock 
making  industtry,  will,  of  courHc,  be  sppcially  piilert  d  for,  nn-\  (Vf 
flptieral  tnulesman  who  c\<  rywliere  abounds  «  11  :vln>  li-nl  liis 
requirenif ntH  att4'ndeil  lo.  In  llii-  insttj'i'  <if  i!oinp.»tic  appliance)^  the 
exhibttni's  iurhi  i.  -i  i  i'  linn-  ..  Im  n  iki  iliH  branch  of  work  a 
(■(H-ciahty.  Therr  will  be.  in  adihlioii.  a  mmibL'r  of  exhibila  of  n 
'•  wirprSw"  fharacti  r,  and  thcM.-  will  serve  as  an  additional  attrac- 
tion to  an  exhibition  which,  oven  %vithout  tlieui,  will  posMw*  tuauy 
faalunaof  particular  inieraal  totbo  inhabitanlaof  Holbarn.  Clerkan- 
well,  tho  City  of  Londoa,  aad,  hi  laci,  all  tbe  London  diitriela,  to 
my  iMthiny  of  ila  atMialioiia  (or  ?bilon  to  Londoa  on  tha  look  cnt 
(or  oloetrieal  novdHaa. 

Blaekrieity  ia  Hilts.— At  a  recent  mcetiuj^  of  tha  Dandeoliuti- 

tute  of  Eni^neoni  Ihe  city  eloi  trical  engineer  (Mr.  H.  lUehardsan) 

oprncd  :>  ilUrM-finn  on  ili  .'tiir  ■'riu  r-'  in  mills. 

lit-  n:lui;sl.il  li.i    |iiii;   ..ilinlli^   Oillt  rl r.  If Ic  driving  W;l^  ill   It'  I'tln  ri 

m«ntal  (tax*-,  that  the  c<Mt  ot  retmira  lo  ailcctricti  jilaiit  wan  hiKlier  uiwi 
In  the  o(  mcchanicsl  energy,  that  tlin  cflielcne/  of  electrical  driving 
waa  lower  than  mechanical  driviug,  or  that  clectrir  driving  rould  not  pos- 
aibly  make  better  and  steadier  mnninR  th&n  the  bcgt  mechanical  driving, 
and  was  only  adTanta(!eoiii<  in  sptcial  casi^f ,  lie  said  there  wai:.  out  of 
neorl;  ttO.Oi'o  n.r.  of  eivcttii!  raator"  uacd  lor  driving  teitile  mill?  in  the 
Unitra  Stales,  leaving  out  ili  i  >  »li<:re  vati-r  power  was  used,  or  where 
thara  were  otiier  advaolage^,  about  &i,iJt)0  u.p.  iutatled  in  ea^s 
whcfott  weoM  taata  bam  a^MHr  aair  la  hataMl  ia  tha  ba»twwl»nin»i 
driving.  Whan  propriotova  ana  eDghMera  of  mllla  deUberatily  choae 
alactriu  driving  it  was  diHicuU  to  believe  that  the)'  eonsldcred  cleotrlc 
drivinx  in  itri  e\|K'rinieutal  stit^.  Owing  to  tho  eonip«nktivo  ab^aonce  of 
FhAftir);T,  hrltir.i*  .in  f  ;.'^'rifin;'  m  clet't;i''i*  (!rivi?^,  '^VMi<Un<'s^  of  ^.pepd, 
i»-.idi>"'T  f.f.'il.tio^  I-r  :-b -■  r .  .I'.h  III  L'f  f'ticii  r.iy,  wliich  wiiH  an  nnVii  .'.^n 
iju^ir.'.uj  lilt L!un.i..i.  i.!UKiiitit.'i( .  lUid  ihe  caii3e<iuenlmaiiumui  (ii-otiui: 
lion  altaiued,  he  thought  eleelrii:al  UaamiBflon  waa  to  be  preferred  to 
meghaiiic&l  innani.  Mr.  Riclmrdion  alflO  explained  tbe  advantages  of 
«-!<i»{ri.'<  driving  in  relation  li  cleiinlinMii.  insurance,  Ac  Itj  far  the 
('ri  ;>ti  I  miijority  of  niills  in  Dundee  hiid  wiirking  cn»t«  which  were  a 
Kreat  drns  on  their  owners,  and  however  prejudiced  and  iioccrtaiti  the 
latU'r  might  bQ  a?  to  tbe  faith  to  be  pla<::!d  in  electricity  Ihey  c:)U Id  not 
afford  to  neglect  the  con-idcralion  of  the  <|-iestioa  of  instilling  electric 
driving  either  bycurient  snp]<lied  from  a  sicalion  of  their  own  urfiom  an 
oateideiotirLi'. 

fn  a  snlr-P'inent  liwiiswin,  Mr  T>ivirl  Rtwlt  elaimei!  tbiit  tbe  mill 
cll;{iiie  an  U  n  iw  fX  nts  i .  nli  m',  in-  p  rtf  :  ti.-  i;  pn:-  il>lv  ciin  be  tiiaile.  and 
said  elreSnr  driving  would  not  be  advantaccooa  for  Dundee  iiiilU, 
oapeci.tli y  f  rv<m  a  ftaanaial  aapeet.  Mr.  W.  U.  Thomsoa  waa  not  opposed 
t3  the  emptoyment  at  elMtrioal  energy  from  a  supply  irtalioo,  iJtbough 
the  charge  proposed  lo  be  made  bj  a  proj.;)  toj  company  for  current 
supplied  lo  the  millowners  io  llie  diatii  i  wuiil  l  meaa  twice  the  present 
eoet  o<  motive  power.  Mr.  P.  Mgirav  and  M  r.  I*.  Uatthews  spoke  in  (avonr 
of  inaahanlaal  Mtinc,  vMla  Bs-Pcovwt  Scott  and  the  ahafnnan  (Mr. 


I).  J.  Macdonsldl  advocated  experimentu  in  eleetrlo  driving  bjr  mill- 
owner*,  Mr.  Moodonald  remarking  th^  than  wara  niatty  ^naneiB  in 
textile  tailla  where  meobanlcal  power  oooidaot  ba  tmomitMaad  nhim 
elaetiie  traiiamiesioii  would  be  an  advantaga. 

BllMld. — ^The  first  year's  working  of  the  olactrieity  deputmoiit 
Khows  total  r«eeiBto  £)ew.  O*.  10d..w«rkin||  oKpenna  MMO.  IQuM. 
Int«r««i  and  ainldng  ftmd  nqnind  JMS,  <la.M»1«KVingndeftdmiey 

of  l%10.  7d. 

Folhaa  (LoadMi).— At  a  tfiuM  taMUng  al  itie  ComotI  on 

Wt  dTifHiday  the  electrical  enginoer  (Hr.  ArUmr  J.  Fuller)  reportoA 
n  th>  <|uc8lton  of  altering  the  pratMlt  aiMlla o( ehafgaa  for  lighting. 
This  scale  is  .jd.  per  nnit  for  average  etmsuinption  o(  13  unitapar 
K  c.p.  laniD  per  annum.  4d.  bvtween  IS  and  91  units,  and  ad.  par 

nnit  {fir  all  units  above  '24  units. 

.^(:ei  oonaidcring  the  objections  to  the  scale,  Ur.  Fuller  stales  that  it  was 
introduced  as  a  eorapromlM  between  a  flat  rate  and  the  demand  indioator 
Kystav.  Hm  latter  waa  thaont'eati jr.  from  their  point  at  view,  a  e«m«t 
one.  bnt  waa  net  ptaeDeaUe,  as  b*  hod  foand  turn  aetnsl  etpMienee  that 
it  leads  to  general  discontent,  and,  ap^rl  frtnn  nprnie,  i^  n  nnnr<^f  of 
great  trouble.  If  they  were  to  adopt  the  ilc-nnnil  in-lxai  ir  systein  at 
prteent.  it  would  mean  an  immediate  capital  outlay  ot  at  lea^i  iit.i#0O, 
apart  froni  extra  laiKMir.  for  which,  in  Mr.  Fnllec'a  opinion,  they  would 
gel  no  oxlcHuate  return  lender  tbe  present  seale  lor  1903.4,  the  average 
chsjvv  per  nnit  amked  out  at  4  Irtd.,  from  which  it  was  evident  that  if 
they  were  to  introduce  a  flat  rale  of  4d.  per  unit  they  wonid  not  be  loaeia. 
Utit'fT  Ihe  present  "icalo  tbi  y  hafl  »  certain  number  of  onsmncra  who 
pi  liAtily  bod  been  paying  n  t::t!>-  1<  -<  than  oi.  per  unit,  while  uthci  i  had 
ixfvn  paying  probably  from  8d.  to  4d  per  noil.    It  would,  therefon,  b« 

i>n  Ihat  to  Introdaoa  a  flat  lala  ot  4d.  would  probahly  end  in  dlftanllisa 
\>>th  those  oonsamen  who  at  the  end  ot  a  eertain  period  fbnnd  thair 
lighting  bdl*  had  been  Inereaaed  by  the  change,  tie  thought  they  should 
endeavour  to  reduoe  the  price  to  the  lon-est  pjssihie  limit,  consistent 
with  clearing  working  txpenwt.  liiU'ti'.it  and  re<lemptio3  charges. 
Duriiij  ■h-  pr  esent  year,  at  fck*!.  li  n  i  li"  :i  icily  work*  had  not  called  upon 
the  latee  to  any  appreciable  extent,  and  Iher  wen  paying  ovur  jCIH.OuO 
as  inieren  and  redemption  tnaney  ovsr  ana  above  working  aapanita. 
From  a  purely  bosiness  point  of  tIbw,  ha  aoasiderad  the  right  oonrss  to 
adopt  was  lo  make  a  l-oUl  bid  to  gel  a  very  larg°  number  of  consumers, 
even  at  the  risk  of  fAoin;;  a  ]o>i  during  the  next  tiiancial  year  of  (say) 
£1.0<K>  nr  £'i,IMM).  If  the  price  were  reiluced  to  a  low  flat  rate  they  would 
g  t  (iich  an  increuKe  in  cui>loinen  during  th"  year  »i  tt  ensure,  with  a 
corresponding  large  output,  a  net  profit  in  I'.MIi  7.  For  thf  en<!Ulog  year 
he  had  included  in  hix  <i«t)ninl«  i)'IO,00<)  unit*  at  td.  per  unit,  making 
£1^,000.  From  the  nuinh-r  ot  emtomers  they  h»d  put  on  during  the 
C  imnit  u-\t  lie  l^lievul  tii"  d.-tU'-  w.iuM  .p:;;.'  .  iBily  »>•  reaehed  at  Ihe 
pr<v:<Tit  rft:e  i/'in-i^r,  Ilr  -'rnn;;U  rfo  i?iiMi^n  if^l  t-K-  uinp'ion  of  an 
imm^iiiUf  reduiiiion  ul  Ihe  charge  lo  a  dal  rate  «>f  cither  U^d.  or  Si. 
per  unit 

Hiippleoieiitary  to  tlie  r^pirt,  Mr.  Foliar  suggests  mathoda  for 
encooragios  eoniomtn  to  mure  quickly  settle  their  acconnts,  as  follows: 
(I  Stamp  each  aoeennt  when  delivered  to  tho  sfTect  thut  'J)  per  cent,  will 
be  allowed  it  the  iuy<ounl  i-  pnlil  1 1  days  from  ddivery  ;  ;ir  in  vi  ;w  o' 
proposed  Tt-  iuct'oti,  in  .iraii  n!  -.pi-Mly iii  (  tlie  absolute  redu'  ti.ni,  t  i  aJJ 
Id.  per  unit  to  account  aod  deduct  mtnt  if  account  l>«  paid  in  It  dj>>9  , 
flit)  i>g^aethaaoaaBm>rfoira«aiy£2o(hiaMlloaanewbigh  efficiency 
ineandesesnt  tamp,  pforlded  aeoOditt  bi  paid  witfai'n  14  days. 

Tie  l  ighting  eommittee  rwoTrn'-nicd  thnt,  nnt")  j'.hfivi^  orJorei. 
the  char^'i-  fur  sapi>l^  of  current  fur  jaivat*  li;;hun^:  he  a-  followi  :— 
"f^ii.  prr  unit  uith  it  discount  of  ti  per  i«n*.  on  quartetly  acoouAta  of  £i 
and  upu  itTiil  7|  psr  cent,  on  quarterly  a^ieoantt  of  and  upwards 
Is'ii  h  di>:Q.Lnt^  V3  be  allowed  provided  payment  is  mode  witiiin  14  dtyK 
of  demand),  and  sobject  to  a  minimum  charge  of  £'i  per  annum ;  [b) 
that  iiUch  now  rate  of  charge  date  back  to  last  quarterly  remling  of 
meters;  (<-)  that  the  alleralioi  of  i  h.ir>;.  iintitpii  hv  the  ilcHv-'r.-  of 
handbills  at  every  house  m  the  sti.'et-  m  '.vhich  niain=  ha^.^  >h  •■n,  ni  are 
about  to  be,  laid,  and  by  advertisements  In  the  locai  yifm  for  st  period  ot 
four  weeks. 

Ur.  Warnkr,  in  moving  the  reoommendalinns,  said  the  present  syiten 
of  charging  hadwofkad  very  unpatistaetorlly. 

The  rate  of  dlMOnnt  was  altered  to  'ii  per  cent  OB  aoeoonts  Ondar  £9, 

and  per  pent  on  accounts  over  t'mt  anui  uit.  The  recoinmendatlons 
wore  adoi>V''il. 

I''xlensians  to  mains  estimated  lo  eosi  tMi.  16b.  were  approved,  as  was 
tha  ftHiiawtstt  al  W  «•  tampa  to  inoandaaoaat  aiaetile  Ismpai  at  an 
estimated  «o«  «t  t9>.  lOa. 

0»la8hiel*  -\  cnnvasM  of  tho  district  on  iht  qui  ■<li  vi  o!  the 
luioption  of  electric  lightiug  hoe  Ixicn  eoutplcted,  and  an  agreement 
iii  to  b«  aatsnd  into  with  a  eotupway  (or  tha  anwlkia  and  maintao' 
anoe  of  wnrha. 

Glooosst«r.--Mr.  T!.  A.Chattock,  of  nirmhigliain,  hwt  week  pre- 
scnt«d  his  report  on  the  itobeme  rectiutly  drawn  up  by  the  eity  eieo- 
tric^d  engineer  (Mr.  W.  J,  Baeha)  lot  tha  aortaoaioa  m  tha  alaatrieiliy 
undertaking.  0«iMc»l  apgmal  of  tha  achaoM  la  givan,  hut  eaitaU 
minor  mooillcatloaa  want  aoggoatad  hy  Ur.  Chattoek.  Hm  tapoH 
waa  adopted. 

Qroanock-  -Tho  Ordonuck  k  Port  of  Glasgow  Tramways  Co. 
bavo  appealed  against  Ihu  decision  of  tlio  itoard  of  Trade  awtar^ng 
XiVfi.  ttd.  us  tbe  proportion  cf  prolits  due  to  Corporation,  mtA 
niling  that  the  coiupitny  have  to  account  for  two  sam-  oi  £'!:> 
aaido  for  mainlenanoe}  and  41,500  (for  do^raeiation).  Tho  company 
flOBtsnd  that  tha  Boai^'k  *«aid  ia  «lf  ni  wrm. 
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Halifax-  -  A  commiinicatiun  rroni  tlip  ltm<lfoit]  trniiiwnvs  niatiK 
Kit  (Nfr.  ('.  .>.  S|x-iipfn  MigypstiiiK  llif  iiitprrhan|,'0  of  pnrci  I  ii  illu 
Lftwt'i'ii  Hr.'uUord  j\iul  llalifMX  l>X4  ht  pii  rr'ff^rn'il  to  a -iiilt  ooiiiinitU  )- 
for  report. 

B(USPRtead  (LoodOB).  -  I»  <)><■  annonl  Ktat<'iii(>iit  of  lUv  I''iii;tnc<- 
oonuiiilt'  c  It  I.  {(oiiito)  out  tliul  llxTc  wiiuU)  Imvo  Ikoii  nti  iDcrciwi' 
of  Id.  iii  Llii  ruiL'^  but  fur  ibe  fiut  tliul  (lie  Council  (ur  Iho  l'iri«t 
time,  been  Mv  to  Imnafer  £4fi00  from  (he  olwtrie  liRbiiiig  ptofiM 
in  ft)  j  of  the  ratcn. 

Haolej.  1  'urtlio  \mA  year  the  grou  proflton  ibeetectricity  um))  i  - 
takinj;  wiis  i.l>,hU'2.  l.'i«.ld.,arwhieh  iiil«re«l  abMrbnl  ^'ii'iS'^- H».  Nil.. 
ami  •iakinfffiuid  Mid  redciuplton  cltanto*  4*3.6128. 3*.  SU.  liii.-< 
been  ciirriu  to  rawrve  and  d«pn>etatioii»  kftving  «  mt  itrotii  of 
£'I.l.''i9.  'iia.  Tiiu  Kli't'trie  LiaitiQg  MOMaUleo  roi  oiniuiiiuU'il  (h.it 
il.l'iO  1)0  paid  tu  i-rt'dit  of  dlttliet  fODd,  Ul^  t)i»t  ilJUI.  S*.  'iA. 
(iiu'luding  t"l'J4.  ISs.  lid.  from  prtvionn  year,  he  carried  forwurd. 
Till'  r(>coii)Uiciidntiutt  WU  adopted. 

HnddeiBfield  — At  »  reooiit  nieclin';  of  tho  Ci'ipcinitioii  the 
r.li-i-lrioilv  MjiiMiiittie  rdcoriuntndul,  witli  llii-  view  of  developing' 
ill.-  \\^-  of  elcetnrity  for  power,  the  luioplion  of  ;i  scluiue  for  pjiy 
liii'Dt  of  a  <'onntiit>9i<)ti  to  euiitructorh. 

For  Ibe  ;cw  «ihI«i1  Doc  :si  the  incujoe  of  Oie  ili')MuUtiejit  ua»  £'M),7%1, 
tinadihin  £IS,!(I9,  turplus  £l:i,4UX  Tiw  net  (fottt  m«  £9,»76.  no 
altowaiMa  being  mad*  for  <U  pn^cutiioo.  II  «•«  i««omm«pd«d  Owl  this, 
together  nitb  £'.',110,  taken  from  (1r|'rt<M«tion  and  contlriKeiicics  fund 
(wliirli  would  reduce  it  to  £'.i,7'i3)  bo  triiiisfencd  to  the  borough  fund  in 
uirl  of  rutrji  for  JO'K'i  li,  by  way  of  refunding  the  l.'i.NH.'.  received  fK  tii  iSii 
btii.)  ;  ;.  riUi;  in  the  three  years  ln'.ia  J-.l.  Ii  waa  futther  rec  uiriM  J-  1 
th.a  t:..  [  1 1  "n  of  current  tor  lighting  lj«  reduced  Jd.  i>er  imil  from  Jtjy  1. 

Tj;i  :.  [it  v,a  ft.lopt<:d. 

Kersley  iLaBCi.f— Mr.  G.  K.  Klvtcher  has  been  iipjiointeii 
COiLiiilting  <  li  (  tin  111  engineer  to  (lie  Council, 

LoiCMt6r.--i  i<c  liritt  !>cclioii  of  the  eli-cti  ic  traiiiwuyn  wiit.  oponed 
in  May  laat,  nnd  on  Tiicsduy  ii  report  by  the  Triiiiin'ay»  coiiiniittee 
on  the  workiugof  tbcir  Uvpitrltueiil  fur  IW4  «tat«J  that  the  groxii 
fMeinta  wan  479,000  and  WDtkiiig  cxpenae*  £47,IKW,  kavioe  groxs 
profit  mfiOl. 

Tnteircat  and  sinlimg  f und  required  £1^9,(^1^  the  net  proQt  being  £1:<,08h. 
Ik.M'.h.Im;!  pftsseiigerii  were  carried  and  l.f«k»,47:i  car-miles  run.  The 
rceciptu  i*r  car  niilc  oii  the  i-lcclric  ear.i  were  it-70d.  orO'VAI.  than 
»hfi  receipts  on  the  borne  cars,  this  diilerencc  bcin*  iln-.-  t.  ]■:!  -■  :  ^-.ib 
on  the  electric  cars  being  carriud  a  Ioniser  divlance  for  a  i^iviii  fare  and  to 
some  of  the  electric  lines  not  having  been  opened  until  after  the  MUOIW 
>«a9ou.  This  diOerence  in  receipts  was,  however,  more  than  eouator- 
IntUinccd  by  the  low  working  c<>!)t.i  ol  llw «]««tcia  can (4-ttid. f«rnr-tni lo, 
tuniparcd  with  H  'iM.  on  th«  horsa  can^  It  vai  fn^Oitd  to plaBe  the 
net  snrplu^s  (£13,0ih><)  to  rcsarTc. 

Councillor  Fi  int,  who  moved  the  adoption  of  the  report,  said  it  wa« 
hoped  a  ay&tan  of  overlappio);  penny  atage<i  would  be  intradueed  Utforc 
Eaaicr.   Tha  lool  oorets  adopted  on  the  catii  were  very  aati^sfacurrv, 

Cwinelllor  Kuirnoved  an  umvndnient  Uiat  the  re|>orl  1h'  releirvd  back 
with  an  in*truclion  that  t'-.j  v..  I  l.iiln-.o-  pIk-mM  I»-  pUrri  ihf-  rirsViiw 
fund  for  the  purchu    uf  '.iit  v-U  uii  iiit.iL]!!^: 

CouneiUor  Bbuci:,  who  seconded,  was  not  saliblied  with  tiio  tinancial 
poatlini,  and  tfwmht  £ltMO  or  to  ahoald  ham  been  taken  off  (or  depre- 
•ifttion  on  flie  «an.  ftiaa  were  items  cf  aigaiiditim  on  Ibe  oapilal  «ide 
(hut  ought  to  have  been  charged  (a  nfaetia^  II  that  had  Mm  doti> , 
instead  of  nhovk  iiiK  i>  balance  of  £IS,IIMi  that*  WmM  ooly  have  been 
prolit  of  about  £5,<>O0  or  £r..03H 

III  n^ply  Councillor  Fusr  tli..-  biil.iin-i-  vm-  i^ot  ni  t  i  iinua  m  tli<- 
bobuicit-slieet.  Ue  did  not  coiiuaui  they  iiad  made  a  prolit  they  could 
Jiandlaaaaepllvh^iiinaerve  to  prevent  th«o  geim tha  ntas. 

Tba  report  was  then  miaiitinoujly  adopted. 

Light  Railways.-  i  ln  l.i  Knilway  Cominiii»ioncr«  have  sub- 
iiiilteil  to  till.  I'ojuii  ot  Triide  for  coiillnuLnlion  the  County  uf 
Middloiivs  liighl  Uailwavit  (Kstuinsiou  ot  Time  Order,  the  I'ort 
tuadoc,  Ik-ddgclorl  &  HouUt  Saowdon  Railvtay  lUeJdj^lcrt  Light 
Ballway  Eatanaton)  Order,  and  tba  WalahiMwl  *  Llauiaic  L^t 
BailwKy  (FurthairBomwing  Powara)  Older.  Objcetioaa  by  March  18. 

Livaipool.-  Ill  a  report  prepared  by  the  '.•onsulltnf;  ensrineor 
(Mr.  Lirouduy  Hohnest.  on  the  chartjes  ujado  for  electrical  energy 
during  the  paat  jraaii it  titated  that  for  ordinary  eunatunaia  in  (he 
city  I'l^d.  per  nnit  for  lighting  and  3d.  for  power  up  to  11,000  unit.s 
par  qoarter  ha.»  beon  rharcadi  is  esaaai  of  a.uou  uniUi  Vd.  ami  Ud. 
raapeelively.  I'or  ti-amway*  l-lfid.  per  unit  has  been  vhart:t-<l, 
JUmeet  to  an  liddition  of  a  Jm-i-  cent,  for  each  U.  per  ton  |iaid  for 
MHU  In  cX««-s  of  l,(,--t  yi-Jir  •i{),:l.i:!,i>-2:l  iiiiit^.  were  KuppUdd  at  an 
BVorn';<-  pririj  id  I  '^Tlld.  IVir  (ui-l  Njd.  pi-i  ton  Imd  Into  paid, 
u_'aiiii>l  G-i.  lUd.  Tile  ih;u^-i  n  for  iiiltie.-(t  and  ^iiiliiiii.';  Iiniil  per 
unit  vtert  iiineaHiiii,-, outl  irnves  nihI  tau-a  liaii  iiicr«iti»«tl  iruui  i;lU,^-IO 
in  r.HKi  lu  £1  l.4tl  laat  yaar,  and  a  alill  further  incToaae  of  Macim- 
Uieiil  waa  hk«Jy  . 

With  t«fiaid  toa  rednriion  in  tbeahBii|{»forCdrretit.lIr,  Motitiei  ttat 
IIibI  dw  result  of  the  |;;iki  year's  buiiness,  taken  bgr  itself,  miL-ht  np|><  ur 
lo  jutttify  sonic  rfliKtiuii ;  hut.  in  %ie»  <if  ndiiitioiinl  capilatl  charger,  the 
*#l:;ii:i(id  iiH-n  i  .-  i>i  mt<i>^t  and  I'inkinK  fund  by  ii;,Otr..  and  the 
iiiiileti  il  ii:J!  Ill  till  j-rii  .'  n(  fti-  J,  no  gf  nirul  n-dii'^tion  in  char ji-.^  could 
be  |>rii.l<iillv  iii.i'li .  lb  i(  >  L  iiiini  iid^,  hii'vever,  ih^it  to  eiicoui^t/''  It  mori; 
«xt«ni>i)c  u.*;  ol  ckcin«,il  ciiei^y  (ui  pouci  tbi^  |><it:c  aitei  :i,iHJO  unite 


per  <|uarter  -ihonld  be  reduced  from  l|d.  to  Id.  per  oait.  Chargui  let 
electricity  usi'd  fur  niedi<tal  And  othw  pvpoHi,  and  aot  for  lyuim, 

should  be  on  the  pjwcr  scale 

Loadon  Oonaty  Cotmcil.— .-M  TucuL-iy'ii  nKiciiiiK  the  TAfim 

iiii-ntary  Coiuiiiittee  bruuKlii  up  their  report  dcaliii<j  villi  lU 
variotM  electric  power  bdla  bmnf^  |iraiaiat*«l  in  this  MNiiOa  ti 
rariiainenl.  The  report  ataiedthat  out  of  many  «ui;!;i-«iion»iridth 
they  had  eonaidered,  the  three  most  practteable  M.fmcd  loW:  («) 
lhat  Mich  eoropanieB  as  stipphed  in  bulk  should  be  p.Mtd  00  a 
sliding  M-ale  of  price  and  dividend,  and  that  povver>i  of  purciia^t' 
nhoubi  bo  givi-i)  to  the  ("ouncil  with  reparj  to  them-  on  line^  Hiimlif 
to  lho!ip  laid  ibmn  by  the  I'.lectric  LightiiiK  Actc;  ('ii  ibdl  ll;. 
Council  itMdf  nhonld  he  the  mulinrity  for  sencnitiii^r  eli-ctrii'i).»  in 
bulk  in  I/inidon  ;  or  ^ri  that  some  nrranKenicnt  should  bo  iirnM-il  « 
U>t«i  en  tho  existing  companies  Hatisfactory  to  the  C>»iicil  iiivJ  the 
lloronyh  (,'oinieil!i,  with  the  object  of  accnnn);  a  supply  ol  el" tnriij 
to  Ixnidon  ron.-iiniiers  n[>on  the  iiicwt  econoinieaJ  busiK.  lh>-yhiB 
instructed  the  chief  olUctrs  to  »iibniit  to  ihem  detailed  reports  d««|. 
ing  with  tba  wbola  qoaation,  and  bad  invited  the  Highwa>iii  eooi- 
tnittoa  to  apsoint  rc^aentativee  to  oonfiar  with  thetn  on  tli* 
.lubject.  In  their  opinion  the  prnp.walrt  in  respect  of  which  |miwci( 
were  sOUj^hi  weroanch  iw  to  constitute  a  serious  menace  to  e^islins 
AJid  filluM  Itmnieipnl  electrical  suppK  underUkingB,  rviul  they  MOO- 
fully  iiewtlitdfd  thai  the  lua^nitodeoi  the  propfw.%l».  the  overl.ippi-i:; 
jiowi  rx  soufjhl,  and  the  j;enen«l  reversal  of  the  condilionx  now  ipplv 
ini;  to  London  left  tlm  Council  no  ulli  rnaliv  ti  but  to  oppose  llielml* 
III  a  further  rpi>ort  on  the  same  subject  (he  euniinitlcc  re('Oiniii«iW 
lliat  a  conference  be  coiivene-il  ;U  ;1  -  I  r^niy  Hall  on  Mar^-h  6 pf 
representatives  of  the  City  Corporalioii  and  lUo  IWrough  Coiuioh 
to  eonaidar  thaae  biUa 

llr.  P.  H.  BAains  doubted  vhatber  any  good  laaulu  wooU  ac«nu  hm 
the  conference.  At  the  prcs«nt  time  tne  lielJ  was  much  cccopieJ  M 
tbc  cunipaoics  and  tho  borough  cotmciln  and  the  --uggcttion  tli»»  thr 
C-ouor  '  h  ul-!  ;t-elf  supply  in  bulk  might  not  be  a  linaiK'  til  ;.>-r-s>  U< 
fell  C  ■  wli ul.j  11,  I-.'  I  should  be  referred  to  a  coniniisnioi.  :  il  i'-  *^ 
inquired  into  tlie  .juestion  of  Iiondoo  locoatotiua.    W'h.u  -  ■.■  i  • 

he  truated  that  tbe  OMnea  wovld  not  be  eonimHtad  to  the  j  i  >  i  itfi 
sunplying  current- 
Mr.  blui  1-  »aid  it  W(i«  genfrally  held  '.hut  Ihe  supply  of  eU-ctr-jit.' 
could  b«  carried  out  more  economically  !  -  ii>  u  1  njje  central  stition 

Sir  Mei.vii.i  k  IlK.vciicRorT;  said  Itritish  eieclrlcal  industry  ha-l  beta 
t!.i--j!ing  merely  because  of  llie  action  or  inaction  of  the  Ii.C  C    He  »«• 
wlmt  the  policy  of  the  Coati«4l  was.  The  committee  apparently  »pprtKi* 
ol  tba  ganaral  principle  laM  down  bgr  tbe  oompanies  socking  po«^  i>>*' 
aleetriaal  energy  could  be  maiaaoonomleoBy  produced  and  tnoistniU-ru 
means  of  a  large  nndertakiog  over  a  large  area.    Then  he  (oand  tbst 
Parliamentary  eoiumitlee  expressed  the  vii-v  ili  r.  the  prijpos.-ib  .  -■ 
which  Parliamentary  sanction  were  sought  constituted  a  eoriou*  mefl-K 
to  the  existing  luid  future  niunlcip.ii  ekctrieity  supply  uoJertakiag^ 
Appirenllv  there  wore  four  p.irticn  interested:    (1)  The  nyndicati  *)<•• 
piinie«,  {-i)  the  borough  councils,  f:t)  the  L  C.C..  and  |4)  the  ciistn: 
elef  trie  ligbtintr  companies     Then  the  committe*  suggested  there 
li^  ri  liiliiir'     i'..  o?  f.)<r.ii.'e  imposed  in  the  bill  ml  -f-mpulsory  poiur o| 
l-.:ri-li .  L  u  in         u  .M,>int  Committie  of  l-itli  H-.u  ea  ot  l>»rli»!nffll 
reoommemfcd  that  llirn!  should  be  no  oompolBory  power  of  parch*-"*  » 
the  case  of  the  supply  conipanics,  and  tbe  Board  o(  Trade       y"*; ' 
there  was  power  of  purchase  there  «hoo1d  be  BO  iliding  "cale.  I'  '•t'.^ 
wti.j  to  have  a  eonteicnce  of  municipal  autboittieo,  why  not  cjni'-r 
tlie  syndicatt  oompanies. 
Mr.  .1.  Jirax.s,  M.!'.,  .  :iiMi-i--il  thai  the  sooner  the  f.DvcrniMDi 
.  v|.liuiiud  itx attitude  vn:.  u-.tiX  t.i  i::i  -i-  billr  thr  li.  -.1.  j     would  l*™* 
all  coocernsd.   Tbcv  luid  H".  borough  councils  and  13  private  campaW 
aUoBivMnB  oleetri^ily  uatWrototBMnryewer,  aitdthiaiyadieatc  pnv*** 
to  eona  m  with  no  regard  to  the  eufiof  ondartalifaigi.  ThajrdM  tUa« 
the  »:core  of  cheapn«»s  of  price,  but  he  did  not  Ihirk  the  tlUM"*!*^ 


-apneiw  o[  price,  oui  n«  am  not  inmik  >u»  ■  i 
ruflicieul  to  warrant  the  trvspasii.  Many  of  the  borwigh  MDUlIn 
power  at  ft  cheaper  price  thsn  tlu-  syndicate  promisod.  - 
Mr.  Sif-viir  Sankkt  -si  t  if  tiso  Council  Bought  to  become  a  ^"JJJ! 
authority  for  bulk  supply  thev  wouW  colue  iu  cwidict  with  the  bwwjl* 
oonneili,  to  when  thegrliod  lent  £a.lNM.OM.  Bolb  nmfr^/^ 
and  It  waa  aeeeaeaiy  that  eona  aatllad  poliey  abonld  be  anini" 
conjunction  with  the  council*  and  companies. 

Dr.  N  ii  ii  u  said  all  I'arlianient  would  rt<|Uirc  the  Coancil  to  »''^V?* 
that  Ihpv  -WI  T.  nrl  st-sndini?  in  the  way  of  ttic  supply  of  cheap 
to  LoiiJiMi,  I  hrs  ii.ijhi  -  thaltherc  were  alternotivM to  weiJ'jS 
bilU  to  bnug  llii-s  uiiout.  There  might  be  agrocincnts  by  which  IhelwMW 
VMIMiU  weald  aillCltl  to  Uke  eoflleieot  supply  m  bulk  from  the  CJSiaf 
Ooandl  to  uaka  it  a  payieg  uutllir. 

It  w»*  agreed  tj  hold  the  conlcrcnci-,  thf  i  i[-  1    n  ;  1.  ft  rp.i 

JVi'iti,-;^;;..  — The  t'uuncd  approvcil  a  i  m  i  n  < -:i  •  " 

committee  that  applicition  be  made  to  Parliament  for  ttatutory 
fur  tbe  Council,  in  connection  with  the  rcci;n5lriiolion_ol  lla  lieBI"*rJ 
to  l:iy  down  rai:;isl  t«'imKirury  tr^iuway  tracks  and  to  maintain  eir»*^'* 
thereon  durini;  r-  -  li  -ii  u  :i  -n, 

London  Sloetiic  Power  Schemw-— Wtfdnowla.v  »  "  \V£«i"ii:'"'y 
1^1  etie "  coiiiiiiiis  a  report  ol  oa  intevoctiiut uMorvianir  With  Mr  ^ 
l  aleoncr,  eiiio  of  the  proniotera  of  (ho  AAalBiatntlve  Couiitv  '.^ 
Loadon  Elvciric  Power  Jiill,  in  wbtoh  tho  adT«ntacp«,  *c.,  oi 
cheap  electric  power  supply  are  oet  OUt«  . 

Malta.   <  in  th.  i;Jid  nil.  th>  Qovomar  InaugDnalad  »ha  dlacl* 

Irajuwui  Bvsteiu. 
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MuehMMr. — At  the  CawmQ  meetinK  on  Wcduc«ilav  the  chftir- 
Tnnn  of  th.»  KliK-tvicity  comniitlt*:  (Mr.  Ilownrthi  roferred  to  the 
ivport  of  the  chief  fleclriial  cii^'incii  (Mr.  .S.  1,.  lV-i»rre)  on  furtlit-r 
ciipitiil  t-xpiiiiiiiliiro  iiml  miid  that  none  of  tliis  wiih  for  oxtcnsioii*  i«l 
thf  rhu  f  generating  t^tntion ;  the  money  wan  re<liiire<l  rh;.Jl\  fur 
extensions  of  nuiins  and  for  nub. station  e^uipuicilt.  In  the  fCiitral 
parts  of  the  rity  the  feeders  were  working  ()uit«  up  to  their  limil, 
aud  it  would  b«  dangerous  tu  rely  on  iheiu  Isu  tlio  expected  demand 
n»%%  winter.  Than  km  no  comb  at  Di«kia«oii  ^mei  for  more 
balm;  it  ww  IhweCpn  pnoonA  to intradtiee  three  Kenenitors  of 
SOOlcw* CAph  and  drive  tbemfnom  hich-tcnaion  iiiiiin.si  from  Stuart' 
•tieet*  Tlie  iwltenie  hmi  been  CWeinll.v  contidrnHl,  and  the  voni' 
iiiittt'*'  unanimously  reoomniendeJ  it  to  the  Council  for  adoption. 
The  minutes  were  approM-d. 

Mansfleld.— Tho  Council  have  rediicud  the  rlinrgo  for  eleotrir 
current  for  liirhtinR  fruni  7d.  per  unit  for  the  first  hour's  rnHxiniuiii 
deniiind  and  'in  ;  ((•  i  (■  Til  na  M.,  and  lor ponrer  from  fkl.  und  Id. 
to  4d.  and  Id.  I  -|>  .  •.  '.  ■  Iv. 

Miuticipal  Telephony.— Hull  Telephone  cnnunitteo  00  Toeadfty 
ri'portfd  that  the  total  n\iinl>er  of  smisrrilM  rst  was  bilweco  ItBOO 
nnil  2,000,  and  l,til*<t  have  aln  ndv  l>e<>n  (Mnnected. 

.\»  Koon  us  buflicient  sui" nl  i  1  ^  are  obtained,  an  exchange  of  the 
iSunnwa  Municipal  tele]ilione  Bcrvicr  will  l>0  opened  at  Sketty. 

HnaicilMl  Trammya  AiaOcUtian  l  Ik-  manaKonr'  auction  of 
llii^  rtsHociation  had  a  conlerenre  m  Uuiiungham  on  Friday  and 
Saturday  IomI.  Mr.  Alfred  liaker,  rnHnm  i  1  ul  liirnnnxhniii  <  i  |i.:cft' 
lion  tijiui»n\4,  presiding,  .\inong  the  Hulij4'cts  di»cu»">ed  Wi're  the 
fnlloxiing :  —  "  Overhead  l^quipnieiit,"  iotriiduoiNl  by  Mr.  J.  M. 
.MciUroy;  "Ttaiuuay  Tclepboitea."  by  Mr.  A.  Ilitker;  "  l/Ocal 
I^imrtMiiiot  Traniirm,"  bgr  Wr.  K.  Contte  s  "  CaUeetiou  ■ad  Delivery 
o(  i'taroele  in  connection  with  Tnunwey  Sjebemt."  by  Mr.  C,  .1. 
Spencer.aiul"  ('nivcinallndicalors  for  Tramway  Btonii«gittMiom." 
by  Mr.  A.  K.  I't  arnley .  J  )uring  the  vi>>it  the  mMttbwe  ItHpected  the 
City  of  Binuingliam  power  houae  at  Yardley. 

Onnikirk.-  On  Tuesday  the  Diafariet  Council  derided,  by  seven 
xot<>'i  fn  five,  to  Hilopt  eU-ctru'itv  supply  and  refuw  destruction, 
, -I, Hint...;  tu  .  ,r,i  ,ibont  £-20.000.  ' 

FoUokthaw*.— The  ISoard  of  IVade  will  grant  the  apiplicBlton  of 
the  Count  il  for  an  electric  lighting  oriieri  with  power  to  Irenafrr 

same  to  Olas^ow  Corporation. 

BAilwayand  Ouutl  Oammitaln^The  ni>n.  A.  \'.  (i.^tlmme. 
Hardy  ha*  been  iippninli-d  a  coniuii««ioncr  under  the  Uiilnay  aud 
I'lmal  Tratlif  A<-I.  IH.VI,  in  plao'  of  Viscount  Cobliam  reMffued. 
Mr.  (.iivtborue  Hardy  will  al»u  act  as  chairman  of  the  l.i^jlil  l!;iil\va> 

Comlllt^'>ioM. 

St.  Helens— In  <-viiliisnitig  therevisecl  teriuH  »i(  the  new  least  of 
tilt  trarinvays.  lo  rl,,  l  i  j  coiiipauy .  .\ld.  .1.  C.  (Iiiinble  stateil  at 
the  Council  mcetiuK  on  WidnendaN  that  it  had  bm.-n  detinit.dy 
settled  lhat  on  ihe  cohI  of  ov*  rhead  ci|nipinent  ajid  capital  outlay 
the rorptirntion  wne  to  receive  I  per  ceiil.,  and  mi  aurerd  prici  fur 
curl'  111      riu  (  I'mcil  confiniied  the  leaw/. 

Sonlh  fihtelda.  — Tk«i  Electrical  coiuuiittee  ifcoutiuend  the 
Cuundl<ta  rednee  the  niiae  of  electric  cmrvent  Alter  the  firat  tutur''^ 
juaxunmn  demand  at  7d>  to  IM.  per  unit,  and  the  flat  ntle  fiDtu 
fid  tA  4d.  At  pnaant  tlia  rate  ia  7d.  and  Vu  The  leduetiona  to 
eome  lalo  ferea  on  April  1. 

Southwaik  ,  LondOB  i.  ~  .\(ter  cum^idering  a  report  by  the  borough 
electrical  engUKcr  (Mr.  I».  M.  Kinghorn)  on  the  preaeut  ayatem  of 
r)i-ir>;ii>g  for  eloclne  current,  the  Lifting  eouunittee  feoonuueodi'd 
ihiit  frixn  the  roiniiicnceiiieut  of  the  eiuuiti]^  MidaauinM*  qtiarter 
the  follow  ing  »ystiiii  be  r  I  (  t;  .!  — 

Gd.  pi'i  unit  '.  L  niH'.  U  huais  riiivinui-n  i  and  Id- 

after,  nilh  diaeouota,  or  a  ilat  tate  ot  t^.  per  tinii,  wiUi  di^ounta. 

J^Mntf  ■— M.  par  wait  tot  tot  hew  tt  mulltmum  ttuauaA  and  Id.  efter, 
wiib  dlaooonle,  or  a  let  rate  of  t)d..  wllh  UaeaunU. 

The  discouota  ;to  be  uilowvd  to  all  coniiumir><'i  are  2t  per  cent,  on 
<|Uiutcrly  bills  u(  t'.'>0  ur  under ;  o  per  cent,  between  £50  and  £100 ; 
74  per  cent.  b«twfin  tlOO  and  £Vlli» .  an<l  10  per  cent  over  £200. 

Thi.i  rccoinmei)djition  »a.'«  iij;rciil  lo. 

The  Cjiiineil  have  informed  the  London  County  r'>>incil  .'f  their 
coiicnrrcnce  m  tin:  demrability  of  providing  a  mi.Kihl;  fmul  tui 
r«n«wtds  ajul  leplacvment.i  of  electric  lij^hling  pi  iu-.  .v  ■..  dmiua 
the  eUReaOy  of  •  loan,  and  pro|iOM  rilM  any  bnlmue  srandiug  tu 

the  ercdtt  of  t)w  undertaking  at  Maiab  SI  next,  be  appropriated  to 
form  the  tiDclatia  of  auch  a  reMrre. 

StlrUi>K.— The  Secretary  for  Scotland  baa  aaDctiont^)  the  korrow  - 
iiig  of  i:41,<XJ0  for  electric  lighting  esten«ioiia«  and  at  the  ii)«<-ting  of 
the  Town  Council  last  week  it  wns agreed  tluit  the  expollM  of  obtain- 
ing the  Stirling  £i«ctii«  Lighting  Order  {J&Ml.  Ua.  9d.}  be  tr»n» 
farrad  to  a  auapenae  aeconnt,  to  be  defn^eu  ovt  nt  nvenvet  spreaa 
over  three  yearn  ending  May  1  j,  I'JOT. 

The  number  of  equivalent  H  c.p.  lamp*  connected  OO  Jan.  SI  Wnf 
lO.JiH.  compared  with  1J,H01  last  year. 

SurbitOB.    At  the  last  luecting  of  the  Council  the  chairnutn  of 

the  itettamentary  commitloe  (Ur.  Hbaw)  fcave  eome  partioulare  of 
the  yrogNaa  «(  the  deelrieiliy  uadertaking,  and  atMed  that  tli* 


c<)uivalent  of  IH.tXX)  H  e.p.  lamps  is  couiu  ctcil.  w  luch  it  was  esti- 
mated would,  by  the  end  of  the  yeaj',  reach  17,81)0.  It  would  be 
necessary  ti^  put  down  additional  plant  to  meet  this  increasing 
demand,  the  estimati'd  cont  of  the  e'st-'usions  being  about  X'TcOOO. 

SaDderland.— On  Friday  iIli'  1'  kctiK  ity  and  Lighting  siib-cotu- 
mittee  considered  the  question  of  i"edui'Uijj  the  charges  for  electric 

-.riC!it, 

A  n  pi-irt  and  estimate*  for  the  year  onding  Marob,  liKM,  were  mbmitted 
by  ih'  buTOiiKli  fli  ttrii'il  vn^.Hnocr  (Mr.  .1.  F  C.Snell:.  At  exixting  prices 
the  t  t.^l  ivnrk  j  i-osi  -xika  estimated  at  £'i.5,S<3,  interest  £D,!*'JH,  and  sink- 
ing fund  £'.t.730.  total  £45.391.  The  estimated  tererae  was  £4».SIL 
leaving  a  net  pniM  of  itJOMt,  The  aeHmalad  mmlMr  el  imila  gweatBd 
was  .>,ii95,6'ia. 

Sntton  Ooldlleld.— Applil^ntion  has  lu  1  n  iiiailu  (01  s.iu  tion  to  a 
loan  of  X'S.OOO  for  additional  geneniting  plant,  exu  n  iun"  <  t  electric 
mains,  Ac. 

Swindon.— An  uuoppoaed  inquiry  iiiti>  the  Couucil's  apgUcalion 
for  ^nnotion  to  a  loan  Of  SdStfifn  fsT  «lactrie  li^thtgentenauNuwaa 

recently  helil. 

Telephone  Commanication  in  Japan    \\:\-ju  i'  lephone  com- 


iiiunicntion  wiun  tirsi  couuiK-uc«d  in  -Iftpan  about  15  years  a^o,  the 
work  wax  on  the  overhi'B<l  »y»lem,  B.W.ll.  No.  IB  hard  copper 
w  irus  Ixiuft  utKid  ;  but  two  years  later  Na  17  Wires  were  adopted  iu 


all  plaeca  except  the  ooith-eaitlem  diatriele  of  Honahu  (including 
IloSliaidu),  when  it  wae  found  that  owing  to  the  &c<|nency  of 

snow^lonns  it  was  xater  to  D«e  Ko.  14  rinc-«oated  iron  wires.'  In 
|H07  n  change  wi*s  made  at  TokyO  lo  Xo.  17  silicatcd  copper  WIMB, 
a-  It  w'a»  found  that  the  Ktomw  »<-r)'iu«lv  dnmnged  the  lighter  line*. 
Smci'  l^*fl  overhead  rubl>i-r  cabli  >.\a\i  been  adopted  for  places 
whir-  I'u  ;i('t',v:irk  !■)  Iif-avy.  "W  ith  the  comnK-ncpimtnt  i^f  the 
lit)ii-ii:il  I  .u'.  .1111111  i:[  -  i\)>.kii--iuii  (iiograiiuue  ill  IHfti..  ilir  uiuler- 
grouitd  ^vittciii  i.uka  litioplcd  in  Tokyo,  Yokohfttiifi.  Osakn.  Kiotn, 
Kobe  and  Nagoy a  for  the  trunk  linen,  and  leml-covered  paper  c;ilili'  - 
for  the  otbtiTik  The  caUiiui  arc  cliicily  of  two  kiu4»,  one  fint  utuiig 
100  condnalon  und  the  Mbar  W  Modnatan,  80  eoodiu  i  >rs  i>.  it« 
employed  in  a  few  eaaaa,  Far  eondniU  at  fliat  only  inm  pipea 
were  u«ed.  but  now  eartliMiware  i»  also  iixcd.  Tlie  whole  of  the 
iron  and  a  portion  of  the  eaithenwar«  conduits  are  imported.  The 
lead-vovereii  undergrt)und  cable:!  contained  at  lirtt  <200  conductors, 
but  the  Uter  type  have  4iH>  oondiiclorK-  In  IMfl.'i  the  metallie 
Huperxeded  the  ningle- circuit  nyateui.  For  telephone  polcx.  "sugi  " 
tiiulieri  an>  ui-r-d  generiiilv,  though  iron  |  i  i.-i  u»ed  for  the 
(unctKin  of  ciil.le-*  nnd  u»tkeil  wire-*.  The  timbi»r  poles  are  ronte^l 
Willi  (luu-uti-  u  n  il)  |n-epnratioii-  For  a  pole  tbut  iloen  not 
suj  i' r;  iiiiii.  iluiii  .  i'  lii  wile---,  the  anu-<  are  made  of  "keyaki" 
wii  1.    I   1  >     :     1  <  I  of  wires  an  iron  arm  is  employed. 

Waadswortb  « London  .—Uu  Wednesday  the  Council  had  before 
them  the  reply  of  the  Vamtg  of  London  Fdectric  Supply  Oo.  to 
Coancir«  in<|niry  whether  tilO  company  would  be  prepared  to  hand 
over  tu  tlie  CkMnid]  the  Stwathalii  area  of  their  nndffftabiM  nyn 
terfns,  or  to  purcfaaee  in  bnik  ebctricity  generated  at  tite  Tooting 
dust  lUniructor. 

The  coni|«ny  stAUid  that  the  Strfathnm  area  formed  the  centre  of  the 
company's  dinlribating  system  of  giipplr.  so  tbat  thr  nale  of  tfaat  area 
woald  fiever  their  anderUtking  i  i  •  j  urat.'  ji  rlion*  and  so  involve 
great  interference  with  supply  in  the  remaining  areas.  The  sitoation  ol 
the  generating  <<tatioD  ia  aomr  fsem  the  TeoUng  dmt  dsekmotor  that  the 
proposal  lo  puicliasa  eleelrteity  geMmtad  at  the  daatmetor  appeared  to 
be  practically  im|>ui>»ibl* 

The  (iencral  i'urposes  coniiuitten  recommended  that  the  com- 
pany be  further  approached  on  the  subject,  and  thia  was  agreed  to- 

Weat  Hani-— !27H,7I4  units  of  electric  cunent  were  sold  in  1901 
fur  lighting  and  !).'>7,rt"i^»  units  for  powur,  against  •I'iM^A  nv:ti{  ."7.'2«7 
unit*  in  U<(ii>. 

The  borough  treasurer  reports  that  the  imtitatioo  of  deposit  accounts 
haa  bad  a  '■tu**''*  eCenttandhas  bean  the  aaaana  at  aalMaaidlng  Aa 

andertaking  to  a  ooniidemble  eitml,  sail  haa  detarfed  WMatbable  0Dn< 

suiBcnt  from  eomliig  on  the  mains.  It  has  been  necessary  to  institute 
uioiitbly  itccoonts  in  xome  eases,  and  there  in  every  probability  of  this 
practtr"  l  '"<min>-  mnrr-  grtit-ral,  ii"  it  f  jnn.l  the  ('■re  way  to  saf^toard 
tlu-   •nui.  rr.ikini.;  ii^Aiiv  i  lriri''-K'li  i  ■iiu.uiiu-r-i  U-u'.ing  during  tte 

qu..ki  ter  without  any  trace  of  their  vrhoreabouts  being  obtaioable. 

The  destrical  engineer  (Ur.  W.  J.  JtaUoak)  taoMrlad  barinff  bein  in 
negotiation  with  wmni  m  faunp  makert,  end  wet  Bleclrieal  Co. 
had  otieied  to  supply  and,  if  neeessary,  erect  flum?  or  otlur  ar-'  !arap^ 
fur  Consumers.  stib)eet  to  lollowmg  c}Qdiliont<  :  11  1  '■  pui.  coiuplctiun  oi 
installation,  '2.>  per  cent,  of  agreed  ooH  to  h«>  pAid  aud  tiie  batanoe  spread 
over  two  years  by  eight  quarterly  .:.  ii.iUm  nts,  in  consideratiou  of 
Corporation  c:>llecliog  lliv  quarterly  pajmgnts  the  eteetriciljr  dspartuitnt 
to  retain  10  per  cent,  of  erom  amoani  eoUacted,  (S)  la  etimt  ol  a  OOn- 
suiiier  discontinuing  supply  before  the  expiraDon  Of  the  hire-irarebaae 
)  iirl  j1  ihi:  l!iiii|i3  tj  be  returned  to  tlie  company  and  the  consumer  to 
;iiiv  .it  l^;i^c  MJ  jxu  .  ent- o(  OOSt  of  Imini  niiii  (Uil  C-i^t  o[  iijstiUin^.  (41 
ilie  <K>mp<ui;  io  ttNtcrve  the  right  of  rclositig  b)  supply  Ump«  to  any 
constimer. 

Un  tbe  undarsiaoding  that  no  reepoosibility  attaches  to  the  Connoil 
otbtTwi'c  than  as  ooll«etors,  these  terms  have  been  accepted,  sobjeet  to 
a  satiilactory  iigreement  being  entcreil  into. 
The  elsetnesi  eoginssr  vat  fiuther  aatbarieod  to  negotiatB  on  the  < 
with  tha  Oaacfsl  EUetiie  Oo. 
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WfSt  Hartlepool— An  inquiry  was  held  here  last  week  into  the 
npphoAtion  of  thr  Conneil  to  borrow  g'i.'SX)  for  adtliiionol  plant  at 
tfio  fli-ctricity  works,  diw  to  incrtftning  (l«IDSnd  for  cnrrant. 

WillMdeo.— At  thfl  Imi  nx'i  ting  nmiM  CTtoamoRK,  Ntomted  to 

coBi  vmi''.  )4s.  4.1..  VNCff  oiitlioriwd, 

WimbledOD.— Applicntioii  Im*  htm  ina<l<'  for  ttniiotion  tn  a  li>An 
ff  tll.ilH  for  fxtension*  of  ihf  clfOtricity  'uiderlaking.  A».i  result 
.  f  a  r<  (»ort  by  thfl  chief  «lei-lric«l  eiiKitiior  (\[r.  H.  Toil)hilKOn-I.«^) 
on  the  cost  of  stroo-t  lij:!ilif!i»  ilie  (.'ouiicil  wore  v.<-i-\:  rcrom. 
mended  bv  tho  Klectric  I  i^ti'inL:  cotiiinittt'c  f  j  ii)Mr^-i  u  :l  r,  mi.-  of 
'2Jd.  per  unit  for  all  riirnia  coii»«ined  for  «treet  iiKtitutg  »i»  from 
April  1,  ajid  that  on  und  «fUT  that  diile  the  iDcaiide«cent  Ktri'et 
lamps  be  kept  li(;hted  from  dii-^k  U)  diiwn.  each  alternuto  arc  lamp 
!  ■(  T  :,•  -iwil  -ill  il ill  iiii.l  ■iii;1h.    The  recouiiuendatn  i'i    ii .  ulopled. 

£ia&ers. — Tin?  iumuiU  Uinrier  of  the  Foreiiicii's  Aw»tn.'ii*lion  of 
the  MniHh  ICWtrienl  KnHiiieerinK  Co.  took  plac  on  17th  nit.  Mr. 
T.  Wilaoji  presided,  lUVd  in  the  coitrw  of  the  u\eiiiti};  Mr.  \V.  Willi* 
Wto  pMwnted  with  n  f^M  tUiort  oad  Mr.  I^k*  with  n  iiiarbb  rlm  k. 

The  iMond  nnnuol  <linn«r  of  tlio  Clt«>laM  EV«lrieity  Sup|>l>  ('i>.'>i 
Cricket  Club  took  place  on  iHth  ult.  Tile  chief  en(,'iiie«r  of  the  com- 
pany (Mr.  I'erev  Still)  presided. 

The  annual  dinner  of  llio  Cbrimdrnddotoohiuontof  thoEkctcicttl 
KnKineerK  K  K.  (V»l(inlecrit)tO0k  jdMOOa  IStll  oH.  Coip.  RobblMm 
presided  over  e  gooil  niUKter. 

FootbUl  CoBMlt.— nnving  meeeeded  in  entablinhini;  their 
mipreniHcv  nt  foosbull  on  r\er>"  occfision  siiiice  the  matches  were 
cBtablishi il  h.  i  ,w  i  u  iln  llnl.prtson  lamp  makers  and  the  head  office 
Ktairot  the  (iencrrtl  Electric  Cf  thn  lamp  makers  were  particularl.v 
jiibilnnt  at  the  concert  wliici  f  i  d  the  match,  and  which  was 
held  ill  (he  diniiij;  hull  at  the  )irook  (ireen  Works  on  Satunlay  last. 
Ovtt  SOO  pOOfle  Were  present  at  the  onncert.  which  uas,  usual 
wilh  UiMe  fanctksni,  a  great  nieceH.    Mr.  C.  Wilson  prciided. 


TRADE  KOTES  ASP  NOTICES. 

"THE  ELTCTRIOAN"  BLBCTRtCAL  TRAMS' 

MRECTORY  AND  HANDBOOK.  Th>  ms  Edition 
of  (he  Big  Blu«  Book  tt  now  ready,  price  lit.,  or  poet  {r««  in 

lli<  Unilcd  Kingdom,  lbs.  <JJ.  Tiit  lirw  volume  brinft  a 
Rrtjt  mass  of  stilisl-.cil  .ind  lc<:hnic:.il  data  thottHHffsly  up  to 
diU  U.-i  Feb.  22,  and  the  Dirrclorial  Division  of  thi-  new 
VoJum.-  has  b«n  corr,-;ti*d  up  to  F*bfuarv  lllb,  l^lS.  All 
brant'  J!  :  J:.l<ctrical  EnRirwejing  and  InduMr>'  xre  fully 
treated,  Hlectro-Financial  matters  fiav<  rcc<ivcd  rvery 

atitnlion  in  the  new  volume,  which  aggrrgatfs  more  than 
2,000  p.igtf.  If  possible,  the  Dirrctcrv  DivisiOT  is  oiorc 
complete  and  accurate  than  in  previous  issues.  All  mere 
hsls  of  members  of  sec  ctifs  .ind  institutions  arc  excltjded. 
as  quite  unreliable  for  Traders'  purpoies.  Tl;e  number  cl 
large  sheet  Tablet,  &c  .  has  been  iacreated,  and  the  1905 
E<lttion  of  tins  indispensable  work  it  oHeicd  Of  tlw  nOKt 
complete  book  rl  the  kind  ever  publii'^ed. 

Amors  the  ch-iel  features  of  the  H.mdbcok  Division  are 
Notes  of  thf  Yeir  en  Electric  Tr-iction  ,ind  Eleclr  c  Power, 
Turbine  Nolej,  Eleclri;  Lamp  Note.',  Wir.less  Telegraph 
Noto  (very  iulll,  Parliamentary  Sumoury,  Le^al  Decisions 
and  a  complete  s*l  of  .tII  the  chief  doctnncnis  used  by  Govern- 
ment Departmcoti  affecting  the  Electrical  Industry  (iodudirg 
tbcww*'^KiaIMtataK  Rtdei."  iuued  Feb.  22}. 


TBNDEB8  INVITED. 

I'liini'iiiili  ("tirporalion  invite  lend<-t.-»  lur  Mippiy  of  utoren  for  the 
12  monihn  ciiditiR  Nfi»rch  ill,  I'.Klfi.  inchidiiig  «dwtricil\  iiietera, 
Irailitformers  and  cables  (paper  insulated).  >>p««itic«itiuus  frou)  tlie 
boronoh  olcetricol  «ngliieer  {Mr.  K.  0.  Okellj.  to  whom  ionden  bv 
Moiett  IB.   Noo  duo  odvertwemeai. 

PtomowlA  CoTj^onriioD  wont  tondera  ISili  imt.  tor  19  iuontli»- 
oupply  of  lobrkoUiig  oik  cnghM-wiiito,  tt.,  to  thair  electricity 
deportuiom. 

Uptflalrt  ana  Wat  Kirltj  I>t«tri«l  Connoil  invite  tenders  for 
Mlppl.v  and  erection  nf  one  2'iOkw.  >leaiu  oltoimlori  Vilh  pipio;; 

tmi  airi -Hoiio^.   S|ifci(K'.-itiijn»,  Ac,  from  the  reeideni  eloHrical 

rnKinc4-r  (Mr.  Hii),li  (i.  MiH,iiru-i,  ilectricity  work^,  Hoylake. 
after  Murth  7.  An  iMlvcrliwinenl  contains  turllu  r  particulars. 
Tundern  (addressed  chainiiali  of  Eleclric  Supply  conunillif)  before 
10  A.in.  March  21. 

.Iiih/nix,  »l,in<i  (oiiiicil  invite  Icmlers  for  the  siipplv  of  direct 
ciirrcMt  ate  tainpit  and  'M  l.-int<  rnH.    Speciticiitioii-*,  »Vc  ,  from  the 
ciniiiiiltiiis  eiiirirn'iT'i,  .M(<!i>  j.  Morde^-  i,  iMwbttrii,  S2,  Victoria- 
mreet.  W  <<Kii>inmif r.  s.W ..  to  whom  tandora  by  noon,  March  18. 
»X*o  uii  advertisement. 


Tho  directors  of  tho  Great  11  f»<<  rn  K'nittray  Co.  in\ite  tendento 
Rupply,  delivery  and  erection  of  plant  at  their  electricity  generstini! 
atatiun  at  Park  lloval  and  proponed  joib-st.i'inn"^  nn?  i!:rtributioit 
centres,  including  high  tensi'in  tlir-  I'lia^i.'  Jir' ■  t  c  irrc::t  ivrilfh- 
boards  and  battery  boORter*  iit  I'iii  K  Uoyal ;  llin  >  I  'liis.  stin  - tr^in- 
fomienand  hijjhsiii  i  1  t<  !iMi;ii  -witchboardsat  vnri  iK-Lb  smu  m* 
and  lighting  diBlriimiion  centres  ;  ami  high  and  low-ttisaioii.  liirw- 
phase  direct  current  switchboards  at  Itoyal  Oak,  Shepherd's  Ilosh 
and  Old  Oak  in  sub-statioiia  ( [u^  tbree-pbase  switcbbuards,  'J>^  direct' 
enmnt  switeliboMda,  ond  [a]  m  nwlgr-diivaa  boaatan  n  e«B> 
naationiritbatanwabitttoriMiil  lkif«l  ankoodghasliaid'aBi 
statiaaa).  Teoden  to  tbo  soetolary,  Fudifington  IMatioa, : 
W.,  tv  Much  IS. 

Tha  Gftai  Ctnint  Bailimip  Co.  invito  tcndan  far  ^ 
and  tnatoriBla  daring  the  Itl  month*  ending  April  Mth,  IMMt,  htelail- 
ing  electric  light  andtelcxr^h  materials,  wire,  oil*,  aignal  iiialerinK. 
Kcrews.  sundry  tools,  glaiM,  corriaee  and  wngon  fitthigN.  h.irdniirr. 
iron,  indifv  niblier,  a.<<lK-stos,  &c.  Patterns  can  be  .MH?n  till  Mnrrli  i'> 
on  application  to  Storekeeper  (Mr.  .\.  W.  I.ongdeni, Comwall-str'-i't, 
OpeiiHhaw.  Specificfttioni»  from  the  ttecretaniy  (Mr.  Oliver  ii.  Holth 
Londoii-road  Statioa,  MandioMer,  to  whom  tondon  hgr  10  t.u, 

March  7. 

\finirhftler  Tramways  committee  invite  tenders  for  thesiipplvof 
luateriaU  and  various  store*  for  their  Irani  way*  department  infliid' 
ing  armatures,  controllers,  fi;w  <.  sw  iI.  Ih-s,  etc..  pini  /n  in:  •■m 
wheels,  arc  and  incandescent  latups  ii<  lU,  1*11  Htliiigi  and  relU, 
xwilrhboanis,  tubing,  inatilnling  iuhI  itniiitl  k-  n  {.luring  EnalrrttI, 
armature  and  field  coils,  cable,  copper,  tjnnte.  amA  steel  wire,  over- 
head equipment  iiiaterinl,  spare  paiia  for  feeder  boxes,  globe^i.  Isnif 
gliutM>s,  etc..  porcelain  and  iwown  waie  insulators,  rubber  goloWwi 
and  i^vea,  lanpa  oud  lamp  fttlafia,  ear  Itumitiue.  braMware.  trolhr 
heoda,  iMdtB,  acrewa,  wadMM,  ele.  Tandata  lo  ohairman  <A  tarn' 
mSttee.  .V>,  riccadilly,  Manchester,  by  10 IkOl.  March  <ltb> 

.W'rnc/(f«(<T  Corporation  also  require  tandtn  by  10  ojn..  Mtith  * 
for  laying  iindeigiQnnd  telephone  pipaa. 

Ofowrvtfer ElooWeitj  Supply  Conttnitte*  inrita  tondera  fiir  snmir 

and  erection  of  plant  at  the  electricity  works,  inehiding  'i  I.ancaiiiiiit 
boilers  and  nccessoricBi  one  (HlUkw.  generatinf  set  and  accessimes. 
electrically-driveu  surface  condensini;  plant  to  deal  wilh  aO.iXM) 
pounds  of  steam  i»r  hour,  steam,  exhaust,  fe««l,  drain.  couJen^ms 
water  ami  sundry  pip<s<.  >alves,  ,Vc.,  and  an  eleetrioally  driven  boifcr 
feed  pump,    'l  enders  to  the  tou  ii  clerk  by  I  pm.  )fareh  16. 

SUike  Snrinriton  (London)  Council  inviti  tiinlrr't  fi^r  suppJ.v. 
delivery  and  erection  of  sub-station  plant  umi  iii  un^  inchilin? 
1rftn«ifomiers,  three-phase  motor  p-^iu  rritii:  -.  bo  ji-l.jrr«.  A  ■  .  i  vtri  h.t- 
iii'i  three-wire  l.t.  switchboards,  eI  )i.i;:;i'  li:itt-My  -wA  1,1.  ili-tnli  i';!"' 
luiuus.  Tenders  (adiiressed  Electric  Lighting  coiiiuutUM' i  to  i)i< 
Town  Hall,  Stoke  Ncwington,  N.,  by  4  p.m.  March  8. 

luhn^ntjh  Coriioratioii  inriti  l-rrni  i-j  for  supply  of  «torf»  fc' 
their  el  i  tncf,  d.  p  ii'.iiu  :n  i"  r  on,  \  >  lu  from  May  15,  including 
an-  Ijiiup  carbons,  easft  iron  ii:i-..  iin  !it  luid  roa<l  boxes,  electriritj 
nil  rs.  nou.se  service  fuse  1mi\.  -.  i  imln  nwur©  troughing,  bitumHI 
and  arc  lamp  glolies.  Tendeis  i»)  U/vvii  clerk  (Mr.  Thomas  Huiitcr. 
W.S.)  by  March  IH. 

Sf't-redilch  (London)  Rorough  Council  invite  t(»ni1cr«  ffjr  slonf 
foi  Jim  year  from  .\pril  1  next,  including ele<  ti  ii-  ruliU  -  luul  sun  Ifw* 
gne,  pipe  and  fittings,  engineers'  stores,  glass,  fat  street  lanterns, 
smiths'  and  plumbers'  work,  timber,  &c.  Tenders  to  tOWB  <Wl 
(Dr.  11  Mansfield  liobinson^  before  H  p.m.  March  1 1- 

Li  nilomh  rry  <"orporntioii  in%'ite  tenders  for  supply  of  material* 
for  the  electricity  di-purlment  for  one  year  commencing  -Vpri)  !• 
mo.'i,  including  carl>oni!,  meters  and  demand  indicators.  Ttndenie 
the  town  clerk  <Mr.  1".  Henry  Milleri,  (juihihall,  LondondetrJ'. 
before  noon  Jtm  i  Ii  Cl 

I.ou-etilii/l  Corporalion  inritc  tenders  for  supply  and  erection  flj 
one  water-lube  boiler  with  supcrhonter,  brickvNork  settings  »aa 
accesjtories,  together  with  the  iiet'essary  pipework.  Tenders  lo 
clerk  by  .'>  p  iii   M  iicii  U, 

UV»J  //(trj«  (jiiardians  invite  tenders  for  installation  of  electrj* 
bells,  telephones,  and  ftre  alarms  at  infirmary.  Tenders,  clerk. 
Union  Workhonee,  I.«vtonatane,  N.li.,  by  noon  of  Wednesds.v- 
March  «. 

Lomh'ii  County  Council  re<|iiire  tenders  hy  10  a.ui.  Man-h  9f* 
cast  iron  lira  alorni  indkotora  lo  bo  ffned  to  gta  and  oleetrir  lanip 

columns. 

ll'/v/Zifim  Town  Council  invih-  '■•uders  by  March  \0  for  storr*. 
including  carbons,  met4'i-«.  i  iil  b  s,  u.:iit  boxes,  ei><,'inc  room  stor's 
and  nils. 

Tiirqiuiy  Klectric  Lighting  coiiuuittcc  invite  tenders  for  l.iiWW 
l,.'ifM>  tons  of  Hiiiokek'58  coal.  Tondata  to  town  oloik  (Mr.  Fieden»« 
S.  Hex)  by  noon  >filtch  'JO. 

(■•■!.  l„-^ln-  Kl,.ctric  Light  and  Power  committee  Mquire  tenJ.-W 
b}  March  li  for  anppljr  uf  caHings,  Ac 
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BruM  Kltetiiekl  oommittM  wnnt  tendon  bv  0th  inat.  for  isuppl.r 
Of  WMhad  pM  unt  wmI,  WMlud  snifttl  coul  or  tJark. 

pHrtittfltit  Corpomtion  iavila  tend«n  hy  Mocoh  V  for  «appl>'  of 
•Wtriie  moton  on  hto'pwoliMB  tMuim 

iioutAampton  Ooipomtioa  lavila  taiukira  by  Mweh  11  far  storc<i 
for  their  eleotito  tmamnym  da[Mtiiii«iit  for  11  monilub 

Bifmhtglutm  FaUio  Wwict  MttmltlM  inviM  tandari  1^  Uavch  7 
for  l^MO  toM  of  Inimn^  JMkila,«itb  fiah-pklM. 

Ximmitott  GwudiaiM  nqniM  taodwa  bj  9  *.m.  flSnd  inal.  ibr  12 
montlis'  alMtriMl  mxpfUtt. 

f.er  ln  Traiiin  ftV*  fomnnttwi  require  tenders  by  lOtb  fawt.  far  VI 

ni(>ii1li«°  Mij>plv  of  elcdricHl  xiinilricD,  vnol»,  Ac. 

itnhlin  Corpomtion  Iniproveinenta  oOUUnittM  WiUit  tonders  by 
ndoii  iif  14tli  inHt.  for  supply  nixl  f>n>ctinn  of  two  electric  motom. 

Tlio  Si       (!  1 1  ruithoriticBof  .Y"i-"      'a  ill  n  n  n  ■  t.'ii.li  v-  y 

to  April  1  lui  till  au)>piy  of  (>  tonbof  l°*25unii.  Iiroii/c  wir<'.  'i<MulL<r«> 
iitii'tt  \if  sr-iit  iit  tlirou(;li  anenU  rvsidMt  in  Cliri»tiitiiiii,  with  whom 
aJone  Uie  Nurwogian  AOtfaorUiM  villdMtL  CtuUouu  <lulic«  itnd  the 
Bcofamwea  pren  to  MotwHUn  nmunfbelumn  randor  th«  efaaocis 
for  a  McmaaiDl  Britub  tender  T«ry  ramota. 

T:..'  Sfiiinitli  Toli'tcraph  Iii-t  ui  tuii  iit  will  open  tenders  on  Mnrcli 
21  fur  (lie  Hup|t1y  of  ti.'i.OOO  porpeiain  double  insulstora  (new  i>p»ui»h 
telosrspb  type),'  to  be  delivered  in  &va  oqiial  Iota  at  Madfkii  fiar- 
cekiim,  CordovA,  VaUadoltd  and  Hangpn^  Tandai*  hftvo  to  ba  sent 
to  tbe  DineloT'Ooncralof  Tolfffrayha,  10i,Oallad»C«nMtaa,  Madntl. 
The    MadrnI  Oastettee  "  of  Feb.  «S  eontains  additiomd  |MrtieaUr<i. 

Thf  h'oii»iiiniiii>  Adininiotrntion  nf  Podtx  nnd  Tc)<iKr«pli*  invlri 
tf^nd^tt  for  (u)  M.tMiO  liugt,  H.WH)  luediuiu  aihI  au,ilXM)  muall  poi. 
ealun  tnaohiton;  {I)  lS,iOmkg.  ailicMa  bnuM  win  ta«m.  diameii  r, 
mA  IMcff.  mfl  ropper  wire  I'Smm.  diamatar.  T«nilm  tor  (<i)  n  ill 

be  OBfniil  un  Manli  Iti,  and  (or  I'.i  cm  Mnroh  20.  Sp«-oifirati«iis 
(in  Ireiirh)  ciiu  Ijih  m  tri  nt  the  (<nnini<>ri'iiil  lntf  ili|!'oni'(>  Kranoh  of 
tlioliOftrd  cl T         T:i   I :  i-inrhull  utr.-rt,  r.-n'i  i.  n   ]  A  '. 

TENDERS  BECBiVia)  AND  AOOEPTED. 
f'-rrrrliim.-  Tiw  ani<ji)nt    if  -1  ■•  Itii.l.,-  in  IInii.iii<.T- 

■(mitli  (London)  Coimeil  (or  the  siijjply  of  ciiU>^i».  which  appoitrud  in 
our  Inxt  inue.  tbouU  b*va  bMB  £ifi&7.  8i.,  Inaload  of  ilfiWk 

as  pnnlt'd, 

I  t  u'  ls-i  L  Cnrpomlinn  hnvp  plnced  nn  ordor  with  tlM  Srltiab 
\\  <"iit>ugtion»«  Co.  fur  two  traiui  fvrs  at  i'">70  eoM'h. 

UlinKtnn  (l.nndoiil  Coinicil  huvc  a^wpted  tin-  following  tcnderx 
(or  annual  stopplies  of  iu«ten>,  time  switches,  carboit»,  iuciuidestei^nt 
laropa,  tenainal  bosen,  am  lamp  glabea  and  Mnaral  atone  aii<l 
minariaB :— \V.  U.  WiUoox  A  Co.,  Doiilton  *Co .  RunHUiy  A  llmnme.v. 
ttloaa  Elactiieal  Cb.,  Witty  *  Wyatt,  Jaa.  Oibbt  *  do.,  Pryka  * 
Flalniar,  Ala<.  Dnekham  A  Co.,  and  Albion  Clay  Co. 

W»-«(  Ham  f'orporation  have  tkco^ptcil  the  following  tondcri  for 
atinual  nupplics : 

Uiilish  InxuUtvl  .V  IM  tiv  f  :M*».  cables  and  hoam  ent-oot  boxf i : 
Ttiiti&h  Tliompan  llouBtC'ii  C  >,  m'cgrnlin;!  wattmeters;  Itriliih  Wettiit^ 
ho'J^  Co  .  traoBformecB ;  W'egiai  >V  Rihll,  itortiH :  Foit<r  tt  Cv,  t\i 
montlik'  aapply  ol  coal  (Maidy  olaek}.  Ko  leiuler  wan  aeoepted  for  io- 
caniticeat  lanp*,  the  metiieal  en!;ln<v>r  bciOK  autliori>H-d  to  parclia<c 
•am)  ftroM  Hum  to  tine  «n  leal  lerm*. 

Great  Qritnsby  Town  Ooonoil  ha vo  nc<^ept(!d  tho  tendtiroof  La«><}ii 
A  Hjorttnra  water  fmcifierafe  iail.'i.  of  Crouiptnn  *  Co.  (to  motorH, 
and  of  the  Kei^bley  Eloctrieal  Engineciing  Co.  for  motor  atarterK. 

IW  i^hton  Corpomtion  recpivi^)  four  tondcra  for  the  supply  and 
iHMng  of  low-tt>nsiun  cabU^ii.    The  lowcbt  was  i.Xli't-  Sa.  Hd.,  hut 
(bo  oamnd  Ithat  of  Sttamana  Bmtban  «  C&)k  at  i3»a«0,  io  reooin 
mended  far  aoMptuieB. 

Tbo  Older  Ibr  iDriermiiiiid  eahlea aaci  bogtaa  tat  Behnont  Aeylum 
hna  been  ^aeed  with  Jelmaan  A  PiuUia,  of  Old  Cbutton,  fay  the 
eontxaiDlon,  Hemra.  Btanday  k  Batatoae. 

Hmideihuid  EUwtrieity  eommtttee  hare  arccpted  the  tender  of 
tho  Electrical  Cb.  for  awitehbaoid  panala  for  aab  etatiaas  at  10  per 
cent,  off  echedule  nttee; 

I>aith  Tramwiaye  Aacooatraetiian  aab.«pianiitteo  have  aeoeptcil 
tbe  tender  of  M.  P.  OaOoway  (Ltd.)  for  eopply  of  tmnway  poles 
nnd  a«ccMonf«  nt  i;  1.471. 

ttanderlatul  KleL trinity  and  Lighting  oommittae  iMeotiunetHlttae 
MOoptMicoof  the-  t<ender  of  Short  Bro«.  for  a  5.ton  tiaTaUInc  orane 

•ti-ao. 

I>erbr  Coiporatioa  have  aeeeptod  the  lender  of  the  Snnhaam 
Lamp  COt  for  tbo  onaning  year'e  eapply  of  IneaadMeant  lainpa, 

s  1 1  pitay  (London)  Cowioil  have  acemted  tbe  lender  cf  ^oieop  i 
A(j{>l>  hv  BrOB.  at  £1M  for  an  •tertrieallyHlnrein  wall  jib  entne. 

Wiil-'UdI  F.ducaliun  Committee  hwi-  n  pted  the  tonderof  Bots. 
Price  A  Co.  for  wiriiiif  the  science  and  «rl  institute. 

Stoke  on. Trent  ( n  .ri<  ii  havo  acrcpted  tin  tender  o(  Cromplon  .V 
C'-o.  for  a  'il  H.v.  motor  at  IH.  17s. 


BOaUfSgg  NOTIOBa. 

Tho  Union  EI«etrieCo.,lSl.Que«n  Victoria-etreol,  London, E.C., 

writ*  to  inform  nn  that  thn  growth  of  the  pompany'a  export  bnuines-i 
ha*  (ioeided  thrm  to  acnd  their  Mr.  C.  ().  Itarwell  for  a  trip  through 
thp  ISriSifli  OloniM  and  round  t*if  Wfirld.  th<-  objr-ci  li-iii:,'  rl  i-  f'y 

:f.'  iTt-niii  iho  rondilion  iif        <  Oloin.'i!  markets,  t'^  yi  -1;  tin 
of  the  <'onipany'.><  goods,  ai..l  to  nppamt  agents.    Mr.  iitirtt-ell  is  m 
a  position  to  represent  nm  or  tw;)  other  loading  electrical  tirnw 
wilow  int«'re«ts  do  not  eontlu  t  u  uh  those  of  the  I'nion  Klectric  Co. 

Th<-  I'p-'.oii  rc'priM  iuali  .  (' ij(  tin  IMlir-^ikable  I'ullry  and  Mill 
Geariiif  i  u.,  nf  \V.nr.r  (iortoii,  Mriii.  n.  -tn:  (Mr.  John  I.ucas)  has 
ri  iniisrd  [ij  7ti.  ISrrvokrnbnrv  *lrci  t,  Mfjiii  Turk.  Preston. 

The  Synehronoiiie  Co ,  whose  »s stem  of  (di^rtrir  clockn  wiio  llie 
only  one  awanhil  n  gold  luednl  at  the  St.  Kxprwiiion,  inform 

UB  that  ihey  b«v«  sold  tbcir  AttstraUaa  rights  to  the  Sj  uubruaoute 
Co.  of  Ai»tmlaai«  (Ltd.)  of  Biriabane.  Mr.  A.  Knox,  the  niana^nx 
diraetor,  who  bee  alrMd.%'  inelalled  aome  Una  eiectrtaid  time* 
circuitN  in  Queensland  with  the  atsistanre  of  Mr.  A.  O.  Jncikaoti, 
A.I.L.K.,  tbe  teehnieal  manager,  is  on  a  visit  to  tbie  eonnt^y  to 
perfect  Ins  arrangtmeote  with  the  inannfii?tur<-i''. 

Mr.  Arthur  Padntt.  of  Bristol,  han  joined  in  partnership  Mr. 
Herbert  \V.  Umney,  46,  King  WiUijuu-street,  London,  E.C..  and 
they  will  carry  nn  at  the  latter  address  the  businexs  of  civil, 
uiech»»io.it  -in.!  f  Irctrical  engineers,  niert-hants  and  agent«.  mul  will 
also  ii  j>r.  M  ri;  Isaac  Storey  *  Sons  (Mancheslcrt.  the  Sni  U  rlund 
I'orgo  a  l.iigniMnag  Co.,  Itiibery  A  Co.  (Uarlaston;.  I'oIKk'U,  Wliylc 
ii  Watldel  t.luhiistone.  N.lJ.t.  .1.  A  O.  O.  I'iersun  (I'liri-i:, 

Hr»y.  \f«irVih<im  &  |{cis«  {I.ttl.l.  of  WalthjiulHiow,  liiivo  appoisiif.l 
Ki  rs  \V:1>  Ml,  ::;(,  High  Hridge,  Ncwcaxtle  on  Tyno,  vh  ir  ^  .].• 
.tj4t:nu  l<>r  lla-  counties  of  NorlhumlH^rland  and  Diirbam  itii>l  tlic 
Clevelnnd  district  of  Yorkshire. 

Tho  Alliance  Klectrical  Co.  have  renioM-d  to  2H.  (iraflon-slrc<'t, 
London,  \V. 

JI«nt^'-C«i!'(!H  .V  ('.■  't-.U  iH  til  i.1 1'c-  til  l'  ilii  \  lia'.c  r '-ijned  lUeir 
Mgnry  for  '  i  ■  i    .       i  i '  .  . 

BAN&K0FI0IB8.  LIQaiDATIONS. 

The  trustee  (Mr.  C.  T.  Appleby,  2*1,  CoriwriUioti  strw'..  Hinni'i;;- 
ham)  in  the  Iwnkntptry  of  .1.  K.  Worthlnglon  and  (i.  Nuttall, 
electrical  engineers.  Foundry -street,  Haidcy,  ban  been  relensed. 

Bryan  Donliin  A  Clench  (Ltd.)  i«  to  be  wound-np  vdaatariiy. 
Mr.  A.  O.  'Webif,  ChaetarAeM.  liqaidatnr. 

Blectiieal  Apparatne  for  Sale.-  Tenders  ai^  iiivit«d  (or  the 
whole  of  the  luauufovtQiitig  appanttus  and  stucJt-iu  tj-atle  oootained 
on  premiaee  ntuateat  Moreek  MiU«,  Traro.  Tender*  will  baraoeiTod 
tip  to  Handi  90  1»  tho  l^nidater  of  Heodley  Lnnited  (Mr.  Wm. 
Fowe),  Strand.  nQmonth.  8eo  alio  m  wIvertieenMnt. 

tUat,  Ac,  fir  tttt.-^^  W  Mf.  BalNiaijk.WHadia  boOar  b  adV4  r- 
ttoedfbraaleiiianolBareolnnm.  ApplicathMntoHcaaM.Tebbltt'a. 
Lataina.nwd,  Old  KeUt-nad,  London,  B.E. 

,\ldershot  I'rban  District  Council  have  for  sah^  21  Wiition  penny 
pr<ipa.>mL:>i  locters  for  2D0-volt  circuit.  Further  particulars  from 
the  chief  electrical  engineer  (Mr.  F.  Uaraide),  electricity  works, 
Grosvenor-road,  Alderabot.    Kee  also  adveitisenieDt. 

Premiiea  for  Bale,  Ac. — .\  ground  floor,  area  2,700  super,  ft., 
eijuipped  with  electric  power,  and  xuilable  for  g«ner»l  engineering, 
is  to  let.  Applications  to  Messrs.  Msrshall  &  Vo  ,  Campbell  Works, 
Stoke  Xdwiiigtoi),  London,  N.    See  advertisetnent. 

Soma  Mouiiaas  at  Latona  road.  Old  Kent  road.  London,  S.K..  are 
to  be  add  or  M.  Sac  aidvertlaetuiint. 

.\  corner  warehonw  near  London  Hridge  station  (total  an-a 
21,000f|.),  with  two  cr«n««,  hft,  electric  light,  Ac,  is  to  be  let  or 
sold;  also  a  fr«ehold  new  factory  on  the  canal,  Old  Kent-road. 
Apply  to  Trtisteo,  i,  CMdilen*Nnd.  Wart  Hampataad,  N.W.  See 
advertisement. 

A  small  well  lighteil  o  lf  ii'iiim  il  t.i;  torv,  close  to  Great  Queen- 
strwt,  London,  W.C..  is  mK.  lUsied  to  b«  let  on  leai>e  by  Messrs. 
TliiirL'niil  A  Martin,  27,  (  liiin  ary  lane,  W.C. 

Speed  Indicators. — With  reference  to  the  notices  which  have 
recently  appeared  in  our  colnmos  eonceming  the  patent  speed 
indicator  ior  motor vohielea,  tramears.  Ac,  manufairturod  by  Mesan. 
8.  South  A  Son,  «,  Bmud.  London,  W C,  (bll  partienlari  have 
BOW  been  prapaaad  muA  an  obtainable  in  psiupbiet  fann. 

■lUUttiW  —In  oonnortion  with  the  CoaigiMB  of  fba  Soyal  Ia>ti* 
tute  of  PnUie  Health  an  exhilntion  of  edtteatlonal,  aanhaiy  tad 
hvgienir  tipplisnces,  Ac,  will  be  held  at  the  Polytechnic,  Begont- 
street.  London,  W'.,  from  July  19  to  July  'ifi.  \  Kcclion  wul  bo 
devoted  to  engineering  and  building  construction,  and  arrangi'nients 
ran  be  made  for  supply  of  electric  current  for  ilonionstration  pur- 
pones,  Ar.  Thr-  hon.  aw.  of  the  ln-.tit'!tp  Mr.  James  Cuutlie, 
M-A.,  M  ii. 

Tho'i  i-i  II  Knrr  Uiirr  M  i.-nifactiirersi' and  Allied  Tmdss' EKhilai- 
tion  una  i>i  i:i^-  ji,-].!  ,ii  Kiiil  :<Cowt«Loiidan,wbidtwillnnwiacfen 
until  the  evening  of  March  v. 
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 ,  f(  ■nMciI  tJndactoldaii- 1906."— The 

new  «4itNHi  of  Ihia  valiuUe  eoinpeiidinn]  of  tb«  Aiuncial  operation* 
of  •iM-tricitl  unil«rtakingB  thmqpiont  (he  kbuplani  Iim  readied  ila 
ninlh  ycitr  or  pnbliontion,  knd  a({ain  (pvtt  •ridanea  of  the  develop- 

iiu-iit  of  the  iitilu^try.   To  iiivcRtora  in  electikol  atenritiei  the  book 

sIruiM  pi'ovi'  in>:iiuiil.i.-.  It  is  oiil.\  lo  be  re^ttod  tiuU  the  fliMneia] 
piirticiilars  .'iviiilMlilc  in  a  l:iri;c  number  of  C4UiCs  are  M  belated.  Thii 
is  nil  liinli  of  ihi'  mijipili  rs  wlio  have  gHtbereil  together  all  the 
siiitistir-i  iinil  linuiiciul  duia  obuinabie  from  every  aonrce.  The 
piiblisluil  jirin  i«  I6e.,  ud  ihe  pmbUalilng  olBoee  87-88.  tttnnd, 
J.oiiilan,  W  .C. 

Catiloguen,  Ac— Thr  i:in.  trii»«|  H%.  Co.»  70  sad  71, 

J5i>ibopsj;iit('  strict  Witbiii,   I.otuliin.  are  tniinnfiwtiirin);  n 

»inBlp  ph:Ls.i  iiltfni.itiii;,-  i  iirn  t  i:;.  t  u  .  t'  i  new  daas.  Tbii!  iiiotur. 
which  is  slionn  in  Ihc  liccoiiipaiiving  i(luslr.vti«ii,  is  r  ooiiibinaiioti 

of  n  rt-piiljiion  iiml  in- 
duction luobor,  de- 
ngned  in  tucfa  manner 
nuA  tho  ofMratkMi  is, 
il  is  cUinied,  to  all 
intent*  and  parpoapa, 
n»  KOod  ns  tlutt  of  a 
diri-ct-ciirri  ut  n  ncs 
woiitid  uiutor,  liiiviii!; 
cuiiftiiiit  sppnl,  how 
i-viT,  when  the  iivinc 
tiuii  Ilk'  of  till- lufu-hiiii"' 
11  cut  in.  'J'his  inac'hinp 
in  bcinj;  built  in  two 
types,  the  "  1(.  \.," 
aaplimUe  to 'ail  kind* 
afpowarwork,  itaitinc 
up  with  twice  Ml-lMd 
ranning  tor^  with 
slartinR  curncut  not 
c  xcpedinR  double  full. 

load  VbIup.  1111,1  pi  oimi  tioimt.  lv  fiiriil.  ss.  r  starting  Uir<|uedi>wn  to  full- 
lowl  Miliii  ,;iiuli  npnbk'of  b.iiiii,'lir:il<i/  coii|ilf  dtii:iiiycla.t8ofappftnitii» 
which  doea  no[  r<>^jiiir(>  ui.iliiniim< mis  n-vi  rsiii^.  'I'lif  '•  U.  K."  tyji.i 
•t  ■Baehbia  U  ■pccilUly  applii,  i>blr  to  Ufl8  mul  ti  nvcllinj,'  rrani  s,  Af  , 
where  inaiantaneous  reverting  is  neci-dnar^ .  I  liis  is  etVeiU-d  bv 
means  of  eunptjr  ebanginff  iwo  oonnections  woi  Ued  bv  an  onliimry 
chopper  switeh.  tbe  K.  F.  machine  poaaeMing  a  spi  oinl  winding  fuV 
tliiK  purpose.  Tlio  external  etaeaae  oi  these  tnaobinea  is  made  of 
c««t  iron,  bored  out  to  take  the  stator  plates,  which  art  built  of 
laiuiuai<.<l  slie,.ts  of  iron  of  high  permeabilily,  insokled  by  paper. 
The  conBtruciiuii  of  tin-  carcase  permite  of  these  phUes  behiK 
prcMtd  into  it  under  h>  drjnilic  ]ircBsure  of  more  tliiui  flO  tons  to  the 
!i'|uaio  inch,  this  svatcin  nl  iiiiimiiiittun'  <'ii!iuiiii|;  the  liuninatcd 
■beets  Ix-ing  pertectlv  mini  iili  ii-.al  «itli  imc  niiotlii>r,  and  true 
in  tho  idtator  <■  i-tiii-.  Aiui-l.  '"I''  snrfaf.  is  iilluwol  between 
the  top  port  of  the  lamiinilioiih  ami  tin-  frame  tiiru  ijh  a  siiace  for 
air  cindatioa  riKhl  round  the  machine.  Thr-  wuidin-s  m  tiif  stator 
are  hand  wound,  the  copper  wire  being  bptcialh  inHukted  and 
iniiuUted  buKlies  pninded  in  tbe  shita,  whiefa  ens 
reeistuncf. 


Soniu-Pbas*  Ai.TnurAimo-CrauBt 


 ensurea  hi^  inaiilation 

The  rotor  ie  boilt  up  in  a  tiinibr  way  to  tbs  atator,  witi 


paper 


anil 


I  prenofa  of  not  Isas  than 
alidlv  beti 


the  laniiiialed  ibeels  of  iron  insulated  with 
keyed  direct  00  to  the  aim  ft  un.ler  livdraulic 

70  ton?)  to  the  orinare  inch,  ami  cimiipcd  aofidly  between  two  cast, 
iron  end  plau.s  uliieli  e\tenil  as  llaiiuea.  The  winding  is  eir.-<led 
in  a  smiiiar  nmiincr  to  that  of  n  dir.  i  t  current  armature.  A  lit«h 
Ihiti  ritia)  [i-Ht  of  o.OOO  volt*  ahi  ni.irng  if  taken  between  tin  vsind- 
in^.'S  and  iron  buth  on  the  utator  and  rotor.  Tlii'  slip  r'luu'i  'ire  of 
nnmetal,  insulated  by  a  spceiul  insulation  pnieess  and  A  .vitii 
•■W't  4,fl00  volta  to  iron.  All  parts  of  the  inai  hine  are  interebaiiKe- 
a«e,Hld  nlaige  ntOga  of  all  windings  and  parts  ..f  everv  size  frame 
are  stoekad  for  qokk  dattveiy.  The  wachinc*  arc  bmli' throughout 
at  the  eomj^y'i  Bndftacd  wvriEs.  and  the  aomnav  daim  to  te 
aole  maauAotiinrs  In  the  United  Kln«dom  of  this  type  of  nnwhlne. 

Ill  pamphlet  No.  138.  issued  by  the  Klectrical  Co..  Vll  Vlr,, 
Charing  Cross-road,  Lan<lon,  W.C,  a  number  of  recent  iniprovc- 
meatfl  in  Ncmsl  Uunpe  are  shown.  A  new  inulUplo  hunp  illustrate.l 
i»  m  the  fonn  of  a  eoubhmllan  of  three  large  Nemst  hunps  in  one 
fitting,  the  obiect  beinfc  to  pro\i«le  m  tbie  way  a  ooonetiloc  with  an 
lamps  nhere  a  ^ood  volume  of  light  is  nqnnred.  Tasse  ktmps  are 
uiiule  Huitrtbl.'  for  outdoor  work  by  a  special  watertight  cover,  tlie 
light  raiiKint;  b.  tween  00  c.p.  and  OX)  o.p.,  according  to  cirenil  and 
accordin«  to  wli.  tlier  the  lamps  are  swiubi-d  on  wparnlelv  or 
Uwtlier.  A  new  l>  typ<-  lamp  sh.tHii.  simibir  in  imttern  to'  the 
coiiipaio^s  Jl  type.  i>iit  soiiie4ihiit  lar-.  r.  ami  .,1  In^-li  ilbiminatini; 
power.  Thielanip  for  ..uiduor  work  .  iii-1,;m.i1  hi  I  l-iiiter;i.  In 
UM  nwttn  of  Neruiil  lamp  rellect.iis  s,  veial  impniveiMtnts  are 

listed,  and  both  round  and  siantiiiK  t\  pi  >  „f  these'  reihi  tm  s  nf  m  w 
design  for  indoor  nse  are  listed.  The  new  '•  Kxpress  •        of  Nen.st 

wf  i"  our  last  issue,  p.  770. 

ui  .  ^  '>  .l«avo  abo  ready  a  number  of  uamphlets.  *c.. 

iunstnttiqg  and  deaenUng  respoetive^ :       lai,  Etectefc  power  in 


weanng  mills:  181,  Antoaiatiooat-off  switches  ;  138,  \Vcnthcr-proof 
motor  switchboards ;  184,  Motor  switch  and  suining  boxes ;  1^5, 
BIsetrie  whtding  engines;  186.  Elacttio  eapeUns;  187,  ▲  <0.tan 
orane  at  Bouthauploa  Barbonr.  In  No.  191  there  an  aoM  e«ed> 
lent  faitariar  viowa  of  mftving  mills,  ahowbag  hions  and  other 
maehhiai;  eqnined  far  eleetrie  driving. 

A  now  eatsJogoo  la  isiasd  kr  tho  Lawrence  Patent  Water  Softener 
A8(aitilisarCo.,NatkndWoi1ia,nibridgo-road,London,  W.  This 

inchides  a  descriplinn  ot 
0  a  new  type  of  exhauiit 

■team  softener  and  feed- 
water  heater  diMi,'ned 
especially  for  use  nhi  r*- 
there  is  a  barge  ijiuniit', 
of  exiiaust  steam.  This 
softening  plant  is  iiiip- 
plied  with  or  wilhoul 
steam  cleaner.  The  ae- 
oonipan,vine  illvitmtioB 
shows  a  seciicm  of  the 
apparatu.s,  and  conveys 
a  clear  view  of  the  iiielfaod 
of  working.  This  is  a 
plant  of  :^,:a\i\  ^-allons  p,.r 

liiiur  eapai  ily.  sp.  i'iiill\ 
ill  sii:tied  for  an  rlrctrioity 
-^'.atii.n  in  the  Loodoo 

cli^trief. 

Thetii  neral  Kbelf..  . 
have  ready  a  iii  vv  piii  f 
list  of  ■'  Witton  "  iviiillnu. 
ons-curreni  motors,  both 


I,  and  of  the  open* 
protected,  seini- 
enclosed,  encldaed- 
^'cntilateil  and  to- 
tally-cnclosrtl  t.vpes 
.MI  ibi-  li^iial  tech- 
nical unil  eoniiiier- 
enil  particular*  iiri-  i.'Ui-ti, 
arnl  t)].'  tuliill.iteil  Hi-l^'iit' 

and  dimensions  are  sta  ed 
both  in  the  Knglish  and  instrie  systems.  The  motors  range  in  sis* 
from  I  B.r.  up  to  100  H.r.  Conridorabile  apoee  is  devoted  in  the  list 
to  motors  whieh  are  oaed  intermlttsalJIy.  A  naedil  appendix  to  the 
catalogue  takoa  the  Ibrm  of  an  exhaustive  table  giving  the  approii- 
mate  power  raquind  to  dihw  vadons  cUases  of  madihiaiy. 

A  gear  sUaU  fbr  jweventing  wear  on  gears  b  dsssrlhid  la  mt^ 
tienfaura  lianed  hg  Mr.  F.  J.  Down,  6,  7  and  8,  Crutehsd  Pnan, 
I/ondon,  KO.  This  is  claimed  to  be  a  simpie  method  for  Klarding 
wear  on  new  gears  and  arrestin<;  exceasiTO  wear  on  worn  Kearini^, 
making  i^'ars  noiseless  in  working,  and  actillg  BO  acvshion  on  tliv 
wearing  siirraees,  prcventini:;  metalUo  (iDntant  between  tlie  teeth. 
For  tramway  and  rai'u  i\  motor  TebJola  gearing,  ftc,  it  is  Slid  lo 
etTect  considerable  ei  ni  n  . 

Telegraph  and  teleph  jne  i  alili-s  of  the  dry  nin  n  tli<> 

ai1\  anta<^'s  claimed  for  the  Dieselhorst  and  Martin  variety  of  these 
nibU's,  are  treated  in  K  let  of  tfaMti  iMnod  by  Mbsi.'  Sismons 

liroihers  \  Co. 

-Messrs.  Ihivif  s.  Kent  A  Stewart,  17,  IVrners  sirt-et.  OvforJ. 
Direct,  Ivuiidun.  W.,  liavo  prepared  a  new  catalogue  of  electrical 
accessories  compiiaiBg  a  laiga  naga  of  maauiaetnies,  Tho  liat  ia 
fully  illustrated. 

Exports  of  Eloctricai  Apparatas  and  Hateiial.— The  foHow- 
ing  list  gives  official  parttcttlars  of  the  exports  of  British  mann- 
factured  slectrieal  apptaatua  and  maisriat  (jniJading  tslnnah  nad 
tslephoae  wire  and  nurtarials,  but  not  indndiM  electrical  maehinecy, 

wliieh  is  not  separately  specified)  from  Feb.  22  to  W,  with  the  ports 
of  destination : — 

A<lfii.  £-2i.  Africa — Aleiandiia,  £76  (ineludinK  fii  tilcursph  mul*- 
rial:  :  Cspi- Tnwn  £l,<i<W;  Delogoa  Bay.  ;  Durban,  iJ.iim.  i iiiehid 
ing  Xl,\H9  telegraph  OMlerial) ;  P.ast  London,  £'>m)  uncluding  i:4ll> 
Msm^  material);  Port  Bliaahsth,  £166.  itrynuiiui-BaeiuiaAyns, 
£911 ;  Resario.  £80.  i«s«rafa*to— Adelaide.  £4<M>  including  <U  talo- 
graph  material) ;  Fremantle.  £S10  and  74  cwt.  copper  cable) ;  Nsweastlok 
if*;  IVrlli.  JE4SWJ  Sydney,  XfitS.  rtrj.;/  -Rio  Grand..  £54.  Burma— 
Haiiguon,  i'lO.  C'l/i-n/  i -Halifax.  £7ii-j  iteleKrapb  luaterial  i.  <  Jnary 
I'liinilf,  £100.  (  Vv/.'H  -  Colombo.  £fi3  tclcKrapb  iimtetial*.  I  '  r/i  — 
Antofagasta,  £177  itelrKraph  apparatus);  Valparaiso,  £4*iL  c'*i<u  — 
Shanghai,  £6d8  (inoludinK-  £1511  telegraph  material).  OsisMsy  ilwrneii. 
£78 ;  Haaibarg,  £370  itcicgraph  maierialj.  Oikrsitsr,  £<IM.  gsBsnd 
.Amsterdam,  £4.>  ;  flushing,  £7t.  Hong  Kong.  £WS.  fiulia— Boasboif, 
£'.>46;  Calcutta.  £1..V)2.  .fnpan-Kohf.  £334;  Nagasaki,  £lU7  :  Yoko- 
hama, £1«j.j.  M  ittil.  £iO  /fl(».i.i— I,ll>»u.  f  .M)  .  B'-sill  11  Ny  lin  — 
Vigo,  £.Vi  (includinK  £17  trlcKmpb  material  i.  Strain  N.-:(v"i.-.rr,  Smri- 
pore,£4ti<«,  .SircdcH  Uolbenbui){,  £1-^0.  Total  £lG.tiJl,  sgamM  £du,,it;3 
in  the  caimvoadHiK  weak  hwt  yiaf  (M.  M  to  Massh  1). 
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COMPANIES'  MEETINGS  AND  REPORTS. 
Telegraph  ConstructioQ  &  HaiuteaanM  Co.  (Ltd.) 

Tlii^  ftitt  v  li  .»l  iiixlinary  (jc-KTal  iiivct'n::  of  this  company  «  i«  hvU\  on 
Tuo^iluy.  nt  lh«  oftk'ts,  i-i,  OIJ  Droii  sUeol.  I.'>ii<ic>n.  B.C.,  Sir  Khhkiit 
G.  \V.  Iliini^i  i;t,  <i  C  \i.  ;i  hairmaii  o(  the  buaril:  prcaidini;. 

Xlit'  SKCUICTAUI'  iMr.  K.  Dickcn*:  rtAil  »lie  ivitUse  convcninK  the 
meetio)!,  and  the  directorii'  iTi>url  Mil  the  aeeMnl*  wero  tskea  as  read. 

Tho  CH.%IRM.\N'  th«n  Hjiid:  0«nt1«iB«n,  ««  hB\-a  a  Bbon  tale  to  lAl 
)uu,  finf!  in!  it  verv  luiilruit  on?,  ni  )"  th"  oatcoiii-:.  pf  ttie  pa-1  1'* 
nmiUli  ■    .viiri.Ltii'.     A-  \iu->t!  --.lH  ''(■uIii  tho  Irpi.tt,  it  iLU.-i  Ijtn'j:  ,i  very 

)«ati  )v»x  with  u»,  It  }(>iif  iueh  ai  tiavu  m>c.u  unniecustcMurni  to.  iiut  we 
lutvobMn  aUf,  I  am  k'IoI  t<>  fay,  to  scrape  t >K«ther  (or  yun,  Irglliniatcly ,  a 
divUcnd  ot  I't  per  rent.,  whivli,  I  lio|ie,  will  bo  <iv«epublc  to  joo  ander 
the  tc'Di{>orarf  circum«tan««*  ot  (hprtMlMi  »Itl)  which  wo  have  liod  to 
deal.  The  hgurea  in  tho  aocMnta  uiow  a  oonsiilorable  difference  as  coin- 
pared  with  thcAif  (or  the  provioaa  year.  For  inf-tanoc,  laBt  year  there 
KM  a  net  pnitlt  ot  £10H,7:tH  and  ibia  }mr  it  is  only  £tt4,«!O0,  a(ti^ 
ch«rK>D|{  iotrmt  on  the  debentores.  I'beo  there  wa«  a  di»|KHMbl« 
MancY  lut  ymt  tt  tl«t,W  •saiaat  oo|y  £l4lBjm  Uite  jmr.  Thcriv 
fon>.  altar  having  g{*M  fon  •  divMend  ol  H  par  amL  in  the  aariif  r  part 
o(  the  year,  wc  now  propose  to  give  joq  a  dividend  o(  £l,  if.  per 
>har«.'  more,  abBorbing  £4l,^'iO,  which  will  tiiake  l.i  per  cent  (or  the 
var,  free  o(  ini-om*  tax. and  Itave  JtlWJ.OT'.'  to  Utcarrioi)  fnrwuril.  axaiiiat 
1 121),  I  Kit  la.Ht  j'rar.  As  to  the  account*,  I  thiuk  that  I  or  .1  imt  ihroufth 
thuui  in  an;  Krcs^  di-litil.  A  few  variatimiii  IwTe  oocurred  in  tlmiD.  The 
pntaion  taud  of  £CT,0)«ft  no  toiit:er  appears  no  (ha  IctlrbMld  aid*  of  tho 
batanm-afaM*,  Md  on  (h<>  other  i<ul>'o(  th«  bataiMw-ihael(1ior««r«  eonsider 
aMcvaiiations  in  thti  total  lii  -in  I'l  !  ii,  initoe,  our  pn't""''''  i>:  now  valued 
all'lsiS.HlW,  a^aiDBt  ilSf.y.i;-?,   .Vimi!-  U;i  :Ci  i  .m  .r  this  v.vriation 

ifl  Ihu  th<>rout;h  rebuil<lii>gari>i  rrnuvalinK  o(  «omn  nt  oar  noriLS,  which  has 
bti'ii  nn  txpcosiivc  process,  and  wo  have  aU"  liad  to  build  a  new  eteamship, 
and  that  hai<  been  paid  (or.  Thix  ha<  nalurnlly  added  a  go<jd  deul  tu  thv 
valltation  of  our  ^ict^k  in-lrado.  materials,  and  proiiert;  generally.  The 
dobta  owing  to  tlio  company  are  less  than  they  wore  last  year,  partly  on 
account  of  tho  pension  (ur.il,  which  ha«  he*!'  tiik^ss  away  frtim  tho  other 
side  <j(  the  account,  while  sundry  Bccurilit.-  aic  i  lui  .ilint  '  than  last 
.year.  t)ur  ief<-rve  .-itcuiilicB  are,  ■!<  you  know,  iiive..itrtl  in  tlioroughly 
mur.d  and  (a(e  alooka.  Ihen  the  lialanoc  carried  down  in  the  ptolit 
and  lot*  aecooat  is  £4Hi,0iXI,  »galnF.t  £l<is.OiiO  Inst  year,  and  (hr 
Ml  nroAla  are  £60,7H$,  aj^inst  JL'll-i,.V-4).  All  this  indieate.n  to  you 
wy  aiAj  that  we  bare  been  doing  a  gioat  deal  of  work,  Urcaux'  there  is 
n  coDciderabIc  amount  o(  money  earned  and  th»t  wi  rV,  timl.-ilily,  n( 
maiutaining  and  repnlriiin  cablps  (oi  1  n'  i  iii|iniiii     an. I  c m- 

phftiug  tttort  and  impintunt  I(iii.',tli«  I't  r.ii>Je.  At  thv  same  time,  It 
4la(a  net  UMlnda  any  Kigantie  work  like  tltat  m  had  in  hand  tt*»  or 
IhrM  jwart  raanini;.  lly  carry  in;  forward  th»  tntnlstilSal  amount  ot 
(■VI  r  1111(1,111)0  to  nut  vtiir  »c  shall  mske  «>n)e  preparation  (or  the 
po).>iibi'ity,  though  1  Iruit  iiul  the  probability,  of  nur  not  havin;(  im|K>r' 
tant  work  to  do  V>«  (shall  cvrtiiinly  have  a  i;ood  dial  o(  nxiiine  work, 
and  this  I'tim  (lOO  old  in  a  |:o<>d  sum  to  Btart  the  ytar  wilh.  Uur  works 
ai<!  in  i;..od  Older.  Wf  have  ri built  part  o(  the  Or»H-nwich  (aclory 
and  we  have  tlii.ri.uj;hly  ""lef  imd  have  now  in  vplendid  con- 

ililKin  the  \Vlu»i(  road  factory.  IKir  new  Mmnier,  the  "  Cambria,"  is 
iidmind  by  ell  who  have  seen  hrr.  She  Is  a  handsnnie  and  vuiMim,! 
like  »hip  niid  will  he  a  prcditaldo  one  to  work.  8he  cani.  :<  it  huci' 
amount  o(  tonnage  o(  cabli's,  and  will  be  workable  at  a  lower  co»t  per 
ton  than  Ihepnvloua  Tcuel.i  we  huva  bad— I  think  than  any  u(  tbim 
We  faani  inrtBd  wHil  M>e  \e»'el,  the  "Britannia,"  which  was  more 
tiptnilvo  to  mnk  IIUUII  tb>'  *-  Csrobiht"  will  be.  and  she  will  take  her 
Irian  ceOBMnlaally  wad  cffirlcnlly.  1  think  that  I  hav<.  nothing  more  tn 
iay  to  you  on  the  accounts.  I  hope  wu  shall  meet  again  under  more 
gnttifying  circunistunoes  before  long.    I  will  now  propose  :— 

^That  Hie  rr/<<i<(  miii  iir>~<iuNl«  vi  the  dirteior*  to  iMa:.  ii,  l\)0^,  tub' 
miiu4  to  (ftr«  mntitig,  bt  »ml  (A«  tame  m  hmit  **t*i\ttd  «nI  w^gfitd  t 
and  that  a  aitiOnui  of  £1  U.  ptr  *hart,  to  cATifffK  t»ikt\tt.ptr  akm 
itilert>l  M  inu-i  \r»  ■li<  I'l-  n  I  |i.iid  (o  .'Mite  SO,  IMI,  it JMf4  MfCH  iM  Ha 
thiirrt  I'f  lite  l  iimiMixi  i-r  ihr  j)far  r»i^iMji  jlM.  tl,  1804,  aM  Mat  met 
iliridrnil  l>f  i<iuit  lire  iV  i''(  iifCOM*.  t.i  r  " 

Sir  JA.MJ:.S  I'KNDEU.  Bart. :  I  In-  t    n  Lnni  that. 
Mr.  U.  U.  li.  CUOt'T :  Mr.  Chairman,  we  must  all  regret  iii  «hij.re- 
hoMin  m  Dot  «Uo  to  |ica«Mtt  oi  with  raah  »  nony  account  as 

jtn  turn  Wn  la  tho  hkbll  ot  delnff.  lanttliMiUiil  to  My.  tor  many  years. 
I  have  been  a  member  of  this  company  fur  a  grtal  many  yntrn  -more 
jeara  than  I  eaie  to  remember  and  I  hate  nlwiiy.i  rvcognisod  this  fai't, 
that  the  dircotois  have  to  ui>r  Ihcir  discretion  as  to  what  amount  o( 
inlormation  (hiy  tM\  communicate  to  the  sharebolderB.  and  I  think  that 
in  a  very  good  pi-licy  Thty  must,  of  courre,  use  theii'  judgiuent  aa 
to  whether  they  think  any  particular  piece  of  informatiua  WOVld  bo 
communirat(d  and  putdislicd  or  not,  in  oonseiiaenoe  o{  the  ftrvlit  bttla 
rivalry  nliieh  c..\i>tii  in  connrt  tion  aitl)  all  suoh  coni|ianit..<  tut  our  own. 

I  iiavc.on  many  previous  occasions,  aektd  <|iit'>.tiutu<,  and  I  um  1  n  l  I  .  ray 

that  I  haveK'  iirnLlly  received  very  atielacloi;  ian(wi.T«.  Whi.thertbatwa^  i 
uwing  to  the  (iivcrcitun  of  llia  diMoln  ar  to  the  dJanratioD  o<  the  peraon 
who  a^ked  the  <tut'^tion!i  it  la  not  tor  ma  to  aay.  Bat,  Sir,  on  tlii* 
ixcaBion  I  propose  to  ask  two  i|iiestionn,  and  if  yon  in  your  jud^'iuent 
think  it  is  not  desirable  that  they  -hould  r<ccive  any  direct  answer.  I  and 
the  othetr  shareholders  mu5t  be  content  and  bow  to  vmir  rnlinp,  I  An  not 
think,  when  I  have  put  my  iiuestion?  ym:  .  ill  -i  i  imy  niijuiiun 

to  aasweling  Ibam.  i  waa  not  present  at  tho  last  hnlf  yeitly  mcet- 
tttg  in  |n]j,  otiMraiM  I  obMld  Ibon  Iiatc  mM  oiw  ol  tfaoqaMtimw 
whIA  I  SB  M»  ibMt  to  a«k.  I  ihlsk  it  wu  alwiit  that  tino 
tiMt  ft  «iy«e  anml  in  tho  MHimcn  «iih  qgwd  to  m  Inton- 
Hod  OB  tho  pMt  «t  tho  Sonbh  QMommt  to  Uv  ft  oiUo  to  bolui 


■'i*  I  was  not  prcMMit  at  lim  ij.t.f  ting.  I  wrote  tn  tho  srcretary  u{  the 
coatfaiy,  and  receivMl  an  annwer  from  htog.  Mid  as  joo  dM  not  alhido 
to  tho  matter  In  roar  speech  I  should  like  tn  nnd  that  letter,  ^lo  aaen. 

t.iry  wrote  ;  •■  I  hi-ir  to  :i.  kin.«?,-dgo  rn^oipl  of  yours  of  the  12th  in.sl.  In 
which  yon  st ,  mi  h:ivt:  i n  in  tbo  papers  that  tho  Dani^th  Uovenwu-nt 
ha<  decided  to  ]«y  a  it(il>marin«  cable  to  loelaud,  and  y^u  wUh  t  J 
know  If  there  is  any  prospctt  of  this  company  obtivioing  the  contract. 
In  reply,  1  beg  to  say  tliAt  the  paper...  are  wry  iniHlrading,  iis  the  con- 
censinn  (or  laying  tbo  cnble  to  Iceland  is  hold  by  the  <ire*t  Northern 
Telegraph  d  ,  who  havo  a  |>>rioJ  of  two  years  in  whitOi  to  complete  this 
cal  l",  and  ilurioR  this  period  they  will  doublf.  put  U,c  work  t,ut  to 
ttiiiii  t."  Now.  that  period  «(  two  ycaiB  has  not  aiiytliin/  ;>.<■  clupsed, 
but  1  imagine  that  yuu  and  yooi  brother  directors  bare  in  Mime  wav 
rtained  whotio  Uk«lt  to  Uo  |ila<»,  and  if  vug  wouhl  nut  be  betray- 
ing any  trade  acerirt,  1  thoold  IJIia  yon  to  My  wlu-ther  lhcr<r  is  any  likeli- 
hijodof  this  company  being  able  to  particij'i.i  in  i  !  ui  intention.  Then,  Sir, 
the  other  ijuestion  h.iB  reference  to  what  ajipinr.  il  in  the  I'ress  only  a(ew 
days  afio.  and,  o(  course,  everyone  hrre  who  takoj  an  interest  in  this 
subject  n>nst  have  se*n  it.  I  refer  to  a  report  which  appeared  in  the 
financial  column  of  The  i'imtt  oa  February  'i.Jtb.  in  wbtcn  it  WM  said, 
'-Th(^  Maekay  (Vnuaany  hftvo,  in  oomiMtion  with  tbo  taanoioot  tbo 
rivpit..il  Etoeli  ol  tho  ('omiuorBiiil  CaUo  Cunipany,  p.iid  to  tho  Comaoroial 
('able  Company  Hic  entire  co.<t  ol  a  llflh  oubmarine  rsblcto  Knroi>e,  the 
laying  of  which  is  rcndi.r»l  necesiuiry  by  tho  growth  of  tJie  Company's 
l>D(.lo<aj«  and  the  rapid  service  dcn.:,rid.-.|  I,r  th>->  pn!.|ic  This  fifth 
cabia  willbepatincporulion  during  tin..  ■  o.  ,inL-'-  iniin.  i  .'  'I'tn  .it,M,.n.of 
course,  I  do  not  Wi!«li  yon  toaniiwer  my  ijuistn  ii  juu.iu  yutit  jmlKiaienl, 
think  it  undisiriible  to  do  ko,  but  if  you  do  not  think  Iherv  i^  luiy  objoo* 
tion  to  answnlng  it  I  thinb  certainly,  spa-uking  (or  myi«;d(,  I  should  l)k«^ 
and  I  diire.say  il.  ■  .  iln  r  .ihnre-hoUlerfi  would  alao  like,  to  know  whether 
there  is  any  [i  .li  iliiy  .A  anr  [lartieijating  in  tho  benefits  which  will 
undoubtedly  arise  to  iiomeOQe  from  tho  laying  o{  this  cable.  You  have 
rather  hiutcrt  that  the  work  to  b»  done  by  this  company  daring  Ihe 
current  ycir  may  hi!  of  a  routine  character,  and  you  have  not  (orealiadowed 
an)  thing  in  the  nhape  of  such  a  large  increase  ol  busiiteas  as  this  paragraph 
would  irap'v.  I  am  quite  content  to  abide  by  whatever  answer  yon 
choose  to  siTo  me.  and  it  yoo  think  it  wooM  bo  In  ow  iattcoit*  that  tbo 
question  abooU  not  be  anawtnd  I ihoU  bo«  with  gntt  dohnaoo  to ymn 
opinion. 

The  CflAimrAN:  Oontlnien,  in  nqMy  to  Ur.  C!<«fl'»  two  qaealionB.  I 
mav  say,  6nt,  with  rofennso  to  a  pvntaiMe  eaUe  between  Deuntark  and 
Iceland,  it  will  be,  us  he  has  correctly  stated,  put  through  by  tlwOrcat 
Northern  Company.  We  have  beard  no  movement  with  rc^rd  to  itt 
conttinction  so  far  \V«  hare  not  been  approached  in  any  way, 
and  we  do  n.  l  kn  v  .nhvlhrr  they  are  going  to  carry  out  the  work 
wilbln  the  limili'd  prriod  mantioned.  As  rv».'ards  thie  othor  matter, 
1  4i4  not  mootion  tho  toot  ol  Udo  ne»  Atlantic  oablo  bonno*  Ih* 
■TnuigMnenU  r<t>r  it  are  Dot  ahaoliitoly  •ompletied,  hut  I  hftw 
pb  asiuc  in  loforniing  you,  and  the  other  sharohiddi-r*.  that  we  have 
made  at  i^  iv m  w  for  the  constructian  "t  the  chIjIp.  We  shall  be 
pnlling  it  in  hand  before  long.  The  final  dcH;anj<"ni -•  ar.  not  ("iMtipVt^d, 
and  Kn  (orth.  and  thefvloie,  ax  our  general  proctn-.  i<  i>  t  uniiin  r.CL' 
anything  until  it  has  cryntalliaed,  1  did  not  speui.  .J  it  in  luy  ojxu.ag 
speech,  but  as  a  ()uest4on  has  been  asked  about  it  I  may  tell  you  we  have 
that  work  to  du  and  wo  shall  hope  to  lininh  it  l>c(ore  the  end  of  the  year. 

Mr.  .T.  tilHSil.V  :  IV...bably  we  aie  all  hk'"  i  that  •.h.t  =.n>alln  dniden..! 
i...:il:u;i',<,  among  o'.ll'i  ll.n^^;..  liiu  \,  ry  Miviri-  r,.i:n[ictilii)n  l^iiLi  h  U(<ti- 
UI  in  this  buninetiB  now.  We  ooniiot  es|i«cl  to  havu  any  monopiy  of  tho 
work.  Wo  most  stand  upon  our  merits,  and  I  think  it  would  be  well  for 
•II  ot  oa  to  recngniM  and  to  nutke  it  known  as  (ar  aa  j^ossible  that  there 
is  one  record  whli^h  prcnlifti  to  lha  oompany,  and  that  is  a  very  long 
record  ot  cabh^s  laid  by  UB  ahowing  ineh  a  iagrw  o(  stability  as  is  not  to 
bo  surpa.HS(d  by  any  other  eoneern.  In  that  pac^ii  i.':ir  r.  s;nrt  wf  have 
what  I  llunl.  IK.:  1  laycall  very  properly  a  mental  m  'nr[in;y  I  li  :(i.-  th:vt 
people  who  want  to  have  cable*  laid  will  not  oterlook  this  (acl.  and  we 
Duaat  try  to  makoU  known  as  aMohiD«aai(n,aDtfaDl  iiiy  oablo  whieh 
rrqtiirea  to  be  bud  may  be  plagel  in  the  hiwlagi  this  cooipany,  wbleh 
hau  scarcely  ever  had  a  misfortune  in  its  work; 

Mr.  E.  CHARRINcifON  :  Yon  mentioned,  ttr.  that  a  new  ship  was 
bought  last  yer.r,  nn'l  that  the  rt.c!>n»tmction  o(  our  ^xcrk*  had  taken 
place.  Will  yon  tell  ui  »iu'lher  lUu;  n;o-  dn-ii-  i.i.it  nf  ri  v>.ii.ii.  or  out  of 
capital  .'  I(  it  »ai  Jliw  out  o<  rvvcnue  It  would  make  a  l(.t  o(  dtfier. 
COM  itt  oonaidering  the  roauit  «l  the  mot's  operations.  BotryoDO 
know*  thirt  last  year  was  aboat  M  had  as  it  ooold  pocsibly  be  hir  trMinc 
concerns  genera;  Tlu-rr-  ir  one  rMt  company— I  think  1  Cin  mention 
this  viithout  did  •  int;  HTiy  !■. <  iti  liiiii  t  1  pay  (or  tlieir  raw  material  con- 
siderably over  XiCiU.iHJU  more  than  in  the  previous  year,  and  thry  got 
ftbMhitely  nothing  (or  it.  They  are  in  thr  nng,  I  take  it,  like  ourselves, 
and  the  ring  has  not  put  up  their  price  The  company  did  not  receive 
DOyrlDht  on  t;i:i-.  extra  eipsnditurc.  It  may  bo  o(  interest  to  some  o( 
tho  ahareho: J,  I  ?  t  j  know  that  this  year  already  things  are  more  pru* 
p«rouB.  an  J  I  Iv.ifn-  that  business  on  the  whol-j  is  poi-.^-  to  lx:,k  Tiipre 
'  -  on.'  ii.  lu  .niolry  nocurilios  — in  our  bilaKi-'.  ^hci  '.  1  kaov>  ti(jtliin,;.il,o.il 
It  Etand.4  at  the  large  ti^fure  of  nearly  £9l*>,tM)U,  and  1  should  like  to  ask  it 
that  ftaottDt  ii  ktwitrt  in  good  markotoMo  itaorities. 

Tho  CHAlRU&tt :  The  expcnditiuo  oalboehip  and  on  the  renontion 
of  the  factories  cornea,  with  tewurd  to  the  ship  mcae  paitioohutly.  oat  o( 
I'lD  roservo  (and  (or  the  r«ae«'aTo(  our  fleet,  but  of  both  ot  these  items  some 
i'lniiH  prnj.:.Mi  -n  Imscome  out  o(  the  coiu|>aay'a  current  revenue  Wilh 
r.  itu:  J  t.  J  III).  Mimlrv  si;curitie8,  I  may  Irll  you  that  these  comprise  a  large 
l>^i  tivtii  ul  the  reiserres  tlie  matyvt  (or  tiw  iCMWal  o(  the  Heat  and  tor 
the  purehaMol  sntta.«B4  ootath.  Tho  OMDHiko  arc  all  markolDUo 
securities  ol  a  high  oMor«  Tho  aun^r  ii  Dot  Id  tbo  oompany'i.  Imotnmi 
in  the  oidiBKiy  bmummt,  DDd  tt  ii  on^  dnwa  ii|mb  whan  we  have  to«MHM 
dem  i^D  It  M  ft  NMXMb 
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The  motion  VM  timn  uri.uiiinfnislv  s^lnpl.  I 

The  CHAIRMAN  :  Tlicrt  aie  U .» gtalktu*;!!  who  retire  on  thU  ocex- 
lim  turn  th«  board— Mr.  Colin  F.  CAnipb«ll  uid  Mr.  Panel  V.  Lllk»— And 
thtj  aw  liolb  elistible  an<i  are  cttnilldaU»  (or  re-«laeUon.  I  pnipoaa  th»t 

OkO^e  two  i-'entlpMifti         flrctd  ilirf  :'.:>r»  of  IhCMflMMa*. 
8ir  JAMKS  S'KM'F.I',.  li^iL:  I  ^h<:.  b-  plvaaml  to  noond  thai 
The  rcaolutkon  wm  carried  onanirootmlT. 
Mr.  OIBBOti :  I  hat*  ptMunre  in  mori'nf; 

"  That  Mr,  John  Oane  niwl  Mr.  P.  A.  itUihJ     «iui  an  hcn'ttj  n-ttei'Ui 
auAil'iit  i,i  thr  ( ■ompiini)  fur  iht  y>ir  ttOS (U  tU  UmMhI  ttnmwratitm," 
I  belioTe  we  are  all  salUliod  with  our  aoMton.  and  it  b  UM  WUmtKJ  lor 
me  to  make  any  rcmurk  :  i:i  frcir  favonr, 

Mr.  HitUr.KTH:  I  )  >v  muLh  pleasure  in  MOondJagtlMHMidtieB. 

Th«  fWolaiiOD  was  psissetl  nem  I'lm. 

Tba  GSAIMIIAK  :  Uentlemon.  thtt  conclude.H  the  bntiam 

Hr.  OtUWT:  I  beg  to  pn>|K)M!  a  hvurty  xoW  of  thank*  to  the  bcwrd 

nnd  the  ^t&B  of  t)i«  compiuiy.  In  a  concern  of  this  hind  »i>  niucli 
deiieniU  on  the  KtalT,  nod  I  think  Ihiit  they  should  be  coupled  in  a  motion 
of  Ibi.i  kin  l  vitli  the  directors,  althoogh  the  wort.  *?  .i*.  l^i-y  un 3i'rt:vtr  in 
OfHdifff  r'  v-  I  li  .racter. 

ColoDel  UUUU.ViU !  I  have  great  pliMaure  in  M>condin^  thtl.  and  to 
•xpreaa  nj  giatitnda,  and  that  ot  tht  ifaanbaklen  aa  a  body,  tor  the 
•secHent  bonncu  whieh  tba  board  have  done  for  lu  dorioR  a  year  of  qd- 
cxanipled  dvprewtlon.  We  cannot  expect  to  atwav^  g*i  nhat  wc  vi'i>r« 
KOttinK  u  few  jciirn  ago  when  there  were  so  nianf  new  cable]  to  be  Inirl. 
ConRi<li'rin>?  tiiere  hw  l)r."n  ii  .  woiV  of  ihaS  "wt  '•Auf.  I  tliink  it  "Vi  ■■•'•'} 
the  gtability  cf  ih;-  ••i>ni|:4n>  tlinl  v>b  s;.ir.i!.|  ti.-  r.Tr>uii;'  l.'-  \vi  %;-al.  a- 
tbe  result  ot  ordinary  routine  worli.  When  ttirre  nrc  an;-  more  tuf;  rabies 
to  bo  laid  I  tliinit  pooplo  will  like  to  eoine  to  a  eompinj  tike  oort  which 
tenders  at  a  moderate  priea  ud  etrriei  oat  the  work  ntisfacNirlljr. 

The  prnjKwitioD  havini;  been  a^freed  to  uiianiiaoii><l;. 

I'he  CIlAlUMAN  said:  (ienilemeri.  we  lire  iiiiKdi  oblif^d  for  the  kind 
Tote  of  thanks  which  yon  liarc  a<!ConliNl  to  oiirwiro'  and  U>  the  !itaff  I 
ahoiiUl  hkc  partieiiliirly  to  ns-nciut  .'  with  the  latter  our  K  •«  Roing  stit  . 
who  hav  e  tuaugijvd  our  shipi  iu  a  raiuaikably  &a<::u^(ul  manoer. 

The  proceedings  than  tarmtnatad. 


National  Telephone  Co.  (Ltd.) 

The  thirty  liftii  ordinary  K^neral  merLing  wan  held  on  Tue^iiy,  thi^ 
Bi^ht  Hon,  Sir  Hknbv  Kii»i.t.ii,  .M  l',,  in  thochnir. 
The  SECRETAllV  (Mr.  Albert  Anns)  having  read  tho  notice  convening 

thtnMliaB, 

TbnCRUBM.KN  alluded  with  satiiifaclion  ti  the  continued  projires^  of 
the  f(in>psnT,  tli.<  Yi  ;\i1y  cir.ipjrlson'*,  he  remarked.  hMnt'  tlif  tru  ■  ti s'.  uf 
tttii  [  i  -  .  '1  11.-'  ^-'1./  -.  minme  (or  the  pait  yi-ar  .v.i  -  t.'.iH  .'T:!.  im 
incrca.'te  over  VMH  al  tlNJ.lW.  The  l'o«t  UfUce  rojalticw  tor  the  year 
antODntcsl  to  no  lnao  than  £  I  uri.'j:)?,  or  £I7,IS88  more.  Working  expenaaa 
Were  £l,loi.li'M,  tn  inci-eav  of  I'l  17.000.  Them  were,  however,  special 
iter  this  increase  U^t  year.  and.  of  course,  they  could  not  eipect  to 
I  naiily  £200.(X)0  more  revenue  without  a  lar^e addition  t»  the  n.itk- 
Ing  eiponses.  The  net  profit*  (or  the  ynir-and  thU  wax  the  prai  iiral 
part  of  Oi'  -  l  it.  tnsnl  were  i;«7S,»4ii,  or  £47. 4.30  more  than  those  of  1U03. 
Alter  paying  dcbvtiturc  and  oih«r  intonet  and  divid^ds  lor  the  half  year 
at  the  rate  ot  (I  per  oeot.  par  annnm  on  tha  llnl  and  aacond  preference 
ahdres,  5  per  cent,  per  ammm  on  the  thud  proferenee  ahnre<<,  (S  per  cent, 
per  annum  on  the  pre(«rred  stuck,  and  o  per  efnt.  |>i'r  annuii.  un  the 
dtforred  stock,  they  would  carry  to  re»rv»>  I'll  "i.iin.i  r  ihr  hnK  m  iu,  or 
I'Jl.i.OOO  (or  I'.KH.  a  con»lder»M<'  inivant-c  r.n  the  amount  tranfierred  l» 
this  fund  in  ItlOI.  The  numbti  h<  th  .r  ^litmns  increased  daring  l<.>Ui  to 
31S,8'JU  n^'ainst  :?TT,.58l<),  the  number  in  tho  preTiona  year,  the  increase 
beina  very  Mrly  spread  over  London  and  th»  Viritad  fOngdom.  There 
had  Dtea  an  increase  in  the  Londaa  aian  o(  9,338  aiid  in  the  piorincb^ 
of  'W.tOi.  Their  capital  expenditure  had  al»o  Ik-mi  increased.  The 
uncipired  orders  at  ihe  present  time  were  V,4'J0 ;  last  year  they  were 
O.  I  I  J.  They  had,  therefor(<.  v.n'.  !»;r>n  ovf>rf  iWpn  yet.  The  nvim'';'  T  ^  f  tV» 
stnIT  al  t'le  end  of  Dm  ^nlirr  Ins',  ■.vhh  1 1.  having  in<  re.isfii  ilnriiit' 
the  yrar  by  about  l.tHK).  'ihe  aii.vl  ;:upoitaiit  paro^jraph  in  tba  ic  isoil  .van 
the  Htateuient  that  tha  board,  after  protra«!«d  negottatiuna.  had  arrived 
at  an  a^'reement  with  tha  Fostmaster-Oeneral  lor  the  Kule  to  him  on 
Dec.  al.  lyil.  uf  tlie  eonipmy's  undertaking  The  negotiations  had  lasted 
very  nearly  1-  ti-.nr.ih-,  and  had  occupied  the  constant  attention  of  the 
directors,  who  had  t>een  ably  supported  by  the  staiT.  He  felt  bound  to 
mention  In  tiii^  connection  the  beads  of  their  Soanoe  and  engineering 
departments  and  the  general  mana^'er.  Mr.  .Ann^.  Mr.  Gill  and  Mr.  Gjine. 
front  whom  the  boitrd  had  rco^iviMl  invaluable  a.«»i«tanee.  The  slinrc. 
hulder.s  were  aware  that  the  lioeneo  of  the  company  woald  expire  on 
Dec  HI.  mil,  H.'  hi»en  repeatedly  a«V.r<?  whit  they  proposf  J  to  do 
when  thut  d,it"  uinvc.i,  but  they  had  not  been  in  a  pLu'iuri  'u  -  ly  any 
thing  until  as  up  to  then  tlie  (lovemment,  under  Uic  of  I'arliik- 
inent,  had  bad  the  paver  to  eompulxurily  take  over  tlie  prt^ifty,  whether 
the  oompany  lUed  it  or  not.  Tlte  Ooveroment  had,  however,  frankly  t3ld 
them—and  tbl«  had  been  endomd  by  Parliament— that  they  did  not 
intend  to  extend  th?  linenen  beyond  Dea.  SI,  Mil.  and  it  wa.'i  t  io  late  to 
argne  whether  or  not  thiswa^  a  wIh*  deciHion  in  the  inl  'ii-<t.<  of  thn  jmSilic. 
I'ai  lianient  and  tite  (iovin  onient  had  drti'rmined  that  the  toli-phtiiH'  bu«i- 
ne^.i  ot  liie  ooantry  ahauld  on  titat  dai ^  p«m  ioto  the  hiutda  uf  the  I'oil- 
maitar-Oennal.  aa  Iba  lelagroyh  bntineee  paaaed  under  hia  eontiol  many 
year*  ago.  Tn  tWt,  aFter  Mr«lrae'.ed  nftgntiatiooa,  the  eampaBy  and  tbe 
romni.ivtcr  ti.'ncrnl  enlrretl  intn  nn  .'^pneuit  nt  with  reference  tD  thi*  term? 
upon  witicli  the  I'ojitmft'it.T  ti: :,  1  in!  Ii  ulii  take  over  the  LnDdon  bu!<  - 
n-  Mnf  ihe  company  on  I'  c.  II.  I'Hl  This  aprrwtmi'nt  witf  the  subject 
ot  a  s,'i>od  deal  nf  cnnlrnrci <y,  uti  1  ii  1  I'i  in  arrivi-d  at  by  a  very 
Urge  majority  in  the  House  ot  Commons  approving  ths  transaction  a 
wiee  in  tlie  iatereata  both  «t  tha  pnblia  and  the  eoin|iaay»  tht  arnnRe- 


iiv  ni  .v  i;  ajiprnved  by  thf!  sharehold'in:.  It  hid  h-sen  in  opjr.itwn  (or 
llirue  years,  and  ax  he  had  staled  at  their  general  meetin!;^  Bin<^>,  it  bt.l 
worked  moat  iatiliactorily  lor  the  pablio  aonnoiance  and  in  the  interei-j 
of  tbe  aharehotders.  He  had  alwiiv*  malotlinid  that  London  wi« 
enough  fnr  t'lc  npci  ition^  both  of  th/^  eompwiy  and  of  the  Post  OITn? 
.Six  ni.i-  lr  nt-'o  Ii.  fiid  that  i(  I^oii  1  n  wn'  to  bo  prjplrly  K|iilpp»d »iiJ 
telephonic  coiiiniuiiicatlon  was  to  be  lolly  developed,  as  roconitm^niH  li. 
Mr.  Oaine  on  returning  from  hia  la.<it  visit  to  Amenca.  a  very  liiri.i- 
amount  ot  capital  would  reijuire  to  be  expi-nded  in  the  metropolis.  V.r 
I'o.st  Oflice  opened  their  exchange  »y»l«m  In  liOadm  at  the  end  ol 
F< tbrnary,  I'JOl.  and  on  I>c:.  31  last  they  had  2I.IHI  en^Wnflestatioti'.  II 
might  be thoiipht  thuttlii  - 1  rnfL'tition  had  injured  theeompiiny  hiil  lariii-. 
tho  same  pe.-ji.l  tlic  iU.mh  •  Im-.j,  increased  their  eichaiu":-  --u:  i  i.i  bv 
22,<.tSO ;  and  the  fact  wan  that  the  competition  wai  needed  in  onltr  lo 
nt'et  the  growing  demand.  At  the  end  ot  hist  year  tha  aiMHMi|1l 
xtntlons  in  J^ondon  numbered  71,417.  He  mentioned  iheie  tiganatollimr 
tliat  there  was  a  precedent  for  the  agreement  reeentlf  entered  into,  an.i 
that  the  arrangement,  which  was  already  in  operation,  had  worked  iU> 
(aetorily.  In  principle  the  agreement  recently  entered  into  was  (iracti 
cally  an  extrnmon  t«<  the  whole  eunntry  of  the  (uim -  r  .\rriini;  in  ■•r.  with 
respect  to  the  London  biinincss.  The  agreement  recent!  r  ma^e  wm  tab 
Jaat  t4  tba  approval  of  Parliament.  Tot  Ghi«a»nant  Bad  delacniati, 
and  be  thought  wisely,  that  they  would  raFar  it  ta  a  Sdeet  ConndlM 
of  the  House  of  Commons,  an  I  this  Committee  wohM  hw  fcet^ 
moved  for  on  the  previoan  night  if  public  busine«»  l.u  i  i  r:ii.it«d, 
IV'idini;  ihi'  ronsideralion  of  the  agreement  '  r  n  ccm.-nilV' r  ma  ih^ir 
ri.[iotl  ih  .-i-in  it  would  be  moflt  undi«»irable,  m  t-.a-.  n.  im  at  »ll  erenti. 
to  diHCUssits  detailed  Pfovisioiis.  The  director*  were  absoiuieiy  ananiiniiu' 
in  tliair  appcneal  ol  na  agmnnant  and  in  recoinioendioc  its  adoptioa; 
and  wlthresard  tatha  vtewaef  tha  ahar^olden,  the  board  had  naiiti 
a  larger  niittiber  ol  proxies  for  that  meeting  than  had  over  been  j.'nt  U 
them  in  the  hiiitory  of  the  oomFnUiv.  Tiie.r  authorised  capital  wa-  »' 
prr^i-nt  liy^.OfMt  nf  which  1 H!*..!',":!  hail  been  issued.  Tu  t.!  set* 
01  I. I  ll  ,  ■...it:  -  sii  innting  to  £.iJO  000  not  yft  i^<ued.  anil  lSll*,«>7il 
4  percent  debenture  &ti}ctc  wa?  also  unissued.  Xhelr  npenditiirtbid 
beM£10,MO,7tN),or£U67,lWlB  eieiaBof  the  lunount  p.tidiip.  The 
rtatrve  ftiod,  whieh  wat  Inreeled  in  tbe  bniiness  of  the  comgitny,  wtlHd 
amount  that  day,  it  the  sharelioldet*  ajiprovwl  ;li.  1;:.-  •  u  -  rfwimmpn- 
dation.  to  £l.«l'*,t)00,  which  wa»  nearly  ct|U.>l  i  ili-^  i-.l  .  nf  ihr  Ajiilil 
expenditure.  He  tliought  it  possible  that  i|iie«lioii*  naght  I*  a^krtl 
regard  to  the  respeetivo  right<<of  tlie  various  cl.n«es  o(  sto^tkhnldtn,  lai 
what  the  board  had  di'«idcil  on  doing.  i(  parliament  approved  the  at^ 
ment  and  tbe  latter  bocane  opeiatlve,  was  to  take  the  opinion  iii  tottM!>' 
rights  of  the  moat  eminent  members  of  the  English  Bar.  Me  would 
(■"iiii.!  lii-  ii'iiiruk;  liv  r.ip»nt."ff  tvlnt  li"  i  li'l  a',  their  meeting  l*«t  Joir : 
■•  I  li.-lii-',  f  tin-  r.BUuA-,t.|.  <i.nii[i'  ?,  ;ii  (T.-ijii  tl  If  board  of  directors 
a  desire  to  meet  him  in  a  J»u  ipirit.  and  all  1  can  now  nay  is  tha'.  I  liti|K 
tlienegntiation!>  will  r<  null  in  a  satiilaotafjaRHBRmnrnt  beingarrreil  li, 
which  will  enable  this  gr.-ol  public  serrloa  to  ha  aide<iaately  and  prnpiilj 
developed,  and  whit  h  will  at  the  mamo  lime  be  equitabU  and  lair  leW 
shareholders.'  Ho  then  moved  the  adoption  of  the  reportaad  aawlHi 
iind  thr  |>avinent  of  !'-  >  .1!-.  i.lpn  ls  thf  roin  reoommeiided 

The  VICP.PRI.sl  I  SEN'  1'  ,Mf,  ii-M:-9  Franklin)      mir-.i  r:ie  moliOT. 

A  short  discussion  foili  Ai  i,  in  wbioh  Mr.  J.  Lea  .s-nnli,  -Afr  .Siexn*. 
OjL  Pbiit.  Mr.  rTwining.  Mr.  Knnth,  and  Mr.  Seward  t«nk  part 

ThePBBSIDEMT,  in  reply.  »id  the  direelan  intended  to  exi^od  th< 
buslnen.x  of  tlie  company  as  far  SB  possible,  but  bifore  df  .ilii  •■  'it*!  thr 
qiK'xtiiin  of  tho  amount  of  new  capital  to  be  raised  or  tin  .  i  Uu  m 
it!  xnntv.  thrf  tnugt  wait  and  see  wbrthrr  thn  agreemeat  which  nM 
fd-  '  tlv  b-..:n  i  nl  inl  into  with  the  PorlMias-.tr-fieneral  wi.»  to  beam* 
operative.  As  to  what  the  oompensalion  to  be  received  from  IheOwilJ 
iWRt  would  (o*ar,  ha  wonU  aay  that  the  board  did  thair  best  tort*! 
ahatahaldan  In  1904,  and  1311  must  tell  iti  o«n  atmy. 

The  resolution  wa.i  then  adopted  nnaninwiialy. 

A  very  c^rdinl  vote  of  thanks  to  the  ohainnan,d1t«aton  and  >!•■*■ 
pa^'^il,  and  fh"  procer- I'-ok--  '  Tinmil."!. 


Kensington  and  Kni^htsbridge  Electric Li^btiog Co.  (Lti; 

The  general  meetins  was  hold  laat  wa«ik,  LteBt.-Cal.  B.  B.  Caeanfi 
C.H-,  In  the  ehair.  . 

I  he  SKCUBTABT  <Hr.  B.  &  Biakina)  read  the  nottea  aMntnuif  «• 

meeting.  . 

TheCHAIKMAN  then  said:  «cntl<  men,  this  ia  ear  eigMMttb  •™" 
ing.  Olid  at  no  previous  time  has  the  i-tate  ol  our  alfaln  beea**'!^ 
factory.   In  «pil«  of  oisi  li.i  .  .rt-  ^iven  very  conaidwrable  reduition?  I» 
cunsuincrs.  reductions  ■.vhi  li  'lh.u  ;t  i!»ifr«i  the  arerape  price  «e  rew'''' 
per  unit  from  last  year's  tignr<    .|  l  J".  1  '.;  .m  nvrm*i:  of  S-'M.,  «" 
been  able  lo  pay  n  dislribiiti  'n  jits: '.n  nL;  .  .  i.il  li   ili  .l  i'(  l»-t  J''*', 
This  satisfactorv  result  has  lieeii  obtained  |>artly  by  increased  ccnnoniy  " 
working  and  partly  by  the  natmal  ladaation  la  tha  dialribaiio»  of  i' ' 
fixed  espcnae*  which  fnllowe  oa  dlriding  tham  MK  an  in«i«ai>«d  catp"' 
We  .ire  now  toking  two  thinls  of  our  supply  from  the  \^o«  »''* 
woika.  ana   arc.   tlieieforc.  greikily   interested  in    thuir  nxiTu.iuif" 
w.irkcng.     In  order  to  laciliute  this   as  ni-Kli  a«  poEjil-le. 
Company    has    adojiUd    a    progressive   policy    by   adding  *» 
aninaot'of  aecuniulali.r  plant  wa  use,  lluis  enabling  us  ^  *'- 
tha  plant  at  Wood-Una  for  laanar  hoars,  and  we  have  been  end«»vojn  n.^ 
with  acme  fineeeaii,  to  peraaada  the  eompany  which  works  with  ma*' 


partner,  at  Wood  line,  to  follow  our  example  by  similarly 
lli.'ir  ai-cumulatiir  plant.    When  this  i«  done  the  Wood- lane  works 
rvrvhr  f'jM  ivlvantage  from  working  tbe  plant  for  long  ''0OI»jK'**L 
h  [1.  IK     ^.  :i'  to  show  that  the  i-:iat  ot  the  supply  from  ^I'^L.illtiii 
been  still  further  reduced    The  tn«Teaa«  in  the  use  ol  aeaBnnw*^ 
been  attended  by  no  ill  nanlla  in  the  way  o(  inanaiing  vu  i 
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ehaif!«a.  On  (be  caittrury,  oar  Mciinulftlnr  pUiit  hat  bc«n  thoroa(;hly 
malntaincid  and  is  in  verv  pcrlrct  oH«r  In  spiUt  u(  libnnil  «ipcDiUlura 
on  maintenance  our  acco-tnt?  +n-v  thnt  tli"  vm\-i  rnii^  nf  (irtMliii'in;!  our 
cIcctricitT  U  a^lually  5  |icr  c-j:,i,  Ipui  r  lli.in  it  v.ii-  hi. I  Mur  We  arr. 
however,  kUll  (sniMtiaK  under  tiia  ki^iiv^  I^J  ul  tuuiuutitat  ratci.  The 
•mmnlt  Mt  mM*  VB  doftreciiUion  accuunl  this  ;car  is  inoraaiad  from 
£9,18S  to  tUtfim.  Thf  renewal  and  dcpreciutiun  (unds  now  slantl  at 
Uie  MtisfACtorjr  fiKoro  of  aboiil  I'  Vi  -^m  T-jmiiit-  l<i  ih<'  propi>*«l  d:? 
IriliulloQ  o(  proliU,  I  need  not  " ['■  .il  '\<"  ri'ii? on  1  I'H'  i  i.i't  vcui  win 
fuotldrr  It  advisable  to  continoe  pajrinK  a  utratly  10  p«r  i-tnt.  iliviJond 
and  lake  an}  extra  diiitribution  we  cau  alTord  to  miliar  in  tlio  form  of  a 
bonti«.  The  bonui>  this  yetn  U  'i  per  cent,  hv  nme  im  la«t  je«r,  I 
think  oitr  pn.^i  v  nt  Lii\iiiin^;  u])  our  protita  in  this  wa;  ia  a  couod  one,  I 
now  more  tVukt  itn-  n  i  on  utui  iiccounts  be  adopted. 

Mr.  11  \V.  WAI.I.ACK  K.C..  »<h-oii it  i  thi'  nv  t-on.  which  «m  Pirrifd 

R.  :Hl,Mlli.:IIf;  nftp'ri'.  mi:  tar  Ifll-Ijll'i   llllli    1>..I1U'    r#?tl'.:ti:iti(.MiiiL''.i    hv  till? 

directors,  and  re  olecUng  the  retiring  director  (Col.  (.'roroptouj  and 
auditor*  wert  tbiM  Mgnwd. 

■  A  r»«otiitioB  that  fl»  rmiimifatton  of  th«  <imlMib» 

£1 ,000  to  £1.750  «M  di«B.  aflar  brief  disouMiun,  atitM,  th* 
«Mr.  K.  Vi.  H«d^)  nukking  an  interocliux  nflnnUW  to  Om 
B8»  otih*  oM  KMuteslon  Ooan  Co. 
"M  MnlinM. 


Iwfliiuiioi 


BLACKPOOL  h  FLEETWOOD  TKAKKOAO  00.  At  the  meeting  last  ucck 
thf>  chfi'niiir  f ''Ir  <!  I't.-hurdson)  said  the  dire^tora  had  been  unauccetalul 
ill  thi  M  ipi"  il  I  I  i;inii<T  s-'sxlonn  on  Hif  method  of  ralinK  of  the  com 
IMinT'ii  unilertaiting.  ihe  directors  contended  that  they  ahould  l>e  rated 
M  aiU  OIlMf  niUw^  tMMnpMlieti  at  quarter  ral«s.a«  |iriivided  tij-  the  I'ublip 
Rtklllt  Art,  1975.  TlMfliad,  however,  appealed  to  tlie  (^umio  k  Item  h 
Pivi>i!on,  and,  it  n*i:<"t«<irT  w .  iiI  ?  tako  the  cn«e  to  the  Iloim  nt  I  ini 
To  the  Ihreo  Inciil  luuh  i.tn  -  ilit  u^li  .^I  'liie  districts  their  Unr  i  ii  :.-jij 
th;}'  paid  i:i.044  in  mUui  \i-t  annum,  for  which  thev  got  no  more  return 
than  Ihe  tiunk  line  railuajrs  U  «IIOMHfult  It  moH  BUMI  m  WTlne  «( 
£8U0  n  ,\ear  lu  the  oonipanjr. 

Mum  ELEOTRtO  TBAMnum  W.  (IiTD.)— TIi«  acooont*  for  IfHM 
ibow  Ibllt,  atur  paving  all  iDHiiilhi(liiiiligf««i«  and  expen«e«  of  adminix. 
truUon,  thttre  ma  net  profit  of  £12.030.  7f.  l»d,,  which,  with  I'l  ■'">r2  1S»  iff. 
from  lii«t  vinr.  iniikeH  i;i;t.li<W-  la.  Id.  The  dirrctnrs  rei- iin:i.  nd  iliat 
11.. ''00  be  allocated  to  depreciation.  £'i.(KM)  to  reserre,  i;i,.500  off  pre- 
liminary expenM'S.  £l.l&4).  Itx.  Hd.  in  payment  of  preference  divideud 
(£.>3T.  129.  alieudy  p«i-l}  £4,U.'i7.  I'i*-  in  p«}ment  of  dividend  ipf  7^  per 
cent,  on  ordinary  BharcE,  leaviM  i!MB<l.  17«  £d  to  bo  carried  forward. 
The  eili'ii>ion  of  tlic  worku  whtrii  )m«  bot  ri  curried  out  has  been  of  Rttiat 
viilua  and  li«»  enal  i.  1  tti,:  ;  omjranv  ti->  Hr.I  h  tli*  ini^roMcil  voluaie  of 
businr>.<..  In  «pite  mI  lU-.-  ^-j-mh&I  .U|.tv>-in;i  n,  iru.lo,  the  «Olfc( ««•  f»Iljr 
occupir*'!  ar.tl  n;nrKnt'  uvosluuti  *iiicio;^  tliti  wbifie  )ear. 

CAMBRIDGE  ELZCTWO  BOPPLY  CO-  LTB  i  At  the  ra«.<  t  n.,-  l.i  -l  «i<  k 
Mr.  L>.  .MuusAt/  itaid  tfce  year  had  baen  {all  ol  work  fur  the  diitiuWrn.  At 
Uie  end  <i|  l<»U:i  tlMy  lawd  ttiair  worka  mn  loo  small,  and  it  was  oon- 
seiiueolly  decided  10  •■Iwa.  That  had  been  iout,  Kui«lne«*  during  the 
ptfit  jcnr  bad  been  very  natinfaetory.  In  ,luly  they  raduced  the  charge 
fur  energy  from  7<l-  to  *'pd.  per  unit,  iind  hoped  by  that  to  increase  the 
d<-nianil.  He  thought  the  cit<.'iui»ns  the;  bad  mads  to  thair  wntlu  and 
j.Iai  t  i.ld  sutlice  for-iO  jrars.  The  report  WM  KdofM llld  R 4Kidcad 
of  7  pot  rrnt.  for  the  jreat  was  dvcliuiid. 

oiTT  OF  umwa  aucnaio  uman  co.  iltd.  — Hm  4ifwtor« 

report  for  the  year  auM  Dm.  SI  abowi  that  capital  o\|i«Ddilttt«amo«Uitr<l 

to  i:.V>,«-J7  *'<».  lid.  TIte  total  reienae  vtu  i:'.>'if>,H37.  14;:. ."hI.  £i|i«nBes 
aiiiounteil   tn  Lis.    5d .  leavio).:   £14-2,.VJ1.    Ills.,  betides 

£'J1.6H|.  1  ls..5d.brnHKhtforw»rd,0f  i'lf'l  f?'!  I  d  M.  IntfTe9th*!i«li»rl«l 
JKIW.y.t.'i  17b  7d.,  i;4.'i,50O  ha"  b«f  n  Ir.u,- f.  i  n  d  l-  ri  v  r  .i  s  ii  aU'iK  f.ji 
diviaion  £mI,1«7i.  16<.  lUd  The  dire«u>rH  rBcumuiend  payment  ol  the 
talftiiM  diTMnidam  the  6  ^  mat.  praiaranM  aharm,  and  ol  t>  p«r  cent. 
OB  dl*eidiiuti7  ihaica.  leaTini;  to  be  earried  forward  £*il,RT(t.  IT*. 
The  nuU'lx'rof  cu.-tomcrr  ^.  i«c  loppli'd  ut  1><''  31  wa«  I L.^K,  cimfr.rcfl 
with  ll,l!'7  in  I'.WI.H,  aci]  la.  jun  !(  ■  -  ri|uivalent)  ol  S  c  p.  l«rn;iK  <  m 
nectfd  7'.27.'<''>1  con>)i«re>t  with  ti40,*'i4.'>.  At  Feb.  15.  I'MTi.  tbvrwwrre 
7.'>-l.7'i4  N  c.p  lamps  ec|uivalentl  appUt.<d  lor,  out  of  which  7:t7,3'.l7  were 
CvDncc-ted,  and  the  cuslomerA  numbered  11.61'J  Tlie  units  Kold  duriri* 
lltOt  (excluding  public  su|>ply  were  Iti.ll'iO.SH^.eompared  with  13,S',iG.lj7'j 
lit  llrtW,  li.;i8x.(il'.  in  r.K«.  and  I l."i-'<;,vttl  in  PJtJl.  The  gross  revenue 
wn-:  ly  c  -  lK  ,n  'rrieaso  of  i'l.t.'.t.VJ  and  the  net  mvcniie  £ l.W.OTJ 
agHlrl^l  Ll  M  .M  l     1 1  a  reserve  funds  now  amount  to  £;t:iO,7l,'> 

CROBSLEV BROS  LTP  'i—Althc  m^«tin^'  on  Tueadn  Mr  W  J.  Ciosslcy 
refortfd  to  thf  |iti  i  .ibi  ol  doing  n  bvtt«r  trade  in  tii  t.  n  ^..tr  engiiMM 
duiing  tk«  eoiuiug  yt-ar.  Tb'  y  could  not  complain  ut  lut  y<^r'a  trade, 
but  than  VM  pKmiaoof  »  gnat  adtano*  in  lh«  nt-Jtr  future.  Already 
tbey  had  Oldwi  tat  99  nl  these  engine-i.  Tb«y  nrre  full  nt  onlns. 
particul  irly  for  largi-  ciit'lnes.  Their  invfBtl'^  rewrvr  had  a|iproclat«cl 
annie  I'J.liHO.  The  balauv  -'  prcfeif  iicf  dividend  and  lU  per  cent,  on  ,h.' 
orftinsrv  h»i"  -  <nniS;inn  11  |>i'r  ct  iit.  for  the  year)  wiis  !•  •  Jan  i(. 

HAKT  ACCUMUIATOR  CO.  (LTD  )  - The  chairman  Mi  (.  W  K  dJ 
stAted  at  I  lie  meeting  cu  W«tlu«!sd*y  llMi  the  ctHunany  had  had  auutluii 
>  erv  3iiL'CL-.3lul  ]CB('»  bOMIMN.    CoWpetithm  ht4  WCM  aa  iMeu  us  ever, 

uti*f  ili>;  lepraHioo  of  tiaida  throogboai  tha  coukUy  had  bean  veiy  bad 
Vet  lliey  twdlwen  kLpt  bu^y  thai  durini;  Itu:  bwt  part  of  the  year  they 
had  had  la  keep  niKbi  bbifi^  ^'Jiu)^  in  oidcr  lorurryuut  tbe  work  in  hand. 
Th<-ir  iKxilloii  was  really  a  "i-.  il  Ai-ii  bi  tter  thAii  il  upt>viiriMl  in  the 
h.il.ini  tv»hecl,  for,  having  had  ir.  Iai(.'i'  turnover,  iind  made  a  con 
eidaiikblv  protit,  ihvr  niauAgtr  Im  I  wrilton  down  a  great  (X'llK  n  of 
tbe  ElOL'k  to  Kcrap  price..,.  Durin;;  the  year  thoy  bad  )iist<|lnd  16 
cobU-kI  .station  tntlerieJ.  There  w.i»  baMljr  BBjr  «t«M  vl  worii  lot 
wfaloh  thajr  Aid  not  aiqwlj  bitttwits,   Ab  »r  at  th«  BMMer  bOBiiww 


was  concernpd  thfy  Btood  well  in  that  dlrootion  loo.  Tlieir  staff 
was  roiilimiiO  y  !  \|icriiii.!nling.  In  fact,  they  wsro  upending  a  con- 
siderable aiiiouiil  lit  iniiii.  y  put  nt  T'-vr^no*-  in  tryinR  to  obtain  tba 
vi  ry  bent  phito  il  ii  co^ilil  Ih'  ^ot  in  itie  l>iiit<  iv  world.  Thay  bad  one 
motor-car  which  laii  t-vimctlniii:  lik<<  u,'.K)€  miles  before  a  peony  had 
to  be  ''Ptnt  on  ita  battery.  If  their  battery  worked  Ilka  Ihu  thtf 
bad  nothing  to  fear.  Their  branofaea  in  Uanche.-tter  and  Blnninilhaai 
i.on  di,'ng  good  bualDeia,  and  there  wa-i  hardly  a  jnh  ;roing  but  they 
liti  i  i>Gm<>lbiDg  to  do  with  it.  tirdcfK  Uiiis  year  »i  rr  ijuitc  op  to  Iset 
year'a  stanilard.  while  the  s«lc«  in  January  nod  Kobrtiary  sbowid  an 
iucrtase  of  83  p«r  cent  on  those  of  Ihe  tirBl  two  months  of  bixt  year 
I  ienrcciation  baa  been  ma<lo  on  lbs  whole  of  the  plant  and  buildings  to  lha 
fullest  extent.  Tlieyrpiuired  more  cjipilai  logo  on  with  the  buildiiigii.  Thsj 
had  rjient  nearly  W  percent  more  than  the  amount  aobeeribed  for  ibe  ft]wr 
cfnt.  p''  'frfn 'f  sbsn  ij.  Al-oiir  I, OCX)  sliiuea  were  taken  up.  bat  they  re- 
i| airtd  ani  Uicj  X I It/M)  i:i .  i  lit r  to  nb  lh«  wliole  of  the  buildings.  If  tbe 
shareboldeis  would  take  up  thoae  prefereooa  abana  and  get  thcit  friend* 
t»lRlwttMiaplb«grm«M  b«lp  UM  aaaipkaf  BMMMMMly.  Hawoold 
BBT Donen  Bnatniktltai  lUBin  «f  lha  tkuMtmmwma  due  to  tba 
xiiiff,  from  Mr.  daik  aai  Mr.  PbuIIob  daaniwBil*,  te  Ihe  ««]p  fai  «faidh 
the  buitiaaM  ol  fho  caoiiNtiiy  haa  beaB  oarrted  ont.  The  npta%  hbb 
ado|rted. 

niPXBIAL  TRAMWAY 8  CO  Al  '.In-  iiii-jtiiir.  on  .Sntui  luv.  tli<'  i  linirmaa 
(Kir  Ueo.  White),  aaid  iha  Middiesbornugh,  titockton aisd  tiiiHT.al.j  Kleo- 
trie  Tramways  showeiia  net  profit  of  £l)i,,^Hi,  agiUni<.t  £l>i.  I'l.i,  in  uddilion 
to  which  they  had  a<ldcd  £1,4000  lu  the  Middlei>borougli  Kim-ual  fund. 
Tboy  had  obtained  powers  to  continue  their  existing  sviitem  at  Middles- 
borough,  and  run  through  the  populous  manofaoturing  district*  of 
North  Ormeiby,  South  liiiiik.  fiiu:i(;f.t,jnj,  uml  I', inn.  Tficir  ind  (ir'-lit 
!.ii  ttic  j'f'Ar  vrir.  £ll,>iJ.i,  m-.i}  aflvi  ii.ivhv  iho  ii  [wr  lhh:  nr.  !i  I'nee 
dividend,  it  was  pi'>puti>.J  tu  a  dm.lcud  ,it  Uj«  tas,:  o£  1«>  jwrr  cent, 
iin  the  ordinary  h:i>     tii.ikiog  U  |>cr  cent,  for  the  year. 

LONDON  UNITED  T&AMWATS  (IMi;  (LTD  )  The  chairman  Mr.  C.  T. 
Yerke«)  at  the  meeting  on  1'u«*day  said  it  waa  satisfaolury  t<>  be  abloto 
^nt  to  an  inrresslng  rerenue  for  the  paxt  year,  and  at  the  same  tiinas 
iiccrc>i..i'  in  vkorking  oxpensas.  Tbe  total  rn  ri]  t<  werf  t''f.)fi  'i:t.'V.  Vis. 2il., 
BHu  ni-l  £',;mi.'J41.  Kla.  Id.,  against  workin.:  pen -  £  1 7i ,  1  'n.  lOd., 
cumpsured  with  £1TG,3UI.  I'Ji.  7d.  The  iwiwnytge  of  working  exp<-nsrs 
waa  5tf-47  far  oaut.,  againat  CMi.  The  total  nanhw  of  |>aasiMig«rs 
carried  was  4H.rj«i,7-^,  an  taanBie  of  2,H33,2M.  The  net  proflt  waa 
£120.047.  lis.  -id.,  and  olbar  ilema  biooshl  the  avaiUble  bal^xnor  to 
£124..'VH4.  H».  nA.  Payment  of  •  floal  dlridand  on  the  or<liiiary  shares  at 
thr  rate  f  f  f!  por  onnt.  prr  annum  wan  r«jeom™»ndt  il  ±'',fv»)  vn---  plu-ed 
111  if.-.TVc.  iimi  £5*l;t.  lis.  :id  curncd  rnrMunl,  Thf  IXAtV..-  ti:.r\i,u 
showed  every  sign  of  a  ateady  increasi-.  I'hey  iiiait  ais<>  let  a  contract  for 
sdvertiiiiw  on  ue  oaia.  whiah  iraaM  nalise  at  laaat  £  >.000  par  anBunn. 
Sinoe  ibe  last  mMtlng  tha  Una  fnin  Soothall.  via  Hayes  and  Hillingdon, 
to  I'xbridne,  and  aluu  the  o<>m>eot!i*tj  link  from  H»njm?'r'mith  Kr.-^<ni\y. 
114  .\^lu^lW•road,  had  been  oi>ened,  and  tlif  icii.ill  c(  th-j  imrkui^  q(  * 
linos  aincf  June  laxt  had  fully  reah»ed  anticiiialions.  Ihey  biid  now 
37  miles  of  electric  tramways  'in  operation  against  abDut  .SO  milrji  last 
year,  and  be  called  attention  to  the  fact  that  there  waa  no  increase  in 
expenses  when  the  number  of  milot  was  increased.   The  directors  were 

authorised 
Inn.  .•md 

betwet-n  Urenlfnd  and  llniiAi'll.  Tiif;  worl;  nf  tjiiii.'.'.rnri  nn  M.iuuj  i* 
prooeoded  with  forthwith,  and  tic  liin  s.  it  wuh  expected,  would  be  com, 
pl«t«d  and  put  into  opunxilon  during;  ti.c  murse  ol  the  yaai.  Thoia  Umb 
would  link  up  important  centres  ol  ji.jpuUiion,  putttuj.'  them  in  (hi«l4b 
communication  iMtli  tin  trM  ot  the  ooropanj'*  system  and  with  thi;  Ion- 
don  County  Counci.  «  i-li-i  trie  tnuoways  systwn  at  Toolin;?.  The  t-lcctri- 
tieation  ol  the  Ui&lrict  ilailway  w»b  rapidly  •pt>rMiic!iln|.-  fnnipU-lioa.  and 
with  the  inauguration  of  the  other  kiti<  niiluitv.  iimu  liiad  by  their 
alliea,  tba  L'nderarooitd  blectrtv  llailwayg  Co.  of  i,unuon.  and  the  inlro- 
IllStlwi  tt  IhfiBBtB  lMr*B  4Hi4  iBeilitiea,  theu  electric  tranways  wouM  be 
a  eenaUeMMo  Motor  fat  t1i«l  most  np-to  date  and  comprehensive  sehaoia 
of  City  and  Huburban  transit.  It  was  with  juBtiBaMc  p?ide  they  could 
K»y  that  their  sysUrm  st<K>d  in  the  fint  rank  of  clictrii  .i.  luidciliikings, 
and  their  central  power  station  hod  bcoomc  one  of  the  show  inatallationa 
of  the  Unitfld  Kingdom. 

mRMRT  SLSCmC  LIOBT  (LTD.)— An  adjourned  gt'Ooral  lil«eliog 
ahawhoWma  ma  held  oa  IhaiBdv  laat  to  appoint  a  direelor  tfA  to  met 
anditon.  Hr.  A.  M.  Oppenbdraer  gave  a  lengthy  cxplanBtion  of  hia 
attitude  and  tbe  history  ol  his  connection  with  the  company,  and  juKtilicd 
the  ixMition  he  bad  taken  up  The  poll  resulted  in  the  ic  cloctiuu  o{ 
Mr,  It  ■!.  WVIliK-Jnncs,  for  whtMn  v  <tes  were  otet,  against  ilO.399 

in  tarour  of  the  amendment  loovc  l  b  ,  Mr.  OppenlwIlBBr  BtthBfWViOW 
meeting,  and  reported  in  our  i«su«  of  Jati  il 

MEVCASTLE  ELECTRIC  tUPPLT  CO.  (LTD.  -A  speeiiil  l«wM  hlBbaBII 
isBued  denting  with  tbe  porchase  of  the  undertakiiig  of  the  Oottotyof 
l^arbam  Electrical  Power  Vi-tiibation  Co.,  in  which  it  is  statt^d  that  the 
Mini  to  li«  paid  isuhjcvt  to  deductions  upon  Anal  adjustment  of  liabilitiea 
un  I  .i«rpts],  in  taaC'.mM.  p.vyable  as  to  £100,000  in  cash  (or  at  the  option 
(  I  Nr  .,  .  .>itla  Co.  in  a  per  crnt.  preferenci:  shartts  in  ttte  Durham  Co.i  on 
or  helorn  July  1  nait ;  £llMi,<M)U  tu  tour  equal  ijuailerly  lui>taluu;nti  in 
I'M)-,  with  no  chatga  for  iatonil  for  UOS,  bid  with  *i  per  oeot  for  IWK. 
and  0  per  cent,  lor  IWT,  on  amounta  iinpHd  in  eacb  qnarter ;  £SU,OW  is 
:ash  uithin  next  few  mooibs.  an  vaiiouj  contract  works  now  in  hand  are 
coniplctt^d  to  satisfaction  of  Newc^nLle  Co  n  engineer.  The  last  item, 
rcpienenting  expenditure  on  various  worSij  n  >a  in  rTwrr  p.  tn  l»  e3m- 
pleted  by  June  ;tO.  iyO.'i.  will  lie  rcfnndtd  l  y  P  irhani  i  in  pniiy  un 
completion.  In  order  to  develop  the  area  over  which  tho  iiuihaui  Co.  havo 
powers,  it  if  propoted  thai  the  OurfaBtn  Co.  «haU  a*«aiNiiMkB*paMiB 
isMie  nt  par  of  tho  addUioital  «vitol  RBoUBBiy  to  wtahlbh  the  ' 


«n|n^aaii^D   n  u^'ii     mv    ei»"i»ep»«     \rt     msiwr    rw^t   •k^bk.^w^h.        .a  •■■■>.^i 

oonolading  contracts  for  the  building  and  cjuipnient  of  the  at 
cxlenaion  in  Kingston,  HtiTbitan,  Ac  M.il.'  n ;  and  Wimldri 
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MOaXBALLBRTOM  EUOTSIC  UOHT  &  POWER  CO.  (LTD.)— At  the 
nw^iDK  Jl>t  week  Br.  John  Uatton,  M.I'.,  Mid  tnc  compui;  hml  made 
■abalwIU  (nmw  luring  the  pa^t  year,  a«  Ihej  had  incre«»cJ  thtir  ne  t 

MOBTSIBM  CNMritUB  SLUrUtiiiy  ■QITLT  00.  aTD.  — The  rrporl 
for  the  pmt  year  >lHcs  (hat  more  busincs«  to  iho  t-xtwit  of  £7.300 
don«  than  in  I'JOy.    ArranKrniriila  )iBVo  be«n  mndcwith  lh«  Newrasllo 
Ekttric  Supply  Co.  to  supply  ourrrnt  in  "f  t'lf  ccriii'  itr  ";  nrr.i 

The  profits  for  I'JOl  amounted  to  i  i        an  I  li  mil  w.i; 
ward.    A  ilMdcnd  of  »>  per  cent,  n  juojj.iiitil,  H.-'ax*  U'liii.'  a»idcd  t« 
leietTe,  JSW  wriittn  uff  preliminary  expensfs  and  £2"i7  carrieU  forward. 

HOmMO  BXLL  ascrmc  UOHTIHa  CO.  (ITB.)    Th«  direclon.'  n  riort 
to  Dec.  M  litHt  Htaies  that  citpilal  p\pcndiliir<!  tlni$  Ht  ttUJH^.  lb  'l.| 
includitiK  £7,932.  (or  the  pn^t  r««r.    Thta  bH  loel<idc<i 

Gd.  f[>r  new  main  ,  hh'!  f  •<,<.t73  f<ir  new  l>iiM.-rT  «(  accumu- 
Imor-  J  lie  *i|uinilent  of  Hop  i.n-ij);.  httB  rracheji  MJ  1  i?,  oomf^rnl 
witli  llt;..i(~.0  to  11«03,  and  the  protit  has  reached  i"l!»,Byo.  l>a  fid.  t  >m 
pared  with  <ieK0ilft.4g.7d.  The  numbtr  ..f  e<>nsiinici'«  is  now  2,2<'>7, 
nearly  Oh  porenttof  wfcoin  atf  suppli.  dat  2CK»  voU».  The  gtoss  revenue 
T.n^  t.ll/.r.S.  iHi.  Id.,  an  increase  of  JL-'ijao.  From  tJi«  not  profit  of 
il'i,-lK).  9e.  .M  ,  di-prcciation.  r.newal  and  reserve  fund  lake  £2  7-)D 
and  interest  £2.J,>0,  fS227.  r,i.  8d,  jg  ;ilt  .o,i  !  to  Interest  iind  .ink- 
ing fund  of  the  joint  Ken.<>inKton  and  Nuuin^  Hill  station,  Iciirinj; 
£11,(>4}3.  an..  ML  The  diroeton  now  reeon>mi-nd  the  usual  dividenle-  f 
4  Mr  Mat.  M  both  jmlMMUMaBd  ordinnry  >harri^,  and  thai  th>'  bub  nor 
(£S35S.  9(L)  be  dIvIM  betweet)  ih«  founders  and  the  ordinary  and 
pTTfereBO)  aharrholder^  Thia  will  pjiy  a  further  1  pi-r  cent,  to' both 
ordinary  and  preference,  with  £.H  per  share  on  the  founders'  shares 
The  dirfotom  call  altention  to  the  Incrci  f  l  :irn-imt  !  vir  i  for  riites, 
fa.O'.ta.  H*.  6(1.  havinc  been  paid  during  th.  [nt  w  ,,,  :iaJn,„n  to  £11)0, 
the  cninpany  g  prop«rl4ua  of  rales  at  tli«  jvint  W  ojd  Unc  »tation  Tlit  se 
rate,  are  eqiil»«hDI  to  M  Idwb».»1«  of  ttoat  4a.  in  £  upon  profiU 
diDtributed  to  Hm  Om^uMm.  in  tMHSaa  to  a»  neual  income  lax. 
I>!inng  the  present  session  «  ouotidcraWt  min  wU  have  to  bv  ttnended 
b}  tl.B  company  upon  law  .>a-.l<,  as  a  iarg*  aoiBbnr  of  scheinen  have  been 
brouKht  forward  for  variou*  projects  in  conocclion  with  the  supply  of 
electricity.  In  many  of  Ihcso  bills  clauw*  have  been  inserted  authori»inK 


'         -  <!-  J  —        v  ......  w.uu...  V  vci-u  KML-Kvu  ikuiiiorj»inir 

the  BBd«rtakeN  to  tap|ily  etcotricily  in  all  paiig  of  London.    It  is  the 
^Ifffltinute  grievwMa  tlmt  gmtoitn  should  bo  able 


dlreetorn  urig*^  „  »...t«hw  m^m  fmwgfne  anouia  no  adle 

wantonly  to  aabtttt  the  ecnupuy  lo  Oontmnooi  tnd  UDMCfsMiuy  expense 
of  H<i8  nature. 

OXPORO  BIECTBIC  CO.  (LTD  The  dinrtors'  report  fm-  lOOt  ^t.tca 
IhLil  the  prdil ,  l^cIudin^;  £h,I<>.  IOh.  Hd.  from  la>t  v/ ar  i  l-U.HOS  r,-  hJ 
After  providing  tl\m.  l;!s,  hd  for  interr.»t  aiij  off  tl^w  7^  <),| 

on  atTOunt  of  hire-purchase  injUalliitiou^  the  balance  available  in 
a.  A  dividend  at  the  nate  of  7  per  cent,  per  uniiuin  tnx 
friT)  IS  rcoonim«nded(«i  per<»ntwaj!paid  In  September  f,f2,470.  sd 
i^u  ldtJ  t.  r.  irrve  and  renewal  of  plant  m  j  rii .  and  IISIIm.  10s.  7,i  j; 
can  .  i  fuiv.  ir.i  At  Dee.  31  there  w*-:  .  Mi.  uilrnt  of  orer  noo 
rte.jj.  luKips*  connect(-d  Ij«  th-  main-'.  1 1  r  ,,„i„l„.|-  , .(  ,„iit.  -old  dujina 
lyOl  wiif  IH  percent  lai-i  i  tlmn  in  ihr  ii,.  yi  ir. 

SOUTH  LONDON  BLECTSiC  SUPPLY  OEPO&ATION  (LTD  ;  -The  dirrc- 
tor^wpart  for  lilOl  states  that,  after  maliiij:  full  allowance  for  ilenre 
eiatwn  ud  preliminary  expense?,  tlic  net  balance  \»  VlVj^A  iy»  7d. 
fiooj  wh!;h  most  be  di-ducted  interest  £J.-137.  2s.  U,L  havinR 
ll'.MHV  Ilia.  lOd.  Out  of  this  the  board  recommend  paTmenlof  » divi- 
1'". ,™'*  I*',*  P™'*'"'  0'<l''>ii'y  5h.kre.i  f.,r  vear,  currying  forward 
t»K  1<.^  lOil.  The  number  .d  H  c,p,  himpB  connecKuJ  wi^  107  m> 
an  in.  rtotc  diiiinK  jr.n-  of  l.l.lt'JH  Inmpe.  whil.r  applications  werf  i.i  h.-»nd 
forafuillii  r  l,Ji:iU  lumpn.  The  tut.%1  number  of  unit.^  so:.l  ;  .  l  i.  i 
»,2i^..:!  12,  an  incrca*  (or  y.ur  of  l,;,'.Kl.Ki;i  unitA  Iho  plant,  nwhinery 
and  ma.„.  h:.v,  b,«n  raiimtained  In  •  hiRh  atato  <i(  eflMener  oot  «f 
rcv<  ;  1,     I  ■ ,    ,5t  of  pr<>du7tioii  hat  ncein  tent  eliU  tarth«r  tdfiwed 

TtAMWAys  AKD  MOTOR  BUSES  At  the  meeting  of  the  London 
.eneral  <)m:i.;:L  :  i  ,  I.,  ;  .v.  ,  k.  U:,  I  ,;,d  Mayor  of  London,  Aid.  Pound 
(cbawuiMi  of  the  compimy  ),  ?aid  they  had  b<- n  watchu^'  dunt.i;  the 
pHt  lew  jnn  the  wiom  attempt!  of  others  to  prt.vi.l,:  ^.r  ihe  in- 
erteainglranc  «f  Iiondon.  Of  underi,rou.)d  cioctri«  rwlw.iys  thiy  bad 
seen  many  pn.j.cled.  some  «othorii.d,  and  a  feweiMMiueted  am]  opencj 
for  traftio.  Now,  tho«e  undertakiiien  had  wrtalo  dieadvantn^.f,  but 
there  .-anld  be  no  doubt  that,  auitably  placed,  lubee  were  a  conv.nienec 
U.  llio  l  ublie,  and  formed  a  swift  mean^  of  oommunication  frcm  one 
They  had  seen  the  lavish  and  uiiprctit.^»bte 
S?^i?«J?.'*!!'"'^*",' «""n'<:'P»f  »l«<^'-'-|f  tram wuv^,  with 
U«  iWtIK  tlMt  inmc  previously  carrieil  by  iho  railwiwa  had  been  drawn 
back  again  to  ths  rods  t  ie  Hreet,  conoeiM,  UlA  tlw  dilHonltiee  and 
expense,  of  the  tr^ider*  of  their  ureat  citv  Igennwd.  They  had  Ken  the 
.levelopment  of  the  motor  oninib.i!..  C^mp^niLS  formed  to  wotl<  motor 
o  imibuses  in  lA>ndon  ha<l  failed,  and  they  had  studied  the  cii.isrs  of  their 
(iiilure.    They  felt  the  Ume  had  trav  come  when  sfivie,-«  of  mulor 

by  the  London  (..  r.rral  (imnlbuH 
<  o.  and  those  iMoeEAled  wilh  them.  He  w.%3  not  orw  of  tl.o«,  who 
T-tnpnol  tha'  m,.t..r  omnibu..  ;  would  brinK  mora  ptefit  tlwn  lltey  had 
.^i  ul  m  the  pa.st  .  but  he  believed  that  th.-v  v. oold  form  a  aolollMt  of  the 
problem  of  Lund-  ii  l/ailic.  ivnd  that,  .vah  Ihfir  miilimp  knowk-Ji.'e  unJ 
espericnc,-  n(  the  londil.ons  of  that  tniKic  thov  w„re  in  (he  bi-i  0,3^,1... n 
to  ma^e  the  new  stTvice^  a  c<HUis«retal  hiicc.  ss  Thev  h^id  <.n  (,r.ier  (or 
imm.  dmi.  dcliwiy  •  |iante«t  moton  of  ditl.  rent  make',  for  which  thev 
».Te  l,.ii  .iinj  todim  in  Hiefr  M»cti  faelory.  and  hnp,.d  very  .ihoitiv  w 
reiiiaif  iluir  prti-eiu  omtiibu  .c  i  on  •  ciUin  rtiiik.,  wild  the  new  vehidea 

At  tht  iiMoiii)..  „/  Ihr  Star  OmnibuK  <•  ..  the  dirccton  Mkad MllborUV 
to  !»<u.  -t.  U  nturcf!  or  debenture  -itock  to  provide  canttnl  lo  «i.fcu  .u^ 


W.  T.  HENLBY  S  TELEOBAPH  W0BK8  CO-  iLTD.)  -Ihe  repoti  filth, 
directors  for  the  year  1904  states  (hut  the  net  pioHt  was  £4G,.Vil.  li  <<\. 
After  payment  of  directors' and  audilorn'  foe?,  interest  and  income  tu, 
and  making  the  usual  allowaaee  Im  depreciation  of  buitdin^H,  (tot, 
machinery,  .to.,  them  retnaine  £88,163.  lU.  41.,  roakinir,  vM 
£27,.5Hr).  7b.  .'jd.  from  Inst  T<!»r,  fii.'i.Hfi*  IH4,  <>d,  X'1,(m;io  han  bte'n  tranr 
fcrrcd  to  debenture  n  a,:riii,liu;i  sinking  fund,  and  a  dividend  on  the 
ordinary  f,hareii  at  ll»e  rate  of  1.1  per  <r<ol.,  less  tax  lincludirg  the  inlptia 
.  f  .'i  per  cent.),  ia  nBonnendod.  Together  witli  the  prefeunet  dividcLoi 
'  '  the  Tt«r.  lUl  vill  account  for  l'.'tli,3:l7.  7s.  lOd.,  leatmi; 
£2(i.alL  lik  Ild.  to  b«  eirried  forward. 


IlBtmilC  POWER  CO.-  At  the  meeting'  on  Tii«»d«y.Mr 
A  (J.  Lupton  Kuid  It  ha-l  not  been  |:i.>Hil,le  tu  li»v«  the  full  plaBi  ill  ««riC' 
ing  order  by  the  end  ol  the  year.  There  had  been  small  inteirttptiiras 
that  hiul  oauKcd  'li  l-o  i  ■>i^d  they  liad  not  yet  \ffi\  the  turbines  mntiini!, 
The  utatlon  and  I  il  .  r  iiinmnt  wore  ;ill  e^roplete,  with  this  eicepli.^i. 
la  order  to  keep  the  company'*  contnele  to  auppiv  cuireni  in  Dei  emitr. 
the  aBginear  tan  tewpenqr  phuit,  aodaamnt  wis  available  on  \ht.VL 
The  Aral  penoMettt  eaMoniar      emmeeted  on  Jan.  21,  end  ^inwtlMg 

supply  to  him  had  gone  on  steadily  Mtiaanhile,  the  stuff  wiw  l)iiu« 
oncan l(i.-4l,  and  the  concern  put  int.>  ihorooRh  working  ordsr.  fhtv  ti»i 
wtllrd  afirrrmrnt  with  cuntomer*  for  supplying  current  to  the  tileiil  ul 
yOO  u.i'..  Ill  i  -..Mr  about  ti>  supply  three  local  authorities -luJay, 
Liven^ed^e  and  Miitield.  Other  negotiationK  were  in  baud,  and  he  bn 
L  iiftdeDce  that  by  the  end  fli  the  yaar  the^  mraldftt  Icaat  ha««  dNUal 
Lli.tl  supply  of  t)00  n.p.  The  directom  htd  under  comfderttim  %  I — 
for  biriiigautino(r>r^ 


MEW  COMPANIES,  LIENS  REOISTEBED,  fta 

NiiW  COMPANIES. 

INTERHATIOSAL  D0WSINC5  ELECTBIO  HEATING  AMD  APPUAttCESCO 
rLTD.I— (83.093  Iteg.  Feb  2t.  cHpital  £20,(100  in  Xl  «h*l««,  to  aisft 
agreement  with  A.  Bomberi;,  li<)uidntor  ol  Goaifftfglam  IdMIIMMowI 
ChauKaj^e  par  rRtectridle,  to  ae.tuir<t  any  palenla  Uid  inTentioiN  Klalit 
to  heatinn  and  li((htiDg  by  elei  trieity,  lo  carry  on  any  (cimtilic.  Oii" 
peutie,  medical  or  surKlcal  institution,  .Vc.  Fiist  directors.  W  C'jUcI  i, 
A.  C,  Newstead,  H.  .1.  Dowsing,  D.  Machiurinand  A  M.  H-'tubcr?  b^. 
odice,  21,  Uudge-tow,  London,  IC.C. 

UOHr  ELECTBIC HOTOB  CO.  |LTD.)'.'",,7'.»21.-l{eg. ifi  tdin!)iirj;b  Vet  il, 
eapttal  £6..'ilKl  in  £1  sharrs,  to  pmehnKe  buiineh*  of  nianuf iKtiiri n «J 
eleetrieal  fpceiahties,  electriu  power  and  liKlit  cootiftctois.  At .  ol 
Eleetrie  MoMr  Cai.,an4  to  «triy  «a  aama.  fintdi>eel«m,J. " 
G.  Itowlaad  Ml  l}.lMitto.  Res.  ottoa.  lU,  Ho«ai4-M«Ml!,  61 

WEBSTER ELECTRieiALeRaiNEERIHa CO. arO.)  -.;88,CS7).  Rcg.Ftb.*'', 
1-  41  -111  jCIO.OOO  in  J!l  -iham,  (5.OO0  «  per  cent,  eumnlative  proforeiief. 
4,000  preferred  ordinary  and  1 ,000  deferred  ordinary  1,  to  aci|uire  ba'ii)«< 
of  cicetfieal  engineer  carried  on  bv  C.  \V.  Webster  at  ItradliirJ.  liw 
diroot««,  C.  W.  Webster  .  manaflerl  and  l-V  W.  T.  Nowbould.  Ui  oflict. 
ti^yeoellll  Hill.  Tfaoniton  road,  liradfurd. 

m  A«0  UW  CO.  (LTD.)  (•<J.6I3  l-ll.'«.  Kcb.  17,  capital  il.OMta 
£1  share',  lo  carry  on  the  bn  ^mcsa  of  lamp  manufiU'liiierJ.  ^uppli^r^ol 
elfdrt  -  lifht,  elei_trician«,  engineers,  .te  .  and  In  |i;irtit-Tilv  to  t.tkf  ' 
from  U.  Ahrahama.  the  hi-n-  -;;  nf  ,-,'rh<in  tnvriitioni  teUtios  te'" 
hropa.  Bej*. ofiiee, 'i  "-t.-,!,' mn  ii.-ii.  'iti,  1.  .-njon. 

MOSTOAQBS  AND  OHAROBS. 

ADTO  ELECTRIC  RIFLE  ItTABOBr  CO  fLTO  .  -Iiaiie  on  Veii.      I  ^ 

debintuie  fill-  f-.n,  jiart  of  f  cri..<  cie.^trd  D'.K>,  9,  ISlOI.  Cw  icccirc 
ch;trpod  on  '  1     ni  >  9  undeiiakiiiK  and  propertj,  preaant  andftilaN. 
trustee,).    No  piv'viouj  iasue  of  naiiio  surieH. 

BIRKOALE  DISTRin  ELECTRIC  SOFPLT  CO,  (LTD  }-l'iirt  culsr* 
tertta  of  4U1,000  debenlurca,  created  Feb.  1 1,  thoiBed  on  company  3  oa-^^ 
lahliiB  aiid  pneperir,  pntMntandtotara,  inelvdiag  niMlled  oaplWLtan 
beeiililadpu(wamtOB(o.  14(4>o(0»iii|NinieeAe*.  1900.  KotrtMlMi. 

OlOKOEBTBRSHIRB  ELECTRIC  POWEl  SfND.  (LTD  )-  l.^ae  ini 
of  iK-'jO  d<lK>ntun«,  part  of  ■■eiies  created  same  diite,  to  secure  fl 
char(>ed  on  company's  undertaking  and  propertv.  present  and  fii!o'< 
including  uncalled  ea- ilal.  Holders,  H.  C  Sinith,  .\.  V.  W.  llrW( 
D.  MacKinnon,  Sir  Jauieg  Macka>,Sir  U.  !j.  Uackenxie.  ti.  UaU.i^*' 
W.  A.  UailiaR.  W.  i.  P.  Marling,  0. 1^  Addaabroalw.  D.  W.  P.  Viaur 
botham,  P.  Sail  and  0.  Ujthmt,  Job. 

KENT  ElEOTRtC  POWB  HUD.  (LTDi-A  noMme      >'!'ar^-t  d»'.  ^ 
Feb.  1 4,  190,1.  to  »i-riire  £4,275.  haa  boon  resialereC   Tropertv  ch3r2<-J 
debenture  a-  ck  of  Kent  Kl.ttiie  I'.nwi  C  ,  to  nominal  niriountof  l"-  '" 
and  instalments  due  in  nv  jM'rt  i.r  m'..  tlieroof  and  eynipany'*  imilrilJii"i; 
tiiui  [ii I.        pre-,  nt  ai'.l  f- 'urn   ' vhvV'.".'-  ^sp^;«U  MM*''- 

:  I  1  i  I.  L    ,1,    \,  ,.,,-1       (_  I 

MEEIHliB  ELECTRIC  TRACIION  &  LIOHIKiU  CO.    LTD.)  AcVm" 

Icdgmentef  indchtedacta. dated  l-'«b.  v<  iiupplemeotaJ  to  u  trust  diedtl 
Oc*.  SS,  MOI\  lo  neeure  fW.OOO  furtlier  debeutine  -,to:k,  m,iking,  «1* 
i'yi'.i'OO  pieviuu  .Iy  in.knc>wledK«'d,  u  tttil  of  £.10.0011  di-U-ntur<-  »tuck  i*- 
b.  cn  i>  t;i.it''Hd-  Tbi  LOiin.auj  U«s  |M.iwet  BDdcrih>  di-<  d  to  isah.  dvt" 
turo  si  (  k  up  t7  half  nominal  share  eapilAl.  Frooetl/  cbai^td  AU 
•  oiiip^iny',  «,sc|j,  pretcDl  and  fotnra,  TrastMc,  CIcetric  *  QmutA 
l«vi,itnicnt  Cu. 

ar.AmnLi*. DISTRICT  cleciricliohtino*  power  COVLTD 

iKUe  on  Feb.  Vt  ol  i;.HK<  dtUentures.  pail  ol  .^inf«  created  June  1. 


to  iMura  SAtm  charged  m  Banpaiqr'a  undwtaidag  and  Breparty,  i 
ana  firtaTc,  includlnn  tincalkd  «a|iital.  No  teoMcea.  No  pranoaii  vam 
w  tame  aarlea. 
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GITT  MOTES. 


HEHOEAHSA  (M»n')>  -  Bank  rate  3  per  c«nl.  (Viuce  April  -il,  1901) 
Price  of  silver  87,Vd.  p<r  a.-.  CotiwU  Hl-'.Hl  frir  innnfT,  '.>lj— '.IIJ 
lor  acoonat ;  U  per  cent,  aoouitiea  BUJ— Connnls  I'ay  fifty,  .\pril 
Stock!  and  ShMM  OantfiMBtioD  Dn;*.  .Mnrcli  Kl  and  2>«  ;  Tiekel 
Di^a,  Uaroh  14  and  89 ;  Days,  March  IS  and  30 ;  Mining  Stiare 
OMBy^m  Oin  KBich  10  BM  V. 

lOVRimfOUTB  *  FOOU  BtaOTKtOITT  8t>FPtT  CO.  LTD. T)i  ^  AWcr. 
tors  ri'CiiinnK  nd  n  dividend  on  Hip  oriliimr)  .shure-i  at  ihe  rat.'  nf  7  por 
cent,  per  annum  for  I',t04.  The  traiT  .f.  r  li.iyks  uriJ  ri'^i*!' r  i  i  nu  'tibtrB 
will  b«  closed  from  UKh  to  'itrl  in  l  :n'l  i.r.n. 

COUMTT  OF  LONDON  BlEOmiC  SUPFLT  CO.  (LTD.  — .\U<-r  placing 
£'iiO,000  to  reserve,  the  diraetors  recommend  a  linal  dividend  of  24  pM 
cent,  (makini;  per  cent,  for  the  year  1904),  Umving  about  £5,000  to  ba 
cirried  formurd.  The  Innsfcr  hooks  and  register  of  members  irill  bt 
clD!i«d  from  Srd  to  lOth  inst,  inelusive.  preparatory  to  pajment  of  final 
divideiid.i  upon  the  orilinMV  an^i  preferenc*  shares  for  the  half-veftr 
ended  D(«.  .tl 

rALZtKX  BLECT&IO  C0H8TRD0T1OB  8TMSICATE  (LTD  |  The  rirat 
(»tatutorv)  me<'tinK»'iui  held  at  Kdinhargh  last  week,  when  it  waa  re|>ortcd 
that  UiO'  sharm  of  £100  «BOb  (£04^)  had  been  allotted.  'JO  tbares 
(£S,(MIO>  wan  allattsd  as  taU/       lo  ccorideraiton  o(  BobMir^rliea  aC 

£10,001  of  BTddiOBltrB  BBfitBl. 

OBMIRAL  ILBOntlC  00.  (LTD.i— The  transfer  books  of  the  4  per  cent, 
debenture  stock  will  cloard  from  18lh  to  Sist  inst.  ioclui^ivc. 

ORBAT  HORTHERM,  PICCADILLY  *  MBOMROII  BAILWAT  00.- Than 
is  being  offered  (oi  -^alo  1 1  .'J(K),O00  4  pBT  tat.  pBrpthlBl  debealura  stock 
ol  this  oonipiuy  a;      por  cnt. 

KSMT  RLECTRIU  i'aWER  CO.  Tl.is  cpni|i*nv,  w  Imli  r.t.:ipurii;Ld 
in  l'.M)3,  has  conipict'  li  the  ii^in  hase  of  the  underlakiog  of  the  Chatbam, 
Ilochatter  it  District  Kl>'ctric  Lighting  Co,  flitd.)  as  from  Jan.  1  last. 

■BISONUTAM  ILBCTRIC  BOrPLT  00.  (LID.)— Tb*  dii«cloi«  reeuB'. 
mend  a  final  divUendJbr  1904  ol  lU.tM  BliBn,  aialiing  » tol    "  " 
tion  for  theTiar  o(IDi.p<rataiB.ar  10p«r«eiiL,ean7lngfarwBid  i 

fy.ooo. 

VICnRB.  SONS  *  MAXIH  (LTD.>  The  dirii'tur::  reramni.nd  a 
linal  dividend  o(  1«.  tSd.  per  sbnn  ilux  free)  on  lln'  nrdlnarj  htiarca, 
making  28.  t-d  \i:t  tharo  (12)  ferecnt.l  for  the  pa^l  jcnr.  cnrrvini,'  (nr. 
ward  upwards  of  £100,000.  A  year  ago  the  final  ditttibuliou  wa«  In.  :id. 
par  •baw,  aaltinglOMr«BBlli»(titMir,  andtfiBaiiflivafiMtaniarA 
£M.«10.* 
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A.S  will  be  aeen  bjr  our  rarliamentary  columna  this  week, 
the  Bio  by  whkh  it  was  pro(jo80<I  to  eonetruet  a  tabe  nilway 

from  Haiumengmith  to  the  City,  and  thence  to  \\'althain8iow 
and  Palmer's  Green,  has  been  thrown  out  "  on  Standing 
Orders,"  ami  thus  will  not  be  allowed  to  proceed  this  sessioo. 
It  is  rcgrettaUa  that  a  scheme  of  this  magnitude  aud  ntilttj 
ahouli!  hi-  jtr»)vpnt<>d  froni  bcinj  cotisi'lered  by  Pailiament  ou 
what  is  reaiiy  a  te<:hiiK-itl  point,  although  it  must  be  admitted 
that  thb  ta  tbo  fault  only  of  tho  proaiotm  themaalvoa. 


FuK  niiiuy  years  the  desirability  ol  a  diiect  railway  in  a 
straight  line  Iroiiii  Hammonmith  to  the  City  haa  been  ap|>a 
rent,  but  allhoMgh  iovenl  eAbrta  hare  been  made  to  pro- 
vide such  a  meant  of  commtiniualion,  a  variety  of  citiMiin 
stan(:c»  have  tended  to  defeat  the  project.  Travided  that  tiiu 
Ooremment  permite  tlie  imaining  tube  niimy*  BiUt  whudi 
have  been  deposited  thie  gc^ion  to  prooocd— and  thi.i  is  uncer- 
tain, to  judge  by  a  statement  made  ou  Wednesday  by 
Ur.  Gerald  Balfol'r— iliere  are  «ciU  two  other  aehoniea 
whkh  will  conneet  the  City  with  Hamnerimith  via  Kenring- 


•nn  aii  l  Kriiulitsbrid;,'e,  vi/,.,  a  return  loop  of  the  Central 
London  Kailtvuy,  aud  the  line  propotted  by  the  Ureat  Northern, 
Ptocadilly  A  Brompton  BaOway  Company,  wUdi,  however, 
only  extends  as  far  we,f.\  .m!,  S.  •uh  Iven.^ington.  lloth  stop 
at  tbe  City,  but  the  line  to  the  n<)rth-eaatero  suburlm,  which  is 
also  Wfiently  needed,  woaM  be  providsd  for  by  the  passage  of 
the  X.vrth  Ea<*  T.  rKl  ni  IJailuay  Hill,  ailepuUtion  in  favour  of 
which  was  received  by  Mr.  Ukkaxj*  BALVtWR  on  Woilnewlay. 
Of  the  two  linea  under  Piccadilly,  the  Strand  and  Fleetsueet, 
the  pro|MMc^I  loop  of  tbe  Central  Lottdao  BaOvey  would 
appear  to  be  the  mora  desirable  on  i;(>npr;i!  frrouiids,  as, 
tip  to  its  tenniniu  in  the  City,  it  conforms  pietiscly  with  the 
c  piiditions  laid  down  by  tlie  .loint  Committee  of  190S,  whikt 
the  Company  lias  undisiibtccny  stuilit^l  the  comfurts  of  the 
passengers  on  its  existing  line  m  a  manner  Uiat  should  eommaod 
the  adniratiaB  of  the  pnUfe. 

Mb.  S.  E  Fkddkn  s  compai-ativo  tests  on  the  Sheffield 
steam  turbines,  after  erection  and  after  five  months'  service, 
not  only  confirm  bnoe  mor*  that  the  Parsons  turbine  is  a  most 
otKcient  engine,  but  also  bear  out  the  contention,  of  ten  adVMieed 
and  often  doubted,  that  the  gooil  (jualitios  ire  I:i.sti!ig,  ,in<l  that 
the  cutting  action  of  the  steam  on  the  ))ia<ies  is  pi'actic»lly  of 
no  im})ortance.  Five  mooth*,  of  floniia^  i*  a  ahort  period 
n|rtiii  uliicti  to  base  import&nt  conclusions,  yet  uny  deterio- 
ratjon  or  failure  in  one  way  or  tbe  other  would  luroly  have 
shown  itielf  ia  thn  tiow.  The  neao  output  of  a  generator 

diiririL'  tiie  t.-n  \vi:c5i.s'  tri.it  wuii  slightly  leas  th.iii  twu  thirda 
Its  rated  capacity,  and  although  tbe  steam  consumed  per  Idlo- 
w»tt-bottr  avera^  as  bw  a»  X2-4tlhw,  yet  thia  tgan  ia  higher 
than  might  Ih:-  t;\]>i  <  Li!(i  from  the  guarantee  figures,  considering  , 
that  tbe  trials  were  undertalten  ataume  whea  tlie  cooling  water 
mnit  have  been  at  Its  beak  Thia  diaorepaoey  between  expec- 
uiion  .irn!  result  may  lie  explained  by  the  iluctuationa  of  load, 
and  by  the  vacuum,  whi«-h  i*  not  as  high  as  mit'lit  he  looVeil 
for.    I'crhsps  there  wa«  an  insufficient  quantity  of  cooling 
water  available,  for  the  tenporatare  «f  river  water  ehoald  nofe 
bo  exressive  from  \oven.bor  to  .T.intiar)-.    Mr.  John  D. 
BAJLUi,  iu  a  Paper  read  before  the  Leeds  Local  Section  of  the 
Inatitntion  of  Etoetrieal  Engineen  in  January,  mentioaed  * 
vacunin  uf  27-7in.  at  the  Xcej's.  n  l  ^-tation,  but  Mr.  FmoXKlB 
average  is  i  <  t..«ideraUy  below  this  figure.    Thia  leas  in  vacatim 
maana,  roughly,  an  imweaae  in  ateeut  oonauuptiea  of  ^Ib.  |jer 
kflowatt-honr. 
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A  Parr  ««i  "Evthing,''  whf«h  wpptm  in  kbadwt  oo 

inotluM-  pu(;>'  lA  this  iaaue,  rocrilU  the  dlJ  controveray  with 
regard  to  cai-thing  the  middle  wira  of  a  three  wire  network. 
Tbix  oontrovmy,  whieb  «l«rted  in  tbe  day*  when  tha  pmaBuu 
on  each  side  of  the  network  was  100  to  110  volts,  was  setlle^l 
dofinitely  by  the  Board  ol  'Intde  m  toon  as  a  nuintior  of 
andertakiuga  had  donbled  their  "deobuiid"  pres^ui-efi,  for  on 
a  2  X  SSO-Tok  three  wire  network  the  oarthing  of  the  nuddl* 
wire  is  an  essential  to  safely.  Mr  T.AfKiE  suggest*  an  exten- 
sion of  this  principle,  apparently  to  meet  some  rather  adverse 
couditiaiM  with  ngni  to  wiring  wlticb  prarail  «t  G-higow— a 
city  in  which  the  maximum  declared  pres^ur-'  of  '250  volts  has 
been  adopted.  His  proposal  that  the  iron  barrel  or  lead 
diOKtliing  wbtcb  Mimmnds  the  wirinjt  alionld  be  ewthed 
throttgfa  a  reaistanco,  possibly  wirh  indicator  in  i«rics;  with 
it,  is  similar  to  a  suggestion  put  forward  by  Mr.  K.  0.  Raphael 
at  the  Institution  of  Eleclrjcal  Lngiuecr«  six  or  seven  years  ago 
(Institution  Journal,  Vol.  XXVIL,  {k  till,  and  Th*  EUftrieian, 
Vol.  XLI.,  p.  78).  Mr.  KaPHAKI- s".rrt;i'flti!tl  .mi  lhiii;j;  -.h.-  iron 
barrel  or  shmithing  of  each  consumer  s  premises  through  a 
foae,  trbieb  held  up  a  eonneoUng  bar  *bovo  two  netal  atriiM 
cc iiitKM-t^vl  tlirou|>li  n  siiiiill  1  ['sist ;iiic<»  to  each  polo  on  the  con- 
sumer's side  of  the  main  fuse.  Wlien  a  bad  leak  occorred, 
the  tan  in  tho  pipo  circuit  moltod  and  releaaed  the  ahort- 
ciicuiting  bar,  so  thut  the  main  fu»e  also  blew  and  the  consumer 
waa  cut  off.  The  patent  for  thia  device  waa  abandoned  after 
'  ita  proviaional  ttaga,  a*  there  seemed  to  be  no  demaad  for  such 
a  device  at  the  time ;  but  the  idea  najr  be  WOltb;  of  Mr, 
LaCKIKV  consiiicl-iitiifn  for  the  Olaspow  nntwork,  »3  the  cost 
of  the  simple  mechanism  and  the  resistances,  which  are  only  in 
emsnit  momentarily,  would  be  far  has  tban  thai  of  the  mb^ 
stantial  msi-itinws  proposed  In*  Mr.  IjAcktf..  Tlie  point  in 
Mr.  Lackie's  Paper,  however,  which  deserves  moet  attention 
ontaide  Oksgow,  it  bit  reminder  tbat  in  'iron-barrsl  or  lead- 
Kluatlu-d  wiring  the  metiit  covcriri.;  sliotilri  prefenibly  make 
no  contact  wbataoever  with  any  other  metal  work  in  the 
buiUiag. 

The  sci'pnce  of  Hfrtzi;in  telcgniphy  h.is  liih  ;ini:f>l  witli  grca»t 
atridea  during  the  last  few  years,  but  there  arc  still  a  number 
of  obeenre  points  that  have  not  been  settled,  and  one  of  thsae 
points  is  dealt  with  in  a  irpoi  t  uf  Mujni-  S  O.  StvtriKtt  of  which 
we  give  an  abstract  in  another  column.  If,  as  the  writer  of 
the  report  contonda,  every  living  tree  aeta  as  an  aerial, 
absorbing  the  Hertzian  wavtw  iii  its  path,  a  forest  ui nM 
have  great  influence  in  impeding  if  not  in  staying  altogether 
the  truttmiarion  of  signals  over  its  surface,  more  cspt'cially  in 
uti  utitiuifl  Msti'ni  ,  Hut,  Mir  tlif  uihor  hand,  we  believe  that 
the  majority  of  worker-  li:iv«  found  that  tliu  uction  of  vegeta- 
tion has  been  to  improve  the  L-unditigu«.  It  is  now  universally 
allowed  that  Hertiiaa  wmret  ean  be  transmitted  mom  easily 
over  sea  tkiri  land,  imd  llie  uxpl.tn.'ition  usually  u<'(:c|ite()  is  that 
sea  ia  a  better  conductor  tlian  land  ;  but  we  h«heve  it  is  now 
also  eatabliabed  that  the  wavea  travel  routKl  and  over  hills  and 
not  thiouj,'li  tluini,  -s<t  that  ihv  more  contliiitin^  tlio  sutf;i<  (;  of 
the  hiU  the  better  it  is  for  tiunsmiNsicm.  It  h  ihmkIMv  tiu^l 
the  action  of  trees  may  be  differential,  ]>ikrtly  acting  .(»  aerials 
and  abaorptive,  mmI  {Kutly  conductive  and  gniding,  and  we 


ibonid  ezpeet  that  experiment  wQI  prove  tho  latter  aetton  to 
be  the  ttMt  marited. 

I  KOH  the  experiments  given,  however,  it  does  not  iten 
<|uile  PdTirltisivc  ;h;it  (ht*  reaulta  obtainerl  wer*  tint  due  to 
electromagnetic  waves  through  tho  ground.    A  simple  test 
woald  have  ahown  thi*.  If  at  tho  completion  of  the  eaperi- 
ment  depicted  in  Fig.  I  (■ )  Df  llio  Paper,  llio  tree  had  Keen  cut 
down  and  an  additional  test  had  been  nude,  signals  would 
stiU  have  been  received  if  the  dittnrbance  was  thnnqh  the 
earth,  but  they  would  have  ceased  in  tlio  ca«e  of  true  Hertzian 
wavet  lave  powibly  under  exceptional  conditions.   A  point  of 
interest  in  the  experimenta  is  that  the  tme  aerial  was  of  Ugh 
resistance — in  some  ca>tes  over  350  ohms  per  foot  run— and  the 
coher(T  couM  not  lie  pboed  in  the  direct  cinult^  bnt  mt  a 
shunt  to  the  tree. 


TiiK  lection  on  "  Electromotive  Forces  in  Growing  Trees  " 
describes  experiments  of  a  preliminary  character  on  a  very 
difficult  subject  It  would  certainly  be  of  great  scicntiliB 
interest  if  it  con.']  hv  proved  that  the  elct'trotootive  forces 
described  are  of  a  physiological  character  and  not  merely  due  to 
a  diftrsBce  of  potentia]  between  the  atmotphere  at  thi  top 

and  bottom  of  the  !rcc.  It  wonM  ha\'n  bpcn  instructive  if  the 
variation  of  potential  grade,  if  any,  in  an  inert  aenal  con- 
tluetor  eonM  have  been  noted  at  the  tame  tfane. 

Wk  have  received  a  pamphlet  concerning  the  wireless  tele- 
graph ayttem  of  Prof.  Auohakdbo  Artoh,  of  nntn,  which 
c<iii.sists  of  a  letter  addrc«sed  by  htm  to  the  Academy  of  Lincei, 
and  state*!  boldly,  the  results  of  experiments  carried  oat  in 
Italian  waters  duriiq;  ISOS  and  1904.  Id  this  system  Vnf. 
Artom  attempta  to  prodnee  and  utOiae  circukrly  or  ellipili- 
cally  poUrised  electromagnetic  waves  inst^a'!  of  th.'  citstomsry 
plane- jioLmsed  radiation.  Vary  little  deimite  intorraiaion  has 
been  published  ol  the  actnal  diqioetlion  of  the  seoding  and 
m-i'iviiijr  :ipp;tratit'i  Sr>  far  as  vrv  ran  irathcr,  there  nre  st,  the 
sending  end  two  spark  gaps  arranged  perpendicularly  to  «m 
another,  both  put  into  opeiatioQ  by  the  same  iodoetion  coil, 
but  thrown  out  of  phase  by  the  inclusion  in  one  spark-circuit 
of  indoetance  or  capacity.  One  of  tho  balU  is  connected  to 
an  ah^wire,  which,  it  ia  presumed  by  the  inventor,  ra^atos 
elliptically-polariscd  waves.  Now  aoeording  to  Prof.  Artom, 
elliptiuilly  poluri-r  '1  w^ves  can  be  given  a  determinate  direction 
more  easily  tlmu  j^Lik  jtolarited  waves.  We  do  not  know  how 
the  directing  i$  aceomplishud ;  bnt  the  experiments  in  the  pam- 
phlet under  notice  :ippear  to  have  proved  tbat  signals  can  he 
hent  SUUkm.  to  the  weal  without  alTectiug  a  station — in  tune, 
we  have  to  tnppose^-ooly  lOOfcm.  south  of  the  aender.  8bt- 

withstaudiliL'  ul!  tliis.  we  fin'1  it  ditfinfitt  tn  sp.'  h"\v,  in  th-:'  fi:-?: 
place,  elUptically  polarised  wavea  are  detached  from  a  vortical 
air-wiro  or  air-wires,  and  how,  in  the  second  phrts  the  elUptie 
ch:tract«r  it,  roi'iiiivtl  during;  prujuigation  in  spite  of  the  ine^n't - 
able  and  rapid  dissipation  of  the  horixoutal  component  at  the 
surface  ol  the  earth.  We  are  foiced,  in  fact,  to  the  eondntion 
that  only  plane  |K)larited  radiation  of  the  ordinary  type  can 
reach  ilie  receiving  station,  and  thus  that  the  succ.>s/s  of  the 
racent  experimenU  is  due  to  the  mode  of  directing  ratiivr  than 
to  the  chaiaoter  impaited  to  the  waves. 
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TiiB  Jamea  ronasi  Loctur«.  -CuL  R-  E.  B.  Cromnton.  C.H., 
will  (leliver  the  l-'!ih  "  Jame*  Forrest"  lecturt'  at  ilio  IiHtilutir;ii 
of  Civil  Engineers  oo  Monday,  April  lOth,  ai  8  p.m.  The  9ul> 
ject  ia  "  Unaolved  Problems  m  Ewctricftl  Kngineering.  ' 

Waterloo  and  Oity  BaUwsy. — In  Mr.  Herbert  Juuea  Paper 
on  the  Waterloo  and  City  Kailway,  an  error  crept  into  the 
table  priotad  on  page  801,  whan  tbo  "  onita  par  paaaeuger- 


mila  (at  ■wilehboanl) "  should  ba  0D898  "iat  awHehboaid) " 

ion  the 


■"•(at  . 
iwtung  nuiti  used  for  traction  puipoaaa.  u  oar  aota 
■ana  anbjael,  on  page  778,  instoad  of  3^  traia*toii«ilea, 

"  ]  i7  tr^.iii  ton  milee"  ahould  he  rea.l. 

PcTsaaal.  l.onJ  Kelvin  will  be  the  recipient  of  the  first 
:i  Fritz  gold  iiifdal  awanit  ii  hy  t\ir  joint  committee  of  the 
iuut  nitti'jiLiil  Ameiicaii  ciigiueenug  Mcietit^s,  under  the  deed 
of  f;ift,  to  the  miin  m(mt  repreaentative  of,  and  cminunt  in, 
•cii-ntific  a<lvanc>'  in  the.  enjcineftriog  field.  This  medal  wm 
founded  three  j  cun;  ago  on  the  occMion  of  the  80th  birthday 
of  John  Fritz,  the  famous  inventor  and  eofdiMar  in  tJbe  in>ii 
and  ataal  indnatry,  wbo  ia  still  enjojriiig  aseaOant  baahh. 

OaUa  Intarm|)tioiu  and  Kapaira. 

Dale  of  Inismiptioa.  Dala  al  Btfalr. 

Otjmrm    flahtlnt                 Aa«.  IS,  IMM  . .  *> 

RfLiiAi  Iiuin  ( Vmucd)— Ouokrac   CM.  32,  IMH  — 

Tui{ft^TaD«Mr                    Jan.  U,  19M  ..  — 

O^Muni-Iteaadto  ......  MjU.im  ..  — 

Jamaica— Coten                     Jan.  10,  190S  ..  — 

Othraltar-Tunirler                    Feb.  20.  1905  . .  M»r    7,  HHM 

Uran    I'anniera                          Veh  24.  1'.K).5  . .  — 

Fr:pl:iri.-1  _<'i  ii.miel  IsUnds    .     Feb.       1'J06  ..  M«.r    T  I'XXj 

.I.-iM,l!  ,  ,  Mur.   S,  19011  . 

Stndenta'  SecUoii  of  the  lostitation  of  Blactric&l  £n^eera. 
— The  first  annual  dinner  of  the  Students'  Section  of  the 
Institution  of  Electrical  Engineers  wiU  be  held  on  Thursday, 
March  16th,  at  the  Holbom  Ilostaurant,  kt  7  for  7:30  p.m. 
Mr.  H.  I>.  Symons,  ohaimaD  of  the  Students'  Section,  will 
occupy  the  chair,  and  Hr.  JL  Siemens,  president  of  the  Insti- 
tution, irill  be  tha  goaat  ol  the  avaoiiw.  Ail  atudantfc  who 
are  able,  an  paxtieiuarly  nqnaated  to  oa  pnaant.  Tiekeu 
ean  ^t>  olitsined  from  the  Students'  hon.  secretary. 

Olasgow  UniTersity  FliyBical  Society.  Tho  annual  htiaineas 
iiui  tirif.'  i>f  this  sficifty  was  hold  on  Murih  1.  Thij  following 
are  otlicu-beitiijiii  for  190.'i'6 :  -Hon.  president,  Lord  Kelvin, 
G.C.V.O. ;  president,  Prof.  Andrew  (Jray,  LL.D. ;  vice-presi- 
dent, .James  G.  Gray,  B.Sc.  ;  secretary,  .lohn  M ' VVhan  ;  junior 
secretary,  D.  Meek  :  treasurer,  George  Gixcn,  M  A.  Messrs. 
William  Miller  and  John  Miller  read  comin unications  of 
research  on  "Blunietic  Viscosity  in  Liqnidab"Mld  ''TJia  Eftae 
of  Ovantnin  an  Ibgnetisation." 

lapnl  ladalir- — Among  the  Papers  down  for  reading 

yaatolday  wan  the  following  :— "  Ionic  Sizes  in  Relation  to 
tbe  Condnctivity  of  Electrolytes,"  by  W.  K.  Bouslield,  com- 
municated by  Prof.  J.  I.aniirii-,  K.I;  S  ;  "  Kxj>l'jsion.s  cf 
Mixtures  of  Coalgas  and  Air  iu  ii  Closed  Ves»el,  li\  L. 
Bairstow  nud  A.  I)  Aluvander,  communicate)  hy  I'lof. 
.1.  Perry,  F.lt.S. ;  'On  some  Continuous  Observations  uii 
the  Rate  of  Dissipation  <pf  Kltctric  Charues  in  the  0|>on  Air,"' 
by  C.  Coleridge  Farr,  communicated  byl)r.  C.  Ciitoe,  F.ltS. 

Olaagow  UaiTandty  Englneeiliix  Bodaty. — The  annual  visit 
of  the  Gla.<)^ow  University  Engineering  Siociety  is  to  Newcastle 
this  )  uur,  Thu  following  work*  have  consented  to  receive  the 
members  of  the  society  :  Messrs.  Sir  W.  (i.  Armstrong,  Whit- 
worth  Sc  Co.  (Ltd.),  C.  A.  Parsons  \-  Co.,  Swan  Iliinter  <fc 
Wigham  Kichardaon  (Ud.)i  tba  WaUaend  Slipway  &  Eoginaer- 
ing  Co.  (Ltd.),  Stoekton*oii-TBea;  tha  Gaigo  Fbet  Iron  Co. 
CLwOi  «nd  (ha  Nawc«atl«<«|M»-Tjna  Ebetric  Supply  Co.  [Ltd.). 
Other  pkoea  of  interest  wiU  ha  vintod  if  time  {lermits.  Appli 
cations  to  take  (mrt  in  the  visit  received  aftei  March  IStli 
will  be  di^irejtajTlofl,  and  members  applying  lat-e  tvill  have  to 
mak-  <.}.'■'<.  nwn  tijvellMiL'  ntjil  hotel  arrangeniL-iit.s. 

Strkt'  on  the  New  'Sork  Subway. — The  wholo  ol  the 
II  I  if  rlir  X,_'w  York  sulm-;iy,  which  was  recently 

opeiu.ll,  weut  out  uti  itrike  at  the  beginning  of  the  week.  The 
demands  of  tlic  workmen  are  principiklly  hij^her  wages. 
Naturally  great  inconvenience  Itaa  been  caused,  at  practically 
ibe  lu  rvico  oa  both  the  uiidergnmod  and  the  devated  rail- 
vnys  baa  beao  anapandad,  only  a  vaty  intonnittonl  aarrioe 
being  raaiotained.    The  qnaation  of  arbitration  bai  been 


BU<Q;c8t«d,  but  so  far  the  companioa  take  np  tbe  attitude  thak 
there  is  nothing  ujxtn  which  to  arbitrate.  So  far  as  the  sub- 
way w  ewngiTiied,  tliis  workinj;  under  the  superintendence 
of  the  New  York  lUpid  Ti-an.sit  Ci  imui  -'oner-H,  and  tin:  presi- 
dent of  that  iKxly  has  hinted  that  it  a  full  iiorvice  is  n-jt 
roeUBiiid  within  a  reiusonable  time  the  city  authorities  will  t-ike 
charge  ot  the  railway.  Owing  to  the  cars  being  worked  by 
temporary  ami  un.skilled  crew.s.  a  colliakn  ooewvad  in  whku 
several  people  were  somewhat  injured. 

Royal  Uatoorological  Society.— Tbe  Council  of  the  Kopl 
MeteowJogieal  Sodatv  have  anangad  to  hold,  br  penaiaMon 
of  the  PiaaidMt  and  Ooanell  af  the  luBtitutMn  «f  Gtvil 
Eofinaan,  at  SB,  GveKt  Oaoryalwet^  Waatninatar,  an  axU- 
bitun  of  mataorolaaiaal  inatmnMnta  from  Tnaaday  tha  Utb 
to  Friday  the  17th  inab  The  azhibitian  wiM  be  ahtal^ 
devoted  to  recording  instramenta,  but  wfll  alM  indnda  naw 
meteorological  a[>piLruttu  invented  or  first  c<Hiatmctad  ainea  tba 
.society's  l.i.st  exhibition,  as  well  as  photographs,  drawings  and 
other  ohjerts  jvoswRsing  meteorological  intercJit.  The  exhibi- 
tiouwill  be  o^ien  ai  follows  : — Tuesday  2  p.ui.  to  OilJOji.m.; 
Wedneeday  16th,  10  a.m.  to  1<:30  ji.ra.;  Thiirsiiay  ItJth,  10  a.m. 
to  6  p.m.;  Friday  ITlli,  10  a.m.  to  5  p.m.  A  brief  addrefw 
will  be  gi\  en  each  aft^rmxin  at  .'5:30  descriptive  of  the  in.stiu- 
ments  inciude«i  in  Ute  exhibition.  The  next  meeting  of  the 
society  will  be  held  at  25,  Great  George-street  on  lueulay, 
Ifith  inat^  at  7 :30  p.m„  when  a  Paper  "On  the  Growth  of  Inatrii- 
uantal  HMeorolagy  *  will  ba  nad  by  B.  Bontley,  pnaideot. 


Ualverillr  OaOace  (LondM) 
Friday,  Febmanr  ITth,  a  geoeial  raeetiog  of  dih  t 
held,  at  which  Mr.  W.  Hunt  read  a  Paper  M  "Jm  UOB^ 
and  Methods  of  Are  Lighting  adopted  by  tha  Oanani  XIaetne 

Co.  of  T'.S.A."  Mr.  W.  C.  Clinton,  B.Sc,  occupied  the  chair. 
Mr.  Hunt  commenceil  his  Paper  by  describing  the  variations 
of  the  carbon  arc  and  the  effect  of  the  ({iiality  of  the  c-ai-bous 
on  the  li<;bt  emitted.  He  next  deacribod  the  interchangeable 
parts  (if  the  nnilti|ile  arc  lamp  and  work  of  cleaning  and 
re^Hirinj^,  and  dealt  with  the  various  systems  of  working. 
The  autbor  CDiicluded  his  Paper  with  a  series  of  figures,  con- 
trasting the  cost  of  working  are  lain()K  with  'he  eost  of  work- 
ing incandescent  gas  lam|)S,  afierw.ud.s  exhibiting  one  of  the 
latest  types  of  arc  lamps  manufactured  by  the  General  Electric 
Co.  of  America.  Mr.  Clinton,  in  proposing  a  vote  of  thanka 
to  Mr.  Hunt  for  his  Paper,  stated  uiat  it  was  p.trtjcnlarly 
interesting  on  account  of  tbe  cont{«st  drawn  Ijctuoeu  the 
standaid  Britjab  find  Aniarican jmctice.  Meanra.  G.  fi.Dyka^ 
B.Sc.,  H.  F.  6;  Woods  and  P.  J.  Kaan  took  part  in  tha 

diMUssion. 

Bills  in  Parliament:  Session  1905. — A  report  has  been 
issued  by  ihc  Rianl  of  'rrade  upon  the  P.ilk  m  !  I'rovisioiial 
Orders  which  will  be  deaJt  with  iu  the  coming  I  ariiamentary 
Neshinn  Full  particulars  of  all  Rills,  t'v^^c ,  of  electrical 
interest  liavo  already  «p|>eared  in  onr  columria.  Some  figure*, 
taken  from  the  Hoard  of  Trade  Ilep<_>rt,  however,  as  U>  the 
number  of  the  various  mea«ure«i,  (S^e.,  will  be  in>c^o«tin^^  There 
are  28  tramway  Bills,  1  Bilkrelating  to  the  supply  of  electricity, 
and  II  Hills  relating  to  electric  railways.  I'mier  the  tramway 
bills  7:S  miles  of  tramways  are  proposed  which  will  involve  the 
raising  of  addinVmal  capital  to  the  value  of  £1,971,457.  The 
number  oi  tramu-ity  1  iilla  ithows  a  decrease  of  1 1  compared  with 
last  session.  Fnder  the  Hills  relating  to  the  supply  of  elec- 
tricity the  proposed  capital  is  Xdi-l'iBifildH.  There  have  been 
1 2  applicatiooa  to  (ha  Board  of  Trade  for  Tramway  Prormonal 
Ordera,  the  totd  length  of  tha  liuaa  being  11  mUea  37  ehama 
donble>trMk  and  19  aulaa  93  ahaim  single-track,  while  the 
estimated  ooat  ia  £3S1,S36.  Electric  lightii^  Proviaional 
Orders  to  the  number  of  62  have  been  applied  for,  tlna  total 
capital  to  be  expendeil  amountinf?  to  £783,037. 

The  Proposed  North  East  London  Railway. — The  President 
uf  the  irkwuii  of  Trade,  Mr.  Oerald  Balfour,  receive.j  on  \\'e<i 
iiesda)'  a  depututtun  frnm  t.he  local  authori;ie:i  who*o  di^tn.  tn 
will  bo  traverse"!  by  the  praposeil  electric  railway  from  the 
City  to  Walthamstow  and  Cheshunt.  Among  those  present 
were  Mr.  D.  J.  .Morgan,  M.P.,  .Mr.  Bousfield,  K.C.,  M.P.,  and 
Sir  M.  Bhownaggree,  .M.P.,  the  Mayor  of  Hackney,  and  others, 
the  object  of  the  deputation  being'to  aeak  apecial  faeilitiea  for 
the  Noirtb-Eaat  London  Kailway  Bill  bi  FarHnaant  All  th« 
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local  antlioritiaa  an  in  mppact  and  the  need  for  the  oztia 
meftUB  of  MdUDMwiaiyoii  WM  atronf^  urged.  In  reply,  Mr. 
Balfonr  iddthe  present  opinion  of  the  Gnx  ernnient  ana  Public 

Depai'tmentg  wa«  that  no  new  large  n»ilum  ^^Il.JmLv,  lid'ttiiii;; 
London  slioiild  be  .allowed  to  be  promot^il  unt  il  tin:  1;  lyal  f 'om 
muHion  on  lK)nd<)ii  Trallii:  huiI  ti  putti  'l  '  if  mr  -^c,  l  Im  '|in'Htinri 
wjis  whcihor  a  special  cxceptioa  aliouiil  bi-  lumlr  in  f  i  xsc,  imtl 
in  fa\Miiv  uf  t:iis,  the  promoters  had  the  fact  that  sjiii  a  *|iL'cial 
excepliKii  h  maili-  last  j  ear  in  resjiect  ot  a  Kiinilav  which 
wan,  however,  thrown  onl  in  Coinniittoc  on  linaiicial  groiintls. 
It  wa«,  however,  a  tjuestion  not  >o  much  for  the  Ikiard  of  Trade 
as  for  Parliament,  iin<l  he  would  be  very  glad  to  l.iy  Iwforc  the 
anl^oritjee  of  both  Houses  the  views  of  lbs  <ie|iutatioo. 
B«]i-TolAic»  Oanlimotta-Oiimnt  PMvar  ftMiwriiliMi.— 

Aoeoirding  to  the  ZeUtthrifl  fur  EUkkttltAnitj  the  Oompagnie 
de  I'IndnstTie  Eleetriqiie  (Thury)  in  Geneva  w  carrying  out  a 
high-tension  continuousH-urrent  power  traDeniission  between 
Moutiers  an<l  Lyon,  IMOkm.  (112  niilex)  distant.  At  the 
water-power  station  at  Moutier-  ilu  iv  arc  to  be  four  generating 
sets,  each  consistin";  of  a  turbine  driving  two  six-pole  serice 
dynamoii  at  300  tcv  -,.  [n  i  miii.  Each  dynamo  is  ilcsiLrm-.i  for 
75  uui|)erc8  and  T.l'oh  y<>[u,  and  the  ajirgrogatc  xtutioa  (  ipacity 
i«,  therefore,  4,3L'i)k«  ,  Klectric cnes  l; v .  at  '7,600  volt*,  is  to  ]<v. 
transmitteii,  for  the  most  t>art,  by  two  co|)per  wires  of  Oram. 
(0'3r>4in.)  diameter,  but  within  the  l>ouiidarics  of  Lyons  under- 
ground cables  are  to  be  used.  It  ie  anticipated  that  the 
absence  of  induction  and  resonance  effects  will  permit  r\\c  mm- 
of  a  cable  nonnally  designed  for  5(i,onA  y^^itg  alternating.  I'art 
of  tbe  eleetrie  «DeiS7  b  to  be  trantitu: mcd  in  a  sub  station  in 
Ljona  to  oontinuona  curnnl  at  600  volts  for  tiaetioa  purposes, 
while  the  rmnaiador  is  to  ho  eonvwted  in  a  seeood  enh-etatioit 
hf  motor-genecaton  to  dnoe-pha&u  cunont  at  29,000  volts. 
Sinee  the  middle  point  both  of  the  generating  ]>lantatHontiers 
and  of  the  motor  plant  at  I<y  on  is  earthed,  the  maximum  electro- 
static pressure  between  transroiitsion  line  and  I'arth  in  limited 
to  ->,><:'Li  k'olt,-,. 

Post  Office  aad  the  Telephone  System.  —  i  hu  I'oet  master- 
Ueneral  on  Montlaj-  recci\'c<l  a  deputation  at  the  House  of 
I'ornmons-  of  representatives  of  municipalities  who  have  erected 
u'iC]ihoiic'  aystcmii   The  deputation  was  headed  by  the  liord 
I'rovost  of  tilasgov,  and  the  iH»ints  jmt  forwanl  were  cum- 
niari.seil  ujifaUomi: — It  was  stutud  that  ihe  pai  tial  purchase  of 
the  London  sjatom  of  the  National  Teiephone  Co.  and  the 
po^tDooemout  «i  the  nurefaMO  of  tbo  provinefaJ  syMous  was  to 
M  depreentad,  «a  tbW  was  aa  hie«lB({v«  toxthe  company  to 
devote  f;nater  enerigy  and  capital  towards  ent»hing  the  pro 
vincial  municipal  telephone  systems.    It  was  not  essential  for 
the  telujthone  service  to  )>u  ronducted  u.h  a  national  monopoly 
in  as  riniili  a>  lu-arly  (>s  |)cr  cent,  of  the  UiIaI  cal\<  wurc  l.i.-il 
calls  ;  luiil  it  wai^  quite  feasible  for  the  Post  Office  t  *  a  lruinisl.'! 
the  aeijuirc'l  >\  -('-ni  ot  ■K.-  XaiMiial  'Irlrjttu im-  C'l  in  friendly 
competition  with  nuinicipolilie^j  who  had  telephone  licences, 
and  Ki  give  gn'.ner  encouragement  to  other  local  uuthoiities  to 
npjily  for  licences.     In  the  event  <>f  the  |»o«lponenient  of 
ttit-  I'liithiise  of  the  National  Compuny's  undertaking,  the 
Post  Office  ought  to  enter  into  vigorous  competition  with  the 
company  throughout  the  United  Kingdom  in  co-opt<rati<m 
with  the  municipalities  in  onlcr  to  avoid  the  danger  of  iiiDated 
price  being  forced  upon  the  Government.    The  possibility  of 
aa  extoosioo  of  tha  oompanya  licance  would  meet  with  most 
strenuous  oftpoaftioR  from  the  nuwkinlitlea,  It  wonld  {>rolong 
tiM  ezistiiiguniatisfaelorj  oonditioo  a  telephone  aliun  in  this 
eonntry  and  enable  the  telephone  monopoly  to  reach  such 
gigantic  pn)|Mirti(>nK  as  ultiniutc'ly  to  render  a  reasonabli^ 
scttlumeiii  itiipoiiAilile  and  to  ctx^atc  a  menace  to  the  commerrlal 
intere-'t.*  of  the  Kingdom.    The  Postmaster dcneral  (Lord 
St.inley ).  in  a  brief  reply,  |Kiirited  out  that  he  wii.s  strongly  of 
opinion  that  the  telephone  ^ytitem  of  the  country  shfiiiM  b« 
nationulise  l.  kikI  he  would  be  pleased  to  have  auoUier  inler- 
vit  w  with  IK    K  |>  u  ition  in  order  that  this  aspect  of  the 
(juestion  might  i>c  further  devclojicii. 

Personal. — Mr.  W.  .\.  riiutticn,  the  chief  eletttiial  enginetT 
to  tbo  Glasgow  Corporation,  has  just  resianol  bis  position  in 
order  to  take  np  a  post  of  rcsitonsibility  wiUi  Mvssn.  Itramwall 
it  Harris.  Mr.  Chamen's  dwituon  to  ieavv  (>]as|^  wa*  made 
known  at  a  meeting  of  the  Ohiggow  Corjioration  on  Thursday 


last  week  in  a  letter  in  which  he  expressed  sincere  thanks  for 
tlif  kin  lness  and  couilusy  which  have  always  been  extended  to 
litm  t>y  the  Lord  Provost,  magistratf-^,  i^onimitteee,  &c.,  at 
(dasgow.  The  resignation  w;i8  aLiA[)!<;>ii,  ii  Ix-in-;  ai;r'-fd  :t> 
release  Mr,  Chamen  at  us  early  a  <iui4i  m  po.-i»il>l>!  instiiwl  of 
Hi i-iiiL'  for  the  legal  three  months'  notice.  Mr  (.'lumen, 
who  was  lM>m  in  1803,  commenced  his  electrical  training  at 
Messrs.  Oompton's  t  hislnist'jrd  works  in  l.''Sl  as  an 
"improver."  He  remained  with  this  tivtn  until  18'.»8,  when  he 
waa  appointe<l  chief  engineer  to  the  Glasgow  Corpora- 
tion, the  jM>8t  which  he  is  now  relinquishing.  Throughout 
has  association  with  Messrs.  Crompton  tV-  Co.,  Mr.  Chamen 
was  ki^^  endued  on  "  outeida  "  woirfc.  For  a  number  of 
years  ho  wa«  chief  ootdoor  onginaer  and  ha  has  anperintended 
tbo  enotfoa  ot  a  laige  miMhar  of  installations.  iAr.  ChanMii 
has  oerved  on  the  Gonncil  of  the  Institution  of  Ebetrieal 
Engineors,  atid  was  one  of  the  sub-committee  which  prepared 
the  Institution's  StandanI  liules,  and  was  Chairman  of  the 
Glasgow  Local  Section  of  the  Institution  of  Elect rii  il  Kai;; 
neers  in  1903.  Mr.  W  \V.  l.«ickic,  the  present  chief  atejsuji;, 
is  to  be  ap{>ointed  Mr.  ( 'hanien's  snccessor,  at  a  sadary  of  XSOO 
rising  to  Xl,0O<>  jiur  imiuui.  Mr.  Lackip's  n-i-eiii  Paper  on 
'■  I'-irthitij.'  apjiear-  in  aiiDth.-r  )>arl  of  l!li^  i.J.sue.  Mr. 
Arcliibaid  Page  superintendent  ot  the  (iiasgow  Uorporation 
lighting  department  generating  station  and  sub-slations,  suc- 
ceeds .Mr.  Lackie  as  chief  assistant.  Hi.<i  commencing  salary 
will  Iw  £'tOO  per  atinnm. 

The  Glasgow  Cor|)oration  is  losing  another  official  in 
tbo  person  of  Mr.  C.  A.  King,  who  has  resigned  in  order  to 
noeept  a  noiition  with  the  Metropolitan  District  Kailway  Co. 
It  will  M  ronouborod  that  Mr.  John  Yoong,  the  present 
ganoial  manager  of  Ibis  company,  was  at  one  time  genenl 
manager  of  the  Glai^gow  Corporation  tramways. 

Application  of  EUetricity  to  Hinss.— The  following  is  an 
abstract  of  the  diwiission  on  ^Ir.  A.  C.  Anderson's  I'ajMir  ou 
the  atjovc  suliject,  ruwl  before  the  Birmingham  Local  .Section 
<tf  the  Institution  of  EUectrical  JilngiiMers  on  February  Ulb 
and  reported  in  our  isstn  of  Feb-  17«  p.  69& 

Prol.  Hr.iiuA\N»  faToured  electricity  ■■  a  OMitivc  powrr  in  miaa  for 
moat  purpoF«B,  but  thought  compre^aed  sir  iroula  sontinue  to  be  a 
fi>niji(!iiblf  competitor  a?  I'jn^-  fi--  th^re  wM  any  liability  to  spttrkinf 
'.iiiulilc^u  wjih  >  I'-ctm  ^vr.ti'nLu.  Xi-ry  nlj  (-ompresiK^'air  pi&Dtf  might 
i<bow  nu  >-lti>  u-ney  of  90  por  ccDt,  as'<iuoted  by  tb«  audwi.  bat-modara 
qsieni»,  n.  pigyiag  iiaAannBl  aamgamjaa  semWasd  irilb  iw-hMtfan, 
BM  ItfjmimUf  an  a«aiall  sfltdsnej  of  70  par  oanl  Wllb  issptt  is 
drilling,  however,  he  was  of  opinion  that  electrici'y  had  JalW  to  compete 
with  compressed  air  M  a  niutlvc  power.  There  were  seteral  eieotric 
ilritl*,  more  ("'"jw*r}?i!Ir  f'f  th*-  rntarr  tvp*,  \hi\t  would  do  good  wofkt  blSt 
tli-'V  weic  not  -nnii^ilr  f<:r  inino--  Tjii  v  ^vci'ij  much  laSTS  eCBIjliSalSi 
iUnn  ijueumatic  drills,  and  more  costly  in  upkeep. 

Mr.  It  EAVBu.  (l]is«isli),  adsesKM  At  eoiqpiassats  la  eraJaaeHao  *iih 
«le«trn^  gettimon  St  Ihs  pit  hfsil,  snd  ulsetrte  distrihotion  to  difftnnt 
parts  of  tli«  mine.  Thin  aystflm  would  reduw  first  eost  and  result  in  t 
t^reater  economy  of  working  than  any  other,  rneuiuatic  machinery  nt 
moBt  f^T:;ltihV-  fnr  ena!  o'lttirrp,  dritti.ii^.  .i  '  .  an*l  tb^  {^?rin*re»fled  air  for 
these  L.ail  l  \<i  ^upplitvl  i'V  itn  f ^w:: rLI■ll^,_^  ajjvjn  air  <'oni|ni  s#or  tbrougb 
ifliort  iengibK  ot  piiie.  Coai  cufeni  frr<|U«ntly  jambttl.  Wr.b  a  pneumatio 
tool  it  ms  a  sinpls  mstltr  Ie  cot  eB  ttisalr  sapply.  withdraw  ouiter,  and 
make  a  fitssh  itert.  But  in  Ibe  «)•>•  ct  an  <Melric»lly-dri\en  machine, 
it  meant  the  replacing  of  a  fuw,  nn<l  s  oonscquent  delay.  He  tin  n  t' jwcd 
a  lantern  Mide  illustrating  u  puiiiiiilti  electrieally-driTen  air  tuMii  rtt'.or 
suitable  for  tbe  work  h«  lin<i  indicated.  AnoUier  advantngv  ivnuluog 
fn>m  the  u»e  of  caniprom.'d  air  waa  iU  •loraife  i-apaoity.  With  a  9y»teui 
entirely  dc|M-iidin);  upon  t'li^ctririty,  the  geoeralioit  plant  bad  to  hav«  a 
capacity  capable  of  ilaaliog  vitb  tlic  wlwlsat  Ihs  sqttipaisak  Bsana- 
demiied  oorapIe9^^ion  nt  the  pit  head,  as  it  flrei|iMally  resoltsd  iB  lbs  loss 
ol  .V)  p^r  Cf-nt  of  thr  pimrr  Kt»ni»mlr4 

Mr  tj-i  I  -.uiJ  :li.it  n.nM;.  <'i.i;mi  >  r'-  r..iriMi!.  rf'-l  ihr  '.ohs  f  prrs-urc  of 
comprec-Mid  air  due  to  Inctioii  in  the  xbalt  pip»>  to  l>v  I'umpeaaated  by  the 
bend.  One  of  the  tronblei;  of  electric  di&tribulion  was  ib*  tsat  that  ia  tJia 
ftbaft  rabies  tbe  core  wa^i  Imbli-  to  M\t  down  tbe  iniuhUion  This  ntocs- 
»itateil  a  .'•iK'cial  lom  o(  Siaspsnstoo.  A  point  theaothot  had  omitlnlwaa 
the  ni'Cri'Hit.%  of  ll^aldC  amslars.  vnere  uverhea>l  wirei  were  ttaod  for 

lighting:  and  power  tnoHnisBion  at  Hm  git  fasad.  H«  imtaassd  a  eass  in 
which  ibc  uiiiis^ion  of  this  pMoaalioa  tad nns—ilatsi  ihs nylsiwn ct 

(lie  »hai(  cables. 

Mr.  U.  B.  Wn.p  was  in  favour  ot  eontinnooa-enmiat  roolon  f«r  maay 
TvoftiM,  assoogit  which  h«  mentlon<;d  over-load  capaeHy  and  *pM<l 
variation.  For  pampiog  and  very  largo  haulage,  auch  aa  eodlew  rope, 
j  main  and  tail  with  loog  runa,  alternating-current,  however,  would  be 
the  better  s'lsit'iii.  A  standard  »pn-d  foc  singls  W  doUbts  draa  gSSM 
vtA>.  I  miles  f>vr  hour,  but  they  worked  withont  aqy  tMSMS  at  SpSSdt 
varying  f(0<n  2  to  I4  mil  as  per  hour. 

Ur.  H.  M.  Hmmbt,  m  a  written  o  :>aimunisBtien,  «ncssisd  his  opialsn 
tliat  bslh  csntiwwns  and  pulyphate  aystanis  woaiMriod  iHds  flslda  at 
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um(alii«si  in  tninLntt  work.  In  those  casCB  wbere  Ibe  use  o(  poljpliMS 
outronte  whs  moat  cuit»bl«,  il  vt^  ol  paramount  iiiiporUnec  u>  vinplo; 
a  low  frequency,  (or  th»  power  applicatiumt  werr  of  primary  imporiaace 
in  miiUDg,  und  ftny  qnt'Btiiiv.i"  rrl,itiii,r  t-  ■  Uir  fi'inIHT  of  the  li^hciog  were 
oi  seoondai  k  iinfciitaiicf  Morwcr,  it  v.,_k  ;i  falls,  v  to  regard  the  ques- 
tion of  li|;hurkg  ai  low  (reqnenciea  as  offering  grave  diiUeDlties.  Th6 
lo»er  Ihe  lrn|ui-ncy  tha  lower  aboold  be  the  TolMfla  ctoMB  tor  the  ineaii- 
4«««Mt  liRlitinK  circuits,  and  the  higher  ihonU  ht  tb*  OMtdle-powtr 
par  Ump:  (or  b;  lh<^  mean«  the  carliun  rilamt-nt  wooU  m  c( 
•olBciently  targe  wtion  to  iitorc  the  beat  aod  ofiviate  rnakirial  redaction 
of  temperature  betwtri:  t!;r  pr^aks  of  cunent  of  ^ti.  r vi-ivc  ■•rplen.  The 
performance  of  ihe  nictor-  va^i  enormoiiaJy  "•^it'^rod  hj  ili<'  usi  if  low 
(leqaencieii.  Thia  would  ita.d  to  higher  power-factors,  lower  magnetiiiiiij 
flamnt  villi  Uwpir  air-gap.  grektet  oiwlaaA  MfMito  vni  dIn 
cbMiwr  Buten.  slaea  Iw  *  gitea  output  tkt^amttn  «am  !•  iiHlte 
and  the  length*  KrMtUr.  Otmtitg  •■•oU  In  Om  mWm  «mM  tlw  l« 
decrvsMd.  The  n|iilml-M0>  typ*  diMiU  to  iMBlf  mti,  tnm  la  aurton 

of  larpc  f  ivpncily. 

Ml .  Av  Kx>      in  his  reply,  «ai<l  that  the  replacement  oi  lun  ^  in 
coal  ciiUeii  liiivi  i]  by  pol.vphaiM-  motors  waa  of  nue  ooeureoiee. 
ibMstatB  w  ere  very  good  as  starten ;  Ibr  fMiablB  wgmi  WHk  the  ordinary 
type  of  regulator  »hoaM  b«  oRed.  Tlw  mSyauax «  &  low  frequency  n  as 

very  ij:it  i- s-li:  i(.  Lui  ihf  low  voltage  >nww»<itiiy  fnr  anoceaaful  lighting 

■.(uuld  l)»nl:_v  c.iiiiluL-i^  ut  the  be»t  eciMn.iiiv.  Tlir  .Hy^item  o(  starting 
motors  b\  ninn:n|.;  ap  with  thi*  vt<:n-tiii'n  a4(i«*U  oonNiderably  to  the 
CApil)^'  iiiitl;'.>.        I  fi^iur^' i;iri  inl:'  wrro  nrt*o«sary. 

WirelttBB  Telegraph  Notoa  — On  Friday  orciiiu};  lust  Mr. 
Murcuiii  ilelivere^i  a  Iwture  on  "  WtreMM  Telegraphy "  at 
the  hoyn\  Int^titiition.  Aiier  pving  %  rniini^  of  the  wience 
from  ita  beginning,  he  8ai<l  tJiut  the  "iBtarfanDM  "  obji-ction 
idTanced  agaiaat  wirelew  tel^gmpby  «m  •qinlly  anilinblB  to 
line  work  where  HTcnl  itetionB  were  on  (aa  aeme  lim.  Oon- 
•idenUe  uiipro«eBeiiUwei«  bdiig  mdie in  methods  of  tuning, 
Imt  he  wu  unable  to  diMloae  any  of  then  owIhk  to  pending 
applicatioiw  for  patents.  As  far  aa  he  knew,  it  bitd  not  been 
found  |K>sH]hle  to  actuate  satisfncforily  a  recortliiig  instrument 
or  relay  by  nieana  of  a  eelf-n»toring  coherer  cn  an" f  coherer. 
It  hoii  also  been  his  experience  that  thi'se  nou-tap|>ud  uoherera 
were  fat  tim  iltifn  ii  rii  iti  n  li:i';iility  fur  regular  commercial 
work,  esp<iti,illy  il  i>i.irr<l  iti  tlif  haiiii-  ni  isicxjKsrt  o|)erator8, 
Referring  to  thr  111.1:^11. 'ti.-  .it  tci  t.pv.  Mi  .  Murcniii  ~;ii<l 

Tlw  a^ption  ul  thm  magnetic  mcciver  w«h  the  means  ol  bringing 
okoDta  grMt  improvenwiit  h  tha  imeliaal  wmking  aMdWaiia at  wira- 
law  Iclcigraphj.  ij  makiag  it  poatUa  to  do  awaj  with  tha  tiwiUaaiHD* 
nd:;i«tnir'nls  necessary  when  nslng  cobererH,  and  al&o  by  oonaideralily 
iru  ri.i^iTig  the  npeed  at  wbieh  it  is  possible  to  receive,  the  upoed  de- 
pvniling  nn!»!lv  nn  sho  ability  ol  the  in»!j\idual  operator*.  Thus  a  speed 
of  over  SU  uonin  pi  r  minute  h«f  1  .i-il.v  i'ovn  uttumt-ii 

KvidentJy  ihorefore,  .Mr.  M;uiuui  duu*  uot  reeuxnifle  Dr. 
Do  Forest's  work,  or  he  has  not  heard  of  it.    In  Di-  I'lirc^i  s 
Holyhead  ilowth  experlnient«  a  sclf  re.sUiiing  cuherer,  or  anti- 
oolierer,  wn'-  ii-<d  with  perfect  succeiss,  and  if  this  was  not 
a  sufficiently  good  commercial  test  then  one  his  only  to  refer 
to  the  l)e  Forent  work  carried  out  by  Capt.  Lionel  .lames  for 
2'iu  3V«(f.<  nowsjmjwr  in  the  Far  East.    In  this  case  mcss.ii.'t!s 
of  2,000  words  in  length  wcio  sent  from  u  ship  at  sett  ilikI 
rMteive*!  bj-  a  self-restoring  coherer,  or  anti-coherer,  witliont 
a  single  error.    Moreover,  in  both  inntaaoae  the  ifieecl  wan 
well  above  'Mi  words  per  minute.    These  teale  were  duly 
rcferrecl  to  in   The  tkririnan,  of  whkh  Mr.  Marooni  la 
ovidendy  a  diligent  reader.    Mr.  Marcooi  wee  ^ad  to  be 
aUe  to  auuounee  that  fae  had  recently  conetiuetod  anusnetic 
recaiTer  that  would  work*  ratty  and  recorder.  This  had  been 
efleoted  by  modifying  tlworeniti,  e^Mdall}'  by  increahing  their 
length,  and  by  uaing  »  particular  quality  of  imn,  m>  as  to 
obtain  u  slowed  down  impoke  cu|Kible  of  »vorking  n  recording 
instrument.   It  wi»s  possible  by  means  of  tliii;  (lt;vito  to  use  an 
automatic  transmitter  and  attain  a  speed  of  w  .ikiti^  a?  high 
as  lOiJ  \*oiiii  p'-'t  niiimtc.    Fin  timuit,'  ptirjia^es  thi.>  furiii  of 
l  ei  river  "      iiiin-h  brttei  than  the  oi'liti.ify  (-()lu'r  i>r,  for  the 
leascdi  tliut  il  )Mis?r!i^i'il  ;i  lov  utnl  uiiifoiTu  te'^tstaiiirc    lii  con 
junction  with  Prof.  Fleming  be  had  reciently  made  some  (urtbtT 
improvements,  but  he  was  nut  at  liberty  to  disclose  them.  A 
breakdown  in  the  insulation  of  the  apparatusat  Cape  Breton  iiintlc 
it  necessary  to  suspend  JiiiT'iKirt  service  of  190.1,  and  theti  iif' 
mission  of  public  messages  will  not  be  attempted  until  arelLiItU: 
and  continuous  service  (-an  be  nmititainod  and  guaranteed  utidct 
all  ordinary  conditions  Mr.  Marconi  bad  not  the  sligliteatdoubt 
bni  that  in  a  very  short  time  the  practicability  and  reliability 
of  tma-AlIantic  winlaea  telegraphy  would  be  fully  demon 
etrated.  There  was  eonaidnnUe  dillerenoe  in  tranamitaiou  hy 
day  and  by  night,  and  the  long-iliatance  etationB  averaged  by 
day  two-llftba  ol  the  di«tatice  cm-ered  by  n^ht.   Thia  was 


jartly  due  to  obstruction  cjiused  by  electrons  tbn>wn  oil  from 
the  sun.  The  "daylight  effect''  did  uot  incrertse  gradually  as 
daylight  increased,  but  the  <rhan;;i'  took  place  in  about  two 
minutes.  He  coticbided  by  e.xpreiising  the  opinion  that  the 
traaamiasion  of  measagea  to  tb<>  Antii<»>lc'«  would  ojten  up  pos- 
■ibilitiea  of  carryieg  oat  testx  of  vory  ^reat  scientific 
interest,  since  the  wavea  would  ti^i\el  toiuid  all  parts 
of  the  globe  and  coooentrate  at  a  |H>iiit.  Thu^  it  might  be 
])OKsible  lormesM^  to  be  sent  to  distant  lamU  by  tteaasof  a 
very  small  amonnt  of  electrical  energy. 

It  was  ateted  io  The  JSlettritiuit  of  February  ilith  that  wire- 
less telegraphy  was  to  be  eetablished  in  the  Suez  Canal.  The 
Egypt  correspondent  of  the  .l/tinui  ir<>iU  now  announces 
that  the  (ioverument  ha-^  i.ot  seen  \U,  w.iy  to  sanction  the 
itastallatioii,  and  the  l.loyd  .  m.  ti  wh  1  ivonld  have  worked  the 
station  4we  on  tbcir  war  liui-k  !•>  I  ji'.-Uni!, 


MEETINGS  OF  SCIENTIFIC  B0C1£TIB8,  fto. 

(TO  aay)  f&ibay,  «»roii  ioul 

Rtri.iiv  BMuauaiRa  S4X-ir.T\, 
S  pjH.   Meeting  in  (he  Bsnn  Bnlldiii««.  High  9tre«{.  Rugbv,  vi 
Mr.  i.  T.  If  Uton  win  Ml*ar  the  sMDsd  U  hia  courae  g|  Itsti 
mi  ••  Tha  VRtmUm  Stieetars  el  Uaials." 

Pin»ll'Jlt.  8<KIETV. 

8  p.m.  Meeting  at  llie  Koyal  College  of  Science,  Exhibition-road, 
Booth  KenniDgtoii.  Agenda  ;  (1»  "  "n  thr  Streswa  in  the  Earth 'i 
Crust  before  and  after  the  sinking  <>(  a  Kor«-hoie,"  b;  I>r.C.Ctarae, 
F.R.H.  '  ■'  On  the  Ijitaral  Vibration  of  Ban  of  VnUom  and 
Varying  Sectional  An^a,"  by  J.  Morrow.  (9)  "  On  Oictat^iad- 
ing  Bvaistanoe  Tbermomciera,  with  an  Apfaldis  Ml  OwpiWlUs 
Themiocouple-i,"  by  A.  Cajnpbell. 

HovAi.  Ix.min nos. 

•1  y  m    Evening  HLaooaiaa :— "  Ttis  ainistiuwol  tha  Atom,"  bgr  iPioC 

.1.  . I.  Thomson.  RRA 

BATURDAY,  March  11th. 

I.xsiiTtrrifix  or  Kim  n.i    1   f!s  .isn  i:s;  sti  dentm'  SrrTM\ 
/.;  jg.itt.  Visit  (o  Messrs.  1>-  Napier  <t;  S003'  works,  Actoa  Vale,  W. 
liMlatlhRwaifce. 

jliivjk&IwnmMM. 
'  4.-0 p.M.  AlunieoBi:MtnnI:<-»BlacttlealPnip«ctiasoriMlcaeli«e 
Snbatoaaas."  hy  PMf.  h  t.  Themam.  F.as. 

BtnuufoiuM  Asi>  DisTRK  T  Fi.nrraic  Cj  i  11. 
7:M  f.m.   Meeting  at  the  ('olontiiiJt  UuUti,  Nen-street,  Birmingham. 
I'fipcr  to  be  read:  "l^lsclric  L.i(ting  Maebiiwi}',"  by  S.  OlIU 
MAiks. 

HOHSAV.  March  Utb. 

SoclKTV  or  - 

Sp.j.i.    Canior  I.«cttire  I. :  ■•  TelepHoii.T.  '  lij  II.  I.h  a  >  Wpbb. 

niliaDAV.  Marcb  UtH 
iMHTiTmoif  or  ELECTRtcu,  ExoiREUM :  M^NciiicHTKU  Iiocjkt.  Sacnox 
7:S0f.».  Hasting 


iathaUiiivmBM7{I!!hMtaal  IiSlMnleerX  hfcc 
io  b«  r«a4 : "  Lov-tansioBThmnal  CnVoata."  I^ProLSetaiMrts 


andW.aN.Ja 
Isannmoit or BtaetatcM. BitinaiaaK :  rfLA..ik>u  T.<>cti.  Sichon. 

MiilTiiii  aik  m.  Bath'StMSt,  whan  tb«  diaooisiea  on  Mr. 
W.W.&nAe'sl 
WSDMBgDAT.  Ilareh  19t1i. 


"vUlbs 


ICAI.  KxulNBF.Bx:   BlTJ!.>r-'  StillON- 

UcvtiDg  at  iri.  Victi>ri«-jiii>!ei.  Westminster,  B.W.  faper 
"  :  ••  Electrical  ryromclry. "  by  P.  L.  Wdr. 

BOVAI.  M»-l»C<llt(>1.0illC»I.  SXIKTV. 

at  the  InDtitiitiun  of  Electrical  EnKineen,  25,. 


toba 

7.-30  iM*. 

Ocaat  Oaaiia.atre«t,  VVesttuiiHter,  8.\V.  Fapvr  t«  b*  raad :  "  Oa 
tbs  Qnwth  a(  lastnamanlai  llattoialov,'' Iv  Ik  Binilar. 

IjMTrnmmi  or  BtBeTawA&  BKonnaMt  BnmniGRjtM  EociL  Sacnox. 

.•;f5p.i«.  Meeting  at  the  University.  Pap<T  to  Iw  read  :  "Commuta- 
tions in  a  Foor-pole  Machine,"  by  i.  K.  Catterxon -.Smith  Time- 
psmitUng.  the  following  will  also  be  read  :  '■  Notes  on  Heating 
and  Bpaiking  Limttit  in  Variable  .Speed  Moton,"  '  ~ 


'b7A.H.] 

lUtVAI.  Mil  lUlM  Ol-ICAI.  Soi'IKTV. 

gfjm.  Useting  nt  20,  Hanover -e<iunr«,  W.,  wlii!ii  a  lefitare  ms  "A 
Review  of  Work  done  bj  Metallograpfaere  '  will  b«  d«li Tared  by 
.T.  E.  Stea<l,  F  as. 


THUaSDAT,  Haroli  Uth. 

iNSTircTinx  or  Ei.i:itHii  .tL  ' 
7:l'i  p.m.   Meeting  at  lli«  Unlvanity. 
Qaa,"  lgrl>n  V.  H.  Howroan. 

FRIDAT, 


IfUna  Loou 
Kapsrto  le  nad 


im. 

Niii   .»!  T'lnnUAt.  I.AiK>R»TOR\. 
■V..ii.'  p. II..    Meeting  cif  '.he  I  :cntral  Board  at  Bushy  Houst. 

iNKTtTITlOX  Ol*  El.e<  IKK  \I.  b.\<lUi£BRS:   MlXfHFSTr.R  StI  I'EXTK'  SkiTIOM. 

7.-^'  p.m.    Meeting'  in  the  Municipal  School  of  Technology.  Papar 
to  b«  read ;  "  Bigb-T«nsiou  Switch  Qmt,"  by  C.  R.  St.  John 
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Tm  mwums-vpoa-iraK  eleotbic  supply 

CO.V  IfMOOIlB. 


r  I  million  uniUs 
itai:t!on,  d.titi  nearly 


The  total  units  sold  by  this  compAny  during  the  year  ended 
Deccubw  31,  IMM^uwnnted  to  17,132,153,  which,  comparod 
with  th»  Bnrioat  yew^a  figun  of  9,033,62&  unite,  shovirB  the 
wmitrlfhlfl  iBCTUMe  of  8,098.528-ne&rly  100  per  cent  Of 
tibaw  17  niOioii  vniU,  21  million  were  sold  to  consumers  for 
lighting,  6  million  for  power  and  .s)  million  for  tiiiction  and 
"in  bulk."  No  leas  than  7.44*i,3'J7  units  wen-  useil  in  tiie 
Works  (ir  "  uiK4Ccouiito<l  for.'  In  \'.'03.  i,\ 
wcic  sold  tu  eoiiuuniiirs  fur  li^lilin^ 
i  million  for  traction  and  "  in  bulk. 

The  bu8ine«g  done  in  1904  resulted  in  a  grow  profit  of 
£61,440.  7».  IM.,  most  of  which  has  been  distributed  to  the 
abareholders,  but  £6,000  has  been  set  aaide  for  depreciation 
ami  Xf<7:'  is  being  carried  forward.  In  addition  to  this 
Xtj.OoO,  the  depraoution  fund  has  also  been  incmised  to 
the  extent  of  aiimiarX2d,000,  drawn  from  the  rea«rve  fund, 
to  which,  hoarevair,  no  contributioiiB  bar*  b«en  aiad*  «ut  of 
TCmniM^  dw  iHaii  of  the  fund  bting  pnaumn*  neaived 
in  iiaiiiqg  new  CkfiiuL  The  crpM  {inAt  on  the  previous 
JMOr'*  vorkiitg  amoMOtad  to  iM2,867.  4a.  Sd.,  none  of  which 
wMCMried  to  the  dqweriaitioD  fiund. 

DmuigtSMthoiittdtinimlow^  wm  il,200kw.,  agaimt 
4^4<wkir.  in  190S.  The  number  of  consumers  ui  the  im<l  of 
1W4  was  S,S16,  whereas  it  was  only  2,466  at  the  end  of  UtO  !, 
and  the  (.•onncctions  to  m.-iin-'  eiiuivalont  to  8  c.p.  lampft  reacliud 
the  tigure*  uf  f>.^i  i.000  and  :!l7,-.'4t<  on  Dec.  31  of  each  vcm- 
respectively.  The  capacity  of  the  worittwaa  inenaaed  mm 
7,425  to  16,2.V)kw.  din  in-' i;<04. 

Excluding  "  niana-t  nu  nt  charges"  the  coet  of  generating 
and  distributing  17  miUtmi  units  was  128,423.  lis.  6d.,  while 
for  the  9  mitlioni  in  the  previous  year  it  was  £22,888.  4d. 

The  following  Table  shows  the  various  costo  per  unit  sold  ; 


itir  ami  dittriblUin0  COttf. 


Co»l    OTtM. 

Oil.  wane,  wMer  and  i<tore9    OiMM. 

Proportion  of  lalariea  of  en^inaei*  und  officem  . .  0-083d. 

Via^ts,  mainMnanoe  and  repairs   O'SMd. 

OetUfmtemi*.  0-MBi. 

Beots.  rates  and  taxes   (HKOd 

"              '  '                ■"                         .  0-I72d' 

lore  0lK3fl. 


Tearendod  Year  ended 
l>e«  Sl.'Oa.  I>ec.31,'M. 


MansKeintnl,  Inmranee  and  law  «; 


fiapHMittiOD  of  sundry  3tM-ks 

TMaloorts...  

Thai 


0902d. 


0-163d. 

0-llolcl. 
tt'ltiild. 

0-898d. 

(M)74d. 
0-191d. 

()ixi;id. 

0  666d. 


t of  JB31,O0O cairied  to  depreciution  iit.'imnt  in  \  'JOi 

 >  0-435d.  per  unit  sold  in  that  y.  ar,  rmd  if  addt'd  to 

On  total  eoste  would  bring  the  total ;  i  ioid.  per  anit^  but  of 
coiir>ie  this  sum  may  be  divided  over  a  nombor  of  TQBfS  in 
eatusiiting  the  raal  cost  of  produotiott 

In  1903  the  lood-bcior  ma  XC'l  par  emt.,  and  17'46  nor 
cent  in  1904.  *^ 
The  following  is  an  analjait  of  tlia  capital  osponditaro : 


Lands,  iaaL  law  charges 
incidental  to  aoqutsitlun . 

lUiiUingu  

Muchinerv   

Accttiaulatoni  nt  jtrtn'rating 
and  liir  tiiLuitm^  rtntlons 

llaiuu,  incluHuig  la,ving  .. 

TnnsipiBun,  motdin  ift  ID' 
atallalims  on  eoniomen* 
pr^-mi^f-H.  A"c. ......... 

y.^uiu  

Kleciricttt  inBtruinrrntti .... 
Coet  of  licence,  proviaional 
orders,  uCt»,A(i.  


Total 

ezpendi- 
tut*  to 

Dec.Sl,'03 

£ 

r:. 

itf 

t<i«alJ 

Tula, 
eipendi- 
tOMlO 

£ 

.W,799 

7-« 
476 

»•» 
S4-6 

n 

5i,(m 

18S,93« 
410,908 

SI,   4  6 

re  10-7 

M-s!  OS-0 

2-2 

Mi 
3., 

1H,&S.1 

1-2  Ifi 
so  u 

lii8,r,.'.H 

1I..021) 

M.Oo-J 

no 

•2-> 
J  1 

10-6 
1-6 

•.'•'.1 

116,304 

!!).?«!» 

71  101 

l-J  1-7 

2r.  3-5 

a6,967 

aii 

M.i07 

l-Jf  2-1 

KlO-j 

i.U7,40§ 

70-5  wii 

htst  Thursday,  for  the  traaafer  of  the  Coontv  of  Darindh 
Electrio  Power  Sanplj  Co^'a  nndnrtaking  to  the  Neweaatle- 
upon-Tyne  Eleetrie  Anipfy  Ca  Wo  gave  partiutOars  of  this 
agreement  in  our  laat  ubuOi  and  jmUllii  a  npoit  of  tiW4 

pany's  meeting  tbia '  * 


TURBIHE  AHD  BOILER  TESTS  AI  THE 


Mr.  S.  K.  Fedden,7general  manager  and  engineer  of  the 
SbeSield  Cor|ioration  electric  supply  denaatment,  sends  lu  the 
following  interesting  and  instructive  figures  rohting  to  the 
turbine  plant  and  boiler  e'luiptnrtnt  at  the  new  N'eepseod  gene- 
rating station  of  the  Sheiiield  Corporation.  A  full  dewriptioD 
of  this  stalioD  waa  puUiabad  in  Jlte  Elidriaaii,  Vol  un» 
p.  4C.5. 

Ihe  lioilcrs  mid  turbo-generators  have  now  Locn  in  ni^'u'ar 
servicy  for  nhouS,  .i  months,  and  the  conipiir-isr>n>i  of  the  rtsaiw 
obtained  under  actual  working  conditions  with  the  trial  testa 
Uken  iji  ihn  makers*  n  orks  and  on  site  will  be  of  considerable 
value. 

The  two-plutse  turbo-generators — two  in  number — are  of  tha 
revolving  armatiu-e  type  and  were  specified  togiTeaaoillBQkof 
l,500kw.  at  2,000  to  2.200  volte  and  50  per  laoond  oo  an 
inductive  load  having  a  power  factor  of  0-85,  and  an  OVarioad 
capacity  of  10  par  cent  for  ano  how,  vitb  a  ataam  praoniro  of 
UiOlb.  attheatopTalTC^  a  aaperfaoat  of  lOOdegJ*.  at  th«  itw 
▼alw,  a tempentore  of  drenlatiiwrwater of  60  to  80deg.P. and 
at  a  speed  of  1,500  revs,  par  rain.  The  steam  consumption  in  Ibe. 
per  kilowatt-hour  was  to  conform  to  the  following;  lignres  :— 

With  circulating  water  at  60T.  ..  ll«-4atfaU-load,21-2athaU-load. 
•■         n        WT.  ..  IM       „       tart  „ 

H      H      WT.  ..  an  »-4 

The  above  flgiu««  were  not  to  inchide  the  (HAver  reaoired 
for  the  afr  and  circulating  pumps,  as  these  are  motor  driven 
from  the  station  buK  ban.  The  exeitan  are  direet  eonphd 

to  the  turbine  ^liaft. 

re-f  o/ l,600*«r.  Turbo-Alifniiilori /or  ShffitU  Corpor^Ont^ 


At  stop  TslvA, 

^'(^CIU^^l 

-.n 
inches. 

Speed, 

r.p.m. 

Ijoiid 
in  kw. 

Staaai  atti 

per  hr. 

FreaiL  above 
Btmospbercv 

1-liM.p.Mi.  in. 

Super- 
beat 
Deg.  F. 

Uw. 

Lbe. 
pei.kw. 

148-0 

2S-1H 

1.500 

l,02t»'!10 

21.384  0 

«m 

1870 

lU-0 

35-!<7 

1.900 

5»4  25 

l-i.H-M-O 

M-cr 

ia03 

72-4 

26-62 

l.-'iOO 

0^ 

-i.957-4 

12fl$ 

125-3 

26-76 

1,900 

l.SB4«9 

27,H-»-0 

17-«1* 

ISIO 

l-iS'O 

-27-62 

1,-^ 

l,070iK) 

19,59l-J 

l»-24 

148^ 

110-0 

2H-W 

l.-VW 

62»t»0 

11.4S3'0 

21-S8t 

1487 

38-4 

2m-.'>7 

I, MO 

0-UO 

te<*  ajttr  ErtctioH  ut  .VMMaml 

PevtrSKMmk— 

.iHlf/.  1<J04. 

17»M 

m-1 

1.-/00 

i,5g<;-» 

3(h200  1 

181): 

iys-7 

100-8 

27-40 

1,500 

l.Cll-4 

*  Averao*  lull  lead  excitation.  Q-S  per  cent 

+  A',  rrajro  prewnr*  df.-.p.  fr  m  nn  !osd  tn  fall  load,  S'Mmi 

;  Air  and  i  irculat;!;^  piinip  iimtori  usf-1  'Jl  l  perMMkOIOII 

i  Exciter  output,  O-j-i  prr  cent,  of  tutal  output 

.\ftcr  ninning  for  five  mootha  at  16  hours  per  clay  and  dx 
daya  a  week,  durinj;  which  time  the  normal  load  baa  bwn 
about  l.OOOkw.  dnrins  <laytime  and  l,400kw.  to  l,6O0kw. 
during  Uie  dark  hours  Wore  11  p.m.,  an  average  was  taken  of 
10  weeks — November  20th  to  January  22nd— with  theresulu 
ahotrn  in  tlie  following  table  r — 


.4t  stop  valve. 

l'T«as.  above  atmo*.  .Suixtriieat. 
LlN.peraii.  b.   j  De^.  F. 


Vacuum 

in 
incbas. 


100 


Hp*ed,  X<oad  in! 
r.p.m.    k«.  I 


St'musedpeihi. 


I  Lbs. 


S7 


1^    07»  \»M»  »41 


An  int<>re.sting  .statonwut  in  the  ilircctors'  rcjiort  in  the 
aooounoeniBut  of  an  agieatnant,  confimcd  by  the  obatehoUots  I 


Tlie  Iwilers  aie  of  the  Stirling  live-dnim  watertube  tyfNi 
tM-o  in  number,  and  uounectcd  etu^h  to  its  mm  tnrUli^  wiA 
provision  for  connecting  to  a  cmnmou  ctaan  main  If  i 
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Tlw  fnal*  •  lov-gnde  dMi^  is  fad  bj  ipmvtijr  dwonsh 
mwnniDK  oluuiilwn  into  th«  liopMra  «  Saoiiu  ■ncmkler 

stokere,  the  grates  being  fitttd  wiia  the  ftaudud  ImIW  W 

and  iuporheat«d  steam  jets  by  the  same  maker*.  Raeh  boiler 
four  fiimaros,  tho  air  <iupply  licin;;  iiiduLX'd  ami  lieat^id  by 
Uie  tluo  gM<;j>  on  llio  Ellis  \-  Kas'ca  syatoru,  witli  iionK'  miwlifi 
cations  introduced  by  Mr.  FcHdeii,  whl<  h  proviilf  frir  a  -iupfily 
of  beut^l  air  to  tho  fire  Iwir  inUils  sk»  well  as  lu  iLe  finiit  uf  the 
fliraai  (1  lAiid  liridi^c. 

The  iptxitiratioii  for  tliis  gceam-raising  plant  provklcJ  — 

That  iiicti  HcHcr  ^ikdUI  hp  Hble  to  «TaMn«l«  3»»,0001b.  of  watw  per 
houi  ,f roni  aud  at  '112  i'.],  &aminD.w%  th«  caWrific  value  o(  Um  fuel  to  be 
not  IMS  than  1».000  U.Tb.U. 

That  the  (ull-Ioad  efficiane;  (aO,00(Mb.|  ttlMK  mr  ft  ytriod  «l  eilJit 
houn  ibouU  not  fall  Mow  7S  par  eviL 

That  th«  moot  eeojHunir'iU  loftl  «Maiie|f  ^VjIMMb.)  AoM.  aintltily 
be  Out  le«<  tbao  ttO  per  cant. 

TliatlbtliwHacMrlMsitaMadba«.S10iQ.ltw,andaM  fMla  Mulaee 
TSaq.  ft. 

Ratio  of  grate  and  heating  sartaoa  1  to  804. 

Teat  of  Water-tabe  Boiler  ■!  VttmguuA  Works.— ^nly,  1904. 

Duration  »f  Tnl,  #  hmtrt. 
Foel.    Hhircoaki  «ogine  slack. 

CHinnfir  vulur.  icfltnUng M  DK eallL  lUOhlMta  ..aTh.U.  11,H«)'7 

ToUl  ctval  m  s  hours   lb.  4l,4-40 

Average  coal  per  hotir  ..Uk.  &,1M 

A«mga  waigbt  of  ooai  par  boor  per  If.  lib  «l  gwle  ....Ik  Tl** 

Tolid  adi  in  eight  boiua. ........  lb.  S.tM 

Total  aah  per  hour  lb.  .t9!)-3 

ToUl  ash  and  cUnkrr  Mraant   7-73 

Total  water  cvaporatod   lb.  SM,mo 

Water  e^-apontod  per  hour  lb.  44,3IC 

Water  evapoiated  per  boar  par  sq.  ft.  of  heating  surface  Ih.  714 

Total  water  eTaporatad  traia  and  at  nWF.  .Ih,  m,m 

Wat«r  evaponrtad  from  and  at  tlVf,  par  bnr  ..lb.  MjOM 

Iloi)i»r  prcs'iiire.  «T«>ni>je   ......lb.  IM'H 

Tempt  iali:rii  u!  w'.-'uin  ;>t  uKm  |ir«Miir«   K. 

TempemtUK'  ol  sini<  rl-.niili  i)  ^tfl»ni  arrrax*.   47.V4"F. 

■  Average  top«-Tlii  ni   Hg'F. 

Water  p«T  prmnd  of  coal,  actual                                 lb.  H'/Sri3 

Water  per  poond  of  ooal  bent  wiA  at  US'?.  ....Ok  10443 

Factor  of  eqaivalent  evapmattm  from  and  at  ttfT.,  bl- 

c'liJin^  rup.-rhf«t   1-219C 

A\*Ta.L-e  Icmpi-rnluri-  ut  (m-iI  w»t<T   »•........  96'2"F. 

K\ei*^  ten]|i«r«tur«  of  Dae  gaM«  at  fan   480''F. 

Aveiaxe  t«tii|H?mturo  of  beatad  air  entering  fires   31.^  F. 

Average  CO.  in  Hue  goeae  par  caul,  lt>-i 

ATaragadiaqdrtftiMBiaetim   tta. 

Ba«iaaqr,;iiaadbwmp«lMat  yera«at.  M-9 

Ootm  at  Wiiml  Strttoa  nmattA  awr  10  mOm. 

Units  generalad   M0|A!M> 

Working  hoorii   940 

Cmil. — Consnmetl  tons   1,3^ 

IHtIo,  eoet  per  unit   (NMd. 

iruijT.—ConsuJit'H  p.jjn.l'.    31^070,1001 

1 191.0001b.  IS  make-up  water.  oo«tilkgjX4.  lot.  6i.) 

Ditto,  cost  per  unit  ........a.............  (H)0I3(i. 

Oil.  waste,  stores  per  unit   OOOSd 

Uabsr;.    .Hill  wages  per  unit  

Uaint'juikiicc,  light,  power   fov  aaoiliailas,  it9, 

Ubwit^ti]  lit  ('•.'ill.  per  «init>   (i  OItsil. 

Total      (t  -.Hf!*!! 

The  plant  ti>  stili  lu  ihu  makers'  hands,  but  Mr.  Fcddcn 
L'onchides  by  aayin;^  that  experience  with  similar  machines  in 
the  .Sbeaf  streoi  stMioo  doM  not  lead  luiii  to  f«Hr  uur  notable 
iitcieaM)  in  the  a|ilM«ip  chftigMtftar  the  peiiod  of  niJiiteMiiee 

has  expired. 

im  MutBAT  TTPi-nniTiiitt  miouPH. 

Tbc  foHowins-is  an  abstract  of  tlie  diacusuion  which  took 
otaee  on  Thnnday,  March  2nd,  in  connection  with  Mr.  Donalil 
Murray's  I'a|ier  describini;  his  tyjM'  printiiii:  tolugciph  n  ud 
before  the  Instil ntion  of  Electrical  tlnginci-ris  on  Tlmrsduy, 
Fu!i!iuti_\  'j.hd.        aWnwt  «f  the  Paper  was  giireoiiiour 

Ittal  i^me  oil  Jjugc 

Mr.  JOHK  U.WBV  said  that  one  of  ih^  i.rii;t.i[,nl  t.H^ir.  whv  the  old- 
lashioiied  Horse  s;»t«m  uf  telegraph;  had  not  jet  bc«a  oostea  b;  trpa- 
printing  s>iiteiDS  w»  Hu  tact  tbal  Ibe  Islsgiapllis  pobUa  had  besa 
educated  to  expMt  a  Ugh  rate  el  spesd.  vbsAar  tbs  nMM«as  we  to  bs 
transmitted  over  two  or  three  niilee  <>r  orer  wTeml  hundred  milex. 
The  result  was  that  there  had  been  a  tcmienLv  lo  diseourajte  anj 
operations  that  ioler%'eDed  between  the  ret'«ipt  of  the  meaeage  at 
Ilia  eeaalir  aad  ite  pa«i<age  over  the  wirt^.  and  again  at  the  far 
•nd  batacao  ite  nceptioa  and  ita  being  handed  ov4»  to  the  laesMsn. 
Rir.  Of  enataa  ii  bad  alwaja  beea  netsaind  that,  al 
ma  BB  em«kll»ni  •jnrtsn  br  tbe  npid  liMadiUMleB  of 


large  numtxr  of  lines  required  rfnim-i  tln'-i  -.ytiii'V.i  rather  costly. 
That  diiileulty  hail  Iwen  got  "vrr  m  »  iiii'ji~urr  tiv  duph-.iin;.'  or  quadio- 
ploKicg  and  other  methods.  Ue  need  hardi;  remind  the  andieaoe  thai 
tbe  B  or  inoraaiaat  aida  al  a  qoadnnliK  ^iIshi  ma  dH  arsak  faiiiM  al 
it,  aod  that  wbea  trjubla  aeeaned-4Mid  tawniaiinB  and  olbsr  BHitta  viOi 
vihKh  thi'  t«li!«;raph  man  had  to  eootend— the  B  aide  was  the  side  that 
alwnr»  failnii  The  Rritiab  Poet  OfHee  anthorlticK.  however,  had  bad  a 
verv  marki  <i  mcHfnre  of  tuAcew  in  the  of  quadruplex  working  an  the 
uiiil«rk;iouiid  line-  «hioh  were  now  hping  l»id  and  which  w«<'  nipidly 
approaching  oompletion  between  London  and  Ulaego*.  Tfaeoe  witvt 
bad  basa  taSd  to  the  najertlr  «<  saasa  in  loeya.  baaanaediv  knew  that 
Ibars  weld  be  a  bwBS  aaomd  «(  mntnal  hidiimea— shttla  and  magastie 
— btitween  neighbouring  wires  Cf  they  were  worked  as  ungle  wires, 
earthed.  The;  haul  adopted  the  following  metliod  of  working  so  as  to 
gM  an  C'lually  pff<^tivf  gprrice  cut  M  mrtaltic  !onp«  a*  nhtained 
by  ;^incl*.?  wttt-.  They  joinc"!  up  a  high  eiio+'d  \N  hca1^*.ono  or  ^^lIJuiru 
plex  on  to  &  l<Xip  ai^d  Eupviiin^Ki&iid  a  du^Itix  ciicuit,  bo  *.h.at  they 
«era  enabled  in  this  manner  to  get  six  ehannels  out  of  two  wire*. 
When  they  eoniddered,  however,  the  tranamiaaloD  of  Pieee  matter,  it  waa 
here  that  marhitic  t«'l>»|!TTh.v  hi»<l  ""t  riii!v  htw>ri  ni-tK'mlly  mt^l  'mt 
had  no  hesitfttion  in  ^ayiiiK  lhat  the  xvnrk  nf  thp  rountry  t\.-uk\  ■  ■  '- 
been  carried  out  without  it.  Now  ti>e  Whcatstttoe  tyelem  which  ima  l-een 
eommooly  oaed  in  this  connection  was  an  admirable  system  so  far  aa 
transmis^n  was  conoemed,  but  the  reception  had  always,  to  his  mind, 
been  the  wnUc  portion  of  it  They  could  transmit  message!  at  the  rate 
of  MX)  or  4410  word«  per  minute,  bnt  at  the  re<^«ivln«  mi  th<>y  had  to 
employ  eoorea of  IB«"^  to  writi  rtit<iii  ont  labortaasly,  inui  nhf.n  ht>  fir;;*, 
heard  of  Nr.  Murray'-  hcniitidil  -vBtfin  it  ftruck  him  ihiir  tlii'rii;n  lay  llu' 
aolntioa  of  ooonomic  distribution  of  news  matter,  as  well  as  ^rbaps  of 

18  months  the  British  Poei  OtBoeanthorities  ^t^uried  out  axpefimmta 

on  the  Rowland  telegraph,  which  was  !>thihite4  in  Pari!)  and  briefly 
(leecribed  by  him  In  a  Paper  read  before  th>'  Itimii  ution  shortly  after  the 
I*ariii  e-ih!mtiiin  •  on  the  Hucki)!^'':"."'  '^*;-li'm.  ti:r  .MiTi-iinl;.  r  iviitern.  in 
wliirh  rhcy  hud  [iromitfrsl  TnfH'«.ii:r*  -imi.itu^nc'niijly.  tb*'  t'rj'-d  ^y*ttjnl 
aod  finally  Mr.  Murray's  beauuful  system,  'the  last,  lie  hoped,  would  bi- 
aa  aaaasaifal  aa  it  atooiised  to  be.  Pnhi^  the—etnawf  laatiif»,aad 
eartainlj  the  ana  aa  bad  appreciated  mast  in  dw  aopaiates,  waa  tta 
extremely  ingenioux  infthnd  of  |.*pt<.ln«  synehronism  between  tbe  trans- 
mitting and  reoeivliiK  ni  i  .Lriiiii^.  luid  t)iK  metliod  of  placing  buflers  ai  the 
extremitien  of  thi'  vihi-utirii,'  n  cd  hy  i-iiiipiiii;;  the  sii-Tial'!  wn"!  »  h«»i,itifully 
designed  thilit;.  ."inil  in  il-'oll  oi-.t  ol  thi.  prctli>  -t  f.^atiufa  ot  ihi?  wliolt^  thing. 

Mr.  II.  LAWS  Wl^bB  said  tha:  Mr.  Murray  lad  dijscrib<!d  how  the 
perforating  ofarater  eoold  eorrect  errors  he  knew  of,  but  in  his  expe- 
rience of  oraiaai7  Igrpa-writing  operators  a  good  many  errors  ooeorred 
»  hli;b  the  operator  was  unenns^  imis  of,  md  he  tool  no  doubt  that  similar 
.  riurr.  occurred  io  eendin^'  thiv.  tid.-nruphic  mr^wuRus.  which  got  through 
lu  U>«  other  end  of  tbe  line,  and  were  recei^'ed  at  the  receiving  iostru- 
nent  and  were  actoally  printed  before  they  were  caught.  It  WMdd  be 
interesting  to  know  how  aoch  reoeived  errors  were  taken  care  of.  Then, 
a^ain  tbne  were  errors  which  must  «xiei:r  io  any  telegraphic  system, 
oaoaed  by  kicks  and  current  iinpul»»x  K^ttiDg  shortened  or  lengthened, 
which  must,  of  fcntf  a.  tniiiKrait  thi-n;s.  '.M  s  un  to  tht  rpceivln?  instru- 
ment. He  hiirdly  Ihnudit  Mr.  Murr.iy  hiid  dtm.-  jij~tici-  tn  tilt-  actual 
pcrlotataaoe  ol  key-boanl  perforator*  ior  t^iograpb  work.  The  Bncking- 
baDksgf'board  perforator,  wIMl  was  an  rleetriial  tSSlwatStawliMi^l 
letim  et  aaei|uat  length.  Iiad  abaohitely  displaoed  ht  tbaVo«  xeHt  eOese 
of  the  Western  Union  Telegraph  Co.  aU  the  metal  p-.:nehes  formerly  osed 
for  Wheatslone  working,  because  tbeaapacity  ol  tht-  op'  rutor  was  inoreased 
so  very  much  and  was  much  mure  regular.  It  luid  ta  t  lieen  (nund  vt^rv 
hard  for  an  expert  opmilor  to  pi^rforato  mosiuiges  at  tlif  nit<-  »(  .ilm  it  so 
Words  per  mtoote  on  tbe  BackinKliam  key  board,  and  a  oertaio  niaJr 
operator  in  «•«  fork  bad  punched  47,708  mosoigea  in  IS2  days-  TIlia 
was  one  man's  work  on  a  keyboard  perforator  (or  Wheatslone  worlHog, 
and  it  gave  an  average  of  just  under  314  messaged  %  day  .  and  an  some  days 
the  work  done  had  reached  AOO  mesas gea  nr  «  7<K»  m-  srHgtr  it  day 
The  avera^-e  Ameritiin  meiwaite  was  a  good  deal  longiir  than  the  average 
Knglish  miiMiagi',  for  the  reason  that  the  e-Jstoni  still  held  in  America  to 
allow  the  sigoalure  and  address  to  so  free  ol  charge     The  Huckintiham 

SiSlem,  it  was  stated  in  the  Paper,  had  been  tried  and  rr>«ctcd  by  the 
rithh  Prist  Office  during  the  winter  uf  l'JO:i.  It  certainly  was  rejected. 
Kill  »»pinirn«  difTfind  «9  to  how  tin  it  v.un  tii<"l.  Mr.  Jf.irT&y  bad  stated 
that  hi;-  -y  tcij.  v^a  fvpiToii.Tii.  li  wLih  'ly  [he  I'li^.!  <.)rti.- •  (..1  iH  months 
aiiti  |Mnsil>iy  he  would  not  have  bniii  far  wrong  if  he  had  doubled  that 

period.  Uii  the  btherband,  the  BnsUogbam  qfstam  was  actually  tried 
by  tbe  Po-i  oillce  tor  tomething  lik«  eight  iraaks,  and  the  trial  was 
stopped  before  the  operating  itJitf  had  had  a  fair  cbanoa  to  get  hold  of 
the  new  system.  He  could  appreciate  the  theory  ttiat  Mr.  Oavey 
!>nH  ♦•»)<liined  which  roks  th*  P.>:-t  ufflce  -system  namely,  Uiat  what 
tL,:>  pul.l  I-  wanted  wa»  vtry  rapid  trao-tiii^fioii.  aod  ;h«t  they  took 
no  account  u(  diilauce  In  demanding  a  minimum  amount  of  delay, 
bat  ha  had  aet  tba  sUfhteit  doabs  liat  wilii  ^psr  ergMlsaliaa 
la  the  handliag.  eonunereial  mesiagis  ooold  bs  ttmnnnltlM  fast  aa 
quickly  by  an  automatic  machine  system  as  by  hand. 

Mr.  tV.  Jt'l)l>  said  that  one  of  the  things  which  interested  telegraph 
iwople— am!  ciildf>  pf  nfso  wa.>;  •.he  .lUfstion  ol  alphabets.  It  was 
alaio<ii  imp 'r-ii  le  III  11  hir.-e  sy-i.rii  .:f  H  |.i»raphy  to  tamper  ultb  the 
alphaliet.  An  au  rxwnple  of  tliis,  he  mentioned  that  in  one  ol  the 
Australian  caleoiea,  not  so  mmtf  jaata  asa,  where  tiia  eiialHl  Mane 
alphabet  wss  osed,  it  was  dBtamtiaA  to  inMdooa  tba  iataniatlonal  Soda. 
Wnether  they  succeeded  or  not  be  did  not  know,  hut  a  very  chaotic  period 
in'ervened,  and  he  thought  that  btfore  altering  ili.  filphuhi  t  on  any  Urge 
qrstem  tbey  would  have  to  coosider  the  matter  for  a  very  long  time. 


»  Ttt  tUttrkhm.  ToL  XLVL,  y^lM. 
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Mr.  Murray  had  rouii'  to  him  with  an  nioa  ihAt  by  mtkusot  Mr.  S.  Li. 
tiroirn'a  nltj  narfomtOT  ftnd  Mr.  Mnmjr**  •nwAtna  itvould  bapoaiiUe 
to  i»-.nch  out  tbt-  flip  o(  h'n  alphkbet  at  the  oilier  end  of  •  kmg  cable, 

|iat>E  it  thrmiKh  b  ti  ansiiiitter  and  M>  repeat  Ike  itucccuioti  until  the  nther 
>ide  of  thr  world  Wi>9  t«aclied.  Thin  wuuld  )>c  a  rnmparalively  atniple 
liiatlfr  i(  thcfe  wtv  sepaiat^  i  ubli'^  for  rftiOi  iimiitrj  — vin.,  i(  there  wcri' 
ttraislit  thioujjh  linr*  «v«rywh«n'.  Kilt  on  all  the  main  linos  there  was 
liaftii^  coiiiini.'  on  and  uniYj  off  at  all  time::,  and  thej  would  bo  confronted 
with  tKc  ilitViciilty  of  tlic  i  unning  number  ol  «mIi  aiMuit.  Surting  with 
London,  thr  nuinbi  r  would  haT«  to     eanfed  riffM  throovih.  bat  it  would 

iiiipofesible  to  do  thi-  n  to  ft»>-  ciiytiinstanoc  mfntmned  ;il>oVf,  fur 
tlio  nuuiU'r  would  lift*'  in  !■■  t:  .i  [  :  tt  i ; .  .i  t  roiii  one  circuit  to  ancO^-r 
Willi  ill  »ott«  Kf  inii-rniediatenumbcri'coniiopon.  I  nd*r  sa>  h  conditions 
it  would  b«  iinpoiiGible  to  keep  taj  control  over  the  traffic.  He  was  very 
iatrrested  in  the  uiiegtion  ot  lu^board  |>ctfomtor  >pe<^d>.  Hi«  company 
In4  «  modal  of  their  ovn  whleh  m*  coining  along  very  i>o<iii,  and  th« 
■IiMd  MtainaUe  on  U  aw  a  natttr  of  «oiiie  interest  When  t)ic  laM 
•pptikrr  mentioned  that  operators  were  doinc  7"  wor  t  '  pur  minute  he 
(ell  Ter\  rcliexrd,  uihI  hoped  we  should  be  ablf  t  lin  tin  uir.e  hetiv  Ah 
to  tyndiroiiiam,  bis  eomiiaiiy  had  alwar?  more  or  lc^H  ahied  at  synehro- 
aiMB.  Tb^  nii^  atet  bom  a  etTiliacd  pUu  e  where  it  wai  appreciated, 
bat  the  cable  might  end  in  a  jni^le,  and  ih«  people  ttwrv  would  not 
|iinb«bl.v  lilie  it.  although  the;  b*d  toMCtvt  it  in  th«  and. 

Mr.  F.  HIGtilXS  (Kiehange  Tategnph  Co.)  said  that,  althoui^h  the 
Murray  -xstera  wmiM  he  of  verv  ;;reat  11510  mcr  loag  linei.  it  w>ii;!t1  \:<  r^f 
no  M-nice  whatever  in  tli,  bu-n  ot- with  which  he  wa»  conntHU-ii  Fur 
iMlanwi between  LudgaieCirtu^  and  IViuuIe  fi»r  they  dclivertxl  mv»».i^:t 

to  the  Mvmnar  ofUoM  on  «ix  »r  n>vcn  linM  at  tb*  rale  of  $.000  »<  r 
per  minute.  Xlie  iniliil  delay  in  prei>aring  the  mescage  by  the  Uatuty 
«ysl«ni  ftiiil  the  intn-'^lntSon  at  the  end  would  involve  ileiay  and  make  the 
service  11  >w  one  ae  compared  with  the  pr«^nt.  They  now  had  a  wire 
for  each  -vj^aratc -nervier,  and  >in  operator  .--rnt  ilv  ?nes%a£?e-i  -iit  (Ihert 
without  anv  previous  pit  ]:  ,r:i:i  II.  and  they  1.  .1.  n  ihf  rii".»« 

|i»p*r  iiftien  in  Honian  characters  They  were  handed  direct  to  ibc 
I'onii  o>iier«.  and  in  «ame  iastaaew  th«  mwaiiw  «w*drii««Md  lo  the 
publi '  within  a  ten  Kvooads  of  their haviafc  been  deKvenid  trofn  the  tapes. 

Mr.  li  M.  .S\Vr.l;S  said  he  did  not  think  the  diiicuuion  oufibi  to 
clou  uithi'Ut  a  few  wi>rd«  an  to  the  adiiiintbic  way  in  nhicli  Mr. 
Murray  K  1'i.pei  liad  be<-n  written  It  termed  to  him  tn  h.-  a  rii  -lr  l 
Paper  lii>iii  reinird*  inechanuat  lo,'ic-  if  he  might  itn'  nt  n 
aad  ht!.loiic;il  lojiic.  He  ua£  inteie-ted  in  what  Mr.  UtiiiHy  had  tsAjd 
■hont  »prtd  o<  Dunebing,  beoniue  once  upon  a  time  he  naa  a  Wheatalone 
poncher  hiiu^eli.  Is  those  day«  the  \Vhejit>t(>ne  «a»  the  (a«t«*i  inatni- 
nient  in  use  in  ihb^  country.  It  ha<i  not  attained  the  record  tituro* 
whiixh  had  been  t*ach«-d  of  li»le  ypai>  iHcau^e  iron  wires  wrere  still  in 
um««i'MU  u««.  and  llity  thought  they  had  done  well  with  a  line  day  and 
dl^  ««»lhe(  all  aloiu  the  line  if  they  worked  to  tiUsKOw  at  lOO  words  a 
■mnole  without  a  relay.  A  Wheai!>t..M>e  jwrforator  wms  i:apiU>le  <il  'i.S  to  M 
word* per  miante  when  a  u-ooi)  o|>«<Mor  liad  «  eonllllMU  Hoar  of  worii,  and 
from  40 10  M  vordi  a  lutnute  w.-re  eacity  ponebed  In  tporU.  e-^prt  ially 
i«  ne»-p*pjr  «i>rl  With  the  Wheatttone  perforat'>r  :"=everTonf  kr  u  .» 
of  couiJ-e  — I  .  I (■  w  n  only  three  key.-,  and  there  ''.i-  11  i^e.i  :  1  ■  k  .>t 
them.  .\ii  e>t>«n  uii^ratoi  could  punch  at  full  ^peed  in  the  dark,  if  the 
nioi-^^ke  were  <ii;taied  to  hiin.  In  the  nrdinaify  eoone,  however,  an 
rxpeii  •  peinu.r  kept  I'ne  eye  011  hit  *lip  and  one  eye  on  hie  copy,  and 
nf  he  e,>uld  r«ad  each  of  thcin  a  little  faster  tlnui  he  could  punch,  the 
pr^-ce«f  of  Itwkitig  out  for  err  r>  viid  not  luterf.  re  in  any  way  with  the 
tapid'.t,'!  oi  punching.  If  » itlia  Wht  Ht.-loiie  puncher  m  which  theO|H'ralor 
had  to  make  up  hi-  letters  iict  urdintr  to  Uie  Morse  alphabet  a  ipeed  of 
30  10  40  words  pet  roinute  waa  a  commercial  speed,  it  itemed  to  him 
(hat  with  n  kcjhiMHI  iattrmiMttt,  ae  dfeeiibed  in  the  Faper,  an  opiamlM 
with  anflldent  eS|iMi«Dce  ought  eadly  to  reach  a  speed  of  Ai  to  100 
word<  pi'r  luinnt*.  Wbelhfi  it  w  ould  be  pti*-.itle  to  keep  an  eye  on  the 
>hi'  and  tile  copy  and  p«i!ii.h  at  that  sjwi  wa*  another  qiu>tion.  .\n 
ominary  Wheal.-t.ine  operator  tivk  s:x  months  to  rtaeli  -lO  word?  p«;t 
minute,  and  it  miithl  take  VTar^  to  reach  thi*  speed  on  a  keyboard  iji=i  a 
lueul  in  vliK'b  tiutrv  w^re  mote  keya.  i'uc  poiul  of  hwtoncikl  int«reit  was 
in  eoQiMttion  with  n  icftiMiM  to  inaoa  ai^mla  in  iha  Pm«.  Ho  «ob- 
derei  it  Mr.  Morfay  temenfaored  vbat  the  oM  Codct  mm  WbMtaton* 

Am  needle  in.-trumrtil  hud  a  ^pai-e  -irii^vI  ulpha)>et  One,  two  Or  AlMOf 
the  tutdle-  were  worked  toeeiher  ^minltaneously .  -o  tbtt  it  was  an 
>lphabet  l.ir!i;i,<  by  s]vaci'  si);nals  and  not  time  sii^oul*. 

Mr.  V.  .1  MI  PFOIU'  -aid  itial  he  woike<l  im  llie  pnu  tieal  m-  m  n 
IK  :tion  Willi  a  u  ie^rapliiviype-rvUiiig  utacbuM  (^>tae     or  14  vears  ago, 

and  would  like  to uake am  or  la  iiimiiiiliimii  uilh  iiipidliii  ilii  Mumy 

injtmiment  With  reisard  la  the  ucds*  that  the  iastmnwot  mad*,  he 
th'M:|.ht  tbi«  woiilj  I*  ciiii-;,iciaH>  Jiiuini-hed  by  lianpn;.'  the  vlhratin^; 
leixi  on  n-t'b*r  cos  J>.  .\i.miii,  he  tho  i^ht  ih,  ri-  nwild  be  »  ^:rva!  i:ain  by 
havu.t;  two  >*rie-  o(  tw..  niii4:n.  opj>i>-iVi  eut  h  other  near  tlie  revolving 
wlieei.  >o  ih.i!  ti.'  p  le  car.ii  <  v.n  t;v  'pp.,.-iie  iht  spiiij]..-.  With  uiiiy  one 
nui^r.et.  aj  ID  the  Muiiay  sp{>ir>ti.-  uiprt-ent,  t4ie  dra^  on  one  »»ile  wm4 
t«T  9lK>n|;  and  set  up  a°«ery  csnsiderabl*'  Tibflttioa.  MM  nleo  inMrtead 
with  the  e*.-e  with  whieh  the  wbrri  rrvoived.  In  the  instninient  which 

li.  I..ul  \4.'r».r-ii  .'.11.  i.ui;i':.i-  fMwi'.^  w i-  e\jy'iifiitt\i  h\  lia\ing  u 
m»»n>.lo;;  e*kh  nir.  i<ivi.  of  coutse.  m  this  e»-e.  Were  v.,i.il  1  li.ne  ki  b.' 
IWc  riiak-lt  t-  0:\  ij'.l'I  -ulr.  Ill  hi-  ■•wli  ui>tli;TVinl  he  h.id  a'-iUT 
with  ilii'  ,1  1:  li         Kiiitt  whf, urul  It  (in.)  v  U-f".  w.-rke<i  ••  -ween 

KiOK  i-*.'!.  -  .:i.l  H,'  .  n.iv.  Ihi  wheiis  ran  «t  J-'-O  lev-,  per  nr.Ti,.  and 
Ihtf  intivsiuved  the  diilwultr  that  too  ainnll  a  space  of  liuie  left  for 
lbt>  coot.it't.  Th>9  wai  xoi  over  by  ha  vine  («o  coniaeu  iii>tead  of  one  for 
<  i  h  -.^t..*!  .ii.ii  ii.ULT.i.*  a  >?."..;;■.  of  ml.  r-*,',  tun-  jiii'v.iwtus  -:mr.»i  to 
V.  Mi  M::  tt*  v  K  ,i  r,^  hlfi  pr-  v  1  ;r:,c  nm.- 1 .  ;nf  Kv  1  J; :»  nv  .1;; «  ilh 
,'<■'  irt;  c'L.  t  ^f.  u-^;  1,'jie-  H  -If  ■■  ,;!=.  tv  tb  ii  iV.'n  .>as  a  ^e.-y 

much  lonjvr  time  f-'i  llie  eleetriul  onerat  on  of  tiu  rri  i  .  -  A::  :  :.  r 
1  iljculty  W.46  the  ri1*«t  oi  |h«  ej<e»jit.'j  fc— i-.n,'  ihe  k<y  a  --:i       ,  n^. 


In  that  case  a  repeat  »i([nal  wu«  obtained  with  the  rate  at  wbich  hi^ 
maeMnt  waa  worked.  Tbia  led  to  die  dulgn  ot  a  Uttin  ■MMnitGa  which 
■borid  Nieam  the  thing  after  the  signal  had  paaaad.  Bnady.  they  had 

hrst  of  nil  to  put  the  canneotion  on  the  battery  to  the  key  thcuugh  an 
electriiriiagtiet,  which  depoloriaed  the  permanent  roa^nct^  r«lea«iuir  that 
contact,  when  the  current  pa«»ed  t«  !ln'<  Bpf  ihn  n-rr<-nt  n  t  r\Hle 
to  pajw  to  line  until  the  operator  limi  m  I.mi  .-li  th,  key  an  I  <  nab;rd  *  little 
lever  at  the  bottom  to  be  in  a  poeUiao  Uj  rise  dixectJy  the  iiurrtat  pasisod 
Mr.  A.  .1.  S.  AU&MS  mentioned  that  if  a  Morae  alip  waa  handed  to  an 
operator  to  transcribe  and  the  operator  happened  not  :o  be  well  thcru 
iiil^tn  b.^  'ome  delajr  in  the  tramciiptioti,  bal  bjr  uiiag  the  Mwmjr 
ai  i  aratu- 1)11!  lehpaai  tiKt  lom  off  Imnditlily  W  wm  done  aad  ihote 
wiw  no  delay. 

Mr  DONALD  MVtUtAV.  in  reply  to  the  disca^sion,  said  that  tbecbi^ 
point  B«cmed  to  be  with  regard  to  the  sjieed  of  keyboards.  This  was  the 
very  essence  of  printing  telegraphy.  If  it  wiu  not  wpitrior  to  the  Morae 
key  or  any  other  method,  then  all  printing  telegnphu  were  doomed.  .\8 
a  matter  of  fact  it  was  mjiwor,  b;tt  when  sn  "peratnr  hml  to  'Inn  ..ml 
time  nnnieroUB  short  iiu  -,  ^ny  of  '.'0  word-,  an.l  to  uke  thi-u  I'l 
and  to  lay  them  aside  and  the  other  little  aperattons  like  that,  it  was  tune 
lost,  and  had  M  ha  tafen  aooount  of.  Mr.  Webb  had  mentioned  tba 
Buckingham  itjakn.  B*  had  lome  roe«4«  of  this  »y«iem.  whieh  waa 
w<iiHi«rfudjf  good.  One  man,  bo  waa  told,  in  New  York  bad  ponebed  717 
mcMtcaa  K  MVaa  boore,  hot  wo  mail  not  take  the  mastmnm  upeid  of 
the  maiimam  operator.  We  must  be  j^nided  by  the  »v*ni!?e  speed  ot 
thti'  average  operator.  Mr.  Webb  h:vi  tii>  ^iti./iu-'.l  tbt  cju-e  ><i  a  mai] 
nlio  for  1.V2  days  had  done  no  lu^i  than  SU  messages  a  day.  This 
wiis  very  k<xxI.  and  bcttir  lhao  ba  «mM  ban  aspadad.  but  takini* 
s,  hour«  a  day,  which  «aa  tba  otnal  time  that  an  Amatiaan  operator 
workeil,  and  deducting  half  an  hoar  of  that  for  lost  time,  wbieli  left 
eight  hours  a  day.  this  gave  fn  meesages  an  hoar.  This  was  not  much 
t:eH  >r  than  ;i  rn,-v,J  Mor-e  opfr;tt..t  ili.-i  in  America  Multiply  tVist  hr 
.11.)  ■M'lii--.  wliKih  !  Ijf  ;i\,  i.iL't'  Aiii.':ii  -ill        --ii|;v.  li^iil  liiwJe  r.  bv 

ami  we  nai  M  per  minute.   That  w»»  the  average  work  of  a  gwxi  operator 
and  would  not  ba  esoaedad.   This  was  for  oontiwuMis  work,  bat  aaaia- 
times  an  operator  wooid  not  be  E«Dding  meaaagei  for  a  oontidanMa 
periol  during  the  day  and  this  had  to  be  asi^onnted  for  when  estimatint; 
the  number  of  words  per  minute.    There  waa,  however,  a  ^xrl  margin 
(i.-iMK-.-n  the  re«ult<  obtiunt  il  liy  the  Monx  and  tlie  keyboard  system*. 
V  c,jMt>  -t  was  Iteld  in  Ami n  ,<  .  iiiir  time  ago  between  five  male  and  five 
it'iiiule  operatv-rs  who  had  ii.a.&:&iii).d  41  words  per  mijiute  and  wvrdt 
per  minute  respi-  -tively  Mr  Uavey  had  mentioned  quadruplex  telegraphy, 
but  a  printing  telegraph  l  ould  be  worked  duplex  or  i|uadruple\  provided 
they  bwl  a  -ullleiently  good  iLiinlrui  let.  It  0<juld  Certainly  be  used 00  the 
first  side  of  the  ipiadruplcs      iin  in  -onsjioo*  error  made  by  lli*  openitor 
could  not.  of  coarse,  be  orret-  ie.i.  Mr.  J  add  mentioned  some  poiuiiaboot 
cable  work.    This  would  be  very  important  for  the  future.  Ml  iiwaidd 
lie  Douie  time  before  printing  telegraphs  were  applied  to  saboiatlwe 
cables.    With  a  n>tnplicat<-d  world  telegraph  xystcin  like  that  o(  the 
Eaiitern  Telegraph  Co..  it  wai>  impossible  to  change  ov^ei  from  the 
Morse  alphabet,  but  it  wa»^  |>ossible  to  modify  his  machine  in  -everal 
ways  so  a^  to  enable  it  to  use  the  Morse  alphabet,  and  this  would  be  the 
starting  point  in  the  application  ot  tliis  printing  sy-tem  in  oombinati<>o 
with  the  Braiwn  itfay  in  its  application  to  cable  work.  On  iba  dtlaatie 
cable  thara  waa  no  such  objecuon  a»  Mr.  Judd  i>oinu-d  out.  for  thare  was 
direct  communication  betwoeo  the  two  sido«,  and  it  n»  <ia.':e  pi:>--ibie 
that  in  the  near  future  l^'}nlethini.'  might  be  done  in  the  jim:Uoa  «f 
working  ov*r  tne-e  Cht  '.es  with  the  Bro  n   ablt     :»y  ani  the  perforat^^r. 
With  regii'ii  t'  Mr  H  t.  ins'  rem^irks  a  1  to  tlie    k  n  distribanon  of  newL 
the  inetrument  at  pn:s«ni  in  osv  ha<l  be«n  <U-veloped  lo  gi«at  pertet^joE. 
aoAttimiaaMaaagaiilaa  Of  comi^ietitioa.  TliarhaAaAaMwtham- 
letTeawhieh  was  oniqne,  and  their  hi>.'h  speed  waa  not  eompaiaMawUhtbi 
keyboarris  because  the  character  of  the  messages  was  S3  disi'mctlv  differet - 

TIte  ntESIDKNT  (Mr  Alexander  Siejiirno)  >kaid  that  Mt.'Judd  h^ 
-tn;.-i1  t!;Ht  it  «Puli1  hr  tnipoasiblv  to  alter  the  alr'^^nbe'..  •  »f  t^•<nrfe-  f" 
t'..  ordiniiry  in  .■.^un■.^  m:-  tliat  was  ^|aIte  true,  riu-rr  ■■  .1  -  'i:'^.  rir. 
at  present  that  in  the  I  nit^d  iitates  a  diflerant  alphabet  was  wsed  tram 
what  waa  need  in  thia  oounlRt  and  that  wwdd,  wad  aid.  oaaa  a  lai  at 
trouble.  Bot  be  was  afraid  hoMd  not  ondentood  the  apparatus.  beeaa«* 

lookini;  at  it  as  an  outsider,  the  nemling  clerk  had  lo  nooeh  his  mes«ic. 
on  the  keyboard  on  which  the  letters  were  niarked  and  the  receivinc  clerk 
tT?C!»;v<'d  the  message  ready  |  riT,:e.:i  in  Koman  ••haracSer?  W-ert  d.'l  the 
nJpl:  iS>  t  come  in  .' 

Mr.  Jl  1>U  said  that  stippoung  the  printer  broke  aown  it  would  be 
nammiy  la  read  the  tape  aad  aee  what  waa  oa  it  fioialy  it  wonkl  not 
do  lo  Mve  the  loemft  in  an  nokaowa  laagiM«tf  00  the  tape.  The 
alphabet  »n  the  tape  was  h  ditTereot  al)>htbel  tg  that  which  was  used  now. 

Mr  SIKMKXS  said  he  under-t,">l  Mr.  Judd  s  explanation.  Other 
s^x'aker«.  he  Mid.  had  e\|>lainrd  that  any  syatem  of  priatin;  telegraphy 
was  only  practicable  w'lere  lorur  ni.-«'"uv:e<  had  to  >ro  over  long  distance* 
such  a»  Tress  me'-.iies.  Kor  long  di-uinct*  theit.  priating  instrumtoti 
ware  all  right,  aad  jadgiog  from  the  time  ba  look  lo  lewB  tiw  Mocaa 
alphahet  when  be  was  yonng  he  did  not  ttihk  It  wooU  take  Min  wy 
Icmc  to  b  arn  the  other  if  he  liad  to.  Theaeinstnuneols  wjs.iH  a!«wv6  b* 
of  a  speoia!  char.u  t.T.  and  special  cWks  wonld  have  !■  :^  r.  v  y-i  i.i 
work  tbeiu  tie  was  p<r:<«'tly  certain  that  tlie  system  oi  havinc  a<.  th-r 
sifrtiais  ot  exactly  the  sam?  [{U):lh  m;ide  the  simpbciiy  of  the  appjiraiuv 
po-nl'.e  In  thi>  ronnrctioii  he  thought  the  Murray  apparatus  hiii  <i^,i* 
a  oni'iue  featoie  whieh  he  liad  ne>er  beli>re  seen  in  that  rocoi  namely, 
that  the  demonstrator  wa.«  at.e  to  take  the  m>lrumrot  ab-oialelyto 
piece-  cx.fure  ni-  a.idirnce  and  put  it  toirethcr  again  and  Lbeo  n''ak<  it 
work.  This,  he  t;,i'...i:l,  was  tlie  correct  prui'.-.plc  f-nr  design-  ■  '.  v  .r-.- 
le|. .  r.\n!,<.  1  t-  n,  raiiy  tiK-te  lostrtuuenfa  «ew  tite  m»4  f-ai:  1  e  iirf^c  ■ 

=  >.n  I  :H  s  «xf  against  them,  aad  the  ihnplcr  |h«/e»«M  be  ,:uiu.e 

1  c  .'a:  i^c  tbeiu. 
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lUCTBICAL  BQUIPMEHT  OF  MESSRS  HARLAMD  ft 
WOLFF'S  BHIPBUILDiNG  WORKS. 

What  is  one  of  the  laigusi  oxamfilcn  oi  fWtik-  diiving  iii  the 
I'nitf<l  Kingilom  U  now  Iwinj;  conijilt^toil  at  Mmsrs.  Harlatul 
Hi  Wolff's  shipbuildini;  works  in  itcUaat.  By  the  courtesy 
lit  tbk  firm  we  were  able  to  insiwot  their  works  ln.st  week,  and 
wore  gi-catly  pluused  with  tliu  entire  Hrran;;oiuout  which  is 
being  adopted  there.  Evidently  great  thought  and  considcr- 
ablo  engineering  skill  have  li«en  expended  in  carrying  out  the 
'•el«-cin(icatiou,''  and  we  uro  plea»od  to  he  able  to  give  our 
readers  a  deUiled  deactipCion  of  what  has  been  done.  In  the 
prepttntimkof  tku  we  have  teen  ^n-utly  aMisted  by  Ifr.  J.  W. 
KeiinMlwra  who  k  in 

eleotncal  depai-tment,  md  au  designed  and  cattied  Oul  the 
whole  of  toe  eonverrion  to  electric  drtviog,  including  the 
-erection  of  the  power  house.  AVith  the  consent  of  the  managc- 
nnmt  he  bas  nlace<l  much  data  of  a  most  interesting  navurc 
at  our  di<i[ioiuL],  and  luis  j;onc  into  the  anungonicnt^  with  iia 
"Very  fully. 

Thf  two  «iii>-t  iiitcHMiting  features  about  the  c<|uipnient  of 
the  work;-  Lii  -'  till  L'uiploymcnt  of  botli  continuous  and  throe 
phase  (HI!  in:  fio  lirivin}:,  and  the  iulopticin,  in  almost  every 
shop,  of  iilual  diivo  for  the  machities,  so  that  lui  cnormou» 
amount  of  bt'iting  and  counter  ahafting  has  been  displaced. 
The  chief  object  ilut  lus  lieen  hud  in  view  throughout  the 
deugn  of  the  electrical  et{Uipmettt  ia  to  olttain  the  luaxiraum 
■OHtpat  from  eveiy  nachine  in  eveiy  shop.  Although  efficiency 
Jd  power  consomption  iis  of  coimidentble  imiiortanco,  owing  to 
«the  laige  amount  of  energy  usi-d  iu  the  works,  ii  must  not  be 
foi^gotteii  that  the  co*t  of  tbie  enetg)*  in  any  case  bears  bat  a 
snuul  propoftion  to  the  ooat  of  wagaa  mi  a  worka  of  tbiai 
-ehamter,  m  that  »n  increaf^e  of  output  by  10  er  30  per  oent. 
inpliae  an  enoiuously  greater  gain  than  an  inproveineal  «f 
the  same  percentagL'  in  the  power  consumption.  It  is  largely 
on  thiK  account  that  both  the  three-iihase  .md  continuouis. 
curretit  Kytsteuis  luivo  been  cii.i.Myi'.l,  -u  ili.it  :i  -up!  1>  fiom 
either  system  is  available  in  .ihiinsr  v\vr\  -;iii\<.  ;iii<l  L';i.'h 
tu  M  liiiiotnay  'ks  run  in  the  manner  li^  -^t  si:iii<l  t.i  it.  No  less 
tiiaji  l,-'00  li.ll.lv  is  1  y  tbret  jjUaei.'  cuiieut,  -"iiiJ  ilj'. 

in  the  form  of  conliiu  t.  Mt  for  power  iniT  jtis.  and 

1,000  H.H.  for  lighting  W  hon  Uiu  electrical  e^iuipmenl of  the 
■entire  works  is  completed  at  leastanothcrl.OOOn.i'.  will  be  added. 

From  Fig.  1,  which  is  a  diagram  plan  of  the  whole  works, 
the  supply  a^'ailablc  at  aich  of  the  different  shopn  will  be  at  oncc 
visilile.  Thi'  threc  pham;  ctirrent  is  supplied  at  450 volt*,  and  pi  e 
ference  is  given  to  this  system  wherever  the  conditions  i<niiit. 
It  luu  been  estimated  that  the  rc|uir  bill  of  the  thico  phase 
BkOtorsia  some  2S  to  :)0  [wr  cent,  less  than  thai  fm  I  uiiUnuous- 
etirrent  motoi's,  and,  when  it  is  remembered  that  while  a  motor 
is  being  ru[iaire<l  the  machine  it  standing  idle,  the  importMloe 

of  this  figure  wfll  apmal  to  «very  works  manager.  Comtiauoa^ 
•cumot  at  450  volte  ua  baeo  emuloyed  fat  ennei,  winches, 
•&e,  and  for  «»tm  in  wbieb  ravnreihle  or  variable  K|H!od  motors 
have  bean  called  for.  The  are  hunpe  are  also  placed  eight  in 
•erica  arruss  the  -|.*>0  volt  continuous-current  mains.  AH  the 
ehop«  arc  lightc^l  by  tncan."  of  are  latn]k!i,  tlierc  being  618  arcs 
in  all,  moetly  of  the  i;o  uuipcre  o\>on  t>  |'c\  niade  cither  in  tliu 
■electri4-al  clHpartnieiit  nf  Me-tsrs.  llarland  A  WolflT »  works  or  liy 
Mes>i  s,  (  oiniiToii  &  Co.  There  are  alxjut  100  lO-ampcrc  arcs 
and  nhdut  lini  iiinppre.landns  arcs.  The  total  current  t.ikcii 
for  ;i:r  li.:litinL'  IS  aUiMit  1 ,3.''0  ;in 1 1 n.' r-i ■»  at  4.'>0  voltn.  Xtx  lijrhtiiiL; 
U  used,  also,  lo^  Urge  extent  outside  the  works  unil  in  the  ojmjii 
yanis  anil  on  the  nine  launching  slij.^.  'i'he  niaj<irity  of  the 
450  \olt  power  and  lighting  fee<lers  are  ihrue-wirc  with 
balanced  neutral,  so  that  '22'>  volts  is  also  available  at  a 
large  num)>cr  of  the  feeding  point*  for  special  purpoaaa,  nich 
as  for  motors  with  hu^e  «neM  range,  and  in  tw  ttm  of  shop 
lighting  when  it  is  deaiiva  to  mn  unir  Sl>«aipen  open  area 
or  two  7^  amiiere  Jandue  am  in  ierita  for  ovarane  «r 
during  the  night  shift,  to  MV»  eonent.  In  eaaca  where  tem- 
porary wiring  is  required  or  wactderiqg  eaUoatoportaUotooib 
■  are  enpbvedt  *»  i"  t^*-'  boildiqg  ilipii  on  the  tUpa  tlMu- 
aalvea  ana  the  iitting-out  jetties  or  docki,  the  llO-volt*  eon 
(thuoiis  current  is  available,  thi^  Ijcing  supplied  at  a  number 
.of  points,  us  iuilicatcd  by  the  letter  D  on  the  diagram  Fig.  1. 


The  iiosition  atid  shape  of  the  power  .station  buildings  ore 
seen  in  Fig.  I,  the  long  and  narrow  shape  having  Ixten  neees- 
Hary  owing  to  extgenciee  of  ^wee.  The  entire  block,  how- 
ever, is  not  QMd  tor  dhe  power  hnan  prop«r,  as  it  includes 
the  electrical  itoiaii  teitinK  roam,  and  a  large  fitting  and 
repair  shop  for  the  alectrical  departmant^  in  which  the  moton 
and  geara  are  Sttod  for  the  varioos  tanAi.  The  6m  bad  no 
hentStion  in  building  ite  own  power  eUtton  imiead  of  takmg 
its  ]>ower  from  the  exiattng  eI(N.-tricitv  works  of  the  Belfast 
Coqwration.  The  power  required  is  so  large  that  in  any  cas« 
special  plant  wa«  nec<.'s->:<r y,  md  xs  the  works  .h  i;  ovci  2  miles 
away  from  the  ("orporaiuMi  isleclricity  staiitjti  thoir  position  will 
enable  the  generating  costs  to  be  considenilily  le-s  than  the 
cost  of  genenition  ami  distribution  from  the  l.iUei .  The  station 
occupies  a  pi^cc  of  m'Sily  iii.nlc  ;.;ioiiinl,  I'j'.'ft  long  b}"  CHft. 
wide.  The  f^ruund  consisted  ciiielly  of  saw  rtiill  refuse  and 
soft  inuil,  extending,  in  some  parts,  to  a  dupth  of  'iOft.  to 
■_"ift.  filing  was  therefore  necessary  for  the  foumlatiorus,  and 
i  the  main  and  divi.^ion  walls  are  carrietl  on  .iWil  1,000  larch 
p)tosH.5ft.  to  4t>ft.  hmg,  with  lOin.  by  ''in.  timber  rafts  secured 
to  the  top  of  the  piles,  and  the  eofK  ioti'  footings  are  laiil  on 
and  embeilded  around  these  rift';  Tlu!  piles  tor  the  cugitkc 
and  chimney  foundations  are  .'>0<J  iti  number,  and  are  I'iin. 
square  pitch  pine  40ft.  loQg.  Under  the  engine  pile  the 
piling  wae  mnnountad  by  1  lin.  x  f^n.  channel  uron,  inter- 
laced so  as  t"  thniw  an  oip.Kil  ]ini  tinn  of  the  weight  on  each  pile. 

Theengirii'  room,  slmw  u  ii.  I':,;  .,  i>  171ft.  (lin.  long  by  G4ft. 
wide,  the  lieiKla  tMHi  e;ii;illf  r'"iin  ;li>i>r  to  \s'.ill  [.laCe  ticiiig 
^i'At.  <iin.  licloiv  this  tlo«ir  there  i.s  .i  Si.LseiueiU  ii.ivin^  a 
height  of  lOfl.  "Jin,,  where  all  the  !.'•  irn  t  xh  iu.'st  mhI  <  in  ulat- 
ing  water  Hrrangenieute  are  accominoiUteti,  tugeihor  witli 
motor  driven  centrifugal  pumjw,  condensers,  air  pumps,  feed 

amps,  vVc,  tlie  piussagos  giving  easy  atxess  to  any  parts 
liredt  with  entruices  to  each  generator  pit.  The  walls  and 
generator  piu  are  entirely  lincit  with  white  glazed  tiles,  the 
rioor  l>eing  of  concrete  with  a  top  surface  of  granolithic  cement 
The  engiuc-room  Hoor  is  constrticted  of  9in.  by  Tin.  rolled 
steel  jonts  an>l  concrete,  the  whole  of  unoccupied  spaces  being 
f^'ni<<hed  with  wbilo  octagDiml  encattttic  tile*  with  green  dote ; 
thu  o]>eninga  in  floor  aapaMwy  loT  the  coovenieoee  of  attend- 
ing to  valvMb  Set^  m  fltted  wttb  eheqaar  platiag  of  apecial 
(Kittem.  The  whole  of  the  waOe  from  floor  to  wall  plate  an 
decorated  with  an  artistic  design  carried  out  kk  llMani* 
Iknilton's  faience  ware,  special  features  being  ombodidd  in  tbe 
'tc  irtiient  of  the  piers  sup|H)rting  the  arches  on  each  side,  the 
.tniiCB  themselves,  and  the  method  adopter!  of  screening  from 
tlu!  ijinleis,  i.iirryirig  the  t i;i\ i  l liii^  cr.uiu  mils.  Tlie 
iuittu  eutrsiiii'i-'  con.«i-ts  of  a  pair  'jf  hi'4lily  oiu;it.'  wiuujjiit  irou 
floors  with  fixi"!  screen  ;i!)ove,  the  v\  li'ilu  iiir.r^iiring  "J'ifl.  by 
10ft.  wide,  the  framework  formed  uiio  motiitlad  [Mtuels  filled 
in  with  magnificent  scroll,  relicv<-ii  with  foiinted  leaf  work,  the 
whole  backed  with  plate  glass  in  hinge<t  framee  to  allow  for 
cleaning.  The  approach  to  this  entrance  ia  by  a  doubla 
flij^t  of  etepe  with  nrroughtiron  balustnule. 

The  twitchboerd  gallery  running  alotig  one  side  of  the  engine 
room  is,  in  common  with  the  reat  of  building,  of  fireproof  eon- 
stnicti^n,  being  supported  by  seven  recUngnlar  moulded  and 
piiiielK'd  I  ilumnr,  opening  at  bottom  into  the  b<tsement  aad  ab 
t.ip  into  H  s|iace  formed  between  the  floor  of  gallery  and  tba 
steel  phite  I  riling  beneath,  these  columns  forming  convenient 
du<  fur  thii  mains  from  the  generators  to  their  respective 
p;iiie1s.  Access  to  this  gallery  is  by  two  ornamantel  iron 
«  i!i<liii£r  sfnireasjps,  one  at  ejtch  cnil. 

The  iiMif  of  1'11^,'itie  rixmi  i-<  siipiMirtod  Uy  sevim  ]iriiiei[);jB, 
built  of  anglea  and  tees,  cai ryiiig  riL;ht  H  iioii  purliu*,  the 
two  at  top  supporting  a  lantern;  a  -.jncial  feainre  of  these 
principals  is  the  curved  knee  introiluced,  causing  the  tic  beam 
to  assume  an  arche<l  shape.  The  remaining  prinei  pals,  eleven  in 
number,  have  ''imilftf  -<  ;i!r.liii^;,  Intt  without  tlie  cur\'efl  knee. 

The  engiiuj  room  ts  .spiiuudi  ]>\  .i  1  j-ton  overhead  three- 
ocrtor  electno  traveller,  the  span  between  rail  centres  being 
62ft.  2in.,  a  grmt  improvement  being  the  aabetitution  of 
gratings  for  tlie  usual  aoUd-baanled  gao^prars  on  each  tide  of 
crane :  a  large  amoDot  of  light  is  thui  gaued. 

Owing  tu  the  Quita  of  space  akeady  rabrrad  to,  the  boiltt 
house  ia  in  mthera^ndvantageous  jKmiticQ  with  ngard  to  tbo 
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engiDo  room,  being  pUcwl  at  one  on<l  of  it,  so  that  it  is  nccm-  '  through  the  puriiier  the  water  finds  its  way  by  gravity  to  a 
ttary  for  tlio  steam  main  to  be  taken  the  whole  length  of  the  ismallcr  tank,  13ft.  by  7ft,  Gin.  by  4ft.,  ami  any  make-up  feed 
engine  room  beneatli  the  floor.  By  means  of  careful  la^iig  re<|uire<l  in  introJuceil  hero  by  meiuia  of  a  Itall  float  valve  in 
anu  syiitematic  draina^^e,  bowuvur,  the  (lisaJvantages  of  this  urc  connection  with  tlie  storage  tanks.  Two  Weir  live  »team  fc«tl 
reduced  to  a  minimum.  The  boiler  house  is  115ft.  long  by  heaters  are  placed  on  the  discharge  side  of  the  food  |Mim^)«,  and 
Gtjft.  wide,  the  height  front  ground  level  to  eaven  gutter  being  there  is  also  an  oxliaust-stcam  feed  heater,  through  which  the 
43ft  Near  the  centre  of  the  lioiler  house  the  chimney  riscK  suction  from  tlie  float  tank  passes,  this  heating  the  water  about 
to  180ft.  6in.,  the  tirot  ti5ft  being  octagonal  and  the  remainder  60  F.  The  mean  leniperaturo  of  the  feed  water  as  supph'ed 
circular.  The  firebrick  lining  extends  100ft.  from  the  bottom  \  to  the  boilera  is  2l2'V.  No  ceonomisers  arc  employe*!, 
of  the  flue.  The  chimney  wax  erected  by  the  Cuatodia  Chimney  For  tlie  main  generating  plant,  horizontal  Sulzer  engines  itnd 
&  Construction  Co.  on  their  usual  principle.  i  Lahmeyer  dynamoe  have  been  selected.    One  of  the  three 

There  are  five  boilers  of  the  single-ended  marine  type  con-  |  1,000  ii.i'.  engines  drivoii  a  threo  phaao  generator  and  botli 
stmcted  at  MoHsrH.  Harlan<I  WoIITr  own  works,  each  iiaving  continuous  and  three-phase  machines  aie  connected  to  each  of 
a  heating  surface  of  2,Tjrt  Br|.  ft.  and  a  grate  area  of  .^G-f ft.  the  other  two.  These  two  machines  have  a  capacity  of  GAOkw. 
Their  diameter  is  14ft.  ^in.  and  their  length  10ft.  Gin.  Sjiare  |  so  that  the  engine  urn  drive  one  of  its  two  generators  at  full 
is  providtxl  for  five  more  Iwilers  of  similar  aixe.  The  hot  '  loud  an<l  the  other  ]Mr(ially  loaded,  or  both  at  about  throe- 
gases  are  CHrried  round  and  under  the  boilers  on  their  way  quarters  full  load.  One  reason  for  this  arrangement  is  that 
from  the  imoke  bo.xes  to  the  flues.    Steam  is  generated  at  a    at  night  time,  or  whenever  leas  than  1,000  ii.r.  i^i  rwiuired. 


Fia.  3.— Ui!.si:ii.vL  Vu«  Or  Emuucb  Uoom. 


pressure  of  'J00l)>.  pi-r  square  inch,  and  is  carried  to  the  engine  one  main  engine  is  sufficient  to  supply  for  all  pur|Kwe8.  The 

room  by  it  lOin.  wehled  imu  ring  main  with  wrought  steel-  engines  are  triple  condensing,  and  the  usual  arrangements 

pressed   tiangca.    Normally,   only   one  side  of  the  ring  have  l)ccn  atloplcd  with  the  high  proasiu'e  and  low-pressure 

IS  eninloyed.    In  oitier  to  take  up  the  exjiansion  in  the  '  cylinders  in  tandem  on  one  side  and  the  medium  pressure 

long  lengths  of  pi|ie,  balanced  expHUsiun  pieces  are  used.  I  and  a  second  low-pressure  cylinder  in  tandem  on  the  other 

The  engines  cxhaunt  into  surfikco  cundenscrs,  and  town  wuter  side.   The  diitmetcrs  of  the  cylinders  are :    H.P.  17'323iu., 

is  employed  for  the  make-up  feud.    Two  Weir  pumjw,  M. P.  •J7  f>5in,  and  the  two  LP.  cylinders  31  ^'Jin.,  the  stroke 

6Ain.  and   r»Jin.  tliameter  by   I5in.   stroke,  each  iaj»able  being  47  24.'iin.    As  the  valves  arc  of  the  Sulzer  drop-vidve 

of  pumping    45,0OOlb.   of   water  per  hour,  deliver   the  type  the  eugines  ara  very  cfliciont  at  three-<piarters  load, 

water  either  to  the  head  tank  of  a  Paterson   puri6er,  and  they  ai«  designed  to  take  an  overload  up  to  1,240  ii.l'. 

or  to  storage  tanks  placed  above  the  battery  house,  which  Each  engine  exhausts  into  a  surface  condenser  of  870  sq.  ft. 

adjoins  the  boiler  house.    I'hese  pumps  have  also  a  suction  cooling  surface,  with  the  usual  by-pass  into  the  atmosphere, 

from  the  town  mains  to  enable  the  storage  tanks  to  be  filled  The  circulating  water  system  presented  rather  a  difHcult 

should  the  town  pressure  \ye  insufficient.  A  description  of  the  problem  as  the  pcwition  of  the  station  was  not  very  favourable 

Paterdon  purifier  appeared  in  The  Kleetrician  for  Februai-y  24tli,  for  the  erection  of  cooling  towers.    It  was  decide<l,  therefore, 

p.  747,  and  we  may  mention  that  the  general  view  given  there  to  make  use  of  the  water  from  the  Musgrave  Chaiuiel,  a  branch 

was  the  actual  purifier  in  use  at  this  station.    The  storage  of  Belfast  Harbour.   Two  20in.  diameter  inlets,  provided  with 

tanks  measure  I'^ft.  by  10ft,  by  7ft.,  and  contain  24  hours'  double  strainer  boxes,  lead  from  tlie  Chaimcl  to  a  36in.  low-level 

supply  in  case  of  a  failure  of  the  town  supply.    After  ]tassing  .  inlet  pipe,  and  this  terminates  in  au  enormous  uast-iron  tidal 
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culvert  1 16fu  by  10ft.  by  Gft.,  built  below  the  water  level  along- 
side the  station.  This  is  below  low  water  level,  aiid  cnublci 
each  of  the  circulatin-;  pumjis  to  draw  \u<  water  iiulcpendently, 
as  if  direct  from  the  Channel.  Allen  variable  8|jccd  electrically 
driven  centrilugal  circulating  punipg,  with  7in.  suction  and 
discharges,  supjtly  the  couden^rs  wnich  dischurgc  through  u 
common  high-level  discharge  |>i]H)  '2  tin.  iu  diameter  into  the 
Hiver  La^n.  'Vho  total  distance  from  the  inlet  to  the  outlet 
is  nearly  A  mile. 

Each  of  the  thi-ee  three  ohase  gonemtore  arc  of  the  I^dimeyer 
flywheel  type.  The  revolving  magnet  wheels  weigh  about  :t(t 
tons  and  have  04  poles,  and  tlic  speed  1)eing  107  the  fro<|Ucncy 
is  57  perioili  per  sceond.  The  main  dimensions  of  the  throe 
pliaae  machines  are  as  followK :  Outside  diameter  of  stator, 
24ft.  ;  outiiitio  diameter  of  stator  core,  IMft.  '.'tin. ;  width  of 
ditto,  7Jin.  ;  dianiotor  of  stator  b(  re,  17ft.  Jin.:  diameter  of 
magnet  flywheel 
out.-udo  poles,  16ft. 
Iljjin.  ;  flywheel 
cfroct,|.s/>,00Okgm  . 
They  arc  star 
wound  and  gene- 
rate (Current  at  1 40 
to  4 GO  volts,  and 
their  capacity,  as 
already  .stat(>d,  is 
r>50kw.  with  an 
overload  cujieirity 
of  7r.0kw.  The 
main  dimensions  of 
the  continuous  cur 
rent  machines  are 
lis  follows  : — Out 
side  diameter  o( 
raa^ets,13fL  Uin.; 
Inside  diameter 
acroas  polar  face, 
8ft  7in. ;  diameter 
of  armature,  8ft. 
Gain,  :  width  of 
ditto,'  1ft.  ,\iu.  : 
outNtde  diameter  of 
commutator,  7ft.  Sin.  ;  armature  resiistance  alKiut  O'OOO  ohms; 
flywheel  etrccl  25,000kgm'.  Their  fields  an-  sejarately  excited 
at  220  to  230  volts,  current  being  taken  from  'bus  Imi-h  inde- 
pendent of  the  main  'bus  iMtrs  ami  fed  by  two  high-s]>eed  COkw. 
Allen  set«,  in  parallel  with  a  battery  of  112  Chloride  cell." 
whose  ca|iacity  i-s  1,5;I0  ampere  hours  at  a  nine-hours  rate.  The 
motors  for  all  the  electrical  auxiliaries,  including  the  engine 
bouse  crane,  and  the  barring  motors  for  the  main  engines,  »h 
well  as  the  lighting  of  the  generating  station,  arc  supplied 
from  thc«e  same  'bus  Iwrs.  But  whilst  the  excititioii  is  per 
nianently  connected  to  the  'bu:*  bar*  without  fusts,  all  the 
other  circuits  can  also  l>e  run  ofT  the  main  genenitora  on  the 
threc-wiro  system.  Change  ovor  Kwitches  arc  jirovidetl  for  this, 
and,  except  at  starting  and  stopping  and  during  the  dinner- 
hour,  •Vc,  the  main  'bus  bais  feed  all  the  electrical  auxiliaries. 
A  Lahmeycr  120kw.  nynchnniou-s  motor-generator,  with  two 
continuous  current  mitcliiues,  one  on  either  side  of  the  alter- 
nator, has  lH!en  providetl  for  converting  continuous  into  three- 
phase  current  or  vice  ver^a.  This  set  usually  runs  as  a 
balancer  on  the  continuous-current  three-wire  system,  the 
three-phase  motor  not  )>cing  excited.  At  porio«ls  of  light  loa<l  it 
|«erniit8  of  only  one  of  the  two  small  high-speed  generating  seta 
being  run  according  to  thi;  nature  of  the  demand  :  of  these  one 
ii^  IViOkw.  three-phase  and  the  other  2>'>0kw.  coiitinuou><  4'Uirent. 

A  continuous-current  45ij;  110  volt  motor-generator  of 
120kw.  if*  installetl  for  the  low  vnltane  svstem  and  for  charging 
the  crlls.  There  is  also  a  llighticlii  automatic  reversible 
booster  for  charging  the  cells. 

The  switchboard  is  of  the  British  Thomsou  llouston  Ca's 
manufacture,  and  consist.s  of  04  white  marble  jMUiels  each  2ft. 
wide  by  7ft.  Gin.  high  by  2in.  thick,  and  comprise  the  follow- 
ing sections : — 

I.  ('«)  Three  phii'^e  generators  ;  {!')  20  thi-ee-phase  fceilers. 
LL  (ii)  Continuous  current  gciieratons ;  {!>)  coutinuous-curreut 


feeders,  two  and  three- wire,  of  which  12  are  for  lighting  and 
2.'i  for  power.  III.  Continiious-currout  balancers.  IV.  Accu- 
mulator and  booster  panels.    V.  Sub  station  ]>anols. 

These  latter  comuri«e  six  110^ volt  focdare,  which  ramify 
throughout  the  works,  cliietly  for  the  shipbuilding  slips  or 
Ktting'Out  jetties,  and  arc  fed  either  from  the  station  or  at  two 
lioints  by  motor  generators  outside  the  station.  In  addition, 
circuits  for  lighting  the  three  ollice  building's  have  been  provided, 
whilst  the  electrical  department  itself  lias  four  circuitjs  fur 
lighting  and  power.  There  arc  »lso  instrument  panels  for  the 
paiulloling  voltmeten<,  Lincoln  synchroniser  and  integrating 
wattnietera,  on  the  liasis  of  whose  readings  the  units  delivci-ed 
are  charged  to  the  various  deitartments.  All  the  aturoeten  and 
volimcterH  are  of  Mes-sre.  Elliott  Bros,  moving  coil  tyjw,  the 
voltmeters  having  illuminated  dials. 

The  workshop  'V'v^.  .'i)  already  alluded  to  has  a  floor  area  of 

t;,.<00  HI-  ft.,  the 


I  TV  _l:k^_  ' 


Ma. 
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ground  floor  being 
occupied  by  electri 
cidly-diivcn  nia- 
chiiic  tools  of  vari- 
011-^  de-scriittions, 
including  lathes, 
winding  lathe,  mil- 
ling machine,  drills, 
armature  stands, 
iVc.,  each  machine 
being  provided  with 
a  "tidy."  There  are 
also  five  litters' 
benches,  with  pa- 
tent vices  Xc,  and 
foreman's  office.  A 
gallery  runs  around 
three  sides  of  shop 
ISft.  Gin.  above 
floor  level,  16ft 
wide  at  sides  and 
23ft  at  end  ;  this 
gallery  is  con- 
stnictcd  to  carry 
marbine  tools  if  ne- 


cessary, the  seven  stanchious  supporting  main  girvlens  being  com- 
{louiidoid  of  two  lOin.  by  Gin.  with  Jin.  cover  plates;  the  main 
longitudinal  girders  sunpoi  ting  iliu  floor  joists  are  composetl  of 
two  12in.  by  .'•in.  K.S.l'.  -with  two  Jin.  pWs  top  and  bottom. 
These  girders  also  carry  the  rails  tor  a  .'i-ton  travelling  cr&ne, 
the  motor  for  hoisting  and  lowering  being  controllc*!  from  the 
ground  floor.  The  floor  of  gallery  is  of  Gin.  by  3in.  deal  decking. 
The  ground  floors  of  stores,  test  house  and  workshop  are  i«v«^ 
with  wood  block  paving  laid  on  a  concrete  bed  and  joiiitol 
with  nia>itic  cement. 

{Til  fif  iVIlllHUfil.t 


ELECTRICITY  MBTBB8.* 

IlY  C.  It.  W.  (iKIUIAKDl. 
{VonlinueJ  from  puje  iD6.) 


Tht  KcUpu  Type  C.R.  Mtlfr.—Hhn  ampcre-bour  meter  i* 
made  in  sizes  uu  to  10  amperes.  It  is  a  motor  meter  having 
an  armature  which  rotates  in  a  magnetic  field  due  to  two 
jxTniiinent  magnets.  The  amiaturc  coils  are  quite  flat,  being 
sup|Kirtcd  on  a  partially  cut  away  aluminium  diw  which  forms 
the  brake.  The  current  to  be  inetered  is  {lossed  through  a 
platinoid  shunt  having  a  drop  of  about  1  volt  at  full  loatl.  -V 
small  fraction  of  the  main  current  iwsscs,  by  means  of  very 
light  brutdici  and  a  very  small  commuutor,  through  the 
armature  which  is  connected  across  the  shunt,  and  therefore 
has  a  very  small  voltage  ajiplied  to  the  bnwhcs.  A  light 
spindle,  having  its  hose  polished  to  a  hemisphere,  rests  on  a 
jewel  and  HUp|)ort8  the  disc  on  which  the  armature  coils  at>e 

•  From  a  forthcoming  liciok  to  he  pnblinhed  by  '•  The  Elaetrician  '* 
I'rintint!  and  I'ubli&bing  <-'o.    All  rights  sr*  ri'iiervei. 
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laid.  Its  revolutions  are  transmitted  Ky  a  wunu  on  ilis  U|i|>or 
end  to  a  whoel  tviiin  of  the  cyclometer  pattern. 

In  Kig.  11,  which  is  a  view  of  the  "  C.K."  meter,  the  right- 
luuid  magiiet  has  been  remove<I  to  ^ive  a  )>cttcr  view  of  the 
annaturo,  bnuli  bracketa  and  low  resistance  which  carries  the 
main  current.  The  magneto,  jewel  screw  and  bnish  brackets 
are  all  siip]>orted  by  a  plate  standing  out  from  the  back.  The 
low-resistance  shunt  consists  of  two  spirals,  seen  in  the  back, 
one  end  of  each  being  connected  to  each  main  t«rmina],  whilst 
the  otiicr  ends  are  RUp]>ortcd  by  an  insulating  clamp  fixed 
iindonieath  the  mji^netrsup(K>rting  plate  near  the  front.  Con- 
tact between  the  two  spirals  is  made  through  an  adjnstal>ie 
clamp ;  by  altering  the  (losition  of  this  up  and  down  the 
straight  portions  of  the  resistance  (just  underneath  the  sup 
porting  plate),  a  cortaiii  amount  of  aJteration  the  speed  of 
the  meter  can  be  m%dc     The  magnets  are  also  a«ljustablr. 


Fio.  41— Tiaw  or  EcufHit  Tvrt-  (Mt.  Mi.ritn,  Ki«irr-ii\m>  MjtoxKT 
Urtiovrn, 

A  l>etter  view  of  the  ammtnrc  is  seen  in  Kig.  which 
shows  how  the  three  Hat,  tine  wire  coils  arc  laid  on  the  {artially 
ciit-away  aluminium  ilis<'  and  hold  in  (Misitinn  by  threads  at 
intervals.  The  throe-|iart  commutator  to  which  the  end.s  of 
the  cnils  are  attached  is  ju^t  aliovo  the  diM.'.  The  tliametcr  of 
the  ilisc  is  .')j[in.  nuil  thn  tbii-knoxsof  tlK<  di<)c  ami  roils  .'iO  mils. 
The  diameter  of  the  coninintatur  is  0-1 1  in.,  and  the  weight  of 
the  whole  moving  system  I  gr.ininic»,  i'rom  tests  mjide,  the 
mean  tori|no  at  full  loa<l  appcurK  U<  l>o  about  4'S  gramme  cm. 
In  common  with  other  am|>erc  hour  meters  having  slr.mCcd 
arnmtures  the  speed  is  higli,  l»eing  'J.OOO  revs,  per  Itoani  of 
Trade  unit,  or  300  revs,  per  min.  at  full  Uk\i\.  Kach  brush 
consistM  of  two  extremely  thin  strijis  uf  silver,  c1aiii(>od  at  one 
eml  to  the  stout  hram  «iip[>orting  rx3«l  (Kig.  41),  the  other  ends 
of  the  strips  being  held  b}  a  tine  stool  wire  which  is  clumped 


\ 


connected  to  the  main  tonuiuals.  The  armature  coils  are 
former  wound,  and  are  laid  on  the  outside  of  an  aluminium 
cylinder.  The  cylimier,  passing  as  it  does  through  the  field  of 
the  magnet,  acts  as  a  Foucault  brake.  The  drop  in  the  main 
strip  or  wire  is  directly  proportional  to  the  current  |>asHing, 
and  thus  the  P.I),  at  the  armature  terminals  is  proportional  to 
the  main  current. 

Kig.  43  illustrates  this  meter  with  its  cover  remove<l.  The 
magnet,,  as  will  be  seen,  is  of  the  hopiu-shoe  {Mtteni,  having 


Fl«-  48.— AnMAiciu:  *ni>  lli^\..r.  1 


lirl.llVK  TvfR  Cll,  HKTKtt. 


to  the  same  rod  by  the  second  clamp.  Hy  tliin  means  the  stri|i« 
arc  causeil  to  liesir  on  a  small  an-  <if  the  commutator.  Coo*! 
conlJict  i.t  obtained  in  this  manner,  but  at  the  oxjiensc  of 
slightly  increased  friction.  The  meter  is  a  very  small  one,  the 
rliameter  of  the  back  casting  Iwing  only  4;|in.,  which  would  Iw 
advantageous  in  cmmpeil  situations. 

Tl'(  Eliitrifi'l  C'liitpii  nil's  ('imtiiitious-ciimnl  Milt  If.-  JUe  ty\to 
U.A.  meter  is  an  am|>ere-hour  meter,  and  consists  of  a  motor 
tbo  field  of  which  is  supplied  by  a  large  permanent  magnet. 
A  three-coil  armature  is  connected  by  its  commutator  and  very 
light  brushes  to  the  terminals  of  a  strip  or  wire,  and  thus  a 
sniiill  fraction  of  the  main  current  passes  thtxiugh  the  armature, 
the  greater  |xirt  going  through  the  strip,  the  ends  of  wliiuh  are 


Fin.  41  — 'Taa  RLKt-niic*!.  Ci\'ii  R.A.  Micmii. 

largo  \to\Q  pieces  bored  out  t'l  take  the  armature.  In  onler  to 
make  the  air  gap  .is  small  its  possible,  an  iron  core  is  fixed  in 
the  gap  so  that  the  latt«r  i^  reduccil  considerably,  and  only  a 
<;mali  clearance  is  left  between  the  core  and  the  |>olc-piece8  to 
allow  the  cylinder  to  rotate  freely.  A  hole  in  the  centre 
of  this  core  allows  the  spindle  to  pass  down  to  the  footstep. 


Km.  44.— Tuc  Blbcteic^  CMiirANY's  K.A.  Mana  with  AMCVniKwr 

tVR  VABYIXa  V01.TA<1IK. 

The'pole  pieces  form  a  support  for  the  bnnh  bracket  and  top 
bearing,  and  a  worm  near  the  lower  end  of  the  spindle  works 
the  counting  train,  which  is  of  the  cyclometer  pattern,  as  on  all 
the  meters  of  this  make. 

The  Bpe«d  is  adjusted  by  altering  the  resistance  of  the  wire 
forming  the  main  circuit  by  shifting  the  position  of  the  clamp, 
consequently  altering  the  pressure  across  the  armature.  Theitj 
is  no  com|)on8ation  for  mechanical  friction,  which  is  kept  as 


Digitized  by  Google 


834 


THB  BLBCTE1C1AN>  MARCH  10.  1903. 


kiw  is  j)os.si})lo.  The  speed  is  ln'^-h  (200  rvSK  p>T  uiin.  at  full 
loful),  and  the  falMoiM]  torqne  is  alsn  lurgn  (Hi  (irtimme-cni.) ; 
thus  mechanical  friction  liin:;-  tu>^  all'ott  the  curve  except  at 
e\"tremcl_v  low  li^;ifla.  TLc  sun-fing  cun'ent  i-i  thrii'fnre  vi>ry 
«timU,  ami  thu  im;t,<;rs  will  st;irt  on  ^:.i^h  of  fall  loud.  The 
fulMoad  drop  is  high  ;  the  makemgive  it  a*  1  voli  for  all  sizes. 
It  depend*  on  the  adjustment  to  a  certain  extent,  however,  and 
haa  htm.  found  to  bo  as  much  ts  1'4  volt  on  a  6-amperc  meter. 

llie  bottom  bearing  is  a  jewd,  the  spindle  resting  on  a  b&ll 
M  hM  bMD  deiDtibed  in  oonowtioii  with  the  alternating- 
carmiit  netar  d  tin  awnc  nwka.  A  i^Hiiiniiic  gear  ia  urovidod 
to  pravent  danag*  daring  temapat^  tiiid  »  workaa  with  a 
aer^rdriver  tihrough  a  hole  in  tbe  caae. 

The  meten  are  made  up  to  a  capacity  of  50  anpere^  "Yhc 
watt  loss  at  full  load  on  a  50  ampwre  met«r  ia  50  watt",  u  vuiy 
high  tigure,  it  hcitig  1  per  ccni .  of  tin:  t  t-aiismitted  power  on  ,i 
100  \  olt  aiinply.  tiietei  is  iilso  iiiii'le  as  shown  in  i'ig.  -I  I 

v.it!i  ;in  u'ljUstim  nt  enabling  it  to  k-ai[  liriard  of  Trade  units 
at  voiyiug  vuluges.  Two  ninfrw  ;ir«  pnividcd — viz.,  100  to 
125  volts  and  200  tfi  2.')0  volts.  The  .kfljusstmeiit  is  cu-ily  made 
by  inserting  a  screwdriver  lluou^li  u  hole  in  the  cover  jual  in 
froTit  of  the  slot  on  the  pinion  (see  Fig.  44).  This  pinion  is 
turned  nntil  tbe  pointer  on  the  circular  dial  points  to  tbe 
dosired  volUf^e.  Tbe  bole  in  the  case  it  then  oloaad  by  maans 
of  a  amaU  brsaa  cap,  which  can  he  sienlci. 

{To  b{  c<miinued.) 


nimrm  nnunn-vii  oomnocinm 
ivD  wuiTMrim.* 

nv  .IAM>-,H  LOIlli. 

During  tho  time  I  who  working  n«  oMixtaiit  uii<lt:r  other  euciiiccrM, 
four  in  number,  each  hod  a  particular  fancy  for  (be  linee  bsixig  laid 
by  one  of  the  following  methods,  vir. :— (I)  lint  the  eonerete  he 
luid  first,  the  metals  afterwards,  and  packed  nnw  (St)  That  the  con- 
crete l>v  laid  rir«t.  the  metal*  to  be  put  on  wUM  Wa  same  wa«  ivot. 
(This  I  consider  a dirtjr  and  veiy  onaatia&elocy  way.)  <9)  That  the 
rails  be  packed  np  OB  Uoeks,'  OTOWid,  and  ifia  eanciele  b*  yitl  In 
afterwards. 


Kiij.  1.-  lii  l.l.  tKw  S<ii  It  Pl*ti.    Scu\f  i  '  =  1  f.»>t. 


fii  Hjilifitx,  trnii'Wiivn  wore  first  laid  in  thp  >c»r  IMST?  lor  the  piir^ 
|i<)<i' ijf  rimnHit;  i  >  trie  earn,  Biul  up  to  tlio  ooiniiienceiiiciit  of  the 
J'CIU'  IffKI  iilir  liinr-  I  WR«  sppotiil<\'i  fniHiirprl . I'lcri^  lm>l  fn  cn  snmr- 
12  mill's  liij.).  ( )n  '.Jicsi'  llip  ,'i:iiu  i,'t.r-  w  ji.m  hiiil  llrsr.  lli.  ti  llic  ni. 
afterwards,  packed  up  willi  i-iupiimn;-*  mid  i;eiiiciii.  Tin-  liuls  mih- 
of  the  gitder  paiU'rn  unJ  wi-i^'lipd  ni^out  9.11b.  per  runt^ini;  viirti  \\  itii 
ftah  nHilaa  Siin.  lone  wei)(hing  4aib.  per  pair,  and  sole-platea  -24in. 
bjrah.  bar  }Ja.,  wai^dBf  41Hh,  beMad  to  thabanom  flaofa  at  the 
rul  wMuHit  beiniit  anehored  down. 

Since  the  j-ear  1000  I  have  nitcd  girder  mils  weighing  flSllk  par 
.yard,  with  Sisii-plataH  "iHin.  long  woighiii);  701b.  per  paiTi  and 
iHichured  down  at  the  joints  with  Howard  Cooper's  patent  joint, 
Vi  lin  long,  with  six  rivets  into  tlie  bottom  Annjfp  of  each  rail.  This 
joint  bluck  IB  simply  a  pif><'<'  of  rail  turned  the  opposite  way  and  the 
two  tlunpc!.  in  rti  il  lo^'i  ilM-r.  1  hnvc  also  usi-d  an  intemieiliate  iiiichor 
(either  one  Kiinilur  to  iIhin.  hI  iIk«  joints,  or  wlint  ktirnvti  n«  f  bt 
.Vinep  <  rii>!ii  liuil  Hn,^'  .ir:i/nor  lilook,  I'ly  1  i  .\»  in  )niic  of  llirsc 
uiicliorM,  tlierc  in  very  little  ditlorence.  i  mu  !.uuiij-l>  uf  o^tiiuun  lliat 
it  ia  better  lo  lay  tbe  niotaU  TirHt  and  the  coiu-retc  lU lorwards  and  tliis 
practice  I  always  oan>-  out.  1  place  Uic  melals  on  wuoden  lilockn 
peeked  up  with  wedges  to  the  esaet  level,  at  intervals  of  about  9ft. 
apart,  then  the  line  is  crowed,  aAerwaida  the  eonerate  is  packed 
under  tht<  iiietnN  and  the  remainder  of  tlic  truck  to  the  level  of  the 
bottom  llan^F  u(  the  rail:  after  tliiis  hiia  Mt<Kid  for  two  day?<  the 
»<M>l<  n  lilo.  l.n  are  taken  out  and  the  hole*  filled  in  with  eonerete 
nod  f  •111  \s  ing  day  iho  whole  of  the  tTeviceit  uiidur  the  inetalK 
uri'  run  in  Willi  «  iiiiictiirp  of  sand  and  pfim-nt  '  I  to  1).  I  have  had 
»'  vcriil  111  ibc  lines  thrtli  il,  imi  in'ii  r  f  .ioirl  i.nc  riid  in  tbe  least 
hollow.    My  ubjeciioii  to  packing  is  that  men  ilo  not  paeii  eqtutUy. 

*  Abftlraot  ol  a  Pu|i«r.  i«a4  bsfOM  the  L«il  Lucal  SwIioB  n(  tbe 
inrtituttaii  ol  Electrical  Kagiaaaia  on  February  IMh. 


and  thiH  leaves  the  rail  alack  in  places,  which,  with  tbe  vibration  of 
the  cars,  caniea  tbe  setts  to  lift,  and,  farther,  when  the  concrete  is 
laid  first  it  dpea  not  gdw  aweh  an  ofaBWilbaa  far  «h»  pawing  wdaas 
it  is  rtkimmed  over  anorwaida,  wblefa  adda  to  du  espanaoandt  in 

i::y  opinion,  is  not  so  satis&etory  a  job. 

Hmce  the  year  1900 1  have  laid  about  H6  miles  of  tntek,  and  bavo 
used  rail*  flOfi.,  4Aftn  and  a  lew  35ft.  lou^,  but  much  prefer  the  45ft. 
lengths,  for  the  fidloiariny  reaaons— vix..  tliey  are  inurh  more 
retidil\  Imndldd.  nupecially  m  narrow  imd  uteftp  road*,  fwirh  m  px'm 
in  llidifii\  ;  lecutuUy, there  is  not  the  sunn  tiati^'er  tluil  OL'fiirs  with 
the  longer  rml.  thc  latter  Very  often  fii'<]uirmg  a  pertiintiriit  let  or 
lio^'biiek  l>y  meginj;  with  its  own  wrn,dil,  therefore  tlie  t'>fl.  ndl 
■8  better  to  pave  to  and  it  is  much  eitbier  to  curve.  It  is  true  tfast 
in  the  COd.  rails  we  have  less  joints  to  eonlend  with,  which  alio 
mcena  less  electrical  resistance,  but  to  emtnteraet  the  cost  of  die 
jninta  the  4S(t.  mil  anljr  reqmres  one  intormadiato  aaabar,  wbanaaa 
the  40ft  milaaghttoliaTCtwOtoanehniil,  orirafittdflienil«ill 
not  ait  perfectly  solid.  The  rail  uned  in  Ilalifax  ia  Tin.  deep.  With 
a  bottom  flange  Tin.  wide  and  with  a  tread  2in.  wide,  groove  I'in. 
wide  and  lin.  deep,  mAnnf»ctiired  to  the  following  specification : — 

IVfi^ht. — No  extra  weight  over  1  per  cent,  per  linMtl  yard  sbcnre  the 
specified  weight  will  be  paid  tor, or  no  rail  wi  ighin?  mon?  than  1  jkt  cent 
per  lineal  yard  less  will  be  aeeepted.  »'i  per  -«ni  ii  least  o(  the  rails 
shall  be  45(t.  lend,  the  remaining  li  per  oeat.  may  be  cot  Inra  longer 
lengtba  wiih dafceitea anda,  to Isnjlbi  as  isloiri :  «  per  oeot. 40ll.,Cfsr 
oentafilL,aadSMreantlMII.  Kovarialiananaaaditufin.wUltealoMd 
in  the  respeotire  lengths  of  the  rail  The  andsof  asMB  rail  la  tajailSaHy 
square,  smooth,  free  from  all  burrs  and  Olhar  Maoli,  eaeb  nil  lo  ho 
ooated  with  boiled  oil  whilst  hot. 

Analiftiii.  The  chemical  prop<.rtieiis  in  the  ljli-om  ihall  ceiifunn  to 
tho  followInK :  The  (|uantit;  of  carbon  tluUi  be  Irom  »  iH  to  (t-lS  per  e«ot. ; 
silicon  not  to  iw  niorc  than  O-Od  per  cent. .  phoaphoru*  not  to  be  nor* 
tluui  O'OU  pel  cent. :  scilphnr  not  to  be  cnoro  than  O  OM  per  osnt. 
The  Uaoms  are  to  be  free  from  detests  of  any  kind  and  regular  in 
qmntity.  Th«  only  metals  of  which  they  shall  conigst  shall  be  irofaad 
tnanitanesa,  with  n  lmri»  trace  of  copper.  The  engineer  -ha!l  hive  power 
k>  huvc  "jimp^i-s  ri(  (hi'  «t«el  from  time  to  time  snslyswi  b_v  a  ehi  mi^t, 
acii  shmiM  thc-e  avalyaes  not  prove  ssti^fur-lnTy,  ihf  (npi--ii..;f  niuet  be 
born''  by  she  r  ,iitrft>3tor. 

1/  .inf.i'y  ami  /mC— I'be  rails  shall  be  perlcctly  straight,  free  from 
crncks  bom.  blisten  ami  otbar  flaws,  and  af  mnlonn  aaaNen  throe  ghnot 
Tiicy  siiall  show,  when  brekan,  a  slear,  elose,  and  hemafsasoas  fraetnre. 
Their  ends  shall  be  sawn  oft  perfertly  sqnai*  an<l  mnfhinH.  The  inrnts 
shall  be  cast  of  sneh  a  xiie*  as  Untvi-.  v^)H'^  roiS  il  m-.o  the  t^nshed  rati 
or  niit^,  »  crop  of  at  !»»»»t  Ifl.  6:n  m  Ir  ni'th  »t  .  nch  i  nrl,  which  ahall  bp 
afterwards  cut  orT,  \  pie.  j'  i'A  rail  'ift.  Ion;:  will  be  taken  from  eaj;h 
b'uwLiig  and  placed  on  solid  iieaiioes.  Hi  bin.  apart,  and  the  solid 
bearings  ahall  be  fixed  on  a  solid  cast-iron  block  waigbiNR  net  lasa  ttian 
5  tons  and  be  well  bedded  thereon.  In  orderthat  Ibaniiaof  thalblanfag 
nisy  pass,  the  te«t  piece  sIikII  stand  the  foliowiag  tail 

1st.  By  a  weight  of  1,1 'ioi I  ,  (ailing  in  pfsfar  gBtlaaapin  the osnkoaf 
each  sample  from  a  height  of  lOft. 

when  M  the  Ist  blow  tbe  set  shaM  act  asoeed  ]in.  \     Sample  not 
do.         'InA  do.  I  Jin.  V  tn  be  cracked  or 

ihi  :^r"l  do.  rail  reversed.  j  broken. 

lind.  li>  a  v. I'i^lii  ,4  l.liialU.  f<llinK  in  proper  Kiiiiin<i  npou  tiie  ceatre 
of  each  <iainple  four  time:;  (ruin  a  hni^bt  of  SOft..  withoat  sninple  break- 
ing Every  rail  shall  be  KLampetl  with  a  mark  whieb  sliall  distintniisb 
the  blowing  of  which  it  formed  part.  .Ml  hole^  nhall  be  drilled  aceording 
to  drawing,  and  nhall  be  true  and  9i|nsre  throngh  the  rail. 

f.-sfi  j.!<ir- ■  —  Thi>  ti ah -plate*  shall  be  rolUd  from  the  same  ^natityo* 
lU.  1  in  .ill  re  |.(  c-  gia  tliat  spM:lfied  for  the  rails.  They  shall  he  cmtMe 
ot  li-ing  bent,  :-^hi  n  i-«ld.  round  s  l>»r  4ln.  in  diameter  without  fructare. 

It  uill  1.1'  iiotiil  ni  tin  Ahnve  H]i<'.'irn-iilioi.  (hat  the  peo  e'uta^e  ol 
cariiou  is  6UIut<wi]at  lower  iIjhm  in  nmn\  engHieer>'  ^pf^-ltieatlon», 
the  reason  being  that  having  ho  munv  rails  to  i*rni  on  aeeonni  of 
the  number  of  curves,  we  have  leM  i^iuAiiagcs  than  we  xiiuuld  li»ve 
with  a  higher  carbon. 

The  writer  has  used  rails  lO&lb,  to  Ute  yard  on  sliarp  curves  with 
]{in,mn«e>  SteaogiBaarmnat  bavaatyeaiaMinmiangiBial 
the  nulB,  or  it  ia  a  great  atratn  on  fha  wbeeia  of  the  ewra  ffaa 
gunge  on  curves  should  lie  Kliglitly  loss,  varieil  according  to  the 
Kharpness  of  the  cun<-.  1  have  u«ed  both  tiiangnneee  »nil  riunble 
cnAl-steel  poiiils  and  cro«4iigs,  and  think  the  funiirr  lis*  a  longer 
life.  1  ha\i-  not  had  any  exporieiiee  in  manganese  steel-hardened 
renewable  centre  pirT»i<K,  bnl  1  do  not  sc"  any  ^n-nl  ivlvuntivtre  in 
tlietn,  I  n  -i'  sifl .  e,n: .  [niinls  with  .Ift.  t.in<;in_--  ntid  4ti  cr o,:.iii.'», 
CXC<'|il  on  MT\  sliai  p  i'M;  vc-j.  then  i!  IS  re  ee -.Hjirv  lo  ni-e  .I'lli -rtor  Olii 
but  tl  <■  uiTir  ^^oldl^  nilviHc  ;:i,it  liie  K  ni;th  of  eacli  tuni.-ii'  ^niMilii 
be  6ui.  ton^'er  lliau  the  wlieei  Uim.  of  the  vtu  nu  tli^l  the  traliinc 
wheels  would  be  on  the  tongue  before  the  leaders  leave,  and  then 
the  slraiu  is  not  so  severe.  I  b«lie\  e  in  a  fair  niuuber  of  tiafoda, 
espaeinlly  if  wood  pavemonl  ia  to  be  used,  or  (be  oapawaiaw  of  Iba 
bloeba  ia  iiaUe  to  put  tho  tnsk  eat  of  gauge. 

CoHor«<(;'~Tba  iniztiura  I  nsa  la  Am  mcu  of  bsoban  gtlialawa, 
one  of  daao  alMup  aaad  and  one  of  beat  ForOand  eemant,  tomad 
over  tMieo  dry,  Ibien  tumexl  twice  after  water  hii-  been  added. 

Formerly  UM  wbole  of  the  tracks  in  Halifivx  were  paved  with 
local  atone  aalto  Obi.  deep^  hat  now  I  uaa  nothinK  bat  gianiie  or 


Digitized  by  Google 


THE  BLBOTRICIAN,  MARCH  10,  1905. 


88ft 


wood,  except  on  the  vi>r^-  steep  gradients  (those  slerprr  tlian  1  in 
10),  and  oven  then  I  uiui  (granite  for  the  IHin.  iiiarginH,  The  wliolc 
of  the  pAvenienI  is  run  in  or  grouted  with  pitrh  on  the  level  roadii 
to  the  top  of  the  scttH,  but  in  (r^adieiits  the  top  I'm.  in  fronted  in 
roinvnt.  If  this  is  not  done  tho  pitch  runB  in  hot  weather  and  is 
linhic  to  nui  down  the  tread  of  the  rail,  whicli  is  dangerous  for 
trallic.  I  laid  in  19UU  about  half  a  mile  of  track  on  longitudinal 
sleepers  lOin.  b,v  4in.  rreoiiotcd  rod  wood ;  it  is  \eaa  rigid,  and, 
therefore,  better  fur  the  rolling  atock.  Theite  hleepers  were  em- 
bedded in  concrete,  and  the  metals  screwed  down  with  coach  Rcrews 
at  intervals  of  4ft.  6in.,  bnt  my  dilhcultv  has  been  tn  keep  the  Kelts 
level  with  the  rails,  owing  to  the  sU;;ht  vibration  that  taKes  place. 
If  it  were  not  necessary  to  keep  the  surface  of  the  road  in  goo<i  con- 
dition for  vehicular  traftic,  the  writer  wouhl  much  prefer  the  lines 
to  be  laid  on  timber. 

The  whole  of  our  lin<'s  which  were  laid  anil  were  packed  up  from 
the  concrete  have  gone  badly  at  the  joints  and  (he  sett*  are  continu- 
ally lifting  and  dropping,  owing  to  the  biiniping  of  tlie  ears  on  the 
joint*!  and  these  lines  have  con>itantl,>  to  be  ropacketl  and  repaved. 
In  fact  one  line  about  one  mile  in  lengtli  which  was  filled  in  with 
tar  macadam,  I  had  taken  up  lost  year  and  found  Mome  of  the  joints 
down  quite  IJin.  In  relaying  this  track  I  welded  the  whole  of  the 
joint*  on  the  Thennit  process  (cutting  off  the  tiad  ends  of  the 
rails  and  putting  in  short  pieces)  and  anehore<l  the  rails  at  the  joints 
and  centres  and  paved  tne  surface  with  granite.  The  a]iparatns 
«««d  for  the  Thermit  weliUng  is  shown  in  Fig.  2.  This  work  his 
proved  ver>  satisfactor}'  np  to  the  present.  Of  course  I  mnv  say  it 
is  not  so  perfect  as  would  have  been  the  case  had  new  rails  been 
uiwd,  owing,  as  above  stated,  to  the  joints  being  done  and  the 
rails  hog  backed,  but  the  road  is  not  a  very  busy  one  and  will  last 
for  ycant  to  come. 


can  travel  and  grind  from  this  if  the  overhead  oqiiipinent  i*  ent  off, 
or  in  i-aae  of  conntniction  where  the  same  has  not  W-n  completed. 
The  machine  is  tilted  up  with  a  complete  set  of  drilling  apparatus 
for  drilling  longitudinally  and  vertically,  or,  if  required,  nt  .any 
aiigle.  which  is  very  useful  and  can  be  ran  from  either  motor.* 


Flo,         TnKRMIT  WKUtlNO. 

One  of  the  points  reipiiring  the  attention  of  the  peniiaucnl  way 
eonKtmctor  is  that  of  the  bondmg  of  the  rails,  or  other  meana  adopted 
for  reducing  the  electriral  resistance  of  the  mils  as  a  return  for  tlio 
current,  and  it  is  self  evident  that  the  nearer  we  can  get  to  a  con- 
tinuous rail  the  lietter  will  be  the  conductivity  and  the  Ics-t  danger 
of  electrolysis  due  to  stray  current  to  gas,  water  and  other  metal 


I'm.  i.—>'.»r.n\  UtiL  Ohimxji  «xi>  Dniixnto  An-Aiuiih,  bt  Mi.s^iw.  Aiit>  Cii.ima  *  Co. 


Ttie  life  of  local  setts  nn  busy  thoriinghfarr-s  was  cenainlv  not 
more  than  three  or  four  yearn.  thuM?  next  to  the  rail  wearing  down 
c|uite  8in.  in  that  time.  I  have  had  little  <ir  no  repairs  ax  yet  on 
tracks  that  have  been  anchored  down.  It  is  advisable  to  um-  luicliors 
oftenir  on  curves  than  on  the  stritight  as  the  rail  dovM  not  sit  so 
well.  The  wcar-and-tear  on  tho  metals  in  Halifax  is  very  great 
owing  to  the  steep  gi-ndieutd  which  necessitate  the  constant  use  of 
the  slipper  brake. 

I  think  it  is  essential  that  every  engineer  having  under  his  control 
tho  eonstmction  and  maintenance  of  permanent  way  should  have 
possession  of  an  emery  rail  grinder.  The  one  in  use  at  Halifax 
(Fig.  3)  is,  I  think,  up  to  the  present,  unique,  it  being  the  only  one 
of  its  kind  so  complete.  It  was  built  by  Messrs.  Ames  Crosta  &  Co., 
sanitary  engineers,  Nottingham,  specially  for  Halifax,  and  is  fitted 
up  with  an  electric  motor  so  that  it  can  travel  and  work  from  the  | 
overhead  wire.    It  is  also  fitted  with  a  I'i  h  p.  petrol  motor,  and  | 


I  pipes.    I  have  had  aoiiio  tests  tiiade  of  the  electrical  resistance  of 
Thennit  wcMing  and  otherwise,  with  the  following  roKults  : 
1 .  Taking  a  solid  rail  8(1.  long  as  a  standard  resistance. .  0'0000<'i7  ohms. 
'I.  WilhThermitweldedjoint,  without  bonds,  same  lon^'th  (h(X)0073  „ 

3.  Ditto  ditto  with  one      ditto  O  CKKKNiT  „ 

4.  Kiahplates.  sole-plate  and  two  bonds,  newly  constructed  O-IMXIOTH  „ 

5.  Ditto  ditto  after  two  ytars  . .  0-(IOOOt»  „ 
The  welded  joint  has  a  considerable  value  lucchanically  by  giving 

increased  strength  to  the  track.    In  proof  of  this  I  may  mention 

*  The  makers  inform  iia  that  the  machine  is  fitted  with  carborundum 
grinding  wheels  carried  by  oomponnd  slides  constructed  so  that  the 
grinder  may  be  moved  logitiidinally,  transversely  and  vertically  to  the 
rails  to  be  ground.    Both  rails  can  b«  ground  at  one  setting.    The  grind- 
,  ing  wheels,  whieh  are  clcarlv  rhown  in  Fig-     *rc  driven  from  the  motor 
{  by  a  flexible  steel  shaft,  and  the  drills  are  actuated  through  the  ttexiblo 
I  shaft  shown  in  the  centre  and  front  of  the  illustration.— Kn.  E. 
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that  I  Imvo  nioda  a  inmiber  of  tcstB,  and  in  all  instancvs  tbi?  rail  liaa 
broken  and  not  the  joint.  The  lay  out  of  the  curves  is  an  iiupor- 
tunt  item  in  the  niaiiitenance  ao««unt,  a»  vdM  be  gathered  from 
the  followini;  inHtancv  had  a  curve  with  a  radiiiB  of  HOft.,  the 
xvheel  bnsti  of  the  cur  wan  Oft.  6in. ;  this  cnr\c  never  lasted  a  longer 
period  than  tlx  uiontliB,  but  isonic  '2J  yearn  ago  thiti  was  altered  to 
a  4r)ft.  radius,  and  it  is  little  worse  to-day.  On  many  of  the  i-urws 
which  arc  SSft.  rodiua  I  liavc  to  pnt  in  a  new  check  rail  at  intervals 
of  about  nine  months. 


MOTOB  STARTING  PAHBLB  EQUIPPED  WITH 
CIRCUIT  BREAKERS. 


The  genoml  practice  of  using  a  neparatc  »wilch  piuiel  for  each 
individual  unit  in  a  motor-driven  workshop  or  factory  has  much  to 
commend  il.  Before  the  introduction  of  this  system,  and  in  those 
inRtiillations  where  it  is  not  yet  uiscd,  main  and  starting  switches,  eir- 
euit-breakers.  fuses,  fee,  have  been  nioiuited  in  the  most  convenient 
places  available,  which  are  often  neither  safe  nor  posscKsed  of  good 
insulating  properties.  The  use  of  a  pniper  panel  for  one  thing 
ensures  the  correct  mounting  of  t)ie  apparatus,  and.  if  it  is  so 
arranged  iks  to  be  easily  attached  to  the  franm  of  the  machine 
operated  by  iu  motor,  it  provides  u  method  of  control  that  is 
unequalled  for  convenience.   The  acconipanyini;  ilUiHtnilion  shows 
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a  Wcalinghousi-  startmg  panel  cmployi-d  in  this  faKhion.  Il  is  for 
direct  current,  and  is  fitted  with  n  Iwo  pule,  type  l>,  circuil-breaker 
instead  of  the  customary  awit4-h  and  fuses.  'I'lie  circuit-brealicr  is 
especially  adapted  for  this  nw.  as  one  pole  is  connected  m  each  side 
of  the  circuit,  the  polf»  closing  independently  but  tripping  sininl- 
taneonsly.  In  closing  the  circuit,  if  there  in  a' short-circuit  or  over- 
load on  the  niouir,  the  pole  lirst  clos«<i  opens  immediately  upon  the 
closing  of  the  s<i'ond,  thus  instnnily  interrupting  the  circuit  ami 
preventing  damage. 

The  circuit-breaker  is  strong'y  built,  with  lew  narts,  M<iae  of 
which  ire  small,  and  is  provlilett  with  hinged  movable  conUcts  of 
the  brush  type,  with  carbon  tips,  to  which  the  current  is  shnnci'd 
when  the  circuit  is  broken,  thus  preventing  sparking  at  the  main 
contacts.  The  circuit  im  fully  broken  at  these  coiitactK  befotv  therc' 
is  any  movement  of  the  carbon  tips.  There  are  no  springs  except 
the  strung  strip  of  spring  steel  which  carries  the  carbons,  the  blow 
of  the  armature  tending  to  open  the  Bwiteh  und  not  simply  toreleas*- 
the  moving  parts.  We  are  infonneil  that  the  device  is' reliable  in 
Its  ai'tion  and  may  be  adjusted  for  various  loads.  These  panels  with 
circiiit  brenkerx  arc  I'uniished  in  two  Klylvs— those  with  field  rheo- 
stats (or  motors  requiring  !<liiiiil  field  reifulaliun  for  varyuig  speed, 
and  those  without  field  rheostats  for  cun^lant-spei^sl  motors. 


With  Westiiighouse  molont.  a  starling  rhc»8tat  with  ininiuiuni 
\'oltag(i  release  is  generally  employed,  and  as  soon  as  the  supply 
eurrvnl  is  interrupted,  the  rheostat  automatically  opens  the  circuit, 
making  it  impossible  to  damage  the  motor  by  restoring  full  line 
pressure  when  it  is  standing.  The  field  resistance  ordinarily  pro- 
\  ided  with  Westinghousc  motors  is  mechanically  strung,  and  will 
stand  continuously  the  field  current  of  the  machine  with  which  it  is 
used  in  any  position  of  the  handle.  In  addition,  no  combustible 
material  is  used  in  its  construction.  The  slab  of  the  apparatus 
illuslrat«d  is  of  slate,  with  a  dull  black  marine  finish  harmonismg 
with  the  black  oxide  finisji  of  the  switches.  When  or<lered,  brackets 
are  supplied  for  wall  niountmg,  or  gas  pipe  frainc!))  of  rigid  construc- 
tion (such  ns  itre  us<'<l  with  the  Westinghousc  Type  7  B  panels)  arc 
provided  for  mounting  upon  the  llnor.  In  capacity  these  panels 
nmge  from  '  li.r.  to  M  ii.v.  at  1  It)  volts,  and  from  A  H.i-.  to  100  H.v. 
al  '220  volt*.  The  size*  vary  from  1  lin.  by  2Jtin.  by  tin.  to  20in.  by 
IMiu.  by  1  jin.,  aoconling  to  the  spare  required  for  the  apparatus. 
In  capacities  up  to  10  n.i>.,  lll>  volts  and  18|  n.f.,  220  volts,  panels 
wilhutil  field  rheostats  are  made  with  front  conncctiimi  if  denired. 


YEQETABLE  AIITENH>G  FOR  WIRELESS 
TELEGRAPHY.* 

The  experiments  described  below  were  conducted  principally  at 
l-'ort  Maaon,  Kan  Kraiu'iaco,  California,  where  the  United  St«t«s 
Signal  Corps  has  a  wirelesa  telegraph  station,  and  between  this 
point  ami  Atcatra?.  Island,  San  Francisco  Kay,  another  wireless 
station  of  the  Signal  Corps,  at  a  distance  of  about  1}  miles.  Later, 
tlie  Naval  Wiremim  Station  at  Verba  Ituena  Island,  at  a  distance 
of  'I]  miles,  was  also  used  as  a  transmitting  station,  through  the 
conrtesy  of  Admiral  Whiting.  t°nit«<l  Stat*>s  Navy.  A  grove  of 
eucalyptus  tri'cs  on  the  lawn  in  Iront  of  Major  GenenJ  Artliur 
MacArthur's  quartern  at  Fort  Mason,  was  utihsed  as  a  receiving 
station. 


la) 


(b> 


(•> 


Barth  Ltnu 

Fi<..  I.  -II,  I.ocal  Battery  :  U.  Ground  Connection  :  M,  MiemiihMie : 
N,Ti«e  ConneetioD  (opiH-r) ;  I',  Tic*  Connection  (lower) ;  8,  S  ft.  hwilth ; 
T,  'IVIeplmne  Reeriver. 

In  testing  the  olTects  of  dilTon-nl  arrangements  ol  receiving 
circuit,  and  of  cnpaeities  and  induclauces  in  its  branches,  it  n-as 
more  convenient  to  usi'  the  station  nt  Fort  Mason  for  transmitting, 
which  is  al>ont  ^<'2llyds.  distant  from  the  trees  utilised  as  receiving 
antenna-.  The  transmitting  apparatus  at  Fort  Maaon  consists  of 
a  small  .Xpps  imliiction  coil  of  abonl  4in.  spark,  an<l  a  vertical 
antenna  wire  suspended  from  n  7.~>A.  polo  situated  on  a  blutf  about 
HOft.  above  sea  level.  This  was  oni-  of  the  first  wireless  stations 
installed  in  the  I'niled  States.  The  detector  used  consists  of  a 
simple  microphone  made  by  partially  fiHini;  a  small  ebonite  tu)>o 
with  the  regtilar-sl)tod  spherical  carbon  granuh's  uk«<I  in  telephone 
trniismillers,  and  by  imbedding  therein  two  sn-el  newiles  as  elec- 
Inxles  HO  that  they  nearly  touch  each  other  at  the  central  part  of  the 
tube.  This  apparatus,  which  serves  to  gi\e  roughly  i|uantitativc 
results,  decoheres  itM>lf  n>ailily,  an  occasional  slight  tikpping  with  the 
hand  being  all  that  is  retpiired  to  keep  it  sensitive.  A  head  tele- 
pluiiii.'  was  used  to  interpret  the  signals. 

.No  attempt  has  Wn  maile  thus  farlo  deteriniiie  to  what  nitimalc 
distances  this  method  may  he  employed  for  wirelexs  signalluig, 
since  this  is  dependent  upon  iniuiy  things,  notably  high  power  in 
the  sending  apparatus,  and  extreme  sensitiveness  in  the  receiver. 
The  experiments  ilescribiHl  have  reference  to  the  general  features  of 
the  phenomena  obm-rved.  The  wave  length  employed  in  niixt  of 
the  tests  was  alwiit  IlOOft.,  correspoiuling  to  a  frequency  in  free  space 
of  ;V'27  X  Ity  ptT  secuud. 

In  Fig.  1  ore  shown  three  typical  arrangements  of  receiving  cir- 
cuits, which  have  been  found  ctlicicut  in  practice.  In  thii  figure  a 
growing  tree  is  represented  by  the  double  line.  In  Fig.  1  (ill  N  reprc- 

*  Abstract  ofa  Keport  by  Major  (imagt  0.  Kqaier,o(  the  I'.S.A  Signa 
Corps 
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tenU  a  poiul  o(  electrical  contact  with  the  trc«,  luacb  in  any  oon> 
vnitiidiMaBWi  •aeh  m  bydrivinff  aooHmary  inn  bmI  or  piaioto 
Iht  tUMi  ynfMaU.T  thnra^h  <be  onter,  living  Mrt  ihaiwx.  The 

mint  G  nqweacntc  »  ennilucting  contact  with  tliR  earth,  luadc  by 
oriying  S  metaUic  then  m.  M  iti  a  microphone,  T  a  telephone, 
and  B  a  source  of  E.M.1-'.  In  Vig.  1  !7i(  and  (<■)  the  ooRwrnniding 
letters  reprenent  siiiular  apparatus.  The  tirat  experinientltiwdwerc 
with  an  arrangement  of  circuiti)  indicattid  in  Fit;.  1  i^)- 

The  electrical  contact  with  the  tree  at  the  point  was  ninde  bv 
drivitif;  a  imi\  into  the  trft>  ifspif  an  inch  or  two  ab- ivc  the  earth 
Hni .  ■■a  tiiii!  till  toiitait  wo'-.lii  he  ili^tii'.ri! \  uuh  ilu:  ticc.  and  not 
witli  till- carlli.  I'hf  wrv/U  uppuniti-.s  iii«e>l  for  ihes*  prt^liniiaurv 
cxperiiut  uts  wiis  fMrtm.  Iv  i-iiiipb  .  consistin);  of  a  few  feet  of 
flexible  lainp  cord,  a  microphone,  with  three  small  drv  cella,  and  a 
head  teleiihona  iMiivar,  maHtUy  mowDtMl  oo  »  tnuiH  hoKi  •hoak 
lOin.  by  liia.  With  tlw  elect rieal  contact  at  the  fioint  P  ramaining 
•talionary,  the  upper  point  N  wan  shifted  np  and  ildwn  the  tree,  the 
effecb*  beinj*  noted.  In  this  pxporiment,  the  Iransmittnig  Htntion 
remained  unaltered  as  fur  us  possible.  Dundini;  a  liiiiiple  sitfiml.  Mirli 
na  the  letter  S.  It  w»>i  fumid  that  ait  tiaon  an  l\tf  dthtaiicc  I'N 
beramo  moro  lha<i  .*!f1,  m  1ft  ,  faint  Bi;'nnlt*  were  heart!,  vditi  h  li, 
V.'eueriil  incrriiscd  in  luiuiin  uith  Ihc  distance  lietwuu  I'  innl  N, 
alonjj  she  tronk  or  sti  ;n  i  l  llio  tree,  up  tO  th«  ({onoTkl  region  whore 
the  iii>t  bnviu'liL'K  )M'L:ari  t<<  tlivcn^ bajraiid  whigit  K  fnitfier  ingneaik.- 
could  not  be  rcrUiinlx  iint,  il. 

In  order  to  ensure  ihiit  tliu  illi-Lth  oliMjt\iil  wi  tv  v  ibtt'  to 

electroiiia^ietic  waves  (roiu  the  Ueu  lUtell,  ikixl  littt  tu  the  short 
antenna  wire  rcprcs4>n(<.-il  by  MN,  m  in}  and  |/<»  Vig.  1,*  caroftll 
exploralioa  of  the  tree  was  tuade,  Ubing  lead  cux  ered  iuaalkted  win 
lipr  Dim  <OBiMalktti«  I'M  und  MM,  the  hMd  eovarioff  ol  tlik  abort 
antamut  being  aanrully  KronBded,  w>  that  tiw  aetnal  xrir*  uaed  wm 
encased  ihronghuiit  in  an  earlh  connected  uielillic  conductor,  which 
would  ell«'lu:illy  scri-cn  the  elcctrouuignetic  waves  from  alfis'ting 
the  wiri>  inside.  With  such  a  wire,  with  the  point  I'  remaining 
stationary,  experiments  wore  made,  showing  thai  as  soon  as  the 
distani-r  I'N"  hfeaiiie  iiiorv  than  hImhiI  Bfl.  fur  thp  pnrtirnlnr  i1i>tjiin>i' 
an<l  iippiirnliK  used,  faint  slglinls  lnt;ftii  in  be  honnl  I  'pMri  ri'innviiii; 
tilt'  t<  niiiriitl  an  inch  or  two  away  from  the  tioe,  stiU  k«-«piiiK  >t  at 
till'  naiiii  hoight  nbovo  the  earth,  the  signals  disappuared  itntirely. 
retuiiiuii;  itgaiii  when  electrical  contact  wi»s  restore<l.  These  effects 
increased  in  general  ns  the  dixtancv  I'N  breaiiie  i^-onler. 

Metallic  net  screcu«t  u(  fine  mush  were  also  used  to  protect  the 
«faal»iMn*iiig  fvpanttu,  and  won  plaeaddoM  to  IIm  tree  on  the 
Mt  toward  tbe  neuvlnf  elation,  and  above  the  h«i({ht  d  the  point 
N  for  a  considerable  dlHtancc.  A  tree  »elccted  behind  a  inaiionry 
euibiinkinent  Hft.  high,  and  grouiiig  cliwo  tip  against  the  wall  and 
on  the  side  directly  opposite  the  semling  station,  was  also  nned  for 
receiving  purposes,  so  that  the  whole  receiving  apparatus,  includ- 
ing tlie  upper  contact,  wat  roiisuli-rtiWy  luictw  llif-  surface  of  the 
ground  sustained  '  v  tlic  n  iiiminf;  wiill.  Tli<  <i-  i  imlitioiiH  did  not 
perroptibly  !nt#t)i  ri'  in  n-i  i  ixici-;  siu'iml"  llin!iii;)i  tdi'  tree.  The 
iiiclli.icl  cmplnycii  ni  lhr«'  i \p' ririii  iit"  Im-.  llii-  ilis-iiivivntage  of 
re4|uiriiig  tli«  rt^ituits  to  I'd  interpreted  iiy  relative  intensities  of 
sound  to  the  human  ear,  which  iuetho<l  is  well  known  to  be 
nnmliable  iu  general,  a*  compared  with  any  method  involving 
an  instnunaDti  for  instance,  wbet*  dellactione  tmj  b«  tread  by  the 
eye,  yet  tbe  elbets  were  so  prunouaeed  and  nnmiitakaMe  that  they 
were  readily  cnnftniie<I  l>y  repealed  tests.  It  was  found  that  thie 
Upper  contact  point  N  couhl  he  made  vitlier  to  a  metallic  nail  or 
pin,  driven  into  iho  tree  Intiik.  its  smaller  branclicfi,  or  by  jiresaing 
the  wire  agmitist  its  li  avcs,  bitds  or  tlnwer*. 

Since  a  vi  rii<  ij  wire,  earthed  at  iUt  lower  extrcMiily,  pftsiwsaes  » 
ptil<  iilii>l  iui.il',  luid  a  current  aiiti-iiodo  for  <'li  i-irniinign.'iu'  w!i\i  s 
at  apprwuimately  the  point  whnre  the  wire  inlerovctK  the  earth  lute, 
il  wiw  tliought  thai  n  ^-rowmi.'  tree,  which  can  Ire  reganled  as  a 
vertical  ooodnctiiig  vylin<ier,  eiu-thed  at  its  lower  eud  Uu'tHuh  its 
Mot^yataniiWoiMiMMM  a  mm  wkMVMlMaAncdMtontnl 
ragtan  at  or  mar  tm  inteiMetion  of  ifce  earth  line  with  the  mnlt  or 
■toni  o(  tbe  tree.  Biperiiuent  cunfiruieil  ttit«,  and  the  pouil  P  at 
ikw  bare  of  fbe  tree  wax  therefore  uwi),  ^,-1  iieral,  n«  one  of  tbe 
advantageoti*  points  of  connection  throughout  the  ouperiments,  and 
comparisons  usually  made  from  tliis  point  to  others,  both  up  and 
down  the  Iree  itae!f  on  ilu-  one  hand,  and  in  exploring  the  g^tTmnii 
•urrounding  and  n'ijiu't  nr  to  ili.-  :r<  i  an  tiie  other. 

In  Fit;.  1  <«•'  is  fliuwii  an  arrangviiiont  for  receiving  rliitiu 
]jiuf;iii  iii  i  ffi  i  t-s  Injiii  the  surface  of  tlie  ground  ilnelf  intmi  ili:iti-l> 
fiuiruumitiig  the  growing  trei-.  Here,  as  in  (/'),  the  point  I'  Via^  a 
mutallic  nail  in  the  tree  at  ita  haae,  wlierea«  the  point  ( i  was  at  various 
r«dial  horizontal  distances  up  to  and  somewhat  beyond  Xl^.  With 
tfaii  ■naogemeot  it  was  then  an  ob}eet,  uaing  P  aa  em  tifmnali  to 
espion  btMieontally  along  the  rorfaee  of  the  gnnmd  witli  the  ottier 
terminal.  It  was  found  toat  a  marked  difference  in  elGMta eonid  be 
obtained  by  changing  the  point  U.  relative  to  ihe  baae  of  the  tree,  at 
times  even  as  little  as  a  foot  or  two,  provided,  however,  it  was  in  a 
zone  beyond  6li.  or  8ft.  distance  from  I\  This  minimum  distance, 
however,  is  a  matter  of  the  aenaitiTeneaa  of  tlie  Inetrtuuenla,  aa  wall 
■aof  thepoimrnMdattlwttMaaiittlagrtaiua.  NotowlwwbMii 


olwerved,  thus  far,  relative  to  the  position  of  tbe  piHHt  U  froui  1', 

metrical  diatribation  of  the  root  iryftetn  imuraiately  beoeaith  tho 
surface,  which  raot  ^yttom  readily  oonduett  ateotmungmlle  wavoa, 
ami  may  therelfaro  be  eomridered  aa  an  estonaion  of  theanUDiu  into 

the  earth. 

When  ihe  wire  at  1'  wan  eiuin^ly  removed  from  the  nail  at  the 
base  of  the  tree,  und  in.i^erti"-)  in  the  t'rmjnd  itsiK  itiimediately 
luljaceiit  thereto,  but  mil  a.  tu  iil',  tmi'  liit:^;  iln  ii.'i  i%i  hII,  the 
sijtnals  were  hoart!.  H<>r'i',  Ilirii,  ui'  iin  mci'uing  clectroinftpwitic 
e!il'^■t.■^  witliiiiii  nt:\  lu'lu.i!  niii'.;i,'*.  with  :i:i_v  lorni  ofantii.iin.bin 
directly  from  liic  earlii  in>*li  utiiuitliitu^ly  surrounding  the  loot  of 
tbe  antenna,  and  under  its  electrical  inHueiice.  In  Fig.  I  {a),  which 
ia  a  combination  of  (&)  and  (<-),  iii  represented  a  third  typo  of 
reeaiving  cirvoit  whidi  gave  dtghtly  atrongar  reaidta  than  ahhor 
(ti)  or  (r)  indapendently. 

With  the  tbiae  la^ieal  cinaita  diagmnmatltwlly  indicatod  la 
Fii;.  1.  A  ntiniher  of  esMrimentA  were  tried,  with  the  fallowing 
re»idt»:  -  Idirtinr;  iiiiped<mce  in  MN,  I'iv'.  I  i"'  mid  ■'<!,  invariably 
cut  down  i!.'  ill,  :  ty  of  Ilif  Mi^iiitU,  wlieri:  i.-,  >jui»i  iImht  inserted 
in  Ml*  ilA  jiiiil  ti  I  had  little  or  no  irtVcet.  /V  large  choke  eoil  with  an 
il'  ti  inire.  in.M-rte^l  at  the  lower  eiintaet  I'  of  Ulc  circuits,  made 
priwlicalU  no  ditTfn  tw,  whereas'  On-  redniing  intllience  of  100 
ohlUK  in  the  brai  l  n  MN,  (11,111.1  I'  l.  ui»t  deei<l»lly  iioiiceulile.  .\ 
Kinall  nir  core  eoil.  uimU-  In  wiii<lliig  a  few  tnrni.  of  small  wire,  and 
inKert<.4l  in  thin  branch  of  Ihc  circuit,  cut  down  the  effects  per- 
cepitbly,  vthile  7.000  or  »,00U  uluus  would  cut  off  all  sigitals.  WiUt 
the  unufnoHiit  F^t.  1  («>,  aherti^wiituii  ftvm  m  point  a*  the 
baae  of  m  tree  to  either  dde  of  tlie  ndoronbone.  alteniately,  made 
no  appmsiable  change  in  intensity  of  Hignala.  The  d'>tector  in  tU* 
being  a  micmphone,  operated  by  I'.l).,  and  not  by  energy  or  current, 
attempts  to  increaive  the  effect  in  the  inioropbone  by  a  number  of 
parallel  branches  MN,  made  to  several  separate  metallic  pins  in  the 
tTfp  ;irrninil  its  cirrmiifpfi tspp  nt  thn  bf-yht  \,  and  joininR  (••nrh  to 
till-  .H.uiii'  :i'HiKiia'  ..t  till-  niii-ii.^pli"iii'.  pruJui-i  il  :io  ynTi't-plilili' 
iiu'ri'iLso  itj  iMtr'iiriits ,  WHS  I' \ pi'fi I'l I .  '1  lu'  MUiii'  iiiriv  lie  ?alil,  iif 
i  inirsr,  «i[|i  ri:^;p.j.'t  tu  hulistitutii:;.^  fiM'  tin-  niiiuli'  Ui.  tnliu'  f li'i-tiiiiie 
I'  at  (he  iMUte  ot  the  tu  t  tteveral  sacli  point«  connected  in  (laialiel 
to  tbe  microphone. 

Kevetal  treea  ot  a  Urge  grove  were  connected  in  parallel  l>y  join- 
ing the  opper  tonninala  thereof  to  one  temunal  of  the  microphone, 
the  other  terminal  of  the  micropbone  being  to  earth.  Here,  again, 
slight  increases  were  shown  upon  Cutting  in  ditfcrcnl  trees  in  sue. 
cession,  singly  and  in  coiitlnnation.  Tho  slight  differences  noticed 
weir  probably  due  li)  difference*  in  si/e  and  chiwacter  of  the  trees, 
the  rcsnltant  effect  upon  the  niiervplionc  being  merely  tlmt  of  the 
most  efficient  tree  nf  ttip  nntnKrr  Mnj;  n^ed  at  any  one  time.  In 
an  efti'i't  t.-  tleteniiLii.:'  iiRini'.  fur  in.  riusiiii;  nnil  i-uiirt'iif rating  a 
greater  pri'[xirtiiiti  uf  tho  eleelrijiimt;Tii  lie  waves  absorbed  by  the 
whole  tree  >\  st, m.  juid  lorloeaUriiiK  ilie  etTecl  at  the  proper  point  in 
the  receiving  eireuit,  tlie  ttdlowiiiti  tiigiijtieani  experiment  was  made. 

Witli  the  arrangement,  l-'ig.  1  several  otlier  oontaele  were 
prepared  aruuud  the  circumference  of  the  tree  at  N,  and  alio  at  P, 
and  thcee  •hort-«ircait«d  hy  wires  direct,  afifording  imetaUie  pathi 
for  the  waves  to  reach  the  earth  other  than  the  one  actmilly  eon- 
laining  the  microphone.  Not  the  slightest  diminution  of  the  signal! 
could  bo  noticed  upon  connectine  such  short-circuit  wires,  oidier 
singly  or  iu  coiiihiiintion,  pmvidea  only,  of  coarse,  ihe  short-circuit 
was  not  bolweoi)  the  ui  iniil  imiU  used  in  the  receiving  circuit,  but  was 
confined  to  other  lenninnl.s  in  llie  trpt^,  pven  when  very  close  thereto. 

This  cxperiusent  hImim's  tlmt  tin-  (•li'rtrniuiif.'nilii'  <  ll'i  ct5  utilised 
In  the  ningie  circuit,  nImiwii  ii.  i''iK.  1  I'.i.iiri-  but  it  mtv  nmuU  pro- 
fHirtiuii  lif  tlie  liilul  i  tVi  cl  iil>sorlK  <i  'iv  tJi>'  wliolr  tree  syiiteiii-  "rhis 
iiiiiii'iili  1.  llial  i(  kve  116U  a  wa'.ti  lii.'tefSui'  wiiich  uperatea  by  elec- 
tri<  .il  I  III  rg,v  inKtcftd  of  l'.l>.,  we  can  easily  magnify  the  effects. 
Manifestly,  lliis  can  bo  done  by  surroimding  the  tree  at  the  selected 
»BP«r  pamt  >ewMbMlin|  nwg  or  coMar  containing  many  imetallfe 
wnBtneiii  iiitb  the  tree  ileelf,  thereby  moltiplying  and  ooneenbttting 
at  the  4etoetor,  ahuoai  at  will,  the  proportion  of  the  eneniy  ol  tho 
eleelraaiigoetie  waves  absorbed  l>y  the  tree  syslent  aa  n  whole-  In 
slndlar  manar,  the  point  P,  at  the  beee  of  the  tne,  onv  baeome  a 
conduoting  lins  or  eollar,  with  mai^  aatoal  eonttMta  with  tfae  tree 
itself 

If  11  wire  is  attached  to  tbe  niiiiit'  uppri'  tree  contact  which  is 
lunii;  iia.  ii  for  reoeiving.  and  its  other  leniiin.iil  t«uclied  in  suooes- 
,siiin  tu  iitlu  r  eoMt.if  Ls  ivldnj,-  the  tree  nearer  .mil  nt  iiror  to  the  lower 
contact  y^)\ui  1'  ut  tlie  iiiiiirophoiie,  then  a  pi  teeplible  decrease 
in  intensity  of  tlu^  signalx  is  noticed  as  the  lower  contact  1'  is 
atiproached  ;  this  oporalion  cauaos  the  signals  to  olmoei  entirely 
diMmpear  when  thia  win  ia  touched  to  the  tree  within  a  few  iadica 
ottnepointP.  In  the  latter  eaae,  a  lower  Impedance  path  to  earth 
than  that  through  Ihe  microphone  is  offered  the  eleetromagnctic 
waves. 

The  point  O  in  Fig.  I  (a)  and  (ci,  cm  In-  made  bv  metallic  strips 
or  nets  laid  upon  the  ground,  or  b>  iltiviii<,'  inelallic  nails  or  pins 
into  tfae  projecting  toot  Mctem.at  auffldent  diatancee  Htma  the  Iwae 
cfthatne,  llieporitiaolDMdmnthcffhtoeatwtFaiirtMnh^ 
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to  the  )Ui>t4knt  noiKlint;  station  Imd  im  oUeet  upon  the  reeciNOtl 
Kigrmli),  (li^  inluiuiitv  being  tl«'  Kisittf,  ovcii  witli  the  puints  1',  N  in 
til  cleiui  III  of  the  cylinder  i  t  tin  Tuiik  of  the  tree  oil  tlic  sidu 
directly  upi-o^itv  thf  sending  Htalioii.  In  Fig.  2  ('()  in  »lun«n  nn 
arrangetiicii:  uf  uiuisiiiittiiin  aiilonna  which,  however,  h  is  (•ll.i 
lined  only  ovci  siiuci  distances  up  to  thn  pr«itoiit  tiuiv,  liw 
experiments  thus  far  have  been  principally  ronlinud  to  reccivitiR 
lu  the  Figure,  the  earth  or  ground  iii  luadc  thri>iih'h  iIk'  rout  syblcm 
o(  tb*  gtvwbtg  tree,  and  the  Miuil  W  muni^  KU»(M>ridod,  vmoff  li» 
tew  Itaclf  M  A  mpporting  niMt.  Ettnee  tb«  cupiicii.v  of  a  vertical 
wire  )!*  increased  by  the  prenence  near  it  of  a  vondu<'tor  parallel 
thereto,  tho  efficiency  of  the  amingtujenl  caji  be  vlmnged  by 
varying  the  distance  of  tlir  vertical  wire  frotu  tho  tntnli  of  ilie  tree. 

Attempts  were  uinde  to  note  if  there  is  iiny  acTeening  ctTert  from 
iK'iRliljouring  trees  in  line  with  the  recti vinj»  »tation ;  in  other  words, 
if  l  b  ctroiuagnetic  s.ha<lowi»  are  cusl.  With  the  wave  lengthii  nse'l. 
and  the  di»t"i!ie»  s  involved,  tlie  reBiills  -iocined  c'i|iiiilly  good  fr.  n: 
even  aiutilli  r  ti-  ■  .  injineilintely  behind  u  bank  of  larjjev  ones  in  lirn 
with  the  traiiauiuting  «lnli<iii.    Sliori-eimiiting  the  trunks  of  invh 

Sr  direct  wires  from  coiiliu'tB  nt  u  point  wheri'  llie  initiii  briuirheti 
verge  to  u  tonutnni  iit  the  biue  of  esach  had  no  appniiablc  iulluenee 
Ugau,  tba  agnals  being  received  InMu  llM|(bboming  (ran.  A  direel 
eanmt  Mot  through  the  tn-e  by  100  ^mHa  of  Wlory  when  fhrown 
Mt,  off  and  reversed  showeil  nu  perceptible  eft'eel.s  upon  the  sigiialK 
being  received  through  the  microphone.  No  difTercnce  in  iecciviti'„' 
W  noticedt  rewlting  fnnn  the  dilTcrent  wave  lengtliK  UM-il  in  triins- 
initling.  whether  from  tho  Fort  Matiim 
dtation,  AlciUnu  luluiid  ittiition.  or  the 
Naval  !.ti>lion  at  Yerbsi  Itueua  iidaiid. 
No  etleetd  were  observed  with  a  tele- 
pS;iiii.  iii  verier  with  n  source  of  E.M  1  .. 
and  eiumected  directly  to  two  .•iuiaU 
needle  elecirodeit  inserted  in  the  wmooth 
living  Riirfftcc  of  the  iunei  bark  of  the 
tree.  -  Tbto.nmilt  mw  mpsoled.  but 
tberapciimont  abmiM  be  more  hopeful 
if  thiD  VftVeH  were  made  to  traverse  a 
pOlttoB  9f  a  minute  livmg  hair  rout, 
as  we  would  then  be  dealing  with  an 
elfctrolvtic  detector  built  up  of  vege- 
table ceilfs,    A«  indii 'itini!  tin  .  .nlrrnf 

MlHgnililiii;  of  till'  iilluiLi-   r<  <;sliiiM'c  in- 
Volh'ed  iti  iheiie  expeiicK  iils,  it  iiiiiv 
statedtliat  in  a  euonl > |ii  i-  iri  i- ni.ijut 
16in.ludi«n.therp.wti»in.  t  Ulweeii  two 
'  iMiti  J6lt,'aparl  wa«  about 'i.jiOO ohms. 

In  (he  CMM  nMatmedthenaiteniMelrciuuforeutiallv  was  greau>r 
than  that  luensured  over  tiM  Mme  distance  vertioaUy,  or  with  the 
gTMill  of  the  wood.  In  (KM  fMMscssing  a  wet)  dafiuM  bMuiwood 
the  effect  of  girdling  is  proiiouneed,  Hincc  in  -iueh  a  tree  the  only 
living  portion  in  a  comparuti\  cly  thin  outer  layer,  the  central  [lortion 
of  heartw  <>c<1  !«  inp:  pra.  tu  ally  dead  and  free  "from  mip.  In  eaaeit  of 
rapid  growih.  t.,pcinills  i;,  uitR  chiuate,the  whole  tree  is  practically 
alive.  n:i.i  Hit'  -  iVii  t  i-i  gu<lling,  even  to  ft  considerable  depth,  has 
eowiuinitnelv  littli  inilueuce  on  thi'  n.t-  i-iiied  ohiuic  rciustance 

As  an  e.\ampie  :  In  a  young  eucalyptus  tree  at  the  I'residio,  San 
FhmeiMMl,  Win,  in  diameter  and  aount  W)ft.  high,  the  reM»tancc 
*n  alUmreil  between  two  point«  cm  the  tree  trunk  15ft..  apart,  and 
WW  fumd  to  be,  fi,4S0  ohms.  After  complttelv  ginUing  (he  tree  to 
a  depth  of  l^in.  for  a  dietanee  of  about  2ft.  between  the  eleolrodcti, 
another  incaaureinent  wr taVrn  n-,  or  the  same  dietance,'  the 
reuHtance  wan  foiuid  to  Ic  li  :•.  ihina. 

The  eHiciency  of  an  elevate<l  capneity  area  attached  to  an  antenna 
IB  not  wholly  de|ieiulent  U|>on  the  eMmit  of  such  area,  but  aluo  upon 
itfl  geneml  eontigiiration,  or,  in  other  words,  upon  its  capacitv.  In 
like  uuinner,  the  elliciency  of  an  artificial  earth  for  grounding  lui 
antenna  doe^  not  wholly  dijH-nd  upon  the  urea  n(  tlie  plate  buried 
in  the  earth,  but  aUo  U(>on  the  uhape  ami  .ii  pusition  of  hucIi 
i>urfii«e,  it  having  been  observed  that  a  jgiven  aien  ol  earth  plate  is 
man  dHoieilt  in  (lie  ftmii  of  »lri|i8.  radiating  out  from  a  eonimon 
poinl,  at  the  foot  of  the  antenna,  than  iu  the  fonu  of  a  single 
•irculur  plate.  It  ap|>eara  [MaiBUe,thenlons  thai  tlia  inanirold  and 
varied  fonuH  an.i  ishapM  A^ven  by  natim  ttt  the  leaf  suT&oee  of 
vv<,'ciation,  ad.-ipi  thciii  for  abHorling  elwlniaiaguctie  radiation : 
while  the  general  conligurution  of  the  root  ayMeuie  of  trace,  Wu 
sisting  of  larK'e.nuhal  root  trunks,  proceeding  out  from  ;i  ooiiimnn 
stem  and  luppleuieiited  by  iunuiiit-rable  branehcs  ami  niicrt>»e<>pic 
hair  roots  luul  rootlelM  tilled  with  ci.nihicting  tluiJs,  is  not  dl  iitnte-tl 
for  the  conduction  of  electroin;»giit-tic  wa\es  into  the  crtli.  .\>;;»in, 
the  strength  re<piirod  in  towers  and  )na.-(ts  (or  supjioiting  iinleiui;i 
wires  iff  proMii'  1  m  th-  antennn  h<'te  hii>;f.'Lfled,  sinre  it  great  tree 
Wilii  it«  natlinJ  li..;i>..  s.s<>-(  and  it»  root  i«\htem  often  extending  deep 
into  the  earth  is  well  de^^iu'ned  to  re!«i»l  the  eleiiienls. 

\Viii»:i.h>»  TKt.i;rnM-nv  k.h  Mh  ihiiv  1''iki.d  ()p^.R\Tlo^^. 
In  order  to      l    hIk  i  1. ml ,  .,|  In  .    than  those  available  at  I'ort 
Mason,  Calilonua,  a  telegraph  auto-car  recently  pardioaMi  for  the 
Signal  Corp*  of  tbe  Anui>,  wm  tnuponriijr  filled  with  the  ncceewry 
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trauiiinittiiig  apparatun,  and  u  tour  luade  through  Santa  Clan  tal 
.\huneibi  counties,  California,  installing  and  operating  tield  Mndiiic 
and  receiving  HtaliotiH  at  various  points  along  the  route. 

The  electric  power  reTiiired  wru  in  tho  fonii  of  two  suisU  portaMo 
r.inrii>{C<  butteries  of  10  \oh"  cuAi.  w'uiAi  svrre  uv:d  tu  rxcitc  tt  large 
.\pp;i  coil.  When  a  \i\  v  wii-i  usi  ii  to  huppoi:  •.)k'  Heiidiii;;  licria),  the 
"  earthing ■■  was  lu'cvrinplirlu'.l  tlirim;;li  ihc  ro-.jt  syttt'iu  el  Ihi' 
Itsel  (  by  alta<:luDg  a  wire  to  one  or  more  i  ron  nails  driven  mto  il6  base. 
Xhe  Uw  MBDi  WW  utiliaed  to  eoppori  the  aerial,  tbe  wljr  niiiiliiiil 
soaiuetiBn  Ibanwith  bengal iubaee  Several  kindi  nf  tceu of 
variotH  flisefl  were  need  for  leoeivio^,  tueb  aa  willow,  pine,  spruce, 
oak,  *c.,  and  a  marked  diSirenee  in  effieiaoqr  obearved.  A  tre« 
with  linle  leaf  enrfaoe,  and  gntenlb  diy  and  anhMltfqr,  ie  difficult 
t<i  ti  -  111  all,  even  for  very  abort  oiiMiMea,  while  a  tree  perftdljr 
ill  ul  behaves  a*  an  insulator. 

Aftor  a  little  practice,  two  men,  a  sergeant  mul  corporal  of  the 
Mfnal  <'orr»,  one  a  i;oo«I  lineman  and  the  other  the  chauffeur  of 
rhc  machini',  who  also  acted  as  telegraph  operator,  could  inttal  b 
si-iiihii)-  stniion  in  lU  to  lo  minutes.  A  rooeiviug  otatiou  i»  even 
b'ss  iroubb^  to  irii<l.al,  since  there  ia  mulhing  to  tcaiMgpan«Mi|tiriiit 
eiin  be  carried  in  the  hands. 

K.M.Fs  IN  OtloM  I.Mi  TllKKs. 

in  the  course  of  tliese  experiments  it  wii«  df'<<ired  to  measure  witll 
a  Wheatatone  bridge  the  eleelrieal  ^e^'i  Mikiii  i-  uf  vegetable 
cells,  such  aa  betwe<^n  metallic  cleClrtHli  s  in>ii  rtrjd  m  (he  trunk  of 
a  tree.  In  attempting  #uch  liUH'i.ireinent'i  il  l>e;:iiii«  evident 
that  there  are  K.M.F.a.  preacnt  in  growing  vegetation,  wbith 
are  exhibited  in  thil  esM  hf  dw  itfoafe  dyftenl^  uftuimti  k 
making  any  aeeniale  HMMmMBMiti*  ttf  teaEMuiee  at  aB.  dw  M 
the  continued  unbal«neill|(  af  the  bridge  by  these  E.M.F.».  lb* 
phenomenon  is  complicated,  and  considerable  experimental  cm 
and  many  observations  upon  dlfletent  kinds  of  trees  in  v«noi» 
location*  and  in  dilTorent  kinds  of  weedier  would  be  needed  to  cImf 
up  the  matter  satisbctorily.  For  instance,  unless  platinniii  or  other 
noQ  Oxidisiible  electrodes  are  employed,  tf  i< \uiuUl  1m  v.  Unii  r&rt' 
caused  by  the  vepptnblp  nciils  of  the  sap  of  the  ti  ci  in  r  Mitii«t  «ilh 
tbe  metallic  elcciroili  inib^'d  icd  therein,  and  ai-n.  unl.  -i  iiifldified 
by  the  t«NJ  itfielf,  we  would  expect  a  difference  of  litjn iiituJ  helwif^o 
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an  electrode  at  ihu  Immj  of  a  tree  aiid  one  iiitjlu^r  up  the  tree,  BOse 
the  upper  atmoaphere  is  poeitive  with  reapect  to  the  earth.  AfWr 
it  bae  been  shown  thai  a  li^'iug  tree  »crvee  as  an  earthed  e<MMWW> 
and  ii  aemitiTe  to  elwlrieal  disturboucee  outaide  «(  itettf.  The 
reaietanee  neaanred  evidently  depends  also  npon  the  nM  mm  MMfe 
of  the  electrodes  used,  kc. 

\  suitable  electrometer  was  not  at  hand,  so  that  in  order  lodMt^ 
mine  roughly  tbe  general  clianeter  of  theiM>  phenomena  Mtiti- 
observation))  were  talien  withaWeaton  Laboraloni-  Standat'l  mi  b 
voltmeter  with  a  diagonal  scale  capaM"  n(  inilif  uIti?  K  M.I  - 
nnall  as  0-00002  of  a  volt.  Severul  i  ii  v.:-;  wero  tai<eii,  l-iit  suffiikJrt 
res^larily  wa«  not  observed  to  Bnabli>  any  adt  juiUti  lliBory  W  iw 
mlv.uKLvi  lit  pri'sont.  An  electrostatic  i:istniiu<>ut,  whow  rt>adii>?* 
are  independent  of  the  ohmic  resistaac<:!  between  the  eleciradts. 
should  bo  used  for  such  experiments.  , 

The  curve,  Fig.  0,  exiiibils  the  volt-titue  variatiooe  elMCVl* 
b^ween  two  poinle  in  the  troak  al  a  aaad(y|tue  tree,  ooa  aMb* 
haee  of  the  tree,  and  the  other  at  Vh.  etevatiom.  Hie  <h<*™"' 
contacts  were  made  by  inserting  iiictiillic  pins  in  the  tree  itself,  no 
earth  connet-lions  being  nxcd.  The  re«iKtance  of  the  tree  between 
the  electrode*  waa  about  6,l>i0  ohms,  which  was  large  in  comparison 
with  that  of  the  voltmeter,  and  the  r«a«liiigs,  therefore,  do 
repr(!««nt  actual  values  of  the  vollaft"',  !«;;  -^rrve  merely  to  not* 
t;eneral  diurnal  variutiuiiK  in  a  paruculur  <  mh.'. 

From  this  curve  it  is  observed  that  u.n  iippr^  rii;it«rt  is  !'<'*'.''[*' 
with  re-^pecl  to  0  ••  uin  at  the  base  uf  th.  ulih  iigh  «Iign' 

rcversalu  of  very  small  value  and  eomparutiveiy  sadden  change*, 
evideritlydne  to  eaases  out.iide  the  tree  itself,  were  noticed  eevertl 
tiuuia.  ^nieae,  iiowever,  were  too  small  and  too  sudden  to  be  ne^ 
on  thiaaeale.  The  obeervationa  for  tWa  earve  were  obtained  kgr 
halt-honr  rea^Unga  over  a  period  of  91  honn,  during  n  great  poraoa 
of  which  a  severe  minatorm  wft-<  msiii?.  The  day  in  general  w 
estremely  cloud v,  with  little  siui  Ii  lij  peara  from  the  curve,  ln»| 
from  S»  p!m,  until  0:90  a.m.  the  K.M.F,  was  too  small  rppwifi 
l.v  thf  instrument,  and  that  the  principal  changes  oociii  r.-'.l  Ik  r  vw'ii 
^•m  p.m.  and  tf  p.ui.  and  between  SdK)  a.ni.  end  U  aju^  with  aoou^ 
tine  between        ji.ul  aud  4  pjn.    Variations  of  the  c<.H-r< 
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'tttw««a  the  lowrr  tree  tcrtDirukl  tad  |1m  eMlll  Unlf  in  eoRinara 
.fifily  Urge  and  indefiniu  in  nwnnnri  M  hat  bam  0lMen-e(l  trth 
^Mray  Miorat  dm  to  earth  curr«nt«  pro|>«r.  In  examining  the 
tamm  Fig;  9i  U  is  interesting  to  noie  that  two  of  the  nmxinuini 
change*  ormrn^,  one  in  \h»  enrly  evening  an<1  <innt)ii  r  in  ih«  enrly 
laonuii;^-,  ulnAiL  I'i  honiH  aiiatl,  ur  lU  about  i!h-'  piri  'ils  uhi-n  the 
gt>nrrftl  intiuf  in-f  nf  the  s'.tii  ilnriii),'  the  tlay  in  withdrnwn  for  the 
iii^iit,  ftiiil  in;a;n  wlnui  it  r<'a).pi-iiri  im  tlic  morning  nfler  A  long 
{j&iiod  of  d&ikii£&a.  lu  olhei  cjutsn,  ihi;  ttrtuXnigt  between  electrode* 
a  &hort  distance  apart  indicated  a«  much  a*  8  iuillivolt«,  and  as 
Uaie«  the  temuDal  at  the  baae  was  positive  inatead  of  n<^alive. 

KmirtMiwi  WW9  tmm  wiii^y  ineawwdrt  iii[Jitth«>  m  th»  dny- 
iBBH,  aa  the  balaiieing  of  tlielin^e  wm  Ami  mora  icadOjr  olrtaiDM. 
According  to  present  theory-,  during  the  diiylight  the  nir  iii  filled 
with  electrona,  carrying  poeitire  luid  negative  charges  of  electricitv 
which  are  more  or  leas  rccombined  during  the  night.  Tn  th'.9  mn- 
neetion.  it  in  intereating  to  note  that  it  is  stat«4l  )'s  o'.i'.'T 
Tjodf^.  in  «  footoola  to  nia  Royal  Society  IfN-tnrr  of  iM'i  l,  tlmt  Ik 
found  tliiit  lo.ivtH  lit  geranimusdiacharge  t'ui-itLN  I-  .  Ifott  iticulinii  tr.c 
time*  as  tiuickh'  as  nagative  iiiid«r  the  action  of  an  ore  light,  ]'!vi- 


■ARTfiiNa.* 

■T  w.  w.  ucm. 

Thi>  (ilaiigow  Corporation  haa  for  the  pant  six  yearn  conHi.Htt  ntiv 
refuted  to  conueci  inataUatiou*  in  which  a  inel&l  sneathing  was  used 
aa  a  Hotoalioa  krtba  iriiiiy  lad  aa  »  oMiiM  oi  aan;]riiig  or  aoi^^ 
iof  tM  eondnaton  ntdan  il  via  aaittad  a*  ana  poiat  at  laaataod 
atooMaaUy  connected  throngiMrat  Ha  entira  iemitb. 
'  Gma  pipes  should  not  be  Mad  aa  aanh  aannaationB,  as  freqnentljr 
the  carrent  which  flows  to  earth  when  a  condnctor  gets  in  cont«ot 
with  an  eazth  is  sufficient  to  melt  a  aoft  metal  pipe  ;  and,  further, 
the  method  of  jointinp  a  gus  Hmnfh  pipe  of  trx?n  to  a  nmin  Kat  pipe 
oftpn  not  make  a  ;^'O0i.i  elfCtrii':il  contact  In'tween  the  briincli  ftiil 

iimiii,  tlic  LrRiii-h  pipe  being  in  some  cases  insulated  by  brownpaper 
and  wliiu^  lea.!.  A  iMlar  pipa  ia  aixnoat  unlTenalty  uaad  m  an 
earth  coitnection. 

[  to  earthiag  and  lMaH|lii|i  fa  tike  geoaral  ndes 

 '  ^  for  the  supply  of  uaaliiiaal  anaiggri  isstied 

bjr  tUa  AMMMiom  k  M  foUowa  :— 
ITmIs  IB.— Oondoeters  emTeying  eonraDl  at  pnaaona  tiaiallim  450 

Toftfi  ranst  be  fntnptptel^  etidriMud  In  tnttsTH"  rtlTitltim  at  lilllihn  lllltl 
f-ntiy  ocmK-ctcii  u,  cnriii.  si'.d  «aoh  (haalkiag  w  Mliig  saafc  aa  iIm- 

tneaii;  eontinaoiu  tbrosgboot  its  length. 

This  rule  is  badly  worded,  inaiimach  aa  any  one  might  at  once 
swome  from  il  that  conductors  Ci'tn  ryiu^  nim>Tita  at  f  t-fxiircs  of 
'ir>0  \  lilts  and  under  need  not  h:.-.  -'  the  t'lt'ii'i.:  ctlii-ii  r.tly  i  tmuocted 
to  earth.  'I'lif  rules  referrint:  tn  n'.rthiiij;  in  u»e  lieiiBi-nl  iiules  for 
the  Pri'vcritiiai  of  l  ire,  mid  tlif  ntiirr  nili  <  to  bo  obaervcd  in  the 
wiring  for  the  uupply  of  eteoUirni  euorgx,  issued  bv  the  <ilnK<;ow 
Corporulion,  are  as  follows : — 

Cliiu$f  3.1.  All  melal-sbeathed  cable*  and  ineial  tabes  or  coniluila 
mo!il  be  perfectly  bnndsd  at  all  joititu  and  effectively  conneeted  tOKi-tlier 
and  (o  earth  by  mean*  of  an  insulated  stranded  copper  ooDdootor  c<|ua1 
iuarfri  to  ttu  nnului'tor  within  iiip  ihpiit!itn(.-.  ■ill*  cir  oumiuil,  tint  ntji 
le(«  [lull  ih<'  .  ,u,v»|.  iit  nf  n  22  S.W.U  I'h'.s  c;krtli  i  Oiul-ji  tor,  h'.wover 
need  not  ha  laiger  tiutn  7/it>  fi.VV  .U.  Xba  earth  oonneetion  mmi  not  tm 
to  a  aail  tiptt  'none  or  gas  pipe,  but  to  a  «at«r-BDm)y  pipe.  This  ia  a 
OMatlUpaakBt  role,  particularly  in  buildlDgsvbSN  thsro  is  a  gas  supply 
tnaauyapiptBg. 

ClaiMK  W^-'All  tieetrie  oandnBtois  ailllt  ta  k«|i  away  from  gas  pipes 
and  most  carafoKy  tnentsted  (mm  them  by  a  spacing  not  less  than  tin. 
lo  thickiMBa,  of  wood,  i(  in  ilr^  jil&rus,  aod  of  tile  or  other  waterproof 
non-conducting  material  in  daaapplaces.  This yaaation  most  b» taken, 
no  matter  what  Byst«tBa(«MogUadoptid.  BfatW  alt«tMaa  Bitt  ka 
paid  to  elauM  S-'i. 

(>iii:  .  till ;  part  of  »  rule  wliit'li  \nnt%  on  l)ii-  siiliji-ct  is  — 
Clauif  43.   JiU  filliDgii  must  be  substantiaUy  imuIniiMl  (ruui 
adjaaitiaatal  alDia,  jMla,  aetaiMiai  JfcPt  aa  aa'io  &\-.:>,-i  iv>ntact  with 
tMn,  wWch  ibI|w  aiaasdawntta  inaalallanal  the  l4i;ii(ili jlden.  Kittini;9 
asposed  to  tba  waaiihH  a«  iaad  Ib  daiap  pJacaa  maat  kaia  tha  laaip^ 
iMMem  »ufli<'irntt]r  fnaalalad  Ikaaa  than. 

During  the  yearn  1902,  1903,  and  l'J04  M  Arcs  »ero  ruportvd  to 
tbo  electricity  dcpHrtmcnt  of  the  lil»«gow  Corponttion  by  the  fire 
department,  an  having  b«i^n  due  to  defected  <dectric  light  instnlk- 
tious.  Txvo  of  tlipBe  were,  iu  the  opinion  of  the  electricity  depart- 
ment, not  duo  to  flcrti-ifity  »t  all.  Of  the  renmiiiiii;:  w.to 
due  lo  tli<  1  lit  It  I  :v- 1  if  giu  pijiuH  liv  ■!  ciifr.iit  i,t'  rltrTii-ity,  Ou-  ius|;il  - 
Ittlioii  in  tach  Imvwig  been  carried  out  ^\U\.  ii:i!;itl.»ihn»Utcid 
cables  ;  eiRht  of  the  tires  occurred  on  iiistallftliMii.-i  uh.  re  the  luetal 
piping  or  metalliv  ahcatliiugof  the  cables  were  noi  properly  eartlicd ; 
aaraa  waM  on  ioataUatinia  wiiora  Iba  inm  piping  or  metal  sheutluriK 
was  earth«il.  The  esoant  of  the  reniaioder  bava  probaikly  no  b«ar- 

•  Paper  rr-^.i  b.  f;,n-  iii,.  (  ;u~-r  v  Loatl  Scctioo  o(  tt*  Inftltoik)*  of 
Eltctrwal  hiogiueers,  Ktbruary  Itlh. 


i  ng  CB  IIm  mbiael  <il  aanUag,  lot  maij  ba  of  aofllgieiii  IntoMal  10  ba 
stated  bai»— 

Five  were  cauaed  by  the  cables  having  been  chafed  and  tiie  inmlalloB 
consequentlv  damaged  by  eonlact  with  the  sharp  edges  of  iroo  plpa  ends. 

On?  was  ace  to  a  pieoe  of  hot  carbon  tailing  from  ao  ai<0  f 
aosnc  inus'in  ^(khIh  in  a  shop  window. 

Five  were  doe  lo  detseUv*  twin  flexible  eondnetora 

Three  iftn  Aw  (a  dilHkaatioa  and  defect*  in  iwitobes. 

Thrse  weta  ioa  lo  wooJaa  aaaiiig  having  been  MOorated  wItt  y 

And  otto  was  caused  on  a  iiiiiid  naala^  hiilaliallnii  alma  Mia  wi 
were  not  protected,  but  were  lying  agaiait  a  soft  gas  pipe^  and  tbs  1 
tion  of  ttie  eondoctor  failed. 

Perhape  it  might  be  well  to  point  out  in  passing  that  the  effect  of 
these  fire*!  wnfi  much  more  leorioiiH  in  the  l'»  caws  where  noft  j^fis 
pipes  wi  re  iiifln-<i,  an. I  tile  .iintnir  In  lo  e\[ire.^-,  the  koji,  tliiil 
electrical  eitgiuuurx  will  do  ail  they  can  to  stop  the  use  of  this  class 
of  pipe,  and,  if  possible,  see  that  it  is  removed  from  a^j  boiMillg 
into  which  aleclric  lighting  or  power  isboiug  iniitalled. 

It  ia  impaaaiUa  to  teat  aa  inataUattait  alter  it  is  completod,  n-ith  a 
view  to  aaeertatDiog  wboUiar  the  nalal  aheathing  is  in  itself  pro* 
perly  electrically  continuous  throughout  its  entire  lon<;th.  and 
whether  the  continuity  of  eitrtbing  throughout  is  not  due  to  tlia 
flhcathiug  being  e«rthe>d  at  one  point  by  tlie  earth  wire  run  for  that 

furpoM',  and  at  another  point  by  means  of  a  gas  pipe  or  other  pipe, 
t  may  be  that  for  part  of  tha  eonrae  a  gaa  or  water ia  the 
bonding  or  oiBia  aoBaaeting  link  betwaan  two  lainnha  or  ahaatliing 
(Vig.  1). 


With  tfaa  maant  system  of  eartliing,  if  one  eonductor,  even  in  a 
small  liranen  dienit,  ooines  in  contact  with  the  shoathing.  the  cur- 
rent thitt  llows  momentarily,  btit  Iom-j  enotlRh  »ii  l>liiw  both  brunch 
itiid  main  fuses,  is  fre<{uentlv  J  O  t  i  iVM  iiii;]ii  n  .;.  iv  ■1  is  auilicient 
not  only  to  cutoff  the  whole  supply  froiti  the  in-itall»tion  on  which 
the  fault  has  occurre  i,  Ir,;*.  to  interfere  with  tin  -upply  to  othercon- 
unmers  by  cn^ising  an  mipleasnnt  Mink  iii  the  light.  A  momentary 
sliiirt  viii  uit  hiis  ooen  reported  on  Bovenil  occnslons  to  the  mninu 
Nuction  of  tho  oloclriGity  department  of  this  city  bv  thu  guneratiiig 
section  of  tha  wnio  danitmaat,  aa  hnving  taken  plaoa  in  audi  ana 
«uoh  a  diatriet,  and  it  naa  afterwuda  bean  found  that  these  abort' 
circuits  were  due  to  an  earth  on  a  thMa>am|p«'re  bmncli  cirrnll'in  k 
consumer's  premis<.'i>.  l)«aring  these  beta  tn  tidnd,  the  author  has 
come  to  the  conclusion  that  the  present  method  of  cArthin^  at  anv 
point  and  direct  is  wrong,  and  it  is  his  opinion  — 

(1)  That  the  mtta'  thi'sthiag  on  Initallatjans  for  oooosction  to  public 
supply  mains  shonld  b"  krpt  cUu  9t  all  atbar  Mtalmfc  Ibfoo^iant  the 
entire  run  of  tha  oondttctorii , 

(3}  That  tha  oanneetion  lo  earth  should  be  through  a  naistaaee  of  tuch 
an  araonnt  aa  would  allow  oot  more  than,  say,  two  or  three  time*  tho 
normal  current  of  the  inBtallation  Itowing  to  «*rlh  in  Ih?  event  ef  one  of 
tlie  conductors  coming  in  oontael  with  the  i>hc«tblng  .  sn  l 

"(^  That  the  metal  slieathiog  on  installstion*  for  eoiineuUon  lo  public 
viiprily  Mjuin.i  should  be  joined  to  earth  at  one  point  only. 

1  Hkiu>;  these  three  points  NoHntiiii,  a  few  words  on  each  of  llicm 
tl^nv  not  be  witliout  iiitcnist. 

'  1.  ^felal  Sheatktng  kepi  clear  uf  all  other  MtUil  U'orA.— If  it  is 
necessary  and  proper  to  keep  pipes  nmntainlng  electric  conductom 
clear  of  all  other  pipe  mA  tindaigroaiul  H  la  obviously  just  at 
necessary,  if  not  more  ao,  to  keep  clear  of  all  j/SgUI  and  other 
metal  wnrk  inside  buildings,  Tt  will  readily  be  aaeB  4wt  if  tha 
iilieAthing  used  for  cai'rying  electric  lighting  and  power  c<indiiflors 
was  insulated  throughout  its  entire  length,  even  il  were  only  by 
Jin.  of  wood,  chenp  rubber  m  fihrc,  i*.  woul  1  l>e  possible  to  test, 
after  any  installation  was  c  iniil.  u:  1,  hihI  lo  see  that  tlio  cable 
<ihe<ith!iH'  wiiit  cleiir  of  all  other  metal  work  in  tho  buitdiug,  aud 
ii-u  tl:  a  il  w  Ati  i  l  it^alf  clectiieaUy  cnnlhuuHW.  'rhaia «anaidara> 
Uons  are  iiiosi  HKpnitant. 

2.  A  lietiit'ih.  i  \  (he  Karth  CircnH.  If  a  re»i<"tftncc  was  in  the 
earth  circuit  tho  rush  uf  vttrrent  would  be  reduced  ettonuously  aud 
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woald  probftbly  result  in  only  a  &niaU  branch  fuae  melting,  the  inain 
ium  mHiniitg  iatut  i  <i„  where  the  fault  or  earth  ooeomd  in  ft 
bnuidi  rirenlt.  It  «OiiU  «ven  •  better  arnuigeinenk  if  aaefa  Ml 
of  branch  pioos  had  a  nwywHoDaU  wirttBOe  ilWWteJ  to  •  «|l«nta 

slightly  insulated  earth  vire  md  tlw  BheittUng  of  the  nulitt  had 

•Iw  ft  zesiatance  as  shown  in  FiK».  2  and  8. 
When  metallic  sheathed  coodactorH  were  lint  started  in  earnest 

it  was  common  practice  to  havf  l\if  hrundi  fii.-ir  *  on  ti  e  dialribiition 
board  svstem  of  wiring,  ami  tlio  lunin  Uisi-n  i-iK'lnrnv!  m  rust  irrm 
IxjxeH,  these  cast. iron  boifts  toiog  foiinwhfd  to  t.'i<-  snet-Rllic  shfHth 


rurthed.    It  was  then  freijueistlv  frmnd  ihul 


ing,  and  con^^c  | 

when  a  fuse  blew,  an  arc  was  fonuod  between  n  CHjiiUuctor  aitd  Lhe 
caiM!,  owing  to  the  distance  botween  the  'bus  bar  and  the  aide  of  the 
case  l>eing lesa  than  the  break  of  the  lueo  and  short  enough  to  keep 
op  ftn  are.  ihxoetii&ee  tbi*  «ie  hat  melted  ft  bole  in  toe  irao  box 
imliMilMftwnBittlyeftiiMdtiiftUswiiitrof  tbein^ibie.  The 
rtmedf  adopten  by  aeTeral  cettBMtors  and  consulting  engineers 
WM  to  inewlfttw  these  eaet-inm  boiw  mounting  them  on  wooden 
hoses,  and  to  connect  the  pipes  aeroes  the  gap  by  mean*  of  a  bond- 
ing wire,  or  to  have  the  (um«  onclo«('d  in  n  wooden  case.  Many 
mskerB  of  rait-iron  swilehM  hnyn  nlsn  KtM-ti  tri:M!lj!.'i!  with  ftf.  are 
fonuii:;,'  bcrweoii  onf  nf  llic  trciuiiials  i_  r  blaiti!i«  lliu  suif  of  thi^ 

nwitch-l'Oi  whprr:  l!u-  switch. <viNf  wn.s  uf  ii  norTinil  si/<\  iiiul  tin:  miiuo 
course  ^\'^^f■  adoptfil  vi/.,  l.j  insnlute  tin-  rust  iruu  (if  llio  »«itch 
on  a  wooden  base  and^oia  the  shcitthmi^  round  by  means  of  a  bond- 
iufwin.  The  wrthocwol  ufo^m  that  li  ftWiiitoaM  wiw  inwrted 


in  the  sftith  efrauit  this  malag  to  eftith  would  be  reduced.  One 
good  rwMO  lor  earthing  the  antiillic  liMMhiuK  covering  electric 
eonductors  is,  of  coarse,  the  prex'enlioQ  of  pqeilihlD  dftqRtiRHla  shock 
to  the  public,  and  the  insertion  of  a  nrfltanee  Of  iho  iltt  MlJtgasted 

Would  not  militate  against  this  in  any  wnv. 

Several  stations  have  adopted  this  course  to  proieei  their  works 
from  a  complc-te  shut  tlnwn.  To  ensure  cotitiri«!i!y  of  "nipply  the 
middle  wm  of  tlic  thre-f  a  in-  .■^v^Tem  is  ©nrtljcd  ihro-,i^;h  ii  rtsistancf 
of  ,',.th  t  litn  or  in  soni,  oas.  -i  1  ohm.  It  will  therefore  b«  sttni  tliat 
iti  the  r',  Mil  of  t;io  j uriiix  a  or  nogatii'e  main  goint{  to  earth,  the 
maximum  currtin  will  not  exceed  2,500  or  250  amperes,  which  is 
less  thfto  ibe  ftnilaUe  eopply. 

.Xbe  method  of  eftrthing  ibe  middle  wire  in  the  Tort  Dundas 
Eloetrieity  Works  in  this  city  is  foUowa  ^In  mmuI  with  the 
usual  reeoiding  ammeter  there  are  10  SOO  e.p.  9S0-Toli  tumps  con- 
nected in  parallel,  which  are,  however,  ahort-circuited  by  a  fuse, 
should  an  earth  connection  come  on  the  positive  or  negntivc  con- 
ductor, en  thiit  mon^  than  50  or  W)  »»npcros  is  made  to  How  back  to 
or  out  h:<:u  thy  ^,'ti'.i  j iiluit;  -lulion,  tlio  fuse  short- ciicuiting  these 
lamps  gOLS  aud  the  tamps  light  np.  When  thi»  state  of  afVnirs 
tiil.i  1  plai-i'  (let  it  be  said  it  is  not  a  noiui:il  btnt.;)  tin-  iliil.  ri  rico  uf 
potential  between  earth  and  the  positive  ami  nff:M:vr  pul.-s  i-i  fiir 
from  being  'i-TO  volts.  If  an  earth  of  very  lov.  i i  c  i;!.  -  on 
the  ncgntive,  the  poKitive  will  be  500  volts  and  the  luidille  conductor 
250  volte  ftbove  •■rtb,  md  if  the  fiudt  be  on  the  pokiiive  side  the 
neeative  will  be  500  volto  below  Mrth  awl  the  ntiddle  250  volts 
beh>w  earth. 

Mr.  Raphael,  in  hi'i  book oQ  " Fftulta ia  Elwtvie UahM,"  dBeerihea 
ft  mechantMl  model  eoutmeled  by  Mr.  A.  P.  Tntttar,  deetrisal 
ftdvlMr  to  the  Ikftid  of  T^ade,  to  ahow  tlie  difranooa  of  vmawe 


between  each  ol  the  three  conduclon  oo  ft  lh»o-wt»e  ^ttw  nl 
oaitt  with  WRtng  bftkafaa  or  oarlha. 

■Hio  Idea  of  mtrododttg  a  reeiatanoe,  to  the  extent  suggested,  on 
iba  oarth  circuit,  is  probably  novel  so  far  as  wiring  is  coneerosd, 
Imt  to  introduc*  a  resistance  of  wme  kind  is  not  new  in  unde^ 
ground  maina  work,  as  the  Howard  Conduit  Co.,  Traflbri  Park, 
Manchester,  in  a  deacriptive  painphletot  thab  aaplialt  ooadiiili » 
nn.jprprcnind  mains,  advocate  this.* 

If  in  cirf,:it  wiUi,  or  if  the  earthing  resistance  ori  a  roiisuaur'* 
prcmie-js  took  thf  futiii  of  an  c!<»elroRiiignet,  which  woiikl  tlo««^» 
SL-cand.'irv  circiii'  .•<ii  iv^i  to  rin-;  a  In-il,  fOund  an  alarm  of  i  ' 
kiiid,  or  iiffht  a  tell-tale  lamp,  each  installation  would  beeooM 
testing.  The  winding  of  Ibe  walataiioa  in  tha  kma  of  as  «t 
maonatwoiild  alao.in  cawa  of  dead  eortha,  aot  moiMBlaiiVt" 
ahdiWOoU.  It  haa  fkoqoently  happened  that  for  some  reason  or 
a£arZa  fiiaa  on  <ha  branob  main  connected  to  the  neutral  win  on 
a  two  wlre  Installation  <t4.,oa  an  insUlUtion  oontu  'i  d  to  cni> 
side  of  a  throc-wiro  system)  haa  gone,  and  the  inatall;itioii  ha?  inJ 
an  earth  connection  on  same  conflnetor  (i.c  ,  the  neutral*  iimii 
the  premises  hevoti-i  lln-  t  iM-.  Tlic  in«1uU.ition  still  eontinnesto 
hfirp  a  sntiiifai'tory  mpply  tiiion>;h  this  ciirth  i-onueclioD  and  tbt 
r:n.nh  conuc-riioii  ut  iho  t;<:iif  ratmi;  station.  S',:cl:  ii  5:iiti3  of  afllBi 
gotei  on  until  »  tnuo  wncii  uie  poaiuve  or  negative  oonduclor gwe 
to  earth  soroewhcrt  tlw-.  when  either  the  lamfO  dim  doWB 'W 
much  or  brighten  up  and  probably  burst.  If  ft  reslalailoe  flTtai 
amount  sng^itad  wna  inaaitod  in  the  earth  connection,  the  chsoces 
are  that  toe  oooanmar  woold  veryeoon  see  that  lioiiii.-iiuni;  v« 
amise.  doe  to  the  had  pnanra  brought  about  by  the  supply  bariDg 
to  coma  or  go  Iqr  the  aaith  resistance  ;  and,  moreover,  if  a  ben  or 
other  darlioa  waa  aonnocted,  ao  indicated,  with  the  resistaoM,  it 
WOoUimmadHftl^Bhow  th»i  i-nm-nt  was  passing  by  the  earth  dreiiil- 

y.  Earth  At  One  Point  Only.— the  reason  for  .  artf.intr  at  o« 
point  is  obvious  if  a  rosixtance  is  to  l>e  insort«ii  in  the-  nf.h  oou 
noction.  The  rfsintftnerj  of  the  '•nrth  part  of  tin-  i-ininl  may  U 
.•xoepuannUy  low  ;n  Glasfjuw.  If  in  othur  cities  or  town-*,  crifl 
pi 'if  15.-1  where  itol.'ittd  pliMitx  iire  Imd  down,  tlii>  rfsaatiuict  of  tli« 
fjirth  part  of  the-  cin?>;it.5  'n  \n\^\\.  or  wlieio  ctirth  plates  are  n«ia» 
and  not  the  water  or  uIIikc  ecrv  ice  pip^a.  the  earth  circuit  may  f<sn 
the  resistance  now  advocated.  In  Gkagow  tha  earth  nMWiUce 
has  been  taken  between  several  places.  Between  the  geMisiinf 
station  at  PM  Ihmdaa  and  Watarloo-etraat,  a  diatanee  direct  oi 
1,000yds.,  tha  earth  naialamw  ia  opprodmata^  0«3  of  an  oiun- 
The  circuit  from  the  genoniting  station  to  a  consumer's  premise*  oa 
the  three-wire  continnous-curront  sv»t«n»  at  Olaagow  hasanaversg* 
roKistaiice  of  0-O48  of  an  ohm,  and,  tuVinf:  r!i  Rverajrf  nrrnit  m  » 
CO  I  isomer's  premises  at  0-4  of  an  ohm,  it  ineana  thut  wlisn  in  fir'-= 
current  of  '0  amperes  flows  the  fnll  pressure  un  tliu  fp--d''r.  if- 
tributor,  and  wirnig  up  to  Uie  faidl,  ;ind  fr.im  tho  i.-ur;h  cain^ctioo 
to  the  t;i;'neratin>;  station  i>i  25  voUs  ;  Willi  iJOO  amper**,  wits; 
so  thiU  thi!  fault,  -ihcathing  und  i.iirth  cironit  on  the  eon««niM« 
promisee  mu«l  have  a  Call  of  anything  between  'iOO  and  100  volt^ 
nia  reaMance  of  fiOyda.  of  lin.  labing  with  Mnta  hM  been  founii 
to  ba  0-4  of  an  ohm  and  the  TOriatanee  of  Myda.  of  8-90  ma  lead 
aoivaMd  win  0'6  of  an  ohm.  It  looks  from  this,  therefore,  a*  if  w 
eonent  to  earth  would  eiiual  a  considerable  pressure  divided  by  IM 
reeistanoc  to  earth  of  eacli  circuit,  and  thia  m^y  aitplain  ^ '°!'^ 
ing  of  the  gas  pipes  and  consequent  flroa  in  the  eavOB  aaeaaamt 
referred  to  m  another  part  of  this  Paper. 

In  Uistallations  carried  out  «  itli  l.jad cn-  rr- i  rondnct  r.,  llw 
corr  hriof.'  stranded,  manv  faulta  l.avr  o^cuneJ  iluf  to  a  sirsni 
brcukni},-  and  nmking  Cont»<i  \k  itn  ilif  lead.  The  contact 
iHicii  so  ir.LMid  niul  tho  oirrt-nt  k.>  graal  for  the  instant  that  the  «*■ 
has  bfon  b-.:rnrd  cloati  olT  froin  the  point  of  the  broken aWHWii*'* 
the  fuBo  ptotcctaiitj  the  circuit  has  in  some  place*  gone  and  in  eUlW 
oama  atood.  When  it  haagone  the  laadhaa  bean  melted  a 
the  atraad ;  testing  showi  BOthinir:  and  the  foia  oan  be  n^w*:^ 
The  fuse  ia  inserted  and  the  installation  may  seem  all  right  sgsin. 
but  sooner  or  later  trouble  will  bo  experienced  with  a  conJiicwrin 
thia  state.  ^Vhat  haa  just  been  said  might  be  used  as  an  ftrgumwt 
in  favour  of  solid  wires  up  to  No.  14  in  place  of  small  wir« 
stranded  for  lead-covered  cablem,  seeing  t^st  the  lead  cov«n« 
makes  the  cable  rifjid  irrespective  of  wliat  the  copper 
Witla  a  resistance  in  circuit  wtr,h  the  load  shfathing  to  eaiio. 
the  author  fc-L-ls  thut  tin  c-,;rrfnl  ahould  not  lie  so  S"****" 
to  melt  away  the  lead  a(  the  point  oi  cuatact  with  a  hwaW 
strand  of  a  small  cable.  May  the  same  reasoning  aal  ■•I'JJJ 
In  advocating  the  introduction  of  a  reaistanoa  OB  tiia 
wire  from  a  motor  or  dynamo?  The  eompatativdy  enormoiM 
lUmage  generally  done  to  a  small  motor  when  one  of  the  wo 
diu  tor^  ir-  it  k.'n.-s  (..  cnrth,  in  tha  opfnioa  of  the  author.  juW- 
t  .  -  pnrtint!  in  n  iii:..tnnro  to  limit  the  ourrent.  At  one  timf 
the  author  thought  of  suggesting  that  in  circuit  with  th»  "snh 
resistance  a  solenoid  might  be  connected  ko  a."  to  m  t  on  i-i"-'  '-'r* 
awitch.  and  ewitch  off  the  whole  supply,  but  he  did  not  tliiaK_tB'» 

'  Admriptlen  of  tbe  neihol  employtd  by  ifaa  HearatdTCo.  -  "l"*!^ 
lwadiBKiKmotlhaaitaD|aiBant(ehRadta-aneandiaT*«  £Mn<»"^ 
Vd.  XLvm.,p.  tlL 


Digitized  by  Google 


TH£  ELBCTBICUN,  MARCH  10,  1905. 


841 


wnld  ftid  to  Uw  aOainqr  of  Ihi  npAr.  On  a  motor  circuit,  how- 
otw,  raeh  OB  omngMmnt  gonU  iru  oilvknuge  be  added  to  tha 
OVaMOod  reI«M«.  A  aimiUr  arrangement  might  also  with  ad\-ant- 
•go  ba  put  in  circuit  with  the  evrth  «ire  from  dynamos  and  motor- 

gensrator  sets  fwlu'ii  nnl  i-oiinr^ot*-<!  to  stuftm  plant),  which  would 
indicatt',  if  ii  <Jui  nut  fwi'.c  !i  imt  of  rin-uit.  the  dynamo  or  motor. 
ReTerM  currrru  rut  t^utH  arc  now  liliiioAt  u[Aivpr*(iilly  iSR^^d 
generator*,  UvA  tin-  unti^r  tlur-ki>  that  m  the  mftjnrity  uf  l  agi-';  thti 
breakdowns  aro  dvicr  to  one  oi  the  conducioii^  gQuig  am-lh  via  iUe 
earth  connection.  If,  therefore,  the  non-return  cut-out  had  an  extra 
eoil  added  in  the  earth  circuit  it  woold  be  an  extra  oafefpiaid.  An 
olaatnniMaMt  in  tlw  oorlh  aiioiiit  to  alow  »  boll  circuit  would 
aaitainly  oa  an  Improvooiaiit.  Than  ova  abaady  many  metallic 
ahaalliod  in^tallationa  in  Glasgow  connected  to  the  Corporation 
deetticily  iuaine  which  only  require  the  resutanco  in  the  earth  wire 
to  put  them  in  line  with  what  ia  advocated  in  ihif  Tapvr.  Tlic- 
fthealhing  has  been  kept  clear  of  all  other  metal  wurk  in  the  b  uUlii'.^'!! 
in  which  thf'\  an'  cDn!ain«l.  hv  mesn?  of  n  strip  of  wmi-i  run 
thr01I^;hl">llt  the  iii'^tiUUtion  for  the  purpose  of  clcivtiTiK  ih.f  i'ii>i  w  or 
culili t  to.  Jiiul  earthed  at  one  ]iuiril  in  tho  i»ti»i:iin«iilr.  U  Hill 
rcnieiuh.  ifii  thut  ft  l'ap4_'r  on  un<ier(,'roiinil  uiainit  HM  read  in  IStO'i 
to  this  Section,  and  in  tho  dtscu«sio»  that  (oUuwod  it  wat  made 
pretty  clear  that  tba  buUa  an  laod-aovand  aoWao  wan  not  due  to 
el«!trdysia,  bvi  ioa  lo  loaiaii  -«.«..  meltiaff  hy  axeaiaiTa  enirents 
and  arcing.  Fiaaao  ot  kad  covering  of  utkderground  mains  have 
frequently  baao  ahown  to  the  author  with  hoka  burned  in  them, 
and  it  has  b««n  rea«on«d  that  electrolysis  most  have  been  going  on 
at  these  points.  The  author  snbmita  that  the  fragments  of  a  blown 
fuse  mi pnt  as  well  have  hwn  prridvifptl  in  jiroof  of  nnch  a  {'"inten- 
tion, and  fiifulyno  one  will  aav  tliut  elretrolyai^  ^oc^  onu\er  :i  fuse. 
Tho  BUttiur  hf1i«»v*-«  that  the  liole  ui  the  le.nl  of  tho  piece  of  cable 
then  produci-ii  wjis  (hie  to  fusion.  If  proper  si/ed  rcsiBtanre^  cnilil 
b«  inserted  in  the  oariii  connections  on  metal-sheathed  undergraund 
mains,  fiision  ecmU  and  would  ba  vamavod. 

Tb«  author  baa  bean  amboldenad  to  imt  these  propoaala  before 
thia  Soetioo  by  the  fact  that  what  be  suggests  in  not  aa  ai|panal«a 
fluey,  wad  win  hardly  appreciably  increase  the  coet  of  ao  talltal- 
latio'n.  A  resistance  for  a  2.5-ampere  inst^illa'.ton — viz.,  a  reaistanee 
of  about  3  ohms  to  carry  about  70  to  9i)  Aniperi'<)— will  not  coet  more 
than  aOs.,  and  for  a  100-amp«ro  iQ^tKlIatiou ir2.  ThoreKifitaneo  ikmkI 
onlv  be  one  to  carry  the  maximuiu  eiirrcit  for,  say,  hftlf  a  ininnto. 

•the  rsMon  for  iniistlnt;  th;it.  littinjjs  nnfl  Itmiphoklurs,  oc  laiup- 
hiil'.lers  alone,  dlioalrl  ho  iiisul;\l<.'<I  i-^  (;iven  in  Itiik>  18  of  the  Cor- 
poration ItuleK  ia  the  wortiv,  "  which  uuKhi  lnvuiL  down  tho  insula- 
tion of  the  laiupholder."  Another  and  even  more  importaut  reason 
ia  that  if  the  lampholders  wore  not  initulaled  they  would  tuoat 
assuredly  break  down  tba  insulation  of  the  lamp  cape  in  aao.  All 
kmp  caps  on  390-vob  hunps  will  stand  2.'tO  volta  botwoon  tho  two 
terminals,  bat  few  will  stand  '2M  volts  between  one  of  the  coiitACbi 
and  the  metal  collar  on  metal-collared  lamps,  or  tho  laiupholder  on 
pon-elnin  or  vitri1«  i"Rrped  lamps.  Besidps,  itwnUhavp  bpon  noticf-d 
that  111  till-  abnormal  .itate  of  division  of  pro-iBure  be'.ueeii  the 
piir^itivr,  ncnlrul,  ami  ne^'a:;\p  condilcturM  aii  i  G;irih — i  \ilien  the 
pDiitivri  or  ni'i^iiiive  main  is  to  earth  -  it  is  unite  posHilile  thai 
botwesii  otiv  l&my  cout^t  aud  earth,  if  the  holders  ai'c  eacthe*.!, 
there  will  be  at  times  a  difference  of  pressure  of  hOO  volts.  The 
lamps  in  general  ume  to-day  are  not  meant  for  this,  and  consequently 
tho  aimpuat  and  tha  cheapest  waj  la  to  inaahite  tho  hmpooldcr* 
and  nnwro  than  two  dangan. 


OOMTKHPOBABT  ILBGTRIGAL  SCIBIIB. 

[CompneHl  by  E.  E.  Fgurnikr  u'Ai.nE.] 
.(ci'i.7i  ,/  ]li,l\;ch  Ksi  'Hofi  i;i  '.n  !'i.[.<„n-.  C.  i'hi«alix  has 
fonml  that  lliu  (Njii-uii  of  llie  viper,  after  tin  oxjjosurc  of  iW  to 
60  houra  to  railiuiii  rays,  completely  lo^csf  its  poisonous  cha- 
racter. A  siiivil.u-  uLtioti  takoA  place  on  the  |Miis(inof  thecobro, 
although  it  is  well  known  tltat  this  poison  rosists  the  action  of 
hoot  much  longer  than  tliat  of  tho  viper.  In  the  expectation 
that  raiHiim  emanation  would  have  a  much  more  ]>ronouncoJ 
effect  than  radium  rays,  the  author  filled  a  glass  tube  to  two- 
thirds  of  it*  length  with  a  0'  I  por  COnt.  aolution  of  viper  poison, 
todwustod  the  tube,  and  filled  it  Up  with  aircouuiuiog  radium 
MUUtotkiL  After  Uia  ving  i  i  in  eODtaol  for  24  hoaia,  uo  Uquid 
luid  feeqtiifed  an  opaleooent  hiatra  tnd  %  peculiar  odour.  It 
had  no  ofToet  whan  iojoeted  into  n  guinoft-pig,  axeopt  that  the 
anlnwl  loot  woight  tod  took  aomo  tiaw  to  neovor  ita  normal 
weight.  When  the  poiaon  ia  diinted  with  diatfllcd  water  and 
expoeied  aa  before,  itloaeaita  toxicity  in  six  honrs,  but  ittakas 
much  longer  when  the  liquid  caiilnin^  .same  i;lyci,'iirie.  The 
opalescence  i»  duo  to  suspen'ied  iJ.trticle8.  It  i»  a  curious  cir 
cumstance  that  rLidiiau  omaniition  has  no  effect  Mil  the  {loi^oii 
of  tho  Uzard  or  the  common  toad.   Indeed  it  only  appears  to 


docompoao  albuminoid  poisons.    Thia  fact  indicate*  a  twir 
noaaa  of  inveatigutin^  the  consiitntion  of  poisons. 

IC.  l'ii;sAi  u.  Comfto  Tifnilui,  Febraary  27,  1909.]  • 

The  Arc  in  a  Mfi^iflir  Fitll.—  C.  D.  Child  has  made  aa 
attempt  to  unravel  tho  complicated  phenoruena  exhibited  by 
the  arc  when  placed  in  a  magnetic  field.  Ho  finds  that  if  two 
carbon  [lencils  are  placed  on  the  opposite  sides  of  an  are,  tho 
P.I>.  botweon  tbem  ia  changed  whan  the  are  ia  deflected 
toward*  on*  of  then  fa^  meau  of  a  magnetic  field.  Thia 
change  may  be  as  hudl  IS  4  VOlli.  The  offeet  cannot  be  pro- 
duced by  blowing  the  an  to  one  mde,  nor  \y  moving  the 
carbon  )>encilB  to  one  sido  of  the  arc  liapidly  reversing  the 
field  and  with  each  reversal  ntvorsing  the  connection  to  the 
vnlrnicter  does  not  <liminish  the  effect.  Tho  only  c<jiif;i6tuiit 
ex])latialtoji  btjciua  tu  be  liial  the  jjositive  ions  of  the  arc  move 
niuio  l  upidly  than  the  negative  ions.  The  effect  decreases  as 
the  strength  of  tho  field  is  diminished.  Changes  in  the  current 
through  the  arc  do  not  iii|U''Li.ililv  iuduetice  it,  It  i>.  how- 
ever. incfPiMpd  by  lenptheniii;,'  the  arc  Tlie  effccL  is  smaller 
>vith  Cured  tluiii  with  solid  carlKin.-;.  Ir  decrt.i^es  and  in  .■vomo 
caaes  entirely  di«app«ar8  when  Mlt«  ore  plocod  in  the  arc,  and 
it  cannot  be  detected  in  an  arc  between  metals.  The  effect 
decreaaea  as  the  preaaure  of  tho  surrounding  gas  is  diminished, 
and  with  a  pressure  of  approximately  1cm.  of  mercury  it 
disappears.  The  common  c<|uation  for  the  flail  eitaet  givoo  a 
change  of  potential  in  tho  opposite  direction  to  tha  ehanga 
actually  observod.  But  it  docfl  not  apidy  in  any  ceae^  lltKe 
there  is  here  a  motion  of  the  iona  in  a  airoction  tmaTOrae  to 
the  direetion  ol  tho  impreeaed  B.H.F.  Tkking  dik  motion 
into  aiMxrant,  the  author  ahowa  tltat  abnoat  all  the  phenomona 
oao  be  explained  on  the  eiqipOMliain  that  the  poriHre  ions  move 
more  rapidly  than  tho  negative  onea.  That  this  should  be  so 
in  a  place  as  hot  as  the  electric  arc  is  not  u  luit  atie  wmtM  have 
expected.  But  when  the  anode  is  very  hot  uc  nv\\  exppct 
oliiillitioti  of  ttio  aiii'de  with  sith.sei|iiont  condensation  im  tha 
iiuj^ative  ions,  caiuing  them  to  move  mora  slowly.    This  slow 

movement  would  react  on  the  drop  itt  potential  at  the  anode, 

and  make  it  greater. 

[0.  D.  CHlt.n,  I'hffiical  Heriete,  Febi  n.-.rj,  IKIS  ) 

I/rifi  of  Ions  iimhr  Eltrlromaijnrtic  //  «!«.— G.  W.  Walker 
•howa  uathematicaUy  that  when  an  electromagnetic  impnlFo 
paaaaa  aa  ion,  the  votooity  oi  tha  latter  remains  unchanged, 
rat  it  k  aUffead  forwnnl  in  the  direotion  of  propagation  of  the 
wava  The  eoatiaiiMBed  of  tha  waves  thus  involves  tho  reanlt 
that  the  kn  mtlat  oontiDnn  to  ehango  ita  (xwitjon  in  space.  Tt 
thus  ap{>eani  to  move  inadefinito  manner,  which  can  1>e  deter- 
mined in  tarma  of  the  initial  circumstances  of  the  ion  and  the 
con.'^t;^nt.■^  of  the  tr^iiti  of  w,i\  es  The  rcsvilt  is  \crv  reiii  ivk- 
able,  and  is  not  cinilinstd  to  an  inHiiit*  train  of  haimouic  waves. 
Similar  resiilt.s  follow  in  tin-  ruse  itf  any  form  of  electromag- 
netic disturlmace  propai^nteei  in  a  str  iiuht  line.  If  fhe  ion  is 
originally  mi;ving  with  a  velocity  a  little  le.M  than  thy  velocity 
of  tliu  w.Hvc.  ii  may,  so  to  gp«ak,  be  picked  up  by  the  wave 
:ind  carried  forward  with  the  velocity  of  the  latter.  Tho 
velocity  is  an  even  function  of  the  charg*,  so  that  ions  of  both 
signs  will  be  afTected  equally,  and  cvon  a  neutral  molecule 
made  up  of  positive  and  negative  ions  will  be  made  to  drift  in 
the  direction  in  which  the  waves  are  travolling.  If  energy  ia 
abeorbcd  from  the  paaiing  Witve,  the  ioo  will  acijaire  a  velocity 
whidi  peraiaU  after  tha  war*  haa  pasaad  orer  it.  Theso 
rcaulu  have  an  important  hearing  tipon  the  theonr  of  radio* 
activity.  RadHHustivo  mbataneaa  may  bo  regarded  aa  aouroBa 
of  electMUagnetic  waves,  and  the  projaetioa  oi  material  par- 
ticlea  may  he  duo,  partly  at  least,  to  the  drift  ol  ion*  prodinad 
in  the  ^  hy  the  waves  passing  through  it.  If  that  ia  tha 
case,  it  is  not  neeeasur}'  to  suppose  that  the  radio-aettve  anV 
stance  is  ever  us«d  iiji.  Anotiier  interesting  point  brought  out 
by  the-^e  rcsulu  coucenia  aberration.  In  free  gp.icc  tho  pro- 
{lagiitiou  of  waves  in  a  straight  line  is  quite  independent  of 
any  static  electric  or  magnetic  field.  But  if  tho  waves  are 
pro|)agatcd  throiij^h  a  part  of  space  containing  matter,  the 
streaming  of  tho  ion-  inoiiuced  by  the  wave  '-cms  to  leiul  to 
the  coiiclnsion  that  the  propagati<jn  ol  the  w.ive?  l^  no  longer 
independent  ot  the  -Htaticnl  electric  and  u-jtgmtic  field,  and 
aberration  must  result. 

Va.  W.  Wauiaa.  Pncttdiitg*  fttf.  Boe.,  Fabraaiy  'U.  1806.) 

E  2 


842 


THE  ELECTRICIAN.  MARCH  10.  1905. 


■LKOTIIIOAU  BOOKS  AND  PUBLIOATIONS. 

4tt  Sttlt,  Htmip^ttri,  »nd  »tUr  PutUettUiu  tarn  U  mtiirtiMMtt^ 
>-\w^\.wctx\c\Mr PrinOngmmdrm^lUUmt  C0.iIJd.)  TttrntU  tmmm 


jmt  fat  MM  MHM.  iwi—ii  MMi  Im'^^^^^i^lVVS 
iTk  111.  M.  *  MMA  tUt^m  Mi  iteoiJ  ITl.  I  VMM  MMn  lli.  tC  Ml 
IMtMl at tkt 6Mt«rii ottb* DlumiiT  *n> ILurewMi petttN* ni mpiOtMim. 
BAHDBOOK  FOB  TO  BJOniOAI.  LU0BAT0S1  k  rmnni  lOOL  Bt 

Dr.  J.  A.  rumas.  VOL  L.Ui.  M.  nac,  poft  Iti.  Tol.  n..li«.Mt.p(»t  Ito.  M. 

m  ALTSKRATB  oiTuaT  TEAJrtrcKxrx  n  moKT  An  raAonoB. 

By  Dr.  J.  A.  Fura*.  ToL  I. -THE  INDUCTIOH  OF  ■LBCTIIO 
CtTKMHWL   Vn  m»niom.    IM.  M  ,  po.t  Ir—.   T1.  U.— THX  UTII-ISA- 

noN  OF  iNuuciD  cuMueirra.   lai-ao..  po«ttrM. 

THB  EUOTKie  AKC.   ^  Mn.  At»to».  l*i.«4^  

KL£CTRtCAL  TEaTIRO  FOB  TKLMKAra  nMOnBBIi  By  J.  Munm  Tovai, 

M  t  y  K.   im  e.;.  r.:.tfr««i  aliro«A  in.   

•nroBirrs  BniDE  ro  lUBiijaun  oabu  mrun.  run  siHKm.  bj 

B.  K.  C.  nnn  tatJ.C.U.  Diut.  Ti.  U.  mI,  *f  vmI  k.  •teimd  la.  I4< 
BAOIO-ACnviTT  :  Ji^i  Ilor-iMUrx  Trwtli*  trom  um  Bt4ii4iol>t  of  Um  DWb- 

ltl[T»lk.n  71  >-  <r  >  iict.»  W  80PPT.  M.A.   a«  «d.  art. 

ELECTRlcm'  IX  ArF.:>  ULTUKE  Ain>HOXSKIVLmi&  artl«I.B.UnMM, 

nf  H»'«fft^t  .r»     j«.  M.  net.   

"THE  ELBdrRiaAV"  WTUHAiTI   FOaONPaK    HBli  IV  K  a 

KAMtAKl..    Arir  KdidV'n  in  jTrjiamrw-n, 
raniAKT  BATTEK:  1:1   Tktli  TtiiorT,  OoattruMoa  tB4  Um.  It  W.  B.OMtM. 

Ilk.  «d.  nr     r...:  I. 

UCOKDABT  aAni,?.;T:B   Th«U  Tt<oiy.OiiMlMM»« M* Vm.  *tU.t.WAm, 

im.  >■:  •!  r,-- .  'I. 

BIBUOCF.AFUV  OF  X-KAT  LITl 

C.  E.  8.  Famifa.  I>.  lorttr— .  ____  _ 
TEE  POTBSTIOMJB»ilBa»AailOT. 
MOTIVi:  PIWEK  in  MinlCaMtlMMROll 

iwcijol  irrirn. 

SVIMARIK^  CAILB  LATOra  ABO  BtPAIBm 

ELSCTRICAL      A  O&ATOKT  KOTB    AMB  FO! 

Adi.li.  •         ■  ;<r  J.A.FuHiva.  latwoa^lM 
BLECTi.OKAL.bLT  0  TXIOB.T.  BrOuraaBMaHl 

Vol.  II  ,  lai.  60. , Kxt  tra*.    Vtl  III.  MaraparaMM. 
TRAMWA^  nAOTT^  tFFOBT  ABD  IWWBB  BIIMBI*.    Br  lIM 

UAKiiAKO,  ax.  te.U.  paatCraaiatakaiAi  BomaAeaUaaB/ltFMkl 
lOOAUBATIOM  OF  FAITLTS  DT  ELBOTBIO  UQET  AXS  FOWBBBI 

■y  F.  C.  EtPHiW.  H»»  Bdltloo,  T».  ed_  

BlMIBIO  BIOTITB  FOWn.  ^A-^Baau.  Uh  M.,  poat  tna. 
tBBABTOr  BURBBITTM  iBPABAT»B  BT  MBT4U  (' 

PrmetlcaJ).    By  Dr.  O.  Ooaa.  Iti.  H.,  poat  tnm. 
ELECTRO-CBDDDITti  'f.    i  •  Dr.  O.  Boaa.  la,  s«at  traa. 
FRACnCAL  BOTBB  rOB  ILBOTKIOAI.  RBBBIB 

H.  D.  WiLXiaaaa.   te.  ed..  v<-*t  frcti. 
BBDM  ABHATVBBB  AVD  iOMHVTA^ 
F.  M.  Vanaara.  It.  Id. ,  jott  tt»t. 

^DOUSBBOBBT  LABtF  ABD  

~tr  BOOB  OF  BLBOTBIOAL 
[■..K. KoMas.  Ha«~ 


Bj  H.  D  Wananoa.  Km 


...   BAlil.NO  f 

i  •    rCEE  OF 

KLlcimicWATM  BfHtO.  J.  '^-^.-JM  .Nu- t4:L'>[i  .ta  u it. . ]>o(t  (raa ia. td. 
DIOBBT  OF  Vn  LAW  OF  BLBCnUO  LiaHma,  KU0T1UO  TBAOTIOB, 

-    -r.-Tji^n,   '-t;  r?nO»,E.^,  fco..  Br  A.  C.  0«Ti»-llAnnio,   ta.  M . 

JR  ALL  ELiCTBlOAL  rCBrCklB,  tjT.JuLU  Km.  ti. 
eii:l'TS.I0  LMBX  OABBMAf  AFn«««l««14«latkf 

■-■i»bli.ihm'nt  o<  »  CaxhuB  Ml  "  " 

rrzAn  zvaiuE  ivdioatob 

W.  Bf^iMu.ir.  34. 
tBl  BBITIBH  FOIT  OFFIOI  TBLBFBOBB 

*B1  KATna  OF  ILBCTBIO  UaBTZBO.  ILBOIBIO  nAMWAT, 
STKIXAB  nDDBBTABnOB.   Bt  W.  O.  Bovb.  ti.  U. 

TELEPHONE  INQDIBV  :  Mlaalaa  o((1m  ProoawUno  U  tb« 

TELEFHOKE  INQDIRT  :  Ulsatai  ot  thi  FtoaMdiap  **  IM P«r«BMath.  Il.ad. 


.  aat.  Boat  tra*  k.  Bl. 
I  Ball.    3*.  Dtt,  paal 


iwt  D04t  (r««  It.  M. 

innrsBi 


BEOINNEBB  MAinjAl  OF  SUBKAKIVE  OiBS ' 

By  O.  it.  Baihv    Ti       ol,  p'.ii  Irtm  to. 
ABHATUBB   WIMDINUB   or  ELECTRIC   UACBHTSS.    By  H.  r.  Pa[.shxll 

1  H.  U.  UuBitHI.     .-.,,-:.„.!  r.n.  Ka. 

linjU4JI(QUL  WIBB  ZABUB  FOB  lUOnUO  OOB- 
wta  ON  APPLICATION. 


ov  Boou  n  "THi  uionuoui' 

■LBonoKABBBTM  nMCT.   YAVL  Wfi 


USUI. 


_B7fBDA. 

BLBOTBXeiAB' 

prtfaivtion. 
BLECTKIOITY  METERS 

Mn:,,.it  .     I'v  II. 


FBODOB.    In  3  Tola. 


:   THKIS  CONBTKncnOK  AKD  USB- 


A  rractical 


SPECIAL  NOTICE. 

NOW  RKAOY.— Vol.  LiiT.  of  "TntumuatM'fffiUpm^Jkami 
in  ■trong  doth.  Prioa  17i.  M.;  poat  fraa,  lk»H.  Alw  MmSToEm  lor 
•-iadlBt.   PHmS*.;  poatfraa,  ai.id. 

A  coiplBto  aetof  "Tbb  Blbctbioiaji  "  (1878-1904)  can  oowba  rapplied. 
TbMB  Mto  trt  jmj  learoa,  and  aairlj  appllcatloD  ihoald  ba  nuda. 

"THE   ELECTRICIAN"  SUPPLEMENTS. 
r*  OT  ic  m: 

BnnlHBlBiili  iMuad  Iroa  tim*  to  um*  wiib  '  Ibb  Ei^Ecratcuii " 


(Ml  ante  to  MHlM  CMiB  lM  *•  SIM  duii«  (iM 

KiblicdaoB.  iA*  ObI  IriB  M  «9rtm  «hii|B ii oiadB.  ttocDonBlor 
ii  ebArta  ii  alwBjt  prinM  od  tiia  Sopptemeiit  •!  the  time  of  lafoa. 

Die  luUf./earlv  bound  Votames  completed  in  October  and  April  oonlain 
•II  SoyplMiMaii  pabUahad  dariaf  thBlr  iMfattiTe  baU-nm- 


iUcfxidaxL 


1.  S  4  8,  SALISBURY  COURT,  FLEET  ST.,  LONDON, 
nfarkaM  I  MS  Holbota    TtUfrtmu :  EuKTmuiAB  KnruAm  iaam. 

Sit  LttUrt  rtttttmg  H  SutttrtftUm,  AdwtrHiim4mU  amdtUtr  kuinu 
mmtUri  U  it  mJjrtiitJ  PttiMjktr,  "Thb  ElbctkICIAM,"  Stttthrj 
tturt,  fJiit-ii.,  Ltnden,   ChlfUtM  aui  P.O.  I*  it  truitd"  CmilUi' Ct. 

All  JlJUtridJ  c0mmmmUMH»m  t»  tt  aMrtUid  ft  Tbb  EdiTOI.  Ittttr 
ftr  intirtim  im  "ItaB  llBCIWaAIl/ BT  BMlMliy  fMBflML*  A 

t.ic(fm^tUtd    nmm  tmd  adirui «/  tit  wttHrmt  mUtmrt  tfjmMA 

Nt  mititt  tvill  it  taitm  »f  mmttt/mfut  t»mmmHlcaHuu, 
"  Tki  ELSCTBICtAH  "  li  fuilitM  ntry  Friimy  wttndtkt.  Tktlmntt 
is  fn  tali  M  lA*  railwtn  IttitlaUt  «*  FriJaf  wtrmlmf,  ant  tarn  it 
tUnitJ  »f  ait  iftwtvtn/rri ;  tr  dirnl  frtm  tht  OJ^tti  */  tint. 
Bmba«rlFtiaB  Bataa. — Tbc  Ratet  for  SabKriptioDs  to  "  Thb  ELiCTUCiiB" 
arc  u  under:—       Ybab.      Half-Yeab.     Quaktbb.')  Pott  tab 

Ua.  «4.    ...     Tt.<M.    \  pajdb 
•C    ...  JiBaiwcr. 
ala.) 

timAtrUandOaA' 


Unltad  Blavtan  Ma.  0«. 
Foatal  Valaa 


l«a.( 


CIUi  ehaifa  lantailia  all  f 

f/ru  Vtlumii  #/"Thb  EticnuciAH"  tm 


"  Thi  Ki.kcTBICIAN"  *ftri  txctftitnaJ  »ifni»gt$l»  J/vtrHMTI.  BlH 
bF  tar  tl>«  lAxxMt  elresJaUoa  of  any  ""r"*''  Blaotrlaal  ftfm, 
etrenlatoa  all  orar  tht  Wold.    TAit  italtmtnl  it  gwirviUtd. 

AJttrtiitmtnt  Rmttt,  Av.,  fnuMtdid  f  x  siffHcatin  t»  lit  PuiSUitr. 

Tkaob  AovEBTISBMBim  iiitmJtii  (»r  lJt4  currttuiinu  mutt  rttk  tit  Qfa 
hf  Ftnt  e»$t  Tk»rU»f.  Rmmalt  »f  utfMmr  Uw*rHimmtt  mi 


Official  Ami 


THI  ADMUIMTBATIYK  COUITT  OF  UMUMH 
DiMttlCT  UCtBIO  raWU  OOl 

Tl.e  Lonrlon  rlaily  nnw.sp.ipcrs  havo  been  famUhed  wilk 
nuiiiirous  l  aragraiih.H,  artii  lcs  atid  "intemewi"  duriog  tlw 
past  fortnight,  promiaing  a  revolution  in  tho  ehAi^  foralw- 
tricily  supply  in  London.  On  this  occasion,  tho  welcome 
result  is  not  to  bo  brought  about  by  a  new  primary  hatwrf 
(lyfying  all  the  laws  of  eJectro-cbemist r\ ,  n  t:  !■>  a  ix-rp  tusJ 
motioD  ODgiDe,  or  «  djn»mo  with  b  few  hundred  per  c«Dt. 
efBoien^;  tho  prooev  ta  BmnBed  np  Ib  the  «wl  "On- 
centrBtion."  All  the  existiri]!:  sonrocs  of  olcctridty  •W^' 
arc  apparently  to  be  "  coin  ontratcii,'  and  enormous  oeonooili 
are  to  result.  Mort: o  .  ei ,  the  method  ly  Biflaai  ot  whioh  tk:- 
ooocentration  is.  to  be  cfTuctod  is  not  B  COBBbimtion  *^ 
the  extstinj;  electricity  supply  companiot  Ib  London— h>  fa^ 
:-i;irh  a  corubinatioii  »  excltuled  by  the  terms  of  their  Pro"- 
sioual  Orders — but  by  the  formation  of  a  new  company  wWck 
is  seekinft  extrBordinaiy  powers  for  electricity  supply  o*'""" 
whole  of  London  and  snrroun<ling  districts.  And  tki*  o*^ 
company  is  not  wtlcomod  by  tho  present  holdon  el  Vtvn- 
sional  Orders  as  a  desirable  moans  of  effectiDg  ecotiomus  i: 
•lectridty  supply;  tbey  «re  far-sighted  enough  to  m 
wbBt  is  boing  offerod  tbem  Ib  not  OoMantrBtioB  bat  Compeu^ 
tion  of  the  bitterest  and  keenest  n.-iturc— Competition  m  the 
moat  pro6tBble  outleta  of  tho  business— viz.,  power  npp^J 
stnat  lighting  and  electric  tractioo.  The  scbene  that  is  bew^ 
"  boomed  "  by  the  Press  notices  to  which  wo  h»vo  alludsd,  ■ 
that  which  is  outlined  in  tho  Bill  introduced  in  ftlBsiaP* 
this  session  by  the  AdrainistrAtivo  Ci>mity  of  I^ondon  snd 
Distriot  Eloetric  Power  Co.   Ibera  is  no  noed  to  refer  to 

mmonrs  "  aad  to  BCCBpt  witboat  qBalifieatioii  exfut* 
raents  made  with  rofcrenco  to  the  Bchcino,  as  oar  daily  eoitt* 
poraricB  liavo  done  ;  the  Bill  has  already  been  read  aieeuM 
time  in  the  House  of  Lonls,  and  wo  are  al.le  to  write  with  ■» 
copy  of  it  befoio  us.  Tho  gist  of  the  Bill  has  already  been  fo^^ 
lished  in  our  coluranB,bnt  it  wfll  boar  rspetitloa  and  »ot» 
.let:»il<-l  iiivc-tiuitinii  .\[  the  presunt  jiinctiiro,  in  viewof^l" 
fierce  opposition  which  it  is  sure  to  encounter  iu  Comiutl** 
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eitagc  iu  Ihu  }Iau»cof  Lord»,  and  subeoqucntly  in  tbo  Commons 
in  the  event  of  the  Bill  paMing  tho  Ujijier  llMU.,r. 

Tb«  uw  in  whiob  Um  new  company  propoaos  to  cxUuid 
Ht  opentioM  indodM  tli»  wliol*  Chijr  and  Comity  of  London, 
fttid  tlu'  piirn.nrnltng  districts  on  the  wo»t,  east  and  south, — as 
far  Hii  LSiiiiitfcird  and  Southall  to  tho  west,  (iravesend  to  the 
east,  and^ Croydon  to  the  south.  This  area  ia  at  present  sup- 
plied by  22  cliBctricity  mff\f  emapudm  and  33  local  authori- 
ties, who  haT«  between  tlmn  m»w  TO  gonvnting  stations,  and 
far  from  <Iesiiiiif,'  "  concentration,"  one  and  all  have  lo  lgc  i 
petitions  a;^'aiiti>i  the  Bill.  The  urea  ia  divided  into  tvro  por 
lions,  the  uoa  tutJastrial  and  the  industrial.  The  latter  includes 
tba  Metropolitan  Borotigba  aocth,  toutb  and  eaat  of  the  City, 
and  tho  portioni  of  Enex  and  Kent  lehedulod  in  the  Bill  with 
the  c.\L~aption  of  Btntnlpy,  Beckenham  and  PenEe,  wliich  nru 
uoD-indu«tri«L  In  tbo  uon-iodnatrial  area,  the  company  seeks 
power  toaapfly  "in  talk,"  and  alio  for  atnet  lifting,  tnetion 
and  largo  consumers,  such  as  Government  Departmenta,  rail- 
way companies,  and  so  oo.  In  the  industrial  area,  electrical 
energy  is  to  be  supplied  for  [lower  purposes  (iuid  for  lighting 
to  power  conmneni),  but  iu  the  case  of  conauuiers  requiring 
lem  than  800  h.p.  a  fonnaiity  it  (int  to  be  ohacmd.  The 
consent  of  iVic  "aiithorisf..!  .listrihutor  "  is  first  tfi  lie  ask nd, 
and,  on  this  being  uithbulJ,  upplicaitou  uiay  be  made  to  the 
Boiund  of  Tknde  lor  this  consent  to  bo  dis^ienood  M  ith  if  tho 
new  eompoDy  can  rapply  on  better  terma  tiian  tlie  "  auUio- 
itied  dktrihutor"  itadf.  It  «n«t  be  pointed  ont»  hovever, 
that  the  powers  goiii;ht  1>y  the  new  company  involve  relief 
from  tho  most  important  rci>tricticiiM  oi  the  Electric  Lighting 
Acts.  The  poinhue  clause  in  tho  Act  of  1888,  under  kU'kU 
all  the  London  eompaniea  are  liable  to  be  bought  np  by  l)iu 
Local  Anthoritlee  la  19S1,  b  not  to  apply  to  the  new  eoni(>any. 
iiu<l  u  fairly  free  hand  i»  cii  to  tlio  new  couijuuiy  to  refuse 
consumers  if  it  considers  ttmt  their  cu»iom  would  not  be 
mnonerative.  Tbo  idea  of  the  proniutors  is  therefore  evidently 
to  undersell  the  eniating  undortakers  in  the  case  of  all  tho  more 
profitable  power  and  large  long-hour  lighting  consunicrs.  An 
obligation  lo  sujiply  a]l  ari<l  every  consumer  who  ilesirevl  to  lie 
fnmiabed  with  electrical  energy  would  at  once  destroy  the 
■ehene  of  the  company's  operationi,  for  a  maximum  pnee  of 
Ijd.  per  Bouiit  of  Tni.ih-'  unit  is  laid  Hown  in  the  I^ill. 

For  tl.'u  ambitious  .^cliemu  a  largu  cajjital  u  uulJ  u£  cumm 
huvo  to  bo  provided.  The  amount  given  in  the  Bill  is 
£»,000,OOU,  with  borrowing  |)owi>ra  up  to  Xl,6d6,6<j6. 
Intertei  of  3  per  eent.  may  be  paid  out  of  capital  during 
the  fii-st  four  years.  Compulsory  powers  are  :i<kotl  for  to 
acquire  land  for  three  generating  siations  io  West  Ilaro, 
Greenwich  and  Fulham . 

Some  of  the  inepiied  articlea  that  have  been  publiahed  in 
faTour  of  this  scheme  point  out  that  the  sphere  of  the  eom- 
ptiny's  operations  will  l>o  iiiiiinly  io  TOpply  the  existing  under- 
takers "  in  bulk, '  liu  th^it  au  additiontil  capital  expenditure  by 
them  will  be  unnecessary.  The  existing  undertakers  would 
thus  ooDtinne  to  mtke  their  buaincsa  profitable  without  further 
oqntal  eommftments,  and  all  would  work  !n  peifeet  harmcny. 
The  rtastiiiiiig  is  plausible,  bn;  it  is  only  necrssiry  to  exanuDc 
the  capital  i-x|tenditnrcB  of  the  t'i  undcrtakfri  ulliuled  to 
in  order  to  sec  thiit  it  is  fallacious.  At  the  end  of  11»02 
thiy  had  expended  about  millions;  at  die  end  of  1^3 
17§  millions.  If  the  present  rate  of  inerease  were  not 
cxi  eeiiv'il,  there  woiiM  thus  be  an  atlditional  c  ipitril  exjien 
diture  of  12  millions  (or  nearly  double  tho  propoiied  capital 
and  borrowing  powers  of  the  new  company)  by  the  time  ite 
four-years'  eonstruction  period  had  expired.  But  we  repeat, 
wbnteTer  may  bo  tho  statemouu  made  by  promoters  to 
iaterrMPwen,  it  is  evident  from  the  Bill  itaelf       ite  ob|egt 


is  to  establish  competition  with  existing  unlwUkers  and 
not  to  assist  them.  Tho  promotere  are  men  of  ci^pita^ 
and  some  of  them  are  noted  men  of  finance,  but  we 
doubt  whether  they  would  he  prepared  to  eontrol  "eonoen- 
tratfd  "  iinilertakiii;,'^  reproeentinir  17^  rijilliohH  sterling  and 
growing  at  the  rate  of  three  millions  a  year.  Their  engineer, 
Mr.  C.  H.  Merz,  k  an  Uible  eleotrical  engineer  of  the  younger 
school  and  has  done  exeeedingly  good  work  in  connection  with 
the  Neweastle-upou-iyne  Blaetrie  Supply  (.'o.,  whose  low  work* 
costs  fot  the  last  two  years  are  analysed  on  another  page.  Rut 
he  also  i»  too  ambitious  if  he  seeks  either  to  control  or  to  fight 
effectively  1^4  electcfa  supply  undertaken^  well  estabUdied  ia 
their  respective  areas,  owning  works  with  an  aggregatn  capacity 
of  nearly  200,000kw.,  with  almost  unlimited  capital  at  their 
back  nh^wly  supplying  about  130  idllioiis  of  Board  of 
I  nulo  units  annually. 

TBB  snmioii  m  EOffmo  oibiiIb.* 

n  L  n.  ATKIV'-iiN  s\n  e.  j.  bkavkIL 
{Oaiietllde<i  jr',m  pa^e 
APrSMDlX  I. 

OmtkbIi  Tier  TOB  Tnm»  Hmu  CeKvecmirr  Ooma  Wtaa. 

SampUt. — Prom  tbo  bkteh  of  wire  to  be  te^Md  true  aversKi!  ssmulw 
arc  taken,  tbs  number  of  aamples  beioR  proportioned  to  ibe  total  wviKbt 
of  the  batob  and  to  the  gau^  of  ihe  wiiv,  for  wurk  ptif  pr  s^;  Xno 
daaus  of  samples  are  t«ken  :- 

(d)  Samples  from  iaUrior  part*  of  eoibi  or  buadlot,  tho  results 
obtained  tram  lAich  assy  to  tiksa  to  iadisals  ths  aatusl  allsicniy  o( 
tbe  tinning. 

[h)  Samples  from  exterior  parte  of  ooUa  or  hsrillns,  to  shew  to  uhat 
general  extent  the  eflicienc;  of  the  timibig  has  lisca  lapsind  by 

ra^rhanioal  abrasion  in  trav.-.i'.  or  hunalin?. 

For  cQiuDttiDg  en(ineerf>  or  inHpt^nur-.  purposss  SSmflss  Sta  takan 
(lom  Uie  strand  bafore  the  cable  is  valcaniiwd. 

lUaMHtt.—OtinMMt  asid  el  8.O.  l^Ooa  (>44  per  neat,  of  asidof 

1  a  8.0.) 

fMUnm  snlphUe  soMitt  d  B.O.  Mtt  C«»teu»  W  wamvm  psr 
l00aatileem.watsr|. 

Taling  Prixus. — Tbe  samples  are  cleaned  with  alcohol  or  ether,  and 
■mmeried  for  one  minute  in  the  bjrdrocblorie  aold.    Thejr  ate  then  rinited 

Id  cl.an  wmtcr,  and  iinmcri-ed  in  the  aodium  siilphiiie  -lolution  for  30 
secoHils,  again  wrI^hl^l,  au^l  examined  andti  a  Ikuj'-l  Uiis 
Tbta  ejole  of  operatioos  ia  repeated  noti)  blackening  vt  the  wira 


ibu  ejoie  ol  operatioos  is  repeated  noul  blaotening  or  | 
beowBss  sisai^y  visibla.  TbsaomMret  snahsyelssietaitsdto 
this  Msetonlwf  cOsat  Is  noted,  sad  tsheo  to  npnisal  ibe  ms 


efflciencj  ol  (be  tlnnioK. 
Tbe  teste  are  performed  in  dui>llcite. 

Tho  wir«e  are  beat  ioto  iMpa  belors  imaieniaii,  t)  avoid  tealiag  ends, 
th.  loop^  nhnM  not  be  bstti  1ft  a  ssmlbrisdhis  ttnu  M  t»  U  ttass  Uw 

(ikitmclet  oi  the  wire. 

ki  a  meebaoical  test  for  adbvsion  of  the  Uuing  to  the  tSlM,  samglse 
in»j  be  bent  round  a  rod  bavin/  a  diametrr  <qual  to  fotlr  tliam  the 
diameter  of  the  win  .  Anv  irar  i^i-nr  "f  parting  of  tbo  roatinK  vitl  be 
plalnl;  ahown  by  oen'  imin!:riii,)n,  n.  jurtLnij  to  the  lest  described  above. 

No  wire  sbonld  show  bluckernoK  after  the  mechanical  leai  on  immer- 
sion for  one  miaulo  in  thci  aodium  sulphide  aolulion  onl;. 

Tbe  araagt  valun  obtained  from  aamplea  taktu  from  anj  batch  of 
viro  sbonld  M  aa  I  * 


Number  oi  inimetiitoDa  at  60'!'. 


From  0  Oi  iTU '  to  O  im-  inelosito 
Above  0  048'  to  0  OHIT 
„    0  (m'  all  sizes  . . . 


HioKlC' tinned  wire.  Double-tinned  wire. 


S 
7 

H 


Not*.— In  practieo  a  vaiiatian  ol  «a«  Immstsioa  from  the  arani* 
values  tainilated  idtoto  maj  lie  flowed  i(  ths  batch  of  wire  oodar  test 

{Sw?.  fairly  aniform  rcsalta.  If  »  wMp  rnriiitipn  between  individoat  testa 
la  obacrved,  further  samples  mar  l  e  '.ak'jn.  an  it  '.vtiulit  obviottaly  be  DOfair 
to  allow  an  iaolated  defective  aampie  to  bring  down  the  average  faloe 
obtAiued  on  the  aamplt-s.  A  little  experience  enablea  the  operator  to 
readily  diatiogulsh  betimen  d<.-(<«l«  due  tu  imperfections  in  the  Uuniog 
sndthosednoto  snbsc^'ji'iit  nici^hauicoi  r 


Al-PlSNl>i.\.  11. 

QsmcaAt  SwmcaTioii  ma  laiomnta  aao  Powaa  Cssura  na  Low* 
cans  w  «o  NO  Volts. 


I^ait  fottnd  Paptr  /iKuMrcif  CoMir.— Oonduttonot  plain ecusr, 
pet  paraftn^^  1,  iiuolatcd  with  DIaliias  papsr,  as  par  pangraph  S,  m 

eovered.  aa  per  paragraph  S.  


*  "  Some  Point*  on  the  .Stilcclion  of  ElMtrie  Cabk? ,"  read  beforo  thO 
MTsBshssisr  LoosI  SottloB  «l  ths  laitllatioB  of  Eloclrieal  Enginsers 
SB  Jan.  U.  SHgUir  aMdcid. 
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pare  and  vulcAnijied  ir.tataiion,  H  pw  pHlfllfb^i  l^vA 

M  per  paii^Tujili^  7  ami  s. 

Le.i'tln.i  /"i  i    '  I  C.iinliK'to.-H  Oil  per  p»r»gr»ph  1,  iMuUtHi  witli 

pap«i^,  as  pet  ijuragrupli  3,  a:>d  lUicaibiKl  »ttb  bitumen  can>|K>and,  m  [wr 
gancrapb  6,  l»p«d  and  braided  or  lapped,  aa  per  paragraph*  7  aod  0. 

Biiumtn  CahUt  ~  Conductora  as  per  pamgrayha  1  and  8.  Ute  outer  la^er 
of  the  atraod  htiag  poropoced  o{  tinsad  omic  wilM.  intabted  with 
bitumoo  compound,  as  per  r^raerapb  C,l]ilml  uMl  IfefM  and  braids  or 
lappings,  as  in  the  caee  of  the  kadleu  paper  oahiM,  aa  per  parai^plu  7 
KBd8. 

Fire.rftitting  CMt$. — OondactoTB  as  per  mragiapb  3,  pun  aod  rul- 
eanlied  nMir,  HpatMiMMnaliAttaftdaadkniMMpirHkniw^i 

7  and  9. 

1.  Condutton. — Conduolora  of  all  wiree  and  cabiea  are  to  b«  oi  soliii, 
viU-MUMkM  higb-condactivity  copper,  English  draWMitta  itaala  of 
•dUa  to  ba  of  luitable  lay,  lo  as  to  produce  a  eompaot  mndiiMnr.  The 

eondueiivity  ol  th#  ropppr  to  he  noi  lees  (ban  100  pet  cent,  of  pure  copper, 
Mattbleaaen's  fliand^vni.  Tlic  n :  iuuinees  and  iieiK):t.i  "1  ibe  various  uiea 
to  b«  IM  spfcMliwl  ihr  Cnh'.n  WtAnn'  A '.^ixi.ili  iri  (  iren'ar,  r1at«d 
Dtcrmbtr  .HI,  I'JivJ. 

•i.  Where  cabteii  am  iueuiatcd  with  materiata  wbicli  wi"  rcnn  wttix,  or 
b«  acted  upon  by  tbecopp«r,  thawizataia  to  be  unifoiml.r  ncd  cffieienlly 
tinned,  xba  tinning  is  to  be  fina  bam  had  or  other  impurities,  and  must 
aaaiana  ta  Otovaft  rtamiawt  teat  lor  Uanai  Uah  agado^eitr  aapper 
vMk  H«Jatat8iadatfa«inaai««abaifUhbiUiB.ar«aawirtte 

3.  DUlettrie  Paptr. — The  paper  to  be  oompoeed  of  pure  ManiUa  flbre. 
It  is  to  be  free  from  all  metallic  particles,  carbon  spots  or  foreign  matter, 
and  t3  shnw  no  trs-n  of  cWoHnp  or  other  reaiiual  chemicals  on  analysis. 
It  ruii.s".  be  (reo  (rtim  the  sli^rtilci.'.  lulinUtiiri'  of  straw,  woi.  l  ir  ilier 
ligncoos  libres.  The  papar  after  drying  to  be  Impregnated  with  a  bi«b- 
aaaa  teanlating  aeanpetuid  at  a  temparatoaa  nat  aiaiadlaic  a60°F.,  and  to 
be  kM  ai^rallr  opad  thaeondnetoria  strtpa  to  raqoired  t&ieknass  In  such 
a  manncT  that  the  joints  are  pfficisntfj  fta{rf?erpd.  Thf  paprr  ftnp  tr>  be 
of  Mniloim  thicknens  throunlioul,  uot  Exceeding  0  OO^in.  before  impreg- 
nation. The  t«tttiJi>  .str<>iiK'lh  nf  a  .^iUuidaiil  xtrip  l.jnini.  wide,  cut  iotigi 
tudiually  from  the  paper  bclurti  impn  ^nMiun  m^n'-  nol  be  Ii«s  than  10kg  . 
bat  It  should  b«  to  highly  imprcgnAkd  that  lU  ^UvK^ih  is  Increased  by 
1.5  per  e«nt,  after  impreipation.  The  insulating  compound  sbould  be  of 
Kucn  a  eharactoT  that  it  is  solid  at  the  ordinary  working  temperature,  and 
should  have  no  tendency  to  drain  away  rroni  the  rablo  It  sht?>u)d  also  be 
capable  of  allowing  the  cable  to  be  rh&rply  bent  without  any  ai^jo  of 
eraekiog  in  the  psper  dielectric.  Tlie  ooinpoiuid  must  have  no  deie- 
lerious  elli  ct  on  Ihf  copyrr,  paper  or  lead. 

4.  iiiiiitxr— The  eonduetors  are  to  be  cowndi  &nt,  with  a  layer  of  pure 
ismrinolMd  tot  fan  nAfecVi  TiHy'^fn  mi  BMt  ikaa  Mb  per  cent. 
of  rabbar  nrfo,  and  tbao  with  two layertM TsIoaBlslax  rubber oornpoond 
to  an  approved  thickness.  The  Tuleanising  rubber  ooropoands  to  coDsist 
of  the  finest  hard  Para  rubber  mixed  with  aalphnr  and  mineral  matter 
only.  No  rubber  aubatilola  or  or|:;ari:c  matter  other  than  rubber  ir!  to  be 
uied.  The  proportion  of  hard  :ine  Para  rublxT  iu  the  vulcaiiisic)^  im- 
pound rubber,  in  the  caw  of  the  ."VOii-voll  cables,  is  to  be  not  1«m  tLan 
40  per  crnt.  by  weight.  In  tfa*  casa  of  trin,  «r  aaUaa  taaftof  a  lootional 
area  of  less  than  0-06  aq.  in.,  tiia  rubber  ooa^foond  ia  to  ba  applied  longi- 
tridicatly.  Larger  caUaa  an  to  ba  afiialty  lupad  to  kB  mnmd  thick- 
ne^ii  The  pure  andcoMipoimtBibhwatobaTnHiawiaiiiliittoaaoaMigBaanns 

mass  alter  i&p:n^. 

3.  I.eatl  s'.r.i.'Aiiio  — The  cable  to  be  sheathed  by  u  aolid  tube  of  the 
best  pure  English  lead  which  ahall  not  oonlaiu  more  than  0'6  per  cent, 
total  impnrUiaa  on  nnalysia.  and  shall  be  tree  from  pinholes,  lead  oxide 
and  other  manufootoring  dafacta,  and  ahall  be  made  direct  on  the  insu- 
lated core  under  stnog  bTdnoUo  pressure,  the  lead  being  allum  d  to  'ct 
before  pressure  is  applied  Tbe  insulated  core  lo  be  psaecd  tbrou^li  a 
bath  of  compound  immediately  prior  to  its  fnteriuj;  tbie  lea  l  pre-:!.-'  'I  he 
lead  r<h>;n'.hiii.;  ?liali  be  of  uniform  tbu  kneaa,  and  »httll  iint  nho'.v  uay 
signs  of  eiacliiiiK'  afU^r  )rav:iig  been  .--ui.j<:r^d  to  llir^  bMulin)/  lejitii  herR- 
after  specified. 

6.  <°»mijKiiuid. — To  be  of  the  voioanised  bitumen  class  of  compound, 
oontalniog  nat  OMfa  than  SO  par  aant.  al  aiaatal  maltar,  to  ba  M  asoh 
oonaistoney  that  it  will  not  bwMtna  daaaBtmMaad  at  tneh  taraparatone  aa 

ordinari!y  cbtainvd  in  practice.  It  most  not  become  brittle  at  the  freezing 
point  of  water.  It  mast  be  bo  made  that  it  not  really  oiidi/able,  and 
thai  It  will  reti.Ht  the  acUon  of  ui^k  a.-i<lii  and  alkali,  it  is  to  be  applied 
to  the  osb:D  .II  the  form  of  a  Kilid  '.LI till  free  from  pinhole*  and  similar 
deiscts,  so  tkiat  the  inaulatioo  resistunoe  shall  show  no  deterioration  after 
tha  itwalatail  aahlaiaaahiHltliiil  to  bj^dzanUopRaaanot  lOUbb  par  aqiiarc 
iaA  tar  at  laaat  iva  adanltak 


T-  ftpM, — ^Tapes  for  Tulcaniaed  rubber  cables  should  be  of  fine  cotton 
ahlth,  "^ip-^Mpb  not  leai  than  70  by  TO  per  square  Inch,  thoroughly  water- 
proofed on  one  side  with  rtM-tr  ccmfonri  1.  containing  r.n:  Is  than  3')  per 
cent,  of  pure  rubber  Tape- for  lendlo-s  und  bitumen  tvpe  of  cal '..i  to 
be  of  ^Dtout  cotton  cloth  thoroughly  iinpregnalcd  with  bituminous  com- 
pound. Foar  oolar  aotarixfi  Hesaian  twaat«aataito>aiBilar  wybatore 
application  to  tha  cabia  BMj  ba  aaail  wEan  laqnifai. 

0.  llrai>Un;it  <titii  Lappinyi. — For  rubber  cables  the  braiding  may  be  cf 
]llt«ur  rotton,  tanned  or  gray,  as  rp4|aired  ;  to  be  braided  on  tiie  cable  at 
B  E'litablr.  Iny,  and  with  a  suiTn  iont  iviihIn  r  of  eitd-i  tf.  elllcientiv  r:)vi  r 
tlie  table.  The  braldini,!>  for  mini  t'alilc:.,  »i;rtl,.i  rui  ln'r,  Icadi.;. 
paper,  or  bitumen  cables,  ahouid  be  laimed  jule.  In  all  cas«a  bratdH 
are  to  be  efficiently  impregnated  with  preservative  compound.  In  the 
ease  of  nuun  sables,  jul*  lappings  may  be  uxd  inskad,  or  in  eonjcmetifw  ( 


with,  bTa;dinss,  is  ahjire  described;  such  lapping?  shoulil  be  cl  tarwd 
jute.  coniaininK  net  le:^.i  than  tS  par  oenL  of  the  Ut-it  Sto<<)i.bQlui  uur. 
.\tt«r  application  to  the  cable  these  lapping*  sUauU  ii«  tkuraughlT 
impregnated  with  preservative  compound. 

9.  Firr  httitUng  Corrringt. — The  Are  realsting  ooreriugs  may  oeawt 
o(  cotton  tapes,  jute,  or  cotton  lapping,  or  braidings.  The  radial  thick-, 
neaa  of  such  coverings  to  be  proportionate  to  the  diameter  of  tha  «aUa 
and  the  radiat  tl.icknOTS  of  the  inaulation  The  tape*,  braids, or  Uppangi 
Ui  lie  cheiuicaUy  trLHted  prior  to  their  applieation  to  the  cable,  with 
suikabl*  Are  reuisting  compound,  whioh  shall  have  no  deleterioai  efftot 
on  the  fibrous  mirfarial  or  tbe  insulation  of  the  cable,  and  shall  be  of  a 
permanent  character.  Daring  the  taping,  lapping,  or  btaSdiag  (comn 
the  fire  resisting  coverings  to  be  further  aerved  with  aaitaUam4MilMD( 
compound,  and  finally  served  over  alt  arith  Bpaalalonta|MMalafaiiBllir 
natcirn,  to  ii:!>T:re  &  firm  but  flexible  finish. 

In  spi'cial  oajo^f  icadle?^  or  bitumen  oiMh  aMtyta  flnliMl  wflb  tta 
r^^isting  oo^wriog",  ii*  iib^ve  dl*^nbed. 

10.  Armour. — V  hcrc  cabii?a  ap'  to  bi:  biid  din;ct  in  tlir  vTuimd or  ia 
situations  where  they  may  be  exposed  to  mccbaolcal  injury,  they  ihetild 
be  armoured  with  steel  tapes  of  suitable  widths  and  of  thickn<.>  j^:^  u 
speclAed  in  the  C.M.A.  Circular  dated  December  31,  1902.  and  sppiifd 
the  e\h\c,  ».>  tliut  thr  ^pai?p.«  lietwefil  the  ootivolulionii  of  the  firs".  Ijt.toI 
iitrrl  tspc  are  covered  by  ttie  Hc^ond  lapp.  .lt>int.'*  in  iitfre".  iai->^5  arc  t.' b* 
aitber  braxed  or  welded,  do  other  metnod  being  sllowablv-  Tiuy  sre  t> 
be  laid  on  a  b«d  of  tarred  jute,  served  as  described  above,  aod  earasi 
with  a  double  layer  of  jute  in  a  mmilar  manner.  Where  galvanised  htm 
or  steel  wires  are  used  as  armour,  the  wires  must  doaialy  sbtsth  tba 
cable  and  be  apolied  over  a  bed  of  tarred  juts  lapped  on  in  the  op(xuit« 
dircclifin  lo  tlir' lay  of  the  wire.*.  Tlie  wire  jliouid  be  of  stiitable  piujja, 
and  coropoa.'d  of  a  good  ijua^ity  of  sifcl,  wln-.  h  sli.iuld  h^vL- a  btaakiag 
strain  o{  not  teas  than  35  to^pi^ square  '"'^j^^^^^^^^i^^^^^Jj^ 

The  galvanising  moat  adiiaia  bmly  to  Ilia  anifaoa  ol  flia  wlMa  aal  aiart 

not  crack  or         off  when  the  wire  is  bent  round  a  cylinder  13  timae 
owD  diameter    T  lie  ejftcieivey  of  the  galvaniaing  must  be  stwh  that  aa 
sign  of  a  deposit  of  copper  should  !>c  visible  after  three  ooe-oiiiiate 
immersions  in  a  aaturatea  solution  of  copper  piil|ih«tc  si  fM  V. 

11.  Irtsv'nftisn  Tf>f< — Al!  cables,  a;!  upreiHcd  ubovi',  iiiiould  be  tested 
ivftcr  'J(  ho  irs  immersion  in  wa'or  in  the  caw  of  vuSfaniffd  rubbercsWiSi 
and  after  Ave  miQutCb.  hydraulic  t«st  in  aclos^d  t^k  at  lOVlb-  peraiiosif 
inah  in  tha  oaae  of  the  other  types  with  a  battery  giviaa  an  E.M.F.  of 
not  Isai  than  SOO  volu.  The  insulation  reeiatance  raurt  be  taken  stier 
tmp  mtrviifrVflrctriiicullon,  and  nuch  electrification  mnst  prc«Tt!  «t.:s<JUy 
and  unifcrmly.  After  the  «p]>li5»tlon  of  2,W0  Vullji  for  iiaU  ail  hMr 
lh«re  ehcul  i  be  no  .^ippreciable  diHorenca  in  the  inanlatauQ  ii»<tiM«e of 
the  cables. 

13.  Mffhaaicat  Tt'U.—h  lOflb  l«Agtb  nay  ba  taken  fron  any  of  tlu 
cabltB  and  bant  thtaatlniH  teiawna  diraotiona  roaad  a  dnm  hsnag 
adlaiMtoiolaotttoiatfaaaUttanatthadiagiatararthaaable.  The 
lv(tb«faaB  aqbM«iiaaillv  immMd  to  wator.aiii  liitad  iMk^V*^ 
tMnMiacwltaga.abeau  not  bcaak  down  inidara  prtaan^ifl  ajW 

i'lm  following  is  an  abstract  of  the  disctiflsion  that 
place  in  connection  vritb  tbe  Pftper  on  Jantutry  3Ut  :  — 
Ur.  MILlRR  potntad  out  the  neeMlitr  tor  aome  reoogniaed  ecrtiliiala 

given  by  an  indcpenflent  sathority,  to  protect  f tt!Tha.«<er.-,  of  tsi'lf.  ^ 
his  I  xperience  de^entriJiaation  i-f  vulcaniaed  b.tniv.iM;  ,'iibic  li.i'l  -"^..f 
taken  (liiuia  when  laid  in  the  vicinity  of  urinals,  tie  had  eipeiriiicaa  et 
ISO  yarda  of  lead-covered  cables,  with  psper  insulation,  laid  in  1^> 
troughs  with  lln.  to  'in.  compound  around,  and  12in.  covers,  Isilisg, 
and  had  never  been  able  to  explain  it  satisfactorily. 

Mr.  \VAT.S(>N  mentioned  that  of  the  total  capiUl  cxpenditTue  (ar 
electricity  works,  one  thiril  or  a  lialf  reprc-cntcd  tbe  cost  Or  nuuna.  "» 
lOao  pointed  out  ilnil  in  Table  1  '  H,,-  A. -i.  omi.  Feb,  p.  7t5)  sample^ 
showed  34-7  |irr  cent,  and  C  1H'il7  per  cent,  of  minerala  ;  bntysl.aaGPidus 
toTablcII  .tberawaalaaadaoaalnliiatian  loiheoaaaofC.  ^^wOdJ 
correct !  lie  coo^orad  tmloanlaad  Mtvman  cobles  beat  on  aoeoaai  <■ 
tramway  and  lighting  earth  ooirenta.  VDM  dass  of  cable  had  be«a  la 
&UL  c'-9^f'i:L  use  for  10  to  13  yeairs  in  bagatowM.  The  avUd  (jattn  *st  • 
great  [irotei'lion.  Prnwn-'n  oTOtema  were  also  B'jeerq^ftil  whni  the 
material  wus  of  eiccllt^nt  .jualiiy.  Uubber  had  ceased  tn  be  ti-'-I  is 
towns  for  mains  on  aooount  ol  the  troubltiwwe  oalire  of  evco  Ihu  bwl 


   raacoountably. 

tfr.  I.  COirtUftJtAtitimi  totbanacessity  of  employing  a  "  MpsiaWt " 
between  the  pure  rubber  and  the  vulcanising  rubber  in  Indiambbet 
rabies  lo  prevent  deeenlralisation  and  to  keep  the  sulphur  from  tbe  ariR- 
The  anbiect  of  i  Mtr.  was  too  vast  for  tbe  ordinary  buver.  but  he  ahouid 
notice  toat  tlie  twining  wsa  bright,  tbe  rubber  tough  and  dsstic  IB» 
thickness  ol  insulation  uniform  and  suBioient,  and  al40  that  raistag  IM 
teinperatnre  ol  tha  oable  laom  40V.  to  SOO°F.  had  00  apptaoable  eSed 
on  it  appearanaa.  ThanhsneedaotdonbttiiattheartielawaaaiioodoM. 

Mr.  COOPF.R  (r^>tn' )  hni  hni  no  trouble  with  lead  covered  c»bl(e 
through  clc<;t«)ly-.i«,  II-^  |.eli<ived  in  thorough  metallic  connactui" 
tbrrnt'h-nt.  w:pcd  g:anil',  u".  thu  j  -int  bnfM.  imd  an  efficient  esfthat 
the  Jlii-.ion.  A  bud  earth  wou.il  lend  to  bud  re-uHii-  He  gavean  iBttaaa* 
of  fmlujo  iu  to  taper  iiikuLat^d  Itad-ctivcieJ  catle.  It  was  in  use  down* 
mine  shaft,  and  the  presanre  of  the  oil  with  which  tba  paper  inanlatioo 
was  impregnated  burst  the  lead  sheathing  at  the  bottom.  He  thought 
^oIv  we;:  of  vutcani..  .1  bilur.ieii  cablaa.  wbWi  Nam  all  ridit  oalsiaaoii- 
j.-uoi  to  a  hi,-'h  tem[..:i;iru,e    H«  had  haaid  aC  thaiBbalaf  liiidi*r» 

baker  a  o»en,  and  (ailure  lesuiliDt', 

Mr.  AITt  HKSON  bad  had  eight  or  ton  years"  espcrieneeelkid'WW"* 
cabiea  drawn  in  cast-iron  plpos,  and  tbey  ((ave  no  troabla  for  I 
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earrent  mppl;.  Bubb«r  e«bl*  had  givw  mD«h  tioubl*  m4n  rinBw 
oooditioDa.    He  bsd  hml  failure  in  oiM  higb-lmaion  lMd-«Ofml  papar 

cable  laid  in  cement  jointod  docU,  and  pat  i(  down  to  th»  cement. 

Mr.  BEURY  Btati  i  CEment  had  noi'fTcct  on  the  load  coTering  of  cables. 
Th«  N«ltonal  Tblcpbone  Co.  had  laid  cable  of  that  olaii  in  caasrete  bloeks 
kr«taht]rMn,Mdo»tN«Ato  nnlM.  H««alM«ltaitiiMtotlia 
naMiu  nrariUng  unnptaintd  IklhirM  In  tMm.  fl»  ihoashi  flwl  it 
thev  would  jast  think  of  the  enormoua  Btraint  pat  on  a  cable  with  the 
draw-in  gjEtem  — say,  a  'Mn.  cable  drawn  intu  a  .SJln,  pipe  in  THjJ  . 
N3\d.  or  tven  ICHJyd.  lenpitix  thr^  would  lind  rcMOD  enough  for  tnuhe. 
Ill-  tad  imenled  a  lutric«toii  l-j"!  t  ■  overcome  thia  diffioaltT. 

Mr.  XAVLOlt  said  th&t  ^'nat  care  should  be  taken  properly  to  imprfg- 
Ml*  tb# paper  insulation  ol  cablea  with  oil  He  had  tried  axperiments 
wift  oM  macinieng  and  badJj  made  (pedmeru,  finding  after  bending 
them  ronnd  a  4ft.  drum  that  the  paper  split  acroaa  beoaoaa  the  oil  gave 
no  Mliding  action. 

Mr.  PlFEIt  had  found  that  eablei  tboold  ba  proparllj  driad  out  baler* 
applying  a  dlimp4ire  test. 

Mr.  BEATEK  barhig  r«pUed  briefly, 

Mr.  FE  AKCE  propor ed  a  Tote  of  tbanka  to  the  aathors.  In  the  coarse 
of  his  remarks,  he  stated  that  it  might  be  interesting  to  know  that 
he  had  w  ritten  to  30  or  10  engineers  in  dillerrnt  (ila<  es  lor  their  opinions 
and  [ira'.:'.ic(!  regarding  earthittg  and  ii<>udLnK  Ir^id  cu\  r.-ri  t  ^-uhlcti,  lind  there 
was  uo  uoilonnity  whad-viir ;  tlmjr  lUI  iie<'iiii'd  '.i<         vraysof  their  own. 


COBBBSPONDENCB. 

THE  TKOTT  HAMILTON  CAULK 

TO    THK   KDITOR   Of    TUK  ELKCTIUCUX. 

Sir  :  Referring  to  the  report  of  the  meoting  of  the  Aoglo- 
Ameriwn  Tahiam|ih  Oo^  puUNlMd  in  yaw  iMua  of  Febnucjr 
lOth,  mkI  to  the  Chunun'a  mnufai  oamaininK  the  Tntir 
Hndltai  cable,  I  wonM  Mk  pamiMioo  to  call  attention 
to  souM  important  facta  in  eomieetioa  with  the  particular 
type  of  cable  mentioned. 

In  1888  a  length  of  -48  nauta  of  this  cable  waa  inserted  in 
the  1H69  Brctst-St.  Piorro  cable  between  longitude  26'  2i' 
anil  -27  14'  W.,  in  a  depth  of  from  1,800  to  1,900  fathoms  j 
anil  iitiothor  I'm-i-  df  t.lii>  ty{>e  mspatin  farther  wait  ia 
the  wMue  calilo  dtiring  thut  year. 

In  1801  the  187:!  cable  i\as  iL|.;ii:ivl  ofV  Ireland,  the 
weatom  spVu-o  being  217  nauta  from  \'alontia,  uuJ  a  length 
of  38  nauLs  of  the  Trott  lliimilt<jn  table  iuscrUd.  The  con- 
dition of  the  original  cable,  laid  in  1673,  was  such,  over  the 
greator  portion  of  the  ground  worked  on,  that  it  was  abeo- 
nitaly  impoeaibic  to  mise  it  in  other  than  abort  lengths,  and, 
but  wr  tne  aiitomuLic  electric  grapnel  (Kingiford's)  used  on 
that  oeeaaion,  no  koowledga  of  the  prwMmco  of  the  cable  on 
the  grapiMl  wooU  htvo  bMO  ponible. 

Tbft  «Uo  «M  M>  rotten— that  ia  to  aay.  the  "eloaed" 
portioD  thenof— thai  nothhu  of  any  atraoi^  muIbmI  but 
the  core  and  core  serving,  lllia  mi  on  tlw  Irah  Bank  and 
in  depths  up  (o  400  fathoms.  Bat  the  cable  waa  fenod  to  bo 
perfectly  sound  in  660  fathoma. 

Noir,  thi«  cable,  although  rotten,  in  respect  to  its  strength 
giving  iii;itLTi:il,  would  probably  have  rcmuinod  intact,  ;is  f;u 
as  the  I'lre  mus  cotii  t'rn<*il,  for  many  ycais,  as  the  <lcti'iii>i.i;ii)n 
vna  ujciii  ral  liver  a  long  length,  and  there  Wii,  con3ci|Uently, 
III)  ciiticent rated  energy  at  one  spot  to  twist  the  core  asunder, 
rnfuituiiately,  the  nible  had  to  bo  cot  into  tO  nmOTO  ft  full 
of  sevend  ycurs'  standing. 

The  hempen  cable  inserted  during  this  repair  was  dhinpcil 
on  November  11,  and  wa-s  repeatedly  buoyed,  end  up, 
and  aOBMroai  qdices  were  made  in  it  as  the  fhip  fleeted  out- 
mids  on  the  Una,  ao  that  it  ia  evident  that  it  had  auffered  no 
•«kaa  datariontModtiriiigthe  ISnuntha  it  wu  on  hoeid  the 
■Up. 

The  chatman  at  the  Anglo  meeting  in  qoeelion  itated : 

The  particular  cable  was  one  patented  lifOnl.  Tiettand  Mr.  Hamilton, 
and  was  Uid  many  year*  ago,  as  it  was  eMtiMaftd  to  be  worth  trymg,  the 
principal  point  about  it  being  that  there  were  no  Iron  wires  and  it  was 
''U|i|Ki«ed  at  the  tUutt  that  it  would  be  more  ea:^ily  handled  being  ao 
much  lighter.  ISut  in  ooarae  ct  lime  the  dirccturs  found  that  the  cahla 
wold  not  be  lifted  at  alL  The  m—t  liivbafao  tedwtlwMi  it  U 
waot  pieoes,  Eo  the;  came  la  Ilia  eondiiifm  Oat  H  vooUlle  Mlir  t»  eat 
mt  the  Trott  M  amiliM  cable  anA  |Bt  ia  a  gocd  cable. 

Both  lyi^B  of  eaUe  here  ipoken  of,  being  laid  on  what  may 
truly  be  deecribed  at  rotten  ground,  deteriorated.  Neither 
type  was  quite  suitable  for  that  particular  locality,  ao  that  it 


is  hardly  just  to  condemn  one  and  not  the  other.  There  are 
patches  of  grnnnd  on  which  tio  type  of  cable  will  endure  for 
any  considci'ablc  length  of  lime.  This  hempen  cable  was 
never  advixated  h)  the  invcntoiii  for  general  use  in  depths 
under  100  fathoni.i,  although  it  had  lived  for  over  nix  years  in 
11  fathoms.  Still,  after  the  experience  with  it  in  deep  water 
the  directors  were  justified  in  trying  it  in  shallower  depths. 

If  an  earnest  desire  ia  felt  to  ascertain  the  true  merits  or 
demerits  of  this  hempen  nUa^  let  it  be  raised  en  Uie  48-kQoi 
length  in  niid-Athuitki 

Si-.ch  an  qMntion,  bowerer,  wonid  have  to  be  carried  out 
under  proper  cooditiana.  No  rongh  and  ready  method  of 
trusting  to  a  dynamoBteter  would  do  in  this  case,  for  dragging 
a  anhle  oat  of  Hae  nntfl  ft  atcninie  abown  OB  the  dynamometer 
la  ft  fertile  aoune  of  dehy  end  feibin  in  eulofeiMiriiv 
operations. — Yours,  Sec,  F.  A,  HaMIIiTOII. 

Halifax.  N.S  .  Feb  L'3 


MAHCBUIIB  TRAMWATB— POWBB  BDPPLY*. 

*T    c.  ooirroN  Aim  a.  l.  raaaoa. 

8f>  Tli.S  1. 

The  art-a  scrvci  hy  tho  .Manchester  I'raniwaya  ia  apnroxiraaicly 
41  sq.  niile~.  find  ii:  tlii:<  present  time  there  are  144  mile*  of  Hinglo- 
ttack  euuinped,  and  about  400  ears  in  ate,  divided  aa  fbUows  :  125 
double-deok,  doabte'tnieilti  Wl  doiihhi  Mk. einflla  tmoh:  SOsin^a* 
deck,  doaUe-tmek. 

The  power  anpidied  ia  fomiahed  aa  follows  : — 

1.  Citj/  (NWA.— The  city  area,  whieh  may  be  taken  approximately 
as  that  poctlon  al  the  cMy  wUUn  ft  ^niila  ladhn  «l  the  Town  Han, 
ia  tappliad  iHNa  the  Blaom  aitaet  alatiaa,aad  alto  tOftaaMll  entont 
from  the  Diddaaen  atoset  elatinn. 

%  Ovf«wi««iiilrjelamleiitorie»«raas.^niaaaanaaarB supplied 
from  the  Stoart-street  ttatioa  throogh  the  variotu  Bub-atationB, 
The  city  are  is  separated  from  the  oatlying  districts,  and  each  snb- 
atation  area  ia  iaoloted,  the  section  inxnhttors  bcintr  placed  at  the 
junctions  of  the  overhead  ludworkH.  The  eitv  iircn  it  furtlmr 
diviilfd  into  four  tertiont,  and  in  addition  switches  are  jdari'd  lui 
the  pnli-9  at  some  2.'>  pli«oo«  on  the  principal  routes  to  facilitnt.-  thr 
splitting  np  or  cutting;  out  of  any  faulty  sections,  rolenti&l  and 
telephone  wires  are  laid  along  all  routes. 

la  an  appendix  attached  to  this  Paper  will  be  foimd  a  brief  stun- 
mory  of  toe  plant  at  eaeh  ^lation.f  Paitiaaian  ere  also  givan  tt 
theealtuieaBat8taBrl>stnet.altb«]8h.witbfheeMSilioael  tto 
switehheacd.  thia  phot  Je  «n|y  new  bdtaflmghit  fate  OM. 

BU)om-ttntt^¥ma  Om  awHehlwart  at  Uie  BtaoHlnel  statton 
12  low-proH'!\ire  fi>»der8  run  iothe  varioiu  pillan  attMlad  in  the  city 
area,  each  fred<  r  coniistint;  of  two  J  sq.  in.  vqltMBiBed  bituiuen 
C4tblc8  laid  on  the  solid  system.  Insulated  returns  are  need  throagh- 
oot.  A  diagram  of  the  feeder  and  section  pillar  ooimecliont  is' 
shown  in  Fig.  1,  and  a  drop  of  potential  record  taken  between 
Market-street  and  Middlelon  i  in  I,  (  hi  i  tin.!!:  11.11.  It  will  In- 
noticcil  that  in  the  event  of  any  p.^,1^•ltlv^  teedfr  hreakii;;.:  iiov,!i,  !he 
ne^'Ativo  feeder  can  l.'f  urifd  to  tak^'  l'-s  pliice  fur  the  tiici.'  bL-ii:;.:,  tiie 
current  then  retuminv;  partly  by  the  rail.  The  overhead  ctiuipmoat 
waa  dealt  with  in  a  Paper  read  helom  HUa  Inttitwtinn  at  tnatr  last 
seesion  by  Mr.  McElroy  I 

DirlinMn-tlmt. — Any  power  aappUed  flMin  Xllakiaaan*ilnot  lac 
traction  puzpoaes  ia  trantmUted  thraogh  tta  Btaon-slnet  awilah* 
boatd* 

StuaH-ttnH^Vnm  the  Stoart-atraet  station  82  high-protsnre 
feeders  are  bnraglit  out  by  means  of  a  subway  approximately  ^  mUe 
long,  thenoe  diTei]|ing  to  19  sub-stations. 

In  nearly  every  case  the  high-t«nsioii  foodors  are  in  dupUcjitc. 
Fig.  2  shows  diogrammaticalty  the  general  arrangement  of  the 
system  of  feoderK.  .\t  tlic  present  time  thn  li<;hting  and  traction 
main  switchboards  at  the  Keneratin^  Ht  iliun  are  coupled  together, 
aJid  it  is  found  convenient  to  do  »o,  llio  var>  in  j;  traction  loads  not 
having  imy  appreciable  cfTect  on  thc»p<.>e<l  of  the  main  enK'iuHS.  and 
hence  on  the  bghtiug  pressure,  owinj,'  to  tlie  largo  numbur  of  cars 
supplied.  Shoiud  it,  however,  bo  desirable  at  any  time  in  the  fntnre 
to  supply  tba  tiaetion  and  lighting  feeders  Crom  separate  mains, 
arranKemantadbf  doing  this  are  provided.  DapUeate  'bos  bars  are 
provided,  wUeh  can  ha  couplad  together  as  reqaired,  and  selector 
aniiehee  eoaUa  the  issdars  to  be  ooonecied  to  either  set  of  'bus 


*  Abstract  of  a  I*aper  read  before  the  Manchester  Local  Section  ol  the 
Institation  ol  Electrical  Engineers  on  February  21st. 

t(See  al«o  The  EUetrieian,  Vol  XX.XI.,  p  613,  Vol.  XL.,  p.  194, 
XLVL.  p.  926,  and  Vol  L..  pp.  (572,  71«.-Ei..  E.]  I" 

t  ITk*  Ekttrieian,  VoL  LUL,  pp.  C«  and  69.— KoTf.) 
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born;  n\ch  fi^'ilrr  isf  ennnoctpd  through  hifih-tcnsion'fiiflps  or  nil 
ciroiiil  ijri'ii rviTK  of  \hc  ovirloijd  type.  Fc«Jer-cliar^:inf,'  ^^rnr  in 
proviileil,  two  Iv|K'.i  b«'ii;t;  eiiiployea — (a)  a  Bjuchroij.'UH  i!i()t<ir- 
genorAlor  with  Htop  iip  tran»fonnfr ;  (6)  a  water  registancr-.  All 
tbo  •ab-Btali<.iit»  nri'  rfiuippcd  with  aynchronous  motor  getuM-ikturg 
gptwltd  at  SO  cvclex,  mm  in  esrtmio  of  tfaeaa  tbe  wkom  scIh  arc 
antiUbk  for  lighting  a«  will  MfartrMetionpiiriMaea.  The  Polygon* 
i>i  one  of  the  10  included  in  tbe  fin(  imtall»tion  d(><iij;iira  hy  l>r. 
Konni'dy,  tbo  gvnenl  deriim  in  eneb  eaeebeint;  iho  KiiuK  ,  alihouKb 
the  ami  nmnefvvmnt*  arc  modilied  to  niit  local  conditions. 
Each  trnotioii  M't  curiKiKtH  of  a  eyncltraiKllu  motor  operated  direct 
fit  fi,WM»  visits  iinil  conpUil  to  a  220kw.  pontinuotih  Ciirrrftil  coiii- 
pc'iiid-wnuiii  >;iti.Tnlor,  tlio  i-\rnin>;  current  for  Itn^  iimlor  fi<'ld 
lit'iiit;  obtiiiiH'il  from  nil  txfiliT  miiviiit<ti  on  nii  i-xti  ii>iiin  of  the 
t>haf\,  or,  iia  an  ulti  rimtivv,  frofo  the  li»,0itin(4  luix  bat>..  %r<  riris  arc 
provided  for  intercouncctiiiK  llic  diiplioiUe  'bus  ttars  of  ihii  lighting; 
and  traction  bigb-tDnition  board*,  m  that  traction  nets  inny  be  run 
{ram  lighting  feeden,  or  vice  vena  if  reqnire<l,  or  both  lighting  and 
tnatiaaaateannlMnmfBainem  feeder. 

Ill*  Mooad  iym  of  enb-atatlMi  is  repreeentcd  by  "  Oldham-nMid," 
which  ia  typical  of  the  sMond  10  enb-etatiooa  imslnded  in  the 
extenaions  carried  oat  by  Mr.  Meizger.  each  motor  gmierBtor  M  t 
being  availuble  for  cither  lighting  or  tritction  purpomw  aa  required. 
The  criuipment  is  ijciicrally  piiuilar  to  tho  previous  type  of  iub- 
Btation,  the  low  trnsion  oulpnls  of  the  viiriou^  inrii  liiiu  H  viirving 
from  't'Mkw-.  to  l.'iOkw.  The  cxi'ilulion  for  llo-  lii'^'h  ti!:'.iii!i  ni-  ioii 
in  this  typ"  of  Bt;\ii,in  ia  taken  direct  trmii  tlu'  teriiiiiKilii  ct  the  low- 
tension  ^fwvuf  r-  fi  i  •.!'!('  larger  pets.  The  hij;h  len-iuii  UjiirJ  eon. 
troU  the  incoiulug  and  outgoing  feeders  and  syuchrunous  motors, 
and  ia  provided  with  two  eeta  of  'boa bare,  to  wlittflh  the  lightiiif  and 
tmetian  Aeden  are  reapeetiveljr  eonuotad. 

Momallr,  at  all  aob  atationa,  tiia  h{|^-taaalon  iiadara,  annljring 
tbe  tnMtiaa  and  liffbting  boaid%  aUfaoogfa  canneeted  to  the  aano 
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4,0S0 

4.V-' 

I  •.4  0 

:tii  II 

27-1 

."rf  l  « 

l':Mt2  '.m 

17-« 

1,<I04  -O 

4.190 

449 

j,ht;3-3 

ItiOO 

31-U 

-2«iU 

5«-4 

1.344  42 

17'7 

,1.613  03 

90 

4.W0, 

440 

l,*M',-6 

lU-0 

U-0 

26-» 

•r» 

1,S10-10 

IT'S 

1 1.090-68 

•  • 

loi 

4.900' 

441 

l.tl4M'0 

ICO'O 

m 

36'7 

«■» 

1,88S-91 
1,812-19 

18-0 

1 1.011 17 

IflO 

4.150 

489  i  iJfiU  8 

1900 

sio 

20  7 

S7-0 

173 

,l,«77  4  ' 

100  • 

110 

4.3&0 

138 

i,(«ei-u 

ISIhO 

80-0 

30  0 

.ii;-4 

i,'2'.M-sa 

I7« 

1.6603S- 

1 

«  < 

4.1011 

l.TiWH 

I.V.>0 

30  0 

•207 

I  ,:«i2  «* 

170 

I..i.iO»l 

no 

4,150 

437 

1,1413  u 

ir.u  0 

2H0 

2ij  7 

,'■>«  2 

i..'j3y-K-i 

Ki-S 

l.-kM-'iO 

4,190 

437  , 

1,B18J» 

l-WO 

3N-5 

•2fi  8 

1,3W0-H7 
131010 

16-6 

,1,513  62 

4.140 

447 

i.om 

1S4S 

80-0 

970  1 

97-S  { 

17-1 

1.6C0-U, 

•  a 

100 

i 

4.350 

434 

t.M4-S 

IHSO 

t^T, 

37-0  1 

»«■•'» 

lJMIi-73 

lOS 

1.804-SO 

97 

•  « 

.|  .ri.",i» 

1.^7  ■ 

1.7<H»  H 

llKIU 

•27<i 

•270 

■)7  II 

Ml»-l») 

16-2 

l,3H.V90 

l.'.iiij 

I.M31  2 

152  0 

iHO 

27  II 

'  1 

1.30038 

in-r, 

1,51808 

.  ■ 

lOH 

1,100 

43<;  1 

l,"-*7  n 

IMl  0 

270 

2 

1.370-75 

10-5 

l..'MM  .'.O 

9U 

2  75 

o:i-3 

1  a-i 

12301I 

1 

All  CALr-CLATMNS    IIIP   FISH  OS 

111,:  \Viri><»  iKK  lii»ii\  .s. 
ToUl  uniU  generatul.  11.13U  in 

0  bean  (waUiMtarJi.  1,850k*. 

per  bow. 
Vnita  abaorbod  in  pnmp«.  120  in 

>lhn.,3flk».perhr  -.«o pumpe). 
Net  nnits,  11,010  in  B  hoars. 
Tul.  water,  21H,4-JO,3640S-Slb.per 
Average  i.u  r.,  3,833-3.  [beer. 
Mean  pcei.  at  iton-valft,  156'71h. 
Ueaa  vaemm,  97'43io. 
Av.  units  generated  (froniwileb* 

boaid  Insir  imeQta.lM'l'^M 

I.HSU  3'.'k«r.  per  how. 
.Ml    tapped   and    draio  vat^r 
reekoDad  ia  with  a.'c  pump 


[•  liia  also  Iht  MittriiMH,  Vol.  UII.,  p.  M3.-£o.  S.} 


Boiler*  under  teat,  Nea.  3,^  7*a 
KircKrate  area  ia  iqnaia  fMl, 

2-.'s  (four  boilers'! 
'  Coii-ampti  'D  of  coal  la  poonia 
]    per  «>  hours.  iuMi  grtea  lotaL 
Uitio  fni  how,  A,7M; 
Pitio  per  uiiiaiateetotgialeana, 

ll'i  ^  p,'r  hour. 
Evaporation  iif  wali^i  jx-'r  p'-'Und 
of  coal.  9  3  from  and  at  213  V. 
with  90°F.  sopeibeai. 
Ditto  per  pound  el  dry  coal,  008 

from  and  at  19  I  F. 
Average  leuifx-ratuie  ol  teed- 

wsUt  ul  l>  .ili't»,  194  =  F. 
l)itt..>  at  p'jriip«,  ',1'i  F. 

Combined  efhciti.cr  mth  pompe, 
«•$':.  withpQi  paiiipa,  S7-49'','. 
Water  per  i.ii.e.  per  hoar,  villi 

pompe.  12  ritlii. 
Water  par  kw.  hour,  witbpiuMa, 
li»'H9lb.,witboatpaaipa.fOwb. 
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|iV\„;p^i   


*buB  bcin  at  StUftrtKtrcct.  :i  im  nlioncd  iibovp.  are  kept  M-pdntM  at 
Ihp  snh-!itation  oinl.  Hy  Una  nrrnni:(  iiu'iit  the  iiidurtioa  motOIS 
tthii'h  iliiM'  till-  siimll  liKlitiiiw  sji'iurntorh  not  utli  i-l<  <l  thv 
tluc'lunliuii''  ill  prissmi'  iluc  10  tliu  variiitiunii  i:i  tlif  tiiiotiun  loftd 
Bopplicd  from  the  muue  lub-station,  but  are  only  nt1i>i  ti-si  )>y  ihe 
varialious  iu  spood  and  proMure  of  tho  n]«in  geuerators  at  htuMt- 
street.  Tbo  •ynebronoot  tnetioa  Mis  at  kil  tlw  mV  rtnt^tnn  era 
nil  RtArted  Up  OD  th«  low-temtoii  lid*.  aUluir  Stam  titt  taoHon  or 
li^'htinf;  'btw  MH.  In  the  ercnt  of  •  low-taoiiaii  Mipptjr  not  btiag 
av»ilitb1o  from  th*  main*,ea«h  8tA(ion  i»  provMAd  vita  an  inidnetUm 
motor  «hic"li  fun  he  KtarUx]  froni  the  altemntiitg- 

cnrrt'iil  siJc,  riiul  f-,iniisli  ,i  low  ti  iiHtoii  supply  on  to  the  lighting 
liiis  i'liru,  fruin  wliirh  the  tMrticiii  •>cls  <';ii)  lin  stnrtfil  i:p  in  the 
I'-i;;  i!  iL  u'-.iT.  I-'min  tllc  kuK  -ilnliini  li>\i  N  iKion  Irnttiun  buirds, 
linv  pr'  -««ur<'  feedorn,  lead-covered  aud  paper-iiuulated,  are  laid  to 
\  \Wvn\*  f««diaig poiBla  ID  tlw  aw  wippllad  ly  tha  dMftgmt  «ib- 
stutioiu. 

In  tha  caaa  of  tha  ana  aapaiUd  by  tba  dtv  atationa,  tlu  eonant 
in  matarad  at  Iha  main  nrilciibaaid,  and  in  taa  aaaa  of  (ha  omlyinf 
area«  at  aaah  lo«-toaak»  aab-itation  iwitdiboaTd.    Tha  total 

con«tiia|ition  fnr  tho  jroar  an^nf  March,  1904,  wa«  I7,19S3S7 

unilx. 

In  Trtble  I.  an»  givon  lh<'  n^ult-.  of  u  l]0^ll->^■  l<'st  currii-il  union 
uiie  of  thd  l.MOlkw-  M iiH^ravf. \\'fstini,'hi>ii.4B  coiitiiiinius-<'nrrnrit 
«<  l«  on  Oc  tnluM  il.  VAYl.  ftt  thi'  llloom  streot  Malion.  Ttn'  pliiiil 
^w^■<  Mill  on  a  stfii.ly  li^;litia-„'  1  iml  '.V.  approiiiiiatf'ly  \\\<:  (iilUloul 
iinl|mt.    S.itnrat<Ml  st-'ani  fioiii  t'nnr  lioilfrs  \v  i-  iin.l  tlif  \\ .iliT 

iii('iuiur«nl  at  the  air  piuup  diacltarge.  Keadin^;.'!  wer«>  taken  every 
10  mintitea,  and  the  avanga  apaad  ma  74-1  revs,  per  min.  Thia 
•tation  MuuMratore  roaa  Iran  79*F.  at  tha  beginning  of  tha  teal  to 
WF.  al  tha  and.  the  fleld-magnat  tainperatnra  from  7S°F.  to 
lOS'P.,  tha  amatnra  temperattire  (ram  70°F.  to  lOSPF.,  and  that 
of  the  eooimntator  from  70'F.  to  IM'^F.  A  farther  teat  was  earned 
oot  on  October  93,  ItOS,  at  full  load  with  superheated  uteain,  and 
uiiDK  two  boilan  on|jr.  Tha  following  were  the  chief  figona 
obtuiad: — 

lype  of  cngme  *""\Cvlin,lnrs  WJIn.  aid  Tffio. 

Hevolution;:   75  permlD. 

Puration  of  test    3:80  fUn. — 5t80  pJD. 

Sie-am  pressure   i.....  ISSlbl 

Vscuttin  «....•.  niBln. 

Superheat   00°F.  at  boUar. 

\V»i);ht  of  ftir  ii;itn|i  di-.^  harff  ....  77,4301b>. 

I'nits  i;i'ni-rttt«'ii    4.A00. 

bteam  per  kiloHatt-lik>ur  17-3Ib. 
Dob  allowtaig  for  etnolaitiiig  pomp  .  n^iSlb. 

(T"  hf  rontiniii:il.) 


A  Mmrn  LAMFHOLDIB. 

\V<'  Irnvf  rc('<'iM-d  frjin  Meiars.  IVixendale  &  Co.,  Miller-itreet 
Work*.  MatichesU'r,  a  itpecimen  of  their  new  patent  "  Thikflex " 
cor<l-grip  hunptaoMar.  Aa  taaj  be  seen  from  the  iUiutratioo,  tha 
oaaa  la  in  two  parta  only,  which  screw 
tooetbarand  interlock  the  oord -grip,  chin* 
interior  and  tamiinals  with  earn  other, 
so  that  it  is  iinposHiblf  for  thcin  to  b<> 
twisted  or  becotuo  •.n^■lll  1  in  iiiiy  \v!iy 
whati>vt-r.  Tliu  indn  t.  wh-.c'i  i^-  nUo  in 
twii  |iji:t.-.  1.1  "t  [bu  br-'  r,n^'l:sli  <lnna. 
and  i-'<  en  conslructcd  liinl  wlitn  (Hit 
together  tlio  tiiinimtls, 
which  are  tiot  p<<nnai]ently 
Axed  to  tho  i-luun,  are  held 
quite  iirinly  in  position,  and 
an  eaticely  insulated  frotn 
ana  another  nnd  from  tho 
oas<",  nn  im  trtl  lii  iiii;  i.x|io«'.'d 
lii  ymul  |  Im^ri  r-,  thrtii- 
si'hi  t.  When  tin-  liul.JcKii 
uir.'l  .'i!nl  iiiiuif  slif 
oord  gnp  taiuict  j.nssibly  be 
twisted,  and  ii'tnim  »iirb  a 
firm  hold  on  tlu;  Ik-xible 
that  all  atiain  ia  taken  off 
tlie  eonneotkms,  as  may  ba 
seen  bv  inMrting  the  flexiblo 
withoot  ronne<-tin(;  thp  ter- 
minals iit  all.  \\>  liavo 
<-\niuinj:ii  llii-i  lu!npbul;U'r 
siiJii  ihat  it  alion'il  luUil  all 
iiiiil  it.H  Mjlei't;'  n  lunv  bo 
UBuage, 


put 


■A  \r.r.r 
f  .ir'.\  lit' 


i  b' 


to  till 

tilt  1 


especially  ri-comtueuded  for  utuatioiu  in  which  rough 
pod  other  lavara  eonditiona.  have  to  be  enooiBteiod. 
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Conkidanbb  diffioolty  bna  been  neoontend  iniha  ooostnietian 
of  djmfliUM  for  diiMt  wooeotioa  to  ttMiii  turlriaeB  on  Meoont  of 
llw  oentrifoKal  totem  doe  to  the  high  spt^Ml,  and  of  the  cxee^ive 
noiw  due  to  nir  rMMlMiee  when  attempt  in  ma»ie  to  ventilate  tlie 

BlOfe  MUfiaX  roiisUruetion.  The  obji n  of  xha  Ae»\gn  shown  in 
ths  inustrntion  (Fig.  IK  pAt<'iiti-il  in  llid  t'nited  States  on 
JunUkry  11,  hy  11.  A.  IWirc-ml  mul  \V.  IK  riuni-ri.  is  to  secure  a 
Mmpx't  hihI  rii;iJ  WKll-littlaiiot<l  cunctrin  li!in  witli  nil  partj  well 
protectc'il  i^nil  (innlv  ln-M  in  plnv<-  nni\  |.>  tii.(ji:ii  '^ii<A  M-ntihttion  of 
•II  ln'jitr  J  p;\r*!;. 

Tin-  core,  which  is  of  the  slottvJ  Ivpi'.  is  built  up  of  lumiixf 
l.'r<.>n|M«d  in  leetioinB  IflMed  from  em-li  other  hy  iiepftmtort.  Thn 
iiiUKirHtion  tq^nwnts  a  iBToMng  field  maguet,  the  winduix*  boing 
MoaMled  in  wnim,  ao  m  toprodoea,  when  excitedby  dinatflumiu, 
•  north  poU  and  a  aoath  pole  diametrically  opposite  each  other, 


Pio.  1.— S.  A.  Baaaasrn  axi>  W.  d  Poiitin*B  DaaioM  or  tataae 

Fii:i.ii  Maoxet. 


({ixuig  ft  liip.'liu-  tiiO'l.  Tlif?  wimlinsrs  uro  reliiiriril  in  tin  ,l.:,ts  hy 
wrilKea  of  pliosphiir  liro-i/o,  atvl  the  oxtt'rn»l  ,';rfiii'ii  ni.  tifii-ilicil 
so  as  to  givo  !i  pi-iffcdy  -liiuijlh  fxtfnor.  TIim  iml  coiini-iniiin?  ipf 
the  win<iings  >ir<-  ooven  il  liy  i-yliudi  icjil  pit  i  <  h  nf  iiu  Kt  l  sU  cl  \ins  mj,> 
great  mechanical  otrength.  These  corcu  nerve  not  only  to  proli'ct 
tm  ooila,  iMt  alao  to  withataod  tfaa  great  centrifugal  force  >  xerted 
19011  tiiaiB.  Tha  coUt  an  aaparatad  from  each  other  bpr  spaces  far 
Ttntilation,  and  the  eyiindrind  ooren  are  pcovidad  with  opeaint^t 
for  the  aame  purpose,  the  openings  eoineidinff  with  the  spaces 
batwaan  the  coila,  and  additional  openings  whirn  nri'  pnn  ided  in 
the  retaining  end  plite.i. 

At  the  interior  surfacr-  of  the  ernd  coiinoclion"!  at*  loi'attd  w<slge 
pieccN.  four  of  uliich  roinpriie  nn  i-xpiinMli  niis,  utif  of  xvhich 
rings  in  iiscil  at  cai'h  end  of  tin;  nj!ur.  Williiii  tii  wedf;c  pieces  is 
placed  a  claiupuii;  ring,  wliici;,  wlan  f  jicul  iiitu  position.  caus<  !i  the 
wedge  pieces  which  mmI  against  the  end  plaits  to  press  outwardly 
agauak  tlie  end  eonneatioiM  and  aaoardy  hold  tiiam  ia  a  fixod  po»i 


¥u.%-^ItKrw  9:"  RoTATlNti  FieM>  .MMi.N>:r  rt  tiir  AklnKMlMi! 
Ei.iiimiiieiTATi-OKUtuK.mrT. 

tion.    In  the  op<>i  Btion  of  the  rotor  there  is  a  free  oircniation  of  air 

through  th>-  ■  ;.(  nim.;^  in  the  end  covers  and  between  the projoetiaii» 
of  the  weitge  pi.  I  I  -.  ail. I  o.it  through  llic  spaces  betwc'en  the  coils 
and  thmii  'h  tli..  .ip.  imi  ;^  in  the  cylindrtrni  covi»r».  Vt-ntiliuion  is 
furllii  !  J. ,  iir-  I  1...  iiir  j.;i-,tiiig  into  and  out  of  llie  <ipiM<  <  between 
the  11^  lit  ! ;i  1 11  JIl :1^ 

An..lln-r  .l.-si.;ii  of  r.il.ii  iiil'  (i.  Id  ni'i;,'n.-!     .  .  ..  t'l  if.  •  .f  tie:'  .Mlge- 
iiieine  1:1. ■kt.'irii  il-i  (..■,.  11-  liidt   .11   I ;.  r  in.  u  n  -  1 .     iitl\  d.  -eiilied 
by  Heir  .1.  Si  iil.-ii.T  in  tin  eouisp  of  n  In  line  I..  I.e.-  III..  I.ketrn- 
techni-ii  lien  Ven  iii  m  \  ieniia.  In or»b  1 1  miininr  .  tli.'ob  .  •■tl.^lll\lll.• 
^UlU  of  lifclil  uiu«utt5  rotating  nt  Inch  optoU,  Uie  Held  !ji:ignei  in 
u»kiiou  ia  in  fonii  of  a  parTcft  cynadar  aa  indieaied  \<\  i'lg.  'i. 
baft  and  apidar  are  in  one  piece  of  cast  atcel,  and  tlio  spider  U  pro- 
ided  with  a  number  of  ilot-a-taiiad  olotB  apaead  cquidistantty 


around  the  periphery.    Tlie  field  coda  ara  woand'wtth OOppW itriik 

the  coils  being  subscqiieiuiy  teatad  with  iJtonialiitf  aniMHt  at  a 
voltage  ItO  times  that  of  (he  cootinuons  eoMBt  wbiA  ia  afterwaidi 
to  be  used  for  excitation  (usaally  110  or  7S0  volta).  Altar  the  calls 
have  been  put  in  place,  the  piooe  It  is  let  down  and  seemed  m  lbs 
dove-tailed  slots  of  the  spider,  In  onler  that  this  may  be  done 
piece  U  is  divided  into  tw  o  halv.  h,  w  hich  are  -  aflcr  heinjr  fixed  in 
their  proper  position  — liel.i  iipjirt  by  wed^jc  1  >.  tliis  Wf 1>  ui  its 
turn  being  .wcineil  by -moilier  uci^rt'  l  ..  The  wcd^f-  are  iu:iile  of 
bron/e.  The  S(ii|i  .'iiii;  .  ire  inomiled  directly  on  the  sliaft,  but,  of 
coarse,  insnlated  ihererruui.  Kacb  slip  ring  is  couiposed  of  tno 
parte.  Artificial  cooling  is  procured  by  two  fans,  mounted  on  either 
side  of  the  rotating  niagnet.  They  produce  a  powerful  air  blast 
which  ia  diRMtod  ten  Mth  aidaa  into  lha  gap  between  roiatiqf 
magnet  and  itolor  fma  wUeh  it  aaeapaa  duwigh  openinRi  in  lb 
stator.  It  is  stated  that  the  power  con  Kiimed  hy  tlicae  lana  ia  bshw 
i  |>er  cent,  of  the  torlM-generator  capacity. 

Of  coniiiilerBble  interest  is  the  way  in  which  the  rotating  pari  Ij 
te-te.l  ai>  to  pi'rfcct  balance.  For  thin  test  the  tiebl  magnet  is  sap- 
ported  hy  t«o  «pecial  bearings  xvhich  rest  on  a  number  nf  ba!!?  !»> 
n*  tu  Iw  nil  chanically  as  free  as  possible.  Thi.  te.st  pie.  e  is  1:1.  ri 
rotale<i  by  a  light  and  piiaKIc  belt,  the  electric  nint.>r  nluch  linn* 
this  Ik'U  being  vertically  .■ibii\ e  th.  1  vl.niii  ,.  .il  [i.irt  tested.  If  lh«ri 
is  perfect  balance,  the  beaxingb  wi.l  rintiiin  btationarj',  bat  if  tbc 
rototiaf  yartlaootfif  balanca  in  any  wav,  then  the  teat  piece  and 
with  it  cnw  or  both  of  Aa  bearings  will  abift.  If  the  rotating  Ml 
magnet  is  so  well  balanced  that  the  bearings  indicato  DO  moTsaiMit 
when  the  the  test  piece  rotates  at  from  one>third  to  OOe-haU  ill 
noimal  apead,  no  tiwiUa  will  ha  eipsriaiicad.  It  it  aHd.  with  Ik 
rotating  piurt  In  aotoal  aarrice. 


PARUAHBIITART  I1ITBI.U6BNCB. 


LIQET  RAILWAYS  BILL,  1905. 

In  the  llouie  of  Commons  on  Thur^iar  la-<  week,  Mr.  UEIULfi 
BALFOi  n,  President  o(  tbe  Board  of  Trade,  ininiduced  a  AoM  MU  •> 
amend  tbe  Light  llailways  Act.  181*6.   li    as  fulluws  :^ 

1.  Tlia  powers  of  the  Light  Bailway  Commiaiinaia  nntar  lha  U^l 
Bailwayi  Act,  IHI16  in  tbU  act  referred  to  as  the  prinefpal  ael).dMl 
continue  until  T'arliaiaent  otherwise  dclemiine 

(li  U  Hiiy  orderunder  the  i.riiiLij.al  act  is  ii.ilc.iiiiirmed  hv  tht  IL.aT.i 
ol  Trade  on  the  ground  that  the  prupoaals  of  the  promoter  '  ..ut-ht  to  be 
submitted  to  Parliament  in  pun>ua»c«  of  tub-sec.  3  of  er^:.  'J  of  tha 
Drinoipal  aot,  tha  Board  may,  it  they  think  6t,  submit  the  prop..v.Us  I* 
I'arUament  hj  bfia|dDg  ia  a  bill  tor  the  confirmation  o(  the  ordrr. 

(2)  If,  wbila  a  Mil  oonflnning  any  saeh  order  ia  pending  in  ■itli'i' 
House  of  rarliament.  a  petition  is  preaente<I  a^'ain.t  thr  ord^r.  0<t  mII. 
•so  far  as  it  relates  to  th..  Older,  may  br  reterrnl  t..  a  Select  C.  i;ini;lH«, 
or,  if  tha  two  Houses  uf  I'arlianMmt  think  tit  to  so  order,  to  a  Jwol  Com- 
mittaa  of  both  Hoaiaa,  sad  tha  MUteiMr  ahall  ba  allowad  to  agptw  iM 
oppose  as  In  Iba  eaaa  of  printo  hBi. 

i    On  brtneing  to  a  ImI  ondar  thli  iietloa  to  tha  fflBltirm""'  «< 
or.ier  th.  it^iardotTtadaahallBiakaaapaclalnparttoFiiiUaBiiBtwilh 
re?pect  to  the  order. 

a.  This  act  may  be  cited  as  tbc  Light  BaflmmAct.  l'J<-''>.  and  shall  ^ 
read  as  one  with  tbc  principal  aot,  and  tha  pnoMipal  act  and  tb«  Ligbt 
Jiaflwar  Comntiasioners  ii^ateiM  Aal,  IWH,  aad  toia'aal  nay  be  cii«4 
tagtthar  aa  tha  L«ht  Railways  Aots.  IfWI  to  IW. 

A  bill  in  precisely  similar  terms  ho*  already  been  prewnli'd  to  t!  r 
House  of  Commons  on  two  prmiinw  occasions  vii.,  1!I03  ar.d  '  ^i 
was  abandoned  in  both  vi.ttr;.  Hhould  it  become  law.  the  cfT-vt  i.."  10  y'^' 
vant  delay,  lor  under  tfie  present  conditions,  if  a  l.^ht  sa::».<iT  .  rirr  is 
rejected  by  the  Board  of  Trade  on  tbe  ground  that  the  promotert  ou^Ut 
to  have  proceeded  by  niMna  of  *  ptinto  MUalapaa  of  at  leostanai 
most  D(oo<9arily  take  plooa.   The  power  of  tha  Board  of  TVade  to  flu* 

the  matter  bef  re  rurliameni  at  nnce  will  hr  ;i-iprc  iatcd  by  promOlSai 

HAMMERSMITH,  CITY  AND  NORTH-EAST  LOHDOK 
RAILWAY 

The  Standing  Order-.  Conimittet  of  tbe  llour.1'  of  Conimonx  coni"id«td 
the  report  of  Uie  examin.T-  that  ihip  l.;!l  h.el  nut  .  >m\  lied  aitiiitsn.iing 
orders  00  Tuesdav.  The  points  raised  before  the  eiomioff  •  wilJi  regaidtj 
this  were  reported  in  oar  iMoes  for  SMw  •  tad  Itt.  TiM  pcoaiotei*  iikN 
that  standing  orders  in  tlie  portianlar  ami  ihMld  ba  dispsnssd  vi>b< 
but  the  Coiiiiuittee  ditcided  SKainst  Ibia.  CoBtc<|Ucnlty  the  bi!t  »kI  bsN 
b>  he  droiip.  -.i  (or  this  -ev^i.m  The  pfopoaal  of  the  hill  ■»■»»  to  .  nu-tnirt 
a  deep  Kvtl  tuN.  rmluny  from  llaramcrsmith.  >ij  KDii.'ht»l>rid(?'' 
Ken:.iagton  to  the  Siraiid.  V  •  r.  lo  ri  an  l  City,  vthn-.-c  branch**  »«»• 
to  «o  to  Wallham^tow  and  Wollham  .Mili.  v  on  the  east,  and  iioiihsroj 
uar  u  toToUaahamaadralaar'a  Orw-n.  'rha.aapMil  to  beauU>o<>»' 
vra.  i:7.300.0W  ahaia  aaplial.«iih  £2,400,(100  banowiag  powsrs.  Tb« 
length  ol  ranta  waa  19  nttM  W  afaaina.  Tha  pnnotan  «wa  AcaoM 
UiUB,  David  Univhatt,  and  Janaa  Worafleld. 


AOCIDBHTB  (lOIIBS  AHD  FACTORIES/  BILL 

\  bill  has  been  pres.nted  in  the  House  of  CuniuJn-  t^  iiiufnd  '.he  U* 
rclutiiig  to  Ltti.r;.-  and  u  til-- .ii:  ii  o!  -a  cidcnt-  in  :nllu^,  irollienss, 
f.ii.-ioiiei  an.l  vwiiltsiiopi..  Tbe  bill  1  arrir»  out.  as  far  aa  rc^aidju'iM* 
and  laatorifx,  tlM  rwoaanandationa  eoolaiaed  ia  tha  report  of  tbeDtport- 
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n«ntfil  CorotniHnd  ftprn'nfi'.l  in  1001  to  iriiHi'r''  intn  nol:!ir:it:cin  nf  itnimi- 
iliaX  n^c>l'-lein!<.  Ttu  muin  jl.j.'i  t  ul  ihn  mfi-'nr'-<  is  lo  )'r'-"*-'''it'i'  tlmt  nil 
"■ocidvnta  which  result  in  «hc<lp»th,ordi«»blemeiiltor  m;,rc  tlii^n  1)  Jujg, 
ol  MV  MNina  aployid  in  w  abool  Ui«  miaa,  shall  be  notified  as  pro- 
viilad  tor  In  8m.  B3  of  th«  Co«l  HIn«*  1b«iitation  Act  of  1877  and 
Sec.  1  of  til*  MftiMifcreas  Min»B  Regiilntlnn  Act  •  t  lt7*i.  Among  the 
accidents  to  be  i<  iM.rlfJ  are  shocks  bj  rUx^ir;.  ity,  ilii>  n  titiia  Wing  sent 
in  writing  (o  the  ina(>ector  ol  the  distriot  on  the  lorm  pn;«cribed  bj  the 
Reoretarr  of  8Ute  A  nimilar  proTiaiaB  ia  iMlndM  la  Mm  bOI  M 
ftpplieahie  to  fnct.-iricii  and  wr^rktthopt. 


AOOIDEirrS  on  £L£0TRI0  BAILWA78. 
ii:  ti  e  HODM  at  OdttHMM  m  Tmkf,  ta  Koamm  t»  tit.  H*Am 

Btmitcl, 

Mr.  OSBALO  BAIiFODB  said  that  on  the  lAaeuhiM  A  Yotkthlre 
and  Nmtll-Ka«tern  RailmTS  nine  fatal  and  it  noB-fat*l  aFeidents  had 

cceoricd  thrmiKh  r<Mi4act  with  tb<>  thirJ  rail.  No  sccidejits  from  rnntsct 
with  thetliir*;  nul  Imi  lufii  ijiioittJ  :o  tin  Uonrd  of  Trade  on  ar.v  at 
the  other  lines  which  bad  recently  been  equipped  tor  the  use  ol  ettiitrical 
power  in  place  of  ateaun.  Mid  B»  mdl  tUU  accident  had,  it  was  believed, 
oeourred  on  any  of  the  Idb*  nflwv*-  t^pttrate  record  of  such  aeol- 
dMlt't  upon  tube  railwaira  hadbn-n  kvpt.butthe  number,  Ifanr.  •ku-i  vrty 
■mil.  The  matter  was  one  that  received  unreniitUnK  eon«tdrriai  .ii  fmni 
Ihs  ins pvoting ofllceia  of  the  departaient  in  the-  on  cutiu:-.  o!  tbntr  iuti<'«. 

THB  BLBCTRIFIOATION  OF  8TBAH  BAILWA7S 

Mr.  WEIB  his  n  ilillfj  his  Intention  of  nikir.g  tlic  l'itfiia.:-nt  of  thf 
Board  ol  Trnttn  u  h.  iIh  t,  having  regard  to  the  faisl  that  the  North  Kaatcm 
Bailwa;  (  "  hiK\-  rlrrlr.t  i  i  '  :t  portion  vt  (heir  ajiitem  without  obtaining 
specific  stAtu'.or^  (jowcjii,  he  proposes  to  noUl;  other  railway  companies 
in  the  I'nitod  Kingdom  ct  the  invpilurity  ot  ««oh  a  eolUM.  Mr.  Weir 
also  aaka  how  many  milea  of  the  North. Eastern  Co.'s  fystcm  have  been 
elMlriflsd,  at  *hat  date  the  system  came  into  '.m-rr,  ih<i  ntsmber  of 
uc(  icipnl*  ri-»ultiB([  therefrom,  the  numbu  nf  jierhoi.:-  ..ho  liavo  lost  tlieir 
IItm  IhrottKb  «ooi«^  with  Um  tblrd  rail,  and  whether  the  BoMd  of 
TMd«  iai|Mter>  an  aam  qoiu  n.'iiM  that  flw  nito  at*  mOtatailly 
jnotected.   

THE  TBLBPHONB  AaBBIHIllT. 

In  the  House  of  Commons  on  Mnnilav. 

Mr.  COHRN  ffor  Sir  Joseph  D:m.^iiiilri  ti^l'  A  llm  IN.stmnM.-r  Ocnrntl 
whether  any  (stimad'  had  yet  been  arrived  at  of  the  sent  of  money  that 
woDid  be  pmbla  to  tiM  MatimuQ  Taiqjhaaa  Oo.  loc  Um  pOMhaw  bf  the 
Postmastcr  Oenprst  of  thair  mdailakiiiR  io  1911  nnder  tlie  afficcBMnt 

cf  Feb.  *>.  \0<i'\  unH  if  so,  what  was  tlie  amount  of  the  estimate;  and 
uhcthc-i  1.1  Aculd  itlter  the  notice  ot  motion  standing  in  hia  name  with 
tegonl  to  the  reference  ot  that  a^ieemenl  to  a  Svlecl  L'ummUtev,  SO  a«  Io 
Kive  local  authorities  and  others  intctrntcd  tl>e  riKhl  to  IM  bMfd  by 
counsel  or  other»•i^e  iKitorc  the  Selrct  i  ommittte. 

Lord  STANLEY,  in  a  printed  n  ply,  wild  Ibat  the  prlc"  to  be  paid  to 
(be  National  Tt  ltphone  Co.  for  plant  in  I'JII  must  depend  on  manv 
thinirr,  tn<>1i'<<1tnK  the  inaintcnnnce  of  the  plant  in  the  meantime  and 
the  txi  atiaiLoi  of  tlic  -y-itni  It  waa  impoEBil>1e,  therefore,  Io  estimute 
at  the  present  time  the  amount  to  bo  paid  to  the  company.  The  Com. 
mittee  would  have  power  to  uend  for  persons,  pa^m  and  rcoocds.  and 
eottld  lake  any  evidence  tliey  miRht  non.<ider  re<)ul»ite.  He  did  not  tbinli 

any  futtlwr  l-ll.  .  l  -on~  TU-o,  .:.,1:  ,> 

TRUNK  TELEPHONE  FEES  IH  GREAT  BBITAIN 

Iij  ti'.o  IloLiR'  of  Crnintoriii  oi^  Maicn  1, 

Mr.  bl.OAN  iiKiied  the  foetmaiiier-Oeiiernl  it  be  would  consider  the 
advieability  ot  rcdaeinK  the  present  chari;e  over  the  trunk  telephone  linvK 
through  the  I'nittd  KinRdom,  so  Dint  the  ooromircial  comiannitr  ot 
flreat  Britain  uiljtbt  in  this  respect  bnve  similar  adiaotafla  to  those 
received  by  Continental  nations. 

Lord  S  l',\Nr.KV.  in  a  [iTnii  -.J  n  jijv  said  that  the  averse  payment  for  a 
eonTtTs,ai.'n  urcr  tlio  tcl'  pin mc  1 1  uiik  system  «t  the  Uniii  <!  Kint^.lom  »i» 
leas  than  Cd.,  an<l  having  regard  tii  the  coat  ot  the  trunk  line*  and  lu  the 
diSaall  WHidHiaaa  tB  which  tha  agaatnietioD  uf  tboM  lines  were  snbj'-ct 
Ib  tUa  aonntiy.  ha  was  not  prapand  (o  r^i'nmmcnd  uny  reduction  in  the 
preaeot  scale  of  charges  N'ew  trunk  llnca  wi  re  filled  n  jth  IrnOic  almost  as 
won  as  they  were  opiutd.  and  it  vun  difticsiit  lo  kc<  p  psco  with  the  demand 
for  iticreaacd  fiirilUivi!  "n  nt  ilv  ;>rr»,  rt  r:\t<-~.  The  charges  in  other 
I'.uro]  I  in  comitiie*  vh-mi  sutijiii  to  !■  n  l;'h  n.  u  liich  did  not  obtain  here. 
For  intt»i;ce,  in  mi  »t  coaniries,  m  order  to  obtain  prompt  oommaiuoa. 
.tioa,  tha  puUic  had  to  pay  three  timaa  tiia  ocdinaijr  rate;  and  one 
unporUnt  ootintrj.  at  lea;t,  the  enpital  for  aanalniofUm  waa  pnnrldad 
without  intur.  8t  bv  Iccal  authoriliet)  or  by  eommeroiiU  bwlies.  and  not  by 
the  admittiytralioa  wliii;h  conducted  the  serMoe.  He  raiKtil,  perhaps, 
mcntton  that  in  the  Cnited  States  the  rhargMi  for  the  aami  diatanoas 
ware  UIMta  Mgher  than  in  this  eoontry. 


TRUNK  TELEPHONE  SERVIOB  Uf  ISBLAJKD. 

In  the  House  ot  Commons  on  March  1, 

llr.  O'DOUKlt  fV  asked  the  Postmaster  (leneral  if  he  would  staU^  the 
eauM  ot  the  delay  in  the  extension  of  the  Irunk  telephone  system  from 
I):1fa:t  to  Iiondondeny;  had  any  proRrt^ss  a*  yet  been  made  with  the 
extension,  and  if  so  when  miKlit  the  citi.^cns  of  Londonderry  expect  to  be 
pliiceil  !rt  eoii'iin'inicatimt  with  the  trunk  FTstpm  thronphottt  thf  Kiiii;t]e;ir. 

I.nrii  Sr.^NI.KV.  in  a  printed  reply,  ^^.li  tlun  a  ciinHiil.'!:il..lf  arnouui 
of  work  WM  invvlvod  in  the  exteoHion  of  the  tcK'phone  trunk  svatem  to 
iMiaattus,  bat  anbstantial  piosrea-i  had  been  made,  and  be  doped  to 
bhia  IhaiHnKCiiinplalad  aboM  tlt«  end  of  .Vpril.  Do  wai  Intonnad  by^ 


the  National  Telei>honc  Company  t!;ai  iIk'v  hml  n  r- ;i:l  v  i'ni.,  liiJf  an 
agreement  will>  the  C«rporati<  n  ol  I.or.iiurjdeav  whicii  w.  ulil  ciiiil.Ii'  iho 
company  to  convert  their  exchange  system  in  Londonderry  into  a  dot)bla> 
wiresyaiamiaiiaUatoriiaawitttlw  tniaik  limb  aiA  that  tha  aaaquiir 
hopad  to«oa[ipletadMW)ik«f  raaraitraattaataalMiitthiaaiqMfhi  ' 


8B00ND  OIABB  BMOIKBBBS  IV  ffHB  FOR  OFflQB. 

In  the  HoUKo  of  Common"  lyn  >f<iT?h  1 . 

Mr.  SCHWANN  asked  tin  r  ..tmaslcr  (Ipiieral  whether  he  was  aware 
that  certain  oflicersof  the  engineering-  di-pa.'lruotu  aaX  for  rm  rtamIniiUr>n 
and  naased  for  the  positions  of  »cci>rnl  clik-'s«  rin'inecrfl  in  April,  lUOl  . 
wbflUier  these  ofHeers  bad  reeeived  pronioticn,  »coing  tliat  other  persons 
examined  on  Nov.  H.  for  thaaaoaa  pof.ui  n-  liad  received  anMriataganla ; 
whether  he  wa«  awam  (hat  tha  men  cxair.in^  in  April,  ISM,  had  hean 
in  Ihi"  dfpurttiicnt  for  mvny  yoars  end  had  i.iiidert  ii  (.'fod  service  the 
depur;in'  iit.  wliilst  the  m.jn  jii  omotM  artoiuU  d!  Ihi  Nov.  •iilicr  csami- 
nattuQ  were  juniors  who  had  had  to  be  tan^bt  their  dutiee  since  their 
entry  into  the  engiaaarias  department ;  and.  if  so,  woold  ha  ndraM 
any  well-founded  Rrlaraiiae  vhieh  be  might  find  to  exist. 

Lord  KT.\KLEV.  in  a  printed  reply,  said  that  the  ofUeerH  to  whota 
Ihe  honourable  member  refcrre<l  andemeot  a  departmental  exaniinatiod 
lo  test  their  elifjit  tlity  for  pminolion  within  the  ser^se*  This  examina- 
tion, -..ril  Lc  liif  I's.iniinalion  ..-t  the  Civil  Sf/vic  ( -:.iiniin-..'-ioii,  w-a4  cd;i. 
duotcnl  without  rofcreno!  to  the  uomber  ot  vacancies  in  existence,  .\fter 
the  ofBesra  had  passed,  they  warapMOutod  fkMt  tilM  to  tioMi  as  aoltaUa 
vacancies  oecnrtvd.  llie  poraonf  who  wcra  dateribad  by  tiia  hooonrabla 
mtridiei  a.^  "  jriTii-irs  "  .rfre  o  ilslile  the  lervioe,  and  passed  a  competitive 
ex&iiiiiiatiDii  btfoif  tht-Civd  Sfr%iri!  C  irnialssiooers  tor  specille  vacattciea 
which  had  linen  reserved  for  *)iie;i  i-!^mpriitton.  H«  w&h-  r.M  ritrar"  of 
any  grievance  created  by  the>r  circuTii^t^ncc?.  Any  of  iini  ot'icor:  in 
<|uestu>n  who  were  duly  qualified  would  be  promoted  as  raeaneies  among 
the  appoinimeats  rwerfed  for  pKama  hi  lha  lanlsa  lUMinn  availaUa. 


THE  8AL&BIBS  OF  TELEaBAfflim. 

In  the  House  of  Commons  on  Tuesday, 

Lord  STANLKV.  in  reply  to  Mr.  MiNElLli.  said  he  had  no  Intonlion 
of  r.ii.ing  thi-  lu.ixituuni  nay  ot  the  gener^  body  ot  telegraphists  beyond 
the  present  -  namely,  £ICO  per  year.  He  hoped,  howatar,  to  makasoma 
imnravnaaat  in  the  pay  of^  the  cable  room  staff  «f  Aa  aanMl  Itlivaph 
offioa,  which  formed  a  soparate  establishmeut. 

TBtamumm  wtaDmoAfimTinra  wm 

In  the  HnitTO  nf  O-immons  on  Feb,  48, 

Mr.  CAl  ll<  \h\  \\,\»()N  asked  the  Poslma«t«r-Ueneral  if  be  waa 
aware  that  lelagnphio  aaninwiiiaatioii  with  ffhttland  haa  baia  inlar- 
rupted  for  thraa  waihi^  aad  that  paampt  mMw  la  lapair  tha  oaUaww 

not  taken. 

Lord  STANLEY  replied  that  tttn  kad  batb  aa  KraMaUa  dalaj  In 
restoring  communication,  as  tha  Mlltaiph  ihip  "  Vbntnht*'  whMi  Ml 

•.III- Th.'iinr.-<  lu  Jo  \'Hr  wnrk  n  n  Pilii  Iff,  had  mat  wjili  lOTj  MTaia  niiathii. 
tl.<  hii.i  «:iiini^ouri>i  to  ^inimhathaiaaenTenianeabypwIdtogaapiaM 

Ih.iji,!  ^rViC©  f  ^r  f'-:i  ',-r)Ul!i-; 

WJBULXSS  TELEGBAPHY  IN  THE  NAVY 
In  ttaHaojaat  Commons  oD]iandaar«tejraiaBlinf  thaNaw  Entimatts, 
Mr.  PRBTYMAN,  referring  to  tha  dlatiwation  of  the  Fleet,  said  thit 
Ibis  depended  almoat  entirely  upon  Us  mnbility.    liy  increasing  the 
mobility,  the  number  of  loin. up. t^  date  shi(i<  in  all  parts  of  the  world 

and  al«n  ihr  ninaller  and  more  dialaat  basts  had  baea  reduced.  One  ot 
<iie  In  1 1  rs  uf  rh<  greatetst  ittportaBtti  in  thia  caonaotlMi  fbanwol 

wireless  telegraphy. 

Tha  aaoond  raidhif  of  the  bill  which  has  b<ieu  iliiioddaad  by  tht 

Government  to  create  a  Ministry  of  Conintcroo  has  boon  doferrod  until 
Tui-Hday,  March  I  I. 

The  lollowing  petitions  agalnat  the  UbroiMhiia  aod  Woroeatarihiia  EteO' 
trie  Tower  Bill  have  been  withdMwn :— lnaiw«rthaaa,UghtAColwOa. 
and  Lichfield  Oas  Co. 

The  promoters  ot  the  ThjincB  and  Medway  Cinal  BUI  han  intimated 
their  intention  ot  not  nrori  cdiog  with  this  measure. 

The  Oldham  and  Suddleworth  Tramwaj?  nil!  v.  ill  now  procee:!  ai  Itn 
«nop)iw»cd  meisuri-.  nil  the  opponents  havnii.-  In-,  n  .iHtlvi  with 

lo  tha  lloaso  of  IiOnU  on  I'hursday  la«t  week,  Moroh  il,  the  Tynasida 
TflUMWdt  ATiMawan  UU  and  lh*  Ctntnl  Blaotaia  Hapilyhitt  waw 
ratd  a  waend  tlma,  diBFHday.ldaf<h|(,thai»l]MniinliilIawaniiaadn 
second  lime:  S^uthond  A  Coklicster  Ught  Baihr^,  Cgnnigr  0<  LondOB 
ElecUic  Supply,  Mcxboruiigh  A'  .'iwiatoa  Tiaoways,  and  Oldham  A 
Haddleworth  l>i<trict  Tramwaj-s 

In  the  Hou^e  of  Commons  on  l'"ri;l.iy  [.a:  vSLoi..  Mi-.  h  Uo-  I  Iskr 
it'  Oonnsught  Light  Railvrays  bill  was  luud  a  second  time.  Uii  iuvslay, 
March  7.  the  following  were  read  a  .^eoand  time :  Batfcmondwilte  Impnnta. 
uient.  Baiter  Street  it  Waterloo  Hallway,  ChariltKCrost.  Eoston  Hamp. 
sten:.;  lUidw.iy,  T^d^^.ul: o  Hii^iip  tcu  i  liaUnay,  Great  Northern,  I'icoa- 
dilly  ..v  |jr,nii:lor  ly  ;No.  1  , 

Ttie  KathimiHii  and  Itathgar  L  rbaji  District  Couni^  bill,  which  wlU 
shortly  oome  on  for  second  reading  in  the  House  ot  C;jmmoui,  origlnaU;^ 
contained  a  proposal  to  enable  Ihe  loual  authority  to  undertake  the  olaO' 
trie:  wiring  of  ooosumerii'  hdu.te^.  t^oatidaraUa  oppoaiiioa  was  made  la 
this  by  the  Electrical  Contniotorii'  Aisoelation,  and  a  motion  tor  tha 
rejectior.  of  the  on  i---r  ;  nd  roii.Iinff  wni  to  have  boon  made.  We  now 
learn,  i'lowever,  that  the  il--;trie»l  <•  >;itr.«."t  h:,-.  •  agi  ced  ui-tss  with  the 
promoters  by  which  ihe  wicin^  ot  consaincr:i'  premises  atid  the  supply 
of  flttingi  to  Ibaa  will  be  oirrial  oat  bj  the  Caaaell,  bnl  Ibmifi  a 
eontractar. 
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LEGAL  INTELUGENCE. 


Juidaa  Arc  Lamp  Oo.  (Ltd.)  ▼■  Arc  Lamps  .Ud  i 

Tiij-  com  again  cam*  bcfort  the  Court  of  Appeal  {Lord  .lu^iici 
Vun^'hun  Wsllianm  and  Mtirliog/  on  VVodnfiiiliiy  on  appeal  o!  d-  rMniiaiiH 
fiOTii  ::n  ordi-T  of  Mr.  .lustica  Kokawi.Lii 

Mr.  UuUHl-'IELD,  K.C.,  tor  defendant,  b&id  the  matter  wai,  o{  coDr  ivler 
aile  impoitallM  to  bii  elienta,  aa  the  injuociinn  which  Mr.  Jastice  Keke- 
«(cih  gruMI  iMt  w««k  (»i>suniinK  Uiat  that  court  did  not  lake  the  Mtroe 
view  ol  the  ease  ai  Mr.  .Justice  Kclicmi.  ii;,  if  ■t,l^l^^  pe  nding  the 
appeal,  uroald  do  the  defeadaota  irrvp  ir:ibl.?  lujury,  for  wbicli  there  would 
be  no  rrmo-iy.  The  di  ff-niaiits  haJ  been  masufactunug  are  lampB  (or 
UMi.e  \c■:^r^i  |jiLHt  sMitmut  Id  :>r  himlraiKx;.  Mr.  Ju:itiee  Kekewich  had 
found  U'.nt  di  fi  n.Unt^^  lu'l  >n(nu^c4  pluntiflit' patent,  ood  begntoted  ao 
iojuDCtion .  1 1  i«  I^urdship  admitted  it  was  a  difoealt  case,  moi  Hk  Mt 
eaiy  to  me  what  the  t  'ourt  of  Appeal  woald  do  when  it  got  tlMrt.  tatbt 
(aoonael)  submitted  that  under  the  cireamataooM  \he  ritrht  fnnrte  was  to 
■tay  the  iojanotion  until  the  a|i|>e«l  waa  heard. 

Mr.  UOUI.TON,  R.C.,  for  the  mpondenCe,  Baid  the  patent  biul  oni; 
two  ni>>r<'  v.ars  to  run,  and  it  would  be  the  greatest  possible  hardihip  and 
would  greatly  prejudice  them  and  be  unfair  to  their  lieeneecii  if  the 
defendants  were  allowed  to  go  on  infrinriof, 

Lord  Ja..iUee  VAUOH.\N  Wlf.LIAMNB  mid  Iheytnatt  toke  it  that  the 
plaintiffs  were  sot  in  a  position  to  contrnv^rf  th«  fttntcTru nt  that  the 
injunction  would  do  the  defendants  serious  md  itt.  iiai  atilL  dikin&|j«  if  they 
won.  He  bad  do  doubt  that  prima  faeie  they  ought  to  Me,  if  they  oould, 
'*^W  WV  l«tt  in  statu  quo.  But  Mr.  HoolMB  had  not  eon- 
fie  my  what  hardship  wooM  Iw  dm*  to  plkintiffs.  It  would 
■Mm  to  b«  met  b.v  suflicicnt  secority  for  royaltins, 

Mr.  MOULTOS*  said  people  would  not  take  licences  and  would  com- 
mence to  infiinB*,  aiid  pbtutina  would  not  b«  itUa  lo  bring  uothar 
action  before  the  patent  WM  mk  TiMy  WMe  pnpind  to  gin  dafauhnlt 

LeilJaAlHTAVUBAN-  WILLIAMS:  Are  yoacontiDtflwtthtf  ifaonld 
la]ta  ft  BoUMM  without  prejudice  to  tlieir  appeal ' 

Mr.  MOITjTON  :  No ;  that  would  be  ••  Heads  I  win.  tails  you  lose." 

After  further  eonversation,  however,  Mr.  Moulton  consented  to  this 
oouriM,  the  d«f<>nil«nte  payins;  the  same  lOfKltiM  w  oUwr  lironoMll- 

Mr  iitJi/SMia.O  :  Vuu  m«an  pay  ioto  COOrt? 

Mr  MOULTON :  No;  pay  to  a«. 

Lmd  JmUm  TAUOaitll  WIUiUIIS :  Vim  mot  irtnm  it  if  joa  »re 


HUinGIPAL,  FGREIGN  ft  GENERAL  NOm 


Mr.  MOl'LTON  Eubmitted  that  it  was  unfair  that  the  man  who  refused 
to  take  a  licence  4iould  be  put  in  a  belter  position  than  the  lieenoees. 

Ultimately',  bowerw,  il  wa»  srrrcd  that  the  defendants  should  take  n 
licence,  paying  sbuhj  rovallics  a-  th.'  "'.hor  lioenceeH,  the  p^uintnlii 
giviog  an  undertaking  to  return  any  moneys  In  tb«  avaat  ol  the  appeal 
Mag  iMawrfW,  oimM  «l  tlw  AfflteaMoii  to  bo  acMto  in  tha  ipimL 


Bnaur.  Moid  k  Co.  t.  dobbold. 
At  Umpool  AmIsm  en  Friday,  before  Mr.  Jusii«e  Walton,  plaintiffs 
MOgbt  to  (MOW  from  defendant  £291.  13s.  Id.  lor  goods  soM  and 
Mmnd,  and  ■Itoraatively  upon  a  guarantee. 

In  February,  l'«n,  pIjiiruiiTs  drdintd  to  supply  gO'yh  to  the-  lU'.ands 
(jl;»--n  A  Kni-.iiifi'r.r.g  V-i.  Ltd.;  ;.Etil '•.hty  rt->  ivtd  ,a  ^uaianlot  (lOEi 
defendant,  who  was  receiver  for  the  debenture  hotderii.  Uooiis  were  tlien 
«rd*r«d  OWir  Mm  ■^■taM  o(  defendant,  and  the  qumtioo  was  whctbor 
m  or  iht  oontpony  waa  liable  (or  payment  on  account  of  gooda  supplied. 
The  Mi-nrif  set  np  tbe  Statute  of  Frauds  and  contended  that  the  docu- 
mci  iii  <iid  no:  lupoiie  any  guarantee  upon  defendant  perconalty. 

Hi*  L'  i;  I  >  s  1  n  1 ' ,  sotting  aiida  tbeqnaaUon  of  tb«  dinet  IkbOlty  ol  the 
Kylands  <  r,  ,.  u  y,  held  Sm%  Uw  doAMO  MM.  and  gna  JndgmHit  for 
phtiatiHr,  with  oosta, 

BntoT.  W.  OriftOi  kOn. 

In  tbe  High  Court,  before  Mr.  Justice  Lawranoeandaspecialjury  last  week, 
plaintiff  nought  to  recover  damages  for  personal  injuries  sustained  through 
alkve-tl  tiivliiieneo  ^tcfeDiUnt.J.  i  tii  Ndv,  'JO,  UKi  i,  ptiun'-iCf  said  !:«  was 
drrtini.;  u  jiony  an  l  ba;r»v.  luuii;.:  tin;  rf.i  l,  I.nr.d-  ri,  y  h!..  wlicn 

one  of  the  wheela  skidded  along  a  raised  tram  rail,  which  had  been 
tuapeiaritf  pUoad  la  tbe  road  by  defendanla.  Xha  bamnr  waa  npMk 
and  plaiotiir  tlinnn  ant  aod  injured. 

The  detenea  waa  Outt  fho  lampentjr  liam  Ubm  tad  bata  laid  down  on 
the  most  approrad  mathod.  and  that  a  ifanilar  laathod  had  baeii  adopted 
clfcwhere. 

Ihe  jury  f[ii;ti(i  t.hut  tho  accideiil  wi-  chum-. I  (rjjiii  iirt^'.lm-in  <■  iQi:iiri 
strocting  aud  maintaining  the  temporary  rail,  and  awarded  the  plaintiK 
ilHCO  damages.  Jad|BWnt  aceordiogly. 

Electric  Tramways  Oonstmction  dt  Halntanance  Co.  Ltd.) 

A  petition  for  the  compulsory  winding-up  of  this  company  wii»  dii- 
niisMdoo'Xo«'<4lay  by  Mr.  Justice  buckler,  the  coni|>atiy  haviaggOIWinto 
Toimiaiylhiuidatidn. 


Afficaa  Traoacontiaaatal  laiagntph.  Tlio  tiruiuiuH  of  ih« 
African  TimnaeontinMital  takfiraph  ia  aul  at  (  nii  ((imnan  Eu^t 
Africa),  on  tlio  aaxtom  ahore  of  Lako  lEangnavikiL,  pciidiii^  h  dit>- 
<  ii>.»lon  ot  thomHaibiiityofetnplu.vin^'  .t  Ryatetn of  wiieiaaa  talegiaphy 
for  Aonip  o[  iho  more  difficult  ^itntcliea  of  coiintirf  to  tho  noftii  of 
on  the  propoied  nmteof  the  line. 


VACANT  AliD  TILLED. 
>_'il  iiivitr  .'ii![)liijniu 'tis  fi.:  tins  position 
iiry  III'  HI,'},  tt>,m^  by  ii;.;iua]  inrre- 


ArP0INTM.ENI3 

I>e'r]iiLiiid..e'y  i  T.' .tidon  i  t'u  : 
i  .f  clcrti  icfil  i  nL,'irii''-'r  a'  :i  -ii 
uii-nts  of  rj.'<  t;)  f.V.i.'i  per  .iniiutu,  wiihuul  ptillsion.  The  duties  wiU 
.jkUuIi^  tlu-  luanagement  and  ruiuuii;;  of  tho  olcctricity  and  dust 
de»triictor  works.  Appikatioos  to  Ihe  town  datk  (Ifr.  Fitdk. 
Ityall),  Town  Hall,  lleraMmdseY,  S.E.,  by  noonSSadbuL  Btadai 
ail  advcrli^eineni. 

A  junior  aaatstant  for  phviica  a  reqnired  at  Merchaot  VanmiT 
TadiBiAia  .CoUeit.  Brialof.  Salan  £U0  to  £tda  FntNahn 
oblainabU  from  npatiw  lailii  Uain       8m  adTartianinti 

atfaAtupten  Coiporatnn  reqnira  a  gaooral  Banagitr  IdrthadM- 
IdA  tnmway  wdtclaldag.  SaUnr  iGiSOO,  riainc  by  aiUHl  iavif 
meola  nf      to  4000.  AppUeatioDa  bj  ISIh  imi. 

Loadon  County  CovnwU  raqnira  twodiviaioaalinapoetoisfatflM 
per  annum,  ritting  by  anntinl  iticr«tiient«  of  £Vi  to  £fKiCli.  on* 
poBKBssing  special  (|ualitications  in  uiittbciuatics  and  !«cience  and  tbt 
second  in  technology,  indudine  oloctrical  aad  machaaieal  •a^iaa■^ 
ing :  also  an  inspector  in  wood  and  malal  work  at  luuf  ta 
X'.'iOO.    .\pplication.s  by  10  a.m  April  1. 

,\  lecturer  in  cinl  and  xuechanicnl  aQg^aaOling  is  required  at  Uie 
I'nivcrsitv  of  Leeds.  SiUarv  il'MM)  par  f""""  Applicotioas  by 
Murch  25'. 

Middlosbrough  Edaoatinn  eoiniuiitee  rc^quire  a  teacher  of  «ngio«a(- 
ing  in  the  hi^h  Mbool.    Siilary  1*200. 

Wakafiald  Corpontioa  twittirc  a  firat  aaaiataat  olaotrieal  aogbMfi 
AppUeationa  by  14th  iaat. 

Mr.  John  Miller,  li.ll.,  hlv^  been  appointed  nssistniit  in  lit* 
uiatbciiialioul  department  of  the  City  and  Guilds  Ci-ntnd  Tc^hniciU 
College,  ExhibilioD-rond,  Louduii.  S.W. 

Mr.  P.  K.  Hycroft,  works  manager  at  IsUngton  (f/^tidon)  cloc. 
tricity  works,  has  boen  promoted  to  the  position  of  i  In- f  »ii»istaiit 
engineer  (vacati"!  bv  Sfr.  C.  H.  Veanian  on  his  appcmiltu^t  Ki 
Hanley^  at  £30(J  j  er  urniiini.  Mr,  T.  Mixr^'.-Ly,  senior  maiat  mg\ 
neer,  becomes  siip^ciiiiXtt.duat  ut"  m  iii;-'  m  i.  k  nn  probation  (m  4% 
months  ot  i'lHO  per  annum. 

Mr.  II.  Nealc,  superintendent  ul  Ulupiiuiii»,  Ji y Uernbad.  DfCCsBi 
liaving  retired,  Mr.  f  red.  Gordon  hus  been  appointed  ofiicer.iB.<lMH* 
of  the  Telephone  Department  of  ILU.  the  Nizam's  Uov<t 

Mr.  .1.  H.  Dohson  has  boon  appointed  professor  of  electn 
at  the  Tranavaat  Teditiical  Institute,  Johann^burg.  &tr. 
who  waa  ftenaaifar «  aMnatiea  at  tha  Crawa  Bailmty  works,  wdo 
a  aefaobtrabip  at  Ciawa  Hadianlea'  InatitatOi|iFDaaadad  to  Umrmiv 
CoUegei  Liverpool,  was  afterwards  appointed  bead  of  tbeaq^otw- 
ing  dajwrtmcnt  at  the  Gamble  Insiitiito,  St.  Halena,  aad  Wt  jwr 
want  to  8onth  AJidca  with  PMf.  Hale- Shaw. 

Mr.  H.O.  Staalay,  of  tho  Annatrong  College,  Newcastlo-on-T^Fat* 
baa  baaaappoinied  professor  of  tnct;itlinx;y  »t  the  technical tnititaiit 
Johanneabarg.   

Aaglo-Ohiaaaa  Telagnpli  Convention.  It  is  nnu  i  iii  I 
the  director  f>f  thf  traffic  branch  of  the  iiidian  Goveruineat  Telt- 
graphs  (Mr.  1.  1'  Ik-rrington)  has  loft  for  Shanghai  to  osnisl  B 
negotiations  for  the  rfiiuwiil  of  Anglo-Cliineae  Telegrapli  < O* 
vention  of  IHIM,  the  Chinct^  <  tuM  rmn.  ut  liming  notitic<l  a  deSB 
for  tlu>  tijodtfira'.icin  of  corlA.:i  i-ljin-i  <  Thi:  Inio  in  Yunnan  kyoOB 
ill  ; .  I  I  "  I  lii  I  ii':  ■  -  ri'fuii-.Lil  t.)  1  ploriible  stale  of  disn'paifc 

Assegsment  of  Elootric  Ught  Works.  -Although  the  pf*^|«?*» 
wore  still  in  tho  banda  oi  oontractora  and  would  not  be  in  *<^!|^ 
coudiiiou  for  MOM  thna,  the  new  generati^  statioa  of  the  ion- 
aUia  Bketila  Fmmv  Oo.  at  TbanUU,  near  Dewabon .  was  tLUK^sKA 
at  tha  tataabla  valoa  of  ajM».  Iho  oanpaoy  (m  "/e  infornx^ 
Bought  advice  of  the  Macbiiwiy  Caan'  AaweMtiaai  with  tha  na"> 
that  a  reduction  was  svciirad  to  £10,  until  tOflb  tiina  at  tha  ^tK*" 
should  bo  piafitaUy  wotkinp,  , 

Balfaat.-^Tho  wodouen  ingat^ixl  by  thaaWi>MaMii<J.  ft^Wito 
it  Co.)  in  till'  roixMuitnieUau  of  tha  pannaiMB*«ayof  tka  f 
have  boen  out  on  striko  for  aoBM  daya,  and  oH  oinria  at  f 
have  hitherto  failed.  . 

Vc»le«ltty  a  drputatiiMi  (rum  ihit  l  iLioiuei-  on  -lrjV;>  waic^  "P^ 
Lord  Mayor,  who  Snfurmi  1  thorn  tbnt  the  minimuui  rat*?  o(  ''**-^*'Pl 
week  could  not  be  uiLi.  uMrii,  but  each  man  would  be  put  on  a  '■|'¥j?J 
week  instead  ol  three-day  as  at  pre^rent.   Tho  men  i>ubsc<|Utntly  • 
meeting  and  dccidrd  to  remain  out. 

BenDOadaey  (London).— The  Council  oa  Tuesday  dwidrd  w 
adjoiini  coiisiil.'ration  of  a  recommendation  by  the  Elecw*  a^ 
Lighting  fouuuitt««  to  authorise  ctTtain  main« 
catimatad  eoat  of  £»,m,  ito.  6d..  aad  tha  putting  in  of  H"*^ 
jwetingawildifuaaaataaaatiiuatedeoetof  iSOt.  TherM^iux^ 
of  tha  boioagb  aloctrieal  aitginaer  (Mr.  W.  B.  Viwaat)  wm  v» 
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determiniog  factor  in  dtdding  to  pootpooe.  With  nUtuaee  U) 
complidnta  m  to  tho  alwtife  liKfatioK  iiMt«Ila^n  at  T«nn«rntrMi 

'WorKhii(ii)e,  xtliieli  wax  cnrricil  out  un^r  the  aup«rriuon  of  tho 
Council,  Mr.  Viiu-f  iit  rcporteil  that  stMUn  from  coppern  condensed 
on  the  witllx  aiid  fjot  Into  Ihf  cft-inir,  i*«n«me  tin  uis  iiation  of  the 
wiren  to  iHtooincdcft'ctive.  The  (it  f.  r  rw  u.  ii'  iiul  .luf  t-i  the  manner 
in  which  tho  work  had  boon  carrkd  out.  Tlic  ci|uiv«lent  o(  )ti,l4i 
H  c.p.  Uiups  in  on  ordar  for  pdmli  Bghting  art  «ilh  pnblie  licfating, 

II  tout  of  UH.I»0. 

Brest- Dak«r  Snbmulao  Telegraph  Cftble    i  ap'  (' 

Cromio.  H.  U.  M.  Cuni<u)  i»t  I'ukur.  liml.T  il  .t.'  1  ■  17.  Nt;iu  * 
that  tho  Urc:«t-l)Akar  CAbli-        huvn  nt  \<i!       ,  Imt 

it  lias  bnrtii  found  ntceMary  to  ereot  a  now  land  line  from  that 
point  to  DakiHFt  two  moatha  mmt  alafM  bofon  the  eable  ean  alert 

BrightM.— A  atoin^yiiMetln<i  of  the  Council  took  pUool««t  week 
upon  ft  recommendation  of  the  Worka  oommittee  to  pay  UIJ'OO  to 
Meian.  MacftrtaWi  UeEboj  Coi.  in  aetllement  of  their  daima  in 
the  matter  of  th«r  neaM  Ktigatioii  with  th«  Corporation.  Utti' 
maMljf,  however,  the  report  waa  edouted.  nnd  it  vfM  d<-cided  to 
apply  for  aanetion  to  a  loan  of  £11,188.  Ha.  Td.  for  'M  .votim.  At 
the  tuime  meeting  it  waa  announc«d  that  the  GoncrHl  l'urpo«(>« 
fi^iiitnittoo  bad  accepted  the  resignation  of  the  borough  8or\'«yot 
(Vr  F.  1.  C.  May)  aa  from  Sept.  '29  next,  :\a.\  thnt  lie  had  boon 
(;r?i;Uvil  luave  of  absence  as  from  i'ilh  ina.-  Tlio  c  autnilteo  found 
that  iio  rcipjniubilitv  rp«t*>d  with  any  s::bnr.lu)ate  membisr  of  tho 
department  "  for  rL'it:iiK  Lri'or.i  uIkc'ij  hnii  i  iq  light  in  the  ooomo 
of  tho  action  of  Miiivirtm  \  v.  tin  C.irp  H-.iti  iji." 

BartOB-On  Treitt.  Tlio  rnimi-il  f  inliptcii  llu'  ropon  ol 
MloeUical  eneineer  (Mr.  i'.  J.  I'ringleji  on  tiw  extension  of  tiie  tiaui- 
Wltf  oaiuntaiK  plant  to  deHl  with  the  additional  a«rvic«  niean  which 
the  amm  and  Adtby  lixiit  railway  oalla  for,  and  tendan  a»  being 
Invited  for  a  lOOkir.  eontimrona^naiik  Ajiuumt  with  awitehboanl 
aad  oonnealioaa  for  eame* 

OlVvtewi — bill  iatobe  introdnoed  into  the  Ga^Fariiameiit 
aulboiiaiBg  FoH  EUaabeth  Tqwd  Cenncii  to  eonatraet  woilu  lor 
eleetricHap  wag^  kg  all  pnqweea. 

OhMllVMt^The  Beard  el  Trade  threatao  to  Tevoke  the  GheahtiM 
El*elric  Lighting  Order,  1(N)1,  a»  the  Council  have  dime  nothin;; 
b<'yond  entering  into  an  agi'eenient  with  a  company  <  which  is 
al1<'L"'r1  to  bo  ultra  vireal  for  a  tranafer  of  the  order,  tat  Board  »  ill 
hr  H  ki  il  til  ^^lant  an  extcnaion  of  time. 

Chili.— 'Die  "  Financial  News  "  states  that  a  company  haa  been 
formed  in  Chili  for  carrying  out  electric  light  and  power  InataUa. 
tions  in  the  provincial  towrs  of  Uepublic. 

Chtltch  Lilhtinj.—St.  i  h.  u.  is  church.  Newport,  Isle  of  Wight. 
lp<  <  n  wired  nnd  lilted  up  (or  electric  light  to  the  Hpcci ligation 
a-iii  ini  i.  r  the  siipurvisiou  of  Mr.  11.  II.  .Icnkineon. 

City  of  LoadOB. — Tlio  Street<i  committee  lutre  reported  on  the 
proposal  of  tho  Charing  Cross  Electricity  Supply  I'o.  to  change  the 
presturo  from  100  to  1200  volts  in  the  ivpstprn  area  of  t!ii><  'ity,  where 
IIK)  volt<«  Klipply  is  now  b«ing  gi\<'ii. 

Tho  cammittea  i'«ooiniu«<>d  that  the  compasy  ui^k*  the  nvK-auy 
atleiatioBa  to  eoaaamen*  laaua.  Aa,.  at  their  ova  eapaoea,  and  hj 
rrquifed  to  allow  a  Mtietfan  of  10  per  eenl.  in  the  price  of  alaetrie  tn  inry 
to  etirtf-nni^rs  whose  supply  U  changed. 

Tl:t-  r.'-  >n.:iioadBtion  ha4  been  approved  by  the  Coiiimon  Gjuaoil. 

Ooiohester. — Recently  tho  ('oimoil  appliotl  for  sittiction  to  a  loan 
of  i.'in,.'>00  for  electric  lighting  extensions.     Authority  has  now 
been  received  for  borrowing  £12,910,  rtpl^abic  withm  '24  years. 
'OMMmBI  DtCiatOBI--  Niew  /ealaadi  CoitOUM  Commissioners' 

Orders  recently  miUialwd  flxUie  inipart  mtea  ofdvtyia  thatoolDay 
on  electric  gas  lighten  and  ikit  rals  for  tnunwaye  oable  at  W  per 

cent,  w^  v;<l. 

TIk-  ( 'iin:iili:ui  1  ii  inrtir.  iii  ii(  ( 'iii,t._;iiig  hftvo  decided  that  the 
followm;;  urti i  ll  :i  lilt,  »»bjiict  to  the  special  duty  enforced  by  the 
"  ii.'iti  il  ^iipiiiL'  cliinse  of  tlio  Canadian  tariff:— .\ir-brake  e<inip. 
lucnts  and  air  pninpn,  elitctric  travelling  and  tmnd-power  cranes, 
columil  and  other  heavy  castings,  insulated  wircit  and  cables,  in- 
eandetcent  and  arc  lamp  sockets  and  rocoptncles,  cutouts,  plugs, 
rosettes  and  wiring  acccaaoriaa,  miea  arma,  awltehee,  potoelito 
itianlatora  and  elaate,  lightning  an«etere,  eleelrie  unetOM,  tiara- 
roriuors.  dynamoe.  generators,  motors,  afritehhoanda,  win'  ro<l«, 
st«ol  rails  and  ntilway  0ah-plates,  electric  foaa*  for  Uaetfaig.  Ac. 

I'rom  Jul.N  1  iic\t  a  uiunber  of  changea  will  eima  Into  offeet 
in  tho  rate  of  duty  chnrgeil  npon  elaetrital  uaolifaMiy,  appuatoa 
atiil  nri-f  ^"<iiricft  inip^^r't'fl  inSn  Italy. 

A  mi;iiln'j-  III  iilliTul.iirii;  ulioctiiii.;  tlip  i;iip'irt  Jnl!?M  on  elfctficil 
gcitaia  uiijxirletl  iiiiu  the  Argentine  Uepnbiio  are  published.  Tho 
following  articli'.H  am  affected  :  Wires  and  cables,  measuring  inalni- 
niculs,  lamp  globvs  and  bulbs,  arc  laaip  carl»ona.  electric  motora 
tut  tim  (oomplete  or  hi  parte),  ghwe  temp  ahadea  and  iron  inaulating 
tabee. 

DvpttCtotkBof  NaT4  Storee.— In  the  report  of  the  Comptroller 
aad  Auditar-Ueacral  of  the  Navy  upon  the  stores  accoant  for  11K)B  4 
xlitnMa  ia  made  to  an  item  ftr  dapcaeiatioa  in  elaetiia  oaUe 


Mnonnting  to  £'1,7*20  indnded  in  "  Deterioration  while  on  store 
chnrj^,"  and  Xl,£K2l  for  depteeiatiou  of  the  satue  article  included  in 
"  Adjustment  of  value  on  re-survey.  "  il.074  further  has  been 
written  otT  aa  depreciation  of  electric  cable  returned  to  Portsmouth 
in  Fr.lin'i'i!*'. .  lfl<Vl,biit  his  not  lif^-n  included  iu  the  sb<3VR  ata!p'nri!t. 

In  Dio  piivorH  rrlilmx  t"  tlir^  insttur  it  is  st&tsd  that  tin  ;rri-ut-ir  p  irl  i  f 
the  cable  had  nsver  btcn  u»«l,  a»  the  cable  hid  bnen  rcaelTcd  and  paid 
lor  allirdaeaianunatieB  and  test  by  Admiralty  offican,  aad  it  waa  not 
ptaetleallle  to  Biaka  any  claim  on  the  contractors,  several  of  whom  had, 
however,  been  strock  of!  the  list  (ot  that  deicriptiun  of  eiUi  in  conic 
qoence  of  the  rapid  lU'ttrioratlon  o(  the  Cible  .luppliei!  b\  li.t  in.  TIn' 
fanllrt  w?re<  not,  howerer,  whuUv  to  the  rnrurii'lnrs.  but  I  •  Hic  t»ct  iHiii 
a  miaint;  cable  had  not  ye',  ixi'ii  iritrtKUn'ml  into  tlx;  mTviiM  w  liirli  wi  nl  l 
Ki:c<'e!i.>i!ully  withstand  storogs  in  a  h.;it  climaM,  and  th^i  tixp^iniGnta 
wi  ri<  itill  being  carried  oat  todiieover  the  most  suitable  iyp^ 

DarliBgtOB. — Halfpenny  fares  on  the  tramways  have  involved 
an  approximate  loss  of  £i.  98.  lOd.  per  week. 

The  electrical  engineer  ^Mr.  J.  It.  I>.  Lnnn)  has  reported  that  to  meet 
tho  incraasing  demand  for  current  there  will  have  to  be  exl«nsionsot  Uie 
works  .Ht  an  estimatel  cost  of  between  £9,U00  to  tS.OOU 

I>ewBhai7.— A  loan  of  X'10,000  for  additional  plant  and  maina 
extensions  lia*  been  applied  for. 

Blectrlc  DrlriOg  in  OottOB  HlOa.— The  Acme  Spinning  Co., 
which  has  been  formed  to  erect  and  carry  on  a  new  spinning  mill 
at  Pendlf^bury,  Mar.iJjcs'.fr.  has  trended  to  adopt  fli<,trip  driving. 
It  !-■<  claiiiieil  that  this  will  be  tlic  tirst  spinning  null  in  Kti<j|nnd  lo 
bo  entirely  li^hliHl  iiini  ilru  cn  by  I'ltctricity.    The  mill  will  have 

84,000  *p!ndl<-'<.  tUm  Hii|ipi,v  uf  .ii.ctriaitj  Will  bo  obtaiaod  llnm 

th«  Lancashire  1  :ii'..-trir  1  uwtir  tu. 

Electricity  in  BaildiBg  Operatloiu  —M  the  "  Courier "  build- 
wga  ittiw  in  course  of  erection  at  l>aiidce  tlierc  is  an  electricnlly- 
opernted  derrick,  which  waa  erected  on  the  advico  of  Mr.  H, 
Kichardson,  city  clc«trii*al  engineer.  The  derrick^  wbieb  xup. 
plied  by  Cioorge  Aodenion  A  Co.t  Camooatie,  baa  a  jib  (tOft.  in  length 
and  stand*  on  a  gantry  ^Mt,  hi^.  A  IS  H.P.  motor  euppUee  power, 
and  the  average  co«t  works  oat  at  fl?e  lifta  for  Id.,  tho  eniMBt  eOB- 
•uaied  being  Veth  of  a  unit  per  lift.  Thie  ie  dalnud  to  be  more 
economical  than  direct  «t<  itti  driving. 

Bzotex. — Recently  a  spuLud  ruminittea  waa  appointed  by  tho 
City  Council  to  investigate  the  charges  made  as  to  tiie  profeeuooal 
competency  of  the  city  electrical  engineer  iMr.  U.  1).  lUnDnii)t  and 
aa  to  the  management  of  the  electricity  di  tiiutrufiit. 

At  a  meeting  of  the  Council  on  Weunr.nJji-,  tiu'  L'uuKiattn'  ri  poric  l  tliat 
tbey  were  not  yet  prepued  to  report  fully  upon  the  general  reference,  but 
haviagiegard  to  the  apaoiai  talaiaaee  aeie  the  geaeinl  WMnpataaev  of  the 
Mel  oBeer,  tbey  pieaanted  ea  interim  rapert  After  oatetol  inquiry 
they  were  fully  satisfied  with  t'je  competency  of  tfr.  Munio  as  an 
electrical  engineer,  and  were  of  onioion  that  the  electrical  engineer 
filmitli^  hnn-  cltnrgo  uf  all  the  woika  in  eonoaetion  with  tbo  elaetrio 
u>.:iitiMt;  iin  lcrtitk.-c  including  maine,aBd  ot  the  clectcioal  efOipmeBt 
la  ccuucct.uii  with  t/)o  tramiray*. 

Having  regard  to  the  estcnt  ol  lb«  worha  end  the  gfOWtb  of  the  under' 
taking,  the  commlltee  ooaiider  that  this  is  saffloiant  to  hilly  orcapv  the 
eWtrir-^l  enf!>in«er's  time,  and  that  fnmt  other  arrangement  should  be 
ma di-  li\  a  r>  .iiljui  Ununt  of  the  pre  i  nt  ^itbtT.  with  regard  to  the  super- 
vii«;iin  and  coutrut  of  whtt  laay  l>e  culled  Uic  in  rcantilc  side  of  the 
andertiiking,  by  an  ufflccr  who  BMOld  be  in  direct  communication  witli 
the  oommittee.  They  raeonniaeaded  that  the  nutter  be  a«uin  referred 
to  ttieni,  in  oaAor  tbmt  ther  mav  rtpoit  npoa  the  ganenl  ^naetiea  e( 
the  nanagtmeat  et  the  andorlaUBg. 

BzhtUdSH.-Kr.  C.  ConUa^'a  JlOth)  Motor  Car  Eihibition 
will  be  open  at  the  AgiiealtuiB]  HaD,  liOadon.  fmn  Ifarch  18  to  95 
inclusive. 

An  electrical  exhibition  organised  by  the  L'rban  Kloctric  Sujiply 
Co.  ii  heint;  held  at  Car:!  Urea  (Cornwall)  this  week.  There  tis  n 
^■m.iil  >ilsp:;i_v  i  f  i.ii-i  '.rir  lumps,  fittings,  cookint;  lunl  litntin^-  appli- 
Miicus,  liontgen  ray  Hppm at^.s.  ^k-v,  The  proceeds  will  aid  tin  fiiinU 
of  the  West  Coniwull  Mnnrii  ll  i^ipital  at  liedruth. 

Farnwortb.— The  Couuctl  have  adopted  a  tree- wiring  scheuie, 
anil  I  irUonod  the  sale  of  electric  lamps  at  the  works. 

FaTersh&lB. — The  Council  uru  rccotnmoudod  to  pat  down 
additional  generating  plant  at  an  estimated  coat  of  £4,H(X).  The 
oonsaltiiig  e!ijrine<T»  (Mpsstts.  Talbot  Stevausl  will  attend  the  next 
meeting  Im  tivplain  ".iiu  I'ML-itBiun  pr  iiJusaLs. 

FlBChley.- — l  lif  Conr.cil  art'  applvinp;  for  ii.\nctii;>i'.  ti;  a  I'urllier 
loan  of  £^2S,W>  tor  i-lccttu'ity  extensions. 

OlasgOW- — N ,'\v  wirini;  rules  havf  bi  c-n  issued  by  tht:  (.'  i:iior,uiiiji 
Eli.'L'  I  II       I'  .1    ;i  I  "  ami  uiU  come  :nlo  ffir;-<'  i  ii  .Mav  1. 

HammerBXaltb  (Londoai. — Tlie  Counci.1  decidud  mi  Wt^dntMiay, 
on  tho  recommendation  of  the  borough  electrical  engineer  (Mr. 
(>.  U.  Boll),  to  saba  itute  enclosed  arc  lamps  for  tho  existing  lamps 
in  oaitaiB  thonmghfuee. 

>tr.  Betl  bee  anbmitted  a  ^an  showing  the  propoM  anrangMnent  at 
floee,  tconomiaors  and  uptakes  for  the  nrve  boiler  hciisr  I'fic  •"hi>«ic 
provide*  lor  a  aeparate  steel  aptolce  fji  l  icli  bo.  or  r.eii  w  J  's'.  up  to  the 
rcKif  nf  '.ho  CK'W  hnute.  To  preveni  nuieiaacd  from  dust  each  uptake  to  be 
fUi'  il  Kiih  A  Kj.i'cial  form  ol  dust  catcher  and  supplemeatarv  'i-r  Hi  ii<-r 
in  the  base  after  the  gates  paaa  thioogit  tb«  eumoouMr.  A  sti^nd  by  Inn 
and  engtaw  ia  to  be  pnvidad,  «ne  at  aaeh  eod  ef  the  epld  air  kHjfiy  pi  je. 
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The  eeliitmledco  t  of  Xhis  vork  is  £1,000.  tktWtA,  iu  itMtdMlOe  ^th 
llr.  B«U'«  plan,  is  to  be  proceedMl  with. 

41,1M  miU  sf  ouma*  wm  nvplM  to  Olynftodniog  tbm  mmt 
motor  Mhlbition. 

BtdOny  (London). — On  the  rcconiiin  n>littion  of  tlia  OOOsultiiig 
enjtineer  (Mr.  R.  Umnmond)  the  Klectric  I.ishtinff  eominititcc  pru- 
piiM  to  oiak  an  aitamv  wtU*  «t  a  om(  (including  elBctriwlly-driven 
lid  ta  vmHiMti  tttmge  tank)  of  £3,000.  The  qnantity  of 
wat«r  uaod  hy  tho  works  in  1904  won  ]),UOO,000  f;allons,and  Mr.  Ham- 
uiond  cstimatuD  the  annual  «aving  at  £1.  IDs.,  with  an  additional 
saving  of  jeas  tor  every  fnrthor  miJlMMi  g«Uona  of  water  u«ed. 

Hall.— The  MtimatM  of  the  Fiaoneo  commiMeo  adopted  by  the 
CoajMil  but  wwdi  provide  for  a  eontributioa  of  JBtJBM  ont  of 
Inunwoiy  praAto  to  nlief  of  rate*.  The  eetiiiutod  groae  ineaaM  of 
tho  Inmway  doputaimt  it  £113,488. 

WwiWlniw  — P.  J.  Wardan-SteTem  has  been  requested  to 
report  upon  and  advlte  regarding  an  electricity  aapply  achome. 

nflnd.— The  Council  have  decided  to  pay  4*2.000  (equivalent  to 
»  91,  nto)  to  the  general  diatriet  find  oalot  tho  prafit  of  £4,fiOO 
aamad  b;  the  tranwaya  teat  year. 

'  XaUlglM.— Tha  Couneil  laet  week  decided  to  mupend  payment 
af  the  inawaaid  wana  ncaotly  granted  by  the  Lighting  committoe 
to  amptoyCa  at  tha  Mtetiie  Ugnting  atatioa  natil  aoob  iaeraaaea  had 
baan  raportad  apoo  hj  (ha  FarliaiiMBtaiy  and  Oanaial  ** 

eonunittoe. 

XiltoaiMck.— The  tramway  route  from  King-street  to  Riocarton 
ia  to  be  donbted  at  am  aetimated  ooel  ol  £8,800.  Tha  Trarawaya 
» hava  baan  aothoriaad  to  purdiaaa  thraa  additional  can. 

  1. — A  revised  scale  of  fares  an<1  stagee  will  bo  introduced  on 

tiia  loeal  tramway  service  on  April  1  At  preaent  tbo  penny  stages 
vanfrom  1|  to  I'l  little  over  2  miluii.  but  it  ia  proposed  to  have  a 
tmiiorm  I«n^  of  J  miles.  Expenuiental  {d.  tuna  Will  be  introdoead 

on  two  sections,  a  diutaiicc  of  7  mile. 

The  Corporation  <ure  about  ti'  tiiC  u  ;r.i:iiwuv  tlepjt  on  Lmd 
recently  purchaae<l  at  Stanninfjlev  maU,  neiir  liraiul^x  'I'ljwn  End, 
and  on  a  portion  of  the  same  ttite  an  electric  lii^'litm^  «iil>  KtatiLm,  to 
which  current  will  be  supplied  froui  the  Crown  i'oiut  tramway 
iKiwer  station,  and  from  whence  conanmara  in  ootlyinc  diitrieto  of 
West  Leeds  will  be  Mipplicul. 

Light  Bailways.— .\n  inqu:r\  Im'  lu'li.i  un  1  Tth  iaat>  into  tbo 
npphcation  for  power  to  coiistni.  t  it  ixAwny  between  Maid- 

■tone  nnd  Ileadcorn. 

"Owing  to  oneroid  conilitioii.i  iiitisli-it  upon  b.v  the  local 
anthoritieih"  the  Mnnstield  A  District  Light  Kailwa.\-«  0&  have 
withdrawn  their  application  for  un  order  fur  extensions. 

LoadOB  Ooonty  Ooiucil.— At  Tuaaday's  meeting 

Mr.  Aujtx  Bahku,  replying  to  iiaeations,  said  tho  fi  gores  he  quoted  a 

Ibltni^ttaaoBa  to  the  cost  per  car-mile  for  electric  trAin^^H  Vi  .jld.  toUd.) 

wen  quoted  tram  an  artiole  in  The  KUetrician.  Bine*:  ihinxht  obiet  gflieir 

had  Riit  out  a  return  fur  i  li-ctrical  companies  nn<\  ib<t  iiverage  ooet 
mukfd  ii;it  ut  i;;.!.  [Ill-  ijir mile.  As  to  tho  Council's  IrAmvayg,  the 
cilituKte  was  Mil.,  but  bo  was  glad  to  say  that,  notwilbstandinR  the  (act 
that  last  ytar  they  had  sal  aside  £'22,110  to  wiite  oB  the  temporary 
aenerating  sution,  as  against  the  £9,000  they  bad  failended  to  write  off, 
the  uctaal  cost  worked  out  at  T  Uld.  psr  oar-mile.  It  they  exduded  the 
Btim  set  aside  (or  the  tempuniy  generating  station  the  cost  worked  out 
at  less  than  7^d.  The  oliirf  officer  estimated  that  when  the  generating 
elation  was  completed  they  woald  save  at  least  Id.  per  mile. 

Maidatone. — .\n  iminirv  litt-i  U  en  held  into  the  application  ot  the 
Council  to  Ijorniu  iil.oiHI  fur  eki-trii;  li^thting  extensions.  Tlic  town 
clerk  (Mr.  S,  I.i.ncu  MoiitktrHi,  9ii|  porteil  the  appUcation,  and 
till'  <lictritnl  eiii;iiiLLr  I.Mr.  K.  lli>iiii)e\)  snpplied  technical 
delniU  iiiid  prcBeuteJ  ligiire^  as  to  tile  preitciu  position  of  the  elec- 
tricity umUrtiiliiiig. 

Maachaatar.— The  Hoard  o(  Trade  have  adopted  tli  e  n  com- 
mendations of  their  in-tpeclor  (Col.  von  Dunop)  us  1/  1  m  iii»tiincea 
between  tramcan  when  runiuug,  and  also  as  to  tlie  rcBinctiou  w  hicli 
■hall  be  placed  (w  tba  uaa  of  oaitain  tromwav  lineaf 

Cars  in  the  central  paiti  of  tha  oity  oan  apptoadi  aaah  other  very 
cIoMly,  but  in  the  ooler  dietriele  a  diltaaoe  ti  ttyda,  ia  to  be  maintained. 

MatropoUtui  Avplima  Bo«A.— Tha  Board  ara  applying  for 
permission  to  invite  tendere  from  nine  xclcctod  fimia  for  propoeed 
electric  liKhtiiiK  inntallalion,  tolopli  jneH  nnd  fire-alarms  at  the 
Mouthern  lloHpiinl,  approNiumlelv  i-tim;itcil  to  co-^t  £»,00Q,  includ- 
liili  i"i,000  for  unili  ryruUMil  lu 

Metropolitan  Diatriet  Ballwar  do.  and  ita  Bmpioraa.— 

I  .athJii  has  arisen  between  tbia  company  and  ita  «mploy<(s  in 
re<;aui  In  tlie  proposed  chamjes  in  their  conditioue  o(  "erviec  when 
the  hni'  ii>  worked  elietrK-.iH-, 

The  directors  o(  (bo  conipuny  met  >iM<teiJny  to  consider  oi  it.un  repro- 
Hntationa  made  on  behalf  o(  the  men.  The  ooutemplated  alterritions 
fawlnae  extensions  of  tlie  houn  of  labour  and  redootions  in  wages.  They 
have  ben  eottlidered  by  the  men,  who  have  made  eoanter  propceaie. 
rbexe  ceanlsr  poposals  commenoe  with  the  proiraellion  that "  owing  to  the 
great  rMpMHiblUly  involved  In  (be  general  working  of  lha  moloii,  two 
IbaanployedinthanolMeoBpartnaut."  Aato«afH,thnt 


inotorraen  nhall  bo  paiJ  «J.  per  hour  (or  the  first  year,  and  Id. 

per  hour  (or  the  aecond  and  third  years,  (or  leading  

10|4.  per  hour.  Condoctors  and  motorman's  aeelstiiaie  to  nettfe  Sid. 
an  boor  lOr  the  flnrt  year  and  an  additional  id.  aaeb  of  the  two  yeara 

(olloving.  Oalemen  to  have  Hi.  per  hour  for  tlie  first  year  and  Sd.  at 
the  end  of  tlie  first  12  manths'  sarviiBe.  Nine  hours  to  constitute  a  day's 
work,  eight  hours  to  b<<  reckonfd  a  day  when  worliinf;  overtime,  esch  day 
to  stand  by  itnelf,  pjiynicnt  o(  tijie  and  a  half  (or  Sunday  duty  snil  iiueh 
duty  to  stand  alone,  anil  a  giiuantee  o(  six  days'  pn^.  All  trauimeo  to 
be  allowed  annual  holidays  as  at  present.  Leag-icmce  pension  erfpnMit 
on  retirement,  and  a  staff  train  morning  and  i^ght  between  Bromley  nt 
the  one  extremity  and  Hammersmith  at  the  other  are  also aiked  lor. 

Natal  Importa.— I  or  the  ]-.>  uiontha  ended  Dee.  SI  last  tha 
imports  into  .Natal  of  electrical  fittings  were  valued  at  £84,000, 
compared  w  ith  l.'(>0,(X>n  for  (he  previous  year.  Railway  and  tram- 
wiiy  lunlerial  i>Uiiids  for  i^,'),lK)0,  compared  with  £57,000  in  190S. 

Praaantatioa  to  lb.  W.  8.  Andrewi.— To  celebrate  the  long 
nsBociation  of  Mr,  W.  S.  .\ndrowx  with  tlio  Indo-European  Tde- 
grnph  Co  ,  Hiid  as  nn  c  xprei-iioii  uf  their  rogunl  fur  Mr.  Andrews  as  a 
collfft^ue.  the  lioiinl  of  l>irector»  of  that  coiiipouiy  recently  pre- 
seiiti  li  It.m  with  ii  cnski  t  ulul  mi  illuiuiimtcd  address,  on  the  occawon 
of  iiH  HeNering  liib  connection  with  the  company.  An  illustra- 
tion of  tho  casket  is  shown  below.  Ur.  Andrews'  association  with 
the  Indo-European  Telograph  Co.  extends  over  a  period  of  Myeam. 
Ha  waa  ntonagiBgdinetorof  the  oonqmnr  fran  18M  to  IflOo,  and 
from  tliat  time  np  to  I>aoamber,  1904,  retained  a  aeat  on  the  boards 
Mr.  Andrews'  connection  with  telegraphy  has  been  by  no  meana 
reetrieted  to  tbo  Indo-European  Co.  From  the  early  SO's  he  haa 
been  in  telegraph  work,  iirKt  as  acting  engineer  to  the  Submarine 
Telegraph  Co.  and  in  cable  laying  in  Danish  waters,  then  oh  secre- 
tary to  the  British  ft  Irish  Magnetio  Telegraph  Co.  In  IWO  ha 


Dmioh  01  C-\sKrr  riif^i>TKi  to  Mii.  W,  S. 

joined  the  I'nitetl  Kiiiu'doin  Ti  lej^rnph  Co.  oa  manager  and  secre* 
liiiy,  iind  ii(ter»nrd.t  beninie  it--  ♦■lectrioiaii  and  engineer.  In  the 
iie«i>liution:<  wliieh  euliiiiii.ai  d  in  the  Im70  transfer,  Mr.  Andrews 
playi-il  u  protiiiiieiit  part.  He  then  bveamc  associated  with  the 
I  ii<lu-£urupean  Co,  as  munagur  and  secretary,  and  in  1M4  was 
nppoinlad  tnanagin(  diiaelor.  In  11477  he  became  a  diraator 
of  lha  AVaataien  A  BkniiUatt  TUegraph  Co.,  and  in  IWS  waa 
chairman  of  the  oampaagr«  On  the  amalgamation  of  the  Western 
&  Brazilian  with  the  BraiOian  Snbmame  Co,,  Mr.  .\ndrews 
became  chairman  oi  the  combined  undertaking  (the  \Ve»tcm  Tele- 
graph Co.),  which  position  be  reeigned  in  lUOZ  He  ii«  hiiII  a 
diriK'tor  of  the  Western  Company  and  is  on  the  Imard  ot  the  U.>nJon 
{'latino- lira/iliiui  Co.  and  of  the  Wi  !.t  India  &  Tanania  Telegraph 
Co.,  which  huiiT  company  he  joined  in  1874  and  became  ita  chairman 
in  iH'.tT.  On  the  formation  of  the  Amaaon  Tdagmpb  Co.  in  MM 
Mr.  Andrews  Wiis  elected  chainuan. 

Praaentation.  ( 111  resi^'nin^'  ilie  posaion  of  manaionc  engineer 
to  flic  County  of  Nor'.tiHinploii  Kkclric  I'ower  k  Traction  Co..  for  a 
similar  position  with  tli>j  Slui  rnti'^  \  1  linlricl  Electric  Traction  Co., 
Mr.  II.  J.  Nisbitt  hiij  bLcii  ]iru^.jiitid  witli  an  illuiuintilcd  aildrese,  Ac. 

Sheffield.— Thr  Cit\  Coniicil  hme  dicidi-ii  to  n)>ply  f.ir  I'lu'.ia- 
mentary  puwrrs  to  run  inotur  M  liich  t  to  act  as  feeiiera  to  tiii-ir 
triunway  iyi>ttiii  for  tiu'  carriii^i.'  o(  |Kir.'i.ls.  \c. 

A  coiumilioe  was  appointed  ou  Wednesday  to  consider  the  means 
of  giving  a  cheeper  supply  of  electric  current,  to  report  oo  the 
ad  visabiuty  of  closing  one  or  more  of  the  existing  generating  alitliiaai 
as  to  the  ntiliiation  of  aurplus  heat  from  tw  deatraeton  Isrfha 
prodnetioo  of  enrront,  and  to  report  npoo  the  qocation  of  alaetda 
supply  generally. 

Sonthport.— The  Blectrieity  committea  ncomniead  that  an 
lamps  be  lot  on  bbre  for  outside  lighting  at  £1  par  annum,  and  that 
such  lamps  be  repaired  and  maintained  at  £1  aaeh  par  1 
lioim  to  be  paid  for  at  4s.  8d  per  doaen  paiia,  aaugy  i 

hxhting  not  to  be  deemed  to  afleet  the  1 
demand. 

Smtdatlaai.— The  Council  have  rf<dnced  tlie  price  of  electrical 
energy  for  tramwnj's  from  Ijil.  to  Ijfd.  per  unit,  for  lighting  on  the 
flat  rate  from  6d.  with  discount  to  4J|d.  w  it)-,  the  same  discount,  and 
on  the  maximum  demand  qrstem  from  5d.  and  'i|d,  to  -t^d.  and  3|d. 
An  altarnativa  piica  ia  offevad  to  ibmU  hnnr  motor  naim  of  Sid. 
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unit  iDir  thft  Ax»i  tioiir'«  um  p«r  ^  in  tlw  nmuMr  laouUis  and  tht 
finrt  twohoiiira  [M  r  <Lt>  in  llw  wiutnr  nKMnlu,  utd  l)d.  for  all  imltt 

niter. 

ToriinA7.--A  poll  (f  nitvpA^eni  un  the  propontl  to Mtdiliah  tMir 
•leclBwitjr  works  Uas  iMoUod  in  »  Luge  miiocity  afdnit. 

WtM  Rmi.— TIm  Gonneilhav*  uAagtai  AteeatanmaitJSam  tt  the 
Eleetric  TJ^IitinK  and  H^uBw^yB  eommittM  tn  inmnenw  th«  lalsrv- 
of  tbo  trniiits-i\y»  inaiia^r  (Mr.  H.  E.  Slidn)  bj£90i  iritb  fiirther 
inemMWet  of  i:0O  io  An^unt  ami  Ft^bruary. 

WlgHI. — The  Council  have  appoiutol  the  >)oron<,'h  cloctrtcal 
•ngineer  (Mr.  J.SIcviti)  m  chief  cnpnopr  not  onlj  of  Wif^an  station 
knt  aluo  of  the  Rtation  at  I'eiuberton. 

Tannonth- — Tuesday  a  cublo  was  laid  under  the  liiver  Yar< 
tot  the  supply  of  current  to  Gorleaton.  Tlic  cable  lias  been  aujiplici 
and  laid  by  (  allender  s  Co.    A  trench  7ft.  in  depth  was  diif^  by 
«Lr«ilgor  for  the  cable. 

York.— The  Electrieitj^  immmtttofl  mcanmiMid  thai  ^  are  lauip« 
in  tn-o  of  the  iMding  tboMOgJifiuw  ha  Mplaaad  bjr  9S  anKkaad  an 
Inmps. 

DmnOlll.  The  nnnnnl  diiinrr  of  iho  Lrult  Loral  Section  of  the 
Institution  of  lileetiii  i1  K-,i':-i->!»r»  look  plut-e  on  l-'ridir  Ins!.  ''  Iifn 

About  HI)  j-entleni' :i  v-rc  jj:.  n  nt.  Tho  cbair  -.v.i^  ni  :  ia;itl  Mi. 
\V.  Huuuott,  who  ws^  suppcirtod  b;  iba  Liord  Mayor  of  L<«cc1m,  Mr. 
A.  Bmumbi  am.  B.  Matktaon  (dMrnnaa  of  liNdi  akitiia  Kgbting  oom- 
nuUec),  Mr.  J.  Melarea,  Mr,  6.  B.  OoUlMk  (prtdtet  ol  Inate  Associa- 
tion o(  llnRlneeis:.  Mr.  K.  Brown  <  M««eMl1«ji  Hr.  d  P.  TtlM  (galiwd}, 
Mr.  (i.  ('  L1o.\a  i4<or>  tar7  ol  the-  fnititttlfaMt),  attd  Mr.O.  RBIadkam 
(HiniKonl,  liiciU  bon.  s<«r>;iarj  l. 

In  irivin/  III  lr(jk»t  ot  ••  The  InBtst  it  ii,  Kletlrical  Kngiiie^  t  '  llii 
Lord  Ma;<.ir  c\|in.'>','jcd  a  hope  that  L>««i^  wbicb  stood  now  Utird  in  the 
lilt  at  Imiiiohwof  thtpiiaat  aooMyt  w«ul4  mm  laka  Am  aaoMid  plaaa 
it  mad  to  Maop7. 

Tha  Ihbd  aiitiiial  dinner  of  the  Eattern  Teh<j>\iuh  H<h»u'i 
AthMic  Cl«l  wiih  held  on  Thumday  lai<t  w.'ck  atC  ttie  Ilolbuin 
Rmtaurant,  I,uiidi)n,  under  the  preMilentiy  of  Mr.  T.  A.  Bullock, 
divisional  superintendent.  The  gn<-stH  iuchidnl  Mr,  A.  11,  Ilardtc, 
.Mr.  W.  IlibWr.lini  ,  Mr.  K,  Si,  ,  .  H  idson,  Mr.  T.  frnve.  Mr. 
A.  IVnney,  M:.  I    1  ,  .1  Mr.  1'.  (i.  llurreU. 

The  Ciiiuiinv  r«-(,;rr«(l  to  iti^  early  <t»ys  of  the  clali,  whicii  WM  ularted 
in  a  mkll  way  and  had  rnconntcrcd  many  difticuttioi,  but  had  b«ea  Cwtro- 
foUy  nnrturol  by  Mr.  Uurrell  and  had  Buceccded  in  demonstrating  its 
tmialBese  The  boaid  of  dir«c:ora  of  the  Eastern  Companies  had.  at 
tin  Instance  of  the  mana^'inx  ditL-clor  .Sir  John  Dt'iiison-Pender) 
Meuerouily  proridel  tbe  club  with  line  avvOEamodation  at  Crivklewood, 
H  li  i  i  the  »ati.4tjtction  o(  ucknxwIiNlginj  the  rocoipt  of  te'eKraniH  from 
maii.v  of  tbe  »U  »«bool)ioys  at  Londoo  aud  Lisbaa  wii>hing  prosperity  to 
the  club. 

l!e!!pDndinii  to  th«  toaal  ot  bii  haaltli,  Mr.  Bobbku^  preiident  of  the 

dub,  attributed  it,!  succcB^a  to  the  ener^'etk  ix>niuiittee  over  which  he 
piresided. 

Ill  r«i»ly  to  thf  I  taut  of  ••  Th'-  Ouwti,"  proposed  by  the  bon.  (Mr. 
1;  .\i  ,1. )  Mt  a  H.  llAui'ir  expressed  the  pleaeure  which  everyone  fell 
at  the  gooJ  inlluenM  the  club  was  ezeroising  on  the  prvibatianecB  and 
apaa  tha  Biniaa  aanaialtr.  aad  aaid  tba  £a«lani  A  Aaioaiatad  Cwipaiiiia 
were  veO  a^Tiaed  Id  pre<*ldiBK  fatUItlea  far  •IbMiai.vMeh  fpciaadan 

ini|iOitiknt  element  in  the  heiihh  and  well-Mug  Ol  (haBMB  fttVOacIt 
Xf  r.  .1  T.  Ciiow  K  propoBod  "  The  Chainnaa,'*  to  iriiieb  lb,  BaUMk 

ie<|i,indvd  ill  liiii  own  inimitiblr'  riiLituKT. 

The  vosal  and  instrumental  ;  i  o^  tlujiui*!  given  d'jring  thaartnlllg  was 
p-ovided  by  the  meuibcra  of  the  clu.u  j.ud  ihcir  fricmU. 

/■'«//kii;i  {Li'mhm)  elcrtiicity  department  held  their  aacond  annual 
diiuier  ou  the  Mid  iust.  The  chief  engineer  i  .Mr.  A.  ,1.  Fuller)  look 
the  idiair,  and  ab(jut  70  membera  of  tlie  staff  were  present.  An 
enji>}-aUe  evening  resulted,  the  inuiticiil  pnigranuus  beiug  pro\ided 
by  the  CiHin«U'a  eiuiil<.\  <'!i. 
Mr  PaUer  ptoposeil  Tbe  Eleclrioily  tTnleitakfaig,'*  and  BaM  he  was 
■  bV  t'j  record  a  steady  increase  in  output  and  revenue  ani  a  steady 
decrease  in  coat  of  production,  and  tlit-c  :  ai-,luctory  feature-  iiu  i  enabled 
the  Council  Vi  lianotioQ  a  reduction  in  liie  cl:ar;te  for  lighting  current  to 
S}d.  iwr  unit  with  a  ntuall  diMount  lie  Ihunkcd  h'm  stalT  and  all  In  any 
way  cutuuwtnt  with  the  departiuent  for  the  loyal  snpport  ^iven  and 
Intereet  abown  ia  tba  eaterprisa.  It  was  duo  to  the  bet  that  all  were 
poUmg  togetber  to  make  tlw  tindci  takin;,'  even  toora  lUioessful  that 
£ucb  tt  ettl^  of  atTairs  could  be  rcooided.  The  toaat  WM  raaMpded  to  by 
Mr.  It.  M.  I'lcucoU  town  clerk.,  and  lb.  ComtoUUM'  A.  J.  Wamar.fi^r- 
miiu  cif  K.-tiblithiucul  cumuDtlee). 

Xlk^  annuiii  diiiUHr  of  the  ftatf  and  employes  of  the  <  'inijJtiii  for- 
jfi'xih'  h  lUi  lrdifi/  /•  ■■liii  toijk  pl«e<;  un  tin;  '2ltli  ull.  The  borough 
electrx  al  <  iif^iueer  i.Mr,  .\.  C.  Cniinlj)  pre!iiib<l,  imtl  pn-seiili  ,1  prizes 
for  tho  l>edt  batliii^  and  bowliug  avt:niLg«M  luadi;  by  the  nieiuber!)  of 
lh«  cricket  tcaia  of  the  deparUnant.  Ur.  C.  W.  Bait,  vn  ho  i»  leavi,  ;' 
Crojrdoo  for  Baadford,  woti  preiantect  with  a  tcavciUus  bag. 

Th*  fint  ammil  ataff  dinner  of  the  Anohor  CaUa  Ooh  laigh, 
r^nea..  waa  heU  011  tha  av«uuig  of  Fah.  S7,  Mr.  B.  H.  Harrey, 
manager,  in  the  ebair. 

HMrt«|6i.— Oo  Ut  iatt^  at  St.  Jahn'a  Ghareh,  Stanmora,  Jfr. 
Frederick  A.  Cwtai  Laifh  (ot  IfaaiM.  Laaegri  Sillar  *  Luich>  >\ '  ^ 
iimrried  to  Oontlv.  ooly  daqghttr  «f  tha  lata  Sidney  Hmubarl,  cf 
Watford. 
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"THE  ELECTRiaAN"  ELECTRICAL  TRADIS* 
DIRECTORY  AND  HANDBOOK.  The  \m  Edition 
of  the  Big  Blue  Book  it  now  ncady,  priu  tSh,  or  post  fr«  in 
the  United  Kincdom,  ISa.  9d.  Tbe  new  volume  bringt  a 
(fMt  mats  ol  statislkal  and  technical  data  thorouKhly  up  to 
date  (to  Feb.  22',  and  the  Directorial  Division  of  the  new 
volume  has  been  corrected  up  to  Fcbniary  Ilth,  IWS.  All 
branches  of  Electrical  Enginecrinc  and  Industry  arc  hdlf 
tredted,  and  Ekctio-nnaiicUl  matters  have  received  cvaty 
a-.tentioa  in  Iha  new  Tohane,  which  acgregales  more  thaa 
2,00U  pegea.  If  poealble,  the  Directory  Division  is  more 
complete  and  accurate  than  In  previous  ittuei.  All  mere 
liMs  of  memK-rs  of  bocicucs  and  institutions  are  rxcluded, 
as  qaltc  unrclublc  lor  Traders'  purposes.  Tbe  number  oi 
large  sheet  Tables,  dec,  has  i>ecn  incrcucd»  aad  the  1905 
Edition  of  this  indispensable]  work  is  ollcred  aa  tha  aoM 
complete  book  of  the  kind  aver  published. 

ArtiOfig  tbe  chid  icaiurss  o|  die  Handbook  Division  are 
Notes  ol  tbe  Year  on  Electric  Traction^and  Electric  I^iwei^ 
Turbine  Notes,  Electric  Lamp  Note*,  Wireless  Telecia^ 
Notes  (very  fulO,  Parliamentary  Summary,  Legal  Plttllnin, 
and  a  complete  set  of  all  the  chief  documents  used  hf  Govcm- 
ncal  D^Mtmcaia  aifectlag  the  Elcettlcal  ladiMtr  ^"'''""-^ 
the  atw  "  Spadat  Midai  Raid."  iMMd  Fab.  29). 


miDBIS  iilVlTIUi. 

Ih-rhij  Tramway:!  committee  reiqaire  tendan  (or  tbe  itnpply  und 
delivery  of  luaterittla  and  conattrucUon  of  ivoriia  in  coiiuociiun  with 
Uie  painnaaaBl  twajr  and  elaetrical  aqiu|niMOt  of  a  potrtion  (»f  thair 
antboriMd  elaetric  tnuDwaya,  and  tbe  aiipply  and  delivery  of  can. 

!'lsn«.  *o  ,  for  penniiiient- way  construction  from  the  bonnt|(h  ear- 
uj  Mill  i_j^5liieer  iMr,  .lohn  Wnnfl  and  for  the  cars  from  the 
borough  clcclriciil  engineer,  (Mr.  T.  1*.  Wilnishurst).  Tenders  to 
the  town  clork  (Mr.  O.  Trcvelyaii  Leo),  15,  Tennmit  atrccet,  Derby, 
by  9  a.m.,  March  '21.  Further  particulars  iire  ^''^  en  in  anadvertiae- 
mciit. 

Xitni  Uh  Corporation  invito  tenders  for  rubber-covered  wires  and 
Accessories,  underground  ci«blc»  and  ineande,trent  latnpit.  Specifi- 
cation, \c.,  from  the  city  electrical  engineer  (Mr.  F,  M.  Long). 
Tendei-s  (addrest^ejl  Chairmitn  of  Klectricil^  (  unKiittee,  F.loctricity 
Works,  iKiko-stroet.  Korwicb*  by  10  A.m.,  .'O  ircli  Hry:  a1«o  nn 

advertiaoiacnt. 

(inal  l'ii;-i;ion'/i  Corpoi«i.ioii  invite  tenders  fordtliVcQ  ul "siirfaoa 
condenser,  with  Bteiuu-drivcn  uir  and  circulation  puiups.  Specifi- 
catioiM,  Sic,  from  tliu  cutisulting  euj^iueers  (Messrs.  Preece  dc 
Gaidaw).  9,  Quean  Aima'a-gata,  WaMmlnatar,  8.W.  Taadm  to 
ba  datitrand  «»  tha  Town  HaU  Iqr  noon,  Uamh  99.  8ae  alio 
advwitiaaiimt. 

S«{f0rd  Eleotrieity  aomntitlaa  invite  tetideni  tot  aupply  of  rabbaf 
inadbtted  flre-reaistinff  eahlea.  Specifications,  ^c,  from  the  borongh 
electrical  eDginear  (Mr.  C.  D.  Taite).  Tenders  to  the  town  elerk 
(Mr.  L.  C.  Ewia),  To«n  Hal^  Saiioad,  by  liBth  ioat,  B«e  alao 
advwtiaemeDii 

Horiuey  Towit  Council  inrite  tenders  fur  the  supply  of  cablaa, 
junction  boxes,  (iiite  boxes  and  meters.  Furiue  of  tender,  iic,  from 
tho  borough  electrical  engineer  (Mr.  Norman  Stiinilaadl,  IClcctricity 
Works,  Tottunhiuu-lauo,  I>on<lon,  N.  Tendens  to  the  town  clerk 
( Mr.  F.  1>.  Aakoy).  Municipal  t^Ulices,  »y.  South wowl  lano,  Ilighgate, 
N.,  by  iWlb  inrt.    Sec  also  ft"  oilvertisement. 

Jfaf.yfeboMe  (London)  ISoion^h  Council  invite  tenders  for  tlio 
oaHtryiUK  out  of  certain  Installation  work  and  alturalions  to  existing 
couBumtT!!'  in.inillntioiiii  in  tho  .Marylebone  district.  ^Specification, 
&c  ,  from  the  electricity  ollii^es,  11,  Manchester-street,  London.  W. 
taftcr  I4ih  inst.i.  Tender*  to  the  town  clerk,  Mr.  James  Wiiaoa, 
Town  llivll.  Mitrvlebone-kiM,  Londoo. W,|bait>ra4fgai„  Match  SI. 
See  ulsu  adverliscuient. 

The  dlroclors  of  the  (ircit  Wesk-rn  RitiUnnij  Co.  invite  tendurs  for 
supply,  delivery  and  oreclion  of  plant  at  iheit  , !( <  trioity  ^neratini; 
station  at  I'.-trk  Iloyal  and  proposed  sub  -.■  il  and  distribution 
centres,  including  high  tension  ihree-phnse  .Im  ,1  (  Hirrent  "iwilch- 
b.  .iii  da  and  battery  boosters  at  Park  Royal ;  thr,  ,  [  aiatio  tn.ns 
formeraand  high  and  low-tension  switchboards  at  v<tciuiis»ub»;i>tious 
and  lighting  distribution  centres  ;  and  high  and  low-tension,  three- 
phase  direct-current  swttchboarda  at  Koyal  Uak,  Ukepherd's  Bitsh 
and  OldOakiBaob-atatioos  ( [a]  thiwpbaaeawitehhoaida.  [b]  direct- 
rarrent^  awitcbboatda,  and  [cj  aix  watar^van  hooalara  in  con- 
n,  <  tion  with  storage  battaiiea at  Royal  Oak  and aiaiilHid.%Biiah  inb- 
»Utuon><).  Tenders  to  tha  aactotagy,  Pladdingtaa  Btiitl«ii,  Lowloiiti 
W.,  by  Match  18. 
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ClouceMter  Eleclticky  Supply  CommilUit!  invite  teniici  n.  for  sui.ply 
and  erection  of  plant  at  tho  elcelricity  works,  iuclmiin^  .1 1.anca^lurf 
boiUn  and  accetaoriei),  ouc  600kw.  generating  !i«t  and  accei>»i>ri«:«, 
•lMlanailJ^-dhv«l  tllllM*  oondensint;  plant  to  deal  with  00,000 
ii  W  tteuk  f&t  IriMir,  ateam,  oshan&t,  feed,  dnuo,  ooiuiUi)»ing 
r  and  moAty  pi^M,  valtea,  Abh  and  an  etoctrivally-drivwa  boilar 
Ttnden  to  tba  town  derk  bv  ]  p.m.  Manh  Iflw 


Edinburgh  Corporatioa  iavlta  taodon  for  mapij  of  store*  for 
iheir  dectneit.v  departtnant  for  om  year  froin  Mav  15,  inehiding 
are  lamp  carbon»,  cast-iron  pavement  »nr1  rnad  Sntrs,  rlpctri^ity 
meters,  house  Mrvice  fuse  boiea,  earthen w.i.'c  trijUjihiag,  bitumen 
and  arc  Uuiip  globes.  Tendon  to  town  cWrk  (Mr.  Hkmum  Honter, 
W.S.)  by  March  18. 

ShandiUh  (Loudon)  Botaqgh  ConBeil  invit«  tenders  (or  stores 
for  «M  jnx  Cram  April  1  nest,  taelodblg  electric  cables  and  landrieH, 
gas  pipe  and  fittings,  engineers' Ktore»,  glaM,  &c..  for  stretthiltams. 
•iniths'  and  plumbers'  work,  timber,  Ac.  Tenders  to  town  derk 
(Dr.  H,  Mansfield  T(obinson!>,  before  3  p.m.  March  14 

Plynwulh  ("orpo ration  invite  tendc^rj)  for  xupply  of  stores  for  the 
\1  months  ending  March  81,  IWK,  including  tlcctrwUjr  wetora, 
transformers  niid  cables  (paper  in>iuliit«d|.  Tcndan  to  bonogh 
electrical  engineer  (Mr.  K.  <i.  «>kp)lj,  by  Mareh  18. 

Plymouth  Curponi-ion  iiUo  r<  j aire  "lenders  by  18th  inst.  for  12 
month*'  supply  of  Inh/j  lomii.^;  oi!>,  t  ni'ine  w.'iste,  &c.,  to  their 
electricity  depar;i;]-:nt. 

Iloylake  anil  n\-J  Kuhij  I'mirii  t  Council  invite  t*iiilp"  for 
supply  and  erection  of  o!i<  2,'iokxv  .  sioam  alternator,  vwili  piijing 
and  accc«sOricii.  TciiJc-Js  tu  i;liuir:juvn  of  Electric  Sisjiptv  i-riiMtuilt«« 
befofi!  10  ;i  t:i,  March 

Torquay  Klectrie  Lighting  comiiuttee  invite  tenders  for  1,200  to 
MOO  ton*  of  smokcUss  coal.  Tandam  «» town  olark  (Mr.  FManck 

8.  Hei)  by  noon  March  20. 

PeUrborouyh  C^Jn^J>  :lnllu  n-iiiiirL  tn.iere  by  33rd  iD»t.  for  electric 
lighting  set,  LancasWc  bftilent,  supt  rht  .itf  rs.  engine*,  pumps,  feed- 
wuter  softener,  &c. 

Keighley  Electrieiyr  coQunUte*  requite  tendan  by  10  ajn.  'llth 
mat.  for  800kw.  diiMt.aiim«at  dyiMiiKS  k^  ipaail  mrm  and 
Lancaahiro  Iwtler, 

Birmi)iiji.,un  VnhWc  WMrk,  caum.utfr  imue  ti  ri.i.LT!!  iby  March 20) 
for  tpeciil  liituiwav  <  :islinf;!!  an,i  ttork»  in  ntauganeac' steel,  with 
iishplatc.i,  unchnr  p)<  ct^  iiml  oornu  .  lin;;  niiN. 

atatmw  Corporation  reijuiro  tenders  by  10  2Srd  iutt.,  for 
(hrea  l|-ton  lorry-chaada  aaitaUa  for  Mwar  waanaa  for  tramway 
ovwkaad  work. 

GUugow  Tkamwajra  department  al^ij  invito  fandact  by  lOium. 
Apcfl  6,  tar  atom  for  one  year  from  .Tunc  1. 


iJr«f  District  Council  require  tenders  by  10:80  u.in.  SO(k 
IS  inantlM'  uupplies  for  the  electricity  work*.  i 

atoefyoH  Oaa  and  Elaetrkilijr 
aili  fta. 


i.  for 

invila  tandaia  for  aoal. 


Bothtrhim  Corporation  invite  cr>nd.-r»  l  .v  IHth  in.it.  for 
kakncar  and  tnunway  watering  car  and  track  sweeper. 

Solton  Corpomiion  inMtb  t«ndan  Iqr  MftTeh  80  for  eooling  tawar 
and  condensing  upparatui*. 

finuetrml  C(  ii.cil  nvito  taodan  for  atana  by  Uanli  14  for  the 

eloclncity  deparuuen:. 

Swindiin  Corporation  in\r.i!  tiii.lirri  by  UacA  31  foratOMafor 
the  electricity  and  traumn-.^  J<  imrtment. 

li  i,  i,  n.on-rrent  Cflrponuiuii  iin-ita  taodoii  h»  Uaich  14  for  a 
lUOkw.  DX,  tramway  generator. 

Leeih  Tramways  coiimiitteo  raanira  tendan  by  iMk  biat.  for 
supply  of  stores,  Ac,  for  12  motttba. 

Ation  Manor  Corporation  require  tendan  by  nooo  94th  inak  for 
reeonatruetiati  of  exiaiing  tntmwayaaadaooBlraetioia  of  othK  warin. 

Johannetibtirff  CouncQ  invito  tandan  for  the  aoppW  of  SO  dieeot. 
earr«nt  arc  lamps  and  »0  lantcma.  Tandan  to  iba  wnmiltinit 
cngineors,  Me»*rs.  Monloy  A  Dawbam.  68.  Vietoria-atnat,  Waat- 
iiiuiKter,  S.W.,  by  noon  March  l;l. 

The  Jirlyinn  State  Railway  authorities  (La  Bourse,  Bmaaela)  are 
inviting  taodon  ontil  32nd  inak  for  nbuu  for  th«  eleetho  UBhtinc  of 
tba  aaath  atation  at  Antwarp.  -v—a 

TENDERS  BBOBIVSD  AND  AOOBPTBD. 

Uauiiuuf^iiiiili  J.Dndonl  Cn'infi!  Jieerntpd  on  Wodne^dny  the 
following  tenders  for  annu.'vl  - : 

Biilish  Thomaon. Houston  Co.,  ultlen  [f,.  10,  Ifl.  20.  2.),  10  .W  75 
IIW,  120.  200  and  SOU  amperes)  ;  W.  H.  Wlllooi  *  Co.,  oil.n,  VX,.  IGs.  sd  ; 
li.  Angus  A  Co..  packiiiR  and  jointing  niitti:rlnlit,  JL'IHI.  .";>.;  G 
MacMillftii.  rubber  good*.  l.')7.  ;  Jis.  (iibb.v  C  l,  ImI».  I'r.t.UH.ii., 
and  m«UlH,  A:I74.  Is  ;  I'itnblett  A  Co.,  gauKi!  gUs>«s,  flO.  Oj.  ;M  ,  and 
plan's  gooils,  £3Ht  Ga.  hJ..  Moum,  (Ltd./.  acrew:.,  £10.  10s.  7d. ; 
ueneral  Electric  «"o .  electn:  «l  u  i  flssorieB.  £27.  I*.  Sd.,  insnlating 
nalarlali^  £"4  13».  IW..  and  incanJesewt  l«mp«,  i;l»7.  23.  Md. ;  K. 


MUta  Co.,  tiles,  £S9.  16s.  «1  ;  .lolmrij^n  A  i'hiiiipt,  latiiiated  wire, 
1:343.  ISs.  fid.;  C.  K.  Heap,  '.irlon  bniahes.  4s.  Hi.  p«r  set;  hetii 
FirecUy  Co ,  lirebricks,  clay,  June,  ,vc..  £14«.  61.  9d. :  City  Ulan  Co., 
arc  lamp  globe*  and  lamp  ihadas,  £4^  ICs. ;  F.  Bird  &  Co  .  broomi  and 
bruibu,  £50.  Us.;  \V.  CoiyASont,  NUon'»  navigation  coal.  lU. 
14s.  9d.  and  17s.  jd.  per  ton;  J.  Waddell  A  Sons  and  Mtssn.  E.  A. 
Cteev<es  &  Co.,  anthracite  coal,  13;.  per  too. 

Hiirslem  Corporation  have  accepted  the  tenders  of  Grant  k  Soo 
(or  tho  erection  of  electricttv  works  and  refuse  destructor  buildinfi^ 
at  £3,745  and  destnictor  chimney  at  jtlWO,  and  that  of  Crpir.i  t.'n 
&  Co.  for  switchboard  at         and  for  are  lamps  at  £44-3. 

Chelsea  Electricity  Supply  Co.  hare  accepted  tbe  tenditr  o(  J. 
Greenwood  (Ltd  )  for  the  erection  of  a  now  geaamtinK  aiatimat 
Manor-street.  ClK'lg.a,  at  t  l!  .H65. 

Sutton  (Snrri '.  1  CuiuumI  Imvc  accepted  the  tender  of  Kavaiiikgb  4 
Cr>.  for  fAiLstnittiun  of  fi  cooling  pond  at  the  electricity  work*  St 
x:i2s.  Ui«,  lid. 

Tiie  C'liy  A  South  Lonilon  R"tilw.iy  Co.  have  let  n  contract  to 
Walter  scott  i\:  .\fiddIeton  for  t\v  construction  of  the  exl*niion  of 
their  lint  from  tlm  An^l.  Islington,  tj  Euston,  about  1}  miles. 

The  tender  nl  tin-  (i.-m  rnl  I'l  <rtric  Co.  has  baen  accepted  by  ibo 
King's  Lynri  CorijiiralRi:i  for  a  steam  d\'Tif»mo  (Hflliss  pO!»iw  with 
oondenin-r  unil  pifiinu'- 

Brighton  Corporation  taut  weak  accepted  the  tender  ul  .Stcme^nji 
Bros.  *  Co.  for  tbe  supply  and  laying  oflow-tension  cables  at  i''i.330. 

Tbe  tender  of  .1.  Kicburib  baa  boen  accepted  for  wiring  letk 
town  hall  at  £U7. 

Xcwton  Abbott  Guardians  have  accepted  the  tender  of  K.  i  E. 
Taylor  for  an  electric  lift  at  £181. 

Spennymoor  Cotmcil  have  accepted  the  tender  of  Margsn  for 
an  electric  boll  installation  at  the  hospital  at  4:13.  ITo.  6d. 

Colchester  Town  Council  have  acoe|>tadthatandarof  Cavry,  I'ai- 
man  &  Co.  for  an  aoonomie  bmter  at  fWHairt  for    |aawk  at  £1'<^- 

Halford  Town  Cooaitl  have  placed  an  aidar  wiA  B.  DawvaaD* 
Soma  for  a  S-tm  anapeadad  waigUng  madiiae  at  Uk. 

Dover Covaoa have aaaapted  iba  tandar  of  Dick,  KarrACbbte 
four  tramcan  at  £Xn  aadi. 

Britiah  !nioiiiaoa>Honston  Co.  kam  neaivad  an  aidar  fceia 
Stockport  Connei]  for  tupply  of  tramears. 
Uampstoad  (London)  Council  hwc  aci:eptod  the  tender af  J.  OiU 

Ac  Cu.  fur  tooU  and  electrical  <n  ;inevrs'  stores. 

BUBIKI 88  NOnOBS. 

The  Phnpnix  Dynamo  Mfg.  Co.  have  opened  a  London  otiii'est 
17,  Victoria-street,  S.W. 

Tho  Electrical  Engineer  Institute  of  Correspsndencc  Inslrtiction 
has  boon  removed  to  18,  Southampton-street.  Ilolbora,  London,  W.C. 

Geo.  Hubert  ^Yoods  and  Randal  Bcre^^ford  iilacke  (tnding 
G.  H.  Woods,  Skcke  &  Co.),  electrical  engineers,  Blackbwn,  nave 
diaiotved  partoersbip.   Debto  by  Mr.  Wooda. 

BAHEBurrtiiJffli  UQUIDABGm.  In> 

Tbo  public  examination  took  pbaa  cn  Friday  of  HaraU  Edwari 
I'arris,  formerly  trading  at  184,  Upper  fhamee-etreet,  LondaBtB>(«q 

tin  Ili  t!..i  style  of  the  St.  George's  Eloctrical  Mfg.  Co. 

I>r-bu>r  ^t.iteiil  b«  began  business  as  an  electrical  supply  factor  to 
and  loott  prsmiiins  in  Cpper  'rhatnes-etnet  in  1903.  He  attributed  las 
taiiure  to  want  cf  r.ipitai  ivmi  to  bud  tnde.  Btanriattfoo  aloaal.  Ua* 

bUitiea  £21S.  'Jj.  'jd.,  tir-t  u.-,s<  U  ;i!3S. 

A  moflm!:  will  Ik'  InM  on  .\pril  18  at  T-*,  Cnlcntan-atreel,  I<ond<Mi, 
E.G.,  to  HLi.'ivt'  an  account  of  the  winding  up  of  the  River  I'lat* 
Electro:'  L;-ht  &  Traction  Co.  (1.14.). 

Ttio  I'  lrcproof  Electric  Switobbsard  Co.  (L'.d.)  is  to  be  WiMind  tig 
voluntarily,  Mr.  Thos.  Imano,  80,  Egartoo-atfaat.  Maw  Brigbtom 
Cheshire,  is  liquidator. 


Military  Stores  for  Sale.— Mcisrii.  Home  Co..  «.  D.;l»h»y- 
street,  Westminster,  8.W.,  will  sell  by  pubhc  anc.ion  »•  Boyil 
Anenal,  Woolwich,  on  '23rd  inst.,  at  11  a.m.,  by  orJ^ir  of  llie  Sooe- 
tary  of  State  for  War,  a  qnantity  of  obsolete  scores,  including  elM- 
trie  c«bles,  telephones,  telegraph  instrainents,  lamps,  drawing 
instrtiinenis,  a  quantity  of  metale.  90  lather,  tv.  On  view  at  tho 
Are*  rial  on  Monday,  Tuesday  and  Wednesday  previous  to  and  <iii 
moniing  of  sale.  Catalogues  at  the  War  Office.  Pall  ICaU,  $.W., 
at  tho  Ordnance  OifBee,  Tower,  E.  C,  and  at  the  H  >val  AnenaV 
Woolwich.    Sec  advcrti»dmont  for  further  porticuUrs. 

Blectrical  Apparatus  for  Bftla.— Tenders  are  mvited  for  th.j 
whole  of  the  manufacturing  apparatus  and  slock-in  tra^o  cuulaintxl 
on  premise!,  situate  at  More.ik  Mills,  Truro.  Tenders  wiSI  l'<' m''  i\ed 
up  to  March  '20  by  the  liquidator  of  Huadley  Limited  (Mr.  '*Vm. 
Howe),  Strand,  Falmouth.    Sec  also  an  advertisement. 

Plant,  As  ,  far  S&le  -A  SO  n.v.  Babcock-Wiloos  boiler  ia  ad»«r- 

tist'il  for  s-aI-j  in  ni^otlo.  r  '.'olilinn.    ApplicatioOS     ICaaan. TabWtt> 

Latuna-road,  Old  Kent-road,  London,  ti.E. 
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Aldorshot  UrUaa  D.strici  Council  hivo  for  «&lo  24  'WikKon  penuy 
prepayment  nK'ten  {or  -200' volt  circait.  Farthor  pirtiealMi  frotii 
the  chief  ek'clriciU  engineer  (Mr.  F.  Oarsidel,  i-locSricUy  «rork«, 

GrOBTenor-rujiil.  Alili  rvlint.     S:'«'  nUo  odvcrtijeuiont. 

"\r,  s<r^.  Wlv.U'  llr      A  C  I  .  llii;:!  strPut,  StriUforJ,  hive  for  mli- 

ftt:    I.  .  ■      ,::  rt-niTUi-j?  -.3!.     N.-:-  nil  ii'lu-li-  :ii  "i;. 

Prsmises  for  Sale,  he.  \  ^'iiKirul  iI.kh-.  jitoa  a,7C0  super,  ft., 
cquippod  with  *liTtr;f  pt]\v<  r,  uii<i  miin Uu  f  i'  general  engineering, 
it  to  let  Appli*aiion..s  lu  Mtitrs.  Jlarsliull  &  Cd.,  CiMtipboU  Works, 
Stulx'  Nowiri^'ton,  London,  X.    See  advortisrmont. 

Soiuc  pri  iniii.  »  at  Ijitona  road.  Old  Kont-road,  I^ndon.  S.E..  are 
to  b«  Bold  nr  li  t.    Si  ?  ndvc-rtieenj*  nt. 

A  comer  waiuiiMiso  near  Lou>iau  iiitdgi  siuliuit  flouU  utvik 
21,000ft.),  witli  two  crimes,  lift,  electric  lii;ht.  i«  to  bo  k't  or 
•old:  aUo  a  freehold  new  factory  on  the  ciuuU,  Old  Koul-ruad. 
Am\g  to  TnutMi  %  Cnditon-iObd,  Vfnt  Huupitaftd,  K.W.  Bee 
MT«rti«aBOMit. 

JaihD  W.  Cdllii  *Co>i  14S-4,nolbom  linn,  E.C.«       forMilB  or 
to  ke  lat  OB  Imm  Mm  caorcnientl^  aitakted  lactorjr  pmoiiMia 
B«lTedeT«,  Ktot  ndvertiwaieut. 

nt  Timml  Tiiil  of  "Tba  Jannul of  tlw  ImlilBlioii  of 
EteptriMd  Bofia««n"  b  amr  nadjr.  price  6a.  Phvlicdtrt  of 
coutMiil*  an  giTW  in  an  adtiMtbadMit. 

Mnb  BmIm  Secoomy.  -  M«Mua.  WiUaiv  A  Bolnnaon,  Victoriu 
Worlu,  BttgBy,  lttv«  prepared  Md  intemlinff  pamphlet  entitled 
"  Tile  Economy  of  the  Wilkni  Kii);iiio."  The  textual  matter 
includes  particulars  of  Btcain  trialu  at  tli*  electricity  works  of  Poplar 
I  r.ondun)  Borou<;h  Council  and  at  the  electricity  worku  of  Klackburn 
Corporation,  The  economy  of  the  Williini)  engine  in  mill  wurking 
is  "howni  in  a  tlmrripti'in  nf  n  trial  at  a  cotton  mill  near  Manchester 
and  al-o  Hs  illii-.;riiut.;,'  tlu'  ci xt  of  electric  generation  nt  a  paper 
mill  at  l.tiiwoad.  !itar  i'aiisli'y.  Thnt  <!><•  economy  dainipd  hv 
MeKsra.  AVilliuis  iV  Kobinson  for  the  AVill.n  h  i.:igino  is  tui)ii;t;\if.v.i 
uuder  working  conditions  is  deiuonstrau-d  in  m  scparalo  chapter. 
Bonw  tatMdilBlDij  lama^  Maorapany  a  numbor  of  axeellent 
tHTMirartfttiQ,  aad  fha  Manl^  of  Iha  various  trials  ara  tabidattKl. 
Nolawonl^  aUMgatthaae  taala  is  the  one  carried  c  ut  at  Blackburn 
CoypondMi  Worka,  imdar  <h»  snpervision  of  Mr.  \.  H.  Giles.  The 
coiicratin^  set  tested  was  one  of  three  suis,  «nd  cuniusted  of  a 
Willans  sinKle-artinff  enfine  of  "  ahe.  directly  coupled  to  a 
T-Wkw.  Dick- Kerr  dynamo.  With  ii  boiler  prewiure  of  ISOlb., 
112°F.  superheat,  a  vacuum  of  'J2in.  only,  and  at  an  output  of 
77.'r'2kw.  ih'  ti  un.  itiiim-.ption  per  kilowntt  hour  touched  the 
rtuaiikul.ls  1  V.        :,-  i..f  is  :|  111). 

Blactric  Advertising  Davicao.  The  Kl.-.tri.  i!  r<  .,  1211'2'>, 
CharinK  Cru^H  ron.i,  I  iiiian.  W.C,  hu-.  r.  ,  p  ,.;l  .  i>l  n.  il  upon  the 
t!)n»-);«'l  n  •  it  klnii,'  Socket  "  device  for  advurtimng  sign  purposes 
uliii  li  i!. villi-  s  tlji  !u>ce8Mty  for  special  iiistitllwtions  and  no  reiluces 
the  tinst  coat  to  a  luinimum.  Adverliuug  by  luoaua  of  «l«clri«  siun* 
haa  flraatljr  davaloped  of  lata  jmct,  and  thano  ara  indkatiotis  mat 
tha  Ittuaikd  for  appafatna  and  aeeaaiftriaa  eomiaaled  with  thta 
dowlopment  are  on  the  incnaae.  Everything,  therefore,  which 
tends  to  redum  the  initial  capital  oiitla,T  will  be  welcomed  by  cou- 
tracton.  The  twinkling  sodcet  can  bo  it\ed  into  an  ordinary  lamp- 
holder  for  use  with  incandssoentH  of  lu  c  p.  or  IB  c.p.  on  110  or 
•2"20  volt  circuits.  When  current  is  swin  ln  i  ci*  rAc]i  Inmpis  cut  in 
mv.d  out  quickly  and  continuously  ut  -(■  ■nl  inti  i  vhIs  of  time,  bo 
tbst  if  acoiiiplete  siitn  h  tiltotl  with  n  nuinbtt  ut  tlieiit  speciul  »(>ck<'t8 
an  effective  result  is  »<m un  il,  cs  ciu-li  himp  i.s  cut  in  and  out  iiuli  pi 
dently  of  every  other  lamp,  mid  produces  »  twinkliiisf  or  fii-Li  iiiij; 
•tl'cct. 

"Partnerthtp  Aaannuiea."— i  hi^  ih  thf  mUjoct  of  a  puiui.^Jtt 

isaued  by  Messrs.  C.  4  II.  l.;i\ij'i,  yniut.'  !in  Kiialysia  of  tile  inlviiii 
ta^ca  of  partnership  asauranre,  » ilh  tabulated  illustrations  of  smipie 
■nd  oonplioated  instances.  'I'he  author  i*  Mr,  T.  P.  Waaahnmgb. 
(Priee  la.  Xlie  death  of  an.v  member  of  a  firm  ia  apt  In  many 
oaaas  to  oatiaa  sariotis  monetary  ineonveni«noe,  and  sometimes  even 
financial  disaster,  mad  the  obj««t  of  this  pamphlet  is  to  present  a 
aolution  of  such  ditil«ulti<.ii.  Takiiii;  variouK  exniiiplea  of  partner- 
ship arrangcmonts,  Mr.  WunsVrough  ^howx  how  the  partner  or  his 
estate  wmil.!  bii  aireetvd  on  the  death  of  any  member  of  tli«  iirni, 
and  poir.uiii;  t<i  the  counib  it  is  mlvisable  to  adopt  in  oiiler  to  protect 
liis  capii:il  unit  ()n<>  n<;nn|  to  the  partnership  arranKeinenl.  X'ho 
bo«k  siioiiLi  s.  r\r  ;i  :iT\  iiiuflll  purpcWo. 

"Hitchalla  Praas  riractory.  "  For  00  ywirs,  with  unerring 
rc(?ulanty,  this  adiiiirnble  Tress  directory  has  been  published,  and 
for  tho  (frealer  porlioji  of  th.U  pi  l  icil  the  introductory  ndd"  has 
iMiiii-  frijir;  tilt  iii.'ii  ijf  Mr.  W.ilti  r  \V  (.'ll-smiku.  who  ii  is  Uvu  n-.^  iD.ilcd 
with  the  clirectory  from  its  hrsl  inituu.  '■  MilciicU's  l'r€l^^  !  >ii  .  .:  ii  ry  " 
is  a  more  cuiiipriheiisive  book  than  most  of  its  kind,  Lkiul.  I>  .tdes 
tieiilg  as  eiicyelopivdia  on  the  subject  of  the  I'ress  of  the  universe. 
Is  famotts  lor  itsaaoaBant  aeriaa  of  special  artiden  on  joornalistie 
topleSf  Tho  Wtharuiual  issue  ia  Is  no  way  behind  its  pmdseeaaota 
in  this  nspact»  br  Biir  AUnd  Hamswortb  disoomas  on  "Kh^ 
Oaibr  Kewipapat  ol  To-dar,"  Dr.  H.  Fiaaar  luw  an  inatnicttTa 


article  on  *'  The  I^al  Yew  in  its  Bslaliou  to  the  I*re»8,"  "  Th« 
Judgment  of  the  nsaa"  is  dealt  with  by  Sir  Edward  RaaiaU, 

"  The  Empire  and  the  Tariff  Mevament "  eomaa  under  traatmant 

by  Mr.  K.  I'..  Williams,  and  the  Hon,  W.  Keevcs,  .\<;eiit-Qeaeial 
for  New  Zealand,  ha*  a  criticnl  review  on  "  The  ,\ustraliiu)  Iiahow 
I'arty  and  the  Knipire."  The  abu\  o  is  but  u  short  leet  of  the  many 
Bubje«t«  wliicli  cmtie  iinder  review  in  the  15K>5  Mitchell,  and  idlwho 
may  be  interested  in.  or  who  desire  a  more  intimate  knowIed<^>  of, 
the  world's  I'ress  can  bo  rocomiiiondcd  to  consult  this  work. 

Oatelogttea. — The  International  Steam  I'ump  Co.,  of  New  York, 
have  prepansi  a  liistor}'  of  pumping  operations  upon  the  Comstoek 
Ixide  during  ths  pnst  ijuartcr  of  a  century,  the  object  of  these  par- 
t'.L'ulArs  being  'u  iii  f]uninl  mining  engineers  with  the  work  of  the 
company  in  lln-  uinvatering  of  luiticn.  Thi>  notes  mo  bv  Mr. 
C.  u,  I'"  ill-  I.  ivii. 

Meiisr».,J  H  Hr  ltne*  &  Co.  have  |  r.'p  iro  l  i  Imt  of  ship  and  yacht 
lighting  inslnltmii'  is  which  they  haw  L  irn .  i  out. 

A  catiilogiie  ot  lielltsvn  cells  is  to  hmi  1  l-mu  Fuller,  Miielend 
Co.,  Norfolk  House,  Ijiurcnc.i  roiiutney  lull.  l.i>ndoii,  l:.C.,  v.':-r, 
are  solo  Ulitisb  ag«ut«  fur  IlelleRens  l^nke  A  \'.  LudvigiieK,  tlie 
makon  of  thaaa  aalk,  o(  CopanhnRen.  The  «atBlog>ne  contains 
partiaaUtfs  of  a  pnelleiu  eeU  tMter,  ohtimed  to  he  a  time  and  labour 
saving  devieo,  and  specially  designed  lor  use  Igrtolepbona  eiNiinoen. 
The  catnlogae  ia  inioreKting  beyond  the  ordinaiy  ID  that  tba  parli< 
culars  given  concerning  the  cell  are  \eiy  completo. 

A  new  catalogue  of  electrical  supplies  is  to  hand  froin  tba  Wottom 
Klvctric  Co.  of  Amorioa.  In  thia  eatalogm  a  large  variety  of 
apparatus,  accsaoriea  and  material  is  ttitad,  spedallv  daatgnad  twi 
use  m  railway  work. 

The  ••  KxmOo"  intense. (Uiiie  arc  liiiiip  is  the  subject  of  a  circiiUr 
lilt  now  being  issiieil  by  the  Cnion  Electric  Ci>.,  I'll.yoeon  Victoria- 
fiiruft.  I.nii.!.  il,  V..C.  A  iiiiiuberof  lliesc  lamp.'*  h»ve  been  lUKtalled 
in  pruiiitriciu  positions  in  the  City  of  l.rjiidon,  and  they  are  specially 
rcL  LHiiuiL  n  it  il  fir  xlrecl  lighting  and  the  iiluiiiination  of  large  areas. 

Iiaporta.  — The  fallowiufr  »rr-  offl^'ial  value-i  ol  imports  of  elec- 
trical machinery,  mnii  rial  unA  app  ir  ir  iii  into  this  country  during 
February :  — Electric. il  iii;i  liin.  r\ ,  i.^l.ittNi  (a  decrease  ol  i'lT,''?! 
compareil  with  Febrii.irv,  \'MU  ,  wle;;raph  cables  anil  nppariitu», 
£ll,'JS&  (increase  £H,HM)f;  otiier  clectrieaJ  goods,  i;«0,iiJ7  (increase 
MlSJMl).  The  total  values  of  imports  of  the  three  rln^sos  for  the 
two'months  ended  Feb.  W  last  were,  respeetivf^lv.  X'TH.^iil  (increase 
l•17.5^^0),  fl7,UH  increaoc  i.'10,4U)and  il50,4V>3(incren»e A17.088J. 

Exports  of  Blsctrical  Ammtoa  aad  Matoiial.— The  fidloir- 
ing  list  gives  official  partictuars  ol  the  aspecta  of  British  tnaoa- 
factured  eleetrioal  apparstBa  aad  malarial  (inclodinK  telegraph  sod 
telephone  wire  and  muttriala.  hot  BOtiiiahidlDcelaetrieal  maaainary, 
whiob  il  not  aeparatdy  apaaiHad)  Iroin  Maren  t  to  T.  with  the  porta 
of  destination : — 

JfrU* — Alexandria',  VlSi  :  Cape  Town.  £'il-  i  inciu  iin,'  i'l  t.'lei:'»|)h 
material);  Durban,  £S39  i including  £ii  ukgraph  mateiialji;  Kast 
Loadsn,  £l06(bNjaiiiaK£lt>il  telesrapli  matciial) :  Tort  Elizabeth.  £<80; 
Sskoadi.  £1,S32 ;  Sierra  Leooe, -i'M  ;lcleKmph  material^  Ar^fNlin*— 
Boenoa  Ayres,  £90*  ri:iL  luilmg  £9u  telegraph  «irc;.  AtutratasU^ 
Adelaide,  £10;  LvtUt  t-m  ;  Melbourne.  £'.'07,  and  71  f«t  Ulogvaph 

wire:  Pprth.  £l':i  .rdn-luiK  LU  telegraph  material);  Sydney,  £IG'J\ 
W«lli-k:-.«ti,  1.1",7  /'./ iir,„._Oitend,  £10.  BniftV— llahla,  £150. 
Ciinirda— Toronto,  £:tS.  Cry  ion— Caloiabo,  £2la.  C'&<n<t-SfaanKhai, 
£m.  Ihuek  oabna—SwiUum,  tm.  fWum— Paris,  <4M.  Ocrsway 
— Hamlmnr.  £M.  aihmUtt,  <8.  SellsMt— Aatststdata.  £91 ;  Rot- 
terdam,  £Tl  Uong'Mvng,  £2'20.  fndiii— Bombay.  £3,703;  Calcatta, 
i;i,'i--,t;  Msdrxi,  £4>l.  Japan— Kobe,  £rjO;  Nagasuki,  £1,R">0;  Voko- 
bama,  i:4i<l».  Porfn.m'  Li?l>pn,  £ia  /i»n</<i—Heval,  £2,(1(1!'  s'  .  'u- 
Bangkok,  £l-'>7.  i  i  Circuiula,  £10.  Htraif  Stltlemrnt>  l-^nstw^, 
(Inoludiog  £ii7  telegraph  appaniua  and  iostrumenti)  ;  Singapore, 
tm  (iaeladlag  <l7e  tslastaph  aatarial).  V.HM-TA«m  Piyinoaih,  SMO. 
Wt.t  lniim-4SX.  Tbemss,  <1S.7!IS  (telegraph  cable).  iW  £HSMb 
against  211.674  in  tbc  c-.>Tr»«ponai'i?  »  «■  k  iiv»t  ycitr  (Uarob  8  toO). 


BOOKS  BECimD. 

(Oipls*  ef  ths  aadmBeaUoasd  works  eaa  b«  h»d  tnm  Th*  KItcJritian  ottm,  ame 
(rss,  OS  rscrlpl  a(  pobUsbsd  pilo*.  Add  6  ptt  esat.  (or  atiraad  or  (or  (imlKB  bonks . ) 

"  The  Insolation  of  £leclric  Machiuos."  Bv  H.  W.  Turner  A 
H.  M.  Hohari.   (London :  WhiUaker  &  Co.)   10a.  OA. 

"  Fortsehiltto  dar  Eloetroteobmk."  Edited  by  Dr.  liarl  Strecker. 
No.  a.  liKM.  (Berlin:  JuUos  Springer.)  7iu. 

••  Lemons  snr  I'Electrieitd."  ]te£.  Ganurd.  VoL  II.  Tlboditioo. 
(I'aris:  GauthierVUlars.)  ite. 

"  I'Moceodhi«8  of  the  Uaytl  Baeiaty."  Vol.  LXXIV.  Ko.  «M. 
(Vbruary,  liWS,   (London:  Haiijsaa  ft  Sana.)  Sb. 

"Bsildittg  a  Lathe."  By  A.  W.  Biutoid.  (Undoo:  Bawbaio 
and  Ward.)  Od. 

Piwaedtoia  of  the  Amoriean  Zuittute  of  Cleotriaal  Brtftincan.'* 
Febroaryi  1909.  (Kaw  Tork :  Vlia  luttitwte,)  We. 

I'PknelkalllailiodibrEIectrck-dliamistal}  "  By  ».  P.  Parkin. ' 
(Lpiidoa :  I^ongmsDa,  tinan  A  Co.)  6a.  . 
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PATENT  RECORD. 


The  foiloKing  LUt  itf  ApplirulCaiu  /or  Patents  ih  /  >y;f  :i'  j  u'-'iAtd 

itatbtcitwtfiM  fvr  Otit  Jourx.il  (y  Mb9sks.  KirwotliX,  KU.IS  A  Pbtob, 
CKwrfmHi  /went  AgtnU,  70,  Chanotry  (run.  lAindon.  W'.C. 

APl'LICATIONS  FOR  TATENTS. 
Vwr.  —  TheitaitrmtnlioHtd  Apftifttiantann^§fiHttwMkiMp*ili*» 
vmtHafUrarrcptinrt  of  Cmfielt  Sptei/ti-athn.  Ttt mum  wAUt  firmAtllt 
art  Uune  of  eomuiunic-ilnrt  of  inirniinm.      fnt*  On^^d*  8/M{(fMt(M 

arcomuinirt  iipfiimtlo»,  an  attcrul  it  n fixed. 

Vnlfts  othtrKiit  ttiiUtd,  the  applicatioii  it  euffe  in  Lotuhn 
l)neuiber3r  1904. 
28,968  &lA<t'-R>-ci'«F'.Mi3iK  ( fiBi  iK'W.  Sfiiwcaatmiitator  mo'arjforiungl*- 

iif  tipplicitiiu)  io.SwiuerUuil.i* 
89,001  i.  Var  AnacaoT.  Klnitris  imilmy  cnidMltjiUati.* 
29.004  C.  Macki  f tOM .  ElMtrio  rail  mji  nd  trmmja 

99^014  11.  LonoDKa.  Suritchen. 

tifil'i  SreutXH  UBOTildti)  .V  <  a  and  l\  Q.  LlDBML   AttiMUSlfc  Mabwl  of 

!  verl        inclrrlric  eirtuit^. 
29,0-4  (■  s.  II .^4llK,    LivcipooL   I  I  IN  ici.tiit  lighting tiariMii* 
2^.06i  M,  >liiiiiiiivsKT.    I.'vcrpooL  Id.-ii1iiuua. 

39,0S8  h.  KiltACLT.    Tei uiiniklii.    I  DaU  mpfSti  for,  Kkf,  190*,  <l&t>  <>( 

«|H)ll<'4Ui>n  in  Kranw.)* 
29.'vS9  L.  Kc!«ai:li.    Elactnp  ^nitioo  plqsi  tof  latamil  enmbtwtiixi 

fngiof*.  (OM  kffiGed  for,  Xiy  S,  1904,  dtt*  of  k^pKentfen  in 

Kiiiice.)' 

99,063  H.  Gin*rn.  IiuuUtMr*  of  overiiewl  coiulusiCarii.  \0t'9  apfilicl 
f»r.  April  14. 1%)1,  <l«ie..f  appltcaiiuu  ia  Fi'iuioe./ 

29,C64  K.*iiu\u3i.  Safety  iltvioe*  f..r  ctfwiwii oaoductori,  tDa'jt|niii»l 
fut.  April  11, 190-V  <l:t(e  uf  ApplwAtitm  In  FfMiee.)^ 

29,065  11.  W.  lliiTI.KU.    Dry  Utlpric*. 

29,074  J.  A.  Ukv.    .Mi>U1  reAntan  for  tlectii.-  Uiitci 

2^,079  (J.  (i.  M.  Htiibixcu.iu.    (V.  Arcioiii,  liil;.)    KIcHrx  curroal 

lui'isuriiig  ami  recorJinx  apfiiirtluo. 
29,032  r.  MABic.tu    Kltf^tri'ctall.v  )>ro|wUeJ  auti>miii>il<-<. 
2^,107  K.  H.  i>.\\l*  Hii.l  A.  OlUtlAM.    Tclapboow  for  ilivin;.  AiC. 
24.118  K.  H.  I'°«ihiianK'>.    iosulnttir  9a|iipertaL* 

2^,1^5,  29.126  aaJ  29,127  I..  K.  Juii.    Aulocuatic  elaetrie  adnrtUioj 

29.129  W.  UUCKXORI.     KlrclP'Oln; mir  ^-i.iril  .ri. 

29,158  C.  A.  DAT(Kaii>ir«  SuteUry  ltitt«rjr  C).  V M.},    D.y  biltariei. 
29,142  ao'l  29,145  J.  .S.  Stjse.   Sj»jj  tel<si  ipby.     Data  app'.icil  f^r, 

Feb.  2J,  I934.d:it«  uf  jipplicilion  in  IT.S  )♦ 
99,141  acl  29.145  J.  s.  SrjNR.    Sp.  -  u-'.egntplif.    {Oa»  tfsIM  fat, 

April  II,  1901,  tUlu  of  npplicaliiiri  in  U.S  )» 
SS^Hb  J.  .S.  Stune.    Sjpparl  f  jr  uie  in  x^mc)  <rl<>.< -i«;>Ii7.  (Oatttllipliel 

for.  May  3,  1904.  iliitu  uf  upj  lio.niun  in  r.>s.)' 
DeceaiUr  31,  1904. 
23,187  ILUuiLLOX   Klvctrieigoi;«n  furMpluH'ra  iD^U>rA  ^Uii^  ap^ilkil 

for,  Ju,  9;  1904.  teM  al  aMilieation  io  Aumd.)* 
89,833  Aiww  Mvroii  Cab  Co,  and  T.  B.  Xir>B4T.  Otsi^«.  Lur-taaum 

tlflctric  ignition  <I»'vic«»  for  iuUtiiml  combuflii^u  motor*.* 
9^959  H.  P.  MklaNciii  >N  Ki.UIUIx.x.  Ch.krging  pluk'iun)  UwU  for  chaiiging 

af,^Mtir'^i      ?t,:.iii  tlr»  lsTn|ih"l  ?f f  n-i  any  'liroft-cvrrmt  ciraiil. 
2<il  J.  !<'  >M.-".     '  ii  e-iiii.-'  .kuii      M  IL-  ii  uii-  at  pre-dltirill'Dfd lilMi, 
29,307  A.  I-R«T.    hvr.tciicii  i.,r  iii'-nnilwccul  l»un«,* 

29,Ma  U.  F.  AvBnMNi.  l*«t«cti«a  Md  newdiic  of  elaMifaal  Inpahw  or 
mcillMioa*  •od  apfiantoii  ttmfbr. 

29,310  A.  Lotni.  Eloctiical  dumb  b«l1s  !iu>1  aiiuilai'appli.>iici9a  fur  pbyaical 
cxerc  ai  s.' 

29,557  <i-  K.  Gaihe.     Pn'frfl  ■   .  f  M   tHt  >1  iipi>*Tatu»  on  circuit* 

29,343,29,516  a. a  29,34o  fi.  L.  Itow.x  uuj  U  H.  Wisiman".  W.-cliicJil 

gM-igniiiM  w<l  ntlmniiUag  iniMnitm. 
89,347  6.  SiTMur.  TnmifarnHiw.* 

99,A&3  I.  J   HvsT  ami  Sx.xDicr.otT  Foim>rt  (\>.    Uverpuol.  lU-lary 

t  ■iiMrtffr*. 

29,354      UraUiXicB.  I.i«-crpool.  Tran°iuilliDgc)*olrie«igaaj(wr  ii>l|i«hii!<. 

29,363  H.  U.  I.AKS.  <  V.  Arcioui,  Ituly.)  Kleeuic  nHMHring  iiwtrniMntc.' 

23,368  H.  \V.  SiLUVAS.    luducliuu  ci-iU. 

2D,369  H.  w.  savuvtm.  Rel<«-«  Md  ninnlrrr. 

2i>,377  .M.  11.  ■■  iiu»  m4  FnilAini  (toft).   Fum  for  cleutrictl  dnittil*. 

89^58)  K.  II  I..  Monu«,  Altrnii)  partcciilMlf  btfRlar  aImiiw. 

89^6  K.  <:tTXMA.-<!r.    Bleetrkal  i{eiierM»r«  hMlnK  douli!*  T-abkped 

simi.Uurer." 

89,3i97  iirni  2^431.  H.  II.  l.«.:ii  ':\v  I..  nr:krt..bt»,  .\.  Kr.niirh.  M.  K«e«t;>> 
mill  J.  Ki!  Hii^li,  L.S.;,    rtiulvm  ^li.'tiic  iixiure^' 

29,499  1..  RRRArt-T.  Cumiit  dintribulura  f'>r  clMlrio  igiiitmi  devieea  «f 
biUriUil  «6m1ja*t1i»i  «nf(ln(*.  ( Lut«  «(>)>l<«d  for,  S»pl.  93^  19)4, 

.t,>'c  "f  .i|.!iIiciliMti  in  I'liiinT.)' 
25,417  I*  I  MiK,    Kic-  r'i-ni/i;iiii't[>  uimhiti''; y. 

'iyA'ii  A.  T.  lMw«M!        U.  T.  lUcKBiAii.   Kie  l  i     AppiiiUi  fur  lr«nt 

■niUinKAiH  tuLtinnK  :<igii'>lj<. 
89,428  P.  RlODI.    Aut..ai..ti;  j>h(.t..^:..pbiin;  trlfgrui.hi.* 
&.489  P.  Utmf.  Xyiicbrvniaing    lUm ' 

99.436  Mil  99.436  Sibmixs  BR' Tiiiti.'<  \  <'o.    Allcntatiag-cjncnt  cul- 

I-.;t"r  iifliCK.    iSirijii-CK  .S.:bui-k<Tl  WerLr,  UerttMf.) 

2S,4J7      \.  T   CIp.  trir  i/inivm  f.T  ir,-.  iii.il  < oinlMIHlmg  fnyilM*. 

i!y,438  J.  11.  tiitvt.    Kli  ijic-<«uriii<  in^lniniciitv 

2ilL448  O.  KOMT/KR.    Ar  I^uup'. 

9M8t  O,  V,  AM>ERs<-!t.    Sjiiii'*  iel<rii.*plij  jutil  ftpp»r;iiu»  th«ief'u. 
V.  A.  Sana.  Ualviutic  •Icmeits. 


29,616  n.  CTi'RXELu  Auioiu\(iL'<;rL'uHlrci]Mr«raiUi«iite«iMrh«*rf 

tnuMWay  nvstcui'. 

29,529  F  Vi.iv.n  i;'  T.'lrr^oiie  •yrttemn. 

29.631  K  S  II  ■L'ir.-     11.  trical  .-(ignalliiiK  itppiratu.  (DtUtpflild  tat, 
.M»jv  b  25,  190a,  .lale  of  »ljplio»tiuU  ID  U.S.)* 

29,532  F.  ^  HauiHk  JtloetnMl  riBoalliaKapiMiMiM.  (Data  uHllel  far, 

Mrudi,  1904.  dkto  of  MniliMtfani  in  Q.S.}* 
S9,ft3e  J.  R.  IiiictUBB  Mid  K  C.  Wbnpmu.  Eletbk  drorfi  cImh-  for 

fn  « ^.laroM  (ll«te  ipfilM  r«r,  K«r  7, 1904,  date  «f  mptkMba 

in  U  .S.)* 

98,M7  iiiit     I'xiiii.Ki  A  C(V  and  A.  C.  Fmpno.    U*«tpo«l.  liqtiA 

29,615  O.  lioaKHAM.  KlaeU«|jUe  OMtan. 

29,627  C.  Saonr.  tad  C  Hut.  Maaebaitw.  Ebctrieal  Omalam. 

SSllMft  W.  G.  IxcuDilLii.    Nta!iclie«t«r.   Tetcphon*  tinl  iaea]llng««<d& 

SPECmCATIONS  PUBLISHED. 
MfliB.— AUapaaUBaliaaaoan  be  obtained  iAQi*iai)fanBpi)«*af  OLaMb 

1904. 

1,860  Ho  vUDliAK-    < '<iii luctors  <if  electric  railways  or  trauiMayf. 

2.285  (iawui.    AppaiMtua  fur  pi.lAriaation  of  Herluao  wavta,  lUatc 

•IVKmI  Inr,  in.  9^^  1901) 
9,988  WiuM and  Mmrrau.  Slietnc  tign ailing  appiirAtui. 

2.450  H.T.  H.  Co.  (O  F-  Co.,  C.S  ).    Controllinj;  swittliea  and  cut  oata, 

4,874  KlLnontHK  »□(■  FlOWIh.    Trolley  pi>I<H. 

f  %3  VitXLE.    t'uotaci  bre*J;i- ■  f  r  inlcrirril  c:nnbu»li  ri  ni'  tor*. 

5  SaJ  \VtLSo)i.    Klei-lrojintii  n.il  I  ru  t -rj  .  •  .vaU  b'>ur  iB<  t<r*. 

i>~tii  Honvtiiii,     i.A.tJ.  "Magnata"  t.lecti iicbe  I'liren  obnc  liaiterie 

and  obna  Cuataela.)  Blaetrlotl  MgulattPf  •Ift!)  **  (ut  dacha. 
6.792  Limim.  PrdhniiMiy  twatnwiit  for  aecaaiuUtor  platM 

c  .^S?  Di<  K.    Eleilrieal  awitching  appun«tu4. 

KrjisTElx  add  <  'i>AT«s.    Kkctrinl  ignilion  apparitlu*. 

T.Obl  I.RKDA  Udoprk  \Vuhk8  ind  JuDi.ixu.    K'Mtt-j  d«paiitia|[*{>{i*tauuk 

7,'il7  SiHM>.    Mak'D!to-tlecUic  madiineti. 

8.139  Vaklow,    l!ayunL-t  Juint  f  irdwlrir  laaipa. 

9,864  CssTRBa.  ElecArioal  MKaidrcdnU. 
1^806  Ren.  SptrktDg  tnacBaniam  for  internal  oambaati'iiB  cngiaMi 
13.463  WiNMM.   An  electric  block  tigaul  ayitcm. 
15,625  DaixLEH.    K'eclia-pneumiitii:  acliuD*  f<ir  l(ryK>>rd>. 
19.525  liAtTUASH.    KUclro  nintop'.     (l).»t«  appliad  tor,  Sept.  12,  1903.) 
22,404  KiftWAN  ti  iiO\:iit\.    FravcntiDK  broken  trollfT  v.ir,'  from  f.ii;i:i^ 
25,948  Smo.  i;i.icTito-M^TAiJ.t;«r,tiiiii  FnASCAiai.    ManufAL-Uu*  ol  aloe!. 

I  Date  uppliad  for,  Jaly  8,  1904.) 
26,262  .SciioLL.  M«f<ReitoMparatingapp«ratoa. 

26,283  A HKC„    I  Sietnviu  &  lUlakc  A.U.)  KoUry-fialJ  el^'t^icity  metier*. 
27,003  LiMKjOl.tT.    Siritcfaea  aud  el«clramagneta  thercii>r. 
27,076  Abel.    (SitmcDi  k  H&lake  A.O.)   Electtkal  aagnaliiiij  appMatuF. 
27,114  ViR-.iic.    0)>eratiug  gear  for  ootihgnA atiil  etndlMlW  piinta. 
27,862  QAtiouiiB.  .Vxumulatori. 

27,865  Blacxmoik  Rsdnekg  alumtalmq  and  othar  nctili. 


COMPANIES'  MEETINGS  AND  RBPOBTS. 


GUy  of  London  BIooMo  Lighting  C».  (LM.) 

Tka  Ottaaoth  oidlBar;  mbimI  maaliag  «aa  hald  on  Wadnnlw  nndv 
til*  pra«id«ney  of  Mr.  Jr.  B.  Buiihwiitb,  inn.  (Ur.  Gaoqa  Uaiiiiig, 

chuirman  of  'hp  compttiT.  Hing  abroad). 
T'!.'j  M  \.\.v<  .KK     i  HKctiF.l'ARV  <.Mr.  J.  Cecil  BoU)  laai  tba  notiaa 

CC'fr. fjiiii;-:  ilir  Tni-f'l:ni:  ..ii.i  t;..-  n':Hit<?rT.*  report 

Tl,"  fM  \  I  i:MAN  -;i'd  'imu.mI1  e,.  •:■  ti;n;  u  ,ir  i^liiirman"*  foteciiat  last 
year  tiaal  an  additioa&l  ditidenl  would  be  pc*ij.uk  thU  year 
botne  out  b;  Um  mult,  aud  tUai  in  maiotr  owing  to  il>^  eiertiani  »f  oar 
Wg[lne«rlng  ataff  and  the  ^acceu  they  faara  attained  in  further  rexincing 
the  oo«t  of  generiition  of  the  ele.^tricily  wo  sell  1  think  it  an  eitrcmely 
satisfactory  thing  that  we  are  able  year  after  year  lo  protide  (or  the 
ailditi  -rial  plant  hti<\  ih»  iafr^&int  of  our  mains  oui  ol  net  reveauc.  I  am 
in  h.i|>r .  '.Iiu;  ni'  |.<|.  k;iI;  ti'  i  ralinttc  that  |K>Ucy,  unlei^  vc  liav*  to 
lucuc  aoj  uttat  capital  expenditure  in  connection  with  any  of  Ihe  n«» 
powers  tbat  we  aia  laeking  to  obtain.  We  have  spent  on  pUnt  £  L'.'.hJI  . 
on  mains  1:^^1,730,  on  transformera  and  buildings  about  £.t,<iOO.  and  at 
Soutliwark.  un  mali>i.  At.,  £4,171,  making  a  total  for  tbc  yeir  of 
t;.>i:.,2U:».  Will)  rf^ttid  to  rcsi-rvc,  we  aro  ronliimin?  the  policy  of 
pliicini;  ciiiiiiiileriWi  suras  to  that  acount.  Wo  are  pUcins;  thi<  year 
i;i.>..iW)  Cl.  Ic-aaehcld  rt'lemption  account,  or  about  f.i.'-Dl)  more  tian  we 
iu«  disttibuUng  U  tli«  ordinary  sliarebolders.  so  that  we  are  not  r.taivio(! 
ttta  fmgWHy  in  Otdir  to  nqr  birbi  r  diridvnd«.  Tne  t'>tal  reconuf  lor  the 
year  ia  £331,871  from  sde  of  c'lrrent,  nsain!!.  X'.'l  l,l><t>  Iftst  y--it.  Tli; 
re^tiiiie  under  c::intii?t3  remains  nearly  the  samo— tll.H'.'  agaiD«l 
ilJ.'.'TT  M<  ti'r  rint.t!H  biiv«  (.Mnt  up  owing  lo  tlie  incrcMC  ui  tbe  number 
ol  cuitonn  ii.,  nitd  olbcr  itvni<  hAve  ir.c  xaMd,  the  tutil  rtsoU  t>«i(i£  tliat 
th'..  rcveniiL  is  f-'"..>.rj.^'7,  iigiin,t  f.'l'J.lOI.  S a1««  of  enrreDt  hiv« rtacbad 
17.('.JI,110  units,  against  I  l.si'<l,ti!!»  in  I'.Mit  The  total  JMt  of  ireaa- 
ratiltg  tlirM  ad.titionul  uuiti  wa.^  in^id  •  tl.OnO,  or  oaly  >•  OTti  of  a  penny 
peranit-  \  considerable  pinion  i>l  the  ultra  djin'tod  w,\«  for  miUire 
powtr.  wliicli  gives  us  ii  bctlrr  loiil-faet  ir  t!';>n  for  h'i'hiing.  With  regard 
Id  tlie  incrcinf  in  our  lamps  and  tonnectioD-,  w<  li  i' .  mide  a  very  wlis. 
(autory  iiii  ri«se  both  in  number  o(  customers  and  in  DOtulwr  of  lam^ 
tonnccli-J  The  f.irinrr  have  incr«0!i«d  by  S61  and  tha  Icttir  hjlhi 
ii|Uualei)t  uf  ^l,O0llJ  ri  c.p,  lamps  Lut  year  we  inaiaiaat  totbCMtint 
wi  fiG,0O9  &«.p.liHnpi,  ao  tint  we  hava  not  eaty  laototiilnaJ  fta  inawMa. 
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bat  fiavt>  !i)i]:ny.i  .1  ufHii  i;.    The  nc-t  remit  i*  th:it  we  have  «arne<]  tlit 

c  \lril  1  prr  !■!  Ill   auiiU'r.J  I'U         ouUiiary  Ntuirl;  witliiiat  illJIkinUhing  OUr 

contriiiiitioD  k>  rtwene  or  >]«[nrriation,  nnd  witliout  redoeing  (bo  balance 
carried  forvard.  As  1  baro  Buid,  this  reflects  KTcal  (Tc4it  on  the  tng'.- 
oeeriog  atafl  for  the  manner  in  shioh  the;  have  be«n  able  to  further 
iedu4:e  the  coats  of  generatian.  This  u  the  more  satUfactor}'  in  ^^ew  «i 
the  (act  that  tb<f  price  ue  (or  oor  eurrent  c  iiitinur^  to  lalt.  We  have 
ricrived  only  3|il.  on  tli«  averaiie  in  the  |mw'.  ■  ar  w  r»dui:lJon  ot  nratiy 
id,  per  unit,  1  tblnk,  as  comparrd  with  1<.N>;I 

1  do  not  Uunk  there  m  aaj  other  point  witb  le^M  d  to  the  r«p>rt  to 
ubiaih  I  BMd  stU  aMitioH  utpagUlf.  But  there  is,  oaa  matter  vhioli 
liMOdeinie'  S  mol  ini  ol  attention  ia  the  ne«;S|)<a|i«rs.  I  mean  ib« 
Kreat  £i>,O0(KIIW  power  ■ahtmc.  n*  it  hni)  bt^n  eall^ii.  Wc  are  takiog 
all  nvecMUy  •MIM  to  oiipouc  this  iichrmr!,  and  without  leading  you  to  be 
andaly  saoguine,  1  think  wo  have  somerwii-ipn  to  h  ni  '  mn  <>ffr>!t!>  will  be 
buocobsIdI.  This  new  company  ciMf^  ulung  r.nd  uof,  nu;  fn.ipo.e 
to  taka  the  leapoDJibility  of  sapptyinc  ligbting,  but  only  to  supply  power 
labnlktoQlliiraatbatiwdiueni.  IHiiir  iliocak  t«  ka«MBptli«n  tb* 
innlMie  dsu»,  %ai  goieraUT  for  aasitw  tMedWoM  thm  tliew  oar  «««- 
pany  U  working  uiulrr.  Anil  all  thi-  bup<-  hiAi  out  in  return  for  the^c 
concecKionK  is  that  tliey  will  hi-  able  to  mipply  current  cheaper.  My 
brlief  i=  »hil  thut  is  a  fnllnciou*  hope,  I  nnnnot  H?<that  such  ti  e.T  iiinny 
can  tiu>  .  I '» 1 icaper  tbun  v,  r  r,Mi  nr  |:u;  in  more  fHicient  iii-'iiiiair 
niacbiiui^  Uian  we  have  put  duwu  at  our  works  \Yc  have,  moreover, 
this  great  ai'vanLage.  we  are  comparatively  clo&e  to  our  OOttelMn, 
ubfreaa  they  propoae  to  go  a  oonsiderabiL-  diatjnos  out  of  laODdOA, 
and  thi  y  will  nKt-aiiaTily  h»v*  to  t*ar  a  coiwidcrablc!  Iom  in  thr  Iranf 
rai»ion  of  the  '  im  it>  tio  n  i  -.i-  {.^ioertting  itation  to  the  ji^u  (  '.lin  r.j 
it  U  to  Ix  u^rd.  Xbcn  an  to  Urge  unite  of  plant,  it  ia  tra<?  that  a  stauun 
gpnerating  15.000  ii  i'  or  VO.OOO  nr.  can  producp  electricity  cheaper  than 
one  doing  .H,(>00  n  r.  or  4.000  n.i  ,  but  there  in  a  point  cht-n  anyiiiorease  in 
size  ceftKfra  to  product?  any  correspondiug  eoonoBtJ  in  tie  ntlM  o(  Ibe 
current  generntrd.  In  my  opiaii»n  the  tigciiM  wtiull  M«  iMll)(t  PUt 
ward  will  leal  to  great  di»iipin)intmMil  if  the  compiinyever  get  IH"  power; 
they  are  a*king  for  I  now  move  ihv  adaption  of  the  report  an  1  net  jur;^. 

Mr.  ¥.  W.  ltli:^Ni>Mii  scifjadod  the  motiun,  which  was  c(uiii.>U 
■aaainwuly. 

BosolaHoBS  approving  the  divleteiid*  Mt  ant  in  therepmt,  re-elrcting 
Mr.  Oi-orge  Herring  as  a  dircclur  aiid  r*.ap«ointing  the  retiring  auditors 
wcnr  thi'ii  paH«ed,  and  n  hearty  vote  ol  ihiuiko  to  the  chairman,  the 
dirtetort  and  tluj  whole  stkfl  of  llM  ooai|itnf  temlnatfd  tfao  pwioiwdiii^s. 


NotUng  Hill  Electric  LtghtlnK  Co.  (Ltd  ) 

Th<-  eiabte«nth  onllnary  ;{i!neral  moetine  was  held  on  Tueaday.  under 
llie  prtpjdoncy  of  Sir  \Vii  ihm  (:nooKt>.  K.H  S 

The  St:CUETAia  :Mr  K  O.  Uawkinj.  FX  IS.  having  road  lb*  DOtfee 
calliov;  the  meeting  and  the  report  and  certificate  of  thi!  uudltors. 

The  CII.^IUMAN  aaid :  Ovntlruttn.  thij  m  the  M^vcntcenth  time  on 
which  I  hnv«  had  th«  plcknurc  uf  pre!<i  Imgatyoor  geaeiml  meetings,  and 
e(  pnMtiU^f  owrMort  Mtd  the  3>  ri  unts.  On  tfaisoosiaion  the  plcMjra 
It  crMtar  itiiMiiraen  t*  the  pa^t  year  \um  b(«n  n  i«aonl  one  in  Hm 
advance  tbeCi<mpnny  ha^  made  ninco  it«  incorporation,  and  the  prrrcnt 
position  iB  eminently  reassuring'  and  satinfaetorr.  With  rigard  t^  o:ir 
capital  e»p<  11  litnrc  lnrin?  tlif  i  it»1  year,  we  hive  had  to  xgK'nd  nearly 
iH.tKN),  the  1  .i/t  1  u.  Ml  lii  iri;  A  >  fijr  a  nt^w  buttery  of  orcumolators. 
Ihe  next  largtut  tutm  is  for  new  niain»,  u  Ultle  over  x'i,OM  faaviog  b«eu 
■put  (nr  tiiMi|iufaot.  Hi*  £MS  •ptnt  «n  now  imilduiap  «m  friagi- 
pMly  to  liaiiae  tho  new  httttTT  M  •comnnlntan,  and  tiie  £C0(!  for  now 
machinery  mainly  rv  pt'eieotd  iJie  cast  of  a  booster  rr'ifuired  to  deal  with 
the  current  Atorcd  h\  the  ut-cumuUtor^.  Keu  meters  huvc  c  i»t  \i<  il.^lO, 
and  this  Item  of  exprtiditure  musl  keep  )>ni:e  with  the  increase  in  the 
number  of  our  custsniers.  The  total  capital  expended  now  nmountn  to 
X'i'H.'2*i7  Gb.  '.td.  The  credit  side  of  thin  account  shows  that  we  have 
rocpiveil  during  the  year  the  sum  of  i;'J,(lO0  from  the  issue  of  deben' 
lures,  making  the  total  capital  reiciM-d  £20^,000.  The  balance  of 
£li  '.'iM.  i',-.  .1(1  ,  whiib  wt^  have  expended  in  addition  to  this,  !)*<  been 
jiri)'.  111?  il  I  V  11  ipl  iung  tlu'  reserve  funds  in  the  Company'e  business. 
The  result  of  our  .\ear°it  working  is  eminently  snti»faclory,  Ibo  increase 
in  revenue  and  net  profit  b<inK  in  nivanco  of  any  previous  record  of  the 
Oompany.  Bevenue  has  increa^iid.  the  net  profit  has  inoresaaed,  the 
BOiOont  plaoed  to  reserve  has  been  more  than  doubled,  vllUaporbaps 
ttA  most  satisfactory  increa>e  from  the  sliareholdrrx'  point  of  tlow  is  the 
increase  In  the  di>idend.  On  the  other  b'ln  1  ;Ii<ji  tin  ■  1  ifn  nocnrTp^prnil 
ing  inort^aso  in  tbo  expenses  aiecononni  -  Im-.'  Imj  n  i  fT.  i  t.-il  nil  .u.;-iii. 
Ibis  is  clearly  iodicated  bj  tile  fast  that,  alUioagh  tbe  net  profit  har 
inenased  by  £1.872.  or  88  p»  OMtq  the  expenses  have  increased  la  onlj' 
£99S,  or  2  per  oeut,  and  ni«  fnneaw  ia  wholly  accounted  for  by  tbo 
larger  nmount  pud  m  lutif.  Thli  ilen>  ari^uming  very  large 
bulk,  but  I  Irnr  undi'r  the  pri^sent  law  »«  lam  look  for  no  ameliora- 
tion. In  roirard  to  our  purchstct^  uf  (k^i^tricily  from  the  Wool  lane 
works,  here  aUo  economies  have  been  oUcutcd,  and  laat  year  we  pur-  , 
chased  l,|MiKJ,<M)U  units  aifMUi  l,uuU,4KMl  thu  y«u  befiue,  at  a  <:iM)»iderabl« 
■■•intrMiiwabofa  aSil  fnritaartvndnan  a««oit  otptodnatlfla.  Hie 
not  levcBiM  aeeeimt  abom  that  tba  total  proSt  for  tha  raar  wa*  £10,^. 
'.tn.'ii.  From  this  we  must  dfdiset  the  antotmt  credited  to  the  deprecia- 
tion fund,  debenture  iott^rcst,  and  also  llie  ioterest  and  sinking  fund  on 
the  Ki»n«fington  and  No'tinjr  HiM  lo'm'.  dcbtntun:  -lock,  leaving  a 
kalaii:«.  to  be  divided  of  tl  l.vi.-i.  bein.;  more  tiian  £3.000 

above  the  balance  availalile  lor  division  in  any  previous  year.    Ueprc-  ' 
oiation,  rtnowai  and  reserve,  tund  aMOOOt  aoir  alanda  at  £:iO.-i<N),  and 
BVlhiBg  hii  been  ehatged  •gaioit  tilia  («md  dining  tba  psut  year. 
On  the  other  band,  it  h^  boon  credited  with  tlie  sum  of  £2.7'f> 
out  of  last  year's  profits,  as  against  £l,'.j.?0  on  the  previous  ccLasicn 
At  tba  end  oi  iMt  jrawr  w«  had  oonneotid  lo  tbo  uaint  li,:i«7  otutooien 


with  the  equivalent  of  132, 13-2  lanipe  of  A  c.p.,  Coinjiotriog  with  2,Oi>3  and 
llG,»liO  in  ItWil.  At  our  meeting  last  year  1  ventured  to  predict  an 
increase  in  the  revenue  of  about  £4,000.  an  f  th;it  piattioally  the  whole 
of  this  would  be  additional  profit  1  lii-t  14.111  l-,  Ih  a, \er.  lia.  Iioen 
excfeded.  principally  owing  to  Ibe  heavy  Iok-)  during  the  latter  purt  of 
December,  the  aetnnl  Inereaii  being  £5,l3M  in  revenue  and  £I,87S  in  nat 
)>rofii.  You  will  be  g'ad  to  hear  that  lit*  rat*  of  progr«u  ia  Iwing  nsin- 
lulned  this  yenr.  When  I  addr<K!tc-d  you  ls»l  year  there  was  only  a  very 
small  advancti  to  report  over  the  previous  12  months,  owing  to  the  rrMlno- 
tion  in  pii:e  charged  to  consumers.  Tbi^  had  a  material  eOiTton  the 
basiness  during  Ui.^t  year,  and  itoppod  our  rate  of  inrr,  r.  u>  ]  lor it  for 
the  time  being,  but  I  think  we  were  justified  In  the  reduction  as  we  now 
are  rsaplng  the  benefit  of  the  in, 'creased  business  obtained  hy  so  doing, 
and  it  has  enabled  us  to  keep  on  eoffi  terms  witb  our  customer*, 
I  must  n.'t  couelude  withou".  mentioiiiuv  tlmt.  uar  tli-snk*  sret!  le  to  tin- 
-tail  for  the  manner  in  which  they  h.ivs  ;  v::;e  1  r.nl  ihi-ir  <iti:ii-<  iliruKj^li 
oat  V-e  year,  and  for  thus  enabling  its  to  present  you  with  so  satisfaa- 
tory  a  rep;>rt.  I  now  move  <lie  adoption  «( tfa*  Nfort  and  aoooant^  and 
thn  p-vnieni  of  ihe  dividend*  and  bonns  therein  recammended. 

Mr.  MAliTIN.  M.l' .  seconded  the  motion,  which  was  carried 
unanimously 

The  retiring  directors  (Mi.  .V  K.  Kranklin,  .1.1'.,  and  Mr.  .1.  T.  Jervis) 
A<  re  ro-eltctiil,  as  were  the  sharehohlcrs'  au\blors,  and  a  very  cordial 
vote  of  tbaoks  to  the  ehaitman,  dinieton  and  staff  terminat  d  the  pro- 
Mtdii^.   •  


W.  T.  Henley's  Telegraph  Works  Co.  (Ltd.) 

The  twenty-sixth  ordinary  general  meeting  was  held  on  Monday,  under 
the  pre.iidency  uf  Mr.  S\i>m;v  <i»:M.r. 

The  SKCllKTAllY  (Mr.  A.  K.  Salmon)  read  the  iiotict^  cilling  the 
mcvting.  and  the  auditors'  report  having  been  read, 

The  CliAIUUAN  said  :  <ientlemen.  Uiere  are  various  subjects  of  con- 
i.r;itul  kti  11  in  the  repott  of  mr  !fi<t  rfn  ,  ,iuik.  Vou  will  remember 
tli-il  la^t  M  ur,  afttr  payin/  JH  prr  cmil  f.  r  '.lo-  p'l  ',  ious  three  years.  Wo 
rtxiti«c!il  Uie  dividend  to  H  per  cent.,  and  it  wa»  tncii  right  and  necessary 
for  mo  to  go  fu'ly  then  into  Ihe  mtltcr,  and  with  the  addltioa  ot  tiia 
assistance  given  to  me  by  Mr.  Sutton,  the  Managua  Dircetor,  In  aeomding 
the  report,  to  ahow  yoB  wbj  ii  was  tnat  our  dividend  bad  bean  reduced, 
and  to  state  our  views  aa  to  the  pcoapei  ts^  of  the  Company,  \Vearea,2ain 
asking  yoo  to  sajwlion  the  declaration  of  a  dividend  of  1"  1 1  r  .'iit  ,  a-.d, 
having  regard  i  i  iln  k' neral  cominr-rcial,  and  rupma  .»  thi-  in-n.  r  il 
iiidiutnaJ,  depression  which  baa  not  entirely  pasted  away,  kii j  to  the 
faot  that  tna  capital  npon  wbiiA  difMani  haa  In  bl  gaiil,  both  preference 
sharaa  and  ordinary  enarea.  haa  been  eaaaidefaUy  imnaaad.  I  think  you 
will  have  no  rea^'tn  for  complaint  that  the  dividend  is  again  only  IA  per 
cent.  Our  hope  is  that  we  shall  at  least  be  ahle  to  keep  op  that  dividend, 
but  as  1  lind  that  when  I  ventur.  i|  inl  1  pr  .|i!u  v  last  year  I  was  not 
altogether  successful.  I  will  abstaio  fr  ,1  n  iinyear.  The  points 
on  which  I  was  not  auocesitful  in  prophesying  last  year  wsn.-  that  tbe  keen 
c<>n>p.itiiiMMd4«pi«aMMOltnida«OBldaflitaoBtinna.  leauoalsvtbat 
th'.t  depreailea  baa  puaed  away,  nsr  that  tha  bien  oonpttittan  haa  not 
(Continued.  Xoverthelcss,  we  hold  our  own,  partly  by  tbe  aid  of  our  new 
works  and  partly  by  continuing  that  which  has  been  our  rule  from  the 
«oraracnc«;n  Mil  of  mi  cxiitcniT  nsm.-iy,  <-f  giving  as  good  work  us  we 
possibly  t'i>.>  Aiin'.liLi  pr  i]'liivv  I  m ni"  lust  year  was  in  expressing 
the  hope  tiiat  our  ni!w  works  at  Uitrt:UAii:i>  »i;uld  bo  oomplctixl  and  ready 
to  tarn  iiioiMqr  for  IM  by  tbe  prewnt  lime,  t  regret,  however,  to  saj  that 
various  vireiuiistanoM  bsve  delated  ilu-ir  completion,  and  I  fear  that 
aiiodier  six  months  will  clapi'S  before  tlo  j  wl'.l  Lu  M<'  s>  earn 
any  money  for  you,  although,  when  onco  th<  v  arn  i/.  ir'.i  1.  In  pe 
to  do  very  good  business  with  them.  In  speaking  ol  tlie  dividend 
rceoniiueiidad  of  !■'>  per  cent,  as  tbe  same,  you  will  remember  that 
it  is  i.ot  only  paid  upon  a  larger  cjipitil.  but  that  a  portion  of  that 
capital  and  a  considerable  portion  of  It— wtil  not  be  earning  any- 
thing for  us  until,  say,  next  aatamn ;  and,  therefore,  we  are  piyinx  a 
ili .  iil'Dil  oil  1  apital  which  up  to  the  pr.s;nt  h  not  carninu-  iluiilead.  Wi 
ti  ll  ni  it.e.i  il.B  l.'i  per  cent,  the  more  oreditahls  and  lb  1  iM  iri-  enjoyable. 
I  now  move  the  adoption  ot  the  r<:|K>rl  and  acoouula.  You  will  see  that 
our  itaata  capital  ho^  increased  from  £»,'>ti.00ft  ia  MMOM,  tha  rs larva 
has  inoreaied  from  £liK),0O;>  to  £l'.'0,U(iO,  nnd  that  £S,(IOO  baa  baan  pgt 
to  machinery  and  plant  renewals  aeoount,  wliich  it,  in  last,  ear-raarldog 
a  pirtioa  ot  the  reserve  account  for  a  particular  purpose.  Oar  aaa^hava 
in^iLa  1(1  with  onr  evpil.i!  We  have  £o0,0O0  more  capital  on  which 
•.u  I  iv  11  dn,  ii  :;  i  ,iri  I  Kt-  n  - -ivcd  £'j!.j,000  for  the  premium  upon  that 
capital,  making  £7,j,i.iiJ0  additional  mon^.  Uur  aiaeM,  hovevor,  have 
inonaatd  by  tba  Mnonnt  a<  M/n,lMt,  to  that  tlw  nddiitoaal  money  la  ml) 
r»pi««ented  by  tbe  ataela.  I  ahwnld  like  to  add  ibat  tai  1901  it  took 

£:tl.'i.jO  t:)  piy  t^jediUdend  of  I'j  percent,  but  this  year,  by  rrnson  ot 
the  gieut«r  pait  of  the  capital  bavin;.'  been  paid  np ,  it  bas  taken  £iil>.O0O, 
nnd  tievt  year  it  will  lake  C  lO.diHK  It  i«  not  only,  tbarefore,  the  fact  tkiat 
I  |>  v  the  samo  dividend,  but  it  ba»  CMt  tbis  JtU  £*,1Ba  nMm  to  do  it, 
all  of  which  has  been  fairly  earned. 

Tbe  MAKAtil.va  OIBECTOR  (M.  George  Sotton).  Id  Hstiodlng  tha 
propoiil  for  ih.'  ado(itlon  ot  tbe  niport,  sa'd :  The  year  whiob  haa  pasted 
has  h,'<en  one  of  general  iiidu.tlrioJ  depression,  and  I  may  say  that  the 
cable  triulv  particularly  has  felt  tbe  dcpressioa.  We  have  had  a  capacity 
of  |"ri:ilii''1iiin  in  iV.^«  '.rade  tir  in  eicc--  of  ttio  demand,  and  that,  of 
o,i:s-;  m.ain  a  >.'i'al  Uruggle  to  p-l  l  iiiin.ji^i  for  the  various  cable- 
making  compinles  ai.<l  a  corre*ponding  reduction  in  profits  There 
hare,  bowofsr,  btan  indiMtiotts  dorinn  tha  lint  two  nuatba  of  thii 
year  that  the  trade  of  the  country,  aa  tar  a*  tbe  eleotrieal  indoatay 
M  r-.riccrnci  i?  reviving.  We  are  now  getting  more  in>)uii'ies  and 
nioiij  oidti  .  And  I  think  we  have  rvusonuble  ground  (or  hope  tliat 
tbe  current  >eat  mag  b«  a  beUet  year  iiK  trada  than  tba  pMM  yaac 


Digitized  by  Google 


858 


THB  BUKfTRIOIAlt,  IfABCH  10.  1905. 


WMk  The  competUioD  which  vre  h»ve  hud  in  the  past  ywr  of  «oiirM 
Inoa^t  R  grvAttlMl  o(  Anxiety  to  tbo  managers  o(  the  biuiiKss.  It  is 
act  iimpl;  the  low  prioes  that  we  have  rec^ivH,  but  tht  lilftb  prices 
that  we  have  paid  far  rnw  insterinl'i.  Onr  nay  tmrillr  nfsnm*  that 
when  you  get  low  pti  cs  (or  yn  ;:-  in\iii:fa  tureii  urticlc-  you  fti'  |.-Cin.'  tii 
ba;  yoar  raw  materials  cheaper,  but  with  rt^ard  to  some  of  the  staples 
mm  Compuiy  daola  wikb  m  fam  hut  to  pay  pri«>-"  uhidi  are  higher 
than  any  reoorM  Id  the  put.  Wo  h«««.  Ui«re(orc,  boon  hit  on 
ImUi  8i<lcs— by  lower  protitil  and  Iiighrr  co^tj  I  may  f^ay  that  that 
■tale  of  things  has  caused  a  K^at  deal  of  anxiety  to  the  mana|;era. 
and  it  han  entailed  rerv  w:>rV.  nn        oneerned  in  the  con 

duct  of  your  business;  aini  I  t.U.i  U:.-,  .  [  iiiruiniiy  of  publicly  (Itaiik. 
ing  tti«  alaUJ  ot  tliia  Company  tor  Iho  endeavours  they  have  made  to 
MMDid  th»  •fl'ott*  dl  Un  MniitM"  thnngfaoat  an  anuous  jmr— a  year 
vhieh.  altllinigh  fall  of  amiaUH^  I  mMideT  han  b«en  a  very  jniemuriat 
one,  and  one  upon  which  t  con  congratuUtn  the  i>hnrcholder«  I  do  not 
know  that  I  should  be  golnx  Uh>  far  in  raying  that,  althoUKb  it  is  not  tho 
yobr  of  thi  l  ^r^r  t  dividend  and  not  the  year  of  the  largest  profit?  it  litt<i 
been  the  nio  -i  tutsful  year's  trndini;  the  Company  has  ever  had,  tiikm/ 
all  th«  ciroumstanoe*  intocooaideraiioo.  Xber«  '»  uoe  point,  gentlemen, 
lo  wWali  I  ilioalA  lika  to  r«f«r— to  whieb  I  niBMnfar :  n  ii  4w  to  vyaelf 
M  yoar  Hanagiiig  Vbcetor  that  I  tibvoM  nttr  to  it.  I  IUm  7«ii  to  taiow 
what  my  viens  arc  on  the  conduct  of  the  business,  so  far  as  it  is  neces- 
eary  to  give  them  to  you,  and  as  I  hoj>3  to  have  some  larftc  voice  in  the 
business  for  a  pmj  marir  yrar?.  I  think  I  Tn:t:!i!  to  icf".'  ti  tliiv  p-<>)nt.  It 
is  that  I  am  r.o".  in  riiure  t.:Li.Tii  iMiii  ilii'  i:ni,oriiy  ul  tli?  I'lRiloi^ 
witb  Fi  spect  to  the  diviclund  recommended  for  your  Acceptance.  I  am 
ankra  auk  I  mm,  nriiaipa.  takiag  an  aiifinolai  aUa  in  tkli,  for  shate- 
ImMct*  lite  larga  aiTidaadi.  LwUng  at  tao  fMan  anil  at  (b«  enfiiagv- 
me-nte  the  Company  is  enteiing  upon  with  respect  to  the  n«w  works,  tho 
expenditare  of  oapltaJ,  Ac.,  I  thought  that  ii  smaller  dividend— say  I24 
perfi-nl  •.vnttM  b«vcbcrD  a  welcome  dividend  to  ibe  shareholders.  Ijust 
me' ^i  .iii  :hi\t  that  you  may  know  my  opioion  on  the  puiiit.  I  would 
not  ask  tills  miBcting  not  to  adopt  the  ricanimentlation  of  tiia  Hoard 
with  respect  to  the  dividend.  It  haa  bMn  earned,  wa  haw  the  nonev, 
and  It  cjun  l>e  paid.  As  bearing  on  the  subject  of  this  dirideiiiL  I  ehonid 
like  tn  'tny  n  wnr.l  k'^'Y.  respect  to  my  view  of  tho  reserve.  The  r(-»crTe 
thn'.  «o  hii^r  inM  ,tad.  as  you  are  aware,  in  the  bujinCM  of  the 
Company,  iliat  means  Uiat  for  f:ff,-  £  1,0(10  you  put  to  the  reserve 
account  we  r(>iuire  £1,000  less  1  nrrnw..  i  or  share  capital.  1  am  one  of 
those  who  tbitik  that  while  the  Company  cao  pay  reasonable  dividends. 
thf  I'Mt  of  iheentanaion  of  ita  ofoaiiow  abanla,  at  f ar  at  foasible.  be 
p»i(i  for  out  of  nTnuM.  I  mm  haw  tb*  plmmta  at  aMoadiiig  the 
adoption  of  the  report. 

Mr.  WONTNEB  eBqaiMil  tha  method  oa  vhieh  the  atodn  on  head 
were  valued. 

The  MANAGING  DIRKCTOn,  in  reply,  sUletl  lli  ,t  l-.e  raw  material 
and  the  partly  manutju  tured  material  were  all  valued  by  the  works 
manaf^er  in  conjunction  with  bis  foremen  and  principal  clerks,  and  the 
BWnutactored  nuitvrlal  was  valued  in  London.  He  wa»  neriionally 
resp^/n^ible  for  the  prices  of  all  manufactured  articles,  but  there  wer: 
olhei-  i  w  arc  iespon«iblv  under  hitn.  lie  supposed  that  there  was  ntt 
•iock  book  in  the  kini;dom  that  was  not  more  cnrL-fuIly  kept  and  checked 
(ban  were  the  stock  books  of  their  Company 

The  motion  was  then  carried  uuanimuu.ily,  as  were  resolutions  approving 
the  dividend,  the  re  election  of  Mr.  U«)go  as  a  OiiMtor,  the  re-appolot 
mcnt  of  the  auiliiorp,  and  a  cordial  vote  of  thank*  to  tile  tlaiie(itiK 
Invortur,  ti.<  ■-,:<  ,  t  itv.  sn.ltlie  atafl  in  I<ODdoa, the MovlneMMul afaroid 
fur  trcir  vsimbi.  -ri i-.-fK,   A  heuftjT  toto  «t  fliann  to  the  Chairnun 

teiminated  tiie  piix.'i:e(iin);i<. 


British  Electrio  Traasfonnw  Go.  (Ltd.) 

The  second  ordinary  genet al  meeting  mta  betdanUondayatHalisbor) 
House,  London-nall,  London,  B,C.,  Mr.  B.  fnunn  meiduia. 
The  SUniBTARY  (Ur.  J.  C.  Wriat)  read  the  netlee  eenvening  (he 

mcetinf}, 

Tl'ii' ( 'HAIUMAN,  n-ovitif  tli-?  s(ipi:tinn  of  tli,'  i-.^i;.  i  l.  ^'O'  ;.'ralulated 
(iic  cbaieholdeis  on  the  satisfucluty  ^iQ^itioo  di-cloiied  l>y  ti:u  accounts, 
and  observed  that  tfaoM  wete  not  inany  e^neirtlH  eoopanies  able  to 
present  so  favourable  a  balance-sbeet  at  the  ei^  el  two  anen  bad  yean  as 
those  which  had  been  oxpsrienoed  since  the  inaugnration  of  tlie  Compauy. 
The  prospects  were  very  satisfactory,  as  the  orders  received  since  Jan.  1 
were  far  In  excess  of  tliOfie  r<ceived  in  thf  rfrn-«pnn<l(n^  j'Ttod  of  tho 
year  under  review     Dvtling  with  the  ;  :r  unls,  h-;  thit  the  tern- 

pwrary  loan  frotn  the  Company's  bankers  had  been  paid  since  l>i'C,  ,11. 
The  Uem  of  fees  and  expenditure  in  respect  o(  additional  pattato.  £  I  ,»73, 
«as  explained  by  the  fact  that  Mr  A,  F.  Benr^,  who  bad  e  very  large 
inter<>»!  in  the  Coingany,  hud  pri^entod  them  with  eertiin  pitcnt-  which 
haJ  aIluIv  proved  of  value.  In  return  the  directors  najihiiT^d 
Mr.  ikiiry  his  out  of  pocket  expenses  in  connection  with  the  matter. 
Their  tfsting  ^b(>p  was  thoroughly  eriiiippnt,  an  that  orders  rceeived 
could  be  pa.'ticd  through  cllicicntl;  and  <|U.cltly,  'I  hc  Company  would  be 
nnha  inwpendent  ol  oataide  aoMcee  wlian  the  anaogemente  made 
by  the  diiscton  tor  the  snpply  ot  power  irere  completed.  The  debts 
due  to  the  <'o'ni«ny  wore  a  targe  anicunt  -  f>t>  l">;i,  but  i  f  this  sum 
X'll.-I',ili  h:i.'i  I'l  II  received  ninoc  .l*n,  1,  ml  :i-  the  cu-loniei."  were 
prin.:ipally  corimrations  and  companies,  woiking  undir  s|>eL'iHl  Arts  of 
Parliament,  tfa  j  board  had  no  anxit-iy  ab,>ut  tiie  biilance.  The  prutil  an  I 
kietaeeoDnt ■bowed that  the  gem-i  ul  i'liaiKe'<  wcm  heavii  r  than  llioMiuflaiit 
year,  ThemtprolSt,  <18,030,Bd<lcd  to  i:  l  ,:i7'.>  brought  forward, k^m  a  total 
BVaHaM*  balaaeo  of  £13.(108.  T)i«  dire<  torj  had  put  £1,'<(X)  to  depncia 
tion  rr-Mirvc.  nioje  a  mailer  of  prc-eaut;oii  than  of  nece-^;ty,  br<  ium- 
tl.C'  Luil'J;n|,'i',  Al-.,  v>i>re  l.i!p'.  in  a  »tatc  I'f  Ihoiouuli  repiir  out  of  revenue 
•od  tile  uaohinery  was  oi  •  natute  not  hkely  to  depi-cciuto  to  any  gteat 


extent.  The  reeewn  fond  (whieh  added  to  la«t  year  amounted  to  £4.000;i 
Would  be  available  for  eqnalieatlon  ol  dividend  or  any  other  purposes,  but 
he  hoped  that  the  Company  would  be  able  to  add  to  the  amount  year  by  year. 

The  profit  lli'.  ie'ble  would  sllow  of  »  i.irger  dividend  than  7}  per  cent.,  bit 
ihe  ilin  .  (-.r^  ihuD^'iii  ■hii.'rhol.Ur=  w.iuld agree  that  it  was morr  jira Jeot 
Ul  Carry  forward  a  substantial  baUnce  tli4Ui  to  divide  np  to  the  hlJt.  Tlu 
worka  had  bean  fnlly  oeenpied  duziag  the  whole  year  and  overtime  va>  still 
neoessaiy.  The  Company  had  recently  ot>tanied  a  Urge  order  for  ttaus- 
tormers  from  Johannesburg  municipality,  and  bad  also  executed  orden 
tor  South  Africa,  Sooth  Ainericii,  .Aiistrnlisi  and  China.  Competition  vis 
still  very  keen,  but  the  Company  had  been  able  to  bold  their  own  agaiosi 
all  competitors.    During  l'.i04  the  vsdoe  of  the  outpnt  of  the  works  wu 

10  per  cent,  in  ezeees  ol  that  of  1903.  The  profit  uf  £]l.<m  euMi 
dnmglMM  HIM  VKjOMilyM^oeBliNaitMr  than  that  earned  dirini 
twn.  The  ordari  eanilMed  now  mote  Ibui  IwnMrty  of  traQiforeien  tgr 
power  purposes,  and  as  this  nooessitated  liirger  transtonncrs,  beiri^r 
machinery  and  appliances  had  been  installed,  and  the  works  adapted  Vi 
t^ie  aUt'wd  enrtditifyn-i  t"if  t^u"  ^^.t^l:  r^ijiiircd  of  them  .\l  the  eonclo^ixi  of 
Ills  ^^ murk:;  l\u'  Chlirrn^in  Ci  i in]>l.itnr  1  iif  The  Jiriii  I  i  i     f  certain  oatside 

people  who  flooded  the  shareholders  with  circulars  ofleriogsbarts u<  (bt 
Companyatprieeaatwhiehtheywnnldnotdeliver then.  Behedbinn 
many  eaete  within  the  lait  few  nisntlie  when  endtaeonn  ban  ton 

made  l«  purchase  nhano  so  olTcred.  but  whc^u  it  waa  fonad  thttttofw 

exi^tod  no  iliarci  were  forthcoming. 

Mr  A,  F  liKUUV  seconded  iha  motion. 

Tli!>  I  HAIKMAN,  replying-  t  '  riii-tions,  sUted  that  tiicrc  had  oct 
ti««u  a  siiigle  (Uffcrenjs  ul  opioiou  on  any  important  question  daiiagtitM 
year  A  noiiee  wasnlwil  to  aiut  ant  tliMK  tItoMUa  aapaideiRaet 
mot  within  a  ocrtMn  tune,  in  aeeonianee  wKb  die  aitldet,  10  per  omk 
would  be  charged.  Xegotialion^  wefi*  still  going  on  with  regard  to  the 
French  Gompanjr.  The  Cami.'a:iy  hinl  no  monetary  interest  in  that  con 
oern,  but  within  the  next  month  or  two  be  hoped  tbey  woold  aakt 
Mti>;factory  arrangamenta  for  goring  the  FNMib  CompaBf  a  llNnn  tt 
work  the  {Mttente. 

The  leeelattoa  waa  eanied  nDaaloteajfy. 

The  OHAIRIIAH  then  moved  the  approval  of  a  dividend  lor  the  ;esr 

IHOI  of  n  per  cent  on  tin*  eumulatise  preference  oharvs  (alnwly  pud), 
p»>ini  lit  uf  a  dividend  ,\  (  ,  r  cent,  on  the  ordinary  shares  soil  Ibl 
allocation  of  the  hftl?in,'r  nl  j-rr-til  iir;  rp^ntnraeni?*?!!  hv  ih?  >(iri?ctoM. 

Mr.  A.  M.  lill.I.I.NG'I  OS  ^^tcrtdtui  ;ht'  mot. or.,  wlueli  w.^-  iiiopteJ. 

Mr.  A,  F.  1j!',1',U'i  \v;i^  i-j  'jitcted  .i  d.ii-c^tur,  lu.J  thi-  iiudilots  were  ft 
R]'Iiij]n*.-  .1. 

BKITISH  BKOOm,  B3ILER  &  EUECTKICAL  mSVRAVOB  OO.-At  the 
meeting  on  Friday  Mr.  7>1  I .  :  n^n  igo  oongralulaled  the  sharehDldei>  Qpon 
the  continued  progress  of  tlie  company.  Among  the  bett  fire  iDsnrun 
offieaa  the  ratio  oi  losses  to  prentiam  ineome  was  abmit  10  per  ten;.,  and 
the  nttto  of  oflee  eitpengei,  inelodiog  eabuies,  about  W  to  15  pti  cent, 
whereas  in  thoir  case  these  figures  were  approximately  revcrwd.  Uie 
larger  percentage  being  spent  maiolv  upon  insipeetion  for  the  pcvv^nucii 
of  damage,  and  the  smaller  p^jpsntaxe  for  payment  of  c'lii'ms.  :n  "idjij 
■.lit  tmmerdua  n>ishap*  l"  i'l  nm  and  gas  en'ines,  nii  i  i  I  u\ct* 
tiuui«rou«  breakdowns  of  electrical  madiinei.  The  amoont  paul  (A 
damage  to  boilers  in  19M  waa  nearly  throe  UoM*  ai  ^itatao  in  liia  in- 
ceding  year,  bat  this  waa  not  doe  to  cxplorion*  er  to  in«a«iint  toMO* 
tions,  but  was  dua  to  a  dry  »ea»on  causing  trouble  with  the  water  supr'f 
There  ha/1  been  no  explosion  of  any  boiler  insurid  by  the  oooipea." 
dnri'n;^  the  yrar.  H  i^:\f  n  tn'ittrr  for  par^fjr.*!!  |../:itit'.M'.ion  U>  ii'™  tj 
lirii:'w  III  it  tht:  Ry:-t'?ni  of  |i  Liuilioai  in';i.-rL.iin  o{  ii  liirrrs  in -t  organiHa 
50  juaii  ayu  by  In.s  father ,  had  done  «o  much  both  to  preveni  eipl05>3** 
ami  to  brlni;  ab»ut  imptovomente  in  detoib  of  cnaalrMtioa  and  iii  to" 
ditlune  of  working.  The  same  system  had  in  thoae  later  days  been 
r  PpUmI  both  to  steam,  gas  and  oil  en;:ini:«,  and  to  electrical  pUat.and»li'l' 

11  iiiipos-iLi'.c-  with  such  Biuoli  vami-  coiriplex  structures  to  icluff  lb* 
r.u  nli-r  of  riji-li;i|i  I  tn  llif  P.iin-  >  itcnt  as  with  boilers,  it  wan  satisfMWT 
Ul  gli.if.i'  tlif  ■liio.'iitr.i:  *'fT'.'i.;  iipjn  owners  and  attendants  of  theregohj 
vi^it^  ul  tile  company's  lu^iiectois.  After  carrying  £6,000  ti  rgsoriieoa 
writing  £500  off  Iwniture  and  instruiuenia  acoount  the  diieolOlO  MOM- 
mend  a  bonne  of  1*.  per  share  in  addition  to  the  ntnal  dIvideBd  e( 
per  share,  leaving  £3,127.  Os.  M.  to  be  carried  forward. 

CITY  OF  OABLIBLB  ELECTRIC  TBAHWATS  CO.  LTD.)- At  (he  rtcesl 
meeting  Mr  T.  D.  Idngaid  sail  th-  liic'i  \nk-t:  praJ  i  fiilisle  Cot 
porwtion  for  electric  energj'  militate  i  Hiriln-t  tin-  Hutii  .Hs  i  f  tin  comfanj 
and  the  experiment  to  continue  rnnnmg  a  lu  nunu;«»'  ki  in  winKf 
instead  of  a  nuartcr-honr  service  alw  mulcted  them  in  an  expenJimr*  >?• 
over  £(500  to  make  £'JMO  in  extra  faros.  Try  as  they  would,  the  forpK"^ 
tion  would  not  reduce  the  cost  per  unit,  which  was  much  in  eu*»*o' 
what  other  tramway  eorupanies  paid  elitewhcre.  It  waj  the  desirs  ol 
company  to  accommodate  tbeetliMtM,  bat  itwaoabMlnleiy  ""P^^llLl^ 
cont(nuo  the  10  mhnlOd^ leirviee  While  the  Oorporatiaii  wotoie  eiiwV 

in  their  prices, 

OOffKTrO?  LONDON  ELECTRIC  SDPPLYfH).  (tTO.)— The  report  for 
stales  thateapital  exjK'nded  durinj:  the  year  amounted  to  Xt'^.W-  l(ij. '«-• 
bringing  the  total  eapeaditoieon  tbeboadondiBtriet  to<l,MMV'>'  ^''^  '* 
Balance  from  laatamonnt  war  M,C!iA.7e.,  and  after  dedaeling  all  ''^E^°^; 
the  balance  Iroui  revenue  areount  i*  fi^-'i.SiV,  Sn.  3d  ,  mat'"?  t  tf"'" 
i;!Hl..Vtl,  VH.-iil     Int.  re«l  absorb*  £32,21»7.  t'.H.  'Jd.,  mtCKm  j  n  irn  '  . 
dividend  £S  )<>S,         in'prirn    rdinsry  dividend  fT'llt'i-  l'**-  ' 
£l;i,15i»  is  carrie'l  ti  rc-.i,i^.    This  leaver  foi  further  disttibalion 
£'i'.',001.  I.'is.  Md..  au'l  lUe  difectors  rLKSommend  payment  of  tlie  biu^'^ 
prefen  noi-  dlvidmd  and  a  further  dividend  OttlheotdiDary share,  to  IHc  - 
at  the  rate  of  r>  per  cent,  per  annum  (making  4J  pereent.  f^r  the  J<*''' 
le'S  tn\     I'iiis  wjllaLsoib  LlH.OJiO.  leaving  £4.i?5I,  15s.  Xd.  t" 
foiward.    Application  has  Iwen  made  for  a  provisional  order  for  t  "T"'' 
Itoral  OtHtrict.  wblelt  adjoin*  tlie  oomi^iiy'i  aoothem  artas.  7b4  c«a^ 
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ab  promotiiifr  a  bill  in  Parliament  for  povert  to  lalanMMMl  il* 
m  aUiioru,  to  obtain  compulsorj  powers  (or  M^vblllS  lUMit,  Mid 

to  supply  energy  in  balk  (o  antliori«ed  and»rtakera. 

Tlie  profits  d«rivwl  Irom  th«  eompany'i  London  slaii  in-  I  >i  l.iOt 
araoonl^d  to  £92.7aa  lite.  6«L,  acuitit  £Ti,*ti.  lU.  6d.  in  1903.  aa  in 
er«a«r  o(  96  Si»  p«r  sank  fmdBrtagt  U  mcMag  mpimm  to  iwenf- 
fromwlvot current  fell  from  ID-A  to U-S pir  ««lt  ApnHokMau  fwecn 
mwtlim  to  tfat  cini^nn;'?^  maimny  to  Dv,  81  wore  eqatralent  to  647,711 
llsp.Umpi.ftn  inrn  iv.i.' <>t  1  l<i,SK  lamp*,  affaioRt  an  increase  o(  112,34>t 
Um(h;  tat  1903.  Included  in  &i^t»i  are  M6$  OMia  of  motors  MRte 
i^a^!>K  '  .^11  n  r.,  an  inornaso  r  1,  iTI  h  i  for  1901.  ThetoMontts  mid 
wrr«i  7,l)<l,»0i*,  aeain^t  5,73-1.(14^  lui  l'M3. 

HOVZ  KLEOTRIO  UOHrmO  09.  (LTO.)-Tb«  report  (or  VMi  ttatea 
that  the  net  prolit.1  have  increased  (rom  £11.313  in  Um.i  to  £11.807. 
There  are  1,3SS  bomtM  nonnooled,  repreaeutiii^  an  equivakut  o( 
H2.9i'iH  >*  c.p.  lamp*,  wainot  l.ltH  hou»««  aod  TT,3Ar>  lamps  in  I'.iOa. 
H-.»a.7Jl  iiiiita  wm  inlJ.  n.:»in  T71»,<W5.  Allor  flMtng  JSMO"  to 
ri'M  TM'.  u  aivuUTjil  at  tb<  ra:<'  o{  10  por  cent,  pw ■AMUB  iOt  bdf -|«lu'  is 
declared  (iiiu1.;:ik      per  cent  for  Uio  y.-ar) 

LMICASBIRE  CLECTSIO  POWER  CO  —At  the  meeting  last  <ve'  k  .Mi. 
1'°.  £,  Orippor  sold  the  eompanv  wan  aov  about  commenoins  operatioaa. 
TIm  HoamliBg  Itotlon  •!  ItadcUSe  wa«  practically  oompMMl,  Xh*  eom- 
puyliKl  atortri  laying  maint,  wid  by  th«  time  atipplr  oonW  ba  (iven 
from  the  itation  one  MiHion  will  be  limAy  fnr  iw  T^s  onmpany  had 
euti'red  into  aeroements  with  the  Conncil^  of  S',Tiiit  :>ii  tuid  l*«ndl«bury 
and  Wevtboughton  (or  a  lupply  o(  energy,  but  the  company  would,  at  the 
re>|titii(  o(  tb<>  <'ouncil-i,  also  aot  as  their  distribatillg  aiMtl.  Magotia- 
tioui  wore  proo««din4{  with  MvertJ  otber  CouaeUt. 

■RMNUrUfUOraaOMrWr M.4U».H-Thadlnatan'  report  (or 
IMM  atotoa  titat  in  Moat^DaBM  «t  Iha  aila  of  fha  MarylclMiM  portion  o( 
the  undertaking  and  the  acooieitlon  by  the  London  County  ('oaoeil  of 
the  Hurdinta-atreet  station,  the  capital  expenditare,  which  ai  the  end  of 
t'<ii,i'  .im  imi'Mi  to  l-J.WW.TtiJ.  8.<..  baf  been  rr-i^v.r^r}  by  £T.')'».l-"i2.  fis.  Ilr! 
1  Ti.rn>ii  .l  iM  ihii'  rlaw  in  MBrylel-uiii'  .aid  tm  builclin»;^  unii  rlnnl  a". 
>iardinin-strei't,  Th '  cipcndituri!  during  tiie  year  <ia  ikn  r«ai&i.nd>ir  ui 
liMBndMtaUngmit  <M7,y71.  04.  lod .  and  (be  capital  expenditure  now 
itandi  at  <l,lia>,MI.  It.  lid.  The  rto(s  rrvrnue  amoonled  to 
£:iO(;,540-  l.'p.  M.,  compi»r-tl  tri-.h  f-NI  iri  "V^  HrJ  In  I<X<:!.  CrM  nt 
K«nt-ralioD  in  VMi  was  ii.'i.lM.  1 1  .  IJ  ,  :i  ii-cr.  ,iM'  nl  il.'  i".l.  ir,^  7d 
over  11N)3  The  £1,'21°J.UUU  aw&rded  to  (be  company  (or  the  sale  ol  the 
Marylebone  |>ortian  of  the  undertnkin^;  (le<ia  £10,000  paid  into  Court 
pending  •vUlvinent  of  certain  i|Ui»tioiu  ol  btle  raised  by  Borough  Couneil) 
was  received  on  Jul.v  H.  A((Of  ondltiM  Olsttal  aMOunt  with  the  portion 
o(  that  sum  rppresenting  cxpeadtinn  in  MaryMione,  and  provluinK  (or 
ceitiin  atl;ilr&tijn  mjI  r-\hr-  e^pen"*"!".  th"re  femf\irtiv1  In  riuml,  untijfc  • 
tu  Iniil  iiiJjinlm.'iil  t-'i'^.VjI  It-..  lIJ.,ut  whiclj  jl'1*>.(H''U  »'.i<  to 
the  holder*  uf  ordinary  ^harei.    The  lialanca  Ui.  llii.j  hm 

liocQ  placed  tu  credit  pI  drpredatiMI  and  teeene  (and.  An  acreemeDt 
waa  entered  into  with  Maxylcbon* Boroogh  Oouiwil  on  Joly  '>  lot  supply 
Iw  tha  compAny,  as  agrnt*  for  the  Ommdl,  9t  all  alaatriougr  IMOind  in 
ifaiylebone  oatil  the  Council  are  nady  to  gl«*  rappljfmi  tiatr  own 
gencr*titi;i>  wcrtsa  now  in  course  of  erection. 

£IH;i.l.'>.)  u  >,kr'led  to  the  comp&ny  in  cunm  n^in  w,th  tli,.- cuiiipulsory 
aoquikition  by  the  County  Council  ol  the  Sardinia-street  Works  'yA^ 
foealTCdan  Aag.  x,  whan  Iha  aaw  (mdiold  site  naarKtaasmwaaotiii 
v«ya4  to  tbe  company.  AltOf  eM4iling  capital  aMOmt  wlih  ina  originii) 
00x1  o(  buildingj  and  plant  aa]uijed  by  the  Council,  and  cirt:itln  nrbltre- 
(ion  anil  other  expenses,  and  s«tling  aside  £{),>^^0  to  meet  eo«t  of  trans 
tcrrinK  the  feeder  eonneciiiins  from  IhH  old  «tjisi<>n  to  »  n^w  sob  iiUtion 
at  Fisher-Klreel,  tlierw  r«in»ui<^'!,  itij<:L-t  jil.-.-i  l.i  lui.il  aiiju«lmeul. 
£17,390.  iti*.  »L,  which  ka»  been  pluocd  to  credit  of  depreuialion  »til 

Tbe  iiraotonafaot  opinion  that  It  would  be  alvantagaoMtotab-^vide 

the  exi.iting  £10  ordinary  -tharen  into  £5  sharLX,  and  resolutions  anthoris- 
tng  thi« ,  and  tu  double  the  nuni  l>er  of  voten  attaching  to  preference  hharen , 
will  be  brought  forward  at  the  ttp|Mtiachlng  lueetlnK-  The  balance  at  credit 
of  revenue,  before  proridini;  fi.ir  depreciation,  is  i;i7*i,8;-)7.  oa  fnl.  The 
directoia  have  set  aside  f'.^k.ood  a?  an  addition  to  drpntclution  and  n^itvrve, 
whioh  aow  aaMronla  to  I'^ICS^.*!.  'n.  ;>d.,  carrying  to  credit  of  net  revenue 
£1.M,H37.  As.  Oi,  This,  with  balance  from  last  account  and  other  reseiptt. 
nintrc)  I'l'O.liH'i  7i>.  (Itl.  Ui'.fuctiiJt;  luttrthi.  [irfft-rciien  dividend 
anil  :Mli"r  liiiirK'-v    ji  elii-li mtiTi-t  U)  HuLDTU'h  (_..:'Unoil  of  St. 

Maryleuooe  under  agreement)  there  remiun*  Jtiuei,157.  '.^a.  6d.  An 
interim  dividend  of  'M.  per  (hare  (at  the  rate  of  'J  per  cent,  per  aamnn)  00 
the  ordinary  shares  has  been  paid  on  .\ug.  'J,  and  toe  directors  now  raoom- 
mend  tb^t  it  fuiih-i  dividend  of  lis.  per  share,  making  '-^0:^.  or  10  percent. 
Tbeae  t<<Ki  Hic-  ixh-mtb  £100,000  and  leave  £(<,1S7.  9»  5d.  to  be  carried 
forward.  The  tutal  number  ol  H  ••p>  hunjM  oonneetod  at  the  ood  of 
VMi  was  912,000,  iin  in«rciua  Sl  MfiS»imii)g  tiu  |aab  Tha  present 
namlwT  cnnnri-trd  i»  9SO.>if>9. 

NEWCABTl^  UPON  T»N£  ELECTItlC  SUPPLY  CO.  ILTD.  -  -Al  lli,- 
raeetinij  It^l  wf.k  1.'?.  J.  'J'.  Mtv',;  taiJ  lUut  litsi  year  livi  capipiiny  Iml 
BobllT.OOO.OOii  units,  compared  with  uiilr  ti,t>OU.O00  uniU  the  gir'-Muus 
year,  the  Kreater  pait  of  the  Increase  being  for  puaer.  Ihci'i:  >«;i5  a 
retliintion  in  working  c<"?i  .  tiiit  t!.c-rc  n-.n  rtltn  ;i  icJuLt)..in  in  Uil  price 
rti.M'ived  from  la-'A  to  l  .'.ul.  |>cr  umi,  li.ir  Ici  lliu  Liu  rif-.-f  in  ihf 
of  current  for  power.  The  net  prctitu  were  £tii,4lO,  compared  with 
£42,j<'-7.  whiie  tbe  total  expenditure  t]  date  wiu  i'l  ,147,«00.  They  had 
taken  uvtr  Ili4'  works  of  the  Northern  Counties  hUevtricity  Supply  Co., 
which  eiterwied  their  diiirict  in  Northumberland  ai<  far  as  lilyth.  A 
final  dividend  of  per  c:nl.  wii;<  declared  on  tbe  ordinary  stock 
(making  ><  pern-nt  lit  jeir*.  and  of  :HJ  per  cent,  on  the  Bpeaial  ordinary 
stock,  inakin,!  '<  \  -  r  ■  <  nt.  for  the  ,vear, 

Ur.  Merz  then  moved  apsioval  of  the  agieoment  topiuehaM  the  sbiureK 
at  tha  Durham  Elaotiind  Fpwv  DiiMbirtton  Oov,  Ml  laU  that  at 


BMUamentoiy  inqnlriee  it  had  bean  Ud  down  that  a  atatlaa  with  j^ot 
of  10,000  n.F.  shonld  be  able  to  do  a  aaHihotory  baiinesi,  but  they  had 
fonnd  that  the  -ml;  nhonld  be  a  tar  lar^r  ^n«,  and  now  had  a  tite  on 

lh<:  Tuu'  al  v^  hieh  they  wanld  be  able  (  i  pr:>(i'jct*  tt>n  tln)^■i)  that  amount 
ft*,  a  1  .-.vrr  ralit  tl'.iin  iit  prt>^ii^r»t,  l"'roiitit;t-  working;  cn-.ls  wiiuld  be  oon- 
Riii<'r;vl:'|-.-  rrdrji-  il.  \o  jToritjiblv  11=0  t!  .'it.  incri  riHiNl  )iro<)uction  they 
bad  to  incretkse  their  arui  ol  uuppl.v.  ^  >  (u  the  uropaity  of  the  Durham 
Company  had  only  been  developed  in  Qaleshead,  Jamw,  and  Durham 
City.  The  capital  of  the  Durham  Company  wonid  be  increased  by  tha 
immediate  isaue  of  aev.-  ?-iipIul  tu  tin  ex't-rA  cf  £»'i1.(VK»,  fhat  course 
being  adopted  Instead  vi  i!-':-:ur\)!,  furtln-r  :^ipii.il  n!  iln-n  on-.,  as  to 
avoid  dvprpciating  their  own  sharos  by  burdening  Ihvm  with  a  large 
amount  of  capital  likely  to  be  uapradnotifa  faraaBatlni&  The  Tjenlii 
tion  waa  eoiricd  nnanimoosly. 

MOKTBOui  WNWi'iu  monmrr  want  on.  (tro.)  xbc  work. 

ing  v|i<iratiou  for  tM4  ambmeid  tha  anas  of  Blyth,  Spennymoor. 
Alnwick,  Hebburo,  Tblrsk,  Whitley,  Ashington.  Hartlepool,  Morpeth. 
Kelling.  Ualton  and  Cambois  (Bedlington^hire),  the  fire  last-named 
places  having  ome  into  operation  daring  tbe  year.  Thi*  eon^umen*  coo- 
neotad  at  l)e«.  31  were  3,i*efi.  against  2,-ls2  in  ISM):*,  :liu'  i-|uivnitni  in 
ri  C.p.  lamps  cooneoted  was  8H,177,  agiunat  Sy,639.  I'oit*  sold  were 
<)8<°>,K73.  a«ainat  844,781,  Tha  gfOM  iMitoto  AmB  OUMnt  wan 
£12.880. 12s.  3d.,  cmnpamd  with  £4,9711.  Si.  M,  Aa  wa  anwiwuad  but 
week,  the  diroctorv  rsoommend  a  dMAmd  ol ■  paroaBli  4l(SM  hll  h<M 
placed  to  reserve  and  £380  written  oV  pnllnnSux  OafMaai,  Om  teUUM 
forward  h^'mg  £'}'>>'.  lOs  Sd. 

OZFOKD  ELECrRIO  00.  (LTD.) -At  the  meeting  la«e  week  Sir  H.  C. 
Manoe  said  itaey  were  able  to  |>ay  7  |i«r  cent,  dividend  for  the  past  year. 
They  bad  added  during  1<.N)4  th<t  equivalent  of  ■.*,.51U  H  c.p.  lamps,  making 
the  total  over  ft.'i.OOO  lamps  ci>nnect«d.  The  number  of  customers  had 
increased  by  about  140.  Klectric  lighting  had  been  introduced  into 
Corpus  Christ!  College,  while  extensive  additions  hod  been  made  in  Jeouis 
Co1Il?^'•^  Soraerrille  CoH.?gp  and  th-j  Tiivlorlnn  BuildifiK*-'.  anj  itt  Orn'I, 
i  hi  c-.u  h'irch,  MLrt.  ii,  lii.i^i-n::M',  M«|.' jjlcii.  New  ('nIL-gi-  nnd  \-.\r[ev 
Thcjae  addition*  in  Uie  coUegei  were  very  satisfactory ,  An  important 
installation  had  been  mada  at  tlu  foat  tttat,  hMliidiaf  notiw  powar  far 
opcratiog  devatom. 

vioKgM.  iom  ts  HAim  (SIDO— thi  nportatatoathal  the  naoUa  ol 
-.lift  past  year  have  enaUed  the  diieeton  to  leaowmapd  ib«  payaaat  of 
an  Inereaied  dividend  on  the  ordinary  sbarest.  The  amount  standing  to 
credit  of  reserve  In  the  babince  sheet  last  yetr  baa  been  written  off 
against  goodwill  and  patents,  and  after  dedsi  tinn  of  n  farther  I'.'O.OOC 
(rom  profils  of  1U04,  goodwill  and  patents  eui^d  a  i^tpar.tti  >u  :n  a 
£637,450.  I7s.  lid.,  or  under  8  per  cent>  of  total  assets.  The  £6U,IMIU 
written  oQ  will  cover  the  MBOOBt  laqoiRd  to  pajT  tto  tol  iMtalmoBt  of 
tbe  £1,000,000  second  mortgage  4|  per  omt.  dahaotBNf  bi  Oetober  next 

for  redemption,  antl  it  i--  pTopr'^r^l  thnt  in  fntnrr  yrnrs  larr-e  fit  If^'^t  eqnal 
to  thoee  rciiuired  for  t'l:'*  ■'■  rvict'  ill  be  wrilti  olT  R.Lw.lwill  m  J  p.*t.  iila 
till  it  is  extinguished.  Aft*r  making  tiits  pfovimoa  the  direuuirs  recuw- 
mend  an  increase  in  tlie  the  amount  carried  forward  to  ci  edit  of  proAt  and 
loi!<  ocoouut  to  £191,0*4. 11:1.  3<1.  This  amount  b«iDg  in  excess  of  the  num 
r<-.(tiir.'.l  to  p»y  -I  per  cent  dividend  on  the  ordinary  sharea  the  directors 
staU'  t':nit  an  interim  dividend  of,ls.  per  share  (5  per  conL)  will  bo  paid 
i.Mi  tlic  ordinary  shares  on  Xvs  I  jini.  Vrmpri^u  kr  IINM  urc  ijuite 
E.itisfaetory.  The  net  j  itIH^  f'lr  rml  were  t'l'^i' 7:-.  nI  wt.icli,  with 
amount  from  previous  year  i  L-*  l.tl'.c.f.  7d  i  mode  i.77  t  ■Jl  U-i  :iil.. 
which  has  Iwen  appropriated     uI  omk 

BOASaOBOOOB  ELECTRIC  BDPFLY  00.  <tTD.>-At  the  meetiog  oo 
Monday  Mb  t,  E  EUu,  M.P  u.ui  that  «MJM  M  htm  UftuMtK. 
capita!  acMODt  during  the  jr-ni.  i:>  per  OeBl.  «l  (bat  had  bMB  tpMIt  on 
plant  for  the  Scarborough  electric  tramway  system,  ckctric  power  having 
l>een  supplied  by  the  company  hincc  June.  After  placing  £1,M0  to  depre* 
c:s;ii<n  th?  net  divisible  hulanee  waa  £S.(ilH.  a  divjdrnrl  nf  r,  percent,  waa 
■  liM  '.areti.    .\  iniuaeJ  ntiie  of  ('liarge*  would  l-uuib  i.M:.  !       in  January. 

SOUTH  METEOPOLirAN  ELECTRIC  tlOHT  &  POWER  CO  LTD.)— Mr. 
H.  St.  .'  Ini  Winl.anil'i  1 1  ilie  iij.-.  '.u-l  w.-ek  i  Ih-  c-'tnpiiiiy 
eontiuued  to  make  satisfactsir  progrca*,  tbe  oumbej:  of  lamp  oonneetione 
bwiM  inetaaiad  kf  41MI,  al  whiali  Ujm  wan  addad  during  the  yawr, 
and  »,(74  war*  taken  o*ar  with  tha  nndartaUng  of  the  Cryetal  Palaoe 
District  Co.  in  June.  The  number  of  ooneonier*  had  incrvoMid  to2.o5-S, 
aod  the  net  revenue  from  £11,041  to  £16,571.  Their  undertaking  now 
embraced  an  area  of  1(5  sq.  miles,  with  a  pr»-«fnt  population  of  over 
J.IO.OOO.  The  wutk  .n  cunrjectunj  witlj  tljc  cliinj?!'  of  -yatera  hud  nl».:il^ 
aatiafoctory  progrt!«a.  About  orie-icHitib  ttl  ihe  causumers  had  already 
been  chaii..;ed  over,  and  were  bving  supplied  in  tbe  daftima  flMB  tha 
generating  station  at  tireenwleh.and  It  wa«  contidetitly  cxpeolad  that  tha 
T\};ol,?  cf  Shut  arra  wmil  S  l>schang(d  over  during  i'n-  [irei'-nt  yrmr  When 
tliit  .v&s  coiiipl.L'U'.l  iht  ooinpany  would  begin  to  rnip  tlio  btr-tlil  of  the 
more  eoouumiool  working  of  that  portion  of  its  undertaking  Toe  pur- 
chase price  for  the  sale  of  a  small  portiun  of  the  new  area  to  Becken. 
ham  had  not  yet  been  adjusted.  The  price,  however,  was  fixed  by 
the  provisional  or<ler  at  tbe  capital  cxponditurv  plu*  US  per  coot. 
The  company  would  shortly  require  to  raise  further  capital  for  the  com- 
pletion ol  the  pureha?*!  of  the  Crystal  I'ulnCf  Cu  aji  l  to  pio.Lti.i.  fcr  the 
continoal  develop ;in-i it  of  the  buninejia.  Tijf  i.ri.nt  .•nmu  l  ui.  tin  ih  l  uik'' 
capital  ct|i«ndituto,  which  wa»  S  !>H  [wrcent.  in  i^iri,  increased  (o  117 
per  cent,  in  lUii3,  and  5-57  per  cent,  in  I'JDI.  Mr.  Uenrjr  W.  Bowden, 
managing  director  uf  the  company,  said  that  the  capital  rc<|aired  to  change 
the  Crystal  Palaoe  systim  fioin  direct  to  alternating  carreot  was  £35,0U0. 
The  lirst  new  2.j0kw,  alternator  was  delivered  in  November,  and  was  now 
running  daily  duriii)::  thi-  trrinun  t!:ii.l  ^hift— eupplyiiip  en?rK.v  l  i  (liat 
p:<rtion  of  the  Ri-'H  riniivcd  uvi-l  H:lil  In  new  UUttumc 'fi      Tli<!  SiX'Ol^ii 

alternator  would  be  delivered  tbis  week,  and  should  b«  available  by  the 
•■d  of  On  month.  Vat  aoBTaniDMa  nf  woridng  ih^y  had  dnidad  thair 
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district  of  Bdpplj  into  uuitl  -  r:-  :  ijtli,  11  .M.ftK.  Thc  improvement 
in  Hie  efli  -icnoT  o(  diAlribution  wa?  Ixiini,'  obUined  by  pUfing  tbcir  trans- 
fonner*  .  whtab  hi  «M  IM^^ol  cmm  vmt  fhaiA  If  tanks  buried  in 
the  groimd-wlier*  th«  4«lNaiia  wib  Ukely  t«  l)e  madf.  thu-s  r«Jucin« 
•Mital  outlay  In  cables  and  Ji«p(^uaiiiK  will)  ail  moving  machini'fy  at  llio 
•llli.almti«m«  Tln'j-  had  recently  rnten  J  into  a  powei  contract  in  the.r 
«oiil!><>rn  area,  whvnn  the  minirauni  cotKHinption  was  to  b«  SO.OOO  i;nitii 
p.  r  i.nni.ui  for  tnc  jriar»  The  coet  por  unit  for  their  soiilhern  ar.a  wa< 
verv  hiah  bol  he  had  •very  hope  of  ec*ing  this  i  o*t  coasiderublif  irdnce  J. 
b)  Kviird't*  th*  noftlieni  tna,  the  eoal  cD>t  was  0  Ctd.  uid  ib«  working 
aocU  OiU.  Wf  imlt.  tliare  ttte  dcmiui'l  fox  (lower  ms  hmtI;  'jO  ikt  r  eni. 
at  Ihf.  loiaT  unit"  gctioratcd.  and  in  ordci  Ut  further  cncoarig*  that  part 
of  the'r  businc'i'i,  (hry  had  amended  their  prices  diirinK  the  past 
y«ir,  »n<l  their  load  factor  bud  inoreajc  J  from  U  to  over  15  per  cent. 

DNDEBQHOnMD  ELSCTKIO  RAILWAYS  CO  OF  LONDOH.— At  a  special 
meeting:  of  this  coi.ipaiiy  on  ThiuHdnv  last  the  chautman  (Mr.  C.  T. 
Yerkes)  said  the  companV  hnvin^  »old  £-i.SMSM  ti  dtbeotUM  o'  "J* 
i5«ker-6ltfi«t  ujaA  Wutciloo  lUilway  Co  ,  tUa  Ottrnt  ICatthfmi,  Piceadilly 
aad  BmnnphNi  llnilw^y  Co.,  and  the  OharlOR  Crou.  Huston  and  llamp- 
MMdltailinv  Co.,  thpsbureholdenwoald  not  It-  a^kid  to  ntnaion  thc 
pnQOMil  tlMNa*e  of  thr  hnTTt>win-_''p.:'Ti  i  -  I  t't-i;  '  ri.l,  r  ^^round Company. 

^  -.  ^ 

nw  COMPAHIES,  STAIUTOBY  EBTUBHB,  LIEMB 
mw  OMIPAnBS. 

OmPOKA  CEimtAl  BOBKOS  AIRES  BXTEMSIOH  KAtLWAT  (LTD  ) 
(HS,649).-  Kc^'.  Feb.  21.  capital  i;7CK>.(*0  in  £10  sharei..  to  adopt  an 
agreement  with  Cordoba  Central  Itailway  Co.  Ltd.\  to  acquire,  con>truel, 
t-iuip.  maintain  and  work  railways,  tramways,  te'csraph  and  telephone 
huea  and  other  int-ana  o(  couiuianiottiw  io  tbe  Axgeotiae  ii«puUic,  to 
ac<|uire  ooncc««ion».  privileges,  nmntalg  pOWCIli  right*  lu  WMlBHltii  10 
geiMMe  and  supply  eleeUteitjrf  *»• 

iiMfBnukL*BUBnrMnieo.{iin,)  («i^66tv-B««.Ftoh.a9,wpUai 

£14IM  Iv  <1  AiiM.  10  SMoalMtpra  and  d«al  Sn  elestrtail  and  ether 
laal|ti  taUlt  holl%  batteries,  toy«,  nov<'Uies  and  acoessoriee,  hardware, 
aaiiaii»wi»,Ae. 

SLICniOIIOBILB  HtRIHO  00  (ITD.l  (M,"03/i— R«s.  Feb.  2.">.  capital 
IH  (MX)  in  £1  EhareK,  to  lei  o<tt  to  hire,  sell  and  deal  in  vicctric  and  other 
motor  cars  and  carriages,  and  to  carry  on  the  haziness  of  automobile 
(tore  and  Rarage  keepem.  motor  rvpnireri  and  cl.  aners,  eupplienot  eUc 
tricity  and  oiluir  motive  pawer,  dL-.,  and  to  adopt  two  agreement*  with 
th«  ElaotRMaeUlo  Co.  (Ud.).  Vint  dinelon.  Lord  WMllwy  and  T.  C . 
Ohamben. 

BNOIirEERIHO  CONfRACr  CORPS  (LTa)-Rv-  ifsrch  1,  cipital 
£15.00iJ  in  111  sbar«»,  to  take  over  the  bueiniss  of  ongineem  and  rjn 
tractors  cf  rrir  !  nn  by  the  Knj;;ne«r>ng  Contract  Cjrpn.  (l,tJ  1  and  its 
lit|uidilor  M(.  G.  v.  Storey 

FEREASTi  LIMITED  '       -.'T   •  ipiuil  £1.4i>.0i)  >  in  OO.iuui  prefer- 

,  I  ,'r.  '(■■■'j  li.-ijiiiiity  iild  i'l  ii^hj  .iof'-rr.  I  »bJ^tl:^  i>(  11  each,  to  take 
oTer  all  or  piirt  ot  the  uuiieitaicing.  assets  and'^Iabililir*  of  Ferranti 
Umiled,  incorponled  in  liMl ;  lu  adopt  an  agrccmcot  bctwcco 
Ferranti  Umited,  ot  the  (ir4  |Hirt,  I.  M.  Henderson  (the  li<|uidator 
Ihert-jf  ,  ol  the  se  rond  part,  and  this  company  of  the  third  part,  to  acijaire 
;iny  u-lier  cltoirica!.  utechank.vl  or  ^jnitary  cnginecrinj;  bu*ioei»,  lUiJ  to 
:nrry  i  n  itii-  buiine.=<L  of  cuairactcr^,  for  the  erection  and  mjiitileuftno;  of 
cleclriiity  >l:i'.ion.4.  et;ll^t^clcl.l^»  o!  railway*,  tramways,  motor  c*r«  or 
watenvav;:  and  ap])liamvs  apiicruiniug  thereto,  tf'ltiihojif,  telegraph  and 
electric,\i  ,ippsratu>i  manuf  i-narefs,  «a|»|i)i<  r«    "  ptiwe-r.  el.  ctric 

Krnerat3r9.  lamp-i  eDi;iiies  and  raoton,  naaufa  '  .t<  :  i  .iod  dcAl<r>  in 
giri'J,  i»diarub^<?r,  vuifanlt/',  iron  cv'pjier  and  metal  tlectii;  conduelors 
or  Bon  conduct' ir«,  wire  drawers  iiiiiilal  irj  and  ovticrf.  electiiL-al 
mechanical  and  general  englDcers,  Ac.  Thr  Ei^Miiitorii'^  ;ire  :  -  A  W.  Tail, 
C  A  ,  K  l>  K.  Va^-bj.  O.  Ta».a..  A.J.  .-^ile.  s,  I'eiMnr,  S.  \V.  H.-iiiTmn 
aud  JB.  Hrybiirn.  Fir»l  dire<-i!)ra,  \.  W.  Tail,  A.  Wliitik^  r.  J.  M.  H>  tider- 
■oa  and  ii' /..  d^r  Ferranti.  The  bolder*  ol  the  liist  mortgage  (U  I'tnture 
stock  and  the  holder  of  the  second  iiMitsico  <b4.fni:;re  »U>ck  may  jijintlj 
nominate  t«ci  directors.  Uemunerati'in.  £250  eich  prr  annual  (ebairm.vi 
lUK)  extrai.  The  tliree  lori'  borrowing  pomn aio  Umited  lo  USOfi^M 
1(</^'.  olli:e.  Hollinw<>e>d,  iic.ir  Manche  U'r. 

HOLHAH  JAMES  *  CO.  :LTD  I  I'^^  '.'^l  1;>  ■  K.  b  IT.  .  .;i<it  il  H.iM 
in  £1  (hare;,  loai.iuiii'  from  \V.  M, cs  llriii-';  p'd'-ntt  for  au  ini|irw\.-  l 
clectriefnM  boi,  sini:leanii  .  .Mi  ;>  '.'  .  i.  L'li  -  r  with  the  right  to  '  :<n 
trtKt  for,  ««H  and  deal  io  tUv  ..uatjiivj  lijikim.  :i  i-.-.i.  D«k*..  Ml.iJl-  -vt. 
Kent,  Sarrcy  and  Oxford,  elvctrimi  and  ollirr  k  .  .U  i::  i^l.i'  \i:iuri  .1,  .  '.J 
ordctUin  by  Hpadley  (Ltd.i,  to  carry  on  at  .^l.i  Iciih  1 1  or  .  ,  , m, 
I '-.t  lii^iint --  4  l-.-.ti  i.'.il  <  :i.  ::.' .'1-  c:.:i:r  I  't  a;oi  lir-.  r^.  .\  au  i  i.> 
aJ'ipi  a.-i'-'M' n'.^  \V  H..l..t:;  -  ,iiil  ll- .1  V  I  i.- 1  ,  in  ;  i.t<  .•■i-- 
J.  |:  I  |..h..r-rit!i.  r    I   l.-Aifi   I.   .1 .  i'  i;ch.  T  I.  I.  i<. -.  K.  \. 

lu;  V,  U.  Ja;u.,  r  >;,.).•',  M  ..J-,.ili';3.L 

HOUGHTON  LS  SPRUCO  &  DISTRICT  ELECTRIC  UOHTINO  CO    LTO  i 

(>«s.;«t Uc^.  Jlitr^t  3,  <a|^t»l  iHjOOii  ia  Kl  ahareLio  ac|u  .>  in. 
tkniderUnd  iHetrict  GlKtrk  Tramways  LtJ.)  the  electric  h^lr.ir^- i- 

Viiional  -.-rovL-  for  the  aupply  of  m  ti:i  li: 'tnvl,- iil  1.1  w 

S|iriltft.  M.ii,.:i  Bi-lc  nd  E.1-;:--:-  11  I'.rhd:.  .  .Mi  l  to  ;  urv  ilv 
buir-r--  of  '  I I  .■  t  "t'l*.  y'^fi' '  I- :  *  f-  ■  .1:  ^ ,  nv  ■■Ii-hmic  .1  i-ii/invfT* 
Ac.    It.'    r.,  .  ^-;    .:■  h.i<    >,r  lv...i,'.i-  ll"  1;  H. I'  A  (i.-l  .Tnc. 

K.  (j.  Sii'bel.  W.  U.  J  litji.t  *.  I .  \V  Mooft  and  J.  U.     .iiii'-:.ri.  ile-^. 

cHije.  1,*,  St.  Hfltn  -  i-'-iiw,  LfCldoa,  ii  C. 


capital  £405,000  Io  400,000  otdlnaiy  uuuea  at  £1  eadi  and  HMJOOO 

deferred  .iharea  of  la.  each,  to  carry  on  baninei^  as  omnibas,  motor  car, 
van,  and  «>b  proprietors,  carriers  by  electrical,  oil  or  other  power,  or  by 
animal  traction,  manufacturers  of  and  dealers  in  motor  omnibuiMr*  and 
vehicles  of  any  de(.e'riptluii,  electrical  and  general  eag'iMelt,  At.  Ba^ 
oflice.  Itasildon  House,  Moorg.ite-strcct,  London,  E.C. 

ICAim.  EOERTON  *  CO.  tLTO.)     ^  Rig,  March  a.  oq^til 

£;iO,(Ki<>  in  £1  bhares  (Ij.iJOO  cumulative  preferaoee),  to  Mqaiio  (1) 
busincsii  ol  rlfotrical  engineers  and  fitter*  carried  on  by  G.  S.  C.  Mann 
and  1',  A.  Jackson  as  <i.  X.  C.  Mann  it  Co  .  and  ,2t  the  bmineis  ol  motor 
.  L.  .  luin i,  r  ^  ;  iitrievl  on  bv  the  aaid  O.  N.  C.  Mann  and  O.  W.  Enrtaea* 
M.irin,  iiou  V  Co.  First  directors,  O.  N  C.  Mann,F.  A.  JimiMiaad 
H  W  K.  J.  ofti-e,  HiHik  I'Uin,  K<>r»-!ch. 

MANSFIELD  &  SONS  LTD  I  'nl  .-K"-  I  tl:,  I.' .Mii  Ul  IW.OOO  in 
£1  sbar<»,  to  i:»iry  on  businc«(  of  clttlrieal,  ghf.  n*nitai(y,  bydraolic,  civil 
and  mechanical  englmm,  dealers  in  apnuatus  u«ed  in  coaixetiiMi  with 
the  generation,  dittribtltloil.  eniiply  v>d  employment  of  electiidty,  tfu 
and  water.  Ac.   A.  Mansfield  i*  managing  director  for  Ule. 

PEEBLES  STEAM  CAS  CO  LTD  <  m3,80>.j  i  Keg.  Manh  4,  with  capital 
of  £3«>.i'00  in  £1  ahare*  il.'i.WM)  preference),  to  adopt  an  agreement  with 
Bruce  Peebles  A  Co.  (Ltd  )  and  the  Klo«tric  Conversion  Syod  :  Ltd.)  to 
ii-'j  iire  patents,  inventiotia,  processes  or  rights,  aud  h>  carry  on  the 
'  isincA^s  of  manufactarcro  of  steam,  eleotaria,  paMl  at  Other  aoginea, 
railway  carriages  and  wa»TSon«,  cars,  loectmolivaa,  rotlillg  stock,  ifce , 
engineers.  ironmaKtera,  founders.  A-e.  No  initial  pnblic  issue.  Broaa 
V«ebles  A  Co.  (LUl.  ,  th*  Electric  Conversion  Synd.  (LtJ.  i  and  H  G.  V. 
.\dlerha,..  1';.  r^Tit  tniiMin'.nate  three  directors.  Reg.  oflloc,  25,  Victarii- 
street,  ^V.  '.iiiiii-^er. 

FRKTEA  RAILWAYS  |LTD.  SJ/.T-').  -Reg.  Fob.  2'.',  CapiUl  f  .V>  OX* 
in  il  ,H.i:c^.  •.^>  iv'.jnire  light  railway  or  tramway  now  in  courw  of  o 
»truction  between  KiUi*  and  UroomaMte,  Gold  CmsI  Calooy,  U>  eater  into 
an  a^eement  with  fflwwpsnlff  angSBBd  in  conitmetloOi  tosMsio  od  avdi' 
DaiMM  of  the  LegialatiToCo«DeilelnMealHiytar«arlchDgttMraU«ayaiid 
to  eany  on  the  bu.<vtne^  of  railway  and  tramway  proprietors.  snppUers  of 
alactrie  power,  electrical  and  general  engiiietrs.  .Vc.  First  dirttctor?.  J. 
AnoBB,  £.  Davie,  i.  T.  Cttrrie.  E.  W.  Jaiuoo.  T.  H.  UMifc,  li.  C 
Bfahwdi.  d.  9.  t.  Samboni*  mi  T,  3.  BoiL 

ST.^TTTTOKT  BETUSNS. 
ADAMS-RAMDALL  lELErHO.Nh  PATENTS  CO.  (LTD.)— In  reiaru  to 
Jan.  10  aaidlal  la  £60,000  in  :>0.000  ordinary  tliareji  and  10,000 pcateieaaa 
ihuwaot  £1  esduof  which  50 .000  ordinary  and  7:15}  prefeceoea  ha«a 
been  t  iken  up.  £1  ivcr  share  called  upand  paid  on  7.1151  Itefoianao  and 
seven  ordinary.  I  K'.m  oidinary  dHUTM  MO  aWMidaiad  as  tally  paid. 
Mortgages  and  charge*,  tlO.oOf*. 

COSTA  RICA  ELECTRIC  LIOHT  it  TRACTION  CO.  (LTD.)  -  In  return 
to  Jan  I  cat'ital  is  £l:t0.000  in  l;(ii.OUU  xhikrea  of  £1  each,  all  (4  which 
have  been  Liker.  up.  1*  has  been  reeoived,  and  1S9,WS  shaiw  aia 
considered  as  fully  paid.    Mon^a<!e«  and  charges  £101,100. 

DIRBOT  mmiD  IXd.'m  4MBU  OOw  (Iffn.)— Bohim  la  T«b.  7  fire* 
capital  aa  £l,aOOjOOO  in  tSjm  shAM  of  £90  tMh,  of  vhieh  00,710  ten 
bioit  taheo  Pfu  <l^d|900l*eouid«radaa(«id.  No  mortgagei  ordmigm. 

eAtMBBSUOfKOnBlUatBAnmiOO.  aTO  ItetomtoOectT, 
gives  capital  3%  £t0.000  in  £1  shares,  all  of  which  have  liecn  taken  tip 
£1  per  share  ha«  l>een  called  up  on  2,000  and  £'J,OD0  has  been  receiv-ed. 
.;'*.(M>0  shares  are  con<ldtri'd  a*  fully  ]>aid.    No  rii-»rl?ii?e*  or  char^« 

MORLET  ELECTRICAL  E-tOlNCERINa  CO.  LTD  I  t  the  return  U> 
I  cb  capital  i-4  £-'1.0110  iu  .'i,W'it  shares  ot  £1  each,  of  whkfa  1,624  hare 
been  taken  up.  i.  ha*  beasKasivad and £1,000 isaoaaidarad  ssfAid. 
MuriKa^es  aud  charges,  1,000. 

MUHICI?AL  ILHCnia  UBBr  4t  lOWB  OB.  liaU-^  Mtam  to 

J.iii.  13  <  ap:tal  ix  £2iS,0OO  in  2.400  ordinary  shszee  at  £10  eich  and  IM 

fu;i:id.  r»'  ^lL|»^^  >^  of  £1  i-.n  h.  i;t  wliich  37  ordliiiry  and  30  founder*'  haTC 
l  i'cn  t:ikc:i  up  £10  |"T  iliiire  b»-<  b.  r-u  Called  up  o.i  ordinary  and 
£1  on  fjunlcri'  oni  £l03hasbeaa  received,    M^rtja^es  3" '  •V-iTji>>  tr.l. 

HOTDAL  TELBPBONI  00.  fUB  i    Ketum  to  Jan  2  -        >  n O&l  a^ 

£2V»  001"  ill  '.ii'.iioO  ptvferenoe  and  liO.oOO  ordinary  nbari-s  of       each  I'i 
vhii  li  ij       pr>  feren<  e  and  10  34*1  oidinnry  sbare>  have  been  taken  up, 
ilil-p.r  ?h.ire  b;v=  '  •  •!  cilUd  up  and  tl.lH4-  7^.  Cil  hai  lieeu  revciv.-:, 
HK  i  iim^'c       I     I  ::i     i  vin  e  ol  t-ii:l>.    Mi^rliriige:*  and  charges  nil. 
PERTH  ELECTRIC  LIGHTIHQ  CO.  iLTD.)— lielurn  U>  Feb.  3 give* c^ial 

as  tlfi09  in  £1  ahan*.  ot  which  scvoa  hsra  bam  ttken  tqt.  S(o  «nlt» 
liaT*  hesn  made.  Ko  mortisBSCS  or  diaigei. 

onmuL  Rumm  aho  vmmiUA  oo.  (ttftWRHora  te 

Feb.  21  gives  esfiui  a«  tl0.4tMI  io  S.OO)  onltttsry  ahaios  of  £S  ejteh  vsl 
liKl  f.r^iH?, £1  .  »ch.  ol  wWch  lOO  Ordinary  aud  tOu  fetumlera  have 
b^eii  t.jl.111  up.  i.'.'.  lOi.  per  ahare  La-  Levn  c.i,.i«l  upon  40Oarfiaarv 
ibarea  and  £l.O0t»  has  been  rrrilved.  JC  tOU  i*  COnsiderrd  as  paid  on  400 
toumieta'  tliiT«k  Sa  nmt^agec  or  cbaigesi. 

H9ft«9MH  AMD  QB4B«Bl. 

tAOTUV  warn  OO.  IXO/wltc  iMaa  on  Fob.  Mol  £IOOd^entiuc4. 
[.Ill  of  St  ric- i  i<  Ui.'l  by  re^'>'iitio;w  of  April  22.  Ma,y  cM  Mid  jOM  10- 

I'i'ii.  to  Mv'  .re  £<  jc.ii.i  eh.ir^'ji  o-i  c<-rutn  land  and  premieee  kooM  a» 

|..iTi:i  ■  i:n'  »  Vi        Kt-:;'i-'i  r.iuii  an  !  company's  other  fj^seis,  present 
:uvi  future.  iJicl-.i^iin):  uncHilcl  c.i|m1^1   Tnutre^.  H.  A.  Sauoderi.  (■hf<l»r- 
1 1.  an  i  l>.  .1  C  -.v.i  -.  M.mor  li  11  c.  >"el utowe     I'revioutU  i5sa<Mi 

i  -   4.%  I  'll. 

I  KEXT  ELECTRIC  POWER  81 KD.  4LTO.)— A  meinoraodom  ot  mtaafac- 
I  tton  in  tuti  or  a  charts  daied  April  9, 1904.  tccaiing  £1JM0.  imsbato  «ted. 
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UkMODOM-DAVIES  MOTOBCAE  iLTD.  £5,000  dobrntiirea,  nreaUdStb 
and  dated  Feb.  'JO.  1!KI5,  chuned  on  company's  ondarteking  «od  ftvjfnkf, 
praamt  and  iature.  ioalading  unealled  capital,  hava  been  registered.  Mo 
tiotlaaa.  (Tbeae  dabentoraa  an  iaauad  in  eMbaa«e  far  iebaBtniM  for  a 
lika  aiiMMUt  iMad    tlw  vandor  tamgtaf.) 


CITY  IWIM. 

HEMOBANSA  (March  ',!).— Bunk  rate  -J^  per  wnt.  iM-irch  !».  I905t> 
PriM  of  H;lv«r  21  ,\d.  per  oz  Conmils  yij— 91;  for  maiiey.  31 t>l|i| 
(or  ftcc<?un( ;  n  per  cent,  annaitios  U.li— Conaola  Pajr  D«r,  April  5. 
.Stocks  and  Shwaa  ContinnatioD  Days,  iitadk  IS  and  S8  ;  Tiokat 
r>ay>,  Uaidi  14  and  »:  Ona,  MMoh  16  tad  M;  Miaiac  Hhan 
Carry-orar  Oaja,  Hanih  10  mai  Vf. 

CORBEOnOIf.— In  the  report  of  ihc  annual  inseting  of  shircholdars  of 
tjo  Charinx-  fron  Stransi  Kloctrit-itv  Siipplv  Corpn.,  which  appeared 
iaour  iBKui  n>  I'.  'i  J  I,  11  Wis  f.t  iti-l  tlint  (i.'.i  'iH  Iftnips  had  been  added 
daring  the  put  year  tu  th«  camp.tnjr°a  Citjr  luMita.  This  flgata  aUonhi 
have  been  IM.OIMl 

OBAKU  orinu.-As  {tatn  dn  tth  iwi  ft^iya^w*  i^rfliii 
ul'i^  cEwilwOraia,l^^  Blaatrio^r'Bvnl/Oh  (LU.)" 

BMn  •tdnnM(mb)*-A  dWiaB<  on  tha  ofdioMj  ahaiaa  ot  8  par 
cent,  ia  raaoBimaiidai  to  Hm  paal  jatr. 

DISBOT  SrAVm  TBU9KAPR  00.  LTD  —The  .Uroctnr^  hnvr.  <l'ci.l.-.l 
to  pay,  ia  addttiOil  to  the  di^i>l<^:i<)  ut  the  ra'.i-  of  lU  p<<r  o>?nr,  per  nnnuoi 
on  the  mtlmnatft  ahaiaa,  adlvidoiid  at  tha  rale  of  4  percent,  ^tax  free)  on 
the  ordiDBty  Aam^  hollt  to  tha  halfTaar  aadad  Dan.  81  and  pajKhU 

April  1. 

XAHD  CENTBAL  BLECTKIC  WO&ICS  (LTD.) -The  raaallot  WaAhtg  to 
Ft'bruory  was  T»t>,000  units  Keoentad,  ji«ldlii«  a  groaa  larcmiif  gAfUO. 
Fortlieeomapaiidiiig|«MI«atj«8i  tha  laaoh  via  Te6t>IO 
je6,*IOO  gioaa  ravaaiw. 

tTOm  BXCHAMOB  MOTICBS.  -The  Stock  Kxchange  commlttre  liava 
bcvn  asked  to  appoint  a  spocini  •cttlink'  daj  in  a  further  innuo  of  5,000  £5 
fully  pnid  oriliHary  ahaies  ot  T  Hfiilfit't  l,-Uin-.ijih  IPo/ii  Co.  iUd.) 
and  iH  prniiit  same  to  be  i|Uotcd  in  the  ollioinl  lisl,  and  uIeo  to  grant 
quotatione  to  a  furthar  itaue  of  4.5JO  £10  full;-p4iid  urdinarr  shares  ol 
tha  BvttTMmuith  *  PmU  ghetrieitif  Stapig  Ca.  iLtii.  wad  ft  tarlhtr 
iaaatof  £41,dSS  4  paroaDl.  dabanlwa  atoafc  of  tlw  JTraUni  TtUgmfk 


GOLMUL  MD  WHWUM  IMYBBTMraTS. 
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Pbof.  J.  J.  Tbombon,  at  the  Raytl  Lutiintion  «ii  TWday 

last,  j5ave  a  moat  intere.ttiii^'  iiLCu-.int  nf  tlic  miHleiii  I'ici  tric 
theory  of  matter.  A  report  u(  the  ducourse  appears  on 
aaodier  page.  Hera  wo  would  mnaric  that,  (Jioiigih  to  thme 
who  have  not  kept  abreast  with  Prof.  Th4i.mson's  ideas  aa 
the}-  have  developed,  the  hy|x»th«si8  in  queatkm  oiay,  a»  a 
wboie,  ««ent  but  a  wild  speculatioQ,  yet  with  thoae  who  havu 
watehad  nan  eloaely  ila  ineaptim  aadgrowthitfaDkaalraady 
a-  n  v  ili'l  thi  ory  carrying  MS  nearer  to  the  tnith.  Certainly, 
all  who  hud  the  opportunity  of  liateiuDg  to  the  oxpLutation 
whieh  fell  from  th«  Bpo  of  the  propliei  mmt  have  brought 
aw:iy  ilir  .  iiti  .  ii'tiuii  that  wc  arc  u'et'.iiig  ap|inisiably  MaiW 
the  solution  of  the  mystery  of  matter. 


Only  two  aco,  in  the  .Silliman  lectMres  at  \  »fe.  Prof. 
T>u>]ii.>oN  first  iodicatod  how  tiie  electric  theory  of  the  atom, 
wJiich  bad  abvady  prorad  iimAiI  ia,  for  inataiuie,  optica^  md 
et^tmHy  bi  radio^aothritj-,  aonld  be  applied  to  explaiii  the 


eleetropoflitive  and  electro-negative  charaetera  of  the  e)e- . 

ment-s.  Just  a  yeiir  ago  he  allowed  by  mathematical  analysis 
that  the  periodic  law  of  iho  chemical  elementi)  hitherto  an 
inipenetzable  my.'«lcny,  fell  to  the  rank  of  »  dadvctum  fraot  the 
same  theory.  Now  he  has  offered  ih,  in  a  hieatb,  an  attraetiva 
reason  for  the  exiateuce  of  a  finite  rather  than  an  infinite  number 
of  elements,  and  a  platuible  aoluUmi  of  the  great  problem  of 
chemical  valency  which  »u  giuatly  exorcised  FaRADAY.  The 
muntiil  proccaftos  by  which  tli««c  luiij^  and  rapid  Htride«  hnvi'  bean 
effecttHi  seem  to  be  the  same  as  tho»e  with  whieh  F.\k.\d.\Y 
hiuMll  w«a  «o  pn^amiaantly  gifted— a  aoit  of  glorified  com- 

tiuiii  Ht'lisL'.  ill  f.K  I  :  witli,  bviiidtiis,  that  unfailing  intuition 
which  enabled  ita  illuatrioiu  poaaeaaor  to  pick  iiia  way  timmgti 
puzzling  muM  of  eetttplieatad  phaaonMUi  and  protected  Iran 
from  the  ptUalla  and  the  allvring  bjT'f  atfae  antnaring  amaliec. 
inteUect*. 

Wk  publi»h  ff)  d:iv  the  gist  of  an  rvcr)!.  iLt  Paper  'li  aling 
with  temperature  u.x)Kirimoiita  ou  a  serioa  of  insulating  materiala 
and  on  a  number  of  field  eoila  of  dynaaoi.  The  teate  in  quaa- 
tiiiii  «t  rc  nmu'ri.iken  at  the  Nuliniial  Pliysicul  L.tlfor ii orv  on 
behalf  of  the  Kngiueenug  SUtndania  Committee.  One  of  the 
aoet  important  fiieta  enpliaaiMd  by  the  exparimcDte  is  Ibe 
enormous  inl|nen<%  of  moisture  on  the  insulation  resistance  of 
insnlating  materiala  c«nmouly  used  in  dynamo  construction. 
For  instance,  the  exposure  to  intermittent  tnnshine  for  70* 
minutes  on  a  day  late  in  October  was  sutliciont  to  raite  tlMP 
insulating  re.^istance  of  n  fpedtncn  oi  iircn-s  hjuLu  )>y  aomo 
7<>,000  per  cent.  The  experiments  with  the  field  coil.s  bring 
out  Ihtla  that  baa  not  bean  known  to  dynamo  designers  before^ 

but  they  are  nc\crthcloss  valua*ili\  -i-'^  iinlicitiiiL;  the  vast 
differences  in  teupei  attire  which  may  vxi.st  in  actual  cases  at 
variaoa  depths  of  the  «oil.  ^ 

In  the  lint  part  of  bis  Paper  on  "Tempemton  Corvee  and 

the  Hating  of  Electrical  Machinery,"  ten  I  liefore  the  Institu- 
tionof  Slectrical  J:iQgineen  last  week  and  imbiiahed  in  abstnict 
elsewhtte  in  tbb  Uaue,  Mr.  Rcdolfb  CknjmcoHiEFr  drawa 
attention  to  the  fact  that  the  tem|)orutura  rise  attained  in 
eleetrie  apparatus  which  are  used  OGoasioaally  an<l  fur  short 
periods  at  a  time  depends  only  on  the  encrgj-  lost  in  the 
apparatus  and  the  speoiflc  beat  of  the  material  in  which  the 
loaScis  ficctir,  but  nnt  <it  all  on  ilic  la'HaiiiiL;  surface  of  this 
matcnal.  This  fact  ha;s,  of  cuursc,  long  been  knowu,  and  has, 
indeed,  been  apidicd  by  onmerons  desigpen,  who  have,  itir 
instanee,  embedded  motor-alarting  remlsaces  in  aam 
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and  even  water— in  subslanceg  with  hijrn  specific  hcfits. 
But  Mr.  C>ou>t>cUMii>i'  detervM  merit  for  poiuiiug  out  the  n  ay 
in  whkh  the  tempenitim  riat  may  be  eedly  compated  end  ; 
for  compiling  hand}-  tablee  of  fignvM,  worked  eat  reedy  for 

immediate  iip]>lication. 

The  SL'fond  |iari  di  the  Paper  deiicribes  means  for  determin- 
ing tbeorccicuiiy  tiic  teiu{j«raturo  curve  of  electric  machinery 
when  the  final  temperature  attained  by  the  maahine  on  eon 
statit  lorid  I'o  kTinwn,  I'ut  it  i';  ju-it  this  final  t<»m]>nr3riii  r 
which  i^  80  difliciilt  to  determine  li«furehand,  m  any  dynaino 
deaignar  will  tealify,  and  thia  beeauae  it  depaoda  on  a  nralti- 
tude  of  conditions,  sneh  08  ventilation,  form  of  m:ignvt  framv, 
eoila  and  other  maebine  pert*,  nature  and  tbiekneaa  of  in»ulit 
ing  niAterial}  and  ao  on.  The  author  evadea  thia  difficnhy  by 
boldly  aaanminf;  that  unit  radiating  surface  of  any  material,  it 
a  giv<M>  t»'mp-r«tnrf  tiiflTcreucc,  will  radiate  in  all  lus.  s  the 
same  amount  of  heat,  i<nd  takeii  no  account  of  the  heat  other 
-wiae  diaaipnted. 

We  eommence  this  week  a  fall  reprodnction  of  the  Paper  on 

steel  mauufat-turc  in  electric  furnaces  which  was  recently  read 
before  the  F  naitm  Society  by  Mr.  Ii.vi;ituiti>.  The  t^cneml  cou- 
clu&iuu&  ha\'c  uh-cady  been  etat^xl  in  this  journal  in  the  form 
ol  a  leading  article  paUbbed  immediately  after  the  appeaabce 
of  the  report  of  the  Cimadian  Comnusaion,  of  which  Mr. 
HakbukI)  wa«  a  member.  The  present  Paper  i»  an  admirable 
anmmary  of  that  reportv  and  emphasiaea  in  a  proper  manner 
the  strength  and  limitations  of  eloctrical  methods.  It  shows 
in  what  directions  profitable  application  of  tins  mode  of  heat- 
in,!;  may  reaaooably  )>«  cx|>ocicd  ;  it  indieatea  the  canaea  which 
forbid  it»  utilisation  under  other  conditions.  It  m  a  well- 
balanced  document  in  it»  deductions,  and  as  a  description  of 
what  is  modem  practice  it  is  a  valuable  record.  Electro 

ehemkal  wofk  hu  often  been  full  of  anprieea,  but  that  part  of 

it  coneemed  with  the  metallurgy  of  iron  lius  followed  the  hnes 
of  prediction.  The  probmhility  of  success  in  making  special 
and  hjgiMbaa  Steele  baa  been  kng  foreseen  by  the  expert ; 
the  impracticability  of  Rme]tin<;  pig  e.\ccpt  under  quitu  unusual 
(WiditiouB  haa  also  beuu  recognised.  iiuch;pia»iBion  is  in  each 
eeae  justified  by  ex}K!rienoe  and  experiment. 

A  Dtiiccs^ioN  on  the  use  of  electricity  in  mioeii  took  place 
on  Tuesday  at  the  Manchester  Gaolaigioal  and  Mining  Society, 
and  some  cxceedinj^y  pertinent  remarks  were  made  by  .Mr. 
(;  11  WiNsi  AM.rrv.  Tbtis  gentleman  endeavounxl  to  explain 
iluii  there  arc  more  accidents  with  low  Utan  with  high  preasurcf, 
because  collicn  fancy  that  Uiey  ean  treat  low-tension  con 

ductors  with  impunity.  TKi-  -uidonbtftlly  tnie  to  a  certain 
extent,  but  it  must  also  be  remembered  that,  so  far,  the 
number  of  low-tension  conductors  underground  which  are  acces- 
sible to  tuautboriHfd  pergons  i«  very  greatly  in  excess  of  the 
coiidiu-t<n"(!  tarryinj;  hijjh  tunsiftn  Liirrfiit.  Nevertheless,  it  is 
iiotyriuiu  that  mine  operatives,  do  uol  regard  low  pteiisnie^ 
with  sutHcjent  re^ct.  Conditions  iindeigronnd  are  so 
entirely  iliflVrcnt  t.)  tlio.su  above  mmind  that  the  .-;inii;  pre 
cauliuus  caiiuot  be  applicable  to  both  kjmi&.  In  the  former, 
men  frequently  work  stripped  to  the  wnist,  they  m  in  a  state 
of  profuse  perspiratioa,  and  sometuues  tliey  have  to  stnnd  in 


or  wa<le  throuijh  war-  r  iHov,'  th,'  tops  of  thpii- Ti  jot^.  Then? 
fore,  voltages  that  in  ordinary  circumstances  would  result  ui 
nothing  more  than  s  soaart  dioek  may  be  daagevooi  when 
leeoived  in  n  ooel  mine  by  a  collier. 


Thk  great  Strides  made  of  late  tn  the  deagn  of  large  gas 

engines  for  blast  furnace  gas  ia  illustrated  by  the  1,000  B.P. 
i'u>;iiie.s  iiM'.l  for  the  oli.-rtric  power  plant  at  the  Pha-nix  steel  an*l 
i  I  on  works  near  ii«ihrort  in  Germany.  I'hose  engines,  as  well  as 
timikr  eoes  of  a  amaUer  aise  osing  Waat  liimaoe  gaaaa^  have 

ticfii  rnntiiiii^  suercsful!}-  for  ?omc  timo.  .\TiotlitT  intfrrstint; 
tact  in  connection  with  the  Pha-tux  works  h  that  a  1,200  H.!-. 
thrae-phase  motor,  for  driving  T(iitt(gbSog4amt  end  Inldiihg 
rolls,  is  being  installed  at  the  present  time,  and  is  expected  to 
do  duty  shortly.  British  ironmasters  have  been  slow  to  move 
in  a'ther  of  tbate  dmetions,  and  we  recommend  the  irtiebto 
their  oonaidcfetion. 

Tins  contention  that  lighting  by  gas  is  more  healdiy  than 

by  electricity  is  not  a  new  one,  and  Sir  Wm.  (  'kuoUHT  apeeeb, 

as  Chairman,  to  the  Hhr.r<>ho!dors  of  the  Xotting  Hill  Electric 
Lighting  Co.  has  been  made  the  occasion  of  raising  the  point 
once  more.  Sir  Wx.  Crookks  said :  Yon  do  not  require  me 

10  tell  you  the  injuriou  ^  cff.  et  on  health  caused  by  the  product* 
of  combustion  of  gas,  oil  or  candles ;  ami  when  it  is  reaUsed 
that  by  subetitntmg  electric  lighting  w«  estnpe  breithing 

these  deleterious  gases,  wo  are  removing  one  im|)Ortant  factor 
in  the  cause  of  lowered  vitality  and  ill-health."  Our  esteemed 
contemporary,  thaJmnml  (ht  I.i'jhti,i-i,  makes  tins  pusNigL' 
the  object  of  attack, and  expresses  surprise  that  the  wurld  has 
irniwn  ■.ill']  thriven  at  such  a  rate  while  gus,  oil  and  candles 
Itttve  been  so  much  in  use.  Perhaps  it  may  not  be  ont  of  place 
to  remerk  that  many  other  «vfh,eadt  an  disease  and  war,  have 
been  i-nmpant  since  the  bi-;^ii)nin<;  of  the  world  and  yet  there 
arc  few  signs  of  deterioration.  The  mere  fact  that  the  use  of 
gaa  bee  not  proved  afaeelately  disaatrons  does  not  alter  the  fact 
thai  it  is  detrimental  to  heilth.  Kcferring  to  a  letter  by 
Admiral  Sir  Ai.uei!Son  db  lloit-sKV  to  the  iMilg  (Mfhie,  our 
coDlemjjorary  says — 

.  .  .  without  some  ly stem  oI  ventilation,  ttssm  or  hot-watsr  fipss, 
M  •  tole  m«tbod  of  warnilnK  a  room,  are  iojarioaii  lo  bealtii,  bssSMS  Hw 
air  rL-muiii!-  uncli, ntui  ib  lir.  »ih<,'d  over  and  over  st^n,  ita  (ouJ  OOO- 
diliur.  h^iog  *jon  plmnvn  bv  &  cu^.?  odour.  The  gallant  Admirai  goes  OB 
to  speak  ol  the  u.^luijuh:  ..f  n  luoni  N  ing  only  aaved  froin  psrtiaJ 
asphvxiation  by  »ir  «.iui.i:.  ■■:»rlt  llir.ii.t;h  th»  ipteratioe«  o!  leaky 
aaahcH  and  doors,  or  by»omi  n--  o  u  a  lunuliy  ojiening  a  window.  The 
oonditioas  are  much  the  sami-  m  a  soma  liRhled  «iU:Ctric»lly.  and  in 
wh:ah  biv,  ml  pti-ua:.  ;uc  asr-i  mbtcd.  Unle«»  th.  le  arc  prnfx-r  meanssf 
ventilath'ii  '  ontiiaiiaatioii  qaieliiy  <>nsu?ii,  ani!  -htre  jirofKT  ventilatiOO 
isprovi'lul  t'-ii  ii  Has  ligbtii  are  a  gn^^ttr  uv;:  liinc.'  to  v-'ntilnuoii  .mJ  t  ' 
«  d«»irable  couUiln'n  y(  llu.'  aUnoapliurt!  tiiau  ileilfic  li^'li'.-.  tliroj^li  U.i- 
constant  circulation  and  chang«  of  air  the  gas  li^'htF  pni.lnec 

Oar  oontem|>oruty  apparently  contends  tliat  the  atmosphere 
of  an  improperly  voitiUtted  rooea,  which  beoonms  h«ft  <v 
'•  stu^  "  when  lighted  and  heated  by  a  device  neither  con 
suining  oxygen  nor  giving  off  injurious  products  of  complete 
and  muomplete  combustion,  io  improvt'd  by  the  introductloo 
of  something  that  robs  it  of  its  oxygon  and  docs  give  ofT  these 
injurious  products.  Further,  that  if  the  room  be  propcriy 
heated  and  ventilated,  the  eondilions  of  ventilation  are  made 
still  better  by  the  addition  of  heating  apiAiaaeea  disposed  with- 
out regarri  to  the  general  scheme  of  ventilation,  and  coonmuig 
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the  oxygen  intradiwed  by  the  propar  Tanliktlmi  «f«N«iid. 
Gm  Ijghttng  would  indeed  be  doomed  if  no  batter  vgiimeiiite 
tbin  due  oould  be  adduced  in  it*  favour. 

If  tnnciPAL  ei^iaeen  lad  iiiiuiiie{|»l  dectricity  oo«nittoee 

will  do  well  to  notice  the  remarks,  rcp'n  toil  in  our  Parliuiiientarj- 
MldBUM  tbie  week,  b;  the  Chairmaa  of  the  Police  and  Sauibu-jr 
CiRBiiiittos  of  tfafl  Boom  ef  Couniont  during  the  oonuderation 
of  the  elauMB  of  the  Actrington  Corporation  Bill.  A  di:^' 
rioD  aroee  as  to  the  length  of  time  vhiob  should  be  aUovod  for 
ths  repa}'ment  of  loani  for  the  reeonstraction  of  the  enitiDg 
ateaiii  fiaiinv:i\  »  at  Accrington,  and  for  the  ulectrical  eijuip- 
ment  of  them.  Tlio  C.  rpur.uii  ti  :i«kod  for  30  years  in  which 
to  reimy  the  fonuor  and  I'o  years  for  the  latter.  Tho  Chair- 
ntanof  Qu  ComuittM  auda  ft  Tary  dear  that  thia  question  of 

rrpaymenf  of  Innns  is  to  receive  strict  attention  in  the  ftitnro, 
and,  while  allowing  30  years  for  tlie  reconstruction  loan, 
refnwd  to  allow  •  lonjcer  period  than  30  yean  for  rapayaent 
of  the  l(.i»n  fiir  tlic  L-lcclriciil  cqiiiiiiin.Mil.  't"hero  h  r\n  doubt 
that  with  the  omission  of  so  many  Local  Authorities  in  tho 
paat  to  pnmda  a  dapiiaciatign  fw^  tlia  petkdi  for  repay- 
uaDk  ot  audi  loani  hiduito  granted  bava  been  axecaaiva. 


(Mil  btaROyUmi  nd  Bepairs. 

l>ate  oi  InkxTiipUQn.  I>SU  ot  Hopair. 

Ca/Muie—Pliilitlnw  ........   Aug.  1>,  1909  ..  — 

Briari  IwtfTttmnw)  ITamanm  Oos.  n,  ISOS  ..  — 

Tarlfk-  Tangier                      Jan.  18, 19M  . .  — 

CKvrnnr    Pttrfttii&rlbo  ......    Jul}'  IS,  1904  ..  — 

Jatnaica— Colon                     Jmi.  10,  1M>6  . .  — 

Or«D-TuiKien                        Feb  34.  l'X)5  ..  Mar  18.  I90S 

Niukim— Jead&h                      Mar.  8,  1<JUS  ..  Mar.  0.  ISKU 

Oovemment  Appolntaenta. — Consequently  on  the  resigna- 
tion of  the  Kiglit  Hon.*;.  Wyndhan*  from  the  Chief  Secretary- 
•bip  tC  the  I.oril  Lieutenant  of  Ireland,  a  ra-arran^enient  ha.s 
been  made  in  other  official  appointments.  The  Kight  Hon. 
Cerald  Balfour  ha^  been  tratiMferred  from  the  Presidency  of 
the  l}oard  of  Trade  to  the  Presidency  of  the  Local  ( tovoniment 
Board,  in  aueeaauon  to  Mr.  Walter  Loni^wbo  has  been  appointed 
Chief  Saetataiy  to  Iralaad.  and  the  Maranis  of  Salisbury' 
anaaaada  Mr.  QamM  BaUbor  at  the  Baaid  of  TNda.  Mr. 
Bwiar  Law  will  now  repreoent  the  Board  of  TVide  in  the  Hoom' 
of  Coounons. 

Annual  I>inner  of  the  Mauchester  Local  Section  of  the 
Institation  ot  Electrical  Engineers. — Thi.i  function  took  place 
at  the  Mitiland  Hotel,  Manchester,  on  MiUoh  lOih,  when  Mr. 
C.  1>.  Taitc  occupied  the  chair.  The  chairman  proposed  the 
usual  loyal  toasts  and  Mr.  H.  A.  hliric  that  of  tbt  Iii.^titution 
of  Electrical  Engmeers,  coupled  with  the  names  ol  the  Frasi 
dent  of  the  Inititntion  ana  the  Chainnan  of  the  Mandiarter 
Sectioo.  Dr.  E.  Hopkxnson  propoaed  the  Guatti^  to  wbkh 
the  Mayor  of  SaUbrd  and  Mr.  L.  ft.  AtUniao  rnlied.  "The 
trade  and  commerce  of  Manchester,  Salford  and  District  "  nus 
proposed  by  Mr.  -T,  8.  Ka worth  and  replied  to  by  the  Mayor 
of  Hidfonl. 

Electric  Traction  in  Buenos  Ayres.  'rh<>  ^^nVw  .f  t/,f  A'l  )y , 
/'latt  stiitC'*  that  the  electrical  depa:  imint  uf  llimtmri  .\yit!S 
has  reported  on  the  Question  of  adojidtii;  ■jdme  other  syniom 
than  the  overhesil  trolley  for  that  city.  It  ujipears  that  some 
montha  ago  a  Mr.  Gordon  gave  a  scries  of  dtsiuunstrations  with 
ao  insulated  wire  ninning  along  the  house  fronts,  to  whicli 
contaot  studs  were  attached  at  definite  intervals.  This  system 
seems  to  have  been  a  sort  of  inverted  surface-contact  system, 
with  tha  oandnetor  and  contact  studs  up  in  the  air  instead  of 
under  and  on  Iba  ground.  Since  the  denuniatntion  was  given 
every  effort  haa  baau  made  to  induce  the  authorities  to  adopt 
the  system,  but  the  deetrieal  depArtmant  has  reported  against 
it  and  in  favour  of  the  ordinary  traliey  wira 


Whrelesa  TelAgrai>h  Hotea. — It  is  reported  that  an  agree- 
neut  baa  been  arrived  at  between  the  two  Government  depart' 
nMBts  flonoamed  and  the  Mareoni  Wireless  Telegraph  Oo.  for 
the  installatiao  of  instnimonts  for  transmission  of  m<in«s|;(iH  to 
tba  nudnland  from  «.x  lightships  in  the  neigbbotttiiood  of  the 
Goodwin  Sands.  The  recei\ing  stalioa  will  be  »t  DoTiT,  aad 
messo^es  will  be  forwarded  by  the  land  Knee  to  the  nearest 
lifeboat  station  in  case  of  need. 

Tho  Elu  trkai  U'-jrhl  of  New  York  stites  that  tlie  General 
Ele<  ii  i(  L'n.  s  \t-ireles8  telegraph  service  between  Schenectady 
arid  I.)  nil  recently  placed  in  rejnilar  operation.  It  was 
li/Hiivl  ihat  llll'>■'lv^;c^  cowUl  he  lecci^tii  :vt  Schencrt.niy  fvinn 
^hipi<  ul  >e-^  :he  iiies<»agea  Ijciiig  lat/cuded  ioT  \h\:  .M.ucuiu 
station  iii  ('.i]>a  Cod. 

Tlie  aerial  wires  of  the  Man'oni  station  at  Crookbaven  were 
blown  down  during  the  rect'iii  gide. 

Openinc  of  the  Dalkeith  Electricity  Workn. — On  Saturday 
last  the  electricity  works  which  have  been  anetad  at  Dalkalt^ 
N  JB.,  by  tha  Ela^e  Supply  Oarpontiaa  were  out  into  opera- 
tion. The  praviHonal  oraar  waa  obtaned  in  IMl  by  Mamrs. 
Crompton  A  Co.,  who  subsefniently  transferred  it  to  the 
Ulectric  Supply  Corporation  of  which  Mr.  K.  A.  Scott  MoncriefT 
is  the  cliief^ ongiiu  ui  .iij<l  ijuiit.  i  .il  iiiiiii;ii;er.  The  su(i]>ly  is  on 
llxe  three-wire  sy&Len;  .it  -'.'U  vnJu,  and  the  i^euoiutiug  station 
ctiiit.iiiis  two  Crossli'v  L-M-i  <  ngines  driving  Cromptxm  50kw. 
tlynaiuoK.  The  sfAti'  ii  also  contains  a  2,30  cell  "  A.B."  battery 
ha\  luj;  A  capacity  'A  -''0  ampere-hotiri^.  and  th>'  iii.uM.^  h.i\e  been 
laid  on  .Messrs.  Calender's  solid  sy-toni.  'IIutc  arc  nt  prasent 
conneetiotis  equivalent  to  l.'iOO  '-  r.jv  liiiii|is  m  .niili'.ion  to  27 
lO  amperc  public  arcs  and  'tO  ILI*.  of  motors.  I'or  lighting  (id. 
per  imit  is  chai^d,  and  Mr  utiit  for  power.  Tlie  price  of 
gas  in  the  district  is  2s.  10a.  Free  wiring  is  canied  out  by 
the  Elactrie  Supply  Corpontion  at  Is.  per  lamp  par  annnm. 

Faraday  Society. — The  annual  general  meeting  of  the 
Farailay  Society  wa«  held  on  March  6th  tit  the  Institution 

of  Kli'ctiiral  l'!tiL'iii<;<::rs-  'I'hc  troiisurcr.  I'r.  Mollwo 
Pi'iklii,  iHL-iijiicd  till'  dnut;  .tud  niove<l  tiie  .uluption  of  the 
aiiiiuul  leiHjit  III  tlic  cn  iQciland  the  -.tutcTiRMit  of  accounts  atul 
balance  sheet  for  the  perioil  from  June  l'M-'>  t«  l>ecember  1904. 
Tliu  inotKiri  larrietl  unanimously.  No  further  nomina- 
tions for  otfacers  and  council  in  addition  to  those  already 
announced  having  lieen  made,  the  gentlemen  alreatly  nominated' 
were  elected     •'<!■•••.  Tho  new  coiitieil  is  con^tinued  as  follows :  -.  - 

rresident.  LoMi  lve|-.;r..  O.M.,  ll.i  .Vi>.,  1'' It  S  :  tuhi  !)r!-<i<i.  til,  Sn 
<lo««ph  Wilnon  Hwau,  i>Mi.£i. ;  vio«  iirCKidieiiu,  I'rot.  A.  Cniiii-BcoWD, 
F.R.S  ,  Sir  William  HuKgini*,  K  C.B..  P.B.S..  Sir  Oliver  Lodire,  I'.U.H., 
I>r.  LudwlK  Mond,  F.R.8.,  Lord  IU;l«igli.  O.M..  F.K.S.,  Ur.  Alexan<l«r 
Strn)f!n«.  I'rrii.I  F..R.,  and  Mr.  Jsmee  Bwinbatne ;  treasurer,  Dr.  F. 
MotJwo  I'erlitD ;  other  members  of  ooaaeil,  Messrs.  OcoTRe  Beilbj.  B«rtIStt 
liloijiit,  \v  t;.  Cooper.  f^hcrMfd  Cowper-Oolsa,  Prot  a.  K.  iUntiH|lda, 
l)r,  A  i.t\dti.u.  w.  M,:rray  MoTtlseB,  Of.  W.  a  flqnlfe,  DTa/. 
Stmatuul,  i'lol.  titiio't  Wiiaoo. 

Votes  of  thanks  were  then  passed  to  tho  retiring  president. 
Sir  Joseph  Swan  ;  to  the  honorary  auditors,  Mecan.  L,  Qaster 
and  T.  M.  Lowrj- :  and  to  the  Institution  of  Eiectrioal  Engineers 
for  their  mnarout  hospitality  in  arantio|^  tha  society  the  fiae 
use  of  thmr  library  for  the  monuly  meetinga 

Prof.  J.  J.  Thomson  on  Badlo-activlty. — On  .Saturday  after- 
noon, At  the  lioyal  Iii>ti'.iiiion,  Prof.  J.  J.  Thomson  delivere<i 
the  fir>it  of  .1  w'liis  i>i  ioi.turo.H  on  radio-activity,  lln  tirtt 
describol,  uitii  <}X|jt:rmiL'ii'..il  illustrations,  the  process  of 
ionising;  a  gas,  and  shovt..!  nu'tlnxls  of  detecting  and  of 
jijffipiinnif  tno  detrree  of  loi.is.itiDti  produced  by  radio-active 
sul -^taiii  es  Next  c.\iilai!iu.|  cafolully  the  meaning  of  the 
term  and  the  cause  of  the  phenomenon,  "saturation  current." 
This  he  made  very  clear  by  a  useful  analogy  of  birth  rate  aoid 
death  rate,  which  is  here  applicable.  For,  taking  a  gas 
ex]x)ec<l  to  ra<tio-active  influences,  the  birth  rate  of  ions  owug 
to  the  rays,  and  the  death  rate  due  to  the  nniombination  of 
pairs  of  oppositely-chargetl  ions  tends  to  equality.    If  now  the 

Sbe  sabmitted  to  an  electric  field,  the  ioaa  ara  raseoad  from 
ith  by  ra-eottfaiuation  by  being  moved  to  tha  aloctrodes. 
The  cnnant  tbcir  prograarion  aanaaa  ena  at  most  only  just 
e(]iial  the  birth  rate  due  to  the  radfoaetiva  {nflnences,  however 
much  the  field  be  increased  short  of  actual  >(iailtn;^'.  Thi.' 
phenomenon  was  well  illustrated  by  showing  tliat  an  elcc- 
trio  liald  of  mhma  66  volts  batwaaa  th«  plataa  of  n  con- 
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■  canM  ne&ative  iom  to  a  conucctcd  olecti  otcope  lit  the 
MUM)  ntc  as  a  field  of  phu  128  voUa  icrow  aumikr  oondenser 
carried  positive  ion*,  and  so  kept  the  electiroNope  unchanged. 

Teltphonj. — The  first  of  four  Can^.n  li^i  tiirea  <m  "  Tele- 
phony "  was  delivered  by  Mi.  H.  I.a.><  \V,  lili  at  the  Society 
of  Art*  last  Monday  tvetiitig.  In  n>t:iii.i  ri<  Iml".  Mr.  Webb 
explninetl  the  (-hainccerifttics  of  ilie  iMiiind  waveH  prodiu'ed  by 
the  8|Kikeii  woi^  and  illnstr.ited.  by  tneiuis  of  a  «va\'u  thrown 
■VD  to  tho  screen,  to  v  liat  extent  the  form  of  the  wave  depended 
on  the  "quality  "  and  pitcli  of  the  voice  of  the  telephone  itter. 
TIm  problem  of  telephonic  traoaminioa  «m  neatly  expressed 
in  die  word»<  that  it  oaoristed  of  aendiiig  over  the  t«lephone 
vim  eleetric  oairent  waves  commeoniiate  with  the  aoond 
warn.  The  kotatw  dton  procMded  to  give  a  biitorical  sketch 
of  telephoby,  iatsrweaybf  in  hit  re»ftvhs  tlie  masons  why  a 
particular  instmnient  or  method  was  good  or  had.  In  this 
way  the  heaters  were  led,  step  by  sitep.  to  reofij;fii*e  thr  salient 
\  i>int*  in  imMlern  telephony,  and  uiadually  the  iii'torical  sketch 
developed  intci  u  description  of  the  most  iip-to date  apparatus. 
Next  Mr-  Webb  passed  on  to  a  luciil  tle*(  ripfioii  of  the  various 
8yt*".'.-iii  ■  '  •!  '  ■  'I  iit'i'l  ii  i,L'  np  thr  t.-U-|ilii  'li :  :ilnl  cImj'iiI  -  .uiimi^^^t 
tbcHiselio.*,  aiui  i  >  iln'  irli  jilu>ne  network  as  a  w  hole,  tmishing 
up  the  UM-tiir('  vvitli  a  ■li  -Lriptiun  of  the  c'entr:d  batteiy  syutein. 
Amongst  the  lnr_r  ruimi.jr  of  pic-tiires  projiM'ted  oti  the  screen, 
Done  ver#ni<ji  <'  m^tnii  liM^und  appreciated  ih.ni  that  of  the  two 
working  in<j<Ieb,  which  brought  home  to  tlic  nu>lience,  more 
than  any  amount  of  words  couM  have  done,  the  action  which 
takes  place  in  utagDcto-eleetric  and  microplione  iratiamiitcri*. 

Obituary.— We  regret  to  announce  the  death  of  Mr.  Stephen 
William  Silver,  in  his  Nfith  year,  which  took  place  on  the  7th 
inst.  Mr.  SiU  cr  wa*  one  of  the  founders  of  the  India  Rublior, 
( Jutta  Pcrcha  iV  Tele^iraidi  Works  Co.  in  l^tjl.  i  i  l  iiiitil  his 
death  he  continued  to  remain  it»  close  comiccii  i.  w  ith  that 
corji'<rh^ir»n  .'is  director,  chairman  and  latterly  a.s  ex'r.ii':!li;i;ir} 
diri'i  tiJi .  Ill  the  report  of  the  Parliamentary  (.'omtniitce, 
whu'li  sat  ill  1>5'J  to  inve^tijrate  the  whole  <|iie«tion  of  sub- 
marine cable  constntction,  reference  is  made  to  the  work  done 
by  McMfB.  Silver  in  collaboration  with  Mr.  L'.  Wefit.  In  his 
evidence.  Mr.  We»t  itated  that  in  the  yeat  181.J-46  he  laid  an 
indiarubljer  inMilaied  cable  acrows  Portsmouth  Harbour,  but 
the  India  Uabber  Uo.  is  umdde  to  state  whether  this  cable  was 
nanufactttred  by  the  .\leNirs.  Silver  or  not.  .Mr.  Siivere 
interssto  were  manifold.  The  LinttSNUt  8ocietj>,  ths  Koyal 
Botanic  Soaety  and  others  of  a  kindred  nature  claimed  his 
attention.  The  Colonial  Ini^titutc  and  the  Royal  Oeographical 
.Society  lo.*e  an  old  friend,  formerly  one  of  the  active  memlH.*rsi 
of  Council,  and  travellerii  in  J.'ential  Africa  "i  i  lM  u  lirn'  will 
be  the  [KKirer  for  the  lo«s  of  Mr.  SilvcrV  suuju'liy,  which, 
when  neceitsary,  took  th.  jii  ictical  turn  of  re.-jdy  a-'^istance 
towards  the  acconipliTlniu  ut  of  their  aims  In  rpc<><riiition  of 
till-  (unnection  of  llio  ISrUn  tumily  \Mtli  tlic  li:.iiiii);ilHii:  iif  tin' 

industrial  district  at  whicli  their  works  arc  git tuU-il,  this  wan 
j^iven  the  name  Silvertown,  auil  the  name  wa.*  adi')  tc-l  l^y  the 
postal  authorities.  At  the  funend  at  Letcomb  on  Satnnlay,  a 
targe  number  of  |ieople  from  the  diiitiict  wrre  prer.ent,  and  the 
Silvertown  Company  and  other  bodies  with  which  Mr.  Silver 
had  been  conneoted  in  London  were  alio  represented. 

Tlie  Forthcoming  Optical  Convention.  An  optical  convcn 
liuu  to  Ijc  licld  ill  the  Northampton  Institute,  Clerkouwell. 
K.C.,  from  May  Slst  to  .lune  ;!id.  The  president  will  be 
Dr.  K.  T.  (Uazebrook,  Director  of  the  National  Physical  LaW 
raiory,  and  amon^  the  vice-pi  > -iil<  nts  atf  tin-  l  d:  Iu>ssc, 
the  i'M-\  of  Crawfoni,  Lttnl  Kelvin,  l^inl  Kayleigii,  Lord 
Itlythswood,  Sir  William  Abney,  ."^ir  Howard  tirubb,  the 
Astronomer  Jimal,  the  Hon.  .\lUiu  U.  U.  Gibbs,  and  Mr.  Thos. 
DaUn^cr.  The  roomin;^^  will  be  de%'oted  t»  Pftpers  and  dis- 
cussions oti  optiial  subjects.  l'a|K.'rs  are  prtiniised  by  Lord 
liayteigb.  I'iljIj.  ruvntiug  and  Forbes,  Dr.  Watjon,  Mr.  Dennis 
Turlor,  Mr.  X.  U.  Blakesley.  Mr.  J.  VV.  CI  onion,  and  othei^. 
Offer)  to  read  Fapm  should  h«  sent  to  the  secntao'  of  the 
Papers  sub  committee^  Hr.  S.  D.  Chsbners,  Xortfiuupton 
Institute,  E.(  .,  who  will  he  tflad  to  submit  them  to  the  com 
mitlce.  During' the  C'ottMiitii  M  an  e.\hibiti'.in  of  o]>tical  and 
.scietilific  insttumetits  and  .uipiiuucc?  will  be  held  iu  the  great 
hall  of  the  Northampton  Institute.  It  is  hopcl  that  many 
novelties  of  liritisb  niMuufaetnre  will  l»e  »howo,  and  the  exhibi- 


tion promfees  to  be  d  great  gMoecal  and  tCNBtile  intersst  A 
lam  nomber  of  penons  and  firms  have  prmiaid  to  send 
exiubito.   It  is  hofwd  that  all  those  intersatad  will  aj^ly  (or 

membership  of  the  Convention,  the  stibscription  for  wmA  will 
He  five  shillings.  The  hon.  secrotar)',  Mr.  F.  .1.  Sdbf,  Etat 
Lodge,  Teddiiigtoii,  wU'  l.f  ^l.td  Ui  :c.  .ivo  the  names  of  those 
wishing  to  join.  X  i^  KiKiiitec  fmi  l  h;t-i  been  opened,  and  the 
total  of  gHa' .uitf.'<  .iiiil  cotiti  ibtKion.'i  now  aiiumiit.^  to  over 
£700.  Promiite<i  of  guarantees  or  donations  should  be  sent  to 
the  hon.  ttxiasursr,  »T,  K  &  Knobel,  F.R.A.&,  32,  Tbvistock- 
square,  W.C. 

BzhlUthm  of  Meteorological  Instruments. — In  former  yean 
ibe  Ko^al  M«tooroloyicalSociei>  used  regularly  to  hoM  aumal 
exfaibitioas  illostrativn  of  the  progress  nmd«  in  tlMMTt  of  indi- 
cating and  recording  all  phenOttCtM  ndmUft  to  MBtMVOlosbts. 
Dut  after  1 S07  thcfc  annual  exhibitiou  wof ediscontinned  until 
the  pri'.'-i  lit  \,mv.    This  year's  exhibition,  which  o|iened  last 
Tuesday  and  closes  to  day  (Friday )  at  .'•  p.m..  is  arrangotl  in  the 
library  of  the  Institution  of  Civil  Ktigineers,  Greattieorge  street, 
WeBtniiiister.    It  im-hideii  190  exhibit;.,  and  i.s  all  the  more 
iiiv  :  I  ^-t  i'lU  ■!>  ic  indicates  the  ever  increasing  part  playofl  by 
electricity  in  connection  with  all  kinds  of  meteorological  instru- 
ments In  thi.H  <'onnection  there  is  Messrs.  Negretti  &  Ziimbra's 
electrical  self-reconliug  rain  gauge,  in  which  the  tilting  of  one  of 
two  buckets  closes  un  electric  circuit  aiol  cau.scs  the  indic:i'- 
ing  device  in  the  building  to  rett>nl  the  proper  amounk  Tho 
tame  firm  al»o  exhibiu  an  electrical  recording  ansmomotor 
which  indicates  the  wind  velocity  b^  electrical  means  ai  any 
desired  distaaca.  Similar  apparatua  is  abown  b)  Mussra.  R.  U. 
Lownaaad J.J. Hieki.  The Canbridgie SeientiiUlnitrnnflnt 
Co.  have  on  view  a  Ckllendar  tamperatare  reooider  which  may 
be  connected  u|>  to  a  thermometer  of  the  electrical  rariitanee 
type  or  to  a  sunshine  receiver.    The  tatter  consists  of  two 
Irii^'tli^  iif  t]iii'  i>l.:titiuiii  «  in-  r)f  ftfjual  i-esistance,  both  wound 
111  /!_:  AiL'  f.ishi.jii  aii'i  :i!iHii;;<:d  si  le  by  side  in  one  plane.  One 
IciiLItii  i."-  I'liilM-'iiii  11  ill  i)l.i>:k  ef.aiiii'l.  .iii'l  the  i*[|i":  is  bright 
and  uiiciHcicili,    .V  lihc.-.  liulii  lilli;.!  w  itli  'ii  \  an  i-ii  ^)Ol\\ 
coils.   The  intensity  >if  sunslune  i-  iii..'.i>urod  l>y  ttn  iii'l.:! uti',  - 
of  resistance  between  the  embedded  wire  and  itio  Uiiit  wur. 
Of  considerable  interest,  too,  is  Mewrs.  Klster  <V  Geit^l's  dis- 
sipation apparatus  for  determining  the  rate  at  which  electricity 
ifl  dissipaU'd  fiom  a  charge<l  body  exi)ose.i  Ut  the  air.  .Mi. 
G.  Simpson  has  on  view  Kbert's  appan»tus  for  dnding  to  what 
extMIt  the  air  is  ionised,  and  an  apfMaltu  for  measuring  ihx 
aflMMint  of  radio-active  emaaation  in  the  ataosiihere.  The 
exhibition  also  eontaios  wimerooi  pbjeots  strock  by  lightning 
and  a  large  collection  of  photooraphs  illlMtlSting  Uriitoing 
etTecU.    A  large  map,  by  Mr.  Alfnd  Hsodsb  shows  tt)«  i» 
iribution  and  severity  of  Ughtaing  efiseto  in  Englsad  anii 

Wales. 


The  Belfisst  Traanrafl.~In  spite  of  u-ouble  owing  t'> 
labourers'  -itriki-?,  progress  is  being  made  with  the  lar^- 
system  of  lnuuways  now  being  conveited  from  hoi-se  t-j 
electric  timctton  by  the  Bettsst  Ooiporatioo.  The  system 
includes  no  leas  than  40  nmi»inilea.  aO  «f  wfaish  Is  dooUe 
track.  The  track  work  is  being  oinisd  out  ts  the  wfl^icB- 
ttons  and  under  tiie  saperviskm  of  the  eityaurvi^t  nf,  VL  A. 
Cutler,  the  cars  and  car  <le|iots  wID  be  under  the  tOMrviiNNi 
of  the  tramways  manager,  Mr.  Andrew  Nance,  wnib  Mr. 
W  A  H,  .McCowen,  the  city  electrical  ougineer,  is  responsiVHe 
for  the  overhead  equipment,'  fewlers,  and,  of  course,  the  powt  i 
supply.    It  will  be  ifmcinturcd  tliat  the  1-titire  .ontruet  Wi^-^ 
awartled  to  Alessra.  d.  (i.  White  A-  Co.,  who  are  themsclvw 
carrying  out  the  outside  work  with  the  exception  of  the  feeder*, 
the  (  ontmct  for  which  has  been  sub  let  to  the  (.'alleiitler  Cab;^ 
.V  Construction  Co.     A  centre  running  trolley  with  swive. 
heail  will  l>e  employoil,  and  oi-dinary  ilouble  deck  cari  withoi* 
top  covers.    In  onlcr  to  supply  the  tramway  I-wd,  large 
ex  I  elisions  are  being  cjmed  out  in  the  power  station.  At 
present  the  station  contains  six  lOOkw.  Mather  .V  Piatt  m 
one  400kw.  JohnsoB  &  f  hillips  sot,  two  I'UOkw.  Parker  se» 
and  two  lOOkw.  Pirkw  sets,  all  these  being  <lrivcn  by  BelUss 
engines.    Two  of  tho   lOOkw.  sets  Iwve  triple  exponsivu 
engines  and  the  remainder  compound  engines.   In  adiUtiqsi, 
there  i.*  a  lukw.  Ixtostor  balancer  set,  and  a  25kw.  wilnnwit 
has  recently  been  added,  the  lickl  magneti  of  vdikfc  hawn 
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«eries  lieldg  to  that  the  drop  in  the  mtddle  wire  u  aiito- 

roaticiill}  allnwfvl  for,  \!rsii>  .T.I I.  Wlii'.f  iV  Co.  have  sub-let 
the  coiiUacU  for  the  addiUtiiiiil  ;;eiii'[ritiiiL4  plant  to  Messrs. 
Coomb*!,  BurVxmr  »V  Cooinbe,  of  Bellx^t,  ami  the  WeMtinjjhouse 
Company  Thwrp  will  ln"  thre>«  l.OOOkiv.  miA,  the  ensfincss  for 
which  « ill  1)1!  f.i,-'.  ^iH  cii  \ct  ticiil  miichineg  buih  dh  the  nihik' 
linea  as  tiie  iielliiM!  type.  A  steam  cortsumptioii  i;u;ir.uitL't;  has 
been  j^iven  of  Ifijlb.  of  steam  per  i.ii.l'.  houi  n;  1701b.  pi-cs- 
flire  with  i'.'iin.  vaciiuin,  the  steam  being  superheated  to 
560  F.  The  it|ice(l  of  the  sets  is  ISO  revs,  per  miii.  \V« 
understand  that  reei]kr4K-:itiiig  engioM  wer«  choaen  in  this  ca«e 
in  preference  tosteum  turbincH  owing  tothefnit  that  the  turbine 
fauildwa  would  not  definitely  guarantee  an  low  a  xtfiim  rm\- 
MHuptioo  M  th6  alMtve  tinder  like  conditions.  The  ^i<i<li'i><:ial 
boikn  wfll  bo  <A  Bkboock  &  Wilooot  make.  To  take  this  new 
plant  the  mgiiM  room  and  boiler  honw  are  being  extended, 
and  work  on  the  foundatloos  ie  OOW  wall  forward,  noit  «f  the 
piles  having  already  ba«n  driven.  MirrIee«-Watflon  flnrface 
i-on>t<'iiM  IS  witli  electrically  driven  air  punii»  and  centrifugal 
cirpuiaun<;  pnn»j>.«  are  to  lie  emplnyeil.  The  circulatiiij;  pum[>« 
.  will  l>e  plactrd  in  a  pump  houKe  on  the  bank  of  the  river 
about  5Mh.  frwu  the  station,  the  circulatinjj  water  l(ein>; 
j'ctimir'l  to  til,'  I  n  i  l  lower  down.  Cum-nt  will  be  supplied 
directly  to  tin'  iiim  at  ftCK)  volts  in  the  tir»t  instance,  but  a 
three-phase  continou* current  .substation  in  t.'  In'  |"rt»vidod 
at  the  end  of  one  of  the  present  routes,  the  nitentioii  lieiii':  to 
transmit  tlirce  phatie  currt-nt  to  it  at  a  liij^bcr  voltAga,  in  view 
of  the  probahiiitj  of  farther  extenaioos  at  greater  dtstances 
tnat  die  centre. 

lIKfiW  Talt  Testing  Truii<Mnaw.-Two  90kw,  190J0W- 
volt  tnunfonsera,  built  by  tlie  tieneni  Elaeliu  Co.  for  teat- 
«ng  the  inenlators  on  the  transmission  line  of  tins  Columbia 
Improvement  Co.,  are  describe*!  by  Mr.  J.  J.  Frank  in  the 
£lf<-(rir>il  ll'mlil  of  Nk-w  Y<irk.    They  are  of  the  core  typ2,  the 
winding's  boitiji;  plncetl  on  the  two  vertical  leg.^.    The  low- 
ten^ii'ii  i.iiil^  -ill'  jilmnl         iii  I  lie  coiv,  and  conKi^'  'if  luur 
coils  .-tupjH^ited  (fit  |iOiXula(ij  li;i>i".  hi!it«MOid  to  the  IkjUuih  cuiv 
clump.    The  hijih  tension  ivinilniL'  .-.Mi^i^is  of  tO  coils,  imi  Ii 
separately  woumi  and  each  divi.lal  tti:<>  two  -pparau?  sections. 
This  sulxiiw^ii'ti  of  the  high  volta<:u  wiiiditi::  i.'i^o^  ;i  uiaxi- 
nium  of  4,000  volt*  pel'  coil,  with  not  more  than  i'OO  volta 
between   a<ljacent    layern.      liiBulation   between   the  two 
windings  is  providu<l  by  the  oil,  which  tlowg  through  a  duct 
■enb-divided  by  cylimlrical  diaphrag^.s  of  moulded  insulation 
into  a  numlicr  of  8c|mratu  cliannek.   This  constniciion,  by 
providing  several  enveloping  layen  of  oil,  give.s  an  insulating 
iwrrier  biatwean  the  primary  and  leoondary,  which  ia  com- 
pantirdy  tfam  but  pmmm  exccediof^v  high  dielectric 
•treogth.  To  inMire  nl*  tnunpnftetfan  tad  innilktion,  and 
to  prevent  accident  to  the  operator  by  contact  with  any  ptirt 
of  a  tank  that  could  liecome  charged  by  static  induction,  the 
tank  is  made  of  wrought  iron  with  rivetted  and  calkeil  jointa 
jiuil  ri\<-itc>i  til  ;i  i.::i.st-iriin  1iit.se.    The  cover  is  ol  i.'.t-'^t  i:iin 
.'iecuT L'(l  tn  the  t:iiik  l>y  t.^v  o  large  bolts,  and  in  ly  br  i  cailily 
ii'iuovcii  ti'Lit'iluir  Willi  ilu!  high-j>olential  tci iiiiii.ilH.   'I'lic  Igw. 
jxLii^iiLiai  teiraitialii  are  of  heavy  imulttvil  cables,  hrougiil 
-through  porcelain  bushings  piMsing  thimiL-li  the  cover.  The 
bushings  for  the  high'|)otcntial  terminals  are  of  a  novel  and 
>most  satisfactory  construction,  each  consisting  of  a  cylintler 
£lled  with  oil,  through  the  centre  of  which  ]ia8seg  a  cojiii'-t' 
terminal  ro<l.    These  bushings  are  made  of  shoit  sleevi^  oi 
sections  of  moulded  insulation,  between  which  are  placed  discs 
of  the  same  materhd,  the  whole  being  bolted  together  into  an 
.oittisht  atnietura  and  ireated  with  "compound."  The  tar> 
jnimib  thnt  formed  ore  each  futaned  in  a  aqnaio  marUo  baaa 
l|in.  tbidc,  and  the  two  an  lupported  on  a  oait-tnm  Isackit 
bolted  bat  to  the  cover.  The  up]>er  |iortioii  of  the  terminal 
extends  for  a  sntticient  <li>taneo  above  the  cover  to  prevent 
discliarge  from  the  terminal  to  the  cover  through  the  air,  and 
(fif  -eiic-'uf  discs  provide  suificientlengtliiif  iinul.ition  to  prevent 
:tiiy  1(  uka_'c  t<i  the  cover.    The  lower  iHirtiuii  of  tiio  terminal 
n  iitln  ■<  Ih'Iihv  till'  :-,urf:ni.-  ot  ti'.e  <jil  in  the  ii .in-ifoimer.  The 
:il"i\e  CKiistniciiLiii  :ir.ijw>  tlie  ti'i  iiiinuLs  tn  l>r  i>:n'lilf  removed 
lii:i;i  llir  i.nvci'  fof  .'.jif^tv  ill  ti;(iin)Hirl;ttion  ov  iii.-lan.itioii,  or 
allows  the  cover  to  bo  removed  with  the  terminala  in  place. 
WhOe  the  full  potential  of  thia  tnmlonnBr  it  1<K>,00D  volta^ 


additional  terminaU,  beneath  the  anrfaoe  of  the  oil  in  the  tank, 
areprovid&I  u  h<>rf'by  the  full  rated  ca|Mirityof  the  unii-fi  n'lm^r 
may  be  uW  at  ciihor  40,it00  or  80,000  vt»lts.  These  tciitiuuiLi 
are  similar  in  construction  to  the  main  t<'i  min  ils  ju^t  ile8cribe<l. 
.Such  high-iK>tential  transformers  are  usoii,  tiof  mily  for  gysto- 
tiiaiic  testing  of  tr;iu  ii 'iinis,  but  for  tes;i:ii;  tiit-  efleclive 
tiisuiatiou  of  triri-fim-.  ion  lines  to  ground.  A  (Jcneral 
KJectnc  Co.  triii-fmiiior,  built  on  the  .same  general  linea, 
adapte'l  to  give  lOU.OuU  volts,  has  been  nsod  by  the  Hudson 
Kiver  Wutcr  Power  Co.  iu  testing  its  :!;5,000-voli  transmission 
line  from  Spiers  Fulls  to  Si-beneotady.  l-'ollowing  are  tomo 
tiata  alHitracted  from  a  rep>rt  dotHjUng  tests  tlutt  WOTS  mado 
on  this  transformer : — Exciting  current)  0*06  amperes,  or  3*8 
per  cent,  of  total ;  energy  eurrent,  &7i  amperes,  or  3-2  j>er 
cent  of  total :  core  Um,  1,600  watU ;  total  loM  «(  full  load, 
2,500  walla ;  regulation  at  100  per  cant  power-factor,  2'2  per 
cent,  ;  efficiencies,  1  [  full  loa<l,  'J^  'i  per  cent.  :  full  load,  95'2 
]>er  cent. ;  i  ioail,  l)4-t» per  it!nt. ;  J  loai.1,  9D'2  per  cont ;  ^  load, 
S8-4  par  cent. ;     load,  7-V8  par  cent, 


■UTiroB  OF  SCIBNTIFIO  aOCIlTlB8» 
Te-iaj)  niMT,  Hiirtfe  inn, 

NuTlnXAt  PflVolCJkb  LMMtATOn. 

a!»f.wt.  Ma»tbig  of  the  Uanaral  Bet«4  at  Bushir  Haa«e. 
iMinminoN  orBucTTBicM.  Rnoixioib*:  MMCHiumut  8iri>K\T>t'  Skctiok. 

7  :¥>  p.m.  Mectini'  in  th«  Municipal  BclHielOt  'r<sehnul<Mn.  Paj^ 
to  be  iMui  :  ■  Hitih  Tension  Switch  Ocar,"  bjr  C.  It.  81.  Jeim. 

NbKTii  Eaoi  C<u»i  iN^riii  Tio.N  <  1  Em.iski:ux  >\ii  Siiii-nt  iLi>Fn«. 

7;,'W  ;>.ue.  Ornrml  .MMMinn  .it  ilif  LiUrary  nod  I'hilOBophioal 
HucKt;.  Wftijmie  road,  .S'c»c»«»le  on-Tyne.  Included  ia  Um 
bnainaM  of  t  be  t<TeDiiig  t«  the  dkcawton  gn  Hr.  t.  F.  0.  SnaU's 
Papcroo  "  A|>plirntionof  filcctricit]:  to  ladnstrial  ParpotMh" 

uamoa,  Kano  uta. 

K0\M,  Ijl^^TlTI  TION. 

J  pm.    Aftcniooii  Locturo  II. :  "  KlratrK-al  Propcrliss  of  Iladio- 

•Mive  8ubi<tanc«s,"      Prof.  J.  J.  Thuii»H>n,  K-HA 
'It  ,~  ..i.v  Ti        f  roi.t.KiiK  SriKNTiKic  Sooamr. 

:  ■  ;  iii     M.'.tiiiy:  ;.I  iss  Hjih-iitrcc*.     I'.iper  la  be  Nads  *'Ind^ 
[letuieiii  CoDa<>n9tnii  I'lani,"  by  C.  Day. 
MONDAY.  Mareti  SOU). 
iNSTrri'Tiox  or  EuicnucAL  Exoixkkhs:  NK«rcA)«n.ii  Local  Skctios. 
r  .jr'/z.M.  ItoMlaf «l  tb« DiiriiaBlOoilafa of  Saianoa.  Tbaloltowiaf 
l'»|Mr  wHI  benai  I  ■'BbatfieallHilvca  UAi."  bj  F.  a  Honk 
BaCRTT  or  Abtk. 
f)  p-au  OsttMtr  Lector*  IL :  "  Trl^phoit)  ,"  b;  U.  La«i  Wslib. 
TUnDAT.  U»nh  Sin. 

liovit.  Inktititkoi. 
:  ju.m.  AftemooD  Leelan  L  on  "Vibtalion  ProMaoia  ia  EngiDaar> 
ine."  by  Prof.  W.  K.  tklbf, 
THURSDAY,  HartJtl  3AM 

Wl>H»;Hm  <:  !■         ivi.  1  )|  .  I  .;h  1  E."iill>'>^PBINO  S<K  1 1    ',  . 

7^3>ifMi    Mwilinn  at  th>?  Wolvvrhampion  TiwliiiiBul  School.  t'«p«r 
to  be  read  :  "  Pumping  Machinery."  by  E  C  K.  Marka 
ISfllircrioN       Kleitricai,  Hs>ri.xi;i;r.i, 

S  f.M.  Ordinary  riKncral  Moetlnx,  when  the  dil^«as«ion  of  th« 
MIovriiw  )'u|H'rr,  tvad  on  March  t*.  will  lie  taken.  I)  "On  the 
Rffeot  of  Heat  on  the  Kl.  'tniMi!  iiti.it  Mechanical  Profw>rt!*<i  of 
Uieleotrics,"  and  "  Uii  -.hi  T<  riip<  lUnrt'  DiKlrilul.u-i  m  itit- 
Interior  of  Field  Coils,"  by  E.  H.  iiayner,  cvmmuniealed  by  Dr. 
R.  T  01a;t«l>ro«k.  K.K.S. .  (•i)  "  On  TemptiaHia  Oonaa  and 
tb«  Ualiog  ot  Kkctrieal  Modiioery,"  by  K.  OaMathmMt. 

FSIMT.HUlkOatt. 

Pnmcjti.  SocTRTT. 
;  li.rn.  Meeting  io  the  Pender  Eloctrical  lAhoralory,  University 
('ollese,  Oower  street,  W.C  ,  by  the  invitation  ot  Prof.  J.  A. 
FleminR,  F.R.S.  A^^enda.  (1;  "  Sou-  en  the  Vpltagi?  Uatins  of 
an  lovprted  Rntary  Cflnvetler."  1^  W,  C  Clinton  On 
the  flax  «>I  LiRhi  frora  tha  £lectric  Arc  with  varying  Power 
B^priy."  B!r  O.  &  liihe.  (S)  Iha  AfpHaaiiatt  «l  ibe  Cyrao 
Mlvaadttie  Oatmnlnaliiin  ol  tiia  OaidMMt  el  OoupUnK  o( 
CMIIallea  Transformera."  By  Prol.  J.  A.  Ftaniac,  FJjI. 
Elblfaiilon  of  Cymemelaft  aad  oihar  inBtramanls. 

Rc<iH\  EviISt  KIIIN<.  S'lllKTV. 

g  li.m.  MeetiDR  in  the  IJenn  ltailding«,  Hir:li  Jrwit.  Uogby,  when 
Mr.  J.  T.  HUlon  will  deliver  the  third  and  last  o(  his  course  ot 
bNlanSOa  "Tbe  Minute  Structure  of  Ustala,'* 

IttI)*!.  I.<i»Tl>l  IiUN. 

9 B«wi«  Diiggana  by  «r  OUfar  Lodga,  FA&,  en  "A 
FsflBMiaBa  count" 

sAxonn,  mab  astt. 

ItOfAI.  IXsTlTCTION. 

«jLBi.  AttanwoB  Laetofa  III:— •'Blcctrtaal  FropettiM  ot  Bad 
aaUta  Bababnota,"  Iv  Frol.  J.  J.  Thanaon.  F  Ji.«. 
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W1BILB8S  TKUUmun  U6UCI8. 

Vt'i-  ^h  c  l  i  li  w  :lse  conilitions  of  the  mtHiei  forms  of  licoiu-c 
wiikh  hivf  Ijceti  j  iep«re<l  \>y  the  Pofitraastcr-General  iti  aecord- 
ance  with  the  tcrii.s  .'f  the  Wireless  TclcgtBph  Att,  li'Ol.  Thr 
text  of  tlie  Wireless  I'elegmpJi  Act  was  given  in  our  mme  tor 
October  14,  19015.  Three  model  foitns  of  lirence  h:ivo  heeii 
issued,  entitle*!  "Commercial,"  " Kxperitnental,"  .inil  "  I'rivalc 
Btisinesii  "  re»|iectively.  Tbe  proaniblo  of  tht  "  Coiumercial " 
licence  gives  the  liceoMe  authority  to  instal,  work  and  uk  a 
tystom  of  wireleH  telegraphy,  the  "Ezperimentnl '  licence 
sutborues  the  me  of  m  syitam  of  wMeM  tolegnpby  vith  the 
sole  object  of  coodncting  experiment^  whilu  the  "  Private 
BmiiMa*  "  lieaoce  mthoriMi  the  ereetieiii  of  lUtionc  a*  epacilied 
in  the  aebedule  to  the  licence  *iid  for  uenagea  to  he  tratw- 
nitted  only  between  those  slatione. 

The  following  is  the  full  t«.\t  of  the  "  Conimcreial "  licence  ; — 

I.  Inlfri-rtliMion  t  '/'iii'f.— Id  the>e  pre-  :  ■•  .ITI  .  ID  llie  »i;litH( n 1 1-  h  -tt  j  ' 
th*  finUviriDg  woriU  ami  ■!X|;ric<»ivu(  AtU  )iar«  thi-  mtci.iI  lumuDga 
IxnfaMlUr  ntigtiKl  U>  On-m,  ubIhi  tbva  he  mivaeihiaK  either  in  the 
nefaliet  or  ContMit  rcpaniaat  to  raeh  MUtraeUoH  (that     to  ut)  :  — 

Tno  «xi>ies-sion  *' winleu  t«leKr*I>)iy '' hw  tlMOtmt- iti<'atiiD)(  ut  in  the 
Wir»l«a  Telf/raphy  Act,  19W. 

The  term  ••telrgriph ''  hu  th'-  w»tn«  indaiiiai;  as  in  tbe  TclejjTajih  Act, 
1869. 

The  expr.'soiou  "  naval  ugaallii  (•  "  nuaim  >t^aUilig  by  Incaa*  of  Uiy 

Nary,  la  twcvn  «hi{i»  ut  Hia  Majwty  s  Nary  and  MKni  itathmi,  or bitiraaa 
a  ship  of  Itta  Utfattj'a  Hvty  or  a  oaral  station  anJ  any  other  nirelea* 
ttlexraph  statioD  wbotheroD  ihore  or  mi  auy  nhip 

tTk'  (xspieaaion  **tb*  AtoMty  "  bomm  ib'«OouiiiiaHin«n  for  oxtcntiog 
t:io  .11  r,t  i/)rd  HUh  AdmlttI  «r  th»  Uattod  Xpfldaoi  of  Gnat  Britain 
and  Inlanil. 

Ika  wjiMrinna  "tho  IntMliatioBal  lUigmpb  ConrenlieB''  awl  "Um 
InlanwtioiHl  T«li!|tt«{>h  BcmlMioM  '  neaa  rr»ti«ctivi.'ly  tk«  laMiMtieBal 

CoDVeDtioii  of  St.  iV-tenburg,  •Uui\  the  10th.22u<l  Jaly,  191b,  aad  A* 
Serrki^  Rtgiilatiunw  maile  thirreuniler.  and  incluJe  leipectirrly  txxj  nodi- 
ficatiinis  of  tho  CoQTentitm  or  Ke>;ulatio[i^  iua<le  froiu  liiiiv  to  time. 

2.  Lirtnct  lu  EfUMUli  a  HiiAttm  0/  ir»Wf».i  7V<y/viy.Ajf.  l  i  .Su'jjei-t  to 
the  proTtioiui  uf  ihia  iU'J<'iiture  the  ImiriMO  thall,  dnriog  th*  term  or 
pariwl  ooniiuuDi'itig  od  the      day  of  ,  one  thousanit  nine  hundred 

and  ,  and  tcrminatiDg  on  thr  thirty-lirat  dtj  uf  July,  one  ihouaand 
Dlue  hundred  and  six,  hare  licen^-e  and  ixruiiMioB  tkvtn  the  t'oatinaatrr- 
GeuenJ. 

(i.i  Til  I'l  .bH'i'i,  ioatai  and  work,  fur  the  parp"""  h';:.  iiiafrvr  n.^  ii- 
•....-lOii,  jt  ■.  '!■  -t  ttiLiiii  on  ahore  sptfLitit'd  in  the  .S.  liv.li.l-  Ij.  ii'l..,  n..!  ui: 
b«ud  lailisii  tijips,  apparatui  for  nirdrn  telegraphy  ui  I'ue  kiad  u.iFtl  in 
the  ayatem  knowu  ts  the  »v«ti;ni  of  wireleaa  telegraphy  (whirh 

at>par«tus  i^hmioafter  ref«-rit;'l  to  at  "  tl-c  licenaed  apparatus";'  proTide<l 
that  the  ■{|iaiaiiia  initalled  at  each  atktioo  ou  ahore  ahail  be  of  the 
character  spoeiflod  in  the  aaid  Scb*dnl«3]>poute  tothe  name  i>r  not  h  auiion. 

(ii.)  To  tnu»»ioil  and  r<-t<-i\v  iiiennag'"  Ky  means  of  witilf»  telegraphy 
between  the  »i>l  hUi  .m^  an  1  si.ije  »■  v>  n  lu  i  to  transmit  and  receire 
bctWMD  oiM  ol  the  said  stattona  and  auutber  weaatt^  incidenlkl  to  00m 
mimif  tioM  batmo  tiia  hU  aiatiMii  anl  tUf*  at  (N,  t>at  d«  «die' 
meaaiaea. 

(iii.T  To  SMNiTC  notiey  or  ulh<'r  viiUiable  conaidcration  for  or  in  r«8p«ct 
of  fht  IIM  of  tiw  ll«en»id  ap[4ratut  .<r  for  or  in  it-kiwctof  the  transmisbi  jd 
or  receipt  by  tueana  of  the  said  ap)>ai«tni  of  nie«Mig«a  betWMa  the  aaid 
atAtioD*  and  Uiips  at  uea. 

(2)  Tile  Heeiisw  h.  forc  ri-^tii!lii,^'  llii  li.xmipd  iif>)>aratna  ujwn  any 

British  sill  [I.  ^'im'  I'n  :rii .  1. 1  1  ;■  rjrr  li  ii'itnu  .i|  '.fie  name  <>f  sucti 

tbip,  the  period  for  which  the  anparatiu  is  to  be  inftalled  and  the  Mveral 
piiWataiBianlatiaa  toaaebaiipHataa  aimiM  ia  llw  tabadtik  bemo 
iiadtt' tha  iMtdIng  "  Obanwnr  <r  ApfMiatw." 

5.  ntitru-tioiu  on  Vte  oj  .0>/>-uo(uj>.— Tho  liMg«ada|iMntaa  (hall  not 

be  uw  J  >>r  tbe  li»ii»e«,  or  by  any  other  (leNon  dtbOT  OA  lii*  behalT  or  bjr 
hi-  jxTiriunivD,  for  the  tranami«aioD  or  receipt  of  me^gea,  except  Dtaaofiex 
a  ith.ii  -  d  bythia  indenture,  and  iu  particular  the  lioeuaod  apparatus  shall 
not  be  ns«d  for  the  traDamiasiuu  by  wiieleait  telegraphy  of  any  telegiaui  I" 
or  fnini  any  Britiah  (KiaaauioD  or  protectorate  or  loreign  eonntry,  either 
directly  or  by  nieaiia  of  any  lottrmcdute  station  or  statiuns  (whi  tlicr  on 
dioro  or  on  a  ahip  at  aeai. 

4.  At  10  Ii>trrference.~\l\  The  lic-vitsco  shall  so  work  the  licensed 
■fiporatua  nut  to  interfere  with  the  working  of  auy  wireleaa  telegraph 
stadon  eotobKahad  in  tlw  llritUh  I»Un4ii.  or  the  territorial  watent  abutting 
on  the  itjets  of  the  britiah  Islandt,  by  or  for  the  puq>o*rB  of  the  I'oel- 
;iiaster-Gtrneral,  or  any  depmtnient  of  His  Majesty  a  GoTemment,  or  for 
coniipercul  puriniao.  and,  in  u'ar,  nith  tl.':  tiauaiuisnion  or  leceiptuf 
diiy  iDeii»iii;i»  b»twe>  n  or  at  Wlr^l.•K»  !■  li-Kruph  •tJiti«n»e'.t«bli»br«l  aa  afi^r.  - 
sud  on  iiuid,  and  wireiciu  tckjjiuph  stations  eotitbliahed  ou  ihi|ia  at  ata. 

(8)  Vhh  a  riam  to jMnntivg  imA  MirfmBfleaa  ■fdmnM,  Aa  ligaiiMe 
iball  comply  wftb  all  dirtctioin  whuh  aliatl  be  fjjlvea  to  the  liaeaaoe  by 
the  rc!.tin«itcr-r.i-D>  ra!,  an  t  with  all  rule>  presrnbe.l  by  tht  Pi»thia«t<'r- 
Oeneial  fot  oi  v  rvan i  L-  I'y  hi»  licmj'  V*— 

(a)  With  ref|i«ct  to  all  arrangemenla  to  be  adoptad  lot  tha  Dnruiae  of 
avntMty,  «r  aaaUinK  tha  tactiiK**  aichuiitl     aMaai  «r  the  lWm««l 


a(i|iar«tii*  to  bo  dbtlBgabhad  from  thoa       >fTg  tnm  aay  athv  ■«•• 

less  teletp'Bph  station  : 

{Ui  ^\ith  respect  to  auy  alternatiua  of  BMMfta  irilidk  dlO  PaMaaiM* 

General  may  think  ner««sary  ;  and 

|r)  Generally  with  res|>(t.'t  to  iiaiithlfl  ialMHwaaail  lielWMHWMi  wIllllMa 

telegraph  station  and  another. 

(3)  The  licensed  am<aratoa  thall  OOt,  without  th*  conMat  of  tho  POtt* 
:i  ..iatcr.Oeiieral.  be  aJlrieil  or  ntodlfied  in  reaiwct  of  any  of  tha  paiticDlatl 

mentii>D«id  in  the*chc<lulc  hereto. 

(4,  Th'-  licensee  shall  at  all  timeH  indemnify  the  Pflstmaater-tJenrral 
againnt  all  actions,  claims  an  !  <l>-nut:r!n  whi  '*:  mir  l>c  btoacllt  or  lltada 
by  auy  oor|ioratiuu,  compinv  .  r  )><'r-i.n  in  r.  -pi  t      aof  huaty  Bliriag 

from  any  act  lieen!(#d  or  ptrmir.td  by  ibti.. 

J  f  .1  I  I  Vi  !,■  Sij/nalling.~il)  Tho  license*  'hall  not  by  the 
tiansmiMion  nt  any  meaaaga  by  m«aDi  of  tlie  licensed  apparatus  or  other- 
wine  Iw  tha  oat «{ IhaUeeaied  appanttoa  iaterfin  wMi  aaval  aunalling. 

2)  The  Hoaane  «hall,  if  ao  raqoired.  ia  writing,  by  tbo  Admiralty, 
Ctaoe  to  ti>e  the  1icense<l  apfMratun  for  niich  |>erio-l  mot  exceeding  two 
iioara  in  any  one  'lay)  as  may  be  specified  by  the  Admiralty. 

i3;  If  the  Adniiralfs- nrp  of  .".pinion  that  rh«  wf  i-kin?  of  the  liceniwd 
a)!paratu«  at  any  attiiMi.  ^|» .  iii.  i  m  iIk^  ^.  lir.Iul.'  li-Teiu  ta  inconaiiiteDt 
with  the  fre«  u«e  of  nara)  aigualiiug,  the  licenmi  «hall  when  reijuired  in 
nriring  by  the  t^Mtmaatcr-Geoeral  so  to  do  cloae  the  said  atalioo. 

(4  J  There  proviaiona  for  tb«  protaetioB  of  aa*;^  ngnaUiiia  ahall  be  con- 
atmoA  to  be  withont  pngodke  to  the  gtaacaUv  af  aay  othar  jmniioaa  «( 
this  iadaatara. 

6.  /.iccnixe  to  Obi^  ii  f  fnterniili'iiuil  ^L>at•c«^IOM  <i<ui  Rtgiilatioiu. — Fof 
the  |>iir|«o»e  of  this  iiidentuf  the  licensee  ahall  observe  the  Inteiiiatiunil 
Telegraph  (.'onrcntioo  and  the  International  Telegraph  Uegalatinn*  ao  far 
as  the  said  CcDTention  and  Regulations  apply  to  wireless  tele^sphy  is 
coomtoD  with  ordinary  laud  and  submarine  teiegraiihy,  but  tbe  proriaioos 
oftfaaaiMBiCBlatlaMiD  relation  to  ataMphaM  MilivayhT  ihaU  aot  bt 
hald  to  apply  10  nfNlaa*  telegraphy. 

7.  M<>S'igfi  to  irf  /iviMxBijnerf  iritltoul  Favour  ur  Prc/cwnce  — Subj«t 
to  the  |>rovi»iuiu  uf  this  iudouture  th*  licsasix  shall  transnut  meesage*  by 
means  of  tha  liaaoitd  afipaiataa  an  aaaal  taraM  withoat  favoar  or  pi^ 
fereoce,  nhathar  aa  laami  ntia  af^Bhai||a,  ardar  of  tnaaiMm  «r 
oihcrwiaa. 

8.  ATefss^ey  on  Him  Majetlu't  Setriee  to  hnvt  /Viority.— (1)  It  ac-1 
whenever  any  de|iartment  of  Hia  Majesty's  Governnient  shall  re<]uirr  ttie 
lieenx-e.  hix  Kervaula  or  agetiti  to  traoaniit  by  means  of  the  iicesM^ 
apparattia  any  OHMaagie  ou  Mj^pist)  s  s<trvivc  (iBcludiag  mmttgia  to 
and  hum  aUps  of  Hii  M^jaaty^  wry)  «ueh  nMtaqtM  ahall  hvipnsiin 
liver  all  «dur  aiaMgei,  and  tho  liceaiee,  hii  aarraata  aad  agaiti  diaU, 
ox  aooil  a*  rtaaouably  may  be,  transnut  tli*  same,  and  ahall,  uuti^  tnat- 
tuiiMan  thereof,  su»j>cnJ  the  tran*fiii«sion  of  all  other  mcaaagea. 

y'i)  In  res(ic<:t  ol  tiiessagoi*  trsusmitlad  an  bshalt  of  nia  li^ein* 
Goveruiuent,  th>:'  lic>:n-ti:  >hj;i  '.iirgt  lalaa  Bot  m  aiBMi  af  half  l(  Vl 
rat<->  rhatged  to  the  ordiuary  public 

M  I  M  1  .  ei^M.  «1mU  Mt  ba  aMiiM  ta  dilai  aay  Bowjinartfaa  la- 
t  oi  tie  fUBpaaaioitoflliatiaiaiiiaaiaaof  laawagM «a albmiW 

9.  Liccnacir  to  lUetivt  StfnaU  ^  DsMrm^Tba  liceDMc  shall,  so  (sr 
as  iHis'iible,  receive  frmn  ships  aad  U(bt  aiatioaa  all  nqomta  for  aaaistac  • 
And  all  >i|fuals  of  distreis^  and  ra>nmnaaiil  than  with  tha  Itaat  bomiMi 
delay  to  the  proiier  anihoittiea  by  naasaof  tha  QMNoad  appaialBa ar  any 

other  meana  in  his  puwer. 

10.  /.ite>i«e  to  f,.,i.'<,j,  i.n'..u  s,,',,,  ,-f.  -Tba  Uwnssi  ahall  aaapky 

IttitiB'i  subject*  only  at  bis  atatiooK  i.ii  ^li.jie 

11  J  nil  .^if)»u  at  ta  .Secrei-v, — THi  <-.-im'i.-  sliall  not  .livulfi'.'  l^j  »liy 
peiTtoii  \other  than  pioikarly  authoriaod  otticiali!  of  His  Mueaty's  Oovem- 
nient  01  a  compe  tent  Isgal  tribanal),  or  make  any  oaa  Waatwar  «f  aay 
mcM*g<'  omiug  to  the  knowledge  of  d)e  liceaaee,  and  tranamlHod  by  MmI 
signalling  or  by  any  system  of  wireless  telegraiiliy  proviiled  or  maintained 
by  or  fjr  the  purposes  of  the  I'ostmaater-Cicnenil  or  any  lejArtmeDt  «t 
Hi-  Majesty's  Government  or  by  any  licensee  of  the  I'ostmaster-Ofiieral 
other  than  the  lictusei ). 
12.  H'ljulrrt  11}  JJf\Mjtj,i  (e  ht  K'pl      All   -ntmsAf^  tranciiittod  by 

uieaiis  of  the  liceiiscid  apparat>i-  'liiil  I  ]  iei1  ::i  Mill  in  repster*  toV* 

kt'pt  by  the  licensee  for  that  pur]>oae,  aud  m  !>ui.U  lagisten  each  of  aurt 
maaaages  shall      accuuipauted  by  il»  ideutifpug  number  and  date  aad 
full  partienlar*  of  iU  plaee»  of.or^(ilL  ami  ultimate  deatiuatioD  aadtaeb 
further  iiarticulars  aa  the  I'ostmaater-Oeneral  shall  from  time  to  lime 
reaMnaiMy  retpiire  to  be  shown,  meaaagtti  on  His  Majesty's  service  beisg 
in  »u:h  Truisttei    lislii>;,nt!"?i..!  frfti  tther  meuagea.    The  liceiiaet- »hal. 
preserve  ill  UM-  i  'u<  --^-^y  '.intiA  wri:teii  and  printed,  and  tranaerii'ts  of 
tiM  ••atits  and  All  oiLei-  |"at«.r»  li»r  oUili  penod  aa  i«  from  time  to  tints  |it*- 
ai  ribeu  by  llie  International  Telegraph  Uagnlations,  and  each  rvpaun 
aud  uirMiage  t■■l''r^  ahall  be  o|ien  to  the  inspection  of  the  Faatiua«tW^ 
ticucial  or  his  officers  thereto  authorised  at  the  'n  s.!  office  of  tba  ttcsaaas 
iu  between  the  hours  >  1  10  a  >u.  lod  Sy^Bkaa 

every  day  except  San<lay  01  a  elatute  or  g«oersl  !ii>lii!iiy. 

13.  I'liutr  fo  iVwrjii/i/fei-tifiicrn/fo/ii'fi'  '  I,t7;  1  ini>.  — Tilt  I',  stu.istet- 
t'penerttl  aud  bis  en^'itieei'.  ^ud  agents  m^y  fi  oni  tm  i-  t  1  '-iii;.-  lud  ai  all 
r<  a»ODable  limes  ml  r  i:]^ni  all  or  any  o)  the  siatims.  ilfi  .  1  »ii  i  wnrkii  in 
the  poi^^-iiion  or  occupation  of  the  licensee,  «iiliej  »uieJy  'jt  jointly  with 
any  other  ]>er!iou  ar  |ianana,  far  the  porpose  of  inapecting,  and  may 
inti-.vl  auy  8p)«i«tUI  Sxad  ar  being  in  anch  places  reeii>ectively  for  th* 
liutpoM- ol  M  iiiliug  ami  ro.-eiving  uKM^ges  by  wircle«^  •.  lei;r»|.hy  ind  t\\ 
oilier  telegraphic  instruments  and  apparatus  fixi  '.  .r  b.  inv;  lu  sotb 
Station*  rxautxiively.  and  the  woiinng  and  oaor  of  inch  apparatus  aad 
tdaRtapibic  InitianiMtt  i«i|iactivaly. 
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14.  (1)  Interfertnet  vith  TeUffraphk  Lin^  n  ct'  PmtmaiUr-i\ncT:d  ^ 
AU  wpMBtiu  Daad  or  inteailcd  to  ba  cuwd  br  tha  licanBca  almil  he  w 
MHtia,  iai4»  plmA  and  iuaI  u  not  mther  diiMtl;  or  by  naaou  «f  tb* 
C Mr  mr  nMntf  to  inters  r-  with  the  eSiH«tit  or  ooOTenitDt  main- 

may  from  timt  to  time  rx:»t,  ur  which  it  is  {irohible  that  iiiv. 
FHtOMttr-Onuml  nay  have  oc«axi<ni  to  erect,  place,  ftx  or  um,  or  to 
opaMMiiirHabliiwtoTiikordamaKeortorUk  of  lattctanMiria  th* 
•flant  or  oea?mitat  w«tk!ii«  or  user  thervof. 

(2)  In  l  aae  any  tolcf^phio  line  ot  the  Pottmatter  Oeneral  ahall  be 
dauUKnl  or  tbe  oflScient  working  cr  oarr  thereof  ahall  be  wholly  or 
partially  IntmnjvbpJ  or  oth(<rwi»i>  intcrfcrenl  with,  anj  llie  i  npuccr  in- 
chief  for  thf  tini-j  bi  iuK  .if  the  IV-wt  Offi.  e  «hal]  oertify  in  writin>;  under 
bis  bAud  thitc  auch  4antagii,  interraptioa  or  interference  baa  beea  caiuail 
^nnty  or  tndirvctly  by  any  appivratua  uand  or  intended  to  be  oaed  by  the 
Ueeaaee,  or  by  aaythin/t  done  by  or  on  behalf  of  the  Ui«d>««  In  relation 
thereto,  the  Uceniee  ahall  mt  demand  jtay  to  the  PoatlMMtar-ttcnrral  all 
coats  that  ahall  be  raanonably  incurred  by  hint  1b  npalxiDg  soch  damage 
and  in  r»inor[n^  or  alt^rin;;  su 'h  telearapbio  line  ao  aa  to  rp«tore  the  lanie 
to  f  ihi  itnt  working  ord.:  r,  nA  in  adding  thereto  or  aubsti-.ui  iuL-  then  f  ir, 
either  tumporarily  ot  permanently,  an*  othw  taliwwilkic  Una  &  the  laid 
wkginaar  aWl  certify  tint  nch  wUiiioB  vt  mtotUntfam  ia  tmwiuMt 
Nquinad. 

(3)  For  the  purjioMa  of  thie  artidi!  tlie  eipreaaion  "  telegtaphiv  line  " 
haa  the  aanic  meaDing  aa  in  tha  Telegiaph  Act,  187R,  and  Die  azprimion 
"  talegrat>hic  line  of  the  roattnaatar-Ueni<n!  '•  inrtittlps  a  ti-l<"„'r»phic  line 
belonging  to  or  worked  or  oned  bv  the  r  Mtiii««trr  i  iim  ril,  cr  i  oi-»truoted 
or  maintained  by  him  f»r  any  Jep»rt?iirtit  nf  tlip  Uararnmeiit  or  other 
body  or  fi«r>M>n. 

lo.  I'riKitioiu  of  any  WirtU't  Ttlegraj'ky  tom-ention  to  be  Obterrvt.— 
It  Hia  Uiuaaty'a  Oo*«nigMa(  adhm  tat  &«  United  Kingdom  to  auv 
Intamational  CoaveBtim  «K  tb*  aubiect  af  wlrelaea  telegraphy  the  licenm 
xhall  obeerTa  at  all  liU  atationa,  wbrtliiiT  in  the  tSritiah  Ixlaod*  «  M 
Itrttiah  sbiiM,  the  pruriaiona  uf  «uch  ConrenUon,  and  of  any  datiUtd 
rogulationa  made  tbanander  for  carr}-ing  aocb  provialons  into  oowt. 

16.  (I)  R'j^altitt.—tht  liceitiee  ahall  |kay  to  the  Poataiaiiter-Gaaam)  for 
and  :ti  reapoct  of  the  liceaM><-  firrcbv  jtrinted  a  myalty  vt  £\  p^r  »i>i:um 
ill  r»»iir>'t  nf  nirli  sisti.in  aud  a  rriy4ll\  of.'y..  |iit  .iiinijiii  in  re»i>;'s  t  ofri  -K 
Bntuii  aliip  at  orou  board  of  which  the  lii'«n*«d  ap[iarac(ia  iii  inMailed. 

(8)  All  njalttat  pmoUo  wmIv  tliia  indentut*  ahall  ha  |ia\-abla  upon 
tba  quartar  day  flnt  OBmiiw  aOar  Um  date  when  tbe  licenaed  apikuatoa 
haa  been  in«ull«d  at  uy  ftlHQil  «r  OD  haanl  ua  MtWiaUpo^  vn  the 
aama  qnartor  day  in  eodk  ■nof^oilliig  jw. 

n.  Lictnct  ml  r,  fc?  Urigned.—Except  with  the  conaent  in  writing  of 
the  Poatmaatar-liencia]  tha  lic«o«e  ahall  uot  aaaign,  underlet  or  otter- 
wiae  dUpoa«  of  or  admit  any  other  pmon  ff  body  to  wrttfiBttt  io  tlio 
teMflt  of  tbe  lioeooaa,  imrera  or>ntlMiiiiM  kmbjr  giaafi^  or Mj  of  aaah 
IUMKa«|  powera  or  autboritiaa. 

<l)AMItr  to  lahi  Poftettkn  „j  f  Vuif;,.;  .-i;..;j,j,„(u>  uj^.'igmeT- 
|WCy.— -B;  Mill  wbeuerar  iu  the  opiuiua  jf  oti*  uf  Jilejeiity'a  Trinoipal 
Secratariea  of  State,  an  emergeoey  ahall  have  ariaaa  in  wbiob  it  li 
dieot  for  the  puWie  aarrice  that  Hi»  Majeaty'a  Gorarameut  akaU  h«Ve 
control  o»er  tba  tranamiaaiun  of  nieaaago  by  the  liceuued  apparatus,  it 
sh»l^  be  liiwful  for  the  aaid  .S««retary  of  jute  by  warrant  under  hia  baud 
Je^'fee' csuea  ao  rondi  of  tbe  liot'iiaed  apparatua  ox  '-i  within  tV. 

territorial  wat«ta;ther«o«.  or  any  part  r,,'  tt,-:  h,  onicd 
ommlH  n  ne  tokan  poaeeatdon  uf  in  tbe  name  and  ou  behalf  of  Hi» 
M>\iaaty.  and  to  be  need  for  Hia  M^aaty  a  aiirvlca  and,  aubject  thereto,  for 
aueh  ordinary  aerTjoea  ea  to  the  aaid  .-i^mtarr  of  SUte  may  urea  St,  mmI 
io  t!t«t  .•vent  any  |»anK  n  authcrisf  I  by  the  said  Secretary  of  Stale  may 
i:i:Ui  upou  the  aUtioDn,  otti>i.i  unl  ynnka  of  the  llcenaeo  or  any  of  theaD 
and  takf  poaaoitaion  tbeiMi  and  use  the  aama  aa  afoiwtid. 
^)  One  of  Hia  M^'eaty'a  Principal  aecn-Uriea  of  State  ri,»v  i>!i,  n  he 
OMMtdera  »uch  an  emergiiicy  aa  afort^uud  to  have  arlaen,  Imtmi  uf  ukuig 
pnaaewlon  of  the  aUtiona,  offioae  and  workaof  tlM  lUeeaee,  or  any  of  them, 
.liri  ct  m  leutho/iaeaoch  persona  at  be  may  think  lit  to  aatunie  the  control 
of  ttia  tranamiaaioB  of  maaaagea  bv  the  ItifBnw!  apparatai.  fither  wholly 
or  partly  and  Id  aueh  nuunar  aa  h-  iii«v  dirf.  t.  and  ,nvh  :«t»ona  may 
enter  upon  the  UnoMe'e  jpteuiaea  accordinglv,  or  Uit  aaid  Wretary  ol 
Srft  "NS  ""y"  *"  "tail  «o  iiim  or  any  pciion  aathonsed 

Bjr  bim  *I1  niHigM  tMMared  iar  tnuiMnlnion  or  arriving  by  the  liceuaed 
apparatus  or  any  claaa  or  claaaca  of  aoi-h  vo^'ea,  to  atop  or  delay  the 
traasmiaaion  <>f  any  meNaagm  or  deliver  tlu-  muo  to  him  or  hia  agent, 
and  generally  to  obey  all  auch  directioua  with  rvfatanco  t«  tbe  tnaeniMioii 
of  meaaagea  a.  the  8«cirt*ry  of  State  may  preagfib*,  ud  tb*  lieeotMaliaU 
oliay  and  conform  to  all  auch  directions. 

(3)  In  any  auch  caac  as  aforeaaid,  if  the  licettMs  ahowa  that  during  tlie 
axeroaa  of  any  of  the  powers  aforeaaid  hi*  receipta  for  the  iioeueed  apna- 
rattis  irith  T«s]y<".  ti.  whiib  tha  aaid  |iowers  have  been  «(MeM,  hare 
'"1,"  u."^"  "''-''l''"  ffT"  'he  nmv  aonrce  darioff  a  OoimiiNailiBg 
Jienod,  Hia  llyeaty  a  Uoverntiient  shnll  ]«v  to  the  liocnaoe.  aa  coiupeuaa- 
«•■*•'••«]' I*' ••PWfi'«aataiueii  by  liLei,:..;,'  tiy  rtviiou  a:  th.'  ev.  .tlv 
Bjr  the  flwrttaiy  of  SUto  of  auy  ul  iht  i..w«ra  hereby  reaor»ed,  auch  auin 
aa  may  be  nettled  between  ■•■    '•   i. 


the  Secretary  of  8tit0  end  tho  lioiMa  hj 

agreement  or  aa  in  caae  of  difTereuce  may  be  datamiMd  by  arUtmdoo. 

I'niVHitii  alwayi  th»t  riO  auch  comiHinaatioo  aa  afoiwaid  ahall  bo  paid  if 
and  M  fnr  *s  thu  ]iijHfr8  heieby  rcaerved  tu  the  Secretary  of  Sute  ar« 
of  preventing  diiwt  eomTauuiratiori  trith  any  of 
S*  "N"'!'*  enemlee  and,  aara  with  th.-  cm^vut  of  tlie  Se-.-niHrv  .if 
Matai,  M  mb  componaation  ahall  be  jwid  iX  auti  au  i«r  m  tbe  po'vm 
aforeaaid  are  Mcrctaed  for  the  purnoae*  of  prareoting  indirect  orsnapectod 
oommiwi«alioD  with  auy  of  aia^iu»ty'a  enemiea  or  of  protecting  the 
inlaceata  of  Hw  im«et,r  undar  tba  appHitimioa  at  tepBndivg 


(4)  In  eatinutiog  iu>  h  ((vmpcnution  aa  in  tbe  laat  aub-clauao  proridcd 
tlie  arbitrator  ahall  take  iuto  accoont  all  tha  oiiieamataiiceB  ot  Ibe  oaae, 
i  nclnding  not  onb  anj  awb  taa  aa  afetgiaM,  but  alaa  anj  additiaaBi  piglt 
aocming  to  tba  HeoBMe  (wbttbw  linn  thawa  orfbaUoMaida|>paMtoaao 
taken  poaaeaaion  of  or  controllod.  or  from  any  other  apparatua  uaod  by 
bim)  from  the  emergency  which  garo  riae  to  the  cxerciae  of  the  powara 
aforesaid.  And  as  raganU  the  licensed  apparatua  with  respect  to  which 
tfaii  sa';il  powera  bare Tieeu  exerelAed,  the  receipts  of  the  li«enaee  during  a 
peiiod  corteepondtoig  to  that  «t  the  extrdee  of  the  aaid  Mweta  shall  m 
dfemed  to  be  tba  teatipta  which  tbe  Ilaaneee  wmld  have  takin  dnrlag  the 
iierlodof  tb«a■M^!hi«^^la■l^dpollwbidtlla^low««■llrtba■Ba»efMae^■ 


^l«^^od<f  tb«aiM<!hi«tliaMiidpoiwtibidtliaiibw««»iiotbaeB< 

19  PruHttmu/trlklirmlMUUm  tfLicmce  in  Certain  EvinU.  —  In  any 
ol  the  following  eaoH  (Uiat  ia  to  aayy  :— 

(i;  It  caw  any  mim  of  money  which  ought  to  be  paid  by  the  li^iisw 

to  the  l\:<tl:H.>lel   (JeiliTH.,  lllldi  r   ur  by  vlrtUO  Of  UieSe  pii^M'nt», 

shall  t>e  in  arrear  and  unpaid  for  one  calendar  noAtb  aftor  tbe  time 
at  which  the  aaine  ou^ht  to  ba  paU  Under  av  bf  VirtM  «f  tha 
corenanta  herein  contained,  or 
(b)  baiae  of  any  breach,  non-obai>rTanoawaail-|iarfuimance  by  orou 
tbe  part  of  the  licenaee  of  any  of  tha  oomanta  (otlier  than  a 
covenant  for  the  paTUient  nf  iiinu<iv!iorcioodi!ion«  In  ndn  co;itaiu.  1 
and  on  t'l'  part  of  toe  licwiisc  tv  Ik  olwrrcd      i     rfurim  .i 
then  and  in  any  such  case  the  I'ostmaster-Ooneral  may,  bv  writing  under 
bis  aaal.  revoke  and  datanuine  those  preaenta  and  the  licencea,  powara 
and  aitthfliritiaa  bereiobalbre  cianled  aad  each  and  evMry  of  tbem,  and 
th<!roupoa  tbaae  pieatata  and  the  aaid  lioaasea,  p«wtn  and  antbocltia* 
aed  each  and  every  one  «f  tbMn  dnil  akaelntuy  eaaii^  drttnum  aad 

beivim"  Toid. 

I'roMdcd  alivuvi  tiiat  no  sU' h  rr\->  »tiou  oi  ili  tiiuilnatioii  aa  aforr.-^aid 


tmedy  i 
fartua 


tba 


tlisll  prejudi(«  t>r  alfect  auy  ri^bt  uf  action  or  remedy'  which  ahall  hare 
•  ennd  or  ahall  tbHMrttH  aeeraa  Io  lilhar  «( tba 
raaanti  bardn  contained. 

90.  £fe«Mer«wl  to  a/«c<  PadBUatcr-GeNerart  AiaA«<.— Nothing  iu  theaa 
preent*  eontaiaed  ahall  pnjadke  or  affa«t  tbe  right  of  the  PoatmaateT' 

(.ienera!  frcn  time  to  time  to  establitb,  extend,  niaiulain  and  nat):  ^ny 
sys'ti:!  or  sy>t«n»  of  telvgraphic  coDiluunicaUun  (whethor  of  a  liki-  nslnn^ 
to  tbal  b«r«k>y  lici'iiaed  or  otherwise)  In  »ui'1.  mauuei  as  lie  abali  in  bis 
diacnlion  think  til,  neither  aliall  anything:  hi  r.in  coutaiued  prejudice  or 
aSect  tha  right  nf  the  roatmoatvr-i'icocnsl  from  time  to  time  to  euter  into 
4^ro>'iii>jnts  Ynr.  or  to  grant  licenoca  relatire  to  the  working  and  user  of 
I'  IfK>  >['l>a  (whether  of  a  like  nature  to  thoea  hereby  lieeniiei.Vor  otberwiae) 
or  the  trauimisaioii  uf  i:u<a.HS|.:':4  in  any  [urc  uf  ib-.  T'uittd  Kingdom  bjf 
niNUis  of  wirvleM  tclrKi  upliy,  or  by  siiy  titiirr  lut'jiu.''  » lib  or  to  any  person 
or  persons  whomaoevcr  upon  sudi  torms  as  b«  sliali  in  liis  discretion  think 
fit.  And  (aa\'e  aa  in  thia  indenture  exprasaly  prorided)  nothing  herein 
ooutaiued  shall  be  deemed  to  authorise  the  lioenaee  to  exarciae  auy  of  tbe 
pamiaoranthoritiaioootendoD  ac  acanired  by  the  Pneftimtar-iSatteral 
by  or  vadar  tba  Tileiginidi  Acta  or  any  orthon. 

•21.  Arbitration. — All  matters  which  in  purauanoe  of  the  provisions 
aerein  coutaitied  are  to  be  detormioed  by  arbitration  shall  be  referrvd  t.i 
A.'l  itistion  in  accordance  with  the  pruviaiotia  of  the  Arbitration  Act,  1S89, 
or  any  '.hen  siibaistiiig  statutory  re-enactinant  Or  luudibeatiou  thereof, 

.\:iti:e^,  ifr.  — .^ny  ttntlic,  r-ititcst,  or  ciiiiaent  (whether  expreaaed  to  ba 
111  irntih^  vi  no;)  to  be  i;ivvB  \iy  iho  I'viatmaster-General  under  these 
pn>ciits  may  bo  uuder  thv  hand  i  f  auv  one  of  the  aevrvtaries  or  aaaistaot 
Accic'itcies  fur  the  time  bcio^  >r  the  Voat  Office,  and  may  be  served  by 
9'  U'I:uk'  the  same  by  ret[iatLiLHi  )>  >Ht  letter  to  tba  liaaniea,  and  any  notka 
tu  bi!  ^Lv.'U  by  thi'  Ui'cuqce  it:i(Ur  ili'^sH  praHanti  nay  ha  aarvad  by  aindiB|( 
ii;r  sii.ir  by  i egi»t<T«i  p.,»t  i>  Iter  tddri-Med  to  tho amataiy  «(  t' 
Ollico  at  the  General  Puat  Otiifo,  London. 

Tkt  SthtMit^fhnrtPBrti  to. 


tbe  Poet 


1. 

Cliaracter  of  appamtiu. 

rtaSan^ 

8. 

Maximum 
range  of 
signalling. 

i 

.Mean  range 
of 

signalling. 

Uescrijttioii 
of  receiring 

Wave 

U'liglh. 

b. 
Power 

(cur- 
rent k 
vol- 
tage.) 

7. 

Sonrta 
of 

With  the  licensee'e 
own  a|>paralu<. 

apparatUK. 

power- 

 — 

The  poind  of  diSannoe  between  the  ■*( 

givou  above  au<I  the  "  ExperinienUil  "  li(»iiw  ue  M  ftllom:^ 
The  laat  paragraph  of  elaose  1  is  omitted. 

L'lauw  i  prc«crib«a  that  tbe  experiincntol  stationa  wbleb  it  ispiopaaad 

to  erect  are  tu  be  ap«H6vd  in  the  achadnle. 

C^^u^.■  S  bx«  «n  cTtrasttb-wction as  foUowa Whenever  the  oporatora 
at  4iiy  vic;nal  bt.ition  of  tli?  licensee  perceive  tliruu^h  tho  medium  ol  the 
iDntrumenu  by  them  that  naval  aiguallini;  farproceoUng^  Vttttj  eball 
refrain  from  using  the  lii^enMd  apparatoe  IWlil  all  iBdlsatioO  that  umi 
signalling  ia  proceeding  ahall  have  eeaaed." 

Claiiar-s  6,  7.  8,  9,  10  and  12,  IS,  16  and  Zl  are  omitted. 

Bub-aec.  2,  3  and  4  of  see.  18  are  omitted. 

An  additional  clause  (11)  ia  ioclmlcd,  vulltlud  "  DelcnninstinD,"  nbi  di 
reads  as  follows  :— "TbePostmaater-Gcnoralmay,  at  any  titn -  in  hi?  slivjlati' 
diacietion,  give  notice  in  writing  to  determine  theae  preaenta  aiid  the 
liceneo  or  pamiaabm  henbv  riven  at  the  end  of  em  calendar  month  from 
tba  datoof  anob  notioa,  and  at  tbe  espintion  of  tbat  period  the  liceuos  «r 
banbgr  gmtad  aball  etitt  aid  datimlM  neooidiugly,  b«t 
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without  pi<,  j  ]icn  -0  .id;/  itmif  of  tlu  PNtaMlir-G«D«nd  Vlldtt  Uf 
coreiiaiit  ur  ;>?cTui<^ii  lici^eilk  cnlibdlitd  Ml  tbo  part  of  ths  Healuia  to  M 
oljatTf    or  parfomttl*^' 
Th*  aektdnlo  to  the  "  RtMilaMDtal "  fern  {•    Mtvm  t— 


Chtncltr  of  «p|iti»tM. 


-J. 

tTtnaor 

3 

U»xi;iiiini  lirii,'*  of  -in'jil- 

ling  wiUi  tb«  lic«B««r  • 

power. 

«*D  •p^alMVa. 

The  "  lVi\at<i  linnitKjfin  ''  fntiii  is  V(ji  v  sitnil.ir  to  liic-  "  l'.\|M'i'i 
ruciildl  '  iolrii  ill  ild  t<jiii|)iiri.-i>ri  t!ic  "  (..'oi»Uien;j*l  "  ioriu. 

As  beforu  stutfl,  .imlnnii)  u  increl}  l'Imjii  to  Ciract  CQTtun 

spe<;ilio<i  stutiuiis.  lis       out,  -n  the  srlnjclulo, 

Ati  iiiiiritinTi  1:.  rna^ii-  M-  clii;:.'  3  »1  I J -M I  ;l  till  ^;  tliil  ijn  ljii>:n;y  '.H'  ollur 
icti;ni  ttiRll        rn-  in.'l  by  t'lc  Ki;r';;:ij;  \iiv  -ItliMi.:  for  \y.y 

3  (r:iii^niittt  .1. 

inclndad, M M      the  "  Is 'Litni^iau.  n  '  ciuM  )i|i*«n  kbov*. 
Bh*.  6,  7,  8,  9. 10,  1^  ill  I  i  ^i  m  i  21  f  t>i<i  "OamniwtUl"  funn  »^ 

■  iniittcl,  «A  Ki'll  m  y^ah-n  rs.     J  nih)  'I  iif  -fi.'.  li!. 

In  til-  rljii^rf  rcliiuii;'        'lliyiltuja     ilie  iiiii  iiiit  to  1-.'  y-itd  :a  let: 
Mtjik,  ;iiort  )-.'iti|!  a  Btar^ii^iu  ;iut<.'  I>>  i!i<  >  Il:i:t  ibac  wh«I«  Ut'e  UtW»t>< 
Iict:ii.-<.'d  roiiK'  »itUaU>efii>l  iiii'-l  ><''Oi><l  "V''i'|i|ii>tt  tOMC>6«irilM  T«l«' 
grabii  Act,  1&(;9,  thU  cku«e  >l^ul4  iK<uuat«a. 
nM  MlMdpk  C»  tht  fomi  la  tha  nma  aa  that  attaBhad  Is  tha  "Com- 
*  IkaoH^  with  tlia  daletim  of  whinra  & 


BUBt  POMAOB  OAS  ENQINBB  fOB  BLEGTRIC 
COVBB  OBHBBATIOB. 


One  of  tb«  l«n!«si<  gencrtttitig  ataliom  in  which  tbe  motivo 
poww  h  mpiili«d     gn  mgluM  mipg      wwte  guea  (nm 
the  hfaut  niTDuea  u  that  erected  tt  the  Phoenix  Itoih  and  ; 
Ateel  works  in   \.;im;  iK.ir  liiihrort  (Qennaav)-  tlio  i 

coartwy  of  tin;  iii;iii,i^«  iiii.iit  we  arc  able  to  jnifili»li  a  brief 


i'JC..  •  n 

[  ■■     1       l.h:lii:l.i:  O^is 


,lt.lti.l.  fmt 


CO.  .  I 


IKtclib,  ft. 


CH,         CO  H  COi-tU 


CH,  CC 


rtn.Il>et<',;v, 

I-.:,  tii  I  lid 
B.lli.U.  par 
(■■Ip.  ft. 


Flo.  l.-^ujkBn  SBOKiiiv  Cosiponinos  or  VAamt-w  Ouiw. 

deacription  of  the  iiisUtlation.  At  present  tbe  generunni. 
plant  eamiaU  of  Ihn  c;  l.'K^n  ii      -r*-,  ■"  l,;!!    fliree  other 

sets  of  **0O  IF. I'.  tM' li  :i:f  i:-.c  .it  1,1,11  r>x 

(jectcrl  to  I  nil  ill  .  ,-Mil  j  I  'll  -;-  L'  .  ■  i.'li_'i-i.j  -  :i:i'  iin  cl.'x- 
COliplc'I  I"  liin-.-  j.-l.        u'.tn  Hit".  >i-.  •■•    I  in-  A ii  ;'.  :iiLi(ir 

:v'l  Irll  i|  -  I  .i-.i-l'-'  li.ii'    .•!    I  Villi..      'I'll.-   :  i:-j.-|    .-.il.  11.11  X 

I'l  "I  I'll  \:'.  -  )!•■:  i[ii:i..  I'  u  I  liu  liu'lX'  auu  H.f.  syt-T  iiiv  10 
run  :i'  1  10  : tn- ..  I'l-'i  •iiiii..  tin-  speed  being  ohoscn  tn  cimbie 
tl.'-  •I.".  •  i  •Ai.i-.ii--  •l-.-Mi-.u,.,,,. 

Fi','.  !  -r  'v<  --  :ri.  .1 1  in  - .xitniite  cal- ; alui!  .iml  composition 
of  Mill- -It*  Ui')  I-  •  f  ;  IV,;-  -  ii:i''l  t.ir  jpie  oiigines.  The 
prod  I' I' I.  .r  1,:   iiui].-  .uni  lihcrat«^  *rc  aie 

litformed,  about  6^,00U  citbio  ft.  of  blast  fiimacu  gm,  haviug 


11 

v9  ^-'fc 
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the  composition  shown  in  the  diagram  and  a  mlorific  value  of 
some  8.5  to  110  RTh.U.  per  cubic  foot. 

Aft«r  leavinj;  the  funiacc,  the  gas  is  freed  from  its  coarser 
imparities  by  passing  through  ii  number  of  ventilators  into 
which  wat^r,  in  form  of  a  spray,  is  injecte<U  The  gas  is  then 
forced  by  two  other  ventilators  into  the  scrubber  plant,  where 
it  first  passes  through  two  eylinders  against  a  finely  divided 
stream  of  water,  and  then  flows  through  two  coke  scrubbers 
into  the  main  gas  |>i]>p.  After  leaving  the  scrubber  plant,  it  is 
stated  that  1  cubic  ft.  of  gas  contains  only  al)oul  0-00>'7-'>  grains 
of  <lu8t  and  from  I  to  <i  r>  grains  of  water. 

The  gas  main  runs  along  one  side  of  the  engine  room,  a 
separate  pipe  connecting  it  with  each  of  the  gas  engines,  which 
are  placeil  side  by  side  in  the  building.  Kach  of  these  short, 
connecting  pij)e«  terminates  in  an  iron  receptacle,  interposed 
for  steadying  purposes.  From  these  the  tras  flows  to  the  mix- 
ing chambers  on  top  of  the  engine.  Freah  air  is  drawn  into 
the  mixing  chamber  from  a  system  of  underground  tunnels. 
Curreiit  for  the  electric  ignition  is  normally  taken  from  tlin 


cooling  wat«r  first  flows  quickly  past  the  hottest  partK  of  the 
engine,  !in<l  then  gradually  slows  down  as  the  cooler  parts  are 
rojichcd.  The  covers  at  each  end  of  the  cylinders  are  also 
water  cooled,  but  they  can  be  easily  removed,  leaving  the  inte- 
rior of  the  cylinilera  and  t)ic  valves  oj>on  for  inspection  and 
cleaning.  At  each  cylinder  end  there  is  an  inlet  valve  .at  the 
top  and  an  exhaust  valve  at  the  bottom,  the  latter  Iwing  water- 
cooled.  The  piston  is  as  short  as  compatible  with  safetj', 
and  is  fitted  with  piston  rings  of  cast  iron.  It,  too,  is  arti- 
ficially cooled,  the  water  l>eing  conducted  to  and  from  it 
through  the  piston  roil,  which  is  hollow  and  of  crucible  steel. 
The  liearings  of  the  crank  shaft,  the  glands  of  the  piston 
rotls,  and  the  slide  bars  are  lubricated  by  oil  un<ler  i>rfasure. 
Each  gland  has  its  own  oil  jmmp.  The  main  bearings  as  well 
OS  the  motion  block  of  the  crosi^head  are  Iine<l  with  white 
metal.  All  the  valves  are  of  the  "  poppet "  tyjio  and  the  sjieed 
of  the  engines  is  governed  by  vsrying  the  explosive  mixture. 
The  valves  are  actuated  by  a  lever  arrangement,  which  itself 
is  set  in  motion  by  a  number  of  eccentrics.    These  eccentrics 


till.  3.    l.OOO  H.I-.  arNKiuTiNO  Srrs  *r  tbk  I'hif.mx  STrKi.  a»i.  liios  Works. 


continuous  current  lighting  mains,  but  a  storage  batter}'  is 
proviiled  as  a  stand  by,  iuid  niiiy  rea<lily  be  swit4;hed  on  to  the 
Ignition  device  by  a  two  way  switch. 

The  engines  were  built  by  the  Niirnbergor  Maschinonbau- 
Gescllschaft,  and  arc  illustrated  in  Figs.  2,  i  and  I.  They 
work  on  the  Otto  cycle,  but  with  two  <louble-acting  cylintlers 
mounted  in  tandem.  In  order  to  diminish  the  thickness  of 
the  piston  roils  as  much  aii  possible  they  are  machined  in  such 
a  way  us  to  be  curved  slightly  upwardi)  before  weighed  down 
by  the  pistons.  The  weight  of  the  latter  is  just  sufficient  to 
straighten  the  riMl  when  the  piston  is  at  the  centre  of  its  stroke. 
In  order  to  facilitat«  access  to  the  cro-ishead  the  cast-iron 
frame  which  supports  tlie  crank  shaft  liearings  is  built  low,  but 
is  strengtbene<l  by  substantial  stays  of  round  iron,  as  shown. 
Since  the  principal  pressure  on  the  crosshead  has  a  downward 
direction,  it  was  onl^  neces-wry  to  provide  lower  slide  bans, 
but  any  upwanl  motion  of  the  crosshcad  is  made  imjKMsiblc  by 
suitable  guides.  To  avoid  all  deformation  the  cast  iron  cylin- 
ders are  symmetrical  in  form,  an<l  the  water  jackets  are  pro- 
vided with  a  number  of  large  openings  fur  facilitating  the 
removal  of  deposits.  To  obtain  perfect  cooling  the  water 
jackets  are  so  arranged  and  dimensioned  that  the  incoming 


are  keyoil  to  the  half  time  shaft,  which  carries  a  small  flywheel 
of  its  own  ami  is  driven  thmugh  gearing  from  the  main  shaft. 
There  are  special  oil  pumps  for  lubricating  llie  cylinders  and 
for  lubricating  the  spindle  of  the  exiiaust  %'alve.  The  lubri- 
cation of  all  the  external  parts,  however,  is  done  by  gravity, 
the  oil  being  fed  to  the  diflerent  parts  through  lurge-sizotl 
tubes  from  a  common  tank  fixed  in  a  high  position.  All  super 
fluous  oil  is  collected  in  a  tank  in  the  cellar,  cleane<l  from  all 
coarse  impurities  and  pumped  back  into  the  oil  tank  in  the 
engine  room.  Grease  is  useil  for  lubricating  the  eccentrics 
and  parts  of  the  governing  mechanism. 

The  cooling  water  is  fed  to  the  difloroiit  parts  under  a  pres- 
sure of  about  soft.,  but  special  pumps  are  required  for  forcing 
the  water  into  the  moving  shaft  and  piston.  The  cooHng 
water  which  flows  out  of  the  engine  at  various  points  may  be 
logulatod  in  volume  at  these  different  poiiiUs  so  as  to  obtain 
the  desired  cooling  with  the  minimum  of  water.  There  is  also 
a  valve  in  the  mam  water  pipe  -which  is  used  when  storting 
or  stopping  the  engine,  ior  an  initial  temperature  of  the 
wnter  of  about  GOT.  and  a  final  temperatui-e  of  some  105'F. 
the  ijuantity  of  cooling  water  re<iuired  per  brake  horse-power 
hour  is  stated  to  be  about  6i  gallons. 
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The  engines  arp  stiirto<l  with  compreiised  air. 

it  claiinc'l  ttmt  every  brake  horse-power- hour  produced 
bv  the  enp'ncs  corresponds  to  ao  aaqMnditnn  of  from  8,700  to 
10..J00  H.Th.r.  only. 

Tl\e  (lyiianioH  driven  l>y  these  gits  entities  generate  tliree 
phage  current  at  2,000  volie  and  47  per  second.  They 
work  in  p«nllel  ami  mp\>\y  electricity  for  pow«r  and  ligbt 
to  the  rariotis  part.s  of  the  worktt  where  the  preMure  i« 
reduced  to  200  volts  by  tnunforHMn.  A  1,200  ir.i-.  motor 
(ctpabla  of  withatanding  00  par  eent.  overload)  ia 
fautollad,  in  addition,  Jbr  ^vii^  the  rolling  milb.  It 
bo  tnnwad  with  enmnt  directl:^  from  th«  a,O0O-voK  naina, 
and  wm  mn  at  130  rev*,  per  min.  at  full  lend.  The  motor 
ie  directly  coiipled  to  the  finishing  rolU,  but  drives  the 
roaj^ing  down  mill  \>y  ropeg.  The  rolls — which  (irwliir*  light 
mining  rails,  sleepers,  angle  iron  and  joists  <if  all  "I'  scriptiong, 
from  blooms  weighing  80011).  to  2,2(.HJUi.  .ui'l  of  >  sq.  in. 
section — congist  of  roughing-down  ami    one  tinishing 

train.   The  roughing-down  trains  are  of  Hio  three-high  type 


tW8 

9-0 


Flu.  4.— Enp  Vt>«  or  I'lKijiix  Oar  Km»ixr. 

wiUi  one  hooain^  and  havo  rolb  2fL  in  rliameter  which  rotate 
at  100  mi.  per  min.  The  finishing  train,  on  the  other  hand, 
iaof  the  three  high  ty|io  with  three  housings.  Its  mils  have 
adiaaetv  of  1ft.  sin.,  and  rotate  at  l.'<0  revs,  per  min.  as 
alreadljr  nentior.-.l. 


Excitation  kilowatts  'ii«|«rate)  

The  total  liilowatts  as  measarM   >''  ^'> 

Indicated  H.P.  (calculalcd)   l.ttJO 

Indicatnl  H.f  Ui-s  [mt  mni-  taj;-n)   l,Oi.T 

Total  etpam  eiirn>uin|itiori  U>t  ("mill.,     '1.7781b.    ll,.ViOih.  pt?r  h'lur. 
Hi:.-ri.i-., 

Steam  coDsnmption  u  nkaanared  on  test,  wUta  saturated  steam  at  lOOib. 
per     in.  having  a  pcaroMttM  ef  iMiiliNaelaeHrtinNi  ani 
vaeonm,  baaed  ob  the  i;B.r.  iwnriatai  tarn  the  kBemMi 

>ll-9ib.  per  uM-hoar. 
-IS-llb.  pv  k«..hear. 
Vm  above  ioclades  the  powar  tahm  le  Mte  the  air  pumps,  and  the 
water  di<whar|(cd  by  the  tiaiw  drain Init  IntsfaMdiate  and  low.pt«Mfe 

qrliniUr  jarkvls,  bat  is  exclusive  of  the  pmnr  seqaind  eiidltfnn 
and  10  ijri\>  cireuUtinK  pumps    JUe  aotoal  «ManuiH|lBfln,  hwlllillaa 

e\citatinti  and  cin  nlating  pumps  was 

-  II'  1  ,'u.  pfr  kw.  hour. 

The  generaton,  mhen  at>oTe  teats  were  taken,  were  not  wortuag  at  tbeir 
maxiraum  e(Bei<^neie«,  and  il  one  wan  fnU^  loaida^      Madia  WoaM 
be  aUgbtIf  bgtlar  -  U.,  at  r,33kw.  and  IfiW  tjur.  wiih  Mlaialsd  teat 
diy)  sMam  at  MOU>.  ptaasure  per  sq.  ia.  and  9Thk  waaa. 
flwafaf  aaaltBtteaaDd  eireutating  pamp.): 

.-17  "Slb  p«rkw,'hoar. 

Ditto,  taslaAni  eiaitation  nnd  circulatioK  pumps 

=  iK  f.Slh.  (ler  kw.-hoor. 

It  ma\  he  noted  that  the  jacket*  of  the  low  aail  Inlamwdlila  ajMndiia 
lorm  pairt  o(  thtir  respective  receivprn. 

In  the  cam  of  the  high  pr^sure  cylinder  the  water  dis- 
charged by  the  steam  tt«p  it  D«t  inelodsd,  as  this  dia- 
ahaigsa  dinel  to  tbe  bat-well  thieegh  the  ashaaat  lied 
.xv^  bsator. 

■  j  In  detennining  the  si;^e  of  motor  for  each  ah^ 

« I  or  machine,  an  actual  tcAt  was  made  in  all  cases  by 
connecting  a  niotur  ti'  the  machine  through  a  record- 
ing iiuinieter  or  wattmeter,  and  thus  obtaining 
titortnation  &a  to  the  |Kiwer  re<|uireil  for  driving;. 
'I'hi.''  niethod  of  testing  was  lurried  out  syKlemati 
rally,  and  as  a  result  Messi-s.  Hatland  &  Wolff  have 
in  their  possession  a  most  valuable  set  of  re^'orls 
ahowii^  the  power  required  for  driving  a  large 
number  and  variety  of  machines  and 
machine  took.  In  the  comw  of  tbeao 
tests,  an  instructive  observatioa  waa 
made  of  the  powerwasted  in  thecounter- 
shaftiu  of  *  alMM  of  aTera|o  liae^  and 
tbia  ia  diown  inlP».  4.  tm  ebop  ia 
queation  waa  one  naif  of  one  of  the 
plater'a  sheth,  and  contained  punching, 
diearing,  planing  niMchines,  Ace.,  and 
bending  anil  Rtraight<ning  rolls.  Wo 
reproduce  the  reailings  lietween  11  am.  and  noon,  Imt  it 
may  be  mentioned  thsi  the  rmml  for  the  remainder  of  the<lay 
is  of  a  similar  cliarar  ter.  The  shadeil  jiortion  i>  the  energy 
uliliitod  in  driving  the  shafting,  which  is  now  saveil  with 


■LlOrRIGAL  EgUlPMERT  OF  MB88BS.  HABLAND  ft 
WOLFF'S  SHIPBUILDIlia  W0BK8. 

Before  proceeding  with  a  deecription  of  tlw  appiieationa  of 
the  motors  in  tbe  shopa,  we  may  mention  the  reeufta  of  the  testa 
of  the  jnmontiog  plant,  taken  after  erection  lact  Novomber. 
TiiefolHOad'andovw-loiid  triala  proved  satisfactory  with  regard 
to  tenfientare  rise  and  ao  on,  and  we  need  not  give  fnll  p.u 
ticnlan  of  these.  The  most  interesting  of  the  tria!i«  vm»  the 
steam  consumption  test  taken  on  oti<"  of  the  eonihiried  eon 
tinuous  euneiii  and  three- jiha.se  >ieti*.  The  folhiwing  table  gives 
the  eon'lilioIl^  .ir.'l  t!;e  niMilt-  u)  the  test's  : — 

EHgiiu — ytsaro  prensuie  at  engine  slop  valve   atolb.  pcrsi|.  in. 

Msam  preeeare  at  tDtarroediate  ejlinder  receiver 

(SH^S  max  ),  mmn    ;i«lb  

piVMuro  at  low-preniurr  ejrliDdar  raoaivsr,  I 

—      1*.  w      «  f 
971a.  ' 

IJarometer   HO-SSin. 

B«n.tveoaBlsr  (nni  Uk«n  bytadiaanlar) approx.   107  a  r.x. 

ClsM(ra»aai.«iirmit  Gtntralor  ^UIowaMa   95 

Biritaitianiriio«atla(aepatate)   SI 


Flo  t.  -  Record  ol  work  done  by  inO  n.r.  Indoetion  Motor  driring 
north  platers'  sbsd.  Tfataa-pbsKc  squirr«l-ca«  rotor,  490  volts.  Maxi- 
lama  Fowar  Faotor  0-W.  Mintman.  tfamm  Paotar  016.  Mean 
FeelarO«l.  Bhadad patHoa  nraiMBiita snaiay  aliesihail  In i 


Varaiim.  loft  hand  oondMisar,  STSSin,  \ 
V  «•  uuiii .  I  i*{l>t  hand  aondanasr.  ttrlUm.) 


individual  electric  drive  for  each  machine,  there  beil)g  now 
about  20  motors  in  this  |)ortion  of  the  shop.  To  appredale 
this  saving  fully,  it  must  not  be  foigolten  that  with  shafting 
drive  the  percentage  additional  conaiunntion  of  energy  is  much 
Iai|^  than  the  pamntage  increaae  of  tbe  maximum  power 
nquindtforthe  vaatogooa  oacontinuonaly  thran^iont  the  day, 
whetbor  only  a  ringle  maebln«  or  all  BMcbuMa  an  running. 
The  hm  due  to  tbe  tnuiefomwiion  of  electriealbttomieehaniaa 
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energy  by  tho  motorti,  on  the  other  Umd,  anil  the  lom  in  the 
mainB  feeding  tho  ghope — and  to  a  large  extant  the  losses  in  the 
generating  station  itself  are  merely  a  percentage  of  the  loaii 
at  any  moment,  an<ldo  not  continue  at  the  same  value  whether 
the  tools  arc  doing  their  maximum  amount  of  work  or  Ktitndin*; 
■till. 

Cigs.  r>,  6,  7  and  8  are  specimen  tettB  on  various  cla.<iiea  of 
machine  tools.  They  liave  txeon  rednced  one-half  from  the 
original  records  taken  with  an  Elliott  recording  ammeter. 


36 


M 


to 


Flo  5, — Tom  miuls  on  PliuiAr  RoOKhin);  4-erank  Web  Slnbe,  aggr«8at« 
weight  0  to  7  ton*  (fair);  bvat;  load).  Sniwd  of  out  18  5ft,  per  mln.. 
retam  46ft.  per  min.  Two  toolK  in  aw  eocJi  cuttinK  Jin.  with  ^iii.  fefd 
Hi|/h  PeAka  represent  reversal  to  q\iick  ri-tum.  \S'«vy  onr^p  line  is  due 
to  irr«KuUr  cut  depth  and  spaces  between  slabs  BpulinK  in  ainperea  at 
4  H)  volt* 


•lefimi 


10 


90 


90 


Fm.  0.— Te«t  made  on  Horizontal  and  Vertical  Planing  Machine.  Wall 
•neper  :  Speed  of  cut  lUft.  per  minute.  Return  :t'.'ft.  per  minnte.  Weight 
of  eolumn  and  Inol  hox  reverted  alwut  10  tons.  ^in.  cut,  with  one  rough- 
ing tool  ,',in.  (aed.    Reading  In  ainperea  at  440  volts. 


Ruling  Brid(t 


«  


Fm  7 — Teat  made  on  7ft.  Vertical  Turning  aJid  Uoring  Mill.  Mate 
rial:  Cast  iron.  Diaiueter  of  job  ^nin  Tnblr  rnniiinf!  'i|  n.e.M.  Two 
tools  working.  Cm  jin.  each  tool.  Rending  in  amperee  at  440  vnUi>. 
Note  ;  The  ripples  on  (-urvo  are  cauxed  bjr  intermittent  nature  of  cut. 


gas 

I 


10 


Yio.  8.— Test  maiJe  on  70in.  Crankshaft  Lathe.  Two  tools  Jin.  cue, 
with  |io.  teed  on  steal  tunnel  shaft  l*>in.  diameter.  RradJosa  in  ampeiee 
at  440  TolU. 

Full  particulars  of  the  work  done  by  the  machine  are  given 
beneath  the  curve  in  each  case,  ao  that  the  diagrams  are  self 
explanatory.  In  the  ca*c  of  Fig  S  the  cut  at  the  portion  of 
the  curve  shown  was  limited  by  the  belt  slipping.  The  belt 
Wiis  tightened  when  the  current  rose  to  aliout  30  amperes. 
This  machine,  when  direct  driven,  will,  it  is  estimated,  easily 
abaorb  CO  to  80  amperes  on  heavy  work. 

The  largest  number  of  the  tools  thjit  luivo  been  convert«d 
to  electric  driving  up  to  the  present  are  those  for  which  threo- 


phase  motors  with  wound  rotors  have  been  chosen.  F'or 
these,  in  the  majority  of  cases,  the  motors  have  been  8npplie<l 
by  the  Allgenieino  Eloktricitiit*  Gesellschaft.  In  accordance 
with  Messrs.  Harlaud  and  Wolff s  s]>ecifi(»tion,  tho  motors 
have  in  most  cases  outaide  bearings,  that  is  to  say,  the  pinion 
does  not  overhang  the  l)e:iring,  but  is  inside  it.  The  firm's 
long  experience  has  shown  that  this  arrangement  diminishea 


Fill,  9.— AaaASoruKST  or  Motor  for  i.rivi^io  Lix«  SiiArnNO, 

largely  the  wear  and  tear,  and  thus  reduces  the  repair  bill.  In 
cases  whora  the  tools  are  subject  to  shocks,  the  motor  is  mounted 
on  helical  springs  in  the  manm-r  shown  in  Figs.  9  to  11,  an 
arrangement  suggested  by  Horr  Loschc  of  tho  A.E.(t.('o.  The 
details  of  this  method  of  support  will  be  apparent  from  Fig.O, 
which  shows  one  of  the  few  cases  in  which  a  motor  is  employed 
for  driving  a  lini-  of  ■ihafting.    For  three  phase  motors  up  to 


Km.  10. — IUm,  Kiw  i.iinrN  111  TWO  i2  ii.r.  A,K,<>.  M'l 


100B.U.i'.,  squirrel-cage  rotors  are  used,  tliis  type  being  mostly 
of  the  Westtnghouse  make.  Mesers.  N  ickers,  Sons  k  Maxim, 
W.  H.  Allen,  Son  <&  Co.,  Ijaurence  Scott  &  Co.  and  the  A.E.G. 
Co.  are  supplying  the  continuous-current  motors. 

In  all  dusty  situations  such  ai«  the  foundry  and  sawmill,  the 
motors  are  totally  encloeed  and  elsewhere  semi-onclosed,  the 
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end  covon  having,  a  rule,  hoodeil  aperttinw  to  prevent 
foreign  matter  from  dixippinj;  througli ;  the  exceptions  are 
some  of  the  squirrel  CApe  three  plia»e  motors,  with  the  usual 
perforated  euil  |>lates,  which  cjiii  he  retdily  cloanc<l.  A  jwrt- 
ahle  olectricall_v-<lriven  air  conii)reiiiH»r,  with  liowpipe  and 
nozzle,  is  used  for  hlowitig  out  the  ilust. 

Fig.  10  is  a  hcnivy  hsunl  saw,  and  ilhistmtcs  one  of  the  great 
advantage'*  of  electric  driving.  It  is  employed  for  sawing  np 
long  plankft,  and  confteijuently  a  long  tlistance  must  he  left 
between  the  machines.  A  aecon<l  machine  is  seen  in  the  hack- 
ground  in  the  figure,  the  distance  between  the  two  machines 
being  about  S2ft.  As  each  machine  takes  some  40  ll.r.  to 
drive  it,  the  saving  in  <-(>untenihafting  losses  is  very  great : 
and  this  is  enhanced  when  account  is  taken  of  the  time  reipiired 
to  bring  the  heav}-  logs  to  the  machine  and  for  the  adjustments 
before  starting.  During  this  time  the  machine  stands  idle, 
but  the  conntershafting  w<iuld  be  running  continuously. 
There  are  four  heavy  band  sawA  in  this  shop,  an<l  tlu'oe  of 
them  were  standing  still  when  we  inspected  it. 

Ab  illustrating  the  amount  of  energy  taken  by  shopo  with 
individual  motor  drives,  it  may  ho  mentioned  that  in  the  new 
saw  mill  there  are  2C  motiirs,  aggregating  H6  n.n.i'.,  at,  say, 
M  per  cent,  commercial  ollicicncy,  4.*<9  Kil  l".  The  avci-age 
weekly  energy  rieniand  measured  by  meter  at  the  generating 
station,  and  therefore  including  transmission  losses  for  the 


ELBCTBICITT  1IBTBR8.* 

KV       It.  W,  OKRHARPI. 

(Ctmtinried  from  page  <S34.) 

The  K.(t.  type  meter  of  the  same  niake  is  of  the  OMillttiog 
ty]»e  and  is  finished  in  the  usual  goo<l  style.  It  is  a  watt-hwir 
meter,  an<I  consists  of  a  fi.ved  main  coil,  H  (Fig.  4.'»(.  in  fnrnt 
of  which  a  vertical  spindle,  carrying  a  small  shunt  coil,  S  and 
an  arm,  K,  is  capable  of  oscillating,  the  distance  being  ia»At 
definite  by  the  arm  K  swinging  against  the  two  contact  ttofis 
K|.  K,. 

The  shunt  circuit  is  somewhat  complicated  and  comprises 
two  parts ;  the  one  is  the  shunt  coil,  and  the  other  a  relay 
which  reverses  the  ciiri-cnt  in  the  shunt  coil  and  works  tlve 
counting  mechanism.  In  Diagram  4.'>,  M,,  M,  are  tha  rela) 
magnets  which  attract  the  relay  armature  H  ;  this  armature  ii 
alternat/ely  pulled  towanis  .VI,  and  M,,  making  electrical  coo- 
tact  rea]>ectively  with  the  conUict  pins  (",,C,j.  By  mein<  of  i 
ratchet  gear,  }{  also  works  the  toothed  wheel  W,  which  ii  the 
first  wheel  of  the  counting  gear.  The  contact  arm  K  alter 
nately  strikes  the  contact  pins  K„  K„  and  in  doing  so  sbon 
circuits  M,  or         When  M,  is  short-circuited,  M,  |ioll«  K 


 A 


Km.  11. — Br»M-iiKsi.rB  iuuvfn  bv  10  ii.f,  A.K.O,  M<itoii. 


Fin.  45. — DunR«u  orriir  Emctbicw.  Uompamt'b  K.t'-  M 


nine  weeks  ending  March  4,  I90r>,  was  '2,'0T>  uniU  ■»  67 '5  K.II.P. 
for  .M  hours. 

™.  .     ,  100  X  average  k.ii.p.  demaml  .„„ 

This  gives  a  ratio  of    —       -        i-  —  =  13'8 

connected  K.ii.i'. 

ler  cent.,  whilst  during  the  heaviest  week  the  pro|>ortiiHi  was 

ess  than  IK  |>er  cent. 

The  motors  displaceil  seven  steam  engine.s,  aggregating 

.326  l.ii.f.  in  the  ohl  saw  mill. 

Two  continuous  current  motors,  rated  at  '12  il.i*.  each,  are 

fittecl  to  the  machine  shown  in  Fig.  10,  and  scries  parallel 

control  is  employed.    The  spring  suspension  of  one  of  the 

motors  is  clearly  seen  in  the  figure.    It  is  <li(Iicult  to  give  an 

average  figure  for  the  rate  at  which  the  saw  will  do  its  work, 

but,  as  an  example,  working  on  ]>itch  pine  logs  H^'ins.  deep 

it  will  turn  out  .''lOins  |>er  min.  with  six  .saws  cutting. 

Fig.  11  is  a  l>eam  l>enili>r  in  another  shop  driven  by  a 

10  II.H.P.  motor.    In  this  case  the  motor  ami  gearing  is  Imxc^l 

in  beneath   floor  level,  and   the  advantage  of  this  over 

mechanical  drive  is  .-igain  evident,  for  heavy  iron  beams  of 

considerable  length  have  to  be  brought  to  the  machino. 

('/''<  /»r  fontinMrJ.) 


Thtmderstorms. — Severe  thuiideratuiiu&  liave  occurred  at 
various  parLs  of  the  country  during  the  week.  Damage  to 
pnip<!rty  is  re()ortc«l  from  Colche-^ter  and  Truro.  <  hi  \Vc<lfies- 
■lay  there  were  thunderstorms  in  the  iieighbuurhoorl  of  lx>Ddou. 


over,  and  owing  to  it  l3<>ing  so  much  nearer  M,  it  rciww 
there  until  .Mj  h  shorl-eirruitod,  when  it  returns  to  M,.  n>u*, 
each  time  K  touches  K,  or  K,  tlie  direction  of  the  current  in 
S  is  reversed  by  II  making  contact  at  C,  or  Ci.  It  will  h< 
noticed  that  the  shunt  current  is  never  actually  broken,  »»  th* 
contact  [xtinta  only  short-circuit  jiarts  of  the  circuit:  tk* 
changes  arc  thus  cffc<-t«d  without  sparking,  and,  conse'iuentlr. 
I  he  eontacts  should  remain  in  good  condition  for  a  considen)>le 
time. 

The  actual  connections,  as  arranged  in  the  meter,  are  sho»n 
in  Diagram  46.  The  meter  is  providetl  with  the  usual  Foucault 
brake,  as  seen  at  the  top  in  Fig.  47.  The  magnet  is  tiot 
I  movable,  so  that  adjustment  at  high  load  must  Iw  matlc  by 
altering  the  length  of  path  of  the  oscillating  member,  the 
sjwed  being  incrcasod  by  shortening  the  path.  For  this  pur- 
pose the  contact  pins  are  scrowetl. 

A  compounding  coil  is  provided,  being  supported  od  » 
slotted  bra-ss  strip,  seen  to  the  right  in  Fig.  47.  The  coimtinp 
train,  which  is  of  the  cyclometer  jwttorn  comiuon  to  otlKf 
metci-8  of  this  make,  is  in  this  case  not  worked  by  the  msin 
moving  part  ;  consequently  any  irregularity  in  its  friction  wiQ 
not  affect  the  accuracy  except  by  jamming  ».nd  thus  prev«iil- 
ing  the  action  of  the  relny.  in  which  cane  the  meter  would  rtop 
altogether. 

llie  siKsed  of  th&^e  meters  is  low  (about  80  single  oscillations 
I  in  100  sec«>nd8  at  full  load),  the  travel  of  thecontiict  ai-m  beinj! 

•  From  *  forthoonnni.-  book  lo  b«  published  bj  -  The  Electriciaa" 
IVintiiiR  and  rubliBhing  to.    All  rights  are  reserved. 
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only  through  a  small  angle.  The  moving  portion,  llicicfore, 
jthould  be  very  accumtvly  ImlanoHl  and  iho  luottir  installed 
plural),  otherwise  the  oscillation  in  one  direction  would  take  a 
much  longer  time  than  in  the  other,  making  the  met«r  slow  at 
low  loads  and  increasing  the  starting  current 

The  (lUject  of  the  oscillating  meter  ia  to  provide  a  continuous- 
current  watt-hour  meter  not  Imving  a  commutator  or  other 
nibbing  part«,  an<l  so  reducing  the  fnction.  The  current  is 
carri&d  to  the  moving  coil  by  two  very  small  spimlg  of  line 


Stutinl  Coil 


o>NE<TiONK  OK  Tni:  Elsitiulju.  Ck>iiPAXT'K  KG.  Metkb 


wire.  The  length  of  theau  wircn  in  groat,  su  that  ihoir  torsional 
effect,  ix  nogligiblf.  The  angle  through  which  the  moving  coil 
oecilktcs  being  i>mall,  no  practical  ditTeroncc  is  disccruiblo  in 
the  ton|Ue,  which  is  very  low.  The  full  load  torque  of  a  «'t»0 
volt  10  am]>orea  meter  of  this  ty\te  was  found  to  Ito  just  under 
I  gramme-centimetre.  The  only  frictiou  is  the  top  and  bottom 
bearing  friction,  but  a  damaged  jewel  would,  owing  to  the  low 


Imtihior  or  Tuk  Ki.nrTBiCAi.  CuMf«Nv'H  K.(i.  Mrrr.K. 


ness  of  the  tur4ue,  have  u  large  effect  on  the  accuracy  of  the 
meter. 

The  Electrical  Co.'t  "S"  type  meter  in  a  modification  of  the 
K.<i.  meter  just  described,  and  is  intended  for  switchbonnl  and 
heavy  power  circuits.  Fig.  18  illustralen  the  8witchl>oard  type, 
from  which  it  will  be  seen  that  the  meter  is  astatic.  The  main 


and  moving  coiLs  are  doubled,  so  »a  to  l>c  unaffected  by  stray 
fields.  A  particular  advantage  |x>!>sessed  by  this  meter  is  that 
its  registenng  gear  is  not  contained  in  the  meter  case  praper, 
the  relay  ami  dials  being  enclosed  in  a  Hmall  case,  the  two 
portions  io<|uiring  only  to  lie  electrically  connected  by  the  five 
small  wires.  Thei«c  arc  suppliol  with  the  meters  in  the  sha|ie 
of  a  Hexible  cable,  thus  it  is  possible  to  have  the  recor«ling 
gear  on  the  8witclilx>ard,  where  it  takes  up  very  little  room 
(the  case  being  about  8^iu.  in  diameter),  while  the  meter 
(>ro[Kr  is  erected  at  any  convenient  point  up  to  lOOfL  or  200ft. 
away.  This  tyjio  is  made  in  sire*  of  from  ."iOO  amperes  to  1,500 
amperes  for  viirioux  presiiuros. 

Tlir  Ffrf'inii  t'"iitinH"i>-i  •  iiiirHl  M  fi  r. — This  meter,  which 
waft  firat  brought  out  several  years  a^o,  has  licon  im|H-ovcd  from 
time  to  time,  and  in  its  present  form  is  seen  in  section  in  Fig.  I'J. 
It.s  action  ileitonds  on  the  principle  that  if  a  m:i88  of  mercury 
has  a  cuirent  |ia.s^c<l  through  it  from  its  centre  to  it«  circum- 
ference, or  in  the  reverse  liirei-tion,  and  is  in  the  field  of  a 
magncit,  so  that  the  iiiu^s  of  force  are  at  right  angles  to  the 
•  lirection  of  the  current,  the  mercury  will  lovolve  ui  a  sjicod 
pro|K)rlional  to  the  current  and  to  the  field.  Thus,  if  the  same 
current  which  flows  through  the  mercury  excites  the  field,  the 


Flo.  Ml— Thk  Ei.k<  iitti-Ai.  CoMrAmr's  S  Tymi  Uktkk. 

S|Htcd  may  bo  proportional  to  the  s<juarc  of  the  cun'ent.  The 
fluid  friction  of  the  mercury  against  the  fidc.s  of  the  vessel 
which  contaiui)  it  increasing  nearly  as  the  stjuare  of  the  velocity, 
the  resultant  xpceil  is  practically  pro(>ortional  to  the  current. 
The  meter  is  really  ii  .'^mall  series  motor  consuming  a  very 
little  ]»ower.  In  Fig.  -19,  T+  and  T—  are  respectively  the 
[)0«)itivc  and  negative  terminals.  From  T  -i-  the  current  passes 
up  through  the  .steel  polo  SI*  and  into  the  mercury  bath  MU 
at  its  centre,  C,  through  the  mercury  to  the  circumference, 
where  it  leaves  by  the  circular  iron  ring  IK  to  enter  the  coil 
CC,  leaving  by  the  negative  terminal  Y  -  .  The  mstgnetic 
circuit  is  eloaed  except  at  the  gap.  which  forms  the  mercury 
bath.  The  iron  at  the  top  and  bottom  of  the  gap  is  insu- 
latetl  by  vulcaniscil  fibre  A  very  light  fan,  F,  having  four 
blades  immerned  in  the  mercury,  transmits  the  motion  of 
tlic  mercury  by  means  of  the  wonn  \\  on  its  spindlo 
to  the  wheel  train.  As  the  s|»cu(l  of  the  mercury  cannot  be 
pretletcrmincil,  in  onler  to  make  the  meter  direct-reading  in 
Board  of  TpmIo  units,  the  train  is  iliviilod  into  two  |)ortions — 
the  fixed  portion  and  tlio  adjustable  portion — the  latter  (called 
the  swing  train,  S.T.)  being  fixed  on  the  back  of  the  former. 
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Xhfl  awing  train  Jim  two  adinrtBaiitaL  One  alkm  idw  worn 
aad  wom-wlied  to  be  broi^  into  exact  gear,  whfoh  b  eifte^ 

|w  meane  of  the  swing  plate  P.  The  second  adjustment  allows 
toe  swing  train  to  be  turned  round  the  centre  of  its  first  wiieel 
to  |>emiit  of  piniDn-^  .imi  whee's  of  ilitTereut  ratios  l)ning 
inserted,  in  order  tha*.  tlic  fn.iu  .H.il  h.mdsmay  read  Boanl  of 
Trade  units  without  liavitii;  to  l>u  multiplied  by  >  Jiistant.  A 
«uV>3taiitial  cast  iron  casi'  encloses  the  nicior,  tin;  live  [wrtion 
being  ins\dutcd  from  tlu'  cuse  ':iy-\  pre.ss[iluiij  w.idiL-r,  P.W.,  on 
the  top,  and  by  an  insulating  block  between  it  and  the  bottom 
of  the  case.  In  the  older  type  meters  a  nxsh  of  current,  such 
as  would  occur  on  a  shortcircuit,  ovor-moguctiscd  the  steel 
pole,  thus  causing  the  meter  to  over  regibtcr  for  some  time 
aftenrards.  To  avoid  this  a  toft  iron  alMve,  B,  has  been  put 
over  the  Bteel  i>oIc  forming  aabofterretiimpatfa  than  ttrough 
tbe  mercury  hath. 

After  ahort'Cinaitfaig  a  5  ampere  meter  throagh  a  304ni|>cre 
fon  OD  a  100-volt  aapply,  the  author  has  found  a  diflTercnco  in 
the  eonatant  of  0*4  per  cent.,  sIiowIuk  that  no  appreciable 
alteration  is  caused  by  an  aluiorniul  hhorl-circuit.  A  certain 
amount  of  residual  magnetism  left  in  the  steel  jxilu  enalilcs  the 
meter  to  start  on  very  low  currents  and  causes  the  meter  to 
read  rather  higher  on  descending  than  on  ascending  loads. 


MtF-Smim  or  fnMiin  Mina. 


_  The  spindle  with  its  fan  is  extremely  light,  prohably  the 
lightest  main  moving  part  of  any  meter  ;  moreover,  it  tends  to 
float  partially  in  the  mercury,  thus  wear  of  the  jewel  must  be 
practically  nil. 

Tlie  lull  load  toi'<iuo  of  a  ri  amjjere  100  volt  meter  was 
found  to  be  about  J  giamme  cm.  and  the  fulMoad  drop  1*5 
volts.  It  seems  a  pity  that  no  mcauM  is  pn>vidod  for  closing 
the  chand)<;r  conuiiuinf;  the  mercury  during  traei«]K»rt,  as  this 
would  avoid  the  necessity  of  canying  the  meter  upright,  to 
encourage  which  a  handle  is  provided.  Unc  can  never  bo 
ante  that  the  meter  ia  kept  ia  an  upright  position  on  its 
jonmcv  from  the  tett  immito  the  consuner'a  premiaes,  and 
upon  this  deiwiids  its  accnniey.  Another  objectiou  night  be 
nnde  to  the  variable  speed*  ef  dUferant  meters,  which  renders 
leMa  ia  situ  rather  more  oonpUeated,  as  docs  tbe  fact  that  the 
qulek-noviug  parts  are  at  the  back  of  tbe  met  or.  The  numbers 
OB  tbelable  attached  to  the  top  comer  (at  the  buck)  of  each 
traiD  are  tlie  voltage  for  which  the  meter  has  Ijeen  calibiutv^I 
and  the  latio  of  the  d  liiiige  wheel  and  pinioB< 

{To  be  tvtUituud.) 


RBGin  MYuoniini  n  luonio  wumim 
n  ooinonoi  wrb  im  m  miL* 

14V.  K.  w.  mmioRn. 

Ijisl  year,  a«  \»  probubly  well  knuwri  to  uioat  of  the  nieniberi<  01 
this  society,  tllC  CunHcli.ui  tlovcnuuent  ap{>nintpd  a  Cfinmussicni  k> 
investigate  the  different  tbermQ-eleclric  proce^tftea  for  the,  ameltiug 
of  inm  ores,  and  the  manufaeture  of  steel  at  work  in  Earope.  The 
anibor  acted  as  metalhugist  to  that  Commission,  and  was  asked  by 
your  Council  to  give  a  Paper  ambodTiae  the  ptiaeipal  rMnlu  of  the 
investigations.  The  Paper  be  has  iMboaoar  of  snbinllting  to  tbe 
Soeiet}^  this  evening  ik  in  the  main  a  resumo  of  the  report  of  the 
Commission,  givin;;  lioicriptions  of  the  fiirnacefl  eniploycd,  partieu- 
larH  of  the  tucthods  of  workiuK.  and  the  conclusions  arrived  nt.t 
The  Conunissioii  visited  five  difTerent  works — two  in  Sweden,  Iwo 
in  France,  iitid  one  in  Italy — and  saw  various  tj-pes  of  (nmacea  in 
openitidn,  and  obtained  a  good  deal  of  infonimtioii  r<>ap<'ctiii<;  other 
jiroccsMa  which  had  not  passed  beyond  the  expr-rinifntal  Dhigf. 

l-li'i't  1  ii-  ^liiiU;)!:;  tiiriisi  i  h  mm  i  iiiiv ciiieiitlv  !«•  iliviiled  into  l.'irto 
luain  elastses — ili  Tlie  tn<luction  furnace;  i.2)  the  re«i»taoc<'  fur- 
nace; and  (8)  the  arc  furnace-  and  all  theao  thfea  an  WW  baim 
employed  in  the  metallurgy  of  iron  and  steel. 

Tin  flnt  type  of  fanaae  ia  mfteiMf  adaatad  in  miWn||i  aa 
distinet  from  sutcllin^that  is  to  say,  we  nmng  dewB  mialnrss 
of  different  meuds  to  form  certain  defoile  allo^  tailMC  diaa  lor 
the  rednetiou  of  tbe  metals  from  their  aces,  aKbowdi  ondar  eiHain 
conditions  it  can  be  lued  for  the  latter  purpose.  The  second  type 
can  bo  used  cither  as  a  melting  or  smelting  furnace  bv  varyinji;  the 
coui-truction,  and  the  third  tvpc,  iiUhini),'!i  ye u<  rally  especially 
th  .iigiicd  for  the  dire<'t  smclliii)^  ■,'[  (ire.'<,  emi  uUo  Ik-  ailaptfd  to 
either  purpose.  In  all  caseH,  wlifttcscr  the  lypr  of  luntace  i  niplovrti, 
llie  object  isi  to  supply  tlu-  lieat  neee-iH'irv  fur  liiu  i>arliculiir  (.ii>cni- 
tion  by  means  of  elcelric  cuerf;y,  the  latter  uot  being  u^e-d  tu  luuli^l 
directly  in  the  ehemieal  reactions,  such  as  reduction  ur  oNidatiuu : 
in  this  way  tbe  eleetne  ener»r  replaces  tbe  ooal,  coke,  or  gas,  need 
lor  baatinf ,  and  it  wiU  teaddy  be  lealised  (hat  ia  eoontriaa  wbace 
tad  ia  cheap,  as  it  k  in  Bnglaad,  the  eircvunslanoes  are  eonfaia* 
tively  few  where  it  can  be  oominercially  employed.   Far  wirtain 

Surposes,  however,  where  it  is  important  to  obtain  a  HoMied  pco- 
uct  of  great  purity,  where  intense  local  heat  and  n  iion-o\idiaiqK 
atmosphere  are  required,  electric  energy  enables  us  to  meet  tlie 
conditions  more  economicially  than  can  bie  done  in  any  other  way. 

Sleel  Makinp.—Vnime  existing  conditions,  tbe  electric  funaac* 
can  compete  with  only  two  methods  of  steel  manufacture.  (I)  The 
crucible  steol  furnace.  (2)  The  open  hearth,  or  Siemens,  furnace 
forthe  production  of  high-Aanx  en  rbonand special  sUeh.  The  crucible 
steel  process,  as  ia  well  known,  consists  in  fielerting  the  purest 
materials,  and  mixing  tln  in  in  >4uch  proportion  that,  when  cueltcd 
in  pots  or  crucibles,  tin  y  will  give  a  steel  contftiniuy  tlie  reauired 
amount  of  carbon,  and  the  liighust  quiUitios  are  miule  rmia  selected 
esnantad  ban,  which  latter  are  made  iken  lha  be L I  ^  .  .  lisbWal' 
loon  inm.  In  this  pcoesss  practicaUy  all  tbe  tmourUK  r-  prceeot  ia 
the  original  matariaib  will  be  Awnd  in  tbe  fidaliea  stssL  Theopaii 
hearth,  or  BieinaiM,  ptooeia  consists  in  mating  pig  imo  and  scrap 
stael  in  a  gaa-fkvsd  rsgeoentive  fnmaoe,  and  in  the  gradual  eHnina» 
tiOB  of  ^le  imparities  preeent  by  the  oxidising  action  of  oiidn  of 
iron,  and  the  addition  of  suitable  fluxes  to  retain  the<u>  in  the  slag  : 
during  the  opi  ration  the  greater  part  of  the  carlmn  in  removed,  and 
the  AiMoniU  n  ijiiiml  in  the  finished  steel  is  i>l)taini-d  by  adding  pig 
iron  anil  a;iu_>!.  uf  rnaiigaiioso  containing  carbon  to  the  bath  of 
inetnl  l4jvvririis  the  end  of  the  operation.  Tlie  cliiiiimUion  of  impu- 
rslifs  in  the  bath  of  luetjd  is  never  nuite  complete,  and,  in  addition, 
the  metal  i»  liable  to  pick  up  certain  iiupiirities  fioui  the  gas  burnt 
in  tbe  ttumaee,  and  aim  to  absorb  or  occlude  certain  proportions  of 
difTerant  caaea.  Tbe  rsenlt  ia  that  although  extremely  high-claM 
steel  ean  be  nada  in  a  BisiDana  fumaeai  it  la  not  •vui  to  tin  beat 
crucible  steel. 

TtIK  iKliri.  TIOS  Fl'RNAl  r, 

Thi>i  type  of  furnace  is  a  lar<^'  crucible  in  wliich  the  stool  is 
melted  by  an  iiidnced  current  out  of  contact  with  any  cleolMdaai 
coiupleteiy  protected  from  the  action  of  auy  furnace  gaaaa,  aad 
praAioalljrprataBtedfiaaoxidatiOB.  It  glvaa.  from  a  metaliiiiriaal 
point  of  yiew,  ^  far  the  nearest  approaeh  to  tlie  conditiona  of  tbe 
cnicible  proccHS,  and  provided  the  same  care  is  taken  in  the  selec 
tion  of  the  raw  inaterialM,  a  finished  product,  equal  in  aU  rsapeeta  to 
cnicible  steel,  is  obtiuned.  Tbe  best  known  furnace  of  thii"  type  is  tbe 
KjelUn  furnace,  which  has  been  in  operation  at  Gysingc,  Swe«lcii. 
since  ItKX).  l-'i^'.  I  shows  a  plan  and  scelional  ele\  atiou  of  thi*  foniacc. 
Tliih  furnace  ;k  iu  i  el  «  .-tfp  iliiH ii  i r,iii-fL)riii*'r.  in  which  ihc 
eoiitent>  in  the  lioiirth  t  :iiriblu  f"riii  the  ci.MLiitrv  circuit  of  the 
tranKformer.  The  fiunacr  i^  i  f  u.w  capucit  v,  and  to  tin  primary 
1>D  i^  delivered  an  aiternaliiig  current  of  aO  amperes  and  S.OUO 

■  l'apwr(aadbaipNtbaFKBdajBoale|gr«MliMah6. 

r  IttaTalso  Tht tOedrkUm forMonnliar U.  1«M,  p.  18(t-Bi>. «.) 
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volt*,  which  indnce*  «  current  in  the  secondary  AA  of  U.OOO  atnperen 
ftnd  7  voU«.  The  primary  DD  conBiatu  of  an  inBulate<]  copper  wire 
wotmd  round  one  let;  of  the  laminated  core  CC,  which  forms  the 
magnetic  circuit.  When  an  alternating;  current  in  passed  through 
the  coil,  it  excite*  a  magiictir  dnx  in  the  core,  and  the  intensity  of 
the  current  induced  in  the  steel  is  then  almost  the  saine  aa'the 
pritiiar>'  current  multiplied  by  the  turns  of  the  wire  in  the  priniar>' 
coil.  The  tension  of  the  current  is  naturally  reduced  in  almost  tlin 
■liuie  ratio  as  tiie  intensity  is  increased.  In  this  way  it  is  possible 
to  use  an  alternating-current  generator  of  high  tension,  and  to  obtain 
a  CiUTent  of  low  voltage  and  great  intensity*  in  the  furnace. 

In  starting  (he  furnace,  a  little  molten  pig  iron  is  poured  into  the 
cireuUr  trough  A  to  form  the  secondary  circuit,  and  at  the  finiHli  of 
C4kcli  heat,  sufficient  molten  steel  is  left  in  the  furnace  to  maintain 
this  circuit.  The  circular  hearth  or  crucible  has  movable  covers  on 
the  top,  of  a  size  wliich  can  be  easily  raised  by  means  of  a  bar,  and 
the  materials  are  charged  in  at  the  top  by  removing  these  oo>  ers. 
The  charge  at  Gysinge  usually  consiiits  of  best  Swedisli  pig  iron, 
Walloon  iron,  and  steel  scrap,  and  the  proportions  of  pig  iron  and 
steel  scrap  arc  varied  acconling  to  the  grade  of  steel  it  in  dc«ir«ci  lo 
produce.   Any  grade  of  tteel  con  be  produced  in  this  fiirnac«  from 


.i-ik 


Plan. 

Fia.  1  — Kjulu.v  Krnsirri 

010  to  150  per  cent,  or  more  of  carbon,  the  only  thing  neces«ar\ 
bting  to  have  ample  power  lo  insure  rapid  melting  and  to  obtain 
a  sufficieutl  v  high  temperature  lo  enable  the  steel  to  be  ctist  into 
ingot  moulds.  lUiring  the  melting  there  is  practicollv  no  elimina- 
tion of  impurities,  with  the  exception  of  a  slight  oxidation  of  the 
carbon,  and  to  oltuin  a  high  clas«  prwltict  high-clniw  material*  must 
be  usi-d.  The  charge  carefully  ralciiliited  to  give  the  rc<iuirv<l  con- 
tent of  carbon  is  clmrged  gradually  during  the  operation  as  the 
materials  melt  down,  the  pieces  of  pig  and  scrap  boini;  of  any  con- 
venient size.  When  the  charge  i»  completely  iiielted,  ndditiODs  of 
ferro  monganese,  ferro-silioon,  or  other  material*  which  it  may  be 
desirable  to  alloy,  arc  made,  and  when  these  arc  completely  inelled 
the  charge  is  held  in  tlu>  furnace  for  a  .short  time  to  raise  the  tcm- 
peraturo  to  a  good  '•  tapping  heat,"  when  it  is  tupped  in  the  usual 
way  into  a  ladle  plitced  under  the  spout. 

The  ainoiint  of  energy  consumed  will  vary  wilh  the  grade  of  »te«l 
desired,  o  high  carbon  steel  requiring  letu  than  n  low  carbon  steel, 
as  the  former  has  a  lower  melting  point,  and  does  not  reiiuire  to 
be  raised  to  such  a  high  final  temperature  to  enable  it  to  be  cast 
into  ingot  moulds  without  "  skulling,''  t.r.,  partially  setting  in  the 
ladle.   The  average  time  for  producing  about  1  ton  of  »teel  ingots 


is  six  hours  for  high  carbon  steel  and  from  seven  to  eight  hours  fof 
dead  soft  or  nearly  carlionleas  steel.  At  Oysinge  the  current  for 
operating  the  furnace  is  obtftine^l  from  a  singfe-phase  revolving' 
field  alternator,  which  is  ratenl  at  3,000  volts  and  00  ampere*.  It 
has  24  poles  and  a  nominal  speed  of  IS  cyclen  per  second.  It  is 
arranged  with  a  vertical  shaft,  and  ix  directly  connected  with  a 
water  wheel.  The  amount  of  energy  consumed  per  ton  of  Aeel  was 
very  carefully  deienuined  by  Mr.  Hrown.  the  electrician  accom- 
panying the  I'anadian  Coniinission,  by  following  variou*  chnrgea 
through,  and  taking  readings  regularly  at  short  intervalx  during  the 
working  of  the  charge.  The  following,  taken  from  Mr.  HroW^rs 
report,  gives  particuUrs  of  the  instniment*  used  and  the  final 
results  obtained  in  two  charges  :-  - 

''  The  voltage  wo*  measured  with  a  Weston  portable  alteniuting* 
current  voltmeter,  having  a  scale  readiuf^  up  to  150,  and  connected 
in  series  with  niulliplying  resistance  giving  a  ratio  of  ^> :  1.  The 
current  wa.i  read  on  Iwo  llnrtmann  >^  Kraun  aiutueters,  connected 
in  paraUel  and  having  scale  readings  <''iO  and  00  ampere*  respec- 
tively. These  ammeters  were  calibrated  by  comparison  with  a 
Siemens  ft  Halskc  Htandard  aiiimotor  and  the  roAilings  corrected 
aooordingly.  Calibration  curv  es  arc  given  in  the  report  of  the  Cum- 
mission.  The  power  was  measured  by  means  ul  »  Weston  portable 
indicating  wattmetor  having  a  scale  reading  up  to  150.  The  cur- 
rent coil  used  was  arranged  for  120  amperes,  and  multiplying 
resistances  were  connccte<l  m  scries  with  the  voltage  coil  to  make 
it  suiUble  for  .S,000  volts.  This  gives  a  ratio  of  24  :  1  to  obtain  the 
results  in  kilowatts.  The  standard  instramciits  were  obtained  from 
David  Dergiuan,  consulting  engineer,  of  Stockholtn." 

Htmltt  of  Chtirgr  SM, 
Hi^  Carbon  Tool  Bieel  Oarboa,  1063  par  oenL 


Length  ol  run  in  hoot*   fl 

Mean  kilovolt-amperiM   817-3 

Total  kilovolt  amp«re-boars   1804-0 

Mean  kilowatt*    143  8 

Total  kilowatt-hour*   837 

Mran  hone-power   195 

Total  horse  power  hours   l,lfi>^ 

Total  borae-power-yeara    0  13*2 

Output  of  ingots,  kilos   1,(130 

Horae-power-year  per  ton  of  Ingots  (3,3401b.)    0-18 

Cost  of  electric  energy  at  41s.  M.  per  horsepower-year. .  3b.  nA. 

Tb*  meu  power-faotor  (or  the  run   0  HT'i 

Do.                (or  3}  hours  of  (ull-lood  eurrent  0-635 

lUfHlU  nf  ('haryf  'i^V. 
Uediani  Carbon  Steel  Carbon  0*417  per  cent. 

Length  of  run  in  bonis   6  J 

Mean  kilovolt  aau)e(«a   333 

Total  kilovolt  aapere-hoon  »   1,546 

Hran  kilowntls  •   119 

Total  kilowatt  hour*   9J4 

Mr«n  hor*e-powor   303 

Total  borse-power  boOT*    1.350 

Total  horse  power  yearn    0154 

Output  of  ingots  obtained,  kilo*   965 

Horse-power      ton  of  ingots  2,340lb.)    O'lS 

Cost  01  elcctns  energy  per  ton  of  ingots  at  41s.  8d.  per 

horse  power-year   6s.  Hd, 

Mean  power- (actor  (or  the  run   0  M9 

Do.         for  3  hours' full  load   0-597 


It  will  be  noticed  that  the  energy  required  for  the  0-4T0  carbon 
steel  was  somewhat  greater  than  for  the  1  per  cent,  carbon,  which 
is  what  would  be  anticipated,  and  was  confirmed  b^  the  other 
charge*  when  making  lower  carbon  steel.  Although  this  furnace  is 
more  particularly  adapted  for  "  crucible  "  metal  melting,  it  can  be, 
and  has  been,  uwed  for  smelting  the  ore  direct,  and  since  my  visit 
to  (tyaingo  further  experiments  in  this  direction  hnvo  been  attended 
with  considerable  success.  Mr.  Kjellin  has  sent  me  particulars  of 
recent  devclopittents  in  a  letter  dated  January  7,  190o,  which  is  as 
follows 

"  Having  at  last  got  a  new  turbine,  we  are  able  to  increase  the 
power  at  the  furnace  to  IT-'ikw.  (239  electric  li.p.)  instead  of  the 
maximum  being  1S.'>,  and  tiiia  increase  of  power,  together  with  a 
diminished  area  of  contact  between  steel,  masonry  and  slag,  has 
increased  the  output  of  the  furnace  from  4  tons  to  from  5"2  to  5-S 
tons  in  24  hours,  which  naturally  makes  the  melting  costs  lower. 
Another  reason  for  these  good  results  is  that,  owing  to  some  slight 
alterations,  I  have  got  the  power  applied  more  uniformly  over  the 
whole  time  of  the  charge.  In  futun-  I  shall  be  able  to  build  the 
fiimacoH  so  that  they  shall  consume  the  niaximnra  power  of 
the  turbine  or  engine  nil  the  time.  I  have  already  done  so  in  the 
i'ft««  of  a  small  trial  furnace,  put  up  lost  summer  in  the  South 
of  Franco.  The  capacity  of  the  fiywnge  furnace  with  17,'ikw.  i.s 
now  l,4.'i0kg.,  of  which  900kg.  nre  tap|>6>l  each  time.  1  have  r<!centlv 
iixed  pig  and  ore  instead  of  pig  and  scrap,  and  this  sPi^iiw  to  answer 
very  well.  The  ore  used  is  briquettes  from  Herrnng  <'onocntratos, 
containing  about  70  per  cent,  of  iron,  and  consequently  practically 
no  gangue,  so  that  the  wear-and-te«r  ix  not  increased  to  sitcb  uii 
extent  as  would  be  the  cms  if  the  ore  contained  much  gangue.  The 
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hianett«ii  bci^g  nrj  low  in  pho«phoiua,  I  cuii  in  ihia  wav  eel  a 
quality  stael  mafU  M»n  by  using  scrap  lunl  pig,  iliough  tho 
production  ol  the  furnace  ii  only  60  to  OJi  per  cunt,  of  the  produc- 
tion from  cold  scrap  and  pi;;.  H  u»iog  molten  pig  luul  oro  1  should 
^'1 1  tlu  »amo  ontput  from  m  aiv«a  power  m  (rotn  odd  pig  mm)  «ci«p, 
Iv ;t  ih .:  vvMie  vsouid  be  mneh iMMr,  u  Ibft iran  of  tha  ora  would  oe 

It  will  1k'  fioin  iihovf  •-jint  pi;;  iui>i  ore  can  be  used  in  lh« 

(umace,  but  to  obtain  a  iiigti-claaa  product  none  but  cxtreiucly  puro 
materials  can  be  employed,  and  at  preaeni  Swedish  in»taE«ua  ure 
probably  the  onl^r  auitaUe  onee  wluch  nre  aTAtfaiMA.  This  AimMo 
m  ite  Bcesent  fonn  em  only  be  need  for  the  luanufnrture  of  tools 
■Od  OWer  bigh  daiB  atteM,  aad  in  tbe  majority  of  cnix'!i,  at  all 
event*  ontsido  Sweden,  it  will  |iroUb^  pay  better  to  tuo  pis  wd 
eenp  only,  as  the  saving  effaalad  by  on  wd  pig  wban  the  traaeed 
output »  eoniidendi  cnnnot  b»  veiy  pMt> 
(To  it  tmdbuud.) 


vamauaam  mMxn  ud  she  biiii«  of 
BuoznoiL  viomiiKT.* 

BY  BrO.  fWt.l""  HM!r>T. 

1.  Shorl  Time  linliiig.—ln  iuau>  lis-sc.'  iii  practice  nti  infitnjnient 
is  used  for  a  few  iiunutcit  only  at  a  time,  for  iiutanee,  with  atartinc 
tranaforuieris,  the  choking  coils  of  siuglt'  pUase  motors,  the  sroall 
motoia  used  for  stortiBt  niwiinnMmi  motora,  to.  In  thci-i-  ciu>«h  it 
ia  naelcas  to  apply  the  wau-lraawn  **  w*tlB  per  aqitaTr'  inch  '  rule  for 
ealeoiltting  the  tempurnturc,  and  it  is  a  niistitkcn  idea  in  d««uiuii(; 
tbeae  niamines,  to  take  into  consideration  the  pri>vidlni;  of  aiiy 
cooling  surfaces.  The  heat  developed  during  tho  time  the  apparatus 
is  in  use  i<t  almost  entirely  spent  in  heating  up  tho  nintt-nal,  luid 
the  time  i»  too  short  to  dissipate  any  appreciable  auiouni.  cHven 
the  specific  hcAt  of  tho  material,  the  calculation  of  the  tcmV'  i  itiiro 
rist'  ie  a  Muiulo  matter  ainl  in  thp  case  of  two  materials,  coppi-r  and 
iron,  aincc  tneir  specific  In  "t  m:  irl  v  the  imiw.  wc  may  assume 
an  av«r«ff«i  volue.  On  tlic  nt-^  unpuon  that  no  mdi.-ition  takes  place, 
it  Ims  b'ji'u  (rjiiinl  lliut  M  ■  v.  itU  lost  per  cubic  contimelre  of  copp<T 
or  iron  nusos  ihij  Uiuptruiaro  of  tho  uiateriid  by  I  C.  per  w>cond, 
or  in  Britixli  unita— »2  watts  loli  IB  OM  onUa  indi  of  copper  oa  iron 
raiaao  ito  temperature  1"F.  per  aaoood.  Tbe  temperalure  awrMie« 
par  aaeood  i»  given  by  the  formnia :  Teniperature  increase  per  second 
BVatlaloet  in  unit  voltmiellise  constiu\t,  or,  in  symbols,  V  =  \\V 
C„  in  whiek  Cn  the  '*  CinTs'.Rnt,"  it  S'.l  ia  C.ti.S.  unit"  and 
3'i  iu  BritUh  wSla. 

Wb  may  suppoeo  a  choking  coil  or  starting  transfomiiT  to  bo  so 
dimensioned  that,  if  used  only  occasionally  lor  a  pcTio<l  of,  say 
5  minutes  (  =  M00  seeori'^st  hr  a  tiwxitiiiiiii,  thf-  teniporature  riii<-  iu 
any  part  will  in^t  f  \rerA  liV\  C.  Tlu  :iiji|u.  iii-y  is  to  bu  100  cycles 
per  second,  'i'ha  ti  iiip, niuui:  ii-i  rtiuse  per  H«c<ind  is  lUj  3W 
—  0  ifri.'iX.  Since  :i  riM.  -ii  1  (.'.  |K  r  second  i<s  crtuswl  by  ii H  walls 
per  cubic  centimetre,  '.hv  «iu  rgy  lost  in  1  cubic  cm.  tiw*l  in  this  cat-o 
bo  »-6X0-0.'.5  =  0-19  watt*. 

Cotudd^rinff  first  the  question  of  the  beating  of  iron  parts,  we 
hmn  only  to  look  at  a  hntamaia  carve,  ahowing  the  hyatei««a  loaa 
par  eabiecamtiiuelnal  dubcmt  flax  donsitir s  for  the  piutticidar  inm 
wo  KM  going  to  tiaa.  This  enrae  shows  thnt  at  l(M»<s>pcr  u'cond 
tlio  0itt  danaity  ootiaopondiag  to  019  w»iu  Ioaa  per  cubic  ccuii- 
roetre  (81  watta  per  cnhic  h»ch)  is  about  1.'>.O0O  f.ti.H.  per  on.' 
(lA  Kapp  linos  per  R4]uaro  inch). 

With  n  tr.'iril  to  ihr  ln-ntriif;  nt  tVu-  ropper  «niiding,  w«-  ii5'«t  coii- 
sidi  T  ;})<;  fulluMiii^;  fm!\-i  :  A  cuiJii.  r  wire  100cm,  in  :ui(l 
lmm.»  B*ctiou  hau  a  rosislaucc  of  about  .'  th  ohm  :  il«  '.uUauc  is 
1  cubic  cm.  To  cauue  a  rise  in  its  tcni -  i  i  ire  of  0-Ori.'>ilog.  ppr 
second  Olf)  watts  nmst  be  lost  in  the  wife  ihi'  current  tausnig 
tlda  loaa  in  {■^th  ohm  can  be  obtained  directly  by  .Toulcs'  likW  : 
c»x,'.  -0-19.  or,  r-  Jo  l'Jx:»:.   i*'2  unipor.... 

This  corrcgpondis  to  a  em  rent-ilenaity  of  2.000  niiipCTc.i  (>f-r  squarfi 
inch.  Wo  have,  therefore,  with  the  aid  of  an  cxiimplo,  bi.f-ri  rnnblcd 
to  fommlate  the  fiiliowint;  rule:  "  Macliines,  whiL'h  nrv  lo  work 
only  for  a  short  lime,  with  interniptions  snrticient  to  allow  ibcm  1« 
cool  down  to  the  temperature  of  the  alnKmpliere,  must  be  so  di  sisiu  d 
that  tho  flux  douMty  and  copper  din-ily  do  not  excofd  n  c.'rtiiiii 
aiii'iiiiii.  Ki  iependent  of  si/e  nuil  cooliiiL;  surfai  i'. 

We  can  further  coiiclinle  from  our  exiuuplu  lii.U  will)  >bort 
pfrfiod  appnmtiiK.  tbe  tfux  cloiiMity  i«  nmctically  only  limited  l>\  the 
penueabilttyof  the  iron,  and  not  by  the  beating,  ainco  itis  p  ssii>l 
OVOn  mder  the  severe  coiidiliuiui  of  a  frequency  of  100.  a.  live 
minutaa'  atarting  period  mid  a  (tomtiiisible  temperature  incuubo  of 
onhr  IWC  to  work  at  the  hi^h  H<ix  .l<'ii>ii\  <>t  lifiw  C.a.^  ft-r 
enr>.  Abiea  I.,  II..  and  III.,  t^w  tin  t<'n>)"r.^tare  rise  iter  win. 
at  difTeront  current  deiii-itii  s  f<ir  various  miden  lU, 

*  Ab^aiatl  of  a  Taper  read  before  tbe  Ituiilution  uf  Kleciiic«J  l^ti^i- 
neen  on  Thniaday,  Harefa  91b. 


Table  l.—Cofptr  lUatinn. 


Auips 
per 
»I  tiini 

ieuip. 
rise  "C 
per  min. 

Amps, 
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B.].  in. 

Temp. 

ii«  a. 

per  ndn. 
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,  per 
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05 
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to 
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10 
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4  0 
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15 
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1.000 
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6-0 
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52-0 

17S 

10 
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S'XS 

7-0 
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8.000 

tM 

a-0 
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S-3S 

1  »0 

10,000 

2-2u 

IS 

il 

10  o 
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90,000 
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2.'. 

20 
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•  • 

a75 
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7  2 

20-0 

isoo 

80 

3-0 

2,.?00 
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tMlU  lU—UfUng  of  MekOhu. 


Aaps. 
pet 

>ti|.  mm. 

Temp. 

riM  C. 
per  min 

.\tllpS 

per 
in. 

Temp.  Amps. 
ri8<»  "F.  per 
per  min.  nq.mm 

Temp, 
rise  -C. 
per  min. 

Amp?. 

p-r 
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0-2 

034 

lOO 

0-37  8« 

77  0 

.^.000 

0  1 

1S6 

m 

1     »'S  8-5 

7,000 
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06 

31 
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1     M    II  4-0 
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9,000 

o-« 
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180     '  5-0 
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•  « 
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370  75 
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I'.fO 
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ftSOO 

2  0 

:t4  0 
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Table  111.  — '/f«"»f  <•/ 


Ampj. 
aq.  m. 


Temp. 
tiie*F. 
ptri 


.^mps.i  Temp. 

per  I  rise  'C. 
eq.mm  per  mio. 


0- 6 
10 
1.5 
•ii) 

'ir, 

3  O 

1-  0 


05 
4-6 

m 

12-5 
ISO 
320 


2.-.0 
500 
750 
l.OOO 
I.-IOO 
2.000 
3.000 


055 
2<3 
SO 
«•« 

l!i-7 
.V.0 
7U-5 


fi-O 

1^ 
lS-0 

25-0 
3.5  « 
80^) 


.500 
1120 
SOO-0 
tSfrO 

l,250O 

5.0000 


ArojK*.  j  Temp 
per    I  liia  'X, 

B«i.  in. 


4.000 
0,000 
10,000 
15,000 
20,0C0 


I  1400 
I  31.5  0 
I  HaO-0 
:  2.000« 


Table  II.  reliites  to  nickohno  wire  wilb  a  eifli-  resistance  aTi 
Umos  that  of  coppor.  and  Table  III.  is  t  r  a  «  it:  n  specibc  resiB 
tunce  six  times  that  of  copper.  Tho  figurw  will  b*  lound  useful  in 
tho  calculation  of  starting  resistances,  the  formula  being  \  •>  "  i- 
dcg.  C.  r.f  tpnip!«rntiiro  rise  per  minute  for  nickeliiie  wire,  and 
V=20v  -  i  1^-  I  t.M  u.tn.  In  dotermining  tljo  section  of  the  wire 
bv  me(Ui»  ui  ilitH^  diiLv  wo  are  stiro  of  an  ample  margin  of  safety, 
aa  the  loss  of  heat  bv  dispersion  liaa  not  bean  tAMB  UltO  aOMOnk 
To  be  quite  occuretc^  however,  a  sUght  inenaao  sbonld  bewowod 
in  the  tempantare  vahiea  hi  these  Uibles  to  compensato  for  the 
aicHjaae  of  reeialanoe  with  riaing  temperature.  There  i»  stiil  to 
talce  Into  account  the  effect  of  the  insulation,  Iu  a  held  coil,  eon- 
■iating  of  averaged  sized  wire,  the  cotton  insulation  forma  about 
5  per  cent,  of  the  total  weight,  and  owing  to  the  close  contact 
between  tbe  wire  and  tlie  insulation  both  will  quickly  attain  the 
liftiuo  tcmperatun.'.  Considering  the  field  coil  as  a  whole,  we  have 
no  lon-jor  to  deal  with  tlie  specific  heat  of  tho  copper  alone,  but 
with  t»,nt  of  copper  plus,  «ay,  5  per  cent,  cotton.  Ansummg  collou 
to  I  ,v,  -iN  the  specitic  heat  of  copper,  iJie  average  valno ot 

tho  »pecitic  boat  for  the  coil  ii.  1 +  0-00  x  6=1-80  time*  higbardUB 
thai  of  copp<^^r  alone.  The  overage  tcmpatrtOM  inci«a«»pwaaeo«ld 
will,  therefore,  be  fomid  to  be  ri  aOsa<W7.  It  dioold  ba  noted 
that  the  tempewtture  i»  towar  witb  fi*M  eaila  of  tb»  wa  aortam. 
ing  maoh  inaolatioit,  nod  having  «  higher  nwaga  ^enfic  neat  tban 
with  thoao  having  tUeii  wire.  ,  ,  , 

Up  to  the  present  it  baa  been  aaaumed  that  the  apparatus  giyc> 
out  no  boat  to  the  surrounding  atmosphere,  but  the  extent  to  whic!i 
lliiH  a-ssuiiipllon  is  pel•mi*^ible  depend.'*  on  the  kind  of  machine. 
With  a  toUillv  eiirliwod  stationary  mftcliine  ibo  heat  dissipated  i» 
only  a  small  periontage  iif  tliiit  stored  in  the  hciited  body  itself.  s«y 
during  the  iirsl  liotir  of  heatiujt.  Tli.'  tomperAtnro  curve  up  to  ta« 
paiiil  i»  an  ab*olm.Iv  !.tiaife'lit  line,  or.  practicully  sp.»kin?.  tbe 
temporainre  iiu  renxo"  for  the  neoml  half  liour  n  very  nearly  tltt 
same  as  tUat  duriii-  the  lir^t  Imlf  lionr.  The  following  ■»  aopiOll- 
ninte  values  for  the  liiuo  during  which  the  appnranw  Ban  be  con- 
sidered ii.- t;iv:ng  out  no  hc.M :—  ,  ^  .  ,  _ 
lii  volviii^'  inucliiiies.opeu,'2Ciuui»., totally  dosed  lOmin.;  Htatiottany 
mHchiri.  K  t>|)eii  k  hour,  totally  enclosed  I  hoor;  starting resMtanwe, 
nod.  g-  iif-iHlly,  iiiugle  wire,  J— 9nun, 

•2,  The  rnwjWfWdireCttrr'.— After  a  certain  time  »hoiemp#rat>:re 
of  tho  apparalns  becomes  practically  constant,  and  the  lemperaiur*. 
reaclR.l  !•>  the  lienUHl  body  is  sufflcicDt  to  di-^sloate  all  tbe  heat 
devil iped.  ibis  ruii^luni  temperature  is  dependent  on  the  .o»t 
wftlU.  on  the  ventilation,  on  tb«  cooling  surface,  and  on  the  tern- 
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|iwliH«  of  lbs  •nrraanAng  ftimo«ph«i«.  ft  Ium  bm  tamA  that  In 

a  field  rail  of  an  ordinnrv  ronlinuous-curraiit  generator  a  itiflerence 
in  t«niperattire  of  90  F.  dimipatM  0-'2l  wait*  from  every  wiuare 
inch  of  surface.  To  »tal«  Uiis  in  C.0.8.  unit«  :  1/1, .VK)  watt  is  dis- 
sipated  by  1  aq  cm.  of  Kurfser  for  a  difference  in  tonip«rature  of  1  ('. 

Uonoeforward  wc  shall  only  employ  C.G.S.  units,  and  thus  apply 
the  factor  1/1,500,  which  we  will  deDot«  by  tli«  cympol  ('4  (heatinji 
constant).  The  watta  diuipated  per  unit  of  >stirrn<'«  we  will  call 
"surface  waits.""  symbol  |W,.  Then  \\,-^<\xl.  1  luing  the 
t<»mp«"r«tijre  dilTereno".  The  ■surfn^e  w;>tls  an.'  iismiiinil  to  bo 
\V,  watts  per  siiumi-  cciuinHtro,  i-urrt'spoiiiU!)^'  l<j>  ji  final 

tVtlllXTrtture  ^.a^O•(ri;l  :l    I  'jtMj)-'Sl>  C.    Tilt-  ClUTCUl   lirf.riil  V  lliivbc 

r?  aiNiifii-s  [>i  r  sqiiAr.  iiiiUlnielre. 

Thu  initial  teiupiirature  increase  n<porilins;  to  Tabl*'  I.,  wiUioul 
taking  into  account  the  cotton  '.ii-^  ilutiun,  ^^-ould  bo  0'71'C.  per 
UUDUte.  We  have  aaauiued  in  this  case  thut  tlie  cotton  iusulAtion 
nilw  C»  in  tlw  nttio  4'fi85.  CoiiMM]iMaay  Ta>(P^lx8-Q/4-6 
wO'M'Cpw  nunnt*. 

Vhta  tha  final  tomiMnittre  of  (/-dO'Cw  m  walwd,  the  «d>ok 
ol  As  O'U'V.  riaa  par  mlB.  !•  neatraliMd  tin  oodixtg  action. 
Fitioi  tUa  ftd  wa  um*  dadoca  a  mathod  far  caleolating  the 
tampamtiua  at  any  danrad  laataal.  Vat  asamplai  at  a  given 
moment  the  body  may  have  a  lompcraturo  of  t^Wp.  ia 
cxcoits  of  that  of  the  atuiosphcro.  Then  the  coolitif  actioa  ia  laM 
than  that  in  tlio  iinal  state  in  the  ratio  1!5 '50,  and  thux  oompcniatcs 
for  [L'>.50xO-5.')-0  itO^  increase  per  minute.  Thoto  0  U9deg.  are 
completelv  neutralised  by  the  cooling  n'-tinn.  th'^n*for«.  at  tht> 
instant  when  the  temperature  of  the  body  is  •!''  <  .  in  uxoi  ss  <A  On- 
air  tempaiatiirei  the  t«uparatar«  increase'  per  minute  is  O  oH  ~  0  89 


'  once  plotted  om  if  li  amIieaUa  la  afl  otber  eaae*.  The  only 

'  alterations  ne<>««i«u-y  art  taa  smIm  aftaniMnitwe  and  tioM. 

I    To  find  the  time  in  wUah  the  Mi  onl  eouldarad  abova  will 

reach  ITJdeg.,  startmg  willi  a  temperature  of,  say,  WC,  wa  mad 
only  consider  the  air  tcupcratnre  to  be  'iOdeg.  higli«r.  or  the  flald 
temperature  to  H?  W.ln;;  K.5;.  that  is,  (50-20»30  C.-tolal  rang* 
of  ri»e"</  .  i'lif  tiiiiptr.ituro  under  consideriuiun — viz.,  47^d*);., 
I  becomes  47|  iO-ii^cleK-  Tin  lutter,  as  a  perccutitgc  nf  th.-  m-w 
I  /f^'JTi'iO    0  9J.  From  the  ctir\ r' ln'liiw  we  obiWrVf  aioji'-.' 0 

of  the  iiiial  end  temperature  is  reaeh«tin  2J  x  T,  — '2J  x  1 1  =  :  J  Iniiii  *. 
I     Dytiatnos  with  stationsr}- field  ooiU,  which  at'  iI.^I^mh  1  foi  uh  mt 
50  C.  measured  by  reai»tanc«  rise,  r«ach  ihvir  tiusl  teaii>i<rt>(am 
within  adM.  or  Mag. 

ampares  per  sq.  ia. 
M        3        w  M  ra  l>6(W       »  „ 

n         C         „  ■  1.<W0        „  „ 

..  ,.  SCO 

it.  Criinr  Itating. — Tlio  rharitcteristic  cjualities  of  crane  rating 
are  as  follows :  (I)  T!<*>  lonil  has  n  mtTp  <>r  !(>««>»  rr-tfiilar  pt  rioiliri 
character.  This  distin^tushi-!.  crn:i<-  nitiii;;  finiu  ihii  ^'llu^t.tl^l^l 
rating.  ('2)  The  tiuJi'  m(  mo  mi  1  the  timi'  of  inlr-miini  ni  IS  no  ihort 
that  tluring  the  lonui-r  l;i<'  li_':ii[n'ratiii,T  olitaiiii  .l  ,i.,9g  not  come 
anywhere  near  the  final  temperature,  and  dunii^;  Ua-  time  of  inter- 
rnptioB  tha  appanitoa  doaa  not  apgl  down  to  anvwbure  near  the  air 
tetnparatma.  la  fitet,  aflar  Mme  haan'  run  the  maximum  and 
ininmium  toniporutnru  attained  must  remain  within  a  fewi 
per  cent,  of  the  overiH'B  temperature. 

We  will  llrsl  assume  that  the  cooling  OOOditions  when  the  machina 
n  shut  down  are  the  saoia  «■  wiNB  tfw  machine  is  running,  and 
■tody  tha  qoaatioo  tA  orana  rating  on  our  fiaU  ooU,  tha  ihrta  {or 
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Thus  wc  obtain  the  rule :  "  If  the  temperature  of  the 
attained  say  a  par  aant.  of  tha  final  tamparatarat  th« 
nf  temperatofa  par  nbmla  la  (100— «>  par  aank.  ot  tha 


-Mo  C. 

bwly  hii'i 

illl'flMHf 

Ansmumt; '.ii  i(  tlir>  irinp.  riitiiri-  xX  a  ri>rtnilt  in»l«;il  nii-.  Known 
tu  In.  \'m  I  Ui!»  ruie  cn.tbles  us  to  calculate  the  tonipcralxri.,  ii»y 
^20  minutes  later.  At  the  beginning  of  this  20  mintitvs  puriod  the 
rise  is,  at  we  have  just  seea.O  lC  de^,  p«r  uiiiiulo.  II  lite  rale  of 
inaiaiaa  wwa  tfwaMM  light  Ihraoflh,  atttt  90  uiMitaa  i 
tnro  worid  bo  tyiexaOaS-a^TUglMr.  that  ii.  tl 
be  HS-Magv  but  the  oTant*  (■iBpamtura  durbig  tha  90  uilmtaa 
woaU  bo  G»il-l-)»)^«804dafr.  ao  that  tba  aonoelad  liaa  ia 
0'S9  1 

gii-(£0— M'4)ss^|Xl8-4— 0-IS  per  minute,  ur  a  Istal  of  O  lox'iO 

••Sdeg.  ThecorrcrK'd  t«mperatareafler30  minutes  would  accordingly 
bt'  ■H.')  +  8  •  .SMdi'g.  This  valne  differ*  so  Uttte  from  the  uncorrected  oik 
i.'M'2dog.ithai  further  correction  is  unnecessary.  It  is  obvious  that  by 
following  this  method  the  temp<.'raturo  at  any  time  may  be  obtained.  S. 
simple  graphk'.n!  \s-\\  r-,1itnitiin;?  the  fpraperatiire  rm-vp  !<!  a«  follnw?: 
Draw  line  <  I. V  ..-■•i-  i  1  :m  n  i.rfSfnt  thu  im!L:il  1  im',  wliirn  mum 
case  is  lldvK.  pt'i'  'iU  uiUiut<.-t^,  lui.i  UC,  at  a,  iii.tMic&  e>tuiil  to 
tho  Anal  t«uipemtiire  i.%0  C.  in  our  case)  parallel  to  the  axis  of  the 
abdssw.  The  lines  cut  ono  another  at  the  point  U.  We  next  divide 
both  thauia  of  tha  abaoiiatt  and  line  OC{pt«ting  from  point  1>) 
into  intertrala  of  10  mlnnta*,  and  draw  Tertioala  throogh  every 
dlvMori  point  on  this  axis.  The  lirst  of  these  vertirals  cuts  OD  at 
the  point  .loin  point  c  wrth  point  IC  on  line  1>C.  Line  r''  10' 
cuts  the  30  vertical  at  /'.  then  join  f  with  30'  on  line  DC.  Line 
/'  20'  cuts  the  80  vertical  at  </'.  Join  g'  with  80'  on  DC,  and  so  011 
In  thia  mannac  w«  «t  a  nombar  of  nnea  wUeh  " envdon"  tha 
nia  tona  of  all  ewaa  k  rimikr,  and  naTiag 


which  are— Current  density  V'Aa  umpereq  par  Oftian  mfllitnelro. 

Final  temperature  for  continuous  run,  .""K)  (', 

As  wc  fminii  from  the  current  density,  the  initial  rise  is  O  ojdog. 
prr  minute,  <%\\A  thi-  i  li'nl  heating  time  T,  =  .'SO  U-5"i  ="J0J  ininntcs. 
If  wc  gnbmit  tin   I'nil  lo  n  crono  load,  t  (iii-ii..:inK  of  periods  of 
'A  ininute.s  heatut>{  uiiJ  7  ixinute^  being  shut  down,  the  total  period 
la-sting  10  niinut<>s,  then  in  ordi;r  to  obtain  tho  avemgo  teniperatuta 
i  curve  round  which  tho  actual  l«uipenuuro  lluctuates,  we  have  only 
,  tooouidar  thai  nhaatinctiaaaotSnwwioalefaUowad  by  a  cooling 
■  tfnia  of  7  mianlaa,   Binea  dturlnv  thne  diort  apMM  ol  lima  tho 
!  tampataturo  increase  or  fall  in  the  unit  of  tinn-  can  be  cunsidaiad 
constant,   the  7  uiinule^  cooling  \i  a»  effective  as  u  :t  nilnntaa 
I  cooling  with  r.  times  incroascd  intensity.    To  tind  the  final  avanga 
taoiperatiire  we  h«\o  only  t<i  multipiy  ihe  final  tcmparalora  fcr 
o«ntim!on»  run,  "iO  C.  by  \.  and  so  obtain  ,;^x  jO  =  l.">  t'. 

A«  -tii'.  il  nli  'Vi  the  cixjlmg  is  much  worse  while  the  iiiachim'  is 
^Init  ilvAii,  l>rLiniii:  i*'  approximate  reiliiriion  of  tho  vptuilition  of 
llii-  tinlj  Luil  HI  llin  rutiir  of  occiirs. 

Taking  Uu*  uilo  itccutini  we  have—;!  miiuuei  ln-iUnig,  ii  miniit«« 
cooling  with  full  intensity,  7  minutaacooliug  with  \  of  full  intensity, 
which  IB  equivalent  to  ('2  x  7i  3<a4-7  cooling  with  full  intensity. 
Tm'.  hI  p  piival  ht  time  of  cooling  with  full  intensity  4'7+8»7'7 

'  minntCM.    Final  tcniperatore      x  SO-0 8a  x  &0=  lO'S  C. 

'  TbeventOatiaaoffhearjNater«ia,atfaIl  spaed,ibreetofive  ttiuea 
better  than  when  it  Is  stutionary,  so  here  we  have— three  iniiintes 
l)«iating,  three  minutes  cooling  with  fiill  intensity,  seven  minutes 
cooling  with,  sny,  \  of  full  intensity,  oquivaluni  to  1x7  =  1-8 
minutes  cooling  with  full  iutonsitv.  Total  cc|uivalcnl  tiiiin  of  cool- 
ing with  foil  teaaity«8+l-H-4'»  minolce.  Final  temperatuie 
(S  x60|/4«'»««l  x«0»Bl°C. 

B  % 
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DIBLECTRIC  8TBEMQTH,  CAPACITY  AHD  BSSI8T 

Mmat  or  cbbtair  momnB  of  uoa. 

BY  EKNh2>r  W  IUSOX  AND  T.  MIT*  HELL. 

Tho  (lielectric  strengths  of  cerUin  specimens  of  miai  liave 
ulrcnily  l>cen  putilishra,*  and  Messrs.  WiggiuB  &  Sons  liave 
auppliod  one  of  us  with  another  scries  of  the  same  kinds  of 
mm  of  suitable  area  and  thicknesa  for  the  determination  of 
thoir  siteciHc  in(lurti\'o  capacities  and  specific  rMUtftncM.  The 
areas  vury  frnin  Sliti.  by  18)n.  in  the  largest,  to  9Li.  hy  Sin. 
in  the  onallest  apecimena,  and  the  thiek>ie.>«c9  an  aet  forth  in 
the  taUe.  Tbe  nnthod  of  teat  for  cM|>acity  wat  to  ebunp  the 
•poeiimn  Iwtveen  tbe  plate*  of  «  gnard-ring  condenser  and  to 
eompore  the  caimeity  ao  found  vith  tbe  capacity  of  the  con- 
denser in  air.  Tho  frequency  was  duo  to  the  vibrRtion  of  a 
weighted  lihumkorfTcoil  hammer  and  waa  of  the  (;riur  20 
periods  [K-r  second.  There  are  slight  indicati  'UH  tli.it  liigh 
dielectric  streniKth  might  be  associated  with  low  spc-i  i!ic  in  luc- 
tive  eipacity. 

The  specific  resistanciis  »verc  oht4»iiied  by  guumiin^  two 
sheets  of  tinfoil,  each  81mni.  diameter,  opposite  one  another  on 
either  side  of  the  specimen,  and  measuring  iho  reeistance 
Wtween  them  by  the  onlinary  deHections  method.  There  is 
sonu?  evidence  to  show  that  liigh  dielectric  strength  may 
accom]>any  high  specific  resistance. 

This  opportnnity  is  taken  to  eoirect »  elocical  error  in  the 
fomor  Paper.  fSpeoimen  No.  6  iras  deaorihad  as  «  ffnfn  mica : 
wheroM  it  wm  a  auich-etaitied  nibv  mica. 
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PRTUOAL  flOOBIT. 


At  a  nu'clitig  uf  the  Phyiucal  Sorinty  held  Mnrcli  lOtb,  1905,  Dr. 
K.  T.  UlazabrMk,  pKit.presid«iit,  ia  the  chair,  a  I'aper 
"Oa  mxm  Bmtam  Bealsteaeo  nanMaMtni,  vtth  •  Vote 

on  Oomporite  Thenuoeovplait" 

Mas  read  by  Mr.  A.  Camphkll.  T]k>  Pap«r  describes  two  meihods 
b\  which  lb«  reading  of  a  retiotaiice-box  in  connection  with  n 
platinum  resiilsnce-tnetutomcter  giYum  directly  the  nottiiv]  tern- 
pfr«1»ri>  without  tho  use  of  any  (onnula  or  table.  In  tho  first 
1  I.  iliiid  tbe  variable  reaislnnce  in  thn  mca«urine  ann  of  the  Wheat- 
stciie  »  i>ri(lf;i'  is  shunted  by  a  suitable  rcnistanci?.  When  this  shunt 
has  till'  proper  value,  the  cbAiiffe  of  rosiatance  in  the  ujrnsiiring 
nnu  neceKMiry  to  ;,'ive  n  balance  is  proportional  to  the  change  of 
tempi-ratiire  of  tbe  plaliniiin  to  a  nooA  degree  of  acciiracv  up  to 
l,<K)il  t".  A  nioro  exact  mutbud  (that  of  the  "  Hectifving  Loop  ") 
somewhat  Minilar.  Id  it  tbe  measuring  arm  oonnste  'of  a  dosod 
loop  of  resiMtanee,  one  end  of  tbe  arm  being  a  fixed  pomt  on  the 
loop,  n  bile  thi  other  end  is  a  slide  which  can  be  moved  aion;;  tho 
l'>iip.  'V\u<  total  reKisUiuiee  of  the  arm  i»  connected  by  a  smtpic 
parabolic  law  with  the  rxres^i  X  of  the  siiiler  r«:'«ibn!,'  over  a  jiero 

'  .Sec  1  Iv  I.UcirtviiiH,  Deceuibtr  It*,  l',H>4. 


reading.  Thus  K  -  A  B.\  +  CX*.  The  aaUior  fJiowa  I.   

anoe  of  the  loop  and  the  zero  reaiUng  may  bo  calctdated  SO  aa  ID 
make  this  parabolic  fonnala  identical  with  that  giving  the  tam< 
peratiirp  resistanre  vnriation  of  any  specimen  of  platinum.  'When 
thf  ii  !.i-.tai.e>  s  lui'.c  li^r  si-  values,  the  reading  X  will  i>e  proportional 
to  the  temperature  (Ctiiligrado)  of  the  p!iitini5rn.  !n  nn  ayp.  n  lk 
the  anthor  points  out  that  for  meaeiin:j;^  htnalt  ii-niiM  rit'iin- liif 
ference*  (ip  to  lOfhlrw  or  l>^,Odeg.,  tlie  immt  U!>«f»J  tiieruiocouples 
are  iron  intk<l  i>r  iion-t-ouBtantan.  The  voltages  ^vun  by  these 
arc  nearly,  but  not  quiie,  proportional  to  tbe  differonoes  of  tern, 
pentura.  In  order  to  make  the  proportionality  more  exact,  be 
propoaes  to  oae  a  "  compotiite  "  (triple)  jimcUou  by  putting  in  parallel 
with  one  of  the  osoal  wires  a  win  oif  a  tliiii  metal (a^,  •OBPw)! 
by  adjusting  the  rdaiiTe  leiiatnnoes  ef  the  hmnehss  of  this  pamuel 
circuit  till  teiiiperftttirc-voltago  ctirvo  of  the  combination  nrt  be 
practii  riTtilii^d. 

Mr.  \y.  bCDDEtX  exprfi*^-d  his  int<>re.^t  in  the  Piifior,  rt^i)  the 
author  if  be  bad  considei'-il  tln^  ijursiipn  of  pjtt^nR  h  con,liint  if]i-iaaee 
in  series  with  tbe  mlifjiofi  loop.  By  so  doing,  it  woald  be  possible  to 
«ia|li4r  the  maiyMatttMar  proesisea  inTolved  in  the  method.  Witb 
retenaae  to  the  aathoi^  aeli  oa  eomposiie  tbennocouplfs.  b«  asked  U 
Mr  Campbell  coold  give  sBy  iatanaatua  nnidiag  the  tnurisiion  ef  Iba 
thermoeleotrie  properties  of  seoslantan  wifiiihe  iienanlaBB  ot  aioM  aa4 
eopper  prctient  in  the  n\hy, 

Tni.  C.\LLENDAH  saM  lie  admired  tlic  nir-litviii-  lcKiii  ni-thnrl  uf 
roduoiog  tbe  direct  readings  to  the  gas-sc«le,  luui  ttiougfat  it  would  be 
asebil  ia  pruWeal  wark,  *Tr'-'*"T  at  bi^h  temperaliiii%  hat  lor  Ibe 


mort  aeoonle  laieBtllie  mrk  at  modarsiB  temperatoiee  be  tbaogbt  the 

<-orrt«lloni  would  be  too  complicated,  and  that  trouble  would  be  saved 
by  adopting  the  ordinary  method.  It  was  most  important  in  inaetfee  to 
secure  aceiiiatf-  irnmpenMtion  of  the  leadE,  wTiicli  eoul;!  in^Ttrisd  in  a 
satisfaetiirv  mminMr  only  by  making  tlio  IcaJs  and  *.hc  rslio  urniE  .-i  lal. 
Instead  o(  malting  ttie  loop-resistance  etjaal  to  Hi  aa  proposed  m  the 
Paper,  it  would  beaeeaeiaTT  to  make  it  eqoal  to  i^an4te«nlscae+sM 
or  its  equiTaleat  The  mcAbod  suggested  by  3lr.  Deddell  ef  ad4lB(  lo 
the  V.Kip  u  rmistanoc  in  seriei  equal  to  R„.  woold  simplify  tbe  algtbraJe 
rel iihrjn-.  nf  the  coefficients,  giving  m=alC  and  nc:4tUlu/f>,  bat  would 
pri  vcn;  the  thermometer  reading  on  the  loop  KI  iw  D  C.  Fcr  manw 
pu.-ixiiea  this  would  not  matter  eeriouslT^  Neitlifr  tlit  1  >op  methjJ  nor 
Uie  three-lead  artaagement  snbsequsatH  proposed  i>)  uw  »i<U<w,  could 
be  used  witb  a  bridge- wise,  ee  both  tmlwd  plog  or  sliding  contacts  ef 
negllgibhi  reeielanee.  The  thne-lead  arrangement  also  precluded  iha 
possibility  ol  makiofr  an  insulation  test  of  the  leads  st  an  v  timti.  Wiin 
regard  to  oomposlU^  ttir-rnion  Mipti  >.  Iiir  .lid  not  thln)^  tim  arr&ivcmcat 
would  be  usvltil  I'xccpl  (or  very  mculcrut*^  riuigr»  of  tiiinp-j-^ittre  on 
aoeoaotof  the  imKionaiily  -f  the  curves,  wliich  cuulJ  not  bu  iatisfae- 
torily  represented  Lv  purnt-clii:  formulif.  lie  h&d  himiicJt  caiployed  a 
similar  n—lfflTW*"*  >it^  rrtistance-thermometers,  oombinicg  vires  of 
different  nawrli^s  in  ^i-rn  v,  auch  as  platinum  and  gold,  or  platioom 
aod  iron,  no  as  to  idiii.inali!  thi'  h  t«mi.  Ttii'i  wa?  a  sirnj  le  .lad  Isirly 
reliable  »'ay  of  rectifying  the  curve,  .^'.nce  the  re-i^tanco-varuiliiin  of  most 
metals  followed  a{iprox'iiiira>'lj  iiur&baiir  (urmiil.i'.  and  the  aign  of  6  was 
nositive  for  many  nn-lul.-i  Ij.i<  nt^vitne  fui  plittii'.atii.  It  was  difficult, 
bowever,  to  find  a  suiiubis  matsl  capable  <>i  ciiiuiliot;  lii^h  temperatures 
without  change. 

Dr.  CIIUEE  pointed  oat  that  ilie  resiatanoe  of  tbe  coils  and  shunt 
wDulil  '."ary  snmpwhtit  with  trmpi"ra'.tir«  iiii!.  n.-i  iiinia  of  ioiiio  material 
with  a  ik'kJiIiIi'  t'^nipcruturc  corlVcicnl.  This  ^.jii'd  {irc^uniitJy  nec-j?.:3i- 
tatc  some  oorrcclion  to  the  readrng  m  the  ondiuary  cs6e.  iio  asked  Mr. 
Campbell  whether  a  change  in  the  total  resistance  of  tbe  wire  diH  la 
temperature  affected  in  any  way  the  aocuraey  of  the  caloulationi. 

The  CUAIBMAM  espreeied  bis  intcrss*  in  tbe  lapw  aad  ia  tbe  use- 
fulness of  the  methods  deeeribed  for  ordinary  wolk,  bat  pointed  out  that 
for  tho  most  aocnratc  work  it  vsf  sdrifable  to  work  with  the  «i!:!pW«t 
possible  form  of  apparatus  and  apply  the  iwosasary  corrci'iinni  at  tbe 
end.  Witb  regard  to  the  questioit  of  compensation  rtised  by  i'roL 
Callendar,  the  matbemaltcs  given  In  tho  Taper  would  embody  his  &ugges> 
tion  if  .Tf  were  given  a  suitable  value  instead  of  being  msde  equal  to 
imity.  The  conatontan  wires  referred  to  br  Mr.  CSaapbtU  luw  been 
tested  over  a  large  range  of  tcmperatunt,  und  it  had  been  iMHil  that  a 
constanlan  iron  couple  g»TL  a  linear  formuln. 

Mr.  CAMPBELL.  :n  reply  to  Prof  CiUendur,  raid  it  would  be  possible 
to  arrange  the  fniufyitig  iuap  with  plug  eoiatactii  instead  of  sliders ;  with 
95  ohms  in  the  raeeeurlng  »rm,  sliders  cannot  oauae  serious  rrror.  In 
rrply  to  Mr  Duddetl's  second  question,  be  did  not  know  if  ^any  of  the 
other  copper-nickel  alloys  aaes  bsttir  thermo-eleetrio  tesoits  (against  iron) 
tbau  constantan.  In  both  ef  the  leeH^iag  methods  tlie  temperature, 
coefficient  of  tlm  itii-...nii;ngarjn  caused  no  more  error  than  in  the  ordinary 
uji  ili  -l.  In  liirthi  r  Answer  t  i  Prof.  ClUlendar's  and  Mr.  Dudd«ir» 
remarks,  be  meati«>n«d  chat  for  both  methods  be  bad  indicated  clearly  to 
the  Paper  tfaat  when  once  the  ratio  of  tbe  lanielanaM  Of  tbe  mw^waatBg 
and  the  total  loop  (or  the  shimt)  wa*  feimd  Item  a  and  fti  tSen  the 
ubfOIute  Talma  ol  tbesa  Matrtaaeee  aiagr  ha  aHned  hi  ar — "' 
TheMdiBa  ean  thoa  have  equal  ar  eaeqaal  arms  at  wiB. 


Royal  aoeioty.— Among  tho  Panera  down  for  reading 
tcrday  were  the  following     "AKew  ItedkMcHvo  Bilement 

which  L'volvcs  Thorium  Emanation,"  hy  Dr.  fX  TUha, 
liininaiy  commtiiiication,  aud  "A  DotaninatioB  of  the 
Am M  111'    ,(  Xonn  and  Heliuot  ia  Atmoapboric  Air,"  by  Sir 

Williiim  Kiinuay,  F.K.S. 
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COMTftMrOBABY  KLKCTRICAL  BCIBHOI. 
rOoaittiM  by  B.  K  Fovinmnt  VAtaa.! 

I>iiffcroitiiii  Tr\in*Joi  . .  The  }irinci|)lu  of  the  differentiall  v - 
wouml  ciirrent-<let«ctii>.;  instmmont.  of  wliii!li  the  diffurwiti  il 
galvnuometer  u  the  type,  lias  been  uiKiptol  liy  H.  Ha,  iiml 
later  by  Duane  an<I  I.ory,  fxr  ibe  c<im|tari«on  of  itMinctances 
niul  capacities  by  nu  aiis  nf  altcmiitiiin;  curronls.  The  instrii- 
mont  acaciibed  by  each  of  thc^e  authors  is  a  telophono,  the 
bobbin  of  which  is  twin-wound  in  such  a  way  that,  when  equal 
and  0|ipMite  oarrenU  arc  sent  through  the  coils  constituting 
the  twin  winding,  no  magnetic  field  reaches  the  diaphragm  of 
the  telephono.  Tha  lelf-inductton  of  the  ooili  must  also  bo 
equal.  I'lider  suitable  oonditiona,  the  telephoM  behatos  as  a 
parfoetljr  noo-indiietiri!  resistanoe,  aitd  givea  out  ne  aoond  even 
wheB  earning  rektiveir  strong  cniraiita.  Tbm  we  obtain  an 
exeeedingly  aemitive  deTtee  to  detect  whether  or  no  two 
altemaling  curronu  ere  eqiul  in  amplitude  and  are  in  phase 
with  each  other.  The  most  serious  fault  of  the  differential 
t«le|>hone  as  hitherto  constructed  is  that  the  inductances  of 
the  .sv^tijiuB  are  not  zero  when  in  the  Ij.ihmce  li iinlitiun.  This 
hx-i  Tiow  l.een  remedied  by  A.  TiowLriilge,  who  wind.s  a 
Fftraiiuy  riiij;  with  a  double  |iriiii.iry  ill  twin  and  a  fine  wire 
secondary  to  connect  to  an  ordinaiy  telephone  bv  moans  of 

noti-iijiluctive  lead  wires. 
Q  The  condition  of  resonance 

'  either  in  a  series  or  parallel 
arraapcment  of  capacity 
and  inductance  is  <leler- 
mined  not  only  by  ttio 
valnee  ol  ihe  capacity, 
inductanee  and  resisunce, 
but  also  by  the  {cequcncy 
of  tlie  alternating  current 
The  uiitiior  deaeribM  «  adiMM  of  eonneedona  for  nee  with  the 
differential  tAHUfdnner  or  telephotte  which  makes  it  tiossiblo 
to  compensate  the  lead  due  to  the  ca|)acity  C  by  tlio  lag  due 
to  the  inductance  L  so  that  the  current  will  tl^  .s  m  ]ih:ine  with 
the  impressed  RM.F.,  as  through  a  ii'in  imluciivu  Kiiiatance, 
and,  in  aildition,  tlir  IciI.iihl'  Ik  KcnsiMy  in.lei'iiiik-nt  of  the 
frc<|uoncy.  Thw  ct>aiiccLi«iri  iii  siiovvn  m  tln'  .liii^Main.  I, 
ami  I,  atxj  the  twin  i-oils  of  the  differt'iiti;*!  tuinfiii mcr,  .unl  I 
variable  resistances  awl  li,     and  r,  non  inductive  resislaucos. 

(A.  TavmaMa,  Phgritiil  Rnler,  Fdnaiy.  IMS.) 

Htm^HHiniim  of  Ihe  ff«fA.— A  acmewbal  teneational 
by  L.  A.  Baner  on  the  basis  of  a 
aaalyeis  of  the  aeeuhtr  variation  of  the  earth's 
between  IfiQO  and  I90O,  &a  ileieniimua  frum 
ohMnrationt  made  at  a  scries  of  land  staiiinid  fair  ly  uMiormly 
dintributcd  over  tlie  earth,  uii.l  Ivm-  iitiUvLcn  llic  pai LiiK  Is  oi 
GO'  N.  and  60  S.  The  analysis  shows  ihjit.  m  the  (uovnt  uie 
the  iMiths  n):i,!jnt_'ri,-  moment  will  hm.j  i!aiiii||i..|  f.j  l,;i|f  its 
pree-Liu  v.ilur  ill  l,t»0O  years.  This  leMik  i>  conifinned  by  an 
analysis  of  the  magnetic  charts  fi)i  IM  !  1885,  although 
thcjc  aro  l^ii  reliable  owing  to  the  paucity  of  oceanic  data. 
It  must  now  be  recognised  that  the  secular  variation  of  the 
earth's  nia^inetism  n-aults,  not  only  from  a  change  in  the 
direction  of  the  axis  of  magnetisation,  but  also  from  a  change 
in  the  intensity  of  magnetisation.  The  change  moat  oe 
ttttribnted  to  the  wwUng  of  systems  of  maganc  or  electric 
foreeasnp«rim]K>sed  upon  the  earth'a  onifom  magMtlanL  One 
of  these  systems  is  situated  beh>w  tlw  eazthli  muhei,  having 
a  potenliaJ  and  tending  to  (be  dana^aatintion  of  the  earth. 
Its  axia  is  being  displaced  towards  the  wesc.  Another  system 
ta  i^tuatad  above  the  earth's  surface.  It  ha'i  afto  ft  ]h  I tt' 11 '.1:1 1, 
and  it*  nagneUc  exis  is  directed  nearly  trmsvcn^ely  tliu 
earth's  axis  of  rotation.  Thi^  s\  .num  [  i  iy-^  n  most  important 
jmrt  in  the  secular  vari.uion  of  tlu'  in  i^iu'tiv  ilecliuatiun. 

(L,  A.  ij  v'.  t  ii,  /•',  ■,< I'-"''  /.■.  i  .Yir.  Febmaix,  inSL] 

.■1,-tioii  i>/  ]:ti<li.",  Ehdik  .S/w»/.-.— liii  .-ictivo  siib- 

stanufc!,  when  placcl  near  a  spark,  in  general  cause  the  dis- 
cli:ii>;i>  t,>  pass  more  readily  by  the  formation  of  ions  in  tiie 
electric  field.  Tiie  action  on  a  loqg  spark  is,  however,  ditferenti 
ftod  appean  wmtewfaat  iiregnlar.  K.  8.  Willowi  and  J.  Peek 


have  observed  that  In  aoine  eases  tbe  discharge  piiMcs  mora 
readily,  in  others  with  greater  difficulty.  Th,  y  ]n.i<luced  the 
R|farks  between  two  bra*s  spheres  of  une<jiuii  liaiaeters  by 
iiio.iin  (if  .1  Wimislmrst  iiiacliiiie.  Thi'  action  of  5  milligrammes 
of  niiiium  biniiiiilii  ».is  .■iltoi^etlitT  'lifTerent  according  to  the 
ilircctiiiii  of  the  ili^cliiirL;i'.  I's-ini;  a  >i|<ark  li.n^er  than 
2eui.,  ami  making  the  larger  knob  positive,  the  luiii.itmn'i  had 
practically  no  influence.  With  the  snialh  r  sphere  positive  the 
radium  in  most  coses  extingitishe<l  the  »park,  the  visible  por- 
tion of  the  disch&i^e  being  confined  to  a  glow  at  the  siitiace 
of  both  eloctrotlcs.  As  the  knobs  were  gradually  pulled  npart^ 
a  good  deal  of  brush  diidHU^c  t'oc.inic  mixed  with  the  sparic, 
and  the  effect  was  more  easily  nb^^iTveil.  With  !;till  longer 
dischai]ges  tliere  appeared  oaly  a  positive  briuk,  beyoud  tliis  a 
dark  space^  and  on  the  surface  of  the  cathode  a  faint  glow. 
In  this  condition  the  diaeliatge  is  very  ansoeptible  to  fntnmiBi 
It  may  be  exiingaislied  inataataaaenaly  by  the  radium  bald  M 
a  diataoee  of  I  metra.  When  the  aaode  oonsbted  of  a  i»ece 
of  No.  32  wire,  with  which  thedisehaigo  pasae*!  nearly  entirely 
in  brush  form,  the  radium  had  no  viidble  effect.  Both  tluH  and 
the  fact  that  the  raJi.itian  ba.'i  no  inHuuiice  when  the  (liseh.iii^u 
pAssed  from  the  larger  to  the  smallut-  sphere  are  consl-itout  witb 
the  theory  that  a  minimum  disch.-ii <^l'  ]jotential  is  necessary 
for  the  cfTect  to  bo  produced.  In  y.^rh  of  these  case*,  the 
mean  potential  gradient  is  \et,&  than  it  is  nvIuhi  tlio  !sj>aik  i^-  in 
its  scnsttivfl  eondifion.  Although  the  vi^iLle  discharge  is 
exlinuui-hc'l.  it  iIoch  not  follow  that  th>'  current  actually 
passin;^  is  rlimiiii'<hcd  ;  the  conductivity  might  bo  so  largely 
incroasc  l  thut  ;i  non  lurainons  di»i  h.iige  takes  place.  "The 
i-esulu  obuiined  cannot  bo  a»crit>ed  to  the  y  rays,  nor  do  they 
depend  directly  on  flu  Bnmbor  of  ione  produced  by  the  ionising 
agent,  but  they  are  most  likely  due  to  a  special  action  of  the 
/irays. 

(Wuxowii  and  Tcck,  Philowphttal  Magatine,  Mareh,  1905.] 

-/  Uigh-frtuHtnai  Alternator, — In  view  of  the  increasing 
interest  taken  in  nigh-fre<juency  alternating  currents,  espe- 
cially in  counectioD  with  wireless  telegraphy,  W.  Dmidell 
describes  a  small  alteniator  designed  in  1000.  The  alternator 
was  made  for  some  experimootson  the  resistanoe  of  the  electric 
arc.  ,  As  the  experiments  progressed,  and  it  WM  found  that 
witb  enah  inoraea^  of  fnqiMnqr  ths  aoUd  an  balnvnd  man 
and  more  Ilka  aa  otdinary  reaistaiMe,  the  alteniator  was 
altered  until  finally  the  very  hieh  frequency  of  1 20,000  r.  |)er 
second  was  attained.  The  inductor  type  of  alternator  was 
clioboii.  Tlui  pulloy.J  on  the  :iltcrii4vtof  spindli:  were  of  steel, 
havini;  a  ili.unoter  uf  unly  lOram.  at  ihc  UoLtuiu  of  tliu 
V  iJUHives  in  them.  The  r.itio  of  the  bolt-drive  that  ii,  thu 
number  of  turns  of  the  aiternutor  spindle  for  each  revolution 
<)f  the  motor— was  found  ii\petiiiu;ntally  to  be  42-5.  To 
m«w<«rc  the  frequency,  a  Voting's  speed  indicator  was  used, 
^'eai  ed  down  fi  Qm  the  inductor  spindle  by  means  of  worm  and 
wheel,  luiviiig  a  ratio  of  20:1.  Although  the  Kpindle  wa^ 
constantly  run  at  speeds  of  between  30,000  and  40,000  revs, 
per  min.,  no  trouble  was  experienced  with  this  gear.  As  the 
highest  s|iecd  of  tbv  inductor  waa  only  600  revs.  |ier  second, 
whereas  the  limit  at  whiek  it  was  considered  safe  to  run  the 
inductor,  owing  to  cooaderations  of  bursting,  was  1,000  revs. 
|)er  seootid,  attauplt  were  made  to  increase  ita  speed,  hot 
these  failed  owbig  to  the  lai-ge  power  required  aariooaly  ovai^ 
loadbg  the  motor.  In  spite  of  every  on,  all  attempts  to  run 
the  inductor  at  1,000  revs,  per  neond  failed  owing  to  the ' 
heating  of  the  bearings;  but  on  removin^'  the  inductor  from 
the  spindlu,  this  latter  could  be  run  at  1,000  riivs.  per  second 
with  comparative  ease.  Thi^  w.im  evidently  due  tu  the  .ixis  of 
inertia  of  the  indiict^jr  not  coinciding  with  its  mechanicitl  axis. 
All  attempts  to  adjuiit  this,  siah  as  makiiit;  now  inductors,  iVrc, 
failed.  Expert meiil,s  wore  next  ^lurte^l  Ui  see  whether  the 
etiicieney  of  the  ahefnateir  could  nut  be  iiicieased  so  as  to 
allow  the  small  amount  of  power  required  for  the  ex|)«nmeut« 
to  bo  obtained  with  an  inductor  having  more  than  tM)  teeth. 
An  inductor  having  3(H  teeth  waa  thcrefora  constnuted. 
With  this  inductor,  and  the  eoib  wound  ri^t  on  to  tba  pola 
ti|n,  it  was  Snally  poasiUe  to  obtaia  a  root-mean-aqaaro 
current  of  0*1  ampere  at  froqueneiaa  np  to  120,000  n»  per 

[W.  Dewau,  l>Mt>i«Meal  Mafa^  Iba^,  1M6>] 
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411  LUUri  rUiku  it  SuiicrUtUmt,  AiwtrHttmtmtl  ttd  tiktr  imttmti 
matltn  U  h  •Jkruiid  Pufkthtr,  "The  Elictiician,"  SaXttmry 
imrt,  Flttt.$l,,  LtuJtn.  Cktfut  mmd  P.O.  it  h  <rei!ia  "  CntlU  ^  C«. 

Ml  BdUtrUU  c»mmunUutitni  it  it  adiritud  to  The  Ediioi.  UUn 
ftr  tnttrtitm  H>  "  The  Elictkician,"  w  e*nlminimf  fuuHnn,  t$  k 
^t^iMdtdli^^mmumtd  mUruitf  tUwfUtr^nUaut  tlimiMUk 
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TUBMRMTS  acetfttd  m/i»9  PjL  «B  XkanAsy* 


LICENCES  FOB  V1SBLE8B  TELEOBAPHT. 

Last  year  the  OovwiiBiMit  pMBod  a  "Wirelen  Tdegiaph 
Act,"  rMtriethg  the  tue  of  winleai  tdegnphy  to  pwaoiii  who 

are  properly  licensetl  by  the  Vo^t  Office.  The  ii><i«e  of  these 
lioeacM  ha«  been  coiiaidei-ably  delayed,  owini;  to  the  necessity 
of  nfagucding  the  interesta  of  the  four  (iovemmciit  depart- 
menta  ooDOonied  in  the  use  of  wireleaa  Udegcaphy.  The  Foat 
OflBce,  the  Trinity  Hotise  Board,  the  War  Offloe,  and— moat 
irii[)ort.int  of  all— the  Admiralty,  nmst  ever)  cv  ory  vtgilsncc  to 
prevent  any  injurioiu  eflect  upon  their  own  services  by  the 
wiralea  telogmpli  initallitiaBa  of  private  individuals  and  com 
iiiorr  ia!  comininiea,  while,  on  the  other  han<l,  it  is  evidont  that 
11  is  iigaiiisl  the  interosls  of  the  country  to  hamper  pri\-at« 
cntcrpriae  unduly  in coiinootiou  with  anew  scieiuiiii  in  lu-try  . 
tbua  tha  prapantun  of  the  Uoeooea  has  been  a  ditticult  matter, 
naeearitatrag  Bome  deliberation.  The  draft  lioeneeB  an  now 
ready,  however,  and  have  lieen  submitted  to  tliotie  who  .ipiilnx! 
for  licences  last  year.  We  publish  the  complete  form  of  the 
lieenoe  in  thia  im». 

Three  classes  of  licence  have  U<cn  prepared:  " Coounanaal,' 
"  Experimental,"  and  "IVivate  Bubinesa. '  The  of  tbeie 
in  for  eoupMUea  desiring  to  carry  on  the  Inuiues-  of  tnans- 
mitdnig  atnagea  by  wireleaa  telography.  Licensees  are  to 
state  definitely  the  ayvtem  they  are  employing  at  eadi  of 
their  Bt-itiuns,  whether  on  »hi|>s  or  on  laud,  they  are  to  specify 
the  maximum  and  minimum  range  of  their  sijjrual.s  the  wave- 
length tlint  will  be  employed  and  the  source  of  i>ower,  together 
with  current  and  voltage,  .-ind  they  may  not  modify  it  without 
tbo  consent  of  the  Postmaster-General.  They  noat  undertake 
not  to  use  their  syKtcms  for  the  twiisiuiMiou  of  wircle.«  t«  le- 
graphic  mosuge^  either  directly  or  by  means  of  intemotliAio 
ship  and  shore  tUtlona,  to  or  tnm  any  British  poMMon,  pnn 
tcctorui.:  r  r  forTM".4;n  rnmitiy,  a  frndition  that  will  apprently 
praveut  a  comimny  frum  carryinji  ou  the  business  of  t«legrai»ii- 
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ing  acroM  Um  Atlautio  wtth  Heiiiiian  warca,  or  even  from 
wtaUiwhuig  ft  eommeidftl  oou-Channel  wii-elen  momigc 
serrke ;  in  faot,  it  Binita  virden  ttjlegraphy  to  eommuiiica' 

tioiu  b«tweon  Mps  arul  sharv  stalioue  and  to  overlaiiJ 
work.  It  i«  further  provided  that  the  licensee  iball  not 
work  hit  apporatoi  so  w  to  bitMfem  with  Ae  wwUlig  o( 
oUier  atotioiu  uied  for  eontmndkl  purpo.4Cs  or  for  eomiin 
nira^g  irith  tliips  at  c«a  or  belonging  to  i  OorertdnOnt 
lii  ii;u  tiueiit.  The  iiie.it;-t  <if  pievLiitiiig  interference  must 
apparently  bo  deviaed  by  the  licensee  himself.  It  may  bo 
noticed  that  do  pomliy  is  pwvidod  for  an  iniriBgeinent  of 
this  clatisc  of  the  agreement,  cxcejtt  the  rcvocatinti  of  the 
licence.  In  addition  to  tlii«  clause,  a  B|ici;ia1  claiuc  i*  inset  ted 
for  the  jtrotcction  of  naval  signalling  :  the  Admiralty  ma_v 
re<iuire  that  the  sUtiou  be  shut  down  for  two  hours  »  day, 
ud.  moreovor,  if  tkey  are  of  opinion  that  tlw  worlcing  of 
any  .station  "  i  ^  iiii  ..lishti  iif  with  the  free  use  of  n.iv;il  sig 
nailing,"  they  may  (tUioii>;li  liie  Posraaater-General)  onit-t  it 
to  be  shut  down.  Tlio  licensee  must  accept  mt^ssagca  without 
preference^  Aze(i|>t  in  tho  cnso  of  sigrnls  of  distross  from  ships 
and  Oovomment  messages,  b)th  of  whieli  tsko  precedence 
over  ordinary  nu  -^.i„'.  s,  the  Irittcr  .it  h.ilf  iviles  .md  (lie  fi.'i  incr 
gratuitously.  The  licensee  pays  a  royalty  of  £1  per  annum 
far  each  land  station  and  .'is.  per  atinUW  fOT  «dl  aliip  itation, 
niins  which  cannot  be  deamed  auaHirOL 

Striet  provisions  a»  inserted  in  tiM  licence  with  respect  to 
Mcrocv-  Only  British  subjtcts  are  to  be  employed  on  shore 
ataUons  licemsod  for  commercial  uieasagee  (so  Mr,  Makcum 
will  have  to  liecome  a  real  Mngiishman — or  IfMniHi).  In  all 
eases  the  licensee  is  not  to  divulge  the  contents  of  any  message 
transmitted  by  or  for  any  Government  department  (including, 
of  course,  naval  signalling)  or  I'V  any  otlior  liiei-skf.  No 
suggestion  is  addod,  however,  as  to  how  the  operator  at  the 
•tatiOD  is  to  know  whether  such  nessagos  an  intended  for 
him,  and  ^iMuhtlis^^  sonn*  Lii!':!itii)ii;il  i ('mit;itiitris  will  bfivo  to 
\hi  iiiiued  cntaiiiibhiiig  vixle  signals.  As  u  fui  tber  precaution, 
the  Qovemment  may  tAke  posaeMlon  or  control  of  the  sution, 
"on  emergency, "  and  for  the  porpoie  of  "protecting  the  interests 
of  Hia  Majesty  under  apprehanaioB  of  im|>endiug  war, '  or 
"  preventing  tlitect,  iii'lircct  or  susfiealed  eoominicatioo  with 
any  of  His  Majesty's  enemies." 

The  other  licences  resemble  in  general  form  the  "Com- 
mercial "  licences.  In  the  cane  of  those  for  Ex|)erimontal 
work  as  well  as  the  Privste  Biuincss  licences,  the  licensee  under- 
takes to  refrain  from  using  his  apparatus  whenever  he  perceives 
on  hia  instruments  that  naval  signalling  is  in  progress.  The 
chuse  stipulating  that  only  British  subjeeta  he  employed  at  the 
stations  is  nmiaid  1i<itli  in  lApeiiinental  and  Private  Business 
liueuceo.  thv  "  KxpcniueiiUil  '  licensee  is  not  called  upon  to 
pay  voyalty,  but  the  user  of  wireless  telognphy  for  private 
budnaat  may  have  to  do  so  in  oortaht  eaiaa.  Experimental 
lieeoeea  may  at  any  time  be  withdrawn  by  the  Poalmaster- 
General  at  a  iimntli's  iiiiticf-  In  tin-su  two  cId-sm's  of  licence, 
a  description  of  the  installation  and  a  statement  as  to  wave- 
length is  not  included  in  the  licence  itself,  but  in  some  instances 
the  licensee  baa  been  asked  to  furnish  these  data  to  the  Post 
OIRce. 

Taki-ii  lis  .1  ivliiilr,  !lie  ui.'ijdin'oii.s  of  these  licences  are  <  rr- 
taioly  rigorous,  but,  iu  view  of  the  inportance  of  adequate 
Qovemment  eontralt  we  are  nol  ptqiaied  to  say  tfiat  they  are 
ton  ftririf^'rnt.  Tn  ronstniing  the  obligations  iraposet!  npnti 
those  who  are  allowed  to  practise  wireless  telegraphy  and  to 
fntmo  their  experimental  investigations  in  this  science,  the 
Qovemment  will,  we  tnut»  allow  •  fair  amomit  of  latitude.  A. 
eettain  anountoteoiitTOtwillehaiiciloUaolciigaailiaiiofc 
aUowed  to  beoone  bmdeniomfl. 


REVIEWS. 

(OofjiM  of  Ule  antlrrmanllnnr^l  wfttlcM  i:aiO  b«  hlid  from  TA/'  hUr'-ricuinOOi^',  pMt 
ttm,  an  reoeipl  <rf  |>ttbli.ih«J  pric*  .^AA  t  p*rc«w,  IoriJ>t«ii>  1 1  r  for  foreign  t-i  ok.) 

Smoke  Prevention  and  Fuel  Ettwaa,  fi/  Wm.  H.  Ikon, 
M.Am«r.s.c.K..nndJ.iH:<B.  c.  KassKAir^lC.  (London:  AteUMd 

ConstaibloiK  Co  )   I'm.  net 

I  l:e  o)  i;;iii.il  intention  of  the  authors  was  to  present  a  simple 
tj-aiislai  ion  of  the  Gorman  book  of  Kinst  Schmatolli,  but  in 
order  to  fit  their  book  to  Knglish  practice  tlioy  found  it  noees- 
Mry  to  make  considerable  alteratiotm.  After  tracing  the 
<levelopment  of  the  st^iam  boiler  and  methods  of  Uring  from 
the  du^'Ji  of  dames  AVatt,  the  chemistiy  of  the  process  of 
combustion  and  the  existing  metliods  of  haming  fnoband  their 
defects  arc  lucidly  dealt  with.  The  fnrDaee  oonstnietkm  in 
\arion.i  types  of  boilers  is  considered  and  the  good  and  bad 
features  are  pointed  out.  Kmphasis  is  laid  on  thi<  fact  th.it, 
owing  to  the  larfjc  spare  available  for  the  grate,  the  under  fired 
boiler  is  much  better  adapted  for  the  perfect  combustion  of  fuel 
than  is  the  internally-fired  boiler.  I'nfortunatcly,  the  prin- 
tijKil  iiiukers  of  wator-tul>e  boilers  in  this  country  ciHiUnui-  i.* 
m:i  then-  in  the  regular  American  manner,  .is  if  t!n-v  n  .  ia  to  bo 
filed  with  rctiiis\  iv.uiiaii  anthracite,  nii!»  I'.hst.nniinL'  the  neces- 
sity for  a  r(j\ i  rKiinry  fumurn  and  large  combustion  chamber 
is  now  ;iliiiost  genoi.illy  li  io^'iii^c.l.  I'r\>bably  the  belief  that 
mechanical  stokers  are  an  iu{.illihlo  cure  for  smoke  proline 
tion,  an  erroneous  belief  for  which  the  manufacturers  of  such 
appliances  arc  Lirgely  responsible,  has  delayefl  the  denuind  for 
a  properly'  constructed  funiae&  The  merits  oi  hand  finng  and 
machmo  .^tokiog  are  carefully  compared,  the  authors'  conclu- 
sion a.i  regards  the  latter  being  tliat,  although  a  fair  amount 
of  suoaeas  is  aeeured  by  them,  wd  tbey  eanaot  be  reprded  aa 
a]tc|{atheir  aiuntiihetory,  a  perfect  meehanieal  stoker  is  not 
knewD,  Still  they  think  it  diflicult  to  imagine  anything  much 
bettor  than  the  tnelined-step  grate— a  tyye  of  fnrnsce  which 
has  not  at  present  been  nnich  nsid  in  this  countiy.  In  en 
sidering  improvements  in  the  nn  thods  of  burning  fuel  the 
inclincii  ijrati'  and  tlic  tirin;^  of  the  iKiileiH  from  jiroilucers 
receive  muM  attcnliun,  nhhuut'li  ihi-  us(^  I'f  lii|ui'l  fuel  and 
dust  firing  are  lie.scribcii. 

In  many  res]M.>ct-i  the  most  valuable  chapter  in  the  book  is 
tli.it  dealing'  ^wt)l  tlm  examination  of  the  waste  giuses  and  the 
control  of  the  combustion  process.  The  directions  for  sampliiig 
and  analysing  these  are  dear  and  complete,  and  aie  foOoweu 
by  descriptions  of  various  iustnimentii  for  rcconling  con- 
tinuously the  |>ei'ccntage  of  carbon  dioxide  in  the  flue  g^sen. 

In  an  appendix  appear  abrtraete  of  English,  German  and 
American  {ntents  giantod  In  reoeut  years  for  fuel  consuming 
appliaoeea  designed  to  MMnoto  more  perfect  eombiiitioii,  also 
several  ueefnl  tahlaa  eC  niel  analyses  and  wasto  caa  loaNe- 

The  book  is  one  which  every  steam  user  mignt  atady  with 
advantage,  and  especially  every  engineer  who  recognises  the 
necessity  for  conserving  the  country's  COal  su|)plies  and  the 
extinction  of  tJic  "  ^moke  nuisance."  £.  T.  It-M. 

Handbuch  der  Physik.  I'art  II..  Ootik  I.  By  Dr.  A.  WwnuiAini. 

3ndedilion.    lL«ipi:lg :  Ambrosius  BaHh.)  It^. 

The  subjects  discussed  in  this  small  sniMlivision  of  a  general 
treatise  on  physics  ma^  be  described  as  those  deparlnente  of 
geometrical  optics  which  affect  the  praetieal  aaaatnwtioii  of 
o]>tical  instmmenta.  Even  so,  the  ohapteta  are  not  written 
by  the  tame  hand.  Moal  of  then  are  by  S.  Osapski,  bat 
O.  Cppcnstein  writos  on  the  Diaphragm  and  IlUiminatiag 
Systems,  and  IS.  von  Kohr  on  Vision,  Photographic  Objectives 
and  Spectacles.  The  photographic  chapter  is  very  full,  and  it 
is  significant,  and  also  mtttlligible  from  the  authors'  nationality, 
that  a  »L-ikir.iie  section  <lc.il»  witli  "  tfic  time  after  the  opening 
of  the  .'en.i  g'-i'^''  work^.  The  ehipter  on  illumination  in 
.suDie\vhiit  Htinti'il.  It  is  iie.ir  tiie  end  (if  the  ''ii'ik,  atid  i^'iven 
die  !ni|)re4.si(in  that  s|ittce  was  running  short.  The  cupioiH 
it  fereiites  ^\\  cn  there  arc  perhaps  intended  to  make  up  for  the 
compression  of  misccllaueoua  matter  into  a  single  paragraph. 

Motott  and  Motorinf  .  By  Hamnr  X  Siooskb,  (Lsadoa ;  T.  C.  4 
B.O.JMk,)  Is. 

Thil  hook  b  mperior  In  man^  rosi^cts  to  Mwe  others  acid 
«t  aeven]  Unwi  tte  prieei  With  regard  to  (he  blioimaitkm  on 
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the  mechanical  parttt  of  motor  cuni  we  ilo  not  |iro|xi3«  to  offer 
any  criticitoi,  bat  tbe  «t»ctjrical  portion  ia  all  that  could  be 
desired  for  tb«porpOM.  Not  only  are  the  particulara  given  in 
po^oUr  languane  whkfa  imj  bs  oailjr  iiadftrttood  \>y  the 
ymmA  aButear.  bnt,  wlMt  is  man  UBportut.  they  are 
aeenmtt^^  tbeontiAilly  m  vdl  M  pnOMHy,  It  ia  a  book  we 
cn  oordMl^  woomniend  to  motor  car  owners  and  driven. 

fh«  OoniteaetloB  of  Orsnes  and  other  Uftisf  ICaehinny.  By 
B.  O.  B.  ICtaKn.  3rd  edition.  (Manchester:  Tli«  Technical  Pub 
Uafalng  Co.)  39.  6d.  net. 

Thin  hook  has  been  considerably  added  to  in  the  new  edition. 

TllL'  new  iiKittor  <  oriBi-<ts  of  licsi  i  i|ition'',  morii  or  Ic-^s  in  ilrtail. 
of  iiuuitl'oUis  hjjrsiili'-  iimi  elet'li  ir  i  iiimj.'v,  wiii' li'js  and 

hoists  manufoctmoii  li\  mcH  kiu/wn  linii^i.  Descriptions  of 
most  of  these  Iuve  ii[ii*ari:J  iu  tiie  tc  hiii<  al  journals  from 
time  tn  iiiiii>,  Ipiit  ln-iri;.'  C'lllected  in  boi>k  fonn  ihey  cnhinco 
the  value  of  the  earlier  chapters,  and  the  net  result  is  a  bandy 
Tolume  liktly  to  prare  «f  ccmidtnkble  utility. 


TBI  oowniTDnov  or  ■inn. 

A  larjro  aiifliencc  gathered  on  iriilay  i3V«fiinj.'  last  to  hear 
Prof.  J.  •'.  Tliomson's  discourse  on  the  Constitution  of  .Muttfr. 
The  leciriKil  jtrofessor,  to  whom  is  due  lo  large  a  projmrlion  of 
the  mo.liTii  I  oQception  of  the  structure  of  the  atom,  rcLtoJ 
succinctly  the  recent  history  <A  the  electrical  theorv  of  matter, 
and  sketched  hfa  o«d  vUm  on  the  subject.  With  mocb 
of  the  theory  oar  raiders  are  no  doubt  already  familiar ; 
but  to  wlmt  k  thttdf  common  knowledge  Prof.  Thomson 
added,  u  wae  to  be  expected,  soue  new  end  very  importaDt 
developmenti.  Tbe  theory  of  the  atom  now  almoit  uiuTer- 
•ally  aeoepted  mmoaat  a  immbar  oi  ntplSfn  coqNttclcs 
ara  held  MlaMMT  in  orMtal  notion  Iqr  tfa«  atlnwtioii  of  a 
poaitije  nucleus  to  which,  therefore,  tJie  eorpnacles  are 
aatellitea.  Hie  number  of  satellites  determines  the  natnre  of 
the  clement,  uLmii  l,Oiio  cr.rpusrles,  for  instance,  goin^;  to  tlm 
making  of  .m  iiiom  of  liydrogeii.  Now  the  jwlential  ciierLry 
po.sscssed  li}"  each  rorpuscle  in  an  atom  lius  ).ieen  found  liy 
Prof. Thomson  to  lU'iK'n'l  on  the  imiiJie'i  of  corpuw;l«» present, 
atui  i-i  tliiis  ilitr«ruiit  fur  liitlcrt-nt  .ibiiii.s  :  in  fact,  if  a  curvo  l>e 
drawn  expre«£iuK  heighta  thu  poieutial  energy  per  corpuscle 
and  as  horizontal  distances  the  number  of  corpuscles  present 
in  ati  atom,  this  curve  ha«  ctmU  and  hollows.  If  number  of 
corpuscles  and  atomic  wcij/ht  In;  taken  as  i<)entical,  a  crest 
thus  ranraienta  an  atom  wnicb  oa  exist  for  but  a  moment, 
wbile  a  BoOow  npreienti  a  stable  element. 

TJiin  we  ge<} »  gUmpie  of  the  reaaon why  in  tiw  evolution  of 
the  unirerM  only  a  eertaia  immlMr  oi  ementaof  vara  definite' 
atomic  weights  remain  in  perwiaMaHfe  aatiateneo.  The  reason 
is,  in  fact,  analogous  to  that  of  tbe  gathering  of  bonlden  hi  tbe 
holIowB  and  not  on  the  summits  of  a  liilT  and  dale  country. 
The  lecturer  explaiued,  however,  that  the  calculation  of  the 
|totential  energy  per  corpuscle  ^ivf  i  4it:i-rciit  iiumerii:a'.  l  esnlts 
on  different  assumptions  ai?  to  the  Ik'Ii.t.  iour  of  positive  cltsc- 
tridty  when  two  ato  ns  toaKsii!  to  form  a  new  olcmenL  If 
]i<i--i( ive  electricity  he  iiijipit-cil,  for  I'xanijde,  fo  Vhavc  as  an 
irjcaiiipi r.ssilile  tluid.  tliuii  wilti  iucrea.siiv.^'  .atomic  ionij)l('xity 
liic  jiotuulial  entrgj'  i>er  corpua<:le  on  lite  whole  incrcai>ei>,  and 
thus  the  general  tendency  in  atomic  evolution  will  be  toward.^ 
smaller  and  smaller  atoms.  Further,  if  the  generalisation  be  per- 
miiaible,  the  universe  probably-  began  (if  the  above  assumption 
mgarding  positive  electricity  is  correct)  as  a  siDftle  vast  atom 
which  has  in  tbe  course  of  the  ages  broken  down  to  the  state  in 
whieh  w«  now  know  IL  Another  new  devabprnentaBnounced 
by  (he  lecturer  K«e  in  th«  introduction  of  the  idea  th«t  in  such 
a  systmt  as  he  imagines  the  atom,  there  is  a  number  of  direc- 
tions aloDK  wbieh  the  combined  SGtioas  of  the  |x>8itiTe  and 
negative  charge-i  give  .in  electric  field  which  |)osscsjies  tlio 
nt'culiarity  thiit  near  in  an  electric  charge  will  l>u  repelled, 
further  out  will  be  :iUi.nti".l.  This  theorem  w.v*  effectively 
illustrated  by  a  \ariatioii  of  that  magnetic  model  of  the  atom 
used  u  year  or  more  ugo  by  Prof.  Thomson,  in  tli  .i  model 
movable  magnets  are  gatiiered  into  definite  gcomutrical 
pattemSk  in  tiiite  of  the  mutual  repulaioos,  by  a  central  attiact* 


ing  |toIe.  The  centnil  pole  represents;  the  positive  mictoos, 
tbe  attracted  poles  the  negative  satellites.  The  new  vaiia- 
tion  of  thi.s  experiment  emsisted  in  representiqg  a  certain 
atom  by  three  uke  magnet  pdes  placed  at  the  eomen  of  an 
equilateral  triaodle  at  wiioaa  eentia  weragathend  the  opposite 
poles.  VfiA  wk  arntngeamt  distant  floatinig  polee  were 
repelled  when  nearer  in,  attracted  when  further  out,  and  thus 
came  to  rest  in  perfectly  definite  i>ositiong.  But  all  this  hap- 
jienod  only  along  certain  lines  of  symmetry  radiating  from  th<< 
Atom.  These  directions  nmiiil  the  atom  are  the  valency 
bonii-'  of  the  chemist,  now  for  the  tir>t  tirni'  materialiseil. 
Thus  the  tlictric  atom  brings  into  coni-iikration  two  types  of 
fieli!  of  force  existing  round  it  There  i*  the  ijr>liii.iry  electric 
fiijhl  whitli  it  creates  when  it  becon;^  elect: iciily  chirged 
through  possessing  a  corpiLscle  or  two  too  many  or  too  few  : 
and  there  are  the  valency  attractions  which  promise  stable 
combinations  between  atoms  to  form  molecules.  Pushing  this 
idea  further  Pnf.  Thomson  showed  that  it  gave  to  the  atom 
precisely  those  properties  Van 't  Hoff  and  Le  Bel  have 
demanded  in  their  theory  of  the  asymmetric  carbon  atom, 
which,  developed  out  of  a  consideration  of  the  rotation  given 
by  eertain  eompomida  to  plane  polarised  light,  plays  now  so 
huge  a  part  in  atareosbamistry. 


TUFIBUIJll  IZraBIIIIMTS  WITH  INBUliITIM 
■ATIBIALS  AMD  FIBLD  OOILS.* 

BY  %.  a.  lUVMKB,  lU. 

The  Paper  deseiifass  the  resnlts  of  two  invastl«atiom  ondsitshsn 
on  behalf  d  the  Bnginoering  Standards  Camiui 
m  Part  I.,  dealing  with  the  etfcct  of  heat  on  ih.  .  le«tiieil  and 

luecbanical  properties  of  dioleetricit,  it  U  stated  tlist  (roin  experi> 
raents  on  cotton-covered  wire  there  appeared  no  serioui  alteration 
in  the  cotton  tip  to  12r>-r.  (wliich  tfn:ppr«it«r«»  may  l>o  lakpn  m 
approximately  th"  ^ii-fe  Imr.ti  ;  .Jiom-  I'l":  <'.  ili^  cjltun  u-i ii-lualli.- 
liccnir.c  darker,  hni  n-taiiied  its  good  oJeelrieiU  (bnl  uol  miH  li*uical» 
ijiiiiiitii  H  up  111  the  liieliint  temperature  employed — viz.,  180"C. 

The  111.  i-hai-.,t;il  u-^i^  consisted  of  a  punching  test  aud  bending 
t(  I'oi  the  puTii  Iniie  lc»t  a  steel  punch.  Ain.  in  cireinulSNOW, 
vvt«i  ui«:4.  L'uneliing  appears  to  afford  an  exeeUejit  eriterion  of  the 
mechanical  propertiea  of  the  sjssimsnsi  anA  MSij  be  oonsidarvd  to 
give  a  fair  nieasiure  of  the  increase  of  bdltlanaes  with  teoiperutnre. 
In  the  bendmg  testa  the  speeiiueu  was  bsot  icnnd  e^bnders  of 
gradually  dsetwring  diAmcteni,  \ar>'ing  fram  IShl.  to  Ain.  until  it 
l)roke  or  wae  badly  cracked.  If  a  specimen  was  cnpable  of  being 
bent  round  a  cvUuder  ,'j,in.  diameter  wilhonl  breakiug,  it  was  bent 
backwartis  and  forwards  round  thi?.  .\  M  ry  liri;"  number  of 
insulating  materials  were  tested  a«  to  il:>.niiitn  .  sti.  ogth.  which 
was  oWrvHl  to  vary  from  »,liOO  volu  per  udiljaiein)  for  dynamo 
tup.  to  ii.l.OOO  volts  per  niilUmelro  thickness  for  Excelsior  pupor 
Nos.  i  and  2.  These  fiifures  refer  to  the  uiihcjited  condition.  When 
the  maU^rials  tested  were  heate<l,  their  dinrupUve  strength  fiart 
increased  and  then  niraally  decreased,  the  maximum  being  atlained 
—for  mo«t  of  tlio  iuBidatintt  matehals oxperinienled  with-  »1  a  tem- 
perature of  approximately  10(^0.  The  mghest  value  of  disrupUve 
strength  was  W,000  volts  per  millimetre,  and  referred  to  ExceUicw 
paper  No.  1  hsated  to  about  1CI0*'C.  Oiled  linen,  however,  is  a  notable 
oxoeption  to  the  general  rule,  inaMUiucli  aa  its  disruptive  slrcnfnh 
diminialuw  firom  the  \«ry  first  with  increase  in  temperature. 

It  was  thought  that  there  might  K«  somp  relation  between  ilis 
ohmio  resistance  uJid  disruptive  prcs'iiru.  l>iit  t'  sts  sli  imii  tin*  ^  >l 
to  be  the  enie  to  any  great  extent.  Tin-  inMiliitioii  resiWiuict-s  wtre 
ilcinuiiiua  with  an  applied  pressure  o(  KnOi  aKJ  and  1,000  volt», 
the  figures  obtained  being  generally  smaller  with  the  fiiglier  voltage. 
Oiled  linen  had,  in  one  case,  an  insulation  rcaialanae  ol  OOb' 
40  kilo-iiicgolims  per  cubic  centiiucuo  after  one  minute's  eteetnU- 
cation,  and  this  figUM  fSHNSsnts  the  lawsr  limit.  The  higbcH 
insulation  resistanoa  MeOMsd  readied  29,000  kilo  megohms  pe* 
cubie  eanUmetn  and  was  observed  for  wau-rproof  board  bsated  to 
V.'i'O.  MutstUTS  baa  an  iiuportant  efTett  upon  the  nmilstwai 
resistanee,  as  will  be  seen  from  the  followiug  experiment*  :— 

A  speeimen  of  press  spahn.  l  OTtnni.  thick,  which  h:^  1  I"  c  i  m  m. 
dcKiccator  for  12  days,  had  rcHChed  the  high  figure  I  so.yoL>ii 
UK-Kohins,  having  utarted  witli  un  initial  insulation  reMsi^m--  f 
0  nifw>».n»«  A  similar  piece  which  had  been  heat«d  for  an 
hour  rsachsd  a  igwe  show  IjBOOtfiOO  megohms,  showing  that  the 

•  Brief  tunimar;  of  a  t'aper  entitled  "  ll«|iert  on  T^mpnature  K«|>eti 
ments  carried  out  at  the  Nalienal  Physical        rui.  n     r.  ad  beCon^  Ui» 
Jnstilatian  qI  fileetrieal  Eqginesn  ottiXborsda;,  March  U.  Comaiuiicaled 
bjDr.B.T.tilaiebroek. 
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desiomted  •peeimen  liill  contained  lui  appreciable  amount  of  moit 
tun.  If  lh»  >«iapeii«tar> were  nMuij  tumi  th»  riirtmM  ■houl  i 
deeresM  and  tluo  ■taadily  riae  anio  m  die  nunitan  wm  drivan  oil. 

Another  piece  of  pr«M-spahn,  auo  I'OTmm.  thick,  was  exposed  to 
intennittent  Runahine  out  of  doora  (October  28rd).  During  the  pra- 
vioiit  dnv»  therR  had  been  much  rain,  and  the  air  could  not  bo 
trnneil  dry.    HeMstance  before  oxiKMnre  wa«  Om  niegohuis,  and 

tlio  rif  istdiiri  jiftcr  70  iniimtes'  i-xpoixire  Wa*  fiW  iix  iiohiiiB. 

A  m  i  ;,  i.  il.  h -il.ia;  Hint's  i>f  tosts  rr-latlng  tO  th<'  ii^riiptive  voltago 
of  vnriuu.s  »iilist)inc<'.s  whipli  had  lippn  treated  wilii  I  "  rrite  vi\mish 
provitd  tlint  vtTV  high  dinniptix'e  i>lriii>;l!i»  nmy  be  attinin  iJ  1:1  this 
way.  The  highest  disniiitive  «trtriL'ili  (luoii  ii  is  ^,".,000  volte  per 
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el  tempeiBtnre  token  hy  tlMRaomatar  aatride  the  eoil. 
Ueu  tonperntare  of  (he  Whole  Coil  shuwn  hj  Horixontal  dotted  linn. 

Fl  I  2.    Tfmi  KRATi  iir  TkhT>  niTH  Cott  No.  6. 

ludlimetre  for  Kxcckior  I'nper  No.  S,  heated  to  aboot  bOX.  Nearlv 
all  tlwiMtorials  thus  tented  eoaM  ba  bant  atoniMl  a  qrUudar  iii 
dtomater  iritboat  breaJdng. 

Fart  n.  of  tha  Fiyar  aaili  wMi  an  ti»aall|«Hn>ii  wdertakcn  at 
tha  faqoaat  oftfaa  wmwwHtaa  mi  atoaldaal  piaat  of  the  Engineering 
a,  «1»  dadtad  to  knowiriiatttoaiotiial  Maetiaa. 
"  .  tha  wiatiwutn  tanmnlaM  mahad  in 


til  Id  coils  and  the  mean  totiiperataro  calculated  from  the  increaae  of 

rixistanoaaf  IbaaaiL  numiio  Mnii|ilai  Ham  iiaafl  iiii  11  iiii  hifl  ilii 

t>  lupemtana.  Ulna  diffiiMntfaHBaafeDil  wan  taatad,  and  wagtva 
below  two  typical  teats. 

Fig.  2  re^sents  the  reaalla  of  tetnparatua  taito  emwd  out 
with  ooU  No.  0  (FiR.  1 :    This  ooU  bdoocad  to  m  Wkw,  390-Toh 
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Tba  Oail  vaa  to  aoe  oiu<«  a  single  Undivided  OoU ;  to  tt 
OoU  irilh  Air  Space  between  the  Windings. 
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guij.'iau.r  rur.ning  at  iiHO  revs,  pi-r  mm.  Thu  load  on  t«>st  wa» 
alittli'  IT.  ri  Imjf  lii.iil.  Tjif  inti<d  full-load  shiuit-current  waa 
114  ,iiii[)<  r( K,  und  whil»t  running  (be  current  was  7  amperes.  The 
coil  was  also  tertad  at  7  aoipana  intb  tjba  aiuiaiiiia  not  xaToMog 
(curve  B.  Fig.  2). 
Ooa  Mo.  8.  WM  a  Add  eoO  al  a  dOOnr.  900  tcH  L 
atlQOm«.par  min.  ItmaaonndiiidiaaBV 
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iiiiill.  .iud  and  stnng.    Kig.  4  given  the  r«culu  of  tempantnlo 
in  ailditioa  to  thin  coil  wound  in  tho  ordinkty  "TBTIIttf)  K  IMMnid 
coil  on  the  same  madiine  wan  wound  witli  HI  rir  ipaM  in  Um 

middle  ii(  the  winding,  in  ordi  r  to  eee  if  any  eeonomy  mi^it  b* 
etltH  t  d  in  tbo  HDonnt  >>f  copper  u^^d.   The  toul  Uyen  oa  the 

C'  il  were  11.  with  iin.  nir  spiK'c  between  the  fifth  and  sixth  lavern. 
Till-  (  Mr\i»  A.  -md  trtM  the  figiireH  fur  the  hoat  distribution  in 
tin-  inner  nnit  outer  portion  respectiveh.  Ak  t!ii«i  coil  bad  no 
external  covering  a  (ooond  test  (Hi  on  the  o;  r  ii  coil  was  made 
with  the  eovorioK  removed  so  as  to  make  a  fair  eouipanson  between 
the  two. 

Tlia  mtire  report,  whicli  ooTera  47  ptgfa  and  oootaina  a  niuubcr 
ol  tables  and  our\'e<i,  should  hv  in  the  handa  ol  ovuy  ^jmamo 
derigncT.  It  iH  oVttainable  from  tho  EttginMring  Staadai^  Coni' 
mittMi  with  wboM  penniaiiaii  tho  dw**! 
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MIKOHnitB  TBIMWATI— POWn  lUPVLT*. 

ST  H.  C.  UUXTOSI  AMD  S.  L.  I^JIRCB. 
(Continued  from  page  St?.) 
Kit,',       slinsvK  11  writs  id  i-urvea  enihu.iviii;;  tlic  reoolta  o(  two 
iiteaul  coiiKumptiou  t«6ts  carried  out  at  full  loud,  thi^e-qinatorload, 
halt-load  and  quaitar-kad  on  two  of  the  Yataa  *  Than— EhotriMl 


from  which  two  ia  daduoed,  the  (c)  effioSancTof  i 
for  top  load  reached  OK  per  cent. 


».600 


t.UlO 


wo 


6tu 


1  1 

|1 

1  1 

j 

I 

1 

T  

- 

OOHDkMI 

Wtl 

IDKHUH 

1  ♦! 

1 

-»  

\ 
\ 

4— V 

ism 

Ol 

IciM 

v 

\ 

\ 

-tttp. 

1 

P* 

■/ — 

1 

\ 

\  ■ 

i  y 

— \ 

■1,1 

4 

IP 

j  

tot 

 1 

/'  ^ 

«« 

'  i — 

r 

y 

. 

Wst«r  ptfLB.: 

SHo 

in 

Ittai 

-bS 

-it 

W.Row 

; 

Note: 
EUii  (f  CirdM 

npnunt  1 

/_ 

^— 

Bm; 

- 

i: 

LP.  1 

lour 

m 

I.H.P 

^\ 

_ 

I 

^»  1 

I 

\ 

\ 

1 

"1 

~\ 

i 

— 

1 

( 

1 

•  One  boiler  on  ranse  but  not  working 
na«  ol  eoal,  or  for  reiidoa  left  orcr. 

Curvea  of  efficiency  of  tbo  990kw.  and  HSOkw.  motor  senetalon 
»P»  glTOB  in  Ftffk  4  taH  ft.    In  Fig  fi  are  gi\  en  the  cur\es  of— 
(a)  (^Unod  teieUon  and  Ughting  high  -tension  outpnt  fran 

,f  """^"^  tof  Tneaday.  January  Std,  IMS. 
(6)  C  oitibmed  traction  and  fighting  Ugh-tenaian  input  at  nb- 
•lationa  for  aame  date. 

fioianey  of  tzanamiiBan,  which 
 apfwonoMtaty*    Tho  amM 

length  of  Ugh  tenaion  fe«derB  in  thia  caaa  via  vvtr^im^  \mt 
and  ihc  section  of  faodtn  far  a  gxTon  load  gnatairSuinm  tirt 
ii.ii  i.   a  an  earilor  data,  to  wHdi  Table  in.  at  tho  end  oTthi 

1  Etper  refers. 

FI|>.  7  and  8  ahow  fha  onmo  of  ooovereion  effleiency  for  p»r- 
tienlar  dnj-s  for  the  rolysion  and  Oldiisiu 
road  nub-stations.  The  avcni^'u  :iiumhly 
conversion  efficiency  of  all  traction  tab- 
ataUona— I^T.  a«tBai'H.T.  ii^«1M 
per  cent. 

In  Fig.  0  are  given  particulars  of  tlu>  lotil 
woaUy  unita  generated  at  the  Stnait-itnit 
station  rinca  tm  ntanmaiiiiwiniiil  at  anfllft 
the  nnita  aant  to  mb-aMiiNHt  iIm  Oa  coil 

and  water  consumption. 
non.eoDden»ing  to  condendbg  1 
February  and  March,  IWM.  Owing  to  » 
reduction  in  the  plant-factor  of  the  sutiun, 
the  full  effects  of  the  change  nn-  i^in^wlu: 
masked. 

In  arriving  at  the  weekly- load-faclor  sod 
plant  factw,  tho  toUow-fonnibt  han  bna 

used  :  — 


Onrr  La»i, 


l« 


90 


70 


« 

■a 


Lt'iid  ■  /■!■  t-  r  I  rriits  generated  <  lOW' 
I M  omen  tar  V  luaximum  load  x  lOH  hrs.) 

Ilunuiny  Phtni-faftoT :  (Unita  e«ne»t«4 
X  100),  I  Capacity  of  running  plant  x  168  hr».* 

The  load-factor  for  the  ISluart  Btreet  slatioii 
for  ihv  past  12  montha  worka  oat  at  47*8  pet 
cent.,  and  for  the  Bloom-atreat  atalion  il 

per  cent. 

In  rig.  10  are  gi\eu  the  '21  hour  'ii*! 
curves  for  the  Hloonj  Kireet  and  Stii»rt-5ttx«4 
alatiooaon  ThuruUv.  October  '27.  mx. 

The  lowest  co*tK  uf  pruduuiion  for  aay 
month  b  IMM  wer«'  at  follows 

Stoart-  Bloom- DtekbiMa- 


(1)  Qtmiutivu 

i 

Coal    0  17 

'•a  ocKW 

Watar   MU 

Waatai 


■treat. 

d 

0  K'.l 


4. 

Oil* 
O'OIS 


im    vm  MM  i.im 


tOmnU  Otitfut. 

Vf..  ;(. 

w— »   ?'?!5'?"i'*'"^*-    •>on  <»nden«inK.    lt*lb.  I'rejwure,  Jlan  li.  UhU.   iDotted  lines.) 
Bagiaa8atHo.t.  Condeiuin«.  1601b.  I're8sai«'.>.V.11n.  Vacuum iFullI.<KMl,i, Jan  I'.iOl,  iFielilLiue^l 
>JL-4libalheis(s  mu'.tn  Inclader^inri'tlon  f.ir  Mci'niii.n  from  mnlur  gcaerator 


out 


(II  T-  iapal.) 


Tolali 


(t  >  OMrjlalfeN  Ctuu 


Co.*  I,500klir.  threc-plm^e  si  ts  ,it  Stimn  ilnri  in  Afarch,  1H« 
Wld  Jannaiy,  19(M.  the  full  line.  i,-lv-  tl,,  ,f  ,nhs  ni.tium  d  fmnl 
JtO.  8  sot  runmng  condensing,  and  the  dotted  lines  those  ubtaine.i 
from  No.  I  operating  Don -condensing.  Saturated  steojn  was  used 
l«  each  i  itM-.  the  water  being  measured  on  tho  supply  sido  to  the 
boi  ei-s,  and  the  drninago  water,  except  that  bam  the  oyUndtr  I 
jackets,  was  ileducte<l.  The  engine  aeta  were  run  on  an  artifieial 
water  I.xi.I.  I  he  f.,||.>vving  data  were  also  obtained  during  the  oon- 
densni  j  t.  t,ts  on  (hr  above  plant,  ahowing  tho  pounda  of  eoal  hnmt 

per  unit  •.'••m  riit'  I.  \e. 


0-280  . 

f Salaries  snd 
wages   I 
Repairs  and  j 


01(04. 


^  maintenanee  J 

The  above  cost  figures  ore  per  unit  g*n«rat«d,  and  are  not  to  b» 
tiilii  n  as  a  guide  to  the  i-mt  ]it  r  unit  toUl.  It  is  intcroitting  to  corn- 
pan-  the  above  costs  far  S'.-.mrt  street  with  those  for  the  eight  OMinlbt 
ending  Novenibr  r  ;ti»,  l',«U<,  »|i>  ii  (iie  slHlion  was  Opwaltd  ma- 
condensing.    The  averaye  cos.i»  were  then  as  fuilowa; — 

Coal   0^. 

Oil   

Walrr  

Waste  and  store.s 


«  'j^**.'.^^''.**'  ™*d  before  the  Manebeatar  Local  Saelmi  of  tho 

laititiitioa  «l  Blactrieal  Bnginaen  on  Febrany  Mai 


} 


(KMi. 


•adWagat. 

Tlotal  


(MM. 
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ttntlBICMt  Output,  Combined  LiKhtln^  and  Tracliun,  IIiiK  hn  irh  lirnijln  i,  Inli'Kr&tinK 
From  12.90  a.m  ,  Xu«s<ls,v,  Jan.  iti.  until  IJ  p.m.  Turs<lay,  Ian.  :!rd,  VMS. 
Doll  alaUl—  tapat,  OonUmd  Lightiog  and  Traction,  Half-hourly  Headings.  latCKriUing 
Pnaa  4  t-m..  TuMday.  Jw-  ^^d,  ootil  U  p.m.,  Xoi>saa;.  Jan.  8rd,  IIM^. 
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Amliu*  ro*  Vkcc  Ein>iMi  KorEiiiiKit  iUr,  IMS,  SitUMM 
VnUt  Gentrattd,  <tv  — 

A.  Toul  output  to  mb-tUtiom  (H.T-}  tor 

tractioD  aoi Ufhtiiis  ...••.•••>•■•••■  4M).lMkv- 

AujUiarti  Plant  — 

H.  RieiUit!  >□   10  780kw.  hoof» 

C.  Work*  URhling  *  power.  7.180 
SjpMiftl**4 ■    I.IO^  ()  »i 

tijm  i!t.o27  „  „ 

D,  TolalnaiMgcnviAi  tl    t49.17>.i  „  „ 

M,  llbmiriMtJ  naxin  um  ri  itput  (H.T.  i  ....       5,000  „  .t 

Viiil<  n  r-l  tor  eiaitation  _B 
Imlu  genorfti.-.i     iB«(iifminlon~A~  * 

Tetal  ontp'.u  I H  T  1  _   A 

lighting  and  power,  but  nol  "  special " 

"  '"iTrifi  water  (a*  irtMttTMl  by  ted-mltr  laMtr,  1,<«,700  gaUou* 
Toed  water  pet  noit  RMeraWl  (ii0B-«OBdmill|)« 

iof;d-   »2!nb. 

Ctwl- 

O.  Total  eott!  conwmplion    S22  ton» 

Pounds  of  coal  p«r  unit  generated 

0x2  2*0    *  lib. 

■J  I,,  l^l■u^.■  VM  !-!.,  ^!l^iiM^:  Niutiiili.  r  2Ut,  190H,  includca  Noveni 
b<T  17tb.  lor  wlisch  i'ltv  kmd  tui-its  ate  inflmled  under  Section  II- 
of  tlie  I'npcr. 

The  avefiHjo  lUiil^- conaurnption  of  energy  per  oar-taflo  OVMT  the 
wholo  oratMU  for  Ibo  pMt  12  months  Is  lut  follows  : — 

OoMcr,  WX,  I'S40i  Koveuiti^r.  1  258  :  Denmbrr.  1  271  ;  January, 
1M4.  l-m;  AfanwM.  1-S87  i  Uaixih.  1  M  ;  April.  l  :  Mif.  l-asi; 
JiDMk  MSS:  9ialy»  1-MO  sAttgwl,  1  ten ;  .September,  1-M ;  OeMer,  l-IM. 
(To  t«  foncMtd.) 


iFPUunoi  OF  iivotuo  pom  m 


BY  (I.  M.  BROWS. 


Tho  u>«  uf  electricity  iu  the  (oriii  of  <lircct  current  in  uiinoii  is  m 
many  ematm  nattktaA  to  l%htiiig  and  drivtnff  pmnpo  uid  haulago 
uem  loeatad  daa*  to  Ih*  down-CMt  shaft.  The  taita  of  H«iM  and 
Thiem  hnW  alMtWll  dial  incniidrurcnt  lamps  broken  in  an  explosive 
atimtFrllffrt  avo  net  a  i<vurvr  of  dani;er  unless  the  carrent  exceeds 
0^  amperes.  The  re»ult  IioMk  good  for  both  direct  and  alternating 
eumnt  at  prcKHUrcs  up  to  220  voll«.  Tents  by  the  SAtuc  authorities 
liRVe  niao  indicati'd  tlsnt  ulighf  sparking  and  glowing  at  tin  lrii=i!)fls 
of  a  direct-ciirn  n!  in.  tiirwiU  not  igiiito  an  inllauiiniiM'  iiii\'.  ,,ir. 
but  if  a  motor  is  snlijceted  to  sudden  overloads  or  iho.  i  niinint  i'.i'  ri 
is  1  Lit  tliiiii  will  certainly  bo  ou  exploaion. 

Wilt  liter  totally  onclusing  a  direct-current  motor  uiU  in;vki  it 
absolutely  safe  it  Ui  impossible  to  say  with  certainly,  ajtlioii;,-h  there 
utv  many  reaaons  to  believo  so,  even  wbcai  as  is  general!  v  iht-  case, 
the  iiialor  ia  not  AwipaJ  with  di«  ido»of  miliinff  it  absolutely  gas- 
tight.  On  tho  Other  Band,  twiteliw  and  turn  ot  Ute  type  ordinarily 
U«r<l  on  direct  current  circuits  are  decidedly dangennis-  It  may  be 
Mifelv  Assorteil  that  any  type  of  uneneloMd  eoonnercial  fuse  is 
Cnpnble  of  causing  an  explosion,  and  !hf>  »ai<ie  remark  applies  to 
opon  switches,  which  are  only  safe  for  ii  alitii:  witli  currvnl  up  to 
;f-0  aniffi""  :»<  Jirr'^uiirc  of  IW  Vuli^  .,ii  imn  nnliii'livpi  circuits, 
(ileh  ai"  lIu-M'  -iiiiiiil  v  111:-:  1111' :ni.i,'.--i  1  lump!..  I 'rui  I  ii  iill y.  tho  only 
circuit  wliirli  lan  IM  bti>ki  n  nifi'lv  1  yiMi  (.]>i':i  .■<wi:i.h  i.im  «upply- 
ing  lttUi|w  ujiirli  t-iki  Dill  iiiuir  ".'Lxn  tMi  rtriipi-rt',  .Ml  m''i<T 
switchen  liiu.l  he  liitaiiy  Hiclosmi  in  st  nm^-  i  iist  iron  case*,  lu»d»;  i« 
nMUrly  gaa-light  as  poiiisibie.  Kven  tin  u  ^wit<  )ies  and  fuxex  are  a 
■oarce  of  danger  when  ummI  for  carrying  turge  rurreuls.  They  are 
no  doubt  eomyaratively  safe  undar  nomaaloaDditioiu,  but  are  u^<> 
IcM  iu  eiM  a  bad  xronnd  ocean  on  fb*  dnnit  thoy  are  us<<d  f  ^ 
OOUtrolling.  An  enclosed  nwiteh  and  fiiso  of  n  good  make,  hiuI 
dealgnad  for  a  capacity  of  100  amperes  at  'lOO  volts,  was  recently 
testi'tl  under  iioniiul  condition!!,  and  iilso  under  the  abnormal  con- 
ditions ihnt  woiilii  obtain  if  thi<re  were  a  bod  ground  on  the  circuit 
o.Milrotlcd  by  llio  "'.vit -h  urirroal  conditions  tho  switch 

bix'kii  iho  cirriii'  iili  111  nv  ;i(!  ':  iii  disturbance,  and  if  the 
current  wac  gmilui<ll\  iiirriui ■  (  iln  fusi  \,]pw  withonf  CH?i«inp  the 
t ..[-iiiii  uf  any  llnnie-  inmi  tin- jdiiu^  dI'  cn.^f'.  Imt  when  ti'-itoiA 
with  a  current  of  1,20U  amperes  sudtienJy  switcned  on,  »  condition 
cf  aflain  which  might  aaaily  occur  m  the' event  of  *  bad  aooUent  to 
a^y  motor  or  eaUi  connected  to  the  twitch,  a  vtoienl  embwion  of 
tlamM  frotu  the  joints  of  the  ease  was  seen,  alUiot^h  tliey  were 
made  with  iadianibber  packinn  and  ti^ttly  Herewed  np. 

■  •■  special "  laelndtt  §uwm  oatd  let  teatiog.  An. 
*  Abatnct  ot  a  Payer  rimI  before  the  Bugky  Engineering  ijoolety  «n 
febraaiyaod. 


In  the  final  test,  the  case  was  made  gas-tight  and  fused  with  the 
name  aabentos-covered  wire  used  in  the  previous  experiments,  the 
rt>af.h  wa.1  Ihnt  nn  s^vitcliiriK  on  the  current  it  was  blon-ri  to  pieces. 
ThiTi-  no  ..i...ul>t  ".luit  ill  >uch  eas-irn  tho  aiiiomit  i>l'  t-iifr;jv  to  be 
liis-.ipntfd  ftt  tlif-  iiiipiiu-nl  the  circuit  i>.  brokrii  :^  \cry  lar^'f,  «ith 
thi'  r(  !t;ilt  tii.^t  thr  ;iir  m  '.he  case  is  hfatfil  ami  ;ts  prt'-isurc  rnisiHi 
to  a  Ui-gree  snlhcient,  in  many  instances,  to  be  highiy  dangerous. 
Tests  have  been  inside  of  enoloeed  rownetio  i>low-ont  ctreait- 
brcaker*  witii  sinular  results:  and  it  woola  seem  almoat  impoaaibla 
to  produce  an  endoaed  nritch  or  foae  of  the  oidinary  tyi>e  eapaltle  ol 
op«  n  i  ng  an  iodaetive  circuit  and  earr^ing  a  iMwromrent  with  safety. 

Tlie  ereatest  advance  in  the  application  M  eleetrid^  for  mining 
purposes  has  been  due  to  the  introduction  of  the  jwlyphase  altenp- 
nating-current  induction  motor.  Tlie  slip-rings  (in  cases  where 
squirrel-cage  motors  arc  out  of  the  question)  do  not  present  any 
great  rlenient  of  rlimgcr  if  they  aro  Kept  in  good  order,  and  the 
currp:it  iii  r;»it\  in  l1i9  brushes  is  not  excessive.  If  h  luuli  rb  arti 
provided  With  two  brushes  for  each  slip  rinfr  it  i«  prot'ticatly  impos- 
sible to  produce  a  dangerous  spark  by  :ui;>  ordiiuvry  means  short  of 
hfting  both  brutdies  at  the  same  iustAnt,  and  this  is  not  likely  to 
happen  vuder  ordinary  ciMmutaaeett  «vaa  if  the  •lip-rings  are  in 
very  bad  oonditios.  It  ia  advlaaUe,  howover,  to  have  the  alip  rings 
totally  endoaed.  If  Only  to  afford  meehanieal  protection.  Such  a 
motor  is  pracllcnlly  as  safe  as  one  with  a  suuirrel  cago  rotor,  and 
has  the  advantage  tliat  full-lo«d  torque  can  M  obtained  at  starting 
with  a  current  not  greatly  in  excess  of  the  normal  fnll-load  current. 

One  of  the  chief  advantages  of  allernating  ciirrent  phint  for 
mining  .voik  lias  iu  tho  fact  that  all  the  switches  can  bo  <.if  tin-  ljiI 
break  type,  mul  the  use  of  fuses  is  not  necessary.  When  utm-X  ou 
altenmiiii};  intriont  circuits,  oil-break  switches  wUl  operate  perfectly 
under  tiie  utosc  trying  conditions  ;  but  when  nsod  on  direct-current 
circuits,  there  is  considerable  carbonisation  of  tho  oil  every  time  the 
circuit  is  opened  witli  a  heavy  current.  This  is  no  doubt  due  to  tho 
Atct  tbat«a«llaaiating.attnmit«ireBiiathoMia  no  olaetrolytio  aetioUt 
and  any  arc  fitrmed  between  the  awiteh-htede  and  coniacta  b 
OXtio^ished  at  the  instant  when  the  current  passes  throagh  zero, 
wttoreas  when  used  on  a  direct -current  circuit  the  full  amount  of 
energy  which  can  be  stored  in  the  circuit  is  to  bo  di'^-lp  itt  il  ir.  the 
switch. 

The  !-implpBl  method  of  ntilii-in^  .illorn.-itinj;  rnrrrtii  for  « iiriin^', 
is  to  c>:in(  I  t  an  induction  llmtcr  to  the  wiiiiii:!^'  iU'.iiii.  tilln  r  iliruotly 
or  «>ir>)ugh  nvluction  gearing.  The  control  of  liuge  induction  motors 
fill  iliii.  1 1 1»>  of  work  is  best  efri>«t«d  by  liquid  rheostats  which  have 
the  ndsaiitiigti  of  presenting  a  simple  and  ready  means  of  regulating 
autoniaticair>'  the  maJ^am  speed  with  which  the  motor  i-jin  be 
started.  Smaller  motors  can  be  quite  readily  oiterated  by  ordinary 
controUers  uid  mctallio  retiataneee,  but  it  is  desirable  to  provide 
suitable  devices  for  limiting  the  epeed  with  which  the  controllers 
can  bo  brot|cht  into  tho  full  rauDing  position,  and  the  controllers 
themselves  wonld Ilavo  a  large  tiniuber  ot  points;  both  resistances 
and  controllers  should,  in  fact,  bo  so  designed  that  in  c  isc-  of 
eiuergoncy,  the  motor  can  be  used  as  an  olectrii-  liraki'. 

Tlif  ln»'<:<-st  pljuit  "f  tli'x  l;iiid  of  which  Uio  wntet  Im-i  kmiwUdge 
l^  or.c  uf  thi-  S'.i  ii  ',.'  t  liii.-lic.iiiL*ge«  de  (inuid  Homu.  fkl^riuin.  The 
motor  IS  supplied  uitli  ciurctiit  at  2,000  volts  and  'iH'.'>  cycles  per 
second,  and  is  mounlod  on  the  same  shaft  as  the  winding  bobbin  ; 
its  maximum  speed  is  42  revs,  uer  loiu.,  and  tlie  maximum  winding 
spi«dia5L-7fl.paraifloiid.  a9Mailirai^t«foe«llift«dieS,79aib., 
and  the  depth  of  tho  ahafi  I*  MO  fathoma,  tht  total  weight  of  eoal 
raised  per  hour  being  H-'t  tons.  A  flat  rope  is  nwd.  and  tho  initini 
diameter  uf  the  bobbin  is  Hft.,  the  final  ffiamator  being  about 
24ft.  Cm. ;  by  tho  use  of  this  bobbin  tho  torque  required  At  starting, 
and  consequently  the  maximum  demiuid  for  current  arc  kept  con- 
siderably lower  than  they  would  be  with  eilher  ii  Knpp*>  pnlley  or 
donble  drnni  gear. 

Ill  this  counlry  winding  engines  are  souictiuwn  r-  <jiiiii  'l  In  deal 
with  as  murli  n  lUif*  tons  per  hour,  from  depths  up  tn  hdo  Iktlicmis, 
and  in  such  cases  the  mechanical  dilliculties  which  present  them- 
selves  are  very  great.  The  Kocpe  pulley  'i*  in  socb  cases  not 
fnvourcd  on  account  of  the  exi^sivo  luiul  it  tluv>WS  on  the  hold* 
L.  Ill  ,  and  also  on  oceoont  of  the  fact  that  in  eaae  ot  faifaire  of  tho 
r  >i  w  both  cages  are  Kabie  to  be  predpitatod  to  the  bottom  of  the 
shafl.  and  the  ordinary  rylindrieal  drum  is  nut  to  be  rewiimnended 
on  account  of  the  larf,-!  imliiJancod  forces  to  be  overcome  at  the 
bck'inning  of  each  wind,  and  on  account  of  tho  loud  it  throw*  on  the 
hcodxear,  and  also  because  it  is  liable  to  cause  trouble  at  high  speeds 
bv  vibration,  a  tail  rape  ia  nol  penuis;ifil('.  Tho  only  allernalive  is 
lo  otlopt  the  well-known  eonicail  drum.  In  order  that  the  ri>p<  ind 
the  drum  nmy  not  hp  of  exrp»fiive  iliiiii:<  t>  r  it  is  iteor'Mary  to  limit 
the  useful  Imul  ar.it  iiili.pt  jnL;lji-'i'  vMii  Jin^;  ^,pi-tiU  »miiIi1  i)ther- 
wiso  be  the  cose,  iukI  tlierefoiv  ok«liiii»l  piani  of  larger  capacity. 
As  in  moat  mechanical  problems,  the  U^st  sointioB  io  simply  a  eam- 
promise  between  the  various  eouilictini;  c«>nditions. 

In  the  e«««  of  kiio  windlxig  goats  connected  to  a  power  station, 
situated  very  naattto  riiatt,  fto  iM0i«t  promising  and  most  ecuno- 


*  Tne  Eteamwindiiig  eneina  just  installed  at  th*  New  WtlKsmtharta 
Colliery,  in  Softh  Darbysbire,  is  easily  eapabi*  ot  dealing  with  3,000  tona 
Of  eoal  fee  dajrotOI  hours.  Xbodagthot  tho«haftia«48}diw 
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Vrickl  p]»n  leeDii  ts  b0  On  frtthlhitlaii  of  a  s«parat« 
dyxiABio  for  cuppljriDcr  «iiimit  to  IIm  wladine  Rp&r  molan.  The 
enirine  iihonld,  if  poMble,  be  of  the  hieh  »p««d  ijpe.  •mnged  to 
work  with  c«ntt*nl  wtwn  »du)isnon  and  pronded'with  a  governor 
which  will  conic  into  action  only  when  the  speed  of  the  set  cicccda 
a  Mrtain  iaf«  limit.  Thi*  engine  practically  replaces  the  indnrtion 
motor  in  th»  rtiv  of  the  iJiyner  ml,  xh«  other  parts,  including 
the  heav>'  fly»l.L.  1.  i mnpenaated  senermtor  and  exciw^r,  remaining 
the  »arrt<».  In  ti  p  eas«  of  very  large  winding  gears,  f  t''««iivf!y 
largi-  (,M.rr.,-,,rK  and  flvwheeU  could  he  avoided  by  lu^lic  itit  <; 
tbo*«  parts  ttfij  in  the  same  way  two  motrir^  ccnM  1h?  u^t  l  fur 
drii-ing  the  winding  drum.  The  generators  wrul  i  I  r.c  tn  U 
adjust«d  so  that  their  characteriatics  were  sauiJiu.  aiiil  it  wooid 
^P4^ar  adnsaUa  lo  ManMt  ihtirlialda  in  oerien,  m  that  one  ifaeostat 
cooJd  be  us«d  ftir  the  wBnUiaMw  wiurol  ol  both.  Econmnical 
M  the  Iigner  combination  i»,  mtamMuoMt  Mviog  both  ia  cmiul 
«Mt  and  workmg  charges  caa  bs  aOwtoa  by  th*  t/dopOaa  or  this 
plan,  for  the  losses  in  tho  altenutting-cnrront  geneniting  pltnt,  mnd 
in  the  indnc tion  motor  of  niotor-fMl*ntor  set  are  both  kVOidM,  »o 
that  a  saving  of  abniit  2*1  psr  wnt.  may  be  fairly  anticipated. 

Aaearly  irurt  lilmiuii  <f  th.;a  character  is  to  be  seen  at  the  Amimscfae 
Steinkohlenwerk«  it  I'liMit,-  in  ^iTciny.*  There  are  two  eqnal  wind- 
ing engines,  each  driv.-n  hv  u  p;,ir  of  'Jirect-current  motors  directly 
to  the  druui.ij'ifi  .mi  tupit.le  of  misin?  t>.  rtM  lofid  rif 
ItSSnb.  from  a  depth  of  121  fuiliom-i.  Tiie  (,.  .irlv  .ji.timl  nf  i-.irli 
W  W  tons,  and  the  windsug  gears  are  nio'lntvd  direellv  iiljovc  iiiv 
shafts,  a  plan  which  for  small  macbiiM*  offers  considerable  advan- 
tages, more  especially  m  regardi  Ih*  WMr  of  th«  ropea,  which  is  loss 
ttaan  it  wottM  be  wore  the  araal  head  jmBtgm  »~t**'*-^ 

Bt«am  enghiM  for  winding  an  OMlBnjr  nan-condenniic,  mkI  on 
account  of  the  very  intemiittent  and  tufaTOurabieeoaUtinw  of 
wr ,  irf  Me  most  uneconomical.  The  rwnlta  of  varioua  tatta  Dade 
t:n  thi  ("ontinrnt  s.}-,r\  that  the  steam  consninption  pc-r  horsc-powcr- 
hcur  rr  k.  ri.  i  f,;j  iii,a,,rinl  raised  varieii  from  l'i<Wb.  to  571b..  the 


iatt«r  bi 
nnder  spi  ciu 


►  kill- 


tv,]ii  t.iii  krn  en^ne«  running  condensing  and 
'  *'ip<  rv  i^i  jii.  I' or  largo  winding  engineii  run- 
ning under  fjivourubJi;  njiidiuons  it  woiiJfl  not  seem  ont  of  place  to 
MnUM  a  steam  consumption  of  7.'il;  .  plt  rn  ri^:  p.  .wcr  Ij. .  .t  rr^koiied 
on  BOaterial  raised.  With  a  well -designed  ilgaKr  pkiit  ilu*  corrw- 
spon^g  i)gut«  nwiU  bo  iSlK  but  a^inst  this  saving  wc  Ivv:  u  tn 
put  the  extra  intomt  on  the  iaefMNsd  capital  co»t,  and  matt  a 
slightly  larger  allowance  for  depredation  and  ivgtin,  but  in  anv 
case  can  expect  a  nett  saving  of  80  pereeol.ofllM  working  thargea 

°  u-  u  "if*"  P*"'"  "  '"fB®  r'*"'  of  'vpe 

which  the  gentntor  ia  directly  driven  by  a  steam  engine,  k»  just 
described,  a  steam  consumption  of  201b.  or  211b.  could  be  obtaine<1 
withoni  ti  i'ilj;.  ,  inless  tho  working  conditions  were  eic«plionally 
nnfavonrarilfl.  nnd  the  enpital  cn«t  would  be  considerably  below  that 
o.  Ihi.  corri-sp.,n.l!ng  11-;, (,r  r,vtnl.:niit:on,  and  not  much,  if  anv, 
PJfJ*"^  »  ordinary  »t*am  winder  of  similnr  roparitv. 

°'  principal  apphcations  for  eli  s  iri.'W  v  in  nii;n!-,  i-,  t.i  tin- 
driving  of  pumps.  In  all  the  earlier  instaliations,  the  pamp«  wcr© 
?  '>P*  ^  ''^  plunger  speeds  ranging 

ftora  Wft.  10  lOOR.  per  minute,  neceMiUUiug  the  use  of  a  double 
rediwtion  between  the  motor  and  the  pomp.  The  efficiency  of  such 
a  Bnmp  is  general^  from  70  to  7S  per  cent,  so  that  a  combined 
ef!.rienpy  of  60  to  68  per  cent.,  according  to  the  capacity,  maj  be 

 ''  '.V  expected.   At  the  present  time,  it  U  poaribU  to  obtain 

rectprcKating  pumps  of  the  Expross,  or  high-*pe«d  type,  having  very 
much  higher  efficiencies  and  i-itnning  at  such  spM^ds  that  reduction 
gearing  may  Jm-  disnonsed  with,  nn^  th«  motor  mounted  directly  on 
tlie  crankshaft  The  speeds  ol  ..irh  puntps  range  from  160  to  i«X> 
revs,  per  n)in..and  their  oflicicnciun  ;imv  Ik.  frrnt-  T'i  to  Ho  per  cent 
'St.'-  u"?,*"  ^^'''Wn  tho  Ian  tiin,  or  fuiu  v  ara  the  use 

or  high-hft  turbine  pomps  has  iiM  r..as<...J  i  .,ii«i(i..nil.lv.  Thesp 
ymnpabavawnral  advantages  wbi.'h  rec.;i,..,M-n.i  ti:..m'f.::.ruiiiii:it; 
mrk;  they  ran  at  hightpeeds,  and  coii»*<juentJv  ii^Ui  pmnp  mt.i 
motor  can  h„  taiult!  very  compact;  they  have  a  coiitiniionii  ll 
nn.t  therefore  no  air  vessels  arc  rtr|uirod,  and  water  liaiumerui«  m 
tlie  pipts  IB  ,y„ui  avoided ;  the  cost  of  exeavaliiig  rooms  and  m>iking 
foun.Iations  for  them  is  vcrj-  much  lesa  than  for  recipr.K-alitig  pumps 
of  Similar  rnpncriy,  an,|,  f  iirlhor,  tbo  ducharge  can  easily  bo  varied 
is  jiliir!  «  l:„i:i.s  l,v  H.n.p!.-  r,.g«tatingvalves  fitted  on  the discliarge 
pipes,  iheir  clticrency  is.  howevci-.  smaller  than  th«t  of  the  better 
claH.i  of  reciprocating  imuips,  and  is  much  more  dependent  on  the 
size,  and  for  doalimr  with  very  siixOI  i^imiiri' .  ,  water  and  high 
lifts  reciprocati-u!  pump,  r.i,-  prifenil.;.-  .  i-  unlinnrv  sizes,  how- 
over,  It  iiiay  be  Iamu  at  70  to  7(i  per  cent,  onth  uump.i  arc  cspeci.nllv 
aUtablf)  for  connection  to  throo  phase  induction  motors,  and  the 
Jldlimrv  speed  about  1,100  revs,  per  min.  for  conplititr  lo  .VJ-cyclc 
iMr-pola  motora. 

Oebriider  Stilzer,  of  Wiaterihur,  and  Mather  k  1  lau  in  thij. 
comiiry  iia\i  plu.v<.<l  t,  proininent  part  in  the  intmduciion  of  this 
V  r  "!.P'""P-  U»»  vuM  xMtUM  intlitHalilffiin  i«  that  at  Uic, 

/echo  \  ikior,  whera  there  «M  two  pmopeoo  the  loww  level  which 
deliver        gallons  per  mlimf  to  a  height  of  1,900ft.  The  gnwitQ- 

•  >/<llaekaal,"Ma.«i,  19^ 


combined  efficiency  is  58  per  cm-  b  it  from  actual  t«sts  the 
efllriency  of  the  whole  plaul,  ioicluding  jjint-rators,  is  03  per  cent., 
and  the  efBeianey  of  tbopnaapaaigae  77  per  cent. 

In  a  caae  Of  tbii  aoit  where  the  pnmps  are  v«rj  Urge,  it  is 
advisable  to  faialal  II  •epento  naenOor  for  drivuig  them,  and  etert 
them  up  with  the  generator,  tfana  diipencing  with  the  ota  of  eoetl} 
starting  devices  for  the  motors.  This  i«  more  i-spcdeHy ' 
when  a  number  of  motors  are  used  in  series,  and  fixed  < 
<■!<.•.  Thia  remark  also  ajpi^liee  to  i 
'jiihe;  caae n aapaiate  aoavaa* ' 

rf  .|r.iri-ii. 

I'or  iiir<;i-pli:isi-  i..iti:ii:  rtirrt  n;  iIil  L.tI  nl.'e  ij  the  Ordinary 
sUrse-cortnl  uttaaded  cable  with  wa(«rproui  dialii-  nr  l.;!>;nifn  insola- 
tion, heavily  braided  and  armoured  overall.  It  ^.n-  I.-  .  •  found  by 
experience  in  many  liiinen  that  the  use  of  leiui  n>v»nng  is  not 
ailvisaUe.  On  aeeooat  of  its  inability  to  resist  tension,  the  armour- 
ing shonM  not  be  of  tteel  tape,  but  of  galvanised  »t«el  oi  iron  wire. 
Tho  laying  of  cables  on  the  aobd  qvtem  olMig  the  main  tnada  Ihh 
very  often  been  advocated,  bat  it  imdviinUe  OB  aifiiKiiint  of  An 
po«eibiIitjr  of  the  cabk  beii^  ton  or  ininnd  thrangfa  thomd  linbing. 


CORRESPONDENCE. 


THE  LIFE  OF  NEKKST  BUANEBS. 
to  Tn  SDiTOR  or  TBKjxiacnacuM. 

Sir  :  I  send  you  herewith  records  I  hi\i:  ke|)t  of  two  instal 
liitiuDi;  in  Gloucc<>tt:i  where  Xemet  mp.<\.  The  laniji? 

are  I  ampere  B  type,  on  I'Jn  volt,  crititiint'jii-  turr.mt  C-or 
poration  supply.  The  i^ults  obtained  with  tho  new  tjr|je 
U  6lament  burnw,  at  (wmparod  wjUt  the  oM-tjrpe  biinitr,  an 
very  marked. 

In  bolii  cases  the  lamps  hang  pcrpendicnli&ily  and  ;are  well 
out  of  reach.  Takine  the  insUilation  with  the  okl-tjpe  biuncrs 
fii^t.  The  reoords  date  from  June  1,  1903,  to  March  7,  1905. 
Nino  lanuM  arie  in  use,  with  200  volt  burners  and  30-voh 
leaistaiices,  aud  all  renewals  have  been  made  with  old  tyjw 
burners.  Four  of  the  lampa  have  l>een  lifted  lfiS$  bom, 
and  fire  lamps  for  3,420  hoars,  during  the  abov«  period  of  88 
weeks.    This  gives  a  toUl  of  16,324  lamphoutt^  aad  SO 

h  im? rs  have  been  renewed.  =  81fi-2  hours  arcras*- 

.J,  I  ^-^ 

life  uf  burner.  Five  resist.uici  >  have  also  been  renewed 
witlim  ibr  jMricKl. 

^\  a  now  come  to  the  installation  (a  church)  with  the  new 
U  t) !«  burners.  Tho  record  dates  from  tho  first  use  of  tbc 
lamps,  October  2nd,  VJOi,  to  March  7th,  11105.  Thirty  lampean 
ill  use,  with  2 1 0-volt  bumeiiB  and  20  volt  resistances.  The  ustpa 
have  been  lighted  «  totel  of  06  honn  during  the  above  period 
of  SS  veelu.  lUt  giraa  »  told  of  1.980  lainp-boura,  and  S] 

bunien  lutTO  bean  nnewed.  .-. '  '^^^=94  $  hours  avenge  life 

of  burning.  Tw  o  t esistanees  have  also  been  renewed.  More 
than  hull  qI  the  burnera  in  this  eaae  had  the  heating  coil 
broken,  and  in  the  lemaindor  tbe  flamMk  bad  aborted  on  to 
the  iioating  coil. 

The  Xi  iii^t  lamps  will  have  to  be  disianled  in  the  latter 
in!>ta!!alion  it  they  do  not  give  better  results,  and  higit 
ull'iL-icnc^  incandescent  lamps  will  be  put  in  their  pUwa.  A 
remedy  is  badly  wanted,  or  tbc  makers  will  hatro  raaeOR  to 
■  leplore  their  substitution  of  the  U-tj'pc  burner  for  the  earlier 
burner,  which  had  proved  its  aervioeable  qnaUtiea.  I  wontd 
also  add  that,  even  if  old-ty  pe  bumen  COuM  be  obteinod,  tfaej- 
cikunot  be  inserted  in  tbe  new  pattern  B  lamp^  ea  tbe  eaaiiig  of 
the  Intter  h  not  anffietnitiy  large  in  diameter  to  teke  then.— 
Voai%&e.  W.  A.  WAtTOX. 

Oloaeester,  March  15, 

Spark  Prevntlni  fa  Oyaamoe.— Tbe  Hon.  C.  A.  Faisona 

has  been  granted  an  American  patent,  issued  on  PebmarT- 1 4th, 

which  relates  to  mcan.s  for  reducing  the  sparking  of  continuous 
current  dynamos.  This  object  is  to  bo  achievt^l  by  windin;; 
tho  arniatiiro  with  a  ■  nductor  of  thin  cross  section  and 
formed  of  iusulate<l  slraads  having  a  lay  of  oue  complete 
turn,  or  two  or  more  complete  turns,  in  the  length  of  the  core 
of  the  artnatiuo.  It  u  claimed  that  tJie  spintl  kjr  prevenu 
local  curienu  in  tbe  copper  oondnctor. 
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PARUAHENTART  mTBLUOENGB. 


LONDON  ELSOTBIO  POWER  BILLS. 
AM  ihf  hi\U  which  hftv*  bnen  depoaited  in  Parliament  thii  aeaiioD 
El  . 4,  1,'  i>nwi  ri-  to  sup))!;  tlMtric«l  enere;  thronghoul  London,  cwnc 
btiforc  u  CuuimitMe  ol  ttia  Uouso  o(  Lords  }eitiej4»T.  Tli»  CommilU>«  is 
constltaled  M  foUowa:— Biti  Omfwdown  («ludnMUiK  Bui  Igrtton. 
ImtA  Ab«rdara,  Laid  ftoouHy,  and  Lmd  Ztmbt  af  Htnyi^nmrtli. 
ThA  bilU  are  :— 
A'lroinittrativc  (  >.:rit.  ut  london  A Dtokdot  BlMM«Foimr  Obl 
Cvntral  Ivlectric  Sapiti;  Co. 
Charing  Cross  .V  Strand  Kleotrioitr  SoHly  Oatytl. 
City  of  f^ndoD  Eleotrio  Lighting  Co 
Coant;  of  Liondon  Klectrio  Supplj  Co. 
East  London  A  haitet  Thames  Electric  Vawwt  Cot 
Mctropoliun  KlPitlr;f>  Supply  C-y.  'Ael«u.) 
.Metropolitan  Eiwirif  Sujulj  (  n    VarioOH  PowmIl) 
North  MetnipaUlaa  Klectnc  I'ovor  Suraly  Co. 
Ttrr  fltohiMlfiliTtflTnni^f  nl  LobAm  ByTiad  tba  Ksit  London  and 
Iiowfr  fttiiBm  BM  Mtk  lh*  nMOtpentfani  nf  ■■■Wmpanles,  th«  remain- 
Ink  iWVentioiW  Mm  br  nlwalons  ol  poww  tf  sonipante*  alr»a<tv  in 
•XMHMtL  nt  UMmmikK  of  pi  titloM  iiriBll  ib«  whol*  of  the  bil'B 
tttM  tetolhCMflgoiMk  M»l  ntn  gtrm  ia  Mriiiw  loc  Vthnuj  34. 
Thtt  pMMMdioit  }MltBlajr««nloiMid*  tin  fullaii  «t  latan  pro- 

Tha  COAlRirAK  aia  dntt  M  dw  wtow  Mb  Un«lTC4  ft  Mm 
pUwtMl  iMoe.  li«Sw(wU  Mk  ih*  oplntamt  of  fha  wion  irminiil  tonwatrd 

a«  to  tiMs  method  of  Dtooetdini;  with  th«ni.  The  AtallMmllw  Coautf 
of  l/ondon  >'o.'t  liill  wat  first  on  the  lixt,  and  as  Iff  fHnmiraM  jm 
Uadiog  for  this,  ho  woold  luk  for  bin  views  first 

Mr.  i'lTZ(jEI!\l<l),  K.C.,  said  thus  after  :irtfui  conhi.leifttiun  he  lunl 
come  to  the  det  iiuon  that  there  was  iilcely  to  b«  oonaiderabie  diHiuuitj'  tii 
th*  «ra^  ol  adoption  a  course  of  |)rooedQf«.  Btitty,  liowmr,  there  were 
two  mmy*  «l  d>.aUn«  with  the  matter  -<  1)  t«  treat  atl  tb*  btlh  as  competing 
meaaurcD.  and  to  hear  tln  m  nil  Iwfore  KiTiog  any  drHgion  i  >  tci  bi'ivr 
the  Adminiiitrative  Coiinlv  nf  tidon  Uill,  and  dcoiile  on  it  nt  orii<i 
The  latter  course,  kovoTer,  might  be  unfair  to  the  promolera  o(  the  ollKr 
bills,  althoDRh  natarally  he  wag  quite  content  for  tne  Committee  to  adtipt 
it.  The  main  iaaue  for  the  Committee  to  decide  wta  whetiu»r  Ibej  would 
uraat  Uw  wltotoot  the  area  achcdolcd  lo  IIm  flfft WIllO  ItbaAidflSiuitoBtivo 
Ctmtf  of  LeadoD  Co.  or  whethar  Umj««dM  ent  it  np  iala  nnli  wim  as 

pro|io»i-<l  In  the  remaining  bills. 

SirltAI.I'HLITTLEK.  K  .f  .  [  r  tlic  Ciiy  Cnrp  ratioo,  Mr.  FREEMAN. 
K.C.,  for  a  large  number  of  London  borougiu.  and  Ur.  VEBEY  K.SOX, 
for  Boaa  IomI  withoritses  outside  Ijondon,  asked  that  a  decUion  should 
Iw  given  on  the  main  principles  of  the  Administrative  Cuunty  of  liondon 
Hill  as  soon  ss  possible. 

Mr.  K.^LFOrit  DROWNK.  K.<- .  who  ia  appearing  for  the  whole  of  the 
hi!!  '  I  xri-ptinf  th».  AHminislratire  Coantv  of  Loniun  Bi!I  H.ii.l  tluil  thr 
(iTr.  ip!  ilu  iL::-t  inrip.  fsl  of  Mr.  Fitzgerald  wc>u  1.1  lie  to  tive  hitn  ;.Mr. 
Fitzgrmld)  the  final  epoceh  aflai  alt  the  bill*  bad  b«en  coiuidvrcd.  llr 
would,  iheielore,  aoMHt  (hat  tha  AdutoMwIim  OMMgr  «l  Loadaa  Bill 
•btDM  be  proeeedfa  villi,  and  liiat  Ul  Qm  vmbIIim  ill*  Oemailtlee 
kliould  not  make  up  its  mind  as  to  whether  It  would  give  a  decision  whon 
the  cajic  fur  this  bill  was  linisbed  or  not.  With  rtyurd  to  Mr.  Fitzgerald's 
remarks  as  to  fiiittiog  Up  LoodOD,  h*  mtMt  point  out  thAt  it  was  aitead; 
cut  up.  for  all  Ih*  eompuilM  wUth  k*  Hfiaaaaiail  waia  ilmdx  ''^> 
eiiatence. 

Xh*  CHAIKUAN  aaid  tlia  Oaatmiltee  would  adopt  Mr.  BallMir  Bnawne  s 
■HHMtlon  a«  <he  heat  ecwirs«  lo  follow. 

Thp  CoBjmi(l'"i«  ehi>«t  adjourned  until  to-day  Friday). 


KUNIOirAL  OOMFBimogi  WITB  ILBOmO  POWBK 

AcCUXttTIW  CORMMUOX  Hll.l.. 
Tba  Pol'M  an<  Sanitar?  CommtltMOt  tbg  Houeo  of  Commons,  of  which 
Mr.  J.  W.  Wilson  is  now  obainnan.  considered  the  Aooringlion  Corpora- 
tion Dill  on  Tuexdaj'.   The  oppiments  to  Uie  bill  were  ttic  Accriogton 

Cor|»orftt'nrti  St  t  tmi  Tmrnvay^  Oj.  and  the  LancashirrKlnctri?  I'ower  Co. 
Coun-c!  fiiT  III.-  i  rniDMr  is  -.vei,'  ,Mf.  Weddrrliurn,  K  (/  .  Mr.  W  U.  I.ecse 
and  Mr.  W.  J.  icv\cs.  Atitt  some  JtacUMion  the  Aocrington  Corporation 
Btaan  Tiamraja  Co.  withdrew  Ita  OMMMiliou  to  Ifae  Mil  in  the  prcMDt 
ato«a.  and  the  tiam«ity  part  of  the  mU  praeeeded  mioppaeed.  It  tttkt 
UKiWiur  to  rcconslruel  for  electric  traction  certain  steam  linea  within  the 
naring{li  of  Acciington,  which  will  be  aci|uire<l  by  the  Corporation  in 
ly07,  and  to  con-'rnc;  some  short  lengths  of  new  lines  c«tsi(ii<  the 
borough.  Mr.  W.  li .  Aitkeu.  i.iwn  clerk,  gare  evidence  as  to  the  arowlh 
of  the  district,  aud  Mi .  Sk'jihen  SelluD,  oonauiting  enmneer,  said  be  con- 
aMend  the  estimates  in  the  bill  mm  iMplafor  tlw  LatA  tnktawa 
«a«  then  called  iu  favour  of  the  iilll,  and  ^  pmmUa  Of  the  tnamtf 
portion  of  the  t  i'..       |-  i^.<-'l 

Mr.  \VKl>lii:J;l  I  UN.  K  C.  tht-r.  (i^iiril  the  portion  of  ihebill  relating  to 
thi-  supply  of  ckctiicai  eueijj.  Ti-r  U-crinpton  Coiporation.  he  sa)<>, 
kUt-ady  possessed  a  generating  atat.on.  wliich  h^'\  cost  £10  ijlui,  jitnl  it 
Was  their  desire  to  supply  electrical  eucrg^  to  the  tramways  propoeed  botii 
inside  and  outaide  Avorington,  and  also  to  aupi^y  the  oulaide  diatriets, 
Dorvcd  by  the  tramways,  with  electrical  energy  for  lighting  purposea. 
Ihcf  dt-lrfi-tt  w..M!M  be  Cla.vlon-Ie  Moor*,  AKhftti.  ffoncoR',.  nswald. 
tw]-rl''  iwiii  Hn::liriu-il.n.  Thi:  -i.nl;,-  iliirg  lti:it  Ilit  Luma-hire  Klei  trii: 
I'ower  Co.,  vviiuh  k.l.  iiuUioriite>d  m  1900  and  whioii  op|M>«e«  this  pctttoa 
ol  the  bill,  bad  icuv  » -n  to  erect  one  generating  station  wblob,  howercr, 
mamtyet  comp<ete— and  which  was  I  I  mile^i  away.   The  main  point  of 


thejK-tiii'in  if  Ilu-T  iiru'.i'hIreEU'Otric  Vowr Cn  -sa.. r  -.ir.pstiti'M.siiil  really 
the  ecmi>iiry  wa-  a,«kinf:  tor  a  monopoly,  .Mid  s.0I:^'llt  to  aviTi.l  i-miu|i  liln.n. 

A  MEMULii  Of  iUE  COMMITTEi:: :  it  tut«  ludcd  ^.^mpetitinn 
that  they  objeat  lo. 

Mr.  WICDDERBrRN  <»>d  Ihle  did  netaffeet  the  company  as  they  were 
not  r«l*>paT»>n!  iti  .^ecrinftnn.  Thr  .'iricriion  he  raised  was  pablic  nec«s^^ity. 
The  <-oriip»nT"«  itatinii  wns  I  (  miles  of!  and  the  Corporation  station  1  mile 
off,  and  he  thought  it  was  reaaouabie  that  the  Corporation  should  coin 
pete  in  these  ootaide  districts  with  the  oompany.  Su  fur  as  the  tramways 
were  concerned  he  took  it  that  the  previous  docijiion  of  the  Committee  gave 
the  Corporation  iiowrr  to  aumily  toeae. 

Mr.  STEI'HEN  SRLI.ON  said  that  the  feedera  would  hare  to  be  faUd 
to  th^  nnlitlie  dtplr5-t!>  for  the  tramways,  and  t?;i-t .  fun-.  l!-.f  Cnf- 
p.Tr»t:on  iro'jld  be  in  a  piHitin'.i  to  suj  p^y  L-lii'.iply  dji  tin-  :  lli.-r  liiin-l, 
before  the  oorapany  would  sapj>Iy  tliene  dUtrirtx,  the  vitriuua  locnl 
authorities  would  have  to  enter  mto  an  agreement  to  take  a  supply  for 
•even  year*  and  to  pay  '-iO  per  cent,  on  the  capital  cost  incurred  by  the 
eenpany.  At  WMMents  for  these  powers,  he  mentioned  the  LnriLuk  hir.? 
ti«mways,  tbe  Chattam  tramwaya  and  the  Falkirk  tramway.i :  in  all  th.  a 
easea  thfre  were  powers  to  sapply  t-ilivtrifs!  enflrcv  fnr  llBhlln-;.  Tlwwr 
weie  all  compinita,  althoogti  .Manulu.-lf i  ur'-il  II  iiid.-r-ii.-id  ('-^ip.i rations 
also  bad  power  to  snpplf  lighting  along  th<<  route  ol  tramw^s  oataide 
Iba  bavodiili  kowidaiiMi 

Oma-aiaarined  hj  Xr.  0.  BAQOUA4T.  K  C.  lor  the  Lancashire 
Power  Co, :  The  bill  did  not  force  the  Aocrington  Corporation  to  supply 
in  the  districts  named.  They  could  pick  and  ehooae.  H«  admitted  that 
the  Power  wk?i  (h'.'.f^ei  to  .stijiply  cvr-tyhmly  np^^ti  ifm-.t  itro.-iflod  in 
the  com  pan} '.-f  ait,  liul  thr  ti.rm.-*  w^-r?-  ■•uch  thut  nin:iy  \oc\l  ar.;h<)riUo3 
wart  nnable  tu  iwxvpt  them  He  <l.d  nut  know  wbether  the  Aocrington 
alettricity  works  incitf red  a  loat  last  year.  He  did  not  ttainit  tiiara  WM 
WUA  of  a  speculative  tuilure  in  the  proposals.  The  feedem  for  the  tram- 
ways wi  -uIJ  hare  to  be  laid  anyw.iy,  but  he  admitted  that  tramway  fw^dr-ri 
Wt-re  not  u.^d  far  li^drlinj^  )'iii[';>*r» 

Hy  the  CHAiBMAN  ^  A.-cnot^ion  wivs  at  prfipnt  -siippli  lug  orrfiiin 
oustomers  out*id<-  its  area  «itl<ont  Lui'.lirrity, 

Mr.  W*.  H.  .MTKKN.said  tha.1  tUn  l't>'.vci  Co.  t^uid  only  erect  generating 
xt.ttioQs  upon  the  lands  aebednled  to  tbeir  act  of  UUtO^  and,  ihereloira. 
colli  j  not  ooms  nearer  to  the  area  of  supply  than  I  I  roilea, 

Mr.  BAaiiir.t.W  .lid  ifii-  C.  :ii|i;vi;y*.j  A.-t  (  f  JOrti  j.uve  It  power  to 
eiiA't  f^entiratiiifT  (.tutinti.*  jin-.  \vlirr(. 

Mr.  AiTKKM,  in  anawtr  to  ibe  Csmmittee.  said  that  the  Corporation 
would  be  wilUnn-  lo  be  compelled  to  anpply  these  ontside  districts  on  the 
same  terms  is  ^ooe  contained  in  the  Lancaahirc  Tower  Co.'s  Act  of  I'.IOO. 

Mr.  T.  HIGH  AM,  ohalrman  of  the  r.->  L-i.-it^ii;,  cnmmlttw.  said  that 
the  Lancashire  Power  Co.  badquotad  Ha.lin>:<Uii  a  price  of  lid.  down  to 
fd.  per  unit.  Rut  this  wa';  fur "  tnili.  "  >upiily,  nmi  there  would  have  to  ba 
added  the  cost  of  dietril  iitmn,  u.'.li  h  un  ilij  pr..  I.ably  bring  the  piioo  up 
to  the  SUld.,  which  wai«  the  average  charge  per  unit  in  Accrington. 

Thil  CMMfalded  tho  oaae  tor  tiiiB  part  of  the  bill. 

Mr.  BAOOALLAT,  (or  tha  Power  Co.,  aaid  that  thev  were  not 
anthoriaed  to  aupply  onitomera  with  electrical  energy  in  detail,  but 
only  in  bulk.  He  had  never  claimed  a  monai>oly,  but  he  niitintainod 
that  Pnrliartn.r.l  h«d  nev^-r  liit«>n<li'4  th»t  tinrriDiJ  rompetiUon  should 
tAlii-  pittoi  will)  till-  c-Miiipikny.  Such  a  comi-rlitii  n  would  be  intro- 
duced were  this  bill  to  be  passed.  Already  tho  I'olice  and  SanilaiT 
Oamiwtlae  had  NfaaaA  thaaa  powaiai  «iae«|t  artian  tkaia  wen  ifaeiM 
circtraittanoca.  Them  wew  t«e  objeetioM  to  alWiog  uieh  fvmtt^— 
fir;',,  that  continually  to  allow  loni  aiithoritien  to  supply  eletrtrical 
I  n.  rt:y  (  uiHi  b  ibeir  distrieta  would  nniln:  -.he  carrying  on  of  power  com- 
panies an  impoMkibilily,  nntl  i-n  ily.  there  wa«  tbv  general  objection  to 
niuniripal  trading  bey;  n  I  .  riiiLin  I  nnts,  In  Accrington  lait  year  ihu 
cost  pnoc  was  over  4i.  pei  unit,  .>uJi  ine  average  nelling  prioc  :{'31d,  ^ 
hmg  as  Corporations  were  allowed  to  pick  and  i  litxi^c  the  dislrieta  io  tito 
area  of  an  electric  power  company,  it  would  be  dillicuti  (or  power  coal- 
paniea  to  niise  their  cipilal,  bocoute  it  would  m-ver  bo  Itnown  from  yciir 
u>  yuftr  whui  (icirliiuis  m-ti-  k>  b«  cut  away  from  their  areas. 

Mr.  Jl!>EVK8,  for  the  Corporation,  said  he  was  preparcl  t.3  have  the 
names  of  the  places  to  which  they  wished  to  aupply  inserlt'l  in  the  bill. 
The  (Corporation  did  not  wish  to  aupply  everywhere  arouml  .\coriiigton. 

The  CHAIRM.VN  said  the  Committer  was  not  ili..>p<«cd  to  give  tho 
Accrington  Corporation  power  to  supply  lighting  us  wtll  a.i  Itauiways  in 
H»«tlnj;dr-Ti.  allowed  remaining  district*,  w  itli  ili  ■  provlao  thai 
the  1  aii.'fktliiii.  IVmer  Cp  w..:-  iMt  lo  be  ompidln]  I  M:iiui:i  tin.  C':>iiMint 
of  the  Aeoringtou  C;>rporatioii,  as  the  distributing  authority,  in  tlMnm  rtuw 
distiicls  in  order  to  enppi;  tbereiB.  Tlia  prieoa  in  tha  oalaido  diitrieiii 
must  be  the  aante  «•  In  .Iccilnctoii. 

Clauses  to  give  eflcct  to  th'?  i!i  l  iil-n  wprp  bdHnght  ll,p Oil  Wedniiiday. 

The  claiiaes  were  aftcrwurd  -  loiiMdenil  .erlatlm. 

With  regard  to  the  loans,  Mr.  w  I  .[>l  1 1  IIBIISX  aiked  tho  Committea 
to  grant  a  loan  of  £8C,000for  the  rt  i  iv  triiLtion  of  tramways,  repayable  in 
SO  years,  and  a  loan  at  repayable  in  i5  years,  tor  ttie  eiectrical 

''mOBUIBMAIt  Mid  It  wai  Ibe  InlaatiOB  of  Hit  Mieaaqd  BuitHw 

Committee  to  go  very  carefully  Into  tho  quottiOB  of  IMIBiripil  loana  tUf 
seseioD.   Anyone  cognisaot  with  electricil  mB^iHait;^ know  tlMlt  90  yean 

wan  too  !t?ng  a  period  for  -.uch  machinery 
-\5t«r  t-::iisuUlti^"  in  private, 

The  CilAlilMA.H  ennounoed  that  in  view  of  the  foci  Uiat  »omc  money 
bad  alrca<ly  been  tgtalk  vfotukmi  dmot  thipr  tnmU  grant  XO  jaaia  in 
which  to  repay  tho  loan  for  Neonefanetum  of  Ibe  tianmtjf.  With  rogard 

to  the  loan  for  electrical  equipment,  thi,^  wn-  n>o?.3  or  less  ol  a  peri.thable 
nature  and  In  soms  ciiixs  tlie  ]>f  rio<l  ,hu  !  t-^fi  iHnl  aa  lowit-i  l-'i  ycarj. 
la  this  eaac  the  OommiUee  specified' Ukat  -iO  yeari  «a«  tbe  ittaoet  tb«lr 
eoutd  allow  for  iti  Tha  Im»  tar  £7,|0in  JM:  illMMinl.1ttliBga  wntild  bo 
repaud  in  10  years.  ^ 
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TELBOBAPH  CONSTBUOTIOH)  BILL. 

In  the  II  -  i  f  C  imtii'ii  »  m;  Tfiiusilsjr  lut  week  ihe  r<i«tin««t«r- 
Oencriil  ini nMMi-.  il  *       -,o  jnua  !  tli'j 'IVl.  jtraph  Ai-I»,  1365  to  1904,  with 

follow!  : — 

I.  If  the.  oworr,  Icucv  or  occii)  u:  oi  Iic-Jkc  bauk  wbivh  larni'; 
the  bounJsry  of  »ny  street  or  pablic  roa4  along  vbicb  th«  roslmjuter 
GcDcnl  )>  construction  cr  mtiolainiiig  a  lc1rgT*|>hic  linv,  or  of  any  laaU 
(bfini;  within  20fi.'  f  ;itiy  i:  !i  ^U^i-i  or  roeil  Jinl  not  being  common  land) 
whi-  !i  i-  :ii  t  .1:.  Il  l  1  I  n  ll  .  t'uh-  i|  the  »licot  or  road,  refnaei  or  fail*  to 
give  <K)Bi«Mt  Id  this  conttructiion  ol  the  line  011,  over,  almi);  or  Mtn'-. 
th«  hnlfcr,  bank  or  land  within  ttrenty  oHe  davn  after  Ix-ioc;  rr<]uir<  1  to  j  1 
lOby  nolioefrom  the  roatmiater-Grnrral,  a  dillorrncc  aiiaU  b«  deemed  tu 
k«To  aiisen  between  the  r<iktinMt«rG('ni-i.il  and  tbat  omMT,  laMM  or 
Wi-.tpitr,  and  oi-cr.  3,  4  aii<l  6  of  tho  Telein^pb  Act,  1878^  A*U  applr 
arcctilingly  aa  if  it  weic  a  iliff?ri»nc»  sr^sftie  mimt  t!;at  nrK 

2  Tlioso  provi»ionii  of  s.r  21  .if  t;i"  T, :  yr.ijih  .\  r,  IH^i.  uhicb  {ai 
kiu«ii<ie<l  by  sec.  3  of  tb«  Te'.earaph  Act,  1892)  are  not  at  K<)nc»l  applies, 
tion,  shall  be  of  gtmi«1  tlVlinmioo,  and  (xtend  to  mrsl  distrieu  and 
to  pnblif-  roada  M  well  M  t«  alTetts  ;  but  in  the  caM  of  a  strost  or  public 
nail  in  a  rural  district  tbs  |MblitBtiim of  aotin  Itquind  nadtr  MT.U  of 
th*  Telegraph  Act,  1863,  ikdl  tw  mtatttatad  tttt  th*  twUieathn  of  notiea 
under  ssc.  21  of  tbat  act. 

3.  Where  any  tree  overhaogs  any  ilrcft  or  puhhr  n  i  l  -.  >  to  obstract 
or  iotcilitre  with  the  wotking  of  anr  tsl<|^a|tbic  linr  runainietci  along 
tlMKillMl  <r  toad,  tin  PoitraMMr-Oi«iMnu  my  gin  notii-e  to  tho  owner 
•f  llMtrM  or  to  tie  oeevf^er  of  tbeluid  onwmeh  the  tree  is  growing, 
nqairillKhim  to  lap  the  tree  »:>  as  tO|K«mtUi«  obstruction  orintei- 
fcmce,  and  in  default  of  coiiipliince  Uio  FbitOHter  General  may  himself 
caused  the  tree  to  b<i  loppod  for  tbat  ycayatt,  tuA  ico.  7  «f  tb*  TlelfKiaph 
Act,  ISbS  which  relateii  to  compeusatimX  abll)  af^y  to  tlw  ntlclH  of 
t)iati>ow<r  hj'  the  Postiiiastur  GeDeraL 

4>  {1)  Is  tkis  Act  any  cxpre»sioiM  to  wUcii  a  special  ineaulDg  is 
•ttadieil  mder  tho  Telegraph  Acta,  IttS  to  U04,  or  any  of  them,  alall 
haT<'  the  inme  rr>'|>->c(ive  m(aaio(,B  to  tllia  Act:  Oltd  the  M|IH!MMQ 
"  hrtige  "  or  "  tank  "  includes  any  ditek  •Ajointog  to  tho  bodflB  or  bank 
as  if  it  was  |iart  of  tlie  hedge  nr  luuk. 

\2\  Sec.  12  of  the  Telrgraph  Ac»,  1678  (nhich  I'  Ui  i  tu  ll:"  printing, 
•QlbcnlicaUoD  aiul  iwririoa  of  uoticaa  and  other  ducument*),  shall  apply 
for  ttopiifpuiw  of  tba  Antn  it  •fplic*  for  t^e  imifWM  of  tbat  act. 

O)  All  act  nay  1»«ito4  th«  Telegraph  {OoaatrtdJaD)  Act,  190S, 
Md  Mr  Iw  died  irtth  tha  Tdi|n»]t  iUiti,  JJMS  to  im 

OTHER  ELEOTBIOAL  BILU. 

The  CktUta  F.lmririiy  Supply  Hill,  the  Suuth  tVnUi  gteetrlcil  Power 
Bill  and  the  '  7«fcr  am/  t'oniwifff'it  Tramirtiyt  r-ill  were  read  A  isocood 
time  in  the  House  of  Commons  on  Monday. 

The  ?AK'iJt?«  r  .T,  r  iyii  hill  and  U»  HtUiHi^ienugh  tmd  District 
Tr"."ir  ,,.',.1'  / !,  •  .'I,  supplf  Bttt  Htm  md  ft  aMOtid  tine  la  tlw 
Uoas-  of  1,01. Is  on  Monday. 

Ue!'  r<'  ih-  Court  d  Bcfoiaea  oa  Ifond^,  Mr.  Moon,  K.C.,  for  the  Urad. 
ford  I i  ipciation  Tnunwajr*  oommlMee,  applied  tor  a  locus  to  appear 
against  Ibe  Stirtk-Katlent  Itailwmj  Hill  in  rctpcct  of  clnoee  28,  witicb 
gave  the  railway  company  power  to  run  motor  omnibuses  to  01  from  any 
pUce  FiervrtI  by  tbo  oampainli  tftQwa|a.  Tfaa  lo«|ii  waa  flOBtWtod  li^  the 
cij:n{i.inv.  I  ut  in  Tiaw  «(  Uta  smtiiggiijr  of  Ihc  ««f^w,  Om  ehtin 
allowed  the  locus. 

IhaOordon  Hoiela  oaTMadayanlM  to  UMOnort  ot  Referees  for  a 
famm  to  appear  against  Ibe  Baiter  Stnel  oimI  ITattrloo  Hailieai)  Hill,  on 
th<'  K'Ound  tliat  a  subway  propoited  to  be  coiistruoled  would  affect  tiie  ir 
prtiiierty  iojurioualy.  Tlie  subway  wa«  l^ft.  away  from  (be  petitiuiier^ 
buildingi,,  and  a  loouj  had  h««li  gnkBlod  to  tham  in  raqnct  of  ftmeviooa 
bill  of  the  railway  oonpanj  cmeanliig  worlia  lyfttftWiw.  ImlMOa 
was  disalloH  od. 

Tbo  Ijoodoa  Coonly  Conaeil  applied  t3  the  Court  of  llefereea  on  Toea- 
day  for  a  kwM  to  appear  a«ainii  the  hUlware  if  Uamptteai  Hallvai) 
Hill  Mr.  rollock,  K.t'.  lor  the  London  County  Conocit,  said  h«  only 
iloFir..  J  ti}  be  heard  in  rcispcct  of  c'ause  II  of  tlie  bill,  which  empowered 
thi>  railway  cttmpany  to  ••  enter  into  and  carry  into  i-fftct  sgreenu  nt"!  (ur 
the  OoDslruotion,  working,  u^eor  management  of  ih.i  railwa  .s  ujiJ  ui  i  L  s 
witb  the  Edaware  d;  Waltord  Bailway  Co..  the  Charing  C'toti!,  Euslon, 
A  Hamp»t«iaitail««]rCia.,ftBid  tha  UndiiniiBd  Btoatrto  Biillw^Co. 
of  T«ndoD.  The  Comity  CoimoU  bellovM  that  it  waa  the  fiiientioa 
-f  t!.i-  fir'imotera  to  alter  (he  effect  of  tbo  Charing  Cross,  Euston  A 
MunijiE:.  ^.1  Cii.'s  Act  of  )U33.  If  (bia  were  done  it  would  be  {lOHsibUi  t> 
band  ail  the  underinkingB  orfr  io  the  I'ndergronnd  Conipany,  which  wss 
a  limited  company  and  not  suiij.  ti  to  any  control  by  TarUament.  Mr. 
Balfour  Browne,  K.C.,  for  tiie  railway  lowpatiy,  ooaleoded  (bat  be 
already  poaaoMwd  tbo  power  which  tbaLoBdsa  Ooanty  CooncU  eeamcd 
to  think  he  desired  to  obtoiD  now,  bot  all  fbo  Hahtlittoa  of  the  lubatdlary 
eom]ian!<>s  wmilil  hive  to  be  taken  over  by  the  irndcrground  C.mpaoy. 
Til"  l<;<;i)ii  '.vaB  uUci.u.'d. 

in  connection  with  the  t«cent  municipal  opposition  to  the  application 
by  several  of  the  railway  companies  to  run  mato;  umrjii  iiM'^.  Mr.  Whitley 
has  given  notice  in  (be  House  of  (^ommous  that  nc  wiU  move,  on  the 
accond  raadtog  of  lha  VbUtUnl  lUUms  C*.'*  BtU,  that  clanse  .i**  (giving 
tbia  power)  be  MBitted  ov  that  II  be  liadttd  tocairyiag  pa&seiiger*,  Ac.  to 
and  (torn  tbe  eompan;**  rnlway  etatigat, 

PUBOHASE  OF  TEE  NATIOVAL  TBLEFSOin  Oa 

In  the  M"iis' of  • '■■iiMiMiM' oil  Monday, 

iiir  CUAKIKS  UILKE  aske<l  iha  POftOMiter-Cttlcral,  whatbtr,  tb  *iaw 
at  the  fatt  tbat  tbo  werdiny  of  lha  pn retain  inreeaMnt  betmto  the 


Government  and  the  National  Telephone  Co  in  relation  to  the  staff  of  the 

cr.mriiiy  h-:h  criijainc;  utf-trtsiTitT  ira^n;;,!  tlui  .mujiIoj-^s  and  might  check 


L.f  . 


Hinliii?ii  ..  an  iiihi.  s  lii.ritiK  thr  n«it  seven  years,  til ua 
aDocting  tbe  efljcicncT  of  a  future  tiovoroinen  t  service,  he  could  give  any 
deliaita  aiMnace  that  the  members  of  tbe  sulf  would  he  taken  into  tbe 


Uonimne|it  airvice  upon  the  transfer  in  1911  provided  by  Ibe  uieement. 

I.irvl  STANLEY,  in  a  printed  reply,  aaid  that  when,  as  proviSd  by  tfaa 
iL,r.-.i  incnt,  the  Katiooal  Telephone  Co.'usyst^im  was  purchased  in  1911  it 
"iiul  ilie  iieccrsary  for  tbe  Pott  Offi.?.  tu  VrijriJr.  1  stiff  ta  rarrv  on  the 
»(ru.-e.  It  seemed  probable,  ilirrofon'.  that  •  u.;  I,:',  rucLt  w.iul  1  l.r  r.:l.,r«>i 
to  ({ualilicl  member*  of  tbe  National  Telephone  Co.  s  utalV  whuse  servicM 
were  nwir  ■aiy  ttf  that  jimyiir.  The  reaaonablo  probability  of  employment 
in  tb«  Ploit  Oflea  aarvfea  with  its  many  advantages  wonl  t  he  felt  &ure  be 
GUllicieiit  i>i  attract  i|aalified  i-.andi'Utea  during  the  next  seven  yeari«  :  and 
he  WHS  i«nvince<l  that  any  <lefinite  BMirancaor  undertakiug  girso  tiaw  as 
to  tbe  trarafar  of  alalT  or  tbo  eondit'ooe  of  service  oader  the  Post  Ofli<» 
woaM  ba  fonad  vaty  amliann*^  bf  M  NceNMr  iaUlL 


MBntOPOUTAJr  DDTBIOT  BAILWAT. 

In  the  House  of  Common!),  nn  Thursday  last  week. 

Mr.  ATHERLiCV  JONK.S  fsked  the  Freeident  of  the  liosrd  of  Timie 
whether,  isnder  tlii-  fnp™?*-!!  cKclrical  ei{aipnieat  on  the  District  Rsilway. 
i^hi  ri'  wiiul.i  oi.l',  t*  rmi  :ii.:itormaii  to  each  train,  and  wbsthor,  bsring 
regard  to  the  safety  of  Ihe  public,  he  would  take  stepi  to  be:utethat  therj 
be  two  motofoieB  toeeeh  train. 

Mr.  OERAIiD  BAIFOL'K,  in  a  rrinted  reply,  said  be  was  ioformed  by 
the  railway  company  that  every  electrical  train,  whether  of  aeveo,  four  or 
three  carr,  on  the  District  Railway  would,  in  addition  to  the  motormsn,  have 
oni-  nr  I  lore  mm  H|«>n  it  who  would  le  th^roochlv  instni.-led  ia  the  control 
ol  llie  luotors  It  iiiight  be  a<l<led  tint  th,.  ttr-.  t\>i  the  withdra»al  of  the 
mttUwiiiian  s  hand  from  th«  lever  would  simply  be  t>  cut  off  ih*  correct 
ami  stop  the  train,  laa  further  precantion,  if  aliainpa'ui- 1  1  M^r  il  set 
at  daonr  itiHMiMuMUully  h«  kt^pjicd  tbraa|{htiiaaataaiat..:  .ii>i-li-stioa 
oftbafanhtok  BoMVaanaaoa totokaanyaetSniiaUieinatHr. 


OBBAT  WE8TBBK  RATLWAY  00.  AND 
CENTRAL  LONDON  KAII.WAY  CO. 
liuinours  have  tKcn  ciintct  id  :hf  clTi-<  t  tliut  ili.  Great  Weilem  Rail- 
way Co.  baa  acqaired  ao  interest  in  the  Central  London  Baiiway,  ia  eoO' 
neetion  witb  the  new  line  wbicb  it  is  seeking  poweta  Urieemtoa  to  Bake 
between  Ealing  and  Uibridae-road  station.  TtMBawcMdaflaito^eoirtia- 
dlctcd  on  Monday  by  Mr.  Maoa,  K.C.,  who  wa*  appearioK  lot  the  Great 
Wcj;tem  Itailway  Co.  betere  Ihe  Court  of  Referees  in  oppoiiitian  to  an 
apjiUccilion  for  a  locos  to  appear  against  the  Ofi?at  WV'stcrn  Rd'iwavCo.'ii 
Bi.l  ;i_'.  Mt\eral  other  railway  eom|i;>rjifi  Th?  Mc;r  .poliiun  In>trict 
Hailway  Co.,  tbe  Otaat  NortMro.  Piccadillr  &  Brompton  Itailway  Cx, 
•ad.Oeliaaion  Uailid  IhavniyBOabeMb  aMIM  headiwieliiiBfeiy 
looiutti  (hecnand  ef  eenneiiwa,  and  ftb,  wlieiir  IWaaaai  K.C,  lit 
the  inrt^neaied  npoM  the  eMeanat  above  lelemd  toi  whUli  Hr. 
MMinatMeeaeBlndiaM  TheOgaiiallaaadaleBBBiaeMlieaiiL 


EAILWAT. 

In  the  Boaie  ol  Caunaeaa  TaMdv>  hi  tnir  to  Mr.  Weir. 

Mr.  BOlf  Ab  lAtV  aaid  lint  the  Board  of  ^ade  was  sot  prepared  to 
say  tbat  tbe  North-Eastern  Railway  C-i  ha4  \-v<m  puilty  or  any  Irr.??'!. 
larity  In  electrifying  a  ceitain  portion  n.'  it,  hr.i-.  witli;>i.i  -i^ial  ^til:; 
t»ry  authority.  Th*Tf  wa?  no  nccn^  -i'-y,  tberelora,  10  cat!  tbe  atlMtion 
lif  r,ii 'way  companiei  pcim.iliy  to  .i.!*  matter.  There  were  S'i  mites  ol 
tbe  North-Eastern  Co.'g  undertaking  worked  by  elceUicity.  Up  to  the 
pieetat  Mbm  98  aeoidento  bad  oeenrred,  o(  wbidi  four  were  fai^.  The 
ndlaay  eonpany  had  carried  ont  th*  rtcnmmendations  of  the  inapeeting 
odtoan  of  the  Board  nf  Traili'  in  =0  far  aa  they  had  been  made  at  ] 


BOOKS  RECEIVED. 

iC.iple*  at  the  BOdenaeoUocMl  warlj  c.iia  li  vl  from  The  KUr^misK  oAe*.  DM 
t'rv,  on  lecsipt  of  pahUsbed  price..  A.ld    i.>er  cerit.  (or  ulwixvlor  f'/r  for«i(nj  l»ak«- 

■•  t>t«<iiii  Turbinp:- :  witli  an  AjipeirliN  om  (l;is  T  :-binas  and  the 
K ulure  of  Hcatt  Eh-hu  s,  \\y  in.  .V  .Mmlnla.  Tr,iii«lat*d  by  Dr. 
L.  C.  Locwcusteiu.    t I.«jii«ioii :  AreiiibiUsi  t'liri.t.ibli  .v  Co.)  iU. 

"  Science  aiid  Hypothesis."  Hy  H.  I'mjuin  .  ^VltlJ  i  l*r*fi»ce 
l.v  Prof.  .1.  LiiriiioV,  K.lt.S.  (London:  \Viih.?r  bkuU  I'liblishing 
(  J.).    a».  6d. 

••  Hauetelcgraphio  «nd  Privit-Ft  rfispri^haaltmcn."  Hy.T.  Noebels. 
(Leipzig:  S.  llirr.el )  ^111. 

•' Grosa-Gaeiuftufhineii."  Uy  i»r.  .\.  Hiedler.  Berlin:  15. 
Oldcnbourg.)    1  Ota. 

"  I'rocecditigs  of  the  Roval  Sorietv  of  KJinbargh."  No.  VL 
Vo).  X\V..  pp.  4011W.    (llondon  ;  Willisiii'*  A  Xorgat*.)    8n.  M. 

"British  Standard  SptHidcalioii  for  Structural  Steel  for  Marine 
Boilers  :  Iteport  by  llm  Kngiiieenng  StaixIaidB  (/mUMWlttita." 
(London:  Crosby  Lockwood  A:  Son.)    'is.  6<1. 

"  loui  nal  of  the  Institution  of  Electrical  Erigir..  .  1-  I  sbmarjr, 
1«05,    Vol.  X.WIV.    I'nrt  I.    (London  ;  E.  *  F.  N  S|"-i.) 

"GUicbstramen'.eDgpr  uiuLMoloren  Hire  Wirk  .ngs»\;^i  Ber«li. 
nung  und  Kooatruktion."  By  \V.  Winkalittacm.  (Uanover: 
Gabriider  Jiiiwefce.)  8.l!lha. 
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LEGAL  IKTELUGENCE. 


io  Telephone  Oo.  v. 
This  cttM  WM  bMrd  in  thv  liigh  Conrt  laat  fmh  behm  Mr.  Julim 

Alton  and  a  common  jar;. 

Mr.  RAWLIMSON.  K.C.,  for  the  liquidator  of  the  compaav,  laid  the 
qupstion  !n  disijule  wai  a-:  whom  orrtnln  olcctiical  macliirior\  "md 
plant  at  the  cinip-inv's  iin'*^rnvtrh  wnrk?-  l>t*IoiiH«*J.  Tljt-  machinery.  Af  . 
had  bem  soli  for  iiidO  and  £im>,  and  these  wcrv  the  (uma  in  qoeatian. 
The  goods  ymt  etaimil  Iff  Mrs.  Mai«o«iU,  wife  of  Mr.  Mm  Matgowaki, 
minagiog  direate  at  the  eompan;,  under  ■  mortgae*  d««d  on  .aceovnt 
of  mont-;  laid  to  htm  been  M*wioe4  The  ease  for  the  oompaav  was 
that  Mrs.  MargowrtPe  ehfan  WM  aa  impadent  and  barefaced  fiaua,  and 
the  mortgti^  a  tmodulent  dn«tim«nt.  There  ww  aow  no  lloabt  tb* 
raacbinerr  m  quoetion  was  k  ii^'lit  v.  ith  (he  comp«utj't  ueutff. 

AltatpuintifTg svidaiioe had  been  submitted. 

Or.  OOtUtaBL,  ht  the  Mioei^mged  &Kt  llNn  «m  no  evid«nc«  to  go 
to  die  joiy  eillMr  m  to  tbe  ewMWilp  of  the  plant,  or  in  snpport  of  the 
charge  ot  fmud,  at  anv  rate  o^tainHt  Hr«.  >fnrf;ov>iki. 

Mr.  M.\X  MARUOWSKI  having  tcmti-r.-l  .  .id<nee. 

The  itiry  fmi^*!  in  f»Tf>ijr  of  thel^qtlMatiLir  for  Ihi-  pn^r'cptl^  .>(  ti^es 
nnder  the  m^Tt^r*,;? .  nn.i  II  i  -  LOlll'S  HIT  tiucrc>l  juiipiiiciit  (or  I'lMii  tiff  for 
£m.  ia.  7d.  with  coiU.  lie  iuitiier  ordered  all  documeoU  in  tbe  Ca--*e 
to  be  impounded. 

On  Tiii'Wiliiv  diffi'iiiant  applied  for  a  star  of  rxwuti m  in  orJtr  to  »V.uv 
of  an  appeal  flis  l.uKDSHIP  grmitpJ  a  ftuy  of  10  dsvs,  and  il  aitlim 
10  daja  tbe  appeal  woaait  down  £1U0  to  be  paid  as  secoritr  for  costs  on 
fhe  omri  giJiitoMbt  by  plttoMgteoHcHow. 

Oeden  and  Another  t.  Oslr  Light  St  Ooke  Co. 
'I'ixi  liuuLu^  of  this  actioo  eommenoed  on  Wedneadu,  before  Mr. 
Justice  Darling  and  •  apieial  imj,  ead  wai  brooght  by  Mm  Ooden  tod 
)fr.  A.  P.  8mitli  to  recover  daoiagte  (ron  defendant*  for  penoau  loforits 

altffi"!  to  'ic  Jiie  to  their  negligence,  which  defpnilatils  Jcnini. 

I  tie  was  that  Lin  the  afternoon  of  Oct.  1'^'.  K)OH,  an  ciplosioa  took 
pisoe  in  Nver&l  ot  tbe  telefhoue  ciir<i3uilB  ami  b^xee  in  l;eK^>i'  ttreet, 
London,  with  the  reiult  that  ht-lh  idniiUilTa  Wfie  tcriDtuily  injunrd.  For 
soma  time  before  the  acoidenl  iixtm  hivd  hcmx  an  encape  of  gaa,  the  atten- 
tion of  the  com  pany  having  been  called  to  it  on  July  SO,  IWB.  A  ■aarefa 
was  made,  but  ^  laintifTs  alleged  that  no  proper  st^  were  tiikaB  to  (top 
the  leak,  or  thu  act  idi-r.t  nmtM  not  have  happened. 

A  jointer  nami-J  E ! ) W.ii RDS.  In  the  cniji^-'V  :  (  thi-  Pj.st  Ur1i;i-,  murl  li« 
wan  irorkiiis  &i  the  bos  that  lirat  eipkNied.  and  be  had  to  use  a  blow  pipe 
kmo.  The  bos  btd  beau  efauM  mmjt  d^r  HM  twe  biiiif  the 
aMKient, 

Mr.  G  K.  WKST.  sih  engineer  to  the  Post  Otiioe,  said  the  boxes  wore 
(airly  »i  H  \catiliitetl.  t';U'  lids  being  pot  on  as  a  proteetion  to  the  public. 

Mr.  WILLIAM  NOBLE,  assists?!'.  r..ii).T;iii..n.r.'ijt  i'!^|.-li..*r  In  ll„-  I'd«; 
Utlice.  liaid  periodical  cxamioatlonri  had  hr»Mi  lumli-  of  ili<- l.ims  in  the 
oei^bourbood  ol  tbe  eaptoiiaii  since  tbe  ao6id«iit.  and  traces  of  gas  were 


Mr.  DAKCKWB&I8.  K.O.>fer  dehadaata.  safan!tt«4  Iboi  then  was 
no  case,  and  that  even  UdebndaiUa  bad  been  t^.tlUr  of  tome  ae^igrDce. 
it  had  not  bren  the  «OI«cUv«  eauie  of  tbe  acai<l<  nt. 

Ilia  I.ORD.SIIIP  niled  that  thtre  was  a  coik!  to  go  to  tbajiuj,  aad 

Mr  DANCKWi'iUT.s  iiicD  argued  that  it  waaftMaotet  tbeFeatOfltoe 
srr>-ant*  that  had  produced  the  eataatiODbe. 

BvldaiMa  bavins  bete  liiw  m  betawef  deliDdanti, 


The  joij  letoned  a  Taidlet  for  both  plaltttifli,  and  jndgaiani  waa 
Jbr  then  for  an  agreed  aDUniBl,  with 


Ukdmrnuid  Tetofnpli  CaUw. 
At  Itie  Shells  Ooort,  Hamilton,  last  weak,  Sberifl  Thomson  sat  to  bear 

partionlars  nf  a  difference  which  huJ  uii»en  between  the  Postmastcr- 
Ueoeral  and  the  District  committee  ilu:  Middle  Watd  of  Lanarkshire 
in  connection  with  Hjing  tbe  ondergrouud  tslocraph  c&tlt  from  L:  ndon 
to  Glasgow  in  the  hi^■:hway  at  Uothwell.  IVecenth  the  Middlo  Wat  J  am- 
mittee  endeavourrd  to  get  an  interdict  against  the  Lord  Advocate  and 


Ihe  Feetataeter-Oeneral.  tbe  question  between  the  pmHie  Man  »  to  the 
yealliea  in  whioh  the  takgranb  oabie  j^aw  AbwI  be  laid,  vhile  the 
aataal  point  to  be  now  deeided  wu  vhAar  ar  B0(  a  dUTaMMe  had 
aiiMn  wblah  eheeld  be  deeUed  by  tte  ShefM  «r  embd     nn  neliw  to 

coait. 

The  SbrritT  »dvi~<!d  ikrt>tr;\t.or..  and  it  was  subsequently  announced 
that  tbe  disputs  had  been  suUleU.  The  settlement  eoosists  of  an  arrange- 
Burnt  batweao  tbe  parties  that  cartalo  of  the  pipe*  In  tlie  raedwiv  ahall 
be  shiitad,  and  that  the  new  pipes  shall  be  laid  in  a  position  to  pva  the 
water  pipes  a  suffiuiL-ist  cSettTsriei'.  This  work  is  t.j  be  Innt  by  the  Dis- 
trict COniroil:  i-'t  I'HKM^jh  at  '.hfl  cipcnse  ot  the  iv-=t  (>:lic<'.  Thi  remain- 
ing pipes  to  iie  isid  by  the  Foat  OOiec  authririciuu  are  to  be  in  anoha 
poaition  as  may  be  agreed  upon  with  thf  w.iti-r  »uperlntoiltalt,  er,  in  die 
•Ttnt  ot  any  dtOeraDee  with  him,  with  the  committee, 

B*ano1nrftO0M(LM^ 

Thii  ma  n debenture-holder's  action  (Puxon  r.  The  Company)  heard 
before  Mr,  9ntice  Farwell  on  Friday  on  a  motion  to  appoint  a  reeeirer 
and  manager.  It  said  that  the  projorty  w.i;  in  jeopMdy.  Th.'  n  >in 
pany  waa  a  small  onr  and  carried  "n  bu-ine^j  aa  electrical  cnginrrrs  at 
Ba£aid  Wash  with  ofGies  in  London.  Debentntet  for  JIVOO  bad  been 
JPlaintiff  MM  «Mdebeata»tor£MO.  Mn 


p..i'l  :-in>-i:  last  nLl.jt:<T,  iiid  thf  ciurrijiuny  uif:  'asil  Mr.  Wilkinson  for 
^uutifl^ Jb^^leaely  insolvent  _  There ^was  goodwill  and^alao  pUnt,  atoAk 


ras  goodw 


to  Mr  the 

The  company  opposed  the  motion,  as  did  the  olhWf  deheuUwe  heWeiti. 
Ilia  LOllDSHIP  ordered  tbe  motion  to  stand  over  for  awcelk  ae  tito* 

thirds  of  the  d«b(>ntare  holders  were  against  it. 


Alrdrie  Town  Oouncil  ▼.  Airdrie  ft  Coatbridge  Tramways  CSo 

In  the  Small  Debt  Ooort,  Alrdrie,  last  week,  Bhsriff  Mackenzie  heard 
an  a-ticii  by  Airdrio  Town  ('vimc?!  (or  the  reovery  «>t  £N.  Oi.  7d.,  beiim 
cost  of  clearini.;  away  aosuiaulatiuns  of  snow  on  tbe  streset  oatued  by 
defenders  uiiing  a  snowplough  when  running  their  ears  on  Doc  II. 
Defenden,  who  oe«tir.elataned  410  ' 
tailantei" 

Bush  Mfaa  int,  pleaM  IneiaTanegr  et  tte  i 


ailan  to  aiear  am  IM  a 
BnMhMfaaiALplaaM 
fSnSheriltdeitmdjnd 


H  owing  to  the  Ceaneil'a 
piwIM  bj  lee.  IM  ol  the 


Cel.  BSi  CbUB  8^  ItaaM*  the 


ointed  by  I 


W  iMoie 

Trade  to  delHinine  the  nine  el  tbe  Hms,  boHdugs.  works,  malariahi  aad 
plant  of  tbe  City  of  Birmingham  Tramways  within  the  Handsworth 
district,  which  tbe  Council  is  desirous  of  purchasing,  baa  Issued  his 
award  nnd  adjudReii  that  if,  in  thp  opinion  of  the  rourt  (to  which 

this  point  is  refi;rrcd  ,  Iht'  Cuunc.l  ia  reiiuirisi  by  tin-  Trminrayi)  Act  to 
pay  tor  12  t-initam  a4ul  U  oima^ea.  hiai  award  is  £14.776,  if  only  required 
to  pay  for  five  engines  and  ftre  carriage*  £11,705,  and  M  sot  required  to 
pay  for  any  ot  the  eoginea  and  carriAses  £9,406,  the  Oonaeil.to  pn  Ihe 
ooBipaaiylB  eoela  of  and  toaident  to  the  lelKenea.  The  OeueM  nb  net 
want  to  pntehaae  moie  ttaa  tva  engbiea  and  iltpa  oainrlaga^ 


than  five 


MUNICIPAL,  FOREIGN  &  GENERAL  NOTES. 

AFPOINTUBNTS  VACANT  AND  FXLIiBD. 

Bennondsey  (London)  Council  in  1 1  lunti  <ns  for  the  poaition 
of  electrical  engineer  at  a  ealttry  uf  t  I'J  i,  niing  bv  annrial  incre- 
ments of  da  to  £'5'i5  per  aunutn,  williuut  pi'fisinn.  .\pplicatii)i;s  to 
th<*  town  rlfrk  f^f^.  I'rpdk.  liyulh,  Town  iInU,  llp^riioimi'^oN ,  Is.E., 
b\  iiooi)  '.ZJntl  iu9t. 

A  jm;i>.>r  iis.xistant  for  pdiysirs  is  rcijiiir*")  nt  MsTi  ln.nt  Wnturers' 
Technicdl  Cijllf'tff,  Urittoi.  Salary  Li:i',i  to  i'lDO.  I'articulara 
obtAinnble  Iroui  liigtstiiii'  uiiul  Marcli  2U.    beu  iiil%uiUBttiui>nt. 

London  County  Council  r«<|uirc  twodivi»ionAl  inspivctun  (nt  1*600 
p«'r  »nn«iii.  riuin^  hv  iininml  incrCHicnUi  of  £25  to  ilWOi,  one 
ji.Hsi  Hoini;  spLLiiil  .1  ;L»hlirnii.:.i:s  ir;  uiiiihrinaticK anil  sciuoce  and  the 
second  in  tccboologii'.  iiiriudiu;,'  (jloctricnl  lUld  tuudiauical  ou({iii««r- 
tog;  alao  an  inapeeUir  in  wood  and  uietal  work  at  £MOi  liauof  to 
JtSOO.  AppUoattona  by  10  a.u.  April  1. 

A  lecturer  in  olvil  and  BUChauical  engiliaaiilliK  ia  required  at  the 
L'mveraity  of  Laeda.  Salary  £tiOO  per  aannia.  Appliealiona  by 
March  36. 

A  laotnrer  ia  eiTil  endnceiii^  in  taqoind  at  I«eda  Univenitv, 
iUlOOper  amrazn,  with  Ufaorty  to  tak«  vf  gntaide  conaalting  work. 
Applieatioiii  by  Mardi  90. 

A  woricing  electrioian  ia  wanted  lor  a  eonDtiy  hoaae  Inetallatioa. 
ApplicatioBB  to  Ur.  FMnr  Majy,  Balato  OMee,  Hawdaejr»  SnfibUu 

r>arlin|taD  Ooipeiatiaa  re qdw  a  JuniQir  ehUl  engineer.  A|>pIIea- 
tions  by  98th  hut. 

Mr.  W.  fi.  WorthingtoD.  engioeair>to<oU«I  of  the  T^MeaaWra  A 
YorkakiM  Kaihraj,  haa  fceea  amointed  enghMar.in.elitof  of  tbe 
Midland  BaUwv  m  auoearion  to  Uie  Into  Mr.  J.  A.  MeDooaUU 

Mr.An;MbaldFl^[«,aiiparinteiident  of  the  generating  stntions  and 
aah^etatioaa  of  Olujgow  dactricity  departiuent,  haa  boen  uppointed 
ohief  aaaiataut  «a0aut,  in  aoeeeetton  to  Mr.  Lackio,  at  a  salary  of 
JSOO.per  annum. 

Mr.  R.  B.  Mitchell,  who  has  keen  in  tlio  service  of  Glnag^^^' 
Corporatioii  deetricity  clepartincni  for  seven  .years,  aiul  is  at  present 
resilient  engin««r  nt  Port  I>undas  station,  has  been  appoint«<l 
superintendent  uf  mains  nt  l''i.^O  p«r  annum. 

Mr,  John  Mitlon,  A.M.I.E.E  ,  hitherto  mains  superintendent  at 
Southend  on-Sea,  ha^  been  promoted  to  tbe  position  of  chief 
assiittant.  Mr.  E.  Scott  Hivett,  shift  engineer,  has  been  prouiotod 
nuiius  superintendent;  Mr.  W.  L.  Vitty  (West  Bromwich)  and 
Mr.  K.  Jouce,  shift  engineers,  and  Mr.  it.  l£rnest  lUwsDii  switch' 
boitrd  atti'iidaut  »t  Southend. 

Mr.  Jolm  Lambert,  btirgh  oleetricitl  engineer  at  rettb,  haa  beju 
appoiiittil  also  manager  of  tla  ir  i::ivvtty)i,  and.hia  aalary  ia  to  ba 
iiierfusod  from  fiTii  to  £"!riO  pci  uiiiiiiiii. 

.Vr.  AVui.  lUitniiiH  ,of  Cullender's  Cikb'.o  ;i!id  CVr.btr  has 
been  appointed  mains  8uperiat«ud«ut  at  Carliiile  Corporation  eluc- 
trieHyworiK 
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Mr.  T.  >tt'dcal(  hai  bfi-n  npp--i*iit*>(l  IraftW  miwiftgi-r  of  Swtinlon 
trauiwavn. 

Mr.  .1.  Ilawv!^,  ui  Loiitioii,  t/tmu  apfKiiuU'l  us^istaiit  c  u  ctncjil 
ri>lL;in<'or  at  \S"lutby. 

Mr.  .Tohn  Wili^in,  niiint^er  of  L«itb  hone  trauiwa^i,  has  boen 
ai^poiiitcil  niunngt^r  of  th<^  Cmrponitioa  electnc  tramway*  tiX  pnmM 

in  coHino  of  fon^ti  Li  ;:ri! 

TedtHOlogiced  Sciiol&iships.— Xhe  Weal  Ilidiug  of  VorkHhire 
County  Council  otler  fotut  tMhnolMiaBl  mMtgdiifm,  Mali  «f  tin 
toIim  of  JtGO,  open  to  MUonto  wmn  th»  ndniuintimthe  mo  of 
the  West  Riding  and  BToOalile  for  eoonM  of  iiutruction  in  con- 
nection with  engineerini;  (meehanicfti  or  electneal)^  metalliirg}', 
li'Vlilr^s.  <ly(!ini;  or  other  approv«-d  iiii1u.'<tnes.  Appacation  fonut 
hikI  full  pnrtic-iilnrii  from  the  ICiIiicntlon  1  >epiu'tuieilt  (ToehnwJ 
Branch).  Coiiiuy  Hnll.  WHketiolil.    Sec  aliio  lui  advortiMlDant. 


ArcentiU.    The    Itux  iiw  of  tliv  lUvcr  I'liUo"  iM:— ' 
It  iii  stUlei  that  the  Coinpanta  Alrrnanit  de  BlMtriMttl  inlMld  (o 
inlroiliicr  .VIO  »l<"Clric  calw  into  liilcnos  \JT*I. 

TiKiiniiui  (t'ilji  ht»  lirco  withoni  a  tmmnay  service  for  12  moollH,  and 
a  Kuod  opportunity    uOeretl  {or  an  electric  traction  whe'me. 

The  oontract  tor  the  aaqnitiliaii  of  tho  aorernmeot  electridlywoilMat 
La  Plata  by  th«  Uiver  Plato  Eleetrieitr  Co.  h&«  been  tlenod.  The  eon- 
fmnr  will  r.w  the  Owvj^roinerit  J^>,OfKt  m.n  Thr  c'^mpany  will  erect  a 
ncv  -tu'.iu:!  fi  r  wbirh  they  h,,:i>  alrcadv  ordered  plant 

Klactrjcily  Korku  for  fi'i5>li^'  ana  privit-'  lifjliiiii^.'  arr  to  !i*  pweted  at 
Kitperan^a  (Santa  Ft  i. 

.Sehor  .Io»«'>  r'liiii  has  bttii  uppuiiiSfit  ii)iipci,!li>i'-gwn.'riU  yi  .^rgen- 
ti !.■  I  i  A .  i  imu  I  t  ti^lagrapUft  in  •luccesaion  to  Seizor  1'.  I>opc/,. 

Asylam  LtcbtlBf.^Tliv  inunguration  of  the  electric  light  in-ital- 
Ution  at  the  Eiiniscorthy  (IrcUnd)  District  Lunatic  Asylum  look 
on  Tth  iust.  Current  la  generab^d  at  Milk,  about  1}  mik* 
tlio  town«  by  »  flOkv.  tnrbuM-daToii  ijumo*  Bon  umutA 
copper  maina  are  wa^aytA  tat  tho  tmnamiaifoii  of  eormit.  TImm 
in  rJ>io  n  battery  of  acoomulatoris.  Electric  niotorv  aro  Viol  tor 
ill  i\  i:  i  •  I  he  laundry  maelundry  and  for  i^umping,  Ac.  Brttiah  loao- 
latnd  A  HeUby  caoItHi  arc  used  imd  Dritish  AVcsttngfaouaa  lllOtOrs 
I'orle  li  Co.,  of  Duldin,  carried  out  the  wiring  work. 

Aatomoblle  Bzhibition.— The  unuunl  inhibition  promoted  by 
Meem.  Cordiugley  &  Co.,  prupriotom  of  tiic  •  Mot  >r  Car  Journal," 
will  bo  opunod  at  the  AKricultural  Hall.  London,  to-nionrow  (tJatur- 
dny),  nod  will  rviuaiu  open  up  to  and  Including  Saturday,  March  'li. 

BvldBt.  -  An  inquii^  waa  hold  hero  laal  weak  into  tha  aMliea- 
tion  of  tho  Council  for  {tatadaaiaii  to  boctow  i8,fiOO  for  waatria 
lighting  oxteusion^. 

The  derk  (Mr  11  Huii.:n::»vi  .«  Mk.d  tint  lu.iu  vfiui  rcrjuirui  for  a  new 
boiler  and  pumps,  u  t>l<saui  t^emciatuf ,  switch  geaniift  IraTsUing  crane,  <lto. 
Tbe  bonowing  powers  were  £46.703,  and  m  ||iiiiaiwt  aii^cfitioii  h.id 
become  neceasaty  owing  to  the  large  imweaia  bi  Ilia  nnncr  ol  appiiea' 
tioDs  lor  electricity,  (>ir  both  ligbtltig  and  power.  Th«iyiioaM  caquiia 
eleetriu  cnerKy  (or  traction  when  tbe  light  railway  was  coa^pMa, 
The  rntrincvr  (Mr.  Seabrook'  gave  technical  details. 
Bradford. — On  Tuesday  a  discuaidon  took  place  at  the  Council  on 
the  cji4t'.-<tion  of  '.h-:  npji otntmRntof  an  i?!»rtrit-nl  c\p#'rt  to  report  upon 
the  KCheiuc  n  ccntlv  prt  piui  i  by  the  cit;.  clcctrii-ivl  engineer  (Mr. 
Alfred  Hliu  kunui)  ior  the  extennion  oi  tiie  tletuicity  nndcrtakinsr, 
sikI  (iir  tliL  d'loption  of  the  three. phase  syRtem.  It  nwi^ -iii;i.'Lsti  d 
thiK  Mr.  il.  it.  Ifurstall  (Messrs.  ilunftall  &  Moukhoiise)  ithould  be 
called  in,  but  ultiuMlcl.v  an  omeDdment  Umt  tha  avmeaa  of  an 
expert  be  diK{tcnitctl  witli  was  adopted. 

Oaaadiaa  Telephones  — The  rostiuostei  t'Ctioml  uf  the  Do- 
minion (8ir  \V.  .Mulock;  has  given  uolicc  to  tuovu  fur  the  appoiut- 
tuent  of  a  couiuiiiteu  to  enquire  into  tfaa  oigaiiiMttlon  of  a  "Btfwiff' 
telephone  system  for  Canada. 

OutOaU  OhailgOS.  ■  <  hi  July  1  iujM  h  rL'ViSLMj  cilsluui»  tnntl  will 
oolue  into  oporuliou  in  Italy.  I  uder  this  revuiiou  flecUric  wu'e» 
and  oaUa^  atmpoaad  of  ono  or  more  inetaUio  oooduotora  covered 
with  teitilo  mulariala  and  vamiahed,  or  with  fatta-percha  or  uidia- 
rulibur,  will  be  subject  to  a  reduced  doty  of  W  liio  par  100  kilog*. 
eoiiiparvd  with  the  present  duty  of  60  Km.  11>o  rata  of  dttly  upon 
alectrie  dodca  and  watvhe»  wiU  also  nndergQ  a  slight  ehattifa.  The 
duty  on  jynonloa,  electric  traaaformera  and  detached  oiactlieal 
umch!n(  ry  will  rDuftin  a*  at  fMMont,  25  lire  par  100  kiloga. 

Dalkeitli.— The  eleotrio  Hghting  oi  ibo  main  atiiota  waa  ioangu- 
iMviX  on  Siiliurday  List. 

Dartford.— The  CounoQ  hava  mada  amnitanMnia  for  raiatny  a 
loan  of  JSiiUfiW)  at  4^  per  eanU  for  the  construction  of  olectrie  tram- 
wayc  ThaooDtracl  naa  baan  let  to  J.  u.  White  it  Co.,  who  will 
luk*-  a  h  anf  of  tlio  lines  when  cotnplrtt  i.  tho  Council  retaining  thi' 
oplii  iL  111  i<  ivi  rjiiuing  th«  lenae  at  ti,  lo  m  ['>  years.  I'nder  rh- 
!•  i-i  II  I  I  ijumll  receive  a  pnyinent  (.|ni\iiJen5  to  the  intcret>(  and 
an  I,  1 1  -l  iking  fund,  pln.-i  2U  per  cent,  .f  «;ii  plii»  prolita. 

Dover.— Snncficin  to  tlif  horrort'ing  Of  £21,000  for  the  conatruo- 
tion  of  tho  l!iv<  r  tri)iti\vn\  lAttiiixioit  and  nutTninop  flf  fitm  fpi*  aaiiia 
ba«  bevu  ebiaitied  bj-  the  Coifoiatioo. 


DahIiB> — ^Tha  Counutl  Isntt  wei-L  .^p}>rt>>t.d  liio  rocouiiucodaiioa 
<if  tho  Lighting  eotnmittee  that  current  be  suppUod to  ofaiudiaa «t 
lid.  and  to  rectories  and  librarie^t  nt  W.  per  unit. 

Bast  Ham. —  Sitm  lion  hn-  Im'.jii  n-rc'.M-d  for  the  ImsHwrti^  of 

4o,l'i-'>  (or  live  additional  electnc  Irmw^am. 

Bcdea  — An  iminirv  wan  held  here  on  Wednesday  into  thr-  appli- 
cation of  tho  Connoil  for  nowar  to  borrow  £300  for  purcbtue  of 
electric  motors  to  be  let  Oil  uM. 

filMbical  Ooatanetan'  IfpnlHW— Tha  aacoad  annoal  oon- 
fennco  of  the  Scottiah  aco^n  of  tlili  aaiotTatioii  ia  taking  placo 

this  wi-^}'.  at  Gkstro^ 

The  chairniur.  -  f  tho  ■i.ction  |Mi.  Thomo*  Wright  '  presided  at  tbo 
dinner  on  Tu«vsday,  and  tbe  eoniptny  incladed  tbe  president  of  tbe  asro. 
oiution  (Mr.  W.  H  liawlingsl.  the  chairman  of  the  London  section  i  Mr.  E.  L. 
Berry  1.  tbe  chief  engineer  of  the  Corporation  electrieitv  works  ;  Mr  VV  .  \y. 
Lackie:,  and  Mr.  R  Q.  Tidd.  Tha  Utter  proptksad  the  toast  of  the  atsocla* 
tioD,and  in  reuly  the  chairman  referred  to  the  qa«»tion  of  monicipa)  tradieg. 
fointal  out  !i;,w  it  affected  th'>  I'nntractor!!' int.-rc=ts.  and  the  necessity 
I'f  oppiii-iii^;  ;ill  bill-;  nt  tnuni-i'ipn.  u'lthoritiea  wlii.-h  conferred  trading 
powers  tikely  to  ha»e  an  adverse  eilecl  upon  their  iitlerestii.  At  the  .^ame 
time  be  uimd  the  need  of  thoroughly  honest  work,  which  alone  would 
defeat  the  demands  of  tbe  manicipaUlics  and  ini<pirc  contidcac-  in  the 
community. 

On  tbe  following  day  the  members  visited  the  K.U.S.  "  Virginian,'* 
the  art  gallerit  -.i  th<'  I'inkBtoii  power  staiioo,  and  the  City  Chnnibers, 
where  Ibi  y  ".t>-  rc-c.:iv£ii  bv  the  Lujd  Trovovt  (Sir  John  Ure  Primrose). 
Councillor  Wiitock  iatrodui-ed  the  members,  and  the  I<ord  I'rorost  said 
he  bad  great  pleasure  in  welcoming  the  deputation  to  tbe  city.  It  was  a 
fosture  of  present-day  commercial  tile  that  all  bands  of  workers  reoog- 
]ii  tid  that  in  anion  there  was  attengtb.  The  resalt  was  that  they  mia 
&l/.i>  u;  produce  better  work.  Rome  years  ago,  with  the  growiof;  iaerataa 
of  production  of  elt?i'trieii)  nnerjfy,  the  rnrporntnn  propij-  i  to  hire 
motors,  lie  uiuii-rstipod  tliat  at  thu;  tini-i'  the  cuiitcsctD^e  v.::v  properly 
tlioacht  there  might  be  a  line  drawn  in  rauniciiml  enterpnse  in  that 
dlteetlODi  iiad  aa  a  naalt  ol  a  eonfereooe  the  Corporation  dropped  the  pfo> 
poaaL  M  hia  opinion  individual  enterpriiw  sliouhl  have  it*  toll  fvvag. 
and  they  should  not  let  tbe  great  Qoliath  of  the  Corporation  enter  iat» 
competition  with  every  sphere  ol  baiiai;,ii  life.  The  outcome  of  that 
coDferenc«  hivd  li<<i-n  that  over  100  motors  had  been  supplied  by  ^a^io1l< 
lirms  on  the  liin'  ^yi,iein.  ai£d  the  quality  of  the  work  had  been  Uroueht 
to  a  very  high  sUndanl.  Tb«  Cofpotatioa  ware  lagitimalely  tbe  pro- 
duoera  of  energy  and  the  dfaHftUHa  of  thai  aaigy;  but  mat  that 
imporunt  poiatlhe matter  eboidd  be  left  to  todivldnal  anlKptiN  He 
was  heart  and  sool  lor  in  jiridualUm. 

Elootticity  is  Fottotieo.— LoDgtoa  Couucil  art;  supplying 
electric  eoneni  to  tho  ficitiab  Anchor  Fottory  Co.  lor  oron-haating 

piurposea. 

Bloctricitf  in  8hipyard».— .\:  ilf  iiir.  ;:ng  on  Monday  of  Win, 
Ucardmore  vV  Cu.  (Ltd.),  Mr.  .\li«t>t't  \'iLkurs  said  that  the  company '» 
new  shipyard  at  Dalmnir  was  now  pmclically  completed  and  raaqy 
for  building  a  large  d««t  of  batlkahiiis  oud  cruiacra.  Tbe  yaid  had 
baan  equipped  with  tho  vary  lataat  type  of  alacttio  ganaratinf  nUnt. 
entirely  driven  by  laige  OaehMlbatiaar  gaa  txu^oat,  of  whiidi  tho 
company  had  tbe  right  of  manufacture.  Duff  anunonia  recovery 
plant  was  ntiUaed  in  conjanetion  with  the  installatioa,  fldmitting  of 
great  i  conomy  iu  fuel.  The  new  dock,  perltaps  the  largi«t  in  tha 
worM,  vvm  iiuw  ready  for  receiving  vesaeU  from  the  smalteat 
mcrctiant  *hip  to  the  heaviest  niodcra  Ant-clnas  battleship. 

Bxator— April  is  ha*  been  ^ronaioDa%  tixed  for  thr  iiiuu^r.;. 
ration  of  tho  Corporation  olaotne  tmoway  aerviocu  The  Board  ut 
Trade  inspection  wa«  oaniod  oot  by  Major  Pringla  and  Ifr.  A.  P. 
Trotter  on  '\Ve'?tif'!''^"iy. 

"  Fair  Trade  Oonditiooi.— At  a  meeting  of  Leicester  Guardiana 
laat  week,  the  clerk  road  correspondenco  relating  tu  the  dispute 
between  Moasrs.  Gent  \  Co.,  eleoiriciana,  Leicester,  and  the 
I.cirCKtcr  nml  District  Operative  liuilding  Trndi  H  Tederation.  as 
re^urjs  the  wcij,'ca  p.iid  by  the  firm,  whicti  t  u'  itdemtion  had 
alleged  were  not  in  accordance  with  the  "  ini  '.twdi!  conditions" 
resolutions  of  the  board. 

Mesar*.  Webb  A  Hoa,  eontiaietors.  wrote  Mattog  that,  in  oonsaquance  of 
the  dimeulty,  thar  bad  bad  to  wUfednw  Nulr  wortain,  and  ihqr 
being  pot  to  extra  ezpenie.  work  being  at  a  alaaMIII. 

Mr.  H.  Ptosis,  luanagiog  director  ol  (ieni  ik  Co.,  pointed  cm  •Mi  Mr 
W.  Moore,  at  the  meeting  ol  tbe  (iuardiaos  an  Feb  7-  madi.-  ,i  ^uiurrn' 
that  his  firm  were  not  paying  Ihf  local  «tBnd»rd  rate  of  wn.et  iaiM 
htatomt  nt  wbs  privileged,  and  a-.  ()i  in  ,V  Co  hA  l  nn  loo-i?  i-tAndi  there,  il 
Mfab  iuipoMtble  for  them  either  to  admit  or  refute  it.  They  had  already 
made  and  again  reiterated  the  ilataaianl  lhat  tlinj  aa  a  Ann  did  eomply 
with  the  fair  wage  clause  ol  the  Ltleaatar  Oaanllaii%  and  H  the  Leicester 
and  District  Operative  Uuildiog  Trades  Fe<ler«tion,  who  had  interested 
tliemaelves  in  the  auttter.  would  make  a  definits  statement  in  wiiting  to 
th<>  hoard  on  that  one  point,  they  wonid  at  once  lake  such  steps  that  they 
v.i:i;.d  huvr  t'j  pr  ive  their  siatemen:  ur  withdraw  it.  They  had  already 
had  two  interviews  with  Ui.  Smith  a4id  his  colleagues,  and  had  plainly 
asked  them  to  point  OOI  WhtlO  thlf  tWMglMiad  the  lair  wswe  eUuse,  b<M 
could  get  no  detmile  Slatetnanton  tbetwint.  They  challeng«I  the  le<lera- 
tion  to  make  a  definite  stntemert,  and  m  dctauU  ihty  I'ul  the 

board  should  allow  the  coiitiuoMi    lo  prncii  J  with  thi:  iaaul'..»!ii  u  ol 

(ball  ioatromenla  in  aownlaBB*  with  lh«  resolution  «1  the  con)mil(e«. 


Digitized  by  Go  > 


895 


A  eommuaioBii«Ni  Irora  Mr.  <jnitth,  Hacrefau-jr  «t  tbe  Ltleester  Opeiktive 
BttiMlagTwdM  liil—liiio.      tmi,  m  mbkhUMaM  OM  llw  diffl- 

eol^  timii  flu  temmHmmBB/t  lw4  Iww  that  0ml  A  Oo.  in  tMr  qrttem 

ol  wagfl  pajrmoni  U«4  not  in  the  iMiat  fallen  in  with  a  recofmiMd  stani^ard , 
%nd  had  onl;  trcaU'il  wUh.  ar.il  aooonllivt^ly,  iht-n  emplovea  from  tl^r 
il!(ilvliii:al  BtanJpoint,  they  IhcrriAcIvcji,  ft?  rniii'-oysru,  ddt- rmiriiiij;  what 
Oinl  slmulil  Ijs  Thcj  lia<l  rcfascil  to  hnv.3  unylHiriK  l:>  lin  willi  tlieir 
idiA  that  a  r«cot2Uii«>l  wage  ^msUisJ  ol  tJitlivitluikl  bai^uinin;-:)  iiluiuld 
ooRM  into  operation.  The  Bpirit  of  tbe  {air  ynge  claost'  rojuirvil  the 
iMognitton  on  (he  |Mirt  o(  eontractors  and  aub-eontractort  cf  a  standard 
vage  and  conrlilinru  which  w<iri-  ivMiiit?t<>nt  .">nc3  cqinl  to  tiLose  oJ  ottieT 
films.  He  'Mr.  S:iiUhl  nlliv<'d  'li^'t  --in-r  hi-ci;nilij-r.  r.Kl.i,  and  op  t.i  Ike 
prateot  time,  members  of  tbe  Elaetrical  Trades  linioo  htud  ami  been  able 
to  Acopt  employment  under  Gent  t  Co.  Ha  qootod  certain  ftll^gad 
to  have  be«a  p«ld  b;  tbe  firm  whiek  waia  bclov  the  standard,  and  md> 
tanMthalitoflawifM  pkMd  ofOR  km  tondanoy  for  mUm  voik  «l 
themseWea  prorlng  Mukl  wtf  wtraln  fnnj  nftjp  obiwTinK  ut  Modltioiu 

laid  do»n. 

Mr.  Kk>ji  (a  >.'uariiianl  poinUfd  out  that  the  board  wen  put  lu  a 
dit)i»ult  position  The  worli  ^xia  at  a  standsttii,  and  additional 
cxponie  wai  btlag  Incurred  One  of  the  directors  of  Oemt  A  Co. 
had  told  him,  ba  MieTad  in  all  goo<I  faith,  that  tliev  were  pa^g  mem 
than  the  rate  of  wages  of  other  Anna  in  the  distnet  who  were  doing 
similar  worli.  The  difBoalty  seemed  to  be,  from  what  he  was  able  to 
Katber.that  there  was  no  stindarJ  rale  of  wages  for  the  worV  in  •iiK'stion. 
He  did  nut  ^n-  aIuiI  chuM  be  done  unlei^s  the  order  fi.'r  tclcphrjnrs  was 
nlaoad  with  some  other  &rm,  and  the  diflicult;  wa*  left  to  be  fought  out 
fcaiMB  Ont  *  Oa^atA  Un  M«mtiM,tar  tto  iwmr.ln  mmnni, 
vgnldtiiniliaabtBtod^dantagM  (ram  Uit  IMmlieiitor  UwIOMot 
dw  order.  What  was  certain  was  that  the  preeont  state  of  things  oould 
B0(  go  on  much  longer 

Mr.  ifooRK  irinvi  d  thftl  the  rninnjItiL-s  subslitute  in  the  place  of  the 
instrutiirrdii  nrdcn-:!  tr  [11  (i<rit-v  (  o.  IhoM  Of  Ui«  General  Eleeltic  Co. 
(Ltd,^  and  this  was  carried,  after  a  motion  b*  Mi.  Karap,  s«eoiid*d  by 
kr.  CI»iiibHlHin,tlntUMBoaidlnd  daoMid  oat  to  pudUM  Otoi  A  OoA 
tefephoBcs  (n  e<»ue<|ii«uw  of  rcprcMiiMiaiu  inada  tyllMBaOdJnf  IVata 

rormoBA. — The  luoiueiit  liic  important  ialand  of  I'onuo^a  caiuci 
intotbe  poMeMOon  of  the  Japonow  engineering  work  of  all  iiiiHls  was 
pnt  in  hand.  £arljr  in  1904  tbe  yormaaiui  Uoveroiaeul  authorities 
c«iiuii«nr«d  work  on  the  conetnielioo  at  an  oxttiMiTe  elaeUio  Irans- 
luianinn  plant  on  the  npftt  MUnleD  Kivcr,  10  mdaa  wmtb  enat  of 
Taihokii.  where  wmtr  power  of  eoiisidcratle  extent  is  available. 
Th(>  capacity  of  tl<«  station  will  be  about  1,000 11. f.,  o(  which 
CK)  H.I',  is  Kiifficient  for  prpf«rnt  rfi|iiir<ii.>irts.  Thr  ei|uipin«nl  of 
ihfi  Htation  will  include  two  :;M  h  i-.  Mi Curtmi  k  turbiiios  working  At 
•1j'<0  revs,  per  iitin..  tw-i  ihrt'.;'-ph;isf  '^'lOkw.  Wi.-'^tiii^'hnii -u  pcncru- 
tors  and  a  •49  li.v.  MiCuriuK  k  rxcittr  turbir-.r  Morkiiif;  n'.  l'.'i<»  revs. 
p«r  inin.  It  i»  m',.cnmu~d  iim(  the  plant  will  bv  worliiug  about  July 
next  and  will  coat  about  i'iUt.OOO.  It  is  intended  to  stipply  current 
for  ligkltO);  tli«  cities  of  Taiboku  aud  l>aitut«i  (Tatuaui)  and  to 
anpily  power  for  ica  plasia,  mw  nulla  and  othar  worka  in  Ilia  flxat- 
named  city. 

It  is  aiuiounced  that  inquiries  liave  recently  been  made  to  the 
Consuls  at  Torusiii  (Formosa)  (or  catalogues  of  boring  machinery  (ur 
BkuikingiwtKilonm  and  arteaian  weUa»«nd  lot  faattariea  lot  trfapboue 
and  teki^ph  working. 

FnUuum  (LoadoB).— Tho  Council  hate  daaidid  to  aobatilola  arc 

for  incniulcscrnt  lixhtitig  at  the  public  baths. 

OlasgoW'Paisley  Tramwafa.— Ulasftow  Corporation  Tramways 
department  will  cowuiifin-t'  n  tlirougli  service  of  cars  botween 
OlaiiowonA  Paialey  on  Moiidnv.i 

OoTonnaat  Porehaaa  of  iha  Telephone-—.^  conference  called 
l>y  llie  National  A-<sociation  of  Telephone  Operators  waa  held  on 
Wpdnewiay  "  In  potisidcr  the  trrms  of  a^eement  of  thi  Ouvf'rnm<»nt 
jiurcli  I-,-  ;iH  it  <i:l'.^'ts  tlif  stji:l  uf  tUo  National  Telephum-  ('  ,  ,  with 
thf  olijiM  (  of  utrt^iiardini^-  tl.>'ii-  interests  by  formulating  ^oposols 
■.i:„\  id  Krinf^ing  thLnu  turuard  at  an  early  date  in  tho  BmUO  of 
(  oninions."    Air.  J.  f,  N'omietti,  M.P.,  presided. 

Uiaa  WIlKaHB  (Matkm)  W(|keM  Co.)  sn«ved  a  reeolution  ai«mitii|i 
legiet  at  Ilia  nmatiafkeleir  aatua  ef  the  purchase  agreement  batwaen 
the  rostmasier-Gvnerul  aod  the  Xatiooal  Co.  in  tlie  clauses  reUting  to 
Ihr  position  of  tbe  tIalT,  and  urged  both  parties  to  secure  to  the  staff 
r.-.rit  iv.ilfy  of  engtgcmrnt  itnd  -urtrarsniiaikn  hascl  up<>n  the  whole 
pcT-.i.'d  uf  service,  so  lliBt  at  thf  trar.a!i-'r  ui  I'lll  the  DpiTu'.inj;  •ilatT  ul  the 
c  miianyshoald  receive  ilie  ia:u<  uiliuiea  .i.ad  same  conditions  of  employ- 
ment aa  tbe  6overnm<^nt  telef  hone  stafl  at  thai  date;  that  aNiiarit; 
quatlfkation  for  prumotion  or  other  purpoaes  aboald  be  baaed  djiod  Om 
Khn)«  ^>f>rl(K)  n(  tervioo ;  that  the  company  ioatitote  a  iredic-al  test  kdeoUenI 
n:th  -.hi  iir.vi  rsmcnt  service  test  fornew  oandidaU!»<  :  aud  Idial  they  ahould 
not  undergo  a  special  medical  examinatioii  hctucv  Irunfftrrnce  to  the 
Chnenunent  serviee. 

Mr.  H.  J.  Tennant,  M.P.,  supported  the  re^oiu'.ion,  which  wi»  carried 
unanimously. 

Hacknaj  (London). — In  repl>  to  ttic  imjuiry  of  the  IIi;,4i\v.-i_vs 
committee  of  Londcn  County  (  ou m  i  1  whi  th.L  rthe  Boroo^'h  (  uunc-il 
would  penuit  the  use  of  the  overhead  system  on  Uie  Lea  Bridfje- 
raad  tnmways,  It  has  boon  again  iaaolT«4  not  toidlow  Iho  oaa  of 
thia  aystein  in  the  oorou^. 


Hove. —  I  lie  Town  ('onncil  hare  decided  to  appoint  a  re^^tident 
olevlrioal  engineer  in  connection  with  the  electric  lighting  of 
.\^ldringloii,  to  Ij«>  under  the  eeneral  superintendence  of  the  borougti 

s  .ir'i  I  \  ur. 

Hadderoflald.^Thu  Board  uf  Trade  have  notified  that  thagr  aaa 
iK>  o^aotinn  to  lita  tramway  at  Oatlane  being  extended  to  Oaaj^OVt 
Mills  for  MMd  haulage  "pending  the  next  application  Ol  tho 
Corporation  to  Parliiuuent. 

lalington  (London).  —Mdna  axlanthNU  to  ooal  XXIS  havalioan 

approved. 

Japan.— ft  i<  nnaounobd  that  the  Japanese  taxes  on  steam  and 
alactric  [d  I  I  i         b«  abolished  at  an  earl>  djit<  . 

Ring's  Lynn.  The  borough  el©etri<';il  cii^uiclt  fMr.  f.  PHIing) 
has  reported  to  the  Council  llmt  ;i'2  Xcr:ist  lamps  urn  now  ii«til  for 
public  lighting,  each  giving  »t>out  06  c.p.  (against  ti-i  c.p.  by  tlie  dis- 
plaead  iacaadaacaaiiaj.  laa  Mamata  am  mid  to  conanma  about  M 
pot  oent.  baa  enmnt. 

Mr.  Pitting  estimates  that  if  alt  the  public  lncande*oenU  are  replaoed 
by  Narests  tbe  extra  eost  will  be  £190  per  annum  lor  renewali  and  £30 
tor  extra  attfAdaooe,  the  aontataion  ooMng  lOt,  to  IS*,  oar  kmn  (aboat 
£j  1 1  1  ir.  tbe  olhar  hand.  Iha  aaifiag  fat  eoBMt  wtD  Catnd\a  «MB 
per  annum . 

On  He,  Pilliog'B  reeommendation  oarreak  ia  to  ba  mppKaJ  lor  haaiftlg' 
aod  eaohing  at  l^d.  per  unit,  plus  Is.  per  quarter  meter  rent 

Leicaator. — The  accounts  of  the  electricity  dep&rttneiit  for  tho 
past  year  show  tltut  £27,581  has  beun  repaid  out  of  Jcm),ii:>  capital 
borrowed.  Tho  IneOBM  for  the  yaav  waa  £16^860^  and  working 
expenses  i^,310.  After  payment  of  intarart  and  sinking  fund 
cliarges  there  is  a  not  profit  of  £8,947,  an  increase  of  £1,000  over 
the  prcvions  year.  The  acconnts  were  approved  at  Tuewlay'a 
maattng  of  tha  Connail,  and  tba  podiaae  of  an  additional  anguio 
and  4yiUMU0  wna  anthonaad. 

lowiaham  (London).— On  Wednesday  tba  Oonmnl  deeiM  to 
apply  to  the  Sonth  Metropolitan  Kleotno  Light  A  Power  Oo.  fot 
pa^nant  of  ^^9.  Ua.  4d.  for  iwnattting  imda  and  foolfntha, 
owug  to oaUo  la^infi  ten  duinffhapaat  jmt. 

Light  Bnawnyf .— An  ioqoirjr  was  opaaad  «  Viaad^r  into  tW 
application  tot  an  order  to  authoriaa  tiw  aonaUHtioit  of  a  liriit 
railway  between  KnutaHard  and  WaninglOB.  Tha  ongbMar  (Mr. 
It.  H.  ScoUur)  gave  partionlatt,  Vm  after  heating  aoma  arldMUO, 

the  application  waa  withdrawn. 

An  inquiry  was  held  at  Tarporley  (Cheehire)  on  Wedni  bd.iv  iniLi 
an  applirntion  for  nn  or-itr  to  anthorise  the  oonatructiou  of  a  light 
railway  from  Tiirporhiy  to  the  Cheshire  Lines  at  Monlderswortli. 
The  total  length  uf  thf  hnr  will  be  nver  7  tnilps  and  the  estimated 
cost  £46,000. 

The  I.l.ii'.dndno  K  Cnlwyri  Buy  I,ii;lil  Ilnilwuy  Co.  are  applying 

for  ;  ii  ..      II  :.  i  ,  .  r-.|w  to  cotfilrticl  the  line. 

Ugbtiag  of  Royal  Palaces. —The  ««tiiiiu'.rH  of  thn  ('[)innuii' 
sioners  of  H.M  rk.'>  .-ml  I'uhlic  Buildings  fur  tlie  insuini;  year 
include  i'i.OOO  on  aocouiit  for  electrie  light  at  Uatuplon  Court 
1  .U.M ,  A  l  l  ii,8W  tor  an  oitan^  of  tbe  alaetria li^iUn«  it  fik 

JiiiiK;!i's  I'liluee. 

Liveri>00l  -  \  discussion  took  place-  at  tlie  City  Co,;iiL'il  iii^'ctinii 
U8t  week  upon  the  qnestion  of  the  chargea  lit  b«  iiia.de  (or  (ilectrical 
enarn, 

Tha  ohaiiman  at  fho  Bhalrie  Power  aud  Lighting  coounMaa 
(Mr.  R.  Dart)  movod  tha  adoption  of  tho  report  of  tho  aooanlting 
engineer  (Mr.  A ,  Bromler  Holmea)  abatraotadin  onr  ianio  of  Marah  A, 

Mr.  BYft<«r.  panted  oat  that  while  there  Waaftiodoalian  InlhaoailMl 

unit  lor  trution  nothing  €oi:'.d  )il>  done  fev flia oidbiaiy  aaninnMr«  0a 
iiiiived  that  the  report  )m  rtdcmd  hinok. 

Mr.  W.  ?'.L!js  Joitsa  did  i:ot  consider  It  right  tliat  consumers  of  dec- 
tiiciVi  fur  lii^hting  should  bav«  na  roliel,  while  power  oonramen  were 
bsnsfiled  hy  a  mduotioo  in  oharge. 

Mr  U.  Mn  13  uigei  that  tlte  time  had  atrinod  vhan  every  constuner  ol 
eleotrieal  energy  ioi  lighting  ilwaU  not  fKf  mon  tiian  l^d.  pat  onlti 
and  urged  tbaTlaifa  aoninmn  abooM  am  no  advantaga  o««r  anaU 
coosomers. 

Bir  CuAHi.H  PRTaiK  pointed  out  that  it  was  tlie  eapital  eltarges  whiefa 
made  the  price  of  elootncity  tor  lighting  10  high.  NeoeasarUy  tbe  cliMgee 
fen  lighting  nnat  ba  highar  than  thoia  lor  noME, 

Tba  eomndttee'i  reeommendatioo  waa  adopted. 

LoBdon  0oant7  Oonndl.^At  Tuesday's  meeting  the  following 

nieotbers  were  olectod  the  llighwaTa  oommittee  for  the  onsuing- 
year:- Sir  B.  M.  Beacbcroft,  Sir  H  W.  Blisa,  Capl.  F.  Uumphiin 
MosKTS.  J.  A.  Baker,  J.  W.  Benn,  £.  Browne,  J.  W.  Cleland,  N.  W. 
Hnbbnr.1.  W.  CTohtiHon.  H.  Low,  L.  H.  Mitchell,  B.  C.  Philliinore, 
J>.  S.  Wati-rlww,  T.  Wiles  and  '1.  .Ma(l(it:iion  Wood. 

iVjsiimiyt  I'ttrcdate  Award.— "Ikw  Board  of  i'rade  arbitrator  bae  mtMia 
his  award  In  rsspeet  of  tba  porchaae  of  Woolwich  and  South-East  London 
Tramways  by  London  CounU  Coonoil.  Ne^tiationa  with  refennoo  to 
tbe  purchase  of  the  andertaiing,  which  oonsist*  of  41  miles  of  narrow- 
gauge  tramways,  commeneed  in  October,  IWI.  Tbe  oompany  olaimed 
£57,306,  and  £05,000  in  respect  of  eost  of  oertaln  street  vridonings,  tbe 
latter  elakm  being,  buwevar.  subseqaently  abandoned.  The  attHtiator 
now  awards  £46,l$«t.  M,  Id.,  repcesenting  tbe  tnmwigra,  landa,  boildingi. 
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warl:s,  materials  and  pliJiJ.    Thi»  Couocirf;  valninio:i  wm  £30,000.  The 
t:.:ii!u  il  -.vu.  tatL  over  tlie  c  Jir.p&nj  i  undnrtAking  nn  MBrch  31.  IV05, 
;inJ  at  iht-  livil  utttnti^  m.  lulc  uJ  i-MLOOu  will  b«  submitted  to  tho 
C        I  :i  ngoH  to  IhU  purcbasr. 
X^atb.— Aftur  diwuziuug  tlw  electric  lighting  Mbenao  prepeircil 

Sf  tlMir  eodMiltiiMt  ongiaeen  (tf MBSi  Handeodt  *  Djrm^t  Ibe 
ooaeU  decided  oii']M«a&y  1»ylOTOtM  U>  Oaotto  iommI  at  prawot. 
LntoB.— SaBcUon  to  a  loan  uf  f.^.OOO  far  «ist«Mjoii  of  tba  «lw- 
trieity  umlerMking  has  bocn  applied  far. 

Mttylebone  (LoBdoa).— TheMcoimtor  the  If etiofolitAo  Kti  r 
trie  Nupplv  Co.  for  capital  cxpcadituni  during  DecMnber  (amounting 
to  4B,'2KA)  ■'  14b.  6d.>  bee  been  leeeived  bj  A*  BwM^iCoitiMil,  and 
tlie  borough  treanmr  logommmda  Apejnnentof  ^(9300  en  MOOOBt, 
leaving  X'40H  odd  to  be  dealt  irith  niMeqnently. 

Th(<  report  of  the  irMMinr  Italia  that  in*  eomi  ar.  l  a.L  lor  the  flrat 
time  brought  irj'.o  npcount  a  eharsv  for  niaximutTi  tlrrojiKi  miii'Mort, 
lupplied  to  f-t  '.vii  coritunitrs,  a  new  tariff  haviag  t"  '-^  H'loc'-wl.  apjM- 
ttaUf  IV  monLbs  ii^a,  lor  ihia  obuw  of  oontiaiiMi,  on  the  basis  of  'ii  per 
onit  lor  tta  Cnt  two  boor*'  loed        aad  l^d.  far  nnit  igr 

all  tn  exeM*  of  thii.  quantity.  The  nvmlMr  el  indleaton  eharfad  for  b 
1S3,  fixed  during  l'J04.  As  the  capital  npenditaro  to  Jul;  H  laiil  hat 
been  agreed  and  incorporated  in  tbe  formal  transfer  of  tbo  undertaking 
it  would  aeeir.  that  the  expenditoie,  ao  for  a<  it  haa  been  incurred  prior 
to  that  date,  caii  1  !■  '>ticc«ntiilljr  objected  to.  For  the  followini^  Tesj^ii- 
It  i»  urged  that  this  coorse  b«  adopted:  ^Ist)  The  prlees  charged  vary 
from  10  toSO  pM  eaoL  abeta  lhat  at  whidi  the  Cooneil  an  bming; 
(2ndi  eipenae  wSH  be  loaacnd  fn  altoriog  the  ioeinimenti  for  the 
increased  Tultage ;  (linl)  expeii«c  will  be  ineured  in  remorin?  the  tnstra 
mente  from  power  cirvuilx,  for  which  it  i«  probable  (he  C<i'i::i:il  will  fix  a 
flat  ratp  for  current,  anJ  rcRtiriK  for  ItRhtin^  oonsumert.  The  charm  for 
hxing  iiuiicito?-  i-  12=.  ■>!  c-acli.  which  c.jmpares  with  15s.  which  the 
company  are  charjfing.  Xhe  total  amount  included  in  the  account  for 
Inikatan  la  dsns.  Ot.  ltd. 

RiganiiBK  the  Moieaiber  aeoouni,  the  report  vtatcd  tliat  a  balane*  ol 
£767.  9s.  alin  remained  to  be  dcn!t  with.    With  repaid  to  ffiOOal  this, 
Ur.  Arthur  Wright  advised  that  payment  be  wittineld  far  the  fieiMlt. 
The  Electric  Uupplj  commltKie  approved  the  report. 
HOBttOOth. — Tbe  Council  has  decided  to  reduce  tbe  char;ge  for 
fijrrent  to  private  consiuuers  from  6d.  to  5)d.  per  unit. 

MMw  BMtS  la  CbltUt.—It  is  said  that  tbo  outlook  for  tbe 
employment  of  motor  boats  on  a  large  ^cirile  in  Chines.:'  watrrs 
very  brii^iit  The  whole  of  China  is  a  mt  A  ork  of  c^iiuile  ;\mi  nvc  ts 
upon  which  motor  boat"),  pspecially  of  low  ilr.iu^'lit  capncitv.  cm  oe 
operated.  There  i»a  grmi  in;;  favour  for  pow.  r  Ijuat-i  both  f>)r  p:  Ivate 
ownerxllip  and  for  tho»«  wiiu  are  compeliini  to  travel  iklx>ul  the 
country  on  public  and  private  business,  ft  is  considered  that  tho 
Creeenl  Uuje  is  favourable  to  pushing  this  buaiaoM,  and  it  i»  pointed 
OQt  that  tbe  moat  afbetiw  nuthod  of  creating  tmilo  m  tUa  hrauch 
ia  by  perMnal  repreaentatton  on  the  xpot.  PMliiw  exiatferbtiUd- 
iit),'  the  hulLi  of  such  bouts  at  verjr  low  coat.  ■ 

Manleipsl  Telopbooj  — Uoll  Telenhone  eoiniiultc«  have  ur- 
Caogtd  with  tlie  aoiMUttint  •nrinear  (Mr.  A.  U.  Bennett)  to  carrv 
out  the  proposed  aitonilan  of  tna  mtuiiaipal  tekphone  system  and 
to  anperviae  the  eseentiaB  of  the  work,  fte.,  at  a  oonuniaaion  of 
4  percent,  on  tho  aetnal  con,  wfaieh  ia  not  to  aaeaed  iaOdOOO. 

,  |||]4«a«— Ihe  DiebiBt  Connoil  hnn  eatoreA  into  nomtraci 
with  tbo  Poet  Offlee  for  tdenbone  firo  •'arma  owl  eloirtrio  «dl  bells 
fer  the  fire  brig.ktle  at  XTa.  fss. 

Voir  Foatal  Telexntph  Stoltt.'-Il  ia  elatid  that  new  itorea 
ua  to  be  ereeied  by  the  Foetmaoter-Oenecal  is  lalioKton  (London) 
to  meet  the  nMiuiremeate  of  fbo  tdepbooe  and  eicctito  U^t  depart- 
neBtaaf  tho  totn  OdUo. 

'  Vnr  lovHl  WiIm  TatMwarf.— The  report  of  the  K.B.W. 
Baflwagr  CominiaaionaiB  Ibr  last  December  quarter  »tutes  that  th<^ 
total  oamioflB  of  tho  tramway  system  (which  is  125  j  utiles  in  length 
and  is  mostly  elcctncal)  were  i'20U,'J'26,  an  iiicruttfic  of  £'2,'2n'J  over 
tbe  tNirresponding  quarter  of  ItflKt,  but  wurkinK  expenses.  &c., 
increased  by  ilO,47l.  »0,119,111J  passengers  wore  carried,  an 
increaiie  of  over  half  a  inillion. 

Post  Office  Telegraphs.  — .^n  acro'snt  phnwui";  thp  fros?  at?!oiinl 
rit-r-ni'd  mid  f\pcinl<'.l  or;  ivv'i.'ounl  uf  llift  f>n-tul  •i'lf!;r:i)iii  iii  vjrj- for 
the  veaf  eud«^  Marcil  31,  1904,  and  the  balance  of  expeixiiturc  over 
receipts,  has  been  prepared  and  issued.  Tliis  account  shows  that 
the  total  itum  received  for  the  year  was  1*4,20^,426.  10s.  2d., 
of  which  X'<V2n,rj'iO.  4s.  'M.  was  the  amount  due  to  the  tele- 
graph and  L-able  companies  for  international  messages,  Ac.  itiaking 
(alter  other  dodnciMna)  ^  net  reeeipta  on  aooonnt  of  telegraphs 
J68,Vl4,lSi1.  l(tL  Id.  The  value  of  telegraph  aervices  jierfonned  for 
Otmr^bUe  departiaoiit*  without  remuneration  represents  i:>H,'X,l. 
Hie  total  expenditure  oti  tho  sitme  Account  for  the  boiuc  period  was 
£4.00^,897.  Ss.  liJd,  The  balance  uf  cxponiliturc  ovr-r  receipts  was, 
Ihcrrfore,  i'.».j7.7t<'i  IDs.  lOd.  In  ndditioM,  tlnne  wna  the  amount 
expi'tidod  oil  account  of  capital  churt,'e«  (fSTttittili.  7s.  M.),  UiaklOf( 
tilt'  totnl  di'iicic'iic.v  uf  t«1<:>jr»ph  revmuo  Jo  the  jnarto  meet ostpen- 

dimn-  uiiil  ml*-r<  »t  tl.'.':M),'.ili.1.  l>ts.  4J. 

Pokt  Office  Telephone  Wiroaa&d  tho  AmewimitCwUBittoea- 

Londtm  Count}'  Council,  anpportetl  by  aeveoleen  •OMSittitnt  oom> 


mittecs,  rf!?*ntlv  askffl  tlte  Posttnajster-General  for  ooDtribiilions  to 
lieu  of  nitti,  in  rL-^p':ct  uf  all  po-ii  citlh:<»  telepliono  wires.  The  Post- 
mastcr-tioii.  r.il,  h uwt  v,  r,  .i^^aiii  ( \ | i n -,is«)i  hid  wiUimrness  to  move 
for  the  apjiointuu-'Ut  lA  a  xArcl  Coimiiiirci'  t..  iiii|u:ri-  iiit.i  ili<.  whole 
question  Lit  ( i.i , ,-iT.iiu-r5t  cn:iinhii:;,,:.u6  ill  licii  of  rates,  lleanwhili-, 
no  chaig-     i  uia.ic 

PreaeotatiOD-    Mr.  W.  .S.  Suum,  engineer  of  postal  telegraphs 
at  WcKt  Hartlepool,  who  has  been  transfciTed  to  Darliti^on,  was 
recently  th<>  n>cipient  of  a  presentation  from  his  fellow  postal  tele- 
j  K'ffp''  '  \"' LSt  Ilortlepool. 

Bt.  Pancras  ,  London). —The  estimates  of  the  requir«niei)ts  ol 
the  elaatlMity  nndertalrlnff  for  the  six  months  ending  ijept.  30  next 
are  aa  ftlkHnt— Englae  nam  supplien,  i.-d<,«9 ;  repxin  and  op-ke^ 
of  building*  and  ma^ifaiery,  £l,»tJU :  meters  and  tndiraton,  £400 ; 
house  service  cwitehee,  iflfiO:  joint  bose<i,  connector*,  te.,  dS; 
cables  for  service  lines,  i'lOO;  general  .storef,  loob,  fto.,  £IMi 
wood,  kc,  i.'<10  ;  repairs  of  meters,  iir  ,  i'l.'iO;  total,  £](,%*.'>.  Thia 
does  not  inelnde  cahirs  aiul  materiuU  for  iiixins  extensions,  an 
lightmg,  *e. 

Bomh  Af.Ica.— The  "British and  Hoath  .\friean  Expt>rt  Oiizclte" 
states  that — 

The  Van  Ryn  xrnl  Rnbitison  I>cfp  mirif  liav*.  a-inpted  rubber  belt 
coriTi'vi.iT-;  diivi.n  hy  electric  iiioii:>r3 

.\t  Oeldenhoid  JJeep  &  cc'niml  -italion  nupplits  electric  eneritgr  tor 
Mveial  minea  for  lighting  aod  for  driving  hoiiti,  drUli,  paafa,  loein» 
Uvea,  Ae. 

TwentT-OTi"  rif  ilin  electric  cranes  for  the  TaWf  Bay  Harbour,  maile  by 
Stotlier".  A  I  itt,  iin  i  dr.vcn  by  mokirt  ^-i[iplM:l  hy  il-.- A.K.O.  ElectncsJ 
Co.  of  South  Africa,  have  been  delivered.  Ihe  iih  !e  electric  crane 
equipment  will,  when  completed,  have  cost  £334.700  a\J  vill  be  one  of 
tbe  largest  installations  of  tbe  kind  in  tbe  world.  Tbe  rame  cammqjr 
have  oriers  for  an  electric  crane  imlaUation  for  £«•!  Loodofl  haieeor 
f similar  to  that  at  Table  Bay)  and  for  an  electrie  hoist  for  tiM  Village  Waio 
Ueef  mine,  whe»  Ihtvr  phase  generating  plant  is  being  put  down  for 
hauling  and  hoiatmn;. 

The  adoptiem  of  electric  poirpr  plant  at  the  .^diimon  j^  ^''^Id  mine  (Bar- 
btrton  diiUict)  ie  conttTuiiliteii. 

Bontbwatk  {LoiUloO^ — Tiit  county  of  Loniiun  Kli  i  iric  Supply 
Co,  have  otTercd  to  supply  electric  current  for  public  h^!;!i.;_^  .ntbis 
r1i«tr:e^  at  2d.  per  unit.    The  offer  i*  under  cjnsiJn  u..  n  the 

f '  ,  1 1 .  ■ : 

Stockport — The  re«on.4truction  of  the  Uazelgrove  iraiiiwny 
route  for  electric  traction  will  be  commenced  in  aboot  a  loftni|{ht. 
A  contrnct  amouiitiug  to  tlO.HiG  has  been  let  to  a  local  firm  (or 
carrying  out  the  work. 

SwindOB. — The  profit  or»  thv  p.ist  vear's  working  of  the  Elec- 
iricitv  iicp  irimetii,\v-ii:i         i  r  L' 1 iiion-than  the  estimated  amount. 

Telephona  Inatallation  for  India.— The  Electric  A  Onlnaoce 
Aeewaoiiee  Co.,  BtelUte  mdca,  Cheaton  road,  .Vston,  Bimiinghaoi, 
have  reoentl|>  aieented  an  order  for  a  complete  telephone  equipmenl 
for  the  new  Strand  Hotel  at  Baogoon.  India.  The  e^pinent  con- 
!<isls  of  B  100-line  central  batterjr  esehange  ewitcbboMra  at  preaent 
fitted  for  50  stations  and  arrnngtil  for  extension  up  to  100  stations 
Ht  any  time  without  interftrtmo  lo  existing  service.  Also  SO  sub- 
scribers' instrumenta,  alt  coaveriible  for  wall  or  table  nee.  The 
equipment  includes  two  aela  of  apaaliiBK  batieriae  with  tho  wiring 
and  accessories. 

A  special  feature  of  t'ae  e'luipmeut  is  that  tbf  ^iia.tel.lj  ard  it  fitted 
with  an  addittonal  indtc^uMc  luid  ogoneetioa  so  tltat  calb«  may  be  received 
Iram  the  public  telephone  xystem  and  tianiaittad  to  aay  ol  the  rooms  in 
the  bolrl.    In  the  mnic  vrsy  any  of  the  inetnunenla  in  the  hotel  can  be 

cnnmtti.l  tu  the   pu'lic  exchange  for  communication  with  outiidir 

!iutjM?ilbcis. 

"i'ho  method  u!  '.'Drkiiv  Ihi-  iipi:,ir»tn?<  in  iis  fell  >»«  :  Whvn  a  call  is 
reoeivtd  the  indicalor  tu:^.  The  ciperntur  inserts  ur.e  of  the  (rout  row  ol 
plug*  iato  the  jack  Imulcui^  ihe  muuUet  tu  txiiiesputi'l  wilb  the  iodidttor, 
which  act  cuts  off  the  current  from  tbe  Indicator,  and  the  Utter  rwtorcs 
automatically.  When  the  speaking  key  of  tbe  ofierator'st  handset  is  presa<4 
it  i5-iirtci!y  niiMKTt<-d  to  ihc  c.iIhiiK  insJlrutn. Titking  up  from  tbe 
hack  row  f  phijk',  the  uu-j  C'-rre-|io:i(iiii^'  with  tl:ut  nlrcady  in  n>e  the 
uperatoi  inserts  it  into  ihe  i^ck  iwaring  the  nuaiber  asked  for  Tbie 
number  is  then  called  by  the  operator  depreaiiug  the  black  button  on  the 
desk  correspondloc;  with  tlie  plUK  just  inserted  and  turning  the  handle  ol 
the  generator.  The  opera', or  now  ci>nb«iis  tbe  ciredl  by  means  of  the 
ring  off  indicators,  and  immediately  the  conTersation  is  finished,  and  lbs 
two  ttation;  -vuve  riplaccd  tbeir  irtatraments,  the  corresponding!  iniiipat-n 
is  rescoit'i  aututnatie  illy ,  ani  i.  .-tr, ilkf  ^-l v'en  on  the  bs'^ i  un<i  I fi'-'! 

optrator  withdraws  Uie  plug*.  Tbe  operator  may,  by  means  of  tapping 
kuy n  ritt<^d  to  the  b.ard.  tap  in  and  **a  that  the  ooovenatioo  ii  gninf  on 
satisfucturily.  The  calls  received  bem  the  public  exchaogs  will  be  indi- 
cated by  a  spceial  ahotter  titled  at  tlie  top  of  the  switchboard,  and  eon. 
nections  betoeeo  tho  poUle  esehaeee  and  the  hotel  instruments  are 
mode  in  the  same  way  na  bHwc^.'"  twri  <!f  iSir  !i,ilel  hi^tr-.iiuciits.  When  a 
hotel  :  hvtiijn  i.ie^ircs  t-'-'  i  -ijC  up  the  pub  Me  >  \  ;hani:t*  ill--  n:ily  nee. -^ary  tu 
lemove  the  haniiioel  Iroui  ihe  crmiie.  This  aotomaticnlly  wgiiaia  to  tbe 
awitchboaid  operator.  In  answerinic  a  call,  it  is  oaly  nMMan  totoho 
the  Itlephoue  ull  the  cradle  and  speak.  The  htndaet  Is  aHei  Wilfa  hilar, 
cliiuigeable  traniinlttarB  and  leaairen,  ro  that  should  any  fault  be  <u>' 
peeled  with  one  o(  thiae  cOBpenenl*  it  may  at  oncf  lereroave.1  and 
repbKtd  b;  a  apare  oo*  and  the  aappoaed  laottj  on*  tieled  at  leisar*. 
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Thin  replaermtDt  c*n  b«  made  withoat  any  wiro  conn««tioQ«  having  to  b« 
broken  and  rv-ma^r  a*  thr  fxet  of  tcrevlog  in  the  receiver  or  tnuumiller 
KDtomnticalljr  tomp  ■  wnlaot. 

Tnmways  and  liiectiidtj  Wotka  AuMtfflflat— SuDdrnktid 
CtoODcU  nMBtly  lieeidcd  to  appeal  igaiiut  tb«  ammncttt  of  their 
(nunway  underUking,  bnt  m  tbe  lesiilt  of  ooofenmeM  Wwoou 
reproKdiitaliveH  of  tli«!  <'oiiiicil  anil  the  AHiM:<<BtiK'nt  cuiuiuittec,  an 
M))icnl>le  arrani^iiuMit  ha>)  bean  lurivRct  at. 

The  original  vulu.aian  of  Otelramway*  lof  l!my««r<»n'M  Mun  h.  IWI, 
was  baaed  upi'n  ih.it  yen  r9c«ipt«\£61i,i'f  li  iln' fttiiunni  <it  iht' is."t-:  s 
meat  beinR  1. 1  i.U!'  l  ue  Council  disputed  thii  ttgora,  but  before  the 
quention  wati  ul<Mi  il  >  flfjures  tor yf ar entied  Uwgk,  UNMalMnoMtiaad. 
Tbay  gave  the  ntfAt  iee«ipts  at  £r,2.!i'y!,  and  the  HatHiMiil  on  UhI 
ntom  «M  cipenw*  having  been  greater  than  in  the  previous 

}Mr.  Aa  no  Miltement  eoold  be  anrired  at  tlie  Couiicil  appealed  to  the 
Aii#«"«rrn>nt  cmmitttp,  with  the  repiilt  that  Ibe  a«iM)i<*m<!nl  nan  r<>J«cc<«I 
1-  111  iiii-i  Til- C'lhiiioU,  being  still  di«iimti»fted,  intiinat«J  their  -  ^l 
tion  to  take  initiatory  prooeedUiyi  for  an  appeal  to  t^iyuter  Sessions,  but 
M  lh»  fMQDst  irf  lb*  AaiWlUBt  wimlMw  thwt  mtia  n  haarinK  of  the 
wbok  inbjiict,  widi  tib*  ttnlt  tlutt  aa  mmmdimiI  on  Moaitained  ti«iir«s, 
Mid  a  proptrif  dclined  ba«i8  of  reduction  (which  will  afford  a  settled 
mode  of  automatiL'ally  lixinR  the  assessment  from  year  to  yeiir  according 
lo  the  annual  i-w.-ipts  md  eipense8)wa9  rofulf-  Tfn'  nm,;m.t  t'xcl,  liuvd 
nprm  ifir  ^ '  fu  If  (iir  tlja  year  to  Mareb.  l'"U,  n  tT.i 

Nifgutiniiiniit  arc  (  rijtieadinf;  for  a  setllemt  ii;  ul  a  liki.  aj  pea^  io  iciipest 
o(  th«  Corporation's  electric  lighting  Dndertokinir. 

TfMITUl  Import!.— The  total  \  of  tlic  i  Icctric  cuLloa,  wii'cs 
and  liMinuB  iupntad  into  Um  TmwTMl  in  i«04  «w  ie77,000b 
carapmrtd  iritli  iSOgOOO  in  im. 

fMitttr.— Th*  Ccvncil  bavtapplied  (o  Uia  Tredegar  Cod  anJ 
!n»  Co  tor  iMuo  Ibr  oapply  vt  alMtrlei^  in  bulk. 

VMtWi^Yfao  "Bovkw  of  tho  Uiror  i  lan  '  «tatM  Uut  tiu- 
nport  of  UooUn-yao  inmikipal  oloetaria  littlit  dcpartuiMit  for  ItMH 
■hom  neeiMo  |1W,1HI.  •spnidilaN  fW^W*  MoSi  •89,888,  eQm> 
p«nd  wUh  #107,357,  tlST,???  oad  (doflcioDejr)  io  1808. 

VBiTCnitf  Ob11o|«  Past  aad  PreaaaHtaAmto'  DiVBor  —Hie 

annnal  dinner  talves  yAace  at  the  Criterion  ItMtaurant,  London, 
on  Miiroli  '24  at  l^M  n.m..  I'rof.  J.  D.  C'ot'iiinok  will  ocraiHr  thoohair. 
All  old  students  should  rninmiinicAtc  with  the  h«n.  reo.,  Mr.  P. T. 'I- 
Katler,  'i.'>,  Laurence  I'oiiiitnt'y  lanc,  I.aucloii,  K.C.,  nt  unee. 

WMt  Riding  Tfamwayi.-Tlio  liritish  Klecttir  Traction  Co. 
hftTP  notifii'd  tlitir  inlt'nlinn  of  ap|ilvint;  to  the  li<ifti-il  of  Trade  for 
npnroviil  of  the  tranitfer  of  n  iiortion  of  the  iin<i«-rli»kini;  nuilnMiocd 
by  the  SiHii  \  •,  T  i;;lil  liaihvny  llnl^rn,  situnliii  in  l»<  w»bury,  to 
Densliuiy  C  .  |i.  r  iii  mi,  and  t!i<i  rcniaindir  of  tlif  uiidrrtukiiiK  to 
ihc  Vorksliin-  WijuUiii  l>i»trioi  Klrctric  TnninVTiy?)  iJ.id.). 

Notice  ha*  also  Ijpimi  >;i\cn  In  tln«  comiirtny  of  inlt'oliiiii  to  apply 
for  fxtvusion  of  tiuic  until  March  i,  IWi,  fur  ihu  coiupleliou  of  the 
Morley  and  Pictriet  J«i^t  Uoilway, 

Tlw  WakeAoM  A  Diotiict  Light  Bailwiay  Co.  propoao  to  doul>lo 
titoir  esiitinR  (ainglt)  lino  hva  WokoAofd  (tbrougb  Lapwt  ami 
Horbary)lo4}MetL 

IRhllbr.— Tlio  Conoeil  bavo  decided  to  let  ont  electrio  inaton. 
\f  ,  on  liiro  iMuehaaa,  tbe  moton  to  be  aappliad  by  the  General 
KliM'tric  Co. 

Tarmontfa.  The  Ynnuouth  andOorleelati  tramways  pasaed  into 
the  hand*  of  the  Corporation  on  Snmr<l/iy.  Tho  Uneit  un-  to  hi-  con- 
vertt^l  to  electric  Irartinn  at  an  putiniatwl  cost  of  f  l.'i.OflO. 

Tlio  proliti  on  the  c-K  otric  liKhtin;;  undertaking  for  1004  .1  will,  il 
is  r<*ported,  bo  sutheiont  to  justify  i'f<lN)  Ix^ian  voted  in  relief  of  ratfc. 

'21  lenders  hitvc  tu'en  rt  ceiveil  for  luldiliotllil  ({COcratiltg  plant,  and 
liavu  been  forwardod  to  th*'  ronsuUing  CnginoOTS  (IfoeRM.  Fneee 

Curd(.<n)  for  aual^  tis  and  refiort. 


TRADE  NOTES  AND  NOTICBS. 

TEKDiias  INVITED. 
}Iiiiiniin  nm)th  ( London  i  I  M,r(j..;_'li  I  inau-il  iin  ii  i-  ii  uilcrs  for  supply 
of  boiler  tiuua  auU  tjCKnoiuiaers,  high  pressure  steam  pipe»,  stcniii 
and  feed-water  y pee,  exiiauat iteem  water  lieater  an<l  circulating 
water  pica,  eieam  valves  and  feed  wator  beaters  and  eonl  elevator. 
Spoeihcntion  from  thu  borough  dectrical  enfinier  (tit.  O.  (itlbcrt 
Kill),  Kl.  ctrit  ity  \\  ork",  K,".,  I'ulham  PakM-ioaid,  W.  Tonden  to 
tbe  Town  Hull,  Huluiueniniith,  by  4  p.01.  April  5.  tkMt  also  adver- 
tis«<uipnt. 

llr.i't/iiyil  (  orporiition  invite  tenders  for  supply,  erection  and 
Hettin(;  to  work  of  •J,."»0Ok«-.  of  motor  generatom,  or  rotary  trans- 
formers  for  triuisforuiiriR  l.t.  c.c.  to  e.li.t.  a.c  ,  and  vice  \ersa, 
together  with  the  ntee-isarv  controlling  guar.  Specifjeationi".  Sc.. 
at  the  electricity  ofUcos,  WliilaJur-buildinga,  Bradford.  Tenden  to 
the  town  ,1,  IV.  \ir.  Frederick  Sln'wiM)  by  6ntl^  Mutch  8ft,  Bee 
also  an  .nh  1 1  l:M_i;)i'Ut, 

i  K'l''.:  irir  \  r i ,1 1 ;•  1 1 i ueu  invite  tenders  for  supply, 
delivery  and  erection  at  lJickin»ou  atreot  gBueraling  station  of  high 
and  lowtco^  atritekboMda.  Spedfioaueoa.  kc,  from  the  aeaie- 


"THE  ELECTRICIAN "  ELECTRICAL  TRADES' 
DIRECTORY  AND  HANDBOOK.— Th«  TO  Edition 
of  tikc  B>i  Bins  Book  is  now  ready,  price  15s,,  or  po»l  fret  in 
tlie  United  tCtngdom,  tSs.  9d.  The  new  volume  bftogs  a 
great  mass  oi  Matislical  and  technical  data  thoroughly  up  to 
date  (to  Feb.  22  v  an  J  the  Directorial  Division  of  the  new 
volume  has  been  corrected  up  lo  February  Ulh,  IWS.  All 
brandies  oi  Ekctrlcal  Enginseriag  and  Industry  are  (uUy 
treated,  and  Electio-nnanclal  mattcn  have  rcedvsd  every 
attstttion  in  the  new  volume,  which  agxrcgalBS  moss  thaa 
2,000  pagBL  If  passible,  tiie  Directory  DiyHlon  b  inasa 
complete  and  accurate  than  in  previous  isaiMS.  All  mm 
lists  oi  membt^-n  o!  vxietics  ^nd  kiiWI<it1nns  are  cacludcd, 
as  quite  unrcUai>le  for  Traders'  purpose*.  The  number  of 
large  sheet  Tables,  &c>  has  ixen  increased,  and  the  MS 
fiditien  of  this  indispensable' worir  is  cf{«rrd  .ts  the  aeei 
complete  booic  of  the  kind  ever  publiilied. 

Among  Ihr  chitf  ffaforo  of  the  Handbook  Diii»ion  arc 
Notci  of  X'nc  Yrar  on  Eli-ctrk  Tracttoa  anl  Electric  Powcr» 
Turbine  Notes,  Electric  Lamp  Notes,  Wireleis  Telegtaph 
Notes  (very  iuUl,  Parliamentary  Summary,  Legal  DedilDM^ 
aitd  a  complete  set  of  ;in  the  chitl  documents  uMi  \>f  Govtm* 
mcivt  EVpdrtments  atiectiag  the  El^cirtcjl  Industry  (tDCkldfalgf 
the  new  "  Special  Mining  Rulest"  issticd  Feb.  22). 


tary  Eleotrieity  depnrtinent  (Mr.  F.  E.  Iliighee}.  Town  Hall,  Man- 
chester, and  further  information  from  the  chief  engineer  (Sir.  8.  L, 
I'earce),  Dickinson-street  Worica.  Tanden,  addieaaed  to  cbainiiMl 
of  L^leciricity  conmuttee.  Town  Hall,  Maneheator,  April  4.  An 

advertisement  giree  iiniher  particulorsi. 

Johanneihury  Hluiiei|Ml  Conncil  invite  tenders  (or  electric  trniii- 
wny  and  lighting  innt«rinlB  and  for  erection  of  same  to  Hpeeiticaliau 
No.  IH  of  their  consnlting  en^nneers,  Metisrs.  Monley  A  l>awlram, 
K"2,  Victoria-strefft.  Lfniiinii,  S.W.  Tendern  will  in-  consideroil  for 
one  or  more  of  tlif  fiill  ^wiuj;  tiimplcte  wrlionK;  I'll  Trniiiwav 
poles  and  brarki  '  i  fi-i  iii  r  piiUr*.  CM)ntrolli-ri<,  insulators  and  all 
overlicad  innU  iiul.  f\  glow  lamp  tittingi.,  omnmenl;il  i  iniii 
automatic  swiuIim,  Aic,  yl)  erection  of  iiiateriiil  included  in  Kections 
{(>),  (b)  and  (<•),  (<•)  motor  t-ower  waggon.  Copiex  of  eptcitication 
after  It^li)  iust.  ul  the  Councd's  ofiic«9<.  Job*nn«^burg,  luid  bam 
til*  eoaaallinig  eogiiieeN  in  I^ondou.  TOodere  to  Measn.  Moidey  A 
Dawbam  by  noon  of  May  7.  See  aleo  an  advertiaeiiMiit. 

Derhf  Tramways  tamintttea  require  tendon  for  malerials  and 
eottstruetlott  of  worfc%  in  eonneetioa  with  tbo  permanent  way  and 
electrical  ciguipiuenl  of  a  portiult  of  their  antboriiipd  tloctiic  tlMB* 
wikys,  and  the  supply  and  delivery  of  cars.  Tenders  lo  the  town 
clerk  (Mr.  G.  Trovelvaii  Lee>,  15.  Tcnuant  stiecl,  l>erbv,  by  V  a.ni. 
March  '21.  ' 

Marijichonr  (Loudonl  Horottgh  Council  invito  tenders  for  tho 
carrying  out  of  cortniii  installation  work  and  alt«rations  to  vxi^tin;; 
consumers'  installi-.ti  <r  s  in  tin:  Mary lebono district.  TondsMto  the 
town  clerk,  Mr,  Jiviii.  ,  WlUou,  Towa  Ball,  Macji-Iobooo-kuMt 

London,  W.,  before  4  p.m.  March  '21. 

lldijhthe  itnil  W'ett  Kirby  District  Council  invito  tenders  for 
snpplx  tn:> 'tiri':  of  one  ^Mkw.  steam  alternator,  with  piping 
niiil  ;iLi'i  '.sui  ic  s.  TLiiders  to ehainuan ol  Elcetrie  Supply  commltloe 

before  10  ii  in.  Mivri-1.  21. 

Sonricli  CuriK.rntiuii  invito  tenders  for  rn  -In:!-  i  uvl  i  '.vir,  h  and 
Bcceasorieis.  utidui^gruund  cables  and  iucandosccut  lumps.  Tenders  to 
Chairman  of  Klcetricity  Committee,  Bkctrici^  Worita,  l>iibe>alroet> 

Norwich,  by  10  a.m.  March  '20. 

''iif,\'  Imm,  ,  '/i  I  Lirp.  ii,iio:i  invite  tenders  fci' d'  Im-.-y  of  surfaoo 
cjndi'iiaer,  wall  sloam  drivLii  iiir  and  circnlation  t»ut»ajj.».  Temlcrs 
lo  the  Town  Hall  by  noon  Mm  li  -I'j. 

Horniri)  Town  Council  invUo  Itiidem  for  the  snpply  of  k»ble», 
junction  boxes,  fiis«  boKt<s  and  mctem.  T.  luUrs  to  the' town  clerk 
(Mr.  F.  U,  Aifkev).  99,  >y)«thwoo«l  lanB,  llini.fjate,  N'.,  by  '27th  iniit. 

;yi.Mi;  l  lcclrir  l.if^li-.nn;  iMiiiuuttee  invite  tenders  for  1,200  to 
l,.'fCI'j  lyiii!  tif  8iuukek-ji»  coal.  Tendorx  to  town  clerk  (Mr.  Frederick 
ti.  Hex)  by  noon  March  20. 

I'elLihorougk  Corporation  laqnita  tenders  by  98rd  inst.  (or  electne 
lighting  set,  Lancashire  boOen,  anperbeateni,  engince,  pnmpe,  l^ed- 

water  softener,  Jkc. 

h'ei'jiili-y  Electricity  committee  reiiQire  tenders  by  10  a.m.  27th 
inal.  for  800kw.  direct  current  dynamo,  high  bpeed  engine  and 
Idiucashini  boiler. 

Btnnin<)liti,i<  PubUc  Works  onminiltee  invite  tenders  (by  Marcb  20) 
fpt  ii'uniwdv  oastingH  and  works  in  manganeae  etoel,  vitit 

ti.>»]ipliil<^.  Hin  liijr  pieces  and  connecting  rai!*. 

Cfiei  !■'•■"  ( liuirdians.  require tcndorK  by'.ta.lii.  '22nd  Inst,  for  wiring 
(onr  ucw  inlirui  blocks  at  Witbiiiglon  workhouse,  iipeoittoations  ' 
fnat  Mr.  Q,  R.  Peeia,  W,  loin  Datton-etreet,  Mancfaestor. 
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The  ("Ivdo  Nnvij?ntion  Tntstecs  require  ti-tiiKni  bv  April  10  for 
dectri*- powoi  i  j  aul  li^htiiif,'  pldtit  for  flijil.  h.inl.  Doek. 
rnrticiiliirB  frcn:  \!  r.  i,  1[   |!«-stfr,  16,  Holwrtson  strepl,  (ilnsgow. 

(r'W/oic  C.lrll^  II  n  .[  in  tenders  by  10  ft.iii.  2:trd  tiiBt..  for 
thrt-e  l|.t<in  1  r\  rli  iv  i  <  suitable  for  towiT  waggons  for  tramnav 
OVerhentl  w  .rk. 

(ittttijn.j  i :i)ii)oi4iti.ja  uU.5  ijivUf-  li'mk'rs  by  10  A.m.  April  .I  f..r 
tniiiiwny  stores  for  one  ymr  fr        Im  f  1. 

Ilitttey  Corporaiimi  nquiro  tcmit  rw  liy  April  'i  for  electrical  engi- 
neer/ \i  rk  at  the  ni-u  Carnegie  Free  l.-brary. 

CiV.^u'iSnim  t'orporation  renuirc?  tenJiTS  by  noon  '27lli  iimt.  for 
12  iii.'^illis  supply  of  coal  to  cloctricily  worku' 

If.*f  bcfhy  (luardians  want  tenders  <rroni  local  tirius  onlv)  bv 
Slst  inst.  for  12  months'  electric  supphes. 

hriiy  nil*"'  !  Council  reqiiiro  tenders  by  10:30  a  m.  '20th  in*t,  for 
12  tnontii-.      (ipli-.s  for  tli*  electricity  worlin. 

Bolton  iAji-p^muc-n  invitf  tenders  by  .March  30  for  co-lini.'  fawer 
and  condensing  api  I :  n  :  . 

Swiiulon  Corporation  invite  tenders  by  ifarch  21  for  stores  for 
Ibc  eleclrioily  and  tmniways  dejuirttncnt." 

Aiion  Manor  Corporation  re<mjre  tender*  by  noon  24th  inxt.  for 
iecon<<lruction  of  existing  tramways  and  construction  of  other  works, 

Hol/ortl  Corporation  require  tenders  bv  ;tl«  in»t.  for  wiring  tlicir 
new  school  at  yeedley. 

H(tllimi)iei,  „nd  j:athif.ir  (eo.  Dublini  District  Council  tt'qiiirr 
lenders  by  27tli  inst.  for  rondensiiig  plant. 

The  Dflif„>n  Statr.  Jtan  Aay  klltlMlitiw  (La  Bourw.  BnHMh)  ar. 

inviting  tenders  until  ji.  .1  mat  far  phot  Air  tha  «lcetrie  Ughtiiur  of 

the  south  «lnl)on  at  .^nmerp. 

The  Director  (ienemi  of  Spanish  Telegraphs,  10,  (.alle  de  Carrc- 
taH,U<i<lri<l,  will  open  t-  ndcr*  on  AjH!  11  fm-  yo.OOO  pine  telegrapli 
IttpwRPut,  ,1  ,KiJi  -.'ilpl.-i:.- i  f  e..p|.,T;,y  r...  Hoitcherie  sv^teiii. 
riio  pusu  will  be  of  the  IuUowiiih  s'^^C'.  :  -  100  12  nietreji  high  600 
lOOMtMa,  ltl.00O  8  metres,  R,300  6 J  to  7  metres.  The  innxii'uuin 
WIM  ttt  which  tender*  will  bv  received  is  'Jo  pesetas,  2-1  peseta*, 
a.SO  pesetM.  «lld  ia.ia  ptwiu  per  post  rcspectivelv.  A  deposit 
ms  pMrcnt.oftheralueof  the  goods  at  the  upset  price  is  necessary 
10  qualify  am     -  j..,.        i„,    ;-,.pr,  s,.|,rnik.n  is  necessary. 

TENDE£S  ££OBIV£D  AMD  AOCBPTSD. 

\\est  Ham  Corporation  Tramways  departineiH  have  approved 
and  ordered  H:>  of  .Me.w-,  MKUi:».»in  &  Oibsons  ^m,:.  v,  ,1  .M  0. 
ilouble  deok  trolley  Mai  i  ini^.  ■.■.■Ah  y.Acf,  and  heu  i>  i:iiiltt«,  for 
the  new  cars  which  they  are  having  boUt.  Tli©  order  bean 
placed  with  MountMH  A  Giliwa  by  thaBriMb  Co.,  who  ho  MIBrm 

the  car  bodies,  " 
Messrs.  Isaac  Storey  &  Sons  have  just  executed  a  verv  smart 
piece  of  work.  On  Kcb.  25  the  firm  received  an  order  by  telegraph 
to  an  ftUMliarj'  condenser  of  90O  sq.  It.  required  bv  a  large  ship. 
muWing  company.  duUvery  to  hf  made  by  March  la.'  The  (irra  had 
no  bnnbadpuUof  oa;  description  in  <<tock  for  the  wor„.  lui  1  iiiul 
to  nmu  UB  mtlM  eondeoscr  from  raw  iunt«rial.  but  deiiverv  wa« 
UMO  OB  Hnpb  JO,  tMo  working  da,^  s  cnrlier  Uian  reijuired. 

Amonf  Meent  ordan  obtairted  by  llruce  I'eeble»  &  Co.  are  the 
loll<<wnig ; — 

COiikw.  steam  dynamo  for  Leitb  CorpomtioBj  11  monthn- supply  of 

altcrmtme  mirrent  motors  .f  I'  >,  ...and  above  for  the  hire  pureha.. 
.|.|u:tti,.r,t  ottiie  Lancafhin-  K:ctt,-ic  Pownr  Co. :  thr.e  .lOOkw.  mwlor 
CI  nvi  rUr-  foi  Dlckinson-strett  station  of  Manchester  Corporation. 

Mai  vl.  ii.  ,r,.L;  (I.«ndoni  Council  have  pkced  an  order  with  the  St 
U,  I.  (  Co.  for  a  nille.H  of  0  1,^  lead-covercd  distributor  cable 
at  _t  l:i  ,  p,,  ;.,i;,  ,  7  mile.!  of  0-2,')  lead-covered  distrbutor  cable  nt 
fOilt  ptr  liii.i ,  ai,d  uOO  house  cables  and  connections  at  £%  10*.  par 


!iceepte<l  the  following  tun-Jer.i  for 


connection. 

Whit^hitien  <'rTiincil  Isnvi^ 

(1.  .  truMj  i-lou-  f,,r  the  .•ji.v.iiit  

bdison  i«  Co.,  Iow  vo.Uk'b  kIow  lampn  ;  .1,  r»,  fr=c.  A  Sooa,  hidh- 

Ml  aOfflpooMi  Beuou  Mtg.  Co  ,  meters  and  luse 

Ihirban  Corporation  have  placed  orders  with  the  Lancashire 
Dynamo  4  ilolur  Co.  for  a  booster,  and  wiUi  th«  TtKlor  Accninu- 

l''*?..^      ■  «f  "0  wnpore-houia'  cuMcitv 

for  the  tramway  department.  ' 

Tynei.ioudi  A  District  ICleclric  Traction  Co.  huv«  lei  th*  fdlQw. 

mg  coiitnuts  for  lb<-  Wliitley  1!«\  ti umvvav e.iteiision  :  - 

O.  I  rcnuan  ,V  Sjns,  iH-rinaaent  wnv  iv^iiilrnrtion  ;  Bnish  Co.  over 
Itaad  eT|ui|iiii.-nl ;  l!iit>tli  Insulated  A  Helsby  Cables  il.tJ.i,  <^i\i\r'. 

Slulybn<l-o,  ll,\d.',  MoKsIcv  and  Dukiiilield  Trai-iwavs  Itoi.rd 
have  R  cr|,(,  d  the  louder  of  the  l;iiii..h  WestiuBiiouso  Co.  for  iO 
iraiucars,  with  J lui st  .\i  Uon  Iwiies. 

MeK.r..  M..,i-.'  f'  i;r  TV  ,v  Co.  notify  tut  that  they  Imv«  QhAtnod 
III.,  con  raft  fi, ,  iv  of  >uotor-st«Tting  avitcb  gau  of  Itamalay 
CvrpwrMivii  fw  the  ensuing  yoat.  •  J 


Ashton  uiiderLyna  Couooil  hovo  acMptad  ths  i«niier  of  tlia 
Lancashire  Elactitad  Co.  Ibir  iho  mpply  of  ataat-wire  caUe  for  are 

lamps. 

Deplfonl  iliOndon)  Council  have  acc«»ted  (ho  Umder  of  F.  i  C. 
Osier  for  cb  elric  fittings  for  the  town  half  at  iiisa.  4s.  4d.  Drake 
ACiorhain  tendered  at  i,547.  4s.,  and  Faraday  &  Son  iit  £6:ili. 

Ilursleni  Town  Council  have  accepted  Uie  l«ndvr  of  the  Oia^gow 
I'atentii  Co.  for  a  water  softener  at  £303. 

It.  ,T.  Nicholson  .V  Co.  have  received  an  Otdaff  for  a  ayitaui  of 
telephones  at  Ijeftwteh  <Northwich)  IsolaCHMt  HoapttoL 

Waat  SnoBas  EdaostioD  oouuuittoa  lutve  MC^ad  Uia  tandar  of 
Sondall  it  Co.  for  wiriag  tho  boya'  and  girb'  achoela  at  Homfaam. 

LoDdoo  Uoitod  Tramway*.-^.  O.  White  &  Co  .  2ii,  Collegc- 
hiU,  C«n!(oM  street,  f  on  i  ^n,  K,C.,bav<>  rci*cnt!y  oblaine»i  a  cmitrart 
for  thi'  f.jn -tructinn  i;(  two  addition, il  si-ctimis  of  the  truin',  r,  ^ 
«y«lt'tn  of  the  London  United  Tramwavs  (Ltd.).  The  total  viiiue 
of  tha  oontraot  ia  aboBt  itlMiDOO. 

The  ant  Mellon  ef  the  new  tiamwajm  Is  in  th«  Kingston,  Sarbitr>ii, 
Maiden  aod  Wimbledon  district*  The  total  route  length  of  thi»  hot  is 
about  10|  miles,  and  the  length  of  single  track  is  about  in^  miles.  The 
sei'ond  section  H  in  H»n»rt!  snd  f!r?ntford,  and  the  route  tvn^h  is  about 
23  miit--,.  ;ln  irtuxtli  ■::•(  ^.inj.'l.j  tr^i-k  ii.  iijg  .>J  loiUn. 

The  type  of  construction  of  the  track  eonaiats  generellv  of  No.  .1  B.rf. 
raik  with  oma  «iidaia  qaaad  Mt,  opiat  Una^ihoat,  and  'the  joinu  cop- 
ported  hy  anehon  of  H  aaelloa.  aaearal  Is  rallt  with  butts  ami  dipe.  The 
concrete  onderM  Is  Oin.  thick.  Bnished  off  witli  a  layer  of  lin.  fine  con- 
Li  i:t> ,  and  over  this  a  floating  coat  of  lin.  cement  and  sand  to  form  beU 
for  n(Ki<l  piiving.  The  pavint-  tliti  iih'hout  is  of  Janah  wood,  tinielied, ia 
lit.'  Kini;itLin  5fo'.iLin.  wjiii  ;,n  c  Ik-'i;  v.f  granite  setts,  and  in  tlteBlinniB 
A.ad  Beeotiord  section  tbo  margins  are  entirely  of  (prAoite  Httt. 

The  overbaad  aoaatmtM  w  ipan  wiio  ttuogkoott  ilia  pate  haing 
S3ft.  long,  anatiMomaiBantalahaiaatirafthanDiauidaroftlMtniaviqr 
t  "inpany's  system  will  be  preserved  on  the  new  lestioBI.  The  iroUey  atia 
will  l>e  2/0  11.  \  8.  g*ug»!  grooved  copper  wire,  a»d  will  l>c  siipporte4  hf 
meotianical  ears.  Iho  h  ic^;:  of  the  trolley  wire  above  rail-levcl  wii:  bo 
23ft,  which  is  greater  tliaii  u^uul.  owini[  to  special  London  cooditioos. 

W.  T.  Henley's  ToUgtaph  \\  orks  Co.  (lild.)  have  Wti  cntrust-.d 
by  London  L  nitod  Tramways  (Ltd.)  with  lllc  contract  for  the  aible 
work  in  cuniioction  with  the  above  extensions  of  tlicir  tramways  to 
WimUadou,  Surbiton,  Kingston,  Ac,  This  contract,  which  is  claimed 
to  b«  one  of  (he  larseU  ever  placed  for  cables  in  connet  tion  with 
tramw^  workiiBciaMaaboiil  M>  aiilea  of  thrwe  phnse  n.ooo.rolt 
EJLT.  oaUa  mid  ateut  4.';  tnfles  of  L.T.  feeder,  distributor  and 
tdaphdoB  oabfca,  Ae. 

BUSINESS  NOTICES, 
Htm  London  offices  and  laboratory  of  the  Ifarris  Feed  Water 
Filter  (J4d.)  have  beeu  removed  from  IS,  (jueeu  Victoria  »Ucti, 
V..C.,  to  kigar  and  iuom  aonretiient  prcniiaia  al  83,  Vietoria-alnat. 
WestiniBatar,  &W.  Tho  eompanv's  telephona  nomber  b  xaiw  l>i6 
Wcatmiiiilar. 

Mr.  P.  A.  Faria  has  baeu  appointed  sole  repreMotatire  of  tbe 
Hhodes  Electrical  Mfg.  Co.  iLtd.l  for  Mancbiwtef  tindodiDg  the 
lounties  of  Ch«?shirc  and  Lancashire).  Mr.  PaiuV  temporary 
addrms  is  42,  ^  urburgh-atroet,  Alexandra  Park.  ManeheMer,  and 
hie  telegraphic  address  is  "  Khodi  uc  Maneheatw." 

The  UHiness  of  Uarris,  Lee  &  Co.,  Johanncsburs!  and  LoodOB. 
has  been  converted  into  a  company  will)  limited  liabihty  undor  tha 
style  of  Hairis.  Lee  i  Co.  (Ltd.),  registered  under  the  companies 
aci>  uf  ilii  Transvaal.  The  company  hold,  among  others,  the  sole 
ngeiicies  for  South  Africa  for  Crnmpton  k  Co..  the  St.  Helen 'eCaUe 
Co..  I'.leclric  4  Ordnance  .\i  cr  iorii^  (_  u  ,  I  vershed  &  VigOalaa, 
Zurich  Incandispcni-e  Lnnij),  (  .;lb.  rt  Aic  Lump  Co..  Ac. 

The  i-egiBt<u'<-^i  ntli.-,-  uf  tin  I  ..■fini-  l.i;.'hiiii;,' .v  ■rt;v  :ii>n  Co.  of 
Auetralia,  Ltd.,  ilu^  \).:i-it  i-Liutited  to  i-iii.- bm  ■,  l  :ni  ui.  iit  iiuuae, 
Londi^i.  i:  C. 

BANKBDFICIB8.  UQUIDATIONS.  &c 

The  trustee  {Mr.  F.  Stone,  47.  l  ull  sin  ri,  n,  i'  .  i  m  the  bank, 
ruptcy  of  Harold  I'owell,  elcPtriivJtngmeer,  Derby,  has  been  released 

Claims  ajjftiiist  tlio  Thames  Valley  Electric  Launch  Co.  (Ltd.  ),  in 
liquidation,  must  be  sent  by  2lstli  inst.  to  Mr.  F.  J.  Safffry.  14,  <.>ld 
Jewry-chambers,  London,  K.C. 

The  liritish  Electric  Separating  t^.  (Ltd.)  is  to  be  watmd  up 
>oluntHrily.  ClaiiQa  April  M  to  Mr.  J.  F.  Hamy,  S-S,  Ooat- 
street,  Swansea. 

X  ilKHling  will  be  held  on  .\pril  20,  at  1,  Lirhlield  street.  Hsulcy. 
I"  II  r,  ::;  ui  11.  o  'lifit  iif  Oif  winding- up  of  the  Torcelain  Klcctrr  jil 

Wiodinn  up  FatitioQ.-  petition  for  the  windiiM-ap  of  tlu 
Acetylene  (las  and  Kk-i  tric  Smelting  Co.  (Ltd.)  wJUba  mm  io  tha 
llijjh  Court,  London,  on  March  21. 


by  Tender.   Mi^ssrs.  Mellors,  llnedeti  ii  MvUora,  chutvrtxl 
aeeountanta,  NoitiiiKliani have  bean  inatractadtoaallby tcndcrtlif 
'  m'ttadeofaaaleetriealonginaar.eoBaiatiqgoreloeliicalAtliaKt, 
iqrica,  caUaa,  motoia,  *e.   See  alao  advartiiaiaaiil 
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PUat  for  Bide.  Mi'Ksni.  White  KrOH.  &  Co.,  Iligh  street, 
Stralfoit],  Uavti  {ur  bole  an  electric  lighting  generating  set.  hlee  un 
iul\erti.»fnienl. 

iMiplicato  oltM-trio  lighting  plnnt  is  advertiiied  for  Bale  hy  ^fr. 
Arthur  T.  Kivrnsttmn',  'J'>.  Mile  Kml-rou),  London,  K. 

Promises  for  Bsle,  ftc.— John  W.  Collis  .%  Co..  148-4,  Ilolbom 
liars,  l''.C.,  have  for  sale  or  to  be  lot  on  Icsiie  sonic  conveniently 
iiitnati-J  factory  premises  at  Uelvedcre,  Kent,    iyee  advertisement. 

Moyisrs.  Woodhouiie  &  l>a\'idaan,  lU  and  11,  Linie-itrfet.  London, 
K.C,  have  some  conveniently-situated  freehold  factory  sit«9  for  sate 
Mithin  II  milea  of  Ix)ndon.    See  an  advertisement. 

l>8Tid  Itumctt  &  Co.,  15,  Nicholos-laiir,  London,  K.C,  have  twO' 
•torev  factory  premises  to  let.    See  advvrtiitvmont. 

Oatslogttes.    .\  new  catalogue  of  Ward  I.«onard  field  rheostats, 
motor  stnrti  It  niid  circuit  breakers  has  been  issued  by  Me.-<srR. 
(ieipel  Al  Lant{<-.  N'ulcan  Works,  St.  Thomas- streot,  London.  S  I- 
hi  addition  to  thi-  well-knoun  patterns  of  this  apparatus.  »  large 
numl>er  of  new  items  is  included  in  the  list.     Tnese  are  high 
resistance   Held  rheostats   for  variable  speed   motors,  solenoid 

controlled  motor  starters, 
antomatic  pressure  regiiln 
tors,  motor-starting  pant-U 
of  various  types  and  lift 
controllers.  The  appeiKloil 
iltnstration  represents  a  field 
ihc-osliit  of  the  ri''  type 
nhich  is  built  for  resistances 
up  to  iO,(nO  ohim  It  \< 
cliar  that,  with  the  con 
sirucUon  shown,  the  replace 
ment  of  any  one  coil,  should 
lliis  ever  become  necessarv 
can  be  ctTectod  with  the  least 
possible  trouble  and  delay. 
The  ventilation,  too,  is  very 
>\ell  provided  for.  Among 
the  starting  resistance*  there 
is  one  wliii-h  makes  uw  of 
sand  for  storing  up  the  heat 
wliirh  is  generated  in  Ih 
melal-resisUuiCD  coils  during 
the  pcriiMis  of  starting.  It 
is  well  known  that  sand  has 
a  large  specific  heat,  and  it 
follows  that  starters  of  this 
type  ean  be  made  eunsiderably  smaller  and  also  cheaper  than  resist 
nnces  which  contain  metal  only.  Tlieso  starters  aro  designed  for 
motors  ranging  in  sire  from  ]  II. P.  to  200  n.P.  There  is  a  largo 
nmount  of  u>^eful  and  interesting  infurmalioii  s<-ntter«d  throughout 
the  catalogue.  A  large  stock  of  practically  every  pallerii  in  the 
ratalogttc  is  kept,  and  Messrs.  Ueipel    LiuigO  olTur  prompt  delivery. 

The  Harris  I'atent  Feed  Water  Filter  (Lul.)  have  prepared  a 
new  illustratcil  catalogue  descriplivo  of  the  Harris- Anderson 
water  purilicr  for  the  absulut^i  removal  of  all  oil  (to  the  last 
trace)  and  of  other  impurities  from  feed  water.  The  list,  which  is 
aecoiiipanicd  by  some  fine  illustrations,  describes  the  process  of 
tilliation  which  is  accomplished  by  the  use  of  the  Harris- Anderson 
ptiritier,  and  the  various  parts  which  go  to  complete  the  apparatus 
are  shown.  The  illustrations  include  the  water-softening  plant 
erected  at  the  Ncasden  works  of  the  Metropolitan  Railway  Co.  (of 
l;(,UOU  gallons  per  hour  capacity),  the  plant  erected  at  the  Sinethwick 
power  stMion  of  the  lliriiiinghnin  Jc  Afidland  Tramways,  and  excel- 
lent views  of  the  purifier  plants  supplied  to  Sunderland,  Cardiff  and 
Kotherham  Corporations.  At  the  Canning  Town  electricity  gene- 
rating  station  of  West  Hum  Corporation  plant  of  this  typ»  of  a 
capneitv  of  1<>,0(X*  gallons  per  hour  is  erected,  and  at  IHnxton  sliition 
of  (ilasgow  C'orpomtion  tramways  for '22,0(X) gallons  per  hoar.  The 
particulars  gi\i-n  of  l\w>c  installations  are  instructive  reading,  and 
show  the  economy  and  oerlniiity  of  the  process.  We  may  mention 
here  the  remo^al  of  the  company's  I.un<lon  offices  from  78,  (^neen 
Victoria-street,  K.C.,  to  H-i,  Victoria-street,  Westminster,  S.W. 
Messrs.  \  iekers.  Sons  \  .Maxim,  lliver  Don  Works,  ShetHeld, 
issiieil  section  1  of  their  now  catalogue  of  continuous-current 
r<iiist<tnt-s(H!ed  motors,  and  hope  to  have  ready  in  a  few  weeks 
section  '2  of  the  catalogue,  dealing  with  continuoiu-current  variable- 
speed  motors.  The  constiuit  speed  motor  manufactured  by  this 
firm  is  eoiistructed  to  give  full  load  continuously  for  long  perio<is, 
and  re<]uires  n  iiiiniiiiuin  of  attention,  even  when  working  iimler 
disadvantageous  conditional.  They  arc  manuffteture<l  in  several 
stondAnl  si/iv<  and  nil  parts  arc  to  gauge.  A  tabulated  form  nrroiu- 
panying  the  list  gi\es  pnriiculars  of  dimensions  and  weights.  An 
llliislmlion  of  a  lt>  ii.r.  size  motor  is  also  given. 

The  Dritisli  Westinghoasc  Co.  have  forwarded  us  a  copy  of  their 
new  detail  catnli^giie  H,  wluch  contains,  at  prosviit,  some  I '2  sections 
Ito  which  more  will,  no  doubt,  be  added)  dealing  with  automatic 
Ciicuit-breakcrs  for  all  pnrpoaea,  integrating  wattmeters  for  poly- 


HhowiiiK'  I 'nit  Ci^nslrnetion  of  Ward- 
Lcuiiaiil  I  F  Tyi>o  Field  Kbcostat. 


phase  and  sjiigle-nlvase  currents,  dead-beat  indicating  instruments 
fur  continuous  and  alieniating-currentx  (including  iiistruiiients  with 
illuminated  dials),  druiii-typv  controllers  and  resistances,  switch- 
boards for  lighting,  power  and  trnctioii  plants,  knife  switches  of  the 
P  type  with  rear  conneetions,  oil  switches  and  circuit-breakers.  All 
llioso  instruments  are  dcs«-ribcd  in  detail  and  well  illnst  rated.  The 
contact  brushes  of  the  circuit-breakers  are  of  laminated  copper,  and 
the  break  takes  place  on  carbon  tenninals  well  remo\ed  from  the 
metal  parts  of  the  circuit-breaker,  the  construction  being  such  as  to 
assist  the  natural  tendency  of  the  are  to  rise.  A  time-limit  relay 
may  be  attached  to  any  of  these  circuit-breakers,  so  that  the  current 
is  only  broken  iUUt  the  over-load  has  la-sted  a  certain  prc-detcnnin' 
able  tune. 

Tlie  Itrockie  Fell  Arc  Lamp  (Ltd.),  60.  Worship  street,  London, 
l'..C.,  have  prepared  an  excellent  catalogue  of  open  type  and  new 
eiicloi>e*l  llrovkie-l'ell  arc  lamps.  In  this  catalogue  the  merits  of 
the  well  known  Krockie-Pell  lamps  are  s<>t  out  and  illustrations  are 
given  of  several  types  of  these  lamps.  The  accompanying  illustra- 
tions show  (Fig.  1)  new  single  enclosed  type  lamp  (show  window 
pattern)  for  throwing  the  light  direct  on  to  goods  in  the  window. 
In  these  lamps  a  name  can  be  saw-pierced  in  the  re!li  cto.-  and  the 


Fio.  1. 


BiuK^KiE-rrix  Arc  I  amps. 
Fio.  2.  Fia.  3. 


Flo.  9. 


lamp  in  this  way  be  made  an  excellent  advertising  medium.  Fig.  9 
shows  (ho  ordinary  pattern  lamp  fur  street  an<l  other  public  and 
o|i«n  lighting ;  Fig.  8  the  twin-carbon  pattern  lamp  for  railway 
stations,  mills,  work  shops,  i&c,  and  Fig.4,theoruamontal  pattern  with 
inner  aiid  outer  glolx^s,  the  outer  globe  being  provided  to  protect 
the  inner  from  draughts  or  mechanical  damage  and  to  comply  with 
lire  ofltco  regulations.  Spare  parts  and  accessories  for  enclosed 
tamps  are  also  listed,  and  instructions  are  given  for  arc  lamp  instal- 
lation, trimming  and  cleaning. 

A  new  type  of  swirel  syphon  and  pressure  gauge  is  illustrated  and 
described  in  a  list  sent  out  by  J.  Ilopkinson  li  Co.,  Hudilerslield. 

Cecil  Hodges  &  Co.,  Ualfour  llouae,  Finsbury-paveiiieiit,  London, 
E.C.,  have  ready  a  drscription  of  a  heavy  tnwtion  knife  switch 

which  tliey  arc  placing  on  the  market, 
and  the  construction  of  which  is 
shown  by  the  accompanying  illustra- 
tion. The  contacts  in  this  switch 
are  luliustable.  The  wear  on  tho 
hetry  laminated  copper  brushes  i« 
taken  up  by  spare  liners,  which  can 
be  readily  inserted. 

Fancy  gloss  shades  and  globes,  a 
new  type  of  pull  switch  and  terminal 
type  high-voltage  fuse  boards  are 
isted  ill  a  scries  of  sheets  issued  by 
the  Edison  &  Swan  Co. 
The  Electrical  Co  ,  Vil  l%'>,  Charing  Crow-roatl.  London.  W.C., 
have  now  ready  a  number  of  new  price  lists,  including  (No.  II) 
rubber  wires  and  cables,  (Ifln)  E.C.  ampere-hour  meters,  (139) 
electric  Neriisl  lamps  11  type,  (140)  Nemst  lamps  1)  type  and  (141) 
double  taritT  meters  of  the  double  index  type.  These  list-,  are  all 
fully  illustrated. 

An  illustrated  list  of  Sun  aic  lamps  and  oeoeasoriea  is  to  hand 
from  the  Sun  Electrical  Co. 

"  Measuring  Instruments  for  Continuous  Current "  (sector  and 
illuminated  dial  types)  is  issued  by  Ernest  F.  Moy  (Ltd.),  Camden 
Town,  I>ondon,  S.W. 

('yclone  fans  for  induced  draught  are  treated  in  a  new  pamphlet 
iasiieil  by  Matthews  &  Yates,  of  Hwinton,  .^fanchester. 

Everett.  Bd<ctiinbe  &  Oo-'s  New  Hesdoa  Works.— The  finn 
of"  Everett,  Edgcuiube  li  Co."  was  established  4^  years  ago,  and 
has  stea>lily  progressed  since  that  time  until  to-day  the  company 
have  the  satisfaction  of  entering  into  possession  of  their  new  factory 
premises  on  the  Edgware-rood,  near  ilendon.  It  was  not  long  after 
the  starting  of  the  liriii  in  lOOU  thiU  the  Churt«rhoua< -sijuare 
premises  then  occupii-d  became  too  small,  and  a  move  wa-s  luado 
mto  Oreat  Saffron-bill,  and  now,  aft«r  three  yoan'  further  worki 
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«iiotii6r  mum  ia mceesiiatvd.  Ai  Bmitn,  Loudon,  N.W.,  the  new 
Odlindal*  WoHca  occupied  Ak  moiBitlia  oompletion.  the  whole  of 
tlM  work  of  building  &nd  *1'V|f*Tff* t  bdog  Cftlricd  out  by  t1i«  firm. 
Sum,  Kftcr  March  'ia,  the  tmnmbetate  of  cWtric«l  tnciienriiig, 
tartuig  and  controlling;  iiiatruinenlfl  will  be  carriod  ou.  The  firm 
Ittve  taken  officee  at  87.  \'ictoris-Ktreet,  WeBtminster,  where  show 
rooniK  will  also  bo  provided  for  llie  display  of  their  manttfnrttiren. 
It  iii  announced  that  Mr.  Ci,  J.  Lontroen!)  ha.H  now  joined  ihu  i'li-m, 
and  brin™  ivitli  hisii  f-xtcnHive  experience  in  all  uiatters  relatiiii;  1 1 
the  ru.iMiifiK  iiiri-  in^il  hi  uiftKeinent  of  elwtriciU  inBtriiniente.  Afi>  i 
the  2t>ih  iri^i.  n.l  c  luiuiinieaUotu  ahotild  b*  addreM«d  eiUier  to  tho 
workx  at  ll<  r  l  i  cr  to  87,  TktwkritfMt.  Ibe  woHh  telephone 

No.  is  1345  lliujip-tead. 

"Wast  Atutraliaa  Mining  Industry  \\>  hv.-  ■.i'i"iyc-d 
from  the  Aguiit-Ucaerul  fvi  \Vi»t*rii  Au»lriiJitt  a  eop^'  of  a  pnbhca- 
tion  willi  thii  abovn  title,  consistint;  o(  over  350  pu^vB  of  int«re»tit»g 
and  uaefiU  iuforumtian  relating  U>  the  uuniuK  scttleutente  ftud  lowu- 
■hipB  of  Waatem  AaMntli*.  Thm  ia  ao  attkla  on  "  Elaetrieiliy  ia 
the  Hinaa,"  wMeh  indadea  an  iDoitnitad  dsaeiiptioa  of  tha  aUtlon 
of  tha  KalgQOrlic  Electric  Tower  A  Lif^ting  Torpn.,  Eaid  to  be 
tha  lai;ge«t  and  inont  iiii|iorliint  etectrio  powmr  Hupply  system  on  the 
fields.  The  Kalgoorlie  electric  tramways  ar*?  nJ.io  described,  and 
particulars  are  given  of  tlie  Itoulder  City  tramway  scheme,  now 
in  coiirno  of  construction.  Th<'  srvr  ra!  (own*  liglitfd  elpcfrkallv 
are  aUo  dn4cribcd,  and  includ  'vn.  k\r;  .-.  situate  IJ  tmU  '  iVoui 
'•  Ningara.'"  and  Collie  (lighted  by  tiic  LolJio  I'roprieiury  i.  04illielil», 
Ltd.,  who  hnvf  inslntled  olvvlric  pumps  and  uti  electrical  chain- 
cutter  iu  their  mines).  The  publication  under  notice  has  been 
issued  US  a  special  editir  ii  <<;  '.'■.n  "  Austrmlian  Milling  Standard," 
price  Os.  It  weighs  for  postage  '.^ib.  If  a  limilar  British  pnbliealion 
waca  auit  (o  W.  Anatmiia,  for  distrilration  tbare,  it  would  pre 
aro^j^bawibjact  to  » tax  of  8d.  par  wpjr  t  A  atriking  example  of 

Bi^afti  of  BImMoiI  Appantai  nf  lbtari«l<— TIw  ftiUbw- 

lag  list  gives  official  particnlflni  of  the  exports  of  British  Dianu- 
faotured  electrical  apparatus  and  tua;enal  (including  telegraph  and 
telephone  vin  and  BMtariala,  botaotiueludiiif  alaotrioal  maehiiMry, 
which  is  not  saparatalj  apaoiflad)  fkom  MoretaSte  14,  withtha  porta 

of  destination  : — 

,4t'-r'.i'7.  Africa — Aleiin.lriA,  £."17  ■  (■iip<!  T.vvn.  f.-Ji-;  ■  Chin  ie,  £-r  ; 
Durban.  £'i:H>7  (including  £l,2t)7  tclrgraph  mat«rtai^  ;  l-.ast  I/OOdon, 
itljm  (iBdadioi  XMM  tahimph  materiali:  I'ort  Elizabalh,  £97i 
Port  Slid,  £IS SieTTB  IiMna,  £10  (telegiaph  material) ;  SanUm.  2839 
(inclndtng  £h0'2  telegraph  material).  v4rr;im(iita— Rosario,  £1!)S.  Jiutra- 
Ia(<a— Ailelaide,  £.51  ;  Auckland,  £200;  Melbuuroc,  £S»I ;  Nnpicr,  £165  ; 
Perth,  ;  Bjrdney,  £2 W:?  incUidinsr  £14«  telegraph  material); 
Wellnviion.  jLWI.  Hft(iiu;i -li: ..fsf'U.  £  W  /:'m,  -Sarawak,  £11. 
C'oNiKfi— 8t.  John  (N'.Ii.;,  £11.  Crry  ion  -  Colomba.  £70.  Frauc«~Viai», 
£9».  Oaraway-Oambnis.  «>W(iaola4iag  £liO  taltinvhiaataid). 
AllaMl-nAoatardaai.  £149.  Bong  Kont,  £119  finelndinK  £M  tda- 
«anh  material).  fiuJio— Bombay.  £4'JI  ;  Calcutta,  £1.215;  Karachi, 
£10;  Madras.  £144.  /rofy— L«ghoni.'£l.>.  Jii^n -Yokohama, £1.STM. 
PortM  vi?  Lisbon,  £4M.  ftttii»t(t— Reval.  £1.7 1"  ;  Wln.i  .n,  £tO.  ,Si<t»i  — 
Biiii/k  il..  £.H4.  Straitt  SettUmenlf—HittK^vjrx-,  i.M  iincluding  £57 
telcgrHpli  material),  i  nit-il  suih*—}yew  Plynioutli,  £.'<i50.  I  ruguau — 
Mooita  Video.  £30.  Total  £18,7M,  aciinak  £1M71  in  tha  oenamodiiig 
at  yaar  (March  9  to  13). 


PATBMT  RECOUP. 

ftjloving  LUt  fif  A ppiirntitmt  for  P^trntt  an/  Spr-:f\.  ■itvj-i\7  ^ulliihed 
kit  Utn  Mt^fUnl /vr  iJiit  Journal  bji  Msiieim.  Mswauiw,  bUJS  It  FaiOK, 
Oftartflwd  AiteiU  AgaUt,  70,  Chanetry-lnHt,  London,  W.C. 

APPLICATION.S  FOR  PATENTS. 

NoTK. — The  tindemuntimrd  Apflkuiioruare  nM  opentopMblic  itupfrtion 
untila/urarcfpi,)net9/CoinpUir  Spemimi'tmn.  TV  namn  m4ki%  paraUke*!* 
art  thw  of  rommuiiicttori  '•(  im  .  'if<.>rM.  H'A<«  Ok^piicfa  ^pie<)lbafieK 
ateOH^nin  applicatunt,  an  atitriti  t«  aJSjtoL 

tMm«IIUn>iie  tUUd,  Me  applicatmn  U  ntadt  in 


January  2,  1905. 
nO.T«nHL  Gmaaagr.  R'eetrie  cooking  appamtoK* 
40  J.J«Attiii»bl  Sa«ra«3i«utli.  nanjkfara!a«tAeaadiilt, 
66  C  Bmra.  Switebee, 
60  B.r-H.  Co.  (O.B,  <V ,  U  S,).  Arc  hmft. 

Janu»ry  3. 1905. 

123  VV.  I..  Wise  ;Tlioai»an  KlMliit  WeMio^  C-.,  V  S  ).  K  t  ■'.r;c  wi-ldirr^ 
136  K  CoxBAD.    Trjn<f.iimer..    (iJile  apptieil  (.,r,  .Ian.  ZT  1904,  <?ate  uf 

»|ij>lii'nli<iii  ill  I'.S.t* 
104  K.  II.  Ulkw.    Kltct'uM 'pe  UjI'  ridio  active  ■ut>^t.«nc«.*. 

Jiiuuirj  9.  I90li. 
167  If.  n.  I,"»S(.,'.iitp.    Ilirmingluini.  ioD  of  wirr-f. 

171  STKRi-,  I'l.xru  iV  T<"tR  l.iii.    n'lJ  II.  K,  Bowa*.  Sli.(fl«!il.  Klo'tro- 

iiini-nefk  ii-f<l         ti-«iie»  fcr  lilting lails  Ini^l,'.  ur  thr  like. 
IT?  K.  II.  I'l,nr(iiu.  Tt.ll>n:i;iu    1>«M-"  fii  i:<iiiiviiiK  "li'^n  a  lircui*.  full-. 
184  K,  Ab5"|.u  mid  .1-  I.    l.v  '  '    15.    Lnt-ri  I.    (.\tui|icn> s'lixi*'- 

I'hixe  alternatinii  >  \iTcut  c  laiiiiatttor  inMur.  apphed 

fw,  Jan.  4, 1904,  data  of  aniHcatam  in  Uerowny.)* 


186  E.  Ajwow  and  J,  I,.  L»  Com.  Ltaerpoal.  Latdiag  ia  and  taUng 
off  anaatufa  caiMM  at  a«M|WMatad  lia^aidM^  aaauBatttor 

moloii.' 

191  .S.  (^cixcsT  and  (.'.  HaamaOM,  AdjiMlaUe  iealUi  aamiaathiiia  for 

c»jiilui''"r». 

206  J.  A.  Coi.K.    Klerlric  ignition  for  interoal  enabustisnao^Mik 
209  K.  Us II.  Halak.  Klec tfc ■  iingnctically •controllad flaid pianwi a aiulo 

810  W.  R.  KiDiMia    .Vrc  Ii»mp«. 

211  I.*  So<NKTi:,LsPSRrB(  &  <'ir.    Arc  UniiM.   {Jtj»it  VffMi  tar,  1t»J  t, 

1904,  ditto  of  applicati'^iu  in  Krancr.  :* 
January  S,  1905. 

2S5  F.  (,'.  OsB  and  T.  C.  Uobkrts.    liutlin    SpuViog  nj'anji  D'.^cto  ct 

iutrnial-c<>iiibii«li'iii  enginet. 
2S0  M.  Loaaax  and  U.  Cli.i«ii.    Solution  fur  fnrmatioii  ul  necanuUlor 

254  &T.-^%  (as.  Co.,  V.S.).  Rtetrie  ligbtlng. 

255  fl.T.  n.  O),  (O.K.  r.K.  U.-S-\  K'octric  roinLsuca  ooit*. 
266  B.T  H.  <-'...  (G,i:.  Co,,  f  .s.i,  Magn^iie  .»i«rBtor.. 
8S7  B.T.-H,  Co.  lU.E.  Co.,  V^.!.  Aic  lam],  eleetn^f  < 


SPECIi?'ICATIONS  PUBLllSIiElD. 
Kofi.— Alifvtaiflaatiou  aao  be  obtained  atthaaaHanatriaaot  61  OMh 

1004. 

135  'Auit.    AlternatiiiK'OurnMitgeaHBtaiaand  nwi<>n. 
2,066  AaMSTHCwn  and  OauRO.  Eliatrie  raeaitriiig  appara'a* 
?..(/-jf>  I'^  KKY.    Appanitas  for  d'Ktnbulion  of  aliacaatinBcanaat'r 

2.2t\>  ]l  vHt^iR.    Spitrki!:;;  |>tayx, 

2.277  .Suaars.    KIcotria  low-watsr  alann. 

2,471  L  listen.  AlMrattiag-eomot  ataahinci.  (Data  aypBai  far,  PeU% 

1603.) 

8,080  WKaTKii-B.   RcctiMng  allinialiBg  cntnM.  paia  ag^liad  lur 

FtK  2,  1903.) 
2.754  O  m.  Toleitnijiby. 

3,000  I.AIBU  i\H<l  TouD.    ('.■ntn>llcr»  f"r  electric  nU'luin. 
3,244  DrcBSTBT.    lu^hictiuit  tratuformer  fcr  wir»'ii!«  tiilsgrspliy  raegviag 
•lutiuoa. 

3460  Akdusws.   Circuit- breakan  iiikI  iNdiraiur^ 
4,176  FioA  Vnltiflaia  tatagmphy. 

4,512  N'BBitn.  QaBsntim  aleetricitr  bv  uioiat  abaiwiwii  ■sabaalliraily 

prntwd  upiin  lioc- 
6,743 and  8,714  Guaa.  S»itvlie«. 
7.324  I'.LLASn.  tlarmt  or  dctei  '-or/. 

7.627  Kleciioliers. 

iZ^Hi  BwiT  (dl^  Kiiiid«>;-   .Ssaed  cootrvii  al  Liv(h-prasaar«  moiKT*. 
ia,7m  tmnumt.  iChaBHaAaBiiktriidialMMttFifBaMtbau\0.ni.bwH.;. 

iSaalried  laatrtaaea  badiaK 
12,fS9  Sarin.  Eletlrle  railsajra  and  mator  «ahivl{». 
13^B9  Pavm  AMWr  *  CHiNiicn.   OitmUtiei  electric  rfsulnting  aaJ 

mea*uri»n  <»ppar*tu«i.    <f>»te  applie.l  (or,  Not.  Hi,  193J  ) 
15,802  Sr  iNE  «n.l  Ki!-N',v:>  x     i  ji;  iuiti  for  wire*  oi  caWe*. 
19,48i  FixniQA!*.    l-.tsctii«autoiiii«tirblu.-kaigaalaiidi»'*t^  ».v>teu»*. 
SUM  fiacnauir.   l':i«ctrc>m>Kaaliatban(pastiaa|i{WBtat^  (OaiaaHiliaa 

far,0jt.3, 1903). 


COMPANIES'  MEETINGS  AND  REPORTS. 


HetropoliULU  Electric  Sapply  Co.  (Ltd.) 

TIm  aighkeDth  ordinary  general  meeting  naa  haid  OD  Tbaidar  I 

the  presMi  ticv  tf  Mr.  W.  HsMUaeil  Caimi. 

Th.'  SKCIIKTABY  (Sir.  B.  OonliHa  Owm,  CLILO.)  lad 
caiiinH  tbe  wtetinK- 

The  CBAIKMAN  laid  I  will  deal  bdadr  tba  cai  ital  acv  toui. 
which  is  a  little  complicated.  At  the  end  of  1008  oar  eajiit '1  tvpindl- 
tare  amannted  to  £3.090,000.  i>  irinx  lt»U4.  ve  have  spent  fia^.OM. 
so  that  the  total  aapilal  oodav  am  unti  to  £2.2»bi.O00.  Ut  lhi«  stun 
£75y,00<>  rpprrsftnU  money  we  hmJ  spvr.t  io  %f-'iryli 'i.rine  .mil  on  ,wtr 
Baidimn  iircut  station.     If  we  »rile  ml  miii.iinl  ii  w;.)  ie.-iiv 

£1,540,000,  which  Tepreeenta  tha  capital  we  have  expeodwi  i»»  iim  end 
af  teat  laar.  ThU  is  the  enbmtlaa:  lha  talal  anoant  ot  laoo^  we 
taoaiead  troM  tha  Uarylebona  amid  and  Hm  Ba(Aidai.alnot  arbitruion 
yntt  £1.8%.(M)0.  Out  ol  this  wa  have  credited  baek  to  oapitsl  i;7',9,0<<0. 
10  that  at  tbe  present  momant  onr  actual  capital  is  represented  partly 
by  our  various  Btxtiorir;,  mains,  laml.  tr.achincrj-  and  a)]  tbe  re«l  of  ii.  and 
partly  by  inve»tmt-LL«.  3>  ilial  ihy  Ulan  i  n!  cipiral  acevunt  ia  available 
to  U8  in  the  future  to  draw  upon  ao4  spend  on  the  business  from  lime 
to  time  wilhont  aaking  tha  ahawhoMara  lor  uuj  mm  capital,  ufcoum. 
it  seams  at  flrat  isthar  a  larga  aum  to  Itava  in  Ibeee  3i  sad  3^  per  oenL 
securities;  but  we  hope,  as  year  by  year  fr*"  I'T-  <bat  this  money  will  be 
readily  absorbed  in  the  buainesB,  and  tlu  n  ii  pay  you  a  very  much 
betlerlperoentage.  Aa  f-KtwJs  balincc  u!  ihr  Marylebooe sod  Sardinia 
street  award  money  slt-:i  n  titir.j;  biiul.  iht  amount  I  bavs  mentioii*d 
to  caniul,  tbera  remained  a  sum  o(  £i5nu,000.  Voa  koow  what  has 
haeaiiaafthabnUtot  thai;  ««in,i00OiM  nlWMd  lono  in  Ihaiann 
ol  a  £0  bonna.  Tha  tannbidar  of  tha  nenay  wa  nava  eaciM  to 
resorve.  I  will  now  leave  the  capital  account  and  come  to  tlie  revenue 
account  During  Uie  year  our  gtoas  retenue  was  £;5iiii  ViO  tbs  work 
ini!  .  jsts— tor  floal.  wa?e«,  .to.— to  produce  this  amount  cam*  to 
£1211  70:i,  deilL.-tiu.:  v.lr.uh  ««■  have  £170, M37  left.  Thie  amu 
tbe  balance  we  brought  forward  from  Ust  year  and  with  otneri 
bringa  oa  a  total  Of  £190,08!!.  ViOH  Ihia  va  hava  to  dadaat  tha  ^ 
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lura  intcreit  and  prelerenoe  share  diridend  and  the  rent  we  aro  now  pay  i  n  k 
to  th»  !*fftr\'l(>b™e  B'^ronjrh  Connci! :  l(>avlre  a  5ani  ol  £128,167, of  whii.'li 
the  Uircctcirs  have  carried  i'iO.i.KX)  to  thr  reeorre.  There  n:inair.5 
£108,157.  We  haveatreaU;  jjuid  &wa}'  lo  uuc  skueboldera  £  I5,0>UO  oi  thu 
k7««7  at  iateite  ditidend  ai  the  rate  o(  9  per  cent.,  and  we  now  propoee, 
mth  ywa  (HMlion.  to  p*j  voa  the  completing  dividend  at  the  rate 
ol  11  pet  cent,  per  annum  for  ihe  halt-year,  so  thnt  the  tolnl  divi 
dcnd  works  out  at  10  per  cent,  for  the  jear.  I  am  glad  to  lipar  exprcs 
sioDK  of  saliJiCaolion  at  that  rebull,  bccatiEc  we  aj'e  proud  ol  it,  of 
course,  an  well  an  you.  We  think  it  ahovrs  a  very  :jubitanti«l  advance  in 
the  busioeca  ol  »ar  Oompany.  The  pa>  menl  will  abiwrb  £  100,000,  and  will 
laMe  ks,m,  whirb  we  propote  to  carry  on  to  this  year,  which  compare* 
irith  B  ymj  mneh  Ivh  saro  than  that  which  we  carried  forward  n  year 
tfro  The  piofTf'i  (if  ;lic  ft  nipntiy  luts  been  very  gratifying  daring  the 
ji-at.  Ill  ih&t  pcric'd  hav^  ftUdol  the  equivalent  of  SD.OOO  lamp?,  <o 
Tou  tet)  that  our  buiineu,  although  it  baa  got  to  nearly  its  17th  yrar, 
k  not  only  nhnwing  snbatantial  progress,  but  greoter  ptogrewi,  I  think, 
than  it  ha«  ever  done  before.  At  the  pre«ent  mumenl  thn  total  of  our 
lamps  is  939,000,  and  I  only  hope  that  when  I  meet  you  this  time  ncit 
Tear,  the  number  will  go  into  seven  figurer.  No  incooiidarable  impor- 
lance  is  attached  to  the  feet  thai  in  the  pafit  year  n  eT]brtikiiti«l  aiu  'iint 
ol  the  current  has  tvcn  taiifn  for  mot  r  purpoffs,  and  that  ie  a.  Hnc 
of  adttklUM  wbi«b  we  are  looking  to  in  the  future  as,  perhaps,  ouo 
aC  oar  icfaieiMl  naMM  of  mraM.  Wo  m»  la  »  peoUion  t»  supply 
■ax  MDuraat  of  powor  nqolMd.  Let  aa^  ooiloiBitf  «emo  to  tie,  little  or 
big.  and  we  shall  be  very  glad  to  put  bim  on  to  morrow.  And  not  only 
are  we  in  a  position  at  the  present  moment  to  supply  any  demand  which 
may  be  made  npon  u?.  hut  wiy  hav?  a  vxrv  Urge  reserve  of  land  at 
Willeiden — lometliiiv  like  four  or  iivr-  times  the  size  of  oar  preeutit 
stalioD,  Mid  therefore  we  tasve  ibe  mtma  oi  snnplyin^  almoii  indeiuiitely 
utj  aaoool  of  po«*r  that  aaj  be  re<iair«4.  la  lha  yaak  jpaar  m 
j^N^eed  or  sold  ««mMit  amounting  In  il'JI.OOO  mora  IImb  wo  M 
in  the  prs^Hpii^  ymr,  whilo  onr  rmhs  in  prwlnrinu  tfint  extra  carrent  - 
111.'  vvliolc  i'ost-i    wti.i  i  1 -'  III i>  ^  or,  must  remember  that  that 

was  ail  ineiease  ol  income  and  a  decriiiaee  oi  eosts  following  on 
what  occurred  in  1903.  which  gave  alraoat  as  good  resultx  if  you 
iak<i  Uiose  two  years  together  you  will  And  that  in  tlul  period  our 
increast-d  rutn-iit  sold  amounted  to  £tO,aiO.  and  that  there  was  a 
diminution  in  the  nprCMS  of  producing  the  current  of  JK'i7,000.  In 
fithr  r  wo:ii.n.  lliirc  wiii^  really  i\  (.lifFcrcnco  in  favour  uf  t!io  Conip&ny 
of  ±'ii7,ijiHi  111  thoE*  f.vo  years  i'rc  <  [  the  rtusoii-;  -  pt'timps,  one 
of  the  iiimi  teaaoas-  of  ihia  result  was  ihai  we  are  now  geltiog 
tha  benefit  ol  the  capital  spent  at  Willeaden  on  oar  magni6cenl 
new  eniHnca,  cimdensing  plant,  nnd  thing*  uf  that  kind.  In  the 
•tennd  placi ,  th(!T«  was  the  great  ci^oDoiny  which  has  beim  brought 
about  by  t)ii  excellent  msnsgomi-nt  of  our  engineer  in  the  oon- 
sumplion  of  t'oaL  In  l>tU8  we  produced  7|  million  unit^.  and  the 
amount  spine  on  cool  that  year  was  almost  exactly  tlie  same  a.i  wti 
■pant  in  the  past  y«M,  when  we  prodooed  1&|  oulUon  units.  You,  there- 
mot  BMthail  «a  MOMaa  far  titmf  tea  «l  aetl  m  bow  aaa  doobia  the 
■oMOBt  al  littMmj  «a  did  baton.  VtlOM  ooBehidlnc  I  abeitM  like  to 
•av  une  word  aboiit  th<i  niaff.  Hpraking  on  my  own  behalf  and  on 
bennit  of  my  brother  diTi  i  tors.  I  dcMre  to  say  bow  very  much  we  have 
been  inJpWed  in  the  past  vear  lo  the  eicell*nt.  orfrffptie,  atii! 
*  icutLou:.  work  of  the  whole  of  our  staff.  Uiic.  hutJIy  llk1■^,  ulirre  all 
hai'B  8u  litureaglily  done  ibeir  dnty  to  promote  lb«  ri'^l  iiit<-riji«l«  ut  the 
('oriipany.  to  |>ick  out  individual  nam«B.  bul  1  cannot  help  mentioning 
how  grratly  we  are  indebted  tu  Mr.  Cunliffe  Owen,  our  secfelaij,  to  Mr. 
ri:^;hfM:l  our  ^M'.fl  rnglneer,  luid  i«  U(, OotMChar, oQr Miatal  ntanager. 
1  r.ou  moM.  thr  adoption  ol  the  rcpoft  aad oiMaaali and  tbo gaipDant  ol 
the  dividend  therein  recomnieodad. 

Mr.  F.  LKVKKTON  HMtBIB,  lt.P.,  aacaoM  lha  naotatfaa,  which 
was  carried  unanimously. 

The  retiring  directufa  <Hr.  foha  Tatitj,  Mr.  Vnak  Bailiy  aal  Mr. 
Vi  H.  Cripp#»  were  re-aleaM,  •*  wart  IM  andtlon  (Maatra.  DeloiHe, 
l>*vor.  Uriflilbs  A  Co  » 

.\l  an  exCraordinaiy  mci  tin^  whieli  folic*,  d  i,  rf  -.jliil.on  apiir  is  io(.-  ihi' 
divisiun  ol  the  existing  £10  shares  into  twu  £-!i  shan.-4  was  wrrici  uxani- 
anuiily,  and  a  cordial  vote  ol  thaaka  to  Iho  filitirawa,  dbaotota  and 
•UK  ternioaled  llie  pKceodioga. 

8«iith  London  Eloetilo  laf  ply  Corps.  (Ltd  ) 

The  ordinary  g.neral  meeting  was  held  on  Friday  lost  undfr  the 
pTKidrncy  of  Okohus  Ki.i.i»,  F.sq.,  J  P, 

Thr  KKCBPT.\R^'  iMr.  Herbert  H.  Boyi  r)  road  the  notice  wnvonini.' 
the  rih'f  tirn;  nnd  the  n  port  of  the  audivor? 

The  CUAlltM&N  said  :  The  Company  has  mado  satisfactory  progress. 
From  our  zaport  you  will  observe  that  Iho  aagaatallon  etpraaaed  at  oar 
}%Mi  aanaal  meewig  as  u>  the  probable  inereaaa  In  laotpi  eonneeled  has 
baaa  fnlfilUd.  the  exact  nomlier  at  l^ec.  :<1,  IMIt,  being  lO'.Ono  Kin  r 
thttt  a  large  number  of  additional  hmyn  Lave  been  csnnectr  1  to  th< 
mains  and  applied  for,  thfrr-  jitiV  remaining  a  balone--  of  nenly  T.CX'O 
lamps  of  8  c  p.  awaiting  conr.r..ti'>n.  The  supply  of  power  ro  l.-.ndon 
County  Council  baa  oontiotird  without  intaiiuptioD.  This  trikctiau  load 
vlU  naiaia  «Hb  iia  oartainlj  thrangh  lha  yraiont  yaar  and  posidbly 
lonnr.  TU*  load,  togelher  wKh  tlia  inaNaae  in  (ba  Coiupnnv'*  own 
business,  h*«  btt  n  the  means  of  attain  still  further  reducing  the  total 
coels  of  geneiutiun,  which  are  still  the  loweiit  obtained  by  any  electricity 
supply  company  in  llie  metropolis,  being  no  mcpt'  than  l-07d.  per  unit 
sold  against  I'S'Jd.  obtained  in  1903,  which  rcttes;!^  great  credit  oo  the 
Company's  slafl.  U,'J0ij.343  units  of  current  have  h^ta  sold,  an  increaae 
of  4J1K>.H61  unUs  over  19(HL  Aa  the  increase  In  the  nomberof  lamps  on 
our  own  maiaa  aoaliamao  aad  aa  ««  hop«  to  obtain  this  y aar  one  or  two 
large  lighting  aontntgta,  wa  hata  pat  on  ante,  tar  Mvaqr  and  anetioB 
bifiiaiapliBbiv  aail,  a9flOkir.m>iii>lliiMtwfa  oitelfeal  daifaiaart 


winter  our  Epare  plant  may  bear  a  proper  proportion  to  the  anticipated 
demand.  The  i-apitnl  ^tpitndittire  on  addlti.'.nul  nisin?.  piar.',  Ac-,  d  irlMR 
190J  waa  £17.i"ir..'i.  but  w<j  do  not  antieijutc  that  in  the  pres*iu  v^ar  i  \c:i 
this  figuni  will  be  reached.  To  meet  this  capital  expenditure  vr  d<>  not 
think  it  will  ba  naoaaui7  to  niao  farther  ca{Htal.  alUiovgb  aa  I  told  yoa 
at  the  last  (tenaral  iiiiMliiig,  Kita  3o  reqnire  to  place  any  more  debentures, 
ill.:  sharehoWtrs  will  have  the  fir«t  opportunity  of  sob'cribinK.  ToroilMt 
to  tho  rr  venu"  aocount.  it  will  be  seen  that  the  available  balance  OB  tba 
year  3  working  is  £!Jl,at8.  and  thi«!  carried  forward  to  the  net  re\-entte 
acoount,  with  inl<:r,  si  i.'r.Caiid  th<.  hiilvm  c  of  £411  brought  forward  from 
im,  makes  the  total  available  tSi.m*.  UadaotiDg  from  this  £2,437 
intere>l  on  borrowed  capital,  wa  hav«  tsajsn  M  nr  MMbotion.  In 
accordance  with  the  rrheme  which  yoa  adojilad  al  (ha  bat  maeting  for  the 
cxtinctioii  of  the.  pri'liiiiintirr  rTpcn?»a  CTfr  a  period  of  10  years,  a  second 
iunahiicnt,  aincninlji'i.:  to  £4  UO.  iicMi  writtvn  off.  Further,  we  have 
doait  with  the  verv  important  maxvet  ol  depreciation  on  a  liberal  smU.  as 
we  hikvc  set  aside  for  that  puroose  the  sum  of  £i:,0'>0  Wif  (eel  >iir<.  yon  wii| 
all  agree  with  us  in  the  wisdom  of  this  policy.  It  is  imjportant  to  bear 
in  mind  that  the  amount  written  off  under  these  two  head*  alone  laMO. 
sents  on  the  oapital  expended  nearly  3  percent.  Although  the  bolanca 
then  Wt  Ban»r\v,  £1'i,IS7.  would  have  allowi-d  of  dividend  of  at  least 
.'i  fcv  fi-iit.  for  the  yf.ar.  we  e-onsider  that  it  wouM  be  morn  prudent 
to  pay  a  smaller  dividend,  and  oarry  forward  a  lamer  biiliiuci-.  uiu)  cnQ. 
MHiQontly  we  laanminaai  tba  pUFment  [of  a  dividend  of  i  per  coat 
for  the  year,  wineb  will  abaoib  £1»,000.  leaving  £l>,tt7  to  carry  forward 
The  only  otlier  matter  I  aaai  (alar  to  is  the  prootattwa  oowaanaad 
against  us  by  l.«mb»th  Corponlian  tor  not  oonstradBK  lafoss  wUob  tha 
Police  Mixsictralo,  nl  ih<itr  inetanoe,  erdfjid  iii  not  to  consume.  Tiicy 
ooiiHn.rii-cd  thi  ^0  TiToccfdinv"!  ahoiii  fn  ir  yems  «i{o,  and  have  now  revived 
them  after  allowing  more  than  two  year*  lo  elapse  without  takiiiK  any  slejw . 
I  CSV  aioaB  tbat  Ilia  raport  aa4  aaaooala  ba  adopted. 

Mr,  HASOK  (a  rfianlioldar)  taeeoM  the  motlvn,  which  was  carri<-d 
onanimouBly. 

Reaidutiona  uuthorising  the  payment  of  the  divid<'nd,  re-electing  lha 
latirlna  diiaatota  and  auditor*,  and  aeoording  a  hearty  vota  o(  tbai^a  to 
tba  akaSflaan,  vara  aairiad,  and  the  ptocpedings  terminatad. 

lODUFinona  *  poou  SLsoritiorrT  mmi  oo.  LTD.KThe 

dfavBlart'  report  for  tba  yaar  ended  Dec,  81  states  that  the  capital 

expended  daring  the  year  aincimti-l  to  i:.tl,<<il.  Ns.  .'.d.,  hiinpin^:  the 
total  to  Z3\H,V)i.  .Sil.  Ihe  -hare  oapital  i^  to  be  ini  i».aM.-d  (r.ini 
i.iiOO.000  to  X^.OOO  by  the  creation  ol  a  further  lo,«M>ii  pr«ieir»nc«  and 
a  fuithtr  lOjMO  ordlaai7  aharaa,  both  ol  £10  each  The  borrowing 
poweia  of  tba  company  ara  to  ba  ineraaned  from  £IS«,000  to  £3O0.00<\ 
The  balance  lo  credit  ol  net  revenue  i*  £15.7&I.  13s.  'H.  Uut  of  this 
sum  fall  dividends  on  the  1^  and  li  per  cent,  preference  shares  have  been 
piiid,  and  the  diro  tore  rMommend  a  dividend  on  the  or?rmi\i  t  -hare  -  al 
thti  rat<!  Ill  7  pfr  cnil.  jht  anniim  (less  tia).  £l,fti.<l.  0  ..  t.d'.  is  earri-d 
lui  v»  iud.  A  ppiic«tion  tuts  been  made  for  a  provitioaal  order  tor  Wimbome 
and  surrounding  distriota,  and  aoRaat  wl  ba  lapfliMl  aano  ban  tba 
company's  station  in  thaBonrnayallay.  Tbo  total  appllattiaaa for enmnt 
reacltt'd  the  eqaivslent  uf  1'J1,5I<I9  H  c.p.  lamps,  an  increase  of  'il.Kil  r<,r 
the  yenr,  compared  with  an  increase  of  19,54'i  for  the  previous  year.  The 
total  iiuiti'  ^hi  ri>r  all  purposes  was  1,709.329,  an  increase  of  IH.i,.'t^Ti]r.-t9 
on  lb  I'  . 

BS.OMFIOM  *  UmiMOTOH  ELBCTKIOITT  8TIPn,y  CO.  (UD.l  -The 
directors'  report  for  1901*  talm  that  (hecre<lit  balanMwas£38.'J70  Vit.  rd  . 
which,  with  iC4,lT>.  Hn.  Id.  broiiitht  forward  and  other  items,  make* 
£33,94-1,  Is.  7d.  After  di'dui  ti OCT  the  interim  dividendson  the  comulallva 
preference  aod  ordinary  >h:kreK.  tbo  direotora  recommend  that  £H.O(IO  ba 
placed  It?  deprecSallon ,  i  I  ,  :)iK>.  Iflj.  4d.  to  payment  ol  halaiii-c  prcferenco 
dividend.  iJT.'-iVl.  i'i-  Id.  to  balance  diviir-tni  on  .ir-UnaTv  shares 
(.making  10  per  c^nt  for  year).  £.'i.»Hl  4s.  ^i.  ^^iried  forward.  At 
lha  aai  of  MM  tha  a<aifi>iiat  al  Ifttf.ns'.t »  e.p.  lamps  (3.575  consumers) 
arara  ooaaoBtad.  an  tnerMuo  ol  1S.016  k  e.p.  lamps  (24U  eousamat*)  on 
the  year.  Owing  to  the  redaction  in  the  charge  tor  oontat  ttaaat  pwftta 
show  a  slight  deore«Me  for  tha  iirst  time  in  the  hialoiyof  tba  aaatpatt^. 

OOnaTY  OF  DtJBBAM  EtECTRt04t  POWEK  DISTRIBUTIOH  CO.  iLTO.) 
—At  the  i:ie.  i.ng  on  Moiidiiy  pn  ideil 'over  by  Mr.  W.  I..  Madg«a) 
the  directors'  report  wiui  adopted.  During  11H>>  the  company 
acqtiirad  frxxn  tba  British  Ukctric  Traction  Co.  the  whole  of  the 
shares  b«Id  by  tbat  company  in  the  County  ol  Durham  Kleotrio 
Power  Supply  Co.  Capital  expenditure  oo  works  st  end  ol  year 
amouoted  to  £97.l>01.  1S».  3il..  including  £ll,At'i.  l-'ii  Od.  expended 
during  the  year,  In  order  to  meet  the  iiierea^inK  di-mand  for  elvctric 
energy  this  additional  capital  expendituic  Iia  i  h  -i-n  iKxeostury  at  G^stes- 
head  and  I>iirham  City  on  extension*  of  mains,  ulditiono]  motors,  meters, 
4taa  nad  nt  Jarrow  on  mtehiitery,  maini<,  ao.  Total  revenue  was 
t!9S,fm.  Mk.  lid.,  and  expenditure  unduding  interest)  £ari.!j61. 2.-<.  Dd., 
If^ving  net  praflt  £1.0aO.  12s.  2d.,  to  which  is  added  £3.t>f>7.  Ut*. 
rmiii  last  aeaoont,  making  £4.(iM8.  Hs.  7d.  available  tor  diatribution.  The 
director*  recommended  payment  ol  the  prelereaoe  dividend,  a  dividend  ol 
7(1.  4id.  per  share  on  ■%,(N>0  ordinary  i  h^rfti  and  a  dividend  ol3s.  SJd.  per 
share  oo  fi,000  ordinary  sharea  (or  halt-year.   £422.  16a.  Id,  Is  placed  to 

Tha  ooBanmara  at  Daa.  91  at  0af«ihMd  raproaaotad  a  deownd  oiaiva- 
lent  to  Ua.S.I'i  9  c-p.  lamp*  conn«e|«d,  an  increo**  of  li*,794  on  year. 
The  units  *o)d  during  lit.*!  were^:  Lighting  ICO.'ilO,  power  1.84.),2t)f, 
truction  2,174,sn  :  total  4  IsO  .'js'.t.  i-onipared  v.tih  ;t. !4'..', ll'i  for  IStiS. 

At  ..'.ii  roi,'  the  pa*t  ^atibiac'.ory  proi;iea-  maintained.  Ah  th^  it-ijinre- 
uuntK  €ii  tile  district  are  now  beyond  (lie  capacity  ol  tiie  existing  station, 
arrangements  hava  bean  uada  wilh  tba  Ooooty  ol  Dorbam  Elsotrie  Po«ar 
Supply  Co.  lor  aa  aarlj  daliraiy  of  a  tupply  lo  ballt  frou  tbair  Oataahtad 
atahaa.  Xb*  aamialto  IraaatetmiBa  alaat  la  on  ardar  and  will  ahofttr 
^  dalband.  Vb»4mm  aoaonaera  at  Daa.n  rapiaoiBlaa  adwaad 
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tqaiT»1«nt  lo  11,053  8  c.p.  lampi  oanncctcd,  ao  increaM  o(  8,M1.  The 
narab«r  of  uniti  sold  iocraaaed  from  T7.27fi  to  l  L"i  0n3 

Steadj  proRre:)!)  ha«  beeu  luiuntftiru'd  m  /lur,'  i-  -  '  if  /,  '.'.here  tlii- Mn- 
uuuen  U  Doe.  31  r«prM«ni«d  •  demand  «(iuiv«l«nl  to  'J,7£7  »  c.p. 
Iimpi  odBnevtcd,  inerean  1,4M,  ud  tlw  aninlMr  of  valto  mM  iiMnas«(l 
(ran  111,440  to  138.007. 

oovnrap  MNHnuiaiiaMnM  ioittftMH«rM.-fiwiMorttor 

Hue  faaUyear  aoM  Dto.  >1  italM  thit  tli*  ei^tal  aprnffltaca  at  ua  and 

o(  tbf.  Iialf-jcar  araoantH  to  £91,!M<7  12b.  lOd.  Tlsvwnue  amounted  to 
£10,010.  i:  3d.  and  working  aipenMS  to  £8,426.  in.  id.  The  arrange- 
itn^nts  f/^r  !ho  pTOn  tsirn  of  a  high  tonr-ion  l  alk  suppl;  to  t)ie  Jarrow  tub- 
i-tatiun  uf  tilt-  Cijiiiii  v  1./  liurhiim  ['luriii  l\f««ir  DUtribution  Co.  (Ltd.) 
are  well  iorward.  Xba  inving  o!  ihv  trunk  maiot  baa  been  M(nmanc«d. 
Tha  cstwuion  o(  tba  IwiMuigB  at  Uatnriiead  la  Mooaunodkla  th«  addi- 
UomJ  niaat  rwioirad  U  naaring  completion.  The  output  durioK  the  .veai 
totalled  S,<fiO,'J'Ji  units,  ci>tiipared  with  I.l.'i2,4'23  Dnitj>  during  Ut03.  The 
»barebo1det!>  will  h«  a«kcd  at  the  forthvoniing  mrctiiiK  to  approve  an 
agreement  witli  ihe  Nowc«Btle-upon  Ti-nc  Klcctric  Supply  Co.  (Ltd.)  and 
the  County  i.f  I  (  irimm  Blectrioal  P.  w-r  1  'lpIi  il  .  i'.ic  n  i  <:■  ;  I,td.)  lor  suppl; 
ot  electricity  aoJ  iut  ibe  operation  of  tbe  utHlertakiDg  of  the  eompany. 

OQW  ELICTRIC  TRAMWATB  *  UOBTINO  CO.  i  LTD.J-B«Wi|>i<  during 
IMM  mre  iC<l.'..143.  ITx  lid.  and  cipenM-x  VJH.VIS.  10a.  7d.  Atl«r  add- 
iatXlO*.  VJs  'Jd.  from  l'J03  and  deducting  debenture  inUrest  (£4.302. 10».) 
(ha  balance  was  £13.427.  17>.  Id.  After  paying  £!i.!>00  in  preference 
diridend.  wntint:  ctT  £'i?.  !■_'».  2d.  plant  on  loan.  Jfc.  ptapinp  fl.OflO  to 
reaerre  (or  di  |iieci.iiiLi;i  an  i  ii;.M;r,ii>ce  and  applying  "lOU  in  (mvuik  o  [n-r 
oant.  divldeiul  i  ti  ihi-  oriiumi  .  :  liiin*,  £H<i5,  U.  lid.  l»  carried  i</n«ar<l. 
*  MS  aidiliMiAl  <j'mtiiii:i:r>i  '  live  in>.mi  eonM«lad  duriog  the  year,  being 
wm  thui  in  any  previous  year.  ( 'apUal  enandilllM  during  the  year 
«u  *1»JUI^  14a.  64.  <»  MM*  wlcoaioqa.  eowMllai  ap  Mtdiltoal 
ttHMUutu  Md  enmplrtlwi  ot  pomr  ftaUeo  titimieBa. 

DATtS  *  TIKMIlfS  (LTD.  —Hit  R.  Manoe.  at  the  meetluK  on  Tnctdiy. 
aai<l  it  wa<  Mtitfactory  that  the  company,  had  been  abtx  to  hold  its  own 
in  the  prrsent  industrial  circumstanmi.  He  bad  beeu  anoofaitad  with 
iodastrial  cnterpriaei  for  'iOyean.  aadattioaiidlwfaiiiidfbcMliaid  acver 
been  sncb  a  bad  lime  u*  at  pri.-««ni. 

DIBECT  8PAIII8H  TELBORAFH  CO  LTD  ;  The  diroctorx'  report  for  the 
jt%T  ended  Dec.  31  Ust  Bbown.  aiie  prwvidine  for  interest  on  and  redemp- 
tion of  debentures,  a  balance  revenue  endii  tt  £10,201.  2b.  2d.  .^fter 
adding  i:'>,000  to  reserve,  Die  halanec  t>l  9ii  2d.,  ktgcthcr  wiUi 

U  lrT<!  '..iVi  a  from  contliijteneies  aoflotinl,  en»h"i'.  ih.- <lir.  i  t  ir5  (o 
r«''uiiuiic:-.(]  II  of  10  per  cent  on  the  prefercttc   iiui[  of  1  j.rr  iicnl. 

(lax  frte)  on  the  ordinary  shares  for  the  year.  Balance  to  credii  ol  cuu- 
tingencicB  acoaant  will  then  be  £TOii.  Ib.  lid  The  company's Uarcelona- 
MarseiUes  cable  baa  beon  three  lime*  InKirrupted  durioft  the  ye^r,  and 
owing  to  the  frniuency  of  tlic««  brcakM  tho  dirix  inr.  i  -  k  •  t.  t  *  to  put  the 
cable  into  a  thorough  stale  of  repair,  which  woik  1. tmw  I .  "iati.fBC- 
torily  carried  out.  The  liilbao  cable  broke  down  o:i  II  ibout  knit? 
fiom  the  Spanish  end.  Communication  »as  ri-l  un-ii  r.u  I't-c.  in  TIil- 
coel  ot  lhei«  four  repairs,  amounting  to  £n,0'J2.  ks.  Id.,  ha«  been  cliargisid 
■gainst  reserve. 

ERWEBT  T  MOT  llTt)  '  Tho  rfpnrt  of  lh«  <Hrfct<7r»  for  Iht'  resr  ended 
l'rc_  31  in-t  4Ates  ;ha'.  a  pulV.  u!  £m--U,  Is  7.;!  hati  l.i."  n  fain'  'I,  7i  per 
cctiL  divide  D<i  ou  t,b«  oiiir.ary  .liiaitiii  absorbs  £,V<8.  2s.  &d..  and  ihe 
9  par  oenl.  preference  dividend  £H0.  l  is.  M.  jUW  to  plMtd  lo  iwerve. 
Tao  WOtks  Dave  been  kept  full;  omployad,  notHtthttMldlllg  kMB  eom- 
podlilMI  Md  dcpreased  trade. 

JUItim  SAILWAY  00.  For  the  half  year  ended  l>eo.  31  the  train- 
mileage  run  was  4IA.62.'>  milir*.  compared  with  I01,0i*!  (or  the  carrrfgiand- 
ing  six  months  of  I90K.  and  U»t  numlwr  of  pajtspngcrH  cnrried  l,*°t'i7.H7(t, 
against  l.l.S.t,???  texelwiiva  at  leaaoa-Ucket  holders'.  The  t?tal  receipts 
«r«ro  £I1,T'«8.  Ite.  fld.  «0iiqwMd  with  £37,3^7.  I'Ja  8d.  Working 
•xpenseB  -excladTa  of  aioqptiom]  clwrges  for  pumping,  ventilation 
and  lifts)  wcrr  £29,029.  Is.  <ld.  <ei|ml  10  t'>0-17  per  cent  ),  against 
£2ii.203.  llB.  lOd.  (e<]ual  to  T-f-SO  pMT  MOk)  for  the  corrmponding  six 
nuinth^.  KxcepUonal  charges  tor  pmninog,  ventilation  hydraulic 
lifts  U:r  past  ball-year  were  £3.8a4.  7s.  2J.  ';e<|nsi  tn  \i  '22  per  cent ), 
compared  with  £1.'.?''7  ^-^  IJ^d  fnr  1 !  HI  per  etnt  fm  th<;  r-orresptuiding 
period  of  I  Ml : 

MATIOMAI,  m.£CTKIC  C0K3IBU0II0N  CO.  (LTD.)    For  lUdl  tint  grocs 

imAt  «M  <8»,asi.  a«.  id..  Iran  wbkh  ia  iidMdtei  uptMMof  ftdniau- 

tntion,  *e.  (£0,111  ISa.  Id.^  iMring  £19,n».  9a.  Pnum  this  ia  deducted 

the  balance  forward  (£3.!'>.t7.  10s  4d  i.  leaving  £in.401.  I7b  Md.  The 
directors  recommend  that  £lil.lll.  IH4  5d.  I>e  appliul  aa  provisinii  for 
reserves,  depreciation,  Ac.  I'*'>,0ii7  !>.  in  pftrnifrit  of  (liv!<Vn.l  si  the  mtt" 
ot  ti  per  cent,  im  Ihe  paid  up  irajiitnl.  airt  f  l""!-,  'M.  in  pnynicut  ':if 
dividend  of  I J  percent.  011  ilie  teudurn'  ^harep.  ihe  itiau^mat  ion  of  tiie 
If  us3i  Ibnreh  tramways  and  lighlioK  undertaking  took  plaeeon  li^o.  I'iUM, 
IkOd  from  that  date  to  March  9,  42.'>,.t!t4  pasaengm  have  been  carried,  tho 
rtciipts  being  £2,1*1.  X«.  3d.  These  returns  shoaM  'i--  r -.FiBidorably 
improved  upon  during  the  summer  nionth<<.  With  itv'  ii  1  i  lighting;, 
applications  (or  the  equivalent  o(  over  4.0<l<)  H  o  p  lamps  hsve  b(.<cn 
received,  the  majority  of  whifh  are  connocted  to  the  main*.  Tht-w 
rv«ull»  are  ounHidfrvd  uatii^lnctory,  and  tii..'  directors  Iwk  upon  the 
flompaay'ii  holding  in  the  Miis^albiiiirh  ConstractioD  Synd.  as  a  valuable 
Wicl.  The  inaui^itration  o(  lha  Bo'mm  eleclrio  light  amlertukiiv  u>ok 
ptaoe  on  Feb,  t,  and  thai  ct  (ho  OuitwvM  tmdoitoUng  on  Ftb.  TO.  Tho 
difcctora  two  mtitiled  wItt  Oo  appUwUons  tor  ouRont  ncoivod  lo  {ar. 

ROKTHERll  COCrirnES  ELBCnUCmr  SDPPLT  CO  TLTD.  .\t  tl:c  me^t 
in»;  on  Fii'lsy  Mr.  J.  I>.  Millr.irn  fa'd  that  'luring  tli<.'  tiret  twj  mtinthn  of 
thin  yiar  tiiey  hitd  s:)ld  I ■<'.>. til >>  inure  units  ibiin  in  thi' ci>riX'>|iii!i>liM^' 

|>«iio<l  III  l!H)l     After  lilx  ial  pruvi>.ioii  (or  r  rn-,  Ai .,  iIk'v  vwrr-  able  to 

pay  a  dividend  of  i  per  cuit.    He  thought  that  very  satisl,u:toiy,  cod< 


sidering  du  MOgBilafc  ot  tho  oonatnolioa  woAb  Ihar  liad  fail  to 

undertake. 

OLDHAll.  ABHTON  *  BfDK  ELECTUC  T&AHWAT  LTD.)  Tlie 
directors'  report  ("r  the  period  to  Dec  31  last  states  that  the  total  revenue 
amounted  to  £?:>,34'i.  12s.  2d.,  and  eipenditiire  'iiicludinK  interest)  to 
£22,t(77.  K9.  r>d.,  leavitig  £r>,l72.  .H«.  Md  .  uhkh.  added  to  £170.  Ia4d. 
iMOiigilt  tuiward,  makes  £6,642.  o*.  available  for  division.  ThodicMtan 
propose  placing  £1,000  to  depreciation  nnd  reserve,  to  pay  the  dindaudaa 
th«  r>  per  («>nt  curr.ulnti-.  e  preference  share*,  nnd  a  dividend  on  the  ordi 
nary  'h.iics  at  the  rat«  iit  7  per  cent,  (or  the  >ix  month*  t/>  Dec  M 
(making  t!  per  cent,  for  the  year)  A  i>atin(»i-tciry  Sk'rrement  has  b*ien 
entered  into  with  the  Corporation  of  Asbton  under  Lyne  (or  the  latter  to 
conliniin  ifi  '!i;pi-?y  c'octrical  energy  for  th--  v.-cTV-Tni;  -f  th»  tramwajs 
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NEW  COMPANIES. 

ELECTRICAL  SAFETY  APPLIA.NCES  CO  LTD.)  (83,f*ril.^ -licj;.  Match  !>, 
oapilaJ  £2.000  in  £1  shares  (.11X1  founder*  ,  lo  adopt  an  aKreenunt  wil^i 
J.  W.  Manlap,  to  Mqniie  benefit  of  an  invention  relating  to  apparatut 
(or  UM  oa  otoibie  oirieoita,  to  tarn  th«  same  to  ac-sounl  and  to  maaalM- 
tUN  Md  d«at  lu  otoMrM  appllueai,  Ac  Fiiat  divaeton,  J.  W.  Hanhy 
■ndF.P.Ita^.  Boj-oAUhs  Bla«i<alroiitHaQM,BldoB.itN0t|t<oiidon,%.C, 

FOLKESTONE  DISTRICT  BLBSTSIO  UCHT  k  rOWSX  00  LTD  j 
s.j.Mj.i  I  .  Kr-jr  .March  H,  capital  £50,000  in  £.1  nharet  i2.i,tKlO  «  perwnl. 
eaujiiluti'.i-  fri'trrrnre  .  Ui  acquire  the  business  of  vloclricity  supplier 
oarri'  ii  on  I  t  C  I'.  I)  I'liyor  at  Folkestone,  and  to  carry  on  the  business 
of  gentratoi^  occumuliktors,  purchasers  and  suppliers  of  eleclricily. 
electricians,  mecbanioal  and  elaetrical  engineers,  ia. 

LONDOW,  DBFTFORD  *  OBEBinnCH  TBtAHWAYB  CO.  LTD.)  |tiS,«i^;. 
—Reg.  March  II,  capital  £170,000  (being  a  re-ineorporaika  oador  Ihe 
Companies  Acts,  1862  to  1900,  of  the  concern  originaUf  ooMltilalad  by 
Ihe  Southwr.rk  ami  T>pp!fnrd  Tramways  Act,  1B7'J.  and  further  governi-d 
by  the  Southi.tirk  .m  l  Iteptf'jr  i  Tramways  Autu,  Hsl  and  H'O.  and  Uie 
LondoD,  Oeptford  and  Orcenwich  Tratnwaya  Asti,  Itiittl  and  lt»l>i).  Xbt«o 
Mta  pmMo  lor  tho  optioiial  working  o(  tlM  tmnmi*  br  tlontaiMl  or 
olhor  mwhwiiMl  powtr.  Keg.  offioa,  Monilold  Hoho.  Loidon  Wall, 
London,  K.C. 

HAT.-ONAL  CARBIDE  00,  (tTO.)  {n.mi).-B«g.  March  II.  capital 
i'r.ii  ililO  in  i'l  shanw  (.5,000  preference,  H>.0(>n  ordinary  and  10,000  as 
rihiy  I  r  ir ''lUi?!]  I.  to  adopt  agreement  with  till  >Urin  GcnrSK.  IVp'.n  (Ltd.), 
t:>  undeitake  industrial,  ex|>t>rim<<>ri(al  and  commercial  cxploitati  "O  of 
chemical  and  eleclro-chemir  vl  j  ri.f.-sss  and  the  manufacture,  puulisso 
and  sale  of  all  products  and  apianituK  relaliag  th«r«to,  to  inaoafaci  ui  c 
and  dMl  in  ^iM-olmiiioal  products  and  ^n*>Mna  and  elcclrie at  or 
mecbanfetl  plont,  toouiy  on  businesa  oioatiiillM  and  ongin^er<.  Ac 
The  company  mur  st  m  tine  OBtir  Into  w  iveaHMat  with  uu  Onrdoba 
r  i..ht  A  Pomr  Cou  (irJi,M-  ^         11>  Vi^ta(i»-itiwl. 

I.i'tii'.m,  K,r 

MOF.TOAOBS  AND  0HABQE3, 
£L£crriiOL¥TIC  ALKALI  00.  tLTO.)  is«ue  011  M^icii  1  of  £3,750  lirM 
mortgage  debentures,  part  ot  aeriee  oroated  July  9,  1!>0I,  to  secure 
£'iO,000,  charged  on  oompany't  undertaking  and  propeity.  including 
otir.-illcv;  (  iipit  il.  Trust<-f^.  T.iTcrpool  Mortgage  InsuraKcu  C^s.  fVcviously 
:;-.iu.?i|  o(  :-an-ir  s,crii:5,  i]:),7W. 

MALAOA  SLEOT&IOtrr  CO.  |LTD.)— Iteissue  on  Feb  11  of  £lii<Vtt 
debentures,  part  of  series  created  by  rcnolutioiii.  u(  March  107. 
Feb.  7  and  2tl,  l<^,aud  Oct.  13  and  20.  l<m,  to  teeur):  £->ti,uuO,  ckargod 
on  camgta/'u  nadoiftaddiiB  lad  propottjr,  prtotiit  oad  tiMoro,  tododini 
unoiliod  apitd  odd  ohelital  itotlan  ot  Mologt.  Mo  Icuattoi;  Fimloailjr 

kMBd  «l  «MW  OtfiM,  «44,m. 


onr  lOfiBs 


■EHOBAVDA  (March  ir.).— Bank  rate  24i  percent.  {sinci>  Murcb  '.1.  IM.!). 
Priced  silver  2i"ijd.  per  ox.  Con»i>ls  91,',— 91,',.  (or  money.  91  -91,*. 
for  aocounl;  2)  per  cent,  annuities  90j— Wl;.  Consols  Pay  lUy.  April  5. 
Stocks  and  Shares  Ticket  Days,  March  2t<  iind  .\i>ril  VI  ■  Pay  DajB, 
MsmhWMd  Apdl  Ig:  Mining  Share  Carrv.over  Don,  March  S7  wd 
April  10. 

AMOLO  PORTnOVESE  TBLKBOM  CO  LTD.:  t'Sn.ixU  &  fer  cirt. 
firat  mortgage  debenture  stock  of  thia  oooipany  is,  odercd  lo  the  publio  at 
pw  ty  Iho  ComoHdotod  Hmlitail  Co.,  CanonWjr.  Imdm,  M. 

nmn  IHVJUHD  •  mm  Uim  (Vn.)—thm  dbooton  neom. 
maud  a  dividend  of  4  per  cent.,  makiiii;  »  per  OMlt.  for  1!HI1,  pUiitig 
£91.000  t3  depreciation,  £5,0«O  tn  detK'nIUto  todompllOB,  £^,S0O  to 
spftcinl  I.  iPTve  and  catryint;  forward  £7.100. 

DEUTSCHE  EDISOH-AKKOMDLATOREK  CO.  .0  m.b.B.  A  cjiiipoiiiy  liM 
been  iorinod  in  lierlin  with  nn  aulhorind  CJ|iilal  ol  3,ijtt0.ftWiB. 
I  £1.'jO.U(X>  (of  which  about  2>  per  cent,  is  puld  upl  (or  (ha  ntanutaeioro 
and  exploitatioa  of  LdUon  aucumulatorK.  lUrrtu.  itcrthuld  it  KamoMT* 
hoff  aio  hmtotM  SMMOIIort,  and  Mr.  T.  A.  Ediaoo  and  Otir  &  Baaguam 
(o(  tlM  Borgoiam  BlomiitotO'trarhe)  an  diroetort. 

nWE  (JAPAN )  BUOfM»  JUMR  ;C».— For  the  tatter  Mt  M  im  tho 
net  proiit  was  o'>.7l(>  y«o  {UjBfll).  A  dlrtdonl  of  l7por««Bl.  p(r  •uimB 
ha-t  been  declared 

HETSOFOUTAH  RAILWAY  CO.  PARtli.  During  19'>t  thi!  u  iiu'.  'r  ol 
l>uN:  <.ti);r!rK  carried  this  eleetrio  tube  railway  was  140^217,2:1^  against 
)lH,-.>oi,772  in  1903  During  tboAnI Iwomonlhs of  thi* pair  W.a87.rdO 
pasieogen  were  earned. 
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5  BoBti^ir «» .imiBirfi.   » ■88Hr  iiiiiriMi, 


MOMTREAL  LiauT  ti  POWEK  CO.— It^  U  BoooaiuMd  that  an  Engliah 
(yndicaU  kta  MquiNtt  m  conlrolUiic  iataMt  ia  thts  Bompanr,  w)ii6l8  Imm 
B  pnctk*!  nioiMpoly  of  atootriepowtrBapflrolflMoify.  Tba  BjadioilB 
has  puiehucd  SO.OOO  iharda. 

BAILWATS  AKD  TBAKWAT  COKFETITION.    The  diroeloiB  Of  lh« 

Great  North  o(  SeoitaMl  BBUwBjr  Co.  Mtribulo  th*  redotMBO  ia  th* 

pa&i«nKer  revenuo  nni^f  to  <Im  COOfBtlUeB  Ol  Atalltan        Bad  Bob- 

urlxati  tramwajrs. 

Ac  ihe  meeting  of  the  CbIoJobImb  Btiliiny  Co.  on  Taesdsy,  Sir  Jamet 
Thonipnon  Mid  the  eomfuaj'i  lata  in  bolli  mdiiiAry  passaoKer  rerenoe 
and  season  tiukrtii  waa  large!;  attributable  to  the  exteniion  of  the  (ilaa- 
gow  tramway  Kjalom  beyond  the  koDiida  o(  the  city.  H«  hitlil  that  this 
waa  not  a  k'gitim.itc  form  of  niqiii.'ipal  enterprtsr*.  .\p»rt  from  thf  I«ct 
tliat  the  Corporntion  was  utilitini?  llio  credit  of  the  city  iin  wliicti  the 
ctirnpnny  wa.i  the  larceat  ralepayeri  for  competing  wiUi  the  oompany  for 
the  ronreyancB  ol  f|BBaaKB8B  to  mA  iam  ths  Babwkw  ml  «6ami7 
diitrict^,  th«  «ll6<l  nf  ttoH  tniniiBy  Bxtaiiaieiw  wu  tliBttb*  Oorpaca- 
tion  waa  olT«ring  lndu<'em<>iit«  t<i  On-  population  of  Olan^nw  Uy  rvxide  ont- 
■ida  the  bounds  of  the  cil> .  ttirn  t>y  n  ducing  the  aMeiii<al>lr  valii<<  of  the 
eily,  ami  ii'.i?ici-ins  llio  fiTcr  i^rowiog  imnlsn  of  taxation  on  those  wlioae 
v>iirl.«  ami  t  !■  I"  ny  lemaincil  within  tlie  city.  The  moro  money  apenl  in 
tuliing  tlu!  liAtuaaya  to  the  lesa  populous  diatriota  outaitle  the  citr,  the 
amallcr  would  bo  tha  lB*aaoe  in  pnipoilioa  to  tha  eaDit»l  oxMadBd.  Mid 
it  this  policy  waa  panavered  in  ii  waa  lUialjr  to  reaalt  in  a  aanooa  injniy 
to  the  irnmway  M'n  ic«  witbin  the  legitimate  area  of  operationa. 

STOCK  EXCHANGE  NOTiail..-The  Stocl(  Exchange  oonunitlee  have 
been  mVi  A  to  rip|<oint  special  fettling  daya  in  fully  and  partly  paid  aerip 
for  JtHOO.OiKI  I  iKT  cent  perpetual  debenture  atcrk  of  the  ("Aorin.;  Crw, 
Hutton  tt  lliimptldul  Haiitratj  <  «.,  and  faliy  aud  |WfUf-paid  torip  tor 
£1,900.000  i  per  cent,  perpetual  debontun  BMtk  at  tta  (fnaal  .VortAim, 
PinadlOg  it  I'.rvmptcn  Railtc«^  Co.,  and  to  l3kM  BBOB  to  ba  qadad  in 
tha  oiBeial  liat.  The  oommitle«  havi>  alao  been  aded  to  grant  iiuota- 
ttaaa  to  a  further  iaaiie  of  fM.OOO  <  per  cent  debenture  atock  ol  the 
f'*iiri«;;  Ci;>>i,  HV.I  ,1  <  i'l;  t.lr.  tririlii  Suf/iSii  Co.  ; /.n/.l,  lOIVKM) 

£1  fully  paid  ordinary  fh.«r<s.  .'Mxi.iiiki  £1  fully  paid  ti  per  cut.  cuniula 
tive  preference  xbarea  and  £.>UU,U(H>.'>  p«r  c«nt.  murlgage  ddx^nturea  of  the 
Iwton  XUtlrit  rraoHMm  (Xitd.);  m  Inrtbar  iaaaa  of  £io.0O»  4  nar  ent 
debtataw  atoek  oltlia  Aalmtt  BUftrt*  Tmetion  Vo.  \,  l.iH.},  aaf  CSBfJNtl 

|>er  cent,  aaaentad  extenaion  preferenof  atcck  and  £t  »H,<H9  li  per  cent. 
uiiiu«*ent«d  extenalon  prefiT,  nce  s-tock  (in  licti  i  f  the  11.. j'JO.llOO.'t  percent, 
exit  nf»ion  prrfer'-iirt- htorV  n  w  i|Uitteil    nf  tilt?  ]Ulr>'i">tfh.tn  IfiKtrt'-i  j;-til- 

BOSDEDTiaZHE  KtB  ELWEKKB  A  0.  MAMMHSIM  .—The  past  year  a  net 
pi  olit  was  .H17,:iliOm.  (about  ^Ift^OOt.agaiOBtSaO.S'iUni.  (£11,IMW)  in  1003. 
A  dividend  of  S  per  rent  ha«  been  declared  (agalnat  4  per  cent,  laat  year.) 

COLOMIAL  IMD  FOBBIGN  INYBBTMBMTS. 
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II O  T  B 


A  UiRCE  portion  of  oar  pruseut  iiaue  ia  taken  up  by  our 
fkriiamsBtaiy  and  Lagal  Intelligaiioe.   Both  in  tlw  Ckaad 

Committ<!o  Rivom  of  the  Hovise  of  T^.inlK  nw\  in  the  Law 
ikturti^  matters  of  axtreuM  importance  to  the  electrical 
btivubty  htm  been  waMtni.  The  Hnuae  of  Lords  Com- 
mitteo,  to  whom  the  I^ndon  Power  BilU  luive  been  relegated, 
Itave  bwm  hoaring  the  evidsnoe  givon  in  aopport  of  the 
AdniirialntfTO  Cotmty  of  TiOndon  Biwtrio  Power  Supply 
Bill.  The  objects  of  the  Bill  have  alreatiy  Um.n  dealt  with  at 
some  length  in  our  lolumns,  1ml  a  nett-  feature  is  introduced 
this  week  by  tlie  extraordinary  and  almost  incredible  esU- 
natea  of  the  pnunotera  as  to  tlw  capital  ooat  and  works 
costs.  Mr.  C.  II.  Mer7,  who  is  en^'ineeriTif'  the  project,  and 
the  Hou.  C.  A.  Par-sons,  who  U  to  supply  the  geae- 
(ating  aeU,  Ortiniate  tiiat  tha  capital  coat  of  dw  atatioii 
(excluding  mains  and  ilihtiibuting  system)  will  amount  only 
to  per  kilowatt.  This  low  coal)  the  promoterB  aver, 
ii  to  be  doe  ohioflj  to  the  employnMut  of  boilers  and 
generating  sets  of  sizes  liitherto  unattcmptud,  and  by  placing 
then  in  iron  buiidings,  tiia  new  eompanj  seeking  to  be 
abaolTed  from  the  bye-kwa  Mle  under  tha  London  Btiilditig 
Acts.  The  boilers  are  tO  be  Mippliel  by  hEeiM's  Babcock  and 
Wilfloa^  and  are  to  have  an  anqporatiTe  eapMitjr  of  30,0U01bk 


per  honreacli,  and  the  three-phase  turbo-generaton  are  rated  for 

.111  L'<-<iniin)i«-iil  .'.inacity  (if  lO.nnnj^w.  each,  with  100  per  cent, 
jvei  ioud  capacity,  the  altoiimtors  as  well  as  the  turbines  being 
designed  to  worft  ecaiMnnigally  at  IQ|000kw.,  and  to  mpplj 
2U,0O0kw.  if  necessary  fi>r  long  periods.  It  may  be  mentioned 
that  the  largeet  tnrbo-generator  seu  jet  built  by  Maasn.  C.  A. 
Parsons  &  Co.  hitherto  have  been  the  S.SOO'kw.  tintta  at  fho 
Carville  station  of  the  Newcastle-on-Tyue  Electric  Go.  Another 
fcauire  in  the  economics  is  to  be  the  extremely  smal'  expendi- 
ture mK»u  wains,  for  it  is  put  forward  that  everybody  will 
take  a  supply  in  bulk  or  on  a  large  scale,  so  that  only  dMrt 
maina  will  ba  faqniaite.  Detailed  figure*  ace  given  in  oar  iqwrk 


Trk  worki  ooata  are  eatintttad  atOi64d.  p«r  unit  generated, 

the  promot«ni  apparently  {mferring  to  put  their  costs  on  this 
basis  instead  of  on  the  more  usual  liaaia  of  units  aold,  in  order 
to  make  eonipariaon  a  little  mora  diillcnlt.  In  tlua  eomwo* 
don  it  may  be  pointed  out  that  the  Newca8tle-u|)on-Tyne 
Klectric  Supply  Co.  generated  24§  miHirtti  unlu  in  1904  but 
sold  only  17  millions.  These  low  works  costs  are  also  to  be 
ome  of  the  reaulta  «f  the  experiment  with  oxtremely  laiga 

units  if  this  proves  sitpccssfnl,  riiMitii^Tiril  economies  being 
gainoil  by  the  use  of  an  unlimited  supply  of  water  from  the 
Biver  Thanea  for  eondenring  poipoaea,  and  a  ebaap  anpply  of 
coal  owing  tu  the  favourable  sites  chosen  for  the  generating 
stations.  The  main  reason  for  the  low  works  oosta,  however, 
is,  of  course,  the  high  hiad'^aetor  whieh  wooM  aeeme  from 
power  supply.  The  case  for  the  opposition  will  be  opened 
next  week,  when  doubtless  Mr.  Mkrz'S  eatimates  will  be  sub- 
jected to  severe  criticism. 


In  the  Law  Courts  much  interest  centred  .irouud  an  action 
heard  by  Mr.  Ji'stick  L.i\VR.VNCK  and  a  special  jury.  A 
fault  oeonrred  on  the  diatrlbatiitg  network  of  the  Manchester 
Cur}>oration  Electricity  Department  one  day  in  I'.tO,'?  and 
reeulted  in  a  fire  ou  a  consumer's  pi  onuses.  Tiie  consumer 
brooght  an  aetion  aiptiaat  the  Oorpoiwtion  ta  teoover  danagea 
and,  tlic  amount  of  damngc  >ieinc;  .ifrcs'd  upon  between  the 
partiea,  the  only  questions  to  go  to  the  jury  were  those 
of  nuiaanoe  and  negUgenee.  It  was  eontendad  by  ihe 
plaintifr  that  the  Corporation  was  negligent  in  employing  a 
system  of  dintribution  which  made  it  possible  for  such  an 
accident  to  occur,  thus  eObttttuling  a  nniaanee ;  and  farther 
that  the  servants  of  the  Corporation  were  negligent  in  not 
taldng  the  |iirap«r  steps  to  deal  with  the  fault   Witnasaos  for 


Digitized  by  Google 


906 


THE  ELECTRICIAK,  MARCH  24,  1905. 


tlic  ilcfendaut^  inaiiiCaiiicd  tliat  the  syKtcni  nuiili.',  i  '1  in  Man- 
chester at  tbe  time  of  th«  accident^  the  be.st  known,  and 
that  tin  aoeident  could  not  posribly  bnve  been  forcaean  m  as 
to  be  preveuteil.  Moreover,  they  R!ii<l  lliat  uverythiiig  possible 
and  rmaooabk  wm  done  aa  soon  aa  tbe  fault  was  diMovered. 
Tbtta  nn  bave  it  from  four  eminent  tnembers  of  the  eleetricai 
pfOlaerion  that,  in  it  nais  not  ]H>ii£iblo  to  put  down  a 

system  of  eleetricai  ilistributioit  without  the  risk  of  biirning 
down  properly  situated  in  streets  through  which  tbe  system 
ran.  It  ia  a  matter  for  Uw  aineeraat  eongntnlation  u>  the 

whole  of  the  elettrical  iiiJubtry  that  the  jury  did  not  acc'C]>t 
this  view,  and  it  would  ooem  that  tbe  wituesaea  bavo  foj^lteu 
that  then  are  anch  thidgt  aa  ga»-tigbt  oaat-iroo  aenrice  boxea, 
in  irhioh  it  is  quite  aaf  •  to  put  a  fuae. 

Quite  aiKirt  from  the  imi'tabilitjr  of  the  system,  however,  it 
moat  be  confesse  l  th  tt  the  practice  of  honuDg-cut  faults 
with  many  Imndreds  of  horse-power  is  Tint  to  'i'^  enronmcr:'!!  ; 
tbe  caso&  in  which  this  method  of  iocaii^tiun  in  esaentinl  lire 
in  tiM  minorit)',  and  3f andieeker  luia  alwaja  been  unfortnnata 

V  ith  it>  (listribiitiiin  network.  Many  fault-  have  rici  iuTcd  an  !  it 
is  not  8urpri»iu|;.  Some  of  the  old  rubber  cables,  ut  one  time 
drawn  into  iron  pipee,  Itave  been  vitltdrawn  and  laid  aoild  in 
Mttihion,  with,  in  many  co-ses,  disastrous  result.^,  which  doubtless 
have  been  aggravated  by  the  ^atem  of  locating  all  the  faidt«  by 
the  "  eolnmn  of  amoln  "  method.  The  policy  of  employing  for 
the  "  «er\'icc«  '  old  rubber  cable,  unfit  for  use  as  mains,  mA 
laying  it  solid  in  wooi!  {muliIis,  lias  u  /.  Ik  on  justified,  and 
tbi4  ia  not  the  first  Hre  duo  to  liio  iuime  cause,  if  tbe  aervice  bad 
eonaiatod  of  armoured  cable  hid  directly  in  tbe  ground,  the  fire 

liill-'tM!  ly  the  f.iult  i-Odld  lu'vn  li;i\<-  lo  n'hod  th:-  ronsntllrr's 

premises,  f'rabably  the  jury  wore  influenced,  not  so  much  by 
teohmeal  detaih  of  tbia  kind,  «a  by  the  fact  that  prevkua  Area 
had  occurred  on  consumers'  premiaec  and  eompMWation  liad 
been  paid  by  the  Corporation. 


bination  of  lliu  action  aiii!  ivac'.ii in  !inl(ini.'.  Bi-iriL;  a  rl-TiMe- 
flow  turbine  tbe  dummy  pistons  arc  dispensed  with,  but  it  i» 
open  to  doubt  whellier  effioeaey  haa  not  been  aaerilteed  to- 
obtain  this  featun.'.  Xickol  istcel  was  considered  at  one  time 
tbe  material  jnr  txi  tUtiue  for  turbine  ahafta,  and  itia  ai^ificant 
that  Meaan.  PAli«0](»  hav«  reverted  to  mild  ateid  ahaf li»  and 
that  the  WeatiBghonM  Company  also  empbya  thia  material 
for  the  came  pnrpoae. 

The  portion  of  tbe  Faper  dealing  with  the  eleotrieal  proUeoa 

of  turbo-gencratnrs  is  al^o  interesting,  and  will  repay  "Icf 
atudy.    It  aeems  to  be  generally  agreed  in  thia  coimtry  tiiac 
etrhon  bniahea  are  ont  of  phee  for  twb»genentors,  on 
accoimtof  the  excessive  friction  losses  which  they  involvf,  Ui  l 
the  fact  that  they  cannot  eft'ectively  be  kept  from  ''dancing' 
when  bearing  on  high-apeod  oommntaton.  But  carbon  bmabea- 
have  been  and,  an  far  as  we  know,  are  still  H9e<l  by  one 
('niitiiici.iiJ  firm  of  reputation,  and  in  the  generatoi*  attached 
to  Curtis  turbines.    C^ubou  brushes  are,  of  coum,  valuable 
from  a  commutatton  point  of  view,  but  with  the  advent  of 
auvitiary  J'  )!    aiiil  other  compensati"'.;  devices  thi.s  quality  lose* 
its  signilicsince.   It  will  be  l»3amt  with  some  surpriae,  from  tb* 
nmarka  of  Mr.  F.H.  WHYSALLin  thediaenBaion,that  aSlb.biii*' 
wir«  brush  of  a  l.SOOkw.  generator  mnriing  at  l.OriO  revs,  only 
lasts  some  336  boura.    After  those  generators  have  been 
er|uippe4  with  compenaating  dovicea,  th«  life  of  thcbraahes  will 
doubtleaa  be  appreciably  lengthened,  since  the  short  life  was 
due  to  excessive  aparking.   The  author'a  romarka  conceniiqg 
the  abif tiDg  of  armature  condueton  in  the  mundng  niaobiiw 
tm  vmy  much  to  the  point  and  draw  attention  to  the  impor- 
tjuice  of  securely  emV.i  l  lii.^'  tin-  vntsding.    Much  remains  to^ 
be  written  on  the  construction  of  generators  for  turbine  drive, 
and  mora  Papem  on  tb*  anbjeet  will  be ' 


lit  lilt  Appeal  Comity  tbe  judg^a  have  affirmed  tbo 

of  Mr.  Justice  FAitwKt.L  in  the  case  nf  Th.'  Attorney-General 
(on  rektion  of  tlie  Willctden  Urboji  District  Council)  r.  tbe 
IbitiopoUtan  Electric  Snpply  Co.  We  pointed  ont  in  onr 
leading  article  on  the  former  occasion  (The  EUrtririan  of 
Movember  4, 1904)  how  far-reaching  the  rotiult  of  this  decision 
will  ho,  if  affirmed,  and  the  peculiar  interpretation  placed  upon 
the  Electric  l.ightini{  Acts.  As  the  caae  te  to  be  taken  t<t  the 
Houaeof  Lords,  we  arc  delwrre*!  from  commenting  on  it  at  the 
prcaent  juucture,  but  we  refer  our  readern  to  our  previous 
■ithdab  pointinit  out  what  may  bo  the  Hmitationa  impoaed  on 
an  industrial  eoniTinny  by  the  ncqnt^itim  of  a  Provisional 
Order,  if  Mr.  Justice  t'ARWKtx's  reading  of  the  Acta  ia 
■ffimod  by  the  Iaw  Lonia. 


Mr.  W.  J.  A.  Loxuon'm  Faper  on  tlie  mechanical  construc- 
tion of  ataam  torbinea  and  turbo-fEcncroiora,  an  abstmet  of 
which  appoaro  in  thia  iaiue,  ia  a  timely  Hnd  valuable  anpple* 
mpTil  to  the  artii-!'"'  r«!i  sfpntn  turbines  wliich  hav<-  ai>ponrrd 
ftoni  time  lu  tini)-  in  these  i-oiuiund.  The  \Ve;!,tiuglK>U!«c 
■team  tnrbin^  with  which  tbe  author  deah  more  particnlarly, 
ia  remarkably  compaett  owing  to  the  fact  that  it  ia  a  com- 


TifEitK  has  Iteen  consi'1t'r:it.!(-  comment  in  various  qHartam 
upon  the  term*  of  U»e  wiroioas  Lciegr.tph  licences,  publiahad  in 
our  laat  iaaue,  and  in  pmrUeidar  aomo  doubt  ia  exprcMcd  as  uy 
the  scope  of  the  clause  in  the  "Commer'  iid  "  licfncfj  prohibit- 
ing wireless  telegraph  oompauiea  from  sending  commercial 
memgea  to  other  oonntriea.  Wo  beKeva  thati  dunU  ife 
liappou  that  tbe  Marconi  Company  suci-ce  ls  in  the  near  future 
in  sending  conimeroial  meaaagee  across  the  Atlantic,  it  wdl  bo 
perm  iUed  to  proceed  with  thia  buaineea  under  oertua  condi- 
tiotiK,  in  view  of  its  pioneer  work  in  this  direction,  b»rt  that 
the  transnii.s-idii  itf  other  foreign  or  colonial  wi;raleaa  talflgtam* 
ia  not  likely  to  be  allowed. 

MoitK  important  than  this,  howi-vcr,  is  t!n>  annotmcoment 
that  we  are  enabled  to  make,  that  the  projected  .-socoud  lutcr- 
nati<mai  WitetomTalegnph  Conferenoe  bnot  to  take  placathia 
year.  The  MACOn  for  thia  ia  evidently  the  w  u  li,  twern  Ilnwa 
and  Juj  an.  It  wonld  have  been  neceaaory  to  invite  loth  those 
Fowera  tu  send  repreji<?ntativea  to  the  Conference,  b«t  it  ^ 
contrary  to  diplomatic  pi-ecedent  that  reprxsenutives  of  two 
(<r  lli  _  r-i.-nt  nations  should  meet  at  a  convention  of  thia  nature. 
Consequently,  tlic  meeting,  which  was  to  have  bieo  the  wt- 
cmne  of  the  Ftoliminaiy  CbnfeMOM  in  l«OS,  haa  had  to  bn 
indefinitely  poatponed. 
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Tbr  question  has  uo  frei|iieitil,v  been  imbed  tMrhetlier  large 
cicctririty  works  stioald  alw  luvdertal^e  home  wiring,  an<1  it 
ha*  «o  {reqiieDtly  been  aMvered  in  the  negatire,  tbkl  it  i»  a 
netter  for  surpri»tt  that  ttio  municipal  eleetrieity  irorlcs  in 
London  should  penist  in  askiiig  Parliament  to  grant  them  the 
powrr  tr,  cuny  on  tliif.  1msitie««.  In  the  case  o(  "  free  wiring  " 
or  ruiite<l  wiring  tichemoa,  in  virbtcb  the  actuel  work  ii  aub  let 
to  a  ccntiMtw,  w»  have  notlung  to  aay  agaimt  the  pnctii  e : 

but  wo  f"i.i=;t  'hnt  .-iH  wiring  i  iintrai'ton;  "'iH  streTiiioiisJy  oprms^ 


uiy  attempt  at  catabhshing  municipal  compotition  with  their 
baaiiieBi.   It  is  a  nwtter  far  ngf*Ai        tha  «*i]iatonetioa " 

was  not  {lasised,  which  was  mrtvi'  l  by  Sir  F.  Banbdiv  hist 
week  when  the  London  County  Council's  liill,  seeking  to  con 
far  wiring  powers  ui>on  the  London  Borough  Coondls,  came 
up  for  Moond  reading  in  the  House  of  Commons.  Mr.  •toiiN 
BvKN's,  in  support  of  ttie  Bill,  frankly  confesaed  that  its 
object  was  to  deprive  the  "middleman"  ol  hk  profit — thj 
ariddleman  in  thii  cMft  being  the  hard  working  wiring  con- 
tirii-t'ir  Thi'  .ir^tiniCMt  tliat  tho  cluctii.  ity  s-apjjly  companies 
in  London  bare  power  to  do  wiring  is  not  admissible,  for  they 
do  not  esceraae  it. 


Since  the  publication  of  our  nummary  of  Mr.  £.  H.  K.vynrk's 
Institution  Pa|)er  last  week,  wc  have  received  from  the  Engi 
neering  Standards  Committee,  on  whose  behalf  the  ex|ieriment« 
were  carried  out,  the  full  ri"|>ott  (in  book  form)  of  the  tem 
peratiire  experiments  witli  held  coil*.  The  scope  of  the^e 
experiinaita  was  ootliaod  in  our  last  issna^  and  we  need,  thero- 
forv,  'inly  draw  diir  rnulera'  attention  to  one  or  two  irtere^ting 
^tointa  brougbt  to  light  by  the  quantitative  investigatiuns.  Of 
two  field  eoila,  wound  wHb  win  of  0<l4in.  snd  <H>79in,. 
respectively,  hut  otherwise  exactly  similar,  tht;  icinjHiniiiiie 
viae  in  the  coil  witli  the  thicker  wire  was  appreciably  lower 
dum  the  teiapemtnre  rise  in  the  eoQ  with  the  thinner  wire, 
the  C^K  losses  Iteing  the  same  in  both  cases.  This  would 
indicate  that  coili  with  small  peroentages  of  cotton  have  lower 
temperatUM  rises  than  coils  with  laiigc  percentages  of  cotton. 
Other  experiments  znadtj  in  lic  iti!  lu  what  an  unexpected  extent 
the  temperature  of  field  coils  depen<l^  >>ii  tlic  thteknesK  and 
nature  of  the  fin4d  covering.  These  facu  have,  of  course,  long 
hsMi  known  to  dynamo  deeigosrs  in  a  geneial  my,  exact 
figures  have,  so  far ,  not  been  forthcoming.  It  is  hopod  thut 
tlie  experiments  on  insulating  materials,  to  which  we  also 
reteiTad  last  week,  wiD  be  a  gnide  in  the  dinetkn  ot 
diictng  inoculating  sub>^taucus  rctaiiiin,.'  their  good  electrical 
and  mechanical  properties  even  at  the  hi^iest  temperatures, 
so  that  eleetfieal  angiBMn  may  hwk  fonravd  to  a  time 
when  sperilicatians  nil!  eoDtala  the  tewpentmv  cbasa  no 
more. 


Personal.  Mr.  J.  C.  Lamb,  C.B.,  (  ' .M.c  ,  .  secretary 
to  the  I'oet  l)tlicv  will  retire  on  June  3nl  next,  by  his  own 
desire,  after  a  full  period  of  aniuous  and  honourable  service. 

According  to  Nofuiy  Prof.  Emil  Warburg,  of  Berlin,  bus  Inxn 
appointed  president  of  the  National  Physical  Labonitory  at 
Uiariottenbuig,  and  his  pla«e  in  the  Uaivectity  is  to  be  taken 
by  Ptd.  Fan!  Dnidei,  of  Uiaasen. 

Btoflteiaa  EngiMen  (loral  Enxineers)  Volnnteers.— 
Suigaoa-Lientenanl  C.  H.  Leaf,  M.B.,  is  gazetted  Surgeon- 
OapMB. 


"A  Short  Introdnction  to  the  Theory  of  XSlectrolytic  Dis- 
sociatin."— The  price  of  this  book  is  Is.  6d.,  and  not  8s.  6d., 
as  was  tneorreetly  stated  in  the  review  which  sppcarod  in  our 

i-suL  of  MatT-h  r^rd. 

Wireless  Telegr.iph  Note.s     Mr.  i,eo  de  Forrst  inrorms 
that  he  has  oxchun^ril    nicssiim-    hy   wirclci**  telegraphy 
between  his  station,  erected  at  Key  West  for  the  V.  S.  Navy, 
and  Chicago,  a  distance  of  1,4S0  miles,  meet  of  which  iS' 
overland. 

Cable  Interrnptiena.  Pate  of  Tntmrniitlon. 

Caywnc— PiahaiMa  •«..i4.....«   Aupl.  IS.  1903 

Ttrinm  IrrnprrmnM)  flimSfSB    Oct.  iV,  lt<oa 

Tahia— Tangier   Jan.  18,  1904 

Cayenne --Paramaribo    Jul;  13,  1004 

Jamalea-CctltMt   Jan.  10,  1905 

Telephony  m  Canada.  -IL  Tim'*  Ottawa  correspondent 
announces  that  the  Canadian  House  of  Commons  ha«,  on  the 
suggestion  of  the  Government,  ap|H>inted  a  siievial  committee 
to  investigate  the  telephone  question.  Sir  William  Mulock, 
the  Poetmaster-Ceuerai,  said  that  his  personal  view  was  that 
it  was  as  mneh  the  duty  of  the  State  to  take  charge  of  tehi- 
phones  as  to  condnet  the  poat-of&ce. 

ISrMiiimn  Memorial  Fund.— We  are  ro  iuesto  1  to  say  that 
Mrs.  W.  C  McMillan  desires  to  tliank  m  lii;r  own  name  and 
in  the  nHim«  of  hui  lIiiIiIioh  i,he  numerous  friends  <o 
kindly  Cfitii:'i I 'Uteil  lo  this  fmi'l.  It  is  impoasihie,  <>u  a'-'coiiiit 
of  thi'ir  j:rt'-;it  iiuml'fM",  tor  her  to  !h:ink  thiiiu  o.ii'li  iii'livii|iu»llv, 
and  she  trusts,  therefore,  that  they  will  accept  this  notice  in 
adoKHriadgnank  ol  her  gratitude  for  their  generous  kindness. 

IMiBnilfMi  ofBaptfyatBitUim.— Aa  nafoitiUMte  hnak' 
down  oeewmd  at  the  Batteraea  deetridty  works  last  Saturday 
night.  The  armature  of  a  TfKftw.  i;ensrator  went  to  "  earth  " 
at  f*:.V)  p.m.  canning  a  tola!  extinction  of  the  supply.  Un- 
lucliily  <Hi  lilt'  previous  Tburstlay  night  a  ^V'Oku-.  luiicluiii;  had 
broken  <to»n  isi  the  same  way.  It  wa«,  thcreioif.  impu^sible 
to  cope  with  the  demand  ra  tli;il  hour  in  tho  I'vuniiif;,  until 
the  area  ha'l  been  split  up  into  districts.  By  that  time  the 
demand  was  much  lighter,  and  the  whole  supply  was  mnnillig 
ag^  at  10:20  p.m. 

Manthsetet  Mndents'  Inau«nral  Dinner.— Mr.  C.  D.  Taite 
pruaidfd  over  a  gathering  of  about  80  members  of  the  Man- 
chester students'  stTtion  of  the  Institution  of  Electrical 
Jjogiueers  at  Che  Umnd  Hgtel,  Manchester,  on  ^March  18th. 
He  eoi^nUtthUiBd  the  hon.  sec,  Mr.  A  E.  Jepsou,  on  the 
300  per  sent,  tnopease  in  nembsn  siaee  last  year  to  the  total' 
of  300.  Mr.  £.  W.  Cowan  aafd  he  snviad  the  eotton  mill 
vwDon  who  had  exfterienced  such  an  improvement  in  trade 
that  they  were  hsvin.;  to  refuse  orders  for  cotton  goods 
re<|uiring delivery  Ijcfore  .Inly.  Mr.  F.  O.  Mills  aihuA  th;it  the 
dinner  was  to  be  heM  annually,  and  iUj^ge^tL:-.!  th.ai  active 
riv.-Ury  with  the  Ix»ndon  students  might  be  of  general  benefit. 

QUbert's  "  De  Uaanete." — An  unusual  cir«uitnstance  has 
arisen  in  that  two  ditTerent  London  booksellers  are  ofTeriOig' 
for  sale  copies  of  the  rare  Latin  first  eilition  of  Gilbert's  famona 
book.  This  book  is  much  rarer  than  the  first  folio  Shak» 
speaiei  for  while  of  that  work  do  fewer  than  156  copies  are ' 
lotown  to  exist,  there  an  only  06  eopiai  «f  the  first  folid 
Gilbert  known,  anti  only  two  have  oaen  »ald  in  the  book 
auctions  during  the  last  ;.'0  years.  On  the  last  occasion,  nearly 
three  years  ago,  an  inferior  copy  fetched  £>\'}.  10s.  A  year 
ago  a  West  End  bookseller  offered  a  copy  at  £24.  Now 
MoMrs.  Maggs  Bros,  offer  a  copy  at  jC19.  lOs..  .un!  Messrs. 
H.  Sotlwrau  iV  Co.  another  copy,  formerly  in  the  lilir.u <>f 
(he  I'lof.  \\'illianis<jn,  at  £21.  This  lull*"!-  ,i  rimnrkjibly 
tim-  (.lean  copy  witii  Jir.iad  margins,  the  page  niea-surin;;  1  1  Jin. 
by  7,'iii.  It  li.'M  ;hr  wxxaX  eniendatioirs  in  ink  on  II.  li 
and  20U ;  hut  as  it  iacks  Uie  Uiiual  emendation  on  p.  47,  whore 
"Non  "  is  altered  into  "Aut,"  it  is  presumably  an  early  copy 
from  the  press.  The  title  page  is  clean  and  free  from  any 
inscriptions.  It  is  to  be  hoped  that  this  copy  will  be  secured 
for  soae  British  Ubrary,  and  not  paa^,  like  many  litonuy. 
traasnn^  into  foreign  hands. 

King's  College  (London)  Engineering  Society. — A  lecture 
before  tlic  above  society  was  deiiveied  on  Thiu'sday  last  week 
by  Ptvif.  K.  Wilson,  th«  subject  bciog  '•MapieiiBin.''  After  a. 
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gaocml  introduction  the  lecturer  flbolred  tlw  phenomeuon  of 
rM&IflKence  uod  the  lose  an<l  recovery  of  ma^netk  quality  io 
inn  at  about  the  same  corruspoodiDg  titmperature.  Iron  cao 
«dtt  itt  «  mtipictiaabla  and  noD-niagnetiBable  condition  at  ow 
and  tbe  unw  temperitare  according  u  it  has  been  previonsly 
hcjitfd  or  cooled,  and  experimenri)  were  made  to  show  that  a 
nickel-iron  alloy  exhitiits  this  jiropcrly  at  about  atmoapheric 
temperature,  lu  tlu!  two  slater  the  electrical  conductivity, 
the  tensile  »trenji;th  ami  density  are  respectively  different. 
I  xpL^i itin?nt.s  made  to  render  a  iii'inL'.iut'-t'  iron  alloy  raae 
nuii»ii!)!e  were  unsuccei'sful.  Th<^  K  i  'iirn  ^u_:^e4tcd  that  auui 
substances  a->  iop|KT,  iVi  .  i  ■■m  l  iv  ibiy  i  apable  of  Uoinj; 

rendered  ma';netic  if  the  means  ior  vaiying  temperatiira  or 
varyin<;  magnetising  force  sufhciently  were  at  our  disposal. 
Experiments  were  tlien  made  witli  a  Ur;i<;  electro-magnot  lo 
iUuittata  tho  piopagatioa  of  magnetism  into  the  ma«£.  The 
difllialOQ  procei^s,  it  pointed  out,  depended  in  time  upon 
the  aqnare  of  the  linear  dinien.-iions  when  comparing  similar 
macDeto.  ElnallVt  the  intensting  effaots  of  a  rotating  majznetic 
field  (prodiMcd  1^  polyphase  cnrraDt)  upon  pivoted  coppt  r 
idiacs  sod  other  shaped  condvetors  weira  mown.  The  stadente 
asked  a  rramber  of  qnettiom,  and  th«  meeting  terminated  with 
R  h.-aity  \'itt>  of  thanks  lo  lliO  Ici  turcr. 

Electricity  Supply  Statistics. — The  Lmidon  County  i  I'liucil 
hm  ]\i;t  i'^Mif.'d  an  anjklyi>is  of  the  iu:tiiuiitH  nf  x.iiion^  uiec 
trie  supply  authoritieg  in  the  county  of  London,  in  the  Ciim> 
of  tlie  local  authorities  the  period  i»  for  the  year  ended 
March  31,  1901,  and  of  the  comjMnieB  December  31,  1903.  So 
far  as  the  latter  are  concerned,  tlic  |iarticulars  are  somewhat 
belated  theraiore.  The  report  runs  into  '22  fooh<  tp  inites  of 
tables  and  information,  a  good  proportion  of  which  has  already 
bean  pren  in  a  dilEmnt  uutm  w  our  columns.  The  following 
figuna  an  of  intorasti  howavar.  There  are  at  pNaeat  15  loeal 
antlMfitiias  and  t3  eomnaniee  eupplyiu  electricity  in  tha 
London  oounty  area.  During  the  periods  aboT»  mentioned 
the  local  authorities  sold  21,002, ''Tf;  tmits  for  private  supply 
and  C,960,.'iCl  units  fot  pulilic  lighiiug,  whibt  the  totals  for 
th''  rompanie-s  were  t<l',lt^^,82T  and  3,753,0"J4.  TIil'  tutal 
cap.u:iiy  of  the  plant  of  the  varioim  local  authoniicii  was 
32,369I{W.,  and  th.ii  oi  the  (.jniiKiums  ia7,38Ckw.  The 
maximum  load  iti  euch  uv--  wn<  lli,0;!l  and  TO,987kw. 
The  total  connectioiis  (;X[iL<'5se<i  ;<•<  the  e  juivaleui  of  f  e.p. 
lamps  Wiu:  local  authontiea,  1,-1 1, companies,  4,o53,l>6r). 
The  average  prices  receivoil  |)cr  unit  by  the  local  authorities 
for  private  s"pt''y  3--M>d.  and  by  the  coiii|iuanies  4'34d. 

|ier  unit,  .irs  I  fill  public  lighting  -J  ^Gd.  and  i'  Old.  per  unit 
nspectivel}'.  The  t^tal  sum  raised  by  the  local  authorities 
was  JC'2,995,Or>l,  whilst  the  capital  raisetl  by  the  coni|Kinie8 
•wm  £ll,$lS,10i.  The  total  ravenoe  of  the  loeal  authorities 
vas  £400,668  and  of  (he  compaides  £1,498^717. 

BxtsBBion  of  nford  Elsctricity  Works. — The  Ilfonl  Urltati 
District  ('  nnn  il  rouirsienced  its  electric  supply  in  April. 
1001,  ^f•^!l■■  '■■•'■<'  -iiOkn_  L;.'nerating  wt-  :inil  uue  lUOUw.  sft 
Early  in  ii^U^i  iwu  .^jukit.  sets  wore  ad<l<*d.  liut  the  lieniand 
for  electric  current  increased  so  rapidly  that  a  further  u.vten- 
aion  became  necessary.  This  latest  addition,  in  the  forii^  nf  u 
l,000kw.  gt.'nerating  set  for  lighting  and  the  oon-espoinling 
aztension.i  to  the  boiler  plant,  condensing  plant,  buildings,  >Vc., 
tras  officially  started  ycstoiday  afternoon  after  congratulatory 
jtnd  explanatory  speeches  by  Mr.  K.  Stroud,  J.P.,  Chairman  of 
tiia  Council.  Councillor  John  liodger,  Chainuanof  tlie  Mghting 
oottiiuttee,  Mr.  A.  H.  Shaw,  electrical  enj^iaeer  to  tha  Council 
and  others.  The  new  l,000kw.  set  consista  of  a  Bellin  triple- 
expansion,  >'erticai  steam  engine,  running  at  °J00  rovs.  |ter 
min.,  and  coupled  directly  to  a  l.OOOkw.  We  tinuhouse  gene- 
rator, supplying  cunent  for  hghtm.;  at  fnui  vol;-.  The  Allen 
condenser,  u>eil  by  the  i>hl  pKuu,  wus  funijer;.i  oiit»ide  the 
building,  but,  us  the  building  itself  has  been  h'  i  •  In  i.i  1,  u  i< 
ni>w  in  the  engine  room.  A  new  surfiice  i  i>init;ti.siiig  plitni, 
also  by  Mi'ssrs.  W.  H.  AKi  n,  -■iiu.V  < 'o,,  hssbeen  a*lded  to  deul 
with  the  inerease  of  generating  pUnt.  It  is  capable  of  coudensiug 
liT.QOOll).  of  steatu  (mt  hour.  There  is  a  grease  separator^  Of 
Messrs.  Hoidetk  and  ikooke's  make,  and  motor-driven  air  and 
circulating  pumpa  A  new  <  ooling  tower  has  also  bean  addeil. 
The  extBDnon  panels  on  the  switchboard  wen  erected  and 
fitted  by  Measra.  Kelvin  &  James  White  (Ltd,).  The  British 


Westinghouse  Go.  also  supplied  the  new  balancer  set  and. 
reversible  booster  set,  including  the  switchlxmrdi  ConDBded 
therewith.  A  water-purifying  set  has  been  eieetad  ia  tlM 
yard  by  Messrs.  Lass^Tn  &  Hjork  Other  addhiaas  are  flie 
ooal  bunkers,  a  weighbridge,  ^«el  tower  and  a«dantnig  tank 
in  the  yard  (into  which  the  water  from  the  well  i-i  ]iit«d  by 
eoroprewd  air)  and  an  "Ados"  CO,  recorder  in  the  boiler 
ho-.i  . 

Motor  Car  Exhibition. — Con!iiiL;levs  tentli  .nuiual  auto- 
mobile exhibition  was  0|>eDed  at  thi-  .^^;^<'ultll^al  Hall  last 
Saturday  aud  will  close (to-iuorrow;Satuniay  at  10p.m.  D«spit« 
the  several  exhibitions  of  the  same  character  that  havealrSM^y 
been  held  this  year,  the  present  exhibition  has  some  iiitcreating 
features  of  its  own  and  is  well  worth  visiting.    The  Kriegsr 
Electric  Carriage  Syndioate  exhibit  two  of  Uieir  weil-known 
electric  carriages.  Theae  are  equipped  with  two  conpwuid 
motors,  which  are  i^pring-suspended  and  drive  the  front  wiMela 
through  singlc-roduction  gearing.  StairtiQg  restatanccs  at*  not 
usbd,  as  all  the  variations  in  speed  arc  obiained  by  groupiug 
the  batter}'  halves  and  the  motors  in  parallel  or  series, 
re»pecti\ f'l\ .    'rin-n!  are  two  positions  of  t'n<-  l  ontroller  handle 
for  whii-h  ciuLitiu  energy  is  recu)»eratuil.     The  mechani- 
(ill  brake,  when  ap|ilie<i,  iiiitoi!iiitic.illy  >ivi[..lies  off  tie 
supply  of  current.    The  battery  couawU  oi  14  cells,  the 
.'.ijiacity  oi  ^v■hich,  it  is  stated,  will  suflicc  to  propel  a 
four-seatc<l  car  about  4.'i  miles.    A  careful  driver  is  >»)<) 
to  he  able  to  drive  considerably  further  with  the  same  initial 
charge.    .\q  electrically -driven  carriage,  exhibited  by  the 
Pbcenix  Carriage  Co.  of  Birmingham,  is  noteworthy  in  that  it 
is  steered  by  an  arrangement  similar  in  action  to  those  used  on 
horse-drawn  vehicles — that  is  to  say,  the  front  wheels  and  the 
front  axle  turn  m  Uee  around  ooa  ooutral  pirot.  It  is  ehtimed 
that  tlm  amiiigameat  enables  the  carrfatge  to  describe  eharper 
<xrm  thanispoesiMe  with  the  distgiiiwwiilly  adopted.  There 
is  one  motor  only,  which  drives  thronf^  a  aiflTerential  gearing 
and  by  chains  on  to  the  back  wheels.    It  is  startei]  .ind  reffi- 
1ate<l  by  resistance  control.    An  electric  caniag-'  is  alto 
cihibitfil  b\'  the  Ekstrotii  AciMimiiljLui'  ('i.».    Mesiri  Geiiiel 
A  LaUf^e  rhow  an  electric  a^tani  iudicator,  consisting  of  a  stnall 
self-oilitig  w  ;Lteri,iM>oi  m.igneto  drivi'n  by  a  rulit"  r  luml  ifom 
an  aluiiiiiiiiiru  jiuiiey  fixti?  to  the  spoki;:!  mi  the        le  of  the 
o(!'l:ur>L  whutl.    Thi'  -jicfil  ;«  read  off  on  .i  hot-«i,f'  , ')(ti!ii/t.er 
graduated  in  miles  pur  hour.    The  same  firm  have  also  high- 
speed trembling  coils  and  hot-wire  voltmeters  on  show.  Messrs. 
S.  Smith  iV-  Son  show  their  spee<l  indicators  (fully  described 
in  a  nwont  isstie  of  Tlir  Elir(rinan)  and  timepieces  foi-  niot<>rists. 
The  London  Electriosl  Syndicate  exhibit  ignition  batteries 
portable  ebebrio  lamps,  coils,  plugs  and  slmilsTaeeessoriaB. 

Prof.  J.  J.  Thomson  on  Badlo-activity.  -On  Sitni  luy  <ft«r- 
nooii  Prof.  J.  J.  Thomson  delivered  the  sei-oini  of  Ins  cjurse 
of  ItiMUL'?  Oil  Radio-activity.    The  h<inr  «.is  (iu\.it<_ii  ni.iinly 
to  the  analysis  of  the  radiation  ftuin  rwltu-aciive  tilements. 
Kxperiment*  on  the  penetrative  |k(«  ci-s,  and  on  the  deflection 
by  magnetic  and  electric  force,  of  the  various  rays  were  carried 
througn  successfully.    The  identity  of  the  /3  ajid  y  rays  from 
radium  with  catho<le  rays  and  Konlg<!n  rays  respectively  was 
alio  discussed.    Incidentally,  the  lecturer  gave  a  welcome 
explanation  of  llv  terms  ion,  corpuscle  and  election.   .An  ion 
is  a  charged  atom  or  moleenla,  or  group  of  atoms  or  mole- 
oulea;  in  an  ion  the  eaneiar  oi  the  ebetrieity  depends  on  tho 
nature  of  the  gas  the  ion  ia  daritrod  fram.    A  cjrpttscle  Sm 
exactly  what  is  sometimes  called  an  eleotm;  it  is  alwaje 
negatively  charged,  and  has  a  mass  which  is  the  same 
whatever  the  substance  it  is  nl  ;:.i!nuil  from — -a  mass  about 
the  one-thotisandth  part  of   th.it  of   the   hydnwn  aton». 
Prof.  Tliotii-Mii    pr  i.'fin   liie   term   corpiiM  Ir   'o  the  term 
cifctton,  because  the  usi;  of  tliis  A>j.:onil  word  neems  to  him  to 
tniply  that  positive  e!  i  ttoiis,  of  .i  nature  analogoas  to  the 
negative  electron,  slnmlii  cmsi  ,  uii'l.  so  Iai,  thi*  is  foiiml 
not  to  bu  the  c:i-;i'.     I'lic  li-vt.uer  next  flejcriWii  v.m.  %<-i_v 
recent  experimeuta  he  had  made,  which  were  commeue«*i  ai 
endeavour  to  find  if  smaller  positive  masses  thati  tliose  con 
stitnting  the  «s-rayB  from  radmm  could  be  detected  ctciping 
from  a  maM  «f  ndiMcUve  substance.  Some  ra^um  was 
pfawed  vary  near  teaamall  eleetoosiope  in  an  axtramely  high 
vaewim.  It  im  then  found,  contmir  to  all  expectation,  that 
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a  flopious  Rtream  of  negative  elecUicity  won  |truc«e(liii^  from 
tbie  ndiam.  Thu  Btreftm  conld,  however,  be  diverted  b}'  a 
pomrful  Bugnetic  field,  and  not  till  then  could  the  ontioary 
<Htq«lwMMt«lbjrUM«lMtraMQp*.  Thu  fact  (bowed  tint 
thwB  pfOMcdi  from  ndiam  a  plantifol  flow  of  negatiTe  eor- 
jNiadiM  tnvelfing  with  low  relocitr.  Th^  corpuscles  turn 
out  to  have  the  same  msjui  an<l  the  some  '  m  as  the  ^-raya. 
Tlicir  |Msnetrativti  puwui  w  i  vtrcincly  fm  hlo  that  thc\  h;i\i' 
hitherto  escaped  diBtMvery.  Frof.  ThotnBon  propoees  for  this 
DOW  ndiatioD  the  name  i-ny». 

T«il«|fhaw.~lB  the  moumI  Caator  leoton,  k«t  Monday 
•vening,  nr.  H.  Lawa  Wabb  doalt  witb  th«  eloetncal, 
IMchaaical  and  coiumercial  a^pMtis  of  the  telephone  network, 
ohanoterimiig  this  part  as  the  most  important  and  difficult 
to  di'al  with.  At  thr  I't'.L'iinuiiL;  ut  fiumercial  telrjihony  iron 
wins*  were  uwil  hiiIj  casih  iuimu,  ;iiul  they  are  sidi  cmjjloyed 
for  short  line?  in  niral  districts  \v  h' ir  .  ln  Mime-ss  of  con- 
utruetiiin  is  eswiiHaJ.  As  tlie  range  of  telephonic  transmission 
it,i  le.isi'.l,  <  iiji|M  r  ;iiid  bronze  were  substiluteil  for  iron.  The 
sjK  ij<  h  I'vrr  toll  I'lione  cireuits  is  attenuated  by  the  los.^e» 
dill'  to  the  nlimi,-  irsistance  in  the  telephone  wire-s  to  leakage 
of  current  and  also  to  the  losse^i  in  the  (UoitM;Mie  wheie 
cables  are  used.  In  addition  to  this  neakening  of  the 
curnilt  iinuulMi)  received  at  the  further  end,  the eloetdo  Waves 
are  alao  aiatorteil  hy  capacity  uikI  icdnction.  Induetion 
efleeta  are  got  rid  of  by  employing  a  eompleto  motal  loop  and 
by  revolnng  or  transpociug  the  oonductora.  Capacity  playe 
a  anieb  tuor*  haportant  part  in  caUe  linea  than  m  ovorbead 
Knea.  It  waa  much  radueed  fai  value  by  iandating  the  atrandis 
of  the  cable  with  cotton,  nlk  or  paper  inatead  of  rnbticr  as  was 
origiimlly  tlone.  Hut  the  best  means  of  elimin»ting  c;»[i«city, 
the  lecturer  continued,  consii^tii  in  cotuilemcting  it^  etleeUt  by 
distributed  s«'lf  indui:tion,  as  proposed  by  Mr  Oliver  Heaviside 
and  first  put  into  practice  by  ])r,  I'liimi.  o(  .Xiiii  rnsa.  This 
i»l>[>1i cation  of  tli.itributed  solf-iudticUuii  i rin .siiits,  in  ^f^. 
Wfl.lis  iipinion,  one  of  tiir  iiMst  splendid  atid  itiiimrtaiit 
iidvitiJtes  ever  made  in  the  telephonic  art.  I  ntii  a  few  years 
itgo  o\erhead  wirei*  were  most  extt'n.sively  uwd  for  trwis- 
mijsiou,  o>en  in  towns,  and  especially  in  America  .iinl 
on  the  (.'eminent.  But  owing  to  the  incre.i.'M'  i>i  thf 
telephone  businviiti  and  tu  the  interruptions  and  daniagc 
caused  by  etomu,  eahle^  have  been  employed  in  recent 
tears  more  and  more  extensively,  ca|ie<ially  in  cities.  Mr. 
Webb  then  procvotled  to  describe  the  various  kinds  of  ducts 
for  cables,  the  manner  iu  which  the  cables  are  drawn  in  and 
jointetl,  ilhistratin^  hia  remarks  by  many  tnetnietive  lao- 
U>ru  sliilcs.  Thediffioulttea  whidi  bMOt  the  telephone  engineer 
in  laying  cahhw  in  cities  were  also  dwelt  upon,  and  some 
•qMCially  alrikii^  pictures  illustrating  these  dilHculties  in 
tioadon  were  thrown  on  the  .screen.  The  lecturer  eoncludod 
bv  describing  the  two  method.'-'  m  tHr  splittiiiL;  n\t  a  tele 
pliono  main  first  into  branches  ami  O.uu  mt'i  fsuiglt'  paii  ^  r.-.nly 
to  bo  l)nin.:l.;  :n'u  llie  telephone  ui5iM  s  jii  eiuises.  Soiiii'  -.ih  i  i 
mens  of  telephone  cable  were  exhibited,  the  largest  specimen 
oontaitiitiig  some  4U0  pain  of  wires. 

ttutaitf  StaUier.  -On  Thursday  last  week  tliu  students  of 
the  liiBtHntioii  of  Klectrical  i']ngineers  held  their  first  antmal 
diiuier,  Mr.  II.  D.  .Syni  Chairman  of  the  Stu  ionis' 
Section,  presiding.  Aiiion;^'  the  L'uests  wem  .Mr.  Alt'xander 
Siemens  (President  ni  the  Iir-titiiti  nn.  I'mf.  .1,  I'uuy,  F.U.S., 
and  Mr.  I{.  Kaje  »in»y  tl'ast  rreaideiits  ,  Mn^.^t*.  ,1.  E. 
King-bury,  W.  M  Mordey  and  W.  H.  I'alLhiH  i  \  ice  IVe.^i- 
dents),  Mr.  H.  K.  Harriium  and  Prof.  Ernest  Wilson  :  and 
id  ill  r  i  -tudents  were  present.  .Mr.  C.  H.  I^ing  (theStudenU.' 

t  haiimaii)  pro|>nfle4l  the  toast  of  "The  President  and  the 
Ins'itiitioK,  ■  to  which  Mr.  Siemens  and  Mr.  Patchell  replied, 
th«  President  reminding  Iiik  hearers  of  the  necessity  of  <  o- 
apeutko  in  addition  to  iiidividtml  effort.  Prof.  Perry,  in 
prD]>osing  "The  Students'  .Section. '  said  that  it  seemed  a 
recognised  thing  when  addressing  stttdeaU  to  give  advice- 
advice  aimifaur  ta  nature  to  oopy-book  maxima.  He  referre<l  to 
a  recent  addreaa  to  the  etudenta  which,  ahhoqgh  "  anappy  and 
paradoxical,'*  atlO  on  examination  amounted  to  a  npetitum  of 
the  lanM  old  oopy-book  naxint.  Threo^iuartors  ol  thoae  who 
(lava  advice  to  ettidonta  had  never  aludiad  the  qui^iM  of 


education,  luid  were  nothii^  but  aiimteurs.  In  fact,  the  whole 
of  our  educational  system  wffered  from  being  too  anatenriab, 
and  the  reason  waa  laigaly  that  the  eouitgnr  did  not  offitr 
decent  mj  to  atttact  deooM  SHin  to  oeeapy  the  poota.  Btoi. 
Perry  nien  went  on  to  crHieiBOk  aa  m  fan  paaidential  addrasa 
of  a  few  years  ago,  the  tendency  for  engineers  to  work  as  if 
experimental  science  had  done  its  most,  anil  to  clesire  every- 
thing standardise<l  :  thi.^  l:e  ni.uiii.iiricd,  uiaiKl  ukiiiiati.-ly 
reauir  in  the  profession  degcueiatjiig  iuio  a  ttiulc.  Thuae 
who  st«rt«d  only  with  the  idea  of  earning  salaries  and 
becoming;  rich,  he  wameil  them,  would  not  even  get  as  far 
a.<  th'j  -  ilaiiis.  .Ml.  Si,moa-,  in  vcg))Ouding  to  the  too-st, 
alluded  so  the  recent  improvement  in  the  attendance  at  the 
students'  meetings,  the  success  of  the  studcntii'  ]>apers,  and  of 
the  Easter  visits  to  works.  Ho  also  referred  apiinn-iatively  to 
Mr.  A.  Vt.  EUia'a  eerviee>i  as  the  students  honorary  i-ecretatr. 
Mr.  F.  (."reedy  gave  the  toast  "  The  t '.  .l'rL:os. '  and  incidentally 

Eointed  out  that  the  English  hUnb  nt  was  uotiainly  welcomed 
y  American  electrical  (inus,  in  spite  of  the  fact  that  such 
imfavourable  oompariaona  were  drawn  in  oar  own  country 
between  English  and  Aaieriean  electrical  eugineere.  TtcL 
Ernest  Wilami  and  Mr.  H.  E.  Hairiaon  i-enlied.  Prof.  Wilson 
neakingof  theehange.^  which  the  technical  eaucational  system  of 
London  nad  recently  undergone,  and  Mr.  Flarrison  cmplia^ising 
till'  m  o-  'tsiiy  of  gocKl  generals,  since  the  majority  of  th'-  r.ink 
aud  tile  were  becoming  neither  skilled  workmen  nor  eluctrical 
engineers.  Mr.  (-1.  A.  Freire-Marrecit  then  |iropused  "The 
Guests,  '  .Mr.  W.  M.  Mordey  responding.  Mr.  Mordey 's 
aih  ill  \^  js  aim  at  )>eing  underpaid,"  otherwiie  there  was  no 
chance  of  gettinL'  i  "  n-i;." 


MEETINGS  OF  BGIBIITIFIG  B0C1£II£B.  Ao. 


it^iky)  nUDAY,  Hucb  Mtb. 

pMTstcju.  Boam. 

;  i>.m.  Meeting  ia  the  Pander  Elcctrieal  lisbontery.  Ualmnitv 
College,  Qower  5tre?t,  W.r  ,  br  thr  inntatisn  of  Vrof  J  A. 
Fleming,  F.Ii. S .  .A.-t'r.iU.  ;  l  ■' Noui  on  t.'ic  \  oltagi?  Italios  of 
an  invcrte<I  Hntery  t  onv«n*r.'  1>\  W.  C  Cantoo.  (2)  "Op 
the  Flux  of  light  from  the  Kleetrir  An:  .  lUi  varTinR  Power 
Supply  "  BjO  U.  l>vke.  (3)  "  Tb«  Appticatioa  61  theCfnio- 
Bi^ter  and  the  Detenmnation  of  the  Coeffieient  ol  OettSliiu|  ol 
OMillation  Tranaformerci."  By  I'rof.  J,  A.  PIsmilig,  tMM- 
1^)  KihibiUou  o(  Cyraonieters  aad  other  iaslniUMUts. 
KcoKv  R.Nonar.Kiiixo  Stx^iErv. 

S  ji.m.  yh-t-iitit:  in  th<>  Rrttn  Hiiililltu-?,  Hti^h.ittmstt  Bngtj,  WhSB 
.Ml  .1.  1.  MilUMi  v.ll  il<':n.r  till  thiril  ii.-iii  Utl  tt  lliS  CaOiaS  of 
leciuiei  OQ  ■•  The  Minute  tiuactiitc  oi  .Mct.^l?." 

El.SCTIIfi-H»nxoNIC  SOCIKTV. 

i  ^.m.    Smoking Canoift  ithe  last  ol  tba  seaion)  in  the  King  a  Hall, 

Bom.  lasMnwiMM. 
9fjm.  Sveabig  Diasoone  I7  Sir  OUw  Lolgs.  7JU8.,  00  "A 
Peninaeioas  Carnal" 

aATOUUT.  Mart-h  ttOt. 

lioY.M.  Is-iTrrcTiox. 
J  f.m    Aiuiruoon  t^eeture  III :  ^"Klectrical  Properties  of  Radio- 
Mtivt  Sabatani-«:<,"  by  Prof.  J.  J  Thomaon,  I'.U.S. 
.\Kao<  lATXiN  or  Tkachkhh  is  Thiixieju.  LsimrTE.. 
7  PM.   Meeting  ni  tbo  lt«flMilKrMt  PolgfMohste,  «A«a  an  AMmm 
will  be  delivered  by  Mr.  w.  h  Liaaham  OB  *<  T*ehni«al  Ttatoiat  3 
a  Ttaebar's  View." 

HMMY.  Itanlk  tnh. 

Bocnmr  or  Ann. 
ap.M.  Cantor  lecture  in.  s  " MeflUHir,"  hy  H. lam  Webb. 
TDB8DAT.  Harcll  2SUi. 

S<H  IKTV  nr  \ ! ,  I  - , 
4:3ijf,m.    MMting  ol  lit*  UotoniiU  ileetioii.   Paper  to  be  i«ad: 
"  Iha  MaaafaaMnn  af  Onat  Britain— n.  AaMnlaaia,"  tr  Mm 
floa.  If  altar  Rartwdt  Jaaiea,  KC. 

LvBHrinoN  up  El.r.rTnii'ti.  Rxulmr.KMi  MARCnsTBa  LoejIL  S«CTMN. 
;  .i-i  p.m.   Mcetiog  in  the  L'niYatsilj.  Pa^  lo  be  read:  "Ow  at 
Electrical  Eocrgy  in  Uiaaa  lad  CoUianae,"  I17  M.  B.  Mellntain. 

WEDHBSOAT.  KarcH  3M1>. 

Lnstitutuix  Of  ELycTKiiMi.  ENoixiiKaa:  Stcdbntm'  Stf  Ti  iN 
7:M  p.m.   MeetSnK  at !».  Victoria-ttreet,  Woatminsler,  l'ay«T 
(o  be  read:   "A  Uodaca  QenacatinK  Btfttlmi,  with  Bpenal 
Uvh  rence  to  the  Ifora-road,  CbOim,  OatloB,"  Hf  lb.  Ofaaflata. 
FRIDAT,  Maieb  Slit 

Is.iTnTrio3(  or  Hkchamcii.  KsrrixEr.r.s. 
3  a  m.  Extra  Meeting,  when  the  "  Flrti  Iteport  of  the  StMUn  Eagine 
BiMMWih  Cammillai  "  aiM  ha  IdithM  fflaii^il 
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AMD  TUBBG-GENERATIimi.* 


IIV   »'.  .1.  A.  LliSKON. 

The  present  lVi|H'r  douls  ln-ierty  with  si.inr  of  the  ilitli.ultie- 
met  within  the  successful  liesiuii  of  ^tenoi  linhiiie  iii;n  imui) 
und  it  is  ttiat  lulvantagf  niav  he  jiaineil  liy  the  uprnmg 

•of  »  dij"  K  -M  Mi  I'll  this  iniportatit  rnhjcct.  The  steuiu  tiirhine 
luu,  duriiiu  the  h»st  two  or  three  years,  coiiio  into  sucli  pro- 
minence, threatening,  it  ilwa,  revolution  in  the  ste.im  engine 
«orl<i,  that  eoginei't-!.  uml  ncientiste  hare  realiwd  the  imporUtoce 
■of  fathoming  aixl  tnulurstaniling,  as  mneh  m  ponAda,  the 
rarioiM  laws  governing  its  action. 

The  bedplftlvs  of  Inrgu  lurbo-ganmlocs  sbuiilil  bo  of  •anas  mode- 
zat«ly  iiislikeltc  kud^-,  such  aa  eonsMtei  or  brirk  and  eemsnt,  and 


■hoold  cstf  nd  the  whole  length  ot  the  toriiioe  bedplate.  Steel  or 

iron  constructions  in  foundations  are  not  to  be  recointnpnded  as 
^ey  inWte  trouUs,  doe  to  vibration. 

in  the  Parsons  and  Weittinghouso  turbines  expanuon  takcwi  place 
in  the  revolving  blades  ai«  well  ivs  in  tho  stationary  blade*.  This 
ciiUk  for  fine  rndinl  cltnriiiiceii.  With  n  <lruui  type  of  i>|iitiille  ihe 
\of'i  by  radial  cUarancc  space  in  »onR'>vlu>t  larger  thii:i  is  tin  foxe 
with  n  disc  tjrpe  of  machine,  but  skin  friction  is  reduced  to  i 
niiniuiuni,  there  beng  no  Ug  anae  levolviag  in  media  of  dUrcrt  u 

densities.  vo-m 

<  )witm  to  tlie  difference  of  presstue  between  the  two  sides  of  tlio 
routing  vauoB  in  a,  Parsons  turbine,  the  whole  anmnhia  must  be  filled 
with  eteem  so  that  small  diameters  and  Ut»  valoeitiae  have  to  be 
leeorled  to  when  iU  density  is  very  hiffh.  in  oider  that  the  per- 


ig  midway  between  the  i 
sAvMioc  is  Bkally  te  oeenr,  dne  to  tmbalaneed  mass. 

Tne  dBsi|(n  Ot  the  stationaiy  pact  of  a  Parsons  turbine  is  a  .  .... 
important  item.  e!<periaUr  with  lar^  maobinss.  As  the  diameten 
increase  tin-  t.'itcr  h  the  tendency  for  distortion.  Farther,  the 
I  ylituler  eoniiot  readily  be  supported  lietween  the  bearings.  OWisf 
t<i  I  lie  fact  that  the  centre  purt  of  the  cylinder  is  at  a  higbe: 
tenipi-rnture  than  the  two  eiidh.  and  the  cons«<inence  wonid  bo  that 
IIr-  <  \liii<ler  would  lift  in  the  centn-  ;  this  is  <  \u(  tly  \4littt  tniiat  not 
tHkc  place.  Further,  any  support  or  irr«!t;ubmty  cast  on  to  tho  part 
of  the  cylinder  that  must  remain  eouoenlric  at  once  causes  distor- 
tion, and  tuakee  lbs  cylinder  elliptical  or  otherwise  ont  ct  troth.  It 
is,  tfaeieiara,  eloat  then  that  no  ihrideiqpjportsean  be  pbMsd  in  the 
cylinder  between  the  hsorinoe.  H  ribe  are  nseesssry  for  stiflhning 
on  the  under  half  they  should  be  duplicated  on  the  top  half. 

The  ISritish  Westinghouse  Co.,  between  two  and  three  rears  ago, 
when  entering  the  field  of  turbine  inanafactiure,  arrived  it  the  con- 
einsion  that  the  most  niceesiiful  ttnrbine  should  combine  the  prin- 
ciples of  action  and  re-aclion.  The  objections  tn  biiilHirn;  iurV>iiie* 
on  the  straight  Parsons  pi  inripli  »  lay  in  tlie  Kreif.  <iM  nill  li  nuth, 
niechanirul  dilliculties  in  the  ci>nKlructii>ii  ot  tin-  sjiin<lli-,  .ni  l  tfie 
adoption  of  duuiniy  packing  riiiLpi  to  oliniirmte  mil  ilinisl.  IU  in  tkiiii; 
the  turbine  double  flow — that  is,  by  aihnittiiii;  steam  ui  the  centre 
and  jisesing  same  tfarangfa  equal  rows  of  blades  on  each  sids — cod 
tbrast  and  dmmnlaB  were  eliminated,  althou);h  the  overaD  leoftii  of 
tlie  maohlno  hwomw  mnrhgwietarthen  that  of  aetmi^  Fmons 
turbine;  further,  the  initial  Made  would  only  1m  halt  tht 

length  of  a  aingle  flow.   This  limiting  blade  height  attain  vooU 
neeessitate  the  stepping  of  the  spindle. 

In  expanding  stemn  from  1001b.  ahs.  to  27in.  of  vacnwn,  the 
available  work  in  heat  units  is  325  per  lb.,  in  expanding  from 
IWlli,  down  lu  601b.  »b»  the  available  work  7n  'i  Il.Th.I'..  or 
about  '21  per  cent,  of  the  total  work  in  (!■.■■  -  ii  ii  ■  i  insiiiii.  In 
view  of  tins  it  w.is  considiTcd  thiU  a  nli'.;'il  .  r  i  .i  i  fticiency 
i.ji:.:lit  be  allowed  in  the  lii^'h  pi-fKSiirc  uml  nt  :  i.'riuf  if  eon- 
SI  lerable  mechanicfil  inipi ■  \ i  uh  iu.h  could  be  elliv:lni  itii-reby.  Hy 
adopting  a  ooin'  iiiol  iii.)miU>'  wheel  for  the  expan«ion  from  boiler 
pressure  to  about  tKtlb.  ai<s..  n  was  found  that  tbcvclociiy  necesMry 
lor  the  whoal  find  soeho  diameter  Ant  Penane  blading  eonU  be 
eneeeeetally  need  on  the  one  diameler  alnedy  deictmifasd  by  the 


Fin.  2.— LusoiTCMSii.  Sk  u.  s  THii  iniH  a  BKiiisii.\Vi;-,riMJH<n      Ti ':i  c  Gi  nvhaTOS. 


ci  iitngc  of  clearance  to  blade  height  «ill  nut  be  e\ei  ssivi-.  .\s  the 
st4'uni  expands,  its  volume  increases,  and  as  the  unmber  of  rows 
or  blades  varies  with  the  square  of  the  velocity,  it  is  advantageous 
to  atop  im  in  the  diameter  ot  the  spindle  as  soon  as  possible.  Various 
designs  nave  been  tried  for  these  spindles,  one  type  bein^  shown  in 
Ilg.  1*,  which  consists  of  a  plain  forged  steel  drum  having  ends 
prsescd  into  it  of  high  carbon,  or  nickel  steel.  The  steps  are  taken 
care  of  by  a  series  of  east  steel  ring's.  This  type  of  spindle  has  the 
advantage  that  the  forged  steel  brnly  in  itxelf  is  uiorc  homogeneous 
thiin  the  casting,  and  e<insi'i|>u'iill\  is  b  ss  likely  to  cniis4-  bitlaiicini; 
troobli's.  The  east-steel  riM(,->  r  in  l  ueli  be  se(mratrlv  biiliiiir<-<l  iinil 
shrunk  oti.  The  disadMinlitL;<'  in  tins  Ivpe  is  tin-  ii  iiiilx  r  of  piirts 
nei  i  ssary  to  make  the  whole,  .iiid  the  anionnt  ••(  inn  iiiiiiiit;  ami 
littins  niM-essary.  which  makes  this  ronslructiini  siinuwlnit  i  \|>ri 
Bi\e.  Messr*.  Parsons  now  use  the  ly|ieiif  spuidle  sliowii  in  Fi^.  Ii' 
for  all  their  ilci^'iis.  nsin;;  cast  st<  <l  for  the  drmn.  With  spiiulK  s 
of  this  ill  sii'n  b  i  iu  rill!,'  tiMiiblcK  iifH  often  \erv  serious,  it  beiiit; 

*  Abstiuci  ul  a  l'a|HT  rruil  lieloie  tlu'  MaDclK'^K'r  I^wel  Keclion  oi  the 
iBstitntioB  ol  Elsotrical  UnghMen  oo  febcnaiySMifa. 


velocity  of  the  impulse  w  heels.  The 
nt  fiOlb.  pressure  was  bo  much  tnci 


specific  vofaune  ef  the  steam 
"nmboaer  fHsmre  that 
the  initial  blade  height  on  a  laisa  diameter  was  not  ofolHblthre. 
The  reeult  of  thie  oorabhwtioo  ie  thst  a  mschine  can  be  boat  which 
ie  \-ery  much  iluxlerthan  the  Parsons  machine  forgiven conditiont. 
nt  the  same  time  maintaining  tlie  high  degree  of  efficiency.  \Viit 
this  typo  of  machine  skin  friction  of  the  discs  of  the  ordinari 
impulse  type  of  machine  is  eliiliinated.  The  ellicirncv  of  the  con 
pound  impulse  section  is  compsratively  high,  but  ix  rhiip-  ii.it  - 
i;ii'iit  as  the  remainder  of  tho  machine;  this  again  is  probal>iy 
iii.laiici'il  by  the  Iosm  .  il'i.  to  skin  ftfetion  In ttie long  high-proenms 

eml  (if  the  I'ursons  liiaeliine. 

A  lonjiitudiiial  .section  of  a  liritish  Westingliiiii-e  tnrbiiie  is  shown 
ill  Fig.  "J  and  the  de^iign  allows  of  forged  steel  bi  iiig  used  tliroagh. 
out  ill  the  construction  of  the  rotating  meiiilivrs.  .\  centre  shaft  .^f 
lii(,'li  <■  irbnn  steel  eitends  from  one  bearing  to  the  o:j  ..  ua  Wiiu  -» 

is  ihiunk  the  disi-  supporting  the  blade  caitytng  dfnm>  The 
ci'iitri'  ilis<'  Is  of  forged  bieel  and  the  outer  drum  ieorweldlese  rolled 
steel.  Thie  outer  drwu  caixiee  the  impulse  blades  in  steel  rings 
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•which  are  Hlinink  on.  The  Parsons  bhidm);  ii^  carriei.l  'iin  cily  in 
(H'ouveB  in  tht  main  dnuu.  StitTenin;;  iIisl-h  of  O.im  Ati  cl  nn  lU.iu 
iitled  into  the  ends  of  the  druiu.  A  spindle  u{  thu  cuudtruction  ia 
extremely  stiff,  and  having;  a  through'going  shaft  there  are  no  joints 
in  the  apmdle  likely  to  ^ve  way  and  cauiie  trouble.  The  ureseeit 
4m  to  oHitrifaBid  Rme  in  »  NMonably  thin  drum  oan  b*  ndnaed 
fnathematieaUy  to  the  IsUowing  simplt-  e^iuation: — OaMV*, 
vImm  C— oentrifuj^  (oree,  M«inM»  of  material,  V— moan 
Ytloeity  in  feet  per  second. 

A  fiiith«r  aiiuplifiMUion  of  this  fonuiila,  which,  when  ronsidcring 
-ateel  or  other  maloriU  of  oiiuilar  ilenaiiy,  is  near  enough  for  rough 
«alctilationii  only.  ii«  <',^V-  10,  in  this  I  'lw  tn-ini;  lh«*  utrt-sa 
per  M|UitrtMni'li.  Tin- rnrii  i^  Im^  jio  (■I1c<'i  on  i  In-  •  ir.ri(ii>,'nl  -.Irx'SSfg 
father  than  londinK  ''.V  li"'  iilii-link:).  mid  (In-  pi-npliiTul  vclucily  is, 
thi  ri  ti)ri  -  tlie  limitinK  fcnturt-. 

tjpe<  iii]  t-onKlniction  ol  ihc  genunttur  it  nwcsui y  to  cope  with 
the  upeeds  demanded  by  this  clniw  of  prime  movr.  T)ic  majority' 
of  OOBliuuoiH-curreDt  gsuenUons  to-day  are  constructed  with  semi- 
<B«k— J  iloU,  •  keypieoe  being  driven  in  oa  top  of  eondncton. 
TUo  ■BWtmilloB  b  Mthhnaijr  tot  tha  eora  of  tna  anuotmo,  Imt 
1  wfaidiiwt  reqniie  some  other  method  of  aimpart.  Hf .  8a 
am  mnBod  of  end  windinfc  with  Unding  wire.  Thn  coii- 

stmetion,  as  will  be  aeen,  i» 
so  deaifnied  that  where  tin? 
heaviest  l<i»d  mnies  on  tin- 
eondui'ti  rs  tin-  ihickni  i^s  iif 
bindin;;  wirt  ts  jfrcuti  sl.  Tin- 
^dtcrnntive  to  the  ubu\e  rnn- 
struction,  now  generully  iwil, 
ia  ahown  in  Kig.  Hh,  the  <  iid 
windiuK  li«ing  kepi  in  pt.ii 
tioDbjrbnmMondMlla.  Th:^ 
eoiwtruetion  hat  the  lidvan 
tage  that  ropain  can  be 
readily  attended  to.  The 
greatMit  diffleultjr  ao  fur  that 
bw  been  espmrienced  nnth 
this  clft-ss  of  end  bell  is  the 
|il  iiriii  iti^;  of  suitiibk'  iimttTijil. 
W  ild  I'Hul  Kiorji'i'  11  i»  iliili- 
ciilt  lu  I  iiinrii  tlii>  malt-rinl 
bi'ing  homogeneous  ;  nnii, 
furtbuv  Iho  fhyaieal  prop4-r- 
tiea  an  uavar  ao  wre  in  this 
elaaa  of  nrntoiial  aa  in  the 
caaaofUndingwiro  or  Ibrged 
uiateriHl :  ao  that,  in  a  cou- 
atiwtion  of  this  kiml  for  the 
end  bellM.  it  ja  adviaable, 
>Uu  n-  po8«ifaia,to  nae  roU<  <l 

nnitcrinl. 

Tin  form  cifcotuninlatornow 
H<io|>i<ii  In  nearly  all  continu- 
onii'Cnrrent  tni'bo-;;cneniluni 
fiilliiwstlitline  »ha\vninKi>{.l. 
'Tbamelbad  of  building  up  this  coinnnitHl<n  i.  :<s  |.  Hoivh:  The  m'k- 
caranta  an  bnilt  up  with  intervanins  layers  of  luicu  uud  clatnp<tl  to- 
gether. ThemieaiatbaBtiadfvnidthaoMiido  at  tha  place  where 
the  ahrink  rin«  ara  to  ba  Sited,  the  ataol  rtnga  tiwn  ahnuik  on  and 
tba  whola  marninod  inaide  and  out.  The  mimnntator  ia  than  aup- 
Mrted  on  aonaa  at  each  end.  uliii-h  lit  tightly  on  to  tha  abaft. 
Owing  to  the  wear  thnt  in  bouml  to  Uiko  place  on  loob  eonunnWUora, 
ullowiuu't  iniHt  lu'  iiuiili  so  ihiii  wlion  the  coromutator  ia  worn 
down  to  a  certnin  .  \t.  nt.  -.he  H,-t;u><m%  do  not  become  too  weak  to 
■uppon  thenihH  h I ^  li.  m<  .  i:  tin  rin^'K.  mid.  in  cunM^qntince,  bulge 
■out,  causing  liit,'li  Imi-.  r.,  .  Innuui!.- tins  n  i-ood  M-tu-inc  ik  to  design 
■  the  bars  «>  llmt  m.  ^h',  .  h.ilf  tli<-  m  dtpili.  tlii  \  nn:  stiiTi-nongli 
to  carry  themBel\t'S  rigidly,  and  Iium' sulhcieiu  cios^siftion  t^j  carry 
the  currant  withoot  mihie  hentnn;.  In  urd<  i  lii  M  it  may  become 
app«rent  whan  It  iaiinio  to  atop  truing  up  tlic  conunutator,  a  serien 
of  not«h«s  or  grooves  can  be  placed  aloogtha eauuuutator seginent« 
indiciUing  the  limits  for  tttting  up.  All  ovwhanging  mica,  ite., 
ahould  be  turned  off,  as  thic  ha«  often  been  (oODid  to  give  trouble  by 
■eoUecting  dirt.  Kveryihing  throughout  should  ba  ao  deaigned  that 
when  running  there  ih  a»  little  unbalancetl  man  as  possible,  mid 
where  keywavs  art-  ciu  in  the  shaft,  t«o  »liould  be  provided  diaiiie- 
irically  opposite,  in  ordt  r  to  krep  the  abaft  itaeU  aa  nniform  a« 
possible.  l'ro\  !^uiii  ^i.ouM  ii.  r nifn  in  all  amiatnnw  far tbir apitd,, 
apphcation  of  baiuin  i:-  vn-ifjlits. 

It  has  been  fonnd  that  xlif-  alniirsi  ii 'i|>  '  •  iMetonaa  earbOB  brUHlies 
on  turbo-generators,  owing  to  the  lat  t  thai  t he  afmiitUTe  floats  when 
raBBiag,  thna  oauting  the  braabes  to  dance.  Metal  brushes  must, 
thantore,  alwiyra  ba  naed,  and,  in  coD*«i|ueiicc,  anlees  commataiing 
-KIm  or  componaatlBK  wlndinga  ara  adopted,  tba  podtion  ol  the 
'broshesmustMaltoiMtaaaitannn  vaiiatianaof  tbokMd.  In  all 
modem  tarbo-genacataia  eanmiatatinc  poiaa ) 
ingi  an  adoptad,  thuB«nanri«g  fixadlaad. 


Kia.  3,— Mktiiodk  or  Sact-Riaa  vas  Kxp- 
I  or  Anunaa  Wwoomb. 


Ihirini;  tho  last  few  years  the  d<  iiii\nd  for  lurfji-  tnrbo  altorilfttOia 
for  ht\:h  vult.i,.'i  s  has  necessitated  the  adoption  of  tlie  rotating  field 
type  of  alternator.  The  rotating  field  may  bo  buUt  np  o(  (1)  lami- 
nated plates  :  ('2)  slabs  of  forged  steel,  say,  about  2ia.  OB  ttn.  Illiak; 
(U)  aolid  core  with  poles  bolted  on ;  ^-t)  one  solid  piaoa. 

AH  tba  above  oooatnictions  ace  now  adpftad  by  dUfcnnt  makers. 
In  lat^  maahfaiea  the  periphenl  vdoeily  amonnta  to  aometbiiifl 
like  flOOft.  per  .lecond.  Ihe  Uriti^h  Westinghonse  Co.,  in  tbatt 
design  for  the  .'>,.'iOI)kw.  turbo  allerniitor«  for  the  London  L'ndair. 
ground  Railway  Co.,  adopted  the  solid  coii'-trot  iion.  These  rotora 
run  at  1,(XX)  re\s.  p*r  min.  'Hie  out»id<'  ihamuri  is  67C'in.,  and 
the  periph'  t  iil  vi  lu  ity  of  the  pole  faoes  •Jdllt.  pi  i  T.n  ond.  The  field 
itself  is  a  -^^ilid  f  ir^ting  of  Whitwortli  llniil-compn  ^-.rd  steel,  the 
centre  lK-iii>;  bored  out  t<i  uihnil  ',hf  i^arbun  -.'.i  i-l  ^ll.lt•.  The 

sidrs  of  tlie  poles  are  inilli  d  out  !<■  uriniU  iIm     i  \ .  i: ' [1  ir ; Mg 

ducts  being  itlsu  miUeti  out.  Tin  solid  polo  consir  iclion  malenally 
stiffens  til«  shaft,  and,  us  the  whole  length  uf  tlie  poles  thoiuselvcs 
can  be  taken  an  being  absoluti-ly  rigid,  the  ouU-  dellectioa  tliat 
takaa  ylaea  bi  batwaan  tba  aoda  of  the  poiaa  and  uia  baariaga.  Tb 
redueo  aa  low  aa  poadhla  the  km  bv  windage  amoolb  eoraa  should 
he  adopted  when  poaalblab  In  ordar  to  obtain  ample  ventilation 
two  totally  different  mathoda  may  be  adopted  :  (1  >  .\»  luuch  exooscd 
surface  and  free  air  way  aa  posaifale  ;  (21  niaehine  entirely  enclosed 
with  forced  vonliktiou. 

Hoth  lIu'Tie  systems  are  now  extensively  used,  and  it  is  hard  to 
decide  which  is  preferable.  The  first  hai,  the  advantage  of  being 
more  etlicient.  but  lias  the  objection  of  being  noisy.  This  nois*  is 
ulmo«t  eiilirelv  iliminatid  m  the  enclosed  luaciiine,  but  te-ts  have 
shown  that,  wiiii  tin--  t\pi-,  to  obtain  auflicienl  ventilation,  a  con- 
siili  raKlr-  iiinouiit  of  power  is  iiliiiiiiliiiil  by  llio  llloWaiBi  IWUlltlllg  III  a 
-I'lueuluit  less  ellirii-iit  niarhme. 

Iti  lurliine  bearini^s  we  art-  4'Mijf;<,.i'.:».  d  ^■.ltl]         iMlLnvinj^  r.:n- 
llicting  conditions :  tin  the  one  hand,  tlio  ahtUt  shonid  be  nUlUi  ii-iitly 
strong  and  riKid.  i>eoeMitating  large  diameter  journals,  anil  the 
bearings  ninat  be  anflirienlly  long  to  keep  the  pr«i>sute  per  ttaunre 
inch  low,  to  allow  of  the  oil  being  conatSBtly  renewad  ronna  tba 
journiJ.    On  the  other  hand,  the  areumferaBtiBl  apood  of  the 
journal  muat  be  kept  as  low  n«  poaatUa  to  radiica  trietion.  In  order 
to  make  the  whole  leiiirth  of  the  baaring  offectiTa,  this  length  most 
not  he  excessive.    For  small  turbines  and  generators  with  high 
speeds  down  to  about  2,0(10  revx.  per  iiiin.  the  beariin;  almost 
univi  rsally  used  consists  of  u  xerios  of  luiui  iiiric  tiibi  -i  tittinjj 
Ioosm  Iv  OMr  one  another,  the  iiittrvt  nini;  i-\  linilrio.i!  ~i.iu'  -  ijeiii;; 
filled  with  oil.    For  large  machines.  houL\cr,  wiMi  spi  .-ds  bi  low 
that  mentioned,  tin    rotating  elements  can  ix-  >.iirti('ieMtly  well 
balanced  to  run  smoothly  in  aolid  bearings.    Th»  siuall  bearings 
raforrod  loabova  ai«  ininiiabjy  nf  hfniiiaL  liiil  nilh  aolid  haariiina. 
cant  iron,  wbita-motal  Bnad,  bav«  abmm  tiunaalvaa  to  ^va  aieal. 
lent  results.     F\en  wnth  large  bearinga  Ar  tha  eomparotively 
slouer  Kt>t.-cds  the  bearings  must  bo  aHoWOd  *  Certain  amount  of 
give  :  this  can  be  dune  eitJicr  by  easing  off  the  bushes  towards  the 
end  or  fllting  the  whole  bearmg  into  a  spherical  seat.    With  white- 
metal  lH>aring»  the  danjfer.  of  eoiirse.  lies  in  their  runnini;  out  should 
the  oil  supply  at  any  tmu'  fail.    With  bion/e  be.iriUKs         itltM  t 
would  br  very  scmti  'i4"i;'ins      'be  slinft.  doint;  (xj'-silily  a  conHiii,T 
able  amount  ol  diumi^'f  '.o        v.  linl,'  -pmdli  .     Willi  i,'oo.d  uiiitr 
metal  bearings  tin-  writi  r  has  *ei-n  the  ml  supply  lad,  the  only  result 
boiiig  a  shght  wearing  of  the  bush,  causing  no  damage  whatever  to 
the  shaft.   Aa  regards  the  metal  for  the  journal  itself,  the  experi- 
ments of  Ilacr  U.  Laaahoi  of  ItarllB,  go  to  wova  that  tho  aaatal 
employed,  whother  of  ntekal  (tod.  CHanieria-Martin  steel  or  mild 
steel,  has  little  intliienee  on  the  degree  of  friction.    With  regarti  to 
the  degree  of  HiiiiwthiifMs  ami  to  the  facility  for  taking  a  highly- 
polishe<1  surface,  Herr  l.iwchc  point*  out  that  microecopic  examina- 
tions of  the  outside  faces,  even  with  niagnMontions  of  100  times, 
did  not    n  xenl    any   ijrcat    difference  in   their   striietnre.  Tile 
coefficii  ol  of  frii  lion  for  mild  stt-el  wnji  fonnd  to  lie  between  those 
of  the  hanler  materials,  Siemr'nsMnrtin  and  iisrkid   sti'cl.  The 
i'\pt-riiiien|.s  (dearly  slio«  that  tli' i''  i«  no  i,-n  u;  •^n.w  liy  i.>mL.Miickel 
steel.    Further,  the  nickel  sleel,  afti  ra  somewhat  pnilonfjed  service, 
showed  larger  pon«  than  a  mild  staol  joumnl  id  equal  service. 
The  effect  of  doaronce  has  a  marked  influence  on  the  efficient 
working  of  inifaina  baariiigh  It  abn  baa  a  Urge  inflaanaa  on  the 
amotint  of  total  friction  and  alao  on  tba  mnmng  and  aafo  woriiing 
conditions.    In  besrings  with  small  clearances  a  relatively  great 
ainoiint  of  power  is  reijuiied  to  overcome  the  friction,  even  if  the 
sliiitt  \K  not  very  heavily  loaded.    I'rieliun  between  the  shaft  and 
ihf  oil,  between  the  oil  and  the  bnahes.  and  iMtween  the  oil 
parlifU-i  thnniHehes  has  to  1m-  dverrome.      In  i-on-^eqnence  it  i»* 
better  to  i  iisr  the  bi-ariin-s  riiMsub'niidv  on  tin-  ii|i(n  r  Irilf  ;  this 
materially  di-crfa.s«'s  l  In-  frii-r  ion  i>r;il  iillow  sininli  .sininilliir  riiniiini.'. 
If  the  shaft  is  well  Imliun  id  Ihi-  Mp|n'i'  luiK       the  boiirin;;  ran  liv 
entirely  ilisp«niied  with,  and  tins  i»  prailiially  done  in  many 
instances,  a  clearanee  of  ,',in-  being  allowed  on  the  top  half  of  the 
bearingo.    However,  ahould  tlie  shaft  have  any  tendency  to  whip, 
an  nocovoMd  bearing  of  tUa  kind  laada  to  tvonlda,  aa  it  oflbn  no 
naiatance  to  tha  shaft  moting  laterally.  Fortfaiareaaoaioataadof 
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p'liv  It  aaff  i  10  allow 
top.  thus  holding  thf 


muing  the  whole  of  the  tO|^  of  kh«  Wriiig  v 
a  itrip  of  Uie  beitring  to  nauin  aloDg  toe 
iriwle  abaft. 

The  periph«ral  Teloeitjrin  tnrtine  baaringB  is  ncc<'«»arilv  very 
eonaUmably  higher  than  in  ordinary  »t«an]-engine  pnicliee. 'velo<-i- 
tie*  of  60fk.  per  second  b«ing  reguUur  practi(-e.  The  load  per  square 
inch,  however,  must  be  kt>pi  verj  low.  In  staaiii  tarUna  practice 
to-dav  it  is  usual  to  ollnw  a  constant  of  2,500  ftw  the  peripheral 
\el(K'ity  in  h^t  pt  r  -it^ri^.iiil  nmltiplird  by  the preMOM Mr eqaan inch 
u!i  tliL  tioarings.  This  in  wjiiu'  cases  is  raited  aa  Ugli  ai  8.000. 
Expe  rimental  b<:-iinnK»  liuvc  bttm  run,  however,  with  a  peripheral 
velocity  of  70ft.  |K-r  sti-oiul  and  a  piesaurt  of  701b.  per  eqiiare  inch, 
thus  gnUig  a  figuro  of  4,900.  The  cni\  of  llie  whole  <iUMtion  is 
the  fiiility  for  disaipatinK  the  hpnt,  an.l  for  tiiis  ic.tson  iv<  of 
the  bearing  as  poeaibk  ihonld  b«  in  coutuci  u-ith  the  ma-  r  u  alU 
WOTided,  bf  eoinna,  that  the  eater  wall*  thenuelTee  are  nU:,  fi  .  .  t  , 
OMipate  beat.  Watar-eoded  bearinn  are  rety  often  rencrtid  i..  m 
vet}'  laiige  marhinea,  the  principal  advantage  of  thcae  beiqg  that  in 
a  turbbie  of  the  Phnomatype  the  heat  from  the  higb-preaaure  and 
of  the  turbine  is  transmitted  to  the  bearing,  the  water-cooled  bearing, 
therefore,  isolates  this  heat  froQ  the  bearing  proper.  In  machines 
whiTp  there  is  no  close  contact  with  stt-ain-lii  utcd  siirfnci",  the 
beann;;.-.  working  uitliiii  the  liuiK.s  nn  utujiii  ,1  vi;-..  from  ■i.atftl  to 
3,000  tor  p.\.  CiUi  mil  sjitisfiictonly  willmnt  wntrr  coolinf;.  An 
ample_  oil  Mipjily.  lio\vc  \»:r.  sJioulil  lie  ^-iM-u  ;  in  fact.  Ilie  suppi'. 
of  oil  in  turbiiiu  bcarinfjs  ^houiii  nut  In  riHtrirteU.  In  st<  lun  tur- 
bine«  the  oil  leaves  the  belu■lng^  ■-.•iii  oMtunjitiated  by  water  or  .'tlicr 
matter,  and  can  be  retomed  to  the  cistern  an.l  re-used,  so  llmt 
there  is  .little  hwa  bypraviding  an  ample  oil  supplv.  The  n»niil 
Haropean  praetiee  in  tmbiiiiewark  la  to  allow  about  0-05  gallons  per 
(qaareineKorbaarngaorfaeeperiufanrte.  BaUbearittBatiBederate 
apeada  give  aoHMiHaBt  results,  bnt  they  do  not  ataad  tfie  taat  of  high 
speeds ;  they  are  noi^y  even  with  small  baOa.  This  ia  verv  pro- 
nounced wlien  the  peripheral  velocity  of  the  nvolving  bcH^'  is  about 
SOfL  per  aeeood,  ao  that  on  the  whole  they  are  not  aohable  lor  high 
apeediveift.  Bor  are  th^  aa  aalb  ea  the  plain  baniqi. 


no.  4,— Ooiun:T*n»  rtm 


To  reduce  the  troublea  arising  from  imperfect  balancing  to  a 

luuuinuni.  tile  following  points  most  be  taken  into  consideration  in 
the  a>M^;i  ijf  ilie  mai iiine  :— (1)  The  materials  ailopted  »huuld  be 
as  homoi;.  tiuous  us  pos-<ible.  I'J)  Tlx  .lesign  shoold  U-  ubsolutelv 
•i.Tniinetricul.  (H>  Wliere  possill,  all  parts  shouhl  l>e  machined 
inxide  and  out  witli  the  greaU^Ht  ik  luniry.  (4|  The  ..haft  mn.it  he 
sufliotently  Mtitl  to  resist  nmliie  wlnppin<;.  (.j)  Speciid  care  nu;»l 
be  taken  with  the  windings  and  iiisidaiions  to  enwirc  rii,'uiity  when 
pwmht^  (W  Where  possible  the  nomial  mnninf  >p. nl  s/^uuld  be 
htlow  fha  "Cfltieal  speed."  If  this  is  not  podwblc  the  uonnul  speed 
ahooU  be  roaaonaUy  higher,  ao  that  the  eiitioal  epeed,  except  when 
rnnnnir  tip  or  ahuttittg  down,  ia  never  reaehod  in  otdinarv  operation. 

Where  possible  foijgad  steel  should  b«  used  throuff^ot  in  the 
coiiMnietion  of  the  roior ;  if  this  u  adhered  to  eonnderably  less 
trouble  is  likely  to  present  itself  than  would  be  ibe  ease  were 
CBstinRH  u.ted.  In  connection  with  the  deftign  of  a  shitft  of  suthcient 
•itrength  to  resist  ^vll!)1piM^^  tlie  leiiifth  between  the  bearings  should 
be  kept  ilow  n  to  a  minin.  on.  TJiw  len«tli.  however,  is  detennined 
by  the  niuviuiimi  pi-riplier  i  \,bi,  il>  iilluwuble  on  the  rotor.  With 
turbine  spindles  of  tlie  I'lirsoiis  u  p.'  tiie  ratio  of  tlie  I.  iii;t)i  bi  tw,  .  ii 
oentros  of  bearing-"  to  the  duom-Iei  nt  ll:e  centre  of  the  sbufl  is  often 
aa  high  aa  11,  atiil  in  snmll  ;;eMeritors  <5  to  .1.     h  1-.  i.iftcn  iieee 


aary, 
weU 


therefore,  to  apply  baliuicc  w  eiKhis  at.  or  uboul,  the  it-iitre  , 
aa  at  the  enda  befoi 


ifore  ainootb  running  can  be  accomplished.  I  n 
oontmuotla-cnrrent  machines  pro%-iaion  is  therefore  often  luiMie  for 
applying  balance  weigfata  to  the  inaide  ring  of  the  coiuiuut.itor 
(Fig.  4).  With  rotors  for  l.OOOkw.  genciatora  and  upwards,  this 
ratio  rarely  exceeds  three,  and  io  the  majority  of  eaaea  in  vary  big 
machines  about  2-S.  With  th.>  ratio  balancing  tranUes,  with  the 
reaaonabty  low  apeeda  noa-  wiopted.  are  never  vet}-  aeikMia.  One 
of  the  greatest  trottUaa  experienced  in  maintahiing  good  bahum  of 


turbii-t'eo.  no  or-,  is  line  to  the  shiiliii;,'  ui  the  condiU'tors.  Thia 
often  huppens  after  the  tiiacliinc  has  been  running  some  time  and 
an  the  insulation  ilries  ii  gels  compressed  by  the  centrifopal  forc^ 
on  Ibe  conductors.  The  idightest  shifting  of  these  conductors  i» 
likely  to  throw  a  big  rotor  eonaiderably  out  of  bdance.  Shonld 
the  machine  at  one  time  or  another  nm  away  and  attain  the  spood 
of,  ai^,  1^  tfanaathe  normal  mnning  apeed,  the  aavan  loodnodnBK 
ia  often  aiilBeient  to  throw  the  wbob  rotor  om  of  *-'*tTTff  In  all 
bodies  revolving  at  high  apeeda  there  is  a  period  at  which  exeeeeive 
t-ibration  will  take  pUre,  and  is  called  the  "  critieal  or  whirling  " 
spee<l.  It  roineide«  with  n  point  at  which  the  natural  period  of 
trntisverse  sibralion  of  the  shaft  loaded  w  ith  the  rotating  element 
is  eiiual  to  the  iuipulses  t'i^C"  to  the  -h  ift  bv  the  centrifii-'a]  force 
ncting  on  a  shijlitly  beiit  siiaft  ;  at  '.Iuh  spee.l  ii,  .el\  opcrs'ion  of 
the  shaft  is  impoaaitde.  Mathematical  invesligaiions  of  thia 
phenomenon  have  been oartiad  oot and paUiibed  h^not  Dmdwrlcy 
iind  others. 

The    critical  spied  for  iiny  shaft  is    jjiven    bv  Foster  is  . — ' 
X=a.'Wjy  Kg  U,  in  whieli  \V=weight  of  roiatnig  mass  and  a 
portion  of  the  shaft,  and  F— force  in  pounds  weight  neoeaaaiy  W 
bend  the  shaft  Ift.  at  the  point  of  attaohuioot  of  the  wheeL 
The  abora  fbmuila  k  for  •  ohaft  fli  diauatac  O  fteti 
Then  r  -  mff (■  I  ll)/ii*r  m  TiWiih  B-mnflnhia  nf  (Bieot  ehiiiiihj 
in  poiitids  per  aqnare  loot;  lesmomeBt  of  fatnthi  of  the  enes- 
-er<ion  -  u  ii48aiK ;  and  «  and  isdialaaeaainftet  of  the  wheel  finn 
tin  bearings. 

The  following  foninda  is  givenbyBehnndforturiM-geuerators:— 
N,  KKI  ML'.  In  this  case  X,  is  the  angular  veloeity  at  critictl 
speed.  =  modulus  of  elasticity,  I=nx)inent  of  inertia  of  the 
shaft  in  relation  to  bending.  M  — ma.4s  of  rotating  element,  L 
=  distance  between  beanugs.  K  =  CiOistant  whose  value  is Jaboot  7$. 

Where  pou-sible  in  tlie  construction  of  the  rotatiin;  pai  w  for  torbo- 
generators  static  balance  of  the  respectlM  p  uis  shmiKI  always  he 
resorte<l  to  before  aiweinbling.    Again,  the  w  iiole  bv>dy  shomd  be 
statically  balaiice<l  before  being  run  ;  although,  of  course,  it  dors 
not  uec«searily  follow  that,  if  it  shows  perfect  balance  on  tiie  knife 
e4gie,  it  win  be  eoneothr  faalaaeed  whan  iunnuc>      '"'"^"t,  if 
the  rotor  h  eonaiderably  imt  of  halanae,  one  ia  veiy  oAan  mnA 
tempted  to  apply  considerably  more  weight  than  is  neeettary.  If 
the  weights  are  applied  at  the  periphery  of  the  body,  a-hlch  has  a 
vdocity  of,  say ,  HOOft.  per  second  at  a  radius  of  IfL,  thv  scius/ 
weight  applied  is  multiplied  by  the  centrifusal  force  4.000  times. 
Vei}  smali  weigfata,  therefore,  have  oonaidanSde  e£|Mt  in  throwing 
the  whole  body  Malt  into  balance. 


Itir  Hades 


The  toDowiim  is  an  abstract  of  thO  I 
in  connection  with  the  i'uper. 

Mr.  c.  D.  TAITE  f itbriniTTinj  aahed  the  Mther  for  f 
regarding  the  stripping  Of  Uate,  claannoa  and  the  beat  i 

under  differeat  conditions. 

Mr.  J.  1''.  Nll^LSON  Osked  if  it  was  not  fea.sibU  and  common  practice 
to  support  turbines  on  foundations  of  a  i'iu:itiui;»li.  n  of  iterl  jo;»tii  with 
a  spoi  e  below  fur  c-  nden.sera- 

Mr.  T.  L.  MILLKU  thuugbl  Runmetal  ring:;  t^oultl  be  b«tt«i  than  wii* 
shrouding  for  turbino  blades  and  admired  the  Coitia  Made  constrnetioa 
which  ha  considered  a  belter  mechaaical  Job.  He  reeommendad  i 
hjdraulio  aooumulatoi  fut  the  fuot^tep  bearing  in  a  Curtis  turbine  an-i 
then  it  would  ii;^!  am;'..  ;  i(  i  ■■  |i  ;mp  failed  for  a  short  lime.  Tlj>- 
atoffing-box  ander  the  gi.ncralar  m  a  Curtis  turbine  was  no  detriment  to 
thia  type  aa  there  were  no  more  than  51b.  presuure  of  utrani  od  it ;  oad 
there  aaa  aiao  a  down  draogbt  from  the  armature.  With  regard  to  Ds 
Laval  turbines  it  would  perliaos  be  intersstlag  to  know,  that  llaaan- 
Ottaaawood  A  Batley.  the  P.nglish  aitents,  had  joat  aqa^pad  a  llaailllll 
textile  tootory  with  diroct  drivine  turbines  of  thia  til*-  Dtjeaaa  at 
steam  waa  very  i III portant.  as  priniing  had  »  ^ery  baid  aflM.aM.ttHat 
was  DO  doubt  about  the  advantages  of  superheat 

Mr.  J.  1>.  BAJLIB  {l^l*  reprasantalive  of  Messrs.  Par^nsi  |>j:>iScJ 
oot  that  Curtis  turbines  really  oocn|i>ad  tionsiderable  flosr  sp;ioe  owing  to 
the  anxiMary  plant  required  He  instanesdaveKlcal  turbine  at  Ha 
gate  taking  143  sq:  ft.  floor-space  as  toUowat-^Turbine.  Hi  sq.  ft. :  i 
pump  motor.  s<j.  ft  :  cin  ulutini;  pmnp  motor,  3.'.  sij.  ft.  The  iiifc 
tion  regardint;  vibiai  i -i  li'  Imi  himscK  found  to  be  correct,  and  rSMDlly 
tuned  out  vibrating  tlooi^  adjoining  turbine  premises  by  adding  twocatia 
joists  He  recommended  ginler  foumlations  as  aatiataelofy  aM  obiaaert 
to  the  bed'  plate  beiug  bedded  in  ~  Kruuting  was  all  that  was  reqalred^  With 
regard  to  turbine  spuidlas  going  out  of  balance.  Messrs.  Parsonn  had  not 
hikd  to  balance  mote  than  six  iu  11  years  Armature  spindles  were  Uksiy 
to  .rive  mo.,t  trouble,  owing  to  shiftinj;  ot  conjuctors,  .Vc.  MfssJi  Parsons 
i.;»J  ^,■l%l■ll  uu  nickel  stei  l  (ui  tiiilil  sl<-el  spio'llr^,  With  rcgnnJ  to  cylinder 
iliDturtioo,  be  recuuuuended  thicker  meld  instead  ol  ribs-  Double. 
direction  tartinae  had  bean  gtvaniv  by  bia  Arm,  aa  it  waa  NhaaoaUe  to 
suppose  that  two  aaall  taiWnM  aen  not  as  ecsoomical  aa  ana  large  eo*. 
He  rsgianed  the  abaoMa  of  teat  dgnres  r«»ranling  Wesiinghuuie  turbines 
^ine  bad  no  proof  of  tbalr  eflfeisncT  Heturniog  to  the  queation  of 
vibration.  The  critical  iipeed  wax  often  found  to  be  one  third  ot  the 
normal  i|ieei_  l  .ir.diog  wa-  .^nly  u^-d  (oi  continuoai-cuiient  anniuur^ti. 
He  considered  ttie  u«e  of  knife  edges  vt^-y  satisfaeloty.  and  iouod  otien 
that  spindlaaiiwitoedaoil .    .  . 

at  the  Diafciaeon-atraat 
tieaedthata4lh.bni 


tothatMMIMItw. 
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v«g  the  weak  point.  Compeiuating  devi««s  w«ro  about  to  be  adopted, 
and  with  ii  rixed  brush  poaiUon  there  won  boand  to  \h-  a  threat  iniprovn 
meiii.  The  sfved  ot  the  oomiiiututiirs  wa^i  )'>.l)l>ift  iwr  niiiiul«,  and 
earboo  brasher  K«cii>ed  oat  o(  the  ijnostion.  Ho  was  gind  tu  say  that 
large  turbinm  oould  be  perfectly  balanced,  nnd  had  foand  the  rings  (or 
balance  weiKhle  abaolutel;  neoesaary  when  changing  armatures  Ac 
Conimutators  requiieil  turning  up  nuoe  in  two  years.  The  bearinge  were 
wat«r  coolnd  and  thi-  irmix'ntture  of  oil  UHed  (o  be  l:tO  K..  but  since 
adtiK  VMy  F.  superhxat  it  had  rinnn  t«  l-'i^KK.  What  wa»,  he  axked  the 
antbor,  a  safe  working  limit  (or  ordinary  bearing  oils  with  while  nielal 
beariogi  ?  He  was  glad  to  lay  that,  with  a  tarbine  ipeed  o(  l.OaU  n\i. 
per  mio.,  he  had  never  bad  a  breakage  of  the  binding  wire. 

Mr.  LINOLKY  thought  a  (outstep  bearing  very  obJe<:tianable,  and 
bound  to  pat  a  turbine  out  of  conimisiion  immediately  should  the  oil 
preasare  fail 

Mr.  MILKS  WALKER  mentioned  that  the  Metropolitan  turbo  gen*, 
ralora  were  three  in  number  and  o(  S.AOOkw.  capacity,  each  di'signed  for 
11,000  volts.    There  had  been  experimental  dilllcultiea. 

M«if«r«  Seaton,  Dr.  Bowman,  Frith,  .\it<'hesQn  and  Cooper  alao  spoke. 

Mr  W.  J.  A.  LONIKIS,  in  ri-p'r.  iiiid  that  the  Tlrltl.hWesiinghou  e  Cora 
pany  used  mild  Hterl  for  their  uplndle*.  II  the  bladex  nf  the  Curtis  lurSine 
were  dama«,'<'d,  due  to  stripping,  tJie  whole  ring  had  to  be  ref>la«e<l.  An 
accumulator  waK  u»ed  in  oonncclion  with  a  footstep  bcarint:  (or  th« 
vrrlloal  type  of  \Vi>g(iughouie  turline  Conduction  of  heat  by  the  shad 
to  the  aimatare  was  an  objection  to  vertical  type.  I'riniing  would  pull  up 
a  turbine,  bat  recovery  waa  immediate.  He  preferred  ribs  to  thicker  metal 
in  the  turbine  ttalor  tliry  muxt  have  ribs  (nr  bolting  llangeo.  Doublf 
flow  turbiiu'x  i-liniinatod  dunimr  ring  Uii!»ra  .\lt(irtialun<  hud  biniUng  *  ire 
round,  thr  armature*.  No  tests  were  Kiven  because  no  ofli<'ial  t<-»ti  had  been 
inad<-.  In  the  shops  with  a  S.OCOkw  turbine  with  a  'J7in.  vacuum  and  no 
superheat,  the  Uritish  We»tinghous«  Company  had  used  H  <ilb.  o(  xteam 
per  kilowatt  hour.  Spindles  oould  be  often  caulked  or  strained  into 
balanot'.  l.Vt'V.  was  a  safi-  working  temperature  for  oil  in  turbiiKS,  and 
the  limit  drprnded  entirely  on  the  i|uality  of  the  nil.  Blades  were 
drawn  und  lollcd.  alfo  hnffrd,  Iscrd  in  pjsitinn  und  tiiii>bi'd  tu  ihe  right 
diameter.    Carbon  bruchea  oould  not  be  UMd  Mtisfaotorily. 


BLBGTBICAL  BQUIPMEMT  OF  MBSBBS.  HABLAHD  ft 
i       VOLFF-8  BHIPBUILDIHQ  WOBKB. 

{CvntiHtud  fnm  p. 

Fig.  1  "2  U  one  of  the  punching  raachinea  in  the  platers'  shed, 
alroatly  rcfeiTcti  to,  and  in  the  caau  of  a  miichiue  of  this  imtui  e 
the  iDi{)ortAnce  of  mounting  tlio  tuot,oi'  on  springs  is  very  greut 


Pio.  lli.— Pi-yciilNO  M-uniM  ijRitr.x  iiv  in  n.v.  .\.F..r>.)MMiDR. 


The  period  between  the  strokes  of  the  punch  is  abunl  3  K«coniI^, 
while  thti  whole  energy  of  the  Rtrolte  i«  e.vpendixl  in  a  Kniall 
fraction  of  u  second.  The  motor  is  rate*!  at  10  iJ.ii.r.  It  is  an 
A.K.fi.  thrce-pha.w  motor,  with  wound  rotor,  and  the  stjirting 


is  done  in  the  usual  way  with  resisUtnces  in  tlie  rotor  circuit  . 
Connected  mechanically  to  the  controller  is  a  wire  toikj  which 
:tct4iute8  the  brUKh-lifting  mechanism  us  soon  as  all  tlio  reeist- 


Fio.  13 — I'iUiiH  r  Esin.oBKii  Motok  *sii  Shiimi»  fou  Ptschijco  aw 
Biiii.ini>o  Mtriiixr.. 


90 


1 

1 

i 

hill 
pioal  lor^o* 
potition  foi 

best 

al  1 

la.  poMUon  i  for 

l«ut 

1 

- 

tm 

si 

luU 

lo 

— 1 

1- 

h 

W      to      «D      HO  100 
Amptt't. 

Flu.  14.— CraviM  hbowino  Htuitixu  Torqi-b  or  Excixmrk  12-6  B.H.r. 
UoTou  DRtvixu  l^iN.  I'l  .xcuixo  iMj  Shk\bino  Macbixe  (430  volts,  ibrcn- 
phase,  ■'V7  cxi  per  see. The  mean  value  Iii'k  bi-iwevn  the  two  ourvec. 


Pm.  15.— CcavBn  SH0W1NO  LoAii,  Sur,  I'owK.B.rAciou  txu  EmcuMcv 
or  13-6  R.r.  KxcLO»i;t>  Moron 

iincc  is  out  of  the  rotor  circuit.  A  photographic  view  of  the 
motor  and  springs  is  given  in  Fig.  18. 

The  majority  of  the  punch  motois  are,  liowovcr,  1-6  u.H.r. 
totally  enclosuil  on  intorinittcnt  r.iling,  but  dei*ignc<l  to  give 
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torque  up  to  35  b.h.i-.  without  pulling  out,  which,  as  the 
piiTichesare  to  deal  with  li'in.  diameter  holes  through  IJin. 
8te»>l  plat«,  haa  rendered  a  gpceial  <le-'!ign  of  motor  advisable. 
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cue  of  the  straightening  rolls  shown  in  Fig.  20.  It  «ai 
found  that  breakdowns  constantly  occurred,  and  a  eeriu  d 
tcRtfi  was  made  to  investigate  the  matter.  The  te«u  vitb 
different  thickness  of  plate  are  shown  in  Figs.  IT  to  10.  Tlie 
increases  of  load  are  very  rapid,  awl  with  electric  drive  throu^ 
spur  gearine,  there  was  no  siipi>ing  Iwlt  to  relieve  ihii  i> 
fonncrly.  In  this  case,  therefore,  an  electromagnetic  cutout 
is  insertoil  in  the  circuit.  Fig.  21  is  a  general  aming«ni«il 
of  the  electric  driving  of  |iTatc-liending  rolls  of  a  simiUi 
|)a(tem.  An  electromagnetic  brake,  seen  in  the  li^iue  i* 
inserte<l  in  series  with  the  annature,  the  brake  being  heW  off 
when  current  is  flowing,  but  coming  on  at  the  moineot  of 
reversing. 


Ill 


Haurt, 

KmlaUBCe  i  StMlm.  O-sM  cold  OMM  hot  n  3 
D*r  pluue  I  BoUir,  ifOin  cold  0-OkT  hot  tl'9 
Rotor  T8iiip<rrntara        c«M     n-y  hot 


IiicTfii»e-«0-T"C.  I  iDtUioil, 
Incr«uro=M'r'0.;by  Thonu't'r. 
I'm.  in.— Te>ij>k«atibk  CmvM  or  ENuohEi.        B.H.I',  tltnou. 


Fig.  U  shows  the  Stirling  torque  of  one  of  these  motors 
Fig.  15  shows  the  current,  kilowatts,  slit),  power-factor  and 
efliciency  at  various  speeds,  and  Fig.  1(5  the  temperature  rimj. 


ss- 


— 1^ 


-r/  J--  '1-7r-4-r-^ 

0  10  »  M  «>  M  to 

SfcvniU. 

F>o.  17.— TasT  ox  STHAniRTKKmo  Houut. 
Plato  iin.  thick,  48ia.  wlil<'.  Uift.  long.    A.F..0   h'ncloned  Motur 
tramway  type.  UO  rolu,  U  »inp»..  7  h.m.p..  590  rove,  per  mia. 

These  motors  are  totally  enclosed  owing  to  the  largo  quantity 
of  dust  in  the  platers'  shed.  They  have  a  larger  clearance 
than  is  usual  in  the  cu'ie  of  tbrec-ph.ise  motors,  as  thuy  have 


Kl«.  ilO. — .STBAiaHTEXiaii  liuLU,  piuvkc  ht  ISh.i  .    I  II 

Of  aaasT  Motub  (srti!!),  860  m\x.  I'lw  >iix.i*wiTH  Unvsitoi.N  -\  n^i^ 


Fig.  2"J  is  a  vertical  drillinfi 
phiciwJ  on  a  pivoted  bracket  supported  by  a  helical  sp»ii»if- 


-J  J8 


machine,  the  motor  Iwof 
pivoted  bracket  supported  by  a  helical  sp»ii»if- 
In  this  case,  the  nccessiity  8|)t  ed  reduction  is  obtained  by  a 
<-ombinatiou  of  K|Mir  gearing  and  belt  cones,  the  arrangetowt— 
which  has  only  been  ado|>ted  foi  a  few  light  tools— proriiiiiii! 
I  fur  the  necessary  belt  tcn»ioii.   In  the  majority  of  instanc»,tlK 
I  difliculty  which  arises  in  the  application  of  motors  to  tools  it tlm 
I  the  former  run  at  essentially  higher  speeds  than  the 
I  For  example,  iu  a  roprcsentiitive  grouji  of  engine  works  took 


if 


VU.   IM.     Tr<>T  »X  STBAItlBtaMNO  llllU  V 

Plate  ,\in.  thkk,  4Hin.  wide.  10ft.  Io»k- 

to  withsUnd  con8i<ler;ible  sluM-k.s  in  t.pite  of  the  springs  on 
which  they  are  niountetl,  while,  on  the  other  han<l,  it  will 
Ihj  seen  from  Fig  l  »  that  they  are  designcil  for  largo 
starting  tunjue. 


Strntuh. 

Fio.  19.— Tut  on  .Sni.\i<iHTF.MNi.  Iinus. 
Plat«  ,Vin.  tbiok,  anjo.  wide,  lOft.  long. 


Fm.  ai.— iUaiMaeuiRCT  ro«  Elrtmc  Dam.'io  or  Pmrs  Biskw* 
AIMS  r«TS.  per  min.  on  Motor  when  dereloping  10  ii.r. 

comprising  lathes,  slottcra,  boring  and  milling  machines. 
speeds  of  the  driven  motion  for  the  slowest-running  nw"'"' 
range  between  33  and  217  revolutions,  and  in  the  case 
quickest-mnning  machioe  to  between  143  and  tOi'rcri- 
min.    Now  tlie  variable  sjwed  cotitiniious->'urTent  motws  *it* 
solely  field  regulation  run  in  general  at  300  to  900  P*' 


min.,  whilst  in  some  extreme  cases  the  range  is  from  iW 
_  .      1      J-        ,  1,100  revs,  per  min.,  so  that  gearing  in  some  shape  ha«  WW 

Fuses  arc  employed  m  preference  to  cut-outs  in  nearly  all  adopted.  This,  in  nearly  every  case,  uke-f  the  form  of  i^' 
the  motor  circtiita,  and  these  as  a  rule  are  rated  high,  so  that  and  pinion  wheels,  with  cut  involute  teeth,  having  fairly  *»« 
there  IS  no  hesitation  in  g.-ttmg  the  ma.ximum  {wssible  work  pitch,  and  moderate  pitch  line  velocities  endoscii  by  Ji>« 
out  of  each  machine.    An  e.xception  had  to  be  made  in  (he    proof  gear  cases  in  exposed  situations. 
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niwimilar  meUls  are  9el«etad  for  prefflnoM,   

U>c  pillions  -.u  t:  [ihosphor  hronae,  the  •pur  whMUare  CMt-iron, 
or,  if  f  h«  BtLiins  are  hiL:!i,  (  art-steel.  Or  with  a  train  of  throe 
wheels  the  <ln\ini:  l  ininii  is  fi.t-u.l  steel,  the  intermediate 
wheel  of  ]ihosi>or  broii/.e  iniluu  solid,  or  if  of  large  diamelor 
tidking  th«s  form  of  a  cut  riru  bolt  to  •  MN^aOB  asd  the 
driven  spurwheel  cast  iron  mv  M*>A. 

Lower  gpecds  than  aro  umihI  Ilivo  in  m:iiiy  ci»9«s  been 
■elOTtiiiU  with  the  view  to  elimioate  double  or  treble  geariug 
for  apNdfldiiotkakiKMinraltantirauiiidtenr.  HtUAtw 


  ,  except  at  the  onda  of  K).  It  then  passes  through  the 

amiBtare  N,  which  n  elit  ladially  for  about  one-third  of  iu 
diameter,  being  left  toUd  at  the  oontre.  The  object  of  the 
(libs  ia  to  cause  the  eoiiwit  to  flow  diamatrioaUy  •««■  the 
the  magnetic  fiaU,  the  t>ole-piecea  aacb  amDndng 


diac 


about  ono-third  of  the  pwiphaiy  of  the  diM.^ 

If  friction,  other  than  the  magnetic  frirtioii  dOA  to  tha 

brake,  were  n«f;ligiblo  the  s|ice'I  wouM  enctly  proportional 
to  the  current  and  the  curve  would  be  a  straight  lino;  but  the 


V\r,   "lO.     IH'.t"  H  '-,>KIUM  Ml  iru. 


apaadi  aw  not  ineomp.itibli'  \N  ith  etiirion  y.evi  nin  thacaaaaf 
tnrae-pliaie  moton,  the  following  tigure^  will  shuvr:—  ■ 
Three  jheea  Kaa-ihalt  motor-i  4  to  v><lu,  15  r.ii.p.,  6M  tm.  pn  min. 

Full-lotul.        }-load.  i-UuA. 
KflBiemy  •••t**a*««**>»     0i\  ••••   afi*d%  «•** 
FMer-ftwIor   C-W     ....  ....  0-7 

These  motoi-s  are  dcgignod  in  aucli  :i  way  tluit  iln'  fnnr  sizes 
■elected,  5,  71,  10,  ami  \!i  n.H.P.,  are  intcrtliaugoable  on  the 
same  »ii]>|M)rU  to  fncilit.'iti!  the  selattioQ  of  tha  ri^it  (iaa  of 
motor  for  each  group  of  toola. 

(Tn  be  emHimei.) 


n  C.  n.  W.  nFRHARDI. 

(ClBiittNtM^  from  page  {(7ti.) 

EeoUum  ITefer.— Tha  Hookhan  nator  for  aontiiMMaa- 
ojorrant  anpply  consisu  of  a  motor  in  wMeh  tha  naln  eurrent 
ia  lead  into  an  annatnre  by  means  of  merenrr.  tiie  armature 
being  immersed  and  imrtially  flnntcd  in  this  llrjiiid.  Fig.  50 
ia  a  aoctional  ilrawing  ghowin<;  the  princi|uil  poitions  of  the 
meter  known  as  the  1^97  type.  A  permanent  magnet,  AAA, 
which  consists  of  a  Iwnt  bar  of  tungsten  steel,  provides  the 
magnatic  lioUl  foi  the  mutor  anil  aliio  tlio  brake.  The  ends  of 
this  magnet  rest  on  two  M.ft  iron  pieces,  HB,  which  arc 
separatc<l  from  cath  other  by  a  t)ra.ss  piece,  C.  The  lines  of 
force  here  divide,  some  tiowinj^  up  through  EE  and  the  bridge 
piece  G,  forming  the  br.ike  field  iu  wliicb  the  brake  diac  O 
rot*«ee,  and  others  down  through  the  armature  N  to  tha  bridge 

C'  loa  DD  and      at  the  other  M»,  tkna  paMfa^S  Ara^gbN 
ice,  cattiqg  H  in  the  opposite  aenia. 
The  comnfe  ia  led  to  the  msrany  by  tlie  copper  strips 
KK  (the  mercury  being  insulated  from  the  sides  of  the 


fluid  frietion,  due  to  tha  mercury,  in  addition 
to  tha  adUd  friction  dua  to  iba  vbeal  train  and  bomnp  of  the 
amatwa  inindla.  The  fluid  friction  is  pmportionaT  to  the 
squara  of  HA  velocity  at  slow  speeds,  but,  incressing  OMira 
rapidly  as  the  speed  increases,  a  eompensation  has  to  be  intro- 
duced to  eliminate  errors  due  to  tbu.  This  compensation  is 
efTected  hv  the  two  or  tliree  turns  H  pUccil  round  the  bridge 
[liece  (!  whii'h  tend  to  reduce  the  brake  field  as  the  current 
incroasca.  Should  a  met«r  be  found  to  register  low  at  high 
loads  only,  either  the  turns  of  11  may  bo  incruiused  or  the 
bridge  piece  (1  may  be  brought  into  closer  uuignetic  contact 
with  the  croas  bars  on  wliich  it  is  fixed  in  cases  where  a  slight 
gap  has  been  left  (filled  with  valoankad  flbn  or  othorimi' 
magnetic  washers). 

The  curve  can  Ui  raised  or  lowered  slightly  by  raising  or 
lowering  tha  plate,  thus  incraaaiiig  or  nduetng  tha  brake  air- 
gap.  TIm  iraB  bridge  piece  D  oaa  alao  ba  tunad  tbraogh  a 
amall  bgr  looaaSiiig  tha  afnwo  loA-mlk  nnJaniaafh  W. 
Tha  aaalan  ara^  liowaver,  fltted  villi  ehanga  vhaab  vaiioM 
ratios  instead  of  being  calibnted  to  «  isad  apaad,  and  ooo- 
seqiiently  all  motors  ofa  size  do  not  ran  at  the  same  speed  for 
a  given  load,  a  point  which  render^  testing  (esjwi  ially  testing 
in  -itu)  somewhat  more  complii-ati'd.  Moreover,  gre;it  care 
muHt  takuii  .isrertiiin  that  the  given  constant  in  correct, 
either  by  an  accurate  dial  niu  or  by  counting  the  teeth  on  the 
change  wheels. 


'From  a 


teOmmiuto^^  to 


'Tbs  Slaetrioiaii" 


A  clsmpin^  gear  is  provided  consisting  ol  a  mbliar ' 
which,  on  being  ralaased  by  unscrewing  tha  amall  niiUad  nufe 
in  tha  float  (riot  ahomi  in  Fig.  SO),  risoa  up  underaeadi  fho 
diso  and  doaaa  dia  mamiry  diamDar.  This  arrangement  haa 
been  found  to  be  not  altogether  sittisfactory.  The  rubber 
waahar  is  liable  to  stick  to  the  disc  whi  n  uncLampcd,  and  also 
perishes  after  a  tiu>o.  Thiii  meter,  in  common  with  all  other 
meters  which  contain  a  liiiui<l  in  au  open  chamber,  is  liable  to 
l>e  entirely  altercil  if  any  of  the  li<nnd  be  spilled  in  it.s  journey 
from  the  test  room  to  the  coosumsr  's  premises.  In  sizes  above 
ICOampam  th^  aia  proridid  with  ahnata  fdrfiaiiTiqg-^. 
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greater  put  of  the  current,  only  a  ilolinitc  fraction  {lossing 
Uiroitgli  the  meter  itself.  In  such  sizes  the  meter  is  either 
placed  on  top  of  the  Rhunt,  as  in  Fig.  51,  or  for  siritchboarri 
UBc  it  may  he  mechniiically  soperateil  from  its  shunt. 

The  torque  of  motor  motoin  containing  mercury  cannot  be 
measured  with  accuracy  owing  to  the  imixtssihility  of  cfl'ec- 
tually  preventing  the  mercury  rotating.    \V  hen  the  di»c  i<  held 

up  the  mercury  will  rotate, 
and  the  friction  .igainKt 
the  hold-up  disc  will  creat*- 
a  torque  tending  to  dr«g 
the  disc  round  with  the 
nierenry,  so  that  n>eult« 
olitaiDc<l  will  lie  in  rxccsis 
of  the  torque.  This  ini- 
|M>rtanl  factor  will  sLso  he 
somewhat  dillcrcnt  in 
difTerent  aamplvs.  Tht! 
following  rcsulti  were, 
h<iwever,  obtnine<i  on 
meters  of  difTen-nt  8i;;e!< : 

'  gminme  centimetres. 

10  amperes    2  4 

a.>   41> 

SO   IIW 

The  1901  type  of  Ilook- 
hani  continuous  •  current 
meter  is  made  in  sj7.es  up 
to  m  ampci-es  capacity, 
and  is  th>-  i^nie  in  prin- 
ciple a<  the  1X97  ty|w 
^      _  meter,    the  arrangement 

jwngdiffercnt with  aview  to  re<lucing  the  price.  In  thi.s  ty|H>  the 
armature  and  br.tko  <lisc8  iire  replaced  hy  a  «ingle  cylinilrieal 
copper  boll,  A  (Fig.  .'>2),  which  is  completely  immerwl  in 
mercury  in  the  annular  ch.indKrr  M.  The  permanent  magnet 
MM.M  pro<hiccs  the  field,  and  the  current,  let!  from  the  positive 
terminal,  enters  the  mercury  Iwkth  at  (I,  passes  down  through 


Fw.  St.— .-|,0(K)  4M.  1.000  .\vvriit: 
UooKiiAH  Mktkr. 


Fio.        lyOl  UooKHtu  MKTrit. 

A.  and  leaves  the  mercury  bath  hy  tin  screw  K.  Kddy  cut  rents 
arc  al«o  proilucvd  in  A,  due  to  its  rotation  in  the  mai^netic 
field  ;  thiw  the  bell  serves  the  double  |>urpose  of  driving 
armature  and  bi-ake  disc.  In  the  larger  sizes  the  current  on 
leaving  F  pa-ites  through  the  coil  on  the  soft  iron  bridge 


piece  \',  which  comiwnsates  the  error  caused  at  high  ipewl, 
due  to  the  fluid  frictioti  of  the  mercurr.  As  will  be  leni, 
it  forms  a  magnetic  shunt  to  the  field  through  the  armature— 
i.f.,  that  flowing  Iwtwcen  KL — weakening  this  field  mnre  «yi 
more  as  the  current  increases.  This  compensating  ili'vi«, 
therefore,  reduces  the  Foucaidt  brake  force  relatively  to  the 
driving  force,  but  at  the  same  time  re<luces  the  drivinf;  fon* 
and  consequent  ly  the  torque.  Adju»tmcnt  i*  made  by  altcrini: 
the  numlter  of  turns  of  the  coil  in  circuit. 

Two  balance  weights,  (}  and  K,  are  fixed  to  the  main  spindle 
to  ])rovent  the  bell  A  from  lloatitig  off  the  supporting  pivot  K. 
The  mercury  bath  is  covered  by  the  eUjnitc  jiicce  P,  to  the 
underneath  of  which  is  attached  a  soft  rubber  wa.«her,  W. 
When  the  meter  is  clamped  for  transimrt  the  balance  weight 
*  j  is  laiscd  up  against  this  washer  and  clo-ies  the  mercur} 
chamber.  Only  a  portion  of  the  clampitig  gear  is  shown  in  the 
figure— viz.,  the  two  prongs  S  fixed  to  the  shaft.  The  prongs 
are  raised  by  turning  the  shaft  by  means  of  a  long  crwik  c« 
the  fn)nt  end  of  the  latter,  which  cornea  down  and  tenaiMtos 
in  a  |K>intcr  just  above  the  label  on  the  baw;  |)laie,  indicattni; 
when  the  mercury  l>ath  is  ojMjn  or  shut  The  prongs  engKts 
with  the  lialanec  weight  K,  thus  raising  the  spindle  and  closing 
the  mercury  chamber.  Tlio  tor<|uo  of  this  meter  is  very  lo» 
indctxl ;  fnim  testa  made  by  the  author  it  has  l>con  found  to  he 
as  low  as  O  ^t.'i  gramme-cm.  at  full  load  on  3  ampere  mcten 
The  meeliiuiical  friction  of  the  main  moving  portion,  heina 
(Kirtially  floatcil  as  it  is,  must  lie  small,  but  it  seems  from 
numerous  te^ts  ma<le  that  the  wlicd  train  friction  igluftiwl 
variable.  This,  owing  to  the  small  tonpie,  seems  theoumof 
results  rliffering  from  each  other  being  obtained.  The  ctir« 
also  de|icndH  considerably  on  the  com|iensation. 

A  plate  screwed  to  the  front  of  the  meter  enables  the  meter 
to  be  connecte<l  up  to  the  circuit,  and  the  unclamping  to  V 
|K)rformod  without  bre:«king  the  seal  on  the  main  cover  or  door. 

The  same  remarks  apjdy  to  measurements  of  the  umflt  d 
this  meter  as  t<j  the  I  "97  ty|»c. 

{To  bt  roniinutxl.) 


THE  NATIONAL  PHYSICAL  LABORATORY. 


The  general  Ujard  of  the  National  Physical  Laboratcr)' beM 
a  reception  at  Hushy  House,  Teddirigton,  last  Friday  alt*nK»»i 
when  a  lar-ge  number  of  distinguished  men  of  science  *W 
present.    (Jn  entering,  visitors  were  received  by  l/yeA  Kaj'leigi 
and  Lord  Kelvin,  and  a  tour  of  the  laboratory  was  comineewl 
immediately.    The  fidlowing  is  an  abstract  of  the  director* 
rejKirt  for  the  year  ending  I»e«'ember  '^\,  1904  : — 
riivMcx  l>Ki-AaTuiiXT.— I.  Ei.r<TiiicrTT. 
k.—  FuHilninrnlal  I'nilt    (Mr.Smilh.l  . 
(B'  SltitKlimlt  11/  Hftii>t'iiii-r.—An  intfr-compariiion  hat  b««ii  ■•'J ^ 
llir  nii-reiiry  i^tancinnlH  of  n!*iKUiiw<>  oonatTiicted  last  year.  Tb«  oiW 
niCM  found  wore  in  »(.T<cmpnt  (within  tin-  liioit«  of  ihn  trior»  I'*,"''' 
valii>n>  with  ihnKe  |ir«viouMy  chscrred.    The  raothods  of  '""'"'■J' 
rcsisUuice  ooilB.  having  values  in  ohms  «|iproximately  e«inal  W 
power  of  10,  Imve  bwn  invenlRatrd.    The  evaUmtion  of  ■  10  ohm*  «^ 
ly  plaring  10  onit  cuilii  in  frilri..  or  l>y  lx>rd  l<iyleigh'«  mo«tcoii»W"^ 
•  bnild  up  "  of  lhro«  3-ohni«  coils  capable  of  being  plscrd  in  »'''^^" 
parallel,  is  not  aufticifntly  aconrnlp  for  ulandards  puiiKifes    "  ,  j? 
boxi-a  h»re  b«i  n  designed  ramsiiiting  of  poiln  having  rcsi»UBC««  »  * 
ratio  of  Ihi-  numlx'rii  l.l.-i  ;;..'>.10  Ihe  armncemcnl of  0>e  coils  l>'''***° 
Hint  the  lino,  of  How  an- of  (he  mine  touii  when  the  '*P»''»'* 
boing  evaluated.  a»  when  they  are  pl«c«l  in  eeiies.    No  J?^ 
part  of  the  rr^islunoe  nieasared.  and  careful  checking  proves 
to  be  accurate  to  O  OOUl  fier  crni 

lb)  Slamlnr-I  CtlU  The  inve»tii?ation  o(  certain  anomaliee  of  ^ 

and  cadniitim  cell*  him  bi-en  continued.    Special  four  limb ceHa*"**" 
stnicN'd.  di".i(;ii"'d  «>  kk  to  contain  three  different  samplsa W  •'J'* 
element  of  the  coll.    In  this  way  the  in«i«bililyof  the  samplw 
ininable     MercurouB  sulphate  was  the  tirsl  subBtance  to  be  ''""r'Loii 
the  ol>«>-rvatlons  of  previnun  years  indioatioi;  lis  behaviour  ">  °f  *"* 
un»tii<rHctory.    The  invenl  iKiiUon  proved  the  sulphate,  as  ♦^'''"'"/aL 
pared,  to  be  <iaite  unsuiuble  for  standard  cells,  and  a  standard 
preparation  was  sought.    Three  molhods  proved  to  b«  iiUc:enioi_ 
lirnt  of  ihMv  is  a  luodillcation  of  one  due  to  Oivers  and  Shimidxo.  ""T^ 
Iwing  prepared  with  fuming  sulphuric  aci  l  and  mercury  "^'Jl**??,.. 
a  precipitation  raethn<l.  whilr  the  third  is  an  electrolytic  "Jf"'"^J^, 


I'rof.  H.  S  Carluirl,  Mr.  O  A.  Uulett.  and  Dr.  F.  Willi.  Vrry 
tory  results  were  obtained.    Sii  cadmium  cellif,  P'Ta'^*.  "l^l '^'^ 
of  mercurous  sulphate  *o  made,  were  taken  to  the  I'nited 
l>r.  (ilaxebrook  in  Sep(«mb«r.  lJ>«  object  being  to  oompaie  the  t-* 
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with  ihosf  n(  othiT  c»  ll»  onnntruetad  by  Prof.Cuhart.  I'nfaciaoatelT,  the 
oella  vluuigcd  io  tnntiit ;  the  rsMOD  lor  this  U  nnknown,  bul  wiU  b* 
iBMaUgaM.  Tharwia  IMIa  taMj,  lw«MW,taiant  ftttafOlaiViMrMA 
now  be  prapared.  nieh  ttmk  tha  BMV;a  ol  «Ilt  pnMMd  With  tuaplca 

mnnafacCure':!  <1irr<>rent  timM  will  not  b«  diffmnt  by  mora  than  a  (ev 
hundredLliit  nt  a  niilhvnjt.  \\'ith  jpurchaaad  samplea  of  maroorous  aal- 
pbat»,  £«11>;  niTi'  prfijuvrvd  having  K.M.P.3 difler#nt  by  raor»>  thftn  2mIIli 
TolM.  Alt  investigiUion  hM  sirM  been  made  lo  JeUfriuine  tin-  Jifttinmce, 
if  kny,  of  E.M.V.  betwces  the  H  loan  ot  call  and  tha  tabs  or  board  o( 
Trade  form.  Sinee  1^03  the  H  tom  haa  b««a  amnmied  to  faavaa  sraaUar 
E.U.P.  by  0-0004  volla.  C«1U  oomblning  the  two  (orms  were  oaBstrnetad, 
and  fil,^pr\iition";  •iiiiilii  on  tioth  Clark  ani  cadminm  cclh.  The  results 
aho^^i-^i  rnnclWKivrly  tKat  no  difference       great  ,         mist  ;  tht- 

dlOoreocv.  if  any,  mmt  be  vary  aniail.  Id  the  cn.-iitnn;  ymr  it  ik  btip<^] 
that  the  inTeatigation  will  be  oonwletai].  and  a  tuitisfitctorj  »pe>citicatiori 
(or  both  dark  and  cadmlain  ealla  preoMad.    Tbc  varions  obieotiona 


•  (c)  AmftTf  Halatu-e  nf  tht  British  Ai*orintion. — The  constraotion  of 
Ou  eleclricnl  pnrtiooa  of  thii  has  been  the  principal  work  of  the  year. 
The  weighini;  mo'l-nnisTn  was  (WTipleted  hy  Mr  L.  Oe rtliiif?  in  April,  and 
waa  tested  at  Mr.  >  lertlin;.''&  nuika,  the  >t'H',ilts  linnK  ''ntirrly  tatUfactory. 
The  four  marble  cvlindera  for  nte  with  \it13  btJanee  hare  been  wound  and 
iBBWaifnll?  iiiiataled.  Th*  taminB  and  norew  aaWi|  fit  thiiaa  mw  par. 
toraad  by  Mr.  'l%ylertaa,of  tiMaasineering  depattmiiilaf  IIm  laboniory. 
The  two  larvie  fixed  cylmdarn  have  diameters  of  ISin.,  and  are  each  llin. 
long.  The  email  aospended  cylindera  are  Hin.  in  diametm-,  and  approxi- 
mately Cin.  lonf>.  On  eaeh  Aied  cyUni1«r  nre  twn  dn-.ibla  helioea  ot 
No.  hure  cmp|ht  wire.  The  pitch  of  rHrh  hflii  is  I'jin.,  to  that 
the  air  (t>.u!«  Uilw««io  <!oiu«eatit<  tunu  is  leaa  than  i,t;,Ain>  Doable 
haUtM  we  al«o  wound  oa  Um  HuU  wlmdaii.  Th>  pMact  al  imble 
ImUs  It  to  enable  (he  intnhtiMi  mtalHiaa  Mawan  ttm  itaiUbt  to  k« 
m«»nnr^.  Initially,  this  inmilation  reoiilanc*  was  wrprieinnly  low.  auiJ 
great  diflioulty  vau  at  first  ei)ierieoo»cl  in  raising  it  tu  nmn'  than  iv  few 
hundreii  almiR.  Finally.  linwttVfir.  an  in^stitfttton  rt  pi^^taiirre  K'^'^at^ir  tliaa 
Sll  IVK)  riH'Riilinii'  wim  nr^  'iriMi  fur  each  priir  nf  ooilp.  To  oiitain  the  mean 
diameter  of  the  ooila  meaaurGmenta  vvexf  made  in  aiae  at  lu  approxi- 
naaltto  MiaitfBlMi  flHHi>  and  14  obaerrationii  made  in  each  plane.  A 
aoaipiata  aoiray  of  tba  aorfaoe  of  the  coila  wm  tha*  entured.  Th« 
msaiwinff  apparatus  wa«  ipec^ally  dcHif-ned,  AtiJ  ornvMiMl  \h'-  diiini<-t<'r  of 
any  turn  to  Ihi  determin«l.  Iic*<l:ni;s  ctiylil  U-  repeated  to  I  iii'.crnn 
The  observed  dlaneten  hikve  b<c«n  plotted  >o  aa  to  Uliutrate  the  elJip- 
Ucily  and  conlcality  of  the  eylinden.  Tbearera^  elliptidty  is  locb  that 
the  dlantetets  of  the  ellipoe  vary  by  about  10  micron,  while  the  averaoe 
difference  between  the  maximum  aad  minimum  means  of  the  reading*  in 
the  Tariousi  planet  la  about  13  mieron.  Thix  latter  is  a  rough  measure  of 
the  i-onicality.  Ttic  (l!m":ii"ions  of  the  coils  are  probably  kiicwa  -.vi'.h 
j.TeiU<T  accuracy  thun  any  coil?  hitherto  constructed.  Many  aece^yuiries 
(or  tb»  balance  have  also  been  oonitroetcd,  and  tliere  ittUl  rwuadns  much 
Miaatofiuiiigto  badaoa.  Tha  oatlaafc  for  a  upwidy  MnmitaUn  of 
tba  tiMaltrta  onit  of  eranrent  ia,  hvifam,  trery  hopeful. 

If.  (jViif  i  '  Mr.,-iA,(inrHtt,  {Mr,  l  ampMl  ami  Mr.  MfUum.) 
I'rii; — n  imhkT  of  the  leadinif  Hriti«h  instrument  makers  who  wtrc 
exhibiting  nt  tlie  St.  Louis  Exhibition  hsui  a  u  ide  rariety  of  tlieir  in^tr.i 
menta  verined  by  the  laboratory  before  aendin^  thsoi  (o  Stk  Louis.  Mont 
at  tbaaa  ioatroinaida  wan  intaitdad  tor  aaMamuMiol  tha  Ughatt  aider 
at  acaimey,  and  tha  list  Imludad  nutny  Mada  e(  nnnluke*  boatea, 
••vOTnl  typo"  nf  potentiometer,  insolation  rtm!  condnrtj^-ity  teitfng  seta, 
and  standard  re^i-tanceH  from  0  liOl  ohm  to  1  mcfiohni.  Snrao  Braall 
self  indoctaooes  ot  the  ctrdet  uf  0-i  to  •'»  ■ullitteurtes  were  mAt.>  )irfNl  l<y 
Wien's  method.  In  this  method  a  high  freqiieney  altamaling-cttrreiii  ii< 
used,  and  this  waa  tumiahed  by  a  mierophone  bnxzor  gi\ing  700  per 
second.   Ullimtalj  tha  boner  was  modifiad  Uti  improved  ao  Uiai  an 


Ullimtaly 

almost  ptat  ahw  anw  Altaniatiiig  current,  uttti  a  frequency  as  high  M 
2,000  ■  per  second,  was  obtained.  An  inerfaw  of  fr^lll<•llfy  of  this 
amount  is  of  f^reat  advanta^,  as  it  so  iner<-ASi Uie  licn^ilivoiiciis  of  any 
metbcHl  used.  The  small  iodueiances  were>  aiito  compared  with  larger 
stamlanl  oim  already  tested  l  at  lower  (reqnencias)  agaiust  the  standard 
air  eondensm  by  .\nderBon'8  method :  the  afiteemeot  was  satisfactory. 
In  order  to  lind  if  any  chanRe,  due  to  alternating  ourrvnl*  at  high 
voltagee,  eould  be  deteoiad  in  a  oopper  conductor,  meaturemimts  odt  elec- 
trical coDdacllvity  wrtv  made  on  samples  ot  Forranti  conycntrii-  main.n 
(ai  which  liail  Im'n  in  use  with  high  vollavrca  for  many  years,  and  (f-) 
whisb  hati  innd  idle  for  tba  same  period.  The  reanlts  showed  that  no 
4iCMMioo  dtie  u.  uaa  aoaU  ba  ibitoataa.  EmI/  in  1b«  year  a  aet  of 
prallniBary  tsxperimeola  vara  nwida  on  •  Bimiar  ot  wnplea  of  gutta- 
percha, and  from  theae  were  arranged  the  methods  for  the  actual 
testa  of  a  large  seriea  of  tamplas  done  later  hi  the  year,  chiefly  by  Mr. 
White  and  Mr.  RariiAr.  The  apparatus  uB«d  is  deaoribed  below.  Tiiv 
gutla-|>«rcha  samplee  were  in  the  fonn  of  alie«k>  and  the  eoveriniix  <>n 
wirae  (in  l-aila  leogtha).  For  aoeb  sample  there  were  two  tUckoeaaes 
a(iMtaiBLbMhlBrahaitoaaa«Btti*«lM.  TlwauMalWM 
(or  dtalaetrio  i«^vityal  a  nombar  ot  diffanat  tampartlmat.  tha 
of  ar^inR  bein?  foand  hy  rvpoattog  the  teata  at  intervals  extandina 
ov«r  Hii  i:ioii(1m  Mont  of  these  testa  ware  made  both  with  900  ana 
l,(HiO  volts,  luid  with  one  snd  two  mlnnteo' elj^cttillcation.  InaildlUon  to 
the  iifi;al  direct  deflection  methwl.  in  many  uMce  liie  13«.h  of  charKij  method 
was  also  used.  With  both  the  wires  and  the  aheata  several  aeries  of  teMa 
of  speeiflo  indMtiTC  mftnitj  w«m  mmlit,  and  tha  affaot  of  varTlnc  tha 
temperalura  wu  tmai.  It  may  be  of  tetenat  to  mention  Oiat  reatataiiea* 
ct  the  order  of  1,<XX),000  megohms  wera  dealt  with  by  the  direct  dcAeetioa 
method. 

Testa  OM  iMbontarji  XtutnasraU,  *c.— Tha  standard  fiX  air 


was  obtained  by  asioa  a  chronograph  in  conjanetion  with  the  etandaid 
clock.  Some  test*  tt  tamperaturt  oo-effiei*ut  ware  made  00  aavaral  mica 
aontaMMita  Ite  tta  aiilH  iwinlii  (mIi  ft  Imm  wttn  ImA  vm  nl  nt 
tbavaMrte  ftia aonld ba nMiateiaaa tHttia 0-m ^mtm al Miatoe- 

trical  thermometer  relay  whiah  controlled  a  number  of  electric  heatara  at 
the  bottom  ot  the  tank.  For  the  calibration  of  ttie  galvanometers  used 
in  the  high  r»^iiitArii;<-  ti'nt*  a  subdivided  renistiuiee  nf  100.000  ohms  was 
eanstrticted,  <-ivpii)iIr  of  i'ariiu  raaily  l,(Kx:<  volts.  The  voltage  was 
mea«ut«d  by  an  electroetatic  voltmeter  across  a  suitable  (raetion  ot  tbo 
rarirtaaaau  Aiwlfaar  iHirtaiDaa  ot  lOOyOW  iiliumbnilitftaiaiHiha 
standard  m  the  gahanoraeler  riroult  A  sat  of  tho  non-indnotive  resui- 
t&ne^  frame*  (each  HO  dun*  and  to  carry  2  amperes)  waa  constructed. 
By  iiii^u.i  of  these  compariaoti'i  '■v^rr  luadi,  both  with  dire«H  and  alt«ma 
tiiiK'  i-urri'nt,  of  one  o(  the  standard  Ki-lvin  flr><'tro!'tatic  v-jltnu-trrs,  and 
on*.'  ot  the  Kelvin  balances  (to  IIW  amperes  .  Tlir  a^-rc-cmcnt  wa-  qnito 
fati^fivctory,  and  thia  diaproves  (for  ordinary  frequencies)  the  allegation 
that  when  uMd  with  altamotigf  onnanta  tha  aoaonwr  at  ilia  boloaoa 
is  affected  by  eddy  eurraot*  In  fba  naial  paita  naar  tlia  aofli.  For 
testing  reiustanee  boxes,  dc,  at  varinas  temperatnrr?.  n  lar^  w»1l- 
lagged  cupboard  was  set  up  with  eleoirio.il  heating  and  rc^ilation  . 
uniformity  of  temperature  is  eiuured  by  a  motor-driven  (an,  which  keeps 
the  inside  air  in  vigorous  circulation.  Some  experiments  were  made  with 
a  view  to  setting  up  standard  dlrect-readinf  moving-coil  ammeters  and 
valtOMtan  irr«  from  scro  creep.  The  remit*  of  these  are  encouraging, 
and  o  ittiafaetory  solution  o(  the  problem  seems  certiUn.  For  tee  ting 
current  capacities  o(  secondary  cells  an  a<!juEiable  re<;istnnce  for  3  volts 
(1  to  100  amperes)  was  eonatructed.  In  oounectif  n  with  Ion  resistance 
measurements  a  rexistance  box  of  10,000  ohms,  reading  to  O'l  ohm,  was 
built.  In  magnetic  testing  a  number  of  ex|i«tiaMai*  were  made  on  a 
modl6«d  form  ot  the  Isthmus  method  with  a  view  to  taoehing  flux  den- 
iiiii.ix  of  21,000  to  23,000.  For  hysteresis  and  other  magnetic  tests  a 
Rp>  I  iat  itand  was  made  by  which  a  primary  winding  of  80  turns  could  ba 
.ijiplied  to  a  ring  in  a  ffw  minaleH.  On  t'stint;  this  arrangement  the 
re-^ults  olittiintsi  wi-rt'  in    i-Ati-factory  iiKtt*enient  with   iho*-  obtained 

Irtitu  ih«  iamv  ring  evenly  vmunii  hi  tlie  usual  manner.  For  hysterasi* 
tesU  a  Scarla  bolHrtiO  wattmeter  was  set  up,  and  iti  half  0  IMMOM- 
ment  of  hystatain  can  be  got  by  obaerving  four  thfOWs  of  Am  mmhg 

coil  a  considerably  quicker  method  than  the  standard  one  of  drawing 
the  hyfttaresis  loop  arid  ntesuurtng  its  area.    As  this  wattmeter  moat  be 

very  sensitlvft,  potniierald*  dlfficnltles  »ro»e  with  it  in  the  earlier  part  of 
til*-  work.    Til^e*^  -sourc*-!*  of  rrror  were  traced  and  alr^oKt  c^jiupletcly 

Inauflieient  indoctance  in  the  choking 
jnatiaiiig  currant ;  (b|  Elae- 
BMitliig  coil  and  dampart 
If)  Air  convection  currents  ««R!i<»<f  Iry  the  Keating  of  the  series  eolls, 
which  arc  mo  at  a  high-current  density  Tn  ^.  l  nvi-r  (■!,  a  lw>;c 
divided  choVint  '.'oil  Isrith  clofvl  iioii  i:ircuit)  wa«  built.  The  electro 
static  action  1, .  which  was  lar^'ely  liuc  to  the  neccaflKy  of  working  from 
a  portion  of  the  IflO  volt  experimental  batt«ry,  v^as  ^most  uUioinatod  by 
HOljing  aoitahlo  atriya  ot  tiafoU  to  the  surroundings  of  the  moving  coil. 
Aa  aoDvaation  earrania  If'i  war*  much  reduced  by  placing  the  **ri*«  eoils 
further  apart  anrt  ncreenlnsthe  moviri^:  coil  troi:'  them  by  thick  slu<!ld>>  of 
ebonite.  Fo;  caiibraSng  thr  aattaict<r  a  aiinpli'  magnet  inductor  ia 
coil  slipping  over  a  permanent  magnet)  was  ^coostrneled.  It  is  used 
as  a  woridng  standard  of  magnetic  flux,  being  checked  from  time  to  time 
against  a  standard  mutual  indoctance.  The  wattmeter  method  ba*  bacii 
u-M>d  to  t*«t  a  number  of  ringx.  and  so  far  the  reaulla  have  bean  In  good 
ograenient  with  those  given  with  the  same  rings  by  tii*  otdinaij  ballMlo 


m*.   worn.     i  iire*^  ->ourc<'M  oi  rrror  wrrv  ira 

eliminated.    These  were:   (a)  Inauflieient 
coU  oaad  to  dalM  Iho  riaa  0^  iaU  at  tha  aiat 
traalafie  Mlini  at  tba  lailaa  einsolt  on  fta 


C.—Kh  --tr.'  t,f!iiiirt.  /*iif.M  .ud.) 

Progress  has  been  made  duiin^  iy04  la  Ihe  e^uipmant  of 
an  electro  technicol  daputaMOt  to  undertake  the  testing  o(  electriaol 
apparatus  on  a  eoranaNioI  ledo,  and  it  is  hoped  that  early  In  190$  tha 
iiistall.itlan  of  thn  netivseary  apparatc^  will  b#  (V)mi)lclc  F.ir  Jirwt. 
■■  irrrnt  work  cr  lls  havi'  been  id»l«31'-d  with  a  .'aiiiiclty  of  l,l>iO  aniptTcs 
and  u  plug  board  and  resistance  has  been  fltlad  up  for  the  purpose  ot 
regntaling  this  current.  There  are  three  KalviO  bohknoes,  with  capacities 
up  to  600  amperea,  connsoted  10  a  board  wbkh  enables  any  one  to  be 
put  in  circuit  as  rniuirwi.  A  water-cooled  manganin  tube  resistance 
capable  o(  carrying  1 ,000  amperes  and  dropping  i  volt*,  has  been  oon- 
stnictcd  at  tho  f,a1»rat.->ry.  ft  hn.'i  b<*n  made  iipt'cially  nun-iad jetive 
with  a  view  lo  its  enijilo'.  ment  for  allorTitttiiiK  '  nrri'iilp,  Overhead  leads 
have  been  brought  across  from  the  300  volt  battery  in  the  phyaioa 
building,  enabling  steady  eurrento  to  bo  ohtoiliad  tor  voltmeter  ealibra- 
tion*.  Thi;  iNO  vott  supply  of  tha  Twiobanlum  Kleotric  Suppiv  Co. 
has  also  been  brought  into  the  room,  ao  that,  if  neooesary,  diiaat- 
eurront  preaanres  up  to  800  volt*  cun  be  obtained;for  commercial  testing 
parposes.  For  alfernEUinK  current  meaaorementti.  thre*  fleetrometere — 
voltaitter,  wattmeter  and  ammeter — of  the  Addcnbrooke  tj'pe,  ha?<-'  been 
bought,  together  with  a  switch  box  (or  tlui  calibration  of  the  inatrumeDt*. 
4 M?iB BvMiiiUilo*  «liiMlir*i^itburnaiieiilar  aaolootSI  iMbm 
ladin  wiU  tana  Ao  atandard  tot  allamftM^-enrraol  voltaga,  all  Omoo 
instmmants  being  so  arranged  tliat  they  can  be  obaerved  at  the  same  time. 
Three  step-up  transformers,  giving  from  1,000  to  10,000  volts,  have  b«an 
kindly  presenter!  hy  M«**r*.  Siemens  Bros.  A  Ca,  who  also  gave  the 
motor-gen«rKtor  ir.stallad  last  year.  In  addition  to  these,  tliree  stop- 
down  tianaformers  have  been  ordand  Irom  the  BriUah  Eleetiio  Tnna- 

to  MM  HDMBM.  A 

■r&e  Labontoay  lor  OM  ia 

tbii  deportment.  Tbc  following  apparatus  has  been  kindly  presented  to 
tllG  Laboratory  for  use  in  thia  department  :--Tlira*  step-op  transformers, 
B8  Bno.  *  Oo.  ond  ooo  galvnaowatar,  pn- 
AOo. 


niaoanlnd  Mao 
■aoMbrlAm. 
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,  During  tbe  pattt  ywir  ■  li-ctricrtl  rc^arcli  work  od  behall  of  tbo 
Bn^UMMOg  Htuidardi  Cominict>?e  hns  been  in  pro<!Tea8.* 

Thfrnwmelry.  {ftr.  liarlfr  nntl  ^h.  /rii  ,  ,  1 
AVif  .)y  I'l  .<  Inilailrri  -  Bj  tlie  kindtu:  wif  tlic  Camtiri  liii-  Scii  nlifio 
lutiument  Cki.,  tbe  old  CklUedftr  iMorder  used  in  the  high  tempentnre 
•NipHjnD  af  Mwdaid  inalranMnta  haa  Imcb  auhund  to*  flue  instra- 
naot  el  fh*  htMt  iwttnm.  e«p«Ue  of  beiii«  omi  rnbet  u  Whektstone 
bridge  or  potentiometer.  The  'ilO  and  ^HQ-N-olt  dir«ct-eurTent  mklnv  u( 
the  Twickenham  and  Teddington  F.leclric  Supply  Co.  have  been  broaght 
into  the  labnralnrT,  Rt>f5  «  ^pri-iallv  .Tr-i;!;-"  i!  5wit<-!;1>c:irfl  unA  convenient 

have  bvcn  to^lailfd.  ArrangE-iiients  biivi:  i^lso  bttn  RUHlc  hj  whieti  iatig« 
currents  ma;  be  taken  from  the  cpeeiivl  tlwUMMttlrta  MCatnulator 
batter;,  and  the  prenent  large  regulating  reiilaUniaea  Iwrcbeen  Bupple- 
iiirnted  by  addition  of  a  set  of  water  tubra,  capable  o(  eaailj  carryini; 
500  ampere*.  Amonx  the  sew  apparatna  made  or  Oited  np  in  thr  d«part- 
mrat  may  be  m<>ritio»ie<!  ■ — Five  wirp  f<'!:"ft»nrf  fnrii(i'7i»i ;  n^vrral  carbon 
tube  furnac^-1  .  one  l.ti/c  m  r.  furii.ici:  ^■f  thn  Mn]-.5ua  tvjte  ;  ;hre'!'  nt'n 
tliennometer  i.utri|i»ii«uEt  l>aib>i  of  vtiriaua  lotma  ;  one  bath  tor  temp&ra- 
tnree  to  -  hXTC. 

lieti^arrh  Work. — The  chief  research  in  the  departmeut  lias  been  tbe 
eommencement  of  a  atudy  of  the  reeiKtuncc  and  thermo-akatriB  piaperties 
of  solid  electrolytio  oomlncton,  Kuoh  as  are  used  in  Dcniat  lampa,  with 
a  riftw  u>  the  design  of  r  .'iv;-:pn:  of  eli^cttit:.*!  lii*:h  Ipmpt-rtifim'  m/'iirMirtt- 
mcnt  biiirtij  on  aome  of  the  ptoi'L-rtic'.  ut  Ihi  r.r  tii.iicnftU.  (Vitain  &\'f  A 
ratua  osehil  in  ibe  prepiaratiuii  Ui<:  ini»t«rinls  lu  qaescioo  t^irconia, 
yttria,  to.}  ma  puremaad  from  the  Uritieh  Ncmst  Light  (Ltd.), 
and  to  Hr.  BoJomoo,  Ignuerly  with  that  company,  we  are  indebted 
for  much  valaaMc  information.  Tubalar  electric  tumaccii  tutw  been 
constroctcd  capable  of  continued  ume  at  tcmperaturu  well  abore 
a.OOTC.  Ht  me-.m?  nf  thp-so  fnriincM!  nnd  n  nunitior  of  ih'jnjiij- 
junctions  of  wijtly  fijiST<TLi  [iiop^.  tln  a.  wl.o-fl  KM  V.  in  X>-.tii\-;  iif  the 
(tandard  temperaturt!  scaio  up  to  l,;A)irC.  had  been  rir«viou»lydet«Tmuied 
by  asMiadaaatpariaons  with  the  laboiatoty  standardn,  a  careful  deter- 
nuiiatiaii  of  tlia  melting  point  of  platinum  was  made,  using  six  different 
janetioDs  for  temperatorn  mvAvori-ment  and  four  different  aamples  of 
pUUinom.  Tbe  reiwltii  of  tbe  ditferent  deteniiinationii,  which  were  clo«ely 
concordant,  bi- iit:tjli6hijil  ehoitli'.  Thp  exiah-nn',  ut  hl)/h  iJ  inpiTii 
turcB,  Cif  UiT^::-  Ihurnio  cltcti  ic  (urors  l>rt*i  i  ri  rod-  nf  th<  %-urj';u-<  c-artln, 
marda  np  and  treatcid  m  uirditmry  thermo  jonetionB,  haa  been  securely 
aataWUHA  brdiiect  electrometric  methods,  and  the  apparaHM  iM«eHai7 
lor  •  4alldlM  atady  of  thvse  phenomena  ia  in  conr<e  of  conntrueCion. 

Tkirmo-Jtmclio>u.~.K  number  of  oomparitons  of  tbormo  janctions  of 
platllimn  irith  various  platinum  aJloys  of  accurately-known  compoaition 
were  msdf  with  the  collabontion  of  Mr.  George  Matthey,  F.B.8..  the 
re  lit-  >l  »)iic  li  are  nearly  ready  for  publication,  and  a  conKidrralile 
number  of  melting  and  boiling  poinL*  ot  varktts  labaMneei  hava  been 
iiiliiiiiihiail  to  ua  aa  iaad  pomta  Id  U|}i-taB(a  Hummutif. 

\,    I'li'iloittfUij.    {Hi.  PaltfOH.) 
V'-l  Il  -rf  .    !rivf!s1ift3t-oTi5  mi  W.t  10  i.  jn  Hwcourt-rvntane  lamp, 
whivl.  wtri'  hfi;ui)  in  tlio  latfr  par:  u(  I'KJ.l,  hiivfi  I'ocn  completed  daring; 
the  past  year.    The  fi.llowinK  forsiiula,  showing  the  ^'ariistion  in  candle 

Ewith  humidity  and  barometic  preBsute  has  \m-ri  UmnA  fx^te-.-.\\i\n 
and  enables  the  standard  to  be  a.ie<l  in  photometric  oumpuisoim  in 
the  teet  lamp  is  unaffected  by  atmospheric  conditions.  CandtS' 
powar  -10  +  0  06600-1  -OOOATCO-  »>;  where  f^lltiee  of  moLstuie  per 
mhic  metre  of  pure  air.  ?  Iian  inclio  prc~,3urf  in  mi!!imeti#S-  C:in- Im.- 
b«n  taken  in  the  sttlmu  np  :in.l  ■.ei^ulation  ■  ihc  Unip  as  well  i\s  \k 
tborouRh  veotUaUoD  of  ln«  photometer  room,  and  a  standard  haa  yet  to 
ba  fraud  vfeiali  aosMMB  aiaal  nftodoaihilltr  with  nalieltr  and  ease 
of  If  fi'«fp'^ttyifn 

Special  attention  has  been  paid  to  tbe  campariwQ  Of  aaUD  Pantane 
lamps  by  different  makrr*  a^inst  the  N.F.I,,  ftandard.  In  oriar  to  detei- 

tsiineths  (-xt.-nt  ot  posiMblc-  vaiiatiorih  in  t):r  enndle  power  of  tamps  madf- 
v..  tin-  fp.L'Cilicatinn  ol  Ine  M:'trn]X>lit;in  (,a5  licferfi -..  Tlic  variulii.ii  :n 
any  two  lamps  has  been  under  1  per  cent.,  and  in  inoit  cave*  the 
AfleMOaa  it  naa  than  |  per  oent..  a  rexull  which  has  justified  the 
adaptfon  af  tbia  lamp  as  •  lUndard  of  illumination.  A  n amber  of 
utandard  electric  glow  lamps— kindly  presented  to  the  T.Bboratoj.v  ly 
the  Kdiswan  Corojiaoy  have  been  carefully  conut«w«d  aK»i«<<>  I'  f 
pentan?!  lamp,  Rnd  now  form  tlie  working  standards  of  candle  power. 
They  biivc  \mn  re-compared  from  time  to  time  in  order  to  see  that  no 
Tanatton  has  occurred  io  tbair  i'ltttninating  wnrar.  later-oontparMoan 
juva  baan  made  bgr  maiaa  cl  (law  lamga  lAib  tba  Maiiooal  sftodu^s 
Bniaan,  WaaUngton.  ttnd  llie  Blaetrieal  TMlIag  Labontorici.  Ntw 
York,  as  well  ita  with  tbe  lleicbsaimtalt.  Further  inyoKtigations  to  deter 
mine  the  ratios  between  the  standards  of  candle  power  acoepted  in 
America,  Germany,  France  and  (iri  nt  Uritain  lur  now  hmny.  mxli  r 
taken  In  addition  to  tbe  tests  he rt  nit  tiiione,]  cnin[iariiiiv,  t<  ;-t!i  \t.  i> 
made  on  two  syatsma  U  stnet  lighting  to  (tctcnume  tbe  illumination  i<t 
Iba  abaat  gmm  by  laa  aadateobia  taupa  mpactively.  For  this  purpotso 
a  portable  pbotonalar  was  eantlnwtaC  tbe  itandnrd  lM»ng  a  previously 
calibrated  electric  glow  lamp,  run  off  a  portable  buttery  of  accumulators, 
the  voltuKe  on  the  lamp  being  varied  and  Ihi-  photometer  bead  remaining 
fuH-  Mraenrf'mcrjtfl  wert-  luniv  ;it  niKh'-  om  foui  .sfpuriitu  oti-i.-.ii.ii!)-  in 
sti-'t.-^  lifihttd  h\  l\\f  Iwu  Nyst<;ni».  Tlirougliou'.  ^■I^att-r  part  <  [  1  h.-> 
year  tests  hare  lieen  to  progreee  on  liO  electric  glow  lampn,  to  determine 
wbatbar  tba  avar-mmiinf  mtbod  of  taaling  lanpaia  aaj  ^tfde  to  their 
perfamiaata  when  nut  ander  Mtmal  MBditkna.  Thnaii  nmnmii  iindi. 

'»  ifh«m«eirMaii  rar  Mimh  IT,  ^  8M.— Ed.  if.] 


which  were  complettf.'!  in  Nmr  mbcr,  conipiipe  upwards  ot  5,000  individual 
candle-power  obianrntione.  The  watt*  per  mean  spherical  oanillc'power 
of  each  laaip  IMta  obtained,  after  which  some  wm  overran  and  others 
sabje«l4<l  to  tba  tal&auj  life  MM,  a  oorapanBon  being  made  between  the 
twooMtbodaaBlhabaiiaol  waitUaoaamBadparoandlaatthabMiMtae 
of  thaUfaof  aoabtaBtp^ 

/';</Mi/iai<'nt.-~In  Jtue.  the  dSCMoU  supply  from  Taddiogton  was  in- 
stalled, chielty  for  the  purpoaa  of  generating  alteraatiag  oorrent  for  life 

te«t».  The  motor,geB<>r3t<ir  wufi  erf-;tcd  anJ  in  woikin,?  order  in  .Tuly, 
and  »n  automatic  altcriuvtnig-curTf nt  \oltaKe  riRuLatfir,  aciual#J  by  two 
retnys,  was  devised  for  the  parpoM  oi  kcctiang  tlte  pirs*sttt«  on  l^iapa  for 
life  test  adjusted  to  within  ^  pnr  eent.  This  has  been  workiofr  satistae- 
faotorily  night  and  day  daring  tbe  remainder  of  the  year.  A  Berry  trans- 
former, made  by  the  British  Electric  Transformer  Co.,  supplies  current 
for  life  tests  at  any  desired  voltage, 

A  list  of  apparatus  deriimud  unci  pnnstr  ictr<l  in  thn  luboTntory  ineluds* 
the  following:  Attnahim  nt  to  uholoirietcr  btnch  for  luea&ciriDg  caodle- 
r>ower  distribution  round  glow-lamps  :  lamp  rotator  with  mercury  oco- 
tac  ts  made  for  oie  with  ajmimiMrter  bench ;  antomatic  voltage  regolaior. 
I  he  foOowiog  apfMiatiia  aaabeen  kindly  presented  to  the  Ijaboralory  for 
use  in  this  department :  Flicker  photometer,  presentrj  by  Messrs.  Alex. 
Wright  di  Co. ;  lamn  rotator,  pretented  by  tbe  British  Thomson-Uooston 
Cii,  :  flircc  itundard  lamps,  Fl-:>minj»-Kdi.-,wan  (mttam,  preeent«I  by  the 
Kais',van  United  Electric  Liglil  Cn,  ;  nu  stundard  lamp»,  jire.nentid  by 
th<^  Electrical  Testing  Laboratories,  New  ¥ork.  Appaiatua  bought  include* 
tii<  tMovtai :  SlasdNd  «aa  autar,  i»b  ipaamar,  Sj^.  adjutabii 
iriuistonnar. 

Stmm Haiawtb.  (,Vr..r<]jtv-ninR.) 

The  first  piece  of  WNk  nndartaken  in  this  reaearch  b  the  fli<iiHiiM 

tion  of  thi  .>)pt'<''lic  bitat  nf  itiipi'rhiiiated  steam.  The  method  adopted il 
th«  liirci-i  tiiciL^^ini  nifni  nf  the  h<.-at  oeoeseary  to  raise  a  koowa  weMlof 
Kii-nin  fi  nrn  anii  'in;  tempcr.itiirej  chosen.  The  steam  is  heated  b7  an 
t  'ctnc  current  .'.nwiu^'  tluou/.'h  a  cuil  of  wire,  and  the  energy  needed  la 
mcaiuieU  by  tac!iuiiiof  an  accurate  volt  and  ammeter.  A  temporary  appuatoa 
was  coostTUL'ted  in  oidtt  lotaa»  Ula  aMthod  and  alMalaaenaapirnBiala 
values  for  titc  spccilio  beat.  TUa  ma  in  tlu  dut  inriaaaa  promad  with 
mercury  in  glass  thermometers,  Tnese  were  found  to  give  con<iderabl« 
trouble  owing  to  the  continuous  ebanget  of  ^ero  they  imdcrwent.  in  spite 
'^r  &  tt-ty  thninuxh  annealing  before  tisr.  At  the  beginning  of  the  year 
it  ua  linn  (  fore  decided  to  provide  tbe  outlit  for  measurement  of  tbe 
teffipcrattirce  with  pUttnnm  reaiatanea  lhannometen,  befwte  continaing 
the  «naiiiMat«  Thana  lhaiwoniiliara  am  ooiiiilniiilnd  !■  fbt  t— i'  -rj 
with  fine  irfre  voand  on  nioa  InuMa,  <ba  rarialaiiee  biing  aboot  2-6 
ohms  at  OT.  The  thermometors  are  enclo««d  in  i^teel  tube^  lent  in 
external  diameter,  and  tltese  tubee  are  placed  directly  in  the  steam.  Tlie 
brldp'-  r,9r^  for  mi>ri?iirinp  the  re?Htance  is  of  the  type  ii»e4  by  Prof, 
t'.illtr.iiar,  nitli  -.my.v  njiKiiiji  atii-n^  m  detail  to  suit  the  special  droum- 
stanoea.  X'fae  slide  nitv  i«  .SOcm.  long  and  about  \  ohm.  resistance.  Tin 
bridge  onit  la  thii  rhanio  nf  inaiilaniia  ptiiiliinnil  bj  a  shift  of  ^om.  on  the 
wire  (- nearly  (Nil  ohm.  1  Theootlsin  wrieawHltone  end  ol  Uie  wire  are 
»50,  .'if>  W.  r,n  .',0,  !W.  m,  'jO.  unit'!  r*-^p<>ctivfly.  This  with  the  tlrst  coil 
only  the  tv.o  nxml  pM-.i:,.  (i  (  n;,,]  iiiii  l'..  an;  both  .;n  t'lc  -lide  wire,  the 
"  fundaitienlul  U.:  i\>i\  "  ■•!  i;:.  th'-rTti  irnctcr-  h*AiL',  .idjusted  to  he  100 
bridge  unit?.  Thi'  :(;lilition  ::,f  each  <;'jil  afttrv.iinj>  i  x^.^eh  »  shift  in  tbe 
potiition  of  the  slider  of  one-half  tbe  length  of  the  wire,  to  that  there  are 
au-ayatvopoaltiooawhan  botaaea  aaaba  oMaiDBd,  This  gives  a  vety 
I oiiveolenl  «»adi  of  the  aeeanui;  of  the  brfdfie.  For  these  cxiwrlmeni* 
two  lempcratiiTPB  air  nlwnys  re<iiiirei),  thnt  r.f  the  inlet  «l<?ain  arJ  tS.it  o( 
tbe  outlet.  The-se  niiy  ditTcr  hy  a  lasK'f  '|U.intitT.  and  m  r>rJe(  t.>  .^btiiin 
them  quickly  it  was  necesuary  to  duplicate  iome  partis  of  tbe  hrid^.  This 
was  done  by  providing  two  copper  ban,  one  eonneoted  to  each  ot  tl>e  oooi- 
pennatlng  Wis  from  the  thermometers,  ami  to  each  of  which  any 
number  of  the  coils  can  be  connected  independently.  Two  sliders  are  also 
provided,  one  for  each  thermometer.  A  six.pole  mercury  cup  switch  is 
provided,  roakintr,  with  mi-  ''liifl,  tli<-  cin  i:it  throuph  eithir  thi-MMmtt^r, 
the  corresponditt^  i  r>rnpi'n-oilini>  Ic  nl  with  the  coilf  arrwigvd  snd  tl* 
corre^nding  slider.  Thus  the  coits  and  slidwrs  are  always  set  for  each 
temperatnre  and  either  can  be  read  by  shifting  the  switch  late  ona  |liiaHiHa 
or  the  other.  In  the  same  box  is  placed  a  thenno-eleetrie  key,  a  aariaa 
rcxistanoe  in  the  gaKaaoinelarciioimwith  a  turning  bead  and  a  battery 
switch  and  reveiae.  Tbe  onlfdatached  parts  of  the  apparatus  beaidea 
th*  thermnmetPT?  are  the  galvanometer  and  battery.  The  co:li  are  all 
of  man^iarnn  k'itc  .-4)  that  temperature  changes  io  tii>t  aflt<t  the 
r«  sding,  and  ihv  tx>rita«t«  arc  made  by  lam  mercury  cups,  so  that  troaMo 
with  contact  resistances  does  not  occur.  The  whole  of  the  qpHlMa  hM 
been  made  in  the  laboratory  workshops.  As  the  tbeiUMlilUian  aaa 
adjust !'d  t  >  (he  bridge  nnit  the  readings  are  diroct  in  ptatiman  dapeaa, 
eonv(;rsinji  tn  ;t?entigrad»  digneN  being  made  afterwarda  by  meaaa  of 
tables.  Ttie  hri'liic  hfli  proved  very  handy  in  U9*,  and  with  a  •ensitive 
galvanomcler  of  ij-nck  i".  i-  po-i«ibli'  ^>  Likft  an  obaerration  of  eiwh 

temperature  within  10  eeoonds.  I»unng  the  preliminary  tests  it  waa 
found  abaolutely  necessary  to  have  perfeot  oaalnl  vnt  lha  beaMng 
current  To  obtain  this  a  large  resistance  frame  haa  been  oOBatrnsM  lo 
the  laboratory  workshops.  The  main  frame  contains  9i  coils  regulating 
the  current  from  £  to  'JO  amperefi  and  controlled  by  a  30-point  turning 
licAd,  \  fw^nii  li.iminf.:  head  witli  90  points  is  provided,  one  Wm 
of  whu  li  ccirrriupHi  is  t)  thr  shift  of  one  step  on  the  fir^t  hea.i. 
Thus  nearly  1MM)  steps  are  obtained  between  6  aind  90  am^trta.  Tbe 
head:)  are  of  special  design  to  ptaraot  ttf  tttm/l^  ba  oaalaet 
resistance  aflecting  the  adjustment.  By  miam  Of  fUa  tesWanoe  the 
watti  in  the  circuits  are  kept  constant  during  any  experiment,  to  a  fixed 
reading  on  a  3,(IO0.watt  wattmeter  obtained  from  Messrs.  Elliot  >k  Co, 
Daring  tba  Tear  iBm«>TameB.ta  have  bean  aiada  in  the  iaaala^  of  Iba 
heatfaigaoa  Ikoaa  (fiaaua.  Sha  anpaAaataria  no*  Unad  «llh*i^ 
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M*,  ud  tha  leads  Iwt«  been  entlooed  is  gUu  tnbe*,  a  wtUfactorT  ttetun 
{ointkiwii^beaBdoTiMd 

llMftnmial  pMdtfoii  of  the  Laboratory  dariiig  lb«  «MH«r  part  of  the 
yttrmM  •  eaam  of  some  wiriely  to  Oie  committM  ;  Ihe  InrKf  »ilditMns 
made  to  (lin  doDation  (und.  wliioli  b&s  riii*n  from  £1,124.  3s.  to 
£2,318.  13e ,  and  the  iiier«aM  ta  Uui  work  dariDg  ttie  latter  f»n  ol  iht 
tmr  hav*.  bowaver,  turned  the  loat  which  wm  ttand  into  a  baJanee. 
Tht  «X|ie»di(ura  doring  the  yeu  baa  bean  £lS;ttT.  It.  7d.,  and  the 
Modpla  £12,7$li.  a*.  ML.  ihowtBg  a  balance  io  faroDr  of  the  oommitteo 
on  ill*  y«ar'»  working  of  £496  Oi.  3d.  While  this  reralt  ia  aatiBtaotor^, 
the  eommittcp  rralis<>  it  i.-i  i1ti<>  in  great  meaeure  to  t!ie  f  fToi  ti  made  by 
tJie  Hpecial  I''iind  couiinilte*  tn  incri-AM  tb«  donitliun  li-^l,  siul  Hint  sueb  a 
•oane  of  inoome  i*  naoiaaaril;  a  preoarioiu  oat.  la  addition,  a  turn  of 
MIJM.  Ufc  M.  kM  kna  «nt  m  idiiipBMm,  mi^r  of  pnviout 
MonnflMtouofinoaan.  Tfiit  tohnw  ti  mnr  f  <  Hi  9a  ii  m  iini— 
£2,379-  9b.  lid.  at  the  be^nniag«f  ttejw.tal  Oil  InvlniMAilaiiatioo 
of  £8.000  and  £300,  the  baUnot  ol  ft  dOBMiOB  «l  MOO  ttWgmUfAr,  made 
rK>?nt1  J  for  new  niulpunt. 

The  Hooree*  of  inooiM  hfttt  bMa  M  vndir,  tad  may  ha  onipinil  «ltb 
the  receipt*  in  1908. 

ton.  vtot, 

Goremmnit grant    £4.000  0  0  ..  tUJOM  0  0 

Oa??i(it  fun!   4t6  J8  2  ..  153  14  4 

Punatinnii  anil  «iib»criptianil   1.134  3  0  ..  -J.Bl:)  IS  0 

ChM]t<nt  for  worit  done    4,347  V  H  ..  5,6-Jo  1(1  U 

Charn  for  commiaiionB  for  foreign 

and  oidonial  Oovenuuenta   255  2  (i  318  1  k 

UiMdlanHUMOtlpto...   M  17  S  ..  41  IH  j 

£10.200  4  8  £12,TS»  8  » 
In  eetimatiDg  the  reoeipti  for  work  done  it  mait  be  remembered  that 
a  large  proportion  of  the  donatiriti:!  and  ..uti-criptiona  some  from  te«h' 
nical  and  learned  ■ootetiea,  which  i  \p«ci  cuntriboUona  in  retarn  in  tlie 
lorm  ol  nacMoh  work  of  importiuice  to  their  me»b«».  Io  «gia«  oiacs 
tha  aatMl  maawh  la  ha  carripd  out  ia  afaeMad.  That  aoaw  laqa  part 
oflhaiotaoriptiMia  I*  mJIt  paTmeni  Ibr  wwA.  In  tha  xajjMrt  for  lt03 
•om<>  account  waa  given  of  the  preliminary  steps  taken  to  bring  the  needa 
of  Die  Laboratory  before  the  Uovarnmeat,  in  view  of  tlie  fact  that  thv 
Hvc  ymn  for  which  th«  prant  of  £4.1100  wiyi  tsMde  lapsod  in  Sepl<Mnlw-r. 
I'.'Ol.  In  iicouiduiici-  Willi  a  riinn-st  (i orn  lln^  Treaaury,  Ihr  itm;mitt<r 
prepared  tor  the  Hoyal  Societr  a  detailed  iwhriiR'  for  carrying  on  the 
iron.  TUa  waa  rataiitlad  to  tha  Uovamaunt  and  diacwHNHi  at  a  m«rt- 
blff  fD  iba  Chaneellor  of  the  Excheiiuer'a  rooin  tn  July  Uat.  A  reply  has 
bo«n  received  from  the  Lurda  Comralssifmcrfl  ol  Hi«  Majealy*-.  Ticn-ury, 
in  which  llicir  Lord.ihips  i  ipn-ir^  tlipir  midinr.iM  Io  place  on  tlm  1''.>1ji:iuH!8 
an  increaaed  j.;riint  in  provide  fur  an  augmfnUlic-n  in  the  nniiiti'  r  and 
aalariea  of  the  slatT.  The  annual  uTsnt  for  lI'LVVi;  lb  lu  be  1'ij..'.imj,  an 
increase  of  £1,600,  uni  iheiii  XiurdsLiika  uill,  ui  additii-^n,  be  uililiiig  ui 
eon*ider  whether  thia  i am  ol  £5,500  alioald,  in  the  Eatimatea  for  190A.7. 
ba  further  increaaed  by  a  «am  not  exceeding  £fiOO  a  year,  making  a  total 
of  £6,000.  Tlie  mfmnmuduui  yf  llic  i;<>rnmill<c  iiAso  pniiitcd  nut  the 
need  tor  capita]  n  .iiurf  m:  now  I'tiihtjnK^  iind  t^tiupnii  tit  of  u  Hum 
approaching  CiSU,0<N».   Wuh  regard  to  thia  their  l^»rd»hip»  wnt«  :— 

"  With  every  da«)r«  to  develop  in  tha  public  interest  tha  reaouroes  of 
the  National  Physical  Labioratory.  my  Lorda  fad  that  thia  somewhat 
exteoaive  programme  is  one  which,  having  regard  to  tha  Ananclitl 
aiigeneiea  of  the  time,  and  tba  numeroM  iamaBda  on  tin; 

Exchequer,  can  only  be  tsarri^d  oiit  liy  Wini;  itpri.'»d  oicr  a  nninln  r  i4 
yearn.  They  will,  huwuvcr,  Ix;  prtpjirwl  In  u.-V  r»rl;iu:ii-nl  for  an 
additional  granl  ot  £5,000  for  lU06-<i,  and  they  hope  that  for  lour  or  five 
yaaiB  to  oooia  it  aMif  bapgalUa  to  pn*Ue  an  aqoal  amount." 

In  nply  to  a  teqnaat  nMB  tha  Boyal  Society  tor  an  exprccsion  ot  their 
opinion,  the  exeeaUve  oomaUttae  have  asked  the  preaia<<nt  and  oouiicil 
to  ooovey  to  their  Lordi<hlpt  their  tfaanka  for  the  ioorcaaed  grantt.  They 
have  felt,  however,  bound  to  obaorve  that  the  auiu  of  £6.000  per  annum 
falU  eoniiidciably  short  ot  the  amount  ot  £10,(M)0  which,  ma  they  pointed 
oat  in  Itiur  meiDaiaiidam,  will,  in  tbeir  opiniaa,  ha  nltiatalely  neoeadary 
la  illaihaiiia  tbo  Aatiaa  nUah  hava  haw  laid  lyaii  tha  axevutive  uom- 
wtttat,  whlia  Ibe  Imr  ptried  otar  whieb  Oa  nwk  of  aauipping  the 
L«boTstorT  in  to  be  spread  will  make  ita  full  dcvclopucnt  nlow.  At  tlie 
saitie  timt!  the  ni;nnnill<'i-  gratefully  realise  that  the  additional  roBourcea 
tliua  pliLciMl  at  I  heir  di  vposai  will  enable  than)  at  one?  to  ext«n<l  their  work, 
and  tlnjy  cannot  dout-t  that  the  public  utility  ol  the  upt-raiiou^  uf  tlic 
I.abncatury  will  ia  futuii:  eatabliah  a  claim  for  further  a«ait>taJi6e  ftom  iiui 
Majesty's  Oorernment.  Since  the  raeaipt  ol  Ikia  ttpljr  tha  oommittoe 
have  had  under  oonsidaration  the  quanon  wUoh  of  tha  astaaaions 
deaoribed  la  thi^  ntcincininduni  is  the  iBOal lll|lllt(  aud liavo  daaUad  to 
obtain  platu  aoil  tenders  fcr  two  new  boildiBti  to  bovaa  Ilia d^pBitiHnti 
ot  aiaotrataeimica  and  matrology. 


lOvhaal 
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BooKi  ■Mamn. 

Wt«ial»l»ratwftdaHiH^ii(phuiii.) 

of  tiu  Soml  floeialgr,"  Td.  UmXT^  Noi.  MB. 
BaniaoiiASooa.}  9a. 

"  Dritiah  Standard  Specification  and  Section*  of  IlBt>bottaiao<l 
itailway  BaSi."  Beport  by  the  EiiKiuoeriiig  Sutndaida  OamUttoew 
(Lomdoot  €raal|f  Loekwood  *  Boo.)  10a.  6d. 

.  "HaaiiMmth  Snmialpidlft.''  Xt  40 Itactnittbtl^  porta,  ttttl, 
j^mdim^^lSiia  Amalgamatad  Pkoaa  QAL)  aai  Thomaa  Malaoo  k 
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UY.        Vi.  U.\RDORI>. 

(Oentimietl  from  page  HfS), 

Tarn  BnmAiiCB  FBmaci. 

In  tliis  tvpe  of  (umaoo  tho  boat  ia  mioifttad  by  tko  ; 
ofiered     the  whole,  or  ft  portioa,  of  ino  fiiiaft«a  ahaqp  to  »  veiy 
MworfUalaotriaaanaBt.  ItlaboM  repreaantadtgrtbaBfcoqbaiia 
Kdkr  fiiunaeaa,  wMdi  aratrntli  employed  eonnnoiaallylBlheinana- 

taoture  of  Hteel  and  aOoya  of  iron. 

The  H^rouit  I'lroctu. — The  Ileniult  fturuace  for  the  luanufiicture 
ti  atad  kift  haoa  in  aaeoovfol  mantkie  iww  fbr  aovaral  jmio. 
Ono  440B  ftimaeo  at  Eortlon,  w  Bwedaa,  and  a  aomawliat  amallor 

furnaco  at  f  .i  I'm;',  in  the  South  uf  Franco,  arc  producing  atoot 
coiatuerciidls  nn  u  considerable  xcalo,  and  of  the  highest  qualify. 
Thv  funiiu'c  kIiowii  in  I'iga.  1  and  U,  taken  from  the  Canadian  corn- 
uiiwtun  report,  in  a  tilting  furnace,  so  far  aa  the  construction  of  tho 
Ixiilv  iif  thf  fmrtiW-  is  conrpnipd.  very  pimiliir  to  that  of  thr-  well- 
kmjwn  WdlMinn  iiinl  (  amplK-U  tillnii^  fnniiict.    Tl'.f!  funiai-f-  lit-arth 
IS  b;iiii''  In'.dl,       in  tin'  ordinary  Utait;  ai^vn  hi  iirth  princes..!,  and  two 
inr^'i'  nirftrodii-  p'l-i.-;  vtrtiially  through  thf  rnof,  an  i  cm\  !>e  raised 
ur  Jt^wtrttd  eifciier  by  llttild  or  antoniAticaU\  i>y  a  t.pM'i«dlv  eon- 
Htructed  regulattnr.    An  alternating  current  of  4,000  oniperea  and 
110  Tolls  is  used  at  I*.  Pra/,  and  the  iuteosit^  of  tlio  current 
rf-r-ff  ijatm^  the  bath  is  regulated  b;  inoreaaing  or  daetaaalng 
the  wiotii  of  m  air-gap  botweon  tho  oleetrDdoa  mm  tho  alagliaa. 
The  section  of  tho  COM  balwecn  tho  e!««trodes  \*  tuually  nindo  of 
bronxe,  in  ordor  that  no  magnetic  circuit  may  snrroand  thorn.  TIlo 
electrodes  may  or  may  not  i>u  wnCvr  jackclcil  when'  itiey  pass 
through  the  roof,  but  watrr-rooliiig  not  only  incroascs  tin'  lile  of 
the  f«rii«<^  and  clrftrodc*,  but  eimlilos  a  considerably  l  ir^t'r  ontpat 
[n  )>!' <ji>tain<  d.    At  tlic  d»to  of  luy  visit  tho  Kortlorn  furnace  naii 
wati  r      ki  ti-.l  i  In-trcdt  s.  while  the  La  I'raz  furnace  liad  nnt,  Hnt 
tin  l.itii  r  lin:<  ^nn  i  i.i  r-n  prnv  idcd  witli  ttiuMj.    One  very  tji  cat  ailvan 
tMgo  votiiieeted  u  it.li  Uui.  {urii&ee  is  that  common  steal  scrap  ot  good 
average  Mualily,  such  ati  har  ends,  rail  ends,  &c.,  oin  be  converted  into 
stod  of  tue  liighuat  ijuality,  and  it  ia  not  necpaaary  to  iitie  wi  cxccp- 
liooaUypanoclugh-priwaniftterialiaa  in  the  indudioa  fitmaoe.  llio 
eaaatMuHoii  of  1^  tamaoa  ta  aneh  fhat  it  enables  the  iniiHirities  in 
the  »crap  iiWl  to  bo  laadUy  removed  hv  the  addition  of  tuitablo 
fluxes,  and  tha  alftg  can  bo  poured  off,  and  a  now  «lng  mode  at  wUI 
to  further  romovv  any  rciuaiuing  itiipiirilieH.  The  fumno'  is  cliiirgud 
by  throwing  the  scrap  iron  or  stotd  on  to  the  hearth  ot  ilu-  furtutci- 
through  tho  doors  at  the  cud,  and  the  olectrodt'S  arf  tin.  ii  lowered 
Hufliciontly  to  ostabliah  tbo  electric  cum n;.  riiu  <.'iirr<  nt  passing 
thrmi^h  Ih"  ehnrs^  (rotn  rrne  ftlcHmdr  to  tiic  ulber.     In  lln- early 
Bt.-i:,'-.  H  uf  tin'  In  ,it,  when  thi.'  c:iKir^;o  Ik  iiitltm^'  duu  ii.  the  uleitrodps 
aiti  gt.-UL<raliy  in  contact  willi  souic  parts  of  it,  and  tho  energy  is 
largely  absorlMd  by  tba  nnmoMMia  lii|^.iaaiitanBa  aantaola  and 
BuiaU'area  between  the  piooea  Cuming  fha  diftitfta.  Diving  thia 
poiiod  tbara  ace  great  variations  in  tho  toalataaoe  of  the  hearth,  and 
violent  flnotltations  of  the  current,  doe  to  tho  eontinnal  change  in 
contacts  and  disniptioa  of  tho  circuits  owing  to  the  melting  of  the 
different  pieces,    (iradnallyi  however,  tho  entire  charge  melts,  an 
arc  is  eAtAblialied  Ik  twe*>ii  each  clectrwie,  and  the  molten  iron  ami 
the  two  lurcH  alMorb  tin  ^i,  iter  part  of  the  energy.    The  position  of 
each  elcPtrodo  is  l  onir'dli  d  !>y  an  automatic  regulator  by  means  of 
H  siuall  nnjtor  at  ihn  l>a>  k  of  the  fiiniACe  Kcared  to  the  ua'chanism 
supporliiif;  tini  nb.'^.irvKie.    An  electric  mechanism  actuated  by 
v«naliuii8  of  ',';u'  vnltage  below  or  above  certaiti  predotermined 
limits  eoiiti  Ld>  tiK  motor,  which,' according  to  the  direction  of  its 
rotation,  raises  or  lowora  the  eleoliodab    Dnnng  tho  BioWng  alNga^ 
or  when  pouring  off  the  sUg,  the  aro  ia  HaMe  to  be  ahoiWnmitMi 
and  it  is  bettor  Uien  to  i«witcb  out  the  regulator  nnd  re<^ilate  by  hand* 
The  method  of  working  is  as  foUowH  :  Mi.ici' lain-onM  scrap,  with 
some  lime,  is  clinrged  on  the  furnace  hearth,  and  as  the  charge 
melts  further  additions  of  scrap  and  lime  are  ina>l>',  a  little  pure  iron 
ort  fK'in(» a.Mecl  when  the  metal  i-<t  ontirfly  lui  lted.  AftertheiMthhas 
been  niuht'n  lur  suini'  tmn-  the  fiirini'Te  i-.  tilteil.  tin:  .liag  poured  otf, 
and  tinally  raki.'d  ulT  till'  surface,  r.ntil  piartifallv  uotiling  but  metal 
reiuaiii^  in  the  (urrnic^'.    .\  ni'Vv  .sli^;  i..<  nnw  forued  by  suitable 
addiUoui,  of  ufk  and  Xlma ;  tlua  )»  juelted  and  kept  in  the  funiaoe 
for  some  time,  wlien  it  is  removed  in  Ibo  aame  way  aa  thv  first 
dag,  Aud  a  third  slag  formed  to  remove  tho  laat  trace*  of  impurity. 

in  tlie  case  of  low  afttbou  alMla  ia  now  addM,  ftnd 


the  nutai  ia  rcodv  for  pouring  int«  tha  India,  and  laandng  Into  tha 
ingot  mould.  NVfn  p.  \\\s,\i  caibon  atad  ia  Mqnind  at  tho  end  of  the 
operation,  "  cnrbuntc,'  a  iniztonof  pom  iron  and  oarbon,  ia  added 
ia  tho  Ituenaee  in  atieh  a  qnantitf  aa  to  giv*  tho  noroentaga  ol 
oafbonntulttdtBlliofliiiahodateeL  Owinginy  viartatLanw, 
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ateel  varx'ini;  from  0  079  to  I'lXIO  per  flent.  wu  made  wilhoat  the 
■1ight<>iit  diAicalty,  the  fornipr  bcin^  a  Apeeial  low  carbon  i>U-el  uned 
r  r  transfonnerB.  The  following,  t  ikf-n  from  the  C  uninliiin  n  poii, 
yiM-s  some  particiilani  of  the  eleclrtciil  planU  ul  L»  Traz,  with 
electrical  raeaMireiii«niH  taken  <the  cbar)^  given  urr  for  n  low 
carlwn  and  a  high  carbon  «t«ell.  TIio  usuid  cliar;^  wan  about 
thri-e  tons,  but  the  low  carbon  heat  wa«  a  very-  Bmall  one,  aa  ooly  a 
quantitjr  of  this  steel  was  required  for  a  special  ardor.  An 
mat  •nmnt  is  lutd,  and  is  fnantad  dbwOr  on  the 
MlHr  atllOirgllB.  Tha  illwaator  baa  16  pobi,  and  openttm 
at  9S0  revolntions  per  nioatei  giving  a  peviodicity  of  3A  cycles.  It 
it  a  revolving  field  machine,  with  horizontal  shaft,  and  is  directlv 
tonnect«d  to  ito  watar-whed.  The  water>wbecl  is  operated  with 
partial  i^ate  opeaing  at  the  beginning  of  the  charts  to  limit  the 
output  of  the  nltemntor  during  the  period  when  the  eurrent 
fluctuates  violcntlv.  b  it  wliin  cnndUiuna  become  more  stable  it 
is  (fiven  full  gale  upcniriK.  and  ttic  iiltemator  operates  at  full  load 
through  the  remainder  of  the  run.  When  the  funiaoe  is  tilted  to 
scrape  ofl  the  slag  the  current  is  taken  off,  and  again  (ipplied  an 
soon  a»  this  operation  is  <  <)mpleted.  The  electrical  rejMlin^,n  were 
taken  on  the  regular  switchboard  voltmeter  and  kilowatt-iuoivr,  (or 
wUehMwlilmMiHiMiildbtohtaiiMd.  Xkan  wh  no  laiBalar  in 
nlrffwil.  liwm  nn  tliliii  iiiliwlinn  nf  the  nnnnnl  fimnt  nf  nf  tin  |in  iii  ni 
actor  eooU  be  iMda.  The  '  "  *" 


Ch«|*Ma«eO,lbnh«lh.  ForldslelMl^ 


Time. 

VolU. 

Kilowatt*. 

Time. 

Volts. 

Eilovatta 

11:45  a-m 

MO 

4:45  PA. 

107 

•M 

IM  ., 

lao 

700 

5:15  .. 

105 

MO 

13:1.';  fjo. 

lis 

5:45   „  , 

110 

MO 

2.«  ,. 

110 

G.15  „ 

110 

SM 

»M  „ 

108 

SM 

6:4S  „ 

110 

MO 

4M  .. 

107 

MO  , 

BeginniiigeCnui, 
FuUgateoj 

End  of  niD,  p.m 
Length  of  mn,  total 
I  Toltage 


m.   11:4I> 



  7:40 

  8 

  110 

t  kilowatti,  partial  gate  opening   tU 

V«aa  Ulowatts,  f  oU  gau  opeaing    340 

Total  Ulnmlitens   I.S00 

Mean  bana>po«ar,Miple«p«b«    4at 

Total  horse-power-haOB  ••.•••••»<•  •   MM 

Total  horse  power-Men   >■.•««...•••••••.•••«..•..  M 

Oatpat  of  ingots,  kjlagcamnea   M41 

Bone-power-yean  per  ton  oil  ingots  (3,M0lb.)   PIT 

Coet  of  eleetrio  eneigy  per  lea  of  ingot,  at  41a.  Od.  per 

betas  powet-year   7s.  Id. 


A.  pxaricft  Mftnt  :1  K,  msniKtoil  iiUctmd*,  o(  mbkh  tbsr*  an  two,  pafrfef 

thicuiili  ri-Lif .  II.  huie  or  bunt  I>olamit*  brtcki;  U  .  (Ull<a  bricki  u(  ru«(  i  K, 
nnuDfU  banic  in»t«Tial :  V,  mot.ir  for  dHring  auUimallc  rwulator ;  T,  lersr  (or 
IhrowLof  m»tor,  l*. out  tif  action  :  /,  Iiand-wluc]  op>>rittln2  piiuoo.  N  .fori 
electrodn  by  hand ,  R,  nek  ceariDf  with  s.  b;  whirli  «l«ctro(M  U 
lewsml.   An  altamaUnc  curraal  of        an]p«Tei  luiil  ni:  toIu  la  aiwd. 

Charge  No.  658,  March  .".ih.    To  ..l.t  i.n     i.l  soft  steel  :— 


In  the  above  figiuea  of  «nnK7  oonaumed  tbe  ibort  peHode 

wee  tekeo  off  to 


»  in  the  aDove  Bgurea  of  enern  eonaumed 
lOT  !  b««n  uegloetod  during  wbieb  the  enmnt  ^ 
■f  I  tbe  ■lac.  Tiw  vMeat  finetaatiaaa  of  tlM  < 
"  I  to  eboH-enwih  laainU  desirable  tolbnit  i 


Time. 

Volts. 

Kilowatln.  1 

Tiitic 

Volt.^i. 

Kilowatts. 

'  7>48  pan. 

110 

900 

10:30  p.m. 
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7:M  „ 
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1I:00  ,. 

lOrt 

MO 

9:00  „ 

U:30  .. 

105 

sn 

«-J0  „ 

iiib 

aao 

MM  .. 

IM  ^ 

MO 

UMW  „ 

108 

MO 

Beginning  of  nm,  partial  gate 
Fnll  gate  opening,  pJB.  •••«•• 
End  of  run,  a-i 
Length  of  run, 
Mean  voltage 


kilowatts,  partial  gate  o)>ening 
kilowatts,  full  gate  opening. ... 
kilowatt-bonrs  , 


Total 

llaan  horss-powsr,  fall  gate  opening 

Total  borse-power-bonrs 
Totui  home  povfcr-jrean 
Output  of  ingots,  kilogranunes 


H«rw-power-]rears  per  too  of  ingots  (J,-240lb.j 
Cost  of  eleetiic  energy  per  ton  of  ingot,  at  41s.  8d.  par 


7:1* 
•« 

UsM 

41 

io« 

■Jilt 

Son 
1,410 

480 

i.'rio 

0  21 'J 

017 
Te.  Id. 


onnent  and  tbe  VabOHy 
to  ebori-enwdt  laaln  U  desirable  to  Unlit  tbe  possible  eoncnt  to  a 
moderate  overioad  by  the  uiie  of  a  Kuitably  iIe°i^iH'<]  alternator  and 
transformer.  It  will  be  noted  that  the  eni  i;;;.  cun^uiued  per  ton  of 
ingot  produced  waethe  aaine  in  the  low-carbon  stcM^l  us  in  the  high- 
cauriion  steel,  but  this  is  due  largely  to  the  smallnesa  of  the  charge 
in  the  former  ca»o,  and  hud  it  been  ii  full  licat,  the  energy  ooniunied 
woulil  hii\e  liMi  ii  considorttbl.v  le^-i.  In  ifie  case  of  charK«'  f**-" 
the  hatli  wa.*  completely  incited  mid  dec«rbiirisi-d  and  siittioienlly 
hot  to  lap,  live  houni  aft«r  slarting,  and  ii.-«i  onlinary  "Irurturu. 
Kleel  b««ti  required  it  would  have  been  tapped  then  ;  tlio  reuiiUn- 
ing  three  hours  were  spent  in  porifying  the  metal  by  '  '  ~ 
and  melting  the  oarbaiwiw  additiona.  The  energy  ei 
OB  to  five  ^obMk  wm  «al]r>Ul  Km.  mnM  per  ton  of 
inatMd  oTIfm  iir  dw  h^pvado  OMkOB  etoaL 

Tlu  lUtbr  Steel  JVneeie^At  Livet,  M  tbe  worfca  of  Ha 
Keller,  Leieux  ft  Co.,  tbe  proeew  of  steel  making  is  not  carried  «■ 
commercially,  the  eUef  bnaiuesa  of  (his  firm  beint;  tlie  nianufaetore 
of  allova.  They  have,  however,  an  experimental  furnwe  of  ahpot 
M.'j  cwt.  capft<Hty,  m  which  tlie\  made  an  experiuienlal  heat.  The 
fiirniice  employed  wivs  identical,  from  a  metallurgical  and  im  elee. 
tricul  point  of  \iew.  with  the  lleronit  furnace,  differing:  mily  in 
details  as  to  lilting'.  .Vc.  The  eluctrudo*  passed  throui;h  llii  r  of,  an 
iihernatiiit;  eurrent  was  employed;  coinnion  scrap  un>  the  iTiw 
iniiteruii,  and  purilieation  was  elTicli  il  li;,  riMiii>\ in;,'  ii:id  renewing 
the  slag  siiveral  tiiues.    The  charge  made  was  of  luediimi  cartwo. 

Id  mw  aboM  0*190  BJUP.  nan  fer  ton  «f 
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iiiKoU  uindc.    Before  considerine  arr  fnmik«e«  it  may  be  desirable 
to  compare  the  three  proccas«a  of  steel  making  above  described. 

ComjxirUon  »/  K/rUin,  Hrroull  and  Keller  Pn>eewt  of  Strel 
Iddking.  —The  nuiounl  o(  electric  energy  consumed  by  ttio  Kjcllin 
or  Hf'roiilt  pnip.-'Kit,  ns  ilptpnirlnod  ripc-riiin:ilally  iiiiil  CLiiifmuO'i 
by  figiire>^  supphi-il  (rmii  tin  byjUs  of  the  tno  linin,  wnf  priu'tleullv 
tlw  KHini'  uiicii  nil  ^ra<l*«  o(  iit««.>l  are  cnnsiiifred,  mui  wa);«a  lot 
funi'ici">  i  t  ll:o         output  Would  be  abt  iit  tlic  t-Mw.    Tlu'  co<t  of 
ropaj[r»,  rcfriutaries,  &c.,  it  is  very  difficutl  to  e&titu4iie,  bat  from 
figures  tahvn  {rotii  the  respective  works'  books  these  are  more  oostly 
in  tlie  Meroull  Uuui  in  the  Kjellin,  the  reapeetive  £gurea  being 
6s.  lOd.  and  9i.  6d.  par  ton  ramotiTely.  in  additiaa  to  tUa  we 
bava  to  odd,  ia  Um  mm  of  tho  H<nuU  proccw.  tho  Mat  Of  dac- 
tndaa,  about  IM.  par  ton.  .Yssuming  that  the  tMt  of  acmp  v%, 
te.,  iD  both  eaaM WM  tbe  same,  the  diffcrenca  in  thoeoak  of  promu- 
tion  wonid  not  be  more  than  a  few  shillings  per  ton  one  wav  or  the 
other :  uuloss  one  could  compare  two  fiiroaces  working  unifer  idcn- 
tienl  emflttion!"  f'Vcr  n  ronsMf  raWp  pt'riov!  of  liiiw  it  would  be  unfair 
tu  dru«  Ci>!]fkisioiis.     Sjiir-f  my  ^ihit  to  I.'i  I'raz,  M.  Ht^ronlt  hais 
written  to  8a\  tliat  h"  hiis  im-r-';i'«i|  Iub  output  from  -I  to  7  tons  in 
the  24  hours;  and  Mi.  Kjclliii  ha.i  lucreaMed  his  fr<iMi  I  to  ■>  t  ins, 
which  makes  it  still  more  difficult  to  compare  the  cost  of  produc- 
tiaa.  ThaeUaf  pointi  bowwer.  when  one  process  has  an  advantage 
over  the  other, »  hi  die  eoet  of  raw  n)aterinl.  The  Kjcllin  |>roc<-sB, 
to  produM  the  U|^t-daee  tool  etoel,  i*  tiiuit«d  to  the  b«et  Swadiah 
scrap  aitd  the  Wet  Swedieh  piff,  or  pig  and  ore,  whcrene  common 
misrcUaneouB  scrap  is  the  raw  material  used  In  the  Hvroult  procciw. 
In  Sweden  this  high  class  scrap  ran  be  obtained  nl  ii  comparatively 
low  fisnire,  but  in  other  ooiinlrics  Walloon  scrap,  if  obtainable  at  all, 
u  iiK'h  is  not  likely,  would  c<>st  probably  t'l2  per  too,  and  puesibly 
mure,  and  it  wonM  most  likely  Vif  iiPoriiKiirv  to  Iniy  I  ho  Walloon  barn 
at  the  same  |T:!f  ii>  In  is  for  <iiiiiiiU;;nn.    'h\  the  other  hand, 
onlmary  steel  Hcrap  in  Ku«liui(i  aM\  b«  twsigiit  Imm        to  Win,  ppr 
ton,  so  that  in  conntrics  outside  Kwoilen  the  Ilenmlt  iiruri  M  tuvs  n 
great  advantage.    It  \a  i^uito  oosniUe  that  Mr.  KjvUin  may  be  ubiu 
to  Modify  Ua  nRBOM  ao  that  no  oan  Moavhia  alfg  and  thus  eflect 
puriAcatKm  in  the  eame  wey  ao  hi  the  Hntoolt  praeaaa,  bat  hi  iu 
pieHent  fonn  it  is  limiteil  to  the  puraat  material  eithor  as  scrap  or 
wrap  pig  ore.    His  latcot  reaolte  with  pure  ore  have  no  doubt 
reduced  the  coets,  but  the  Hiroult  pioeess  still  faaa  a  fpoat  edvantago 
aa  regards  the  raw  raatorials. 

Vua/(7^.— So  Cur  aa  analytical,  machanicjtl,  luieroacopic  and  work- 
ahem  tests  show,  ateets  ean  be  made  either  by  the  Kjollin.  H^^roult 
or  heller  process  equal  in  every  respect  to  Mist  crucible  stool.  A 
laru'i  mmibcr  of  luialyses  taken  from  the  centre,  top,  bottom  and 
out>;ilr  of  ditkr(':il  ingfi(«  nhowml  lh«  #t<«el  to  he  rcin:irltfiWy 
uniform  iiud  frt'O  fidiu  nil  lini-i.ilimi  uf  tln'  impuritirn.  'Die  sli-cis 
weri?  iiiso  li.iiU:ti  'uf  luttiiuiuiii  stres*,  elastic  limit,  eWuxitUuu,  Ac. 
The  most  important  tests  from  the  tool  st««l  point  of  view,  how- 
ever, were  those  xnaAo  at  Woolwich  under  tlie  supervision  of  Mr. 
H.  P.  Doaalteat  oWaf  aqNrintendeat  of  the  anfaiaMO  factories. 
A  niunber  of  diflenit  eteeh  Tarring  in  carbon  from  Oil  to  180  per 
cent,  were  sent  to  Woolwleli  and  forgvd  into  turning  tools,  com- 
pariitive  trialA  being  oiade  against  turning  tools  of  high-class 
Sheflield  »t«el  known  tw  crado  "  A  "  containing  TSH  per  cent,  of 
carbon,  and  also  against  Mushut's  ste«U.  Steels  lower  in  carbon 
than  thp  st^ndftrd  steel  wpri-  piirpcmcU"  scrit.  to  dcteniiine.  as  far  as 
}i: iRji.lilf,  tJif  piiiut  in  i  jirln  11  i'oinrtit  xvh.'ii  tlit'  stotU  ceased  to  b«! 
equal  to  the  bhefiieid  •■t<<  li.  Mr.  Hiinaldson  reported  lh;\t  the 
material  was  not  as  gocil  ii«  Mii»liel'?i  steel,  and  at  a  mltuiy  spc<:d 
of  19ft.  per  ininuto  was  usciuM.  wlioreaa  the  MiuIrh  ttuxi  was 
working  well  witliin  its  capacity.  \a  compared  with  grade  "  A," 
the  results  showed  that,  tjieaking  geturaUy,  there  was  little  dif- 
ference bc-iwean  thia  and  moei  of  um  ataila  aiparimaBtad  with.  One 
oeculiarity  noticed  in  uaing  the  eleetrie  famaoo  etode  aa  against 
If  ushet'.H  steel  was  an  exceptional  tendency  to  build  up  a  false  edge 
fh>in  the  material  opernted  upon.  A  reference  to  the  tablex  on 
pages  Hn,  H7  and  hh  in  the  Canadian  report  will  show  that  thiH  ten- 
dency b«caiiie  more  noticeable  as  the  carbon  decreased.  Allhon|,.')i 
the  «teels  examined  gave  prHcdcally  tlie  same  rsiults  ns  gradr-  "  .\, 
"licii  the  actual  detailed  risults  rto  Lxamii  f'  l  as  ici  li  ij^;t!!  nl  tun 
and  material  removed  in  a  ^wvrt  '..mc,  tht-y  ilp.  iii.  tlum-ii  iittn 
two  classes,  those  quite  e<iuii!],  .;tnl  i1iijbi>  imi  ipu'i-  iijiinl  tn  t;iii<i.> 
"  A."  With  one  exceptiuu  iu  every  Inal  sWtl  ttt«js«  1  iO,  tiie 
leaalta  were  equal  to  thoae  obtahied  with  grade  "  A,"  those  iiinrketl 
H  not  equal  being  luwer  oarbon  eteeL  Thie  was  to  be  anticipated ; 
hot  the  fact  that  in  Mr,  Donaldson'a  optaioo  the  general  U^viour 
of  the  steels  was  equal  to  grade  "  .\,"  aliowe  that  even  in  the  lowtr 
carbon  steels  the  material  was  exceptionally  good.  Il  is  important 
to  remember  that  these  steels  cannot  be  compared  with  the  special 
high  speed  tool  steels  which  ore  so  largely  replacing  carbon  steels 
for  turning  tools,  and  the  compArison  with  Mu»ihct's  steel  was  only 
made  to  see  if  the  steels  under  experiment  were  in  any  way  superior 
to  the  ordinary  carbon  steels.  The  quality  of  the  stcef.  whether 
made  in  the  induction  furnace  of  Kjellin  or  a  furnace  of  the  resis- 
tance type,  like  the  Heroull  or  the  Keller,  scums  to  be  e'lual  in  all 
rejects,  and  the  sekcttou  of  oue  type  of  furnace  or  anotoer  would 


depend  alutoet  entirely  upon  local  enntlittcvni'.  In  eaoh  can?  sti^l 
equal  to  high-class  crucible  can  lie  luiidi',  iil!iiinn;li  the  Kjellin 
procpK<i  nndouhlwllv  spproaches  luuat  iiuorly  to  tlit'  coiwiitious 
of  oniciKlc  !iti'cl  iimniif.ioiiire ;  the  absence,  however,  of  any  very 
appreciable  aiuouiit  uf  ittygen  in  the  Ileruult  furuaee  is  shown 
ill-  calcium  carbide  havii»  been  fcond  hi  tha  daf.  aaaordms 
to  aomo  recent  analy t«e  of  M.  aArooH. .  .Vha.aoit  pf .  pipdoetion  in 
either  pmeaM  will  thoa  vaiy  with  the  r^w  watarial  a<mllahle,  hut 
under  tha  eauM  eondiiloiia  u  to  the  ooat  of  inatariab»and  taking 
fuel  at  the  present  price  in  this  eountrj-,  and  electric  eucrgy  at  £10 
per  E  H.H.  year,  which  is  a  price  at  which,  under  favourable  con- 
ditions, it  might  be  gcnruit.  il.  cilh.r'r  prnt-es"  roi|M  ]m>r!iic"P  itXcfX 
at  a  price  lower  than  tin-  I'nst  of  crudblc-  -tei  l  ■.  iii  .  tinT  wnni-t,  i:n' 

eleetrie  hamaoe,  even  uttder  Knglisfa  conditions,  is  a  cheaper  luelter 
than  tha omdMathmaee.  ■. 

(7o6ec«n^Md.) 

MUiCHSBTBR  TR&MW4YB— POWER  SUPPIiY*. 

m  B.  C.  VCIITOW  AMP  a. 

(OOMfiMMnl  from  page  5S9,) 
Skctios  II. 

In  this  section  of  ihe  Paper  the  authors  wish  to  put  on  rt  rord 
some  fipirps  which  h«v«  been  obtjiined  in  connection  with  tha 
power  ^iipplu"!  to  tiie  Maiicln'Sti-.  train's,  with  npecial  n'tr-ri'iu-r-  I  j 
the  tmtxtmum  aji  i  av.Mifjfi  output  durmj,'  the  busy  periods  of  the 
day.  To  avoid  eaiifimon.  it  -.vill  1-r  wi  ll  ni  llie  outnet  to  explain 
the  nomenclature  whieh  has  been  twiopled  for  ««eh  of  the  various 
outputs  or  loada  wfaioh  oocnr. 

The  full  ffwclKMi  aafpal  from  a  generating  atalloB  or  nb  alatioii 
is  the  higheot  imtpat  wWeh.ia  at  all  oontlnnoiM  m  gl?aB  by  tha 
readings  of  the  integrating  waittmatera  taken  over  the  enaieet  oonre 
of  the  day. 

Tke  .Vtixtmam  trufiim  evtput  tnm  a  generating  station  or  anb* 
station  t!i'»  inomentarv  maximum  ontpnt  which  U  liiiM"  to  rx^nr 
at  any  tiiiipj  ilurii-.f;  the  per»od  of  full  Inu'tum  output,  witii  n  CLTtaiii 
number  uf  rivrs  livmj^  suppliwi.  This  imtput  I'aii,  of  cou;--!',  nnly 
noti'd  bi  means  nfiiKiK'dtirij.'  iti^lruiiu-lit"  Tin- turn:  '•  liill  hijhlin;; 
output"  wilt  bo  applied,  for  th<  Miko  nl  unifaruiity.  to  whiLt,  iii 
generally  known  as  the  peak  cf  tlo-  ligttting  load.  There  is,  of 
course,  no  momentary  iiiaximutu  li^'liuug  output  corresponding  in 
(UgriM'  to  tilt'  imi\lmuiii  Iriiction  uiitpnt. 

Car: — From  tii€  full  details  of  the  routee  and  services  of  care 
whieh  wan  availably!,  it  weapMaiMi  to  iatanahio  elMelyt  not  only 
the  total  nmnber  qf  largo  and  email  ean  nmning,  but  abo  tha 
approximate  number  on  different  portions  of  the  system.  At  tho 
time  the  observations  were  made  tho  total  number  of  cars  was  abooi 
800  in  the  proportion  of  about  4--i  small  to  one  Urge  car.  The 
small  cars  are  douUe-deeked  idngle-truck  ears  with  a  nonuol  carry- 
inc  capacity  of  45  passengers,  andequippcl  wilVi  two  V>  M  f*.  motors. 
The  wei^jht  of  one  of  these  small  cars  i  iupty  is  .M  ^^J:l^  '1  rwcs.  Tlie 
large  cars  are  double-decked  maxiniui.i  trai  tion  liou'i  y  cirs.  with  !i 
total  normal  carrying  capacity  of  T;)  pivisciifcjrrs.  uml  <-i|uipp(!(l  « ith 
two  us  U.l'.  motors.  The  weight  of  one  of  tbuse  lureu  u&ta  empty 
is  about  10  tons  12  cwt.  It  uppeiiie  that  in  MsmcTiester  a  safe 
figure  to  take  for  the  average  ptisiwiigcr  load  on  the  cats  during  the 
baajr  Mlioda  of  d>0  dagfi  taken  over  a  complete  double  )oamey,  ia 
hw  na  total  normal  Mrrying  capacity ;  hence  the  wei^t  of  ooa 
of  the  small  oars,  including  this  average  paaaaflgar  load  and  driver 
and  conduotor  (allowing  10  stone  per  paesangef),  would  be  about 
9  0  tone,  and  the  weight  of  one  of  the  hkrg«  cars  under  the  same 
conditions  would  be  ia-0  tons.  By  taking  curetul  olis<:r\  ation*  of 
the  full  traction  output  and  the  maximum  i.-^iction  output  from  the 
liloom-street  station,  firom  the  Stuart  Ktrc  i  siiiti,.ii  mui  from  the 
siih  stations,  it  ui  poseilile  to  octastruct  curves  showing  approxi- 
luHU-ly  the  relation  batwaan  than  qaantllin  and  fbe  nnwer  of 
can  supphed.  ... 

IVble  II.  gives  readiow  of  flia  fnD  tra<  tioM  u otput  and  UMi' 
luum  traetioa  cmtpot  taken  daring  the  buNy  p  rioda— 8  a.in.  to 
9  a.m.i  and  S  pjn.  to  7  p.m.,  at  the  Polygon,  Mosa  Side  and 
Rtudioline  iab.^atiana  on  five  consecutive  business  days,  Jan.  5 
to  Jan.  9,  1900.  inclusive.  It  also  gives  the  combined  full  traction 
output  for  all  the  sub-stations  which  were  then  running  for  the  same 
p.  ri;jit.  It  in  not,  0?  I'mirsf.  pi>s».i(:.li"  t.>  obtiiiu  thf  sim  '.ItaneoHS 
iiiii\:iauio  triu  iioii  oulp  ;:  fio'  all  mih  r^t.'itiniia  t./t;('tlH_r,  fr,.;ii  ri-n'i- 
iut;^  lakco  it  tUo  s  il  .sii'.tu>iw,  owing  t«i  the  rapid  tluetualions  of  the 
!<jti<),  y.-.:  this  lii;or>'  can  be  obtained  from  readings  taken  at  the 
Stuart-streot  station  in  the  manner  shown  in  Table  111.  This  table 
give*  tlio  readings  taken  At  Itlooiu-atreet,  Stuiirt-street,  and  the 
sub-stations  betweeu  ^  pan.  and  7  p.m.  ou  Wednesditv,  l>ecember 
81, 1908,  and  OB  Monday,  Jannaiy  fi,  IflW.  It  ia  probable  that  tha 
apparent  difCwenee  in  the  veeidte  obtained  for  tho  outpuu  per  oai 

■  Abstract     a  ln^  r  rta.l  Ivloie  the  M-lucIjo  tc-r  Local  flaetlOD  Ol  tha 
iDstilQtloo  of  Electrical  Eogioeei*  on  Febiuar;  'ilit. 
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Table  IL 


ABHb-«teUoas,lM»(me 
iui.  5   

..  7  

..  •   

..  »   


Mkximam  traction 
Otttyut  tilomttt. 


IIoss  Side  (ii5  cars) ; 
ita.^   


Jan. 


e.ic, 

.•,k:h 
ii3t;  i 

no  i 

880 

6S0 
477 

803  ! 
Average ; 

312 

m 

988  ! 

AveraK^ 


m 

(!M9 
6M«i 

=  633 

603 
450 

55« 
MM 

JSC 
=  .'ill 

281 
•-'.)>* 
841 
986 

981 

-  3  iri 


Fall  traction 
Ontput  tilowatl. 


983 

971  t 
991  1 
998 

981  I 
Average 

891 

287 
291 
27.'i 
287 


977 
D0« 

1.0^2 
993 
97fi 

-970 

293 

270 
297 
291 
29<) 


Average =3'.K) 

844 
999 
808 
987 
298 
AwngtsSSS 

68 
81 


2H1 

2r.2 

30:1 

29H 
97fi 


83 
«7 
82 


93 
87 
84 


Table  III  — J^xtracU  and  Cahulatitmt  frvm  Spti  i<ii  iihieratioixt  taktn 
tntr  IA«  Whti*  SgtUm.     Wc<iiM;!,jar.  MoMby. 

|)«C.  31,  lUU'J.  Jmi.S,  1903. 

Total  number  of  «m  runniac  

Approz.  numbtf  of  «an  wiuin  Bloom-rtiMl  mw 
J^nvs.  numlMr  at  oan  within 
rm  tnuntion  ontpqt  LT.  (ron  T 

intcKTAtuiK  wattnaeter 
Combio«il  full  .,  , 
tnekion  and !  ">»«ST»U"K  *» 

gul,  ^  £,avcrage  of  indicating  1 


Btawt-atreet ' 
Full  lightinfr  input  H.T,  at 

intpt^ratini;  vrattmetvra  

Full  troclion   iiipat  U.T.  at  Nl>-ataiioiM|  hvB 

iniegratioc  wattmeter*  .................. 

OMBbiBiilitt  tmtioB Mid  ittUiig  teFrt  a.T. it 

mb-flttieiM.  (F+0)  

•Kfllcien.,  of  Tranami^eion  { |;  ^^^^  - 
Fall  traction  output  H-T.  from  Stuait-streel  O  I  or 


Fail  tractioo  output  L.T.  from  aob  statioiu  from 


Wulmom  tntetlon  mtpnt  Ii.T.  from  Bloeanlmt 

Coml>in)'<1  maximum  truction  Ami  IlKhtlny  oalpal 

H.  l'.  frnm  Stuart  .tr.-<  t.  ,   

A|ipr' >x;niu',i  I'yhUn:  input  H  T.  nf  sub  stations  at 
.-fLiii'j  tLiu''        i;!.a<_  i  f^uru  Iogshet.'t>'  .... 
Ai>|ita\ima;«  liKiitiiiK  ouij>ut  U.T.  from  .Stuail- 

ilreet  at  Mune  time  N/l..  

Appiozimate  naiimuin  traction  output  H.T.  I 

Sluart. street  (M  -  O' 
A|f|n>Xiiuutc  maximum  tra<niir.u  output  Ii.T.  fnm 
■ub-sti^ioDK  caiculAti'i  U.1  followx:  — 
■■•Jttxinium  traction  input  H.T.  I>^i  Hub.atations 

(IxP)   I,4fi0 

liw. 
188 

f«sUfticiencT  at  tide  nMnrtminn  ia|Mt  (Sea 

tl*.  IV.)    8S7; 

Hmoe  maximam  traction  output  L.T.  from  i>ub-  kw. 

elaliaiis— '  V i  »  Vi )    1 .222 

Ml  Inwtioii  flolpnt  L.x.  par  ««  wppUrt  tnm 

BIoeiB**tn*t  n,'B   

Fall  tmeUon  output  H.T.  i>er  car  tnpplied  fram 

Stout  fitrc«t  Ji(  

Foil  traction  output  L.T.  |i«r  car  gopplied  front 

Bulinlttlionis  Kj'C  

Full  traction  output  L.T.  per  car  supplied  from 

Blaaai-elnat«iidsob.atatiom(D4-KJ||C  .. 
Huimvm  traeiion  output  per  oar  eqi^iea  tbam 

Bloom  rtn-ct  r.  n  

lIuilBDin  traction  output  II.T.  pet  «U  •Bpplitd 

from  Stuart  ^inol  VjC   

Muinium  triictiLin  output  T..T.  p«r  car  supplied 
from  sub-stations  

■  At  this  time  tmetion 

Iwder. 


tO'P>.DI 

9W 

ito7jl.lB. 

m 

173 

m 

127 

kw. 

1,BG0 

1.S&0 

1,760 

1.778 

1,788 

444 

41(2 

1.990 

1,214 

MM 

i.eie 

'.13 'i 

9MX 

i  . 

l(W 

liBOOf 

li800t 

VT9 

»  » 

977 

1,TM 

1,768 

9;100 

«,090 

80ft 

450 

648 

480 

1,800 

l,«40 

91 
10-9 
77 

UIO 

y  ti 


1,440 
11 
kw. 
188 

88-S': 
kw. 
1.199 

90 
10-2 

77 

81 
10  J 
IJ  1 

9  4 


and  li„'hiiii(.;  ..'.I • 
t  Approximate, 


1  H.T. 


for  tlio  areas  supplied  by  Bloom-etreet  aod  hy  the  Mib-italiaiu  is  at 
least  fwtty  do*  to  the  number  of  cm  nilhin  the  Bloom- stnM^t  arc* 
and  lab-et*tiou  aiMt  Mnc  greater  and  leaa  rcspeciivtly  than  the 
niiaibeta  caJenlatcd  froia  uie  service  table*.  It  U  difficult  to  iiiiiko 
an  accurate  allowance  for  the  "  bunching  "  of  car*  in  the  central  axea, 
l-'ig.  11  allows  in  dotted  line*  the  rcmiltsfnim  Tables  TI.  nni  III, 
plotted  in  thp  fonii  of  curves,  Kiviiij;  the  full  Inu-tiim  ontput  iluw- 
tt-nsioni  fin.l  the  niuxijmiui  traction  (nilimt  iIdu  •tfii^ion)  anil  al-so  the 
full  (r.iiiiiiii  i.ii'.put  I.jw  tt  I'.tiun  >  ptr ''ftr  und  ihf  luftxiiir.im  trartion 
output  ilciw  t.- II H  ^on  I  jn  r  l  ar  for  dilTorciit  nuiiilu  THaf  ram.  I-'roni  thi* 
diiigmni  it  M  ill  Ih  i  ihat  a  safe  vnhii'  to  l.iK"  for  the  full  traction 
output  (low-tcnsiori)  per  caria  8-&kw,  TheolVct't  which  an  increase 
in  tne  ntunber  of  com  mpplied  haa  in  reducing  the  maxtnnira  trac- 
tion output,  as  ooiuporod  to  full  traoticm  output  i*  shown  by  the 
curree  in  F%.  11.  It  dioukl  be  remembered  that  the  diflference 
between  the  nMummn  traction  output  and  full  traction  output 
Hliiiwn  on  Fig.  11  is  by  no  means  cntireljr  due  to  the  starting  up  o( 
til.  cars,  but  is  also  duo  to  irregularities  in  the  distribution  of  the 
ours  be  tween  the  various  areas  — thiit  is.  by  the  bunching  of  tlic  car* 

at  different  points.    It  is  the  iinportniu  f  tlii<  riitio :  Maximiaii 

iraetinn  (H)tp\it  full  traction  ontput,  which  it  is  dc.-iircd  to  cii!nha'--ii'o 
by  thf.'vp  cnr\ .  iiinl  luit  so  much  the  actual  iiinount  nf  power  tak.:i: 
by  tlic  <>:iir>.  «liir()  nniiit,  of  cunrse,  iiucemsnrily  Ji-p*nd  on  loral 
cuiidiliniii,  -itid  on  thr-  hizes,  proportions,  cunipnient  and  driring 
of  the  cars  of  dilTi-reni  types.;  In  order,  however,  to  Jetemiine 
the  approximate  component*  of  the  figUM— S'lSkWi  per  i 
pnt  the  results  in  a  form  m  which  they  will  1w  l^dj  to 
gonenilljr  uaefnl,  testa  were  made  on  on*  hxgt  ear  and  c 


ha  sDOie 


M     at    190    liW  »IJ    !M  >^ 
Cart.  '.  ;  smtumlmf' 

Fia.  11. 

car  over  iiimli  the  >iiiiic  route  b(  tween  the  City  and  Fallow fieU. 
and  bciw  eeii  the  City  and  TiUatine^Oad  MReitively.  and  on  vetj 
similar  days,  having  rxigard  to  the  atat*  of  the  traek.  WeervMioM 
w,  r<  ni  ide,  not  ooly  ot  lha  power  oonaumad  over  the  whole  doout 
ji.urnoy,  nieaatued  by  an  IntegnUiitg  waUmeter,  but  also  of  m 
HlKKil,  voltnge,  and  passenger  load  at  diSbrent  parte  ofthe  VMII*^ 
In  each  case  the  car  laiups  were  switflbed  OH.  Tno  foDowlng  flgmct 
give  the  principal  lenilta  obtained : — 


AveraM«  putt'puttcr.ii.  including  driver  tV  eon  | 
ductor,  c.irripd  oser  whole  double  journey  }  [ 
Hence  average  total  weight  of  car  plus  load  1 1 

OS  er  whole  double  )oamej  tons  / 1 

Speed —double  joumey,  indldg.  rtajl .  .i»,pji. 
 whela  aaUUe  I 


Avorsge  kilowatt*  for 

Average  kilowatt  hour*  pi  r  car  mile   

.\TeraKe  watt  hours  per  loti   

Corr«!Ctin)i;  above  on  acoounl  ot  car  not 
boiDg  loudi'il  to  its  average  load) 
.\virjge  kilowatt  

A^iiroRekilewatt-hoatBperaar'mae   

A  <-ra(e  watUMxna  per  toa-ade  


to 

11-es 

7-4 
127 
171 
1440 


18-0* 
1« 
144-0 


8-0 
71 

o-a» 

98« 


7-8I- 
Ml 


•IJTx 


18-0 


:13-9. 


+7-lxs**=r8. 


■■  It  will  .ic-irr*ly  be  neres.-arv  to  remiiiil  membtrs  of  tV.i>  va,u»fJ* 
invi-sliK-ttti  n  lua.le  m  ihi»  cnnneclion  hj  Mr.  M.  B.  l<i*U,  the  lesalu  «j 
whicb  ^v,  r.  iiu  iu.i.  d  in  hii  Paper  jmA  Mm  the  Giaagew  Swuwtf 

the  Institution  in  .\pril,  19U2. 
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If  tlio  ftl)ovei  rcnultit  fur  th.-'  wngle  tnick  car  and  thi'  Jouhle  truck 
car  are  combined  it  will  )«  tu't  n  that  tlii^  full  trnrtion  ontpnt  p«r  car 
for  I'-t  Kinall  can  and  one  largo  oar  agre««  with  the  flgnre  H-Skw. 
i^i  r  I  itr  oluainftl  io  filiU  •  diflmnt  muuHC  from  nNMonauBto  at 
ilie  nMtioua. 

6-4 

liwaiU  b*  «DMtod  that  th*  fowar  w  mnurnni  m  th*  w 
would  1w  rather  mm  than  th*  povM*  i*  mttmnA  *t  th*  nriteh- 
hoards,  an  in  the  latter  c«M  th*  bm  in  the  low-tcnsioB  ft*d*n  is 
tecluded.  The  feeder*  are  slunt,  hdwavM,  *nd  this  loM  to  thenfore 
HUalL  Knowing  tlio  approxituatc  cowpononts  of  the  fifnire  -  8'5kw. 
per  ear — curves  con  be  oonHtructfd  lor  any  combinatiun  of  sniull 
and  larRc  cam.  Sndi  riirs-e*  have  proved  ruy  oaehll  in  forM*>tiu<; 
the  IcMuls  which  hivi'  had  to  Im>  doalt  with  M  th*  tOl*l  aanrf**  *nd 
the  priiportion  of  liirjjc  cars  inrrea!i«d. 

Til  Novc'iiiticr,  I'.KIU,  wlicu  tlie  miiubor  o(  sub-<t«liotis  hpinj; 
worked  and  thc>  number  of  cara  supplied  had  bi'cn  corisidurably 
inrreoaed,  an  opportunity  was  taken  locheck  the  fiKurcs  given  above. 
Between  5  p.m.  and  7  pjn.  on  Kovember  17,  IWS,  when  the  full 
tnetiao  ontpnt  from  th*  •■h-rtirtiaiHV**  ahmt  IMMOhw.,  th*  tne- 
tfan  ontant  «t  Bloom-rtnwt  waa  eontfaiacnidy  BMnt  l^KKkw,  Aa 
th*  total  traetion  output  from  Bloom  street  and  the  Stuartitrcot 
mb-rtatiooa  tof^cther  between  5  p.m.  and  7  p.m.— 8,663kw.  is  tho 
ffrcnteftt  totnl  wliich  was  obtained  on  that  day  by  i-ombinin;;  fur  the 
same  two  lioui'g  tlic  xiib  stations  and  llloom-strec't  continuoii!!  loads, 
thii«  output  ift  the  full  traction  output  for  the  whole  sjratetu.  The 
number  uf  cnr^  rv.nmng  bc-tween  >i  p.m.  and  7  pklOa  On  tU*  d*jri 
SUi,  in  the  folluw  ii;^'  yiropnrtions  ;  — 

Dooblc  lilt k  lIouMi-  truck  fur*    Wi 

Single. linck  Jonhlc  truck  car*    IH 

Double-deck  siogle  tmek  cars    JTi—Mfi 

The  single-deck  doable-truck  cant  are  appruxiiuatoly  of  the  same 
mUMwhsa  hMKM  with  aa  ftvang*  hiad  ■*th*4oBhk<d*ek  dmil^ 
trnak  can^  asd  flianllm  Ih*  pnporiiaa  of  anall  to  hug*  can  majr 
be  taken  ■*  978  to  190  or  ft-S  to  I.  Gonhfaiiai  th*  ninill*  «f  Ih* 
taita  of  the  lin^  oaia  in  th*M  n«w  proportions,  w*  obtain  th*  lignr* 
O'Skw.  pw  car. 

{'M-J-«)+l»?.9-8kw.} 
t  j5"8  / 

802  can  at  0-8kw.  per  car  —  S,M6kw.  (approsiiualcly),  which  ogroea 
chMtly  with  the  8,005  kw.  aotnal)y  ohMmd. 

WiOi  regard  to  the  maximmn  tmetiao  ontpnt.  tli*  diatarlbatioa  ol 
ears  on  this  date,  between  the  areas  stipplied  by  Bloom-8trt>ci  and 
by  the  siib.stations,  was  not  calculated  from  the  sen  ice  tabIeK,  but 
from  thft  distribniion  of  the  ftill  traction  outputs  it  is  ct  idcnt  that 
the  number  of  cars  in  the  art^a  supplied  bv  the  mib-iitnlioiis  wn« 
about  'i'lO  to  '270,  say  '260  cam.  Frmn  the  dottesl  curves  in  Fig.  1 1 
it  will  be  seen  that  witli  'Jt'A)  cmn  the  innximuiii  traction  output 
would  be  m  per  cent,  gm-alfir  than  the  full  traction  output.  The 
observed  full  triiction  output  from  the  snb  statiuns  was  2,840kw., 
and  we  should  tlierefore  expect  '2,tV4(lkw.  (or  the  oorreepoudiDg 
niMiarani  tnotion  ou^t  (9,840  x  l-18*a,<M0  ^H^tosiaiatam<  Th* 
actual  nusinuun  traction  output  (low  tenalon)  a*  ealcukted  bom 
til*  olxarved  eOUlbim-d  m»\itmuii  traction  and  lighting  output  at 
Htnart-atraei  waa  2,7T.'ikv\  .,  or  i*!  |>er  o  nt.  more  tlinn  would  have 
iMOn  Fipocted  froui  the  dotted  curves  in  Fig.  U.  While  the  dotted 
enrves  in  Pig.  II  have  proved  sufflciontly  reliable  for  all  practical 

purposes,  it  ban  been  riiiisiilen-il  deninible.  in  viow  of  tlicmj  Inter 
resull*.  to  mii<iil\  hli^-hlly  thu  <\\n-  i>f  llio  curve  of  niii\;iniliii 
traclioM  output.  imkI  also,  uf  c.  ursc,  thn  ilcpi'ndciil  ctirve  of  uiaxi- 
luuiu  Ir  iction  uut|ui|  per  cur.  Tin  sc  luudilicil  l  urvi  f  are  shown  in 
full  Imcs  in  Fik  II-  The  nntlion  wiiih  to  cinphaaiKC  that  the 
particulars  given  in  this  section  of  tba  Paper  refer  to  the  oulputK 
OOcurHng  during  the  busiest  periods  of  the  dsjr,  which  govern  the 
aniount  of  plant  wfateh  Ita*  to  b*  piovidad  at  Ih*  snh-stationt,  and 
they  hop*  that  these  partleidan  may  b*  ol  wmu*  tu*  in  thk  eon 
ncction.  On  exceptional  occasions,  such  as  after  a  heavy  fall  ol' 
snow,  or  after  a  general  shut  down,  loads  may  occur  which  excccil 
th'se  which  have  been  indicated,  but  it  is  considered  right  to  rely 
on  the  stand-by  plant  for  such  exceptional  cas<!..i. 

Fig.  12  j»ives  the  lnail  curve*  for  Jiuiuary  .'">.  lUuiJ,  for  traction  and 
lighting;  c'ltpum  iVoiu  all  lb'  -.  ib  stations  together.  It  also  shows 
tbc  ciujibmcii  full  tnutun  luul  lii;htin);  output  from  all  tlic  sub 
atati  r.s.  thi  cuiijluuc  (1  luL  tLii  tn  ii  and  lighting  output  from  Sluiiil 
street,  the  combined  luuMiuum  traetion  and  lighting  output  (ruui 
8tnaii«tn*tanid  the  inavimnm  tiaotioaoalmit  from  theanb<atationH. 
thetast-namcd  ontpnt  being  cabulatad  *s shown  in  Table  III. 

Having  indiealiHl  tiie  relaUoa  whieh  esirtB  between  themsHnmni 
traction  output  and  the  full  traction  ontpnt,  it  will  be  well,  without 
mmg  into  datail,  lo  refer  to  the  way  in  which  these  rehUions  affect 
toe  arnngeiUCBt  and  e iiuipmcnt  of  stations  for  supplying  power  for 
tnunway  purposes.  Fig.  11  shows  that  even  in  the  case  of  a  station 
snpplyini;  80  cars,  the  maximum  traction  output  wnubl  be  ns  much 
as  .W  pi  T  1  i  nt.  luore  than  the  full  traction  nulpnt.  ami  i  vcept  in  the 
ra-if  III  ;i  ..t.iiinn  suppKing  a  large  nmnbi  :  of  i  .irs  il  i>  cli  nrls  the 
momentary  loaxiintuu  traction  output  which  decides  the  number  of 


iMachiiics  which  iuukI  be  run.  the  other  hanil.  in  the  Cjiro  of  a 
Htntion  supplyiuK  !f20  earn,  it  is  the  full  trartLi  ii  ir.ry  A  which 
decides  the  number  of  machines  to  be  run,  as  the  rnrriKponding 
maximum  traction  output  would  not  be  more  than  aliout  20  per  cent, 
greater,  and  would,  therefore,  be  within  the  overload  copiu-itv  of  the 
jdaat.  In  the  case  of  a  station  stt|||il]rtnR  lees  than  about  2*20  cars, 
the  overload  capacity  of  the  plant  should  clearly  be  made  as  great 
as  possible,  (iencrnlly,  the  following  eonridenttion* «l>oald  lie  ani 
in  view  in  order  to  reduce  the  disadvantaoBS  of  A*  variations  Ofm* 
traction  load,  alihouLrh  these  considsntUOW  ar*  BOt,  of  eonrse, 
ei]ually  applicabli-  to  the  diflterent  cases  wfaish  prsssnt  themaalves. 

1.  The  poasihility  of  i  tinnin<;  stations  in  parallel  on  to  the  lines. 
It  is  quite  possible  by  larcfnilv  adjiistin'^-  the  compounding  of  the 
treiurators  in  the  various  statiann  to  supplv  the  dilTi-rent  areas  in 
piiiiil!'  I.  .isiil  ■.ins  method  does,  on  llm  Hhole,  tend  to  rinluce  the 
lluctuatiuns  of  the  load.  On  the  other  hand,  it  is  more  <iillioiilt  to 
keep  tlio  drop  of  pressure  in  the  rails  within  bounds,  and  it  in  aU.> 
difindt  to  guard  against  excceaive  loads  being  taken  by  anv  one 
station,  especially  on  staitiae  np  aftar  a  mnscaf  shut  down. 

3.  Th*  us*  of  mafihtnea  eapahto  of  da*aBff  with  moniMitanr  loads 
greatly  in  eiesis  of  their  normal  moat  elBoi«nt  loads.  In  tns  caa* 
of  synobioBous  motor  generaton  the  shape  of  the  "  V  "  excitation 
ctirve  of  the  synchronous  motor  is,  of  eoune,  of  great  importaooe 
in  this  connection.  With  record  to  getvcmtors,  compound-wound 
machines,  such  o»  are  used  for  traction  work,  meet  the  required 
conditions  well,  since  an  inerea.-M'  in  llu'  Imt  1  is  aecniiitunii-il  liv  an 
increase  in  the  stren^-th  nf  tin  liold,  wliii  ii  is  lus;  wliiit  i>  reqiiiruil 
foraparkle«Kcoiuiuut:itiiiM  1  i  i  Manchc«tei  ^  ib  -mtian  synchronous 
sets  have  been  found  cajiable  of  suec<  ^.sfullv  taking  aiomeiitary 
loads  opto  W  par  oent.  in  excess  o(  their  normal  fuU-li  ' 
though  th*  naminal  overload  capacity  is  'U  per  cent. 
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Km.  12.    Stuart  Strc-  t  Station  I-  wd  Cui  ■.•>  :.    .Ian.  .'>.  I'.HIS. 

The  number  of  stllti'.'l!^  fur  MippKini,'  '<  <^ni  u  iiuiiilicT  'if  ears 
should  Im-  kept  ii>  few  u.^  )iii~mIiIi  .  \Vhen-  llu  ri'  nn-  a  rnunbi  i  of 
cro*.'^  routen  it  is,  of  conrwe,  uhk  Ii  eitsier  to  supply  a  large  nniuber 
of  cars  from  one  station  without  exeoasivo  drop  in  the  rails  or 
exoessive  outky  in  iiutin*  than  in  the  case  of  u  sinxle  lung  route. 
Ev*n  in  the  ease  of  a  aingio  fanw  mate,  buwovor.  the  area  of  snp|ily 
can  b*  extended  by  meant  or  additional  positive  itnd  uskmiv* 
fe4-ders  tad  boosters,  and  in  some  cases  these  will  be  preferable  to 
institlling  a  separate  sub-station  inwards  the  end  of  the  line.  This, 
of  course,  is  considcrint;  the  mat  I er  entirely  fnxn  a  traetion  point 
of  view.  The  Miincluwter  sub  .>ititli<;tiN  liod  tO  bo  arnUlfld  tO  SIlit 
li;:htit)t;  ri'ijuin  ini'Mts  ivs  well  as  trju-luin. 

1.  Tile  use  ..I  l>aUerii-s,  preferable  u  ith  n-\ ersilll*  llOOBtcrs. 
.\t  llu  (Kjwer  house  in  the  eii-<c  of  a  ilirecl-cnrrent  Station  siipplyinj; 
a  small  number  of  oar.s.  At  the  sub  stalious  in  the  case  of  an 

extensive  system  supplying  a  large  uuiubor  of  curs.    As  a  rule. 


howovor,  tt'i*  OBij  m  cases  u  here  M^iahUlM  is  th*  gavMainc  i 
ditiom  Hut  th*  eoet  of  pru^  Iding  batterlos  of  th*  iMOasaarr  >ia 
the  sub-stations  is  jnstitie 


The  authors  wish  to  v\prc!i.s  iheir  thanks  to  Mosara.  Kennedy  and 
.lenkiii  for  permitting  them  to  publish  residtfi  of  tests  and  particulars 
in  conneotion  with  the  Stuart  street  plant,  and  also  io  Mr.  J.  M. 
Mel'ilroy,  the  general  mana!;<ir  of  the  Corjioratioa  traniwi^-a depart- 
ment, for  the  information  which  h*  hs«  givsn  in  coansotloa  with 
the  can  and  tli*  ear  serWocs. 

hvmnaat. 

•'  A."-  OieiiiNsOM'flnBn  aiATUHI. 

KiKhteen  Lancashire  boiler*,  rach  Mtt.  by  8ft,  wHtl  Oallnway  eupar. 

hi  oi.  r-  I'liur  HjbctxV  iV  Wil  •ni.uf  lO  HOrtlb  cspscity,  with  superheaters. 
In  [iriicl  .  I  '.'O.liv'.  I'f  :--u[i(ihL'«t  iibliiM.ri!  ,-.t  ,:m.-ine.  Sii  .-el."  i.!  Orcen 
eoooomi^ers.    Working  prcHuie,  13'>ib.  to  ibc  wiuaie  inch  I'uplieats 
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steam  rungM  throoKhoDt.  The  eoal  U  delivered  by  euukl,  diioh&rgei)  hy 
mw>t  ot  trkvelling  jib  et»n»  into  t)ic  )iiiiil:i:it,  whtnoc  it  ttXh  inia  llie 
otoktr  miH^KinM,  Views'  •MJwn  tbronghout.  TbseOkl  OMd  ia  »Mh«4 
slock  LowMt  vMkljr  WMMMjUaH.  0wk  fH  liaail  al  Tnila  unit 
generated. 

Two  Ferranti  vertical  C«M»-WI>OimJ  4BgiOM  OOOdM  directly  to 
dirtect-earrent  mullipoliur  dyniuuM  df  tbe  Bnliih  W«inB()M>o>i«  Co.  o( 

TSftVw  rupocity.  The  Ernpm»nn>  ure  amnged  to  orer-oompound  op  to 
111  per  cent.,  and  tbe  gpcd  of  the  aeti-  is  IM  reTS.  per  mio.  Two  Parsons- 
Siemens  sets  of  ISOkw.  capiurity,  eaob  running  at  1,6(K>  rev>.  per  min., 
liAve  just  been  put  down. 

Two  KortinR't  ejector  and  two  Tanoos  sartace  oondcnaan  with  n«Qotn 
nogmentor* .  Separate  motM-Mnn  aiNnlMiiiB  P"T*-  Oaatdansing 
water  obtained  from  Itochdato  euaL  Tlw  BriSdl  TkonNPBAwton 
Ca.'««taiidai!d  iwitohlNiHdi. 


:  A  miMB  Ml«r».  with  •uperbvatan,  eaeh  eapsble  of 
mv«ltfBffn,MMb.p«rle«r.  Eleven  s«leof  Oreeneoonomisers.  Worli. 

ing  pressure  1601b.  per  siiaareineh  Dapifeato  et^am  lADires  throughout. 
Tijc  ^rinn;  wiil  hRndllOftplantafi  ai  Dickmaon  a;re*i.  Chain  (  rate  sinkers. 
Coal  ured.  wa<bed  aUck.  Loweet  weeiily  oon«umpli«>n,  3'31b  per  Bowd 
of  Xnde  unit  generated. 

Vmii  MusRTave  vertical  cross-compound  engines,  coupled  diiaoUy  to 
direct  {•ur-i  iil  rn:ti pound  wound  mottipolar  dynamoH  by  the  British 
W.iiUirithiui  ,r  I  n  of  l.i^OOkw.  capacity  eaeh.  and  working  up  to  25  per 
cent,  overload.  Speed  I'l  reva,  p«>r  niin.  Eaeh  «>R«ine  has  two  Musgra^'c 
surface  oondenseis  in  (MrAllel.  Air  piimp^  iiiiv<-ii  (tirectly  off  croeaheads 
of  engiiie.  lodepaodeDl  motor-driven  circulating  pumpa.  Condensing 
mttw  flhlatmd  tnto  Ih*  BwMi'r  canal. 

Edliwui  •wiMlbOMila  throaiibaai  Berane-earrent  cireuit  breakors 
on  main  generators:  maximum  ciieuil  breakem  on  fevdcre.  Equaliser 
bars  not  brought  to  switchboard,  but  run  down  the  centre  of  tbe  engine 
room.  Equaliser  pilUra  and  ■wttafaaa  tixad  eloM  op  to  main  gsomtors. 

"C."— SnruiwvRwr.  K«.  1  Statim. 

Twenty  four  Bsbofnik  A  Wlloox  boilers,  each  capable  of  evaporating 
IS.OOOlb.  ul  waliT  (i.-r  hour.  Working  pressure,  IROIb.  per  square  inch. 
Berrymiui  f.ud  )irulrrB.  Th?  coat  ig  hauled  by  rail  fron,  ihi-  Lancuslnro 
it  Vorkslnrr  iiivilwsj-  Co.'s  aiJirifjs  ri^lit  into  thr  (icpoi.  (junkers  being 
placed  din  cllj  irnder  the  rtspc«tive  siiliDgs.  The  coal  and  ash  elevators 
■n  of  the  gravity  booket  type  sunmnded  bam  «■  niiMwn  ctaia.  Ohiiia- 
nato  stokers  used  tfaroagliout  Washed  psaa  Hulwubta  tbtek  ooal  nsed. 
Lowci^t  weekly  consumption,  3-2Ih  per  Board  nf  Trade  unit  generated. 

Six  )alca  d;  Tbora  verticn^  orDs-s  coniiifjiuiil  cnKinns  directly  ooupled  to 
hi^h-tension  three-phase  alternators  of  l..*i)()kw.  caf  ni  itf  i  sch,  br  the 
Electrical  Co.,  running  at  !I4  revs,  per  min.  Ovt  rl.>aij  capaclj-  ptr  cent. 
Six  Willans  A  Robinson's  barometric  condensers,  with  motor-driven  eir- 
euUting  water  pumps  and  no  air  pump«.  CODdMHiBgmtar  Jor  MOO  H.r. 
•f  steam  plant  drawn  from  the  Ashton  oilMl.  tha  mnkiiidcr  from  Coi- 

ipOTttlion  niriiTin,  with  f(n:r  furr  cl  <lriiii;-ht  cnn!iii(j  towers.  Three  Willana 
ilcctrical  Co. "a  lunli  .siM'.'.i  i4.-u,  'JVOkw.  ei«h,  at 'JOO  to  g'.'O  vuUs 

Induction  motor  exciter  s«lc.  Kxcitatioii  from  Wl!!nn«  not!  as  alii-rnativc 
to  Induction-motor  sets. 

£l«ctHoal  Ca's  switchhoards.  eootrulling  six  l.AuOkw.  generators  and 
18  high-tension  feeders,  t««;etbcr  with  teadat< 
aoopling,  and  interboard-oonnacting  pMMll 
BMlwlad  bjr  U^-laniiaa  lima.  -  - 

No.  s  Bnmm  (Emminni). 

Twelve  Babcock  A  Wilcox  boilers,  eiush  oapaUeaf  enpotltiag  SO.OOOUl 
ol  water.  12  sets  of  Green  ecouomtsera.  Work&lg  ttfaaam  OOOIk  par 
•quare  inch.  Babcock  *  Wilcox  ftiperheiUepi.  Holder  A  Brooke  feed 
heaters.    Coal. handling  plant  same  a.  No  1  station. 

Two  "  Wallsend  Slipway  "  triple  expansion,  I  i-.ir  cmnk  vertical  unelnct 
BMHttd  directly  and  externally  to  high  tenaion  thrr  i'  phase  aiieniiiturs  nf 
'^WNtm.  capacity,  each  by  the  Electrical  Co.  Two  saU  ol  »utlMie  con. 
den  sen,  by  Messrs  Mather  *  Plait,  each  provided  vrilh  11,000  »q.  ft.  of 
oooling  surface.  Air  pumps  wet  and  dry  ;  and  ciicuUting  pumps  driven 
direct  off  the  croesbead  of  the  hi^'h  prrs^tire  and  low  prr^snrc  fiwino*. 
Condensing  water  obtaiiic'd  Imm  Corporaiion  mainB,  lnvol^i^l^•  tin-  nsc 
of  aix  forced  draught  oooling  towers.  Auxiliary  plant  provided  by  the 
Stuart  street  sub-staliod. 

Ferranti  tyoe  swUcbboards,  controlling  two  3,75(>kw.  generators,  14 
high  tension  fwders,  together  with  feeder-charging  and  bo«rd-ooupling 
panels  Each  high  tension  feeder  protected  by  oil  circuit-breakers  of  the 
euaw-oumnt  hw.  Aatom»tlc  oif  break  avitabaa  iiMerlad  bttmw  tiia 
two  iMbi  awitmboaid  <bna  bars 

Di.srrsMON- 

TAIIE  lliimglit  tiie  sub  .itatior.  .-fficienev  low,  atii!  a^k-ed  if  it  wa' 
ama  thaaiae  of  motor.eener»t<iri'  ;  lio*  did  lhi';-e  compaj.'  iv,lh  rotary 
oanrartert?  The  low  toul  works  cuita  of  O-iTd.  for  Stuart  street.  0  28d. 
for  IHooiii.!.lrcet  and  0-43ad.  tor  Dicklnsaii|.atiaakinn«My  ■Mouragioc. 
Th«  e  vidence  before  them  proved  that  small  alaliaUl  waia— owinR  to 
capiUl  cost  _^nol  Ic.  hr  I  nsid^rtd.  and  that  large  stations  were  a  ne<^«ssity. 
Mr.  L  ANDREW  s  r  u.plm  .ised  the  advantages  ol  a  combined  station. 

'** "  l*'  lepf'trntirp;  ihp  svpnj".  monthly  con 

I'aialQDaanrac}' far rU  traction  »ub  ^ln•.lr,^l-  n-i  f  i(  torv,  for  it  must 
ba  ftmambared  thai  it  was  an  all-da>  liliuiency.  Ho  bad  not  known  uf 
single  pbBEe  alti^rnntine  supply  giving  more  (ban  60  to  CO  Bar  aant  all- 
day  eflicieiify.  .i-  ,1  ,t  -^amiMlrpd  very  favonraWy  with  aoflll.  From  the 
li^tur..:- fiv.-n  !i.  (  .1  .loiur,  ,1  th,  c.  t  of  ftirr'':' r^Tierated  at  8ab-.slatioOf 
and  found  It  in  umk  ,,  ,t  .j  .,L.,„„  „  ,,|  p,  ^  ,„;;,  u  mipuMble  id 
otitain  to  low  a  tnjuit  at  small  wparats  geneiaUn^  statioM.   fia  wooM 


i&e  to  a-'lc  Mr.  Ff&irc  if  O-iOTtfl  peronit  represented  the  total  distribaHaa 
L-oit  or  iiiil;;  to  On-  sub-K)ii'inii  ti^nninala  ?  It  was  interesting  to  compm 
the  Btuarl  nlf  c t  co«l  ronioniplion  of  0'17d.  per  unit  whm  worltirm  eoo- 
densing  with  0  'J>"d.  when  the  station  wsui  working  tioo-cnn  lrnsinf;  'I  lie 
saving  in  coal  when  oondeniiiiig  wa«  sabetantial  and  genuine.  He  drew 
atteadan  t»  (ha  laala  of  one  o(  the  1  MOkm.  Moa^w- Wartiashaaaa  aau 
at  tha  Btoon^mal  works  with  saturated  itaam.  This  ast  took  IV-Mb.  ol 
Kteam  per  unit  generated,  and  with  steam  superheated  IMl'F.  only  17-31b. 
per  unit  generated.  These  figures  showed  a  remarkable  saving  by  tbe  use 
of  superheated  steam  hot  he  w  -uld  like  to  n^k  what  extra  fuel  was  burned 
to  obtain  the  tiiittr'rheiit  ' 

Mr.  R.  O&jETXICH  wantad  to  know  if  any  trouble  had  been  expenese«d 
with  (he  switching  in  aa4  ant  ol  tha  motor-generaton  with  referenae  to 
static  effects.  He  had  jlwtipiiiil  ISOkw,  motor-generators  baring  nti  p«r 
cent,  eficitn;:y,  andthouffht  any  more  incri'a.sr  in  Ihii  i-i/e  of  unit  wouid 
notetTect  tiiucSi  furlhei  economT. 

Mr.  Fitllii  thought  oapital  charges  should  have  be«n  inetaded  in 
6gar«*  given. 

Mr.  SHEFFIELD  thought  the  question  as  to  the  oao  ol  small  or  larga 
cars  was  one  of  traffio  oonuderatlooa  rather  than  cost  per  car-mile. 

Mr.  FIELD  considered  tbe  beatbg  effect  the  mam  factor  m  deter- 
minini;  th«  overload  eapa:!ity  of  generasors.  ITc  noticed  that  with  H(>«irs 
tbe  maximum  demand  was  M  Mr  oeut.  mure  Ihiin  the  full  lr&<-".ion  luad. 
and  he  conaidered  that  M  per  oeut.  ovrrlowi  bad  really  a  small  heating 
effect  and  oould  be  eaaily  taken  op.  There  was  no  danger  tt  matai' 
generators  getting  out  ot  phaae  with  even  80  to  100  per  eent.  orsrload  of 
short  duration.  Batteries  would  reduce  tbe  heatinR  effect  by  taking  up 
varlationa  in  demand,  but  calculations  showed  only  about  S  per  cent, 
rnving  in  the  heatiag  effeoL  He  drew  attention  to  the  heavr  d^nmrtd 
aft^r  a  toUl  ahal  down,  and  did  not  know  why  it  lasted  !>.i  1  ;  m 
Ulasgow  it  was  about  half  an  botir.  He  conrid^d  the  qomlion  of  rail 
tbop  my  Imjnmiil,  mt  in  Okagov,  nith  aei-auve  t  laylaia.  tba^iU. 
maahMlttfbuidiaBaai^  of  Ttida  damandtnl,  thi:  grealaat  iUMarca 
of  potential  betireen  any  two  p<»nts  not  being  more  than  I  volt. 

Mr.  AITCHESON  (Bochdale)  said  that  with  tha  nnmbrr  of  oars  and 
the  type  nee^stary  •»^ttw.  per  cftr  was  abs-^ut  the  Bochdsl*  fi^-  ir*  ITe 
instaoced  C  oventry  its  a  station  that  m^de  use  of  its  traction  cxticn.-i  'Oi 

parallel  wtib  ilia  ndia  or  (akan  alHtighl  baef^  Alao  whalkar  autaMiiMB 

thres  pha!!p  (^fratnrn  h»d  l^ei^n  tHnJ  in  parallrl  with  cni^inf  drivan  sets, 
a-s  rnotiir.tlrivrn  !*<;t«  wrro  iiiytailfN.i  at  Diclcinaon-Btrett. 

In  his  reply,  Mr.  I'i'.AHCii  Siiid  that  U  lO.HJ.  per  unit  g-  neraled  r««pre. 
sented  tbe  t-^tal  distribution  ooj-t.  With  regard  toi'oai  used  f;!i  5up*;ii>rAi 
boiler  tests  were  not  condueted,  and  he  was  unable  to  give  any  llgates 
comparing  tba  laat  ot  Daoambar  Slat  triUi  that  af  Uw  HM,  «Wah  aMwt 
unofficial  (eat.  Coal  figom  {Ornon-eoiMiaaaiiigaad  oogdeitriMware  4-llb. 
and  3  311).  rCTpwtii-cly  Parallel  nmnine  had  been  (joitp  FatifTsctorr.  nsd 
thara  waa  a  diiTerence  of  opinion  il>:)at  the  relative  merits  o(  lorofr 
wound  coils  and  )ia,rid  \t  ound  He  agreed  tiiat  thrire  was  little  to  be 
gained  by  jiKrrasinK  t'lri  tl/x  of  motor-generntor«.  The  rmila  ' 
oonnccled  at  the  station,  nnd  .feeders  went  itrsi,[rbt  back. 


GOHTIMfORARI  SLSCTBICAL  SCIENCK. 

[Compiled  by  K  £.  FoORMUB  d'Albb.  1 

Jkfwdtr  qif  Almeuherie  /MtjMUlNt.— C.  NoiAmiia  dti 

another  upparatiu  for  mgisteriag  the  ionis&tioo  ti  tbo  

sphere,  which  has  orer  hii  own  previous  method  the  advaBtage 

of  MOV  rrtjiiiriii^  ;i  high  re.-i.sUtnce  or  a  thermostat,  and  over  that 
J utuiitly  ilo^ei iljud  hy  Lwjgcviu  ihr  advuiitagc  of  piving  an 
abeohitely  lotitiGitotis  reconl.  Tlsc  ii|i|i.iratii>  cotihsIk  ■»ss<n 
tially  nf  a  cylimirical  condL-iiser  filleii  "Ith  tlie  .lii  whv>f« 
iotii^^Ht ion  is  to  ho  ■li'tt'rmini-ii.  Th«  outrr  cvlimJer  li*  k<'pt  at 
a  fixed  poteutiul  meam  of  a  btittery.  The  inner  one  is  roc- 
ncctcd  with  the  earth,  so  that  there  is  a  constant  current  front 
the  condenser  to  the  earth,  whose  intensity  depends  aimply 
U|K)n  the  ioniaation  of  the  air.  To  mcastirc  thia  current,  the 
author  makes  the  conneeltoa  witli  Ui«,  earth  not  hy  a  wire,  hut 
through  a  jet  at  water  oonoeoted  with  the  intu  r  cyhiJ<k  r.  The 
number  uf  dropt  per  eecond  caa  be  ascumtely  regulated,  aad, 
as  their  sixo  is  oomtmi^  they  iviD  take  away  «  rharge  propor- 
tional to  the  POtaBtU  pi  tiM  iniwr  cvliadcr.  TUi^ 
depends  upon  Uw  ioniaatloii,  aod  tliiu  n  (he  potential  of  the 
inner  cylinder  is  measureil  it  will  at  ABjr  tBitaat  ItMtiote  the 
de;;rec  of  ionisation.  The  inner  cylinder  is  therefore  eoonertwl 
with  one  pair  of  quadrauts  of  an  electrometi  r  «  ho»e  other  p»ir 
i.s  cirthed  and  who.«e  needle  i«  char<r<»(l.  The  deflection  of  the 
needi>  is  then  proportional  to  thu  u/tiiiStion,  and  coq 
tinui>u»ly  r,  ^'i>?tcred  Hv  a  pyM>t<i:,'r;i)>hi<-  cylinder.  The  best 
ai Mii^i.iiiijht,  is  tL>  hasc  lui  uiUthjH'  i>f  futji  or  ri\e  <\i  :i 
'Imia.  radius  per  second.  The  temperwture  la  wiihimt  »t:nsibie 
inllueuce  as  long  as  it  does  not  vary  hy  more  than  about  lOdcg. 

(C.  Noaoitaim,  Camjftu*  Jbadas,  rafefaai;  U.  t*N-] 
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Aid'-n  "f  Radium  Boj^  ok  Cimduelintp, — B.  S*lMt  liMOMid^ 
tk  Urge  nnmber  of  (kliraimtioiii  of  the  ellact  of  ndtnin  nj* 
CB  ui»  coodiutivitjr  Hi  yitbm  antab.  IheMperimeiits  were 
mado  with  «  tm7  atning  radium  pnpafatioD,  oomiaUng  of 
MananiM  oi  pan  ndimn  bromide  endoMd  in  ftgbaeveaael 
wttn  thin  wall*.   Wires  of  tlie  various  meta!*  were  rolled  on 

thin  paper  till>c^,  In  Llm  intcriftr  of  wlilcli  llic  niditini  i.ri'|);iru 
tioii  wasplaccii.  lu  the  caw;  of  Insniiith,  ttio  w  'wc  w  ja  wouuil 
in  a  flat  spiral.  In  every  ca'.e  tin;  tliii  km  s-i  of  the  wire  was  less 
than  Imni.  The  uniform  result uliUineU  iu  tltu  case  of  Itisniivth, 
iron,  steel,  copper,  platinum,  bnu8  and  German  silver  was  an 
increase  in  the  re<ii9fance.  This  increase  begins  immediate!;* 
on  e\[iosii]g  till,'  vsirc  to  tli«  actiuii  nf  tlie  r.nHum  rays,  aiul 
heforo  any  heat  from  ilin  spoiitaiiuous  heating  of  the  radium 
could  luivti  time  to  produce  the  effect.  If  the  radium  is  kept 
near  the  wires  for  a  length  of  time,  the  resistance  increases  to 
Ik  certain  maximum  value.  On  removing  the  radium,  the 
metals  slowly  return  to  their  original  resistance.  The  author 
adnpla  tliu  \icw  that  the  energy  of  the  impinging  ^  rays  is 
converted  into  baiA,  which  inoMMc  the  leaiateneeof  the  vires 
in  the  nmal  way. 

[B.  Saiiat,  Complfi  Jitndiii,  Mmra^t,  ItM  ] 


Kiinr 


Jittittirie  F?«ori/<f.— The  qoantity  of  electricity  on  the 
anaatnres  of  a  comlvnecr  subjected  to  a  potential  oscillating 
in  a  ainnoeoidal  manner  i»  rctar<le>l  with  respect  to  the  electric 
field.  This  phenomenon,  kno^iiti  as  ili(>l(  ( trii:  vi^Msity,  ha.i 
l>een  iiivesli,i;iaod  by  O.  M.  i'<iil>ini>  with  ,>inu  tiiirJni.s  of 
fn  iiuciu  iL's  iari^iiii<  finm  L'.OlK)  to  l,i»i.iO  jioi  seroml.  I''ur  this 
purpose  ho  aftiK'hwl  to  the  two  poli-s  of  un  iitc  lliu  somo- 

wliat  coiuplkatcd  com- 
bination of  condensers  and 
inductanceK  shown  in  the 
diagram.  On  increasing 
the  intensity  of  the  feeding 
cnrrcnt  and  shortening  the 
arc,  the  Duddcll  currents 
circulating  in  the  ahiints 
gradually  approaehed  the 
perfeet  nne  ehape.  With 
a  paraHinad-poper  con- 
1^  denser  he  obtained  a  lag 

^•ip^  of  more  than  2deg.  This 

la^  is  not  due  to  .1  fault  in 
the  insulation,  since  the  jtisistanci.'  \i'as  10  iniiliuu  ohms  iiitluod 
of  l,-l(H^  ohms,  as  it  would  have  to  bo  to  explain  the  lag.  The 
ftulhoi  sniii'oits  the  theory  of  Iless,  but  extends  it  by 
suppoeiiiL:  that  •lioU'i'tric.H  rontain  two  kinds  uf  c.nuluLtiii}^ 
part^clc^,  one  kind  (KtfKssiDg  a  greater  mobility  than  the  other. 
Thi'  iliiroi  rut  kinds  would  M  brwubt  into  TUDrone  action  at 


very  different  freqaendci. 


laM. 


l.l«Mk] 


nif  Din  hurge*.  — Kontgcn  found  that  for  posiuve  discharges 
in  'litlorent  gasos  the  product  of  the  mean  frco  |)ath  and  the 
minimum  discharge  potential  is  nearly  oODStant.  Warburt^ 
found  that  the  discharge  from  a  negMlm  point  was  improved 
by  cooling  the  ^as,  and  that  heliion  eOQTOye  the  discharge 
mnch  mon^  readdv*  than  nitrogen  or  hydrogea.  P.  Ewers  has 
einoe  carried  out  300  aoriea  of  measuremeala,  eompriaing  2,000 
r<odi^g<i  with  nrious  gaica  at  difliHrent  temperatorea  and  prcs- 
onanre  purity  ho  inado  lavidi  nao  cl  the  liqnoiyiDg 


mf^ina.  Two  of  that  gasea  examined  were  monatottio— vir.., 
helittU  and  argon,  and  two  diatomic — viz.,  hydrogen  and 
nitrogen.  He  found  the  following  law  :  the  product  of  minimum 

potential  and  square  root  of  tiniin  frco  [latli,  diviilc*!  Iiy  tlie 
number  vf  atoms  in  the  molecule,  is  constant  foi  all  the  fuur 
gases  at  the  same  tctnjwratnre  an.l  ]ir<'ssure.  Combining  this 
with  a  law  governing  the  relation  liftwcen  cnncntand  K„M.F.. 
be  deduces  tin;  more  general  law  that  for  a.  ^\\cn  K.M.F.  tUc 
current  is  .sim|)ly  [iroportional  to  the  ineaii  fiee  jiath  of  the 
niol(;<-iiles.  This  concsjwnds  to  Uic  fact  that  in  motals  tht' 
conductivity  is  pro(iortional  to  the  mean  iiee  path  of  the 
eteetrona* 

[p.  Enw.  P*y»ttiaU«eik«  ZtiutkHft,  March  1,  ItOS.] 


loaii^ihiiit  iW/'^oMMi—  P.Maetoulier  haa  atndied  the  iontaation 
in  Ramea  by  mean  of  vertical  deetrodea  piaeed  aynmetricaUy 
with  regard  to  tlie  Hame,  bo  us  to  avofal  the  distortion  pirodneed 
by  the  upwaid  earrent  and  bv  differraeea  of  temperature.  He 
found  the  current  sensibly  independent  of  the  distance  between 
tbe  electrodes.  This  tends  to  show  that  the  ionisation  takes 
jilui'c,  not  sn  inni'h  at  the  Hiirfai-c  of  the  (!lc.:'trodos  as  throimh- 
oiii  tlic  vulumt'  t>f  the  llainc.  If  the  ionization  is  n-allj  a 
\ohime  phenomenon,  the  ijnantity  of  ions  jiUeiiit.'il  yiQi  second 
in  projiortional  to  the  distance  lirtnccu  tho  cloctto.lcs.  If 
faluration  currcnlB  eotild  he  oUtaiiiC'l,  these  ought  to  In-  in-o- 
pcvrtional  to  that  distaiico.  E\|K:riinent  shov.  s  that  this 
])ro|iortioiiality  iIo<'s  not  hoM.  Inil  it  \a  kno«ii  that  true 
iiutiiiation  currents  cannot  he  obuiued  in  tlamcs.  The  ticlil  is 
loally  localised  in  tlie  iiiuncdiate  neighbourhood  of  the  elec- 
trodes, in  htyers  not  thicker  than  O'fimm.  The  field  in  the 
middle  space  is  insignificant.  The  ionisation  in  flames  is  very 
inteuae.  Tha  author  calculatea  that  every  cubio  centinutra  of 
the  central  region  contain*  at  leart  iViom  of  «aeh  Tho 
ionitation  dneodiL  bowatier.  bqI  only  upon  th«  tonuMnitare 
of  the  flame,  nut  ano  upon  the  ehemiBail  reaction*  witoin  it. 

[P.  UitBaorLtEn,  CompUt  lUnJu;  March  8,  IMU.] 

SdutioH  itf  Pialaum  in  Sulphuric  Aciii — A.  lirochet  and  .1. 
Petit  liave  cantlllly  egeamined  tho  action  whereby  an  alterna- 
ting current  is  empowered  to  dissolve  )>latinum  in  sul|)hiiric 
acid.  It  u  wolt  known  that  platinum  docs  not  dissolve  in  aitl- 
phnric  acid  when  sim^  immoncd  in  it,  uor  when  serving;  as 
an  oleclrode  for  a  cootmnooa  current  through  it.  The  authm-s 
found  thatan  altemathig  ennrant  wnot  oeienllai  to  thia  action  ; 
it  anflioea  if  tbe  eurrent  ia  variable.  Fbtinum  fa  diaeolvad  at 
tlic  aiiode,  the  solution  is  coloured  by  the  fomalionof  IHlpbutOi 
and  the  metal  is  deposited  at  t  he  cathode.  The  aiMitiim  of  an 
oxidiwr  docs  not  fa\  onr  the  solution  of  tho  metal  at  the  aii<):K', 
but  rather  tiie  cuntrary.  It  hindcis  the  deposition  of  the 
nutil  .il  tho  cathode,  since  the  reducer  acts  Ujwn  the  oxidizer 
instead.  The  ro0t.1l  renuuw  in  solution.  Naturally,  the  con- 
centration of  the  solution  has  a  limit,  so  that  a  ate  of  c  jui- 
libriura  is  soon  aUaiiied.  Withmit  an  oxidiser,  lliu  metal 
dissolved  is  entirely  restored  ni  tlx^  shape  of  |i1atinum  black. 
If  a  continuous  current  is  suporimi>osed  upon  an  altcniatinj; 
curronl^  th*  platinum  is  dissolved  at  the  anode  of  the  con 
tinuous  current..^  The  alternating  current  haa  no  effect  except 
in  so  far  as  it  conrert*  the  continuooa  cutTeDttnto  a  cnrrentof 
variable  intenailyi  ' 

iHmKmct  asd  Hrni,  009***  Jturfa*.  Manh«,  1»M.] 


PatMl-BioattiA  Motor  Oar.— At  the  end  of  a  Baoer  on  ets> 
trie  tnetioii,  neaatly  nad  bafon  tbe  Now  York  Railroad 
Club,  Mr.  W.  B,  Potkr  rtfond  to  a  petraMeoiriB  oar,  now 
being  built  by  the  General  Itectrie  Co.  of  America.  Thia  car 

is  provided  with  passenger,  smoking,  toilet  and  baggage  com' 
}iartment«,  and  is  GlSfl.  lung  over  all.  The  ougine  room  IS  at 
oac  end,  and  a  iiiotornian'^  tompat tnient  is  [ivi.ixidcit  at  each 
eiul  of  the  car  to  iiormit  its  heing  operated  in  k.itb  directions. 
The  car  c(jnii>I(!te  will  weigh  approximately  6fi  tons.  Tho 
entitle  will  have  a  full  load  output  of  200  Kit.!',  and  will  run 
at  GOO  revs,  per  niin.  It  will  he  direct  connected  to  a  riljij  \i.lt 
generator,  the  fields  of  which  wiii  ix)  stsparaloly  evcited  ftum 
an  exciter  driven  by  the  engine.  The  controller  for  the 
motors  will  be  provided  with  a  series  parallel  switch,  but  no 
starting  rcsintanco  in  the  usual  sense  will  be  re<iuired,  as  the 
speed  of  the  moton  will  be  regulated  by  controlling  tho  volt- 
age of  the  genemtor  tktongb  &)ld  resistance  points  in  the  con- 
troller. The  wate^eool^l|g  eyatem  for  the  engine  will  be 
carried  through  radiaton  on  the  ton  of  the  eM*  dnriqg  the 
otttntner  and  in  tfao  winter  through  ue  ordinary  heater  pipee 
his  the  purjwae  of  warming  tbe  car.  An  en^ne  of  tba  aue 
propoaea  will  provide  for  an  acceleration  sufficient  tO  maintain 
a  schedule  speed  of  20  to  25  miles  where  stops  are  S  to  4  milaa 
apart,  ami  the  car  can  be  easily  maint.iine*!  at  a  running  speed 
of  40  miles.  It  is  estimated  th.it,  including  all  expenses— of 
the  nioturman,  ccmductor,  fuel  and  uiaintenance — tho  cost  will 
be  iMstweua  Vo  and  20  caaU  per  car  mile.  Soveral  different 
types  of  engines  are  under  oonrideration,  as  ia  alao  the  uae  of 
kerosene  aa  a  fuel. 
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4aMtlk$,  mmtpa^t,  and  »thir  PtaHfHma  tarn  U  wtimitiktlttf 
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SPECIAL  NOTIGE. 
NOW  IIIAOV.-VoL  LI  1 1,  of "  TBBftawi 

in  ttron^  cOoth.    Prica  11*.  6.1. ;        tm,  18fc  6& 
binding.   Prioa  2<.;  po«t  fnt,  2a.  3d. 
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I  T«r7  •care*,  and  aarly  appllcatiou  ihould  be  mada. 

"THE   ELECTRICIAN"  SUPPLEMENTS. 

BDpplemoota  Iiautd  from  (ijna  to  (ima  wlih  •  Tbe  ELEcraiciAn  "• 
■M  on>  be  •»PPl»»J  On*  Wilk  At  IBM,  doiini  Ih*  goTroDl  wck  of 
yjAboauon.  A/ier  tlnl  date  BB  ntra  aEwga  to  iwUk  Tha  Mnoani  ol 
Uu^  cb&ri-.'  Is  alwa;g  printed  on  the  Snpplemaot  at  tin  tlBM  s(  kna. 
The  hiiH  V  i  1;,  krjnd  Volume*  completed  in  October  and  Asri! 
•U  Sufplcmenu  (ublisbMl  during  thair  napMliTt  liiM.  


some  14  I J  nivcrsity  Colli^CB  ntuatcd  in  diireicut  |jart«  of  ilie 
United  Kingtlom.  In  raply,  the  ChBUcellor  laid  he  vodM 
recommend  Parliament  to  vote  £51,000  for  I904r>  ami 
.£100,000  in  (he  following  year.  A  Committee  was  up[Kjiiited 
to  consider  the  Hllo<';Uioii  of  iho  ml.litional  money,  an<l  .-it  the 
8ainu  time  to  report  on  bow  State  aiU  to  Univenity  teacbiag 
'oiilJ  Ihj  moat  cffectivialjp  «rgaa{Bed  mnd  Bpgiifad.  TUb  Com- 
mittee submitted  their  fint  ro{>ott  on  Deccmher  19«  1904.  bat 
fuller  reports  were  presented  «ub8ci|uently. 

In  their  (Ir^it  report,  the  Committee  recomOMUlded  the 
distiibutioo  of  je9,000  of  tbe  additional  grant  on  the  aaae 
bntia  u  the  oM,  with  fhe  exoeption  of  the  pmiKirtion  originally 
aII<M:;ifc(l  to  Pnndec  College,  this  college  being  now  ['rovi.l.  1 
foi  by  Scot  tish  Uiii\ ctaily  funds.  For  the  present  year  only 
tho)  also  reeotiimended  that  a  second  £9,000  be  diatributed  on 
the  same  baaia  aa  the  first,  and  they  raaervad  their  prapoMb 
with  regard  to  the  renuining  £9.000.  The  aeeood  report  wbs 
dated  February  2:?,  1905,  and  dealt  golely  with  tbe  qtie^ti-  n 
of  the  balance  then  undistributed.  It  appears  that  the  Com 
mittee  inquired  of  each  college  aa  to  htnr  •  sum  not 
exceeding  £700  could  be  most  usefully  spent  on  booka, 
apparatus,  iVc. ;  as  a  result  of  these  inquiries,  the  Cmnmittee 
havii  rocommiinilf'-l  that  iTOo  bo  nivcii  ti>  e-.icli  of  tht- 
11  lai;gcst  ooUoges  and  £650  to  each  of  the  remaining  two. 
It  ia  interaaling  to  ohaerve  thalt  with  tbe  exeeptioB  of  8enth< 
rinijitnn,  rve; y  i-nc  of  the  University  Colleges  stooil  in  need  of 
a  lilirury  or  of  an  addition  to  tliat  already  in  existence.  Seveml 
of  the  COliegea  were  sadly  deficient  with  regard  to  apparato^ 
and  rntny  wtK  aaiioiiB  dthar  to  atut  or  enlaige  their  ntnaoa. 
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Tho  thinl  ni|iort,  bearing  tho  same  date  as  the  Kecoml,  is  the 
most  important  of  ail.  It  is  pointc<l  out  that  since  elementary 
education  has  been  progrcRstvely  modified,  so  tlio  Btandards  in 
secondary  and  technical  education  arc  rising,  and  in  every 
dc|)artnicnt  of  life,  whether  |n-actical  or  otherwi-c,  tho  tcn- 
ilency  in  civilised  countries  is  towanls  raising  the  standard  of 
knowlccl^ic.  Now  this  niisin^  of  tho  istundard  i*  jarlly  the 
result  of  the  introdaction  of  fro»h  subjects  of  stuily,  «uch  as 
cnginccriii},',  architecture,  \'c.,  whence  it  follows  tint  certain 
branches  of  learning;  which  were  liilbeito  excluded  wdl  tow 
have  to  become  recognised  ts  "  riiivLr»ity  teachin;^."'  This  is, 
however,  a  minor  poiut  as  couipareil  with  wint  folltm-s  in  thn 
re|M)rt.  The  Committee  state  that  they  were  particularly 
impressed  by  the  abfcno  of  pioviKiou  for  |M>i>l-^ra<liiatc 
scholais'hip.i  and  fcllo\vshi|k4,  the  luck  of  ei|ui]mu-nt  in  lio.^ks 
and  seisnlilic  sp|Kiratus,  and  the  insullic'cncy  of  remuneration 
of  many  of  the  leacheia  It  in  not  auggcKtcd  tbat  the  State 
should  sraiit  Ht-holarshi^M  na  a  reward  for  past  work  or  as 
remuneration  for  work  to  ba  done  )iy  ti-acherA  ;  but  emphasis 
is  laid  on  the  necessity  of  providing  students,  of  marke  J  ability, 
who  have  already  obtained  their  degree,  >rith  means  to  continue 
their  student  life  by  engaging  in  special  impiiry  or  research. 
I'nfortunately,  thii  difficulty  is  no  new  one,  and  it  does  not 
appear  that  the  amount  which  tlic  Treasury  i>ro|>nscs  to 
allocate  will  altogether  remove  it.  However,  tlie  L'omniitti'o 
are  of  (he  opinion  that  tho  distribution  of  money  for  this 
puq>oso  should  not  bo  in  accordance  with  tho  (irinciplo  upon 
which  tho  original  grint  i«  made — viz,,  in  proportion  to  the 
income  and  importance  of  the  college,  but  that  it  shoulil 
dc|»cnd  entirely  on  tho  xvork  done  by  individual  studrnta. 
It  is  therefore  pro]M>3cd  that  aorao  impartial  authority  bo 
a]>pointed,  this  authority  having  pjwcr  to  consult  teachers 
as  to  the  merits  of  their  student)  an  1  to  distribute  thj  grant 
directly  to  tho  students  as  may  soem  best.  Such  an  authority 
wouhl  necessarily  have  to  consist  of  men  who,  from  their 
ox|i«ricnce  and  position,  can  8]>eak  with  authority  on  questions 
afTecting  univcr.-fity  and  acientillc  wcrk. 

With  regard  to  Itooks,  the  opinion  is  expre-sscd  that  general 
libraries  should  be  provided  locally,  and  that  only  works  of 
refeienca  on  specialised  work  should  l>e  8ubscribc<l  for  by  the 
Sl«t«.    Similar  observations  also  apply  to  instruments  and 

Dp|KirutUH. 

It  has  long  been  notorious  that  the  salaries  of  the  teach- 
ing staffs  of  university  and  technical  colleges  are  inade<|uato, 
and,  if  the  ('ommittco  do  nothing  more,  they  will  have 
justified  their  existence  by  cjlling  the  attsntion  of  Parlia- 
ment to  the  state  of  affairs  now  prevailing.  This  subject 
ia  of  far  greater  import  ance  than  tliat  of  |Kist-graduato  work, 
for  the  reason  that  student)  cannot  bo  properly  prepared  for 
pest  graduate  work  unless  they  are  taught  by  competent  men. 
The  result  of  luider-paying  teachers  is  to  ilrive  them  to  extend 
their  work  either  inside  or  out<>ide  the  college  until  thoro  is 
left  to  them  neither  time  nor  energy  to  do  full  justice  to  their 
students  or  to  keep  themselves  abreast  of  tho  Utcst  dcvulo|^ 
ment«  in  the  bruDchcs  of  learning  which  they  represent.  For 
this  reason  the  Conimittee  recommend  that  some  apportion- 
ment of  the  new  fuml  might  usefidly  bo  made  available  for 
increasiug  salaries.  We  think,  however,  that  no  impciliment 
shotdd  l)«  placed  in  the  way  of  the  principal  teacheis  carrying 
on  ontside  professional  work,  for,  in  the  case  of  men  of  marked 
ability  and  high  standing,  the  college  will  beuclit  by  this  cxtea- 
aion  of  their  experience  ;  but,  by  keeping  the  salaries  too  low, 
there  is  more  than  a  risk  that  few  men  at  tho  top  of  their 
science  or  profession  will  be  attracted  to  the  University  at  all. 

While  these  roiwrla  arc  a  matter  for  congr.itulalion,  it  must 
not  be  forgotten  tliat  tho  extra  grant  made  by  the  Treasury  is 


not  a  very  large  one,  alth<uigh  it  will  iloubtless  be  welcome  to 
the  recipients.  Much  depends  oti  tho  ccmatitulion  of  tho 
authority  which  it  is  j)TOiKise<l  to  form  in  order  to  distribute 
the  additional  money.  If  the  members  of  this  are  properly 
chosen,  then  its  |K)tcntiiiliiics  for  goo<l  will  be  very  great. 
Unfortunately,  its  deliberations  will  concern  University 
Colleges  only,  and  will  ha\e  nothing  whatever  to  do  with 
technical  colleges,  although,  of  course,  a  large  amount  of  tccli- 
n:c;d  instruction  is  given  in  Unii-crsity  Colleges.  Perhaps, 
somo  day.  Parliament  may  l»c  imlucod  to  sot  aside  an  annual 
sum  specially  for  technical  cnllrge.s,  if  these  latter  do  not 
di.sa]»pcar  entiivly  by  becoming  altsorbeil  by  univcuitiea. 


THE  HOLBORN  AND  FIM8BURY  BLECTRIGAL 
EXHIBITION. 


Tliis  enhibition,  which  opened  Inat  Monday  at  118-1^,  nulliom, 
ojiil  will  dose  on  .\pril  Bili,  Ims  been  organised  by  tho  County  of 
Ixjndon  Kleclric  Stipply  Co.  for  providing  consumers  and  residcnUi  in 
the  cuinpniiy's  uronA  of  Niipply  with  an  upportuiiity  of  inspecting  the 
latest  developMiontK  in  electric  li;;htins.lipatin);  luid  |K)werupp)inncoii. 

The  Mnvur  of  llolboni  in  di-clarin;;  the  exiiibitioii  open  referred 
to  the  cordial  relatioiiH  whicli  liiul  always  cN.iatoiI  helwecii  llio  County 
of  I.iindon  Company  ivnd  the  Itnmui;h  of  Ilollxirn.  He  sulMC(|iiently 
cxplrtinej  the  objectK  of  the  exhibition  and  wlslied  it  every  success. 
The  Mayor  of  XYiiiuUworth  then  referred  to  the  excellent  work 
beinn  curried  on  by  the  euinpany  in  Wandsworth.  Ho  believed 
that  power  supply  was  Ki\  en  to  lar^e  nianufurturcrs  the.re  at  a  mto 
lower  than  any  other  in .  I..ondon.    In  rcf\y  to  theie  remarks, 


Flo.  1. — TEHroFAHY  Srn-STATION. 


Mr.  Ilraithwaite.  jnn.,  Chairman  of  the  County  of  London  Company, 
said  that  they  were  promoting  a  Hill  to  connect  toi;ether  their  stations 
on  the  acirtli  ami  south  sides  of  the  river.  If  this  bill  pass«d,  the 
result  would  be  thnt  tlicy  would  get  a  better  load-factor  and  the 
tariff  would  be  reduced.  Altogether  they  had  ahout  'M,000  II  H.  in 
motors  connected  to  their  mains,  and  in  Waitduworth  alone  them 
were  '2,000  peiiny-iu-thc  slot  meters. 

The  exhibition  itself  is  representative  in  chara<>ter  and  the  stands 
and  luodol  rooms  shi>w  the  various  applications  of  electririty  to  good 
advantage.  Exhibitors  hax'e  the  elioiee  of  an  alternating  or  con- 
tinuous-current supply.  Alternating  cum-nt  at  '2,000  volts  is 
brought  into  the  building  from  tho  company's  mains  and  is  trans- 
fonueil  in  the  bivsenient  to  101  volte  by  the  temporary  transformer 
station  shown  in  Fig.  1.  Continuous  current  at  •'>H0  volts  is  also 
supplied  by  the  conipiuiy ,  aiul,  for  those  exhibitom  who  require  a  lower 
voltiigo  thiui  tins,  there  bus  been  installed  n  continuous-current  inot<jr> 
generator  which  supplies  current  at  '200  volts.  Tho  wiring  of  the 
entire  building  was  carried  out  partly  by  the  exhibitors  thenuelves 
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and  partly  liy  «ul>  contractors  under  the  supervision  of  the  company. 
We  understand  that  the  inanlation  reaistancc  of  the  wiring,  at  te»t, 
came  to  uiej^ohma. 

One  uf  the  feattireii  of  the  exhibition  is  the  large  number  of  elec- 
trical heating  apnaratn*,  uuch  aa  electric  stoves,  cooking  utensila, 
elcctrically-heatea  iron»  for  ironing,  foot-wamiers,  cigar  lighten*, 
and  so  on.  It  appears  that  electric  stoves  especially  are  steadily 
gaining  in  favour.  A  stove  suitable  for  a  room  of  medium  si/o  is 
stated  to  cOM.«iiiiic  about  ith  of  a  unit  per  honr,  the  price  charged 
per  unit  by  the  company  for  this  purpose  varying  from  'ij<l.  to  1  jd. 
Store*  are  let  by  the  conipanv,  a  ineilinm-si/ed  stove  cooling  Vs.  (id. 
per  annum.  The  fittings,  appliances  and  iiioohinery  on  exhibition 
are  of  sound  and  practical  demgn,  most  of  thoni  b<>ing  on  approved 
standard  lines.  A  list  of  the  exhibitors  would  servo  almost  as  well  a.s 
a  more  extended  description  to  show  the  int«Dding  visitor  the  com- 
prehensive character  of  the  exhibits,  and  as  nearly  the  whole  of  the 
stands  are  occupied  either  with  machinery  in  motion  or  witli  work- 
ing denion-itrations  of  thcexhibitK  shown,  the  Holboni  and  Kinsbury 
Exhibition  ranks  with  those  instructive  displays  which  have  helped 
to  faniiliariHri  the  public  with  the  posaibilitics  and  the  advantages  to 
be  derived  from  the  electrical  ccjuipment  either  of  their  private 
residences,  their  offices  or  their  works  for  electric  lighting  or  fur 
driving  domestic  and  indnstrial  machinery  by  electricity.  We  may, 
however,  devote  a  small  Kpace  to  a  description  of  a  few  of  the 
exhibits  which  promise  to  attract  visitors  to  the  exhibition. 

Measrs.  Maple  J,  Co.  (Stand  No.  I)  show  artistic  fittings  and  radia- 
tors, and  have  a  novelty  on  view  in  the  shape  of  Cooper's  electrical 
illuminating  table  cloth.  This  cloth  is  interwoven  with  parallel 
tnetalUc  braids,  alternate  braids  being  conne<'t«<l  together  and  with 
one  of  the  electric  liglit  supply  terminals  by  means  of  a  flexible 
cord  brought  nnder  the  table  along  the  floor.  The  cloth  is  nsed  na 
an  undercloth,  being  covered  with  any  ordinary  table  cloth.  The 
portable  electric  lamps  used  arc  fittCKl  at  the  hmui  with  two  metallic 
points,  which  penetrate  the  ordinary  table  clotli  luid  the  "  electric  " 
el<jlh,  and  make  contact  with  any  two  alternate  braids,  thus  com- 
pleting the  electric  circuit. 

There  is,  at  Stand  18,  a  good  assortment  of  the  Western  Electric 
Co.'s  sp4N^ia1  makes  of  electrical  accesaorits.  At  another  stand 
furnished  by  this  company  (No.  40)  a  quantity  of  small  machinery 
in  motion  is  shown  employed  in  ilriviog  a  pump  and  a  sewing 
machine.  Encased  and  open  type  motors,  alternating  and  con- 
tiniious-cnrrcnt  arc  lamps,  desk  lights,  el.-ctric  laundry  truils,  supply 
station  accessories,  and  other  examples  of  llic  company's  well- 
known  manufactnreH  are  exhibited  at  this  staml. 

The  County  of  London  Electric  Supply  Co.  show  rooms  litled 
up  with  slot  meter  installations  similar  to  the  workmen's  cottages 
on  the  L.C.C.  Toltcrdown  estate  at  Tooting. 

At  Stand  No.  11  tlie  Simplex  Steel  Conduit  Co.  show  tlioir  wall- 
known  specialiti  a.    Amongst  the  ncvclties  is  t'je  "  Simplex  "  iroa- 


Flo.  2.— "  SlMPLIX  "  iRON-l-UD  CbT-OOT. 

clad  house  service  cut  out  shown  in  Fig.  2.  The  lower  part  contains 
a  porcelain  body  with  a  clip  terminal  and  set  screws  for  attaching 
the  incoming  cable.  The  cover  of  the  box  carries  the  fuse  terminals 
and  can  be  entirely  removed  for  replacing  the  fuse.  A  glass  window 
is  provided  as  shown.  It  is  scarcely  necessary  to  mention  the 
Simplex  Co.'s  other  specialities,  as  they  are  well  known  wherever 
electrical  installation  work  is  carried  on,  and  can  be  found  in  a  very 
large  number  of  principal  insuUUitions  in  all  parts  uf  the  country. 

At  Stanil  lU  the  I>owsing  Ua<liaut  Heat  Co.  have  an  attractive 
exhibit  and  show  their  latest  form  of  Solarium  or  electric  sun  bath. 
ThcKC  baths  have  become  exceedingly  popular,  and  we  are  atvare  of 
a  number  of  orders  recently  placed  with  the  cuiiipany  for  them  by 
members  of  the  aristocracy.  Special  electric  hentem  are  fixed,  as 
shown  In  I'ig.  iS,  incomer  positions  in  the  cabinet,  and  patent  reflec- 
tors  are  employed  to  direct  the  light  and  heal  rays  upon  the  person 
seated  in  the  bath,  who  in  tJiis  way  enjoys  the  full  adxantage 
of  a  hot-air  bath  without  any  of  the  sometimes  unpleasant  conse- 
quences ()f  hoi  air  baths  (hut  are  not  worked  electrically.  The 
bather  has  complete  control  of  the  bath,  from  which  be  can  emerge 


by  the  slightest  effort.  These  baths  are  intended  to  be  used  in 
ordinary  rooms  wherever  connection  is  made  to  the  public 
supply  mains,  and  the  price  at  which  they  are  supplied  and  their 

extreme  portability  will 
undoubtedly  ensure  for 
them  a  large  demand. 

The  Ueason  Mfg.  Co. 
(Stand  No.  20)  show 
K|)eeimciis  of  their  arc 
lamps,  street  light  6t- 
tings.  meters,  demand 
indicators,  slot  meters, 
time  switches  and  similar 
apparatus. 

A  well-arranged  exliibit 
ii  that  of  the  (ieneral  Elec- 
tric Co.  (StAnd  21),  who 
show  electric  lanipii  and 
fittings  of  all  descriptions, 
electric  railiators,  heaters, 
laundry  ironn,  shaving 
pots,  glue  pots,  tut  well  at 
motom.  fans,  Ac.  ,\t  th* 
adjoining  stand  the  pro- 
cess of  manufacture  of  the 
liobertBon  incandcaceot 
lamps  is  shown.  This  in- 
teresting exhibit  is  always 
the  centre  of  attraction  at  these  exhibitions,  and  has  become  fainiliar 
to  all  who  make  it  their  biiMiness  to  attend  such  displays. 

At  Stand  No.  W  the  Krorkie  I'ell  .\rr  I.amp  Co.  exhibit  their 
well-known  manufactures,  including  single  enclosed  lamps  for  ■'•  to 
7i  amperes  and  twin. carbon  enclose«l  liunps,  for  'Ik  to  J(i  amperes. 
.Nfany  of  these  lamps  must  Iw  very  familiar  to  the  pnfilic  by  this  time. 
0.4  there  ore  thonsands  of  liroekic- I'ell  lamps  in  use,  both  for 
interior  nnd  exterior  lighting  uf  shops  and  business  premises,  street 
lighting.  Ac. 

At  the  Calleiidcr's  Cable  ,k  Coiistmelion  Co.  Stand  «No.  :!li  there 
is  an  excellent  display  of  all  kinds  of  electrical  distribution  appli- 
ancis  and  cabler. 


Fio.  3.— DovsiN.i  Eni.ARirv  Bath. 


Fl'..         TlIK  CaLIKMiMI  (  ulirMNS  S  aSV  the   ltB<Xk:E  I'Etl  C<i)irANT'S 

.StaMjS. 

The  rdcclrical  Co.  have  two  fine  stands  (Nos.  <12  and  'ri),  where 
the  latest  type  of  Lima  llame  lamps,  open  and  inverted.  Urg* 
and  small,'  Nemnt  lamps  of  all  the  latest  types,  Uignon  lamp-, 
ratliators.  fittings  of  special  design,  meters,  advertising  device*.  *c., 
are  shown.  Stand  .Vl  is  devoted  to  heavier  machinery,  conipnsing 
continuous-current  motors,  motor  generators,  motor  driven  dnils 
and  other  tools  nnd  miwliinery.  and  several  examples  of  special  ly^s 
of  Ilignon  miniature  arcs  for  factory  and  inside  lighting. 
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^rftwrn.  GtHp^l  T.rtlitrt'  pxiitbit  'J'-vif^f^  fc.r  kI  irun;,' (i:i<i  ('■.(ilr'ilUns; 
l)n>t<jrs,  tiiiit'  fiU  Llclb  ;i.  '•  !iiri.-il:j\Mi  "  liimp'i,  Ar.  Sp«M  :i  imli- 
calorv  Knd  iButor  i-iir  ai;i'ij^.^uri"^i,  for  wliich  litis  (iriu  imso  »ti  'ireil 
k  large  trade,  an'  li' r"  sl-.o-.vu  \o  ndvunta)^'. 

.1.  i  1*.  are  laim>tH  uiciuiirin;;  iustniuifnlK,  nwilcheR,  Ac,  aro 
Bhnn  n  bv  Messrs.  Juliiison  A  rbillips,  at  stand  M. 

The  lititinh  Weiitinf;hou«e  Co.  (Htaud  V))  show  twu-phosc  iiiutorx 
of  HtaQdard  dtMi^n  and  a  nmabet  oi  MeawioriM,  indttdiim  *  «inglt  - 
pbaiio  synchroscope.  They  abo  athibit  Mttne  powaiftd  CooiH.-r- 
HawittlMupa. 

Tlw  Moiria-Hawkins  Electrical  Co.  show  electric  niotori)  and 
MceMorief),  an  electrically.drivendou^h-iuixerand  a  "  Ilandyiniui  " 
boot  machine,  suitable  for  triiiiuiinf;  and  tiniahini;  booU.  Thi»  i« 
an  intcrMtm^  rThiHt.  and  nnt  he  missed  by  printers  and  othtr 
IrAiii-rn  w  lici  will  l  i:  Hf.r  ii-tr-il  to  tlie  fvhibition,  and  will  look  for 
csiiiiiplf'^  <>i  MiftcJunery  ui  iii  •ion  m  which  they  are  interested  and 
will  liti'l  till  Hrt  at  work  at  thn  ^taud.  No^on  electric  valve*, 
supplying  continuous  current  (oi  a  nuiubef  uf  sioaU  appliances  aud 
far  siuiifiuig  accQwulatorii,  are  »howa  tli*  NodoD  VbIto  Oo.  A 
dMarintioo  of  these  vaiv^,  together  with  mm  twk  retultii  will 
U  found  ia  Tht  Horfrmait,  Vol.  L.,  p.  mad  VoL  LI., 
p.  7W.  The  vmlTee  m  made  for  M  to  140  Tolta,  dtematini;,  and 
Car  eunoato  from  I  to  100  ampereii.  Tbey  nro  uiade  to  order,  how- 
•VWr.  lor  other  voltages  and  currents. 

Tlie  British  Irwulated  A  llelKhy  ("»bl.>K  <I.td.)  (Stand  riO)hn\o 
■pecinicnx  of  their  p«pi-r  and  V.l-ll,  cablcis.  junction  bfmcB,  ;i  lc 
phnnt*  anii  telr>(,'raph  ciUtlea  and  aeecMoriea of  a  HMMl  variod  descrip- 
ti  ill    Aiiini.i,'  III,  ulefiioiM  caUca  tbm  ia  one  wbiob  eaolaina  no 

tlidn  O.M>  piiirii. 

Meiisrs.  Croii^pton  A  Cu.  iStond  .'•1)  havo  niiny  small  motors, 
accGiuiories.  nrv  liinips  ixuA  iuiitruwuls  ou  view  ;  al«o  two  Puukah 
fana,  driven  by  m  riical  mokwa  huag  fniu  the  coiliag. 

A  fine  display  of  doetileal  imtminoaia  ia  lhal  made  by  Itfeaim 
Elliott  Bros,  al  Stand  t/B,  lllialione  of  (h«  niont  proniinontstaitdB 
at  the  exhibition,  luid  eogilMen  interested  in  sw  itchboard  instni- 
tupiits  will  find  tnuelt  to  occupy  their  time  nt  this  statid.  where  is 
also  shown  a  woriting  inoki  uf  thi!  "  motor  meter,"  a  speed 
indicntur  i»rid  a  cycloiueler  combined  in  one  insclrtiujenl.  The 
indicator  i-uiiMtrin  ri  il  witli  a  specialty  dcHigm:!  ^-oM  rnor  niecha- 
riKm.  Tin/  «lu>li  U  I  i(,'lir  nf  cn^'t'i'r'.r^risfrn  ritil  i  ii  b.il?  fwnrinpis 
\vhi'-li  r'.'''i:5irL-  no  Inlirir^Ui-ji;.  'I  if  i'V':'l:i:nrti  i"  h\>  twu  (.tts  ut" 
liuiu'es  which  sliuw  at  two  aiuail  wiinl^wb,  lliu  lower  coiuuuig  up 
whenever  tlie  ear  i>  ran,  and  in  tliis  u  ay  shows  the  total  nimiber  of 
luilca  which  the  ear  tiavala.  Tlie  uppur  net  eau  be  set  at  zero 
when  deaind.  Ia  ilria  tmty  tba  uUaaigo  of  any  fartieuliir  Uif  oan 
bo  seen  at  a  );lailM. 

The  Kledtomotor  ft  Dyiiatuo  Co.  exhibit  u  number  of  motors, 
singly  and  applied  to  n  printing  mn<-hinv,  pumpi*  and  hoists. 
Verity's  Limited  have  a  line  display  of  uiotorti,  electncally-driven 
fans,  arc  lamp«,  cooking  utensils  and  a  number  of  acecssones  of  all 
kinds.  The  Brush  EInctrirnI  V.ngim-^'nni;  Co.  exhibit  alternating 
and  continuonH'Currf  i:t  in<<tur.i.  lr:trL^f>  rnu  lamps,  iiictera  and  so 
on.  Interesting,  too,  is  the  show  ut  J.  ti.  Childii  A  Co.,  which 
includes  a  number  of  automatic  lifts  for  domestic  and  business  par 
poeea.  Klectric  hoists  aud  tackle  are  also  uii  view  on  Meaars.  0. 
WpUnaA  Boua'.auad.  Antto-loAia  <iant«al-atatioa,flw«oine«cr  is 
esUUtad  by  Maian.  A.  'Wri«lit  ft  Co.  Ueaara.  Babeoeli  ft  m\cox 
dlwiay  naaeb  and  photogranhs  of  water-tube  boilers,  chain-grate 
atomn»  water-aoftening  and  purifying  plant  and  a  water-tube 
cleaner,  consisting  of  a  small  water  tnrbino  which  drives  a  number 
of  short  nims  carrying  some  toothed  steel  discs.  The  water  to  drive 
the  turbine  is  obtained  from  a  boiler,  i\9  the  turbine  rotate*  the 
anna,  which  are  hinged,  arc  iif^^iil  aut.MtrdH  and  against  the 
interior  of  the  wafnr  tul>es  by  n  :itii!iii:i\!  Ii n  i .  thiii  cloaiising  them 
thoMi  .L'L'ly. 

}'ra<:  licul  woudworkers  will  be  interenlt  d  in  tlie  diapiay  of  Me«i<rii, 
V.  W.  l{eynold!4  A  Co.,  who  exhibit  an  eleelrically-ilriven  bftiul  i-nw , 
a  12iD.  overhaitd  planer,  a  npindle  iiiAchiue  and  a  "  Horculos  "  and 
meitiuag  moaliina.  Ifaa  tnion  Elaetrie  Co.i  at  stand  M,  show 
inotan.  are  tampa,  indieating  metera,  awiteb  oaar  for  high  und  low 
tenwon  and  ho  on.  The  llame  lamps  supplied  by  this  company, 
which  are  becoming  so  well  known  in  many  of  the  principal  T«ndon 
thoroughfares,  will  be  found  installed  here.  Monti'  Callow  A  Co. 
exhibit  standard  motors,  starten,  regulator,  rontrollers,  iiiciuiiiring 
in«inim<  nt«,  "  Atkinson'^ "  uir.\ir:)iiui  deniaiul  indicator*,  fte. 

Mrvsi-..  Cr.  Candler  a  Suns  i.f.v,-  fumlalMd  ftdiniagroon  wUch 

in  t'l,  <  Iru  aIIv  heated  and  tiltol 

Sonn:  li.  nutiful  "  kupronined  "  buM  ,,  (i^un  H.  uml --n  unnn- 

ftbown  by  Messrs  Uellagana  *  Co.,  also  a  coil«>ctiou  at  ulctlnc  lijjUt 
accc«aori«:s,  bells  and  similar  work. 

tbn  i^lecirical  Co.  show  ^  lAtan"  flatuu  lamps,  Nunisi  Umps, 
BimoB  laiBfa  and  ham  alao  a  iina  diMlay  of  alaetiie  filtinga. 

Th*  India  BflHwr,  Ctatta  Pardia  ft  Talagnplt  Wodca  Co.  h«r«  on 
view  tliair  BUveitovn  ipooialitlei,  aucb  a»  "  Aaeociatton  "  win*  and 
eablaa,  anliaiaidiw  eabtea,  motma,  jolntisf  material,  initnuiMBta  and 
other  ncccssorics. 

M<.>7ris.  G.  Worsmau  &  Sons  sbow  a  rgfriganrtiliS  "WirhW  in 
action  dtivan  hf  an  oleotrie  motor. 


The  Xatiiiiiftl  Telephone  Co.  display  a  fine  gerieR  of  tf  lephotien 
and  at'ceaiiorio. 

Some  very  [>owt'ifnl  Coopor-IIowitt  and  Baatiau  luuips  (irt  shuw  ii 
by  Ml -srH.  .\.  N\  .  rciiioso  A  Co.,  who  also  exhibit,  at  miothiT  hlniid, 
elecUris  lift  cquipmculs,  electrically-driven  machine  tools,  motors 
and  arc  lampa. 

Messrs.  Nye  ft  Hom  have  on  view  knife-cleaning  hum 
coffee  mills  and  roaatan  and  otfaerlafaoas-aaTlng  maaWiia^ 
may  be  driven  by  ooa  md  flia  aaow  eioetrie  motor  by  maaiia  ot  a 
flexible  shaft,  the  ends  of  which  are  nsiOy  sHaebed  to  the  electric 
motor  alutft  and  to  the  shaft  of  any  om  mawilBa)  reapeotiTely. 

Meanrs.  il.  Dakin  A  Co.  show  some  very  artistic  BttingB  and 
globes  of  cut  |[lasH.  A  featnre  of  this  stand  is  the  fancy  glass  globe* 
with  itr'-iigiis  in  (Trff-n.  (irepn  light  it  r-M  dpRirsMr,  but  the  globes 
reftnfil  to.  iiUliouyh  j,'ri'en  in  p.irt.-,  ii<i  nut         oil' gretn  light. 

KUx'tricai  tiltings  of  evt-ry  ili-!<cri|)tiiin  iin>  iil.-io  sdown  by 
the  Adnil  Klectric  Co.,  Purtnull  &  I'nc.-i,  ('.  .1.  I'cryiiimn  a.  Co., 
Heiidersoa,  Hlanchet  i  Co.,  Uuiit  Hum,  Kmesi  h.  Moy  <Lid.), 
W.  U.  Murrio,  W.  N'owlon.  R.  Kussell  A  Co..  B.  Wearer  ft  Go.. 
Westminster  Engineering  Co..  J.  ^Vileon  and  A.  H.  Wood  ft  Co> 
and  Messrs.  A.  Boyd  A  Son.  Elaoltio  laiopa  and  tbalr  ■aeoMoriea 
form  the  greater  part  of  the  oslilUla  Of  th*  Llnoiite  Co. ;  and 
Messrs.  .1.  Hichraond  A  Co.  and  Waygood  ft  Co.,  show  Ufl*, 
hoista  and  oorrasponding  accessories.  Electrically-operated  piano* 
Hr<^^  nbnwn  by  tlessrs.  Elman  Broa.  and  D.  Hamar  ft  Co.  wbilo 
gliki!-5  \k  wes  for  accumnlators,  Ao ,  ara  to  ba  ioiiBa  OB  the  ataod  of 
tliii  Jfiiiiiont  rinte  (ilass  Wnrk«. 

Wi.  Imve  not  sipai  I-  mnri-  than  to  icl>.r  to  tin:  (_\<.'<01i-r.l  exhibits 
tii.'iili-  liy  a  largi*  nuHibcr  of  in^tiiltntinM  tini-i  \s'iio  have  iiikeii  Stalls 
ul  tln>,  cxhibilii>n.  TIk  ki.  !<iiill>  ;ir<'  m:ini-roun .  and  every  one  of 
tlicui  well  worth  a  watt.  .->oine  of  them  are  couspicuoua  for  a 
number  of  useful  domcstio  appliances,  electrically  drivan  OC  haatod. 
and  many  others  display  some  excellent  examplaa  of  tito  ntotal 
workers'  art  in  electroliers,  standards,  pendiuits.  brackot.'=  nntl  other 
fittings.  Downstairs  in  the  power  section  of  the  exhilnl^on  ihcra 
are  a  number  of  stands  which  will  well  repay  a  visit,  not  only  from 
local  residents,  but  from  othaia.  There  are  numerous  attractions 
to  visitors,  not  the  least  of  these  l>eiog  sevfml  clDetrionlty-operated 
pianos  and  other  instrnments.  An  excclK ut  ftan  i  lielp^i  to  make  au 
hour's  >iatt  to  the  If  olboro  atid  Finsbory  Exhibition  pass  ploasautljr. 


A  FECULUB  LmnTNING  EFFBCT. 

TO  THK  EDITOR  OF  THK  KLBCTRinAN. 

Sir  :  The  following  rather  uuueual  thing  occurred  at  Burnley 
during  a  recent  thunder»torm.  The  outDiirst  was  very  brief 
ftlthuugb  tho  atmospfaero  waa  very  tbrealening  for  the  greater 
|K>rtion  of  tlio  day.  Only  one  "dap"  waa  heard.  At  the 
»ttnte  time  the  earth  fuae  ot  the  station  wn.'^  blown  and  the 
negative  voltmctor  dNfpad  off  the  ecalo  which  reads  down  to 
190  ?oltat  .to  tiiira  WH  M  rnnob  «a  30  vote  dmf.  Thii  ooljr 
laatad  a  totr  Hoonda  mxI  thA  fault  dinppwTcd.  ■ 

Aftertratdii  we  {onn<l  tho  electricity  snpply  him  eufc  off  inm 
A  consumer's  promises.  On  iiivostigatiug  the  matter  we  fonnd 
that  iliu  iieyutito  sii  vire  cable  had  been  destroyed.  The 
service  cro.s.'c-.H  utuleriunlli  the  naveil  street  in  a  Sin.  iron  pipe. 
The  calilu  h  :irnHjiin!(l  aii<l  ends  ill  the  consumer's  fuse  box. 
Th*'  lights  were  txtiii^uiihiil  vit  the  nmiiii  nt  of  tho  oloctric 
discliaru'p.  Tho  fnsi's  in  llu;  j.rcniin  t,  ictuained  intact,  Init 
till!  armouniiL;  uf  tiie  cubic  wiu  bunit  rhroimli  in  spveral  places, 
the  insulation  lK?iHg  chnrred  and  the  7  !•"<  c.il.lc  Vmriit  tlii<iui:h 
nenr  the  point  of  connei-tion  witli  tho  nutiiL  Al  this  point  tho 
armouring  was  broken  when  putting  in  the  service.  No 
damage  to  the  roadway  was  viatlilA.  The  next  building  ia  » 
church  with  •  ttMple.  The  conanmer  aoya  tho  flash  and  roport 
were  simultaneous,  and  tliat  he  ncrcr  experienced  anytfaillg  lo 
severe  before—  Yours,  (V'c.  11.  BtMCSTt. 

Electricity  Supply  Wi  rks,  Kurnley,  .March  21«t. 

TB£  LIFE  OF  £j£KNST  BURN£B8. 

70  THB  mnOlt  01  THR  ILICIIUCUlf. 

Sa  :  l;<-ifiiiiig  t.i  >ri.  Wiilton's  letter,  re  new  ■■  t'  '  t>pi: 
Nenifit.-.  our  i'\pfjji,ni;«  iu  Tyncmouth  may  be  of  ititi-reat. 
We  have  Litjuut  1,000  Xernsl.s  ou  our  niuius.  a  large  |jiopoi1ion 
being  ol  the  new  type.  Most  of  them  ari;  li/okoW  littt  r  Ly  the 
.statmn.  Occasionally  wo  hiive  h  run  of  bad  luck  with  u  few, 
but  I  much  prefer  the  later  "  U  "  tj'pe  of  borner.   For  streat- 
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li[;hting  work  the  average  life  seems  likely  to  work  out  nt  over 
SOO  hourg  per  lamp,  and  I  think  lhat  as  time  },'o«»  on  wo  may 
improve  OD  tku.  1  think  that  for  houw*  the  life  will  b«  about 
die  Make  emount. 

I4uni»  hangiDg  «t  »a  «i>glo  give  aome  tvonUe.  The  weight 
«f  the  kmp  cenne  it  to  ng  downweiJe,  eotbat  very  often  one 
of  the  Kiuils  it  not  in  proper  cOBtoet  with  ibe  liunp-bol<lcr 
plunger.   This  di«i<-ulty  eould  be  got  over  by  a  better  design 

of  tho  C"li':icr  sti-.'l?. 

On:  iii'-t  iii't  ii>titi.  result  has  been  obtained  in  the  works, 
w)i«rc  ihc  [imIji;!}  is  fic>|ncntly  iL'\ri  -i  J  in  tlic  coiirs*- of 
evcuiiik;,  »ii>-ii       rl  .iiiL'Ji  tho  \f.vl  iivei  from  one  *iile  t'<  ilic 
other  to  brinu' u  ihe  out  ^iJi' halancc.  Uis  !■ ;  rlu's,,' 

circumstanccis,  the  laiop»  last  very  well  indeed.  aUli.  ul'Ii  nui 
right  up  to  their  volume,  ajiparently  longer  tl. m  "  ijm  luti 
with  constant  j>olarity.  I  intend  to  put  a  rcvonsing  awiicli  on 
aome  ittroet  lamps  to  i^ee  the  ofTccl  uti  thi'ni.  Tlu>  switch  will 
rever»<c  the  polarity  each  time  tiiu  lump  is  switched  00. 

This  effect,  of  HMUW,  in  quite  iliffci-enl  tUM  wh*lhep(M!ns 
whmi  a  lamp  ia  permaoenlly  put  on  the  wrong  way  :  it  ts  alao 
diffimilt  from  an  altenmtin);  current.  If  further  experiment 
eeolnae  the  reaalt  obtained  with  a  few  lampa  in  the  atatinn, 
tbon  it  may  be  worth  white  to  oae  tbe  mekbod  on  a  large 

gcale.— Yours,  &C..  C-  Tl'RNBITli. 

£l«ctrioity  Works,  North  Shielda,  Ibtvh  21. 

PARLIAMENTARY  INTELLIGENCE. 


LOVDON  ELBOTBIC  POWE&  BILLS. 
Earl  Oksipardown'i  Committee  of  tbe  Hou«e  of  huxii  trtamti  mn 
sidtraUcm  ol  Iht  nine  flwlric  pow«<r  bills  proposing  to  irupply  rlr-tmily 
thrcMigboul  Tjoi'.iicti  mi  Frulrv  la^t  wn>k.    The  Committee  am'.  Ii.^t  <  f  ihc 
bills  were  Kivca  in  our         um'.n^     The  previous  ailtiug  w^-  litli  u> 
determine  (be  procedure.    Tbo  tic  t  IhI:  1.  .lU  with  wu.  ilul  of  i1il> 

AOMIKlirTBATtVlS  CUCKTY  Of   Li»NI>ON  lie  DUTUCT  EuiCTRItJ 

iNiWKii  Cu. 

Frirl'ty,  Miirfh 

The  Il.  n  I.  1'  Fi'./K' riibi.  KC,  Mr.  H.  Lhjd.  K.C..  Hon.  Kvan 
CharteriB,  Mr  Arthur  Paget  and  Ur.  Lyndea  Mac&.Hsey  aic  the  couOMl 
Cov  Ihe  fftffwrtfffSi 

Tbs  AoB.  J.  D.  FITZOSBMiD,  whoopoMd  th»  CKse  for  tbe  bttl,  mM  it 
wa»  a  propoEul  to  incorp^rnt/-  »  eompnnv  and  to  confer  ipon  that  ^-ompanT 
powers  lor  tbe  supply  &f  clr-iTi^  .i,!  i  um^:)  in  ifm  •-  ■..■uur.  I .umi^in  uiid 
eertaio  adjBl^ent  dintriotB  iu  the  counticit  o(  Middlt'iv  i  Sum  y  lutd  K>  i)t. 
The  idea  of  the  promotem  was  to  cstabliiih  three  gt  ni  ria.v.K'  alutions  on 
tba  bonkit  of  the  Th»mt«  in  suitable  po^tioDB  tor  the  paipose  of  obtain- 
iag  a  einap  supply  of  coal,  and  praetioall;  an  unlimited  nupply  of  water 
tor  enndeasini;  parpoeen.  Prom  tbvM  Mationn  a  Kupply  of  eiectrioal 
eneicy  wonld  be  fivpn  Rt  a  v^tt  cbrnp  rate  to  all  the  txistinK  electric 
supply  ' '  III)  and  ucul  .im  lioiitieu,  if  ibey  dcxired  i(,  and  airo  to 
•ny  perhoD  ie«iuiriu);  eupply  lor  power  purpoi^cB.  Tbe  nren  Bchoduled 
ID  im  bill  was  divided  into  two  portions,  deircribed  ta^  the  "non- 
indnctriai "  and  Ihc  "  industrial  "  areas,  the  powers  in  rc>.fiect  of 
wUflh  differed  somewhat.  The  bill  w*>  a  power  bill  for  lyondon  framed 
on  Um  Hnee  of  the  power  bills  which  hjul  been  puned  in  considerable 
nambers  mi-r  trtr-c  i::ili:ptr:al  ai-'a-  :!ifOijj;huut  llir  I'ni'->l  KiiiL^om 
vithin  tiiL- lA^t  t:\i  _vt\i;  p.  Hr.  th  n/.fil  Iti-  kx^  l  : rn  1 1  jii  ^  -lym^.;  '.hu'. 
London  now  waa  the  only  mdustrial  area  in  respect  of  which  a,  power 
Mil  had  not  bean  paMed.  It«ferriD(  biiate  to  tta  Ualaty  of  legislation 
oo  this  fobjtot,  lb.  Fitxgwald  said  thtt  wnan  Um  two  Klaalric  Liphting 
Acts  of  11^  itad  18M  mta  passed,  they  were  framed  piioetMlly  lor  the 
siactrie  lighting  baiImM,  aMhoogh,  a«  a  matter  of  fact,  the  supply  of 
energy  forpnwer  purposrowas  not  pn»bibitBd.  H»l  liFhlioR  wasresmT'led 
aa  the  main  object.  Itca  i-.i-  the  |ir:i:ei  thit  «orp  supj  .red  to  I"  the 
ordinal;^  |!rtoe:i  la  tlioee  were  iirioes  that  made  tbe  use  ol  electricity 
for  power  purposes  on  a  Mrfs  scab  ataetaMalj  prokiUtivr.  In  MWaa 
enquiry  was  b<^^ld  by  Sir  n«aei*  VartMlit.  on  Mtiatf  of  the  Board  ol 
lada.  witll  the  result  that  numemn'^  I'mviKional  Orders  were  granted 
to  vaiieos  loeal  authorities  and  rauipani.  lot  the  Rapply  of  electricity  in 
certain  areas  and  further  ordf^ra  had  been  planted  fro' i  rini!  time 
since.  I  inlor  none  of  tlii'«*  orders  wax  n  iiimiopoly  gi  itii.  ;,  [  i  roni- 
petitioa  was  allowed  in  some  cafi«s.  The  iCFtlt  was  that  at  tlip  present 
tiiaa  thara  wen,  witlifa  the  ana  ot  Ilia  Adminiiitrative  Coon^ol  London 
Ooi.  SO  loeal  anihorlUcs  and  91  eoaipaiiies  i^uppKinK  elcelneal  coergy. 
TIk-kc  owned  62  Kcneratm^  stations.  The  prli  c  »m«li  was  ten  years  iigo 
rrgnnlni  ns  an  avera^'e  one  was  lid,  per  unit,  but  this  would  b«  ab^oinlely 
out  of  the  quc^liun  at  the  preeent  time.  The  Toa^'on  fur  thiH,  as  he  bad 
already  Mienlinnnl.  wais  that  it  wait  tiol  tlicti  for«'M'cn  what  wn  c-normous 
demand  would  arise  (or  elicliKi  Iracliun  purp<t««4,  nor  uuii  it  (ben 
known  that  b/  coaoentrating  the  plant  for  tbo  geiMoation  ol  claolrwty 
in  largs  siationi  plsoed  on  tttltaUc  uten,  the  |irie*  of  ttMTgy  Mold 

bo  BO  reiiui  nA  t<»  iiiaLc  il  not  u  luxury,  l.int  far  aw.^v  more 
ccononilfal  than  N-rsm  fcr  Urge  manufiieturers  to  i:iaVe  n  e  of  il. 
Wlaan  all  thtwi  cooditiona  were  reali*ed  years  allerirarde,  nrst 


power  bill  waa  introdueed  ia  iH^tii,  and,  as  a  ootisniui-nur.  a  joint 
committee  was  appoinlod,  presided  over  by  Lord  Ctot-s,  \n  c<  n  -iiler  tbo 
qaesliona  that  arose  io  coajuctioo  with  this  matter.  One  of  Lbti  tiaesiioM 
which  I>ord  Crow's  oaauuttc*  bad  bllDra  It  waa  the  deeirabiltly  ol 
the  establishment  of  Iwfo  eantnl  ^aiatintf  atations  for  the  purpose  ol 
sappWing  over  s  large  area.  This  committee  answered  the  qucstioa 
as  foUows  :  "  X'lHiere  sufficient  public  adsantofr*  >*  sliown.  powers  may 
be  girto  tor  the  supply  of  electri»l  energ}'  over  an  area  ineladmg  the  dis. 
Iriela  «l  aonneena  Waal  authorities  and  inrolTtog  plant  ol  exceptional 
diiaeaalenB  and  high  Taltage.  The  committee  farther  think  that  uader* 
takings  of  this  cbararter  may  properly  be  authorised  on  oondilions  dtHicInK 
in  aome  respect*  from  those  impoeed  by  and  under  the  existing  aeli." 
A«  a  r«»»!l  >>f  timt  rrpoit  several  power  hills  were  inl.'t><.luc<'d  in  the  !««xt 
«-...>iijri  .;(  r;wli.iiiien;,  aiid  were  referred  to  »  ■^clcn  coiuiuiu-rc  i-rj-^i.i.tl 
over  by  Sir  Jame«  Kitaon.  By  this  committee  tbe  whole  matter  ol  the 
framing  ot  tiicsa  nowsv  bWa  waa  aniat  carefully  considered,  and  tbe  oom. 
mittec,  in  fixing  the  bum  ot  the  UUa,  had  the  i-titl«nfr  of  the  lioaid  ot 
Trade,  and  this  form  had  lioen  edited  (<>  piac(iaall|]r  oar  ciiiee. 

The  (  'UAIUMAS  :  Can  yea  tell  ns  whether  tbcra  wen  any  oonpaaica 
«-  rkin^  provisimial  orQ«r«  in  tbe  areas  <^f  these  power  comi>iu>ic*  ' 

Ml.  FI  r/.'il:!; \f,l)  sAi  i  iip  ci>alJ  i^iit  recollect  whether  ibera  were 
Miy  oaxnpAnies  in  tbe  areax  in  question,  bat  then  were  certainly  Iimi 
autbocttlaa,  aana  ol  which  owned  tradsianal  onlsn,aii4  eflien  had 
applieataoas  tat  orders  iicnding. 

ContinoiBg  :  Some  SO  power  bills  bad  now  been  poftted,  including  sach 
areas  as  Yorkshire,  South  Wales,  Tyneaide,  Cleveuuid  and  Duriiam.  it-c. 
Most  of  tbe  oilstin;  power  companle*  bad  not  been  eetabhshed  a  sulfi. 
cieolly  long  period  t<i  <  nable  one  to  speak  of  what  they  had  perlornied 
with  the  eueption  ol  the  Tyneaide  (3o<t  and  be  would  bring  very  str^mg 
endanee,  lodsei,  ta  alww  how  aaomoaaly  saeeetsfnl  tliis  company  had 
iwao.  lioodon  dndonUaAly  rsqnirsd  a  power  company,  for  at  prebcnt 
tiwrn  were  something  Hk«  fiOO.OOU  bands  employed  in  the  industrial 
c<  iilrr  and  tbe  horse  power  of  macafactoring  machinery  there  already 
amounted  to  I.W.iW}  n  t-  Of  that  only  about  I  per  esnt  wit  &!  present 
supplied  I'j-  tlic  c..ni|i.ini<-s  und  Jixml  ,.i:(ti.:iritir>.    T.-ms  alone 

showed  th^il  the  pruotiai  means  ol  supply  was  qtiite  inadequate  for  the 
demand,  for  tbe  reaaon  titat  tbo  stationa  wm mmA  tea  HiaU and hadlf 
placed.  Many  of  ttiem  were  cramped,  and  tnm  fliair  ■■■■ifiMMli»p 
incaiiaUii  uf  extension  eieej't  at  an  i  iinnnoo-*  msl,  and  most  of  them 
w.Ti-  ii;>l  <i.|iiipp«d  with  thr  tiijt  hinrry  for  "'wnmnical  production  on  a 
large  scale.  Taking  the  m««t  in i  iiprn  and  larpeBl  uf  the  London  nations 
they  were  all  open  to  one  or  other  of  these  objt  tion^.  Tiie  it.\ii-jn.  had 
all  b«eu  designed  and  oonstraoted  lor  the  purpose  ol  carrying  oo  a  ligbt- 
ioK  business,  and,  in  fact,  the  U^ting  basiiMM  o<  the pn««n(  auiborttiaa 
waa  '.W  per  cent,  of  the  total.  Tbe  ooD -industrial  area  of  the  bill  inelndod 
ii!l  thi'  priricifa!  r»'si;!r  nli^l  pf»rts  of  tbe  Wc^t  of  London,  as  well  as  the 
wliole  of  tht-  C.;y  uf  I^oadiii  aiid  the  Strand.  The  industrial  area 
took  m  all  the  Ea$t,  Korth-Eaat  and  South. Kast  of  London,  as  well 
aa  a  stretch  of  rural  country,  tbe  raason  for  Ibis  being  that  it  was 
now  ibe  policy  of  maniifacturcra  to  remove  thait  works  oat  into  the 
eoantiy  wiiere  tbe  conditions  were  faroaraUsv  The  difBonl^  ol  oteia> 
ing  ebaap  power  which  had  hitherto  existed  hi  this  conBeetian  woold  he 
done  away  with  under  this  scht-ms  It  w»«  propoeed  »■>  erect  three 
generating  stationr,  one  on  thr  ii:ii;th  of  the  Tli  iimt  nt  (inanwich. 
another  nearly  opposite  on  the  north  at  West  llam  and  a  third  at 
Pulbam.  Tbe  Hrist  two  would  be  the  main  generating  stations.  The  capital 
propo«ed  was  i;'>,000,000  and  the  usual  one-third  borrowing  powers.  This 
caplul  would  be  raided  by  io«laIuieni4  aa  tlts  kesiasss  pwgissaed,  but  il 
the  hopes  of  the  proniulers  were  realiesd  tho  whole  ol  the  eaplllJ  WOoU 
bo  re<iuircd  in  a  v.-ry  ;ri:«?i  nit'  thr.'  . 

Perhaps  thii  .ncn  iiiip'-rvinl  lu.it  li:.'  1  ill  iii.  | mi.-,  and  thiswa; 
given  in  the  second  schedule  as  loiluits ;  "it)  1  be  cbikiKc  to  ue  made  by 
the  company  to  any  eoDramsr  «hall  not,  in  respect  ol  the  total  units 
supplied,  exeeetl  tb«  rate  of  l}d  per  unit.  (2)  Tbe  company  shall,  it 
required  by  the  cotuniroer,  make  suab  charge  by  wayd  a  fixed  sum  per 
quaiter  anoam  not  exceeding  £1  per  quarter  per  kilowatt  ol  tiie  maximum 
power  required  to  be  wipp!li>»!  and  in  ailflilion  a  sum  not  exff  'in;  \J 
[icr  unit  lor  all  uiuIm  mi'iilicii  -ii?!-.  CMnsuiinjr."  fnder '<•!  ■'  ili  n,-. 
lore,  a  modwatv  oonsymer  ol  current  tor  power  paip>>ses  for  k  iiour*  nul 
of  the  M  taaaia,  the  price  would  work  out  at  about  0  866d.  per  ani*. 
Tbeee  Wtte  newd  prices,  because  in  not  one  of  the  other  power  bUls 
were  such  low  charge*  ine'uded  as  tho  maximum.  The  proraoterB  ot 
this  bill  nnmbered  (iS,  including  Sir  Andrew  Noble,  Mr.  Kric  Hambro, 
1.01(1  AtmMTvmg,  Mr.  Yarrow  ar,d  Sir  rrforpF  Gihh.  Thi^M  werfl  gentle 
iiirn  -.^hu  linen- \vliat  tlicy  wck:  .iho:;[,  iin  i  wiio  iiiid  >oiii,;i3-rBli:>:  rinancial 
Ktrengtb.  In  fact,  it  was  an  oiler  ot  IhoM  gentlemen  to  provide  asopftly 
af  otaetricity  thiaeghont  hondea  atarale  which  naeaasfaa!]' had  aver 
effered  In  an  iadnitrial  am  balbre. 

Witii  regard  to  tbe  busineKs  to  be  done  by  tho  coir>|iaoy,  he  woald  daal 
lirst  with  the  non-indutlrlal  area.  Tbe  promoleta'  opinion  waa  that 
theyoold  -  i.ipiily  npuriy  all  the  existing aothontif?  at  amncb  Inwtr  pritse 
than  ti.i  y  ihi  111-  :-.r=«irf  i-inc'ratinK  at  to-tlny .  Tli.jre  wi^  n.Ki;in-.;i;.i-iMn 
to  take  ]iowcr  from  tbe  promoters  of  this  bill,  aud  )u  f.u.t.  »-u>  not 
anticipaiad  that  M  the  eiiatiat  leneiatfiM  etalleei  wvuid  be  scrapped  at 
at  onoo  Bnt  where  the  supply  was  inenanng  and  the  pmiM'nt  i<enei  .itioK 
plant  Wax  not  MifKcieiit  Io  deal  with  it,  it  would  be  found  tu  be  much 
more  economical  to  lake  this  additional  napply  from  tbe  new  company. 
It  wn«  =  3  proposed,  in  the  non-indnstriftl  um,  to  inpply  rsil';*'-  n^nj- 
paiiii  .-  rr.iraway  oompanior.  canal-  ,  d'>:  utid  tt: -,■  nun.  nl  ifiTannKii'..*. 
\Vh«  II  existing  railway  and  tramway  comptuiits  lu  Lou<iv«ii  adopted 
electricity  as  the  motive  powar,  thsj  bad  la  all  tiitei  been  com^lladte 
^et  up  generating  <eatiens  Of  fbslr  own.  thsra  being  no  company  m  aihrt- 
«ni-c  11)  siif  ply  the  neccfstry  power  eeonomicallv.  In  tin*  manner  the 
Ci  iilri«l  lyondon  lUilway,  the  Metropolitan  ,V  District  Kail «iiy>^  and  the 

iioodon  United  Tramways  Co.  bad  all  to  baUd  esparate  gwaiatuig 
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■lationa.  Theu  eompanie*  now.  of  cooru,  eooM  not  be  expected  to  be 
euitooners  o(  the  new  company,  bat  there  were  numercna  other  under- 
ground rkilwaj  •chemea  oominK  before  Farliemeot,  aa  ntll  as  the  name- 
rout  >-ij\niil>ftn  rallva.T  lines,  t  iurTviiit'  a  larni-  tnil'io    In  ilii:*  reaj»Ll  a  larRe 

lioTttH:  il  rii4;;:t  be  looked  fci,     Thul  Ul»^^t^  4'-  tiiiuiti'fl  wric  lull  nicrt'ly  thi* 

Banfraind  hones  of  the  promotrrii,  but  were  baiKd  upon  fart,  wu  pruvnl 
by  what  had  taken  plact'  aroond  NwMtle.  where  the  Nortb  Kutorn 
Bailway  Co.  and  the  Tf  neside  Tiamw^  On.  both  took  energy  from  the 
p^wef  0oiB|Mnr  ftluni 

The  CHAIRMAN ;  Do  jm  takt  pmrm  tor  Hi^tiiit  fai  IIm  iien.ia4a' 
trial  are*  " 

Mi.  1'1T/(;F,UM.I>  Nnt  in  tin-  cnlinniv  urnsp.  The  prnjvi«»l  w«s 
(hat  an;  power  ron^unicr  might  use  the  eoergjr  for  lighliDg  bis  prcmiacs 
lo  the  extant  of  'io  per  cent,  ol  hia  total  ragflj'  ^  indoitriaJ  area 
there  were  a  ver;  Urt^e  number  of  Bamfamoian,  wlileb  erealed  a  man- 

niAecnl  field  tor  carrying  on  a  bD<ilnr'<i<i  «noh  as  waa  proposed  in  the  lill, 
and  'JjO  firm*,  eniplo^inK  HO,(KN)  liamlK.  had  petitioned  in  favour  uf  the 
bill.  All  tiiat  w;v«  bwlnp  propnii<'il  hfv  hatl  i»!r*'i»dy  hrcn  donr  im  ihn 
north  bank-nf  tli"  lir.rr  'I'vne.  where  t.tf  uni  driving  in  fai  torici'  hmi  iuH'n 
entirely'  displaced.    Up  there,  it  was  true,  the  coal  waa  much 


Commitxion  on  t'oal  Supplies  had  put  the  avoraga  oonsamption  of  coal 
in  the  production  of  »tcnm  at  51b.  per  horse-poWHr.  Bf  the  nmrtlop  ol 
stations  euch  as  wore  proposed  this  woald  be  rednced  lo  abool  Mb.i  wiBi 
a  consequent  savinp  of  hundreds  of  ibou.<Hn(!»  of  tons  of  coal  per  year  in 
I^ndoD,  a."!  a  rcsiil;  of  uic  rr.lur'iiiiti  -.n  iho  n'.;MilM!r  of  t-rnall  plants. 
UealiEK  brill!)'  with  ilic  opponents  to  the  »chtme,  iir.in,i  l  remarked  lhat 
the  (livtric  li|J:ht  mmpanMI  and  the  l«M:al  autlinriti.:x  ullcf^cd  compeli- 
tiOD.  Uut  it  any  comp«lttioa  did  lake  place  it  would  be  of  the  sniallnst 
pomUa  dMUMtw.  la  th«  B4»4DdDstrial  urea  no  ooim|>eUliott  at  all 
wvM  Inln  plan  wHh  ngnd  toli|btb]«,  which  was  theprlnaiMl  bun'oeae 
there.  With  renaid  to  power  supply  not  one  of  the  i-xistmR  electric 
»u[i|.lv  ainui't.'.ii' .  iu  lhat  urea  supplied  the  coii=.ut)ici»  vslui-h  it  was 
ontiopaUil  the  new  company  would  eupplj — viz..  railways,  canals,  tram- 
,«kMKMMBl  de|>artnicntB.  A  o.  flmtwiaiBg  ttMilllnatiial  area  power 
only  be  suppUid  with  the  eonaent  of  the  autlionaed 
:  dlattibntor,  and  failing  oonaint  the  Board  of  Trade  would  be  asked  to 
I  delennine  whether  auch  consent  waii  ri'aconably  withheld.  The  promo- 
ters iviiked  f,:r  r.o  nionofwly,  Tli.'  London  County  ruuni'il,  and  the  City 
Ciiriii'iuliciri'  [i.  tiiian.'.  rii:>;'  d  U.Mi|ui>',iou  of  |i;iriduiiio.  Hut  this  had 
always  been  rricardcd  as  inapplicable  to  power  companiea  aa  a  sanetal 
t  ml*.  Maaily  aU  (ha  patiUonn  aUtiiA  lh«  b(MUa«iip«(  -  - 


/l«iesftl«*«ee"««—->»>jiri  ii«oi.  

«   m  IotA*  imttiA  CvwMiti  Ikitr  

•  «  Ciasum  siSiift  Ws  (W«(r  s>  it«s> 

•  *tssrf4sMsn< 

•  tteHf4sl»wWn«sljMla« 
»  ■tanamst       *  *  •  «   


iWsAqtsf  iliwBldMsM  m  M  asrts^iaMrSM  *  a 
He «f Pirnf* amnHH tfUmlkmi  O 


•r^-\-,\   "X     f   V 
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Mar  siiowuo  ivx,  I»t  i' >T]ii.«l  ami  No.v-lNi>u»raut.  Aac-is  Si'UKi>uuti>  ix  tub  A»;iixwnuTrai  Oocinx  or  Laimoii  a»u  Pw:bicx 

BucxtiD  PMb  Bill, 


piiiiAlC'l  for  ill  Loudon  by  the  lurgL-r  bi.  u  uf  chr  stations  and  tha ||IW|er 
demand.  There  woald  b«  aji  eDoriu»us  saving  in  capital  coot  in  piopor- 
tiea  to  the  outfvt.  Tba  avarao*  eapital  «o«t  ol  the  axiating  London 
ftMrrnling  statSoni  wai  £51  perkHowatt,  whereas  (be  oaptlal  oast  of  one 

of  thr  prtiiyjspd  (jenerntine  stations  under  thp  bill  would  Iw  less  than 
per  kiliiwatt.  The  k<  ucMiling  tlations  would  huve  n  caparity  of  ',>0,00(jkv. . 
I  he  most  modirn  of  the  London  stations  cost  L'SOper  kilowatt.  Sttam 
turliincs  would  U>  riu)d>iyt'd.  iind  tlit'ir  geneutl  advaotages  over  sU:am 
ergines  would  be  i-xpUiaed  by  bis  witnetnea.  In  working  costs,  how- 
a*tr,  the  saving  in  coal  eOlMIUIptiaa  in  Ming  1,000  ii-i'.  turliinrn,  as 
a^inrt  500  II. I',  tarbinps  waa  IC  par  avDt.  par  niowfttt  hour,  and  WW  per 
cent,  if  10,'XIO  II  !•-  till  hints  wrrr  n=ed.  as  was  tba  intontiim  '\  the  pro 
moter^,  'Jli-j  '.ari^ff.  Htiiiui  tuiLiue  iit  jireiant  in  Use  l.ni.il.  ii  was 
7<M)  ii-P-  Ancthei  source  of  eoonomy  unUcipated  hiy  the  promoters  waa 
ftnanit  of  the  iwsilioo  ol  tba  Mocnting  stationi.  which  gave  ample  water 
fDraomlensing  purpoiM  and  elirap  waterbomo  ooal.  It  might  lie  stated 
Inr  the  opponentis  to  the  bill  that  they  wi  re  already  supplying  ^ower  at  a 
ofaeaprate,  but  with  the  existing  stalionu  chii  ll.v  i-upplyuiu  liKnting  during 
certain  hours,  it  was  pnimibln  to  mipn^v  |I':  .m  i  d  irin^*  the  day  time  at  a 
cheup  talr,  but  it  wan  not  pi'ssilitc  tociutj  i.i:i -i  li.iiiiii<jf5  cf  the  uiaKUitude 
pioposed  bgr  this  bill.  A  still  further  economy  by  the  of  lorga j«n«- 
ntug  itaUBU      im  ogalMBWBpliga.  nMiMiatNfoctc(a*Bt||>l 


it  wai  r.ut  thi  inteniiaaiil  tha  fnmelfn  to  do  anytUof  ■ulail  Ih* 
wisheH  of  thf  local  aathodtiw. 

[  Wo  dMit  wiUitha  omlaoti  at  Om  Ull  at  Mm  Imtti  to  mr  fantn  tor 
Nov.  IS  and  Dm.  80, 1901,  and  ManA  10, 190S,  aad  glv*  a  map  of  tha 

area  above  ) 

Mr  C.  II  MKU/..  cciiMilliiig  nnglnWT to  thr  promotrrii.  ultci  dciling 
at  len».'th  with  thp  general  adTairiaflM  ol  %  abwp  supply  of  elwtric  poaer. 
iu  the  cMurHe  of  which  fa*  atatM  that  lb*  OM  Of  daaltM(]F  WOTgbS 
about  a  saving  u(  (U  peroentin  power  compared  wlth  ltMIW  driving, 

went  into  the  prospects  ol  the  new  ci>rop.\ny.  In  the  indeslrial  aiea 
there  were  factories  employing  fiOO.flOo  i^rsona.  and  theee  factories  wore 
almost  all  entirely  driven  by  uK  ain.  I  f  i-  mhI  v  t.x[ilanation  tiial  lie  could 
offer  of  the  I'leseiit  small  nte  of  ■  li^  -.i:!::!!  i  nwr  t..^:.  tli-'  IiikIi  I  hit  that 
w«4i  charged  liv  the  existing  undertaken^,  a  dinabihty  which  would  b« 
removoil  it  this  bill  were  paaad.  Zba  main  object  waa  to  am|r 
energy  to  anthorised  distributoia,  and  also  generally  to  ptasooa  woo 
carried  on  their  ImainctatS  over  large  aroas,  such  an  laiUay  and 
tramway  companies,  *o.,  who  OOllld  not  obtain  their  i  neiK.v  from  ooa 
small  1  frenerating  station.  Twh  uf  the  itoj  >^r  1  >,'ci!eraiiDH 
statifin;  v,.  r,-  »iiiiii.jd  on  th,-  Jlivcr  rkiiiui'i  helow  aU  tho  brid.-i'..,  a.-.d 
great  reliance  was  plaoed  upon  the  sitaatioo  of  these  stations.  Uaviog 
gmtotothaiaqiiinnaBlaeili(wb»«MllhapedUao«lalMltiMlnra^ 
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h«  ha4  compiled  a  Ubie  ibowing  tha  anuxuit  ol  >lc«trichl  jMwer  iiupftlied 
from  publio  geatntiag  atatkais  par  IMt  knil  of  popoktion  in  tm1ou« 
Urge  cilie*  of  ttie  world,  nnt  al  til  etnw  Soston  (U.S.A.)  with  41  it.p. 
mr  1,000  head  <if  |Kipul«timi:  th«  NcwiMirtle  uit  Tjnc  Eleelric  Bapply 
Od,  cam*  second  wltb  30  ii.r.,  wliUtt  I.dtidun  w:i><  Ia.v.  with  only  A  b.p.  At 
present  in  the  industrial  area  tha  amoimt  uf  tjnrri-nt  firr  powr  )iarp<i-«i 
suppliwi  by  the  exiating  nodertakera  wa?  on'y  l-  HlTi  ii  .  nM:i  in  thi- 
whole  area  ol  the  Bill  S4,336  H.r„  aod  he  knew  of  no  electricity 
■■Hilf  italioa  la  iMioa  vImw  omI*  mn  •»  low  ttutt  it  moM  out 
l»7  lfa«m  t»  caiiM  10  ta  uwNaiMil  wiHi  tli*  pimmteni  en  fbe  tarnia 
given  in  the  second  schedole  to  the  bill.  If  nil  lh<>  raanufaetorera 
in  London  conld  be  iodaeed  to  take  power  {rem  the  promoters  it  was 
enlijnateil  that  by  1^1!  th»  d-  iiminl  would  be  3*i),000.000  Board  of  Trade 
units  per  ;innuiii .  ami,  iii  L^dilai'jn,  a^.-iiimng  the  preaent  cuive  of 
increaaa  was  mainialned,  the  ligbtiog  d<'miuHl  ¥rould  b«  39H,0OO,(Xl0  aniu. 
Him  n  nawdt  ttaiCtiOB,  UMming  that  all  the  cxistiBg  stilwtban  HnM 
warn  woikao  abotltoally  vifh  the  present  speeds  and  present  tmOics,  the 
tlpmnnil  in  1911  wonla  be  .S-W.Ofm.OOO  nrjits  malinir  n  total  dcm an f?  of 
1, '200. (K>0,000  units  per  annum  aix  ji-air-  In  jiuf.  The'<- wcn  .  o(  coui:..e. 
maximum  poasiHl*  fij.niTM.  Tbpexi  -tmK  . i:\ijiini*  ('nuM  not  jto-.-.ihlv  lienl 
with  such  a  loBil.  N<>  one  iti  l.'  jndnn  l.il;  i.rt'  ):u.d  ►(■".  tu  "sork  jf.-inu'ilv  In 
eocourage  the  a!>e  ol  slecUit:  p><wiii  ia  tii«  muautv  piofunctl  hj'  the  pro- 
lOtBIT  To  make  euoh  a  bueloess  a  success  every  posaible  customer 
unit  be  secored  and  considerable  help  giTen  in  the  reoiuanisation  of  the 
vBrtP^rt  worl  fill  .■Irttrlr  lirr,  iiij*.  Tin.;  lmi<ir.ifi<:r)  ini'lKil«»il  thf  hlrinjroutof 
the  macbij-r Tv.iinil  ih*:  ']'yn>  ti;..lr  On.  ha- 1  ij  1  L»<'.<X'n  ]iivcat4-''i  in  tlii;-  manner. 
I'he  average  total  oost  m  bondou  at  pte»eat  was  I  VH.  per  unit,  whereas 
Doraelhing  under  Id.  woald  be  the  average  price  charged  by  the  promoters. 
It  was  not  proposed  to  Interfere  in  any  way  with  the  (tre.sent  un(l(^rtlkklngs, 
and  all  hii  ertiniatea  had  bMB  based*  on  the  ai-maml  that  would  arise  in 
the  futon-,  in  cxcts*  <4  vblA  at  present  existed.  Uis  opinion  wns  that 
London  off"  rcil  «ipr«irtiinUir  ;  f(..i  Ihe  gfni?ra!ipn  of  elrctriciiv  cii 

umxinmiii  rcjilc,  ui.d  ih*  r»'fote  ali'^ull  .sut'j'Ut  ii  al  ii  cij,'iij>t'i  i.ite  vli-iti 
miy  city  in  the  world,  even  ttiobe  nii  the  Conuiient  where  the  current  wivt 
generated  by  water  powi-r.  The  design  of  the  vxinting  stations  was  ull 
against  tho  supply  of  power  as  he  deemed  it  was  necessary,  and  even  the 
most  up-to. date  works — the  Willcsden  works  of  the  Metropolitan  Co.,  and 
the  Bow  station  of  the  Charing  Cross  Co.-  -were  primarily  designed  (or 
lighting  loads.  In  the  stuti'in^  prupiM,.,)  t,,v  Ihf  prOTriot^-?  ^  Un'  k-I.n»»ll 
capacity  lor  the  same  outj'tu  of  ihr  ■.•ruilii-r  kIuhoos  pni  ti.pi  tlii  r  wojJd 
be  30  {leroenl.  lea*.  lbs  average  capital  coat  of  the  generating  s^uti  >n  in 
Iiondon  now  wu  £51  |tr  UknnMt'againit  ahoat  £10  at  the  promoterji. 
After  laying  gittt  ttaM  m  Bm  i^nBtep  wUali  WWlU  be  gained  by  the 
tm  at  laqia  taditt^nilnr  Md,  Kr,  lf«ni  lumM  lit  «Im  Mloirins  ikfila  ot 


I  of  lh«  Mw  Miiniurt— 


1910.  line. 

Works  completed.  Works  oompletcil . 

Generating  stations    £T17,*iOO   i".*,(lt'.0O0 

Transraiasion  syaleui    .'>>«S,000   1,>7l.'  iiiio 

thib-atkUoM  awl  distribution  sy»t«m.     401,000    1,. 103,000 

PlMitaDlott..,.  


baa 


mfioo 


.......  £a,ORi,300   £»,t*ltA» 

Lm..Vi*mtn,Ae.t,   CW/MM 

Kei  capital  reqnqwd  gtfiUJXO   S^SSjoW 

Capital  authorised  by  Hit  WD..  >,  £e,000,000 

liorrowiog powers  l,(Mi7,000 

 a^wijoob 

The  tigures  repr«sentod  the  capital  sxpcnditure  which  was  estimated 
•t  11)10  and  1010  respectively,  (he  IKIG  figures  being  mtciilateil  on 
supplying  two-thirds  of  the  1  ,'/O0,O0O.onr)  unit  -  uIkim-  n  rcrred  to,  so  that 
his  cxlinaales  were  well  on  the  right  f-\df.  Tin-  ih  UulI  >Ii  niand  calculated 
for  ia  th*  lUlO  ligures  was  :-I.lKhting,  G4,00O,O00  uoila;  traoUoii. 
ttJIOylMOnaitei  and  •  bniic  5n.(KNl,000iimta.  Tfan  arttanitted  «viial 
Ant  at  tha  propoMd  generstuig  siationa  ms    ltills«n  t— 

H,— Cloat  cfPftfttt*  Oeiunthf  SMiu. 

l'a/'i(rif  KTixmUlWK— 

1.  Land    £40,000 


•i.  Condensing  conduits,  sidings,  quays  and 

niaia  fousdationa    77«000 

SL  Iron  buitdbgs,  chimneys,  boiler*,  pi(ia(, 

auxiliaries  and  cool  handlingplMl....*.  S3O.OO0 

4.  (ienerating  phint   I'.t.'i.OOtl 

5.  bwluih  gear  and  sundries   .'lO.oun 


g«jm 


t^i^.OOU 


6.  £MioMTin|,n|cnitUmiodC(nitlii8eiidM, 

10  ptr  otnt,  on  iiU  «pM]ditiiN  cicapt  land  9i,tW 


Total.  ^  

EipM)4itgf  e  p«c  M)ow«M,  ib-*. 


r,ititu>ttc»  f(»  the  transmUaion  and  distributioD  tj^mm^ntU 
the  following  table :  — 

IU.—3'raiuiiii««fan  «itd  DittrilmUM  S^tttmt,  Pnpt$ei  t^iArttliif. 

7or  deaUng  w|(h  Vltr  4H]iii(«iih 

tnpply  aasumod  supply  to  whoU 
/ ,  i>(.<iiii«>ion  jywrm—  fur  1910.  area. 

Main  system— Conduits  fJ.IS.OOO    ....  £S'H  000 

CMm   i.w.ooo  t>iim 

THbat»ya;*tem~. Network    102.000    499,0M 

„  ,    .      ,  sso.ooo  .... i,Tos,eM 

EiiCinMnagandconting<Bciiif,10fv«wt.    ris.ooo   ....  170,300 

Total  £483,000  ....£1,(<7J.200 

Sub-ilaliont  onil  •'"tr  il  ii'Mti  Mi/ilrm  — 

Maia  higfa'taniuni  distributing  centres  . .     I9.00O    H.V0OO 

TmHlmac  nthilnlioB*   ao.odo  ....  i<<o,oon 

Lav.t«iiiaanilnwk  ,,   210.000    hqi.ooO 

CaaRMUooitoMMoatn   45,000  ....  mjm  < 


■ii4miillaiMei«,l0p«r«MiL    tMn  ....  laMW 

«40i>,4w  ...njnww 

Land  lor  Mib'tUlions   nnx^m    ...  fr'ni  flrin 

Continuing,  Mr.  MKKZ  said  it  was  proposed,  itgaid*  m&in  uilis, 
to  lay  a  ring  main  round  London  in  streets  which  would  be  agreed  apeo 
with  the  local  authorities.  The  mains  would  be  laid  with  aiilticient  aptrf 
condaita  so  that  the  streets  would  ntvtr  lia-.c  to  be  Iroken  upsgsin. 
The  route  of  these  mains  wculd  he  arI.ulK<^l  -o  as  to  tap  as  netrl;  S4 
poMibte  aU  the  existing  supply  stations,  niiiways,  d-c.  It  waspropouii 
tatiaptapr— uraot  19,000  volts  alternating,  the  periodicity  bein«  23. 
This  WH  nmoHafale  for  lighting  purposes,  ao  that  it  was  an  additioia^ 
safeguard  against  direct  oompctition  for  the  pr««ent  lkghtlO(  Hf^- 
The  promoters  were  willing  to  meet  all  the  reasonable  rtqnimBMts  el 
loeal  authorit-es  as  regards  the  routM  al  nMilH.  His  MtfanatM  ol  fWlkl 
costs  and     via\<s  were  a*  follows . 

ly.— irorAa  CM(a  ai  Prtfoui  atnemliHj  Slal-on  • 
}\  vrk4  Cotu  ftr  Board  ^Trttdt  l.'iwf  GiHmttil  - 

Wages  ,   0  02'Jijd. 

Coal   Olid. 

W«i«r.  oU,  itc   0004Sd. 

BiyaiiB   OltlTl 

 0.1.>4d. 

V. — ^afflN'iri!!/  Rettnuf. 

Cost    of    generating  By  sale  of  137.4'iOO,000 

183..t0O.0UO    units    at  umUata7d   £401,0li 

0-1541d.  per  unit   ....  £117,017  Sundry  reMipU   Vij^ 

Oirtribation   23,0Hi  — 

a«iimlexpen(es,manage-  4SUMI 

menl,  rent,  raUs,  taxes.  Deduct  expeomMlMed  '^0,1'^ 

insurance,  sundries. ,. .  an^atftt  \ 

ycUiOBdspartoicnt......  l-'t.ooo  Btitam   timM 

811,797  1 

Dq»iMtotl*B,iHH«idi,Ae.  lifita 

Total  £290,387 

Thti  halsnco  woolj  b<>  stiffi.  ient  to  paj  a  dividend  of  n  por  f«'nt  00  • 
c.kpitiil  txjKroJiii.rL-  •  r  I'.'.Hi.iO.iXKi.  as'sft  out  in  [lie  first  cohimn  i 
Table  I.  Not  one  ol  the  units  estimated  wa.1  at  prasent  supplied  b;  w 
•dnttav  nunpanies  ;  it  was  all  new  business.  With  rrgard  is  the  £lS.iiU>l 
for  flw"aelling  department"  in  Table  V.,  ha  said  Ibis  was  necessary.  s< 
it  would  be  imponsible  to  secure  this  amount  of  bu-inc«s  without  mm 
expense  in  tha  way  of  a  special  department  to  give  advice  to  inteoiliiig 
consumers.  The  item  ••  Sundry  receipts  "  £i<t.rt<iO  wss  the  n  nlJt!  ^  n  tHi 
apparatus  which  it  was  propd«ed  to  hire  out.  and  ilu'  inltnst  n  (-■ 
eapit*!  wfaich  it  would  be  necwaary  MumetimeB  to  lend  to  maoufaetarei* 
H*  ngiiM  Jrit  estimates  ai  Inir  .<ibm  tor  tiie  ocedi  ot  tha  dtaliigl*  M 
1910.  Bo  far  a«  tho  opposition  was  ooneei  ned .  he  ooiiM  not  ■««  wfeat  a* 
companies  had  to  complain  about,  especially  in  the  Don-indastrial  area 
In  the  "  industrial  "  area  they  could  only  supply  direct  to  a  power  con 
sumer  with  the  consent  of  an  authorised  rlittrihntor  or,  tailing  such  Con- 
sent, with  I  iii-enl  of  the  U  :ar  i  u'  Ti  i  le.  I  hf  ro  would  be  no 
competition  for  lii^htiog,  and,  be  maintained,  no  competitioia  for  fnw^ 
beawuM  the  aslatini  autlurltias  wwa  praallaally  aat  laMlyiiic  at  aL 
If  Dm  local  .amlwfitiaa  ihraMlioBt  Uta  aiaa  pawhaMi  OBftaat  aalha 
iMna  of  lha  Un  Ib^  oaold  Mdm  lli^  fOMWl  ahaiigii^ 
Ittl  wonU  liata  lawd  niUiow  of  amicgr, 

Yfaa  CHAIRMAS  mid  ba  had  btan  reading  the  other  bllti  vliidi 

before  the  Committee,  and  was  in  a  tittle  doubt  as  to  what  would  happ^ 
with  respect  to  tbem  after  the  Administrative  County  ol  London  Bill  b*^ 
been  beard.  SuppoBlng  it  was  tho-rtghl  that  it  was  not  cKpodienl  that  tbf 
latter  bill  should  not  proceed,  im  ii)>|it-'l;i'nil<  d  (hut  the  other  bills  wou:i 
CUIUS  up  fur  oooaldeiation  one  bv  one  and  bo  dealt  with  00  tlMir  matiu: 
bat  auppoting  that  the  Coaaxaitua  dmidad  aiaiatt  tbn  pvaatait  bSL  be 
«aa  not  quito  dcaras  la  lAatbH  tbat  daauaan  woaM  ha«n  aaaiaMn>r 
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Mjr  effect  upon  tlie  oth«r  bilU.  H»  WM  anston  that  no  l^jHttw  aboold 

he  lione  lo  ihe  remiining  Iitll- 

Mr  HALl  OUi;  latOWNt;.  K.C  .  th.rjglit  thi-  I'otnniilKtc  «uull  find 
tbkl  U>«  be»t  eoarM  w*a,  that  after  bearing  the  case  for  the  present  bill,  to 
MIMM  av  Mrin  utH  ftU  Ow  slkv  WUi  M  bMB  kMid. 

TlMOHMmtiK «M  Iw  UmiiiU  IhmvM  ■  auhnnOTMvMii  the 
|iiopo?«l«  of  th«  other  bilU  Mid  the  prmMntone,  vhieh  mw  iMfify  MUnx 
(or  t>->w(  i<  to  :iupply  in  balk. 

Mr  U  vLFOUlt  BaoWNK :  That  i*  wbt*  tbqr  laf. 

Tb«  GHAUOtAN :  a4hv  faillt  Mm  to  b*  roraltaikualttMiif 
arcan. 

Mr.  BALFOUR  BROWNB :  Aa4  ilao  ta  wu/^t/wg  la  Wk. 
ThaCnAIHMAN:  I  und«««l*ii4  (bM  thrt  91M  *iBk  H  (iptaiint  Mwt 
we  should  bear  all  Ibf  dills  frpnrsHjr. 
Ml.  BALFOI  K  BKriWNi:  Vc? 
Olhtr  conneel  aRieed  wiUi  ibta  view. 

Mr.  C.  H.  MEKZ  was  then  oross  examined  hj  Mr.  BaUour  Browne  on 
IwIikK  of  Uie'(>xi*ting  companlM  and  the  promoters  of  the  competing  bilbi. 
At  th--  cumn.rnvnuani  a  little  (UicuaniaM  took  piaee  as  l«  the  ocMB>Mnn 
of  the  N>  nc.\'.ili'  1  rjwer  Co.,  from  which  it  was  nude  otcar  that  tn«  New. 
caetle-opon  l  yue  KIcctr  e  Sirppty  <'n.  «»«  lUrted  »t  d  "itlitinn  r^mpsnr 
with  Pro»iBiiJual  OrJer?.  &ai  Ihii  in  If'i'l  llic  Wnlki  r  an  i  Waiis'i^d  (iiiB 
Co.  obtained  an  A«t  (or  tbe  supply  of  electricitj,  which  the  Mswcaetle 
(V>ropany  acquired.  Contimiing,  Mr.  Mm  md  Oit  Im  bad  lakm  bto 
&(ptat*  tar  hot»t  power  of  ekctrie  motors  faiilallad  In  Loodaa  Dm  The 
£itttrieian  Tablpi>,  «hi«h  were  tbe  most  complete  that  be  knew  of  *  On 
tb*  aOMtioa  of  the  avenge  coot  per  kilowatt  capacity  of  the  esistioK 
LorMJon  ststinrip  wbirh  hi»  >iail  pnl  in  — viz  ,  £.11— tliiti  w(w  rrjmfiuraWr 
with  i-i."  own  tsliiiiat^'  of  H^  i  i»  r  kilowatt,  ni'itlirr  inclu  iiiii:  RnTlhiri: 
for  tub. stations.  Ue  knew  that  several  London  stations  averaged 
Iten  tU,  boi  imn  tho  UatmpoUlsn  Bleatria  Bipflj  Oa'a  flgm  of  £32 
br  Ibair  WUkaiaa  Mattoii  «u  eampMaU*  with  his  e»-4,  hseanse  the; 
both  included  sonvthinK  (or  (ul'iir  ei!rn<iion°  He  dit)  nntknr:w  liou 
Ibe  demand  for  power  10  Ivondr  n  ^u•^  incrt'iiMi^^,  liut  Mhii'.r\cr  it  wah 
it  waa  not  being  met  on  the  T^ahl  lim  ..  tKCAuiti  by  tbe  natara  of  ihf 
fxibtioi;  slationa  there  was  no  <|ii<  stion  Diitt  lh<^y  woold  have  ic)  lx< 
ac>ai>|i«d  evenluall;.  It  was  only  a  liui^sUon  of  time.  Uf  orarse,  the 
IiOMoo  MlUMiM«ould  do  what  was  propowHl  Inr  Uis  bill  If  the;  had 
lb*  money,  the  land  and  the  same  bill.  Tbe  {mndUob  of  the  ring  main 
•■■^iph  thiv«  it  wfmM  t^cth  itip  luititinK  eompany's  gemtatint;  •  lat:o!ifl 

lit  l!n.i  Prptlolil,  Wiwiil-sWKrili  lUtd  Wooa  laoe,  aillni'K  citlirrs.  Tlir 

encrit;  would  be  tramformed  for  power  oonsaoiers.  bat  supplied  in 
bulk  at  high  pressure  to  authorised  disbibuton.  An  aulboriwd  dir- 
tiibdtvr  would  have  to  lake  energy  for  seven  years,  and  gnaranloe  for 
tbal  pstiod  30  per  cent,  of  the  cost  of  the  maine.  Tbe  bill  alxo  differed 
fim  tbs  Proviaiooal  Orders  of  tbe  existing  oompaniea  in  that  the  com- 
pany was  not  iMUiiii  tti  furi>ly  in  any  dialrici  or  lay  msinfi  in  unj 
particular  strvtis 

Mr  BALl'OL'U  BUUWNE  :  Uu  are  Dot  really  bound  to  (apply  any 
one,  whereas  tba  laaiiea  iim|iaiiiia  aaa  beoDi  to  aajfly  ali  wba  aak  far 

cleolrl.^ty. 

The  CHAIBKAM :  Under  clause  r,a  the  pronotan  anbnad  toimir 
Mr  UALFOVR  BBOWNK  :  Ye«.  but  onW 


The  mmimtim  priewn  art-  nnt  tiindinjf  on  anyone. 

'  tjiii  T  (utih'?T  rro^^  cisijimii'.inn  tiy  Mr.  llAlfo'ir  lU^'.vnf, 
Mr.  MluUZ  SMid  that  the  prices  in  tbe  bill  did  not  include  transfoima- 
tion  of  tbe  three  pbaee  cimsnl,  or  radostion  in  iiiisiliil.  Tbs  average 
price  paid  by  the  Koith  Bartera  BMlwmy  Co,  at  Newaaatla  ma  per 
Doit.  high  tension  Tlie  transformation  was  the  subject  of  another  agiW- 
mrnl.  and  the  tuul  average  price  for  the  last  year  was  0  <>:id.  pl^r  unit. 
The  railway  company  friiftr»t)t<>ed  a  minimum  con«umpti<>n  of  s  nna.rioo 
units  per  annam,  which  w.is  ijioul  one-quarter  or  one-thinl  tlic  total 
supply  of  tbe  NewcastJu  Couijany.  Witness  was  next  iinrsttonviLi  ttitb 
ragiird  to  details  of  tbe  estimates  which  had  been  pal  in .  Kaoh  station ,  he 
•aid.  would  coclain  six  generating  sets  which  would  haveatotal  economical 
oiit;iul  of  li'D.OOOkw.  for  short  periods,  the  o\-er  load  e«p«city  of  each  being 
•jn  ii.N)kw  Tlie  evaporative  capsuity  of  ea«bbuiier  wocJd  he80,OOVlb.  per 
hour.  .Messrs.  liabcuekA  Wilcot  bad  undertaken  to  carry  out  the  baildlngs, 
boilers,  piping,  its,,  at  tha prices  given  in  his  estimates,  and  the  prices  were 
calculated  OD  the  work  being  done  in  London.  The  arrangement  of  tbe 
plant  would  be  on  the  same  lines  .an  at  Carvilla.  He  did  not  know 
vihiTliier  any  boilers  ol  thi«  size  had  ever  been  eonKlnieUNi,  but  both 
Messrs.  Babcook  v  W^!ri.'«  iui4  Mtm*t<i  HilrJitiR  wfr«-  wittin^;  to  cnnntraet 
w«lcr-lube  boilti  -  of  tl:i- til  r  n(lii:iu>d  t.ir.  '.S'itli  nvuril  Uj  tiio  ii-c  i)f 
inon  btuldtngl.  be  knew  of  tbe  eiisleocc  of  tbe  Uonduii  Huildinga  Act, 
aad  that  im  *bf  tfaaia  had  baaa  aaabsdad  Iipb  being  biitding  upon  tbe 
oonpaBy.  midar  Ihe  bin.  Tba  astimalts  for  fbe  generatinK  pUnt  were 
al^o  based  upttn  an  actual  tender.  The  switch'gear  fii;areg  were  eotiaateil 
U|ion  the  cost  of  the  Kmt  at  C'arville.  Tav  iiiaiti  cableo  would  have  a 
|rn;;sli  of  n-.H  milcK.  and  tliey  would  be  0'.">  in  thn  r-cori'  r--:-pprr 
r.nil  l»ad-covered.  the  estimates  bcin:'  h.v-'-ii  u)ioti  tlie  pfc--.rit 
tifiCLK  of  copper.  Duplication  ol  lbs  mains  bad  been  pn>vided  for,  and 
every  sub.  station  wooU  ba  lad  biy  two  loops.  Tba  dnpHatlieD  of  tbe 
supply  mains  f  <  large  eoBsnram  aras  prosUsd  lor  In  fbe  eatlmalsa  rnider 
tbs  licikd  of   'Tributary  System,"  and  th«  length  of  th-s  vt  nili)  he 


'  There  is  always  a  ditltoa'.ty  of  obtaining  the  conneetions  of  Itrge 
alsetriciiy  snppljr  ■adartabinm  dstaiMI  and^r  the  various  items,  and 
Mr.  Met-)--'*  t<ytal  Is  theMtore  oblainad  by  omiltin^  tlis  motors  soppUeil  by 

the  Cil^  of  f  ir>don  <'o..  thi?  County  of  London  Co.,  the  Chehea  and  the 
St.  Juiii  :koU  Pail  Mull  Cu*.  From  infonnstion  sabsequciilly  obtained 
wt  are  iible  to  5t»lc  tbut  the  City  (  ompaoy  lixi  sIkju'.  lO.niiO  h  r  of 
moioiB  connected  to  >te  miius.  aui  lliu  County  ut  I. mlnn  L'j  &WnU 
•JUMOO  u^..  so  that  Mr.  Mci^'s  loUl  ut  31,»,M  i«  about  b«lf  what  it 
ihoaM  ktr-Btk  M. 


■J7fi  miles  by  the  year  1910.  In  thf>  sob-atattons.  nUob  nnabsrad  aitaal 

»:>,  lh«p  wouKt  bf  I'On.OOfrttw.  of  tranaformerii. 

Mr  llAIiKOUlt  HltlUVNK  next  put  MnnralKriiersl.nieslion.-,  Mr.Merz, 
in  reply,  said  that  cbmpetition  in  the  electricity  sopplv  basinesi  was  depen- 
dsDl  on  whether  the  bodisa  MMliiag  already  wm  dotog  thab  daty.  I( 
they  were  (applying  at  tba  lemit  pwsible  prioe,  ths  introdootion  «| 
cauip«tltion  would  not  be  to  the  benefit  of  the  oonsamer. 

.Mr  BALFOUR  BROWNE  pointed  out  to  tbe  Commitlas  that  this  bad 
been  ibn  Hri-iuicm  in  th*  esse  of  the  Lwion  gat  (•ompaiiii's.  between 
whom  n5w  there  ■,\ab  Diupetition. 

In  the  eoorse  of  furtbercruns  exaralntttoD,  Mr.  balfour  Urowne  referred 
to  the  oppositioo  of  the  Newcastle  Company  to  tbs  posrar  bill  at  tba 
Tyneside  Power  Co.  of  1900,  which  was  rejeelad  on  aoeonat  of  this  oppo- 
*itioB.  Thi.«  power  bill,  he  said,  wason  »11  four^i  with  the  preiertt  hill,  anil 
iKr  oppoKillon  of  ths  Newsaxtle  Comp>iiy  wa-i  in  11  !  rcH|>>cti  umilnr 
that  of  ths  London  eompaoiss,  forst  thiit  pjrio^l  ;b<'  NnwcixlU- e  >nii>  my 
was  practically  only  sopplying  ander  a  Fmvi<i.>nal  nrder 

On  the  question  of  the  aatimates  Mr  Mers  almilted  ih&l  hU  tiguras 
for  what  he  expeeted  to  do  in  1910,  and  these  bad  been  oompaiad  with 
whai  was  bsiog  dons  to-day  by  ths  sxistiog  authorities.  It  might  bs  that 
by  tlic  cil  .llng  aatooritie!  rottld  do  Ih?  iima.  but  lii^  ease  was 
"  ccinecntTstiori,"  and  with  tbe  existing  .qtationa  it  n  ouM  be  impassiblsto 
achieve  tneresalts  he  aniiaifakad.  With  regard  10  the  largest  steam  turbine 
fal  ismaliaiiliil.  ha  laldlM  alaayatoak  the  maximum  c«p«citr.  and  the 
S.OOOkw.  maebfaies  nl  Carrilts  wm  tb«  largist  The  normal  capaeity 
was  3,500kw.  On  tlw  yatillMl  of  the  prestot  underukers  in  London,  ha 
admitted  that,  assttoAm  Ibm  would  bs  competition,  the  promoters  had 
nn  ttlvKntagr  1>r  miiion  of  the  nt)iny  ivstrietioni  plaoed  upon  the  existing 
Anthnniie<  nil  l<  :  ii.  I)  l*rovi>ionaI  Ordsrs.  sash  as  the  oumpal^ory  pur- 
chaM,  Jkc.   Hut  he  ijid  not  admit  that  ibaia  was  going  to  bsompstlUoa. 

Mr.  BkLFoLiR  ItiiuWNKi  U  a  lasal  antltorilrTlot  tantoM^  atimot 
supply  as  cheaply  ai  you  eta,  cannot  yon  ask  tba  Boaid  ot  Ttada  toaUo* 

you  li>  -.lUie  in  '     Vt  s 

Tliiit  would  be  L-jtiii>ettti>.>:i .'    I*'i3r  power,  yes. 

r.iiuinuin^'    Thr  cspiiAl  civit  \wr  kilowatt  at  Carville  was  betweenJCU 

ami  il'i. 

.\  k>Dg  di«cu$*ion  then  endued  lM.<tweea  oouosel  and  witness,  oompt'ing 
the  results  at  CaniUaand  the  resoHa  at  OKtaio  ol  tba  London  statiooa 
wiUt  the  estimalHi  ior  the  new  stations ;  bat  Mr.  Mara  itolad  that  his  e«ll> 
miiti-j  for  the  new  eomp&oy  's  works  wets  not  nltogcthsr  based  on  what 
had  bneii  June  ai  Nenciisile.  There  could  be  no  oomparisoo  with  the 
published  analysis  of  tbe  Newcsstle  Co.'s  c<i*ta{Tiie  Eltctrieian,  March  10, 
190u,  p.  S'id)  and  tlir  estiouktes  of  what  he  maintjunad  was  poasibte  in 
London.  As  a  matter  of  fact,  his  estimates  in  many  respects  were  too 
eonservative,  compared  with  Newcastle.  The  oast  «l  eoal  at  NewcasMa 
wax  ■'is  M.  per  ton ;  for  the  Ureeowlch  station  of  tba  saw  oampany  ha 
h  ill  titcfin  t^fi.  6<1  .  which  would  have  to  be  inereassd  for  tba  raum 
Btaiion.  Tb<'  fo:;.>wiiiK'  Tabi«s  were  handed  in,  giviiiittia  eafttil aapatt. 
diture  and  works  coats  at  the  Carville  ststioa  :— 

VI  — Clapifcif  Cott  of  Carrillt  Pu  rer  Sudait.  Ih'rttt4d  199S-4for  lb« 
.Veirrgu((«-i^wa-rir««  EUcirk  Si4v4r  C»-) 

Main  buildinKt  and  hiandilhwi   £13.840 

r!«ner%t>ng  plant   .>.....««>>>fi....  iil,()90 

Stie:  Work  and  boiier-bMutaoBihiatIm  ,.>.  Ai.avt 

Switchboard!   10,148 

Auxiliary  apparatus   djiOM 

Proportion  of  general  exponsts   R.MO 

Tatol   <Li:Mi.>ii:i 

Add  aofiiiaering  aod  niDdriti^  6  far  caniL    1A»Q 

Mant  installed.  Peak  capacity,  15,000kw.   Coat  perkUomtt,  £MrS, 

d.  d. 

Il'.i./fii  -EnginaBaait  ,   00057'i 

Bwit:bbo*rd    O-0(M7H 

General  cleaning    O  UDllM 

UoUer  hotusa  Q-C<^7a 

Oat)  haUlioi        ^  <NIOUM» 

Ash  baadll^  O-OOOK  99tm 

jroteriot— CMt  \  O-O70tl  O-Oim 

waisc  (ymn 

on   (WJMW 

SU>n»   ,  O  OOlOtf  O-OMtt 

firi'tmj  }t,,inlfwirr,  Itfpiiirt   0-00057 

WUK'OH  

Mat<.>]ial  

Iiffiaiiii     Caastfaeftea  Arjiailjanit-o 
(Ve.inijijiBalJrri—Waflca...... ...>.•........  OOOSSi 

.\tiir.:i.l  

.1;.  I.'— Wages   0  00105 

Material   OOOfiOo  OUCli 

TotftI   0  liUi  <J  l;;i2J 

Mr.  BALFUt'U  BKuWNK  .  I  he«  that  for  a  lupply  of  a  very  small 
number  dt  uoita  in  oompariijo9.  your  maia*  cos',  you  £319,000  at  New- 
Tbit  sMBi  tathar  ao  astiaaiidioary  Agiua  to  ««j>tua  iiilh 
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£530.000  for  I«D<lod  ?— I  rtnuot  undflratanii  what  it  (h«  object  ot  com- 
paring NewciBtle  wilh  London  ;  it  is  an  entirely  different  district  nmler 
•ntirely  diOerent  ooDdition». 

I  should  have  thooght  it  would  rMntiM  ft  good  dMi  mon  to  liw  ntains 
in  London  ?  liut  Qt»j  ut  tnlbtly  fflflfennt  Unit,  tad  «atin^  AlTtnnt 
oiieumttMiocs. 

OoaliiMiiw,  witiMti  iHd  thtl  thia  tiHanIt  «m  on  tho  bult  of 

ISTtOOOtOOO  imila  ptr  uuniiii  f — Yao. 

Mr.  BAt.FOlTB  BKOWNK  ;  And  t  »m  cotiipimng  that  IH7.000,000 
with  your  17,000,000  in  Nvvrniitlc,  and  four  eiF*'D<l''ii'^  niainb  there? 
— Firat  of  bU,  at  I  havr  said,  this  Is  a  dilTerent  diHtrict,  and,  .icvnikdly,  the 
capital  expenditure  of  tbe  companj  over  a  |>eriod  of  lli  ye*rii  ix  ditTerrot, 
oonaGouenUy  tba  Newcastle  flgoro  *o)»il«  liimdi«d«  ot  niiUii  of  cable  in 
iodlTMakt  Wrttlli  VlMfCM  km  wo  wpoet  to  (ril  a  lor^.-e  part  of  our 

OBoigif  wfeoltMkI*  or  la  Mb,  or  to  laiat  nttn  Kka  nulvay  oompanieii. 

Mr  FREEMAN,  K C,  for  tbe  London  Boroufih  Cauncile.  on  the  qur.s- 
tiooof  cheap  pover.  pointed  out  that  at  St.  I'ancras,  for  Imitance.  an  vrvll 

aa  at  Fulham  and  elscwhprp.  *■!*•(•( ricAl  f-nptgy  was  !)»<itig  supplied  for 
po?.t'i  iiurix-iw  at  Id,  per  umi,  ;>i  it  jirdl'Lt,  'Dc  cn-nlr;  of  cost  were: 
Workx  C0i>t«  0'40d.,  and  distribution  coet  U,i>Mi..  leaving  a  profit  of 

0  ITd.jMruiib 

WITNBS8  takodoatotbecopiul  eban.-«».  None  appeared  tohftvo  b««n 

included, 

>fr.  FKf  F.  M  A  N  replied  tlial  tbe  (lubliBhcd  accounts  iihowcd  u  profit. 

The  CUAiliMA.S  •  P«Tlmrs  it  is  a  no»>J  Shlnit  ttni  this  witnoiu  doca 
not  audit  theavjomit- 

Further  cro66  cxaiuui«(i,  Wititetg  tuud  lie  had  not  had  anjr  experienoe 
ofUyioK  mains  in  Ix>nd<>a,bMt  ftll  tho ottimitot had botBchwiitil  apaimt 
actual  tenders,  and  thv  oolintlto  ware  Ugbcat.  So  hr  •«  tbe  ulrrndy 
(•mviit.  cl  f  .iii  i  tlun  of  the  Btreels  naa  eoneerniMl,  one  of  the  l«adiag  cable 
iimV.  TB  111 ii  i;iv,  n  him  advice  to  the  elTecl  Ibatfrom  their  own  knowledge 
of  tbe  district,  ii  wa6  <|uite  ponsildc  to  lay  mains  in  th*  (-uri'tH  shown  on 
tbe  map  which  he  handnl  in. 

Sir  HALPH  LtTTIiKH,  K.r  .  tor  the  Cily  Corporation,  asUJ.  lot  an 
undcrttkinK  from  the  promotera  tbtt  tber  wonld  net  laTanraM^  in 
th*  City  ' 

WITNK.^S  r.  pli-'  l  :li  ,t  llicy  would  certainly  uvoid  lavini;  mains  in  (he 
City  if  Ibtf-  p.,-        r  uid. 

Continuiii  H.  -xm  not  aware  that  the  City  Corporation,  if  it  rared  lo 
in  rn  ilit  l  iiy  out  one  of  the  two  companies  now  mipplyins  in  tin 

Clljr  by  paying  *  per  cent,  upon  the  asoertoine.!  oauital  expenditure. 
XuUlwwMlie  aware  that  tlie  City  Corpontioo  eoold  buj  op  thr  undrr 
tafcfaW  of  the  oominany  outride  thir  Cftr  if  they  «hOM.  But  allhouffh 
theoe  were  «p«ri:i!  in  i;-?i  iiitio-.a.  ],,;.  ,ti,i  not  think  that  the  OBlnnae  of 
the  new  ooropB.-.v  .nto  ih.^  i  ,tv.  Mut  plyiDg  in  balk  tj  th*  tvo  nbtinK 

B  £j  ^^Z?r     '        .'or  tV,.  Wi'.ilrtiin.tti  C:lv  i 'i.r.r.cil  ; 

&  nflHU  to imut  the  fowm  ot  the  company  in  the  non-induslnal  area 
toaupply  in  bulk,  b< cause  this  woukl  bav«  (tte  effect  of  incroasiiiR  tlie 
prioe  to  tlie  comuincr  generally.  lie  failed  fo  sec  thul, » iipp,>ain«  nil  the 
prMcnt  di»trib«( ;r3  v..  is  U;  t  iVp  rnmiit  cv,  nt~a'!v  from  the  promoters 
and  scrap  their  L.?n!:i>i:nK  -tati  r,  .  thr  w:-^-  loy  would  >^eonre  a 

moDa(>oiy.   On  tbe<jU08lion  of  tia-  layw-g  ui  cu.iin       tr-nU  iir.t  i..  ., 
W^im  it  tnilinly  te  tlw  handa  nf  the  local  aiilhoiiti.? ;  t  .  pr.  -.  r.-  -he 
lOOtM.   Slmnulr,  be  would  nut  agree  to  insert  a  clause  to  hoy  land 
upon  which  to  place  their  xtreet  bote*  to  ftroid  aA^M  |o  the  pment 
congestion  of  the  atri'*  t*. 

By  Mr  READER  IIAUHLS,  K.C.  He  r^t.ised  to  cut  Bame*  and 
h;iI.::L-  .iil  .  L  the  area,  despite  the  fact  Kui-.  there  «>re  no  railways  or 
tio,*rniBcnl  doportmeDto  to  supply  and  that  tbe  locol  eaUiority  did  not 

By  Mr.  MOON,  K.C.  for  the  We^miniit.  r  Kloctric  SuppIyOo™. :  Be 
»li.iitt*<i  tliat  there  would  be  tlirert  and  oiireatrirK^d  competition  wilh  the 
elBCtncity  »apiilycompani,-.s  for  Hit-  ^ipp'v  to  I  ,.«|  aullioiiil,.8.  and  th»t 
.i«in«  to  the  roHlrictiong  iis  to  purchs-'.  um  .  which  the  existing  siiudIt 
-;9mp«nie»  were  placed,  ihcy  woohl  be  .....t,l,,  probatlv,  to.,uoteon  cmal 
term*.  The  (iRure  of  0-7d.  per  Imit.  1.  ^. «  ^-iven  in  hi'  estimates  as 
the  averiM  ?,  lling  price,  was  htaed  MiM>n  a     pftr  cent,  load-ttelor.  H.- 

The  CIIAIRMAW  nud  that  in  tIow  of  the  enonnoua  of  tbe  wo. 
raoters  art  A,  he  IhouKht  any  deeudon  wontd  create  e  nceoadeot  tatOm 
future.   Th..rcfore.  u.  asfirt  tbe  Committee,  be  Would  aSi  aU  (boeooiiaet 

ent»»6d  in  thf-  bill  to  agree  to  bav,- «  return  prepared  niviii^  pwticularR 
WWi  nrtrd  tf,  th..»e  comp-Miies  authoil«cd  to  supply  elei^lric  power  in 
dlrtnrtJi  in  ^■.llla.  rompajiic,  or  local  euthoriti*.,  were  alre.idv  supnlyint- 
electricity  nmler  Ae«  of  rariiament  or  Provisional  i  irder  H  .> 'nt 

Counsel  av'ieed  i«  oonter  ud  emd  in  n  Ri«t,.„.e„i  whi.h  wnnid  be 

ftCCrpictt  liy  e'.erynnc, 

Mr.  lO^  MOON,  K.C,  fnr  the  WV^lmin^tf-r  F.l.rtric  Supplv  Corpn..  ron- 
-^.C.'"  Ml-.  yi-<y.  and  d..,lt  wiih  il..'  ro.t  of 

Rennalion  in  hi«  e.nmatej.  W  iinr^^^i  a.lniittMi  that  to  iwiv  li,p  anti'-i- 
pated  profit  of  fi  p»-r  tent.  Ihcy  would  hav.-  to  luak''  a  profit  tif  r»  l'.  t,l  ,„  , 
unit,  «nd  that  i(  this  profit  were  not  obUin.  d.  i»,o  divia.  nd  would  .1  .,p 

1  per  ,..it_  f,»r  ereryOOSd.  per  unittlwt  the  ,  nu.  eKe,.,.lcd  the  e.Un.ate. 
im«  iiiiKht  not  a|,|w,ur  a  l.trKi'  in-.i-m  in  pennies,  but  it  wm  m  ner- 
ccntiiRcs.  But  he  could  risluce  the  number  of  units  gewrated  to  one 
ijuartei  uiid  yet  not  incrci.e  the  Kenfralin«  .  ,4^  h,  cikul^tin«  the 
probable  demand  lor  ,m»er  m  faoto.i,-.  .v.  .  he  had  t.,k.„  iwu  ninths  of 
1-2  hniilE-::"'  Jwt*lUd..Dd  «,ouhaa  a.,un...|  .iiWunit.  per  annm.i 
per  ftgncpower  He  did  not  ekim  to  h,M.  ,.,K.le  any  spei  ial  d... 
eoveiy  that  *M)Mt  Wnt  to  senerMa  eheaper  Hum  bad  eVer  i«,u  done 


igtat  be  poMiUe  tor  the  exietiiiK  ooonaDiea  to 
«M  pnipoatd  in  fha  biU.  Ooj  bad  iMb  m 


before,  and  aithou^b  it  migtat 
do  precinciy  the  tan 
effort  to  do  ao. 

yi<.  VKSEY  KNO.V  (for  the  Sonlhwark  Borwuta  OgOMil,  telltai. 
<>r  ,v.  f*n,i,  Dartford.  Beiley  and  other  local  anOurilieal  t  WhalTeeian 

(I  want  U,^mt  the  care  with  which  this  acheme  was  prepared*  had  yon  when 
yon  wer<.  dr*  vii, u-  il.,  boundary  line  for  pulling  the  industrial  line  in  such  a 
way  im  to  include  Chialchurtl,  a  dUtriet  of  nuburbaii  r«»iilMT  ps  nf  «rell. 
to  do  people  \oa  aae  tt  ii  just  on  the  boundary.  Y«  n  %v,,t  .J.  cidinK 
where  to  put  yoor  boBfldaiy,  and  you  roi«ht  have  drawn  it,  it  you  coo. 
sidered  the  district  at  alt.  jn»t  a«  well  on  OM  llda  as  on  the  Other  lida. 
i  ?  "M.y^  ^°  ■  *i"  '""k  op  my  aotoa.  I  bare  no  naion  hi  m 
head  at  the  moment  why  we  irclnJfd  it. 

And  you  cannot  sngKest  any  ■< >,i  a  nil  N„;  I  most  lo Mr-  mv 
"  m'  •  itp!f.I?°'  '"^^"««*      tiiLi  aree^  and  bo.indaries  of  Cbi«]eliur« 

Mr.  MhllZ,  in  angwtr  to  further  questions,  said  the  ring  main  did  not 
fio  to  the  cast  of  tbe  (ireenwleh  power  aliilion  on  tbe  souOi  side  of  tbe 
river  If  I  in,  if,, r.)  ,.r  i;i<,.  rr,Mcli  .firtl  for  a  fupply  they  woaldhMat* 
Ruariitit.jt  L'li  |„.r  CI  lit  nl  ti„  c  -f  the  main,  which  would  beMjOML 
Ihc  mam  contiog,  eay,  Jt  iS.OOO.  He  did  not  think  ehi«  war!  a  L!^;  ^arantW. 
Ho  waa  aware  that  there  were  four  outhorilicn  n  .v.  tuLiiiK  lu-  in  vnrioilt 
'"Ii*  "tf-uliv*^!?'  f  "'^  *"  """^      birouxh  there  was  ofmipetition. 

Mr  >  JiMEl  KNOX  :  I  suggest  to  yOM  that  it  is  a  curious  thing  that  in 
all  Ihote  parts  of  l.ondnn  where  there  1«  competition  the  price  is  hiKh*!.t, 

By  Ml  (  v..  tirrnilNSON.  f„r  the  City  of  l<ondoa  Co.  and  the  pro- 
moter <  r  -hr  I,  ,1  I.  ,„don  and  Lower  Thames  Bill :  He  expected  that 
the  Ureenwidi  »tiUion  would  be  completed  in  at'  it  t  o  rcew,  and  that  at 
too  and  of  another  year  Ihe  demand  would  be  I^.ikK  '  (V.-i  units 

Ittaaawer  to  the  Chairman,  Mr.  Hl.rxcHINSON  *aid  that  this  at  pre- 
sent wail  the  output  of  Ihe  City  C }.  TheClto  C«,  bad  mum  amalianialiid 
witli  the  promoters  of  the  East  l^oodog  A  Lower  Thara«e  RleotricPown 
Co.,  and  tbe  two  bills  which  would  conic  before  tbe  Committee  would 

'J?  °'  'he  industrial  area  of  tbe  present  promoters 

1  J,'ia7,  '  "  '^P'-'''  further  questifm  nijudlted  that  tbe  poaiUonof 
the  fiiVVO.  aMnvratint,'  sUtion  ojT.  rca  ,11  ih,  ..ivantoges  that  be  could 
otrer,  iMil  moch  or  the  fity  Co.'s  pliint  wm  nnti'iuated.  Xhia  ulaiil  would 
tuTe  lo  be  replaced  in  order  to  secure  n  p;t«at  BMbllWiO*  tt  bmtaait  Ha 
also  admitted  that  he  K<tve  ovideni>e  in  favoar  of  the  Eait  Laadanud 
f<->wer  Tl,,-,ni.  H  Itii:  Im^t  m-u'  Ho  had  not  been  rospoiiBUo  fef  Mw 
<^i>i;n„;rrirL-  il-t;ul^i  nf  tli'U  dill,  ijul  he  had  dc«ireMl  that  no  powwr  bill 
for  London  should  be  thrown  out  on  en^iiieeriug  gronn  ls 

CJKAM.  lor  the  liarkinjc  I'rban  District  C.M.nnI,  uU..  oio  . 
eianiaad  Mr.  Merz  in  order  to  show  that  unfsir  competition  would  be  at-t 
np.  because  the  promoters  would  be  enabled  lo  lend  mooeror  awtaratw 
to  the  manufacturer*  for  converting  their  works  to  efeollle  dllvlflA 
wherma  the  liicnt  auiliMiii;,.';  wcro  not  legally  cmtmtvf'rL'.i  tn  do  Ihif,  In 
answer  to  tunhcr  i.::.ri»,  Mr  tier*  expfain-i'd  Ih^l.  iiiil,-.i  the  local 

auUioritiea  arrangeJ  lu  «k6  power  "  to  balk  "  from  the  company  aad  to 

diateftjrtettqnder  a  satisfar^tory  

peto  with  them  for  power  supply. 


Ite  eampaiqrwmMettt- 


willing  to 

r-tirn.ites.  Thin 


ll'ciliirnlui/,  Mitrvli  J,'. 

Linder  tunlier  crost-otaminatioii,  Mr.  Ml'.HZ  saitl 

treat  with  Hackney  for  a  aupjil'.  m  the  terms  of  h  :   

would  be  tranafiirmer  current  and  not  at  bitb.preskure  supply.  This 
olTer  be  would  keep  opan  lot  ft  aoath.  Tba  ptataatat  had  offered  to 
open  negotiations  wilh  Ih*  Baekiwy  BoMWgh  CoaneU,  hot  bad  n.>t 
received  any  rep! v. 

Ke-eximin*  I  iiy  :hi  llcn  J.  P.  FITZ'iKKALl) :  It  would  be  impos.sible 
to  erect  the  KCiierntinj  sUtions  proposed  If  the  London  Bnildiun  XH  and 
other  building  bye  laws  had  to  be  complied  with. 

By  the  CIl.MKMAN  :  He  did  not  know  ol  any  other  powet  coupany 
wbicb  biid  been  t.-ivcn  this  powar.  It  Huf  owild  Bol  aoBiia  to  aa  aarat> 
tuent  with  the  local  authority,  of  Coarse  the  bgilduiBi  eoftd  be  erected  If 
tbebill  v,'.-,-.  -cil,  v.itt,  IV.  i  xenipUon  of  the  BuildiiiR .A.ct.1  includ^l  init 
'  1  [T,  lil ;  li.vi.l)  snid  ibiit  the  railway  <'ompanie«  were 
exempt  at  any  r*t«"  from  some  of  the  building  bvc  Uws,  an  )  li?  b.  rievc^l 
tliit  aome  of  the  gii.;  com|>ani««'  boildingi  wnv  bIm)  exemtii 

I  nder  further  re  examination.  Mr.  .MI.UZ  said  bis  eakulation  ol  tbe 
I'ost  of  the  current  fur  power  auppiv  at  HL  FantMawM  I'SSd.  ptr  >Dit» 
and  seeing  Uiat  it  vnlil  at  Id.  per  utttt,  ho  hlM  to  cet  where  the 
profit  came  !«  Tn  -.I,.,  iirin  f'iven  by  Mr  Freeman  had  to  be  added 
capital  oharK-  i^  W  itl,  ,,  ir,ir,l  i,,  the  sugitestion  that  the  London  com . 
pauiee  eoold  offer  a  very  eiieap  supply  of  electricity  for  power  purpo»e», 
JMIItaakaiied  a.H  an  instance  the  offer  of  ihfl  Mctropolilao  Ekotric  Sapply 
Co.  to  the  Uarylebone  Borough  Council  i»  Kuupjy  at  3d.  per  unit  loi  tbe 
flr<it  two  houm  of  the  maximum  demand  andcd.  per  unit  aMtrmfdi,  tba 
awr«Ke  priV,.  being  1  7d.  per  unit.  F.v«n  the  manimun  prieat  ondor  Ihe 
hill  were  about  one-half  tliia  and  no  doubt  for  tbe  larue  iinantily  r.-quired 
th.'  row  conipany.  had  it  b*:n  in  existence,  wmiM  have  quoV^d  b.  Iter 
terms.  As  to  hirinj  nut  motori.  the  ternn  of  Ihe  MetmpolitJn  Electric 
Supply  C.  fur  ■supplying  n  T,  li.e,  diie>l-c:irrpnt  ninUr  were  £2,  lOj  p.>r 
qnartrr.  The  Tynesid..  I'ower  Co.  hired  out  n  si-nilar  moLw  for  cjii- 
si.lerably  lew  than  half  that  wiiii.  For  alternating-entrant  motora  the 
Mrtrop  <litnn  dr  •■.<  price  wa<  higher.  ■vl,r  rra-<  on  the  Tyne  Ihe  priee  WW 
ahoiil  nin-  third  Further,  the  l,r>ridiin  ennipunies  bad  nc  limitation  a=i  to 
divid.-nd  and  ri ->  slidiii;;  friile,  S  .irie  of  them  were  piying  a*  much  A« 
14  per  cent,  dividend.  Iir.  f  -^timaU';  were  all  ba»e.l  upjn  iwrlual  teudi-rs 

Id  aaawer  to  Laid  20rcHK, 

Mr.  MEItK  stiAtbdt  tbe  clauie  as  to  parcbaia  of  anderutking«  wti  pjt 
Ml  be . ause  so  manj ol  ibft  LoodoB  oadarlftkiiiBB  ware  iBweb fttt  oaaatta- 
factory  po  lition  t hat  ilwooMpraibtM^fp^rifaamW  tall  tbahiiBdettakiagi 

to  the  new  (.oinpany. 

The  Hoi;  <  .  A.  FAK.SON.S,  F  it.S .  u»*  the  neit  witne,«. .  He  dealt 
liriit  with  the  <|uo>i.aufi  ol  tbe  advaotagva  ol  the  sieaa  torbina.  Iliepriaa 
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d*.  rujisiMl  &3  tli<>  si.'.«  Li!crrA.i~l  f "r  in  -ijiiir<-  n  I.OOOkw.  torbine  cv^i 
twtec  M  much  p*r  kilowMt  im  woukd  s  lO.OUVkw.  macbiaa,  and  the  latter 
iwbM  OOM— M  «0  pir  «wit.  Iw  eoal  par  kilowatt.  (Htrfato  wmmtbtbited 
MtaMOilMtotlial  the  fliwr  spaoe  tfaaiwjoNlkatafceBnpbTllwlaiKcr 
■bses  was  not  matcrintlf  in -n  ii.icd  over  that  o(  the  imoller  Mxen.]  The 
objeot  o(  the  oaily  put  of  tljc  <'vi4en«e  waa  lo  ahovr  that  with  generation 
(IB  a  large  sc&te.  the  (irioe  t-ouid  b«  reduoeil  to  a  Tory  Inw  Hs^nr*  Thf, 
ID.OOOkw.  tarbo-iceneratora  which  it  was  prupoMd  to  'j-<-  ^hM  ii  nmiinni:  < 
capacity  <>(  'iO.UOOIcw  No  naw  oonditiong  would  be  inTolved  in  the  con- 
atruction  of  thne  large  ooits.  and.  in  fact,  the  goveniaf  teton  b«oam* 
moro  favourable  with  the  inereaae  in  aize.  Their  ilNin  miMoraT^ion 
woulit  be  llWi.  ppr  kiluwatt.  On  the  T.iu  -iJi  llip  "ifonm  «-wxnjn;tl5nn 
Wits  \')  41b.  ['fr  kilo^Aalt,  an(i  '.iiU  ililTt-rt  inw*  vfc  uM  ljirv:>  Iv  r^piilif^f  'h'' 
JiHeience  in  liie  oomi  <ii  cvti  iu  Iiondon.  Han;  of  the  London  etationa. 
by  beiHR  ao  tar  tnim  a  river,  were  eompalM  to  put  Up  cool  ins  towcn, 
wlUeb,  b«aid<w  ditefaaiging  large  volumes  of  aUara  into  the  atmoHphere, 
neaiiitattd  a  large  expenditara. 

Under  cross  eiaoination  Witness  aaid  he  was  <|<iite  willinK  to  impplT 
anyone  with  the  10,000  ii.r.  tiitbines.  No  tarblof  of  tliin  tirr  lunl  y.  t 
been  built,  the  largeat  beln(r;<.<^0O.ii.r.  turbtntti.  with  an  overload  c.-i|Ntoi; , 
«f  6,000  or  7,(KI0kw.  Two  of  this  «is«  iui  bean  builL  The  difference  in 
•MmmT  toMMB  » t.iMkir.  tad  a  lQt,«nkw.  IkUm  im  iIihi  ffllnency 
«M  18  p«r  Mai  to  hvonr  of  11m  latter,  and  <Iia  diCeraaM  in  oaplial 
roxl  about  the  snme.  Turbines  could  lie  run  at  an  civerli>a<l  ra|Mu'ily 
of  100  per  eent.  for  periods  rangins;  from  half  an  hi'Ur  to  'it  houri.'. 
It  all  depended  on  the  j?en*'riti't  }lf  inlmitu  l  thti!  in  his  evidence 
Iwfore  the  Iknul  >  ijtiiiui.><-  pjti  nn  i.  ml  .Siqiiilif  ■.-  nl.uut  n  year  ago.  he  had 
•tatlid  that  it  migiit  Iw  c:lH!a|<cr  for  faotorics  tu  g<.acra'^'  their  owu  power 
U  Ibty  QMd,  mjf,  MO  a.r.,  aad  wna  low  or  Ave  miles  distant  from  a  lar^'i' 
0«a«ntlBg  MawM.  But  ha  wo«ld  not  now  stand  b;  that  evidence,  on  Inx 
to  the  great  advance  that  had  hf*n  !ttsdi>.  The  same  held  good  with 
regard  to  the  portion  of  his  e\i>lii  i<  Ui:  rt'  iheCual  (  nmmissinn  relatinK 
to  underground  high-nreaaiue  main*,  lo  the  eflaet  Iba*  thtit  stability  was 
doubtioL  One  ot  Iba  MytOOk*.  taxte-fMmlin  aonU  ba  «— — 'r-*-r« 
io  nine  montlis. 

Mr.  COCBTHOl'K  MUNKUB,  of  the  St  I'ancras  Bonwb  CoaneO, 
stated  UmI  Um  l.OOQkw.  turbine  aupplied  lo  that  bo<lj  iMM  bMO  t«ty 
amalMfeiiilaqr.  Ilia iottvwin^'  ii:vrtu-iiUrs  sltowed  this 

iruarantsfd  Actiul 
steam  rei|aired.  under  t>-4t. 

Qnaclarkiad   6,oooib   li.HOoib. 

liaU  kMd   !>,7001b   lo,>4uOlb. 

TJua^quartwIaad   U.MOlb   UjOOMh. 

VUllaaA    IT^NMNb.    IWKHk. 

Mr.  PAK80KS.  in  rc  exaraination,  mii  a*  Jt  mMKt  tt  test  llw  Icat 
referred  to  did  not  make  use  of  the  proper  WItdaaalltg  ylaat,  and  that 
actually  the  plant  Mas  not  yet  out  <if  'he  makers'  hands. 

Mr.  C.  E.  L.  BKOWN,  of  Mestr  lirowv,,  lioveri  A  lo..  agreed  with  the 
gdiend  principles  o|  tlia  acbeme.  His  estimate  of  the  ooat  of  «i««tin((  a 
ttalion  of  •N).o(Kncw.  oa  Qtt  Ckiatiiieat  waa  that  HwvM  UhHwm  £7 
and  £7  5  per  kilowaH,  «iiel«idtne  laad.  The  vm  ol  eooHnti  to«m  In  oea- 
neelion  with  such  largi-  ^a^i1nf  ■vnaM  b«  uukI  unprarticul.  {!<•  eiidn-'y 
a^eed  with  the  ger,eral  initiLii  :f-     ihe  aohenie. 

Cross  examined  :  He  confirmed  .Mr.  I'arituns'  rvld<'nor  that  the  toibiots 
woold  be  cor.itincted  to  niye  liKt  |ier  cent,  ovrr'oad  and  that  the  alter- 
natont  would  also  %Cand  this  overload  fur  lung  periods :  it  was  only  a 
quoaiion  of  proper  d«»iKn. 

Mr.  S  /.  I>E  KKltKANTI  sgii'ed  with  the  cvtitcm  e  and  tv^timatcs  uf 
M-  ^?ri  -  ,  l"  tli  ill  tb'  ir  <!•  uil-,  mill  thfir  !Qncluj.lon)i,  He  had advocaU'd, 
fii  Mi  t.'ir  r.  n]ivi-  riL-i'mt die  c-i>i:r.  i:ii  .ici  of  large  g*ii(-ra(ing  alalinoj*. 
and  this  Bchenie  waa  nx'R'ly  a  n-vcrfion  to  what  was  origmally  advocutcil. 
Ba  bad  gone  into  the  eUimntrs  in  girat  detail  and  entirely  agn-ci  with 
(bcin.  H«  had  been  over  more  than  |is>  uiilea  of  the  stieetj  ii.  uhlch  it 
was  proposed  to  lay  ninins.  He  was  aciiuainled  with  n  Urge  numU^r  <>( 
the  existing  power  stations  in  London,  and  lie  went  in  detail  into  lliedix- 
udvanlUBfi!  of  mnny  f»f  thfsn  .\ll  sullerrd  fi mn  thi- want  n-'  pl.  ril.rul 
hiipply  uf  li'.ri   .  -ndetir  iiit;  .'.;il<r,  and  l^  'l  !■  ■       ■  ■  ■.  ;ii-l>i  uliv  ' 

condensers.  Coal  in  several  tniitaneeii  oould  not  bo  delivered  by  barges 
on  tlw  livtr.  tMl  is  Itaaaaaaaaa  where  the  ataiioiu  wam  oa  the  river,  the 
opataiiem  nan  not  an  a  mfllelantly  large  scale  to  warrant  the  ;aa1  being 
brought  by  steamer.  All  wore  very  cram|ied,  and  only  a  few  could  be 
<-xt«ndrHl.  Tbe  Metropolitan  Elei  trie  Supply  Co  '«  sljition  at  WillcKdcii 
w-i-  practtisilly  ooverM  -^ith  f'.  /  in  ti>.e  shapi-  of  i!i4'»m  fruni  ihp  rrvnHrif 
I'-'.vtT^.  I  I'hniMt-riiijli..  «.it-  tuiiilfil  III  to  nhow  tliivl  'I'riP  ur.nnml  uf 
steam  given  off  into  Ibe  Ijoiidon  atmosphere  from  electrical  generating 
atelioBii,  bilag  arnlly  at  night,  waa  not  le  notioeable  aa  ii  mii^it  ba.  II 
all  Hia  inaaenl  ttationt  had  a  langa  power  kiad  all  day.  the  Londan 
ntm;i'<ph<-Ti>  would  be  fearful.  Individoalty.  the  I<ondnn  stations  rould 
ntit  ;iv.'  thp  -i  ijply  intended  by  this  Mil,  and  so  faraa  trying  to  unite  the 
buations  altogether,  this  was  impostible  owing  U>  the  va'r;ar.5  svslrrns  of 
•upply.  Toltagei*.  periodicitieu.  ,Vc. 

Crx.^^  enmined  bv  Mr.  liM.P(.li:R  lilUJWXE :  It  wa»  true  thut  he 
had  i'lio>.en  tha  rite  fur  thi'  woiku  of  the  JjondoR  Blectrie  Sopplj  Corpn. 
at  iJeptforil,  but  tbe  ifchciiic  sk  be  had  drafted  it  wa*  ttiaeh  larger  than 
the  uiK'  which  the  directors  could  find  the  iiioAey  to  carry  out.  To  have 
carried  out  the  condensing  nrrangfmentii  wnold  have  ^ys\  ilW.OOO  Tlie 
I.aaca^hiie  I'ower  itill  and  the  Vorkahiro  I'ower  Ulll  were  not  power  bills 
In  the  true  waaaat  the  Irrm,  because  they  lonld  only  supply  authoritnl 
diHtributon.  Ba  Maid  not  give  n  precedent  for  the  pre»eut  bill  li<>caii>c 
there  was  only  one  I>indou,  and,  conseiiuently.  only  one  set  uf  tuch  con 
diliona.  Competition  between  two  power  cain|iaaies  would  be  fatal,  and 
this  had  bean  rMQgniBad  bj  rarliMuant,  bat  no  campelitioo  between 
malt  ii;>htin|  aonpitnieimM  peealbla  owing  to  lha  (laaler  awnhar  of 
I'onflumers. 

THE  CHAIiMAN :  The  oaljrMMiit  of  yaw  hW,  Ihererora,  would  ba 


jiiiii  ilu'  ci;sii:n.;  l  umpanicB  wciuni,  in  in.iny  cr:*f.  h%-.c  to  l/ikf  tii-ir 
supply  in  bulk  from  yuu?— VeK,  and  in  many  oaM^  w>!  v>ould  t.nWi<  Lusi- 
□oBs,  meh  aa  iaU«v  aompaDlaa  and  hw|*  po«w  consumers,  which  the 
presont  anOioritiM  aoold  not  hofia  to  do  imleM  Ihev  were  on  aa  large  a 
scale  as  we  propose  to  be.  H'lt  t1ii«!  "anmi!  irjnrlmi  lyaJIect  the  existing 
tindertakings  in  London. 

liul  li  would  pieveni  the  erei-tionof  fuither  generating  stations? — Yes, 
and  thus  prevMil  tho  spending  of  ratepayer^'  money. 

The  CHAIIiMAK  :  Tlua  is  a  very  otlraolive  argument  it  it  would  only 
came  off. 

Mr.  DaLFOCB  DHOWKB  ;  1  am  afraid  notfalair  win  prnmat  tpandlnc 

tliw  ralppnyor''.  money. 

Mr,  FKi:llA.Sri         cvfendinK  Ihtir  jiri-fciu  «iji".is  ilie  eMstini:  ,::iJi; 
takings  w  juid  iucreas*  the  capital  cosl:>  luxi  ali.o  ukui-easiif  the  oiiargo  lo 
tba  cunsoDier. 

Mr.  UAUrol  U  UltOWNB;  Bat  increasing  the  plant  would  mean 
inoreasiog  the  niie,  and  sizu  according  to  you  is  economy  i — No,  only 
when  sixe  is  known  from  the  commenoement. 

I*  it  your  idm  llui*.  t?ii  (ircs-iif  i-tiliLHi:.  sh'  tiM  supply  up  to  their 

pre^mnt  mpaollj  Aud  Ihni  tAkr  (niiii  _\..:u  1'i>ssi1j1\, 

Then  tbe  tocnl  auUiorities  and  c3mpanle«  will  sioiply  beoonte  the 
distribtttoia  ol  your  alaitriii^r  I— 1  ■bonld  aat  )tka  to  mf  (bat  at  iba 
comnuDoeaieat. 

But  it  will  be  at  the  end,  and  then  you  will  have  one  'gigantic 
monopoly  ',    Only  Uie  monopoly  of  oheapnois 

In  the  i-wrse  .  f  :i  "Ivirt  re  eiatuiiiation.  Mr.  FEltU.^STI  thnt  it 
might  n<»»ilily  li.  tluii  ili  ■  reslrirlions  |>laoed  upon  tho  LaoMi.fur"  I'l  v-er 
Co.  uiM  tb«  \'orki>l)irv  i'ower  t'o.  by  tho  exclusion  of  so  many  authorised 
distribnton  had  beao  the  cause  of  the  state  ot  tboaa  andlrtaUafa 

Mr  VINCENT  liAVEN,  ohisf  assistant  mechanical  engineer  to  thO 
North- Eastern  Itailway  Co..  gave  evidence  aa  to  the  working  of  the  New- 

cisiK' liiiff  .:-f  tlmt  cuuipany  by  tlfutiic  trnDtio!;.  amf  iIil-  Niti-facTory 
ri^iiltf  "fi'.aint  il  ll.cn  fiii:ti.  Tlic  iiin-:!ioi>  uf  the  cntniKiii^s' liA<i  v.tv  r.\ra- 
luUy  iioiihidtred  the  <|aeslion  ol  erefiiiog  a  stcparale  generating  ttalioo, 
but  owing  lo  lh«  large  amount  ot  capiM  whlob  WOOld  liave  been  n«oe«- 
sary  they  bad  decided  to  accept  the  otTer  of  tba  Mewcastle-upon-Tyne 
Electrio  Supply  Co.  No  inoonvoiiencs  hod  been  experienced  through 
taking  tbe  supply  from  an  outside  company.  They  now  were  taking  cur- 
ipiii  fiif  p.:>wifr  in  their  worishop^,  and  arr»nRement-^  Wfre  ulao  tifiog 
in.i'lr  U>  takv  lilt'  cunttiil  t,>  ihv  riiilwjy  .:oii:]>.iny    Jt^'i..;.    I',  w*-^  h .a 

opuuon  thai  none  uf  ib«  Loitdon  railway  companies  would  be  justified  in 
converting  tbair  Hnaa  to  elMtrkaJ  watUay  milm  they  oonld  gal  their 

energy  nt  lata  Ihaa  <Kn(d.  ntr  anit 

Cross-eiamined  :  UabelSofad  that  the  North-ElABtem  llailway  Co.  was 
the  only  railway  company  in  England,  America,  or  tho  Continent  which 
hnisRVil  eVclrical  enerny  for  w-nrksng  their  linei^  The  pri"P  L-liarJwl 
to  ill!'  Ni:»r-v.*Ui'  liuilw.kv  ('•!.  ■.vii.H  g  i<p«cial  Ouo  and  low.  r  il:.»n  ihul 
charged  to  the  oidinary  power  coosumor,  Tbe  total  co?t  to  tlis  railway 
company  was  IHiad.  per  unit,  without  cost  of  mains  or  distribution. 

Mr.  J.  F.  H  (KtOPAY,  General  Manager  of  the  Oieal  Ktstem  Hailwny, 
luid  Mr  BEUUY,  Central  Martager  of  the  Ureat  Northern  Itailway,  spoke 
of  the  advaiilages  of  I  t  in.'  iilile  to  lake  a  iinpply  from  a  large  power 
company,  and  that  probably  the  exittpnce  f<f  such  a  company  would 
eipoditc  the  ndopllun  of  electric  tracUon  upon  ihirir  suburban  lines, 

Mr.  ti.  C.  CL'.VIKGHAM,  Oeneml  Miuiihit  of  the  Central  London 
lUilway  Co^ alto aiappMtad  the  l>  ll.  ^n.'  -.hougbt  that  if  a  supply  at  waa 
propoMiJ  had  been  aTBilable  at  tti<  in  opti  >n  of  tbe  Central  London  Ball- 
way  tlifrv  wan  a  ressoi^rvWe dotil  i  u.  |,j  wlitii.LT  ihry  would  have  put  up 
a  JM  I  ivr.tli  ^fiir-riilin^'  ttiiii.'li. 

.Mr.  E.  K.  (liUi'l'Hit,  of  Mc-t^ru.  Kdmuiidwins'  hileolricity  Corporation, 
also  gave  ividtiict'  in  favour  of  tho  scheme. 

Ucpiesentatives  of  various  niauufacluring  ami  ooginooring  lTim»  were 
then  called  in  support  of  tbe  s«hemo.  , 

The  CHAIIIMAN  asked  that  thiii  evidence  shonid  be  eOTldled. 

Ml  WaTsoS'  -&m'  panii  nlaT.  n{  various  olfern  ot  current  for  power 
[iiir;;  :  liv  : Mil.  of  till' i  ii^liii- ;'inii|>Aqie«.  The  olTera  by  Ihe  < 'ounly 
of  LuQdou  bietlrio  .Supply  Co.  to  a  iiuiabet  ol  liruu  whom  be  bad  advixed 
as  to  electric  dri*lag,  waa  S^d.  per  aait,  with  diaoowMc  la  wma  aaaw 
the  firms  put  down  tbalr  own  plant,  in  othen  th^abaadoned  the  Idea  of 
alteriog  their  mode  of  driving.  He  al»o  gave  a  nomber  of  other  cusui  in 
tbe  area*  of  oUier  eompanie^  with  the  same  reenlt. 

Crp-"^  eiamiiiftl  Iff  ni!i!!!)t''d  t!;.it  In  one  ea>e  the  oHef  wai  an 
iol\.:.;i-i  tiirnt  ..n  the  hili  for  oiJumrv  lir'lilj:.^:. 

Other  evidence  of  a  similar  character  was  liien  called. 

FiaMwHal  afidinoe  wia«  nest  taken. 

Mr.  JAMBS  PAtiCONER.  one  ol  the  promolen  and  ehalrman  ol  fha 

Mersey  Itnilway  Co  .  naid  the  main  object  ot  the  Bill  waji  to  supplement 
the  vxixliiig  means  of  supply  in  london  as  far  aa  passible  by  c<|.o|>eratiou 
with  the  present  authorities.  .\  t  ery  large  proportion  of  the  capital,  and 
if  necessary  the  whole  of  it,  coold  be  obtained  by  the  prumoteri..  prac- 
tically every  one  of  whom  bad  subecribed  £500  towards  the  preliminary 
expense*.  All  waN  willing  to  Mad  ttwniuivaB  to  find  a  ooaaidaiabia 
portion  of  tha  neoenaiy  oapttal.  Tba  Idea  of  tbe  aabanie  eamo  froai 
Mr  Mer». 

Ci'OBB-eiinmined  :  The  reason  for  making  the  caiiipaii.y  a  ^imite.l 
liability  >  jmjiany  was  that  this  was  thought  to  be  the  only  way  ol  tiafe- 
guarding  the  iiitetestB  ot  the  {shareholders  in  such  a  visl  soheme. 

The  CHAIBMAN  lUiid  the  important  part  waj.  Would  the  money 
bo  found. 

Mr.  ROUF.B  WALLACE,  K.C.,  for  the  Westminster  Company,  ttxA  ha 
did  not  dispute  tliat  the  autnoribeis  oonld  And  all  tba  eapital  reqniied. 

Mi  (i  vsi'.iltl)  PABBBR,  dlvaetor  of  Utma.  Bifiag  Bn«,  abn  aup. 
pottml  tite  hilt, 

Tba  CammlntM!  adiottiwd  wntil  Monday, 
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lONDOK  OOXTNTT  OOUNCIL  aENBEAL  POWBBS)  BIU.. 

lo  the  Hoaw  o(  Conimooi  on  Thui»iii.j  L&Et  w««k,  th*  London  County 
OoutoXamaU  (G«a«nl  rower*)  Bill  came  up  lor  seoond  rMdiog  On 

iittxv.. 

Sir  F.  BANBl'BY  inoved  that  it  b«  ftn  Instru^linn  to  th;  Commiii.  r  lo 
omit  this  Bectioo.  Tlie  effect  of  it  wu  w  i  ioiin*-<  r  Londcin  borough 
couoeiU  to  supply  fleclrifftl  dttinp?  and  ap|«nttus  lo  their  Mnsuoi^rs 
and  to  borrow  money  fnr  iht -  purp< >^.'  The  result  would  b»  to iDtrodace 
■tunicipAi  trading  oi  uoluu  cnanw:ier  ftnd  to  ioteilen  with  tiM  legiti- 
mtHm  work  ot  d*otri«*l  oontnctorB. 

tb.  >OSH  BI'RNS  (aid  the  Count;  Cooncil  wm  ecting  on  behkll  of  the 
Itorooi^h  co-mrils  IR  «f  which  liad  been  jrrant»>H  acihovitr  by  PiirliAra«nt 
U)^■ut|^>lv  e'.LCtriu.il  etitigv  Ttuic  nt-te  il  -o  i:!  elect i lo  light  oompanie* 
who  i\ui  ill*  I'dwars  which  the  County  CouiicU  were  now  asking  for  in 
respect  f  lh<  Umugh  eotinciJs.  U  MM  tomd  tiMt  a  lupply  of  electricity 
oouM  not  be  given  co  elieaply  when  the  coMOtwr  bad  to  bay  his  tittings 
itOB  til*  midaleman.  who  ire<|uent]y  made  larg*  profits.  He  asked  (or  a 
UMb  eemittency  in  thece  mattrn  snd  pointed  out  that  the  South  Uetro- 
poliui)  Gas  Co.  w«a  i)Uo«*4  to  HBpijr  BttiMfi  Mid  Mokiiu  atom  ontdM 
the  same  conditiOM  vMA  It  «M  BO«  to  mAno  to  ^tc  to  the 

borough  councils. 

Sir  H.  KIMBEK  supportod  tho  BOUoa. 

Mr  J.  W.  BEKK  pointed  OUt  thot  both  tbe  Wipohrieh  u4  th*  Marvit 
bone  Councils  already  had  thM  yownn. 
Major  EVANS-GOBDON  nipfaitsd  Hr.  Bonn. 

Oo  a  ilivir.iijri.  the  ijio'.l  ':-  ^^K-  rt-'t^ou  !  bv  :i  maioiitr  of  ^Ix 

P08TP0NEMSNT  OF  TUBE  RAILWAY  BILLS 
The  tube  railway  bill?  thAi  h»vr  b*-.  n  ilt  posiied  ihis  session  h»\c  n.  '. 
uwxpr*!  t€illy,  b€cn  poiliwned  It  '.v.li  be  remembered  thai  tiie  Hammer' 
suitli  l  ily  \  Ni-rth  K..i>t  I^ndou  lUilway  Bill  was  rejected  on  Standing 
Orders  «  few  wecksago.  Ikie  dave*  ui  i>i>9tponemsiDtof  the  seoond  readiog. 
bj  noln^  at  tko  mmtUbtt  bills  proposing  new  lines  are  as  follows  :  — 

OMlnd  ha^km  Boihroy  until  Xsy  S.  Great  Northern,  riooadilly  A 
BlQa|toB]WI«*ynatUUay3.North  IS»st  London  Batlwaf  mtiiAcrilll. 

OXBBE  BUBOnnUb  BIUA. 


The  I  t/MnUe  TiraoMWiys  ami  ?VosiwJt  BiUmaaa  htltM  l>t  f  noppoged 
('  'niiinttiv'  of  tlie  House  of  ComnMM  ea  Itamitf,  Iko  iioiB  iil^|Mt  oi 
til '  b ,  1 1  1 :  to  authorise  the  eompaoy  to  Imo wpMu  •■(Kfrnnso  MfftaL 
The  Committo*  ajlowrd  the  hi!  I  to  proceed. 

The  Metrnp'tlitan  I^isiTiei  l.  -.un-.:;,  also camt  befoT'- the  I  n<;iirorf.-il 
Cooimittee  ol  the  House  of  C'ommoQS  on  Tuesday.  Thi,"  empowers  the 
Ofltyany  to  applj  to  tha  feneral  purposes  ol  ihnr  nodertakiBf ,  amoog 
ottwr  thhiM,  to  til*  M«k  of  adopting  elaotrio  tnotioa,  a  yortioa  ot  tlw 
capiui  anthorisea  hf  Aoit  Ml  of  1W7.  Ik  alM  took*  toWMd  IIh  vcwcn 
under  tbai  act  a«  to  botiewlas.  Tho  MO  mo  wdml  to  bo  HvotM  itr 
third  reading! 

Tbe  s!,ri  r.  .  7  ^  ■  Sl-.  tru-  ri';iMiJ9>FiXlwnoaofMOMltiPM 
in  lbs  House  oi  IxirJs  on  Monday. 

iAbDihUo  Imiled  rmnrayf'"  cMM  00  tor  tceiod  l«*lia(  in 
I  of  Commons  on  UaMdv>*B  iostfiMtioa  swmovsdoiidflainod 
to  the  effect  that  the  promotofs  ibaaM  Ineloipo  a  olanaa  luadiag  Ibnm  to 
ciNc  a  tupply  of  electrical  eoeigx  Ipr  ti|Mtoff  ymiNmo  to  lb*  Btaatoodi 
I'rbsn  l>i«»riri  C'>R!?fil. 

Sii  1  J»iri  S:r:i,  hey  had  notified  his  icti  ni^Hii  m  vin«r  .  n  tli*' 
MHixrnd  teatliDg  oi  the  Li-j''t  /."n  i  i^*  ll<i!  in  ibe  iioQse  of  Commons, 
that  it  be  defwied  for  six  monihi. 

The  llf„ir)fk.<m  CcrfKvaiian  lul!  atM]  tlie  Eitittan  <f  n<l»p*lf*d 
/I'jiViriiy  ii''(7  art  now  prcuwdinc  unoppi^*"!. 

Chijrt'ij  ('.'.>#>,  f'uit-'H  y(  }l\impftiad  Uti\!\iiHt  camc  before  a 

Committee  of  the  Uou**  of  Ctmmoiif.  presided  orer  by  Mr.  Compton 
Kiekett.  on  Tuesday.  The  line  is  under  eoosuuction,  and  the  main  objr«i 
ot  the  bill  is  to  construct  a  station  uudereeaih  the  foremuri  of  the 
Choiilic  Clo«>  sution  of  the  Soulh  Es.-U'm  lUilway  Co.  The  Utter  eom- 
faoy  llM  ogteed  with  the  prvmolers,  but  the  WnUniDStei  City  Council, 
as  the  street  nulhority,  objcctrrl  nn  ir  ouni  that  the  opening  of  inch  a 
large  volume  of  tralRc  into  tJ.--  Siiar.  i  k  j.  all  agiinst  the  interest  of  the 
pQblie.  Tbe  point  between  the  pururs  was  •ocn  a  MoaU  oo«  tiiat  the 
cfaairmao  ordrrr<l  an  adjAaniMtt  OMll  HoafajP  tt  it  •>  ICMaMnt 
oould  be  arri'.'i^  %t. 

AOOmENTS  ON  TH£  IIOBTH  EASTERN  RAILWAT. 

Ill  ihf  Hoose  of  C-omman*  on  Mood.iy. 

Mr  WRIK  a«kci  tbe  Sc*-f.l.iry  to  the  Boanl  f  ln  \t  if  hr  wp-r  l  ^tif* 
I;..  ri.i!i,^-  ot  the  peis-:>ns  v»iio  had  met  wiiii  i.it  ,!  ir  ijri' -  >  :.:<■  t::t 
opeum^j  oi  ihe  ik-cuibt.d  poi Uuu  of  liic  Nortii  Ka;l«fn  luiiiway  ■  year 
aco  thr<Ki|;h  ivmio^  into  coolOM  aith  (it*  mtl ;  *o4  mhM  ootopeiMo- 
uon  had  hern  a«nrdi>4  to  tb*  ivIaiiwM  in  •■eb  illiilam* 

Mr.  BONAK  LAW  in  a  pTinif  1  reply  the  name^  reported  lo  th# 
I-^.>aid  of  TraJe  were  as  fji;u.>i  .- .Lhn  IreJericL  Irving  jo>«-ph  In:.:*. 
Jocia*  Wfaitt^hcad.  Jamei  Hattu  and  E'l/sb*  :h  i  lapm.in  Thf  i-cident 
;o  :hv  -A^i  11*11. ed  upt«'are<l  t.>  ti?  <h»l  whijh  the  hen.  merut^r  has 
n>te:r»d  to  in  pu-i:;.u»  ij-.;i.s4tOQi  at  au  asuaeot  u  Alkce  Ui-i^tMi  He 
was  JMM  aww  wbai  compcnaMion  ha*  b««B  paid  to  tbe  icIotivM  to  wKf 
ol  tbes*  ease*. 

BTBBET  BOX  EXPLOBKUn. 

Ic  tr...  H.':-.,  ,  f  C'. ;:.!:;aQS  en  M  .-nday 

Sir  rHi  'M.\>  f)E\V\K  a-KpJ  \hr  FV^-lais.ltr  Orritral  i«h.  t'r  ,;r  hif 
aitfi.1.  o  bii  c^.rd  10  4^t;i<r.u  njjjr'ej  ly  lis  Me4i«i|.^Utin 

I'oiico  as  baug  due  lo  cxplocioBS  (aaud  ibiottgb  gas  escapios  UM  tele- 


graph inspection  cbamben-  sci]  c-^niing  into  contact  with  leakage  from  so 
electric  wire  ;  and  would  h>:  -t.^t.:  n  h&t  jompt'saalion  had  been  paid  for 
anyperronul  Injiiri*"  «hu-h  iuch  accidfiin  imclit  have  r»ri3>:<I  &nd  ahai 
action  had  been  iAivn  to  im-vi  tu  ih.  ir  tt-cuTn-i-n' 

Lord  STANLEY,  la  a  pnated  rupiy,  i.a<d  tt>£  MiioUcio  li&ti  Ueo  called 
to  this  mslter  frequently,  but,  as  be  told  the  bon  member  last  8e«tiaa,to 
hat!  not  .seen  any  reason  to  snppoee  that  explosions  had  been  doe  tefatk- 

fro:tii  ii  Ifli  ^:ruph  cr  t.  U[ih^  ii*  wire     N'o  cuuipi-nNuiinn  h».l  tK«B 
by  l:.c  l^'»»  i.^rTu.^t  .  wl:icti  iiiid  nnt  hern  in  any  wav  in  f.kult    The  tngir.'  ^r^ 
ot  the  I'ost  Oli  ci   -.viri-  consi.icrini;  wlmlhrr  there  was  anythlQC  Ibe 
depailMBt  oould  do  to  diminish  ibc  dan  jer  ariting  fr  jm  tha— ^Mi3y. 


BAILWAT  OOlffAinES  &  MOTOB  OinilSnSB& 

lu  tbe  Houae  of  Commons  on  Tut-rl  iv  on  the  mo^ier.  for  seeoed 
resdiOK  of  the  Nurth-Eastem  Mailway  Bill 

Mr  WHfTI.F.Y  {.-invf-d  !hat  it  be  an  lustracuon  to  the  ComaaiUislo 
u  bom  iLc  bill  ua-  rrfiTP'^l  t  >  limit  elaUM  38  lo  the  mBiB|  0(  OMI- 
btums  u>  and  iroui  tiie  company')^  railway  ttstions 

Sir  R.  GB£¥,  while  botding  tb*  viav  tfaai  BUioicipalitie>  ought  d<a  is 
be  unduly  competed  wMi  to  connection  with  their  electric  tramwayt, 
though;  the  iy>Tnpi\nr  wculd  he  prepared  to  »»y  before  tit  rjmtii:ts»e 
that  Iht'v  were  not  talking  fio'.\ers  lu  nui  omtiibuse.^  in  any  fcriro'ifh  ;ir 
urliu  di'tiict  except  to  and  Irom  tb«>r  railway  ttationt.  He  oppot«>i 
the  instiiii  lioo. 
Mr.  ATHKRLEV  JONES  having  support«l  tb*  iastiaofioii. 
llr.  WHITUr  aaid  b*  «M  aatisflad  ntb  tb*  ttmnaHa  a(  flfr  B.  fliv 


LEGAL  INTBLUGBNCB. 


Attoinay  Qaicral  on  BolAtioa  of  WillssdoB  Oooacil^  aid 
WiUoadaa  Oooacil  v.  Metropolitaa  Blactile  Sayply  Oo.  iLtd  i 

Thit  ca»i>  camc  Nf-ire  the  C-rort  '.rf  Appeal  the  I«!»rd  <  hief  Jnstioe  inJ 
l-'id-  -luiti^t;  \  iu,'hiii  \Villi:imi  and  i^i  T'.r,.-  or.  \\ e-fn.-'^tai  on  tb< 
appeal  o(  defendant  company  from  a  judgment  ot  Mr.  Justice  FaraeU. 
Tbolaatoof  Ifcocoaaoad  Mr.  JM«i*a Ste««tl'a  iarifm* 
oar  iim*  of  OeL  « last.  11aiiit«»«iaia»oda«loel*i*Ba»«h»t< 
wer^  nirt  ent-tled  to  'upply  to  any  pemcs^  tfnnp»rTAr  eorpor»Ji«i 
eleL-trical  energy  »itiiiii  the  Urban  Districi  of  Wille^de-i  '^Uierwise  thsa 
UKdrr  ih<^  auibdr.iy  of  Parliamtnt  or  under  a  Itceuoe  granted  by  tbe 
Boani  c,l  \TiA'\  I'laintilTs  also  claioied  a  declaratioo  that  defeaduit 
compitny  were  not  entitled  to  use  aay  of  their  cables  or  wire*  or  as; 
mains  or  cable*  rwannntf  il  therewith  for  tba  tiansmUsion  of  eiectrKal 
ener)^  from  tbdr  woth*  at  Willesdeo  aoi  Aeton  otbsrwis*  than  lo  the 
^c^t■^;ll  di.- itihotiB;?  »tatiun»  u(  the  ecimpanT  in  tite:r  l  ».lii."-'nr: 
-Nlar\ le'lK'iir  sT.'l  M:t  I.«:'iido-:  .ii'-.vs  (i,  iiut^i  \  \  ti.e  >e\^rai  pi.  l.i:'^s1 
orders  schoduled  in  ibe  MettoptoiitHQ  Etectiic  Supply  Co.  •  .\ct,  1 -■'■*■ 
and  tbe  area  in  St.  Martin  in  the  Fields  and  tb*  0*nhboarhi)nd  deliotd 
by  the  Metropolitan  Electric  Lighting  Order,  I '089.  or  to  use  tbe  nil 
MDcrabng  ilaitiaQ  otborwlse  than  for  the  poipose  of  supplying  anas  ur 
districts  o«w  wbkb  tbe  company  had,  on  August  13.  l^t^.  fomtn  o4 
«upply.  or  P'.er  whsch  tlioj  mipht  ther-after  h»  .  ^jrh  powers  Ptaiciiili 
al---'  L'laimej  injur-ttion. 

It  <tpMat<  d  that  defeisiituii  cwmpaiiy  under  iii  memotandBBi  of  ■*Boei*> 
tioo  bad  tirirr  'irii-ted  powers  of  acquinog  laix),  er«ctia(d*iln^^«Kto 
and  produ^tiig  uid  supplving  electnc  energy,  but  SM.  S  al  ill*  Mill* 
politan  Electric  LightioB  ktt.  re^trictsd  electricity  undertakerv  frea 
supplying  eoerKy  or  (eieopt  for  the  purposes  of  tite  *et  i  erocting  or  layiflg 
down  any  f-lfrtrir  hnrrt  r>r  works,  bryofij  the  area  of  sapp'y  otherwtsi 
than  unJrr  th,-  i;:tlior:iy  o'  I  .uliii.-nint.  or  aiider  a  Icceoce  granted  k» 
the  Board  ol  Trade.  pruYided  ihii  w  here  the  undertakers  weie  on  May 
1-^.mnpl^flg,  cr  under  ari\  l':i.dinga|nM*Bt  to  iopply.  any  prrnuset 
beyoiidlilO  aw*  of  i«tii^>'y,  Ulcy  uui;ht  oiwtwa*  lo  supply  sol.)  Sept  :^>. 
iv.^o.  All  electric  lines  or  woriu  uicJ  by  the  ondeiUken  for  «up^ly  ef 
energy  beyond  the  area  of  supply  and  titoat*  in  or  across  any  pub 
'".rcet  Ac'.  !'.iight  and  !h:iti!i3  utiV-5s  to  other  aatbi^sed  ooiier 
taitrs  L*  len...  .(r-J.  iuJ  for  fai;„re  to  reinove  iir.:r  w:*.;;in  >:v  n^JOtii! 
tbey  were  liable  to  a  peoaliv  not  exoeeding  £30  (or  each  ofleoea 
risiiiiiila  allaiad  tirat  Iht  ama  iif  rMrir  diinrihad  to  tb*  fitatadhaW* 
to  tba  Ifm  aet  did  Bot.  fa  fact.  oaJpSaWltoaawi  Pltoant  Coone l  Br 
three  subaeiiuent  provisional  orders  the  company  obtained  like  powen  ia 
tbree  ether  di-iiicui,  all  situate  in  tbe  County  ot  London,  and  ea<rh  orin 
icintained  a  pn>hibu«'  r.  ini'.it  1..  that  oootained  in  »f<;  '  r*  -.he  artel 
1^>.>.  In  I-^t"  the  .1  mf*n>  -.  ;rrd  the  pajaiB*:  of  i  irnif  *ct.  lb* 
pieaiubl*  ol  wiaich.  after  reciting  tha  aet  of  and  i-^'ae^'^«& 
oBdm.  laciKd  thai  "  ohiiaaa  |ba  Aaaai  tor  the  soRity  of  ilmri* 
comiu  wbtaia  tbe  ana*  niflied  and  aatbarfeed  to  be  »ijpplj*d  by 

company  has  iiicriased  and  i«  increasing  Terr  rapidly,  aoa  in  order 
enable  ibe  company  lo  rae«t  this  demand,  the  company  bad  toond 
prat  '.-'s''i-  i-ir-  fF'.:  -f  lo  pr.--- :  1"  ilf-j'Hit*;  ?ti*.r-^'.  iciwamoJation  wttfc.: 
the::  .i:  i  ij^..^  ..:  i  ■ ;  ;  tc_--  lio  .o-ija^y  itj  rrd.  t  to  pi ^ > for  icf 
d«ro>n,l  ujoo  Uieni.  ha»  a.  juirvd  a  piece  ol  Uad  in  tbe  pan«bc>  <i 
Wil!*id*o  aad  Aotoo,  tmi  oa^ac*d  to  iiu**iafllin  *  l«r 
cketrieal  generating  atation  and  works  tbereoo  oa  wbkb  tbey  ba<e 
cxpvuJtd  iki\i  ar^  to  cciorse  of  eiptuilini^  large  loms  of  mooey  :  at ! 
where**  it  will  cjnd-oe  tO  tiie  cucfenieoce  ot  tboie  »bo  u>»  lir 
cleotnc  current  m  tbe  said  aeveral  areas  of  supply  of  the  company  tha; 
the  cornpany  should  be  empowered  ic  rapply  frocn  tbe  «aid>>c-irical  ;^t> 
raiui^  aUtiOB  aod  wo:k>  eitctnc  ciiiTccI  to  tb«tt  dutxibotuig 
witbiD  th*  «*i«i«l  ana*  •(  wffiy  hw tiiib*lniaMaBlwM<.— d 
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pnTpnw  to  \iy  JoTD  electric  Ckbl«^  fir  wiif  <  fiani  the  -ilJ  !ar)Jo  tn  cmi 
Bectiona  with  tii«ir  KtVrnU  cU''tril>ulinc  '  lutunM.  .xwd  iiiiijii  '.  mmI  i-,ii,\e-. 
wtikiu  Ui«ar  seicfkl  gtiithorifwl  areaa  oi  saupi}.  *  I'ltt  Act  pruviiietl  UiM 
It  .'kbould  btt  lawful  (or  the  company  to  hold  add  ttM  M  •  station  (or 
gvneiating  olgetrio  current  the  aaid  Und<  in  WiUudcn  Mid  Acton,  and  to 
ntablish  and  work  on  tboM  land«  plant  for  generating  electrical  energy 
and  (or  other  purponea  Incident  tl  to  an4l  connected  with  their  under- 
taking; uf  Viif>iii('ss.  ft  cnfti-U'il  thikt  it  -hoiilil  be  lawful  (or  ihf 
Oi>1)ipAii>  '  I  u^r  liny  uf  ill'  IT  c^itl^^•  nr  wirr-,  li.'Li]  uiiy  riiaiiig  or  pablcr- 
Oonnoctwl  therewith  for  Ibe  tranomission  u(  eloctric  Ctirrani  from 
tboir  work*  M  tuA  hods  to  tba  nveral  diatribtttiag  tttHam  U  Ih* 
eompanjr  witlilll  PlMiogtoa,  Blarylebone.  Mld-Lfwdoa  tBd  otte  uww 
delineid  in  the  comptmy's  acts  and  orders,  and  in  auoh  areas  or  diatricts 
over  which  they  might  hereafter  have  powers.  The  land  at  Willeaden 
was  not  situate  within  the  limits  of  iiny  of  thf>  statutory  «ii3trict«  which 
they  w>  re  empow4r»d  to  nupplv  witli  cli-rtricitj ,  In  I  irtf^mbf r,  IB03,  the 
defendant  compAO;  oonsunced  to  inppiy  tlie  h.  tV  N.VV .  Kailwajr  Co., 
whMi  hai  •IdUffi  adialaint  ihtkt  (•aerating  sutloo  at  Willc«<l«o,  with 
•ImMmI  mtvtgf  from  iha  adjoblins  station,  and  plaintiff »  contended  that 
■Qch  a  !(npr'T  wss  •  no1«t)rin  of  the  aiatntsry  prohibition  in  the  Act  of 
IHH'J  and  ItiL'  Hubstijucnt  mlIcih. 

The  company  pieaded  that  under  ita  roemcmntltim  o(  ateoeiation  it 
had  (dU  and  unreitricled  powem  to  acquite  tiu>l»,  <  i.it  cUclrlc  works 
and  to  produce  and  a»pply  ekotj-ic  energy,  an  l  tti«l  such  power*  were 
aided  in  particular  dIstHcU  by  aoxilLary  itnlutory  facilitiea  conferred  by 
TariotM  acts  and  provisional  orders,  bat  war*  not  dependent. thertrcn 
D?fBniI«jiti  furllw  r  -nl.milted  that  ihi:  \c\  <>(  1M89  and  the  oilier  A<  is  i  f 
I'Arliiirncnt  Rn<i  pru\  i-ional  oi  liern  pu.-jttl  in  or  about  Ifi'^l".  *i  re  hitendeJ 
to  give  in  speeitied  distriola  within  the  iu»tropolis  statutory  lacilitien  lor 
mnplyiag  ^eotrie  enerity  to  various  undertakerii  within  uiwh  diatiiota, 
anato  pravent  such  andvrtakcru  (rum  tislnft  the  special  lilatutorT  (acilllleii 
in  tlMir  0«D  dittrietA  to  aiiable  tJiea  to  onipeti  with  similar  anih'r- 
takinfft  In  adjoininx  districts  nnder  similar  statutory  facilities,  bat  w«r« 
not  to  limit  the  general  powers  of  thi  dcfrndsnts  in  the  carrying  on  of 
their  general  bosincsf.  ItefcnOikuti!  funhfi  ai<l  that  the  prohibition  coa- 
tained  in  the  Act  of  It^U  was  not  a  general  prohibitioQ,  but  only  applitd 

Parwdl  agm^Sut  Um  pcoMblUoii  wai  nal  m«Ml  to  wlmd  to  Us  oom- 

pany  (or  all  liino.  but  he  saitl  he  e^nlil  rtnt  int«rpte(  it  tn  as  l<>  limit  it  an 
ileleiidanrH  wished.  He  decidi-^l  ttisi  ttii<  undertaker*,  so  lonjj  ui  ttu  y 
wurff  imilprlRkr  rj  wr,rk:RK  lli.,t  purtinilur  uminrtaking,  miUt  not  supply 
e)'  ~'tncilv  i>iu-i>lr  tlii^  Kti>t>it<jry  :ir<'>.  Ilm  l<>ri.<:-hi|i  ^riintadniilljdBatidlt, 
t,it  iiUhi.Hi(!iJ(.'d  itii  optrstiou  (wcbdiug  ibe  picsuut  s|ipt!al 

At  the  cjaclusion  of  the  argoments  of  counsel  for  the  appellants, 
and  without  calling  npon  eounael  for  respondents,  the  LORD  CHIEF 
jnsTICE.  in  Riving  judgment,  said  he  wik»  iidaliln  tn  .-(.e  uii_¥  tmiU  in  ibo. 
r<'  i.-Mnirig  of  Mr.  Justice  Karwcll.  H<i  ilij  iujI  llnnli  that  ;':ir-.i'  rliu-tricil 
supply  act^  could  b«  oouiidered  independently  o(  tbv  geiMrai  l«ti''>'sti  >ri 
M  tki  MBbjMt.  The  main  arsamcnt  on  bslialf  o(  defendants  was  that 
vhkt  they  war*  doing  wm  not  done  in  the  oxerciae  of  any  authority  givvn 
to  them  by  statute  or  Board  of  Timde  oiderB.  It  was  said  that  they 
were  a  company  incorporstvd  under  tha  Cooipaniea  .\ct  of  IM'I, 
and  that  the  cxr'reiie  of  their  powers  imd>'r  tli<i'.  int'orporstiiiin 
WAS  not  pTt3liil':ve<l  by  anything  contained  in  ilie  A<^t^  <>f  l'^^'< 
and  l&ltS.     His  Xxirdship  was  unabla  to  t.Ui9  that  view  or  to  give 

to  MO.  i  ot  ilM  Mt  of  im  wof  slhwr  samlrMNaa  Muw  UMt  ^IMt 
had  been  given  to  it  kjr  Mr.  JmIIm  TmtO.  Be  acnad  Onl  (ban^ 

object  ol  thea<^t  ot  Ihh9  was  tn  provide  for  the  metropolis  -to  c.ury  out 
what  ws>>  r«oognise<l  as  the  bast  scheme  for  the  adminlstratiTo  County  of 

Ijraiiln't.  hp  wn«  nnnhli?  to  foSlow  the  arK.unent  thri'.  you  wi;re 

rritii:i  il  Ili  di ■ifoi'irvl  the  outljitiR  atfa?.  T'  i  i  i-  (  wo.  .j  niu:-* 
tiilisn  iQ  tii&ic  lUttural  seiiite.  lit!  thaimhl  lliat  |>iniia  fucit.  the  ^Li.'tio:i 
meant  that  when  the  right  to  supply  chir'.ricity  was  given  to  ttte  i.<r>iii|j;itty 
one  of  the  terms  of  thebarRitin  wax  that  they  wrt«  nut  to  supply  rleotriuity 
btsDud  the  specified  arc*  otli«rwlse  than  nndfr  th  ■  imihonty  of  I'urlin 
ijitiiiloriiiideraliccncefroinlho  lioardof  Tracii  tie  thcr.j;ht  the  :;o"ipiiny 
had  bargained  fur  limited  rights  upon  the  condition  that  they  sboald  not 
nnply  electricity  outside  their  ares.  He  could  not  find  in  the  Act  ot 
1898  anylhioe  which  by  impUoation  neoativad  the  prohibition  In  sec.  ■'> 
of  the  AotoIlBW. 

The  Locdi  JvwUom  eoBMrrtd,  asd  Ibe  appekl  ma  MeocdiaiAy 
dismisaeil. 

Mr.  cuil'l  s  II  kca  thiit  the  iujonctioD  might  be  anij^eiiJed in  yiwr ol 
the  defendants  appealing  to  the  Hooaa  of  1.4>rds. 
Their  LotdahipafiMitod  a  eitspeneion.  ateepi  in  WiUeain. 

A.  H  MIdwood  &  Oo.  ▼.  Oorporatiaii  of  Uanchtater. 

This  ca-ie  csmie  btlorc  .\Jr  .'irsiic*  Ijiwrrincr  »tiil  ii  nn'ciiil  jury  on 
Monday.  It  wn.-  an  ncijun  tn  retovrr  the  e»t.in»l<;d  In*-,  n(  thr  pliunliU:  ' 
stock  in  trade,  which  wa»  destroyed  by  fire,  caused  by  the  (using  oi  one 
•t  ttta  OHTfaiattatla  eiUattlaal  aaWae.  The  ^intifle  aUasiA  uat  the 
Cstyontlen  tad  laid  their  mains  in  aneh  a  way  as  tooonstitoteanniaaoce. 
and  thst  the  fire  was  caused  by  their  negligence. 

I  lie  (  irporation  denied  (he  allegations. 

.Sir  Kdw.  Clarke,  K.C., Mr.  fiooMMd.  K.O.,and  lir.  Wood HUl  asoaattil 
for  the  plaiatiffs,  and  Mr.  Tlalahir  ndlaa,  K.O.,  and  Ur.  9.  W.  CHMdea 

(or  the  defendant*. 

Sir  EDW.  CliAU.  »  anviai  Ifea  «aa^,  wU  ihM  It  iBnlfadMir 
•erions  queetiona,  boUi  ol  am  and  of  laal.  (he  anavera  it  whieh  wooH 

prni  iibty  UiAfX  to  eonsiderable  discussions.  The  jury  would  not  hf 
tninti  i-t  wiib  &ny  questiuns  as  to  the  amount  of  daraa«es,  us  iheylial 
bevn  agree:!  at  fl577.  4s.  6d.,  which  wae  the  .imonnt  the  pHintiflii  would 
receive  if  they  «rrc  entitled  to  recover.  The  mains  were  laid  hy  the 
Corporation,  and  the  plaintiffa  contended  that  the  system  employed  by 


defendanl-t  oon'titutfJ  s  lUn^'ur  la  the  prenivsi  n1  per">ii'!  adjacent. 
RHii  the  Corpoi liti'.iii  lisil.  tin  ridnt.  b.-eii  I'liilt  ,  ..f  a  nni  ancp  uml  were 
responsible  for  the  Utttf  iiuurred,  The c xiiloiion  wcnrrei  at  :i::SO  a  m.  on 
May  24,  IttOA,  part  of  the  pavement  was  lifted  up,  n  Isr^e  stone  broke  in  the 
door  of  a  house  npp.}«itc,  and  the  (ire  which  erwaid  dcKtroyn]  nearly  £700 
worth  of  property  belonging  to  the  plaintiils.  It  wasclearthat  the  oxuloxion 
fiiid  subi<ci|iient  mischief  were  raosed  by  a  defcet  in  the  cable.  The  learned 
iroLin-^'t  said  thst  nt  MAn-hepter  the  network  was  divided  into  districtx 
wliic);  were  unncftt-d  to-i  ll..  :.  1(  :ime  i>.<rmilt«d  these  could  be  Isolated, 
but  a  fault  could  not  lie  <!ir«ctlv«ly  localised  antU  there  was  soma  in  liea' 
iiaa  at  Mtnal  aiacliiat  hning  Mra  dwui  Thwa  «aa  inwiieallj  ma 
meant  of  iadioalinK  the  enaet  epot  where  the  mliehitf  wiat  mtll  aaoka 
was  seen,  and  then  it  was  impossible  to  prevent  serloos  iiiDsojur-ni'i!*. 
Another  system  was  one  in  which  fuses  were  uwd  and  in  which 
the  (an!t  inflif  ited  itself  snJ  the  ligh^  wn^  trut  nff  It  riphtly  ?tiid 
in  ihf  c3Lii.^('  uf  l  orreflpnniit'iut-  b.  twep;-ii  the  ("  jrp^>ratio:i  '.wth  the 
Hoaid  uf  Iritdfi  tlutt  under  tbcir  >>t>ieiu  it  wjia  impasu>ibls  to  ioresea  an 
accident  o(  this  kind  The  nfatintilft'  cute  was  that  the  detcndanle  were 
responsible  under  the  act  qiute  apart  (rom  the  <|acstion  of  neffli||«n<e.  hat 
tliev  f  irther  s.niJ  that  defendants  whin  Ih''*  e 'tiiljUshed  a  system  o(  Uiis 
kind,  which  involved  this  danger  and  was  kno'.vn  lu  involve  it,  Ihey  were 
setting  up  a  nuisance  and  endangering  the  oeighbonring  property  in  a 
way  uey  were  not  entitled  to  do.  He  and  his  learned  frieitd,  Mr.  UaaHalit 
had  agreed  to  the  foUowinK  quections  being  left  to  the  iorr :  — 

1.  Was  the  Ore  earned  by  the  (usint;  .•(  the  Corporattea^a  oaUa? 

8.  Doee  the  qralein  adopted  by  the  defendant*  eeMtltula  a  dancer  lo 
persons  having  property  (tdjacent  to  the  mnlm  ' 

I  I'i  the  method  of  locil.sing  faults  by  the  burnm.,'  out  nr  uimjke 
tests  a  reiitO  iable  and  proper  method  having  regard  to  risk  of  lire  ? 

4.  When  the  defendants  became  awM«  o(  the  fault,  did  thay  deal  with 
it  for  the  purpose  of  preventing  Are  In  a  TeaaonaMe  and  proper  manner  ' 

Mr.  Tlloa.  JOSEPH  OOI'QH,  electrical  engineer,  in  the  employ  of 
the  Corporation  from  June,  I'JO'i.  until  February,  ttM)t,  said  it  was  leporled 
to  him  on  the  aflimcmn  of  May  23  that  there  w»<  somethlne  w»tvn;<  with 
the  el.-i  inc  li;;lit  .it  ilie  Crown  Hotel.  Fountain-street  H.  I  jnn  llh  i; 
there  was  a  considerable  coBMim^ioa  ol  eiirreot  sami!wlivn<.  and  ordered 
iWhar  praaaara  to  ha  awMad.  Vhaftwttdavalafad  ahoatniida^ht,and 
at  S:in  fhen  waa  a  aarima  aipledon  and  Ora. 

Croas-examined :  There  was  notliing  in  the  lof  hOOlltoinAeato  tnrnUa 
l»  f,ire  l:.HOa.ra.  What  happened  up  to  that  tiota  did  Bol  todteata  any.^ 
thinK  sitIcus  -  meTcly  th"  li>,'ht  going  in  anif  ;Hit. 

It"  .  imiuiicd  :  The  Manclieiter  iic*  ..^paptrs  iiinb.  a  very  heavy  demand 
on  ibu  <:ki.Ui>;  li^lit,  li^^  Cm,  haia^  a  haturdsy  iiiiiht  the  demand  wax 
much  less  than  usual  prior  to  1:30,  the  indications  ol  tlWlUa  WaM 
capable  ot  satisfactory  explanation,  but  a(t<r  that  hoar  It  waa  qi^to  dear 
th&t  iht^tf  wa.-!  niiM  hir  f.  The  UjuI  was  kept  up,  tha  watiwal aonawintaMa 

hriiiK'  that  the  fiiult  •..niild  lie  iiiirnt  Out.  11m  aOMka  Kett If  tM aoM" 
■  t.^ble  indicated  where  the  nuscbiel  waK. 

Mr.  A.  LkTAVLUti  •  '.  a  tncal  engineer  to  tha  B«ual  and  the  UverpooU 
London  and  Olobs  luaaraiue  Companies,  said  he  had  had  eontiderahle 
experience  with  reference  to  the  deslRns  o(  street  mains,  service  eonnac 
tiu:ifi.  AO ,  and  had  hecn  engaged  in  inspecting  that  kind  of  work,  He 
hsd  .■uiuincil  the  ^lyrsu  ot  ihc  Ponntnin  street  eiplMion.  and  found  that 
thr  lire  hud  truvrllt^il  inward",  frcvni  the  t^orpoiation  main.  It  was  prob* 
ablj  spread  by  the  melting  of  the  gas  pipes  in  the  basement  At  that  time 
1lHlfHHlMiiarmlHn«naaaniaana,allihadlaldets  being  linked  np 
togatbar.  Ha  btoavad  tliat  IfaaeiMaiar  bad  tiaaa  adopted  the  system  ot 
dividing  up  into  a  number  of  networks.  The  system  of  linking  up  was 
neither  uiual  nor  right  for  a  plaoe  the  size  of  Manchester.  Re  hod  never 
known  it  used  in  a  plaoe  of  surh  a  i^i.ie.  If  the  fault  had  occurred  at  ijirer- 
t  a>l  it  would  only  tare  been  nerexiry  tn  turn  nut  an  area  ol  1,000  lampt. 
Trie  burning  uut  ptooets  ha4  been  fie  |t  eiit  y  used  st  Manehesler. 

Replylni  lo  fiuther  queetions.  Witness  alatod  that  tha  detection  ol 
faulu  In  Maneheater  was  frequently  being  mada  flmogh  the  appearance 
n!  Bmolce.  tt  wss  obv:o-i.i  that  the  Mancliester  !TT«t*>m  nf  Henlm;'  »-!h 
faults  iov.jlved  nsli  D  pmpfrty.  and  the  risk  n!  fn"  wh"?  c,'n>i.b'rnbly 
increased  hy  the  pi  aclici  of  pirctin).;  on  adilitisnal  machines  to  keep  tlH^ 
preasure  lip. 

It  it  nansanabljf  practicable  lo  carry  tul  Manchester  »y»l«m  ol 
electric  lighting  wilhout  this  danger  '.'— Yes.  it  is  p3eslble.  Liverpool  haa 
been  running  a  system  10  years  longer  than  Manchester,  and  their  maini 
have  been  on  Ore,  but  the  re  haa  not  heon  a  -inf;le  ci«e  ot  the  flre  apreiding 
inside  premises. 

Cross-exanitneil :  In  bis  opinion  Ijivrrpool  and  .Manchester  were  the 
two  eiirem«i>.  II«  did  not  Itnow  another  case  in  whieh  the  aiaaa  vara 
divided  np  as  they  were  in  Liverpool.  He  did  not  think  that  tha 
MaocheMvr  system  was  in  accordance  with  the  board  of  Trade  regula- 
tions either  in  respect  ot  tlie  wholesale  joining  up  or  the  taking  ot 
prer^utloni,  to  prevent  lire  >ipreadiaK  to  buildings.  No  sctioM  was  taken 
iiv  the  in.  ur.i  nee  company  in  tha  other  Manehi  Atir  ea^eshe  bad  referred  to. 

In  reply  to  fttttbor  qaaaiiuae  the  wititesat  admitted  that  np  to  1  o'clock 
on  the  rooning  ol  liia  aoildaat  tha  CaifoiMiaB  waia  working  wall  nnder 
th«  figure  aa  to  laakaga  whlefa  tha  Board  of  Trade  atlpalated  as  to  the 
danger  limit.  InhU  view,  when  the  leak  was  ditcoverod  the  works  oTtrrH; 
to  have  been  stopped.  Assuming  it  was  nec«aeary  to  go  on,  what 
d.-  ne  was  rl^jht  anil  proper.  He  did  not  find  fanlt  with  the  device  used  lor 
ImkiiiK  lip,  l)ut  ■.vith  ihe  wholesale  system  of  linkin);.  In  the  two  other 
cases  ho  had  mentioned  the  Corporatioli  admitted  that  Ihe  tires  aro«'.^  in 
IhairauiM. 

IteHHBmlBad;  It  tha  ddeol  omM  ha  looilised  and  isolated,  as  in 
Liverpool,  there  would  be  no  necessity  to  put  on  additional  tn-i  'ime?  to 
iiia.iitaiti  ilic  pre>-sare. 

Mr.  W  W.  i'.i:VNoLD<^.  a  hoeiar  ot  MansbHtar,  aaid  that  on  Novem- 
ber, ao,  }\i<:->,  iheit:  uaf.  an  .  lectfig  inptoiiHi  iB  Ua  atliar,  and  Ik* 
Corpontion  paid  the  dama^. 
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Mr.  CVAN  Ili'iiKKTS.  a  uil.jr.  nt  III,  Cru  j  riueet,  Mftnoh«»ter.  Bald 
thftt  two  eleotrioft)  meicrv  <;i!|>lo<lcd  in  hU  ccllu  on  April  17, 190J.  Md 
the  Coqwration  imtd  i;i01  damage. 

T>ie  bearing  was  adjourned. 

On  tho  mamptina  of  iht  inw>rfte|>  aa  TUiCiii^,  Kr  tjOVTABD 
CLAKKK  stated  thHl  the  crUmMglvm  on  Vhmltsf  ««Dctitol«d  llw  am 

lot  the  plaiiililTii. 

Mr.  MOri.TON,  n  <.yeyur,x  ilie  ca-        iLr  : -uhmiltcd  that 

Um  plaintiflk  had  not  shown  thai  the  Oi>*tKiraiion  hi\d  (ail<>d  in  an;  one 
ytnimtair  in  ikidiii^  Itj  th«  direction!:  n(  the  Kmrrnl  aotn  or  tlii>  special 
wOb  of  tho  Bawd  of  Tnde.  r;voryt)>ing  tliut  lh«  Rnanl  o(  Trade 
lOQIliNd  wttM  atUmdcd  to  witiiont  negli^tn.a  and  coniplctolv.  Tiiosc 
mra  tite  pdnln  of  law  with  which  his  Ix>rd8liip  woald  bare  to  deal, 
but  lie  woatd  have  cone  a  long  vay  towards  proving  hia  cai«  if  he  showed 
that  everjthing  pru;;<  nt  iii<*n  woald  <Io  lia<l  hem  cari'ftill;  and  thorouKhlv 
done  b;  tbe  Corijoration,  An  eUiethf  tnp]>l/  wiUiauC  a«eid«<Dl  under 
•aj  cireaBiteDMO  wat  jail  oo  inqidnililo  »  mipply  of  aw  wider  all 
tittamttfom  without  ucidait.  It  ms  wholly  imiiaaoiblo  to  rapply 
«iicli  an  immenBC  area  Jfanchestor  without  the  pa^ibili(v  ol  accident, 
and  he  would  tuhmic  tl>at  an  itievitabto  Mcident  which  could  not  be 
fp.psft..,  nr  ;'n;(i>Jf  !i  ^:;',iln  ;t  ijid  not  makt  the  Coqiiirjitiun  liable.  Tliey 
vu  rc  n  il  .i:  i-rcr  in  I  '  ul  i-  j  i  c*.  Tho  Corporation  hud  done  all  that 
could  tio  done  to  tneure  a  «ale  and  oertain  Bupni;  of  electrieitf  aceording 
tothoirdatioii  Ih^^wMbGaadloMifflrfhoiiilwiano.  T«hjtvoa|«rkof 
tto  town  in  daikaoHwaald  to  R  tfonA  of  doiW  and  «  danger  (ar  gmter  Uitii 
the  remote  dangei  ot  an  accident  .<tuch  ashadoccumd  in  the  preient  eai« 
The  i>re«*ure  in  the  maint  niunt  be  nntintainod  during  Ihv  whol<?  time  the 
supply  wac  going  on,  otVcrw;-' ■  tlm  supplvinc  nci:n?v  fniU-d  in  li"  first 
duly,  which  was  to  contini;"  Ilit  si.!'[Ly  :inil  lav  •loAr.  ni;>ir;:-  v-hiLh  v',.:uli| 
onable  them  to  do  so.  'i'he  L;or)-'oration  iti  lun  c&ic  did  their  duty  in 
Iveeping  op  the  fmnxtk,  At  a  rolo.  it  was  perftolly  tate,  and  under 
their  ii;»t«in  oi  «xiikUi||  aod  oonUroetlon  aor  rink  (b«t«  migbtbo  In  aop- 
plying  electricity  was  utterly  niinimi.''<-fl  Thf  eyEtem  adopted  by  the 
CorpomtioD  was  not  only  tin:  <  lu  vloptr  ;  by  tho  Board  of  Trade,  bat  it 
was  tbe  best  one.  He  could  not  help  thinking  that  the  description  giveu 
of  the  Liverpool  system  wan  a  great  exa(!(^ratiou.  It  it  were  true,  then 
Liverpool  must  have  gone  back  lu  tb«dark  ages.  Thn«ll«rnativc8yi<.tem 
luggeMcd  would  be  wholly  usolvsa  fOr  aajhwKc  town.  Mancherlor  hat? 
SOO.OCO  Iit;hts  on  its  system,  anj  III  nOOrd  wss  an  cxtiaordirrarv  .'^  t 
one,  if  thi? trifling  accidents  with  rtr^efi  In  whitJj  •.  uOmct  mi^  lmw  ii  ilns 
previouh  day  were  the  only  cm;  tlj.i'.  ci  ull  \n.i  lurw.uii.  Wuli  if^'.irij 
to  the  fire  on  the  plaintiff*'  premitca,  he  would  ulsow  that  tlie  Cori>oraiioD 
did mnrtUogthat ooold  h* dona  imnudiutely  the  iMkago  was dalaetad. 

Hr.  STAKura  FBABCE,  chief  electrical  engineer  to  the  Manehwter 
Oorpoitaliao,  taid  that  in  tbe  cn?.?  of  a  defect  it  waa  poiaible  to  subdivide 
tfa«  U«a  down  to  the  length  of  mik'  .-tivel  supplied  by  one  feeder  only.  la 
his  opinion  the  sysrtem  wss  a  .::ii  cue.  It  wa'i  npprovH  Jar  Jrii:ii  b<  - 1  -r 
by  the  liounl  uI  'IraJ..i,  wlin  Imd  ]n:iiii  ('Ic  l  .t  fri'in  :i:ni  Ij  linn.'-  II  w,» . 
put  down  by  Mr.  Wordlnghiuo.  who  wag  uow  with  tivc  A'imiraltf.  A 
fanit  wai  oaaally  dalaoltdllf  imBlllllity  in  tiie  lighting  on  a  consumer's 
liienileiie  or  by  nnolie  or  nndl  perooIatiDg  through  the  pavement  aa^ii 
He  had  known  it  talce  three  day.i  to  locali.'ie  a  fault  by  the  pruce^a  of 
division. 

Cro»f  MitniitK  c!  In  ordvr  to  n  n,r  !y  a  defect  the  central,  north  and 
Math-<'&jt>.rn  djHiii.ns  woul  1  h.iM.  to  ija  separated.  It  would  take  a  con- 
■iderable  time  to  effect  the  severance,  Wlicn  any  misebiel  wae  diaeovered 
tha  mains  mfhtBtr  vonld  bo  4alM  In  to  i1e<to«ia««it  tht  dtottkli.  The 
maiaa  sBghnar  would  mt  ba  Id  altandajua  at  fba  gMMtathtg  itatioa 
between  the  middle  of  the  day  on  Saturday  and  Monday  morning,  but  he 
eould  be  summoned  by  telephone.  The  south  eastern  district  waa  cut  off 
after  the  accident,  and  then  tbe  central  wan  in^lati  <1  fron.  the  nortliern 
at  atxnit  3.30.   These  operations  were  not  rMin  h  >1. 

3it.  H.  L.  HuW.VI>l>,  assistant  maios  eoKineer  to  tlie  C'DrporatioD, 
nlatad  Mm  •tSM  taken  by  bim  to  loealis*  Uo  teolt  in  fianataia.alreet 
whan  be  was  oMlsd  op  on  the  lelcphonc 

CroM-exaniLned  :  There  waa  nobody  at  the  DIcliinsoo  street  -italion 
with  authority  to  commence  the  work  of  disconnecting  tbe  dletricts  in 
his  absence.  If  there  bad  beta  it  might  have  bean  poasible  tolooaliae  Ibe 
fault  in  time  to  prevent  miEchlef .  It  was  not  gnstonuury  togtva  notioa  to 
Ibc  police  when  a  fault  waa  discovered. 

tb.  W.  a.  PAICHEEX,  chief  engineer  to  lha  Obarioc  Oroe*,  West 
find  and  City  RIeotrieity  Sopply  Co ,  said  that  tn  iua  opinion  the  Liver- 
|MH>I  nvAtrrn,  ns  described  on  the  prcvioos  day,  was  an  impossible  one. 
Vou  <  ii  iM  ;iot  supply  a  large  town  in  that  way  and  eoniply  with  tbe 
Uoard  oi  Irade  rei^'uliitions  wKli  rc^-anl  to  steady  preMnre.  The  diDieolty 
of  using  futes  wait  to  know  wli.a  ruse  to  put  in.  TbO Uae 0( tiM fift- 
wire  system  was  almost  eonlitiid  lu  Iilancbesttr 

In  cross-examination  :  Witness  said  ttiat  what  occurred  in  Fountain- 
street  was  a  neoeisary  inoident  of  the  Mancbenter  system  in  thone  dayt<. 
Eailj  in  ll'ii:!  ini  fj>(.;i!«er  in  the  Country  knew  of  a  fuse  he  dared  put  lu 
a  n(it>  t  ii<::x.  Wittiiin^  kocw  of  explosions  caused  by  fosrn  in  street  boxes 
which  made  people  think  that  the  remedy  was  worse  thiiii  the  disease. 
Since  then  hia  company  iiad  npeiit  further  inmiey  on  ex|irriiiieiita  and 
bad  got  an  enclosed  type  of  fuse  which  liuiy  were  uow  uiiing.  Ai>kvd  if 
he  ooiiiideri'd  thi-  lionrd  of  TMda  lagtllatkMia  lor  loealiiing  dabols  aatla.' 
tact<iry  witneiis  tiaid  thoy  could  to  inpnned,  bat,  like  Acta ol  Parliaownt, 
vr.r  ivx  l  tn  work  under  them. 

In  TL  iiamination,  Mr.  I'LETCHKU  Mu?  I.li>.\  rt.id  the  ISo^td  of 
Trade  re|;uLaiions,  ami  Witness  declared  tiiat  none  of  them  had  bien  con- 
(lavtncd  by  the  Manchester  Corporation.  The  Manchester  -vbiciii  c.^uld 
to  divided  into  blixtk:!  of  fO  e:>nsun>(^rs  lo  fact,  there  wah  uu  Itn^th  of 
main  with  more  than  tiint  nUOltor  of  OOasUBMnOfl  it- 

Mr.  C  i',  SI'AUKK,  chief  engineer  to  the  OoUntv  of  London  Klectric 
Bmply  Co.,  said  the  Maaeheatar  aMlani  waa  invBarv  laid  in  aseordanea 
«llbiboBo«(4gftMan9ihrtioaiaadiiwdm£«fi^  Ba 


eouM  not  see  v.h:it  mor<;  ihs  CorfOHtliaa  aoBiU  hana  dowiii  tHwataaot 

tbe  Fountain  street  expioston. 
Tlie  hearing  wa.4  adjoorned. 

»>n  the  resumption  of  tho  proceedings  on  Wednesday.  Mr.  ALFBED 
CLOUUil,  the  engineer  in  charge  of  tbe  eleotrioal  diatributlac  ayHen 
of  the  Liverpool  Corporation  wa-i  called  to  k'^'*  afUeaae  wllh  respect 
to  (be  9lftt<  m^"!,'.  m-iilf  hv  ^fr  T:\flrit  that  the  cvstera  In  Liverpool 
w&n  to  divii.   tin-  atf.t  tlvinri^  :if  1,0110  iiimp?,  each  dirtri-t 

In-log  connected  with  the  gcncraliDg  station  by  a  sfpuate  feeder  and 
cl  iseonaaetad  fron  all  other  dtatioia,  Wiinaea  stated  that  Una  waa  ««ly 
correct  ao  far  as  the  onlsr  area  waa  eonoernad.  The  reason  itoy  bed 
email  eircuits  in  the  outlying  area  wa.t  becaune  tlipy  Were  eoiinocted  with 
siiuill  generating  itation.i.  They  had  five  generaliug  stations  couneeled 
with  refuse  rli-stroetors.  Under  the  Liverpool  eysteoi  it  migbt  take 
scveinl  dnjs  to  loealisa  a  aniall  datedt,  and  ttoaa  or  loav  honxa  it  it  was  a 
very  large  one, 

Croos-ownuiad:  loaland  cf  bain  liufctd  up  like  MiuMhaMar,  thigr  had 
im  diffemt  elreolts  with  atptrate  fosdata.  They  hod  not  beeo  tree  (roai 

accidents,  but  had  not  had  many  serioaa  ones. 

Mr.  J.  A.  ('OOKSi)X,  mains  niirveyor  to  the  Manchester  Coi)iorati}n, 
stated  (hat  the  nmins  wwf  «f)  cauip<>.ii^d  that  blacks  ol  Hfi  eollKUlI|i^rs 
eould  W;  Ei.t  u  11. 

Mr  J.  .HWINBritSF.  «aid  be  had  insfocled  the  Manchester  nyitteiu, 
aod  it  was  in  aocordanaa  with  tba  Boom  of  Trade  regnlationf ,  and  ia 
aeoordanee  with  modem  daetrieel  knowledge.  It  was  qnile  a  repreatnta* 
tivo  rr^'fT^:  The  only  thing  in  tbe  lea^t  peculiar  about  the  Maoch&<iter 
systiiii  ua-i  '.lu?  uiie  of  the  Ave  wire.i  ins'end  o'  Uiree.  Kverylbing  eUe 
vena  Ktandard.  With  respect  to  the  Foontain  street  trouble,  the  recorder 
I  I  not  indicat«  any  really  serious  dist  .n  !  up  >  uotil  well  after  I  'M)  a.m. 
l  lio  steps  taken  by  Mr.  Howard  were  tiie  proper  steps  in  the  eircum. 
stance!!.  He  kncu  of  no  better  sys'em  of  localising  a  fault  than  tbe  one 
adopted. 

Crosi<  examined  :  In  Ma^^^  i  ii'  tr  r  tli  y  lid  what  thty  SOOld  tO  looaliae  a 
fault,  and  if  they  were  umiKi-.  E  f  i.l  tin  ;,  relied  ll|HNI  the  afpMraMaaf 

fire  or  smoko  Co  show  where  the  detect  was. 

Ite. examined :  The  link  system  was  precticaJly  universally  aJopted 
becaune  it  wait  the  best.  The  important  |K>lnt  waa  not  the  localising  of 
fsnliK,  but  U  e  maintenance  of  uniform  prosisure. 

ua  tlifl. resumption  of  the  prorecdiii^s  on  Thursday,  OOBBit)  toTln( 
addrca^d  tho  jury  on  behalf  of  thti:  Ivspccti^e  ..'ient?, 

His  LoHIlSHIP,  in  summing  ip.  puiuti  J  ul  t  i  ihe  jury  tl;a'.  Ih':  luei. 
tions  of  negligence  and  nuisaoce  mtut  kept  diiillaci.  It  was  no  answer 
lo  the  thaige  of  creating  a  nuisanov  to  say  that  you  had  not  been  nei^- 
gent.  On  the  question  of  ccgligenco  tho  joiy  would  have  to  ray  whether 
the  defendants  took  reasonablo  steps  to  avert  tbe  risk  of  tire. 

In  the  result,  the  jnry  found  that  the  system  adopted  by  the  defeodanM 
Ciinsliluleid  a  nuiaanrs  by  ;ai5?in)?  daiiper  to  pe'sona  havine  premiss 
adjacint  to  the  main-.  ;!i4it  lli<  \  wi  n  |.  ;iilty  of  negll^iineir  m  i  l  i'iin.' 
their  method  of  loealisiDg  and  dealing  with  tbe  taoit,  and  that  when  they 
became  aware  of  tha  fkuk  tkay  did  not  deal  with  it  far  tto  fOipoia  ot 
picventiug  (ite  la  •  leaaoDaUaaisd  |ini|ieir  mansier. 

on  ibeaa  AodlMt  hlal^t^A^aattml  jnicnuiit  Igr  lha  pWatilteitr 
the  agreed  aam  Of  £817.  Ta.      with  ceala, 


Puxon  V.  Brooker  ft  Ooss  (Ltd  ) 
This  caae  again  same  before  Mr.  JoeticeFarweU  on  Friday  on  a  motion 
by  plaintiff  tp  agfoint  a  ttcaivt*  and  BiDaftr  In  a  debniture  holder's 

action. 

Mr  WILKIXHON  mid  Uie  company  vraa  a  email  one  :  it  was  iocor. 
poratedin  January,  1903,  and  ilIKH)  of  debeaturea  were  iesned.  Pliuntif 
held  a  debenture  for  £300.  The  priiu  i[  .J  wti«  not  payable  iiU OotobtT, 
KHO,  but  interest  was  in  arrear.  The  i  < Mjniny  n  i>  unable  to  pay  wafltli 
tho  ftiB  tim'  ''ff""  cut  oil.  and  three  quarters  rent  were  due. 

Mr.  CU/  S  N.S  II.\R1>Y,  for  the  company,  asked  that  the  matter  be 
referred  cliamhcrs.  Uiuhtly  or  wrongly.  Uie  suggestion  was  that  the 
plaiuti0  was  bringing  on  this  motion  on  behalf  of  his  son,  wto  had  btca 
employed  by  defendants  as  a  draugbtoraao. 

Uis  L0KI>SH1I'  appointed  plaintiff's  nominee  ax  receiver. 


ChiUiiaitii  V.  HadfleM's  Stael  Fooodry  Oo.  (Ltd.) 
At  tto  Wail  mdiaR  Aaiii^ea  at  Leeds  on  ^londay,  plaintilT  sued  defeo- 
dents  to  taoovor  diBMMa  for  wronafnl  diamiaaal  and  for  aaiaiy  doe  and 
commisaioB  aaruad.  DarandaBta  walad  ttot  aqy  aalsayor  ooiiiiBisaisa 

wo»  due. 

Mr  TISPAL  ATKINSON.  K  C,  tor  phdntiC,  alatsd  IhatHJaMiV. 

iH-i'.),  his  client  bceonie  .nt  cretary  to  defendant  ooaipaay,  endtomaiAad 

in  the  ser^'ice  of  tiie  compiinv  until  August  last  year,  la  I9i>3  delendanU 
opened  a  London  branch  and  plaiutifl  was  asked  to  take  charge  of  it.  He 
was  disinclined  to  do  so,  but  ulliuiaiely  cmMnted.  Ho  was  then  i  feeirin? 
a  salary  of  fl'Ji.  and  it  was  agreed  that  he  nboold  sUtt  st  11"'-  ^ 
London  m.inngcr.  Ho  had  entire  eintnoloi  the  London  branch,  and  was 
so  succ.-^slul  that  tho  turnover  had  groww  frma  tl'i.iKW  to£iCO.OCIO.  Bis 
cmploywa  increased  his  suUiy  until  i|  saaatod  ll.ooo  a  yiar.  In  the 
latter  part  of  tbe  time  Mr.  QaUmith  had  ta  eomplain  of  men  from  tbe 
Sheffield  oflioe  iotctitriBK  with  his  eutloneie,  ami  eventoally  tliis  led  to 
a  diwi.;reemcnt.  A  clerk  named  Pickerini?  wft"  in-tnietcl  to  see  an 
important  client  lor  whom  work  had  bi-.rj  louc  (or  I  i  tinn  Tri:iiwav  Co., 
and  plaintiff  was  reijucited  to  aecsmpauy  him.  _  Ue  obj«ct<d  to  do  »o. 
and  in  con8ci|uence  was  dismissed  witliOUl  ROtiOlb  »  bioniht  uUS 
ttctiiin  lo  r< cover  three  months'  salary  in  Vm  tX  nottca,  crlain  ooOt 
iiiitoionii  I'.irned  and  damage"  for  wrongful  dismissal 
I'Isiuliff  gave  evidence  in  gup|>orl  of  his  ease 

For  Lto  deienca,  Mr.  W.  B.  WCKBBINO  said  to  was  traveller  forsU 
tnuBwaytradiatccialitiai  of  tha  aouigaBy.adifitlMiot  that  ha«to« 
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nHfr^iifttMi  «nil  ilerclopiHl  iiinci-  li*U3,  whrn  Mr.  iSRlbrnit))  Icfl  fur  r.nndoii 
Ilr  f'iiH  jisrlVnlsr  It'inf  of  those  speci^I'lii^.  nml  on  tlmi  nef<fliii'. 
wi-  chii-^oii  t>:  N.  1  r.iitlon  join  Mr.  tf-ill-'i  .nth  in  a  cfitftin  iritrtrvi'  w 
a!<  to  tlie  Ijisbon  whceU  ami  Mr.  (ialiuMtii  deeUnetl  to  go  with 

witBtM  MtlMitflinBd. 

Mr.  B,  A.  HAOFIBLD.  nuuMRing  diraelor  of  dclMaat  «otn|i»n;, 
•ail]  ^tr.  (^nlbrnitli  liad  no  irvlinical  knowledge  u{  th«  muiufjwturiiii  of 
Ih*.' compnn;  He  <li<l  nut  blaine  Mr  Ualbraitti  on  that  account,  but  il 
was  ni"i>"''arr  Oist  lie  FbfiuM  a's;Bte>i  trfhnieiilly.  Hp  newr  engaged 
with  lilu.r/.in  not  !<:■  -  ■  nd  ininiilc  ic  a  i  11,11, li  In  -  u(i|i'ii',  .il consent. 

Th«  odI;  arran|4ement  wa^  iluii  lirni  slioulij  not  Mnd  aiijone  up  to 
London Mund Mr. (teltataith's  bui  k  Uedateiled  du; circunLstancesi  under 
whMi  Mr.  FIAeriair.  «ho  wa«  kouir  to  Londbm  on  othvr  biisinittn,  wan 
iiirfK-ti>d  i<>  •'■»  Mt  '-nlhraUh  nn  the  Tjisbon  matter  trail  pr.  nitti  )i  m  t  ■  ll>« 
iiiti'i  virwu.  11.  ii.i!  tiut  give  Mr.  rickeriog  an;  inrtriictioiij  t'>  -ndcrtiic 
the  interTi»w«  alon«  Ho  va^  exceedingly  aorry  that  that  matter  bad 
ooeurred.  bat  h«  thought  Mr.  tialbraith  biid  treated  hint  badljr.  He  bad 
ittiU  a  great  rc%>ard  (ur  Mr.  Oalbraith.  who  wa*  a  good  bu»iu««a  man,  and 
had  euorn>oa<)Iv  increased  the  tumorer  o(  tiM  ImmM  biMillMt. 

Bi«  LOUDSHIP:  Don't  70U  think  it  w«t  »  vwy  tDiall  ttklttr  to  tom 
him  of  f*ir  '    Nut  aft/T  tl-.r  rtiy  ho  Ir.  .lid  mn 

0;lnT  r-...l(  :.i  ,•  Ueii  i;iv>  ti,  tht  ji;tv  found  for  plaintifl.  with 

damiwes  to  the  amount  of  three  months  Kalarj  {XiiO},  plua  pre- 
viMMV da^Mid £M  wimniiiwiftii^gttOl  in  all. 

Ut.  800TT  VOX.  K.O.,  raisad  the  <|ue«tuia  ol  (h«  bnatb  o(  ag^w- 
roeot.  under  which,  he  coiiiinded,  Mr.  Oalbnilb  HTM  Mwnd  lor  iw 
r«ui«  from  being  conocrovd  in  tlie  nianufaotOM  or  ol  iMI  f  iMligTi, 
i>r  from  divulitinff  the  lirm's  trade  Mcrcti!. 

Hin  I.OIlli.Sil  1 1'  u  i  the  old  agreement  could  h^i.i  v  appl/  in  the  new 
tactf.  He  saw  a  great  chanM  in  Mr.  OalbiaUh  having  gonr  to  Lciodon 
from  being  Fecrctarjr  at  SlMflliM,  nad  11  Hm  Am  bM  niiitMt  to  wMbme 
the  diaabiht.v,  the;  ilia«iU  hm  lim  m  »  anr  igiwiiitat 

Jnilliiimt  ma  Mootdliiil;  |^rw  tor  pWuUf  on  Um  flmiitof -cMid 
vdlMonfhidaln. 


At  Nwrnaatla-Mi-T^*  County  Oonrt  on  fMhj,  Jodnn  an-4<iiwell  gavn 
iodgHMBt  io  an  aoUon  bmiaglit  a«aln«t  Ihe  Corpanttion  by  a  passi'ngt'r 
for  dainagoi  fur  injuries  received  throuj(li  l>i,hig  jerked  ufT  a  tramcar.  At 
the  time  plaintiff  was  .-ilanding  on  llm  footboard  after  it  had  passed  the 
Klcipiiing  (ihrr,  '« >ier«.  ho  •IhMod.  b«  bad  told  Um  «MMidu<itor  be  dwind 
to  alight  I  h.  I.  !cnoe  wM  tfut  Im  ■tTC  MO  oOu,  •oj  tM  to  •Hcbt 
af  the  car  was  uiovio^. 

Tb*  Jl  l>Og  said  ba  iMotilVilitoMii^tatiliiMtMakow 

thai  gave  him  a  elain.  If  ba  had  (Iwii  an  order  wilb  »hi«b  th«  ^on- 
il  iclor  did  not  comply  that  did  not  juatJf;  him  in  remaining  nn  the  f  >f>t- 
hoard  alter  the  car  increased  KjHird  on  passing  the  stovfm.h'  (hiee. 
The  footboard  wa-t  a  place  wlien?  a  paitsenRFr  had  nts  right  to  travel, 
having  due  regard  10  his  own  ^«(i  ty  and  ih  li  it  ility  ol  Hi*  Corporation. 
It  was  common  fur  peoplv  tu  travvl  on  it,  but  he  thought  thi'j  mu»t  occupy 
Uia  MOM  |iMitki&  paopto  wbo  triad  togat  adl  wbUa  tha  ear  «aa  inavb^. 
Thajr  on  tlia  teetbeard  at  thtir  own  risk.  He  fcood  (or  defandantt. 
m'.tb  costr 


Acetylcna  Oas  and  Elaetric  &mcltin<  Oo.  (Ltd.) 

Mr.  .ItiJlice  Huvkh'j  on  Tuo  idajr  dinmifsed  the  petition  of  J.  W.  Hnpwood 
for  winding  up  on  the  ground  of  the  -Mnl'iir  M  of  creditor  s  debt  (C'Jfi). 
h  KHA  not  <his  Lordship  said  i  the  piacn"  <  il  .iie  court  to  make  winding- 
up  orders  for  auch  irivial  siuus,  although]  there  was  ^urisiuittoa  to  wind 
■p  lor  arnaUar  aooNu 


Airdria  Town  Couocil  v  Airdria  &  Ooatb.Hd^e  Tramw/tys  Oo. 

Kboritl  Ma;ken!ti«  has  given  judgment  in  this  »;tioa  which  was 
braugbt  in  Iba  Aiidxia  8aMll  UaU  Oaort  by  the  Couuail  to  aaaofer 
£8.  Oi.  Td.  turn  tha  Atidito  A  Voatbildgc  Co.,  expeiuM  ioaanad  iu 
clearing  away  accumalaliona  of  anov  in  tba  atraat  oaoaMl  bf  defandirs' 
usi  of  n  snow  plough  during  a  b«avy  fall  of  snow  an  Dw.  10  but. 

The  8lierUI  decided  in  favour  of  the  Council. 


Tnllty  Vtm  Acdddil. 

Janice  B«m^,  eotUer,  aoad  A»  fiattarfca  Slaetria  TraetUm  at 

Htaffordshire  Asoizes  laH  wk  for  dMMMW  for  toimJiCS  laotivcd  bOB  A 

iiv.'  trolley  wire,  which  had  (Bilen.  and  with  wbHh  phtintiir  cane  in 

conltd,  on  ,\}-<t\]  W  !«»t. 

1 1 'f.-nd-int:- nl«!ii'lfil  lh:^t  t'vfry  r-.'ii^iiuivbl.:  prt. liini  I  ctn  takfvj 
tor  the  safety  of  the  public,  but  the  jury  found  for  plaintiff  for  ZnOi) 
djMMgaK 

Coatoma  I>aciaioiu.--The  Customa  aalbonties  of  New  Zealand 
liiiv  tt^lixedtlie  rate  ofduty  ieviable  on  lay'Oato  and oabiaa for  electric 
t  nun A'Ava  (elaaiittad  aa  irtunway  plant  and  nHrtcrialj  at  SOpereent. 

ud  viil. 

The  Japaiii  10  uutUuiities  have  iiicrt>ibi«il  the  duties  upon  electric 
ligliltnfj  Bppar.ilriti  and  iiistruinentfi  or  \r.'.vti  thcri  of  hv  fi  per  cent, 
ivu  '  il.,  ■.}i-.iL  j\  increasing;  the  Ju;>  i  i  1.''  (k  r  i  i  iii.  l  iu  tluty  on 
U.'lephunes  and  parts  tli^reof  has  iKxn  &iiuilti4  l,v  iiit,it;<vii«<l.  Tho 
datjr  on  itnpnrtcU  telegraph  polen  hoh  l>een  increa.-4e(l  by  10  per  cent., 
making  the  duty  SO  per  cent,  od  vol.  Thcsv  invrcosc*  arc  lUMle 
vndar  wttkMi^  of  tba  tow  of  Doe.  98  laai. 


MUNICIPAL,  FOB£IGN  ft  GBNSRAL  NOTES. 

APFOINTMEIITS  VAOAKT  AND  FILLED. 

lA)ni)oii  County  Co«mp)l  reiinirc  two  iliviHionul  iiisptvlors  f.nt  i'OOO 
pi^r  annum,  rising'  by  fir.nnal  iiR-rriin  r-.t«  uf  !.  i">  I'HAii,  onv 
iwaiioeainc  '<p<»rinl  <]niilil';f;itiniiB  in  1  m;U hi  iiiivtics  and  science  and  the 
siccoml  11;  l<  i.-hii..>lLij;\ .  iii.-liiili;!^':  i  Icfirii.-id  iind  luechiuiical  cii|?u<ei.T- 
ing ;  nU.;  un  ini].i(i'.i)r  fi  iv,.[Ki  luui  iiiut.^il  work  At  £400,  rising;  lo 
iT.iNi,  a::.,r:,  l.\  ID         .\pi  il  1. 

Pii(Is«>y  Coriiomlion  rc<]Uirf  ait  (.•ltH;ti-iriHn  to  take  cbama  ol  di»- 
triboliag  maittt,  motofa,  Ac.  Applicatiana  bgr  6  pum.  Slal  fiial. 

Salfurd  'rratiivvuys  cotiiniilteebave appointed  Mr.  Gea.W.HbUlDnI, 
utauogcr  of  the  Corpuraliuii  tratuvaye  in  auccession  to  Ur.  B.  Hattmi 
who  ia  leaving  for  NewcneUe-ott-lTiiB.  When  the  qnoatimi  of  tlio 
nmnioipaUtAtiioa  ol  Iba  Salfoml  tnyuwajni  araae  a  niaeial  MmmittM 
wa.'.  nppoiiitod  to  eanaider  tba  aubject.  and  Mr.  llolford  waa 
nppniiiked  tbair  aoeretary.  Tba  eonuuittoe  afterwords  luado  him 
clii)-(  asxto'unt  in  tlio  now  traiuwiiys  dopadniiant.  The  eonuuittoe 
recouiineinl  that  llic  cuininencing  salary  abaU  b«  JCWO  par  MUMin, 
inerateing  lumuaUy  by  i;'>0  to  X500 


EDUCATIONAL  N0TI0B8. 

Apptamtteos'  TeohnlcAl  Edncktion.— Meeart.  %'kkera.  Son  ft 
Maxim  bavo  ovar  700  Mncentioa*.  balf  of  vbon  attend  iSarrow 
Tichnieal  School.  Tho  aireeton  have  dediled  that  ui  Aituro  all 
iippreiitict's  in  tho  en;;inf>ering  and  onluAnoc  departments  vvill  bL< 
rc<niirr<l  to  paM  (•xiiiiiiiiations  in  nlgnhra,  );iinaietiy»  *C.»  and  will 
be  Advlfcl  to  attend  the  technical  icboal.  Suoccaiaa  gained  at  the 
school  will  entitle  an  appmntlee  to  an  ioeroiMd  «Bge  and  a  ndue- 
tioii  of  vv'orking  liouin. 

East  llani  Technical  College  WOO  Opened  by  H.RH.  tha  Fiioea 

of  Wales  on  Satnnlay. 

Actoo.— In  the  eattmalee  for  Uio ^car  ctidui);  UUt  last,  urovision 
i<.  in  .  i<  f  )r  nn  ■ntlnipatod  dnOoioiiey  of  £560  on  iho cwotrioitjr 

iniili-ittvkii  (». 

Argentina.    'I'm-'  "l^-.irA  liI -.l  i'  Uivu  riui.'"  -i:u.'s  ; 

i^.'.ouu.UtXI  m.n.  ^nearly  all  iiubsciii>e<i  pri-.utelyi  ie  the  authorised 
capitAl  of  a  eompenj  recently  formed  to  conatiuel  and  work  ileeltio 
tramways  betireea  !<l»Dth  Ii*rrai-a«  and  .\ndrogue. 

The  Navy  l>rpattincnt  has  dociilcd  to  erect  un  electrioily  geoeiating 
station  at  the  Military  Tort  (Buenoi  Ayrol  to  supjOy  current  to  veascls 
in  pnri  in  nrt1»T  In  ribvjut*  thf  ccnxiimpt-qa  of  fuel  on  boarl  fur  ruiiiiitig 

Cni^nv-J  SM-.l  <i'.nnni'i-  ■.^^lL^-t  ill  poTt 

The  I'nited  liiver  Plate  Telephone  Co.  hart-  received  a  concession  tor 
jouing  np  their  Boenoa  Ajree  and  jkaario  Ihae,  the  votk  to  ka  OdU* 
pleled  in  tiro  yeaia. 

The  Civil  Appeal  Court  hivi  oonfinnAd  (he  deelalon  of  the  lower  ciurt 
ordering  the  puyiiinnl  of  $i."i,36a  S7  gold  by  the  Compoiiia  Mt  iuiina 
Tranxatlantica  de  Klectrieldjul  tn  Tii:™^;  Syrp*  Muiiici|ialiiy.  The 
amount  was  claimn)  <-  .'ktveai^  of  u  t.ir.  ct  por  cant,  upon  the  chjirge 
for  current  supplied  by  the  company  to  the  city  tramway  eompaniea. 
Tiie  defence  waa  non-liabiUtj  aa  (be  eanant  in  diepoto  «aa  daliwed  in 
the  company  's  power  hoose  and  tranimltted  thenee  b;  eaUaa  owned  by 
the  trsiiiway  companies. 

Messrs,  Sanycr  <t  l,acrozt,  wli  1  1..m  u  uni  v.i.m  for  tramways  to 
connect  bucnoti  Ayrds  with  the  western  suburti'i,  arc  op^eiog  the 
application  of  the  Buenos  -Vyres  <V  Belgrano  and  Bwal  Tiamway  Com- 
panies for  authority  for  cxleoaions.  If,  however,  the  cMUpaaies'  applicji- 
tiun  is  gronteij,  eootpolesty  running  powers  over  these  lines  will  be 
sought  by  Mcxsm.  Hmj^dt  L«cro;:e. 

Thef  :m  10  tramway  coropanic*  «1  v/ntii  in  Bucnoi  .Vyres.  and  the 
pa--onRi:T-  i  ;um(  J  du:  1  ''n  I  iiuinli.  r<'.l  '-L'.T  I'l.  l  '>2  on  the  electric  lines 
Isgainst  01.670,749  in  1903)  and  fli.HS'i.Hv  on  the  horse  lioet  vagalaet 
71,(Ma,SM).  Tha  laoeipto  on  tba  alaotrie  IbNO  weia  (MS.MC'M  tt.8.,  ta 
IWt.  iwaiart  VUjnWI  hi 

AqrtaB  U^UIVt''— Ohmmal  (Iraland)  Aaylum  eommlttoa  hnvo 
deeided  to  light  the  aaylwn  daetrically,  and  bnTO  Mcepted  a  aebeme 
prepared  by  Mr.  L.  ,T.  Lairlee>i  of  Douln. 

Aiutnla8ia.~-^Vs  the  Oovomment  of  South  Auitralta  lute  failod 
to  oooM  to  an  agNamaul  with  tha  tnmmjr  MupaaiaB  to  tba 
price  to  be  paid  for  tbeir  uadaitaMnn  tuMur  the  Tnmwaya  Aet, 
1U04,  llio  cutcptnies  have  been  invitca  tu  ap|>oint  an  arbitrator  to 
act  for  thciu  collectively. 

Kalgoorlie  F.lectric  Power  v  T.itlititi^*  Potpn.  KavL  mtered  iuto 
an  ogrecuieot  with  tbv  llosi  iH  I'k  ir  l  f jr  nn  >'\tl^n.^iMtl  of  the  publil 
lighting,  and  bavo  secured  powvr»  ki  supply  eoirent  to  pti?ato  eon- 
suroers.  The  cbargee  for  current  (or  private  lighting  ViO  hO  Td,  Mr 
unit  up  to  SOO  units  per  month,  ftd.  up  to  HOC,  andSd.  OVOT  WD.  rtt 
motors  up  to  I  ii.i'.  7il  uer^onit.  over  'i  a.i-.  id.  per  unit,  tor  less  than 
800  hour*  per  month,  3M.  up  to  000  hours,  and  3d.  over  COO ;  minimum 
l'i>.  ptT  Ji  r.  per  mootb.  I>i»counbs  of  "i  jwr  cent  ofT  miilivo  power 
accounts,  and  10  per  cenLclT  lighting  ocroui  l^  sr.'  pruv:i]ifi]  f  n. 

At  tiulijaee  tW.A,),  a  leten-yeM  old  mnnicipaiity,  tha  supply  of  eleo- 
tiiai^  waa  ttaitad  with  50  eonwew aightoan  montbaaga,  ThcMan 
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IIOW2S0  <»Qfunicr»,  «nd  Ui«  untieiukiiig  it  pftyiiix  all  expenscF,  inclutiaiig 
intereil  and  <iu>kirg  fund  ehtrgt^ 

Baildoa.— The  Council  Ituvc  lU-cidtnl  to  Apply  (or  n  pioxisional 
eh  ctric  lii^htiiif;  ord^r. 

B&rUAloy. — Tlif  toit'i -  il  t  ti  FrM!«v  deciiU'd  to  apply  for  n  loftii  of 
X').  |ii:i  foi  r\tensii<n6  ■(  llii  >  lu  ll ;til>-  undcrinkin;;. 

Uarn^lti)'  A  llisttioi  Klectric  i  faction  Co.  rcoently  appliel  tor  supply 
of  currvnt  at  l  a  m.  iiitt«ad  of  ii,  and  it  waa  a«rc«d  to  complf  with 
tiii  requcut  on  conditioo  that  tlk*  cvmuu) j'  recouped  th«  Corpofation  (ur 
My  addilionaJ  cost  thersb;  aOMUUMKa. 

Bmnondwy  (Iioadiin).— With  mpiul  to  tUv  pruiKMiU  i^^ficndi- 
Inre  o(  X6,1W  on  inaliixateariiWM,  A»  Hiimim  eomnultee  reporteii 
on  TuMdsjr  thai  tliay  hiA  miy  pumd  m  MtinuM  for  for 

tliatribntorB. 

A  diacutNion  looli  plao<'  on  a  ni^ammendaUon  the  .imc  n  inittM 
that  lh«  chart'''  fur  stm  t  Mphtitjpr  \te  at  the  same  rate  ihat  racentljr 
adopted  for  kII  lai  -  crii>un/>  i  :<  i^Md.  p*r  unit  up  to  300.000 onlta), Mqr 
txeeta  to  b«  charged  at  '.id.  p«r  unit,  inatead  of  .Id  as  now. 

Ultiaalaly  tka  eonmittM's  naonuMadation  waa  r»j<>cted. 

The  cleelriail  cngiaeer  rabmitlcd  a  n^rt  on  tlM>  eict^^.i  6f  eipeaditurtT 
•terthe  ectliitaie  on  itiaina  in  connection  with  the  Hothrrtiitheeztenaion. 
'Ito  total  c<>»t  of  «xl«OMon  witt  £lH,<rU.  1  la  tid.  com  parr  d  with  the  ealimate 
otJCIl.OTx,  f  x<>»^«  f  filH'i  IH  fUt  Uf  that  amount  £2.»i5a.  12k  M  fiR'l 
been  pasffi  '  ;•  tluj  <  'funcil  far  work  invu'\fd  in  taking  the  main'i  iicrn.,', 
the  Surrej  and  Lavender  doclis,  ieaiing  £4,:t03.  IM.  9d„  vhicli  waa 
•Monnlcd  for  bj  (1)  thi  Mnge-ited  conditions  at  tt«  iDOlmiijr  ty  auias  of 
dUftrent  witliantlcot  acetnitating  placing  th«  «o(h  mtdiir  tm  imdwsy 
at  gre«t<T  i-xptrni*  in  opcninu  up  and  reinstating,  {'i)  to  extra  depth  of 
trenching  rmiiiirrd  to  cirar  mains  of  other  authoritiea.  (3)  to  extra 
labour  and  tackle  cntailcl  in  fiipporling  the  large  number  of  p'p':-- 
ei(ios«d  in  the  excaTatiij]>.  I  nuitj^'  u>  lirsla'.iuii  in  the  lun  of  conduiu 
to  ele*r  the  cxces:>iTe  number  of  pipea  aad  oll>cr  olMlrUCliona  louad 
«k«n  txomUnc.  •  Ittrg*  numbMr  of  axtm  iNricfc  chiuabtta  haA  hiA  to  be 
pnvMed  BO  a«  to  avoid  a*  far  a>  possible  the  oat  «l  ihatp  li«t»dt.  (5  to 
extra  InKnor  rtitniled  in  pulling  in  the  cables  wholly  by  mannat  power 
iri.it«ad  ot  i  ;.  » ini'ii ,  s.j  aa  t'j  decrea-i*  the  rir;k  of  abrasion  o!  ihe  iii?Llalion 
in  dravioR  litem  Uiiuu>:li  li.e  1:<'i:ii'.  in  the  cunduit«  wbic^^  wtn;  iiiiii\oid 
able.  During  the  earryini- ij  jt  of  the  work  cxucfHivciv  wcl  wcallu  r  »•»- 
experienofd,  which  aeriuMslv  iiiU'iftic'l  with  the  progn'-s  u!  upcrution,. 

Bainley.  — Tlif  piL-o-nt  lir..ilic:.il  m  i»r  c;iiiii:.i  til  a  k:l0M-  lU  ihi.  <'iiil 

of  March,  and  tlie  Jlit-ctrauji  tjunjiiuUcu  [tiK>a  iJitU  on  tine  pnctM 
ohtiiaad(l-7Sd.  per  unit.)  fur  traction  supply,  -Id  for  lisliliiiff,8d.and 
U.  for  motors  and  3<1.  for  public  liglitiog,  the  net  pronto  will  oscced 
£10,000.  The  committor  rcoomtuond  that  the  tramw^o  bokllowed 
a  rebate  for  the  year,  makioK  the  prio«  1  ^d. 

For  tha  coming  ynar  the  chaiKt  a  will  be  as  foUf.w.- ;  Tramways  I  l-'id 
per  unit,  prirate  light uik  lUt  i&t,-  ol  :<  ^d..  public  liLdii^ni;  l}d.  aod  motori! 
Ijd.  tor  first  hour  aied  Id,  ufb  r.  Ihi.t  will  bnr.f;  thr  tiYrragf-  prtct 
per  unit  sold  to  l-7d.  and  ihi-  ml  prulit  bj  JCt/XW,  aftur  allowinR 
ii.SOO  lor  depreciation.  Xhe  above  chant^cs  lue  subject  to  lU^  approviU 
of  the  Cuiintnl.  and  a  lircly  attack  ii  expected  from  the  Tramwuys 
comniilinc,  wl  ii«e  contention  U  that  the  reductlonit  sliould  all  ba«e  gone  in 
their  faTour.  The  committee  ha*  decided  to  purohaae  further  plant, 
ic  eluding  a  SOOkw.  generator,  boiler  and  condensing  plant. 

OoIWTB  BV-— The  Coim.-il  'mvn  rc«-iiiilLil  n  rfsulution  to  light 
the  promenade  bv  gas.    Id    n  .     ^jhlin^     to  ht- iid;j|:.tcd. 

Oorpontioa  OAeialt  aad  Cofioaltiag  Woik.— .\bcnl<>en  City 
Council  oil  Muiidur  passed  by  'iU  votes  to  10  a  resolution  proposed 
h\  I?fi:tir  H  xitli  ■'  thitt  no  Corporation  ofticial  be  allowed  10  ODljuo 
l'ii,f.s-.iij:i,i;lv  ill  wol'n  iilln-r  than  that  coniioelod  with  tho 

I  vJ.-pvKtlluU  utikaa  Hllli  ihi-  <':i'i~i.!nt  id  [hr  CfHltieil." 

Oovmtiy.- -The  otlienl    ias|i.TlKiM   id    tl  \ti  ri>iuiii'   uf  tin- 

Coventry  Electric  Traniwity*  Co.  s  s.\  d'  iii  tcidt  jd  hm.  un  Tuesday. 

Dalkeith. — .Application  is  to  be  m  uli  for  n  j)ro\ isiumd  order  to 
incorporate  a  company  to  ronHlriict  tlBclric  Ii4uii\mi\  i  !>i  twecn 
JL.ibi'rtvi:i  mid  1  i:ill»(  itl;  iiiid  ii.  liomiyrigg  ivnd  Lai:-wa.lij. 

DubliS.  -U  was  rtjiorti  d  to  the  City  Co>!n"il  lii-t  \vi:ck  thiit  tlif 
income  of  the  ICIcctricity  ib  piirtiij'jiil  fur  tliu  pn-t  year  liad  run- 
sidorahly  exceeded  tlic  cstitiintc.  and  as  a  lurthcr  increase  Wtt«s 
•Jtpected  doling  the  eamhi|r  jr*Ui  it  would  be  mmmuKy  to  make 
any  call  on  the  rates. 

Sfr.  fiwin  (cbaiimaD  el  ttie  BlceUio  Lighting  committee)  said  they  had 
provided  in  the  eatinutlee  for  taterett  and  sinking-fund  charges  upon 
fao.OOO  whitfh  ■■\>)\:hi  hr  tfient  later  on  the  extension  of  theclettric  lighi- 
ing  in  the  old  cilv  nrra  I  j..  income  of  la-l  I  'l  i  tnl  i  i  nm.rl.  r  wan  £1.000 
iu  exced.i  of  the  corn  -j^-nd  quarter  -f  l:'ii.(  Itwui  intended  to  reduoe 
Mir  price  of  cuntnl.  nulu'ily  tot  i-ii/  i  i  ;    .  .  i 

Dnsdee  Broajbty  Feny  Tramways.  -Tho  D»iuli<  A^hciiiti-r 
undentanils  tbnt  in  .ii...'i  rm  i  ts  Im  , ,  b. ,  n  i.  ijniitly  complctc-d  for 
the  fonualiou  of  a  compjiny  m  wou.Hiruct  the  l>iind>:V'ljrou<;hty 
Feny  aad  dietricl  Iraiuviav!'.  and  thut  roMtracln  Imvc  bi^cn  cnt('r<'<l 
imo  with  anelectrical  fJiijinci-ritig  linn  uiiioiuiliiig  to  ncHrly  X^'U.OOO. 

SkoUr.— In  m  report  jii^t  pn  ~i  i.;i.i  i  to  the  Electric  Lighting 
ConuniUee  by  the  cii.v  clLotricuJ  m  ^■iri'jcr  (Mr.  U.  I*.  .Mtinro)  it  ia 
etated  that  the  coet  of  generation  lor  the  past  vcar  would  coiuu 
within  the  eatimaled  figures,  represeDling  a  liiviiig  of  £1,000  per 
annmoi  with  an  incMaiwd  ontnnt  of  10  peir  cent,  fntenst  and 
linking  fima  wovU  be  met  without  M  from  th*  nitee,  aiiJ  the 


rMi.i  Httppty  for  trivtnvva^'e,  motors  and  lifting  already  secured 
w  Id  enable  Iho  imdortaMng  to  meat  dl  Uo  liaMlitie*  in  the 

eoiiiinf<  yciu:. 

The  oommittaedanot  adviia  the  Oouneil  to  inonr  the  expense  of  aa 

independent  leet  ef  the  new  taaiihiaery,  tot  fatTe  remlved  that  the  elee- 
trioal  engineer  be  required  to  report  a-  t  <  tv,.  '  tV.  irn^  e(  the  wbol* 
et|aipm<'nt  as  soon  as  the  work  is  comr.  r  i  { 

Electric  Lifhtinf  of  Mioeni'  SweUUigft.  -  Mo»xr«.  r<Msr-  \ 
I'lirtiicri'  have  prepareil  a  scheme  for  the  electric  lii^htin);  of  the 
miners'  liooaes  nt  \Vr»trrHo?;sr<)  nii.^  F.ih  Collitry.  The  firm  wnll 
wirtj  each  dwelluij;  pi''j\  iilcd  ilu.  iu  i  cs«,<ny  :;u.-irauli'f  i'^  Ifjrtlicoiiiini;. 
A  cotumittcc  has  bueu  Hppuinlod  to  canva«s  the  district,  aud  at  Uie 
same  time  the  company's  ropreeentatlTa  (M K  T.  Faaieain)  i*  ooUeet* 
ing  information  ns  to  cont,  tii. 

Electrical  Exhibition  at  Holboro   London)    l  .ui    :  n  if 

the  . Ai'.ibit.^  at  this  well-i  lu;  iiii-<'  1  ilinpliu  id  idt  i  iiu-al  ,uc«'Swin-« 
ivill  Ii.'  fiiiiiiil  on  !i  pri'viijii  -  . 
lUctricil  Exhibition  at  Paddiajton.  -lb  •  m  a.l\  uh-ox in  tlii> 

a)i|dii':r.u>]i>  of  I dcsdrifily  !.>  iikmIiimc  druiiii;  and  lillior  p.iu-T  pur- 
i«jiM.-ji.  the  liitroiiiKUoii  oi  a  %ery  eiltiiiavv  of  high  class  litliugt 

tor  electric  lighting,  the  development  of  iiitt'rior  and  exterior  IIAH,- 
ing  by  arc  lamps,  the  introduction  of  new  typed  of  Kemet  and  oflief 
special  Anna  oC  electric  incandescence  lanipa,  and  the  ganemlly 
iitilitaiiaa  nalnreof  many  new  applications  of  ftlectricity  to  domestic 
aiiil  industrial  piirpospa,  have  amply  justilii-d  (he  promoters  of  the 
various  cxhiliitions,  local  and  otherwise,  which  have  taken  place  of 
late  w  ith  theobj«-cl  of  dispkvingthe  advantai«e»claini<Hl  for  the  late  st 
ftdviUK'<-Jt  in  electrical  plant,  apparatus,  iiistruiiK-nt^.  accessories 
fit  d  >inndi-:(<.  Willi  n  vif-w  to  making  these  iwlvaiit-'i^'f*  known  in 
ihi-  iiN|M  i:,iM  inrav  ■•.(.in  d  by  the  operations  of  the  Metropolitan 
Kill  ;rii;  Suii]ily  in  ilu'  W  «>'»t  of  I^)ndon.  the  company  recently 
dcctilr  l  tl!  tuv'iiiiis.'  an  <  \hibiiior  of  a  very  interesting  character  at 
tjuecu  n  road  Bathii,  Hayswaier.  London,  \V.  Thews  premises  ore 
centrally  situated,  and  the  exhibition,  which open8t04nO(«MV(8atnr> 
davl  and  remains  open  tiutil  April  8,  promiaea  lo  ha  of  ooniidorahle 
intoreet.  It  ia  vary  eaiiafitctory  to reewrd the  andoabbed iueeeee  of 
tlie  ehelriaal  athihBloia  aAidi  ban  bo  hold  in  the  London  dirtrieta 
during  tii«  |W<t  lew  XBQBtha, 

BailUtiOH.— Vnneedea  Cotin^  are  awoHnning  if  the  Local 
Uovemment  I)oard  will  sanction  expnndituro  in  oomiecllon  with 
the  proposed  exhibition  at  Olytiipm  in  the  autunio  prOUOtod  by 
the  National  Elcctric-ol  Manufacturers'  .!Vs»ociKti<>n- 

An  electrical  exhibition,  organised  by  the  Salmb  iry  Kb  i  tru  I  ii;lit 
*ni!  Stipply  Co.,  is  t*-  h,-  luM  at  the  County  Hall,  sjalisi-  ii  .  fi  r  -ii 
di,\  i.  riimmcncing  Apnl  :;. 

Ar.  i-\hibitinn  ofi  b  i  tru  al  ikpplianace  and fittinea,  promoted  by  thj 
S'lli;!!:  idfi'irir  Supply  Cij.,  »a»  opened  at  Siainfard  lael  week.  The 
prohls  go  to  A  local  intiniiarv. 

A  cix-days'  electrical  exhibition  was  opened  at  tho  Madnt  Kill. 
I'rome,  on  Monday.  l*h«  ehow  waa  organieed  Iqr  the  leeidetit 
elei'tricul  engineer  (Mr.  F.  M.  Miebol-)  for  the  Urban  Elecirie 
Supply  Co.  A  good  variety  of  eloctiie  light  tittinj^s,  molon.  lamps, 
doiiieslic  applianeea,  X-ray  apparatus,  iic,  is  on  view. 

In  conneetioa  with  the  Litrge  International  Exhibition  to  ba  hold 
during  the  auninier.  a  cotmiiittee  has  been  fonued  to  aid  in  aecuriug 
the  representation  of  this  country.  I'iniia  aiid  persons  who  de-.ire 
to  parlict]mtf  fh"*:!!  make  iinmediato  applif-itinn  tp  \h>-  H  ^n. 
Cnmroissiiin.  I  I  i.  ni  ..il  for  the  Cnited  Kingdom,  Mr  Imn  Knal'w 
1V»,  Hiickin^-iiHiii  stio  I,  London,  W.C.  The  li-t  ui  aptdicalion* 
will  rla.si'  i.M  11  (i-w  dny.H  ^ 

All  mlcniatioiial  i:sliibition  will  be  hf>ld  at  CluUtcbordi,  Now 
/.ealnnd,  toward*  the  end  of  19fMS.  Mr.  T.  E.  Peinna,who  b 
connected  with  the  exlubitioii,  can  be  commmiMled  wiih  at 
Itt,  Victoria^tnel,  London,  8.\V. 

There  la  to  be  a  Swiss  National  Ksbibitlon  of  aotomobilei  and 
similar  vehicles  to  be  hold  at  Geneva  bvm  April  129  to  May  7. 
Uulv  Swiaa  manufacturers  and  tndon  in  SwitrorUiid  selling 
foreign  nrodnctitnw  wiU  be  aUowed  to  pertieipate.  The  idex  is  to 
hold  a  aunilor  ihow  aaamlly. 

Hacknoy  ((KindonK— In  framing  tlie  eatiiilatca  for  the  en&uing 
ycjir,  the  I-'inonce  coiiimittc-e  ha\e  deeided  that  to  the  expsnditure 
of  the  eleetrieity  undertaking  there  ehonld  be  added,  for  deprevta. 
tion,  an  aiaonnt  etftud  to  1|  paroent-  npon  capital  outlay. 

Baaley.— Ur.  W.  Adams,  chief  aeeistant  dectrieal  en:?i<ieer,  hrt« 
been  granted  as  honomiittni  of  90  goineas  in  respect  of  extra  work 
recent!  V  thrown  opoo  bim  while  hi  teiapoiary  •barge  of  the  elec- 
tricity uiKlertaklng.aad  liaa  aieo  heeo  iqn^inted  deputy  Coipoiatioa 
cleclrical  engineer, 

Haawoll.— Ealing  ConneD  hare  offered  to  give  a  sttpply  of  elec- 
tricity in  bulk  to  Haowell  in  abjiit  MX  moothaat  2|a.  per  unit. 
I'.aliiig  Coum  i!  is  not  prepared  to  take  oter  the  wholaof  Haowoll 
Coniicirii  electric  lighting  rosponaifailitica. 

Harrogate.  The  Lighting  conwiitlae  reoouHDand  that  the  chii«e 
for  current  for  lighting  be  reduced  from  fild.  to  M.  par  unit  on  the 
flat  mte,  the  Aret  hoor'a  luaniiaooi  domand  efaaiga  cainaKHng  atod. 
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uA  tM.  QdiInA  of  9|4.)  p«r  lait  •Awr.  Xa  Aioiiwine  ^mm 

Aid,  KoRTt'M'  auKi;Mted  tlx  maximum  demanil  sjsUmb*  difcOotinuod 
■rid  difcODuts  be  allowed 

C'^uni-illrir  HtNT^rr  r  .  affff  tirr  If  the  Home  for  IncuraUea,  commentei^ 
upon  uhat  he  ti  iiiu  J  tljL-  piTvli  \  nj;  liiiliiti'  nl  ui^xlnjiim  demand 
ii^xtrni.  and  taid  lh«  eharg*  pnid  hy  IIiq  Honi«  lor  ouriTDt  fur  the  tie^ 
Vttrttr  «M  mipiiaiagiy  hiab.  wktiMt  la  tiM  MooBd  qwtBt  th*  Corpo- 
ntioo  tmti  Ow  Hobm  £2.  lOs. 

It  was  d«oidcd  to  aak  tb«  oominittee  to  aonsider  the  discontlnoanoa  of 
the  maxunnm  demand  system  and  ttie  adoption  ol  a  seele  of  discoante. 

Hutiail. — Thn  cbairroan  of  the  Kloctm-ity  eoiiitiiittc«  (Counril- 
lar  lloneii)  ha«  aniioniiced  that  for  tho  fxnn  tiinii  thurv  wiik  a  net 
|>rnlit  of  i'117  on  the  ymr'n  working  of  tli*  I'lcctt  icity  iuiderlaking. 
'J'IiIh  ronipareH  i".it)j  n  of  tS>."iO  in  l'Ki;i  I.  n  i^w iiliitlwndinK 

tliiit  1'1,<170  t'Ntna  linil  i\<  mi-l  fnr  iiiten-nt  anil  xrtikln^;  fund 
fliin'KOK.  )W  new  .  ■  iiMiii:i  1  «i  T<  mi  ii'ii.  r.  pRni'nliti^;  llir  c<|iiivul«iit 
of  4,*!ti<i  H  I-.)),  lamjtn.  I  iwiii  ((«•  tia-  *i;>:nil  Ktatoof  iilTiiirx  wii*  Jn*- 
to  tli«-  boroiiijh  elwlrii-nl  cnginiMT  iMr.  K.  F.  I  Vri;ii>fon). 

Ukloy.  Mr.  \V.  Antrobua,  124,  Earl  atreet,  I.ongsight,  Man- 
cheater,  infonus  us  that  he  haa  just  preporcil  a  scbonio  for  lij^hting 
Ilklfy  electrical!}'  by  lueana  o(  a  water  power  ioalallation.  The 
water  of  titw  whattaBtBcuilaiidBlakiid  wiU  he  mti  for  tiie 
purpoM.  Tlw  mwldne  haid  will  ht  Bbont  flfL  nid  sboui  90O  ii.i*. 
i«  availabk'.  A  RmallMck  at  the  other  end  of  the  town  will  alxQ 
be  ntihscd.  and  the  two  plantH  will  b<'  kept  running  nit;ht  and  day, 
the  surplus  current  over  that  reauired  for  lightin;;  the  town  beint; 
Qtilisixl  for  elcclro-cheniical  work  (thcrinic  and  electrolytic).  Mr. 
At"rt)Kti5  considers  tliat  by  this  arrangement  the  District  Council 
will  i.kmn  their  current  for  lighting  iil  a  very  suiall  cO!«t. 

Italy.-The  Itnliim  MinistM  of  PoM  Mil  Tciefnpbt  haa  been 
authori«od  to  e>stablishMI«|iliMiecoimiinui!Mti<in  lwtWMn«aaiiib«r 
of  provincial  towns. 

The  Home  provincint  Jt  it)ii<riiii  s  propose  to  comtmct  ttUiileolric 
railM'uy  between  Hume  and  Civila  Cik«tvlliUK). 

The  Adrinlic  HailwAT  Co.  propose  to  Mttatraet  an  aiiMtrio  line 
betweea  Chinsiso,  Ooit;«  and  Ghtkv«nnit. 

KM4<WiBlt«r. —The  KiddenninsU^r  &  District  Electric  Traciimi 
Co>  bu  aWndoned  the  Bcwdiey  light  railway  scheme. 

Xl^M  Bailway.'  The  application  for  an  order  authori^.:!!),-  tin 
oaoatniction  of  a  light  railwe^-  from  Ackwortli  to  ImmingiDiiii. 
naar  Onat  OiiaMbjr,  «m  h«atd  by  the  Light  Bailw^gr  Caoni..^ 
■toncra  on  TVicoday. 

Mr.  IIa\chvie)>Iii.  K.C  ,  for  the  promot«r>,  said  th«9  ra-lvay  was 
intended  to  carry  paxsengors  nnd  farm  produce,  and  to  provide  tacililits 
for  the  rarrtru'e  of  roni  from  Ti'.infP  vitim't-d  In  the  tat.t  of  Rv.  intnn  and 
Knoili<i>'''y  lliiilwiiy.  The  I  -u?  w.juld  Lc  .'iS  in  Ic-  lui.^',  w.m^il  puss 
lliruuch  a  (annel  un4er  Uie  Trent,  and  would  cusi  ,>ti.uj.n  hum  ;li4.> 
•iMtnoat  iaalaL'ation  I  £.'>KO,000,  or  £11,000  fit  mile 

The  woffinnt  for  tlie  schame  (Mr  BmrroN)  gave  teohn'cal  dstaiJs,  and 
ssirl  mcinii-  of  f7ij  rifio  pir  annum  wns  ftpeclcd,  while  working 
:i.ie-.^  v.-.nilu  uli.iut  HjiI.'  that  iiinnunt  ['firro  would  betwogtho- 
raling  Htatwrni  lie  <ii«l  not  Uttuk  tiiv  proposed  line  would  eoiiiprt« 
with  the  Oreat  Centra'  Kaiiway  or  the  Humbcr  Hailway  and  Dock,  lut 
wciuld  ratbrr  bring  tralDc  to  the  Dock.  Mefera.  Oaoz  <!'  Oo.  were  pre- 
piircd  to  carry  oat  the  electrical  work  tt  the  figures  which  had  b;en 
put  in 

The  CuAiitUA^f,  sfter  Con?n!tii'.iori  '.litli  ihi-  r.'.hrr  funinii-iDUiir-,  said 
the  magnitude  "f  lite  selume  mu-t  I  .'  iij  iiaif  iit  t-  all,  aiiJ  i-nki-l  Mr 
l>ancltw«rtt  to  state  whv  the  oatie  tiiouid  not  be  one  for  I'orliaiueut 

Mr-  iMxcaaaaTa  nii  the  Commiasionen  had  neTcr  rejected  aa  appli- 
eatfoo  on  (ha  sole  ground  ol  msKoilude.  anl  there  had  bi-cn  man;  cases 
of  eompetitiou  in  which  (trc1<'i:<  )i:ul  be«n  );ranted  and  the  Itoanl  of 
Trade  had  not  objeetcd  The  {  re -ooi  n|t(ilicali<>0  wts  for  a  railway  such 
as  the  I.ifht  Hsilwum  ^ct  iiitcudi'l.  i;%cry  |mMt<-  anthoiity  alonij  the 
liiu' ;■  for  clia  s.rlif  inp  to  l  e  -niictionr  1  r.nd  thu  line  would 
not  oODipcte  with  other  lines,  but  would  rather  act  aa  a  feeder  and  distri- 
tator  to  them. 

Tha  OiiitiiiirAv  mbIM  ttat  M«  0  aminiloMn  baJlaval  they  were 
eooRad    ilMiil*  tout  Ibt  etN  go  to  ParllMBtat. 

litlbM  Tha  Ziialian  Tiwmraya  Co.,  an  Enoliah  aniUitalciiig, 
baa  ohalaad  a  wmHrian  to  conatrast  aail  tnttkan  (bolrie  Vtim- 
way  in  LUfaon,  bolvaooltaa  da  Awoanil  tiM  lAiga  da  ilanto  Aiidri. 

ImSm  OnBty  OMlMil.>— Mr.  Allan  Bakar  haa  bwn  elected 
ehalnnan,  and  Capt.  Henphill  Tfoe>cliain«ni,  of  tlw  Highways 

MUUDittea. 

MstnyoUtan  Dittrict  Railway.— it  i»  axpeeted  that  the  new 
elMtric  eerviee  will  be  iunu4iirat«d  htfare  the  end  of  April, 

MMtldl.— The  Council  liavc  accepted  tenders  for  cables,  &r..  in 
connection  with  a  scheme  fur  the  distribnlion  of  electricity  taken  in 
bulk  from  the  Yorkshire  Electric  Tower  Co.  The  following  rhiirges 
havo  been  mliptr  1  Lighting  9d.  per  nnit.  power  9d.  per  unit  for 
tii-'-t  t^v.j  luMirs,  itiiii  Id.  aftar.  provided  the  motor  la  ran  at 
threc-quatl.  r..  full  In  n\. 

Modem  Maaa^eiatat  cf  Indnstrtal  Works    Mr.  c   k.  i: 

KIphuistoiiu  (Miinib^r  of  the  well  kn.  n :i  fiiiu  of  lilUutl  Knjs.i 
delivered  a  most  inttructiva  leeliir*  Ik  fair  i  cr.MMlf  1  mulu-iK.'  r,( 
visitors  and  workp«opl«  at  Ladyw«ll  I'ariiih  Hall,  Lcwishain,  on 


Fridur  arening  last,  the  subject  being  "  The  Factory  of  tiha  National 
Oach  Register  Co. :  Its  leaaons  and  liow  thoy  may  appW  to  tu." 

Tite  iff  turn  luul  been  ovrr  IIm--«'  Amrriciii  '.m  rks  some  Ume  ago,  and 
Imil  bi^fii  SI  lrtiprc8i-rii  •ii'.b  tlir  (r.or)<\  lUI nnitii  results  aocruing  from 
i-iu'  iiiicic  nm\  tiul;  social  luanaiiemeut  of  that  model  factory,  that  hiii 
t'ir:ii  bad  decided  to  follow  similar  methods  at  Century  Works.  Mr. 
Llpbinstone  proceeded  to  deseribe  in  detail  the  American  work*  as  a 
harmonious  whole,  andtbe  rarioas  departments  in  pnrtlcakr,  (bedeieitp- 
tion  beiiiK  complehMl  by  a  ecries  of  beautiful  lantern  slidea.  Attratioa 
was  Ira*  II  to  the  moans  and  mHItoiJ"  ailnptcd  for  saving  time  in  all 
iIirttiM.iini^,  for  ensuring  tidiness,  for  <liniini»liing  watte  and  so  foith. 
K«f  cr«  n  :e  was  made  to  the  welcome  extended  by  the  Ameii«ao  firm  to  the 
army  of  vkHon  wbieh  Aeek  to  mo  tha  eiiaMiiihnMit  and  to  the  eMotol 
practkal  tndalag  and  teaching  of  nteanen.  SpeetalalteaUeowaagifia 
to  the  social  mantAemeot  of  thi  works,  entmst«d  to  various  ouinmittecx. 
which  has  for  it«  object  the  promotion  of  mutnal  respect  and  sympathy 
betwei^n  nmplnrc"  snfl  employed.  Tfu-  ohjcc:  '.e-s'-or:,  flr»in>:nHy 
tauciil  liy  IIh-  AinpriLUn  i_-oijo»m  in  (contiKui  d  Mi .  i:i(iluiistoiii  now  Ikwik' 
gradually  introduced  into  tlie  Century  Work*,  as  it  bsa  ;ilready  been 
introdaeed  in  tbia  eountry  by  seTecal  Anna  whaee  nanieo  wet*  nwntkwed. 
Most  iatereoUng  ef  all,  perhaps,  as  shoiriiig  the  spirit  of  lh«  men  in  nM«t> 
ing  the  endeavoors  of  the  maiias^ment,  w-nr?  the  siip;'i-<l:nn«  put  !nlo 
boxes  provided  for  this  purpose.  Tli^  <■  3u^'ke.t;i'jn .  '»h).  h  rrl.iti'  ti> 
improvements  in  niaonfac:ure,  lintiga  and  similar  matters)  uere  inDreasing 
in  nnmbcr  since  the  scheme  was  first  started,  and  duriag  the  Uat  thsM 
months  some  300  suggestions  had  been  made. 

Ci>l.  II01.MN,  after  tbe  lecture,  expreued  the  hof^  that  the  Aiuerieans 
would  soon  bare  to  oomo  to  this  country  to  lind  the  best  govtmnl  norkii. 
He  also  alluded  to  the.  dirt  j. nUy  of  applying  th-'  "olu  mf .  niitlirinl  'u  l!ie 
lecture  to  faetori<'-'  luRkini.:  ii>>'.  ant  biit  a  nurnbf'r  ut  irti.:i<'F 

Certilleatea  and  priMi*  were  dii>tribut<'<l  to  tbe  men  whose  snrgestions 
were  judged  to  be  the  best  by  the  Korge^tion  Cuminitti^'. 

Mosieipal  TelOVhony.-  Brighton  Telephone  committee  recently 
considered  a  report  by  tlio  town  clerk  on  the  pnrrhaar.  by  tbe 
(lovortiineKt  of  t!ii'  Niilidiiiil  Tcli  plioiir-  Vty  'i  undertaking: — 

The  minute?  i<(  thi-  couimittfe  prfr-entctl  ul  th^  Corporation  meetinK  on 
Thor&dii^  lut  i>tated  ll>u.i  at  thr  recemt  C'JiJcrence  ol  Municipalities 
owning  and  working  telephones  it  was  imanimoa^ly  agreed  that  each  of 
the  oompttiog  mnnieipafitics  should  apply  to  be  heard  before  the  Select 
Ouiuniittrc,  to  wliich  it  i?  iuttnilnl  ine  iv;rf''iiittit  tnt.*ecii  thi-  V'.>^t- 
mast,  r-Opnfr&l  anil  the  National  Trlrphoni'  Ct  slmll  li^  rcffrre  l,  ?.»r 
the  pnrposo  of  giving  such  evidence  as  tbey  may  tliink  iiece-inarr. 
Brighton  cumroitlee  had  rteolred  to  lay  before  the  cvmniittfe  such  evi.  - 
dencc  as  tbey  deemed  desirable  for  tbe  protection  of  tbe  interests  of  the 
Ciirporaiion  telephone  nndertaking. 

Ciinncillor  LnsK'TT  (ebairman  of  the  committee;  thought  the  proposed 
rale  of  the  Vrttbnal  TLlcphonc  i  j  'b  undertaking  to  the  (iovemment 
won.d  preclude  the  iKi-aiUhty  ol  chf  iip  trlephones  in  this  oouiitrv.  If 
n'presenlationa  vert  m^^i.  tu  tb«  i'o8tmast«r-0«o«ral  la  a  fair  and 
'.inpaitial  maaaer  he  believed  that  ooncpssioDs  which  hod  beta  or  Billltbe 
granted  to  the  company  would  similarly  be  granted  t3  the  Corporatiooe, 

Aid.  Catiiikn  said  tn«  iporchaie  masnt  that  they  would  have  no  more  ' 
municipal  tolephooes  and  no  more  cheap  telephonea  in  this  country. 
Brighton  Corporation  had  a  liwrnrse  until  199fl,  and  if  they  wxnt*d  chtip 
telephones  in  Urigbton  up  to  tlicu  ihry  munt  ^upll■:^t  iIil-  i'  _.rporitiaa. 
Tbey  could  give  an  object  lesson  to  the  whole  of  Knglanil  as  to  tbecheap 
prine at  ahlph  an  i«»l<n>  Niliffhiiaa eMikw  oniiU  be  meinUirtnd  Ata' 
modetate  estlnitto  Oie  fJorpafatioB  ware  nviag  tome  9,400  umvs  £4  a 
T'>:i'  «>iii  III  211  year,"  tbatwriiild  amfinnt  to  t'Kfl.OOO 

Natal  Imports. — The  iiu(Kiiti>  of  tiWiricai  tiaings  from  the 
United  Kingdom  into  Natal  in  1004  wore  of  tlie  valiio  uf  jC2l,'iOO, 
compared  with  jHlfiOU  in  l'M8.  The  I'nited  States  lijsurca  were 
£2,600,  coniparod  with  £8.1000,  and  Enropcim  oountnee  J»jm, . 
against  i»!,700.  EVtetrioil  maohinery  impuria  from  (ha  Vnitad. 
Kiagdoin  stand  fur  tKflJM  in  1«(M,  ■gatuii  «»«800  in  )tlQS; 
U.S.,£91,'i.'iO,coinpare4l  with£MrMO;  Eoiopeaneoantriaa,  490,700, 
compared  witli  i  I't  •ji»(i 

Nevcaatla-on  Tyne  The  i.ixiiinat«d  expenditure  of  the  Tntiu- 
wiiy*  cotnmiitao  for  the  year  ended  Mareii  SI,  1900,  la  £188,744, 
againsl  £308,389  laat  year.  Capital  expenditura  on  imw  plaal.  4w., 
fai  eetiuiated  at  JUWOO*  Working  expenses  are  put  d»wii  at 
JUS.aari,  intereit  and  rodemption  of  loans  at  £5f>,iDi  und  con- 
■tenotioa  and  equvBiuii  of  tcamwiva  at  £11,890.  The  estiniatad 
incona  to  J194.787ragali]al  £300,100. 

Obitoary.— We  regret  to  record  the  death  of  Mr.  Tbot.  TophaiU 
Hardaker,  chief  engineer  of  Transvaal  Telegrapfaa,  which  took  placa 
mddenly  on  Tuesday. 

Mt.  Bardaker,  whowaa  a  nsiiveof  Dacham,  commenced  his  telegraphic 
career  in  Newcastle  as  a  l^nmer  ^ith  tie  Kltctri.- A  hit<:tiiittoBal  Tele- 
graph Co.  Snbsequemly  he  wns  in  chiuKe  ol  the  cll  ■  .ii  Alu  u^  k.  und 
when  the  (iovernmeat  i  j  -k  (  •,  1 1  ilm  :i  l  Kmiilia  m  1b70  he  was  iransferrMl 
to  Newcastle.  In  \i<79.  n  fir  n  v.:)lunt<'«rH  lor  the  Cape  serriaa  W«ia  Mkal 
fi  r,  Mr.  Hsrdaker  was  ^Jtclcd,  tinU  he  was  appointed  (0  (ha  ttafRetif 
several  ofbces  in  that  ountry.  Afterwards  be  beotire  superintriident  ' 
of  telegraphs  in  Natal,  and  tliea  ehiel  enginfer  of  Nuuil  teleK'oph".  He 
took  ii  lending  part  in  liiiprnv^fi  ?  trxi.-iting  and  oonstraoting  new  lines  in 

.suutij  .\fru  ii.  an  )  hi  rend.-,  i  viOiisbla  Mrviea  hi  toeowdniettog  tha 

l>-liv;riph}c-  Kjsvems  after  itie  late  war. 

l  i.,'  death  is  announced  of  Mr.  John  Morn-t.  leninr  p  utm-i-  of 
.\«iliiir«t  Morris,  Crisp  A  Co.,  soUciton.   Mr.  Morris,  who  wan  in 
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hU  H:!i)<1  >(!ar,  was  connpcU-d  with  :iniiii  1 1  m-s  fompiuiii^H  eitln-r  )>n)- 
fenitionnUy  or  aH  a  direcUir.  Ilr  wa,*  i*  dnrclnr  of  \h<-  HLir'i"i  Avrcs 
tl  Hclgrano  Electric  Trnii;v  iv  i  i. 

On  March  17,  at  Accra,  \\  est  C'oaiit  of  Africa,  Mr.  JiiU»o»  iloon, 
(or  mam-  veara  with  the  AMwilDinct  Telc8iaphCl»,pMMd  RWltv. 
nt  the  early  a({o  of  42. 

P«ddllI(tOB  |LOBdOIl).--Aii  :u;ii-i-iiii-iit  I'.iiH  )>i  I  I!  ( mui  l>:.>  l»'t'.u  <'t< 
thr^  ItonniKh  (.louncil  aud  tbe  Metropolitan  Kif^ctric  hiipply  Co,  witii 
roapect  to  the  tnuufor  of  Amb«my>mA  generating  itation  to 

Th«  Ooimeil  will  give  the  n»cc<Baty  consent  provijt-d  ihr  chax^'cs  for 
earreirt  for  private  liKbting  are  reduced  from  '>)d.  per  unit  to  5d.  fur  ibe 
Hint  two  vears  and  4Jd.  for  'he  nr  tt  t?:ii  >  vt  at;  that  current  for  tmd« 
liKhting  (inrlading  churchps  ami  th  i  il  i  l  i-  n  l  i  ed  to4^d.  per  unit  fur 
Ihi-  lirxt  two  yearn,  and  i|d.  for  the  it^xtthnx'  yemi*.  eon.ianiereto  havo 
tlie  option  of  th«  maximiim  dctnand  nyttcm.  \Vlicr«  n  fi\e  jmn'  ngtee- 
xaeai  iM  not  entered  upon,  the  charge  will  Iw  ^i.  for  private  and  Sa.  for 
tnide  HsMinBr  The  agreement  compiiBCB  clanaes  providing  that  the 
■tatlon  clWiHMlen  for  the  supply  of  Paddineton  i a  to  be  rnpable  n( 
complete  severance  from  other  giRDenting  <<tAtionB  and  plant  of  th<' 
company,  and  protiwting  the  Coamil'a  fight  of  purchase. 

Penrith.— Ab  the  Local  liovemiueut  Hoard  arc  not  aatistiL-d  with 
rill'  liiutncial  pro«|iectB  of  the  prnpoHed  electricity  workji  they  have 
declined  to  oanction  a  loan  of  X'B,^^)  recently  applied  for  by  the 
Council. 

Poplar  (Condon). — The  Controller'*  department  of  Loinlon 
County  Council  points  out  in  a  letter  to  the  Council  the  deBiriiHili'\ 
of  the  creation  of  a  rp?prvp  or  renewal  fund  in  connection  wuii  the 
ele<'tricity  undertiil inn. 

lo  rrporling  upin  iki>-  Um  Klectricity  committee  stat*  that  andcr  the 
BlMtlio Lighttng  Aet«.  ISa-i  and  imn, k  depreciation  iiiaWMi  tODd  shoald 
iMfttmied  Do4  •aoecding  10  per  eent  of  the  iggre^jrate  MptfaU  cxpendi 
ture  an-l  they  propost-  that  ii  food,  to  reach  at  lea-iit  £ll,(Xio  (theapprosi- 
ni«ii  1 1  ^1  lit  * m-  of  \hr  liirKc  generating  dfU)  1>«  fonned  by  the  traniitcr 
o(  t  J  -V  O  .'rota  (wewnt  piotit  balance  of  4Mj,H»3.  13,«  and  by  the 
tiai!'('  r  t<)  1 1  Iff  fund  of  'JJ  per  cent,  of  ntt  annnal  reveinir  T^i  >  amount, 
c«lciUVc>i  upon  prraent  revenue,  is  approximately  £400  pej  uinnm 

The  Electricity  committee  has  reported  that  2i  }-ampere  Nem^tlamp^ 
iBBtalled  experimentally  in  ibe  pubiie  library  gave  an  increane  of  'iOi  ptt 
cent,  in  ii>;ht  v,  MIl'  t  n9re  waa  a  reductintt  t,l  U  pi-r  cent,  in  coiii  for 
earrent    F  or  ihc  i  itj-naion  of  the  g•neratin^:  vt;itinii  nt  an  cirl-  date  it  in 

SropoM^d  to  puidtaiM  from  the  L  C.C.  for  Xi.WO  a  Bile  (3,050  sq.  j<.U  } 
I  Olaucui-strwt. 

On  the  recommendation  of  the  electrical  engineer  {Mr.  J.  H.  Bowden) 
ciigtomers  are  lo  have  tH*  tftumvl  loUsg  COmOlM  *flci  fOUol  44 
per  unit  ai  an  altemativ*  to  tilt  BBtfttMl  dMMal  OjetMl  ttOdlT  «U«h 

the  oust  la  5d.  and  3d. 

Ktdeliffo  (taaca.)-— Tho  Coooell  noently  RpiiUcd  for  Mtnction 
to  a  loan  of  £10.000  for  wiring  conmtnicro'  premtm.  Th«  I<ocal 
Ooveriiinvnt  ISoard  DOW  r«quir«  ilotailed  csliinatMi,  ft  copjr  ot  rulen 
And  rcguUiioits  for  cAn-ying  oat  tho  schema,  dte. 

Bidnoad  (Ininy).— Owing  to  the  ConncO's  oppaeittoin  to  the 
LoDdou  United  Tramways'  bill  for  cxtenMiun  of  time  for  OMTyinK 
out  rood  widcnini^  and  cunBtruction  of  traunv  a.vs  antlioriaed  by  the 
company's  1U*J'2  .\ct,  the  liichniond  portion  of  the  bill  in  withdra>\  n. 

SnlfezJ.— 'J'lu:  TnuuwayK  cotumilt««  am  about  to  adopt  on  their 
tnmwny  «gntam  *  now  eincla-doek  cnr  which  boa  boon  dcalgnod  by 
the  ftenenu  nuuwuer  (Mr.  B.  Hotton).  Tho  uakcis  <llottra.  Dk-k, 
Kht  A  Co.)  have  alrendy  ddivored  n  Bample  t$t. 

Tlris  is  a  combination  of  EDgliah  and  AmericMi  cor  *tyle^,  with  an 
open  centre  and  a  closed  coni|>artjntrtt,  f.icli  wiih  »ei-<>inmr)ii  iiinn  fm  1^ 

|i|>s  i-nK<-l:i    Ht    both    l^nd.•l.      Th*  Clilf:<li    JKMll  III:,    fit    llll'    m1.I.  !i;    Uri-  I'll 

arntngcd  tliat  m  tira  •umniM'  moothB  the  window!"  may  Iw  lowered  luid 
tho  nr  converted  into  cn  open  on*  tlifonBhaalb  Iho  or  ia  npproaohed 
ht  two  itepa  placed  in  Iko  middle  el  the  body,  ft  hae  ■  eentie  gangway 
running  iiom  end  to  end.  which  enablea  tlie  guard  lo  collect  the  tares 
vltluotthedangerof  IwTing  logoouton  to  the  footplate.  In  the  open  part 
nr  eefltre  of  th'-  c«r  there  nrv  1  lin  !  v.  fiii-h  may  bt;  Oncd  lo  koop  out  the 
wind  or  rui:i  I  he  vrnlilAtur-.  arc  in  the  roof.  Tho  nfw  car  will  pruvide 
dry  84iati  iat  4'i  iKoptv  aud  ii  Ii^liU.-4  from  the  rocf,  the  lamps  being 
placed  in  elaborate  bron/.e  Ctting:i 

Shrewsbniy.- Kxpouditurv  of  iU'>,iiUo  for  an  udditimtal  ou^ue, 
koikr  and  dynnum  lor  tho  cioetricilgr  works  faaa  iMcn  aonetioned  h>- 

thc  Council. 

Stoke NewlOXton  ((«OBdoa).— The  l-  inunci-  Conmjiltee  informed 
the  Council  on  Tueiwlay  that  the  leoeipts  from  tiectiicily  comiuijier!) 
durins  tin  emotnK  bnU-ycnr  were  cKpeeted  to  covor  the  ectimot-  d 
expenditaie  of  .£HIW. 

At  a  «peciiil  meeting  thi«  week  the  C4>anoit  dcd<1ed  to  en  i-t  a 
lefiuo  de«triicior  on  a  site  between  Miiton-road  and  ( luirch-Kirr'ct 
01  on  (:<i<iiMii<t<-d  cu-ii  of  i.'lb..'iiKX  Tbo  coti«til(in;;  (nginooro  luvo 
advised  the-  (.'utincil  th.it.  if  deoirod,  olectri<'nl  eti«n!y  C*n  bo 
^neialed  at  tlie  de^triK'tor  worka  on  rcnnnaTiiliN  v  tcnus. 
_  Sntt  BUeMf.'  After  considenitioti  uf  the  repurt  <if  ttu  dcpiit.,* 
tion  rei-etitly  iip|Riinli.il  liy  llie  Corporntion  to  colk'.l  in(ortn«lion  lit-- 
to  motor  oimiiliiiix-*,  tin  TriimwavH  coiiuuitlii!  report  - 

That  in  our  opunon  tiw  moivr  '(nix  atrvicv  to  anrvliai>l«,  tiw  iwieli  oi 
fettol  highir  olqaetioanlilo,  the  vibmtion  wacnivo  md  dtaeointoftlag  to 


p*.nenger».  tlir^  :-,h>;k-  a'.  i:.i'ii..>J3  uf  .=  npping,  ttarlin,: -uni  chingini-  of 
Kpeede,  iK^re  and  otjjectionable ;  and.  futtlier,  ai  no  reituble  £kia  ar* 
obuinable  a»  to  the  working  eoolo  of  Ihonetor  'bnaes.  owing  to  the  ntj 
abort  period  they  lum  boCB  la  VCO,  bat  tiiot  OMtjrttun^  tends  to  ihow 
that  (och  working  coiia  an  Ugh.  ond  in  eicoH  oi  an  doaiiie  Inacnr 
service,  tbe  de|iotaiion  caaaot  toeoianwwd  fhc  adoftiea  of  a  moler  'bna 
service  tor  tlw  boroogb. 
Tbe  report  wao  adopted  by  the  Council  on  Wednesday 

Tolegniihic  OommtiBicatioa  with  the  Ooatln«nt.~An  ame- 

nicnt  hiw  btum  i':>t< n  1  into  between  the  United  Kingdom  and 
N<'rwiiv  rcfjn  i-tiri^'  Uli  uTuphic  commnnieritiDn  bein-ron  the  iwo 
e»iuri::-K'».  1  lie  Hi;i ■  vii ii'iil.  u  hich  wae  sifji^'  iL  n;  Sti n  kli  i.i;:  on 
I'l  ii.  pro'.  I'll  s  that  on  tin  rvpirv  <if  ihv  cMstii.:,'  &rruaiKemi-n( 
IttU'.Lir]  till  (IrciU  Nor'.hcni  Ti. Ii4,'rupli  Co.  an<i  thu  two  liovc-rn' 
iu6uta  the  qaesiion  of  the  renewal  of  the  conce&>ions  shall  he  di«- 
cuHsed,  and  tliat  no  new  conceauon  alaail  bo  gnuite<l  to  an\  couipan  v 
or  privato  indiridnal  for  the  oataldiahnuoit  of  eubiuarine  teleijrapb 
oaoko  between  the  twB  eountrioa  witbottt  arenono  wwwnliatioB 
between  the  respectivo  Oovemneata.  It  i«  fnither  agreed  UmI  ao 
concession  shall  be  RTiinted  lo  any  company  or  private  indii  idiia. 
for  the  estnhli&hment  of  coiminuiication  between  the  two  councrie* 
by  niean.s  of  wireleaa  telegraphy  without  aiiiii]arprovioiiscon*tttt«it4M) 

TelephoM  FanteM^U r.  A.  R.  Bonaett,  who  is  consolting 
engineer  to  a  number  of  municipal  toiof^hono  oaderiakingi,  gtTee 
his  views  upon  the  proposed  aereeuieut  oetween  tlie  Poitaieetcr* 
( ieneral  and  tho  Natiooal  Xole^anB  Oomuaaj  is  tho  **  Mincbesler 
UaudiHB'  fbrUmhtt. 

ttnqfUf.-^Tbt  oleetrioity  d^aitment  received  for  cnrrent  soU 
last  year  £T.8W  (agaimt  £0,989  hi  190B).  Working  toipeneee  wen 
£8,«a8  (agafaiit  iCaAT*),  iatarcot  and  siaUas  fiind  chame  £UU9. 
.£100  wao  placed  to  noervoi  the  net  praAt  aeiag  £l3w  (agidnei 

Xr>77l. 

Watt  Auckland. — The  rnri.<«h  Council  have  deciilej  to  opoa 
nesotintiuns  with  the  Urinui  J^leetrie  Bapply  Co.  (wiiieb  posNooeea 
pri visional  order  for  Biahop  AacUand)  ftr  a  anpply  of  deotrieity  fee 
Weet  Aueklaad. 

W«lt  SUb  llMwnvaw-^>aafanaHaa  *  Wait  of  Fib  Tramway 
Coi.  hava  anUiahod  aatiaa  of  iataatioa  to  apply  lot  an  ordat  to 
oonstraot  taoee  traiawaya. 

Weat  Ham.— Nfomns.  A.  Ttoakc,  RobertM  Jc  Co.  (ionteBi|dato  the 
adoption  uf  electric  driving  throtighoul  their  large  ebonncal  worka. 
21i0,000  miibt  of  electrical  energy  will  be  (oquired  f«r  annmu.  Tlie 
Cotpomtlon  have  authorised  an  ex(en«ion  o(  thoir  mains  to  the  works. 

Dlaaora. — The  lhir«i  annual  dinin  r  nf  the  Liverpool  branch  of  itif 
Electrical  Coiitractore'  .\»»ociati(.'.i  ■  I;  ■  oritoraled)  waaheMon  Fndax 
last,  when  a  party  of  40  aat  down.  Mr.  \V.  Sntton.  chairman  of  the 
branch,  presided.  Tho  guealK  included  Mr.  \V.  Ilawhnga  iprcaidcnl  ol 
the  -Vsaocistion),  ^fr.  F.  T  .  Tlfrrv  ' London*.  Mr..T. McHermotl  (chair- 
man, Northern  S.\  ii:.;i\  >[r.  i  Mrn  kpurtt.  Mr.  A.  CI>.«jkIi 
(Liverpool  Corpoiiktiun  i>lt't;triail  tiigmeen,  and  Mr.  T.  D.  Clothii-r 
^Hootle  Corporation  electrical  engineer). 

Mr.  J.  .MiUKituorr  proposed  "The  Klectitcul  Contraclorx'  AssoctatiQii 
Incorporated,''  and  spoke  aa  to  the  progress  of  tbe  assseialian  and  to  the 
advantage*  of  memlMrship. 

Mr.  Rtnn-  4  in  nplv  n  fcrred  tO  Iho UaiointMS  Ol  liinijpooi  Oof 
poralion  in  Lv^rrving  on  dt-  nncul  fitthlg  aadwMag  la  OOMpetition  with 
contractors  who  are  ratepayers. 

Mr.  A.  CiAoon  hi  replying  tor  "  Tbe  Viisiont,"  ralemd  to  hi*  'il  yean 
eerrice  at  Liverpool,  ttrw  with  the  eompan*  before  It  was  lakm  over  by  ib« 
I  .  rporation.  and  now  with  tbe  Corporation  at  their  resident  electric*] 
i-n^'iiuier.  He  was  pleased  to  acknowledge  th«  hiah  standard  of  work 
done  by  the  rrinlra^tDrnnf  Liverpool  who  wen?  mi.  rnlnT;.  the  a?--i>:  "iit 
The  tirporiiUnn  i!:irric.J  mi  ti.-eir  c.:-nlractini;  anH  ti'.im^:  l-ji'&itai. 
under  l*arUament«rjr  powen,  bat  he  found  that  times  bail  changed  sisct 
the  early  days  when  laoooinnaay  Aied  ofsr  W  per  oinl.  of  taetawfi 
eonnected.  Mow  the  eontnotofa  carried  oat  between  W  lad  «>  pit  OMt 
of  the  total  of  the  InslalUtionB. 

Mr.  T.  V  Ci.ortiiKn  said  Boolle  Corporation  also  had  powers  to  csrrv 
on  wi'inp  dnil  conttiictn:!?.  but  they  did  not  ext-rciw  thctn  fti  be  tfaoQiibt 
tlitiL  wir..  i/ltcty  of  I'  ntractom  able  and  Billinc  lo  ■  irr\  .fot  all  ih* 
installationB  satisfactorily.  Mr.  E.  L.  lierry  ciainuuned  ibat  tbe  ek«- 
tiinl  ooatiaeten  awa  the  Cmjyutatiiia'i  boit  waeaeient  aa  laek  taria' 
latioB  coaaeeted  oieaat  an  adiWanil  oattoaMT  for  the  carnnt  akaoh  Oe 
Corporation  aapplicd. 

r>  jring  tbe  evening  a  preseota'.ion  of  a  cbialng  oleck  Ma  BmIo  la  the 
lion,  sec.  of  tbe  branch  Mr.  Geo,  J.  Uaifo  'd) 

The  annual  .Unner  ol  tho  staff  at  the  Witton  Works  ot  the  (ieneral 
Klri'tric  Co.  was  held  at  Binuingham  on  Sitlunlay.  Mr.  J4.  liaiUac. 
tl  (lirei  tiir,  presideil.  .\monK  the  party  wa»  Dr«  \V»  K.  Suiapwrf 
i'riilcipiil  of  till'  .Municipal  Technical  School. 

Bectro-Harmo&ie  Society.  -The  address  of  the  Kleotm-IIar 
iiionic  Society  is  now  at  k^nabury'pavonMat  Uooae,  E.C  where  ail 
]  fotcrc  cumnmnicatione  dhould  M  addtawed  ta  the Hoa.  SeCt  Mr. 
\V.  K.  i.iuu. 

The  ncM  hiuokioi;  r  i:K'.  i  t  r.ln  la.<:  nf  :hc  »f0»nnl  will  he  held  Ihi* 
(rnd^y)  eveniiiK  m  liolborn  Hiiitauranl,  London,  W.C,  uuder  th» 
chalniianahip  ol  Mr,  daaicfl  Swinbafaa» 
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TRADE  MOT£S  AND  NOTICES. 


"THE  ELECTRICIAN"  ELECTRICAL  TRADES' 
DIRECTORY  AND  HANDBOOK.-  Th<  1906  Edltioo 
of  Iht  Big  Blue  Book  it  now  rt idy,  prict  or  poit  fr««  in 
tht  United  Kiflsdom,  15s.  '*d.    The  nr%-  briop  * 

trtAt  auM  oi  tUtUiieal  *nd  technical  datA  tnorcughty  up  to 
date  (to  Feb.  22),  and  the  Directorial  Division  of  the  new 
volume  has  been  conccled  up  to  Fcbru.irv  lllh,  IWi.  All 
branches  of  Etectricil  Enjrineermif  and  Industry  ire  iuUy 
Ifeated.  and  Electro- Financial  mattcn  Kave  received  every 
attention  in  the  new  volume,  which  agsregstcs  more  than 
2,000  pages.  U  possible,  the  Directory  Division  is  more 
eomplete  and  accurate  than  in  prevjcMii  iisuet.  All  mere 
lists  cf  memfcvrj  of  votieiies  and  institutions  are  excluded, 
a*  quite  unreliable  lor  Traders'  purpote^  Tlie  number  ol 
large  »heet  Tables,  &c  .  h«  been  tncrcased,  and  the  I'WS 
Edllion  oi  tint  indiipeasabie  work  Is  offered  a  the  most 
complete  book  of  the  kind  ever  publii'  ed. 

Am^ttg  the  chief  fcaltnc*  oi  the  Handbook  Division  are 
Notes  ol  the  Year  on  Electric  Traction  and  Electric  Power, 
Turbine  Notes,  Electric  Limp  Notts,  Wirtkij  Telegraph 
Notes  (very  lulll,  Parlianiealary  Summary,  Letal  Decitiooi, 
and  a  complete  ttl  ol  all  the  cbiei  documents  used  by  Gown- 
meni  Departmenti  affecting  the  Electrical  Industry  (it 
tbc  new  "  SpccMl  Miolag  Rule*."  isiucd  Feb.  22). 


TENDERS  INVITED. 


The  iimfi«»r?ites  of  tlio  City  of  I'trei  ht.  IlollikntI,  inviU"  tender?! 
(or  »npjil>  iif  'Jti  couiplelo  electric  motors  for  tlio  cit>  trnmw«_va. 
Tendfrs  u>  ihr  Muf;iKti'ntcs  bofurp  Aprils.  Spccitii'mliou*,  frotu 
the  Townflerk.    Sco  also  lui  aiivfrlincment. 

Hioi  kftort  Ga«  iind  Eltx-tricit,v  coiuuiittvc  iiivil.  L  ii  li  ts  I'ur  *upp1y 
nnd  liij'inf;  of  ■  !•  i  ti  ;\l  feeder  cubUs.  Speoi'' ■  I'l  H"^.  Ac,  from  the 
borough  ckctriial  engineer  (Mr.  A.  J.  H.  Cnrtvr),  Mill  iiwAK,  ijtock- 
foti.  TandsrH  (adn'saed  to  einiiniatt  of  lliOMniiiiittaB)  to  tlio  town 
dork's  ofK<!<>  by  tirst  post  JNKh  ln«t.   S««  dao  an  •AvffiKiicnMBt. 

/<'i(/ei/ CorvHiiutii  !■  •..ini.iH  f  jr  pirmam-iit  way  construc- 

tion and  paving  ol  Itradturil  roail  trauiuiiv  luuui,  uverheiid  stjuip- 
ma^  ItMl  pi^i  fts.|  iMdflr  cakloa,  conduilii  and 


Kpecifleatiou,  Ac.,  from  A*  emuoMng  eiigiiicciH  iMeatn  LoMy, 
Sillar  tt  L«igh},  %  (^iieen  Anu«'a<0M,  liVMtinilMtW, 


,«fMrWlli  intrt. 

Tenders  to  the  lowti  clerk  (Ifr.'Joab  Hmuoh  Cmilc)  by  April  17. 
Sea  advMtfMaiMit  for  Author  joitkuhn. 

Ahtrdem  Cotporation  invile  tendm  for  ono  tarfnoo  caniionM'r 
with  air  pump,  nil  M'pnmtcir,  \c.  Kpririficatioim,  fmu  th> 
eity  clwtrieul  engineer  (Mr.  ,1.  Alex.  l!i'll> after  'iSKh  inM.  Tendeis 
to  Mr.  Hell  before  noon  .\pril  Iti.    See  also  an  lulvcniscnMnt, 

Hiniiiiu-rHiniih  (l.undoni  ItoroiiKh  Council  invite  tendm  for  mpply 
of  boiler  fli)e«  and  «^ctlllolnisor^l,  high  prciuturo  stontii  pip<>«,  steutii 
and  fecil-wuter  pipen,  cxIiHuot  ateAni  water  heater  mtd  rirciilntiiig 
water  picui,  uteaiii  valves  and  feoil  uat^^r  hentem  and  coal  elevator. 
Teiiderx  to  Town  Hall,  Hanimersiuilh,  by  4  p.n),  April  i. 

ISniil/nril  < ■orp«r«t!Oti  invite  tender!)  for  siiiiply.  erection  nnd 
vetting  to  wo;k  i  f  ■J.KXjkw.  of  motor  genefntura.  m  ii>t;iiv  trun.s 
fonner«  for  transforming  l.t.  c.c.  to  f.h  t.  a.c.,  and  vice  venuv, 
together  with  tlie  nrce^Hsry  eontroll:ii>-  >;<  nr.  Tendentotowoelerk 
(Mr.  Frederick  Stevens)  by  tirst|n  ■<•.  Man  li  30. 

Mitnclmtir  ]'l.ji'liiri(\  rcniniiUi  e  i'lViLj  tiinl-  rf  fi  r  sr.pply, 
delivery  and  erection  al  DKiuiucu  strict  ^oncrutiog  xtatiun  of  high 
nnd  low  tenflion  ewitcliboikrdx.  Tenders  to  cbalmuil  ot  Bloetridty 
comiuitU-e,  Town  Hall,  Muiiehe«ler,  by  April  1. 

J,v»ih<n  County  Cuuucil  require  tenders  by  10  a.m.  April  A  for 
eigkl  ijtiOkw.  iuduuUuu  luotur-geuc-ralora  for  olcctric  tratuway  stib- 
•Ulioos,  and  aim  for  wiriiif  mKtorMli  low'tomioa  coMm,  coble 
boxM,  to.  SpoeitooWow  from  Coont?  HnU, 

Th»  liOiMnwhiio  k  Yorinhln  Boihny  Co.  \Sliinihe»ter\  require 
Xmaim  by  10  a-zn.  Amil  It  far  12  nmnths'  supply  of  ntorei*,  including 
oiyaal  oimI  tcJqgnfb  fittfaigit  ainnolt  tnhisnvli  ond  olactiie  Kght 
wan,  hit. 


Great  Yarnwiith  Corporation  invite  t«ndeRi  IbrddWoiyaif  wHoce 
OcMldaiiMr,  urith  stcaiu  drivca  nir  and  circallttMin  pampa.  Tondera 
«o  the  Tom  Holt  by  noon  Moicb  99. 

Hwnuti/Tmm  Cooueil  fiitrito  iMkdMi  Ibr  ttw  supply  of  cablM, 
junction  boxM,  Aim  boMo  aad  matani.  Taadert  to  the  totwn  clerk 
(Mr.  F.  D.  Askay),  99,  Soathwood-loao,  Ulghg»to,  N.,  by  «7th  inst. 

The  Clydo  Navigation  Trustees  require  toildorH  ly  April  10  for 
clectrio  powar  ganerutini;  luid  liKhliiig  plant  for  Clytl<!^nk  Dock, 
Putioilaro  ftvu  Mr.  Q,  H.  Jiaslcr,  10,  Itoborlaon.iilraat,  Qla^gowi 


'  '.Jr!,,\<lrr  I'lr'ftrif  h]f;]il  ivn.}  I'ower  comiiiittee  inviti'  tunlfrs  liy 
April  fi.r  iinl.'pi  n<l<  lit  mifiu'o-eondetising  plant  ami  rK  i  tri.-iilly- 
il;iv<  II  |iiiii;p. 

.Sf.  .U'/r.v'V '.'-tir  1 1  .i  Milnii)  Ciiniiril  invite  tenders  for  i>upp^, 
dvlivi-ry  mill  iiiiiinti'mtru  i.  fur  <H0  scarii  of  hOOaa  mttata.  TaOmCO 
beUji  f  1  p.i:i.  April  1  ((I  I  111-  Kjwii  clerk. 

<!la>  i  :r  ('orporikti<<:i  ikUo  iiimI<>  teinkrshgf  10 ftJU.  ApiQ  S  fOT 
trniii'sviiy  t^lur*  ■.  fnr  'Mie  year  from  .June  1. 

II  !t..n  (  in  |M.Miiijii  invito  laodMa  by  Moreh  80  for  cooling  to««r 

and  <'ii:u!i'ii''iiih'  upiumtui'. 

.In/i  n  Mii\:<.y  Ciirpurnliori  rcquiir  ti  luli-in  \>\  iiiiuii  'i-ltli  ini-t.  fur 
reeosisrrin  iioii  u(  i  \i«ujig  truumays  and  conniruction  of  otlier  works. 

>.,i,li.r<l  (  nrpiirii;ion  rvqain  taoden  by  Slat  ina*.  lor  wirinf^  thair 
new  (iciiool  nl  tieciiley. 

ll.illiwinri,  <tnd  ItalUgar  ro.  Iiiiljhin  DJaMal  COOncU  feqnifO 
tenders  by  'i7th  innt.  fnr  condensing  plant. 

■Ivhiiniiftburg  Municip«l  Council  invite  tenders  for  t<i)  Traniway 
\«f\c*  and  bnickets,  (A)  feeder  pillarM.  controllers,  insnlators  and  all 
overlieiul  initlerini,  |r)  glow  lajiip  litlingK.  ornamental  lamp  ptintii, 
nulutiiatic  switches,  Ac  ,  '''i  t  rr rtirm  nf  material  !ne!n(!p<l  in  ftrrtionsi 
(<i^.  lAl  mid  (i-^,  (<-)  im  lor  l-  ivvi-i-  \v.ii;i;iiii.  Cuiiii  .i  of  f  pnoiru-atiou 
Ht  the  Council's  oflieCK,  JutiHiuitni'urg,  luid  frotii  xlia  coiiauiting 
enRineers  (MeiisrM.  Mordey  A  I )rt\v bKriO,  S2,  Victoria utrert,  Ixindan, 
S.\V.    Tenders  to  Mc*Hr».  Monlcy  ft  Dawbam  by  noon  May  7. 

The  Itin-clor-dcncrsil  nf  Sp.un-ti  Telegraphs,  10,  (  alle  dc  C  uni 
tiis,  Mitilriil,  will  open  tcilderH  on  April  11  for  ^,000  pine  telegraph 
(MiKtH  inipre(;nnU-4l  with  Hulphatoof  copper  by  the  Itoucherio  tiystem. 
The  posts  will  b«  of  the  fbllowing  aizett : — 100  12  metres  high,  000 
10  niotna,  M^OOO  8  metna,  0,800  0|  to  7  SMtrta.  Tbo  maximatn 
price  at  whieb  tandon  will  bo  rwamd  ia  OS  pinaiaa,  S4  pasetas, 
W.'iO  itenetas,  and  12.10  pesetas  per  poat  reapeetively.  A  I* 
of  .'•  per  cent,  of  the  value  of  the  goods  at  the  npeet  price  ia  I 
to  quul'f'.  i«i",  !rt;iliT.  !ind  \oc:i]  reprewnlation  is  ncccnary, 

TENDBAS  BBOBIVBD  AHD  AOOBPTBD. 

Ttie  following  tenders  have  beaa  accepted  by  Hiunmetanuth 
I  London)  Council: — 

Crow  A  Cross,  OODstroeticm nl  y.ln-l  work  for  g«n<1ri^tin^:  Kmlrr  hiiutrt 
esl'Tiipn,  Stw!  Core  Ivntlnil  C"  ,  oindnils  in  ciintici,:li n  with 

mmn  c\*.tni-ii  n  tu  fiuiMnc  rosd,  i"2(ii.  Ills.  .  I  rnviTNil  f:irrtri<-al  Mfa. 
Co..  converting  aiti  lamps  from  rectitkd  to  allematiiig  currvot,  i  ll.  !M, 
par  lam  Utt  to  ba  dcnaaa  onaipariaiaBt  and  lanaindar  il  Ciptciinaat  la 
aaeoawlbl) ;  8iow>  Elaotriaal  Co ,  aaiboaa.  MS7.  fla.  Id. 

Badwallty  Qoardiana  baro  accepted  the  tender  of  Edwarda  A 
Aitnttrong  for  ataam  dynamo,  booater,  battery,  switchboard  and 
motors,  and  that  of  Vmgban  A  Co.  Ibr  aablca  and  wiring  in  con. 
iievtion  with  the  cleetrie  figbting of  Xvadagar  WoaklKMiae,  tba total 
cost  being  £-2. ■>(). 

liennoiidH  .  I  ndon)  Council  fanva  aMOpted  tha  lellowing-tatt' 

iffrn  fdi  uiiin;i\l  EiuppUpK : — 

\  Ltd.,  ,ii"<j  lamp  oarbons;  Doallon  A  Co.,  in^.llllit•^ ;  JohnsQii  .V 

I'hiilipt.  nutter  basrds,  iadlarobber  and  jointing  material,  lead-oorered 
rablv*,  tire. ;  A.  I>uvkbiitit  Jt  Co.,  engine  uiti  ;  Reason  Mfg.  Co.,  meten  op 
to  15  snip^.,  dcmjiod  indiealors  and  cai>oatsi  Cbaoibcrlain  >t  Hookbam, 
meters  above  19  nmpa  s  8lanblM  UntoigmiDd  OoadoctOT  Co..  for 
compounds  and  insu'aiing  on ;  Bfitiih  Inanhlad  k  BcUj  Ouha, 
200}  a<.  of  0  5  cable. 

Mcssrii.  Owen  Lucas  k  Tyke  have  rccei\'ed  the  following  tenders 
fur  carrying  oiil  an  electric  lisht  and  power  instnllnfion  lU  Shena- 
fill  i  l>ark,  Front,  Tunblidgo  Wells. 


Lci>  Sunderland  A  Co  £2.31^1  I'l 

K.  Powell    tM9  1 

U.1I.Iim(   S.SBS  ft 

StiodaftOO.  ......  t4BTlS 

H.J.<iMhAOa>....  ijmu 


UeiBhaw  A  Co 

(-(rc.|./f-i  .  £2,050   0  0 
Alliance  Giecuical  Co.  2,CU>t  ti  1 
Mat.  Elaa.  Oomlrae- 
Mm  Co.    8,484  18  0 

Mirfleld  PiKtrict  Cotmoil  ban  daaidad)  On  tbo  recommcndaition  at 
their  cniisuliinK  engineer  (Ur.  A.  B,  HoUDtain'i,  to  accept  the  figl. 
Ion  ing  tenders  in  connection  with  their  electricity  supply  scheiitei— 

Csllender'i  Co.,  cables,  Iroufihlng,  Ac.  £HH2.  it. 'id.  ;  British  Thoa- 
Kon-llonrton  Co.,  tntteru  ;  Rritixn  Wrstiufihouse  Co.,  iraEsfoimeiv, 
£204.  179. 

.\  contract  been  let  to  lintoo  Broa.  for  tha  ettaninnn  of  tha 
tempoi  lu  s  )  11 1  u  t  r  sUiioii  at  Cwubcan  for  tb*  South  Walaa  Elaotdind 

I'ower  J>i»tiibiitinn  Co. 

Lowestoft  CorporatKjn  liii'>><  received  the  following  tenders  for 
Hiipply  Riid  erection  of  a  wiU(  r  tube  boiler,  wslli  •"iipi  rhentcr,  brick- 
work netti.igB.  and  acceanorici.  .m  i  p  jiuwork 


BatcQckA  Wilcox  (McVd.j  £1,337  0 
C)aika,OfaaMgaiiaOo...  1,4M  0 
BdinnDanfadtOo.  ....  1.4»  10 


K.  P.  Itowland  A  Co...    1,415  0 

K-IiCBaaAOo..          1,801  0 

StttiiagBoDarOOi.....  IsOU  0 

Hatiersca  (London)  CowmhI  baro  aacaplad  dta  foUowbig  tandcn 

for  annual  supplies  : — 

Charrington,  Sells,  Dale  A  Cj..  coal;  Sloan  Gleotrical  Co  ,  eubena; 
W.  U.  Willcox  A  Co.,  oils  and  engine -room  storoi :  Electrical  Co., I 
OaUmte^  Oq.,  aerrioa  jetot  bona,  Ae.«  and  caUia,  airMt  bona.  An, 
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An  ord«r  at  £1^10  hM  bean  placed  bv  BattariM  (London)  Council 
with  Baboock  *  WUoox  tor  wwk  u  oonneotiOQ  wHh  Uw«l«i> 
«toB  of  tl»  gncBMiag  pkntw 

PlOplW  EtootanUy  eamtuittfe  have  pros'iKionally  accepted  the 
tandar  of  tbe  Stnlin,<7  Boiler  Co.  at  I'l.'J'Xi  (or  an  additional  boiler. 
TInrp  wnaonlr  oneother  t«niler  ( iM  E-asrs.  Babcock  ft  Wik«XiM£9|ll3)- 

Hull  K.Ieclric  liightiiig  roTninillce  have  acMftod  the  tondw  of 
ffluuens  Bros.  A  Co.  for  the  aupply  of  cablca. 

Onnulqr  Corpomtioa  faAve  aoceptcd  iha  kndar  of  Cniinpton  &  Co. 
fdc  ranly  of  deotiio  motoN  for  tha  nazt  two  jraata,  and  th«t  of 
LaaMO  *  Hjoirt  far  •  ««lar  pnrUar  at 

Saltoffd  Cofpomtioa  have  aaaaptaa  Uta  tandar  of  W.  T.  Obwr  * 
Co.  torcaUes. 

Abardaan  TMm  Comeil  haw  aejapted  tfw  lender  of  Bmee 
Feahlaa  ft  Co.  far  a  490kw.  genomlor. 

Hitaliaia  Couneil  have  pkeed  ao  order  with  Bwuatead  4k  Chand- 
ler for  a  35  n.p.  etean  engine  at  £1M. 

BUSINESS  NOTICES. 

^^r.  W.  Art('.i;r  K<t  .iriiin.;iu  i-h  thai  lu'  lia-.  mi  aii;.'i  lui'uU 

to  (It'voli-  nt  iMi  i-urly  iluU-  '.in'  wlml.-  nf  (.i.-,  tii:ji'  In  Ills  pririii  o  u.«i  » 
cotiBuUiiig  L'ligitirci'  U'li-otru'itl  and  laccliiuucal.;  at  lldinliurgh  Life- 
bnildinKB.  r22-l!2H,  Si.  Vinrcni-atreet,  OUigow.  Mr  Ker  has  for 
the  last  few  yean  been  gem-ral  uianeger  for  PiUenon,  Cooper  &  Co.. 
and  hae  had  95  yoan'  experienee  in  meclutnien]  and  eleetrieal  angi 
neeiing,  with  the  FairiMd  Shipbuilding  ft  Engineering  Ca,  Eaalon. 
.\nderson  ft  Gooldaii,  BOd  MT.  H.  Allen  *  Cou  and  in  ftietoriee, 
water^vo^k!j,  ke.  Until  If  ay  W  Mr.  Ker'a  addreia  triU  be  Patella 
Worke,  Paialey. 

*  Mr.  H.  M.  Salmonjr  inform*  u»  tliat  ho  ia  about  to  leave  for 
Egvpi  on  a  business  tour  of  Kcveral  month*'  dozation.  Commaiii- 
ewons  fruui  the  tradi  will  be  sent  on  to  huB  If  addrBMid  to 70. 

Canfield-gardciis,  London  N.W. 

Mr.  Chaa.  Win.  Oiinthcr  is  rutirinj;  fioiu  llie  linn  of  W.  Ganther 
A'  Sons.  tn<t')inniral  engineers  and  turbine  builder*,  Uavelock- 
Htreet.  Olilhuiti.   MeMta.' Jaa.  Adalph  OAntbar  and  Bmilitta  John 

ItinithcT  lonlllli.r. 

Till-  i  :iri:tri>  .il  Ti  Liilr  S'.:!!]!;;.  A  I  iitiuiien  Co.  are  MBOVUg 

their  uJlic«s  to  the  work*  at  Cttnal  JSank,  UeiJiford,  S.E. 


'  The  dlaeharca  of  Robt.  Foeier.  tading  wfth'Valtar  Bakar  as 
Neiaoa  Eiaalriaal  Engineering  Co.,  StofCiliyal,  Nolaoo,  haa  been 
anapamdad  tir  Iheaa  yoan. 

Thatmalaa  in  the  bankmpK  y  of  Fredk.  W.  Parhoa  ond  Sdwd. 
Badlefar,  aloetticnl  lUu-rs  .  ii;^-;iirrr4.  thi>  Dingle,  Cotwyn  Bay, 
kaahaanralaased. 


tU  Bale.- -Mo.isru.  \Vhitn  linn.  \  <' •  .  lligli-xtreft, 
Stratford,  have  fur  sulc  im  fkctrio  lighting  gi  iirt.itiiv'  S<p  an 
ad\iTiis<MM»!it. 

Tlui  Slii-r«ij.>d  ('(illifi\  I'll.,  Mnn^tirlJ,  have  for  sale  a  Robey 
horiy.oritiil  ruii|>li'<l  niMi|>iiinii)  vnginv  belUMl  to  a  -VOkw.  Weating' 
house  ihret-  plia.ne  giMU-ralor.    So«  fti\  iu1vcrti»enicn(. 

Blectric  Lampa  for  Sale.  Nrtusrs.  ^\^n>»tley  Kirk,  I'ritc  & 
Co.,  It),  Wutling  street.  Ixindon,  I ! .C,  have  been  inatructed  to  Mill 
by  tender  upwiirdH  of  hiitf  a  million  faieuidaiaaiit  ohetiie  lampa, 

llttinsB,  >tc.     See  an  advertiMiniMit. 

Factoiy  Sitea  to  Lot.— McxKrx.  Wuoilliuiwi'  .\.  l>.t\idaon,  10  and 
11.  T.iuK'  stn  tt,  London,  B.C.,  have  souic  coii\eui«iitly-8itaatod 
freeh'  111  la-u-ry  Otak  for  lalo  within  11  mUaa  of  London.  8aa  an 

ndvi-rlni_'iiii-tit. 

Arc  lamp  Tests-  -  ritr:kL'uliua  of  an  intcrfstinfr  ■^onus  of  tt'ulB 
rrwutly  niaik-  by  the  \V(  ■.'.niir.st,  r  hleclriral  T-'stiiij;  Laboratories 
with  the  "ICxcello"  arc  tanip.  mipplipil  b\  tlu'  I  niiiii  Klticlric  Co, 
ISl,  Colleen  Victoria  »lrept,  J^ondun.  !•.  C..  haa  be.  n  issuud.  Various 
claims  have  been  made  by  the  I'nion  Co  on  behalf  of  thosr  lampn, 
and  it  ia  urged  that  these  clauiia  are  substantiated  by  the  particiilarB 
nov  aafallanad. ,  The  company  an  preparing  a  polar  curve  out- 
llaed  by  the  nuaanred  figures  of  die  candle  power,  and  other  par- 
ticulars of  the  testa  are  available. 

lOTfO  Altomtor  Annatnn.— In  the  prominent  aaBounee- 
nivnt  tnade  in  our  advertisement  pages  by  the  Eluctric  Construction 
Co.,  Dasliwood  House,  New  Broad-street,  London,  K.C .  an<l 
Ilusbbnry,  Wolverhampton,  there  la  shown  ao  iUnatration  of  a  very- 
large  alternator  armature,  skhirh  IS  being  anpplled  by  the  company 
tii  the  London  Connty  Coiiin'il.  It  is  romnion  roniplaint  that 
nninir^jiis  mdi'is  fur  clt-rttical  in^ii-hiiii  i nut  <il'  tiie  ordiiiiirv  nin 
have  l"'i'n  plm  i-d  citlii  i  in  .\iiiiTii-a  ur  riii  llii'  I 'uutiiiriit,  and  it  H. 
thi-ref'>i>'.  yiiitifs  ini;  111  liiid  Ihut  thi'  I.dndoii  ('ciiiiii  \  <  oiinril  liaM- 
e\(M-rieiued  no  dilliculty,  now  llint  ihi  y  p,  i iiiiltn.i  a  llriti.-ih 

linn  to  provo  their  capacity  fur  the  wnr^,.  u-  \'.ud\t'x  an  extabliiih- 
mcut  which  turns  out  such  a  niucliiiie  im  m  liere  illu»truu-d.  TI.e 
plant  whieh  ia  beng  manttfaelun-d  at  Itusbbury  for  the  Council  ia 
aniongat  the  htrgaet,  if  not  actually  tlic  kigest,  that  haa  yet  boon 


called  for.  There  are  fonr  oftbeae  ihrnc  plia»<t  genetaiotiMetikr. 

oaah  designed  V>  give  b  continuonii  output  of  S,'MO  kUm-oU-aiinMni 
at  M  revs,  per  min.,  and  a  frequency  of  2'>  -v  per  lecood  pec  pottl. 

The  oiilimt  of  .'t.SOtJ  kUovolt  araperes  is  to  be  rated  with  apoaw- 
fai  tor  of  W4  per  cent.  :  the  working  pre'^sure  is  6,(500  volu.  aiMliln 
<  iirrrtil  per  phase  2HU  anipeien.  Tin-  machines  will  li*  rallfd  npon 
to  gi\f  an  overload  for  two  h:ii:r- i  Lintiiiiiunsiy  uf p^r  oent.  *;iili- 
tiuuul  eurifiit -lha!  is,  H.'HI  aiiipi  res  per  plin^f.  The  tU'U  iiiiun'. t 
Hystein  is  r,in-,-.nii  t.  il  ihn  iilv  np<iii  thu  nm  -.h.'  cii^riiiL'  H;,w:iisl, 
in  which  tliL'  aiiiounl  of  »turcd  energy,  when  the  tlywheel  n  rcvoh- 
ingatnoruialapeed,i8ll/)00bot-tona.  ThaEX;.aoiaeoMtnMlin| 
the  eomplete  Hywheel. 

"Vloto"  BiCtHA  BMtoia.— We  have  recmtly  deieribed  britfl; 
the  ''Fhito"  typo  of  aiaetrie  heater.  A  noTel  arrangeuiot  i< 
anapkiyed  in  thia  ayatom,  whkih  was  exhibited  on  Wedncaday  taf 
Thnnday  by  the  Electrical  Corpn.  (LiiL).  at  a  preM  view  to 

which  we  were  invited.  The  arrangement  li.v  tint  "•fTo.-i  "f 
distributing  heat  in  a  room  by  currents  of  warm  air  rather  tliia 
by  radiation  only,  iii»  in  mostly  the  case  with  llie  older  l)-p««ol 
eleetrie  stovest.  To  this  end  the  resistance  COiU— CODWtiai 
of  mill  rorroKive  reniKtance  « ire  wound  on  porcelain  core«— »!» 
arranged  in  an  asbeftos  lined,  elosed  iron  box.  In  thi>  ba^  » 
number  of  Mrtienl  metal  tiih-s.  whos*  ends  protmde  »t 
the  top  and  botloni  of  the  re^.islancp  bo\.  In  ordlt  *» 
increase  ihc  radiating  B.irfaeo  of  these  tubes,  a  (jhti 
nf  metal  wiro  ia  inaerted  in  each  of  them.  The  tiaat  gnea 
oil  by  the  deeirle  ToJataneos  is  communicated  to  the  vrrtieil  label 
by  radiatinn  and  aaadootion.  Consequently  the  air  hi  the  tabei 
becomex  hot  and  riaaa^  and  a  stronger  draughl  than  that  prodiKM 
by  thcee  Diutple  niaaaa  may  be  obtained  by  pincitig  n  fan  inlhepxlt 
of  the  air,  the  Ikn  being  d  riven  bv  the  hot  uir  itstdf.  Th5  curtpat 
i»  regulated  by  two  small  b»  it<  )i,  s.  We  are  infonned  lh>t  »  st.ivf 
for  heating  a  15  aq.  ft.  romii  i  insunies  abmit  1]  units  p.  r  !i  "r.  u>J 
that  the  nifiii  is  faiily  heiitnii  Imlf  an  hour  after  eurren:  h«s  I-''" 
bwitcln  d  on  and  tlioioii;,'lily  »o  after  one  hour.  I'ln-sr  st  jm  -  l'  i"l 
themselves  to  artistie  di  sign,  as  was  evideneeJ  bv  the  spt'ciuirti' 
shown.  In  addition  to  tlie  stoves  th  l!Ii  cliieai  Coipo.  (hid.!, 
exhibited  u  number  of  e!.  <  trii-  eoukin^;  utensil-,.  \s. 

OatalOgtieO,  ftc  .V  sei  viocablc  pocket  hsi  of  ■' Smuilcx  «t»el 
CJndiiit  fittings  ia  now  ready,  snd  copies  can  be  obtained  oii  «p|ib- 
cation. 

In  the  '■  LIcctrical  lVu;!r.  s«  '  Sheet  i  .Vo.  l,l>Siti  issueii  V '^^ 
(ieneral  lOlectric  Co.,  a  iiiii:il.i  r  nf  n.'W  I'l  ins  are  givi  n.  'Sl'^ 
shows  the  "  Osiui  "  portabb-  lamp  and  occnmulatur  supplied  «iia» 


4.volt  fanttaiy  to  maintatai  a  reflected  Ught  of  about  a  ap.  Ajr^l 


Fio.  a. 


It  is  claimed  that  thia  is  a  groat  advance  on  any  pre\-k)at  Ump*' 
the  kind  both  as  to  sua  and  waij|ht  ot  battery.    Th)  tinw 
thinking  about  cooling  fane  ia  coming  along,  and  th?  (i  K.  Co.*tt 
intrnducilig  a  new  design  of  "  Magnet "  battery  fan.  as  »ho»n 
Fig.  2.    iTie  comnmtator  ia  of  disc  type,  and  the  brushes  are  ii 
pencil  form  fed  by  small  spiral  springs.    The  fun  can  Iw  taken  ipi-'' 
when  not  in  use  and  folded  into  very  siiiall  coiiipiis.s.    The  dlu't" 
tion  shows  the  complete  equipment  rem! f  for  nwj.    Fig.  ;!  »bo*« » 
new  lauipholder  with  locking  device  designed  to  prevent  tie  *•'•' 
drawttl  of  lamps  bv  unauthorised  per^tons.  The  nii  thoil  of  ins«ruii-' 
and  releasing  I'nf  'r.,  ;.  i>  simple  and  efTiTHuil 

An  ilUisI rated  .sliet  t  li.st  of  engine  and  boilur  litliugs  is  issued  ^ 
Birkett  and  lU<bin»on,  of  cleekhoaton.  Coptaa  Can  bo  obtainei  tf 
the  trade  on  application. 

Lehmann  Bros.,  Station  mad,  Walihamitow .  London.  E..  h»»« 
ready  a  now  list  of  Briti«li  Aiwociation  screw  threads.  .\  copy  » 
the  li^t  will  be  forwarded  post  free  to  any  luaonber  of  tiM  in4o*J 
iiilerested  in  taps,  screw  plate»,dics.     ,uf  "B.  A."oranyOthirli!^ 

Li  \  erpool  Electric  Cable  Co.  have  ready  a  now  priee  Uat  of  eljcHis 
w  ires  and  cables.  It  is  notified  that  owing  to  tha  high  pilea  of  n* 
material*  an  advance  in  prioea  liaa  naeaiaiiii]y  oocuircd.  Tbieeea- 
pany  iiu^  a  ohaapcr  chisa  of  oible  to  maatoortain  raqoiicmealaM 
whieh  attention  ia  directed. 

A  new  liat  of  1>  type  dynamoa  for  amall  <totpata  ia  ieaacd  k« 
Mather  and  Tlatt. 

An  automatic  feed  ; 
iseuedby  tlie  Geo.  F. 
This  apparatua  ia  arraqged 


1  pump  and aaorfw ia d— otibod  inanuapbi<< 
Hake  HIJi.  Co.,  Llbaifer^ntMM.  Now  Y«kCa.v. 
rrai^  to  aatomatiealiy  fmmp  wator  of  <«>■ 
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denxaliou  cLr<.  ctlv  !u       ixjilurs  iirni  j>  iisuil  far  dnunirig  atooiil 

coils,  railiators.  hriilcrs,  drying  r\l]nilLT».  nIoivui  jivekoln,  \e. 

Exports  of  Blectiickl  Appantns  luid  Mftterial  — The  follow- 
ing U»t  Rivf'K  oflirial  porticttlam  fjf  the  pitp<-jrts  of  liritish  miuni- 
faelurt'  l  elcotrica!  apparatus  and  malonal  (mcldding  tclcgrftpli  and 
telephone  wire  and  matMialai  bat  not  induiUng  electrical  maonuterj', 
which  ia  notieF«iiiti^ipNiMl}friiaiU«nhMto91,«i«b<li»poTti 
of  destination : — 

A'ltn,  £1.  A/ric,  -Alexandria,  £2h7  ;  Cepe  Town,  £100  (Including  £71) 
telegraph  material) ;  Daitaa,  <I.S90* including  £51S  telegraph  material); 
Mombiea.  £176;  Port  Said,  £ISU  ;  8oez,  £166  (including  £41  telegraph 
material) :  Tangier,  £!!•  (telegraph  material)  Argentina — Buenoe  Ajrrca, 
£fi91  (including  £100  t«l«papb  material) ;  Ilosario,  £106.  Aiutraiiuia— 
Adelaide,  £16;  Ao^IhI  ^1 ;  Brisbane.  £»0  ;  FremanUe.  £3^  ;  Ljttel- 
ton,  £-iS4;  SMboona.  SM;  OUgo.  £3-J0;  Perth.  £61)  Bjiaty,  £840 
(including  £143  telegraph  material).  /<^/t«iuiN~Antwerp,  £75;  Ostend, 
£'J'J.  Ilrituh  (('urana— Demerara,  Xt9.  Brasil  -Vf-rnnmineo,  £V>; 
Rio  Janeiro,  £'J5  ;ioolnding  £1H  Uilffx»fh  iii:iUirirtl).  Canada  -Toronto. 
£25  Cf^ton— Colombo,  £a78.  t  'i  uhu.'  miJ.— JCJO  Chili-  \nU> 
'fjllft^i  £118  vtalepaiili  material) ;  Iquique,  £50.  CViiiui— Shanghai, 
tm,  rmwiirll  fiijiiilwiM.  £18.  JViMM— Chm,  £S0.  aretce— 
Knte,  £tt.  VeOniif— Amitariam,  2SU  (iiH^Aiig  MB  telegraph 
inatrrlal)  ;  Rotterdam,   f!!H     Honj?  Km/^.  fiufui— Bombay, 

£1,9.19  (Including  i:2lr'J  1.  le^raijh  niaieriuli  :  Ciikutta.  £4,4<U>:  Madras, 
£H0.  Japan— Kobe,  £ln:  TrAfO,  W  i'.'.i,  i'liH   Rwnia—St.  Prtpr* 

burg,  £l.'50  (telegraph  material).  .SV  '.-i  -Oylb.Tiliiiri.'.  £.Hi.  nv.r 
/ndiff—Barbadox.  ToUl  £H,;W3  o-gxinM  £11  :m  in  the  coire 

U»t  V..r    'm.i-  li  :r, 


COMPANIES  MEETINGS  AND  REPORTS. 


County  of  London  Electric  Suppljf  C«.  (Ltd.) 

The  eleventh  ordinary  ^,'111  nil  w^uun,  iKMcttThOlftilflHt Under 
the  pteaidciM;  ot  Mr.  J.  U.  UetiTiiwArrK,  lun. 

»■  mumbtAax  (nr.  H.  B.  Bnawlak)  end  ibt  wUMMtmniiig  th< 
nMeUng  and  Oi*  rraorl  of  tht  MriUton. 

The  CIIAIRHAN,  in  moving  the  adoption  of  the  report  and  aceooota, 
f aid  ;  In  the  balanoc  ahret  the  onlj  changes  to  which  reference  need  b« 
made  is  the  iaae  ot  (ho  balance  of  our  second  debentore  sWY  of 
£1,<0,000.  On  the  ether  aide  we  hare  </kptai<l>'il  on  capital  aeeounl  ilunn^' 
the  pa»t  }'ear  £83,000,  or  £50,000  iJj;^u  Lant  j^,  which  shows  Uiit 
we  an  htnlTmiiig  to  oreitake  the  heaver  capiltl  aqMBditOte  which  has 
luA  lo  he  made  tn  onr  southern  areas.  The  balk  e(  Ihto  e«pital  expen 
ditnre  hsu  l>M!n  on  maiL.i,  tian-  formew  and  mttters,  rendered  nmw  ary 
owing  '  >  till-  rui^ul  l:iiiljin>-  il>:\«laiimenla  taking  place  loatb  '  f  ihe 
ThanK-a.  Ihist  (Huritlee  for  o«w  honces  being  tilted  lor  the  electric  Itgbl 
at  tlio  lime  of  building,  and  secures  the  adoption  ot  this  method  of  illu- 
minailon  by  the  tenante.  1  ihink  this  money  is  well  spent  On  genc- 
riUing  plant  at  the  feiations  and  ■ob^tation.i  we  have  spent  £lt).ll0d.  and 
on  other  items  £li,'i!i.  On  the  otlter  elde  of  the  account  the  chief  change 
has  bii'ti  in  Ih?  incr^'«6<><l  re8«rve  fir  d«-(»T*piation,  repnirs  .ui'l  rciiruiO, 
nhxh  now  larnlBSt  ilT.-UO  With  rrgKid  l  i  rcM'niic,  I  think  thf  story 
wt  Liavs  (u  tell  vou  is  a  Terr  tiati«lMI«n  ooe.  Itevvnoe  from  sales  of  coirent 
r««li»i^d  £  m,Wl,MiM«IO»,On,M  iastnMof  1  .v«  per  aairt.an«hf  jmr. 
The  groea  KmBiie  was  CUS.TM.  egaiMl  £119.748,  aa  inoieaae  of 
15-4  ptT  cent.  Station  co«(s  show  a  further  substantial  reduction.  We 
have  sold  orarlv  1  i  million  units  more  than  last  year,  equal  to  an  increiwa 
of  'J.5  p«r  cent.,  out  ultbonch  we  havo  fold  this  latgc  irn-n  s-.r-l  nsmiW  cf 
i-init;^,  owint:  lu  llic '■vcrtioiis  uf  i>lii  tn^'^n^:erlr^f' rNliiJ!  Ui  .Mr  Sji.u ntul 
hie  subordinates— (here  hm  titxa  a  di-creaDe  In  the  coct  of  £.t4(i.  As  to 
efficiency  ot  distribution,  we  actually  got  ptM  tOV  71  per  eiat.o(  the  tmita 
geneiated.  Owing  to  reductions  we  have  made  tnm  lime  to  thne,  w*  are 
inifiM!^!--  Ii  b_v  rsther  miirc  tliiin  A  farthinp  per  unit  than  last  year,  or 
at' "It  7  |i^r  urnl.  <livri'ft The  incr^.tic  t  proti(  ifrom  our  Londu:i 
stations  thtw  year  is  the  largest  vie  have  ever  bad,  amounting  t)  fI'MtiiO. 
or  £7,600  mors  than  the  inorease  in  1003  over  1903.  With  rrKKrJ  t>i 
lanqi  ooimoctions,  we  have  achieved  another  reeord.  The  adiiitmnnl 
lions  amount  to  the  equivalent  ot  11H,k$;  h  e.p.  lamps,  aad  t)ii« 
continues.  A  considerable  proportion  'ot  this  demand  is  for 
power.  Tha  total  ei|uiv«!ant  uf  H  c  p  apptii-ii  for  at  llpc.  81  laM  was 
647.711,01  whiah,  an  I  hn--i-  snid.  im,-''.". -.vrr"]  ai.pii(>.l  for  duriii/  tht 
year,  against  ll'iMi  in  11*03,  which  is  a  li.OOO  inorcar«.  We  have  7,t'>'.> 
CV*tot»ers,  of  whom  l^MM  won  udded  IhI  |i«ar.  The  outlook  for  the 
inwwnt  year  ii<  good,  as  «•  Iwtc  iwalTed  to  the  present  arolioations 
lor  the  oqoiralent  of  17,000  8  o.p.  lamps,  inclodlug  power,  and  U)«  reduo- 
tioo  in  working  costs  has  been  more  then  maintained-  In  spite  ot  our 
reffrd  for  last  year,  we  arc  not  rritinH,  but  are  usin«  every  means  to 
iiKi-.aiie  (be  business  and  thicken  our  maini!.  U  c  are  (  uttiii^-  in  u.1  the 
Ci(>  road  !»tation  turbine  plant,  which  we  believe  to  be  the  meet  economioal 
gi  ocraiing  plant,  and  wc  hope  this  wiU  tttAaa  etrmnfaiee  tha  oaatfll  |t«> 
duviiun.  .\gAiniit  our  increased  praAli  tiien  ia  to  set  bweuad  InlatiMt 
chi>rj(tt>  owiri^:  lo  (iirthtr  c;ipitil  issoe,  but  the  net  result  is  that  we  are 
ai'lt-'  I'J  doubli'  our  ari'roj/tiuLiou  to  Jfj: i itia-.i on  by  pUicing  £'^,000  to 
that  ftmd  lusicad  of  iliO.lHXi.  Uf  this  £'iU.UUU,  £l<j'lOO  coiues  dine  out 
of  revenoo  and  £.6i  ia  trom  the  coDHngency  fund  cituhlbhed  two  or  three 
years  ago  to  meet  the  co«t  of  rvrtuin  changes  in  our  plant.  We  shall 
HiwyM  HB  increased  dividend  amounting  to  £'.'.000.  so  1  think  that  you 
will  MBiUer  this  a  satisfactory  arrangement.  1  do  not  oonsider  (he 
amount  placed  tn  tlcpfcci.Uion  ie  yet  fully  jiJo  iaatf;  ay  I  hope  '.hi.x  jeir  we 
-HiisU  1*  «b'i  inal-,.-'  an-jlluT  l»r,-'f  jdditiiju,  and  Ihiit  ii:  Imi  D.i.  r 
yean'  time  we  shall  put  into  depreciation  the  right  »mottnt,  which  I 
MiUiMto  ilMPDid  he  £MjOM  to  MMBft. 


U  wil]  tif  hrf-Tj  from  I  have  Euid  thiit  tho  prospectant  the  company 
are  satisfactory,  but  we  are  taee  to  taoe  with  a  certain  amount  of  trouble 
and  andelj  osring  to  an  attempt  that  is  being  made  by  a  £5,ii00,000 
power  sebeme  to  londe  oar  territory.  This  new  company  proposes  to 


supply  power  to  the  lAwA*  ot  the  County  of  Londoo,  ianlndiog 
occupied  by  '32  eompanies  and  3^  local  authorities  owaing  in  all  7S 

neraliiiK  rilnthinx,  Init  !lM»y  propn»»'  or.iy  to  u-ipply  the  consumer  whom 
I  prntilrvMe  to  supply — that  is,  the  loivg  liour  coneunier — and  ask  to  be 
relieved  ot  any  obligation  to  supply  current  to  t^s  small  oonsuDMr.  We 
have  great  hopaa  ttiat  fkillaiiieiit  will  not  grant  saab  RWid  thinilri  ta 
onr  own  part,  we  are  seeking  VarUanieintBry  powers  tbto  seMdOB  to  tBlAle 
us  to  supply  tdcetrlf  p^wtr  within  onr  own  and  adjoining  areas,  and  we 
are  sUo  Bei  kii;i,'  Up  int^rcnimfct  onr  northi'rn  lUid  oulhprn  areas,  which 
will  enable  n^  to  mnrn  fcnr-.nnm aIIv  employ  iitir  fpare  plant.  We  have 
already  7,t>tK I  n.r.  or  ■^,(K)il  n  i  in  nintnr';  cnnnrctod  to  our  mains,  and 
this  power  loitd  fanuii  aa  important  i-nri  of  our  ineome,  especially  north 
of  the  Thames  Weare,  therefore,  n.tcrceted  in  joininK  with  other  cum- 
|ianies  and  with  local  authorities,  in<  i.iding  the  London  County  Council, 
in  <!>  fc-ating  the  efforts  ot  (be  Administrative  County  ot  London 
('.>.  \\f  are  ourselves  a'so  promoting  a  bill  for  a  provisional  order 
tor  the  rural  distr'ct  of  Croydon.  This  application  lias  the  support 
of  Ihe  Di«triot  Conneil.  The  arm  ndioitw  the  ooDpany'ii .  present 
soutbent  ares,  and  is  one  that  is  rapidly  developing.  The  Coatbridge 
Co.,  in  wlueh  we  are  interested,  ia  fsittng  to  be  in  a  eatistaiMoiy  con- 
dition, eod  instead  ot  being  a  deiid  weight  NOod  our  necks  it  is  now  pro- 
diioing  revenue  for  aa.  We  are  promoling  an  e!i  ctriLal  i  vhiidtion  in 
lli_lbij;n.  inJ  inv.te  oui  fharehiddeis  to  Ihe  show,  uhi-te  we  are 


irymg  to  dcmonalrste  the  advai>tages  of  elcciriclty  in  many  praotacal 
torrat  to  liiihliatt  to  bMtlM  wd  fur  power,  tbt  ntto  •esttoa  ia  pur. 
Uoular  Ihe  ooim^v  m  ■Mklng  a  speelat  ItBtiiM  ot,  lha  MaiMiqr'a 

nortliem  srea  hr>inr  largely  engaged  in  inanatactarimO|MnliOBI,  I  MW 

ni  c  vi'  It-..  adop;ion  of  the  report  and  accounts 

Mr  1    W.  KEYNOLOS  eeconded  the  resolution. 

The  CUAIUMAN  having  replied  (o  several  qi 
vkas  puL  to  (he  meeting  and  carried  unanimously. 

Reuolutious  apiKOvliig  tin  paytoeat  of  the  dividends  reconimeaded  hj 
the  directors  having  been  carried,  and  the  retiring  director*  (Mr.  F.  W. 
neyn:dd;  and  Mr.  li  Vuirj  Sc!!or.'  nnj  tin'  n  tirln,;  mniilur  h»\dng  beta 
rr  elf-L'toil,  ft  h(_.^rly  \H*.r  (.(  Ihank  -  to  the  rhuirmsn  and  dirt  rR.rs,  the 
chief  engineer,  secretary  and  the  rest  of  tlve  stafi  was  carried  nnanimonsly, 
and  tha  pgaaadinga  terminated. 


BfMol  Bpiaitik  TatagMfh  On.  (Ltd.) 

The  fifty. third  ordinary  general  meetinc  was  held  on  Tuesday,  under 
the  preiudeocy  of  the  Moet  Hon.  the  Uatquis  uf  T«»;iii>Ai.r,  K.T. 

Tl,..  SEniKTAIiV  'Mr  F.  T.  Preddle)  havin.;  rrn.i  the  u.A-v,-  caHin? 
tlir  moi  tini'. 

ibe  CUAlllMAM,  in  moving  the  adoption  of  the  report,  said  :  The 
tramoMaaipta  ahaw  «  daamwe  of  £ari6  a.-)  evnaiadwilk  iboaetortiM 
year  IWH.  9M*  Is  e>wing  to  the  reduotion  of  lha  rata  to  Spain  from 

3Jd.  to  3d.  pee  word,  nhieh  eanie  into  oiwratiun  on  July  I,  190i.  and  the 
decr&ue  would  have  l>««n  fur  heavier  hut  for  the  fact  that  the  lir^t 
sU  months  ot  1004  st.nueij  sn  infreare  in  receipts,  as  compared  with 
those  tor  the  corresponilinK' f  cruid  of  l!<(i:i.  of  u  sne  £1,300.  To  put  us 
oo  the  same  revenue  eaming  basis  as  betore  the  reduotion  look  place,  we 
DBtBfmUjr  nqiiire'to  daol  with  b  lam  ineMaw  of  tndle,  whieh,  tmtorta. 
■atoly,  has  not  been  expeiicBted  mring  the  eemiid  six  months  of  the 
year  under  r<>vipw  an  eipectatlon  whifh  W3?i  fore5c-pn  rrhen  1  spoke  to 
you  this  tittle  lit^t  year.  1  fte  ordinary  v»i  it  Linn  eiptiix>a  .hI.ihv  an  increase 
of  £.HR5  CDiii jiat.'d  "1(1!  '.hose  of  the  previoui<  year.  Tim  n'ft?«  ir-  duo 
Ui'  (he  nornml  itii-reiu.wr;>  n!  ^.ilnri<-s  in  London  and  at  the  MtuLi'in.-^  abrv-ail. 
(he  ni-vi  syKiem  uf  woikiiiu  Uw  Bilbao  cable  from  the  taiuliii^  pliut  at 
.\r'ig  inii|;a  b  ing  acoounlaolc  tor  £110  ot  that  sum.  Income  tai  shows 
a  dccicaso  of  £179.  but  this  ia  not  due,  1  regrtt  to  say,  to  any  decrease  in 
the  I  II.  hue  h  ;i  i.<>-  auditors  require  (he  full  amounts  of  dividends 
an  )  di'liciiti  it  h  vppear  in  the  aoi^aunts  instead  of  less  the  tax,  ax 

hitherto,  tlie  ataouni  oharg>  d  to  revenue  has,  therefore,  been  reduced  and 
the  dlTtdanda and dabeaton  interest  accounts  hikve  been  inereated.  Owing 
to  the  sons  (ant  intemipliMB  of  the  Marseilles  Barcelona  cable  which 
have  occurred  dorioK  reeent  years,  yonr  IHrectors  decided  lo  put  the 
cable  into  a  tborongD  atate  of  eflioleooy,  and  this  has  been  suoceis- 
fully  aceDrnjdished,  allhnngh  at  considerable  tost,  the  aniouiit  of 
which  will  ap)M'i,r  in  the  eirrenl  yasr't^  a-i'junu,  Ihe  nece^^^ty 
of  iliM  Htc-p  Will  be  a]>preciat<><l  when  I  lueation  that  the  repairs  ot  the 


JlarMiites  cable  htia  aoit  on  a«  Bnwiia  ow  iUI,000  b  )«v  lor  tha 
last  tour  yeatf,  while  the  Um  ef  Indlle  haa,  «t  eoone,  baui  aomldenU*. 

The  Bilbao  cable  was  also  interrupted,  but,  happily,  for  only  7^  days, 
having  been  repaired  with  that  promptituiie  wbich  obaracteriscs  tlirir 
operations  by  the  Eastern  Telegraph  Co.,  one  of  who**  shipn  tisppencd 
(o  be  available  at  the  time.  When  I  met  you  Uut  year  I  stat^^'d  that  tus 
bwdiug  licence  on  the  shores  of  this  country  expired  oo  Oo(.  31,  1U03, 
Bad  that  nettotiations  were  tn  progteta  to  tia  fenewal.  I  am  iMtpCT 
lo  be  able  to  report  that  an  extension  liaa  been  gnwted  on  terme  which 
we  consider  to  tin  sath^fadorT  Oir  oi>enitmn5  tn  the  ysar  under 
rt\iiw  enabit:  un  to  recommend  tl-e  ijsul.I  divjiiroil  rd  I'i  per  efiit. 

00  the  preference  sJiares  and  4  per  cent,  on  the  ordinary  sitaiei,  leaving 
our  reservu  fund  on  Jan.  1  at  £l7,'i:il.  Our  cables  are  now  in  excellent 
onlej,  and  as  trade  is  improving,  and  we  may  expect  fiecdom  from  the 
eo«tly  repairs  to  which  I  have  refvrreil,  and,  pt-rhaps,  a  rtal  ladlMtioB 
under  the  head  of  income  tax,  we  are,  I  think,  entitled  to  look  with 
cunfidenoe  to  the  fotore  of  the  Company.     With  tlicsi  ob»eri«t!nus, 

1  tuove  the  adoption  of  the  report  and  accounts. 

Sir  J,  CENISOM.PENOEB,  K.OJ1LG.,  •econded  the  motion,  which 
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B<«v'lou<m  ({iprOTiM  the  diTiiland*  an4  re-electing  tb<>  retirioi; 
isretot  John  Ii^nwoa-Fcodvr  »nd  tb«  ftaJiton  (Mmhl  IMoiUe, 
I>r>Tf,  Gnflti  i.  I  <  I  I  having  bean  pured.  a  Tola  of  Umni  tO  the 

ciAirmfto  and  diric'.:)r.i  UTminate,!  the  pracecdiogi. 


AOMIKOOATBUDGSTSAICWATB  CO.  LTD.  Th<- <-«piul expi-o<I>^ 
■vr.T^  :»4  wxt  £21.001)-  If+i.  2d.,  makioR  total  it|<rnditarc  (or  iv>n 
«»rse»ko  aod  f!«tnc»l  r^^otI^mfn^  e(  tfain»«T«  £;.',.>,'.i«  If*  4.1.  Thfl 
mi»»t  tret  F«^b.  d  to  IHr  31  trocubUd  to  £!.<  I'.T:)  lCh>.  lod.  an<l  tb« 
mtft  I'liiii  :o  £7.747  4i.  M..  learinc  «  protit  o(£l.<.<2l.  G«.  ld.,o(«hich 
£•_  ..%■,::  .-  ■.    J,-jr»^j";>; rir.J  r«n«waJ.    A  <tivijenil  at 

AMU  AlfiXimWS  TKAHWATB  CO.  (LTD  )  -  .\(t«r  prOTiilinc  (ordt  b^  r. 
±vr*«,  pr»fCT»rfr  diTideod.  »nd  ordiiuin-  int«nm  diTidmd 
i)i>i.akoth«  t*d«iii{itloa  of  d«btotur*M<M.'k  and  fttUtetux  aud  ordinary 
Am  ngita), mA  a^r liMilwiiiw ftMQO  to  icMmand  «K,0(IO  lo 
RMMB^k  A*  JiNtMv  iMumuMM  t  ^wl  4lTidca4  on  a*  ndiaskry 
Awn  «<     fv  Amm  (aaktB);  '^s  per  rhmt*  or  H  per  «mt  for  lb*  7«sr '. 

mna  mvuTZS  *  BELnr  cables  lto  — The  profit  f^^  i'^  :; 

a-=flaa»ed  to  £12' «I7.  r.*.  Hd,.  niatitiK.  «  th  jf;  1'4  s=.  5d.  tnm 
a  of  £li>,'>l  lUe.  ii.    After  deducting  £109. '<«7.  13s.  lid  for 

r-WTTV  d»pr«t»»ioB  ■£21'XtO.  prefercnw  diridetid  (£;<0,(WC.  interim 
ue-izcarj  iitidrad  i£2uf*0i.  directors'  remaneralion.  uprcial  rrmrve 
><>»Jli:«  .  Air^  ibt  Wlanre  li  £27.114.  Is.  .'td.  The  directors  TWi>rniii<Td 
o(  4  prre«nt.  on  ordinan  hharci  >niakin(;  K  per  cont 
far  "k*  7*^-  farrrinK  lonr»rd  £7, IK  I-  "d.  li  innc  t' ■  _vf;ir  th- 
^'.-zr^  ek  trade  faai  be*n  larv*.  but  >- ■  mf».-ii',f.;:  .  nil  L-onLinuij  mm  ■  k..:n 
t  a4er  UK*e  aimmuaiiocs,  (iw  directors  consider  the  result  o(  the  vear's 
^-.tiiss  muttHMf.  MdiliaiutOMW|ilaitlandiiM«btii«y.  ^viog 
t£«  «e«r  at  tb*  fitmH.  Wibj  UTCfool  «i«k*  had  MMMCMs! 
•M»ia«ai*  to  (Militate  the  MapiBT'i  Mmh,  •nd  widen  «Im  scope 
flltoofnlMMa. 

•ATttBEAO  AVD  CISTBICT  TRAKWATl  CO.— The  revrnae  for  1<J04 
wa«  £4i'.3lH.  I(.9d  .  scainst  £47,600.  9s.  M.  (orlOOa  .\fter  deducting: all 
eip«ti:««*  the  profit  was  £13.2:i-«  199.  Ifti.  1f>  which  i'l  added  £2--')*.  Ii.r>J. 
from  V.Ha,  making  the  avalUbl.  I  »Um:.  i  l:i.4f.7.  1*.  4d  £2,-"M)0  U  put 
to  dnindAtioD  aiM  reterve,  prefrmicc  dividend  ab«arb»  £•'<  7'Mi.  and 
ft4Mlind4i(S]wrMtM«dlaM]rlkaMt  <4.0i!0.  The  capital  ei pen 
iiMWi  doriilf  1901 WB  MiTSS.  Is.  7a..  HMkug  ilie  total  capital  expenditure 
£»U.m.  0*.  91 

tUMMttW  BLBOnue  UOar  *  POWEB  CO.  ltd;  -The  directors-  report 
for  IWM  states  thai,  n'^twiili-tiin  liuc  a  teiim-ti- n  in  clurRe.  lh<^  wirplui 
»a5  Xa.OlV.  1 3«  1  Th,-  ..liMiiil  1:  i-if-l;'.  i>  :il  ni.--,.ie  ae»unt  wa» 
£2,600.  ITt.  M.  after  pa)'meiit  at  -iiiurrKt  and  lotmni  preference  divi- 
dend. £1)44  waa  put  to  drprciation.  and  after  pajroent  of  the  balaoM 
preference  dividend  and  4  |er  cent,  on  the  ordiDaij  (hares  H'Si'J-  <H.  H. 
i«  carried  forward.  The  namber  o(  S  c  p.  laaifa  Mwaceted  was  H.3-«t, 
■g»ln«t  l.'iV.)  in  r.iOit.  and  the  namber  of  unila  tooMBwd  iD«rease<l  !>; 
30,371  to  2.i<).t<3».  VfotVif  ca«to««re  l-<6d.Mr  OBiLagfeilMt  l«7d  in 
V.m  and  2  24d.  in  190^   Total  COIto IMN  ptr  lUtt, agaiart  S  »-7  I. 

in  111113  and  3  43d.  in  \902. 

BOTE  ELBCIRIO  LIOHTIKO  CO.  LTD.;  — At  the  meeting  latl  >  <  ^  < 
A.  J.  Fitgate  said  that  aTthouith  the  ptogrrss  made  Junnt:  Ihv  p*"^  f«ar 
had  not  b««n  «o  langt  in  recent ;  <»n.  he  did  Dot  ihinh  lhaw  waa 
naaOD  to  b«  dit«ati^eJ.  The  oatlaT  during  th«  year  had  lieen  £5.618, 
compared  with  £2fi.rilO  in  1903.  The  new  generating  >Lkticn  wa?  C'jvr 
veil  c<|uipped.  and  tbt:  companj  voald  Iw  able  to  mevt  a  ii^n-iiJerabli- 
vxpan.''i<ia  of  baiiinesii.  The  directors  were  C'>i)tem)>UtinK  a  »V9.trtii  cif 
ndviiiK-inK  tlve  modey  iiretU-^l  for  wirinif  ^rual!  pfeinis?s,  ih*^  o-t  bi'in^; 
lepajabk  bjt  iD«t4Jtuvot!',  aud  boi)«d  to  atiract  ca&tomcrii  who  were  now 
fiOMHtod  MM  taking  eumnt  owiaR  to  Mm  iailial  aotlar.  The  Bamber 
«1  wito  BoM  daridfaM  year  mw  n0.781.  aeainrt  TIMSi  in  UN». 

OUMUII.  AEHTOir  it  BTDB  ELECTUC  TBAMWAT  tttI>.)-Mr.  K 
Oaitke,  at  the  meeting  loxt  ueek.  FAid  that  trttlic  !•«  1901  had  not  been  | 
*o  Rood  »«  rnulJ  !-  wUh'd.  slmrwt  <>ntirely  due  to  the  setere  d.^ptes>i  ti  i 
Jil  iht  CittCTl  tlidc--     TtfV  hal  Cilll'  i  l2'l.riOJ  p^lSSrlli,'.  r<  Iriul  than  in 

the  previoas  year,  and  the  receipts  were  less  by  £'J07.  Ttiere  hod  btcn  a 
ndoaitoB  ol  «ofUa|  Mpamw,  tot  not  in  prcpwiiaa,  beniiM  it  vaa  not 
peaiUa  to  radnea  the  mviee  in  any  way  lempofarilr.  eo  that  dia  iaiUni; 
off  noant  an  entire  loss  to  the  company.  The  redaction  of  Ika  wt  mMtl 
was  only  £412.  There  «as  an  iiierease  in  the  geceral  expeiMMOf  X300. 
principally  doe  to  inerea.ie  in  \nt»\  i  aT'  «  and  in»ijran<'e. 

rOOLB  k  DtRBtOT  ELECTBIC  TBACTIOH  00.  LTD.  -Fur  iWi  r<  (>ri|i|< 
were  £15,<>73,  and  expenses,  including  iotervi't,  £10,71*1,  Ir.ivinj:  £4  mm). 
£,?  .'f09  is  avaiNblt?  f.ir  di»tribmi«n.  The  directors  rtconmend  pajiiii-' 
a  dirideud  at  the  rate  of  10  per  c?nt.  fnr  the  yi;ar.  lickriing  t.>  the 
aiMtcatiM  tatwaau  Boaraemoaih  Corporation  and  the  oomaaay  the 
Mfort  aiataa  that  the  dircctori  estimate  the  di«tnbtitieo  which  the 
imniiaM  priee  wit!  allriw  will  be  not  irss  than  £17  per  '<harv. 

BOm  ft  00. 'LTD.   -The  report  for  IVHll  fUl<:<  thut  the  accounts  ' 
show  a  prufjt  of  £H2, •<•.•■«  1»  lOd   nr  oirr  £l.t,<X)i.i  more  than  the  protit  ot  | 
rither  ci!  the  two  pirvious  JCAI'.    t^  -'^i.        IM  is  put  t dtpteciati  >n 
ol  buildiDi;'.  micbinery  and  pliuit.  £<.>.31'.>  K.'i.  Ivt  dcb.-uturii  iu!i,-r«^. 
and  the  directors  recctainend  a  diMueiid  of  5i.  ftt  ihare  <lai  free  on  ' 
the  ofdinarj  thiuts.  cifiyin;  t.'J.W)  to  iUbiR-aie  acowunt  and  £jtl4.  li<u. 
(acwwd. 

lAUBBOBT  Buenio  LHnr  »  wma  eo.  ittb  t-The  dittcton 

report  thit  the  number  vf  •  jDsumeis  advance  J  lurini;  the  year  from 
with      ■•^i  t  X  c  p  U:ri|H  tcmowtfd  irj         »ah  J'  .674  lampa.  Th> 
piiibt  00  lb«  y««r'»  working  fincludiag  atnoont  from  last  a^''Couat>  war  ' 
it4,9l<i,  CIl  Td.,  and  after  ptjiog  interim  dividend  at  rate  of  4  per  cent. 


I  £)iO0)  and  M.tfl  la.  M.  intaTKl.  Ac.  the  balance  was  £2.i4&t.  2t  Id 
The  directon;  reeommeod  a  fnitber  diTidend  at  rate  «J  7  fi«-  ornt. 
making  6^  per  cent,  tor  the  yean,  and  £l.'jOO  is  placed  to  i'  f>  rv 

SLOVOB  ft  DATCHET  ELErTRIC  EOPPLT  00,  ILTD  Tr^  diretlor*' 
report  for  1  «jl  ?;a;e;  ih  it  ibt  cipi  -.j  ol  the  genennin,-  jituioti  i»  now 
870  H.r.,  oompareil  N>:'  h  b  e.  last  year,  anj  an  additional  boikr  ol 
$00  HA  IB  «■  order.  The  mffif  mains  hare  beta  erteadid  in  aaau 
direction*.  Ihe  enpiiaj  eipeMM  during  last  year  waa  £7,719. 18a.  7d  , 
bringing;  the  u>tal  to  ii'^.'iX'l.  7;.  7d.  The  number  ol  eqairaknt  <^  cp. 
lamps  connected  daring  the  year  »a>  S.4':<2.  bnoglog  the  total  to  .'>,AOm. 
of  which  T?-  I .  pff3»-rt  tnot^ir  power.  The  t>tal  rSTrn!**  was  £.1,01 1  7a  Id.. 
iv:c'...:j:t-  .^u!-  Ol  currcn:  :u  Lalk  to  Wmdror  lL^'  The  net  protit 
ivijljllr  ( -;r  iii.t'il>i.ti«i         tlSl"  J*?.  !'l         a  ■Uvidend  <A  3  per 

.■<r.-.|.:  :ri=  tax>  is  reeolri-n- :L'i:-:i. 

iOVm  WALES  ELSCTBICAL  fOWEB  DIBTBIBimol  CO.— The  report 
tor  1901  sutps  that  the  toar  atntkna  (BtidlMd,  OmbiBB,  HwMiwM 

I'onty-pridd)  are  supplying  cnncnl   ATfiugeuMUta  hare  lean  «Mdt  for 

supply  of  energy  to  a  large  namber  of  collieries  and  works,  the  aggregate 
horse  power  at  preeent  anionntini:  to  upwards  of  lO.t'iO.    Extensions  o( 

the  I'  mtvpn'!"!  \nA  fVnih-in  -t«tiotk>>  are  in  hand,  these  sta'.icas  already 

nt.'*d:n.:  R'liiitioria!  dI.a:  t 

SOOTHNBT  TBAttWAVI  CO.  >LTD.     The  rrp^^rt  F  r  1       .latrt  that 
the  Ici'S  on  the  woikinp  was  less  than  in  I'Xj:!.  «c,   .n:    ,■   Jter  payiOR  I 
rental  of  line*  and  intt-rtit  charvs  (£7.1''''.  15s.  sJ./.  Ui  i.ii7.  Hi.  Id. 

V KITED  ALKALI  CO.  (LTD  I  The  ac:ooDU  for  I'.nt  show  so  arail- 
abl«  babuice  ot  £2'.*,>.0»Xi.  Ail«r  payment  ol  the  iinal  diytdead  on  the 
prelarra»abarM  and  tnaalaariag  to  mtmaad  dtfiMiMtoB  £tMI9i 
i:tS.7BS  ii  eaniad  fanMid. 

wntcHum  Buonao  mat  ft  tan  co.  tan.;-**  <h«  aeniat 

on  Toe^ay  the  direelera  reported  that  the  eqniTaleat  of  C,1S5  8  cp. 

Umps  had  b«<-ii  added  duriuK  the  year,  miking  tlie  tjlal  41,6031  H  cp. 
lampe.  Including  £1.V>.  4«,  k.).  from  l»»t  year,  lUf  net  profit  was 
£.>.70«.  l>-i  Id.  An  interim  dividend  at  tba  rata  of  4  per  «*M.  WW  paid 
in  October  and  a  dividend  at  the  rate  of  7  pv  at.  waB  WMrdailMni 
(nmkiog  9^  p«r  eeot.  (or  the  ;e*r^. 


nw  ooMPinis.  swtotokt  bbtobi^  lbis 

BUIRBUD,  Ae. 


NBW  OOHFANIBS. 

rO&STCK  &  aOBB   LTD       '^3  ■07  )— Beg.  March  U.  cajpital  £lh.(X» 

in  £1  eiiaraa,  to  aof  baeimee  eanM  «B  aa  Fontot  &  Son*,  and  to 
mttf  on  the  bo  tin  see  of  «\im  manotacMrttf .  nikan  of  glaia  {an.  witai; 

Ac,  manafactoren  of  ele<-tric  foods  *c.  First  director*.  J.  Forrter, 
W.  For^ter  and  W.  A.  Forster.    lUg.  otlice.  Barber  street.  Si.  lleien^ 

HEXHAM  *  DISTBICT  ELECTBIC  lUPPLT  CO  LTD  »3.-i*VJ.  -I^j. 
March  10  capital  £3ri  000  in  £'i  shares,  lo  up  >  electricity  for  licht. 
beat,  power,  titetiun  and  other  purposes  id  urban  district  of  Hexhaa 
and  niriihat  ot  Acomb.  Sandhor.  Hnham  We'll  Qaaiiet  aad  .Waedco 
lilorHimnharlaildj.  to  acquire  right<i  and  powers  granted  lo  E.  F.  Barvif 
iV  tha  UezhM  ligfatinB  ocdar.  1901.  4:e.  Fiiat  diractara,  3.  B.  Tnilf. 
3. 0.  Seott.  1.  Gihton  and  W.  fUU.  It<«.  olllw,  Bank  CbaMton.  Haahnu; 

KOETTKBB.  MACOOMELL  k  COOKSOV  (UP.)  (8S.91fi4— lt«.MtRh  IB. 
bipital  £10.i>iKi  III  £1  sli.ar(.,i.  to  rariy  onbniiDessnf  lallwaruitnBiwny 
coustrucliir>  uwocr^  itnd  wurkct-.  Mt  and  imitor  muiufsctuier^.  elee. 
liiciaivs.  1 1<  cirical.  mccbanical.  c^nl,  ■  <->ri 'Ultr  >:  ;i:i.  i.al.  o.  (.•iitn;.- 
and  Kciterai  engiiM«rr,  macbiotsts,  iouitdt  i.-.  wire  drAwerv.  \c  ,  and  M 
adopt  an  apMMnt  with  iL  KnMiaer,  Bl  G.  llaeO>anail  and  B.  Cnakano. 
First  difcclera.  B.  Koettner,  S.  O.  MaeDoneH  and  1.  CaoksM.  Kag- 
ollioe.  ;t.  .\<Uni  «lrr<  I,  AiU  tplu.  I.ijndyd.  W  V. 

PEEBLtS  iTEAH  CAB  CO    LTD       -^^Xi"!  -IU(.  Uareb  4.  capiU 

£■111  till  I  in  I  T  -hir<  ■  i '. '  «M)0  preference),  to  aHopl  aercement  wilL  Bruec 
i'<il  •■  V  I  I, '.J  ill  1  l,le<t>-ic  Coniersion  SyoJ.  iLtd.i.to  aoiairx!  and 
lurn  to  account  any  patents,  in\entions.  piijcesses  or  rights,  and  to  carry 
on  the  bu^tneas  of  reaniitactiirvr*  of  >t««iii.  electric,  petrol  or  othtr 
engine*,  rsuiwav  rarrUi^t^  !in*l  wnt*;^n=  rxr^.  trnflk*.  locomoilrca*  rallici^ 
Moek.dr«.  Be«  r->  -  ■•  -  •    •       ■..,:;;si,-r  s.W. 

MOBTOAOVS  AND  CU&RQES. 

tCBAMOa  ILTD.  -Usue  on  Feb.  2Jof  £l.i  <>0  Jt-bentor<>.  part  of  setie* 
created  same  dale,  to  secuie  £l.(>00.  charged  on  cosipany  i  uadcr>akji)jt 
and  propatu,  meient  and  (uOvaii  to«lndin(  aoaalied  eapilBL  iMdiM. 
X,  Slaiont.  H.  3.  Valiord  and  U.  J.  Oarda.  Vo  tnuicaa. 

PBEHtEB  ELECTRIC  LAVr  CO.  LTD  -An  agrecmrnt  da'cd  Jan.  S7, 
IV  I'.  e\'eDdiDfi  ti-:ie  for  paymfiit  ■  (  .litientures  lor  £12. Xh)  an<l  varjijTS 
ill     I  ii.'trt-T  ihireon.  hm  Wrn  rf jjisioff '     Propeitv  charged,  ctun 

.  lerlakim;  .uul  priipiTtv   ,  ■     nl  ..■i.i  (liI^ic.    So  trustee;.  , 

WEB^TfiB  tLECTBICAL  ENOIKElBItia  CO  .LTD  >-l«>ueoD  March  P  I 
of  i'i.'j  6i-t  uvjit;  ijt  A  iltbeuunv;  |  art  of  Ecries  cicatrd  Feb.  2*.  IV<X;  | 
t>  itLUtc  £l,(»ui.  (.Iiat^t^d  uu  cvUipauy  i>  uditciiakiiiK  "^i  properly,  ■ 

rs«niaadfMttira,tnel«dingttaealladcapiUlandanpaiiiflalb.  Heldir,  ' 
W.  T.  N'twboalk  NotiaataM.  Xo  peartooa  >»w«  of  twna  wriia  I 

I 

80CIETB  AHOKTME  METALIVKOIQVE  PBOCEDE  OE  LAVAL.~Th;s  . 

C'  lupiiiiv  has    been  formfd  in  ISel.iiim  t"  exploit  l>r.  (!.  fv  Ijiiaii 

pHlent  tor  the  elecuic  soieliiut;  ot  .tiiic.  The  pramoters  are  UerauuB  aad  ' 

i^wvilifh  financiers 
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Prioe  o(  nlTtr  Wi%4.  par  a 


■Bank  nta  2)  per  eent.  (since  M«roh  9, 1905). 
01.  Consoli  91,\— 91,',  for  iDooer,  91}— 91} 
(or  wcoant ;  3|  per  ocnt.  annuiliea  'J<i—'X)\.  CodsoU  Psjr  Day,  .\pril  i. 
Stocki  Bod  Sharea  Coutinaktian  I>av!<,  Much  2H  and  April  II  ;  Tieket 
iMji,  Maiah  39  and  April  19 ;  Vtij  D«ts,  kUrch  SO  and  April  13 ;  Mi^ag 
Slum  OHiy^ni       MHth  n  and  Ml 

AKAiouuTioii  OP  BUCTRioAi  BNotmiKnro  mm.  —  The 

"  Finanetal  Timei  "  on  Toeaday  reported  that  an  •inal8«roatio4i  waa  on 
tbe  point  of  being  effected  betveen  tha  fiiitith  WtsUBUMOtt  Elaelria  it 
Mfg.  Co.  (Ltd . ;  an.)  Sir  W.  (i.  Arwalwwg. fTbUwortb iOtt.  (fJA.).  Tha 

report  is,  however,  denied. 

AMEMOAM  TSLSPBOBB  «  TIUBBAPH  CO.-I>urinf;  the  week  t).i» 
oompaay  made  an  inae  of  tatiOOOiOOO  4  per  e«nt.  ooltalanU  troKl  Iwndii 
of  tliiOWtsdk  

AmnHNW,  VMIIMMS  «  Oa  (LTDl)— Ttefiisaton  hafo  declwtd 
an  ordinary  iDlatim  4l¥iM  of  It.  par  than  (at  llw  rate  ol  10  par  otaL 
per  annum ', 

OOmSROIAt  OABLX  CO.— The  rr«ti1ar  qitarterljr  diridend  of  1  pm 
o«nt.  on  lh<i  prrti  rrrd  (ham  in  the  Mackny  cimpaniea  will  be  pail 
.\|inl  10.  till-  tnnKtcr  bnoti  being  closed  from  April  1  to  8  inMuaive. 

COMPAONIE   FRAKCAISE   FOUR  L SXFLOITATIOX    DEB  PBOOXDBB 

THOMSON  UOUBTOB  (FAIU81.— A 't  ]>er  c«ni.  <livid<>nil  has  been  declarul 

f..,  I,  :ii 

EASTERN  TELEOBAFB  CO.  ILTO..  -This  company  annoancs  payment 
on  .\|iril  IS  o(  dividend  at  the  rat*  of  3}  per  cent,  per  annum  (less  tax  i  on 
the  prKfemnee  stoolt  (or  the  <|a-irt«r  endin);  31st  insL,  and  an  interim 
dividend  iif  1 1  pi>r  o^nt.  on  the  ordinary  atook  (IBB  bw)*  in  satptti  o( 
protit*  for  'luarter  ended  Dec.  31.  The  transfer  baokt  ol  Um  VtVuUf 
xtoc\  will  be  closed  from  April  7  to  M  iuclosive. 

KRArnnmTXAOOirMWBMCB  RBBtNPBU>Uf.— a  dividend  ol  6)  par 
cent.  hit<  boen  declared  for  I'.tOi. compared  willi  (i  percent,  in  theprcriou* 
yoar 

STOCK  EXCHASQE  N0TICS8.  The  .Slock  Kiolumge  committee  have 
been  atked  lo  grant  qaotatious  to  a  further  isKue  of  ■'>,00O  £10  fully  paid 
li  per  cent,  cumulative  prefercnee  idiares  of  the  llrilith  Eltclrie  Traeliou 
Co.  (Llil  a  further  issue  of  9,000  £5  (ally  paiil  ordinary  shares  of  the 
Oxford  EUrlrit  In.  il.ld.),  10,000  £10  folly  paM  0  pi^r  cent.  cumoUtiva 
pnfaiaoc*  shsrrs  of  l.ii.  Whiit  <i  .  if.c/  l.  and  £5;i7,S."il  a.'iseuted 
•staoalon  preference  .>  pur  cent.)  sto  \  Aiii  l'.m'.l'  i.  n  unassruUil  <-»t<!niooii 
prslManea  {h  per  cent.)  stock  o(  the  MetioaitUltm  hinrict  Jlaiticay  Co.,  in 

Uaa  ol  Om  MJNOjm  airtMMiqB  pnlmMs  (fi  fir  «m.)  rtiak  navfiiat  i. 
OOLMUIL  UD  ffimiai  tMYBSTHlum 
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lUCIRIS  SAlLWAft 
TRAMWAU.  Aa. 

Aa(lo-At«rkUM  Oni.  ahana.... 

Do.   1;.  Cora.  Prid  

O4.  Panuaaat  kZ  D*K  8t<Ml 
Aackland  Btee.  Trass  bX 

«iad.|   ,,  . 

Baroalora  TnmwanUra.   

Do.   SXCBm-PraJ  „-.„.. 

l>o.  It?:  Drb.  StiMk  (lad.)   

l>o.   i  p<r  C*i5l.  I>»ba  

BiUbua  tlwtrif  Tmc^^i.  IhtmI 
Ort  

Eto.  4  par  beat.  <;aa.  Fnl. .... 
Po.  iiiM>OtBa,DkIk«M)h 
Briitab  oaiaiiHa  aaa.  Bar 

tfal.  Ort  

Do.   Prat.  Or4.  Slook  

Do.   61  Com.  Pa»p,  Prat  

bo.   4^  par  C«nt.  lat  Wart.  Mia 
Do.    \  noconvrr  Tower  Ikaba. 
Baaiftoa  Arroa  and  Boljtraiio  Or4 
r>o.  e  par  Caul.  "  A '  Cm  Pral 
lya.  "h"  ,,   

Do.    J  par  ('.iril,  li.l.fi,    ,  ..  .....  i 

LK>.    fi,  Snd  Dab.  Btook  PrOV  ' 

tMa.  ._   

BiteiMia  Avraa  EIn:.  Trama  ( :  Hon 

Ud  

OaMaiti  Trntnmra   >  x  rialtti 

Do  ti>  lat  l)«b  hiixik  (na., 
GaM  BUctnc  Trua  !ili*i«e  ..  . 
UolDiabp  Tnuaa  A  Ltg.  6%  Ittllt 

U*ti.(ie4|   _ 

Uadraa  Blee.  Trama  b;  Da''. 
Moatraal  91.  By.  Sl'(  tl  Moit 

Deba.  11908)   

Do.  HIarlIng       I)a)i«.  (I««). 
PaitbiW.A.  k;i.c.  Trim*.  UIMl. 
D«-b.  Slk.  

niciRuiTT  swrn.  | 
aanirota.  .  i 
a.  C&  tl 
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JBLECTRICAL  COMPAHIBS'  SHUS  LIST. 

I 


ISC 


ll'tH. 


UMTItt  «MWATt,T>AMWATt,*« 

B«Ui  Bl»«.  Tnun»  Fr»f.  Oril  

Do.  tZ  Vnm.  ?"•<   

Dol    4(  lit  MiMl   '    I         •  :    "  I  1 

B'bani  A  Uldlknd  I  r  n  .  I  u  I  I  ~.lk. 
IMMol  Trmsmn  ftcd  iiuriai^Q  t^d, ... 

Do.  CBin.  Prrf.  (hiUj  p«lrl)   

Do.  «p<iOnt.D«b«    

MiMk  SlM.tr:*  TnoUoD  Urtt.  

Do,  t  pot  c«Bl.  Cam.  Pr«l  

Do.  (  (M  Oot.  r«ip«tul  Dab*   

Do.  4)  ptr  CcDi.  tsd  beb.  Stock  

Cniiml  LondoB  Ordinur  aioek 

Do.  «  p*>  Coot,  rnf .  Biook 

Do.  DoImioJ  Biocfc  

Dow  «MrOMiMlf«flIlniL  ..V... 
(Mj  tsd  Sootk  Loato  Bly.  Con.  OH. 


(>»») 


Do. 

Do. 

Do.  (tMlj. 
Do.  4  par  Omt.  PMpoUkl  Dot* 
DotUa  OnU*4  TnoM.  (UN)  IAi.,Ot*. 

Do.  tMrOoaLFNt.   

fli  KofiGia  *  Oir     Pii  <M.  (a> 


Bt. 


100 


Oi.  Kortkon.  PtaMUb  *  1  

.    CM.,  Snrirot  Bno.  Bada  ONtt. 
Itlmynlal  Tmnnn  Ora  m».,„i.»  

t  Do.  (  por  Ceal.  not.  m-.^^  .,  

t  Do.  41  iwr  Cent.  D<b«.   

Mo  of  Tk>D«t  Eire.  Tnai  *  LttX  Ft 

to.  «  m  Coat.  Dob.  8<o<k   

Uwpool  Umtarod  Kalhiaj  Or*   

Do.   (  ftt  Caot.  Tni  

Do.   4  p<f  Cost.  Deb  

Leadan  Coitod  Tiuoi.  bX  Coat.  PnI.. 

Do.    4  .'.  let  Mort.  Vtb.  Hlock  

llart«r  Coa.  Old.  Stuck  

Do,  1  p*(  CeaL  F«i^  Fraf. 
MalnpoUlaa  Kl««W»TwMlHt  m.- 

Do.  tx  Oaai.  Pial.  •mm«»».m»m*mm.m 

Do.  4i  .  D«kBlMk  

Kow  OcD.  Tn«t.(jiarOciil.0aa.fMt. 
PoUailai  BlM<ilo  Tiaetioa  Otd.  

Do.  5  por  C<-BI.  Cum.  not,  ........ 

Do.    4ip«rrcti1.  Il'.h.  Stock  ........ 

8oatkLab'-<  Ki.  r  i  ric  *  rMwM, 

Do.    es  1  r.  t   lil  [»ld)._, 

Do.    ij     toh.  :  ■  

VaUrloo  and  Cit^  Old. 


Do.  PMftRad.M.»M....M.M.MM.,.. 

Do.  Datetad  

OOBaMmkiraUo  Casual  StMk  

Do,  4  Bar  Ccat,  Dab.  Matk  m— „ 
Oate  aalawilBo  Oid.  .»..,..„„..„. 

Do.  rialaraaeo  10  iif  tTiil  

Otoacl  HpaaUh  Ord. 


Do,   10  por  Caul.  Cm, 

Do.   4t  per  C«nL  Dob, . 
I  Dinct  Coitod  SUIao  " 
UroctWMtlDdlaCoblo 
■ootorn  UrdlsuT  -- 

Do.  HvvCmit.tna.mtS 

Do.  4      "    '  " 
tttln  II 

Do.   4  per  OdI.  Dub.  Slaak 

'  KaaUra&  ^^.AIrloiD   ' 

Do.    4^.  MnurlUaa  Bl 
Grlftt  >  nn  tt.  ru  (at 

Hk]>r:.I&  I'.  Ml  ' 

Pivotflf  4Kbi..i«.  lTcI  4X1 
Vm4  Airir^n  Tiu«|frHvkl 

Wait  Ccut  of  Amortca 


p«  Cool.  Hort.  BAHbSio 
'  Siaak 


Do.  4  Dm  Cast.  IMl. 
t  IbJio  and 


Waal  laJia  ■ad 

Do.  e  mprii 

Uo.  e  t«r  C«it.  ind  PML 
'  1)0.   t  (*r  Caul.  - 
Waitatn  Tatagnak 


waMatn  xatanak 

Ann  "^Wk  ^WMM  IHwf 

mmma. 

CUU  Mnboa*  (falljr  poldi 
,  Moat*  Vkdoo  TtlapboBo  Old. 
Iltaltoakl  Co.  rral.  Block  .„„ 

»  Do.  Db«.  Stock  .-._.„.„„, 

r  Do.  (par Caai.  Caai. M  fM„....... 

t  Do.  a  por  Caol.  Cam.  tad  PM.  .„... 
t  Do,  »  par  Cant,  Ko<M3Bm.Mh«l., 
'  Do.   Dab.  HtocK  Si  par  Cant  (radL) .,. 

Do.  «  par  Cast  Dak.  Bloek  (tad.)  

CMtntol   „  

0,71  tto.  •  P"  Cent,  Com.  Prtf.  ,.,„_„., 
BU  M^n    IiO.  t'Li-iieCc'-ul  r+vi^t  <  ■•.lih.SUi.Ed. 

6  J,  Q     Cluind  iUrcT  Plato   „, 

Uo.  (  r«t  Clint.  Com.  Plat,  ,„„...„. 
Do.  6  (or  Ciml.  Dab.  Stock  (r*<.).  

raAieuu,  uTiiTnif,  At. 


Elao,  A  Ooa.  1  ntMlmaallK 
etoka  TaWraib  and  ImS 

Do.  6  pat  Caai.  Pral  

■akaarico  Cakia*  Trad  |C«(t.) 
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s  la  11 
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4  14  10 

4  e  II 

1  It  4 

1  Hit 
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1  1 

4  II 


a  a 

4  IT 
4  )l 


Aiiiart 


r*ki  Aaa 
ftk,AH 
t(b.AM 
Jaaa,  Dm 

ApiuVoet 


ivlj  

JUM,  Das 

JOBOiDoO 


t  11 

6  « 
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10  IfO 

u  a/D 
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•  Iii«alcuBtlaBlkaiMa,aBBwwMkkibaMB>o«*lotacttBtaikl«MaltitaflI(ini(»|tlBk.  IbDiflBud.  1  Ik*  l«a«M8ia<*  BuIbmoI 


iiECTrarrr  nmr. 

BoDTnMDontb  A  Foul*  Kiftc.  Hop.  Old. 

Do.   41  p«r  C*ot  Cqm.  Prof   

Do.   e^:  Com.  SWoond  Pral  

Do.    4i  par  Cent.  Dab.  BIOok(r*d.)... 
BroolaT  tK«ict  i  EL  U.  ft  Fovar  Slum 
Do.  Do.  laiDafca 

Bromptor.  A  Keoaloj|tOBXl*e,liap.Ord. 

Do.    7  p<.r  t  «BU  Praf   .  

CoBtral  KlK-,  l<np.Co.4XOaar.Ob.Btoek 
CkailBiiCToai(W.KDd.tCltr)Kl.te(  Cr. 

Do.  it  per  Oaot.  Prat  ...  

Do.  lit  Dak.atoek|rad.)...,.„  

Do.  CUT  CBd<(takJa«m  Om.  Pr*l. 
Do.  Do.  (l»i  a)  


OkalMO  Klactits  Bappljr  Ord 
■  Da  14  par  Ctat  Dab.  Stock  irto.i  _ 
40II7  of  LoadoB  KlaaM*  Ugkllof  Otd. 


t  Do.  a  pot  OaaL  Oaa,  Pral.  

-Do.  tparCoatD*k.aiaak(n4.)  

Do.  liXla4I>*ii,8l«<k(t*«.)  

CaaalT  of  Loadoa  Eke.  Sappip  Otd. . 
Do,  a  por  0*at.  Cam,  F>*(.».._, ... 
Do.  4iZ  Dab,  Bto^taU  faldljtad.) 
Do.  e«c«Bd  Dob,  Btoofe  PHrr.  OMa.. 
rolk«*IOBa  Bloata  Wt7  taprtr  Ob-  <M. 
Do.  11 1*1  D«k.Btock(M£) 
Ho**  Kltctita  UahUag  OrA,— 
Lo(W.It*au!Sroawt41^it$aiQ 
S«ulBBla.*KBgUbda.UM..,  ^ 

Do.  Teat  Goat  Utnaf   

Kteatairta.*  Kagtka.O*  *MoUto«Btll 
Co.iMal  Blallos)  41  D*k,8tck.<i««J 
LeadoalloctrlaBwNyOMU 
Do,  a  pat  Cast  nat. 
Do.  iMtOaat  1*1  Halt.  Dal 

til*li«poH1aaElaetilcBap,0Td. .   

Do.  11  pat  Cent  Cam.  Ptot.  

Do,  lIparCaatDeb.lMoeklatlfott. 
Do.  a(B*tC*Btllrt.Dk.Slo«k(n«.) 
IlMI*t7ClM.Ccrp,lor  F,D.lBtMoit.l>b. 
Neacaatle  A  DUl.ntr.llK.OnUaiild 

tKiwcutl*  tiec.  MB|>ply<ltdL   

(Do.   t  per  Ceci.  Ni.r.  Can.  Vnl. .. 
INeilhi  in  CovrtUa  FJic.Snp.  ITl- 

I.Sollllifl  mil  El.ctric  Old  

Do.   tfc-rt  rti  :>'.  Ut.  Dcta.  

(Ollcrd  Electric  Ufd   ,,,, 

Do.  4S:  D«ll.^U;cl    

et  Jaoirt- A  Pall  Mall  Kloe,  Otd.  

Do.    7  per  Ceol.  Pr«f  

Do.  Si  ttt  C4  at.  Di'b.  Ktock  (rad.)  ... 
CmltkBtld  Harli«UK:i.cirlcKap.Otd,.. 

Do.  1  per  CroL  Deb.  .'■lock  „  

tSoBlh  londoD  Klirtiii:  bafpiy  Ord..._ 
BmuU  H  I    :  i.  f  1  i   I  t.  4i  Po-rer  Old. 
t  Do.   7  Lum.lnL   

Do.  tjUtDb.eik.riT.cta.ttd.Acoa,j 
t'rbaa  KItetilc  iiipp^y  Old. 

D«,  »X  Cam.  rral  

«,k.»4tM«».t..l>«b.  

Waatmtaalar  Ktcctci*  Aapstr  Ord.  ... 

ElHTin  KAIirACTIini.  u. 

.Mlianca  E3e!-.  Cn      Cuia,  tnt,  .... 

Arm  Kl<c.  Ml*<rl!-   I  rinl.Ittli   — ». 

Biltlib  iDtaltlid  HKltbpOiUiafM. 

Do.    4  jer  (  «  ct.  l-Tof   „  

Do.    IJ^:iitMi.n  b.l',  r<d.) 
BrltlihllKD^a  u  U  Lit'nl  lilMtJ>b. 
Britlah  WrkUiittKjuie  e\rial  

Do.  1  r«r  C'ont.  Moit.  Ilab.  Slock  ... 
Bn*h  filacinril  KniilnMriiia   

Do.   e  ror  Oct.  Pief.  Nod  C'cm  

Do.    4i  ;iiT  I.:,  ut.  ut  l;eb.  Slock 

I'O.    )  er)  Blml  Scd  IJ.  h.  BtiAk  

Callccdec'l  I.  ll  In  l  oD,  <lid  

To.   6  t  er  C  ect.  Ccci   i'rnt  .„,., 

Do.  It  I'e-  '-<■:'  i»l  Mcrt.  Dab*,(rd.i! 
ClMiict  kelloer  Alkali  Co.  llallTialdi: 

Do.  4«>.  lit  MortDtk.(iBdl.l  ., 
Chadbiiiu't  (><>ii|0 T*lt|ia|k Otd, 

IV    fX  Li,n  luf   ^, 
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SikOuvkr  I.<>ui;k's  Koyal  Iii^t:tutioii  address,  of  which  wu 
give  an  account  ou  another  ftgp,  affords  atill  another  instance 
where  steady  pttshing  towards  a  definite  |>r.ivticd  end  ha« 
fmahltut  light  tCi  ]m  csist  iiito  a  ilark  place  in  piiie  sciento.  In 
return,  a  fuller  priemifii  luiclci stan  lirii:  of  the  pli^'^-ii-..!  pro- 
cemes  iitvolved  in  thvprol>icn)  has  brought,  usual,  assHUiicc 
towavda  tiw  lolntion.  Sir  Oliver  hai  long  besn  vot- king  u> 
bring  the  task  of  fog  disjielling  within  the  scope  of  engineering. 
TIm  aid%'enl  of  the  merctiry  rectifier  weul  a  long  waj^-  lowarUa  a 
pnuticd  eaomiBBHttiaii  of  hb  derire*.  Hit  «ilibrta  to  inprora 
the  rectifier  h;n  r  lum  Ic  l  li'm  tn  tfir  framing  of  :i  reaMinahli; 
working  hypothcsiii  of  it.s  functions;  a  hjrpolheais  wbidi 
tamchw  on  other  muot  point*  in  tbe  Hitory  of  the  Tacaum 
tube,  and  so  iwefnl  in  connection  "iih  i-.ctiHeatioH  a-i 
immediately  to  hitre  tnggeated  m  new  {orm  of  rectitier  with 
inereusL'd  ettioicuey.  The  hypothesis  in  qaestion — that  the 
hulk  ol  the  (lurcnt  h  carriL  1  tluough  a  vacnnm  tnhe  by 
potitire  ions,  «nd  that  the  Aiglit  of  the  eathode  nji  tuualljr 


renders  comlnction  <lifficn1t— may  prove  somewhht  startling 

to  the  Icaniinl  in  those  matter.*,  and  will  not  at  onctt 
accepted  by  them.  But  its  itelpf«ilii<H8  where  it  has  been 
)ip|>lic<l  is  iu  best  racoannendation.  Sir  Olivkk  referred  only 
slightly  to  the  main  proljlt-ni  of  iir^  <lispelling,  and  (jffered  no 
ijuantiuitive  information  of  the  gei)er.tl  cHicieucy  of  the  jiro- 
ccs»  ou  the  krge  scale  at  this  present  stage  of  the  development 
of  the  appanitwi.  ,  So  we  nuj  at  present  chmniele  onlf  an 
improrancnt  in  detail 

I  H\sii.Kium-K  intrii's*  att.-tclui8  to  ccititin  |»ortion-i  of  the 
luiutul  report  ot  tIic  geiiL-ral  manager  t<>  the  Liverpool  Cor- 
poration tnmiw.iys.  The  •piegtion  of  sicel-tyrcd  r.  chilled- 
iron  wheels  crops  up  om-e  more,  and  it  would  ap]>ear  that,  as 
f.ir  a*  Liverpool  is  concerned,  it  has  r.v  I"  -"i  settled  'ince  for 
all.  Iu  IS'J.S  the  city  had  its  fii»t  cxpt-neiiLC!  with  steel-tyred 
wheels,  and  that  exparienee  was  an  UDfortiinate  one^  for  the 
tyi-es  "  xpix'jid,"  and  .\ineriean  ehilled-iron  wheeN  wer"  -iii^- 
stituted.  The  dtscardeil  «teel  tyres  had  ijeeii  mwle  iu  Ger- 
many," and  stnM  that  time  British  maottfiMturers  have  taken 
the  su!>ject  up  with  no  little  -^access.  The  Liverpool  tramways 
de|jartiiieiii  has  therefore  returned  to  steel  tyres  once  more. 
Top-corer  cars  are  still  in  favour,  and  statntiea  show  tbkt  if 
they  are  adopteil  the  system  may  be  worked,  ai^d  more  pas- 
sengers carried,  with  fewer  cars  in  service.  But  at  the  same 
time,  the  enei;t;y  consumed  per  car  milu  has  increased  during 
the  last  thnw  yean  at  the  rate  of  II,  M  and  SI  per  cant, 
respectively,  .us  compared  with  tli-tt  consume<l  in  I'JOO.  It 
would  not,  ol  course,  be  ttsasouable  tu  assume  tlutt  top  covers 
are  entirely  responsible  for  this  Increaee,  as  the  number  of 
passengers  has  also  gone  tip.  uml  ;!..jte  may  lie  oth'  T  ctiti'ies. 
However,  increase  of  pa^^uger^  iioe«  not  account  for  the 
greater  coet  for  enei^  per  car>mile  during  the  last  year,  m 
there  were  actually  008  faWOr  pMsengeca  carried  per  caE> 
mile  than  in  IWi. 


Two  important  patents  have  expired  dnring  the  last  lair 

■Iny.si.  One,  No.  .■),074  of  1891,  wa.s  granted  to  the  lion.  C.  A. 
Paksoxh  for  improvements  in  steam  turbine^  In  it  tbe 
invoitor  draws  attention  to  the  fact  that  the  steam  in  Howing 
from  the  inlet  cml  to  the  exhaust  end  of  the;  turbine  grailually 
cools  and  passes  into  a  supersaturated  condition.  In  this  state 
the  steam  contains  eonstderable  tputntities  of  conden-Mid  water, 
which  greatly  imiwdes  its  flow,  liquid  frictioa  being aabstituted 
for  gaseous  friction.  Tbe  inventor  then  propoaea  to  keop  the 
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•team  in  a  dn'  condition  eilhcr  by  miwirliMtiiig  it  before 

mlmiiJiioii  or  by  rr  heatini;  it  il  iriiiL'  oxpausioit  l>_v  innanii  of  ii 
ateam-jacketed  cylinder.  U  itli  rugurd  U>  Ute  Urtil  »(>luliou,  it 
is  of  bisiorlaal  fatorait  to  note  thtt  theapoeiflMtioB  mju,  ■*  Imt 
this  metho<l  would  itivolM^  i  f  ( nijwiature  so  liigh  as  to  'i." 
deuimenUl  to  the  surface  of  the  eugiue,  or  it  might  cause 

distortJon  or  damage  "  Nowadaya  snperbeattug  is, 

ne<-<lless  to  say,  tlie  onl\'  nieime  udopttnl  in  turhinoK  for  keeping; 
the  steam  dry,  and  steam  jackets,  espeoiblly  favoui-ed  14  yean 
ago  by  tbe  Hon.  C.  A.  Paksdxs,  have  nnce  fallen  into  disiue. 
The  superheater  described  and  «ketched  iii  the  (latcnt  sjiecifi- 
cation  consist*  of  .•»  coiled  tube  around  which  hot  gases  play, 
the  iitcaiu  being  condut  ted  through  thia  coil  before  entoriug 
fita  turbine.  The  most  important  olaim  appears  to  be  claim  2. 
which  cov«re  tli«  combioation  of  a  anperheater  end  steam 
turbine. 


Tbk  secontl  oi  the  two  expiiing  |>aUiinu  inferred  to  i»  of 
more  actual  importance  to  eleetrical  engineers.   It  is  Mr. 

Alpreo  Dickjnso.n's  patt'tit  No.  .').lf>l  of  IhfiJ,  proiectiti^*  his 
well-known  sw  ivelling  trolley  and  trolley  pole.  In  years  gone 
by  contral  troUoy  wires  wore  "Ircuuouhly  op|M>sed  on  all  aides 
because  they  neceiaitated  either  i-]nii\  uires,  centre  |>oles  or 
.«ii!e  poles  with  long  and  u^ly  bratkcts.  Mr.  Pickinson's 
invention  uppuared  at  tliis  juutture  and  jumped  almost  at 
once  into  univenal  favour.  Now,  lunrever,  there  is  a  distinct 
leverbion  ti>  the  centre  runninx  trolley,  and  ftxeti  the  h.ved 
bead  is  prvfened  by  a  lai^e  number  of  tttimway  cugiueers 
irhanerer  it  can  possibly  be  employed  aatbfaictorily. 

Tut  dispute  lietween  the  Weylirid^e  L'rb«n  District  Council 
and  the  I'rben  Eleeirie  Supply  Co ,  as  to  the  supply  of  elec- 
tricity in  the  neighltotuin^'  district  of  WultoD  on-Tbaiucs  from 
the  company's  Weybiidge  generating  station,  Lua  been  ended- 
«it  any  rate  for  the  present — by  the  passai^c  through  the 
Hwueof  Commons  coniiuittec  stage  of  a  Kill  iiuthorisiiig  the 
-company  to  do  this.  Siniilnr  iiuc-HtiotiK  of  ktundary  havi 
occasiooetl  troable  to  manv  ehn  iHeity  usUertakers,  hut  the 
circuniMtuticcfc  in  tbi^.  ca»e  arc  somewhat  different  to  the 
majorit)'.  The  I'lbun  Electric  Supply  Co.  owned  neparate 
PiwiBioual  Ordei>  for  Wuybtidjjuitud  Walton,  uud  in  .ittempting 
to  supply  in  both  disirieta  from  the  one  station  the  eempany 
Wii8  held  l>y  the  law  com  t*  to  have  come  undei  the  clanse  in  the 
Electric  Lighting  Acts  tvhich  pre\onts  the  holder  of  one  Order 
from  associating  with  the  holder  of  another  Order.  In  this 
ti»«e,  of  cour-e,  the  holdeis  of  both  Ordenn  were  one  ani'  the 
same  company,  l>ut  inasmuch  the  Orders  were  separate,  it 
JMCNsarj'  to  orett  a  ganeinting  station  in  each  district 
unless  a  private  iraylca\  e  could  be  obtained  for  the  pun'o^^' 
of  laying  cables.  This  being  impossible,  it  vaa  nei-eitHsiry  to 
promote  a  Bill,  which  was  passed  as  above  stated.  Cities  of 
;thisldlid  were  dealt  with  in  (he  Klectricity  .Supply  Bill  whieh 
was  passed  by  the  House  of  Lotds  last  scsijioii  and  tlien  dropped. 


That  the  eommereial  abilities  of  the  existiog  decttic  supply 

authorities  is  not  of  "ucli  a  1  ,«  ^t  in  tu  1  .la  that  «utod  by 
Mr.  Mkrz  is  proved  by  a  perusal  of  our  report  this  week,  and 
it  will  be  noted  that  Um  Chairman  faimaalf  was  partieidariy 
itl.I■;■l■s^^■li  by  t!ic  fflvidence  on  this  i>oint,  (or  in  almost  every 
case  it  appears  that  there  is  a  staff  of  eaitvaaters  whose 
special  duty  it  is  to  push  the  [wwcr  part  of  the  huBfauss.  tt 
i^  <|)>itc  clear  that  great  difSeultiea  have  Innm  expericm-vd  in 
inducing  Liondon  mannfiicturcrs  to  a<Iopt  electric  driving,  but 
the  considerable  development  which  ha^  taken  place  during 
the  |>ast  two  or  three  years,  as  shown  by  the  figures  prednsed 
by  the  op|)OBiti  >n  to  tin;  ..clicnic.  iiulicatcg  ihe  rftvar  l  tJio 
persistent  en<lea^  out*  of  tlje  eoropanies  and  local  authoiitiee 
to  bring  the  advaatagee  of  this  node  of  driving  before  mann- 
factin-ct>i.  In  Mr.  Xkvii.i.k's  addiess  on  behalf  of  the  com- 
pany, the  cooditioos  under  which  the  present  companies  work 
and  the  efiect  of  the  paivbaae  olauae  in  their  Prariiiooal 
Onlet*  were  mwle  clear  to  the  Committee,  and  Mr. 
CoNAcHKK'ii  evidence  was  sufficient  to  show  that  the  more 
modwn  stations  of  the  eompaniet  will  be  able  to  meet  the 
increasing  demu!i>l  f <>r  power  uiaB  in  a  far  shorter  time  than 
the  stations  described  in  the  promoters'  scheme.  The  whole 
mattei  has  now  really  come  down  to  a  quesUoo  of  cheapneag 
of  tariff. 


Thb  Marconi  Company  ia  still  unstteeeasfal  b  the  i 

tion  of  its  Pcbemes  for  telepraphinj;  across  the  Atlantic.  The 
day-by-day  .lerviee  for  Z'/c^  Times  has  got  no  farther  than 
its  inauguration  two  years  ago,  and  the  regular  ffffffWWiM 
service  for  the  general  public,  promised  from  time  to  time,  ia 
eonst;intly  delayed  fot  the  erection  of  new  stations  or  the 
modification  of  old  ones.    Last  of  all  come«  the  service  to 
at  sea,  which  with  the  help  of  the  Poldhu  station  was  extondod 
to  sbii>s  in  any  part  of  the  AtUntic  a  month  ago.    Tbe  Pr^-t 
OfKcc  has  now  ceased  to  accept  telegtuws  for  U'ou^ission  by 
wii-elesii  telegraphy  from  Poldhu  to  ships  at  sea,  this  being 
probably  owing  to  tlio  iinrcrtainty  and  dclayi  wbich  have 
occurred  in  the  receipt  of  thc^c  moasoges. 


\Vk  ugain  de^'ote  cotisid' :..Mr  -|>.ice  lo  tiie  Bill  i*f  ti.e 
Adniivii-'riitn p  Cr.imfy  '  f  I.'  t.  1  ii  ami  Iti^tiiit  Kleetlie  Po«er 
Co.  in  our  l'arli;<iin-utary  eoluniiid  thii>  week.  A  g<Jod  i>ortioii 
of  the  ease  for  tlte  oppositioa  has  now  been  heard,  but  the  end 
is  yet  too  far  off  to  attew|>t  any  prajihccy  as  to  thv  decision. 


Lord  XalTilL— It  was  announced  yesterday  that  Lord  Kehrm 
had  undergone  a  Mriou*  Operation  earlitr  in  the  week,  but 
V  a«  [iroj^res^ing  as  aaikfaetorilj  ea  eould  be  expected. 

Dels  of  Int«mi|itidn.  Dale  of  Uepau. 

C&T«iine~PinliaiMK                 Aug.  18,  19U3    . .  — 

H<  i:^i-laa«(T«inSn)   Osmsrail  Oet.  83,  IMS    ..  — 

Tarifa— TangiM.....              Jan.  18.  1904     .  — 

Caycnru)- Farajaaribo               July  l:t.  I'J04     .  Mar. -J;l,  ]l<3iS 

Jamaica  — Colon                      Jan.  10,  l'ni<i    ..  — 

Large  Freaaeaer-dinf«r  for  ahawiiiigan  FaUi.— Aocording 

to  the  H'tUetH  EltrtrieiuH,  the  lai^gesb  electric  m«tar.genentor 
e  ver  built  is  now  being  installed  at  the  plant  of  the  ShawinkMk 
Water  and  I'ower  Co.,  Shawinigan  Falls,  Quebec.  Tiu 
machine  was  recently  lonstructetl  by  the  AlUs-Chtdmers  Col 

of  Cincinnati,  ainl  ihu  :-\  nclii  vnous  motor  is  of  8,000  ii.i'.  Ttie 
liiiiiij.'  of  the  generator  u  .'),7oOkw.  at  -lOO  revs,  per  uiin. 

Manchester  Local  Section  of  the  Institution  of  Electrical 
Enxineerd. — The  annual  general  meeting  of  the  Manchester 
Locul  Section  will  be  held  at  the  University  (Physical  Labora- 
tory) on  Tuead^,  April  11th,  at  7;30  p.m.,  for  the  elaotian  of 
chairman,  viee-miraMn,  honorary  secroury  and  19  meabera 
of  committee  for  next  sesaioB.  Dr.  Hopldiison  retires  bv 
rotation  aa  ex-4]iflicio  member  of  the  eonunltteei,  bat  fa  el^Me 
for  ro-eleetioa.  Kominaiiont  will  be  reoaived  up  to  Aprillbid. 
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At  tin-  al-'  A''  iiu  i  iiti,,  Mr.  .1.  Frith  will  read  a  Paper  on 

"LuLiMii:      ill-   l  oniiul;v  iti  the  Dwign  of  Dircct-<urrctit 

D\  I  limn  IS. ' 

The  Society  of  Arte  md  tbe  London  lustitatiou.  —  A  ftchciiio 
for  the  amalgamation  of  tht^c  two  bodies  is  under  considera- 
tio!i  A  sjK-cial  meeting  of  the  proprietors  of  the  Institution 
ha^  V,.  e:i  called  by  the  board  of  manager*  for  next  WedmadKy, 
when  the  followint:  iTsolnti'm  will  lip  sul>mitiod: — 

That  the  propru-icn  ^  >[  :hi  LunilLm  h;N-.iiu;icii:  iipt;noTe  of  th»  amal- 
pmsfttinn  o!  the  f.nriiinn  [iiritiliition  with  llic  Sm  inly  of  Aita  open  the 
iin<i5.  (m  l»r  15  p-MMhl.v  ,-,1  \hr  i-eport  of  tho  jtMni  cuiamittae,  n  copy  of 
which  ha*  been  turoifhed  lo  each  proprietor,  and  anthoriae  the  board  of 
■liinHMIMl  t«  promote  or  to  oomUne  with  the  tioci«ty  of  Art^i  in  pro 
aaalim  and  Owning  an  Aet  o(  Parliament  for  tha  parpo*<>,  ami  to  uk« 
Mnb  othar  attpt  as  may  h«  aaoeaeuy  (ocarrir  the  proposed  anaigamulioa 
.tttoeffaoL 

MilHTlMMtw  StsdMta'Btctiaa  of  tha  Institution  of  Electrical 
— ^Xhe  nimtal  general  meeting  of  the  studcuta' 
aaetisn  will  be  liehl  at  the  Salford  Boy*!  T«eiuri«al  Iiwtitate 
on  FHday,  April  7,  1905,  at  7  p.in.,  for  fho  rtudHat  of  tba 
niport^  and  the  namea  of  the  new  rice-obalroUML  hm.  McraUry 
and  nx  members  of  committee  for  next  MBMon.  The  vice- 
chair  man  and  hou.  secretary  are  not  open  to  re-election  for 
llif  next  session,  but  the  following  members  remain  on  the 
committee  :— 

H.  N.  I'utton  <  ThF  British  Wentin^houne  Co. ).  K.  (i.  L.  MonJe;  Meearit. 
Mather  Ik  Plati),  W.  Wiustanlcy  (lAncashire  Dynamo  <V  Motor  Co.), 
J.  W.  Caiiipin,!!  (oUier  works).  J.  U.  Pott^  ; Central  SUtion),  R.  \V.  Willie 
(Municipal  8«ho<>lo(  Technolfi((j).  ('.  F.  Hewitt  (Salford  H  iviil  T&ohnical 
Institute). 

After  the  above  meeting,  which  will  probably  last  till  Sp.m., 
a  mctttiii^  will  be  held  in  the  8;ime  room,  whm  Mr.  Jaaniion 
will  read  a  paper  on  "  Electnc  Cranes." 

The  Jnnior  Inititation  of  Enginaera.— This  Institution 
neentty  paid  a  viait  to  the  Brockie-PaU  Ac«  Limo  Work«, 
WorshiMtrec^  London,  whom  thej  won  racoiToa  by  Mr. 
JMDoa  Bmkie,  the  inventor  of  tbe  finckie-Pell  himp,  who 
gave  a  ver}*  interesting  account  of  its  development  and  con- 
struction, and  described  gi-nerally  the  necotsary  characteristics 
of  an  efficient  arc  lani(>.  In  the  worksho(ia  u  numl>er  of  lamps 
of  ditli-reiit  tv'pes  were  shown  in  conrife  of  nianiifactitro  and  in 
the  teatin;,;  room  demonstratic.>i).s  were  carried  out  to  illustrate 
tliu  elfeut  on  thu  arc  of  two  muthods  of  re;;:nlaiion — nuniety, 
diftereiitii'.l  (main  coil  ami  shmit  cni)  working  in  opposition) 
and  -h'.itit  i-i';loiil\.  '.In.'  n-.-uli  -!i;i\mi  I't.n;;  ti^.ii  niiii  tin;  shunt 
coil  alone  the  current  miglit  U-  viirieJ  very  coiisddcnibly  with- 
out afTecting  the  length  of  tlin  arc,  whereas  with  the  difTerential 
method  the  variation  in  Iciijj^th  of  the  arc  was  very  consider- 
able with  Uie  same  ciiango  in  the  cuiTcnt  strength.  Thfl  two 
Umps  were  niB  in  «erie»  so  that  each  bad  the  ■ane  curnot 

brtatiHtttgaal  CtomptUtiiOiii.— Amongct  the  priaea  to  be 
awarded  during  the  Milan  Exbiliition  ofU'Oii,  by  the  Aaaoeia- 

tion  of  Italian  Manufacturer*  for  the  Prevention  of  Aooidents  in 
Factories,  are  the  following  ;  ( I )  A  gold  medal  and  S,000  lire 
for  u  new  appliance  for  prc\ cntiii<;  accidunta  ai  i.'-in^'  I  mm  con 
tacte  between  primary  anil  Aeci.ndury  wiudinga  in  .uLcniate- 
rurrent  ;iLi:i;,|.  imiers.  '{'be  a]>pliance  must  fulfil  the  condition 
I  hut  no  tii'tiiuliiitice  in  the  autitm  of  the  transformer  niuiit  arise 
in  cuiMM)f  atn)o$ph>'ric  lll^chil^gts  ■  n  :i  im  rmul  increase  of  poten 
tittl.  (2)  A  gold  medal  and  l.OoO  Jiie  for  a  novel  system  of 
hand  crane  or  winch  lilted  with  a  simple  and  iimctical  con- 
trivance to  prevent  the  powibility  of  the  handles  revolving 
during  the  dcsecnt  of  the  load.  ( :(}  A  gold  medal  and  500  lire 
for  a  safety  appliance,  to  be  simple,  strong  and  reliable,  to  stop 
(melt*  ftut4imutirally  on  an  inclined  plane  on  the  hauling  rope 
anapping.  The  appUanee  must  be  adaptable  to  existing  plant. 
All  appDanoea  entered  for  competition  must  be  exhibited  at 
the  competitor'a  e.\petise,  in  such  dimonaiona  and  eonditiona  aa 
to  allow  of  their  bebg  practicaliy  totted  U  tht  Mflau  Bkhibi- 
tion  of  1906,  in  mch  time  aa  may  bo  dotanniiwd  by  th«  Exhi- 
bition eommittee.  No  charge  ml)  be  made  for  ipaee.  The 
appliances  preseuteii  for  competition  are  the  pniperty  of  com- 
petitors. Applications  to  conipcle  must  be  sent  iu  not  later 
than  Jul  '.  U.  1  OOo,  addressed  to  the  Pre- n lent y  of  tl:.j  A.s<(j 
ciation  of  Itudiaa  Manufui  turers  for  tlie  Prevention  of  Accidents 
in  Factories,  Foro  I3onoparte,  61,  Ifilaii,  from  whom  foitlter 
iufonitation  may  lie  obtained. 
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Wireless  Tolecraph  Notes.— II  b  stated  by  Hm 'Melhonine 
c<in  c^pondent  of  the  />'u7y  ChwukU  thafc  iJm  Anaiidiu  Ploat> 
mosti  r-deneral  pro|K>iscs  to  coonoet  Taamanmandtho  miunland 

by  wirolc«i  tclegra|)hy. 

Accoriliii_'  ii>  -i  iciHiiL  by  t'apt.  f!yi\  Ptitish  Consul  at 
Urest,  a  \vir<-'..,  sa  suitiun  h.i«  bi-en  est;ilsli^h''<l  near  Stiff  Bay, 
north-csi>-t  <ii  L%1k\iu.  .imi  o;i>>nc<l  m  tin;  publi:  in  con- 
nection with  tile  I'reii'  h  [i.j*u»l  telugrapU  a)^tem.  It  is  stated 
that  the  ra<lius  of  i . .iiitnimica.tion  with  vessels  at  sea  <ii  other 
wireless  stations  is  1 W  miles.  The  charge  for  wireless  tele 
grams  is  7iil.  p^T  wonl  to  or  from  I'slutnt  to  a  ship  at  sea  or 
other  wirrfoaa  atation,  in  additioa  to  tbe  lootl  chatge  per  word. 
Thus  the  total  cburgfi  to  or  from  any  statwm  in  IimiKO  ia  8d.. 
per  wonl. 

Lord  .Sti-athcoui,  the  High  Commissioner  for  Cana>la,  lias 
boen  notified  by  the  Minister  of  J^Iarino  and  Fisheries  at 
Ottawa  that  the  Canadiao  Government  has  <kcided  to  place  a 
UareoRi  winloia  (almEniili  atation  on  Sable  lekndi  and  the 
station  witi  oouo  fitto  OpaMtiou  by  August  let  next.  Bablo 
Island  is  practically  a  rock  and  sandbank,  20  miles  long, 
varying  in  width  between  one  and  two  miles,  lying  off  Nova 
Scotia;  it  i.s  somrtiim'T  alnio^i  critiicl;.  iiiiMr:  '.v.itci.  tjfteuil 
is  enveiopoii  by  dense  fogs,  aud  the  liuniber  >jf  mishaps  to 
•ktppiiig  for  wluch  the  islaml  is  resiwnsilde  is  very  groat. 

WmoMf  lalaUlpMe.-'Aacoiding  to  Xniun;  by  «  statute 
paaaad  in  1M4,  the  UmvwsUy  of  Oxford  ottablisbed  a 
"diploma  in  adantifle  engiDeecjng  and  mining  sabjoeta," 
and  the  eommittee  appointed  to  arrange  the  details  of  the 

scheme  has  now  isaned  the  regidationscoaoeniing  the  diploma. 
.Merolwrt  of  the  Univerrity  will  be  eligible  for  the  diploma 
who  h.iM  ]i;i--.  d  at  the  examinations  rc<|uir«<l  for  the  degree 
of  1!.A.,  and  have  >uitis(ic4l  the  e.Yamiuurs  in  certain  special  suit 
jects  mentioned  in  the  foJlowing  list,  iltei  an  AiiprnVi  I  .  mrse 
of  study  in  ihoff  ^ibjeet-  evtenditiL:  over  tiv, ,  ■,  ,.ar-.  ;iti.i  have 
also  gode  through  iii  n[j]Miivr(l  ..MFur^e  oi  | iiMetiesl  training 
lasting  four  months,  either  at  a  miue  or  iu  engiueeriug  works. 
The  subjects  that  may  lie  oflTered  are ;  (a)  .Mathematics 
for  applied  Kclenco  :  ('')  physics  and  chemistry  ;  (c)  Fi-ench  and 
(ierman  translation  ;  {<!)  engineering  principles  and  machine 
drawing ;  (•) surveying  ;  ( /  )  geology  ;  ('/)  mineralogy  ;  (//)  min- 
ing and  engineering,  hygiene  and  mine  ventilation  ;  (i)  clec- 
tiicity  ;  j)  assaying.  For  the  oi-dinary  diploma  c;tn<lid4te« 
will  be  i^ijuired  to  {lass  in  ("),  {!')  and  (r :,  and  in  not  leas  than 
three  of  ttie  remaining  subjects^  pronded  that  (/),  and  {i) 
i\n  not  token  together  without  one  or  more  of  the  others. 
Candidates  who  propose  to  become  colliery  managers  and 
desire  to  obtain  exemption  from  two  of  the  live  years'  nnde^ 
ground  work  rei|uired  by  the  Home  Office  as  a  (|Ua)ification 
for  a  certificate  as  colliery  manager,  must  obtain  a  special 
iliploma  by  passing  in  the  <  i  -  (n),  (h),  (c),  (A),  and  three 
(not  being/,  ()  of  tbe  remainder,  and  by  taking  their  four 
Boatha'  cottTse  of  practical  iralmng  at  a  mne. 

Telephony. — In  hi-  ;Iiii>I  Cantor  lecture  on  "Telephony' 
last  Monday  evening,  .Mi.  11.  Laws  Webb  dealt  with  thee<iuip 
ni>.  Ill  i  !  telephone  exchanges,  illn-u .it i:iu'  his  remarks  with  u 
n  inii  11  ()( ianterri  slides  an>i  the  projecKou  '  ui  the  screen  of  some 
i  kiii^i  ru'i.lL'N  I  I  -('viiij  jacks.  The  lecturM  ei imnicneed  by 
tle^icnbllig  the  oldest  nwitchboanis  and  then  tiiieed  step  by  st(-]i 
I  lie  dcvclopiiiciit  of  the  .switchboard  and  its  princi|ial  parts  up 
to  the  modern  multiple  switchboard  for  central  battery  working. 
Three  miniature  switchboarils  of  difTercnt  peno<ls,  including 
one  of  recent  desigu,  had  Iteen  lent  by  the  Westerti  Kiettric 
Co.  and  were  connected  up  to  a  number  of  tel^>h m.  H  in  the 
room.  The  manipulations  of  toluphODe  users  and  Lc!e|jhonu 
oiverators  at  the  tele]>hoiie  exchange  were  then  actually  gont. 
tarongb  for  the  three  aete  of  insmiments  referred  ta  Mr. 
Webb  next  dwelt  briefly  on  the  pt>wer  plant  o<  »  nodeni 
exchange  end  referred  to  the  genwal  oonaferoctioo  and  aab> 
divisitffi  of  telephone  buildings.  He  htunoroiuly  remarked 
that  the  telephone  exchange  in  lirtisscls  was  one  of  the  rati! 
instances  in  which  the  buildings  were  too  large  for  the  roquirc- 
laentis,  and  the  lantern  slide  illustrating  the  interior  of  the 
operating  room  at  this  exchange  certainly  bore  out  tlie  lecturer's 
contention.  Annilu  i  sliilo  showed  the  St.  Petersburg  exch.m;^'  . 
in  which  the  divnU-ri  multiple  awitcliboacd  system  is  being 
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m«UU«l.  "  Americii,"  mid  Mr.  Wttbb,  "  im  diawarded  <livid«d 
•witehboaids  »nd  FetcrelMu-g  is  just  taking  them  uik"  Thens 
a  i-iiriti  ifcc  in  ^im  c  U,r  the  audi«nco  in  the  form  of  A  iinmber 
ofbiografiu  pictiiixM,  sho»  iiig  th«  telephone  exchange  nt  London 
Wxll  ill  full  swing-  'J"li«'>e  pictures  v  tic  tuktu,  ii  apixiar*,  liy 
tlw  Bioiiiiiitb  Co.  only  a  fi'w  .luys  itgu  with  the  |icniiisaton  of 
the  Katioiiiil  TcU^phunc  i'o. 

The  Optical  Convention.— The  i>ro-j;ramiiR'  of  at  tiiii<<'ra»jut* 
for  this  Convention  is  now  bc-jiiiinitij;  !<>  .is^nini'  u  iletinilf 
«hMie.    Tlie  ronvt-ntiou  will  lie  furnudlj'  opened  niUi  uii 
mibcis  from  t\w  I're^iJeui         U.  T.  Giuel)»«k,  F.U.S., 
Director  ul  the  National  Phy  sical  lahaMoty)  on  the  evenini; 
ot  May  30th,  and  the  gathciitig  wiR  extend  over  the  four 
following  day.'-  n]i  to  ami  includiug  SutttrdAy,  •luoe  '(rd.  In 
the  mornings  I'aiMjrs  will  Jhs  reail  and  diw-nsseil,  and  there  is 
no  donbt  tlut  this  most  inii>ortant  stitiim  of  the  i)i-oci<-'.liMg-. 
will  result  in  valtialile  luntriliutioni  lo  ojitioal  M-ientc,  and  will 
fulfil  the  aini>  which  thoie  who  li.ivt  Keen  aitivf  in  promoting 
the  Ci>nvention  h;ive  .-.et  iH'fou'  th«'i)i.    In  adilitioii  tu  the 
I'ajier?,  dem  lu-n  .i: -  or      i.u  ,r  u  -  •  ii  -[.i  i  i,i '  inii-i    t  will  be 
i;iven  in  the  aiieim^ju-  m  liie  iaboraioi le^  ot  tiie  livi'aitmi'ai 
of   tcthniful  o|>tii^  of   thi:    Kortlianijiton    Insiiiute.  Th<; 
irxliil-ition  of  o|itical  and  scienlitic  instruuK-nts  will  be  held  ni 
the  large  hail  of  thi'  Noi  ih.ini|>t<)ii  Iiutitutc,  an<l  will  be  opm 
daily  to  tlie  jfublic  from  12  ti.  lu  pwm.  between  .May  -Wni  mu 
•fllUi»«(rdiiicliv>sivo.   The  t  hai  ;*,-  for  admieaton  wiU be  U.  during 
the  day  and  (mI  ufu>r  7  p.iu.   By  an  arnuiganwiiiant  made  by 
[he  "(Hdiibition  and  catalogue   sttlnioiiuuittee  each  Mciion 
will  be  dealt,  with  by  aa  expert  is  the  eoiutruetUwi  of  the 
itiKtrumeuts  represented  in  the  aevtion,  together  with  an  inde- 
pendent scieutiHc  Ktember  of  the  Lommuiee,  <o  that  all  daaeue 
of  instniiuenls  will  be  adei|nat«^'ly  dealt  with  au<l  deacribed. 
Arraiiyenieut.s  for  promoting  the  .»ocial  interest  uf  the  ;;athi'r 
lug,  and  for  iirovidinj;  foi  the  comfort  and  convenience  of 
ineiiiberh  attending  from  outside  London,  are  now  lieing  coa- 
.-iih'ic  l  by  a  '■  hosi'itality  niiii  euteit.iiiiinent'-  '  sub-eonmuttec. 
In  addition  to  (he  picsideniial  addie-n  to  be  ui^en  on  the 
'ruesday  evening,  which  has  already  Ijcen  nienlioned,  there 
y^  i'A  be  an  <-\'ciiiii^  lectnic  by  I'tol.  Silvaiiii.s  1".  Thoinjison. 
K.K.S.,  on  '  The  lViari«»tiou  of  Lii;ht  by  Nic"l  Pribms  and 
their  Modem  Varietiea.^  On  the  thml  e\fnini;  it  is  proj«wed 
to  hold  a  coiivemazione ;  and  for  tht  SatunUy  atternuoii  a 
viait  to  the  National  Physical  Lal»>iutory  at  ie>ldin>;iou  n 
jm)po»ed,  at  the  kind  invitation  of  Dr.  Ulazebrook.  I'onber 
particulars  will  be  annoMiNed  later,  whsn  the  frognuome  m 
more  definitely  aettled.  It  will  ereatly  bi^p  towirda  enuriiig 
the  eocial  snccese  of  the  Ccnrention  if  intending  member*  will 
i/BUd  iu  their  applications  at  once  to  the  hon.  secretary,  Mr. 
P.  J.  .'^clby,  Khii  1.0,1.^1-,  Teiidiiijiton.  .Middlc^^•^,  the  »uK- 
sciiptionfor  nicnibetsliip  i-einj:  T's.    The  "local  Nocieties  and 
rejiieseiitativcs  '  .Mib » dinmitli-e  i.s  dealing  with  the  ijue* 
tion  of  facilities  for  the  .Hitendam  e  of  \  isitor-^  from  a  dis- 
tinct,  and  the   M'crctaty  of  lUu   loniiniitce   it   Mr.  W. 
li'ohcuhain,  44:!,  (;illoti-ro.id.  Kdgltasion,  IJn  niini^ham,  win 
will  be  glad  to  ^ive  iafonuatiou  in  uiuwer  to  inqturios,  and 
will  also  be  ready  to  raoetve  appBcations  (or  ttiembeirahip  of 

the  <''^tn■fII^il'^•. 

Fiol.  J  J  Thomson  on  Hadio  activity. — The  last  oi  this 
i-liurt  loiii  ■  III  inret  lectures  at  the  \'.  <}  a'.  Institution  Wits 
tleU\cie>l  l>y  I'tof.  'I'lioinson  on  .Saiaiuay.  The  lecturer 
udveried  to  the  new  •  niys  wh<.se  diicovcrv  he  described  in 
the  sei  'jiiii  U'clure,  'I'lie  oh  jHlHciv^  iu  the  n  l  adnition,  though 
the  saiue  in  every  n'.'-|H:ci  .is  thotso  in  the  />'-vays,  nioNe  with 
s|iecd«  only  mu-  iutictli  th^i^e  <  iinniii'n  in  the  li  rx\».  Thii.s  the 
enji]£y  pjr  coipns.  ie  is  much  --niallci  in  the  ^rays  than  in 
(he  /i-rjji*.  It  i«,  tbercfoie,  piulNibie  that  iS-raya  rather  than 
fi  are  given  out  by  oidinai  y  mutter,  if  Muh  matter  givca  out 
uny  tars  at  all.  'itiere  i»  evidence  that  tliia  aetnally  happena 
in  oertaiji  vominon  metals,  and  c  |»ciaily  when  ultra-violet 
lijtlil  ia  thrr.wii  upon  the  niefatlic  .'^uiface.  For  ex.nnple.  the 
Gliriuns  l!|  iL'i  alldv  of  sodium  and  potas  iuiu  [ni-ses-ies  the 
[11. .M  I  .,.1  -ii^i  ri.iv;^!'!.;  ;i  |m, el}  lIi  ii  ;.'^:il  Lli-i  l:i..-i:.:i|ie,  vei  y 
lapidly  when  illuniinated  by  nlliuxiolct  Ir/hl  and  ^-lowly 
i:\ cii  III  the  dark,  Kubiiiiuin  still  nior.  attue.  If  some  of 
the  niiUl,  U.>lially  ^ll^lllly  uxufiaud,  be  heated  IU  a  VaCUOlM 


tube,  the  Idiie  <tepoBit  of  the  metal  formed  in  the  cohl  paita 
of  the  tube  gives  olf  wbOo  faeab  a  oomidanblB  ■mount  of 
6  rwlfatton  in  the  moM  parfeet  dwioMMl.  'PkobaUy  mttij 
bodiee  not  nsually  styM  raiiio-actiTe  poiaen  to  sottie  extent 

similar  proptTties.  I'rof.  Thom.son,  after  describing  ihe 
changes  the  ratlititn  atom  ^oea  through  in  the  course  of  its 
1 1; -■ii.tr;4r.:itli  Ml,  i'irij.|i,i-i,i'.l  lln-  f:n:l  that  nuiiu  ;irti\ ily  and 
liau--ii4iualiuii  aUvay.-i  ijo  hand  iii-band.  The  lilu'iHJiuctu  .ii^tj, 
no  doubt,  due  to  inHtability  in  the  atom,  lie  lii'l  "mV  :li;iik, 
however,  that  the  tpieationj)  uf  the  stability  ul  aa  atoiu  and  of 
a  planetaiy  .system  were  on  a  |»ar,  for  iu  the  latter,  instabih'ty 
wotdrl  ari«p  from  an  exceptional  grouping  of  the  phincts  And 
thus  .11  I  lime  which  h:is  a  direct  connection  witJi  the  perioilio 
times  of  thow  planets ;  wldle  in  the  ea-se  of  the  atotn,  iustu- 
bility  wotdd  aeem  to  arise  rather  from  such  caucee  as  brinz 
about  the  inevitable  ftdl  of  a  spinning  top.  The  fricttonu 
i  e'7i:^titnce  which  reducec  the  spin  of  the  top  ttU  tt>  tiui  it  cau 
no  longer  maintain  itt  troet  poaitiail,  ha*  ile  «nah)gue  in 
the  atom,  the  ndiition  of  energy  in  the  declromagnetie 
form.  Tbuft  tin  avenjgo  life  of  the  ndinm  atom— 80Qy«wi— 
has  no  direct  relation  to  the  period  of  the  oorpuseke 
in  the  orbital  motion,  about  10  ' '  second.  Finally,  in  answer 
to  the  'iiic^tioii  a-s  to  whether  all  elements  are  uwlergoinj^ 
transiniitation,  aflirmalivi'  i-ui!imre  has  been  gathered  in  spit« 
of  till-  ditticiilti  of  freeing  onlinaiy  substances  from  tb«t  mtwt 
uiiivi  1  - 1;  ( iLiiii  ht  ntditim.  Two  method.s  are  open.  I  H'  '  •  t 
incthi'u  LDii.^iiitK  in  evaniininjj  electrically  a  large  iniiul' 1  -f 
samples  of  a  pure  Nubstanco.  If  the  discharge  ratt-  ■  '  l  ajh 
.-ami'le  is  the  same  the  i)r»d»ability  is  against  its  bein;,'  due  to 
radium,  whose  pro|iortion  is  almost  *ure  U>  vary  aUionj;  t/to 
samplen.  The  .second  inetho-l  is  to  consider  the  penetrating 
l>oiver  <d  itti  railiatloo  aa  a  sjiecific  pro|)erty  of  each  Kiibstance, 
as  it  certdidy  is  among  the  riwlio  active  elements  ;  that  is,  to 
iiicuKUre  the  jH-iietniting  p<iwer  of  the  radiation  from  a  sub- 
HUnce,  and  note  if  it  diffeta  from  that  of  cadhin  and  other 
knbataooea.  Both  methods  point  to  the  paeaeoioa  of  nulio- 

active  powere  'ly  tin'  <ii.l'n.i:y  inrt.il-. 
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IxKmoTioN  or  ^TKiHASticu.  BtwniaRaa. 
s  pn.  £alialtwlui(i«beotlM"  Pint  Itnottetlha  Mai 
BauarahCaninittM"  wiU  bainthK  finaMd. 
MOmUlT.  April  tod. 

BeciBR  or  Asm 
;       ( it:  t  r  l^etoNlV.!  "1hlepb«iy.»liy  H.lAwsV«felL 

TDESDAY.  Ainil  4tb. 

1 ' '  u>     I  S.  •11  I  V 
S  ,,.in.    Meetiii(i  at  the  Institution  o(  Elcelri.-»1   EnijinteTiJ,  91, 
Vtetoria-sU«e>,  Looiloa,  wtteo  tUe  lollowin);  {wpn.i  will  \m 
rem! :— <t)  •'  Allot*  of  Copti«r  and  Antimony  and  Coi»p«f  and 
Hismulh      hy    K.   U.   Hi.>rn«.   CJt  "  lUfmctorv  Mrtal-  tor 
Furnace  Linings  "  1  l>iBCUsuon).  by  K.  Kilbiirn     <»    I'M  " 
tfic»llv  Hpai»d  Carbon  'fBtoo  iruraaoM,"  i^Mi 
iiuMuii  HIV.  w.  H.]>attefwa. 

TUURSDAT,  AprU  Stb. 

Jcaioa  lanrnvnaai  «r  EiumBaa  ^  . 

;  p.m.  Visit  to  lb*  Tiqrionciaae  Ofltinatbit  ffialtaa  ol  the  Korth 

Metropolitan  Eleclrio  Powar  Supply  Ca.  at  Willeixlcn. 
l\9TiTni«N  or  RtJrxTmckL  Rsqimeeiv^. 
s    HI.    Ordinary  *ienenU  Me«ttnK    A.  Di.iiciuaioD  wiU  taiif  place  on 
tli<;  H<^|K>rt  to  Ujv  Council  on   the  Intentatiooal  Rlectricvt 
LongToss  St  St-  Louio,  hj  W.  Duddell ;  and  the  I'apen  oS 
•  Systems  of  Electric  Units."  by  I'rof.  Asooll.  I'rftl.  O.  OiOI|^ 
I'rulciiaojrs  U.  S.  Carhart.  O.  \V.  rattctaoo  and  Ut.  t.  A.  WoD. 
pwMiahed  la  Fartm  (lait  iaiue)ef  Uie<;«anM(.  ip.  ITl-ns. 


•<^;.:p.m.  Ordinary  Omwal  Meatiag  at  90,  Haaetar-aQoan.  BiW« 
bition  avniBj!. 
nUM-T.  kfoii  Tth. 

ttjUCCUKK  u  K  .Stidksi    ^    ;:  v;  Issmrvr     .  i  i;  i  i  LTiurii.  EN'".iNrtr> 
;  ft,„i.    .\Mnual  (•tiieral  .Meetinv  at  the  Saltord  Technical  itutitut*. 
J} /I.IK.   Ordinuy  XtMiiag  at  HaUorrt  Techaieal  Inalitala.  Fipar 
tij  be  read :    KlBCUic  Ctan««,"  b;  M.  J«aniton. 
MevAi.  Isnainrrwa. 
0  p.m.    Rrsning  diMeotta  OB  "AUHiiaia  fiidaitiy,"  bgt  AUred 
Mowlegr. 
SATOItDAT,  April  Mft. 

lti>v»L  Isc-^ri-tnios. 
;  !•  111.    .\tlpi-n<>on  lecture  11.  on  "  Some  Controrcrtfd  ' 
ol  Optics. '  bj  th*  iU.  Hon.  Urd  l(af  Mitb.  tUt-S. 
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»k  PBIXnAfilOaS  GUBBIIMT.  " 

Al  tlie  Koyal  In  liuit;  !;igt  Friilay  evening,  Sir  Olivi  i 
l^odge  disconr84!d  on  »  h«t  had  <|iiaintly  been  annmm  vd  m.s  h 
•'  }H'i  tiu»ciou«  cunent."  This  niystcrioiiH  titli'  iiiu  i  Ins  f  tuj^ct 
in  electrical  minds  ««riou»  misgiviniis  ii^  t"  the  I'  ^l  nature  of 
the  sul>je<  t  of  the  le<  tare  ;  for,  considei  jn.'  the  in  r-soimlity  of 
t\w  lectnier,  the  tnnent  might  ei|u»lly  well  b»ve  biscn  paychicAl, 
.s<Hial  or  merely  physirjl.  But  douhta  were  di|^elle<l  on  arrival 
in  theUiwtre  hy  the  eight  of  tlie  tulde  groaning  nnder  »  great 
lond  of  induotoriuaw,  eondaiser!^  iind  vncanm  tubea.  At  the 
v«ty  bei^nmg  of  his  discourse,  Sir  Oliver  wa-<  ^'oo.l  eiiongh  to 
•ntwff  All  enrio«it\  by  mi  expluiialion.  A  iiertinaoioiis  l  urrent 
i»  aeontiniunn  luridinetieaal  diachni^  of  oleetrieily.  obtained 
without  eells,  and  under  na  K.M.F.  eo  high  that  ordinary  big 
resistiince-"  are  eatily  over-ridden.  The  nev«*eity  of  pi  odncing 
such  current-  by  ]»nntic;d  niethwU — that  »,  by  a  magnetic 
method,  in  con»rai1i^tiii<'ti<ni  to  the  big  lattery  method — had 
•>©en  thn;st  ii{>im  the  lecturer  by  hi«  exjioriment*  in  fog 
ilis|»lling.  ivhere,  of  cuHr-^e,  a  hi'.:li-|>oicn!ial  unidirectional 
di»ch»r-'e  h  e^'ciitial.  A  niJigiiet ic  nu  thod  b;is  hcvn  found 
.m  i.  ii.;ir,\  .[  n  ;i.li  i'  will  remeuilKir,  wii-  described  l>y 
.Sir  (»li\cr  liOdiic  at  n  nmcting  of  thf  I'hy.«ical  .Society  in 
Novenilicr,  l!>03. 

The  miitixKl  c(»iisist>  in  usin;4  the  mcrciuy  rectitier  to  tra|> 
in  a  ii'Si'tvoir  the  mii!:<'s  from  an  induction  coil.  Tlu'  re»-titier 
operate--  like  a  valve  controlling  the  inlet  of  a  l  istun;  into  which 
water  U  intermittently  ijunipcl.  In  tlii>  analogy  the  water 
Mauds  for  electricity,  the  pnni|>  for  the  induction  coil,  and  the 
ciatem  for  the  Leyiien  jar  of  the  elertncii!  lase.  It  wa«  in  the 
explanation  of  the  internal  actiuu  of  the  rvctiher  the  intere-st 
of  A»  eretiing  mainly  centred.  Sir  Oliver  propotusH  tbujfol 
luirjog  exeellant  theory  of  th«  vaenins  tnlie  rectifier:  Me 
lielidVM  tlM  current  u  carried  through  »  rnrelied  gw  chiefly 
l»y  the  poRitive  psirficleo.  the  eli>f"tnVity  conveyed  hy  tm 
negative  particle.s  or  corpuscles  being  comparatively  small  in 
i.iiiount.  Anything  which  hindeis  the  pasnnge  of  the  jHMtitive 
i<it»s  inite4i*i'S  the  effective  electrical  rcisistancc  of  the  tulit!. 
NoH,  the  iatluMie  ray<,  constituted  a*  tlicy  are  of  corpu^cUw 
moving  with  initnen.se  velocities  in  the  direi'ti<jn  opiMised  to 
the  much  slow  11  iiiLth  n  nf  the  positive  ii'  i-,  iimv  by  the 
bi'mbaitlmcnt  oi  till  iin  imng  ions  consideriiLln  liiniler  their 
direct  advance.  Indt  >  il.  'Uo  vaeiiuiuof  the  tube  is!  increased 
the  (tlu."!  eanicrs  have  uicrcjisingly  greater  "lithcnlty  in  travel- 
ling from  the  anode  to  the  cathixlc,  and  usually  manage  it  only 
by  creeping  iinobtnihively  along  imlirert  friths  to  those  parts 
.-f  the  cathoile  from  which  the  bombanlim  n'  least  vigorous. 
In  favt^  it  is  found  titat  the  long-continued  bomUtrdmoni  of  the 
plus  ion$,  which  are  probably  merely  the  atoni»  of  the  rarefied 
gas,  can  dris  c  tbcm  t  ight  ont  of  the  tube  and  »o  prodttee  the 
woU'hnovu  effect  »f  increasing  the  vaouum.  Portions  of  ga.s 
nay  avoo  be  added  and  driven  out  in  sneoeiHon  in  this  manner, 
anil  when  there  are  no  poeitiTe  curien  leftcoiMiueliMi  become.H 
very  difficnU.  To  enmre  good  condoeiiTity,  tiienfore,  the 
pii-'itive  carriers  must  be  protected  from  the  negative  bombard 
inent  an<l  mint  be  given  plenty  of  chance  to  reach  the  cathode. 

Thih  theory  at  once  helps  an  undet^Htanding,  as  .Sir  Oliver 
Lodge  showeil,  not  only  of  the  ni.iiii  :.n<t>iii  ..f  i  iik-huiv 
lei'titier,  but,  besides,  of  the  action  of  Uul  aiiiall  but  smy 
necessary  adjunct  to  the  mercury  vapour  tube — namely,  the 
conducting  coating  outside  the  gl.a*.?  roun<l  the  edge  of  the 
liipiid  mercury  which  .n  .i»  cathode  at  the  bottom  of  the 
tube.  This  conducting  Leydcii  jar  like  coating  must  be  con- 
nected to  the  positive  electrode  by  a  wire  outside  the  tube, 
or  the  tube  U  not  a  rectiher.  The  explanation  of  this 
phenOBienon  liei^  in  the  fact  that  the  condiictJiig  coating  when 
sn  connected  e.«tabli.?he8  through  the  glas.i  a  strong  electric 
field,  which  divert."  the  cathode  etfieam  from  the  centre  of  the 
vertical  tulte,  tiiu«  leaving  an  open  pathway  for  the  poeitive 
drrien  from  the  anode  a&ve.  It  i»  easy  now  to  ace  why  the 
tube  »  a  recttfiNT,  for  if  tlie  outside  tenainala  be  imaginerl 
revereedi  so  that  the  mercury  it  anode  and  the  upper  iron 
cleelrode  is  catho<le,  a  stream  of  undiverted  cathode  niy«  poors 
down  the  tube,  stops  tlie  iipn-an}  travel  of  the  positive  carriers, 
ami  reodera  oondoetioa  extremely  diffieuk.   Such  a  tube  of 


average  sixv  will  carry  .ibout  amperaB  from  IQO-Tolt  nauw 
when  the  plus  ions  move  downwaiw,  hut  practically  nothing 
when  they  mut  move  upwards. 

FurtheTi  tile  tbeory  proposed  suggests  new  and  effieiont 
fomae  el  reoliller.  One  snch  was  described  and  exhibited  by 
the  lecturer.  In  it  advant.i.:'-  i<  i.ikrti  of  the  rr.  ii!ii<('ju  |iro- 
pagation  of  the  cathode  rays  when  they  ;uc  tt  ec  I'ruia  the 
deflecting  inflnen»os  ..i  i  str  iiiL;  .-lectric  or  a  magnetic  field. 
Here  the  cathode  is  a  w  i;-e  -ti-i-ii-hing  vertically  the  length  of 
the  tube.  Thoano<leis  :*  -iii.illui  .jlciM-<"ic,  ^'ii  iMiiiiilc'l  liy  a 
horizontal  naiTOw  i;la*>  mnr  u  ryliiidcr.  In  thi.s  cone  the 
positive  carriers  may  ri  -id.-  in  liiiirr  numlicrs,  well  protei-tud 
from  the  cathode  ray  botnVwrdmeut,  an>l,  a.i  fast  a.s  may  be, 
esciipe  from  the  o|>en  end  of  the  cono  with  a  fair  chance  of 
reaching  the  extended  caihotle.  With  such  a  tube  Sir  Oliver 
.showed  an  interesting  and  instnu-tni'  i  xperiment.  lioversiiig 
the  terminals,  tlie  e)cct]-ode  in  the  cone  Incomes  the  cathode, 
and  the  native  corpuscles,  by  their  bombardment,  ipiickly 
eject  the  ]>ositive  carriers  from  the  region.  On  neUning  to 
the  termimiU  their  proper  signs  an  a}ipi-vciaUe  mtervid  ebipaea 
1*cfure  the  tnbe  l^hte  up  again  in  active  coaductiosi,  allowing 
at  onoe  the  reality  ot  the  emptying  process  which  had  been 
appliuil  U)  the  r^'on  round  the  anode,  and,  beaides,  the  com- 
paratively slow  rale  of  diffiuion  of  the  pin*  carriers  bock  to 
their  former  home. 

\  luiinlMjrof  eflective  expiM'iinentAilliistrate<l.  during  the  hour, 
variou.s  application-i  -1  ini  ^ii  i^  fumi  fog  dispelling  and  ivontgen- 
tube  ilriving  to  thv  luii  nin,  of  a  lonu  wet  string  -  of  the  |»er- 
tiiiui  i  111^ .  Ml n  nt  .ill.,;  liei!  ''<y  Le>deu  jar.-*  kept  .■m]»plie<l  through 
a  s^Ties  of  reciiiiri-  <ii'|i  '■!(-, ''ri.  it-,  froin  .1  lii^e  induction  coil. 


LIYBBPOOL  COBPORATIOM  IBAMWAYS. 

The  annual  rc|nirt  of  the  gener.il  manager  to  the  Liverpool 
( 'orm>ration  Tramways  has  just  been  i»su<d  by  ,\Ir,  Belliimy. 
lu  the  joint  r-  iKii  t  ui  th.-  Tlhim*  i  -,  comniitteo  on  JiUy  IQtR, 
the  cii'«ine<'i'S  juuI  ^oiic:.il  in.»i!.igi!i  stjited  : 

Tlif  nh."!  of  the  CvrmBn  c«ni,  which  were  the  llrst  to  bt  u&vd  ia 
Uirerpooi  m  w«rv  stwl  ijni,  and  the  wheels  o(  the  Ani*ricall 

ous  wktcb  followed  w«rr  ohilled  csst-iron.  The  steel  ljn»  "  iptsaul"  in 
ranniim,  Iwcame  loo«e  and  out  o(  Raagt-,  and  were  ultimtoly  abaoionad 
in  (nvour  n(  the  !:i!\-t  v. heel,  nhich  wa^  tl'ving  much  better  re-jotts  on 
thr  American  oar  1  Ih>  Itrltiitb  manufaoturera  conuuenced  the  produc- 
tion of  Kfiecial  tu^l  ijiet  tor  tnuiienni  alxtut  I9()U,  wbeu  their  experi- 
mental use  in  oompctilion  with  chilled  whc«l»  bogwll.  These  eiperiatota 
were  carefully  watched,  and  in  May  IWi,  a  numker  of  seleoted  tyrw 
wer«  placed  in  service  in  Liverpool,  and  later  it  was  considered  dosirabte 
to  Irr  tTie*  of  all  the  representative  makers.  Fifty-two  of  the  cars  are 
filteil  with  step!  tTT*d  whwls,  none  of  which  buTS  jvt  worn  oot.  and, 
tlH  rc'forc,  tiiKil  1:^-uri-r-  r  iiiiiul  1-e  (quoted-  Very  cii-.t'r|.;i  ut  r.-^i.'.'.x 
buivever.  tweii  nbudned,  the  milleas  per  unit  of  wear  varyin);  to  (he 
extent  of  .W  per  oauU  intoaiHaa  fte  iapoiiaMa  of  aataaliaa  lyraa  al 
auitable  oompontion.  As  a  reawt  at  tm  ezperimsnta  carried  out  far ' 
ihe  last  two  years,  a  sted-tped  wheel  Is  now  being  u^dembled  and 
tinisbed  at  Larohelh  rnad  wonia,  whieh  will  oost  ■V)  per  cent.  lees  than 
Ihr-  pticfi  n%  which  Kuch  wheels  can  »t  prmenl  be  liougbt,  and  which  ll 
i  -  U  ]i<  v..-d.  will  nITord  a  lif<*  0(*n  .iilr  ru'iily  m  ii'lvRftce  of  the  a;  of 
these  wheels,  which  may  b«  c-limaled'  at  00,000  mile*.  Uie  an^^a({v 
milaasicfehiUtdiriMMlaiB  law^lbsingSSiflOa.  It  is  bofsd  thai  «a 
trial  tiila  new  wheel  wilt  be  fonnl  snHable  for  Reosral  a4e|rtlea. 

Siiu-f  tlio  il.it I  of  Hiat  report  over  lOOcJirs  have  boon  fitted 
wiiii  new  whi  t  lh,  u  iiiuh  arc  giving  siitisfaclory  results,  and  the 
work  of  general     iiiiniicnt  i-.  iji'o.  im  ilnvj. 

The  tflta!  imnilMr  oi  cars  titt-cl  ^villl  top  i''iMir-f  and  in 
tcrviLL-  tu  il.ili;  .imoiints  to  :117,  o'.il  ■)£  a  total  o(  '"lU  llic  cdiii- 
inittce  have  order<»i  lo  be  coiupietod.  A.s  showing  the  eliect 
of  the  to]>  cover,  it  may  be  [>ointc<l  out  that  the  average 
ma.\.imum  number  of  ean9  io  Mrvice  for  I'Mi  wri«  :!9-S,  as 
agninst  107  for  11*03,  while  the  passaogers  caiiicl  inrroitsod 
by  :\J>X!>,V29.  A  census  of  passengers  on  a  typical  route  has 
been  taken  under  conditioiii;  which  cnsuretl  the  TWfyiWHim 
requirement  of  paaiengera  being  recorded,  and  the  ear  acoommo- 
dation  was  found  to  i>e  mostly  in  excess  of  the  tequiramentSL 

The  Liverpool  plough  guard  has  satisfactorily  mainubed 
its  re|>utatioD  for  preventing  persons  getting  under  a  ear. 
Although  during  the  year  l?:t  people  full  in  front  of  the  cava 
or  were  IcnocitGu  down,  an>l  pa^ited  under  the  platform >  thsy 
were  all  abeered  clear,  only  tlinss  cases  ol  fracture  oocnmng. 
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yuittHgers,  Hil^9€  and  lUetipU, 


PmillciiKvn  -BltCttiCl . 
Hon*  Mr*  


ToUl  .... 
UitMigc — Kkclrifi* 


Total  .... 

llMtifH— BiMbiM 

ISmwttm  

0iiinilni9e&  


Total 


1997. 

1901. 

vm. 

xm.  1 

7-^.01^ 
9.00M13 

3'.>,321.!M6 
x,5!t6.34l 

5H,0««,.M1 
19.051,S7o 
6.347,StS 

l(iO,07ti,7MU 
iilb.l(i6 
918^6 

108,U0C.47a 
74.6«S 

113.01.V72H 

lie,64i.6«3 

•  * 

4.«7i.tiny 

«l,77a,0»l 

.)3.197 
4,73t;.l(K) 

a,77l.4.'.0 

1,473.750 
4.7.'jW,H.V2 
l,SCii.l44 

<ri,.'tt>7,U>H 

5..V<4  »57 
3.371,168 
!t4A,34A 

10 1,10-, 7*1 

10,T71,4»,1 
4»l,'247 
U9,3->> 

10'J,3.'*5,S»5 

U. 70.5.425 
1G..M4 

113,'>'i7 

10,741 

*• 
*» 

£>S»,999 

.-il,:U4 

«,S71>,7W 

SS0.97S 

99.H3 

7,C«li^« 
«77,I45 

47,6--.s 

£as4,751» 
10.'i,21J 
27.603 

10.«90.0>8 

£46:i,l<i4 
717 
4,.V)2 

1I.79(V915 

£304.304 
278 

3  14C 

1I,7«4^ 

£.V24,3-il 
147 

wmjm 

£m743 

X314.W7 

£417.»74 

£506,7-.% 

£<24,4<.J< 

During  the  year  six  peraoos  were  killed,  whfle  the  number  of 

persons  who  met  their  death  in  Livprpont  through  rchicles 
oll/i-:         traniciira  during  1904  aiiioiui'i  i  .">'' 

The  L  itio  of  falalitius  to  5ia'^si.Tij;ers  c.iuitil  i.'ji  ilie  luilways, 
ai  '■'■iiliiii;  to  the  most  vo  liii  !'.  j.-d  of  Tnulc  i-ctunis,  amounts 
to  1  iit  1,030,91",  while  Uial  ol  thf  Liverpool  tramway.s  for 
1904  was  1  in  iy,440,444. 

During  the  year  4,504  tar»  havt-  l*eeu  .sent  into  the  workB 
for  onlinury  repairs,  which  shows  an  average  runeing  of  L',79.'! 
milcji  iu  each  case.  There  are  aow  iive  car  depots  in  full  service, 
the  Lithcrland  depot  having  heeaopcneil  on  Ociohcr  1^^,  1904, 
for  the  ikec(nnnii>i!ation  of  i  t  cars  operating  the  Bootle  route;. 

During  ttic  y<  .ir  the  total  nunil«-r  of  emergency  oiilt in  con- 
neetion  «ith  ilu:  oterhviKl  c^aipniont  amomnted  to 
TliMe  calls  are  exehnlTie  of  (id  lor  tlie  breakdown  wiggon, 
dealing,  vtth  ohstructiottt  caueed  by  vehieiee  of  vwMue 
dmcripitioDs  ha\ing  hroktii  down  on  tnmway  tncki  in 
difTerent  part«  of  the  city,  and  requirini:  to  be  t  rmoved  to  facili- 
tate tramway  traflic.  In  every  ca.-%e  the  woik  in  connection 
with  the  emergnu  \  i.illh-  haa  been  carriod  out  cxjn  fitioHsl^', 
and  witli  a  niiiuinuui  luteiruptiuu  to  initlic.  Ii  u  .u^  tliOMX 
day.s  ending  .\pril  I  Nth  thewl,  il.  s\ .tern  waaopei  iiril  \nthout 
an  emeriicncy  call.  The  cost  «>t  ni.tintenance  ana  lemiwal  of 
o\erliead  ei|Uipuienl  during  the  la-it  four  vrais  haa  been  us 
follow.s:— 1901,  i->,'.t."»5.  .'is.'V,,!  MNW.  tT,,-jj.j.  148.9d.  :  190.}, 
i:4,(i7i;.  173.  Id.  ;  1904,  i:4,8'iv  I:-.  1  I  I  The  slight  increa.se 
iu  the  cost  of  upkeejt  a.s  conijuireii  tvith  t'jOH  has  been  brought 
about  in  conieipietice  of  the  ti.>.in^  of  adilitional  tiiKpcnsions  U* 
all  the  lectioD  inMilator«.  The  eonnci'tions  totliCM  have  been 
fowidto  be  the  weakest  part  of  the  sy^em,  and  the  cost  of 
carrying  ottt  the  neeeMaiy  ■tronjilheuing  haa  b«M)a  ctiai|;ed  to 
revenue. 

The  total  eKtcirical  onei^-  used  during  the  year  1901  for 
haulage  and  ii^^liting  of  can,  ^'c,  waa  30,0-15,629  unitfl,  a« 
■gainst  17,078,718  units  for  the  year  1903,  an  inea-ase  of 
Il'i9  per  cent.  The  following  table  indicates  the  anuual 
ineroaied  energ)-  wed  Mnce  1900:— 


year. 

IIH'I 

mi 


UblH  QHil  par 

oar-tnilc. 

1 M? 
1  'Js'' 
1-.(.|-| 
114- 


PercenUge  increase 
over  prccedine  v«ar. 


7  p«r  criu. 
5  ., 

*  M 


Fcicsntaiie  nan 
OT«t  IflOO. 


I 


14  po 
31 


The  followioL;  are  the  .iver.iL'i'  prin'a  per  laiit  paid  to  the 
Electric  I'ou-er  hikI  l..i^litiii;^  tiyiiimitlLi- j>ev  unit  duruij;  the  four 
years  1901  t.i  l'»Ul:  1901",  I  I'd.:  I  HO:',  I'-Jd.;.  I9u:i,  I -098(1.: 
I'.'Ot,  l-I'i'.'d.  The  pi  ill'  iLai.'ni  foienci'.'y  indue  its  the  total 
Molkiliii:  and  t.i(>ital  i:o>'.,  .mil  dcliverj  of  the  riuieiit  nt  the 
s-'ition  bo.\e^.  The  er.i.;'-'  ul  the  weekly  ni.ixiiiiuni  number 
i>l  c.iis  in  sorb  in'  during  19**l  amouuti'd  io  a- ULiiiitist  107 
iu  I90.>.  Till  j_'realesi  nninli. ;  ..j  ,  ii>  in  Mn  vice  in>  .my  uiif 
day  waK  4G7. 

riu'  iui  ii.i-i' of  pas.sengeji  i"r  tht  yeir  r.'Ol  >}\<r.  II'"  '  u.is 
-I  -  ("  I  ci  i't.  aii'l  the  rei  eij't-  iiu  t-  .i-i'il  .i  I  |'it  n  nt. 

At  thu  Olid  of  li>04.  the  total  ca)>ital  cxiicnttitiire  vtas 
£l,itlO,2r>K  a»  comioietl  with  £l,S((3,  Mo  of  the  prenoiu* y  )5«r. 


The  following  table  givw  a  few  «(  the  moat  iaterHtiitg 
tlgurcs  iu  connection  with  the  rantnne  end  expedditora  duiing 
lUOaaad  19(M:— 


l«n.^. 


TolBl. 


BEi-ERta. 
From  iMtMOiesr  kaiBc 
MiBc«li»n«ou*  someia 


l_  

7,01.'i 


Per  car 
d9«. 


Total, 


l'.KM. 


10  733 
013 


£  J. 
540,H.VO  lo-fiC 
6.S7-1      U-1 1 


4-2,72-2 
1,799 


0-W2 

ooar. 

0-014 

e-oM 


Total   5Ja.4«3  lOW    34?,0i3  lO'SO 

ExrLxi  ireiit.  i 

MaiaUnance  and  lenewaJ  ol  ear;  i  ' 

and  (ittingii  I  including  new  life  , 
KoardB.  ventilators,  emergency 

boxes,  lignBl  bcllu.  ■«   .'I7,»'<'2  0  77-^ 

Mainteitattoe  o(  tooU  ifc  machinery  1,1<;7 

MainSrtmnef  of  i-Aiiidf-  :U'^'\    £90,  O-WJ 

ItfCBH  ^  1.     :.l.i-.i4,  .•.  ■   1,744'  ••M«| 

KlecUR'ill  tfti«rKy    Imulnge.  li^hl- 

ing  jar>^.  (l*c. )   ••«««**.. 

Koad  and  traffic  vxii«ng«« — 

Salnriea— Wages  to  diiwn,  eon- . 

ductorx.  inape«<an,«0.   121,G.il  2'4<Xl  131,'.>0.^ 

Oravelli  I  '  .Vc   l,7'.".l  OO-i.5  1,4'U 

Cleanin_.  .'o    uf  cart   9.31«  <' 1  ft       '  KJ 

Clroning  and  lighting  ahcdn,  A«.  'iHU  O  USo 

LightinK  routes    UT  0«»  i  MO 

Tickets  and  puncbei   1941  0-04?  9.W0 

Bepairs,  Ac  ,  of  knt*  aprons   -Jlil  0  004  44 

Licences    401  0  liOx  1-27 

Adv<^iti*ing,priutiDg,v«U4ioni:rj  nOh  OnUi  y3-» 

I  Diforrn  clolhiiig.  bags.  Ac   8,44-J  0-070  4,;i74 

Sundry  charges    iM^  O  OSU  iAM 

Mainunaoce  and  rvnewal  ol  Unea  11,144'  0'4SS  { 

I  >itU>,  electrical  ciiuipmout    ,    4,678  O'OBS  4,Nu9 

Acknowlnlgnienta  for  prtvilsg*  «l 

affixing  rox  lUiS   i  0-O03         I  '" 

Rental  of  linen  in  Rootle    5,»M«  O  IW  !>fi-''^ 

General  chargci!,  including  rates 

and  taxes,  maoageoMiot  aod  oiUce  i 
expcnsss,  osaipeiiiatiaD  and  law 

chEu^t-f!*.  Ae..  ■  


80k9S9     l'M7 1  H,W 


-2'3W> 
0-0-ii7 
«-191 
<H>4» 

0-040 
OW)"* 

O-lKl* 

OOl* 


e-oie 

<H»4 

Oi»i 
U  11» 


ToUl  

Oaruile  Mtnuoga 


41,699     9-9K  46,761 

610,900      <l  l<'^  !«17.fW<i 


Working  profit  

Tran»f<^tred   to    reserve,  n-newal 

and  d<:pre«iation  (and   ' 

Net  intenMil  A  Moktott  chargr;. 
ContributioD  in  aM  Of  (eneral  rate 


10-73 

.  to  mean 
cap.  axp. 


;-24»> 

KX'T 
to  m««n 

cap.  f  xp. 


l9ftOS»    10«    179.790  9-a» 


•S.777 
93.081 


8-4a 

4-9 

17-2 


5-2. -2  Is 
Us.4i.< 
27,10-.i 


2  Ti 
5  U 
1  41 


The  percenUge  of  oiKii-ating  .oaU  to  toUl  revenue  wa.s 
1)4-247  percent,  in  1903  and  6.'i  9  per  cent,  in  1904.  In  I9fi;i 
the  passengei  8  lairried  per  car-mile  amouated  to  9'66,  but  lasi 
year  tlii.s  figure  was  Bmaller  by  0O8. 


Koyal  Society.    Auiong  the  rapei  s  down  for  roailinj:  ye'^tor 
dav  was  thr  following  :—-'  The  Itetermination  of  the  Si»«:-cihc 
lloat  of  Supei healed  Stesim  by  Throttling  and  other  expen 
inents,'  by  A.  U.  Peakc   Communicated  by  Fiol.  J.  A. 
Kwihg,  F.K.S. 
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ELECTRICAL   EQUIPMEHT   OF  MEB8BS. 
H&BL&MO  ft  WOLFF'S  SmPBDILDWa 


(Cimtinued  from  />.  91'j.) 

VamUe  speod  moton,  with  oontrollera  specially 
daajgoed  ettner  for  one  or  two  voitagw  are  Win^ 
iliaUllml  to  a  cnnsiderablo  extent,  oepecially  in 
OOODection  with  the  lathes.  Fig.  24  ehows  the  con 
•tnntioB  ofdie  "  double  voltage  "  cootroUen  built 
br  tha  Eltetrie  and  Oidnaaee  Aeoemries  Ca  for 
Heeen.  Qwiaad  Mid  WoUr.  The  two  voltages  arc 
SSO  and  440^  and  »  wide  nuge  of  speed  regulation 
b  alknred  for,  the  oootrdler  end  reeiataneee  being 
dengned  so  that  it  can  he  left  on  any  stop  withoitt 
itijiuidus  heating. 

i  or  all  ^^/(>H  uii  U>  .mil  iiicluililij^  1  ."i  II. I',  the  ful- 
lowing  cjlIo  of  oj>eiutioiis  will  serve  to  illiistrutf 
the  liifferent  speeds  iit  which  the  lnl)tnI^  may  he 
mn.  The  shunt  in  e^L-iti  'l  aI  1 10  miU.s  uii<1  is 
switched  on  to  the  maiujt  imiuodiately  before  the 
MiBttun  ctnait  ie  ocmiiileted. 


SIS 


eso 

S7S 


1 

^  

q 

r 

IT 

-  > 



1 

0  1  1  i  Fui({>kNf. 

Pio.  St.— Tear  tm  10  mjur.  Vtanu  'Vmuauu  Sruii> 
Memib 


Oommendpg  from  the  "off"  podtien  tad  Morieg 
the  eontnilling  lew  fai  •  dottiriie  direetfam  m 
ihaUget 

<y : 

(1)  Bnks  ■aaat  sgniMI-Bimk*  Uftad. 

(9)  Hhnnt  nnslanee  connected  across 
itt  Slartinf  Poiilion 

(1)  Ditto  as  rfRaril:^  brake  magnet. 

(2)  8himt  exi  iinl  si^ruas  440  \o\U,  aod  no  rotiUtanoa  n 
eerivs  wilb  its  winding,  giviau  maximam  sircnftli 

(8)  Antatras  in  anise  «flli  all  atwUng  rssistanos 
aeross  sao  veMsL 

inJ  to  Btk  Starting 
(1)  and  i-i)  Ditto. 

(3)  Annslurs  sttrMag 

{li  an.i        1'  -I  ■ 

3i  St.atiiii,'  ii  -.-t.iiicL  .1..  i.iil  out  anJ  arinaturo-  dIrMit 
-.jii  ._'U-  luWL^t  :tnrjna]  rspt-u-l. 

Then  fulli)«'  JO  .^huiil  ict^unitiiii;  [)(_witiou.s,  resis 
tarnf  beiiiji  iiistrliil  in  soiios  with  tliu  lieM 
winding.  To  obtain  a  further  increase  iti  s]>uo<l 
the  motor  armatare  must  ba  brought  across  the 
410-rolt  mains.  In  order  that  the  motor  shall 
not  have  time  to  slow  down,  the  next  move  must 
be  nade  quickly.  First,  the  thuat  nsisteaeo 
k  ihart-dronited  to  give  a  strons  field,  sod  then 
ihe  uuMan  ndeUooa  k  iaeartM  in  two  sectiom 
to  reduoa  Htm  aic  fomad  an  teeaking  befon 


SecttMtal  View  showing  aastlon  on  A-A 

Shunt  Slope  h  Rsslstancss 
Fh.  M.— Oaaansb  AaasMaiuBR  or  15  a.t.  Dovaut  Tomtsoi  OsmeMuni  110-440  Toia 

•cabltUL 
«eale  «r  fm 
0     1     a    a    4     a  a 


CAST  IRON  BmCKET 


Fig.  m.—jLUhxnoatiytt  roa  ij 
EiccTBic  Daivnta  or  Lsina  n  ^ 


E£om  Wous  Toaaaie 


20  H.f  Vanabir 
3p««o  Molor 
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changing  over  to  the  first  stop  on  the  1 10  vol(  cir<  uit.  The 
next  scries  of  oiwratiiins  iiipeMt-i  tliiit.  ■Iijtuilfii  on  thi'  '2-0  volt 
sj'gtcni  with  the  cxccplioa  thai  tlie  armature  resutauce  is  cut 
out  in  three  .sections,  tA,  giving  fcWT  q»eed«  huHMi  of  lix  ks 
on  the  lower  voltage. 

It  will  Ih;  seen  that  by  this  arrangement  no  fewer  than  40 
differsBt  apaedt  maiy  be  obuiiwd  entirely  hy  shunt  regulation. 
The  liagle  rtHtagt  eontrolleis  permit  of  M  tlitTorcnt  spet^dii. 
Tktte  are  vpaxt  from  unntiira  nguklion,  which  is  not 


*j|-ining  ttr  U.^rk  r^K^^  Vr««< 

ir.A«  OF  (  ONXKCTIONH  Kolt  KKVEr.slVii  SnfTCM  FOR  I'LAXKII. 


The  shunt  rlieoRUit  is  on  a  dnini  litted  in  the  base  of  the 
controllers.  The  copjier  contacts  riic  Imilt  up  in  the  form  of  i 
commutator,  while  the  resistance  is  wouml  on  micauitc  Iwhliinis 
the  wire  used  being  double  cotton  covereil  "  Kureka." 

The  contact  fingers  are  of  stout  bud-drawn  copper,  the 
links  between  these  and  the  brass  carriers  being  of  laminated 
phoeplior  bronze  to  give  a  goo<l  spring.  These  carriers  are 
carried  upon  and  clamped  to  a  mild  steel  bar  rectangular  in 
mction,  and  an  imuttted  from  it  b^  a  micanite  tube  which 
Ata  over  the  bar  and  runs  over  ito  aBtmkogth. 

Both  ai  mature  and  shunt  eoDt«etian|ntMt6dbf  iMgaetie 
blow-out  coils  swivelled  u|)on  lAemamilaft;  tiiedMtMoonM 
one  polo  of  the  bknr-<mt  nagno^  the  magBttio  patk  heiiig 


-  B«T«rul  friB  est  to  qiick  rttan. 


ID 


.  -  TfBt  made  on  Ilorizontiil  ^nd  Vertical  I'laning  Machine.  Wall 
cr^  pvi :  Spaed  of  out  liitt.  per  minute  Keturn  H'ift.  per  miaat*.  Weight 
of  colufflD  and  tool  Imm;  revenwd  about  10  tons.  ^in.  eat,  wilh'gu  na|h> 
ing  tool  ,',iD.  fsed.  Readings  in  ampeioo  at  440  volts. 

liirectly  across  the  iM^ini  of  contact  of  the  fingers.  As  the  ooil 
is  ))r.ictiLAlly  of  the  Kime  length  aa  tfaa  baml,  tho  BH^gMtie 
eflfuct  throughout  must  be  eqtml. 

The  carcase  is  of  cast  imti,  arranged  with  fixing  lugs,  which 
allow  of  the  controller  being  fixoti  in  either  .in  upright  or 
horizontal  position.  It  is  idvisabk,  vrheif  pxsdihlo,  to  u  the 
oontroller  io  the  i  ~  ' 
to  take  (he  «e  _ 

great.  The  caraue  it  wgnooiited     

surface.  The  front  of  tfw  oontroller  eonitta  of  a  planahad 

and  Mac  k  >tove  enamelled  sheet-Steel  cover  which  is  fixed  tO 
the  carcase  by  swivel  bolu  and  section  thumb  nut*. 
All  tbe  eaUee  an  broaghtthKmi^  the  bottom  o<  (he  < 


Mition.  11  IB  lavisaoic,  wnen'  p.>ssitjj(:,  lo  nx  me 
the  upright  podtioD,  a«  a  ball  bearing  is  atranged 
rejglit  of  (he  bam),  wUeb  ii  neeaaaarily  rather 
careaee  ie  lonMNniled  bv  a  bma  top  witb  a  mat 


euployod  aa  a  general  rule.  All  the  cootnUm  an  fitted  witii 
eoDtaeta  to  vUeh  a  mignetie  bnlte  ean  be  ooonected,  the 
abunt  ooil  of  the  latter  beiqg  de^ieigieed  when  the  controlling 
lever  ii  moved  in  a  eounterelockviM  direction  to  a  stop 
lM»]fond  the  " ofT"  poeitioil,  thus  allowing  the  gravity  brake  to 
act.    It  may  be  added  that  upon  the  field  winding  being  cut 
oil  from  rhe  n^^ins  it  is  immciliately  abortfliiQited  thrOQgh 
a  non  initiictivi-  resistJMiee,  whose 
I'CsiKtanco  is   mllu  r  greater  than 
that  of  the  tiLlii  itself.    This  pre- 
ventJi  any  liamui^e  from  uir.-<  «hith 
would  otherwise  be  fi>rmcil  ;  this 
arcing  would  be  severe  owing  to 
inductive  effects,  if  the  kicking  ooil 
were  omitted. 

In  general  appearance  the  con- 
troller is  similar  to  those  usually 
sniiplif'l  in  cunin'ction  with  eranej) 
or  on  tramway  luis.  It  is  furiiisliod 
citlicr  with  a  lever  or  handle  of  the 
lr<im way  tyjK',  or,  in  the  aise 
of  loiij^  lallu's.  when;  the  opLi.i 
tor  may  l-c  at  some  distance  fixjm 
his  heaiisiork,  with  the  shaft  pro- 
jecting at  either  en<l,  to  allow 
of  the  barrel  being  coupled  to 
a  alined  ahaft  or  other  gear. 
Ib  Siae  it  k  anmnbnateh-  the  same  as  an  ordinary  barrel  The  controller  throughout  is  built  with  a  view  to  its  Lomj; 
type  of  tnuwaj  eontrolier.  The  shunt  rbeoetat  ia  aolf  used  in  damp  places,  all  arc  shields  and  apark  guards  bemg  of 
eaotainad  in  (he  controller  carcaae,  but  the  armature  reawtanoe  fireproof  ambroin,  which  is  non-hygi«aeopie,  while  the  oaae 
ie  aeparate,  tlna  bdig  eontained  m  enclosed  ventilated  iron  ,  aad  aU  expoaed  parU  in  the  interior  are  served  with  asbealoa 
boxea.   The  rei^tance  conaiata  of  Iron  grids  painted  with  paint  and  atoveo. 

aluminium  paint   The  main  barrel  ia  of  caat  itvn,  and  as  euch  '     Fig.  -J3  givca  (he  teat  conroa  of  a  variable  apeed  motor, 
•     "  •  '     '  ow^nc  the  .stieed  variation  aa  the  load  eonea  OB  at  different 
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part  is  entirely  self-contained,  interconnections  between  dif 
ferent  .''octiong  are  entirely  dispensed  with.  All  tin  sc^nn'iits  are 
firmly  cemented  to  a  sijiiarf'  steel  shaft  hy  ;in  insulating;  c  iiincnt, 
ft  thick  micanite  Washer  liein;;  in.'^i:rtoil  Uetwcen  the  separate 
■arts.  The  actual  contact  plates  are  of  etout  eopper,  the  whole 
Ming  turned  up  tme  after  aaaembly* 


excitation  aa 


showing  the  speed  variation  aa  the  load  ( 
initial  spee^lii,  i  •  .  with  varioue  auounta  of 
(ieteniiineil  by  the  cuntmller. 

Fig.  2.'>  show.s  the  arran^'emeut  fu11owe<l  in  adapting  I 
of  the  Uthcs  for  electric  diiving.    In  this  case  it  ia  aeen  that 
it  has  been  ttaeeaaary  to  employ  an  idle  wheel,  aa  the  Mtor 
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could  not  be  ^ot  near  enough  to  the  lathe.  Uoth  the  motor 
pillion  and  thu  idle  wheel  have  bearings  on  both  sides  for  the 
reasons  explained  in  an  earlier  part  of  this  article. 

One  of  the  most  intereating  applications  of  electric  driving 
is  the  application  of  u  variable  s{>ecd  motor  to  a  planing 
machine,  the  accelerated  speed  for  the  return  stroke  being 
provided  by  the  motor  itaeff  directly,  without  the  usual  com- 
plication of  titraight  and  ci'Otsc<l  belt.  This  arrangement  it 
due  to  Mr.  A.  D.  Williamson,  of  Messrs.  Vickers,  Sons  and 
Maxim,  and  was  briefly  referred  to  in  Mr.  Williamson's  Insti- 
tution Pu|)er  18  months  ago.  The  pair  of  switches  shown 
dia^rainmatically  in  Fig.  20  are  driven  from  the  main  and  the 
"  kicker "  shaft  of  the  planer.  The  switch  clrivon  by  the 
kicker  shaft  reverses  the  motor  at  the  end  of  the  cutting 
stroke,  and  then  the  switch  driven  by  the  main  shaft  imme- 
diately inserts  a  resistance  in  the  flchl  circuit  which  raises  the 
spoeil.  At  the  end  of  the  return  stroke  this  resiataiico  is  short- 
circuited,  to  provide  a  iitrong  field  for  reversal  of  the  armature 
cut  rent.  This  cycle  is  plainly  seen  in  Fig.  28,  which  is  a  loail 
diagram  taken  during  actual  working  conditions,  and  it  may 
be  compared  with  the  diagram  of  the  same  machine  working 
with  straight  and  cross  beltx,  which  we  reproduce  .Fig.  )  from 
our  issue  of  March  1  '2.  As  the  work  done  by  machine  in  the  two 
cases  was  clifTerent,  too  close  a  comparison  of  the  areas  showing 
the  energy  consumed  would  not  be  correct,  but  the  main 
characteristics  of  the  two  curves  may  fairly  bo  compared  —to 
the  advantage  of  the  metho<l  with  the  reversing  motor.  The 
lost  energy  on  the  reversals  is  evidently  loss,  although  the 
momentary  peaks  appear  higher  owing  to  the  suddenness  of 
the  change.  It  is  interesting  to  note  that  in  this  case  the 
"  mountain,"  on  change  from  the  cutting  to  the  return  strokes, 
has  two  peaks — marked  a  and  A  in  the  diagmm — the  division 
into  the  two  {>arts  being  duo  to  the  cutting  out  of  the  resis- 
tance in  the  armature  circuit  gradually  after  the  reversal  of 
the  cuiTent.  Other  chancteristics  are  pointed  out  on  the 
diagram  itself.  Messrs.  Harland  and  Wolff  now  propose  to 
8i>eed  this  tool  up  to  about  ISft.  per  second.  The  motor,  it 
should  be  mentioned,  nins  practically  without  sparking. 

{To  he  (vmhiiM.) 


THE  YARMOUTH-aOBLEBTOII  BUBMARIHE  CABLE. 


On  March  7th  an  interesting  piece  of  cable  laying  wa-s 
carried  out  at  <!rcat  Yarmouth  by  the  Cal lender  Cable  and 
Construction  Co.  For  no  less  than  1 4  years  the  tpicstion  of 
carrying  lighting  and  trnrtion  cables  from  (treat  Varinuutlt  to 
Oorleston,  a  neighbouring  and  much  smaller  watering  place, 
has  been  discussed  by  the  local  authority.  .Mr.  T.  W.  Cockrill, 
the  borough  sur%'eyor,  has  Bubmitte<l  schemes  for  suspending 
the  cables  above  the  harbour,  for  building  a  subway  and  for 
erecting  a  transporter  bridge.  However,  none  of  these  methods 
was  considered  suitable,  and  eventually  a  trench,  7ft.  deep, 
was  dug  across  the  harbour  bed.  This  was  the  condition  ujMjn 
which  the  BoanI  of  Harbour  Commissioners  gave  their  consent 
Ureat  difficulty  was  experienced  in  dredging  this  trench,  which 
was  carried  out  under  the  direction  of  Mr.  T.  W.  Cockrill  by 
the  Harbour  Commissioners'  dredger.  It  took  nearly  a  fort 
night  to  get  the  trench  dredged  out,  as  it  was  necessary  to  go 
back  some  100ft.  on  either  yide  of  the  proposed  trench,  and 
gradually  take  down  the  bed  of  the  river  to  the  required 
depth.  Nearly  6,000  tons  of  material  were  taken  out  by 
the  dredger. 

When  everything  was  ready  Mr.  Harold  Hastings,  assistant 
contractH  manager  of  tlio  Callendcr  Company,  proceeded  to 
Yarmouth  in  order  to  superintend  the  laying  of  the  cables 
The  three  drums  containing  the  throe  lengths  of  cable  were 
mounted  side  by  side  across  a  lighter,  and  an  outrigger  wan 
also  mounted  to  guide  the  cables  over  the  stern.  Just  before 
high  tide  the  ends  of  the  cables  on  the  Gorlcstou  side  of  the 
river  were  passed  through  holes  which  had  been  cut  in  the 
piles,  an<l  were  made  fast  on  the  shore.  A  line  was  then 
stretched  across  from  bank  to  bank  exactly  over  the  centre  of 
the  trench  which  had  been  taken  out.  Inimcdmtely  the  tide 
stopped  (lowing  men  commenced  to  haul  the  lighter  acrow,  as 


shown  in  Fig.  1.  At  the  same  time  the  cables  ran  out  over  the 
stem  and  dropped  into  their  position  in  the  trench.  On 
arriving  at  the  Varmouth  bank,  the  ends  of  the  cables  were 
tiken  off  the  <lrums  one  by  one,  and  passed  through  holes  cut 
in  the  piles,  and  secured  in  a  trench  dug  on  the  land  side  of 
the  piles.  The  actual  crossing  of  the  river  was  carried  out  in 
10  minutes  from  the  time  the  lighter  left  the  Gorleston  bjmk 
to  the  time  it  arri\  e<l  at  the  Yarmouth  bank. 

The  tide  at  Yarmouth  is  one  of  the  swiftest  on  the  coast, 
so  that  it  was  necessary  to  arrange  everything  to  avoid  any 


\ 
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hitch,  l>ci.'ause  once  being  caught  by  the  tide  woid<l  have 
meant  a  great  fiasco.  This  was  fully  ai)preciate<l  by  all  con- 
cerned, and  evi-ry  precaution  against  a  hitch  was  taken  with 
success.  After  the  cables  hod  thus  been  placed  in  position,  a 
•liver  was  sent  down  at  e:ich  end  to  secure  them  to  piles  all 
the  way  up,  and  in  addition  lo  this  they  have  been  eased  in 
with  sheet  piling.  The  depth  of  water  at  low  tide  in  the  river 
is  16fi.,  so  that  the  dei)thof  the  cables  is  7ft.  lower— viz.,  23ft. 


Kiu.  2.— SicTioa  I  IF  015     n.  CostciKTiui'  Siibmarsik  i'-iblb. 

DiuBiUr  OTt-r  IitMr  tkHidnrtor  (XT.'O-tni)  O-IOI* 
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',       !,  Ywi  ins- 

„       „  i>tU)r«ro<  AnD<»ri4T,<D'ir4)liiM' 

„  iod   (Kie-1MI1^4' 

„  Final  Yarn  51W 

Each  cable  was  0'1.>  sq.  in.,  single,  insulated  with  pure  and 
TOluaiiised  India  rubber,  taped,  heavily  yanied,  and  armoured 
with  a  double  layer  of  galvanised  steel  wires,  finally  yarned 
and  compounded  over  all.  There  were  three  lengths  of  this, 
each  r20yd8.  long.  The  distance  from  iNUik  to  bank  waa 
slightly  over  UOjds.   Fig.  2.  i«  a  section  of  the  cable. 
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inRBRUDlBniTB  ON  INSULATiraMUIBULS 

m  FIBLD  COILB. 


Tho  following  is  an  abstract  of  the  discussion  which  tool< 
place  at  the  Institution  of  Electrical  Engineers  in  connection 
with  the  Papers  b}-  Mr.  K.  II.  Kayner,  entitled  "lic|>ort  on  Tem- 
perature Experiments  carne<l  out  at  the  National  Physical 
Laboriktor/,"  sad  Mr.  Eud.  GoldMhmidt,  "Temperature 
Cwrw  and  tlw  Bating  of  Electrical  Machinery."  The  Papers 
thwDaelraBirare  pabli^be^I  in  nUstract  in  niir  iame  of  Uareb  17. 

Thurtiiity,  M'ircli  nth 
I>r.  It.  T.  GLAZBBROOK,  F.R.S.,  oflered  one  or  two  words  of  expUna 
tioa  Bs  to  the  <>xperiin«nta.  When  the  Motun  ami  Oeivoratom  Sttb-com- 
mitlM  of  the  Plant  Committee  of  the  F.nglnMring  Standftrdii  CommlltM 
ito  work,  one  of  tlip  problems  befotv  it  was  to  define  as  clear)j  as 
it  oould  thft  peritiUnible  tfmpt^rature  rise  in  machines  i>r  various  pattemn 
under  working  cvodilitnw,  ('ou^iderinR  thf  result;,  iibtdiiufil  fjuite 
generalljr,  it  woold  appc«rtbat  the  propertietol  the  materials  .vhh  fume- 
what  tmprfiTBil  hj  hialiin  ej  In  vHl  PMhaje,  in  It  as  regietance  and 
th«  bnltlcneaa  wen  eonacnied,  fln  inatRid  «la  not  ahrays  improve  up 
to  thiU  tonptrature.  bat  there  were  few  eases  in  which  it  was  lerinuely 
diimaged.  and  at  tvmperaiun-A  of  VXfC  and  over  in  manjr  cn-e- 
ihe  dielectric  slrpnuth  nt  tli''  vHrimm  niAl<  risix  iinprovrd  and 
iho  mechanical  stitniith  wns  n"\  ecriuu-lv  imp^iru  l.  U  hco  the  hi^'hcr 
lemjperaturea,  however,  o{  132  C.  and  \'M)C.  were  leoched,  then  weals- 
oenM  bagaa  to  ibow  llMiuahNi.  Thto  waa  pnmd  bgp  the  iwnlta 
gManllr  and  also  hj  lodapcadml  tlmllar  l««ta  made  at  HeisrH. 
Cromplon'p  and  Messrs.  Sicmen*'  work?.  In  th«'  r«'port  «omo  intrn-etiiiR 
(acts  were  brought  forward,  (specially  the  one  as  to  the  manner  in  which 
the  temperature  cjf  cotton  and  othri  inKulating  roslfiials  chiinKt'l  »» 
the  muiytiiro  was  liried  up,  aiul  '.lii  if  was  one  very  ttlrikiiit;  [loiiit  i . 
that  after  a  material  had  bnn  lieated  for  aome  appreciable  time,  and 
iMptat  that  kaat  lor  aaaia  liBM  aa^thta  ailowad  aaUtoIr  to  aMi,  tbera 
wwa  a  gnat  nuuiy  caaea  in  wMeh  tana  waa  a  aaddaii  rise  of  naialaneo. 
The  author,  in  his  inveatigations  on  the  temperature  of  field  coils,  had 
made  KTal  uaeof  tin'  rsiifrinii'iitti  made  bv  Mr.  Brown  bcton-  ihc  Institu- 
tion some  .veins  I'.^.t.  and  the  mci-rsit  wa.i  uUo  ditc  t<i  the  rea^f  hdp  from 


mannfacturer-  VUvs  a\r:>  .mcd  their  thai 
darda  Committee  far  alluwing  the  resalts  to 


k<  to  the  Kni 
be  pnbli^hed 


Stan- 


Trot.  Sir,V.\M  S  V.  THOMI'SDN,  l'.K..S„  .a,d  I'nt  Mi-,  linnet  s 
I'apcr  iva^  th*'  rirtit  coolnbiilioii  that  the  NuIictkiI  i'hy-i  '.ii  1  jibouilnr;, 
bad  made  to  the  Institution  Juurtvil,  and  they  would  all  look  forward  to 
{orilMr  eontribntiona  with  neat  iatowafc  la  that  part  el  the  Paper  eon- 
«*mlDf(  the  beating  of  eoib  Iheia  was  raiteb  ininealing  laaNer,  and 
no  doobt  it  had  not  escaped  either  Mr.  Ttayner  or  Dr.  Olueliniok  that 
there  were  previous  reriilts  which  did  not  altogether  tall^  with  tlieee — 
viz.,  tho!i»-  iif  Mr.  Iliown  iind  aI.4o  lonie  niH  It?  iTi  Ainprica.  Howevrx,  th^'v 
nnrt-ed  in  tin  insin  "ha*,  ihi-  hnU''-'  [>arl  >>'.  '\f  il  n:'t  nl  «-itl.ei  uf 
Uie  «nd«,  and  wax  neater  tu  the  outride  tlian  the  inside,  proving  onc.<«  taurv 
what  had  alna43r  heen  aioie  er  taea  ehewa  hy  eeeliit  laeaaiabea  that  when 
a  coil  was  fixed  epen  aa  Iran  oore  the  toon  een  did  mesethaa  the  air  xnr- 
facc  in  petting  rid  of  the  heat.  And  this  brought  him  to  Mr.  Oo1d.°chmidt's 
Taper,  in  which  this  ver;  matter  turned  up.  H«  had  not  l>i>«n  able  to 
^^ther  hti^  Mr.  (joldHcbniidl  cHtiniated  the  amount  of  i'<v>lint^  stirfaee. 
hid  hi-  iiii  iiii  I  <  implj  that  th<'  cooling;  i-urfacc  was  »implv  trie  out-iide  <il 
the  cylindrical  surface  of  tho  coil,  or  did  he  mean  tlie  outride  of  the 
■  eyiindricai  surface  jrfMs  the  BBrieae  of  the  end  ebeeks.  or  the  outside  of 
the  cjrtimlrical  Hurlice  jtfMS  the anrihee  et  the  end  chn-ks  ;>/n>  the  interior 
iuitace  of  the  coil  where  it  came  up  Jif'alnst  the  core  '  Kor,  if  the  core 
was  mote  importjuit  il-  »n»ir  i  :<  linK  f;ietor  than  tlieair  c^ioled  s  irfsceoiit 
side,  the  inside  as  well  a'^  the  oatf  ide  must  be  taken  into  ocoouot.  Xllej  criti 
ciaiDgat  some  length  the  wording  of  varicu»  na-^wge^  in  Mr.  (ioUUchmidt  s 
Paper,  Prof.  B.  Thomp-.nti  went  on  to  any  that,  altiioUKh  the  author  bad 
aUemnted  to  avoid  malliemniies.  indoingso  hebadloaMd  his  I'l^r  with 
a  icood  deal  that  wa'<  los  easy  to  understand  than  the  malheniiUical  expla- 
nation would  liavp  lu  cn  Tlo-  way  in  which  a  aubstance  aapplied  with  heat 
at  il  delinite  ral'  rom  !■>  il-  'i.-uii  i;ilue  by  e\|>onenl.ui  la  v  w.i-  well  known. 
All  the  temperature  ctirvea  would  l»o  of  the  same  shap«i ;  it  w»*  only  a 
qnestion  of  scale  when  applying  the  curve  to  a  particular  ca^e.  This  was 
exactly  what  the  author  s  diagram  showed.  Suppose  there  was  a  coil 
which  was  ioring  O-l'It  watts  per  aqaaie  ineb,  and  t)ie  current  density 
was  1,100  amperes  per  Hqaote  loch  In  the  oopper,  the  final  temperature 
would  be  the  nuiiLner  r  Aiilt-i  lost  [wr  iwiuarc  inch  multiplied  by  232. 
which  navn  ejiu  tl;.  III  (!  ,  n  in  the  author'^  example.  The  initial  rise 
of  temparature  wa«  determincsi  solely  by  the  apecilic  lieut  of  the 
naatariab  and  by  the  deoeity  of  the  current  in  the  copper.  an<l  the 
initial  riae  per  minute  could  lie  calculated  by  simply  squaring  the 
eaneBtdenmiy  and  moltiplying  by  U'liOOOOOiJ.  Multiplying  tbe  square 
el  1,1CV  byr  that  lonx  decimal  it  would  be  found  that  tbe  rise  of  tempera- 
ture perminule  wbbO  C.  If  they  wei.  inj;  to  rinp  to  oO  C,  and  il  ro»e 
0-'.i7deg.  per  minute  it  wouid  UiKe  nearly  ."i  J  ::imutc>^  to  tret  to  the  top  v,»luc, 
aSHuming  no  radiation  tu  take  (dace  during  thin  lime.  The  time  constant, 
Ibenlore,  was  &i  mlnetes.  iSnt  as  there  wa-^  coolin/  simoltaneously,  it 
weaM  not  get  up  to  SOdeg.  in  that  time,  but  only  to  li.l  per  cent,  of  t^Odtt;. 
At  tbe  end  of  half  the  timeeonslant(i-<''>  after  :j6  minutes  iothisexamplej, 
the  (eni|>erattire  would  have  risen  to  40  per  cent,  of  the  ttnal  temperature 
(i  r.,  i\  I  ■  ',0  '.'0  (J.;  ;  alt.  r  a  tim»  i»iual  to  t»iee  the  time  conolant.  the 
t<  in]»'iiaurr-  w.ni^d  hn'.c  :t-en  to  per  rent,  ol  tlir  liiiai  t4TiipiTiaiiie  ; 
and  after  three  limes  the  lima  constant,  the  lemporatuni  would  bare 


risen  to  95'u  per  cent,  of  tlic  final  Kimperaiure.  For  30  yeart—everrfnas 
Mr.  taoB  lead  Ua  Papar^-we  ImUI  atoek  to  one  formula  for  colcitlattag 
the  probaMe  rite  in  tsmpanlme  «l  ehetrieal  maehines.  this  nse  being 
eiinal  to  the  nnmlier  of  watts  lost  multiplied  by  •'>';,  and  divided  by  the 
number  of  icjuaie  im-bcs.  Other  people  said  this  wa*  not  fuuujh  and 
that  n  figure  of  7")  waa  more  correct.  .\t  the  Oirlikon  works  the  ligure 
used  was  l.'iti.  But  M?.  i  i  ildsohmidt  gave  'i.'^i  which  was  four  times  as 
much  as  Mr.  Esson  s  liyiire.    How  was  the  discrepancy  to  be  eiplainsd? 
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IMtwiMi  VAiwji^  ta  minimum. 

rill  1. 

Mr.  II.  M.  Uult.MtT  said  he  !iatl  made  a  few  mili'ti,  whu  h  emphaaised 
the  importance  of  the  investigation  undertaken  by  Dr.  Olazebrook  ead 
Mr.  Rayner.  The  reeults  thev  ha<l  obtained  were  certainly  most  intsreM 
iag,  bat  ha  would  aigs  apen  toe  aathoia  Ihaaeoisiigr  of  ^  -*--■- 
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investigations  until  thoroaghly  reliable  data  on  the  subject  had  \tt*9 
obtained.    To  some  currcs  deduo*^  Item  their  P^ier  he  had  addejl 

otlumi  compiled  from  data  alrtaJy  in  h\f  poaBession.   (.See  Fig  I.)  U 
time  pt  rmitted.  many  intBrf  -lMl^;  .  - miiiai  i  ="n  -  r.  uid  te  pointed  out  f 
these  curves.   In  no  instanue,  however,  were  tbe  eonditioos  «l  the 
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lulHoMntly  specilic  to  eB»ui»refiuliB  cf  tnaximara  ulility,  Th"  nrvp;  for 
hll  «wn  Uatii  were  eqiuilly  faulty  wilh  iIim-c  piiiIhi.IU  d  in  thi>  P»por.  in 
(hM  two  importutt  i^ondiUona  had  not  b«*n  obserrad,  and  then*  ooniiii- 
tttMl  tb«  cabi«et  lot  hb  IM  TgnmUfti  mMMmis  ot  Mm  P«|Mr.  lo  «rd«r 
to  olitein  thoroD«fa^}'  nKsMt  Ih*  fQllowinc,  MtoogM  <s(hn  «mii- 
tionf,  EhoQi'l  Cfircfully  ob«CTT«l ; — I  The  m«tprial»  phfiald  hp 
tiuiruufjhly  <lr;eii  in  a  \  acuam  oven  "f  mr>i3i:'rafc  u-miK'rat'Ji  e  fur  some 
oonMdvMble  um«  iouuodiiitel.v  prior  to  th«  tenia.  '2.  The  volta»(«  klictuld 
b«  iiicrcMed  by  miuII  (t«p»,  MM  iJiouM  )•«  mftlnuuntd  eoonlaDl  at  etob 
st«i>  for  dsflnito  iotcrmU  o(.  My,  at  U»»t  on*  minntr,  Mnoe  tbe  tlmo  of 
■pplicstion  often  eiertad  a  oonsidorsbU  idtluBooe  on  the  dimitiw  volt- 
age. Tbe  omiBsioD  to  observe  cither  of  these  conditions  'wovld.  in  his 
opini'Mi.  ijetract  ereatly  from  the  UMfulncs"  of  the  rfatittg.  Thr  otncly  of 
t/iii  bi  liu.iuiir  Lit  iii»itlatinK  mateilalt  v;-.h  rt-giirLl  to  heatiiiK  imi,-'''.  1* 
brought  into  three  prinoi|i«l  anb-divUions  :~lHt,  The  permanent  etiaet 
■iiat«Hii«d  a*  the  legull  of  proh>nK<!d  eipoaure  to  hl^h  teinperature*. 
For  thie  purpose  the  moLMrotiient*  shoold  b«  made  on  the 
garaples  after  oooling  to  the  ordinary  lemperatare.  3nd.  The  dis- 
ruptive Tolta^ce  13  a  lunotion  of  the  temperature  o(  tbe  samples 
at  Uie  lime  of  teat.  Tij  <lctfrmin«  th!f<.  the  sample?  should  lie 
tented  In  c«lorimet«r!<  nm;r.I.»inr'l  nl  giviii  Ihk"  tcmprraliircd  3rd. 
Tbs  dstwuiinalioa  of  the  voll&ge  at  whi^b  (lorceptibUi  beating  devctopsd 
in  iha  MBple  at  the  reaalt  ot  tbe  iMUlla  ilw.aBi  lIlUlMiMnnn 
«t  th«  TolUge  oorresponding  to  givan  inantaai  in  tani|i«fetd]«  frOA  tUi 
eaase.  In  this  oonneetion  Prof.  Arnold  had  given  data  which  he  had 
conipUed  in  Fig.  i.  Thia  phase  of  the  qoastioo  was  of  very  great  impor. 
taoce  nnd  rr<|Qlrcd  thorough  lnvpsiti(;.;ti"i>  WhMp  ihf  clvin^f  hi  th» 
insulation  rexittanoc  doe  to  iri'iiAl^irp,  u«  lU  tcniiiiii'.i  Ijy  im-ii  .nrt^irifnli  nf 
tbs  obmio  rssisianee,  wae  an  i)i(«ietitm^  ;<uiijeit  wiiich  hod  boon  ably 
tmted  im  Ifaa  ClfRTt  there  was  no  information  in  tbe  Paper  with  t^taiu 
to  the  aHailt  ol  nobtnre  upon  the  di-iniptire  strength.  This  could  be 
eooventently  teatM  hy  pU<-in)<  the  samples  In  a  comp^rtmt^nt  filled  with 
titrais  ot  low  prro'  uri  iimi  ti  tnpi-rature.  and  measuring  th>  chnti).-!'  the 
di'myrtivr  stri>n,'ll\  wilh  thr  laps*'  rvf  t)mt>.  This  l*«t  wiu  111*  more 
InnrortAiit  for  ICnglisli  mani,!>w:liinTi',  -iincc  tlin  himii'iity  of  the  atmo- 
spllece  vTaa  greiktex  ut  this  than  in  mosl  other  rountrien.  Testa  as  to  the 
ioflaence  on  the  disruptive  strength  of  pro  '  ngc-J  immersion  in  oil  should 
also  k«  made.  On  the  wholv,  he  was  cif  the  opinion  that  the  authors' 
investigation  cotild  with  ndvanta^^  be  extended  on  tbe  line-  iriclirstei}.  "o 
a.H  to  increase  our  knotrlcMl^i'  of  a  tubjeet  in  which  a  v.ihi  amotint  of 
inforiDalioD  was  Dtvdcd.  It  wan  iDtereetlng  to  note  that  for  a  l,5ti0kw,, 
(MO  volt,  slow-speed  continnous-enrrent  dynatno,  tlie  total  Mil  f«r 
insulating  material  and  for  the  labour  ot  applying  it,  amounted  to  4  or 
t  |iai  cent,  ot  the  total  works  cost  ot  the  maehinr.  The  armature  insula- 
tioa  (or  such  a  machine  oost  some  30  per  cent,  of  the  oost  ol  the  enveloped 
eopper,  and  (hi>  fi.lj  intulatlon  tAon'.  15  per  cent  Mr.  Cmld  irhmi^l  h:iil 
mule  a  verv  iiUi  ri'^'.ing  contributio  n  lo  thi'  ■■■indy  i4  ttn-  iLmiinif  ot 
inwilating  materials  in  {Kuotiag  oat  that  cotton  had  »ome  ii\  timei  tbe 
MMito  liMt  ol  aopfv,  ani  la  rfMmiiii  vftit  Unpotlmt  aaUMiMBOM 
Om  taA  on  fha  tempantiua  riia  in  upanitu  far  intonnlttnit  MfTMWw 

Ut.  miles  WALKElt  said  uTeiyooe  knew  that  the  beating  of  liald 
Mil*  was  due  lo  a  number  ot  fsetor^,  the  most  important  of  which  might 
beMiumerated  a^i  follown:— (1>  The  number  of  n  iinrc  inrh»-  t*r  watt ; 
(S)  the  Telocit.T  ol  the  air  past  the e(i^:  :  {'.'■'  'o-^Jiii  iiMtv  <'(  tin-  loatennl. 
{ij  trantilataoo,  wh«lb*r  ?«ntllated  inside  or  nut ;  yftj  conductivity  of  the 
pole ;  (0)  flondattirl^  «t  the  material  Iwiwvrn  the  oeii  and  tlie  nob ;  (7) 
Bfoviiloii  made  fartheeooOng  of  the  pole :  (n)  the  pToximity  of  Uie  colls ; 
(9.  the  beat  ol  the  bodied  in  the  ricini'v  of  the  rojf  f'ymo  of  thi-^f  con 
ditlous  had  been  very  ably  di-ult  witli  hy  Mr  lUynei,  b\it  tl>c-  (.riljn..rj 
dt'Sigoer  ha<I  b>  take  all  of  tht^m  into  acouunt.  huppooing  there  wet«  a 
large  number  of  machinos  from  which  it  was  poaaible  lo  grt  data,  and  it 
was  wanted  to  And  out  what  were  the  conditions  that  eondoced  to  oool 
running.  ItwMneasaHyflnttoehmtnatcthetwomo.t  iinportant  factors 
Til ,  the  aqtiaie  inoliee  per  watt  and  the  velocity  o!  th,j  air  ueoinst  the 
coiU.  Tliiit  <w»old  be  very  ea.iils  ilum:  in  t!ii.-i  '■.ay.  Woik  .  Lt  for  at;  Ih.^ 
max;hir.rs  wlial  Ihi*  !:unili<T  ut  :  i\iit%rv  int-hi-.-v  |r  i  \s'fttt  I'lteii  IiuJ 

out  what  the  ootuAi  teni)><*raiur»  rim'  wa« ;  then  OK^uHie  thai  if  the  con- 
ditUma  were  tbe  tame  the  rise  of  temperature  inultipliei]  by  tbe  eqoere 
iaebea  par  mtt  would  be  a  constant.  It  was  then  possible  to  plat  UmI 
(loniliril  welaat  ut  other  factor  they  wished  to  inquire  into. 

Mr.  A>  F.  BESRr  eaid  that  there  were  two  methods  of  testing  insula- 
tion :  one  uas  to  treat  it  n  Ihim;  wfiarate  In  itself  and  aelf-oontained, 
and  another  was  to  treat  it  as  part  un<)  piiri'<'^.  of  :h<'  cuitdoctor  or  gr<:iU|i 
of  eondnetors  to  wbtcli  it  beloogad.  With  vaniish  and  v«rnialied  uUerialK 
ooe  wae  peifeetly  jatUed  in  adopting  Ike  tat  mellwd  til.,  the  one 
which  bad  been  almeet  exelosivelT  adopted  Ur.  BajlMf^  iMtt.  tV'itb 
high  tempcratares  and  th<-  n.-ed  lor  considerably  more  data,  the  only 
way  of  properly  t«»tll3(;  nn ulntiun  was  as  pert  and  pareel  ol  tbe  con- 
ductor which  it  isolated.  The  only  m»g  to  prodoee  ebeafte  mow  wae  to 
get  more  duty  oat  ot  the  UStoriil,  end  M  «•!  IMN  dll9  MB  at  Mfpil  II 
htui  to  be  run  luitlw* 

Ml.  F.  8.  BO0SBLL  itmM  Om  iMnlto  ia  tta  Fi««r  elMmd  W 
dttiBiRMH  It  «Mld  to  fw  flie  BiN(lBa«riD||  Sludardt  Oonunittee  to  llz  a 
limit  for  tbe  temperature  rise  to  b*  aDowed  in  electrical  appanttua.  Tbe 
imposition  of  a  temperature  limit  would  pte  likely  to  have  the  effect 
of  rcatricting  improvements  in  eleotrioal  machinery.  With  rfftri  to 
solid  coils  meutioned  in  the  Paper,  be  had  teen  some  t:u-M  coi]t  made 
«ritb  Bemto  iatulatton  wbieb  bad  baea  run  at  temperatoiet  up  to  240  C. 
lag  »eoB«ldtrihle  time.  Mid  thtyepMMed  to  UqtJtoM  good  etoetrically 
M  they  were  before ;  In  tact,  the  innilBtiaa  lenluee  wh  Mgher  and 
the  mfid  anieal  pif-pertiei  better. 

Ml.  .\NI)1%11  K'  SSKI.I.  ;«uiii  there  wa^i  one  HUp^rei^tion  he  would 

t  to  make  in  fo.iin.  i  lic-n  with  t!in  earlier  purl  i  '  Vr  Rayner's  I'aper, 
■.i.',,  ft!,  to  tlif  nu'thod  t>f  meMuriiiK  diclix'trii  ir  i  ith.i  iif  materiaU. 
Mr.  it«yner  hod  given  it  m  volts  per  miiiimetie,  ocd  ihii  was  tlie  ordinary 


way  of  giTtng  it,  but  he  kxk  it  that  the  dielectric  etreogtb  ouKh*.  t>>  be 
rnriieured  by  tbe  inaximam  potenti&i  i^r^ient,  or  tlie  maiimnm  electric 
force  to  which  the  material  was  snbjected.  if  we  oauUi  daaigo  oar  tasting 
-[T"**~' "***•  mt  oaoM  «tfwil«to  Ibie  ia««imani  foroe  or  dielectrie 
iLiiaB.  Omb  it  wndd  lie  loimd  titet  with  thtek  and  tbin  samples  the 
rolls  per  mlUim»>tre  which  mea?!!!^  the  breakinp  strriigih  w .  riM  come 
out  the  name.  M.  Tliury  had  lately  puhiiihed  a  very  csreful  rc^ajarch 
on  th«  ttp^irkiiiK  d.Htiincen  Ix-twei  n  (wo  braffi  bails.  Cousidering  two 
hvh-n  h&Us  each  Ii  ni  apiiri  mid  Irni.  in  diameter,  then  when  the  effective 
valts^^t!  was  -ia,00(t  a  discupUvc  •U>.charge  would  take  place.  If  these  two 
brass  balls  were  placed  8cm.  apart  then  03,000  volts  wrere  tc<|aired  to  break 
down  the  air  gap.  This  would  give  an  apparent  stress  of  aboat  800  volts 
]>i-r  millimi'trf,  a?  compsrwl  *ith  2,300  volts  par  mtllimot re  when  tho  hulls 
wt  rc  1cm  spurt  Mnrwm-r,  tin?  apparent  voltage  per  miUiraetre  would  bo 
leaa  it  they  were  placed  at  a  very  great  dislanoe  apart,  ai  Lord  Kelvin  bad 
shown  Bome  time  ago.  In  (act,  the  volts  per  milHlMtn  HWlId  ta  lest 
and  leas  tbe  further  they  were  placed  apart. 

Mr  J.  S.  I'ECK  asked  the  meaning  of  the  following  passage  in  Mr. 
Rayner'a  I'apor:— "  It  was  found  that  the  altsmating  praesure  required 
to  break  down  a  sjH'cinier.  felt  with  the  freqaenfy  "  Me  d  d  not  under- 
stand why  this  aiioi.ilil  li<'  ■<)■  In  (ii<-t.  he  »ou'd  h&ve  thon/ht  it  to  be 
just  the  opposite,  »od  tie  would  like  to  know  it  the  wave  torm  ol  the 
machine  had  bean  takaa  aft  th*  HfflHBl  bumalia.  He  had  MM 
apiMiratut  in  which,  after  it  had  been  tat  tn»k  miMMrof  years,  the  itudt* 
tion  had  been  completely  earbonised.  although  actually  its  insulation 
resistance  was  very  high,  it  anything,  higher  than  originally.  The  great 
difficulty  iri  tcstinjisppftnilii*  for  tbla  purpose  was  to  exclTiilf  nioistnre 
ab-iiiiitely.  Many  tm'thod*  hud  been  tried  io  order  to  iiccoinplisli  lhi.» 
and  one  as  good  as  any  was  to  exhaust  the  moiature  in  a  vaeaum  tank  and 
to  toiM  w  HMwurthiK  inid  fmtp  the  apinratna  in  the  bnk  et  high 
presBSre.  Aaetber  HMHiod  «m  to  dry  the  apparaim  Iti  sTacutim  tank 
and  then  seel  it  up  >o  a«  to  prevent  the  re-entry  of  the  moinliirc  One 
llrm  that  he  knew  ot  treated  tbcSr  l.'i.OOO-'v  ilt  tranr<Ioriiier^  by  placing 
them  iu  a  ease  which  waa  placed  In  a  vsmtiim  lank,  the  apparatas  being 
heated  inside  the  ease  and  then  hei  nioti'-ally  sealed.  lUt  Olithrt  WM 
adopted  to  preserve  tbe  insulation  during  transit 

Mr.  B.  OULUSCHHIDT,  ^1  riildnn  Mr.  Bayner'9  Paper,  refaned  to 
the  second  part,  dealing  with  tbe  OMrlbatlaa  of  temperatnres  in  the 
interior  of  field  cnls.  The  curves  tvpre^enting  the  distribution  ot 
teniperiktiire,  he  naid,  all  had  a  dslltiitc  nhiipr  :  in  fael  they  wers  all 
pM«l>u<iit<  TliB  conclnaion  to  be  drawn  from  this  wa»  that  th*>  bigbeol 
and  rn<'>tn  trmperatores  had  a  qails  definite  relation  to  MS  enotbcr.  He 
fonnd  tbikt  the  diflersoee  between  the  maximom  and  the  outside 
tempentuies  wsh  about  M  fUt  oent.  higher  than  the  diflerenoe  between 
tbe  mean  and  the  ontaide  ttmpetature.  It.  for  inslenee,  tbe  temperature 
iMi-Asur.'d  ly  resistance  wa«  AO  <\ei(.  higlier  than  that  measured  by 
•Jieniiomever,  th^'i  the  niaxiniuni  lenipcrature  wa*'  I  'l  limeA  lli^•ller  than 
lite  tempurataK  nivasared  by  thermometer.  In  connection  witfa  tbe 
reference  to  single  lield  ooil«  in  Ut.  Raynar's  Paper>  he  MM  It  wm  ami 
in  practice,  when  wea&uriog  the  reeieUtnee  rise,  to  measnie  the  mittuUMi 
ot  the  wbole  ttald  qrHem  owing  to  the  diffennee  in  tempenture  of  tbe 
muriona  parte  of  the  mpparatw  la  eM«a,  boweeer,  where  particular 
v<iti#  ft  np<vD  the  gnanntae  figun  the  teaptmtme  eugbt  to  be 
nu'imured  on    mii^iie  Held  eefl  gaily  ttUu  Hudtag  «llt  bf  Ihwoitig 

whi  -b  was  tbe  hottest. 

Mr.  It  WMBR.  la  M|4r  t»  tt»  llMiiiaa  «■  Ut  Ibfir,  aid  be  hai 

always  foond  that  file  auadBani  tempentare  of  a  llald  eoil  was  toima  at 

about  one-third  the  depth  from  thr  InitMe  The  limiting  condition  of 
all  the  fabriea  used  in  the  experiinent)i  k  ak  the  lirittlcnBim  This  wan  the 
whole  |>oint,  an'l  disTOptive  voltage  was  ot  no  importance.  Wilh  ri-gard 
to  Mr.  Kus-oir .  r.-niark^i  an  to  the  v-dtag,'  per  niiilimEtrc,  in  hi«  te«t« 
they  had  a  rotary  oonverbir.  The  pre.isure  curvis  was  very  smooth, 
althoagh  aot  qaito  a  aiae  earte.  A  omUiik  coil  was  used  to  give  a  fine 
adjiislmnt,  aiui  ibis  might  have  effected  the  curve  alightly.  Be  did  not 
know  wliether  Mr.  Rasstfll  realised  that  in  hi»  r jptriineut.";  tlm  iuirfuc«s 
vrere  flat  und  not  spheren.  Ilia  own  opinion  n  to  drying  out  apparalun 
was  to  place  it  in  a  viu  lunn  luid  heat  jt  op  with  »leam.  This  was  (be 
quickatt  possiblf  way 

The  FRKSIDKNT.  in  proposing  a  vole  ot  thanks  to  the  aattiort,  said 
he  had  beta  ttraok  bgr  tbe  reaall  oi  Mr.  Rayner  a  experimenta.  TImt 
showed  tbM  tlie  iniolattan  of  a  cotton  covered  fleld  eoil  remained 
con;laDt  far  n  eertaln  time  nntif  the  temperature  of  Ihi'  copper  wire 
begun  lo  ris.'  -.vlirn  went  down  in  a  mo=t  extraordinary  «iiy  wh:!r  ihe 
moistare  was  being  driven  out.  This  periia^  aecotinted  for  maojr 
tailum  la  flaU  wlfai  ia  «Umi  tfaiML 


■oen  nouTED. 

fOHiiak  o(  the  oedafnaatloeed  works  oaa  be  had  fron  TU  gtn-irielan  omce,  mat 
fiea^oe  neelptof  pabUsbedpiloe.  Add  t  par  oat.  for  abroad  or  lor  (ot^kq  books  } 

"The  EtootnnuigaBt."   By  C.  &.  L'nderhill.   (London:  £.  i 

"SoiKMeAhateaMa."  lIanb,lM6.  Section  A,  HijniM ;  tMioa 
B.  Ekelriaal Bnginairiin.  O^im :      F.  N. 8poa.)  la.M.  tadi. 

•<  A  TeehnolMtad  MaoMa  Diatiaaaqr."  PbH  VIII.  BditoA 
by  U .  F.  Oooddffid  aad  C.  F.  Taanay.  (Loodan :  George  Newnaa. 

I.ld.i  la. 

•  Ti  kgijiphy."  By  Sir  W.  H.  Preece,  K.C.B,,  F^.S  ,  and  Bir 
.1.  Sivewnght,  K.C.M.O.  New  aditioii  (Itet-hoake  «f  SdaoM 
Series).   (.London:  Ixuigmane, 43foeD * Oo^  fB.6d. 
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THE  BLECTBICAL  EQUIPMENT  OF  THE  8TEAHSHIPB 
"ANTRIM"  AND  "DONEQAL." 


We  n^contly  had  an  oj)i>ortunity  of  inspocliug  the  electrical 
equipment  of  the  8tcainshi|>s  "  Antrim  "  and  "  Donegal,"  which 
are  run  by  the  Midland  Itailway  Co.  lietwcen  Hcjsham  Har- 
bour and  Belfast.  The  equipment  of  the  two  veswsl*  i»  fairly 
typical  of  tlie  present  practice  in  this  direction  with  regard  to 
email  and  mcdium-sizo  stoumers  for  ^uch  cross-Channel  senices. 
In  addition  to  idoctric  lighting  the  vc.ssel»  are  fitted  with  elec- 
trically driven  fans  for  forced  draught  and  also  for  the  hot-air 
beating  system  and  ventilation. 

The  lighting  circuits  include  almut  340  10  c.p.  lamiis,  and 
the  four  motors  for  each  of  the  four  stokeholds  are  rat«d  at 
20  n  II. r.  each,  smallor  mot^jrs  being  used  for  tl»o  ventilation 
and  hot-air  plant.  In  the  eiigine  room.s  of  both  .-ihips  it  is  notic«v 
able  that  the  elcetrii-al  generating  machioiTy  is  placed  in  a 
convenient  and  accessible  position,  there  being  a  steam-driven 
dynamo  on  either  side  of  the  engine  room. 

The  "  Antrim,"  which  was  built  by  Messrs.  J.  Brown  &  Sons, 
of  Clydebank,  contains  two  Belliiss-Iiancashirc  steam  dynamos, 
each  having  a  capacity  of  4r>0  amperes  at  1 10  vnltn.  One  set  is 
(uflicient  for  the  whole  of  the  load,  the  second  one  being  held 
in  reseive.  Both  engin«>H  and  dynamos  are  of  the  makers' 
standard  patteru».  The  engine  is  two-crank  coa|ioiind  and 
ruuH  at  4oO  revs,  per  min.  Tiie  dynamo  is  mounted  on  the 
same  bedplate,  and  is  a  (Vnole  compound-wound  machine. 
Each  set  has  its  own  switchlioaiil  fitted  with  Ward- 1 /eooard 
switch  gear.  There  are  eight  main  circuits  as  follows:  — 
First-class  promcna<le  deck,  first  clasR  bridge  deck,  third-elass 
accommodation,  thermo-tanks  and  cattle  fans  aft,  crew  and 
cargo,  engine  and  boiler  roonut,  searchlight  and  projector, 
thermo-tank  forward.  The  circiiita  are  brought  to  both  «witch- 
boards  ami  the  switch  gear  is  arranged  with  chaogc-oTer 
switches  sf>  that  any  one  of  tlic  circuits  may  I>e  connected 
to  cither  of  the  machines.  Each  of  the  four  stokehold  motors 
U  connected  to  independent  Koyce  starting  switches  near  the 
dynamo,  these  switches  being  fitted  with  the  usual  no-load  and 
excess  release.  In  aiMition  to  the  starting  switch,  in  each 
case,  there  is  a  shunt  regulating  switch  |)ermitting  a  variation 
in  speed  from  .'i:!.  The  motors  arc  of  the  4-|>olc  scnii-enclosed 
type,  mmie,  as  the  dynamos,  by  the  Lancashire  Dynamo  and 
Motor  Co.  They  are  din-ctly  connected  to  the  fans,  which 
run  at  from  i'.')0  to  QriO  rovM.  per  itiin.,  the  motor  shafts  lieing 
extended  to  receive  tlio  fan  boss.  The  funs  are  of  Messrs. 
John  Brown  iV:  Co.'s  own  design. 

The  air  heating  arrangement*  i-fniai-'it  of  five  of  Stewart  s 
patent  "  thermo-lauks,"  these  biMiig  small  air  chamlwrs  through 
which  steam  pi(*ca  are  [uissed,  and  the  air  from  which  is  forced 
through  the  heating  pipes  about  the  veis.scl  by  a  small  motor 
driven  "Sirocco"  fan  next  to  the  chaml)er.  A  valve  is  provided 
by  means  of  which  steam  may  be  admitted  into  the  air  chiunlMsr 
if  desireil.  Two  lOin.  motor-driven  "  Sirocco  "  centrifugal  fans 
exhaust  the  air  from  the  cattle-holds,  and  it  is  stated  thitt  these 
work  BO  efficiently  that  the  presence  of  cattle  is  not  noticeable 
to  the  {tassengers  ;  we  were  unable  to  convince  ourselves  j>er- 
sonally  on  this  point,  as  on  the  occasionK  when  we  travelled  by 
Uie  two  boats  in  question  no  cattle  were  on  board. 

Messrs.  J.  Brown  A:  Sons,  the  builders  of  the  vessel,  have 
carried  out  the  wiring  on  the  "  .\ntrim  "  themselves.  Single 
lead-covered  cable  to  Admiralty  s|>ecification  is  used  through- 
out for  the  wiring,  which  is  on  the  single-pole  system,  the  hull 
of  the  boat  being  used  as  the  return  conductor.  As  far  as 
po«Mible  the  wiring  is  expo.s©d  to  view,  brass  cliiis  being  used 
to  attaeh  the  cable  to  bulkheiulfl,  Ac.  From  the  switchlioard 
single  cables  aie  run  to  various  fuse  junction  boxes,  eaeh  of 
these  controlling  a  numlicr  of  lamp  distributing  boxes  from 
which  a  wire  is  run  to  each  individual  lamp.  In  the  cabins 
special  light-reducing  lampe  are  used,  these  lamiKi  having  two 
filaments  of  16  c.p.  and  2  c.p.  res|ioctively.  One  end  of  each 
filament  is  connecte<l  to  the  usual  lamp  cuntacto,  the  other 
und.s  being  joined  together  to  the  hnsa  cap.  By  means  uf  a 
two-way  switch  with  off  position,  either  filament  can  be  switched 
on,  thus  giving  a  full  light  or  small  night  light  as  desired. 
Electric  bells  are  fitted  for  communication  with  all  the  cabins 


and  saloons.  A  9in.  searchlight  of  the  (leneral  Electric  C«.'s 
]H>rtablo  yacht  typo  is  fitted  on  the  bow  to  enable  mooring*. 
Ac,  to  be  picked  up  at  night.  Telephone.^  of  Messrs.  .Vlfred 
<;rahara«V'  Co.'s  loud-s|)«aking  navyphonc  tyjje  are  fitted  on 
the  bridjjo  and  in  the  engine  room  to  enable  the  captain  to 
communicate  with  the  engine  room  stafT. 

Messrs.  Siemens  Bros,  Vo.  carried  out  the  electrical  work 
on  the  "  Donegal."  It  is  in  mo.st  respects  similar  to  that  on 
the  "  Antrim,  but  Siemens  dynamos  and  motors  are  employi^l, 
and  Bumsted  &  Chandler  fans  for  the  stokehohl.  The  motont 
for  the  latter  are  of  the  open  type,  but  as  a  considerabk; 
amount  of  du.'it  is  carried  in  from  tlie  coal  and  ash  galleys  by 
the  air  drawn  to  the  fans,  the  chief  engineer  on  board  has 
fitted  hollaud  covers  over  the  motors  to  protect  them. 

On  the  "  Antrim  "  it  is  customary  to  run  one  of  the  dynamos 
both  for  the  lighting  and  power  load,  while  on  the  "Donegal" 
one  machine  supplies  the  lighting  and  the  other  the  motors, 
although  both  sets  of  circuits  can  be  switched  on  to  one 
machine  in  case  of  mishaps. 

In  conclusion,  we  would  add  a  word  as  to  the  comfort  of  tlie 
lM>at8.  The  times  of  departure  and  arrival  are  so  arranged 
that  the  passengers  can  have  a  good  night's  rest  on  board,  and 
the  cabin  and  raloon  accommodation  have  been  desigiu»l  aixl 
carried  out  with  this  object  in  view.  We  have  little  douht 
that  when  this  route  to  the  North  of  Ireland  is  better  known 
it  will  become  the  most  popular  one. 

The  interesting  electrical  j^lant  at  Hcysham  Harbour  wa* 
fully  dcsciibc«l  in  '^Vk-  Klerinrian  of  June  24  and  July  1, 1904. 


PORTABLE  WIRELESS  TELEORAPH  STATIONS. 


Wc  publi«lie«1  Unt  year  {The  EMrician.  Vol.  LUL,  p.  962i»ii 
illustraleil  description  uf  the  portable  wireless  installation  which  th* 
Gesellscliuft  fiir  DriOitlosc  Tel.-graphie  inU-nded  to  make  use  ot  tor 
reporting;  the  Gordon-Boinielt  motor  car  race.    It  will  be  renifui- 


Kio.  l.—TuKADUi  AsaAHiiUiiiiT  I'lR  (!»x»iii»TiNu  Ci-Hasar  (or  thi 

POBTAIILK  WinSLKB*  TlHOBAl  H  ll<>lAIJJltia«t. 

bcrcd  that  the  transmitting  and  receivinR  inslrunienU  were  uioniaeJ 
on  carts.  Since  ihpn,  according  to  infonualinn  received  from  tlM 
company,  further  pro^^reas  has  been  nuule,  i-speciollv  in  the  dir««- 
tion  of  lishtnexs  of  apparatus,  and  llic  latent  wireless  equipment 
may  be  carried  from  place  to  place  by  10  or  11  men.  Ten  men 
oniV  are  rwiuirid  when  current  is  generated  by  a  dynamo  in  th* 
maimer  shown  in  Fix.  1,  but  1 1  men  are  necessary  if  sccumiiUtors 
arc  used  for  supplying  the  current.  Tlie  total  wjuipment  may  aljo 
be  lootled  on  tliree  horses,  the  first  hor«.>  carrying  the  uiasts,  tb* 
second  horse  the  tiansmilling  and  receiving  instruments  and  the 
third  horse  cither  the  dN-nauio  or  storage  battery.  Each  piece  of 
lipparatua  is  placed  in  a  bag  of  oilcloth  for  transport.  The  total  oft 
weight  of  a  station  is  stated  to  amount  to  4451b.  when  the  dynamo  i» 
used  and  5101b.  when  a  storage  battery  isemoloyed.  ISeeenl  "P*" 
inent.i,accordingtolbe  company,  have  proved  that  a dislanc*  of  about 
151  miles  across  Hat  country  may  bo  negotiated  with  three  masU 
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ftrrangeJ  rvV  itvlientiil  in  T'ig.  2,  eacb  lUMt  boiug  10  niotrM  (Sljft.) 
high.  T'i,'  riinxts  WLit;h  +4Jlb.  Bpiec*  (iiicluclitl);  all  tacklet,  thU 
Mnnll  Hf;t;!it  licinu'  rLriilrjrt.l  possiWp  bv  Tising  ^''-■t-'i  tnhi'H.  Wlii-i! 

thi'M'  ;ii<  ;i'li-xciip.i'il  for  traiih]  rt  thfir  It'njjlh  is  ri'luooil  to  I'-J'l 

The  dtJ.itiil ily  ut  thu  nid-^ts  incrr-iihcil  by  ci^t-irQU  Khhc  pluUs  nnd 
onitAblt'  xtnvj..  as  ahoivn  in  Fif,'.  2.  Tinnc-d  copptr  I'ablt  .  coii^i^itint: 
of  eilfht  wu'uit  U4uiitt.  in  tliuueier,  luiil  KuppocteU  glass  mhtx- 
laUtrv,  u  used  for  the  aerial  wire.  Tho  titnall  continuons-currcnt  : 
dynamo  ahown  in  Fig.  I  has  an  output  of  about  100  watta.  It 
waigfaa,  Miupleta  with  dxiriog  tmagetaaai,  »ome  6Slb.  Wlien  the 
^miac  ia  aot  emplQ^ied  a  19-rolt  (S-oell)  b«itrir>'  i«  n«ed,  having  a 
MpMitjr  of  about  80  ampere-hoar*  ni  a  five  honni'  diaoharf^n  rate. 
Vt»  aioeuniolator  et-lU  are  titled  in  ebonite  boxef,  and  the«e  aeain 
are  packed  into  two  woodm  boxc»,  each  of  which  ii»  lljin.  high. 
6}ui.  wide  and  1ft.  l^in.  tsDiTi  and  weighs  about  ft&lb.  The  trani 
fuitter  is  also  monnli  d  in  a  wooii'-n  Kiv,  tlii*  box  mea»ur!rig  Tft.  9in. 
Ijy  '.'111.  by  1ft..  itncl  woii;biiig  ruiiij.lutu  about  451b.  It  luiit.iine, 
among  otber  tilings,  a  Morii«  key,  au  inductor  wilh  hiuimicr  intur- 


Bin'senn<>r  prA<><»i«R,  Sn  far  aa  tho  »teel  worku  en(tine«r  is  ooneefnod, 
ilii  ri'  in  :i.>  (liiliLnlty  in  ik*i(fning  ft  fiimace  of  any  sixe  req'iiml,  us 
fiircmxn,  ver>'  simiair  l:i  gonpml  ilwifn  'hp  Hf'roti't  I'lriiac*, 
holiling  200  tO«~  ^)f  iiiollr:i  i-lcfl,  nri-  ut  pn-si-ii!  svoikir'.^'  buth  in 
Kr.^'lund  anfj  .\iiH;n.;'!i.  luni  it  uiily  l«umi!i.-<  for  ;  jie  <  b.rtrHial  eiijfineer 
to  iirrun^'.'  f  n  tlu'  I  '.cttricul  heating  without  ^miliii  s  weakening  the 
i  juf  ur  oihor  parts  ut  ihu  furaafic  i'rovidud  tin*  can  be  dOD^  under 
favourable  conditiona,  what*  ilaalfia  MMlgy  is  M  Auif  U»l  it 
compote  with  producer  gas  M  &  llMt  pfodoMr,  Hun  ll  aol  1 
reason  why  the  present  A-ton  electric  ftlmaeo  «honU  aot  * 
into  a  40  or  50-ton  furnace,  in  tho  same  way  that  tlie  5<toa  VI^UKIJ 
Sieinemi  fnnuMO  haa  developed  dariuK  iho  laMt  25  year*. 

Thr  ItetitlariM  Funmet  for  Dinvt  Smrlling  from  the  Ore. — 
With  the  exception  of  an  experiment  made  at  La  I*rax,  by  &fcns. 
U«-roult  in  one  of  his  small  fiimacea.  no  direct  «melting  waa  inves- 
tiKated  bv  the  ranii.:li.an  commiflsion  until  they  viaited  the  work*  of 
>leciBia.  Kelb  r,  l,i-U  r.\  \  Cn.  Th.-  experiment*  wilne«»<'ii  iliere 
were,  bam  the  Canadian  staodpoint.  by  far  iho  moat  important,  aa 

they  demotistrAt«<I  the 
possibility  of  making  pig, 
varying  In  eompoaitinn  to 
Bttit  the  leijultMuenUt 
«i«Mr  «( tha  mU  flc  bario 
Aeaaemer,  ih«  add  oar 
basic  Siemens  or  the  fam- 
dry.  From  a  oouuuentat 
point  of  view,  tho  manu- 
facture of  pig  iron  in  the 
electric  ftinincc  it--  of  litlJe 
interest  to  tJie  Enijlinh 
eleclrii  iftii  or  ni'jtiiUiiriji'^i, 
an  witii  o-.;r  cticap  supply 
of  fuet  no  electric  furnace 


ruptti ,  n  I.ijyi.l.'n  biittt  ry  of  si\  jur-i,  tin-  I'lciuilion  coil  r,m<^l  for  n 
wave  U'ligtli  of  iUU  uiuU«ii  (44U  .tarda),  a  spark  gap  with  sine 
eh'ctrodi  >-.  ,1^0.  Even  liKhter  is  the  receiving  station,  which  weighs 
only  about  mlb.  It  cunaista  of  an  electrolytic  dotoctor  of  the 
SahloainiUi  tgrpa,  a  pair  tt  talaphane  reoeivem,  a 
drr  MUa,  a  ooutaat  ben  and  m  cm.  These  apparatw  am 
»  iiMC  in.  <}in.  by        by  9|in. 


t  bHvauann, 


BECBNT  DEVELOPMElfTS  Ilf  ELECTRIC  BMBLTIHO 
IH  COMNECTIOH  WITH  IBOH  AHD  BTBEL.* 

w.  T.  w.  WMom. 

(Continurii /lom  fnge  til}. 

In  the  present  stagf  of  devolopiuent,  neither  type  of  furnace  can 
be  regarded  a.f  li  couipi  titor  t-i  either  the  Sicirii  ii.,  or  the  Uewemer 
procesoes  for  the  proiimtioii  of  rail  nnd  stnu  tural  «teel,  and  ihpy 
can  only  compete  Buccr...vfiilly  in  th(^  pruiuctinii  of  high-cl«*»< moiljli. 
Hteel  or  steels  for  uiduai.cu  oiid  oiiu<r  Kjmiul  purpo«(Ni  made  in  tlib 
Siemens  furnace.  In  cases  where  very  lanjv  stoel  cuating*  are 
required  of  crucible  steel  quality^  several  electric  furuaces,  working 
■o  that  thay  ««iiM  bo  tapfad  into  a  coumKm  itaaptaato.  batota 
noaiing  the  aleal  into  tha  moaU,  ehoutd  gtva  aioalbBt  naalia  and 
M  nmeh  more  economical  than  tho  enioible  praoeaa.  Cndor  tavoor- 
aUo  aondilions,  electric  enengr  might  eompeta  with  gaa  aa  ragaHa 
cost,  but  until  it  is  possible  to  u»v  furnaces  of  Grom  30  to  40  tons 
capacity  tho  extra  labour  charges  inseparable  from  small  furnaces 
will  prevent  tbi<m  from  holding  their  own  against  tho  Kictnans  Or 

*  Paper  road  belon  the  Faraday  Societjr  on  Mai«h  4. 


moten  Mart  fnvnaaa.  In 

Caztada  the  conditiona  KM 
diflercnt,  aa  in  soma  dk* 
triota  tfaeur  have  immenaa 
daMHila  af  li«u  on  avaJI- 

aUe,  as  well  aa  water 
power,  while  no  ftx  l  Hint. 
ah!r  for  blaat-fumac«pur' 
p.'jt*p-i    ran    be  obtained 
except     at  prohibitive 
prices.     I  atn  informed 
that  electric    mersy  ia 
aetadly  baii«  dMiilHilMl 
ia  aona  paita  of  OHiwbt 
br  hia  toBD  f  10  par  atao* 
triaal  bona>powar-T«ar,  ao 
that  tha  possibility  of 
davaloptng  their  iron-ore 
rMonrcos  by  th#  oloctric 
furaaco  is  aiiuxii'r  of  great 
importaniii  to  tbi-  colony. 
I:i  Miriuu't  I i;Ir' r  couDtrios,  especially  the  Soutli  .ViuL>rifnii  liepublic, 
»s  BrtiiiU  and  the  .Vrgcutino  Itopublie,  and  various  other  parts 
of  tho  world  where  blast  furnaces  are  impossible  at  present,  the 
•laetrio  fiunace  might  do  excellent  work.   The  type  of  electric 
'  humaoa  naad  far  tha  Mdoatiot  of  itmt  oaa  ia  fnatMaUy  Idantioal 
'  wUh  that  viad  for  tha  podnotloB  of  O*  milaaa  faoii  alloya  wUeh 
I  oannot  ha  made  in  a  blasi  furnace.   Aiuongat  those  may  be  men- 
I  tionad  rich  fenro-chrome  of  60  per  cent,  chroiuum  and  above,  fcrro- 
tungsten  and  rich  ferro-silican  from  2A  to  80  p«r  cant.,  all  of  which 
ore  being  largely  us«d  iji  the  manufiuture  of  various  special  steels  fur 
:  armour,  projoetuaa,      and  it  <a  in  thia  diractioa  that  tha  alavtno 
I  furnace  is  lika^  to  dovalop  in  Edgland  ao  Itt  aa  dixaot  anieltitv  ia 
'  concerned. 

The  fnmaoe  UBtd  in  the  t-'xpcTiint'iiU  lit  Livo".  in  ehowii  in  l''ig.  4. 

I  It  coriMiitetl  of  two  \■Bt-^llllpcd  furiiuc*?  coiiniolcui  iit  tin  ir  lower  ends 
by  n  central  wl'II.  I'rcft'rably  (our  funiin'tis  are  Rruiipt'd  tot;olher, 
90  that  the  wtittU  it  is  reduced  coUiicU>  iii  tli«  eentrai  well.  If 
four  hearths  are  used,  they  can  be  divided  into  groups  which  are 
connected  with  each  other  in  aeries,  the  two  hearths  forming  each 
group  being  oWHiootad  vitb  oacfa  otfacr  in  pocalleL  In  such  an 
arrangemem  the  oteetria  cnneot  wQI  be  broken  daring  casting  wiien 
tho  well  ia  emptied  of  its  contentH,  and  tliis  will  not  only  interfere 
with  the  workmg  of  the  fiamace,  but  also  with  the  working  of  tha 
i'loclric  generatora.  Tn  avoid  tliis,  a  carbon  block  is  built  into  the 
sole  of  each  furnace,  and  these  art-  cunnccted  by  bars  of  copper,  ao 
arrat^jji'il  that  Xhey  conr»f-«t  hcartltn  of  nppositP  p«larijy.  .^sthr  fSow 
cf  111'.'  fiirrciit  lliniuf;li  -.lii'  (used  ;n'i".i  riiil  ili. i  r.  ii.KM  diirin(,'  L-ii.'<lirit', 
it  t\ow  \'  ttiruiiMh  tho  of  tlir  hi_-iirlliM  miil  C"[:p<_r  iXj(;iU;(;'1..  ri-,  and 
iticrtiisi'!*  ill  diri'L".  riitio  with  tlo'  fijl  of  l!io  ourrriii  iei  thi'  fused 
ma^  cuuuduiiii^  Uiu  ktiurth ;  uud  liiiully,  wh«u  thi^  hearth  i* 

'  omptlod,  the  entire  current  flows  through  the  otitside  conductors. 

1  After  easting,  the  fuH«d  metal  again  coUecte  in  tho  central  wdl  or 
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cmciblB,  and  re  inakp'-  the  broken  firdiit,  so  that  ihe  rnrrpnt 
Again  begins  to  How  throuk'li  ilif  fii.-^cil  mi\>.».  Tiic^f  ahiint  con- 
noctiong  prevent  anv  irroj^iilaritv  or  gn-M  variation  lit  ihr/  ilistribu- 
tion  o^  the  current,  t>m  for  this  arrangt'iiieiit  at  l<  a»l  two  furiitt<.'e« 
are  iiccesMry.  In  the  event  o(  the  uietal  becomiiiK  chilled  in  the 
c«ntr&l  well,  il  oan  ba  hMtKl  Iwft  aolMUiaqrtlaatnM,  |io*ld«d  tot 
the  purpoM,  to  the  raqnirM  tompantuw  lor  «Mtiii(.  In  the 
apaniiMiita  at  livat  this  central  well  waa  ml  naad,  aa,  owing  to 
tho  Amum  liAviiig  atood  for  12  honn  whOa  fha  aeaaaaary  conne«. 
tiona  ware  made  for  placing  the  recording  wattmeter  in  the  circnit, 
the  omcible  beeame  chilled,  and  aome  metal  set  in  the  bottom  ;  the 
subeidiary  electrode  not  having  lM>«n  inatalle'd,  it  waa  decided  to  tAp 
each  furnace  independently  from  a  tap  hoi*'  in  tvaoh.  The  iron-oro 
lliiTf"  and  eoke  wern  all  broki'M  to  pa"*  llirongli  a  IJin.  ring  and 
mixf.i  un  llii-  tloor,  and  ihin  tiikon  hv  n  UA  to  a  iliigini,'  uvcr  the 
funnice.  from  which  thov  wvrv  discharged  bv  a  shoot  on  to  the 
nirr.iico  platform.  I  hi  charKinj;  wuh  dune  1  _v  hand,  UlO  IfHlariall 
being  thrown  into  Ihc  furnace  with  a  shovel. 


—  0. 


VraxMM  wm  Itnuun  i 


In  BlartiuR  the  fumaceauuall  quantity  of  thechar^i  "ii--.  iliiown 
inlo  tlio  bottom  of  the  two  fiirnaces  and  the  electrode  lowiin  d  upon 
It.  Thicurrcnt  wah  tln  ii  »«  ilched  On  and  pawed  from  iho  eK  ttrodii' 
tlirou^'h  tlio  miit<  r;;il  lu  ihr  l.dttoui  carbon  hloi-k,  and  ili.  ii  Ia  the 
oiithiih  foppi  r  ci;iiiliir(ur  l<-i  till'  carbon  block  in  the  sicund  furnace, 
and  thrnn«li  tin  tbftr}.'e  then  t«  tlic  other  t  iei-trmle.  Tiie  chiitge  m 
aacb  furoaee  ia  heated  by  the  resistanpi-  (iirensl,  und  a»  the  metnl  ii< 
reduced  it  eoUects  oa  the  bottom  of  each  fumacu  and  in  the  cun- 
naoting  canal.  Mid  vluii  thia  aonacelton  la  aatabliafaed  the  current 
flowa  dong  tbta  Irom  ona  alaetitida  to  another,  the  corrent  p««8ing 
by  the  exterior  conductoni  graduaUy  diminiahing  aa  the  radueed 
nietol  increaaea.  The  electrodes  are  then  r»i»ea  aod  the  Ittmaee 
gndnaUy  ehai«ad  nota  filled  to  tba  pUttem  towi.  Wban  iOfy 


rharped  oomparatively  little  current  pa.i»e.s  throngh  the  externa] 
conilnctos.^ ,  Init  on  eniptyini;  the  furnacea  by  lapiiim;  :';>  ;,  nc  a-i  h 
shunt  and  i  iiaMf  the  furnaco  to  bo  worked  ooiuiiiiiu  :-!.  «:i)ioiil 
very  grnativ  varym^r  llio  loasl  on  iho  alternator. 

The  furnaces  at  Livct  ore  operated  with  aa  altcrnaUng  current 
dixaet  OB  tha  altaniater  at  tba  vo^Ma  laqnited.  The 
to*iiawilTiMf.ll«ia  wiMhiwa,  hm  M  mmt  tad  rotataa  at, 
approximately,  880  reva.  per  min.,  giving  ft  porndkitif  of  50  eydea, 
and  is  direetly  connected  to  a  horizootal-waft  water  wheel  eontrolled 
by  a  governor.  The  regulation  of  the  electric  inpnt  is  efiected  chiedv 
by  the  vertical  adjttctment  of  the  electrodes  by  hand,  bntthU  i>  «np- 
plemented  when  required  tiy  adjusting  the  alternator  field  and  the 
water-wheel  governor.  Tin-  loud  i*  entirely  fre<'  from  \luIii.i 
lliictUiitioni4  and  lian<i  regulation  re<]uire»  a  very  »iiiall  iimoiiiil  "t 
jittcnliot:,  no  ilmt  one  man  could  readily  regulate  f^iiir  or  \'.\- 
luniuces.  If  desired,  however,  httio  difliculty  should  be  txpiiitr'.eed 
ni  dt'sigiiing  an  automatic  regulator  that  wi  uld  ru'.lil  k11  require- 
meuts  and  dispense  with  the  aervioes  of  this  luau.  The  electric 
energy  was  inaaaoted  by  *  Khouana  raoerding  wattmeter  obtained 
from  Paria,  and  HUb  WW  eaUtntad  aflar  tba  aspeiuiMBta  ware 
completed  under  the  aane  eoodithma  ae  to  volta,  aowevaa,  eiydee 
and  temperature  aa  thoae  to  wUth  it  had  been  aabjected  during  the 
experimentH.  The  current  used  in  the  6rst  experiment  wa*  about 
00  volta  and  11, (XX)  aiuperes,  but  varied  from  03  to  68  volts  and 
10,600  to  12,000  auipeNa.  Tb»  nm  Uated  65  boor^  aod  the  fallow- 
ing  are  reaolta  team  wattmatar  reading  aadpowar-hater  detaimiBi- 
tion  :— 

Total  dial  reading  cf  wittmctcr    7.687 

Cooitut  of  wattmeter,  for  kilowatt-hour*   4-SM 

Total  Ulowatt-houn    «|,in 

Mian  kilowatts    tU 

}tean  power-factor  from  above  ^ftwfTflV'fl  0*717 
Mean  kilo- volt  amperes. .  ...•■•••......>.  >•.  MS 

Meiui  electrical  horso  power   881 

Total  horw' [low.-r  hjurs    4n,M00 

Total  horBe-power-yaarii   S'^tt 

OotpatotpiR    9jm 

Bnnt-fomtt-ytm  per  ton  ot  pig   OHtl 

Cost  of  electric  energy  per  ton  ot  pig,  at  4 Is.  Ki.  per 

horse-power  year    'iit.  Id- 

Tho  poi!it.<  to  which  special  attention  wa*  nis  cix  during  the  e\pcri- 
mcnti!  w  rt  ;  1 1 1  Consumption  of  electnc  cni  r','y  per  ton  of  pig 
iro:i  produei  d  ;  {'it  consumption  of  coke  iu>  reducing  agent  per  ton 
ul  piu  'iTo:>  proiiiuM  il ;  Kii  the  yir-ld  of  tueial ;  (4)  qu  ilr.^  of  tlie 
product.  The  malciriala  were  ali  carefully  weighed,  but  the  tur- 
nace  having  to  atop  before  all  that  was  weighed  out  was  used,  what 
waa  left  bad  to  be  eatimated  and  deductec^  which  probabl;  intio- 
dnoed  a  small  erroc«  bath  tm  wi§ui'  3**^  and  oonwuaption  of 
ooke :  but  as  the  yidd  waa  floalnllad  \y  weighing  the  slag  and 
deteiinining  the  percentAgo  of  iron  it  oontained,  and  a-t  the  slag 
from  practically  10  tons  of  uicuU  only  oootained  36lb.  of  iron,  it  is 
dear  that  all  the  ore  charged  was  for  practical  purpDnes  reduced. 
At  first,  the  iron  made  waH  very  grey  and  silicious,  and  contained 
H'72  per  cent,  of  ailica,  but  on  reducuig  Ihc  inumlity  of  cjk  '  and 
iilterin:;  the  duxes  by  removing  some  quart/  from  the  charge,  ik  v  >  ry 
goo<l  grey  iron  wa.*  obtained.  \r\  average  siimple  taken  ov,t  thrt-e 
daya'  work  gave  tin-  following  analvsin: — Tot:d  carlKii,  1 
combined,  O-MOO;  graphite,  3  4'iO;  silicon,  l-SUO;  sulphur,  DUO?  ; 
phoaphorua,  0-037  ;  arsenic,  traces. 

On  further  reducing  the  ailioa  in  the  chaige,  the  slag  beeame 
aomewbat  infuaibte,  and  white  iioa  of  «ieillantmialiljr>  low  in  ailieon 
and  aidphnr,  waa  obtained.  Am  tbe  ftmaea  had  been  working  vei; 
cold  fora  OOuaiderable  time  owing  to  12  houn)'  xtanding  for  altering 
connectiona,  and  this  could  not  be  remedied  without  increaiting  the 
electric  energy,  which  would  have  interfered  with  the  correct  deter- 
miriatiiiu  of  energy  required  for  reduction.  Mr.  Keller  decided  to 
»U)p  the  experiment  and  start  with  another  furnace.  The  (iriit 
experiment  nad  demonst!  r.cil  ihiit  boih  ■^•■•■^  .H:id  ■.viiitr  iron  »uii  ■»blc 
for  foundrv  and  steel. nmkiiig  piirpows  could  in  iiiudc,  but  u  I'.td 
not  shown  how  far  thn  i-oioposilion  of  ihi-  piy  iu.'U  could  be  varied 
at  will;  in  fact,  liou  far  the  variation  in  grade  was  under  control. 
For  lleaaeuier  aieol  and  acid  t>iouieiis  atcel  manu&otare,  a  (Mijr  Big 
iron  with  about  2-0  of  silicon  is  generally  uaod,  and  for  baak  aM  a 
white  nig  iron  with  1  per  cent,  or  laea  of  ailieoa  aod  bnr  in  anjpbur 
ia  advfaable,  and  it  waa  important  to  know  bow  Ikr  theaa  diflSnat 
grade*  could  bcproduc  1  n  -  ri(|iiip  d.  and  1  therefore  requested  Mr. 
Keller  to  start  with  ^uls  iiun,  p.i^i  to  while,  and  then  return  to  grey. 
This  waa  done,  and  the  result!*  showed  that  there  wa-t  no  difliculty 
in  making  anv  V!ihety  of  iron  required,  the  operation  being  well 
under  control  Ly  slightly  varying  the  charge  and  the  current  p.is!>ing 
into  till'  furnace.  l  or  the  second  experiment  there  wa»  not  suf- 
ficii  nt  linn'  to  Iimvc  a  complete  anulvsis  of  the  ore,  ,Vc.,  iiisde  In'fore 
conimi  iiciMU,  .iitil  Mr.  K(  lii  r  ilid  not  introduce  sutlicienl  lime,  and 
thi.s,  with  working  llie  furnace  at  a  ver^  low  teiuperaturc  lu  econo- 
mise the  electric  energy  as  luucfa  aa  poaaible,  resulted  in  aomaeaaee 
in  the  production  of  iron  cxtrenMly  low  in  ailieon  and  manganaae, 
but  high  in  sulphur.  When,  howmir,  tha  taofintnaa  waa  auin- 
tatned  suflioientl  v  high  to  rcdooa  about  S  par  eMb  0f  iiMiigawaaa,  a 
iow-aa^nt  pig  inm  waa  « 
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Bo  far  M  one  wm  nlil«  to  jtuli^e  from  ihe««  experiinentH,  the 
rvaetlmiD  lu  rceanU  rrHlut'tion  iir:it  l  ornbirmtioii  of  «iUc«n,  anlphur, 
pliusphorus  uiil  liiangancik;  Xk  iih  llic  iron  ate  identical  with  thoito 
thttt  tnVi'  pliu'O  in  the  blast  furriftfi'.  The  mnst  npivmmrv  fon- 
tlitlmt  fijr  till-  proilnr-iiiiii  nf  Milphur  pic  ini'i t's''  fni  imiT- 
i«  thtt  iimiiitcrianee  of  &  liuiJ  hmk-  aliig,  MhUh  i»  liwtiitated  by  the 
prcDcnro  of  innot,'Knc!*e  in  the  fumace  burden.  The  experinaent* 
»how<Mi  that  uniler  (he  coudiUoiM  in  whicb  2perccoUof  luacgauoM 
WM  Mduceil  luxl  [MWNd into  tin  pwiraR,  «iNUMiilaw*fglpln»«id 
li>w*«ltiron  fig  iron  wm  obUimd.  TllHijr  AmI  not.  bowtmr.  otpmI- 
inentally  denionairatf^  thut  Rtich  •  pic  iron  cooM  he  inaile  iu  tlx' 
kiMeilce  ol  manis'axeHc  :  but  in  view  of  the  faet  that  by  iiicr«a»iiiK 
Ihs  current ,  und  ho  raiaing  the  teinp«raturr,  ii  far  more  ba^ic  shi^ 
cat)  ba  Biaintainc-rl  than  in  th«-  blast  fnrnrtF<>,  tlior«  ix  nx  or.v  n-a.HOii 
to  l>ttlicvo  !h)»t  Inw  iilphiir  pi(j  iron  would  be  produe<'d  lUlder  IhMe 
COiKiiium-, 

The  loUuwing  are  the  dctniU  of  energy  flonwinied  :- 

Length  of  run,  boar*   48 

Mean  Tolu  on  famaoa    r>5  :< 

If  can  ainpereti   7,347 

Mean  kilo-volt  amperea  . .   101 

Total  kilo- vo!t-amper»  bonn   ,  , , .  10.241) 

M«ail  iKiwer  fuotor  0564 

lUu  kilowatt*   iiao 

Total  kUowkttJMBtt   M^M 

Htaa  bmM-iMMw   806 

Total  hone  power  hours  ,,  I4,7oO 

Total  horae-power-year<   l-r><t 

Output  of  pfg  iron.  klloKramm«<   9jSII0i 

Uorae  power-yearx  per  ion  ot  j    O-W 

('■i.it  i>l  rlwtriv  ciUTgy  per  tin  of  |i:  •,  .it  fin  per  li.>r»c- 

ftoyx't-yiM   .  'fl 

It  will  Us  noticed  tlnU  the  totitl  energy  in  ie«ii  than  unt'-hiUf  that 
ttacd  in  tba  Ji»t  aqparioMnt,  whieii  ia  dae  to  tbe  f ««t  that  nearly 
all  tba  litm  made  «m  whita,  aontaitfrig  oonridoiably  lea*  cilicon 
and  uanganaM ;  that  a  mnallac  q^Moti^  of  flniaa  wm  mad.  and  a 
lumra  sillBiana  and  fumble  sInK  fcrnad;  and  that  fbawbole  np«r» 
tion  was  conducted  at  the  lowest  pos&ible  tenipenituri-.  In  inv 
opinion  it  would  not  be  poHsible  to  make  pt|;  iron  r«(^ilarly  with 
eucb  11  tMinil  cotTfiitnplion  of  ener;.". .  hut  n  iiu  aii  of  the  two  e\p*ri- 
iiiehis  is  jippn  AiiiDiti  ly  whiit  ■vviiuld  he  ivjr5^iiiu. .  li  in  actual  every- 
day pra<jticv.  Tills  i-iituu&t*!  m  contiruir-d  \i\  titfurea  given  nie  by 
Mr.  KolliT  a»  to  the  ener^'  consnni.  I  in  ihi'  mannfaeture  of  ferro- 
mHcoii  iJloys,  nnd  also  by  the  rebuli  iii  a  aiiiall  furnace  of  M. 
Hiroiilt'o,  in  whieh  about  IH  rwt.  of  pix  iron  waH  made  under  very 
unCkvounible  ixmdilious.  The  average  auMUUl  ot  coke  lued  «•  a 
roduoBfc  agant  wm  767IIi.  par  tan  of  pig  inn  pfodoMd.  and  Mr. 
Keller  •alimataa  tha  Mat  aT  aketradM  at  aboot  fti.  6d.  par  ton  of  inn. 

Tbare  appear*  not  the  leant  doubt  that  nig  iron,  to  meet  all  the 
reqairemeiiu  of  the  foundry  nnd  steel  maniiiacturo,  can  be  prodnced 
in  the  electric  fiirnare.  but  it  in  only 'imli  r  t  xrcptional  circunistance« 
tiiAt  tlx-  latter  can  eoiiip«>le  with  tin-  li]  furuaee.  Where  electric 
energy  i»  very  chpap  and  f!>el  vn-  .Imr,  ilif  I'otiiiiiiTrifi!  prmluction 
of  piu  in  ii  b,c.)in.is  i)i.is..it.l.v  111  Mjuu'  tif  tliij  Sinitli  Aiiierican 
Itepnblica  ami  wniilarly  xltuaU'vi  i\uiJitrii/h,  in-fniiifil  ii^iipl.  wnSer 
power  ia  available,  electric  Kjnulting  slumM  .■.  i  i.nnK  linlii  ns  .^wr.  . 
t>ui  it  is  iuipOMible  tod«fiue  theuinci  conditions  under  wiucii  it  mui 
bo  fnewaihiily  aarriad  on,  and  aid;  whao  aU  tha  faota  an  known 
aan  an  opiokm  ba  giTn  M  to  tti  IhMthlllt^  Taking  tha  reanlta 
obtained  at  Livel,  wliore  eoka  OMti  abant  97  par  ton  and  electric 
•nergv  about  910  per  electric  luMrM'powar-jraar,  the  cost  of  electric 
snieltinK  i«  approximately  the  aaiiie  on  aiuelting  in  the  blait  furnac<-. 
It  must  be  nMiienibered,  however,  that  the  experimetita  at  IJvet 
were  conducted  in  f«in>fticc«  tioimlly  uaed  for  the  msnnfacfur.  nf 
iilio.\H,  and  II  H  .ji.lv  rc.iH<jiM,lii,.  to  anticipate  thra  witli  ;i  [ilniii 
t'spocially  <le«igncd,  and  with  further  experience,  ecououiiea  HuuiU 
be  eflecled. 

Alloyi. — Although  no  exp«'riiiii-ii»Al  iiivi-^iii,»ivti<in  n-n<  madi 
ivspectiuK  the  elei-tric  siiioltin);  of  alhn  v  li\  iIm  i.  mm  lint:  ( Diuiui^ 
«iot>,  I  b»<l  the  up|M>rtunity  at  l.ivot  i>l  84,«iii>{  Siit-"  iii.iir.fii.  r;i<  I 
on  a  COnudorable  scab'.  The  furnaccit  u»od  wcr»i  nl.  ntn  nl  vinli 
those  employed  in  the  pig.iroii  expcriiueuto,  and  the  onlv  diMerence 
wm  in  tho  altmatiaaof  tho  tonoM  aoArtwo  and  h>  iha  Nguhuion 
of  tlia  riaetrle  cttmnt  to  obtain  tho  naceoMYy  h^t  raqnuad  for 
partieolar  opcraiiun.  Farro.ehroinc!!  from  about  l.'i  to  6<)  percent., 
and  ferro-nilicoiii  from  SStoHO  per  cent.,  were  ht^ng  made  regu. 
larly,  althou(;h  TtO  per  cent,  ferrn  ailicnn  was  the  alloy  tliat  they 
were  making  looxt  largely  ut  this  particular  time.  In  the  uiarni- 
facturp  of  thin  alloy  a  very  intenae  teniperat'srp  i"  n(>c<~!0!irv  to 
obteit.  :i  lo  i  -Hiiiiing  heat,  and  it  ia  deairable  to  work  \vit)i  us  iuil.i 
Hux  na  pckHKiblf,  so  that  a  rery  small  qunmtitv  uf  h  proiiif.  d. 
The  alloy  in  tapper!  into  liun.  iiMt.U  inuuliir)  liul  iint,-  nli.nit  2  ;  wi  . 
and  the  Uttlc  slog  formed  is  raked  olt  the  KurtHcv  of  tho  alloy  iietore 
it  mWJWm.  2a  tba  imuHihrtwro  of  these  allovx  oxide  of  iron  is  not 
naed  m  tbe  aoulvo  of  iron,  bat  aalccted  Meel  »crap.  In  the  caae  of 
chrome  .illoyi  i(  is  dcsitmUa  to  uaa  xieh  cfaroino  iion  ora.  Tlia 
demanil  for  tliuse  alloys  is,  to  far  M  i  iitt  able  to  obtain  Inlbtma- 
Uiont  uodoabiad^  inmaaing.  maoy  atarf  feundflat  iiaiug  nathii^ 


below  25  to  SOpor  cent.  ferro-siUconB,  and  some  nothing  balow 
50  per  cent.  Tnr  imrtu>inj;  ilciT.and  for  chrome  and  tungsten 
alloys  fur  the  uiaiiufiKturc  ul'  t)i<  Mtiioua  special  steeb  re<|uired  for 
ordnance  and  ollu  r  piupiisrH  n  too  well  known  to  need  comment. 
I  p  tn  uliout  12  to  1 pvv  cent,  torro  si!ie(>tis  and  40  per  cent,  ferro- 
cttroiiies,  tbe  blaat  fumace  u  probably  a  mora  eooooiuical  iuetai* 
lur){ic»l  appliaoM  than  tha  alaetiio  Auiiaoa,  but  far  bigbar  allom  the 
Latar  holds  tho  fiabL 

{To  ht  caHcljHbd.) 


riBST  REPORT  TO  THE  STEAM  EReillB 
BBSBABCH  COMMITTEE.* 

■T  PROr.  I>AV1D  S.  <-*PPf!R. 

Tlie  Steatu-engine  Kesetirch  Couniiittee  witj  constituted  at  tha 
instance  of  the  I»te  Mr.  Hryan  Ponkin  to  mvcsettrRte  and  carry  out 
rrntMicli  r.puii  lln  iTutiiil  condensation  in  hloiuii  ci-gino  cylinders. 
Tlirou^'h  t)i<  kinilr.i'isu  of  Messrs.  Marshall,  Sons  A.  Co.|  of  Uaitia* 
borough.  1  >-p"<'inl  cn^uii'  ivas  obtained  at  cost  prioa,  and ONOlad  In 
the  Engineering  Labotnttory  at  King's  College. 

Tbe  engine  thus  obtained  is  a  horizontal  compound  engine.  Tbe 
cylinders,  which  are  side  by  side,  are  61in.  and  lljin.  diameter  by 
I  t  in.  stroke,  and  the  eotuie'cting  rods  driva  oraaiha  nlarood  at  rtghk 
angles.  Each  cylinder  is  sopiirately  jaeketed  on  tha  Mirda  and  fbe 
ends,  the  supply  nnd  drain  from  tlie  ends  iK'ing  separate  from  that 
for  tho  barrtd.  Kach  cylinder  is  Attad  with  a  >[eyor  expaiiniun- 
valvu  iHljiMtahle  by  hand,  so  tlial  tho  ciit-ufT  can  bo  separately 
varied  b«'tween  one-quartur  and  five-eighths  of  the  stroke.  ]>y  grid 
valves  on  (viitiimiion  and exhnUHt sides,  oithor cylinder  i-im  ho  iirriinf»^l 
us  a  siiiipli'  ^■ll^;ine,  and  by  blocking  either  of  the  Mi-\tT  plm^  -i  il;. 
otigino  can  be  made  single  acting.  In  any  of  its  vutvd  t^dju^tnu  nts 
Uie  engine  is  iu>  nearly  as  poHsible  an  ordinary  couiiuercial  t-ii^,'i'i< , 
cleorauee  voliuuos  and  contact  stirtocen  being  kept  as  suiall  as  poa- 
sibla.  Tha  eleacance  aolunM  for  tha  higb-pnaanza  eyhndar  mo 
0-045  caUe  R.  at  the  front  and  0-068  at  tba  baek :  and  nr  tha  low- 
pressure  cylinder  0'05.H  cubic  ft.  at  tho  front  and  O'OAB  at  the  ba«^. 
On  the  trials  the  low-presaure  cylinder  was  not  in  use,  tbe  engina 
Ifcing  run  as  a  singte-cylinder  engine  exIiAnsling  into  a  condenseor, 
with  the  vacuum  reduced  to  2in.  to  Sin.  of  mercury.  In  this  way 
the  back  prei«»«fetn  tlir- oylindpi*  wn«  icpl  conrtmitl^  ,>(  tifra  isphenc 
pressure.  Tin'  wilnin..  -.Mi  iii  ilirrnif,-!:  h\  ihi-  lii-jli-prrHM:i  r  pi^tDii  is 
0'2»U  cubic  fl.  at  the  lutek  piid  and  ij  %'>i  at  the  fioiii,  itltir  tirduct. 
ing  the  volume  of  the  l|in.  diameter  pixton  rod.  The  clearance 
space  is  therefore  12"4  per  cent,  of  the  cylinder  volume  at  the  back 
and  9  H  par  cent,  at  the  frontend.  The  "flywheel  is  5ft.  in  diameter 
and  water  eodlad.  To  enaare  ataady  running  at  alow  spocila,  a 
aeoond  flywheel, -1ft.  in  diameter,  wm  provided  and  Attad  in  balvea, 
so  that  at  apeada  .above  100  nvohitiana  it  eouU  be  readily  xemovad. 
Hut  after  the  oraBmiBaqr  trials  the  larger  tlywheel  WM  found 
unnecessary  and  WM  mmoved,  as,  within  the  range  of  apaoda 
rf  ipiiml,  the  engine  ran  perfectly  steadily  without  it. 

i'ht'  eommittee  decided  that  the  firat  series  of  trial-.  i<1io  ild  be 
ituide  with  the  engine  arr«iif;ed  as  a  itntjip  fyliiidfs-  liiL;li.iiri  «.viirii> 
engine,  noa.condei'.f.iii(,'  im  keti-d.  tin  si-rnnd  -oik's  li.-int,-  "  rrpi-Mio;! 
of  the  first  aeries,  but  wiUuiut  jArkcitn.  Afiur  a  c«ro(ul  f-\  ,r\\  of 
previoiui  experiments  it  was  furtlier  determined  that  the  viirmblt's 
sliould  be  t«tuperature  and  speed,  cui.off  and  all  other  coudiuuus 
beiai  k«fi  oocMtmt.  Tmperatnrcs  of  W>F»  flSO^JP..  »M*F.  and 
a.t07.were  ahowB.ao  Mto  give  equal  intcrvala  batweoneneeaoNve 
trials  of  the  neries.  These  tampecatOKa  correspond  to  alHiui  '27lb„ 
4'ilb.,  H4lb.  and  IWIb.  per  aiiiiara  inch  absolute  respectively  at  the 
engine  xteam-cheM.  The  choaen  speeds  were  .'lO.  IW.  l-'iO.  '2t30  and 
'i.'i<i  revs  per  iiiiii.,  com^puiiding  ti>  piatun  speeds  <if  about  llTft., 
;t:!4ft  .  'i'dfi.,  4C7ft.  and  'iHiti,  per  minute  reopeokivolv.  For  reaaona 
,rui-ii  II.  inw  it  was  not  found  poawMo  to  adfaw* afaaMutaly  to  thoM 

c.i-,  Mtiil  li-iTipprAtMrp". 

A  litrv,'.'  iiuiiil'i  r  ut  pri  li:iiii'.;ii  \  trial-.  i  ir  iii.idr  t^>  ilvln  uiiiit".  the 
best  rtil-oti.  exact  speedb  tiud  uijip«.riitnres  which  could  l>e  accoiu- 
pliahad  with  the  piaat,  and  to  find  tite  bait  methodi  of  a«^ii«sitig 
and  working  the  meaanring  apparatus,  tu.  It  WM  fonod  that  it  WM 
unpoasible  to  extend  the  range  of  speeds  to  the  lowoat  Uo^  of  tbo 
engine — namely,  25  revs,  per  min.— without  interfering  wUh  tho 
upper  limit,  and  it  was  liki  wis.  found  that  at  the  lowc<it  teiuperatUM 
and  pressure  the  auxiliuiy  piiiups  could  not  be  got  to  work.  Al  tho 
iippf'i'  limit  lit  pto^surc  nnd  lower  limit  of  spcrd.  H!id  lit  the  lowiT 
liunt  of  pre-isiiri'  i\iiil  iipptT  limit  of  speed,  tiunljli'  \v;iii  t'aund  in 
ki  t'pint.:  tiie  coiidUions  qmte  steady.  .Mter  numerous  tutempts  it 
wiH  t;iially  found  neceasarv  to  \\ ork  K  ijer  at  a  slightly  higher 
presiiiire  than  that  actually  required,  and  to  get  the  exact  and 
steady  temperature  in  tho  eteau-alMrt  by  dight  throttling  at  tha 
engine  stop-valve. 


*  AbiljDMt  a(  a  Papai  lead  bebn  the  InitltulioB  of  Ifeebaniaal 
Bagiaaan  on  limb  17th. 
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At  t1i«  lowwt  tnnpcnilim  of  the  Niiw,  maS  in  on*  or  two  olber 

CftKt's,  ttiiv  tliruttling  v>n»  sufficient  to  cause  quperhcatin;;.  Thi' 
cii<l-ofr  which  wiM  nN|uimi  Ui  ohtAiu  the  largCHt  rao^^e  was  found  to 
Im*  thrcv  vi^btks  o(  iho  Mroke,  ami  thi*  wan  adb<-roil  to  tlirougbout 
Irath  eerieii. 

It  is  r1i,nf:;rri:us  to  flrnw  f <it iclnsiotu  of  ton  g(n«tisl  arsi!  5Wf«ping 
acharai-ti:r  fiuiu  cxpinuicnt-.  upon  ont  ty[j<  uf  i  r!(;i:ir  iiinli  r  one 
set  of  coadiiiuiiB,  but  it  luav  fairly  bo  clikunod  tJiat  lite  ground 
covered  by  this  Iteport  ha»  never  prfvioiwly  boon  nurvvyed  with  an 
engine  shouinp  more  ooiiRiHteut  and  di'finito  rei>illtii,  nor  undor 
conditions  whicli  enablt-d  so  deUuled  an  analvHis  of  thf  resulr"  to 
be  tnade.  Xhc  points  wbicb  bave  bti«u  tiluciduled  iiiny  be  Miin- 
iBaritud  M  toUowi :— 

Vit^,  lealcM*  throngb  th*  iKde'Valre,  to  dit  ioiprtikne«  of 
which  ^f evirs.  Cull'.'iuliir  Itud  Nicol»on  have  drawn  attuntion,  been 
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quantitatively  dL-ti'iniiui  d  und<'r  ili^liui-d  mndilioiiH,  and  li.ks  bi  i>n 
shown  to  be  nearly  iude|iendcnl  of  spvcd  of  sliding  mirlaci'  and  pro- 
portiaual  to  difference  of  pressure  bt-twi-t-rt  the  !uo  »ides  of  the  va!\  e. 
Further,  it  baa  been  ghowii  that  .>^>ijiii|>Ii  i]  Ibac  the  lenkai^e  is 
mveraeh'  n»  the  oxerlap  of  t)i«  valve  i-  ii  li  n^t  in  the  nmin  well 
founded.  And  further  that  will)  wull-9ilt<  <!  miKm  the  leakaj^e  may 
axuouul  to  ov«r  20  p«r  c«iit.  of  ibe  »leuiu  entering  tb«  cyliitder  and 
iftuHlljkmibaiai'fiftcmL 

gnta  nttto  ol  impaniliNi  inltU  oanildiiHtiqa,  tmpt^tuA  as  a  r<'i  - 
«0ntag«  of  Iho  «t««m  In  llw  aylindor,  Uminitha  with  faxroMe  of 
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initial  t(-inp<>i«tareiWllilo  the  total  condeuiiatinn  per  stroke  itir»'vr-i « 
with  such  temperature  inoveasi^.  Thi«,  tbongli  sii^jgesteil  bv  Mc->v^. 
Ciillendai'  and  Nici)lson"»  r<'vi,|<rclK>i,  bft.«  n<'viM'  pr<-viniiil\  l>r(>n 
di  iiion«'trati-il  \nlb  i  li  u  in^i,  ii<  if  le-ikiij;"  ihiI  ulluwed  (qr,  the 
ifKult*  ale  oIi»<  iUim|  uiid  ttvi  n  revrrx  d.  mid  tlio  <  oiicli)*l<m»  aitlVKl 
-'>t  witlioiu  Uiiik'i','!-  dlowiince  are  llK-rt'furi^  iiiir>'liiilil<'. 

Third,  it  appeiun  fnini  the  rcstiUs  iier<'  olilaiii'  il  th;it  ihi-  rc 
evaporation  for  a  <;ivcu  ratio  of  cxpunaioa  m  a.^  <;rcat  and  ^ouiitiiucj 
<;reater  witliout  jatkets  than  with  thetn.  Thas  Khowi  icry  cliarly 
ituki  ibu  reg<a3t:rativc  acliou  of  the  cylinder  walls  vvith  a  giv  uu  raiiu 
Of  espanaMn  is  largiely  iadopeudant  of  their  mean  tampemturr.  No 
qitajititative  «n«l)'*ia  of  re-cvaparAtNii  la  poadble  wberv  leakage  ia 


not  taken  into  aoconnt,  as  witboot  A*  ne««aiHU7  aUowaiioa  i 

would  be  largely  illu*ory. 

I'ourtl),  it  is  posi>ibt«  frotu  thu  re«ult»  oblain^^l  to  show  tho  l 
perature  when  for  any  speed  of  re\'olutiou  with  a  given  rate  of  expan- 
sion tho  jaeketo  will  b«couie  unnecesaary  or  watuefol.  If  the 
heat  iiniis  per  in  lirntdd  horse  power  per  minute  required  by  the 
unjarhi  ■.!  .1  -  i  LTir  i  '.or  <  :ich  speed  of  the  series  be  plotted  either  on 
an  i.'iitiiil  ii't^  iin  or  h  mean  pHi-Hive  pressure  base  the  point»  for 
.  .i  ll  -.p.  ■  ,1  luiinil  t'.i  lii  on  four  curves,  which  become  clo*er 

»jiU  clus4.-c  l-o  one  nnothor  urn  the  >>pe«i  inereases,  and  all  (Oiivvrgu 
to  n  point  as  proSBUro  or  tviuperaturc  increases.  If  the  beat  cun- 
»uiupiiuu  for  the  jadtatetl  sertes  bo  likewine  plotted,  it  will  fouud 
that  the  pototafartha  diflanant  a|iooda»toaott  |w»WMia  lio  imgiilidy 
round  a  point,  thair  osaet  poaition  liwng  <1atai  iiiiiiaii  by  the  awMan- 
tally  8li|;lit  variationa  of  the  conditions  nf  each  trial.  .\  fair  curve 
tbraii^'b  the  uieana  of  these  points  will  lie  below  the  corre«pondiiig 
curves  for  the  nnjaclteted  trials,  but  if  the  heat  ab«orl>vd  in  tiie 
jackets  bo  includetl  the  resultant  cur«'e  cuts  the  unjackotcd  cur\  («  at 
points  which  fur  oach  speed  indicate  the  temperature  ifH  pressure 

at  which  the  jackets  cruise  to  be  economical.     Si  .  ii   v.>s  ore 

shown  on  i''iRs.  1  and  2.  It  will  be  seen  that  the  full  (>lack  line, 
which  is  i:i>  :■<  llant  mean  for  the  jacketed  trial",  cuts  k<tb 
tho  'i'rO  and  the  '2«X>-r(^volnlion  unjacketed  curve*  within  tho 
tejuperatures  and  pressures  included  within  the  wopo  of  the  present 
experiiuc-uts,  and  the  tenip<>ratur«s  auJ  praaatirea  wb«rv  the  IM,  lUU, 
:in<l  even  tiw  SO-revolutiou  curve*  wouM  oat,  aui  vaty  doaafy  bo 
predietad.  A*  ikr  «8  the  reporter  ia  ftwaiti,  tUs  ii  tba  fint  tnna 
wbao  HO  exwt  detennlaatioD  for  ft  j^tod  aiu|jaa  and  nlio  of 
•xpftoaioii  of  tbia  point  has  batn  diBcramiuMicaliy  < 


uiDBBeMinw  uioTuoiL  ooitnuoTioir.* 

n  LODU  A.  VBWiraaiir. 

Electri*  ootapMnies  m  the  United  Statca  an  pnctically  aotU' 
uuilcd  to  tlio  dntwidij  in     stviu  of  cuIiIm  and  eouduit,  and  it  ut  to 

such  a  Bjstem  that  lliis  I'ap.ir  refers  piirliclibuly.  Wli.il  ivni- 
inonly  known  iis  tlu'  KdiKiin  lube  systctu  has  bucu  um.'<I  in  the  pit^t 
c\ii  ii.sivcly  fur  low  tension  work,  and  is  slill  uscil  to  u  liiiiilo<1 
extent,  but  on  aw'Onntof  the  relatively  short  life  of  thu  tube  and  lh>. 
hiKber  cokV  of  repairs,  its  use  in  lato  years  has  K"-'ttlly  dituirn^ht  i 

(Vxtf/Nj/.  - A'arious  forms  of  ducts  are  on  the  market  1  u'l  r- 
ground  work,  vitriticd  clay  tile  being  used  much  more  than  ail  other 
kinds  of  conduit.  There  sccuis  to  be  no  good  rea&im  for  using 
pump-loR  or  ducts  uuide  of  any  intlauniiiMp  material,  particularly 
for  flcctric  Iif;hl  or  power  work.  Cein'  iii  lim  d  iron  pipe  has  been 
used  to  a  cerUiin  extent,  but  there  hns.  Ijcen  some  trouble  with 
cables  ill  these  J'ip<^.  'I'.i  t  ilu  li  ud  on  the  cables  being  in  contact 
with  the  iron  ferrule  at  tiie  ends  of  the  luUjjtba  of  J|>ipc.  Ceiuent 
pipe  iii  also  oMd  to  a  limited  ostaut.  VitnAM  d»]{;  npe  iafoiniihed 
m  both  ain^le  and  nitdti^  eonatraeilon.  Mulupla  oaadnit  pipe 
mmlljr  has  ar^aara  holes  and  sini^  duct  either  luiasra  or  nnnn 
holes.  CSonduit  with  sqoare  boIoB  is  preferabli.:  on  aooount  of  <he 
groater  enitc  with  whieh  cibles  may  be  drawn  iu,  and  aleo  CO 
acoonnt  nf  the  large  noiuber  of  caliles  which  may  be  inetsUed  in 
one  dud.  In  sencral  h  is  undeairable  to  ptdl  aovacal  eabke  in  one 
duel,  but  in  citses  ol  amall  oahlos  it  is  neeeaaaiy  to  do  ao  to  avoid 
uniting  duct  spncc. 

Mnltiplf  duct  is  furnished  in  sizes  ranging  froui  two  to  niiiL 
duels,  and  in  lengths  ranging  up  to  Oft.,  nitliough  the  titt.  lefig<)i< 
are  not  made  t«)  iUiy  great  extent,  on  account  of  llic  danger  of 
warpnig.    :sft.  is  tb<!  standard  Mtu  fur  fuurolul  siv-duct  multiples. 

.Vine  >luct  tile  is  difhrult  to  lundtek  snd  fiDUT  ud  «t)i*dnet  saetiaoa 
are  iix^t  generally  tis«d.  Tbero  ue  two  ob)C«tiona  to  the  nae  of 
llinltiple  du«t  as  Voiupoiod  wMn  sin|^  duct.    First  :  lU  tueen  any 

two  cable*  in  one  piece  of  mnltiple  dact  there  is  only  one  wall . 
Kecond,  it  la  not  poaaible  to  break  joints  as  with  ^ingle-diict  conduit. 
Tlic-te  Iwo  thing*  Increase  the  luibilitv  of  a  tire  in  one  duct  leavchin;; 
cables  in  attjoining  ducts.  In  .singliMlucl  constnu-linn  thrre  arc 
always  Iwo  walls  between  adjiicent  cables,  and  all  joim-  m  >keti, 
Mi  that  there  is  a  very  slight  po«8ibility  of  a  bum  out  lii  mie  cable 
reaching  any  udioiiiintf  cable.  Singlc  iluct  construction  is  imque^ 
liuniibly  the  be-t.  pmticularly  for  large  cotupanies,  where  a  bum-uut 
(  It  It  ruble  i.1  Uitblo  to  be  H4.'verc  on  ikceonni  of  tfa»  larg»  auiount  of 
power  cunceiitrated  at  that  ooint. 

The  first  cost  of  aingle  and  niiiltipl»,li]«  ia  ttpproxiniLti.  tr  the 
»aiue.  The  coat  of  inatiilling  multiple  duet  should  lie  appn'Mtnately 
1.1  per  pent,  leiw  pw  duct  foot  than  for  sfcutw  (hict.  Tb'  ».  i.;bt  ! 
ainglC'ilnel  file  in  about  'JO  |»r  cent.  liior*  pei  Jui  t  fmn  t ban  fur 
fiiiir  .iMil  ^j^  duel  iiiulliple>i.  The  lower  cost  of  lusiiHiiiL;  ii.iilUple 
duct  il;  due  the  lower  freight  charges,  oa  kccfltjnt  of  the  laiaer 
wei-ht,  atid  also  to  the  smaller  o-j^t  ftii  la  boar.  It  l«  <>*ariij)r  neces- 
.-.iry  to  euiplo\  a  bricklaver  for  iu.stalling  «in(;le-duct  OWWlit^SDa 

•AMnct  4i(  a  Caper  read  baton  SeetimrE  ol  the  81  Ionia  Intar. 
natbnal  Elee«rieal  CengieBs. 


Digitized  by  Google 


THB  ELECTRICIAN,  MAECH  31,  1905. 


965 


of 


nuUiple'duot  nwy  fenerally  b«  inntaUed  with  the  betl«r 
ktboiirprn. 

A  good  »rrangenif-nt  of  iXnri*  i-t  (n^onrfJ  by  layinj;  theni  not  more 
thati  four  wiilo  «n<I  !>»  us  iici'i  it.'titi  v  to  obtain  the  rt'<|uii'cil 

niiiiikfr  of  <lii<.'t«.  Tbr»p  ilurtu  sbouM  In  s.  paviitf*!  into  two  vcnii-nl 
i-dws  wbvre  tbcy  eiiltT  the  nmnliulc,  tin-  si'piii'ntiiai  hUj.h 
The  Hfpunttin^'  of  lb©  iliiot*  sbuubl  iH  yiii  alwint  .'ifl  nr  <ift.  buck  fnini 
the  manhole.  This  nrnninfnient  givi-*  two  vertical  rows  of  cnbli  « 
on  each  »idc  of  the  iiianhole  aiid  h'aven  thrin  nineh  eaaicr  tu  support 
aod  protect  tiiiin  Mrantd  be  the  om«  with  tbrM  or  luore  vertical  rows. 
Witlian  arntwgwmnt  oldBClniotiaarothnn  fonur  wide  no  cMe  can 
liftve  mora  thitn  «iw  otlMr  4ikI  batamn  it  ami  (he  ■mnmndiiic  Bsitli, 
tbm  pamuttiiig  good  ntdiation  of  hf«t. 
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C<i/'f<-«.— Nearly  all  cabluB  for  nild«SRmild  mnk  ari'  iiMiibitud 
with  either  paper  or  rubber  and  ara  lead  covered.  Vor  toiiir  imrpoM's, 
MUh  M  the  KTOundod  side  of  street  railway  <Mr<  iiit-.  or  th.-  nt'iitral 
of  EdiaoD  three-wire  ayateiui,  baro  coppir  suti^liu-tory.  Hure 
i'opp<  r  Bboiil.l  imt.  however,  be  inKtnlluil  iti  the  aaiui!  duct  w  itli  b'lul- 
ii.vi  nil  I'll  I  ill  -i.  I'liiNr  inwilateil  cable  is  more  generally  nwil  ihnn 
r»l>li(  1-,  nil  iii'niuiii  ul'  its  liiwer  (iiHl  i  usl  uiul  iiliiii  nii  aii-iiiml  iti  its 
>;n-iili_Trui  r\  iii^;  i  iipiiL-it  v .  Kiilibrr  >  mIiIi  u  ill  sluml  ;A.iiu'lii  r  u-«i  .iml  iiiiiy 
be  iiiorr  iiusily  liumllnl  in  extri  iiii  ly  l  olii  Hctitlu  r  llian  pii|i<  i'  mM.-. 
It  is  iii>ler  to  protect  lite  onils  of  riiblM-r  eiiliU  *  limn  tlm  i  nf  .  r. 
Mid  tor  this  rciutoii  rubber  cubic  it  .toiiii  tiiiii^  used  (or  ujuin.s  and 
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iH;r>  ic.  -  on  uteuunt  of  tin  lai)|e  immlMrof  connt-etiooB  necessary 
for  tliis  "ijik.  ll  1^  ii'  t  dilliriilt,  however,  to  safely  iuslal  p»p<.r 
iiii-iiliih  )  i-i\\A<:  Ivi  till-  I'lii-i  ol  work,  mill  it  is  much  iiiori  Hi«lislni.(ury 
to  \Vi  tliu  liinl  tliiiH  Liirrv  only  o:je  Isiinl  ...f  u.iblt  iii  Ktork.  I'lipur 
insiilutud  cable  is  pmlicularly  suitable  fur  (tLJirt  ou  mcouiit  of  ili 
high  carrjing  capacity.  \Vithin  the  past  two  years  cable  with 
VMDMlwd  CMnlMtie  tmwuttoit  hat  beoa  luod  for  hit^h-valtaRo  work 
inddo  itations,  and  to  a  United  extent  for  uudurgrouud  work. 

Kingle-couduetor  eaUe  ia  ooauDonly  ueed  for  k»w-ten*ioa  laadtra 
in  si^es  ranging  from  250,000  cirenlar  mil*  to  ljOOO,000  eiMolar 
luib.  Consklmble  aaviiui  in  leeden  may  be  made  by  naiiu  two- 
rondiNtor  ronrentrie  raUe  with  jirfflnnre  wina  laid  up  with  the 


enter  eonductor.  Concentric  cables  for  f«*<1er»  are  tl»*d  moetly  in 
the  l.OOO.OUO  circular  niiU  si/e.'  Its  carrying  capacity  i«  lew  than 
timt  uf  t  vvo'Condneu>r  cable*  of  the  Mtme  tiieo,  and  the  eoit  ia  about 
the  v„u:e.  The  saving  is  made  in  doct  and  LQMibole  apaee  and  in 
I  bo  CI >,Ht  of  installation. 

Fis^.  1,  2  and  'A  show  the  can-yinj;  capurity  of  li  iid-LUM  u  d  puptT- 
iiiHiilated  cable  in  air  and  in  conduit.  These  te<it!i  vvtre  tuade  in 
A  laboratory,  tJio  conduit  coiuiinting  ol  a  xiiigle  duct  of  vitritied  day 
pipo  ■ummnded  with  approxi]iiat«lY  <iiu.  of  sand  on  all  sides.  I'igN. 
4  and  5  an  the  Mauit  of  teste  on  1^000,000  eiteular  mib  two-eon- 
dBetereoneaHlrioaaMattha  taatebeuig  made  with  the  cable  hi  the 
afar.  Ooneentcle  eaUe  ahonU  be  naos  with  the  inner  eoadnetoc 
■o  mueh  larger  than  the  ootor  that  the  avenw*  hMs  in  the  two 
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oonihwlon  win  be  the  iama.  At  nUHthnnm  hwd  Hm  l«at  wnidil  faa 
mora  in  the  inner  than  the  outer  eoodnelor  and  leaa  in  «aae  of  Hgfat 

load. 

Single  or  miUtiple  oondncior  cabica,  up  to  four  conduotar«,  an> 
ueed  on   "  ' 
ca 


•V  va    aBj<(ai>i|'iv'   wannee^avrk    vanavavw*   u|f    W  fW*    w««'vaBw*ui «■«  luv 

M  alteisatutg-eamnt  priinai;y  diatribution  Uoee.  I>*iplax 
with  the  wina  kid  aide  by  aide  an  sometimos  used.  Tfafo 
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rise  In  titnaiTatare  and  incnasr  in  raaistano*  ol 
cable  with  iocieuiiia  load.  O'JSln.  luaat  paaer 
wait;  4inhi.  had  wall 


form  uf  cable,  vvitli  piiper  uit<uUliLiii,  inu^l  b«  verv  carefully  handled, 
III-  11  *lii;bl  btiid  tfdt;e«  i.i«  a  lib- I  .  tn  i  rack  tbt'  j  iipir.  If  it  is 
Ibuiiijlil  tucessarv  Id  use  'Av:  , !  ul  r.  ie,  it  fliuiiM  liu  purcbiLBeJ 
wall  nibt>i  r  liif  ilatliili.  It  l«  u  t.  h  u.^ser.  u  d.  iiniljl-  !vnii  of 
(jil.li.  !iji  till-  ri-iisii!i  that  f.\u  V  -hi-iptj  Liptti:iiL;-  ul  II!" 
between  the  lead  and  tbo  ui>ulatiou.  and  there  is  daujjcr  ot  water 
finding  its  way  into  tbeao  openinga  whan  puDiiig  the  cable  in  wet 
duct«.  For  two-win  work  a  ooooentiie  cable  or  two  sin|^  eoB- 
dnctor  cables  is  mnch  safer  than  a  dnples  cable  w^ltli  the  conduetors 
side  by  side.  Three  or  four-conductor  cables  make  up  well  and  are 
ead|y  inatallad.  ,\  three  or  four-conductor  cable  admite  ot  a  split 
type  of  insnlation,  mpecially  in  cnl>h«  with  paper  inaidatiaa :  earh 
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condnctor  hft'^  the  thirknesB  of  wrapping  necesiMiry  to  give  the 
proper  insulati.  ii  ln'twi  i  n  ih.-  rcnulr.ctdrs,  ami  all  of  the  conductors 
nave  n  1(11111111111  wrapping,  ihna  avoiding  too  much  insulation 
between  runiluciom  in  orMT  to  obtain  ft  pivper  •mmmt  batman 
conducton*  and  ground. 

TVantuniaaion  line*  Ibr  eanrjInR  Urge  ainounui  of  power  from 
flationa  to  sub-stAlion*  an  nearly  alw^rs  three  oondnctor  and  made 
with  the  «plit  type  of  iniralatioD.  CaUas  aM  in  nae  in  the  United 
State*  and  Canada  carrying  conant  at  praaanna  aa  high  as  25,000 
voltd,  although  a  ktrga  paxt  (rf  cables  bi  this  ela««  of  work  are 
opvmtiiig  at  preMura*  between  5,000  and  15,000  volt*.  Table  I. 
sliowM  the  tliickncsK  of  insttlntion  used  by  the  dififorent  coinpanies 
cm  cables  o(  \his  kind.  It  will  be  &cni  tlint  for  pHiK-r  cablcit  the 
thickness  of  insultttiou  between  conductors  rantjes  from  17  to  07 
luiU  per  1,000  volts,  and  from  15  to  r)'2  mils  per  1,00't  volln  iH  iui-i  ti 
conductors  and  ground.  In  other  words,  some  couipauics  are  uaing 
a  liutor  (rf  wtUij  three  or  four  timee  (bat  used  by  others. 
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Fio.  5.— CniTCs  showioR 
aabia  with  enmnt  eoBalaat  at  IjUQO 
6«Hn.«niarpaMr«ll;  4-3afai.l(ad 
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InnhtlliiU'  n  !■/  C'lil.li-'.    All  -i,  c\ci'ii<in!,'  pu 

auiall  size,  aa  well  an  Uiouc  o{  a  uioderate  .si/c  when,  n  liuxi^  itrnutint 
k  need,  aiiMM  b«  ordered  in  exact  lengths,  luaking  the  proper 
aHowaaea  far  training  in  manhole*  and  waste  cable.  Manholes 
rilonld  be  located  so  that  it  will  not  be  MMiiany  to  nnU  Umgw  than 
IKIOft.  lengths  of  cable,  although  in  ^adal  eaaaa  liiia  diatanea  may 
ba  attended  aUght^.  Short  length*  of  amaD-BiEed  eaUe  may  be 
eaail^  pulled  in  by  kand,  but  longer  lengths  or  large  cable  w  ill 
re'iuire  a  ciipBtiin.  ot  aoUW  similar  device,  operated  either  by  uien 
or  i  \  horif'.  Witilin  the  post  two  yours  electric  trBcks  with  a 
motor  linvun  uineh  faave  been  used  for  drawing  in  eabka,  anil 
Miiisfnrtory  repwto  fcom  aeveii]  auupaniaa  miiig  tham  ha««  he- n 

I  'lir  \Mirk  whera  a gtaal  deal  of  n'mn  m  nut  rrqiiirvd  in  UMoholaa 
it  11  iH-fl  to  build  thein  with  tin-  cnrners  rut  on  the  iliiigonal,  bo  (hat 

Tkbla  L — TaUt  thowmg  InmUtlK'n         hij  iti^rrtnl  t'oin;*u«i>«  mi  Tliref 
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the  cribloB,  on  Ifavinp  tlic»  (  Mil  of  tin  <)ucl,  will  follow  the  munhole 
w.iil  rivsilv  \Mllio.jt  t^eccs-itaLiny  sliort  Ili'ihIh.  I ron  rnckii  are  used 
oriUnarily  for  BiipjiortiiiK'  cahlt  h,  unii  while  this  is  the  eauiest  way 
of  doing  it.  there  ).■»  tlif-  daiigfi  of  siriiy  currents  crowinj?  from  one 
cable  to  another  w  here  iron  brsrkelB  lire  used.  This  nmy  be  avoided, 
however,  by  putting  small  pi(ice«  of  sheet  rubber  on  tup  of  the  iron 
brackets.  Manholes  are  sometimee  built  with  chases  in  the  aide 
wall  to  provide  anpport  for  (ba  oabka.  This  also  i. 
of  protecting  (be  coiblaa  from  fin  dua  to  adjoining  1 
method  o(  supporting  cables,  and  also  at  the  same  I 
them,  is  the  nae  of  split  clay  tile  for  covering  the  caMaa.*tlie  tile 
being  supported  on  one  or  two  light  angle  iron*  extending  loni;i- 
tndinally  through  the  luanhole.  At  the  endu  of  the  niaiilioli  4.'t<b' 


that  cable:!  are  ooinpl<  lc!\  l  ovf-ad 


curves  iire  lui 

with  tile  il:rMiij.;li  till  lij.inliolfv  This  metlioii  i>  lt-,i-  onf  of 

tilt-  three  anil  tlir-  iiiost  expi  tisi\ i-.  Its  11-.C1  is,  however,  warraiuod 
in  proUx-tiii^-  tin-  imp<-irtaiit  lines,  mich  \i»  high  tt-noiim  Iraniiui^aion 
cables,  (.'able*  may  also  be  HreproofeJ  by  co\  cring  them  with  a 
double  wrapping  0}  aabestos  paper  or  Wipe,  nnd  binding  this  by 
mean*  of  brass  or  iron  tape.  This  fireprootiug  is  more  easily 
installed  than  the  apKt  elay  tile,  partiealarly  in  crowded  maahole->. 

Afparatut  in  ilanhoh*  itthtr  tha»  CaiUt. — On  a  low-tension 
system  employing  an  intaMOonaaled  natwwli  of  maina  it  ia  naeaa- 
aary  to  instal  junction  boxea  at  Ae  itreet  intOTieetion*,  aa  that  the 
fecdeta  and  mnimi  may-  bo  disconnocted  in  cane  of  trouble,  1 
automatieatly,  by  fuses  blowing,  or  by  removing  the  (uses  Inr  I 

It  ia  neceeaary  tKat  theiic  boxes  be  water-tight  and  Htill  b«  easily  l  

sible.  Caat-iron  boxen  are  iined  with  suitaole  'bos  bars  and  cableter. 
iiiinal!*,  the  cable  being  brought  in  through  (he  xide«  and  bottom  of 
the  boNMiiid  I  he  holi»  arouiiil  the  caldeK  iM-iiig  niiide  water-tisht,  either 
liv  nieahK  of  stulhng  lir>\eK  or  wiped  c  iDiii  i  t io!);-.  These  boxes  are 
ordinarily  miKle  Kiv-polo  nnil  iwu  Iln  mutrul  connection  of  the 

throC'W ire  systvm  being  oiiiilt'C^I  from  the  junction  box.  A  nibbcr 
gasketienaadtomakaawator  iigbijointatthedoor.  Junction  boxes 
nave  bean  built  ior  inatallation  in  the  roof  of  (lie  manhole,  so  (hat 
it  ia  noiriUa  to  fal  at  tba  aotinaationa  vaadiiy  tan  the  anriaoa  M 
the  sneet  la  the  same  manner  aa  in  the  EdleoB  jwution  boxes  for 
tuba  work.  Service  boxes  ara  anmatlmea  inalallad  in  mawlwlee, 
but  it  is  usually  be((er  to  plaeo  them  on  Iba  curb  wall  in  tba  ham- 
meat  of  the  customer's  premises. 

Transformere  for  manhole  use  should  be  built  with  a  wa(ertigh( 
oii!.L<.  Primary  fuse  boxes  nhould  not  be  placed  in  iiinnliole^  unleiH 
a  is  al;i;-.'l,:tel\  1  rrtain  tr.nt  the  iiiunhole-i  ciiu  li"  ki  (it  liiy.  If  :ui 
ii.t. TiMiiiH'i'ied  iH  t\ujrk  of  M-i'oiidahe*  is  ttsed^unction  boxes  sbouU 
lie  iiiMiiiiid  1111:)  cnimecti'msfroio  theaeoondaneaof  tbalimafbnnar 

eiirrii  il  to  ilie  junction  l>ox. 

< ''jni\r'l  hilirtfit  <  hrrhfdrl  <inil  I'nihiijifHx.'l  Linen, —  Iji  an 
alternating-current  sviiteiu  opi-rating  Imlh  overhead  and  nnder 
gi-ound  Uncii  one  of  the  moiit  difticult  placea  to  protect  is  the  coii- 
uec(ion*  between  the  two-  This  ii^  oidinarily  done  b^-  carrying  a 
load^Qvand  oaUa  iib  tba  gala  in  aa  hob  me  to  iritinn  a  war  mh 
of  tlte  croaa  anna.  Tba  eni  of  the  lead  eable  ehonld  be  protaeted 
with  A  suitable  pothead  and  the  connections  made  from  the  lead 
cable  to  the  w  eatherproof  wire  by  iiieans  of  n  nhort  piece  of  w  ire 
with  high-griule  insulation.  Vnmished  cambric  insulated  wirt?  with 
un  additional  pnilectioii  ngniimt  the  weallier  of  two  or  three  layen 
of  friction  tape,  well  ptiii.teil.  hii-i  b-  en  ikhI  fur  this  piirpoee.  It  u 
well  also  to  box  in  thi'  iiad  I'lvcri  I  chMcs  iiIiom'  tin  lop  of  the  iron 
pipe,  taking  the  insulated  ^^lru^out  lhi"iit,'li  ln:slii!>.)4«  in  the  nidesi 
of  tli-:'  r>  i\.  'J  he  boxin;,'  in  of  the  lend  ealile  iMid  jiijliinuU  i>  done 
both  to  priiteet  them  from  liie  weather  .iiid  from  duningu  by  UlH- 
men,  and  alno  to  protect  the  linemon  from  coming  in  CQOtaCt  with 
the  grounded  lead  while  working  on  live  wires. 

Ventttntion  of  MnnhoUt. — It  may  sometimes  be  necaiaaw  (a 
iifte  artificial  ventilation  for  manholes  where  the  heat  givan  off  hi 
thr-  cablea  ia  not  anlBaiantly  diasipated  in  the  anmnadinK  oaith  and 
by  the  manltole  ventilation ;  thia,  Iwwever,  would  only  ba  Baeaaaarr 
in  ease  of  ^  ery  large  and  heavily  loaded  Unee.  All  ventilated  mac- 
Ikoies  should  iiavH  Hewer  eonnaetioas.  Ventilated  nianbolea  are  « 
great  help  in  allowing  gaa  (o  escape  fromcondui(  lines  and  from  tlic 
ground  generally  in  their  vicinity.  ()n  comparatively  small  eonduii 
lines,  hIw  on  stnnll  iw  rvice  maiili.>Ie.i  or  handholes  and  on  luanholrs 
located  wher«  w-wer  coniie.  lluos  <i  ;ii  ■!  be  made,  closed  mauholr 
iovcr>  =liould  bi  H  id.  These  ujanliide  nm  r-.  nre  usually  m.ade  of 
a  double  ooUi-truetioii,  the  inner  cover  h  »\ if.tr  a  rubber  i.';ii.ke:  ini 
being  held  tnjht  agmn-t  the  nibber  ■  t  by  me.ins  of  iron  w  edges 
oiriimilw  devices. 


Metropolitaa  IHiMet  Baflviar.— An  official  trial  trip  m  aa 

electric  train  on  the  Mctro|H)lit4in  District  Railway  between 
lljiling  and  IJow  road  was  made  in  the  small  houm  of  Tneaday 
motniMi;  after  Mouil.iy  nights  tratlic  luul  ceuieJ.  It  wai 
;t;ttud  that  the  triul  was  suL-te-sful,  bii*.  nu  li.itc  lia^  yet  iMCtt 
aniiMiinciiil  for  the  ojHiuitijj;  of  tlie  olti  uii  -<  tvnc  on  the  Inael 
C'licle  and  the  District  lines  in  connetlion  wiiii  it. 
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CONTKMPOBART  ILBCTMCIL  BCIKNCB. 

rOoapBeil  by  E.  B.  Fomunm  n'Af 

.1  X  tr  V'  uuM  Br<  n/i. ',— J.  A.  Fleming  has  derind  dii 
elijLtii.  xMnmni  viilvc  which  ciiablea  him  to  ootiTOrt  elcctiic 
0^  ilhitioiis,  iiuu  LVur  nii»iil,  into  continuons  cum-nU,  with  an 
eiin-icuty  itpjiioiuliin;;  100  \wr  cent  TJji*  valve  is  of  trreat 
ii8«  as  A  t|ijantitativc  indicatoi'  of  i  lxtii>  v\hvi  !.,  thni^'l)  tin 
frir!  t!i:if  the  I'e-iistAiico  of  the  vaciuun  'ii  i  -  tint  hIh  v  <iliti.  a 
iiuikes  tlhj  iijiiBrtt*!*  imjKirfcct  in  tiii'*  i.'-M>ci.t,  The 
inventor  utilises  the  fuel  that  electrons  are  cx]>i  Hi  d  witli  uas* 
from  an  incandescent  coD<lurtor.  l>ni  arc  no;  ihsorbi'ii  by  it. 
Ilonce,  a  current  of  olot.'tron«  will  proceed  from  a  liot  tennitiai 
to  a  colli  tt'rminal  (or,  In  the  older  style  of  description,  a 
"  current "  will  pass  from  the  cold  to  the  hot  terminal),  but  not 
in  the  op|HMite  direction.  The  cold  terminal  is  a  metallic 
^lindnr  lu|it  cold  by  a  circnlation  of  water,  while  the  hot 
ttniDBl  is  a  filament  heat«d  to  incantlescencc.  The  connec- 
tiODt  Rre  IndicitUd  in  Uw  diagrain.  If  both  phases  of  the 
incident  euiraiit  m  to  be  mtiMd,  two  valves  must  be  used, 
u  in  the  case  of  Am  dnnintnin  rectifier.  The  vaeniim 
•pace  enclosing  the  two  tcnninals  posst'iaea  a  naxliBiim 
(■i.n.l«iLt.i\ ity  corresponding  to  a  I'.U.  of  about  20  volts. 
TLc  ivulior  interpret**  this  m  follows  In  the  incan- 
descent cartxin  there  is  .i  comiuual  prodnction  of  i-lectrons 
or  u^ative  ious  by  atomi<-  dis!>octutiuu.  Corrcs|)ouding 
te  every  tciepentnre  there  fa  a  oortain  electronic  tension 


or  i>orceiitag«  of  free  elei-tron*.  If  the  carbon  is  made 
the  ncirativi'  c'li'i:tr'«!i-  in  ;i  vacmnn  thoBe  negative  ions 

are  expelled  irom  it,  l>iit  thriy  c;um<it  Ik-  «'\|'pll<*d  at  a  prcater 
rate  than  ihcy  are  ^irijiiur.-il.  'I'liercioie,  ilierc  ;k  iiiuxiiuuiii 
v;iI'U'  tot'  the  outgoing  current  and  a  maximum  value  fur  the 
J  I  t  (itrrent  to  dectromotive  force,  that  is,  for  the  con- 
ductivity'. This  fact,  thoroforo,  tixcs  a  limit  to  tlic  utility  of 
tbs  deviee.  The  current  through  the  vacuou»  space  is,  to 
a  very  lur^^e  exiMit,  iodepenUeut  of  the  electromotive  forre 
t  reating  it,  Hnd  ii  $b  BO  etage  proportional  to  or  at  leaU 
only  within  a  narrow  none  of  electronwtive  laiea  nenr  to  the 
waximnm  eondnttivity.  Wh3«t,theiefoi«,tbedevieeiaiNeful 
aa  a  ainnle  means  of  detaoting  eiieatiie  ewilatinne^  it  haa  not 
that  nniiorrotiy  of  condoctlvity  which  would  ntke  it  naeAil  as 
astrictly  metrical  device  for  measuring  thum.  It  can,  however, 
l>erforni  the  useful  service  of  showing  us  how  fai'  any  device 
for  produi'iug  i>li^  ttii-  o-i  illui |. ms  or  electric  wives  produces  » 
uniform  or  very  iri^gn'.u  tr^tiii  of  electric  oscilhitioui,  and 
what  rhan^'ojt  conduce  to  an  improvement  or  ndnetioahi  the 
cllicieit<:y  of  the  transmitting  devke." 

1  J.  A.  tuatma,  nvtMiiat*  Beif .  Sec,  llsnih  U.  tOOi.l 


Mniitn'mii  .n'.'m  ...  \„  Mil'l-  y.  ll(>ijkiii'<.ii!.  h.i'i  stiii!i<-ii  tlic 
cffoct  of  rt  l>!')«'  ■l.'liviTcil  )iy  i»  fiilliTiu'  weight  uii  tlic  lowei 
end  of  Li  tliL'    upjMT   fii'l    !)■    which         tixinl.  'I'hi' 

]>roblem  occurs  in  the  mounting  of  overhead  wires  andsoouriui; 
I  hum  against  breakage  by  shocK.  Immediately  after  im|>ac(.,  a 
wave  'f  stn-m  (m  reality  a  sound-wave)  starts  uptlie  wire,  and 
returtis  lifter  reflection  at  the  upper  end.  This  reflection 
involves  a  doubling  of  the  streaa  at  the  point  of  nfleetion^  and 


hence  the  wire  is  nni«t  likrly  in  lucik  or  near  its  iioiut  of 
<ius|>ensioii.  The  general  rt^*n\i  ttms  iihiaincil  is  lh;i)  ir-m 
.iii'l  <  i>ji|H^'i  \^iit  :  u)ay  l»c  strc«(e4l  ntucli  l«oyi>ti  l  tin'  tali'- 
clruitu-  limit  atul  even  beyoml  their  stiitic  breaking  liwui*  with- 
out the  proportionality  of  stre«.^L'-,  himI  ^itiainsljoingsulMitautially 
tlo|K»rted  from.  i>roviile«l  that  the  time  during  wlu'ch  the  stres.s 
exceeds  the  elastic  limit  is  of  the  order  of  ,  q',,,,  second  or  le-M. 
A  po^ble  explanation  is  that  in  the  copper  wire  the  value  of 
Voting's  modulus  for  these  extremely  r.\pi>l  cn tensions  is  10  per 
cent,  greater  tiian  for  slowly  applied  forces.  Tlio  difTeroneO 
between  the  adiabetic  and  i»otlicrmnl  elasticitieis  as  ealeulatoil 
from  the  coelBcieat  of  azpansioB  and  l^oung's  modulus,  is  not 
•alRdent  (o  Mooant  for  the  eUlKt^  wMdi  must  be  %  tme  time 
eflhct  if  it  exists, 

TO.  Horaiawm.  Pmendlngi  Sor.  the..  If  stall  1*.  IMS.] 

/i'//  ,  I  .'.  iijf*  miidPAo»pko"  -<  ru<-f.  G.T.  Beilby  has  studied 
the  |>L^J:>ptwl'esceuce  eaiiseid  by  the  Beta  and  Gamma  rays  of 
radiiiu),  and  ha^  Attumpud  to  trace  the  connection  between 
the  ehemioai  andooiouration  ebct«  and  the  lumine^ut  effect* 
of  the  rays.  He  finda  that  certain  ty{>c8  of  phosphoraumnee 
arc  due  to  the  molecular  movement  or  dispkcemaut  which  is 
produced  by  heat,  by  mechanically •apniied  slrteses,  or  by 
radiant  energy.  Certain  other  typei«  of  phosphorescence  are 
distinguished  by  their  appearance  in  three  stages,  called 
nrimary,  secondary,  and  r.  vivoil  phoipborosceiicc  or  thermo- 
luminescence.  The^e  can  be  explained  as  due  to  atomic 
ch.inges  in  which  chemical  aHinity  is  the  controlling  f-icti<r. 
The  phenomena  of  this  type  appeur  to  HUp[)ort  the  ^  ii  »  tliat 
a  «{iecics  of  cleclioij  .ictin-  in  wlids  exposed  t^i  tin'  P 
or  tathnde  riiys  ;  Shut  tbc  in'ihlurt.t  of  electrolytic  lii.-sm  ia 
lion  iitc  iiisul.itL'il  or  jiartly  insiiliiifd  from  each  oihw  V>\  the 
tjcutrai  molecules,  ns  iit  a  viscous  electrolyte;  and  that  it 
is  the  breaking-<lowii  >  t  this  insulation  and  the  recombi- 
nation of  the  ions  which  causes  revived  plioepborcscence. 
An  obvious  application  to  illumination  is  to  store  energy  in  the 
form  of  this  (li-^.-'Opiation  at  a  low  tern |H!rature  and  to  rul&ise  it 
by  heating  Tin:  storage  may  be  very  prolonijed,  as  shown  bv 
the  following  observation:  A  polislud  lens  of  rock  ciystali 
after  oposuro  to  the  t^s  for  four  d»y%  showed  a  patch  of 
dark  brown  eolonEatian  et  the  qmt  wlum  the  nys  ImmI 
entered.  On  temoval  from  the  radinm  the  eolonnd  patch 
nbosphoreseed  faii^ly.  This  could  only  be  seen  in  complete 
darknefs.  After  an  interval  of  six  weeks  the  lens  showed  no 
Inrv  of  iiliD-sjihuresccnce  at  tlic  i>nliii:iry  temi  iTnturi-,  Init  oil 
hciititi;^  il  OIL  A  III -it  plate  to  i.iLliL'i  over  l<.*Oi]r;.;,  the  ri?ioiiT'r"l 
patch  glosvL'*!  so  brii^litly  that  it  li<;htcii  the  loii^'h  ci1;^i.'h  of 
the  k'Hs  and  shuMixl  its  coniplutr  outUtie  'luitc  iliiitinrtly.  On 
i-aisiiig  the  lens  to  u  i.  jnsiilci-.ibly  higher  iLTuj)eiutiiie.  [inj- 
bably  over  :2r<0deg.,  it  glowed  luore  brightly,  and  then  the 
glow  ccasofi  altogether.  The bnwn  etdournUen  lud  now  eem> 
pletely  disappeared. 

[G.  T.  Ueilbv.  Procerdiugt  l\ay.  Soc,  Slstall  M,  M0&] 

EUcti'ii    '  '.111.;-'  I'f  R'!'hi  !,>  liinuii't!i  II.  -  \.  ll.r.lnUi  iiriil  V. 
Macearoiie  i.'ti(liM\'ourL'il  to  dcciiic  Vnjiwten  the  view  of 

Heciintrel,  aocordiiii;  to  ^vhich  railiuni  emanation  consists  of 
atoms  which  have  ioat  an  electron,  and  arc  therefore  positively 
charged,  and  the  views  of  Rutherford  and  MaeUlelland,  who 
could  dtsoovei  no  charge  in  the  emanation.  Working  with  a 
small  Blondlot  electrosoope  of  snail  capacity,  they  found  no 
certain  indication  of  a  chiir<;e.  They  conclude  that  the 
emanation  does  not  consist  of  pc^itivcly  charged  ntOOM,  nOT  of 
atoms  chan^  negatively  by  losine  positive  cieclrona. 
'  ItATTatusBl  llMicawwat  fti^riMliehe  y.eittckrtft,  IfauA  II^IWI.] 

Vyojf  luin  <:!  /:■..'.'  i!,.  v..  Kogovsky  has 

found  that  iloctroriH  nmy  he  projCCUi*!  Iiom  h  jnoisitively 
cliiiruei!  L'h'vtrivk'  uii'lui-  cciiain  condition-:.  lie  tj»ke»  a 
Crookes  tutte  a3  constructed  for  exhibiUng  tlie  shadow  of  a 
cross  ex|K>9ed  to  cathode  rays.  But  he  reverses  the  connec- 
tions, so  that  the  cathode  becomes  the  anode.  The  Kuhmkorft' 
Loil  furnishing  the  current  h.is  a  spark  of  some  4em.  The 
resistjiuco  of  the  primary  is  increased  till  the  coil  nearly  eeatee 
working.  The  i^hadow  of  the  crom  then  i^mean  oa  the  wall 
of  the  tube  in  the  well-known  manner,  altbongh  an  deetrawope 
still  indieatee  a  poaitive  chane  on  tbe.iiMde. 

[B.  BesMsaT,  Cos^fNt  JUmiiif,  Miniay  ST.  IMBi] 
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Sopplemsnts 


BBOVICS. 

ii'-rl  Irom  time  to  time  with 


Th«  Ewctricuji  " 


5^,onljr  ba  •opBlicd  OratU  with  ihf  p»i.cr  during  the  current  week  of 
Alter  that  dale  an  rxtrs  ctiarga  is  tn»de.    The  amount  of 


^  Sf'!!**  ^*^7*S*  prinlad  on  the  Happlnoaal  at  WiTim  of"  ima! 
^J^l^ teaiHl.VoluM  agBBiaWiB  OrtAjr uA April  cmBUb 


THI  HIW  PATIIT  raOOIIHIBI. 

From  th«  bme  of  the  report  of  tin  DeptrtaieatAl  Connittcfl 

apix)intcil  ti-  mn^i'lcr  thf  woiking  of  the  Patent'  .\cf5.n|>to 
the  fin.il  stages  in  tho  passing,  in  IDOJ,  of  the  Patents  .\fx  Ikujc'I 
II  the  < 'oianiittec's  recommendation^  we  eonsttntly  wanieil 
otir  readers  of  the  nnmitabiJily  of  Uio  new  propoMli  for  tbe 
ameixlment  of  the  patent  law  of  this  eotiiitry.  Little  intemt 
was  then  taki'n  in  the  niat'cr  liy  the  in.tjority  of  tho-e  who 
."hmtld  have  licen  most  roncornoil  with  it,  luiil  the  .\i  t  was 
l>:i.«Hc'(i  practically  without  op|)08ition.  Tho  Act  ihiIi  k'><aine 
wholly  operative  on  Jaooory  1st  Uiia  year,  and  after  leae 
than  three  montlis'  experience  of  ita  woridng  a  widely  si^ed 
mcnioiial  Iia^  Kcon  |iii  -<<'!ittsl  against it,or,to be  nion- ' '.irate, 
against  ooc  of  the  rules  which  have  benn  iwieil  to  give  elVect 
to  its  provietom.  Thio  msmorial,  wbidi  appeared  in  Li.«i 
Monday's  Tinu  <,  was  forwardcl  to  tlie  President  of  tho  B<«!.l 
af  Trade  by  Sir  Llovu  the  ili^tinguishc<I  jKitcnt  agent, 

itid  is  signeil  by  a  number  of  manufacturers  con.MiIting 
I  engineers  and  patent  ezperta.  Briefly,  the  petitioners  ask  for 
BB  amendment  ^  the  mie  hy  whiefa,  if  tbe  ExamiBar  at 
thr  T.itcnt  Office  roiisidcrs  th.it  the  subject-matter  of  the 
\*^Wu:  h.is  licen  wlii.lly  in  part  anticipated  by  prvvions 
Ii.itciit.-i.  the  p;»tt'iit  iii.iy  iiiily  be  lasued  to  the  inventor 
bearing  an  officially-warded  note  ennmeraUng  theee  previoas 
specifications.  In  itself,  this  may  not  seem  a  great  grievance, 
for.  at  tii-st  -i^ht.  it  wouM  nut  appfur  unreai^onaWc  to  refuse 
to  grant  the  |Kit«ut  at  all  if  it  is  invalid.  Ami  ii  the  patentee 
thinks  he  knowe  hotter  than  tbe  Examiner,  and  desires  to  take 
all  risks,  he  is  a  brave  man  and  will  not  fear  the  "eer 
mark  alM,»«  leferrtd  to.  The  real  lea-son  for  this  load 
choru'  of  iliftupprovul  on  the  jmrt  of  i>ui-  expert*  nrnst 
therefore  be  sought  below  the  surface,  and  it  is  not  hard 
to  find.  It  is  einply  that  they  have  no  ooofideBee  in 
the  jnilgnx  nt  of  tho  Patent  Offi,-o  Examiners  on  the  ipies. 
ti.iii  of  anticii>ation?,  and  tlicy  think  not  without  reason 
that,  in  the  ta^e  of  »  good  invention  by  a  j,'»ik1  inventor,  the 
iaventor  himself  will  have  a  better  knowledge  of  his  subjed 
thBB  the  Examiner,  and  be  ebli  to  judge  better  tbes  b« 
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whether  tho  sii^';;c4r.l  aiiii.  iiiitioiw  renlljr  invjvUdntc  his 
inldut  But  liho  poiut  tliftt  u  Atill  ohmniro  in,  vh.it  then  r;m 
lie  Iho  object  nf  nn  nfficMt  nmrch  at  nil?  Siii«« U)»  mtin  o*ij<>i't 
fif  tli<'  non  ralni)  Art  is  provi.ln  for  tliis  soarcli,  wc  coiiU  ii'l 
tliat  iliis  part  of  the  Act  is  liAiHHl  Ujwii  a  fjil-k!  prim  ijil<> 
alto^otlicr.  W'c  were  almost  aloao  in  our  coademnation  of 
these  chmoi  before  Uw  Act  WIS  ]»lMii,  but  now  that  its 
provi-iioiis  li-ivo  liitame  olfcetivo  stl  those  wbo  tacitly  --.in 
portol  it  lieforc  are  now  chimourin^  fur  the  iiiueiitJiMenl  of  a 
rule  which  cliMidy  do«s  do  mora  than  |mt  into  eltcct  the  letter 
ami  spirit  of  the  Act. 

I  ritil  ihc  recent  am<'ii>^iiieiit  in  "nr  iiitcnt  law,  the  Patent 
OHice  simply  gfantenl  a  ]>ateDt  tu  ituy  invriitor  who  npplieU 
for  one  and  specificii  the  nature  of  his  invcntinti  iti  the  manner 
oiricialljr  iMVwribed.  The  grant  ol  a  |iatcnt  constituted  no 
guarantee  as  to  the  novtltf  nf  tbe  invention,  but  bjrtho  excel 
lent  cl.v-iHi  .iSiiip.  of  tlir  filch  ^'f  latiii' ^  "f  il!  i  riin'rirs  .uhl 
the  voliiranioiit  c-oiicciimi  of  teciittical  iKKiki  ami  peri<i<ii€.tU 
in  the  free  Patent  Otiire  lihrnry,  the  invoutor  was  i;iven  every 
facility  to  ascertwin  for  himsolf  whether  be  had  actually  made 
A  WW  invention  or  not    Ilut  in  Oermany  and  in  America 

llie  r.it.'i  t  I '1  111'  I   it-i;!l*  instil  ii;--^  ;i  li.jfutL  '.:r,uitilii<  a 

|kUi  lit,  ami  four  years  ago,  when  the  I  tepartmcntal  Committee 
rp|iorteil,  tbe  nnwholcMMne  fashion  of  tk-crj-ing  our  own 
cnstoiiu  ill  !ii<lustdal  natleri  in  comparison  with  Oerman  and 
Anicrican  mcthotU  vaa  at  its  hei^'ht.  So  a  somewhat  aimilnr 
proeedure  hml  to  l>u  iiiauj^iiriilctl  in  this  conntr}',  hut  I'arlia- 
meut  wa£  too  timid  to  give  fuU  authority  to  the  llepartmental 
Official,  and  thus  the  searoh  U  only  a  partial  oim,  am)  the 
applicant  Tnriv  h.nv  his  patent,  even  if  the  otTiciuk  arc  of 
opiiiiiin  thui  It  ia  luv.iliti.  The  search  h  merely  made  through 
tlie  liritish  [taterits  of  the  preccdinj;  TiO  years,  and  it  must 
not  follonr  from  the  grant  of  a  patent,  even  without  the 
ollieial  cndonkeraont  to  wbieh  oxircption  is  now  taken,  that 

(he.  spe<'i(ii7itioii  dc^i'rilw'x  a  Hew  inveiilioii.  The  .•i.inie  iiiveii 
tiuii  niay  have  hccn  ilcscrihed  in  its  entirety  in  any  or  all  of 
the  iSriiii^h  atul  foreign  tei-hnieul  jonrnal.i,  or  it  may  have  heeii 
previonsly  well  known  to  tho  general  public,  but  the  PMent 
Ottiee  ran  take  no  oMcial  cognisance  of  this  fact.  Thus,  if  the 
iiivei  lo  Miisfy  himself  that  lii^  |).ktrnt  [-  .-c  iu.',  lie 

has  stili  to  m-iku  a  complete  ■nve<(tigation  on  hifi  own  account, 
hut  hu  has,  nevertheless,  to  pay  the  extra  fee  of  XI  now 
impoted  to  defray  the  cost  of  tbe  partisl  search  made  in  tbe 
IVit^'nt  Office. 

Wo  cannnot  agree  with  Sir  I,i.nvi>  WisK  and  liii  coliejigiiCH 
that  it  ia  only  the  new  rules  that  are  at  fault.  The  whole  ncM- 
system  introdueed  by  Section  1  of  tbe  Patents  Act  of  190S  is 

h.iscd  on  a  wrong  prinei|>le  ;  and  the  |>utitioncni  woultl  have 
Li-eu  better  adviseil  if,  iniitead  of  begging  Lord  S.xi.isi!!  liV  to 
amend  Itule^  V  and  10  issued  by  the  Patent  Oflico  umier  this 
Act,  they  had  asked  for  a  new  Act  of  Parliament  revokhig 
KcctMNi  1  of  tho  Aet  altogether. 


RBVUWS. 


Bleetriclty  OontroL  Treatise  on  Blcctric  Swihih  Ue&r  ani  System  u 
of  Electric  Transmiaion.  Bv  I.kosmj-  A\c>rk»x.  (London  :  Charles 
(irimn  ,V  Co)    lit  fid. 

The  author's  excuse  f?n-  this  book  is  that  no  work  has  dealt 
thoroughlv  with  tho  »le<.-ign  of  switch  gear,  fie  is  right,  but 
althoogh  Mr.  Andrews'  work  is  axeelbint  there  is  still  room  for 
another  hook  on  this  moat  important  matter  by  a  mora 
impartial  writor. 

T^o  snbjeete  an  mmttiaoBd  m  the  yde-'eleatrie  owildi 
gear  and  aystatts  ot  eiaetiie  tmnsmiarion— hot  whUa  17C 


j«agoR  lire  devoted  to  the  former,  ami  only  SI  pages  to  the 
lattei  and  mi>ie  intiic.ite  ipiestion,  thin  Rei'ond  portion  <if  the 
iHNik  11113  lie  rcvieweil  brielly.  It  gives  three  " i>xam|)tcs  of 
'  Miiii'ItUe  iiist.'illationK  " — Ivliiihni  .1;  Ihill  :ind  llastingiS'^lMl 
i.iii  .'II «  with  a  chnjitei'  on  "  I.011:;  I  uk'.  TransmisBion,''  Ibo 
aiulioi  wandpring  merrily  over  the  uhulo  subject. 

The  first  part  of  tbe  volume  on  switch  gear  contains  a  good 
descriptive  ,  aocoant  of  a  few  of  tbo  bett-knowD  Eqglish  switch 
goaiw  and  their  arrangement,  with  n  few  well-known  Con- 
tinental and  American  examples  thrown  in.  This  part  com- 
monees  with  a  few  notes  on  the  general  jirinciples  of  switch- 
gear  dcKign  whioh  will  lie  in  aecor<l  with  the  opinions  of  mo.ut 
rearlei-s.  A  chapter  on  nmstnictional  details  follow.^  in  which 
.1  l  iiL,'e  put  1-  !■  11  ted  to  rheostat*,  the  :iuthor  naturally  think 
iii^  iliAi  Lhti  (  oiv.iii  rhoo.'<tat  is  the  best.  We  next  have  a 
deiscription  of  cireuit  breakers.  The  author  draws  special 
attention  to  the  use  of  horn-break  blow-outs,  and  it  ap[H<ar.H 
thit  \:c  I '  risidem  it  would  be  best  to  make  the  horns  project 
horizoiUaiiy — i.f.  at  an  angle  of  IHQdeg.,  instead  of  an  acute 
:i(igle.  K.\perimenting  with  the  former  armngemeut,  he  found 
the  arc  was  maintained  for  a  shorter  time,  but  it  is  unfortuii.tte 
lie  did  not  carry  bis  experiments  a  step  further  to  see  which 
type  caused  t  he  greatest  rise  of  proamre  in  the  main!<.  Chaplors 
oo  antomatiealiy  oiicratMl  drcttit-hreskeii,  alternating  revprae* 
current  <leviooB  and  arrangement  of  apparatus  fur  (tarallel  mn- 
ning  follow.  Tbeexample^^  of  direetly-oontroiled  switch  gear  for 
hi^h-tenaioo  aystema  are  Ferranti,  Cowan,  Briwk  and  Raworth, 
with  spa^l  mantion  of  Haatiiygs  and  Gbumw,  and  brief 
descrititfaweaie  given  of  the  indirectly  controlled  systems  of 
lierlin,  New  YotK  Metrojiolitan  Street  Itailw.iy  and  Niagara. 
A«  examples  of  low  tension  switchbosi-ds,  wc  have  the  Ikianl 
of  Trade  traeiion  panel,  .N'ewington,  Kdinbnrgh.  <lbsgo\v, 
Hackney,  Willes^len,  iJlas.;  <w  l:\hibition  and  a  little  nioro 
than  a  page  of  letterpre**  aiiii  .1  teur  illustratinnji  of  the  Hoston 
motor-opcratoil  Kwitch  gear. 

As  the  work  nims  at  being  u  "  treatise  "  we  regret  that  the 
author  has  not  devoted  more  sjt.ioe  to  tho  technical  side  of  the 
rpiestion.  The  first  thinj^  wo  looked  for  in  a  work  of  (his 
kind  was  tho  lve<t  material  for  Kwili-he>i,  the  inKnIation  of 
s«il<  he<,  the  piopcr  i  ros-i  section  aiiil  ront.iet  *.e<  ii.>ii  fm-  the 
dillVreiit  mateiiaU.  (he  lireprnof  ijii  ilities  nf  insiilalor.s,  tlic  cur 
rout  density  to  tio  u«oil  in  luis  liais  lUnl  cnniioctioiis,  anil 
kindred  anbjects;  bnt  the  information  given  on  tbeaa  mattera 
is  very  meagre. 

Py  far  the  moat  interesting  |M>rtion  of  the  mlNme  i«  ihat 
which  describes  the  aathor'a  own  reaeandies  with  both  direct 
md  flltamating  rovene^nrrent  circnit  breakers.  The  cnrros 
showing  tbe  bebavioin' of  varioiu  circuit  breakers  designed  to 
act  on  a  reverse  direct  current  aro  admirable,  and  the  author 
is  to  be  eongratuUtn',  e.s|ieci.illy  in  the  results  which  are 
depicted  of  !i>*'  .M.in>fu'-u<r  dynamo  typo  of  cutout:  it  is  to 
lie  hopcil  i^hil  ln'f.irc  liJisg  he  will  lie  aljli:  In  Onm'  rOHllla 
e<)uall3  (Miiilu-ivc  with  his  alternating-current  devices. 

The  ill'istratious,  lutterpieu  and  general  "gtt-np"  of  the 

br-ik  ;i'i.>  .ill  that  can  he  des.ir«d. 

Die  Leitnngen,  Behalt  nnd  Sicherheitaapparate  fur  elefcttialie 
ataikatfoemalagn.  pshi.  iiiirH.peiii..  (l<eipijg:  &HitRsL| 
Toet.  son. 

This  is  the  first  part  of  the  sixth  voIuid':  nf  tlu:  "  ll.uidbnrh 
dcr  Klektrotechnik"  edited  by  Dr.  C.  Heinkii,  .iiid  ii  deals,  in 
the  thortiii^li  (  'erman  tcchith  ;il  sjiirit,  with  the  subject  matter 
enumerated  in  the  title,  neither  turning  to  the  right  hand  nor 
to  the  loft  hand :  not  wandering  olT  into  pleasant  by-pAths  as  is 
a  frc()uent  and  refreshing  habit  in  our  Knglish  technical 
works,  but  pttnlding  on  in  the  straight  way  set  out  for  it. 

The  volume  before  us  commences  with  a  description  of  tho 
materials  suitable  for  electrical  conductors,  especially  com  paling 
aluminium  and  copper,  and  the  various  forms  of  stranding  which 
arc  ailopted  by  the  principal  (!erman  cable  mnnufaetiireni. 
Tho  healing  of  conductors  follows,  ami  very  ii.scful  data  from 
teiits,  taken  at  Munich  Laboiutory,  of  tho  \'oltage  necessary  to 
break  down  varioua  insnlatora  ia  given ;  tbe  apccilio  reaiataueeb 
aa  well  aa  tho  temM»tn»  and  hvmidity  of  tho  air  whilst  the 
oiporimeDU  wet  s  being  »rried  out.  ia  etw  mentioned.  Tbia 
fhwt  chapter,  whidi  fiDighca  with  a  dteeoMioit  00  dtelectrie 
hyatenaie  and  inuhitiiig  material  for  caUea,  treata  of  matter 
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that  fa  of  inlerost  to  fl<»i'trit'al  eii;^inper'>  all  \Uo  worM  over, 
■ml  tlic  leailtir  will  timl  llio  rfsnlts  (.1  i  laiL-fi  iiiimlior  nf 
experimcnU  with  very  little  theory.  'I'lic  iccond  section 
deals  with  the  manufacture  of  cables,  followed  by  a  descrip- 
tion of  the  neccfi-tary  testa  during  and  after  manufacture, 
coiwluding  witb  detaib  of  m  htgt  numlMr  of  ap«e»l  nblw 
Mid  their  rum.  Next  w«  have  all  the  best-knoim  Oennan 
switches  deacribed,  including  bi^'h  tennon,  distant  control, 
maximum  and  minimum,  accumulator,  us  well  as  the  smaller 
swlicho-  used  in  house  installations.  Sections  on  cut  outs, 
isikfcu  devices  for  overhead  wires  and  lightning  arresters 
terminate  the  publication. 

The  volume  is  in  every  way  cora^tlctc.  Full  jkckudwlcd^e 
n>cnl  of  the  best  English,  American  and  French  work  is 
made.  Wc  luive  a  full  dp^fripfion  nf  the  best  fyiH:"  oi 
German  manufiicLurt:  :  Imt  it  ni;iy  In-  iiuted  that  tlu;  ;im:il- 
gamation  of  the  vaiious  Gunnini  Luiiipniiies  hiis  takeu  place 
since  portions  of  Ihc  work  have  iietii  priiiled,  so  that  we  shall 
•liortly  have  the  combinod  firms  uniting  the  best  of  each 
IB  their  newest  goode. 

National  Ensinacring  and  Trade  Lectures.  Kdited  b;  tits.  H. 
Moni.AN.  Vol.  Brltiah  Frofress  in  Mnniepal  Engiaeet- 
lo(.  By-  W.  H.  HAXwau..  (baadoe  t  AveUbtld  CenslaMs  A  Oo.) 

1904.  6s. 

This  is  the  KrMt  product  of  the  excellent  scheme  of  "  Xational 
Engineering  and  Trade  Lectures"  designed  to  promote  and 
extend  British  tr.idi>  in  colonial  and  foreign  niarkota.  Copies 
dt  tha  keturas,«iid  the  Imo  of  laatem  slides  illnstntii^g  tbcm, 
AM  to  be  amHeUe  free  of  ohaige  for  kcturos  to  teohnical 
ioeietiM,  ChMahenoiComnierBeinnl  tinibr  inatitutioiM,  with 
tbo  view  of  eiireoding  abroad  a  bettor  kaovlodge  of  tihe  recent 
pngma  made  in  the  rarious  British  indnatriea.  The  present 
volome  of  three  lectures,  dealing  with  mttntcipal  mgineering  in 
it-s  narrower  sense,  only  touches  on  <  Ir  ctricul  engineering  in  the 
section  oil  Kcfu8<-  r>L'struetors.  This  part  of  the  book,  as  also 
the  remaining  pc:  ciiiiis,  i-^  written  in  u  style  that  will  appeal  to 
thp  public  for  which  it  is  iiitcndwi,  nnd  if  the  ficceoding 
V  ilunii-.^  'rome  up  to  the  samn  :ni*ndard  the  ijijllettinn  will  }>t 
II  vahmlilc  one.  A  little  more  discrimination  ^Jiuulti  ^hown, 
liowever,  in  the  "Clas.sificd  List  of  British  Manufacturers,  ' 
wliich  follows  each  lecture ;  the  whole  object  of  the  work  is 
defeated  if  the  names  of  Britiiih  agents  for  large  foreign  manu- 
facturing firms  are  included  in  this  list,  and  tlie  compiler  has 
apparently  not  realised  that  an  Ivnglish  name  does  not  neces- 
eatily  mjij  British  maaofacture.  \Ve  are  infocmed  that  the 
King  baa  been  pleased  to  accept  a  copy  of  the  volmnOi 

Lectures  Srientifiqoes :  A  French  Rmdcr  (or  Sciesm  Stadsols. 
W.  0.  Htni<o<;,B  A.  (London  :  Ilmngton.)  190-1.  it. 
Students  desiring  to  acquire  a  knowledge  of  French  terms 
employed  in  seienco  will  find  this  rea<lcr  of  contidentble  aasia- 
tnnce,  bnt  it  is  unfononate  diet  the  glo«isary  is  inadequate  and 
not  always  sccurate.  The  book  contains  extracts  from  PaiKirs 
by  French  writora  on  Chemistry,  Thysics.  MalhcmulicB,  I'hysi- 
<ilopy  and  Ikitany.  The  (wssagcs  on  electrical  subjects  are 
antiquated,  dating  back  to  IS'JI  ;  but  this  is  partially  coni- 
punsated  by  the  inclusion  of  some  pages  mi  i.nliuni  atiri  raiiii) 
activity  iu  the  "  Chemistry  "  section.  French  chai-actoristics 
have  been  retaine^l  to  the  extoat  of  BtiS'apeUing  aomo  of  the 
namt"!  fi'iotcd  in  th»'-  book. 

Private  Houae  Electric  Ligbtinc-  Bj  FnEi.ERu-  H.  T*Ti.rtn. 
(London  :  Prrolrai  M»r»ha:;  A-  C  ■.)  Ir. 
This  is  a  us4:ful  little  work  for  the  amateur  ami  lliu  wiiejuuii, 
but  the  oniis«iou  of  an  imlex  detracts  from  its  value.  The  wimc 
remark  apfjiiei  to  the  lack  of  wirituj  tables.  The  work  i^ 
avowedly  uni  intended  for  tho«e  who  may  In;  8*ekin;<  to  aid 
th>  ir  technii-.il  know  led^'e  with  regard  to  electric  lighting. 

Fractic&l  Electrie  Licht  Fitting.    !>:  F.  c.  Ai  Ljuji .    (L^odun : 
WhiUaker  il  Co.)  on 

Tlic  hixth  edition  of  this  book  is  on  similar  lines  to  its  pre 
deces*or»  and  c.ills  for  little  comment.    It4  character  remains 
th»t  of  a  work  for  wiremvn,  tlitci  s  tVc,  all  explanations  beifl^ 
given  in  simple  language,  a4  free  from  tcehmcol  terOM  «•  IS 
consistent  with  the  obje«t  of  the  book. 


nmnAL  boohtt. 


At  a  ineeiinK  of  the  I'hvsical  Sociuiv,  lu'ld  in  tbc  rmidtfr  eiee- 
tricfd  labor^ory,  Univeraity  OoUsfs.  Harsh  Mth,  PnL  i.  H. 
royntinR,  F.R.H.,  fnndmt,  in  the  chair,  Itr.  IV.  0.  CUntaii  ftad  a 

"■Mo  am  tih*  Voltace  Ekt  Lv,  uf  aB  fimiM  lotuf 

Convertar' 

'i  ll.'  v  ihics  of  the  volt«^!0  mtios  tisiinily  giveci  for  an  invcrtt'd 
roiiirj  converter  make  no  hIImwhih  r  for  ihc  rem^tnace  of  the  armn- 
ture.  In  this  note  terra«  ilni'  i  )  ihv  r  iiVct  of  annatiire  rpsiMaiice 
art-  introduced  into  the  ordi  nary  thooroiical  equations.  The  reeultant 
\  otta^e  on  the  aliten]ata<enmait  side  is  fooad  to  be  less  than  that 
p;i-.  en  by  the  TMoal  nde.  Hie  eatotdation  Is  only  made  for  open* 
<  ircnit  eenihtoBS  en  the  abemate-ewmit  side. 
A  Paper 

"Ob  tto  Tkut  or  light  ftom  the  Sleetrio  Aie  vlife  THflag 

Power  Supplr,  ' 

was  read  by  Mr.  O.  B.  I'v^t.  Tlit  raper  nH-.i:'!^  thi'  n-^  slu  of 
experiments  oiade  ou  tilc  electnc  arc  with  the  fohawmg  objecu:  — 
(i*)  To  obtain  •  asrisa  of  ennes  tor  aUsniatim  and  ooalinootta 
aros  of  dlfftrent  lengftha  sbemag  die  niatiao  estwesn  the  insan 

sphericnl  enndlo  power  and  the  power  sui^icd  to  the  sie. 
(ii.)  To  couipnni  the  efficiencies  of  the  aJtcmatnif  and  oODtiaoeos 

arcs  under  difllrent  conditions  ot  arc  lenetli  and  power  mpply. 
The  aubji'ct  bein^  too  wide  to  den!  xvitTi  in  iU  entirely  xh* 
follonttirr  rr«triffroin  wr>r.»  imido:  —  The  carlions  us^*!  \vcr<' 
r.Ii.iiii.  (Imiik'ti'r  iiirii  (u(i(ii'i,i  :oid  lOinni.  solid  (lower),  lli'- 
lrei|uenc.v  of  the  aiternalirig  riirrcnt  wa>4  HO  cyc-len.  T^c  mean 
Bpherirol  candle  power  Wtt.-t  det'inunu-d  dinx'tly  by  nieanii  of 
an  intei^ating  photometer  dcscriUnl  by  the  antlior  in  a  Paper 
read  b«fore  the  Society  in  November,  1904.  Curves  c<>nnectin(;  the 
M.S.C.I'.  with  the  wutta  arn  givvu  for  eight  arc  lengths  varying; 
from  i\ria.  to  ^'n.,  lor  both  oontiauous  and  altamailing  eatiaiU. 
Tlwae  corves  are  fonnd  to  he  atraUhl  Unas  whieh  cot  the  axis  of 
watts  at  points  between  SOD  and  400  watts.  Altemato  and  eon' 
tinuous  current  curves  for  the  same  arc'lenxth  an  fonnd  to  meat 
iho  axi^  of  waits  in  the  luuue  point,  Bhowinj;  the  equalitv  of  the 
lo«sc«  by  dissipiitioii  of  energy  in  other  form»  than  that  of  Usbt. 
Fur  normal  arcdeii'^'1!i ^  ihc  i jtcmating-current  efficiency  i.*  about 
Iwo  tliirds  of  ibe  c'CHituiii  ■  i ni  !,  nt  i  tlieiency.  If  the  arc-len^fth  is 
rediif-wl  below  !itt.,  tin  a]i<  rrniiMi;  nirrent  curve  riHcs  towartl*  the 
fijritii.iiMUi  i'  .rri  nt  I'lii  vi'  ni  mi  iiri' length  of  about  ,;in,  the 

two  ellicicucie-  pranitaily  ci>nici«ie.  On  further  redneing  llie  arc- 
length  the  altemate  cnrrcnt  curve  rixex  above  the  continiioas-enneiu 
curve.  An  approximate  am4>siii  of  the  case  of  equal  eflidso^  is 
gi  ven«  tiie  results  of  whieh  givs  an  aro-kitgth  stanifav  le  thai  obtatawd 
experimentally.  '  ■'. 

Dr.  J.  A.  FLRMINO  eongntiilaiad  tha  aalher  aad  itMvsi  ie  the 
practical  value  uf  the  •xperfacBta.  Ths  ordinary  nntliod  tH  eoapsrint 
Urops  by  their  M.U.C.I'  was  uuscienlifir.  What  wa^  wanted  vsb  the 
total  flux  of  light  per  watt,  and  thia  iniportiuit  flgare  vat  ollsined  at 
once  by  the  intr-^rntlnjr  phittcitieter  usrd  hy  the  «tithof.  I'rof.  Fleming 
instanced  lli^  cu^v  ot  a  .Nctnst  lamp  aii'l  an  ord.imrj  cijlioo-filaroent 
hmp,  puiuling  vut  tbat  lire  ordinair  tesU  ind>cat«d  tiiat  the  Nsnilt 
lamp  was  twice  as  eOMsnt  ae  the  oidiaeijr  ISBV^  wlmcaas  a  ««e»pafi«oo 
of  the  toul  flax  per  watt  tbowsd  aa  laeriasMi  ellstsaar  in  th*  Narast 
lamp  of  only  2;^  |»  r  frnt 

Mr.  P.^TTKIiSON  pif  resBed  his  intsrenl  in  the  Pap<  r  uii.i  r.  ferred  to 
th«  photornetrical  «'orlt  at  prcwnt  Ixflng  carried  out  at  the  Nationat 
I'hytica)  Laboratory.  He  pointeU  out  that  the  variation  oi  tbs  light 
from  an  electric  arc  neceii.->ilat«d  a  Kroat  iiunibei  of  readincn  la  erdsr  to 
get  a  Mti«!.i  lorv  mean  vaJiir.  The  phohmstsr  osed  ths  aathsT  eslf 
iDt«i(rate<i  ihv  li^lu  io  one  plane,  aodit  vouM  bs  msrs  iatUit$tOI7  tJ 
iMtcgtat*  in  two  plaoes  Bdinht  angles  to  soe  anolbar 

A  Paper 

''On  the  Application  of  the  Cymometer  io  the  Meaaursment 

of  Co  Bfflciencies  of  Coupling  of  OsciUation  Xr&osfonners." 
was  read  bjr  Dr.  J.  A.  Flkmi.nu.  This  Paper  deahi  Arst  wtib  the 
latest  pattern  of  instnunent  called  by  the  author  a  eymamstsr, 
de'«l{(ned  for  the  maasurament  of  tbs  fio^Mnejr  of  efeotne  oecUlft- 
tion«,  and  also  the  length  of  lemy  electrie  waves.  It  sooaiitB  e«  a 
sliding  tubular  condenser,  con^iisting  of  two  bra>.s  l<lHf«.  -lepAratMl 
by  a  thin  ebonite  tube,  the  oiUer  tube  beini;  capable  of  ididing  "tl 
the  inner  tube.  Parallel  with  this  sliding  condenser  placed  an 
iiidnftnncc  coil  or  helix,  of  b«nt  copper  wire,  wound  on  an  rlionite 
lube.  Tlir  :i';ti  i  bta.iA  lube  of  the. ••liding  condenser  carrit's  a  collar, 
which  in  iimi  l  iunes  a  rod  with  a  crutch  at  the  end  reiting  iipnn 
ihe  indth  t  un  I  I  iF.  The  eircnit  of  the  iiirtrunjenl  is  complelcil  l>v 
n  i  .)j>i:j  i  h.ir  '.v  iiiil:  . mc  cud  of  tin  iiHluctance  coil  witli  the 

itiucr  surface  of  the  itiiding  condenser.  When  tlie  outtir  tube  of  the 
condenser  is  moved  by  an  insulating  bandlsi  the  same  ntoufln 
reduces  equally  the  capacity  of  the  coodsoser  and  ths  peitiMOl 
the  iiHtwfllanwt  sett  indnded  in  the  closwl  circuit.  Tlie  eireoit 
-tbsmiisn  conaista  of  a  vaiteUe  capacity  and  indncUnce  in  aerica. 
The  anther  calls  the  square  met  oi  the  pradnct  o<  the  capacity 
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and  inductance  in  auy  ptwition,  tho  oinUutwn  finmtaHt  at  the 
insiniment.  A  Kale  is  provided  (Mrikllel  with  the  indnctance  coil, 
on  which  i«  engniTed  the  owilLuion  ooaittant  and  the  corresponding 
frequencies  connected  therewith  by  th«  finmnlft  HmlliwJCL.  In 
tdditioa  10  ibia.  the  inetroment  is  pravMsd  viih  a  VMoam  tube, 
pntmbly  »  Umiu  Taooum,  wfaioh  U  «mmati»A  batwMo  the  laner 
uclaaleriaifiiM>«t|lM«andanMr.  11m  inatranuol  m  wad  in  llw 
following  uMiiaert— Tlw  «0!|if«r  bar  k  plnouil  parallel  and  near  to  a 
einniil  in  whioh  OMilhtidiU  Me  taking  pincp.  iind  the  handle  of  the 
inxtniiitent  is  moved, thus  varying  the oocillation  couttant,  until  the 
vacniini'tubc  glowa  most  brightly.  Under  these  cireuiuiitance*  iti» 
kno'vn  tlinl  thr-  rirciiit  of  tlie  cyiuotnetcr  i»  in  reeonance  with 
that  lit  thr  L  in-iut  bi'.iiii  teated,'  and  thvir  owiilulion  coniUantH 
art-  tln-ifc{ort  tin  h  itii<  .  lifiup  tKp  m-nh-  rnatUnK  Rives  llu-  product 
of  thp  cap«i:t'.  .irj.i  in.lnthiiui'  .>f  tin-  circuit  being  to»te<l. 
The  instnunent  s  uImj  protidcd  with  u  rectangular  wire  cimiit, 
the  inductance  of  which  k  luUMt.  If  IfaU  atoctul  is  joined  up  witi) 
any  unknown  capacity  and  OMnibthma  Mt  np  in  It,  tbe  eytnouieter 
OM)  In  used  as  above,  to  determine  the  product  of  capacity  and 
CO  in  the  circuit  being  tested,  and  the  inductance  l>eing 
,  the  cftpaeity  is,  tlieroforv,  known  aUo.  AgUD,  il  we  havo 
may  OMQktion  (fMiafonuer.  we  can  join  up  the  primary  and 
seeondarv  circuits,  so  as  to  inductively  oppose  or  aid  one  another. 
If  \vti  call  L  and  N  tlie  inductance  of  thv  primary  and  vccondary 
circuit  i*5v«p(-tttp|y  and  M  their  luutuni  inductance,  the  effective 
indnctani  i  s  1  ,  iiii  l  I.^  of  the  two  circuilx  joined  in  the  two  ways  are 
respcctivth  (jueu  bv  i.,  —  I.+"2M  f  N  ;  I.,—  1.  -  2M  +  N.  Hence  we 
have  M  ^  £,,  -  Lj  4  iind  I,  +  N  I;, -1^  2."  If,  thou,  cither  I.  or  N  is 
xt'parntel y  tuoitsuri'd,  nnd  if  thv  roiullant  imluctiuuti  of  the  compound 
circuit  is  uit'ii>^nn.-<1,  wv  can  And  the  ooefBoient  ot  coupling  M  \  I.N 
of  the  owilltUiun  IratuiloniMr.  TItv  InductMlce  of  any  circuit  can 
be  Mrertehml  for  tin  U||h>fk«i|iiMMq[  enirente  lijr  th«  eyiuonu  icr 
in  the  foilowing  luaonor :— The  eimut  to  be  tvted  u  joine^l  up  in 
scries  with  a  known  euMhy,  tuid  the  rcctangnlar  circuit  provided 
%vith  the  iniitniuienl.  Two  measurements  are  then  made :  (1)  When 
the  indiir  ^iiin  lo  b»'  ttwled  is  in^lmlnl  in  th?  cirriiit.  and  {'Zi  whon 
excluded  fruiii  it.  If  the  ohm  rM  il  osi  iihi^inii  eoMaCimts  under  the 
two  i-i-nnlUiiiii-i  111!'  c<iI!p<1  0,()j.  ihon  we  hav<  tlu'  t'lillnwiti^  expres- 
r-iun  (iir  till  iii:kn()»  n  imlti,  tmice  :— l.'«C),'  — <  >j-  I  -  Ti;*'  inscniluenl 
cMi  aIiv  ha  used  fur  iutiu>uring  the  oHcillatuni  cuiwtant  or  the 
frcqiivucy  in  an  open  oetcillating  circuit,  i^urh  as  that  of  a  wireless 
lcl«t(iaph  aerial,  uud  by  means  of  it  the  wave-length  which  is  being 
■out  out  bom  thoMitaleu  boiiMMin«diondiilm11wwMTO'l«utIi 
of  waves  being  reeelvnd  on  anj  urfatL  Tbe  imtrmMot  on  also 
be  (iiipluyt'd  to  unn1>  •  i>  compottiid  oorflfattian  taking  jtaca  iu  ft 
circuit  luid  detcruiin.  iKi  l  omponent  lie<|TwineieiL  It  time  mU  as 
all  tlci'lrinil  e<)uivuleiit  of  a  speetroi^cope. 

Dr.  W.  WATSON  expressed  biii  interest  in  the  papor,  and  said  that  lbs 
cymometer,  on  aecoont  of  its  Biiuplicity,  would  be  useful  for  Uaan- 
purposen.  He  asked  Dr.  Fleming  if  be  thought  that  any  of  tiio  nijomaiou^ 
resuIlD  whifb  bad  btan  obtained  in  deternuning  speoifie  indiietive 
capacity  faaitoda  laioWag  Ite  imMhI  liiiMMMlMMMtB  two  aiiaiiits 
might  be  dtie  lo  lltt  htt  thai  oiePtaUem  of  too  ditmat  bt^traneles 
weri'  induced  in  the  secoodsry  oireuit.  Pid  a  change  in  the  eoieflicient 
o(  <!ODpUDg  affeet  tbe  energy  IntiiHmittcd  to  a  secondary  oireuit  ? 

I'rol.  A.  W.  RRINOLD  said  that  the  secoraey  of  the  etperim<:nt3  de- 
pended opon  tlie  use  ol  Neon  tubes,  am!  he  t\.prr:3S.'d  the  hope  that,  ii 
wonld  soon  be  poiuble  to  obtain  them  tmsily.  lielemiijt  Ui  iha  Im\ 
eseillBtiona  in  a  cbmit  oentalnlog  eapaoity  and  induetaneo  iiiduwd  in  a 
neighbouring  eiteolt  oaelllations  of  two  disttnel  periods,  he  asked  l>r. 
Fleming  what  it  was  thst  ..!<'tcrmined  Uie  ernT^rirs  of  llir  two  ri'3c:lUti<nis 
He  also  asked  l.ixv.  vb<r.  mcuHariog  tbe  wrvc  kriL'th^  ol  waves  jv.ciiltDt 
on  un  lu-rinl,  tbe  Stttt  Uiat  iwo  oeciilations  were  necessarily  mdueed  m 
the  cymometer  affectetl  ttte  utility  ol  the  iDstroment. 

Mr.  A.  t'AMPBBf.1.  polnti-d  oot  that  ebonite  was  used  as  the  dleleetrie 
in  the  sliding  condenser,  and  asked  it  there  was  any  variation  in  tbe 
capacity  with  ehani;e  of  frequcnoT. 

l>ir  I'I.EMtNfi.  in  reply  to  Dr.  Wateotrs -[ucfHon .  saiil  that  inj.  ul.t/jdly 
i  frnrs  mit.'ht  r^'sult  in  employing  methods  inrolvinn  the  mutual  indu:tion 
ui  two  ciicuiWi  ior  the  determination  of  tipeoitic  induetivs  oapaoiuee  if  the 
ohaervcr  were  pot  aer|n»tnted  «lth  the  peculiarities  of  eoupled  etronlta 
and  higb-tre<|uci>cy  oMilatfon*.  The  Ksneral  theorem  involved  is  that 
if  tiMM  ba  too  oilWlits  oaeb  havina  induotanee  and  capacity,  and  oseilla- 
tlana  aia  lat  Of  one  circuit  by  dUruptlrtt  discharge  in  the  other,  then 
we  have  a  compound  oseiUation  Bel  up  in  tbu  e«i:'On<!Bry  circuit  wliieh 
may  be  resolved  into  tn'o  fiequcnci,iii  which  .ire  diffcrcint  from  the  (lec 
aatOMl  fiaODMMf  ol  eaab  cireoit  aeparatcly.  Ttie  theory  has  been  fully 
wolbadoMtf A.Obaib««k('<Wlad.Aan.dw»viik,"l«l»)L  liMWtkU 
it  were  assdmed  (hat  the  reanltlng  eseiUaOoa  In  the  aeooadary  eitooli, 
even  if  it  had  tbe  same  natural  period  as  the  primary,  was  a  single  o»vil. 
lation  of  the  same  period,  an  error  would  nndoubtnlly  be  mtdc.  ( iberbeek 
has  not  given  vxpressioDs  for  the  reepectirc  of  ihr  two  i5sci!lt» 

tioDB,  but  he  has  shown  that  the  two  ussilLttioni  h.ivc  dilTi-rcut 
damping.  The  coefficient  of  eoapling  deteruiuc^  the  rsspc^^tive  eDi.rgie^ 
of  tM  two  oaoillatiOOS,  bot  Dr  Fleming  said  be  had  not  yet  given  saffioient 
allaattNt  to  the  thaMetioal  .side  of  the  labjeet  to  be  able  lo  famish 
expressions  tor  the  enerKle*  of  the  two  osoillations.  In  reply  to  Prof. 
Keiaold,  he  said  that  it  the  mutual  inductance  between  the  aerial  wir« 
and  the  ctymomeiei  weta  lualt,  aa  il  was  ia  lha  eas«  U  (ha  inatnUMUl 


exlaled  In  the  aerial  net*  waa  no  enallea  of  daplioale  oeeillatiooe  In 
and  by  the  oymomeler  iL<)elf.  In  reply  to  Mr.  Campbell,  Dr.  Fleming 
said  that  It  had  been  shown  by  Prol.  j.  J.  Thomson  and  others  thai  lb* 
vnniiilJon  in  dielectric  constant  with  frer)ii<<ncy  was  very  small  or  even 
ahsemt  in  the  case  of  ebooit':'.  Thai  wav.  thr  rr.i^.nn  why  ebonite  was 
chosen  (or  tbe  dielectric  tube,  in  the  case  of  glass  there  Lb  a  large 
ohania  in  diekotris  oonatant  with  fraqoency.  As  regards  the  eom" 
memal  prodoetion  of  Keen  ^'aenora  lobee,  that  sabjeel  was  ensagieg  hia 
attention,  and  he  hoped  thej  might  soon  be  placed  on  the  market.  Tbe 
beautllul  preoeas  devised  by  Sir  .lames  Dewar  o(  abwirlting  tbe  oonimon 
ooneUtoantt  of  air  by  aoaoamt  etaaneel  at  low  lampscatuna  aoahlcd 
neaa  and  Mhui  to  bapnpand  fnm  tha  air  vithenl  imell  trantda. 


PARUAMENTARY  DITBIIIflBirCBe 


ELEOT&IO    UaHTING   BOUNDABT  DISPUTE. 
Wkvrriixii!  .»Nn  Walton  1  i  h  rini  l.ii.iii  iN<t  Hili.. 

This  bill  came  before  a  Committee  o:  ilie  IIuubc  of  Coinmoat.  prc  iJtd 
over  by  Mr.  .Kgt  Oardner.  on  Thttr*d,>y  \ah  n-wk 

BIr.  C.  B&OnAr<LAY.  K.O  tor  the  bill,  said  it  was  promoted  bv  itie 
Urban  Klaatrlc  Supply  Co.,  which  oMeined  a  Proviaiooal  Order  (oir  tbe 
(apply  of  alactricity  in  Weybridge  in  1900.  An  agi««nent  was  entered 
into  botwnen  1hf>  conn.-il  mid  the  company  ou  the  question  of  Tfricf,  th<' 
number  of  schrdulod  xtrcetr.  and  -ite  of  thr  f'tnerattnK  Ktaiiou.  In  I'lO^I. 
the  neigbbonrinj;  distriot  oounoil  o(  Wallon-OD-Thame»  oittaiued  an 
order  far  the  mtjlgtf  of  alaotriai^,  and  enterml  into  an  ii^^roomcnt  with 
the  Urban  KleSrie  8o|^ly  Oo.  (or  a  sopplv  of  cner;(.v.  To  (hia  the 
\Ve]tbrtd|!e  (Vjuncil  objected,  and  really,  tcchnicalh  t^r  c  lui^iiv  waa 
nimniittiog  a  Isult  in  supplying  eaergy  ouli^ido  Uoiiiii;.',j  uuhoat 
special  r^nxtnt  either  of  I'arUament  or  of  tbe  Uoaril  ol  Xrado.  Ttic 
UfurA  of  I'radr ,  (heretore.  warned  (he  company  on  the  point,  and  itavc 
six  montlis  in  which  to  maka  a  diflerent  arrangemeni.  Cousi^Qenlly,  in 
1903  tha  BofBltf  mmmf  tftHM  fee  a  mmalonal  Order  to  aafffly  ia 
Walton.  But  eten  Ada  waa  net  oaflWeBt  to  comply  with  Uw  Act  of 
and  the  Kleelric  Liphtfni;  Claases  Act  of  1889,  althoajh  it  would 
ha\<'  oiil  v  mcunt  that  thsn  wa:;  utte  company  supplying  in  two  districts 
with  two  orders,  tUi»  c.mii-  un4er  the  objootlon  that  they  were  as^oeiatici- 
themselves  wi»h  mr-ru'  nthcr  person  or  body,  whercuj  i;  wia  .i  lut  ;hM 
they  were  aasociating  tiieni&i.lres  with  theiuselve#.  Xpmti  Irom  this  the 
Weybridge  Cooneil  objeoteJ  on  the  groun<i  that  tor  the  eumpiuiy  to  esland 
its  area  was  in  direet  eontravenlion  of  the  agreement  which  he  had  referred 
to.  Hut  this  was  not  to.  and  thp  Buanl  of  Tmdij  ,-:r»nti-d  t  lio  Wfttt.  n  order 
and  Weybridge  did  iml  op[««f  thr  ccititirmation  ■>[  ihc  onl'-r.  Hut  an  B]'pli 
eation  to  July,  ItK'l.  nf  tlir  Weybridge  Urlian  District  Counuii  to  the 
Codltl  Nanltedin  an  ir.j  .nnioD  restraining  tbe  oompany  from  supplyinK 
Walton  Iran  (he  Wc/bctUgo  generating  station  until  the  oompany  km 
duly  liceoaad  (o  do  so  by  the  Hoard  of  Trade.  Tbe  oompany  thereupon 
creeled  tsmpomry  generating  plant  in  Walton,  and  had  promott'd  thla 
bill  to  remote  the  ilifhmlty  thus  cn!at<<d.  The  Weybridge  Cr1>an  T^istriet 
L\>urjcil  was  the  unij(  o^]_>ont  nt  t,)  Ihr  i>ii!. 

Mr.  i:  K.  unU'PEB,  ehalriuanjut  tlie  I  rban  Elcetric  Supply  Co.. 
corroborated  apawil^  ■la(a[WMill  aid  gave  general  partieolan  o(  the 
company's  wxwka.  The  aumail  of  amaqr  already  apeal  on  the  Wm- 
brS  l/»  w  orka  was  abool  MQyOOO.  BiiUMien  naa  aaeeonnt  oam  for  taa 
tuut'c :  >i>p!y  in  WafbcUga  only,  and  tbm  waaU  be  wfUent  ptaat  to 
supply  in  Walton. 

Croes-examioed  by  Mr.  H.  I.LOYli,  K.C,  for  Wryliridt;.'  I  rbati  l>.ttr;  t 
Council,  he  said  the  decj^uu  ui  .Mr.  .tustio*  Joyce  that  an  authority  hold- 
ing I'roviaional  Orders  tor  two  separate  diatnala  oonld  not  aapji^y  bath 
from  one  generaUag  station  in  either  of  the  two  dlstriela,  had  eome  aa  « 
bumh^hfll  t<i  many  Jcitens  of  undertakings  doing  this  very  thing  Kut  it 
wi>.~  <  niv  th>'  '((;cidFnt  that  the  position  ol  this  Reoerattii.;  suitjgn  m 
Weybridge  was  lome  distance  uwsy  from  tbe  Walton  boundary  that  pre- 
vented lihn  aapplying  in  both  areas  tram  the  one  station,  tor  Mr.  Jiisilce 
Joyce  bad  maae  it  elear  (hat  if  ibe  company  could  obtain  a  private  way- 
leave  they  oould  supply.  They  could  not  break  up  tbe  streets.  If  tha 
station  was  oo  (lie  Iwuadary  tlicy  would  do  it. 

But  your  station  is  not  on  tlu.-'booo<lary  and  w«  neei!  not  dtseusf  thn<  ' 
— But  we  can  move  our  station. 

Am  yon  eoaleniplatang  doing  (hat  I — Wo  majr  do  so  it  this  bill  is  not 


1  am  afinM  wa  diall  matt  again. 

Further  cross-examined  as  to  the  elfeet  ol  (ba  pOltara  now  asked  tor 
opon  the  pnrehaae  priee  of  (be  undertaking  in  Weybridge,  Hr.  Uripper  said 
iht  Weybridge  (Council  had  the  option  of  porchaaing  the  undertaking  10 
yt^ais  hence  us  a  going  eoncem,  bot  there  was  no  possibility  o(  their 
exerolaing  (hie  option  as,  in  tbe  opinion  ol  several  nembeia  of  tlte  Cooneil, 
tbe  Iioaal  Onnniinent  Board  would  not  taaoMoa  tha  lanv  atna— aboitt 
<UI04MM-«biah  wonld  be  reqoired.  the  tataaMa  vataa  of  tbe  dlatadei  being 
under  £70  000.  In  any  case  the  value  would  not  be  increased  because 
tb<^  Cnuncil  would  only  buy  the  Weybridge  undertaking.  It  the  under. 
tiikliiK  o<  tlie  oompany  in  Vv'ultnn  piirehas^d  A'i  wefl,  \hn  Weybridge 
C.Miiicil  would  be  entitloi  to  supply  m  Walton  and  tliu-  l-e  competi-iated 
far  the  higher  priee  whicli  would  hare  to  be  paid.  II  the  Weybridge 
Coundl  only  ptnebaaed  the  andartaUiw  in  tbanr  diaKMk  tbe  aoBvuy 
would  be  glad  to  Mnd  ttanadvea  to  taba  power  In  biiXii  far  WaUen,  on 

urbltriitLLiti  term®.. 

Mi.  .\.  ."i.  C.^MI  BEI.L  SWINTON  .,ti  1  l.in.l.  K  1  h\\  u:  the  Wcit- 
miuster  Electlie  £»upply  Ciotporatioii,  gave  evidenoe  of  the  eeunoiay  and 
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firideaeo  wc.»  tiieu  atlk-d  Jiom  Waiioo  in  (ftvoiir  of  t)ie  bill. 

'Of  'be  Wcjbridt'c  I  rbaii  District  Council  aRalnst  the  bill 
WM  UiM  the  propOBftl  was  a  conlravonlion  of  the  afiroejuent  botweeii 
them  and  (he  frUan  El«tn  :  S  upply  Co. 

The  CH.\IKM.\X.  Aiib,  ,.t  r»il,nK  upon  the  pronoltn  ta  npl v.  mid 
tn*  CgnmilU'C  r.  un.l  ill,'  jii.  nmli;e  of  ih^  Kill  proved. 


SWAHSBA  OOAMKAIION  BILL. 

Ob  Manb  Msl  tKis  Ml  cwm  InllaM  «  CoutniUio  or  the  Ilou»'  of 

CummonH,  of  whith  Mr.  Stevenson  im  IIm  Cbaincian. 

Mr.  11.  LLOYli,  K.C..  (or  Uie  promoMrs,  Mid  the  isiiin  i.bject  o(  the 
Iramway  |K>rtion  of  the  hill  was  to  suiwraode  theproiiHiousof  the  Kwunsca 
Tratowava  Ai  l  of  1>*j*2  a«  lo  puithase  b/  the  Coriwraliun  of  Sw»iiaca  of 


1-; 


inifer  the  Trftmnays  Act  of  IHIO.  the  i>unipuny  was  th*  omier  tor  21 
I  urn     In  Hhj,  however,  the  cunipany  secure*!  a  nvw  Hill  antborisiDg 
ffffipf  tfainw\tyj  uid  lo  incorporate  the 
.;l   i'l  -i"   far   as  the  piirchaso 
that  Act  weiis   liuiuil   I./   itit  Act  of   iHi*'.!.     rr«>:ti(:»Jly  bpoakinK, 
tlw  TMintioo  of  thesi'  terin.H  vt-tc  that  tlie  SwaasM  Curporation  ahonld 
be  «mllM  to  purchajic  all  thv  lineat  of  tbo  eompuy  after  a  period 
of  ai  year*  Irf-m  the  duto  of  the  ounstmctioa  of  tlio  tramways  authorised 
;inil' r  '.In-  1'^'^.' Ai't.    Aft«r  then  the  comiidiny  w*«  to  be  grajitul  a  Ivaso 
for  a  further 'Jl  years.    This  period  for  purchaw  expired  in  l<JOii.  and 
certAinly  at  the  time  of  thepa.^sinx  of  the  IHH'J  Act  the  opinion  of  all  the 
parties  ooni^ernHl  vtaa  that  the  Coriwratioo  uhonld,  as  he  had  &aid,  be 
eoablci)  to  pun^haav  the  Jinc«  at  thatdalm.   Tbo  draftiug  of  the  ilaute, 
howttvT.  had  not  boon  vhut  it  •honld  have  been,  and,  con^'ijuently.  some 
lrouIi!o  i.a  l  iri  •  ii  l.'tvreeD  the  promoterii  of  the  bill  and  the  tramway 
curep.iii  ■ .  nhii:)!        tiie  only  opponent  to  lhi<  part  of  the  bill.    Up  to 
IH'JI  there  bad  been  no  difliculty,  but  sub.sivpiently  a  ohn- >  ii:nr  cmer 
the  oomMtay  After  the  m«jorily'of  the  shares  were  pu;.  Im -c  i  b  ,-  tli- 
Britinh  Eloctrif  Traction  Co.     The  advisers  of  the  lir.tirj.  LWinc 
Traciion  Co  had  taken  the  trouble  to  see  whether  they  oould  not 
put  some  dilTereat  interpretation  upon  the  clause  rvlatint;  to  purcluise  in 
the  !^^-2  .V  t  in  «pite  of  the  fact  thDt  the  opinion  of  the  Sw.in  <■,,  Tr  im 
w»i  ,  C,  -,  liiKuvorji,  sworn  in  <".i:l.-ri/e  at  the  time  Uie         \.  i  v.i-. 
panned,  was  tiK-  opiatoB  be  liad  oxpreKBcd  above  an  being  held  by  iin 
awMUW  OatfMwma.  Vbm  ^imw  o<  the  tnunwajrt  company  now,  b  ■ 
tftr,  waa  tlmt  born  the  end  of  31  yaait  (rolu  the  date  of  the  1-^^:; 
Act  the  Corporation  rould  purcha:i«  certain  UOM which  wwe  to  bo  leaded 
ogam  to  the  company  ;  tliat  durioK  the  cnUMnMol  that  lease  no  further 
lini>«  were-  to       i<'jr; 'juned,  but  alt<  r  the  expiration  of  it  certain  other 
lines  pt^iiM  ii'  111  .|.iiri  <1,  and  t-o  on  iintil        v.huii  ;.f  the  undertaking 
vt  tbc  eumpuny  had  been  taken  okor  hj  the  CvrpuratiaD  and  K^aied 
bMk  lo  thi  wmpuiir.  U  tiiib  opinion  wm  to  be  MOtpiad,  tbe  Corpora- 
tian  wiatd  not  be  alkte  to  alMolutidy  acijulre  (he  undertaUng  of  tite  t-om 
puny  till  lf)0;i.  An  tioon  »*  U  wa,-*  known  tliat  the  tnimway  «oiji|any  took  thin 
vii^n  thu  Curiwratiun  ajiplivd  (u  the  Court  of  Chancery  to  havo  the  point 
cleared  up,  nnd  Iho  dMision  went  ni -Ain  f  lbs  ('or]>jration.  Obviously, 
it  wni-  a  ijuoiition  of  bad  draft  n^-.  .u  J  tin:  Corporation  had  prnoiotod 
thia  bill  to  repeal  the  aections  of  tbe  tramway  Ck>mpiaojr'*  Aet  of  ixni, 
mat  anbsUtitte  »  obtuae  hitviiic  (he  iMBe  efleiK  but  aem  elMriy  worded' 
It  «M  tkropoMd  in  tbe  bill,  UMtelore,  ttutl  the  OorpnntlUm  libimld  aor,uirc 
the  iinrlertaltiot;  of  t}io  Swanitea  ooiii|>any  by  nolicv  within  nix  month!;  <>f 
Feb       190*i,or  within  six  months  of  the  expirittiim  of  every  subut^ijui  i.; 
eevcn  years.    The  piuchaae  wjl3  to  be  oiailu  under  sc?'  ii  i>?  t!i(  'I  rum- 
wuys  Act  of  1470,  and  theunderlakint,-  would  U-  ro-lca  -  il  ;  •  ili  •  n  ^ny. 
I'liu  bill  further  took  powersi  lo  borrow  a  iullicieut  .-luui  of  money  to 
ewmi^lele  th«  purchase,  such  aum  to  be  repaid  withw  M  jean. 

Mr.  THOMAH,  town  derk  of  Swuntea,  gnvo  evid4Mee  to  the  elfeot  that 
the  rvaaoD  whj*  '.hi-  C  ir|»>'.rafion  ltd  not  opi^rte  the  oompauv'a  bill  of 
\'-^J  wa»  the  ..  ■.i.-i.jiic'  d  ilj.j  i-iij.  i  i.-tnl  the  whole  of  ih«  under 

taking  would  eonie  into  the  Cj>r|K>tutioii  a  hands  21  vears  after  the 
Bompletion  ol  the  line  aulhorlNod  by  that  net 

Mr  BALFOl'It  BKOWMO,  K f  ,  who  addu-.Be.l  tlw  (  ommitlee  for  the 
mmwaya  company,  euid  the  whole  point  eaiue  down  to  the  fact  that  the 
Corpontion  totk  one  view  and  the  lompeny  another  of  the  purchase 
•iniise  of  the  liv*2  \fX  uini  th.it  the  rlitii-.ci-ry  Cilial  iqihi-ld  the  view  of 
the  com  pan  v 

Mr  liMLbU  UAUCKB,  on  behaif  of  the  British  Kiectrio  Traction  i  o  , 
MMlMI  IIm CiMllaitIca  hit  eompaar  had  not  pi)reli««ed  the  wboln  of  the 
(barn  of  the  Smnaia  Tmmwaya  and  Improvrmrnt!)  Co.  on  the  vti  i  n  jih 

of  (he  clause  in  dispute 

The  cn.VIJiMA.N,  after  the  Committee  hid  ecni«ulted  in  p/iv^ut'. 
declared  the  prgambli-  di"  u'.:  ii  >t  pr>ved.tliui  uphaldiag  tbeaeeision 
ot  the  Ooitrt  of  Cbac  >  :  v 


C_roB>i.examined  by  Mr  VESKV  KNO.X  on  bclioJf  of  several  looat 
authuritiee,  Wituees  aaid  be  was  one  of  the  oonsultin*  engineem  to  the 
(-■ndcrKround  Electric  Hail w«  Ci.  orLi.-Miiu,  who.'W  generating  staUon 
at  s-itxad  bad  cost  £1.:Hhm.ii,i  (,„  ,  ,;  Muiik-.v.  He  hod  not  compatwl 
llie  coat  per  kilowatt  therewith  the  cost  per  kilowatt  of  the  proposed 
-  -  AuiofMt^  It  we*  mtwh  hisher.  but  be  did  not  con.^ider 
tioiw  w«te  ~ 


•latioD*. 

tbe  two  stal 


LOHDON  EU^TBIO  POWSE  BILLS. 

AuiifMHTiuTivt:  Covtm  ov  Loxbox  axi»  Dihtrkt  Blbitbk 

POVBB  BOL. 
itfumfnjp,  thrdi  S!7, 
Earl  Campi  rdown' ;  Committee  of  thi>  tlonv  of  Lords  Neaoied  con- 

^iideration  of  thix  bill. 

Sir  ALEXANDlil!  BIXNIE,  called  on  Uhalf  of  the  promoiu.s, 
fixprcsaed  the  opinion  that  the  loutc  of  the  lioj;  iniini  wiik  oim  whieh 
eronMteodto  the  miniinam  inconvenience.  The  u'recl'-  most  crowded 
with  pipe*  and  wir* .  had  imvn  avoided  to  it  liii  jic  extent.  Tlic  method 
piopir  rd  h_v  thr  promulei-,  nould  |iiev<  ii',  ihe  ..  .nlmual  bieakitlS  np  of 
Uli  kiii  i  ti^.  He  h^i  eor.>.  into  iliv  etUniate^  for  Und  aud  gunetalinfr 
-station  foupdotiona  and  eon»id«red  them,  if  anyUiine.  too  hifh. 


lout  w«te  wmpiraMe.  For  in.itanee.  the  turfja^'eneratorv 
were  not  so  huge  as  was  intended  bv  the  promoteiF.  n..r  wcie  the* 
niiiiiu/.icturH  by  Messrs.  Parsons. 

Mr.  A.STBNNI.Nfi,  .survern  , ,  ,1!,  , ,.  J  ..he  estimateeforflit  land  if  thi' 
nreeowtch,  WestHamandi  iilli.itii;in-:iMl;iii;  UAtions  in  the  bill  wet.  iiu- 
ample.  He  was  of  Uie  opinion  that  the  promoter*  ehonid  be  nloeed  omier 
the  name  exemption  from  the  fjOOdOB  flolidlllf  AaH  u  WM  WW  OBtored 
by  the  Londoa  gas  companies  The  faet  that  the  baUdi^fe  woold  be  of 
iron  ami  fmrlyr'H  i-i-il.a.  !  irrJ.-rH  the  application  of  U)e  Building  Acts 
•.11111,  .  (  s^nrv  H.  bel.cvcl  ilim  I .ot's  Itood  generating  utation  of  the 
I  nderground  Eieciric  Boilwaya  Co.  of  London  w:i .  cM-n-pl.  1  froni  the 
Boildijlg  AoIi.  The  only  reason  the  promoter  as^i  .l  r  r  t  ii-  .-i.  u.[.'.i  m 
was  that  the  Londoo  County  Council  would  have  to  Bj,pru-.a  tlic  j>l«oi). 
Ue  admut«d  that  generating  staUons  were  treated  aa  special  buildings 
under  the  Building  Acts,  anti  as  such  were  liable  to  special  provlsioiif, 
firi.l  fiiit  to  the  general  prjvi^i.ri-,  nf  the  ^rt=. 

Mr  (  .  II,  MERZ  wiiE  iccnllfii  ii:;  1,1  ihc  fu-  r  ju  which  bad  determineil 
Uie  delinition  of  the  area.  Uenerally  speaking  they  had  token  i  ^i^lit  ,if 
10  iniloB  fran  thaMoerating  sutions.  Aslottie  inclusion  of  CI;;  ;,  1:  n  .i 
Bromley  «a«  on  the  soutli  of  Chialehur»t,  and  in  order  to  nunpir  in 
Bromley  they  might  have  to  lay  a  main  through  Chislehurat,  and  the 
Bromley  C«mpany,  which  supplied  m  Cbislehorst,  did  not  object.  With 
rn-TiH  to  the  line  separatinp  t?:fi  iinlintri.il  iintl  non  imiii  Irfu'  areits,  thia 
drawn  at  the  point  where  the  fae;  iii.i,,ti,  .\llv  ,:r'.,.;.^,i  to  csist. 
Citws-examiucd  t  The  inclusion  of  (  faijilehunt  in  the  luiiueii  iai  area  was 
to  sum^y  Ifaa  Bramlay  Boml  Uiatriel,  which  was  a  possible  area  for  th« 
erectiao  oifBelorlea.  Futther,  it  wag  iijipo«Kiblo  to  split  up  thearea  into 
l.iis  nf  indn5tTial  and  bits  of  non-industrial. 

.Mr  I  ;;i:k.M.\X,  K.C,  aske^l  Mr  Merx  for  a  eopy  of  the  Home  OSea 
return  rtl.i,!  iil-  to  fsd  -riea  referred  to  in  his  previous  evidence.  An 
application  :  u  l  I  ten  u  a  le  lo  the  Home  Oflioe  for  this,  and  the  reply 
received  hiul  been  that  the  only  letom  ol  the  kind  in  exiatenoe  wa«  a 
conlidentiiil  one  which  eoald  not  bo  iaw,  aad  om  whigb  owbt  Mt  to 
hare  been  made  publEo. 

'If  ME!!/,  laid  he  had  obtjiincd  tlia  information  from  the  Ilome 
u.'hc.  ,  ulir  i;  was  preparing  ritati&tica  in  connection  with  the  Beport  of 
the  Royal  Commission  on  l.nrAon  Tfatfii  \11  the  information  he  hud 
re«ei»ed  had  not.  however,  iie,;ii  u.st  ,l      th,  p  npoge  of  hia  evidence. 

Tbe  CHAIRMAN  said  tiiai  wluucver  inlormotion  Mr.  ken  bad 
received  must  be  alaaad  at  tbo  diaaoatl  ol  tfao  oaMmnto. 

The  Hon.  J.  D.TmoBBALD  intimated  that  tbfai  eooclnded  the  oaee 
for  the  promoters. 

The  cose  for  the  opponitioa  was  then  oiwucd  by 

Ml.  BAMTl  XEVII.LE.  K.C.  on  behalf  of  the  followin;;  nine  deellia 
supply  eompaiih'.-*  which  ha4l  presented  a  joint  |«tilion  i  -Broiutrloo  * 
Ken ,inj.'ton  Co.,  < 'hariiiK Cro.Hit  .1  Strand  Co..  Chel»e;>  Co.,  London  flcctrie 
Supply  Co.,  Metro|K>litin  Eleclri .  Supply  Co.,  ."^t.  James'  A  Pall  Mall  Co., 
South  rx>ndoti  Co.,  South  MetrojJoUta'n  Kiaetno  Light  il  Ivwer  Co.. 
WeJtminstor  Co. 

C  iiiturl  said  he  did  not  propo^  to  deal  with  tbe  erideOfl<  of  the  pro- 

M,ntf  r.  but  til  ccmfiot  hf:u-.el;  th,  policy  of  the  bill.  His  cmpanies 
1)  i,J  o\ti. n.Ji  I  ,  .nic  t>,(>oii,<icii  i,,„ji,  theii  nndertikingi,  and  thccouu  n- 
tion  he  hod  to  submit  win-  that  under  the  Klcclric  l.iohlnig  Acts  of  l-^-*  ' 
Its  UMNlo^lr  was  intcndeil.  but  that  compeliiion  lioulj  1»: 
allowed.  The  eompetltion.  however,  wiu  more  or  kas  of  a  d«alood 
character,  vu...  between  holders  of  Provisional  Ordart.  The  eoaipditlun 
threatened  by  the  bill  waa  not  a  competition  wbleb  was  in  any  Sense  the 
competition  contemplaUid  at  the  time  of  the  passtnif  o?  the  18(i2  .\ci,  but 
one  quite  dilTerent  and  of  a  much  more  serioui  cl.m .  ct.  i  The  pti- 
motets  were  asking  to  be  placed  on  an  entirely  diilerent  fo-ilins  (o  th- 
pivncnt  nndaitakailL  and  sut«l  that  by  b.  in-  allowed  ceiliiin  privileges 
they  would  be  able  lo  supply  electrical  enetfy  at  a  rcr)-  cheap  mtc.  In 
fact  they  mked  tc  br  ^hmle  the  spoilt  ehildnin  ol  the  leaiilatate  without 
reganl  to  thr  -  xpL-tj  t;tur-  ,f  the  shareholders  of  the  exinling  ompanies. 
Alter  recounting  the  dilhculties  un,l,  r  t?ii-  Tii?  A,  t.  Mi  Xw,  ille  took  up 
Mr.  Meri'ft  BU/-e»tion»  ai  to  the  "lu,:  ,jf  .iexel  pm  i:t  ,,f  tin!  ,  |,  striciU 
industry  iu  l^oodon.  He  admitted  that  we  were  more  backward  in  I.oudon 
than  in  moetpfaMeai  bnt  Ihit  wa«  not  to  mtneU  tlie  fault  of  the  eom- 
paiiieK  as  to  the  diallka  ot  tnanalactitrer*  lo  serap  their  existing  plant 
until  it  wa=  worn  out  or  needed  renewal  The  present  ele,-liie;it  basineis 
in  London  wa.i  tlie  growth  of  .-i  few  years;  in  fact,  the  demuid  lor 
electricity  in  Umdon  hail  Increased  by  kajis  and  liounds  during  the  last 
year  or  two.  The  rleetric  supply  companies  now  iapplied  L'7,"<0tj,(>JO 
uniti  per  annnm  fnt  power  purposes,  whieh  wo(k«d out  at  T.Sil  anitf  pet 
l.iiiH.i  head  of  popuiatiaawbieh  wa(betiartbaatheaap{iiyjier  1,000 head 
of  the  population  in  Birmingham,  Sheffield,  Glaagow,  Manebeilir  and 
Kdinbur^'h.  The  conditions  as  lo  pun-hose  placed  upon  all  the  existing 
electric  supply  oullioritie*  were  mo,t  im(urUiit  from  the  liuancial  point, 
of  view.  They  bad  eithri-  -  rc.ir  ?  tht-ir  undertaking;  as  leawholds.  an.l 
divide  their  protiti  rogsi  lo  ,1  tin  (.><!t  that  they  came  to  an  end  aiier 
12  year&^an  imposaibio  potiition  havic),-  regud  U>  the  raising  ot  eiUa 
capital  near  the  end  of  tbo  torm — OF  tbar  mnst  nrovtde  a  Mwtrtg  load  to 
replauc  the  cipilal. 

The  CH.\lltM.\K  ;  ,'Vre  you  not  purcltn.-ied  aa  agoiagOOIMttBf 
Mr.  NKVII.LK  :  No.   The  term^  are  ul  tbe  IbM  vSoe  el  OBT  vadaT' 
taking  without  any  allowance  for  Koodwill 

ContinuiiiK-.  Counnel  raiil  thut  tin  ,li  rl,  n  i-  luthetla  paid  by  all  the 
ateetric  «appiy  comiMOiei  in  liondou  had  averted  ;Ust  4  iJ«r  cent.,  oud 
iheTtwareanlf-dtijannortbeirperiodlettniiciplfiid.  Haftaf 


Digitized  by  Google 


XBE  BUKfTBICIAN.  HABOH  81,  1905. 


973 


teplMmg  Um  buiuntss  on  a  very  much  hrttrr  biieia  limn  buherto.  the 
oompfulim  were  confronied  with  compilitiou  (roio  a  ul-w  company  seek 
ing  to  reap  Ibe  b^  nclU  ol  all  their  exertion*  b;  wkinK  (or  eaaitr  tetinn 
tbut  bad  ever  been  granted  b«lore.  As  an  inslancv  that  hitherto  it  ha'l 
ogl^fKlllflBtOTtiaiBflt  liw  luMMira  Ihrt  nun  electric  compuniet  In 
IitoAea  itoaM  btpnt  wtar  btUar  condMoMtlimn  tho  old  onea  he  might 
mtnlion  that  all  uroviaional  oiJera  would  eijiirc  at  iht  aanii-  liroo  viz..  'i<> 
ytmn  faenc« — to  that  the  later  pri'vi^iomi;  Dnicin  Imii  a  much  loss  pttiod 
than  I  J  years.  Morwvtr,  thirc  was  nn  prcc<  ii<  nt  fur  a.  jxjuer  bill  covering 
an  iiie'u  ■..luob  wa>i  jiraciioally  wholly  provided  with  (iMtrical  suppljr ; 
luither,  it  had  been  the  rule  to  exclude  all  large  towna  from  tb«  ftrcM  o( 
power  companiea.  U  waa  trm  lliat  BrLstol  was  included  in  the  are*  ol  a 
wwcr  eonpain;.  but  in  lfa*t  cane  thftf  was  baidly  another  aathorieed 
ili-  tnbutnr  ii)  the  whi'le  arcn.  a  far  different  condition  ol  things  to  that 
obtaihiri;  h.  r.-  I  B;^ain,  w»6  it  fair  that  the  promot*rB'  geueratinK 
atatioDs  rhotild  Ix-  cti-mpi  Irom  the  London  Boildln^i  Acta,  when  ftll  the 
exiitiiig  atations  were  Hubjeot  to  them,  ft  CmI  whith  bad  |1mmI  lh«  OMl- 
Moias  at  a  great  expense.  Farther,  all  the  nlttlDR  aathotittM  were 
itami  to  aupply  anjooe  who  wiabed  for  a  npplr,  to*  only  limitation 
Mdc  that  the;  should  pay  at  lea«t  IS*.  *i-  per  quarter  Neither  could 
the  companies  k'v  preference  a«  to  priri- 1'>  any  ron-uiv.cT  coiiipan  d  with 
any  other  consumi'r  under  -iinil.ir  con;l  ■.win  .  Wilh  ri  ;-'iiii  tu  tli-  lu-iv: 
mum  pricee  hi  the  bill,  they  were  so  hodgod  round  with  protective  clauses 
tlHt  tM  alivi  ol  thMB  WW  parfMIr  nugatory.  Ker  iMlMioib  Mw  eupply 
to  a  paw  MMoaMr  ntolnd  IMi  inlo  a  question  ol  iriw  coaU  supply 
ohwijiillt  The  (at't  that  the  aktlhori-'«ed  di'<tributor's  ooosent  vraii  rea»on 
■Hy  or  vnreaAonably  withheld  could  not  cmiie  uitliin  the  parvicw  of  the 
arbitrator,  and  leaUy  it  was  iti-litutinK  an  cxpcnBivp  arbitration  to 
di  u-rniinr  a  niutli  r  which  the  eonsunicr  could  ntltle  for  hiuiaelf— viz... 
who  could  supply  the  cheapest.  \Vith  regard  to  supply  to  authorised 
lliwlltllnfctrt  tVf  ^tfpilTfnVf  ~*°  togoloarbilraticn  snd  bylhelist  of 
■attm  whioh  mw  to  to  ntored  to  the  arbitiatoi  the  schedule  price 
want  to  batakw  into  •Mom.udttwailiiUator  had  to  At  the  price. 

•nwBon.BTAM  0BUITBBI8  mUI  tUa  mw  not  Iba  iaMMiM  nf  the 
proinolers. 

Mr.  NKYILLK  said  this  wa<>  the  iiitrrpretation  which  lie  put  upon  the 
clause,  and,  fuither.  there  had  to  be  a  vonlrsci  (or  seven  years,  plus 
40  per  cent,  on  the  eapilai  outhty.  AHtber.  the  sunt*  paid  In  this  way 
as  rental  were  not  to  be  taken  into  ■wwuit  in  determining  the  sliding 
scale  of  dividends  Therefore  a  eonnnmer  mipht  b»>  paying  to  the  oom- 
|)»ny  a  total  price  per  unit  far  abovi'  the  ai:tuiil  |irice  per  unit,  and  so  the 
company  could  imj  a  higher  dividand  than  tliey  were  actually  entitled  tJ. 
The  pronwtera  were  Iiill/  aUea  to  Iht  UM  Itaal  tiugr  eonid  pWt  ami 
ehoote  their  coMoraers,  feaeaoM  llr,  Perranll  In  Me  evidfiiee  bed 
admitted  it.  What  thr  promolan  really  hoped  to  do  was  t.i  oast  all  the 
eaistin^'  auth<  ritic:  (lom  getMntuif  electricity. 

Tht  I'H.MIIM  AN  :  Thai  it  nllw  a  ftiong  wocd  to  Die,  bnt  in  the  main 
tiieii  lu  Mppbtnt  aU  Ilia  pMMl  utattokan.  I4»ii«ltbink 

they  will  deuy  th«l. 

Han.  KVAH  OBASTEBIB :  A«  pnMatnnr.  yML 

Mr.  MEVIUjB.  eontinuing.  mSA  this  emild  remit  la  (heir  abtaiuing  a 
Rlono])oly.  .Ill  the  proifnt  authorities  would  be  :^.|U(t(vrd  out  from 
i;eoeratin«  rurtcnt  and  would  be  deinndent  upon  tin  proiiiolcrb  fur  it 
supply.  Was  that  a  doirah'e  - tate  of  thicgs '.'  VVhtri  this  was  arrived 
at,  very  little  would  1<  h, m  1 1>!  0  T'ld.  per  unit,  and  there  would  no  doubt 
be  a  liie  in  price  wiilim  the  liuiit*  of  the  bill.  It  was  inconceivable  that 
a  fcoond  power  company  wootd  be  authorised  for  Lgndwi.  and  thus  the 
promotrn  would  be  oneeootiolUog  triot.  without  any  oompctiiion  what 
ever.  HoppOKlng  i1>k  •anj.'uine  hopes  of  Mr.  Mi  rx  were  no;  renllie.!,  a 
vny  great  deni  of  harm  would  have  been  done  to  the  pi,  i  nt  autliuntii 
If  oaly  9  per  cent,  of  the  largeat  consumeis  ol  the  existing  coiuponicii 
wen  abatnclad  (hen  tmaU  to  a     per  cent,  reduction  ia  total  MM. 

Han.BVAM  CHAItTBBIB  tald  the  promoters  were  <|aita  willing  lo  cut 
onllha  aeetioinof  the  bill  ginng  them  power  to  stupfdy  public  lighting  direct, 
htll  as  this  placed  an  obligation  upon  the  proniotnra  be  Uiought  the  pub 
lin  liKhting  author itii  >  Mhonld  he  head  before  tbia  eoune  wt»  adopted. 

Some  discu.'u.lun  In  r<'  UKik  plaM  »S  tO  the  powm  ot  Um  ftOMlttt  to 
di^tiibute.    At  the  end. 

Mr  NEVILL  K  said  that  the  pTOBOterB, under  the  olaaia  at  ilia  IKU 

giving  the  power  to  apply  (or  Ol  take  a  Moafer  of  ProviiAoaal  Orden, 
would  be  able  by  Ibii  meani  to  eecure  dlKtrihtiting  powers,  and  to  show 
that  they  took  this  ^rriously  he  had  only  lo  fioint  to  the  fact  that  they 
asked  (or  the  (ull  i»'i:n.l  rt  I'J  yeain  before  any  sm  h  I'rovlBioiia!  (»rder« 
could  l)c  puiclhi'i  1,  I  i-ilif-  ulli  the  demand  which  the  pruniulii  -  li^id 
shown  to  exist,  counncl  said  lliat  only  one  instance  bad  b«cn  <|uoted  as 
nM  haTing  been  dealt  with,  and  thia  was  for  a  unall  crane  at  Meesrs. 
Nlglitinpue's,  whicAi  would  have  bronchi  in  a  revenue  of  about  £10  or 
fl'Jayear.  That  had  been  left  iinsellled,  becans'  Mr  Ni),'blinga]e  had 
di«l.  but  a  contract  had  been  ncttlixl  wilhliKturre  -nr  In  fact  the  view 
tiikeii  hv  the  proiiioter-i  of  the  capacities  ol  the  existing  i  oinpaiiiee  was  a 
very  uniair  and  one  .sided  one,  and  this  he  hoped  to  prove  by  his  vvidmeei. 

Mr.  H.  C'i>N.\CHI''.H.  i/'-neral  manager  of  the  Metropolitan  Kleetrie 
Snp^ OOi.,  ftrst  Kivve  in  dela.l  the  \iMt=i  ot  the rctjii'tration  n(  the  various 
eleetnB mpply  companies  m  I.,>niliMi.  ttvether  smiIj  the  datii  it  which 
they  commenced  -iipplv  Thi  eajlie»l  was  the  CheUea  Co.,  which 
ohtiincil  a  I'lo-.  i  mcshuI  i  'rder  in  1>hi;,  The  ;  tal  mi'Ji.  rised  eapit^il  o;  the 
nine  companies  refermi  to  above  was  £ll.Sy'.),U<H) ,  the  amount  i  xiM-ndi'd 
to  December  SI  iMt  «a  £7,0118,000,  ud  tha  eapilal  whhli  the  conipanire 
could  stltl  lahw  was  abant  £8,000,000.  Tke  tot^  aalhmriMd  capital  of 
tha  vkoto  tt  the  Loudon  companies  was  £n,'iS0,4tlO,  and  the  amount 
tlptlriM  at  Dec.  n,  I'JOi,  was  £r.MU.00O.  The  authorised  capital  of 
the  companies  outside  London  was  i'i^VJ.vNI,  and  the  capital  eifendiluro 
H2l.  >\7  Ti.e  Iftal  iuthi:riUeE  in  Luud^iii  had  spent  about  i  V' •pO.imiu, 
and  th<s  local  aalhurities  outside  London  about  i;2,C(M,0UO,  and  the  total 
)  la  Uw  anae  ot  tha  Adauaialnthra  Cwatg  of  Lendum  Com* 


pany's  hill  on  electric  supply  was  £30.000,000,  irrespeetiw  of  tramways, 
up  to  l)-.e  end  o(  la-t  year  The  ejipenditure  was  increasing  at  the  rate 
of  about  12  UMi.nco  ^«  r  v.  ir  With  regard  to  the  BtalutLny  i.hh>;ations 
of  the  electric  nupply  companies  of  Loudon,  witness  explained  lb»t  in 
each  caaa  Ihtm  ma  a  OMipalMiy  ana  to  wliMi  witafai  Mnato  mn 
named  whaia  naiBs  had  to  ba  lidd  wkatiiar  <htN  lw4  boM  a  4«mbI  for 
a  supply  or  not,  and  outside  this  compulsory  area  the  company  aniM  ba 
iiiiide  to  lav  mxim  tu  ^'ive  a  suiiply  ut  the  ro<|ueiil  of  two  oeoBpien  or 
oworra  if  tliey  gaaraulecd  t<)  take  a  mipply  for  two  ytare,  and  the  t<jtal 
revenue  of  the  two  ooiuumers  must  le-  e,|'iiil  t  .'u  ptr  i  ti.:  ipi'.al 
outlay  involved.  This  limit  doos  not  apply  after  t«»  \  <.*>.-..  Xheae 
obligatioD*  had  enUultd  the  npendUnna  of  a  lancs  amount  of  capital 
long  before  there  wrro  consumers  to  pay  lor  the  mains.  Similarly,  in 
corinri  linn  with  jstrei  t  liKhtlDp,  the  company  wa.<  bound  to  supply  any 
lanipa  willwi)  1  i.li-u.i.i'  n[  ;.',,d?.  o(  tht-ir  luniro.  without  any  reveiuio 
be}oad  the  price  of  the  current.  Thus  it  wuuid  he  wen  that  thei^e  obliga- 
tmM  mre  very  onerone.  especially  ss  reganix  the  smalt  mnsumerb.  and  the 
piwenl  oompaniee'  business  consiatrd  largely  of  thci^e.  For  iosuuict,  the 
Metropolitan  Company  had  1S,hOO  oonsumerr:,  o(  w  hich  only '2ijH  exceeded 
£10()  per  annum  in  reTentia,and  the  revenue  of  thete  -liy*  consumers  waa 
only  I  I  i  I  er  ernt.  of  Uie  total  revenoe.  Tberelore  it  was  their  desire  to 
i.<;  n:l  111.  I  .i^'e  I'unsumerii  possible  in  order  to  make  more  reinanemtive 
ttie  small  coniumera  above  referred  to.  ~  ' 
local  enthoritias,  Mr.  CnnadlOTMnlalM 
eWolrio  supply  indnslry,  detalia  of  the 

IKM'J  Act.  and  how  the  period  han  Iwwn  extended  to  43  years  under  the 
Act.  Under  the.-*  eundition^  the  company  had  to  keep  up  the  plant 
in  an  ellicimt  condition  to  the  very  end,  a  Ftate  >.i(  alTairs  uhich  aifccled 
the  earlier  oompaniiTS  rnou-  tbun  the  lnut  one;-,  hnii  iv  i.!  ilu- neoo«ity 
to  keep  replacing  the  old  (ashioned  plant  by  the  m  .re  up  to-dats  planl, 
.     ■.    >  .,      .^^  ^^^...^  _  •onttauallyMdMid. 


mer  mj  luaau  more  rcmanciwiive 
On  il>«  ijuestion  of  purehaae  1^ 
i  the  I  v«tr)oUMI  ptaM  OpM  tha 

31  year*.'  purdiaae  dauat  of  tha 


In  spite  of  all  this  tbeprtoatoUMoaai 
The  macntlude  of  the  bnlncn  of  tha 
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The  hona-powar  oooneeted  to  the  oompaniee'  mains,  wa*  39,151,  whereas 
Ur.  Men  Ime  taken  54,330  n.r.  as  the  tolat  for  the  whole  area  and  div-idcl 


I>oodoR,  he  Goald  tav  tbat  tb^  wa  aU  aapaMa  of  waeilBg  wmj  i 
that  might  arte  in  UwirowB  anaa, and  tba  plant  Inatallca bad  a 


it  over  the  entire  popnlatiao  of  (he  area  of  the  Bill,  namely  6.r,r,r,.mt, 
which  ^ikve  .V  I  ii.r.per  1,000  head  ol  population.  The  real  population  in  the 
cDuipauirit'  arva  wat 9JI74,000,  which  gave  It  s  h.i-.  |icr  1,<KX) population. 
In  hin  uptaiOBihnMMrjavwi  this  waa  not  a  fair  comparison,  as  his  figures 
tor  [Kipiilalka  iadodaa  aoeh  highly  residential  diairicts  as  Kensington, 
•Vc.  The  London  companies  supplird  ;."i;i'>,i>  >J  unite  for  power,  not 
including  tramways,  lant  year,  and  making  a  comparison  of  this  with 
other  large  townd  he  fuuiul  that  pi  r  1,000  head  of  population  the  number 
of  uDii:<  eaiui'  .'lit  hl^'hei  than  any  other  town  in  the  I'nited  Kingdom 
t%^vf^  Bradluid.   apcaking^enerd^  lor^  the  snpply  oompanies  of 

 ■  margin 

of  nearly  50  per  cent.  This  wst  the  normal  rating,  and  not  the  overload 
rating  which  had  been  heard  so  mm  h  of  m  the  proinutcrs'  ease.  The 
network  of  mains  which  bad  been  laid  by  the  ooni|>noi'  h  in  London  had 
coat  i'4,0<l<),C<)(j,  and  he  knew  of  no  new  condition-  l  y  which  Ihi  Adtnini 
strstive  Co.  could  supply  chea|>or  (hnn  the  exi^iting  companiex  It  all 
depended  on  the  load.  If  the  prestnt  :<Hnpaniea  got  the  load  whieh 
the  Admiaislrative  Hill  was  calculating  on  they  could  supply  ss  cheaply, 
l  or  .nutiinee.  at  the  VVillesdcn  station  of  the  Sletropolitan  Kleetrie  Supply 
t'.i,  lliei.  wa-  l;i,<"(ikw.  inoimsl  rat.ngi  ii(  idant,  ami  an...tliii  .^.o-Ji.'kw. 
had  juti  been  added,  «ilh  rocm  for  at  leSKt  »ix  times  that  <|uaiitjlv,  or 
l<M).O00kw,,  which  would  be  larger  than  the  first  station  which'  tho 
promoten  proposed  to  build,  the  normal  rating  of  which  in  1910.  would 
only  be  0O,O0Okw.  Similarly,  at  the  ISow  etetion  of  tlie  Cbarin;;  L'lo^s 
Co.  there  wa»  at  pre^jnt  iH.nookw.  of  plant  inmulled.  with  room  for 
<xtea«ion<  up  to  TI.iMMiI.w  .\R8in.  Ih.  linnif  R:,;ol iti.m  o(  the  f  i  iitral 
Electric  Supply  Co.  I'..i4  loiKl>'k«  ;!ini,ilu-(l,  with  r.i-:iii  (nr  i  a.  .i^oun^- 
to  tlOiOIWkw,  The  total  output  which  these  Uirce  oomiiauio  wuuid  be 
abtotoBiirt,thci«tora,inw3«M00kw.or«My000it.h  totoot.lbaatati«n 
wWnhthnn«nii«iit»ininniipinp«iiit<»MilMptj  Ihil  ahtiililhiTiWWlownwn 
panics  liad  bad  In  their  min.ls  lot  maBjp  yaan,  and  wbiah  ma  mir  baiog 
de\  eloped  t«  he  bad  xhown  above  a*  a  feaoH  eit  tfaebr  bavtos  itallMd  tbe 

nd\antsge  ol  conccntrivlion. 

't'ttctthlUt  -V  I"  'V  .  s. 

Ihe  lion.  J.  I>  I'lTZUEllALi),  K.C.,  ou  bvhalf  of  the  pioniulers, 
referring  to  Mr.  Neville's  eriUcisms  of  the  maximum  ptkto  to  tha  bill, 
said  he  admitted  that  there  waa  a  certain  ambignlty  in  the  elamtc,  but 

the  intention  was  that  the  mavinunn  pHe<  i<  shouM  be  real  and  not  ahaia 
prices,  and  any  alteration  ol  the  v.Mr.liiu'  thm  v.^:,  r.r  >.  -  nry  tn  iiiaka 
the  matter  <iulte  clear  the  promoters  would  he  n  iilir.g  to  have  made. 

The  OHAIKMAN  uid  the  committee  would  like  to  have  one  of  the 
I'rovisional  Orders  of  the  opposing  companies,  so  that  they  would  then 
have  the  conditions  under  which  the  promoteif  proposed  to  enpply  and 
those  under  w  hich  tbe  exinling  companies  were  now  supplying. 

Mr.  CdNACIIEI!.  i-jniinuing  hi.;  evidence,  referred  lo  the  I>i  ptford 
station  of  the  l..inilon  Kleitric  Supply  Corp"r;%r.on.  which  was 
eapsbW  of  enlargement  to  lOO.UUOkw.  tither  liverside  itations  wero  Ibn 
Bankside  statioa  of  tha  City  <<  lomdon  Co>>  capable  ul  exIaniiMi  to 
40,0u0kw.;  the  Oreenwioh  atatlon  of  the  Sooth  MetcopoUian  Co.  to 
30,UG0kw.,  and  tbe  Wandsiwoftli  iitttion  of  th«  County  d  London 
ElecUio  Supply  (  o  to  lT.iHX<kw.  ul  course  the  enlargtmcnt  of  thefO 
stalioni  would  ueciuiHiit«  tho  expenditure  of  fnrther  capital  for 
|i!aiil.  bul  n  1  i  f  land.  ,ind  many  of  ihc  companies  held  capital 
Ul  baud  tu  go  on  with  cxtiniiioua.  These  were  nil  the  larger  com- 
hit  kno^Mfte  .of  lha  nwllar  wpaalw  «m  tltot  ikaf. 
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mn  all  «qtM]l7  kUe  to  tuppij'  any  teun^  thM  iwgbt  Una*  te  their 
■ceu.  Id  (ft<rt.  thi-rr  «ru  ftbtolutfl;  do  oeceeiUy  for  the  ere»tion 
<(  »  compan;  ruch  ap  that  propowd  by  the  Ailmioistrative  Count;  of 
London  BiU  Th*  whole  ^wth  of  po««r  luprly  had  been  iinoe  1901, 
both  in  I.tinl.  ri  ami  Ma;  ft  ti.e  country.  ThismiRht  b«»hown  by  the  (growth 
of  the  motor  load  of  the  following  aiz  oompaaiM :  Cbalaea,  MatropgUtao, 
Bt  Junca-a,  WMlMlaHw.  Onng  CkMi,  Bontti  Uttngnlalam 
»oath  I^ondoo  Co'i.  Tba  total  BMOf  ted  la  I«»«mS,OMu.:  IWI, 
4.7J4  m.;  iWi.  7.01'.  ii.i'  ;  V.m.  U,27S  im.  .  an.I  190I.  ll.WtOu  i 
kx  riampira  of  the  percentage  of  the  total  units  aoM  u«r<I  fur  motors, 
Mr.  Conacher  tnf!nli..neii  the  foliowing:  The  MetropoHtan  fa<t  yeur  sjld 
l.';,233.000  units,  of  which  7"J»>,0<X>were  lor  motorB  ,  the  (  i  Irt  u  Co.  «old 
:i,ll'.'.OilO  Doita,  of  which  W»2,000  *tre  for  luolora  ;  ibe  hnuUt  London  Cu. 
^oM  Io.3aO,<KIO  aniii,  of  vUeh  4,lM.tMmtn  motors  linclaJinp  a 
supply  to  tbeL-CC.  tfwnirayi) ;  the  W«lte>i(ttl««>.sold  U/kjo.Ckk)  unit-, 
of  which  l,«7(j,<J<)H  were  for  motors;  and  the  f  [i.»i.r.f  Crll^s  Co.  sold 
l'..yj«.iM]0  units,  of  which  2.1.'j2,00t»  were  for  ir  ,i,.rj.  Tbt  Charing 
Cross  Co.  had  7  .wrr  to  iiupply  to  authorised  di^tribatore  in  SU)pn«Ty, 
P<.plar  and  Uetlm  >:  (■.>  rn  by  a)(reemenl.  all  of  which  were  in  the  indus, 
trial  area,  With  regard  to  the  conecatralion  of  plaiil,  this  was  first  done 
llj  lb«  Londoo  BlMtiria  SuppljCoipn.  at  I'rptfard,  where  lO.CKlOkw.  units 
wtn  pcopowd,  bal  the  ttait  'wh  premature,  and  fur  variou»  reaaona  wa.t 
UD-'>nc«eaBfiil.  But  «iliee  then  fl^Tnal  Lotnl'  n  .•  ii-n(iAni(  :i  h»<l  erteled 
large  geiwratinc  station*,  toeh  us  ihi':^^  .a  '>'•  h-,-  ihr  M<;ro- 

jxilitan  F.le-tric  Supply  Co..  th«  Bow  »iaUon  of  the  Cfaariog  Cross  Co., 
and  the  station  of  the  CentrnI  Electric  8u|>pl7  Co.  Xha  «Mta  at  WiUoaden 
now  were  exactly  oomparable  with  thoM  at  N«wcaatl«  foor  yf«ni  a^ 
Mlon  lb*  Inamjrf  mA  railway  were  working.  The  isnt*  were  l'43d.  at 
WillaidM,  IflliNt  IHKM  at  Newcastle.  The  MetropoUun  Co.  wa 
acttiatly  Bcrappinc  '■omv  of  t!j«ir  plmi  mni  i-tationa  and  traneterring  the 
busin(4i  to  Wii;.  <irn  In  f.  v  jf-jr-  huised  to  supply  all  their  vue 
lomet;)  from  Willredtn.  Dealing  with  the  i|uealiun  of  taiiifSi  wilnobs 
dealt  with  hit.  .Mora's atelMMDt  with  rmiA  to  th«  QMtatlaii mdt  bgr 
the  M4 jtruiulitAii  C«.  to  th«  Muylcfainw SoiWlgh  Council,  Init  tiM  Mtosl 
r.v  t  that  the  Horouffh  Council  a.'.kpd  for  a  quotation  tor  a  supply 
ii  .:ri:  L'  periods  whi<;h  would  leave  all  tht'  good  cuitomern  to  be  supplied 
from  the  Council's  own  station  and  lesve  a!i  the  bad  cuBtf  nitri  t  j  tlio 
company.  Yet  theee  were  the  \vtj  cai*^  wii.ih  v.in'  tMludiJ  f.-oin 
Iha  maaUmuui  price*  in  the  bill  aod  eamc  under  the  mand-by  clause.  Hts 
opmiaa  ol  tto  •fleet  Of  tko  UU  w  tint  U  «aaUid  th«  praofltm  to  ylck 
and  cboiM  i(i  ameinen.  On  the  otlier  bud,  the  Iniodon  cowtpDles 
were  only  too  anxioui  tci  Mature  every  customer,  and  very  seldom  asked 
for  tlie  'io  per  cent,  guaiwolec  which  they  were  entitled  to  a&k  for  in  the 
non'Compul^>ry  area  With  rciiard  U)  the  propoaed  HDpply  under  the 
liill  to  canal,  dockg,  tramways  and  railways,  he  mainlained  that,  eo  far  as 
the  latt«t  t«u  ucie  concemad.  there  was  nothing  in  their  I'ruvisiosal 
Oidem  to  ynvtat  tho  pntmA  oqaapaiiicB  aiqi^iiiK  tbem,  OTCit  if  tlie 
eoeify  ware  laed  oateide  the  dietrial,  twt  In  aider  to  eleer  the  nutter  up 
—there  h»vini>  existed  a  do-iM  t<->nM>m!pp  •(— ?n««»y  T  ondon  companies 
were  includiiiK  aclai>p  111  thr'ir  power  hiil>,  ninrh  wuimI  al>i><<ome  beftire 
this  Committ.  "  With  regard  to  caoais  and  docks,  ther*  would  be  direct 
comptlit;  l.'  iwcen  the  new  cti'mpany  and  the  cxiBtinK  coinpanios 
iiunutiinp  up,  hv  mentioned  thrtt  the  Eohenie  of  the  bill  was  inapplicable 
to  tbo  area  owing  to  the  larije  number  of  exislinK  widertakera. 

CMWa-eLuniined  by  the  Hon,  ).  I>.  FIT/<>KRaI.I>  lev  the  proaoteie : 
Ho  agreed  tliat  (hp  mai'mfim  {trlc»^  in  .i'?  pfvious  power  ai'l»  ««*  much 
hifihtr  tbatl  thm  :n  tin:  ijrcr.nt  bill,  bu;  the  charges  in  tJ)'- p:  -■nt  bill 
were  so  governed  with  protective  clauses  that  hiii  opinion  was  that  they 
wert-  inoperative.  In  arritlog  nt  the  horoe. power  per  1<000  popdetion 
he  had  taken  the  population  of  r.K)l  and  the  hor«e. power  ol  IlKH.Imt  the 
popaUti:  u  Ajisii  i  increasing  in  any  great  nunbert  in  IBM17  o(  the  areas  ; 
the  tcnd<  n  >  .'  a  for  the  population  to  get  lartfa«r  awiiy  from  lx>ndon. 
He  had  taken  the  l'M)l  figures  from  the  unsnii,  which,  as  regards  the 
City  and  West  Ccntiul  districts,  only  gave  the  night  population,  but  this 
he  consi<lcred  wae  cowpeiMaled  for  by  ii)«itidin^  the  neiphbouring 
dialriete,  in  whieli  mmnf  •!  I)»  laj  ffOpotaltOK  ol  the  1  ity  and  Wi^at 
Oenin,\  diitirieU  rMided.  TbO  lf«>tnpolMtt  Eteetik  .Supply  C:>  did  ti  l 
anpply  any  railway,  tiamway,  canal,  dock,  <lc,  and  only  to  u  i>Dnll  exttri.t 
for  Government  department?. 

Then  t<ll  mc,  what  |i«n  of  your  ex=  t  -  ,  lii?im  "  can  we  oompete  for? 
— Street  lightini-'. 

yitM  siroet  lighting  do  you  do      I'ractically  none. 

Thenton  mht  the  Bill  tho  praBurtem  coold  not  oompeto  to  My  ptao- 
Imd  extent  with  JWU  ttitUag  bueineai?— Excrjt  for  Ctoremineat 
denaitment«. 

I<ut  chat,  yoa  say,  is  only  a  very  small  mutter  :  then-foru  we  could  not 

compnte  f">r  1  pjT  I' 'ttt  nt  Tr:i;r  prn^fi  j  Hiijiitii-' ••  '  !  nm  I-^.-.liinf;  to  the 
fature. 

Continuing  :  1  he  itu-t  dividend  oi  the  Metropolitan  Co.  was  10  per  cent. 
There  was  now  -.■,fiAO>H.r.  ol  molon  eonneeled  to  their  nulos.  i>ut  '1^ 
eonid  not  My  how  ranch  u.f.  of  tleom  and  ether  plant  therr  ni-r<-  in 
their  district.  Tlmv  sent  their  canvas-^'  rs  round  to  pcrsuadr  all  tin  y 
(oti)d,  but  no  report  uu^  m^e  as  to  tht^  number  of  h.f  ,  A<: 

The  CUAIUM&N  intr<rp'>^<'d  that  be  tqiecialljr  noted  itaia  remark,  in 
view  of  what  the  promoters  had  said— lh«t  BO  effort  had  bcm  ttMiSt  to 
push  tliM  luotor  bu-iiiC'^  in  London. 

WitneeccoDtinning.  said  that  the  Willesdien  worka  bed  eost  £<90,0(N), 
and  there  wae  l8/i0«kw  of  plant  (normal  ratbi);).  Coal  cost  I'lt.  perton, 
dcliveriJ.  The  fact  that  their  c  jil  bill  wu>  liigher  did  not  tif^*^^<arily 
mean  tliut  a  hightr  price  would  lia\e  to  be  charp  d.  and  he  could  not  ad- 
mit lh4  i::c  Mtiiopoatan  Co.  was  not  in  a,iiv>'ition  to  ?iip(ily  as  cheaply 
i  ,  u.ij  1  iviHjM-t  b^  the  |in)ii!uteii  It  w»:  notf  lir  to  (.-.imparc  the  prtrnit 

*{JIe^  Limiz  oi   lliL   LuuiaU  CiJUI(t*U It i   Willi    lllO    pi  Opi/ai.  .1     UOjlS  ot  thc 

Adminturauve  Gauniy  of  Leadoii  Co.,  bewuse  tho  couditiout 
weald  net  be  Ibe  eaine.  Tho  ytomoton  were  b««teg  ihw  ceete 


upon  a  large  inunwiy.  lailwaf  and  bidk  ttipply.  tai  DO  aoA 

iiupply  at  present  eii>t«d  in  London.  As  to  the  offer  to  the  Mary- 
kbonc  Conneil,  it  was  quite  true  that  an  offer  had  been  made  to 
s  ifj'lr  .-trrfnt  not  at  the  "  peak  "  houn)  and  that  the  price  was  an  averajre 
(  I  1  TVI  j.ir  unit  ontrannforrocd.  hut  lh»  -c  wiT'  i  >i  . j<i  ;»1  ci  •:  i  ti 
attaching  to  Matylebooe  that  the  offer  took  the  nature  n4  an  arrangement 
telMiawitta  meialeaBa.  Dealiiia  wMh  the  St  ^ames  Co .  la  aaowor 
to  Itr.  Fltigerafd,  wHoeea  admitted  (hat  there  wag  no  pref<'at  tMnneoa 
tltat  could  tic  eoiupeted  for  by  ihc  promoters.  Similarly,  he  could  not 
think  of  any  competition  with  the  (Chelsea  Co.  except  by  the  promot^ri 
f.^rminsr  subsidiary  com|>ani«s  tu  obtxiii  eomptting  I'rovisioiial  Orders. 
Til.  W'  -i minster  Co.  wotild  be  largely  afl.-ctid  in  tlic  matter  o(  rlrr*t 
liRhting.  He  did  notl  n  w  what  theoostofeoiil  wa<,  nor  ihecornuniptiou 
ol  eoal  per  iiUowatt,  nor  the  cost  per  kilowatt  of  the  Cbaiing  Orots  Co.'« 
XUm  irtetion. 

Mr  P!T^OERAI.I>  Then  how  can  yon  teO  the  Cwndtkoe  that  these 
c  mp  ,rii>:   can  supply  as  cheaply  as  we  can  f— I  Icel  eOlilMI  that  WO  oaa 

if  WE  get  the  same  load  that  you  anticipate. 

C^ititinuinf; :  The  power  bill  of  the  Metropolitan  Co.  bad  the  same  pro- 
vision originally,  that  a  power  user  could  use  SO  per  cent  of  the  current 
fur  lighting,  bat  this  had  since  been  struck  out.  and  the  only  power  ruw 
fought  was  to  ropply  to  nnthorl»cd  di*trlbator».  There  w^i  competition 
in  one  part  i!>f  thr  "p 'Iu:*n  i'  '  -  nmti  .n  l  n  .  .  ii'Mp-  'it-  Tn  in  another. 
HeadiiL.Ei.il  that  tht  pri--';  .^i-  hi^'h- r  fur  -■njie  pnqinsc!"  m  [he  comp<!- 
titiva  ai«i>  than  in  tlie  uoa  coin^tkcive  area.  Witness  promised  tc  Itand 
th<!  opponents  a  table  Rlvinp'  the  published  tariff  for  (owar  of  the  VHiOM 
c  >mpA»i«s,  as  well  a^<.  the  percentage  of  the  total  ontta  leldiHed  (or  power 
pi.^f-^ses. 

Ml.  L.  U.  BOHDKUN,  maaastTOl  the  Westmhister  Electric  Supply 
Corjwration.  said  that  his  company  was  now  erectias  a  iMw  motor  i^'ne 
rilor  station  at  Kcchtitnn  PWe.  and  had  juiit  complctc<l  another  at  l>ukc 
>isrtsl.  Tbirlaeu  per  cent.  «f  tiieir  U4ai  units  srere  fur  ^wer  p«ri>oi>£<. 
Tbo  MOOMlars  eetUBBtvd  that,  by  11itO.Mpor Ml*,  el  their lales would  be 
"  bulk  "  supplf.  but  be  did  net  thiAk  there  wae  any  pataiUlity  of  that 
coming  to  pais.    The  Westminster  Co  prri.%1  arrsD^temtn^: 

»i  h  s|«Ma!  eoDSQiii«re,  and  thtiofcrc  it  i  i.^i  i  r  t  c-mpare  the  pub 
I'  h:>'l  Siiriff  of  tlie  rxisrin.'  ."orr.pnnif  -  with  lh:it  pr^  pijscd  by  the  prn- 
rmt.T'i  A  tub;.'  \t  h.n-.ilr  J  ;i>  rliowin/  Ih-n  ]  it-;. Tit  coats  of  cencrati<^n 
m  London  under  vatiout.  coiiJ.Uobs  1  or  instun  e  ibe  cost  of  generatiii^ 
onrrent  purely  for  motor  purposes  was  as  low  *«  '7d  per  anit.  and  it  row 
op  to  i-Oed.  per  nnit  for  a  purely  lighting  loal.  .^s  the  promoters  had 
taken  1911)  for  their  estimates  bethought  Id  per  ri-nt.  should  be  liken  off 
his  figures  given  above.  Present  day  pric.-  w  n.'  •  have  been  impo*«iblr 
a  few  years  ttao  titid  Ihf  prit  <-  would  undouii-iediy  decrease  with  time, 
owing  to  the  .■  i  ici  i.i^-  d.jnmn.)  and  the  extra  uses  to  which  clec 
triciiy  wa4  now  being  put.  11  any  adverse  cfleci  were  produced  upon 
elte  preoent  eompanies  by  tha  inlniduction  of  the  new  company  it 
would  fall  very  hardly  on  the  mall  consumers,  who  forated  a  Urp-e 
p-iTlioii  of  the  Wr-«i»miiif<ter  (wmpany's  b.i.-ir.r.;.  Thp  i-ff. 't  would 
I  Li.--  t  a]pba:!iscd  it  i  j  rop^rtliin  -  t  ili"  Uf.'.'  tcnsimor:  w  r  ab- 
stracted. He  maintained  ihiit  the  e\i«ting  buyine-s  would  l>e  codq 
peted  for.  and  in  the  case  of  the  Westminster  Co.  ow  2-000.*»t 
units  a  year  were  sold  to  the  total  authority,  whieh  the  new  company 
Bi|^t  be  able  to  take  away  lu  speakioi;  as  ta  whether  prewnt  buaine.'- 
woold  b«  affected,  it  must  alnay»  b«  home  in  mind  that  the  compsnicr. 
had  eipen^f.i  for-.siirra'il''  capital  fin  future  extanoieaia  and  it  tbt 
devek-piutint '  f  the  r.iut  .<r  ]■  id  wi.  cVi.\'ki'.I  it  would  bO*  lariOQI  tUMm 
as  (at  a$  the  prices  lor  lifting  were  concerned. 

M>dHradejr,  itfarrb  f!>. 
Mr.  HORDBRN  eontinued  his  evidence.  He  made  (uttlier  comparisons 
between  Uie  preeent position ul  the  London  companici  and  the  Newca.'^tl; 
Co  V,  li.  n  thpir  rnntor  lo.iij  wa»  in  the  same  stage  of  development  as 
now  the  .  ate  m  I.on  Ion.  He  also  handed  in  a  table  showing  that  *i 
present  the  Westminster  C j,  was  actuaUy  suoplnng  at  lower  prices  tiun 
thoee  pn^iied  io  the  bUI.  Hat  there  wmM  M  MmpwHrioii  with  the 
WemtmiostcrCo  to  a  veij  marked  degree  aa  10  OoeontuieBt  dapartmentf, 
railw.iy  di'potx.  public  lighting,  Ac.  Already  the  Westminster  and  St 
jamcs'  Co 's.  were  taking  energy  in  bulk  from  the  Central  F.Uctric  Sapp.r 
Co.,  and  to  that  extent  the  principle  of  the  promoters'  bill  wb»  already  in 
exi%t*'nc«'. 

Ctote  exMuiaol  by  Mi.  H.  I.U>V1>,  K,C  ;  At  piesent  tlie  CcntraJ 
Klcelrk  HOfply  Co  cburgi^  Id.  per  oait,  bat  h«  antieipaie<i  that  thi~ 
wmdd  be  redOMd  to  .d ,  per  anit.  He  did  not  think  the  W'estmmFter  C-. 
could  ijeretate  at  the  works  cost  «  prrpccd  by  Mr.  Met?  vIa.,  at  O-I  Vtd 
but  it  was  ulso  his  opinion  that  Mr  Mrr  -  would  be  unable  to  fultl  bi^ 
expectation.^  It  might  be  true  that  the  works  costs  at  Carvillc  werx 
O-l'Jd.  He  had  not  estimated  the  lowest  figure  at  which  the  Central  i >, 
ooold  seoerate.  The  Westminster  Co  was  supplyins  the  londori. 
Bij||hfam  *  South  Coast  Hallway  lor  llftn,  and  any  "ippj  re<iuirt<d  f.^r 
traction  eoald  be  etipplie-t  from  th(.»  Central  Co.  It  wa*  to  lh#  advantr.  e 
ot  the  \Ve,iiiiin^tLi  sn.l  St  Jama  s'  Co.'s  to  lake  «  i.ppiy  from  -.It 

Central  Co 

Mr.  I.I.OYI)  I  ^  oii  have  already  told  os  thot  the  Central  Co.  cannot 
generate  at  the  worlin  co^ts  which  we  propose  .  therefore  il  a  bulk  Mtpf^ 
in  advantagrous  is  it  not  more  advaiita^oou-  to  u-vke  it  fr«B  as  at  ttw 
prieee  in  the  bill  whieh  are  cheaper    .WoatUto  become  otth<CentralC«?  • 

Further  ero««  examination ;  The  OTarage  price  received  by  the  W  »>fl- 
minster  Co.  for  eurreiit  for  power  purposes  wa^  2  itt7d.  per  unit  \».A  year 
Cp  to  date  lor  the  |ire<>(nt  year  il  was  1  (•!.  ptr  unit. 

At  the  end  of  a  somewhat  long  cross-examination  eoinmriog  the  j>tio«» 
ti'  be  chained  by  thu  new  company  aai  those  thaigra  by  the  pneiat 
(.uEUpauKf,  Ml.  LLUVI.'  S4iid  the  piumotets wwc  viUin^  10 IniUitnB  1b< 
Biuieut  enpplMd  IB  bulk  aod  to  indindnal  poirer  eoaenmeia  at  tho  ptices 
in  Uw  failL 
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Mr  K.  STEWAKT  BA!N,  mnn»gin^  director  o(  the  London  Electric 
Buiiilv  1  tju..  IfscnKJ  111.  nrra  which  this  eomp«ny  supplied,  and 
liiud  ibc  i^pucity  of  their  geueralioi:  station  at  Uramwich  wm  10  (KlOliv., 
wilb  fkn^  of  mat  la*  wtiiwto—  IM  •!  Anit  dimrict  was  in  the 
,  Mtuttiil  fttw.  Tht  pite  tor  power  had  Imm  ndaced  so  far  tbi«  .var 
by  47  per  cpnt.  Tbcy  ifaf  piled  fl.OOO.COO  ocits  tc.  tlio  Tjoodon  Counly 
Council  tramwayE  lact  year, and  there  vnu'  u  pouu  nct  ( ir  -.hne  yean.  By 
lb.  -ud  of  that  Hme  !h»>y  nr.lidpst.  rl  thnl  :)llict  b.ifiir.eas  mmU  com- 
)>tn.=  air'  fur  iliH  Tlierf  wokVI  bo  no  ditlu:  kVv  in  his  oiimpaiiy up^iog 
a»  cheaply  in  I'JiU  an  the  puce^  BC-hedalt-d  lit  ib«  1>UI. 

CrotA-examiOMl  by  Mr.  FITZGEBALD  :  He  supplied  4To.00U  nnltg  lor 
power  purpoer*  laat  year  exi  luuTe  ol  the  tramways,  and  the  uveraKc 
loccipts  JM-T  Tinit  wvr*  1  "d-  Thi  ).rief'  ofth*  coal  at  I>.  iiifoul  lOl.  ltd. 
pec  ton,  Mi'l  the  ft%'Pn\i'('  cnul  ^•cmj^:i;!iijiI:oh  pfr  utiil  k^ntratej.  4lb.  The 
works  CkNits  at  Ueptford  w»n  la»t  yt-nr  I'l'id.  Thia  year  they  had  been 
0'.)J.  per  unit.   The  I'apiUl  cost  per  kilowati  wat  £M). 

examined :  The  large  capital  expcwISIore  wan  the  nisolt  o(  the  nom- 
MDJ  b*vin|  been  one  of  the  pioneers.  Tlie  redaction  in  work*  ooalu  liad 
M«n  llttrMOh  of  tl>e  acqoiiition  of  a  large  power  load.  What  he  (eared 
tn<«t  wnK  thw  ekus.  in  tin-  lill  fivir.'  Ihf  |inii;irit»r'!  powOT  to  m«k»> 
atrsii;'! mrntii  wilK  ullirr  liucUr?,  bv  h  il  w.  nM  Li  (;..'45ibl.'  111:1  up 
one  of  tlio  coiiipr  ttng  c«iiipani(-ii  In  hit  area,  and  by  wiling  (or  a  time  at  a 
low,  tonitn  the  LuateKtMrtoCorpa.  TlwwimvlMidPB  ••■vaDin 
wna  «xpi«iiBly  (orbuMan  t»  aualgaaiiaia  hf  lhair  FrorlitoBat  Man. 

Prof.  A.  B.  W.  KENNEDY,  I'.R.S.,  i-lecliical  .mitinrer  to  the  We«t- 
nlntter  Bleetrie  Supply  Corpti..  spoke  ax  to  the  grnrral  ability  of  the 
exi»tii>K  rompanies  to  meet  all  th?  fleinrtndi  V<My  to  ari«r  in  tVsir 
district  -.  \\  lib  regard  to  the  nuicbir  u!  th.  exir-mg  f  ati  in  tli.j  cun 
panitit  had  been  obligrd  to  i-rect  staticmg  xu  the  areas  gianifrd  '-.•.i  iU>ii 
anltn>  It  would  be  inpoisibla  (or  the  eiigting  aaopitniM  to  take  a 
BDiiply  In  bulk  from  the  promoterM.  beoause  ol  th«  parehau  of  U>n  under- 
takings by  (he  l<K"«1  Rntnorilirr-,  tur  if  •t»tin>>'>  wirr  scriipprd.  tfii> 
(-uiripanieB  wouM  thu'  l.i  nv';it  i-F  tr.rii  nRpital  <'\|irii-.liliiri'  on  tlitm. 

The  ^Teat  drawback  had  been  thu  iK-ed  for  (uaitinuaiiy  icpiacmg  old  plant, 
but  rven  Mr.  Merz'b  slalionn  would  be  antiquated  in  rome  years'  time 
For  inKtanee,  it  was  his  opinion  that  in  la  years'  time  there  would  not  be 
thna-plMtic  Keneration,  hut  ningle  phase.  On  the  iiuestion  o(  oapilol 
rort  per  MIowatt,  hir  believed  the  Sluait  street  btation  of  the  Manchenter 
(''•rpnritirin,  which  he  deni^'ned  ha<l  the  lowest  oont  yet  reached,  which 
w;is  p.  i  kilowall.  Till  w  lulii  have  been  reduettd  to  illH  |Mir kilowatt 
i(  the  work  bad  bato  io  London.  An  adnuitaaa  to  tbe  exialiog  coui. 
iDitswMU  tetarllinniliikltoala  taMmwM  thai  aynant  aipplied 
oaniM  galy  lia  wad  wHhSii  thair  own  aiaa.  Ttity  wwld  itiaa  be 
ik  Io  mpfif  an  tiamway  or  railway  company. 
OnM-nanaiBaa ;  Ua  had  had  no  eiperieocc  o(  turbine  working,  but 
had  rcwiirod  lender*  («r  turlilne^  which  vxk  hijVier  in  cost  than  recipro 
l  Utinii  cn^;inc:7         \>w  <*r  in  i  flli-hTii- -     Tlif  cost  of  the  engint_' 

and  dynamo  at  bloort-streot  was  I'V  prr  kilowatt,  and  he  did  not  know 
that  a  tender  bad  bean  laoaiTad  for  •  similar  tiat  ttirbina  plant— Wz,, 
9^kw.  at  13  a«.  psr  hQamlL 

Mr.  H.  ^V.  HVBUST,  mmgKUt  Itw  South  Londoa  Bkalria  Sapply 
Corpn.,  spoka  an  tofm  dTarla  aaAi  to  danrelop  tlia  povar  loaA  at  the 
company. 

Crum  examined :  The  total  units  sold  for  power  purpo#e«  Inst  ytar, 
exelusisr  ot  the  tctnporary  supply  to  the  I.,oudon  County  0>inicll  tratn- 
,  were  '27l,<M)t),  at  aii  avrra^-«  price  of  1  Hd.  pix  unit.   The  cnpital 
k ot  the  station  was  ViO  per  kilowMt.   The  eoul  consometl  per  unit 
generated  '11:. :  \toi),<  o'  A'.  0  'Jld.  Mr  unit;  total aoat,  1-OTd. 

lie  cxaniin-'il :  U  li'j  I  >w  c>!itK  Bli  auiitpan|  lait  jaar  dMiwad  the 
importance  ol  a  tramway  load 

Major  CAKDBW,  htto  eleetrical  adtriaer  Io  the  Board  at  Trade,  was  the 
nasi  witnr.Hit.  Hp  iteted  that  be  was  a  director  o(  the  London,  Briis'bton 
A  South  Coni<t  Uailway,  which  i-oiopany  wns  now  considering  the 
qtiaation  of  electric  tract  Ion,  tenders  having  been  received.  (Speaking 
generally,  with  regard  to  the  existing  London  CKimpanicE,  h«  said  hp  was 
of  the  opinion  that  there  was  no  likelihood  of  their  bmn^'  unftblu  bi  mi">  i 
any  demands  made  upon  them.  Ha  bad  aoled  for  the  Clyde  Valley 
Faiiar  Ca>,  Iraaa  whoee  nrea  aiaogow  was  asindiit  and  »  uny  Immmm 
of  tba  ana  of  Iba  present  pronoten  waa  my  limllar  to  OtaigMr.  With 
regartl  to  Major  Marindin  x  re|Kirk.  it  was  tlie  opinion  ol  Uaiailt  and  the 
eunipanics  that  t)ie  rtTi-ct  ut  that  rr|iort  was  that  the  nigtmg  eDm|innies 
should  not  ho  dioturbtd  during  the  r  p<irKl  0?  imnrv, 

Mr.  E.  W.  HKALE.  secretaiy  m.-vr.iRrr  uf  ilf:  Ch  '.ring  Cfoaa  (Wc^t 
End  *  City)  l  ilcttricity  Supply  Co  .  lia.ii  that  ai.  tiu  batk  a«  .1  lK»th  the 
"St.  Jauics'a  tiazette  "  and  the  "  Globe  "  had  tnken  rurrenl  from  his 
oompatiy  for  drivm^'  their  printing-  |>r(>««e«  In  VM)i  he  bad  olIcr«d 
•■iierifv  t-  the  I^ii?!!  ii.'h  ('oODcil.*  of  I'i'til.r,  Itrttirnl  (iri*'ii  u:ii1  SU'i'n"y 
111  b.i  l.  .111  !hi-  linrr.  lit  the  propoafil  I  1-  M  (bat  tun.  lh.3  ice  \va'j 
liigh,  but  in  Jaituiufy  thi»  year  tb«y  bad  olfeT«nl  Weat  Uaiu  iramways 
a  supply  nt  ^  ''d.  (Kir  unit,  aS  agalaat  the  I'OAd.  per  unit  at  which 
the  Corporation  gcneratsd.  Bot  even  upou  these  terms  the  West 
Ham  Corporation  would  not  take  a  supply.  He  bad  aliui  liad 
ni-}(ntiationB  with  oeveral  railway  companies.  One  of  the  lirmf  who 
had  iiupport.'fl  the  promoters'  bill  hnul  nc'n  .lly  just  cb-nctl  n  rnntriWl  willi 
bin  coi::t  u-'.  U'T  taking  a  i!U|>Jiiy  in  -  lu  ll;  In  hi-  ■!  -Irii-I  the 
•mount  ol  lighting  whkli  pfomoters  would  be  able  to  do  wat> 
vary  eoMMaraMai,  (ar  III  mniv  nnaa  Hm  90  par  aant.  ol  tiie  cnrrent 
takan  tor  pewar  mvM  RprewBt  lha  whole  of  the  liRhting 
rca|uirpd.  Dealing  with  thp  pnsiiibility  of  harm  which  the  new  coiiipaity 
might  do,  he  instanced  the  possibility  f<(  the  promoters  securing  oontrol 
by  some  indirect  means,  (or  tiislnnpe,  of  tl-.t  T.iimlcn  RlwtTic  Supply 
Coq>.,  i:i  iinl-  r  '.li  kill  tlie  c;i::i[iiMiii  :  nlm  b  i-oinpi'to<l  111  tbi'  l.nnilyn 
Coaip«ny'<  arru  The  edecl  of  this  woald  also  be  ruinous  to  neighbouring 
nwBpawiaat  lot  their  ahaiaa  wonl4  ga  tjoarn  iainiadialaly.  Im  Ma  aptninn, 
tba  aaw  ceaq^  «onM  ba  tmUmify  •  BtalaiftM  aonam,  tij 


reason  'of  its  exemption  irom  ttic  many  rettrietioni  under  which  tho 
exiMing  companies  had  to  work. 

Cr(<w.examined ;  The  averse  price  reeeired  for  power  by  his  coinpiny 
HM  U>  par  unit,  hot  so  many  of  their  consumers  were  \>  r^y  Hlicit-bour 
tlMW,  and  by  the  second  schedule  of  prices  in  the  bill  dc.>liiv:  with  ouch 
consnmere,  th>'  prir?  nf  the  prnm6t<  rh-  iiiighl  be  as  high  as  and  would 
vai7  down  t>^  Uiow  cnc  haUpenny. 

t;ol.  CUUMPTON  disaeieed  with^Mr.  Uers'seatiiantat,  which  he  slated 
were  so  f*— ^'-"j  thnt  n  ninlnka  amt  hM  naoatred.  The  opiiiiaii 
seemed  to  Iw  tliai  a  aaring  oodM  lie  made  by  taaMn  ot  the  gigantio  lua 
of  the  station,  bnt  thr-  <:)ving  only  amounted  to  a  verv  small  proportion 
of  the  total  oootii  <:t  k>i:1iil|!  electrical  energy.  The  lowest  llgures  for 
cost  o(  generatiun  iisd  been  reached  In  statjoss  of  quite  moderate  .size, 
and  there  wore  many  in  which  the  cost  '  :  11.1  In  .v  m  thoiie  proposed 
by  the  promoters.  FiH-  inataooe,  lb«  total  costs  to  the  Kensington  Co.  at 
their  tow-piaBiUiB  MritaMMWdwaMO-nsd.  Mr  unit  wbirb  wai  to  be  00m- 
parcd  with  I'SSd,,  wliUh  vaaBiaeMlof  tiia  btitk  supply,  when  eeorerted, 
which  he  understood  from  one  of  the  answers  eiven  by  Mr.  Merz.  Con. 
sri|Uontly  it  would  eo&l  74  per  cent,  more  for  them  to  talte  current  from  the 
new  company  than  il  coxt  t^tf^  ni  tit  present  to  generate.  The  costs  ol  disLri. 
biition,  put  forward  by  ib«  pmnioteis,  were  the  most  cxcrnordinary  ever 
seriously  submitted  to  a  1  vlinmenlary  Committee  before:  in  (act  they 
were  less  thui ona-liliTd ol  the  cvU  ever  obtained.  The  distributiim  had 
nothing  whatovar  to  do  with  the  riz*  of  tbe  undertaking.  The  Wood- 
lane  Willi;?  were  at  preocnt  rr  L-i.tistina  for  supply  to  three  lint'"  of  rail- 
w;i>s  On,'  111  tl.c-  tTfal'-'ft  lii^btiiiltifs  which  had  had  to  be  c.Mitt'n.jLd 
with  in  ciionection  nith  the  development  of  motor  load  in  Loudon,  »as 
the  larga  nwDbar  ot  rtrj  ctteiaBl  pilvate  fninitiin  planta  in  which  the 
cohts  were  aa  lo»  aa  0  ed.  and  to  wlileli  fbaia  «•«  pntetieally  nothing 
to  be  added  fi>r  distribution.  He  oonsidentd  il  r.\tremely  unlair  to 
take  an  avarage  o(  all  the  I,wQdun  undertakings  in  order  to  atrivi'  at 
thr>  f'l  wbi<  l.  Mr.  Mrr^  Vad  uivcn  a-  thr  i-'i-ml  pof  lii'ow  ilt.  jK-mnnc  thut 
^Ll^l  inciiuieJ  n  lari:p  .im-nii.t  ot  nionry  -prut  111  j  innii'ir  wnrk  tiini  which 
ought  not  now  to  be  taken  into  account  in  making  ooroiiarisonx  with  tba 


Tba  CHA1RUAH:  But  tba  moaey  haa  been  ■pentl^raa, bal  it  boa 

been  largely  written  off  since, 

Contiuuiiig  :  He  did  not  think  for  a  niome:>t  ibni  Mr.  Hara  Woald  fit 
the  gigantic Toiid  (actor  whi^h  he  anticipated  In  i,-imli-n 
I  i.ny..l,:y    Mnrrh  .VJ 

Vol.  CKOMPTON.  ooiitiotiing  his  cvidencL'.  said  that  aii  ci>m|>aDica 
which  took  a  btdk  anpplf  bom  tbe  promotem  woald  have  to  put  down 
large  aeniratllntafB  in  aider  to  ensure  a  perfectly  steady  current,  and  thin 
would  tend  to  raise  the  price  to  the  oonsnmer.  Uo  the  lacHtion  uf  Ibe 
antiquated  plant  in  existing  stations,  be  said  that  no  provinou  wa»  taada 
fctt  »ntl.|aalii>n  in  the  ease  of  the  pronmler?.  »i?d  now.  more  th  in  ever  in 
ihd  iiiiitirry  (if  the  ebiclrical  inJualty,  i'.  was  liani^erou.-  f'jr  til-utrieal 
engineers  to  laaneltoat  too  (ar,  owing  to  Ibe  rapid  development}  being 
■ada,  Bean  pradant  aotopawaiuvid  pat  ailitlaiia  lono  tor  deiwa- 
oiaMoo.  WHn  laaid  to  tba  aavaala«a  whiih  tha  pmnotan  antliiiBatad 


from  the  use  ot  cheap  coal,  witness  said  he  had  used  the  Identioal  coal 
which  the  promoters  proposed,  at  Chelmsford,  costing  lOs.  tid  u  ton,  but 
found  that  iia  value  datarionted  vary  nfiiij  (broMh  ttana-ahipmant 
and  expotnia  to  Iho  «ir,  «Dd  vmM»f  Ba  dmnal  iiina  ma  vair  imch 


rmluC-  . 

Craea-aiamlnad  b;  the  Hon.  J.  n.  FfTZOERALD :  The  o-'l&d.  offba 
KetMtngtsn  #  Knlehtsbridge  Cn,  did  not  include  anything  tor  mana|a> 

mfTTt.  ratr'  and  tatr't  and  ri.p  tiil  chiirgrK  anil  ilrprrrjation.  Bat  he  had 
looki-ii  al  ti'.e  ijucstion  frtnn  the  pi:i;nt  of  lirw  of  what  advantage  hit 
eompaJiy  would  get  by  taking  a  buik  supply  from  tbe  promoters,  la 
coinpamog  thU  figure  ot  0  71.'>d.  witii  tha  O'lMd.,  toe  promotm* 
work*  eosta,  it  must  be  remembered  that  it  incladed  the  coat  t^ 
distribution,  whcreax  Mr,  Men't  (Ignrc  did  not.  He  waa  not  aware  tbat 
the  Tynmide  costs  were  <H>4d.  for  the  (irat  two  raunlhs  d(  this  year,  but  a 
relinblv  fi;,nire  of  costs  wns  not  arrivm!  nt  tintil  i'i.r-  w  nrk?  !i»d  been  in 
ipeisti'^n  fur  ^rinic  tmie  .\t  Stiwo.iigtb'  tbi- plant  win.  ii-l  n^w  uivl,  thiTti. 
fore,  the  eftecti  ot  wear  and  tear,  breakdowns,  ±c„  had  not  been  tell.  Tha 
iMt  dlTldend  paid  bv  the  Kanatogton  *  Kal|bMbtidia  Blaotrlo  U^^nn 
Co,  waa  19  per  cent  and  the  average  dMdead  frott  tba  aoauMaoainanl 
was  7  per  cent. 

Mr  ,1.  H.  IllOHFIRIil),  chief  engineer  to  the  Metropolitan  Electri.- 
Supply  Co  ,  spoke  us  to  tbe  vlTcct  of  I'Hil  fnrtor  upon  the  cr-st  of  gcm  r*. 
tion  and  handed  in  tables  illUHtrafinr  ibi .. 

Sir  KALPH  LITTLEtt,  K.C.,  then  addre^ucd  the  liamuuliee  01:  behalf 
i)(  till-  City  Corporation.  Ha  aaid  tbat  already  in  the  City  there  were  two 
ciiii|Mnie»  supplying,  and,  in  reepeet  of  botn.  the  ('ity  Corporation  bad 
the  right  of  purchase  in  I'.M  I.  One  point  in  connection  with  }'.h  ease, 
therefore,  wa«  tltat  ^ihould  tbi.>i  i-cimptiny  be  able  to  su|>p1y  tin  1  '  ■  ti:ig 
companies  at  such  a  price  that  their  generating  stations,  which  were  out- 
side the  City,  might  (hi  discontinued,  in  191t  it  might  be  that  he  would 
only  have  maios  to  boy,  and  therefore  would  be  compelled  to  take  cuiienl 
from  Lite  proniot.-'rs  Kanli^r  ahould  the  promoters  aoqoiia  aitfaaroc 
both  of  the  exi.iitiri;;  c  •mpnnie'i.  thepi-nud  at  which  the  OlfyOorponttlain 
i>>ii.M  thc>i  puicli.i-e  -.ht  urnb  rtakio;?  fmrn  thf  I'nwrr  Company  would  lie 
Pi'  yr-ii;  1  11:;;  n'.  pr.'.".*-ni  (lie  City  lind  .=111  nii;  ilut.-  n.rhl  uf  parcli-i:-'  in 
iut4.  Ill  addition  to  this  tlie  (  ity  Corporation  objected  to  any  (luther 
inter(erencc  with  their  i>tre<'t!i.  Therefore,  he  asbad  that  the  Cit|7  ba 
ex--luded  altogether  from  the  bill,  or,  at  any  rate,  thai  tiM  pnmotora 
shoubl  not  come  into  the  Cite  tfMbout  the  eowent  ol  tha  OoqMiMtioii. 
.Such  a  propoitition  a.i  that  of  tha  ftOllMllatt  WM  pcaawtoio  Ml  vioir  a( 
ill,-  pn  <i'ii'  I unilitioii  iif  r-Icetrieal  MiaiMab 

p<.r<l  i:oni'.!:  r  <  i.cUi.  k  c  .  neil oaUadanManet on bahaU o<  !•  local 
authonties  in  tbe  area  of  the  bill. 

Mi.  PmUP  DAW80M.  el  Iho  iim  oi  Uaian.  Kfawid,  VaOir, 
UaavUla  and  Vnmn,  bamdad  in  IoUm  (iTini  diMilt  of  Iba  < ' 
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Works  -r.f  ^1!  till-'  nKivi«  i\iit1:nTiti.>»,  Th«  »vfraK«  1n<  tnr  of  nn  nrclinnnr 
LonJii:i  lit:h'.mL'  :t.tti.  ii  'v..-  nSout  12  per  f-ui  ,  an  iiu:r*!.i-<'  o( 
the  loaii'litciur  rt-daced  the  capital  ebali^  M<l  tbc  workx  ooiit«.  The 
Ublea  showed  a  gnUoal  dMNM*  «l  tha  wki  aiMiJ  Mli  Um  prioM 
chargvcl  ait  t)i«  oiitpiil  tad  iMA'tutor  tawmMd.  But  be  diA  not  ImIIm* 
that  in  actaal  practice  Ibe  proniotvr*  wouh]  the  load  faotor  they 
aotieipkted,  espoeially  if  they  di'I  Dot  t!c<  tho  trAmwaj  and  railvray  \ohd. 
There  was  very  littli-  probability  of  a'tramway  l»a<l  l»*cnB«<  thp 
etialliiB  tramway  n  i-.lji  L  iiea  had  their  ovra  supply.  Kuiilif  t  e  •  ml  tin 
ccinfidcnn!  in  ouUide  noarces  of  supply.  e»|ie«ially  for  large  qaaDtitivs. 
]<ailw»v  comMniM  wcr*  noK  Ukiay  U>  erect  tbcir  own  femntting 
etations.  as  thty  eoold  g«]«Mt«  M  rhewply  a«  a  powtr  eoniMi^,  waii 
there  would  be  practically  no  addition  for  distribution.  Wi(Dcit« 
abiiolately  disa^'reed  vtith  the  estimates  of  Mr  Merz,  for  they  were  far 
b«low  anything  yi'l  obtained,  and  alao  very  dilTerent  to  the  results  of  actual 
practice.  The  »i(c  of  the  (ireriiwleh  generating  utation  would  requirti 
piling,  and  c.vpensivc  work*  would  be  reijuired  lor  the  foundation*.  I( 
ne  local  MithoriticB  cooM  Ecctirc  a  p«i  cent-  loinl  fuctor  they  would  bo 
•U*  to  inppljr.at  Jd.  per  unit. 

CrOM  examined  by  Mr.  H.  I,I.<'VD  Hi:  a  liiult'  3  thnf  Oi?  capital  cost 
per  kilowatt  of  many  of  tli«  I.  .■..1  irj  tsti.jn-,  \:rjL  .  for  iuAtanoe,  at 
liattersca  and  Shoreditcb  it  was  uiiout  tbti.  in  an»wiir  to  Mr.  I.loyd.  who 
pointed  out  fovcml  iDdcciirncii  and  ambiguities  in  the  tables,  Mr. 
l>aw('>n  Aaid  the  figures  had  been  nupplicil  by  the  oflieiala  of  the  variouu 
uuthnritics. 

Mr.  C.  H.  WOItDI.VOHAM  epoke  ai  to  the  capabiliti  a  for  extensions 
at  the  vr^Tl'Hi"'  boroni;!)  council  elwtrlrity  wotkx.  At  Fiilhain,  Hammer- 
smith.  I  iut<  T  r^i  ami  t'opliir,  there  wurc  tli«  same  condensing  facilities 
which  the  promolora  taught  to  have.  In  most  cosca  the  supply  of 
electricity  for  power  pnipows  had  beaa  cxtenuvely  pushed.  For  inatunce , 
in  Bamm«<imith,  th«N  «M  only  about  SOQ  ii.i'.  of  steam  driven  ploni 
la  pciN-ai<^  wiirki!.  All  IIh  nitutiader  were  w»r'~  i  I  r-Ii  i  tricitlly.  Tbc  cose 
of  the  pruitiuS«i8  iMMd  W  three  ain<mmriiorj-'  -  i>  lari;e  supply  by 
rc^ieoo  of  many  liir>,ti  power  utr-n,  dc<'rcaiie  cf  cost  of  gir<(  [u'ion  I  v  latv< 
units  and  the  advanta;^^i:  u!  Mi<  ceneratioc  station  site-!!  Witli  i  i^mi  I 
lo  tlie  tirat,  be  duevtioncd  whether  any  one  of  the  railway  or  tramway 
oompaaMs,  tor  iMteMe,  wooM  Uk*  a  nanif  boo  (be  pnoMtm,  white 
w  ie«uda  the  (ws  latlw  MMaiftiaitt,  he  did  a«i  oaoeider  there  «ea 
way  adTaatajge  iafhepteiMMttoor  Ihe  bill  aa  eempaiad  iriih  the  eilitiB( 
atetiona.  He  epedafly  ii|ipieliendeil  (naMe  fitMn  tmakdeiwiw  on  the 
rinfi  main. 

CrOSS-exaiiiilK'J     U.  liiil  ii>  l  'r.n  .  a  th.i:  t  u  r:i;-  nnm  V.  Diilil  (•iiii..i  ;t.  of 

Vi  eal>l«i>,  ftnd  that  atmngrmeiitn  wtre  made  for  automaticvllv  cuttmg 
aaij  fMNy  taMe  out  of  the  ciitaiti  Bat  he  had  aat  aiaeh  lUth  in  aoeti 


The  committee  adjoarned  until  to  da.t  i  Friday  i. 

I  The  tollowinK  corrri'tion  should  be  roadem  the  footnote  iit  tho  bottom 
of  the  fir»t  column  of  page  1)33  of  our  last  i>sa}  :  2lt,0<M  ii.r.  represents, 
Approximately,  the  motoi^  connected  to  the  mainb  of  the  County  of 
U)odon  Co.  lind  the  City  of  Loodoo  Co  together,  and  not  to  the  Coaoly 
tt  LendoB  Co.  alene,  aa  atated.] 

OUAT  VOBTEBRN.  PIOOADILLT  *  9SOKPI0H 
RAILWAY  (N«.  1)  BILL.  . 
Ott  Ibndaylir.aomlaaBialwUteOMBilleeeltbalJenaeelCoBUiions 
eommeaeed  eoneidentnn  ef  the  Orett  VtnOmtt,  Floeadllly  *  Brempton 

Itailcny  So.  1 1  Hilt,  the  principal  object  of  which  is  ti  I'Xtend  the  <\i>tinp 
railway  from  its  terminus  on  the  north  side  of  the  Htrand  to  Waterloo. 
The  opponcriu  to  !^.<  '  ill  i' .  thf  l  ondon  County  Council,  the  Central 
London  I  tail  way  t'   .i-il   i  i 

Mr.  UALI  UL  U  IHIUWNK,  K  <  .,  who  cxplatmd  the  object*  of  tho  biil, 
a  hiat«7  of  the  ooaipaaf  >  which  waa  awttwrieed  eome  jeaia  aga 
under  anoUier  nane  end  ainee  ima^Raniated  wUh  the  Onat  Mottbera  A 
strand  iioilway  <  n.  Thi  1iiiei<  now  owned  by  thr  Great  Nortliem, 
I'iccadillr  A  iiromplon  lt»iliviiy  Cu  .  which  wa«  Un;  name  ol  the  two 
corobincu  tonipsnieif,  cM  r  it  d  'i  m  I'iii'iti'it  t  I'  .rk  to  Holbcm  and  on  to 
I'iccadilly  and  llroiupl<  1 1  !i  n,  il  i'Ihtv  li  I  in  .^ib  author  iM:d  down  lu 
the  north  ^ide  ol  the  Strand,  and  riie  piincipai  object  of  tbi'  prescnl  bill 
was  to  conttruc't  an  eiienaion  ni  ii  te  the  Waterloo  nietion  of  the  Ijoodcn 
d(  South  Wefitem  Railway  Co.  The  line  would  he  eonatraetod  under  th<' 
Strand  to  th<'  Victoria  rmhimkmcqt  and  thence  under  the  river  Thainef. 
Ily  the  new  scheme  it  was  prupoM-il  to  (<onstruct  tho  S'.iand  station  in 
Surrey  street,  insCtud  of  at  the  ..-rescent  of  the  new  tborou;<h(are  now 
being  conxtiucled  in  the  Strand  by  the  London  Couniy  Council.  Tlic 
"biett  of  tbi«  chaiiKe  WM  to  make  tbi-  junction  more  convenient. 

.Mr.  C  T.  M:UKi::8.0faainDan  of  tho  L'ndcr>;rMind  Kleetric  Bailwaya 
Co  of  London,  Ltd., aaid  that  the  (iroat  Northern,  Pi'.cadil^/T  Brampton 
!'tt!w[iy  woiili)  be  0|<>>ned,  probably,  to  the  public  m  about  1^  months' 
,  and  about  £:t.<tV0  ririO  had  besn  spent  upon  it»  omslruction  np  to 
dale.  The  I  :'.di-r(!riiuinl  C)i,  Wuuld  construct  and  r  uiip  tln^  neiv  line  to 
Watorloo  and  limj  ihc  ne(!«Bi«i7  Capital. 

Mr.  A.  Hl»SH,  en:-in<--4T  to  tne  promoiers,  pot  in  ■  !timat>-'^  of  the  cost 
oX  <«in*t4UeLion,  amonniin;;  lo  almnt  i:;l2H,0(K>.  1  he  lin<>  would  be  a 
einjtto  lino  worked  ftt  the  Imiile  system,  this  liaiinK  bifn  dt  1 1  In)  upon 
for  I'C"!!  ■iiii'':vl  r^M-ii"  -.  «Uli'Hii-b  liii-rr  «iL':  no  ml"'  rmlw.yv  tbut  ti>'  knew 
f»{  wi'i  kt  >i  a-  11  >»in:.:l-  inr, 

Sir  <■  tiWIiNS.  ,•,■>!,  is!  n).)ii:<'  nr  ol  tlr  Lnii.jtin  .v  Soiirh  -von 
Hailvvii)  )  ,» ,  ,it).i)Orti'd  tliP  ^^ht  m.>. 

Aftur  'Oil"  ci.xs  i-i.r.'iin.itiuii  by  .Mr,  Lloyd,  t.'  .,  for  the  Ctutral 
Lottdoii  Ititiluay  C'j  . 

The  (  )I,M1;maN'  ,ii>1  th:'  proposal  to  run  the  railway  in  the  manner 
Ei.j^''  tril  li, iiriuil       --«riu;.h  rriur i..lt t iitiuu  uf  the  Luiumittfct.  and 

l.'|.  V  «uuld  Ilk.'  Ill  iM  ,  li-iiir.:^  hi  lo  •hi-  dltl<ri  |i?>-  m  ii'.^l  Imiwcr-n  run- 

ftru<^"ik  tuM  iiiit^a  uo«  and  at  aoiuo  (utort  timi.',  havioK  rc^d  to  the 


fact  that  it  the  llnp  wa?  dnnbiiN]  s  few  years  benee  there  would  be  the 
necessity  to  rc-'  rci  t  ihi  c  ii^cru Minal  woric  in  the  river  Thamea. 
Mr.  liUKKILL,  K.V.,  for  tl)e  promolen,  pvomieed  to  hare  the  ligatee 


fr.  EBRKTNB  POLInOCK.  K.C..  iatinuited  that  aa  aBKMBiaBl  had 

been  arrived  at  between  the  London  County  Connoil  and  the  prooDoters. 

On  Tuesday  Mr.  YEKKES  wai  recalled  on  the  que&tion  ot  working  the 
nroposed  line  in  a  sini^le  tunnel.  H«  said  that  the  additional  c<Mt  of 
iuiilding  the  line  In  doable  tunnels  would  ho  LI  J  fiiiiO.  It  the  line  w«t« 
eoni-lracted  now  AS  a  sioKle  line  the  eetimatcd  cost  of  ntioiiatiOK  the 
itaRioB  in  the  Tbamee  at  ii  later  period  weald  ha  £U.<MMt. 

Sir  DOl'OL&S  FOX  baring  espreaaed  Ihft  opintoa  that  Ibe  railway 
could  be  worked  as  a  sin^^le  line  without  any  danger. 

The  CHAIRMAN  intimated  that  tlio  Committee  were  unanimous  that 
n  finale  tiinnul  cnirld  not  bn  f.-^nctioned.  hut  an.r  ■stif-vif'-fion"  Uie  pro- 
ihntc;:-  Mut'lit  fi.ivr  -.1.1  niski  wi;ii,.il  be  fully  conFid'-ii  ii.  II  a  -mgletub* 
was  insisted  upon,  however.  Uie  jidrt  of  the  bill  rc-lat  ng  to  tkc  oonstiuc 
lion  ol  the  railwajr  woold  be  refused. 

On  WedneiMtay.  the  pi«moters  arrved  to  a  elanoe  te  theeflect  that  the 
r;iilwnT  nbo'iM  bi- finstrtinlud  wiln  separMf  tunnels  for  up  and  doWB 
triii'iL'  kirdiri      ir:i.--  oji.:-!!!:.!  tui  :rfillie. 

Ihe  bill  wa'i  ti"  'f '  r     i  '  i .  .1  t  >  I,,-  roimrtixl  fni  Itiii  J  rfJvlii;?, 


P&OVI«IONAL  OKDSBB. 

rKAMWAVa. 

)>«en  appointed  under  the  l'ri>^ 


SCX)TTMH  TRAMWAY 

\\  I  V.  :-  - 

The  Coniuiiwiioner«<  wlm  Imw 
Lrgislation  I'roo.-durt  iiljiml  Art  to  i  CFn»rder  the  Sc  nttinh  provisiooal 
orders  dKuonitid  this  Eossioo,  commencod  their  ctHuidenattoa  of  the 
Weniyss  TraoiwajB  Order  on  Bailiiidagr  hat  at  Bdiaharch.  Tha  aMiaari 
tor  the  pramoten  were  Ur.  Bl'CItire  and  Hr  N.  j.  Coehiaa-Patrid.  Hm 
petitioners  against  the  onW  were  the  North  Dritiah  Hallway  Co.,  and 
the  Kirkcaldy  and  fiycart  Wutcrworks  Commission. 

M  it-.f  rnmnicnccmont,  Mr.  M't'ltin'  objected  to  !hi*  l<  ■  tia  uf  lh« 
K  irl.r.iM  v  &rni  I  'v.-.itt  Walerworii  C niinussionorB  whiif  m;i|m' .ilson.  hf 
said,  was  mainly  on  the  ijuastion  ol  electrolyeie.  He  oontemlcd  that  llMy 
had  aaqda  fivMtiaB  onte  tba  Ttamwajra  M  •(  vm.  Xha  OainaM 
iloBers,1ioiMver,  aBewad  tha  leeix. 

Mr  M-CLl'ltK,  in  opening  the  CAse  for  the  b^M,  said  that  it  was  a 
proposal  by  Mr.  Ilandolph  Wemyss.  of  Wemy&s,  to  comstnict  an  electric 
triitn^vay  "f  riiili'.-.  lonp  (rfim  Kiil;r'il(iy  thiTm,:;Vi  I'-.-snr!  nnd  Womyiu  to 
TiukhaMMi  ..n;l  111   iiiiji  .-  -.      ]jriiiii;!tiii.'  tliii  ■.niihway  was  thst 

the  dlMlrict  was  totally  without  meanii  of  ouinmunication  at  present,  unil 
tha  darelopiiient  it(  the  towns  wbiah  tha  traiBwagia  waoM  loaah  had  teaa 
eooaidaiaM.T  retarded  in  eonieqnenee.  tVith  ragaid  t»  the  oneeMoa  el 
the  North  Britiiih  Railway,  he  kaid  it  was  btrgely  on  the  <|Ue«UoQ  o< 
•  onipclitiun,  and  tli«  railway  company  specially  asked  that  go>>(s  tralBc 
should  not  b«  aJI'^w^d  cvi-r  th?  trmnwny?.  Ad  this,  however,  was  »n 
important  part     l.v  ca-r  he  could  ro:  iii;rfc  lu  it. 

.Mr.  UANDOLi  H  WEM  VSH  was  then  called  and  dcscribiid  the  diiUiet 
and  the  industries  carried  on  thatra,  and  fdoatd  lo  gitra  war  M  the  nil- 
wajr  company's  propoeal  that  Roodi  IralHe  Aeald  net  beoarried. 

Local  evidence  was  then  calleit  in  sui'fnrt  t?f  the  ^r-ier 

on  Monday,  Mr  STEl'IIKN  SELLON  t  av:  i  ir-,i  i  .us  c  f  the  cost  of 
the  propowd  line.  He  said  the  gau^e  would  be  .iit.  oin.,  and  tlic  total 
cost  £.'iV,0<Ki.  Hi*  (istitnate  of  the  revenue  from  the  lines  was  £itAU 
per  annum  from  tho  passenger  traflic  The  working  eip^nditurt'  be  pot 
at  £7.-200  pme  aanam.  feaeiag  Ji:i,>«<)n,  and  after  |k>ying  :>  per  eeel- 
intfrent  oB  the  eapitaiv  XitWO  per  annam  woo'd  remain.  Ibis  meant 
that  the  i.-ompnny's  receipt*  Mt  m'le  wooU  be  £1,400.  baft  a  UWtter  et 
fact  lie  hail  never  coii'^trnctea  •  tniRwaif  ta  Beolfatad  or  Xaglaad  whoa 
this  figure  was  so  low. 

rndt^r  cn»s-e.vamination.  Mr.  8BLL0N  liatod  that  in  BtnaloKfaam 
and  Snath  Stsffordshiri-theinunwaje.oooipBnieahadfan  powen  loeaRy 
good».  '   '  ■ 

Kvidin.'j  was  then  ca'lod  on  behaW  el  the  North  BriKlh  1W1«V 
I'll,      '.hi   iui.-t;o:i  of  c>iTr.pt1itM»n 

I '11  T;-.  .r  .111'.  (I'-.h-i  M  in;,  wa- l  n-  1.  Iialf  of  iheNortli  liritiii 
Itaiiwav  Co.  but  the  (  hairuMn  found  the  preamble  proved.  Tbededsioa 
precluded  the  uae  o(  goods  iradic  upon  lha  tfaiBiwa|ii  liQMMl  MMNh,  ftf 
connignment  in  pacliag"'  md  psrceln. 

TRADE  MASKS  BILL- 

The  Trade  Marks  Bill  has  passeil  its  fir.tt  reading  in  the  House  of 
Commons.  Tlie  bill  was  brought  in  by  Mr.  Moiillon.  Mr.  Eve,  Mr.  Cripps, 
Mr.  liutcher.  Sir  Albert  It  jilit,  Mr.  Cawley  and  Mr.  Kob«on,  and  the  tbrte 
main  objects  they  have  had  in  view  are  :--;!)  To  miike  the  legislation 
which  defines  thi^es.'ienttaU  of  r<>p;is.terable  trade  mark>i  and  the  pro-ediire 
fur  ri-i;ii;terlng  them  morn  in  accordance  with  the  wishes  and  needs  of 
tb«  Ciuumercial  community.  (Si  To  srp*rate  the  fundamental  priviiioos 
ol  that  legialatdre  from  the  proviiiion-  rolatini;  lo  proceijure  The  lltM 
is  made  by  the  bill  moirc  ela-ilic,  and  capable  of  bring  readily  maJHW 
as  etperience  sliowii  beet,  and  they  are  Ihereloro  relegated  to  rules  wliieh 
••.in  priiinplly  lie  amended  if  neeeeanry.  ;3i  To  oorre<:t  defects  in  th- 
working  nnd  arrani-omcnt  "t  the  pri  srnl  .u'.n,  r-o  ai  to  render  ibe  Icifii 
Inlion  simpler,  nnrc  int?Uigilili-  and  more  ertectivr. 

A  cdmpleif  -ct  of  lulc  is  Bche<lnle*l  to  the  bill.  Tliewe  will  be  Uir 
riib'<  wb<'n  the  new  le^Mslntion  commences.  They  wHi,  haaraMff  W 
capable  cf  being  aiiiend<-il  from  time  to  time  by  the  BMtd  ol  Ttldii 
subjoirt  lu  their  being  oubmilUd  to  I'atrltanicnt  by  being  laid  on  tho  tatle 
of  fitich  i^ll^^e. 

In  the  pni(iur»tlon  fi(  Ihr  bill  every  effort,  it  is  sUtc  i .  l  a  t?cn  mad* 
atccrlttin  the  vk  ws  of  thi>ie  wlmarr  moit  intnesi-  1  in  trv  li    .arks.  »n« 
olbo  tho<>«  who  have  the  jte^teiit  famt^nty  witli  the  administratioo  of 
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tha  preterit  acis  Mid  the  judioiftltailiaa*  themiindur.  and  ii  it  helierei 
thai  th«  proviiion*  o(  the  ptMtat  bill  accord  with  theM  view*  in  all 
aulKtanlial  mattcrt. 

I!rii'(!v,  (hi-  Mil  ii  intended  to  eonaoUdat*  wd  anwod  tlia  Uw  Mlkting 
to  tnuii'  niiui,!  luij  to  di»ociai«  th*  IKW  nliUog  ttmlo  ItaOB  tut 
rcUling  to  patents  and  d«ii|tn». 

Tha  bUl  wi»  wwiiwoiii^ilpwftd  Iqrtlw  Awadhrti—  of  lh><ttM»bwi 
of  OomnMra*  at  III  ImI  flOBfmiMN. 

On  Tuesday',  in  tho  TToum  oI  Commons,  it  was  agreed  that  the  cotn- 
iuilt<>i>  tu  ion>iid"r  th<i  bill  ohould  consl!>t  erf  tho  tollowinc  -  Mr.  UlaJie, 
Mr. liuliiliar.  Mr.  Crii  i  -  Mr  Ktf  yir.  Kison.  Mr.  Kletebor  Nooltoo,  Bif 
W.MMMV.BirC    1:.<i.-I>:l'a  imi  M-.  TilUt. 


oont  BUtorBiOM  ulu 

Thi-  i  h,  l'f:l   f.lrrtriril,/  Sufjilff  I  n.'^  liiU  WAS  befflW  ft»  —GlipDWd 

Conimitt«<9  o(  the  llou^  of  Commoa^  on  Tbur^a;  latttrailb  It  ladu 
|iowors  (or  tlio  extinction  o(  (ha  loundan'  abatBi  ol  the  aoai|Maf,  (tndUv 
Msw  ol  ordinarr  shares  in  lini  IhewoL  The  MU  fiWwcd  10  b* 
reported  (or  Ihinl  rsading. 

Um  SkrefMit  oni  llVrrrWrr>h<ir  fOMtk  Pitnr  WH  nd  ib*  if<i>«r 
StrM  Kill  will  BOW  ■roewd  uniippinted 

(n  the  Hou«e  o{  Lords  on  Monday,  thv  Tynen'ttr  Triiwiriiy*  //itt  and 
the  Mttr«i><>lit.tn  OhificI  Uiulirny  Kill  were  read  a  thini  lime. 

The  <  *(«riiii;  (  ViMf,  Kmtnri  .1  I!>mpMlfad  W(ii/nr<i«j  /(i/J  wa«  further 
considered  hy  Sir. Comptoii  l!icli>'H  «  Mmraittaeof  (tu-  I[<  us<!  of  C'i>:>iiiKMt* 
uD  Mooda;.  It  «iU  be  rem<'iubect»l  that  an  adjournment  vn»  made  on 
Ftidij  last  week,  aa  reported  in  oar  lail  (mm,  in  ot4tr  lo  «iukht«  the 
Waatninvter  Cit;  Cooneii  and  the  pr«mot«rt  to  eona  to  an  agnaaMBt 
with  regard  to  the  onderuroDnd  itation  at  ChariDKOnna.  IhaOonuniUaa 
now  found  the  pmitnblo  of  the  UUl  piovcd  with  oaitaill  tUcnktiaaB M  lo 
the  coitatruvtion  of  the  entnneea  to  th>-  aabway. 

The  It  nl  I'limlfrliinil  y.lflrii-  iratnK\i^§  tlill  came  liefore  the  Un- 
oppuMid  Committee  ol  the  IIounc  <>(  I,atdi>  on  Tueedoj',  and  wa*  tmlered 
to  M  nported  tor  third  readinfl.  The  ol^l  of  IhO  bill  t«  loeKMnd  lha 
pariol  for  exorcising  the  power*  ironftmd  bf  tko  Wnt  Oumbarlaai) 
'framwavd  Co  s  .\L-t  of  VMH  and  ItHCI. 

Tho  ilftrtrp^itittin  Itailtca^  "n  Ititt  canir  fni,:-  [hr  Cnoppoaed 
Couiuiitee  ol  lha  Ua«M  o(  Lortla  on  Tueadajr,  and  was  ordered  to  be 
raportid  lor  Mti  Wftdirg.  Tba  objoat  of  tha  UH  la  ip  Hthariae  the 
aeiinldilMi  of  lha  ttafcilaUBR  of  the  Kenmr  *  VtWSitn  Ballws;  Co., 
to  proviiiv  for  the  coneolidalion  of  certain  preferenrti  of  the  <-am- 

pany,  tu  empower  the  l  ompan;  to  enter  into  aKreentenls  n»  l<>  the  nupply 
of  <'1>  L'tricitjr  and  (»  riiisr  additional  capital.  A-o,  The  iicn  cnpitil 
w  ui;ht  IS  to  ill.'  «>»ti  nl  »t  iH)H»,<(00.  with  one-third  borrowinK  powprs. 

la  tlte  JIou»e  of  CuoiBioas  CD  Wedneadaf,  tha  ImikIuh  I'mlnl  Traio- 
teaf  tUxifiitivH  af  timff  Via  ma  tutd  a  aeooDd  tfnio. 

It  baa  been  repnrted  to  lha  Uoom  of  Leala  that  tbo  Ba<Na«  .liyrK 
t.i.r<r</  .Viif,i./i,w  /  '.JIT,..  7.,.  f  .  Iiill  haa  been  dropped  The  objpct  vt 
the  bill  wait  ti>  <  Miiirn.  iin  iL|.;feenient  fur  t)i<>  uiiml);umaliiin  of  tb<f 
Uuv'fiM  iyf  i  (jruiid  Natiuaal  Tramways  Co,  aitil  the  liueoos  A;i>r.i  New 
Tranwaya  <'u.,  to  litcreaae  and  i»-arnu)(;v  tb«  enpital,  deal  with  the 
•rraan  of  dividend  on  the  prafereuce  aharcsitt  the  Urand  >'ational  Tram- 
wue  Co.,  aiitt  modUf  tbo  i<d^  of  tba  pvalaraMa  afaaMhoMeia  and 
{■oUcfa  of  jlebeutuiaa  and  4ab<>irtani  rtetik  iiaaail  Vy  both  oompatiaa. 

TBLEGBAPHiO  UOMUU^iOATION  WITU  LIQHTSHIPS. 

In  tha  Houi.i  i»f  I'oniitiotis  on  Mc>iiHay, 

Mr.  Kf'CHAN.\N  nvkcd  thf  Sicrotary  tu  the  lijiuil  of  Tiadt'  whether 
IhcKi  ».>s  t^'Ir^inphK'  coiiuiiunicaliuu  of  aiqr  kind  betircen  tbu  Wolf  ui 
l.oii>'  lii(>  .  lif;litlioiiti!i  and  ihe  iihoie ;  and.  If  net,  whether  il  otitild  tie 
<'i<tiLbli  hi  d  at  all  c;irly  date  in  vieu  of  tlli-  m  ont  lo^  ^  ol  lif<  in  the  wm  k 
ol  llic  ship  "  Khjb<  T  ' 

Mr.  UONAU  LAW,  in  a  printed  rt  |ily,  said  lliprc  wa^  no  tdeKmphic 
eonininniiMition  batwenn  th<no  two  lighDiuu'io!!  and  the  <iharo ;  but  both 
(tationi  were  kUa,  owin^  to  Ihoir  proiimlly  to  the  mainland,  t<>  ooni- 
niun'i'tti:  with  ihc  iihore  on  clear  nights  by  means  of  HjKCial  eiRniUling 
lamps  provided  lor  tho  puipj^e.  Communication  from  the  liOORihipi 
.coJiil  alsro  be  made  b.v  da>  by  semaphon;  or  explosive  rocket,  and  by 
iiiilhi  by  evploeive  roclcL  l^ouunanicattoo  by  wirelem  tslcgraphy  was 
about  tu  he  eetubliUiud  betureti  »it  li^ubi|«s  and  tha  uluire,  and  if  the 
aaimrinMil  «m  fowHl  to  h.-  «tnaeaifal  lha  ^ratani  would  no  doubt  be 
oMended  tooMiaroBtlyiui; liKbt  ttalioiiai  Be aoaU  ool/  lay,  at  pieaant, 
that  the  caae  «( thaw  two  Ushtbonaaa  wiwld  maita  oonaidantlion. 


METROPOLITAN  P1TBUMA1I0  DISPATCH  BILL 

In  111!'  TTi^mp  ,.r  rommon.t  on  Wcdnewla.v,  Sir  J.  DnrSHAI  V:  asked 
the  M< nil'  Sf  cri  ttirv  ^>1:>  tlier  his  attention  had  been  cail>:H  to  ihc'  bill  for 
itKorporatin;;  a  oiim|i«ny  under  tbo  name  o{  the  Alttropolitan  I'oeu 
nalio  Oiapalah  Co.  for  tba  pat]ioea  of  laying  pipe*  for  f  ikanmatlo  dispatch 
nodn  the  alraets  of  tha  CoDiit;  of  fjoodea ;  and  wbalher.  havinK  regard 
tu  tbv  (uct  llmt  u  lloval  Commisainn  has  under  eon:  idcratioQ  llio  »talro( 
I.oiiduu  ktietta  and  ih-:  bc^il  mode  of  pteventini;  con(i;i  tJon  of  tn»rti.'.  In' 
\rouid  op|nr!>c  the  grant  of  lurtbi  r  powrG,  far  breakioi;  np  the  atrtela  and 
inipcditiK  tralliL-,  to  a  pr'  vut<-  eoinpany  until  tbnlCocaniiHion  had fqiorted. 

Mr.  l^KSN  al«o  iisked  the  xamo  question. 

liord  hTANLF.S  .  in  rtpl.v,  stated  that  Ihc  London  Connff  OoBBf  il  and 
lb«  City  Corporation  had  made  representationis  lo  him  wittiretrard  to  this 
t  ill,  poiniin;.;  out  1  be  );reat  inronvenienc«  which  Would  ri'sidi  Ui  in- 
liabitaiitH  of  London  fioiii  twh  an  rxtcnsivo  itilcrftruncc  wilii  th?  .ir.cla 
aii  wa«  cvnteiuplalad  by  it.  lie  ahatad  this  view  aiid  woa  unable  to  aaa 
that  any  adwtafe  lo  Ihe  poual  a«nioe  eooM  he  derived  feem  aoch  a 


ayatam  of  pnaumatie  diapaldt  thot  weoM  eooalerbalaMe  the  ovila  mida% 
from  the  construction  of  the  nodergrooiid  tubas.  He  viewed  with  dia- 
favour  the  proposals  of  tbe  bill  and  strongly  of  the  opinian  that 
tbamaaraiBaboald  not  ba  nraeeadad  with  aotil  the  ilci}ral  Conmlaiiaq  en 
Iianlon  TnUBehai  imed  ili  fefforl, 


DNDEROEOUND  TELBORAPH  WIRES 
III  the  HouKe  of  Commons  on  TiKjeilav,  in  rrgilv  :a  Sir  A  Ai-'iim. 
Tho  rOSTMA.STER  GKNKK.iL  ;^id  ilml  wkh  tbi  exception  of  a 
limall  section  where  there  had  been  some  ditUcDlly  owinK  lo  dUtoamaa 
with  the  road  authorities^now  fortunately  settle<l— tbe  line  of  nnlar. 
ii'i  iiiriil  t-:  lt  (:rat>h  pip»s  eemplrti  i  to  Olaauow,  The  cable  would  be 
iiri'»n  in  ;)lon..'  llii'  «li  of  ilur.  lim  iliarinn  the  year  IWi'i.Ci.  He  w»s 
not  in  u  i>oi<)tioii  to  extend  tlx-  undvr^round  line  to  Kdinbargh  at  presnnt, 
but  there  would  be  little  chance  of  serious  iotarruption  of  eommunloation 
with  that  city  when  Carliale  and  GUsgow,  with  a  number  of  iiidependoat 
Unea  to  Edinbur^'h.  wi  re  both  on  tbe  same  underffrouiul  .yi  teni.  I'er- 
■anenl  oablek  had  been  laid  between  London.  Wurtiugtoa  and 
Uvatpool  and  from  Warriaiaton  to  Maneheeter  aad  aarliaU.andntaBa. 
poiwjrciMe  had  bean  dnantln  botmia  Maaehwlir,  BnrflgrdMdlioedi, 


Tha  TiuldinKioii  l%Wclriiiit>'  Kxhibiliuu  was  opened  oit  Bniurdav 
laal  ol  tbo  <)uooii'»raaid  Bolba.  BrnMitH^lMidoB,  W.*  aad  k  ba 
noudn  open  unto  April  R  Tho  onuhilioa  hM  km  aifutmi  by 

the  Metropolitan  Ktvciric  Suppl.v  Co.,  tho  Ktutntoqr  ivpiplion  « 
electricity  In  I'liddiiiKton  ttorough.  for  tlio  purpoM  Cl  dliootinit 
attention  of  rcsideiil*  of  the  looahl.v  to  the  numeron!*  inodoni 
applicatluiiK  of  (di-clricitv  to  lighlinK.  beating  and  power.  Thv 

>fny".r  nf  1'iiililiii;rt<ii)  p«"rf<>nued  th»«  opouinc  ceremonv,  nnd  *poko 

ji:   ^'lii\vif^'    |<TU:'v  irf   lllc    f,.r.iri-   of   I'li-ill'..  .1 '.  .     Al    lile  hiililtoOII 

wliic-ii  (ollowmi. thin  neiimmiiil  vs.i.-.  i-rlio-.'d  \,\  .Mi.  I  .  i..  ilurn^.  M.l'., 
who  drt-«  jHirlieiilar  ntlfinlion  t.  ihv  ijiin  usinj;  sii!.  uf  <  ijrr< m  by 
tho  c<iiiipati,v  (ur  power.  Thi'  .Mavor  ol  llolliorn  and  iiir  MolviU 
Itcachcroft,  ehainnoB  cf  tho  Water  BoMrdi  olao  mode  aniloblo 
retnarks. 

Tbeto  MO  ^10  Akifgi  iraniber  of  novdties  which  distlnjiiiMii 
thla  oxUbldloa  Imiii  olhon  raeeotl.v  openotl.  Tlio  general  atfanige-! 
luunt.  too.  h  ntliatic  »n>1  liright,  and  the  exhibition  isulto^^'ther  well, 
worth  MMinft.  MiMt  of  tho  novelties  are  in  tho  tintnru  uf  elei-trid 
tittiii>,'H,  some  p\eiH>diiigly  pruttv  mid  original  dvsiKiis  hi'ln^ 
shown.  Exhibilons  arc  Kiippliod  both  with  nlleniiilini;  and  roii- 
tinuuus-currcnl,  tho  loiiiporary  xiib  slntiuii  o(  the  Metropolilini  Co. 
hi  the  btiildinK  Inking  the  fonii  u(  an  unliinir.v  stand.  ,\lturnntiii;i 
current  i«  bruiiKht  into  tliu  building  ut  1,1X10  vuUs  and  in  triiiiii- 
(uniied  down  bv  four  ."iOkw,  tr«iii>foriuerii  tu  'iOO  uud  lOU  vuUm 
respectively.  Contiouoiu  curniul  is  gt-neratcd  a.t  tbo  cvUipiul>''s 
stand  by  n  imuibac  ot  acaaU  uotor-geoontor  aoto.  There  are  M 
lighiitig  and  power  eiieuKa  iii  aU,  eieh  of  wMeb  ibowed  an  Insula- 
lion  rcsistniiee  of  not  less  Ihnii  1  luegohiii  on  test. 

.\s  at  nil  rceeiil  shows  of  lliii;  churni'lcr,  the  Dowsing  li xdiniit 
Uvat  Co,  have  on  vie»v  h  large  mid  vnned  H^surluieiil  of  di'  ir 
pnlontluuiinoiw  eli«ctrie  riKlinlora,  Stimdjird  sl/icd  ladiutor  '  of  tt'ui 
liiiiips  arc  Riiid  loeonsuiio  I  nmi  y<  i  tcur,  Imt  fhi'i  may  bt  reduced 
bv  unc'Imlf  by  dwilchinj;  oil  n  p  ur  ni  i;ni:|vi.  t  hic  rndi.'ilor  is  siifh- 
cieut  (or  Ik  room  I'ifl.  iu|tmre  uml  it  onlmary  iieii;ht.  This  liriii  uKu 
evbibit  the  apparatus  u«e<l  »ii  iln  1 '  Jw.iiiiL' noliiiin'  I"  i'  uid  lijjhl 
treatment  iaa  employed  ou  the  hoxpitiU  ship  *'  ^liuni-  ",i  Ik'^iiIo*  » 
iiumlicr  of  uthcr  uMdical  ap^laiuNO  in  which  rkstricily  play*  o 
prouiiucut  part. 

liaaaiB.  Vari|ya  Umilad  osMbit  dyn^iuu.^  bloffua,  hm  and  oil 
kinda  of  fltlinfpi  for  electric  lighting  <>iul  power,   llielr  excellent 

show  includes  u  npurk  coil  of  liuse  iliiuenaioiui  and  u  lar;;.'  rH'i^'.i 
of  "  .Vston  '' rHdii<tor».  iui-lmliug  some  exaUipleaiii;ideof  nlniiiiiiiuiii. 

.\  neat  eolloctioit  of  jire  lumps,  iiiulor  starters,  swit^'libo.ir.l.  un  I 
(■eneral  electric  rittii);!;o  liiis  hern  broujjlit  together  by  tlif  West- 
miiixtnr  Ku'jinooriii!'  (I'o.  .\ttrnetioii  i«  excited  here  by  the  elei  lne 
wcldin;;  appnratui^  shown  in  oporiition.  Tho  weldiiij!  current  i'l 
iilternatitig  mul  obluiited  nt  !i  pressure  of  iibout  '2  \o\ls  from  ii  •«iinll 
transformer  buUt  in  the  box  shapiNl  base  of  the  nppiratii''.  When 
the  weld  ii^  completed  the  ciirroiitia  autouiaticully  su  ilcbud  oil'. 

Messrs.  Btihcork  A  \Vik'ux  bhuwotM  oi  their  ailanltFovlly  hoeket 

eonvevons,  whieli  is  periodiciilly  SDt  Su  UOHOH.    In  tddUlon.  thl« 

linn  i^ws  a  nuDilx-r  of  models  of  their  boiterx,  luacbwiieal  Kit  kcr^i, 
water  aottening  and  iiiirifyiiig  platil.  ftc 

All  exhibit  which  chIU  (or  special  ittleiitKni,  on  iteeouiii  o(  its 
comparative  novelty,  is  the  ma!;n«tie  wpariitor  for  nepAniting  inm 
and  steel  from  other  metals  and  innlcri.iU,  »hoWii  by  the  Hardy 
I'rttent  Pick  Co.  This  separator  it  niroiuly  largely  tixt'd  in  foundries 
for  scpariitiiii;  iron  from  brass,  and  it  i«  also  suitable  (or  ixtni.^tin;; 
iron  and  steel  (rom  iK-Htnietor  refuiie.  In  the  tiiAehine  t.hown  the 
cuiTeut  coiwuuiptiuu  is  (i  amperes  at  <■>  volUi.  Tho  separtttor  con- 
•lata  of  n  ^Ktular  plneed  vitn  ita  ftxie  aot  quite  horixontally,  bat 
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with  one  end  bi))hor  thikii  »1)0  otlier,  no  that  when  revolved,  material 
introduced  nt  the  hiKb«r  end  will  gr»dnnll\'  make  its  way  out  at  the 
lower.  Thi»  cylinder  \»  pli»c«d  upon  roller*,  which  enable  it  to  be 
rnHily  rev<ilved,  and  leave  the  in«idc  without  obotniction  for  the 
piiMHi'iue  of  the  uittlerial  tbroii),'li  It.  Initiile  the  cylinder  sire  about 
12  mii|;neli),  extendinj;  aluiif;  the  gr*>Ater  part  of  its  length,  and 
(oruiin;;  RliKhtljr  projecting  ribs  in«ld«  it  in  the  direction  of  its 
lonttth.  These  magnets  ore  excited  by  a  dynamo,  with  which 
Uiey  arc  automatically  connected  and  disci>nneotcd  during  the 
reviiliition  of  the  cylinder.  A  tray  or  nhool  i«  fiitod  inaide  the 
cylinder  near  the  top,  but  not  connected  with  it  in  any  way.  W  hen 
the  magnets,  during  the  revolutions  of  tin-  cylinder,  are  paaoine 
over  the  tray  or  Rhoot,  they  are  di8coniiecU«d  with  the  dynamo,  and 
■0  drop  on  the  tray  any  pieces  of  iron  or  other  magnetic  snbstAnee 
thoy  have  picked  out  of  the  material,  and  during  the  remainder  of 
tbvir  revolution*  with  the  cylinder  they  are  in  conne<-tion  with  tlic 
dynaiuu,  and  xo  magnetised  and  ready  to  pick  out  any  magnetic 
snbxtnnco.  iThc  Heparntnr  m  shown  to  the  right  in  the  illu»tri>Uoi> 
which  we  givo  lielow  of  MesHrn.  Henry's  stand.) 

Tile  latest  eloetric  light  fittings  in  wood  arc  the  striking  feature 
of  the  stand  occupied  by  .1.  S.  Henry  (l,ttl.>.  Tlies<'  tittings  receive 
luimc<hatu  iind  well-merited  attention  from  visitors.  They  iirv 
mn«le  to  suit  all  the  roci>gni9ed  ICngliMh  ntylca  in  furniture,  and  the 
luakerH  have  taken  great  pains  to  reproduee  the  true  details  of  form, 
caning  and  iiday.    .\  centre  table  on  this  stand  is  furnished,  as 


£t.iiiij  ut  Mi^sit.".  J  S.  UrMiv  (Lti<.). 


will  l>o  seen  in  the  accompanying  illustration,  with  two  beautifully- 
detiigncd  wooden  white  fittings  at  cither  side,  in  which  lamps  are 
fixed,  and  ut  the  bosB  a  well  fur  water  is  provided  in  which  fresh- 
cut  llower-i  can  he  kept.  The  centre-piece  ix  available  also  for 
cut  bloom,  the  very  pretty  hanging  laiiips  ulVuiding  a  soft  bright 
light.    No  vibitiir  should  iiiiss  this  htand. 

MeR-i!i.  It.  N.  <'unnin^l:am <V  Cu.'h  aland  ixariangid  uiidM'  a  huge 
^liade.  ri'i|uiriiig  hu  less  than  U.'>vds.  of  green  eloth.  M  the  iipe\  of 
llin  -Hiiade  is  a  tiaiiie  are  lamp,  which  is  said  tu  be  of  U.<IOU  e.p.  The 
litlingH  o(  lliis  stand  include  many  original  and  artihtie  deiiigiLs,  and 
there  is  also  an  electric  fan  which  oseiUate<i  to  and  fro,  the  iiiovc- 
iiient  Iteing  obtained  by  an  ingenious  arrangement  which  inakeH  uk« 
of  the  draught  of  air  pnxlueeil  by  the  fiiii. 

One  of  the  neate.it  !«toiiili«  in  the  i  vbibilion  is  thai  of  Mr-sxr*.  <>,  T. 
ItitiikK.V  <  <).,  who  kIiow  a  great  vuriely  i>f  doeorative  litlingo.  This 
linn  was  eiilrunU'd  with  the  lighting  and  ilocoration  of  the  band- 
stimd,  wliii'h  liM>kxevc<'4«liiigh  line.  A  nov  elty  kIiuwii  here  is  I  tanks' 
electric  liuliling  siirfnce  iHinrd.  which  Ik  covered  on  one  "ido  with  u 
eloth  inli'rwoven  williparallel metal  braids. altertiute  l>raid>ibein;;eun- 
nerted  together  and  with  iiiie  temiinnlof  the  <  U  ctrii'  current  supply  by 
;i  lleMble  curd.  ruiiliri  tliMi  betue<>ii  llieelci  liie  Limp, eleetrie  iiintor, 
or  other  piece  of  apiutrnliis  with  tlio^'  braids  is  luade  by  pins  uhirh 
are  pushed  into  the  cloth  until  they  cuine  into  cuutnet  with  the 
braids.  This  elecinc  lighting  siirlace  bu;ird  imuv  be  riiipluved  f»r 
many  purposes.  We  were  shown  how  it  is  used  for  domtslic  pur- 
poses. The  electric  board  in  tliis  case  was  in  the  form  of  a  narrow 
strip  inicrted  between  the  leav  es  of  an  ordinary  table,  so  tliiit  the 
eloctrio  cushion  wa-s  (lush  with  the  surface  of  the  table.  An  iirdinary 
table  cloth  cu\<'i'ed  the  table,  and  a  portable  electric  lamp  anyu  lierc 
on  lhi«  table  could  be  lighted  by  piiahirg  two  pins  with  Huiall 
Porcelain  heads  into  the  electric  cloth.  The  pins  .ire  euiiiieeled  to 
Hie  lumps  l>\  two  tb  \ible  eonduclurH. 

.Me^^r  i.  lii<<<li|ri>!h  IMiipiis  .V  I  'd.  have  n  goo<J  display  of  tkctiic 
ii  .|it  littiiijjs,  heutiiig  and  cooking  appaiutu>,  Uuiidry  iroua,  b«d 


warmers,  and  so  on.  The  electric  stoves  shown  have  resistances 
built  un  of  alternate  strips  of  iniea  and  resistance  metal,  it  W\as 
claimed  that  this  constniction  is  both  ethcient  ojuI  reUablc.  .Vnothor 
speciality  of  Ihis  firm  is  an  improved  electric  candle. 

^fessrs.  Talinor  ft  Co.  have  some  beautiful  spocimens  of  artistic 
metal  fittings  on  view,  the  object  of  the  firm  being  to  avoid  osten- 
tatious ilesigns  and  to  pro<luce  fittings  of  tostfiil  appearance  and  fine 
workmanship. 

The  Sir  Hiram  Maxim  Electrical  and  Kngineering  Co.  have  on 
hIiow  at  their  two  stands  iNo*.  20  and  '.22)  all  kinds  of  electric 
lamps  ami  fittings,  including  a  goodly  array  of  the  type  of  arc 
lamp  NUppliMl  to  the  I'mlerground  Klectric  Uailwnys  Co.  in  Urge 
i]naiititieH  aflcr  severe  trial.  I'heHe  arc  lamps  bum  in  series  of  five, 
and  when  any  one  is  switched  otT.  or  fails  for  any  reason,  an 
ciiuivalent  resistance  is  inserted  automaticallv  into  the  lanipcirruit, 
so  that  the  lighting  is  not  interrupted.  The  company's  new  typo 
of  shade-carrier  lampholder  is  in  evidence,  and  the  Hantalite 
candle  lamp  is  conspicuous  on  this  stand. 

The  Dritish  Weslinghoiise  Co.  show  motors  and  accessories  in 
large  numbers.  .Xiiioiig  the  instntments  is  a  S  aiupere  'Jl)0  volt 
'A)  -  Westinghonse  single  phase  integrating  wattmeter  with  glass 
cover.  This  meter  is  practically  a  form  of  alternate-current  induc- 
tion motor,  luid  has  no  luoviug  contacts  or  commutators.  It  is 
said  to  measure  correctly  on  inductive  and  noii-induclive  load. 
Amongst  the  auxiliary  apparatus  shown  is  a  power  factor  meter 
and  a  single-pba»o  synchnracope,  the  latter  inslmment  indicating 
the  phase  rcbUion  of  alternators  about  to  be  paralleled. 

A  number  of  electrically-driven  '•  Klsckman  "  fans,  ranging  in 
diameter  from  IHin.  to  ItOiii.,  arc  exhibited  by  the  .lames  Keith  ft 
Klackiiian  Co. 

The  Ijingdun-Danes  Motor  Co.,  show  a  number  of  altcrnatiug 
uiid  <'ontinuoiis>curreiit  motors,  some  aeparatc  iukI  soiiiv  coupIe<l 
tu  mucliinory,  such  as  a  "lieiitoll"  chaff  eiilter,  a  boot  fiiiisniiig 
machine,  a  sausage-chopping  maeliinc  nii<l  an  urgiiii  blower. 

The  Shrcddeil  Wheat  Co.  show  the  manner  in  wliii-h  wheat  i« 
shredded  by  electrically  driven  machinery,  and  then  b«k)Ml  in  on 
electric  oven 

The  "I'luto"  electric  heaters,  which  we  have  ipiitr  recontly 
described,  are  exhibileil  by  the  Kleetrical  Corporation. 

Klectric  l-'la.ihlights  (l.td.),  show  a  numl>er  of  signs  whii-b  an 
alternately  illuminated  from  iH-biiid.  The  periodical  swiu-hing  o» 
and  olTis,  we  arc  infonnod,  not  cfTccteil  by  a  motor  or  by  clockwork 
but  by  a  simple  contrivanoo  worked  by  the  heating  effect  of  tbt 
current. 

Electric  fittings  of  all  descriptions  are  displayed  by  Messrs.  It. 
Brighlaell,  Frederick  Sage  A  Co.,  Ivor  li.  Illaiberg  i  C-o.  and  L. 
Wheal  land  «V  Sons. 

In  connection  with  any  display  in  the  West  of  London  of  domestic 
appliances  associated  with  "  the  house  beautiful, "  the  name  of 
W  illiiiiii  W'hilcley  naturally  comes  to  the  fore,  and,  conse()Ueutly. 
the  \  isitur  to  I'addington  Klectricity  Kxhibition  will  be  prepare]  to 
find  a  lnr)^e  range  of  all  kinds  of  domestic  appliances  at  thin  finn's 
stand.  West  London's  "  rniversal  I'rovider  "  is  prcpansi  lo  supply 
electrical  articles  of  every  kind,  and  examples  of  many  of  the  be«t- 
known  electrical  mannfoclurers'  goods  are  shown  by  Messrs. 
Whitclcy.  Keen  competition  in  the  price  of  a  well  known  moke  of 
incandescent  electric  lamp  was  a  noticeable  feature  at  this  stand  ou 
the  occasion  of  our  visit. 

Kleeiric  lifts  and  accessories  are  shjwn  by  M<!ssrs.  WaygJod  k 
Co.,  and  a  fine  a-s-torlntent  of  motors  of  »o)iiid  design  and  manufacture 
bv  the  Morris  Hawkins  K.b'ctrieiJ  Co.  and  bv  the  Crypto  Llectrical 
V«. 

InstrumeiitK,  transformers,  switchv*  and  many  other  well-made 
electrical  accessories  are  displaye<l  at  the  stand  of  Messrs.  EUiolt 
Bros.,  and  telephone  and  telephone  oooMsorie*  by  the  National- 
Telephone  Co. 

.\  Sunbeam  electric  light  bath  for  treating  gout,  rheumatitiu. 
Inmhagn  and  other  complaints,  is  shown  by  .Mr.  C.  IIolmqniM. 

The  miscellaneous  exhibits  include  varions  kinds  of  electric  sicns 
in  ojieration,  embroideriiiK  anil  engraving  by  electricity,  and.  finally, 
wc  may  mention  the  lladiuin  exhibit,  where  the  woiiiier*  of  ra<liaiii 
are  shown  by  means  of  a  spinthari<seape. 


Holborn  and  riosburjr  Ezhibltiaa.  WV  leam  ihstthi*  exhibi- 
tion has  provcil  succ>  ssful  btyimd  the  most  sanguine  anticipatioai. 
The  attendance  has  been  large  every  day.  and  the  class  of  vitiion 
such  us  to  leail  to  cnnsideruble  business  being  transited.  Thu 
success  must  bu  vi  ry  gi'.vtifyiug  t4i  all  concerned  The  speeialily 
which  the  County  of  Lundon  Kleclric  Supply  Co.  has  alwav*  mode 
of  power  supply  in  theClerkenwell.'Iiolbom  and  St.  Luke's  district*, 
and  which  has  attriw  led  a  very  largo  number  of  power  usere.  u 
eiiipha4i-ed  bv  tlic  exhibition,  and  will,  doubtless,  result  in  a  Iat^c 
and  tiuuiodiate  demuud  fur  a  culitiderable  extension  of  this  com- 
pany  s  operations  in  conn«olion  with  pow«r  supply. 
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United  Motor  Indufitiies  (Ltd.)T.  Olark- 

In  thiB.iciMii  iiuiiniiiis  .Mijii;.  ..I  liiiii  v  :<  £61  froul  defeodBnt,  Mr  i  .O. 
Clark  tratlingaii  OUver,  Clark  ,t  Co.  for  allt^  nrKURenoe  in  wirinKth<> 
l>lainti(Tii'  ntund  nt  thr  recent  Atitomobil*  Show  at  Olyinpja,  where  a  fire 
hrijl<^  otit  nn  'inrnt  the  atHDdii  owini;  to  an  electric  cabit  fa«iDR  in  afJiow- 
ca«e  b^tonsing  to  plaioliITi  'I'h*  hearing;  of  the  ease  oocnpiwl  two  da;B, 
ami  jtid^nient  wai  (;iv<m  for  de(en<lnnt.  who  had  installed  th«  eleotiie 
Hirht  at  othrr  ?(an  tt  ai  the  exhibition  sithou':  Anv  faiill  b'-ita-  fi  imd 
III  ipipe.  t  oi  iitu  0111-  nf  ih'M.i.  Kip«rt  endenci-  (nr  tli"  li^fi'iii  i'  f;  no 
doubt  OS  to  the  i-*ui>e  o(  ihv  supposed  lire  -ri/..,  c«iluloid  being  plao«d  in 
tMotoM  proxiraitv  to  the  electric  Ump*. 

flii  Honour  ncconlini;!;  gave  jud^inrnt  tor  de(eiilattt  on  b.ft  flUm 
aM  wontoretaim.  with  coxi^ 


MUNICIPAL,  FOfi£iGN  A  Q£N£BAL  NOTES. 


AmORinm  ▼AOMR  AND  FILtm 
BitBi&i^ini  Cairpomym  nqoire  a  iniiiiv«>>i  inxpeoiort  bttwMo 
88  and  4S  y«w»  of  mo.  uid  viu  knowlodsa  of  tmtiwuiy tnidi  aon  - 
Bfanetioa.  AppGcsuom  by  April  12. 


Mr.  Daviil       lUttray,  a-jxistant  engineer  to  the  I.Anca.'iliire  & 
Vorkdhire  liniiuav  Ci<  ,  hits  btfn  appointed  chipf  enfnnet  r  in 
place  of  .Mr.  W.  H.  WurthinKlon,  who  joins  the  Midland  t'o.  Mr. 
A.  Watson,  reHidcul  fajjincer  to  the  company  at  IVolton,  hit-,     -  n 
nppoint<-<l  ruwiittnnt  i'n;;inccr. 

In  the  place  of  Mr   I  \V.  Hrew,  who  ia  HititinKr  Mr.  H.  \V. 

rniiiffnoU  haa  l>c-t>t:  >{.)<.>iii:(.-<l  chief  UiaiM  MIgillMf  of  tb*  Motro- 

pulit.'in  KliTtTJC  Siip|il\  Co. 

Mr.  K.  M.  l:  ■'<•.  {■■■•  !ris  been  app ml-  i  li;.  M  irs  l.  li,Hii>  iLotulrju) 
t  'ounvil  ili»p*<  t(»r  ul  eli  rtric  cwlde  Irwiiih  t>!iHitl(iU  t«i<-iH  v.  ui  K. 

Mr.  IMiiin  S.  MouKii'n  Ix'vn  iippnintud  an  instruct  i  it:  i  lec- 
(rical  eiiiiiiMHMUtK  M  tlio  (South  AualraUan  bchooi  of  Mineit  »ud 
Indwtrie*,  AttewMe. 

Bath.— To  cover  txet*  etpenditnre  on  okctile  lidhdng  nitm- 
man*,  the  ConncQ  haro  dMidad  to  apply  for  Mnrtion  to  a  ftirlher 
loanofiS,400. 

,  Bdftttl.— The  city  olnelrieal coKinear  (Mr.  Violor  A.  H.  BCcCowmi  i 
!«  to  r'  port  npon  (lia  domand  of  th*  ilritidi  Ebctrio  Traction  Co. 
fur  Ik  xiippl.v  tif  jtt  lenat  iao,0(ll>  ttnita  p«r  anniini  for  tho  Cavahill 

and  \Vliit«'well  traiiinay 

Bezley. — ThoConnril  have  (U'(.'i<lcd  to  mlopt  n  lU'lietii*  fif  aiwilltrd 
wiring  of  i-onsnnirr«'  prvmisL's  and  also  lo  supply  liunpx. 

Brantfmd.—TlK'  Council  have  <'onKi<l<Tvd  tho  report  uf  the  clerk 
(Mr.  S.Woodbridgi')  on  tliericcnt  llunrd  of  Trade  iiKiiiirynnth respect 
lo  two  iipplicnitons  for  a  provisioniU  order  for  the  district.  I'lic 
iloard  wi-rt<  titcliued  to  (;rant  on  ontcr  t»  000  o(  tbo  apptioanta,  but 
roquirrd  til,  I  iiiincil  to  indicate  iriiicbofllia  two  ■chenMaihqyoOu- 
eiilcred  the  uiorc  satisfactory. 

Camberwelt  (I>andOD)  L  nderthe  Klcctric  I.ixhting  Arvos  Act, 
IWM,  certnin  jwli'^ix  of  »Hi>  authorised  area*>  of  i-lcrtrtc:! v  nnili'r- 
trtlii'is  williii'  ill.'  h.>niiiL--'i--  i.f  Southwiirk  and  UithlihmIs.  v  ami  -li-t^i 
uf  the  Soiuli  Li.iuioii  I'.lwlnc  Supply  Cornn.  lUiU  l.itwii»iia4ii  Cliiu- 
paoipH  hnvo  been  trannfen-d  lo  I'atiiMrweU,  and  the  I..oiidon  Klec- 
tric  Supply  t  orpn.  recently  applied  lo  Cambcrwcll  ('duiitU  for  a 
fi-rtinod  map  of  the  alterea  anm,  bnt  the  Council  have  inatnieted 
l)ic  town  clerk  not  to  oeiftify  thitt  map  "  having  regard  to  the  dUlll> 
puhirs  which  might  ari«! in  tliefiiuin^  in  reference  Hi  th.  p'irchfti>lrig 
power  of  the  f'<Mmijil." 

The  Cotinc;)  have  aoc«pt«d  thf  oJTef  of  ttif  Cfiunty  nt  Lnniion  Klulrif 
Sujiilv  C',.  lo  inuvnlr  ii  stand-by  supi-ly  (or  '.lie  OM  Ki^nl  romi  bulbs  ut 
Si^a.  per  nolt.  "  pruWded  no  gas  lishia  (or  illumioatiDg  purposes  are 
iart^M.  eaaipt  ID  the  aaaUNww  pertioB.'' bot  fUo»  ^  Jtttiiwi  to 
■ealwatd  iBceHalo  parte. 

DhaliM  iLoadM) — ^Tho  Coondl  hava  now  accepted  the  terme 
of  tha  Chelaea  Electricity  Sopply  Co.  fbc  the  aopnly  of  elortric 
cwnnt  ilNr  llghtitu  the  new  biube. 

ObHtW.— Tho  nraaiways  oomiDittce  leeonmiend  the  Council  to 
proceed  with  extensions  of  the  electric  Inuuwayi  aatimatDd  toooat 
i'17.(XJ0.  Thejie  e\lc;n8ioDs  were  decided  upon  aoHM  time  aJIOt  but 
deferred  pendiii),-  consideration  of  the  «ubstituliea  of  motor  'bmea. 

I.ixst  week  .\ld.  H .  T.  Brown  submitted  the  annual  finaneial  bnditet. 

The  inesmi"  of  th?  claetric  tsatnwayc  for  th?'  vear  nn«  yet  finl-ihei! 
would  ;br  wiii  be  ll'.liil'.  ivmns:  i's.'tU;  in  pii.--e<diiiK;  Vnir.  I'hv 
expense*  aiiiuunUii  w  i'l»,8)t7.  ineloding  interest  on  kwo  and  Kinking  luoU. 
Tbt  sarploa  on  the  ;«ar'«  iretkiag  on  the  9Mh  int.  waa  £9M.  7s.  lOJ. 
There  waa  no  re»»rv«  rand,  and.  so  lonft  at  the  leea  periol  lasted,  aU 
renewal!)  and  repairs  must  be  met  out  of  revenue. 

The  ineumi;  from  the  electric  lighting  undertaking  (or  the  I'i  raonths 
was  i.l7.U3ioorapaied  with  ClO.^ti  b  190S.  Tliepi^twaf  <lU«.ec.Ud, 


Chili.  -  Meiwrs.  Manuel  iiiid  Ilonirio  V.  Oituzar  have  hrcii 
Krauted  ii  rouvcxsion  for  tbu  cuuntruction  and  wurkiug  for  a  tcnu  uf 
10  ycaie  of  an  cketrie  tiaiuaray  between  Santiago  de  Chili  and  San 
Bennudo. 

Cleotborp«fi- — 'J  lu"  Klectriool  cotuiuu'i  <•  Inr.  f»  boeii  r<-qiie»t<  d  lo 
open  iief^ittiations  with  Grinijiby  Street  Traiiiw*y<i  Co.  with  a  view 
of  nrrangingfortheoompttnytorctxiti  control  of  the  power  i»ution  for 
n  further  periml  of  five  yuara.  The  draft  aaTLNnuviil  with  Messra. 
I'oute  \  Milne  foraopply  of  eleotrie  enei^- lui»  boen  forwurd«d  to 
>rr.  C.  S.  \  e<iey  llrown  foT iiport.  Mr.  Brown  haa  alao  be«n  asked 
to  auta  wliether,  in  the  event  of  tlw  Council  liglitinff  tbo  Kintt'a 
I'aMdtt  with  eleolriaitVi  be  vouM  loeoounaod  Naniit  or  iwe  lainpe. 

't****— I  i '  ff*llt|lrtr'— " Londeu GaiMtte  " 
for  March     eontaina  a  Uii  of  eonqMniea  which  will  be  mooved 

from  the  registor  of  joint  Ktock  companies  in  three  uioiiths,  linlece 
cause  is  shown  to  the  contrary.  These  include  the  following:  — 
Cowper  Coleti  Ziiie  Kxtriu-tion  Syiid.,  Kdisou  Telephone  Co.  of 
l.omlon,  Klectric  A  Magnetic  Co.,  I'.lwtne  Tnuncar  S\nd.,  I'.lei' 
tricul  Wondi  r  Cc..  Hi  r.  -  litc  ,v  1'!i  c«rH''i!  Mfg.  Co..  New  ltnli«h 
lucanilesoeiu  l.li  .  Uu  I.-um]'  In.  li.  i.ii  l  li  -  im  ^'.airways  &  Con. 
veyon.  (reg.  i  eb.  atJ,  iiwrii,  Tmiuwny  surling  .V  Stopping  Co. 

OnstOBU  reciaioa«.--The  .\ustralian  CuiumonwenUh  nulhoriliee 
have  recently  decided  that  electrical  maeUincs  used  for  the  Mine 
purpos«  as  lointi^en  apparatus,  and  UHcd  only  by  phveiciane,  chall 
be  adiiiitte<l,  nn  suTrirn!  tii5<t'iimont*,  free  of  duty. 

The  Japanese  Cn'^t.  ins  ;.iitl  .iitiee  have  increaswl  the  duly  imiIi 
marine  tclegmphic  eitbles  and  uudut^^ronnd  telegraphic  liueaorcnblns 
iiiported  into  Japan  by  lOparoanb  ad  vaL,  diuaitiaiiig  tliadnly  to 
JO  per  com.  ad  val. 

Eaat  Han.-  On  Tuesday  il  l  I  iiiu'il  ratified  the  agrcein 'iit  with 
Ilfurd  Council  whereby  the  traiuw.iy  from  the  eastern  botitMlory  of 
East  Hiuii  to  llford  Itrwidwity  is  lea»cd  for  Mven  yean  tO  l^ack 
Ham  Council  ul  (3d.  per  oar  uiilc  run  over  the  lUicliau. 

East  Ham  Corporation  la  laqMUUrie  tCT  aD  tWfd  patty  riakaof  the 
care,  vkhilelKuni  ia  liable  for 'a«eMenlethi«nshd«ltete  la  (he pemencnt 
way  and  o^^rh<'l^d  line*  .      '  •  .  •  • 

Tii«  U  ki-  n.iiy  be  ri--cunaidered  hi  the  evaot  of  (ba  hone  tmBwaye'to 
Stiatiord  being  rltctr  li  .d. 

■aettic  Motor  Delivery  Vohidea.— ifr.  K.  M.  TrQwem.  se-er.< 
tarv  of  the  Retail  Meiclmnts'  Aunciation,  Toronto,  Canada,  has 
recently  returne<l from  Uctroitand  Cleveland, where  he  ha.-<  inspected 
the  motor  delivery  waggons  and  drays  in  use  in  tlioAC  cities. '  lie 
has  prenented  a  report  which  is  favourable  to  the  adoplioii  of  llie 
electric  motor  delivery  svAtem.  It  is  stated  that  recent  dcvolop- 
nicnt.'i  indicate  that  the  delivery  of  parcels  and  even  beavior  goode 
by  electric  motor  veliiclo  is  probable  in  Toronto. 

iSlectrical  BxhibltU»,  1906.— The  first  meetmg  of  the  execulim 
coiiiiiiitleu  twuk  place  on  .March  'Jl.  Mr.  K.  CuuliH'e Owen,  ('.U.O.. 
Secrcliiry  of  the  Jlctropolii-an  i  ;iectric  Supply  Co..  was  unanimoualy 
elected  ehiurmau,  and  )lr.  C.  i>.  Sortlicole  ( Verity^  limited)  waa 
elected  deputjr.eheiRUBu ;  tlic  apfnintineut  of  MK  \V.  DavoDport'aa 
aecretaiy  woe  eonAmiail.  It  waa  decided  that  the  eshlbitimi  eiiall 
lake  place  itt  Olyiiipiu  from  Heai,  95  to  Uct.  '21  iii'jliislve.  iSlt 
\V.  II.  I'rcece,  IC.i'.U.,  was  uimiiiiiHMiai^  invited  to  accept  the  pre- 
sidency of  tho  exhibition.  The  luanagers  appointed  were  Mes4i-s. 
Itiidges.ind  .Smith,  lialfour  Mouse,  l-'insbury  lavement,  l<ondon, 
K.C.,  nud  to  thest^  ^-eiitleiiicn  all  er.n'niti «  respecting  tlie  allutnieiit 
'  f  space  should  bo  addressed.  T  .■  :'  1  jwing  is  the  cj-  culive 
cotinnitlc4>  of  the  exhibition  (thr  Miiiiii.n.>aJ  Electrical  A>'-j;ialion 
having  sliU  to  elect  Iheu  ri(  ilm  i;:i>uvci :  — 

Uayitr^.  S.  W   Borough  Kleotrlcal  li:ngiB«<ir,  St.  I'aocras}. 

Bevia,  H.  (<  ieneral  Bloewie  Ca.). 

Biafaop.  0.  H  (Editen  Bwaa  Co.). 

BuUer,  II.  W.  (Electrical  Power  Storage  €■>:<. 

CunliOe-Owen,  E.  (MctropoUtun  Electric  Supply  Co  >. 

T»i-.b»aii,  .Sydney  T.  '^'t.  'amcs'  and  i'all  Mall  Electiie  Light  Co.). 

l  :l.,li:r,  T.  C.  (llru.Hli  1,1  . 

Kingsbury.  .1.  K.  (\\enern  Kiectric  Co.). 

Nocthoote.  0  a  (Vciitjfe  Uviled). 

On>enhciin«r,  H.  (Inienatleiial  Blectde  Co.). 

fackenhitiD,  W.  I.  tOronipIon  and  Co.). 

Patcboll.W.H.{CbarinK(  roHeCWc9t  End <t  City)  lLl<istrieitr8«pplyCa). 

I'ortbeim,  Koland  S.  (Brnci?  I'eeblea  and  Co.  I. 
The  maiiitgers  of  tho  exhibition,  Jlessrs.  F.  \V.  Uridgos  ;ind  i<.  1'. 
Smith,  have  had  uuuiy  yuan'  ukpsriunco  in  couuocliun  with 
successful  trade  exhibitloiia  at  the  Acrteidlural  Hail,  EDrFe  Court, 
and  elsewhere. 

Blectlicity  ia  HiaiOf  —In  a  report  on  tho  coul  indiHtry  of  the 
<  'niu,-d  iiutes  for  1U03  it  in  stated  ttiai  the  iucreoso  in  the  iiaeof 
'  leetricaUy^driTen  miniBg  maehiaacy  in  the  Waot  Viqpoian  mines 
tiaa  been  nmarkable.  The  total  nomber  of  machinee  m  lue  in  IMH 

vtnn  86.  Ill  l9Kt  then-  were  'UK.  of  which  M-'i  per  cent,  were 
driven  cloctrically.  In  the  bituminous  coal  mines  of  the  Cnited 
Stntcis  there  were  in  use  in  iiVi  «lK;tric  locoiuotivca  and  HVl 
dvnaiiio.eleclrie  machines;  in  the  anthracite  miliea' HI  deotrio 
electrouKitivce  arnf  81  dynamo-eieetrio  maelilnee.  ■  - 
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Ulh^ThaOoiuiefllitiw  wealvra  aanction  to  •  f attluir  loan  of 
£t»fm  tar  fUtMe  U/^Mag. 

BxhibitioD  -  A  nix  dwi^  flKiricml  exIrilNtian  mu  op»im1  »t  th» 
Tftu-n  H«ll,  Cronm,  on  BondAjr.  The  pramiMcn  tm  EdmnndaoiiV 
Rhwuktoy  SNiMrtr  Corpa»  vim  iw  vorldiiiK  the  local  tittuwiiy 
w«ri(«  imd«r  1e«M  from  tae  Oonncil.  Ttie  profit*  ■»  lo  Iw  given 

to  r»  !f:.i-ri!  ti  i^pitil. 

F«rthcomlo(  Now  Booka  and  New  BditioM.— "  TIm  EIm- 
(ricwD  "  Piiming  A  PnltUibinf  Co.  (Ltd.)  annoonTO  the  Imuc 
•bortly  of  "  EleclcieHy  Mttttt  Md  Their Hamigeinent."  bv  C.  II.  W. 

(icrhardi:  "The-  EIfctriciaii»' "  I'liiiiorn,  in  !t  viiluniea  iVol.  I., 
'Ihcorv:  Vol.11.,  Klcttric  I. ighlitig.  Power  and  Traction  :  Vol.  III.. 
Tt  k-jjmpliv,  Tt  ltplion  v .  Kloctro  t  iiciniBtr> ,  Eki  lro- M<  tallurRx  auii 
.Mi^trfllaiit-ou*  :  "A  L)i;;istof  ihu  Luwuf  Lluctric  I.ijjhlitij;.  l.lirtric 
Tower,  Kloclric  Tniriion,  &<■.,"  by  .\.  ('.  t  urtis  Huywunl.  .X.l.I^.E  . 
»olioil<ir;  ■• 'I'lie  Sloain  Knguie  Indirntor  onii  Indiculor  I 'iacr.-vms," 
liy  \V.  W.  l>^itnnioiil :  "  Klcrlric  ^fotlv^  I'owit  anil  ticJiriiii;.'' 
<r<  vi«Ml  by  Mr.  (i.  Tlionia.'i  l>ftvi«'Si  ;  SubniArinp  Ttlcjjrupli  ('«bli> 
I.  .M:r_-  i::<l  lli^imiriiig,  '  1a  II.  I  >.  Wilkinson  :  "  •  Thf  El<  »-trloi.iii' 
V  I'ockft  Hook,"  by  F.  (  .  Kaphafl. 

Prome.  — .iVn  inquiry  waa  ncanlty  b«ld  into  the  •pplication  of 
th>!  Conncil  for  MnciMiii  to  «  Imii  Of  £7,080  for  alectrie  lighting 

exteruHonu,  iVc. 

Hw  elark  i  Mr.  H  K.  Amc^'  aaiii  thi'  uiimuih  was  undo  Dpol  a  deilcit 
of  £1,4Ht  on  uri^rinal  Cuntrftct,  ni*V  of  dccrruing  «Im  Of  MU!  e>t  the 
original «ll|[)n«B£''i.'i I ;  nawrni^inr, dynamo,  boilpr, pi|>e  uork.iVc,  ll.I.'iO; 
aMm,  Ac.,  t:3lii  ;  nddicional  lamp  posts.  £SM) ;  and  rnginrf  ring  con 
tln(?fnci*i.  II'T).  £.'■«  "W  lii.I  -ufi  liMn  baliomd  and  it  wa«cx|M>cte'l 
that  the  inert  :>  '  i;  . urtni  ttonld  ncecaittalc  Ml  Ofpiiealiori 

l«r  a  further  luan  ui  a.  iU.imiu  iwtl  «iitMmn- 

HluUenflald. — The  iKcounte  of  tht  olcctricitv  (Icparttiiriit  for  the 
year  to  Dec.  J!l  la->t  ■f:i.-.',  rat-i!  r -'ptt  i'.  ■  ■^.p.iilitiiic  Kl~'''>Tl  If^.Sd., 
an  increase  of  £^;.-lii  '.  'i-. 

The  net  revenue  wna  £2£,.'>o);  I*,  lid.,  working  «!»pcnt«  tl'i.Oll.  Os.  3d. 
The  Klettricitjr  c«mmitt«aha«a ehamd  nil  capital  items  dinct  tomcnue 
as  a  form  of  ^^peciti  d<'pl«datlMi.  The  groci  profit  wa>  £13,410.  In  Hd.. 
pliWi^HH.  t;3.  'Jd  lor  bank  interest.  loteieat  cbatflos  nere  X'.'i.ltOJ  1->m., 
£4,91d.  1  1h.  .'kI,  was  put  to  redemption  of  ]<t%n-i,  and  ''»-  t»  aid  cd 

Itoroiigh  r»tc.  I,'>h7.I«>1  unit  w«re  si ild,  compart"!  v.i'h  l,'"  i!i'U)in 
pr*viou«  jeftr.  There  sn-  .'  i<\l  [iri\atc  consumerB,  with  tii'  oi]ii  ■.  »l«nt 
of  I40,H1I  Hc.p.  liiTH|  ;  ariiiiist  l,'<^'<  and  I.IJ.-'f'i'J  re-}*ctiv<;ly  ai  iieccin- 
ber.  1'JO.I. 

Inland  Telegraph  Eat«>.  ~Thm  roaUuiuter  Geutiml  itaa  iulbrnad 
u  com-jipoiidiiiji  that  ba  hai  aoinlaiitloiiof  pmporinganynduetion 

in  the  tt.k^rapii  rate. 

Japan.— At  the  Gxt^^nsive  copper  mine  at  Beimhi  a  laryo  cli-ctnoal 
plant  is  beinff  erected,  which  when  completed  will  pru\  iilc  motive 
power  for  all  the  trolley  cam,  traimt  and  iuachiti«ry  in  line  at  thr 
mine.    )"rom  this  mine  ."i.tKK)  Con.t  of  copper  wi  re  taken  in  llKM. 

LoodC^Tho  receipts  of  the  Corporuiii  ii  iruMiu  ivu  dopurtmont 
for  the  ycui  ended  >lrtrch  '2';  ncn  t'2''"'."i>-:i.  ■ui  inri'H*!;  of  about 
£17.000  on  IIKM. 

U(  lb*  <ii,Ti3^W>  pua«o«eii,  paid  ^d.,  M.'TN,03^  Id, 

l,iM«lM  IM..  e.l«0,8>W  'Jd.  and  l.»»D,lMl  3d.  Daring  the  preceding 
IS  iBOatiu  UM  total  was  G0,73fl,234.  The  uTcriiKe  re«ei|>ta  par  car-mile 
amounted  to  jasl  over  lOd.,  a  alight  decrease  on  the  precnling  year. 

Loomidlllaaila.  -Tchipbone  Mrvicuaoxiat  iii  Antigua,  St.  Kilts 
and  JDomiaiea.  in  aaeli  caae  managad  aa  OoTanunent  denarbueittn. 
In  Aa^foa  duva  am  148  inatniiDonto  in  aa*  and  90O  ioUm  of  line. 
In  St.  Kit  til  84  iniittiimctitH  and  tiSl  milaa.  Douiniaa  4ft  inalniiBiints 
and  liJO  milea.  In  Dominica  the  tolaphona  extmda  lo  a  distance 
of  i3  milca,  coonoctiog  op  tlia  iiii]wtan(  planting  diatriete  in  the 
north  ol  tho  idand. 

UiM  Ballvayi.— The  Boatdof  IVado  Iwiro  ortendod  the  time 
br  eompktmg  the  Colwyn  Bay  and  TilandtidTW  U(^l  Ballway . 

The  Light  Railwi^  Couudaaioiien  have  ianied  the  diaft  of  the 
Maidntone  Corporation  Ligfat  Baihraya  (Esteneioo)  Older. 

Tht;  standard  gauge  was  origSnnlly  auecihrd,  but  this  haa  Wii  altered 
to  a  lit.  I'y.y..  gauge.  A  claune  ha«  also  beea  inserted  for  tiie  protection  of 
Ihi-  Kent  CdUiilv  fVmnr-i!,  pro-. idiitR  that  "in  cenaiiiciint.:  i.'i:Tt.,iii  of  tht" 
pii.j..   I'. I  trutnwuy:  Miiiinloiit-  (_ui  v-Mur  i :)H  rlrvll  ifn  -iWiol.j  «  iJtii  i>I 

the  metaliod  portion  o(  the  road  on  winch  the  tnunvajs  are  litid  with 
waoi  Meaka»  or  wbeia  tba  giadiania  an  miailalila  with  gnaili  aatle.  and 
Aall  iHiht  gaed  all  ioolpaui,galliaa  and  diBina  intiifiNl  vifh,*' 

The  estomiane  of  tba  Chelteohau  *  Diatriot  X4c^t  Bailway  Co. 
wore  offieiaU}'  inapeelod  on  TaMday. 

The  Board  of  Trad«  hav*  confinued  the  Ua«ange(ukt  uml  Alton 
light  Bailway  Order.  lOOfi,  amendini;  th<-  im)7  rvder  us  to  ispeed. 

Llanelly.— A  provinional  agrw  iiieni  liai  been  made  between  the 
CiiuiiclI  and  the  Soiitli  Wiilfi  Electrical  i'ower  Dmlribiitiott  Co.  in 
ifKard  to  ell  ctricity  supply  and  ek-Llric  tnimw>i\»,  niid  tlie  Ctiuiioil 
hiive  cuJiUUiuuully  decided  to  willidniw  tlieir  oppositiuu  lu  the 
coiupany'a  bill.  IJio  cmupany  hax  n^'ni'd  to  contribute  ii.iXK.i 
towards  eoala  aboady  incncred  by  th4#  Council  aijd  to  a  penalty 
«lauaC|  and  have  net  the  ConnoO  on  oiber  pointa. 


 ^-  Oanty  OmtdL— >M  Toaaday**  neetiHg  it  waa  agreed 

u>  loan  BaiU'rM>A  .^.sno  and  St.  f^mcraa  X-9.3170  for  alMtric  Ugbtinjr. 

I.flhliH.i  I!.,-  /.,»/.„ ,„',t><ii<  r,.,r,l.-„<  -Th."  Purit  .X  0|i^n  Spif^  Cam- 
mitt^i.  rrciimmend'^l  an  expiinlltiirr  of  flliOJ  tor  ii  -Juid  •,»'«''''<^l» 
the  ViKiem  <lrr<l  .f<i„,i,  „f  the  Victoria  EmbankmenU  <:»r.lrn-.^ 
lUfomd  l«ck 

Ti-.iiio»<-.i(;..-Th<;  llighvay.^  e»iuiiiitlu«  recotiiiuendeU  that  il-VO  br 
alloired  to  the  chief  ofllear  ol  the  tnaraaja  lor  tbepaipeieef  vfailiitt. 
during  thi  F.axtcr  reeess,  Ke»  Torit,  Washington.  Bofleo  and  other  citiei 

in  the  Cuitrd  States. 

The  same  committ<«  recommended  ih  at  an  aodorgroaod  c  indaii  syttain 
of  electric  traction  be  adopte<l  for  the  construction  of  Cirtaiu 
in  the  Council  *  southern  area  :  that  the  estiuute  o(  £.V.l,'Mii    .h  n  c.'d 
hy  the  Finance  committee,  be  approved  for  this  work  ;  and  that  tbc  High 
wayt  cumniiiU'e  b:  anthiirijed  lo  obtain  lendsta  tor  euenlion «<  aneh 

workH.  The  length  ol  the  tnnniH^t  affected  la  17^  mil  as  of  ungle  Uac  

roBtpiiued  (oca  r  ' 


Long  BatOB.— An  inquiry  vra«  h6ld  last  week  into  the  applicMion 
of  the  Council  for  perniitvsion  to  borrow  'i.'i..">00  fur  eleriric  lighting. 

The  clerk  (Mr.  Eduin  W  illiamsj  ^aid  £-J«>,0*x>had  biw  already  bofromi 
for  electricity  work",  which  were  «Urt«d  in  Jnnasry,  l!t03.  and  the  net 
profit  for  the  year  ended  March  lii*i  jat  which  lime  there  wet*  ilo  con- 
dumers)  waa  £i3l.  The  eleetitad  engineer  and  maDager  {Ut,  Frank 
Worral  1 1  laid  tba  praasot  phut  eapaahy  waa  091^ ralaM  to  lS,Mft  g«4^ 
lamp^ 

Haeclokfleld.    I  be  lioitrd  of  Tmdi  have  extended  tiw  electric 

hpliting  oiib  r         to  the  end  of  \\K*': 

ManCheater  —  Tin-  Ele<'tririly  eommitli^o  deoijej  on  Wediit  idiiv 
to  appeal  axiiiiit  the  iuilgiiii  lU  in  Midviood  4-.  Maiirha>3k<>r  Cif- 
por;»ti(in  "  rriHirteil  in  our  liint  is<ne. 

Karylebone  (  UoadOBl. —  Mr.  .Vriluir  \Vri<;hl,cnn!4iiltiner'lei  ;Hc  d 
enijineer  to  the  Council,  ha-i  iiiforiiiol  (he  Ele^-lric  Supply  coliiniitlo< 
thiit  ho  rrcrntly  became  a  dlr««i  sbarclioUler  )u  lh«  IicA«oii  Mfg.  Co. 
Ltd.)  and  that  in  all  probabiliiy  he  will  8hanl>-  be  made  a  direetor. 

Motor  Vehicle  LtflT.— At  West  London  Police  Court  on  Mmtday. 

Claud  Clench,  rlectlkwl  engineer,  was  Kunilnone<]  fur  driving  a 
motor  car  in  a  dangi'rons  ntannor,  and  for  neglecting  to  have  a 
di<tinKiii«liinjt  iiniiil>er  iillixed  to  the  genenil  ideniification  mark. 

I>^fendant  was  driving  a  car  belnn^ing  10  the  WhiUock  Auloin^biJf  <  o. 
Kensington,  in  King  atieet.  Hammersmith,  on  March  7,  *hrn  a  hrooghAm 
in  fmnt  of  him  suddenly  stopped,  and,  in  order  to  .ivoid  oi>lliding  with 
tlui  brougluini  or  a  tramcar  that  waa  trarellint'  alongside,  be  tamed  his 
car  into  the  curb  and  knocked  dawn  a  sandwichman  wbo  was  standing 
thr  i.j  For  the  defence  evidi:i:i'i:  wa  :  >iiven  that  tbc  iP-MC  ac.  ilental. 
iti^ii  it  w^B  contended  that  a  niuti  wi;a  acted, a»  -I' fi^n  innt  Ji  i.  :oi  his 
wli-pi  tiMrvatJou  l  ouldnol  be  belli  imble  tor  iiyaijt  done  to  another  penoo, 
defendant  had  voluntarily  agreed  to  nimpfiisalo  lha  asndirirhlHaa  The 
magistrate  dhimii&ed  the  summons. 

Oa  a  aaaaad  anaiBaai  Mr,  Firth,  tite  dafiiidai»  aBagad  ttMt  net 
Meadaat  bitt  London  Conaty  Cottieil  waa  respoaeible  for  the  sheenes  ef 
a  number  on  the  identitication  plate.  Cnder  the  act  each  manufaetnnr 
wa3  ansigned  an  identification  mark,  and  the  mark  of  the  makers  in 
ijucuttion  w«'  "  .\  li  V.  "  Ni.lhin.-  war:  ;<-ti:l  ly  thcCnimrsV':  !*'o!;il=  about 
a  number.  '  n  in  -i'l  cm;,  ii'l.  d  '.h;a  j-  uhv.  i  '  ihr  ji-;;  tli  badlj 
drafted,  implied  that  only  a  number  wan  necessary  in  iddiuon  tn 
identificatiaa  maihwfaan  the  maniitaetnrar had MBse  than  one  «m  in  nat. 

The  Vsglstiate :  It  is  qnite  a  new  peinL  It  seems  the  OMuMire  marfc 
astigocd  to  yoar  client  it  null  and  void,  but  whether  that  relieve;  him 
from  the  coase<juencei<  of  an  infraction  of  tbc  act  in  amHher  matter.  It 
isi  an  t  itJi  iiH  W  diilic  ;  t  legal  point,  and  I  shall  take  time  to  cjnsider  it. 

The  ^:;.  .  I    '  .i:i<-d. 

Newcastle  on  Tyne.  -The  double-decltod  eovsrsd-in  car*  on  the 
imiuways  having  proved  succeaafill,  It  haa  been  dondad  to  eovor  99 

more  of  the  saiue  t.vpe  of  cars. 

Patcel  OariyiBg  on  Tramwaya.  Ti  1  .  >.eiiie  devised  ly  Man 

Chester  Tnuiiwnys  eoinmitte*'  for  rurryiiig  parcel?  will  ins'is^iratrU 

on  Mull  in . 

The  scheme  will  be  nJoptcd  not  oti\}  within  the  Cilv  acd  Uir  area  nt 

CInatsr  Maaehsetsr,  but  alao  for  dsepaleh  to  any  nart  of  the  kingdom 
and  abroad  k  apceial  snb-eoraniltlM  «f II  hare  charge  id  the  depart- 
mmt.  with  Ml  .VId.  Bnwes  ai  ohairui  in.  Vans  will  call  al  each  of  the 
snb-depotf  anil  receiving  efttocs  frr<)uently  during  the  day.  and  al  ware- 

hcn«<"-  ^^np•  or  c'^hcr  rtftcs  ^aiini??*  fnp  fxillection  of  parrels,  00 
a].i|ilicii;:oi.  to  chi.:f  p,lrc.^i■^  c\:\c-:  Sliirup-  fr.r  prepaid  parcels  may  be 
purchased  ai  Istcc  value  in  numbei^  of  '^^  up:•ard>^.  Williiu  the  aiaa  ef 
kanebeeter  and  .Salford  and  a  aortioa  of  Stretford  a  parcel  noteieeadial 
14Ib  will  be  carried  for  M.,  under  2h:I>.  :td.,  under  utjlb.  4d..  unJer  tlllh, 
Cd.  A  slighUy  higher  rate  will  be  vh..:;:-:A  fur  ,  .,ro:'.i^n  sind  deliwry 
be voud  the  city  area.  Special  parcel  .  irTvint;  cirs  are  t  '  rin  o>er  tb« 
city  syalem,  ordinary  paaseniter  service  cats  being  awd  for  paroab  ap  w 
about  5t;ib.  Me.iscngers  will  dt^liver  parcels  up  to  7*]b.  to  aaj  ■'■V** 
within  reasonable  distance  of  the  drjiot  or  line  of  route.  There  will  be 
an  exprsse  msaeenger  service,  and  parcels  not  exceeding  1 41b.  t-an  h* 
idaeed  Immsdlalely  in  charge  of  special  e»prt».(  meesenger^,  who  will 
take  them  to  anv  di-slinatien  '.Hi! m  Lull -inl-j  of  *;;t- Munf-ha^ti-r  tmm 
fe'iminns  or  line  of  route  at  !  iw  Im  l  1  .ii.-<  >  C^ml  .  tuTy  i:  M  \acii-  ■  f 
C<!rporatinn  pasienger  cars  will  retxive  at  tui|  stopping  place  wrut<a 
applicir.!  11-  !  -r  a  parcels  van  to  call  atanyaddrw"  within  the  prescribed 
area,  t  he  comiuitiee  have  further  made  arranjjomcnta  to  art  as  agenu 
for  all  laiiwiv  aempanleaa 
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ParMl  Post  to  Am«rica  -Tlio  rtMiuiusini'  Uoucral  auuuuiK-vH 
thai  ftrTHnt;i!|iiriUH  het-n  iiiiwlv  for  auofliciul  pun'vl  pu»l  service 
with  tlifi  l  iiitfil  SluU's,  ii\  »(l<j)liijii  to  the  wi  x  icc  iikci><ly  uiaiutaiucd 
throii(;h  the  .tyi>m  >  of  th<  Aiiiuiivaii  l  Apnitii  Co.  The  new  nvrvicii 
ciinie^  into  <i|>f-ri»tion  to  iuorrow.  The  limit  of  wei;'ht  for  pareuls 
will  be  -Illi.  iki/. :  lint)  tlii  |>o»t)i^'e  'iis.  fwr  |iarci'l.  Thire  will  be  no 
uuu-pu«titl  chiirg«»  •(Nirt  from  C'lustouis  duty.  Tlii  iuituroucc  -.ysttm 
will  not  tf  pl>  Ui  \Mt-<.%!h  bv  ih«  mw  Mrvira,  und  t'liataaui  ilu^ 
man  a  vnry  caiie  Ih^  pitiil  l>\  tho  aMremat. 

TUKKf  tmtb  to  JUrtMlit  —  Tlie  ro^lunixlcr  Oeuenl  MUUHincM 
tliat  arnrngMuMiUi  hkxa  licen  lundc  for  the  n-duetion  of  tk*  l«ttor 
poatoee  Australiii  to  Id.  per  ^a/..  The  cban^  will  take  effoct 
tomorrow  iSutunluvK  I'he  pottage  on  loltMTS  frooi  AlUtntlia  to 
the  V  nitod  Kingdom  will  at  the  mdw  lime  be  ndnatd  to  fld.  p«r  |o/: . 

>■»■— it.— W«  ATO  Infonned  tbat  Mr.  John  IL  Tidtt  baving 
(■oiiit^<'t<-1  tin  torn)  of  bit  aKiMnMnt  aa  am  of  tbe  mamgir'^ 
dirvctui  ' <  r  I  III  i;t-a.son  Mfg.  Co.  {r4d.)w  bn  derided  to  relire  f mm 
iho  tjouri)  on  .\pril  10. 

PreMntatiOOS.  \  limcpierc  w:iH  rci-fiitlv  prp.K  iitfil  bv  tlin  Ht:ilV 
(if  York  ('i>r|xiriilioii  elcctricitv  works  to  Mr.  .\.  \  .  Wanlrop.  who 
IcBvc.i  to  bfcoitii-  i-liii  f  flertricul  ciiKinfcr  at  l^ll.inil. 

Mr,  Will,  (jriuit,  iii'tiinri  >-  i>f  K'lithnrhmn  tnimuajni  on  leaving  to 
likki  M|i  K  »uniliii  {i<  's;t:<  II  ui  A>  I',  hiw  been  proseiitcd  bjF  the  etaff 
Willi  a  tiiivcr  tt«  ftii«i  colU-o  survicf  aaid  waiter. 

Mr.  I!. -l<ii)C!i,  ^tKtioll  iiiipiThitonileiit  at  l!  tlni  n:  i,  m  lonvinc 
for  KuiiUii-nd  on-iH'ii,  ba»  bwu  pruiientcii  tlic  ainrt  witti  n  cast*  of 
dntwina  imitniiiaeal*  and  m  fMunad  nhotanMh  of  tbe  mcmben  of 
the  etefT. 

■hit  U«htSlf.-"!nM>  new  Japnnoea  InMicehiji,  the  "  Kasliimit,' 
wnneheil  mnt  Elewictc  eMpyMfd  laot  week,  w  fittpil  with  « 

tiiiiipli'ti'  derlnV  lighliii);  and  p<>wcr  pl.inl. 

I'or  lik.liliDg  iilxjot  l,i'>0  ineAndcv<cenin  or*  wrd,  anil  there  nte  six 
pnuerliil  Hfarcji  IsKiitJ.     t'ni  wntilalion  there  urc  ti  numb,  i  uf  .  I.  ,  trie 
fans,  and  i'l«;:iiL  ipuloia  .in- i-tii|ili.j-wHor  <lriTi"L'  nis.:liiiir'n  mi  i' >.ii  1 
Then-  is  A\^f-  km  .  I  ilKit^ti-  :ii»ln'.i»uon  of  telt-Kraiiii-,  \u.ci'  pi(ii.-s  nmt  trie, 
^hfrii'-  ur.il  .i  "in-li     '  .  I  .  I  i[ih  «<|uipaient. 

Soathwark  .London)  fhe  Coiuneil  liuve  nfupM-<i  iiit<  allier  of 
tfar  (onnly  of  f.ondon  ('Ueetric  Supply  COt  10 lopidly eleetrie  eniient 
for  slrei'l  lighling  at  '2d.  per  unit. 

The  Hoard  of  Trade  have  written  to  the  Cooneil  for  their  obMrmllme 
iifion  the  dej.cri|ition  of  an  additional  fjtiem  pr<nmMd  to  be  adopttd  bjr 
t)ir  I..(ind<>n  r.lectriu  Supply  COT]m  .stating, alao.  Ir.ni  tlir  Hoanl  proponed 
til  aiiprorr  the  cmipnnv""  apphcBtinn  lor  saiJ' tl  n  Im  l  onnnl  part  of 
their  t  lrrtrical  circuila  with  i  arth,  iiubjecl  to  er rtam  cnndiUons. 

The  comoiuiiieation  hai  been  referii-d  to  a  eomtnittee. 

Boicide.-  Or.  Javi«r  1ms  Aicok,  »  fortncr  I 'irii  tor-ticiK ral  of 
Poet*  and  Tekgnphe  of  Hpein,  mmniitted  snicide  on  the  -j  Ith  insi. 
by  thvowMif  hineeir  Into  the  m-d  at  lUdalona, 

MlflMM  Ofmlan'  TTnioil.— Sunie  of  the  .Ni^iional  Cu.'x 
meniton  Ib  Dmilaa  have  fonned  a  iiuion  to  urgoniM  au  apuval  to 
nriiament  to  eprave  thai  the  eervlee*  of  all  tfae  Mmpaiqr'e  {NHdeo 
atafl  be  iftainwl  whan  the  eotupany'i  uadertaUqg  ie  taken  over  bv 
the  QovcnHDCDtt 

ThtfM.— Wllliis  the  pait  month  telegrapli  wine  rannifl^  bv  the 
»ldt>  of  the  Itiver  Lea  have  been  cut  jmil  citrried  nway  OH  nine 
•eparate  occasioiw.  .\hont  »e\vt.  of  wire,  vaUie  over  IM,  h|W  been 
taken.  At  North  fvondon  I'oliec  court  on  TiioixUy  Uiree  men  were 
eharj^WitJi  the  otVence  and  reiiiandisl. 

TUr^Say. — TheConnril  have  been  OAki-d  by  tlw  L.G.B.  tOMtpoly 
further  information  in  support  of  the  rec  ent  andlcatloa  foraanetion 
to  a  loan  of  1  >2,(XI0  for  now  eiecti  ic-il.v  worlo*. 

WandtWOtth  (LoildaB).'-<!nM  Itoard  of  Trade  hny  \mh-u  nuked 
to  nominate  a  refetree  to  ittltle  a  difletanoe  between  tlie  Council  and 
the  I..C.«  '.  on  the  sabjoet  of  tramway  faeder|nlhin«nthaCb|^hani- 
ToolinR  line. 

Water  Power  in  Italy.— It  i^Hmioiiiioi  Jthat  Ai  icsxs.i  rroviiieiiil 
Council  lidve  vnii  d  a  niuiH  V  frt  t  f  -  "i.  t  4clieiue  lor  iildi«m|^ 
the  water  power  of  the  Sent*  Mil  \nr  '  lirtninl  mid  ottier  iiidn*4(riii] 
pnrpii*c«,  tncliiding  the  operation  o)  mi  .  I.  utm  line  to  connect  the 
two  line*  of  railwav  whi.di  run  on  eneh  ■■iil.  i  the  MiKa  valley.  It 
is  citiiualed  tbat  the  project  would  involve  nn  exprnditiire  of 
a^OOOilOOOlira. 

KinnerouB  stihemee  for  the  utUiaationof  the  water  power»  avail- 
aUo  in  Tijtly  are  attmctiog  the  aUautina  of  oapitalietei  and  timmi 
daily  eotieeiisionB  are  being  granted  to  contnwtara  rad  othMl  for 

pnttliif;  thexe  Kehetues  into  operation.  During  the  {welfew  HMNltlli* 
the  iiiinncnil  and  mdu.sirial  jouruols  published  in  the  chief  Cittee  of 
Italy  have  described  many  HchemeH  of  this  chomcter. 

Weat  Ham.  —The  Treasurer,  in  his  estimiites  for  the  coming 
year,  luia  mode  provision  for  an  antioipato<l  deficiency  of  X'j,()O0  on 
the  electric  liKhtin^  undertaking.  i'K,(XNt  has  bce'n  cniitribulwl 
from  profit-*  of  tin-  ^l-:lnllvav■^  in  relief  of  rrtiei)  for  the  current  year. 

The  Trrasiirci  ^lui.  i  it  I  i  !  postponed  the  estimate  lor  the  cnniinK 
li  months  unlit  Septcnil>er,  owing  to  the  uncertainty  at  to  the  dtttee  on 
«faleh  thoUaeaaow  being  eleetiMed  will  be  completed,  the  |md  Ihe 
•iia  «1U  be  nuiagi  and  the  inecoMed  eaj^tal  eh^es. 


Wiralaw  Telegraph  Notes.— The  cii^clWhuit  fur  Drnhtlosc 
Tcli'gmphic,  of  Uerlin,  inform  us  tluit  tho  Dutch  (iuvernintnt  has 
ordori'd  four  wireless  telegraph  stutionis  on  tlie  "  Tclefunkcn  " 
nysti'tn  for  truiiiinf;  telegraph  operator!).  The  station  at  Soheven- 
int'eii  \m»  lui-'ti  re  eijuipped  so  as  to  bo  able  to  InuiMiiit  oVer  4<H)km 
«-'  mI  ii.jI.  i).  Two  fillips  11  i)if»  d  with  thii-  wireless  telegraph 
KVHeiu  iiavu  bicn  oi'dtrcd  to  the  iKitcL  La»t  ludi«a  U>  uudeigu 
leata  aa  lo  Iha  bahavianr  of  the  aitpentna  in  hut  dluiatae.  it  ia 
mated  that  the  Govemtuent  trf  Ecuador  baa  abn  decided  to  iiiatal 
two  llationB.  one  at  Ouavaqoil  and  tbc  other  at  Tuna.  Two 
experimental  «M)uiptiicnts  for  fortresses  have  been  supplied  to  the 
Geruiaii  luilitAry  authorities.  Other  kvUi  have  been  installed  on  a 
pilot  Hteainer,  and  in  seven  stations  in  connection  with  war  ships.  A 
iiumlMir  of  other  in^^tallations  on  order  are  in  progreaaof  construction. 

Bleettical  Cheaa  Olnb.  T)ie  iacmlK'r«  of  thix  dab  encountered 
the  Iteneral  Klectnc  Co.  Chess  Club  on  'l  lmrMlnv  last,  when  tlie 
"  Klectrieiils  "  brat  the  "  lionernb  "  by  o.J  lo 

DiBBeri.  Tlieniinual  dinner  ofthc  liriglnoii  C'luitnicl  dcpiiniiieiil 
of  the  National  Telephone  I'll,  wan  held  at  Hri;,dii<i»  oil  Kridny,  >lr. 
It.  .liilitiH  Macliire  III  the  chair,  .Mr.  t.  liobort*.  reeponding  to  the 
tonsi  of  the  i-oiiipany,  ickiil  tiiai  at prespnt  they  wore  adding  40  UDoa 
a  week  to  the  National  nvsteiii. 

11)^  iiijiual  dinner  of  the  eiiiph>\ •  >  m  I,jv,  -r i  ft  Corporation's 
tr  nil  iM>v  imd  elei'tririty  departus'-iil-j  -.sill  ink'    place  nt  Lowestoft 

till"  1  I   I  lilll  V  '    I  \  (  IP  ii;; 

Daace  —  ioii»  it»iiii  KlMinc  i-ampw  i  iro  iitigadc  hold  »  vor> 
siicceii<<fnl  Cinderella  dance  a(  Itobert.^on  Hull,  firook  Oroen.  Bam. 

uiersiiiith,  l«unil»n,  W..  on  S.-iiunlay  loKt. 


TRADE  NOTES  AND  NOTICES. 


"THE  EUCTRICIAN"  ELECTRICAI.  TRADES^ 
DIRECTORY  AND  HANDBOOIL-The  1905  BlMMt 
el  the  a«  Blue  Book  ii  aaiw  itady.witalSa.af  paMlMClD 
the  UnMid  Kintdoffl,  ISt.  fd.  The  Mr  Yekm  ktaia  a 
mat  nai*  ei  ilalMcalead  ttAnkal  date  OomiiUrev  M 
date  (to  Pek  22],  wid  the  DiiwlMbd  DivUoB  of  l&c  new 
volume  haa  hen  cofifcled  up  lo  February  Ibb,  IWS.  All 
bnncbct  ei  Whctrictl  Bogineerinc  and  Industry  arc  hilly 
tttMtd,  end  Eltelto-FbuncUl  matters  h.w-t  received  every 
attention  in  tbc  new  volume,  which  ttstts^i^i  mete  thaa 
2,000  pageiu  If  pOMible,  the  Directory  Divlsloo  is  owvc 
compute  ead  accnraic  than  in  pecvious  iuoet.  AO  ncfe 
liite  ei  mittlbm  of  wcfatiw  and  inttitutioa*  arc  excluded, 
as  qott*  nnfdlaMc  far  Ttadcn'  purposes.  The  number  of 
larcc  dttct  Tekici,  &c.  has  been  increased,  and  the  1905 
Edilioo  of  Ibb  IndlipcnaabU)  work  ii  otieted  m  the  most 
complete  book  of  Ibe  kind  ever  published. 

Among  the  chid  Icaturcs  ol  the  Handbook  Division  art 
Notes  ol  the  Year  on  Electric  Traction  and  Etectric  Power, 
Turbine  Notes,  Electric  Lamp  Notes,  Wireless  'rei<gTj;^ 
Notes  (very  fnliV  PuUaaMStary  Summary,  Legal  DedsioDs, 
and  a  complete  cd  of  all  the  chief  documents  used  by  Govern- 
ment  Departments  affecting  the  Elcclrlcal  Industry  (indndtag 
the  new  "  SpecUl  Mining  Rules,"  Isiurd  Feb.  22). 


TBNSBBS  INVITED. 

J.ulon  Town  Council  invite  tenders  for  supplying  and  erecting 
certain  plant  and  nuehinery  at  the  aleetricity  worki,  Loton,  in 
/i«oord«nee  iritb  plan  and  macifientione  of  the  eloetrieal  anglnear 

I  Mr.  NV.  II.  Cooke,  M.1.RJ!.).  Town  Hall,  l.nton,  frotti  whant 
further  particular"  after  April  l."".  Tenders  lo  the  tovMi  clerk  (Mr. 
Oe<).  Si  lit.  Town  Hall,  Luton,  by  4  p.m.  May  lit.  Sec  ulto  nii 
adverliiement. 

■h-hatim  fhttig  Municipal  Council  invite  tenders  for  mipply  and 
election  ot  switchboards  and  accessories  for  their  new  direct  and 
alternating-current  power  station.  Spceiticatioo-.,  \c.,  from  tho 
con»nltiiiK  engineers  (Messrs.  Monley  A  I>awlmriii,  S2,  Victoria- 
stre<^t,  Westnimster,  S.W.,  to  whivin  tendori  liy  noon  .\pril  27.  See 
also  an  u  1  . 1 :  tu'iment. 

The  Municipal  Council  of  <'»<>orge  Town,  Vnnimj.  invite  tender!)  for 
supply  and  delivery,  f n  li  .  nf  a  WNJltw.  "team  dynamci.  nioiiii 
generator,  balancer.  swil4^tii)oards,  \c.  SpeciliC'ilioUi-,  lie,  from  llie 
consulting  engineers  (Messrs.  I'reece  and  Cnrdew), H,  l^ueen  .\ni>c'«- 

?ale,  Westiuinstei-,  b.W.   Tendcim  U>  Mr.  K.  H.  Chrietif,  4,  Last 
ndia.avennei  Lmdon,  B.C.,  by  ooaa  April  IStb,    See  ttlao  aa 
advertieemenk, 

Aamaiitmtttk  (Jjondon)  Borough  Council  biyita tenders  for  supgly 
ai  bailee  flnee  and  eeooomlMre,  iugh-iireseura  etaam  pipes,  steam 
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fci  d-wnUr  pipf  h,  (ttlumst  steam  uator  heater  itiid  (jmdRtim 


an<1 
wall 

Tmifx*  to  Tou  i)  Hull.  ItautiiK-nniitbi  by  4  p,in.  April  b, 

Ba ilrg  Corpor-MioH  invito  t'-ndm  for  ppmuuMnt-iMy  coiwbrae- 

lion  ami  pavintr  o(  llradfiinl  mi.l  tvaniwnv  route,  ovcrlir-ail  prjttip 
merit,  stt-f'l  puKtH,  .V;'..  ff'Oilrr  talilfti,  roniluits  ami  accR^sorios. 
'rcuiltra  to  thi-  town  cltrk  i.Mr.  Jos.  Hanson  Craik)  by  .\pril  IT. 

Tenders  :u<;  w.iiiti'd  liv  4  p.m.  April  12  for  fluctriciil  I'liis'itn  ers' 
work  at  tlto  I'liiun  of  l.onilon & i>luitb'i»  JiaiUiiux'  Ca.'»  now  bank  nt 
liulUij.  1'l.ins,  \<'.,  of  Walter  IlaDttOck  A  S«n,  Itniich  rumi,  liutlty. 

Mitndietlir  Kleclricily  (-omiiiittft-  iiisitt;  tt-ndi-nt  for  »itppl.v, 
dc'livfry  and  erei-tioii  tii  l>ickiii«oM-Mrc<!t  i,'i'iKTuliMi;  •^tutiuii  of  liii,'!! 
niid  low  U-iiHlun  <uil('lllxJIlrd^>.  'IVikUiv  tu  iliniriuiui  of  Llictricity 
coUiiuiCtvu,  Ton  II  Hull.  MuiK-hfslfr.  l<>  Ajiril  1. 

Tlio  l,aiKrt»liin>  .V  VorUsliiri.  liailway  Cu.  i  .U'<«i7« :j(<  ;  i  rv<|iiirL 
li'itderx  by  IM  a.iii,  .\|>ril  >t  fur  I'i  iiioiitlis  >iipply  of  '^lurcii.  iiicliidiii^ 
nifjiial  and  tvlt'^rupli  litliii^'s,  >ii;;iial,  t<'l<'<;riiph  iind  electric  li^ht 
wires.  Ac. 

LonJiyn  Cuuiity  Cuiincil  n  ri>i!ri'    u.ii     by  10  a.m.  .\pnl  i  for 
nt^Ux  oOOkw.  induction  uitsl  >:  ^/iii.  i  :ir  i  r,  for  electric  trainway  t-iili 
KtutioiiD,  and  alw  for  Minii^;  U..U1..J.I,  low  tiiiBiim  cables,  raLlt- 
Ixjxeii,  &c.    SpecificationB  frota  County  llall,  S.W. 

The  Clyde  Navigation  'I'l'u&teca  require  tenders  by  .Vpril  H)  for 
daelritt  pMnv  gaMmtfaiK  and  liKhling  plAut  for  Chiilrlxink  I  to,!,. 
Pnrtieilhta  ftipla  Mr.  6.  II.  Ifaxter,  10,  Robertaon-Kircci,  CilA>'((o\v. 

Cly«l*Xari|ttian  TrditacB alio  want  tender^  by  noon  April  17  for 
mpply     t'oilera  and  BnpeitwAtini;  apparatus  for  <'li)tl<iti>il:  Hurl. 

<"  ,li-/i'-»t'r  I'.leotric  LIkIh  <"id  I'owcr  foiuiiiitlee  invito  tenders  by 
A^rii  i  for  ind«  p<  Tidinl  «iirfiico-conden«in|»  plant  anil  ekctrically- 

dnvra  puiup. 

Ht.  Manjiclxme  tLouduu;  Cuiuicll  iovitts  leDikrs  for  supply, 
daliwry  aiid  iiiointMiuue  for  two  y«M«  gf  hoaw  mclcn.  T«Daeir» 
bafere  4  p.m.  April  4 1«  ib«  town  cwflu 

Aherthcu  Corporation  invito  tmdwt  br  00*  atufM*  eondeoMr 
with  air  pump,  oil  Beparator,  Ac.  Ttodin  to  tlM  city  electrical 
aiigineer  (Mr.  J.  Alex.  Ball)  Wtm  aoon  April  19. 

UUugow  Corpoistioa  iDvita  taodeM  b;  10  a.iu.  Apnl  r>  fur 
tearaway  atoras  for  ooa  jreor  frota  Juno  1. 

Nunealmt  aad  €kihenC»fm  Kloetridty  eommittw  invito  tandem 
by  April  10  tot  oobtaa  Mid  joint  boxes. 

oraAaw  Couneil  nirito  tenders  bv  April  IR  for  a  ateum  biUancer 
act  imd  atcMii  and  oibaiut  pipe«. 

KrffA  Coaneil  invito  tendertt  l>y  I  p.tn.  April  17  for  wiring'  car 
depot  nii<)  worltahopa. 

SyliHjf  (N'ew  iioutb  WnUa)  Council  reiiiiiro  (euderit  b>'  May  W 
for  a  aU'Cdl  laftuio  dattmetor  and  flag*jiialrinir  idaut.  tipeciii- 
cationa.  do.,  frviu  olBcc  of  AcBnt^Uanend  for  Kow  South  Wak.^, 
ViotatM-ilKot,  LoDdon, 

Ttia  DMttiitntot  of  the  City  of  Utnckt.  lioUond,  Invito  tondcr^ 
Mora  April  8,  ioc  aOewinleto  okcttie  inotora  far  tfao  cit|)rt^H^wa^  k 
Spaeifieatioaa  fram  tin  fWn  Clerk. 

/'<ir  (Frimci  )  Municipality  iiiviu^  tenders  by  May  14  foT-K  con' 
ccK-ion  tor  the  electric  lij^btiiiK  of  the  town  for  :i5yeilM.  Particulars 
from  and  tejdiis  to  L.i  .Mairie  di  Dui  iLanles). 

Teiidcn*  will  b«  opt-ned  on  April  10  at  tla  MiiiiHtry  of  Marine. 
Mmlriil,  for  the  pr  iviiioii  of  .01  electric  li^-htiiig  installiiti<i!i  on 
board  the  cruiser  "  ("ataluiia."  .\  deposit  of  '.l..'i(X)  pe»etuo  \% 
rei)mre<i  to  ijuidify  a  tender  and  11  IochI  a;;eiil  in  a  praetteul  rieee* 
Hil  v.  tth  a  foreigner  entering  into  cotilnu^tH  for  tbe  perforiiiniice  of 
public  works  in  Spain  u  cumpol)-')  *n  reaouncct  by  public  net  all 
riKlit.H  to  winch  h«  may  be  entitU  1  \<:  tl  Saw  of  his  own  country  »o 
fnr  li*  his  coaUMl  i»  coucunied,  and  to  accept  lui^  aduiiniatrative 
dftciMoii  that  maybaiMuad  reipactiag  qncationa  ariaing  fnui  tlmt 
ODiitrneS. 

TENDEBS  BEOBIVBO  AND  AOQBPTBD 

Soulheiid-i>u-S«a  Council  Itave  Mc<<pt<Hl  lln'  fulloniuL'  tenders :  - 
Btirlifli  BoUar  0».  (t«o  bailm)  timt. 
RlMtiio OoovtraetiM Co.  (tSOlfiT.  steam  dynamoi,  fi'M'i. 
J.  Carttr  A-  Sons  (ccoaomiscri.  £011. 
(leDfral  KIcctrio  Co.  two  motor. driven  feed  pumps),  SLMIH. 
Tbe  tender  of  tbe  Hart  AecumoUtor  Co.,  lot  taneml  of  positive 
lutitery  u(  ihl>  celU  at  jCSSLand  Myaaia' jnaintawtBsaat  JEW  paraonum, 

aUu  been  uccupted. 

Woolwich  (iuardiaiis  liave  accepted  the  tender  of  W.  T.  Hf-iiley'.s 
'I'eb  i;ia))ii  Woiks  (  u.  fur  supply  of  'Jilt*  yd.s.  of  I'J  14  mains,  ut 
iiiti.  .IS.  .'id.  p.r  mile,  and  \M  yds.  of  I'.t  16  at  fl.'-T.  lis.  KM  jwr 
iDile.  Cullviidor'is  Cubk  ii  Cuni>lruction  Co.  temliTed  ut  X°2!i0.  10s. 
ana  tiST:  Ifia.,  SiouMU  Braa.  A  Co.  «t  ilstSQ.  Tn.  Oil.  and  12a., 
and  tliu  Waatom  Efawtrie  Co.  at  £210.  fi«.  Od.  and  jCISS. 

Keith  Counrll  ba%  o  accepted  tlie  tender  of  J.  T.  .Tari  la  A  Son«  for 
NmiirtMl  wiring  of  oonMiiucrs'  proiniaaa  at  lOs.  lid.  per  point.  Other 
tpndfra  w*c»  W,  IMekinaon  10m.  Sd^  t^.  A.  Moora  ISn.  fid.,  AVood- 
vMI«  KlM-tric  Oo.  IOh.  lOtl.,  Iloofcr.  Nimn>y  *  Co.  14i«.,  Ward 


Pnlbam  {IjOndon)  C^undl  hava  re:!«ived  the  Ibnowiii^'  lendt-r^  :^ 
<*«iiil«)Minjr  /'/onr. 

*^n.  vacuum.  itiin. 

Woithini^ton  Pump  Co.  [nefrfUH' 


Bulclit  A  Oo  

AdnnllAKeshtt   1.941 

SumiucrB  il  Bcoli  

Tbomton  X  Co  

Wlieckr  Condenser  Co  

Storey  iV  lion'!   


Suott  «V  C\  

Mu>i;ravc  A  Co.  . . . 
MirriecB  Wauno  Co. 


BaitvyACol  , 

Richardsons.  Wetti^th  A  Ca. 
Combe,  Uarbour  .V  Co. 

Mather  .V  IMalt  

W.  H.  Allen,  Son  A  Co 


♦  •         a  a  ■ 


t"  1  .'.ir^i  . 

fM  44Jh 

 £i,ll9 

'2,143  . 

I. 949  • 

1,941 

...     . .    1-  jSO 

1 ,  "O'J 

1,656  . 



1,671>  . 

1^  . 

1.H4  .. 

. ......  1,951 

l,t>«l  . 

......  1,J5» 

l,f*l  . 

1.473  . 

  i.ni 

1,470  . 

  1,205 

1^  . 

  1.1H.S 

1,4I»  . 

  i,;iji 

i,aw  . 

  l.ivi 

S;ir!int  Boiler  Co.  Ui,-<^i,t«l:  £2  211    Hewitt  A  Kalleit. 


1;  1;  Inland  .t  Co.  ..  .. ..    -^.ri-i  Oabaeak lit  Wileai   9.960 

i.>*nk.'<  A  Co.    2,  tii 

Tha  tandar  bf  Jtnmu  A  l°m§er  wa^  inforoial. 

tcoH'miMr*. 

The  trader  of  K.  Urecn  A  BOB  «aa  aoMpM  at  dei,ll40.  ThuewRie 

eiRht  tenders,  vuryinK  from  22.10S  to  £1.751. 10». 

i  or  the  iiu|>|rly  of  ei|;bt  stokers.  Sve  teuderi  were  FabmitiisI  byloOT 
llrmt.  and  tliese 'vani' J  iti  amount  from  £87.'>  to  Xl.WJ.  The  tender  Ot 
the  l.'iidorfced  Stoker  Co  was  aeccpled  for  four  stokers  at  £454. 

(•loucester  Town  Council  have  accepted  the  followmi;  tenders  ; — 
H.  ,t  T.  Dank*,  boilers :  I'iiii-nix  U;uamo  Manului  t  irin-  1  *te.tin 
dynamo  Sisson  enKioe)  ;  MirTlc««-W»H«nCo.,con(l  nsin^;  f  l.inl    i  t^^»rj 
11?"  ,V  Co.,  pipe  work;  India  Bobber  Co.,  feed  pump;  J.  Giiroejr. 

']'h.  ^  mth-Eastern  k  Chatham  Joint  Coiniiiitiee  have  phtced  » 
Lontiii  1  -.Mill  W.  li.  Sykes'  Interlockiiij;  Si<;n«l  Co.  for  c>iuippin|| 
abuiil  lii  unies  of  line  between  London  Iirid<;c  and  lirove  I'ark  with 
their  -lyBtein  of  electric  aiguallins;  at  a  cost  of  about  i.'T,(HX). 

l>erbv  Tramwavs  rouiiiiittoe  have  nccaplod  the  lender  of  W. 
(irillitU's  ,v  Co.  for  e\t<  i  ..  tniinwa.vaat  £18,089. Ss. 9d., and 

that  of  the  l!ru«ii  Cn.  In  (uui  u^sucjirs. 

Til'  ;;  ;i(Miii[.ui  i  l.  ^tric  Tramways  (Ltd.)  have  ncently  piacnl 
iHi  iinl  I  »;tli  I  I  I.  1   iirolherlijod  fur  an  an'  caiiiprtisor  for  car 

Mill  II  ^vi  Conuiy  Council  have  accepted  the  tender  of  tha  Metro- 
[.uliiuii  i;lectric  Tramways  to  connect  the  Wood  Oltan  tmiBWaja 
■.viifi  Uie  lines  ut  Hruee  grove,  Toltenhun,  at  i\  ejil  of  ^380. 

Miildle^\  County  Cor.n:  il  liin,  ;i-:op'.ed  ths  tender  of  Mr. 
Clift  Ford  nt  i>''.7!!  for  1  uiiiio.  ;iii;;  Archway-road  to  Tally  Hk 
C^irtier,  I'jiH  III,  , .  tr mmiiy  l.m    ^v  tth  car  sheds  at  Wo*lberry  uTu\,.. 

Hull  Corporal  ion  liivc  accepted  the  tuudcr  of  tiietiieus  Una*.  H, 
Co.  for  the  »upply,  *c.|  of  niaana  nnd  nUtafor  IS  tnontha  andiag 
March  1006, 

Islington  (Wiardiiuis  ha-..  ^    ef  ted  the  leililer  of  I'rykei  Palmor 
for  iinniial  supplv  of  eli  ctriciil  fitting*  and  autidrie:^. 
riiversham  C.  n  1 1  r  1 1  I   ve  ae  capted  tha  loader  of  Mr.  J.  Smith  far 

wiriii),'  town  hail,  uiatkel.  k;. 

Ka^t  Hnin  Coiineil  hat  pb«ccd  an  order  With  CaUaodor'a  Co.  for 

trai'tioii  feeder  cable  ut  i;24T. 


The  clertrical  indoatry  «rill  laam  witb  »atisfaction  that  ihi^  j;oo.]- 
willof  the  viectrioal  bmneb  of  tha  old  Ml»bli>heil  Sir  Hiram  Ma\ini 
Klertrical  and  lln>;iiieerin)»  Co.  is  not  to  l>c  allowed  to  lap»t--  Wc 
have  good  reason  to  In  heve  that  an  arraiiKeinent  lias  been  come  to 
by  which  the  entire  electrical  departuient.  toaelher  with  the  dec- 
trieiij  slalT,  of  the  Sir  Hirani  .Ma\im  Company,  have  been  taken  over 
bv  a  wiiip«ny  siKH-iiJIv  formed  for  the  purpOM,  with  «u  ««tt*rely 
fi  .  :  .  ird  of  direetore.  Mr.  A.  W.  Hill  rataisa  hb  poeitton  aa 
iuiinuger  of  the  new  company. 

Messrs,  ().  .1.  S'.einhart.  I'h.D..  F.C.S..  and  J.  L.  F.  Vo^.l 
M.I.K  K..  M. I. .M-.M  ,  hitherto  carryiTit*  m  liii»iw»s  as  Steinhar:  >tt 
Vogel.  Wl.  Hl.iekfriiirs  road.  I.ond'o:  ,  S  I'  ,  is  i  hnicnl  chemist* 
and  tiietailiirKifts,  nsid  al»n  manii^inK  dirocsorn  of  the  Tnnj;*ten  and 
Itare  MelnU  Co.  t Ltd.  1.  announce  that  they  are  entcnnjl  into  aa 
arraiisenient  with  Mr.  T.  ('.  Cloud,  .\.1{.S.JL,  M.LM.M..  l-'.C.S., 
I'M.C..  late  iiinii»x-er  of  the  Wallaioo  8maliimr  Woih^  itodlk 
Aiistritlu^  to  aiuuU('ituutte  their  biuineBa,  and  in  fntnra  tlia  jmm 
firm  will  he  known  aa  titeinhart.  VomI  A  Cload.  Tha  Oim'a  oAea 
will  be  4,  liloydVuvanno,  Fonoharcn-atraet,  LonAoUi  E.C.>  'Witb 
labociuor>'  mvd  workeitt  I'dtbam,  Middleacx. 
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Mr.  Arnold  li.  I(i\iii»inl,  coiiBuIlinK  elerlriral  engineer,  58.  Viclorin 
Stri'i't,  London,  S  \V..  has  rccrntly  lukeii  inUi  partnership  Mr.  Hcnr\ 
S.  \V»tRon,  anil  tlie  ntylc  of  thi-^  firm  will  bn  Hansard  .V  Walaon. 
Mr.  WrtUon,  who  has  takt  H  an  rngincering  degi-ec  at  riuubridift', 
hun  liad  i>\|>pri<'nce  of  l.arjif  powor  M-lu  nicx.  and  latterly,  whiUl  with 
the  llritihh  Westinfihousp  <'o.  Iins  underUken  the  eiiuipnicnt  of 
faetoriea,  sliipbiiilding  yards,  and  blast  fnmurr-s  for  motor  driving 
as  hix  special  branch. 

Mr.  llilli»r<l  SK-phcns.  A.M.I. M.K.,  A.M.I. K.K.,  »9,  Victoria- 
street,  S.W.,  notilies  that  he  has  severed  his  connection  wiUi 
Mackenzie  Hros.,  and  has  been  appointed  sole  London  Bg«nt 
^fngineering  Heotinn)  to  the  Kalkirk  Iron  Co. 

Mi'siirs.  Saniut'l  liaphail  (Vilun.  Itanxt  Itaphiu'l  Cnlu-n  and 
l.4'»is  Clinrli  4  InKntni.  i  lii'trinans.  \e..  II.  Mank  pimuU'.  WihI 
Ki-nsington.  l..ondiin.  \V..  liaM'  dixuoUid  partiirrship.  Prbts  by 
Mr.  Iiii,'riuii. 

_  .M<  sHrH.  Jtalpli  Gooch  TjpU'r  and  Wni.  Kvan  David  Dtincnn. 
Ni'W  Hridsr-stnt't.  London.  K.C  (trading  as  Tyb-r  &  1  >nncan)  havr 
diasolvi  d  partnership.    Ik'bts  by  Mr.  Tyler,  who  c-uutiiuk-a. 

The  Klvctrical  Engine«ring  and  Maintenance  Co.  luivo  romuvtd 
to  4tt,  I.imo-Btroet,  London,  K.C. 

Mr.  W.  H.  Ilooth.  C.E.,  h.\s  removed  his  office  to  2r>.  Qu««n 
Annct's  Uatv.  Wcstuimstcr,  S.W. 

LIQUIDATIONS,  he 

The  Kb'ctrirTurbini- (iiu  lu  lortChargin;;*  I liocharging  Machine 
Cii.  iLtd.)  in  to  !«•  woiMiiI  np  Noluntarily.  Mr.  \V.  K.  Winli.ini.  27. 
Martin's. laiie.  I.ond(>n.  K.C.  is  lii|uidatur. 

A  meeting  will  be  held  On  Maya  at  49.  Queen  Victoria  street. 
Ixindon.  E.C.  to  rereive  an  aecount  of  the  winding-up  of  British 
Columbia  Teb-phon«s  (Ltd ). 

.\  meeting  will  be  held  on  .\pril  27  at  18,  naainghall-alreet. 
J.ondiiu,  E.C,  to  receive  an  account  of  the  winding-up  of  Electric 
Lighting  lioardslLtd). 


Eltctlic  Lamps  for  8&lo.— In  the  liquidation  of  the  Sir  Ilinun 
Maxim  Klc'CtriciU  •>£  Kngineering  Co.  (Ltd.),  44,  (iillingham-stroet. 
riinliro,  London,  S.W.,  tenders  are  invited  (bv  order  of  the  Court* 
for  purehaw  of  about  .'i<)0,<l()l)  high-class  incnndcsccnt  lamps,  for 
voltages  nui;;iiig  from  HO  to  'M)  and  from  'H  c.p.  to  'M  c.p.  Cat.i- 
loKuen  and  fonns  of  tcmder  may  be  obt4uned  from  Messrs.  W,  II. 
Smith  tV  Son,  Milieitors,  (ireiihani  House,  London,  K.C,  or  of  the 
anctioneerH.  Messrs.  W'heatley  Kirk,  Trice  &  Co.,  U't,  WatUng-ttreet. 
Ix)ndon.  K.C  .  and  .Vlbert'S<|uart>,  Maneluittcr.  Tenders  muit  be 
ijt  by  .Vprll  14.    See  also  an  iMlv><rti«emeiit. 

PUltt  for  8«Ie.— Mr.  James  It.  Cull,  Newton  Abbot,  Devon,  ba.i 
for  sale  sumi'  electric  lighting  plant,  including  Crompton  dynamo, 
hori/ontal  engine,  arc  and  hand  lamps,  pimdantt,  switch  and  dis- 
tributing boards,  cable,  Ac.    See  alw  advertisement. 

Ftctoiy  SitM  to  Let.— Mewtrs.  Woodhousc  A  Davidson,  10  and 
11.  I.iiue-stri'et.  London,  E.C,  have  some  conveniently-situated 
freehold  factory  sites  fur  sal«  witliin  1 1  niile«  of  London.  S»e  an 
advertisement. 

"  Oity  of  London  Directory."  -This  old-established  directory  of 
the  City  iif  l.oiiilon.  which  has  reached  its  Uiirty-fifth  annual 
e^lition  and  is  piibliAhed  h\  \V.  11.  &  L.  Collingridge,  of  the  '*  City 
rresa,"  Alilersgute. street,  l.<jndou,  E.C,  prieo  Hi.  tSd.,  has  now 
been  iasned  for  I'M'i.  \  work  of  reference  of  this  kind  appeals  t<i 
a  large  class  outside  commerciiil  cirt'les  from  the  fact  that  there  is 
a  muss  of  infurinatiun  relatmg  to  the  gi'oat  City  Companies,  educa- 
tional inatten,  biogniphieal  nntes  of  the  more  prominent  City 
( 'ouncillor<i  and  otKeials,  besides  notes  relating  to  many  of  the  his- 
torically  interesting  local .  divisions  of  the  City.  The  new  edition 
shows  evidence  of  linving  been  eiirefull>  revised,  and,  in  order  that 
the  infoniiation  of  a  special  character  should  bo  complete,  the  London 
County  Council  committees  have  been  inserted  to  lUMt  the  needs  of 
those  who  may  have  business  with  County  Council  and  Corporation 
committees  acting  jointly  in  connection  with  Londun  local  matters. 
The  reason  the  "  City  of  London  Directory  "  is  nut  published  until 
this  apparently  late  date  is  that  much  of  tho  infonnalioa  is  nut 
avuilabfo  earlier.  We  consider  that  everything  i'<  in  favour  of  this 
delay,  as  a  very  largo  pro|>urtiun  of  the  changes  which  take  place 
111  ohicial  quarters  occur  in  the  early  months  of  the  year.  The 
directory  is  well  print<.*d  and  strongly  bound. 

' '  Tachnicil  Worda.  Torms  and  Fhrasos."— Messrs.  Marlborough 
A  Co.,  .M,  old  Bjiiley.  London,  E.C,  have  published  this  Utile  work, 
compiled  by  C.  .\.  Thimm  and  \Y.  von  Knoblauch  (bound  cloth 
2s.  6d.).  There  are  two  sections.  English-Oerinan  and  Ciuniian- 
Englisii,  and  amongst  the  4,(X)0  words  there  are  only  a  limited 
miinber  of  electro- technical  terms.  The  accuracy  of  tho  translation 
of  some  of  these  is  not  above  suspicion.  We  may  instance  powir 
(translated  I'ulver)  and  powder  (translated  Kraft.)  There  is,  how- 
ever, sulUcicnt  in  the  book  to  make  it  useful  to  the  general  public. 


The  "Wirt"  Dynamo  Bmah.— We  de»cribe<l  and  illustrated 
this  metal  brush  iu  The  Hltclru-uin.  Vol.  LIIL.  p.  I.OIM,  and  ore 
now  able  to  give  some  further  particulars.  The  lirusli  consists  of 
copper  laminie  sandwiched  between  a  series  of  anti  friction  metal 
laniinie  of  increasingly  high  resistjinco,  so  that  the  luu'sh  cuts  out 
and  cms  in  each  armature  coil  through  resistance,  which  tends  to 
prevent  Nparking.  At  the  Mtme  time  the  friction  lowtoi'  due  to  the 
brush  bearing  on  tho  comiuntator  are  reduced  to  a  niininiuin,  as 
the  coefficient  of  friction  ia  said  to  be  much  snialler  than  tliat  with 
a  carbon  brush.  This  property  makes  the  brush  valuable  for 
alternating-current  machines  also.  The  composition  and  se^iuenee 
of  the  resisUnce  metals  vary  with  the  type  of  machine  for 
which  the  brushes  are  intemlod.  For  dvnanii>ii  which  supply 
lartre  currents  at  low  \oltages,  this  bm>ih  i-i  partirularh  applic- 
able. Such  is  the  ea.se,  for  instance,  with  •lynaniox  for  pUtiiig 
and  other  electrolytic  purposes,  and  we  learn  tliat  "  Wirt brushe» 
have  b««n  employed  for  collecting  up  to  4,<K)t)  ain|M-res  from  one 
coiiuiiutator.  These  compoxite  brushes  arc  supplied  by  .1,  Dofries 
4  Sons,  Unand  147.  Houndiwlitch,  London,  E.C,  who  are  tho  sole 
licenceesaud  makers,  in  lengths  ranging  (in  steps  of  lin.)  from  tJin. 
to  I2iii.,  in  widths  from  Jin.  to  IJin.,  and  in  thicknesses  varying 
from  ,'\,in.  to  Jin.  A  numlter  of  favourable  testimonials  accompany 
the  new  list  of  these  brushes,  which  is  just  issuod.  and  also  useful 
instructions  as  to  the  care  of  "Wirt"  brushes. 

CaUlocnei,  &c.  Messrs.  Chamberlain  A  1  lookham, S.>lar Works, 
Now  r.artliol(iniew-Hirect,  Limiingliam,  forward  a  copy  of  their  new 
catiilogue,  the  opening  pages  of  which  are  devot<Ml  to  n  historical 
review  of  electrieitv  meters,  written  by  Mr.  licorge  Iliiokhani.  Tli«ii 
fcdlows  a  list  of  about  SM  supply  stationB  where  llookluuu  ineien. 
are  used.  Subi)e<|uently  various  types  of  1  lookham  meters  are 
described  and  their  action  explained.  This  llrrii  is  making  a  new 
class  of  switchboanl  case  for  battery  meters,  either  in  polished  black 
enamel  with  raiseil  parts  nickel  "or  copper-plate<l,  or  of  polished 
brass  with  glaas  front  and  sides.  The  new  Hookliam  watt-hour 
tuoter  is  designed  for  circuits  in  which  there  is  considerable  Hucliia- 
tion  of  voltage,  such  as  tramway  or  power  circuits.  For  this  purpose 
tho  ampere-hour  type  is  modified  by  snbstituting  on  electromagnet 
for  the  permanent  niAgnct  for  field  purposes.  The  pcniianent 
magneu  are,  however,  still  retained  for  tlie  brake.  Although  the 
armature  is  considerably  Urger  than  in  the  ordinary  ampere-hour 
meter,  ita  weight  is,  nevertheless,  borne  by  tho  mercury,  so  that 
there  is  no  tendency  lor  the  pivots  to  wear. 

Messrs.  raniliter,  Hope  A  Co.,  of  Manchester,  have  sent  ns  their 
latest  catalogue  containing  a  number  of  detail  luuiipliletH  describing 
and  illustrating  their  switchboards,  distributiuu  boanls.  switciies, 
fuses,  are  lamps  and  a  number  of  occeasoric*  for  power  and  lighting 


"Ajw"  Iki^mi.u'  MoioK  KniTca. 

work,  .\  now  and  neat  design  imiongst  the  switches  is  the  *'  AjiU  " 
iron-clad  motor  switch,  a  sample  of  which  has  also  been  sent  Us. 
Tho  general  construction  of  the  switch  is  clearly  thown  in  the 
appended  illustration.  It  is  double-pole  and  the  break  is  quick  and 
positive.  The  contact  brush  is  of  phosphor  bronze.  It  is  some- 
tiinos  contended  that  switch  handles  are  not  made  strong  enough 
to  willmtand  rough  usage.  Tliis  point  has  apparently  received 
special  atteiilioQ  by  the  makers,  as  tho  switch  arm  of  the  "  Ajax  " 
is  of  ample  si/.e  and  is  connected  in  a  good  iiiechiiuical  innnncr  to 
the  mechanism  which  operates  the  contact  brushes.  The  cover  is 
provided  with  a  slot  through  w  hich  tho  switch  ann  protrudes,  and  it 
can  be  easily  rctnove<l  for  inspection.  If  desired,  the  case  is  lined 
with  aabesto*.  These  switches  are  designed  for  currents  ranging 
from  20  to  250  amperes  and  for  any  voltages  up  to  I'lOO. 

Barometric  Jet  C'ondeiisers  is  tho  subject  treated  in  leaflet  lOT) 
isdued  by  the  Worthington  Pump  Co.,  153,  Queen  Victoria-street. 
London,  K.C    The  Ust  is  illustrated. 

The  Electrical  Co.,  121.125,  Charing  Cross-road.  London,  W.C. 
have  ready  a  new  set  of  lists,  comprising  wall  soekelH  and  plugs. 
(No.  142),  projector  Nernst  hmip  particulars  (No.  14i)),  a  group  g( 
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Ihrvt  pli  isi-  motors  i--  il  In  lU-?  WtMi-ni  Aui.lraliuii  Uovt-rn- 

ttn'iil.  aii'i  iwo  Inn.'  \  l.'Ws  uf  tlip  jieiiemiiiig  Htalion  etjuipped  b>  tbe 
Elortrirnl  Co.  at  tirand  Uomu  Collier}'.  The  projector  Xtriwi 
kmpo  arc  made  fw  AQy  ainhr  volten  anil  m  deng^  for  lantern 
and  photographie  flMmimmn  cnfitr)^  and  wimuitad  picture 
projeclpn.  They  ran  be  fitted  in  any  Uiiip  holder  bv  means  of  an 
adapter.  The  burner,  detaefaabio  from  the  lamp.  i»  composed  of 
three  filaments,  each  bumuiR  in  scries  with  one  rmixlnncir.  Tliow 
filaments  are  supported  by  nimll  brackcte  on  the  front  of  the  burner, 
whleh  ean  be  sopnrittpl.v  dctnc-hcd  for  renewal,  each  bciii^  proviiknl 
with  two  miall  rDiintH-iing  plng^  f»r  the  pnrposu. 

tSmiMlia  £le<'triL-iil  Appliaui'i.'ii  (Ltd. I,  Ol  O-J.  Wntliii^  stri  i't, 
London,  E.C,  Imvc  ro^uly  M>viral  now  k'lillctit  illu«tr>UiiiK  iiiid 
ilc-i'i  il'in^  .-iTitoiiiatic  <'ln\v  svviii'lii'K.  ( Iri'irii*  iiieiisiir- 
iiiu'  iii.^tnuiiiiit^.  ilintil  uii|iliiuR'<- .V_'.  Tlif 
;i;  1  <im|H!iyiiiu'  illuH;r:i;iiiu  v.  -  mi  ;iniini'I>'r  for 
ti'-liii('  ill. mull  T..  .  Ill  l;ini(w  fi.ii'  luth  ■lin  i '.  :iiiil 
nlri  i  iialinj;  i-.irii'nt  .'.fi  lo  .'12  o.p.  ami  'J.VI  V'lt». 

W  I  h'lM  nci  iM  il  two  ilUiflrnli  tl  iiinl  *oiiii 
siuiiplrii  of  a  IK  w  anil  iniri  niniis  ping  for  plii^:iii(; 
brick  or  stone  walls.  The  cliii  t  f'/nturc  is  that  tlir 
wi'dgc  ia  antomatically  driven  into  tin-  plug  while 
it  is  in  tlie  hole  in  the  wail,  and  thm  the  os|nnaion 
onl,v  tjiki's  place  in  the  bridt  and  ttttclciqK  of  thr 
plaatcr  oi  ntln  r  Hiirfnrc  prcMiatian  ii  avoided.  We 
undmtanii  tlx  -' Cliiichir'  ping  la  obtainable  of  all 
wholeaalt'  .snppiy  liou-k  s.  IroniiiiinKors.  &r. 

A  liKt  of  taclKinit'lt  I  B  and  tacliofjraphs  liaa  Im-4  ii 
pr<  pnri  j  I'ur  piililu  itiim  by  Moul  A  Ci»..7tt-7H,  York 
>ii.  .1.  \V(  stniiiist.  !■.  l>oiidon,  S.W.  Copiea  of  tln' 
li'<i  i-an  bi'  abtitim  d  nil  npplimtion. 

.\  wcll-ilhmlratcd  and  couiplctc  list  I'l  nini  hino 
l<»oI«i  iiiniiiifnrliirrd  by.1.  Hiitl<r  A  Co..  of  \  iitoria 
Works,  ll:ilifii\,  Una  Iki  ii  isxuiil,  riU'l  coiiipri^- 
>'  niiniber  of  the  chief  tools  used  in  tiiacliino  shopti. 
f  tlie  inoat  eomprefaenaive  lirta of  tnaniilne  toola tliM  jias 


Tills  IS  oil 

rotut'  bf-foro  uh. 

Exports  of  Elsctrlc&l  Apparatus  and  Hat«iUI.— The  follow- 
ing list  trfvCH  ofTicial  p.>vrticiil:ir«  of  the  ••xpf^rls  of  Britl-ih  inanO' 
facturt'd  olrctrifiil  upp;iratU5  and  inuti/ruil  (mi-lnili!!!^  t<  !■  fjraph  and 
telephone  wire  and  luotcriaU,  but  not  including  electrical  luacliinery, 
whidi  is  not  aeparataly  if«dfi«d)  {nm  >iaNli%l  to  9Bt  wiUi  th» 
of  destination : — 

d4t».  £m  .l^riVri -Alexandria,  £SS7  (indodlnx  i;r>i)4  Iclch-rsph 
millfial) ;  Cape  Town.  £5<Ji  :  Durban.  £1,411  findnding  I'-i-.*  telegraph 
material);  East  l.uiiclon,  i:4,l7i'<  lincludinK  £°i-<1>  telegraph  material); 
Port  Elizabeth.  il'K)  (ir.cluiiini,-  ilHi)  ttle^-rni  li  niiiteilab  Port  Said, 
iBlii.  ArgmtiMa — liuenoa  A;res.  t^°.i'.j<l  i  tele^'raph  iiiAteria])  AiutraUtna 
BrisbSM,<HI:  Christcburah.  £.U;  Fremantic,  ISUS ;  L;tt«lton,  £10; 
yUlbmm.tUji  :  Olago,  t'ii  ;  Perth,  e-i'2i  S^dntjr,  £!HKI ;  Wellington. 
iUn.    /r(>/<;iiim— Ostond,  riiR,iff,i  — Montreal,  CtyUm— 

OOllMlbo,  £ri5.  C/ii)iii  — Hhanshai,  K'H  itelcKraph  material)  t'titinark 
— Copenhagen,  i'Jj,  (,.-ii„r>rjy  Itn  men  £10  ; tt-Ui.'r«ph  material) ;  Ham- 
biiijr.  t-l-    '-.i'',-'.!,',M  ,  ll-Mi.  •-— I'lr   .1  ■  tl'i  telegraph  niaif'rial). 

Hoitand  Amnterdani,  JU'JTO  (including  trlvsraph  material) ;  liotter- 
dam,  £lM(ineladin|  £13  telegraph  material).  ifMy  JCmw,  £10.  JmNo 
— Bonbay.  tlM»  (indnding  £111  telegraph  materid) ;  OdaillB,  Xm ; 
Madras,   £2*.    tfirj^a— ^ok.nhamn.  l/.tf/.i.   £111.  Mf.rir<t 

CoatacnfllcoB,  L'HS.    Soi  lh  All  imh  .  i:i,lo:)  l  aiibtuarine  cable i.  /'.•rliii/.i! 
— liiabon.  £1"J   lUlfgrapb  iiuiterinl       Vi"  i,    I!;iH|;kok.  Vi'.i      ^^  i.' 
flttllniifMlt     SioKapnr*'.   tl77    |iii>  luiln,;.:    cu;   telegraph  matoi;;.! 
.VarfiMm,  £18.   Total  £l'>.5U-'i,  agtinct  £:."J.;.'IT  in  tbe  corresponding 
»Mk  iMk  yaar  (Mudi  M  to  W). 


PATBNT  BECOm 


kuUimMnMJvr  AUJmtnud^  Hnrai.  IbnnnL  Bun  *  Pnn, 
Ckuttni  Artmt  Agtnli,  70,  OKeiMiry-faiir,  iMidm,  W.O. 

A?PLIC.\TIOXS  FOR  PATENTS. 

Ifon.— T^c  ■iiu/rr;ii>r>Utoncni  A ppliaUionB  an  not  opra  to  puUk  imprctioa 
mtit^Jttrmecrjil  'wt  oi  VomfUie  Spnijieatim.  Tkt  m»mtt  teithin  partHthfut 
»rt  tSmi  tf  tommunitiUun  of  itkitMiomt.  Wk*^  OmflUt  Sffr-fi.ation 
aum^ulmt^k^Mi^M '^^^^Jf^^^!'^^^ .  ^^^^^ 

Januai7  6,  1905. 
.jll  .1.  11  WrM,    Appnrn'u*  for  teitiiig  rmiatuees.* 
Hi  A.  Mil  I  SR.    Att  K'hing  tiiC'luctof  t"  teraioaltu 
315  W.  r.  Tiir,M(-r.x  iri'uger  AccumuUturea-W«ri(«Aet.-fler.,  (IctniMiy). 

I'laien  fur  seootkdiijr  b»t'iTi»->.* 
SaO  B.T.-H.OIIL  and  &  Hun's.    Klectnc  (>  <vcr  trMsnittinKimdianin). 

Jaauu}'  7,  I'.WS. 
994  F.  tt'  i.Kii.   Maitchentfr.   KlectHcal  tbn  .ipeaUs  OlppsratlM; 

MrKlrof  andJ.  E.»hspbard,  1.8.)  ThmsMaU* 


3U  lluu<.s  k  Ci).  and  J.  L.  La  Cuor.    Lirei'piMl.  OjOHttiMlg 

flwltiflHwa  into  amtnuuma  nmnt,* 
968  H.  P.  Davh  aod  P.  OomuBi  Firoteotlvo  apparatus  tor  dtnaliag. 

r-jrreut  circuit*.     (Da'.e  applinl  for.  .Ian.  2},  19M,  dale  of 

»pplic«lion  In  t'.S.;* 
334  KvER^HRD  k  \~i>,m:.iks  anl   S    r-^viRsuKD.     Kir:lriu*l  lueMUng 
ini.truiii»ii!». 

3tfl  B.T.-ll.  f'o.  ami  J.  Crav.    VuiMurtleclfie  apparatiiak 

369  A.  Mi  Lsoo  Jaokiox.   Vapour  dMtda  moMm  (OMoamMlor, 

.Ian.  J,  ISO*,  .late  of  appUeatlaB  in  tul.)* 

370  ".  <>.  Kr'  ti.    \  i\[~ior  elettrij  ap|>aratu*.    (Il»ie  »p|>rrl  for  Jan.  S 

19W,  'ialc  uf  ajiplicatioo  in  I  .S.)' 
374  Art.  i:ks  linon.H,  Botnai  k  C<i.    KlaOtromeUirs  fur  siiuHe  pliaas 
.uirenu   (Dato  snliad  far.  Jan.  1^  190*. dMo «l  anifiMlMh 
Swilwlanrf.)* 

JanMiy  9^  t006w 

380  vr.  Aimtar.  Daitiam.  Insokted  rotler  esatict  Wook  fir  eleoirir 

iraclioii. 

331  W.  I'akk.    l!irm!iii:h'iai     Kle^tricilly  liv'>itln!{  >f»i  Um  -. 
192  I'.  .\-  Mi  NTllL    Wale*.    I'ua'rollliij  thr  luinin"  i  y  I'f  cloctri- laap* 
!iD>l  tbeir  CMii«umplion  nf  ctirrrnt. 

400  O.  II  (HBisoK.   (Ilie  All.jtt  aud  .1.  M.  Auderaoo  Mfg.  <  ....  V  S.  Cuo 

trailing  daetrie  and  othardrnii  a.* 

401  B.T.>H.  Co.  (O.K.  On.,  UA)  tTndfi-.raiiaing  «on«eton  fcr  do.irit 

T«lw>y«. 

4)2  B.T.-H.  Co.  (C.K.  ('..,  r..s.    Therm  1  dsaliie eat-tntk 

403  B.T.-H-  Cj.  (O.B.  f*,  l"..-*.)    KUct.ic  h*iler*. 

404  B.T.-H.  Oo.  (O.li.  Co..  UX)  Striubci.. 
406  B.T  H.  Oo.  (« S.E.  Co.,  U.S.)   It  • .  i.un  =«.. 

410  i:.  .1  W.  (laassrr.    Klectricil  hydro  pnuutnalic 
'  iigines.* 

416  II.  .1.  Tii.\riii,%nx  anil  .1,  I ..  i '  .i-i-ix.i.  Iinul»l.>r<. 

417  11.  .T.  TiuriMAMt  aii.l  .1  1 
424  O.  M.  Jaouux.    .SIni;!.'  Ini" 


4S2  o.  n. 


iirriM,;     .Sjnl.  hi-  . 

I  railuAy  oa  tlie  xtAlI  or  olhnr  el«irlr> 


'An,    Arc  lanipa. 

Janutry  10,  IMS. 
436  o.  I  p.  I.rr  ts.    Mercury  Ta|iour  lanpf. 

416  W    liSANMern.    .ShelDeld     Apt«ru'ui  f  t  !<•  h  -  and  iniiuatiag 

iiitenaity  •>f  current  ctjorlui  i  r/ 
493  O.  T.  BbaTHT.   MasMiring  tbe  iaicatitj  of  curreuK.* 
filS  P.  DauMi*.  Bhebic  nnerawna. 
519  A.  P.  Z*m.  Altamadag-curreDt  commulaVir  mot^r/.* 
A14  A.  I'.  /.\.M,   Windini;  fur  mot  irn.  generators,  anl  the  Ulte* 
621  r.  Mbi >xiia  and  C.  .Mortrisn    Snceodary  batteries. 
&2i  D.T..H.  Co.  (U.R.  Co.,  1'  .^  i.    i:i 'nii  -  oil  anidias. 
8>9  B.T.*H.  Co.  niid  F.  HOLDS'    I     in  iiyntc>trj. 

.laiiuiry  11, 

130  H.  OoCRTKUi.    Uickmaiinnurib.    Kl'i  iric  rail«tv  and  train'. 
&S4  VCHITT.4  iI.TD.   aii'i  K.  .S.  WoKHLK).    ItirmingbiiH.    OjoVI*  i 
arc  IsmpM. 

535  J.  Smcih.  Ulanxow.  Lighting  electric  tamps  by  ■ 

512  J.  Ma(  LjAS.    ill»'<u'iiw.    .Sirif.  (i  T  cut  out. 
571  W    M- l.Ki.;.AN  ii:i,i  r.  11.  Mki  ■.    M-thn<l  .'f  ami  appanlus  tur 

iq.ltcjiLiDg  or '  !j'  i;kinp,'  111'- ,  :t*i  i^jDoy  "'elf t  trict rwoor  cardrteiiij;. 

■  Iaiii:.lli  12.  190n- 

67S  B.  B.  BlHMClT,  J.  KoDUA  and  T.  11.  liULK.    CommtL  .'^Sfaratin^ 

bniini  aapabte  of  fadac  nundisad  from  othssa. 
(M  J.  UiMMtX.  Ofanfo*.  ^nrtdiio  electri  >  drflitaf  mseUnM. 
617  T.  &  H.  Pmum  ConttriMtiiNi  of  splidm  ear  m-  trolley  wi 
6U  W.  J.  Fht.  Centralling  Ibe  fsedinK  oie  .banian  «f  Mo  laapn 


(KM.  Pnstoo.  Aottaidie 


•iiii'jary  15.  1905. 
689  It  lifi  K  i'Liiirii,  H.  lUvKKouia  ainl  1>.  Kll 

current  ft  -'il-T  for  rlitcLii:  n,iln  lyii.* 
693  S.  11.  I'lNsixi;.    I  nni'Mlcik'm^  Uiiip.. 
703  H,  llllNKKK,    'riAiiaformirs  for  bi^h  tiii'ion  rurrent<i  * 
718  1I.T.-U.  Co,  and  K,  B.  Wumotta.  tltme  anrmt  catnou 

January  14,  1806l 
760  K  v..  W.  RPTT.   Rirodn^haol.   lospectton  oser. 
766  F.  l.ir/:.    ^jparking  pings.  " 
776  A.  I*.  '/.  \xt.   Altematine-wncnt  ilaalnmHNpMts.* 
718  A.  O.  Bloxam.  (¥.  E.  PdMNiiNsand  li.aaaldschaUl.  BUsfaMiu' 

Aecuaulator  plate*. 
789  Ummi  BtBtTHK-rraTS-OniLuiciiArr.    K'eetrie  iMstiBg  of  dtelrie 
vdiielsr,   (Date  applied  for,  Ja-.  lb,  1904.  daU  d  appKaUiaa  in 
Oermany.)* 

796  F.  F.  Booaoit.  Micro(4ii>ni".   I  Date  appllad  f«f ,  Jan.  89. 1904^  data 

d  npplioatioD  in  Kraoce,  ' 

797  A.  &  TVbhl  Catout  appai ,tiii  < 

•Taiiuary  lu.  1906. 

835  K.  I..  0.  Hoixabd  and  C.  F.  ijiiirt-iN.  ApjMint  tat  cnnJtisTi 

•team  aod  generating  electricity. 
899  A.J.BofLT(B,  W,  Siaith,  U.a).  SUwag* battwy  negative pstr  plalm* 
8S0  J.  A.  OaiiB.  Ttvlleyhsad-. 

881  K.  Wnum.  Apparatua  for  imlicttiog  caaaaspttsnof  •'•OtrioeMr^y 
and  lowof  cnrrent.* 

.Umnry  17  1905. 

88S  U.  II.  Joxm.  '«_vn  lt..y.  I  k  in.  il  imrKoiii'.l,'  ciri' i-i  brraVer 
ami  »wi'ch  f"r  ignition  pnrpj'r*  ou  petrol  tuii'-ri  j.  ■•V-  gas 
eDginet. 

923  F.  t'oKRAD.    Kl<«lriea]  uieiMiring  inttrauteoiv    ^I'li;  A|>plie.l  f<«, 

Jan.  aO.  1604.  (Ute  'A  applicattou  io  CS).* 
994  A.  H.  NuHOLso*.   Apparulns  for  producing  high  |>otenl  ial  discbanfta, 

fartieulaiijr  for  %Bitin(  dtarfe  of  an  intemsl  ceMtwitinB  sn^n^ 
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905 


948  A. 
960  I. 
9Sa  M. 

954  A 

f)V.  s 
966  II 


V.  Trcixi.   CwiutictioB  of  cwtiMt  fifarMltm,  . 

S.  W  II  KS.     Holl  pu.<|Mili 

l.«T<M  II    Khcttia  mi)iiir».         Hi'^M  fnr,  Ait.  M,  <1»i 


J.»n.  IB,  mi 

Vkiu  .'  -ox.  V 
1904,  .14.  : 

.  I.  \\-',0. 


.1 , 


ii.i.- 


i      f  .r,  .i.Mi.  in, 

l<at«  .tjiplieil  iar,  J«u  1% 


9f>7  II 

tNl  .1. 

1,000  r. 


1,004  W. 

1  C09  < 

1,C15  A. 
1,017  A. 
1.022  .1. 

1.066  U, 


WiLI  l». 
1,1  KMtid. 


npi'li'  iti'  ii  ill  I 

••I'-.  (I  i.'  31|.|>AI  kill'. 

!i.>B  in  I  .S.,- 
►  If'  >rir  aiipumtij^, 
-IP  nil,  I   >  )• 
J.iUUal.V  16.  liVb. 
|!r  i«tol.    SeDii      Ubl*  eJcotHc  iuild  iMttp. 
Klectiic  Dwilcliuig  kpfHinlu*. 

ikaiUKiiiMiL  Apptmloi  for  wind 
omring  upom  cmblw,  bun  iikI 


Si  llHIIlT,  ILSCUORMd  A. 

Hll«»  • 

,  D.  S.  Browm  »it.l  A.  <iiiUK»>«iD.    I>yu&m.i  rltKtri.  iniKliioi 
V.  Hill»<)N.    KJectri.  *!  couueclluiM  (ur  scCuuiUrj'  biUttrii  <. 
iiAI,A!<ri  an.l  I:.  lUiiRITI.    Htungt  UU«riM 
l.AHSKv.    (•: lent rnt; tie  InalinMit  M gnrw. 
I '.  r>iAi<.  Swiinhcn 

■  lanuaiy  19,  190h. 
C.  fioKi.    iDrMMlMiiwil  «lr.:tHc  liohl  Ulib).* 
Uhhiw  hhI  U.  H.  UmoK-.  laraMMMmt  lamp'.* 


NoT*.- 


SI'KCM'ICATIONS  ITHLISHKD. 
-Ail  spamlioations  oid  be  obteinnd  «t  lb«  anllorm  priea  o(  ltd.  vaeh 

P.MI  Ik.vcvis.    i'|iitrh«ia|4ini."  f'-r  nn^  Iniiiix. 

III  I  in.  h  iikI  U..KIII  ,    KIrriijr  t>n!ti«ti  for  m|i|ii<;<M(  «nxii<r<. 

.^.072  Nam.  .ukI  I-,\<  im^.    rii|..ui>  f  u  ••v<'il>»,irl  rl*i-nii.»l  c^'iulu.t.  rK. 

3  rUT6  11. T.  U.  (  .:>  |i;  K.  (       I'.S  i.    Kir.  Ijic  t.ir  ci<iitr»l 

3,U19  I'l  NN,     8pe«l  r»xuliiiiiiii  f.j    rlr- lr.>mi)|.>i  .li ivcu   iiia;hu»n  . 

(DMI Ao|;.  2).  1901  > 
7418  Hrrro*.   TIramiKtcr  f.ir  »■><•  wHli  »t...ige  KiUeHca. 
TJW  WATIfiii"i'-'i  .•ii't  SiMi'i  iix  Sjrr.y.  i  unkl  it  Co.  JlBUUievoaduit-. 

iJSU  TMnritK.    MMico  «l<>cii'icit1  (i|'|iiralui<. 
tUB^  IIoCaivin  ntid  Kii^KiBS    .Shipa' taitjinpii. 

8,SM  T»  RKi>\LK,  TnKiDAUt  HkI  HxauBT.    KIctttii:  atop  moliMM  for 

  cotloa  apioDii^, 

13,907  Jovn  iUmw  Am  (V}  ntctciN]]r-n|«nUat  balklMtdpii  to 
IbJBSO  Ruxut.   KbetHo  wuiliitfr  for  rtocla,  ftr. 

Ifi^Ut  Ha|iri<i.    PurifiiMklioii  .'t  nir  iin<l  g-  iieratioo  ..f  oMM. 

I9jt8  TlioMi-^ON  l  lWi  Iinvr  Mik.  Iiiii«nlau  Aut.  «ic«,  rum.  U  Hdivvl/- 

kopli.)    Altcmaling'L'Urreut  elei  tHoal  «B>ctlhlwy. 
Sl«li80  U(.:8r,uiH)x  And  Cau^tiit.   •'-^tnttct  4n«hw  for  didrie  dwki-. 

(D.iM  »p|>lieil  fur.  liL't.  8,  190S.) 
22,171  Eliktiu2it«tsA<.t.  (iia.Tarai.W.IaaiiiYrR«Co.  arttclilwuh 

to  pr»tect  perx-nn  tr<m  injary.  fl>M«Ap|<li<!<l  fur,  Dmi  31, 19(K.) 
'ii.OMi  .■-!to>e      liicri»»jii){  U.«  rlT<"iti»e   r»'!uliuu  of  i-ltcli>mMxu<tiii 

navcj     ,  l>ate  upi'liol  f..i .  Oct  30,  lJ!i3.' 
24,47U  llEwnr.     r.n.\  ..:  miKiur  ap,«rAtua.     (Uan  upplitsl  for,  Nn,  2!. 

190i) 

24|781  ]tl»\rKIKMlR.     IV >.'»»>•  of  redutiiif;  .I'uniiiiluiii  autl  ulhcr  m«tit  k 

and  maUiiR  all<i}«  thereof. 
96,887  MarUASAV.     A|.|>uutiit  fcr  iii'licitliiii;  fauUa  in  tbraB-phste 

iiiv-uct«.     (I)»t|.  iipplicil  '  r   .Uu  V"0,  IWi.) 

26.915  I  'l  I  m  Arc  liijipeki  ti  to.,  (luto  aii|>li»il  for.  r>ec.  10,  leO  V  i 
26,816  Sif  ifnm  Arc  Uoip  elecinjilo.  . Lute *ii|>l«d far,  Dec,  1),  1803.) 
96,Me  HSMtt.  AMtMnpsuuldMlradM,  rDaU*|>iilM  fcr.  Dot.  la  1905.) 
96,M9  B.iiaDfci.  AtcImdp  cVetrude*.  iPais  applied  fur,  llie.  10,  IS03^) 

26.948  Mills  KdUiD  .   .si.irage  Iwttrrun. 

27.011  Kncii.  Vs|«>urF]r.tric-apj«rAta>.    Dsta  ipplMfar,  OvcwlS;  1903.) 

27,449  Kaiuwiatiikii  (ItulT).    KlecliVHtnlic  r<>|.arvtl!Da. 

27.7S5  Ahow  .wd  lli  N<;«.    •"outitiii^-  meclianimu  !•>:  eleclricity  n>i-(«iT. 

^7,087  W'tiitritAUu.    Vuwur  elacU-k  «ppurittu«  (or  wirelv**  Mcnalliiiz  aitd 

_        otlnr  |i«i|»ieik  {llai«ni|ilidlfiir,llM.n,190&) 

38^340  Drow.  OaiMMtlau  Md  dbtribaliM  vt  tHeeuidtj. 

2B,4&J  Soi-.  Aicoir.  rors  La  Thavail  KLt<  tKiv'  K  l'»  MtTAirv.  Caa- 

linuouf  <'iiri<-ot  motor,    {ly^tt  appli<-il  for.  May  10.  1904. 
23,467  Thompson  Keutwlin  <'.ii«it  il '"i  h*  A >t  ac».  AueigaaalUehafl}.  In- 

caDdn.?<nt  lampa. 
28,543  MAKk{L  AU>.    EUclrii,  jiiitcti.m  atid  like  Ir'  xrn, 
llODLT(Ho6tfatt),  Ttera».«|«cuic  CMwlM.  ' 
SM8  Rrisut  *  Hmn  Bumiic  Caudu  Cutr  Co.  "  BlfOlric  emdlo  " 

liimpa. 

2!!.628  liiwiMLVu.    .\rc  UiupK. 

28.629  HiRNKAi  M.    Drop  litjiiaU  for  tcle|>li..iie  nUli.nn. 

28.722,  28.725,  28,7M  and 29,054  Scrwahi.  Iiiraode><'<!at  liiihtiog  derios 

28,920  Li>r  and  KltcniB.   T(ipi'ini.>utic  df<io<'  far  iiidie»Ui^  wbao  ui'.t..: 

car  or  oilier  laiup*  an^  •xliii^uialir.!. 
28.S62  UicHARO.    Galvanoiiielcn.    i  Date  ai.plifd  for,  Kk  3k  U0(>) 
29,307  Khkv.    Switclii-*  (•»■  incmadetti-iit  lampn. 

29,286  Oi  T/jiANN.  KI.<cuiol  g«ucraU)n  bavins  duubl«<llMHP«d  MaMtUrm. 

28,123  BiWliAiiM.   Cuunting  apiar.ttuJi  for  nirtvrx. 

80,040  RurAVtY.  T«nniiial«.   U>At«  api'ticd  f>.r.  M-ny  2.  1904.. 

UiOSO  Rsii.lOI.ir.    Bkctrii'  iK">(Ki»  I'tugxfur  iiitariuU  oonabuiitiuu  viigiiira. 

(DatoappUcd  (  r.  May  2  1904.) 
■^883  Auttoii  Mofoii  Can  c<i.  and  Mlkeut.  Low •teaiion  «llce(ri«  (gniti»a 

dRti.'t*  fur  iivteroal  lumblMicu  aMtWVL 
99,310  l.')iui.    Kieittic  dumb-ball* MtdiUbrapiplkiiflM. 
^347  StKJUt.  TnuMfuniMr. 

AtttiHMtic  ilm|iiigii,iiUuf  MigMghii 


COMPANIES  MEETINGS  AND  REPORTS. 

BouMieiuouth  &  Poole  El«otrioity  Supply  Co.  (Ltd.) 
Th,-  .-ivhth  or.linary  Kv'x  rul  iiicotitig«M  fadd  On  ThniMlaj  Inlmidir 

III'-  ii>»iil.  iii!v  iif  .Mr.  AiW     H  KarhkimmI. 

Hie  SK(  RKTAUV  iMr  II  i:.  itanriek) Niri the  noticveoimniiiRtiM 
luccUog  And  the  ituditors'  report. 

TIm  chairman  mid :  The  K<^iierul  proKrct?  of  tfav  cumpaay's  btui- 
nnt  ie  mttifaciory.  Thn*  ba«  been  a  eal»tanti«l  increaee  In  the  erona 
iev<nue  reccipU.  in  tho  lamp*  tppiiad  for  nd  in  the  units  K>ld.  The 
capital  cxjwudnl  dorinj;  the  jmt  wai  <91,4M.  ISi.  .'>d.  io  maina.  build- 
iDnit  and  maehioery.  The  aniii  ve  have  invrsied  in  the  liiclmiond 
(Surrrji  F.tcctric  Liwht  >V  Tower  To.  hum  U-en  iocrea.«d  hy  a  litrthw 
1;h,.j60  advanced  at  inlereat.  The  gnMs  rtA'cipta,  m  sou  will  lee  by  ihe 
rMort«ndaec9iiiita.baniMiMM4  mm  S»Jim  **•  7d.  to  £40,414.  U.  Od. 
The  iaereased  roaeipM  nrom  •«]•«(  ettntiU  ■Ion*  wpment*  £4,140  fti.  Si. 
Mo(t  <>[  the  iicntf  tti«  drint  hIJc  abow  incrcawft.  and  llii^  ik  only  natural 
aevin^'  llirn,  n. .  n  euch  (..iisideiable  inoieiue  in  the  number  ol  unit.a 
(^piirnitfd  and  soi  l  'i  -  n  r»ill  notice  that  repairs  have  bean  t  xe*t!li<mftlly 
heavy,  lartroly  br  n^l  ;  ^il  out  by  the rrconatruetion  works  which  hn: .  I  i-.  n 
goioji  on  at  oui  cuuuul  i.oppiy  Alation.  but  «U'h  large  exfrnHilurr  nn 
icpwn  U  hardly  likely  u>  ocMr  ttfUs  tor  wnM timo  l»  eente^  The  totid 
of  the  tncr<>B.vd  cwt  »  tt,tH.  tt.,  bringiiiji  Out  tattl  espcom  to 
il<'.,i;21.  If.  71  T  II  (ling  to  net  rtvi-nue  and  takinc  account  of  the  Uilanca 
from  ItiOS  I  L  1  Ji.;  •-.  lld.l  tho  lolal  La  i;;t:t.02.',.  lOii.  Idd.  Deducting 
intfii'irt,  prclrri-noe  ar.d  ordinary  dividcndH  already  paid  and  nincunta 
wri(t«n  off.  «Ve ,  tberr  U  a  balance  to  oedit  ot  net  revrnue  of 
t'|.'-  Trfl.  13.^.  M.  It  uill  be  :«t  n  that  depreciation  hai<  liwl  pincaid  to  ita 
rrr-.ht  t'.'idO  in  eio«fK  of  laatjCAr.  wblrh,  althoU).-li  it  i«  not  nn  liatbfMtetjr 
as  ue  could  wi^li.  iiia  tulwlantlel  inei-eaMin  llii'  riKlit  direct l.>n  AHhimfrB 
vr<i  ;it<'  only  paying  7  p«ir  tvnt  '.n  lli  '  <  r,i,i>iii  v  Ii.ut^,  -ict'.-  t  prr  rrnt. 
Ia»l  year.  Ihr  amount  rdjiiiri' il  M  jny  ihm 'In  nli  ml  i-  I'n  nti'r  tiiiii  in 
l\K).i  l>y  nearly  ll,i>UO.  The  ilccreAScd  dividcwl  is  duo  to  the  fact  that 
mmh  of  the  so^tnl  vhieb  baa  been  oqiendcd  Iwa  boen  op  to  tho  pmiwt 
time  unprodoetiiie,  bnt  thia  eipcndUore  will  ptovo  loniuiortllve  in  llto 
fuluit'.  Wo  have  i.|>i<nrd  up  many  <iitiiely  new  oreaD,  lUl  of  wllieb  pro- 
mlit  a  pre  iiiable  return  in  dub  iniie.  It  ia  one  uf  the  feehirrs  ot  our 
butiinra.'i  Ilut  wc  have  fir«t  to  lay  cur  v»blvi«  before  yrn  can  comment-e 
supi'lr.  and  niaiiy  r  <ni:uni«rK  hrtitate  toiul-ipt  electric  lighting  until  they 
liod  that  the  »uppty  i»  eatisfactoiy.  We  cau  claim  a  record  in  the 
■uaiberol  lamps  applied  for,  sodolw  in  tlionuadMroli«Bitaoi>hl.  iHir 
incmiHed  larapage  Is  eqntTalnit  to  11,051  M  o.pi.,  ogatmt  19,549  Umpii  for 
lHU'l.  till'  total  at  IVctniber  l^l^t  U-iOf!  I21..'Hii  Imnpsi  ot  t<|UtvaleDt  ■<  cp. 
The  p)o^-r<F.4  <.iftc«  Ihi  tind  nl  the  ytitr  i^  t'ljinUly  aatii-fselory.  Thi* 
unit*  sold  in  IWI  amminl.  ■!  to  1 .7().l,a*>,  uRain»t  l.5:.'0,00'.f  for  the 
previous  yrar.  ao  in  k,<  .  uf  l--:i,iU7.  Wc  Kavr  applied  for  a  pro- 
viiiooal  order  for  WiUiLocuc.  auU  U  we  auctieed  in  this  application 
we  aholl  nipplr  lbii>  area  from  our  exiatiog  station  in  the  Uoume 
Valley.  As  toe  limit  cf  our  capital  and  l-oriuninR  pcweis  i«  exbau^ited, 
w<i  |'rti|i.>.-e  Io  piiv. :  If  fi,  il!:i  r  ti  r.iV^  nvcec&ity  ai !:■•:«  tiy  nn  in., :«  n-i  :n 
Uie  »biite  i.ii.n.-il  u'.  111.  .■  inl'.-iny  fn.m  t".ifl|»,(K10  l.i  i'l^'li  li:n  111  Im.miki 
pn fvlkincii  and  lU.tON.!  urdinsry  alianiii  uf  110  each,  tiie  borroHui^  iH  Avt  rii 
bcioK  iiicrcaiinl  from  l' 1  .',0,(K>t>  to  iMD.llOO.  lEwsolnUon*  lo  thin  <  i:  i  i  11 
be  sulHuitted  lo  you.  There  will  bo  do  further  i^sue  ot  capital,  liowever. 
dnriii)!  the  present  year.  With  regard  to  the  Itichniond  Company,  this 
conliniiea  to  make  pio^'resa;  although  their  dividend  has  not  increaied. 
t!  r  jwiiifun  of  tliu  .•n:ii[i:iny  has  much  improved.  In  the  area  supplied 
ti>  cli-  I  u.iiiii  Inn  mill  A  I'oole  CompaDy  We  have  now  U6  luilcs  ot  road* 
laid  with  dijttibutiug  luaiiii,  excluaive  ot  feeder*,  de.  Xbo  toliil  number 
ol  eooeauHMi  00— oowOo tho aotoii* 0100 ajiOO. Witt* tolol  l^oip  con 
neetioa  eqol«ol*lit  to  tttfin  Ho.p.  lompe  and  motOtt  of  a  capacity  of 
'IHi  n  V.  In  ItuurnEnioulli  electricity  tor  motive  power  is  becoming 
increasing'y  popular,  and  we  havf  introdoced  a  aystem  of  hiring  motors 
on  rea<flnAlileteim3.  Ti  uiii.v  .i;.  s  kHI  -:j  intlyti-  [•tmnln^  Ijcta  i''!-.  Bniirne. 
mouth  and  I'hriatcbni:  h,  .in.l  v,.-  ,.:<■  nirli-i  Liiiiii..f.  in  uiiily  tlie 
DeCeuiaty  curre  nt  and  iiavv  Ikiid  iv.tiy  u>  ilu  tliia  for  tome  time.  Thla 
shouUl  prove  a  very  remuaernlivc  addilloo  (o  our  day  load  I  now  OIOI* 
the  adoption  of  the  report  and  accounU. 

The  VK  K  CHAIHMAN  (Dr.  J.  A  tin  on  Hotker)  seconded  the  motion, 
and  eudorited  the  ctiairman'6  remaiks  itv^  t  ibc  very  favourable  proapecia 
ot  tbeeomi«ny.  With  regard  to  the  ptospecti  as  tlieae  were  alTecled  by 
tbvir  Cfarintcliur -h  xtatton,  t'bristcbuicb  abutted  on  the  eastern  end  of 
Dournerr.outb,  and  wiui  a  district  rapidly  progressing.  Tramw*fB  were 
going  through  to  (^brintchurcb,  and  would  bo  running  bjr  Aogoat  noit| 
and  electric  tramtvay,,  always  brought  residential  pro]>er4y.  Itvooldbo 
5^»'ii1;  till,  rlii'in  put  '-.'fen  tln-Tn  lliat  th<".  w<>re  iible  lo  accjunt  for 
-.oiui  liiii;;.;  lilii  'O  PL'!  cLnl  ,.■!  t";;c-  uuii.lji'r  i..:  unil.-  ni'iilcd.  ulucli  .>,i» 
Very  sxlislactoty.  He  would  point  out  that  .-^i  tm.lliinh'  like  10  |>er  enil, 
o(  their  gi(u3  profits  was  KO">K  the  tax-gMh  rt  r.  un  t  this  wax  certainly 
too  large  an  amount  to  be  vxacttd  tor  such  u  piup<;^-  He  asked  the 
■hsreholders  to  do  what  tbey  could  to  bring  about  legislation  wiaJiiiiiWOtllll 
change  thin  condition  of  things. 

Mr.  Tl't  KETT  sgiiii  thiit  a*  tlmv  l:;i4  reached  a  p«  lin.l  *1)(»n.  prelum, 
ably,  they  might  id',  iipnii  a  .  p.  i  n  ut  dividend,  viiiii  ii  no;  ti-n.  in  h*',.' 
tiie  diiitdeuds  declared  tuill-ys«i>%  '  He  bad  heard  a  remark  made  that 
th*  eoapoBjr  wano  k^ing  ntains  in  the  dfarttlot  onn  hofcmtlMn  «aa  tmf 
demand  for  a  ai9pl7>  Ml  he  tiopcd  that  that  woo  aoi  Iho  oaaot  oo  ho 
understood  that  electrio  lightug  amiponiao  qmnifoHyinfBWfl  to  1*9  nvtlBi 
before  tbey  were  aasurol  of  at  iooit  90  por  OUl.  toimil  *■  IbO  a*^!!*! 
involved  In  tliat  cablt.. 

The  VICE-CHAIUMAN  :  1  ..li -uiil.iki  tn  nn -wrr  ttmw.'iiiftr  k.    I  adroit 
that  oartain  eatc&sioua  abould  not  be  made  until  you  can  see  a  promisiog 
ivth«oiiUiv»h(itiBtho*ioo«lithaiMln|oitot*b*tag4Milopia 
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•I  was  belt  to  pnt  in  the  miiini  at  «IM.  tb»  t$»  MOipMiiea  woti  Id  1  n  -  m 
ami  would  not  wait  until  tbsre  vtM  an  application  lor  Th«  buildw. 
in  lh<'  coiirw  o(  hi*  ^Mn^tnicliini  wurk,  if  Uit  n  is  a  mmti  .n  tmnt  of  lh« 
houM  woulj  win  it  ior  the  eii-ctric  iiglit,  l^ul,  ■(  there  ie  do  muin  h«  does 
not  pat  in  the  installatioo,  no  thut  tbe  oiiportunitT  tor  lha  niiiply  conpuny 
ia  lott  Regarding  the  |>af  ment  of  halforearly  <hvM«Bte,ll»  tbootbt  that 
WM  a  matter  the  directors  mi^bt  carefully  eonsidcr  and  prubably  carry  out 

The  rceolulion  waa  thun  curried  unaoimuusly.  aa  wa*  a  further  rcaoln- 
tion  approving  tbe  dhi<!rri!?>  reci  mirpriiled  by  tb* difeotors. 

ThL-  CHAUtMAN  llitn  put  lUf  rc^^liuion  appfOVlD| Um ilUMM M the 
capital  of  the  aampany,  a.i  above  meutioned. 

Mr.  B.  FKRCY  HMUMS  MaaaM  tlia  wtiaa,  «hkh  »m  earned 


Th«  rHinn^  directoni  havinx  bmn  r«-»lwM,  and  tha  ntiring  auditor 
Ta«|i|Munt/>d.  a  hearty  vot«  of  thankn  to  the  ehliman,  dlnctoraalld  aUlT 

wa^  prop«>sfd  and  tarrifd  nnnnimffii'-lv. 

The  CHAIKMAN  in  tli.uikirii.:  t)..'  ^>.ar.:lijiai-r=  for  Iti.-  \nu-  o!  thanks, 
wid  be  va»  gia<l  titcy  had  decided  to  include  tne  si&tl  m  U}«  nMolution, 
tar  Ifaay  fnlly  deserved  tlia  Ihanlia  ol  th«  •taMabolderi.  Mr  Kcnwiek, 
Ihe  Mcretary,  gave  a  vaak  afltoont  of  time  and  attcnlioa  to  tbe  buaines* 
of  (lie  company,  and  was  unspirinp  in  hi?  trcnM'-  in  iluin),-  t!'.c  boat  Ix- 
could  for  thtra.  For  Mr.  I5tiL-litnian,  alio,  tlic  i-Aiim  (■(•  ilii  bt  -aiil 
Their  local  swrelary  w»p  nl'<  >  a  |.;o<Ki  >er\aiit.  .;-id  they  owed  much  lo 
his  Rood  work.  Th<  v  hai]  k  :.<>  nxuM  il  inluiil  li>  iaaistance  from  their 
conaoltiDg  engineer,  ami  woo  iiuicli  ludcbttJ  ;i'  liitn  for  his  able  teclmical 
•aaiatance.  Mr  Ingram,  resident  engineer  at  Uoamemouth,  was  an  able 
man,  and  had  the  entire  oontidence  of  the  board.  There  were  many 
oihm  ct  the  Hta?)  who  deserved  to  be  mentionedt  and  with  tha  aMlltance 
<  I  ,11  111.  SI-  K'  niU'incn  it  wvuld  indeed  Iw  aurpritlacUtha  Jhumumouth 
and  I'oole  Co,  was  anything  bnl  tnccet>«ful. 
"     I  then  terminated. 
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Thf  ^irhlh  ordinary  general  meeting  uas  held  on  Friday  la?! 
Jt.  Situ,  M  r.M-.,  C  A.,  preeidinfi. 

The  (iKNKllAL  MAN.^(iEU  and  SIXKKTARY  (Mr.  W  B.  Cownie 
having  read  the  noUce  oonveninK  the  meeting. 

Tb«  CHAIUAIAX  («ld  :  When  I  met  you  laat  year  I  cxprcMed  rcKiet  nt 
tliai«Mlito(llntnar'a«atkinp.  .  Iii,  h  showed  a  IuhsoI  nearly  ll.llOO. 
bat  1  tfttkipillilwOidilliB  abk'  tr.  \:.\«  yon  a  more  faTOurable  »«-ount 
next  time,  as  we  liad  oomni(^ic*J  w  ;ik  r^n  oiiittraeto  v.ifh  tli'  I  vraaghs 
of  Carnarvon,  lto'nei^.  ilolvliMrl  nn.i  kildiinv  »iitl  with  tiic  Muinel- 
burgh  electric  lighting  and  tramaay  uricr.  whu  h  we  bad  reason  to 
beliave  mold  reanlt  in  mbctaatial  nmifita  being  mode.  Thr  whole  of  tiKse 
contract*  have  now  b«en  compteted,  and  ttia  result  is  that,  iiwti'nd  of  u 
ln  :>  th^r,-  i  ;  Ihe  Very  substantial  |>r(»lt  ol  mmlf  SMJMf  <*n  the 
Mn  i  ll  unii  rirdric  tramways,  which  ««ra  openad  Id  OMrmbcr.  we 
hiul  carried  up  to  Msri-h  '.t  it'S/MiO  [i.tv«pn"<T»,  and  we  are  of  opinion 
that  this  undertakiii;.-  v.ill  Ix.'ix.ni.'  i\  Miliai'l.-  [jTri)-  il_v  Tbe  Holyhead 
and  Kildan  contracti!  were  completed  liut  year,  to  tbe'eutitc  iiaUstactioii 
«t  dM  ImmI  wMuMm,  and  tbe  Be'nata  and  Carvanggi  nntelakinga 
nan  O^anad  Itat  idonui.  Tfaeae  iDttallationa  baTe  alio  ghren  eDtir* 
aatlabetion,  and  the  appUoatioD*  wblcli  we  have  aireaxly  received 
(or  enrrent  are  satisfactory.  1  mentioned  latt  year  that  we  bad 
concluded  coritraol  -  with  Ihe  boroughs  of  I'aignton,  XVi  ijicrh  r,nd  Ita  -'i  r: 
«loke,  mill  iiu:i  Uh  i.  we  h»ve  concluded  an  agreenicni  wiili  Oi  in  -kir^.. 
l''rom  the  acoounts  you  will  see  that  man><cemeot  expenditure  amounln  to 
Mjm  this  jmt,  eompar«d  with  44310  tet  ytu.  TWt  amacaBt  IncMBaa 
is  doo  to  tha  w-arTangemeiit  of  (ha  aeooonta  nadar  tliia  haad.  On  tha 
other  aide  the  revenue  from  frrc-wtreil  installations  shows  a  decn^ase  from 
laiit  year.  This  i.-<  because  wo  have  sold  a  number  of  installations  to  local 
antliorities  or  companies  with  whom  «c  h«.A  i  i.titraKtB,  and  «■<>  havp  nit 
included  tbe  minimum  payments  from  a:i.>  nt  tm  .e  uiitboiitii  .')  TIk- 
jirolit  on  contracts  completed  and  in  progreitt  has  mcreased  from  i:^><i  u> 
i°2.5,933,  the  results  from  tbe  >-arious  cootiactB  I  IwTe  meotioned.  The 
balance  brought  down  is  £lt«,<Kt9,  and  fctarvta  and  depreciations  amount 
to  £10,111,  com|Miii>l  with  £3,'irA  last  fr-nr  <>r.  tlu  Jfbil  =l.le  <jf  th«> 
halaoce  sheet  i«  tht  rTn:,rt^'fl,i;e  of  XH.00<>,  '.vim-li  wi-  -niw  lu  be  utile  v.  pay 
off  very  socn.  We  faa^e  made  a  'nnnir  ncgtacnt  witii  reserve,  md 
ahfawilh  the  <-ara  of  £ViO  is  tmall.  con  iiieriog  the  large  amount  wi' 
hava  vrHtea  off  for  reocrves  and  dipi,:ciations,  it  wiU  seric  as  m 
eoBncnoMDeot.  Tba  reserve  against  cspilal  charges  and  town  lighting 
il»at>31aUon«  (£8,000)  is  ample  to  meet  this  contingent  liability. 
The  aro<>iint  due  to  soinirv  creditoni  .;i;40,.ti;ri,  i»  due  lo  ll)»>  fircat  amount 
of  notV  y.f  bsd  in  ;:iiiiil  iii  the  end  of  tbeyear;  but  i;20,0">  t  this  Imi 
now  been  paid  bfl.  We  have  i&adc  a  c<>nuDencement  to  write  down  the 
item  Purehaae  ai  boaineiii,"  and  our  intention  is  to  largely  InoiaaM  (hia 
oontribution  as  our  funds  permit  Free  wlred  installations  have  decreased 
from  1  "lO.sn  to  f4H,CJl.  We  have  written  olT  a  ftirtlier  sum  of  £3,(m> 
lor  depreciation.  Contracts  In  course  of  completion,  which  stood  at 
flJ.ia.)  Ustyaar,  have  InerpRsed  to  t'4l»<100  Thr.  item  of  £;!,<>17  ii  for 
i'X|»enditurc  already  incuir'  d  in  ,  <  :  (l'.uii  ivith  n^n  traimway  and  light- 
ing scbrmes.  Our  atock,  which  last  year  ^tood  at  £10.00:i,  ban  decreased 
to  and  vallava  also  written  nff  i:i,2<)U  for  depreciation  on  this 

item.  Aa  regards  oar  fntvre,  the  prospects  are  distinctly  favourable.  In 
addition  to  cjntrucUi  which  I  have  alrtadf  nantioned,  we  have  eonchided 
two  a^'reementn.  one  for  laying  down  an  eleelrie  tramway  in  a  town  on 
the  South  Cell*'!,  Rr»d  th«  other  lor  takinR  over  an  filwtiii;  li^'htin,'  i\r,l 
tramway  ord' r  in  thi  Mitilands,  both  o(  »  bu-li  vri'  l>i  l.rw:  « ill  hr  '.rr: 
ptoiilable,  and  will  occuji;  us  for  tha  next  IH  months.   In  addition,  we 
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vi  iir,  wluth  is  vtiy  lnrr'flv  diH'  to  the  abiliiy  and  en>  ri:y  oi;|i1h_m-;1  liv  "Ut 
staff,  and  principally  to  our  very  aljie  ui^umger  ,Mr.  €own>e),  I  now 
move  the  adoption  of  the  report  and  aocountt. 

Mr.  W.  H.  FOWI.F.K  <ie:onded  the  resolution,  wbioh  WM  carried. 

Mr.  L,  B.  SCIILRSIN<>F.R  moved  the  declaimtioo  of  tha  dividend  for 
the  year,  and  naid  that,  thanks  to  Mr.  Cownie's  able  mtnanWBent  and  tbe 
indef«li(;al'li  ■  J  o]>:riaion  of  Mr  Milrhe!!  thoir  engineer,  and  the  otiier 
membi  rs  III  ihf  -t  ill,  ihc.v  bud  i.i  ,  n  ulili  in  i  rtisent  a  very  satisfactory 
balance-siitvt.  Onm  is  a  company  whose  profits  cannot  be  gauged  belon- 
liaml.  Some  years  thry  may  be  larga  and  mm  tuaU.  W*  itaall.  M 
doubt,  ha^  e  many  similar  undertaking's  to  that  of  tba  IflHMlbaTigll  Ow- 
otru'  tlon  Syndicate,  and  when  we  briU);  them  before  yon  we  hope  jmi 
will  give  the  directors  all  tbe  linanclal  Kup|Kirt  they  re>)ni<e.  We  havt^ 
alreadv  tmii  in  viiiw,  stul  tbty  -.vi!!  bf  Imnipht  Iwfori-  you  in  due  course. 
Not  oiiiy  «ili  u  I'liy  ynu  bi.nd»iii;icl:.  *iy  rrali  .mn  .i  i:iw>d  prulit  on  your 
M>|Mirate  investments  in  Ihe  differeut  coniitrnclion  syndicate*,  hut  it  w<ll 
also  enable  our  oangHW  to  «ant  good  tmi  aohataatial  ditidandi.  Tha 
Musselburgh  CoMtraetua  sharM  «a  hold  Me  Tuy  valoaUa,  and  will,  i 
lirmly  bcbm.  bring  us  in  a  profit  ct  at  Icift  :iO  per  cent.  Our  falure 
scihetiKii  ..  ii:.  I  hope,  b«  equully  advantageous. 

Mr  J.  T.  JEiiVIS,  M.I.C.E.,  F.lt-O.S..  Eeconded  the  motion,  which  wa* 
airnr  1  onanimoo'ly.  The  retiring  dire-tors  (Mr.  Jervis  and  Mr. 
ikhlvsugcr;  havinc  been  ra-«laot«d,  and  Htm*.  MonkbMise,  Htonebam 
At  n»  ra  MiiMiiitid  ■■Ulnra,  a  aoiAikl  v«M«{  thaakaiotbaahaimaaanA 


an  iwljliv  'or  pemn  far  tba  ulaMiM  of  tba 
trantaMiya.  and  «*  hava  qipliad  for  ]i«i««m  tor 
b^twoM  KdiBboigh  and  (lnMaaalany.  I  oangn 


thasnat 


,  _   tba  vrapnol 

vfaMl  ha«  tahim  pitea  In  our  prMpectamniic  Uw  past 


Britlsli  iMulated  ft  BMij  Cables  (Ltd.) 

The  ninUi  ordinary  general  meeting  was  held  on  Monday,  Mr.  F.  K. 
Mi»i'iiJttr,  .l,P.,  in  the  chair. 

Tbe  CHAIRMAN  moved  the  adoption  ol  the  report  and  accounts  and 
said,  having  rogari  to  the  continued  keen  competition  the  re>ult.i  woold 
be  regarded  as  satisfactory.  The  locieased  price  of  robber  to  which  he 
had  pra«ioBa(r  niaiied  bad  Itirtbar  aagmented,  while  tba  aeHing  price  of 
lUs  elaM  «t  gooda  had  remained  unaltered.  It  would  be  atM  that 
1;'JI,(KJ0  had  been  written  off  freehold  and  leaneiiold  projierty,  plant, 
machinery.  A;.,  againait  fH.'iOO  in  the  proviouii  year.  In  addition  to 
depreciation  they  bn  l  •■viiilen  olT  a  furtlict  £8,500  to  special  u-serteaild 
bad  tionsfciT'id  tbt  i.-  .ul  il^i.OOO  to  debenture  stock  redenipUoo  which 
fund  now  aujoucud  lo  illj.OOO.  After  providing  for  these  «im«.  for 
debenture  interest,  preference  dividend  niuJ  other  charges,  there  remained 
for  distribution  Vi'Mt.  The  directors  rcf^mmended  a  fonber  4  iwr 
cent,  on  the  ordinnrv  rli.irc*  r.iii"r;in^'  »  per  I'l-ni.  ?  i  I5ii'  year.  Tins 
left  i:7,114  to]  ij-'  rdTri'd  fnm.ud.  He  bili.:v.?d  !!•..■  balance  fh>  ct 
aH  n  whole  would  compare  very  favourably  with  those  u(  others 
enga!,>ed  in  the  name  line  of  busincjo.  The  inereast  in  Mfitai 
vx|icnilitur«  of  i;2T,2.',1i  was  necesfary  In  order  to  provlda  new 
muchioery,  Ac.  Tliclr  freehold  and  leasehold  propeily,  Ac  had  bcMi 
well  depreciated,  £l'J7,il«ll  liaving  been  written  oil  siitc*  l>*y7.  The  com 
p«ny  continu.  d  t-i  ibi  ii  ai  ruc'.nry  business  with  all  it»  Ue»t  customers, 
includint-;  tbii  t.  rial  Coi  [icnii  k.io^  iirid  tiovemmcnt  Departments,  and 
during  the  year  had  begun  and  compMad  on*  ol  the  largest  cwtracta 
ever  placed  in  this  conntijr  tm  eaUss^that  vMllka  UadnpaaadllMbie 
Railway  Co.  ol  X^ndon  Their  inTeatOMBta  amouaM  to  2Ma,n7.  Urn 
money  was  invented  principally  in  the  Midland  Electric  Curpn  for  Power 
Distribution  (Ltd.)  and  in  the  Klectrlc  Supply  Co.  of  Victoria  (l.td.l.  Their 
intereat  in  the  former  iind-irlBl-in;'  wn-.  now  i'lTftitO't,  and  in  the  latter 
£-'<i,7!28.  The  report"  !i  Min  \  i.rtoria  wi  re  i-.<lii'(iiiili'ry.  •.lie  p.:>i linn  being 
that  tha  deetiieal  undertaking  at  Bendigo  was  nracticaiiy  completed  aod 
iHiAiBg'«ril,irUto  tha  aoaatraetloa  work  in  the  town  of  BaUaratWM 
eipaetad  to  Iia  tn  wotfcing  erdar  aboot  July,  ^ith  regard  to  tiw  f otora. 
owing  to  varioag  oaoses  there  apprareil  to  have  been  leas  inducement  to 
municl|i*Iltiex  to  layoutcapital  in  eltctridiU  iiiideriakingfc.anii  t)i<-rebadnot 
hfrn  mu^h  n<  tiv!!y  in  the  promotion  of  compniiin  f.  r  idectricu'.  iiurpoftea, 
Tii.it,  li  jwi  vcr,  wi'is  gradoAlly  passing  away,  i.i  'ney  \mis  easier  and  tha 
country,  he  thought,  generally  waa  rocovcrmK  iironperi  y.  On  tha 
wholoihaaamiivhadhadllifairahaNof  olders  during  ths  iia^t  yrar. 
and  ha  Miared  that  wonid  eontina»,  for  wbmver  their  csbk  *  bad  Ura 
[1-1 1  down  Ih^'v  had  j-'iven  complete  satisfaction.  He  then  coved  tba 
iidoiirion  of  tiif  r>  [lorl  and  ,u  C'lunts, 

-Mr  .1  S.  11  M'.Mi  >i)I' K \N.M.t^  M  P.,  ?.<-ronded  the  motion. 
Mr.  MIlNZIIlN  ..mi  ib.-n  w..,.  iin  .uiditu-n  nf  £-'7,-J-V2on  cjipitalaOOWnfc 
but  wtw  there  uut  also  practically  an  audition  of  £40,000  iu  AoatialiaW 
tbair  eapit  U  expeoditaia  ?  IMd  tha  tl^JHM  pnAl  taoliida  aqy  ff^  « 
their  tnveatmtaU?  Vban  mit  tbey  Hkatr  to  faava  aaj  prafila  Ban  tht 
Midland  Powar  OOb  ?  . 
Mr  ( RA>E  aakad  why  nathing  bad  bsM  wrlttm  oC  pilanti  M 

goodwill. 

The  CHAIRM.\N  Kuidbe  had  dealt  fully  with  all  lb» poinll nlM  V 
Mr.  Men/.iv»  except  that  relating  to  the  Midland  Power  Co,  Ovingtoth* 
depression  of  trade  in  the  Midlands  profTtaabad  been  raUier  slower  than 
they  had  anticipated  :  but  Uiey  were  gTMOallyobUinioi;  new  customers. 
It  wa?  vf-ry  dtfftc!:!',  in  a  f  uintry  v.-h<!r<.i  many  manufacturers  were  not 
ijuitti  up  lu  dali-.  Ui  gii  Ihoui  I  j  tiikc  tlictni  jiuwcr,  evrii  though  It  would 
bv  lit  eflonnous  advantage  im  thein.  They  were  uow  earninK  a  ^otit 
which  would  go  towards  meeting  detientare  interest,  which  this  roMlfaiif 
bad  guaranteed.  Ap  rt^arded  nalents  and  go»>dwili,  they  figured  in  (ba 
as.sets  at  i.'244i,133.  Uc  wottM  aaglad  to  see  the  whole  item  ilrock  out. 
and  to  see  machinery,  AcdapiMiattd  am)  to  a  greater  extent  ;  but  they 
could  only  deal  with  their  earnings  or  protile.  He  thought  tb«ir  profit* 
were  \cry  fair,  and  that  they  hsul  dealt  with  them  in  the  best  way  thoj 
could  in  the  interenis  of  tbe  euiupaity.  Having  wriltfD  off  £i,300  to 
special  reserve,  i;.>,ooo  lo  dtbtatara  iMUBpHon  and  XilJM  Uk  dapfO; 
ciatioa,  ba  thought  they  hi 
iadaadi  and  it  «aa  aU  tha 
goadwIUaadfakatii 


pmpecty  wry  wall 
wbathur  miuw  off  to  that  vaj  at 
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Mr-  HaNNKH  *aid  Ihn  HJI'.OOn  [ir<  til  lncl\i.lr.l  intcrf  .n  rrceiTud  on 
invMimrntt,  bat  not  protiu  on  reftUaatiuti  of  investmeota.  Wben  th«; 
MMlliricAM*ftltan1a(tnititlMvhoMdtoiBa)N»|isat,  ImtUw;  v«ni 
«BMtal  Ml  to  utieivataL  Vmrtj  the  whala  of  Am  fen't  profit  or 
£199.000  v&s  profit  on  tradlnir 

Th*  re«olation  was  then  carTit i1  iin»rin>r);i:  !y 

The  dividrnd  on  the  ordinarjr  etaarra  of  4  per  cent,  i  making  »  per  oent. 
fur  (he  yeorl  was  then  tgrteA  to,  and  the  retiring  diraetora  (Ur.  Jamea 
Taylor  and  Mr.  (t.  Croaland  Tajlor)  were  unanimously  re  elected,  and 
the  Koditiir*  re«ptx>ln(ed.  after  which  a  vole  of  thanks  to  the  chairman 
and  dirpctor*  wm  rarried  unaniinonaly. 

Mr,  !!AKMFR,  in  pnftinp  tdij  rn<il!nr  ssid  ihf  fu  t  that  thair  Iwlanoe 
ir.  liand  «ri1  in  bank  »»^  £11  t,Iil«,  uaivin  .t  £71  iKHi  la>t  year,  might 
be  regarded  as  verj  satiffaetor}'.  This  bad  not  preTioualy  Men  refatifad 
tOi  and  «M  ««U  wKtb  Mti«|; 


UOHLBT  (KEMTl  BLECTMO  IIOBT  *  POWU  CO.  (LTD.  Tli«  report 
for  1<J04  Ftalea  the  lamp  ronncctioni  have  iorreaMd  from  47,030  to  .iC,ll*)< 
N  a.p.  The  income  from  lale  of  current  has  increarrd  from  i:!),H4.t.  3«.  Hd. 
to  ill.lHie.  .V3.  4d.  Concidcriblc  additions  have  a^in  bi!«n  made  to 
Rrneialiiv'  pliirtl  iiul  mains  to  meet  increaeed  demand.  Including 
£31.  1-r^  r  cl  frum  last  year,  (hrre  wan  a  profit  of  tS.'tf*.  Hs  lid.  After 

Siyment  ol  icturent,  fte.  ^ £'.',.^>.'«i.  1T».  <id.i,  i;.*>,7aM.      M.  i«  available  (or 
vMand.  The  dimton  nromm«ad»fiirilwr4i*MiiHla(tlMnto«l  7  ftt 
etnt  (makini!  r.  ^  per  cent  fur  the  }-Mr).  tljMHH*  plaoad  to  renewal  rtMna. 

BBOWETT,  UMSLET  *  CO.  LIS.)— Tha  report  (or  VMH  Vtatss  l>int 
uwinj;  to  deprcBiion  in  the  cngineoring  ttade  the  works  have  boen  vnly 
imrtially  cm;  I  \r  I  iho  i  ii<;  iit  !<«ng  ha  than  half  that  for  IVKH).  The 
|ros«prr<tli  vt.,.-  i;'>  :"U  I  lie  r.tt  result  of  the  year's  operations  was  a 
l<«K  of  ilH.H.'iO,  to  which  muat  be  added  £3.'M».  makina  £lrt,HlN.  The 
diicrtors  r<,n>iider  the  etropany  ia  haadkapped  by  baiiig  MiMaia  «l  bi^- 
riead  rogiiMX  oaly,  aod  Mv«  ander  oonaMaratian  lha  ■auiafMtare  of 
oiler  ^JTca. 

BN€I  nSMLU  tt  00.  (tlB The  nel  proDt  for  1904,  alter  making 

all  iMcestary  charjcs.  w*s  JC'."*.T!»'.'.  7'.  M..  mhich,  with  £T5»  1.1 
brought  f<iiw«i<l,  makes  il?!*,!!!!.  12s,  7d.  I'nfcrrnce  di^ilrntf  h^E 
ab»nr1i«d  £''>.7R0,  U'lf.  lOd.,  and  the  directors  now  recommend  a  dividend 
of  11  |ier  ,!<-nt.  on  the  or>iinai7  afaarai  (less  tax  s  rc'iniring  £S.70G.  5s.  Od. 
£4.1)110  if  Ytrittfn  nfl  preliminary  ei|ietue8  and  £7,000  is  placed  to  reserve. 
The  >  oi't  of  the  new  Eaht  rilton  works  originally  estimated  at  £.'V3,000, 
camn  to  £'.i:<,)'iO<>.  The  turn  over  for  the  past  year  has  been  more  than 
do'iM'  Ihnl  of  the  prt^vioua  year.  tlic  booked  orders  i  wii.ilcral  ly 
t  ^L<ej  iiins  of  the  previous  year.  The  ilibi  ijturc*  and  »bar»r  in  puivfr 
and  traction  companioR.  aoquind  in  part  payiueat  ul  oerlain  contracts, 
bava  been  valued  at  ooosideiaUy  nadir  «ar,  aM  tlMy  biUm  tiM  nioartoii 
to  be  reatiMiable.  Owing  to  Inaraaaad  SoriHH  <ba  ijkBtriioidHi  iriM  t» 
atkfil  to  sancUon  the  creation  of  \0,<W  addittonal  ptatacanaa  aa«l  141,000 
additional  ordinary  shiiree  of  £,'>  «atli.  aod  to  faaoreaae  Iba  borrewtat 

powi'r«  to  tlie  *'!tl(Mit  of  £50,uo<i. 

BUEHOS  ATB£S  a  BELQEaHO  ELEOTRtC  TKAHWAYg  CO  LTD  I  K. 
total,  leoeilta  for  l',iv4  were  £171.;{,Vi  and  expenditure  £lili.  trri,  Ivavinic 
£77,11111,  vnieh.  with  aincjunt  (£a,47Vl  brought  forward,  haa  been  carried 
to  net  ravenoe.  After  proviiling  for  variotti  l^xed  cbi-rgea,  there  rcraaina 
£4'i,»%  I'refurenc*  dividend  aliK' il  ,  i  >0,l!.iU.  TIte  ditaataia  UOW 
rvccDiDMnd  a  balance  dividend  of  ^  ^  Nd.  |>«ir  ordinary  thaM,  tax  Ifaa. 
[making  4  per  c<nt.  for  the  year  %  absorbiok;  £'.1^'  0<>ri. 

BVBRBD  It  CO.  I  LTD.)-  Aft<r  )>roviding  tor  mtrn-'i.  .v<    ihc  mi  profit 
lor  lllOl  WBP  i'<'..W7,  mnkins,  with  £4  141!  liniugiii  (t  rwiird  and  iH.'nJO 
tiiiDsferrtd  l:t-M   tiio  oinali-ntiu'i  of  divKlrn<i»  fui.d,  tll..''><i, 
diieetots  reoummend  a  diviiiifud  ot  7^  per  ooni.  loi  the  you  ^Ulx  laej, 
including  the  interim  dividend  already  paid. 

FOLUCTOMB  BLECTIIOITT  BDrrLT  00.  (LTD.)— The  directors'  report 
filates  that  at  I'ec.  31,  the  «|aivnlent  of  Ij4,<.i]5  H  c.p.  Inmits  waa  supplied, 
against  in  llMlB.  The  pro&t  on  revenue  account  waa  £!).IV>1.  Is  'Jd., 

urn!  thfti'  were  fmtber  picfit.n  nti  in ^'all.if.ou  wrnl,.  Putting  £1.700 

I.  di'i  I  M  lalion,  there  ^»u  .  n  ii*t  lialHrnc  (iJi  di  ribLiti  in  (after  allowing 
fur  lulrrim  ilividend  at  rktt-  ui  4  ^xl  tvui.  )<cr  annum^  uf  Xli.OoM,  AHe.  9d. 
A  dMdand  at  the  rate  rf  7  )i«r<'«nt.  U  now  reet-wiiwaadad <»afctllt<|iMt 
acnt.  tat  the  jrar).  It  is  proposed  xboitly  to  naha  a  MrihMF  laiHot 
II*  ff-L^  dahaadUaa  alaak  laaklngwith  the  £S0,000  But  iafcantaia 

ORBAT  HORTHIRH  TEtlORAPH  00,  (LTD.  i— This  c.impflny  snn'>iinee 
that.  .11  iii.liii  .  I.I  nil  «|ipro\  niiit<'  couiputatinn  of  rrrript.  And  i  xrt'n 
diture  lor  liM/4,  the  nel  reci-ipts  amount  to  £4)40.000.  which  the  dircelors 
prupciie  to  distribute  abont  as  folloirs  i — Iteserte  and  renewal  fund, 
.£i>ti,0iiO;  penaion  fund  of  ^talT,  £8,000;  remuneration  to  directors. 
£3,lt00;  dividend  equal i.<iatioB  fund,  £.'>3,fi00i  dividend  and  banoa  of 
lt4  pte  oent.  (■?  aer  eeni.  uf  whioh  haa  already  been  pald>.  <MO,0(IO.  TIm 
ataoont  c«rri<  d  forwaid  will  be  about  the  *am«  m  !iu<i  year, 

OREEMOCK  4(  FOBT  OLASOOW  TBAHWATB  CO.-'i'iiv  kul  imtlay  nr. 
elmtrirnl  r  n  Inictinn  account  to  Dec  31  last  was  £it*ti.U34  lis,  4d.  Thr- 
reven-u  tvi  1:-Ci  l  £30.,%e».  us.  Ud.  and  eipenditare  £21  .'lilj'J.  -Jt.  1<>~I  . 
leaving;  .i  i  r.jUl  a  £0,244.  is.  lid.  After  adding  £2.003.  '.(#.  IJ.  from 
lo&t  account  the  total  is  £U,SL7. 13a,  £1.7H0  ia  placed  to  (inking;  fund 
Ti'.serve,  picfetence  dividend  reqnlrra  £.t,.'i4X).  and  t  per  cent,  ordinary 
•livideml  £l.»i(X»,  leaving  £1,1*7  i  irii.  I  ti.rward.    Six  .idditiunal 

cam  have  br«n  purehan-d  duriii.'  ili<-  vnir.  ii,;»l;ii.g  30.  The  number  of 
|ta»)ifngi'r$  I  arrliNl  was  ri,*;t4,iK?.-i,  o.»m|jare»l  witii  t>,ailO,77S  In  1908.  The 
average  receipts  pet  paaavnger  were  I  Olid,  against  ri3d.  The  average 
working  expendituM  per  past>aQ(si  (opart  Irum  reataia,  Ac.)  waa  0  6'^, 
mainslUu7d, 

imwooi.  omenor  uannw  «.  wm-nu  lapact  te  unm 

Maliathat  tlM  danaDd  tealaeMailjwaltanH  la  iwnMa.  ttaintaf 


of  units  aold  being  21'!, 'U  K  agiunst  187,197  in  19P3.  The  revenue  was 
£5,A84,  against  £4,2ia.  The  number  of  8  c.p.  lampe  supplied  on  .Tan.  1, 
was  16.1S17.  a«alnst  14,000  a*  tha  aaaM  date  in  l!i04.  Through  a  most 
nnfoTtanate  and  unpreoedrmtad  aeeomMaa  (bad  debts),  prinelpally  on  the 
coniiiu  I  inx  Vr.isioese,  tl\p  dlrnjti»r*  find  it  impmsiMi-  t.^  doclut''  any  hASv 
ii-  -n  In  the  '2  per  ocnt.  intorini  nrdiiuiry  diviili  nd  JHiid  in  Au^u.^t,  Ttji? 
small  iulaoce  ( £'J42'i  is  carried  forward  and  the  whole  of  the  debt  referred 
to  (£I,87!l)  has  been  wrilton  off.  Otbvwiia  lha  haltMa (CS,US)  imM 
have  been  available  for  dieideod. 

.\t  the  meeting  on  >YedDeAday  Col.  A.  H,  Holme  aaid  he  waa  eonT  to 
say  that  in  the  contract  and  manufaetaring  boiineu  they  had  been 
unfortunatf  .  havii^:  triu.:!f>  bad  debts  amountlrtL' to  f  I.«7''  »■>.  .M  They 
ha4l  allowt  l  m-.r  or  iw»  uitn* — one  in  parltDnlnr  Uy  i-.«v<.  ircdn  \\h':a 
tbey  ought  not  u>  have  done  Tbty  vvn  in  a  large  way  uf  businose,  and 
tlM  diiMtora  vrerc  qoite  VUtMtn  that  (btf  had  a  large  debeatoia  hand 
givar  them,  which  prevatttad  thair  aanipailjiMavadng  by  exeonHaB.  tha 
law  In  this  respect  waa  moil  amaaiHwia,  aaid  many  inriiUMai  al  tha 
kind  bad  arisen  of  late.  Tha  diiaatota  had  triad  to  apait  th«  dabaolara 

fninl  bat  wltlinut  sucet'^'^. 

KEMKY  BAILWAY  CO  M  llie  jueitii;!--  '.kI  «t.<.k  ili..  cl.airman 
Mr.  i.  taletioer)  xtated,  that  sinoe  the  inlnMluction  ol  eirctrie  traction 
the  lutnl  rcwnna  liad  iDcreai>ed  by  4:i  per  eoot-  The  additional  booked 
paaarngers  carried  during  the  last  half-year  numbered  j(>4.0!*l*.  Compared 
with  the  half-year  ended  t>coember.  llW'i,  when  they  were  working  under 
steam,  the  increase  in  pnrsengers  wan  l.813,l(V'<,  or  ti4  per  oent.  The 
inere*e«  in  the  reoeipta  for  season  tii-ktli,  ws^  f  l.MO'i,  nr  rriuUalent  to 
.'.ii  per  f<.iit.  Their  working  expens.-T  liad  lutlu  r  duuimslKd  than 
increased,  and  even  if  their  lavaaae  were  to  go  up  .^u  ax  to  double  itsell 
he  bolievcd  their  worttag  axpamaa  mold  aat  ta  waah  iDcwaiid  anr 
what  they  wore  al  praMnt.  In  tba  vaah  of  a»eMil«a  tm,  to  iHMMalwr, 
they  ciin  ii  d  'jfi0,4:<l  pasaengers,  against  l'JK),000  normal,  an  inorostc  of 
Bometbing  like  40  per  cent.,  and  tbey  earned  £S,18I4,  against  an  ordinary 
£1.100.  That  abnoriBHl  iraSlr  was  qtiite  f  nnvpniently  aemmmodated  in 
their  railway,  and  they  did  nut  tie.dr  ol  ri  ewi^-Ie  i  umiiljuiil.  Tbey  bad 
reduced  tbe  ttrsi  etass  (am  ou  u.-  u>  mdugt:  oisul  uf  lUe^ople  wbottaveUad 
third -c-laiiS  to  travel  Brnt-clasii,  and  had  adjusted  their  |Mkaa  all  lOBad. 
The  propceal  tu  link  up  the  aystem  with  lite  lianrasblra  and  TaiklhiM 
Hailway  on  the  Liverpool  side  was  being  cooaMaia^, 

BEirHABXZT  KLKCTHC  LIOBT  00.  LTD  )— At  Am  meetinu  i>n  Monday 
Mr.  (1.  H.  Vi  riall,  .I  P  .  slated  tliatdurii>t;lhe  pM»i  year  1  7:!7  Ki'.p.  lamp's 
had  been  c,;nii,.i  till,  niaking  tbe  total  nt  ihc  e  n.!  >r  I'liM  Ii4,1<i0  lamps, 
Thvta  was  a  balance  net  profit  of  £l,:tlj.  4*  lOd  after  meatiog  all 
-hamn,  aad  tba  dintlna  ncommeoded  a  dividend  oI  4^  par  oant  Ua 
called  attonlioB  to  tha  Kamt  lamp,  by  whiah,  ha  etatnad.  Ihe  aait  at 
lighting  lari;e  bull  dings  wss  rcdooed  by  40  to  BO  jiar  a«nt. ;  and  aaid  that 
the  coat  of  li»!hi  at  his  own  rusidenea  laat  year  had  bean  IS  per  aaat.  haa 

than  in  1        when  h-r  tiwd 

PEBTH  iW.A  ELECTRIC  TBAMWAYB  (ITD.I— Th.V:>'  j<  i i.s  i 
I'.iHt  were  £m>,4ll.  h».  mi ,  ytelding  a  profit  of  £-20.»K0.  4t.  lid,,  agninst 
xri.'in.  10».  4d.  in  iy03.  After  paying  debentuni  inlerot.  sinking  fund  for 
!  irst  Debenture  Stock  and  trustees'  feeii,  the  balance  is  £I4.1H4).  17a.  Cd., 
which  is  carried  tu  profit  allocation  oc count.  After  adding  balance  Jma 
last  year  (£S.'i8i  Isl  Id  )  and  £A0O  proporUoa  of  interest  on  guaiaillM 
deposit,  and  deducting £'.),0OO  for  preference  dividemls  .'pnyini:^  nl!  arreara 
to  date),  £4S0  dividend  tax  in  \Vestem  Aastrnlia  an  1  i..'iO<>  toi  ai  i  t  lod 
debenhue  interea^  tbeia  ia  £7,9Gii.  18a.  74.,  out  of  which  tbe  dlrecujn 
nropaaa  to  add  tSAn  to  lawrra,  taseiag  <a,MB.  Ita.  M.  to  ba  aarric  <l 
forward.  Dnrlnf  IMMabotrtonaiailamaadM  to  OwfiMk,  and  during 
likfiiiiry,  IW.",  th.'  rtillMpr  ntithorisvd  under  the  orlgioul  Pertti  cODccssion 
ua^  i>  iiiplrti'.l.  riiak:!ii:  ihc  total  track  now  in  operation  owned  by  the 
(,"jtr.n.my  nearly  i'i  miles,  .TTi.l  ".  |  mi1»8  pxtra  sre  heinp  nptralt'l  iirnlor 
LCiiitracl,  To  accommodate  the  niL-ri  ii.^inj;  iisfliL'  more  cars  arc  ricL-c.-sary, 
J  hu  aUdittons  to  tbo  power  plant  are  ftppiuai-hiitg  uviiu).kUuii.  A  con- 
cession haa  bees  oblauMd  for  aalending  the  company's  Hyslem  to  Nodli 
I'ertb,  which  will  add  abool  one  mile  lo  the  cxintlng  mileegt!.  and  tha 
eonJ|i;tri-,  hiv..<  ma<lr  an  nprreernent  Willi  Victotin  I'.irk  r;/uiu:lt  fnr  IrftNifTg 
a  trBin  lirR.  (iirinrctin;;  ilir  r x idling  system  wiUi  tl--at  disUirl. 

At  tbe  me«ting  Mr.  h.  U.  Ogilvie  raid  the  geoerul  pro<pcct«  uf  traffic 
for  the  current  year  were  very  promising.  Many  retcroocos  had  appeared 
io  tbe  newspapers  with  regard  to  the  probable  effect  of  the  competition  of 
motor  *bD!>ea  on  tramway  undertakings,  bat  thoes  best  qnalified  to  jodga 
were  oi  opinion  that  motor  'buscH  could  not  successful ly  oompefe  with 
well.i>rRiini»<.il  electric  tramway  systems,  althouph  u.-'dsr  wrtain  coB- 
dit:nn.i  ilir  y  might  liccome  Vt'ry  valuable  fefti- rH.  \t  miy  rait.,  rto  fur  aa 
IVrlli  war  'i.riremed.sllhnnifh  three  m«tnr 'l.ii  ,i'»  Imd  lic  n  ir.lrudui  i-d, 
tbe  company    trivdir  <'m;tinn»Td  to  ineri-a*i-. 

TAURTOH  4t  WSST  SOKEMET  EL&CmiC  RAILWAYS  *  TRAUWAVt 
00.  (LTD.)— Total  capital  ex pvnditoieto  Dec  »1. 1'.HH,  waa £^),K-'V1I.  Dt.  2d. 
The  total  revenue  for  the  year  wa^  £2,'.I48.  Is.  7d.,  and  Working  expensaa 
r3,T7L  Ss.  3d.  .\fter  paying  intereft  pharcp?,  thi»r»  was  a  dert  .'iency 
c((  £481.  2e.  9d. 

TYWEMOOTH  ft  IHBTRIOT  ELECTRIC  TRACTION  CO.  [LTD  — Th«> 
totiil  .■:i[iiii\l  e\]K.udil;Ln-  uti  the  el  tit  t  i  Cii!  i:irt  .uuLti.:n  und  tiiiji|ittrt*i,l  nf 
Ultes  10  Dec.  XI  was  it«,,'ii;i  lii.i.  4ti.  The  tnlai  tevtiiue  ic»r  (he  pa«t 
year  was  £1M^1^.  7d.,and  working  exptiulitnre,  including  inlataat, 
i:o,45H.  4*.,  laaving  a  piotit  of  £-'>,!>65.  mm.  7d,  £1  ,M)0  it  placed  to  depNCia- 
tion  and  reserve.  preteivDoe  dividend  ab-;>rti-  tl , '><iri,  und  »  (livideod  ol 
7  per  oent. on  the  ordinary  tharcs  'i:(.'i  1  'M.  Thf  .:-0Dbtruction  and 
electrical  eiiulpment  f>t  the  light  railway  to  Wliitley  Sanda  is  nearly 
completed,  t'ontrac-.  ii.'kets  are  now  issued  aa  |^  wwifaiiy'o  Hum  and 
a  latiafaototy  ntimtier  have  been  taken  up. 

mum  dUUUOk  (Un,}-*!  liwm«iMBK«iMdir  Ur.  Ma  liMfc 
Midito Mlmrt^  Abr iwlabj  fltoa 
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•nd  Ui  -^u-ilies  and  -hort  lim«  worked  in  v&ti'>us  tradc-o  U'-in^,'  the  -joois. 
I'rictt  hv\  rtiuiutiiid  in  moat  c**«s  nt  tli'  low  levrt  u(  J'.iii3,  mid  lor 
■^cvrral  trticUm  been  cwn  lower.  In  (be  mttelliircical  bmncb  o! 
tbeix  bosiims  both  prices  and  d«miind  had  favourod  uieiu.  nnd  th«y 
tootadtoiwd  to  the  future  with  confidence.  Xhsy  would  hkve  to  f  pcnd 
oUMMjr  in  the  improvement  <  (  maebinery  and  development  in  linking  up 
lh«  two  pr<>p»'rti.  >i  in  Spain  by  a  trtmwajr.  bj  improvinw  lh«  m«jui5  of  Iht 
transit  «  f  th'  to  the  port  of  ebipment,  .Vc.  The  HcSioa  bruu;:ht 
a^aiDBi  tbcm  b;  th«r  AcctTlene  Co.  for  aliened  infringement  of  patent*  tind 
b«en  tiiUkJly  decided  in  tbeir  favour  by  tbt  Haaie  of  Lords.  The  action 
bad  iovuhcd  thera  in  heavy  ex|>enKC«,  vi  bi<^h  Ibe.y  had  •rittuti  cl!  out  of 
iwraMlw  Tbegro«;  profit  wa»  £41 1,9^4,  or  i".'r...S'j'.)  more  ihxn  in  i'Mt. 
■uttheBatplMIt 'afterpayment  of  interr-stf  i:-Jl'.i,OI<i.  Ad<lini.'£x4>,<i4T  from 
previous  account  and  deductinp  11 '  tr»niferre<lt<^  1  tn*  ;  ■  r  i-mp- 
tion  fund,  there  rtniained  £l*~l  ii-  '  I  he  dividend  n  -.hp  7  f  r  "nt. 
prefrrencc  nbareit  wa»  Wing  nuid,  £.'j<>,<NX)  vthk  tr^uiitfertoi  U>  iit'|iit elation 
tnd  HSJd'I  carried  forward 

W.  T.  QLOVEt  k  CO.  (LTD.  —At  tin  mvetiog  f ei.lienUjr  (Tttur»da^  i  ihe 
diMotoni'  HVort  was  praamlcd  for  tha  jmt  MM.  Tba  imutoiMUirinK 
prafil  wu  £3-2, Hi,  5i.,  uti  dlvidcmb  on  inteatnintts,  iMtla  «im1 
tjii*c»1laneouH  receipLi  came  to  £I,'J'^.  'i^.  fid.  After  dtdoOliaK  gMernl 
expen«c«  fji).!!*'.!.  VU.  Hil.  iind  lntere.il  and  other  ebafgca,  Ae. 
(£■.'  ')"•'.  "'i.  4d.).  and  taking  into  account  bal.niee  from  la*l  account 
(£7  :1','  1^  Ud  I.  If&B  £1,(K10  voted  lor  directors'  remuovration.  tin 
balance  wa^  tli.i'JH  Urn.  ud.  Dvbentiue  iotereiit  came  to  £4.'JS(>.  »iid 
inttunt  «•  IMM  to  S.l.m  IS».  WL    Addtea  g9jm,  lU*.  M.  to  reserve 

OMbklMM  Mttflt  WW  tijm.  lOi.  IML  7b«  OiiwteN  ngnt  thejr  do  net 
ImI  jdttiliM  in  t«eonua«iidliig  tag  dWidand. 

WIEtun  *  SOBimoir  (LTB.)— la  th»  report  ot  the  diraolots  datlini; 
with  the  operations  of  the  company  for  the  halt-year  to  l>ec.  31,  the 
ilirtctora  express  regret  that  these  operations  have  re^iolted  in  a  Iokh,  an 
re;;axd:i  the  Ku{;bv  businaaa,  of  £l'J,'<:i'i.  U.  IJ.,  unJ  a!>  regards  (jueen'g 
Kerry  of  £Ji,H7«. '  1 U.  llHl.,  or  £4-»,77l.  16s.  2d.  in  all,  £1h.!I,'j4.  Ib.  of 
thiK,  however,  rcplsiicntM  d«pre<iatJoii  and  t't.Vi'.  '■!»■  !>d.,  tht  valuing 
down  ot  aaadljr  alMkA.  Ac,  not  arising  direetly  out  of  the  half  year  .k 
work,  and  tbeaa  ■mni  do  not  represent  itctual  diminution  of  the  li<|ui  I 
{HmH  of  the  company.  As  the  debit  '..Un  l  hiought  forward  amounted 
(o  1-4I.  I>.^.  lid  ,  there  in  now  i  >1,  .  i  ti<ilam'e  on  proht  and  lois 
«i;i:«ui>t  of  £J'.»,'.>V2.  in.  Id,  The  director*  imvo  thought  it  ri|;hl  Ui  exer- 
cw*i  fully  an  great  prudence  in  the  ni.itter  of  drpiociation  as  in  the  liiiici 
when  the  aflain>  of  the  company  weie  nivat  pr<<>perous.  The  extremely 
unfavourable  trade  ooDditiooa  ot  the  piut  yeiir.  leading  I  j  a  reduction  in 
prioeH  nnpreoedented  in  the  hi.story  ot  the  eoinpany.  ]i:>ve  te.'-ultcd  in  a 
heavy  l<»s.i  evtn  in  the  engine  liuililir^^-  section  of  the  busines.-..  Tl.f 
directors,  urc,  howiwer,  glad  tt^  rep  r  i  ilut  the  st<.'Hin  turbine  busiofss  i 
davalopin^'  rapidly,  and  promises  to  become  a  valuable  s^ouiali^.  A 
Uandlj  arrangement  haa  been  entered  into  with  Mes^rii.  C,  A.  pBtB«jua 
A  Co.,  and  thtt  company  lia.'t  tuken  a  lic-encc  elMbUng  it  to  work  nndcr 
the  )iatcnt»  <>f  the  Hun.  C.  A.  Parson?,  The  ooapaqy  bai  al»o  valuiible 
pAtent«  of  Us,  own  under  which  it  wilt  eontinu*  to  work  The  attempt  to 
find  a  purehaser  for  the  (Queen's  I'erry  bu^ine&..  ..r  even  tor  the  woikE, 
has  bad  no  success,  a^  in  the  present  .^iHte  of  th>  '.:.>'l  v..i ,  \i-  liaaps  to  be 
cxjpected.  Work  was  n«c<nsarUj  earritd  on  durini;  the  bait.yc«r,  though 
QMCr  v«ry  great  dtsiulviuitugas,  Ittonitrtocomplotf  exisllngeontTaetii  tor 
iMlllank  KeiHat  orders,  upon  eatfahelory  terms,  having  resulted,  the 
dilMtoca IMOpobe  to  continue  the  mAnuIaetun  of  lube.-.  an,J  boiUis  upon 
Iho  praitnt  modCbt  &cal(: ,  in  the  hope  lhat  the  liiirtloe  -  t  u  ill  ^'low  to  Im! 
-•*It  nuppnrtii)^'.  Th:  t mlt  may  he  <  onlriliut<  d  l<>  by  the  .^^eel  munu 
I.tctiue.  whieh.  aflei  'u;  imil'med  in  ,Miiy,  1;'0I,  was  re  -liirl«t|  m  ihe 
be^iianiiiK  ft  the  now  current  ^lM  y(«r.  With  tveiy  pkospiict.  tut  lar  an  i  an 
bo  JttdHod  at  prestot,  o(  proving  pratttaUo.  TbedirMlora  an  aui»tn  >i 
that  it  n  better  under  preeeot  cfreum^tancas  to  run  tlie  Qwew's  Ferry 
works  than  t}  close  them.  Mr.  T.  ().  I.j/inby  ha^  retired  tiu'io  the 
board  uo  account  of  ill-health  The  vamwy  h^i>  nut  bceu  till'  J.  and  Ibe 
liuard  piop^'ie  Hill  the  number  of  directors,  roiaui  last  fvnt  to  iwtcn,  be 
r<  ilueeil  to  Tive  as  before.  Capt  II.  II.  Smkay,  wbo  ntirea  l>j  nilllion, 
docs  uut  utlei  luaifielf  for  re  election. 
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REQT8TERE0.  &c. 

NEW  OOMPANI£S. 

Bttmsa  AQTOHOBIIE  DEVELOFMEHT  CO  LTD  I  x  1,01}).— Ueg. 
Ma  ell  at.  es|iilul  £10M,()tK>  in  t'Ki  t.hiirr'.  (-I.^IUO  picfercncei.  to  earry  on 
li'iiiness  of  enninecvp.  manufacturer-^  of  niotorr".  motor  1  iries,  nuitnr 
cycle'  traction  and  other  engines,  loeomotive»,  itutontubaWii,  Ac,  pro- 
ncllcd  by  electricity,  sar,  oil,  staam.  conproMcd  air  drollior  nwliva power, 
dealera  in  railway,  trainwny,  electricaf  and  otliar  Kmintaa,  *«.  Tho 
sub  .  ,il,ers  are  10  Ciarilie.  W.  L.  Mjldg«n.  C.  H.  Dadc,  II.  ii.IHiS.  W.  J. 

«it--r.  s  A  .Sill.  II,  T.  itowr.  JlciT.  oBkm,  Ifoninsbm  Hoomi,  Korlolk 

•  irc  t.  London,  W.C, 

ELECTBIC  lOHITIOH  CO  LTD.  I  <i  i -H  I  -  Iteg.  Miueh  ■>2.  cipital 
£1U,CIU:>  in  £1  .iliUK  n  .■).IIIJ0  ptef<  rctitei,  lo  nei|iiire  tli.-  butine',:,  carried 
on  a*  the  Klci.tric  iLiiiition  Co.,  and  to  carry  on  tht  lu-iii*  . ,  i  !  majiu 
faclurers  of  appUance»  of  all  kiuJ^  for  eleetiio  ii"inio-'na:.>l  lutem^il  .  .•ni 
b  1  .(i.u  *  Ilk.;!!!'  .  iiiauuf.u:;ui<:M  of  tb'<  tiH:  tl  mid  iiiechaitical  appliiin<  L-^. 
eleeti iLiiiiN,  <  iii;,i:ei  r  .  f  )iin<(.*r:i.  Ac.  Kii  ^l  ilirei  tort,  R.  V.  Hall  and 
H.  hf'*!-.  lie-  <.\Vj:},  li'.viil  \\<':irt:ti  ri  \\  orl  i,  Siinipi-cii  roiul  N  >iili, 
lJirmitii;lnni, 

ELKTRO  MXDICAL  flOmV  CO,    LTD.)    l^4,1>M.•,  .  .Ue^.  .Muiili  Ti, 

isaptial  mjim  in  £1  aliMca,  to  acijnite  oad  «*rr)-  oh  tlH-  lMi;iii»s «( 


manufacturers  of  electriail  mc<licnl  battery  apparatus  and  accessortc!!. 
lie  .  carried  on  at  Harp  lane,  London,  K.C.,  bj  J.  Ri«i>«rt  *  Co.  FiiM 
dirtctors,  J  Bidiett,  K.  I.  I'ronk  lad  A.  E.  DftfilL  B«g.  oOfla,  <I,N«r 

Ciiv-endUli  street,  London.  W. 

Hmaui  rawn  vnwuaman  simd.  pmi  tsajntK—t/r- 

Usidi »,  eapUal  £S,<n-1,  S.OOO  ahaici  ot  £1  aaeh  aad  1,000  B  dnm  of  61 

each,  tri  coiutniet,  control  itnd  manage  in  Mexico  or  elaewher*^  elactrie. 
iit«am  iind  other  railwayi**  and  tramwsy^,  elettrlr  nlnrage,  i>owcr»iid  li/ht- 
in  '  -  itI;  '.  ve   »pd  til  curry  on  the  Uwin«s«  of  carriers  of  pasMngers  and 
■>!•   ._!r,T;i  li  inj;ne«ra,  electricians  manufacturers  of  amd  dealtri 

in  railway,  trauri-:n",        1:7    .m  ;  li'.In-!        iirs^us,  Ac.    Ut^.  Ctlice, 

BMildon itoiwe.  ll-n, 

STATUTO&y  &£TU&M& 
EABTEBN  TEtEOBAPB  00.  [LTO.j-lteturn  te.  Feb.  8  givea  tiw  capital 
a-  £6,000.000  in  £i,(N>0  0(>0  ofdiiMiy  and  £2,OUO,000  gmiorvaoa  *l«k. 
of  whnh  £i.'-<9^).<.H)  hts  b<i«D  tiiltm  ^tetA  paHforin  foV,  Moriuiga 

and  ehar^.'es  £I  .hh7.7i>4. 

ELECTRICAL  CANAL  HAOLAOE  CO.  LTD.l  -lletum  to  I  L  gives 
e»)nt»l  sf  t.,  i«ui  111  i"1  .nhires,  ft  which  seven  have  been  yJn  u  up.  £7 
li..-,  !>'  -11  f"  1     il.    Mij; :       s!  ;,iMi  fhargM,  nil. 

EUROfE  at  A20&ES  T£L£URAPU  CO.  1LXD.K  lit  torn  to  Kcb.  '.)  shows 
-.hi  capiul  to  be  £^M»,OOU  in  -,{0,000  sbatMolMO  each,  of  which  iN.Ilii 


been  taken  np  £10  per  share  has  been  called  up  on  IJ.-'iTMaDd 
i.  I'J-'i ,7->i  Iit-eii  leirivi-l.  .*.•'.<  ..harf«  «r»  c-n.-i-Uied  .i-.  fu!!y  p  .;iS 
Mi>rt|f»i;e.-.  ..11.1  I  httri;es  nil 

KEMSIKOTOH  k  KiriaHTS BRIDGE  ELECTRIC  LIOHTOia  CO  LTD  - 
In  the  return  to  March '.*  caj  U  il  i-  £.:.-->. le.  m  "jO.OOii  onlin»r>,  l"  " 
first  preierenoa  and  10,000  second  preference  shares  ol  £i  each,  of  which 
atjOW  ofdiwir.  IMOO  «rU  pr«l«WM»  m«  i9jm  SMond  pnlavaaM 
tbaiva  bav*  bain  takm  up.  es  par  duro  bu  beta  railed  op  on  IS.tiM 
ordinary,  KVOCO  flrit  preference  and  10.000  second  prefcreaoe  shares, 
and  £l7'.).HfO  baa  boao  received.  l".'5,liV0  is  con'^tdercJ  ^^-^  {laid  on  -'>,<Ki'j 
(inliri  1,-T-  Morl^^es  and  ehsri'ps.  £'.«».MHi  Debenturestofk  isi-ned  hyooni- 
Iiaii\  i:    fn junction  wuh  N.iUing  Hill  Electric  Lit^htinu  Co.. £l.'i-i,'i;^>. 

LOHDOH  ElEOTUOWIRE  CO.  ITO  In  return  to  I'eb,  l-'>  capil^  is 
£1.50,000  in  -i0,000  ordituiry  and  10,<i00  preference  shares  of  £5  taeb.ol 
which  l-^,<!i07  ordiniury  and  H.'J^i  preference  have  been  taken  up.  £4 
per  share  has  been  called  up  on  h.ohT  ofdioacy  and  AjttM  wtfoNM* and 
£70,-21j  bat  been  received.  7.7-J0orainar7«harai  aneooaidaNd  fuUr 
paid.   Mortgages  and  cbarge.H,  ml. 

HERKBT  ELECTRIC  UOBT  LTP.  i  Heturn  to  Feb.  i;  cives  capitil 
t-?n,ixio  in  £1  uliares,  ot  which  H'.t,5<J0  faave  btnn  takeo  up.  £1  ser  stiato 
ha-  been  exiled  -jp  on  57,.70ll  and  (fao  Mnuiodar  tM  eODlUtlM  W  ivlljr 
paid.    No  mortgages  or  chargex 

HEWCA8TLS  It  DIBTRICT  KLECTRIC  UOBTIMa  CO.  LTD.;  Ac^oidinu 
to  lelum  to  Match  7  capital  in  £.'tiMl,<NU)  in  »i),lMNi  shares  ot  £10  each,  ol 
which  •ii»,7tio  have  beoo  taken  up  lit  per  >hare  has  been  oaltedopoa 
■JO.OOO  and  £r,  per  nharc  on  <»,750  sbitres  iiR<l  CiS^.^in  bas  been  iMtl«td, 
Iraving  £101  in  arrears.    .Morlg»|.'es  and  charges,  £'<ii  OH.5, 

KEWCASTLE  VPOir  TVKE  ELECTRIC  SUPPLY  CO  LTD.)-Ueuim  to 
MaTfh  Ti'i  j-r.es  e!)pital  an  £750.1100  in  75,nn(i  pi.  '.  r.  r.,-'  ii?. '  7,).0;W 
tiiil;ti:ir_v  b',ni-  •  .:f  J..)  each,  all  of  which  ha.f  I" 'n  l  ii.' r  rv  i."i  p.'r 
share  has  been  called  upon  ijl.'Jll  pretrrence  and  07, OJtl* ordinary  shares 
and  i:«Mii,OJiO  bas  been  reoeiwd,  Iravint;  £3(H»  in  arrears.  HDS.e-IOis 
considated  a*  paid  on  10.1^  proicnifUMt  and  7,971  ordinair.  Mortgage* 
and  obaiiaa,  XaSOfiOOk 

mmm  niu.  BLieranr  vmnma  oo,  (l<».i  -it'itaTn  lo  uanb  st 

i.:ive^  capital  a>  J^iOO.OflO  iti  ir.  t  VJ  ortlinaiy.  I'.'I'K  i.ieferrin  i- and  *.50 
foundei^'  shares  of  £Ut  eneb,  o(  wliieh  ULS"!.'  urdiiiary.  '-".>!*'^  prelerem.' 
4Md  ."I'-nf  r  n.lers'  httvr  lei-n  tikcn  up.  £10  pi  r  .slitrc  hi-.  Iioen  called  up 
»nd£lliHiii  11  is  been  reeeivod.  Mort;;agcB  ;ind eli»rKe>,,  liil.OOO.  Mi>rt 
t.',iges  and  i  hiirKes  guar'anteeil  jointly  by  eoiiipany  und  Krn.-,uigtoa  A 
KnightibridKe  Electric  Lighting  Co.,  £l.Vi.."iOir 

ST.  JAHES  *  PALL  MALL  ELECTRIC  UGHT  CO.  (LTD  )  Btlsm  10 
Feb  -'H,  J',IO-">,  gives  capital  as  £:tOO.OI>0  in  IM.iuKl  oniinaiy  am)  '->i»,i'"0 
pitfercnoc  shares  of  t  'l  each,  all  of  which  have  bii-ii  lalii  ii  up  £  '  |>sr 
blmre  ha^  been  callo<i  up  on  3'l.i'-"»n  ordinary  and  ofum  >  iir.^eiencc,  and 
£"."J^,'2'i4)  has  been  reeei^  ed.  £I.V7il)  is  conividered  a  [i.i  I  n  .tW  shareb 
.N|<>rti{ai.'<«  and  chari{u,  £100,000  3^  per  e«at,  debentare  iXotk  and 
£liw,4;i,x  4  per  cent.  giMtuitead  diblBMn  Stock  of  Cantnl  BloMril 
Supply  to,  lieing  halt  total  loan  oapilal. 

SHITHFIUO  MUtUni  ILICmO  WmT  CO.  ltd.)  In  reloTOto 
Feb.  -.'4  capital  is  £1 10,000  in  90,000  abare;  of  £  '.  each,  of  which  12,000 

f    ^^crti5«ge*  andeharvre?, 

•  ",-,iir:» 

TELEORAPH  CONSTROCTION  k  HAtHTBNACE  00.  LTD  -In  ti  e  rotnra 

to  March  1 1,  capital  is  given  h.-  £i  l«,-.'00  in  :'~.iol>  »hares  of  £1?  tach. 
sll  ol  wliir-h  have  been  t«ki  n  up  n»d  paid  for  in  full.  No  ni<-i H-'ageS Of 
iliarpej. 

WESTHIHSTER  ELECTRIC  8DPPLT  CORPV.  (ITDJ.— Iletum  '.o  Maich* 
^VMcnpitol  as  £-)(X»,OuU  in  i  10,000 mdinanr and «O.O0Oprelerenee sbaRs 
of      aMh,  ol  which  110  000  ordinary  and  $",151  preference  bave  bean 

taken  up ttod  paid  f"i      tu'      M  ,  i  .i      urii}  eh^i-ge?.  JtiSO.OOO. 

UO&TUAUbii  AND  OU^OES. 
ELECTRICAL  BLEACBINO  CO.  Iim  (LTD  :  Iwoe  00  HaMlh  17  «( 
£:.V>Uii  d«b>  nturrr  part  of  ^erins  cr.  al«l  1>«  -Jl,  IWM.toateiM*  SII.OO^ 
obarged  on  company  -  undertaking  aad  property,  prtaent  and  future, 
except  unL-alled  capital.  No  trusttea,  iwt  title  deeds  ol  coiiip>i\v  < 
urwiiwrtyaro  Icidgi  d  villi  a^iafedcpusit  vompailylo  joiol  pametot  F.  U.  li. 
LiwUcIl  and  »,  if.  bajrea.  J'revKjiMlf  iwued  at  imm  £l«.<«0. 
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•TAMLET  BLBCTBIC  CARBIAOB  CO.  LTD.)    £6.000  l>  |X'i  ccit  .l.  lirii 
tares,  ereia«4  mmI  littiuU  JiMi.  23.  ltN)5,  cbaiced  on  ooniti*ii> '«  undor- 
x  Jnitig  sod  mpatif,  ptwaat  «id  (ntar*.  tiwIiKBiif  «aaaJI««  «Mital,  iMisa 
).eenregi»lsR4.  MotiartsaaL  aoUsr,Hijor-a«a.«irKH.aMlMtaa,K.O,B. 


OUT  Moni. 


■LLHOB  AflOA  (Marvli  '.'.H).— Bank  rate  2>  per  cent,  (siucd  Miireh  '.I,  ISQ.'i). 
Price  of  silver  2«|'.d.  per  oit  CoosoU  t»l,'.--91 ,  „  for  money,  !>l,i,  — 91,V 
(or  aooount ;  i\  per  cent,  annuities  H<i; — W)] .  Consoix  V%y  Dar,  Aiiril  i. 
Stooks  and  Bharea  Cuiilinuation  lu.vs,  April  11  and  '.fii;  Tiout  Ilagpfa 
.^mill!lMd9T;  Dan,  April  13  and  28 ;  Mining  Stiais  OuiMvar 
D^w,AfrillOHd9& 

BABCOCK  k  munz  iLTD.)-A  d Ifiaandottf  par «nt>(<«npucd With 

17  per  cent,  (or  1903)  bas  been  declarsd. 

BSIBBAttB  (41DIU  aLAHD  ELECTRIC  SVPfLT  00  I  LTD. )  The ' 
Uan  Mining  Standard  "  says  the  ba«incse  of  thi»  comiiaojr  has  I 
over  by  the  City  Kleatrie  Li^ht  Co.  ( Ltd  1.  The  Ucdeca  U  Oooaail  aiotlw- 
rixitiK  the  company's  opeialiona  are  (or  a  period  ill  OysMS.  Tlw  IMir 
compmiy  biw  an  authorised  capital  of  £100.000. 

CAWASIAM  *  UIOTBD  tTATEi  RBXET  RAn.WATS.-II  in  anoounoed 

thiil  the  Now  York  tVntrnl  Itailwuy  (Vi.  arv  ciiiUm .mrirt;,  with  tlir  nid  of 
Biilirli  eapilsl,  It.  hriPK  about  iin  iiiMulgujuiiluiii  .  f  the  inli  ri  5t-  .  (  the 
owners  of  clou  miles  ol  electric  railways  io  liuOalo,  Xorunto,  llainillon 
•nd  St.  CalhciinM.  tba  varioiis  Unm  tauaim  to  IHaflm  Falls,  and  tha 
Lake  Steamsta  A  Klaebio  OsmlapBaal  On.  of  MiagWB  ffiOU.  tbo  objaat 
being  to  iBMOva  InisalMnK  halllUea  Igr  aonneatiag  a|>  all  Um  eaiating  aad 
•ullMtM  Uiaa  in  Ibaaa  diaulala. 

PEIFBCTA  BIAKUntniL  TOBI 00.  (IT9,)-0n  ThurKlsy  last  week 

a  re«olDtion  in  f avoar  of  windiog-np  Iho  oompanfTolnntarily  was  paB3<d 
DclitiiloreB  Hand  fur  i'31  iHNI  and  trade  erediton;  1'h ..'rm.  Stnoli  ia  valued 
«i  i:tJ.iii«i  hij.)t.  J.  iiti.  11 1  .iKNt,  inachinciy  "J  .-luii  l/uil  liiij-s  ttloiit 
jt'iO.i  no,  .\ti  aiuriKiiiu'iit  ibat  the  compitiy  be  reronniracted  mta  iiL-it  by 
tJir  L-aetinK  role  of  Ihe  clmirinan  The  resolution  was  only  earried  by  the 
etstiiig  vote  o(  ths  obaiiman.  A  poll  wm  Imnediatnly  takoo.  and  the 
ehauinaa  (Ur.  O,  O.  Biadia)  aaU  thsio  «ns  lha  nsnaasaiy  tm-thinla 
nugmityloaaziylhaMOtioa.  Mo  dMdand  baa  basa  paid  fct  smm  yaaia. 

IfMI  nOBAIIOI  MOtKU.  ^The  FtMtk  Esehanga  aommiMas  kava 
ordared  a  lUrtluH-  Issue  of  6,000  £.'1  (ully.pald  ordinary  shar«s  of  li'.  7'. 

Ilnil.  ti't  Trie;!,-:'!  Ii  II  ,  rA-«  4\i.  (/.I,/.)  to  be  i|Uote4l  in  llie  i.nniiil  lint.  Tha 
coninuUi  I'  Ii  i.c  linked  10  Krant  a  quotation  10  a  (urthcr  i(tiuo  al 
13,000  £6  fully-paid  ordioanrsbaras  ol  tbo  Umiled  litter  I'latt  Ttitphum 
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WfJIa*^  

M  ION 


HO  X  £:  s. 


Thb  kigB  aaqMRuUtare  of  money  1>y  Local  Ai>t1ioriti«a»  and 

the  enormous  municipal  «lelit  of  ihi?  country,  a  giibject  upon 
wliioh  much  hai  bean  wi-itt«ii  aad  far  man  biu  been  apoken, 
oane  ap  for  diatunion  again  laat  wmk.  Lonl  AvRBruv 
ahoae  it  aa  the  subject  of  an  adtlraaa  al  a  recent  general 
IMati^g  of  the  lA>nilon  Chani1>er  of  Commerce,  and  pointed 
out  that  during  the  last  10  year»  the  outAtanding  loaoa  of 
Looal  Anthoiitiea  in  England  and  Waka  bad  inereacod  to  the 
extent  of  f  1 42,000,000  and  now  amoniiie<l  to  £343,000,000, 
while,  if  t$cotlaud  and  Ireland  were  included,  a  gnutd  total  of 
1407,000,000  waa  vrivcd  au  Ehiring  thfa  period  of  10  joars, 
the  rateR  mul  t;i\t'a  hail  incre.-i^Mil  t  i  surl.  lui  i  \triit  that  now 
tlwy  ainounted  to  i;iW,0C0,(XJ0  a  year  moit  than  tUey  did 
10  yean  ago,thiBiiicraBae  being  abbtitequtllj  divided  between 
ratca  and  taxes,  and  lioni  A\  kiii  rv  reniindeil  his  audience  tbiU 
part  of  our  tAua  went  to  the  "  excheijuer  cootributiona  "  in  aid 
of  ntea;  Re  protested  againtt  .such  mnnieitwl  buaiiMWDa  as 
electricity  supply  undertakings  Ixntig  nm  at  a  loaa,  aa  (tttittics 
ahowed  that  they  did  Later  in  the  week  M  r.  0  mAUD  Bauvi'r 


referred  to  the  same  subject^  and  his  remarki*,  conuii^  from  the 
new  l^rwident  of  the  Looal  (lovemmant  Boaid  and  oddreMod 

to  fhr"  .Ai=o<'i;itioi)  I  if  ^TitiiiripaH 'm  pot.iti^ iiH,  iiint?  lie  taken  us 
significant  althougii  they  were  delivcrwl  in  the  course  of  an 
afterdnnrar  speeeb.  Acooiding  to  tho  report  in  The  Tbmu 
Ml.  Bm.I'H  I:         nil  llii  sutjj.Tt  of  Miuiici|>.it  'I'r-.i.liiV;;  : 

I*,  had  lii  cn  wkwi  whetili  r  nny  limit  rontd  l.i  (.Imy  il  \\\<i<n  Ih:^ 
u|'[.i)eiuly  euiitiiinallj-gi'owini-:  eveui  .on  ut  niuuinialiiir-i  inui  llif^ 
ifbate  hith'.rt'"  h.'SFtvH  f  r  pMVdto  cm-  ipri-i'  li"  dul  not  ninh  U>  lay 
down  any  a3:>tm<  t  rN!v]nruino  <i>Toirinr  upon  '.lii^  ^al'joc-t ;  he  was  rather 
ditpoeed  to  think  titat  a  itiDit  wuiild  pr««eiitty  ite  tinpo«ad  by  the  very 
nature  itod  nortTtKitiee  of  lh<i  caae.  Veiur  hy  year  Parliament  impoMd 
upon  municlpaJitivK  nt*  sod  arduous  duties.  This  prodess  coaM  aot 
continue  for  ever  There  inuit  be  an  end  to  it  somewhere.  an<l  boTeo- 
torad  to  think  (bat  •▼«»  tba  most  intra^  town  oooneiUor  mold  nlti- 
maltlrMthathavaabaaBAloaqr*'II«MT  Eoonglil'' 

So  far  fhc  electricity  supply  business  is  conci-rnpil,  liw- 
ever,  it  is  almost  too  late  to  put  tha  hnko  on  to  luunicipal 
expanditiure.  PferKanMBt  hn^nug,  r^tlj  or  wraogly,  noaf^ 
ni»e<l  this  branch  of  I'tisine^s  iw  a  fit  one  for  Li>eal  .VntliDi  iiioa 
to  embark  u|>ou,  and  the  local  authorities  having  availed  them- 
seivw  of  the  op|iortunity  thus  given  them,  it  it  ueoeaMiy  that 
the  nndertAkings  already  eetabliihed  must  be  extended  as  the 
doittaad  arises  for  further  aupply  of  eleettkity.  Evtta  U  « 
Loai  Authority  avail*  itadf  of  a  bnik  ampply  from  a  neighboar- 
ing  coBpnajr,  aa  it  eould  do  in  Ix>ndoii,  or  from  a  power  cum 
])aiiv,  as  in  sottic  pnrti  .if  iho  proviocp*,  a  complete  solution  of 
the  problem  it  nut  arrived  at,  as  ttie  distribution  network  has 
adn  to  be  egctendad. 


Ui  K  es  oemed  vuntompoisary,  the  Jiugineer,  in  ita  laat  issnei 
devoted  a-  leading  article  to  "  ElecCrie  TiOeomotiviea."  Tikini^ 

as  an  (>?(ample,  the  New  York  Central  locomotives,  it  admits 
That  a  steam  locomotive  of  equal  weight  could  not  accele- 
rate a  given  train  so  rapidly,  and  therefore  the  electric 
loMMttOlfve  has  the  advantage  on  that  score-  The  article  then 
watideri  from  itu  title  into  a  iliwussidii  if  llif  relative  cost  of 
working  main  line  traffic  by  electric  and  steam  power.  The 
moat  poaitive  oondnaioii  arrived  at  ia  "  that  then  la  very 
good  re;>?oti  to  tlituk  tli.it  h  iulsge  on  main  lines  hy  the  electric 
locomotive  would  be  more  expoosive  than  tho  present ayvtom." 
In  rappoft  of  this  ophuon  we  are  told  that  "die  eoet  of 
coal  per  mile  on  our  tube  railways  is  very  nciirly  twice  that 
reqnirad  for  steam  looonrotivea."  No  fignrea  or  referenoM  are 
given  to  anbstantiate  thia  itntement,  bnt  the  aaiertion  ia 
''iTystalliaed "  thus  ;  "To  propel  a  given  train  hy  steam 
requires,  aay,  36lb.  of  coal  per  mile ;  to  do  the  aame  thing  by 
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eluctiicity  costs  721b.  or  thereabout*  [wr  mile."  We  beliovo 
that  361b.  is  usually  tftken  no  average  figuro  for  luaiu  line 
pissenger  tmim,  hai,  of  eonrwi  no  timin  of  mnilftr  weight  anil 
length  nirii  on  aii.v  of  our  tube  raihviiys,  iin<l  the  coudition-i '»f 
short  mm  ami  high  aouUration  preelade  any  compsrisoa  on 
a  »^ht  bins.  It  has  aho  booo  ahowD  bj  Ift.  MiU;MAHOS 
tiiat  the  tractive  eflbrt  on  ft  tolw  IMtway  is  considerably 
greater,  mttrit  patibut,  than  on  an  opaa  line.  So  that  our 
coiitemporary'ia  comparison  of  coal  «onBllltt|ltjon  to  lietween 
iliiiqp  uninoa,  and  bjr  no  naaos  jiutifita  ita  aaaertion. 


Wk  have  hail  the  eurionty  to  look  for  the  possible  origin  of 
tliat  72lb.,  and  think  it  maybe  tlerived  from  Mr.  Hkrbrrt 
JoMBb'  Paper  deaoriptivo  <A  working  ratntoa  oo  the  Waterloo 

.\  City  liiiilway.  On  p.  T.in  ( iVbnmry  24,  1005)  of  77.-  EW- 
/iioaa  will  Ui  found  two  tables.  The  first  gives  the  result  of 
tiro  teata  of  ooal  and  water  conmmplion,  gmng  reapeetively 
4"511b.  a!i  l  l-!)7n.-  sif  coal  {x;r  itiiit  ovi-i-  twu  •2i-)ii>iir'  ri:ns. 
The  second  table  shows  tiut  on  a  certain  day  the  100  ton 
tadna  uaod  4-8S  miita  per  train-mile.  Tatdng  the  higher  fignre 
of  4*971b.  of  coal  jier  unit,  24lb.  of  ccwU  jx  r  trjiin-tnile  results, 
and  aasDming  300  tons  for  the  weight  of  a  main  line  train,  the 
fignre  of  72lb.  per  tnin-mDe  appears  Whether  (he  figure 
Wits  oV>t<i{rt('<I  in  this  way  or  not  ill  o(  little  importance,  the 
Absolute  unlikeneaa  of  the  things  compared  need*  no  enphatis. 


A  iiKTTKit  compariaon  might  hAvc  beeii  made  of  the  results 
4i  st4'ani  and  electric  haulage  on  the  Mersey  Railway,  wher« 
an  ini  i  ciwed  revenue  of  +2  jw>ri«nt.  is  earned  with  rlimitiisheAl 
working  expenses,  comparing  electric  and  steujii  working ;  but 
it  weiald  he  fooliih  to  draw  (he  ooaelmiain  that  a  ahaihr  reaolt 
will  fiillniv  tliu  clLT'iiiRcMiiiiii  (if  <•  very  main  line.  It  is  imfor- 
tunatc  that  an  engineering  journal  of  tlie  highest  standing 
should  admit  to  iti  leading  odlamns  superfloial  and  nideading 
stiiienicnts  on  a  subject  of  great  importance,  instead  of  muking 
use  of  its  prestige  and  ability  to  collect  and  digest  the  aiwlable 
fnetai 

£iju;riuc  furuoicos  iiave  ever  been  a  fascinating  subject  for 
Teaearah,  and  to  the  more  imaginative  they  are  pregnant  with 
almost  illimitable  iKJssibilities.    A  valuable  contribution  to  the 
subject  has  been  made  by  Uessrs.  Huitun  and  Paitkiim^in  in  a 
Paper,  the  first  part  of  which  was  prcMsnted  to  the  Rtnulay  {society 
on  Tuesday.    The  carbon  tube  furuaco  which  tbey  described 
is  an  exceedingly  useful  piece  of  appar  itiis  for  obtjiinin:.'  lii.L'h 
temperfttureit,  and  in  spite  of  the  fact  tliat  the  presence  u£ 
■carbon  to  uadeatraihle  in  certain  proeesaea,  yet  thto  type  of 
furnace  is  capable  of  very  wi.K'  ;i[i|itii-iifiijii,    Kor  inst.un  c,  in 
one  case,  the  autliora  succeeded  in  olvtuiuing  a  temperature  of 
1,2(XK;.  in  30  minales,  after  which  it  continued  to  riae  at 
ilsDuL  7dog.  |M!r  minute,  while  in  another  case,  with  an  expen- 
^lituTD  of  2^5  amperes  at  6-2  voile,  pUtiuum       melted  in 
16}  minutca.  The  aecond  part  of  the  Paper  will  give  fuller 
-detaito  of  the  result*  obtained  in  the  experiBcnts  with  this 
.cbea  of  furnace. 

Till,  ijiioslioii  of  Solid  links  c  fuses  in  network  boxes,  aiul  the 
ventilation  of  street  boxes,  have  (onneU  sulgecta  of  questions 


to  Ministers  Iti  tin-  Ilnii!.^!'  of  Commons,  which,  as  a  rule,  does 
not  coueern  itself  with  matters  of  technical  detail  in  electrical 
engbieering.    The  ibnner  queetion  area*  out  of  the  Han- 

chestor  five  case,  whi<'h  wiis  dei-idel  in  llir  I, aw  Courts  a 
fortnight  ago,  and  we  are  pleased  to  note  that  the  Board  of 
Trade  oNtdally  approves  ol  the  oae  of  the  fuse  Ihika  which 
their  electric^  adviavr  has  eaanatently  recommended  unof- 
ficially for  many  years.  A\'c  cannot  endorse  the  suggestion 
however,  that  this  is  an  "  improved  system  "  recently  brought 
forward.  On  the  aubject  of  WMltihting  street  boxes,  it  api>e4i« 
tliaf  thi'  le.ilca'ire  of  j;ae  into  street  boxes  for  t'  lf  jilimic  cables 
has  tjeen  giving  <'onsiderable  trouble  recently,  and  we  should 
reeouunend  the  Post  Office  en^ueen  to  atudj  d>e  methods 
ai)o|>t.«->l  liy  i'lorti  ic  llL^lidnu'  enginoen  for  ventihtiug  their 
boxes  as  a  remedy  for  the  nuisance. 


SvunoM  gas  phmta  liave  only  of  late  been  used  in  this 
country  to  any  extant,  and  it  is  not  flurpricmg  that  many 

onginoors  otherwise  well  informed  are  still  rather  in  the  dark 
as  to  the  nctimi,  capacities  and  limitations  of  this  new  type  of 
|iowcr  plant.  Mudi  inforufttion  on  thete  pomta  may  be 
gathered  from  Dr.  F.  H.  Buwman's  excellent  Tajwr  which 
wa«  n  111  licfiire  the  Leeds  Local  Section  of  the  lustitUtioo 
of  Electrical  Engineers  on  March  16tli,  and  of  whiah  tn 
abstraet  appear*  ebewhere  in  thu  imaik.  Whito  aiaigning 
•h»<   jiYiiifr  places   to  plant  using  l»ituminous  and  non- 
bituminous  fuel,  the  author  offers  the  somewhat  question 
able  adviee :  "When  the  worin   ....  are  aaidat 
large  munufactiu  iiii;  proniisf  ^,  w  ht^n:  smoke  and  fumes  are 
SO  prevalent  tliat  a  small  increase  in  quantity  will  make  no 
difference,  bitnuinoua  plant  may  beempbyed.''  If  every  new- 
comer  acted  on  thto  .advice  the  atmosphere  in  that  particular 
loi  atii)  might  become  unbearable,  and  it  would  be  but  small 
cotiaoialion  tliat  this  stata  of  things  had  been  brouj^t  about  in 
impereaptibla  atepa.  The  results  obtained  by  Mr.  i.  Wiiir 
vv.  UTK  on  a  1"2  ii  .i"  ««ction  gas  engine,  supplied  with  gas  from 
a  Uynaniic-gas  pro-lucer,  are  very  good.  The  figure  of  0"83Blh. 
of  auAradte  «oal  per  Imka  hona-powar'hour  at  full  load  coir, 
pares  favoiu  i  nly  indeed  with  anything  yet  piiblisheil  concamin,.- 
other  gas  engines  of  similar  siiic,  and  it  approximates  to  tl<e 
0*744lb.  of  coal  ooneumed  per  brake  hone-power-houf  in  n 
250  H.P.   Dent/.,    double-acting,    prodncnr  s^as  engine,  the 
tests  on  which  were  reported  in  biief  in  Hf  HUdrKvin  of 
November  25th,  1!>04,  p.  205. 

Last  week  we  commented,  in  our  leaflin^  .irtielo.  on  a 
petition  presented  by  Sir  Lu*yi>  Wisk  to  the  I'rcsident  ot  the 
Ikwrd  of  Trtde  with  reference  to  the  rales  baaujd  under  the 
now  PatenU  Act.  It  was  contended  by  Sir  Llovi>  Wisk  and 
his  co-iMstilioners  that  the  rule  of  orticialiy  "  car-msrkiag  '  a 
specification  considered  invalid  by  the  Eatamtoer  to  not  in 
■ecordanoe  with  thae^rit  and  leUer  of  the  A«  t.  The  pctttkm 
submitted  tlwt  ^uvh  ni.nfr -ation  should  not  be  in  the  nature 
of  an  official  expression  of  fact,  as  that  would  seriously  depre- 
ciate the  value  of  a  patent.  A  counte^patitien  haa  now  been 
submitted  by  some  7ii  registered  jialent  agent*.  amoiii:«t 
whom  are  16  members  of  the  Cliartcicd  Institute  of  I'aleul 
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Agants.  It  ia  poinu-il  mit  tliut  uii  tlio  rules  now  kUikI, 
•nj  referance  UHerted  under  the  compotnou  of  the  Comptcoller 
■lull  be  iriMHted  in  MlUitl  word*  wiMh  will  distingninih  it 
{rem  »  reference  tnierted  Toluiituilj  by  tin  aiiplicaiit.  The 
sii.'iiatori<-!-  to  tlio  c<)Uiiter-(ioliti(>ii  ar^iu-  ijuiU'  reasonably  tliul 
uulcss  the  ('••nipuUory  reference  ia  alhiwed  U)  reuiotn  distin- 
guishaUe  in  this  way,  «ii  injmtieo  will  b«  don*  in  all  thoee 
cast's  where  voluntary  rcfi  itin  tts  are  iiiwrted,  as  thrsr  will  ]„_■ 
brought  under  tlie  auaiiicion  of  lieing  ao  longer  voluntary.  I( 
ia  alao  anhmittod  tiiat  id  poaaible  emaa  of  miajndginent 
h\  -h,'  r..!i,ptroIler,  a  serious  injiistieu  wotiUI  1h'  doin' 
when  a  rcfci-cnce  was  conipiilNorily  iniuie  in  a  •pcciliaition 
without  any  op|wrtunity  being  gi\  en  to  the  appHeant  to  pro 
test  that  the  insertion  of  the  rofutuncc  was  not  a  voliintarj' 
act  of  his  own,  but  waa  forced  on  him  against  his  judgment 
by  the  Comptroller.  We  intwt  confess  eatira  agrceiucut  with 
the  counter  petitioners,  for  if  the  official  coddaunatioii  of  a 
8|>oc)fication  be  Ilublu  to  confiindn  with  a  volnnt.nrv  referouc*, 
then  the  rule  under  which  it  is  insertcil  caunol  bv  iu  accor- 
danoa  with  tbs  piraviaion*  of  the  AcL  DoublleBit  aome  atop 
will  Imvf  ti.  I>o  taken  to  remedy  a  «t4»tc  of  uffiurs  which  is 
raisitig  such  »  chorus  of  diaajtproval  fiim  all  sides,  and  the 
beatpoaaibfe  wajr  out  of  the  diniculty  ia  to  abandon  the  eon- 
pulsory  search  and  admit  that  thia  section  of  the  Aot  in  not 
pmtioable.   it  abonid,  ia  fart,  be  repealed. 

• 

Tine  GorerMMDt  liaanot  jet  brouj^ht  in  iu  promised  Bill 
(or  the  inititntian  of  a  Ministry  of  Commeree,  bttt  in  the 

meantime  a  privntc  T)iciri!jLi>'  Bill  with  the  same  ohjcct  liit, 
K-eii  njud  a  tit^i  lime  in  the  iiouieof  Couunoiis.  Therw  is,  oi 
coiinte,  tittle  proepect  of  tbi*  TOI  prooeeding  further  than 
thri:nii;Ii  initial  sr.igi':;,  I. -it  y  t  i'  in.i;,  be  of  int«ri'.it  lu  iii.t* 
that  iu  etiect,  if  ii  were  |jaMi«>i,  would  be  very  differeut  fron> 
Out  of  the  QovwnnMUt  Kll,  which  will  probaUy  do  liulc 
niofi'  tli;iti  tran?:forni  th(  I^oiinl  of  Tmde  an<I  lK«-al  (Joveni- 
meut  Board  into  a  Ministry  uf  Commeree  to  take  over  the 
•amo  dtttlee  aa  the  two  Dapartmenta.  The  Bill  mttodaeod 
by  Mr.  I.tu  IS  SiNci.AiK  atul  supported  by  Sir  Aum 
Knu.rr  and  liia  friends,  on  the  other  hand,  does  not  propose  to 
aboiiah  either  of  these  Boards,  but  to  transfer  some  of 
their  iuti.  to  ihc  now  departmenU  Included  in  the  transfer 
would  be  the  railways  and  tmraway?  Bcr-ti  in  „(  (he  IIiKinl 
of  Trad*,  but  not  the  deportmonl  w  hicii  carries  out  the  work 
of  the  Bojiril  in  eoDnection  with  the  tOoetric  I^gbtang  Aeta  ; 
-Mr.  TnonKK,  thf  electrical  aiiviqer  to  the  Boanl  of  Trade 
would,  therefore,  b«  cut  in  half.  The  work  of  the  Home  Office 
in  ooiuHiction  vhh  fkelory  AeU  and  Coal  HineB  Begii- 
lation  would  also  be  transferred  t-j  tlii  Ministry  of  Commerce. 
It  is,  however,  unnecwaary  to  ei^iue  the  Bill  in  detail,  as 
thnre  la  pnaliedly  no  Ukalihood  «l  ite  beeonang  taw. 

Thk  fate  of  the  stafT  of  the  National  Tileiilimie  Co.  when 

the  Comiiany'i  syiteni  is  taken  over  by  the  (Jnvernment  in 
1911  has  been  the  cause  of  some  an.vit>ty  in  interested  quarteta. 
Under  the  Agreement  with  rtfftri  to  the  purdiaee  of  the 

Bj'stom  in  I'M],  an  agreement  wliiih  nnw  awaitii  ratification 
by  the  House  of  Commons,  it  is  merely  stated  that  "  it  ia 


probable "  that  the  rostmaster-General  will  be  prepared  to^ 
tiiko  into  his  sen'iee  "a  considerable  propoi-tion  of  the  Com- 
pany's staff,"  bat  he  will  not  accept  any  obligation  a«  re<;ards 
pension  and  linilar  mnttt  ra,  the  intention  being  that  if  any 
compensation  or  itcnsion  is  given  this  should  come  from  the 
Conipuny.     A  lai'go  section  of  the  Company's  staff,  and 
especially  the  oUer  members,  desire  to  have  some  more- 
ili  fniite  assurance  that  thny  will  In^o  neither  tlieir  (KMition 
nor  their  prospects  of  a  [lonsion  when  the  transfer  takcs- 
place.    Thoae  earning  eahuiea  ol  over  £100  per  annum  hare, 
siiu.:    li^'.>6,  contribiiff!  to  an  old-age   pension   fnmi  t.> 
the  extent  of  '^^  per  cent,  of  tbair  salariee  (the  Company 
eontribuling  a  like  amount),  and  the  age  limit  in  tbe- 
Nationul  Tolephoin'        service  is  G.')  inK(4>a<l  of  (>0,  as  in  the' 
Post  UHioe.    .Should  their  employment  auddeniy  eean  in 
1911,  they  will,  of  eonne,  benefit  to  the  extent  of  twice  the- 
money  they  have  contributed  to  the  fund,  plus  interest,  butae 
telephony  is  u  special  business,  they  would  fiii>l  it  iniriiiilt  to 
obtain  work  in  other  occupations.    We  believe  that  tliere  is 
no  precedent  for  the  tievemmtnt  eeqniring  a  hnainen  of  this 
nature  without  tAkin;;  over  the  fltufTns  well,  IjiU  it  is  doubtful 
whether  there  is  any  neott  to  bring  pressure  on  the  Covern' 
ment  on  thk  point    When  the  bnaineaa  of  the  National 
Telephone  Co.  i-  ti;iiisfi'rr<*i!  to  llui  (lovennnont,  tlmro  should 
be  an  increase  rather  than  a  decrease  in  telephone  activity,, 
and  it  is  pmbable  that  not  only  wlO  the  eervieee  of  the 
Xitional  Telephone  Co.'g  present  stuff  br  fully  ie<|Lii3itioned, 
but  tliat  the  number  of  oibcialB  and  employees  will  have  to  be 
augmented  oonaidenbly. 

Thk  (waeof  the  8udbury  Corporatioo  v.  the  Empire  Electric 
Light  and  Power  Co.,  reported  in  another  column,  although 

in  itself  involving  no  issue  (rf  gnat  importaiice,  should  he 
studie<l  by  those  local  aathoritiae  and  companies  who  bavt- 
entered  into  an  agreement  for  the  transfer  of  their  powerr 
under  an  Klectric  Lighting  IVovisional  Order.  The  actual 
transfer  of  Priivisiorial  Orders  not  havint;  hc.^n  {tcrmitted  by 
the  liotird  of  Trade  since  1899,  great  care  should  be  talten  in 
the  wording  of  any  agreement  by  whioh  a  eompany  taltea  the- 
lease  of  a  Local  Authority'--  Prnviiiinn-il  Order,  or  in  atiy  othfi 
way  uiKlert«kes  the  execution  of  the  entire  work  under  the 
Order.  In  eoeh  caaea,  obviouily,  tlm  mleet  eoone  to  potme 
wodM  lie  to  o^tjiin  a  i  e\  acation  of  the  oti^nal  Order  and  th^ 
issue  of  a  new  one  to  the  company. 

"  "'"«♦ 

THE  London  Cannty  (:<^uiDil  muat  now  be  eongratulating 
themielves  on  having  obtained  at  llAa  majority  in  the  House 
of  Commons  iu  favour  of  tramways  on  the  Thames  Embank- 
ment. It  is  still  uncertain,  however,  that  Parliament  will 
sanction  these,  as  the  majority  on  the  second  reading  of  the 
Bill  w;>s  only  >)1itiiinfil  lij'  the  casting  vote  of  the  Speaker,  and 
the  point  will  doubtless  be  raised  again  on  every  stage  of  the 
Kll.  It  baa  not  yei  been  deSnitdy  proved  that  the  eon- 
venience  of  the  prupuseil  line  of  tniiiiwavK  to  the  public  is 
likely  to  lie  so  great  that  objecUoos  to  the  disfigurement  of 
the  Embanhnwnt  ahonld  be  eat  aakle.  If  the  beantjr  of 
the  finest  thoroughfare  in  London  is  to  be  naned,  let  it  DOt  be 
at  the  hands  of  the  electrical  engineer. 
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I«ri  K«Mii.— We  w  plaMad  t«  nimonnee  that  Lord  Kdvin 

<:ontimicK  lo  make  excellent  progre^fi.  Hii>  condition  is  now  so 
9*tisf;ictorv  that  it  i«  not  foiwidLTcd  awtissary  •<>  hsw  nny 

f-irthrr  btiilrl  iti-. 

Steam  Turbines  in  Hangar;  A  Hungarian  contspondciit 
iiifi.i  t/is  us  itiat  at  present  thiM'  ;irc  mt  manufacturers  of  stream 
turbines  in  Hungary,  ami  that  there  may  he  n  opeoiog 
for  BritiKh  mannfacturors  of  this  class  of  engine  in  the  ibim- 
■mentioiied  coiutry,  aa  weil  aa  in  the  balkan  States. 

BnniBMr  TMt  of  the  Inttfeittieii  ef  Eleetiteal  Engineers  — 

AVe  leant  that  the  Imstiiution  of  Ek'itrical  Kngincer*  ilo  nut 
propose  to  make  a  visit  aliroad  this  summer,  ami  possibly  not 
■next  yvar.  It  is  prol>ali!e,  however,  that  next  Kumtner  the 
Institntioii  will  iuvit<'  a  it't»irn  visit  from  representative  foreign 
societies  to  this  cout  t:  v. 

ROntgen  Congress  in  B«rlin.-  •Ac^irdin';  to  iIk-  AV././c/-.  A- 
«(.v/!rj  .lii.'ii/ir  a  con^reiw  of  uu'dical  ami  other  »ciriititic-  men 
iiitorc»«(e>l  in  the  history  .-uiil  ilevelopmeKt.  of  Konti'en  rays 
and  their  uppliciitioiis,  i«  to  take  place  in  lierlin  from  April 
^Wth  Co  May  3rd.  There  are  to  Ix*  a  nuuilicr  uf  «ectioUkl 
JDoekinp,  iiid  an  exhifailiiHi  oi  apparauis  and  ithorogmphs. 


CM»  £ittnnWti0M>  t>.tve  ot  interruption. 

Amniia— Unkaifat   Aug.  IS,  i90i 

Hcdaai-lMa(Tciii«a)— Oianna    Oct.  n.  1901 

Tarifft  -Tangier   Jm.  18.  1904 

•Juimiin  -  <  oloii   Jail.  10,  11*0' 

i  ■  It  ic  I nince -  Parftmaribj    April  2.  l'"i)"i 

I'.Tiiaii  i'utu— Piua   A|iri!  <i.  llii.) 

M.rih'.ii'ii    C  ii  A  \|iril  (I,  U(;K) 


Monicipai  Ownership  in  America.  Thi-  M"  riiin't  l'u%t  stati.'i) 
th.at  .lu<lf:e  K.  F.  Dunnr  has  lieen  elected  .Mayor  of  ('hicago, 
the  olecl  ion  having  cliictly  liirneU  on  the  question  of  municipal 
ownerahip  of  the  <  hicas-'o  tramwttya.  There  are  over  1,CM)0 
mile.s  of  ti  aiuuay  lincis  in  Chicago,  and  their  value  i« estimated 
at  .<'J00, 000.000.  .MoHt  of  the^e  are  owned  by  the  lliicago 
City  Kailway  Co.,  l>at  the  fnmehiae*  of  7r)  p<  r  cent,  of  them 
hive  raoently  expired.  However,  the  enmimny  still  retains 
.99-jrMr  fntichucs  on  the  raiMinder.  whirh  serve  the  bnstnoss 
■eetum  of  the  city,  and  the  new  Mayor,  it  i.s  stated,  will  make 
.it  his  busincsN  to  annul  these  fraiiciiiseK,  and  xhw  secure 
.eonttotof  the  craniways  for  the  niunicipaliiy.  It  is  anlicijiafod 
that  the  lejral  procectliiitis  will  occupy  almut  two  years; 

Lightning  Conductors.-  In  a  ('.(peron  this  suHjrel  read  Imfore 
.the  I>iibliii  l.oi-al  .Section  of  iFu  iu-'iiution  of  Klectrical  Engi- 
neers on  March  !>th,  Mr.  P.  H.  Sti  warl  referred  to  various 
methods  of  installing  lightning  condiicloru  and  the  principles 
which  ;;ovcrnod  them.  He  emphaaiaed  the  necessity  of 
leeuring  a  •.'(mhI  connection  with  earth  end  advocated  taking  a 
conductor  from  each  aigrette  dinet  to  eerth'  bstead  ot  wa- 
neciiu;;  the  aigrettea  together  end  mnnint;  one  emndnetor  to 
.earth.  The  atanehiona  and  girders  of  a  steel  fnmewnik 
baikllqgBhoidd  always  be  thoroughly  eiirthed,  otherwise  Hiev 
•oOMtitnted  additional  danger,  hut  if  propctly  <.ii  i)i<<l  .1  >y 
were  an  element  of  safety.  Me  had  known  au  m  t.nRO  ^A 
lightning  striking  a  timber  mast  in  [ireferenee  tAia  co|i|.i  i  <  r; 
diictor  hunting  parallel  to  it  .">ft.  or  (»ft.  away.  In  tlsc  liwcus- 
sioii,  .Mr  M.<tk  liinMlf  r\|>i . rh,j  .ipini'.ii  I'l.ii  lightning 
conductuia  shoul'I  tie  as  free  from  uul  j.,iuiU  as  possible. 

Telephony.— In  the  fourth,  and  la>t  Cantor  lo«  tnr«  at  the 
iktuiety  of  Art*  l.^st  Monday  .Vh-.  U.  Laws  Webb  ci<m|Mire«l 
taleplraaic  eommunicatiun  in  point  of  speed,  cheapness  and 
convenience  with  all  other  manners  of  eending  and  receiving 
measaguB.  The  speaker  then  enumerated  and  expkined  a 
eoorc  of  diflcrent  systems  of  telephone  rating,  apparently 
favouring  the  mcs-sage  rate.  Tlie  sulnlivihion  of  tlie  telephone 
system  of  lar.;e  i  ilies  into  teli>j<li«iie  disirii  l-,  each  served  by 
one  oxcliange.  was  ne.\i  dealt  ^^itll.  aii<l  the  function  of  the 
liinetion  liin  s  lor  inter  eoiineeting  the=e  di-sttict  e.velianges  was 
e.vplaini' 1.  The  huge  amount  of  « i«rk  of  a  non  juying  character 
which  the  telephoiL  i.u-nio.ss  emails  was  illustrated  by  two 
ligiiics,  one  i-uiios]wiidiiig  to  the  lo'al  telephone  conneeliotts 
and  diseiiiiiieetion-i  during  a  \car,  and  the  other  relating  to  the 
iiKica.se  in  telcjihoncs  during  the  same  |»eri>id.  In  a  certain 
>\  steni  ■JO.iXMj  coMiieetions  or  disconnections  were  maile,  while 
I  Uu  increase  in  siibscrilMn*'  telei»h«tic«  anumnted  to  5,500  only. 
In  iinother  a«tinil  i-aae  the  S^um  were  '«7,'»00  ami  37,0)0 


respectively,  fht  devclopmout  of  the  t«lcphone  system  in 
various  countries  and  citie.'!  was  then  commented  upon.  Amongst 
the  countries  America  comes  first  with  4f't<  telephones  per 
1,000  inhabitants.  Kogland  is  a  Ion.  w.iy  In  hind,  with  only 
i^°7  telephones  for  the  i;ame  numlNrr  u  iHiopiu,  while  Austria- 
Hiiiig:iiy  imleii  Mr.  W  i  bb 3  list  with  I"55  telephones  per 
1,000  iniiabitant^.  Coining  to  the  citie.s  it  was  pointed  out 
that  Stockholm  led  with  137  telephones  |>er  1,000  uihabitauts, 
the  corres|x)nding  figures  for  New  York,  Loudon  and  Madrid 
bcijig  r.S  7,  20-2  and  4  :j. 

Serious  Shart-ffinolb  sk  Viagiit  FaUa.— On  Febniaiy  SSrd 
the  Niagara  Fdb  P»W«r  Co.  Buffered  from  the  noit  lerilMl 

short  circuit  that  1)a««viar  taken  place  in  tlie  Ug  power  hcmm 
at  Niagiira  F'alla.  Tline  ciu})loy<k  oi  the  company  were 

changifig  the  connections  between  a  2,300- volt  transformer 
and  a  small  traiisfonner  usorl  for  lighting.  They  were  -ja. 
work  in  the  switch  chamber  and  cable  subway  luuli'i  ^vi  ftdi- 
1>oanl  No.  1  in  [lower  house  No.  1.  The  iii^  ulati'-u  ot  t)i« 
eonductoiK  becam''  :_t:it<d  and  the  fire  spii  ail  !o  tin  l-.i!.Ii  ~ 
beneath  the  switchboard.  P'ire  apjdiance^,  such  ..•  jm  i  it  r 
and  chemicals,  were  used  without  e.vtinguishing  th:  -nid 
it  was  necessary  to  call  the  city  tire  brigade.  Tliis  iuemeii 
used  their  ebcmicalB,  but  linally  had  to  throw  water  on  to  the 
fire  to  'jucDch  it.  All  the  auxiliary  wiring  le;iding  to  the 
instrunientK  and  field  rheostats  was  practically  destroyed, 
putting  the  live  .'j.OOO  ii.i'.  generators  operated  from  this 
-•■vitch board  out  of  service  temporarily.  The  local  trolley 
service  was  interrupted  for  1}  hours,  while  the  lone-distanea 
load  was  oflT  for  about  SO  mmvtaa.  The  load  nomalTy  carried 
by  the  five  eonoators  intermpted  was  transferred  to  otiwr 
machine*  ffnhin  a  few  hoim  and  the  company's  foli  servioe 
resumed.  All  three  men  were  seveiely  burned  and  were 
iptickly  removed  to  the  ^femorial  Hospital,  where  one  died 
early  the  ne\t  M  inid.  A  careful  investiL' nion  iri.  il  d 
the  fact  that  the  lif  ii  l  ^'i  in.ide  two  or  three  mistakes  in 
making  coiiiiecUons,  iit:  I  haJ  an  v  mie  hMR  Avoided  the  abort- 
circiiit  would  not  h.no  octiurc*!. 

Opening  of  the  Exeter  Tramways.  -The  ollicLii  o|)eniug  of 
the  K.xeter  Corporation  electric  tiunnvaya  took  place  on 
Tuesday.  There  are  2}  miles  of  double  track  and  an  eqvial 
length  uf  mi^U-  track,  and  the  gauge  is  3ft,  6ia.  The  raiU 
are  of  the  girder  typi.-,  weighing  !>Olb.  to  the  yaid,  and  llio 
points  and  crowings  are  of  Messrs.  Uadfieki's  maoganase  steel. 
Of  the  fonr  ataei>e.st  gra<lienu,  then  is  one  of  1  in  lU,  one 
of  1  in  00* of  I  w  and  OM o<  I  in  19.  Twocom* 
have  each  a  radius  of  35ft.,  and  these  are  the  sharpest 
in  the  system.  Siemens  lead  covei-od  cables,  laid  in  stone- 
ware ducts,  aj-e  eniplovt,*d  as  feeders,  .and  centre  poles,  side 
brackets  and  span-wiv'-  i  '  notion  are  used  accortling  to  the 
reijuirements  of  the  t><'\ui<  Iliere  are  at  present  12  ears,  whii  li 
n  eie  \i\n\i  .iml  |uiji[ n  ,!  .it  the  Pre.ston  works  of  Messrs.  l>J-k, 
Kuti  V  C.J.  Tticy  art'  of  the  double-deck  tyj*®,  with  a  icating 
i.i]jaciiy  "i  JO  m.side  aud  22  outside;  the  stairways  are  of  the 
setni  reversed  type,  and  ea<--h  car  weighs  81  tiins  empty,  aod  is 
2(ift.  over  all.  Two  li.H.i'.  motors  are  :iit.  <l  to  each  car, 
and,  owing  to  the  exceptionally  severe  gradients  in  Exet«r. 
special  provision  has  l>een  made  to  prevent  the  ears  from 
running  backwai^U  when  brought  to  a  standstill  on  an  iucUuo. 
To  thi£  end  the  controller  h  titled  with  more  conucts  (14  in 
all ;  than  is  usually  the  case  in  the  same  firm's  staodani  tram- 
way controIleiB.  By  mewM  of  the  additional  eoataeta  the 
motors  are  short-circutted  when  ilie  motorman's  handle  is 
moved  to  the  "olT"  position.  They  would,  therefore,  uA  at 
once  a-s  powerful  generator*  should  the  car  for  any  reason  run 
buckward.s,  and  the  car  could  in  no  case  attain  any  vunsider* 
.ililij  -|ireii  .'iinn  til'  _;i.ulients.  The  cars  are,  however,  .il><' 
pruvidcJ  vvjih  hand  ijrakes  and  Newell  magnetic  track  brak^*, 
and  Philipson  lifeguards  have  bee!  httr  i.  In  the  car  shetl 
there  is  accommodation  for  I-')  ears,  and  power  to  the  system 
is  supplied  from  the  new  generating  station  dcacrilKil  iti  T/i^ 
J£!,(ln,  i,ni,  Vol.  LIl.,  p.  2*^0.  Since  the  publicatton  of  thl^ 
description,  a  200kw.  generator  has  Ijeen  aade<l  for  the  tram 
way  siip^dy,  and  there  is,  in  addition,  a  rootor-gcnerutor  of 
Cijual  rating  which  is  driven  dirooUy  off  the  high-tension  '>u> 
bars  of  the  two-phase  lighting  system,  and  deUven  coaunuou^ 
current  to  the  trainwaya.    The  conatraction  of  the  new 
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system  of  tratnwaya  bas  Iweii  <:aiTioil  out  to  the  *peeifioations 
oi  Mr.  J.  K.  Waller,  Mr.  'I'homas  MouMing,  city  crigiiieer  ami 
mrveyor,  and  Mr.  H,  l>.  Mniiro,  city  t-lei-trical  eugincor, 
Mting  jotnlly.  1  be  gMwrMing  plant  iuw  b«en  ii»  tailed  ondBr 
tike  ■u|i«jiiheiideiioe  of  the  city  electrical  engineer. 

Bridfiiig  the  Zambesi. — Another  link  in  the  (.'ap«  to  Cairo 
Kailway  i»  now  bein^  made  liy  the  con^tniction  of  the  railway 
bridge  icr<»-<  the  /  uutiod  Kiver,  just  below  the  Vi<  tui  i.i  rulls. 
The  \'irl«riii  I'ulls  urt;  r20ft.  high,  an<l  l,1M>u  yn-ds  wi.U',  oi 
two  and  a  half  tilUi-^  hei-t.t  .lUii  twin'  t!n-  wiilih  nt  thi'  Fiills 
of  Niagara.  The  Cj^e  t.i  (  uii'i  I;.iil\v.i\,  n-li;.  h  hi>  io<-t>iilly 
liei'ii  lonijiletrd  from(';i[n:  Town  In  ll;*'  /.iiiiln  -i  (  l,0.1.'>  mil..'*), 
and  i*  now  beiny;  carried  on  towards  Tan^anyiku,  ir.i'.  crsca 
the  |ienin8iila  «f  loik  initnciliately  in  front  of  th>'  Fiill»,  raid 
will  crx>6»  the  jjorv;e  by  the  britlgc  ju^it  bvluw  the  "lioiling 
Pot,''  B8  the  narrow  ouilet  i.n  t-alled  throii^^h  which  iJie  whole 
fiver  rushes  after  itA  trcmemltMU  fall.  The  clear  epoin  of 
the  arih,  which  lia&  jiiHt  been  completed,  ia  SOOft.,  an<l 
owing  to  ita  height  above  the  river — 400ft. — no  staging  or 
scaflbldin^'  lias  Imivu  fni|iloyi'«l  in  ita  ureclion.  It  has,  therefore, 
been  built  out  from  eacK  bank  of  the  ESTine,  on  the  cantilever 
prineiple,  until  tli«  etMlwork  o<  the  arch  met  in  the  centre. 
The  bridge,  irhfaih  is  aaffi«i(ntly  wide  fir  n  double  tine  of 
tailway.  han  been  bwit  by  Kir  lloiighu  Fox  Jb  Paitnc^rs,  the 
■(.ngineery  of  the  Rhodcti.n  llailways  i'o.  In  order  to  carry 
acrosn  th.'  liorge  the  in«(crij«l«  for  the  noriheru  half  of  tin- 
briilgu  ami  the  mils  for  the  extension  northwani,  an  electric 
cable-way  of  a  novel  ty]Ke  lias  \m-iiu  «-inploved.  One  end  of 
the  cable  io  attache<l  to  a  ri-iii  tuurt.  aii<l  tlii>  other  end  r  i 
inclin('<l  hinged  .Hii|>|Kirt,  ivlm  h  ii  Ira.lr.i  w:th  a  h«'»v\'  -.v.Mjiht 
to  counteract  the  -agyin;;       flu-  ;i-  till'  i'.iiiM'ViT  liavcls 

aion^  it.  Tlie  carrier  ii.-ji.'ii  l.  i  liom  two  iniveiliii^  wheels 
innnitig  <iii  the  roj*,  ami  .  niiNi>;'.  nf  a  frame  carrying  a  chair 
for  the  diivcr,  and  the  electric  motor  which  projiels  the  a|i|»a- 
ratii.s.  The  cimxcyer  is  i!u|iablc  of  carrying  a  jo;id  of  10  tons, 
and  can  tnini^jiort  SOi  ton^  of  material  across  the  river  in  one 
day,  the  amount  of  railway  construction  plant  which  will  have 
to  be  carried  over  the  river  before  the  work  is  finished  beiue 
eiithnated  at  40^000  tona.  An  intere^tinj^'  pictura  of  the  work 
in  progix'si$  atid  a  map  of  the  district  is  given  in  the  Uraphie  of 
.Satunhiy,  from  which  journal  the  above  particulan  of  the 
scheme  have  also  been  taken. 

Fanaieling  a  5,500kw.  Tnrbo  Alternator.— Th<^  t'ebrnary 
i*«ue  of  the  Elei  h  'f  Cluii  .tum  nal  give«  an  acrount  of  the  upera- 
iion  in  parallel  of  the  .>,5(K)kw.,  L'fti^  W«Ktinghon»«  turlio 
.dtcrimiur  to  tli^'  Intrrborough  K.if'nl  'I'Liiitii  Tu  ,  of 

New  \i>!k,jiiiii  rrcci.'d  in  the  Hpv«>iitv  ti>iiiili  .'~!iiT',  t  jxjwer 
house.  Thi<t  was  the  tirst  WcsImiu-Ii 'ii^i'  uuii  it  this  ~.\m  to  be 
put  in  -.  t  vice,  and  it  at  once  carried  lt»ad»a><  high  as  !i,000kw., 
ami  ti>r  n .nsidcrable  |ieriod«  IcnmU  between  7,lK)0kw.  aud 
^,0o^^kw.,  were  of  common  occurrence.  Within  a  few  day« 
after  the  machine  \vH?i  jmt  in  service,  and  while  o|)cratit3g  in 
fianUlel  nrith  six  of  the  slow  sptied  O.OOOkiv.  machinea  in  tlie 
same  station, -a  short  circuit  occurred  among  the  main  kuda  a 
a  Mint  between  the  turbo-geoenitor  and  the  switchboard. 
Hitt  tripped  the  antenudiic  awitehes  oo  all  the  ehnr-aBeed 
maehinte,  which  wan  set  at  almost  three  limee  fall-Mad 
cnimn^  but  did  aot  trip  the  safety  switehea  on  the  tnrbn 
isenemtor  on  aoooont  of  the  fact  that  the  «K  was  w  viol,  nt 
that  it  hqmeil  off  the  leads  to  the  safety  devices  for  this  txti 
tiettiar  Huchineb  tho*^  Iheae  loads  were  in  a  separatu  conduit. 
It  was  neoeaaary  to  cnt  the  lurbu-circuits  off  by  hand,  and  the 
short  circuit  the  I  i-fi)n  .(intiiiucit  fin  tiii>  macliine  s<imi'  little 
time  before  it  wit-s  um  out.  '  uiudii  i-xiiniiiiHtinii  of  the 
genenitor  ^lioui.l  tlm  it  wa«  abwlutely  nninjnnil  in  any 
way,  aa  far.n-.  rouhi  lifl  det«rmine<i,  and  u  u.s  )<.\u\\  for  sorvice 
imnie<li<itcly  :ift,-i  «;inl>,  '■nt  cduM  imt  )i«  ttiiDwii  in  with  the 
other  niachtiicK  on  account  of  liic  main  leads  to  the  switch- 
iKianl  lioing  burned  ofT.  The  machine  ha«  been  in  serv  ice  with 
heavy  loads  since  these  leads  were  replac«iL  it  is  run  in 
parallel  with  the  other  machines  in  tlie  wtiition  and  the  only 
notable  ditferenco  between  its  operation  and  that  of  the  low- 
speed  machines  is  due  to  the  ilitl'crence  in  the  speed  rcgula- 
tioHH  of  Uie  two  types  of  engine.  The  steam  turbine  is 
adjusted  so  that  it  rognhtea  much  more  eloedy  than  the  low 
speed  engines  and,  in  eonseqnenee,  takes  the  fluetnalioM  in 


lud.  When  it  tt  Operating  in  (ui-allel  with  the  glow-g|i«ei1 
machines,  the  latter  eany  a  much  steadier  hwd  than  when  the 
steam  turbine  ia  cut  out,  the  turbine  unit  appearing  to  take  all 
tbefluetaaiionswlMilfciainctKiiit.  Some  months  ago  a  lariaa 
of  teeta  was  made  to  delonnino  the  iwrslleling  qusIitieB  of 
turbogenerator  units.  At  full  voltage  the  machines  ran 
perfectly  in  imrallel-  Fluctuations  inspe«d  wire  so  slight  that 
)>eriod8  from  one  to  15  Miconds  c-ould  be  obtained  for  Kvnchnv 
nining.  When  the  voltage  wa-s  re«luced  to  (»0  j)er  cent,  of  tlie 
normal,  the  machines  would  carry  tin  full  inri.Tii  wulnMit  ;uiy 
evidence  of  hunting.  The  volt^ii:,-  "  i>-  funlici  ri-iiii<  ■  1  :m.i 
tests  were  made,  until  .il"iiit  l.')  |ift  .Tiit,  ..f  the  i.itcl  \.iliage 
was  obtained.  Ihi  U'r  tlii'-.o  <  ninlii  imis  tbt  machine.^  still 
remained  in  pu-.illel  w  hen  i  ;it  i  \  :ru  t'l'l  "I  current,  hut  the  con- 
ditions of  parallelii):.;  were  not  perfect  ly  Ktable,  the  load  being 
ti'unsferruit  fnun  one  marhine  to  the  other  at  an  irregular  but 
not  rapiil  n»tc.  As  the  syucbronising  power  varies  apiiroxi- 
raatcly  as  the  i*i|nut«  of  the  volt.ige,  it.  waft  extremely  low  in 
the  lajst  tcKt  cited.  It  IS  evident,  therefore,  that  but  small 
interaction  lojuired  between  aueh  aiaeliAieB  le  minlain 
parallel  o|ierauon. 


■nrnrat  or  winnno  loonnM,  as. 

To  day  MUDAY.  AprU  Tth. 

Mah(  iii.Hi  r.B  Stvdemh'  Hacnox :  IssTmiTiuH  or  Elxchucai.  EnuoiKaais. 
:  li.m.  Annual Oenesri MsBtin at tttsBsMisiTsBhwiMlinstllnts. 
Si>.m^  urdlDai7(i«MnlaiaaitealthsSaUbf<IIIidhniflsllBatHate. 
Papwiobsnad:  <>BleiMaOniias,"1vM.  Jsuiisaa. 
itaub  IXHntVTioM. 
9fM.    K*«tfag  diMonrse  so  «AaMiiiBiB  Indnatijr,"  by  Ufnd 
MoMikijr. 

SATPUUT,  AprU  tU! 

Il  iv  ii.  In-m •  1 1'  N 
:tt'«!.    A''.  in  Mn  l.i<c(ure  11.  on  "Souie  Contiovertrd  <jur.-«tioa8 

I  >'pii  ^     rtbsRi^iHso. liordltsi'MiRb.FJl.S. 

HOMDAY.  AprU  lOtb. 

IsmTrrrriox  or  Civii,  Bhoimum. 
S  p.m    S|iAi'ial  Heeling,  when  Col.  R.  B.  B.  Crompton  wilt  dalivic 
tlic  'riiiri«<-Dtli  Jsiae*  FeiMBt  Lestam  sa  "  Onaclfeil  PjoMcsm 
in  Electrical  Ka^Sillnt." 
V0WDAY,  April  11th 

hwlTCimx  or  i;  >   m-i.  ••.  RNiassKS^r  Masi  iirkikIi  l^-  u      i  iwN. 
7:S'i  I'  l"-    AniuialtieoernI  Mrptmg  at  tlic  (.'niwruty.    .1  Paper  will 
af(«nvanlf<  be  read  on  "Laboar  saviog  Pormain.''  byJolius  Frith 
iNntiTi  Ti«N  or  Ei.»<~TKic>i.  KN'-iNrKB-- :  Gi  »*Hiw  Ln<.:^  Skctiox. 
,y  li.m.    MevtioK  iit  -Ml.  Kath  atnwt.    Mr.  W.  W.  Laokis  will  4tUfsr 
hi*  t«)>ly  to  the  dioOiiiuiloD  on  hi»  Paper  on  "  Earthiac,*'  soi  a 
l'sp«r  on  "  Fittings"       lir  ri>ad  by  Harold  Wstion 

W£PWaU>AY.  AprU  IStb. 

IVSTtTl-TinN  0»   Kl.Kl-IRIC.tL  KsulimnLs:  STtl1f<T-i'  SitiTin.V. 

jj  ™.    Nti-etinK  »t       Vl<'t«ri»-»lr(*t,  \S  ft-tuiin-iiT.     W  l'ftii«i 
'oberead:  *•  So?^«  Nf^t«»  <m  the  M'^ii'^ur*  iiKut  i  f  il<*-^ifflt^t^e.' 
hy  A  Cunimin/toii. 
IsmTVTiox  or  Uuxtsical  Kxoixkeiik  :  BiUHi.suUjtii  Local  Six'iioii. 

7:S(fMu  UecMa(  at  tlis  Uniwiit*.  Paper  to  be  read:  "The 
BMy  ConsBt  Brabe  lar  |fs*or  Twtinf;."     Or. P.  K.  Meiris 
aniO.  A.  Litlar. 
TBDHMV,  kvM  Ulh. 

!\"-rtTrT!f«  <<y  Klei Taic.ii.  Em'  ivikh* 

Sp.t,..  iirilmnry  (m-iiciiiI  MeetloK.  I'lijit-r  tu  isml  :  "  Thi- 
Alterosinig-ciirrrtrnt  BrriKH  Motor,"  hy  V.  Craetiy.  The  Aildrosif 
to  the  Joint  MesUng  si  St.  laOuU.  B.  J.  Arnold,  I'Ml-preai- 
d«nt  ol  tha  AmstiMa  laalitats  of  Ek;-trical  EngiiMws,  will  b« 
jHswMssd  IneaniaBaUen  wilfa  this  Paper. 

THsmirnoK  orBuKnwcju.ExsiMsBw:  Dcduk  Iioeiii  flarani. 

8  Ji  m.  \f«v.(tnir  at  thn  iiuysl  Oalia|B«l  S^lsnstt  Fmr ts  bs  nai : 

"  Nku^.k  nti  ihr  Softening  ant  Farillealien  ef  Ifaisr  tar  Stsau 
raiiiin;.;. '  b>  [..  J  le  Clair. 
mMT,  Aytll  i4tb. 

IssimTTiOH  ov  >Iechaick.iu  KKai9IK»H& 

9  fjK.   fMiaair  Oaaeral  Meeting,  when  tha  Hlsam  Enitinr 

ftsMSldl  CuoxBltlie's  Iie|urt  will  be  fortbcr  dlaeiiiuieil.  The 
I'rvHident  will  ali<>  deliter  hit  AddniM. 

I'litxii  ti.  Sficiirn. 
'I  yi.m     Meeting  lit  the  Koyal  <'ullei;<:  'if  Sclcnoi    I"\hriit'ni;  i,:-nl 

Soath  Keneington,  Agenda:  il)  i  fMliptoiJiil  I,fn-,f »/  n;,  l;.  i. 

Sowter;  (^i  "Tbe  Itetemiioation  o(  Ibe  Moment  of  In»nia  u( 
iiu'  llagnsni  nscd  in  iht  HtaaeMaMnl  e(  ths  Herlsental  Goai- 
I  onent  of  tha  Earth's  FM4."  hj  Dr.  W.  Valmn :  (9)  SibiUtioH 
I    ri. >»  of  I>«ctBn  Ecmrlmwls  IllvsltaUng  the  RrDptttiM  nf 

(tu  (  -  lon«  pradnasd  br  Raiintt  aad  other  HoenwB,  hf  tft. 

W.  Watson. 

llovAl.  Issiiri    1  '. 
<  ^-lu,    EitulUK  X'iMWUiBe .  "  Thr  Law  of  I'iesi,urc  ul  tiaw*  iwiow 
Atatofpheie."  br  tbs  Bight  Hen.  Uni  lUcrMgh,  F.ft.B. 
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BLECTBICAL  BQUIPHEMT  OP  MB88B8.  HABLAHD 
ft  WOLFrB  SHIPBUILDING  W0EK8. 

(f'lnrlu-l.'l  ji'iiii  j-vi'  ;'",,".) 

Among  the  motorB  employol  at  the  work*,  the  "  ventilatol 
Imt  rainproof  "  motor  supplied  l>v  Messrs.  I^iurpiicc,  Scott  A 
Co.  haa  some  points  oi'  cuiicidcrutile  iiii«rc«t.    The  object  of 


th«  iIlu>tratioii.  The  luwer  halves  of  tiie  liearing:i>  of  this  ^h»ft 
are  ca«t  in  one  with  the  be<lplate,  an*!  the  gear-rase  fomu  »n 
i->ut<T  ttearin^'  for  th<-  rountorshnft.  Thi<  <lisp06ition  of  the 
parts  conduces  to  stability  and  rigidity,  and  adapts  itself 
particiiliirly  well  for  the  driring  of  many  machine  t<.>ols.  I>oth 
by  belt  and  by  spur  gearing,  .\noiher  im  idt-ntal  ii>lvantAge  is 
that  the  motor  u  above  the  level  of  the  oilitiu  amin^einenis 
for  the  gear  ca»e,  so  that  no  oil  is  likely  to  overflow  int^^  the 
iiiot'ir. 

As  tiuK  been  meiit'oned  in  the  first  port  of  this  article,  the 
pressure  of  the  current  for  the  (lorrable  tools  on  the  ships  aa<l 
ni  llie  fitting-out  jetties  and  docks  is  reduced  to  110  volt*,  thl» 
prewure  being  conii^leieti  safer  than  440  volia  on  account  of 
the  numlH-r  of  wandering  cables  and  temporary  connectHOS 
which  nuist  of  nece>»ity  be  ii«e«l.  Mon'ovep.  a»  '^ome  ol  the 
installations  of  ships  under  overhaul  re'iuire  to  he  f*l  at 
&t  volts  ami  others  at  mi  vulle,  the»e  lower  voltages  most  on 
occasion  Ije  available.  Current  at  these  |jreV'Ures  is  supplied 
from  two  motor-generator  substations.  an<l  the  specifScation 
with  regard  to  the  voltage  range  and  regulation  of  these  i« 
interesting.  Messrs.  Harbuid  iV  Wullf  re'juircil  that  the  gene- 
rator part  of  these  machines  should  be  ilesigne«l  t>y  girt,  as  far 


Fi<i.  J9 — tuoanrs-Snirr  ••  VKtiiuitiu  bct  Rusnuior  "  Motok.  | 

the  design,  shown  in  Fig.  '29,  is  to  protect  the  motor  from  the 
intnuioD  of  rain,  metal  ^having8  and  other  foreign  bodies  ^ 
through  the  ventilation  ojwnings  in   the  motors,  without 


tnk  Sbte  BiH  ftt- 
TrmH  ltid«ra  151  Inm  If. 


Fl«.  .10  — T«0  LirilEllCl!  SorTT  CollK»l-XU  GkxERaTOIU!  with  DtTUlTKH  kCIOau.  Sl»IK»  \Vn«MS(.  XSK  Uttil-VaTtB'. 

BrhISHNCK  IX  SlItST  Wl.-SWXi.. 

Spei  i  varir.  betwn-n  630  rev»  at  no-load  to  615  rev-,  at  foil  load 


making  the  motors  "  totally  ciK-kmed  "  and  so  considerably 
increasing  their  size  ami  cost,  when  the  dut}'  involves  continuous 
ninnin^^'  a*  in  the  ca*e  of  machine  t'jol^.  This  protection 
i-inipiv  tiikv^  tlir  form  of  suitably  sh.i|n;d  hootU  Hxcil  over  th>- 
ventilation  0|)eniDg!>.  Attention  wwy  also  In;  drawn  to  the 
I'ompact  gearing  illu.'itrated  in  the  ti,:;uic  \  countershaft, 
placed  Ih'Iow  the  amiatun!,  is  diiveit  by  the  motor  thruugli 
f.'oaiiiig  tvhich  is  Clu■l••^e■l  in  the  gearca^c  ^een  on  the  right  of 


as  possible,  straight  lino  terminal  characteristics  at  three 
initial  naloatl  voltages,  iti)  60,  W»  and  (<■)  100  volt», 
and  further  l«e  capable  of  being  set  to  give  various  degti-es  of 
over  compounding  up  to  ."tU  jKsr  cent,  rise  lietwi-en  no  load  and 
full  l<Kkd,  the  <-ur«'e!^  remaining  as  straight  as  pra<-ticsblr 
liciweeii  their  limiting  (loints,  whether  the  shunt.-  are  self- 
excited  or  separately  excite<l,  and  between  the  8|ieed  range  of 
•■•3-"«  and  <110  i«vs.  [>cr  miii. 
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Thus,  when  feeding  a  short  line,  it  shonlcl  be  poasible  to  I  the  series  field  winding  with  reaist&nco  strips  or  "  divorters," 
work  with,  say,  •'j  per  rent  or  16  |ier  cent  nrer-c<>ni|iouiiUirig,  the  length  of  the  shunt  bein^  adjustkble  by  means  of  sliilors. 
or,  on  a  longer  foL-der,  with  an  much  as  50  per  cent,  over  com-    I'ig.  Jii  gives  the  result  of  tests  on  these  machines,  from  which 


Flu.  lil.  -Ui.M.U.vl,  ol   UaMUI  iSf  Ml.'     I  i.  CA.\[lU.tl.K  CB\.Nb. 


iMHinding  w  <K<Kirt!<l.  without  sfiarkin^  at  the  brushcn  when  in 
nxed  position,  and  with  the  usuui  limitutions  :utto  heating,  >Vc. 

Only  one  firm,  MeHsrs.  lAun-nce,  Scott  .V  t'o.,conipli<'<l  with 
all  the  reqnirementK  of  the  specification,  and  this  lirm  has 


Fio.  38.- 


-?U£w  or  Oaxtav  huowiku  8n>K  Cvmiileveji  Csaxkii. 


Nuc-ceede<l  in  producing  machines  which  fulfil  the  conditions 
injponed,  Iwtb  ui  to  over  compounding  and  otherwise.  The 
adjustment  of  the  over  coropountling  is  arrived  at  by  shunting 


it  is  seen  that  the  characteristic  cun'ea  can  l«  varie<l  within 
wide  limits. 

Till'  feature  of  the  works  to  appeal  most  prominentlv  to  the 
ordinary  visitor  is  the  enormous  gantry,  shown  in  bigs,  "tl 
and  32.  placed  Wtwcon  two  uf  the  shipbuilding  slips  at  the 
south  end  of  the  yaixl.  The  height  over  all  is  l.'iSft  (actually 
one  Ki.tth  of  the  height  of  the  EifTel  ti)wer),  and  the  length 
from  end  to  end  of  the  gantry  GOOft.  .\  man  cmx  jmt  l)e 
distingniiihed  in  Fig.  31  as  a  speck  on  the  gantry  to  the  right 
han<I  of  the  double  cantilever  crane  near  the  middle  of  the 


Vta.  S3.-l-'i:Ki'Kn8. 

illustration.  The  double  cantilever  crane  extends  I02ft.  on 
cither  side  of  the  gantry,  aiul  can  thus  serve  any  port  of  the 
.^hips  building  on  the  two  slips,  and  it  will  take  loads  up  to 
■>  tons.  Its  rate  of  longitudinal  travel  is  400ft  to  60(^C.  per 
minute,  depending  on  the  load  and  wind  prexsure,  and  the  rate 
of  cross  travel  in  lOOft.  to  800ft.  per  minute.  The  speed  of  hoist- 
ing is  200ft  to  250ft  per  minute  with  maximum  load.  The 
rails  ore  18fi.  apart  on  the  main  U-ack.  It  is  driven  by  a  single 
motor,  with  reversing  clutch.    The  motors  are  of  an  American 
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make,  the  gaiurv  ri;iiu'  luiviim  l>cen  built  by  the  Brown 
Hoi<liii<,'  Mai  hirV;  Cn.  Cleveland  (U.S.A.).  Tho  length  of 
the  double  cantilever  is  lOft.  over  il!.  ami  th<>  trolley  travel  on 
it  21f>ft.  In  addition  to  tli.-  lii  tililo  <  :iiiiiU'\ n'  n-nie  there  are 
two  side  cantilever  cnuios,  lor  taking  heavy  riveting  machines. 
One  of  these  side  Piunes  is  seen  very  clcnrly  in  Fig.  32.  These 
cranes  have  each  two  bridges  traveUing  at  tbo  rate  of  JOft.  per 
minu  0,  and  each  capable  of  dealing  with*  load  of  10  tons, 
with  »hoMting  ajM-ed  of  10ft  to  lOft.  per  minute  The  spee  l 
of  timv«l  fli  the  cantilever  itself  along  the  gantry  in  this  ca«e 
is  SOfb  per  minute.  The-sc  cantilevers  extend  l62ft.  from  tixc 
ooDtre  fine  of  the  gantry.  The  motor  for  the  loogitadinal 
tniN  cr^e  of  eneb  of  these  cnaei  of  eoone,  indoj^endeat  of 
the  motors  for  the  two  bridges  on  euh,  there  Iwmg^  tliero- 
ti>ri.\  three  n)otor.«  in  the  crane  hoiwe,  one  tor  moving  the 
wfioli:  cantilever  aion-;  tho  gantry,  and  one  for  the  motion  of 
(■:n  li  '  f  the  briilgrs  along  the  cantilever.  On  i-.irh  liri  L'O  -tre 
two  motors,  one  for  croM  iravers.e  ami  one  fn  hoialiiig.  sunl 
these  can  be  . ■iii;r"lli.'ii  ii.im  tin  -liij' 

The  rated  horiff  power  i»i  liie  lo  iuoior*  employed  is  a» 
follows : 

Vi'iibli-  CtiNtiltTi  i  I  yanm. 
WO  ettoekd  in  upper  Uoase. 

S^ilf  < ':i<i<i7i  (vr  CruBf* 
T.^'i  of  'ill  1 .11.1-  for  cr»De  travel. 

Four  til  1  j  Kii.p.  lor  Mi^ti  travel  id  and  oat.  TtuiM  SM  pISMd  in  tho 
operators'  house. 

Kour  of  If  H  II  I',  for  trolley  rro&<  trnvrrte—phMSI  <■  tks bcM||M. 

Fonr  of  fi  n.ii.r.  for  lioistiog  on  troU<';a. 

In  addition  to  the  gantry  cranes  there  aro  33  electric  travel- 
ling eranc.)  of  -'i  I'  j  I  I  'll  -  caiacity  in  tin-  n  ks.  All  the  newer 
Iravellera  have  end.  ilueeserif s  eonlinuons-current  inotorsi. 
Several  of  the  older  cranes  which  have  licen  converted  from 
either  rrtjM>  <ir  M>|Uare  shaft  driving  are  driven  by  single 
eoniiiomi'i  continuous  current  motors,  supplicl  dy  M-'ssin 
\V.  H.  Ailen,  Son  .V  t  o.,  and  have  l)een  Bjxreded  «p  on  the 
average  70  jKir  cent,,  whiUt  one  SO  ton  crane  now  runs  over 
150  i>er  ccuU  faster  then  originally.  Some  of  these  are  pro 
Tided  with  armaturc-Tesistaiwe  speed  control  for  use  when,  af 
Oecttipliiilly  happens,  two  cranes,  wbididiffcr  in  speed,  require 
to  .work  togetlier,  or  when  w  abnormally  low  hoiniting  speed 
h  lequints— as  for  lifting  patterns  oat  of  the  sand  in  the 
'  foundij.  Tkw  etbcts  the  same  dianoter  of  speed  regulation 
as  obtaiiw  with  a  series  motor,  and,  being  seldom  emplc^e«l, 
the  pQwer  losses  are  negligible.  The-iuajority  of  the  con 
troUer. resistance*  are  metallic,  either  Sturtevaut  or  H.T.-H., 
but  a  few  are  of  the  liquid  lypo.  The  total  counectvil  brake 
hor>e  ]><>»  i'i  of  lUv  (  r.-nu'',  is  710,  but  the  avonge  daily  dmnand 
8«ld>»m  exceeUti  oue  iitiiid  of  thid. 

Fig.  .13,  taken  before  th^'  woik  w.c-  rfmipl.  !■  d,  .-iio"  -^  tlir 
ship>unl  feeders  leaving  th-'  i  .livi  i:  ti<iii>  the  power  houhi'. 
Thcf  ar-  no  less  than  r>iis<  t>i  i  ii  tiiii-s,  all  |>a(><'r  insulated, 
lead-covered  cables  of  the  British  Insulated  iV:  HeUby  manu- 
facture. They  are  chiefly  three  core,  but  in  some  cases 
(such  as  heavy  continiioUH-current  cables)  are  single  core, 
and  the  average  feeder  has  a  sectional  iirua  of  O'S  m\.  in., 
the  largest  being  0'5  in.  All  the  cable.*  pass  out  of  the 
•tatimi  .through  Doulton  con^luits  built  in  the  engine-bouse 
wall  at  the  back  of  switehhoanl  and  are  carried  in  a  fvnced-in 
oaUe-way  having  tiers  of  galvanised  iron  troughs  in  which  the 
cables  are  merelv  kid.  From  thence  they  pass  underground, 
those  going  to  the  shin  yard  bt>ing  drawn  through  a  cist  iron 
culvert  lined  wiih  ■  arthenware  ducts  untlemeath  the  (Queen's 
road,  with  a  vuutiUted  draw-in  chamber  placed  at  each  end, 
and  from  thence  they  run  underground  on  the  solid  sj-stem  to 

the  various  f  ling  centres.    .\||  the  lead  sheathing  is  bondi'd 

continuously,  whiUt  th.it  of  the  difl'erent  feoilers  is  also  bondinl 
together  at  all  feeding  points  where  it  is  earth<>d  -  the  lead 
covering  i^  similarly  efl'ettively  earthed  at  the  station  by  the 
galvaoited-iron  uot^hiog.  The  conductors  are  not  eartheti 
at  pohM  ol  the  system,  whether  they  carry  three  phase  or 
eontinuons  current. 

The  lead-covered  fe<ylei-s  terminate  in  cast  iron  l>o.\e«  or 
**  pot  heads  "  of  inveruti  bottle  shape  filled  with  jointing  com- 
pound, carefully  sealed  against  mossture.  Either  vulcanised 
rubber  tails  pass  out  of  the  bottlok  or  the  conductors  them- 
selves enclosed  in  gn<y-mbher  •le«>*es.    All  nndcr;grotiod 


vriring  beyond  the  feeding  centres  is  of  vnlcaniied  rubber- 

insulaterl  cable  in  Iloward  asphalt  troughing. 
The  feeding  centres  consist  of  grouiis  of  fuM  bosns,  ihe 

sy.-teiii  lioiiif,'  designed  to  reduce  suVetatlOB  work  to  ■ 
miiiimuni.    The  are  lights  are  switched  on  and  off  from  the 
stati  m,  but  eacli  t;i  <ip  of  4  to     '-ni  be  independently  con 
trollcti  at  the  fee.liu-  ci  ntres  if  reqniiLj,  aui.h  as  when  jiortions 
have  tci  be  Ivt-i't  Imniiii^  for  ovorlime. 

All  the  l>ranch  wiring  from  the  feeding  centres  is  B.  1.  k  H. 
vulciinised  rubber  2..")00-megohni  i  .il'l»',Lin.i, except  wli.  rc  under- 
ground, is  nin  in  steel  pipes  .-iuiiphed  by  the  New-  IJroiherton 
Tube  Co.  Steel  insulated  pi]>es  are  used  «  lit  re  tim  e  is  liability 
of  internal  condensation.  The  wiring  is  encased  throughout, 
the  pipes  terminating  in  metal  covem  round  the  terminals  at 
the  one  end  and  in  metal  fuse  boxes  at  the  feeding  centres. 

Hoton  are  grouped  on  sub-mains,  with  separate  fuse  how- 
ever  to  eaeh»  automatic  cntrouU  being  only  employed  where 
there  is  special  reason.   

In  concluding  this  article,  we  mtut  ttaot  UOfe  oar 
admiration  of  tlie  manner  in  which  the  work  of  ccBVtnion  to 
electric  ii  i.  int'  l.  i^  ' a  carried  out.  The  e.Ypsnditare  he* 
doubtl.  -iN  been  huny  "wing  to  the  large  extent  to  which 
iiHli\ i'iii;i!  motor  drive  h.is  Imii  udojiteii,  but  it  U  certain 
tiiiU  the  ifonoinie-s  in  iKjwer  and,  what  is  more  important 
sTill.  tlir  iiK  re.vea  out|Hii  of  ths-abop^  will  justify  this  outlay 
within  a  very  brief  period. 


BY  C.  H.  W.  fiERHAUDI. 


(Continurti  from  ptujt  ''.".  ) 

"D.K."  C'Vtlinii'Ui.^-oiritiil  .-Iffffi-f-i,".'!,  l/r'c     The  "O.K. 
meter  brotight  out  some  years  :v^t;  Sy  ilie  I'.riti-'ih  Thoni^'in 
Houston  Co  has  been  improved  from  time  to  time  and  i-^  ;i 
very  good  little  meter  for  l  ircuits  of  from  1  to  !.'>  .impei-cs. 

It  somewhat  similar  in  principle  u>  the  Electrical  Com 
pay's  am|>ere-hour  meter,  the  chief  ilirtensnce  being  that  the 
armature  coils  instead  of  being  laid  on  a  metal  cylinder  are,  in 
the  "O.K."  meter,  laid  on  a  non  meullic  one.  The  Foucault 
brake  is,  therefore,  ahseaU  Fig.  63  shows  the  latest  type  of 
this  meter,  and,  as  will  be  seen,  the  aiinKtare  rotates  bet»^een 
the  (loles  of  a  strong  inverted  hocseshoa magnet  Theeylinder, 
on  the  outer  surface  of  which  the  four  armature  coils  are  laid, 
is  hollow,  aii'l  being  fixed  to  the  main  spindle  at  the  bottom 
only,  allows  a  tut  e  uf  iron  to  be  placed  inside  it  which  redueee 
the  air-gap.  Eiiaiij^h  ■  l'  :uatii;c  is  left  at  either  side  to  allow 
the  armature  to  rotiUj  wiiluuit  touching  the  magnet  or  this 
•■  kcejH'i'.  The  iii.un  spiudle  ]i.isv;s  <ig\vri  through  the  centre 
of  the  UiW  and  the  commutator  i*  (ixe«i  on  its  luw  er  end.  The 
bottom  of  the  spindle  is  |)olishcd  and  rests  on  i  s;  n::j  -eit  : 
jewel,  whilst  a  woim  on  tits  upper  end  of  tho  spindle  work* 
the  wfasel  train.  The  brush  g«ir  is  extremely  neat ;  each 
brush  is  stamped  out  of  a  piece  of  silver  and  loosely  slid  on  a 
small  rod  forming  the  bni-sh  snpjiort.  The  required  tension 
is  produced  by  a  fine  spiral  ^ng,  one  end  of  which  is  &x«i 
to  the  bnuh  awl  the  oomr  to  an  adjustable  chmp  wUdi  grips 
the  bottom  of  the  brwih  anpporting  rod. 

The  main  current  nasses  tbrangh  a  short  length  of  olatmoid 
wire  so  chosen  a^  to  have  a  drop  of  about  0*5  VoU  at  fuU-hiad. 
The  armature  is  in  (larallel  with  this  wire :  when  a  CWKilt 
flows  the  armature  riiii<  nn  t..  a  le finite  speed  accelerating 
until  the  back  E  M  F  nearly  r.juals  ihe  E.M.F.  supplied  to  the 
bnwhe-  <liie  t  i  the  drop  in  ihi'  -liuiu.  In  this  conditioD  'hen- 
is  only  just  eiiou;:h  turteui  ukeii  t')'  the  armature  at  an 
extremely  sin.ill  \  .  4tage  to  overcojtie  ihe  s- uir  friction. 

Tho  ariii.iiuti  lot.ites  at  a  very  high  iipoe«i  ia-»  high  as 
revs,  per  miu  ii  full  load  in  some  sizes),  and  thus  friction, 
even  at  low  loads,  has  very  little  effect-  The  torque  also  is  so 
large,  being  about  2^  gratnme  cm.  at  ftdl-load,  that  imrease  of 
friettoneaemato  hare  very  UuieeSiBCtexcept  atihe  smaiiestkwds 
Tlmro  being  do  compensation  for  fricaoa  the  curve  dioop« 
sK^tly  at  low  loads.  Adifferaueeof  2  U>2|pereflBt.ba«heen 
found  to  be  a  nsual  figure  between  fall  and  oae-tenlh  loads. 

*  From  •  (orthoomini:  book  to  be  imHllhsa 
Printiut;  and  F(.bli>hin«  Co.   Ail  lights  ais  fSSSiMi. 
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The  meter  in  ai|jnRt«d  at  high  load  hy  inc-rcAsin^  ur  decraaij 
ing  the  pressure  ucnibs  the  armatiiru  hy  shifting  the  little 
i-onncctor  (seen  to  the  right  of  Fig.  r»:{)  down  or  np  the  plati- 
noid Sihunt.  The  (\i»U  of  these  metera,  as  will  Im»  seen  from 
the  tigiire,  are  very  )H)ld  anil  their  viiluc  plainly  marked.  The 
three  black  dials  indicitte  fractions,  and  0  0001  of  a  Board  of 
Tnuic  unit  i»  easily  rewl  :  for  the  last  dial  is  divided  into  a 
hundred  {>urt«.  It  h  thus  4piitc  easy  to  get  a  very  accurate 
test  by  A  dial  nin  in  a  few  minut««.  The  meter  is  very  useful 
ikx  a  tenting  instrument,  for  instance,  for  aKcertuiniug  the 
auipere-hourH  ihumciI  through  other  meters  or  ap}>aratu'i  during 
along  run,  thus  avoiding  constant  regulation  of  the  curren*.. 
The  accur4M;y  with  which  it  can  be  re:ul,  together  wiih  the 
ease  with  which  its  constant  can  he  checked  during  a  run, 
render  it  very  suitable  for  such  work. 

The  cover  Insds  in  a  groove  in  the  back  fitted  with  felt  and 
forms  a  dusi-tiglit  joint.  A  hole  in  the  bottom  of  the  cover 
allows  the  brush  brarket,  commutator  and  jewel  screw  to  pro 
ject  lielow  for  ea.sy  inspection  without  breaking  the  main 
cover  seals.  A  ilomc  covers  thit  gear  up  and  is  se:i1eci  up  by 
the  same  seal  as  the  terminal  box  cover. 


Kill,  oil.— L.tTOT  T\rii  or  OK.  Mktuu 


Thf  Rfamn  Melfr. — This  meter,  which  is  another  example  of 
the  mercury  ty|»cof  mot«r  meter,  is  chictly  made  a'j.iprepayment 
meter.  The  action  of  themetcrilepenrlsontlieroLatidnofacopiier 
disc  or  armattiro  immcroed  in  a  bath  of  mercury  in  a  magnetic 
Held.  Fig.  Tti  is  a  front  elevation  of  the  meter  out  of  its  case, 
whilst  Fig.  r>.'i  is  a  sectional  view  looking  at  the  front  half.  In  this 
meter  there  are  two  distinct  magnetic  fieMs.  One  is  cnni^tant 
and  practically  closoil,  and  consi-^ts  of  the  two  iron  plates  A  and 
B  joineil  together  by  hardencl  steel  pillar',  CC  (which  are 
jhTmanently  magnetised),  the  soft-iron  pole  piece*  K,  and  K, 
and  the  soft -iron  core  D.  Tlii.s  ticUl  hits  its  greatest  elTect  at 
low  loads,  causing  llio  meter  to  start  well. 

The  second  magnetic  held  i*  that  generated  by  the  main 
current  pissing  through  the  coil  K  wound  round  the  soft 
iixin  core  I*.  This  (irld  also  passes  through  the  mercurv 
bath,  and  the  plates  A  and  H,  which  an:  se|>arate<l  by  the 
l.irgc  uir  gap  (the  |>erraanent  magnet"  C  being  saturated).  The 
oi>en  magnetic  circuit  has  the  ailvantage  of  doing  away  with 
re)«idual  magnetism,  and  also  enables  the  meter  to  Im:  over 
loadml  without  the  curve  being  scriou-nly  altered.  The  surfaces 
ol  |Kilcs  piece  K  and  K,  are  eouted  with  insulating  material 
lietween  their  edges  and  the  top  of  their  slant. 

'i'ho  current  piissing  from  the  |iositive  tenninal  through  the 
iron  anil  steel  jiarti  enters  the  mercury  hath  at  the  centres  of 
th»  |)ole  pieces;  it  then  flows  raiiially  through  the  bath  and 
disc  (at  right  angles  to  the  field)  to  the  ring  F,  to  which  one 
end  of  the  coil  is  soldered,  and  through  the  coil  to  the  negative 
terminal.  Kddy  currents  generated  in  the  same  disc  provide  the 
necessary  lirake  force.  The  field  strengths  are  so  proportioned 
that  no  adjustment  of  the  curve  is  necessary,  and  the  raising 
or  lowering  of  it  is  thmc  by  the  insertion  in  the  wheel  train  cf 
change  wheels  of  different  ratiuH  in  onler  tltat  the  reiuling  may 


be  Board  of  Trade  units  without  using  a  constant.  The 
change  wheels  may  be  replaced  withou'.  taking  ofi'  any  other 
part  of  the  wheel  train,  thus  avoiding  any  chance  of  intro- 
ducing friction,  when  replacing,  by  leaving  the  worm  and 
worm-wheel  too  tight  in  gear.  The  disc  and  liath  arc  made 
conical,  and  as  the  disc  is  open  at  the  top  ff  the  cone  there  is 
little  chance  of  air  t>ubbles  remaining  under  it  and  so  inter- 
fering with  the  low  load  results.  The  meter  is  open  to  the 
objection  of  all  meters  which  contain  mercury  -namely,  it 
entirely  de^iends  on  what  hap^iens  to  it  in  its  journey  from  the 
test  room  to  the  consumer's  premises  if  sent  oat  witn  it*  main 


Fio.  .'1.    Fr.im  Et.»:v\rioN  nt  Kk»-.os  Mrtkb  oit  ot  Cise. 

cover  sealed.  The  meter  is  also  made  with  the  |>ermanent 
magnet  field  replaced  by  an  electromagnetic  field  produced  by 
a  shunt  coil  connected  between  the  two  supply  mains.  With 
such  meters  it  is  necessary  to  exercise  care  in  connecting  thorn 
into  circuity  as  the  shunt  Held  might  be  connected  up  so  as  to 
act  in  opuo-sition  to  the  main  field.  The  meters  are  internally 
connected  up  for  the  main  terminals  to  be  put  on  the  |)Ohitive 
main  t.r,  the  iMsitive  main  terminal  to  the  "station"  side 
of  the  positive  main  and  the  negative  main  termitwl  to  the 


Flo.  .'i.'>.    Bkciio.s  ay  licAMuN  Metbr  uiokiNa  AT  Fhoni  lltur 

"house  "  side  of  the  same  main,  the  shunt  terminal  lieing  ctm- 
nected  tu  the  negative  main.  If  the  meter  is  to  be  inserted 
in  the  negative  main  the  ends  of  the  shunt  winding  must  be 
reversed,  as  in  this  case  the  shunt  terminal  will  be  connected 
to  the  |iositive  main  of  the  supjily. 

The  constant  marked  on  the  h«ick  of  the  clockwork  is  either 
the  number  of  revolutions  of  the  main  spindle  iwr  atnjwre  per 
minute  or  the  revolutions  of  the  main  spindle  for  1 U  ISiHint  of 
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Trade  uniu.  The  meter  han  a  high  torque  for  this  cluti,  with 
«  nther  high  drop.  From  teste  made  on  a  300-volt  5  ampere 
laeteradit^ol  I'MvolUandafuU-loadtorqueof  2  67  gramnie- 
«k  mm  obtaiMd.  Th»  atatio  frietfam  being  ver>  small, 
mriag  to  the  MBHtuva  beiiw  almost  floated  in  the  mwvnry, 
•od  ins  wheal  tnin  wall  made,  the  constancy  of  the  acenracy 
wotlld  probably  depend  more  on  the  clejinlnn  hs  df  thf.  nu  r  cury 
and  the  permaneaoe  of  the  magnets  tlutn  i>u  ilie  incr«iu>e  of 
— - -Hrktkm. 

(To  be  continucU.) 


vuD  oAoca  im»  uoobdib  oh  nn  roanu 

EULWAT. 


It  will  hi'  teiiiomlHMi'il  th.it  uii  cxtraoriiinaiy  ;iitiilent 
occuired  some  time  ago  at  llio  l.vvem  viaduct  on  the  Fiirness 
Itailway.  During  a  violent  jjai.',  a  train  standing  on  the 
viaduct  was  at-tually  lilowu  over  on  iu  side.  To  avoid  the 
poaaibility  of  any  similar  aciident  occurring  in  the  future,  an 
apparatus  wa»  installed  which  fulfils  the  duties  of  a  Watehmiui 
over  the  weather  and  warns  the  signalmen  at  each  end  of  tbe 
viaduel  if  the  wind  should  be  blowiiw  vitk  a  foNe  aalHeient 
to  nodar  the  pMdng  of  a  tram  over  a»  TUtdoet  dragerons. 


Kiu.  t. 
GdiHAi.  Akham.kmkht 
Vi'ixu  i'aa&iii  HI  Kn'onDOii. 

Qatw*. 


The  iccuiild  Is  mouiitcii  in  a  fraiuu  l)uilt  ii|>  of  stcul  angle* 
(Fig.  1);  on  twi.  lilies  of  ttie'  fraiiio  IxianU  ar«j  luiried  on 
hinges  and  arc  kui^i  nnnnally  in  iIh;  ■.  i  irical  position  by  means 
of  Dprings,  which  arc  simiiai'  iu  cun^truciion  to  those  Uiied  in 
ordinary  steam  engine  indicators.  The  8tr.  iif;tli  of  the  ttpring 
ii  so  reckoned  out  in  relation  to  the  area  of  the  t>  ard  that  a 
given  pressure  of  so  many  [lounds  per  square  foot  can  be 
recorded  on  the  paper  chart  which  is  moved  by  the  clock  of 
the  ceeording  instrument  at  the  rate  of  lin.  per  how.  Two 
pone  are  itted— ooe  being  eontroUed  by  eedi  board.  If  the 
pwuie  on  dlher  beard  remaim  eomtant  then  tbe  pen  will 
eenthme  to  draw  a  straight  line,  but  an  iricrense  or  a  <I'.i  !  .1-1 
of  prearare  will  give  a  deviation  of  the  line  at  a  point  on  tfu: 
paper  corresponding  to  the  lime  thut  tliis  change  of  pressure 
takes  place.  To  en'-uie  iii(j])er  working  |>frii)Mieal  lusfn  are 
mifle,  and  a  lever  equivalent  to  :i2l\i.  weight  is  tried  on  the 
gauge  each  time  the  linetnau  \i8its  the  instrumentii,  80  as  to 
.iM'ert.iin  iliai  all  is  in  good  order.  The  recuniitig  inatniUMnt 
was  aiippliod  by  Measrs.  Elliott  i^nw. 


In  conoeoliiiii  vith  the  recorder  is  an  eleetric  ball  eiicnit,  m 
arranKed  that  the  batteries  at  the  two  signal  boxes  at  eitJwr 

end  of  tbe  viaduct  are  in  <ii)jKihiiiiin  until  the  pre-'wure  of  wind 
blowing  at  right  angle.s  to  the  \iaduct  lises  to  3Jllj.  |wr  si|iiaTe 
foif,  at  which  pressure  contact  is  made  at  a  jioinl  iiurkod 
■  A  in  Fig.  'J.  The  current  from  iioth  Hatieries  then  Howr. 
the  relay  armature--  are  iliawii  up,  Ineal  batteries  come  iiit-i 
jilay  and  the  wanting  Ii^H.k  ring  and  (  otitinue  to  do  ko  as  Iwg 
as  the  force  of  the  wind  is  dangerous — ^^that  eqjul  to  IT 
exccoling  3'_'lh.  preasure  per  square  foot. 


Viaduct 


8i|DtI  Boa 


Kk3.     Uuobmi  or  OomondML 


•Since  the  election  of  tbe  apparatus  more  than  1>  montlijjp-" 
on  no  (xeasion  has  tbe  wind  exceeded  a  pressure  of  Mh.  p« 
square  foot.  The  instalLition  was  erected  by  the  railway  com- 
pany'a  electrical  engineers,  >resi;r3.  .T.  F!.  Saunders  &  Co.,  of 
WMtmineter. 


BLBCTBICALLYHBATEDCARBON  TUBE  FUBIAGB&* 

IIV   M.  S.  lirrTllN  .\Nl>  W.  U.  I'ArTKIlSoS. 

The  provision  of  a  iwiisfuctorjr  device  for  leading  the  cnmM 
to  the  ends  of  the  inlM>.  ami  the  protection  of  the  tube  from  rootftti 
with  the  air  or  other  material  capable  of  reacting  with  the  carbon 
to  hssrn  it  away,  an-  very  important  point*.  It  i«,  isiorcoier.  a  ven 
Kli  n:  ihlv.intat:!-  to  ;ncki-[  the  tulie  elonely  wiili  s-.-im-  siilHliiici, 
wiiirfi,  wlulst  not  teiulintj  to  couil-ini-  willi  ili.-  1  iirt)oii,  fornii.  sr 
efficient  lieat-iniiulator.  Even  witli  liie  nin  i  ,  mo  lullv  eHr.»!nio>i 
system  uf  exterior  cunceutrie  tnlics  willi  nit'TUieiliale  ^a*  »|»c«<i 
great  ameont  of  heal  is  carried  awa.v  bv  convection  eurrentg  in  ito 
gaMM,  and  eoniuvtiuently  ranch  more  power  lias  to  be  expended  ia 
tin-  iiilie  to  Mttain  any  required  dagteeeftSinpantuMllMiawhiotlie 
1 11  Ik  i~  r',o^.-]\  jacketed  by  Kome  maitorisi  of  tew  thermal  waiJllCtltH). 

The  tiriti  furnaces  made  use  of  in  our  >  \perimente  WHe  CSB- 
xtructeJ  of  .\cb8Son  graphite,  a  tube  being  bored  tram  a  Sl^  toi  d 
about  8em.  diameter,  as  shown  in  Fig.  1.  The  tabe  was  tenwti  Is 


T 


p   10  Mem 

Km  1     Giui  iiir>.  Ti  !!►  Ki  n.sM  it. 


i:ra|ihile  |ilati  >-.  wliieh  si  rNi  il  to  leixl  in  the  eiirrt'til,  the  grnpliiw  pliiti' 
l<eini^  lield  I'l  iwe.-n  ilncl,  c  upjH  r  eliimi>s.  iiiuuiilod  on  ulaiuls  eap«t'lf 
iif  !iIidiilK  Oil  i\  >!ii.Hitli  plnsii  :  to  tlu  si  elanips  tlie  e»li|e»  were  con 
nectcd.  On.  iL.-  -l-ii.-rrt  w.if  !.:i]:iin'!'.l  so  as  to  more  easily  admit 
of  «\paauoii  of  liie  tube  wilLoul  leur  of  breakages.  For  lic*t  init" 
latiom  tbe  graphite  tube  was  sarrounded  with  tuagnesia,  or,  lalsr. 
earhomndmu  held  iu  place  by  bricicwork  not  nhowii  iu  the  iiga(S> 
On  account  1  f  the  Vary  past  shrinkage  of  "i>'"i''"^  magncMa  tfal- 
luaterial  wiih  not  tMIBd  aetbraetory  as  ajaoketing  material,  m  after 
the  tube  hu«  been  in  niie  for  a  short  time  tiasurei  arc  formed,  which 
allow  the  »ir  to  come  into  contact  with  the  carbon,  thuii  coniidcr- 
ibly  eurtttilitig  its  life:  probably  by  uning  fa^ed  magnesia  in  tlx 
fiiiui  of  jHJwder,  better  reiiull.s  eould  !«>  obtained,  and  eiperiiutnt> 
ill  tlii^  (lireetioii  art-  now  in  progn-Hs.  Hoth  for  these  prui'iil* 
tubes  and  .iImi  f.ir  tin-  fiinin  of  fnrtirii-i-  ilt-KcriUyi  later,  cirl"? 
nindutu  hat  bu  n  fimmlto  li.-  iiri  1  \ri  lii-nt  jaekeliiij;  nialenal.  It 
.1  fairly  good  lir;il  ihmiIhIi  i  ,  -lu^i  has  ihr  aiUa^llaite  ot  b,  irn;  •> 
reducuiK  tt;,'i-iil.  eons.-<jii(.ntl>  prot<  ( tiii}.-  llit  carbon  froui  biirnie*: 
away.    For  instance,  one  of  the  Mualler  tubes,  after  10  or  I'J  e\peri- 

•  Abstraetol  I'art  I.  of  a  I' apw  raad  bslors  the  yandsgrSeeiilf  enToMtdiV- 
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UMntii.  ill  tiMirly  mU  of  whiah  II  had  Wn  himtiil  mil  abo\c  the 
tiMltinK  point  of  phitinum,  was  limiuKo  hftvtiltontonlv  to  a  <|ait« 
inrtmiBont  MUdtin  Internal  and  external  dlmrtw.  Tbia  mntehal 
baa  Man  naad  in  »  flue  granular  condition  (the  Rrains  just  paixin^ 
through  a  sieve  180  meahea  to  the  linear  inch).  So  soon  a><  the 
grapbit<<  has  attained  a  (airly  high  tempacatura,  them  Krain^  frit 
together,  foniiin$;  an  nilhcrenl.  tube-shitp<><l,  jnrkvl  iinjuml  ihe 
grsphitt-,  •-TVI1  ti'  stini(,nliijr;  iiii'l  pnUw't  it.    Tin-  nmtcnal 

to  Ih*  healril  iti  thli^  (iiriiiiee  in  pliu.'t<l  iii  a  siiiuU  hunt,  iiind*'  of  grit|<hit<.' 
•  T  (inhtiary  a);Klouu'ratt>d  carbon,  the  bottom  of  tlie  bimt  Iihiil; 
Nhmpt'41  *o  ii»  to  tourli  tlie  tube  at  onlv  h  feu  puinte,  nnd  thus  not 
iliwif  to  conduct  any  appreciable  amount  of  tli«  ('iirn>nt.  The  tctii- 
peratur*  is  eatiniatod  by  having  a  number  of  amall  carbon  holdcra 
oo  eaeh  aid*  of  tiu  bonli  with  piaaaa  of  mioaa  ntatal  trim  pUeed 
nprigfat  la  thaiu.*  At  aiiproiinMitoly  the  maMng  point  of  tha  nwlal 
tha  win  ainka  nod  Aappeara  from  new.  For  higher  tempera- 
tana  Klfia  oonaa  of  pnre  alumina  or  magnesia  liavc  been  uaeci,  but 
iiioro  r«M?ently  nn  optical  pyrometer  has  been  obtained,  whicli  it  i» 
hopvd  will  prove  very  serviceable  for experinient8  of  this  kind.  The 
tliickttr  i-nili  of  the  i;r«phitp  tnhe  and  the  ^rapliite  plates  get  Uio  hoi 
to  a4linit  u(  .1  ruljijtr  oi  i-nk  utopp-'r  ln-int,'  iwcii  ;  the  glosB  lubes 
which  nerve  for  tln>  n«b  inli  t  .iii  l  iiiit]<  t  w.-n  tin  rpfore  fixed  with  a 
plu^  luadc  of  (iiic-  ai-lientos  -■.i  iii-;. 

tor  aioat  of  our  expeniueutal  work  wc  have  lunde  uoe  of  a^to- 
maratad  oarbon  tiihaa.  The  amorphooa  awhaa,  kaing  van  hard, 
onnaol  ha  mncWnail  in  the  aimpie  mannar  wUcik  ia  noariMa  with 
gn^ite,  and  even  grinding  with  carborandum  whaafa  ia  a  aome- 
wbat  laborious  operation :  it  was  therefore  decided  to  adopt  a  nnitt- 
diffimnt  method  of  making  tha  aleotrieal  connaetiooa.  The  ends  of 
tlia  cariwn  tube  \,  A,,  Fig.  %  which  may  with  advantage  be  some- 
what  ruiijjla-iied  l>v  tiling,  are  electro  coppered,  and  then  sofl- 
wjldi-ri-il  to  thiclc  copper  tiibes,  jiiBt  ).-ir>;c'  i  iiDcii,'h  to  slip  mrr  them. 
The  copper  tul>e  is  proviih-d  for  ii  short  distance  with  a  hrazed-on 
water  jacket,  it.  whu'h  ellWtiv i  l)  conl-i  lh<>  joint  and  protects  it, 
avail  when  very  high  i  nrrent  den.sity  i.i  lu  cessary  :  at  the  further 
Mldof  the  copper  tube  a  copper  olamp.  I>.  connected  with  Heiible 
onMaa,  laada  in  the  enrrent.  ny  aofl-ioldering  the  carbon  to  copper 
tabii  with  bnaad  irator  joalcata»  it  ia  always  poaaiUa  to  nnkea  the 
MihaB  oaailjr  withoot  any  fear  of  injuring  the  iolma  of  tbe  water 
JMImI.  Hm  laogth  over  which  the  soldered  joint  lias  to  he  made 
oMoualy  dcpenda  on  tbe  size  of  carbon  iub>>  and  the  strenj^h  of 
current  to  be  sent  through  it,  but  with  this  water  cooling  the 
lu-cussary  surface  of  contact  in  surprisingly  amall.  A  special  evperi- 
iiicnt  wag  carrie<l  out  to  tent  the  iH-rfi-i'tion  of  the»e  jionis.  One  of 
the  Muallcr  tiilie«  w*j(  »urr<iunde<l  with  i-nli-ined  n  ;ii;ni-i)a,  and 
heated  witli  :I4K)  ninp<  reB  until  the  IhIhj  was  prat  tically  completely 
dcBtrovrd.    Alt)  V  i-->iilin^',  iviii  evaitiuifd.  and  found  to  have 

burnt  away  to  a  iiieie  «hell  right  up  tn  the  copper;  the  joint,  how- 
•mr*  wno  atiil  nwdamaged:  ana  not  even  a  drop  if  aoUar  and  melted 
out  of  it  Olaaa  labaa  C  an  oonnected  to  tha  aada  of  fho  copper 
tobaa  by  mbbar  atoppaw,  and  aerva  for  the  paawia  of  gaa  aud  for 
obaervation  of  tlie  progroas  of  tha  experiment. 

For  the  earlier  experiineniK,  carbon  tubea  80em.  long,  Iduuu. 
iiitenial  and  'JOntin.  cxlf-nial  diametor  were  employed  ;  tbaia  won 
j;icket4-d  a.H  Ix-fox-  witli  carlKinmcluiu,  which  was  generally  kept  in 
pliu-e  \utli  nn  i-\!i-riinl  iu<li«--<to»  tulit  iiii-i  iiAbeetus  waithers  fitting 
lightly  up  agaiuAt  IIm-  v\hU  of  tl-.r-  Mikter  jiicketa.  The  horizontally 
placed  tube  in  cnpahle  of  l  ikioj;  h  nuiiilx-r  of  sunill  i;iu-ililt-i  c-oii 
taining  the  iiiAieriiit  to  be  hcat4'<l.  but  it  U  hopeil  to  u»i>  tin  w  mid 
still  wider  IuIm-ji  in  a  vertirul  poxitioii,  in  which  case  u  UBcfiil  nieiins 
of  heating  largvr  crucibles  will  bv  available.  \\  ith  these  large  tubes 
it  ia  ndviiMla  IB  waaoBo  aaitofdiaplui|mBiMrtlw«ndalo|n> 
vant  the  ndiatad  haal  fmn  baraifaic  the  auiiwa  ol  fba  nliber  or 
cork  stoppers,  which,  as  the  copper  isaflieetivelyoooUdbjrthe  water 
Jacket,  i-iiu  .sur\e  to  attach  the  gas  inlet  and  ootM oslonaioiiii ;  with 
the  swall  lubeH  tliore  ia  no  need  to  take  tliis  precaution.  Durini;  the 
past  few  months  tube  fumacuR  of  this  simple  type  have  been  in 
constant  use  and  have  been  louml  to  work  satisfiu-torilv.  Thu 
rapidity  with  which  a  ver\  lii^li  lrni|i>-rnl iin-  in-i  in  obtained  and 
the  re>;olnlioii  of  tliat  ItiLipLriiliirr  i.\  simple  \iiriiitioM  in  the 
sin  ii^'lli  of  the  curri'Ul  rmili  rs  lIu  .--i-  m-iv  i-ijii\ i-nuiMt.  (Ju  the 
other  hand,  bv  starling  with  a  relalnelv  siiiall  current  it  is  poasiljlc 
to  raise  the  tempanttin  aa  slowly  as  desired  and  thus  not  to 
exceed  auv  required  maximtmi.  \Viiliout  tbe  mora  tmatworthy 
data,  wUehitialiafod  to  obtain  by  tbe  uiwof  (lie  optical  pyrometer. 
It  iom  Bot  aaam  ndvisnble  to  hazard  any  estimate  of  the  hJgiiest 
(amparaturaa  wltieh  can  be  reached  with  thia  method  of  beating- 
Owing  to  tha  ponwity  of  the  carbon  tabs*  at  lufh  temperatnrce,  it 
is  diffictut,  even  with  a  fairly  rapid  current  of  hydrogen,  to  keep  the 
gas  in  contact  with  the  heated  inaluriul  free  from  carlion  monoxide 
Since  this  waa  highly  desirable  in  some  of  the  oxperimenta  we  liave 
been  wi-ying  out,  a  modified  form  of  construction  waa  adopted  for 

*  TIm  |>raoucal  oonvtuut-y  ul  temperature  throouhout  tbe  central 
portioo  of  the  tube  was  dstftrmined  by  having  a  nomber  o(  small  boats 
containing  projecting  nickel  wins  at  MfBlar  intervale,  andnotiBg,  whan 
the  t<!nip<^ratarc  was  iJowly  raised,llHl  WMO  Ii  tha  ewtod  Uam.  m(IM 
at  vary  nearly  the  sane  time. 


thia  apeeial  ease.  In  the  iirat  inodifloation  the  earlwn  tnlw  waa 
aurroutded  with  a  water-cooled,  gaa-tigbt  metal  jadket  through 
which  Iqrdrogon  waa  paaaed,  but  with  wis  arrangement  the  oon- 
vection  enrrenta  in  the  external  gaa  eany  off  an  enormooa  amoant 
of  heat,  and  n  \  i>ry  high  onrrent-denaity  is  nqoind  to  reaeh  even 
iiirKlerat- U  iiiL,<h  temperatures.  On  the  otaer  hand,  when  tbe 
cnrliorutidiim  jiu-keted  tutn'  ix,  as  a  whole,  snrrounded  with  the 
Kii-s  jivckt  t,  the  givs  in  the  inner  tube  still  contains  1  or  'i  per  cent- 
riirls.ii  nisi!io\idi'.  whicli  is  protmlilv  ilio- 1<.  the  carlninindum  eon- 
: ;ii:]iru,'  i»  Biinill  aini  -iir-.t  of  uro-i-dv.ri-d  silirsi.  The  iitTanjji'SiU'iit  finally 
adopted  isi-i-  Fib.  has  worke<i  well,  ami  is.  moreo-.  <  r.  considerably 
more  eflieieiil  than  when  a  bare  carbon  tii'-i-  is  Niirnmnded  with  a 
large  goa  encloaure.  Tbe  central  rarbuii  tube  .\.V,  (liOem  long, 
ifiniin.  internai,  <lhMa.  oitanMi  diimatar)  fami  iho  hartlBg  taao 
proper,  and  alone  Miriea  tiw  emront ;  ft  la  aoiraiiDM  bj  Mwdiar 
carbon  tnlw  ER,  (.t-Orni  iiiu>mal  diameter),  whi^  ia  jaeketad 
with  carborundnni  as  a  heat-insulator.  Both  caibon  tnfaea  an  pro- 
xiditd  with  wati'r-cooled  copti«r-lube  extensions  HC  and  FH,  a  gas- 
tight  joint  b<'tweeii  the  two  tulies  being  made  by  the  niblier  stoppers 
I'.  ulasB  extension:*,  M.  serve,  as  In  Fig.  'i,  for  the  paaaage  of  gas 


h'i<i.  :2  -Si-ji  I  1  CoNsrar.  Tiiix  ur  A)i>-i  fiMi  in 1 1  ii  Ciiii-ns  Ti  as  Ft  kk*i  k. 


through  itie  heated  tiilx-.  uihI  for  oi,servin^  iln-  pi-ogrG»i  of  the 
experiment.  Hydrog.-n  is  jiiis^i  d  through  tlu-  space  between  the 
two  carbon  lubes,  as  also  throiiKh  thi  inner  oiroon  tnbe,  and  in 
this  way  it  is  pas\  to  ki-ep  the  j^iui  in  contact  with  the  haatad 
material  almost  absolutely  free  from  oxygen  couipoimds. 

In  all  onr  expcrimenla  we  have  luta  to  use  oootinnons  eomnt, 
although  obviously  low-toDiiaB  allermtting  eumot  obtained  by  tlie 
use  of  a  transformer  would  be  much  more  convenient,  partictilai'ly 
witli  the  large-sir.od  tubes.  In  many  laboratories  the  high  currents 
required  will  certainly  be  a  hindrance  to  the  employment  of  such 
carbon  tube  fiimaf«s,Dnl  in  theee  cases  it  may  U>  an  advantage  to  in- 
crease tlie  reMstanOe  of  the  lulje  by  some  siu-li  iiu-Uio<l  aa  that  proposed 
by  K.  Iiuhstr.it  ami  I'..  \V.  tiriiriiier, '  who  cut  a  spiral  on  the 
carbon  tube,  and  thus  form  a  more  or  lese  narrow  helix,  which  can 
be  made  to  Inko  qidt*  amall  enmnia  at  f ai raiiKiiniliimljr  Ughar 
voltage. 

In  view  of  the  prospect  of  shortly  having  fairly  truatworlligr  date 
as  to  the  tempenture  variations  during  Uie  experimantet  it  is  tbooi^ 
adviaalilo  lo  main  Aw  a  htar  Pa^ar  tnll  dalMls  m  to  tbe  ewnBt 


Fie.  3. — Kracut  Tciw  Fiaxtca  ros  KxrEiuiiiureB  ih  Fioa  Uoa 


iukI  \oltaKL'  rxiadinuH  at  dillerant  temiicrotures.  The  fblknaring  an 
onlv  approximate  values,  which  will,  however,  suffice  to  in&ato 
t  hi  conditions  under  wUaii  the  oipariiyanta  have  been  earriod  «mt. 
i  he  resdiuga  an  tboae  rtaaftad  whtn  dte  temperature  indianted 
hod  been  raaohad.  and  ainoe  tha  fartitanaa  obriooaly  deeroaaaa  aa 
the  temparatan  liaaa,  th^  moat  not  bo  taken  to  indieate  mean 
values. 

Important  ditfercnees  manifest  ihemsches  according;  i"  llic  type 
of  funiace  coiistniction  adopted.  With  a  Wire  tube  surrouudc-d  with 
a  gas  1  icket.  a  n  current  very  soc-ii  brings  tin-  carbon  up  to  a 
teiupiratiiru  vviiirli  rem  lins  more  or  lew  constant,  or  al  Uie  most 
onlv  coiilitnies  lo  rise  vi-ry  slowly  :  on  the  other  hand,  with  carbons 
closely  jacketed  w  ith  a  granular  material,  which  i*  a  good  insulatOTi 
tfaa  lanuoMtnn  oontinuea  to  rise  Corn  van  long  tiim,  and  in  tUi 
way,  tHth  •  much  amaUer  cnmnt  MM  axpaoditnn  of  powar 
than  is  MuiMd  in  the  pnvioua  eaaa,  »  taBMntom  eaa  be 
built  up.  la  Ibo  (ampantnn  riaee,  howamc,  tha  Jaakalng  Butaiial 
becamea  an  eleetrieal  conductor,  and  even  pnn  oxidea  at  or  near 
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Typ«  of  fiirnkce.       Jajkellng  mutcrial. 


(iraphitf:  'JHcm.  Inni;- 
'j'Ocni.rxttroHl.rScm. 
ihlcrnal  «li*ni«ter. 


An{la>ni-nU-d  c»rl>on  ; 
37cn>.  lonK.  -nm.  ex- 
Urnal.  1-Aeni  inter- 
nal Jiumetfr 

ApKlomenU^  carloti  ; 
iTi'in.  loDK,  •icm.  rx- 
Um»i,  l  ocm.  int«r- 
nal  ilisiiioSci 

A(!]glomerat«d  carbon : 
iJimensionii,  M 
Kig.  3. 


Aifcloiiienttxl  cirboii 
tube :  SOciii.  long, 
H'icra.  «iUtrn«l,  C'7 
cni.  iotrmal  M  Fij,'.  2). 


Carbonindan]. 


Carborundam. 


ObMrTatioott. 

'fM  amps,  at  H"2  volta  melU 
nickel  in  'id  in  inn  ;  S'lO 
amp*,  al  n  il  rotte  inelu 
nickel  in  13  mins.  :  plati- 
num in  iri{  min^. 

HO  amps,  at  7'7  vulttmeltM 
nickel  in  10  nun*. :  pliUi- 
Dum  in  'iH  mins. 


A  TIME  BLEMBNT  THERMAL  CUT-OUT. 


A  new  t\-Ti«  of  tlipnual  cut  out,  to  lu-t  only  after  an  over-load  him 
iasti  d  a  pre'deteriuiiiKblc  tiiiio.  is  being  put  on  the  market  by  Mea&rK. 
Griflith  &  Diliotti.  Its  ])rincipal  parte  arc  a  cloiitd  corrugated 
reel  ptacle  A  of  itheot  inetnl.  in  form  of  a  disc,  conlniiiiiig  a  qiuntity 


None:  bare  tube  is'i  tmps.  at  lti'4  volts 
Korroundvi  nith  retiuirnl  to  melt  niekel 
hydrok'rn.  i.'i}  mitis.). 


Carboniodum  out- 
side outer  carbon 
tube. 


Carborundum. 


I 


300  amps  at  '21  volte  mells 
nickel  in  :i  mina.:  current 
inerettsed  to  240  amps,  at 
'JS  vollx,  iiielting  plati- 
num in  further  'ii  mint. 

6U0  amps,  at  »  6  \oit»  give 
1,-X)0  C.  in  (tOmina.  .ternp. 
HliU  risini!  |ier  min.); 
HoO  arop>.  at  130  lOlU 
melts  nickel  in  I'J  mins, ; 
platinum  in  further  H} 
mins. ;  later  much  hotter 
aud  tokos  Hiiii  am|i8.  at 
11  1  volts. 


their  fusing  point  bei-uiiiv  ^ood  coniluctors,  and  by  rarryini;  some 
of  the  riirriinl  ti'iid  to  limit  the  temperature  ullaiiinhle.  Further 
■  xpcrituvnts  i\rr  reiiuired  to  show  the  relativr  behaviour  "f  dilT«Ti>nt 
inntertals  in  this  respect.  One  of  the  Ki^  at  advantages  of  such  fiir- 
iiai-es  over  those  in  which  the  he.-\t  is  obtained  from  lUl  i  ltH-tric  arc 
or  a  granulai'  resistant'e  mnterial  lies  in  the  fact  that  the  tempera- 
ture can  be  much  more  easily  ro<<ulatoil  and  kept  constant.  Theri' 
is  such  a  vast  amount  of  physical  and  rheinicaJ  high  teuiperatun.' 
work  which  ran  onl,\  be  carried  out  when  the  heittiiif;  is  under 
perft'ct  control  that  we  feel  confident  in  finding  nuiix  rous  applica- 
tions for  these  carhon-tubf  fitninci'S. 


ii 


Km.  1. 


-HU'-Baumatii  .SKrrcH  or  TuKitMAI. 

i  *UT-uPT. 


Fio.  2. — ^Thirmal  ("ct- 
oirr  OrnncicTiD  to  Mow* 

SnlTCH. 


of  ether,  and  a  suiftll  rcwlKtance  coil  placed  umh'nieath  the  other 
rcccptarii'.  both  being  cn<l<i«e<l  m  a  hr«.«B  box,  a*  shown  in  Kig.  I. 
The  whole  or  part  of  tlic  curront  in  the  circuit  to  be  protected  pasMv. 
througli  the  resistance  coil,  which  Ix^cins  at  once  to  heat  op.  llin* 
raising  the  temperature  of  th<'  metal  disc  above  it.  and  the  coil 
may  he  so  proportioned  that  its  Hue  and  full  in  teniperatnre  with 


ELECTRIC  WINCHES. 


.\n  excellent  lu  w  list  ol'ilectric  winches,  cap>.t.iii-<.  Imulu^c  Kiur-. 
Ac,  is  issued  by  >fessrs.  Clarke.  Chapman  A"  Co..  (iati-shead-nn- 
Tyne.  in  Mttractivt-  fonn.  rontaininc  illustrations  of  n  numb<  r  of 
fine  I'MUiiples  of  th«-8i'  machineii.  Winches  for  \  iirioux  rliirisp-i  nf 
work  are  shown,  and  inrlude  single-spiisl  and  two-speed  machhien. 
thoeo  for  shipyard  work  being  espi-ciitlly  iiotio  fthie.  The  w  mi 
portAble  sinKl<'-gp<'«<I  Hhip  yard  winch  illn«trat«'it  helow  in  nii4-  i>f 
many  included  in  the  list.  It  is  driven 
by  a  IJj  H.H.I'.  Reri<-«-wouiut  continuous 
current  motor,  and  is  controlleO  by 
a  tramway  typ«'  rtversing  niid  sp<'<d- 
re^'ulating  controller  with  ciist-irnn  grid 
rosistancm.  .\  central  Iwirrel  and  twu 
warpiiiK  drums  are  driven  by  the  mutor 
thmagh  thrr  e  pairs  of  spur  wheeU.  and 
the  winch  is  designed  !■>  lift  a  load  of  Ti 
ton.i  al  n  H|ieed  of  ilOft.  per  minute. 
I.ight<-r  Uinds  are  lifted  at  higher  speeds 
without  cliangi'  of  gearing,  ns  the  motor 
spi-id  runs  up  as  the  load  deoreiisus.  The 
main  liltiii;;  pinion  is  of  cast  steel  and  thi- 
motor  pinion  of  rnw  hide,  thi'  remaining  '  _ 
whveli  being  of  cii-st  iron  with  iiinchine.  .. 
moulded  teeth.  .\ll  the  shaft  iM-ariiigs  are 
iMijustahle  and.  with  the  o\e<-ption  of  the 
Iwirrel  shaft,  arrf  fitted  with  brass  sleeves. 
The  side  friunes  carrying  the  shafts  are 
luuuiKed  on  n  steel  channel  frame,  which 
i»  arninged  so  that   Imvclliiig  wheel-. 

enn  In-  easily  titti  d.  The  niiitor  is  of  the  tour-pule  enclosed  ty|>i- 
with  slolled-drum  Hriiintnru  fitted  %vilh  carbon  brushes,  and  will  nin 
lor  one  honr  on  fnll  loud  with  a  temperature  rise  of  KM)  above 
the  surrounding  air.  The  controller  and  resistanceN  are  wnleitight. 
and  lire  inonnt«<l  on  an  extension  of  the  bed,  so  that  the  winch, 
with  its  electrical  ei|iiipnient,  is  self  contiiined  iind  iiinkeH  a  com- 
pact  ileni|;n.  Two  brakes  are  titt^-d  to  the  wineh.  one  on  the  iniilur 
shaft  anil  one  on  the  drum,  and  a  clutch  is  lilted  to  allow  the  barrel 
to  Ik-  lowered  ijuickly  on  the  hnike. 

The  list  eoiitsins  the  tiiosi  i-umplele  sel  of  ilhiHtriitions  of  electric 
winches  that  has  cuiiie  lo  our  notice,  lioth  singli  -speed  and  two- 
spved  c.ipstansnte  listed,  as  well  iis  double  track  wiiidmi;  uear,  tor 
Working  n  doiible  track  w  ith  one  cage  oriceiiding  iiiiil  uiu  d<  M-eiiiliii;;. 


KunfHicAi.i.i  UMixKN  WmiH  «¥  Ci..\Nsie.  CinrxAN  *  ''o. 

Iluclnating  current  will  Iw  eomiiiensuralc  with  the  teniptratui. 
variations  in  the  electric  apparatus  it  protects.  I'Vr  instance,  when 
starting  up  n  motor,  it  will  take  a  Ki\en  current  a  longer  time  to 
raise  the  U-mpcruliire  of  the  motor  to  a  certain  vahie  than  when  the 
motor  has  already  U'cn  wanned  up.  Similarly,  a  longer  time  will 
elapse  before  the  air  alwve  the  resistance  coil  assumes  a  given 
t«mi>erature  after  having  coiiipU  tely  cooled  down  than  after  havim: 
been  healed  up  by  previous  w-rv  ice.  As  a  rule  the  resisunce  coil  i» 
so  desit.nied  that  about  .ti  watts  are  ilissipated  jier  second  danng 
ordiimrv  service  at  full  load. 

When  the  overload  comes  on,  the  increasing  tempcranux  of  the 
coil  is  coiiiiuunivated  l«  the  hoUow  metal  disv  and  to  the  ether 
cjiilaini.ll  in  it.    The  dis*-  conse.|neiilly  bul.;e,  out  and  hlU  a  MuaU 
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(fece  of  nicUl,  which,  in  ritiini;.  flnl  oIo«m  a  b«ll  ebmit  or  a  lamp 
circuit,  aiiil  tlifii.  if  tlie  ovtrlimd  oontiii'irs.  artiiatcs  thf  trip  (jear 
of  the  tuBin  switcli  isei  1  i:,'s.  1  uinl  2  .  I  l.v  nicaiis  of  the  screw 
adjuttuirnts  iii<iiciiU'il  in  tin-  iUiislinti"iiF.  the  tiiui.'  eleiiifut  iiiav 
hv  vjiri<<l  within  « i  1<  hnut-.  It  '.vil  riotiofil  that  tht  luiiin 
■witch  I'tmnut  he  rli^t  il  a(;ain.  after  i^cin^:  tr]pp<:U,  until  the  resistance 
coil  luid  ctlier  <li9r  liave  cooled  ilown  sufliciently.  The  derice  d<i«-i 
tKrt  act,  of  coarac,  inUaiitly  on  a  ahort  circuit,  the  •hwtMl  time 
btine  about  muw  10  aeeviida.  Vif.  i  alwn  Ob  tbrnnat  mIMj 
device  apphed  to  a  oMlac  camit.  It  ia  tttecl  «Hb  •  owfan  bmlb 
Tfap  '^luii.  ilevioe  ia  made  ao  Uw(  it  may  lie  placed  direolly  Mow 
the  ur<lu.Ai.v  tunUer  awit^  and  lift  the  lever  of  the  awitoa  when 
an  overkiad  oc«tm. 


BBCiMT  DBVELOPMBNTS  IH  SLKGTBIG  8HBLT1NG 

n  coinoiioB  with  ntoi  ihd  btbbl.* 

n.  p.  w.  BunoBP. 

(Cmuliiihif  I'li  iit  fiige  9B%tf, 

TlIK  Ahi    l-'t  HSA«r» 
In  tbi*  ^pe  of  furaacv  tli<-  iircoemry  beat  i»  ohtaiued  by  direct 
ndiotioa  from  the  are  aad     reMeetioa  fnxa  the  nwf  and  lides  of 
the  ftonaee.  Aa  flur  taek  as  1879  the  kte  Btr  WIIHam  HieiuaiiB 


altematini;  eatient  ie  nwd  and  diitribot4>d  between  the  throe  elec- 
trodes. In  the  latcat  type  two  pairs  or  four  c-lectrode»  are  nived,  and 
till-  following  dt-taiU  of  a  4  to  .'i-ton  fninaoe  vn-ie  supplied  bv  Capt. 
Stassano  to  l>r.  Haam-I.  the  coininixsionei*  mm  nvfr  \>\  the 
(  jtiiadi:!!)  ( iivvpiiuiifiit  to  ri]iort  on  ilrctrir  Mufltini;.  Thi"  fiirniicc 
t»  t'iipuh'i!  of  prtxiuring  t  or  5  tonii  of  iite<>l  per  day,  a  current  of 
-t,(MIO  ainpon-«  at  ITiO  volt«  beint;  diHtrilmUNl  to  four  electrodes 
wipplyine  two  *rc»  with  2,4A0  »mper««  for  each  are.  The  electnidue 
•n  aylinarinl  Id  ihnet  KhMlMn.  la  diaimtecii  kom  Mis.  to  OOtn. 
hag,  and  weig^  ahooi  181ft.  The  fomaee  ia  uad  with  angmiito 
htooki*  made  epeeially  to  the  ehape  of  the  hiiBMa ;  even  under 
nnfuv  ourable  conditions  these  UockK  will  laat  40  days  with  dight 
repairs  to  the  partH  in  roiitiu-l  with  the-  y\ng. 

The  proceiM  dilTorx  from  the  li' roiiU  and  Kellor  procossfj,  in  m 
far  Ihul  «lerl  i*  produocd  diri-cl  fnim  the  on.'  in  one  furnam,  instead 
of  from  pif;  iron  ur  M  iiip.  Thf  ores  viiifil  nrv  the  •  i  \  pnrUKt 
hoiiintilo,  iiMii  thcxe,  after  nj'  Ht  i  iirel'iil  ailiUvMs,  are  uroiin  l  vi  rv 
iiiio  and  mi\<-i  v\.lli  jikI  "nltici'  iU  llnxi  -  I  >  funn  u  fi:»ilih.- si.iv",  n'ld 
with  sulUeieiit  Ciirhoii  to  ell'eel  the  rtductioii,  iiiul  im"  then  moulded 
into  hriiiuvtlcs.  Tilt*  are  Utkos  no  part  in  the  rcduclioii.but  siuiply 
supplies  tlie  bent,  the  rvdoction  being  cfleoteil  entirely  by  thu  solid 
earboo.  As  then  ia  uo  oombustiuu  ol  thu  rarbon  by  oxygen,  the 
radtietion  eannot  bo  effected  by  carboiiie  oxide.  b««t  by  the  carbon : 
and  hence  it  is  noccMnry  to  have  all  the  inaloriaU  of  the  charKc 
iiutly  ground  and  briquvdod,  no  thai  thu  uxidi-oatid  the  carbon  may 
be  in  very  intiutate  oootaet.  The  rotation  of  the  ihraaee  also  assists 
in  maiataininc  this  contact  after  the  bath  la  moltao.  By  varjr  can- 


ftetloe  rp. 
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Suohhic 
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Fms.  a,  •  sad  7.  Bmcrmiu.  Mumnm  «r 
WvnuucM.  Ftanase  lined  with  lIsgMs 
Plight^  IneHned  to  the  Tnlieal,  and  rahilsd 

in  the  bottom  of  the  furnace. 


Volatile  roxIiKlK  ur*  led  off  Iliroueli  tab*  A-  BB,  dactrod  m:  OO.  hjAnuMc 
nUad«r->  for  tes<<laiin(  «l»c(i«dn  ;  RK,  vKlor-juki!:  for  rlarUoilM. 
nine  it  ft  IftB-lwU  (ot  nwtal  *t  liatuni  of  faraier,  mmI  a  •!•«  Iiola  ai 
•oMwbat  hkhw  ttni.  Tb*  tttagt  is  M  thiaa|h  a  boppss  awl  lasHasd 
sks«tleMifir«slMrihsi  * 


deaignad  a  smaU  craelble  famaoe  capable  of  niellbig  n  few  ponnds 
of  steel  on  this  principle,  and  the  Stasaano  furnace  is  the  beat-KDOwn 
fbmace  of  this  type  MUtd  for  the  sroeltinR  of  faron  and  ateei.  It  is 
ia  FiM.  5,  8  and  7,  with  a  description  attached.  Thi'  furiinre 
jondan  axis  inelineil  about  Tdcg.  lu  the  vertienl.  Therf 
are  three  ehetrodee,  which  nearly  meet  in  the  centre  of  the  furnace, 
their  dialanoe  hefai|r  ragaktid  bgr »  hydMHoUe  ram.  A  thraa-pliMa 


read  bstos  tbs  Itawlar  8oda^  on  Mweh  S. 


MUy  adjusting  the  amount  of  carbon  so  that  it  la  present  in  a  joat 

snfficient  <)niiiitil>'  to  n  ihic  th<»  oxide,  extremely  soft  pure  iron, 
pmrlically  freo  ficm  i  urtn  ii,  ia  obtained,  which  is  stated  to  give 
exoeptioiially  pood  msults  for  dynamo  purposes.  By  in<'rea.-inf!  the 
amoiml  of  carbon  in  the  bri<|ueitc«  it  iw  i  Kiiioe.i  ihrii  ;\iiy  product 
varying  from  dcml  soft  stfel  topitr  iron  euii  ohtaiiieil.  There  is  no 
ilouht  thji!  the  proees-.  Inn  ii.'en  workeil  nut  inofil  scientilitally ;  and, 
unrler  the  Hjieciul  eondilion!.  an  to  very  pure  ores  and  cheap  electric 
enert;y  which  exist  in  Sortbem  Italy,  may  i^vc  good  commercial 
resulu.  In  cases  where  comparatively  iioipure  ores  have  to  lie 
treated  the  nraUsia  wonld.  tnm  a  practical  standyilnt,  be  guioh 
man  dillnin.  la  not  only  wwild  a  ip-eater  anumnt  of  energy  he 
absorbed  in  nMltiag  the  «lng  produced,  but  the  bnlk  uf  ninterials  in 
the  i^maoe  would  greatly  reairirt  the  output. 

The  furnace  can  equally  well  be  employ  eil  for  -iiTap  melting  and 
purifying,  and  at  thu  Uovcrnment  works  at  Turin  in  ^luost  entirely 
charged  eitlier  wi^  scran  or  a  mixture  of  scrap  and  nig  iioo.  In  a 
rssant  letter,  dated  Jinwy  U.  1906,  Ct^L  StaasMO  sands  ms  the 

*IWportetOsnadianCoMBitilonoBBisstrioSBwltiiig.lW.y.  11. 
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follow ing  {mrttcnlare:  "The  fnmnco  at  Turin  li&s  been  workiuB 
ref^larly  since  March  la«t,  (irotlucing  iioriua%  tbe  0*de  of  !<tecl 
nsiuired  hv  the  Government  for  the  uanufaetara  oTntHlerv  pi-o- 

jectilpK.  The  (immtM-  h  vtiu-iV.n^;  at  prcs'-nt,  in  conaaqnenc«  of  the 
trac^fiimior  hiwiii;;  hi-vu  iUii!i,it,'i >1,  Inn  ii  n<  \v  ouc  in  being  installed 
whicli  rrilu..!'  tli«i  curn-nt  from  H,tHH)  to  H»>  volts;  th« furnace ik 
i\)i*  <Mi  il  to  liij  :i  .hU  lo  cvininenre  work  again  in  March.  The  ii«ual 
charge  toijsi&ts  oi  .SSOkg.  to  400ki;.  of  nig  iron,  "JOOkg.  Jd  IdOkK.  of 
scrap,  the  necessary  auionnt  of  ore  Doing  a<)di'il  isxitii  .L  the 
itupuriliait,  and  safhcieut  Uuie  to  form  a  liaMc  slag  to  protect  the 
lining  of  lbs  Auomo,  md  raoiorv  the  glioaplMinit  and  anlplnir  in 
tho  momritli  «in|ilaTe<l<  Dnrinir  tha  lui  yoar'a  woririitg  the  fol- 
knring  data  have  fvo  r.  ohtihifni Lots  on  weight  of  nuterialii 
obafgada  l*fi  to  'i  iu  .i."  :i  nnximum;  conMnuption  of  olMtrodes, 
5kg.  per  ton  of  ttU>«I  produced  ;  uii  an  ronsmnption  of  «amnt, 
l-'2kw.  per  kg.  of  steel  produced,  equal  to -186  K.ii.p.-yoar  nor  too  of 
'>t«'<»!  ;  six  riipri,  in  electrical  uieohanic.  tnolter,  and  four  labourers 
iiri  inori'  iifticienl  for  One  furnace," 

Ciiphiiii  St.ii-sniiM  ron<k1*T»  there  ia  every  reason  to  anticip'i'f'  i» 
ti  iiiii  tkiii  in  the  cuii'-\;iupULiii  of  electric  energy  when  th<'  vuirkrirrr 
have  ncijiiircd  greater  tiijitiience,  nnd  when  furnaceii  of  larger  isize 
are  inHtiillcd,  and  there  aeeius  little  doiiht  that  thix  will  bo  tOe  CMC. 
The  nverngo  incchaniral  results  arc  as  follows  : — 

Max.  fltrna.        Elastic  limit,      Klong  to  elastic  Total 
per  B>|.  in.  pemq.  in.  limit.  elongation. 

II  a  to  45'7  lOOK.    Ht  10  'Jli'l  tur-     1  vj  t.j  1  H  |,L-r  ci  rit,    hi  Ic  !  If  |irrc..iit. 

The  length  on  frbkheiuuguiiuii  i»  taken  in  uai  ninuA.  I  jifortiimuely, 
wiioa  tho  CommiMion  visited  Turin,  this  furnace  was  not  at  work, 
M  tiiot  the  widior  did  not  aM  ii  ia  actual  operation,  but  both  as  a 
Mcrl  inelter  ud  far  (ho  diMBl  ■maUiqg  4f  tho  It  Mitawijofl^ 
eoniidentbh  poaiibilitfM.  Th*  dMftih  of  the  dwrign  1i»t«  bem  nort 
ciirefnllv  worked  out  as  the  result  of  numerous  exneriineotoi  Mid  its 
fiitiire  devcloptuent  will  be  tnoat  carefull>  wateheil  by  all  inMal- 
liirgists  interested  in  electrical  snulting.  Various  other  processes 
both  for  the  tuannfacture  of  steel  and  the  direct  Kiueltin"  of  ores 
have  been  proposed  ;  but  so  far  ns  the  author  ia  ftWkTO,  althougb  of 
considerable  theoretical  interest,  none  of  (liMn  tutva  boMI  ttperi- 
)ucnted  with  on  a  commercial  scale. 

M.  Ilannet,  the  well  kmnvn  French  inetiillur.;]^;,  ii,i»  piv;cnt(?d 
one  or  two  procesAes  of  »aiirltil)g  which  <ii,'titr\e  cuji&iJe!aut»«.  In 
diM  iiiiniiflf_liiniB««  he  propooM  to  melt  oxides  of  iron  and  reduce 
duun  bjr  MiHd  oarbon,  oiul  ia  itnolher  fonu  he  proceeds  ou  ocduiary 
bbu(-fntnam  liow,  ntyhig  upon«arbaiifeoKidoHb»«hi«f  Kdiwi^ 
Mwit.  The  fint  torn  of  ftnmoea  eonnato  of  a  wttoal  ohafk,  in 
whieh  the  oxido  of  iron  it  melted  by  producer  ga«.  the  molten  oxides 
being  allowad  to  flow  into  a  rrdncing  chamber  containing  incjtn- 
ilescent  carbon,  through  which  they  percolate,  and  arc  reduced 
before  being  tapped  off  to  the  reAning  furnace  for  conversion  into 
steel  of  the  grade  required.  Theorelirally,  ihiti  fnnmce  shonM  •.Kve 
good  results,  but  in  the  author'H  opininn  lii. n  urc  :iiiuiv  prncti;-;U 
liiflicultioa  which  would  largely  inci  rfp  n   wr.ii  th.'  -unti,  uf  the 

operiiU'jii.    Has     :i  uifi-r-    lnjw.Mjr,  ui.l  :iv  uvuilii  be  very 

surry  to  condemn  the  proct-iui  uithutit  fiuUiti'  iiiioiuiaUon,  and 
■■pMM%  witboot  disciuaing  the  details  fully  with  M.  Ilarniet.  In 
tha  malting  and  reducing  clmiubur  clectrodus  are  provided  to 
Mpplement  the  beat  davalo^  by  the  eooibiution  ol  Ina  gas  when 
neccaaar}-,  and  the  floiahing  or  lagolating  dianiber  ia  praetioally 
an  open-hearU)  ftiniace  electrically  heated  by  electrodes  passing 
through  the  roofi  aa  in  the  Heroull  and  Keller  furnaces.  One  diit- 
rtdvan.  i^'i  of  any  process  of  th's  kind  is  that  the  steel  furnace  is  uol 
in(if-|>rmlent  of  the  reducing  furnace,  or  what  corresponds  to  the 
IjliL^i  tui  n.M'<-  111  an  ordinary  irnn  and  strel  wuirlci,  and  consequently 
ivri'^iilMril\  ;m  iiw  working  oi  tins  piii-ti.!i:  ::u-  plant  interferes 
v^iUi  aitd  n  tariU  the  steel  manttfnctuie.  Xi:ier«  appears  no  reason 
why,  with  !-li;;lit  modifications,  the  steel  funiacc  could  not  be 
it«parated,  a  mixer  being  used  to  receive  the  iiietul  from  the  reducing 
fomaM,  fnm  whieh  it  could  hv  lrHnsforre<l  to  the  uteil  fumuces 
aa  raqaind.  TIm  advantage*  olaioicd  are  that  the  process  enablex 
a  much  cheaper  fuel  tobeamployod  ibanianaadinthiablaakftamaee, 
and  that  the  ore  being  in  eODlBCi  with  tha  fbal  during  a  abort  period 
oi^,  d«>es  not  take  up  itnpuritics  from  thn  fuel  to  the  asme  extent. 

The_ other  procesa  suug^vitcd  by  M.  llnnnet  depend.<i  upon  the 
redaction  of  solid  oxides  of  iron  by  cftrburiB4'<l  ga«»a.  The  materials, 
previontily  calciiieil  and  preheated  to  a  temperature  of  .VKXleg.  by 
waate  gaH«H,are  charged  with  prrh^ritpd  coke  into  the  lop  of  a  s'l  ift 
furnace,  simihir  to  an  iii  l-.iinrv  l>lu~t  furnace,  elecinxleH  i-i'i:!;: 
n»Tftnf;<'d  in  the  cnifiMi  of  the  t'umaco  to  furnish  the  xw,  :...:)!  ■. 
hi  nt  uiiitt  f.;:ii  thi  I'ni-inii  of  t'li'  reduced  nie?.il  :  a  ]irrv.'  mI  tl.r 
Kaaea  taken  from  tiie  (iiriiai  t-  Uiu  are  forced  into  the  bottom  ut  ttic 
fniuace  by  a  blowing  engine,  ana  tliew  scrxc  tlie  double  purpose  of 
eanying  mmm  ot  the  neat  units  gutienOcd  electrically  and  liis- 
trinitiBg  Ibeni  thnmgb  tba  eharga,  and  of  noting  aa  leducing 
Bgenta.  Tht<  eotnpofllttao  of  the  gaaaa  leaving  the  ftimaoe  top  will 
vary  with  the  system  of  working,  and  pru\  ided  a  rapid  circulation 
of  the  gasex  is  maintained,  so  that  the  temperature  at  the  top  im 
about  fiOO'  C,  tli^  will  conaiat  largeljr  of  curlxm  monoxide  with  a 
Httla  earbonic  dioxide ;  if  the  oinvhrtion  of  the  gaaaa  ia  alowar,  tfae 


temperature  at  the  top  of  the  furnace  will  be  lower,  ami  tlte  pn^ 
portion  of  carbon  dioxide  will  be  much  greater,  as  the  temperature 
will  not  be  sufHciently  high  for  the  carbon  dioxide  to  combuio  wiiii 
carbon  t«  form  carbon  monoxide.  Whichever  melhd<l  of  worldng 
is  a«lopt«d,  the  carbon  dioxide  injected  with  the  furnace  gases  at 
the  bottom  coming  into  contact  with  the  inc«nde»cenl  caHion  iu 
the  charge,  is  converti'd  into  c«ih<in  hp i;>.j\irlr',  ubieli  jiith  ij  i 
reducing  agent  to  the  oxide  nf  Imn.  \>i-iu^  u^mn  t-.jrivjrted  into 
carbou  dioxide,  and  n;;ii,ii  n'  lnrcii  in  i  .irhon  iijijiiij\:Jc  long  »s 
tllo  tempvratiiro  is  sullicieiitly  liigh  for  the  reactions  to  take^ace. 
Iliaee  raaatiaiiia  ate  ideneioal  with  tboae  taUng  ptaae  in  tlwUMt 
ftamaee  above  tba  fnaion  zone,  exeept  tliat  we  ahonU  antif^Mlt 
that  tba  radneing  action  of  the  gaaes  would  be  more  enerjatM).  ai 
they  are  not  diluted  bv  any  inert  nitrogen.  M.  Harmet  danoa  lliat 
this  furnace  forma  the  most  perfect  gas  producer  inmiled.  as, 
working  under  cotiditioBa  of  rapid  circulation,  he  is  able  to  pradnee 
a  combustible  gas  consisting  almost  entirely  of  carbon  inonoxidr. 
and  that  the  reducing  eoitdilionn  are  far  superior  to  the  blaii 
fiiniiicf.  Krom  a  serie-'*  of  calculations  m  «i  thf  h<>nt  unita  reiiuire<I 
I  jr  •}],■  ]i>  .(Uiction  of  1  ton  of  steel,  incluiliux"  tl  i  n  il  iclion  atidfuul 
tjiii-lutii:  ill  the  steel  fiirntice,  on  the  bii»»h  ui  uiA*  at  2flfr.  per  too 
lui  l  1 1.  >  till-  eiiurgj  at  the  price  unually  allowed  in  the  French  Mjh 
(O'lilfr.  |MT  1  .UUU  eluctr.c  culuriex),  .M.  llarmel  e«tuuat«a  litcreui 
bolanoe  in  favour  of  elaatric  Mmdiinguf  Ikom  Silk',  to  lOfr.  narlonaf 
st«fl.  Thiaproceaalaexlreiuely  ingvnione.  and  t]iedetaili,lioth«ila 
plant  and  method  of  working,  have  been  iwis'.  curei'ully  thoiighloeti 
it  is  a  very  fascinating  process,  theoretically  perfei't,  and  is  mm 
whicli  one  would  very  much  liku  to  sec  tried  under  favourable  eon- 
dilions  a>  to  cost  of  electric  energy'.  The  plant,  as  designed  i>v 
M.  llarmet,  would  probably  have  to  In-  (Dnsuierably  uiodiAed.  si 
one  can  foresee  considerable  practicsl  <hllii nUses  in  carrying  oat 
all  the  operations  in  the  manner  snf.'r;i  ^li-  l  .  hut  this  could  probably 
be  done  without  interferin.;  .vitli  ihi  lundaineiital  principle 
reducing  the  ore  by  practically  pure  carbon  monoxide,  wiiich  i»M 
entirely  new  departure  ao  fiur  aa  the  twinmenrMl  production  of  inm 
is  concerned. 

'I'fik  Gin  KirK.SA(  k. 
There  is  one  other  etectnr  furnace  which  calU  for  a  »h(nt 
deseription,  aa  it  ia  difltarent  in  principle  and  daaini  to  thoaa  alrtad; 
described.  The  Gin  fnmaoe  was  deaigned  to  avoid  the  diaadvaniagcs 

attending  the  nee  of  earboa  doetiadea,  and  it  is  also  claimed  bv  iir 
author  to  have  conaideraUe  advantagea  over  the  induction  fnrnitcr. 
The  furnace  hearth  conaixts  of  a  trough  or  channel  of  consid«ral>l<' 
length  and  small  cro«H.aoction  ;  this  channel  is  tilled  with  uioliei< 
pig  iron,  and  terminal  waier  cooled  blocks  are  provided  for  connect 
ing  to  the  electric  circuit.  For  convenience,  the  channel  wliicli 
holds  the  niolnl  is  doublv<l  upon  itself  xeveral  times,  so  that  in  plaii 
it  has  the  fonu  of  a  huge  tilameiU  of  mi  iiicsndesccnt  lamp.  H\ 
varying  the  current  pni^iiis  iiit  i  Un  fused  metal  any  n'<|tttr*"i 
tetiiperature  can  li-  nlitiiint.i.  It  i>  stated  tint  bv  having  the lefr 
iiiinal  blocks  of  veiy  large  section  in  coiiiparii«on  with  the  atctiap 
of  the  channel  carr.v  ing  the  (Hollnu  uietal,  and  by  internal  WlMT 
cooUiig,  tlio^  are  prL-veutod  fivitt  atlidnirig  n  very  high  teuipeiattlK. 
The  f  urtMce  ia  baaie-lined,  and  can  be  used  At  a  crucible  or  nieltiag 
furnace  for  the  produotion  of  ateel,  bv  luolting  selectei)  pure  mate- 
rials  to  give  the  composition  of  steel  recjuired.or  it  can  be  used  with 
pig  and  scrap,  additions  of  are,  lime,  &<:..  being  made  in  the  usiisl 
way  to  effect  the  oxidation  and  removal  of  iiuDurilics  Tin"  ritithor 
is  not  aware  if  this  furnace  haa  actually  yet  betm  im-ii  on  a  u  n 
iKcwiftl  xfitV  and  cannot  express  anv  opinion  at  to  thu  iftdvBUiages 
It  ullur  fruiii  III!  ch-iii-ical  sianJptjiiit  ;  liLit  /li' thinks  thai  ant 
pru'.utiil  im  tftlltUKisls  present  who  have  hmX  esperionce  «ill> 
MS  ft'.rnaces.  will  agree  with  him  that  from  a  luetallnrgUai 
point  ot  \'iuw  this  is  not  a  furuacu  liltcly  to  give  aatiafactor*  raoulli. 
Thadtfllaul^  of  Aaifhig  the  pig  inn,  aonfton,  Aa^  iMonoha 
fumaoe  dnnug  the  woriung  of  the  charge,  and  the  nialntainuig  « 
the  hearth  or  chaimel  In  bit  repair,  seciiis  to  rule  out  a  furnace  of 
this  design  for  the  mantl&otnro  of  sttfil  on  anything  like  a  coin 
inercial  scale.  The  tnaintenaiuie  of  the  tetminal  Uoclia,  notwitb- 
Btanding  water  cooling,  wonid  aJao  pnibaUy  be  attandad  wllh  aea- 
siderable  ditKcully. 

(iKVKBAI.  CoNrLfMOX'S. 

The  following,  given  in  the  (.'nnailian  Heport.  were  the  general 
conclusiims  arri\  ed  at  by  the  author  as  the  result  of  his  investigi 
tintn.  tiiid      the  information  he  was  able  t<>  obtain  fmm  various 

(iiiL-.  s.  I'll.  \  represent  what  are,  in  his  oinMimi,  the  po«*ibiliti" 
(.f  .  liitrir  HiLir  lting  m  the  pro'pnt  state  of  ihe  art ;  bai,  uu  douU. 
fiitiiri'  ,1.  v,.|  ip-ui-nts  and  iniprijMMucri'.^  will  necemitate  tlul  thaaf 
conclusions  be  greatly  modih<Hl  in  the  near  future, 

I.  Steel,  i-qual  in  all  reaptscta  to  tba  boat  Siiaarid  crucible  steel, 
can  be  produced,  either  by  the  KjaUiii  or  HAooit  or  Keller  process^ 
M  aooat  conaideniMy  lea*  than  the  coot  «f  pndncing  a  high  cLws 
craaiblaolaol. 

a.  At  present,  stnietonl  ateel,  to  compete  with  Siemens  ot 
Deunenior  at^'el.  cannot  be  economically  produced  in  the  elrttni- 
fnriMcce,  and  aueh  furuBoea  can  be  oaed  oaatmaniiaUy  tor  tba  pto- 
dnetion  of  only  vtrf  bigfa'Cloai  ctaal  fdc  apatial  piupoaaii 
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:i.  S|i<'fikinL'  :.:i'iic:.illv.  the  reactions  in  ihe  .l.  rim-  -.uiclliii^.' 
ftirnaCB  m  it/gaida  ihe  teduotion  and  coiublnnluni  <if  iioa  %vilii 
(ilioon,  snlphur.  phosphonis  and  uiangane&p,  iin-  similar  to  those 
taking  pUce  in  the  blast  fumaoe.  By  altering  tiio  burden  and 
ngldwng  the  tenipe*mtllM  by  VMying  th*  •iMtric  «iimat»  any 
gnmof  iron,  grey  or  t»UM,eiii  baohliiiwd,aBddM«htngafiainon7 
gnid»  to  amther  u«ft«tadiMnn|UI|y  tfatDill(b«  blaat  fnrnace. 

4.  Grev  piK  inw>  MiiMM*  in  M  Wipn>i  to  Mid  «t«el  nianufiic- 
tUTP.  cither  by  ne«»einer  or  Siriiirns  pror«mM,  cnn  be  produced  m 
Ibr  electric  furnace. 

■  Ti.  (irpy  pig  iron,  suilablei  for  fomidrv  piirpocei>  can  be  rcivlily 

prc<<in:'t!(). 

8.  I'lg  iron  Ifnv  in  si!i<5f»n  and  sulphur,  )<uil:ibl«  eithoi-  inv  the 
biuic  ItenscnMT  or  lji<'  bii'^ir-  Sieiucnc  pruceM,  cfiii  I'O  jiroilr.rt il , 
provided  that  tlie  ore  nitxtiiro  contaioa  oxide  o(  niansanew.,  and 
QiBt  ■  bMie  akg  w  mrintatind  bgr  mteUa  tdaUtm  of  bnie. 

7.  It  hta  not  bont  experiiMiilulgr  domomtratad,  bat  fnMii  gonoral 
ooolidcratioiig  there  is  every  watott  to  believe,  that  pig  iron  low  io 
•flioon  and  sulphur  can  be  {indaMil  even  in  the  absenoe  of  inaii- 
guiime  oxide  in  the  iron  mixture,  provided  a  fluid  and  basic  slag  be 
luaintained. 

H,  Pi(»  iron  fun  bo  prodtieril  cn  a  cnminf'inHl  scHle  lit  n  prirr  to 
foiiiptt+i  witli  l!'u'  MiiHt  f',;niaL'p  nrilv  ivlu'n  electric  riv^rRv  ik  \  itv 
cliciip  aii'i  fni'l  scrv  lii.'Hr.  '  *n  tlu'  lnsi><  tskcii  :n  this  io['nrt,  witli 
el^s'lni;  at  $10  (41^,  ^^1.}  per  tlpL'tnciil  hor&c  p'>wcT  ^^'ur.  imuI 

coke  at  97  ('iUa.  'id.  I  p«i  t«^it.  tlic  coa  ul  production  is  approxiin»tely 
tho  MDM  M  tilO  eost  of  producing  pig  iron  in  a  modem  blast  furnac«. 

■  9.  UadMT  on&iary  conditions,  where  blatt  fomaeea  are  an  estab- 
Uihad  iiidnatry,  elecirie  uueltine  cunot  MtniNtoi  but  ill  iiMcial 
CUM.  whan*  ainp)««at«r  power  b  av«itabl»,  and  MMt-ftunutM  eok* 
ia  not  rea<lily  obUiinable,  electric  smelting  may  )>e  coiiiraercinlly 
sticcvssftil. 

'  It  is  impOMlble  to  define  the  e\act  cunditiuns  under  wliicli  electric 
snieltiili;  cnn  Im.'>  sttccessfnlly  carried  on.  Kach  cnse  must  be  coii> 
siilcrcil  inilfprti»!(«nlly  nfiti  n  iimut  careful  investigation  into  1<ic»l 
Cuinluinii",  iiti.l  ii  m  uiil\  \v  'ifii  .;<•  arc  fully  known  thnt  a  ili't'iiiti- 
upiiiiuii  a»  to  I  lie  cutiiuRirv'ml  pui»«ibilttiesof  any  project  can  be  given. 

The  illustrations  in  this  Paper  have  been  repro<1uoed  from  tlie 
('anadian  Uoport  by  pcruaiwHOD  of  Dr.  ILianel.  In  all  riui««  the 
lione<power.,vMr  w  takm  kit  MA  daya  of  M  bonn. 

IHBCQ88ION. 

>  H.  ADOWIB  WINBT  cammuii(«tta  mbm  fmiher  Murtiealan  ol  the 

Ht'-rouItprocrM.  ^irinpr  a  iketeh  of  its  deTelopment.  About  8,000  tons  of 
itsel  have  up  (  >  t)ic  present  been  made.  The  prootas  was  an  advanoe 
upon  others  ft  ml  upon  the  ertieible  furnace,  beoauie  it  allowed  of  s  <"rim 
pIsM  elimination  of  sulphur  and  phoiphorDs.andeomnuxn raw  msti^rinla. 
cootioe  TUfr.  a  tun,  coutd  be  used.  The  eoirait  oonsnmpllon  at  prcwsiit  «ojt 
IWkw.'bonrs  per  too  of  steel.  M.  Minet  alw  gave  some  tables  of  ten- 
sile strsBgths  and  summed  up  the  speeial  adTantagsA  of  thin  proems,  and 
ha  exhibited  some  speeitncii^  "{  >irv\  mul  (vm  allnysmada  lo  tbn  H>  ro  jIt 
lomaee. 

Mr.  H.  THWAITE  (rimmunkiiieii]  deschtwd  a  soheme  tor  the  produc- 
tion of  bigh^iaalitr  iwot  f.te«I  in  Canada,  saggeated  by  him  in  1M3.  The 
anthnuii  c  bad  to  IW  ftnported  from  the  United  Stales,  and  it  was  pro- 
poMd  lo  bricjuette  the  raw  materials  to  affret  the  reduction  In  a  partleular 
Mdga  of  an  furnace.  The  i^aass  evolved  were  to  heat  an  open-hsau'th 
furnace  in  which  thr  xlael  was  m  hi>  msnlr.  »r^<iitionRt  (IcctTi.  hentiriK  sIbo 
being  available.  Hr  considered  thnt  iioth  the  Kellrr  aiiH  lirroult  pro- 
otMsa  wero  •vailabU  tor  Um  usetal  employment  of  the  power  prodiioing 
wtowoaa  «» tho  Mart  ftiniMit  atm  Moatly  mahtg  to  waete. 
'  Mr,  BBBTRAX  nX>UMT  (coiwsniirfMtoJ)  Insltrtad  that  now  U  the  time 
for  steel  makers  in  this  country  to  adopt  cUctrioal  tnelhojs  of  working 
for  making  the  special  steel*  uiwd  in  the  constntotioa  of  socli  articles  as 
guns,  safes,  motor-oars,  cutting  toolic,  Ao.,  which  h»v*  in.ltvti1aal  prop^rliei 
euily  obtained  when  thoes  mcthoda  Bre  tniploye.l. 

Mr.  W.  Vfl'RRAY  MUlUUS(iN  agreed  that  the  Keller  and  H.rouit 
MMaod  at  pment  lha  tatf  praatigablo  Ioiumh  m  te  as  this  country 
was  aoDcomed,  M.  B<wnll  Imw  iweently  radnotd  Ua  soergy  figure  to 
0  l.'>  t:.H  r  yean  per  ton  of  steel,  starting  with  scrap,  and  to  the  remark- 
able ligtire  of  O-OIM  K.n.i-  ysan  («<)oivalent  to  is.  4d.  a  ton  ,  starting 
vrilh  inultcn  metal:  lie  wa«  nuw  eonatmcting  a  800  (on  mixer  and  a  .'■O 
ten  furnace,  in  which  still  bvttcr  rt»uUs  wore  to  b*  lioj>fd  (ci. 

Mr.  A.  8.  Hl'TTON  |K>inted  out  that  electric  heating  was  only  ««0D0- 
Btieal  wfaaii  vc-ry  high  tempefaloMa  we  desired,  awl  Ibat  it  «aa  Mi 
IbaiafDMi,  de^lralile  to  use  elattrio  famaoes  for  melHnf.  On*  of  Hhi 
advabtatro*  <>f  th'-  If.'  roii;t  fi^mace  arof*  frnin  lln--  fm-t  thnS  if  wn'  an  ar-? 
lis  vi-ell  .k*  h  ri  B,(tiini-i'  fi;r:;ao  'I'iiL  iwm  iunin'ii  n!  mieTi>.p  h<at  caused 
convecuon  currents  in,  and  bcncie  intimate  mixture  of,  Ibemotwn  charge. 

Mr.  K.  Ii.  (HklALfiM,  speaking  as  one  interested  in  the  production  of 
chean  power,  was  of  the  opinion  that  the  Umiting  figure  of  £1A  per  alao- 
Iriaal  borae- power  year  mentioned  by  the  author  ooold  be  considerably 
lawani  d  by  the  producers  of  poaer  on  a  large  scale.  lu  eooaidaring  this 
question  of  cheap  power  t*)"  much  »tr»>i3  khi  uiiuiUv  un  hid  eosta  ; 
capital  costs  were  ao  even  mure  iiiitxitta;;t  ili-iii.  Thcf*:  »cre  very  lar^'S 
itt  the  bugs  gas  angioes  required  by  low  thermal  value  gases,  ibeh  Mi 
Ma«  taiBiM  caaaa,  awi  aMiB  fowar  was  tbantan  imn  aMmomical 
osaD  If  gM  mat  aathiBc, 

T>r  O.  J.  KTRIKHArT  drew  attontiou  to  the  difliculttM  «|  mak^Sg  low 
carbeu  ferro-chroror^.  especially  in  arc  fuiaaces  The  valoa  at  thaw  ^^as 
taiy  hi^  compared  wiifa  iiio«ji  fk  tuchu  cstrbon  eoBUnl, 


Mr.  T.  V.  HuaHES  said  that  a  sober  Mantaaat  at  tha  poaaiMlltlea 
of  eloctrie  smelting,  soch  as  Mr.  Barbar J  hai  ^an,  vaaot  gnat  valoa  aa 


not  tending  to  inflate  Oie  public  m'lnJ. 
Prof.  K,  Wll^N  thnujjtil  that  lh<; 


of  £10  per  eJe:Utiaal  ] 


piwer-year  could  be  diminiahed  lor  large  soppUes  of  power. 

The  rno rnTiHTI.lii  lamliM  a  ifHantlliaiiiain  Tili  Flarbor4.i 
u;i  the  enterprise  at  Dm  Oam&n  GttrarniMiit  io  appointing  a  Oomatla^ 
Dion  to  utody  this  very  important  question.  He  wished  that  sonis  of  Mr 
manoiaeiturw*  would  saa  the  desirability  of  beooming  alive  to  the  posoibU 
f utoM of  alaetrie  sturltmii  -vnii  ninVini/  «<rt'.  i--i«rit)  c.n  tha  stib)ei^. 


BU0TIOH-GA8  PL1MT8.* 

aV  F.  B.  BOWMAir. 

.^luu'l  from  use  with  analt-powar  caa  aafioaa,  fllumiuating  ga«, 
as  doritcd  from  dietiUatioo  in  cIoom  ratdito,  cannot  bo  usod  in 
central  lighting  atattooa  on  itccount  of  its  coat,  except  under  epeeial 
conditiona,  and  wbcra  tha  by. product*  and  coke  can  be  utilised  cloae 

ftt  hand.  Tn  this  caee  the  ttas  itii.'lf  iimv  thr-n  t><-  (-iin>iin!cre<l  as  a 
hy.proiluiM,  mid  in  tlii-author  »  .>«ii  pSfH-nciioi-  in  citir  KirKc  clu'inical 
wcirlis  till-  rn-t  c»JH  of  14  C.p.  giM>  with  a  i-iiluntic  viluc  of  l>i-twe«n 
.MX)  iimi  iVJ)  H.Th.U.  did  not  exceed  M.  (kt  [.((i'M/  <'uhic  !i.  Tnit, 
hii»i-vi  r,  is  tUlogether  exceptional  The  same  hold*  good  with 
L-nk<'  iivf  u  gaa,  which  is  a  by  product,  and  is  now  being  uved  aa  a 
source  of  power ;  it  bK.<i  a  C4kloriflo  value,  on  tha  STeraiio,  of  aboot 
MO  li,Th.U.  Tba  o^isatioo  o!  bbtat-AusaM  ifu  »  abo  now 
baoonung  tlta  mh>  ntber  than  the  axeaptk».  and  in  phMW  ol  baii^ 
burnad  nnder  boUars  for  the  pnrpca«  of  generating  steam  powor,  is 
being  used  in  largo  gax  eoKinea  after  proper  cooling  anil  purifiw- 
lion  so  aa  to  remove  alt  dust.  It  is  gratifying  to  note  that  thr 
vnrliext  "U^gcstioii^  for  the  iitiliaation  uf  bla<<t. furnace  ga^i  as  a  sonrcn 
(if  jH)W«!r  in  e»*  eiipnr  a  were  insdc  in  this  rotitHrv  b\  Mr.  H.  H. 
Thwjiitf,  lit'  I .I'tiiitJi^. 

In  determining  i»<>  ui^tuix-  »f  tlit.  ^Ittsil  u>  im  UMti,  n«\eral 
particulars  have  to  be  taken  into  conaidemtion.  The  ai/e  of  the 
plant  IS  iiu^tant.  because  it  will  det«ruuiic  whether  it  will  pay 
beat  to  UM  bitnininoiia  mn-bitaniiaoaB  f  naL  For  annU  plaat  non* 
bitmntnons  fiwli  aocb  as  mthnwit*  eoal  or  eolte,  ia  wncb  tha  best. 
It  may  be  wad  either  with  preasnre  or  <inction  plant,  whereas 
bitunimoua  fnal«  anrii  aa  vdinary  coni,  or  lignite,  or  peitt,  can  onh 
be  used  in  pressure  plant.  IVesuiiiing  that  the  generative  plant  is 
in  units  nf  not  lesD  than  900  M.li.i',  each,  it  ^ull  pay  to  use  either; 
bnl  tlir  plar.i  fnr  nnn-bStttriiinmiB  fn<"l  in  ?n  much  simpler  and 
rc<)uir(>h  -'I  luucli  utteiili.rn  that  it  ■■Itjii  i-.  nuich  better  to  nse 
such  fupl,  f'\>'n  when  rnistiiip  m.-r':*  pcT  loi.  thmi  to  tbe  bitti- 
iniiiuiiR  fniil, 

Wlieii  tlic  worlta  ore  apart  from  dwelliiig-housea  or  large  resi- 
dential districta,  aai  when  thaf  SM  awidit  Iniwa  tnnmtbMtaiiBw 
premises,  whore  atnoilte  ttid  Aiiiiea  are  ao  ]irewent  that  a  anuO 

ineraaaa  in  c]aantity  will  make  no  difTcrenco,  bituminous  plant  taaj 
Im  anidoycd.  Whan,  however,  it  is  desirable  to  avoid  evon  the 
MpeanuMO  of  a  nuisance,  thon  anthracite  or  coke,  and  preferably 
the  Rmner,  must  bo  ompluyed. 

Bituminrtii*  pknt  nlwaya  requires  more  ppaee  than  non.bitu- 
minims,  ln'cutisf  it  is  iii'ccsaary  to  huvt  a  l;ir;;i'  .^paco  occupied  by 
thi'  coiidi'ii^ui;;  utnl  |)iinf\ plant,  ami  in  c;isf  of  tlii'  nw.-pry  of 
ri'si.luiil-,  n  Mi  jri'  (■oiuplK-jiltil  plant  Rlili.  wliich  not  imU  r-  quiv.  s  a 
liurgii  uri<»,  hu:  i':iniiu'  be  «:oi>liiH<d  wttiim  an  eitclt>»t:d  builditit;.  In 
addition  lUso,  as  all  bituminous  plants  arc  pressure  plaiif),  there  is 
the  nocoMity  for  large  goa-bolders,  iinlosa  the  gua  i.s  coiiauiiied  as 
rapidly  as  geuorated.  Even  ul  tliia  Cftse  there  i«  usaally  s  email 
gas.  holder  required  to  cquallaa  the  coinpoaition  of  the  gas.  which 
\  uni  t  considerably  from  tinta  to  time,  and  also  tO  give  u  m-'>re 
coii^iiint  preKsure.  Non-MtuaiilUNIs  plant  OBetlKr  mo^  less  spac« 
and  need  little  purifying  arrangciiicnis.  Bui,  of  coiirce.  v\lion  it  i« 
uf  (he  prvsHuro  fortu,  there  is  the  necessity  for  n  small  giM-boldcr, 
OS  although  the  prtiilnction  of  tliij  (fas  C4in  l«*  rosrnlnl'  '!  i"!  it 
may  b*-  required,  n  a  inannrr  w  iucii  im  unpn^sili],  n  u  li  'iiiiiiiiu.-f* 
pWnt,  still  there  luUKt  Ih-  buiiiv  otvragc  provided  or  i;as  would  ha\e 
fi  oni  time  to  time  to  bo  turned  out  into  tho  air,  thus  ennilDg  o  Imo 
iu  cconouty. 

One  poind  of  ooatvbaa  eooiiniiodiiithc  mmi  cioabaiiaal  maiinor 
liberates  nboot  14,000  B.Th.t7„  and  thb  quojiiity  of  bmt  if  entlrsly 
amplojrad  in  ora^mtiug  water  would  evaporate  about  1,11b.  of 
'water  from  02*F.,  or  l.Mb.  of  water  from  212"!-'.  lint  the  coel  ia 
never  perfectly  pure  and  free  from  mU,  and  couiittcreiolly  it  would 
only  gom-riitc  on  cotubuntion  ]tl,.'iOO  B.Th.  I'.,  ojid  not,  as  above, 
14..'iOO  B.Th.U.  Other  losses  are  : — (I)  \,om  in  heat  rnrripd  a^ay 
in  tlie  aahee,  18-'»  ll.Th.l". ;  t2)  radiation  Ior.>  fmni  tin-  hoil.  r  -.urfi,  e, 
67-'  H.Tli.r.;  (H)  carried  away  i\i  h'.nt  v.p  tin  i'liiinn<-y, 

■J.yTOH.Th.r.  ;  total  lo«s,  il.TMl'B.'ni.r.  ('otnpn.'cii  W)lh  tin-  l:S,.'.r«) 
li.'lh.l'.  per  ponnd  ol  coal  in  the  (urnocc  this  rcprc-^enta  a  loa«  of 
28  per  cent,  before  one  singlo  povnd  of  ataam  can  bo  deliTand  to 
the  engine. 

*  Abislract  of  a  Pap*  read  before  the  Le^ds  ImbI  Baitloh  ot  t':a 
liutitatlon  ol  ElaetrieM  Enginsen  on  Maivfa  14th. 
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In  •  wall-«DiulnMtad  pniaaut  Uttt  loas  ct  hnl  in  ehAnemg  th« 
BClU  Aid  into  gas  is  considerably  1««8  than  in  the  ralMog  of  stoun, 
and  dOM  not  exceed  13  per  cent,  of  the  total  heat  units  which 
would  be  given  out  by  the  complete  cvmbustion  of  the  coal.  Again, 
talcing  the  lic-iit  units  in  lib.  of  ooal  at  13,500  B.Th.U.  wo  have 
a  loss  of  fl-Th.r.  It  is  not  M"j  tasv  to  Jhtc-miinc  tlie  proportion 

of  th:s  lofis,  which  is  ciut!  toiiiiy  piirtiouSar  chubi-.  &b  in  the  case  of  a 
(team  boiler,  bnl  tho^n  cRi:Kf«  iii«y  b<'  »ummari»e(i  as  follows :  (1) 
Heat  carried  away  in  ihf-  f'hciijjiiig  ^  1*1"  oi-nt.;  I'Ji  heat 

absorbed  by  the  (1is«ii<M«ti.>r.  of  the  nolid  fcrl  and  ilie  wafcetr  vapour 
ill  ihv  iiir.  '2  for  ri-jit.  ;  i3.  in'>ir.  ]o<\  ly  rnthn:v>n,  1  percent.;  (4) 
uodeeotnposed  carbon -dioxide,  2  per  oout.  Xiieso  flgtUM  are  only 
^pfxniBMto,  M  tluj  wm  dlfbr  with  tha  fofin  nnd  mm  oI  toe 
(Sodnear, 

Tba  latgeat  portioa«f  Hm.Ims  ia  the  beak  fat  Hm  gM||Nimi«d, 
wUeh  baa  to  ha  eodUA  down  to  the  temperatui*  of  m»  air  baforo  it 

CM  faa  available  fnr  r  gaa  engine.  Thia  probably  accounts  for 
twO-tyrda  of  the  total  loBii.  A  conaidcndila  poition  of  this  heat  tuay 
be  recovered  by  making  the  proilucer  reRenerativd  ivnd  heating  by 
this  waste  gas  the  incoming  nif  rf'-juiri  a  for  coiuiiuation,  ami.  wJiL-ru 
a  suctior!  plant  is  iiBed,  hy  raising  thfi  ste.-inj  necessary  to  mil  u  itli 
the  air.  ili-.i.-:  koi-piiif  ilown  ihi-  teinpi-mtiirf  of  the  combu«tion,  iind. 
by  the  ilfcoi:i|)os;lion  of  tlio  sUftni  in  thi*  prodnoer,  enrichiug  tho 
gas  by  ".in-  inK'ration  of  hvclrot;''!)  and  tiio  production  of  carbon- 
monoxide  without  fuiyadniutoro  of  uurag(*ti .  Jiy  this  means,  from  lib. 
ol  «oal  11,746  BXkM.  «aa  ba  daUvared  to  the  gaa  •nguw.  a«  against 
•,t90  B.TB.tr.  la  fh*  ataam  to  n  alaatu  onginu,  and.  what  ia  equally 
latj^Ortant,  the  cooled  gas  is  (ar  more  fisted  and  stable  than  the 
alnani.  whioh,  from  its  easy  condensibility,  can  rapidly  lose  a  further 
foaati^  of  its  heat  units.  This  gives  us  tho  fiiat  «ama  wbjr  (he 
naa  of  a  gas-driven  plant  is  more  eoonomioal  thao  ft  aloua  plailt* 

There  are  two  pckiaipal  forms  of  producers : — 

L  Prtuurt  Pkmii— Where  tlie  air  and  steam  i«  forced  into  the 
producer  by  means  of  a  blowing  engine,  i  fan  or  ottu  r  fm  ni  of 
blower  or  a  steam  jet.  Pressure  plant  may  be  i  ilhyr  -cO  For  ii..,- 
with  bitnminous  fuel,  or  (6)  for  use  with  anibrncitn  or  uiher  non- 
bituiuiuous  fuel,  such  as  coke. 

II.  Suction  Phn(. — Whieli  csti  only  use  uun- bituminous  fuel, 
such  as  anthracite  ,;ir  cukv. 

Pieesure  plant  >t-ilh  bituminous  fuel  may  be  ui>ed  for  large  units. 
My,  of  1,000  u.p.,  because  they  will  generally  be  placed  where  there 
is  sufficient  space  and  where  Situiuinoiui  fuel  is  cneap.  It  will  pay 
also  in  this  case  to  use  recovery  pUnt,  and  the  8h1o  of  the  reaiduals 
will  in  this  oountr}-,  probably  for  some  time,  go  »  lung  way  in  the 
i«diietk»i  of  tho  ptioe  of  the' gas  and  diminish  the  gfoatar  wmmw 
Htiang  from  the  ontla^  of  capital  and  expense  of  working.  They 
WW  sot,  however,  advisable  fur  iutenuodiatonized  plant,  rad  OD^t 
not  to  be  put  down  for  nuy  size  under  1,000  B.H.r.  It  must  be 
reuiciiibcred  that  iik  all  these  cases  it  is  not  every  kiud  of  tnlmuinous 
slack  wbii-b  can  be  i»ed.  Only  free  Inimiag  non-caking  coal,  such 
n»  thftl  which  pt-rtains  in  thv  norihtirn  part  if  tliu  Xottingbum  coal- 
rti'M,  ccntrpjil  ruuud  I.mby.  suitable  for  Uni:  ii;  producers.  Most 
ol  both  the  Lanctthhirt  and  VorkHhir.'  i  iial  h  uiiMiitab!",  With  a 
good  bituminous  plant  and  rei  OM'ry  of  .'inil'iiiiU  and  .i  uii>Jcr:i  (;ifi 
engine  developing  1,000  b.h.f.  hu  a  lull  lo,-\(i,  a  brakti-huiYs^-powcr 
cau  be  produced  at  a  cost  of  under  (1  "2d.  pur  iioui,  including  every- 
thing, ujid  a  kilowatt  hour  for  U  &xl,  per  iiour  at  the  pole  of  the 
djmaoio.  With«  praaooiailaotauebaaftlknMNmt  using  anthracite 
orcoka,  ft  bank».hoiie-power  maybe  obtftinod,ineluding  everything, 
fovahout  0'4M.  par  bonr,  and  a  kilo watt-liour 'for  O  Od.  ncr  honr. 

IttaMoa  Dowioo  there  arc  luiuiy  makeiD  of  those  nun-bitumiuous 
preesure  pinnte,  audi  an  Crossleys,  Tan^yes.  Fielding  A  TlniX, 
raaley  &  Welsh,  Duiiiels  and  the  Dyn  uuic  ( las  Co.  Anthnic-ito 
And  ('olsi'  luay  hv  mixed,  or  the  latt«-r  iiHi'd  beptiratcly  cut  thv  fuil. 
bill  in  ti;]-!  ease  the  producer  must  In-  of  ^'realer  capacity  and  pro- 
vision  iiiaifp  ii;  tin-  ronlirsjr  and  purifying  of  ihf  gfi-.  tn  arrp^t  ihe 

sulphur  will;  ii  1^  ;ilu:ivr,  pr.-M-ut  In  tl:r  i  ul.i  .  and  c^'-la  1  b'lUilSlg  ia 

required.  All  prcHiiuiu  plant*,  buwt'vtT,  twvc  uut  disivd\ .iu°.a\'e — 
they  require  power  to  produce  iIk  iil«.-it  necessary  to  furcc-  the  air 
and  steam  through  the  system,  and  lliey  reuuiie  storagu  fur  tln^ 

Sa  ualeea  the  reqoueuanta  are  paiftatljr  unifontt,  which  is  never 
e  eaae  when  the  gaa  ta  naal  lor  povar  iHttpoaea.  They  reciuire 
al^o  a  Dcparate  ateau  Mpfist  *i*d  anperiinentH  have  proved  that 
when  the  beat  leanlta  ara  attalnad  abont  10  per  <  eiii.  of  liio  total 
fuel  used  is  consumrd  to  gencratr  tliU  iteaiii.  Another  dibadvanlagi' 
of  this  form  of  producer  is  that  the  gas  br-ing  nnd<>r  preniiure  there  in 
a  liability  to  Icalcage,  and  nitthe  gas  has  no  Kiiielt  ;tn>t  u  of  :<  highly 
poiHonouB  cliaiacter,  serious  ficeiclents  have  littp|i'  iit-d,  -u..i  preosiirp 
pUnts  arc  ijuite  uiisuitod  f<i  conflnwl  >ipfl(("..  \Vliii*i'\ i  i  iVnui  of 
pri.:.:iri..  ,-i  is  used,  ftii  the  !,-ii..  is  .jf  lu^,  (■(iii:riln'  )ii".W-r  tliuii  tOWn 

gu3>,  a  tangcr  engine  is  requicid  lor  the  same  power.  The  diflerenee 
Oiiglit  not  to  be  taken  at  less  than  91^  S6  par  oantti  bat  better 
resulls  are  frequently  obtained. 

_  In  1688.  M.  Bonier,  a  Frenchmou,  c«DO«ived  the  idea  that  theae 
diiM»antam)i  might  be  overcome  by  arranuas  a  cloaed  prodoaor 
in  enah  a  manner  that  the  air  might  he  aneked  throwgh  the  jwdnaar 
a  euitaUe  pump,  inetaad  o<  bSng  foreed  into  It  by  maane  of  die 


steam  jet,  and  tiiat  tbe  gaa  thna  arairatad  might  be  dehvamd  aindH 
by  atroke  to  the  ew^ike  aa  and  when  senenrtcd,  and  tlroa  do  awigr 
with  the  neeosaitv  for  a  gaa'Aailder.  Alao  that  tlie  aspiration  of  tna 
pump  would  proauoe  ft  Higbt  vaemim  in  the  producer  and  mrubbcr, 
and  thus  t)ie  waste  back  eould  be  ntilked  in  an  open  boiler  to 
geuorate  the  steam  neeeiwarv  to  K*-  tnixed  with  the  iin-ii;nini>  nit  k? 
as  to  enrich  the  giw  with  tlio  m-coi<»nry  'nydrOLjiMi.  In  ooiiliiiui  i^; 
his  experiments.  B<-iii(-r  himself  found  thnt  «  separate  pump  wu 
uiine.i-esriarv,  as  tin-  >nir';;on  of  tlir  pLsi  mi  of  the  engine  in  its  oai- 
ward  stroke  wn"-  HiilTifiriiit  to  draw  tlif  ga»  through  tb"  s\nti»tn.  I'p 
to  UHU  this  fnriti  of  producer  was  scarcely  used  it;  tin?  cinintr-., 
partly  on  aoeouut  of  the  general  eheapneis  of  gas,  but  pnaapaliy  id 
eonseqqenoe  of  oertain  defects  wUah  ware  eammon  to  all  the 
existing  forma.  Ifu  eorrect  re^tidatioii  el  Uu  ataam  to  Aa  ah 
supply  and  tiie  control  of  the  tire  while  the  producer  was  in  opera> 
tiou  was  not  provided  for :  w^hile  the  exact  proportions  between  the 
area  of  the  tire  and  the  heating  surface  of  the  boiler,  the  relations 
of  these  to  each  other,  the  temperature  of  the  famaee.  and  the  rela- 
tion of  the  whole  to  the  size  and  »pef  d  of  tho  pnf?inp  wptv-  not  under- 
stood. Now,  however,  these  dirticul:.fis  h  ut  li-i  n  iivtr.onn'.  and  i 
litrge  unit  hits  been  run  (or  weeks  contiiitiously  nigiit  aud  day  wit'i 
n  regularity  quito  equal  to  the  very  best  steam  plant. 

The  dynamic  gii«  proilucer  is  the  most  perfect  of  its  type,  and 
when  s.iii  ibli'  till  1  )•»  •  innluy^sd  and  the  engine  properly  constructed 
in  regard  to  tho  proportions  ut  its  valvos  aud  the  ooinpre«sion  of  the 
gas  baiamignitMm»it  la  at  niaaant  the  moat  aaonoiuieid  aooiee  of 
power  whIA  ean  be  obtalnML  Tlia  oampoaitlon  of  the  gaa  ia  practi- 
cally the  same  as  produced  inafcoaanre  plant  using  non-bituininoas 
fuel,  but  it  is  much  more  regnfatr,-  and  the  caloridc  value  can  so  as 
high  as  1&5  B.Th.U.;  but  its  avorai,"'  value  is  aboat  ISO  B,Tb.l'., 
being  a  mixture  of  producer  and  ^v.i'.i  r-gas.  Tho  engine  and  pro- 
dnwr.  however,  in  this  BiiPtion  plant  bcinj;  essctlv  »«it«blc  to  smU 
other,  tnc  iinf;iinr  has  absolute  control,  not  only  u(  the  (|'.;anlity,  bir. 
iil»o  'h<'  «juaiity  of  the  gas,  and  the  regularity  in  tho  compoiitiou 
muuh  I  xceeds  that  fn  ni  any  pressiure  plant.  Analysis  of  the  gs) 
taken  from  a  dynaniii:  ga^  piaducer,  even  when  running  on  aii 
irrejrnlur  IoikI,  sho*e<i  no \  nriaiionexoeedingfroiul48to  155D.Th.l.".. 
aud  samples  taken  ut  lugultu:  intervals  doriag  many  houn  siiowsd 
a  regtdai  avera,:e  of  aboail4B9iKoait.of  aoBbiiiitilmnMMer.  Xha 
first  suction  plaut  put  down  u  tfaii  avutir  todnwapaWwolaaliltt 
lighting  plant  was  at  the  GMMk  Eleetiieiur  Snpp^  Co.*a  atation  at 
titowmarket,  and  the  toUfttnag  amlyib  of  fM  WM  taken  linm  the 
producer  at  this  staiiun 

Per  oeot. 

Carbonic  oxida  (CO)    21  8 

Hfdrogen  ijlt    30-3 

Oxygen  O)    "2 

Total  eonibosUble gas   il  'i 

CBtbaniedla»de(0(U   7  8 

KitMganfM)  .7.   m* 

ma 

Tho  results  liave  been  most  satisfiietary,  and  a  second  order  has 
1 1,  n  e^Hcuted  for  th*  FclhiaMt** obeteio  MghtataliMt,  bdon^ngto 

tliQ  •»aiue  company. 

The  advantages  of  these  producers  may  be  snuuuariseil  as  foUoWa  I 
Keosonable  in  coat,  cheap  aud  regular  gas,  porferilv  safe  frun 
explosion,  oecopy  amaU  apaoa  (a  000  S.B.P*  plant  will  atand  in  a 
space  6ft.  by  lOlt),  mmpu  in  dadgn,  and  wnon  in  operation  no 
moving  parte,  not  liable  to  gut  out  of  order  and  simple  to  rvpnir, 
easily  put  into  Operation  ana  entirely  nutoiuatie  in  action,  require 
little'  attention,  can  be  attended  by  unskilled  labour,  create  no 
nuisance  even  in  cuntined  spaces,  no  e«cape  of  poisonous  gas  powubb'. 
gas  pi-odiietion  stops  the  instant  the  unirine  sM>i>«.  alwn'.  s  ready  !<•• 
st'irtin^.  a«  the  fire  may  be  kept  n  ilhuiit  re  Injliiinj^  f  '?  a  iiioiiib 
(It  a  time.  re<jUire-»  no  ffAi  knldi  r.  uppUeable  to  nil  f'ini:>  "I  -i< 
engiiii  .    .11      mu:l<  n  ;:.MM-t.iti\ f-  '.vlu'ii  necessary. 

The  iiiilluir  hn^  I iistaUed  several  plants  in  which  two  eiiKiaes  art 
ruviiil:!^;  troni  lin-  sauio  producer  with  great  success,  even  thongfa 
thiTi  i  -  a  i.Ti  :it  disparity  between  the  two  in  alite.  The  one  £*• 
»dvaiii^u;e  of  a  sueiion  gaa  producer  tiiat  it  oannot  iw  worked  on 
an  absuluiely  liglit  load  for  any  length  of  time,  boeanse  when  no  air 
or  an  insulVieielit  qiiaiitilv  of  uir  ii  drawn  inti%  the  pnMluccr  tin- 
temperature  of  the  fuel  falU.  and  *o  at  Inut  it  i*  ivdnei  l  Ui  the  p,-,int 
tliat  x()o<l  i-ivi  is  not  piixilieed.  This  !«  upooially  tlie  riwc  in  small 
plant!)  where  the  vuluine  o(  iricandeseeilt  fuel  i~  -iniall  The  l;i  .  ! 
of  witiifaetorv  Ti  -rkinc:  on  light  load  seenH  to  be  abr>nt  one  llflh  of 
the  rntal  load.  .V  >ii  i'  engine  will  not  work  for  long  tmder 
10  ii.H.e.  In  large  units  where  there  U  n  gieutcr  reserve  of  hi  <t 
the  elnstieiiy  in  greater. 

A  pimit  refentiiv  |»ui  di>v,n  in  ^orkahiii'  m  tli-  works  of  ib,^ 
\Vehlri\el  Poih  r  and  .\Ini.>r  Co..  Halifax,  supplim  giu*  to  a  60  b.b.f, 
CampUdl  gas  ungiiic,  and  the  powvr,  which  is,  ou  tUti  average,  aboiU 
SO  B.B.P.  xo  iO  D.B-i-.,  Ift  dikcribated  eluaataUj>  Theooil  per  week 
of  64  hoon  with  town'a  gaa  at  aa.  8d.  w  lino  aahte  lb  wna  «M«t 
<a.l8a.parw«ak.  Sine*  the  aiMti«a|lulhna  bean  pntio  On  «al 
9f  the  anftTHcita  coaJ  h«a  not  OMaedad  14a.  par  weak,  «r  ratbar  lata 
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Test  or  Dnuino  O&k 


Nuil«,  -^i-'i  ;  i-<a  111  inline.  Mid  I 

lioDoription  0(  tuiUr,  | 

(ftM»l«7BnM.  "OHa"  ' 

Ifiin  stroke 

450  tevs  per  miii  : 
Etskr.  Hill,  dkiurii  i  10  centre  ul  rope  i 
Wngbt  oi  OMi-lrofi  pan  ......  lOUlb. 

W«i^iaSM    4» 


imcl  aflrr  (est. 


0Vib«  Mam  tlMPnl. 


Explowaoii  fouDt«d  cvuiy  80  tuinul**.  ^ 
Variad  from  106  to  IIU  cut  of  po«s.  1S5. 

Bnke  borae  pover   US  \ 

   »Mi 


PnAlMr  WMfetaff  the  digr  before 

Bhut  down  at  >  p  ra 
I'roduocr  bait  (oil  of  fui  l. 
Aahpit  nlWHwJ  ont  btfore  atart- 

W/il«r  7V>'. 
Ailtr  tt<t  OOnUnU  of  aabpit 
were  riddled  'tit  tTunagb  a 
(io.  mesh  riddle 
UncoDBamed  large  coal  . .  ISlk 
■Bdlogal..  10 

.\hh,  I  per  atntk    > 

Pwl  IB  ModiBW  Wk  at 


■taitiDuup  produoor. 
Time. 

Btarted  to  blow  up  piodueer  j 
■with  hand  fan  ..  Il:0it.ni. 

<iott;ab   11:!5 

Kogiue  utailed  . . . .  11:6  ., 

Fan  atopp«d   llXi  ., 

Load  on  brake  ....  11:7  .. 
Engtae  ap  tu  tiwed.  11:11  „ 
I'at  in  tlrsl  chart,ti 

ot  fuel    11:11  .. 

I'at  in  lat>t  abarge  .   3:33  p  m, 
Ssaiiie  tbot  down  •  idO  m 
ToMlibMollart..  C 


Coal  Consumption. 
B«»t  WeUh  antbraeile  nut*  uied. 

Totel  seal  pnt  inlo  pxoilaeer  T4Ib. 

A»h,  4  per  <*nt    li 

^711b. 

Unsautuiucd  laiKe  coal   13 

„      mwUvgal....  10 


Total  co«I  und   

^^-MlkvoUpaihtur, 


-  t'  -SJlii.  per  }i  H.H. 


U-fi 

Ooal  Ban  per  too. 

of  a  penny  per 
ZUaianriiMlaiilj^, 


(ban  one-teutli  of  a  puuny  per  brako-faorse-power.  The  above 
table  ^vco  the  rendto  of  a  trial  ui  a  tuiaU  plaut  uaad  at  the  experi- 
mantal  utaiion  of  the  I>viiamio  Gaa  Co.  in  Manthaalw. 

It  may  b«  in(er««ling  to  note  that  liaM  tbo  tMI  waa  made,  by  iliv 
nae  of  a  epecuil  mixture  of  fuel,  the  cost  of  fuel  per  indicated  borse- 
powar  baa  been  rvduced  to  )om  than  oue-thlrte«ntb  of  a  penny  on  a 
two  dayH'  test.  LookiuK  at  tbu  incluaive  coat  of  a  brake  borse- power 
we  may  take  tbe  valuo  u(  ilio  plant  aa  (oUowi : — I'roducer,  ^110; 
enjfiiie,  I'lO'i  :  sum.  A'Jl.'i.  Cu^t  .if  rt.iiiiiit;?  P'T  hour,  lia^pil  on 
."HK-l  iliv\  !5  p'lT  iinimiii  ut  I'J  liijii'H  LiK'li— ij.(AK' hoLii'fe  :  i|iiHrl«ir  timu 
of  attendant,  btued  ou  v,vj^^  of  'J."!-:,  yx  t  nucK,  t'l-^  :  14  tons  of  ciml 
at  a6«.,  i,'l8  ;  oQ,  woslt.  \miir.  ,Vf.,  i'Ki ;  rent.  Ti\\<ii  iiml  ta.xi  b.  ilO  : 
depreeitttou  and  interest  10  jper  cent.,  JCli ;  total  1'7 7  or  U^lU.jpQr 
bnlw  lMtBa.poinir4ioM«i  or  wtMA.  fm  fiaaid  ol  TMda  miit.  The 


loDowiBt  is  ilia  float  olvaii  to  au  tor  « tbulkr  itud  rtiam  |»lant  :— 
tmit,  O'STid. :  atMndancu,  O-905J. :  oU.  O  OSM. ;  water, 


Voal  nor 

IMMOa. :  waiitv,  cleaning,  ftc,  O-OttSd. ;  Inten-iit  and  depreciation  an 
^2aO,  0 "^lUd. :  thcrvfore.  rust  per  unit  per  hour,  l-415d. 
The  Htvam  plant  was  a  svK-containud  upright  engine  and  boiler, 

working  !it  I'iSllb.,  iiml  ilrivir.;»  by  u  >).:'lt  on  to  tlit  Jmliuio.  The 
I'HpUal  oiitlay  on  tin  mii  pliiiit  nin  fiXl,  auil  llit  ^ii^  plum  1"2))5, 
or  aia  dtutrc  than  t^.>.'  htusLin  plLiiil.  Imt  it  m  twKV'  dh  L'tttcient. 

The  cost  per  unit  fur  ji'JVtlkw.  Htoaiu  <ir:M'n  phiiit,  wt.rkm;;  un  an 
average  at  per  cuut.  tuati,  ciuue  to  U  iiid.  Tlie  large  Hteauu  piaju 
ia,  thMreforc,  luuro  oconouiieal  than  the  small  one  in  the  ratio  of 
0*61  to  1*4.  Ti.'i<l<>d  on  full  loud  thiH  slcaw  plant  gave  U  -tld.  per 
UlOtintt-liuur. 

Comparing  u  >.imil«r  siiied  koh  plant  OB  Iho  aama  baaii  wo  got 
<N4d.  p«r  kilowiitt-hoiir,  including  vwrythinf. 

FVolu  this  it  will  be  soini  that  tin*  largo  gaa  plant  ia  luoro  oilicivnt 
than  tiia  amail  ooo  by  0-7— 0-44,  or  0-:iM.  par  bbU,  vUeh  ia  prte- 
ticrtUy  )d.  On  foil  HMid  tbte  plkBt  would  giva  0*8911.  par  kilowaU. 
hour. 

Willi  t'oiitiiiuj'ii!  niiiiuii^,  ul  course,  betlvr  rf  siuN  l  an  bu  olitninnj, 
even  with  aiuailvr  gaa,  pluiic.  iiu.i  thv  io\\m\iu^  iua\  bn  taken  as  un 
uMiuipk',  l>aing  run  conliiiu.>u»l  v  (ur  w  cukH  t<)^;i  cIut  at  the  works  of 
tlii:!  lintmii  Westinghouse  Company,  I  rullunl  I'iUfk,  Manchester  : — 

l:iO  n.ii.i'.  dynamlo  yaa  oiodlMar,  £."250;  coHt  of  vertical  three, 
cylinder  gaa  vagiao  OBd  TA¥w.  diireol-couplcd  ilynamo,  with  switch* 
board.  4!1,60U:  cost  of  giu  plant.  Ac,  .^l.tMO. 

ThiM  man,  'i*^.  ouch  p«ir  weelt,  thi«c  sbifta  of  eight  hours,  JKtUt  *, 
oil,  waat*!  elaaniitgi  Ao.*  £Mi  water,  i;i(M»;  cmil,  »30  tons  at 
26s.  (antliraoita  UMa),  t4Wi  anndries,  I'.'iO;  cost  of  runnini;,  say. 
H,700  hours  per  nnntini  on  HO  p^r  cent.  Inail.  Xl.O.H) ;  or  O'liii,  per 
kilowatt  hour :  if  thorr  Imil  ln  vii  a  fn  i  walrr  :<U|<ply,  O'tld.  per 
kilowatt-hour:  if  on  full  loml.  (i-.'lii.  p.:  i  kilnwatt  liniir. 

The  efficiency  of  u  tu^'Uif  ilo.'s  imt  full  oil  m  ilu-  s:>ii:i  .  niii 
A*  that  of  a  Hteiim  engine  uuh  »  dMrsMii^  IimU,  Mid  witvii-  uiuiu- 
cylinder  vertical  engines — which  oceupy  much  lesa  spAce  I  ban 
horizontal  —arc  employed,  tho  siciuiiDeMof  mitniug  i«  equal  to  that 
of  th*  b«ot  ataom  aoffmt.  With  8MtNo.pndBMr  pwMe,  >s  hich 
naad  no  tall  oUmn^  and  laiM  roaorvoira,  and  wham  th*  product^t 
of  ootubtistian  are  parfectly  coioiiiiNai  lluiy  can  b«  plaaad  in  poai- 
tiOBa  vbato  alaan  em^e*  or  pvtaniira  bilaminoua  plant  eoold  apt 
bontod,  attd  kK  all  uniu  opto,  itt  aiurxailai,  1,000  B.a.p.,  thtgrwe 
to-day  tha  moat  Monomieal  aad  op-to-date  plant. 

DISCUSSION 

Mr.  O.  WlLKI^iSO.V  mentioned  that  bo  bad  had  some  ezperlanea 
in  tbe  last  H  years  with  tb«  Diesel  oil  engine,  and  in  Harrogate  be 
waa  obtaioing  in  evtrjFday  work  1  B.)i.>..baor  on  a  10  SJ.  Diesel 
engine  (or  id.  Tbe  reaaoa  ba  aaald  not  oonw  dows  la      ^1**  kaaanaa 

be  was  very  moch  bandicappad  bf  tha  OMt  al'tha  oantafa  of  oil. 
SnetioD-gaa  plant  c«rlaintT  gave  an  economy  which  compared  (avoatably 
with  thv  Dieiiel  euuiuo.  It  was  vcr>-  mach  MntpUr,  lower  iti  lir«t  vo«t  and 
in  ooil  o<  upkeep  and  reiwirs.  l>r.  l>t)wman  bad  referriMl  to  tbe  neoeiisity 


(or  extreme  regnlaito  In  tbe  tomlng  moment  reqoired  in  the  laoe 
industry,  aitd  be  ihoaid  Uke  to  ask  bim  if  in  tbe  ease  mentioned  in  his 
ragxT  tiio  rzigino  wns  a  single-eyliniler  rrii-itM  or  whether  it  hiui  lirM  ral 
cylinders  working  on  the  main  crsiikKhafi.  He  bad  beard  of  Inm  tosl^, 
«'h<cii  coutLrmed  Br.  Bowman's  remarks  ragarding  the  economy  oi  socticm- 
gaa  plants.  One  referred  to  a  Kielding  it  Piatt  engine  whioh  produced  a 
horse-power  hour  (orO-ld.  (rom  small  anthracite  ooal  at  SOs.  per  ton,  and 
a  Tangye  engine  which  consumed  0  HIb.  of  coal  per  brake  bcrse-itower- 
hour,  whieb  was  equivalent  to  an  output  of  11  u.f.-bours  for  Id. 
Messrs.  &xnnpton  A-  Co.,  when  tcaliog  an  90  h  i  CnxMitr)  piss  er'i^ne 
with  coke  oa  fuel,  obtained  a  kw.-boar  at  tln'  '<»-itchKn»nl  mUi  n  ivn. 
somptlon  o(  l'351l>.  of  (ueL  In  Yorksbire  a  fair  amount  of  suction-gas 
plant  bad  been  turned  out,  and  be  thoagbt  MeMO.  Bahaan  &  Co.,  ot 
Uhiplry,  bad  made  aomething  like  80  or  iN)  snob  plaott.  AnollwrptBctioal 
polril  menttooad  ia  (he  Paper  waa  that  suction-gas  plant  could  not  be 
worked  on  light  load  (or  any  length  of  time.  That  was  a  very  material 
point  under  certain  condition*,  and  tVii-  sntnc  ilifflctilty  t>iVHrrc<l  ivitb 
l>ie&e]  tngirei^.  A  ]-iie?*l  engitip  corJd  not  on  lig-it  Insil  lncau>r  tiiu 
oil  was  injected  into  the  cylinder  by  mc^ioa  ot  oompresMd  air.  It 
naturaHpMtomithil  tba  tomr  tha  load  the  smaller  would  bo  tha  naaoa- 
eary  aBMOB*  of  oB  to  ba  telMlad  Into  the  power  eyUnd«r,  and  aa  tha  ana 
ol  the  spray  noaslswas  a  Ated  one,  less  nil  ii.imnr  u  l.ui;,-}  nmount  u(  air 

^  throogb  the  luxzxle,  and  this  waste  o(  cumpriK-nl  ivir  ru|M<l),v  lowered  the 

'  pressure  in  the  air  reservoir*  nntil  it  becjvmu  too  low  (or  t-ITcoti'.  o  :njnet!on 
when  the  •  iij;int'  stcippeJ,    When  a  Dicat'l  caginc  or  a  suction-KHh  iilunt 

j  Kiu  re<|Uir«d  to  ran  with  a  ligfat  toad  it  was  neoeasaiy  to  pot  a  brake  on 
tbe  rim  o<  tha  lywtaial.  Mr.  Botom  bad  latanaai  bim  UMt  bis  angiM 

'  ran  (or  two  hoonoaoo-load  before  showing  any  signs  o(  tbe  gas  bceoining 
weaker. 

Mr.  IIUSLING  bad  ae<>\  ukaovfinut  [ur  1  'ij  uar«,a»d  iu  IW.Hwith  ■:  M'  n  i-. 
engine  he  could  prodnce  1  kw.-iwur  for  M  cubic  ft.  o(  town  gas,  whibt 
thii)  year  bs  had  a  guarantee  of  25  cabic  ft  (rom  soother  maker  for  a 

Elant  twice  the  .lize.  That  waa  an  improvement  of  only  1  cubic  ft  per 
Uowatt-bonr  in  12  years.  In  criticising  the  conclusions  drawn  by 
\  Dr.  Bowman  in  eoniMction  wilb  the  12  n.r.  producer  plant  in  the  Paper, 
'  be  mentioned  that  if  ITt  percent,  be  for  capital  charges  and 

sticodanee  tbe  pri'"c  c&mc  <}ut  to  liMd.  per  bnk*  horae-poww-bour,  and 
with  a  generator  al  h&  per  cent.  efEeienoy  tbe  pdoe  per  kilowatt-boar  eame 
to  l'ri7<l.  |>eT  6.0,T.  unit,  running  for  80  hours  per  week  witb  ttja.r. 
averaa  load.  He  thought  these  flgares  were  aear»r  the  comraeroiat  coata 
than  thoaa  divan  In  itaaHmer, 

Mr.  flUITOK  tiUnHemen  a  report  by  Mr.  Miebsel  Longridge  on  a  verT 
CI  oinary  compound  steam  en^iiic.  which  ransomed  llllbkOf  aoal pat indl" 
.  ated  horntt.power-bonr  •■•hfn  iii'iiL-.-iiiii^'  ii.i'.  WIA  ooalot  9a>  lOd. 
Ulu  tun  1 1  i.ii.K-hoars  were  tbos  obtained  tor  Id. 

Mr.  A.  B.  MOLNTAIM  Mid  that  hi  Or.  Bamian'a  Mnaple  at  Ife* 
la  H.1'.  producer-gas  pkmt  the  lt«B>  otrapidra  had  bean  aHagaOier  omittid. 
His  experience  was  that  with  n  gas  engine  the  cost  of  repaint  was  three 
times  higher  than  with  a  steam  engine.  He  did  not  think  it  was  reason 
ahle  to  put  iltmni  thf>  anhes  at  i  per  cent-  in  Uio  ej,?*  A  a  prolacor.  From 
scluul  I'xp'Mii. nee  hi-  had  noticed  that  when  the  uaiie..  weru  -.aken  from 
tl)«  producer  a  very  large  ooaiility  o(  eomboitibie  matter  was  also  drawn 
out,  aad  itappMndaaittiadiwa  dMBiA lealhr ba aaarar  10 than  Inar 
cent.  He  noticadtbM  Dr.  rowBM  bid  lakenhutoaMiitaetkally  at  Mil- 
load,  but  at  low  loadii  gas  engines  were  most  Inolbcient. 

Mr.  J.  H.  WILKINSON  said  that  at  the  central  sUtiou  n.lb  ubich  be 
was  connected  all  tb«  generator  r.en-  r-m  so1(<"t  from  jras  engines,  fhto 
300  n.r.  set  bad  tun  (■■■niy  <ii».v  lUiiiun  Ih.:  v^U':.  of  thi;  ^-  m'.-.  .m  l  lii«- 
tcliabllity,  governing  aad  cuuiuugul  IUaI  tit  liaii  ht:t:a  vti^  I  lbs 
aMborbad  stated  tl»t  two  engines  oonld  be  worked  (rom  one  vr<>iuc-  r 
Ba  would  like  to  know  what  would  be  the  effect  upon  the  pre  I  j^tr  and 
one  engine  if  tbe  othei  engiue  was  suddenly  shot  down,  and  »h'jth -i  tksre 
would  n«  any  troc'ule  Ircim  liack  Cring. 

Mr.  PULLAM  aakad  «bat  waa  tli«  iarg«st  eagine  aotoaiiy  at  work  with 
auction  gaa,  and  what  time  it  had  bean  at  work.  There  was  not  moeb 
doubt  that  tbe  engine  ie(err»-d  to  as  driving  tbe  laoe  machinery  so  well 
bad  got  an  enornMNa  flywheel  to  oaaiue  sttadineaa  tt  aMtiao. 

Dr.  BOWU.VM,  in  Ina  replr,  slated  that  he  waa  on^  aware  of  one 
iu»tauoe  where  polyphase  wutUog  bad  been  tried  wilb  gas  engines  in  this* 
oountiy.  and  believed  it  ao^wei'-d  Nery  well.  The  i'n!:iii«  in  the  lace 
factory,  oicniioucd  in  the  l'a|Ni(,  fawl  a  »i|i{(lc  c.vliudur  and  the  angular 
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tarimtion  of  velocity  wm  rerjr  nitiill  indeed.   Ha  klmn  ,  

fckkl  ipition  ;  pTt  ignition,  u  with  gM  jaU,  wm  impoMflilv    R*  wm  rm 

miwh  m  f«vf»nr  of  una!!  cyiimlfrH,  »ritl  In  km  snsinet  he  did  not  think  it 
udnual-li:  to  n«t  fvcrj  I.IKXJ  ii  i  oul  vt  nnt  c^!iiiii<T  H«  would  rather 
bftve  four  e>lind«ri  of  a-'H)  ii.p.  eftch.  He  uliui  iircfpi-rH  KOvcTrthiK  by 
throttling  the  mixture.  Keferrlng  to  tb«  iikpUoii  of  inij  lovtiiiciiis  in 
Ki«  engineii.  iio  remtmberal  dintlitctly  tMting  oaaol  tUe  early  gMtngmtj, 
which  b«  found  ntcd  30  cubic  fL  of  gM  per  hnke  hone  pow«r-baar.  He 
liod  now  k  RM  engine  which  produeed  1  n  B.p.-hoar  tor  only  14  mUc  fl 
T«'i(le  wer-  rjjuir'  with  ft  earttln  engine  to  dftcrrolno  the  ponsnmptioo  of 
gaiftt  vari'iii™  li.iidi.  At  full  loftd  ('Jl  B.ii  i  .  jitiil  ut  10  ptr  cont.  over- 
iMtd  the  eoniiuni|itioD  of  gas  wai  the  nme  -  viz.,  'iu  cubic  (i.  jx  r  hrttkc 
Iwrw-pBWWfcwir.  AtUuwe  quarter  load  1 1 A  ii  r.  >  2U  cubic  f  t « <>r 
I*»  b«lla  hMM  fowar-lwur.  and  >t  quarter  load  the  oorreaiKinding  litjare 
wan  84.  Btaain  engine  eftloencles  fell  off  quicker  than  that.  The  atfacs 
talion  out  of  theiie  (uction  prodncara  were  iinatl  In  weiglit.  Tliey  did  not 
nmf.tinl  tn  f  pur  wt:<  of  tlw  v.c'v^hl  of  thit  cunl  n  partiMlar  caw  ...-r  a. 
I'J  i(  r_  ('■!(.;'"'■  \\  ilti  ri'^'iini  ki  a  ijuiHiihi  liy  Mr.  I'uJIan,  tlie  ;;^T^'<■-t 
Huction  gaii  engine  aetaally  workiiiK  wm  of  SW  H.f.  and  bad  been 
ruaiag  MUtiaalpHte  tor  wvaral  wmi, 


■LIOmOILLT-DBIfBir  LtFTI.* 

Bv  r.  (>.  nrsT. 

Tba  auaaiioa  of  the  iuoki  wuitalilo  type  of  lift  ujotor  is  a  luatlet 
iip<iii  whioh  ognridonU*  differanoe  of  opinion  atiU  eriata.  In  toma 
(nw  cnaes  aariea-weund  motora  havo  b«en  naod,  hat  the  pra«tiM  ran 

niilv  bv  condcilin«iit  ait  hopidosaly  bad.  Til*  dltrioc  lic«,  tiiorcforc, 
botwooii  iliUDt  and  compound  winding;.  Tka  tWUion«  given  by  the 
riiJvnruleii  of  aliunt  wiixliiig  arc  mainly  greater  ainiplivity  of  only 
mil  njivgnct  winding,  Ivaa  apace  taken  by  inMilntion,  mid  greater 
"iiiiljhciiv  rtf  ihc  roHlmllpr.  Wh»rp,  liciwfivm'.  i?itti(t  tviiiiTitt';»  is 
n>..'ii,  11  ifi  i;>.iiiilly  .l.'iij,'iicil  H9  if  for  n  lowci-  \'oltii^'i'  thmi  thu!  nii 
wiiieli  llio  mucliiiH'  H  ((I  be  liU'd,  atul  a  m-r  i<  jilivwil  in  ■^ons'S 

with  it.  During  iliu  proccsg  of  atiu-ting  tbi--  ri  -^:--(uiii:i:  is  short 
cil'CUilail,  tliua  iimliwiti  the  machine  takn  an  abiiuritiriUy  lar^e  siiuiit 
muiant  MuLJproilucing  the  r^qnireil  extra  tor<|ti«  to  accelerate  the 
load.  Altoration  of  groupiug  of  the  aluint  cuila  on  ■  multipoUr 
motor  in  aiao  ailopioii  bjr  aooM  finua,  but  in  either  caaa  the  not 
raaiilt  i*  t»  obtain  Uw  NqaiNd  inermtaa  of  niupere  tuma  bv  an 
acldilioii  to  llip  uluiiil  current  taken  liy  the  inotor.  Seeing,  however, 
lhat  the  greatcat  trouble  will)  lifta  aiipplied  ftom  public  lighting 
niainn  iit  their  •f  ^t  i.  npy  to  caunc  tlurtuHtion  of  voltage  by  their 
ill  iii'iiu)  III!  il  iiiitm^  lit  the  instHnt  of  atariing,  it  ia  difticuli  to  see 
how  the  uliuni  vv  ithlin;;  cm  be  really  iw  aatiafartory  aa  a  proporly- 
l<>iiigiu'd  i-iini|  i'miil  wnijiiil  motor  arrangeijl  to  htive  iln  compound 
•oil«  cut  outnlWf  I  111'  [ini  <  >i  .»f  iMH'flrratiuK  is  nccoinpliahetl.  The 
.'.Mi  iiuiimling  nifn'i>  t:il..'  -  ilu  pluM'  nl  tlif  iut  section  of  the  atort- 
1i>g  n>«iKla))«.-e,  mi  tiic  ciuiiphratiun  of  tlio  controller  ia  more 
iuMginMT  UiMi  tORL  In  Ihii  caaa  the  iiion.-ttM>  in  anipcro  tiirnh  ia 
obtAiaa  by  au  alivniion  of  th*  munber  of  active  tutua,  while  the 
current  vuliio  rt-maius  tnichangcd.  In  wbichevarw^y  lfa«in«nM«d 
rxcitAtion  ix  obuiinvil.it  ii  eiir>ential  that  themagnattc  daoHlyintbc 
lirUl  ningnot  ohouKI  be  ki'pt  low.  ao  that  tli«  teiuporary  liMrMM  in 
excitation  alinll  b«>  lui  etVeotive  m  potwiblo  in  augmenting  the  field 
-irnnglh,  nm)  CiiTi«|iquently  the  stiutiMtf  tort|Ue,  ol  the  uuitor. 

When-  (  lii  iipiM  s*  la  »n  e»-.i  iitnil.  linnd-rope  gear  is  at  preaeni 
the  coiumoiK'tit  method  of  (yperntiiig  the  revpraisig  and  circitit- 
brv*kuig  switcliea.  It  usually  con!<i«ta  of  a  ■.imr,  or  Ii  >~  ilm  ot 
nicohaiiical  connection  betwct'ii  whml  t«  virlti:Jlv  tli,  liMidie  of  the 
awitcJ)  and  a  rope,  in  many  i-.in  s  the  roMrsin;;  :iiui  eircuit-break- 
ing  luaMMMia  arv  both  p«r(orued  bv  ttic  Muue  awucli,  but  there 
•W«WM  ta  he  » l«nilMiejr  to  aapant*  the  two  opmtiona.  Probablv 
tni*  MMM  fl«in  4he  fact  thu  with  thia  •rnuimmeni  ii  ia  poiisiblc  to 
Mfaft  mm*  etbcliTe  niearam  for  uiagncticaUjr  Uomng  mt  the 
inevitable  mc  at  the  <«»ta«ts.  \Mimi  ajpeeda  of  oumthan  100ft. 
V<  I  minute  are  ivqninsl  it  is  im>w  hecominK  nul  to  auprrsede  the 
iiuvhmiu  Al  hand  mpv  transmiMlea  hy  KB  eleeHMl  method,  in 
"lufli  the  iktlciKtini  iiicnOy  nisnt**  «  «viitch  in  the  cage.  \Vher»' 
thv  oAiji-  »w  lu-h  iiirtdiHl  i>  MMsl.  the  v^viicrjl  practK-c  n  to  avoid 
t  ikiii);  ihf  ikt'tiiHl  |>incrcin-uit  lii  the  cipi.  owing  to  the  pivbabilitiis 
ol  trout'if  wbcic  hiMvy  rlo\ible  c,i(-li?  id  r^■^]uircd.  .\n  independent 
cavuu  i'itnying  a  couiparativaJy  auukil  currant  t«  M  uto  Ula  caga, 
thia  onmiit  b^mg  u««d  to  euHiiw  the  o^niiqg  Hlanoida  of  th» 
power  awit^-hcs. 

JToRiMrly  the  Aiawwan  aatUiod  of  eMiainf  the  motor  to  provide 
iMthameaQjrth*  metiaa  narawfjf  to  evt  ent  iM  own  atartmg  resi*- 
t«i«o  waa  rrrj  modi  in  fiavour,  and  it  is  siUl  retained  b^  aome 
iuah«m.  owing  to  ita  iahewnt  Mraprni«a  of  prcveuting  the  motor 
K  tiii;  >t.iiti>i  .ii::un»t  »u  vi\trl,i:iJ.  Hml  al'^ithc  ri  rtaintT of  n definite 
U  ini;  t.iki  ii  l.i  v-iu  ini;  t!ie  >ti»rtiiig  n"«,»t,-\:K'o.  Illiaa«  howievfr, 
>ciMi.  iin>«!\u-k  tint,  uiili  >>,  (urUior  a-.:\;U:iry  apparas-.u  i» 
I'.iivti^visi.  u  1*  I'.r-,  <-*..irv  t*-,  4t  s-iriu'ii-'it  cnrriT.i  :o  start  the  ;!!■  tcr 
♦haUpa*!-  1-r^^ich  it  oti  tlie  t::>t  i-o:M*<-t  Hui.    l..n6.-.-i!  praotKc 

•  Ab»lt*.  t  ei  a  Pipej  r.  *!  befiiic  ihc  Nc^c^^Ue  W»l  i>«v  i  u  tbe 
iDelMuiiMi  «<4  K)n>uw*l  iu«yu»f«n  oa  March  ^'iiih. 


now  i^pean  to  tend  in  dM 


The  tfana  alemwl 


trieaDy  even'nfatn  hutd-nHM  Mattol  ii  nut 
dorixtg  the  praceta  of  aceela ration  it  nanal]j  obtained  by  means  of 
an  air  or  oil  daafa-pot.  To  a«ieid  the  nee  of  a  daab-poi,  some  makera 
nrlnpt  rtn  nlr-vano  geared  up  to  run  at  a  very  high  speed.  There 
iipjK'iirii,  however,  to  be  still  room  for  improvement,  as  all  methods 
ol  aluwl>  nifjvinp  contact  makers  nvpv  slni-f  are  more  dir'strurtivn 
than  inti'll^'ciit  hanrl  woikin^,'.  W  hm  i?i  ivant-id  is  a  quick  iiiove. 
tnpnt  from  one  stud  Co  t!ui  m-xt  mul  li  j.ruloiige.I  pause  on  each 
Uim\.  Kilt  an  intermittent  niotion  m-.t-n  tliii)  in  »Uva\.')  diAeoltta 
obtain  by  merhaniam  that  u  ait  oiH't;  ch«ap  ami  tuhable. 

In  the  early  days  of  electrically  driven  lifts  brake*  were  exclusively 
a  mechanical  matter,  attd  are  so  still  ia  uiaov  case*  where  baod- 
rapo  control  it  adaBtad.  VbHialMtriealaoBlroliaiiNdtitbNoiMi 
necaaMMty  to  lift  on  the  medmaienl  bnfce  mignetieallj,  thne  enmiw 
ing  that  when  cnmot  i»  "  off  "  the  brake  in  "  on,"  and  vice  versa. 
In  the  deeign  of  magtietically  lirtod  brakes  there  appeara  to  be  still 
room  for  iniprovoniont  in  tlie  direction  of  arranging  the  link-work 
HO  tliat  the  solenoid  has  a  considerably  greater  mochnnical  advan- 
lagf  n«,  the  bf'gnttiiiis  uf  tmvcl  '.h'lis  tit  lite  enA.  Mttijwnsat- 
iiiK  for  the  irihin^'iil  prop-ert.v  uf  tlin  soleaaiii  ihut  il'-  pull  i-  wijiikaai 
where  il  is  de&ictiblc  Dml  tlic  i,'Tcut«t&t  force  should  bt;  avm  iil>|i'. 

The  aupplewenting  or  r-jpl  icomcnt  of  tbe  inecliauietil  tiriif.!'  hy  k 
retarding  device  depeuduig  on  <<lMitromagnetic  action,  due  to  tbe 
motor  being  used  aa  a  dynamo,  is  a  h  \  D.  jpment  which  ia  groa'ing 
in  favour,  and  undonbtedly  further  changes  in  tbe  same  direction 
may  he  wqieoted  in  the  naar  frtonk  Tha  ipetB  that  such  a  daviea 
can  be  nuoe  moch  man  eneti  In  ite  aetiaiit  and  is  capable  of  mneh 
finer  adjustment  than  any  brake  depending  on  an  erratic  coofBcient 
of  solid  friction  are  strong  points  in  its  favour.    Where  only 
mechanical  braking  has  bcon  used,  the  writer  hM  seen  the  end  of 
the  motor  shaft  twisted  oS  by  the  action  of  the  momentum  of  tbe 
nnniture  combined  with  nn  r-vof'ssivf ly  snvr-re  jipplifaticn  of  tbe 
lijvijit'.    'i'Jiis  hiLtt  r  oil  riii:j?^riiri<v*  j>  ixlwiiys  liulile  tii  occur  ow  .ii^'  to 
■.!]•'  riii\ir!y  uf  the  mihur  of  llm  i'.ciitini;  iri'W  t*>  reduce  tlja  error  in 
si  .ppiiLi,'  at  tlin..'-,  l<j  ,1  luiniiuum,    rih  i.ii-al  brake  evidently  should 
U  »ui'U  liua  Un'  armature  will  b<i  cau»«d  to  dissipate  the  whole 
of  its  own  kinetic  energy  in  the  same  time  tluit  the  mechairieal 
broke  u  perbriiilng  a  similar  office  for  the  mecbanieal  paito 
of  the  mfitam,  thua  nlieving  tbe  uiotor  abaft  from  all  twiitiag 
strweei  no  mattar  how  qaiekly  the  stop^nx  may  be  dome.  HVhan 
piish-bntton  systams  are  in  tiie  the  range  of  c-nror  in  the  ilopping 
point  becomes  rather  an  important  matter.   Some  maken  provide 
two  additional  buttons  in  the  cage  to  enable  the  user  to  a^oat  ita 
po«ition  with  regard  to  the  tloor.    Whot  really  in  require^l  in  anch 
a  caae  ia  a  method  of  var;ying  tbe  braking  effeei  according  to  the 
load  la  the  aafn. 

Dl.SCI'^SlON. 

Mi.  CllUS.s  MMd  iic  (aiied  to  Soc  bow  ihont  tuol«r>  were  moCK  simple 
than  oompouad  inolora.  TbedittaBtIf  at  the  Hit  atteodaot  not  koowiof: 
the  exact  position  of  the  switeh  eantaota  was  dtu  to  design,  and  eould  br 

remedied  bv  makiri;,'  tho  distance  between  the  slops  rrcster  Thi  *i  -j!il 
allow  the  alt'.ntiaul  more  play  wliitii  stni>pii:K  Tht*  relay  cuTT-rnl  ^i:i* 
very  •ina]].  Aui  i  aiiiporr  on  a  J>H>  \  ^ilt  >  ircuii  was  all  that  wai  D««!de<i, 
and  tinn  .  iirrrnt  cui:).!  be  easily  deal:  with  liy  push  contact*.  There  wmbo 
need  to  rtucr&e  to  bring  Uie  cage  level  wilti  aay  floor ;  it  aboull  b«  quite 
eacr  ior  the  lift  to  be  made  to  stop  aeouiately  eooogh  for  molt  ] 

Mr.  SNELli  asked  Mr.  Hunt  if  be  bad  had  any  ezperieneel 
phase  and  single  pbaae  lift  woriin^-    Thrcv-pln**!  iiiJuetsoa  mf»tor«  i 
heiii|<  larKelr  used,  and  be  woald  Iiki  to  hear  uf  llif;r  pi>>n;bihuf i- 

Mr.  CL4TW0RTHY  asked  Mr.  Haat  bow  to  airaogn  lioui  awi^ea 
when  tba  claaranoe  between  the  bottom  of  the  cage  and  tbe  floor  wm  only 
about  |in.  Uow  wa*  a  lift  started  agaio  after  the  limit  switch  had  been 
knocked  oat 

Mr.  HIR^T  mentione.1  that  automatic  lifu  did  not  utuaUr  exceed 
I'JOd- per  minute,  arj  at  thi  «pee.l  wiull  have  onJyatroall  ^topping  error 
of  about  an  inch  e  i  h  way  Limit  ih.jck  j  it  switches  were  often  m 
inconvenient  pkcr*,  and  wetv,  iu  tsmm^imuat,  igcored  and  sot  kept  ia 
proper  working  order. 

Mr.  R.WKS  desired  to  know  ilany  difficaUj  wm  expariaoced  with  the 
insulation  and  the  conductors  of  the  flexible eaMai  awing  to  the  wiraa 
becoming  brittle  and  bn-akin*;  and  piercing  the  tlWlWnr 

Mr  t"ALCON.\B  asked  wuctber  there  was  ni'jre  waar  om  I 
cable  when  driven  by  a  aleeve  than  when  wound  on  *  dm-  The 
(trctehiiu  of  the  eaUe  woold  aot  aSact  a  ttaave^ivaai  iitL 

Mr.  BCftESB  BBOWH  did  neillfea  iha  yea  a(  I 
WON  ao  liable  to  ran  away. 

Mr.  Ul'ST.  In  reply,  agreed  with  Mr.  Croas  that  tb*  twitch  tiBnbto 
woatd  be  ar^tided  if  more  travel  were  allowed  between  the  e«atact».  Ia 
aoma  caaea  leas  than  i  ampere  at  '."00  «olu  woi  used  in  tii«  r*UTc:rra.t< 
and  he  had  heard  from  .Vmerican  »i>ure*i  that  a»  small  a  coimt  a*  , . 
ampeiewasu>«d.  Hc4>adaoCmaebsxp«cMoeaiathi««-pbaa*Iiiiwisrtiai^ 
Tbera  need  be  no  ngulotioo  ol  sfeed  other  than  M  tiarrtaf  WiihaaaA 
deataaeeat  the  botMn  of  a  lift  wen  iba  only  liaitiac  drrtee  laAw 
stopa  A  win  was  carried  to  the  liuiH  rwiiches  trora  tbe  reternag  ivitafe, 
andbrthisineaiu  thi;  Itmit  tir]tcb«<  could  be  c^s>*ed  iiui'le  tbe  cage.  Si««ia 
.iTiv;a^  wort  the  tr.T;l:nf  cable  mach  more  rapidly  tbaa  droa  wiiv<  s» 
Ittn  irx;  not  m~.'b  trouble  vith  the  fiexible  cable.  Bard  diawa  dczikk 
-  i&M  wv'liid  be  aa  advaoiage.  but  laaaiai^dsieei  wuas  woak  b«  tht  kaat 
tlthareenhlbe^ 
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[OsmpUad  by  E.  E.  FotmviKR  d'Alrb.] 

JT-mjiw.— 0.  liost'titwirli  wiitcs  a  "ciiti<|Uc  of  tlio  X-ray 
praUMD,"  in  whi<'li  he  takt*  the  view  that  tho  N  ray  |iheiio- 
mcna  arc  aotoaUjr  leen  by  the  normal  observer  (though  tliis 
has  lieen  cianied),  bllt  are  due  to  an  nnconscioOB  vuiuiiiaaUan 
of  amacular  praoeaaM.  U»  deacriboa  an  axperioMiat  in  this 
MMUolion  wUdi,  be  BMntaioa,  ereryoiio  can  poifonn  vitb 
eaae.  In  a  jtcrfuctly  datk  room  tlie  mnd  ia  Mid  bolore  (ho 
BjeiL  The  nngen;  will  than  be  aoen  Mack  on  a  badcgroond 
filled  vagiie  luminous  iniprestiona  such  as  arc  nlwayK  pro- 
■ent.  On  moving  the  Gugtrs,  their  inotiout  are  t>ecu.  The 
vi.sjoii  i.s,  mF  not  rail.  1>ul  due  to  aa  aiBQciatioDof  ideas 

wfaicil  ha.H  iiy  habit  liucome  irresistible, 

(O.  JlemBMB.  PAfrtMltcto  teUHMft.  Uatek  1«.  IMS.) 

}'!■  ■ liifrliii,  r.  Lan^uvin  cuters  doo|«'i  th  ui 
usual  into  the  connection  between  eieotric  charge  and  inertia. 
He  proceeds  from  the  IwHis  of  K.uiiniiinn  s  observation  that 
the  mass  of  the  electron  ia  purely  clccu "magnetic — i.t.,  that 
its  inertia  is  due  to  the  fact  that  a  change  in  its  motion 
uioditiei  the  energy  in  tho  suiTOiindin};  ether,  uod  Uierefore 
either  absorbs  or  emtta  eneiKy.  At  a  distance  from  ita  source 
an  electromagnetic  wave  contains  strictly  equal  amounta  of 
electric  ^nd  magnetic  energy.  This  equilibrium  on  only  be 
diaturbed  by  matter,  whieb  acta  aomewhat  lik«  a  eatalyaar  in 
eheniatiir*  Matter  aloM  can  ftvo  riao  to  ndiatieo.  The 
author  shoini  nathoiimtically  that  (he  Moelonljon  or  retarda- 
tion of  an  deotron  givea  two  to  a  ware  wblcfa  haa  all  the 
cliaractcriKtiVs  of  an  clectroin?ignetic  wave,  including  the 
•|ualit/  of  electric  anil  mai;netic  energy.  Convcisoly,  all 
i4diatii)ii  implies  change  "i  vfloeity  of  electron*  \\'lii>ir  in 
steady  motion,  the  electron  is  accompanied  by  a  "  wake  uf 
oli'otroni.kgnetic  energy,  but  this  energy  does  not  radiate  into 
iiiliiutti  space,  ft  is  coiist-anf.  anil  moves  with  the  electron. 
HcDCt  Ni  \v;<iii':i  tir-l  law  iif  munnn.  if  .ill  in.ittci  .  ,iii*ist.'s  of 
electron-i.  Iho  couiit^iiicy  oi  tho  inertia  of  m:>Uer  eiiun- 
eiateil  by  th»t  law  is  however,  not  universal.  It  fails 
when  the  vi-lncity  bcgitm  to  approach  that  of  light.  At 
that  very  high  velo:ity.  the  intrlia  increases  rapidly  with 
the  velocit}',  so  that  the  Ictnetic  energy  becomes  inHnite  when 
the  alcatnio  moves  with  the  vaJoeity  of  light.  This  contingem-y, 
hotvevor,  can  only  happen  oooOi  ainee  P.  Hertz  haa  proved 
that  aoeh  a  velo^Uy  must  have  eziatod  for  inflnilo  time  if  it 
otiata  at  all.  Ordinarily,  the  ononDr  roi]virod  to  change  the 
"mho"  of  a  alowiy  moviog  dactron  into  that  of  a  awiftly 
moving  oo«  ia  verjr  large  ooiii|Mrod  with  the  energy  radiated 
at  the  instant'  during  which  the  change  takes  place.  Henco 
tho  eoorgy  radiatcfl  can  be  neglected  in  ordinary  mechanic>^. 
Bnt  in  auy  system  of  mechanics  based  upon  electromagnetic 
theory,  tlio  velocity  of  light  mu»l  coiutantly  intervene. 

[I*.  l.AMar.viN,  Journal  dt  Phytiqnt,  Mareb,  190 ">  ] 

Tti'tHitm  nn  o  Cui-,<Hrf  M'trnl.  —A.  Beclerc  ha^s  teste*!  lliu 
thei  ;i|H'Utlc  \  jliie  of  i  inlii.iiii  applieil  externally.   He  finds 

itiitt  like  i'i»^j>  Liivi>  L'\;>ctly  the  sauwelTecl  an  iLowoi  a  "soft" 
Konlgen  ray  tub'',  at.  !  are  of  little  use  for  deep  seatc^l  atli  i 
tions.  Their  chief      .mtAgo  li«s  in  the  smallnes^  of  'he 
i.iti-.s  ri'iuii'  I.    A  r  fiiitm  pi  i'i>,u-.ilion  is  a  Vim!  cf  '■  [■i>i;ki't, 
edition   <>t'  an  .K-ray  tulie,  and  can  be  applied  in  places  where 
the  latter  could  not  find  room. 

(A.  UfeLKKB,  .irchiret  d  EUelricit^  Mtdkalt,  Uareh  ia,  190 j.] 


I  VfitfiM  if  HMtdric  Comkmt  ^  tibm.~k,  Broc*  and  Tor- 
drini  bwe  found  a  d^t  vBriatiaii  of  the  specific  inductive 
caiweity  of  gUss  at  high  freiiiicncies.  Tlicy  f  iind  .i  sli-ln 
decreaae  with  increasing  frequency,  but  were  unable  to  measurts 
it.  They  went  up  to  three  million  j  uriixls  )i<!i  6<  cond,  and 
u-iod  Leyden  jars.  Consistent  reiuft.'s  were  obtaiiieii  ou  putting 
into  the  formuliv  a  capacity  ninoimtiiii;  to  .ibout  U  (J7  times 
the  capacity  of  the  coodeiMer  for  ordinary  alternating  currents. 
[•oMu  aaA  Ttnamn,  OiMjrtss  Jbndus,  Ifanli     UOB. . 

7'»y(n.-vii/j..i  VI  f»/  K'l  dt  h-  II '(«'.  i  .'/;,  '  r'.  Lvi'tidt. — V.  Huseemi 
has,  with  Ike  help  of  a  modification  of  rieming'a  detector, 


dettu'mine<l  tho  tranB|>arenrie3  of  a  number  of  lii|iiids  for 
electromagnetic  waves.  He  finds  that  acid  solutions  strongly 
,il>vi:  li  the  wave*.  If  the  strength  of  the  penetrating  waves  in 
21  fur  a.ir,  it  u  \''>  fi>r  ]M-;r' ileum,  1"  for  benxinc,  \  'l  fw  elJier, 
T  for  distilled  water,  \  h  lo:  a  0-.'>  p.  i  r.  nt.  salt  solntion,  ami 
ioapprociable  for  concentrated  acids  or  sea  walttr. 

IV.  BcoEHd,  .Vmi-v  CimtMB,  Febroevy,  tINW.] 


Aim^litfrie  St«elrie^g.—4:i.  C.  Simpeon  give*  the  loantt*  of 
meaaQiiemieote  nmde  in  the  Lapp  villun  of  Karaaiok,  90O  miloa 
•outh  of  the  Koirth  Claps.  Ho  got  dally  cnrrca  of  tiie  potential 
gradient  extending  over  a  year,  and  also  mcasureil  the  dissipa- 
tion, ioniaation  and  amount  of  emanation.  He  coubl  not  traces 
the  slightest  intlueiu  e  "f  tlie  aurma.  The  pi (tential  gradient 
liad  a  maximum  at  'J  p.ui  Tin-  ilinsipaLiuu  wa-s  highest  at 
midda}'  in  the  summer  and  autumn.  I'or  atiy  given  wind 
strength  the  dissipation  is  a  linear  fmirtMn  of  the  ionisation. 
H'jtli  Imc.iiiu'  le!W  ill  the  e<ilil.     W'vh  l.iimi'lity,  the 

dissipation  faJIa  mpidly,  ami  tlie  r.ilio  oi  nogitive  Vi  positive 


^  SkebvM  TfUMf  ^ iUbdUf  pMiuilii»,~-H.  A.  Lorontr.  con- 
tilHMa  bb  theoretical  inveatigatiom  of  metallic  conduction, 
with  tpocial  nrferencoto  thermo-electric  effects,  lie  calculates 
the  heat  develo|ied  in  a  circuit  in  which  there  is  an  electric 

current  (,  nr  nither.  .sup|)osing  earh  eleiuctil  nf  tlie  wiie  I'l  lie 
kejj;  at  a  cutistant  t«tii|H'.raturp  liy  mean*  oi  uu  exleiiial 
reservoir  of  heat,  the  amouut  i.i  heat  that  is  trau&ferre<l  to 
such  a  reservoir  per  unit  time,  lie  considers  the  part  of  the 
eirciiir  lying  between  the  sections  who^e  position*  are  lU  tir 
mined  by  J  and  jn/.r.  The  work  done  ibniir,;  the  lime 
by  the  forces  acting  on  the  electrnn.s  in  this  '  lenient,  is  e>//. 
\Vi;  being  the  <|uantity  of  heat  traversing  a  section  per  unit 
time,  </  is  the  diflorenco  between  the  »iuantities  of 

heat  Icavira  the  element  at  one  end  and  entering  it  at  the 
other,  and  tho  prodnetioa  of  boat  ia  given  by 

This  ezprvMioQ  may  ^_e  divided  into  (bfoo  parte.  The  fint 
of  theee^  ^ 

is  the  Joulcaa  heat.    The  second, 

it  entirely  inde^«lont  of  the  cnmnt,  and  rapraamiti  the 
onlinaiy  oondoction  of  heat.  The  third  portion, 

,    mi  d  log  A  . 
*    8fft  .tr 

which  is  proportional  to  the  current  and  changes  its  sign  if  tho 
latter  is  revcrsotl,  leads  to  formula-  for  the  reltier  effect  and 
the  Thomson  effect.  For  the  former,  the  temperature  must  be 
supposed  to  be  uniform,  b«it  the  metal  to  vary.  The  Peltier 
dnct  ia  then  given  hy 

vbon  N  ia  the  donaitj  of  free  electrons.  The  author  next 
a«wmes  a  bomiogeneom  melat  and  a  gradient  ol  tomperatiuvi 
and  thus  obtaina  for  Kdrin'a  "  apoeilie  boat  of  dostr&ity "  tho 

expression 

2«T  (/  log  A  ' 
'i^  ' 

At  griiui  iry  lejuperatui-es  the  axpreasion  aT  r  is  x  lu '.  This 
enables  the  author  to  determine  the  leUtive  nomber  of  free 
electrons  in  various  metab  from  their  tbermO'eleotrieforeeb  by 
moana  of  the  equation 

log^J-OOOullF, 

F,  being  the  thermo  K.M.F.  fjr  1  U  i  ree  ditTereHee  of  tempa 
nature.    For  bismuth  and  ant  ui  u    ii   ;  ilio  comee  out  as  3  '. 
[H.  A.  Loaaais,  fWcMtiiafs  Amslsrilaia  Asaaetay,  Fetouiy  Si. 
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■LIOTRIOAL  BOOKS  AND  PUBUCATIONS. 

'•IwY.Vl.^mciKv''  FHnHng»nd  Pu^Hthint  CAUi.)  TUw4ll»mm$ 
"EirCTRICIAN"  SMIU*/  SlamiarJ  EUclrual  Wtrkt  alfrutnttHUUO^ 

"TBI  nxonuauB"  nJomoAL  tkasbi'  dimotow  am  wun 

BOOK.    fl»l»ertp«loB  prlo«  7i.  M,  ytittati  Wom  ^Ij^DMMkwIa  MV 

ifi  lot  neil  •iilUOB.   P«li)l«h«d  itaot  ll«t  }u>^j.    P''**  ISS 

'   ntanl0Hh»6i»UatiolU>e ClMTNiir  *iii> Hjuibi«.k » portfrMoo tppUMUMi. 
■AwSSbk  wm  m  KUCWBOAI.  LiaOKATOBT  *  TTI—  «00«.  Bt 
tlr.J.A.»iJmi»«.  ▼ol.l..iaH4.»«t.  port  III.  ^o'  "  "''K^illiJ" 

'vnAuiBVAn  evauR  nAMiwum  n  thxoxt  m  nuonOi 

clTRKXHTB.  Il«w  Kamoa.  B4  .  po.t  frw  Vol.  U.-TKl  OTIUBl.- 
TION  OP  INDUCn)  On«MireS.    ia»  SiL.  pa«t  fr»». 
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SPECIAL  NOTICE. 

MOW  RBADV^TaLLin.  cf -TBI  bMaasuui"(1.068  Mt«)i 
in  nroog  atoth.  Priw  111.  6iLj  poit  fraa.  Uk  6d.  Alio  raady,  O 
hlodins,  rrtaa  St.;  peat  (raa,  8>.  U. 

A  ooavlMB  aikaC  "TBb  lUonMtAB  "  (leTS-UXM)  oao  now  ba  nppUed 

 VhB 


(or 


•THE 


ELECTRIOUN"  8UPPL£MENm 
Br«>vxe.a. 

SapplemenU  unsed  from  time  to  lime  with  '  Tn  EuirniinA^ " 
«an  onl;  b«  supplied  UittU  with  thr  y^■^'■r  liuring  the  ciirreni  week  M 
poblicatioD.  After  that  dtt«  an  txtra  charge  is  made.  The  amoont  of 
i1  i.  charge  is  alwaja  printed  on  the  8nppl«i>eiit  at  the  time  ol  iime. 
Ihe  hall  vearlj  bo«nd  Volumai  oonwielwl  in  October  and  Aprii  contaiD 
allBB|Vl«aMrtipaMiiMiBilB|«Mr 


9^  fCecertcton. 

iMcal  jnnai  (MUUUki*  u  i  wmHt  :ni\ 
jWAy,  tt\H  HzpaM* ;  rott  Tn*,  ILi 


AllLtttiri  T*lmtlmt  U  SiUtcrMltm,  AthirHtimmh  tn/ »Av  Imdmu 
maittrt  It  h  mJdruitd  PiUMlktr,  "Thb  BtBemKUM,"  SalUhmrf 
etmft,  f1nt-U.,  L*mdt».  Cktfuu  ami  F.O.tt  h  irttitd"  Cmttt  <y  Ct. 
All  BMUrUi  fmmmnUaiUHl  It  ti  m^/dntitJ  it  Tfia  Zvmn  I'-'i'r 
ftr  trntrOtm  to  *'  Thb  ElbctricUN,"  tr  t—UMmf  fuatinu.  tt  it 
mtttmpmnlti  tf  mamu  mtd  addrtt$*fatwrlHrMtimmtttgmMA 


ff»  niUt*  mill  ke  tmttn  »f 


mm  k 


'  The  ELtcntlciAN  "  b  puilliktd  ntty  PrUtf  i 
it  tn  talt  M  lA*  nUJutn  MhtaHj  tn  Mim 
tkmkudtfmU  Mmntmitnj  «r  iirttl/rtm  At  Offieti  at  i 
MlilrtplMlBitliy— naSBtMforSubicriptiontto  "Thk  ELtCTBiaAli" 
are  M  under:—       Y«Al       HaIP-Ybab.     QrAiriE  1  Poit  fret, 
Diiit«d  KiBcdam  Ita.  od.   ...   il*.  M.    ...    tl  od.    \  ptnbic 

L  ML  J  is  adn 


roatal  VBlM 


.00.   -  l«i,eA 


//nr  K«;waw«  •/•"TBBKLBeniraAB" 


"Tut  ELtcTBiaAM "  fftri  tJutftifiMl adammtt**  f  A^urtbmt.  B !■ 
br  iBr  tha  largMt  tfnaUttoa  of  any  BnclUb  Blaetx1«al  papw,  iai 
abrenlBtM  an  aw  tha  World.   Tkit  tuutmtnt  U  g%*r»mUtJ. 

Advtrtiumtnt  Rmtti,         f»ra»Tiii  m  »pfH!»H»it  t*  tkt  PuMsktr. 

Tradi  Ad VtATISlM IHTS  imlmJtdftr  Ih4  umnt  itnu  mtut  ritk  tkt  Oft* 
Fini  Put  Tkurtday,  RtnnnUt  »/  'jy«W«r  aAitrrtwwgttW 
alUrtUui  I*  UandiHg  aJatrtuimenU  inimiilft  Wnffm 
AittrtUtmmU  kf  firtt  f»a  WUmuU$.  ^  _^  ,  

OrFMUAABBOWIBIUMM^itoCT^ 


THB  BLBOTBIG  SOIOB  OIB. 

An  intanMting  Paper  on  "  The  Future  of  the  Electrif  Auto- 
mobae"  wBB  ttemtiy  read  by  Mr.  T.  G.  Craiibers  befon  the 
Automohne  Clnb  of  Orwit  Britafn  and  Ireland.  In  sfrita  of 

ilio  title  of  his  r.ipi  i,  the  author  ilid  not,  however,  confine  hi* 
retnarks  to  the  future  l>ut  gitvo  a  Urief  historical  sketch  of  the 
eicctricalljr-proiMlIad  vehicle  and  alwi  mmmarised  it^  present 
^t.-itu8.  It  api>oar«  that  the  hark  ward  jodtMO  o{  the  electric 
iiiotor  ciir  industry  is  due  larj;oIy  to  fll-timed  and  badly* 
finiincc<l  vontiire.s,  and  that  these  nii-itakos  have  not  he«n 
peculiar  to  Lon«)oii,  bul  have  occurred  alnia^t  sirauluueoiialy 
in  Pkrfa  BBd  N«w  Yorir.  Unfortanately.  too  much  was 
expecte*! — and  demanded— of  motor  cars  driven  by  elec- 
tricity, it  having  been  proiwsed  to  employ  them  for  all  sort* 
ol  purposes  for  which  they  were  not  in  the  ieaat  suited.  So 
many  wonderful  thinga  had  been  perfomed  through  the 
agency  of  eteetrioity  t^t  ttatenMnti  n  to  its  poaibffitiM,  as 
far  iv  traction  waa  conc«rncil,  wure  rejidily  swallowed  hy  a 
gullible  public.  The  result  wa»  that  companies  were  Hoateii, 
expemiTO  patents  panKuod,  and  attempU  uade  to  ei'tsbli'di 
.III  industry,  with  an  entire  absence  of  data  and  long  before 
the  time  was  ripe.  Small  wonder  is  it,  then,  that  mat  ten 
have  come  to  their  jHcaeiit  pass.  However,  it  would  iooni  thit 
order  is  gndnalljr  being  evolved  out  of  chaos,  and  that,  given 
proper  mBittf{emeBt>  there  k  every  prmpertJl  e  brif^t  fotnre. 

.Vllegations  have  frcqnontly  been  made  that  the  electric  car 
are  not  reliable,  but  statistic^  jtrovo  that  quite  the  reverse  ii 
th<^  case.  Mr.  CdaMBERS  said  that  the  toUl  number  of 
involuntary  stope  of  oarriagca  dealt  with  during  «ix  months  at 
a  We«t-end  garage  was  only  61,  the  total  number  of  cirriage* 
miles  run  beint;  praclicHlly  100,000.  Thi^  h.  of  conrse,  an 
exceedingly  good  record,  but  it  does  not  include  the  stops 
caused  by  power  eduostion  :  it  is  asserted,  however,  that 
liii'.e  ii[  n  I  (iifficulty  at  all  ari^^s  frotn  this  cause,  especMly 
when  the  liuiilatioin  of  the  battery  arc  well  understood.  The 
author  saiil  very  little  indeed  alwut  te<-hTiici»l  details,  but  b-^ 
rii^tly  advooated  the  standardisation  of  accumulator  plates. 
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Ptrhtp*  he  in^ht  abo  luiT«  aliped  the  ■Umlafdintioa  oC  the 
niinbsr  nf  eelh  in  each  lMittoi7,  eo  (bftt  chnrKinft  Mtotioivi  may 

he  j>rovid<Hl  with  stamlard  np|vii;itii*  ii'?  fnr  as  [los-ilfilr. 

With  logaiil  to  the  future  of  the  rieciroraobile,  ihoro  is 
little  to  be  aaid  vxci|it  thai,  iiiil(»s  koriic  mndfi'fui  iiew 
bnttery  h  discovered,  it  cea  iiever  W  :i  touring  lar,  and  thai 
nntil  Ihen  to^rn  work  will  be  its  «n1\  sjthoro.  For  thi'«  latter 
j>urj)08c  it  htiwovor,  oMiinently  ilesirsble,  mid  has  iiti- 
douUodly  came  to  uny.  In  certain  tircum»umpc»  elcctrically- 
prbpelkd  datirery  vani  are  posrible  and  even  aaioiHnicfti,  but 
«•<•  sc;4r<-ely  think  that  very  sitIous  attention  will  be  given  to 
ibom.  Kur  rcrtain  sfM-ci-il  iihi'k,  siurh  ««  in  connection  with 
ambulance  v.m!^,  electricity  is  an  iiloul  m<itiv<>  power. 

A«  far  a*  ibc  greater  inil  o(  Mr.  CiiA^BKRK'  Paper  is  con> 
mmd,  wo  are  in  a<;rflemeiit  with  hrtii,  lint  therp  Rcems  to  he 
"■imt'thing  iin>.iti«factory  in  his  '■slioi  i  '  of  t\it\  ont  <>f  krcpin^ 
:tu  I'lw  trie  luiilfir  4-:ir.  lli'  cimsiWcra  tti<-  ciuto  of  an  .iiilnmobilc 
snchafl  mi]iht  Ik:  ^iiit»l>lc  fiiri  c|iluciiiga<iin);h'  horse  bioughain 
of  the  typo  iuhmI  by  medical  praclitionerf,  and  my  s  that  he  docs 
not  think  any  antomobile  of  to-day  eottld  be  let  out  to  snch  a 
customer  at  LL'.'«n  to  f3()0  a  year.  However,  he  forcseo*  the 
timOj  "  when  ilio  coat  of  iirndnction  is  lo\vcrc<l  by  biiil'linj: 
in  large  qtWntiticK,  and  when  stAniling  ensU  are  rodnecd 
by  the  number  of  e-ntTi.i;,'es  jiumgeil,"  ami  it  will  then  be 
pOcMblo  to  let  out  a  brougham  nt  £2-^0  ii  year  without 
ii  (liiviT.  As-uniinj:;  that  an  efficient  ilri\cr  may  in  time 
l>o  jirociirablo  ai  a  year,  he  arrives  at  4:3:26  a  year  as  the 
lowest  inclnsive  eoit  which  would  he  rammerativ*  to  the 
coitipaii'.  ^npptrinj;  the  can  iajjC".  H>'  thrn  a^ki  if  this  figure 
in  |jivS*ibilr.  t).  considcriti^;  all  the  aiivanlugCK  to  be  <lerive<l 
by  a  busincsis  or  professional  man;  we  aic  inrliocd  to 
think  that  it  is.  Mr.  Chamiikr.h  ooniidcra  the  matter  entirely 
from  the  point  of  view  of  the  oompany  whiefa  denres  to  let 
carri*pci<  out  '"m  liir»' — in  fiet,  of  tbi'  j'dV  master — nnd  ln' 
neglects  t^i  like  iiuo  account  thu  j^i^-iliili'v  of  a 
wishing  to  iios^ciw  a  carriage  of  bis  own,  I'^r  t!ii-  ici-nii  the 
Paper  is  mishHidiag,  for  it  might  ho  imagined  therefrom  that 
it  Is  impossible  to  have  the  use  of  «»  electric  carriage  for  les« 
than  ftboi;!  £:1  »  a  year.  Happily  thi."  is  by  no  moans  the  ease 
Major  l-^>\>'AKi>  F.  Oosi^eT,  an  enthusiast  for  the  electrically- 
driven  car,  hia  shown  na  his  eleetric  phaeton,  which  he  keeps 
in  first  claw  repair,  and  runs  at  a  mat  far  below  this  figure. 
Major  C!lt^>^^;l■'.s  vehicle  was  built  by  tlic!  London  Electro-Mobile 
SyttdrcaCa^  and  iae^I>ped  with  Hart  cells.  It^owncreH'imate^a 
year's  ex]>ense«  as  follows  :—Ke^lating  buttery,  ilSO;  renewing 
be«ring3,£>>.  re  painting,  £10:  renewing  tyres,  f.'O,  insurance^ 
;  and  i  n-it  of  running  (siy'i  JO  n^i^^^  pirr  ilay  —  tnii;^'lily  r.nOO 
miloK — on  the  of  (  milcti  per  unit,  i,7!>0  units  M  M. 

per  unit,  .£'22 :  total,  £8.5.  As  a  matter  of  fact,  Major  C>OR<iFrr 
ban  lieon  using  hin  car  for  nearly  a  year,  but  the  battery  does 
not  need  re  pl-iting,  the  boaringa  arc  i|uitc  good,  very  little 
|i«inting  is  nuedtnl,  the  tyreis  have  not  to  far  cost  more  than 
about  £&,  and  the  total  cost  of  repoin  of  all  sorts  was  amply 
covered  by  £10.  No  driver  is  required  :  a  boy  is  employed 
to  keep  the  carriage  cleaji,  aii  l  V-Ayir  (Iosset  flffiiiii*  that 
it  causes  a  minimum  of  tumble  ami  t«  entirely  sAii.fatutry 
in  every  tMpeet.  Another  )K>int  worthy  of  attention  is  that 
Mr.  CHAHBEHS  estimatea  tM  ooat  of  «leetrical  energy  at  l|d. 
per  unkv  wbenm  Hajer  Qorskt  pots  it  at  3d. 

It  may  be  adroitt<  d  tbjU  u  carrlai;^  which  is  on  hiiii  liaf  to 
do  much  more  work  than  that  quoted  above,  but  the  fact 
renuHSS  that  an  6leot»miob3e  cu  be  maintained  in  good  con- 
dition so  OS  to  give  excellent  service  for  a  much  smaller 
sum  than  that  mentioned  by  .Mr.  C'UAMr.KRf>.  Of  course 
It  may  ho  .aiigiMid  that  the  vehicle  whieh  ia  entitled  tor 


garage  privilegca  and  is  supplied  with  a  regular  driver, 
can  hardly  be  cnmjitutwl  with  the  private  car  such  u  Uiat 

..unci  Mij..;-  Ci.ssn,  Init  iIuk  is  not  the  point  that  we 
have  endeavuuruil  to  einpba&ii.c.  Tho  biisincfs  or  professional 
man  doe.H  not  want  the  •  of  a  garage,  and.  in  m.iny  cases 
not  even  of  a  driver:  for  him,  then,  the  electric  vehicle  is 
admirable,  and  we  trust  ihst  Mr.  CllAlinElt>  ligiire^  will  not 
have  a  deteireni  ellV'ct  upon  any  who  may  lie  thinkinj;  of 
pnrcliaiiing  clectiomobile^ 


OBITUARY. 

OllAkLKS  ALKXAK1>KK  tiEltHAItm. 

We  ro;;iet  to  lei'oiil  lii.-  T<  il!i  of  .\lr.  Cli  ii  I.  ^  !■  i 

•  inhnrdi,  .M.I.K.K.,  which  look  place  at  his  Uou  *  iit  l^iwUm 
Oi,  S  in  l  iy.  Mr.  (ierbardi  vr.\^  born  in  I"'.'!?,  and  has  l»efn 
f  i  nil.  ' t.  il  with  lele;,'rapbv  simc  lf.>:t,  when  be  entered  the 
i;.'I;,'i.ui  T>  l<'j;r;.;.li  S.  i  vie. .  In  lf.">(i  he  resigncij  this  np|ioinl- 
mont  to  enter  ttie  wrvice  cf  the  Kle<-tric  .V  International 
Telegraph  Co.,  which  he  left  in  to  join  the  Atlantic 

Telegraph  Co.  He  was  present  on  boaiil  the  United  StMcs 
Rteam  fiigate  "  Xi.igara  ~  at  the  attempts  to  lay  the  first 
Atlantic  cable  in  and  1>^.'>8,  ami  aUo  at  the  fmal  laying 
of  that  cable  in  l  ''5X,  when  he  was  attach«Hi  to  the  Newfound 
land  iitatioii  of  the  company  till  \<>9,  the  cable  being  then 
abandoned  as  nnworkable.  In  I6r>0  Mr.  Qerhardi  was 
appointed  by  the  Submarine  Telegiapb  Co.  a«  eiiperintcmdent 
of  their  ChMmel  Islands  cable,  and  later  oa  vm  pat  in  chorn, 
at  London,  of  the  Belgian,  Dutch  and  Qennan  cables.  Ho 
left  the  Submarine  Telegraph  Co.  iti  lP7f?,  being  appointed  In 
the  saini'  vtMi  unin  ii;'  ^  ■  if  •(!.  I'ir.  .  t  Sp:ui)«h  Telegraph  Co., 
which  liad  jusi  tlieu  l>een  ioiniei,  and  ho  continued  to 
manage  this  company  until  hia  ntirenent  frott  active  terviea^ 

with  ft  pension,  in  ll»02. 

Ml  i;cih:n.ii  I .  pii  .■.«ent. '1  his  compiiiy  at  the  International 
iViej^ttiph  Omferfiiees  of  London,  b'^'lt  ;  lierlin,  1>"*H.');  I'ariis 
1H90:  and  Ibulapesf,  I^Ofi.  He  became  a  Mi'mlK!ir  of  the 
Society  of  Tclegni])^  Kngineers  (now  the  Institution  of  F.lec 
tricttl  Engineens)  in  1^74.  In  Oclolier,  in!*.".  Her  .Majesty 
the  (^uceu-Kcgent  of  .*<pain  conferred  on  Mr.  CJerhardi  the 
Coraraandorship  of  the  Order  of  l»abel  la  Catolics. 

The  funeral  took  place  on  Wednesday  at  New  Soutbgate 
Cemetery,  and  was  attended  by  many  friends  and  representa- 
tives of  the  Post  OUico,  the  Oihle  Companies  with  which  the 
late  Mr.  Gerbardi  was  aiaoeiatod  for  so  many  yean,  and 
the  Teicttcaph  Cable  I.<Ddg|B.  He  hnves  a  widow  and  one  aon, 
who  i«  alreMy  wall  known  in  the  electrical  profesaioo. 

•Tfmx  nAii.Kv. 

Wc  hiiie  ai.si  tu  niiiimin.  c  the  lieaih  of  .Mr. -'obn  liaiky, 
which  occurre<l  <ju  March  'Oth,  after  a  conipiiratively  short 
illness.  By  t!u:  .Ii'lu.i^i:  Mr  l^»il<^y  another  link  with  the 
earliest  days  of  subiiiunni-  tL-lt^^i  iph_\  n  l.iok.'n.  .Mr.  li.iilcy 
was  born  in  London  on  July  24th,  it-Mi,  aud  wtu  ihuii,  ni  the 
time  of  his  death,  in  hiis  74th  year.  At  the  age  of  he 
entered  the  service  of  Messrs.  W.  Silver  «V  Co.,  of  Cornhill, 
where  he  remained  until  l.'>.'>7,  when  ho  wiw  appointed  to  the 
post  of  res^ident  manager  of  the  works  at  Siivertown,  which 
were  then  in  an  embryo  condition.  I'min  that  date  until  bis 
transfer  to  the  he>tdi|Uariers  in  Cannon  streett  in  October, 
1900,  he  remained  at  Siivertown.  The  growth  of  the  India 
Rnbher,  Outtn  Pareha  and  l^lrgranh  Works  was,  to  a  great 
extent,  dne  to  the  titeleaa  enei^gy  and  organising  ability  whidi 
Mr.  Bailey  possessed. 

In  the  year  1875  Mr.  Bailey  wxs  elected  as  an  Ast<.ciate 
Member  of  the  Council  of  the  Society  uf  Trlegraph  Engineers, 
in  the  progrc^  of  which  he  took  u  ;^ica°v  interest.  Hy  the 
rctirenieiit  and  death  of  Mr.  Hailey,  the  Hilvertown  Company 
have  lost  an  able  and  zealous  member  uf  their  slwti^  who  will 
hmg  be  kindly  raiRMnharad  by  nil  thoae  who  were  aaaooiated 
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witli  him.  His  unfailing  che^riness  and  good  nature,  which 
were  unaflected  by  stress  of  work,  together  wich  the  intimate 
knowledge  which  he  potiiessed  of  all  the  d<<t;til-i  ami  dilTicultieH 
whieb  murt  necenanly  unte  in  connection  with  a  lar^e  vauh 
liahlMnt^  nuMle  it  easy  and  pleasant  to  work  with  him.  Mr. 
Biiby  only  survived  tha  Ion  of  his  wife  by  a  few  wedn  and 
leavaa  a  family  of  four  aooa  and  i? «  danghten 


son  lOTEB  ON  A  PRIVATE  LlOHfllO  IHD 

POV£R  PLAHT.* 

■T  P.  T.  SUMCT. 

Thin  i'aper  U  ili".ol<  J  to  n  (lowription  of  l\:<'  I'lwlricul  Jrix  ini;  and 
hghting  of  n  lurife  niunlxT  of  plants,  fomicrlv  i>nlirely  nlwim  ilriven 
and  ga«-li(;bte(l.  no&rlv  all  workini^in  wet  and  •itvainy  situations,  and 
■eattcred  over  about  50  acres.  As  the  conditions  were  exceedingly 
admraa  to  the  iiaccc&sful  working  of  the  ordinaiy  alaetiiMl  ifiar  to 
ha  oMainad  10  years  ngo,  it  u  very  tatisbetoiy  to  know  that  neat 
of  Iho  Wil'lM^  motors  and  starting  gears  are  still  In  UM  and  doing 
nod  WOK.  The  cbauj;e  over  from  ateaui  and  gas  to  eleetiieity  has 
been  gaiiig  on  gradnall^.  the  old  engines  and  gaa  lightins  eomuig  in 
usefal  as  "  spana  "  mitil  sufficient  confidence  was  gained  to  dispense 
with  their  !iervic«s  and  depend  aotire^r  on  doeliioiti.  Becentbi 
however,  in  9ctnfi  large  ertanatona  that  na^ia  keen  maidai  alactiietqr 

ia  in  iiNfi  f  xrIiHn fly. 

A  inttti  ry  ijf  lu  cv litulrlcul  iiiiiUit'.l'iilHr  t  nili m  annJiaa  ittam  tit 
thi'  ^'rni  rutiiik;  Klasioti,  each  lioiicir  x^^tUTuting  steam  Kt  1501b.  pres- 
Kuro  pt  r  R<ninr<-  imii.  IiiiUit  tiii  driiuBlii  is  uit«d,  the  ingoing  air  being 
boated  by  pawing  through  tubes  in  the  uptake.  Sturievani  fans, 
drinn  bjril  n^.er  U  h^.  motorit,  .IrawtM  gaaaa  litom  this  suioke- 
hm  and  &ehaig<  them  through  cyelonea  to  taka  out  any  dust, 
niaaa  eyelones  abaorb  a  large  portion  of  the  power  of  the  fan 
motan,  but  are  necessary,  as  dust  could  not  be  aflowfld  to  blow 
about  where  there  arp  many  np«n  tanks  containing  water  nnA  other 
liquids.  Feed  water  is  pumped  by  three>tliraw  pnnip-i  dnvcn 
by  a  5  UP.  motor  throu(;h  a  Uoyle  heater  into  each  boikr;  an 
injector  is  also  pr()vi<l('d  as  a  spare.  Thia  riinse  of  boilers  is  lired 
by  three  men,  and  as  tlif  load  factor  of  the  buttery  is  about  7.'!  pi  r 
cent,,  the  three  men  are  k^pt  fa:rl,\  A  \  ;cr»is  Htoki  i  ir.  imu 

being  used  on  one  boiler,  ami  givci  still  In  lter  reAutt!)  than  tiring  l<y 
hand.  The  stfaiu  is  generated  at  a  cool  of  I2-(V4il.  per  l,nn()lb., 
slack  coal  being  naed.  The  generatmg  »tatioii  at  present  con- 
taina  two  WiUaaa  oompoaad  aqgiSM  ooupks]  to  ItlOkw.  gane- 
ralon,  two  WBaaa  ol  60kw.  each,  ^wo  uld  iype  I'aiaoaa  ttvbo 
aala  of  flflfeii;  and  ana  Fanons  turbo  of  flfiUtw.  edacity.  AU 
tha  genatatlBf  aata  exhaust  into  a  cdudenaar,  A»  atUMsphere, 
or  into  a  main  carrying  from  101b.  to  l.^lb.  pressure  per  square 
inch,  the  steam  being  carried  round  the  works  ana  used  for 
heating  mirpoB«<i.  Ah  the  demand  for  heating  steam  varies  very 
eoneiderably,  some  nf  the  engines  arc  made  Ui  exhaust  into  the  con- 
r,  it  cooling  water  is  availabh-.  nr.  failing;  this,  into  the  atmo- 
-«'.«?..  when  ihcre  is  niiJif  .iti  i;  i.nu;  into  tin.  back  pn-Hsurc 
BUdn  than  is  required.    .V.'<  ihem  i-.  (•  .u^nb  labli'  at  tiine», 

due  to  exhausting  into  ihc  atiuojipluTO,  a  iiuu  I'arxonH  '2.'>t>kw.  wt  ii» 
being  installed  to  work  at  from  lOlb.  to  lulb.  preMure  per  squar<' 
inabt  anhaneting  into  a  awarate  ewfiieo  eondaoaar.  Under  these 
chwrnnatanniw,  eoonoiny  of^atcam  is  not  of  (he  Ifaeat  imnortaace,  a« 
tba  beat  waited  by  the  engines  is  made  nee  of  alkerwana. 

Fig.  1  rapraaanta  eomparativo  tests  between  the  new  Bateims 
960kw.  set  and  a  laOkw.WiUans-Mather  A  Piatt  set.  A  camparison 
was  also  made  from  an  actual  run  of  both  types,  extending  over 
several  <layn,  the  steam  consumption  perkilowatt-hour  ranging  from 
nolli.  to  tj.'iUi.  Tlu  rc  IS  a  marked  ilifTerence  between  a  test  made 
with  (hi'  best  loati  for  a  machine  and  imf  made  on  an  actual  run 
whore  the  load  i-<  constantly  clianging  ;  thi-  !•!<  uni  coiiHiiniption 
at  ill  lowest,  when  the  Wlllans  .^etK  only  wire  winking  (with 
axliaust  to  utnioophere),  was  at>out  .'itilli.  of  steam  (ht  kiloNMilt  hour. 

The  kiud  of  load  that  the  t-ngiucs  were  dealing  with  ii«  kIiowii  I>\ 
Fif.  8.  Iha  pnUiahad  oaal  aaoauamtkiB  Hgnie  for  tha  City  and 
South  London  atat}oa—91IBlb.  par  kilowatt-hoar— doea  nokoouipars 
wen  with  the  5-91b.  of  coal  oonaomad  in  tha  praaent  ease.  It  ia  poe- 
aiida  that  the  eonditiana  of  wocking  in  tha  two  eaaaa  may  be  very 
dilfcreat.  Still,  it  ia  aatiafMtaty  to  know  that.  wMb  wgaid  to  aoal 
oonsoiuptioo,  thia  amaD  plant  can  eonpara  Toiy  laToarabiy  with 
some  of  the  larger  ones. 

Perhaps  the  inie-<tioii  of  actual  efliciency  of  the  machines  i*  nnt  so 
iiuportftjit  within  the  stope  of  tins  l'ii)ier  as  iheir  running:.  The 
^VlURI:'i  iiigincs  hiiM-  pro\eJ  rather  trvrihl.-^uMie  uinl  reqoire  a  lot 
of  attention,  thu  maintenance  charges  coming  out  very  high.  They 
frequently  required  taking  down  and  putting  together  again,  which 

*  Abxlrui-t  ft  a  PaiK-r  eatititJ  "  Some  Notes  on  the  Kunainc  Of  a  Private 
Ligbtiog  and  I  nn-rr  I'Urit.  re«d  before  the  Dublin  liOCal  SMtlan  ct  the 
InsUtntiMi  of  Klecirical  Knginecra  on  February  »iti. 


would  take  a  fitter  and  his  helper  two  weeks  to  do,  eostini;  sbosi 
iV>.  lOs  per  engine.  Occasionally  knocking  in  the  engine*  occurs, 
but  on  being  taken  down  nothing  «  rong  is  disoovered,  and  whcnjpui 
togetlit  i  .igjiiii  the  e!i:,-iri.  ^  «  .i k  pi  rfoctlv  well.  The  oil  connump 
Hon  IS  also  rather  n  large  item  coiupanHl  witli  that  of  Mnw  .  •.■!(  ; 
types  of  engines,  lhree.i|iiarter«  of  a  pint  of  cylinder  oil  being  i 
eveiyeight  hours  in  oaihoflht  IQOkw.  te*l^.' (ind  evirv  lunntliL. 
wabont  6  or  8  gallons  of  crank-chamber  oil  on  ik  nnt  .f  irniii 
frni  the  cylinders  coming  down  and  Moating  olf  tbo  crank  cb.«uU  r 
oH  It  not  noUoad.  Tba  Parsons  turliiMa  nvofan  UtUe  troakl^ 
ID  the  later  type  the  oil  bein^  eirculated  thnmRhflie  bearings  bt 
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means  of  a  pump.  Considering  that  the  apc«<l  of  the  Mtk*- 
machine  is  8,050  revs,  per  min.,  tba  ayelem  of  floating  the 
bearing  is  remarkably  snccessfnl,  and  a  great  intpmyament  ea 

the  older  types,  in  which  the  apparatus  consisted  of  a  wonn  ea 
the  spindle  engaging  in  a  womiwheel  with  41  to  I  reduction,  wbith 

drove  the  air-pump,  the  working  of  which  enuwd  a  conaidersWe 
knock  at  each  revohilioii  ot  the  wheel.  On  one  occa-tion,  the  hWUi 
having  beennu:-  JaninR  j,  a  coupling  between  the  turbo  ami  gene 
rator,  con.siKiing  utily  nf  a  lui.  square  spigot  working  in  a  sqnsr* 
hole,  wiis  sheared  off.    With  I'arsons  sets  the  we«r  of  the  com 


iiiia<»a7«si«titii  latsa't  ewn:s 

Via  9. 

mutator  ia  very  eousiderable,  due  to  the  great  sueed,  and  sparking 
is  ahnoit  inantable,  doe  to  the  changes  of  the  load,  although  ibi* 
brushes  are  adjusted  to  the  load  as  much  m  ]>o<ssible.  the 
sparking  ia  due  to  the  distortion  of  the  Hel.i  by  currents  (lowing  in 
the  armature,  an  arruugeinent  is  being  t'ltte.l"  fiir  preventing  this 
(Uxtortion  by  taking  Ihc  current  of  tlie  machine  nv.md  s  coil  inside 
the  (Hilc  faces,  so  that  the  mrn  nt  Howin*;  in  it  will  be  in  the 
oppoKitc  direction  to  that  in  the  armature,  the  current  in  tlw  SOil 
ncuualising  the  action  of  the  armature  on  the  field. 
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Tho  '"'•^        coupled  on  to         tu  '   hus  bara  nf  a 

Fermiui  low  torsion  switchboard,  this  BWitchboiird  hsviiig  been 
rccctu'.y  i:i^tiLllt-d  at  the  back  of  an  old  MatherA  I'lati  bon^i,  v.liich 
it  has  rcplAce-ii  The  Mntbor  ft  Piatt  board,  which  waa  deuKned 
about  1H89,  waa  rather  a  dangerous  arrmngamexit,  the  feeder*  being 
plugged  on  to  the  'bus  ban  and  the  caUes  at  the  Iwek  croeMU^  each 
Vttm  in  a  ver>'  i-iaky  nuuuter.  HotM  of  the  MtmiMJa  mn  very 
mar  At  sujiporiing  framee,  and  amfl  mctem  on  cm  owanoQ, 
canriDK  the  cables  at  the  baek  to  aatdi  in^  To  imilw  matt  en 
woTHs  some  energetic  tireman  tiurnad  dia  luaa  on  inrtiad  of  mlng 
the  sand  bucket*  provided. 

The  engines  in  the  etation  are  governed  by  two  types  of  KOveriiors, 
the  WillMis  having  "  centrifugal "  and  the  old  type  of  Parsons 
"  solenoid."  \a  tho  solenoid  governors  were  niueh  more  sensitive 
than  the  centrifugal,  the  I'orsons  lunchiiiM  took  up  pmctically  all 
th<>  variation  in  the  load  of  the  stntion.  This  csusud  ovcrluadinc 
fri-ijuently,  and  consoiiucntly  thi'  sensitiveness  of  the  governors  hiid 
tu  li*  iniuc'.'.i  by  shiftiiin  the  point  of  suspension  of  a  spiinK.  wliich 
resists  a  core  bcitig  drawn  into  tiic  solenoid  part  of  tho  governor. 
There  is  no  difficulty  in  running  the  twotyjies  of  cn^jincsin  parallel 
providing  that  the  governing  is  of  tho  sauio  typo.  The  guvernor  of 
UM9S0bw.FlnKiaaiaaftlMiMBdiilnic  lijrpa.  There  is  aleo  another 
one  Tonidttg  irilh  it,  wUdi  acta  on  a  trip  gwtr  and  ekwM  the  stop 
ndve  in  case  of  the  turbo  running  away.  At  Ant  Um  trip  gear 
came  out  occasionally,  but  this  never  happens  now,  and  it  runs  on 
continuously,  requirind  tio  ovrrbauling.  Perhaps  a  Kood  ihiun  in 
the  new  tvpus  would  be  to  have  n  second  oil  puiiip,  so  that  if  one 
pnuip  fnilc-i)  the  lu)<ricittion  would  still  go  on.  The  cost  of  uiaiii- 
teiianci'  lor  lurlw  s«  ts  RhoulJ  bo  very  liltk',  the  bi(y{esl  itcui,  per- 
haps, b.  111^;  ni'w  brushes  utul  the  renewal  of  the  conuuulnlor,  »«y, 
I'verv  (our  yo^r^^.  It  luay  lx<  siifely  ssid  that  the  cost  of  repairs  and 
oil  together  (or  thetu  is  not  <in«-Rixth  of  that  for  the  Williuis  engine*. 
Any  conunants  on  the  running  of  Mathar  and  FlatI  gtniHBlon  aia 
not  neccaiary,  as  no  complaint  ia  avtr  haaid  raneanfiiK  th«n. 

The  power  wiring  baa  beeo  done  chiefly  by  tho  staff  on  the 
works,  and  some  titne  ago  woe  earricd  out  with  lead-covered  and 
annonred  cables  fixed  by  means  of  teak  cleats.  Although  this  style 
of  wiring  gave  comparative  safety,  it  wo*  impossible  to  pull  the 
eaUes  quite  straight,  nnd  it  wtt-i  diflicult  to  IhmiJ  thc-in  i-.eHtly  romirl 
iharp  corners.  Mucli  o(  tin-  m  ii.i:iir''^l  ■.■•Mr  '.viih  lilii  r'iMiril-)  piu 
into  wood  trouu'hs  and  chmti  iI  w  ith  a  lenk  oni  tin-  niiuilli  r 
cables  boinj;  put  into  specially  heavy  pilch-pini-  runiii^'^.  l  or  the 
heavier  cables,  say  37  Ifi,  the  wo-nl  trouching  with  e  e.'it.H  i  \eiy  2fl. 
makes  a  very  good  job,  and  if  the  truuijhin;;  in  well  cnnleil  with  Khellac 
inside  to  keep  moisture  from  coming  through,  tlie  arrangement  has 
boan  found  to  atand  w«D  andMr  vary  dying  aoaditiona,  braided 
eaUea  oa)y  baiag  oaed.  Braided  cabM*  lum  Man  drawn  into  gal- 
vamsed  inm  Miowed  tubes,  but  the  drawiaR'in  part  ia  von  difflonlt 
with  cnUe*  of  ov«r  7,16.  There  is  a  great  tenwtation  to  tnread  lh(> 
pipe  littingK  over  the  cables  and  then  screw  tneni  up,  resulting  in 
the  cable*  being  twisted  and  badly  damaged. ' 

When  cables  conie  to  a  distribution  or  fuse  box,  thev  sliould  pre- 
ferably he  brought  into  it  direct  on  to  front  connecteii  switches  or 
fuses,  or,  if  back  connected,  should  be  brought  in  at  the  side  of  a 
frame  on  which  is  mounted  a  door,  hmged  horizontally,  and  carry- 
ing the  fuse  or  swit«h  gear,  so  that  the  back  eonneotions  are  acc«S' 
mM»f  aad  tha  tMm  oobuw  io  aad  iffiac  ont  atar  tho  mm  of  the 
Ungaa  DMd  iMTt  BO  ifaiek  ni  fham.  Cafwa  twaalad  into  aaUe  eyes 
(somelimea  badly)  have  l>een  known  to  (all  out  from  the  malting  or 
softening  of  the  solder.  No  weight  of  cable  should,  thoraiore,  be 
allowed  to  hang  on  a  oaUe  eye  into  which  it  ia  only  sweated.  I  n  a 
rmning  plant,  whar*  iO  much  depends  on  the  distributing  sysUfin, 
theae  small  details  are  of  more  importance  than  thought  by  tlmse 
who  daaign  small  electrical  gear,  ^inall  gear  n.s  sii|:iilii->l  ui  i^,' 
ordinary  way  by  niiiinifiictiirers  is  nsuall\  tim  linht  fi  r  the  u*ii>;e  it 
has  to  ]v;t  U|>  with.  .-M  reu.H.  ,Vi'..  ire  y.  ni  r^iU;.  [;iit  uliite  they  I'all- 
not  be  ti^'bleiiol  up  without  lakniK  otT  mucli  eoveruig.  Highly- 
polislied  hexagon  nuts,  etc.,  are  fixed  where  a  spanner  cannot  be  got 
on  them,  and  pliers  are  used  instead.  Urasennishera'  nets,  being 
«f  vKtima  iiMBt  do  not  unaUy  fit  ordinary  Whitworth  apanaara. 

Of  Um  vaiiona  typea  of  ftaaa*  tned,  the  switch  type  with  tba  pov^ 
eaUn  handle  npp^-ar*  ui  b«  the  bast.  The  hollow  handlea  abouM. 
bowerar,  bo  linelvuih  plMter  or  asbestos  ;  porcelain  hoiuUaa  with  no 
lining  are  oxtrcnicly  dangerous  to  anyone  putting  in  a  fuse  with  "  a 
^hoii, "  on  tlic  line,  as  the  arc  inside  the  handle  may  cause  it  to  burst 
auddenly.  The  damper  type'  of  fu»e  cannot  be  seen  when  blown, 
anil  in  the  hu  (,'er  si/ra  the  holders  are  burst,  (.'opper  wire  appears 
to  be  the  best  to  !i»e  fur  fu»e«  except  for  very  small  currents.  In 
tho  majority  <  f  sw  ilch  fuses  the  sprinig;  contacts  are  easily  bent,  and 
no  provision  it  made  to  prevent  the  fusifholder  front  falling  out  when 
tha  aontact  apiing*  are  bant. 

It  la  not  ntneh  good  to  arrange  the  top  hall  of  ft  motor  to  Kft  off 
in  a  Ikw  ■aeoDdi  and  And  that  it  takae  10  minatea  to  disconnect 
tiio  dimit.  Ihna  la  no  reason  why  the  shunt  oooaactions  should 
not  be  mado  antamatioally  whan  tka  top  is  pot  on,  aa  is  done  in 
aoma  moton<  There  is  a  gtaat  dittmine*  in  the  winding  of  ama- 
tniWi  aonw  being  very  vneh  meca  difflonlt  to  gal  a  coil  oat  of  than 


inhere.  Certainly  tie.  i.i-i  kind  is  the  "  former  "  wound  type  for 
repairing,  the  individual  coils  being  bouml  tri^eiher  very  hard. 
Some  luakers  of  armatures  nso  very  Jioft  cmiIk,  a.-id  not  only  does 
tho  insulation  get  rubbed  off  the  ^nres,  but  the  coil«  arc  vorj' 
difflonll  to  get  Into  tha  slots.  A  great  many  breakdowns  of  anna- 
turas  are  dve  to  the  wires  flying  out  at  the  commutator  end,  where 
they  ore  sweated  into  tha  ban.  They  dioald  alwa^  be  batuid 
down  with  piano  wire  binding,  or  eome  bolter  oonneotioB  nrovMed. 
Some  breokdowne  am  dne  to  eaialae*  handling  in  patting  the  anna- 
tiirr  s  into  the  eereaaeetbot  flils  can  only  be  expeetod  when  it  is  raeh 
a  diiVicnll  job  in  some  cases.  As  snniotimo*  the  Spindle*  of  inotom 
get  bent  ur  Jaina);ed,  it  i>  :i  trreat  advantage  to  have  the  coil 
mounted  on  a  sleeve  whu  h  oan  be  drawn  off  the  spindle.  .\  weak 
point  in  the  insulation  of  amiatiires  is  at  the  outer  end  of  the  coMi 
mutators,  as  there  is  generally  a  lliicknessof  mica  only  between  the 
end  of  the  commutator  and  tlie  spindle.  .\s  therx'  are  '204  motors 
in  use,  varying  from  |  h.p.  to  15  H.P.,  with  a  total  horse-power  of 
i.!toa,it  ipeokeweUfareleelrieBldiiTiagiffaeii  IteaBbeenidtlml 
under  the  worst  eonditioae  there  are  nraly  more  than  two  or  three 
armatures  tmder  repair.  Spare  arn}atnr<«  are  kept  for  all  motorii 
and  a  breakdown  causes  little  delay.  Tlio  majority  of  tho  motor* ' 
being  well  above  their  work,  breakdowns  from  overloa<iiug  ran^y 
occur.  There  is  no  serious  loss  in  efncieney  when  working  tinder 
fiUl  load,  and  with  small  motors  particularly  it  to  put. in  a' 
much  larger  motor  than  actually  requiroil,  as  ihU  la  akool  the  M)|y 
way  of  preventing  breakdowns  on  small  nmiors. 

■fhe  best  form  of  brush  gear  m  fniin  i  tu  be  the  parulh  1  iiiune 
arrangement  with  a  qirins  across  the  diagonal,  which  is  certaiidy 
bettor  than  the  gear  provided  with  «  leetangnlar  aiot  hole  in  whieii 


the  carbon  slides.  Unleas  ooosiderable  preasore  ie  pnt  on  tho. 
brushes,  they  are  liable  to  atielh  end  too  much  prowiilll  nenwe  gniet 
w  car  of  the  commutator,   Ifotorstarting  gear  ia,  patluqMi  One  «f 

the  tijo-^t  troublesome  arranf^ments— far  more  so  than  are  the 
iimtors.  The  tnakera  of  this  kind  of  gear  hijv.'  nr.t  bror.^^h".  ihcir 
branch  up  to  the  same  standard  as  the  motor  builder-.  Kesistanees 
,ire  seldom  properly  divided.  Insulation  from  the  frames  is  often 
nut  good,  and  generally  the  resistance  coils  are  not  heavy  enough 
to  stand  the  starting  current  long  enough.  The  starter*  adopted 
are  made  to  stand  the  starting  current  far  about  a  minnto  witnont 
injiuty,  ao  that  if  the  circuit-farMkar  or  fMe  goea  whUit  etertiiif  ,  the' 
motor  eea  he  etorted  again  wittuittt  waitinji  far  the  reilitaaee  to 
eodl  down.  The  ordinal y  man  does  not  think  of  wailing  for  cooling, 
and  this  often  results  in  the  burning  out  of  small  resistanct.^.  The 
asbestos  tubes  used  for  winding  the  coils  on  are  liable  tu  ^et  moist, 
and  when  wet  there  are  leakages  to  the  frame,  from  wbicli  bad 
shocks  are  to  be  had.  Many  of  the  handles  for  switches  luid  ^turt 
ing  levers  are  ridiculously  small,  and,  as  they  have  fiurlv  ro  iuh 
work  to  do.  should  be  ma<lc  much  heavier.  The  card 'vm-.d  type 
of  resintntices  used  were  very  unfortunate  in  breakdow  n -i.  mid  have 
nearly  all  hod  to  be  replaced  by  other  type*.  The  msuiotmg  inatO' 
rial  Mngpweoe  nhaorbed  metenw,  ertdck  eaneed  mnth  of  the 
trooUab  Bome  af IbeteeielenBee  eitp|gea»eio  Imiihted  wilHe  teid 
of  paper  tamdovar,  which  ignited  when  tbetarfetoBM  maMdop.' 

AO  motor  peaele  are  pronded  with  douhle<wle  nrttohoe,  hmek, 
and  an  ammeter  with  a  full-load  mark  on  it.  Tb»  ammeter  should 
be  of  the  dead'htot  t^^e*  And  is  a  great  advantage  at  storting,  show- 
ing if  aoytbinf  ie  wimg  with  tbe  motor  or  the  gear  driveii.  Itic 
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important  thut  all  connections  to  Htftrting  gear  sho;iM  b«  MCMslble 
from  tlie  front,  »n<\  thnt  the  starUirn  nwy  b«  ciiaiiKfd  4juickly.  The 
coiuplctc  piuic-l-  -liijiilil  i  r  c:j  IjbixI  in  n  rtiBe  to  keep  all  coutnct» 
flpan,  i  spttiftllythf  stivrting  contact^.  wliich,  when  dirty,  sometimois 
r-.-.i  thr  ;<reat<'t  part  of  the  resistance  out  at  om-  jnmp.  Coal  dust 
on  tile  «lBle»  \ms  somutimeti  cauRed  au  ore  belweou  two  teruiinuls. 

Tlie  cleat  svstem  of  wiring  for  light  hMbMB  Uwd  viUl  aaeeesH, 
ttod  although"  this  fortu  of  wiring  i»  not  lookod  upon  bToanhly  by 
tnif^»««M»  compraicB,  It  Im  tmnA  itwlf  up  lo  now  to  he  oo  siafe  as 
the  oUur  •ystema,  and  baa  cortautly  many  ad\ant«ge«.  Jt  con  be 
dene  very  nuulh ,  and  in  iu««h  kw  tin*,  rnfortunalcly,  porctilaiu 
tMoga  for  this  kind  of  \vorl<  ham  not  been  obtained,  and  variou* 
mfcif— hiftH  biivc  been  >i5cd  in  oonseqnencc.  .Tuntlion  oinl  crow- 
over  boxes  coijld  ho  niadc,  bnt  tlic  pricc-ti  are  prohibitive  for  small 
qaantitieB.  Tlu  rc  appears  to  be  »  Kood  f>|)*niny  for  manufacturer* 
to  lake  tliis  lualter  up,  ajid  ;ui  u\(i<ii»i\ e  us*  of  wiriu-j  on  purcvlain 
cleats  would  bo  likely  tn  \u'  made,  c^ptH^iolly  for  factoricb.  The 
accoiupanyini;  dinj^mni  (I'ig.  Hi  of  ft  fiioc  box  for  deat  witiog  givM 
an  itlra  of  how  sm-h  a  svsloni  as  llii-*  cimld  \m  tnnde  \«ry  reliable 
]u!  v\  L  t  .itvialious. 

iliu  rCftuU  of  expiirivace  witb  liBhtin;,'  of  lurge  areaa  broken  np 
with  eoliiiiiiM»j(iiaka,4kc.,bM  led  to  the  coochwioi'.  ;h;it  i^cnp.  of 
ioeandMcent  Iaiii]Mi  are  more  Monomical  to  run  im  I  n  i[uii  i-  ^  s- 
aitentiou  than  enclosed  arc  louip  lightin-;,  are  lamp*  being  always 
a  source  of  more  or  lt«»  trouble,  especially  in  Hteniny  pkefs. 
Perhaps  arc  laniiw  of  the  open  typo  may  bo  »ucten»fut  frr  :ti-«t-t 
lightint;,  but  for  mterior  li^'litiiig  on  210-voU  cn-cuit»  (u  ■  li  s-i.  i.  in 
the  lamp  are  «o  great  that  probably  a  new  tlirco-walt  inciuideBecnl 
huup  cuu  show  11-1  gootX  an  cfliciency  us  a  small  arc  lojup.  If  llie 
fgat  of  triiiiiuiug  and  maiul6iutuc«  atn  eouaidorcd,  Uie  coal  of  arc 
lamp  ligtatlnc  may  mm*  oiii  ta  luore  than  tlwt  of  tha  iiuwadeaeani. 


EUeUiaaDtlmlb. 


m  -BZOILLO'*  PLIHB  IBC  LIHP. 


In  view  of  the  attention  which  i»  uow  bttiug  ultroeted  by  the 
"flaine"  type  of  urc  lamp,  a  ngaii  kwNi  frmn  tha  Wwtoiiaatttr 
Eleotrieal  Testing  Luburutory  t«  of  eonndanUa 


Mtaa  li«uiU- 
pliolcal  c.p. 
kaclowd  Ai>-, 

(ami!. 
Uwa  llccr.i 
nberical  c  p.  u,i.i 
Vfm  An,  l<) 


Muttn  HMliit> 

1  as.'. 
"  KhidIIo  "  Ak' 
81 


}■•  ■HI 
With 


TO 

I'.  I  I, 


\Vi!bT>iiKt  i  Ku  Kt,f:i  I  an  (I 


WKbTniKtiKU  l-.t,f:i  ran  (I  Ti^ii\i.  r.Mn>B»Tia.ns. 
•(  M.  MC  anil  tli*  mt  at  Ifioo  tip.  «l  UfbCpn  konr  tei-Wiih 
iMBlihlML;  upeaaiclaiap,  f  j,ii.}"Kit«tl«"MtiiMB9>l«'«4. 

("ompurulivi'  imli  iVir  laudle  powi-r  uinl  >:(hcieiny  wvtv  made 
ou  ihjec  ditfti'int  ivpt*  of  hic  lamp*  uu  bthoif  of  the  Union 
Electric  Co.  Ona  waa  an  onUnary  op«n  type  lamp,  rated  at 
10  ftin)N>rp»  Aiid  fltt«d  with  a  poaitive  cored  rarbon  ana  a  negative 
stitid  Cart,'. II.  Thi' M-corid  wax  an  encloaad  Isutp,  nted  at  A  amperes, 
liMih  (Mil.iMis  l.i  .M^'  soil.?.  The  ihinl  lasnp  was  an  **Exc*lk>" 
iliiiiie  lamp  iiiii.lc  by  (lu-  I'liion  Company,  tati«d  at  H  amperes.  With 
rlit  lire  Ihivii  iil;  linrn'ontiilly,  aiid  iittml  vltli  KorU'EsceUorarbon-<, 
Nra.  lot -10.).  .\11  three  liimpa  were  provided  with  Alabo-itriue 
globfc!»,  and  the  amount  of  light  obRcurod  by  the  globe*  appeared  to 
br  tin;  s;iiup  ill  all  r;iF<  The  same  photiiijieur, Tight  ^Irtiidftrd  and 
imtiuiiiiiiti  weiv  iin d  tli!<)H;jhoul  and  the  ciinilitiotin  were,  llivre- 
fore,  about  m  fair  4Ui  voiUd  bv  ublttined.  la  tlie  following  tobies 
'leiRila  of  the  itiiu  a(«  giv«N. 


Opmaia. 

Baoloailaiii 

BmUo  aw. 

ISmui.  cored 

ISmm.  »>1id 

9roiu.  fllOM 

Negutiva  carbon  

I'inuu.  ;iolid 

13  „ 

Mean  current  in  ampere*  

irj>i 

«'i5 

H-7 

Ueas  preaiure  in  are  volte  . . 

441) 

77-6 

440 

Mean  couaumptiaQ  ijo  n-atts  \ 
(ahoot  iadoM)  i 

47no 

mo 

CaadU'foieer  betailt. 

AB^MovhcdaaeitaL 

Candle-power 

Open  arc. 

BnoloiMd  are.  ExoeUo  am. 

0 
10 
20 
SO 

40 

M 

CO 

W)   

w   

Mean  heau<ph«naaf  V.V. 
WatUparlLB-OF  


a • a       k  » 


«  4  4  4 


m 

■m 

600 

390 

.m 

760 

735 

•m 

tKK) 

iUO 

\jm 

790 

Mt 

1,880 

m 

410 

1,750 

m 

m 

1,7M> 

aM 

1,«M 

75 

1,5«0 

210 

80 

low 

astt 

07M 

MM 

o-»» 

Continuing,  the  report  «ay*  that  from  the  above  it  appears  that 
the  watta  per  mean  bemiapberieal  c«adl«-powar  i<»,  iu  the  caife  of  the 
"  F.\cello  °  ai'c  hunp,  only  37  S  par  cent,  of  that  obtained  with  the 
open  arc  and  IO  CS  per  cent,  of  thai  obtairHid  with  the  eucloised  ate. 

Both  %h<y  o]>f-n  nn'i  rnrloRrd  nre«  wei-e  eonxideri'd  ii"  reprrventativeii 
of  t;-.cir  cla?.H.  Ir  n  n^  Jiul  puNsili],-  lu  I,  st  the  "  K\i'fiio  "  liUiip 
iMlliLuii  (>lobeo,  u^  il^  i-iuulli  [vjncr  w;iir  tiitii  liiL;lj'.r  than  any  that 
cuuld  be  rheaaurt'J  t:i  "rif  pliutoijuur  rofjm.  inii  uii  the  auumption 
tiiat  the  globe  abituiLMi  tiiu  unxae  amoont  of  light  us  that  fitted  to  the 
open  arc,  the  menu  hemispherical aandlt'poirarwitlMnitghilMilMniM 
work  out  ut  about  2,300  c.p. 


nwpouD  MODiFiunoH  or  las  vbioiit  tuirr 

STSVn  n  DUHDBI. 

We  have  f.  c.  iu  il  from  Mr.  ll.Kichardiiou.Cily  clectiuaJ  ij-j^iuesr 
of  I  >und««,  a  descrijitiou  of  a  new  ayatew  of  cbargtug  for  ebctiioai 
energy  whioh  b*  pittpoaee  tointvoduee  in  that  dty.  m.  BiduiidHni 
any*  :— 

£A.  fla.  having'  been  Itund  to  be  the  average  standing  ofaaigM  pit  IdlB- 
watt  nHudBum  demand  in  Daodee,  and  the  average  manaiau  ilnaind 

per  oonsu  incr  biong  I  Skyt. ,  then  it  may  lie  assumed  that  the  tine  standing 
charge  for  u  maximnm  demand  of  I'-lkw.  is  £6-  icr  kilowatt.  Bol 
the  standi Dg  charge  per  !:ili>wa!t  ft  mnxinnjtti  drmsnrl  ificrea*Ni  with  i» 
IftiS  and  decreases  with  a  k"  (It  nnini  .Vv*-,  if  i  *luriil:nj,-  i  har,-.- 
per  kilowatt  in  and  (>  maximuii)  demand  in  kilowatts,  a  carve  mar 
ba  dnnm  ibOKlag  lha  onuncctka  faetwam  «  and  h.  This  enrra  ia  Hoand 
tobllowMM  law 

(*-4M4+l)^l.or«-S-(^.|j).flr«-«+(^lj)     .  il) 

Thvu  again,  let  c.-tota*  tic<t»  coDsumed  per  i|uartsr,  d=tuad  fMtor, 
<  -  inmtiing  voetf>  per  ui;.t  la  |ivqcc,  aad  ..  -price  pet  unit  in  |Haiee. 
(Prcllt  has  Dot  been  coDiiidered,  an  it       hr  »(ldrd  to  i'.. 

Now,  e  =  2.1{W'X./,  tliore  being  ■'..\\<'<  :.n:irt  per  .junrler,  add  •!  Hfing 
eqaai  to  rfl,lWt  i2\  or .-  ^  if  y  2. 11<0''  The  standiog  ohargen  chaiisei 
t9  any  pamlenlar  demand  would  be  i:a'>,  and  to  Ibis  mnal  be  addad  (he 
monlag  eaata  and  profit  |ier  unit  to  mako  up  Oia  ooal  f lolil}  at  e  nait*. 

(10 

Iho  i>riee  of  a.  unit  is,  tk«r«fot«h  ^  «rt-l-r,lrilUigifm.f,th*piiatiBpeni!Ch 
Now,  m^gnlng to  c  iii  valoeas  >!iven  in  eijoaiion  (3).  w«  baw 

■I  +  >•     M) .  or   4  f. 

Kroin  1;  Ihc  Mil;:.:  uf  in.iy  br  ^•rlt  li.r  miy  i  iliif  u;  '  and  then  the  i-rtt 
p«r  unit  for  any  maxinmnideuii^ndandlond'fnctoruuiy  U.  gotat  ftoui  . 

Asatn,  U  (he'eqwiian  i=^Lj^t  be  maltlpUad  by  «,  ibeo  tj 

-to<it+««,  or 
I  a  certain 

F( 

=  ('iO, 

value  of  li. 

Mr.  Richardi-on  repon-  i.n  hi  Committee  ititi  it  in  itDpraetie«bt< 
and  unsatisfactory  to  put  any  foriiiu  u  before  the  gcnrral  public,  babae 
gone  further  tain  lha  natter  and  has  woikad  not  a  set  of  inlilii.  mada  ^ 
in  Utile  pamphlet*,  "  which  can  let  any  eoainmer  instantlv  find  ont  O* 
correct  charge  per  unit  which  he  will  liavr  lv  pay.  All  he  has  to  ia  \t 
to  tflke  hib  known  ma-^iUnum  deinnnd  and  read  from  Iii.h  meter  hiv  total 
couiumpuon  in  twit*.  With  ib««e  two  fast*  befara  bin  be  i«i*t«  to  tk« 
table  wliieb  U  simpUelty  itself  and  looks  np  the  partleular  Km  which 


(i('^«)«60ab,  and  «M60ab/(«-«S    Haw,  by  Matt 
a,  an  unmadiat*  raltUeB  is  oMakadhitvNB  «  andb. 

?ot  e].smiilB,if  tha  ptIoebadiadatM,  pif  tuilt.thia  CBOM/ft— 
lO 'I  -3.1 and  <i  fs  got  fioan  (1),  ao  that  <  ia  enaily  dstimiiwd  wr  ai^ 
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dMlawith  bis  spMul  mAzimom  demand  utd  tluo  looks  down  thtooluino 
until  ht  oomcs  to  a  Agon  reptaaeaUng  hU  eoMumption  in  unit*  and  at 
this  point  ia  the  margin  of  the  tabl«  be  will  fini!  iht  price  he  has  io  pay  pw 
unit.  Tbu  t.iblEi  h&se  b«en  worked  out  for  diiTeivct  msximom  demands 
item  Ikw.  to  SWkw.,  and  alto  to  iaaliub  even  a  oonaimier  who  mi^  poa- 
rttyHd  «■  to  MM  Ma  matat  up  to  W  pw  oiot.  U  U»  f  wwMi 


COBRESPONDENCB. 

THE  LONDON  CX)TJNTT  OOUSTCIL  TRAMWAYS. 

TO  THR  XDITOR  OF  THE  ELErTRIcrAK. 
Sir:  Myattention  has  been  calledtoaciiculu  letter  which  has 
KeeniBsiiudl)}'  Miiist'<.Thom«aTilling(Ltd.),omnibusi)ropnetors, 
with  the  intention  of  exciting  oppowtion  to  the  prufioaal  con- 
tainetl  iti  the  C'Dinu  il  a  Tiuimvuvs  Bill  of  tlio  [jrcseut  Session 
for  the  construction  of  tiftinwLiys  owr  \\'<Mtiiiingter  Briil<;p. 
aluDg  the  \  ii'toiiu  Knih.uiknu'nt  .iini  over  iiUi'kfriiirs  ]iMil(4c>, 
to  connect  the  «XMtiiig  tr<ituvvu\  t<'itiiitu  iu  \\'e><tniiii'<ier 
Bridge-road  and  Blackfriani-road.  Tlie  letter  coiit;iiuB  the 
foliowitig  paragraph  ; — "  \"ou  can  safely  attirm  thai  tiuuo 
tramwiiys  aro  not  self-paying,  atid  that  a  better  service  can  be 
given  to  the  travelling  poblu  with  motor  onmibusea  by  private 
cnterpriM,  and  withoot  btlng  •  bunlen  to  tbe  mtM." 

Tiua  itatemcnt  is  to  mj  mind  likely  to  to  nriouily  miiloiid 
tbe  Houae  at  Commoni  n  ill  oonsideration  of  (be  Oomiciil'* 
mopoadbi  di»t  I  dam*  to  (iM^ui  «liMrtly  upon  joar  ■pwa  to 
hidiiato  whit  on  tbo  futa  cooMinitng  tbe  vmMm  «f  Die 
Gouaenii  ttmimyt.  Th«  Couooil'W  tmnwaje  h*ve  mm  the 
fint  year  that  it  acquired  control  of  any  Itnee  in  Landori*baeB 
entirvly  aelf-supporting,  uml  they  will  continue  to  bu  so. 
Even  during  the  yeara  when  the,  bnlk  of  the  tramways  south 
of  the  Thames  were  \ycin^  reconstructed  for  electrira]  traction, 
entirely  disorganising  the  ordinary  tniflic  fsoniu  of  tlu'  linc^i 
Ueiri^'  cloiHiil  altoj;ether;,  the  trannvnyH  uccount  h^s  never  been 
a  charge  Uj  the  extent  of  a  single  penny  upon  tho  iTitcs. 
On  tlie  rontriiry,  the  trAtnwuys  have  nlre^idy,  liurin,;;  lliL-  [lii-st 
eig:ht  yean<,  paiii  from  surplus  revenue  in  reduction  of  rattM, 
lift-er  the  piovision  of  interest  and  sinking  fund  charges,  a 
sum  of  over  i;3it>."<,00i>,  dividod  between  the  northern  und 
southern  aystcmis. 

Tllo  fbliowixig  detail^  as  tg  the  H|^icatiun  of  tin-  uiuooys 
reeeivsd  Iron  tlio  tramways  account  during  the  past  eight 
vettrs,  in  reapeot  ol  the  Couiidl'a  qntean  north  and  aoath 
of  the  TbMnoiii  indicnle  the  ebiohtle  iiMecur»;y  of  Ifoiin. 
Tilling  s  aftweilt 

Applied  ill  ndaMieii  el  lalsa.  <rna  *89e,000 

Amoant  pud  for  sinking  fund  ohanges  in  redaction  of  deht 
daring  tbe  same  period  i  nortbera  sjtXna,  which  hiw  l-ot- n 
in  Oooncil's  hamls  tor  jiipht  yeore,  £117,M4:  sontturn 
Kjiileati.  whioli  tilt::  hniMi  iii  CnancirK  band)  ''H  je&rF 

<S10,11>5 :  and  general,  £H.lf97)   3aA^ 

AaaantfaUlarlidanM«i««ilal   414^ 

ABMMinl  nl  aaUa  aamnadaitriietiitt,i«iMdl,ltaaifataid 

lor  the  fomhem  system   4.,   W.OilO 

Amouni  paiM  m  rktm  &nil  Uxi-s  ia  rsspssl  9l  the  aontlMm 

xVHtem  during  Ibc  [imI  ^iv  \ft»rH    <JO,0(K) 

Amoant  paid  in  reduction  uI  d<'bi  fr><n>  pnK:r>«-ds  of  sale  of 

horspri,  rolling  stock,  surplus  propcrtv,  Co.  ,   ri*l,220 

l>uring  the  four  yi  u)>  froiii  to  11H>3  the  4'<  miles  of 

iramwuys  north  of  the  river,  wliicb  uru  letued  by  the  Council, 
earned  ns  profit,  after  pajing  interest  and  sinking  fund  charges, 
XI 53,700  ;  while  the  24  miles  ou  the  oouth  side  of  the  Thatne^, 
worked  by  the  Council  itself,  during  the  same  peiio  i  pi  j 
videdf  after  paying  ooTTMpoudingcl I :u^;<  ',  theeiimof  £72,L)u(i. 

The  folknring  tactA  are  of  imiwruiucc  m  any  inatiiution  of  n 
«>in|Mt"WW  between  the  results  from  the  ■ystein  nortli  of  the 
Thames,  leaaad  to  n  eonpeny,  and  tbe  Unet'aonth  ol  the  river, 
worlted  by  the  OotUMH  itaeli  Hmn  UiMtraite  dm  adTuitiwH 
that  have  b««n  Mcnred  to  tbe  tiwrelUng  pablic.  and  the 
amelioration  of  tht^  conditinna  of  labour  of  the  tramways 
employes,  obtained  from  the  Council's  immediate  control  :-- 

1.  :jO0,OO0,00O  paswniprs  wai«  eanrled  at  half-penoy  farea,  as  oompared 
with  a  penny,  tb*  mtnimnm  tun  oa  tbe  north.  Tbia  repraseols  a  very 
eontiderable  money  vatae  to  the  travtlliBy  p jbUc  on  the  south  side  0! 
the  river. 

9.  Workmen's  can,  ruoning  up  to  h  a.m.,  have  been  instituted  with  a 
fare  of  Id.  lor  any  diatancc  for  a  elojle  iourney  on  the  ssiatinf  Unas,  aoA 
2d.  for  a  return  joomsy,  which  mtaai  a  v»r^  vsluable  boon  to  woihin 


In  addition,  all  oi^jht  cur  eori  ii  e    1i»m' beT) 


nainf;  ibe  Keatfaern  linea. 
etl«lil<>>1i"h 

S.  The  UonncU  has  eoneeded  to  its  employi^a  a  six  days'  week  und  a 
10-hours'  day,  whioh.  with  eertaia  ether  imptovemeots  ia  the  conditions 
of  labour,  represent  an  expenditure  heyoltd  tut  involvsd  undsc  this  head 
when  the  tramways  were  aeaolnd  at  ovf*  £i4MM0  a  year,  Tbia  enMitad 
ttie  KnntioR  of  oonditiona  el  lalear  wUeh  mm  eoosMond  oewwaiy  to 
saeure  efDeient  servleo. 

During  the  period  of  Nconatmetion  there  waa  a  dtHcieDey 
ia  the  aontbrtn  tnmi^e  aeeoonte  of  £i,i9Q  in  ]90S<8  wold 
of^SM  in  IMKU.  Tfaie  remit  wm  hrongbt  about  by  tbe 
Council  ipeying  intwaet  owl  abiMllg  fund  ofaatgci  of  £12,S0O  on 
expeiKlitan  laeurred  for  neoimtnietiaB  before  a  single  electric 
car  was  ran  on  the  lines  creating  thoae  cbiirge«.  Moi-cover, 
during  the  flivt-named  yeur  a  sum  of  £11,000  was  set  aside  out 
of  revenue  for  the  renewals  fund  for  the  horae  lines,  ^vhich 
wore,  at  the  time,  entirely  di»app«aring.  Th«  result  of  this 
wa-~  to  gi^e  to  the  fonneil  ,11-  an  iis.set  in  the  wjiy  of  .1  renewals 
reserve  Innd  a  sum  of  il.'iO.T.^O  .»t  the  ei initiicncfiuent  of 
eleetiieal  >vurkini:,  heiore  iiny  wcir  aiui  tear  h;iif  begun,  und 
the  ".lecouiit  deficiency"  is  thus  amply  covered  by  jtsscts 
more  than  eorre.sjiondini:  tlieroto. 

The  facts,  therefore,  ouiy  servo  ta  illustrate  the  soundness 
of  the  Council's  tramways  finance  policy.  In  regarding  thia 
aspect  of  the  Batter  I  soould  )ik<!  to  point  out  that,  contrary 
to  company  praetieOi  the  capital  ux|ienditure,  a  term  by  110 
means  elaatiaally  interpreted  by  the  Council,  ia  being  ateadily 
paid  off,  tad  tbo  tramway*  are  being  put  in  a  better  flnindal 
poaition  emy  yoar,  a  eoDitaatly-inereaaing  ann  being  available 
by  way  of  eurpiua  reoaifita.  In  other  wordat  a  leaaebold 
property  is  beil^  t*SfUfy  oonmrted  into  a  faeebold  one,  while 
a  company  undortaihaig  remains  a  perpetual  leeaehold.  The 
importance  of  this  point  cannot  be  over-estimated. 

As  the  period  of  recoustniction  |uK.se8  away  the  "account 
dehi.ieneies  '  will  entiu-'y  di^  ipp.'ar  iUnl  it  iv  ini|iortant  to 
note  that  the  jiccuuntH  for  the  present  year  «jiow  a  \  ery  sub- 
stjintial  surplus,  after  tbe  ixiyment  of  the  very  heavy  capital 
i;liari;eR  u\i:m  the  liues  that  have  been  rcconsttuctcd.  To  the 
iniputi.d  expert,  it  wouM  appear  that  the  ('iuini  il  hii<  sur- 
mounted thcdiihcultiesol  trattic  maiotenanco  ami  01  ini.'-atiDn 
during  the  trying  periwl  that  comes  in  the  hi.»tury  of  e\ery 
horse-propelled  tramway*  uudertaking  when  improved  wethoda 
of  traotioii  have  to  lie  applied  to  the  lines,  with  remarknlile 
success). 

In  criticising  Meissrs.  Tilliugs  letter  in  tbo  light  of  tbo 
actual  facts  I  «»u  oidr  think  that  they  are  not  iirepHi-cd  to 
rolynpOQ  the  eiiiciency  uf  the  mutoc  omnibus  service  m 
means  of  locomotion  in  fair  and  open  oompetition  with  the 
tramwi^saerTiQe.  Xeaanoiotbenrisoaeeount  fm-themotboda 
adopted  bf  IbMB  in  thtir  vndaavonr  to  Mtel  tbe  Conneil'a 
efforti  to  imprava  tte  laooBotioa  syitem  of  London  iu  the 
beat  intereito  «l  the  travelling  public.  Yours.  &:c.. 

.1.  Al.I.KX  ll  VKlil!, 

Chairman  of  t!i<  llii^hwayh  CommittCOi. 

Cuuuty  tiaJi,  .S|)ring  tiardens,  S  \\  ,  Murcli  "tl. 

UUiiTXiNG  DISCU^GH  EiFiJCTS. 
TO  Tiot  lorroR  of  wm  Kuumicux. 

S\it :  As  yon  publish,  from  time  to  time,  particidans  of  the 
gurprising  ofTects  of  lightning  discharge,  the  porforniiuite  uf 
such  a  c!isch,iri.;e  in  lioninenionlh  un  March  l.'ilh  last  may  be 
of  intere-il  to  Momo  of  \onr  render.'.  At  1:^0  p.m.  on  this 
riate  a  tlash  of  lightnint;  stnn  k  n  chimney  nt  a  himsc  in  the 
Kiefinion  1  i>iirk  ii.jud,  shattered  the  chimney  stack  and  g"i  on 
t'j  the  V,  iie  of  the  electric  lighting  installation.  This  in^t  dl.i 
tion  in  ronnei  ted  to  the  Kloctricity  .Supply  Company's  dialii- 
hutin:;  nuiinis.  vhich  are  triple-coneenm  .  Icad^hcathcd  cables 
drawn  into  stoneware  durts.  The  c.tble.s  are  ariiingcl  a^  usual 
with  the  outer  couductor  ncuiral,  ami  with  400  volts  between 
the  "inner"  and  "intermediate,"  the  supply  t«i  consumers 
being  at  200  volts.  The  neutral  comtuetor  it  dead  earthed  at 
the  transformer  chamber.  TiWyd*.  from  the  house  stiuck,  and 
the  lead  sheathing  of  the  cablea  is  daadi«Mibed  iu  each  draw 
box.  Iba  int**"**''^  atrook  ia  oonOMtod  batnoan  the  inner 
and  1 


Tba  dlMbnge  appau*  tobm  fcond  ite  way  to  earth  tbroimh 
tbt  nontral  eanb  at  tha  tnunlanMr  ebanfacfv  fai  ita  eonrse 
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bloving  all  Uio  diatribulin^  atiil  main  fu^ee  of  the  iDstallation 
•truck,  siMttairiztg  tha  Dorcolain  covera  witli  8uch  violence  that 
OM  pieoe  of  porMkin  oroke  a  window  some  yards  away,  an<l 
bloirtng  the  flMt-iron  Mrvico  foM  bn  to  The  aet«r, 

tOBiMCfd  OQ  the  pmnm  or  inner  nmt,  ma  tmnit  ont,  and 
the  netal  cover  twisted  out  of  ehapa,  whfle  the  iiicandeii''pnt 
Umpfl  were  ctirioiisly  afleeted.    In  one  caw  a  16  c.p.  lamp, 

han^ili;;  h\  ;i  letiglli  of  silli  '^^•x."  fiMin  the  ctiilin^,  had  ihrco 
fimull  lioIrB  u1>oui  Jill,  ilhiiaclci  burnt  tliii>ugli  ilie  glass  clo8« 
to  the  coll.u,  the  liitup  ^Inli.'  nut  liL'iiii,  burst,  but  the  fflass 
being  very  imu  h  iiln  keucd  all  "vi  r  tlin  iuside.  In  three 
lami>$  of  this  m-'t  ilhition  the  filatiicnth  \v  1 1  r  I  nakcn  into  short 
Icngth'i  aud  jij  oji  rt.  li  aguinst  the  ;jla>s  with  such  force  that 
many  of  the  j  ii  i  iH  iniln  rLiI  tu  tho  gl  i-  and  cannot  b«  shaken 
off.  All  other  installatiotui  within  a  rudius  of  43Uy(l8.  Ixtth 
Ctt  the  inner  and  intermediate  sides  of  the  distribution  system 
had  one  or  more  lamp*  affected  in  the  same  way,  but  in  no 
eaae  were  ell  the  banpeof  an  installation  damaged.  In  ■niv. 
bouM,  dSyda.  eimjr,  coniMcled  on  the  <^|»o«ite  aide  of  the 
thiW'wjre  ayaleu  to  the  one  itnisk,  a  porcahini  fme  fitting 
wae  favoken. 

.  There  ia  no  tign  of  the  lightn.ng  having  pierced  the  baola- 

tiOD  between  the  conductors  of  the  triple-concentric  cable  or 
of  having  jumped  acrocK  in  any  joint  box,  and  the  insulation 
remains  high.  Nor  was  there  any  interniption  of  the  supply 
by  the  blowing  of  traitsformcr  or  disslributin!?  cable  fusee.  No 
shunt  winding'.'  of  mct'T--  wfie  .inm.i^'fil  eM-ep:  that  in  the 
house  struck.    'riicM'  w.  ic  no  switrlicil  ■  ti  .nt  the  time 

in  atiy  of  the  iii^t.ilklion^  cifTocii'  1. 

The  chief  interest  in  these  occurrences  appears  to  me  to  lie 
in  the  airioua  Wl^  in  which  the  kmp  filaments  behaved.^ 
Youn,  iV-c,  KiwAR  Li.  Inhkau, 

The  Bonmemmith  &  Poole  Electricity  Supply  Co., 
]  Poumemontli,  .Xpril  "v 


PARLIAMENTARY  INTELLIGENCE. 


LONDON  £L£CTBIC  POW£B  BILLS. 

h'ridafi,  Miirfh 

The  hesririp'  of  th»  .Vdminislralivc  Coonty  o(  LobcIuk  IH.lr  r'; 
Eleetric  Puwer  Uill  win  rr  lumed. 

Mr.  C.  H.  W'OUIU.NUHAM.  one  •(  Om  KorouRb  Council  i>  w>ia«ik>es, 
MM  tarthat  aresn  examiDedlty  th*  Hm.  Bmn  Chartetts.  on  behalf  of  the 
TpCfoMm,  Id  hU  opinion  MuUata  ««rt  a  pamini:  faihion,  and  would 
very  likely  be  Bupcr»e<lp<]  by  km  tng,\a<!%  (or  driting  electric  Kvner«tor». 
He  did  not  think  (bat  cablet  were  less  liable  to  cUjirMiation  than 
ma^^hmfcy,  for  hi  hi«ciwn  experience  helt:k<1  had  to  rsplaMinttwyaanthe 
^  li.tti-  lit  u  mo^t  <'\|i<'it?i\<'  .Hjratetii  of  rulibi  r  i  .ili.««,  WiMimrBaoniUewd 
the  iiioart  up-io.iiatr  at  ttic  liine  lh«y  were  laid. 

Would  ;ou  m;  ii  u  iaapoMibk  lo  iwnwha—  aaiaa  that  will  to  (eataa. 
tead  hj  the  makers  for  30  yean?— I  do  not  knew. 

TheCHAUlMAN  :  Ouaranteed  do«a  not  mean  that  the  cabl»  w>!l 
lor  'id  ;ear«. 

Undvr  further  eros*  i»ifi:ninJillon  on  the  .jaciti-in  of  cspitul  cost  per 
kilowatt,  he  agreed  th.it  br  increasing  the  -t.  i^  nl  ilii<  irii;^  the  capital 
egat  was  decreased,  but  this  onl;  applied  up  to  a  certain  point.  A*  u 
nattMTOf  feat.h«ha44eikMda400k«.  siaaoa,  whiobooit  «8p«rUlo- 
watt  iar  th>  generating  ataaon.  aidodlng  maioa.  His  vieaa  mn  advanc 
1»  Hwnw  of  very  largo  grnnaliBg  alations  under  tlwaoadiUoni  |tafid)in( 
inlADloB. 

R«-*i»niin<'J  Slnci  ih*  promi^t^rs  tuid  statei  it  was  tbeii  imtnlion  to 
isii|>|ilj  ;hr  rliclrxiil  .uriyv  ir.m d  t uied,  h«  had  examined  Mr.  Mer/V 
eciioiatiDs  tu  a«c«(tatB  what  capilal  cost  had  been  allowed  (w  lb*  Inns 
(orming  machinerv,  and  eouM  only  tlud  a  mm  Which  ha  aaaaidcfed 
lotally  iiuuie<|nate  for  the  supply  Inicniled. 

in  answer  to  tba  Cwainima.  Mi.  WOBDIWGHAII  aaid  thai  his  fearof 
tlanger  from  the  larf*  ring  maina  waa  iangu  to  tlte  pablia  fram  expio 
•I  ^na  Kor  instance,  some  years  ago  a  very  vioknt  t-\|>1o8ion  occurred  in 
Miii.'ht  -ter  on  a  coinp«ratively  small  main.  \  (uttlt  occurred  which  ai 
fire  to  the  eible  ^juring,  aud  thu  gave  oft  a  hivh^y  intlammahlo  c»s. 
This  aas  foaad  :ti>  way  thioush  tlie  ground  inti]  a  ctllar.  and  \if\t\f. 
igaltea  aanted  an  expiniiian  which  mox^ii  a  very  beasy  ,ijDe  !>ljtircaM, 
and  did  otbei  damage  Tbanain  in  .lue^iion  «a!<  earrvingon^  S.0O0H.r. 
or  4,000  The  work  liad  be»n  rarm-a  oi.it  acordrng  lo  the  Hoard  •>( 
Trade  re« iilaliciin.  On  the  qtieslion  of  ("le  cron  jej  ,  jtiiiiliim  ul  th.' 
<tr>'.'(«  n«  to  mains,  he  thought  it  would  Ix'  exirenirU  itKoiivemrnI  to 
hate  any  fu>lh\'r  breikiiig  up  of  the  »;rf<'t9.  .\[  ihr  mme  time  it  was 
not  ini|Ma»ible. 

Ml.  O.  «i  UKI.l.,  electrical  riv^'infer  loi  the  Hatniiu ruimih  Bmouxh 
Coaanil,  txplamecl  some  of  li/Lr^-a  i<f  Mr.  04W>ion'<  table.  Tt'.e 
Baamtmuith  works  wnt  cuiik'.)  j>:  ji  a  iMoht  Hm  avsra^a  nr^;e  foi 
powar  »••  VHA.  mi  unit,  aad  the  work»  cmm  last  nar  w(i«  l-4>d,  Tb« 
capitei  eon  ptr  UkMaatt  waa  £40l 


Mr.  a.  r-.VYM:  S,  (■li:c-.[;cal  cnciii.xr  to  Ibe  SL  J'an  jrivs  |liiroui.-li  Cooixnl 
said  that  ttie  amuani  a«i  aside  the  relief  of  the  rates  cat  of  the  oni&s 
of  the  electrieal  uadertakini;  at  St  Pancraa  waa £10,000.  Thayalinida 
reaerre  fnnd  of  £30,000.  llie  revenue  last  year  from  power  nunaiiaail 
was  £4,666.  He  handed  in  a  table  showing  how  the  cosia  and  peioei  at 
St.  Pancraa  bad  decreased.  For  instance,  lb«  power  charge  had  decreased 
from  3d.  per  unit  to  Id.  per  unit.  The  demin  1  for  ponrr  inereaied 
hy  KKi  y^i  tnr.t.    mc*  the  pride  haJ  b^tn  dec:e>ast;d  hcni  '-'1  iht  unJt  !■> 

Id.  pet  tmit.  The  eoogsstim  at  tbaatnets  la  St.  Paoeraa,  as  far  as  ander 

^IfolV^MdMASoW.^^^w^'^*^^  Lmdon  Ilailway 

Co..  said  thai  company  generated  it-;  o'lvn  electricity  at  a  total  co«t  of 
0-67.id.  |>er  unit,  and  when  tlie  Kunton  e\t«aaion  was  opansd  be  antict 
patsd  this  wouH  ^-f  reilaeed  to  Ottll  l  Ho  failed  to  sp«  any  adTant:\(rf 
in  a  railway  coiiipivny  tsking  a  enpply  ^rocii  an  o'.itaide  c  imp'Ruy.  %■  4I: 
ountrol  would  be  lost  over  tba  gaoerating  station,  which  was  Ibe  heart  of 
theajrtsm.  TMamatbaaHmBotnaataihatiaawtf  enafaaita.  Tht 
acloai  wortti  aosta  wiva  0*4IBd. 

Mr.  FREEMAN,  K.C.,  addr«siiinR  the  Committee  on  beba'f  nf  V, 
local  authorities  alraady  meotioncd,  said  that  very  naich  the  r^ine  at.  m. 
mentB  a?  had  hi?cn  u-.'d  on  behalf  of  Ihi?  Hwlric  nupply  i  - impuiies  woold 
apply  lis  rotMrd  tt^ti  local  ixulhorilics.  with  the  cxcfijitlon  Cliat  the  Oon;- 
panies  were  liable  to  be  purchased  and  the  looat  autboiittes  were  no'.- 
f  ha  local  antltorttiae  regardad  tha  UU  aa  *«f]r  iaipartant  from  tiie  fact 
thai  Parilamant  bad  gi\-en  them  ttta  avtherltr  to  InTest  the  ratepayers 
money  to  the  extent  oi  JVJ  millions.    First  ft*  to  «onipetiti!ia,  he  i>  nau  ' 
out  that  in  no  a\l^^[\t^  iii-lanoe  had  a  company  Imen  »llo»'>-ii  Lv  ilic  l'..;>ir.. 
ftf  Tra(!e  !n  r mipi'ii-  with  a  I.-;aI  K-.th-jrity  lor  thg  supply  of  elecwjca. 
riirr^r.T  unil-r  n  .^jti^.^iurnt  iiriivi«li.niil  order.  Dor  had  any  piwer  com- 
pany t>s«n  aUuwtid  to  Eijpply  in  c^mpstitlon  with  a  borough  aoonctL 
FurliMr,  it  Itad  been  the  general  rule  in  past  years  t«  exslode  from  power 
acta  beal  anlhoriti«s  who  were  doing  their  duty,  and  only  to  gitc  the  power 
companva  wayleavr  to  lay  mains  in  n.-Jtr  to  ^ i:pply someone  on  the  other 
fiidp  in'  tho  ti;iwn-    lo  adopting  most  nf  tht;  ar^utnenla  pot  forrrard  by  Mr 
Neville  on  behalf  of  the  companies,  omiosei  also  gave  an  illostation  -A 
what  m'^bt  take  place  were  the  promoters' bill  to  b«  passed.  The  St  Maryie- 
bone  Borough  Council  had  been  authorised  to  spend  ne«rly£:!,0Ol>,Onn  upxi 
their  .•lactrioity  supply  undertaking,  and  the  Council  had  also  bouin^ 
itself  aot  lo  take  electricity  in  bulk,  should  sueb  a  supply  be  seeded, 
from  anyone  btit  tht  Mttiiiiv:'titsii  I'l.'clfle  Siijiply  Co.    Non,  -hould  the 
new  company  mana^^o   10  kill  the    MelrnpcjUtun  C->.  the  KaxyleboBe 
Borough  Gouiiieil  '«uuld  be  ai  ttMir  m^rey.    What  bad  to  be  eoaaidaiad 
was.  tVut  any  Iocs  which  was  likely  to  bj  incnrradlvlhalMal  antliarillaa 
through  the  operations  of  the  now  company  would  W« la  !•  bMfM  hf  alt 
the  rat<.>payers.  and  not  only  by  those  who  were  eonaniners  of  eiectneily 
Oealioi!  with  the  case  for  the  bill,  Mr.  Freaman  pointed  to  the  poasibUity 
of  applicatiotwi  1:.>  tlir  l  orapaiiy  in  fattire  ?es9i?>n8  (il  the  bill  were  passed! 
for  an  exten*iii:i  h!  ihi'  induKTi.i!        when  l.jrga  faetoriei  were  crecte-i 
in  tm  aon-indiuitial  area.    Ho  mimtitinr  I  that  than  was  no  endeaec 
thai  Hm (MbI  alaqWa an|nly  autbori tire  were  unable  to  gi*a  a  soral; 
iiii  iwaaonaWa  tsnns;  ntlther did  the  promoters  produoe any  witaeasaa  *na 
had  definitely  phidged  themselves  to  take  a  supply.  Farther,  as  to  the 
apply  of  eleelrical  onergy  to  railway  companies,  which  tlie  promMen 
anti  -irmtfil,  hf  :nHinUinf5  that  the  trend  of  modem  paiicy  'f  all  rit'.way 
coiiipanif  6  was  to  nianuf.icturo  everything  their  andertaknin  re.|iiiri>d. 
iDclndlngevenrollingsloek,itc.,aadiotheg«o«rationot«lectn«:ity  tbe 
tbiaganMai.  InlaattaUnitonvapmMAlasinEaslaadwhiefa  hadgoo* 
in  for  MMMa  taetieo.  had  anotod  tb^r  own  genetatiog  stations,  except 
the  North  Eaatam  llailway  Co.,  and  where,  then.  wa»  U  ■  I  ..  1  .-is   f  > 
promoters  in  this  direction  to  oome  from  ■    With  t*.;»rd  Uj  thi-  iii:»nri  , 
iiie  of  the  bi!«.  he  diJ  not  dispute  for  one  in  itneut  this  a»p««i  oi  ihe 
acheme,  but      ««.:,  i>ri  the  one  ttand,  a  so.iro'  of  >ttength  to  the  pro 
niotan,  aad,  on  the  other,  a  uMoaee  to  the  burougb  eooneils.  for  ihi 
ctm^  flMMIlial  jaailiBn  of  lha  imrpT  woold  enable  it  to  supply  at  a 
loiia  for  a  etrtain  potoil  in  otitr  to  kin  competition.  Tb«  borua^ 
councils  without  generating  .Italians  at  prf?f-Dt  «i-i-e  largely  iuteitatod  in 
the  pro«p«rily  of  the  companies  ia  their  districts,  and  the  rtTect  of  any 
ruinous  compttition  npon  thr  h^i^ir.i  .s.-i  of  the  compwiiet  wouMbe  fait  bj 
the  councils  when  iho  pcrio  i  fur  jinrchiXi  wi^  arrived  at   TberslCfc  an 
all  tbeee  gronnds  he  argued  Uimi  the  pufio^  ul  the  company's  hill  waold 
b«  pitejodieial  to  the  public  lotaract  geDarally  in  Londan. 

Mr.  BLKK.VBRBASSETT,  K.C.,  who  addressed  tba  Cocamittw 
behalf  of  the  \Vcstmin«t»r  City  (.  oundl.  laid  stress  npTtt  the  "laestkin  tb  <■ 
purchase  of  the  txistiOK  companies  and  the  bteakiu^  op  of  ^lr*l;l^  sl- 
rej,-ari|  t.»  th.'  fritter,  he  wa^  willing  lo  have  tht  liialterr^Mivd  »o  thi 
ttt'  iinit;  n  of  tlu  Board  of  Trade  01  ?i>me  other  aalhalift,  tan  1m  wa* 
of  tii«  opinion  (bat  no  »uch  powers  as  those  soogbt  slianM  W  gtaawd 
until  tba  wnoit  •(  tha  BsTal  Comaiaolaii  on  Laodoo  Traffic,  which  had 
bet  n  ^paoaUy  eimsidcriag  this  maltar.  had  been  iasoed.  No  ^rat  ea« 
of  public  nrfesnty  bad  been  made  out  with  regard  to  the  >upply  •t4 
energy  dirrtj  to  power  eotisuoif rs,  although, as  regards  the  supply  in  balk 
to  iiuthort>od  di«lribu1ors,  the  Westminster  Coooatt  bad  BO  objarUtOA. 

Mr.  JOUN  IRM.  Town  i.'i«rk  to  u>e  WeanainaHc City  foaaaii,  and 
Mr.  J.  BUADLt  V.  1  he  engineer,  gave  evidcAce  to  tU* aPset 

Mr  LEWIS  COWAHD.  K.C  .  for  the  LoaJoo  Coanly  Connctl.  br^ 
attention  ^<  the  prejudicial  effect  which  the  paming  of  tiie  bill  would  bav* 
UfonUie  wurity  of  theva.<l  uni' -d  ;Titrj?r  whifV.  thf  C  a-,ty  t'o-.n-:-;;  b« - 
loaned  to  llie  bcroogh  ctjanc;  I-  -\  n:.i;:r:  f  ip<.  iaI  Lirip--rt»r.i-  '  sh-~ 
London  Countv  Council  was  tbe  ijuc-'lioo  of  purehaee-  As  ss»o  asihf 
recotumendaiu'ni  of  1  iil  Qiiaa's  ranimillaa  aish  rrjari  10  balk  saw^y 
companies  wvie  known,  a  e.>nter«i.«e  waa  haid  of  ail  tta«  boroogb  tcmt  J 
Bcd  the  (."ir.;i;ly  Ccancil  with  ri>-ard  to  this  matter.  Suhsequ«»t)y  a  fci. 
wa}  tntt.xiuted  tv  the  London  CjooIv  Couocti  to  provide  Im  the  pon  hi« 
oi  bulk  iBMl;  cowpawss-  «eoerating  siattoos  wlmn  tiw  aatetad  i*« 
C«anif  oi  Londea.  hut  awjae  to  a  iMla  want  of  onanimW  aaMoctt  ic* 
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)>orou«h  couiu  nii  the  bid  did  not )  da<.  Sul»cijii«ntlr  another  conlcreiu-t 
WHS  holil,  and  in  I'.IUH  ft  new  bill  inlroduood  by  tha  Count;  Council 
dntlinK  with  the  tame  tubjvet,  but  tbv  OuTernuient  intcrv»n«d  and  uskad 
th--  rountyC  iiirifj;'  tu  w  itiihol;!  itii!iiirf1  tini-.l  a  nrn  bill  i!c>n''ns  with  (hp 
:iiiitlcr  hail  iniT.  irinT.iiLi'.ii  by  Ihe  Governn]';'U;  lUclf.  In  the  -en-ion-  u( 
11103  and  I'.iOl  the  Supply  ol  Klectricitv  liill  was  introduoed 

UovMnmaat,  but  in  how  «imi  it  m*  KbintaNA  b  

aenahut.  On  .(lie  tttt  ooouJon,  Mdm  Lord  WoivnlOB*!  OonMBhtw,  itie 
I.>4m<Ian  Cuuuljr  >'c<uTietl  hatl  Niicceciled  in  obtiiiniog  xubuMntiitlW  whitt  it 

luk«:d  (or.  tlld  III    Lijy  nUr  a  l  UlUiic  «ft(  insOrtOll  which  thownd  ft  (limtr 

oiitli*  ]iiiri  111  till- 1  Mivcir  iin'nt  to  help  thfi  local  »uthfiinti<«B  •ritli  rcjfftnl  to 
thiH  iiuiUir.  If-  i>ir  <  ii !  iiniotaccoi!.  tlitrvfore,  it  afipoftrcil  '.o  tin  Ijondon 
County  Counr.il  thut  tliv  propotnU  in  th*  proraotora'  bill  were  premaUue, 
haviu);  regard  to  the  cxisliog  conditioa  ol  III!  MlillllMW,  ■!>■  ba  ai|M 
the  Commit t««  to  rej«ct  the  bill  on  these  gromMb  vntll  tha  vhola  matter 
had  been  fin&IIj  settled  by  thf-  f):  vi  mTOenl- 

Mr.  W1LLUM8.  on  behalf  ul  th.-  Si-jnu-;  r-ur.,  ;t-h  C  :.un.,  J. 
the  liiitoiy  of  the  electric  supply  undertakiiiK  in  the  iuind*  oi  tliat  lioiiy, 
and  >tal>.d  that  their  rhatKca  wcm  ibn  loweiit  in  f^ondon  (or  power 
purpoai-*  and  oooipared  yvry  favourably  with  any  otiier  charges  (or 
clet'lric  I'ghtlnjt.  With  rc^nl  ta  the  promotcm'  evidence,  he  Mated  that 
it  waa  a  ciirinuD  (act  that  no  witncaies  had  been  called  OD  their  behalf 
from  ihv  We  I,<in«lon  dock  romrnniif ,  in  -vif.v  ,jf  iht  Fin  t  tli»l  us  emeO' 
liil  part  of  llnjji  E>  hcnie  wa^  u  iiottiitiAl  supi-lv  to  do  li.-i,  cLoaiji.  iVO.  He 
lhaiight  be  could  give  a  verv  Kojd  na-un  lot-  this  ~  namely,  that  moat  ol 
llwAMk  gonipMiias  had  thatar  o  in miiatlonx.  md  thataSera  dM  not 
want  snjr a8<ii9i«Me  frooi  the  cotniw-iv  in  anveHa.  thoM  dacha  that 
were  in  the  St>  pni-.t  ore*,  ho  maintained,  were  tb«  Irgilimato  cuBtomcrH 
of  the  Couuiil.  and  the  UDr«»tri«t<^d  «-oinp«tiUon  with  regard  to  p^>wer 
<:oulUlm'r^  ii»kvd  for  by  the  bill  woald  hav«  %  most  -rTion"  ffTe-t  i;p<!ii 
the  liorODKh  Council's  undfrtnkinti.  Tbi«  Ih;i-mui,:i  .  iiintil  hiij  mniu.-ti 
Krcat  •  xpcDSC  in  buying  out  a  oonipeny  vvhii.Ji  ii&<i  a  puvi^iou^vl  t>idu 
but  had  not  exercised  it,  and  tbv  Council  had  brought  the  UDdertaklng 
to  it  Huurisbio;;  condition 

Mr.  \V.  r.  v.  T.Mi'KI;.  Ll-jtiicil  .'--ir-iT,  i  ■  -.tir  Sl<.|iri-v  r..n<,ii>,.li 
CoiUK'il.  iitated  llni:  u\\  to 'ln'.i:  I'.'iiii  ii-ni  h.il  li.  im  .  \jifnil.  li  uj^m  iImmi 
uork«,  and  that  both  in  re^rd  tu  buiidiUHn  oiid  plant  tbeint  was  more 
than  avSeianl  to  «upply  iba  raqninni-ntit  of  the  boroorh  lor  some  jraan 
to  COilW.  Witneaa  liaadcd  in  a  tabi*  nhuwinK  how  the  pciata  in  Blapiuy 
bad  decsMMd.  Tha  eb«ga  for  power  was  a  Hat  mtaof  Id.  ^et  unit. 

Moiblni/.  April  ,7. 

At  Iho anamnctmeat ol pioceediiit; ^  on  Monday,  CuuiiMlctplaiiivd  tu 
(be  Comiiiittea  (wo  tatlei  miDh  bad  been  prcpurt-d  at  the  icijucst  of  the 
'chairnan,  one  by  the  promoiera  and  one  by  the  opposition.  The  objeai 
of  the  tablet  uoi  to  show  the  date  of  the  passing  of  the  viuiou&  powar 
r<:mpany  »  acti!,  the  area  ol  tooh  company,  the  l>Bt  of  oonpaniat  OC  loeal 
h.^nt-es  (upplyii;).'  At  the  lime  of  Ihe  ptifBing  of  the  ffflTftTl^tt  Aott, 
Olid  the  elfect  upon  iba  buMasBs  otiuioh  autborUiei. 

Mr.  TAPPER  ma  thm  Ipithar  anwatMiisad  Iff  Iba  Hon.  J.  D. 
FiUgerald.  UaimtdliaaouldiietaaphdBwhy.ittionaByortbaLoiidoo 

boroughs,  tlie  chnruT  for  \yM\r  lighting  wae  higher  thau  thiit  lor  private 
supply.  In  hii'  o  .  n  I  <roi.|.:i  .  bowever,  thin  won  not  the  oase.  He  did 
not  know  how  the  pnce  chaige<l  \>y  the  compinie'  in  I^ondon  'urini  irtJ 
with  those  charged  in  other  great  oiliet,  but  he  wnul  i  ji^rrtv-  wi  h  coin.s.  l 
that  thoae  in  Kdinborgh  nnd  Brighton  were  loai  c  than  in  Lonjor, 
Stepney  wa«  propoKing  tu  elect  a  new  generating  station  which  would 
cost  about  JL'J.iO.tHM)  whi--h  would  be  borrowed  from  the  London  Coonty 
Council.  In  the  exiRting  »tatioa  there  were  '2,T0uk«r.  M  f  ^%nt  and  MlDlher 
l.COlikw.  on  order. 

The  cai«  for  (he  West  Ham  CurpomtloD  was  then  taken. 

Mr.  W.J.  W  l.rr.LOCK,  eliiel  rrginccr  to  the  WtfX  Ham  Cornoration. 
said  tbrlr  iiiidi.:ig  ittaiii<n  wai>  on  the  river,  and  all  the  coal  wua  at 
present  tea  borne  The  Corporation  also  worked  ft  ajltao  of  municipal 
tramways.  There  had  been  ii  laree  ineiea»>  in  thadOttUd  (or  power  in 
the  borough  during  the  past  I'i  monllui,  and  a  new  generating  sUtirm 
ha<l  be«n  erected  in  con8e<|ueiiee.  The  capacity  ol  this  statJoii 
lii.ittKUiw.  oormal,  and  ttw  eii|tJtal  coet  of  the  generating  starlon  per 
UlvmH  np  t»  data  «M  <S0'6.  but  when  the  sutioa  was  eomplcted  this 
•fUm  tMlUd  be  ndaa«d  (O  tVi,  eomiiaring  with  the  t'H  n  per  kilowatt 
rAliiuftted  by  Mr.  Merz  In  three  ycaiB  the  output  of  electricity  for  |>ower 
purpusev  hod  doubled  itself,  and  the  Cfllinuited  liUrH  this  year  for  |<owcT 
piirptK^s  were  ron-iiderably  over  ;^.«)0,(H)^  unit*,  Tin  Inint  «nlc»  this 
year  were  c^timakd  at  ri,l»i>,ii'>»  uinti.  Thetotiei  .v  ik-  o nn'.-  during  the 
preaent  year  weie  <i1M'>d.  per  unit,  the  {iU\\  cutt  per  unit  sold  1  Old.,  and 
worlts  ooata  per  unit  geiiaratad  (VSIKL  Tfaa  laad'faator  at  pMiml  dm 
US'*  par  <m)t. ,  bat  If  (he  otitpni  were  innreasod  to  his  aaHmalea  Ihe  load- 
f^tt-jr  woi)l!f  i-f  cent  K-  did  not  think  that  by  inlO  any  powi^r 
c'lmpiiny  w  niil  li  il,  ,•  i  i  r  ni  r  Ue  ebeaper  than  the  Went  Hani  Ctu • 
puratioii  rtie  lowest  ehar^'e  for  power  purposes  wait  il  'Md.  |i«r  unit. 
Haveral  of  the  signatories  to  the  petition  in  favour  of  the  bill  reside)!  in 
West  Hum.  nnd  to  many  of  them  offer*  of  Id.  per  unit  and  under  had 
been  made,  hut  in  ^ome  eases  the  firm*  hadpninlied  to  put  down  their 
n.vn  phint,  or  did  noteare  to  take  out  their  euaUng  !iti>am  plant. 

Crof  '!  examined  liT  .Mr.  LIjOVD.  K.C. ;  There  were  steel  chimneys  at 
the  new  't.ktion.bnt  hehad  not  gone  into  the  question  of  how  much  lets  than 
£1^  per  kilowatt  Ihe  Station  would  have  c»iit  if  tbi'  (.<ia4on  HuildtnK 
Acta  did  n«t  anto.  Ra  did  iwl  hnov  •(  aiw  italton  to  Iiondmt  whieb 
was «i>  ebaap  aa  wis.  and  amad  that  fnm'n  (ha  pntmettM  eonld  araet 
a  Htiitlon  oil  theme  terraa  they  would  Imve  done  ninch  hotter  than  any. 
thing  hitherto  ac^-omplUbed  iu  London.  With  regard  to  the  price  charged 
(or  tramway  purpo?i-?,  this  had  not  yet  bi  en  arrived  at.  bocau  up  ;  -  tlif 
pci£<tnl  Diuiely  an  e.\|>eiluiental  figure  of  l  Od.  pt^r  unit  had  bt  i  .i.lnjiU  i 

Mi.  U.  L.  tiLAiN,  nwoaeBLoI  tliu  W«st  U«r«  Curpocation  Ttmniwayx, 
nM  U  «att.  aMinalad  that  .whan  tha  vhola  ayilim  vac  cawiriMid  Uia 


traffic  would  bt  aii.iiOO.OOO  passengers.  On  the  general  i]ue«tion  of  tha 
breaking  up  of  streets,  there  wa«  the  jioniibility  of  great  inoonvenienee  (o 
the  tramwuy  traOie. 

y\r.  MiiUTEN.  uJdresfiitg  th*  oomniittee  for  the  West  Ham  Corpoia- 
ti  JD,  cnr.tendgd  that  there  was  no  E-conomy  in  inorsasing  the  size  of  an 
(luaeitakuig  beyond  a  certain  liraiL  It  could  not  be  eifeotad  that  the 
Corporation  of  West  Ham  or  aqj  masiaipaUtr  mold  Kin  (hair  wwmnt 
to  the  promoters  supplying  io  tiMir  dItttM  to  iadlfidaal  power  cm- 
liners  There  would  liiti-!  bf  hanffrm!!*  of  application*  to  the  Board  of 
IraJe  by  ilie  promoter*  u.  siy  that  the  <  nrporatlon  was  unreasonably 
wal  lioiiLiiK  coneent  Thi'  Cnrporation  mtt«?  n|]pnHe  thorn  1>s«aii«c, 
once  tlie  Ci'iiifol  wni;  t;iven.  it  WM  given  for  all  tmio  The  cnmitany 
would,  at  Ihe  time  of  the  &pi'li.;itionB.  say  to  the  lioard  ol  Trade  that 
tbaj  «am  wiUiag  to  aupply  at  a  price  which  might  ba  batowoost  price, 
and  the  Board  o(  Trade  would  have  no  pMiible  lueaaa  of  flnding  out 
whether  this  woji  no  nr  not  The  CHinpsn)  '.hen  baviaiB  VWa|Vt  into  iba 
ilUtricI  could  hninniiiAti-ly  uf  ri-a^.c  thr  ]>ri;  •'.  Monaw  (ht  OaipentlnM 
would  be  liabU  to  their  costs  in  these  >ni|nirie«. 

The  CHAIRM4N  aihid  it  tha  oooMO*  given  wax  far  all  (ima. 

Mr.  FITZtiERALD  aaid  that  a  consent  would  maaa  a  aanaaM  to 
gop;'ly  in  W<:".t  Ham  for  all  time,  ev  r.  if  Ihe  apj^lication  «aa  only  far 
ou*:'  ciiEtiinie" 

Mr.  MOKIEN'  faifl  iht  I?riai-l  ol  Tiade  cnuLi  not  bind  th*  eompany  tj 
supply  at  any  particjliir  prii  ::. 

Ur.  FI TiiUKR.VLD  replied  that  th*  Board  ol  Trade  ooaild  grant  a  oon- 
aaot  to  tha  aooipaqr  aandiliamll j  eo  ito  Ml  miilng  (ha  pnaa  abova  a 
pilaa  bad    (ha  Boaid. 

Mr.  MORTEN'  said  tlukt  eveir  sai^o^ing  the  Itoard  of  Trade  bad  pomt 
under  the  bill  to  impose  coftditions,  which  he  maintained  it  had  nol, 
there  Teas  also  no  Bowihilltf  of  aw  miota  ooodiiiaii  b«inK  anioroad. 

T<  0  CH  viuiuSlaatodil  «faa  (mwitna  nwtod  (be  Bawtol  Tiwia 

Iu  Li  ttrms.  : 
Mr.  P[T/.<<KRAU> :  OartaiaJjT. 

The  CH  AlUM  AN  :  Then  too  win  aatan(  to  any  amendmant  of  (he  bOI 

ihul  wii;  make  thul  eluRr  ' 

.Mr  KIT/i;I:K\1,Ii  CLrtuin.v 

Mr.  MUiiTt:^N  conlioumg,  said  that  the  West  Ham  ('ji|iuratiuii 
strongly  objected  to  the  promoters  bring  exempted  from  the  building  bya- 
l«w«  as  they  were  the  authority  which  framed  the  bye-laws  in  West  Ham. 
If  the  promoters  were  not  liable  they  would  he  itble  to  inula  a  nuisanoo 
by  the  einissioD  o(  finoke,  <,(c  ,  and  in  fact  thev  wooM  ba  aMa  to  vnmv 
int«  she  b(irni;(.:h  lUul  In  wiLril  ihey  plea-ed  in  any  «f»y.  As  to  the 
br^nkniH'  vip  nf  sLri>*  t-«.  ihf  V**  <  .-t  H ii;ri  I'l  ir]:ini Ation  hiiii  atriiinway  syelcill 
and  onee  tbe  promoters  obiaioed  consent  to  supply  there,  they  would 
hava  to  lay  their  mains  nnduimalh  tha  tragiway  track  owing  to  (hau 
eoaaanters  possibly  being  on  diffefanl  aidaa  of  the  road  For  the  iooon* 
venienee  to  the  tramway  tralUe  thus  eauaed  there  would  hi  no  oompaa- 
Mtion  ;  all  the  oomimny  would  have  to  do  would  be  to  reinstate  th*  road. 
Oa  ail  (haaa  apatia)  grounds,  in  addition  to  thoaa  fnk  for  ward  by  o(har 
aiV«MMi,  haaikad  (ha  Committee  not  to  allow  (ha  UQ  to  ■»  larwwd. 

't'ufjitUttf,  Ai^nt  3. 

Mr  FOIibKS  L.VNKESTKU  addrt«!ied  the  Comaiiltee  for  the  ISorou^th 
uf  H^iii.  H,  pointed  out  tlmt  nm  one  siugl*  local  authority  ihrmigh. 
u>;t  tin  areK  iil  ihit  bill  li«d  Oorn"  [oi  '.>:krd  to  itU|>port  it  B:<  fir  iis  East 
H:uu  UBS  eoiKtrried  there  wer<»  only  two  large  works  -viz.,  the  Gas  Light 
,v  Coke  Go.  and  tha  London  Oooka  Co.- both  o(  whan  gmntod  (half 
own  cnrrent.  The  district  was  largely  a  working;  elaM  laafdaatial  one. 
with  very  little  demand  for  power,  the  '  ulk  of  the  supply  Ixing  for  light- 
inq  and  tramways.  But  if  at  any  Lim-  there  should  uri>e  u  larse  demand 
for  power  purposes  Kaat  Ham  otily  lieing  luirt!;.  hnllt  iip  m  -tne  present 
generating  station  of  tlie  Corporation  was  siiiy.l>  ~ui1  cient  t  <  meet  it  .'or 
many  yviu».  Counrel  then  ditensKed  at  some  length  toe  iguestion  uf 
picking  and  choosing  custonien  on  the  psvt  o(  tlie  promoUra,  and  the 
(act  that  there  was  no  obligation  to  supply  any  oonsiuner. 

Ihe  Hnn.  KV.\N  CH.\1!  FKUIS  aui4l  Ibe  promater-i  were  very  far  from 
auiuitUuK  I'^H.  b,  cauec  ihi-  I  K  i  lric  Lightmg  Aeti.  which  were  iiioor- 
porateii  in  the  bill,  tiiiiHwed  iin  obligation.  It  was  (be  inteotion  ol  (itu 
promoUrs  to  argue  that  they  were  bound  b|y  att.  IV  e(  tfat  KI«CtriO 
Lighting  i\et  of  IHH'J  to  give  a  supply. 

Mr.  FOilllK.S  LANKKSTiai  pointed  out  tlial  sec.  Il'  of  the  Klectric 
Lighting  Act  of  IbN'i  referred  to  preferential  charging,  and  not  to  cjm. 
piilsory  supply    Slc  27  of  the  Ele.  Irit-  Lightini?  f  Jur.spa  \ct  which 
dealt  with  eoinpnl^-nr.  --upply  had  befii  cni  ui.c  uf  th-  lull. 
Mr.  CBAi(TKRI^  said  clauu  SU  of  the  Act  of  IHli'i  was  another  eiauee 

whiah  ha  «md4  nilff .  aad  (Ut  «m  aabodiad  In  lha  Mil. 
Tba  CH.UR1MM :  Vary  van.  «•  wiU  laata  M  at  (ha«  fw  tha  fmM. 
Mr.  CLRAHB  pofOtad  nut  thai  tha  pnviaiMU  a(  daca*  no  woold  nut, 
OK  embo<Ile<l  in  th*  bill,  oonpal  Iba  pmOMtan  to  anpp^  aathoriacd 

dlslHhtJMrs 

M-  \V.  L  r I  LMANS,  electrical  eni:ine.  r  i  ^  the  Kast  llam  Corpora- 
tion, eaid  tiia  aieru^e  price  received  per  unit  sohl  vaa  I  'tl.i  includitw 
tianiways.  The  gtneraling  cost  waa  I^M.  par  WitH  total  (oata  S'tiM, 
per  unit,  and  the  capital  cost  per  kUrtimlt  was  £SS.  ImM  year  an 
ii1:>i>Iiit.'  |>i,  111  >;!  £1.M4  was  made. 

(  rnss  .  xnmini-a  by  Mr.  CHABTKftlS:  The  total  revenue  1 1  ■-  y.  iu  aai 
tH.'iliJ,  and  the  revenue  from  tramways  was  £<l,H73  The  price  per 
unit  for  tramways  was  l)d.  and  (or  public  lighting  'j-I3d.  per  iiuit. 

Mr.  MOliESitY  WHITE,  oo  behalf  of  the  Hackney  Borough  Council, 
addressed  the  Committee  prior  to  railing  e\  idence,  and  made  substiucially 
the  sami!  points  as  previous  counsel 

Mr  RPKKCF.B  BAWKS,  of  the  firm  Me'?r^  Rol*Ti  Hnniojond  A 
.■-nti.  mid  lie  was  respouBible,  on  behall  l;i  inn-.  (  r  t'li.  "Electrical 
Tiroes  "  Tabids  and  tioootds.  Uts  firm  had  deigned  the  U^ckoey  woriis, 
and  lhaia  wcn9  man  ol  bund  opon  arhldt  Uld4MWbw.  aonld  ba  hutalM 
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At  |u«MDt,  however,  onljr  3,7A2kvr.  were  iost&lled,  alUunigb  the  boiMhigf 
wer?  rap&ti!!;  of  holdiof;  r>.332kw.  Th«  capital  cost  of  the  station  >o  fnr 
waa  tli'l.-ir  .11  i'KH  p«r  kilowatt  When  lh«  liutldinRii  were  filled  up 
it  w*ii  »nticipKt«<t  that  thin  would  bi-rcdaccHi  to  £'iH.  Thf  total  cost  pe> 
unit  tvld  at  Hackney  «aa  the  lowest  id  LoadoD— vi;,,  l  U-td.  Hv  e«li- 
Mktcd  that  if  the}'  bought  curient  ficm  the  promoters  in  bulk  on  the 
tBiDB  of  the  estimates  in  the  bill,  it  would  have  cost  the  liorough  Council 
<l,0OO  more  to  have  bouKhl  the  »km«  i|(iantit)'  as  waa  K^nerated  last 
;reiir  than  it  actually  eo»t  tbr  Council.  On  the  other  hand,  if  Mr.  Men' 
L-arried  out  hi»  oHrr  t^  supply  Hactnvy  »ith  low.prT!»iiure  energy  on  ti.i- 
iwius  ol  hit  Mtimates.  he  had  calculated  that  the  prioe  which  the  pro- 

mnteiii  Ill  mill  I II.  ill  1 1  ptjiiin  llii  iiijil  uf  liaimlMiiiiliiiii-  a niilil  rnj| 

1w  0-lOM.  per  onit,  or  lets  &an  hi*  «Md  Utt.  FoUo«fa«  lb,  llna's 
example,  he  bud  prepMtd  ao  estiinat<^  of  what  he  Uioaght  «on1d  Im  ione 
in  lull),  and  the  cEargM  were  oa  followii :  -  Llght]D|!,  Ifd.  per  nnit ; 
public  liKhlioK  M.  per  unit;  unJ  |iower.  0  "I'M.  por  unit. 

Cruss-cxamiriL  l  I  y  Mi  PAGKT  :  He  coiil  l  ]u;tiiv  a  hi|;her  price  hciog 
charged  for  public  ligblui([  itj  the  thieo  lollowioi;  reaeons  :  There 
HM  no  tKwiHr  fMtar,  (S)  k  iUft  tinpiulagK  of  the  eocinwr  and 
•Mliimt  engbiecrs  tin*  VM  uiMn  up,  (it)  ihtM  «as  3  separate  HfiUm 

of  Inuinii  from  which  no  other  suppK  waa  given.  CbKfWfOt  cleetriuil 
ener^  in  London  were  somewhat  higher  than  in  the  pnfilMMIt  OWiBg  to 
the  hitfhrr  \-n-:c  uf  c  al  ttn.l  hi^^'.cr  co-'.  of  labour 

Mr.  (H.L  UB,  uu  .  !  Uk:  i:.--,. :.  touuty  Council,  oppMad  tiM  btll 

on  ^eneiiiJ  ;,iimn(l8,  ami  piul:i.uJariv  ai.  a  itKul  authority. 

Mr  COL-KTtiOilPBUUMItO,far'tbeUrtaaPlirtriciCoaiicUs  of  Wuod 
furd,  Leyluii  and  HutpiM,  mM  that  Um  mtlbod  of  th«  proiuotem  in 
de(lnia»,'  the  area  of  the  bill  had  been  npparently  to  take  a  pencil  and 
draw  on  a  map  u  line  to  show  what  coiitd  be  ac«omplirboJ  from  an 
cniiioccriDg  pouit  of  view  (roui  one  geneiuting  station.  Loyton  was  on  a 
different  footing;,  la-  believed,  tu  any  utber  local  uathority  opposing;  the 
bill.  In  u  bill  which  the  I.eytuii  I'rban  Dintrict  Council  promoted  hut 
year,  the  gan  rompanioii,  in  order  to  prevent  rute-aUM  OOOipetition, 
^urud  the  ineertion  oftbeUermondsey  cmuBe,  which,  id •IT*el,  bound  the 
Iwnl  RGthcritT  cflsjh  year  to  so  adjurii  its  charges  that  the  expcn  !:taie 
v.ouM  not  cii  teJ  [he  revenue  lor  tliat  period,  and  it  was  in  cocrjfciio:i 
with  theolause  in  the  pruent  bill  Unit  a  power  tuei  luifiht  apply  per 
cent,  of  hia  total  supply  from  the  new  comp«D«  tor  Ibe  purpose  of  lighting 
tliot  the  cfTuoS  of  the  BermoadiieT  clause  wotuil  b*  (elt.  All  pro«poct  of 
further  increasing  the  Uj^tiagiiiMRtakiiig  of  the  Lt'y  t  on  Oou  ncil  would  dis- 
appear so  for  as  large  pmnr  ooiMinnm  were  ooncemed.  and  tbe  methods 
by  which  the -elar^ie  power  eoRwmcrx  would  he  secured  tolhc'newcompnr.Y 
would  li.j  a-  ioilow*.  Knuwing  that  the  local  authority  wa*burden«d%  ji;:  ;li' 
Beiuiutiilii-.v  clauM  tils  new  cumpMiy  would  instiluta  a  rate-outtlog  war 
and.by  ciuotiotftbith  UtbolovdM  pniKvUflk  ttMyJuMrtha  laoalMilhO' 
rity  genented.wmildbeahKiliilljrMnabiof  Henrlngthc  eoiimiiMr,baaan«e 
ODce  the  kcal  authority  supplied  at  a  priea  which  was  '~*f  ttwil  fr*" 
expensc!)  they  ooold  be  restrained  by  injunction  under  the  BantOlldaey 
elaa?p  Thm  it  wa  -  mtliin  thr  rnaBonablc  bound  of  eommercitti 
|ii-i'-iti.Jil;>  ll::kt  l.'ir  (■l,_«ini: nl  unJ'-rtil. ldkI (in  l/i'ytoD  would  be  wi..kLueJ 
to  «uch  an  extent  that  under  clause  liu  of  their  bUi  the  promoters  could 
eooM  along  and  aajrt  "Ho*  aatk  du  vou  want  |of  ;««itiindMtali(n«," 
kn«wliie  otA  tlie  OouBtH  iMttU  be  practicallv  boaad  to  aatl  Thao. 
Iiaving  sNiurcd  the  undertaUllib  Ui*.p(ieta  woold  b«  totmntiiafci^  nuBttl. 
.iccordiiw  to  clantc  f».  to  the  prioM  oaaad  itt  the  IiairliNi  Blaotnc  Ligbt- 
iitg  Frovisiomil  Order. 

Mr  VK.Si;V  KS().\.  foi  Ihn  Siiiillnkark  Itcitouyh  r  ..riwl.  u 
iimilar  applicatiun.  The  SuulUwaik  undertaking,  be  itaid,  bad  not  been 
mmnkmixlj  raeeatsstul  one  in  tpiM  ol  Hmu  baring  baan  ootn^tition, 
wfiftb,  aaeoraing  to  tb«  prooolare,  wae  eooi  (or  the  daelrical  indusirj. 
As  a  matter  of  fact,  two  companies  supplied  over  pare  of  their  area  and 
uno  coui)>ai'.y  supplied  ovi  r  the  whole  of  tlic  area,  while  thv  Uoruugb 
Cuuiu  il  ulsu  ha«i  piiwi  r  «ri  ;'r.n'!o  r  [lortiuii  uf  the  ariM.  So  far  ux  tfo' 
iauniei]iul  un<b  i  ..1,  :!,  v,  .:  i .  n.;i  rr.xl,  thej  Lad  ju»t  tuiiaJ  the  .uiN  r 
and  were  now  uo.kiuj;  u  proiit,  and  it  did  sevm  particularly  hard 

that  now  that  they  hod  Kuocaadtd  in  yliM^g  tfaair  undertalttDc  on  a 
■omawhat  sound  Gnanctal  l>a«i*  ft  oaw  oompany  aboiiM  b«  allowed 
to  come  in  with  irniiifiriitivc  powers.  Apurl  from  the  i|ue!ition 
of  competition  I;  ■  w,,  omothcr  *?pci  t  of  the  ca^c  which  must  br  taken 
uitu  tK.count  Tiie  Committee  had  heard  much  about  a  possible  ai'<iuli<i. 
lion  of  the  Londuu  Kleeiric  Hupply  Curpn.  b^'  the  ptouiatera.  nhu  by 
thin  nicaD!<  would  ftain  the  right  to  <li»triiiut«  la  ihc  boroU^'h  an  W4II  us 
tiiplOy  in  bulk.  What  hi-  wisluid  t^  [loint  out  wa::  that  by  no  |jc9Bibl-j 
tnedn><  (.ouM  the  ('  >inmitie«  prevent  such  an  actiui^iiion  taking  pla;:L>  hy 
a  clause  in  the  bill.  .Vs  an  in.itacce  of  this,  he  pointed  to  ih"  :  itio  i.  il 
Ways  of  London,  which  had  been  amal^'aniateil  by  >tr.  Verk>'S.  I !  u  li  o:.r 
of  thcfc  coni|'*"'*3.  Ill  "  lid,  u  el■parn^■  Parllatr.cntury  comjwiny.  and 
aasucli  could  iKit  aiii,il;!aMiati'.  but  Mr  ^<■I^l■s  hud  got  over  the  'lifticolty 
by  forminga  liniil'  <)  liability  coinpany.  nliich  nc<|tilr<.d  the  nhares  of  tile 
tuba  railwajT  oompanivi'.  ami.  by  bailJin^  a  hw^e  (.'tneratiiig  station  at 
liol't-foad,  10  supply  iheni  all.  had  >u,T!<ci]i-J  in  »!»al;.:.\iaatlng  them 
without  any  ccii  <iil  fri.m  I'arliunifiil-  \vMtlicra>[if  i  t «(  the  coai|>elition 
l>oiiit  uf  vio.v  nil*  that,  in  view  of  ih  '  ni-.v  company  s<  :uriD„'  aiiyC  'ii- 
KuiiK'iA  ill  Southwaik.  the  Corpotatton  would  b«  iiQuud  lindu  ii.i  pm 
-loiitti  oiiKi  i.>  muiiitain  a  atriHoicnt  <|ttaMi(]ror  flaiA  Hi  lite  ^tau>lIt  to 
giic  a  i:t*iid  I  :<  ^iii'piy  (w  iai.'h  euOMiiiicrj  In  tbe  evnitof  •  Ucai.<iuwn 
of  the  big  igeiM'iMinx  sljilivii,  aiid  could  only  dcm  iiid  in  revenue  14s,  4i 
|i«r<|WirtLr. 

fPWjii>*i{iijyi  Jjwit  J. 
Ml.  BALFtll.'K  OllOWMl',  ou  UchaK  of  nine  electric  mppiy  eompanioi 
in  Londmo,  ankad  tbal  a  de&iiie  i>ial<^ueat  ahoutd  be  yiven  by  the  pro 
uiolaiO  M 10  the  acopa  of  their  bill  Siu.-«  the  bill  w»>  br.l  iiitroJuc  d 
ao  laMqr  moditiaations  bad  been  suggested  and  ptomUtd  that  at  preeent 
it  iraa  mll7  dilAeult  lo  btow       wei*  tin  jotentlona  «l  tbenNifoiw. 


Tbe  proposal  to  supply  public  lighting  bad  l>e«n  practically  droposd.  lh«e 
il  c<  rtairj  n)o,i;ticAil:.-ji  an  to  tin  Mipply  nf  Tsghi  to  power  users  W  Wee 
ma  lt',  aud  fiotii  wh.it  hiid  recently  hern  5aid  it  appeared  lliat  the  primsiy 
uujoct  of  the  nromutcn  wer  to  supply  authohsed  distributor  In  hail,  mi 
thai  it  waa  Oiuly  (ailing  success  in  this  direction  tliat  a  supply  voniiW 
given  to  iadivida&l  power  aonaumers.  The  i|ueKtion  of  the  oblimtias  te 
supply  had  also  been  discu<iied.  If  the  promoters  would  itat*  IMttlM 
only  wiahni  lo  supply  authorised  distributors  be  did  nnt  tUnktbsBifl 
w..;iil<l  l.f  V.  :,rih  t..l.'T:p,  h:;i1  tiilov  '.I '111  .nitlirTiK.:;,  a!  an^  ral^-,  •r^H 
prLiliai:'!;.  wi  lidmw  '.htMr  npptjcit !on  He  v.  .uM  alr.rj  lil.i-  ;.  '.uirn  i-  'iii- 
thlng  dflioite  about  thi  application  of  the  scale  oi  cli«iKrj>,  &»  sueb  lolix 
malKMl  wndd  malcrially  a^sitt  him  in  eandueiiii);  his  opposition. 

The  CHAIKUAH  thouKht  that  all  these  matters  oould  best  be  dis- 
cussed on  clauiea,  if  tl)«  Kill  should  reach  that  stage.  Be  oooM  assun 
the  opposition  that  it  wa»  the  intention  to  consider  very  carefully  tite 
clauiies,  but  In  th*  rtii  antlm?  ther  ittusl  take  the  bill  a*  it  atood.  Tht 
promoteril  h<id  1  eally  .titod  ilj^l  if'air.  patt'plthe  MU  voi  Melty'.lbiF 
wotild  do  anything  to  make  it  clear. 

Ifr.  VfigBY  KNOX,  wboafate  jartartv  te  tha  SoBikmABaM^ 
C<MnwilalMi«pni«nt*d  fight  otharhxal  aulboriHae.BndealMeteaii 
from  i<ich  in  support  of  hi*  case. 

Mr  A.  H.  SHAW,  electrical  engineer  to  the  llford  I'rban  VMA 
Council  handc  i  iti  a  taM.?  hr  w  ing  the  condition  of  lh,>;  C .■inicil'a  «3«- 
tricul  isijdeit.Jiiui'.  TliL  .>uil.n  .  ij.-;is  were  I  W.  pertm-t  ini  viorstiwlUy 
decreasing  .-lupiily  D/na  given  to  the  Tramways  oommittee  si  cut  ptiet. 
The  (Kiwcr  demand  was  vety  aunU,  Umm  iMing  only  tO  anoh  uoMQMW 
on  his  mains,  represaothlg  a  total  eanneotton  ot  900  U-t.  Tbnwgboet 
th<-  dist  vict  lliorci  was  only  (iOO  11  1.  of  machinery  in  pri. ate  wotkf.  anl 
hall  of  it  Mir  rlriven  electrically. 

Mr  C.  t'.  MclNNKS.  eleetrlcal  eHgiim':  to  (Jrs'.cfr  iid  Corppn»it<in.  Vr. 
J.  1>  PKMBRR.  clcclrii«l  cii,Mu-n  t,..  the  hitif  -rd  l  itaij  District 
Council,  aud  Mr.  J.  TOMLINbO^  l.iuh,  blEiUi«;il  engineer  lo  tbe  Wiaj- 
bledon  I'rban  Uistrict  Coimcil.  also  gave  evidence  willingard  to  Uieii 
respective  undertakings. 

Mr.  PUlLir  DlWSO.V  gave  evidence  as  lo  the  cost  to  the  acal 
authorities  ot  lir.^M-  rr.d  nnd  Dartford  if  the  company  wero  iti  La;,  u  m»ia 
to  supply  ill  tbose  two  places  The  cost  of  a  duplicate  tn^ii  frum  the 
Greenwich  power  station  to  GraTeaend  wonld  be  £.3<<.0<Kl  and  tbe  trans- 
forming sub  station  £4.000,  making  a  total  of  £l-i.«)00.  I' pan  this  the 
(•ravosood  Corporation  would  have  to  guarantee  'M  per  ovut ,  or  £f.Ut^ 
which  waK  more  than  the  total  co«t  of  gcuvration  lost  year  At  Dartlorf 
the  amount  lo  he  lamnti  f  l  kmuI  1  h-'  !.'5,00l).  which  was  abjul  the  s»ni« 
a!i  the  total  g.'toT  ,Uui;  .-osts  last  vciir. 

Cross-examined :  lie  bad  assumed  lis  miles  of  mains  for  GraTe«:ii4 
which  waatba  ihartait  motei.  If  both  Dartford  and  Oraresiend  Uoka 
supply,  two  mtu  of  malna  would  not  be  necessary,  but  the  guarantoe  oa 
one  set  would  lie  more  than  the  actual  coat  of  generation  of  the  t*o 
authorities  combined. 

^f^  VKSI'V  KNON,  in  aJiJresf  ing  the  Committee  on  liohdU  of  a  nuiulicr 
:oitliorit.e-  -  111  ide"  ilii;  ( '  1  u.n'.y  of  London,  anxed  that  in  tbe  event  of 
the  bill  passing,  which  he  hoped  would  not  be  the  cose,  ati  M  powtn 
Bboold  ba  HaiilHi  to  tlw€iMii^a«  Lendon.  laia  tfaa  ailMMol  hHl 
goveinmeat  II  waa  not  datlrabia  that  anofiiar  aitaatioa  like  that  enated 
tbroiiKh  Uir  authorisation  of  the  water  eompanie-i  should  be  brought  inlo 
existence. 

Mr.  CI,EA3E.  U,r  the  l!.»rking  I'rban  District  Tounci),  after  setting 
fi  ll!,  the  ciriu«i»tti::i..i  ol  that  district,  i-aid  that  if  the  bill  passeil  th» 
promoters  slmuld  lie  dvbnrrerl  from  supplying;  iighting  under  any  circsei' 
stcint  «)>.  should  b«  plaeed  ia  tha  laina  eonaftione  as  the  eixieting  iwrnjiii'i* 
.-IS  regards  purchase,  and  the  veto  elauw  wUcfa  WM  in  tbe  Yorkebiie 
I'ouor  Bill  with  regard  kt  so  many  townif  should  be  included 

Mr.  SAMlKR.S,  lor  the  Islington  liurough  Cjuncil.  aigutd  tlutl  du 
public  btiic  had  bc«n  miide  nni  f^^r  the-  iocloaiuii  of  lalingtoo,  and  that  il 
e  aitidlc  lo  spccniata at  tt<  v,h;r  luiglu  have boan doito if  HwblllhcaSfinf 
liad  bG«u  in  uxisteuoe  many  years  ago. 

Mr.  J.  D.  VrihUiMS,  om  betailf  nt  the  Oroydott  CaqNinUion 
oakod  for  the  exeluithm  of  that  horooKh. 

i'  'iBroJ-ry,  .III!  I ' 

Mr  JEKVKS.  tor  iJie  Kingitoo  C<H;poration,  a»kod  (or  the  nscluuon  uf 
that  area  from  tbe  bill. 

Mr.  KEAnBR  RARRIS,  K.O..  tot  the  dletiieia  ot  EaUa«r  and  Bsii^^ 
in  iiic  a  similar  application  on  the  ground  that  they  wero  not  t-ssenlial  t-< 
ilio  ehame,  there  being  no  poKnibie  onsumor  in  tiiese  areas  except  the 
local  authDrities,  and  these  h«i'  in?  th^'ir  own  electricity  work«  did  ni'l 
'vant  any  other  supply 

Mr.  SIDNEY  MUKRB,  on  hehM  uf  the  lUchmuud  (Stucey;  tl«cUt« 
Light  S:  PowerCo.  and  the  South  MrtropoKtanBlactrieUghtiacATMB- 
ways  Co..  also  a<iked  for  exclusion. 
Thi'!  concluded  the  case  for  the  lo^-al  anthoritv  "pf--»«ition. 
Sir  liEOnOF.  r.IVKSEV,  chairman  nl  the  Soul:.  M-  tr-poIittm.***-"  ■ 
gave  cvideoec  in  opposition  to  the  proposal  in  the  bill  to  take  i-ertau) 
lands  belonging  to  the  ga.^  company  »l  tireenwieh. 

.'V  similar  applicilion  wik«ma<)r.<n  iM'half  of  lomr  land  bcl<oij:iiig  totbe 
Ux«  l.ixlil  and  Coke  Co.  at  Kulham. 

Ml.  J.  UEVONSHlKi:,  a  diic  tor  of  the  Notth  Metropolitou  Kleelfte 
I'ow.  r  Supply  Co.,  e  .  an.^mii  Ii  Mr.  llalfuur  Browne.  K  C..  ^.•a^e  pai 
ticulars  ol  the  progi-  mLaIi  ilm';  (•oinpanv  has  made  with  rcga'J  ti 
the  erection  III  g<>neratiii>f  »wiuon£  at  UrimsJovm  and  Mirtford.  an<f  ibi; 
purchase  of  the  WillesHen  I'rban  District  CDuncH's  Electricity  Works.  At 
pre  vul  portions  ol  Stoke  Newju^itun  were  now  in  the  .Vortit  Mctiopalilait 
rower  Co.^  aiva,  and  tne  lemainder  wai,  s^Jicdultd  ill  a  bill  which  troold 
cuuc  bcfoie  Ihi.-.  Cumiiiitiee  lat  i  on  The  whole  oi  Slok*  XmiOgleit 
vm» sow iacloded in  tha AdmluUttativa Co.'a Bill,  bat aeeatMct  hndbia 
ettteted  Into  wiUiIlM  State  Hewinglm  CoomO  for  a  mug^  to  b»  gtim 
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is  bulk  by  the  North  Mcuui.%>huj)  >  'o.  (or  a  long  term  of  vmrt.  II  tti« 
pmtniitrini  atruck  out  Stok«  Seviogtoo  from  tbtir  hill  bis  oppotitloD 
woaiA  be  withdrawn. 

l'r<  -H  •■'(ftniiii.  d  •  The  average  [itict  ct  rnrienl  p>i'.t  by  the  WillE^dcn 
C-)i-::i  il  '11  I!  I:  |«cw(?r  eotupany  liist  /ear  *iia  1  2'M.,  or  a  Baviiii!  of  2'1  iier 
utiil  ovvr  Uitt  «o<il  of  ):<'n«ration  bv  tlie  Cutmcti  bclurc  lUi!  ^ow«r  eiamiiuiy 
eamo  on  thr  ^9(.'cDi'.  It  wm  uoaoaljlcdlf  the  f»ot  th»t  it  ii«id  a  la«al 
itntborit)'  tu  take  a  »niiply  from  a  pgwtr  ootopan;.  Wood  Orten  Oounvil 
applied  (or  u  loan  (or  ertctio?  worka,  bat  ii  WM  Nfottd,  Itlgaljr  W  tb« 
h'loUDd  that  tbc  Koith  MetropoUhui  Po»«T  Oo.  Kftl  aud*  ft  T«y  dlM|> 
otier  o(  a  stinpl^  of  tuuoMt 

Mt-  M' '■  i.N   K  (  ,  -•b/ cttii  t'j  tli.-  iitii  01  croi-  eiimiuatiQi),  is  Mr. 
FiuOenOd  n**  converting  Mr.  Uevonnhue  into  a  witnesi)  lor  the  pro. 
i,Md«a>  diMiMiiiviatots  ipaii  whidh  Ih*  iitlHMriM«MaU  Mt 


The  CHAIBUAK  Mia  Ifakt  M  ]»  wliM  10  igtt  all  iha  tarmnttlon 
OHiibic  with  RspMt  to  Umm  Ulb,  be  dM  not  M*  Ml  Mjr  lo  ttnp  Mr. 


po, 

I'iU<(ieralii 

III  (urther  Ki^." .  I  lu  ^(r.  KitxUerall.  Mr.  I>EVl)NS[II1(K  -ai.l  tlial  n5 
a  luval  atllhority  which  t4K>k  a  lupplv  Iruui  n  power  i:«ini»Dj;  did  iti  own 
dirtribitMoo.  it  aid  sot  iiMo  to  nerap'itii  plant. 

Mr.  BALFOQS  BB0W)9E  t  in  ra-exAinination) :  Hat  you  have  never 
^1  supplied  anjr  local  authority  whioh  ba/i  it«  wn  (pwrntinK  ptiiiit  — 

Hi<  tliere  wan  nothing  to  scrap  '—No ;  but  at  Bamt  we  supplied  Uie 
kicul  ooitifianv  with  a  tupplementar;  fiappljrin  bulk 
Bat  lit  WllieBdeti  you  boualit  thf>  whole  of  lhi>  worka  of  the  C'oancil  !— 


Mr.  ROKEll  WAI.T.ACK,,  K.C.,  addrossinji:  the  Cctnmil(«e  (or  tlie 
Kentiogton  and  SVttinc  ItiH  Kti.  'r»c  LightiiiR  I'o.s,  which  have  a  bulk 
eiipplj  stutioD  .t  WlhuI  Line,  Slmjiiierd's  Bush,  asked  the  sxclui'iyii 
o(  the  districts  uecved  troiii  thii  station  fiom  the  bill.  He  cmployad 
ver  y  much  the  Maim-  argnmenlaM  Mr.  Mmillo  htt  4oiW  Kfctka  npMiinK 
oi  Uie  crpnositiou  lo  tb«  Mil. 

Mr  U.  W.  UOWDBN.  munrinK  dbMter  aad  «i«liiMr  in  «h!e(  of  the 
Kottth  MetropolUaa  Blaoiri*  llifU  *  Pomr  Oo.,  mM  hia  company 
lAiivM'-  il  rTcrv  power  mrt  in  hi«  area  twice  a  jrtar,  and  >«uppUed 
motunx  II  tl  1-  111. I  1  nrrhaS'-  -yiti.m  la  ■  itr  tent,  i'>\CT  "'0  ^iiilrs  o(ni(:li- 
tinikni  maiiiH  hail  been  laid  CKpeciallr  (or  power  purpoeCH.  With  the 
mugj  hi*  wwnpany  gmmirt  it  «w  gqil^  ntmmiy  t«  have  eutie  tnof 


Ibnnen  with  »  aaaMi|aent  nilmHon  in  tnaibKmtr  Ume^,  compared  villi 
lutary  c<>n\«itrr«.  wliich  would  be  nei'«Mary  under  the  leheme  of  the 
proinoUTi'  The  lowest  price  (or  power  wiw  Id.  per  unit.  The  oouenmp- 
i»on  of  cnvrny  lor  jiowsr  puri>oNM  wm  about  tO  per  cent  o(  the  total  tale* 
nf  tlio  i'om|>aDy 

Major  I'  C.Ml  I  >E \V  Kave  cotruborativc  evidence.  Two  phaM  ounent, 
■a  WM^M  fegr  the  Sotitb  Mein>poUl«a  On.,  mta  invre  auitahio  tor  a  eoat- 
bined  liitbUaK  tad  power  impf ly  llian  tbrn-pbaH*.  The  (it*  o(  <ha  nora. 

piny  Wits  a  uiost  K'.iitalilc  nnr  for  cTleosive  and  cheap  production. 

Mr  l:  HKjS,  for  the  S j  lii  .Metropolitan  KIpctno  Light  and  !Vnv-r 
Co..  ntaiiitttinvd  tiiiit  i(  (h<.-  primwry  object  of  the  Hill  was  to  "opidy  in 
bolk  to  autboriKi^d  di»tribulorK,  why  was  not  the  Bill  conliiinl  to  this  .' 
If  tbey  had  formed  a  combination  with  tlio  contpanio-  tu  supply  them  in 
bulk  at  a  lower  prii-e  than  they  could  generate,  the  lompanicii  would  lake 
il  and  the  bill  would  be  ^  jmparatively  lianultsd. 

Mr.  C.  SI'AltKS  clii.  f  engineer  ol  the  C'ountj-  M  Lmidon  Elcrlrir- 
Supply  t'o.,  luiid  lli^  iiiiii  .uiy  had  nine  I'mvialtuml  rirJrj  s,  and  supplied 
about  29  tHiUMtt  mile*  in  the  Metivpuli*,  iitoludiOK  Wandoworth,  Camber' 
well,  FiasMUT  and  BolbenL  Thatotatnamharaf  haiaO'j^omrlBBolon 
conoectad  lo  th*  matna  of  tiia  eomiiany  at  the  sad  of  kit  yaar  was 
G.OJU  n.r.  and  ovders  (or  'J.OOO  H.i .  had  iRBcn  reoeivod  tbit  year.  In  the 
Acea  ol  hU  <r m  pany  which  was  in  the  industrial  area  o(  the  promoters 
there  neiii  I.Hii  ii.i'.  There  wcr^  in  a!l  f'l  pftwr  ccrisnmeirj.  an  1  the 
iiiiil-i  si>ld  Ia»i  J<'*f  w*'*  ■^..'JllO.i H >l I  In  111-,  r  iin|i»ny'.^  a.-fu  .Nnrth  nf  liif 
riiiinu>.,  the  linrnc  power  cuonetted  p<  r  head o(  the  |>opulauon  waa 
Sl^.  and  it  wae  13-7  u  r.  ia  Ht*  aontbera  area.  With  ragard  l«  poasibte 
Ittii.'o  powtrr  coaimniers  in  Loadott.  witneE»  «a(d  that  tbe  tendency  nowo" 
ilay.  MS  fur  Euch  uorks  to  remose  (roiii  London,  owing  primarily  to  the 
hit,'lj  pin  e  of  lalKjurin  London,  and  also  to  the  rust  o(  land  and  high  rates 
and  laxc*.  Ihv  County  ul  Loudon  Co.  had  laid  500  milwi  of  maios. 

The  Committee  adjavmied  ooU!  to-di^  {Frid«y)w 


TBAHWATB  ON  TBE  THAMBB  EUSANKMENT. 

l.osinis  C'>i  NTS  (  <i  N'  11,  TkAMWAva  Bdx. 
iu  tile  ilouw  ul  ComiBone  oo  Monday. 

ib.  WBITMOiB  moved  that  it  be  an  inatnietioa  to  the  OommHHo  to 
which  the  Looloo  Vtnmtf  Coanefl  Ttamways  Bill  ie  eomnitted  to  oaiit 

tramways  Nob.  I,  Ia,  3  and  3a.  These  lince,  he  said,  would  ran  across 
Westminster  Hridv^e,  along  the  Victoria  Embankment  and  join  up  w  ith  ihe 
(.'oiiDtirH  tramways  on  tbe  !>outh  side  of  BIsekfHurs  Brtdpp,  an*  with  tlif: 
lino  running  through  the  new  subway  urhtrr  KinRewaj  lo  the  r.nrth  of 
L«udon.  In  n  firriiig  to  prtTvious  bills  aekiug  (oi  tiiiiiiii  tramways,  he 
amiatnioi'd  tluil  no  new  (acts  bad  aiiaen  to  cauae  an  alteration  in  the 
prerioa.  d-.ci.<K>ii..  u(  tlie  Uou.se  of  Commons.  Al  the  moment  there  was 
apprcHuhiug  completion  the  Baker  Street  and  Wntt  rlr.:]  Rallvay  trbioh 
started  at  the  Elephant  and  Castle  and  ran  ChminK  Cu>f,»  and 
Xiakti  bivtct.  vhich  would  proTlde  a  much  mote  direct  maaos  o< 
oomm«>uic.ilion  betweeti  north  and  south  of  the  Tbaiues  than  a 
tramway  iuiiiiin>^  «croi-i»  the  bridges.  Me  argued  that  until  the  Boyal 
Commiealoa  on  London  Traffic  had  reported,  no  new  tramways  sbonld 
be  ■aoeUoaed  He  appealed  to  the  aitistic  l^ense  of  the  Houba  of 
Ccnmona  agaicat  the  line  at  Waslmiaater  6tid|*,  aad  lo  tbota  who 
wished  to  pMsaiva  th«  digniliy  nt  Cntml  LmdoD,  and  mM  lor  Mnnrt 


to  iliti  iuitiucuoQ  in  the  absence  of  proot  ol  any  overmaatering  nsoeseity 
(or  bringing  this  aliiB  ttalBe  to  the  KmbanlmienL 

Sir  F.  BANBURY  wnnwrtad  the  inatmetioB  on  the  groand  that  there  was 
1111  dcniiind  fur  thfcic  tmmwaT*,  and  that  tramways  tended  to  eongext  trofflc. 

Mr,  I'Al'.SrO.N  Iiq|hm1  tliiil  the  Hoii«'  wnul.i  pusa  tlie  bill  aiid  ii-ject 
the  amcodatent.  The  Kmbaitkmant  had  not  been  built  by  private  indl- 
TiduaU  for  their  special  luxury,  but  out  ol  the  ratepayers'  money,  and 
sorely  the  ratepayers  were  entitled  tu  look  upon  the  Embaiikm«at  ■<  a 
route  to  be  nacd  for  tlieil  tamilt  The  need  for  some  further  aiaaaa  o( 
vommtmloation  between  Woriariaster  and  Blackiriars  bridges  was  ihowa 
tiy  tlie  tact  that  I^n.OOO  iwrsoiia  oroased  these  bridges  in  (oi!"  h  <iir>>. 

Mr  B  L.  I  <iHEN.  niiu  lauii  yiar  Toted  tor  a  similar  insUaciijii  iii  llic 
grounds  tbai  the  Yr»iU«  CommiMioa  bad  out  val  r«pwte>l,  xaid  Ul'  would 
oavmlaa^Ml  IhiliwIiiiilliM.Mln  iinnld  aw  lalBlliinoii  aajlwuii  lij 
the  tat  that  tha  kag'^meiMd  lapoitot  tba  Trtllle  Oomialtahmliad  aol 
been  preaentrd. 

Mr.  JUHK  BUBNS  opposed  the  inatniction.  Tube  raiUjiys  were  not 
!<<n>^piilar  as  they  l-.aJ  hei>n  expeoted  to  be,  and  nt  itlii  r  Ihcy  in 
tiraUliv  liu^  i  jii*  ivuuld  be  Oil  tbe  oondmt  ny-UiOJ,  their  ,Hpp'aranLL> 
would  not  be  offeoaiTa  and  adveriisemeota  wouM  lUlugctht;!.  le  diipcoed 
with.  AU  aaatiaaa  el  the  li^tadao  county  Council  were  in  (avour  o(  the 
soheaia.  The  Oity  Oorpoeatioa  had  only  lajacted  It  by  onu  vote,  and 
110.000  ;i)matnre«  had  bean  obtained  to  a  paatioa  ia  fafouof  it.  It  tlw 
.'^heine  \(et<;'  passed  it  would  prevent  tba  ORUUlg  that  ttOW  UMBt  OB  at 
tlir  .Siirrnj  -ide  ol  W  eitminster  Bridge. 

Mr.  lilJitliKTr  t  DKTTB  aaid  that  the  Couitcil  of  tbe  City  o(  West, 
minster,  which  saii  the  ool;  distriet  distinctly  affected  by  the  tramways, 
was  tmanimofuly  opposed  W  ii  ' 

Other  members  bavinc  ipofefn,  fha  Hoot*  divided,  tbo  taaall  Iwiiic  a 
tie.  171  V  tine  each  wst, 

Tlxi  8HKAKEH  said  liiut  in  order  that  the  maf.i'i  iiiik'lil  dim-usniij 
in  Comuiittae.  and  to  give  tbe  Hooso  another  oj^rtunity  of  dealing  with 
It  tat  a  aon  daaMfo  ■awwTi  ha  wm  V 


IhoOBimUmtowl 


tnamaaalaag  Mm  Bnha 


niinrAT  DnaMomiosio&fifai  nr  TOWwntB. 

The  IlaHfax  OoTfioratloti  BOI  eatae  before  tha  Ftillee  and  Manltary  Cooi- 

niitlee  (Section  A),  of  which  Mr.  1.  W.  WiU»n  I<i  the  chMmiau,  on 
Wodriesday.  Tbe  bill  which  is  an  omnibus  bill,  propuso;  to  conttnict 
H  miles  m  double  aad  aboot  9  miles  ol  aioala  tiaok  to  form  port  oi  tbo 
Corporation's  tramiwy  wdarHMnn,  To  tub  (wt  ot  tha  hiu  than  «aa 
no  opposition. 

Mr.  JTEBTEB,  for  tha  Oomiatioa.  nU  that  CUum  .hi  oI  the  bill  en- 
powered  the  Corporation  tonrmjaaetlenavilh  tramways  or  linht  railwagra 

irtil»!detliehnrtm(?h.  to  be  worked  In  conjonctlcin  wiili  tlicOorporatiun  train - 
waTd.  i>"d  ( 'Uui«i  ■^  I  pr:A  ided  for  at^rcniiirnu  bcint:  eiitrrsd  into  (or  working 
and  runoine  any  auoh  sramways  with  whwh  juuctions  might  be  made. 
The  Lancaahire  4r  Yorkabire  Railway  Co.  opposed  a  Kcnora)  powtrof  this 
de«crip«ion.  and  tbe  Corporation,  therefore,  waa  willinr  to  limit  it  lo 
thcuo  lines  which  were  or  iiilKht  lie  constructed  between  Halifax  and 
iludiler^ri'  !>),  Halifax  and  Keiuhley,  Halifax  and  Bradford  and  Halifax 
and  Todiui  riien  ;  in  fuel,  all  tlif  "iirrouiiJinn*  dinLricl  .  As  a  luaiter  oi 
liicx.  the  HaJifan.  liriLS  wonD  alr.  inly  conn-:,".i  'l  'Vilii  the  liradford  linc.i  in 
t«o  plaees.  They  would  also  be  willing  (o  limit  the  powm  to  ttamwaya 
aatmOIr  oaiating  to-day  ia  tha  adJdalaK  dialriala.  or  ahlah  INN  aboM  to 
ha  aatheriaad,  or  with  wfaiah  then  was  eaaneetiDa  to.d«f. 
Bvidanea  waa  eallad  ia  support  of  the  Corpoiation's  propo<>aU 
Sir  RALPH  LirFLKB,  E.G.,  for  tbe  Lancashire  and  Yorkshire  lUil 
wnT  oppoBf^  the  prnp»<t»!s  f^n  th»  pr-nund  of  comiifrtHinn.  and  on  the 
geiitTaJ  crouiid  of  their  rpHultin^  in  loo  Iwine  an  cvtMn^inii  til  tiiuniripal 
trading.   The  majority  of  tbe  lines  irilh  wbleh  it  *m  iUtjgt^tcd  euwati- 


trading.  The  major 
11m  ariiM  bo  MtM ' 

IkREftHmH,  

naanTamm  tbo  dadiloa  of  the 
tfaonU  ha  alniek  oat  al  ikoMIL 


that  althoQgh  thu/  wen  net 
area  that  (aansas  SI  and  111 


WMUom  onmNSATioN  bill 

In  tbe  House  of  Lords  <yn  Tuesday  Lord  licliwr  hilu'  I  Sli'  ml,  n  l 
reading  of  tha  Workmen's  <'«nipen<>»iion  Bill,  tli<  "bji.  i  i  f  «i;n:ii  i>  '.i 
ami^nd  and  extend  the  Wofktnr,n  ss  ( Vimpcnsation  .^ct  of  iHl*i.  liy  llic 
privsciit  liill,  th>3  alternali  vo  wis  still  uilered  to  tki«  workman  of  proceeding 
against  his  employer  either  under  iho  Workmen's  Compensation  Act  or 
tlia  BimiOTer's  LubiUty  Act  of  lti80,  but  where  compensation  was  sought 
nnder  theKniployer's  LiabiUty  Act,  and  the  employer  admitted  liability, 
the  Bnbs>?ij»Mint  procedure  would  be  uni}?r  thf  n.rbi(rutinn  clattae'!!  of  lli(> 
Compensation  Act  of  1HU7.  This  wcnld  chcjiirn  nrnetiJiird  au  l  «.ii.;j 
Also  ttivc  a  EitimoluK  lo  llie  principle  of  arbitration.  'Ihe  Bill  also  provided 
I  hat  where  madieal  referees  were  appointed  aa  aaasesoia.  thay  laould  ba 
coJlod  at  iu<  earlier  period  than  hitberio.  In  addition,  die  Bill  ptopeMO 
to  extand  tbe  operation  of  the  Act  by  doina  away  with  the  exiatioK  limita- 
tion as  to  the  height  of  the  structure,  in  the  cate  of  pcri>ou>  employed  ou 
bnildiitgs,  and  to  extend  it  tn  pef^pl?-  fngagcil  on  rsil'.vsyi!  a<id  tt.i'nwavt 

Some  diacuasion  fuliriWdJ  Lyrd  Be^par  a  statunii  ni  i.-  .i  lal  ..i.,.iLf  i- 
cooiplainiiig  that  the  olansas  oi  tbe  BiU  were  to  a  large  eitent  uDintelligible. 

LORD  JAMES  OP  HSBBFOBD  urged  A*  Anwaauot,  ia  flaw  o(  tha 
complexity  of  tbe  fneaanre.  to  give  ample  ttaahrfon)  tla  ooutfatattoa  In 
CommiUee. 

TUK  MARQI  LS  OF  LANSDt-iW'.NE  proniUi«  dMt  tb*  CommiUC* 
Slam         not  be  taken  until  after  Eaaler. 
-  fhaBniinHthtanadaaeaoadliint. 
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ELECTKICITY  8ITPPL7  ▲CIS  AMSirSMBIIt  BILL. 
In  the  Bmn  vt  CMnttiM yMtoriM  (Thviaday)  •ftHmow  Mr.  Boer 
t«»r.  11  P.,  intnytncn)  s  biti  io  nmtni  the  A«ff  rolMlng  tO«I«*bieligktirv 


OIHEE  ELBCTEiOAL  BILLS. 
Tlic  Jtrntaiv  Tramiray*  Jtill  oam«  be(orc  a  CommiltM  of  tb*  Hout^e 
oi  roTTimorw.  ot  wfaUih  8it  L«wu  Mclver  U  ch*irra»n,  on  Thurtdij  toat 
week.    Mr.  WeJderhnim,  KjC..  for  the  bill,  tudd  tlikl  it  wu  %  proposal  to 
•othoriu!  th«  Aberdu*  Ultu  DiMSrict  Cooocil  to  «cm«iruel  tramwajt 
UD<I  iii»ko  *trect  improT»tn«nt«.    Thf  tratnway»  ccn^iptrij  of  fWe-   ,i<  i 
|MiTmtiT«ly  short  I?^D^'tj» o(  linnti- irjrl.  »iih  pa.isinj  p'-a  -f  i".  >hroi  uf 
nw  puaUal  with  tb*  Taf  Vale  Bail»«T  Co.'*  Unaa,  which  coinpiicy 
moMilteWIL  l!hBlDtal]^lhaftnia«am«M4«iiMlft<h«iMot 
aURle      4>  cfaaiiM  of  dooUa  tnek.  at*«u  teed  vUntwiM  mm  wiled 
and  DiipportMl  the  bill    Mr.  Owen  WUUamB,  engineer  aiul  »urve}or  to 
the  Abcnlatc  Urban  District  Coancil,  laid  the  gaage  would  b«  8(1.  Gin. 
nnrt  ill. it  ;i  -•'pHnIc  gcneratini,;  5t»t!nn  combined  with  the  refasc  deitrjr 
t.ir  -..1.  id  ti.  crwlod     'i'.v  \  ml  ,iiii;.unl  M  which  It  WBt  ?oi|.i.-. 

to  borrow  wiu  £06,i^  for  the  trtmwByt,  and  i'l3,3y4>  (or  the  iitr«i.i 
uMaatagi.  The  nluw  to  Aknitai*,  Im  aU.  hai  %  M17  high  «»loriiii' 
Ttltw,  M  eetl  WM  jpunhMMkla  tX  St.  ton,  and  cennqaent];  much 
wiwtc  took  place  Ilo  eEtinuik^d  the  ttftilic  on  the  tramwajB  at  S.fiOO.OOO 
pa-scDgers  per  aanuni.  On  Monday,  Mr.  Stephen  Hellon,  the  consulting 
e]](.'incer  to  the  Council,  vas  called,  and  said  thist  Kit  eoliniate  o(  the  eoat 
of  the  coDBtiuotion,  inclndinR  the  ^^neratim  ^i^tion  andci|Uipm«nt  ot  th<^ 
tramways,  would  be  i'i>°J.Oi».  If  there  were  a  lu  muiutc  iierTlc«o(  10  ears 
lor  15  lioura  a  day  the  ttTonae  would  ha  lOd.  per  mr-mile,  or  an  annual 
income  ul  £.55.000,  ni  whieh  00  per  i»nt.  would  be  working  expenses.  Mr. 
Alfred  Uaker,  general  mansL'crol  the  DimiinghamCiirporallon  tramways, 
atated  that  be  had  examined  the  Fi-timates  and  agreed  with  them.  The 
total  working*  expensci  ahould  not  be  more  than  fid.  pi  r  car-mile.  Mr. 
Hum.  K.C,  tli«n  uddti'^ned  the  CL>mm>ttee  on  behalf  o(  some  hoalagers 
VeiitcrJtty,  the  Curaroittc  ^  n  !u»"<l  to  paaa  the  trarnvrays,  but  allowed 
the  ramainder  ol  the  btti  ai  reviard^f  the  electricity  works  and  duet 
Iwtnielar. 

The  s„uil,.,.,l  if  I  ..L  l.rdrf  l.i-!f'<  f.'-'i/ir./yi /.'(// camt  b«  (ore  a  lloui-c 
b(  T>ord»  Ci>mtiiittc«  on  Wctln<- -i.iv  The  proposal  is  to  empower  the 
Southend  .V  Co:che»tcr  Light  Kailways  Co  to  construct  piers  in  the 
rivers  Crour;h  and  lllackwalcr,  and  to  work  ferries  across  the  same ;  to 
acquire  Creekbea  t-'erry  :  to  provide  aleamtnl  ;  to  r»l«e  additional  oapital ; 
and  to  make  proiition  as  to  the  electrical  working  tA  lb*  company's 
undertaking.  The  company  already  owns  light  railwajl  aaaelioned  by 
the  Board  of  Trade  under  the  J<ight  Railways  Act.  having  a  total  len^rh 
of  27  miles,  runninc  from  Sootbind  to  Rochford,  Bnrnham,  Soucli 
minuter,  Uradwell  on  Sea.  Wcet  Morsca  nod  ColebesMr.  Xbo  j^roposai 
is  to  make  a  direct  means  ot  connnuiliealion  bitWtM  BNthud  Ool - 
ehe.-ter.  bv  linking  up  the  liuee  where  they  ara  tnltclMtod  b^tkerlTers 
Blackwater  and  Crouch  by  norkina  ferries  across  these  two  nvers  The 
Boar<)  ot  Trade  has  limited  the  capital  powers  ot  the  oompaoy  to  £300,000, 
but  autboriaation  is  now  aoupht  to  incrsaii*  thf*  by  fillt.iWl  n^nl  t:5H  000 
loann.    On  Friday  the  Committee  paer*d  tli-:  |.ruiriiblf  <:I  -.hr  liiil. 

The  M<tivpolUaH  EU'  tric  ininitta^t  ISilt  was  read  a  second  lime  in 
Ibo  HonM  of  liOkds  on  Tue^ay  ■ 

Tha  firrat  Wriiern  ftaiiirciy  iti  tl,  lAMt  «■»  Mora  BIr  H.  KtBber'4 
Committee  of  the  UouBe  o(  Commons  lest  week,  propolwd,  among  otlirr 
thingn,  tu  build  a  new  line,  4^  mile*  Iour,  from  Ealing  to  Shepherds 
lliuh,  ai  a  uoflt  uI  jClSit.OOO,  where  an  eielmnpf  ;tati.iii  vo'.f'A  be  bnill 
with  the  Ctnlral  ImuAod  Itailwav.  The  j>ni[i.  il  .-.i.h  unjostil  the 
l/uiidon  l.'nitsd  Tnunwais  Co..  (he  Metro)Milttari  iSailway  t  o  and  the 
Great  Sortiicni,  Kutfimf  Si  BnHptoB  Bailwajr  Co.  m  th»  gtOOBd  of 
com|wtili<Hi.  bot  the  Coainiiltae  efwitBaUy  passed  Iho  line.  It  it  not 
propoeeii.  at  present,  to  cooslruot  the  new  line  tor  electric  traction. 

Detore  the  Court  of  Retereea  on  Friday  last  week,  application^  ur  i. 
heard  by  IheCrnydun  Rural  PiKtriet  Council  anrl  ths  P<  e»p;p  frhrui  TH.^ir^ii 
ruun<;il  fur  a  locus  to  be  heard  igainst  thi  <  t  •        rjfi  ^  In!'  .n 

rusjx'ct  lit  clause  I'l,  which  gives  Lho  Corporutiou  lUe  power  to  run  mutor 
omiiibnisaH  witlun  1  mil*  beyond  the  borough.  In  both  oaaei  it  was 
Kgoed  that  the  cooMDt  ot  tba  outside  autiiorities  shoold  b«  obtained  to 
the  ninniog  of  such  omniliuscs  outside  Croydon,  but  tliig  was  not  proposed 
hy  the  promoters.    The  court  allowed  a  locus  in  each  case. 

The  Ihfmiii'jham  <  Hrjxinilidn  Bill  was  before  the  L  nopposed  Committee 
vl  the  Uoii.se  nl  Commons  la.sl  week  and  was  ordered  to  be  reported  tor 
third  reading.  The  bill  ptoinnK*  tlitt  construction  of  stotnt  '20  miles  nl 
okotrio  traiawa^s  and  the  MconitrDction  of  existing  linea  tor  alectrieal 
workiOfE.  Th*  oonowinR  powen  are  £'r.)S,.330  tor  the  eooatrtidtian  of  the 
new  tr^inws\9,  repayable  in  34)  yearn  ;  £S54,''20  for  the  reconstruction  .jt 
exl:it.^  .  ii.iniway.t,  conatrtK  tiiin  u(  Kenciating  statione.  Ac.  repavable  lu 
•_*  >y«»t?    anilt'JiJi,'.'<Uforl*nd.tnMnwayde|)Ots,  ^lr«el^m()rl>T«nleul.■^,  .tc- 

ihi'  I.  oip-jroiion  It'll ,  u'hic'b  <  amr  Mfurc  the  t'oliccjind  Sanitary 

C-  mmittec  Monday,  related  to  tcverai  matters  coocerning  the  supply 
ul  el<clricily,  mort  ut  whtili.  bowavcr.  were  unoppobcd.  It  gisea  the 
l.aling  Cur]-uiuiioii.  intit  alia,  authority  10  attach  braekeu  to  buildings 
fur  ovtriy.iiii  mains  for  lighting  purposes,  to  lupply  electrical  energy  lor 
traction  purpopes  and  to  supply  enei  gy  beyond  Us  boundiiry  to  authoriwd 
diatributoii.  I'ower  is  aUo  tuken  to  supply  electrical  bttiogt  thtoogh 
ftoootiactor,  but  not  otherwue.  and  a  postponement  ol  two  yean  ftom  the 
data  of  the  coiiiiitenccment  oi  the  ri-paymcut  ol  lo«ii»  waa  asked  (or.  So 
far  us  thrsr  pdTtion^  nl  the  bill  were  concemad  there  was  little  uppo.sition, 
and  the  pioiij.nter.'i  h.ive  in^^rtcd  tli«  Bermandsey  elauw  in  respect 
thereof.  i;<-»tdinf;  a  chimin  whii'h  tht  pmuiottr-  1  .kcd  for  to  enable 
tin  m  loiltMl  with  persons  who  took  u  supjilv  ol  elu  lixal  tneri^'y  0!,teii 
kibly,  («r  powur  puipc^es  at  a  cheap  rati^iitiij  then  nwd  it  lor  itgbtiu^'. 
it  iiM«)i|>lain«(l  that  this  was  Irequenily  doire  in  I'  ihag,  and  ihM  th(i«: 
wail  no  neani;  <rf  oheokiim  it  or  iatitetiu.-'  a  penaity  Itwna  haM  th<>t 
i>n«lt  aptocceding  wasjanlair  tvthoae  oon»uuter«  wiw  todc  energy  for  fight- 


ing A«  a  ptaoodaBt  tb«  ClwatafflaU  Aot  of  laat  yaar  waa  r|Uotw),  in 
i.lii>!-h  authority  waa  given  to  the  Corporation  io  inflict  a  penalty  apoo 
any  customer  lound  so  aoticg,  but  in  this  ca^e  it  was  merely  aiced  to 
have  the  power  to  rhar;;f  the  uiniiumrr  ut  the  higbrt  p'iw  when  it  w^4 
discovered  that  h<^  wu.i.  uning  current  in  the  manner  recorded.  Thu 
Chairman,  however,  after  consultation  with  the  Committee,  caiue  to  the 
conclusion  that  the  clause  waa  unneceasary.  as  fo  lai  as  it  went  Cor- 
poration already  had  the  power  under  the  g^'Ueral  law. 

The  Mftii'iwtilan  /!<ii/irajr  Hill  was  reud  a  third  fnui-  ir  ihe  Uous^  o( 
Ixirds  on  Tueeday, 

The  IIV«/  CiimhrrUind  Tiamv.iijt  Bill  was  read  a  thiBl  lime  in  thi 
ilouue  ot  Lords  00  Tuesday. 

The  Shrptoa  Multi  t  Ou..  KUcliu  L'gUiiuj'^  Hill,  which  oiigijiatca  in 
the  Houae  of  T.  ir  1?  i>  mwincoodiDg  aoMwed. 

The  c^r^  Jh!uuc-u  Ilaibeayt  ITWwmmm  AiOteild  timauifht  Uoooc 
of  Corotnona  on  Tuesday. 

Ti.e ;  .  'kIor  Southt  rii  7  r,i>!,.;  t  ill  Was  iwdl  «  atooad  toe  Ib  lbs 
Uooae  oi  Commons  on  Friday  laiit  week. 

The  Mfslxinmnh  ,(-  Su-inlvn  IrumieafU  BUI  WOO OltaOd  Ibt  lUfd  Had- 
ing by  the  Unopposed  Committ<x  ul  tha  Hoota  of  ConmoiM  on  Tnnadaj 
It  aakK  for  an  extension  of  time  lor  tho  ognpulsory  purcbiaaat  tlie  laM 
and  for  the  construction  ot  the  tiamwa|a  ■nlfaoriseil  by  ita  Aat  of  1902. 
The  bill  alsn  s.-cl?-  t«  defer  tb«  MNMNHOMneat  Of  tbo  dootrio  <mlr 
worka  in  Ra  Mnur  ii  Ht.i  s»iiil«o,  the  FkwMonl  (Mm  forvUehUM 
cowDany  have  aciiaitcd. 

Tho  Smak  LaMaMit  Tramwaii*  HiUmm  md  »  MCaad  tlno in  Ibe 
HooM  of  Lorda  oo  Tfauradiy  loot  leofc 

THE  BXPLOSIOK  OH  THB  MAMmOa  MMOm. 

In  tht  ITouic  of  CoMimons  on  Tueaday, 

Sir  TH'iMAS  HEWAli  askt  i  the  -Secretary  Io  ihe  Board  ol  Trad«. 
whether  his  attention  bad  bi  <'i)  <^vll>-'l  to  a  recent  action  sgainat  the  Cor 
potation  ot  Manchester  in  whl  )i  t'i<  plaintilTit  nucrucded  lu  recovering 
damages  lor  losses  sustained  thruu^h  n  tire  caused  by  an  expI<nion  in  one 
ot  the  Corporation's  electrical  mains ;  and,  Geeing  that  the  plaintifis 
based  their  claim  on  the  (;round  that  the  linking-up  system  laid  down  io 
the  streets  <•(  >faj'.rlii'iu.r  Ciiii.-r.J  n  JiiTj  jlty  in  !f.M!!!=ii!C  Isska^e  and 
constituted  u  l  uV.hi-  (liii>v  r   ivnulil  lir  ni:.  •iu-i  tl-..-.  system  wa* 

Kcnerally  adopted  in  ixnudon.  and  wltethrr  any  inj  r  ived  <y»teat  had 
received  the  consideration  oi  the  Board  ot  Trade 

Mr.  BONAR  LAW,  in  a  printed  reply,  said  that  the  attenlioD  of  tba 
Board  ol  Trade  had  been  called  to  the  ai  tion  referred  to.  An  improved 
nystem.  in  which  the  mains  were  »ei«rnted  into  He.tlons  coimected  if 
»:iiUiMc  fiw«.5.  and  whereby  lho  (l:fti.?ulty  iii  locali«ing  leakage  an !  -n 
.eijucnl  n-k  w.  r-:'  inacl.  I  'iu'^e  l,  h.i  I  I'Xeived  llie  C<msjdrr»li*  -i  ^'f  th 
Lokcd  of  Trade,  aitd  had  been  adop  ed  in  all  undertakingn  et.toi>U&b£.J 
daring  the  la«t  two  yeara  tn  Iioadoii  and  eUewhere.  He  al*o  understood 
that  the  Improved  system  had  been  appM  voliuilarily  ij  many  existing 
undertakings  in  London. 

(The  action  in  question.  Midwood  r.  tha  tbuwhtttar  Ooipenrtion,  wa* 
reported  in  our  issue  ol  March  '21,  p.  'j3~.] 

EXPLOSIONS  IN  TELEPHONE  INSPECTIOH  OSAMBBBS. 

In  the  Hoaae  o(  Commons  on  FridajVa 

Sir  TI«)MA.S  DEWAR  asked  the  Portoaatar-Oencral  whether  hti 

af.cnli  1::  )i«d  been  called  to  a  ri-^-ent  ac  tion  to  recovor  damagis  for  \<ei 
smnil  ici  unea  sustainod  thn.^  i>;h  t;ui  exploaiou  ol  gas  in  a  tclcphoot 
in^peottou  chamber  fixed  in  the  footway  in  Uegtnt  »tiect  Seeing  ttut 
both  judge  and  jury  expressed  the  opinion  that,  in  the  iiitereatB  of  pohUe 
safety,  the  aocuiiialalioD  ol  gas  in  these  telephone  intpection  ehainben 
sbootd  i<  I  rx\rnt«d  by  a  system  of  ventilation,  would  he  >laMwhclhtr 
he  projiKse-  i  t.j  -1  lopt  the  suggi'slion. 

1,iK<i  S'I'.WLKY.  io  a  printed  reply.  «aid  tln'  hid  b.-rn  ear*fa!'> 
cni:  iderej      He  itilf-d  thjt  ventilation  of  Uv  inKp<  itIuu  I  s  v,i 

not  practicable,  as  he  did  not  tbiok  the  local  aalhorilir«  WDuld  con.t«ni 
to  tna  Aiing  ot  vcntflatioB  pUlara  in  the  fooiwava,  and  Ihe  owicis  of 
prifate  houaea  wonld  not  allow  pipaa  to  be  carried  op  tlie  walls  Venti- 
lating covers  were  not  practicable,  as  they  would  nut  keep  out  inuO  ,in.l 
water.  He  did  uot  think  any  precautions  would  luve  preventej  the 
aoeident  istoeetion,  but  he  praj^.seil  :d  lay  down  certaio  raki  lobe 
(oilemd  whM  tite  presence  0 1       *  :^  -    1  1  >  oted. 


TEi^EfBONB  PO&OHAaB. 

In  the  House  of  Comruons  on  Wednesday, 

The  P<»STMASTKR.(.KSKI!AL,  in  reply  to  »  .|UtBlion  by  l  ord 
Bingham,  ilated  that  h«  was  aware  of  the  existence  of  iome  *niiety 
among  the  tifT  ct  the  National  Ti-lrjilionp  Co  with  rev-ard  to  their 
position  on  tlie  l:.i!>i  i  ol  the  oonapurn  .  ii  .;e.  ;  >  ilia  I'oft  "ilije  10 
I'.MI.  and  he  liad  received  two  memorials  from  difleitnt  dasees  ot  tiie 
:.|utl  on  the  ^object.  Without  in  any  itaf  tll4|lM|  bia  MOtMOtt,  be 
might  iaj  that  in  view  ol  the  extent  and  natidMOf  UO  Bnaiuaa  it  wan 
only  reasonable  to  suppose  that  it  might  probably  be  found  iiecias&ry  U' 
transfer  to  the  Tost  Ofiice  service  all  cfiicltot  members  ol  Ihe  prexut 
exeeotlve  ctafT  Th.ve  who  wetf  app^jintcd  to  the  established  «taS  of  the 
I'i.k  I  Ortcow  iul'i  ul  otice  lir:uiit  bv  the  con  Uik^Q"  as  prnsjon  which 
applied  to  the  stati,  but  he  oould  bold  oat  no  hop  that  operators  in 
other  classes,  who  were  not  eaMlailOMMion*  Wider  the  rondiliHnaod 
their  present  employment,  would  have  the  period  of  tbair  prev  lous  serriM 
taken  into  account  in  reckoning  their  Post  Oftlce  i>eDsion»-  lu  the  ctam 
of  liins.  member*  ol  thesUfl  who  contributed  to  the  prc-sent  p»n*»on  luml. 
it  waseiprcBsiT  =)'t:iiljit.  il  in  -.hi-  .-.cr.  rfrnent  f1i«l  any  obligation  ariEing 
in  ILis  lespe.  1  .n  ifj  liavi  i  b.-  ■  i>  1  r  y  lb.-  c--ii.].iiiy.  It  would  be  open 
to  the  Coit>itutt««,  which  he  hoiKd  would  soon  be  apiKMoUd  to  cooouife 
th>  »gfeMMnt,lamiii«ievfBaentatniiolMiatbeoDn«HV^^ 
ilioughtlldeaMlibtodttao.  TbeaseaMmnt  bad  been  sigMd,  however, 
and  eooM  not  now  be  modilied  Is  any  nefott. 
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MINIBTBB  OF  OOMMEBOE  AND  ENDU8TR7  BILL. 

A  lias  bcco  prenanted  in  the  lloase  of  Commons  bjr  Mr.  Louis 
SIncUir  I  j  rstablinh  a  rnte.m  for  a  Mini'lfr  nf  Comii.=r  ?  and  iDdosirr, 
and  hax  Itcen  read  a  v.t^i  \mw  TIki  iiiuml»  i-  huvo  'tipporW  the 
bill  are  Sir  Alb«it  ItoUlt,  Sir  Jo^ph  LanT«ni:«,  BIr  ChriatoptMat  Furness, 
Kir  FortaNoe  Flannrf .  Hii  mUJM  TmUnMB,  mA  Mc  VMi41f«.  The 
objMt  of  llM  NJl  It  to  cstaMMi  ■  DtnMn  td  CogunMW  ul  Induiitrjr, 
under  tb<^  control  of  a  Xinister  of  (omnicrco  and  fndtistry.  The  Ministry 
U  to  I'Uiyivl  of  a  |ienuiinrnt  t'oancil  of  (\pertB  rvpreitcntiDg  various 
Inidrs  and  indt!i»*r  and  ••leelcd  for  a  dello? :i  r-  li'ni  of  fivp  yi  ar?.  Tlip 
«a1ar^' of  th-  Min  Mr  of  Comtnerce  to  l  .  iX'M  f  -jr  v.nr.  and  the 
saJanes  to  ;lie  itnotetary.  staff,  <vc..  Ki  be  yuob  a»  Uie  Tiuaj..i>  i^nM  from 
tiaie  to  time  detentlne.  Tb«  datiM  of  tli*  now  ilepartmeut  will  be  to 
•Aministcr  a  larR*  Dumber  o(  till*  powtra,  dntin  and  liabiliiii  :)  alieadjr 
("(fTciii-d  ijjidi  r  vartnijs  [i'?t?  n(  I*artiamcnl  hy  the  Ttcii.-.l  TniJc  itn' 
L'l'  Hl  rnnic::!  H-  :ird.  the  liomc  Office  sii.  l  tliv  V  ini  .  f  A^-i  idultuio. 
Th<^  powrtH  traniiieried  koiu  the  Hoard  ol  'Iritiie  iplat»,  nmon^;  iniio; 
other*,  to  the  f  stent  Aet*.  the  liiRht  IUil«rajB  Act  of  IH'.Ni.  the  Tramways 
A«t  ot  IN7U,  and  the  Uailwd^'s  (Ekcirical  i'ower]  Act,  11)03.  From  the 
HoBw  OIII««  tlw  FMtay  Aeli  wHI  b»  tOHMliimA. 

OOMMuilioAnoif  WITB  VOAT  ZBLAVO. 

la  the  Hons*  of  Commoni  on  Tiirsday,  Mr.  Hl'OH  I>AW  anketl  (h« 
BwniM}'  to  tbr  Itoard  ot  Trade,  vhethrr  he  il  aware  that  thv  trleyrn|>hic 
«Me  oonnorting  Tory  Island  with  the  mainland  of  i mnty  Donegal  was 
teolMII  or  injured  daring  the  ps=1  v,  int'  r  ai'd  whirtlvr  In-  cniild  prcini?" 
UUkt  th* calilc  woald  bere|i3iiiil  Lit  au  ..Mkil',  ilnfo. 

Lotd  STANLEY  in  a  nriolfd  answer  aaiil  he  was  M>rry  Uiat  it  haul  not 

thawinleraiovflH.  latlwmnllm  ft  M«t(MlaR  MSmmltlkM 
MmmmiMttra  ibMM  to  MtaMiiilMi  bjr  maaa  o(  vlntm  ktafitphj. 
awi  fee  Iwpei  to  anita  at  k  tettion  at  ui  M>|jr  dtlk 

LONDON  AND  PABIS  TBLBPHONEI. 

In  reply  to  a  (locstion  !ir.i;cd  by  Mr.  Hcnnikcr  licstoQ  in  (lie  IKnise  ol 
f'luimon',  oTi  Wedno«dttv 

The  I'USTUASrElt  UKNKUAL  oaid  that  the  ohaigeg  for  tetophoM-c 
gen*«natfw  MwaM  iMidga  an4  Paiia  ««•  flwd  bt  tntartiatiffnal  agiat- 
ment.  and  b*  Bi  not  tad  aWa  to  prapoM  tear  ladactloK  The  l&iet  waia 
III  |lrl.^e^t  fullv  rmplnyisl  during  buiiiii«K^  firiurii.  and  if  the  rhartti)  for 
thnrr  mlniil'*>'  i-onv^TKution  was  rvdui^f^d  (ri>rn  ?^h,  to  'Jtp.  <i'J  .  Uti  jiUK^N'stcd 
hy  .Mr.  Hrniuker  Hcnton,  there  woiilJ  therefore  be  a  iiroportioimte 
Hid ctrtiiin  ol  rt'vjinie.  .\t  night  .^ii  mjoutc  c;>nv«-rsutioD"  vriTo  obiirced  at 
<u.,  and  ax  (hi*  might  work  out  at  leiis  than  jd.  pet  wt^rd  it  had  bccu 
ioand  OMtal  to  Jmimalliita  on  both  aidf  e, 

THE  PACIFIC  CABLE. 

In  the  Hiiuse  of  t'oniiuons  on  Tuenlay  ilr.  .\.^H^ON  aAtd  liie  ><!Cit 
tary  to  the  Treasury,  for  v,  hat  turm  annuities  eteated  (or  the  piirpo  >e  of 
repayment  of  the  Pacitit;  dtble  Loan,  nndtr  the  Act  of  I'.Mil,  exmCvd  :  niid 
wlietbtf  »oy  nnnu!ti<ii  for  irpaymeiit  of  ulrame^  under  tlx:  Piil  Ur  Ittilld 
ings  Hipen  .     \  t   (  r.HIS  had  been  rrealeil :  and  if  so,  <  r  wlmt  t«rin. 

Mr.  \  ICToli  (  A\  K.Mil.HH.  in  a  printed  rtpl.v  «Uted  that  the  annuity 
nnder  the  I'aciiic  i  tlde  .\e(iniB  (or  a  'enn  of  Mi  year*.  Twoannnitir^ 
ba*>  kern  rrt-at<xl  under  tlm  PuMi*'  IluSldintre  KxpeiiKrs  Act,  iW\  cuch 
being  for  a  M>nii  r<i  "i  ',r'<: 


LEGAL  INT£LUG£NC£. 


Mtary  OMVintlOB  ▼  Empire  Elaatll*  U0it  *  VSWW 

Co.  (IM.) 

Thh         n  nc  b«|gn  Ur.  iaalloa  WanlBgton,  in  the  ChaiMuy 

Uivi^lnll,  Vl-tcida>. 

tlr.  HKWrn.  for  pbiolifl*.  said  Ui«  action  was  brought  by  the 
Cerporiitii  II  ui  Sudbury  (or  a  declaration  that  an  *4(re«ment  of  May  80, 
l*.HM  hi  twsicn  this  ^'iiTf. -rati  :ii  aiul  ilcfriiiiuit  crinipauv  liiii]  br^-ti  vsdidly 
d<'l"i  mill' d  by  plaintiflii  1:^  f.  n^.in  nI  ih,  dcliull  o[  the  d<  (.•lulanlt,  and 
the  ptaintifTx  nlw  clan  [  tyTutint  ol  X'i.MHI,  tite  sum  uautvd  In  th« 
a(;rtement,  as  U<)uidatc,1  d  u  iuKes,  to  be  paid  in  the  erents  which  had 
happened,  and,  altpmatitel>,  Uvare  was  a  claim  for  general  dama^ecL  In 
IWH)  the  Corporal  on  obtained  a  provisional  electrie  UnbiiBg  order 
which  wai  conilrnu'd  by  an  Act  and  came  into  force  on  Jane  90.  11)00, 
Plaintiff-  'iTiTr  iinab'i-  fn  o^ihiir,  i  loan  fioii.  the  Local  (toverament  Board 
toeOAi  l'  llioiii  t.i  '.Mik  li;.  o-.d<i  •.In  i::: . 'm  u-;d  by  ,lunf  •.?■">,  rJ02,  the 
tiin«  limited  lor  cuTrying  oui  liic  wurks  <  xpircd.  I'b*  town  tiUrk  wmte  to 
the  Board  U  Tmloiiaiiig  tfcnt  they  wawauktaK  anaagHWWlafOr  CMV* 
ing  ovt  the  order,  aM  <Hbsiv|-icnilT  the  Board  iv<i«  uilorttied  that  tie 
Corportttion  were  desirous  of  entering  into  aftroement  with  a 
company  to  carry  out  the  order.  The  terms  olTcred  to  the  Council 
wfTf,  prTisiiJered  to  be  very  favouratle.  and  the  C'^rporstifjn  a«kod  the 
I'.o.i.d  t  ■^unction  their  entering  into  soc)i  :m  nj.'iLfir.iriit.  ;hc 
hiMii  .'lute  on  October  JS.  1902,  tliat  they  Und  jiu  autliurity  to 
sanction  such  an  arraneement.  That  letter  from  the  Board  of 
Trad<'  was  undenlood  by  the  Corporation  (and  properly  anderstaod. 
he  submitted)  l»  mean  Ihiii  llic  C<,riwnif,nn  i  iin  li  witlioQt 
the  <innction.  He  said  th -it  hy  S,:c  11  oi  rhr  lllictrir  l.it:hinn' 
Act.  it  was  provided  that  any  local  authority  who  had  ot>tatne«t  a 
lieenee  or  order  might  contract  with  a  company  (or  the  execution  or  main- 
teoance  of  an;  works  (or  tb«  supply  of  ekctrkit;  in  the  area  meutioned 


or  any  part  of  such  area :  but  ncj  l.wa)  aalhnrily  should  by  any  contract 
or  assignment  transfer  to  any  otlifr  t'nriipniiv  nr  pei^^on,  or  divest  theiii- 
nelvi-s  of  any  legal  powers  given  to  tiittn.  w  'huit  the  consent  of  tin- 
Board  of  Trade.  On  l%epl.  17,  1M)8.  on  tilt-  iK  lMce  ci  the  managing 
director  of  the  company  iMr.  Slattcn.  the  town  clerk  wrote  to 
the  Hoard  of  Trade  that  negotiations  tNte  atill  in  progress,  that 
the  Corporation  were  then  in  negutlation  vHb  the  com|iany  on  the 
ina'ifr.  and  that  the  Corfmrntioji  lu.  I  ev»>Ty  reAwn  to  believe  that 
Ihi  uLsit.r  would  very  ^liijr'.l\  bi:  nipl  tid  .'^aiiifselorily.  There 
n)w>n  the  Hoard  agreed  to  an  exten.iiun  nt  six  monthx.  (in  March  1 
Mr.  Mlatti'i'  wrut<-  that,  owing  U>  the  large  amount  <>(  work  th''  coni|Ktny 
had  in  hand  and  to  thr  (act  that  the  tliiaiiclal  niaikct  wa^;  exccohngly 
bod  at  the  moiiient,  the  matter  had  better  be  postponed  tor  two  or  three 
months.  The  town  clerk  forwarded  a  copy  of  this  letter,  which  wa>^ 
nvardtd  a*  a  carjcjUalion  by  th»  i>3nipiriy  nf  an  i.^'ivunjent,  to  the  Board 
ol  I  radi:  t-kiii^;  tor  .t  fun!.,  r  t■^  l,ln^[Lltl  whirii  w.u-  t-:f.inte-l  until  Decem- 
ber. They  added  tlut  if  the  undertakers  hod  not  then  taken  deliaite 
Siena  to  mm  out  their  eMIiattoBe  ooder  th*  order,  the  Boaid,  •■  then 
advued.  woud  not  allov  the  order  to  tenelB  leoger  In  forte.  In  Ufa? 
the  agreement  on  which  the  plaintifTa  sued,  wiw  entered  into,  and  it 
was  suggested  now  for  tlie  first  time  in  the  defence,  that  tbc  agree 
incnt  was  invalid,  and,  thcTffc'T< .  that  tl-a-r  wkM  nni  rrfovcr  i.nder 
it  The  agreement  wa*  not  a  trani-f./r  i  i  di' ''-ti:  _■  s.- y  I'-cal 
rif;ht3  or  liabilities,  but  il  kit  the  CorporiiUuu  the  muiena,!., . v,ah  ,111 
tlie  obligations  of  Diidertaker.4,  a*  rMtloed  third  persons,  which  i  hey  had 
before  llie  agreement  was  entered  Inte  The  agreeiuent,  however,  pro 
v-drf  f  if  un  ii.dc'iinilv  li:  llic  nlfni  nf  f!  (Km  in  the  i  •,  en'  ,l,-fui,"t  by 
tlif  i_:,nii-.ut]y  I'hr'  ill-;.  v.Li,-iiiN  dcni.  d  l.iTat'!,.  nnd  .|,'v:i  d  Hint  tin- ,.,-r<.r- 
ment  was  validly  dctormioed,  and  said  alternatively  that  liie  UOU  was 
a  penalty  only,  and  was  not  recoverable  as  liquidated  damages.  In 
Decembci,  after  the  action  was  commenced,  the  Corporation  endeavonred 
to  obtain  a  further  exteiuion  of  time,  but  they  were  unsoocessful,  and 
tile  urder  wa.i  revoked  on  Jan.  HO, 

Wilhoril  vtilV.OK  tin  thf  i.ibcr  "id.-.  His  LORDsHll' gave  judgment, 
lie  -Jtid  the  Klcctri'  I.n.:li'iii,;  \  t  uf  I--'?  priividdl  that  u  cirpurn 
lion  might  cjnusit  »ti,lj  t^Qy  periuu  ui  company  (or  the  execvtioo 
of  works  to  enable  thciii  ithe  corporation'  tj  carrjr  mt  the  ttOder- 
taking  of  snpplyini;  electricity,  and  they  muat  buy  aamnt  timn  anj 
ooi«i<i«  pereoii  or  company.  !<iit  ii  itrohibited  the  undertaker-!  bf 
any  con t met  or  assignment  Iim:ii  i!.in->ferring  to  another  eonipaay 
or  person  or  ilivps'In^'  thcrl■<bl^fi:^  nl  any  !•■•.•»!  powets  given  them 
or  li..li,::tii  -  uii|initd  i:[i:n  tuiiii  v,iihi  ;[  ilii  i\)ri»oot  o(  the  Hoard 
of  Trade.  That  meant  llutt  the  power  which  the  piovaj,ional  order 
nave  to  tho  looat  authotity  el  ilaiM  eofplyiac  (he  dietriet  or  not 
wlibont  the  eaneent  ot  th*  Koard  of  Trade  rtxild  lie  pttt  into  the  hand* 
nf  nnv  other  person  The  npveemcnt.  however,  contained  a  clause  to  the 
I  I!l  1 1  ili.it  tl,<  I  ij.pati  .  1 1  uuM  *- manufacture,  distribute  and  supply  elec 
tn  iiy  and  vir.  ill  '.In:  i  iovtsional  order  as  if  the  company  u ere  llie 
iindtiluVcT I  Ml  [It  •  .ti  agreeiu«nt  otherwise  provided."  The  coin- 
fiuij  ii,i-o  *ai!  lu  fix  the  cl>jki««»  and  tu  enforce  regulalj.ma.  It  was  cleat 
that  it  was  contemplated  that  the  entire  busliic».s  was  to  be  handed  over 
to  the  company.  Tbc  agroeiiicnt,  therefore,  wa»  one  which  waa 
MMted  hy  the  Act  on^-<?  ;^,d  tould  n>d  U  u,h.r<.  JodgoMntiOr 
d*t«mUMa>«itb  ;^ 


WiUduoB  V.  Qasratto  (Northara  CottDtl»;  <  Ltd.i 

At  Leeds  A«si2e«  last  wrrls  '.h«  jdiiintilf.  Mr  (li  o.  \Vilkin>i>n.  liii.-nnch 
el -ctricsl  eiiginotr,  Harrp;:an-,  una  cf'a  ri:iiin  (if  directors  of  defendant 
company,  sited  to  recover  i'124  Us.  Id,,  lorditcctot  *  teei.  The  company 
was  llnati'<l  in  October.  11NI8,  to  aeqtlire  c«'rtatn  tra<le  secrete,  by  the 
application  of  which  waste  anliataneaa  or  refuse,  and  in  particular  w^aste 
leather,  could  be  c:>nver(ed  into  mazhalable  commoditiea.  tof^elber  witJi 
the  sole  ind  exclusive  right  of  OHng  the  same  in  the  six  northern 
oounties.  The  nrlieles  of  asimciation  pmvidf  l  tha!  the  d'n  i.tiiT»  iihonld 
be  paid  i'it^''.     I'l  ilntill  iva- .,r  n\\'  iliri-:  t.>rs      111  Vpril  l.iK  year  th* 

directors  met,  and  decided  on  the  proportion  of  payment,  and  plaintiff 
bad  oodomM  to  bimtba  right  toliao  of  the  BMoer'whni  it  baoaaa  dne. 
Some  two  month*  later  the  dircetori  egreed  anMncthenMeleta  that  fhey 

wouUl  not  ai-k  for  payment  for  their  services  until  a  dci'inite  result  had 
been  obtained  from  manufacturing  by  their  process.  It  was  contended 
that  a  detiuite  resuU  fn  in  niinnfactart  had  a!f»dy  been  obtained,  and 
1*120  was  now  due. 

For  the  defence  it  was  arguoil  that  tin;  direotori  octiitg  collectively 
could  IMrin  a  MW  apMBiMitlawning  the  itmouot  of  their  reinuiivralian. 

HIa  IiOBDBHIP  laid  that  nnder  (be  cireumstoneee  plaintiff  had  a  ri|;ht 
to  the  moiMy,  and  b-fore  thst  ripht  rpiild  be  taken  ixwsy  frnm  him  there 
must  be  some  Mihd  CLJiiliac;  iiv  Hhiah  thsl  ri,i.:'i'.  v,\:-  il'i'-tiuvcd.  In  hie 
op-nlnn.  there  wun  iic.  tiich ooutroet.    He  (onnd  (or  plaintiff  lor  I'll  I. 

Thi  hi  AriDK  of  deiendauta'  counterclaim  for  £'iiVi  wtm  then  heard.  It 
wa*  sMied  that  in  the  manufacture  of  "  (jiterette  "  there  wait  a  secret 
yiOPeie  ItaiatiC  enggeeted  that  he  could  it^venl  a  machine  which  would 
wJrk  antemaUealtyi  and  at  the  same  time  p.-event  theprooess  from  being 
diswrered  bv  anyone  in  the  cornpsny'«  eniiilov,  Ttic  i-iivi  hinc  v,  (ta  mailc, 
and  i;  w»i.  ai-reed  that  pUintil?  -/m aid  sell  '.  to  th-  c  ii  jian-,  for  £101) 
cash.  iiAi  wurking  capitikl  isbarcs.  and  SO  per  cent  of  protltA  from  sale  or 
lease  of  the  patent.  Il  wius  now  contended  that  themaehine  sholijr  failed 
to  satisfy  the  tpecitiod  conditions,  by  reason  of  wbieb  delendant*  loot 
£2ha,  the  cost  uf  constructing  the  machine,  ani  iS  guloeaa  paid  en 
iiccooiit  of  the  purchase  price. 

PlaintiiT  la  litf  tide!  it  wa!?  r.o  csnt'ition  nf  ihe  contract  thai  the  machine 
n  hcn  C  iniinn  t-d  in  aoc  i  :la!ii  i'  ,■  I'.h  i::e  mv-'nlion,  would  convey  the 
secret  preparation  intu  tlie  tuik,  so  as  to  render  it  impoieible  for  defeo- 
danta'  iinittaiwi  (0  discover  the  oonporiiioB  Of  Ota  ppmiRtiov ;  ha  alw 
contended  tiiai  llie  original  i^itemut  eias  laietodad  ^  nratoal  ooBMat 
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fill  Itm.  Ii;.  1<»04,  Mid  a  new  agreFinent  mbstitatrd.  >)t        h  thr  tf>ni 

piinr  tip'ii-eil  tr>  pay  him  fl'i.  1.1s.  In  lieu  of  thf  »m<  i   iiiniaJiv  nKf"'* 

IhiH  vum  b*ii  lM«-n  |MUil  l>jr.  Uw  cmniiftny  tlmrllr  l>e(or«  thi>  writ  vn-i 
Uamd.  IV  MMlitm  «M  MM  mmiiklHi  in  MooMaaiM  «ith  pMntM'* 
inwntien. 

Hid  (•Oldisllll'  UeU  Ihfrc  \ttt<  no  rfiniiufi  Mwffn  tlie  parlies. 
I'lnintilT  niM-r  iotoniloil  to  cuAranlm  nnjlhing,  Aiid  U<'fi'ivlaiU'<  w*ro 
awBi-e  ot  llmt.  He  then  m''"  :rii!  'nv  nt  fm  pliiintifT  nn  the  rlMmwithMl 
cocU,  |iUintifr  to  pny  cci't>  .if  i^.'^iic.  .  (  Iai-.  iai.-,i  1  bv  him.    iladVUMt  (nr 

plaiiitiO  on  countwclaim.  wiih  •'o^i.-:  nI  uiiiUewLiirn 


City  of  LoadoB  £iectric  Lighting  Co.  v.  Mason  &  Oo 

III  tli.'  (My  I'l  Ii^iidon  Coiii'l  vii  'l  up-, j,-,y  ii.ni;.;iiir  FijUL'ht  t-  r 
Itmn  lit'k-ndants  £1»  I'Ju.  lor  ejectrio  current  «ippli«<]  over  a  pfiiodol 
four  yrarv.  In  Win  the  e»m|)suiy  incn'n»<-i1  ll)«  voltUfff  ot  mpHj  »nd 
chanRr<i  the  mi  tor,  but  the  oaloiUtiou  oi  lU«  MnOUnt  «!  mmnl  MB- 
Mimed  cooUniMd  In  U  ma.dv  on  tlia  oM  karia.  Tin  MMlt  «M 
that  (l<ir«iidant«  were  only  <harge>l  Cur  Iwlttlrair  nehial  canaUDptiail. 
Thi*  ftnpnnv  now  Kued  for  the  biilBtiCP. 

Ill  ti  riil;uit.  .Lonteaded  that  if  tiii.  cjnifai-.y  mitde  a  ml>l»kr  in  'Aif-h 
own  favour  a  can»uin«r  <i«ul4  not  compel  t'bc  repajrmani  for  a  Ioiikci 
pwiod  Ihw  the  nwiom  q/autUr,  Md  Mikai  wh$  ihiMU  phiaHits  now 
olalm  vieut  tor  nur  jtm.  It  «u  ilaM)  hwnw,  ftut  tN  aooiseDy 
patA  buck  MM iMmtuplgr « liailw  trnr  Ito vther  «w. 
Jii4k»  M3MLBY  SMITH  «n«  jntRmal  to  pWntllhi  Mil«ithovl«iHl«. 


Weft  Lttolfttor  0*.  (Ud.}  t.  Biiim  VmUm  at  Oo.  ( Ltd  i. 

In  (he  Daier  Kon^c  ottiwi'-oortof  8eMi«mlMtmek.I<or<l  Ktormonth 
PAtlinK  iMinl  judgment  In  thJi  Mtion  ior  JCfiOO  dMnagex  in  re«pccto( 
alloi;ril  breach  o(  contrai  t,  and  aUo  for  interdict  in  respect  of  the  infringe- 
iiientof  certain  palenln  for  improvements  in  electrical  intolating  sheets. 
Delendern  ilruj  I  rcm'ti,  und  r)l1tIr.r:^H-'  iht:  \;i".i.lity  ihi-  i-it.-.ii[.-  on  ihf 
};m\md  iif  ft)i;M:i[iii:iiii  a  id  i  i  im  us*.  Tlif  j  |il<'a-.i  tlint  in  ..niu  'iiiii  ■nnl 
boJore  Mr.  Jastioe  Kekewicli  ia  l4>ndon  in  iHWt  tli«  p*t«nts  in  *ia<istioo 
MM  ianod teba  innlid.  Pamwsnpiir  Ifant  tiM oaliolt ham  maam  tmm 
uneoM,  hi4  mindilti  th«lr  validity.  His  Loidahip  alDiwad  ft  fnaol. 


Alleged  Tntmear  Olwtniction. 

A  cart  driver  u»s  charged  at  Uradford  Police  Court  on  Monday  with 
williiUy  obstructinK  one  of  the  Corporation";!  eleelric  tnunear*  on  «  dim 
t'f  roua  piirtion  of  one  of  the  city  tramway  routra.  On  br  dulf  of  the  (  - 
poration  it  was  stated  that  defendant  could  have  got  out  of  the  way  by 
crossing  the  road  or  by  Uuning  op  a  aid*  atnaik.  and tiwi  the Mtionweat 
nf  «»cli  obstraotion  wac  demonstrated  leeently  what  a  carTta  baekwaiiS* 
dc-jrn  thf  hVA  In  ,]r.f<'.:U-n.  Tht  defence  was  that  the  »trf*l  wa»  tukrrow 
at  tine  point  ..f  iilir-pi-d  ol.anicin.ti,  and  If  defendant  had  croencd  he  would 
have  b«pn  on  the  wron^  siide  of  the  road.   The  •tummons  wa«  diamtaaed. 
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appohrmbirb  vaoant  and  fillbd. 

liclfaul  Tramways  anil  Electricitv  (  omiiiittoe  invito  npplioationR 
for  the  j)osition  of  Htntioii  supcrinteiulcnt.  Salarr  t'4  per  week. 
Applications  tn  the  city  eleclricnl  oii;;iaeur  (Mr!  Victor  A.  H. 
MiCowen,'',  by  April  1 'i.    S««-  ftlno  iidNertiwiticiit. 

^  <:>lksUi^c  Klectric  Tower  Co.,  C'l-utral  Bank-chaiubens,  I.«<-d«, 
iiivit)'  Mpplications  for  junior  a»siiiianta.    H«e  advwtuieinent. 

Biniiiiighatn  Corporation  requiru  » tratnwup  inapeetori  Iwtimn 
S.*)  and  4')  years  of  age,  and  with  knowtodce  M  UUBOWMJ-tnA  COB' 
Htnirtinn.    .Appliciitionn  by  April  T2. 


For  the  p<iRilioii  of  boroii(;li  electrical  (.iigiutfr  nt  Itcmiond^ev.  in 
nucCMrion  to  Mr.  \V.  If.  Vincent,  there  were  M  candidaU-s.  and  of 
tliMe  the  (oUowin^  thrc«  were  »«lvct«d  by  the  Lighting  coukiuitieo 
to  appeiu'  before  the  Council :— lIr.W.£.J.H«aiiMi(o£M(eBgiiiior 
at  SoutliendK  .Mr.NcviUc  Appolbea  (ehtofongiiuor  at  Adifam-imdiir- 
Lyno)  and  .Mr.  John  i<.  Mitclieli  (of  Woolwich).  Tlie  flnk  vote 
reftulted  aa  follotvH  :  — lloeuuu  Ul.  Appelbee  'iti  and  Mitchell  6.  and 
(ho  second  b«llot  Kavo  Mr.  llecniin  S&  and  Mr.  Appelbeu  29  votea. 
Mr.  Ueenau  hae  been  for  the  last  three  yean  nt  boathend,  and 
prior  to  that  was  with  the  Northampton  lUi-i-tric  Light  tic  Power  Co. 
for  10  years. 

Wakelield  ComnUoa  btm  •MoiaUd  Mr.  W.  H.  Miller,  Belfaat, 
to  lb*  pooition  «f  dnot  mnetaat  otaettleal  ■nctMor. 


ABftartm*'— At  tbe  and  of  IMM  the  coi]«i>l«raUe  luuuicipul 
entsmiae  of  electric  trauiwaye  was  for  the  moel  part  eompiatod, 
and  thie  year  the  enterprise  mtexM  upon  foU  working.  The  tmder' 
tnkintf  Htiirled  under  aomewbat  unfavoiumUe  conditions  us  to  capital 
riiitlny.  li  wn!>  neoeaaary  to  redeem  at  »  large  co«t  the  conceaHions 
which  liiid  hi^-n  granted  to  the  cuiiipatiieB  working  the  then  existing 
home  tramways,  and.  in  addition  to  the  uflual  heavy  coatJi  of  con- 
vetetou  to  electric  working,  a  number  of  hridgee  reqoiiod  to  b« 


reeon-ttriiotod  or  strengtheiu^d.  In  IWH  there  were  Sl.'JflO.'.Wl  p»-  - 
iiengers  eAn'ieil  on  the  line*,  the  reeeipi*  heiiiK  l,'JT4.il"2'J. 

The  reeeiiitH  from  the  elrcii  icily  ailpply  work*  ol  Anutcrdaui 
reached  in  IMM  X'll.liT.'i,  c(  which  ftinotini  .lISSjOM  waa applied le 

!»i*v»rtiR.!iti*>M  iMi.l  itff(>»-<'".f  loans. 

Argentina     1'      1;  -.niv  of  the  i;i\cr  ri.ite "  sis >  ilic  <  •  lu- 
paiii  i  M- iisniiii  i'nuisl  iiili   I  lo  I'Ji'ctricitkil  liiivi- yivrii  ilic  iiiiiiii 
cipol  ■lii  o. Mr  of  public  li.iitm-  i  m m  of.  ihc  iKiiird  of  llie  i-nmp.Tiv 

It  IS  iil4it<id  that  the  conct-iiiitjiia  granted  to  Mr.  W.  I!.  C.isseU  aiui 
Mr.  Jnan  Miegil  Nnjan  for  trHinway<i  and  to  Mr.  Ii.  !'■  Nesretti  ior 
a  light  railway  .-it  l->i  i'lata  Itave  been  tledared  an  lapsed. 

The  roayror  of  Bnenoa  Ayrca  hae  demanded  the  removal  of  ihr 
overhead  wires  of  1a  Capital  Trammty  Co.  in  Calle  San  .TDun. 

Klectric  tciiclioii  will  Klirii-tl>  Iw  i\<lf>i>t<cl  on  llic  TrmmniN  'W 
Ocsle,  lliieno^  .\yrc>i. 

r.ncnOK  Ayres  iininicip«ility  liuve  dcchiicil  to  nanctiiin  the  IJiicr.d* 
.Vyres  aJld  Belgraiio  Triiinway  Co.'s  propowd  liii<  lo  CliacRritii  r.nd 
y\]la  rrijuiza  which  wonld  cover  ft  iDUlc  to  be  s<  rveil  bv  Mcs*r*. 
S  iwycr  >V  I^cro^e  under  a  coneeiiun  recently  ^rnntr-d. 

Bftrkiag.— The  Light  Hailvray*  cominittee  have  been  n'itlir>ri'.\l 
10  apply  for  an  order  to  extend  tlie  tr;unwiiy>.. 

BoOMIldMy  (Loadon).— The  rinance  committee  have  paaeed  an 
cfltimate  of  JS.ISO  for  extenAiona  of  distribnting  main*. 

Birmlatham  and  District  Blectiic  Olnb.— A  gencnx]  MK-etii^ - 
will  be  held  on  .\pril  h  nt  tlic  Colonnnde  Hotel,  New  stnet.  !!ir 
ininghoin,  nt  7  IIO  p.ni  .  when  Mr.  W.  U.  Moochotiec.  M.I.II.M  .  will 
give  a  lecture  entitleil  •  Lightning  Condnrtore."  The  ntU»  of  tlie 
club  have  now  been  iHAiied. 

Brightoa.  -Tlie  conxillliii!;  elcotrienl  cngMirer  iMv.  Arilmi 
Wripltri         siifiniilV  ii  lit-=  rrp;irt  on  the  position  of  tlic  S.nitliMick 

olov'llK'L!  \ 

Mr.  Wright  prefaces  iiii  report  by  »tiitin(;  .  1)  that  thcni  not  the  leaat 
diftmoof  the  general  body  of  tale|iKycra  havitiK  to  contribute  to'^anUtiw 
leheme.  ais  it  can  always  be  made  «clf-«upiN>rting,  a.^  tbc  lingliton  dee- 
tritity  oodertaking  has  invariably  been  in  the  ii»«t ;  (2>  that  the  co=t  r%i 
cnrr>iDg  out  the  scheme  will  l*  much  less  than  wn«  vitimated  in  IV}0  ; 
anrl  "(1 .  i):ia  tb<>  Rnnthvt-icV  •ch^iru-  s?  nol  only  the  best  sointion  of  the 
prcilii.?:ii  of  how  In  (inni  li  tin'  uil  ii'.iLiinn  supply  rcijuircd  foe  lirigllton. 
bul  that  itB  advantages  over  the  only  other  nlternaiive  arc  even  g;)«l..;r 
than  were  foreshadowed  in  18<,)!i. 

The  whole  of  tlie  interexi  on  the  money  alieady  spent  i>n  the  worlu. 
together  with  Mr.  Wright's  fcc^j  for  iiu|>erintendiiig  the  work,  have 
hitherto  been  provided  out  ot  the  profita  th#  electricitj  lunlcrtaliins, 
ar.il  the  acciraulated  profit-:  an  t  fho  certain  economie- rc-n'tin:.- f'  i  ■  'ht 
iiM-  o[  the  idiint  now  heiiip  in  =  tiilled  at  Houthwifi  v.nni  1  <■  i  ;i:n  m  :r 
cliAu  aiittleient  to  meet  tht;  lull  inierett  and  sinking  fuiKi  ciuiig-a  m  the 
future.  Thaachtnie  outlined  and  eattalftted  tut  Mr  Wright  in  liNO 
contemplated  the  Iraildin?  of  a  lO.OWfcw.  alaiion,  the  provision  ot  the 
neoe.afiary  trunk  mainn  to  liri^hton,  the  laying  down  of  ti.OOOk*  ot  new 
i.:Mrii  rjitiii8  and  coovw-ting  machinery  and  the  removal  of  the  lari^-e 
c:i::incH  .ind  V>oi1crf  fmm  Xnrlli  rmd  t/i  Snatl  wick.  The  oort  of  carryini; 
out  the  conif  lerc  scheme,  with  t)ie  o\cepti  nt  ihe  removal  of  the  North- 
rotd  plant,  wonld  be  about  £66,000  less  than  the  £100,000  saocttosed  be 
thelM»A«t.aBd<l»,0001aMtlwiitli«fMliBala8^ed  IqrMr.  MaroM 
himMlf  on  UftTdi  9, 1900.  To  the  great  advantage  ef  a  tarnig  in  eapittl 
coetmiut  be  added  those  of  having  acquired  an  ideal  pi**  "f  S'l  "normriui 
extent  for  a  power  station  which  would  be  capable  of  j  il  ;::ik  ;  lar.t  ci 
|jO  per  ceTil.  innrr-  p  iierRtim;  enpfteltv  tiian  it  wjt  priginaiiy  liesinnnl  fftr, 
.tn  l  the  .  cTtiunt.^  yf  h.svliir  .«  nnu  h  'niK'  -'  li*-  '  'or  the  .lale  of  electrtci^ 
than  was  contemplated  in  I'.iOO,  due  to  llie  neighbouring  districts  n.->w 
raqnifinf  aiipply.  Iho  naaon  whjr  be  <  Ur.  Wright)  recommended  the 
conunlltea  net  to  flan7  oat  that  part  ot  the  ortginat  schonr  involved  io 
the  removal  of  the  North-road  plant  to  Southwick  was  that  the  ji^oevtrd 
turbines  wore  gtiaranteed  to  be  so  ninch  more  eonomical  in  fuel  and 
other  works  costs  than  the  triple-expansion  engines  originally  intended  to 
be  installed  at  Southwick. 

In  view  of  the  approaobittg  completion  of  hii  it  yeans  •erviee  as 
maniMf  ot  the  Brif^te  OononUon  eleetrieity  ondi^akini;,  Mr  u  v^m 
consUera  Ifaat  Aa  orHigB  tt  the  Ugfatiiv  oonmiltee  aboiiia  beai  m  mind 
the  satlsfactoiT  mnlta  ot  fba  eonuniMH'B  watk  in  ooDninetioB  nith  tlut 
of  Mr.  Christie  and  Umieir.  Thaw  nanlU  ttr.  Wright  enaiunMo  in 
his  report. 

Oaiftdft.  -The  mnnicipiility  of  Contiooi^k.  t.^ueboc.  cam.  into  po-- 

suissiun.  ty  pnrcliHse  fr<'t>i  it  prlMiti'  rriiiip«u\.  of  the  elcclriciiv 
supply  u;i..ir'rtiU<inL;  ot  Hit    luwn  ;n  ii,i.:l>er,  IWVt.  at  u  oi>^l 
ti«!.()IK».  rn.'t  IA  :u:  isM.n  of  i  iH  i-  cent.  .lebentiireH  at  aUml  piir. 
The  iitatuiu  i-.      « (ittii  -pjw  ni  ono  situate  Oil  tile  CoaOOOOk  riW. 

where  4U0  h.p.  ik  ttvailaUt;.  ihe  demand  is  slowly  bot  wrely 
reaahiogtbc  fillt  capacity  of  the  plant.  A  severe  drought  inuiif 
diat«(y  fbllovred  the  purcfiae*  hy  the  luunicipality,  but  this  notw  iih- 
stiindiiM  tiiA  flnt  IS  Riontha'  operatioiw  niuUr  mnnidpai  gmdaiMe 
rcaUaotlftoaah  auxplus  of  fl.4NI0  tonnrd* neetins eanital rharge*. 
rapaiia,  4e.  A  omuidarftblo  deuiftnd  for  power  for  iioineatie  and 
innuatriftl  pnrpoeBe  haa  anacn. 

Chili.— The  Senate  has  passed  an  Act  authorising  tlie  con*lnic-tion 
of  an  electric  railway  from  N  alparaiso  to  Santiago,  via  C*sal.U;v-n 
and  Curacavi  valley  s,  witii  a  branch  line  to  Nelipiaft,  The  uiam 
line  will  be  about  ^  miles  in  length.  MutcriaU,  ie,inipor|Ml  m 
Ihia  nndertaking  will  ha  free  of  costoms  dnitea. 
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OityTalephoM  FinIiM|«wt.->Aiiii»|tiiiy  WMopcnedooTiiMday 

bv  the  Cily  t  oroiivi-  i;I>r.  1'.  .1.  WuKU')  iiilo  llic  i'aiii«<;  of  llio  two  tires 
whicli  (•>ok  pl«i-u  on  Fib.  'iH  luat  uii  the  prcmi!M.'f<  of  thv  Nation»l 
Tsksphoiic  i!o.  i\i  Miiii-iiun  IIoiis<^  C'lmmbant  (jocta  Victorin-stroi,'!, 
And  Oxford  court.  (.'minoti-Btrool.  Luniion,  K.C,  Tlio  tires  occiirad 
>iiimi]taiii'<ni.;lv,  oltliuiigh  the  two  plii.'i  s  nro  n  con^uk'rivblp  divtHiicb 
It  part. 

Mr,  \V.  K.  I.  Umm  ,  llit^  tii'Dcr^l  tuaiissicf  and  soUaiOi'.  i<:(>rt^i>t.'iited 
til*  NMlonnl  icliphunv  C  ij. ;  Mi.  W.  CloJo  uppcai^il  for  the  UeUa(>uliiau 
DUtrlel  Uailwaf  Co.,  and  the  insurance  cQmpunie<t  were  rI«'>  l«Kally 
represented. 

In  openliiK  itM  pruct  edind.-t,  Dr.  Wii.i.<>  muiI  that  MaQMuti  Hou&« 
Chambt-rti  wn»  a  huw  •ii;;l'Tifis,  and  cotitain*"!  ^  m  oHO  ofti<'«».  In  the 
iip|Wr  lliiors  of  ll  '  lini-  hich  was  four  tore  high,  the  TeU'phone 
Co.  had  Uieir  Hank  cxihange.  The  >irc,  which  broke  out  at  'i  a.in.  ot 
F«b.  to,  ^HtngraA  two  lUtta  woaden  BtrnetoiM  on  Um  root  whidi  wn- 
koMrB  M  tlwtMl  loom.  In  tba  nritch  room,  Etmncdialcly  behind  the 
test  (oeoi,  »ome  '.K)  women  trli-plimit^  up«rator.t  and  it)  male  excliangc 
in«|lwlor«  w<^r<^  rii>!age<l  dnritij;  iho  ilay.  At  niuht  four  nmlc  o|i«rator5 
only  ner"i  "i'i>:'r  t  lliere.  The  lh-<  \.\  <Ht  ni  url  1 1.  '-.  rni  in  the  t«le 
iJion*  <ti-i mI  room  on  tin   toi'nm-t  ll  •  r,  '.vrif  r^  n.i  i.MuiMikeeper 

and  nis  wile  resiilcid.  The  diatribatini;  room  waa  closed  at  the  time, 
Md  WM  aaMam  mad  aiant  fpr  wiywtiBB  «r  MMfaa.  Tba  origin 
ef  lha  fliri  had  tman  tncM  lo  a  eame  tba  UwMiaB  of  whleti  lav 
oulnide  hill  ]uri«<Iiflion.  It  appoamd  from  what  h«  had  b«en  informed 
thftt  lOiK*  «hs;trieikl  work  vn»  in  the  counM  of  nxMution  on  the  inner 
crirclo  of  (^t^frtct  ?^.i!rwfiT  which  reildcr»"f1  nr*r  -  -iiTT  ^nn.'-  r.U*^ra*!onil 
in  the  leli'i'lipn.'  v,  u.  ;-  m  t^ir  Kmnels.    Souic  t'  **,--    mti'  ciiind: 'i«d 

on  the  railw^i^  tiarly  on  the  morning;  in  quesiUuu,  ^li  ih&  ouuductur  laiU 
were  chariicd .  One  ol  tbe  telephone  cables  came  into  couMUt  with  tb« 
Hre  rail,  an  are  oeearrad,  the  lead  AbeathinK  wax  in*ltc<l  off  the  cable, 
anil  th<>  wlnt  eame  In  oimtact  with  the  rail.  Ttu-  t«tephnn*  «-ii«a,  naed 
t'l  (airjiiL^;  mi  nt  at  iiiilv  •••J  to  Jl  Tolt«,  r<'iM'i\'»id  cunrvnt  at  I'lOO  volts 
from  thi-  mil.  That  rurrenl  was  carried  to  the  tost  room  of  tbe  Bank 
i;\chikni;<'  ami  th<-  <-Mf  rooui,  aild  citised  liies  at  both  pUcr-i.  He  ha4l 
invcitigatid  the  c*.-*,  and  hail  eomi'  to  ihf  romliisioii  tlmt  n.>  piiMie 
imifurf  waa  naededi  bat  h>'  bopetl  that  an  ini)nir>  woulil  be  made  by  one 
of  tba  alcctrkal  ln«peeior!>  of  tli«  Pourd  of  Trwlr.  W  ithin  tbe  l,ut  we<>k. 
however.  -Jeveral  members  nf  llic  f  ''!  v  C  rp  u-.:  n  u  1  i  ,5  him  t'l  hold  an 
iii<|uirv.  Thcr^'upon  he  commiinio  t' i!  «ilh  tl..^  [I  nrii  i  f  IVu  li  ,  a4id  had 
received  a  rt^plf  from  Lotd  Maliubnij  that  tbe  lire  "  did  net  appear  U>  lie 
Ik  matter  in  rcgud  ta«UA  Ika  Boaid  gf  flnda  had  any  fowar  lo  order 
an  in>)<iiiy."   fla  had  deeidad,  thaiefora,  to  bold  an  iminest 

IVi  K  i  TM.inMov.  a  telephone  operitior  at  the  Itank  exehan  ?e.  utatwl 
that  about  live  iniunte^  to  t^o  he  tried  to  r'>ramtinicaie  nitli  the  l  ire 
lliii«4i>> bAud<)nnrter«  at  Soutliwnrk,  Iml  th>»  ymf  vent  ■•  on." 

Hi  ,1  ,  I  -IN  It4.\  .1.1 ,  nij;ht  in<p<rtnr,  p  n  i  i:m  utter  i'hornl'in  .-ive 
him  tfie  alarm  he  .^witrlied  ntt  the  l  arrenl  and  tum>>d  oi(  the  sa^,  lie 
IbMl  gat  ■  iihwiii  111  extingoiaher  and  ihiMf  it  thwil^h  Wi  BP—  ilnor.  bin 
lb*  lh»  waa  brnmlDR  rery  fiereelr,  and  th*  MdamUhar  dlil  little  (.-nod. 
Mnee  the  London  Wall  lire  tlierehad  hn  n  hitlf  hoiirly  inspei  tinn':  <>(  thf 
pi*  iiiiiie^.<lui  inKlheniKht.  The  lire  iindonbtedljr  broke  out  in  the  tcfll  room 

Other  evidenee  Imving  been  given,  the  inquiry  waa  adjoarned. 

OroydOD.  Tin-  Corp<iriin.ni  liiivo  iiMtlioriK'd  cxtpiisiuns  of  iimiii>. 
for  tlio  ootninv.'  winter  iiivnlvjny  nn  t"spcii<)ituic  of  about  l'  l,'2ltl». 

Dalksy  (Ireland).  The  C'oiuii.-il  Iimi  »e(.k  <U'ci<lc<),  hke  Khuk- 
rock  Counoil.  lu  Beml  a  ilepiitii'.i'>!»  fi>  waif  nfww  llict'liti't  HK  i-etar> 
(or  Irelinnl  to  aOvooalo  ihi  iii  A  iHun  nf  u  d  also  in  the  Dublin 
I'nitfil  TratnwHvis  I'ill  iiiithori«ing  ihu  company  to  supply  current 
tor  hfihtinf}  in  I'alkcy  iiiid  Ulaekrock.  .\s  will  be  slch  from  om 
I'lirliniiientiirv  IntoUisrenec  the  olTnrt  to  iiiHert  thin  clause  failed. 

Dorby. — .Vppltc;  ti  I'l  1;  1^  been  made  for  smietion  to  it  loan  ol 
i.H.I<(X)  lor  a  .'(lOktt .  turbine  dviutmo  Kiid  eomt(  ii>iins  plant,  cxtcn- 
aioii  of  ji:.,n>  .V.  . 

DoTM.  iitu  Itoaril  iif  Tnulti  have  granted  tho  *  utiiicirii  appli 
cation  for  a  I'rovisional  < 'ider  for  the  paritJieH  of  Itivcr,  Kwc  ll 
WhittieUI,  (iuatou,  W'estclilli;  wid  -St,  Margarets,  with  part  of 
Alkhwn. 

Tha  catimatoa  of  the  revenne  and  eiprnditara  of  the  Eleotrieit.v 

department  for  the  year  ending  March  Kl,  lOOfl,  show  total  reoeipta 
t'lT.-W.  expondituie  Wfl»6,  gro^K  profit  lH,fl«.S.  Interest  roquirea 
£8.TM,  nnkiiiK  fund  inatAintcnt  i"?.  ):^!.  I<    it  i;  estimateil  unrplns 

Dnblill.— The  LighliiiK  eoiiiiiiittuti  bn^u  insiicil  a  report  in  which 
it  is  state' 1  <iiat 

Theylonl.  furwsrJ  lo  iIv-ci-.niufptWnaDdtakinnoverof  tht>vatiouiBeclionB 
of  Mr.  11.  llniiiiiutiJ  s  urir'iii.d  ( lei  iij^ity  eopply  wiie^ie  tii-torethe  end  of 
Thest«adyanii  rapid KrowthoftbaiiiidartakingwilliMctsititateenter- 
iMt  dfoo  a  tame  aaaotiM  •!  addiliot  il  weak  diuiag  lha  asnmar,  tb«y 
mUf  mliciiiale  tha  oast  wtntar  lha  piiatiiil  eapudtr  «t  aooia  of  Iba  «ib- 
ritatioDsiuid  ■tctionsofmaios.i&cwiU  be  exereded.  Maoholtbeextenuon 
work  is  ol  such  a  nature  as  could  be  latiKlactorlly  carried  oat  by  tbe 
city  electrical  engineer  iMr.  M  T!ti<?dlel  and  a  local  nnsistriTCjon  ^tafT 
wiibout  retaininK  the  serrieea  ol  a  cnii-  :  lun(; engineer,  and  ilie  c  in^mlai-f 
ihrretore  believe  that  the  time  atiiived  when  tlioy  aliould  ii^riiiift  lo 
Council  thvtrrininaliooof  the  a^c«uiententetad  into  with  Mr.  Uanunood 
on  Kov.  30,  iMir.*.  Thay  aooordingly  reoouinMod  that  the  agreement  with 
Mr.  Hammond  be  determined  a-:  from  June  I  oext,  ami  that  '.In-  U  v.n  clerk 
Iw  empowered  to  take  any  iliat  might  b«  nece^^iur  m  (.'  innccriion 
therewith.  The  committee  farther  recommended  that,  in  eoDm<ition 
with  an;  additloMl  works  which  mi^ht  be  io|aired  to  be  carried  out. 
the  oommittea  ba  empowerAl,  subject  to  the  i^profal  ol  the  Council,  to 


ail{p^  the  lerYices  ol  »tich  expert  or  experts  as  may  ba  reqtiired  for  tha 
ansistnnee  of  the  city  electrical  cn|;ine<r 

l.oDqthy  reports  have  been  prepared  by  tha  city  electrical  enginciir 
Mr.  Huddle)  and  the  coiiivultiiv;  enxiniwr  Mr.  R.  ilnmni  Mil*  on  thf 
poaition  and  prospett.i  of  the  electricity  undertaU-n:  M  '  Hu  l  i  e  -I,.  - 
tlias  he  is  of  upinion  that  notwithitanding  the  amuunl  ui  uu(.ii>idLK.uve 
capital  ami  other  ciiibairasement^,  the  undertaking'  will  in  lime  be  sell- 
bupporting.  lie  soggest^  various  altei;itioD&  iu  tbe  plant  at  the  -itatioaa. 
£40.000  lie  >-i^-^r^;  .-li.  iil  t  ht:  t  ipended  upon  th*  i-ptwrating  dmlri- 

butin^  ..v  -Ulii  l.y  th'   emi  u!  VMH-.  not  IncludiBk  iiny  jir:',  i;,;n::  (ur  Clon- 

tart,  Ui,  liuddie  recommend.-i  ine  following  >xn)e  ol  cbargei^  for  power  : 
.>d  per  unit  for  Hist  hour  s  daily  deiusnd.  and  Id.  after;  or  au  alterna 
tire  riat  rate  ol  a^d. :  special  combined  ilat  rate  ol  'Jd.  per  unit  for 
motive  power,  and  Ittd.  for  lighting  ol  new^spaper  ofhcss.  Clontarl  to  Im 
treated  cis  a  separnte  concern,  t  'ortain  eiiciisiona  ol  niiin^i  iire  suggested. 

.Mr  H..l'Ci't  Hu'  ira  11  1'  report  puts  th.  '.  t.^I  ( spi  nditure  on  the  new 
and  old  lthl•■It.l^lll^:-'  ii'  i:  i'lj.i^'.'l.  i"'».  '.i  l  i  n  1  '.ir.  yderx  that  a  demand 
ol  AiitOOkw,  will  bo  obtained  without  making  it  uooMiary  to  incur  the 
whola  of  the  aaqpenditora  oa  makoa  a^d  antanaiaM.  T>ie  committaa 
dumid  llMler  lha  danutiid  for  olaetrie  motora,  aad  ahooM  inaaguiate  tba 
sale  of  motors  on  the  hire  system,  like  Ilradlonl,  Shellield  and  Hadder.4 
Held  Corporations  It  should,  tua.  be  posiubls  to  supply  Blacknwk, 
Kinimtown.  A  :.,  with  eleetriiitv  frum  the  Pi^^eon  Houee  at  a  moderate 

Eiectrieity  in  Iron  uid  Steel  Works  .\  MtUnibh-  and  in- 
structive hfXiklci  \*  i»»ned  by  (lie  Kk^etrioni  Co.,  12l  l'2.'i,  OhBritij? 
CroHn-roiwl,  London.  \\  i  .,  on  the  •(ul>je<  t  of  eleelriciil  f  iinipmcnt  of 
iron  and  steel  wctk*.  Tile  adnpi  il  ilit  \  of  eloctric  ir-.s  iiit;  to  tlu' 
various  clii»»o~  of  iniwliiiiery  eniploxed  in  thoe  works  is  woU 
eBlabliahed,  and  the  publication  under  review  t^hows  ijoino  fine 
eXBinplcn  of  plant  stippliotl  lor  lhi«  purpom'.  I'.lortrtcity  iiow  plays 
11  nicMt  iniporUint  |Mtrt  in  itll  np-to-dnlc  ronlinralnl  fectoriM  und  Ihr 
drKcripiioii*  which  an>  Rtx'aii  ivFi-r  (o  nomo  nt  Itir  liinlAnAliAiM  trbteh 
tlipKlcrtrifal  Co.,  >'r  their  piiieni  .  .impiMii.'^  nn  die  ( '.intim  nt,  hAV<» 
put  domi,  Tht  •"■v.  nil  plants  de-<'i  il"Hl  dilVer  e  n  h  fioui  tlie  nlhor 
in  mmi V  if-peets.  mi  l  Mh<»v  clenrly  the  vnrv-iii!,'  iieed-i  of  the  dilTercnt 
faetor:e»  nii  i  ilie  method-  ndoplra  to  me.  t  llieni.  The  tir-il  illns 
trillion  111  llie  li-t  kIiows  the  yeiieratin;;  ■itatlnii  at  the  worka  of  llio 
I  lol«  ell  lion  Co. .  wlieie  fJelli^M  engiiii  <i  arc  included  in  tlieei)uipiiienl. 
.\ncither  Ulustrat'oii  hhnns  the  pener;itii-.cr  <itatinii  nl  flol-.kon, 
\'aiighun  &  (  o.'s  works,  where  AViUhim  ■  ii;,'it).'3  fonu  a  portion  nf 
the  t!Xt»'uaivo  phiiit  iiiHtnlWd.  There  is  n  large  range  of  thci^e 
inuatrRttnna  ahowii.  To  otif^ineora  and  oontrartrtra  en^'aged  in  the 
iii.<tn11iillon  of  llil»  el  IMS  of  phiKl  find  lo  owiii  iv  ;iiid  niftiing.n  of 
litrKe  iron  i  '  i  •  I  f  ii  i«l  inten  ^l. 

Forthcoming  New  Booki  and  New  Bditloiu.  ■-"  The  Elec 
trieiaii  "  I'rinting  >V  rnl.ii.'liiiig  r.i.  iLtd  i  :iriii<<ii>i<'t'  tin'  issue 
shortly  of  '•  rjpctriciiy  .Meti  iK  and  Tii>  ir  .M:iniigem<  nt.'  by  C.  11.  \V. 
OorfaMdi;  ''The  Kl'octrtciun "  rriiimra,  in  it  rohtiiiM  (Vol.  I., 
Theory;  Vol.  11..  Klertric  Lighting,  Tower  and  Trart  ion;  Vol,  IT!., 
Telegraphy.  Teleplniliy,  I"lri  tro  ("hoiiiiiitry,  Klectro  ^rotallnigy  niul 
.^HaeeUftneouH) ;  ■•  .\  Difjent  of  the  Lnw  of  Kleetric  Lighting.  Electric 
f'oWi  r.  14)eclrii>Triu-4ioiv,  Ae.,"  b\  .\.  ('.  (  urtis  ILiywurcl,  .\.r.l'..T';., 
solicitor;  "  i  he  Steniii  lln^'ine  rndiiiitor  and  Indic.itor  Diagnatiu," 
by  \V.  W,  Boauuioiit ;  "  Ktoctrii'  M -five  Power  and  (icaring,"' 
(reviood  by  Mr,  (j.  Thoiuas  DavKsi  ;  "  Subiuarine  Telegraph  Cable 
Laying  and  Itcfiairing,  '  by  H,  D,  Wiikuison  :  "The  Electrictaii  " 
W  ireiuon's  I'ocKct  Book,'  by  1',  t'.  Kaphael. 

German  Expert!. — in  an  InU^rc^iting  report  on  tlic  trade  of 
(iemntiiv  for  1004  Mr.  Consul  .1.  .Schwiibach  .'<cim  oat  It  lint  of  the 
prini'ipf*!  eiiprtrts  nf  '!.?rman  iiiacliiticry  and  upparsntiis  for  that  year, 
ilit-i.'  lurliiiliii^  i-!.i-trii  ll  tiinchinery  mJ'ii'iI  i'.  fl .OT'.i.hiaI  and 
iiirl.iu-M  i<>^,7uj.  llic  \iUiic  of  electrical  iimcbittery  exported  in  1904 
\fv\  closely  approximates  to  the  figure  for  the  two  pr«c<Miiiig  years, 

Qreeooek. — The  Conioration  and  the  Tramwavs  Co.  have  agreed 
on  "lie  fi  iL  n  iiig  reviseil  scale  el  charsrr..  fm-  ^  :]iv.|y  of  electricity  for 
the  licit  live  years  :  first  .100,(100  units  l^d.  per  unit,  next  200,000 
nuMn  lid.  p<-r  unit,  next  ;2iH),0(M)  noite  Id.,  beyond  thia 0*864  per 
ttiiit.    The  anticipaceil  rr-\ eiine  ia  about  .£8,000  per  annrnu. 

HaltfkZ- — The  Corporation  has  been  advised  by  tin'  Tr.uiiwuy^ 
coiiitiiittee  to  ptirchns^',  a.^  an  experiiueut,  two  motor  ImHee  at  an 
ei<tiiiinl(tl  eosit  of  £90,  The  deinily  ruaycw  haa,  however,  miad 
that  the  Corporation  haa  no  powers  to  mn  motor  'bneioR. 

Hammersmith  (Loadoal.— Tin  i  nnneil  on  Wednesday  adopud 
the  MIowing  gofgeations  ol  the  Lighting  coiuuiittee  : — 

That,  from  aadUHT  tbe  raadtiig  of  tbe  nMnra  at  thw  and  ot  the  nasi 
September  qoarUr,  Ihe  present  method  of  charging  lor  eltebrMty  lor 
private  lighting  upon  the  maximum  demand  system  b«  abolished,  and 
that  in  Ilea  tberen'  a  iU-  r^te  charge  of  3d.  per  unit  be  adopted.  That 
'.hi'  principle  ol  the  appointment  of  a  canvftjunr  i»ni3  the  pTovi«I?*n  of  % 
•  h     room  be  api)roved 

The  borough  accountatiCs  Aluti  iin  nt  ol  lueniue  and  expcttditnre 
(partiv  eKtimntoil  i  of  the  «l(H'irioit\  undertaking  lor  tbe  year  ended 
aut  uli.  show*  «»tiiuaied  proUt  £->M9.  lUa.  2d. 

Addiikmal  ofllea  aecomuodatidii  and  a  wvrhahop  ana  la  ha  |nO' 
rided  at  the  generating  atation  at  an  eeUaated  coat  of  ^,900. 

Holbom  and  Fiosbary  Electrical  B9ddbitlni.--This  oxUibition, 
which  cIcMititl  Oil  W«ditciidiky,  waii  it  ^ataoeceia  from  every  point 
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o{  view  iiiid  IIk'  ulUitiliiiK-f  luis  been  MlUiMrkttbl>'  good.  Tliu 
ComljF  of  London  Vc  hftvt  ncMvvA  i«r«iUii  eotmwtnlatkMiH  liom 
tte  exMlHtan  on  lliw  won.  In  ft  nninber  of  eauM  the  dircrt 
banineiB  ftlTWuly  i!<in<-  is  consiiU-rAU''.  I'roni  the  coiiipAiiy's  point 
of  yIpw  the  exhihilion  lins  bn  ii  <  <iiiftll.v  proniisinR.  lunl  llioir  sooni* 
every  pi'iwpfci  from  ttip  in.inii-i*"*  necci\<  <l  llial  tlif  7,(MXI  ii.I'.  i.ibnni 
whicli  til"'  coiniMinv  Imvr  nlrciiijy  eoniiM;*^!!  to  thru-  iiinins.  will 
consiili  i^l>l>  iiuKliii'ntcil  in  Uio  near  future.  Ihe  exliiltitont  ki<' 
orgaiii/iuK  i«  Jiancr  to  c^li«>ta  tha  ocenMon  to  toke  piUca  aariy 
next  wctli. 

nford.— CVl,  Druitt  iiupeatod  the  Ugdiiij;  Bridge  tnunwny  ronto 

OH  I'riduy. 

Islington  (London)  —The  Financf  Coiiiiuittc-o  hiw  pansu'd  an 
<»N!iiimi<>  of  i  l  .'-iHi  t -1  itix  tuecJiiinical  •lokum,  »U'cl  bimkcr,  c-.ia) 
for  the  ekclikitgr  wurkn. 

Koichley.— The  Tnunwnvs  conunittee  ta«ve  been  ftUowad  »  gnuil 
of  £1,200  (u  uiect  A  poMible'itelicir^ncv  on  the  mrldiig  ol  tlio  tnun- 
wny nniJurtakitig  for  tlic  ensuing  yenr. 

King  B  NortOB. — The  Council  have  dti-idixl  to  pay  the  cngiiiei  r 
(Mr.  A.  W.  Crow)  iH.'iO.  and  (he  olerk  (Mr.  Kdwin  Doekw)  £100 
fur  spcviiil  and  extra  a(.rvir(-»  reodoKd  hy  tbam  ia  eonBOetioii  with 
the  trumwuy  undcrtuking. 

Lambeth  (LOBdoO)- — Some  correspnndcucu  has  paiusud  bt'twcuii 
the  IfcgiU  iidviwrn  of  tlif  South  l.ond'  r.  l!lf  t  liic  Supply  Corpn.  iind 
the  Iowa  cl<fil<  of  t^iiiboth  in  repKi  l  i  j  i  MijiRfatioii  by  thv  Cor- 
poration that  ih-  !  amhetli  linrnngh  CouiKil  should  apply  to  the 
South  Motropoiii  IN  1  li  I  trie  Li>;lit  .V  I'ower  Co.  for  the  terms  upon 
wllieh  tlif,\  uoulii  tiispose  of  *>  niuoli  of  the  undertaking  of  the  Ute 
Crystji)  Tuliicv  A  District  Kleclrie  Supply  Co.  ns  is  ^Yithin  the 
liocuush  of  Laiubolh,  «o  thai  ibe  MUue  •houKI  be  nciiuii'eil  by  the 
Coundl  and  Uaualfemd  to  ihe  Boitli  London  Klecvrio  Hvuffly 
Corpn.  On  the  MMmmenAktlon  of  the  GenemI  PuriioM«i<  Comnuttce 
thr  IiiiHi  ig!.  rotjn'il  Iwp  d"f!tl«»l  not  to  give  the  de.sirnl  notico. 

Li«ht  fiaiiway.— Tlic  Devotiporl  Light  Kiiiluay  order  h&»  bona 
•ubniitted  to  tlw  Boanl  ot  Tnda  tat  aoafizmation.  Objectioiu  by 

2nth  inst. 

Liveipool.  I'll'  KjilAry  of  the  ('it>  engineer  iMr.  .f.  A>  lUwIie) 
U:i»  \h:i'U  uuuiiici'd  from  X't.400  to  l'l,.'V0O  per  nnnnm. 

Tlui  sftliiry  of  the  rc8i<ienl  electrlc.'il  ongini'"r  <  Mr.  Alfred  CloQgh) 
hiu  bocti  increiuied  fmiii  to  X'JOO  per  tuuium,  ikad  llinl  ol  tii? 
daptity  raaidout  eloetricid  engineer  (Mr.  W.  H.  CoUia)  (rom  £300  to 
tftrA  per  anntuu. 

The  Balnry  of  the  tramway^t  maniigcr  l\fr.  C.  11.  Bellamy)  hn» 
been  increased  from  tl,'ifK)to  il,.VU)  per  annum,  and  that  of  the 
trsflie  anpcrintendvnt  (Mr,  Cboa.  \V.  MaUins)  from  £400  to  I^TjUU 
per  Annum,  *    -n. .  ' 

LlMiMl  OOVBly  OOUiCil' — At  Tuesday's  ■ecting  it  Wtue  agreed 
to  loaii  £ll,OM  to  the  Hackney  Council  for  electrie  lighting. 

CotUritdt  for  Btrctr't,-  Linhttr-,  TmtiUatimis  Tlie  Cieneral  I'urposffii 

committee  leported  on  the  >|ii<  Umi  <  !  thctvrm!>  of  najinvnt  in  contraeta 
fur  electric  lighting  ic^tallations  at  ttr«  Etatioos.  xhc  conuniltee  recuni 
mended  aniendmrntj  in  |>ar.  I  of  tlia  Standing  Orders,  so  tliat  the 
payment*  will  be  made  m  follows  :  In  Centtath  (»r  UncliiNeig  :  .Vl  pet 
cent.  oaddivMyet  the  maehinfiry,  'id  ixr  cent,  after  oection,  13  per  crut. 
alttr  the.  trial  tteting,  balance  after  expiration  of  preMribed  period  of 
maiolcnance.  In  C'm(ract»  i\-r  Klectric  lA()ht  I uilattotUHU  :  80  per  eant 
of  the  contract  piice  fleim  extras)  on  completion  of  «otll«  the  IwlilMie  after 
expiraUuD  u{  jutaciibed  period  ol  maintenanee, 

/VaMtrajtt. —Captain  i5«  ixton  Mktd  wbrthvr.in  view  of  the  uncertainty 
In  the  poblle  mind  ax  to  «helher  the  Canneit'i  tramwajB  paid,  the 
finaMe  committee  would  bring  up  a  iihoit  repoit  shoving  the  relative 
aaat  and  tesnit  of  the  northern  sjstem  leaaed  to  a  company,  the  loutlieiii 
sjatem  worked  by  the  Council,  and  the  cn-l  of  the  ttmt  widmiog.- 
neoestitated  b;  the  tramways. 

Lord  WiLLDt  caid  he  vmuid  see  if  this  oould  be  done. 

Aa  npefted  in  Tb*  Klfeitii  ian  a  few  wMke  aBV,  the  Rigbwa}'*  cou- 
mlttNiaomnnRided  a  role  on  caplUil  account  of  £3Sl.M0to  mver  the 
OOit  of  MSrertion  of  the  lines  of  tlie  .South  London  Tramwaya  Co  to 
eioettio  tntetion  and  the  construct  on  o(  other  authorii^  tramways,  in  all 
ITJ  ndlea  in  lensth.    The  i^nl  rll!  be  i'llH.T"'    'Y\.(-  con.lait 

aysteni  will  be  enii.-lo. fii. 

Hir  M)  (  viu.kBiui  IK  K(i>  J  mored  an  aiucudioeot  to  refer  the  matter  back 
tot  taithw  ooaiidMWtion  with  atieir  to oanailariiiB the advinfaility  of 
ha«lnii  •e«mUn«d  ajitani  of  overhaad  and  eoDdnit  tnietlan. 

The  amendment  was  defeateit  and  the  rei!oniaiFndatiun  ado)  ted. 

I.i'ihiiiiij  1,1  tyi>rkmtu't  t'i>ii,i>i,;.  U  viiiH  agreed  to  aecrpt  the  offer  ol 
th»  County  of  l.undon  Electric  Snpply  >'o.  l-y  light  cottager  on  the 
Totteidewn  l''ield!  Katate. 

Ifoxico.— The  iin|xirt«  of  ujaihinery  uf  all  kinds  into  Mi\ioo  ii> 
IIHW  nmour.tcd  to  fl.9W.7iHi,  i-oiiipiired  with  fi.OUO.ISj  in  l'J02. 
J!l>  ptHr  ?i,dt'  r't^-^  stund  for  .t~23.4;!H,  bulbs  for  electric  lamps 
i.l.'i.l!<'  .  <  li  cr:  ir  ire  Ini  ips  if.'t.lfi^.  scieutitir  instruments  X~2T,0.~<(I, 
lilacimicr\  for  slcnui  |  .wcr  i.'MtW.ilH.'i.  steam  enginca  loLI,!  lU. 
Tlic  Inrgrbt  relative  .ii;  r.  i^c  over  l'.»l>2  i»  in  e;>nnoctio.T  with  i 
liinip^,  the  tigure  for  tinu  \iur  being  i'-^.llH.  The  great.T  propor- 
tion of  iheae  imporlt  ciHiiie  fri'»m  ll\«^  Cnite<l  SiaU'i',  tile  Cnite<l 
Kingdom  tignring  la»l.  or  n-arly  m.  in  the  list  of  coiintrif!.  supply- 


iiig  tlie»e  goo.l--<,  eiii  i-pl  for  slt-iuii  enxnu-*,  for  vliieli  the  L  iiiteJ 
Kingdom  t.iki  s  !*i-i  onil  plari'. 

N-B.R.  Fatality.— In  Iuh  report  on  liic  death  uf  a  yoiui^  girl 
killed  by  coining  in  contMl  ^^itll  tlx-  livicniil  on  the  North' Kaetcnt 
It.iihvny.  I .i(>tit.-rol.  von  Ih^iiop  ka^s  tliAt  Uu  ttorideot  ira» diM  to 
the  gil  l  ei'oMging  Ihe  line  itt  the  wrong  plAcc.  Cinae  M  the  point  at 
vvliieh  she  was  found  there  were  tno  rpfinlar  eraasinf^  where  Ih* 
live  rail  was  guarded.  CoL  von  Iiouop  eonsidm  tlMl  turtJicr  pn- 
teotkm  of  ihe  live  mil  is  not  called  for. 

Www  Zealaod.— The  .\u8traliau  Miuine  (Mandard"  taxt  thd 
queetion  uf  the  utilisation  of  Now  Zealand's  water-power  tot  Ibr 
gcnorutiuii  of  electricity,  which  was  recently  reported  upon  by  Jf  r, 
Hancock,  an  .\meriean  expert,  has  now  been  further  reported  upon 
by  Mr.  1'.  S.  Hay,  superintendiiis?  tngineer  of  the  N.Z  Govenncnt 
I'ubUe  Works  Departroi  Jii. 

Mr.  Bay  aaja  that  between  Tekapo  and  I'ukaki  Ukea  ^a  dutauc*  oi 
18  mUaa)  there  ia  a  feU  id  TSOftv  II  Itaa  watar  froa.  theaa  t««  Ukaa  mre 
bmoght  down  to  the  aontii  of  FWrtie  tbe  (all  wooM  be  I.MOlt ,  aail  a 
power  s'ation  erected  there  would  n\yf  .'iOd.tl.Ki  ii.i'..  or  '2]  times  th'' 
e.'itiniate<l  horse  power  of  all  steam,  ens  iumI  oil  enK>n<^  employed  at 
prevni  in  t1ic  coliny  Mr  II  >t,  hDirnver,  think.'*  it  preferable  on  the 
grciir.'.i  of  cc'jii'iiiiv.  i.>  [irocrt"!  at  Ijtft  with  ft  scheme  to  ntilUe  the  w*t*r 
of  Wjiu^<i  ii.uH  Uktr.,  vfluc-b  arc  1^  miles  apart  ami  hirv  a 

ir>Oft.  fall. 

KeWCaatla-OB-TyBe.— The  Traiuway*  comutiltee  reromnuad 
the  coustnu  tion  of  tlio  (jootswood-roiMl  tnmwive  at  an  estimated 

e<isl  of  i"i-2.727. 

Newfonndlaad  Tiil«gniplu.--Tlu'  Goveniiiu  iit  paid  to  (ha  BtU 
Syndii'iite  on  Saturday*  last  the  $l,.jOU,(XIO  recently  awarded aa  eWU- 
t>«'nsiitiou  for  the  espn>priation  of  ills  telegraph  «.s  »teiii. 

Nortbfleet.— .\t  a  meeting  hut  week  the  l>istrirt  Council  maled 
an  agreement  with  Graveirad  CorpOtatiDU  liUC  Ihi  fUpply  of  elec- 
tricity by  the  Corporation  in  Korthdeet.  Tho  IMetrirt  f'onncfl 
reserve  the  riuhl  to  purchase  the  undertaking  within  Ihoir  di-striel 
at  !■}  yeiir.'i  nt  fair  market  value  plu.H  "id  per  cent. ,  after  "21  year*  plus 
15  per  «ent.i  after  '2H  year*  pins  10  per  cent.,  or  after  3j  yeant  phi* 
S  perooBt. 

HMwidl.— An  inquiry  was  hold  here  oo  Tucedajr  into  the 
application  ot  the  Corpamtioa  (or  penninlon  to  borrow  SMfiOO  tot 

elei-tric  lighting  exten-ions. 

1:11  I  own  ClerK  (Mr.  .\.  H.  Mn  1 1  i  i  .ive  a  history  ol  (he  iin  l.'rtilLin^. 
which  Wksacijuired  by  the  Cajrporalion  in  .Iiuniary,  ll'UJ.  There  Here  lit 
•aid'  at  pnaent  S,377  castonan.  and  S,100,WM)  unii«  were  leU  last  year. 

The  eily  eleotrical  engineer  |ltr.  V.  M.  t^}s<.\  a:ipplt«d  leeholeal  detwl'. 

The  in.<!|>ector  (.Mr.  H  It.ifw  HkkI'KI!.  M.I.C.I':  \  Fai<I  when  thi  di- 
poiiiiion  purvhiised.  they  we:e  parchanint;  machinery  uhirh  w»<  out  of 
dale  iind  machines  which  were  not  ccononii<  al  t'l  W'fk  Thry  wet.  no; 
ot  date  bt'lore  ih.y  bouflht  them.  Uc  n-ked  i  -he  it-poit  of  tlw 
engineer  on  «hi«h  the  (.  orpuratlon  booghL  The  umlei  taking  wa>  puc 
chaetd  atan  exptoditim  ol  bmHt  tWjm,  and  incteded  maehiacs  p( 
no  ralne. 

The  Tows  Clkbk:  Whidfa  we  are  giioj  to  piirt  «ilh  and  Babitiloio 
otber»  to  give  grealur  aecOOIinofetlon. 

A  long  diJCus^ioD  took  place  as  to  the  ex.aet  eum  that  ll-o  Cv'ipoiati'^ 
had  paid  for  c-ach  machine.    The  inspi'etor  !>ail  the  Corporation  had 
soiuetbitig  for  those  machines,  and  there  must  Ix!  jeiiie  value  in  thtm. 

The  T«WK  Ci.k-.nK  (lointed  out  that  theCorpnratioa  nnrchaafd  the  n  hn> 
boailMas  aa  a  goinx  conoem,  paying  so  mneh  per  amre.  The-e  wa^  a 
depteaiation  fund  of  £ll,)K)0,  wh'icli  the  Corporation  took  over  from  tbt 
eoinipaBy. 

Mr,  GKvrin  ssi  I  ifip  muchinery  stood  in  l'tc<^mber,  I'.'O.t,  at  £41,777. 
and  depreeiali  'ii  um hunting  to  £f.,206  was  struck  (■«  that  amount) 
reducing  it  to  i'3'7..57 1 ,  the  figure  that  the  Corporation  brou^iht  into  Itoit 
hooka,  tMntfonafaw  one  item  of  the  poiehaie  money.  _ 

Tbo  IsRPEcnm  snM  the  agnras  firit  etood  at  £4l,0in.  Whm  tb#y 
purchased,  what  did  they  puiohase  at? 

The  Tows  Ct.»:in.  :  \*  a  koIbk  eonc«:n. 

Th.  f'hiirni  in  of  thg  meclritily  coumiltee  (Mr.  E.  WiU')  MtnaUiiU 
iliiii  -It.-  iiiapector  '-a."  pQiimia|  A potot  that  had  nothing  m  all  wdi 

witl)  tjic  matter  m  hand. 

Tbe  IxKraonMi  aaid  the  tVtaBcH  v<fe  applykng  for  permission  t 
supersede  thia  niaehlnety. 

Tlie  Ib.^i  r.  rtm  ;  What  was  tlic  total  original  cost  of  thi-  mrt-hinfry  t.> 
the  company  Vou  must  give  me  some  figures.  Th*  «  i  i.'it  yon  fai'i 
(or  the  pTisP-hai^o  of  the  ondi^rlakins  was  £'.'0.',<W«  in  rebroary,  V*OX 
Wlat  i"  ^'iiii  present  capital? 

Tub  tirr  .\i  joUNTaXr  :  jE*il.l«K,  which  iiicludi-s  £30  000  niied  f«r 
farther  work*  alter  the  pwohase  of  the  andeitaking.  Tbeil  thwe  ej* 
JtJ.lMO  cost  ot  tranifSr,  £li7S0  for  purchase  of  propi  rly  ad]ofaliB«  *• 
works,  and  £Ut,^K)5  eipenees  of  Imuie  .gid  <!i     'rint  "ii  --.r'^^! 

The  iN^einoR  :  The  Corpuration  ha«ct  >u  l  i  "  l'"^  i<  '  1»  n  i  i  i.v 
f^r  t>.r  r.ni^.•r'r»^irsK.    What  proportion  was  paid  Uit  plant,  and  what  lot 

lue  li.ft.N  ci,L3K  :  I  can  give  you  what  we  apporlK'ueil  at 
The  iNni-si  lou  said  the  point  was  that  the  Cor  l>oratioD  f  i«»e  <t>nielh<!i' 
for  tl>e<e  machines  Sow  they  were  applytng  for  permisnon  to  pyl  :a 
1  OOOkw.  additioral,  which  was  going  to  supersede  -wme  of  theroaebtwrj 
which  Uiev  bought  The  point  was.  what  did  they  give  lor  those  roachin«» 
which  were  not  to  be  Bupei'=ed(d  ?  He  would  lake  £S,H*0  a*  the  fitstt* 
value  <  ( ilie  plant  which  would  beKUp*r»ed«d  by  thepnpMldinatlllamn, 
and  ini{uired  what  machineiy  had  beentoM. 
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Ur.  l/tnn  <*M  nnc  mkv.  -wt  tor  ttM,  t«»  fMikw.  U  £7S0.  ft  140k«.  at 

£400.       n  lUTlcw.  al  fTM) 

The  <"iTV  A(iOi"\t->\T  siiil  111':  u"l  iiiilmi.-,'  ti.  ]■>■  ruiueii  foiwsril,  ,^[t"'r 
inj-ina  all  working  fxpcnw*.  .Vc  ,  w*«  t'l.  l-fi  for  Ihe  yMir  Glided  Uarcb. 
I'.lfM 

Mr.  I.  isn  saiJ  they  had  purtha>ed  (our  supsrhrater"  nt  £100  »|>'urci'. 
The  ftilimaUJ  imtlil.'*  on  Oie  nn Ji  i  taking  would  amonnt  lo  frj.WlO  ilnTin;; 
1945.    So  fur  tlii^  Ai>r>;in;i  ba<l  iin m  i  i  rmaiieial  guoceiK. 

Tiidt'in  otM  ixr  xaid  -  n  ili  pr.  i  uai,n  fund  had  b««n  8tail.  il  it 
present,  t  ut  ih.  v  had  jC4.10«  j  Iu-s  fmni  IakI  year.  Th«  eomaiittce  Ici  l 
decided  to  start  a  depreciation  fund,  but  ihey  hMDOtral  SetlM  the  bttali 
ai  uorking.  Aa  aoon  u  th*  aecmmti  for  IfanhilMS.  hail  bwa  pre 
pai  >'ii,  and  the  ooininitt«c  nmld  ue  the  poaittni  at  sffun,  a  dei>rt!ciatiun 

fUU'.l  WOLlllll:-*'  ..lutti'd. 

Pr«7i>iDDal  Orders  Bevceatioii.  The  Buud  ol  Vrmio  have 
rovokcd  the  GoHMTt  Kid  Alveri^tokr  Eletstrie  luting  Onlw,  1000, 
■n4  tlin  Tipton  Elootrie  Lighting  Onter,  IfiOS. 

Et.  PSBCras  ( London  I. — Tho  Mulnlng  Comnilttoo  l>avp  Ihcii  in 
ii<-t(»iiALioii  uilli  the  L°iiUcrgn>i>ii<l  Klei-trii-  Itiulna^s  Co.  of  l.omlun 
nwpectiwg  the  mpply  of  rnrrcni  lo  (lie  coiupnnjp'a  eight  Htatiomt  in 

The  conipuny  cffercil  I  Jd.  \wv  nnit  for  n  coiiliniious  Mi)>p1.v  for  '3'i  honn 
each  da;  tbroaghoat  the  year,  and  lo  guarantee  for  ■'>  years  a  minimum 
eoDiuroptioD  M  each  atetion  ot  $.000  aoits  |Mr  •anum.  Tbaeonunitlce 
had  abided  to  «ceept  (lie  oRMt  md  thladccMenliM  beiBafV<»<*'  ^ 

th«  Council. 

Sslford  -  The  Bui  V  ()i  i  ;  ,.,J  ti'Hii>w»v  rouu-  iM-lttten  WluHu'M 
tinil  MiinclifHtt  r  \\ill  >»  opi^iicd  on  ITlli  iiist.  'lltnxiKh  eunmctioii 
botwf  i  n  Jinn  ,  Itadclillr  and  Manrliv^tcr  will  llu-n  ho  c^tahlishtd. 

8p*lB.  -Aatlioritv  baa  been  obtiiined  for  the  auiietitaUon  of 
rlcriiir  tor  Miiin«] '(nM(uui  on  tho  Uaiobi-Akantarill*-Ei(|iltianlo 

trainwrtvs. 

Sweden.— Tho  Su-inlibh  Btnt<>  Itnilway«  l><>piirtiiiuiil  Am  nhonC 
lo  sulxriit  tn  thn  I';Vr-i1ri?  i  pinp<^>nl  !•>  ptin'lmw,  for  l,<KXt,O0<> 
prown-,  ilii'  will,  rfull..  in  .ir  iln  piri.jip  il  rmlwayn,  and  lo  lUiliM 

iv,a>.'-  r.nn<  r  m  th.-.  ^'("i.-riituiii  ol'  e'livl ri.';.l  i-nf-n»v  for  worKind 
tl     :   •  I, 

SwllZMlacd.  AiiiiiiigKl  liii'i  lci-lricul  I  r  1.  i  firi-!  s  r  :  ,  irtly  under- 
(nki'M  is  one  til  ci.nslnii'l  luid  «nrl<  !i(  i  l.  .  :iir  r;iilu)iy  fioin  tutor 
lakcn  to  A[crli<;rn,  ii  coni-i-'sii.u  fi)r  llir  lin<-  ha»  ing  iu-ei\  graiitfd  to 
M.  v.in  Krlncli  of  Hpiel/. 

An  eirclric  railway  i»  to  kr  ruiutrucicd  bciween  Idnthol  nnd 
Brwinweld, thie  work  being  in  the  lietid«  of  liteeen.  Kebtollefl. 
tJnthAl. 

An  I  loi-tric  railuMv  aleo  lo  bo  bvilt  belvreen  Uiukbu  und 
Af  initial  in  tli<>  t  ppor  Kni^ine.  The  cnsnuer  far  llioeiiterjprim  ie 
&I.  KngierC-Fsbmr  o(  Mnalc 

Cwitmliad.— A  mnip^inv  (headed  ly  Xf. Belli, nuqrorof  Loeamo) 

haH  '*'Onrrd  a  oon<'pioiion  for  the  constrn  -lion  ajld  WOriclllC  of  ta 
cIiK'tric  tramway  Itrtwecn  I<ocitriia,  I.tkc  ^^n$;^Ml  nnd  Minueio. 
The  liiiM  will  ovcnlnnll.v  be  <      ii  ],  1  '.i  i;  i,i  In. 

Mi'snni.  (>.  ilirken.  E.  Slnilj  iiinl  I  ^\  .  i  iip  ,  liiivr.  n>oeivoil  a  con 
eession  for  nti  eloctric  funicuinr  milwav  from  CAMarate  to  tlio 
•tiumiil  of  ^^otlto  \U<'\ 

Telephone  DeteoUon  of  Wine  Adulteration.— A  w  i  ll  known 
l'ari«  fliontint  (M.  Manenvrifr)  't»  crfdited  with  the  disiioverv  that 
t!:<  (s  liilti  mtinii  of  wine  with  water  or  other  liqnid*  or  nolidx  ean  Im> 
1.  (i  1 1,  il  liy  ihi'  ilk)  iif  the  telephone.  Two  i;lnHac»,  one  tilled  with 
llm  \s  in  ui  In  i.-^iid  und  the  olln-r  with  r«  like  >|naiitity  of  wine 
kii  u',  II  In  l<i  pun  Hit-  p|iii-<.4l  upon  an  appAnitim  rexcmhling  aiu'alc, 
and  u.lt'plioiiic  euintection  in  made  with  both  liiiuids.  IfbothuineH 
arc  pure  no  Nouiid  h  heard  in  the  reeeiv«r,  bul  if  one  contain* 
water  aound  ia  |>ro<lueed  iinlU  a  poin(er  it  moved  to  •  given  place 
on  (bo  diel  plolv  auocbetl  lo  (ho  telepbonio  epporMu*.  The  move- 
menl  on  die  die!  eontinnes  unlil  the  condoellvity  of  the  UquidH  i« 
nnifonn.  Tho  dial  hidex  indicate*  the  qmniit;  of  ex(r«neou!) 
imtler  in  the  wine. 

Tninwny  Crder  Tina>fbr.~i'<eM  IHiirict  Council  intend  to 
^nint  H  lenKO  to  Oldlnun  Corporation  of  tnunwav  No.  I.  referred  to 
in  the  I>ee8  1902  Onler  ut  an  unnuttl  rental  of  X'^Ti^.  ia.  ttd.  for  "21 
yciirs. 

Tn<tafU>— The  ciuiaeer  of  the  Tnde^r  Iron  and  Cool  Co.  i»  pre  - 
paring  a  eebeme  for  (no  supiily  of  akctrieily  in  bulk  to  this  district. 

Utngnnr.— TheUinreninwnl  have  deeided  not  lo  sell  tbeir  Monte 
Video  clec'irieiliy  works,  and  n  new  basfdnrnidniinietratioo  has  been 
sppoinled. 

ViMSMfak— Puerto  CsMlo  fans  rawntiy  MtaUished  nn  elee- 
(ri^ity  sunoljr,  the  greater  portim  of  the  plant  betiw  of  American 
uiake.  The  eogine  sod  boiler,  taoworar,  wom  of  EngUsh  in.<inn- 
fftcluro. 

Westmiaateir.— Electricity  ▼.  Gas.— Yo«terdi«y  Weniminnier 
City  Council  discuaaed  a  report  of  the  Works  coniniittoe  on  tho  «ub- 
ject  of  an  offer  from  the  Xt.  Jaraes'  A  PaII  Mall  I'dcctric  Light  Co. 
(whose  contract  for  lighting  certain  streete  in  the  pnrieh  ol  St. 
fames*  at  ISOper  hinqp  per  aimnm  far  Wstnet-laiiipi  will  expire ' 


ill  No\ I'lnlM'r  next)  to  mntiimc  for  ana4h<*r  fivi>  years  nl  thf  reilarpd 

[irit-n  <if  CM  prr  lamp. 

Thi'  olTi-r  wik-^  nni  accepted,  and  a  gpecili.jatioii  wnK  prepared  by  the 
cjty  engineer  for  the  provision  nni  msinlenancc  of  Ol'.  lamps.  ti^Ii 
Ritlng  a  mininiam  caodJe  power  i  Tini  Claiir^e  1 1  of  thi^^  .spiciDi  .I'i  .n 
wax  as  follows :  "  'J  he  exijitini;  pdtars  umi  lamp:<  ore  tha  pr<>p<'rty  oI  liie 
>  ity  Coun^il,  and  can  be  oted  in  (heir  prfwat  potllion  free  of  oniit  aa 
c'li'jtric  lainp«.  further,  it  thty  een  be  convertM  into  oil  or  gas  lamp* 
in  >Ui  h  t-mnniT  ir,  hav"  the  uppn^rsl  of  the  City  Council,  this  will  be 
ttll:>*tvl     III  ciia*  ;ir',v  an. 1  lairj's  &re  required  under  any  scheme 

submitted,  the  exi-iting  laiupii  must  be  carefully  taken  down  and  carted 
to  the  Coancil'a  depot,  in  order  that  thi  ir  sites  iiuy  b«  utilised  under  the 
scheme  The  exiatiiiK  tnoios,  (uriaoe  box««,  Ac,  ire  nut  the  property  of 
the  City  Counoll  A«theptetentcontmet<oeeMtM|ritetUlMov.«,  lOOfik 
poajte««ion  of  anv  of  the  exwting  hurap),  oalnmiie,  Ac.,  einnal  lie  Nlven 
till  after  thai  date. ' 

Tendeia  were  invited  wilh  I'm  (nlkv.smi..  rc-.uU ;  — Gas  Lieht  A-  Coke 
Co.,  per  lamp,  installation  £1*),  maintniMce  and  lightiiiK  £10.  la  ,  aob- 
ject  to  on  hwieaee  or  leecease  of  tis  I'ld  for  every  Id.  iier  l/KXIfl.lBen|Me 
or  deereoite  in  the  prie«  ol  Rn«  for  public  li^'htim-.  wliU-h  is  now  ^.Vt. 
per  1,000  cid'ic  ft. ;  Kit<on  l.ifiht  Forrinn  .Sopp'.y  Co  ii>il  livhtl.  liulalln 
ti«>,  not  ming  existini:  pillars  and  lamps,  £Vt.  iHi..  u^in^  <'iMtin;; 
pillars  and  iemnj  lOi,,  luainlcnonee  eul  lif{bling  I'll ;  Si.  Jaeiea' 
A  PaU  Moll  BlacMe  Iilght  Cou.  iasteltaUoB  nil.  Baiatenanee  and  ll|ht. 
iagJE17. 

The  eonaMeeeoained  ttstf  stUnUante  ibe  Arstsad  (Mrd  leaden. 
Aeeeptonee  ef  (be  Oss  C^'s  lender  wosld,  they  observed.  Invotve  an 

f'Tfcndlturc  of  £10  per  lamp  for  installation,  but  the  company  had 
n  tit.cd  tbat  they  are  prepared  ta  aec«pt  payment  of  thi»  cliiij;''  in  li'e 
anoiml  insU'tlinents.  tree  of  intr-i- -t  The  committee  reported  that  it  waa 
advi-  .1.1"  tliii  the  use  of  eli .  tr  '.;;.'hUng  in  Itfgent  stirst  and  Piccadilly 
should  be  continued,  and  recommifii'ii-d  that  tti«  tender  of  the  .'it.  Jomea' 
*  PallMaUOo.beneeivMJbrli«eyMHBleraiinating)ior.9.1«10. 

riilnately  the  rseemmaidstlon  wai  mtend  bick  for  fortber  coH' 
sidsraiioD. 

The  Council  yeaterday,  ditcuasiiif;  a  notiliriitioii  of  a  propoxal  of 
an  addilionul  -N  htpiii  proposed  to  bo  adopted  by  the  Loiiduii  Kleclrii- 
Supply  Ci.r]jii.  f  .r  tin  siippl.y  of  enernv  in  NVestiiiiii^tcr.  dwid'.'d 
to  notify  UiD  Hoar.I  i  f  Trade  that  the  Ctiuncil  objected  to  tlio 
Atloiition  of  ntiv  a\!<t. m  nf  disUihiitioa  wfaidi  wonbl  involve  n 
inultipliratioi)  of  (street  bovea. 


TRADE  NOTES  AND  NOTICES. 

"THE  ELECTHiaAN"  ELECTRICAL  TRADES' 
DIRECTORY  AND  HANDBOOIC-The  ms  Edition 
of  the  Bii  Blue  Book  is  now  rcAdy.  price  J5s,  or  post  frer  « 
tite  United  Kincdom,  tSt.  9d.  The  new  volume  brfnci  a  • 
treat  mass  of  illlhllril  and  technical  data  f borounbly  up  to 
date  (to  Feb.  231^  and'tbc  DirtctorUI  Division  oi  the  new 
VOltimr  haa  b««n  eotrtcud  up  to  Fcliniary  llllt,  1905.  All 
branebe*  of  Bkctricat  Engineerinc  and  Industry  are  luHy 
Inuttd,  and  Efcctro-Financlal  msttert  have  received  (very 
atirntion  in  the  new  volume,  wfaldt  Sfgreiatcs  more  then 
2.000  racer.  If  pawiUc^  the  Diicdory  DwMoo  i*  more 
compute  acd  aeewnte  than  fai  ymlotis  inats.  All  mcie 
lists  of  mrmbm  of  societies  «nd  InsfiMion*  sf«  excluded, 
OS  quite  uiucliibU  ior  Traders'  puifesw.  The  nnnibcr  ef 
Urfc  sheet  Table*,  dec,  has  been  Inrmeedi  and  Ike  t905 
Edition  of  thi*  indlspcnsableiwork  is  oOned  n  the  OMIt 
comptctc  book  of  tiw  itind  ever  pubUsbed. 

Among  the  chief  fcatttres  oi  the  Handlioolc  DMilon  Sis 
Note*  of  tfic  Year  on  Electric  Traction  and  Electric  Rswer* 
TmbiDC  Notes,  Electric  Lamp  Note*,  Wireleit  Tckgn^ 
Notes  (very  full),  PSrliamentary  Summary,  Lecal  DedtloM^ 
and  a  complete  set  of  all  the  chief  documents  used  by  Govern* 
aaent  Departments  aflieting  the  Electrical  Indntlfy  (Inckidkg 
(be  new  *  Special  Miflfeg  RHlee,"  lewed  Feb.  22). 


mmBM  UTtXID. 

Orrvf r^Coirpantlon  invito  teodera  for  <bo  supnly  and  enctinn  ol 
extra  high'teosion  tbree-phaee  main  ewilebboord  for  pott-er  station, 

switchboardii  for  mib  slationi",  iiiutot  fioncrators.  riit.-iry  f<in\ert<'i-8. 
&c.  Speeincslious,  Siv..  from  the  borough  clectriral  eii;;inter  ..iiid 
iuana»,'er  (Mr.  .\rtbnr  F.lliol,  Central  Otfiees,  tlio  lIsMS.  Tendera 
to  the  town  clerk  |,Mr.  J  L.  AVbeailey),  Town  Hall,  Covfflir,  by 
April  17.  SooaleoanadvartifioiucDl. 

Tenders  are  Inritod  far  (he  supply  o(  u  iiui'rA>.'ti  condcmter  with 
clectrleally-driven  pttmps  for  iVconjwrf  eleciriciiy  works.  Foniis 
of  tender,  Ac,  from  the  borough  eleetriciil  ci)>;inc<!r  I  Mr.  J.  W. 
Spark),  to  whom  teiiJem  (at  the  KleH;tricity  Works,  Kiwt  Stouehoiise, 
Devon),  by  April  18.    8««  also  odvertiseuiciit. 

StoelmoH  Gas  and  Eleedioity  oommiMee  invito  (eadere  kur  supply 
otnMdkw.  itoanifnenior  HpaeiflaalH»i,die.|lroailh«fao«Ntgh 
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rleetru-iil  i-im  .  (Mi.  A.  T.  II.  Cnrtcri,  Ek-i-iricity  Works,  Mill 
liatf.  Sli>cl\|K)ii.  l»rii«  iiiK's  ainl  fill!  pnrUciilni>i  to  .Mr.  Ctirtcr 
bfforu  April  17,  iiiid  tomlciN  jnUrcssi'il  (o  i-hairiiiuii  of  couiiuittee) 
to  tliL-  tun  11 1'krk  b  otHrp.  Siockpnrt,  .Vpril  'in.  Sof  ulso  luh  tTtisciiiciit. 

Hull  L'oiporittifjii  iii\i!^     iji^.n  for  iiir  s]i;uo  tckpLoiic  cahlf. 
Spctilifiili.ms.  tiC.  from  tliR  «,  Mrjiijiiilluii  tcli  phoinj  tiii,'imfr  (Mr.  V. 
B.  Bi'iUK'ttl.  Qijf-en  AliHf  H  clmiiibiTH,  W  -■.^m  :  l.  ;,  1      ]  oi,  ^  ',\  . 
Tendei-B  to  the  town  clerk  (Mr.  K.  Lttvcr^l.  ,  Ij  10  a.ui^  XpiA  17 
Seo  ah')  an  adverti^tiiKnt. 

W'oolivich  Ciuardiiiui*  iuvilc  tenders  (or  xvirinjj  \Vi/u!wiiij  1  iiion 
lu&xOMUf  and  Nnne*'  Hotuc.  Had  for  bupplving  littini?.'*.  l'Un» 
Hitd  qpociiiration  at  the  Steward  a  ilfficc,  the  luiiiiuury,  riiiiUHUiui, 
S.K.  Tenders  to  tl)i  cK  rk  iMr.  Tom  Cuttcr)»  ilO»  R«ctof>'-P^>i 
Woolirieli,  S.K..  by  J  p  111.  April  19.  See  m  AATertiMtiMnt. 

n'iifwn  CoiyoKMioM  mvitr  tenden  f»r  ftoiun  dyDMNO  KBil  MMB- 
wriM,  stouu  luid  vnui  piping,  ejector  eondeoeer  and  motor  drirer. 
eemririisnl  pump;  paper  and  le«d-4!0Verod,  dr\  foro  t-elvphonc. 
pi^prr  and  Icu.l  coM  rril  twin-service  Aod  vnk-iinif*'il-riit>bir  OMldeH. 
Specilications  frr.ui  tlic  cli  i-triciil  i  ni;iiicir  (Mr.  .laiiies  Sleriit). 
Hradfonl-pliicf.  ^\'i(;all.  Ti-ndors  tn  tlic  to«  n  dork  lUr.  Harolcl  j 
.T(  vonsl.  liy  nonii  17tli  inst.    Sf>'  also  an  iidverlispiiicnt. 

W'inihl,  ilioi  l>i-«tii((  <  onneil  invilf  tenders  for  supply  ami  eriinion 
of  a  l.iKlOkw.  xtei»ni  <lri\ on  imbu-allcrnator,  with  <  on<lcn.iiiig  pliinl. 
liicli  tf-twiim  iwiichlxiard  und  pipo  work,  and  arc  prcparr-d  to  ftc<'0pl 
oiin  tciiiliT  for  lln'  wholo  of  tlio  work.  .Speoification.i.  Ar.,  from  llio 
oliii  f  <  li  otrlo;il  oMsiinit'r,  Mr.  JI.  Toinlinsoii  l.pe.  l  ender*  ladilrcsscd 
clulinnan  uf  lil<'t;tric'  Lii^htinj;  conniiittee)  to  Mr.  Toiulunion-Lei' s 
offiecs.  Ptunafard-road,  \\'inibl<Hion.  before  noon  SHth  iiml  Het  >n 
llidv«nMcni«nt  far  further  partirnlar.i. 

Ciit'ijcir  (  orponUion  inrite  toi-.ilur^  fn  main  rubles,  oli'itricity 
BlCtera  and  carbians  for  1*2  iuonth&  froin  '■'■Isi  ^tii.\,  .Spvi  itkatiouR. 
Ac,  tern  the  rhW  riaetiinl  emineer  (Mr.  W,  \V.  Laddet,  7A. 
XVatarloo-etreeli  (r1«awBV«  TfiMHin  to  Mr.  .lohn  B<i\rm.  town 
ebifc,  bj  17tb  imi.  iMlreitiMDWiit. 

T.Hton  TbwitConndl  !n\*i(e  t«nden  for  snppKiin-  and  cri  ctiiiK 
fivtain  plant  mid  ni'icliinerv  at  the  clectricitv  norkK,  J«1)(on.  tit 
iK'i/oiil.iiK''' with  plun  ami  spcrilications  nf  ihf  plpctricitl  engineer 
tNfr,  W.  II,  C'ooki'.  M.l.r.  r:.).  Town  ll.'xll,  l.iilont  from  wlUHn 
further  particular^  afti'T  April  l.">.  'I'l  ndt-rs  tn  tin-  (own  eloiit  <Mr. 
ti*o.  Nell*.  Town  ll.ill,  l.mon.  by  4  p.m.  M«y  1^'. 

ilri-'ii  M>s?-  i  )i  J.'^iilinn/  Co,  invite  tender* for  i>ro<'ling  electricity 
»<\h  stations  ,it  "  'M  Oak  (  onnjion  (near  Ainon  .  i>i  Shepherd'*  Bneii 
and  llriv.l  ilili.  'I'.n  i.r:<  l.>  111  lo.  <.l'  l-2th  iii-'t.  tO  Mr.  U.  K. 
Mill-.  ^O'  lilaiw  I'ivl  iiMi;!..!!  SI  I'l  >o,  I.ood  .n,  \V. 

,V  t '.irporiiliiiii  io\i;i'  n ml.  I  S  for  p<  i  io;iin-iit  WiU  coi'itriic. 
ticm  and  paviiiu'  "f  Ihailfinil  loa.i  nannviiy  roiilv  ,  ovrrln  ad  fipiip 
Mieiii.  v,rrnl  pob  .Vr-..  fi  i^dr-r  rabies.  <>..iidnil-.  ,"Uiil  a(-n--s,<in  ies. 
-  I  nidrni  to  tti.- t.iwn  elerk  iMr.  .los  H  in>.oii  Cn'xiki  by  April  17. 
1  f  i.i.  1^  arr  wanted  l.v  4  p.m.  .\pril  I'i  (or  elmrir.al  entrin.  ei  Jt' 
Work  a;  the  I'liioii  of  London  .V  Siiiitlr'.  l::\nkin:.'  Co.'a  new  hank  «t 
Jtii/li  i/.  rUns,  .Vo.,  of  W  slier  ITsn~t<K'k.V  .Son.  I !i  iuch-ionU,  IJatlev. 

The  t'lvde  -Navigation  'J'ruJtecs  reijuire  tenders  by  .\pri!  10  for 
electric  power  Kem-mtini,' and  lisihting  plant  for  Ch/ih  lni" i.  ii,.. 
rariicular*  from  Mr.  ti.  11.  Baxter,       fiobertson-vtreet.  ttiangctw. 

Ahrr.lf'ni  Corporation  inrito  tenders  for  one  -urfiiee  condenser 
witli  au-  pninp,  oil  separator.  .Vc.  TeiideP"  to  the  city  eleetrieal 
enpneer  iMr.  .1.  Alex.  |lell(  before  noon  April  19. 

S>r:'r,/r.,:  Corpnialinn  reijiiin.'  tenders  by  10  a.m.,  17th  inst..  for 
three  years  snpply  of  elect  rie  inotorx. 

■r<>linriii'  fhiini  Municipal  t'onneil  invite  tenders  for  mipply  and 
flection  of  switehiwanN  and  acce-iHori.s  f.>r  their  new  dirert  «nd 
alt^rnating-eurrenl  iKjwer  station.    Spreili<'atioii>^  (roin  and  (etldera 
to  the  consulting  engineers  (.Mes-srs,  Mordey  \  Hawbltni). 
Victoriii-str.<-t.  TV'estinlruiter,  S.W.,  by  noon  April  '27. 

The  Miinioipal  Council  of  (ieorge  Town,  I'l  nnnij.  invite  tenders  for 
•tipply  ami  deli\crv,  (.o.b.,  of  a  3»)l)kw,  i^teani  dynamo,  motor 
geoeraior.  Ulaneer.  awitclibMrde.Ac.  Speoifieaiions!  .v«.,  from  the 
contoltiii;,'  enj^ioecTs  (Meesre.  Preece  andCiucdew].H,  t^u^eu  Auu«'s. 
Mie,  Weettoioirter,  S.W.  Tendm  to  Mr.  A.  M.  Cbriatie,  4.  Eeet 
IndUL-ATeniia,  London,  E.C.,  by  noon  Apq]  IBth. 

Dehrerten  City  (Hnngaij')  ioTito  iend«rt  to  erect «  ceatnl  •tolioB 
for  Hg[blin«  and  |ioiircr.  The  eity  tua  70.000  mbabUmte.  Att 
informatioa  ciin  be  h«d  from  the  thief  enRineer  ikf  the  MnnicipMl 
Connril. 

n.ir  iTr  uiei  i  Municip«Uty  ittritc  tenilcn  b.v  Mny  14  for  a  tea. 
cession  for  ih.  electric  li«btintco{«he  lown  f<w  Siiyeftni.  Porticnlani 
froiii  and  t>  .mb  ro  to  Lft  Mairie  do  OkX  (LaadeeJ. 

Tenders  v  ill  U,  op<>nei1  on  the  ll&h  inrt,  by  the  Adminietraiion 

des  t'hi  mil :>  -le  l  er  de  l  lCti:  il.'t,  Ku..  dc  I.OUViUri,  V/rM«<cfl)  (nr 
i'iipfil\    of  .'..  (irie  h.-5ilir.>;  ii:ali  n  ils.     I'lans.  ^iiiiploe,  *e.,  I»»e 
dip.. Mild  ul   liie    r.iinMU  des  ,\djii.l:c-;itiiiiis,  Mus.e  Ci.iiuiicreial, 
l;ur  d.s  .\in,'as|ins.  l{ru^s,.ls.     '1  hi'  i;<iii-ral  mid  sjjeeinl  ron- 

diuon*  of  contraci  m^-  be  «?en  at  the  Commercial  Intelligence 
Bninch  of  the  Boanl  of  Tmde,  731.  ItiMinxHull-atrMt,  London,  K,C, 


TBimiS  BB08IVBD  AXD  WtUta. 

IlfunI  District  Council  have  oeeepted  tho  ftilkwiiv  ^tAm  kr 

ensnii)^  year  :—  . 

British  Tbom»on  Hoii..-i>n  Co..eleetrieiljmelci5»iiildo!ii»Ddiii>iiou.ti 
at  fchidulc  prices;  W.  T  Henley  ii  Co..  cables  u>d  bou*  seriiufbcw. 
at  §«:l)«.di  1-  prire.:;  s;,  nVjim  I  .  inp  Co  ,  iucondcsceot  limpi.  at  xMik 
imi .  s  i  1.  wiiiiuii.iii  C  ju.  1  11..  \V,}l-li  ooftl,  at  1!»B.  7d.  ptr  ti.ll. 
Ulo«co»t«r  Corpoiaimsii  iMvis  »«-ppteil  {'^i?  foUuwiiik;  temicH;- 
Dank  B  (boiler*  ,  a.lil.  Ku. 
PlhEnix  Dmamo  Mfg.  Co  (geaeraiing  pleul', 
Mirrle««  Wataoo  Co,  eondenainK  flailtl,  £IJM. 
Edward  Le  Uaa  .V  Co.  (pipework £I.MS, 
British  Eleetdc  Hant  Co.  (ferd  pomp),  em.  Me. 

Suuthwark  (London)  CouneO  here  accepted  the  tcaikc  of  W. 
\\  inn  for  electric  hshtine  at  the  new  miMCBin  M  MlH«IHlfir 
^  entllalinu  at  IVl.     For  the  lighting  COOtntct  ^leie  Wit  HW 

tendeis.  (i-.V2.  16s.  to  iiT.'o  and  for  TenHlatit^  eis  twdete  (SK  u 

ilia.  los. )  , 

Th"  folb.wiiii;  coiitrai-ts  have  recently  been  pliwcd  wMl  Ramilb^ 

I  '  I-  iifH  (I,td.i  for  Ininienrs  with  rei:enenitive  CODtn) : — 
!•  lie*  cars  for  I'iymoulh  Corp.  ni)!.  n  tramwavF 
4  additional  earn  inmkliig  7  in  nil   li.r  S  Arl  crrn^'li  :  r>.  iin||lCd. 
2*.  cats  for  the  Vardlo}'  route  of  liinuiii^hara  i  msBwujs. 

Shoreditch  i  London)  rouncil  have  aeeepted  the  foUoniii.;  toni > 
for  anmml  supplies  :~  Cables  and  suadriea,  JohitMn  «  Ftdiiifh 
W  estern  Klectric  (  ii  l  nu  n*  liroe.  *Co.;  CluhMdl'lkm. 
.las.  (iibb  »<c  Co.  and  .Mlddleion  l!io». 

I^liii„'tnii  Lighting  committee  has  provisioiiiill\  a:cfpl(J  l" 
following  tender*  for  annual  supplies  :-liriti»h  TlioiiiiKM|.Ho«M» 
Co.,  im^ters:  (rcncrul  l.lectric  Co..  switches;  Sloan  Kk>etri(ll fe. 
carbons;  II.  <i.  Mayer  Sc  Co..  ineaiides, .  iil  lamps,  .tc, 

Simderland  Traniw.iys  committee  have  a(e(pt..l  tin'  tLii.k- 
N\  hilc  Br«>»  for  in»tallinK  interconiinnniriuinn  telfplionesof  EivtMi 
make  at  th.  n.  w  tramway  oflleea. 

Sunderland  Klcetricity  and  Lighting  oniiuittcehaveiceepUitlit 
teiKlcr  of  the  Klectrical  Co.  for  ii  steam  ali«raater,  aoil  lluioftl* 
I'uii-nis  Uynaino  Mig.  Co.  for  foar  throi»  pUue  motor  genenum. 

Southond'OD'Soa  CMpontion  have  plaoed  an  order  withthi  Bdl 
Aoenmidator  Co.  for  fMmriaff  tfao  etemge  b«ttery  at  ihe'elMtridir 
^^  orlui  mth  181  of  their  ftandaid  lighting  t.rpe  eetb. 

ffamth  flhielde  Tiamwavs  r.im  iiiillee  have  ncei  iil.-.l  tin  i.n*r<>r 
Win.  I'nderweod  *  Hi«s,  ..t  142. !'():!  fill' the  (MiistiiKtiiMi  ..rirMn 
nay  pernisdent  way  ao.l  track  aii.l  for  l..i0.liii<,' at  t;;7<i. 

.Silllh  .Shields   Lleelrical  C01llillill«H$  llil» C  lU-cl'Uttsl  Uie  I'll*' 
1  hek,  Kei  r  .\  I  .\  for  i;enmtom  «t  tiJBIKi,  and  of  .1.  *  H.  HeiMm 
fur  engines  at  liH.KK). 

Stoke  Nnvintftoo  (  l.tnidon)  Coilneil  have  pl.-i.-e. I  an  .ir.Kr 
Itincc  Peebles  A  Co,  for  two  I'Jilkw.  nntor  driven  b iUiv<  r-,  »•  v ' 
.'jokw.  iransfonners,  switch  (^car,  Ji  -. 

Stoi  kport  (iasmd  KlecHcitv  coiumiltee  havoaOOCpledlbetMi'' 
»'--''IIipi  (■:>.  s-.ipplymjf  and  Uying  IhImT IIrI Mil «!)■» 

-"  e  >i;;i<   t;nn  uiii.  their  tramway  extension. 

1  ..  It 1  11  <  ..pcr.ition  have  pisceil  an  order  Amounting'  to  i'lBt-.  1"^ 
Willi  the  hey  1  ,n'„'ineerii)e  Co.  for  t'owan-Andraws  remote  (smri 
switch  gear  for  their  hi^dt-tenBion  A-pb«M  emtfHWttffWW, 

Rochdato  Conxuratioii  have  Heapied  tiie  tender  cf  Bmee  FmU« 
V  Co.  far  tfane  OOkw.  noter  convoMen. 

Bo^mr  Couaeil  have  aeeeptod  tb*  tmdar  of  Babeoek  k  IHt^ 
for  a  boiler,  feed  pninp,  water  aofkeoer  and  stora;^  batter;  at  i'liM^- 
GnQ^Oil  Corporation  have  accepte<i  Ihc  tender  of  CaOtndf'**'* 

»r  Uu  mpply  of  cablets  for  the  next  12  moniba. 


Edwd.  TiiikcwcU  attd  Hcin  Ndaon  Bnni^,  eleetrieal  <oglnNi% 
.'•11,  Narrow  Wine  street.  Fetenonagli.  have  diMotred  partnMiUp- 
DebU  by  Mr.  BakowelL 

Coo.  Cbai.  aung.  Hy.  G«).  Kettle  .Tohn  I^lrtPh. 

electrical  Oqgineois,  tec,  Ipswich,  have  dissolved  partnership. 

Mr.  Rt      Schoffeld  Imi  b.-'f  Ti  appointed  bv  IVrranti  liuiifi  U 

raprMent  them  in  v  ,ii  .f  i  ,i.  ,t  Britain. 

LIQaiDATIONS.  fee. 

Claitne  againtt  Hugh  Evan*  Arkwriaht  &  Roein*  Maiie  CoUi» 
electricianB.  II,",,  Kb.ctric-n«»wie,  Ijondon,  S.E..  and  agdmt  * 
.lepArate  ei>tate  <.f  Mr.  .\tiwiighl.  mut  bo  aoBt  bv  SliA  imt.  te  Vt. 
A.  C.  Cnlley.  -24.  Knilway-appfOMh,  London  Briilgo,  &.E. 

Th«U<.l.,-f  Klecirie  IJght  it  PovarCo,  tl.tJ.)  i«  to  htmatif 
volunt  inly.  Mr.  W.  E,  Uoana^y.  Lord-««i«et.  Urwpool. » 
liipiidator. 

The  liijnidator  in  th*  winding  up  of  Hon;  Sonth  *  Co.  Ad.  hi* 
been  nhMaed. 


Digitized  by  Google 


THE  ELBCTRICIAN,  APRIL  7,  1905. 


102; 


Co.  (Ltd.)  (in  fiqnidatioa) 
MiMw  k  A.  J.  INune.  TO«  QiiHn4ltn>t, 


L«di» 


8&le  by  Aui:tlon.    M^'muk.  Vrte\  IIiuUI«<i(uii  &  Co.  liiiV4>  Un'ii 

iivHtrnrlMi  by  tli*  lki«iifaum  of  Walker  ir  Hotettn  (Ud.)  lo  m>U  I.v 
mblie  Mistlan  BL  SBaon^a  EtortHeal  Wonn.  fit.  Bimdn'Btrcet, 
HltMikfriBn-RMd,  8«tf(l(d,Ofi  Thumlay  and  Friday,  April  18  and  14, 
Ktoek  and  plant  of  a  dyiWino  and  motor  inanufactnrer,  inolndiiiK  gas 

entwines,  iiiotors  and  dvniunos, lathes,  drilling,  milling,  Ac,  machines, 
and  a  lar^c^  i|imntit,v  o(  electrical  nppariitaB,  Xc.  Calalogues  from 
tlio  lir|uidator  (Mr.  \'..  A.  Itndford).  Hft,  King ttifrt.  Manciipstpr:  oi 
the  ftiirtioncor'i,  7'2.  I'iiiiiburv-pftvenient.  Lrmi)::,  1 ,  C. ;  or  on  I  ho 
pntUUM'!*-    I'urthor  partinilarH  aro  givrn  in  an  iuiverU««ni«nt. 

Btetiic  LuBpi  for  Ssla.— fn  the  liqnidatran  of  tht  Sir  Hmnn 
KasiD)  KloctiirnI  .V  Knpin<>«rinK  Co.  (Ltd.),  11.  (iillinglianintrect. 
lltttUce,  l.oii.lon,  S.W..  lender*  ««•  invitt^d  (bv  order  of  the  Court* 
for  |iUrt')iA»o  iif  iiboiit  .'lOO.nfK*  liigh  clfti"  inp«ndMccnt  lainp«,  for 
vollauf"  rniij;iiig  from  HO  to  'i«0  and  from  24  o.p.  to  Hi  c.p.  Catn- 
lo'^iii  s  mid  fiinns  of  louder  nm>  Ix"  olitiiino*!  (Voin  Mc««rH.  W.  H. 
Moitli  \  Son.  >.iiliiiii)rs,  (.rCKlinni  IIoom^.  London.  l^.C.,  Mri<»n«. 
Lnndcv  >\  l.tviiili  y.  s  >Iiciti>ri<.  I.'>.(»ld .lowrv  f-hambrrs.  fxindon,  I'.C., 
or  liir  i«in  lion»<  i  i.  Me«i«rN.  Whoallf  v  Kirk,  I'rioo  &  i  'o.,  ii't.  Watlinjj- 
tlr(>ft.  I,i>iidiiii.  I..C  .  iiiid  All>f I t-wjOitri'.  .Miiiirhtsti'i'.  Tendrrs 
MJiiHt  be  i-i  t,--.   \riii1  11.    Si-'  nl-^^'  ■"'        ■  iti^cment. 

PlABt  for  8»le.M<"isrfi.  K>i.(M;h  (Ltd. I,  WiUotI,  lliniiinuhttiii. 
Iinvr  foi  !<.ile  "onx  rlrrtiir  llRliting  plunt.  inollidiltR  thrtO  eleolric 

)4<  n<>ri\tiii^;  m  I-.    S<  <■  nn  advert incinpnl. 

.\       II. r.  Crori^lry  {iiw  riiRino,  miitaldi?  tor  cbi'liii-  liabi  n»;, 
jijl\r  rliM-d  for  'n\f  l«_x  Leo  Snndt'iland  in  Co.,  ;!'.>,  Victoria  -iin  i  i, 
London.  S.W  . 

lirili.ih  Klrrtiio  Trniisforinor  Cii.,  Ilnyrj.  Middl«"ii'\,  li«\r  for 
diKjxiNd  w  ii  <■  i  <j\  erin^'  (i  i>ttoiil  Knicliim  rv. 

.'\  6.1  It  11.1'.  Natiiiniil  gnu  vii«;'""  f"''  ilcftric  dji%  is  ikdM<rli;,iil 
for  sale  liv  tb*.'  lintixb  Kleclf.   I'r  iiisfiriuor  Co.,  nn.v««,  Middlos4>x. 

Mr.  ■Liiiii's  li.  Cull.  Ndwiou  .VlitKit,  IVvoil,  liim  for  lUllo  «oiiU' 
pliH-liir  lighli!)^  plnnt,  inclnding  Croiiiplon  dynamo,  honVontnl 
cni^ine.  kit  nnil  band  latnp><,  pcndnnto,  Rtvttch  and  dit«lribiiling 
bf'n  I    I  I  '    ,  .V       -      1"  advortiomieiit. 

Factoiy  Sitat  for  fial«.— Mi^mt*.  WoodbouM  &  Davidaon,  10  and 
II,  Linw-atraM,  Londkm,  E.C.,  lum  aaaia  coBTaoiantly-ilMiatcd 
Iraahgid  Utitmy  tUn  tat  lala  iriitiin  11  miUa  of  London.  Sae  an 


■ud  ara  praparad  to  fill  ordaia  fbr  tiiaaa  lainpa  knmadiataly  from 


A  fr«)>hoM  rMrbir.v  i«>c!entl,v  eomploUd, with  allttip  KCr.  rtstinirc 
tueirta,  flrepMMf  conatiuctioii,  alaotiie  Mfl,  Ae.,  and  bnildinga 
tof«nng  an  aicft  of  abont  1.1,700ft.,  ia  advHiia(>d  fbr  sale  in  another 

oiduniK. 

John  \V.  ('4illia  ft  Co.,  14^  and  I  M,  llolkoni  Man',  London,  K.C., 
hara  for  aala  aoina  aonvaniantly  aitoatod  and  wall  appointad  fra*. 
hold  factocy  ptvmiaM  at  Balvatlate,  Kant,  (tea  an  aavarltaanwnl. 

Tha  "Harldian  '  Lamp.— In  ihi«  buup  (which  in  placed  upon 
tlie  inarkt't  l>v  (be  r>riti-<h  TboiuaoD-lIoiiston  Co.)  tliu  idiapu  of  (he 

i filament,  ita  Vocation  in  the 
btilb,  and  tha  «not  ahana  of 
(he  reHpctor  have  been 
adopted  afl«r  careful  stndy, 
and  it  is  claimed  that  it 
aiTordn  ilie  bent  diitribntion 
of  light  possible.  Tho  special 
type  of  prisiiiiitii'  glii-.-  i-lmdi: 
is  accurately  :iiiJ  n;,'.'ily 
fixed  (O  the  latiip  littii:^'.  -o 
thai  the  lamp  may  he  burned 
In  any  poaition  and  the  Mune 
diatrimnon  of  light  obtained 
as  when  arranged  vertically. 

  '  The  employment  of  "  Meri- 

"♦■'♦•^.^^    dian"  Inmpa  aOords  op^ior- 
^  -  .J>'     tnnity  for  the  most  artistic 

lighting  effects  to  be  ob- 
tained, a^t  the\  can  be  made 
to  hannnni.se  witli  iiit«rior 
decorativ  e  schemes  either  by 
itialtirig  tlieni  ^rt  of  tlio 
ceiling  docoration  or  bv 
building  tbew  into  the  ct^'ii- 
Muto  Bcnoaal  thaontUaaa  of 
tba  lampa  irtllioni  radneing 
ilM'ir  !llim>!nH»in!»  jwws'r  They  can  also  Ite  arranged  tn  cliiKtcrts 
bv  ticaupa  a!i<l  li\f<i  to  electroliers,  ludo  braekota,  Ac.  Hitherto 
thcne  lamps  have  onljr  faaan  made  for  use  on  100- 12.5- volt  circuits, 
but  we  learn  that  tho  Brftwli  Thomson-Houston  Co.  have,  after  a 
aerieaof  axhaiutiTa  axpnioienta,  daraloped  a  I'iO-waU  "  Maridian  " 
lamp  lor  boinlng  in  midtipie  on  •iteowot  fiwniVOtoamvollh 


Vaapaimtnra  Bxpoitonats  with   

fUM  Uwla.— Xessni.  George  Scholtz  andCo.iLiflNHioePoantatijr- 
lane.  IxMidon.  K.C.,  as  n^nis  for  >fe<ii«P<.  MaimwihT  Jt  Co.,  nunm. 

faettU'ers  of  the  Kxcelaior  pii|icr,  nliich  wan  one  of  tlio  inatcrinlii 
(•xperiinented  upon,  write  m  that  the reforener  to  '•  Ilorriti'  \nrnisli  " 
on  line  10,  colnmn  1,  p.  t'X'i  of  nnr  i«?iie  of  March  17  is  liable  to 
tiii^i  in'.ruction,  and  tliry  iwint  out  •ii  it  tlie  Excelsior  paper  No.  Jl, 

tn  wliii  li  ill!  [1  i.,(i.;riipli  rpfcr>s.  '.mi-  ih  i'm  inated  with  •'  Lxcelsior  "' 

Cat&iOglieS.  dtC.     -I.  li.  lliiliui!.  A   I  IP..   li:u.    |i|-l'purr'd  n  list  o« 

iii-[nll;Ltiotis,  giving  parlirulnix  of  geneVHii  i-.  mi  i  iiiol<u>  >iupplird 
In  llic  company  to  n«>w->pa]<ei'-<,  priiiic-iai  and  pnpi-r  lutihi.  Tiie  IikI 
gives  a  fjood  mdioation  of  the  extent  to  whirh  deetrir  powar  ia  facinf 
applied  ni  tbeaa  branehaa  of  indnatry. 

\  further  batab  of  raoant  paUications  itsii6<l  by  Sieiiivux  Itroa.  ft 
Co.  ia  to  hand.  Thaao  include  apccilkations  lif  plain,  open  and 
engine  baao  tjrpea  of  G  machinei) :  a  leaflet  K>vi»j;  ontpuis,  H-(>i^u 
and  dimenaiona  of  F  and  FA  type  molon,  ranging  from  -A  B.a.». 
t»  .18  n.it.i>..  open,  protected,  vantilatcil  and  fully  eiicl<wcd"iype»; 
A  leaflet  giving  particulars  of  SK  masinimn  aivd  rcver<<'  .«iitomatic 
c'lr  f  ir  f.'.".5ii  iiO  ninpr<res  to  2,400  ainpcros!;  i\tiil  ,i  leaflet 

ti'  ^riilii!)-.;  j.nifiii  !i->inapiirt  celN. 

Exports  of  Bloctrtotl  Appantos  and  Mntorial.— l1io  follow- 
u\fi  list  give*  ofHcial  porticnlara  of  the  exports  of  Itritish  inanu- 
footured  clcefridil  upparatn"!  nnJ  material  (includin^^  telegrnpli  iind 
telephone  «irr  mid  mut.i'riLili,  lj-,t  no:  including  electrical  niucliiiuT\, 
which  is  not  separately  spttcLtied;  fiom  .March  2N  to  April  -i,  M  iih  tiie 
ports  of  destination  : — 

Jlrini  — Alexoadiia,  X'Jtw ;  Cope  Town.  £a'J7  (including  173  telegraph 
material) ;  Delaffoa  Baj,  £lti4  iiDorbon,  £3,077 . including  il'J.OtO  telegiagll 
material);  Kost  London,  £3G^  ;  Port  Elizabeth.  £47.  Xr^i/iixf— B«£Sl 
B'utii  II,  £1';  Ito.-iiriii.  Cisn  fin  hi.Unj.' £liK)  tt'V-'r«|>h  nnateriah.  AHttra- 
lin-'i    Adtl.'viJc.  i' I  7  Aiickl.\n  1  L  I'l  i  i  iricluii:!;^  i'.j.?  («lwraph  material) ; 

lemojitle, iltiit  :  Launceston.  imU;  l^jrlteilon,  ilSS-'i;  MelbourDC,  H'i.^lTt 
(and  79  cn-t.  telegraph  win) :  Napirr,  £:tl :  Bjdney,  £2.'.I)>1  ;  WelliogtoD, 
£A57.  .L-"rr<,  £ir>.  ^M.*"''"*— Ostend,  £140.  llntiih  i,ui,\m  - 
Pvmeraro,  £170.  //iinsd— Kangooo,  Liix.  (  MNurfii— Toronto,  ii'Si. 
CVyton— Co'.ombo.  £'J'JL  CAina— Bhanghai.  £143;  Tientsin,  £713. 
Fnim-A  Pari-,  £000.  Ufrm  iyy  H&rab  ir^:.  t'ffl  itelefcraph  nnUi  ii  il). 
'/r'.,-.'if.>i ,  i.)7i;  (inaluding  Hwii'i  u-livmjili  -uiU'iiaJl.  (irtf<,  —\'\x  >a^ 
Uoiiand  -Amsteniam,  £135  (incladiog  £.*k5  talsgraph  niat^tiaij : 
Rot(erdam,|£49.  /fo«y  JTaa^.^lOi.  M6H-Baniba7,  M«U  i  inclnding  £3» 
telegraph  material)  :Ca]<alta,<S,«<;yadraB,<iUa  Itnly  8iH-~.ia.  £2jl 
(telegraph  material).  Jnjian— Kobe,  £1GI'. :  Naga-saki.  ;  \iik.ilianM, 
£^U4  S^rvay  Christiania.  i' 14  Uuitia  Ratniiin,  £.V> ;  Odessa,  £^4; 
lleval,  CI.'W;  St  I'elersbuiy;,  £180  .telegraph  msteriali.  Si.,m~ 
BangiiA.  t:;'H    >,i  .i(i;    Billiao,  £S.l.  .\>r«j»- .sxi/rmn/^    SioKa|>ort',  1"JH 

(inclnditut  £10  telcoaph  materials.   t  ..S.A  I'biladelpluo.  £306.  IIV.I 

Wirs— MiMad.i»l.  IMaimeUi«-   ^' 

;aar(Mw«ihMand  n% 


ft7,H9lor  two  daislart 


PATENT  BECOBD, 

Tlu  faUovii^  List  of  A  pplication*  f»r  Alnfl  i 
Aaa  htm  ^WLfQuI  for  tkit  Journal  if  MaMa  MmntMi  KUIt  i 
CAarCcr«d  I'attnt  AgmU,  7U,  CKmmtrf-lmU,  Jowdan,  W<A 

APPLICATIONS  FOR  PATENTS. 

Norr, — Tht  nniUrmentumeii  Afpliealiont  art  not  open  lojfMif  inspertinA 
until afieracctpt<tnte of  CampUU  Sfcei/tnatian.  The  nano  trUAta  pamUhwt 

KM  Ihmr  nf  r^ivnm^ninUort  of  initntvHM.  VTh/n  t'ln;"'''.-  ftfffifiieQtim 
,i,-,-»«,ij..,.n>«  :t)  jrtkatio»y  an  asttriik  ii  <^^.r■v^. 

L'nlru  I'lhrTKitf  iMed,  thf  apflic«tion  «.<  t.vfi<  in  London. 

■Ittiimry  19, 

1,073  B.T.-M  Co.  iti.E.  C.I.,  C.S.)    f'n  ^.i^iuenl  roci^hsuisiDi'. 

1,079  AixoBMUMa  Ki.aKTiitcrr  m-OisELiJK  lut-T.    Etactde  distribution 

^atems  espsciall;  for  ti'<in  lighting.    (Data  applM  for,  .Isn.  90t 

1904,  date  of      lic^ti  'ii  in  Qerauuiy.)* 
1,090  A.  c.  RAnoKio    Si-i  '  L-rikphlo  reoonUiy  and  ataantabnra|<Mc 

Iruumitting  and  recuriliDg  (jrsteni*. 

.loDuarr  20, 1906. 
1.136  J.  Kymm-Joiiks..    Eleclrloal  cunileoscr*. 
1,153  0.  H.  Baldwin.  Corrent-colUctmg  derices. 
1.164  O.  ft  BatDwia.  Devices  for  supf^iug  current  to  vehldas. 

1,169  \f.  Bm  and  3.  %.  Suuaa.  Uwpocl,  Vagnetic  lepaniton. 

1,173  P.  H.  Lonixo    A  iintsm  of  electix  geiNiaitlon. 

1,160  P.  U.  C*anR.    Rrlghtoo.    Electric  tgnilar  fw  mnter  fiH  lBni|M. 

1,221  r.  \V.  Atkix»o:»     Kloilricity  mn<-<  ■ 

\:?.>A  f.  J.  KsKLU   Tmlley  retriev.i-  • 

I'iil  J.  (J.  Lonaaia  ^Socirti5  Anait^me  iea,  .^llumeutH  exUaeteurs  amo- 
natiipNi^  Snitxarhuid ).   KUctricallj  igniting  HM>* 
J  miui  ;  23, 1906. 
1,M5  .T  T'tanr.    Worcestenhim.    <'1ip  f<>r  elertric  lam).  kIwIss. 
1,247  1  >.  Ma.xwill.    l>uiidee.    Onnduits  lor  protection  of  coodacUns. 
1,848  J.  raaamoK  ft  Kaunii  ft  JanCa  Wnin,  OlawMr.  Elaatrie  ralM 
nfUi  Haw  aaMtal  ior  abalnB  (Mia  at  < ' 
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l,2fil  SnnF.N-*  ItacH.  K  <•>.  A  II.   liKiiiii,    t  <«i»i»Hiiig  polychA'*  ami 

ftltcrniue  ciirreat  nwloni 
1,!!99  H.  STARrKi.   AopiVktaaftimaaniinR  telcphonieiDMiaiiM* 

1.300  A.  it.  SoiB  nail  H.  K.  Joit^  juD.    SwitrhM,  oiint|o)1rn>  nwl  IIkMU. 

1.308  II  I*.  .IcMKiN^    UikgnHic  or«  K^pantiir'. 

J,315  B.  T  H.  Co.  (1,1.1   iG.IC.  CV.  i  s     i  loctrkity  lueier^. 
1.321  .H.  W  .  Iliut.    Itftilwny  eleclr;  ■ 

1.324  K.  li  StUHKtuil  It,  Itifi  ii.    'IcnniD*!  ri>di>  fur  mtcrml  iHiujliiuliuO 
Janskry  dt,  1906. 

I  S 5.5  W,  T-TilouLKY.  SiiiT,nUhite.  I!ni<h  linMera  for  >1jiwll0l«riiiMM*. 
l,.ViO  '>'■   <  ».»Mr.    KItvtric  blmrbini;  npionlU'-- 

1.309  A  I    I  'nssnn    A  itfiv  elestro-llimiiMtie  n.7  tube. 

1,S80      n  ^^  vTi  rs^  j  w  iDutttaaj  W,  K,  QooMIli.  TdcpliaM 

1.384  T.  <».  \ViLso}e.    Klectrio>|Mmttt4  f*>r  fclliD;  (ich-j  or  Mwing  wjod 
:niite  spplini  f(ir,  .Itn.aO.  1904,  (Inle  01  •|.|iUratiin  iii  L'^.)* 

1.391  n.  I'.  .UcKi'  V    Svtinini  of  elcLtriokl  •IhtribuUon.   {Ilal«  applieil 
{•<r.  .lime  t  rX4.  l»le  ..f  ,i),pllcati<>n  in  I'.Sl)* 

l.JW  .1.  I!.  K.  Shttii.    KiMtrio  fr  -vfrnor, 

MCO  jt.r.-ll.  t     {(i.K.  C.i  .  I'.s  ,    |i,rtvii,li-piil  lamp  (M»:Wi  i-. 

I.W>  »iiil  1.107  I-  N.  J.  KritxM  i:.    I'l*li-i  (..r  .«cimilin y  Ulli:ria<. 

1,413  1.  A.  TiMMi*.  K  W.  ToiMn  kiid  .1.  U,  Cow.  El*cti4emMl  aigaCiv 
appliaucvH. 

1^21  V.  B.  I,iwifl.    Maiiurii-:<iir«  <'l  cjrbon»  for  .ire  Umpi. 

1,490  >>*nrmi,  HARi.f.  A;  rii.    ('..mpcuodiiiK  nltcniatort.   (D«M  afplM 

for  Fab ,  ltKi4.  ante  of  apj  lu  aiion  io  l>>»nce.)* 
1^38  C.  A.  FOMHUtr.    Telei  lione  <)ii«ct  Tir>.* 
JMHM7  25, 1906. 
1,408  r.  W.  KuSUL  Cgvwtir.  CealMt  mkHi  «wl  brnkm. 
1,408  J.  3.  Omcium.  fileelrie  iUaa  Mllcbwi 

1,507  H.  H.  LaKi:    (CompaKnie  <;<-n^nila  irKlwlii-il .    Franco.)  I'Lc 

trodea  for  an.  Uni|M.* 
1.S18  ('.  W.  Mai  w-sw  i.,  F.  II  Butt  sd  I  H.  ^v  ' '  v  1  Ltd.    niivIlnK  «ctcw« 

and  tertninatii.* 

],S22      II.  JflaULir.    Outribuljig  IjuanU  fur  olcclrie  iri>luU»li(Mia. 
IjSOb  A.  F.  Rmibt.  Ooilt  «■  «iBdi^9  for  •tastrioai  ■ufarntw. 


NOIF.- 

1,494 

WW 

3.356 
3,523 
3.613 

3.820 
3,885 

■UIO 
4,110 
4k04a 


5,926 
6,010. 
6,617 

7,986 

«J077 
8,006 

8,3911 
8,401 
8,477 
0.690 
8,666 

8,777 

8.384 
OlU? 

9,573 

9,427 
9,t65 
10,556 
11.262 
11.777 
15.169 
U,IU8 
1W22 

17.939 
19.126 
19,042 
M,06S 


.SPECIl  iCATloNs  li  nuSllEI). 
AH  specification*  C4KI  ha  obUtintd  at  the  anifonn  price  of  tacli. 
19(M. 

Imtoi  ii,    AUcnuitLng<t:urreot  ilvuauio  rli-7lri«  tBu:jit)i<>c  JWr 

>Piiu«dfor,jM.2t,ieaa.) 

I.*prnum.  ]>rB«tMwi.  (Dito  «pp1iea  f.  r,  Pebw  10, 19IB^) 

CB»»nom.    l^li-ctHc  lifts  ami  liui.U. 
Khii  iii  vKMDEIi.    Hand  te!ppbDDw. 

TAYix>Baod  HATcu>r«.    Itrackrt  for  t^-ryiiic  rl--,  ttic  limpi  Mid 

for  diaplajing  g<>-<tn. 
rn.NTm  LlKITKli  and  UC  I'o.nt.    Iiwutalnig  material). 
Wkioiii  and  Nicmuxa.    BkelrinI  umkMrnl  mtsmf.  (DaM 

applied  for.  F«h.  16, 190S.) 
Hnckui  aB<l  HoOKE.x.    Attacbiiix  batteiiH  1 1  cuUc  tlrum 
.M  aRtih  and  1  /jnaos.    Rlectricnl  c«>nin^-l4>ni. 
Cinseom.    Kl«cUi<ally  r./nlrolM  lift*  ami  br.itU. 
CuviL.wn  liBinoK  &  Kl!r.lNS>;RiN<i  CV'.Mid  ilii«->  £faafrlr44K< 

tiolltr*  fui'       will, .  laiir.,  vrw  bf'i,  traniporieiii  kc 
THi'Uraus  IHm.  lur  linbUoar  TeleRraplre  ai.b.H.)l  InerMxinC 

il:e  ilincljiirv'-  nvTKj  nf  el.  clriciil  vibralion  »;alenil. 
MaviiR  Jc  C<in,<  <N  u;.|  .MiTOR      KV-^?;,  iii,.t,ir». 
6,041  aiiil  6.M2       1-  |i .  1;.  I  \:,  .lapo. 

llalll'Ul&,    »  onlri'lling  device  <  foi  electri.  inrttor*. 
CMOUM  (O.B.  U>b.  VJi.)   Are  1  imp>. 
DX>Lin,  Jim.  AUMliaent*  for  incaulMecDl  lamps. 
Thoui-son.  Tr«llcy  bMrilb 

Dentoic,  iNi.BAH  Md  Jorai.   CatflVinir  anl  wnwrtioff  brokwi 
owrtw.nl  wire*. 

;,n.I!3  402I!-T.  II  Cu   O.K.  Co..  f-S).  AU.-nt  i<  n  ?  .  urrnr.  niMt-,,. 
and  8,404  B  T.-lLLa  'G  B.  C<>.,  V.S.)  A'lprnatini;  ciurenl  motoi-. 
Km.  IncantfetcculaMplioltlin. 
BT.-H.  0».  (CE-CoiTuSw).    Bruih  Imldcni. 
DzLaroN.    I'riiiurj  galvanic  lialtery. 
B.T.  H.  i-p.  l  U.E.  Co.,  I'.S  ).    Windings  fnr   

machioea  and  EcClindo  nod  npparalun  lor  formin);  aamc 
WiLiUMs  Tii'iUAaaod  Nobtbwood.  Attiii-Iiin«at»igla).r«or 
OcLa>«9r,    I'urtlir*  «iestr«dv*  (ur  galranic  buUcriri 
aT.-H.  Oa  (O.B.  Cat,  Uj8.)   QjrJum.ilcctriit  inactiineH. 
Hill*  UaqoVAkr  mm  Ham,  A.ia*  um  for  ilycama  elaclrtc 

macbinfry. 

lliLi-s  ri.triHAiT  ud  Htmir.    Rnidb<«  l<r  Arvano^Htrie 

I      -iiiKsi  I  'i\  iiu  .  .xatit  rl«ctr<)nmguc'.i.:(«niU«g<eiiri 

l;Asvi>KrB    i-.lr<  trif  ttaiuway  or  r^iian^  v«bi«l«'. 
I'HiLui-s  and  Pumtn.  COMlrttMioD  of  ttoUv  ana*. 
Tabdu*.  Thmanlltiniiof aoandMid  Ml«plioid««,i{MLrAtuB  Ibersfcir. 

I.AWTii.t  and  W'bat.sok.    'lumbN'r  and  like  twiUhv*. 
I.BA.    Klectric  light  fiitinif. 

JosFs  I  l-(iiii5  Ann  Syiit«ai  <  ••.).    Aulom»tt>'  culout  mfcbwIlB. 
CRBVAl.r.lBlt  and  rAI,BT.     Sivitcli<-|  p»rll.'u;.ir:v  t.Uj>t«4  llV  HwC 
with  ttrgeu.    (D«t«  applied  for.  Aug.  14.  1905  ) 

CrAa-livn. 

FnoT.  n:rMaw.elMlilBaMlilnM.  iDaU-appliclfor,  S-pl.  16,1933.) 
I.tu      Nixcmu..  Kl««tH«ln|i(fi(tia|ii. 
Caiioi  «ad  Ctam.  K]fc*iiMl1r  'v»^m  Md  •stmniUiog  nvt 
bttrndiL 


21.4M  Bboo<iiiiaI>  {Americaii  Hiuk  I'rDi'clton  C,.;.    UuigfM  .-Uaran. 

aOtiaK  A.  Jmwm  (V<ili««e  Cbotoeltar  CaJ.    ONtmlleie  far  ihiim 

niTtnt      lutoapp'iiHl  fur,  (tet;  17, 1904.) 
92U8  Khbtim':  anii  M.\Tiii(SKN  ANT.-dKi.   Aiv Iwnp cIcHmie*.  '.tijiu 
•ppiicl  for,  0*.  u,  laos.) 


COMPANIES'  MEETINGS  AND  REPORTS. 


Willans  &  Bobinson  .Ltd  ). 

The  general  tncctiog  WW  hild  Ml  WadaMdiij,  Mr. 

M.IiMt-C.E ,  preaiduig. 

Tbt  mOBSSMtX  (Kc  C.8. Khm}  ttU ltl*B(*tic«  wiling  ttie  tuMtiti. 

Hm  OHaIBMAN  nldt  OeiillniMtt,  I  ten  to  bring  b«lore  yoa  wm 
ARaren  than  any  whicH  the  history  of  onr  rLinipany  lecotdB,  b«t  I  ktw 
alx>  to  tik  vna  tu  BJiaJyoe  them  with  some  cart',  -tolhat  while,  on  the  aof 
!inrj  t  may  Iw  urircd  to  new  t  ff'-»rr-«  liv  tlu^  iindnnbtc-d  Kmvily  olibf  (•  -i 
1  '  V  .  w.  may  not,  "n  t-u  tin-,  hnnd,  have  tlio"e  oSorts  wrakriwd  "  t 
undue  discouiBgcmrnt.  While  the  books  iihov  b  lost  for  tbe  ba)I-yea/ 
«t  00  tcM  tbu  £49.7ntffao  iwl  aooiy  low  to  ooaiidenldj  ebiUit  - 
in  tMk,  nadtr  <19,O0O--«iid  ttib  Mnoant  mlslit  lie  ftinlwi  ntaati  V 
the  expliuiBtioD  were  extended.  Tn  Minie  oom[i«ni«!<  it  miifbi  be  h«lii 
that  in  such  times  the  writing  down  of  prenilnc*  and  plant  niwl  stof*' 
might  !:*  ETispended.  or  carried  o»!  !<«s  vipoTOWFly.  lint  whi>i  tb* 
L'oiiMT  i.'j  tinned  our  po9it;un  wiL  bi'  nil  the  -lU'ider.  and  the  tko- 
very  nil  the  quicker,  through  oor  not  litvinf;  »hirkcd  doty  on  the  wj 
Woooiht,  perhaps,  to  net  before  yoo  all  the  CAnaMOf  «or  l^ertiiMii 
wbkh  an  many,  and  by  no  mnina  bU  apon  tbe  mrflwp.  Or  tonclMd  npoB 
in  BJiy  recent  diaouiaiooB.  We  oui;ht  to  explain  '  irt  whn*  are  tbc  Atom 
point*  of  thv  new  woik  we  have  taken  up,  and  tv]:^  ,  I ,  liere  it  wvll  bi 
profitabtr.  Bnt  much  of  »))  thii'  cannot  be  spoken  wiilwut  injury  to  tfc' 
company.  LixikinL'  iit  thv  ii[i:ni,  the  division  of  certain  upen;" 
between  Hugby  und  gu^n  b  Ferry,  r,o  etrongly  daiiied  by  iiikik  <d 
Um  allMreholdcre  at  the  ]x»t  maetiiig,  has  been  tried.  Bat  the  ■hot' 
qiN*ti«n  of  apportionment  ol  auch  ehurgcs  i*  very  dlflentt,  Md  Ok 
rtifpctor?  h.wi  not  'ucc  n  iiMc  to  rti—  mn-h  enlighli-nment  from  the 
aiitht  riiif;;  th.'v  li.i.c  consulu'd.  W  ■  hr.v  spoken  before  of  "rxti^nit^ 
on  favour  able  trade  eonditionj.'  aiiti  i  am  afnud  some  of  my  )i«ains 
have  thought  that  oveminch  wai  being  made  of  thi.i  point,  but 
the  present  ligurei  should  dLspcl  Uial  opinion,  r.vrn  two  yt-ar^  1^ 
when  the  bad  times  had  InRiui,  Mm  grois  prolit  for  the  liilfr|M'. 
ni«d«'  whoUv  Id  Bugby,  stmd  kt  £99,797;  tlua  time  it  stands  (urBaiibjr 
Bt  l'5.36*j,'  or  nearly  i:-Ji).0«XI  loo  liUle  to  balance  lha  r^Kxsut)- 
general  charges  of  the  Bugby  buitlne^a.  Thiii  fall  i*  due  in  pan 
dullncHS  of  trade,  implying  enlarged  shops  only  partially  filkd  villi 
work,  but  in  very  Urge  puit  it  is  nccountcd  for  by  the  furl  that  the  iMlf 
price  per  hurae  powcr  ha&  tnllen  by  some  'l'>  per  oent  in  the  pcrieil— * 
uU  in  iteelf  HuOicient  to  wipe  out  ev>-n  a  very  high  rale  of  prolit  and  tun 
ft  Into  ■  lose.  Hut  if  in  tbe  lingi>y  buEinc«»  this  change  uf  trade  coivdi- 
tion«  eraild  turn  old  establi- ticJ  p'o  poriv.  j  to  {x/aitive  loa*,  it  affect*  « 
ri(  w  unilrtl;vliing  like  (^owa';  1  t:iy  iii  .-^1  F..-iou-!y  Bnl  in  rrRArd  t' 
Ungby  I  am  kIwIIo  there  are  pruii|>n;la  oi  itnpiovemcnt  in  tbaraeiiw 
bnaiQCs*,  and  of  •oiMMara  towards  nniimrraiive  priee».  ud  wbImM 
very  hopir'lul  views  of  onr  mev  flteam  turbine  buvinese.  'rt*  mwhM  uf 
the-  r-arlit  r  turbines,  already  at  work,  has  been  rcmnrkabli'.  TltelchlPf 
been  a  few  tronl>l«.'>  in  thr  firat  machines,  but  we  know  the  ewM* 
jitt't  (hf>  iy>»n-!!;r  i,  A«  ilKtcil  in  !ttf  rj-jv-rt  -vi  }.xir-  made  trT»n?<'' 
in.;:il<  Miih  li.i  11. n,  (  .\  !',ir-C'n',  ■■vlinli  ri'iri:'.-;  all  fear* 
litigation,  and  places  that  gentleman's  unrivaJied  czperirnce  u  e^ 
aervioe  willionc  burdening  our  inannlactore  to  a  .leriou.^  extent  W* 
arc  also  fortunate  In  having  control  over  otlivr  valuable  iiatenl*  te 
improvements  in  turbincii,  one  of  wblsh  is  Capl  ?  uiVi'^y's  iiuprofe- 
ment  in  the  method  of  fixing  tfie  bUdc!-  ;:i  has  alreaJy 
a'.triiL'tf  il  ihf  iittt'niion  and  reotived  the  appruval  of  many  enirinetr^ 
(If  I  iii^i'  I'll  '.iirlj.Lte  in  loo  new  a  development  to  make  a  profit  fiit 
nlrcady,  and  I  will  venture  no  predictions.  Bat  everything  about  it  Iia< 
to  Ikr  gone  with  »  aoiMieu  fatly  np  to  oar  niimifilinni  The  ga>  enmne 
ii  s  new  departare  of  more  dooblfal  value.  Tbrw  or  four  years  agj  tli< 
steam  engine  wbk  iO  curiously  thieati-netl  by  the  large  gas  engine  ih»» 't 
would  have  been  a  dereliction  of  dnty  not  to  begin  stadyin^  and  at  M'' 
C'Xpeiim' ntinp  with  ttir  latter.  We  took  thp  bp-^t  steps  open  to  us.  bo' 
Oif  hi  t  i  rih'in.'H  have  i:  nt  Us  moretban  we  i.Li  iM'J  f  ji  t!iea».  Tbi»  »' 
htt'.v  ttcatcd  <i-  I  '  ,  ail  I  liavv  writtan  it  off  directly,  with  the  excepttODef 
tbc  Goiit  of  th<  v<  ry    .irllMt  itl-j    Bot  wfaU*  W«  hMt  biM 

studying  tbe  g«s  eiigi  ne  the  BitaMiMi  bwahuigod.  Th*  •miil^maBt « 
laige  •iMm  eiigioe«  of  ihc  old  forin»  in  now  threatened,  and  still  mTfe 
damtomi^,  by  another  rival— the slenm  turbine.  There  are  thii«i*> 
ri>ilni'  snn*  to  worship  ami  lit?  -'rum  t:irbinc  ik  the  more  important  M 
tilt  I'..  >  W"e.  therolu;  , ,  do  'o  t  1  il,  upon  euocesn  with  the  larse  (.w 
engine  a.i  i:t  vital  to  onr  inttire^L*.  and  wc  uettii  1}  iud^  it  1^  it<t  ptobt 
ablcnrss  bIom,  and  thi*  we  shkll  sooa  ba  M»  W  taw*.  Witt  tti^ 
Quoen't  Ferry,  Mr.  Andetson,  who  1ms  itadiM  tb*  tHiMlioii  thne. 
leconunended  that  the  steel  wmks  should  bercopenel.  This  was  doJiest 
the  beginning  of  thecumnt  y«er,  and  work  was  re  starte^l  with  the  nf.r 
.<tiilT,  lln>  sauncprnc»»«e«  and  the  same  product*  as  beforp  H  rr the  linsf 
the  furnace  was  shut  ilov.n,  l;io  wi.it  interest  felt  in  ot  '  .  l  .il  opF"" 
tonity  to  develop,  w  that  we  have  been  able  to  re-slart  with  a  market  ia 
1arg«  part  Nwly  made.  Bath  Um  AdmkiUi^  Md  tha  War  Oihee  tbci» 
inMMtfaioiii'BpaolaUty.andantlMaiigitriManfaToiiiaUe.  Asngttat 
boiler  makiiii?  there  have  been  n:]>(?at  orders  enonph  '.'^  yfUiy  woikin<  id 
prefcrt'not  to  closing.    The  i-xct  elingly  lo«  pric.     I  n  ■  tjpes  of  I'li-'f" 

at  preMDt,  and  the  (a«l  that  finandal  nuooa  ptadade  th«  iMiial  eeonc 
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3(  Ukiug  a  lew  aixlatf  ui  knuwn  f  r  :h«  a*k*o(  deTelopioK  trade  pr»- 
Tcnt  US  fropi  goinx  on  in  nlhir  '.hiv:i  <\  my  mtrietod  an<l  UnUtlTe  wty. 

When  il«prcel«tion  uilowod  <or,  ikni  the  effect  of  noma  «xeevlion«l 
wiitiDKii  down  of  stockh^  aihl  siiiat  IooIe  .  hm  I  v.  hcn  allowanca  is  toiule  for 
tlie  new  method  of  dividing  garlwi  .n,!  '  LarKea.  the  r«al  low  npoii 
working  {perhupe  I  vlionld  s»y  upon  it<if  working;  l«  U^-  for  th*  paet  half- 
yrti  than  (or  the  hiiK  jear  before,  not  \ij  £!<  02K,  as  liif  tic  nmta  appear  to 
fhow.  bnt  hy  fi.ii'i.  Put  in  another  iritT  the  in  tlie  lint  naif  of 
1CK>1  amunnted  lo  Vi  pt  r  c«»t.  of  the  money  actually  ncvnt  in  salaries, 
waf,-<  .'i.  rents,  material,  Ac,  liut  in  tlio  lecond  half  of  the  year  the  per- 
cvniai;i-  Iran  rviluicd  tu  about  'J'j,  though  the  total  volomo  of  expenditure 
wM  smaller,  ^'artbsr  than  this,  the  losi  now  shown  is  in  no  small  part 
due  to  a  di^astious  breakdown  of  one  of  thi'  Urfir  iiydraolie  pampiog 
rngincs  in  UctulMtr,  whiL'h  uliiiost  entirely  sv  [i{miI  work  in  the  tube 
workii,  and  iadire:lty  in  tb«  mawhine  abof ,  (or  nearly  b»U  the  period 
ctnitnd  bjr  th*  mmobui  I  now  now  tiM  ■dqptioo  of  Ifa*  npori  wd 
omohdu. 

Mr  F.  w  CL.UtKBtMaiiJ«ith«iwtioa. 

^)«reral  hbaieliolilani  wpieowt  thoir  oaiMy  wlik  Wfoid  to  fhooMu- 

ixmy  's  lulure. 

Mr.  ANDERSON,  one  «(  thi-  new  directors,  spoke  of  Iho  work  btiag 
doue  at  tju«ci>'i>  Fi-rry,  and  s.iid  that  sinc»  the  beginnino  ot  tli*  year  they 
bad  IMdo  1,743  tons  of  atetl  and  Ktd  1,943  tuni.  Tliei*  «M  •Mqr^n*- 
yoct  of  IIm  «torl  iiianufaiiarv  beeomin<;  a  vtlnabte  |i«rt  of  ^ir  boeinOM. 

Tht'  rcpuit  wa6  then  adi'pt«d. 

AIUAMCX  BLECrUOAL  00.  LXD.)  -For  ib*  m  months  ended  IXc.  SI 
the  profit  «a«  £Il,lMl,ft(ler4odaoUns*ll«qMmM.  making  prairWon  loc 
deprBciatkm  and  adding  tViO  hraaght  tonrtid.  It  is  prupo<ed  to  plMo 
KMX)  to  ledger  rew-vt-  tHI*  H'M  off  ei.tenbion  of  buBinrsn  acooont  and 
to  declare  a  dividi  nil  At  tio  rate  of  4  per  cent,  per  annum  on  the  ordinary 
shar««,  carrying  forward  £303  The  directors  annouiKS  that  they  have 
started  a  new  department  for  dealing  wiUi  the  oi^nstantly  gmwing  demand 
tor  electric  poner  in  fai^toiies.  mim-a,  ilv.,  with  )ioadi|Uartvn  in  I^ondoa 
and  btanch  depots  at  Mlllll■lu'^t<'r,  Newcistle  and  (Maigow 

AliaiO-AKOENn»B  TIUMWAY*  00.  (LTD.)  The  report  fur  I'.IOI  sUtes 
that  llie  grti^  rtcipti  nniounted  lo  I'tlS.lV.i.l  and  working  expennes  to 
£23T,'>'.'S  liciluoting  debenture  interest  and  sinking  fund,  the  nil  profit 
was  tiTt.'X"'*.  After  pa) ing  preference  md  interim  otiilniry  Jividends. 
|>ut;iti..  I'll  :  •  »eter»e.  llu-re  is  »m»i1.iIiIi'  The  directors 

recommend  a  tiual  ordtiUMrv  divideiid  of  •>*  per  «bar«.  aborblng  £  ia,.?00, 
making  at  for  cent,  |gr  tM  jww.  The  vorkiag  ouodmi  uwuni  to 
64-49  par  oonl.,«ampM«il  with  n  ot  ptr  etui.  IttlVM.  Th«  gniMNeeipu. 
C'inijtare.1  with  IliO.H,  xhciwan  increase  of  fsO.WKI.nnd  expt  nses  an  increase 
of  'I'lip  company  foi.k  over  the  City  of  Ituenoti  .\yres  Tramways 

Co 's  f ysti  m  on  Jan.  I  laM.  Tho  electrloal  oonvortioa  ol  tboae  Utiot  ia  in 
active  prugreu.  Mid  will,  H  lo  oifMlod.  bo  oottflttad  wUkiB  tbo  milt  IH 

lUOllth:!. 

BABCOCK  ft  WIL(X>X  LTD.)  The  tepurl  for  l<IOl  .slatrH  thai  th  t:>  t 
prctH,  after  dtductinu  dt  prt-tialion  on  ptunl,  .Vc„  was  i'JjiU.TtH  iTn. 
Adding  balance  from  la^t  atrount  .i'2f;.M'J0.  i''»<.  lod,.  lexiiXt.OJO  voted  to 
dirc<'t4>ij  as  bonus  in  .^t">l  >  the  tialancc  was  i,5l'.l.  13m.  lOd.  Interim 
dividends  ubMirbeJ  41  t-'i.ttxi.  Out  of  the  Imhmce  (i.".>TO.H'>  1"  Tl>^^ 
the  dir<i-t:>r«  reooinmend  the  luUowing  dividends  for  ttie  int.'  ,\.  n  < mi,  <i 
Uer.  81 ;  it  {ler  >  nt  on  preference  shares  (less  tax),  absorbing  IS.iMH), 
It  per  OOlt  Oa  ordinary  rlinrcs  i  tax  free),  absorbing  ftf.MO,  Utd  bOOW  Of 
4  piv  oint  on ordioaiy  ^liarc  -  i  ta\  freei,  takinp;  i.'31,9aA,  £173,000  u  to 
bcplueej  loK-iervc,  leaving'  1'J8.:j11*.  WU.  ind.  to  bO OWrlod  fvrnvard. 

BRUCE  PEEBLES  *  00.  ITD.)  At  Iho  in«eiin(  OB  Friday  Mr.  W.  C. 
I'eel'les  con^Tntidiited  the  «liareboldcrs  uii  iho  past  yw''  -mwV.  rtml  f«td 
they  iind  >ivcrBl  larKe  contrjiil*  in  hand  on  favoiiinbb  t<riii^.  .mil  -.lis 
uutlook  for  the  present  year  was  conEidei^bly  bri)jbter  Ui^n  l.i  t  }  car 

BDEHOS  ATREa  *  BELOIIAHO  ELECTRIC  TBAHWA1B  CO  iLTDl 
At  the  meeting  }tiBt(,idi>y  (Thurediiy)  Mr.  J.  1).  Comaium  said  Uk« 
loOHpto  iNtf  ■hown  an  iaorrasa  of  i:t>.5r>H  over  tliO  BWtioHTiar.  The 
boud  MgMded  that  as  taliefaetory,  bearing  in  mina  Hio  ton  oonted  by 
tin  ilribo  in  Nt-veiiibi  r,  and  ul>o  reniembiering  the  (act  that  l'J03  showed 
•  vtiy  eOMidenOiIe  inercaae  over  VjiOrl,  The  increase  in  expenditure  had 
flnly  amonntcl  t-  £!  •■        'I'!  r  ,  •ii,'.'.n\  ^.r-c-mnx  sli  ■.vi-.l  it»t  iner<ui*e  of 

£17.  I  II.  ilue  to     .    II-       1.  :i'  1  ,  t;:,   l  1 1 1  -  tl  :i  «r-  n(  [     „t,s  ,.  ,r  ,. 

CALCOTTA  TRAMWAYS  CO.  LTD.  >— Kiiring  l'.K«4  the  trttKc  receipts 
were  tl'JT.TM),  ixpcmlitiire  i'<l(. .">">:(.  leaving  HVI..'il:t  TV'ber.ture  inlerext 
abioibed  £1  >.'.''•.'>  and  interim  dividend  Cl'i.^^iO,  leaving,  with  X,'iXil 
flam  lIXKi.  i:.')'',-'*)''-.  I'renitum  on  shares  i,^JU7)  bus  hen  cmlited  to 
depreoifttion.  Tho  diin-tors  pro)>;>^e  lo  ailcealo  <tt,4t3  (uriiier  13  depre- 
ciutior.  and  from  the  balance  ( l'°J7.H'J(if  it  ii  rfeommende<I  that  n  tinal 
dividend  of  'is.  pLr  ^liari:.  ab>oil>inK  l°:i'i,'i-90,  be  paid,  making;  H  per  eenl. 
Ii't  year,  lu\  licr.  leaviui;  il.  iTtl.  Ij.  .^d.  to  carry  forward.  During;  tho 
vear  largv  iMws  liiwc  been  tvpcnded  in  cunsolidntiu^  and  impniving  the 
ryatrm  and  in  preparing  (oi  the  retiairemcnt^  of  tbo  esteoMona shortly  to 
cooMUlto  operation,  as  well  oa  thoM  which  aiv  CwdoKdBMlMlT  bf  (bO 
OSpOMion  now  taking  place  on  the  existing  «|OleB.  XagOttalMM  lOf 
varioas  extensions  have  made  considerable  progress. 

CHtSWIOX  ELBOTRIOtTT  SOTTLT  CORPH.  (LTD.  -  At  the  meeting  lai:t 
week  it  wax  <tatitl  that  ditrinu  I'.MM  €l<t,!l3T.  M?  'Id.  i-^pemM  on 
I  .iprt.il  aic«iu>t  ior  ne«  nmcbii:ery.  mains.  Ac  At('hiswi«  k  Jlw  <  inivaleiit 
of  .'^(.O  b  c.p.  lamps  uaa  wired,  compared  niili  'i.'i.lu'.i  at  end  of  I!'U:t ; 
■ndotAhotjrtwfllilbotiqaivalcntof  llJX)BlltBiuo,oompaie<l  with  11,-jso. 
Cbimiok  iMtiOB  plaai,  to  wbleh  hat  brm  added  »  new  .^00  n  .r.  gene- 
r.-\tinE  set.  can  now  supiily  .>O.OoO  lamps  onnwK'd  |.i  IIt  nviin  Tin 
total  ptofit  m»d«  during  the  voar  w*  J-IMT'-  1  ^;  I:  ten  it  b.i 
required  XI. 'lU  'lA..  and  £184.  11a.  t]d.  ha>?  been  carried  to  dcprecia- 
tion  reserve.  l< iiv]]ig  tiX'i'i  profit  Tlic  directors  pnpqce  % dividond on 
111*  onlioary  iiiuuei>  of  i)  p«i  vent,  (oi  tbv  juu. 


BlBCraiC  TBAHWAYS  IN  THE  FA*  KAIT.-Al  a  meeting  of  the  STmes 
A  0«ner&!  Triii.t  iLt.l,  ia-t  ^wk.  it  wa*  stated  tha-.  the  Hon«  Koog 
clactrio  tramways,  ta  whsch  the  cau.paQy  were  interested,  bad  been  rtm- 
Ding  since  August  last.  and.  though  not  yet  fully  ei^nipiMd  (o^y  MoM 
out  ol  30  were  in  operation  ,  the  company  was  earning  piodMnHoiBil  to 
meet  all  charges,  inctudin-  di  Kiuttirr  Irit.'r.  ■  t  The  Singapore  trtiFTTwaj" 
should  be  iu  oix^r.^litui  rjirly  tlii;  mrnlh,  ncil  the  directors  had  every 
reaaon  to  anti         (hat  ttie  undcriaking  would  be  a  most  suecess(ul  one 

OATEaHBAD  It  DIBTRIOT  TRAVWAT  00.— At  the  meeting  on  I  nday 

Mr.  C  II.  (ireeoe  said  that  In^m  .lanuary  next  the  eoinpiuiy  were  lo  get 
their  current  at  a  riiiiuN-d  riiL<'.  wim  h  hr  i  xpictiid  would  rosutt  in  a 
saving  of  Iroin  jU.oOO  to  £'.',000  a  rear,  aod  that,  with  tba  reduction  in 
ruling  aMMMonai  thtgr  bid  raeoMdod  io  obtoiniitf.  woold  p«t  Uw  wm* 
pajiy  ID  %  imy  mlitiBtoiy  fonftoa. 

nSO-BOMinMlt  fUBIdni  OO.  ^mL-Tho  dJuHlm  hm  deter- 
nlaed,  eubjoet  to  Aul  Midit,  to  rooMuiMad  %  dividoiMl  Ibr  Uia  ft  montho 

ended  Dec.  ill  of  ITs.  Ijd.  per  share  (maklog  witli  interim  A  per  cent  for 
the  year)  and  a  bonus  of  'iOs.  p«r  share,  both  tax  free.    They  also  roeooi- 

mcnd  »  special  di»tril>iitinn  r4f  IS»  j*?  »lixj-p  (tax  free)  out  nf  interest 
aoeruc'I  during  v.ai  ui>: n  re^erv.'  f.rnl  mvi-stments.  Tlie  diviJcad, 
boQui  and  K|i<)cial  il:i>tri):uUcin  mil  \,i>  psyiible  May  1.  The  unnsfer 
books  will  be  cloecti  '       i  t  i  to  -'~>th  iiist.  inclanre. 

RTOMRICWtMt  k  DISTRICT  XLIOTUO  LUHTlXa  4C  TRAOTIOM 

oa  (lilD.)— Ihodineton'MMrt  itatoo  tfaat  Mm  (nm  noaipts  ^nolnding 
amotmt  netiiwbia  Irom  Kiddanunitor  A  8(oiiipi»l  Elaefric  Tramwu 

do.  as  dividcod)  amount  to  £6,346.  which,  with  £.'>-'>.*>  brought  forward, 
makes  £6.903.  lleducting  expoiMea,  including  interest.  1:4.6 IM,  thoto 
reinaiM  l"i."2r>3  The  diref  t<ir»  propose  that  l'.'>(X)  U:  applied  tn  dcprc. 
olatii/ii  uiiil  M  ,  t:i,.'irKi  M  divideod  on  preference  shsrn-  L  J  .:s 
csirrti-ii  furuant  The  tramways  protit  was  £'i,47*i.  To  depreciaiiOD  and 
rest  I     :     '1     plA<:ad ;  to  dividend  of     per  cent.  t'J.OO'i. 

MEBTHYR  KLSCTUO  TRAOTtOK  k  UOSTUIO  00.  i,Vn,)~lttm 
gross  reoeipuof  tbo  Itolit  nll«»v  f  x  i;iUI  »<i«£10,dH,  alldot  atoo. 
trieity  supply  £t,771i.  DtdMtiog  txpeiiMis  iC1^4n,Ao..  tbsn ruuln* 
t:2,l01.  £MM)  b  flMad  to  raoKva  and  dauMkUoa.  and  £1^  to 
divldsBd  on  pftlHMiaa  ahaia^  «ad  XWl  caniad  lormnd. 

POTTERW  RLBOTRJO  TRAOTIOK  00.  (LTD  )- The  groaa  tooaipla  tor 
lOOl  amounted  to  £l03,3f»4.  12s.  6<l.    After  detlooting  all  exp^nsM.  the 

jripfil  MS*  i'S'l.to'.  :h.  Id  Addinp  £7*i«li.  6».  ftd.  from  provious  acaount, 
iIk'  uvailuiile  bjiiii:.LX'  is  t'JT.lTl.  I'd.  7d.  The  directors  reoommend  that 
oUU  be  tnuuferrcd  to  depreciatioD  and  leoervo  ftuid,  that  £1^M0  be 
appropriaiid  to  prsiWDpa  dlvidaod,  vA  dSlD^SW-  lOt.  tor  iMdaad  on 
ordinary  duuca  of  G  par  acat,  latvtog  £47L  111a.  7d.  to  bs  cairftd 
t  ;nvati1.  The  capital  expended  during  year  was  £16,780.  7h  4d.  It  has 
tx  i  n  ilc  'ided  to  lest  tlie  trallic  possibilities  of  routes  boyund  the  existing 
truruwH)!-  and  llj'bt  raltwayi^  hy  meang  of  raotetr  omoifm^es  It  i«  pro' 
j;<>^csi  to  cummeiLr-.j  .,t  jDfu  a  .■M.'r\ioe  btt*'oon  Ncv^  L'ar.tlo  anii  TrL-ntliiui. 
and  It  IS  probable  that  other  routes  will  be  tested  in  due  course  with  a 
view  to  feadiog  Mia  «idsita(  Unas,  The  fMoato  tosfla  aoBHstiM  to  alwv 
satistaotory  iaenaas. 

RBOma*  KUCTEIOAL  Hra.  00.  The  annual  general  MSIIhig  «a* 
held  nt  the  London  oflieee:  70'71,  )>i«hopii^t<>  Ktrcct  Wfthln,  K.C-on. 

Ihuisdiiv  1s-t  w..  !:,  Ml  \.  I  ,  llii'il.--  f  i t -i-f'-f;  TTi."  .tmvton.'  tm^^ 
h'a'.ci  th.'it.  |iMVHiii'ii_  I'll  all  nuiii.VKiT.&J  »ntl  "ihcr  chi"M;-..s,  :ncltiding 
bad  debts  and  10  per  iient.  depreeiatioa  on  plant  and  machiooiy,  and 
after  ptitllnK  'IS)  per  cent,  lo  re^ierve  for  goods  out  on  approfsl  and  dww>' 
eiaUon  of  pat«nt>'.  Ac,  the  net  pruAl  for  the  year  waa  £9,714.  9s.  114. 
£800  is  placed  to  reserve,  £»)U  written  olT  ynjWnnnWf  aspanse*.  ThO 
interim  Anal  dividends  absorb  £3.t<ja,  leaving  ii'XA.  i*  ltd. to  becWtiad 
(wwsrd.  Ill  iiioiin;?  the  sdoption  of  the  ro[K,it  iiiul  uccouots,  Uie  chair- 
■nan  ^  liJ  tliei'  had  rens^n  to  cou^jratu^al--  tlieniseWea  opon  the  year's 
trading,  tlonsiderable  progress  in  the  d«vrlopmeat  of  altwrnaliog-eurrent 
motors  had  basil  asadiSk  pwltoularly  of  tb«  dnda-pbiaa  ^fPSL  pad  every- 
thing pofaiMd  to  thu  dapartote  b^  ing  a  profitobla  ona,  atoaa  toe  oompany 
were  nt  the  pre^ient  lime  the  only  maJkers  ol  tbi>i  pfu-ticultf  type  of  motor 
in  KngbiDd.  Several  of  the  new  machinci  had  been  testwl  and  found 
highly  satiafimlory  by  i  ni  ni  nt  enKinwr?  Tht  jhrid  made  e->n-iii.'iul,le 
additions  to  Uieir  u;i  in  ilai  ^  i.vjU  lor  ihe  v,  ,tV-.,  a.l  tcnJiin;  to  .i  ,i 
maiiniactariltg  oust,  and  their  testing  depaiUuitul  li^u  becu  le  t  iuipji.  .! 
on  moat  mod  am  prhwiptaB.  Thoto  bad  faoco  a  lar;^  IngreakC  in  saU-^  l4^r 
the  dnt  Ibno  months  of  the  eorreot  ftlM(M:i.>l  year  over  I  bat  of  the  cor. 
responding  periorl  last  year.  They  hod  opeo'd  op  brumti  'niLC  in 
varioux  large  hhul  inolodiug  Manchester,  Noweaatic-t ii  [  v>  ,  r,ni 
South  W.ite?.  uiul  I'.-;  !•  UIiUl^  vvere  in  proiresa  at  Olasp™  A  dividend 
;  in>'iii<l;iig  till'         r!i     f  '  I  I  I  sent,  lor  the  year,  I      tax,  '\as  iipproved. 

SOUTH  WALES  ELECTRICiL  POWER  IiISTRIBaTION  CO  At  Ihemre; 
ing  on  Sa;urviuy  Mr.  1».  I'orrest  said  the  company's  works  hci !  I..  ,n 
delofod  owiiiu'  to  gi«at  and  arer-ieonning  diOisulttss  is  obtaining  dehveiy 
afgiut.  ThBttoa«UaaMito«atasioiri«Bdtb«atottoaamB«iklla» 
mn.  A  ftwthar  dalaj  aniaa  front  fna  dlBaolli  tbair  ooomiNiB  had 
exp<irieD«cd  In  getting  their  plant  drlivered.  ('uatoiners  were  now  rapidly 
increaxing  in  number,  after  baring  satitfii'd  themselves  o(  the  greiit 
b<'Ot''('  f  n  rlirnp  supply  o(  pov, iilv.  iy  -  n  f  1)1  ;uid  ri-aJy  (or  il«e  sr. 
andwlien  it  ir.ir.  i  .Mthongh  tic  oinpan;.  in>l  l-  cn  1  unniog  the  ^lation^ 
and  iiu  uiTinpt  a  losp.  yet  the  period  had  been  an  etiucatiuDHl  one,  in  which 
many  o(  iholr  customara  bltd  bean  ao  ■atitlicd  with  tho  resnlui  that  ihvj 
bad  gone  In  for  Inga  asitoalona  of  pilant,  and  Iba  neighbouring  ooliierlet 
an. I  wcrks,  appisciating the  iKintfiUaccraliig toother ootupanies  usi'i/  c I rc- 
a.  piwer,  had  been  lapidly  coining  on  to  tho  company's  mains  imd  ha.i 
piao^  and  were  placing  large  orders  for  plEint  nf  nhieh  tre  company  n  u  ild 
very  aoon  reap  iIm:  l-mii  lit.  Large  orders  (nr  [inwi  r  v.nu  now  ■.  j:;:,iiir.tly 
I'umii)^  iu,  so  much  so,  in  fa«l,  that  exten^tioas  had  been  nec«esitaicd  and 
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wfre  in  hand  at  the  Cwnibnui  »n<l  PonUpriiM  SEner&ttnj;  iitttU"ii.f  La^t 
year  the  United  Nktional  Collicripg  (l.tJ.)  j  ut  ilo.v!!  undcrgru.itui  at 
their  WmuUvwn  Celln  ry  7"n  n  i  of  .  'eetrie  pump*  luid  baolage  g«u». 
Thej-  were  »,ilr  fK  il  with  ihitir  t  xi>i:ii(  i.c<j  of  the  u»e  ol  electricity  th*t 
iMi  week  they  placed  aa  order  tor  an  addittooal  HSO  u.r.  to  do  their 
gtMnl  wnrtoM  wmk,  and  bad  tino*  asktd  for  a  ftntbei  MO  u  r  to 
flOO  lUK  lor  MoOMr  ot  Hm  odlitriea.  n»  CunMan  CalllMriet  M 
Cljdaeh  Vak  l»»t  year  inatalled  2M  b  !•  to  <Wv«  •omo  of  their  enrieo! 
niMhioery.  Tbi«  proved  «o  iiucce*sfal  a'lii  Economitil  that  tht  colliery 
company  were  able  l<i  'Ht'l  Anv;n  t:iri!<!  l»iir<'  Lanoashir*  boilcm  The 
Cambrian  Colliery  Co  hml  now  unrlt  r  l'<■rlOIl^  ■  'naideration  the  qaaalion 
of  electrifying  the  wbolts  oi  Uttii  liauJa^i;  K<«r«  undergtouod,  which 
amounted  t«  MOM  iMoO  n.r. 

roAMSB  iMBvons,  mawasaaa  *  EMoimtnia  oo.  ^vn-h- 

Hh  wport  for  1904  statas  thai  th*  difcctont  contider  the  past  year's 
naotd  the  moat  aatiafaotoij  ahiM  its  inoorporution  in  IS'.H).  The 
Hensral  dcpn  wion  had  fallen  comparatively  lightly  upvi)  the  company, 
owiiiK  'o  tl>  I  'rge  o(>nlr«cl«  with  which  thty  bad  been  oc^opied  during 
the  la«t  i«w  years.  The  electrical  engineering  department  bad  been  luU^ 
employed  oti  Admtralfy  orders  and  the  rcaalts  warranl«d  tha  iwiiilitiimwe 
•xtenaions  wfaleb  are  n>w  in  progrew.  An  arrangement  hu  bwiaiale 
with  Weit  Ham  Corporation  for  a  cheap  supply  of  electric  ocmtt  WaiWlL 
After  paying  pretrrenvc  divtdend,  tb«  ditectora  recommend  a  dividnd  Ol 
SpereMrt.  iWia  ts' I  !'-  r  tin  ■,,  n,- -,:<.,,  th.-     ■  •."mv  >hiaea. 


MEW  C0HPANIB8.  8UTUT0HT  BBIOBIB.  Ullt 
BIOinBRED.  aa. 


NEW  OOHPAMIBS. 

ACCE880RIZ1  MPO.  CO-  (LTD.)— {«4  117*  K 
jEIii  lKjo  11;  £1  shares,  to  carry  cn  businet;  of 
of  add  dealers  in  alaetiical  acnessociae 


R    Mar.h  11  >';ip(t«l 
rtiiciA3:s,  inanufiicluri.'rs 
electrical  fitting*,  goods  and 

il.  J.Ii.B«lL 

HATITAW  ms*      00.  (Vn.)  (S4.(im )— lleg  Marrh  9»,  capital 

£100,000  in  £1  nliarcK  'UT  «no  4  per  veaL  protereDce),  to  irnrry  (in  the 
buaineM  of  iroofoundciri-,  nnxli.ini.  ui.  liv  Uiiulie,  electrical  .imi  i.:t^iu-rul 
en4{ine«re,  manafactarers  of  and  dealers  lo  steam  liltings,  water  maters, 
&c.  IMrst  directors,  IE.  U  Uoward.  K.  Iloirard.  K.  8.  Lloyd.  U.  7.  Howard 
and  F.  K.  Howard.    Reg.  ofUce,  'in,  tjueen  Victoria-street,  London,  E.C. 

RATaOND-PBII.UFS  ELEOTMO  RAILWAY  *  TKAKVAr  SanPUMT 

CO.  ilTD.)  (Ht,l2H.;  -ReK  April  1,  capiul  JClO.OiiO  in  £1  sbaresi,  to 
■wmlllg  tay  patents  and  rights  relating  to  iinpruvemenls  in  connection 
wiHl  owhean  electric  wirea  for  railways,  tramways,  tVc,  in  partirutar  to 
MIQlW  awhtia  Wtitltaf  inventioBl  Itom  T.  K.  U.  Fbillipa.  and  to  derelop 
■M  torn  M  aMMBt  llwmi    T.  E.  Baymoad  nullips  i»  first  director. 

SnrOAPORE  BLECTKIC  TKAVWAT8  (LTD  ;  <*A )  1!^..  arcli  2M. 
capital  £400.000  in  £1  shares.  In  .ic  imn  l,i  ns..,:  li  Hu  giij  orc  Tram- 
ways LtJ  >,  akJaft  a^icuuicnt  With  Cast  Indiu  Construction  Synd.,  to 
con»liuct  oraoi|uire,  equip,  maintain  and  wotk  jeitber  by  elertrlcal  or  other 
povrer.i  tramways,  railways  and  other  means  ot  oowBUltlMtiait  in  Singa- 
pore and  other  |j&rta  of  the  Strait«  Scttlementi,  at  thwrhtw.  aaid  to  carry 
oa  the  biuiiiMx  of  gvnerator't.  distributors,  Aa,.  al  ahttlia  anwij,  eleC' 
ttiaiana,  nuaulitGturerB  of  elretHc  C3b!c-'  wires,  motoiBi  gnimatora, 
4n>aiBaa, aanliDulatorg,  traii.H:'jri>i<'t£,  lumpt^  uiiil  ii<ai;luaci]r,  Aa> 

STATUTOBT  KETOSJXB. 

I.  FRANKENBinta  *  SONS  (LTD  )— The  return  to  Feb.  22  givei  capiUl 
a«  ca'iiMjtx)  in  110  sliarca  (12,-'U>0  ordinary  and  I'i.-'iOO  i  "'f<"''"t.^  ,  "f 
which  10.0!^'!  ordinary  and  10,010  pref<  t<  tn'.  nvc  li  ■  n  tiilcn  up  iJlO 
JM.-1  share  bta  been  called  op  on  <>U3  ordinary  and  10  pieftireiice  shares, 
aaid  <6,0ni  baa  baia  lanifad.  VfiOO  ordinary  and  li>,000  mfManao 
■haiH  aie  coasideied  ai  ftiUjr  |MtM.  Mori>cn«c»  and  vbargcK,  nil. 

HOKTaAUTTOR  ELECTRIO  UQHT  k  POWKBCO.  LTD.)— The  return  to 
Mitr^'h  I  (tiled  March  gives  capital  as  1 100,000  in  10 -.V  "and  'Xi.VM 
"  U  ■  shares  of  £1  eacli.  i  t  which  '  aiij  "  B  "  have  been 

taken  up.  ill  per  Bij.iiu  h  ir.  been  called  u)  mul  uV.i,ot/0  has  been 
ip'  sived.  leavini?  £1,2;U  lu  luiears.    Moriga(.'i;   im  l    hjirgcs,  ill.MJO. 

NORTHWICH  ELECmC  8VFPLT  CO.  LTD.  K.  t  i  n  to  March  U  t^ivea 
capiMt  a«  JCi.'t.iMM  in  £5,000  shares  of  £->  each,  of  which  d,6Sit  have  been 
taim  up.  £  per  ihara  hax  beea  called  up  and  £18,145  bat  bean 
natived ,    Mortgageg  and  charges,  £  1 1 ,000, 

■AST  AOOOHtncATOR  CO.  (ITD-l-The  return  to  March  !.'>  shows 
eapital  is  £<!4),00i)  in  £  sharoii  i»>,00ii  preference),  of  which  40.000  ordi. 
narv  atiii  »,'iir>  prpfwor*  h:iMj  b-:tn  tnkcii  up.  t'l  |>;r  share  has  lieen 
C■.<■^^■^\   \xp  on   17,'ji>3  ijiiijuiry  an:l  pi.  !tT.  QC«  and  £2I.H1.5  hat 

ri-eciv»d.  T2,.'M}  '•riliii;ir\  Hli,.n:  iiii-  contji'lered  a^  ffil.r  paid.  No 
iii  jitgatre*  or  charci^ 

W.  T.  HKMUX'S  TBLEOKAPB  WORU  00.  (LTD  ■  Return  to  .March  W 
Kinacairital  «a  £400^000  in  40,000  anilBaiy  and  lo.ooo  pcalennca  ahaiee 
of  SS  ueh,  all  olnUah  hava  Um  lakan  £i  ibara  baa  been 
catted  up  on  84,000  ordinary  and  dO^OM  piaflMBCa  aa4  fESTOJMM  baa 
biii'n  received.  £»0,000  is  coo^ideral  M  paid  en  6,00l>  tfMatXf  afaant. 
Morlg»««^^  and  charguj  t'i  !,«'m. 

8CABB0B0D0B  ELECTRIC  SUPPLY  CO.  (LTD.  i  Tliereiurn  to  March  2u 
>.'ivri<  capiUl  £U>0,Uu«>  in  10,000  «bar«>  of  £10  each,  all  of  which  have 
bcvu  lukea  up.  llu  per  sliare  hai^  been  called  up  ou  9.000  and  £2  per 
ebare  on  l,Oi;t)  sliaiu  jLai  X.'li.OOO  tuu  been  received.  No  moit|j<%e«  oi 
obargee. 


UORTaAaES  AND  OHASaES. 

AVTO  BLBCTSIC  RIFLE  &  TAROET  CO.  '  LTD.  i  -  Issue  on  March  .'2  ot 
£2.GS0  debentures,  part  oi  mem  created  Dee.  S,  1904,  to  aeaina  £6jm, 
charged  on  company's  property,  present  WUi  Mvia.  No  tiaiiaiB.  Pia> 
vioasly  issaed  of  same  series,  £1,160. 

TTTEWRITtMO  THaOBArB  «MIM,  OjlBwHlMW  ««  Manh  SI  at 
£100  debeotorea,  part  of  senea  e naiad  Nor.  14,  iBOi,  to  t 
charged  <m  caaapuiy'k  mintMag  and  jn/futf,  piatai 
iociudiog  ooaallai         Kotroilaia.  FmlowlylmMdgd 

£64«.  .  .   ^ 

OITT  HOTM 


mMORAHDA  I  \  rr*  <■*.— Bank  rate  2^  p?r  «int.  (si^vc*-  Mai^h 
Priee  of  ailrer  2  '     i  i-i:  oz  Consola  '.'U.  .■  — yl ,',  (or  monrj. '.'l  '-'1. 
for  account;  'H  p«r  cent,  wnuiues  iM)— uu^.    Consols  I'ay  l>ay,  .M^y  t 
Steaks  and  Sbarse  Continoatioo  Day«,  April  11  and  26  ;  Ticket  [>ay#, 
April  12  and  37  ;  Pay  Days,  April  lu  and     ;  Mining  Share  Cairy-orer 
Days,  April  10  and  33. 


BELFAST  TKAMWATS  AWARD —In  ih<»  matwr  of  Ihe  arlilrtiSwn 
b._iwi;oii  Belfast  CorporaUon  and  BeUarl  Strfct  Tnimn.tv  C  i  m  :c:m--c 
tion  with  the  acKinisition  by  the  Corporation  ol  the  company's  underfauaug 
Mr.  Ii,  L.  Macassey  the  arbitrator)  >iaa  delivered  hia  awaair  Mr.  Macauey 
dreidSH  that  tlie  total  amuont  to  bv  paid  by  the  CurporationtodMOompaoy 
is  £2<Jti,'J44.  I4a.  GdL,  in  addition  to  tbo'Corporetion  taking  upon  them- 
selves the  liability  for  the  company's  debentures,  which  amount  to  IfiO.OOOi 
Thie  is  e.juhaleat  to  an  aw.iril  ot  i'.l'ri.lH.  14e.  W.  V.  r  :lit«*t,ir5  we 
are  iri( i  inurii,  o:,liiu»te  tluil  thi:-  will  ciuih^i  thpia.  hUt:  p*yiii;:  i.  l:  pt"!'  r- 
unco  slutrcs  at  par,  to  make  u  distribution  oi  3,hjnl  liU.  In.  pet  ordioary 
&bars,  and  they  propose  (a  (aha  tka  necessary  steps  to  distribali  iSlO  par 
share  as  sooo  aa  mj  nmlva  the  money  from  the  CorpotalleB.  Ibe 
arbitrator  farther  aararas  lb«t  the  Corporation  shall  pay  the  company** 
costs.  When  these  bars  been  taxed  and  various  other  oattuading 
mstter^  have  been  settled  &oA  aitjciiited,  the  balance  will  be  distributed 

The  following  are  the  principal  items  in  the  award  :— Value  of  undtr 
taking  £25tt.43€ :  Xjgoolel  and  Sy deobaw  tramwus  £31,3%;  three  jr^rs 
profitih  £3tjtt»*,  eompansation  to  HmUm  wd  oOatH.  i?,$W.  Tha 
total  awart  h  tWl,*M,  or  tHSSl  law  ihaa  tha  anodat  aMuMi, 
£:193,:443.   The  Corporation's  imigh  aatilBato  was  £2.'i0.000. 

COOHTY  OP  DaBHAM  BLSCTUO  VOWB  BBTBIBimOHC*.  <!!».)— 
On  anothei  patjc  \\  ill  foimd  the  proapeotus  of  the  iib.>««  compiaT. 
inviting  .i|iplu'utiuiiK  fur  an  issue  at  par  of  30,000  preleience  and  40.00U 
ordinary  siiarea  oi  i.i  each,  tliv  balance  ot  the  eompaiiy's  aulliocil«d 
share  capital.  The  total  share  capital  is  £oO0,00U,  divided  e<iaaUr  h 
pr^erence  and  ordinary  shares  ol  £i  each.  Of  thest  2<^i,OO0  prefaratioa 
and  lU.OOO  ordinary  gliaraa  bwo  baaa  tnichased  at  u  premiam  by  tha 
Newxii-aile-Mpon-Tyno  EiscMe  tapfly  Co,  iJM.).  The  balance  i'  n^w 
ciieif  1.1  10  iho  pul'iL-.  The  companjT  was  incorporated  in  1«W,  and  has 
du  fo.ir  viars  p^-l  i  ttrt  engaged  in  generating  and  supiJyiug  electric 
uiiae^i  liotii  lor  power  and  lighting  in  the  lai^'C  aud  important  area 
covered  by  tht  Parliamentary  powers  granted  to  Ihia  aaatBMiy  and 
to  the  County  of  Durham  Klectric  Power  .■'iippiy  Co  ,  whbie  dtata*  are 
practically  entirely  held  bythiscompany.inaking  (lie  iiiUru^lB  of  both  tbr 
l)iiitribution  Cjmpaoy  and  the  Power  Compaay  identical  The  Uiistribu 
lion  Company  has  hitherto  l>cen  controlled  from  London  by  the  Itriti.-Ji 
Electric  TrikCtion  Co  ,  but  it  ba»  nvw  betiii  decidi-d  that  the  uiidertakiog 
shall  be  placed  under  local  niaos^emont,  and  ttie  boaid  of  directors  baa, 
lhaiatea,  faaau  raconatmeted  and  includes  four  of  the  directors  togitbac 
wtA  tha  manager  of  the  Newca.<iele.upon-'rj-ne  Electric  Supply  Co.  Tha 
NewcMtle  Co.,  which  was  the  find  ol  the  pt>wer  companies  to  *oi  k  on  a 
commercial  scUe  in  this  country,  b»<.  increaaed  it-i  output  of  rleciricsJ 
<'r.en3f  f'om  les«  than  l.noO.WO  anil'  in  l»«y  to  over  IT.OOO.iMK)  aniU 
in  loot,  and  foi  the  pa-t  ^evcn  years  rc>tularly  paid  divi 
deods  ol  U  per  osat.  un  its  ordinary  shares.  Uoth  tbe  ordinary 
aad  piatamua  iliaiaa  at  Iba  MawaaiUa  Oe.  stand  ut  a  high  ptetaiou.  aad 
are  eoaddnad  m  tha  dbtriot  ot  tbaeoadipany's  operations  a  sound  tnveet- 
ment  The  County  of  Durham  Electrical  Power  Di&Iributian  Co.  (LtJ. : 
which  now  offer*  the  balance  of  its  share  capital  for  r«ul>>crintion. 
control*  (in  conjunction  with  ihe  Cn  inij  nf  Udrham  Electric  Votvt 
Supply  Co.)  three  power  '••.atioii=  at  i.-U  fiu.td.  Jairow  anl  Doiluuii 
City  respefitir«l;j,  iqian  which  the  caiiitil  expenditure  hiii  been  £  t!f-'i.  >:! :S. 
The  anaellir  ol  dnaa  aMiMM  ia  4,0Mlnr.  iastalltd.  aud  :.o  mJci  ot 
cablai  niktra  bam  wil  iawB  to  tha  liunadiate  neiaiiy  of  the  u  <er  Tyne. 
Plant  and  cablas,  involving  a  further  expenditure  ol  l.W.OO'i,  liave  been 
provided  for,  and  the  work  o(  installing  this  plant  and  laying  tbr*- 
cab!f.^  I«  now  beiug  carried  out.  The  unit«  ol  electrical  ener^ 
-smM  witiiin  the  Distribution  Co.'a  area  in  t!M<l  w^re  nearly 
4.aO0,O00.  and  the  engineer's  ostiinai«  lor  ISIOi  is  <1..')QO,000,  iucfeaiing  lo 
•iljOMjm  aidta  ia  MNM.  Tha  aiaa  o«er  which  the  eonpany  own. 
poirara  to  dialrilnto  daetric  eoeri^  is  one  oi  tha  most  ioiperiaot  m  the 
country,  being  tlie  centre  n(  iii^r.ieuse  induiitrial  upcratiou;.  to  which 
electric  power  can  be  appliol  w.t;.  ►.reat  economy  aud  facility  of  woikuir 
The  prospeolus  gives  fati  luform.iti  li  ii,  to  thr  a:.'fi»"!aeLt>  and  i.-uOir«ct» 
enterad  into  by  the  company.  auJ  rolauct;  :o  tht  ili>(injtionof  the  cipital 
lor  which  saltscriptioos  are  now  ijivitc^i.  The  cumpany  U  fortunate  in 
obUining  tbeserviOGS  ol  Mr.  Cliarles  H.  Merz  and  Mr.  Williain  McLellaa 
as  engineers,  these  genlJemen  having  been  responsible  for  de»i4taing  nii 
carry in^i  out  tlie  Newcastle  Co. 's  powersupply  »y»ttiu  Th.Trh»v«aU^ 
beeii  lavtmrable  arrangements  entered  into  lor  sec  inii^:  iLt  =eririces 
ol  the  eipeiieneed  staff  of  tbe  Newta*Ue  Co.  In  thu  way  the  future 
suai:ei&  of  tbe  Di^uibution  Co.,  »o  far  a^  teohoical  help  i«  eoBOWneJ,  ia 
aMiued  Nu  part  ol  the  pieaeat  issue  ol  capital  haj  bteu  uodeiwritua, 
aad  tha  dlractonnrill^  vnend-toniaplniatft 
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ia  Biibscribed.  The  lial  at  applicAtiona  opena  to-day  (Fridkj),  ud 
will  be  eloMrd  nn  or  before  Wcdneadar  Dext.  April  I'i,  at  .1  p.m.,  (or  both 
town  iiikI  oounlrv.  It  in  iiotined  tliat  re4|n«»lx  )m\«  itlroacly  lifrii  r'  mvfd 
(ur  ;  hair:  u>  Ulc  lunoijul  <■<  ll.">n  i«.KI.  It  will  In-  frs'ii  fitm  tho  piuu- 
pectus  lliat  tbo  prefercnco  rliarv*  will,  in  adtlUioD  to  the  dindcad  of 

6  per  eank ,  luk  lor  ■  •hara  ol  MOpfaui  piaAli  in  aiqr  jtmi  ^lor  8  ftt 
onit.  tiM  been  fM  on  the  oriimir  ilmw. 

OVBA  auBVABlKE  TELEOKAm  00.  (ITD.>— Th«  ibtOon  ncoBUMod 
a  dividi  nil  at  the  rnti-  of  n  per  «nit  |wr  anaum  for  lb*  fwtt  boU-ycar  on 

the  ordinnry  »h»rti',  l.ni  frer. 

DIRECT  UNITED  STATES  CABIE  CO.  LTD.:  llic  .lilcctOI>^  ba\e 
n  solved  upon  Ibe  payment  o(  an  interim  dirideiul  of  <it.  per  ihare.  Ux 
free  nttlif  iiiiv  of SperiMat. ptr uaanilite thoquBilarflBM HmmiBI, 

payabUi  2iith  mat. 

jmamSMV  IKOH  OES  OO.  (ltd  )-  Thii  compao;  it  BHkiBg  MiMM 
o<  £350,000  6  p«r  MDt,  tSnt-ebtrge  debenlore  almk, 

«*— »lItMfti1llt  ITimftTiMTfi  fr  flBIUTi  *iMa»A—  «■>,  paitj 
— Tbt4b«eton1w««  Mtarel «  dlrMmd  for  tln^wurlir  oiiMIDm.  n 
la«t  of  'i;:  fid,  per  abare  lor  8  per  tent.),  mnkfall  ft  total  disttibulioa  ol 

7  |icr  cnit  For  Ihe  year  imi.  piiyabic  May  I,  Tbt  Aam  NRtalar  will  bo 
cl'    il  Iron.  J^.th  iti'^t,  lo  M«.v  3  inclusive. 

L.^NARKBBIRS  TKAHWAYB  CO.  — The  liriti^h  Tljt>tii..,on  lioualoO  OO, 
an-   !U  rill.-  fur  salt/  l."i.i)Oii  alutefl  ot  £lo  i-ui  h  ni  ttiia  <  oiii(iany. 

ORIENTAL  TELEPHONE  &  ELECTRIC  CO.  LTO.V     I'ht  dircclois  rioi.m- 
iiieud,  nubivi't  lu  tinul  audit,  ui«iii«udi>  at  rate  ot  ti  per  cent,  on  prvferciuie 
abaioa  for  haU^nar  odM  1)00.  MttoMtul,  Midft  iul  divite 
cent  on  dw  ordinaiy  ihaiin  (tax  mo),  nakiBg  ^  par  oonl  for  tha  year. 

SAKS  CBimtAt  BUWnUO  WOia  <UDi,).--«M(4.O0Ok«  hour»  wan 
geDcratcd  in  Sfarcb,  yteldiog  KIOM  MOenno  ot  £H.O.Vi,  oonipaied  with 
>-:»,' Jill.  1^.  hf.in  t.'<:ii.'ialc(i  and  a  groati  revenue  of  i'7,7'r(i  fur  cgrrei. 

l)uri..li:;c  I'.'Hl 

STOCK  SXCHANOE  NOTICES  Tlir  Mi>ck  KxiliAiiKc  (oniiiiitlce  huvu 
apiwinlrxl  A|iril  Hi  a  !i]>«ciiil  »cltlin|<  day  in  Spcjrcr  Hnw'.  ful  I  r  and  partly - 
paid  Ecrip  ccrtiHcstca  to  bearer  (or  il-KM.IXK)  4  per  cent  perpetual 
debenture  etoek  of  tbo  Baier  Strett  it  tt'aUrloo  Hatlieaa  Co.,  and  liave 
(irantcd  qaotati<N»  to  a  farther  iaioe  of  4.200  £10  (ully-]iaid  ordinary 
idiar<Ni  ami  £W).0O0  4)  per  cent  debenture  Htuck  ol  tht<  /i  MiriifvioiiiA  il^ 
/'.-..f.  /.Vr-,  infilii  Siipiiltj  I  ...  i/.fi/.)  a  (uitber  i»sue  ol  •.',<H)ii  JC-j  fully-puul 
ordinary  chares  ot  Ihe  ilrionl  /■.'Ui-iin  {I. til.),  aiitl  n  (urthcr  issue  of 
£44,48.5  i  per  cent,  debenture  stock  of  the  ll  Vuf'ni  l\  U,iraph  Cu.  (Hi.). 
The  Committee  iiava  boon  aiked  to  allow  75,000  £6  ordinary  aliarea  and 
74j000  fft  Brataotnoa  abana  ot  Iba  A'cMia(i«-iuNMi.2'fiM  Xheirtt  SMply 
Co.(£l<IL)loba  qnolad.  ' 

■WAllWB  OUUi  iwn;  -I'he  oonpon  duo  an  Afitt  ISUi  will  ba 
paid  bj  MaMfiL  Olya,  UiDa  Md  Oo.,  67,  Itonbaid^ittool,  London,  B.C. 
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IV  o  T  e:  8. 


iSoHK  yery  intarwtiug  ioCunnfttion  m  to  the  untalum 
Imip  will  ht  fonild  in  diu  imw  of  The  EkfiriHnn.  The  moat 
inporttnt  oamidaimtion  i*.  of  course,  iu  life.  Iti  this  con- 
naction  it  will  interest  the  lani|j  «peci4ilist  to  look  up  the  early 
work  of  Krti.sox  on  plutinum  lamps,  about  lt^77  to  He 
finuid  platinum  did  allsOTtsof  qmertllii^  Ita  odd bcfaaTionr 
seemed  to  be  largely  due  to  gases  occluded  in  it=  Vhp'Iv  nr 
{Mres.  Tl)e»«  gue*  came  out  when  the  tuetal  was  heated  io 
yxMfK  and,  if  we  remember  nr^ht,  left  the  Burftee  pttted  and 
tlie  "  ill'  «  ,•..].-.  EniM.x  w-a«  also  much  troubled  by  what  he 
called  "  air-waalung."  The  wire  aeeme<l  to  Ikj  worn  away  by 
the  ahnsioR  of  the  reridnal  air  in  the  j;lobe  aud  dcpusited 
on  the  glass.  Ki)i.s()X  did  not  know  alwut  electrons  then, 
and  had  be  known  he  .would  not  hare  cared.  Probubly 
the  maken  of  the  new  lamp  wtU  aoon  Hnd  they 
have  a  more  iutimato  iwrsonal  acquaintance  with  electrons 
than  thoy  consider  «<lv!sah!<'  for  tlu'ir  of  niiinl.  Of 

coui-se,  what  people  want  i8  a  high-otticiency  lamp  which 
will  ran  with  variation  of  prenure.  A  high-eflleieney  carbon 
lamp  in  merely  u  lanij)  run  more  nearly  at  its  btiakin;' 
point—that  IS  to  say,  it  ia  rtut  with  a  low  factor  of  safety. 


The  high  utKcieucy  of  the  tantalum  lamp,  on  the  other  hand, 
is  due  to  the  metal  itondiog  a  higher  temperature,  tUo  factor 
»f  ealetjr  being,  pieaumably,  the  aanw  as  in  an  ordinary 

Carb<iii  Tlirjrc  is,  huwevei,  furtli'-'i   i  i  iMii>cii^a;iiiii, 

the  resistance  rises  rather  rapidly  over  the  working  tmffi,  as 
shown  in  Fig.  1,  p.  1057  ;  but  the  rMnltbg  diftreneeof  power, 
aa  ahown  in  the  aame  fignn^  it.nofe  very  great 

It  i»  probable  that  the  actual  temperature  of  the  tanta- 
lum wire  ii  not  very  much  higher  dun  that  of 'the  carbon 
rtlament.  If  the  total  radiatbn  varies  as  the  fourth  power 
"f  the  atMolute  .temperature,  and  the  radiatiou  of  any  par- 
tkolir  mvi-lenglh  ai°  the  fifth  power,  it  {«  deer  that  .vwy 
little  ciM  of  temperature  will  increase  the  light  eiiiei«iay 
enormously.  A  very  sliLrht  iliflert^'nce  in  thr  malting  point 
of  a  metai  may  thus  make  a  very  largo  ditl'erence  in  its 
cffleiencx  for  a  giren  life.  -  It  i«  probab!e  theire  arc^  many 
metals  ivlur h  Isave  not  been  trieil  hitherto,  uiiJ  we  m^y  yet 
find  one  which  gives  mudi  better  resolta  even  than  tantalum. 
It  rather  looks,  however,  ea  if  the  phyeieal  eoiutitntion  of 
solids  is  such  tliiil  cvmi  llir  most  refinctr.;-}'  will  not  st.and 
above  a  certain  temperature,  at  which  it  gi\  es  al)OUt  a  candle 
per  watt  We  miy  ueutiOD  that  the  tantalum  lamp  ia  xam 
obtainable.  Spedcwos,  at  any  rate,  arc  to  be  had,  and  if  they 
are  not  yet  to  be  got  in  quantity,  no  doubt  they  soon  will  be 
available. 


TiiK  .Supply  of  EHectrifitj,  WWl  was  introlucod  into  the 
House  of  Commons  on  Thursday  last  week.  This  Dill,  which 
we  give  in  full  in  oar  Pariiamentary  eolnnina,  has  a  mndi 
greater  [nonii-i;  of  bciu^  placed  uj>oii  the  sUvtutw  brwik  than 
either  of>  its  two  predecessor^  having  been  introduced  at  a 
mncb  eerlier  atage  in  the  aoMion,  and  having  almdy  bean 
sanctioiiLHl  by  ojie  House.  As  the  Hill  now  starids,  it  is  in 
the  identical  form  in  which  it  was  parsed  by  tlto  House  of 
Lords  lust  year  alter  an  exhaoative  in<iiiiry  by  a  Oonnnittee  oi 
which  Lord  WoLVEBTON  wea  Chairman.  When  the  Bill  left 
that  Ci>iutnittee  there  was  a  provision  in  it  that  any  Borough 
Council  in  London  could  transfer  its  jiower  to  pundmae  the 
ckcti'ic  lighting  company  or  companies  within  its  district  to 
the  Ix>ndon  County  Council,  but  on  the  m'  ti  iii  for  thirtl 
reaiUug  iu  the  House  of  Lords  tlii«  wa»  struck  out  on  thi 
euggeatoon  ef  Lord  Wolvertom.  We  commented  very  fully 
upon  thi.s  mf>.T>;nre  during  its  jus'.n.'e  t^irough  the  I*p|)cr  Iloueo 
last  year,  and  have  now  only  to  repeat  our  approval  oi  iU 
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Tnr  aiinoiinoeinent  of  thf  [>'>'^i'ii!i«y  of  an  amalL'anialioij 
between  the  Society  of  Aru  an<i  tlic  London  Insutatioo  has 
bMn  TCoeivfld  by  tlra  poblie  wfth  a  ontain  amooiit  of  anrpiiw 
ami  a  jfrcaf  'Ifiil  "f  -]>prnlation  as  to  the  rcaL-nn  for  ^uch  ,i 
■tcp.  Only  at  th«  latt«r  eud  of  last  ywr  ikn  infonnai  ang- 
gettioii  «t>  nude  tbat  there  iboold  be  aueh  an  amalgama- 
tion, and  a  committee  of  rcprescntativeii  of  botb  bodieo  was 
ap|iointed  for  it>  consideration.  In  *hc:r  repnrt  to  the  two 
Societies  tUe  comuutiee  expressed  approval  of  the  su^estion. 
One  of  the  teauma  why  ih«  Society  of  Arte  is  not  avene  from 
a  change  in  the  condition  of  atTair'  vrhii  h  hsve  e\'ts!(.-i1  for 
IvO  year«  u  that  it  is  only  a  teaaut  at  will  (the  renewed  leaae 
havii^  expired  last  year>,  and  the  huildinge  are  beomniDg 
quite  inadequate.  It  is  said  that  the  >>ocicty  is  very  pros- 
perous, and  that  there  does  nut  appear  to  lie  any  reason  to 
aotieipate  a  reversal  of  iu  ^'oi>d  fortune.  No  innovation 
involrinj;  conMderable  alteration  in  its  work  will  do  entertained, 
aiK]  members  therefore  need  liave  no  fear  of  drastic  reforms.  The 
Jounutl  of  the  Siocicly  of  Arts  informs  its  members  that  the 
LoBdon  Inetitution,  founded  in  1807,  has  been  iMtrmnental 
in  conduc-ting  a  great  1>  il  "f  flir  mical  and  physical  research, 
and  lecturea  on  litemlurc,  science  and  art  have  been  given 
within  it*  waOa  by  very  diitinguished  men  In  dari  gone  by. 

It  seems,  however,  that  the  mAjoriiy  of  the  proprieton  of 
the  London  Inatitntion — or,  at  any  rete,  tboee  with  the  loudest 
voices,  are  not  in  favour  of  the  amalgiunalion,  for  when  the 
•chame,  approved  by  the  Board  of  Manageniwas  put  before  thera 
at  a  meeting  on  liVedneaday,  ft  was  ne*  with  shouts  of  dis- 
sent and  derisive  laughter.  Major  J.  A.  TRAVeii-s,  who^e 
voi<  ('  was  fre^iiieotly  drowned  in  the  uproar,  moved  the  adop- 
tion of  the  scbeiuti,  and  his  proposal  was  ditly  aecouded  ;  but 
Dr.  Edwik  Frbshfirld  proposed,  as  an  amendnentk  that  oon- 

si!!cr:ii:Mii  i,f  llif  s.:h-- me,  ishould  lii-  ilefcr.-fl  till  .iftor  '.lir 
Institution's  annual  meeting  on  tiiu  HSUi  imt.  He  said 
thai  the  present  value  of  the  site  and  huiMiag  of  tlw 
London  Institution  waj>  £l<>i),(>00,  while  under  the  pro- 
posed scheme  each  proprietor  who  was  wilhug  to  retire 
wonld  reeciTe  ordy  £i'>,  and  as  the  proprietors  numbered 
1,000  all  they  would  i:ut  for  their  property  would  ))e  i;2.'>,000. 
Even  supposing  they  all  becatrir  lifr  ni.>ni).<  r-  -  f  the  now  insti- 
tution free  of  diarge,  atili  the  Society  of  Arts  would  gain 
enonnously,  ai  th«  capitalised  v»hM  of  sueh  life  membersliipe 
w.t;  only  £  10,000.  Tlii?  nmi'mlinfttt  wa-«  seconded  ^i:d 
accepted  with  the  addition  of  a  clause  appoiutiug  a  committee 
to  oonier  with  the  Board  «l  Managen.  Natwally  there  are 
many  aspects  which  will  have  to  bu  carefully  considered,  not 
thekast  being  the  suit«l>ility  of  the  existing  site  of  the  London 
Inatitntion.  Bnt,  apart  from  the  merits  of  the  •(uestion  itself, 
it  would  lie  distinctly  wrong  to  dt-oide  ui>on  the  unialgamaCion 
contnry  to  the  wishes  of  a  large  body  of  the  members. 

W'k  rc|)ort  at  some  length  the  prooeadings  at  the  itiqtiest 

into  the  v.mn-  of  the  recent  riic^  at  the  liank  Exchange  and 
Oxford^ourt  junction  room,  and,  alUiough  the  iiii|uiry  waa 
adjounted,  our  ruaden  will  have  been  able  tu  gather  M  the 

circnni-t.Mic. ,,i  ihc  |.e«  liliar  iiKhkiit  fruin  the  evidence  ^iven 
l.y  Ml  .  C.  li.  C  i..\¥,  ttlio  fiwikl)  confessed  to  the  imiierieetions 


■it  the  old  Bank  Kxch.in,:;o.  It  is  r.~,  U'  r-'^Teftfl  tlat  the  in" 
spec  tor  of  overhead  wires  for  the  Corporation  of  London  ahoold 
have  eaumdtrad  that  it  was  witUn  hb  proviooe  to  eoBfirm  the 
wild  siiLy^e'ition  m.-uit  in  a  daily  paper  that  there  was  serious 
risk  to  telephone  osara  ei  b«ng  lolled  bgr  electric  ^k. 
This  wHoeas  oaght  to  know  tlmt  dure  hers  bean  sevanl  eases 
iu  the  United  States  of  telephone  wires  being  charged  at 
500  volts  by  fallen  trolley  n  ir>'-,  Init  tho  only  t:asc  i>f  i,!iock 
that  he  was  able  to  quote  was  one  of  lightning  stroke,  reported 
in  the  Tttephfiiu  Ihgatmr.  Any  one  well  aeqnaiated  with 
the  arrangements  of  circuiti!  in  connection  with  a  tckvihone 
exchange  will  know  that  the  subscriber  is  absolutely  protected 
ftam  aawan  shock  tn  the  oaae  of  eontMt  between  the  US*- 
phone  wuw  aod  a  '*ltve"  tfolley  wire  or  tbiid'niL 

Tut  oscillographic  wave  tracer  of  Mr.  IttlKiU"  Gou>- 
iwrnnmr^  design,  an  ilhiatntod  deaotipdon  of  which  eppean 

in  another  cnlnmn  of  this  i^vno,  lia^  tlif'  merit  of  being  simple 
and,  prestitnably,  cheap,  and  it  will  find  a  ready  appUcatioa 
for  tndng  ainplo  enrramt  waves.   The  periodic  thne  of 

.,„',,„  seconds  claimed  for  the  appar.itti^  i-^  s'""'i  indeed, 
although  still  about  twice  as  high  as  the  limit  reached  io 
the  Dnddell  oaeiUograph.  It  ia  a  pity  that  Mr.  GoiJSCHinDT 
has  omitted  a  reference  to  the  self-induction  of  the  instru- 
ment, as,  judging  by  the  desifpi,  this  item  migbl  not  b« 
negligible. 

Pakty-linb  telephone  systents  have  considerable  fssrinstion 
for  the  inventor,  hut  they  have  never  foimd  mtioh  favtmr  with 
telephone  engioeeia  in  this  country.  .Altliotigh  they  must,  it, 
seems,  be  tuken  account  of  iu  pi-.filishcd  lists  of  tLAige-,  there 
are  few  districts  in  which  they  have  become  pupuiar,  either 
with  the  telephone  nunsger  or  the  general  public.  The  pany- 

line  systenH  that  have  been  uocd  so  fni-  in  this  country  liavo 
Buffered  from  the  disadvantage  that  any  oue  of  the  party 
•abaeriben  can  Katen-tn,  and  even  apeak  in,  while  one  of  tlw 
others  is  speaking.  There  is  also  the  trouhle  that  two  of  the 
subscribers  can  monopolise  the  hne,  as,  aitbov^  on  the  aato- 
matie  calling  system,  the  operator  knows  when  they  aiift 
talking,  she  has  DO  mnana  of  diaeooneeting  them  unless,  indeed, 
she  chases  them  away  by  an  application  of  the  "  busy  back," 
or  rel«^ies  llicm  to  the  "  howler "  fur  a  period.  The  new 
system  deviaed  by  Mr.  Pavl  AKCiutnc,  and  described  in 
another  column,  remove"!  this  defect  in  an  extremely  clovtsr 
manner,  but  iu  doing  so  it  introducos,  almost  of  necessitf, 
another,  namely,  that  the  aubaeribere  to  tha  anw  paityliM 
are  debarred  from  commmncaliog  one  with  another. 


The  main  question  in  conacciion  wiili  party  lines,  h  owevar 
is,  what  U  to  be  considered  their  object  from  the  tekphon* 
nianagec's  point  of  view  ,'  Are  they  iiit.  ih;.-~l  to  attract 
a  peruuuieut  class  of  party-line  i3ubicril>ci-s.  or  are  they 
merely,  aa  it  were,  a  bait^  toattiaet  paw  telephaiienaan»  who^ 

having  tasted  tht-  :i  lv  inTa::i>  t.  i  lie  _'ained  even  b\"  tiiis  incom- 
plete service,  will  be  induced  to  have  a  hne  of  their  own  if  li 
party  linea  exist  only  for  the  latter  purpeae,  probably  the 
present  systems  arc  good  enough.    On  the  other  hand,  if  the 
party -line  subscriber  is  lo  be  considered  as  peimanent,  the 
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quMticn  of  imiiroTiDg  tbs  tytAum  iMoomeB  a  dmpto  awttAr 

of  cost,  and  the  cost  at  the  swirchWinl  nnisl  be  (■•m^ 
■idered  equally  with  the  CMt  of  the  line  and  appAratiis. 
A  ten  party  line  will  Itring  in  more  ineeme  Uwn  the 
■ame  lino  Hscd  l»y  one  subscriber,  but  the  outlay  on  the 
subscribers'  in«tninient<  and  meematiea  is  more  than  10 
times  M  great,  and  the  awitebtMMid  apace  it  ooenplee  et 
the  exchange  is  also  far  greater.  In  the  large  exchanyos  in 
the  '  ity  of  T.  inih  ti,  for  instance,  about  140  message-rate 
Hubscribers  per  operator's  pooitiou  i»  probably  the  limit,  but 
iritb  "mSaSntA  eervtoe  "  rabeeriban  fhie  fiignre  ia  only  almnt 
60:  party-line  Vioar  U  witli  10  jmty  lines  would  proltably 
require  an  operator'i)  position  I'or  about  every  40  lines.  This 
pert  «r  the  twitcbboerd  will,  Uienfon,  be  tnvdi  deairar,  as 

tliL'  number  of  riiultljih's  re<|Uircii  Iiicrc*s<-  willi  the  iimnlHH  of 
operators'  positions.  It  is  also  conceivable  that  a  largo  addi 
tion  of  put]r-liDo  euliaoriben  to  en  eweheage  wQI  lnv»  a 
rctanling  ofl'oct  on  junrtion  working.  Further,  the  question 
ariaea,  will  it  pay  to  provide  for  the  leea  remunerative  of  the 
aabnribers'  apimratm,  witieh  reqinna  tbenoataliD  b  operating 
and  milinteiniiig  ?  These  points  will  have  to  bv  derided  before 
party-lino  working  improves  its  position.  If  the  Arnheim 
system  proves  that  it  can  uontiniie  to  woric  as  waU  h  in  tiie 
apparatus  we  iBapocted  tbia  week,  it  will  aflbrd  an  excel- 
K<nt  basis  upon  which  aueh  eompantive  eelimatee  can  be 
established. 


Shellleld  XTniTenlty. — Inlimution  ha^  hiioti  lacuived  by  the 
promoters  of  a  university  for  Shettield  that  (ho  Committee  of 
the  Privy  Council  havo  derided  to  recommend  the  King  to 
grant  a  Charter  incorporating  a  University  of  SbeffiekL 

A  Vcw  Oennii  OantlM. — A  new  additioa  to  the  liat  of 
amalgamations  in  the  Oennui  declrieal  indnatrjr  haa  juat  been 
annmineed— namely,  lietweaa  Meiara.  Fdten  &  GnlUeanme, 
of  Midheim  on-Bhiiic,  and  the  Lahmeyor  Co.  of  Frankfort-on 
Mftine.  The  now  company,  we  are  informed,  will  bear  the 
title  of  Ihe  United  Felten  ft  GmUeamne  &  Lehuayer  Wocka 
Co. 

TeobnJcal  Institute  Inspectorships.  The  Council  of  the 
Asaociution  of  Teuchem  in  Technical  Institutes  has  pa.s.sed  a 
nwolutioii  that  "  In  view  of  the  pretenl  advertisements  for 
various  ins|>ectoni  for  technical  insiitutee  generallr,  appoint- 
menta  shwdd  be  pven  to  candidates  whft  have  had  actual 
experience  m  tciu-hci>  in  tlic  technical  movement.'' 

Wlrelesfl  Telegraphy  in  Bpaln. — In  a  report  to  their  Hovcrn- 
mcnt,  conri' riling'  the  applications  and  udoiition  nf  wiieltss 
telegraphy,  i.hL>  SiMinish  Ministers  for  the  Houie.  Miinnr 
W.n  I  >e|i.ii  tnn'nt-'  reconiroeri'l  that  in  i  unti  iii-tiii'^  tui  the 
.service  no  nientiun  should  be  made  of  any  particular  system, 
and  that  the  syatem  oHering  the  greateat  advantagea  ahottld 
he  a<lopt«d. 

Pyramid  Struck  by  Lightniss. — The  second  great  pyramid 
of  Ghizeh  was  struck  bjrUghtoing  slightly  below  its  apex  during; 
aviolent  thundenstomt  00  liarch  ■'ilat.  Several  huge  stoucs 
wen  dialodged^  end  were  precipitated  to  the  sands  below.  The 
aUxm  waa  toe  meet  violent  ezperienoed  in  Egypt  for  15  jem. 
It  ia  reported  that  none  of  the  py nuaide  haa  ever  been  atmck 
by  lightning  Itofore. 

Royal  Society. — Among  the  Papers  down  f'>i'  i  c:  liiiii;  yL'stoi- 
day  were;ht:  fillowiiifj:  "On  a  New  Type  of  I'.lirtiic  I'liMiure 
with  IV  Ke-ili'ti  riiiiiiaUdu  (if  ihr  Mi'l;iii^  I'ljint  i,{  I'hilmimi,'  liy 
Dr.  .1.  A.  Ilbiikii.  UomuniijiijattHi  I'r.  K.  T.  CAnmhtook, 
F.li.S.  "  1  11.'  lni|>roved  Klectric  Mieninn'ter. '  by  Dr.  P.  L. 
Stiaw.  Coiiiiniitticatcd  by  Prof.  J.  H.  Poyniing,  P.K.S.  "The 
Amplitude  of  the  Minimum  Audible  Impulsive  Sound,"  by  Dr. 
P.  Iv.  iihaw.   Communicated  by  Prof.  J.  U.  Foynttng,  F.E.i>. 


Cable  Interruptions,  Dat«  of  tntorniptioa. 

CkMsui*— PlnhciriM   Au.  !■■  IWt 

BaU4M(TeiDeD>-«aMna  ..    Mt^llM 

Vaiifa— TknRlst   Am.  W,  HM 

Jamaica— roln   Jan.  10,1905 

Fort  d«  FranTO    ['HraOMflbe   April  'i,  IMS 

rernan.liuco— riira    April  <>.  11MJ5 

Maranliiira— C.-aj«   A|,[il  r..  vm 

.\lod*a    Okiileh   AprU  ti,  I'm 

The  Proposad  Municipal  Electric  Tramways  at  Ohlcaco. — 
The  Corporation  of  Glaagow  has  received  a  singular  although 
complimentaiy  request  from  the  new]y.dected  Mayor  of 
Chicago.  Aa  waa  annaaneed  in  the  columns  of  Tite  Eledridm 
last  week,  the  latter  ei^  baa  deciUcd  ui  take  over  some 
thouaand  nilea  of  eleetik  tiamwaya  from  the  eoupaniee  at 
preaant  worWng  them,  and  now  Mr.  Jioea  DahTn]^  the 
manager  of  the  Glasgow  Corponition  tnamwaya,  haa  received  an 
invitation  to  go  over  to  Chicago  to  confer  with  the  mayor  on 
the  subject  A  conuuunication  was  receivc<I  by  the  Glaagow 
Corporation  asking  it  to  accord  Mr.  Dahynipic  :K)  days'  leave 
to  visit  Chicago,  and  this  was  granted  iiiiauini'.iu^ly. 

UxhtninK  Oondnctors. — On  Satunlty  Mr.  W.  11.  White- 
house  read  a  Paper  on  "  Lightning  Contluctors  "  before  the 
Birmingham  and  District  Electric  Club.  In  1872  10  per  cent, 
of  the  t«legi°ai>h  instruments  iu  this  country  were  damagetl  by 
lightoii^  bat  in  1889  the  number  damaged  was  only  i-a  per 
cent,  thwdoevMie  bang  dne  to  the  employment  of  an  ordinary 
galvauaad  No.  4  iron  wire  mnaing  down  eaeb  pole.  The 
lectnrer  then  proceeded  to  describe  the  phanomaoa  of  light, 
ning  discharges,  including  forko<I,  sheet  and  globular  lightning 
and  St.  Elmo's  fire.  Through  the  kindness  of  Mr.  A.  Hands, 
of  Messrs.  G.  W.  (Jrey  >V.'  Sons,  the  Paper  w.'»8  illustrated  with 
a  number  of  lantern  slides  of  buildings  damaged  by  lightning. 

Kerth-East  Coast  Institution  of  Engineers  and  Ship- 
bnUders. — This  Institution  will  hold  its  eighth  general  meeting 
of  the  session  in  the  lecture  theatre  of  the  Literary  and  Philo- 
sophical Society,  Weatgate-road,  Ncwcastle-upoo-Tyne.  to^y 
(Friday),  at  7  p.m.,  when  the  President,  on  behalf  of  the 
Counml,  will  nominate  the  foUowiag  gentienea  to  be  balloted 
for  to  fill  vaeaacies 

I'rctiltnt :  RiRbt  Hon  Lord  Am>«tiODg.  Vicf  -l'ruiiUNtt :  Masan. 
■I.  M.  Allan,  W.  II.  Dtigdak,  Summtrs  Hant«r  and  Jame-.  Mart  (three  to 

bp  flectiiH     J/.ui.  Trr-iti'rrr    Mr  *J       MMsrthy.    (itiier  Mtmlnt'  nf 
'  •)).  I,'    Mi  --r^.  Gcor^-e  J   Curt.r.  H.  lUylton  Dixon,  David  B  Mkc 
donald.  Itobeit  Uuger,  Itobert  Wailis  and  (!c<>rg«  1>.  \V«ir  (live  '.o  Iw 
elected;. 

Any  member  can  add  to  the  above  nonu'natlons  at  the  meeting. 

Complimentary  Dinner  to  Mr.  T.  C.  Martin. — Mr.  T.  C. 
Mai  tin,  editor  of  the  Elrrtrical  Wurld  of  New  \ork.  was  enter- 
tainol  at  <linner  last  Satiiiday,  atthe  Cafo  Koyal.  Londoti,  by  a 
number  of  friends,  in  appreciation  of  the  vortlial  welcome  and 
assistance  which  he  hail  extended  to  the  Institution  of  Elee- 
trioai  Engineers  during  their  visit  to  (he  United  States  last 
year.  The  following  gentlemen  were  present  :— 

Mr.  O.  L.  Addenl)rook«,  .Mr.  H.  .VlsbfiUpr.  f'rnf  \V  K  Att4o?i  Mr.  1> 
BatW,  Mr.  C.  H.  W,  Wifiv*,  Mr.  H.  W.  bl  .ckwcll,  Mr,  l.  I  Connuliv.  I'r.if. 
J.  D.  Connftplt.  Col  H.  v.  H  Oonipton,  -Mr,  K  Ei-«kine  .Mr.T.  E.  Gale- 
house.  Mi.  .1.  Gavev,  Mr  1{  K»y«  Orav,  Mr.  H.  E.  Harrison.  Mr.  J.  8, 
HiKhUeld.  3Ji  E.  H  Jolnisou.  Mr.  .1.  E.  KinKibury,  .Mr.  0.  lAnn,  .Mr.  0.  C. 
Lloyd,  Mr.  W.  M.  Madden,  Mr.  K.  W.  Martin  Mr.  W.  M  Murd.  v  Nfr  P. 
H.  Nalder,  Prof.  J.  Perry.  .Mr.  A.  H.  Preece,  Mr.  F.  C.  HiiiliMil,  Mr.  J.  S. 
r.itwiirth.  Mr  .K.  C.  ?.'y.iiv. ,  Mr.  .\lex.  Siemens,  Ur.  A.  C.  C.  baiiUoii.  Mr. 
M.  .1.  K.  J'  liK^v.  l<r  Iv  M.  Walni«ley.  Mr.  F.  Waid.  Mr.  H.Iiain  WsU, 
Mi.  Joii«pli  \V^£ler,  Mr.  K.  B.  Woollan. 

The  Junior  Institution  of  Eniineers.—  A  large  nnmher  of 
iiiemban  of  thia  Inatitntion  visited  tlie  Willeaden  power  hoaae 
ot  the  North  Metropoiitaa  Eleettic  Power  Supply  Co.  at 
Taylor's-Iane  on  Thundav,  last  week.  In  the  ab^enee  of  the 
engineer-in-chief,  Mr.  E.  T.  Ruthven-Murriiy.  they  were  coo- 
ducted  round  by  the  station  6uperiiiten<lcnt,  Mr.  F.  D  Xapier, 
and  his  assistants.  Doublc-curtcnt  generators  are  employed 
ill  thr  « i/i'k"-  Continuou-  i  '.ui<  iit  i~  i;<jrn.'riiti'ii  difiH-tly  at  n 
])ie--s-,irr  !jf  t :om  490  to  j40  volw  suit. lint:  fm-  tlir  ■^  L'lO  vulr 
iiftwnrk  rtiii  r  initii  l:ii^  the  works,  iin<l  ".iiis  lixc:,  the  .u^I■:^^0 
pressure  of  llit;  Hkernaling  current  tei  rniijuls  ot  ihu  bame 
geneiators  at  316  volte.  Step-up  ir:inHf.iinuT8  with  a 
ratio  of  1  :  9  are  employed,  raising  the  pi-eastiru  to  an  average 
of  about  3,890  volts,  at  which  it  is  transmitted  to  the  sulv 
•ta'ion     There,  Taiiablc-<ate  ateiMlown  trausformera  and 
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rotary  convortor*  reduce  iho  ])nr6-iiu  HiloH  ii  to  that  suitable  (or 
a  2  X  240  volt  three  »  iic  coiitiiiui>ii-i  (  iirrent  (iUtribulioii.  A 
(Irtaili  ■!  illiutrat«<l  d<'i(Ti)iti(jii  of  iliu  woiki  appeared  in  The 
A7'  /'M.fij,  Vol.  IJIf.,  pj>.  900  and  and  of  the  eub  station 
in  The  Ekrfrkui,,,  Vol.  LIII.,  p.  1021. 

Obituary.  -\Ve  regret  to  record  tb«  death  of  Mr.  John 
Verity,  J.P.,  »t  the  early  :ige  of  42.  Afr.  Verity's  gr<indfKtlier 
WM  uietoiinderoi  the  finnof  £.  Varity&^SoiWi'tothenitiiam- 
Btamfc  oi  whiah  tlie  deooued  gaatlmiMn  lueeMded  at  an  eany 
age^  after  completing  his  education  at  l-niversity  College,  Lon- 
don, and  in  Oomiany.  Ho  took  an  active  interest  in  politics, 
ami  wa.s  once  selected  as  Purliametit  ity  caMiliiiiite  liv  the 
l;il*nil  electors  of  the  Aiton  divf<!i(>n.  'nut  ill  lit-alth  ronijiclli'd 
him  to  decline  the  noniiii:iti<iii.  Abou:  fin;r  v.-ain  ;i^o  li(Miijt<:il 
LIS  High  ShcrilTof  the  C'jimty  of  l.riinlnn.  Mis  (Ivat.'i  ut'curred 
<in  Tliiireciiiy  l,i^:tivL-ok,  ;is  tin-  n-.n'A  of  .i  clnll,  :dttu.u;,'h  he  had 
not  been  in  good  health  for  some  time.  Mr.  \'erity's  name 
was  a  verj-  familiar  one  in  the  electrical  world,  and  his  loss 
will  he  deeply  regretted  by  hi!«  largo  circle  of  friends  and 
ai  iju.utitaucea. 

The  death  occurred  at  Huudcrlattd  on  Satiudi^  of  Mr.  f  Bank 
Cawg,  civil  and  electrical  enginesTt  Vdl  known  in  oonneetion 
with  the  qpMd-Uating  of  vewels. 

BtoetrioaUrdiifftt  Ltfto.— Ur.  F.  0.  Hunt  informs  us  that 
he  was  incorrectly  reported  in  our  last  isgi-.c  with  i,.^ai>i  lo 
his  remarks  in  reply  to  the  discussion  on  his  rtiL-etil  i'stpci  un 
"  Elect r  iL'  illy  driven  Lifte."  lie  did  not  agree  with  Mr.  Cross 
that  a  loh-  ['lie  travel  Wtwor-ji  the  contacts  was  a  remedy  for 
switch  'I'lublt-,  l.=  it  -iii'ij.l  tluii  he  considered  a  tlircc-point 
l)Li»  tin  be  an  esswu'lui  feiituie  of  a  good  hind-rope  gear. 
^Vith  regaid  to  tluci  [jlianc  lift.s,  he  had  found  no  difticnity  in 
orraDging  the  coiitrolluig  apparatus,  and  gave  some  particulars 
of  a  coDtrollvr  which  he  had  (l(^si^ned  fOT  thoGeildnil  Klectric 
Oo.  in  His  reference  to  buirer  ^tops  waa  nude  with 

twpect  to  thes]>ccial  ptx)blemof  a  printing-office  Uft,wher»UM 
Oime  had  to  be  brought  to  test  within  a  limit  of  Mtor  of  about 
^a.  owing  to  its  u.se  in  handling  type  fonnea.  Hie  vtate- 
meot  attrimted  to  him  with  neard  to  a  wire  between  the  limit 
ewltehttod  the  reverung  switch  was  also  incorrect  Mr.  Hunt 
informs  U.S,  in  addition,  that  he  liad  no  figures  aw  to  the  rela- 
tive durability  of  ropen  when  winiling  with  r«u«  or  V-«heaves, 
and  'ha'  iiiiii.'iiiuniMi  loliitiiij,'  i<i  this  nuttgr  Did  bMU  iiitan- 
tionall}  .jiiiiitci  fjiiiji  hit,  I'apci. 

"The  Central  ' — In  the  current  issue  of  this  Baceesaful 
periodical  the  princi|MtI  article,  by  Mr.  Ralph  Freeman,  is 
devoted  to  the  Victoria  Falls  bridge,  to  which  nferonoe  was 
made  last  week  in  I'he  Eieitiieittu  The  author  pnpoaM,  io  a 
subsequent  article,  to  describe  the  methods  adopted  for  tnna- 
porting  materials  across  the  gorge  during  the  building  of  the 
bridge.  Prof.  II.  E.  ArmstroDg  cODtributas  tlie  third  port  of 
his  serial  on  "The  Meehasiam  of  CooiboatioD, "  ami  iWt*  h 
foUowed  by  an  article  showing  how  students  at  the  Central 
Technical  College  may  enter  the  public  woilvs  il.  ].,!!  ttiH  ijl  .  i 
India,  or  obtain  conuiiisgions  in  the  army  atiui  li  ivin^'  i  uju- 
pli  tid  their  studies.  An  interesting  illiwtratcd  ;ini(  i-  ,ni  the 
*  ivluiycnberg  "  carriage  switch  e;cur  is  contributed  by  Mr. 
J.  D.  (hitfin,  and  the  inimb<  :  CL«iKl  jdc«  with  "Old  Student 
Notes."  In  the.se  latter  it  is  announced  that  I»r.  M.  0.  Korster 
is  among  those  prop<jse<t  for  e'.M'tion  to  the  Koyal  Society,  bo 
bciii^  the  second  Centraliiin  to  teceive  this  distinction.  The 
e<liti'i  ial  coluuin*  c<mtain  thcaononnccnient  that  it  is  projKised 
to  c^t;iblish  an  employmeDt  agency  for  old  students,  in  con- 
nection witli  (ha  Old  Students'  AssoeiatioD. 

Mishap  on  the  Oantnl  London  Ball  war.— On  Tuesday 
evening,  between  5  and  «  o'clock,  a  SOOkw.  atr-coole«l  trans 
former  cinight  fire  in  ilic  Nottiivij  Hill  tlate  sub-stiitiou  of 
thy  CtMiti  il  lAHidi.ii  li.iilwiiy.  The  rcni-iining  two  tf  the  gn.tip 
wi-ii'  uls  i  liuni;.  luit  it  i»  nut  known  whelher  the  (iic  was 
comiiiuiiicatcd  ti)  thcni  by  lint  thiid.  or  whether  uli  three  weic- 
i::iiiti  d  iiilLTiiully.  From  tlie  tiHii>ti)iuiei>  the  Hanie.-i  sj-rcid 
t<j  Millie  lulile-i,  and  (o  anyone  faimliar  with  llie  consttueti'ju 
and  l.ii-k  nf  loum  .ii  tlie  N  itriii^  Mill  sub  ^taliini  this  i-.  ii.>t 
►mi]!! i*i)iL:     .\  ci>ii«.ii),  i.iUle  «|uantity  "f  smoke  wu«  pro^iuee'l, 

ati.i,  as  It  wa^  ti.rn  d  iij.  llic  i«W  shaft  by  (be  fansdoWH  bel.iu, 

M  curtain  auioimt  of  alarm  was  created  at  the  surface.  The 
lite  briyadc  was  sammoned  \ty  a  jKUsing  puliccman,  but  the 


iintbre.ik  was  extinguislic-ii  with  the  cumjiany's  o«  ii  hydrantfi, 
and  no  difficulty  was  ex|i"rieM(  1 1!  liy  ]^is^L■u^eI•s  in  ;,»>!ttins,' out 
of  the  station.     The  Ofiliie  H'le  was  ^hul  down,  ho«evet,  .ilel 

one  train  had  to  be  emptied  in  the  tunnel ;  but  tlie  poAseugers 
walked  along  the  permanent  way  to  the  station,Jwithout  show- 
ing any  Kighs  of  jwnic.  Fall  working  was  not  resumed  for 
about  an  hour,  hut  the  lighting  and  mts  mm  mppUod  em- 
tinuously  from  the  Bood-ftreet  sub-statimL 

Bleetrlclty  In  Wnes.— In  a  Paper  oo  the  '*  Use  of  Beohtiail 
Energj'  in  Mines  and  Collieries  "  read  before  the  ManchMtor 
Local  Section  of  the  Institution  of  Electrical  Engineers  on 
Match  2>iih,  Mr.  M.  B.  Mountain  im  Iu'IlmI  ;i  n-sumi  of  the 
r«.«i|H;(  iive  iiiUaiitages  and  duadvanta^e*  of  continuous  «id 
aUenmtiug  cuirenl  for  uiiijius  work.  He  also  described  some 
of  the  vuioiH  npplie  itious  of  electricity  to  haulage,  winding 
and  coal  e!^t^i^^^  while  the  Paper  couclufied  with  a  list  ot 
some  of  the  more  important  collieries  at  home  and  abroad 
which  have  bueti  eqmpped  deetrically.  In  the  discussion, 
Mr.  '1.  L  I'reece  expressed  agreement  with  the  author  in 
advi-iatiiir;  the  use  of  long  cleats  for  securing  cables  in  the 
mine  shaft.  Messrs.  K.  H.  Willis  and  .1.  D.  Bailie  favoured 
centrifugal  pnmpe  as  against  ram  pumps.  Mr.  J.  D.  Bailie 
quoted  an  instance  of  a  colliery  whore  the  works  cost  per  unit 
was  oidy  0-J29d.,  and,  allowiug  10  per  cent,  for  depreciation, 
0-.''>44d.  Mr.  Austin  Uopkiuson  said  that  the  ehiet  ohjsetiMi 
to  the  disc  type  of  coal  cutter  was  that  of  the  eoal  cbisnig  lit 
on  the  disc,  lie  lin  l  kt,  iwn  si\  motor  .armatures  to  be humt 
out  in  on«  iii  iiitl.,  owutg  to  ijh^  i:aui»e.  Bar  cutters  were  best 
for  ^ofi  '.iork,  Ijccausc  the  eoal  roulil  be  wedgdl  up  close 
behind  the  cutter ;  the  Jettiey  ciiAiii  lajMihrne  possessed  the 
.same  advantage. 

BOntgsn  Ray  Dangers.— Dr.  H.  W.  van  AUen,  in  wriiinK 
to  the  ]><Mlon  Malte/il  ond  S\tojiCi>lJ"ur>uil,  says  that  in  Kiintgen 
ray  workers  of  experience  the  skin  and  its  ap(iendages  suffer 
first,  the  former  assuming  a  vcllow  hue  which  is  almost  charso- 
teristic  The  nails  and  hair  tun  brittle  and  tius  victim  is 
atta^nd  by  intestinal  mdig^sttoii-   In  certan  ca^  there  u 
an  inability  to  concentrate  the  thoughu  for  any  leugth  of 
time,  accoaipajiicd  by  dri^wsiness,  although  in  otoers  there  u 
considerable  inionmia.    The  disposition  of  thepatiePtbeceHWa 
somewhat  in  it  it  le  a:j i  sin  abnormal  sensation  of  coldisa^A- 
rieiiced.    'I  n  uvokI  those  dangers.  Dr.  van  Alltn  -suggests  tmt 
the  operatoi  hliinild  Iw  cntireli'  reraoveil  fioiu  the  WUI*S  of 
I;  .tit;:eii  ra\:=.    Excepting  the  tube,  all  the  appirutus  should 
be  in  one  ruotu,  while  the  tube  and  couch  for  the  patient  shouhl 
be  io  an  adjoining  room.    The  wall  e«i>arating  the  rooms 
should  be  covered  with  sheet  lead  not  less  than  ^Vi".  thick, 
and  any  observation  aperture  should  be  protected  with  glass 
containin;;  fts  much  Wi  20  percent,  of  lead.    The  hole  may, 
however,  1«;  i  iotosted  by  an  airangement  of  silvered  mirrors 
wliich  permit  the  operator  to  observe  the  jatient,  while  the 
silver  on  the  mirrors  prcvenU  the  rays  coming  in  contact  with 
1  im.   or  coune,  these  suggMtions  iuvohe  the  abolition  of 
tliioroscopy,  but  this  is  not  considered  a  great  diiadnntag^  as 
ratliograpliy     fir  hmiv  relriMe. 

Electrically  propelled  Firs  Btigines  at  n»n3ver.— AcconUng 
to  the  A'W.7/-y/ffAni,</ir  Zii'fhitft,  it  "  1^  tlitee  yeirs  on  Feb- 
niary  I'.'th  last  since  the  profcs-iioual  hie  bngaJc  of  Hiiiiover 
hist'scijuircd  an  clectrically-prui)cllod  chctaical  firce  i.Mi.e  .no 
hose  reel.  It  appe;irs  that  the  two  vehicles  have  provtid  ^ixf^- 
factoiy,  an<l  the  following  uble  contains  the  maintenance  and 
working  costs  (in  marks)  for  them  for  the  three  ye.xrs  - 

1".-IIL'..H.  I'Jlia  l.  1904  •'• 

^f  tor  fi  pair*    "5     

I  .iiT.ni;;,  r  rejwlrB    'ilM  ....       —    "~ 

Indiarubbcr  tyres    1*1-01)  ....  30*  (W  ....    « <» 

Wufiuon  repairs   -~  »...   WfiO  ••••  . 

<  iim  nHor»^l»rW*l««..  I»l'«  ....«I«"S« 

Current f.^ca|iac(^ytwils,*e.  K'i-no    "VW  .... 

MaintenaoosolhBttsriM  ..  A'  l''-8>  ••••  "j^ 

LulMitSDis   -iir,^  ....   as  IN) 

TotaJ   l,i;'.-  r.'i£,V.l)  1,000  45  £50;  J,«^*7-l»5it.'J5) 

III  the  three  years  the  coi.i'jiiicd  mileage  of  the  two  vehicle* 
.iino.inte<l  lu'  2,-51U,  l.fJ"  and  2.040  miles  !cs|)cctavcly,  the 
t  i5t  i«;r  eartuile  being,  therefore,  'i  Id.,  6-2J.  and  IMd.  The 
waggon  for  the  chemicul  lire  ongine,  including  the  compile 
clectric.ll  etiuipment,  bat  excluding  the  enghu  proper,  «ow 
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£765,  and  the  hoM  reel,  excluding  tho  hem,  iV-c,  cont  jG.'»30. 
A  few  aiuiatiiu'^.  "  inch  had  sutlLici  fintu  dmnpnoge,  had  to 
be  re  wound  ia  tho  ihinl  yt>;ir.  anii  the  negtitire  plat««  of  the 
storage  batter}'  were  chun^o  l  for  nuw  omw.  k  h  stutisl  thai 
the  po&itivo  plate«  are  still  in  a  good  and  mi  viccjibk  catidiuoit. 

ComiVMMdAir  IBaktm  Ibr  tnmnsrt. — Rmkes  Mtuate*! 
by  comproaatid  air  are  in  commtn  an  oo  OontiiMuital  tram- 
WB}'s,  and  it  is  interti^iiu^  to  knoir  wbat  additiomd  Mnoiint  of 
{lower  their  use  enuila.  In  (be  courte  cf  MH  arUele  «a  this 
subject,  recently  eommumtiuitaSiilrheheSalUunik  Bdrkhe, 
Om  Ph.  ScholtMi  naaacMr  «f  Um  NdinlMiiK-Pfictk  cketrie 
tttinwajr  qratain,  lUtM  wU  no  ao  axpenumtiil  «leetrtc 
QU  34  tiaM  OV«r  a  line  2-56  miles  Ions  with  atofw  p<<r 
luQ*,  IS  rant  being  undertaken  with  the  air-oompreRsor  and 
air-liraken  working,  and  the  tt  iuaitnlm  w  ith  air  hr.iki  s  ami 
compressor  disconnected.  In  -Am  titi.t  amo  ilw  cunsuuipUuu 
jK  T  car  mile  was  found  U>  he  735  watt-hours,  in  the  other  caise 
tho  cL*t responding  fig«te  wan  (ili<tcrv6r!  «r  (i90.  The  diflferenre 
r.niouiits  to  C-3  |)er cent  ,  urn  1  tln'  o.\tia  cDiiHuiiijiliou  nf  I'lu'i^;) 
(x'v  atiip  dne  to  the  ei.niprc-^cd  uir  brakes  wmi  rb  watE  hoiuu. 
vVssiimiiij;  an  cxtr,.  ri .n-uni jit:on  of  20  watt-hours  per  kilo- 
metre ,  .y^-'2  watt-hours  per  oar-inilo)  the  author  luw  drawo  up 
the  following  interesting  table,  which  shows  the  ampriaing 
unool  MMiant  of  energy  required  to  oporat*  the  compnmii- 
itir  ijitem  of  braken  for  a  few  promiiiOTt  QwnMi  t»n>w»y*. 

'Kw.-hr*.  itninireil     Cool  o( 
]  for  cvmprMned-  extra 
air  •jritsni      enargj  ini:. 


anDuallv 


OiotiMr  iH-rlitKT  Sira'iBenbobn ..  Sti.l'iOO.OOO 
r.riiiz]ii:.'tT  ..  T.^OCOOO 

MiuucJi   4,iNiO,000 

Hanover    IkMOmt 

II 


l.i<»o.oon 

■2  \-J,(H'H) 
I60.00O 


HOI) 


 I  9.MO,0W> 

is  .issiiriit'il  to  be 


10  jifomii 


!  410 


NnrnbcrR'Fiirth   

'1  hi'  i.osi  .if  tiirn'tit 

unit.  In  thu  last,  cost:  iu  the  uble  it  i«  aasuued  that  all  the 
cars  of  the  system  are  equipped  with  oampiWMd'Virbndcea,  but 
this  ii  not  actually  the  case. 

Befractory  UatOTinls  for  Foraace  Liniafi.— In  a  Taper  on 
this  subjecK  recently  read  by  Mr.  £.  Kilbum  Scott,  btfon  the 
Fmd»y  Society,  tiic  author  dealt  principally  with  riliooQ 
MrbidMi  VMk  in  tho  flhcttw  funaiGs^  sneh  as  carhonuidiini, 
•ibiieoii,  anfnphoiu  «r  soft  liliMn  carbjdo ;  and  oryatailiwd 
c,  made  in  the  electric  foRMWh 


•ic,  oarbonmdtitt  is  snand  op  vsit  Sbs, 
rumlii 


magneutc, 

For  ordioarj  (umae*  kilns.  ^   

anil  miMxl  in  Ihv  pruixnition  ol  tLrva  narts  by  wai|;£t  of  earborumriini  to 
"iir  part  by  vmg\ii  o(  ^llieat«  of  uda  .; vaterglBU i.  Attar  thoroughly 
bruibiog  (be  ttmMy  mH  tirttirick  to  get  rii^  nJ  iliifit.  .t  o  |th«  mixtore  doe* 
nstsUdt  readily  to  a  aurfao*  which  h>>  lic>«.'ii  nlroa.lv  tired),  the  carbo- 
raadina  l»  paiolcd  on  to  the  depth  of  alwut  hall  a  miUimeire.  U  1»  then 
left  tor  aboal  'it  hoars  to  dry,  and  afterward*  the  Bring  itsflsd  B* 
gradually.  The  rcaolt  is  that  u  la.^cr  of  carboroDdam  becontM  eeUMtoa 
over  the  whole  aorfaee  of  tin-  firebrick  lining,  cracks  and  all,  ami  if 
properly  done  it  adbemii  quite  soundly.  Where  baaie  slaga  or  baalo 
inaterinls  have  to  be  taken  into  eontideialion.  fireclay  is  employed  ai 
a  blotter  liuUtad  ot  tbe  waterKlas«,  the  proportion  being  usually  six 
parts  by  weight  of  eartioarunilum  t»  one  part  by  weight  of  fireclay. 
Althoogli  loa  certain  «xt«nt  eelf-binding  when  heated  to  a  high  tetnpera- 
ture.  in  ooDimerelal  work  it  is  edvisabN^  to  add  some  form  ot  bond  to 
siloxicon.  If  it  in  deuiod  to  make  up  artitlf*  which  can  he  lm).|.,l 
thitrriiifrbly  betorr  use,  the  Siluxicun  C»,  n.-ommen J  thi  aaiiitinn  i>( 
about  •!  ftx  oant.  uf  Gncly-powderwl  alumina,  tbe  mixture  to  Iw  baked  at 
o  tanpeiatafs  sUghtiy  Mom  tbat  at  whidi  stioxicon  oxidisu.  lo  certain 
•aasa  B  p-r  e«m.  of  finely  powdered,  refractory,  pla«tio,  nun  alkaline  clay 
can  be  imcH  in  tifliition  lo  tlie  alumina,  lhi>  giving  i::cr<.|ia*i3  stR'r»glh 
withi  Lit  ii.  ir»it;nn  from  the  reftaotorinciis  of  the  nrliclc  a-  a  wi.olt-.  I( 
it  IS  desinKi  to  use  alloxiovn  as  a  lining  to  "Oiiifi  torm  •:.(  (unnu:*  ilie 
material  U  lamped  into  place  and  baked  in  the  lurnnte  iiseU  .  t,  i  ihis 
pnrpow  it  may  be  mixed  with  either  itilioate  of  soda  or  ooal  tar.  In  (he 
former  ease  a  snlution  <^r  m]k«t«  of  soda  bafinga  insliegiavltr  of  1-1 
ahould  be  used    This  ca.n  i-,-  mixed  with  IbeaBosieen  unraOia  dadred 


oonaif  ttnpy  U  obtuini  a.  lunj  can  be  made  op  into  a  thin  wash  and  appli«d 
as  a  pmnl  w  liore  it  i.-:  in.  re  ly  Jeiired  Uj  protect  some  other  form  of  lining. 
As  silicon  carbide  is  a  moch  betl<»r  boat  coniaetor  than  ordinary  fiio- 
MMih  itiabtSlBOtto  uae  It  alom.  nt)ierv>i-e  tlitit^  nia?  be  serious  li^a 
SI  heat,  bat  it  sliaald  be  used  as  a  vmh  over  other  bricks ;  iadead,  this 
BSar  be  said  to  be  true  of  all  dlicoo  eaibides.  In  otkar  wtirds,  It  is  bsst 
^  M*  *•  material  a«  a  wash  over  the  surface  of  ordSnary  flnbrteka. 
Although  siiieou  I  itbi.ks  ait  .'nirlv -  hxi  electrical  insulators,  tliey  are 
belter  coniluL-lnrx  than  oiiliuary  •irohr:cka.  hoattil  :o  tin.  &&rae  tempera- 
tonw.  Of  oourse,  the  more  porous  they  are  the  low«r  the  electrical  arm- 
msni^i^OldfaanrealsilMd  magneaite.  generally  in  the  form  of  brick, 
now  neegniied  aa  Iha  bstt  otaterial  for  lialuc  ioste  opwi-hearth  tunaeM, 
cemfnt  kilos,  do.  It  mtjf  be  snplsiyel  to   '  — 

'"'"I'^'  -'ni —  snd  nhnmieiff  "  

ebromila  aod  ailiaa. 


American  Indnatry.— Last  Friday  evening's  discotirso  at  tho 
Koyal  In'tiintinri  w.5w  delivered  by  Mr.  A.  Mo»cly,  ( '.M.(;.,  and 
ihci  suhjuct  vvuii  "  American  Industry."  The  iwlurer  said  that 
the  secret  of  America's  industrial  success  lay  in  her  system  of 
i  duratiori.  There  it  was  rustoniary  to  teach  four  "  R's " 
iiisti'.ii!  (if  thtci!  .1,  in  r^nL;l.uiil,  tlic  frmrth  .'^^iL'iiitN  iri;4 
"  Keaaun.  K\f'rychilil  was  taught  to  reason  and  to  think 
for  itself  in^to.-nl  uf  ItMniinji  by  rote.  Education  had  done 
more  for  Aiucncii  than  alt  the  natural  resources  had  done  for 
Enghnd.  The  industrial  development  of  America  was  alarm- 
iagj  and  it  behoved  Englishmen  to  face  the  question  in  a 
serious  feahion.  The  British  Kmplre  sto<Ml  .tt  the  parting  of 
the  waya:  either  it  would  lUng  to  tntdiiion  and  sink  into 
obscurity.  Or  it  wotUd  accept  modflm  adnnces  and  ideas  an 
that  the  pMsmt  wotild  b«  nothii4(  tlnit  its  birth.  SoteiiF 
tiite  methods  of  organiiation  muse  be  introduced,  as  they  had 
been  in  Germany,  which  had  made  miracnioug  progress  during 
the  lant  50  ^'ears.  The  entire  system  of  Knglish  education  was 
v^  rone,  because  it  did  not  make  every  child  sclf-8up|>ortiii^'  and 
cr«[<iiltle  of  .ri.'^ing  to  almost  any  position  iu  the  wdild.  Ht!  had 
met  Wdulu  hf  office  boys  in  England  who  hati  [lasse.l  tlLioiiL^h 
Board  sciiouls  and  wen-  not  able  to  do  arithmeUc— they  could 
barely  write  their  own  nanifs.  In  justiec',  ho  confessed  tliat 
American  boys  8tay«.»ii  iong«.>i  >kt  -schciol,  but,  then,  in  that 
country  all  ettucation  was  free,  even  including  the  universities. 
Mr.  Closely  then  launched  into  a  somewhat  lengthy  adN'ocacy  of 
fiscal  reform.  l^eHlii)^-  ur\t  with  tbe  relations  existing  between 
employers  and  employed  iu  America,  be  sai<l  these  were  most 
cortlial.  In  almost  every  AaMtieaii  iiittory  there  was  an  "  idea 
box,"  into  which  workmen  wenaneOttiaged  to  insert  tetters  aet- 
tiug  forth  new  idcsK  which  u^btoocnr  to  them  :  if  these  ideas 
were Tahiablo their originatotawarewdliewiirded.  InAmeriea, 
the  nan  worked  longer  and  harder  thaa  in  Engfatnd,  and  they 
were  tiauatly  00  per  eent.  better  off.  Machines  were  nin  at  a 
higher  speed  ana  the  factory  organisation  waa  immeasurably 
superior.  Piece  work  was  almost  universal  and  prices  were 
not  cut.  The  lecture  concluded  with  a  series  of  remarkably 
fine  coloured  lantern  views  showing  thi-  \A:u-v.^  visited  by  the 
British  labour  delegates  to  the  United  States. 


or  aoniiiino  wnwihi.  %o. 

(Tto  day)  FSIOAT.  ApiU  IHOl 

NnRTR.EABr  Cout  IxnTrri  TioN  or  ExaiN>CB<i  x<ci>  SlitPiirnj>Etm. 

?  11.1,..  tlt^ntnit  iSIr-^titiK  i:i  the  Ixeture  Theatre  of  the  Tjit^rary  ftnil 
J'liilomipliiail  S.icl.  ty.  Nrwi-.i.si;ei-upon-Tyne.    Bu«itli-.^H  cnrislnl:. 

ot  eleotioo  ci  alaxri  and  council  tur  siwnlttg  War  and  the  road- 
hwefaPapar  on  -  Iloiltr  PansasssadthaiMatofOtton  thsir 
iniliiisls  Strength,"  by  D.  B.  Karisao. 

Ivsvivunox  OF  MicBamcxL  EHaiXiKiia. 
i  f,m.    Uidiuaiy  General  Meeting,  when  the  Hteam  Enginv 
BaMarcb  CenMDitiee'e  Kepnrt  will  be  farther  diiensisd.  Ihe 

ftasltat  Hill  also  deJis.-r  lun  .UdreM. 

rMWUm.  SoCIKTY. 

t>  p.m  Meeting  at  the  Koyal  College  of  Seienee.  RxhifaitiSB>nBd, 
iiouth  Keotdogton.  Agenda:  (1)  "On  Kllipsoidal  Lensaa." bjr ft.  J. 
Sowter;  (it  "Tbe  Ueterminati.m  of  the  Moment  of  Inertia  of 
the  Magnets  need  io  the  Me&Muicmcnt  of  the  Horizontal  ('ani- 
poocDt  ot  the  Earth'n  Field.  '  hv  Vt.  W.  Wataon  :  |S  KxhiWtifm 
ot  Ii  aeries  of  Lectaie  Ejiii-ririi<.iii.-<  illuHlrali.-n,'  tiif  I'ri.|i*rri<w  nf 
Gaaeoos  Ions  pcoducad  by  Radium  and  otbar  Sources,  by  Dr. 

Bou&  laariwiiulk 
OpM.  Biaehif  Blssoiss  t  "  the  taw  af  iPmssiiiii  el  flaasa  Mow 
AtneiphiM.''  Igp  Iha  B^ht  Hs&  lord  BwMih.  V.n.B. 

SATDUMT.  Ai>rU  IStb. 

ItoY.d,  IxsTiTtrriuN. 
J  p.m.   Afternoon  Leatan  111,   "  tiome  CoDtrorerted  (jnestioiu  of 
Optics,"  by  the  Bi|^  BoD.  Loid  BsjMghi  FAB. 

TUBDAT,  Afta  lata. 

Civil  Exoin 


neart 
rOeei 


Misling  of  Cornwita  Ktasbaia  eiilw, 
of  the  Oouiail,  aad  li>  sleet  Ois  OooDtf  i 


Aefltowi  tor 

WSDMBn>AT  April  19th. 

Mani  H-'-  i  i  R  tMj  NiiHiM  at  Ev.it.ANi.  Hi iiK>[.i I r  a.  Siv.  rKiv. 
7  p.m.    MM'titifi;  nl  tlir  Miini.  ijMil  Srhwl  ot  Ti-<?lin(]l^:;.'y.  Sai^sviJIv- 
elnrl,  MntK.'/ii:-x"rfr.    I'.iper  '.o  be  ruml ;  ■■  Kici'trii;  t'lockd,"  b.v 
F.  Ilope-Jonee.    Members  of  the  Uaocheeter  tseetioo  of  tliu 
InsMteMsp  «i  Bleetnoal  Bi^iaaart  ai«  iavitad. 
RoTju.  MiriMXkioncai,  Boonm. 
gfjm.   Meeting  at  M,  HaooTer-sqBSM,  LowlaB,  W.  Papsr  to  be 
read  :     The  Application  of  the  JJmUbOmj  Ihsny  to  Opttdal 
PtoUaass,"  lu  A.  B.OoDxad|r, 
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Tk»  works  of  MeMra.  JSUiotk  BiM.,  mtkm  of  elaetricdL 
optical,  ongineering  and  BMtlwiHttiaal  imtomiwlfc  iroMtBrtoa 
at  Itewisham,  and  an  kavmi  at  tlw  "Oialiiiv''  «Qifc%  ttb 
■atne  iinpljing  that  th«  flm  haa  htm  oitalimbod  for  100 
yean.  From  a  tour  of  the  works  it  it  clear  that  Haaan. 
Elliott  Broe.  are  keepins  pace  with  modera  progreaa  in  the 
way  oi  bfaooraiviag  toob  and  DMthoda  Mid  af 


r""f 


Flo.  1.— PlaiI  or 


inent  geavrally.  The  ureatett  stridea  iti  this  direction  have 
taken  place  quite  recentlv,  American  methods  and  tools  having 
bouii  extensively  adopted.  The  card  system  is  employed  for 
putting  work  thitxigh  the  shops,  for  calculating  ciMiLa,  for 
tiling  diuwings,  &c.,  while  a  numW-r  uf  regulatious  of  a 
social  nature  tend  to  increase  the  cordial  relations  existing 
l>etween  emplnyeu.>  and  employers,  thus  developing  the  iotel- 
loctual  interest  tiikcn  by  the  workmen  in  their  work. 

Tba  ioundar  of  tha  firm  of  Meian.  Elliott  Broa.  vaa 
IVflttMB  Elliot^  who  atartad  tmuiiiaaa  in  1800  aa  adrawin|; 


iuiitrumunt  maker  in  Sash  court,  Graf's  Inn-lane.  After  a 
number  of  changes,  he  removed  his  btuinoa,  in  1830,  to  56, 
Strand,  where  he  died  in  1853,  his  aona  anooaoding  him.  In 
about  1860,  the  businoia  was  removad  to  St.  )iuwtia'a4aiM^ 
and  Mr.  Willouffhliy  Smith  becuM  oounaeted  with  the 
enterpriaa  in  187S.  Aa  the  premiaaa  in  St  Haitblt'laiM 
gradiolly  proved  inadequate,  conmodious  worka  wara  araetod  in 
Conington-road,  T^wisham,  and  the  removal  to  them  waa  com- 
pleted in  l'.KW.  The  plan  of  the  works  is  given  in  Fig.  1  ; 
koma  420  workpfO]tle,  including  alxiut  20  girls,  are  employed 
by  Uia  firm.  Fig.  2  is  u  vIcm-  of  the  light  and  airy  drawing 
oftice.  in  wliich  six  or  eight  draughtsmen, 
including  u  CDUple  'if  iiirl  tnni'is,  iirr  rm- 
]>li)yri|.  The  1,000  <Kld  dl-J^viIl^^s  wliiib  Ijavo 
»ii  lut  lioiii  uiimIc  ure  dealt  with  by  ;i  cinl 
system.  The  lilue-|>rinL»  are  nia»lc  with  the 
aiil  of  a  cylindrical  uR'dauip  an-angcmunt 
which  takes  up  little  room  and  is  at  one  side 
of  the  drawing  office.  Of  tlie  other  rooms  on 
the  lirst  flour — vix.,  general  office,  uri\'ate 
ofhces  and  works  manager's  office,  little  need 
be  said  beyond  that  thay  are  bright  and 
lofty.  In  tba  laat-namad  offloe  the  onkra 
an  aont  tknoA  to  tha  ahopi^  diftnni 
aoioorad  oarda  Dcing  naad  for  tha  varioos 
diops.  In  order  to  save  wiitiiw  tha  caida 
are  printed  aa  fully  aa  poasibia,  tha  ftau 
ceming  a  partimlar  eaw  ahnplly  being 
ticked. 

Fui  incrly  the  factory  waa  driven  by  means 
of  a  ^iis  ciiL;ine,  but  abuiit  two  vciirK  ago  it 
wius  (lecidc<l  to  use  electricity  alone  for 
drivini^  and  lightinjr,  iind  to  Imy  the  cur- 
rent in  preference  to  j^cneratinj;  It.  Cur- 
rent is  obtained  under  a  special  agree- 
ment from  t)>e  South  Metro|xilitan  Elertric 
Supply  Vo.,  who  have  installed  and 
maintain  a  small  snb-statiOn  in  the  works. 
This  substation  comprises  two  lOOkw. 
motor  generators,  each  set  consisting  of  an 
inditetion  motor  which  ia  oonpled  at  dtbar 
Old  to  a  SOkw.  900-Tolt  eontmnooMUiTant 
generator.  The  hidi-tenaioa ,  alternating 
current  is  at  2,000  volts,  and  no  meaanring 
instniiucnts  are  eonncctetl  on  the  high- 
ten-iion  side,  the  energy  supplie<I  l)eing 
metered  on  the  continuous  cuiTcnt  siile.  lii 
this  room,  c;ille<i  tlie  jiower  room,  i.-»  the 
switchboard  vvbich  controls  19  circuits  and 
is  cijui))[Kil  with  a  recording  voltmeter, 
a  recordiii;:  annucter  and  two  integrating 
wattmeters,  bcfii.lc.s  uU  the  usual  instruments 
and  ajipliaiiics.  Tlie  current  is  convoyed 
on  the  two-wire  system,  an<i  as  an  earth 
bidicator  there  are  two  200-volt  lamna 
connected  in  series  across  the  supply 
at  the  switchboard,  the  middle-pomt 
between  the  two  kmpe  being  earthed. 
If  an  "euth"  developa  on  one  or  the 
other  aid»  of  the  tpHamt  ooa  of  the 
two  lamps  will  extinguish  and  the  other 
will  barn  with  full  brilliancy.  Ordinarily 
both  lamps  burn  dimly.  The  contintious- 
eurrent  generators  work  in  parallel  with 
a  storage  battery,  and  most  of  the 
i  iii  i'j^y  supplied  by  the  subsLiition  is  used 
for  ojteniting  the  motors  distributed  throiigliout  the  works. 
There  are  altogether  some  35  motors,  all  designed  for 
200  volts  and  varying  in  power  from  I  n.i".  to  10  ir  r. 
Since  the  macliine  tools  have  (with  the  exi-eption  of  the 
wood-planing  machiuo]  to  deal  witli  light  work  only,  groups 
of  machine  tools  are  usually  driven  by  oelting  from  counter. 
shafting  which  is  belt-dnven  from  an  electric  motor.  It 
will  bo  noticed  from  the  aeoompanying  illustrations  that  the 
■Mton  and  ooantarahafting  an  elanuwa  to  tha  iroD  X  girders. 
JSo  holea  an  bored  in  the  ^rdora  and  tha  auiton  and  wafting 
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may  be  Bhifted  or  removed  with  littlo  trouble.  There  are 
three  motors  at  present  in  \*ariou8  |)art«  of  the  works  for 
driving  two  air  compressors  and  one  vacuum  pump  respec- 
tively, but  arrangements  are  now  being  made  for  driving  all 
throe  machines  by  lie't  from  a  10  H.l>.  motor  in  the  power 


.    .        *     .         :  Kiu.  2.-1>*.«wixu  Orm-K. 

room.  With  regard  to  the  general  arrangement  and  oquip- 
ment  of  the  shop»,  it  may  be  noted  that  the  floors  arc  mostly 
of  wood  blocks,  and  that  the  rooms  and  slio|Hi  are  heittc<l  by  hot 
ivatcr,  (he  pi])cs  not  being  run  along  the  walls,  a^i  is  usually  the 
case,  )>ut  suspended  well  away 
from  them  above  the  men's  heads. 

The  foundry  (Kig.  8)  is  er|iiipped 
witli  four  coko  funiaccs  and  one 
gaa  furnace.  All  the  firm's  cojiper, 
brass,  giinmetal  and  aluminium 
casting  is  <lone  here.  Adjoining 
the  foundry  is  the  soldering  shop, 
which  contains  a  number  of  acid 
tanks  fot-  cleaning  metal,  a  }«tn<l- 
saw  for  cutting  the  cuKtings,  an 
American  soldering  iK>t  heate<l  by 
ga'),  and  other  appliancfs.  Com- 
pressed  air  :it  1  {lb.  is  u.toil  hero  for 
soldering  puiposcs.  The  smithy 
contains  a  forge,  a  belt  driven 
power  hammer,  a  nnnilier  of  gas- 
hro  I  ovens  for  faaidcning  and 
tempering,  &c.  The  tcmpcratuix^s 
in  the.se  ovens  are  measured  by  a 
pyrometer,  while  a  table  hung  up 
on  the  wall  near  by  gives  the 
proper  temperatures  for  harden- 
ing  and  tempering  steels  with  ^^Kf5^fS^^ 
various  percentages  of  carbon.  The 
stores  are  divided  by  a  gangway 
into  a  department  for  raw  material 
and  a  department  for  finished 
parts.  It  is,  as  far  as  possible, 
a  principle  of  the  firm  to  send 
out  of  thi;  storos  the  material 

already  cut  to  proper  dimensions,  and  for  this  reaaon  a 
circular  metal  saw  and  an  automatic  saw  of  the  usual  design 
form  part  of  the  equipment  of  the  raw  material  stores.  When 
a  workman  requires  a  tool  it  is  hande4l  t<i  bini  in  exchange  for 
a  small  metal  disc  bearing  his  numlivr.    This  mctJil  disc  is 


in.s«rted  into  a  slot  which  is  uncovered  when  the  tool  b  Uken 
away.  In  order  to  ensure  tliat  the  workman  geU  hit  mill 
disc  back  again  the  arrangement  is  such  that  the  tool  e»niw»t« 
replaced  before  the  metal  disc  is  taken  out  of  the  8k)t.  Nui 
dwr  to  the  stores  is  the  tool  room  which  is  equipped  with 

lathes  maile  by  Messrs.  Brown  k 
Sharjw,  Pratt  &  Whitney  tsA 
Ludwig  Ivoewe,  Brown  i-  Sh»rp«, 
universal  milling   machines  m 
shaping   machines  of  Amerioi 
manufacture.    In  addition,  ilieK 
are    a  number  of  small  benth 
lathes,   drilling    machines,  vVc 
.Some  fine  samples  of  sUmpain? 
are  to  be  seen  here ;  for  mUKt, 
the  frame  of  a  raoving-coil  iwtri 
iiient,  formed  out  of  one  piece  oi 
aluminium.     Another  intcretfifi? 
sample  of  work  is  the  aluni 
Ilium  tubing  uaoil  for  iostruoH. 
jKjintei-s.    This  tubing  lias  la  out 
si<le  diam.  of  0-O36in.  and  w 
inti'iiial  diam.  of  0  032in.  M(« 
of  the  machine  work  is  done  in 
the  main  shop  (sea  Fie.  4),  iWi' 
liy  "Oft .,  which  is  well  eqni|>|»^ 
with  modem  machine  tofll}^ 
cludin;;  about  iO  milling  mupw 
by    .\I(?s-sr*.    Brown   &  Sbtrjt. 
Alfred  Herbert  and  othen,  »ai 
about  10  automatic  and  ajUtt" 
hithes,  a  soriits  of  multiple  ip 
die  drilling  machines,  &c.  Tl'f 
machining  is  done  at  one  «ti. 
the  fitting  at  the  other  eoiMi 
a  small  space  between  the  t" 
|)ortions  is  taken  up  by  the  iu.si»e<  tors'  bench,  where  t  • 
machined  jxirts  are  tested  as  to  aceui-acv.    Tlie  floor 
concrete,  with  a  -'in.  layer  of  uoo<I  on  tlie  top.    Much  v  ' 
\f  niwle  in  this  shop  of  grinding  methods  for  removiui 


Kio.  5.— Th«  F<>eiii>ttT. 


metal.    One  of  the  most  interesting  novelties  in  the 
of  machine-tool  design   is  a  magnetic-chuck,  fitted  ,  *°, 
American  grinding  machine.    The  slide  rest  of  'thii,-too 
is  fitted  internally  with  windings,  which  convert  it]  '""V. * 
powerful  magnet  ready  to  attract  small  pieces  of  iron  or  tMi- 
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At  the  timo  we  mw  the  machine  it  wa*  gHnding  a  considerable 
niimlier  of  thin  steel  piocva  down  to  ii  iiniform  thii-kiioss. 
These  pieces  ure  first  arranged  side  by  side  on  tlie  slide  rest, 
then  the  current  i«  switched  on  and  the  pieces  an;  attracted  so 
powerfully  that  they  cannot  Ins  removed  by  hand.  Current  is 
led  to  the  slide  rest — which  moves  forwards  an<l  backward!! 
during  the  process  of  grinding — by  a  Hexible  conductor,  am]  it 
is  said  that  the  consumption  of  current  for  this  device  amounts 
to  about  ^  ampere  at  tlOO  volts.  Other  interesting  machines 
are  the  engraving  machines,  which  work  on  the  pantograph 
principle  and  are  capable  of  engraving,  by  me.tns  of  a  miniature 
milling  cutter,  letters  of  any  si/o  and  aniingement.  A  number 
of  Murray  ty|>e  printing  telegraph  instruments  arc  at  present 
being  manufactured  in  this  shop  for  some  foreign  countries. 
Certain  aluminium-zinc  castings  for  instnimcnt  parts  are  cost 
in  metal  moulds  under  pressure,  tlic  com)»08ition  of  alloy  and 


Wheatfltone  receivers,  .Vc.  There  are  here  a  numlter  of  small 
bench  lathes,  each  belt-driven  from  u  ^  li.r.  motor.  One 
of  tlie  largest  ri>oms  is  the  test  room  (Mg.  5)  for  testing  all 
kinds  of  insti-uments.  The  eauipmcnt  of  this  department 
includes  a  number  of  standani  voltmeters  and  ammeters, 
standanl  n^.sistanccs,  current  transformers  and  voltage  trans-' 
formers  for  high  prosiiiros.  Continuous,  single-phase,  two-phase 
and  three-phiise  current  at  all  frtiquencies  is  obtaine<l  from  four 
niof«r-generat4irs  in  this  testing  room.  One  set  gives  current 
waves  of  sinusoidal  form,  the  second  set  produces  fiat  current 
wavcjt,  while  the  third  s«t  generates  current,  the  waves  of  which 
aro  jK'aky.  the  generator  of  the  firet  set  is  built  up  of  two 
halves,  it  isea«y  toobtain  any  phusedisplacement  bet  ween  voltage 
an<l  current  by  shifting  the  halves  relatively  to  one  another;  this 
can  bo  <lone  while  the  machine  is  running.  The  o>|uipmcnt  of 
the  testing  room  also  includes  a  storage  battery  of  eight  E.P.S. 


Pio.  4.    MtiH  MjicHitii  .Shop. 


method  of  casting  proilucing  results  more  at^ouratc  than  with 
onlinary  metal  and  methods,  m>  that  much  machining  is 
saved. 

In  an  adjoining  shop  the  nickel-plating  and  copper  pluling 
of  instrument  parts  is  can-ictl  on,  a  .1kw.  motor  generator  being 
oniployeil  for  converting  the  ordinary  supply  voltage  from 
200  to  C  vults.  In  several  tma.ll  shops  close  by  polishing, 
lacquering  and  ja|MuiDing  is  ciirried  on.  The  wooil  working 
shop  is  equipped  with  the  u.sual  machine  tools,  including  an 
over  anil  under-type  planer,  which  is  separately  driven  by 
bolts  from  a  '.\  ii.r.  motor.  A  corner  of  this  shop  is  taken  up 
by  the  polishing  and  varnishing  department.  In  another  room 
the  paper  used  iu  recording  instruments  is  ruled  and  printed, 
the  pnnting  machines  being  driven  by  two  }  H.r.  motors,  and 
in  the  same  room  there  is  also  a  small  printing  press  for 
printing  cards,  pamphlets,  tVc.  Adjoining  this  room  is  the 
■hop  for  fine  work  in  connection  with  telegraph  apimratus. 


"KbS"  cells  for  heavy  currents  ami  a  Itattery  of  l,Oi>0  small 
cells,  made  at  Century  Works,  for  pressures  up  to  2,000  volts 
and  small  currents.  There  are  sevenil  .ihops  grouped  around  this 
testing  shop,  in  which  coih  arc  wo\ind,  iitij>regnat«d  and  luiked 
in  a  vacuum  oven,  the  permanent  magnets  for  iristrumonis  ure 
tested  as  to  their  magnetic  strength,  and  instruments  of  grejtt 
precision,  such  as  galvanometers,  iVc,  .ire  assembled  and  tested. 
Near  the  entrance,  finally,  are  two  sho|>!i  where  condensers  are 
m:ule  an<l  te.ited,  the  temperature  being  kept  constant  by  a 
spcciul  hot- water  system  and  a  fan. 

The  firm  have  lately  introduced  a  number  of  innovations  of 
a  social  kind.  Evening  classes  and  lectures,  for  instance,  have 
been  organise<l  for  teaching  the  boys  and  enabling  the  men  tu 
progi'oss  in  their  work.  P'our  committees,  entitled  respectively, 
the  welfare  committee,  suggestion  committee,  factory  com- 
mittee and  sales  committee,  have  been  established,  and  ciich 
meets  once  a  week.    The  fit-st  two  are  comiiosed  of  memben 
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of  the  staff  ami  a  number  of  workmen,  while  the  liwt  two  are 
com|)ose<l  of  memlwrs  of  tliu  Ktaff  only.  The  welfare  com- 
mittee concerns  itself  with  lectiires,  entertainments,  visitnrn, 
Papers  and  discuMiona,  library,  the  cilncation  of  the  hoyx, 
&c.  One  of  the  most  important  committees  is  the  guggeetion 
committee,  an<l  we  are  told  hy  Mr.  G.  K.  B.  Fllphinrtone,  who 
kindly  conducte<l  ua  around  the  works,  that  the  Biigge«tions 


various  departmenla  before  I  o'clock  on  RsluHiys  inalead  of  ti  the  flit 
as  at  prear-nt.  Kaeh  man's  money  eoald  he  hsndiMl  to  htm  at  hii  b«neb 
in  exchange  for  his  cord,  and  the  amount  checkpd  hjr  him  In  th'  inwM 
of  Ih*  person  in  i-harR*  of  the  monry  bonM.  TT>is  would  be  rani'li  ifji* 
riatad  by  evaryone.  would  prevent  a  rash  beinR  made  (or  first  pIsM,  ui 
induce  onlerlinesa  when  leaving  off  at  1  o'clock. 

Svngmtinn  .Vn.  .':,7  — Castings  for  magnetic  shunts  should  hr  mil 
thicker  webbed  as  titcht^ninu  up  they  mori-  or  less  crack  on  a  If  pil«d 
iron  concerning  D.A.U.  and  itfidice  type*. 


Kio.  5.— I.NSTHt'injiT  TiATiHn  Room. 


already  made  had  been  valuable  eitln-r  in  reducing  the  cost  of 
manufacture  or  incrcaaiii};  the  ctliciency  or  usefulnesa  of  instru- 
ments. As  showing  the  natuie  and  «co[ic  of  the  i^uggestions 
accepted,  the  following  examples  are  of  interest : — 

Sttfff/etlion  Sv.  snggeil  that  in  future  the  wages  be  paid  in  the 


Thtis  details  of  in8truiiii'Mt«  utc  constaiitly  being  iniprovc<l. 
and  ticw  designs  are  biought  out  from  time  to  time.  At  j>re- 
sent  the  x»iu:h)>uard  for  the  Marrlebone  District  Council  \' 
going  through  the  firm's  works.  This  switchlMjanl  ia  to  con- 
trol 14  generators  and  34  feeders  and  is  to  deal  M-ith  )U,00Okw. 


UH80LYED  PBOBLEHB  IM  ELECTRICAL 
BHGINBBBlMa.* 

RV  <'(ll»  K.  r..  n.  CHOMPTUN,  I'.U. 

In  these  later  days  of  lar^e  |iower  schemes,  the  importance  of 
proterlniK  our  works  against  lightning  stroke  lias  licconie  in- 
crcasinKly  cvi<U-nt.  For  a  \im\i  linn-  wi-  ttioufht  ihiil  the  ilnniiiKC 
causc<i  by  lif;htninh'  was  <-onriii«*il  to  Kyslcuis  of  ovcrhi-iMl  con- 
ductors, as  its  ctTecl  i>n  tliexo  wnx  at  once  e>idvnt,  but  during 
recent  ile\einpnjenls  of  Inr^'v  power  iH-licines,  pinployinK  systeius  uf 
rnmliictorK  to  carry  the  oncrtjy  into  districts  where  the  iisi'  ol'ovcr- 
iiead  cuiidiicturs  is  inadmissible,  the  iiiflnrnreof  li;;htning  iIi!teluir);os, 
or  of  earth  strokes  ronnecteil  with  them,  on  our  nnilerground 
•'Vsteiiis,  bait  been  undoubtedly  the  caune  of  many  fniliiros  ami 
interniptioiiH  ii>  iKTvice,  the  iiiM-sligatiuii  uf  which  furiiis  a  problem 

'Abstract  of  the  "  .lumea  Forre«l '  Ij«^tar«,  delivsred  before  the 
Institution  of  Civil  Engineers  on  Monday. 


of  the  first  niaRiiitude.    The  prublciu  has  been  inawtWciently  inT»- 
tiKated,  but  it  appears  probable  that  many  of  tbv  mysterious  pcHo 
ration*  of  the  iii.sulation  of  our  underground  cttl>lB«  ivrtj  coimneiicwi 
by  static  diaries  due  to  c<indens4-r  etfects  produced  uti  a  ({(gatitK 
sciUe  in  the  •iysteui.    I  have  been  slowly  gatheriuK  evidence  durins 
the  lust  few  years,  and  lind  that  inatt  of  the  cnKinoers  who  h»** 
studied  this  question  are  in  ajjreetnent  with  ine,  that  our  preaent 
methods  of  detecting  or  ^'oardini;  acainsl  theeffeeta  of  fret|ucMt  and 
hitherto  unnotirerl  static  discharges,  arc  altogctlier  iniutetiuat*  » 
proli-ct  our  work*.    1  luring  a  recent  convomalion  with  I'rof.  Ehh" 
riioiiiion  ho  reminded  me  of  the  undoubted  fact  that  lighininc 
slrokcK  vcr>  frci|ucntly  follow  one  another  over  nearly  il  nu* 
siuue  identical  air  palli.     Me  sc-ein.-*  to  think  tliat   the  dielectnc 
strength  of  the  air  at  thi»  point  is  reduced  or  partlv  broken  down 
hv  the  passage  of  a  powerful  lightning  stroke,  which  f*cibtat<? 
the  nuHKage  of  subse<|uent  strokes  at  the  same  point.     Are  we  le 
runrlude  that  correKp»)nding  con<Ulion*  of  weakened  path  at*  w' 
lip  hclow  the  earth's  surface  and  con"«<|uentIy  nfTect  us  by  affor 
ding  iHithx  for  iliHrupti\e  dischturge  lliruugli  luulor^roiuid  miiios  ' 
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("IcMeJy  •Ilic^l  «ilh  the  tm cnIl^iuIuh]  nf  th*i«(»  int^t*»tiof;  ph*n>i 
Kiciiii  we  the  hithertii  ii-i<-\)il.i.ii(il  i  niH.'s  of  \iM  U;,'hi:inii,'.  \V.> 
liitv«  siich  eorwiflent  occounto  Kivvii  (ruthl'ui  aciU  c'iMii|>tHi!iil 
obmrvern  of  hiOU  of  ftM  movinK  xHwI.y  in  the  itir  or  rolling  uIoiik 
ike  (cronnd,  wniiotiiiiM  tttoodod  wiUi  aliglit  noi>i«'  or  «xploiu(iii.  in 
fltban  bf  viotont  di*ni|rtiv«  •(tMlStthkt  w»  eaaiiAt  refOM  to  li«ti»\  <> 
that  balf  Ughtnint;  m  »  rMtliiy.  Ai  IlanM  in  hi*  romirchM  hM  tlix 
tinctlv  ■tsU'tl  thnt  he  was  nbic  to  rvproiliUK-  bitll  Ufthtniiii;  vlTiprtN  un 
II  stniill  Konld  when  cxpvriiuentin);  with  tUroct  rurrotit!)  of  ht(,'h 
K.St.K.,  there  cAii  bo  net  dwibf  fhut  Nnture  doi-H  prodnce  those 
phenomena  for  whieh  iit  pi  i^cnt  \\  &  have  no  cxpUnation  to  olfer. 
Thum  of  o»  who  werf  it  St.  I<otiis  litst  nunnifr  nitufi^ril  tlip 
remarkable  !uiiiinoAU\  >urruiiii<iin|{  the  elcc'nt-Jil  .■'>ciiliu-ini^  i-nnv 
iOf?  curnMit-i  111  llf  I'Xtrciiii'ly  high  presnnn  of  lUl.tJHt  \,:h^.  It 
appeari"!  ui.dcr  thuw  tou'litionh  ■>(  i'lrctrii'al  f.vrt»^i  iis  if  the  inr 
iUiclf  b«4:ikiue  luuimouh.  firnl  I  -.  lyf;!''!;  llint  this  iiiiij'  tJirow  »t.iiuc 
tight  on  the  phenonienit  of  b*ll  lifjhtniti^'. 

Ttirrc  appear  to  be  three  hypoifaeeoK  ui  the  cause  of  terrestrial 
aMgnettinn.  the  first  being  that  UM  mMof  Um  mtUi  ha«  M  boiup 
time  probably-  ahortiv  nfk«r  ioMtfientifMk,  1iecom«  ii  {temuuient 
niaipiet  owinit  (0  tlw  nrculiuion  of  eieetric  ciirrentH  which  pooniblv 
nmy  hnve.bMB  imdnced  by  thenual  causes;  the  neoond  being 
that  the  caoie  waH  oriainally,  and  may  stitl  bo,  c«nneeUMl  with  (he 
eartli's  rotation,  nbicn  ha«  ^adnuily  accuitiuUtod  its  nuiRnetic 
field  mwch  as  in  thp  eaiw  with  an  ordinary  Hclf-e\citing  dynnmo; 
the  thini  h\ potlK-^in^  briii;;  tliitl  tlu  sUn  Itself  is  the  powor  station 
for  the  wtiok*  v-inr  nv^ji  ni.  ■m  l  111  it  ench  nf  tlip  ^lam^ts  is  merely 
a  di*lnl>Utiu<;  stHti':>i)  f  r  llic  i  i\tT\:\  Lri'iirrutoi  in  tin)  kiiii.  It  Pan. 
however,  )>•  shown  diat  ilie  dtrt^et  iiiii)rne(if  etlrct  of  the  external 
field  pruilueed  by  the  sun  must  be  small,  although  we  know  that 
clutniPM  taking  ptuev  iu  the  sun  are  un<|UC8tioaably  aosociated  with 
Um  appaanoMof  Uwiwanttctii-  stonos  vUdianaf  nigli  iinportance 
to  Ilia  navi^lorand  the  tekKntpbiat. 

AaodMr  yteUeiii  whirh  la  ou^  tutw  Muanauag  lo  paH  antaidv 
iIm  dmniin  oi*  the  physicist  (tito  that  of  the  anipncer  it  (hat  of  thir 
Ctheric  traniiulssion  of  power.  The  dwalmmiBUt  of  claetricwavr 
teli'griiphv  in  an  exorlkiit  in»Uuiee  of  the  varioiia  athg^e!*  nf  iIk' 
solvini;  uf  nn  elcclrioiil  problem.  \Ve  may  mnsider  that  tin-  etiierie 
tninsmission  of  >i«niuls  up  to  a  givrn  distanoe,  ami  notiihU  fur  tlx- 
ptirponex  of  w^imliiHtr  t«  mid  Hplivwn  ships  at  sea,  is  praeticiUI\ 
solved,  alrhiiii^;li  tl'in- jn.  mutiv  b<  ■■iiiul-iry  prohleimi  ariDin^' out  of 
it.  No  doubt  the  hr»t  anil  i  ini*'  luiji  ir;;' m  tho«e  i*  ibe  pnulitrsii^t? 
of  wave  trains  sulhoiently  i  rd.l  iiij:l  uf  ihr  n-lii  ilmr  n  ri  t  I  ■ 
yield  the  best  re«ult«.  Heming  haH  pnrtieularlv  devnied  hiurnvK  to 
thix  subject,  and  the  valwof^hki  invantiona  baa  baen  f«illy,aekmiw- 
liHlKft]  by  Marocmi.  Wliat  we  rck|nir«  U  a  Wtter  iMlhod  of 
ori»;inaiing  a  coniiitttoas  train  of  wavr-s  rniher  thun  intennitlt  iit 
ones,  aiul  here  we  can  fonnalate  our  jiroblci.i.  wliirh  iimy  Ih- 
■olved  by  the  meehimicul  en^nearj  or  probably  l>y  the  rl,  riro 
ehemkal  eui^net  r.  None  of  us  hoa  'aa  yet  aneeeealeil  m  rnnitlriirl 
ing  Ml  alternator  with  n  finmencv  n[iprDarhin(;  I,(KK).01H)  |K'r 
B(>rond  ;  but  who  eais  t  il  recent  developnu  nti'  in  t'Ntrciiiuly 
liigh-speeil  turba-';ener«Ujr>^  h[  tin-  !>.■  LuvmI  tvp"  ii?ri\  tn''  fm)':i--h 
«B  with  a  <;ood  start  in  ot'tiunini;  ^.in-li  li ri|Mriic ,  h,  ni.  (  li!i niinl 
means?  Again,  tumiii);  to  the  poKuLiluii witinu  nm-h  of  ttix 
olcH-tro  rheniist.  very  pKuniauiK  attemuts  im\  c  already  Intii  made  liy 
X^odge  and  others  to  pradaoa  eleotric»l  oscillations  from  condensers 
«har|{ed  In  a  CooporwHawitt  znafonry  >'apour  lamfib  Dnddall  has 
ilmtwii  bgrMa  invaatigatimi  of  the  eiuKing  ore  that  boratn  lie^i  a 
method  of  prodnailij;  a  continuous  iterieii  of  diHchar^eii,  ultlniugli  in 
dria  naaa  the  freqnency  (ditained  is  nut  HufTicieut  for  the  purpcMc. 
One  problem  connected  with  electric  wave  telegraphy  retpiireB 
mention,  although  I  believe  it  has  been  alreaily  nearly,  if  not  com 
pletely  solvrd  by  I'lt  ininii;.  1  fry  in  tlii'  imi<f  rnti«rd  tiv  the 
siKmUling  i-pnrk  lued  in  WLii  K't..>»  ii-li  '.,'rn[jli \ ,  i  riailv  uii  t>oard 
ship.  'Vhe  kiud  ciiulang  iii»eluu'g<-  uf  (tii'<  sp.trk  lui'^  tin  two  fold 
diaadvautage  of  being  a  nuisance  to  anyotii  im  iIu-  iu t^tibourhood 
of  the  apparatus  and  of  entirely  defeating  secrecy,  as  the  message 
«aa  nad  §9  anyone  eonvemont  with  the  Motaa  alphabet. 
FlMiilat  haa  oained  toe  dit«har^e  to  b«  ptodnoad  in  eaat-iron  vessels 
fillod  Mlh  nitrogen  or  oarbome  Mid  nudar  prcaMin,  and  by  this 
mMtBa  Iwa  practically  cu«ooedad  ra  aikmciiig  tha  apaik,  «van  when 
iMgepQiwcnan  emptoyed. 

It  ia  aridnit  ftat  fbe  oonsequencaa  wliioli  wooM  fnllaw  on  the 
etheric  ti-ansmission  of  considerable  amounts  of  power  would  be  so 
atartling,  from  every  point  of  view,  that  thev  would  revolutionise 
our  ideas  socially  and  politically,  and  would  profoundly  alTect  all 
Otir  present  conditions  of  life. 

It  is  HO  years  ai-o since  wc  were  introduced  to  the dMijiiiio.  The 
praKTc-^*  I'Ur  lii  -lign  haa  boen  marked  by  oonsiitiii  altt  i ittion 
follow  ill!;  111!  Ill  ili  'coveries  of  syi^tt-ms  of  t^nenitins  and  utilising 
iductrii  :vl  i!ii<  r(.'\,  1ml  throHjfhout  til*  cuniiil.  : ftl  lc  changes  of  the 
tiKiuy  syKiemn  UitU  have  been  tcbled  aiid  suil  survive,  I  &ni|  UuU 
we  meet  with  the  one  mean  group  of  problems  which  form  the 
control  fttattita  of  all  our  designs,  thoec  reualiag  to  de»i£iM  and 
AOPMnMlktt  of  tha  npal  affioient  magnotio  flaM.  wkiah  fet  ooa... 

t  hnnalkar  mM  the  proUem  of  "eon  tmi  ooQ."  Tha 


eleciro-magnft  '-i  iiii  thr  snme  rrlation  to  el(*tri<  ;il  in  u-liiiii:r'.  ihnl 
the  cylinder,  pwtoii,  liiiil  rr:uik,  («>ar  to  the  Mi  iiiii  ■  iijrini  T  ike 
the  core  first,  in  uuMi  ciisex  we  find  it  necessary  tiial  a  cotleidcr- 
able  part  of  the  path  of  the  magnetic  field  should  li«'  within  the 
metal  which  posjtcsses  the  highest  permeability  for  luaenetic  liwM 
offotea.  Thiatti^totliepreftenihaaoonfiiiadastofaonlDiiapunit 
f  I  irm,  which,  whan  eiut  or  produced  by  methodawhm  Hhaahaaaaitotta 
time  in  ft  molten  condition,  the  cngine<-rs  have  prr't  rn  il  to  eiJl  steel. 
When  we  first  fonnu!«te<l  our  requiremeiits  i  n-  cor.  miiterial  they 
were  exceedingly  simple.  \Xi  nn\y  stipulated  that  it  nnist  hv 
pennenlile,  easily  citst,  foi  ^'nl  i>r  .vorked  mto  the  shapes  in  which 
UI-  refjuireih to  ti«  t'..  i  f  •.nilini  :ii  lueehiimi  il  Ktrength  and  easily 
rut  or  shaped  iip  liv  mn.  tiim-  Imili.  l  licjc  ir.iiiirements  were 
1  iisily  nn't  bv  ll"'  ;id  litiuii  lit  Mimll  pereeiitai*;*ia  of  nicke!  and  alu- 
I'.iiniuin,  'i-;  ilic  nl  these  alloys  pro«luce«i  coret-  with  >  vtreme 
|R>nm'4i  1)1  lily  ;  but  when  il  bocaiiw  of  extreme  jmporianci-  to  niini- 
mise  eddy  currents.  «'e  found  it  necesMry  to  aqUivide  our  cores 
mechanically,  either  by  slottut^;  or  sawing  tlie  atSiil'aastings  or  by 
^onning  our  magnet  amiB.of'lfaln' wmugbt-irOa  plates,  which  are 
held  in  position  by  lH>ing  eaat  lldo  cast-iron  or  ca«t-«teel  yokes.  Itut 
|at  this  stiiKC  wo  encountered  an  annoNing  dillicully,  which  still 
exists  and  has  been  the  cuuse  of  much  disappnintment  and  loss  to 
Bte'.'l  foUnderK  and  dynaniu  buildery.  I  refer  to  the  difficulty  iu 
producing  steel  castings  for  masfnutx,  yokes  and  frumes  suthciently 
free  from  Vdnw  boles  or  porosity  to  enauro  that  the  nuonet  ,oore 
portions  itn  >!'  ri|iMkl  deiisity  'of  tUMs  atod»'(b«rclpi«i  tf  BiuioMiiiay 

eijual  ii!:»i:ii' 'II'  u.'-i;ifi!l. 

TliiH  |>.ij-nsii\  -.iii  l  I  u-ciiii^:-  Mill  .  i-iiUMiic  to  ciist  SO  long  as 
the\  iH'i-  (■iMiri  .1  fr-iia  ur  i:i;;Mt  ly  in  r;iiiip«rnliv>ily  free  from 

carbiiii.  iilinin  .it:,l  itthi-r  iuat<T:;il-  w  liu'li  mr  iiri-wni.  in  ttisl  iron, 
and  ilierci>>  lower  itK  nieltm{j  pomt.  'i'ho  purer  iiuiteriol  is  so 
v  iscous  that  it  di>c»  not  run  muootUy  vato.  .tha  niaulda,  a|id  ooo- 
setjtiently  enlrapH  the  giues  tu  form  the  nlow  holes  and  iniqgtt* 
lariiy  of  iuaM  toat  1  ooiHplaio  of.  Thia  diHicnhy  is  a  real  niiai 
ami  may  poaaibly  be'  met  by  further  development  of  TWurett'a 
discOMiry  that  thr  aiUtilio'i  of  silicon  in  suitublo  proportions  to 
cast  iron  renders  tlte  whole  very  fusible,  so  that  complicated  and 
dilliciilt  cjisliiigs  free  from  porosity  can  be  iiioale  from  it.  but  in 
addiliun  lie  hat  kliouil  thai  Wc  have  the  great  doin  from  it  as  it 
ri«diir'  «  iiynt^  rcsis.  It  is  probable  that  the  silicon  act*)  by  reducing 
111.  .  .  iiibiiunl  nrbou  tliiu  is  in  ihe  irvm  in  the  form  \fi  carbii\e, 
*  I  that  the  pure  iron  is  Iclt  wilh  ii  Mructund  .fai'mation  calciiluted 
li>  i^ive  hiijli  pvriueiibilily,  us  it  w  ill  In-  in  the  form  of  a  sponge  or 
network,  which  will  give  grcul  frvcdulU  for  molwuUu-  moveri;eul; 
luanmvar,  at  fiiat  r  ' — -t-i^i.  -t^.  : — :  — ..u 

have  the*  diaadtranb 
the  foniiation  of  ^ 
althitngh  the  iron  hot  IbwiMd  mlstiyity  the  eroaa-Wctiou  tif  tlie 
filaments  nf  the  pure  iron  sponge  are  smiill,  and  lher<'fore  tlie  inaM 
as  a  whole  Ims  considerable  nwiiitancn  to  tlii-n'  eilily  currents. 
Itiirn  tt's  discoveries,  therefore,  p.iint  in  the  direction  from  wliiiili 
wc  iiuiy  hope  to  obtain  considcniblc  iiiipnneini'Ut  in  our  iiiigu<'l 
ciir"^.  We  may.  therefore,  reformnliilo  <i>ir  r<  ■luin  iiients  for  these 
roK-  ;u  follows:  M  i\iiiiiiiii  :il  iiii'i^-i  Ml  il  ■. ,  piMiH  nbility,.l6w 
lnt«t«  l  ie  i  iietheient.  higii  i i  sistiiiicr  its  a  unii  l<>  c«i>iy  I'lirreiilji  ;  i>i 
coursi',  all  this  c  iiiiliniiil  with  nutVicii  iil  inei  hanieal  slri  ngth  tu 
resist  the  stresses  due  to  ceutrifugul  furceo  whuu  the  core  formn  port 
of  the  revolving  niiiaanr  to  the  atiaaaM  MAnp  by  magnetic  attiMMioa 
when  they  form  part  of  the  frame  of  a  elator  or  magnolie  ringof 
large  ^f1nA"^*■1T™l  Tn  the  other  class  of  cores,  particularly  thoM 
subjeetad  toaltermting  electrical  slresst  such  as  the  cores  of  trans- 
formers, Me  cannot  hope  to  (ditiiiii  sulticiont  freedom  Irom  the  losses 
due  to  eddy  currents  by  means  other  than  minnto  subdivision,  that 
is  to  say.  Dy  laniinntion.  nr  hy  fonii^ng  the  cores  of  a  b«n>dl<-  of 
individual  wires.  A  i;hhi  part  u(  uiir  constnictivu  worj.;  In-n  in 
the  orean!«at!.<i!  nl'  !(!••  lalimir  iirci -^:m'|i-  to  lit  together  iKr  liin^ii 
iiuiidM-r  nf  stuM-is  nr  si iiiiipit:;,'^  u  lii,  h  ^-o  to  farm  tliiscio*-.  uf  con'", 
Whutre  nuclj  eoreti  are  uiti-d  ior  revolving  ormataree  wc  ui'jmI  wiUi 
the  itecondary  problem  of  sccnring  satisfactory  balance  of  the  rota- 
ting masa.  and  it  i«  not  ea«y  to  obtain  tbia,  asatiy  turning  or  cutting 
proeciM  api>lied  to  the  e^BW  of  tiw  thia-afaeeia  haa  a  tendency  to 
bring  tbeiu  into  eleetrical  C0BdactiDK;«mtact  at  the  edge*  oad  ends ; 
facilitating  the  eddy  currents.  The  same  difficulties  occur  in  smooth* 
Ing  oat  of  the  tannels  or  slots  of  our  nrmntures,  and  a  satisfactory 
iuc<ani«  of  cnrrying  this  out  cheaply  nnd  efficiently  has  yet  to  be 
found.  I  cannot  closio  this  core  iiueslion  without  referring  to  tha 
interesting  discoveries  of  J'r.  H«'ii<il<  r  of  magnetic  non -iron  alloys. 
l>r.  Hudfield  has  produced  f  n-  I  <r.  I'li  niiug  ring*  formed  of  an  alloy 
of  aluminium,  cnpper  and  iinin^'iiiuise  which  nearly  as  magnetic 
as  a  low  •(riidi  of  i  a-i  iruii.  iillliough  it  contiiins  no  iron  at  nil.  It 
is  possible  that  tiie  whole  secret  of  magnetism  is  kicked  up  iu  these 
rings;  at  any  rate  tha  disoovary  ia  of  aktreme  iiii|imtaiioa,«idiaaiy 
have  wide-reaching  influences  on  the  qaostion  of  OorMi 

From  iii-  lirst  wi'  roniiil  that  tin:  uiusi  t-onvenient  111111101!  oi 
fbrming  our  existint;  coi'.  or  iietix  was  by  Winding  up  into  a  coil  on 
tha  core  itself,  or  on  a  separata  firaxna  aUppod  on  to  it.  coppat  win 
of  dnalar  crotw-aectiou  and  eovned  with  a  tibruiia 
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aiHl«ritil,  such  UK  cotton  or  silk  thiuiitl.  'I'Lu  !uik^  of  the  wound 
coil  u,  however,  lari^ly  made  <ip  of  innulnting  material,  as,  on 
•coounfc  of  the  citcular  sec  tion  of  the  copper  ttaeU,  ihm  ia  mooh 
WMted  ipMee.  Msnovw,  oa  •ccvont  of  toe  low  hmi  oonductiviijr 
of  AtiDiiHof  innktim  uA  lbs  irait*  ipmm  eotrapiHnir  air,  toe 
hart  OMidacHag  pniMrtieK  of  tho  coil  m  n  whole  are  \  tr\  low.  An 
ideal  winding  of  a  ooil  coii8i"l«  of  thin  copper  Ririp  wound  on  its  etlgci 
into  corrtH't  poiiUion  b>- suitable  utachiiiery,  ouch  turn  being  iiiRuUteil 
from  the  iidjoccnt  turn  by  a  thin  lilm  of  in»ulaltn(.'  luatcriul 
appH'.  il  til  it  at  the  time  it  i»  bpin:-  wniand.  It  will  bo  swrt  thwt  wv 
gBuii  ;j:ri  iul\  111  ridufing  the  i niK  of  tho  winding;,  weigh:  iiud  cost 
of  cupper,  and  as  the  ma^i^t  aims  m  e  sl)<  rler  we  gain  greatly  in 
the  Bi/.c  and  cost  of  the  framework  ut  tin  mm  !ju:i'.  hut  in  order  to 
apply  it  generally  to  the  smaller  citim  ui  iiu^iiiatu*  we  fltill  require 
a  combination  of  roUing,  nnnding  and  in«nlating  machinery  which 
will  take  the  rough  copper  •trip,  tuid  at  one  operaiioa  reduc«  it  to 
tha  «omct  croM-section,  wiading  it  into  plM«i  mnA  aHlr  tlw  coat- 
ing of  insulating  inntarial.  In  order  to  r«ndor  tno  einif  ncn 
hygirOMMpic  wu  iniw  olromly  inlroducod  vacuum  mMhbUVy  to 
remova  tb«  iimiKturo  ■in4.-r  ilivy  nro  wound,  ami  nficfw^rdfl  wa  Inject 
our  wnt«rprtMliMg  and  iunulutiug  varnishes  under  pr«>«suro  to  till 
tip  a«  fnr  aa  poimiblv  the  interitticeii.  Quito  receutiv  i  i  connection 
with  this  winding  c|ue8tion  another  diniciiU\  lias  been  observed  by 
Ilighficid  and  othcra— i.e.,  the  fonuatioii  uf  <jne,  and.  linally,  of 
nitric  acid  inside  the  roiln,  which  hn^  m  nuiiii^  caiiAi  destroyed 
the  tihro-is  niiiti  r.;iJ  usl"!  fi  ji  iiigulncou.  Tlii^  point*  to  the  desira- 
bility of  digpeiuimg  witli  tibrtiun  material  .uid  of  replacing  it  by 
an  inaalating  material  which  will  have  aullicient  dielectric  strengtli. 
will  aUnd  (be  action  of  nitric  acid,  and  facilitate  iicat  con- 
daatlTi^.  A  «oad  daal  iMa  baan  mmaititf  4an  ia  tbia  dinition. 
mid  notaUe  MTHOoa  hma  baan  uuiB  tmntin  ioanMing  tin 
t«mi<eraturc  up  (o  wbieb  aoah  inaalntinc  eomponnda  can  be 
wi>rkr<l  without  notable  decraaae  of  tfanb  diMMtri«  alranftth,  so  that 
although  a  few  years  »'„'<i  we  considerod  a  temp<Tntarr  of  100-C. 
as  quite  tho  outside  temp- nUurt  lit  which  coils  i-niiM  bt  satinfac- 
torily  wiirki>H  for  lengthened  periods,  we  are  now  -luwlv  l  aniiiijj  to 
thi"  opiutim  tliiit  it  is  desirable  that  we  should  udi  k  tin  tn  at  far 
higher  temperatures,  and  that  it  is  quite  reaior>atili>  tn  Ji  .pi  ilmi  our 
chemists  will  furnish  us  with  suitatli  iii'Jiiliitiiig  !i>ia< n  ils  for 
impregnation,  or  coating  our  conduct4»».  wiiiiii  will  aUuvi  con- 
tinuously tempera ture&  up  to  at  least  200'  ('.  If  we  arc  successful 
in  obtaining  the  two  requiretueiila  which  I  havo  mentioned,  i.e., 
tbe  idLnelion  in  tba  aiwa  of  o«r ooila*  ani  Uic  higher  tinnpemtures 
at  wbieb  wo  can  wotli  tfaam  w^out  andnngoring  the  durability  of 
our  plant,  we  «linll  l>enefli  Kraally.  bolJi  eotutracion  and  uaora,  by 
reducing  Die  bulk,  wei^bl  and  Coat  orourinacbibery  witboot  in  anj 
yny  impairing  its  ellicicncy. 

Tba  racent  introduction  of  higb->4p<>ett  turbo-iiaBeraloni  baa  callad 
attention  io  the  dilhciiltieK  of  drxigiiiiig  both  tho  cores  and  the 
winding  of  the  revolving  fields  so  that  they  can  successfully  with- 
stand thu  severe  iiieclunieal  stresses  to  which  they  are  exposed  at 
these  extreme  spoeds.  Much  ingenuity  has  alri^ody  been  cxciviscd 
in  attempting  to  reconcile  the  antagonistic  reffiicf  ii"  i:ts  of  grr  iil 
mechanical  strength  to  resi;-!  .  <  rurifu^^nl  (■jn  i's  .'iiniljin; -1  u  iiti 
tiiiniite  stiH  divismn  of  tho  core  to  prtM m  fr.-c  paih  fur  ll:"  r  l.iv 
1  iit-n  1,1-..  i*.  will  III'  4,11.  1  hat  here  thf  ilitlimldi-s  dI  iln-  ili-uii;iiiT 
ttci'   M':>  .iinl  llii    |iniMeiii  of  tv. i; rfi iiiuiif;  llnMU       \<A  i;i  it.- 

earlx  itm-i-  . 

It  umy  .suipriMt  many  of  you  to  Imuc  iiiM.  nrfiw  lim  ■  ln-rii  tlie 
improvemenlB  in  the  lead-coiiple  accumulaiiir  ilnriri;/  iln  1.'.  M  ain 
or  su  that  it  ba«  bc«u  in  {tractical  use.  T!ie  causes  uf  tliese 
tommmoiaBla  aza  twMd.  Our  aarly  troubles  amae  partly  froin 
diSenHiM  in  tht  mannfaetaitt  of  plates ;  moana  were  adopted 
Io  haiiiiiti  tba  fimnaliBtt  nf  thei^  plates  during  their  manufacture, 
far  wUeb  wapaldaomawhat  dearly  bv  their  hhortened  life.  Another 
and  very  important  cauH«  of  our  early  troublo-s  was  that  for  a  long 
time  we  continued  to  use  the  celU  theiiiftelves  n-s  a  niaana  of  regu- 
latiiii.:  unr  ideetrical  preswirvs.  This  in'roihiced  conditions  extremely 
ui:fiivi)iiiAble  to  the  regulating  cells  of  our  batteries  of  accumulators, 
but  siiu'i-.  owing  to  the  introduction  of  the  Chanicn  and  nii'Vi6eld 
boo»t<'n<.  :lii  '  ilitlicully  lias  boon  largely  removed.  I'lif  \:ilm-  of 
recent  inipru'.  i  nif  sits  itmv  be  iriiuged  by  the  fitet  that  the  loriiuttioii 
of  deposit  in  Hm  I.  itti  iti  of  tlncells  from  detachc«l  active  mnterinl 
has  l>een  reduced  lo  one-qimrter  of  its  ijnaiuily  during  the  Irinl  (ivo 
yew,  aivi  we  may  safely  say  that  thn  co«t  u(  upkeep  of  iIiuim.- 
accumulatora  baa  been  raduoed  in  tbe  same  proportiou.  Where  the 
dfltnud  for  olaanml  mugy  k  intannitiant,  or  is  cMifinad  to  abort 
boura,  aneh  aa  in  towns  or  vdla«^  wbere  the  demand  ap  to  the 
praaant  baa  boon  prineipally  for  domestic  purposes  during  hours 
when  MtifhiiBl  liKht  is  required,  my  view  in  that  we  can  design  fnr 
tba  Uioat  economical  plant  by  coiulnnitig  the  iiitenial-conibusliun 
cnt^Be  with  II  Kiietion-giM  plant  workinl  for  lung  hours,  and  thereby 
charting  btonige  sutllcient  to  deal  with  the  bulk  of  tho  loud,  but 
supplying  t)]o  short  hours  of  peak  load  from  iiteHm  plant  spe<'ially 
de~iigiii  d  to  work  for  short  hinip-'  nt  a  nMximnm  elliciency. 

AttiT  lung  years  of  di->iipii'  ii.'  i  ■  ili  I  n  we  now  H(ie  in  the  streets 
of  J.ui>don  and  Piuis  a  very  coiiKuh  rnble  luiiulicr  of  privaU-  car- 


riages drivett  by  electrical  means.  Here  agaiit  we  have  Cwui  mill 
that  the  lead-couple  accumulator  ia  hopeless,  and  that  we  must 
lor  something  lijjuter  and  stronger,  fuch  as  Edison  has  been  awk- 
biCaQiaraoiMfaars  pa-it,  but  again  practice  boa  ahamilbtaa 
am  ftr  from  obtaining  anything  to  take  the  piaotof  thekU-eoipb, 
and  It  is  rcosonaMi;'  to  >.t.ppi>Ni-  thiit  great  pragiaaa  will  be  nude  is 
portable  ttccuuiktl  aiirH,  tit.ii  iliui  h  few  yeiursbaiiea'WeshtlliwgrtBi 
devolopaicnt«.  It  is  quite  certain  Ihftt  on  euonuous  impaiss  mil 
be  given  to  the  production  of  electricoily-driveti  vehicles  wbm  tbe 
boxes  of  accumtilalors  and  the  means  of  ehaiging  them  ar*  soli- 
cienlly  standardised. 

Ono  solution  of  the  railway  prol>lom  seems  already  vritbin  our 
roach —namely,  that  of  the  utilisation  of  single-phaae  alternatan); 
currents  for  l<in£?-distan(>p   iTansniisslon.    We  have  the  oboire 
between  tlie  tvpr  i  f  -er-.t^  inntors  an  iiiado  bv  I'liizi  in  Italy.  Mvl 
that  of  th«  Winter  and  Ktt^libeig  cumpeaiukl«d  repulsioq  molon 
intiii-  by  the  Allgemeine  Coinpanv.    The  difference  between  tboir 
two  types  lies  principally  in  the  me  of  the  transforming  araanuu 
which  must  bo  carried  on  tho  train.    In  the  flrat  instance,  tmiimt 
he  equal  iu  capacity  to  the  total  ljutput  of  tbe  ui'^tor  e^inipneUU 
whereas,  wUb  tba  ligMiaioo  motor  tbe  traasfbnuer  need  only  luvc 
a  capacity  of  QBa-taMh  tbo  ratadeafaeity  of  tbe  motonn.  As  r«ganl< 
tba  probiem  of  the  third  rail,  its  difnculty  and  dangers,  and  ot  nib- 
stitutlng  the  overhead  work  necessary  for  these  single-phase  nioton. 
it  is  a  mere  draughtsman's  question,  and  is  quite  certain  to  b«Mti>< 
factorily  dealt  with.    I  think  we  can  even  now  answer  two  qoes 
lions.    This  first  is :  Can  clertric  traction  supersede  the  f  t">linf 
steam  liiiulii?t:  at  the  «.  lif<liilfi  spt  odB  wiiirii  luc-  n'.  prea  n".  iii  u>- 
on  our  nuUvayn       \\ C  Iiam-  no  doubt  whatfver  that  we  can  :i;h»»'J 
the  qiU'itirm  m  tlm  ntlirimitu  i  .    Thn  seconil  railway  qiicsti;»n  ii: 
i  an  we  by  lat  lUlruducUuu  u!  ei«>tric  liaulitge  riuiu  to  a  ootabk 
degree  tbe  present  schedule  speeds,  and  from  this  cause  alunr 
become  very  fomiidablu  cuutpeiitors  to  lon^-distaacc  steam -baoUgt  ■' 
Altboutdb  tuan  ara  innqjr  alaatfiaal  tD(inam  wbo  wmild  aasmr 
this  qnaaiion  Iti  tba  nflmaiUva  twilb  aa  mnab  oonlldanaa  as  thqf 
answer  tba  finl  one,  j«t  paraoaally  I  am  not  quite  so  sure.  I  tw 
that,  spurred  lijr  onr  dtoetrieai  ooinpetition,  the  designers  of  thi 
steam  locomotive  are  likely  to  make  further  efforts,  and  I  feel  tat* 
that  if  we  electrical  men  can  work  to  schedule  speeds  of  100  miltn 
an  hour,  the  steam  locoiiiotivp  nl>(n  ran  bp  ttnprovrd  so  us  t<^  wotk 
at  the  same  spcfid  with  ejiuil  huffty.    A^,  to  Kmi.-  (ii^ttiim  i-  i;.--'ii 
traffic,  1  do  luit  think  we  uri'  iiUi  l  v  to  altacU  tliia  problem  ft>r  yem 

tOCOIili- 

IJur  railwuy  probieuis  would  In-  (;r>«tl\'  ii.ijii»ted  by  the  solution 
of  anollit  r  mechanical  problem  clonely  connected  wiili  it,  or  wA 
tbe  driving  of  any  luachinery  such  tut  ridling-iuilU,  where  lbs 
alarting  fairane  ia  vary  craat  and  vocy  vaiiablo,  wbaroaa  tba  sonw 
of  enai^r  far  driving  is  oonataot.  I  btUove  and  hope  that  lbs 
soluiicm  ia  an  aieotncal  one . 

The  inalrwiMMlta  tbat  we  have  already  at  conmiund  fur  lueasnriiix 
direct  curranta)  are  already  so  accurate  and  !<o  low  priced  that  tbt'v 
are  couiiitancing  to  ba  used  for  many  purposes  quitv  outside  tbe 
tirirl  of  clectricnl  onginoeri"??  proper;  out  w!i«>n  wf  eome  tr>  th«- 
;  niiiiiuring  of  alternating  if.rr^'y.  ,il:!;riii>;h  tin    i;istruin<  tl!^  f"' 
Till  u^iirilli?  separatelv  the  .■iirri  iit  inid  pn-.-siircs  nrf  fiLili-ifiiutijrv.  vr( 
II"  cmiipli  trl;.-  i-ii'.i,f!U'ti>ry  iiitiltiini  at  ail  iipprniiv  hiii^;  tho  arcnr.v.y 
:  an.i  iiitipliciiy  ci!  lije  duvct  c.in-.Liit  iii..'()iod«  for  mcuminng  power 
1  art   as  yet  available  in  tliis  ci.^e.     I'r  vbably  the  solutioa  Of  lb" 
problem  lies  in  the  further  perftitin^  and  siuiplilication  of  olertia- 
stalic  meaii^  cit  MirasnMr.i'  ilti  mating  pressures. 

More  than  Vi  vears  ago  i^ngloj-  defined  the  brigbtiiees  of  lubl 
sa  the  intenaity'of  retinal  absorption,  and  anbaMy  tUs  i«  WMi 
moat  of  oa  believe  it  to  be.  He  pofoted  oat  that  lha  •flbol  of  K|tbti 
of  difiwent  colour  on  the  retina  varied  with  the  individuals  nnd  with 
the  a({e  of  individuals.  Now  that  we  have  at  command  electric  lHt:ip> 
rich  tn  vioWt  or  yaUow  rays,  it  will  be  interesting  to  notice  how  far 
I-angleylt  ideaa  are  eorroborated. 

A  problem  of  real  niotuni!  to  both  suppliers  and  tisprsof  ,-.If  ct?^*«l 
energy  would  be  the  disi-mi  ry  of  a  direct  hhhIidiI  of  proJiicu  A' 
artifioiHl  cwld  bv  pkrlncai  inr  ims.  t'f  eo(ir>«e.  m.i  i  im  now  pr  x^i  i** 
artifif.iil  luM  1".  Oimiii  i  tin;/  nn  nil  cnuipri'snor  in  i»o  ilm<-ii  by 
electi'i  '  nioiiii.  and  liy  expanding  the  air  into  the  cold-etonu;^ 
t  il  uiibi  r  Imr  the  methoil  is  costly  and  cuiiibrons.  l>obably  some- 
thing may  l>e  done  by  a  well-ilcaigned  high-speed  air  oonipro«sjr. 
but  tho  real  xoliitioii  we  are  looking  forwara  to  is  a  direct  metbodat 
producing  cold  from  tile  electrical  energy  in  our  supply  maioa,  and 
Ibia  finkMjf  k«  (Mldau  fur  tba  alaotro^amiat,  ns  w»  nmg  aon- 
eaive  tbe  appantna  taltfaif  the  team  of  a  battery  abaurMtiag  beat 
from  the  surrounding  air. 

Time  will  not  pennil  mo  to  speak  at  any  length  on  the  intercAit^C 
subject  of  electrical  heating.  The  im]K)rtanoe  to  tho  ine<-hantc.iS 
engineer,  chemist  or  physicist  of  being  able  to  maintain  in  qvM 
siiinll  furiJAi  i  <  r  sfrume  regularity  of  high  teratfM-ntnrf  for  vrr;. 
long  perioii-  uf  mm  cannot  be  over  estiniated.  «i;il  thi>  pmblem  ■■■ 
«!i»<«.h-  Miti-fuctonly  solved:  but  when  we   liiO  l  i.-ctncal 

iiiriia.-.^  .11  the  larger  scale  I  iimv  point  out  that,  i\h)nni^;)i  mhjh 
Ui'Uer  rea<l  liis  I'aper  ou  electrical  metaUurg.v  before  tho  Iron  ani 
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MnI  brtttBte  In  IMS  flu  ponlUHly  at  diafeio  aHllixkg  ukiiig 
dM  pUe«  of  hcAting  dlnct  by  fuel  wu  reotlrad  wtth  DUidi  incre- 
MBty.  SioM  Uial  tiuio  so  much  attentioii  hm  htm  |^wn  to  the 
nwUM  Ihkt  thia  problem  baa  ilnm^  bawa  — ta— imly  CMfoled 
with,  and  amiMbUe  ardnmcM  ham  haan  mada  in  tha  pno&aal 
•pplkalion  of  electrical  smeltinf^. 

Fniullv,  I  bi'licvc  the  greatest  probiatn  ol  B]i«  and  the  one  which 
will  have-  the  luost  profound  inrtiience  on  the  well  hf>inj;  of  our 
(rU0W8,  is  the  satisf actor v  .  1.  .pinont  nf  imr  pii\HT  !i.  iii'mi'f.  hy 
which  wo  hope  to  send  the  population  hack  tltt;  luiul.  We  ali  t-uih 
■oe  that  the  necessity  for  bringing  our  workint;  piipulatioit  into  huge 
factorica,  so  that  the  v  ma^'  work  within  the  range  of  power  allowed 
IgrMvolvine  ahaftang.ia  alvH^jr  a(  an  and;  oaaiiy. all  power 
can  be  eupplied  through  electne  moton,  and  thanlbve  the  iSurtor.v 
imita  theuiaelvee  can  be  Huinll.  upoccil  more  widely  niutrt  and  niiin\ 
cUasea  of  manufikctiiring  proccitw*  ran  be  carried  out  iiio«l  per- 
iaatlv  ia  (Iw  workern'  own  lioinc  unaidi  d  b\  tlii^  other  tueuilmra  of 
liiabmily. 


■q«t  01  win  EFFcoTs  ii  imu-PHisi 

WOBKIHO.* 

BT  W.  M.  THOWrtON,  n.80. 

Inlturnre  nfCiMtl  on  TrantmUted  W0n»'FtniU.—'S\t»  bellAVioar 

of  a  polyptuue  eleetrioal  irmmiuiaaioe  ayatam  mdar  worUnK  con- 
ditiona  pnuienta  maayiiMMMting  pvobtems.  Huw^ dia kittdtie»« 
of  tlie  NewcMtle-on-T^M  EleeMe  Supply  Co.,  I  am  abta  to  ^ive 
tha  leaatoa  of  aome  invcetintioiia  with  the  oacUloRraph  which  won 
nnderiakea  with  the  objeet  of  daddliiff,  for  thia  particular  hvkUih, 
a  few  <|ue«tioiiK  of  importance  in  the  refnilar  working  of  the  plant. 
The  inter*"*!  of  the  curves  liu»  in  the  fact  that  thev  were  taken 
imderworkiti)^conditioiiK,in  theabeenceof  any  abnornial  phenomena, 
ill  the  compiu'iiwins  U  twcen  different  machines,  and  in  the  addition 
of  n  few  mure  fiu  fs  tu  our  knowledge  of  polyphase  working  on  a 
hirge  will".  Till'  irstx  v,i\-  •>ug^'ii*lfd  by  Mr.  II.  ('.  I.eakf  n.'ui  Mr. 
W.  li.  Woodhouw),  and  all  the  detaila  were  in  their  handH  ihruugli- 
«ut.  Tbity  were  takaa  ia  tioaa  aata— in  Daaambar,  1801|  Marab, 
1903,  and  Ji4y,  1«0B. 

From  die  cunrea  recorded  T  haTe  aaleoted  Uioaa  wlueh  throw 
light  opon  nointa  of  more  than  local  intaraat.  For  axampla,  it  waa 
deaired  to  know  whether  the  wave-foniia  at  the  aab-ettttion  were 
di«torted  by  the  mami.  I'ig.  1  is  the  voltage  on  Open  cjMnit  of  a 
(ipncnil  Klei-tric  (I'.S.A.)  fi.riOi)  \olt  T.'iOkw.  three  pliaae  generator 
l»krri  ikt  the  Neptnne  liank  power  liouite.  Fig.  3  ia  the  aaiue  Wave 
at  Manori*  sub-station,  a  lenirtli  of  ihr^  c  niile»i  of  throe  core  cahlo 
intervfumj;.  .Vnalysis  of  tlio  lii^i  <'iu  m'  .s1mw>  llml  ihurr  Ik  prcsiMit 
a  strong  .'ith  harmonic.  Thin  maclum-  Iuih  »ni<  xlui  per  poll'  )m  r 
phaae,  and,  as  is  well  known,  six  slots  per  pxriod  hxmv  ri»<'  to  .'ith 
and  7th  harmonica  in  tiie  volta»;e.  Here  the  fortiivr  prvdoininnteii. 
It  ia  dear  from  tha  aaaaod  curve  tlwt  tliara  ia  Mltle  distortion  by 
tha  eapMity  of  dM  aaHUa;  the  topa  of  Mm  wnma  are  slightly  mor« 
pofaitaiU  boi  than  ia  m»  Umt  in  thia  aaaa  of  troaUa  andng  fiaai 


Ivfimenee^f  8ifnrlirfni>H»  Mi<li<r  I.iMil  M/K.»i  Wavr-h'orm^'i 
iat  iwwavar.  vie  iMiHMiliility  of  diwiger  arising  from  tlie  aj 
nrator  n  aves  if  iliey  ha\e  strong  hanuoBka.  Fig.  a  ia  taken  liiNn 
a  tonkw .  niotor-tp^nerator  xet  At  Manora,  driven  froan  the  direct- 

cnrreiii  aide  a  three  phaitc  tn^nerat'Or  on  open  circuit,  and  ia 
typical  of  all  the  niotont  in  iIk-  !iyKt4>iii.  Tlie  innchme  haa  two  slots 
p«'r  poll-  )ii  r  plinni'.  c-iusiiig  ti  wi  ll  luitrki'il  l.'Uli  hftrmonie.  The 
KeiKTul'T  .'nr\i-   li'it,'.   ti  IN  ill!'  powtT  liouw  nf  ihi'  Haiiir 

liliti'lum-  .i»  HI  I'lL,'.  I.liiil  II  lu  iiiiiiiin^;  :i  Hvni'lir..iiiiiw  uiotor 
hiiul  >ii  Mmi.irs.  \lr.hi.ni;h  in  ;hii  lV'Iii  raUn  tii"  ."illi  Iiiuiuoilic  ir. 
Iiiwl  iniiiiminr^'il,  ihf  volljigc  »pp<  iir>*  wild  a  l.ltli  proniini  iit,  inorr 
liinrkml.  in  fact,  thnn  on  the  motor,  an  effect  ponsibly  due  to  the 
inaiiw.  bnl  more  likely  to  the  double  fretjuency  phenomena  explained 
in  tiM  nast  aacdon.  In  FIfr  wliiab  ia  tlia  'l>ns  biu-  voltaga  at  tlie 
eab-atation  ahan  ooa  ayaemaaona  motor  ia  running  light  mm  the 
aitemating-eurrent  aide,  the  ripplea  are  amoothed  out.  In  curve  6 
the  auperpoailiOD  of  the  6th  and  llttb  is  clearljr  aeen. 

Another  proof  that  the  ripplea  came  from  the  reaction  of  the 
•ynchronons  circuit  is  that  they  appeared  to  ran  up  and  down  tlx' 
curve  in  tiino  with  the  ent^ne  dri\nns  the  gencratur.  If  tin  v  hml 
arisen  from  this  machine  they  would  liave  been  tlxuil.  mii  -..iuc  it* 
phaiie  in  swiiiKinp  slichtly,  hy  n  iiftun  of  the  oii(,'iiic  im-!,'uUrity.  with 
rc'r-pfcl  lu  ihr  lin.,.:!  \ i:ilt.\i;f,  llii_\  move  aluDR  the  wave,  the 
amount  of  iiiovem«;nt  uulicaliiig  prociiscly  the  range  of  the  relative 
phaae  swing  between  generator  and  motor.  The  visible  motion  is 
alight  on  aocou&t  of  the  email  scale  of  the  curvea,  or  this  would  be 
a  anitaUa  nothod  of  meaaoiing  phaae  diaplaeemant  faetwaen 
maebui««,  either  motors  or  generators,  in  panllal,  having  some, 
what  dilTerent  wave-fonus,  by  observing  onfy  the  'bus.bar  voltage. 

l>|ier  read  belore^hi^eiiMrtle^]^^  Saotioo  «l  the  lastitation  oi 


In  Fig.  :>  the  tips  of  the  onrvaa  wmvod  to  and  fro  in  Hraa  with  tha 

engine.  The  relative  movement  of  the  machines  iu  tliii  fase  80r- 
retponds  to  17deg.  of  phase.  th<'  mechanical  movtni-  lU  >li  pending 
on  the  diameter  and  number  of  poles  on  the  rotor  of  each  machine. 
Even  when  several  generator*  are  in  jiarallel,  as  in  Figs  7  and  8,  the 
motor  harmonic  is  able  U)  nmki-  it«elf  fi'li  i»i  the  pow  er  housr-,  though 
less  so  a*  the  number  of  nmchim  s  ii  ini  ri  n.K^'  i. 

A  still  l>ett<T  e\:»inp!<;  is  ih.-  niu'lidii  iiiKiti  ii  l';ii-h>iiis  turlKi- 

iir\  I-  I  I"i^'.      nil  op.Ml 


j,'eni'riitor.  Tiii*  :iiiujlii?i''  yno-. 
circuit.  It  hiis.  hoHiM-r,  t*o  si' 
banuMiic  i-<  iiuw  juxt  visible  in 


-I  MTV  fii 

its  per  pole  p»'r  pha.te, 
the  Kcneralor  wave. 


iind  the  l;i(li 
On  a  water 


reaiatance  \a,  circular  brick  tank,  into  which  dipped  three  iron  plates 
forming  tlia  inaida  auriaea  of  n  ajyuuiMtrieal  clover-leaf  pattern, 
rigidly  connected  and  niaad.«r  lawered  togeiher  by  n  single  pulley), 
tlicre'ift  Mime  distorliaB,  wldab increases  with  load  ( Figs.  10  and  tl^ 
In  caHe,  however,  it  ia  ihe  llth  hannonic  wnieh  appaan, 
suggcMting  that  the  occurrence  of  either  harmonic  is  a  i|nestion 
of  arninture  ^t^action.  Fig.  I'i  showx  the  wave  form  of  this  machine 
on  ft  HynrliiiHiiius  motor  loiul.  uml  there  i>  now  n  pronounced 
IHth  hariii>ini<'-  Tin'  niriiMit  i.^fuU  of  :i  'i;)rd  lumiionie.  Tl;i-  c.iniiot 
rcidily  l>e  wen  in  the  volti«';e,  but  a  wave  (I'ig.  li'l  m*y  be  built 


T»<)  til  1  <,  1  I  r>i»ll.l 


TwIM  «i>  IMS  ■•. 

*>  llMMstt  la  PvtBil 


fm.  I  Tn  8  — ^Vm.TaoK  Wava  FnmM  nr  Tn«aa.Hi*m  MAnnraa. 

11  M.H.  vM.rK  or  rich  Wavk  S,i!O0  Volts. 

up  of  a  funiiamentul  lUth  and  'iiM,  which  approximates  in  wave- 
form til  that  of  Fig.  I'i.  X'i  the  loa4l  increaiuw  the  higher  harinonioa 
predominate  il'ig.  II).  That  these  high  ripples  do  not  (intin  ly 
ariiie  fniin  Jnubfe  frciiuf-ncy  effect  of  arnialure  cur.i-nt  nmii  -i, 
may  be  Been  fmni  Fig.  l.^,  tivken  from  ii  l,.'j()(>kw.  I'arwonK  tuililm; 
Uriittu  lloveri  gencnitiir  -iit  mi  i;[i<-ii  <iri  lUl,  [lir  ii;a4'ii:ni-  linving 
four  .slrttn  per  pole  per  pha.ie.  In  thin  curve  a  'ilnl  cm  be  counted. 
When  the  machine  ia  on  load  tben^  \*  a  slight  change  in  the  voltage 
wave,  but  tlie  current  shows  the  28rd  harmonic  much  more  clearly 
(Fig.  16). 

i'resenee  tmd  Origin  of  liJnl  Uarmonie. — The  preeenov  of  tliia 
high  liarmooie  o(  large  arapUtttde  in  aonnal  tiwaa  jhaaa  woridag 
has  not,  I  baliava,  been  previonri|y  ohaamd.  Sinea  it  appaara  in 

opcn-ctrouilTolta«,it  must  arise  in  the  movement  of  the  inagnetie 
linofl  acroaa oaahuot.  Kvery  line  is  first  retarded  by  the  slot,  then 
suddenly  snaps  acniws  it.  The  voltage  induced  in  the  wires  within 
the  slot  iK,  therofon-.  not  sinusoidal  but  of  the  following  form 
iFig.  17a},  the  leni  line  being  lalcen  to  «ut  off  equal  aiaaa  above  and 
Mpw.  Ihi^  wnvo^htw  oaa  ha  pnrtnaad  hgr  wa  ai^aqroiMao  of 
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iwo  euivus,  one  twice  Uic  {requeocy  uf  ibo  ulbor,  m  vliowti  ivt  6 ; 
aa  that,  aiaM  bg^  lha  nwcihaniot  motimi  «f  tb*  ihv  tmt 
dittorMd  form  «  m  pradoMd,  th*  pmuIi  on  th6  uuin  voltaic  will 
be  two  ripples,  oomapondini;.  in  the  case  of  a  niacbine  wiUi  two 
•loui  per  polo  per  |)liaM|  to  l'2lh  and  24th  dtHturbances,  both  of 
mkick  ntu$l  n'  .-i'V'  ofcur.  Their  ma|;nitude  (Upends  upon  tlie 
nlative  nluct  in"-  slot  and  air-^ap,  a  short  gap  favouring  the 
pro<lTlction  of  ihe  higher  hnnMonics.  A  low  tliu  density  in  the  t«olh. 
givin-;  thvni  higher  pevnieabilicy  and  so  oauwrtg  the  line«  lo  be  held 
by  them  ft  little  longer,  may  also  he  a  Moiiree  of  llie»e  hi>rH  h^r 
inonice.  Their  greater  proiiiinence  in  the  lirown  lioveri  gc-i  l  id  ur 
is  {iroiHibly  aided  b^'  the  surfiK'o  uiiidiiig  oE  the  uioKiitii  rotor  and  a 
law  Am^y  in  Iho  oniMiMtc  teeth.  Ilie  pnelicid  impartaiK«  of 


^AA/V\AA 
ts. 


■nn-a«nn  t^lOo  Xw  CMnUc 

V\>«.  !»  Ill  10. 

thi"  ^-^  tlial  in  a  wule  i»e(«  Ar)!  rvf  itrnmn  trouble  i«  much  more  likely 
t(5  in  ••■  tr.  tu  niuehlne>  ssi'.  j  -11111 1  uir  or  low  saturation  on 

BCfouia  o(  this  liiuli  liariijonif.  iri  atidition  to  whiib,  every 
hknnonie  increaseH  ihe  ■•  eopper  "  loss  in  the  cireuit. 

Tlie  etbct  of  burtuouioi  upou  cable  Iobsck  is  a  iuull«r  (or  further 
invdatigiitioa,  StaianielK  fau  loqndUiat  dielectric  hyil«NMa  follows 
tlwMum  Uw  Mthat  in  inm,  (lie  grorK'.v  h>«B  per  Mcond  being  pro 
MCtiaoal  to  the  freqtienejr  Mid  to  the  l  Olh  power  of  the  voltage 
xbin  if  tlun  «n  two  simiUr  wave-fomu.  one  baring  one  twentieth 
.he  enqpliludeol  Ihe  otber,  bat  aS  timM  ito  freiinency ,  the  los*  fr<  ><  1 
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that  with  the  hij;lier  fri  'iuency  will  be  us  much  an  *iO  yti-t  e<  nt. 

hminj;  "30  tinn  ii  its  ainplitiKlc.    Of  rourw 


that  from  the  otli 


of 


inni  irom  ine  ouu-r  nuvmj;  sj  \\\w*  \\*  aiiipmiKic.  1  fi  rourKi-.  it 
harmonie  only  ciiiuo  tliictuation  and  not  revor«al  of  atrow.  but  the 
liigli  index  l-)3  mny  miike  the  IbniMriia  iiuportanl  M  l«V«rml  Of  the 

MUiie  amplitnde  at»tinl  /no. 

Ciiiiint  II  <(!■  Ill  imiiri'.jtiifil  ill  )iir"<"r. — As  an  eMimph' of 
the  I  H<  <  I  of  under  i-M  ilntii)ii  upon  the  output  rurretii  id  a  maehine 
ninniiig  in  parallel,  I'li;.  IH  \%  i^-ivi n.  Tlii»  is  the  current  in  one  of 
(he  Windings  of  a  lurbo  geuuratur  with  n  light  loiut.    Tiiore  are 


horo  two  clIcctB— tiic  dip  in  the  cun  e  and  the  swing  of  lh«  otdaitti 
batwaeo  the  dolled  Iknte  The  curve  ihomi  o       tinni  U 
hemionie  in  plnw  with  tlM  OMMMted  weve,  and  OMily  equal  toH 
ijj  aniplitade,  added  towfako  is  a  Idth.    To  explain  the  wigiatf 
the  3r<i,  it  roust  be  flnl  noted  that  the  ctirve  is  lagging  with  ttpA 
to  the  'bus  bar  voltage  by  an  angle  of  53deg.— that  is,  iSdeg.  injbt 
windings—so  that  the  magnetising  current  component  vtWi  d 
the  whole.     ft  is  well  known  that  hr-itprMis  in  iran  dirtoRi 
magnotliiihg  current  waveii  by  j;;'.  ni;  nsc  to  hiiriiKjni:?,  of  wind) 
the  3rd  is  the  most  important,    iu  'hr-  ^rn  « n  curve  tbe  dutwtion  v 
niJul  hy  th.i  M;iy  in  wliu'h  the  uririaiii'i  wtre  connectod.  ffkn 
generator  windings  are  joined  "  tlir'_H'-\vije  rttar."  no  8fd  hannoni^ 
run  exist  :  but  when  the  m  '..tr:il-.  ol     in  r  ttor  and  motor aure esrIbA 
the  ordinates  of  the  drd  hajruionic  in  each  phase  are  added,  aoi  a 
triplc'f  re<|ucncy  current  llowg  in  each  winding  end  to  eaOb.  Mn*- 
ever,  the  iiiaguetiiuug  couiponent  of  the  Mtwent  in  a  molar  nadsta 
oraoBla  phaae  10  Ihot  ia  afneintor  with  regard  to  the  voltagr-  A 
Sfdharaieiue  in  the  moKir ii, therefore, in  phase  with  ooe in tb< 
generator,  and  a  triple-fi>iN)uencj'  current  circulates  ihiongh  m 
nuufaincs.    As  Ihe  excitation  was  raised,  the  dip  it)  the  curve  *^ 
appeared  at  about  quarter  full  load,  and  tlie  current  became  appniii 
iiiaiely  ainusoidtd. 

}'rii,:ilii-  1  iiriiiliiiiio/  ETfilttig  Current  in  Threr-})ha*tM<u:kt»f_t^ 
—The  reaction  of  u  large  demagnetising  component  upon  the  dm 
oitcuh  most  in  the  above  case  have  been  very  marlMd.  luw- 

tuti  Cvmnl  •<  liSO  (■  ftntm  t-pliaas 
Dinciiut  Hall  Fall  Lofl        •  14 
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tnnatelv.  no  record  of  thin  wan  taken  at  the  tiuM,  1ml  MUM  W 
months  later  1  obtained  fSfr  !»,  which  ia  the  exciting  ournnt  «l 
the  same  machine  with*  lend  of  140  amperee.  Tliere  are  beie  ni 

well  deiined  wmviO  per  period  superpoeed  on  the  conunuon' 
exciting  ctirrent.  Thene  arise  from  tlio  double  fnsinonc.v  magnelis^ 
ing  effect  of  the  current  in  each  phase  in  turn.  The  existence  o- 
the.ie  three-pha»e  field  disturbances  naa  been  disputed,  but  that  tb«^ 
probably  exist  in  all  machines  and  do  not  depend  upon  a^paf*ienj»t 
design  is  seen  by  their  being  equaiiy  pniimn«*d  in  tM  1J«W»- 

r]i._  ci.li  lUiitiun  liv  N^hich  thi-  IjHok  ampcre-tnriiH  of  armatur* 
reait  uu  ii:<-  (cniml  m  theory  to  1*6  perfectly  steady,  otj^uuies  that 
•Mho  .  ili  i    I  11  <  >  libtant  current  in  the  anuatoro  toils  variea  as  » 
sine  curve  when  their  poailiuu  i»  r«clion«d  from  the  contra  01  • 
pole.'    The  influence  of  the  hteadlh  eodReienior  the  wiiMfind  « 
abo  uegleoted.  That  thaee  onmmption*  aw  only  approxuneie. 
whMi  ie  ill  thogr  ane  Mid  to  be,  and  do  not  n  pr<^B<  ni  the  tmc  facta, 
iahein  ehown  to  be  the  caw.   The  followmt;  Ihi^t  mti  ^Fig.  11)  may 
help  to  nmke  the  origin  of  these  ripples  clearer.    The  lower  halve* 
of  the  cnrven  have  been  reversed  to  show  their  action,  imifpectivr 
of  roil  position.     The  positive  and  negative  uinxima  lie  uiid«-r 
opposite  poles,  imd  the  etiec  l  on  the  mngiictic  circuit  ia  cuiuulalive. 
Note  the  eoirespondenoe  b<:tween  the  gwnsral  *hB|>e  of  this  rippl< 
and  that  ol  the  actual  current,  and  that  tbi  f  tn  «  i  arc  luOKt  marW 
ill  the  Hrown  lloveri  nuu-hiiie.    On  open  cirviiii  t)n'  tiold  current  i> 
practiciilly  siniiglit. 

\rt  r  l  "''t'  >  f  t  Liirijr  Uetit  niturt  on  it  H  u 't  r  7. ,  >,/ ,/.  —There 
Ih-i-ii  some  disriission  rtecntly  upon  the  fuini' of   t.  -iing  Urge 
iilti-rimtiiig  i-urrent  generators  on  a  waU-r  load,  on  acr-uuiit  of  the 
1.  lid  saiil  t<i  be  prodiueii  by  tJie  capacity  effaot  of  the  elootnl?!*. 
Tho  foUowiug  curves  U  ijjs.  'ia.  i'X  24 1  may  thMefcnv  hm  ofintetvA 
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Us  eanfiil  aMMonoMBt  of  Fig.  SSit  kfouacl  ih«t  dw»a^  between 
Tohaga  uid  emrnt  on  the  {wp*r  ia  n)deg.,  bat  tiiN  m  waaed  bjr 

the  presence  of  »  bannonie  which  has  the  effect  of  %f^p"g  tb« 
rur«-es  nearer  on  tbe  zero  line.    Taking  tlie  eauiwbnl  mm  wavt, 

tlie  aniKle  ia  eiaell.v  80ili'g.  AKitin,  with  the  Tanoni  turbine  the 
Angle  is  ViOdeg.  At  Si  Hnd  4t\  niiipcres.  The  posaible  error  in  theie 
nH'iisiucinfints  ^iu^l  ki  thi-  iie4.-illograph  cam— is  about  Bdeg.  Since 
till'  I  11-iri.  iif  >^7.i<  jj.  is  0  WW,  ilie  power  factor  of  larf;e  gcneratorR  on 
a  w;iur  lomi  mas.  lln  ri-fiirc,  Hp  taken  as  unitv,  with  apus-ilih'  error 
eitiior  wiiyot  !  ]ier  i<'iit. 

Tlie  lopa  of  ihi'  cumnt  ivaves  are  in  all  lliree  pa»<  s  tlutUm  d. 
Ifaw  ha*  nothing  to  ilo  with  the  Uqnid  iwntMicr.  but  iR  rau)ic<l  bv 
tlw'filb  hMnuonie  havinK  changed  it*  phMe  hj  IHiMeg.,  a«  uuiv  bi^< 
1MB  by  tonpariag  Fig.  ga  with  Fin,  1.  In  tbe  genantor  wftv«  thi« 
hannonio  wm  nMrly  in  pbsM  with  the  limcbHnental ;  now  it 
oppoftite  to  it  At  the  start  of  the  period.  Aa  a  gennrator  the  ninrhitiu 
WM  cimnccted  "tonr-wire  star'" — <'.«.,  with  neutral  point  I'ltrthci)  - 
bill  I'.DU  till'  wntor  p-<<i<)tanc(>  fornia  a  mesh  acroiu  the  line  wires, 
aiiii  iff  ■  ;  rth  comifc-tioii  on  the  K«'n<'r«tor  i«  reinov«>d.  Il  can  bo 
sliovvn  iliiii  till' pliam-  (visition  of  an  h  th  harmonic  rhan(;o»  whe^n 
till'  ('(iriiH  rliiiiis  lire  ch'in^i  J  from  four  wire  iMr  I"  iiiimli,  uitlu  r  tjy 
lNklii({.  or  mil  al  all  ;  in  this  case  liy  ]S|>,1<>;,'.  I'.iil  »  ilioiilil  the 
r«ri«(>ii»  iniicliiiu'.  v.  iui'h  hii.-i  appiin  r.tl'.  of.'u  hi^lu'r  liariiniiiir'i  than 
the  i>th.  shun  till  lir.'.i  r  in  the  eurri^iit  .'  Tin'  iiiiJiwer  !»,  I  bilicvc, 
ttt  ba  fCNUid  ill  ihi  t:.  I'l  ripplee  of  tbe  preoedinft  section.  There  are 
lb  o(  thom  tu  u  pcnud,  produced  by  animtare  reaction,  and  their 
furthar  raaetion  upon  toe  Mnatora  eumal  ia  brought  out  in  a 
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Btriking  manner  by  this  ahiil  Of  iluMadM  to  aiaahcoaaaoitaa.  Hm 
diatortion  of  tbe  enrrent  wava  obaamd  in  Fig.  93  ia  tba  laanll  ef 
having  onlv  one  elot  per  pcde  par  phane.  Tt  ia  similar  to  the  Kwecp- 
falg  forward  of  the  tnagnetiam  in  continuons-currvnl  ftcncratoni,  and 
with  tha  two  alota  of  tna  Ptnooa  nuohine  islaM  marked. 

Phw  StoiHgina.—'Stm  taSatOM  of  unequal  turning  luomcnt  in 
generator*  la  a  •object  wWeb,  in  tliis  section  at  laaat,  la  souiewbat 
atale  There  ia,  howavar,  an  interest  attaching  to  the  following 
ciirvpH  on  ncconnt  of  the  reversal  of  cum-nt.  hig.  '2fi  wan  taken  at 
MniKir^  when  two  .'iODku'.  motor •r;ciierBtar»  were  runiiiiit.'  li^,'lil  in 
parallel,  bill  with  no  dirf-rs  (•iirn  iit  Inati.  from  iv  »irit,'lc  p  iierator  at 
Nf'ptiiri'  lijiiik  irivi  M  li>  i  niarini'  type  triple  t'\pani«inn  ciiljiiic. 
'I'lic  turn xpi  iiiliiij;  uii\<'  fiirui  (if  the  ^'inuTiitor  i*  I'ia.  I  iibovt'. 
Till-  ^  I'l'.uyi-  -!iow  >  .'iili  luid  haniititiiei,  iiiid  w.is  pnu'lu  ull y 

sl>'ail\  ('Vci'pt  for  till'  Hiiiull  nluhiig  uiuveunnl  of  the  ripples,  Th« 
enrrent  wuve  proHcnted  tlie  uiost  remarkable  appearance.  Itaeeiued 
•  li\  iiijt  thing,  swinging  aa  it  did  fimu  one  position  (.\)  to'  the 
Other  tHl  at  100  timea  a  miante,  tbe  ttqia  of  the  wavex  ^.hootinK 
oat  Kke  tantae'ca.  It  ia  a  very  stig|[|(Mtive  example  of  phase 
swinging,  the  more  no  because  there  la  little  sign  of  a  latent  I 
movement.  The  enrvc«  roliapscd  on  Iheiuaelvea  nnJ  sprang  out 
in  the  reveri"*  direction.  To  fxpliiin  thi",  let  OK,.  OK,  i l''i<.'. '27i 
roprcscnt  tho  voltage  vcctcni  of  ii  i;i  iir-riitnr  and  tyni'liriiiioii- 
motor  n  spi't  tivt'ly,  nmniiiK  liuht  with  a  puwcr  factor  iiwirly 
niiil\.  Ihi'  iiHiilriiiil  \iillai,'<'  OK  in  thi-rcfnrc  small.  If  now, 
l>.v  riasun  of  tlii'  ni:'<Uadin««»  of  the  engine  speed,  the  vtcttT 
<>Ki  18  mt  ^wiii^ii)','.  till'  motor  v«i't»r  will  follow,  and,  if 
tlio  disturbaiicL-  iit  great,  may  swing  past  the  zero  line.  As  it 
•Mraaehaa  onaaitian  to  0£.,  OB  fidb  to  aero  and  increases 

^Z^^  .  .  I— Aini       •L..  ^  i.L.  Xhe 
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proportional  to  0£,  and  by  inapeotion  oi  tbe  wa  mo  i^ 


•ppraaehaa  omoaition  to  OK,,  OB  bib  to  ■ero  and  incr 
to  eooM  oppoaite  maximnin  OE*  at  the  and  of  the  swing. 
Kteady  poution  of  <)E.  U  usuaDy  above  the  xero  Kno;  tcw^ 
OE>  will  tlierefore  be  less  than  UE.   The  current  in  tlio  ofant 


diminlah  from  a  ma\iiniiin,  I,,  pi-.h  iliri  uyh  zero,  nod 
to  a  lesaar  maximum,  i^  liy  uieasur.  nh  nt  of  Kig.  -30  it  is 
found  that  Ao  nhtivo  ongia  of  awing  was  six  times  tho  steady 
phsM  displaoementbeiwam  motor  and  generator ;  iu  abaolute  value 
cannot  be  determined  from  the  curves.  The  power-factor  of  tbo 
circuit  was  o  ».'i.  In  the  lower  poaition  (B)  the  11th  harmonie  ia 
prominent,  and  in  the  upper  there  is  added  to  it— eooapienaua  at 
the  maxima— a  smaller  2.Srd  or  '25th. 

I'haie  Difittarrmmt  tiiul  Lo<ui.— There  is  one  more  effect  to  which 
I  wish  briefly  to  refer.  The  measurement  of  tho  steady  displaea' 
mcnt  between.  «iiy,  i»o  aUfniatorn  in  parallel,  or  a  ><yiii-hronouK 
motor  and  iU  (,'iMKnitiir.  dejiending  upon  excitation  and  lonil,  liis 
not  hitherto  Wi-n  cxperiminliilly  pti-milde.  Iliijiij;h  the  gem  ml  illrot 
is  well  enough  known.  If  ;i  fiiiali  uhit.'  p  ui  li  Ih  placed  uii  Iho  si  le 
of  one  of  the  revolving  pules  of  a  «Mielinj!!i>us  mot'iir,  rind  this  ia 
Ulnminated  by  an  are  alternating  at  the  freijin-iuy  hT  the  circuit, 
the  effect  is  a  white  line,  but  if  it  u  obwrved  through  u  liuo  sUt  cut 
in  the  edge  of  a  diaedriTeubya  araanaynefantMuaiuotor  iti 


Flu.        I'uB  i onkuiDMnxo  Yuktiuk  Wavk  Fuiiii,  8cc  Fin.  li.  in  riivhK 
wiTJi  k,  rea  #BlMI6k 

-I  itmiiiir\  ( ):i  lainiiiR  till'  excitation  of  the  mntor  it  nnvcs  forward'* 
til  >i  iii-«  pusitinii,  and  b»ck«anls  if  it  i«  Inwer.-d,  th"  iitn  iiint  of 
I'hiise  ditipliireinent  i-iirrespiiinliii'„'  tu  n  cliniiRp  in  ntlii'i  nf  the 
\erloni  OE,  or  OF..  The  j;! en!  advaiit.i;,'.'  of  this  lien-  luclh'id  is 
that  it  gives  the  aetiinl  iiiovi  ioi  ii;  of  the  rotnr,  and  the  intl  •.eiicc  of 
armature  reaction  in  alternators  in  lowering  the  iji  nrratf  J  voltage 
can  now  be  obMrved.  For  the  OE,  and  OK,  are  not  tha  termiiud 
but  the  generated  volt*  in  the  respective  machines,  and  there  is  no 
phase  displacement  unleM  tboMcbaqga. 

For  the  direct  observanoe  of  phoM  awiiigtng  tho  method  ia  wry 
useful.  When  load  is  thrown  on'or  off  a  motor  or  generator,  the 
rotor  appears  to  make  torsional  o«eillations  on  tlie  shaft,  usually 
dying  oat  in  about  half  a  ininote.  The  time  of  oaeiUation  at  different 
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cawitations  can  be  byai,  nd  Aaiiak  of  haotiag  on  any  pntlralar 
dnrait  detennined.  Tho  flnotnation  of  mnrant.  and  tharonm  of 

torque,  by  the  variation  of  generator  speed  can  also  be  readily  seen. 
The  arrangement  is  in  cfTccl  an  optical  tachometer,  imd  by  the  use 
of  on  onoloaed  revolving  drnm  oo  which  aenaitiaad  paper  is  mounted 
pholopofihie  lacorda  eooid  bo  obtained. 


Mr.  llALI'll  ii.'ki'ii  !>-•.  I  l 
ammeter  was  connected  iietweeo 


TPton  if  be  could  explain  why,  wbon  an 
leo  the  plates  of  a  water  restatanoa,  and 


tai  tha  aondMlM  leatfiw  to  &a  wattr  laaistaaea.  thai  ia  tha 
enaaiasBthaa  tbe  one  ontaide,  the  asoree  of  elaelrlclty  bang 


a  SOOkw.  S.OOO.volt  alternator 

Mr.  CU)THIEU  laid  it  was  a  cuiuraon  pnietioc  to  u^e  reverse-power 
circuit  br»ttk«r.'«  on  alternating  cirt'iiil*.  In  the  event  of  a  short-circuit 
oi  curnng  in  a  fe«dtir,  il  had  been  found  in  pnctlM  tbp*  O  aorglng  effwA 
resulted  which  c«u*c<l  the  reverse-power  aulomalla  daSMMS  to  Opar^  and 
so  iaolate  the  machine  just  at  a  tino  whan  the  cootiBnanN  otaofpu  waa 
most  wanted.  Curves  under  thcM  ccndHiaaa  werid  he  very  nsafal  to 
designers  of  iiT  'ti  ^'tioii  devires. 

Mr.  O.  SliiNKV  .  Hiidi.lfn'ii  that  the  wave  form  ot  the  I'srson'B 
machine  was  Hinoother  than  that  ot  tbe  Brown  owing  to  the  lornwr 
hsvinh' (Closed  xloto  or  taBBeiater  tfaa  annatanwiadiais  and  the  latter 
liaving  large  open  slots. 

I)r  THOBNTOX.  in  reply  to  the  disoosmon.  tlionght  that  leakage 
might  aecounl  for  the  difference  in  the  reading  of  tlie  two  ammeters 
mentmned  by  Mr.  llalph.  No  eiperiraciitiil  curves  had  been  taken  when 
fanlts  had  h"'v.  on  Ihr  sv.-ili'iii,  and  he  dniiliini  wliethcr  lie  would  be  i»r- 
niitted  to  do  such  a  thing.  Tbe  cables  would  not  --tand  a  maintained 
resonance  of  enonmoa  aalglitllte  Ho  aarsed  with  Mr.  Htoney  that 
closed  and  open  slots  wmU  soaownt  fW  tbe  difference  in  the  wave  form. 
The  roa-HloD  on  tbe  field  woald  imnate  the  ohmic  rl'^l^t»DOS.  Ht, 
Tatnbnll  hstd  proposed  to  laadaHta  fbe  tirldh.  t  i-t  persunally  ha  (ur, 
Thornton)  tboqght  thi^t  UminaMag  wooM  hate  i^  choking  efleot. 
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LnnuTncMiinin  wnnmssL. 

(ifOf  Miba^niMfiilllloDr.  Snmpner'*  inaugural 
inuinshaia  Iioaal  Sulioii  of  the  Inalitntion  of 
m  on  "  TIm  Um  of  Iran  in  Altema*»«amint 


-a 
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A 

1       t  j 

.SET  S\-i»>i  ill  llimiiii'iN'.  W  u  I  u  rKR, 

'ectntUin  of  Nov.  25.  Itce.  2  and  l)«c. W»*>. 
9wad  up  tlw  MOM  mbjaot  ioA^Mnimlfy  and 
dtacuUng-oitrrent  wattmeton  in  wtueii  Iron 


THKOl-OH  RrCclBtllWO  W/.TTMI  fFII. 

c  inMtriitnents  are  said  M  be  independent, 
frciiucncv  and  wftvo  fonn,  and  nowly 
ispliicouiout. 


■etioM  mm  Bicoiuiim  Watiiurkv. 

•hown  in  Figs.  1  to  4,  to  ft  nconling 
!«-pliM«  cirrnita.  It  it  *  CMnlmiKlion 
«,  oMbekriricHllv  indepoodaiil  ol  the 


)>  WaTTMCiea. 

Tlie  tii'ld  um^'iK  t  A  of  oiwii 
aminalccl  iron  core.  Tliere  are 
ie  poib,  tho  iengtb  of  the  upper 


sap  h  hcint;  nbout  one- twentieth  tlut  of  the  entire  magnetic  drruil, 
while  I  and  r  tosetlicr  are  abool  one-twelfth  of  the  nanie  Ungth. 
These  lengths  of  air  f;np,  it  wppt-Brs,  Imve  been  fouiul  iuo»1  «Mit«M* 
for  obtaining  a  iini(<irni  liiUl,  an  important  cjtulitio:.  in  rwujiiii  ' 
itiKtrumfnts.  Coil  il  is  the  hhniit  (\>il,  cue  sido  of  which  swinf-  bi  the 
ilppt-r  .'lir-i^ap  as  shown  in  l  ii;s  1  mtl  '2.  It  is  niechniiic-illv  cjd- 
m'Otcd  in  ^\n^  tnnnnr-r  inilicatrd  m  Kii;*  2  .mil  4  to  another  ^limt 
coil  swiliginj;  m  the  upper  air  o!  tif  M-rond  wattmftei.  The 
electrical  cuuuectioneof  tlie  coiuplcte  wattmct«r  are  shown  ia  i 


DlSOnUIOl  «■  ILBOniOlL  STAIMBM  UD 

UII1T8. 


At  the  InatitntioQ  of  Eloetrical  Eufdncers  la«t  week,  a  dia- 
ctiaMOo  WM  opened  ttpoa  the  Intemational  £loctrical  Cooenai 
Mrhieh  ma  held  at  St  Lonw  in  Sci>tcinber  hut  year  on  Eke- 
triotl  Unit«.  Mr.  W.  Ihiddell's  report  iia  hononirr  laentary  to 
the  [Iritinh  tielegation  to  the  Cwigrcsa  was  piibltefaeii  m  the 
lust  i-sin' of  till'  ./  •      '  "if  llic  Institution       I "1),  and  Mr. 
Ihiililcll  upeiicil  till'  iiisiii&*ion  by  '•iininiarisinj;  the  ijucstiniis 
that  had  been  <liull  with.    Paper-  "n  "The  Lc.iialiMvl  St.in 
dan!  of  E.M.F,'  by  I'lof.  Caihari,  ami    .Mivjsnetic  l'm;«  ,aA 
othur  Siibjoifls  that  nii,t;hl  i  ic,  upy  Attention  ai  thi  next 
International  KIcctiical  Coii^re^>,  by  Dr.  A.K.  Krtinelly  wxre 
(liscussed  at  the  Congress,  and  have  bcuii  pubhsheil  in  7"^i< 
Eii'lrinun,  Vol.  1.11.,  pp.  .s2S  and  826  rcsiiettively.    The  .ji- 
Clliiiiion  was  also  extended  to  the  followiiin  other  Papers  l<;.<-1 
ut  the  Con-;iViw,  and  these  will  U-  found  in  tlic  numlwr  of  the 
Institution  Jtw'tnii/ already  alluded  to:  "  On  the  Syste«a  d 
Electric  Unitat"  by  IW.  M.  Aacoli  ,  "Piopogals  Coiiccmiag 
Eleetrical  and  PKjreicnl  Unita,"  by  Prof.  U.  Giorgi :  ' 'IIm 
Absolute  Valns  of  tbo  EJUF.  of  tlw  Obwk  and  the  Wonon 
Cell,"  bv  ProfaL  H.  8.  Garhart  and  O.  W.  Pkttenon:  ••Tho 
So.  ill.d  Inteniafion.il  Kleitrieal  Units,"  by  Pr.  F.  A.  Wolff. 

Mr.  W.  DUUDF.I.L  said  he  would  diacau  the  .(ueslion  of  oniu  by  »»k. 
a  Mrien  of  uoettiooa.  FiiA,  What  was  tho  tnte  value  of  th«  roll  and 
ttia  ampere  ?— II  was  prvtt;  fenenllj  admitted  that  the  uue  value  of  tlM 
volt.  IC"  C.G.S.  units  wa?  such  thiit  the  E.M  F.  of  a  nonnal  Clark  cell  at 
1.)  C.  was  much  more  marly  I  t  ta  vi.lU  '.h.in  1  4;tl  volt*,  the  priMnI 
\^t\  valuf.    Ill  ilil-i  corititrtioii  it  was  of  iuteri-»t  to  not*  (hat  duiiag 
some  tcil^  made  by  Mr  Tn.Utr  al  the  Ikurd  of  Trade,  tewUchM 
determined  the  valiio  of  the  norm  J  Clark  cell  in  tanna  Of  the  HOlHilaTa 
ampere  and  standard  ohm  the  legal  Btendarda  o(  the  Board  of  T^lde^  he 
fottod  (hat  the  trae  E.M.F  of  the  Clark  cell  wa*  oearly  ,',lh  per  cent, 
lower  than  thr  prenent  li-o;al  \alae-i.'  ,  tljerc  wa~.  a  discrepancy  aunni.-'t 
ear  three  le^a'  -tandard?  of  nrurly  '  th  pi  r  c.  i  •     1:  wi-  to  be  noie-i, 
however,  that  this  error  was  less  than  lUf  error  spccilitd  iu  the  Ordocof 
Council  which  mnerna  tlie  appointment  of  (heae  itandardl.  xho  wH, 
tho  amiiere  and  the  oUiii  were  i^onected  log«(b«r  by  Uhn't  law ;  there- 
fore, iX  we  made  a  ooocrelc  tlandard  for  any  two  of  these  quantities.  w» 
aUo  determined  (be  third.    He  thought  no  one  wa»  di9po-.ed  to  <|U»rrrj 
with  thf  prc5«nt  mercury  rtandard  ohm,  e^iiecially  in  m-.  ■   of  the  f  ,;-, 
(hat  (hr  incr.  iirv  -.Uniliird  .  Si'l  up  by  tho  SAtion.i'.  fi)  i:i    i  .al-oratory  . 
and  that  set  up  by  the  KciehKoiiittait  in  Germany  »,{rced  to  wiil>  u  a  few  units 
in  lOO.OtK).  Therofora,  it  wia  only  neoesaary  to  aet  up  a  eoneiclc  alandard 
for  one  of  the  other  .|uantitie«.   Kboald  we  set  up  a  ataodard  for  the  TvMt 
or  the  ampere  -'  If  the  v.,lt.  it  would  probably  lake  the  form  of  ijnie  c- ; 
should  it  be  the  Clark  jinc  cell  or  the  Weaton  eadminm  cell  f  If.ho>.i  .  .; 
the  standard  set  up  phoiild  He  the  ampere,  was  the  silver  v.illnm.  if  r  -.i  t 
best  form,  or  wa?,  not    ■ini-  form  ol  current  liaiiince  b^f  i       s     ir  - 
various  countries  which  lei,-ali«d  dehnitioDS  ol  the  elecuical  uruts  b*.i 
legalised  deflntHmu  which  diflered  aomeviw^  allhoogb  (bev  wcm  oo 
doubt  intended  to  represent  the  same  nait  ThBi,  he  beliered.  In  Git«at 
Britain  the  law  stated  that  each  unit  was  the  vain-  ."!™nt.-d  in  ^erua 
of  the  C.G.S.  units,  and  was  represented  br  »  ctr.iin  -  iicf  r-    t  indard, 
whereas  under  the  United  Slates  law  the  defimiL  n   I  u:uts  i  i  teimacf 
the  C.li.ii.  units  was  qualified  bjr  the  words  •  JubatAnlially  e-|aa  .'"  I» 
was  not  "nccuratelv  equal."   The  next  questioo  was,  •  Should  the 
legal  definite  tunda'menul  unit  be  dM  fUdA.  anit  or  that  ohtainei 
by  attachioK  values  to  a  concrete  standard "?    Before  leaving  the 
question  of  standards  he  would  like  to  say  a  few  »orJ-<  on 
subject,  as  he  thought  some  misunderstanding  had  an;<  n  as  to  •-;.» 
natun*  of  -h,-  ditterrnl  standards     He  Ihjucht  thiit  we  needed  thr»« 
st.itni.\id       I  irit,  tlK'  C  <i.S.  sUindard.  will)  which,  he  took  it. 
ho.ly  would  agrie  as  our  fundaiitental  unit.   That  was  not  a  coimeM 
uandaid.    Keeondlv,  a  oonorata  rapreeentaUoo  e(  the  Ctt.S  wnu 
Thirdly,  a  pr«<  lic*i  standard  whioh  eoold  be  pot  into  ei«r>d»y  us*  ia  U»* 
workshop.    The  requirenunU  ol  theae  sUndHrds  were  totally  dirterr-r. 
For  the  second  standard— i.e..  a  eoncrete  repreieatatii>n  of  the  C  '  ■  - 
unit,  or  a  mulli|ilf  of  il    we  re-piircl  pirniantnc  ani  repivtlticibi.  »v 
but  «v  did  Mi>!  ri-iiuii  in  ii  \.  :vhi,'li  di  ;:r.'.  thitlhnt  -landard  f^lioold  ^ 
easy  to  reproduce  or  cssy  to  ute.    On  the  other  hand,  for  the  Uj.r* 
■undard-ilie  praetieal  standard  to  be  lekeo  Into  the  woMBBjy— ** 
roiuited  t  lat  it  shouM  be  easT  to  use,  easy  to  set  op,  that  itrtioota  h*^ 
m^ara'e  aooBnuv.  and  thoiiU  aagr  •mroMorinlbailMdaid  itooOiAbe 
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niomd  to  oar  KtondArdUioK  Ulaantdiiai  lo  to  wdlbntod  and  Mdtttr 

■oined.    Therelorc,  the  condiliona  governinK  the  Boeond  md  third  st»n 
dMrda  were  very  differtnt.    Thi-  iB«reary  ohm  was  M  Mtremely  goc-l 
(■x»»iple  <>(  a  secondary  »tanr!;ir(1.    It  ctwild  be  ael  or  si''  R»»e  a  very 
high  ivgnn  of  permui-.tut  bul  »o  one  wouM  sii^jirc-t  »hat  it 

ahoold  ba  takaa  into  the  «?arksbop  and  need.  Tertiary  !itaaJ&ri«  fultilled 
■iH  liq^miMiat*,  bat  «•  WlOini  »  ■mndM;  standard  for  putootlnl 
Alfcmwa  or  uuimA  irillab  dtoaU  hm  a  very  hiuh  peimanvnt 
•eenraey.  Some  cell  in  oonjanction  with  a  reaiatanoo  irouUl  jpnbaUr  bo 
utcd  for  wnrkihopii.  and  woi^d  give  quite  as  good  reautto  M  fht  miBMiin 
ohm       giving  a*  our  tertiary  fanifan^  tri-istanec. 

With  rrt.'Brd  lo  niagneti;'  ni^:'.  .  >v<  ie4  name«  for  lliree  ma^etic 
quantitiea — vin.,  magaatomotivc  force,  total  magnetic  Mux  and  magnoiic 
ntawlMKa.  Tbm  mm  thm  omumn  Ofw  to  na  b;r  ■"■t'ht 
di««M  Iha  qmntitlM  to  wbiA  t)w  ttium  w«f«  to  be  Rim  Tl  lere  were 
seven  ijunntitieii  in  the  volt  ampere-ohm  pT't^-m  in-l  Minlil  T  rm  iiirfc 
rn're  nnmcs  consi'ltnt  with  these.  T;u-  unit  oi  Uitii.  v.  mlii  hf  m 
volt-  ]>'  V  5C  *nr.r|,  ;n  (hnt  )t  '  n!i>ix>i*  tarns  wouid  be  tbf  nmKiieUjmt>ln-« 
foil"  unJ  ;hi:  ratio  w.  l;',J  k"''*'  i">''  of  reluctance.  Wc  cnuld  either 
r«ticiniiJi:^i:  ILudf  iuiu  tjv  iiioun<j  iho  4»  from  the  ningnetomotive  forces 
totD  the  naKnclic  rehicta'nre.  or  we  could  give  oainea  tooor  present  ('.US. 
unite.  It  had  bci  n  iiiigK««ted  that  all  the  O.O.R.  ebalrioM  units  nei-di^ 
nameH  Ilut  'inl  thr.  '  If  iio,  how  were  these  namn:  to  be  fomed, 
because  a  pnpotit  01  i.jnl  i«c>n  |>ut  forwitrd  for  forming  tlUlil,  with 
which  be  did  not  know  wtiethor  the  menibero  would  agree  r 

The  '  hamberof  Delc(^kes  resolved  to  advl>e  their  raapecttve  O.jvern- 
Bit  JU^s  to  npiKiiiit  an  International  Commission  to  di-al  with  the  question 
of  units  and  standards  It  »as  greatly  to  b«  hoped  that  this  excellent 
recommendation  would  b«  adopted,  and  that  a  permanent  International 
Commission  weul  I  appointed.  In  thl»  event  his  final  qucalion  w».i  — 
Can  this  Institulioii.  .Inch  rcprfscntod  the  Kreut  body  of  electrical  <:ik' 
neers  in  thia  country  who  use  these  olcctrical  unit.'*,  hulptUe  Commiesinn 
in  any  way  by  oolltxXlag  datft  for  its  mombors,  or  by  U^ll(  aMUnlm 
made'or  experiment*  eairied  out,  and  by  bringin(,'  thoM  Htolla  tabn  tM 
Commission  ' 

Mr.  R.  K&YE  liUAY.  as  the  leader  of  the  deUgation  to  Amcrion  (mm 
the  Institution,  said  a  few  wonla  fi  .  iii  hm  iri-lit  not  urnhe  Hp 
would  like  to  mf>ntion  that  thi..  cn-ntrj.  wa-i  tsiIkt  ulIcI  tv.l  t:>  tlit  liiMi 
ttittoo  (or  tlie  work  tli«y  had  dune  in  cooneelion  witu  these  matters. 
OiiBt Biteltt «M liit«(y M pNftnd M it BifM Iwve biMila Mt  St  ito 
time  at  (he  OoaereM.  tnit  the  Iiutltatlei)  ita^ped  Into  the  l>i«a«h  willi  the 

members  who  were  out  at  the  Exposition,  owing  to  the  iiiterscntion  nf  Sir 
William  I'teece  and  I>ord  Uayloii;h  at  home.  Con«c«|u<nilj  <''.\f- 
broiik,  I'rof.  IVrry,  and  Col.  Cromplon,  were  appointr-  l  to  r*fri  ■  lU  (iieui 
Itfitain,  and  t^iay  had  reprisenti^d  us  in  a  munm  i  i  li  <  v.  i,\€:i<'  wi  mM 
have  expected.  UiM  (oiut  ha  (all  bouud  to  refer  to  was  the  kind  ttcat.ii.E>ut 
(faty  had  received  ia  AmriMat  lb*  beab  «l  tlio  AuMrioMM.  Fuither, 


they  might  tatettftov  kin  tfwl^a|iiiioiH  el  the  inttt  who  were  npro 

e.  aad  ha 


eentinK  Orral  Britain  VMW  factieeil  with  tlw  _ 

believed  tijdi  ttii'y  awrtMoDBiMemble  iwdtlil  in  the 

Cungrvmi  arrivtnl  ut. 

1  .ord  li  A  VLK 10  M ,  I  1<„S. ,  said  IhiU  Home  'JO  ycar:<  ago  he  had  the^i  inalti-n 
alnio-^t  at  hi»  lingi  r  cods,  but  since  then  a  gri-nt  ileal  ol  work  luid  been 
4one  with  which  he  was  imperfectly  acquainted.  Mr.  DoddeU  ha<l  ^ut 
the  qucbtions  before  the  meetlug  in  a  vtry  sncctaet  fona,  Mid  one  point 
on  wliltth  he  would  like  ta  iux\.c  a  r*mar?c  rr  !"o  vras  a?  to  tbf  1  rni'liiv- 
Mi  nt  nf  tlic  volt  or  the  uniiirrc  a.i  tlic  «>L-ijn4  p:ii:ciiiil  stan^illIJ.  ll.j 
thought  the  discussions  wbieh  bad  bocn  held  on  this  subject  given  in  the 
report  seemed  to  lake  too  much  for  granted  that  there  WM  no  midual 
niMsertainty  in  oonneokion  with  the  ohm.  If  the  ohm  were  given  to  us 
fna  heawen,  tlien  he  thought  there  would  be  an  immense  deal  lo  be 
•aid  lo  Iwraur  ut  Uiking  the  volt  as  Ilia  other  standard.  But,  aa  things 
were,  the  uiici-rlainty  that  there  might  be  about  the  ohm  ant!  tlii!'  atldeil 
unceitaiiity  that  there  might  bo  about  Ibvvollwuuld  b'  l  'tm  iiK  ilnaitjIy 
mixed.  This  argument  weighed  with  him  at  tlu  time  ho  did  his  work  in 
yMting  the  amyeie  forward  in  the  tlrst  inatenoe  f  tlw  tlm  the  SJLV. 
ol  ft  Ciwkoell.  From  the  practical  point  of  view  he  eonldwen  mider- 
k  the  cell  wa»  exceedingly  conrenifni,  an<l  no  doubt  it  would  be 
a*  a  iMliary  standard  in  the  workshop,  tvlmtever  miglu  be  done 
on  the  more  theoretical  aide  the  iiuorllon.  tie  did  not  meiiii  to 
dispute  that  vvi>  knew  the  hui  in:  re  accurately  than  ws  kni$« 
the  ampere  or  the  volt ;  this  was  ceitainly  the  ease.  But  we  must 
iMk  ahead.  Wiien  the  wwawhee  nam  io  fnpnK  w«m  oaaeyleted 
that  ritnatim  night  m  longer  etint  The  DoeenatnllM  whieli  were 
found  in  the  setting  up  ot  the  Clark  cell  related  principally  to  the 
meteui  y  end  of  it,  nnd  in  that  roepect  there  was  00  difference  between  the 
Clark  cell  and  the  Weston  cell.  He  understood,  however,  that  at  the  pre- 
sent time  these  unoertaintiea  were  nearly  removed,  aoii.  Vi'.n  tLing  so,  we 
might  then  conc«ntral«  oar  attentiou  on  the  advaatAK«  the  Weiiton  cell 
awhMbledlr  poatcsaed  at  the  other  end.  In  ?iew  of  the  eaaUer  temipera- 
Inre  eoeflldent  to  whioh  it  «m  tabjeot.  Still,  we  should  not  be  in  i»o 
great  a  hurry,  and  it  ws^  well  that  ex|wrionce  <ihouId  bo  gatherr^l  from 
many  quarters  as  lo  the  advantage  of  the  cadmium  cell  if  it  were  to  bo 
put  forward  ii><  r<'plArin^<  the  older  I'lark  1-4:11,  On  tlii:  ijuestionof  mot^'netic 
UKitv.  pi  rtiiii  .  ],<■  .  t  >i>  old  to  U-  inparllal  on  the  4*  quvittiun,  becaiute 
no  doubt  un  lauv'.aiain  there  would  upset  a  good  dciil  of  his  mental 
oapital  aad  would  be  decidedly  inoonvwient  to  hiiu.  Bat  one  must  look 
Inamatlerof  this  M>rt  rather  tu  the  mteiedts  of  the  rising  geuersticin, 
and  he  prelentii  tc  U..v»'  lb<>  matter  io  their  bauds-  Hl  h'ijl  ttd, 
Iiowever,  to  til'- •  pitli.  t , -.viMrh  Mr,  Heavlside  had  n  ili'-  nld- 

fa»hioncd  system,  it  war  irrational,  but  it  wim  a  question  oleuiivenlenoe; 
and  whilst,  in  the  abstract,  the  syi^tem  which  Ui.  llsaviside  pcelMied 
was  the  more  convenient,  the  objection  to  it  aimply  w<u>  that  the  otfamr 
had  iwen  eitablidMd.  He  hoped  aaana  wonld  not  be  mattiplied  nndnly. 
Ot  coniw.  thoM  who  ozed  Ihcnt  oonplanil;  (onn4  no  diUenltj  ia 


remembering  them,  bnt  thoa<¥  who  tnmcii  their  attention  to  other  branehM 

for  a  jp^T  or  two,  and  then  eamf  tvere  apt  in  l.c  .^t  a  loss  to  know 
n:i.it  ftii.i  meant  it  names  wi  rv  nuilliplie.l  i  '[  Il^v.  iiud  there  was  a 
tviideney  to  that  in  aome  of  the  proposi^a  that  bad  been  put  forward. 
Aaother  qoeetlon  wae  te  to  tlie  kind  ol  name  that  should  be  used.  He 
was  rather  hortifted  with  the  forms  ol  some  ot  the  suggestioo^^  that  had 
been  made. 

I'rol,  W  E.  AVHTON",  K.U.S.,  said  a  very  important  part  ol  the  6t 
LoiiK  Ciinfjress  was  the  eii<i.ii..lf  taiiDii  to  whi'thcr  thr  amp*??'  should  be 
di'Miicil  .11  twmil  of  the  ■■'1  eAm  ch-.Miu  'il  1-  i-.av:iU'ni.  nl  >.i!it:.\  01  lu  terms 
ot  the  ohm  and  the  E.M.K.  of  some  standard  ci'tl,  itnd,  »»  I.-ird  Kaleigb 
had  UMt  pertinanily  ranathod,  n  nmt  importaat  point  la  that  dl*. 
pimion  waa  entuwlv  omitted.  The  fiaoaaiion  had  farHeular  nfennae 
to  what  migiht  to  CBlted  over-knowledge  of  the  vafiari^s  of  the  electrolytic 
nicasuienMat  ot  current  and  elc<3lmlytie  aMa«ureiiirut  of  P.D.,  but.  prac 
tieally,  no  reference  whatever  was  made  ao  to  whether  the  •  hm  was 
known  to  a  vtry  hi  :li  •\r,:ri  -  I  lu  curacy.  For  this  reason  hi  l;a  1  h»d 
put  into  the  form  of  the  tollovring  table  the  best  dctcrmuutlivuK  ol  tiic 
ohm  made  in  tUa  aoonlij,  leaving  eat  aaae  of  tto  eariy  onee  ol  the 
Bdtiih  iaioataliaw  wUoh  we  knew  wem  4|itite  wtong. 

f.'HglM  OtunUw^tm^ik*  Ohmttmrt  IKHJ  In  CmUmttw  tf  Xtreuijf 

tMH2    B.il.  method  !>pinDinK  coil     .    T.  <rd  Ha.  ^i-igh   100 -J? 

fDlMhaiga  induoM  by  eo  U  ,,,.,„>, \(u\-m 
^^•\       tarmHltbni.igh  I'^l         ,  l.(a/.cbrook   lOujH 

LomianMlhad  .pinning  disc.  {^^'-1  "s^Sick*""*  ^"  j 

1H1>1  Do,  V.  .loiies  10<i  30 

iHttt  Da,  V.  Juni»  liK.  Hi 

xmn  MeOiUnypftrattti   Arfttn and Jonea  ioi>'.>7 

Maan  liJ«'3S 

Then  waa  a  good  deal  ol  dIflHoaea  between  them,  but  they  might  to 
eall('d  the  best  English  determinations.  When  he  read  the  I'apers  that 
were  eommunicsted  at  Chicago  he  fell  that  there  must  be  some  oUier 
il.  (••rail  nut  litis  of  th<»  ohm.  and  Mr  M«tlt«r  had  bwen  good  enough  to 
fi|M*Tii.l  ion -iilrn\bli'  tunc  in  i^oni^-  Llii:_>Uj.:li  u  liirvv  nuiiilier  of  Soienoe 
Abstracts  to  seek  tbeni.  Uut  them  were  none,  so,  a)  a  matter  ut  tact.  M 
Hgudetheohni  wawan  net  elear  to  afltlh  plnoe,  and  warn  not  Man 
aliaoiotety  etew  abnnt  the  (oarlh  plnee  in  ila  vahw.  The  great  advoonle 
io  Aiiierioa  far  drnning  the  ampere  by  meaiui  of  the  ohm  and  the  K.M.F. 
lutd  sonic  eell  was  Trot.  Carhart,  and  he  had  looked  up  what  had  been 
•.ho  ri'isnlt'ot  most  careful  work  In  the  liniveT!;ity  pf  Mtr^h'^ran.  w+pre  fn» 
>imo  y,;ai  1  I'rof.  Carhart  had  been  the  pioIlt-qi  f  i  hvsi'  ^  \  1  .i|>i  t 
by  Jleasrs.  Patteraon  and  ttulbe  describing  '1  he  lieu-rmmutiun  of  tbe 
bleetraekoBiaal  B^tdwtNw*  ot  Silver. '  in  lt<w,  gave  the  E.U.K,  ot  a 
Clarfc  at  ISX!.  at  1-4997  volts.  In  WM*  when  these  same  aulbora 
were  «Mn«  <>tli«r  spparatus,  they  arrived  at  the  conelwinri  that  at  the 
•aiuv  iciiiiii-iatur.  tl.L  1'jM  r  v^.i-  1  I  133  v<.>lta.  It  1111, 'lit  ba  imagined 
that  tills  w«8  approaching  considerable  ai:euracy,  but  ii  they  looked  at 
I'lof.  Carhait's  Taper,  oomuuirucatvd  to  the  St.  Iiouis  Congress,  mi  the 
same  subject,  what  he  Ulded  up  by  saying  was  this:  "  When  v>c  liavs 
*uoc«eded  in  redueir.g  ihnallMt  of  ekette  tatigue  w  the  aaapeaaion  to 
smaller  values,  we  shall  hope  to  laadi  lamlK  aoenrate  to  at  leaat  one  part 

in  "  CMJil.  I'lji  the  present  we  are  only  preparod  to  iiay  that  the 
leKalj.-~6.1  value  cl  tl.t  tl.M  l-'.  of  the  cifirk  coll  1,111  volts  under 
•taudaid  conditions)  is  too  high,  fnis  unoeitainty  was  nialnljr, 
or  largely,  due  to  the  form  ot  apparatus  he  had  nied.  whieh 
contained  a  fundanieoliU  mistako  from  the  mecbaiiii^  point  of  view.  It 
seemed  to  him  a  mistake  not  lo  utilise  the  magnetic  Ii:v1-incc  for  the 
measurement  of  the  foroe,  as  tbif  inatnnncnt  was  made  with  an  i;n>  >rmous 
aruomit  of  j  i  Lii  i..n  ut  th«  pre.ienl  lime.  Mr.  Uuddellhad  spoken  in  his 
upounif.' 1  L-iii,.tk.-.  ikU'Ut  ilic  rrsi-vtaiict  of  c  "lis  in  this  oountry  ugroring 
with  the  resistance  of  coils  in  Oormany  to  one  part,  or  000  or  two  parts, 
hkMOjOOO;  fan! that fand nothing whatauMtndn with  the  ohm;  it  eolj 
■howad  that  it  waa  poemUe  to  nake  oella  to  a  very  high  decree  ot 
simibirity  in  resistance.  Ii  did  not  show  that  any  oaeof  them  was  right. 
The  aaiue  thing  happened  In  oonnoctian  with  the  .itandard  ohm  in  the 
Ordor  In  Council  ot  the  Board  of  Trade.  This  merely  ni?^int  t'r».t  Mr, 
I  rotter  and  his  staff  were  able  to  compare  the  rrsitinni'  I  ^ouir  •>.»< 
sent  to  them  with  the  rafistaooe  ot  another  wire  in  the  board  oi  Trade 
laboratory  with  tha  dcpaaol  aemn^ mentioned  in  thaOtdecinOonnail, 
and  pM>|ii«  were  mMed  into  Ihinblng  ibat  beeanae  ooila  eonld  be  eora- 
pared  witli  nuidern  WhealsttMte  bridges  toom^  part  in  100.000,  they  could 
be  made  tu  rvinalti  u»  nitcunate  as  this.  Therefore,  in  a  .>^ji?e,  in  dealing 
with  this  iii;r  ;'i.->n  wr-  nil'_'ht  pfit  th«  ohm  nn  n«ci  xide  He  did  not  say 
l.int  \vii,-it  in  a  ■■far  mi  two  ■no  miijlit  knov^r  the  ohm  to  a  very  luncii 
greater  degree  ol  accuracy  than  waa  the  case  at  present,  because  it  was 
known  to  aome  tH  them  twtt  o(  the  thinga  that  Prol.  Vixtama  Joom 
did  before  he  died  was  to  get  the  Drapen'  Oomintny  to  pve  £7liO  <or  the 
construction  of  anewLorenxappnrat'i;  in  hf  riiH  in  t^ie  National  I'hysicwl 
Laboratory,  and  his  death  did  n  <t  Inv  tlu  Couip.in  v  in  , my  way  from  this 
obligation.  In  fact,  they  expressf^d  the  utnior'.  iMllin  ness  to  carry  out 
this  obligwlion,  and  ai,ked  Dr.  UU»;brook  ac  1  limao  i  to  put  the  new 
I»rcn/  apparatus  into  imiUirial  form.  It  impo^isiUe,  In  electro- 
niaguctic  measure,  to  make  an  absolute  deterroination  of  the  vott, although 
it  could  be  done  lu  eloctrustatie  measuie  :  but  it  »au  iinpos^ible  to  con- 
vert the  result  into  vioi:  unti  t'ley  kuev«'  the  riitiu  ul  thif  eleetroiuagnelie 
and  electroKtalit;  1  nil  ,1  i|ii  .iit.t.% ,  ami  that  t»aa  quite  ai^diOicult  to  obtain 
OS  n  detarniinatiun  of  tiiv  uitip  ri'  ur  the  ulitii.  Ilut  it  vox  nu,<Kiblo  to 
determine  tbe  ampere  t}  a  very  hi;.'h  degree  of  arouracy,  .iiid  what  vraeao 
ptizxLing  to  him  was  thai  while  dut'iii;^  the  last  30  ytiaro  there  hid  been 
a  great  anmbat  of  dalcnilnalioina  ot  the  ohoi.  piastlealkjr  nobodj  had 
ladaltrniaad  the  aapafc.  Fral.  Iimet  had  himiaU  thoaitbt  oitt  how 
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tht*  could  be  4one  In  sU  these  absolDto  meMiireiiienL>  it  was  necesur? 
t(>kimttttpoilUcaa(U»iita*mitoiliitin(«eMt7^  Ihan- 
fanitvMfttittoMmilMtflMMiiiiiilbeoiily  fttlnRjchiytrefwinlbr 

the  stationary  coil  in  which  the  mrtitl  Aitts  rotated.  I'dng  kti  apptinitu* 
which  he  had  eonstr<icted  in  1»^V8  (or  the  determination  of  the  ampere,  he 
Kot  a  rrsiilt  whirh  wan  vny  npar.  ■xhm  eipri  ss<-(3  in  ilppMil  o!  silver,  to 
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it  would  require  a  \nry  much  better  appuriktns  made  on  this  principle  in 
Ontario fallka  itartli  or  UUi  iriMtb  The  next  imynw— tt  naido  by 
Vn4.  itfim  WM  lo  to  vm,y  with  the  aifk  ooverloR  «t  Uw  wtna,  Imt  there 
was  a  ditrtculty  then  in  tc^tiiif;  the  insulation  between  the  torni:.  Thi.i 
was  solved  by  Mr.  Mather,  who  eat  two  bcliNS  in  marble  and  wound 
two  coji.i  which  wf-re  jolne  1  np  in  -'■lirj  aftrr  being  tented.  With  the 
»p|>»rftiu>'  hi'  hiiii  hK-nti.  ni  •!       In  in  j  in  ;  of  constmction  bj  Dr. 

Olazebrook  and  himccii,  be  iiop«<l  to  Ret  tiie  ampere  to  c«rttunljr  one  part 
in  lOjOOOband  poMibl;  to  oM|«rt  in  90,000,  M  tfaatto  lb*  MUM  of  a 
.  taw  wwu  or  monUiB  he  trasted  that  il  would  b*  p0Mib1«  to  b$/n  tb*  aitoo- 
liiU-  ampere  more  accurately  than  the  absolute  value  of  any  other  of  the 
riectrical  units  had  yi-t  bet^n  obtained. 

Mr  A.  1'.  I'liO')  TEU  Mid  Ikfore  UkinK  part  iii  thin  diwuimlon  I  wl»h 
to  make  it  clear  that  my  remarliB  are  not  to  be  uiidcr(.tood  oh  ro]<ra- 
Milling  the  ofliL-iol  viewB  of  the  VoArd  of  Trade.  In  the  soction  of  l>r. 
Wolffs  I'vpat  en  the  *■  Le«aliHatioii  of  the  Klectriea!  I' nits  by  the 
varioM  <l«T«rtiin<«(«  "  ke  obecrvex  tliai  "  iu  Kn^land   ....   a  di». 

tinctinn  i-  nni^ft  twtwrrTi  a  iinll  nf  r„M  Y  iirni  tlif  «l*iii!nt<l  nf  K.^f  F  . 
the  latter  vitljncd  as  ih?  K'Oth  j  firr  nf  tb-/  i>ro:-.-ur*'  fiTO'l-hjin^'  a 

certain  detfeciion  ul  a  Kelvm  eieeuo<itauc  voltmeter  of  the  mulliceiluiar 
type  .  .  .  ."  The  iliitinetion  between  a  unit  and  a  Mandard  waa 
ifiilcusi-td  by  the  Electrical  Standard)  Comioittee  of  1X10.  That  com 
inittec  was  appointed  "  to  consider  and  report  ....  with  a  viovr  o( 
causing;  new  denomination.'!  of  standards  (or  the  moasuremcnt  of  cloe 
Irii'ilv  for  th<>  >!-p  of  twif  to     madii  and  dul.v  i"rifi-i1_"  The-  ili-liu  ■'.ion 

h.  In        fiiliili)  in   llir  \S'ni^;lll:.  :uld  McaHUtrK  .V  '  nf   I -L' I    wlu;h,  wllllr  f. 

declared  that  a  certain  metallic  bar  should  t>c  oon«id«(«d  tiie  ubindard 
yard  of  the  nrili&li  Kinpire.  provided  (or  its  recovery  and  reproduction  in 
caae  of  the  total  dcotruction  or  losa  of  it  and  all  ita  authentic  copiea  and 
faeiimik*.  )>y  a  declaration  tliat  ■(.'<  length  in  .HRin..  HUrh  that  3!i  I.S9'J!) 
of  tbcm  art  c<|UbI  to  the  length  of  a  pendulum  vibrating  Mcoudx  In  vncao 
Rr.'l  at  ihr  fn  l.ivpt  ;n  ttv?  l.^titii<lp  of  London  Wlinn  tliat  standard  was 
■  lf-itio^">'l  b_v  till-  t-nrniiiLi  ol  the  Hon-*-  of  railianunt  tlif  ii«w  ctaodard 
waa  eonntructed,  not  by  any  tiiemturt'iiieni  ul  the  l(>n«lii  of  the  pendulum, 
liut  by  a  direful  coropariaon  u(  all  the  best  ncales  that  :ouM  be  got 
together  The  Act  of  18.V~>,  which  conatitutcd  the  legal  yard,  named 
others  as  ita  sncceasorB  in  the  cvanlal  deatruction  or  Ioes,  and  omitted 
reference  to  thc'pendulum.*  Rirailwly  the  unit  of  length  of  tlie  metric 
sytlem  is  thf  10.(>Otl.O(KHh  purl  of  «  ri-r^.n'.u  lu  idrftnt  from  the  poll' 
to  thr  I  .[UJitoi,  but  the  standard  i  .  ttm  p.iilinuin  Imr  L.<pt  at  rarie.  \u\ 
gyioa  unit  may  be  defined  in  various  diQerent  ways :  each  deSniiioaa 
are  dMoripHoaa.  A  itandard  U  the  material  embodiment  of  a  anit  for 
pntltatl  pupOMI,  knd  in  thin  i.-ountry  the  oonalruttlon  of  material 
•Imdndl  is  awiwilated  by  the  Weights  and  McKsarefl  Act.  In  other 
eolinlrinthe  imih  we  defined  by  law,  but  their  embodiment  in  the  (orui 
of  meatnrini;  aoparatti..!  i.-  Ii'ft  to  aithorineJ  o'Tifi.'.U.  ITic  Ordfr  in 
I  ijimiil  <:■(  IHIM  kii"]:':  »  ''li'nr  li I  1 1 iK'll on  iictv^ u.-Ml  ii  uiii'.  ,inil  u  lumliiril. 

It  says  that  "  new  denominntione  of  standard»  arv  re<|aired  (or  nse  m  trade 
boMQ  oa  lb*  loUoiiiiif  untti  ol  ilMtrical  mcasunaiiMat."  Then  follow 
thiw  parsfpuphs  of  dtflnfUoM.  The  primary  dcflnitfoa  of  the  Ohm  is 
W  C  G.S. ;  lli<;  sti-ondiiry  dftiniUoti,  •■  .  .  .  and  U  rfpr«icntcil  by 
lha  resistance  "  of  a  certain  column  of  mercury.  Tbc  primary  definition 
of  (he  Ampere  ia  ,',,thC  G.S. .  the  secondary  deliDjtinn.  "  am! 
whitli  i"  iiprL-ventc-d  by  the  unvarying  electric  carteni  1^ hicli  ili  po  ii-  u 
certain  amount  ol  wlvcr  per  second.  The  |^iwary  dclioition  of  the  volt 
iaWT'C.O.a;  tlMMMndarydeOiiitim,  »  ....  bthlg  «h»  «hetrical 
priMU*  tbM.  if  itMdily  applied  l»  »  eODilaatar  wfaoM  immUdm  is 
1  ohro,  will  produce  a  current  of  1  ampere " ;  the  third  delinilion. 
"  .  .  .  .  and  which  is  represented  by"  Ihr  value  of  the  Clark 
cpll.  !n  these  t!ir.'*i  j  »fn[»raph -.  the  wnnl  "  standard  "  is  not  to  bo  found. 
Till'  I  irJiT  111  Ctiincil  Bsiyt  thu;  m  v.  ilurominations  of  standardii  have 
been  made  and  Tsrified,  and  goes  on  to  "  opproTe  (ba  aeveial  dvnoaiiDk- 
tioaa  ■!  itMdMte  Mt  ill  tha  Mbadiii*  Smto  M  M  iMMitait^ 
of  itBiidKidi  Ibr  dMitriMi  nmrnnmnt*'  Th«  tdMdiib  «< Mb  forfh " 
the  obot  coil,  and  dors  not  mention  tba  mercury  column,  it  t^ta  forth  the 
a'npvrr  bntimce,  and  does  not  allude  to  silver  deposition,  and  seta  forth 
the  voltmeter  without  mentioning  the  f'laik  effl  ITnliko  any  {other 
country,  our  Drder  in  Council  d«l  ur  .  '.Hi  Ijm  ti  :  f  aenracy  attainable, 
and  atiould  be  rciueuibond  in  coiir.tut.uii  uilh  the  words  and  is 
npNMntMl"  whiah  MMv  in  wsh  definition.  The  United  Klat<'.-<  Law 
una  the  expnadvnt  "  salwtMitially  e.junl  la  "  and  pr;i(jtically  c<|uiva- 
If  nl  lo."  nermanv  u»i  a  the  c\pre«.M0n  "  practically  ci|uivalcnt  to,  '  and 
l-raiioa  and  (irli-iuiii  "  liullicn-ntly  well  tor  practical  purposes.  '  and 
Austria  "  for  commercial  purposes."  In  ln'.i4  it  vin  necessary  to  use 
dcrinitionii  o(  the  unit>,  but  now  that  so  much  work  ha«  been  done  on 
ab««>lut<s  «4««trical  muaauiemfiuCii,  it  iu>|i«ttri>  tu  me  that  if  ««  weie  start- 
ing afrnta  the  C.O.S.  deGaltioii  would  Miiice  for  the  witii.  «ni  tfw  m>m> 
tioa  of  standards  may  be  left  to  the  oOfliBla  of  Msh  Maotr;.  TboM 
oiticiaU  will,  naturally,  be  in  touch  with  the  scicntiic  authorities,  und 
will  keep  Int^nineK  c-it  iiifi>rmii<.l  litiout  thi;  values  of  their  standards  in 
abssl'ite  inriii!iini  when  ittipnit.uit  abwlule  re-determinatioiii  of  tht?  units 
arc  mudf  Mr.  I'uld.  ll  f;|>  >l;c  ;it  St.  I.oun  of  unilii  as  prirnury -^tuinlanl  ^, 
and  of  ^'■Uit  1  cUl  blandards  ai  "  setijndary  standards  '  I  4Uit«  a^'r«<< 
With  him  when  be  Mjr>  "H  wemld  be  tiawiM  to  tie  emcaBlvea  too 
t),>hilv  to  these"  When  tl  ft  found  that  the  standarda  dlveme  appt<- 
t  i.ilily  from  li,.  unit",  twocotir  e^  are  open  one  in  to  ■  6i  rap'"  thi  i  tuiid.ir.tr 

'  ">'MiiliarlieetUTe«  on  ^«ientitic  Subjects."  t)irJohnHeiMhel,p.4'j'.>. 


and  the  other  is  lo  apply  »  eomction.  Clerk  Uaiwell  was  of  oftaiaB 
Ibat  the  original  B.A.  ohm  would  not  fe«  alteeed,  bat  thit  a  MBit- 
tiea  would  be  applied,  when  nora  aeeonrte  neMTchea  bad  hm  nidi.* 

Among  tlio  many  important  pieces  of  work  which  hnv*-  htTt  cndtrtstai 
by  the  National  Pliysieal  Laboratory,  are  the  absolute  i'>:  t<  r 'vc  mi  in  ntt^ 
ampere  and  of  the  on m.  When  the  results  are  declarcit,  theI'o«-d  <ilTnj« 
may  or  may  not  take  official  action  in  deelarinf;  aoorrectinu  ur  currti'iiini. 
The  t«mil  will  be  ai  well  koown  to  the  scmntilic  world  that  »ay\ni{ 
oooM  4Cly  ihtB  for  UnaaU.  At  pratcnt  thera  ii  do  nan  ti> 
poM  that  raa  atandaid*  ol  tlda  eoantry  diirer  from  tie  oaiti  by  am 
than  Ihc  limits  o(  accuracy  which  have  bssn  'aiii  down.    It  ifois 

volumes  for  the  careful  work  of  the  Oonm  iii<  f  1*(0  tlijt  »(tcr  15 

yoarB  so  littk  alti  ration  is  pw>dH.     Tim  i 'oninnttce  nevrr  fugiwitci 
that  the  mertiirv  i-olunm  ?ho'j  d  ii-j  ii^cil  a-  ;i  ntundard.   The  nifrcmj 
colomn  ia  as  good  a  detiniliuti  Un  intematjor.a!  purpos«>  as  foali  bi 
dMiM^  Hia  Md'lenii  n>ey  b>^  revised  from  time  t!>  time  a.',  isora 
nrfltud  naeanb  WOih  is  carried  out,  and  the  rcvlsci)  ii;urc  «II 
Indicate  the  correction  (n  Vie  applied  to  the  standnrd  liy  Ihcso  «>iu 
arc  engaged  in  phyi  u  .i'  vmlt  in\ulviot;  absolute  mea&ureinc-Dt.  It  liv 
lieen  BUfri;ested  tliik*.  tin'  in.  ihnil  of  silver  depoUtion  <les<  ribcii  m  tbt 
«|)«!iriealion  altachcil  t"  ilic  OrHrr  in  Couni  il  i»  capsble  of  imprcie 
uient— fur  example,  thai  btiatilication  of  the  solutinn  Khi^iiM  Iw  fn*- 
vented  by  (riiirriiig.    But  the  method  of  silver  ileposition  in  not  iM^ 
duced  here  for  tne  parpo<<e  of  defining  tlie  ampere  by  means  ef  lbs 
t'Eoctro  rhf^mical  crjoi'-'aTirnt  of  *Mtvrr;  it  i.-:  hitroijiiL  i^l  f  r  '^o^  pnT]w'«"' 
of  rivoul;;!^:  ill*'  ri'i-vaicli  cf  Lord  Kavli-iirti,  who  u-vd  tli.sl  iMilirui' 
inelbod.  I  bis  metiioil  formed  -.he  iink  between  Lord  It&yleigb  s  work  ud 
the  ampere  standard  niinnt  i  of  the  Board  of  Trade.   When  a  oevdaW* 
niioation  is  made  othti  links  might  bii  deviited  (or  scientific  piirpo«e»,  M 
the  precision  o(  the  fiilver  deposition  is  ample  for  all  purpos<^>  <it  tiid*. 
'lite  only  p«rt  o(  the  work  of  the  Committee  o(  IWK)  which  notd*  icndai 
i-.  Idr  d'  -ini'.Ion  liy  tlm  C'liirV     I'  iiid  tlio     toljicalion  of  that  coll,  "Tbf 
!«.nrd  of  Irj  li:  \"o|i  St.uidiird  "  i:il,.  ii',  li  in;.'  t  nio  with  the  C'iarV  cell,  it 
vtm  not  verttted  witit  referviicx!  tu  that  cell,  and  it  is  in  gnud  «oiliii« 
order.    Without  Koiog  outside  the  Hoard  of  Ttad*  ISiMlrica)  Slandarit 
l4tborat<iry,  a  disCTcpaocy  has  been  discovered betweeo  the  decland  vahM 
of  the  Clark  cell  and  its  observed  value.    1  have  taken  steps  to  let  II  b( 
known,  semi  officially,f  that  tbi«  value  appeam  bo  Iw  1        inBtc*d  of 
lii-it  at  1".  C    or  ii  I  4:u  .it  11  C     1  no  not  roiuim  rd  -Ami  tliU  .U»- 
erepaltcj  of  o       III  i  lino  i-  o(  ajipr«-iablr  -.nip-^itavtr  ■  for  n  -  ■  in  tradf- ' 
It  is  on  the  iiiutts  ol  pntciical  iiupittiUiee  in  connection  with  lamp 
testing,  for  it  is  equivalent  to  nearly  O't  of  1  per  cent,  of  eandle-pMW. 
The  speaification  o(  tUe  Clark  cell  appended  k>  the  Order  in  CMraeli  l« 
now  out  of  date.    1  cannot  reeommend  that  (orm  of  coll  (ur  work  of  tb« 
highest  accuracy,  I  think  tliut  large  cells,  as  euggBsted  by  I'rol.  Seliuster. 
UTi;  Ijfltcr.  «n:!  it  i-  iiro?iablc  ibalacadmiiim    11  i'  better  still.  Knoviiii! 
tin:  liaiolitv     Cloilk  cells  to  dry  up,  1  nlonili  pnfi.r  a  saturattid  cell  with 
li  biKiier  temfieratare  coelllcieot  to  a  Brmi- saturated  ^ell  with  an  tlmasi 
negligible  teniporaturc  correction.    Experience  of  the  last  15  yeard  liir 
shown  that  neither  the  Clark  cell,  nor  any  imjiroveincnt  of  it,  is  nocaKsat? 
in  a  Htardanlt  Tin^iwiln'r  as  a  standard,  while, on  the  other  liand,  sucli 
cell*  atra  vary  taiaalrie  pieces  of  apparatns  both  (or  scientific  and  for  trad* 
purposes.   I  quite  agree  with  Mr.  Duddell  that  what  he  called  .i  '.hiri  >«t 
of  standards  seems  tu  have  been  confounded  with  the  acCHid.    >    i<  as 
the  cell,  "an   apparatuj  which  ia  going  lo  b«  eanivd   iiloat  im 
inaclival  purjioict:  ....  the  practical  man  will  talM  the  oU  at  bit 
testing  standard.    It  can  iikisily  («  carried  about,  and  ean  Im  oavd  Widi 
tlie  potentiometer.    The  question  of  atnvntimg  tlic  Icginlalioo  «t  M»  aad 
of  other  countries  boa  lieen  di»UBaed.    I  am  not  prepart-d  to  reeoomtod 
thft  f^rmri  rf  Trinle  that  any  ajm  ndmt  1 1  of  th--- Ol  der  in  Couu<  il  imeocs- 
urv     l  ilt  if  an  mnondiiieni  wet<i  tu  1  1  ni,i  lo  1  ahould  rec ommend  that 
tlie  detinition  of  the  volt  <.h<iuld  uut  c<>nti>in  reference  lo  the  Clark  or  ta 
any  other  standard  eell,  but  tliat  wa  dMUld  tail  lato  iiM  With  ti«naa|. 
Austria,  Itelgium  and  Bwitznland.  I  attaah  hat  Httla  iMpoHaaM  to  «u 
Volt  BtandanI  as  a  legal  alandard.   It  la  a  ntaial  laboratory  instrum<  nt. 


If  I  want  a  Volt,  t  pass  Tbc  Ampere  tbrMShaaaifOlThe  Ohm,  which  will 
easily  carry  it.  Tiiia  is  often  done  lA  UM  BoiM  «l  Trade  LabotalAQf, 
and  IS  in  aceonlanoe  with  the  deflwltinn  witieh  tMOU  Mmwhi  If  mIiw* 

to  tba  daik  cell  wereomitlod. 

lfr.P.  B.  81UTU  Mid  that  hi  iMklog  tbioo^  th«  lapoit  tht  M 
potnt  with  wU3b  he  waa  atmek  waa  the  diauilaDoua  appiwral  of  the  ntf 
cury  slandani  of  resistance.   Tliere  was  no  discussion  whatsoever  on  the 
concrete  mercury  ohm.    The  mean  value  of  the  M  mercury  mtandards  »i 
the  National  I'hysical  Laboratory  had  been  compared  with  the  Itciclisan 
stall  i<tandards,  which  were  constructed  on  entirely  di  (Tore  nt  pri:^<;ipleE. 
and  ttie  diUcrcncc  waa  only  two  parbt  in  100,01)0.   I'bereforci,  he  tboogbt 
one  «u  jn^fied  in  layiag  that  tht  nanniy  atandaid  whm  tmatoinw* 
up  to  two  or  thiee  parts  in  1004100.  Another  «|oa«tion  w»«  wbelhar  the 
mercury  ohm  ua>  a  constant  one.    Ho  had  found  that  its  xero  wa<>  fo^ 
jeot  to  great  (luclualions,  and  It  was  possible  that  the  mercury  atandarJ 
was  changed  by  about  two  partii  In  tOO,(KM)  after  constrnr-tinn.  H( 
might  say  that  the  mercury  standards  of   the  National    I  liviicil 
Laboratory  were  out  permanent,  and  it  waa  not  dci^iirable   that  tb<< 
dMoM  ba.  Thtjr  ware  Mbjaet  to  a  sertaio  cjrele  «|  njamtiiwi- 
before  erectioa  whioh  cailMd  tbt  tttular  ebange  to  be  a  niniaHim. 
Moreover,  it  waa  not  detdrable  that  mercury  star.dardK  ehoalJ  bi  stt  up 
pi  rmaoenlly,  bteause  the  platinum  potential  leads  must  be  iifcU>d«i  m 
Ihi-  mercury,  and  no  one  kocw  tu  »li.tl  fitent  th<*  platinur-.i  lo,  ii"<l  iii 
io-lution  lu  thi  mercury,  and  elm:  <  t!'  i  i  ilini  i-nul  l  Ihm    -m  tin-  reso^ 
tanco.    lie  waa  ttot  ijiule  iu  a^Teement  with  Mr.  Uutidell  tlinl  mirtuiy 
:  taiidards  would  mot  btlMmdiatht1aatnoniii]Mnto««iaM,  Thaipwom 
not  be  cxpi'nslTa,and WMildbeavtrjeoaTenianitehMlli fbrnaa 

'  Kltcirkity  and  M.t).'n>  ti^m.   C:<  rk  Maxwall,  Toi.  I.,  p. 
t  i  hr  KhrtrifMH,  Vol.  IiIII,,  p.  »16, 
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On  th<-  !i»»ii«ct  ol  the  alunilard  cell.  h«  was  in  turr«<iinMlt  In  Ota  uabl  wiOi 
ihc  reniiwkH  rniil*  by  Dr.  WoW  lad  Prof.  Carh»rt  at  St.  Laois.  At  tho 
National  l'liv<.ical  liBbrtt«IOfy  Uhmb  were  200  ct  lls  <-on>truet«d  chieliy 
with  the  cadinium  clrmfnl',  "  Hn«»v>>r,  •!'aii<l;ira  c  tl;  •:'t-.nnK<''1  '"'  ■  -Inwlj' 
!o  E.M  F.  with  •.ime         tlicv  inu  ;!  I.r  uiiilcr  dbhcr-.  ati,  ri  t':r  rnjui'. 

nais  <><>  cA<imiuu>  cell  bad  been  kepi  urid«r  nbwrvatioo  for  ik»  iui-i;. 
The  Olaili  cell  was  a  verj  good  Hoandtcj  alillidahl  U  it  were  miidr 
McotdiiiK  to  the  new  apvciritalion  mi  infX  Mt  a  eonttant  tomperaturo. 
Bui  for  practical  iiuiposcs  anyone  mint!  both  cells  would  prtfer  the 
eailmium  cell;  its  temperature  coRiciunt  was  onlj  ;,th  of  a  volt 
p*rd<i,-re*  C.  I'rof.  Uuthe  htA  5tti't  li.-  .uld  rr  p.  a',  his  .ictcTtnitmtioii 
of  tho  silver  voltiuneter  to  1  :n  M.i'kW.    'I'Iua,      a  iiuiln-T  r.(  (act, 

Goniiniltd  CerlAm  figunti  which  be  himncll  hod  cullwlcd.  When  Ciuthe's 
«|ciHiialft  la  AlMfka  bad  been  eomDiated.  u  weU  M  MiM  kt  the 
MaliMMl  PhTaieal  Uboratorr,  ih.7  mishi  be  aUe  to  Mat  »  pwrtiealar 
,  type  of  bilver  voltameter  with  a  hiKh«r  degree  of  accuracy  tliftn  that 
mentioned  above. 
TlM  di(««u^  WM  tli«B  Ddjoamad,  and  «m  nniMd  iMt  niebt. 


ooimnoiunr  luontioiL  aotnoi. 

[Compiled  by  E.  E.  Fourhikr  d'Albb.] 
l-'liu,itf,;Hcf  iiiki  .4h*fri<fi"ii. — J,  D.  Burke  whU  furtlit-r 
olMerviitioii*  on  the  cli.it.-c  of  absorption  in  uranium  ulu^a  in 
the  rtnorewent  stAtc.  He,  m  well  as  Nii-hoU  and  NleiTitt, 
fouod  that  wli4<n  uranium  glass  Ik  cxcitcil  to  tluorci^ci-nce  it 
tran»init^  light  leia  noadil^  than  when  quieicent.  The  author 
ilivils  witli  Cniuiohera  negative  ranalt,  and  Attribute's  it  to  big 
having  uicd  «  duorawetit  ckw  to  cut  olT  tbe  nore  u-frangible 
nya.  He  lUMntaiDi  that  Ui«  prsTiiIent  ide*  that  tho  i>pecu-uni 
o(  flnoreaceit  and  phoaphorcgcent  bodies  ia  continuous  is 
orronoona,  for  whenever  thelittninnsity  was  of  sufficient  bright 
nes8,  i\w  6|icctruin  whi«-b,  when  the  li^jht  was  feeble,  scemoil 
rontinuoiw,  was  found  diMiuctly  to  be  maile  up  of  liner  kinds, 
whilst  when  tho  intensity  s\.i^  <liiiiini»lii<d  the  dialinclly  band- 
like  .spectrum  M%i»  once  nui:  c  found  to  Iki  diunued  and  l^ccanio 
i-iintinnrKis  Tli.  refi'ir  ii.  I.y  any  means,  the  light  of  |>reciiioly 
the  «:inio  puriiHi  as  the  llunresecnt  lij;ht  were  sifted  or  removed 
fioni  llic  si  ectrum  of  tho  li^ht,  transmitted  lliroULjb  uranium 
^las^,  we  rIiouM  uot  expect  to  g^t  any  variatioits  in  the 
ai«;nrpiiiin  eomMpoading  to  th*  cmuige*  in  the  body  during 
the  lliiorcscout  statu. 

I  J.  U.  Uciit.i:,  A'i>yri{  SV'.'ty,  read  MardlM,  IWkl  ] 

N.  .  ,',(!(/  fjl.'ir.,!/,,/,  f. — M.  (iniiK  bant  has  devi-e^l  un  eletlro 
meter  in  which  the  needle  u  cliart;ed  l>y  induition,  nnd  is 
iHi]!i[iiMided  by  an  iiisulalinj;  fibre  iniilead  i>f  a  c»ndui'tin^  one. 
Tin  I  ».in!(  couple  is  niven  by  a  billlar  suspension  or  a  =in>a1l 
m  i...ii'  I  There  arc  six  sectors,  placed  in  the  siiin!-  y\:\nv 
WnUur  tlic  neetllo.  Tho  latt^-r  is  a  iilatu  of  silvered  mica 
Blttngtbuned  with  strips  of  niiL':i.  Iwo  of  the  sectors  are 
iMl^r  than  the  othen,  and  form  a  kind  of  figure  of  eighti 
Klbag  an  angle  of  some  Mkleg.  on  eaeb  akl«  of  tbc  centre. 
The  other  secuu  s  are  MMlliT  and  turthor  Tbo  needle 

in  ita  normal  position  covert  the  whole  of  the  oentr^  sectors 
and  alniut  a  third  nf  the  outer  utn^^^-  The  theory  of  tho  instru- 
ment is  the  &ame  a>i  that  of  tiuj  !|U.ulr:>nt  ele^'troiuutur.  An 
outer  • .  t  >r,  (he  needle  and  half  a  central  sector  may  be  con- 
sidercil  f.jrming  a  system  of  two  ixtudeuticrs  in  caiscatlo. 
The  author  oxpicts  to  get »  deviation  of  Inun.  par  millivolt 
on  a  ticale  at  1  metre. 

tUimicasiBr.  Cwmrtti  ItwfM,  Mawli  *T,  IWIJ 

Epirl  (/   l'!l,-<i  i"ichl    l.i.thl  i,n  ]•'.    Fi^icher  has 

examine^l  the  cilect  produced  on  various  jrlaiirtcs  by  ultra- 
violet lij;ht  from  a  •juart/  mercury  arc  lamp.  The  glass  was 
placed  \  ci'y  near  the  'luartzvvall.  The  int  ervening  space  was 
sometimes  tilled  with  lixdio.^-n,  but  without  ]»riMlucing  any 
dHr»'rntur>.    The  rt'^'ui-  wijio  udI  pro-luwl  iiy  lviotji<n  or 

■  itlri'lr  1,1',  -.     I  hit        (M'^iit  ^lus  .1,  i  <_\  niiiii.'  l,  ti.ill   sl.'i»-cd  a 

cliunj^c  ot  colour  witliiii  a  ipiarter  of  an  hour,  whicii  dcvelo|)cd 
into  a  deep  violet  in  I'J  hours.  The  colourntion  was  found  to 
be  connected  with  the  presents  of  mang^ucse,  as  in  Hcholt'A 
thermometer  glass  and  ordlnaly  Thuringian  glass.  The  sub- 
»<t.inco  produc.ng  the  colour  h  man^anous  siltt  a'.c-.  Tho  author 
recalls  .Sir  William  t'rookes'  recent  annountciauiit  UmtcertMn 
kinds  of  glass  were  fotind  to  acqnire  a  violet  cok>ur  on  pn- 
longed  exposure  to  suidight  at  Uyni,  Bolivia,  a  plaoB  aitnited 
4,000  metres  above  sea  level.  At  tliis  altitude,  siuillglii  eon- 
tains  a  eonridonblu  pro|M>rtioin  of  nItnMrkilM  my*.  The 


aut  hor  sugge-^ts  that  the  jwrmancnt  colouration  of  tubes  tinder 
tbe  influence  of  t^'mtgen  rays  and  rii  liuin  rny.s  may  bs  dne  to 
n  secondary  gcneraticm  of  rays  of  slim  1  nave  length. 

,F.  FiscHKR,  Pht/tikalitehe  Ztittchrift,  April  1,  ItW.?.. 

Hiutiiim  friiiii  Fmiifd  Mini. — Though  the  activity  of  f aneo  aiKl 
Capri  earth  h  onlyalH>ut  one-thousandth  of  that  of  pitchMendo, 
tho  process  by  which  radium  ia  obtained  from  unuuum  ores  can 
be  aiKsaaefidiy  a])pliod  to  it^  owing  to  the  insolubility  of  the 
radinu-bariuiH  aulitote  and  its  property-  of  preoipitating  (ho 
mdio-aetlve  earths  with  itself.  Sixty  kilogntmmos  of  moist 
fango,  analyse*!  by  I',  fiioscl,  L;.i\  e  0-39  gramme  of  barium 
carbonate  and  O  O.'i  giaiunic  i>f  an  .inimonia  precipitate.  Iloth 
preparations  excited  tlu-  Uuintu  jiLiiiii.ji:\ .inidc  s.'rcen,  and 
have  remained  acfivc  f  iV  half  a  yrw.  tli'is  simwiiii;  the  pre- 
sence of  radium.  I'nf.y  kil'ii.zi.uiiinf.';  of  Ca].t(  c;irth  neii'  -ult- 
jected  to  throe  uMi.n  tti  .ns  liy  muan&oi  hydrocliioric  aci'l,  \^hii  h 
could  he  eiiijili .yed  o\vitit»  to  the  total  absence  of  .srJphui  ii" 
acid.  Tiio  thiril  extraction,  taken  with  excess  of  acid,  gave 
O'LI  gramme  barium  c^rUmatc  with  an  initial  activity  of 
Xi,<m  volts,  and  a  final  activity  of  1^^,000  volts  after  three 
weeks.  Tlie  most  insoluble  finction  showed  distinct  b«1f- 
luminescence.  Xo  urnniutn  was  found  in  either  of  the  earths 
eaeamined. 

[V  GlEstx,  Phufihilh.  l.c      ;u.  :.,;ft.  A]  lil  1,  1905.J 

Si/sfim  of  I'nil^  irilh  Tf»  !  u>f'>":'' /•!■■:-  .\ .  K.  HiMlS 
sketclx."^  a  .-yi-teiti  nf  iinit.^  «  ehniiu.ilci  t:ia.^s  .ind  eoiitiiitis 
time  only  in  connection  witii  velocity.  l  iiesysU'ui  leads  tosimplo 
and  rational  formula-  for  the  chief  electric  and  magnetic  <iuan- 
titics.  The  dimensions  of  nuss  are  derived  from  Newton's  law : 

MLT-«-MlfL-«, 
which,  if  the  gravitational  constant  is  unity,  gives  >f  =  I/F 
or  LV'  if  \'  is  velocity.  (Quantity  of  electricity  and  nuaniity 
of  magnetism  are  giv  en  the  same  dimensions  as  mass.  Energy 
hris  then  the  formula  L\'',  current  strength  i^  V  force  is  V' 
:»n.l  power  is  V'.  Ucsistancc  is  V  '  and  resistivity  LV  ', 
wiule  capacity  is  himidy  L~'.  Potential,  whether  'bio  to 
gravitational,  electric  or  magnetic  force,  is  simply  V'  and 
magnetic  moment  is  V-I..  The  mcchanie.il  units  may  bi^ 
obtaine<l  by  sulidtituting  in  the  usual  formnlie  L\''  for  T  anil 
L\'-  for  il.  Xo  fractional  indices  ctn  tints  arise.  Tho  electric 
units  ubovc  are  all  nioasure>l  cicctrosiuticall}',  but  if  tho 
velocity  of  light  il  taken  as  the  unit  of  velocity  tne  ditTcrcnca 
between  the  two  electric  systems  disa]>pears.  One  would 
samMMe^  however,  tbat  00  rational  system  can  be  arrived  at  by 
making  tbe  dinflOMOns  of  magnetic  poto  and  eleetrie  quantity 
the  same. 

[A.  K.  Hum.  J%i<>»tiV»r  XnHeMp.  April  1,  tSOfS.] 

Friciivnal  E.i'  i(t  mml  of  V>i<  iium  Tu>t*. — C  Hoss  describes 
a  curiotia  phenomenon  which  appears  to  offer  a  method  of  con- 
verting ftielion  direct  into  light  of  a  very  economic^il  kind, 
lie  was  experimenting  with  an  electrodelcss  tube  held  in  ihe 
hand  and  connected  with  one  terniioal  of  a  Hcdt/.  ma.  I  1  , 
while  tbe  other  mid  of  tbe  tube  faced  the  second  tcrroiottl  of 
tho  inaehkta*  Hw  tube  thus  represented  a  kind  of  KIcist  jar, 
and  OB  tonebing  Un  freo  end  witb  the  free  hand  a  shook  was 
felt  and  a  luminous  discharge  p.issed  tfaraiuli  the  tnbe.  This 
might  have  been  ex])ectcd,  but  the  author  MSp  found  that  sub- 
f«e<|Ucntly  the  tube  couM  lie  bmught  to  flash  up  by  simply 
I  iil)I.iii:i "the  hand  o,  .  r  it.  lir  then  c.\amine<l  a  numlicr  of 
v  ii  iiuiii  vi>s5els  of  -ill  kiti.ls.  iiicluiling  glasi  spheres,  (.lei.s.sler 
mli.  !i  i'iini,ii:iiiiL'  o\)L'en,  hydrogen,  nitrogen,  carlionic  u.xiilo 
and  acid,  argon  mv\  heliutu,  ««  we)!  as  glow  lam|vs  of  various 
makes,  and  finally  the  'I'm  i  irrl.iuu  vurnmii.  In  eve:}  ■■.it,e, 
the  vessel  could  be  brought  to  shine  out  by  friction  oidy, 
though  the  first  incandescence  was  sometimes  slow  in  coming. 
At  lower  exhaustions,  tbe  light  consists  of  a  cloud  which  ftdlows 
the  hand,  while  at  higher  vacua  a  ring  of  light  adheres  to  the 
walls  and  moves  wiUi  the  finger,  or  a  little  more  slowly. 
Hydrogen  tubes  are  extretnoly  Mositive,  and  may  be  broognt 
to  shine  out  by  means  of  a  line  brush.  The  author  suppoasa 
that  tbe  gas  is  ionised  bv  tbe  first  friction,  and  is  thorMfter 
capable  of  disehaigtiw  MUMequsiit  charge^  the  electrona  pro- 
ceeding from  the  wain  and  eidliding  with  the  positive  ions  at 
diatanees  varing  with  the  pressiu*. 

IC  Brss,  I'hsHkaliMthK ZOtKhrifi,  April  1,  IM.] 
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UHSOLYBD  PBOBLBMS  »  BLBOTUG&L 
IIOIMBEBUia. 

I      1 1  liable  that  no  irn^mcer,  in  d«Iivering  the  "Jbom 

I'OMi  st  Icctnif  til  tlie  IiiscitiiliMii  of  Civ  il  Eiitjineers.  lia.»  ever 
i<.ct  biinwlf  such  a  ditticalt  task  as  thut  which  umlcr- 
taken  by  Ool.  OdOHPTON  on  Monday  evaning.  To  ennmenM 
ihe  "(insMlvod  proliIcmH  ill  cli' -'rir:!!  nnsinccring  "  \vi>uM  al""* 
jnovi.'  an  iiiipoiiiiible  feat,  since  many  of  them  are,  of  course, 
ullllr(^al^t  of ;  but  ev«n  to  classify  those  that  nrc  known  aii  l 
to  hazard  a  gUMS  M  to  the  nwauB  by  which  Uiey  will  eyea- 
tually  be  Botved  would  moan  a  labonr  of  weeks  and  possibly 
lllulltll^.  With  becoming  wi<'li  nil. luil  ili>Liofiiiii.C>>l.  I 'iinMi'ioS 
tliereforu  selected  a  few  of  the  mtwt  promiiicui,  ami  conliueil 
his  atteotioD  atrifitly  (o  thorn.  Ho  divided  thorn  aaainly  into 
two  fireat  cla.sses :  those  set  by  Nature  herself,  and  thoas 
whicli  liikve  apiieared  in  a  proceu  of  evolution  tlno  to  Ih* 
advaiicca  mode  by  Workers  in  the  ademea  of  oleetrkity  aol 
engineering. 

Prominent  in  the  fint  eategor}*  comes  the  phenomeaon  <f 

lightning  discharge,  and  this  tlu'  le>jliu  lt  coiiiMoi  c  1  |irincii«lly 
with  reference  to  its  effect  on  couductors  of  electrical  energy 
for  lighting  and  power.  In  eonntriea  where  overhead  con- 
liiR-tors  are  cmjOoyed  this  subject  lias  been  well  studied  sad 
|inu  tically  invcstig.atei  ;  it  is  of  great  iniporCiince  when  over- 
hci'l  and  uiidcrgromid  mains  aneonnecte'!  t4>gethcr.    But  w« 

should  like  to  koov  eonetliiog  tnore  definite  with  leganl  le 
the  evidence  that  Col.  OROHPmw  haa  eidfaietod,  bofore  m 

concede  the  likcliucjjJ  of  fic  jiiuiil  c^scs  in  which  the  iniuU- 
tion  of  purely  undei^routid  cables  has  been  myst«noaily 
piereed  by  "statie  ohargoa  due  to  eondenaar  effiaols  prodmad 

on  u  gig;intic  --■•ali'  in  the  s\  ^  m." 

With  t(  _-;ii.l  to  teircsttiaJ  iiLi^^ac  Liiiii  iiii'l  maj^iietie  storing 
this  subject  ha.')  been  tuy  much  di.MCU$»cil  witiiuiil  h:iving  g>t 
licyoiid  the  hypothesis  ata^e  that  the  lecturer  nway  be  foi9«s* 
for  hitving  dealt  so  briefly  with  it.  One  of  the  hjrpotboeaa  ha 
put  iDiwanl — that  the  earth  may  be  compared  with  i  s*lf- 
cvcitiiig  dynamo — has,  at  any  rate,  tlie  merit  of  ori{puality. 
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"  F.therii' "  transmiwion  of  i»i}vrer  i.i  another  fa^ciimtiuj;  snlijcct, 
ill  sjiitu  of  the  fiict  llial  its  .qiplicalioii  is  iit  piv?«nl  liiiiitcl  to 
tokgrnphy.  i'ol.  Citovii  i.  n  si  i  ineil  to  lioll  the  o|iiuioii  Ihiit 
M  groat  Ailvanoea  will  be  mudu  in  ll>i»  <Ur«ction  until  it  is 
IMMsiblc  U>  coh»tnict  an  alternator  or  wme  stmtlar  machine 
with  a  fre<inency  in  the  nei^'hboiithooil  >'f  1 /'O'^.OOt)  per 
iHXOud,  £o  a-'i  to  secure  a  Hericn  of  coutiniiuus  ui$ch;iq;cs  of 
tifjih  iMwcr.  Ho  raentioiicd  subsequently  thut  Pi-of.  Fi.KMiNt; 
bad  aiienMxIeU  in  rcthuiug  the  iu>i«v  uf  the  traasutitting  spark 
I'n  virdesB  tefc.i;ra[*hy  a|>|iaratni  by  enclosing  it  in  a  caat-tron 
vesael  fille<l  with  inirnvi  n  or  carlion  dioxide  umlor  pressure. 

Then,  Icavinj^  |irohleui.s  which  nre  Htill  inort-  in  tlie  domain 
of  tba  phyaicirt  than  in  that  of  the  olectricol  engineer,  the 
lei  luior  tnriioil  bis  attention  to  that  piece  of  apiratntitt  whiili 
km  creuled  a  new  indiwtry  witbin  tlielaatquarierof  a  century 

tiie  ilynunio.  H''  deuU  with  one  ffAtnre  of  dynamo  design 
onl),  and  called  it  llio  prohlcm  of  the  "core  and  coil,'  other 
wjie  the  field  niBgnet  tul  tta  winding.  Hia  reference  to 
BAiUiRrr's  diwovory  that  tho  addition  of  silicon,  in  MiitaMc 
jjrolHirl ion«,  to  ii-on,  renders  the  latter  very  fusiljjc  and  fiee 
from  blow  holes,  was  put  in  gim|do  hngtia^e,  ami  luu^t  have 
impreaaed  the  audience  with  Uie  great  importance  of  thi»  dia- 
ooTery.  Further detaila  aa  to  wfa&t  haa  beer  done  towards  tlie 
<levcIopnicnt  of  this  process  would  have  >icc-ii  irit.  ie^iiiig, 
Itoferriu^  to  Dr.  IIahkiklo's  alnniinium-copper  utuiig.kut^io 
mgnatk  alloy,  the  lecUirur  threw  out  the  auggculioii  that  tbi« 
may  ooiitaia  the  whole  secret  of  magneliam;  if  this  lie  so, 
then  no  effort  diontd  be  apand  to  prooeeute  nseanrb  in  n)»K- 
netic  alloys,  for  it  is  just  cont4>ivalilc  that  cx|>orim.:tit  iii.iy  lead 
to  the  di!5co\ery  of  a  nmteriid  po*9e»«iin£r  a  [lemuLiMlii)  higher 
even  than  iron.  The  rtsult,  of  .siirli  .i  iiisr.,\  ,'ry  wimld  nuturully 
have  very  far-reaohingefTecta ;  allbotlghasreffitda  theellieioncy 
of  dynamo  rof  chines  Htlle  improvement  need  be  desired,  a 
considerable  idlin  n.iii  in  the  \>tv  ,^  i,f  mr  t.n^  would  have  a 
divUnetly  stimulating  oiTect  ou  the  electrical  industry.  The 
winding  and  inaalating  probboi  ia  hardly  leaa  important  than 
tliat  of  the  iron,  and  to  obtain  an  iniprejinatini;  material  which 
will  «t;ind  much  higher  teiii(>oraturos  tluui  the  customary 
limit  in  dynamo  electric  machinery  may  soon  no  longor  Im 
among  the  "  unsolved  problems." 

Higb-tipced  tnrbo^eoeratort  hurdly  received  a«  much  coti- 

(iii!.  r^itli.ti,  ,,f  ilic  l),ini)-nf  (he  loctUncr,  ;is  tin  ;,  dtscrve.  Ttn  ii: 

arc  many  ]iroblemH  connected  with  thiiu  liui  ai*o  still  lacking 
eomplete  sohitioD,  and  notUng  was  said  of  the  sparking 
troublea  is  eontiBnoua-emrmt  gaitenitorij  driven  at  high 
Biieeds  by  steam  tiirbtnea.  The  stoi::ij;e  pnddcm,  ncedlcaa 

to  My,  tK-cnpied  a  couisl  Icmltle  I'Ditii'ii  of  Col.  (-'noMrruN's 
leoUire.  lie  i«  an  ardent  believer  in  electrical  storage,  and 
did  not  disdain  to  conBi<lcr  how  existing  moihod«  mi};ht  be 
improved  in  points  of  detail.  We  supiwrt  him  most  heartily 
in  his  condemnation  of  the  troublesome  end  cells.  It  is  doubt- 
ful, however,  whotJier  tin-  lihI  tull  c:ni  l)c  '|uitc  idiulislied.  Man^ 
accumulator  manufaclurers  with  mainteaance  contracts  greatly 
desire  aneh  a  eonRuiiBHition,  h«t  it  is,  tratortmiatdy,  a  tact 

that  icvenil  of  the  '■mnller  <>tationg  stil!  rcL'Mlato  with  end  cells, 
}in<l  atiil  Luve  their  furest*  of  copper  rod.  The  liuggestion  of 
a  combination  of  the  internal-combustion  engine  with  asuction- 
gu  plant  worked  for  long  hours,  and  thereby  cbargini;  batteries 
sulHcieRt  to  deal  with  the  balk  of  the  load,  but  supplying  the 
short  houi.^tif  |ioal<  load  ^y  ^tenm  j'lant  Rpecially  designed  to 
work  for  short  hours  at  a  maximum  elliviency,  is  an  ingenious 
Oiia*  It  ia  not  nnreasoualde  to  8Up|iose,  however,  that  such  an 
arrasgement  would  involve  rather  a  lieavy  eapital  outfaiy.  On 
eleetiieally-driven  cnrriAges,  Col.  Cromfton  ia,  of  course,  an 
aiithority,  utui  lie  fxiiK  ->';d  the  opinion  that  has  frcqutully 
been  put  fonvanl  in  these  colnnuts — via.,  that  as  far  as  cau  be 


seen  at  prcnmt  eirerything  still  depend;^  on  the  lead  accnmnlator 
and  the  improrementi;  that  can  be  made  in  it  Standardisation 
of  batteries  and  the  nu  aim  of  eblUfing  thott  it  ailOlber  point 
of  considerable  imponaueo. 

With  Mgard  to  railway  problems,  moat  tnetion  engineers 
will  find  themselves  in  agreement  with  the  lc>  t'U(  T"^  remarks. 
It  is,  ncveithcless,  open  to  doubt,  wiiuUici  lU^  i»uUlilulion  of 
an  overhead  wire  for  the  thinl  rail  is  "  a  mere  dniughtsman's 
qaettioo."  It  involves  more  than  the  supporting  of  a  wire 
oveihoad. 

Of  the  re*t  of  ("■•il  ( "iimm pr.  vV  kriuio  tlurs  is  little  of 
yreftt  moment.  He  touched  on  mea«unng  niistrumeni.^,  electric 
lami'H.  In  ating  and  cooling  by  elertricjil  meani^  and  la.st  of  all 
oa  Uio  development  of  power  achemes.  His  imaginary  |itctur» 
uf  "workora  carrying  on  their  busineas  at  home  in  a  workfthop 
attached  to  the  dwcllinii-honse,  anil  separated  from  :]'<'  m  il'Ii 
hour  by  the  ganien  in  which  the  children  can  grow  up  under  tlic 
best  oonditions  of  light,  air  and  ^nn-shioe, '  is  nttractivCi  but 
such  auticipalioiis  of  the  ultimate  result  of  cheap  power 
distribution  are,  wo  fear,  Utopian.  I 'cccntralisation  may  be 
possible  in  a  few  particular  inilusti  ici,  in  which  the  machinery  is 
cheap  and  foremen  are  ouneceasary.  But  the  present  tendency 
is  towarda  increasing  the  ameunt  of  maebineiy  per  man 
emjdoyetl,  stk!  i^  'Huh  exactly  m  the  opposite  diroctfiui  lo 
tiat  indicated  Uv  Col.  Cuomiton.  The  problem  of  sending 
the  |iopulatiou  back  to  the  land  "  ia  not  to  be  .soh  cd  by  electria 
power  achemcfi,  but  by  improving  our  metluHU  of  auriculturek 
and  rcatoring  Ihi^  pursuit  to  aomathing  approximating  to  its 
former  position  amonig  the  induatrie& 


REVIEWS. 

tTm,mmotliH0tmMitmtprim.  a^Sa»wt.liin>meailMlowj^t>da.i 

The  Letter  of  Petras  Peregnnns  on  the  lCa«net,  A.D.  1289. 

Translated  Brother  AHxnui.  M.Sc,  with  Introductorjr  Notice  by 
Urothei  ToTiMtj^f  l>.ivi .,  Protessor  of  I'hysicf  in  ManhatUn  CnUfpf. 
New  Vork.  i.Nt.v  York:  McOtiiW  PubliabiuK  *^>J  ' 
Although  iiKuiy  »  riters  of  antiquity  and  in  the  middle  ages 
tooehed  on  ilio  subject  of  the  lodestone,  the  fir^t  treatiiie 
dovotod  to  the  subject  was  the  "  Kpi-stola  de  Magneto"  of 
Peter  Peregrinn:),  written  in  1261)  from  the  trenches  before  tho 
town  of  Lucera  in  Apnlin,  then  under  siege.  The  writer  wai 
a  Holdier  of  fortune,  of  Mariconrt,  in  Ficardy,  well  vonod  in 
mathematica  and  scientific  h)re  of  his  time,  aeonlempocary  and 
acquaintanee  of  Kogcr  Baeon.  Hia  letter,  writ£en  to  his 
patron,  Si|;eraB  of  l-'oncaucourt^  was  copied  by  numerous  hands 
and  tlistributed  over  Rurape.  Some  18  or  '20  manuscript 
\  orHuij--  ure  extant— three  in  the  Bodleian  libi  .uy  ;it  Oxford, 
o:if  al  Trinity  College,  Dublin,  two  <one  of  them  of  date  1391) 
in  the  poesessiou  of  tlic  «titc  v  of  this  nuticc.  tjnc  in  the 
iiiUliolllei(ue  Nalidiial  in  Pal  i'-,  om;  ill  tliu  I  uivet  sity  of  Lcyden, 

ami  'iihoiri  1)1  ( luritiuti}'  and  Italy.  A  version  was  printed  at 
Augsburg  in  155t(,  arrl  n  out:  of  the  rarest  of  early  Htrnks,  siner 
only  13  copies  of  it  ar<-  knowi',  all  (if  themsavc  i>ne  iire  in  pulilic 
libraries.  There  is  a  copy  in  the  British  Museum,  another  in  the 
Ronalds  Library,  while  a  third,  formerly  l>elonging  to  .Mr. 
Latimer  Clark,  is  now  in  the  Wheeler  Library  of  the  American 
Institute  of  Electrical  Engineers.  This  work,  which  is  a 
very  remarkable  one  for  its  timo  in  its  experimental  knowledge 
of  the  lodestoDo  and  of  the  properties  of  ma^ts,  was  known 
to  Gilbert  and  other  writers  who  quote  from  it;  hut  other- 
wise it  was  almoat  entirely  lost  sight  of  until  the  end  of  the 
eighteenth  centun,'.  In  1800  Tiberius  Cavallo,  in  the  third 
edition  uf  his  treatise  on  magnetism,  gave,  in  a  supplement,  a 
tr.in-lai  idii  in  Kiij;lij,li  (if  a  ii\uiilH  r  of  passages  from  the  book, 
wliitli,  however,  o^^illl.■,  lo  <in  iirtperfectioii  of  the  Leytlen 
manuscript,  from  which  h>j  woi  kr  1.  hi  ascribed  to  an  imaginary 
Pettir  Adsi^er.  In  1*^117  I'ather  Tinioteo  BcrtcUi,  the  Baniabite 
monk  of  Florence,  |>riiited  in  the  Bulletin  of  Bibli<^raphy  of 
Priuce  Boncompagui  a  new  Latin  veiaioo,  which  he  bad  pre* 
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paif  I  liy  <  rillalitij5  liK'i  llior  a  c'oj>y  fif  the  AutjsKiirg  edition  in 
the  Prince's  lilj|-ary  wii}i  tlio  thru<!  maiiUKcript  coliiws  in  the 
Vatican  ;  and  he  enli.iiiccd  the  >  aliic  of  )iis  tranHluttoit  by  an 
clabor.ite  eomuehUry,  giving  vaiions  loadings  and  innamoi' 
able  references.  No  I'^mjilvto  Knglish  translation  appeared 
until  in  10" '>  u  privately  in  lnti  d  version  by  tlio  present  writer 
ma  itaned  to  a  i«vr  frienda,  having  bacii  prodneed  by  the 
€luBwli>k  Pnm  in  tluir  apedal  Ckxton  type. 

Nov,  in  tiM  praMM  ivorl,  Englieh  readers  arc  prc.<ent(Hl 
with  an  ezeenent  venion  from  the  pen  the  nrcomtilishcd 
Erotlier  Arnold,  accom])anied  by  an  interesting  iiitrodnction 
]iy  Brother  I'otjiniian,  othcrwiw  known  to  Knclisli  cleelricians 
!i<  Dr.  .M.  K.  0'R«'il;y,  unw  -if  M:uihutt.;iii  (.'oll.'L'r  \s  the 
author  of  another  trau&lution  it  won  I  ri  iJl  Im:i  omr  the  present 
writer  to  eriiicisc  the  good  work  done  )iy  tUcso  two  aide 
coUahonitors.  They  may  l»e  coiigratuhited  iijwn  ilie  adniintblu 
i-e?ult  of  thi^ir  work,  which,  ititornally  ami  extcinally,  is  most 
.«.iti.sfa<:tory.  The  priiitiri};  is  particularly  gond,  ami  thet}|'i- 
clf.ir  and  large.  The  llirec  cut^  that  appear  in  tlio  Augsbiirj,' 
edition  iiavebeen  rciTodiiced,  and  the  tnn  !  I't  n  have  added 
alio  on  p.  SO  two  cuui  of  modera  oriKjn,  t<>  :li<>w  imw  Peve 
griniiH  pmposed  to  pivot  hia  compiM  ne«»die.  It  should  have 
l>ei-n  noted  that  these  cull  thte  only  from  li^GT  and  ihow 
Faihar  BcrtaUia  iii«a  aa  to  lha  comtrtiction  intended  bv  the 
deseription  of  Peregrimia.  The  tranabten  have  oiaUted  one 
cliiuse  at  the  cod  of  the  fourth  acntence  of  Chapter  III.  on 

p,       perhaps  puiposely. 

The  iniportanee  of  this  early  work  in  ita  ilay  inuy  lietler 
uiidciiitood  from  an  aiialybis  of  the  coutcnLs  of  d.t  lbtt<T,  as 
given  by  lirotlier  I'utumian  in  his  introduction.  It  tliows 
that  Teregrinns  was  the  Mrtt  to  n.s.sigi)  a  definite  ]Hi,irii,.ii  to 
lh(t  p<j|es  of  a  IfMk'.stone,  and  to  give  clircrtii 0=  fi>i  (ktt  i  inining 
which  of  iheni  i^  the  iiorth  pole.  He  proved  iike  poles  to 
repLiI  one  another,  and  unlike  poles  to  attract.  He  showed 
tliai  small  fragmcntii  of  a  magnet  ;  lii.  i:i>clvcs  magrict.s. 
He  olj.-.erved  that  a  ntrong  magnet  i;  itrali/e  or  even 

TQTei^e  the  jtokrity  of  a  weaker  one.  ilo  wm  the  fir-st  to 
pivot  a  niagneti/cd  needle,  and  to  pui  a  graduated  circle 
around  it— in  lad,  the  lint  to  make  a  real  compaai,  Ue 
added  "aig^ta"  to  the  coodbm  to  enable  poaitiona  to  bo  tahen 
by  nagnetle  benriiiipi.  Cimdly  Jio  propoeed— and  this  pro 
rably  made  hia  trflatiae  famous,  more  than  any  of  hi«  real 
discoveries— to  constnict,  by  the  aid  of  the  niagtict,  a  wheel 
of  per)*etiiiil  motion.  It  will  he  noted  that  un  lie  described 
hi.s  ci;ii,[i.,--  ill  i_:r,'i  In,  nnrk  ditposcs  entirely  t'f  ih.ii  f.iiii  ifnl 
legeutJ  t.!ieii:ilii;tl  ill  Iul_>  uud  consecrated  in  the  Uujal  Italian 
Navy  by  the  name  given  to  one  of  the  cniim;r»)  that  the 
er>n)p,»NT  wia  "invented"  in  l.'Jn-j  l.y  one  Kl.ivio  (.lioia  of 
,\ntalfi.  Inilced,  it  is  Unowii  that  the  nuiiir  "l  l:>vio''  thus 
alliiljiit'd  to  the  imaginary  inventor  of  the  compass  arose 
from  a  bungle  alxiut  the  njinie  of  the  historian  Fiavius  Blondus, 
who  had  attributed  the  invention  of  the  r  omja^t  to  a  nameless 
iiucriior  its  Southern  lt:ily.  That  numuk-M  inventor  aeems  to 
l>o  without  doul)i  no  other  than  Petnu  Poregriona. 

Beadera  will  thanic  Brother  Potauiaa  very  warmly  for  hi« 
explanatory  notes,  of  which  one  flhaltcteriatic  touch  is  his 
careful  awignmoit  to  each  <>f  the  varicoa  ditcoverera  or  writer)! 
who  biloiiged  to  the  different  religious  orders  hia  preel•!<^ 
tlenoniitiation.  We  lerim  to  diseriminate  between  Ro'^'er  Bacon 
tiiu  I'  Kuii  I  •  .III,  .\tl  I  iliis  Mauniis  the  r>iiiiiiiiiL:»n,  Cskvus  the 
Jt-'^iul,  lieitt-ri  tlir  ll.irnabile  and  Ncckii.uii  tln<  .Augustinian. 
Such  pit'iisiors  volumesfor  the  .Hpiri!  ni  i.iu'  witii  li 

the  eililors  have  woiked.  Sll.\  ANt  s  1'.  I  im.Mi-.sit.v. 

Becheichca  Pijysitkues  et  Pbysico  Cbimi<ia«a  am  TAeler  «a 
4tolKMI^  Ky  Cabl  |{RNnih-K>.  (L'ppeala:  UaimMtjPrHi.) 

The  bun!«n  of  this  thesia  is  the  ocistcnce  of  "  ferrouite,"  a 

siili<|  silution  of  ^'iron  containint;  0*27  per  cent,  of  carbon. 

r.  ti  otiitc  has  the  s.-vnic  relation  to  iron  a.-*  "ferritc"  has  to 
ij  iii'ii.  I'eiionite  is  clt  ul',  lu.iiked  oil  from  fettite  by  its 
ileiisity.  haiilms'!,  el.tsti<-ity  .iii<i  risi4i\ ity.  It  is  more  easily 
iilt  ickcd  1.)  niii  Kyr.ipliic  reaijenls,  and  can  ifC  coloilied  with 
titi<iiiu:  i.f  ioiliiu'.  Tiir  author  eompiic.'-  a  va.-t  mass  of 
ti^iuc-i  til  ]>io\e  that  the  value  of  0  \Kr  cent,  of  larli/n 
i>  a  critiial  valiK'  ill  luoii.'  .■ii.Mi^i.'i  llian  lias  been  .suspected 
liillii.lli..       The    WDik   ot    I.e   I'liatellel,   i-i    Harrott,  I!rL>wn, 

and  lladliuhi,  uf  .Sijarie,  Uulteiii-Aiuten,  Itoowboom,  I'reece, 


O.Hmond,  (Jiiillet,  .Mathews,  Ste.id,  and  others  fiinititit^! 
ample  material,  but  it  can  har<lly  be  .-aiil  tint  .i  Mm 
pruhotijiive  view  has  yet  been  obtained  which  eSKtiidf 
links  these  facts  together.  The  author**  nmetebea  ataatia 
fill  tliis  Mp  in  a  fniitfi;!  mid  suL't'e^tive  manner,  and  even  if 
his  conclusions  .  hu  i  d  n  it  :tli  be  corroborated,  they  viO 
fttmiali  a  critenou  by  wliich  future  theories  may  be  tsttcd 
The  chief  difficulty  lies  in  ttie  magnetic  properiiea  of  it«e1«( 
difTerent  compoaitiona.  If  &(ceU  with  leaa  than  €'5  per  coiL 
of  carlKin  are  made  up  of  /j  iroti,  it  must  ho  rcmembeird  that 
the  (i.ni-fortuation  of  >i  iron  into  pure  /i  iron,  taking  piai  vai 
the  critical  interval,  i.s  actominanied  by  the  loss  oi  the  fctt  > 
magnetic  pro|)erties.  This  would  imply  that  iron  i«  iH't  » 
ferromagnetic  iMxIy,  and  yet  these  low  cirliou  steels  are 
strongly  ma^.-m  iiL.  Against  this  it  is  necesfary  to  rcmcmli  r 
that  the  only  conclusion  really  vouched  for  by  exi>eriineiii  i 
that  at  tcmpenluret  above  T70d^.  jB-iron  ia  very  fe^Mj 
magnetic.  K  K- 

L'Ann^e  El«cttiaa»,  Blectroth^apiqne  et  Badio^raphiaoe.  Bj 
1>t.  FoviMF  ra  CocsM*!.!.**.  (f^tr&i  Gh.  BinitgK.l  1M&.  air.  Mc 

Tlita  chatty  and  interesting  annual  commenoes  with  ashoit 

description  of  the  <hief  electiical  features  of  the  St.  horn 
Kxhiliiiion,  an<l  then  the  n»ost  prominent  electrical  inTentiow 
atil  discoveries  of  the  year  arc  pi;i4-sed  in  review.  Aiuonu^: 
the  new  apparatus  mcntioiie<l  is  an  instrument  for  Ricajiiritu 
the  amount  of  ozone  m  a  jas  Ii  i,  li.ited  on  the  conversi  ii; 
of  to  oxygen   wlieii  pasiej  over  certiisi  substance*. 

Ei.'i  Li  u  ity,  in  its  thousand-and  one  application-,  i  -  uf  neii  i- 
descriptively  and  statistically,  and  c»|ie«itdly  Uic  me<lii  U  Uii«f 
of  the  electric  current  are  dmit  with  at  length. 


80MI  nm  OF  TJUTALDII  LUtS.* 

BY  A.  K.  KKXNElLV  JMb  H.  K.  WHITncO. 

Since  iantahnnlncandeaeant  lamps  have  soneeutb'becBdsvelofixi 
euiiiniercially,  some  teste  made  by  the  writers  npon  a  few  sampl«* 

of  ibcse  lamps  may  be  uf  interest. 

A  batch  of  10  tniitnbiiM  lamps  Was  rcceivcii  lhr(>UL,'h  the  conrl.'. 
of  >fr.  Edward  1>.  AiUias.  whocblaincJ  Jllfin  fri>ni  Messrs.  Sieiur 
&  Ilalskc,  of  llcrlin,  TIu-.ho  lamps  were  all  .dikr.  .iiid  of  the  !  j. 
shown  ill  rcn-rit  rs-^-u-^  -if  tf>.->  Fl.  ,  lrir„!  H'or/-/  .l/f/  Kr.,jin,.  ,  ^i. 
L'liOa;..!  .IT'tiif  -.Ji  .  Ml-  <'iit  -...I  aiii'i.(  .\ll  o(  lllfUi  luvd  frosttd  f;b>t'  ■ 
iiiiil  \w  t>  m  ill-.  I  uiiklorml.v  llO-'iS.  which  wm  iul«rpTclfid  to  uitiu. 
1  In  .  .lis  ,,1.1  '>:>  normal  liorizontal  hetnen  (89  nennat  faoBzont^l 
!.iili»h  camllif  jiowiT). 

Figo.  1  and  2  indicate  Oie  behaviour  of  one  of  ihete  Unip*  tNaS 
in  respect  to  resistance,  current,  power.  InmincM*  intensity  thon- 
zuntAl  candle-power),  liuninons  efficiency  and  spetifse  eonsamptior. 
I  watts  per  candle).    The  corWBpondine  data  areindiif»MJ  aim).  \t- 
dottcil  Unes,  for  a  panienlar  Kdison  rarlxiii  lUomcnt  bunp  iiociiir  il 
of  I'iO  volts.  U>  c.p.,  and  H'l  watts  per  canJIe.  in  a  frosteil  el  't 
Tbis  particular  lamp  wjis  lakm  it  i  aiulom  Iroiii  a  uumbtr  of  sun.. , 
Imup»  which  had  been  in  si  :  .  i  <    i  juI  50  hoars.    .No  ttUoiiip. 
mftfh-.  tlicrefore,  to  present  an  accurate  coioparism  hrU%-,-:  r-  t  ;. 
taii.il  -III  and  carbon  tvpcs  uf  lamps,  but  only  Ihfi"     in  i  i      i  t..r 
behovitmr.    It  i»  possible  that  if  the  carbon  filaiiK-ut  ;.ut;^  aa.a  i  j  <n 
spcciallv  seb-cUnl,  it.i  behaviour  would  have  bci-ii  mipcrior.    Uo  tbc 
other  hknd,  H  lb.'  tantalum  tilamcul  UmpluMl  been  sjwciaUv  •riM'ttr  I 
from  the  batch  lesieil.  it*  b«haviour  also  wooU  havo  been  oapeviwr. 
The  resulus  given  in  the  earvsa  an  te  be  inttfrprated,  therefore. 
.HliowinR  tbe  qnaUkativc  fdativa  behaviour  of  ths  two  gsneral  typv 
of  fliament,  eaibon  and  tantalum. 

UuUlanre.^Tba  carton  eiamant  (Fig.  1)  had  an  initial  n  m 
of  kboot  600  obma  at  tbe  normal  room  temperatmv  and  b  m^; 
voltege.    A.I  the  prcssnre  at  the  tenuiimU  was  incrf.'ix^l  ihw  »»;..- 
tanca  fell  vti  v  mpidly  to»  mioiimmi  of  2«H  2  alims  «t  7.''  Mdl«,  t-." 
value  beins  pVaiUcalh  constant  from  70  to  i*)  volts.  I  h.'  r.-MM*i  . 
then  rose  very  grailually  to         ohms  nl  110  volui,  th.   h»C>>  •< 
presMirc  cinplincii  in  the  t«>sl.    Thi»  ciir\e  is  chanwlcusiic  .  f  : 
unbnarv  carhon  deposit..!  Illameol  ;  lhal  is.  the  n  sist'incr.-   ■  ■ 
carbon  filiiuiciit  usmdlv  reaches  its  miniiiiutii  .it  »  v  . I  Mi;.    1  • 
iban  tbc  workim;  voltutjc. 

Tliii  tantalum  likioeiil  had  an  initial  rcsislauce  of  abuut  .">->  cl.-.  i- 
at  the  normal  room  t<  iiipcr»luro  and  lowest  Voltage.  It  roy  a*^-  •  - 
at  lirKt,  and  afterward*  more  slowly  as  ths  tamunal  Wit  •  * 
iiicrcu*eJ.   The  highaal  Maiatanee  obawvad  taas  »W-H  «!»•"• 
1  lis  3  volts.  The  nNiistanee  was  still  risiiig  at  Una  petot.  ea  ol>.'« 

♦  1  roni  the  Flflnrul  llurl-i  uJ  New  Vork 
t  Sea  also  tlu  KUctriciaH  at  Jan.  27.  v.  o(&*. 
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\j  A*  enrve.  Where**,  tberofore,  the  cjirlwn  rilnmini  falls,  under 
mntkn.  to  about  h»l(  its  eoU  faakUnee,  the  tantsluui  filainoni 
IMS,  nndar  operation,  to  about 


On  ihia  account  the  initial  rush 


H  UuMii  iu  cold  leaiatanco. 
01  «M(10  into  tba  tenMJnin 
fiUiuent  lunst  bo  abunl  ten  times  as  khmU  aim  lIUMUrboa  flbllMlit. 
The  tinu  aUamd  Cur  iha  tontohim  flluMBt  to  MMh  Ito  woddn«; 
tompantan  b,  by  InfenaM.  nateranv  1«m  Oum  for  tb»  owrbon 


MS 


10  30  IB  to  «  » 
Volu  ai  L«Bip  Temlaalt. 


100  110  IW  in  l«>  I9D 


Fli,,  I — Ki.KrriiK  AI.  Biiutiiii  n  or  CtiiiHiK  axi>  TjU(tiuu  Fiiaukm 
iNCAMMiicnT  Ittitta  (Wmmtp). 

liliuiii         It  Wiiuld  ln'  iiil.  ri -liiij,'  to  invefti^atc.  from  >Iiiik1- 

Euijil,  tho  posaible  intlueiu't'  of  ficqui  iit  turiiin;'  on  and  oil  iipuji  the 
ifetuna  of  the  trntaluiii  fil«iu«nl. 

Und«r  operative  conditioiu  tiu>  carbon  tilAimnt  has  Miuiubly 
comtut  naiatanee  tor  tb«  woridng  tmogt  of  voIimm.  Hm  tma- 
tafami  fikinent  inereMea  in  mtMinee  abaat  one>flftn  of  1 

put  volt  inrreiuio  of  ter* 


per  cent. 


ininal  prcsHiin-,  in  the 
n<'ii;hbourhiK>il  i>f  it*  nor- 
iiiiil  vMirkiiitr  si:liii_'i'.  I  In 
thlK  r,<'<'iiUfit ,  u  k:i\t-n  prr- 
iTiitajjr  iiicn  ii>i'  of  M/lt 
ii|;>!  an  I  hi  t4iitlHltiiii  hknjp 
Will  lull  priniiK'i'  thii  full 
corm<|HmdiiiH  incrtMux;  in 
eurrmit  •trength.  Thiia, 
ma  inenM*  of  tennliuu 
vottMe  of  S  per  cent, 
woald  increaae  the  tmt- 
rent  only  about  H}  per 
cent.  Such  n  properlv  in 
voluabU',  .sini-H  it  temlH  to 
rcgulalt'  iiiil«tiiJitii  »ll\  i1k 
ciirrr  111  stri-ii>;[li  |ijii<8iii>; 
llir  iiirli  \,\),'  IjLinp  iiiiili'r 
vikriittiiiiis  of  hue  voltiige. 

The  effect  in  ibe»«  btn- 
taluiu  lilainenta  iat  not. 
however,  voiy  UMrked  M 
their  normal  working 
point,  and  not  eo  nmt  m 
the  curve  ehowt  it  wonU 
be  lit  It  much  lower  prae- 

niire,  siiy  nl  '211  volte. 
Here  an  iiHTenm-  ill  volt- 
age <'i  .■>  pi  r  ei-iit.  would 
cuutte  mi  iiiereiiM'  in  eiir- 
ruiit  of  only  ^4'  pi  r  eenl. 

CurrcHt  atnnijUi.  — 
The  enrve  of  eorrant 
etrenglh  in  die  owrhon 
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VdlU  *'  Terminals. 

Flo.  'i.-  Li  uiNueit  llEMAViui-a  or  Tax- 
Tttcx  tmt  CuuM»  Ftuaninr  Lamm, 


fllament  ia  not  lar  from  a  atraight  Une  tlmragh  tho  origin.  The 


coaeapondiai 

dnMpaeonaii  _  

ol  the  cutnot  ia  gmiter  flaaUljr  in  the  eaibon 


cooeapoiuuDK  curve  in  the  taatalmn  filatnent  ataito  rapidly,  but 
dnopaeonaidemb^. owing totlieiBenMaofreaiitaBea.  Thaalope 

tbaaiathe 


i'if-ri.';,";l<ittng 


taniahiiu  liy  nbuut  uni -third.    This  is  <hn'  tn  t 
property  referred  to  iimler  resistance. 

I'oirrr.  The  power  iu  Uie  tantaluu  tilanuMit  i»  decidedly  ijruater, 
rcltttixely,  at  low  wdtagaa,  and  laaa  at  high  voltogaa,  than  in  tho 

carbon. 

<'ini<IU  iMoi'rr.  The  t.antiiluin  hiiiip  Ik  l  aiiii-  i\ppre<  i;il.ly  Iriininou-i 
at  a  tertuiiial  E.M.F.  of  U  ;>  voUk.  or  about  U  pi-r  cent,  of  its  uoriual 
woldoffwItogB.  Tho  aadioafilaaient  became  luminous  at  Mvoba, 
or  about  W  per  eent  of  tta  nocmal  volta»(ci  Thoa  a  tantalum  fih. 
iiipni  will  bndn  to  i;law  at  a  much  lower  vtdtage  tlian  the  cor- 
ri'spoiidltiK'  euriion  lihunant.  This  luay  prove  a  vaetul  properly  in 
lexliiii.'  guid  tho  like.  Tho  cnrveB  of  Pig.  '2  thow  that  tho  hodaootal 
eikndlo-power  of  the  tantahiin  loinp  ia  markedly  grcatorfhan  that  of 
till'  riirbon  lump.  The  hiinimnu  ellicienoy,  or  eaiidloR  per  watt,  of 
llii-  I'lntnhim  hinip  i-i  liUo  luivrkeilly  gn'nterlhaii  that  of  the  carbon 
lump  te-.ti  il.  lit  may  be  noted  here  tliat  the  >;l.>lii  s  nf  huth  Inmp<i 
«i  r.  (n>Mi  il  )  Thus  at  110  voU»  the  tantalum  huiip  cuiiKiiiiio..i  'J  2 
Hatt8  per  eaiidle,  while  at  I'KI  voltx,  the  nuniml  fur  lliu  carbon 
lamp,  the  latter  oon.siinieil  •(  :!  w.itt.s  pi  r  isinilli'.  The  nonnal 
etllcionoy  oftiie  frosted  tantalum  Iniiip  wait,  thercforu,  nearly  double 


a.—Lnomn  teaxioTT  or  Tx^jtunt  Iimp  nr  TnmrUi 
utu  BomntAU  Duobm  or  auu. 


Fki. 


that  of  tho  fronted  carbon  lamp.  We  liave  no  Iniowledge  as  to  tho 
relative  duration  of  life  for  the  two  types  at  tlieie  efltdenciot.  A 
email  change  of  voltage  prodoeed  a  aomewliat  larnr  ehaage  of  die 
eandle-potrer  in  tho  tantalum  lamp  than  in  the  oannn  lamp,  Thna 

an  incren.iu'  of  I  per  eent.  in  normal  voltage  produoed  0*7  candle 
inrreu»e  with  the  tontalnm  laiup  and  UO  randle  with  the  eMhoo 
lump.  The  Imiip^  werii,  thercfons  nerirlv  alikt-  in  the  inerea'*e  of 
C«Iiille-po«  er  for  IV  (;iv  1  11  siimll  iiii  ri  a.K'  111  \  iillJi^'i',  hut,  an  will  lie 
Ki'i-f  fruiu  IIh'  ciirvf-,  llir  ri  '  imi-  lirli;i\ iiHir  in  lIli.H  respi'Cl  Wullid 
cli.iiu'r  jijipri  ri.i!,l>  w;'.:.  n  -.liifliiiu'  '  f  till-  cliiiM-n  workim;  voltage*. 
t'oii»-.i  HUeiilly,  iiul  iiiilrli  slri  ^-^  < m  !-i-  luiil  mi  thin  OOinparwoii.  since, 
ho»i  \er,  till- eandle-power  o(  lln  1  iiiluliiiii  lamp  Witi^  oonMiderably 
L;reater  than  that  of  the  carbon  lamp,  it  in  evident  that  if  uquul 
SI  nail  increaae  in  vollago  unducea  equal  increaaa  in  candle  powac.the 
pereentoKa  of  Inmaaaa  will  Im  mariiadly  Icaa  in  tlio  tantalnm  lamp. 

IHtMkiMm  </  JM^jU.—Wdi  fnatai  ^b«i  the  chanRO  to  hori. 
iiontal  candlo-powar  tnth  dianga  of  athuuth  waa  net^llKiUe  in  tlte 
tantalum  lamp.  This  would  be  snbatantiaUy  true  in  an  tmtroated 
lamp,  owing  to  the  cylindrical  dinpoaition  of  tho  filatnent.  In  Fig.  8 
is  given  the  observed  distribution  of  tantalum  lamp  No.  2  in  a 
vertical  plane.  ,\t  the  tip  the  candle-power  falbi  to  about  A,  the 
horizontal  value  beinR  1H-(1.  The  mean  spherienl  emidle-power  waa 
l.'l  .">ij,  whii'h  fjivi's  11  Hplurical  eoimrsioii  faelMr  »  0  7:1.  The 
vertical  liistnbulioii  of  the  tantalum  lump  nemiy  lln  saiiu'  as 
that  of  the  common  type  of  carbon  tiliiiu.  iit  Irnp. 

The  following  table  shows  a  comparison  of  the  10  tantalum 
tilanicnt  lampa  in  regard  to  unifonuiljr  of  1 
aumption  at  liia  nominal  voltage,  110. 


liamp 

number. 

Cturrtot, 
amperca. 

Power, 
watta. 

Horiaaatal 
oaadlaa. 

SpaaHe  eonuimp 
tiaa,«att«p.candli 

1 

0-3i8 

sv-ss 

18-45 

319 

't 

0  3119 

40-S6 

IH-CO 

117 

S 

o.it;5 

40-10 

18-m 

1-00 

4 

0:173 

«»W 

U-M 

218 

3 

o:i(;i» 

40-M 

S&-60 

1-97 

ft 

0-3<VO 

3U'«i8 

IH  9H 

909 

7 

oiuvi; 

4030 

ISSO 

9-14 

fi 

om 

40-40 

1990 

8-08 

O-MO 

89-55 

u-es 

1  S-IS 

lb 

0-867 

40-SS 

100s 

I'U 

wm  1 

«0-l» 

19-10 

1 
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THE  ABMHEIH  PARTY  LINE  TBLEPHOMI  SYSTEM 


A  miwt  iiigeiiionii  li'  v.  l  ipmcnt  of  the  pwi  v  lini"  fplpphonc  sysUMu 
ha»  been  worked  out  Kv  lien  PauI  Aniheun.  is  i  dm  IjcinKplnced 
on  the  Uliukeliil  ihiocoutUry  bytbo  Uerlim  r  i  i  li  p)  >>itu  Mfg.  Co.  It,v 
ft  puty  lin*  it  Oicani  a  telpphoDC  line  shan  'l  1  ^  H' vvriU  subtcribcra, 
■M|n>vili<Mllliuiit  be  made  for  "  selective  riiigiu-,'  ~  -  that  is  to  say,  fur 
ekDug  tm  ttny«U  ol  tin  loliteriberii  without  disturbing  die  Other!!. 
Ob  t1l»KwtOnNMldNatU>n«l  Telephone  excliani;esin  IhbMuntry 
this  selective  ringing  i-i  proviHcd  for  by  connecting  the  sqliaaiibeiB' 
bells  either  between  the  A  line  iind  f«rth  or  the  II  line  sod  «(vtb, 
and  by  gi^  in^'  the  helln  %  "  h'nv-  fm  po  itivc  or  negative  current!*, 
BO  that  tour  i*uli«cribcr»  nw,  ix  iil  ir  r  ii  jti  ii  piirty  line  if  nocf>8aar> 
wiihmit.  the  tntriMluction  of  a  eoiie  of  nngiiif;  sipr.it^.  n  is  tin 

il-.Mi:iMiri;u;:.'.  !i  iv,i  -.._r.  that  any  subseribcr  i-M!  .'iit  ui  liNt,i  ti  t,u 
or  lake  part  in  the  conversation  of  another  Hubiienber.  Thu  iiwiu 
object  of  the  Arnlieitu  i>yBteiii  in  to  remove  this  defect,  witbutit 
haviitg  n>couise  Ut  the  coniplicaled  "  luok-out  "  a>sl<3uu  which  luve 


To  ring  up  one  ofl\f  sib  ■  ribi  r.-.  lln  ■  pt  riitor.  liiulng  plugsed  into 
the  ji^cV:  iti  thiL>  n«iiiil  .  [iliioo-v  hfi-  tin;.;i-r  iii  the  hole  msrW  w>lh 
the  s  jIm'i  ibi  I miuibcr,  mni  [i  .^lls  llif  ilisc  ronnd.  Thu  >.n.  l<  t 
nnnih  r  if  iiiiiiiili^ta  correiipotldlng  to  (hl»  uumber  to  the  aatonutM 
seh't'tor  it'^li  already  rafcMnd  tO,  WllUll  MBlMeM  tlM  mibHiftH h 
(lUi-Mion  to  the  hnc. 

We  had  nn  opportnnity  of  inspeetlag  aa  instiJktion  lor  a  lt>. 
subscriber  p«rty  liti«  Uiia  wtdt,  and  wm  Mt  to  !K'i'  ih,-<n-  nmuivt 
opcmiooB  cuned  ool.  To  give  a  tnore  deUiled  MCiwnt  of  tht 
sy steal.  We  odd  O  diogPMB  (Fig.  I)  applying  to  a  mugneto  eiebtngr. 
It  may  be  luontioned,  boU'i.->'i.T,  that  thi-  «ytitenl  has  uIho  boea  litk! 
on  a  ccntral  bttttcry  exchange— in  fact,  one  is  imdcr  trial  by  ibc 
.National  Telephone  Co.  at  thi  ir  HolborD  cxefaon^,  the  potty  UBr 
nerving  some  of  the  otHci  s  of  tin.  head*  of  the  mgillfwring  W|m< 
tfn-nts  at  the  company's  chief  orticc. 

On  sul>scribt  r  i  iii  pr<ssing  the  button  N  (thi-  position  of  thi§ 
button  is  isi-en  at  N,  on  thv  in&truiueut  of  »>ib»critj<T  1).  and 
removins;  his  li'li-phoni'  from  thi-  hook,  ht-  plac<  *  his  own  A  liiu  to 
earth  through  ibc-  rcluaiiijl|{  coil  i(.  At  titui  ibit  coil  is  not  eocrgiKl 


been  tried  from  time  to  tiiiio  in  the  I'mtiil  Siiuee.  Anotlicr  odject 
{« to  inercaee  the  number  of  iiintniiuenbs  which  can  be  oaiinooted  to 
■  party  line. 

Each  party  line  tenuinales  at  a  aolector  awiteh,  to  which  all  the 

BubscrilK'rs'  instruments  arc  ronnecli  d.  When  one  nf  the  siilnieriU  r.n 
wishes  to  use  the  line,  he  dcpres.nes  a  button  iinil  removes  hin  tele 
phone  from  the  hook.  This  sets  tint  !u-li'etoi'  KV^'itell  auloiiiiitieiilly 
eo  as  to  eonneel  hi!,  instruiiieiii  to  ihi-  line,  un<l  Ivjivei*  the  olhur  ! 
mliscriliers  iIim  oihh  i  icil.  ami  lh<i  l  isinu  of  the  bullijii  hIiows  liim 
lliut   Iw  in  lliiuii;;''  to  lb'.'  TIm:  MilHi.ril>i-i  then  riii;<h  the 

•  xeliiiiii;"'.  Sliuulif  imv  i>il(.  r  ■iiili-i  rllu  r  try  to  i;i  t  iii  w  hile  the  lirst 
subbcrij  cr  is  i^till  on  the  ein-m;.  his  lr,)tt»ii  clue-i  nut  I'lse  afii  r  it  has 
bi  en  deprtHseti,  !!h()winK  th:it  the  line  i-«  en);i»;;f  <l.  The  autniiiritir 
■witch  works  in  fiurh  ;<  way.  lioui  Vvr.  that  liiit  iii<(rniiient  i-i  eon- 
nertfil  to  the  line  aa  «u<iu  tm  ilir  tii  -l  »iili>ii-iilK'r  clums  by  hunting 
up  iiM  i«lcpli<ino,  I 

in  eonnertion  with  tha  inBtruuMmt*  at  each  upenttor'^  po-itiou  at 
the  ewitchboard  is  n  "aelector  diac  "  with  a  number  of  finger  liolea  ; 
in  ii,  oonrcepondinx  to  the  nnmlwr  of  aulwerifaf  m  on  the  party  line> 


as  there  is  a  high  resistance  in  circuit,  ami  th<  button la IVtunvd  hy 
a  clutch.  A  circuit  is  foniu  d  through  the  spring  at  P  flORMpaRil- 
ingtothia  eabacriix  r's  inbtrniiwnt  to  the  liar  npon  winch  it  restm  ncd 
thenee  thronith  the  n  lav  Ii,  (whieh  has  a  ren'tlsner  of  l,00d  olim^i 

to  iht'  nclual  .\  line  and  tluough  a  {H  nduluin  coniiiet  and  lt«tucr>  at 
the  <  \eliiing<'  to  rartb. 

'J'hii  tongue  of  the  rt'lay  oscillates  backwards  iiuJ  for«',iril«.  an  l  a 
current  impulse  i-^  sent  from  the  local  lMitt4'ry  l.M  Ihrougli  tlie  vt-»p. 
by  «tc  p  electromagnet  If.    This  moves  tlio  ratclict  /.caiism;   ;  • 
arm  K  to  Iravcl  over  the  i^priiii;  i-outiwli  «bove  it.    .\s  it  iii 
along,  it  fl]sc£i!irti^^''r^        ^'.rh^ru^'v''^  Inii-  springs  on**  by  one   f^  -'i 
the  ( iimuioii  1   1 ,  .Liiil  .1:.  -  •nil  1^  It  re  II  tn  •  tlie  spring  correspi'ii  i.  _ 
to  the  miliscrilk;!         i»  itiUfii.  il  Ueiiisn  llie  cnil  circ-ut  of  the  r» 
It,.    As  thi*  leliiy  it*  no  longer  operated,  the  arm  cannot  tr*vel  aitr 
furllier  and  ••tops  ,it  this  position,  couuettiug  both  the  A  and  H  Ure 
to  the  correspotiding  line*  leading  to  the  tnbeiMiber's  in«tnui«<"i ' 
The  B  luie  i«  canne«>ted  thnragh  a  condeoaar  C.  A»  tbo  A  V.  • 
is  now  eonnccted  direct  to  the  enbicrib^r'a  line,  iatteatl  t« 
thnxigh  tlie  n>riatance  of  the  relay  llf  nffiHimt  «mt<eni 
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through  the  releasing  coil  R  in  tb?  aniisciiber's  iustmiiiont  to 
rclcnsf  the  Imtton  N.ancI  the  enrtli  connertion  in,  at  the  Baino  tinip, 
rriiiovcd  from  the  loop.  Th<»  suhiicriher  now  ia  ronnected  to  the 
ischnncr.  oiid  his  rin^inc  ciimnt  pniutpH  thron^h  the  indicator 
whicli  IS  bridged  aoi'n«?i  thn  A  and  il  linex.  X*  noon  as  the  operator 
plug!  into  thr-  jitrk  x-ho  cul»  off,  not  only  the  calling  indicator,  but 
ohio  the  pcndiiluiii  circuit. 


Klii.  2  — AimHATIC  SEI.ICTOB  SniTCII. 


It  xhonld  have  )m'vii  tucntioni'd  lhat,  im  soon  an  the  Iomt  K  HtartH 
inoving,  the  nnii  o(  a  second  inechnni«ni,  L.  in  rcleitacil  and  drops 
slowly,  opcniiif;  the  contuctH  aeen  above  it.  one  of  which  is  included 
in  the  circuit  of  the  relay  U..  M  Die  end  of  its  travel  (which 
occupien  .'lO  aeconds)  the  lever  I.  clo!<e>i  the  Iwocontncli  below  it.  If 
now  another  subiicriber  plug*  in,  nulhin^;  fiirtlicr  h  i|  p 'M!!  after  he 


Vv:  5.— .Smii  K\cB«M.K  rot  K'Tb  Lines. 


preMcs  his  button  N,  for  th«  ciiciiit  of  tlierel  i>  II,  is  open  on  thete 
upper  contacts.  When  the  cub&criber  has  tiiiifhed  speaking,  ho 
hangs  up  his  receiver,  and  the  bell  coil  is  pliicud  ni-roiK  the  line. 
This  closes  the  circuit  through  the  A  hnetu  the  reliiy  Ifpaii'l  thence 
through  the  bottom  contact  cloned  by  the  lever  L  through  (he  local 
battery  I>K  and  back  lo  the  H  line  at  the  selector  switch.  The 


secondary  contact  of  this  relay  now  closes  the  circuit  of  the  releaxinj; 
electromagnet  S,  wlitch  allows  the  ratchet  /  (o  fall  hark  to  it» 
initial  position  :  and  when  the  ami  drops  the  circuit  of  the  coil  L  is 
also  closed  mi  that  the  arm  of  thi>i  in<M:haniam  is  raised  lo  it.4  noriual 
position.  When  tlieorni  hfts  risen  to  its  top  position  and  is  locked 
there,  it  opens  the  circuit  of  its  own  coil  by  means  of  the  contact 
iniinedintely  above  it.  Kvcrything  is  thus  restored  to  itM  normal 
position. 

\  point  worthy  of  notice  in  the  introduction  of  "  polari-scd  cells  " 
with  aluniiniuMi  elt  ctrodeo  to  lake  the  induction  current  on  breaking 
the  inductive  circuits  in  connection  with  the  local  batter)',  and  go 
diminishing  the  report  hcanl  in  receiver. 

We  h:ive  now  to  consider  the  proccsK  of  citlling  up  one  of  the 
snbscribiTS  from  the  exchange.  The  j.ick  of  the  subscriber  being 
plugBC<l  w  ith  the  calling  plug  in  thc'uHual  way,  the  nju'rator  pulb  over 
thr  dine  selector  as  alrciidy  cxplaincil,  and  then  niomeutarily  prcB><i'8 
to  the  left  the  ringing  key  M-cn  ai>uve  the  operator'n  set  in  Fig.  1. 
The  diM-  »eli'('trir  Ktii\M  in  pOi>itiiin  until  (he  ringing  key  is  pressed. 
The  circuit  of  the  retaining  coil  li.j  is  then  cKmeil  through  (he  bat. 
tery  H  and  llie  rch-nsini;  ningnel.  and  «»  the  dii!i'  (lies  b«ck  it  closes 
a  succession  of  contnctK.  sending  impulses  from  the  nuigurlo  over 
the  .\  line  (hrough  the  coil  It,  controlling  (he  ntttonialic  switch. 
The  anil  of  the  sw  itch  is  therefore  moved  up  to  the  position  corre- 
sponding to  the  number  of  the  snbicriWr  waiKed,  and  at  the  same 
tinii'  the  arm  of  I,  starts  travelling  downwards.  .\»  soon  as  (he 
selector  >.wilcli  iiuiKos  contact  with  the  snbB<TilKT's  instrument,  (he 
disc  sector,  just  U-fun*  renching  its  zero  position,  sends  it  ringing 
current  from  the  initgneto  through  (he  loop  for  a  few  seconds.  A 
vibrator  u(  the  oin-rntur's  position  shows  (h:i(  the  Ih-II  is  ringing.  If 
the  KuliHcrilH-r  does  not  iinswer,  the  operator  can  ring  again  with  hor 
ordinary  ringing  key.  .\8  it  tnkcs  M  seconds  for  the  ann  of  the 
lever  1.  to  drop,  nfter  this  period  hiut  cspire<l  she  no  longer  rings  the 
nulwcriber  unless  the  turns  the  selector  disc  again.  The  period  of 
'lO  seconds  is  selected  to  give  the  snlwcrilier  tune  to  answer  the  call. 


Kl<i.  4.— KM<TMCAI4,T-C0NTttuLLkl>  rnul'LV;i 


I'ig.  '2  shows  the  automatic  wlector  switch,  the  relative  posilioiis 
of  (he  \i<rious  purls  being  (he  same  us  shown  iu  Fig.  I.  Fig.  i)  is  a 
small  CNchangc  for  four  lines,  iiinl  shows  the  relative  i-i/.e  of  the 
selector  disc,  and  Fig.  ,'i  is  the  peuiliiluin  for  sending  the  impulses 
to  the  selector  gwilcn  when  the  siibscriln'r  is  callii^g.  This  pendulum 
is  elcclrically  driven,  the  con(acta  being  so  nriaiigid  that  llu  drMing 
magnet  is  excited  whenever  the  oscillntinns  of  the  penduhiin  decrease 
in  nniphtude  below  a  certain  pniiit. 

Our  (hanks are  due  (o  Ilerr.  .Xriiln  iin  And  (he  slulTof  the  lUrlincr 
Telephone  Mfg.  Co.  for  enabling  us  to  iiispcci  every  detail  uf  the 
systriii,  and  fur  ]ilHcing  nil  information  at  uurdispos;il  in  orderthat 
our  description  miglil  l>e  as  complete  as  [lossible. 
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PARUAMBNTART  INTBLUGBNCB. 


SUPPLY  OF  ELiiUTEIClTY  BILL. 

Till-  f.>ll..vriin  i>  tlm  of  il>c  Bill,  refmaa  t.>  Kv>t  wi-«  k  ;i»  bliOR 
iiilHuluctil  iulu  il»e  tl  iu»«  !■£  1  iiuiTj<iiii  bj-  Ml.  Ik>«»r  L»r,  tu  «iin'0«l  tl»e 
Acta  rclkUne  to  «lectric  iigiuipg :  -  -  - 

KaEeicncc  n  unde  to  Uim  Kill  i«  our  KlitovU  Oi1iiiihii». 

t.  CbuvulMni  Atfjnl.'Uk.u  <,f  hin'l  Jur  Uiuerating  AMjm.— {1)  Th« 
Board  «f  Tn«ta  may  l<y  proviMotikl  i>r<lrr  auihoriw  auf  kcal  Mdwiity, 
i'Mmpw.v  <ir  jirT»<m.  who  »ro  .luilionVil  \-j  tfe  tatiie  or  »tiy  previou«  pru. 
v»ic>nal  onirr  l  v  Act  of  r.ulimiDeiit  to  iui'i'l}'  clecttirity  in  my  \rfa,  to 
airquin!  cotupul^iily  or  li>  une  for  llie  («ir|jiMe  of  «  i;eceiMipg  «Uition  «iiy 
l.iii<i  ni>ecilie<l  iu  tti«  «rd*r,  wluihrr  rituatnl  withia  or  nitkiMt  Ihtaw 
erf  luri'ly.  ""l  >>>  tl"!  <:**•  of  *  I'l^'il  autlic rity,  wtietlser  titnMed'wiiiiiii  W 
nitbout  ihrir  itUtdcl. 

(2;  Forth?  |>u:  pL  ..e  "f  llie  iitiui»iti<i«  uf  li»»d  authoriwd  U>  1>»  taken 
rnmpuln^rily  umlcr  nU' :>i  |  i-ovUivnil  nr-lirr,  Ih"-  vrniin  ii-  >t  th«  l.imU 
<'lau*w  A''.  AUii  li  i.l»l<'  tv,  tlie  |suicli»»e  »>  i  uti-  nf  Umlh  ..llnrwwe 
thttu  by  <ij{reotiM ut,  kiHl  to  the  vnuy  upco  Innd^  by  Ihr  (mawla-  "f  the 
intdcrlakiiif,  kw,  M^jMt  t»  Uie  icuJirir^aiiKi-  ^et  tui  in  tb*iah*dule  to 

ttJ**et,  I«ciMrtK>ral<il  »lth  the  Klfituc  Lijrhtiug  .Vtls  ;ii  w«H  u  thi^  jiro 
vUii.iiK  ■  (  tliM'K  m  '.o  a!rc.i'ly  n>  iooorporAteil  by  iho  Kkririi.'  Lighting  Act, 
1U82 

(3i  Uulri  nuile  by  the  i;u»rJ  i.f  Tr*li'  unJer  o  •>[  llic  Eli-'clilf 
I.ighllii)'  All,  1882,  sliiU  i-ri.vi.lo  fur  jiropT  nciiw  niveri  of  an 

appliiaiioii  fur  »  |>r< a  i>i>  >tutl  ordrr  by  wbiicb  il  i»  yruftOKtd  tu  ii£«|Uira 
einupukoriiy,  or  luc  Ud>1  Air  tiM  |iiir|Mii«  «f  k  mmrthig  «U(I1mi»  to 
owiwiH,  lt»-tf-.  aD<I  wiiiiiilfrn  of  Itail,  Mid  »1«>  fur  (Artilie  ii(4ie»  bdng 
giveii  4>f  lliti  [iri'|^.>«tik'  by  aj(lviT(i'*<'iiiri)t. 

{4)  Th#  iiic'i>r|)cir»tinii  i.f  the  (  l''vi^i^HkH  ciituinril  in  the  wlic.,lulc 
the  Klclric  Lighting  ('  Uti.^i  An,  18'J9.  »ilU  a  |iroTi«i>>ii«l  iitTliT  auth-ir 
i«iuB  the  com|iul»ory  j  |u.  .  lu  i  or  u*e  i.i  !:>tiil  •('i^LilV' 1  in  t'  r  imler  i'lf 
Uw  |iur|w«e  o<  a  K^w^t'og  •t*li«a  «lHiil  uot  bikve  lliv  tllevt  o(  iaw 
pan^  MOliM  H  •(  thrt  •clwdato  wilk  w  ■luch  of  tbU  ordw  ■« 
■alhorfan  Mcb  acquMtioo  or  use. 

2.  BteUing  i>i>  X.i  /.'.  .IV.,  .,..(»(>/(  Ana  of  !?upfl^,—V«t  tho  DUIpOW 
of  lOkbliBg  tI«ctriL'ily  tu  be  brought  in(<>  an  urMi  of  Hipplr  'fmin  B 
gvorrftting  station  aitiMtvd  o!.it'ifl»  <h»t  W-t  I5o)ii1  of  TVfle  nuy  by 
)jrovieioo«l  order  apply  lo  ;iuy  (  ^i'  i  .il*  .  i  r  tramw«yi  »itu«teil 
oulfide  that  aio.  Uie  provUiuux  of  the  Kl«ciric  Lijibtiug  Aetc  which 
•utiioriw,  or  enable  the  Baanl  of  Tnlo  to  Mthoriiak  tlM  brMking  up  of 
aoy  rtwl,  railnray  or  l^amnay,  w  iir  h  Uiom  protiiiMi*  do  mt  already  to 
■ppljr. 

8>  •'^Apfy  Skitt>— lh«  fiowd  of  tttim,  HikM  (iMy  m  of  ovlaioB 
thai,  by  roMMiar  tho  cfeuMlar  or  ntumltiKle  ol  tb*  pio|NMed  undartok 
iiig,  the  uiMter  ovght  to  to  dtoH  iriUi     |irira!o  Wll,  mtf,  by  prarWonal 

Lirder — 

('■)  Authorise  any  cumpauy  <>r  (lenun  to  supply  eleitricity  iii  bulk  t  i 
any  Uk-kI  auUiority,  vompaDy  or  psraim  aulitorucd  to  iwpuly  eUcUicily  io 
OBJ  OMB  for  tlw  pmpiM  of  diotnby tioa  hf  tint  local  «iitborii;,  oMvpany 
or  ponon  ivtdiiB  that  ana  ;  and 

[h)  I'roviJe  fur  any  «upply  w  luthijrwed  >*ing  conijiuUory  ;  at-l 

(i  )  l>cfino  what  aro  to  be  the  limits  of  aupply  for  the  pur(Kiiie  ol  the 
provUi'jDB  of  the  Ua^trarka  Ciawea  Act,  MM,  iooorpofatcd  in  kho  Electric 
I jKhting  Act,  1882,  ia  tto  otto  Of  »  coatpof  or  p«aon  00  aop^iuf  oloc 
iricity  in  bulk  ;  aad 

(rf)  IUIh  anch  othtr  Vfoviilona  aa  appiar  to  theui  nu  ccrary  for  adapting 
tte  Elcciriic  Lighting  AeU  to  any  caaa  vliera  a  couii  uiy  ur  \-nr.on  are 
anilK.rined  to  eupply  choiHfitT  in  WStt  bi  atir  a»ea ;  «ad  ' 

y,    Authuti:i«  any  loeal  attlhoritf  to  wpplr  flioelriaty  in  toik  to  taj 

(•lb<T  loL'al  authnvity. 

4.  /'nrijiuiii  (J  /,V/A^ L'f'l  Aitt/frity  to  /'"i-fA.iji— 'II  The  Uoird 
of  Tia  le  niAy  by  «  provi^ionjil  orvler  aiithoriaiug  a  compai>y  or  |j«r»uii  to 
nupply  electricity  iu  bulk  l  uly  exclude  llie  application  ot  the  pown  of 
puixbaitj-'  ;,-ivea  by  aec  2  of  the  Klfctric  l.ightmg  Act,  1888,  a«  rr«i)ecti 
UlO  witolo  or  aoy  liart  of  Mie  undertaking  aullioriHd  by  Iho  onlar,  but 
kafore  iMbk  io  ilinU  cauie  uoii^i!  to  be  gUeu  u>  any  local  autlwurlUet  who 
mMlld  have  the  right  t^^  puri^liiM!  under  the  laid  !«:Li:>o,  and  nhall  coDsiili-r 
any  <<'>jLv  liut)  made  liy  any  of  thow  nuthnriit». 

(2)  ^thrie  ajty  Ktnciditiisg  stjilion,  miia*,  <-r  other  «<>rk-  "f  a  couipauy 
Uted  sok'ty  for  eOppl^iog  elettiitity  wiihin  tiio  dittriut  of  a  'ocal  tuthorily 
are  uluated  uut«ide  the  diatrii^t  U  tliii  il  autlir.nty,  tbi;  gmi  raiiun 
•lati'  ii.  Uiaiaf.  lod  olliKr  Wvrk*  M  u-<-d  'ha.:  f.  r  the  puipr^fs  tl  ".lie 
pro,  i-i  inn  ol  Uir  Klf<lvi..  IJufatlD^  Ar1>  :>u<l  luy  froii-ii.nal  oidw  fiufoi 
I  iiiL'  "o  1'  ■  -i!  atjl  born  if  -  i  n'-.  .-r  r.i  |  no  fii^e  uiKirt  i  iXinK*.  \^  dif«^iuei1  to  be 
It  i.irfil  »ii  bii)  !h<' ili^li  i  1  Ml  ili^i  Ii  L  il  .'iiilhi'tiir.  aii'l  where  any  >:<-Mrra 
Ijny*  HlAii-^o,  uiaiti^,  anil  •■lh»*r  w^iiki*  are  uird  fo'rly  h  i  »up|>lyiti^  r[ci.tririiy 
witliiu  tka  dittritta  ol  ta'o  or  tontr  local  autboritiea,  but  are  nuV  ^iiuate.l 
wUhIn  aoy  of  thone  di^tiict'.  Uia  K.ard  ii  Tride  may,  on  the  apj-litiitioii 
of  all  wr any  of  th>  i»'  autbontii^  by  it  i<iun  >i  onler  make  hudiaaaplaiiuaa 
la  1  ho  proviniou  tb>-  •  in  unj  i  <  ot  the  i  «•■•  io»y  r<  ;oirc  i  ]irori<tc<l 
tb  ibU  sub  «■ , '.i/jn  Kb.ill  ni>l,  wiiiiout  the  conwnt  ..f  the  eMn|Mny  li> 
will  'i  'I  rv  brl  !  R|.|i:y  (o  »iiy  g'uon'iu^;  -i  I'.ioD.  msiii*  or  otiiar  Vor'<- 
aullii  ii>ed  by  a  ni>fcial  .Vit  l*f'  it?  the  [..tiling  of  thi'  Act. 

v3j  Aoy  local  autkiiriiy  h  ..ini^- i-i*er  uuikn- the  ibini.  I  .i^;:.' i  ■  A.  r« 
or  any  iToTi-fonal  order  to  i  ^jn  l.  i  i' so  tuuck  of  the  un  i.rrc.iki;ig  ol  .  emu 
|.iny  n  i>  wilbni  ibr  .ii-ti;.  •  ..,|  i|  i'  loeal  autkoHty  luay.  willi  the  <-  ii.*nt 

1  t  :oi  1  'ijiMU  -'I- h  I.  :  ;,i-  I.;  .  r.ilil;  al  QJay  bl  appf' iV<  il  bytllr  1  ^  Mnl 
/f    I  •  >  Ic.  lM!l;  the  .    i:-l'l.'   I.f   tl..    CMlU|.iny,  tlAO*(cT    t  b.  Ir  M  M  - ->( 

].U:lIh-v  V.  a■.^  ihri  I.  -I  nr'i'il'.  1  I  Ui»-  |-mi  to  (Uir.  lui-e  Un.i.ll 
oi  Uic  u;iiivrt.>'ciO|i  iv.  i-  wiibm  lie-  .i»ire  t  u  ibn  iaii  >.i«u;i  'ii«d 


local  authority,  aad  the  deed  of  tran^fi-r  may  ci n  ain  fuch  •'luci-w.ii! 
pruri«ioD»  a«  may  be  ncce'Tsry  foi  givini;  efftvi  to  llw"  tramfer 

5i  £'(rrue  of  Klf'irir  I.i'jhtiti'i  I'm-cri  Iv  Avlhuriliii  Joinliy.—Tai 
Boan)  of  Trade  may,  wiih  the  coteMirrencc  of  t  he  l/no»l  <  loterotmnt  X'Mwi, 
by  prutiniunal  order  make  sueli  proviaioiu  aa  api«ar  to  tlie<a  Denvwr  i* 
expodiont,  bj  Um  tXNMtitutien  of  a  joint  comoattee  or  joint  beaid  or 
olherwire,  for  the  joint  exercite  of  the  power*  under  the  Klectrii'  TJgbtnc 
.K'.-:*,  or  lhi«  ail,  or  aay  prorisioiial  order,  by  two  or  more  local  »ttlUijniN> 

re«|iec(«  anyan-i  of  tupply  coiMi»tiDg  of  the  whole  or  pwta  of  the  Ji«tritu 
of  those  authorilier,  io  auy  cate  nbere  it  aiipeaii  to  them  that  tlio  joint 
cltrcine  of  thow  ]>owtra  would  be  exptdieut.  ;iud  any  auch  |ii.jr:-rci1 
urdiT  may  icniain  auvk  ptovitiooa  aa  utay  aj'pear  ocoewaiy  ot  jr  \Kt  '.it 
adapting  any  of  Ifa*  pcowioBa  of  tho  BHcino  Lighliag  A«(^  Or  iki*4«^ 
or  auy  tuch  piwriaionat  ordirt  to  fba  caaa  ot  tt^  oonmitMo  w  leitd  lO 
eoiuUtuMd. 

C»  Proriium  at  to  OmmU  ^  t/oeal  Atoltontitt  to  0mnt  'f  I'r  rin-Mit 

OnitT. — (li  The  UoanI  of  Trade  xhall,  ou  uoii.iiJerii>g  whether  aii,T  yr^m- 
Hional  cnh-r^hould  or  nhould  not  !*e  graiiletl,  take  into  ixjoaidifration  t-« 
viowa  of  the  l.ii-t?  aiith.i-ili'o  alfocted  on  the  nalgcrt,  Intt  »li«lhtr  tb: 
couaent  f  i  '.  >■<'.  lutln  :.iy  i»  or  1^  uot  given,  may,  noli«itlut4oli»g 
anything  m  aeottou  1  ot  Uie  Klc^Uic  L'Khliti);  Ac^.  1388,gr*lit  Uwoidecar 
not  at  tMr  dhcntioa. 
lYovidrf  tkat— 

<i  I  Thii*  sub-8cetion  ^hali  iiit  apply  to  any  provibional  order  auihuiiVinj 
a  cohi|iauy  or  |ieiiiL<n  to  iiup)>ly  eleciriL-iiy  -li  far  ts  the  order  trlalet  w  any 
diittrict  in  which  the  local  authority  ia  a<jtbnrUed  tu  lupply  eleeu-icivy  ;  ana 
A  provisional  <frder  aulhori'ing  th«  bitmking  up  of  roaiU  ouliid''  ibf 
oiea  of  supply,  aball  not  ba  granted  tiy  the  ISoard  of  Trade  except  aith  tke 
canaoot  of  Iha  loeal  witiiortly  in  wkc**  diiUiM  Iho  road  i<  Mtuate,  uM'«f4 
tho  Board  of  IVade.  in  any  cnao  in  wbiek  the  oonaeut  .d  any  tuch  i  xal 
authority  ia  refufivl,  arc  of  opinion  th.jl.  having  regard  l»  all  thefitiniii 
nlaiices  ol  (he  e.iie  ?U"  h  coTiMot  ought  to  bo  dinpeniicd  with,  and  in  ll"» 
t  they  aliall  make  a  speciul  ie|jort,  »titiag  the  grounds  u|>7nw)iicla 
have  ilif[>eni«r^d  wtlb  auch  cuaaent. 

('£]  The  notice  r^iuirni  by  oee.  4  o{  lb*  Eteeltic  Ligbtiog  Act,lHBi'la 
be  given  to  a  local  authority  en  or  koteiO  tbo  diot  day  ol  jn|f >  and  ai( 
l>«  k'*'^  t'^  '(^al  authority  of  a  dillfletui  wluelk  it  ii  not ilrtcadri >• 
laka  r«mr  to  dntribato  olactrkiky. 

7.  Jttvitton  •/  SfasimumJ'riie.—d)  JnOt  a  Hav  to  making  twyMt* 

the  ordinary  |)«riod  of  revision  of  maxiniuta  price  and  allowing  repre4en^i 
lion*  aa  to  revision  to  be  made  by  <'iin<uoier«,  «ub-<e<'.  2  tf  >«:.  32  "t  li" 
■chedule  I.,  thf  Kli  eliie  l.ightiug  Clau'esi  A  t  lP!f>'>  ♦tn>l  for  the  ptirww 
uf  iueeif  ^a'  tl  vilh  any  a:t  or  order  ]iMi«f.I  i  ii'inued  after  lit 
piMiog  of  thia  act,  be  read  a«  ■(  tk«  Wurda  '•  five  yeam    were  -ulxlit<i»«* 

for  tha  wotdi "  m*ob  yotn^"  and  tka  irarda''«r  Muh  number  of  con«iiiD<ri 
out  leas  tban  SO,  aa  tha  Hoard  ot  tVado  oooiidar  nilAineeit,  haviog  regirt 
to  the  jKipulution  CI  the  area  of  tuipty  "  weie  Inaerted  after  the  werl' 
*'  either  tlie  local  authority  or  tlie  undertakers." 

2)  \Vl«re  any  act  or  |iruvi>ional  order  pvisr  i  rr  eoistirmed  befort  tl* 
comment-:  11.1- lit  -  '  this  act  euablen  the  Boai  i  i  Ti  i!e  i:,  r8\Hi« <M  »ilI*Jlf 
Bl*alo>um  pricei  tu  be  uharged  fur  eUctridty,  that  act  or  order  dull  n 

(a)  So  aa  to  anaUo  tha  iwriaion  or  rariation  to  toko  fdaco  at  au  in«rv>' 
of  live  years  after  tha  oommeacement  of  the  act  or  order,  or  the  !>- 
revinioo,  in  i.«»e»  where  a  longer  interval  i<i  Gxed  by  the  at  ^  or  order  :  ujiI 
.So  ax  to  enable  the  power  of  revision  or  variatiou  l<>  bo  excrciaei  'ja 
the  re|>re«!i>tatii>n  of  meh  number  of  conMimer*,  not  lens  tlwu  20.  »*U« 
l'>  ^d  of  Tiado  cjtnider  uiihdeut,  bavio^  i^id  to  the  popuUti<in  o^tlc 
at«»  ot  «U|>p|f,  in  OMM  «lMn  tiia  powa r  einn«i  nndar  tlia  act  or  i«dtr  bt 
eitrciMd 00 MMh anprmatotloaar  llw  rafwcMBUtloB  of  nion wnaks 
of  conoinniiiL 

S.  Ceftittvthn  ^  Wrttra.— <I>  For  l!»c  purpcm  of  iocorj-oration  at'k 
any  act  ot  order  piaaed  ur  conlirmml  after  the  njmmeoiement  of  ihit  .i  i- 

(.1)  .Sec,  .19  of  the  i.  he-ln'e  to  the  Klertrie  l.ightioi;  Clamsee)  Ad 
abich  relatev  to  aielcr-  ,  >.hall  bo  read  ao  if  iko  wordt  "and  6teil  ti'^ 
couoecled  with  the  i>eTvicv  liaea  in  f\M  manocr  afimMil  by  (kc  ll-W^lvl 
Tra'!*  "  W£.'c  added  at  the  end  tf  the  iiCi,:lioit ; 

Sec  60  of  the  (aua  acliodaJa  {wbieli  relate*  to  the  c«Tt>v.  n  <  • 
nator*)  atoll  be  >nid  aa  if  tto  won)«  "and  to  toto  becntiKod  an-l  i  j  ^" 
bte]i  conoed'  d  with  the  xi  vice  liue^  in  aona  maiMiW,"  »nd  tkc  ««rjl» 
••  ur  whore  any  m;i  b  meter  ia  uulixed  or  diu>oancetod  fltMB  tha  ?*TTl'* 
lir.o«.  '  wrr*  omitted  tV.erefr.'tn  ;  fio.l 

The  >a!n«  »eutton  -bail  iie  re..l  a?  if  for  lii*  wcnU  "  to  b?  a  r.  r 
rcvt  meter    there  were  «ubititul<i<l  the  word*  '  to  be  a  luelei'  tiji*  •< 
of  a.ueiuioing  the  valua  of  ito  anfvito  witlMBMidi  lioilto «if  «rrOT ax ai«fr 
\Ky  re<i>ect.<  loetri  s  at  the  claa*  to  WbicH  the  meter  toloDfl*,  t«  »l!o^  ''T 

the  r.iX^ld  of  'I'l  L  le,  ;Vlld 

•I.  Sc  iinu  jl  ol  the  *^me  wh-  lule  which  re-iuire*  irnpeoti.;  -  t  .  eer-.i-v 
lueifr^  ►liall  I*  i-esd  if  at  the  end  there  were  added, '  and  the  ia>i>ec[ 
ahali,  ou  the  ;i^e  rr.  luii-iti  ju  and  |  \yiueii^  eLkOailie  thO  BMinor  in  wiM^ 
siiy  njch  loi'ier  lia«  been  lixed  aud  cjnuwiej  with  tto  oarwic«  litl*a».>'?^ 
tholl  certify  that  it  baa  boin  filed  and  eoaaactod  nlUi  tto  aarriea  liw»ia 
aotiie  maaner  approved  by  the  Bnord  ot  Tndo^  if  to  CODatderit  tbathw 

I  nlillwl  to  lje  ■<>  certtfii.l  " 

\'.>.\  S  I  :llll^■h  .  f  any  m  t  or  pmvi.-..nal  <>rder  leiiting  to  the  «ii|-i''y  ' 
cle.iii  :y  p,i-t?d  r  . uiirmed  befi^ro  tJie  coiuuieucemew  of  lbi«  a^i  *• 
if.juiioi  iba'.  in  oi  b  r  that  a  ijMter  may  be  rooridered  to  be  duly  cortiW- 

II  rou-:  be  tertiljeil  to  have  l«eu  ftxei  and  to  bar*  been  c Mioectad  *t'-h 
'be  servile  lioes  in  ome  niuDner  opfittvcd  by  tto  Board  uf   I'rade.  (4.> 
teite  lo.hivc  i>t^>.i,  lu*,  evry  duly  C«rllfiM  oalar  IBBat  be  fiica  ■-■ 
uooiie  !e  1  v>i;h  the  *ci  .i  e  line-  iu  »i>me  manner  approve!  V.y  the 

ot  J:  l  U.  .o.il  Hi  lit-i  tm.il  ii.-pti'.M.  uu  Itiiu'  n  joid  :■•  do  »o  oy 
uudirtvkri  •  jr  by  .my  couuiiucr,  and  on  payownt  o<  lb«  |>re»<a^bal  itv  j 
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Ike  pirty  ro  re.,uiriDg  Him.         esann  e  the  mimaer  lu  whwh 
tuu  l-eji  tx<-A  <Lu.\  tuaiiorte.l         th<!  ■^■■r:  iLv  line.,  mnd  shiU  Mr^  MM» 
tba  ii.etci  bis  U'li  tiled  anil  ciiunUd  with  the  Imtt  ia  loaM 

a,.Di«v  «pp.  ovrf  hf  U»  Bom4  •(  Tn-to.  if  to*  tmmUr*  It  w  b.  «nt.U«d 

to  b«  10  «rtifl«d.  .  .  .  .L 

(Sj  A  ipei  -T  aliAll  U  c«rtl6<  i  to  be  •  cjrreet  in«t«r  wilhiQ  tb«  iDMnioK 
ofaitT  »it  IT  ,rtT»»i»ioii»l  ord»r  i^latinit  l"  »he  lupi.ly  ol  .-k-ctncuir  pwed 

rs-  ,  -  nicD."!  1..  fnir  tl»  r.-niiweuctnH-nt  of  thu  wet  if  it  i«  c«j»l»l»  of 
..crrtiu)  iufi  iho  ^^luo  i  t  the  Mqiplv  within  mich  limiU  of  wror  M  iE*y.  »• 
rtuftru  iiict*n.  of  siie  to  whki  the  in«t«r  Ijelungt,  b*  allowed  h  tl,c 
ItuM  (1  of  TiTuXf. 

9.  A.  rounln  of  l^'il  Autkiiitie*.  -For        porpowi  of  •Bt  9  of  the 
Electiis  LiRbOBC  Aot,  1888,  the  aeoranU  of  iioy  un<)rrt«ker»  being  »  I  « 
Mthority  »h»«  U  made  up  fo  the  thi.  ly  H.  .l  <l»y  -f  Much  m  eich  jr*r 
will  iK-uotUiDBly  a-i  r-.t*"  "  '-h""  »<^:.un!s  H>e  •-hit  twIIi  <U»  .r  June  «h*IJ 
be  .ul-tituied  .1.  tlmt  .:i>u  n  fur  a,^  Iwrmy  t,(il>  .i»T    '  M'"".-!.^ 

thJily  fint  il»T  ..f  JiMxb  Im  the  «hirlj-6t«t  d»y  .>!  ll^ewWi  .  liruvwled 
that  if  *ny  .uch  undfrtiOier.  atoMT  *>  tta  BMtd  of  Trade  that  .otne 
oIlMsr  dat«  are,  o»iDR  to  ipetTial  tiitttmitaiKW.  mtn  ooii«iu««t  id  thtir 
«aM  than  the  tbii  ty  6n.l  d.y  of  March  an<l  t»i«  ihn  lielh  «Uy  -r  June  the 
Board  ol  Trade  may  »ub»titul»  meh  other  date«  for  the  »«id  thuty  flut 
d»T  »(  Maroh  and  thii  tielli  day  June,  and  »»ction  ahall  a>  n»T>ffU 
tlioa*  Widert»li«r»  bo  ci.nstru.  d  with  the  »ubs(ilut«d  lUti*. 

10.  S«pplv/  Bolru  ilit"  Prfmi^fT  \  f  rV-  r  .W/.arro** .'.■i./i/^^y.-Nolwith- 
hlau.liiig  aiiylliinff  ii.the  KI.N  lrie  1  A  1-1  m  uiy  A.  t  of  rariiawnt 
or  »*oviw.iiul  unler  MtilMHiwiiS  an  uoHtrUkiijj;,  »  |«r«»i>  ahall  not  to» 
c  mil  led  lu  deaaad  iir  l«  OAtiMMlo  i*cm»«  from  iiodrrtakeni«ulh«n»ed 
U.  M.r,<ly  .^'e^lridly  ia  any  am  aaupply  ..f  al^tridly  for  any  |*eio.«. 
haviKK  »  iie|*r«te  »u|.plv,  unl»M  b«  Hm  ajirced  with  tbe  uo.ln  ul-  r«  lo  l«y 
lo  Ibtin  tw  \\  iiiiiiimum  annual  aum  ai  «ill  Kive  thriii  u  i-  rr'.uni 
m  llMC»pital  i^ipeuiJftiiif,  ami  wiH  f^'  ver  ntlier  .tandmK  vbaiurN  iBu.fred 
1«  (baa,  in  ordcrlo  meet  'lie  «  n,  i  <iroum  demand  for  thoee  prem 
M«;  Ifce  nam  to  l.i  «t»  aba.j  l,c  dtiej  mined  in  default  of  ajjreenient  by 
•rUlnUoo  under  ilte  Klectiio  Lighling  Acr,  1882. 

11.  /"run.MM  MJ  to  .Iwfi'ion  /■"•/rT(.<Wri..— So  much  of  »ny 
l*ov;.i(.D»l  onlar  or  ajMeUl  Ant,  or  of  the  Mohedule  to  the  Elwlrit  Upii- 
iog  OUueeei  Aet,  1889.  m  far..'|.«r*tea  with  any  eoch  order  «r  A««.  or 
piobiUu  underialier,  fi.im  a«i.«;iating  thi'niaelt«  with  any  eocni.iny  or 
iifrion  f.K  (uppljicg  energy  ULder  any  licence,  pftniooal  »tA>--  ur  'l^tu 
A,  I  uu.rM  U.c  ubrt.  t»kr-<  are  auttori^d  by  Parliammt  to  d»  t"  ahali 
ciiill.-i  im:  .le.i  (■  >.;bilirg  tbe  UDd»rUk»r4  fr<>«  jinB|  or  taMlga 
•upply  in  liuilt  K.  .>r  ti  .ui  aty  Mirh  r<>m^y  m  iwrioB. 

la.  Proitrtii-n  o;  <.../  r«frr<.i*WJl— Hfl»M>Kta»W«A0Hfcill«D»M« 
the  B.-»'d  ..f  Inde  by  pro»i.ioiMa  Order  to  MlAoriM  lU  rotdpriiwrt 
•cquiiilioa  of  any  land  which,  aft  thi  dUt*  "f  tbe  6v»t  pul.licau..ii  of  tb* 
iHilieo  for  the  "ider.  btK>oRa  1..  aBf  RM  WB^ertaker*  and  i»  u»ed  ur  Mtlor- 
i«ed  1"  be  u<ed  by  them  for  the  jwrpoaea  "f  Ili'»lr  underlaking. 

13.  Drtlnuiont.—\n  thi«  (of,  unlets  iln'  tonreit  olherwiie  reqsi'ee  — 

•|"(.e  e»pr»«»i«in  "ju  "rflfi  "  maaiw  a  pfOTuiMwl  order  uuder  tha 

Ekclric  Ughlui>;  Ai  i- 

Tho  ezpreaii>Q  "  ICIectria  Ijgbikua  Aeta"  rowaa— 

(a)  mpcsta  Bag)'*'  lirtaod,  the  Elo  trtc  Ugbiing  Acta,  188J 
•n'}  1688 :  tod 

.1.)  A.  rr.peci.  ScotUnd,  tb«  BMiic  L^bliDB  A*".  1888  1880, 
U>e  Klfctiic  IJichiiog  (SoodMd)  IMO,  m4  tto  BiMllio  luting 
lSt..lland  A  1  ]'i02.  ,  .  ^  . 

Theeii'ii  <  Q  " authewsa " •UlftwiMO  «f  A«t «i  WMill*** or 
iirovitional  order.  ...     , ,  _ 

1-ho  ««pw.i8oo  •'umt*  nwtf"  mmtmrnq  iwnrMih  »Mifc  My  local 
otWHy,  eompany  or  |wnM  »  wtbaifal  to  vxpfh  dMlifcUf  intder 

tgr  Ibt  BiMtrit 


authority,  company 
tho  Electric  l,<Kliting  Act*'. 

The  expretaion  "md" 
l.tKhtiog  Act,  im2. 

The  eiprwi  Ti  RrnwaliDR  tlaiion  "  include*  any  atalioO/ir  •*rt»  i''r 
fcnumitif  f  jinf.  1  imp.:,  c>n»ii  tiDg,  tr  dlrtribuliog  cloolnaty,  Md  all 
macliiLPiy  .111  1  .i;-i.liani^  ordinarily  need  i» oOBBOrtiM*  Uw''''- 

14.  Jpfhi'it'OK  r»/  A-t  la  .s.  ..v/.irKf  txHil  Mtttld.-d)  lo  the  applicalion 
wl  tM«Mt  to  Siwilacd  the  Sc<  i«(ary  (ur  S^-ollaiid  ahall  l<e  ■ub»lili;t»i1  for 
tbe  Llleal  OoverenK'nt  Bo»rJ  a-  rc-pect..  pr..viaif ual  ..r<««H  i.iaiii,s  to 
8cotti«h  local  du-h.  ritJr-  .  the  lift««ith  tlajr .4  May  ehall  beauUtuuted 
for  the  th  ly  ! .  1  ,>i.y  .(  March,  and  tho  «Ht  dtf  «t  ixgM  iMl  be 
auUiilutrd  f.'r  the  tbii  iifth  ilaj  uf  JuDt.  .  «^  . 

(8)  to  the  ■mlit  M«  i<ni  of  tbi»  Ml  to  Inland  tho  Lnwl  OoWMiiot  Board 
fur  Inlaitd  ohrif  be  aubaUufakl  tor  «be  1m1  0«tiwmun»t  Bowdaa  mpKi^ 
iwavirioidri  erdtn  rdntfaw  to  liUb  Itenl  attwritieo, 

IB.  Sftort  rw«  xnd  («ujt»<w«KN.-(l)  tfcia  «c»  mj  bo  «il«d  ao  tbe 
K'r.  trie  I.  ;hiiiig  Act.  1906.  , 

Thi«  .(ct  and  tbe  l-:le«tti.'  UtHiliig  Acta  »hall  te  <i  ,  nu'  I  l^tDor 
otf  ooo  •«  and  majr  be  dMd  m  tho  Eleclriii  Ughtio;;  Acta,  LtiSZ  to  1905. 


MaJifi-MSmtt  of  at  l«»'ls  CUutri  .4.  fs.-TlM-  foll-.-aing  inodifiL^una 
•ImH  bave  tttM  m  the «ni)«tniclion  of  tlie  i»n>v '>f  i hr  IauiI*  <  'lautee 
Ac'i  it)n(  ii|-'rnleil  by  lbi«  aft  ?  i  thf  |iur(io«i-»  <f  the  Klwlrk'  i  j^Ung  Ai  U: 

(.<)  Th«-  ps;. 1/11.1.  :i:  -.  '  IHoaii-  ibe  Bkotric  U^ting  Ada, 

incliMite  of  any  proviHirnal  onler  authoriaing  tbe«oaipnlaoiyeoi«lliitioo  of 
iMd,         that  th*  wiod  id  tbrw  j  ear*  mcttJioMd  to  •«*• 
iMtSt  Ctawite  GbmaoUitalloa  Aot,  1M.S,  •ball  W relcttteltd rroDtbefaadas 
I'f  tbe  act  couBriuiDg  the  |n>»i»ion*l  order  ;  and 

Tbe  eipro»»ioB9  "the  |*omoter»"  and  "the  undertaking  ni«au 
re»l)»ctiTely  the  undcilukeri  aiul  the  undertaking  under  (lia  EltcUnc 
Lighting  Acta  ;  and 

(<  j  The  expKMaiuo  "Ucd  "  iculodo*  aaaeiiMuiiU  in  ur  rolaUsii  to  laMi 


LONDON  £L£Cr£IC  POWER  BILLS. 
I'ridafi,  April  7. 

Tb*  eoDaideiation  o(  tbe  AdmioUtntive  Cotmly  ol  London  A'  Duiidot 
El««trte  PDnwr  Wa  w  wmanand  by  BmI  QtmmMmn't  OoBMBiltoe, 
At  the  r^winwm cement,  tbe  Bon.  J.  D.  yVtimtilA,  K  0.,  handed  in  a  lar«* 

table  giving  {lartirulara  of  all  the  eleairicaT  undertaking!  in  the  area  of 
the  bill,  compiled  from  tlie  publithed  accounts, 

Mr  C,  V.  Sl'AKKS,  rb'-cf  rrpnrijr  to  the  OuTtty  ot  T.oriilon  Elsclrio 
Sujiply  C'l  ,  ctinlinued  hi--  >  Tiii.?Dc.:  i:i  fnVijur  <A  that  cii.'iiti.^nv'^  ]>t-li'.ton 
againiit  U<«  bill.  Uii  ilic  i|ue&tion  ol  works  coata,  he  aaid  tnat,  t»kin^  tbo 
north  and  aoath  stations  of  tbe  oorapanj  aa  one  andertakiog,  Ihe  woika 
cMts  in  lUUO  were  XAM^  per  unit  delivered  to  the  gaaia*.  lo  I90t  thla 
had  fattrii  lo  0  "IHd..  for  the  Marrb  qnnrtrr  this  year  it  had  drnpppil  to  less 
th.in  iKl,  HiiJ  wiiiJ  now  O'-MTd.  Tbe  Inml  (aitor  now  was  !■*  pti  cent. 
The  per  e«utat;e  of  the  total  units  »old  wn  ch  were  iis<>d  for  power  porpo.  e 
in  19<)0. was  16per cent  . in  1901  it wasai)per eenl.,  1<.K)3  '2.=>  percent..  I!KI3 
3U  per  oent.,  and  I9<M  .Hii  pet  cent  Within  the  naxt  few  jv  iri  be  anticipAted 
that  this  would  be  SO  per  cent.  The  Ounly  of  Iiondon  Co.  badnmr  aome 
I  .GOOkw  Curtis  turbine  KeneratInK  Mta,  on  order  which  would  haTO  an  ovaiv 
load  fii'iRcity  of  IW  per  c<'nl.  Thesp  »'rtt-n>iinn5  worlcit  -mh  at  a  capita) 
r  i--t  ol  iiclween  t'l2  and  JLl.iptr  kili.'AsU  For  llio  mai-h..i  *  nl.HU.  i( 
ih«y  were  reckoned  on  50  per  cent  overload,  the  capita]  cost  would 
be  £«  per  kitovatt,  and  at  100  fir  aenL  overload  it  «ro«M  b*  £:!.  Kb., 
per  kilowatt.  Conoeniing  the  adrantigns  claioMKl  for  the  large 
Fanons  lurbince  propo>.(:'i1,  he  said  that  Mr.  rarions  had  stated  that 
with  9lK)dr»(.  au|i«rlie»t  uI  i' um  it  would  lake  131b  of  water  to 
eer<ire  n  kilowatt.    Tlu'    tlnrti:;   turbiriM   Kbov-:'    referred   to  u.inld 

luire  l'>lti  ,  but  i>win>:  l  *  tlic  Kriivl*  i  •-A-'P  of  .  t-Hriiiiki  ii|i  imlJ  s^ui  kni;.:, 
thi»  advantage  to  tbe  TamniB  large  turbine  »ti  would  disiappcar. 
By  »tO  h«  antioipklwl  tb*  iiiad.fM)ior  d  lha  Oamiy  «l  iMdMi  Co. 
w«nldtott|Mreeot ,  aadltuitYSpar  aani  of  tbe  |»f*aent  Mmbi  pomr 
in  his  area  would  be  SrWen  by  electricity  siipplied  from  his  litatlouD. 

Cross  eiaminol  by  th>  Hnti.  J,  D.  KITZ(iKI(AL|f ;  With  trgard  (u  the 
eompulEton  la  i)p;ily,  ib«  farts  were  that  any  two  oonsamerh  wilbio 
SOdya.  uf  a  di^^ti  liiutini;  main  could  demand  a  supply  by  payini;  (or  any 
«oauecling  main  over  GOfL  long,  and  entering  into  a  contract  (or  two 
jeata  tognanHrtetanamoal  coiiaumption  ol  electrical  energy  ainouoting 
to  a(  mat  90  per  eent.  of  tbe  cost  of  the  -JOyds  o(  service  line.  Hut 
the  company  Wt  no  return  foi  ilm  liii|.:i-  i  ipmiii'.ur.  whio!;  wfi.»  often 
nci?c-5ary  lo  rcinfnrr,'  tin  dii^trihutiii^:  main*  up  Co  th*:-  p  >ini  whc're  Ir.cCOn- 
sumer's  cibte  c^mneried  up,  TbiiiBi^bll>eev«a  i:i,iKK).  Xbeai>  oooditions 
applied  outiiide  the  compulsory  area ;  inejde  tbe  coinpulaory  area,  every 
out  oouUl  demand  a  supply,  beoauee  the  undertakers  were  bouod  to  lay 
aaina  Itemi^anl  the  eotnpaUory  area.  His  total  revenue  last  jaar  was 
<ltil,18l,  and  for  power  purpom's  iCiy.SCl.  The  average  siie  of  the 
power  consumer  wae  "•'»  ii.r  ,  iinil  Ihf  avciiii^.:  tc-c.  ipt  p.  r  unit  fcr  power 
supply  was  2d.  A  large  numL*i  of  the  very  r  .u  iU  pLiLtr  niuu^'-rn  paid 
per  unit  Tbe  aoale  of  cbargeia  (o<  power  purpoari  stiaried  at  34d. 
In  a  smalt  parlioii  ot  the  northern  area  there  waa  no  ooin|ketition,  andU 
wua  not  to  bi*  knowUge  that  a  higher  price  waa  ebargi'd  in  tbe  aiaa 
whtM  tbeie  WM  eoinp«Ktiaa,  than  in  the  area  where  there  wiu  nn  com- 
IMlilloa.  Tbe  lowest  actsal  price  at  which  the  company  charged  (or 
power  purposes  was  J.l.  f"r  a  mill  wliirti  had  a  load  fae  '  r  of  t.  twi'frt 
70  and  HO  )icr  c«nL 

Mr.  FIT/UUUALO  said  th.^t  the  lowett  price  under  this  bill,  under  tho 
•tua  ooBdillMU,  iranM  be  0M7d.  par  unit,  and  that  Ihafefoc*  that  pas- 
ttonlar  aamaaaer  would  aav*  about  £tOO  per  anmmi  on  Ibaat  tarma. 

Continned  ciosB-eiatninatioa :  Witness  sUd  until  be  heard  it  stated 
by  tbe  wltoeasf-s  for  tbe  promoters,  he  bad  no  knowledge  that  some  ot 
his  I'onauraera  had  left  hU  inaiaa  tn  tir.t  tip  their  own gk* anginei.  Ue 
could  not  make  out  what  the  mKiiinnni  i  hargc  nnmr  th*  bill  WM, 
becaiMi  it  wka  cu  hedged  round  with  ooiiditioiii. 

Ha-aiantoad  by  Mr.  UALFOUU  BUOWNB:  Tbe  OMnpolsory  aret  in 
all  fravirfmat  wders  usually  inclnde.1  the  wocit  Rtraets  in  the  area, 
because  the  Board  of  Trade  koew  the  undertaktr.i  would  go  to  tho  bs^t 
streets.    His  company  bad  never  en(ore«d  the  'Jii  per  c«at.  guiranUic  out 
side  tbe  cmtipnlsnry  tirni     It  was  U>e  practice  lo  fon-KO  this  guarantee 

M,-  II  li  H1:N\VIC)>  Kecrotary  to  tbe  County  ol  London  Klcrlriu 
Supp.y  Ci>..  said  the  share  capital  o(  the  company  was  £  1, 100,000,  and 
tbe  capital  esuendad  HlfitOfiOlO,  The  borrowing  powem  were  IHtM.OOO. 
On  the  question  of  oanvaaiing.  he  Ixlieved  the  County  ol  lx>ndon  Co. 
Itiid  tb««  l«rit<«t  ennva-t-iin);  deimrliiipnt  of  aii>  f-l^  lrio  eapplsanUutitf  in 

tbe  eoiintry,  il::i)  h--  .i  fiirlhi-r  !nr:%li-((ir  iMiIui  .;i:t<'ut  tOpOailUoa 

they  bad  r«ccDtly  bt'ld  an  cxblbilioii  in  llolborn. 
(Counsel  at  this  point  aaid  ha  wonM  ahottan  thU  part  of  th*  < 

as  much  as  |>ossible.  | 

The  f  H-\lHNf  AN  ;  Oli.no.  Mr.  V'-r.'  -tu«d  very  positively  tbat  lli« 
cxistirj.'  :mll-.i.riiii««  hod  not  piiaheJ  tin-  biiM;i(w!i, 

Mr.  lii:N\S'ICK  lnu-jiit.;  ^hi>wn  mi.  nf  a  larj;*  pile  of  1  1.'.  ...i:it?iining 

hi-  cai'ivft..:ber.R  ^':'p^'^^U»,  to  the  Cr)mir.ilte«, 

The  CHAIUMAN  said  it  seemed  t->  show  that  a  great  de;il  nt  cftii- 
vaxainK  had  tabm  place. 

Mr  KlTZOBRAtn  Mtid  the  sUtement  of  Mr.  Mrr/  was  a  general  one, 
hu'.  afu-;  Mr.  Kcnwiek's  <  vilen(«  hi-  Cfrlainly  did  not  ihinic  it  iipplied 
l-.  the  (  ..  intv  of  London  Co. 

Mr.  llAI.FiM'H  JiltOWNK  I'lcn  .id.lrc ;  i, .1  lb.  C  jiiinwlt^c  on  brbalf  of 
tlii  C.ciny  fit  [  -  ii.l-'ii  C.v.  liin  pt-  li  cu:iLUi..l.n^:  '.lie  ca.--;  i.i  opp:>i,ition 
to  ibe  bill-  Hk  nald  that  one  of  tliv  worst  tealurca  of  such  long  imiuiries 
wta  that  than  waa  a  ainng  poaaibllity  «t  too  MMh  detail  bains  intio> 
dncod.  bat  ho  wonld  arotd  Ihni  itt  hie  i«maik<.  Thi*  bill  abtned  agidiiat 
the  whole  of  llio  past  logi«Ulion  ic^aiding  ilettric  supply  in  (.uiidon. 
Tbe  whole  of  tbe  companies  had  met  every  possible  demand,  and  under 
5!:ni!.ir  i; :)nditlons,  and  with  ai  it  the  eorapanli";  eould  do 

eM'ntliin,;  tliait  till'  o«w  oorii|.u'iy  pi.ipu--..t  rhi.'y  w.  i..  .  Tlinuly  in  a 
far  belter  pocilioD  to  aapply  (or  power  tbiii  the  promoters  bocauw  a 
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I&rgo  proportion  ol  (he  axpenditure  to  data  hud  been  for  disiribution 
atiMu  0»p|MtfiiwiaMS«Uii«<lM^ 

patitloa  w  not  Wr.  ne  pramolani  Ind  dem  lh«lr  mm  1«  had 

th«  CoinmitU'C  to  believe  that  ihtj  were  to  b«  bonnil  to  !nipply 
w-rjrbody  in  the  boge  area  Bcbeduled  at  kast  at  (he  maximum 
prices  in  the  bill,  but  tliis  «ra.i  not  the  case.  He  was  ni>t  blaming 
the  promoterR  for  demandint;  RuarantMH,  but  he  did  complain  against 
tb«  codMvour  to  create  a  (ab>«  impressioo  as  lo  the  terms  of  the 
bill.  Tain  ft  WDMUer  in  the  mmA  mi  ol  tiia  utft  t  it  would  be  impoi- 
liUa  that  fb«y  wooM  hjr  •  nuia  Ibers  for  nothing,  and  tuppi;  at  the 
maximum  pricea  in  the  bill.  The  0(>n«umrr  wasi  not  l>ound  to  lake  anjr 
particular  iinantii}-  of  «'iirr|.'T,  but  be  wit«  bouDd  to  enter  into  an  apree- 
men),  and  any  disacrcement  as  to  the  t«rniB  was  (■>  co  lo  arSiitratfon. 
That  w«»  85  he  read  (he  bill,  but  the  promct'  i  ,  tliii  j-h  iln  .--  pn 
cecdinge  bad  been  blosing  hot  and  coM.  and  pretcndeil  that  lliov  «t  ri- 
ImiBd  to  mpidjr.  Nvithtr  iU  the  bill  oompel  tb*  ax  ten  tied  ol  HMnains 
to  'UflAf  MthoriMd  diatrilmtofs  A  guarantee  of  BevMiyoan  mo  wanted 
nnt  merely  upon  the  coct  of  the  main,  but  also  upon  the  cost  of  any  new 
works  neeesaitated  in  the  generating  station  The  bill  al^o  KjUKhta  con- 
cession  in  perpetuity :  there(i>r<'  no  sinbinK  fund  would  be  ne«i'j^>>«ry,  a«  nas 
the  caste  with  the  pt«»cnt  cotnpanieti.  Thiis,hevontrndi;d,  unfaircompetilion 
would  take  place  Anothrr  point  was  that  the  eiiEting  companies  were  pre- 
vented from  combining  with  oneanother  This  had  been  tbeprinciple  of  the 
whole  of  the  legislation,  but  the  promoters  were  a  bage  combine  to  l^tart 
wit?'  If  Tar  aiui  iil  pir  ih  -  bill  it  would  Iw  in  lri*(K;h  ofal'arlia- 
nii^iiiiiry  linr,-ii;;.  umlrT  ulu.  :;  ilm  I/>ndun  0('rii[i:ini(  ■-  held  tbeir  I'ro- 
viKiooal  Ur<teri>  to  <ia.v,  m  baigain  solemnly  entered  into,  carefully 
considered  and  ratilied  by  Parliament.     In  the  tir.il  Electric 

Lighting  .\ct  was  (lassed,  under  nhich  all  compAnies  were  liable  lo 
purchase  by  the  local  atitlioriticx  nt  the  end  of  '21  yearn  with  some 
allowaoce  tor  goodwill.    Thisterm  wa>i  not  sufGcicntly  long  to  induce  Ibe 

1>ublic  to  invest  money  in -  'o  iricii  nil'ftt  ikinjr-.  und  i".  1 8KS an  amended 
till  was  introduced  to  exu ml  the  |<t  n  il  "(  ijui  ^bi^f  e  u  \'2  je»r»,  and,  in 
order  to  eniture  the  mea»ure  being  pa.^»6d,  the  oompaiiies  uirrecd  that  the 
tefereooe  to  compeaMtion  for  Ko<>^will  ahould  be  omitted,  altboatih  at 
lea*t  oae  member  of  IbeOotrernmojit  witsof  the  opinion  that  it  should  not 
bo  dohtod.  Ther^foivf,  a  Parliamentary  bargain  had  been  entered  into 
wUehluid  been  cSiined  out  ever  sinc«.  Waa  this  bargain  to  b«  broken 
bee*u<M>  a  nHtiibi  r  of  gentlemeii  rrinii  thi-  Nnitb  came  and  ci  i  ihr  j-  would 
sii|.pl_v  <!lini[wr  t!'.aii  the  pretpr.t  inn.'- :    No.    (iood  fniili './u^;bt  to 

be  UUciii  iiiio  aejoont ;  cheapness  was  not  eTerylbtng.  Alt«r  llie  p  using 
ol  the  IHNH  Aet  an  ioquif;  was  held  hf  Major  Mariodin,  who  laid  down 
tile  principle  in  bis  refMiirt  that  no  lt»o  eompanlet  supplying  the  same 
land  ol  oorrent  should  oomp<^t«.  At  the  time  tlivrv  vrHsasraatwflkani^r  in 
mlug  aHernatinK  current  for  power  purposes,  and  the  deeiriiw  ww  that 
wber«Y«r  competilioD  wa<t  alt'-wrri  it  should  be  ss  between  eompnnie* 
supplying  alternating  euiitnt  on  tlic  >  ch  Imnd  and  contiixiouH  current  on 
the  other  hand.  Iliii  btfl  b«en  the  wbulu  pdooipie  oi  the  competition 
»ll«iiwltrtt»BMitaofTMdtBm>ilaao,aiid  thawhotafll  LonOoo  bad 
b«iB''dlsli1cM''oiilhMitoiiiiK  Of  Mum  nomtcta;a.tb«re  wai  eom 
petition  between  two  compaoieii  aupptTioK  conti^iaous  current,  but  this 
bad  arisen  since,  beoause  the  ooflipany  (hat  luid  origiiiilly  supplied  alter- 
nating had  changed  to  continuous  curri^nt  Ft<i  tbt  r,  what  competition 
wag  ttllowcd  wa»  belwitm  Itnlders  c:  I'mi  :,!. ml  ifrderb  working;  under 
aiaiilar  conditions  The  clauso  in  the  Orders  that  Ihetu  Uiould  b«  no 
I  was  a  iiu^'gc&tiun  of  the  (bounty  CohmU  in  nlltrn  for  an 
of  the  period  ol  ptirciia^,  and  Aere  'Mttg  no  oompelition. 
Tiierefore,  there  wiu  no  precedent  for  the  propouil  of  the  promoters. 
Th<-  |K>wvr  bills  outnide  London  were  in  a  different  position  altOKetber. 
Not  one  of  thens  \int\  snr  Htsuing  upon  companic  wh!itpv«>r,    Thfr<'  wns 

"o  case  :r.  wliiuh  ii  )  lor  company  had  obUiiind  i;'ni;)<i  hi  v  i<u'.\i'rh 

iM'ainBt  an  tltLiric  lighting-  coujpany.  The  distinction  between  tiic 
London  oompaitie*  «M  tiM  toMi  notinritia  Via,  tkat  tha  iattw  wi^re 
not  liabli'  to  nurdttW.  Ftartlior,  it  nofw  waa  inlmdad  that  •  iocaJ 
authority  should  supply  power ,  this  was  a  matter  for  private  enterprise, 
and  therefore  the  fact  that  cereral  local  authorities  huJ  been  iuvliuled  in 
iomc  of  the  oihf  f  powi  r  bills  did  not  affect  his  urgunicnt.  It  wa  -  ,■  ;iti 
natural  that  inti!'  r<  -li  ni'l  i  ot  wish  to  take  power  from  a  I  .  .il  niilMniv 
in  order  to  bi>p  reduce  the  price  ol  the  lighting.  I'ixrUanuint  lia<i 
ag^rently  taken  tbat  viow,  and  ioeiodad  MOM  local  aoihwiUaa  in  power 

The  CIT  AIRM  AN  ;  Then  you  do  not  see  any  objection  lo  the  promoters 
going  into  the  (U^'tict-  of  the  local  aiilbi>rltl««  ' 

Mr.  BAI.Fi)LR  lillOWNF.  ;  The  Iwal  authorities  must  look  after 
themwire*.  Thej  have  a  eonce>«ion  in  perpetuity,  whereas  we  have  to 
be  bought  nut  in  42  years.  The  ultimate  effect  ot  Uie  promoters'  bcheme 
would  be  that  they  wouM  have  to  bay  up  nna«  ot  tb«  UDPly  oonpaniai, 
and  tbe  result  would  cventmlly  be  one  bngaoouttiMa  bavmsan  abiolute 
monopoly  and  thus  c  niKhing  all  |>o.KilMlit]ra(caiinptti(1an.  Ho  ease  ba<l 


been  niude  of  pulilir  intoreit  or  public  neoeasitjr,  and  ha  aihcd  tbH  the 
bill  nboiild  not  lie  allowed  to  procenl. 

The  Hon  J  t>  KITZ'iEHAfilt  then  conjmenc.l  lii>  rtply  on  behalf 
ot  the  promot'^i'H  of  tlif  bill,  lie  that  the  proposals  of  the  btli  weiii: 
tile  only  proper  way  of  dealing  with  tbo  aupplj  ot  •lectrtcitjr  to  the 
County  of  London  and  adjomioff  dlslrlcts.  (Miy  by  ume  Mi«h  methods 
A-  tho=e  would  il  lis  |>:>.^i|>lt-  to  t  tiiiiif  to  the  i'L>n-iMiicrb  of  electricity  in 
London  thai  i  lii  <i|i  bupplv  ,rf  <'l<ctric  power  wbiili  Wii,  nccf  riaiy  In  tiiatji- 
m»n..i-Kturrr6  to  li?  put  nii  a  pur  with  their  rivals,  v. Iiotii.  r  id  the 
oouiitry  or  at<iOii<l.  N'lluitbst.uiJin^'  tlii'  nI.i'  of  [.ond  n..  <  loclrioity  was 
deaict  there  Ihiui  In  alnio-t  any  Iuik""  t'uvn  in  tho  I  nitfvl  Kint'loni. 
liealinK  fitat  with  (he  critlclBin  with  x^urd  to  ihf  fiaiu'jwork  of  die  bill. 
Mr  K«Vil]etapMid  hitd  ari^ued  thit  it  wholly  uniea-^nable  ami  ih^t 
Its  prrnisicn- Wire  wliolly  illdrory,  »bi!>l  Mr.  DLiUour  lirownc  did  not 
lliirl.  >r,  ■_  in  («i-t  hi'  thrMi,ht  llicv  wi  ir  iTa-.Mnah!r ,  t„  oai!5C  he  was 
Hotnoluijj  a  biil  with  prccisiily  tb«  tami  cjn'litisnb  id  iI  as  were  in 


the  AdministrativB  Bill.  Mi.  Neville  had  appronchKl  tbe  bill  u 
a  the  praviaiMa  of  il  %iw»  anliiely  novel,  and  that  thir  bad  t  MM 
diii«fai<d  of  all  iba  Bailiaanntafy  biator>  of  power  bOla.  Bnl  Bw  pn- 

viaioiis  ot  (he  bill  hiul  not  been  d«\  t^■ed  by  tbe  promoters  fur  tlu  fa^fs-t 
of  putting  before  the  Committee  a  "  sham  '  case,  as  had  been  •if^ttmi 
The  provisions  were  (hose  whieh  had  been  frsmr  i  Tiith  tV.'' gicitif't  itrj 
by  Sir  James  Kitaon's  Committee,  which  wa.^  .(x^ciaM\  npi  cn::.  i  l  .rtte 
purpose,  after  eonsoltattoa  with  tbe  Dotrd  oi  Xradc  ;  ibrjf  iiad  tea 
approved  by  tiM  Ilonia  ot  l«da,  and  bad  itinoa  baail  foUwnl  ia  «MT 
case  in  which  a  pow«r  bill  bad  been  passed.  Snb^ea.  S,  etaow  4t«(  Ai 
bill  dealt  with  the  supply  of  energy  within  the  area  ot  la  aathctiiei 
undertaker.    It  read  lu-  follows  ; 

FnrrpT  slmll  not  be  supplied  under  this  act  by  th>!  rjmpK\j  ewefst) 
ii'iihnri5e  J  u!iilert*keri  or  to  tho  proprietors  or  tru-f  - ?  ^:  anvTHil'M. 
liauiwuy  or  waterworks  ot  ot  any  dock,  canal  or  navif^tion  or  snr 
Government  departoMnt)  in  an*  araa  bcini  at  tlie  paariaxef  this  s^t 
area  of  supply  of  any  authorital  di*tribu(or»,  exespt  wltb  the  cac>ent 
tho*-e  diHtributore,  but  that  consent  shall  not  be  unir^^on^ljly  witbhe-'t 
If  any  ijuestion  arises  whether  that  conseu!  is  tinreii  nr.  ji4y  withhciii. 
that  question  shall  be  determined  by  the  Iloxrd  of  Trade.  Thc^oniKt 
shall  be  deemed  to  bi^  unrea^tonably  wilhheM  il  the  authorised  distnbruori 
arc  not  willing  and  in  a  position  to  give  the  re<iui«ite*U^^r^a|»ii  Ruon 

time,  IMa  Snaid  <>(  Tnit 


able  terms  and  within  a  reasonable  tim'-  ani  in  oooaidariaK 
reasonable  terms  and  what  is  a  reaaou^blu  time,  tha  Snaid  < 
shall,  amonint  olhar  tbin(>>  bam  regard  to  tbe  ttmw  QpMvhicb,*ad 
the  time  within  wUeh,  tho  aonipa«y  arawilllaguliB  ApatiUanlailhc 

the  supply. 

The  criticism  which  had  been  directed  against  this  clause  wit  Ibakit 
was  no  pruteetion  to  tbe  autliorLied  undertakers  became  lb*  Boiil  *l 
Trade  was  directed  lo  consider  what  the  tenuii  were  upon  vbicb  thr 
company  wiu  willing  to  supply,  und  that  a  price  of  \1.  might  be  ti^; 
Rf-t.  J  in  trior  In  (ret  into  ihi?  di.4tr:ct  Thi-  wi;  nothin.:  of  the  tort. 
The  lia-.iid  ut  Ti-iJc  wuulJ  tiiiL-  into  c:jn.-i  ijra'.ioii  ali  the  cireuuntaoeci 
ol  the  caM.  and  il  the  price  wa«  obviou-ily  unremuaerative  to  tbe  OM- 
pany  and  wai:  only  raada  tor  tb«  pvnoM  of  getting  into  a  iitlM,  il 
would  bo  perfectlr  open  for  the  Board  of  Trad«  lo  refuse  to  aoilMAl  for 
that  reason.  Criticisms  of  this  kind  bad  liaan  made  in  the  S^niet^  ^  'i 
in  connection  with  Both,  and  after  oammnnbiation  with  the  hiui  <>I 
Trade,  tbe  Chairman  i.f  tlu  (  , mmltti^  <iof»o»<>''te.l  that  the  follo"inK 
elaose  should  be  inisorlcd  t  >  iiin t        ■.  ■  rv  j.  ml  — 

"  In  di&peosing  with  any  consent  under  this  section,  tbe  lijatdoi  Imk 
may  impose  iipan  (he  company  such  term)  and  eondnhiBa  M  illCT 
think  nece^xary  tor  (be  prut»tion  of  authorised  ilbrtribntais.  aM  nn 
terms  and  conditions  may  at  any  time  be  eafort'ri  by  the  autbori-sJ 
distributors  in  a  Court  of  competent  jurisdiction." 

This  clause  wa?  ii'>t  in  lnjed  in  the  Somerset  Bill,  bat  he  wilim.- 
(o embody  It  in  tlii^  ijill  i!  ■Jir.  C  imniitlce  thought  it  necessary. 

Tho  CHAIRM  A.N  ,  referring  to  tbe  words  "ahall  atuongiti  other  tiun^i 
have  regard  t }  the  terms  upon  wbidi  nod  (he  tima wiibia  which  tb*  oja- 
pany  are  willing."  in  ehnae  48,  rat>.«C(k  S,  of  the  proaent  bUM^o-xed 
above),  a«ked  it  a  judge  would  not  k>*'«  prominence  in  the  fir%t  msUi^  ' 
to  (hose  two  cuntetitloiii, 

.Mr.  FITXiGLllALU  :  lie  would  have  to  bavo  nmrd  t«  tboao  t«oa>a 
tuitions,  but  he  u-an  ejuallv  have  lasird  tn  afaiy  olhar  OolMaBtiAB* 

Th«  CUAIbMAN' :  k^iuaUy  7 

Mr.  FFCXaSSthLD :  Ym,  my  lotd.  aqnally. 

Tb*  CB&IRMAM :  Are  yon  wiliuis  to  ha««  elauM  4a  and  op  in  flir. 
way :— "  Tha  oooaant  shall  be  deemr d  ti  ba  unreaMnably  withheld  if  i>k 
aaUiorlsad  diatrlbotoca  arc  not  willing  aud  in  a  poaitioo  to  ^'ive  -''^ 
re<|ui«ile  supply  upon  reasonable  term<i  and  within  a  reasonable  timv  ' 

Mr.  FITXOKIIALI)  said  he  would  lik.    .  >  iv  idi-r  the  point 

C/ntinuini:.  Mr.  ITTZOEUALD  dealt  with  clause  60.  U«  «aid  tbo 
provided  for  a  supply  (o  authorised  undertattafli  but  it  liad  haaB  tnalcd 
by  the  oppo^iition  as  applying  to  ordinary  cxmnera.  Til*  elanat  wj> 
.    .    .    *' enter  into  a  written  contract  with  the  company  (if  rcviuired  t  . 

them  BO  to  do)  to  continue  to  receive  and  pay  tor  a  supply  of  energy 
s  peri"  J  of  ;it  f<?ait  afvi:-o  years  of  inch  an  amount  that       (  a.  ment ■ 
lie  tniiiiT     I  -.h-  .'aiiiB  :  li-ill  not  lie  les*  than  £20  per  oentum  i»  :  annun 
on  tbe  ouUiiy  tficlodiog  cx|iendi(uc«  on  gcnenUtug  plant  and  ->isy 
elaotrie  line  then  in  uairi  nMnntd  br  Iho  aotttpaMf  ia  mnbing  pconaioa 
for  sneb  supply."    Wutt  that  meant  was  that  if  an  miolhicw-i 
undertaker  n^ked  to  be  KUpplled  h«  mo^l  guarantee  Umt  he  W'  uii 
take  a  supply  of  energy  for  seven  years'  which  would   be  e>ion  • 
Icrvt  nt  the  maximum  price,  (o  tin?  oatlay  incnrrml  by  the  contpxnj 
i:ii;iii-l:ni;  expenditure  on  gciiei.itir^'  l  i.ii;  and  any  electric  line  iVit 
in  use.   TliMt  thf  expenditure  would  ba  the  c>3Jt  of  cuniiLvuu)^ 
ring  nsain,  and  would  not  ineluda  any  expenM  on  thnt  main  kiarU. 
ThM  an  agireement  for  seven  yaan  wa«  Bteetiary  to  praveat  (be 
authoiised  undertaker  chan;ilng  hi''  mind,  and  as  to  tlie  perii>d.  the  i'  nt 
mitieii  had  hi-^rd  that  the  .Metrnpjlitan  Electtir  Supply  Co.  bad  aOs"' 
a  period  of  'it}  years  lor  a  tnpp!v  in  h:>fk  (■■■■  thf  M'.rr!'>!)5no  Council,  and  itx 
I'liiriDg  Cross  iV  Strau  i  i-  m  ln'l  ;i  ke^i  -i  '  \<'ur  (r m  i)jo  West  Ham  Cot- 
poiation.  The  period  for  which  u  supply  mm  being  given  t.i  \Villc»d«DliJ 
tbo  North  UetropoUtan  I  war  Ca.  waa*  ha  balintrad,  about  »0  ynan  B^tt 
tbis  clattue  did  not  apply  lo  tba  oidinary  power  eonsum    .  With  re-c  ard  t> 
these  latter,  the  ar),-Mment  of  the  opponents  Ht  to  picking  r.nd  cIak',  - 
feil  lo  the  ground,  Ixjcaase  the  Electric  Lighting  Acd^  of  ls>ij  mii 
nfii  incorf^raU'd  ia  the  bill,  and  under  sees.  !'.<  and  'M  of  the  \  ^  ' 
the  promoter  would  be  bound  to  supply  any  cuimurucr  »hii  »=l  J 
lor  it.    I'uithcr.  undfr  clause  .'-'J  there  wau  mi  al>MiluU9  obUi;at>c>4.  i' 
suBjply,  Clause  Si2  was  as  foUows :  ~ 

The  company  tball  give  a  nupply  of  energy  to  any  paraoa  ^otbar  C'.i'-' 
nn  authon^til  uiidertakori  upon  that  perxin  «Dt<:riu|j;  into  a  hinJin^  c:- 
tti.'i  to  .  ont  imo  lo  rtctivti  and  pay  for  a  »upp!y  uf  unergy  u}>3i'.  r  ■ 
tetm-i  and  coaditioQ*  »»,  faibn^  e^rveinaat,  i&all  be  tlxai  by  a  aiOr'  ' 
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iclilntarufoiBMbjttii  Board  of  Trade,  and  In  flilflgmbteniui  and  i 
oon^oM  (liie)«4tfM!  •  ffilniinom  ftntiiia]  lutn  to  ta  piMto fh« «om|>MV^  i 

the  arMtr«tr>T  »hnK  hsv*  Tfnx- ^  <>  tfn  '  ItowiniT  »n'nn(.'»1  <>th«r  w>n- 
wJcrati  ni-  : 

1.  Th«  pericxi  (ur  which  liie  autbor>ii«l  utid«rt&](ei  or  per!>on  to  whoui 
stipi'l;  >*  t<>  lir  Kivi-n  is  prepared  to  liind  hIniwU  to  take  energy. 

'J.  Tm  anouDl  o(  cueri;;  rs^uired  aud  the  liour«  during  vbieb  tlic 
wmpuroMi  b«  wriM  BBda  lo  mygi^  Miieli  •tMmr. 

S.  Tha  aayita}  «E|inMllliii«  ia  ooanadtlOD  wlui  flu  tapfiy  irf  sadi 
enrrgy. 

4.  llnw  (,.r  I  ipittti  tiptiidrd  io  cooncctiun  wn.:  u  h  u|<|)l;  imy 
bceomci  )iii|W<xlu<'tivr  to  the  company  upon  ebr  tliiiOt>iitinu«nc«  of  lucli 
■upply. 

Provided  that  any  p«r»n  go  r«<iuiriug  a  k  upply  of  cnrtvy  i<hall  i^ivir  to 
the  Ci'inpanv  (if  r  i|ui<t<l  ly  them  m  to  do  security  lor  tb<:  paviiicnt  of 
all  mi>nrrii  wliitrh  i  mv  li'  <  mr  diic  to  the  company  under  &uch  (  ontract. 

Thet'H.VinMAN  The  iniprri^ion  in  w>  v  iul  i  tliut  there  is  an 
ol>Ii;;alion  to   upj  ly  ipon  terms. 

Ut.  FITZUKKALU  .  It  i-  an  absolute  obligation  to  su|>ptjr  upon  suoh 
tarais  as  the  aibitntor  an  determini', 

Mr.  BAI.ForB  BBOWNB:  We  deny  that  there  U  so  oUiflslUm  to 
iupiily  at  IJd. 

Mr  I'lT/GF.BAlJ)  ;  But  it  has  been  doniMlDiat  tlirro  i*  nny  oblifia. 
tion  at  all.  Kurth<  r,  \h':  rninimiiTn  sun  (  <  be  paid  is  to  be  tAk<;n  out  in 
electiiolly.  In  aMi'i  ii.  tli.  jii  mi  il.  r-  i.jte  <|aito  nilliug,  when  once 
tluy  had  noeivcd  the  oonstcnt  of  the  Bi>ard  of  Trade,  to  napply  in  auy 
4MrM  to  toplMid  widw  tlw  ttiiM«iBdiU«a«  Mtlw  wdttiagnam 

Mr.  VAIiFOVn  mulWRB:  With  t  MOtpnltofjr  mm? 

Mr.  FIT/.iiF.RAt.I) :  That  has  noUiInt;  lo  do  with  it.  A  compulsory 
mzvt  « 11^  originally  inserted  in  Provistonsl  >  >rJer«  in  order  that  electrio 
Hgbtifig  BhiNUd  lie  oairied  out  in  the  principal  street*.  There  it  notfaing 
of  tbut  Mrt  tar  m  pover  oompuay. 

.Von>(i(tf,  April  In. 
The  Hon  J.  n.  FITZOEltALD.  io  conoludiOK'  bin  obiervations  upon 
elausM  M\  and  .'>2.  said  that  th^y  were  in  tlf;  form  as  settled  by  Sir 
Jamrs  Kitson'»  Couimilteo.  and  which  had  bc«D  included  in  niaoy,  if  not 
all,  of  theclectric  p-j»cr  acts.  IMilinK  next  with  clause  ttui  Ktund  by 
claute,  of  which  Mr.  Nevillp,  for  ilio  <  lei  l  is  li.htinR  ootiipaii'' v  !in4 
slated  that  it  wnu  diflioull  to  discos  ci  tlic  tiU"  inw.n  Jui  h.  Mi  I  il.  .■<jt.»I  ] 
tiaiil  it  was  a  Utile  hard  upon  Mr.  Neville  that  his  clients  had  not  infoniied 
liiiij  as  tu  tite  origin  of  tbia  clauue.  It  was  verbiitim  tiie  elwue  in  the 
Hiipply  of  Kli  ctniiiiy  Kill  which  wa*  introduced  Into  the  Houe  of  Lurd^ 
lii^t  yriii .  and  uhich  was  framed  with  the  help  of  many  of  Ibe  oan>|>atiii' 
who  »CK  I  pii  I  ing  it  hero. 

Mr.  K.\3d  roiisW  f.'  i1  tliat,  bL-foit  Icavin-  cluu.-n  h<'  would  like  to 
point  out  that  in  .iIuim-i  ci-ry  puwer  bill  iIi.ti;  %i;t-  .i  in.m  .ici;!  tU.it  the 
prices  cbarKttd  ehuuld  b«  tliv  luMitUBni  pricw  ia  the  ivcpond  evhedule  «t 
the  UU.  TMi  WM  lb*  tot  a  at  th*  bImim  a*  MtiM  ty  Sir  JMue 
Kiteoa't  Ooounltto*.  mi  Mr.  NeriUe'e  arginnant  in  nepeet  of  tUa  <1mim 

was  thiit  tlic  omission  of  thc^o  wonU  was  vital. 

Mr  FI  rzUEItALI>  said  this  did  not  make  the  least  diflereiK«  lo  iJie 
elaune,  but  if  the  Comm:U--«>  thoiiijht  fit  hp  hail  no  objf.r-tioti  whst#ier  to 
their  iucluaion  in  the  i  il'. 

t;uuliauiiii{,  on  the  KCiterai  upnwUion  l>  tho  biii.  Mr,  KI'l/UKliALD 
ant  oootlmnd  alMiie  h^K  dtWuog  with  tiia  maumam  ffioM.  The 
muiramn  frioee  were  priccx  that  wei«  intended  to  be  opsntliw.  tad  tboy 
«erc  of  noce^siity  prl<  which  were  framed  to  niec-t  the  worst  case  a^.'ainiit 
tlie  t'uiupany.  fly  the  I'lTbt  Bclicdule  to  th<i  bill.*  a  nun  taking-  a  suiiply 
tor  line  ot  twi'  hi'v.??  n  would  be  t:ntitl<'<l  to  Kut  it  «t  I  jd.  jx  r  unit. 
From  th»:e\id«m<  i'  il  ti  I  the  Conitnittee  not  one  company  wo.'^  supply' 
m\t  at  this  price,  uIUioukIi  a  few  of  tli>'  local  authorities  were  t.upplyiiiu  at 
Id.  If  ncoDsuuu'r  was  taUimeumnl  tor  only  three  hours  a  day  it  wo^ild  lie 
the  cbeapcfit  way  foi  him  totafcnitundor  the  second  tirill  in  theahedule. 
In  this  connectiiin  there  wait  one  mutter  which  t]ieop|M>n«nti>  li:id  left  out. 
I'ndiT  clauw^  .'>*  of  the  bill  the  t^lnndanl  price  was  Id  per  unit  lu  n  liUion 
tii  llio  dividriid.  and  if  the  H'.erai.'v  price  was  raieol  to  ncn  \\A  per  unit, 
the  dividend  would  nerchsarily  have  to  fall  to  i  per  oeut  ,  whilst  if  the 
aversi-e  char;;e  wbb  l^d.  per  unit,  there  ejuld  be  no  dividend  at  all. 
Therefore,  in  the  pnovi.sinnH  of  the  bill  there  wa^  the  most  abjolule 
security  that  eiiuit.ilde  churt-v  ji  would  lie  nuuic  There  «ta»  also  sec  •> I 
of  the  bill,  whieli  provided  for  the  revivlim  of  prices  The  omnmentK  on 
c'liiuae  <'i'.<.  which  provided  for  the  aci|Ui»ition  of  other  un^lc^tnll^^K«. 
aeamed  to  raggest  that  there  was  soiim  dtep  Uachiavetian  di  eiKO  in  that 
rtiinii  nl  irtwirtiiiK  mM  tlw  wielim  wpitM  )m  Lwdwi.  Hut  lliif  vaiy 
eluae  was  to  be  fonod  la  ana  «r  tirodeeirle  p»«ar  iinif>«iid  1b  a  aimllar 
lurm  in  live  or  Ax  iilieiK.  The  object  of  the  elame  In  Ibit  inatMCu  wan 
that  there  weie  coitaiu  locil  authorities  in  London  whone  undertskings 
were  ran  at  a  li  .  .'ir.ri  n  fi  iv  thr  imtil'i-r  iv-'mpuxie"  in  the  piitlyln^r 
p3rli(i:'.n  '■'■i        -in  II  Mh.ih     iT"  in  :iit.i.;V,  t  :..-  i^nTur  po-itl'ilj,  uivi  Ihli"  in 

oasoe  of  that  kind  the  undertakers  miitht  Bud  it  (cunomical  to  transfer 
tbiir  nadartaking*  lo  tlia  fmnolM^  Bal  tltla  «onM  oaly  ha  doaa  by 
•grcemant,  and  with  tha  oonaiiU  of  fba  Board  of  Tndo.  Therefore,  he 

should  Itave  tliou)<ht  that  the  claui««  wojs  a  perlcetly  h»rmlr>i  one, 
hill  if  the  Cominltliic  lhiiii^:ht  that  there  w»s  some  hidden  danRcr 
in  il.  it  wn-  M'>i1'  P'"  t"  the  ('ooimittce  to  strike  it  out  <'  niing 
next  lo  ih  liuHnv  uf  tin  tr:l,  there  had  been  much  imie  iit 
u|jon  the  i^^:  im  ^.u»ti  o(  purcliaue  w;u  re.iervtJ  Ij  auj  l^/^al 

'  I.  Thci  M»TK>.  to  be  ni*li:by  the  ii/nip*iiy  l«  «ny coaiunici' .;b.4ll  not 
in  te*r>'';  t  <'f       t'ltii!  tt.-.tt--  •i-fflicfl,  r'tnml  th<!  rate  of  I  <d.  [ur  unit 

■J.  i  hr  ..\.nip:ii:y  :  ;:ii;  ,  if  i..i;iiiri  :l  !  >  tlii'  cousumer,  make  such  charge 
by  way  ol  a  tixed  aum  per  quarter  annum,  itot  exceeding  £1  per  iitiarter 
par  idlowatt  o<  tha  amimun  powa  miaiRd  to  Iw  aapfUMt  aad  ia 
addiiioa,  •  mm  not  mMding  ia>  par  OBit  lor  aO  wita  Mppliad  toMieb 


authoritir  or  oombinaiioD  of  local  nalboritic«.  I)ut  who  wia  to  Itt  tlia 
purchasing  authority?  Lord  Cross's  Cjmmitte<<  hod  reported  tlurt  no 
j'lcli  (ViWfr  nf  p'.irL-ljfiBf  ^IkmiIJ  :    inriertt^d  in  power  LiPv 

Till-  CHAIK.M.\N  Wall  rei:iu  1  to  that  pur'.n-iil-.r  ii  i  iit,  the  Com- 
mittee hnve  no  intention  of  depattiDg  from  the  rcccmiuendation  of  IajhI 
Cross's  Cotnmittee,  so  you  ooed  not  argue  that  any  further. 

Mr.  I'TT/.CiKUALD  said  that  the  i|ue>ilion  of  purchase  had  also  been 
ai'KUcd  io  a  different  way  by  the  local  authniiites  and  Lomimniea— viz., 
if  the  coniiMOieg  purchased  current  in  hulli  from  the  power  trompanv, 
Out,  en  tlie  one  bund,  the  locsl  autlioriticn  would  have  nothin)^  to  pur- 
chase friini  the  eompaniei^  owing  to  the  generating  stations  hnving  been 
i^crapped,  noi).  on  the  other  hanid,  that  tha  companieE  would  get  nothing 
for  iimxt  itatione  from  th*  loaal  ■athnritim.  But  the  rati  qtiestion,  from 
the  company's  point  of  viaw,  wmi  wliaflwrltvoald  be  moat  adtaotegeoni 
to  kevji  their  K<!»<i^nting  Blation^  and  pitid  fur  thrin,  or  to  telle  a 
■>up|)ly  in  bulk  at  cheaper  priecn  tlian  I  hey  could  generate  at  IhertwelTes 
and  so  iner»!vi=o  the  present  dividends,  f'fim  ilic  pii  i(  <if  view  of  the 
local  uuth  r  ". j.-i^  In  maintained  itwor.i'l  b.  tiotlcr  f-^r  lliei.i  to  ciTtiruc 
to  take  a  supply  in  bulk  after  the  eompaniea  had  been  absorbed,  than  to 
bnj  itoiUuki  erowiad  wUh  maebinerv  foUa  out  of  date. 

tiM  CBAIBMAjr  polalad  eat  that  tha  argcimtat  ior  tha  aenpanlai  on 
this  point  was  a  Very  iiiueh  itronger  one  than  the  mere  serapphig  of  their 
plant.  Mr.  KalfouT  Browne  had  said  that  it  was  a  very  grnat  iuml  h  p 
that  having  been  given  on'y  V!  years,  a  new  company  should  ti^  ..llii»i-i 
to  Compete  under  entiri  h  <iitT-  rent  conditions. 

Mr.  Frr/iiEItVLt>.  Yes.  my  Laid.    It  wait  al«a  stated  that  the  bill 
wan  contrary  to  precedent  aad  that  it  waa  oontiarjr  to  all  jpnviou* 
lation  on  this  sukiect.   ft  bad  haeo  sufngeated  that  with  tha  exeeplToa  of 

Bristol  ever;.  Ixa-  .iiiliinritT  nr  i^'nuiaiiy  ha<I  bi'cn  cut  m:i  nf  the  arMtxoI 
pjwcr  cotiipniiH  -  li  u  thj.^  v.,is  nut  so.  Sir  James  Kit.  ui  ,  CoiniiMtt-* 
■Deluded  Swansea,  CardiiT,  Nevpoit  and  other  piooes,  but  botwoen  the 
two  IIous<!i,  a  special  elau-^  wav  asreod  and  the  matter  was  never  con 
t«iste<l  in  the  Iluune  of  Lorda.  Id  the  Cleveland  and  Durham  Bill,  Cam- 
raitlee*  of  both  Houmi-ji  iticludod  l>arhnftli>n,  St<K'ktun,  Middleabrongh 
and  Kast  Hartlepool.  In  tltc  Soniemct  bill  Bath  and  Someraet  were  both 
iii  jli.i1.il  i\L:iLii.:^i  ttii  ir  VI  h  Tlie  only  Wll  in  which  *  tcwn  »«.•»  Htroek 
liiit  altu  II  li^lit  w&.-i  till  (  Ivil.j  bill,  uriil  T^irtick  was  slrui-V.  Jiut 

Turning  iMxt  to  Mr.  Balfour  Browuc's  arguuient  that  there  bad  been  a 
FarllaiaailtltrybaiVtin  with  the  existing  oompauies.  Mr.  FitlgeiaU  add 
thia  was  a  moet  aatounding  unr,  for  it  tliat  an  .^ct  of  FarUanaat 
prescribed  that  there  should  bu  a  iuoi>o]>i>ly,  when,  nsa  fact,  it  itt*te<1  that 
there  hhould  be  competition. 

Mr.  BALFUUK  BltOWNE  aaid  ha  had  alined  that  it  waa  not  Ilia 
int.  nil  n  of  rarliamant  that  ammiaoiea  aMiiM  b*  aaayelad  with  on 
tifllercnt  t«niia. 

Mr.  FITSOSIUIiD  vtal  8*0.  1  «(  Oa  Bhrftia  UihtinK  Act  of 
IMH-J,  whiob  atthid  thai  Ota  |nintat  %  PRmaioBitl  Order  to  a  company  or 
locnl  authority  sliaald  not  in  any  way  restrict  or  hinder  the  grant  of  a 
froviifional  Order  to  any  other  company.    Further,  Sir  Francis  Slarindiii, 

in  bin  rt'tii  rt.  h  id  aiiil'.il  «>tpre8aly  that  iDinpetitiun  was  desirahli' ;  I  tit  as 
L-  iiliiii;iiii-i  i-i.iii'nl  i.v-is  b.  tier  for  niolont,  it  wan  deairable  ..lim  c  jui- 
potition  won  allowed  tl  should  be  between  one  company  supplying  alter- 
Datim  oamnt  and  fm  aompany  supplyiDg  continuous  ooRaak  Mr. 
BallMr  Srowna'k  view  waa  that  two  perEons  supplying  diffnaat  BlUalM 
in  thin  way  wore  not  competing,  and  his  answer  lo  that,  therefore,  was 
tliat  hi.s  conijiany  were  prupoiing  lo  supply  three-pha.ie  current — 
whidi  nut  a  company  or  «  IulaI  authority  RUpplied  at  the  preMUt  time  in 
the  area— there  would  be  no  cunipvtilion  in  hit  c»«c  citliar.  Vul  Ihia 
WdH  not  the  right  v  icw,  in  fitct  )ic  callcil  it  a  ludicrous  view. 

Mr.  WAIiLACK,  K.i  .  for  the  (Antral  Eleclrie  Hopply  Ca.,  and  Mr. 
FltKK.MAN.  K  i  ..for  the  St.  I'ancraa  Borough  Cotmi-H.  pointed  oat  that 
both  tlii  ■  L.I!tholritil'^  l  uj  plied  tlit.'r  -pli.i  s  ;  irri'  t  l 

Mi  [  !  I /' .KUAI.Ii  aaid  he  viii.il.l  .wt;iilrii-.>  thi.  r.  nnil.  ■  ii-.r  .i  il 
applied  Ui  these  boditit.  Continuing,  bo  iiLstancod  the  Cbaiiitg  Cross  Jc 
Ktrand  Co. 'a  .\ct  to  omapcto  in  the  City  of  London,  and  al^o  refenod 
to  tlie  poceediugs  in  oonnection  with  the  Maryleboae  I'rovisional  Urder 
whaa  »  waa  atatad  by  Bir  Courtenay  Boyle,  the  then  secretary  to  the 
Board  of  Trade,  that  one  of  the  lirst  consldurations  of  the  Marindin 
report  wii«  etin>p<'tlti..'i'i.  On  the  general  quesliori.lii.iwi  i-i  r  tlien  v.-i-  In  b- 
no^•i-lI■lp.?^lll  n  n  hut.'ii:r  with  the  authoiltii  .  in  ihe  n.r-  in  Ui  iii  iiil  au  u. 
and  there  were  only  fourcouipaaies  in  the  iutlui*  trial  arciwhieh  had  ainotor 
load  as  large  aa  Bfar  aant.altlitir  total  load.  Tba  boaiaiai  wUeh  tha  aro. 
nioters  looked  farword  to  waa  hoalMaa  wUoh  tha  eilating  anthoritiea  Bad 
not  alroadyaiCiiulrcd.  and  w  hich  they  c  juld  not,  on  their  prenent  lines,  ever 
poaaifalf  araiaira.  Refi^rrlng  ya  th«  i|iieallon  ot  ptireha^e  tiK\teA  by  the  Loudon 
County  Council,  and  to  Mr.  I«wi»  Cowaid'-!  irKumert  th»t  ihc  London 
Ci>unty  Council  bad  practically  b«cii  [ir. -.cnicu  from  b::nt:.ni-;  \:\  u  bill 
dealing  with  the  subject  at  the  request  of  the  UoTcroment,  Mr.  FiUt- 
geraU  wM  that  Owre  waa  not  ooB  tUMa  «l  avidaMa  to  aninrt  tUa  wn. 
tenliaa.  mutt  really  happened  waa  aa  followa.  Tba  uodan  Cwmtar 
Council  did  bring  in  a  bill  dealing  wiili  tliim  matter,  ti»d  it  wait  rejected. 
They  then  brougiil  in  another,  but  were  askod  to  withdraw  it  oa  the 
OoTemment  intended  to  Heal  wHh  the  nistter.  When  the  GoverDmeDt 
bill  i^A.x  biLi.ight  in.  it  wa^  i.:.  .Unl  «i:b  ih.  Lhani^'juf  Lb.'  -iloctric  lighting 
iUeas  in  lA>iidun,  uwitig  to  ihe  lji>n<iou  iioveriinienl  .\ct  ol  l*iWJ  Coimtu: 

■uto  fpnia,  ai»d  it  provided  that  where  areas  supplied  by  «  aooitaiiy 

were  in  two  difftreut  distriets  through  llie  obanne  of  boundarica,  tha 

borough  council:,  could,  by  combination,  purcha^t-  that  buiiine^^  at  tht 
end  ul  the  cuuipany's  term,  or.  tailing  comliiiialion,  they  could  transfer 
their  powers  to  the  l.oiideiM  (''.itnly  iV..iiticil  The  bill  ^v;^-'  ti-^*!.  Klectlic 
Lighting  iLondou)  Bill,  uml  [lu  te  n  i.  i  va.,  iini  .„'i:i -iii  n  i.ti  the  part 
of  the  Uoverumcul  to  de«.l  wuh  lliv  iuallc;  mi  Hx^  cuiuiiKiLoosire  line 
anggaated  by  Mr,  Coward.  .\s  a  matter  of  foot,  in  the  Supply  of  Eleetri- 
mt^BUl  last  year,  the  power  of  purchase  which  wm  ve«l«il  in  IboI/oDdoB 
Coun^  Cnwail  waa  atnioii  out  in  tha  floaaa  ot  Lotda  on  the  motion 
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tt  (h*  ohAitman  of  the  committee,  Lord  Wolverton.  Tho  case  for  the 
pfomolrrs"  bill  w»-'  th»(,o«inp  to  its  si^f  I.nndon could  hemppliw!  with 
eleotrifitv  I'tr  [Kv.M^r  jjiiri'D-.i  Mid  thrcii!:h  tli«  ftiitborised  ili.-,crilniior« 
lor  liMhtiiig  pnrposoti,  ni  rhcaply  and  probably  more  cbe«|iir  than  any 
«th«r  ctoio  the  Unitdl  KingiMn.  birt  thai  lUa  «oaM  mlir  h*  doae  bj 
tekhw  MTMlage  ol  eoneaobrntiini  in  Ui«  gtomtlm  of  •loetnelhr.  miRBi- 
ludebeing  the  Im  port  ant  factor  RovemitiK  economy  in  the  production  of 
electricity.  HanDlRcturera  in  London  maiit  get  a  suriily  under  rome 
other  coR(1itt'r'n5  fhn::  «*nn  pnr'iihV  t"  d<>  t'^*  flay,  whr^r/'  ihr-  nTrriicc 
price  wa  hIk  uI  2d  [rt  UTiil,  (hi-,  iv  C'l.l  C'iu!:i]'t.;n  h.id  ^i.acii,  nmiti 
ibeaa  condition*  the  uianulncturciu  could  ^ciii;r.At(;  uurrunt  tbuuj^i/lvtid  at 
ft  IfloapDNb 

THE  CHATBUAN :  Bat  0M  oppoxlilon  ihj  that  though  they  may  hare 
been  supplying  at  they  have  rednocd  prkt  Am]  tirip«d  to  reduce 
it  further.  A  great  many  aay  they  can  rrduc;'  >■  <o  Id.,  and  fnitber 
than  that  thfv  tiu^'"  fiirilltie*  for  Increasing  their  generating  etationg. 

Mr.  H  T/i  .EllAI  1 1  rrpliod  that  the  <'ounty  of  London  Co  .  v.  h  w.i  i 
deriving  a  )>igK«r  proportion  of  in«omt^  from  power  than  any  other 
Lcnidaa  Mai|Miny,  IumI  ttated  that  their  aveiaHC  price  wa«  'Ji.  now.  and 
tlMt  (be  average  eonstimer  was  only  8  ii  c  This  showed  (bat  the  large 
contmucrs  bad  not  bren  trmrhiJ  1  the  i^rvMiil  cotniiAuies  could  never 
give  a  tiipply  on  ttiE  icrr.is  .  ilm  <1  ti\  tijf  proiiiutfij..  Foi  instaneo,  the 
cir<?t)Tri:'tfintfti  nurroondint^  the  K«n»r»tiU(i  lil&tions  ware  all  against 
ecoMon  10  iirn.luctiou.  Mr  Merz'a  figures  of  works  costs  bad  not  been 
chailenced,  neither  had  hU  capital  costs  oxlimatcB ;  in  tact,  they  coald 
Dot,  MOU^  that  hi*  estinialcK  wvre  based  on  actual  teniler>.  .\nottacr 
viow  of  tbe  matter  If  -m  the  local  authorities'  point  of  view,  wa^  that  if  it 
was  to  the  power  bui.iii':'  .■  i.ii-h  tlioy  Inn'.i:-!  U;  for  the  miit  inrrc-af.j  in 
their  UDderiakinxs  <<'  lul  'lart  lin-  i:i»,it  n  k  lliit  tin;  buM 
nessof  the  c<.<nsumer would  be  taken  away  from  the  district,  and,  lurtitc^r, 
tliat  their  generating  plant  would  become  antiquated  aa  time  went  ud. 
Such  oonfiidetalioru  mu!>t  be  taken  into  aocoiint  when  operating  with  Uie 
iBtepayvrs'  money,  but  tl]e  power  company  wa«  willing  to  take  that  riak  ; 
and,  th<'r<>f<irp.  Iiy  (he  local  authority  taking  the  current  in  bulk  they 
wcr<  rflintd  ?ri>rn  itn  -j?  oblitjalions.  I'urlb'T.  he  m-alntslneJ  that  the 
(iriiii  ii'li'  III  L-aiiyiri_'  v  D  the  uDdortaiiinjs  vi  ihr-  IulhI  a-itlii-.ritiea  was 
an  oiiliitly  viuusus  iirinoiple,  for  tbey  were  themselvoi  one  of  their 
largest  coo^umem,  owing  to  tl*e  high  ptio*  wtakll  was  almost  invari- 
ably charged  for  street  ligbllog  and  tmmwayi.  to  fact,  the  high 
price  fur  these  tvo  UeOU  vary  ottoo  Mcount^d  for  the-  profila  which 
vrero  nhown.  With  lettaid  to  tho  otMnpauit ^ix  .il  ilin  largest  ones 
w^cro  in  the  we«tern  are«,  and  thereloro  would  not  bo  competed  with 
for  tho  present  busitx :  ainl  out  for  any  buitinccs  that  they  were  likely 
10  get.  Of  the  icoBaining  compaoica  in  the  industrial  area,  he  had  already 
■luini  tbwt  only  •  rar^  nnU  gnimtiaii « v  their  present  business  would 
be  Inoehed.  If  IbaoontCDtiaaot  the  «ompanie>i  that  they  could  supply 
a  .  chr.nply  as  the  protnoterii,  wa«  to  be  taken  seriously,  no  harm  would 
•  i<:nc  10  them  from  tbc  operations  of  the  promoti-r*  ;  but  why  should  the 
Ixindon  mLiiiiif.ii  iurer,  who  was  already  hi  ifily  h«ndieiii>pi"d  In  tlie 
matter  o'.  mli  .  taxes,  labour,  Ac,  as  m.^-h  eh  nvn  I  v  th^;  opposi- 
tion wltn««»e»,  be  further  bandiiapped  by  liMDg  compelled  ti 
tftto  hi*  tfaotrlaiiy  from  on*  comMjr  or  tm  looal  «iilk«rilyr 
Wtb  ttgui  to  the  oppositlos  of  Uw  Korlh  tloliopolitaii  Power 
Co.  au  regards  Btok«  Kewinglon,  Mr.  Fitzgerald  stated  that  the  tact 
that  a  contriiot  had  been  entered  into  bttween  that  company  and 
the  Lturrtugh  Council  "f  Sltik»>  N'cwiti^'trm  for  21  yenr?  prfti-ti(!!LlIy  safe- 
liuitii'-  ii  them  from  a II. V  (.■..■iiifKiititin,  *□<(  ho  tailed  tu  .  i  i'  tliv  Tvt^.nn  tor 
their  oppogiliaa.  With  regard  to  the  portion  of  his  area  which  was  witbin 
tkoasnotMwKmlElMitaoJIiow  0»,ttlHii«gaBpmrtte*iov  no  gene 
ntiiiKal«tiott{DtbltHi(ti«i«(1]tclr4rMi,ta4  arranged  tema  with  the 
promoters  by  which  they  would  lake  a  supply  in  bulk  from  thctu.  The 
last  argument  which  he  had  to  meet  wa^  that  the  bill  would  create  one 
liu^e  monopoly,  but  hr  lhoi:K*if,  he  had  already  met  ihiB  by  his  previous 
statement  a«  to  the  txtcrit  of  thu  coniiielition  proposed.  U  the  Cor.i 
mitUe  tliotjght  there  was  any  <iang«r  of  \he  creation  of  a  monopoly  <>r  a 
tipati  the  renudy  woo  ia  uo  OommiKae'a  own  hands.  Thars  were 
vmoDa  fwmpetiag  bilts  for  proetteally  the  whole  area,  and  it  was  quite 
open  to  the  rrMniinU^-c.  in  addition  to  passiog  his  own  bill,  to  pasii  one 
or  more  of  itn  illi.  r 

The  ClIAIUMAN  :  Itul  I  thuught  you  did  not  agro!  with  cnm|ieiiiion 
between  two  power  companies  .' 

Nfr.  I'lT/.f.KIULU:  I  did  uot  say  thut.  I  believe  Mr.  Ferrantt  did, 
but  only  Mr.  Merx,  Mr,  Foloone*  and  mjroeU  h»fo  iHf  MithoittjP  to  qpeak 
for  (he  promoten, 

The  CUAUtMAK :  Then  yoa  ask  in  to  ftm  fhwo  ofbnr  bLIo  1 

Mr.  MT/or.ltALD:  X«;  Idonol MliyoB  10 poK tium.tat  if  yoo do 
I  am  not  itfraid 

In  ooui'lusioD,  Ml  I'll  :  cruld  reminded  the  (-'omniitU'S  that  the  pro- 
moters of  the  biU  wuiti  all  business  gentlemen  of  standing,  ready  to  c^iiry 
out  the  t>bli|^tiou;>,  and,  in  lite  pnUie  intemio  of  laoadoo,  he  asked  the 
Committee  to  allow  the  bill  to  piticeed. 

The  Commit  n'  will  d<  u1  ntib  the  remaining  bilh  bcfoie  giving  a 
d^-.'iMijii.  Ouin^  (u  IIk'  indic|M^.  ition  of  Lord  Romillv  it  hu&  l*«n 
dxided  not  l<>  i '.>miiii  n<'>' the  i  im.^idt-ration  uf  the  next  bill  on  the  liU 
until  aft'  r  KitarT  The  City  ol  l.nudoti  Conijiany  ■■  Kill  and  the  East 
Lundou  and  Lower  Thamcii  I'M  have  no»  1h«o  amalgamated,  and  n  ill 
b«  dtftlt  with  aa  one  UU  OB  Tacadaj»  U»f  tl|h. 


XOtOB  OHNIBOSBS  AB  TSAMWAT  FEEDBM 

t  l;.'\l«<N  rf>HJNil;AriuN  hlLL, 

St  clbn  B  of  the  Fobo-  and  Siuiilary  t  'ommitt*^  ot  wMdl  Ur.  BUI  is 
chainnan,  ooittidcred  th»«  bill  on  TiHioday. 

Ur,  CiKtMltD  FITi£UliliALl>,who  apinared  lor  the  pronotofs,  wid  Ibu 
till  ttciMl  with  vwioua  oiatlcn  eoDCcrniog  Ibe  borough.  Tb«  oain  oppoai- 


tion,  however,  was  in  respect  of  the  powera  to  ran  omnibuses.  The 
opponent*  wfre  the  Troydun  Rnral  Diittiii  Council,  the  Vtngi-  Urban 
Distriet  Council  snd  a  jo  nt  petition  by  the  British  Eloctrie  Traction  t  o. 
and  the  South  Metropolitan  klectrio  lighting  &  Ttomwaars  Co.  Savetal 
tramway  Uaaa  had  boiBdaialadlkoni  tho  liUI  aa  arigaaUy  wpoattadt  lotiia 
qneation  of  oompelltlon  with  tba  Britlib  Sleetilo  TnetloB  Co.,  who  ware 
the  lessees  of  the  tramway*  nuw  in  Cro^-dun,  did  not  arise  as  rcgardH  tram- 
ways. The  lease  of  the  liritish  Kloctne  Traction  Co  was  terminable  by 
'.he  Corporation  in  aboot  13  months'  time,  and  there  was  a  very  strong 
fcelinf;  tlul  tiiin  ought  to  be  done.  Therefore,  the  company's  interests  in 
ihi;  buruu^h  were  very  xligtit.  The  intercut  of  the  South  tfettvpolilan 
Kleclric  Lighting  dc  Tramways  Co.  was  ittll  atighler.  for  tht«  oompiuiy  bad 
recently  tsiken  over  some  ot  the  tramwsys  which  the  Britihh  Kleclrte 
Traction  Co.  had  been  authorised  to  construct  in  the  vicinity  of  Croydon. 
The  propo«al  as  regards  motor  'hanem  was  to  run  theje  vehicles  over 
abc'tt  1 1  iijutcs  through  t'le  boron^^h  a"'l  t-)  n  rlistanrT  nf  I  >iiile  beyond 
on  -i'it'3,  the  object  b<' III;.'  :in  ,  t  u  p  ildif  v.Miit  I  ricj  hud  iiu  de»ite 
to  compete  with  the  Uritjsh  Kleetric  Irttclicri  Co..  and  if  ariv  damsge  wal 

cau»ed  totbaa  in  oonaMOOBca  ol  the  oomstruotion  of  the  proposed  tram- 
ways -!*.<.,  I«M  of  tntme  Qtioogh  iaeonvenlencc.  the  Corporation  wis 
willing  to  «Trapen<nl«!,  Another  u'aUKe  in  the  bill  to  which  olijeclion  was 
taken  was  thiii  i^ivin^'  the  Coiporation  powers  to  enter  into  working 
agreenit'-ri'.-;  witli  tramway  authorities  outride  the  borough.  Aii  regards 
llie  nvdnr  bu^cs,  the  Corpoiation  was  willing  to  .-.pecify  the  tout?*  pro- 
pobod.  Ihe  peculiarity  uf  tlic  casw  was  that  unyone  could  now  obtain  a 
licence  to  rim  motor  'aaaaa  in  any  of  tho  diitrieta  ptepoaad  by  (be  liiM 
and  he  failed  to  aea  what  objeetion  oould  ba  taboo  l«  tho  CurpmSiua 

h*\       rhi'i  c  v^wer-4 

Mr  LI.u'i  11  I  li  rk  lot'  '■Cii  TdnnCoip.iriition.wasthtnialUdtOpfWO 
tlie  statutory  cumpiiaitoe  wiiti  the  iiorougb  Fondt  Act,  iVc 

Crosts-examined  by  Mr.  ItAM ,  K.O.,  M  said  be  was  aware  that  the 
British  KlM^trie  Traction  Co.  had  powers  to  coostruel  tramwsys  in  I'enge 
which  the  Council  would  have  the  anthorily  to  |,urchaie  in  >eTen  yearc. 
It  was  true  that  under  a  clanec  in  the  bill  sgreetiienls  could  be  entered 
int  i  »  illi  Miln^dc  tramway  autboritiw,  but  he  did  not  see  how  the  Cn  ydon 
(\!rpor,iUini.  -li.'LiUI  they  arrive  at  an  agreement  with  tlie  Itritish  RIectrtc 
Traction  Co.  iti  respeot  of  the  FeB|{e  lines,  could  do  so  behind  the  l*ctue 
Connoil's  ba^k,  as  Mf  meb  acNNiont  voaM  ban  to  be  approved  by  lie 
Board  ot  Trade. 

By  Mr.  VB8BY  £tlOX,  tor  tho  CNvdoli  Bord  DiatHet  flooDCil :  tb« 
Croydon  <  orpocatloB  liaa  not  oonaidored  tlia  apeeUla  'boa  rootoi  now 

proposed. 

By  Mr  Mt>OX,  KC.  for  the  British  JOL  i  lr-.  Traction  C)..  an  l  tho 
South  Metropolitan  Klectric  Lighlin;;  A'  Trnmwa.v^  Co. ;  lie  deoied  that 
there  would  be  aiiv  competition  with  the  tramways  laaiod  lotteBfltilh 
Electric  Triictiun  Co.  in  Croydon.  It  wu  felt  that  the  motor 'buao  «odd 
act  as  feeders  and  help  to  develop  the  tramways  The  Croydon  Corpora- 
tiun  did  not  intend  to  create  any  competition,  at  nny  rate  during  the 
currency  of  thr-  Uatf  With  reg  ird  lii  a  precedent  fur  the  powers:  ask<d 
forhcssid  he  n  lu  d  n::  the  Iloi  riu-in  luth  Act,  whieh  gave  the  C 'Hiorulwn 
power  to  run  omnibDsos  outside  Us  di^lriol.  He  aKrei4  that  ub  mwl 
other  eases  tbe  powar  to  waa  nrniibmai  wu  mkinqr  limltod  to  tbom  ' 
roQtes  where  reoonaiiuotloa  woA  lur  kamwaya  waa  huBg  Miliod  on. 

Mr.  UEOltOB  CARTRK,  borough  engineer  and  saragfoir  tothoCnydon 
Corporation,  dcscribi'd  tbe  routes  of  the  proposed  omnibus  tralEe,  OiOd 
«aid  he  regard-  1  tliem  ull  n'-  m^etirtf  a  public  ».inl- 

Cross-cxatiiiiied  b\  Mi  Mni«N,  .'ir  admitted  ihst  tliriv  .  f  th  bus 
routes  were  along  touAa  wbeie  tramways  were  already  authoru.ed  t,}  the 
British  KIcctric  Trsetion  Co.  He  further  admitted  that  tlio  Briliab 
Klectric  Traction  Co,  was  under  on  agreement  to  pay  tbc  Cruydon 
CoTiioration  as  a  premium  1  per  eaol.  per  aaaum  on  tho  lutal  voi-ts 
of  the  construction  of  these  1  bos.  With  rejard  to  thoM  Itnc.  tbc 
ohjcct  in  prc'pnsini?  mut  r  liu-'s  mfT  the  rpiil-xswas  becs'jse  of  the  drl\y 
ol  tlj,:'  trai;iw;<v  rmyip.virr  -.n  |]:i:MLrii:  lU-  liiv  : 

Mr.  UKiiALD  FlTZtiKilAl.D,  loi  liie  jnonioiirs.  said  thit  the  Cor- 
poration would  withdraw  the  proposal  covering  the  three  routes  in  iiuet- 
tion.  it  the  tramway  eompany  gave  an  undertaking  to  oomiiletc  tl-0 
aatbori.<»d  tramways  within  the  statutory  tioie. 

Mr.  MOUN  said  he  would  not  agree  to  thU  at  oner,  bat  the  Una  b»  the 
I'eiigc  district  had  to  b*  compUrod  I  .  rext  <;gn«ni«r  under  sn  agreement 
with  the  Tenge  Council.  With  legani  lo  th.  i  th-  r  lin-s-,  they  wtrc  inly 
snnctioTved  in  I'.KW,  but  there  was  every  possibility  ol  ibcir  bi  irn  •-»bi- 
pleted  witbin  the  statutory  time. 

Mr.  CABTEXl,  continuing  his  evidence,  said  that  tlie  bill  propo«flto 
borrow  £11,000  lor  tiio  pratriiion  of  IS  motor  'buses. 

Other  erideaee  waa  oalM  for  tba  Corporation,  ami  in  the  cour^ie  of 

cross-ciaminatiou  it  was  elicited  that  tbe  < 'or]«>ration  had  lehe^thM 
every  |iorv,ib1e  route  for  the  runoini;  uf  motor  omnibuic^.  and  ban  BOt 
come  to  a  dceinion  us  to  which  route-  aho'r'd  he  (tiirtr'l  Hr»t. 
Without  calling  upon  the  opp"»ii '  •  ^i+ak 

Tbe  t'HAlUMAN  faid  ;  The  I'umraittet?  are  now  tii  a  piCilioA  lu  give 
their  deci.sion  with  regard  to  thi*  clause,  and  I  should  nsy  thai  weOUMtf 
give  t bene  powers  to  lliurouiihiy  well-oonsidwed  and  Uiinight  oatarbNlIf 
We  do  not  consider  at  pcaaenl  that  tba  aebeoMvbiab  boa  been  laid  baton 
UH  is  a  well  cansiderad  and  tboogbt-ont  nliame,  and  tbecefoce  wo  moM 
strike  out  the  clauiie. 

In  conFei|uence  of  Ihii  decision,  the  promoters  agreed  to  withdraw  the 
clause  giving  the  power  to  entt-r  into  agriemen'  «*it1  »)lbt r  prwuot* r»  tot 
workiii>r  ti*"iw;us  outsole  Croydon 

tJn  the  coneideration  ol  clauses,  tbe  tjouth  MiUtpjiitan  F.leetiic  Liibl- 
in^;  .V  Tramway  Co.  opyootd  daue  00,  wbieh  gives  the  Comiamm 
aalhoriiy  lo  >upply  cUelneal  ODOrn  in  baHt  in  adja^^ut  diMncM,  bM 

TIk  chairman  sail  tho  ComuitMo  wguhl  nnf » tbe  ciattsr. 

The  icuioininit  ehtuaea  wete  not  of  ole«tiiooft»tai««t 
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OTQER  ELUCiaiCAL  BILLS. 

n»Kh»>:<I  I  rifiit  hirtrift  i'lmntil  ViV  has  bc«n  before  a  Coranultn- 
«>f  th«  Iloo'r  if  f  tijMii.n  i,  .it  wlii.  h  Sir  I.»w»  H'lver  is  the  Choirnmn, 
daring  tbc  I  ti.  I     u  In  !i  ik  t  itn  omnibus ch*ntct«r,  ineliulw  m 

extension  of  ti!ti«  foi  ibt  (.xnslruclion  ol  IrKmwsys  ami  works  umlor  tba 
Bbondda  l'rb«Q  District  Council's  Act  of  I'JO'i  The  ODiy  oppoeitioD  to 
bill  i*\ikUA  to  the  tntmnaj  portion  and  was  offered  by  ovnera  ol 
pmpfrly.  It  aii|K'Ar.t  that  L-<in>id<>raltle  ililllcuK;  has  arisen  in  eonneetion 
with  th«  tremwiiys  AUtlu<Hiu><]  in  I'Mi,  fur  the  Council  was  pre«lud<>d 
I1..H11  wi  ikiT..'  till' 1:11.  ■  tSicnm^lvcM  by  lb<-  >li-<'ii"inn  cif  )tii- CotBtriiUc.- which 
coiiridp-jM  a  l!ii  it.  L  agrecntent  ha-s  now  i>-rfi  nrrivc-d  :il  *itii  some 
private  iixiiMdoah  for  tbe  construction  and  workioi;  ol  the  linn,  and 
IIiIk  ■Kre<'raent  \i  before  the  Board  of  Trade  lor  ooomimtioD.  Altar 
cnnnidrrable  dircuxion  the  Committee  irranted  an  extetMlen  oi  time  for 
onv  yr.ir  for  the  (ompillKuiy  av<|ul>itiim  ol  land  in  ronneetlun  with  Uie 
tramva.TR.  but  relmeil  thi-  thro*  yearn  ritensinn  "I  time  for  thr  construe 
tiun  of  the  trnmvayfi  themaalTtl,  tDlifflBtillg'lbkt  Iha  ComniiUH  wan  ol 
the  o|iinloii  that  the  time  now  at  til*  dUpoul  of  the  Oomwii  ■ndtr  the 
Act  of  IWKi  WM  aoflieivnt, 

Tka  iUmriji^hrM  Corfort^kM  Bitt  mt  tttA  m  IhU  tlaa  io  Um  Hmm 
of  CemmMm  on  Kondaj. 

The  Mitrvi>clit'in  IHtlticl  liiiilmii/  Tlill  and  the  Tyiitjitlf  Tnimtr  un 
J'.ilt  vi-T>  lead  a  second  tioie  in  the  lioiite  of  (  omrnoDn  on  Monday 

TIm>  r/  ,  ^r'><  !:!r  -iri,-il^  Snfplg  BtU  MMI  Ui«  V  tajtridit  t6  ilWtoit 
yiffi!  '  >  /;  /  iUtmi*indftMMiidtliMinllMBaaM«IOana>«at 
on  Thatsd*^  la«t  vvek. 

The  dttnuftuH  CoiiMinif foM  INfi  wm  nai  a  tUi4  tian  hi  tt«  Vmm  of 
CMnmom  ttU  wtA. 

The  Slirfulii  I'ttirrrtilti  llitl  Was  conoitUrrd  by  llie  I'nop|i0«vd  Com- 
mitlee  of  the  Houne  of  liords  on  Tnesday  and  repotted  for  third  rntding. 
The  object  of  tbe  bill  ii  (o  iiiaain  tha  Uoivmilv  CoU«fa  at  ShaffiaU  bdU 
transfer  aJi  the  pN(«ty  and  IMlUllw  «f  VuAtMttf  to  lha  UaltenHr 
of  HhelUeld. 

Mm  stmt  tf  WHtHao  fiaiWy  Hill,  which  was  also  oonridewd  by 
the  Vnofpoaad  CMnmlllM  of  thi»  Honse  of  CammoDK  ypulerrlay.  seel[« 
powers  viilh  regard  to  the  purchu>^o  ol  adilitional  landn,  an  cx(pn><ioD  of 
time  for  the  compulsory  purchase  <>l  lands  aiilliotiHc-il  in  previout  Acts, 
anJ  an  txt*nMio«>  ol  tii««f  for  the  conslruetlon  of  iubwavs.  Ac  The  bill 
won  nrdeK'd  Uj  Imi  r«|»rteil  lor  thini  r«a<liiiK' 

JM^ui'ir  ,1  tloMfrfiiiid  Uiiilir-itf  lull,  which  asks  for  a  three  years 
rstemim  of  time  for  the  completion  of  worka  under  the  Act  of  IWi,  a 
■imilttr  exteii'lon  uf  limo  for  the  coin|iuleory  purchase  of  lan<l?i  uiuler  the 
same  Ai't.  Ow  .ilinjiilonn.i  ni  ( f  .  (>tt.iin  poilionti  ol  ths  nuttiuriiied  railway 
and  fuitlicr  [Htiwr:.  u-:  to  '.  ci  Ln  uL  Ami  lnL ml  di-\  Lalniti.  WAS  nrdenNl  to  be 
n'|>urt(<l  for  third  i£tttlin».>  by  the  t  aopi>(Mw<i  Committee  of  the  Monae  of 
Common*  yf  -terday 

ibt  JV'li'i-ii'  l.i-il'lii'ii  'i  I'liirtr  camf  before  the  l'no|i|tosed  Com- 
mittM  ot  the  Hoomof  Common!!  yesterday.  The  bill  seeks  to  iiu'orpuntte 
a  company  for  llie  rapply  ol  rleelrieity  and  k'^i  in  Andover  with  an 
otiviiMtcipiliktof  I'iH.tHnl.and  lulditionni capital  t<-  tlwevi.  nt  i.f  tr<'  iW*, 
with  fine  thiril  borrowing  powrrn.  Therms  inni  i  lif  tn  U  nn  I.  i tnl.mi.-. 
am  Io  be  kept  3r|iarate.  lh«  bill  schedules  land  for  an  electiicgeneriuiiii; 
■Ulion. 

The  A^u-u,ry  o.ir  0ff(  «aa  otdmil  to  Kpgrtal  l>« thM  ica<llng 
y««lei<lay  by  tbe  I  nopiiosed  Committee  of  tha  Hooie  af  Oomnom.  The 
M«|Maat  of  the  bill  is  to  Rive  tlic  AyleslwiT  ChM  Co.  pomr  to  apflyior 

KIrclric  Liwlil>f:  IV  u*  nnaJ  ()rdrr». 

The  SitKi:  11 .  ..  .  /  ;.  .t.  i/  /'mrrr  lii.  -'r  '  hI'  It  /  I,''  -.van  also  ordered  to 
be  repotted  for  third  rea<ling  bjr  the  Unopposed  Committee  ol  tfae  Houae 
of  CSonmoMjattordiV.  Thaoliaetaaf  thai■URlatotaaIlaitoth•mlder■ 
MkinKof  Iba  auamrthenalifae  Eloetrie  fomr  Co..  antheriaed  Io  1903, 

an  ii|rn'<'mFnt  liikvitiK  been  entered  into  between  the  {lartiec  by  which  tbe 
South  WaIrK  Co  My  II.INIU  in  eashand  ^Irt.lHH)  in  fully  paid-up  shares. 
The  Ctrmattbenshire  C'n.  i«  tli»n  to  Ik-  4b;<oke«l  The  Mouth  Wales  Co. 
al  II  -=«'elt  far  the  repeiil  of  the  li.m  of  ihi  ir  ik'  I  of  lOftt,  which  pro 
hibits  them  from  gtring  a  supply  m  lAuwUy.  lutd  (or  authorisation  to 
enpply  there.  An  eatwislow  af  time  for  carrying  out  the  powcm  of  the 
OatmarUieilthire  A«t  Is  aAmi  for.  It  iu  aliw  t>ro|x>sdl  to  give  tbe  oom- 
pony  the  rifiht  t<i  lalie  n  triMfer  c,t  !'nr.  i^l,l^al  Orders  without  the  opera- 
tion  ol  any  purclniFi;  <  ivn  <■  w  in.  li  !ni;  l.i  be  contained  therein.  The 
ca|>ital  powers  of  the  tannailhtnstiiie  Co.  are  to  be  conferred  apoo  the 
promoter!!. 

The  ic<.'uinl  rtuding  of  the  North. Kan  I^iimloii  Uailway  Hill  in  the 
Boaaa  of  Comrnane  haa  bam  postponed  until  Tue^ay.  .Mny  <.) 

In  a  report  to  the  Honm  of  Commons  bv  the  Chairman  of  the  Police 
ami  SaniLii>  Committee  eoni-ornin!"  tl.i  /.'itfi-.i'  f',.;-/i.  .  ir-  in  ffll!  (the 
in  iC!  edings  in  e<:nrircniin  witli  -aIiii'Ij  ^v.^ru  iri...ru<l  ii;  rt'.ir  la-.t  i  iif  , 
t  is.  i.tat(il  ihut  Ibe  borrowing  |iower:t  ol  the  bill  aie  ii'ii.tis'.t  for  the 
eonatnietion  of  new  timraw»;s,  repayable  in  HO  yean,  Ih.-jIij  for  llio 
alactrieal  •qtiiununt  In  oonatctioa  with  the  eslsling  Curpvnttkia  traw- 
wajra,  and  aucD  tttrihar  ittiM  nuqr  <>•  aitthotiaid  lif  Iho  Local  OoMca- 
naiit  board. 


BLBOTBIOITT  IN  NAVAL  £STABUSH>1£NT& 

In  the  lipuw  of  Coinniooa  on  Toenlay,  Mr.  ASIITOM  asked  the 
Seeretary  to  the  Tfeaaor/,  lor  what  perioil  ananitka  had  been  isMod  to 
pt  s  for  e  itctric  light  and  jwwar  hi  naeal aatablMwiianto  vadar  Tha  MaTat 

>Vo>kii  Act,  IMia. 

Ur.VItJIOBCATBKIHSB.  loaprinte. ,.  |  iv  «idlh«ftihaA«lnlHrii 
to  MBeUoBa  bomwlnt  tor  any  period  up  tu  m  yeua,  Tha  •mnUlctaft 
fkiaettip  were  MyMra.  The?  ptorided  lor  repayment  of  etim*  batrowad 
lor  tba  prniMMa  of  tha  Aat  imiRllf. 


WIBBLBS8  TELEaRAFBY  ON  TBE  COAST. 

Ill  iL<  llo'i'e  ol  Commons  on  Monday, 

Mr.  VKUBl  nCIH  iinM  the  Hecretrjry  t-  fb»  Ai^miiaJtr  wlifhin.  In 
view  of  the  iinp-iruiic  n!  ntreleKs  lo.L-j;rai)hv  on  the  r.:>ii...'.s'n(  thi-  I'?]. lad 
Kingdom  in  relaliea  b  Q{it{«,<aai  iiofeDce,  any  steps  were  being  taken  by 
the  Admimlty  to  Kecnre  the  control  d  ail  WiialNI  taltp^h  atalhMM. 

Mr.  rUKTVMAN.  in  a  printed  answiF.  iaidtiw  ttaKer  hadhaan.  and 
si  ill  vaib  oaonpylof  tha  ioatanl  and  aamati  aHMdan  ol  tha  Adaiinl^, 

LEGAL  INTBLUOBNCE. 


Patent  Ei9l«ltotl«ll  (LM.)  v.  American  Eltctrieal  Novelty, 
ftc,  Co.  (Ltd  i 

This  eaite  came  before  the  Court  of  Appeal  3rd •  Ju^lioe'^  Vanghan 
Williams,  BoBar  and  8tiiling:  on  Toe^lay,  on  the  plaintifTi'  appeal  from 
a  judKinent  of  ttr.  Jaatioe  Boekley.  r  The  case  was  reported  in  onr  issues 
of  Uajr  3»,  June  S.  IS  and  !»,  and  July  S,  lUOS.) 

Mr.  A.  B.  HBAW.  for  plainttfTs,  said  that  the  action  nlat«>d  to  an 
alleftej  infringement  nf  c^lvani?  Hstlery  patent*  Mr.  Jnstice  PiiL-kleT 
f.iiind  nil  hotii  poiiilE  linfrinKuniLiit  rdiI  ■.ulnhty  »Kninslnppeilant.-  'rhe 
case  wss  triad  in  the  sommer  of  lUOa,  bat  shortly  before  that  another 
action  by  the  sane jdayilUtattahHlaifeardalMdaMB had  been  tried,  and 
on  i^peal  to  that  Oourt  Mr.  niUea  Bnakla^'a  daablon  affaiatt  plaliitiffa 
was  reversed  and  it  wait  held  that  the  patent  was  valid.  Thereupon  thti 
present  action  was  utartod,  and  came  Before  Mr.  .'uxtioe  B  jskley  when 
defenilantu'  afi|.f»l  in  the  other  ciife  from  the  jodgment  of  that  Cirart  to 
liie  llin;..-ol  I  oris  w&a  [y-iiilinki  It  fell  that  a  goixl  doal  woold 
depend  upwu  wtist  happened  In  the  Houw  of  l/ords.  About  a  year  after 
the  judgment  of  Mr.  JaUloa  flMkky  tbe  House  of  Loada  gaw  (hair 
judgment  aairmim  the  deeialon  ut  the  Coort  of  Appeal,  andhiddttic  the 
paVi'nl  valid  for  a  oertaio  coni^raction  of  it.  The  present  appeal  hsd 
>tood  over  to  await  the  event  ol  the  appeal  to  the  House  of  Lordn. 
He  understooil  that  validity  was  not  contested  now  If  |h«it  wx<  so, 
it  would  coniidorably  sliorton  the  hearing-  They  would  GimiOy  hnve 
to  li^'ht  the  question  ol  infringement.  The  iwtent  uaed'  upon 
was  No.  1,110  of  IM'.K),  granted  t"  o«e  Hitchcock.  It  was  a  flontaigni'. 
aition  from  abroad.  Al  the  trial  a  gnat  deal  of  cvidenmwaa  |lvcn 
a-  to  the  »tsl«i  nf  t,nnw!rdge  at  tbe  dsk-  nt  ihi-  Ii-tter«  patent. 
In  Inno,  ft!  tin'  lUli  of  Uuu  juiteiit,  there  had  Iji  >>ii  ■.nmnr.  «.  t  «i||k,  in 
which  tbe  space  between  the  two  eleeltoiies  in  this  caiw  r.me  and  carbon 
-  -  was  filled  with  Bald.  Thif  bad  got  variom  modiAcatioDs  of  that,  and 
just  bebm  1A90  thara  waaa  «ril  known  typeot  oell  railed  the  Lieclanclu'. 
one  feature  (  f  which  was  that  tbr  exciting  cubstanee  wai  sal  amraoniite. 
snd  the  other  wa'*  that,  instead  of  having  the  depolarising  sulietanoe  a 
liijuid.  Ijeclanehi'  wn'lv  it  s  :-3li(J  ilrpoUiI  -ir.  TliiKt  u.n  wi-li  l.n:.wn 
befoie  lyif  d.itoof  p'.ii.n'.itT-' jiaten:.  I't.fnn- l,i  rliinnl-.i  '  i  Inm'  uni,|-  ■.■  i  rtf 
njed  which  would  give  up  the  oxygeo  mo  a*  to  combine  with  hydrogen. 
I'0«laneh6  iMmdmwd  >wwody«iiinda  al  wannaBwui  aa  a  dapilariiing 
agent.  Tboe*  were  tha  IM  ftatniaa  el  the  Leeuuiehl  eell.  iuvt  beCora 
WM  there  wcrp  many  attsmpts  to  produce  a  dry  cell. 

Iiord  Justice  VAUttHA.N  WILLIAMS :  I  nndertiand  that  the  original 
action  WiiB  against  Sismen?  I'ros.  A-  Co..  thst  on  .i;>p(  :»l  (n  the  llonse  of 
Lords  plainiiOs  tucceedeii.  uii>!  thm  ui  thr  |>ri-.M'nl  iidi.'D  Mr  Justice 
Uuokley  has  decided  againxl  plaintlHs  on  both  points.  On  what  gronnds 
d>  1  tba  Room  ol  Lordt  affiratthafaliditr  ad  IhajMtoaif 

Mr.  SHAW  ssid  tbe  groanda  «tt«  the  taina  aa  ware  tatan  in  tha 
Appeal  Court,  with  the  one  exception  that  Tjord  Justice  Coiiens- 
Uardy  thought  the  <lirei't.on  to  pulverise,  which  was  given  in  the 
body  of  the  specification,  anil  wsi  not  ?iven  in  terms  in  the  claim, 
wu.s  not  fully  introdoced  into  ilio  i  l.ilm.  Mr.  Justice  HucHey  hr-U 
that  ^he  had  IresU  evidenov   ai-  tu  the  q;  the  art.  I'laioUlI 

mode  one  pule  in  tbe  form  of  a  isinc  cup.  so  Uiat  It  acted  ai  an 
outside  easing  as  well  as  a  pule.  He  had  then  his  carbon  eenlral 
rod,  which  was  the  ctiicr  yu',r.  :inl  he  \:u\  nnthiiig  beteecn  these  two 
exoept  two  layers,  both  IwinK  «  nt  i[in;i;  hi_v.  r«.  and  the  inner  oi>e  must  bo 
a  depolarising  layer  lira  Appsal  Court  and  the  Uoufe  ol  Lords  had  said 
that  tliat  was  now  as  a  combination,  and  that  roSody  before  had 
made  an  iffective  dry  battery  whieb  had  this  and  nothing  els>;, 
The  line  ol  attack  was  that  this  was  all  common  hoowledge,  that 
there  were  wet  batteries  before,  and  pejp'e  bad  elaffed  sawdust 
in  iKul  m-.\df  them  itiUi  drv  halti  rii-s.  and  tnst  that  was  an  anttrip.-vttnn 
1,^  I  ftM^e  it  wu*  4.nly  ub^irtnn^:  tin  .  Tritin/:  iit-^tHit  in  kotih-  ni;itt:ri»l.  I'hv 
l  laitiVitls  had  Mtistisd  the  Courts  that  no  conpleto  and  euSicient  cell 
t  hich  had  ihaa  riMUanlB  and  aailUnB  alai  had  been  produced,  and  that 
Wits  why  the  Honaa  of  Locdi  hatd  that  the  patent  was  gooi.  The 
patenue  used  a  aemi-solid  or  plastie  aseiting  sgent,  and  plaintiffs' 
cvideLce  showed  that  if  enough  hne  xtflff  was  wic<l  it  would  hold  up  tbe 
wnter  hy  BftpUlary  altrnctinii.  Kven  mip>poting  the  word  "  pulverised  " 
meKiit  thii*.  only  tine  iitutT  wa-  v.?,r>il,  if  th£i  defendant  took  nine-tenths 
tint!  and  added  a  little  of  a  sligbtlv  coarser  grain  iie  still  got  a  semi-wild 
or  piaatiaa«inthithaaaiiBa«iatthavatintaamMWt. 

Lord  JMtlgellOMBB!  Doaa  tha  defendant  laj  ha  hae  not  fol  a  amit 
Mild  or  nlattlc  exciting  agent? 

Mr.  SHAW:  Ves.  He  has  a  damp  solid.  He  has  not  got  enongh 
water  there  to  itinke  it  semi  toIM  or  pla  iic.  nnd  he  sl«o  sffle!<  "  Heramx 
harder,  and  that  th»t  ia  too  far  awny  from  p&ckiiiKio  h.-  iilEnritiil"'  invMitimi, 
The  Judge  below  had  licld  that  plasticity  was  of  no  vaiae,  iiui  he  cnuld  not 
aece|it  that  finding.  The  pateota*  bad  glfeit  a  prescription  wbieh  m» 
dutMd  a  aabatanaa  wbioh  fae  ealM  iMnNoild  and  plaatie.  it  anttba 
snOeimttr  ntifljr  loUd  to  alaad  tip  aa  n  fauw'and  it  invat  alao  ka  niaatle  in 
ardartomahatMdaoiilnct  ol  'lhaoBHriayar  and  irilh  tha  auatoodm. 
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9«  aiM  ha*  wpwiiniily  awKta  *  taauaatdxllf  facewnfd  fatitHyot  time 
•iHiNiita  AM  BO  oUtcr.  BerendmitB  hm  mad  a  littto  law  mter  and  » 

little  more  tammin;;.  mid  «onti<  <|UC-«tlon  witi  raided  its  ta  ptilv^rlnfttinn. 
A*  r<>;jari)(>il  WAtei  the}-  certiunly  iivsis]  Irs*  ihaii  th«  i|i)antity  stnlri]  in 
the  tipiMilVatlot:,       tht?  natrntT  pTpri^iBl.T  Bni<l  Ihiit  the  material'^ 
olecttTKlcF  .iti  l  ;i    r\<  ilHi;    .Lii  l  i !•  ]i  i;H r i  ing  ngGHts  might  tw  viuied. 
lUmniinjc  b;  itseK  di<l  not  prrxluoc  a  «ul>iiltuua  which  ceMvil  to  tie  wml 
■olM  «r  |lMtio.  JMandMita  (rkd  to     U  madoUm  abtotota  tDlUi.  but 
a  IMM  of  Ane  powder  and  HQnid  did  ml  otaw  to  ba  a«iiil.aoHd  and 
piokstie.   There  «a«  no  hinding  material  at  all,  and  there  was  nothitif;  to 
maki'  Uie  ]inrticlc9  adhrn-  to  one  another.    If,  too.  it  was  gnlid,  it  would 
not  work  as  a  battery.    The  binttin?  prvppr  neH  in  the  <lcfcnd»ntK'  mit  r 
layer  was  certainlv  a  iliiTi  c  in  ulj-tirco,  unl  tli"  r^'fr-ndants  hadad-'pt.  ij 
BD  ingenioul!  :i«hrnie  to  avoid  siniiUrily,  but.  i>cc.^^:Uing  to  the  S|)e>  iac<a 
tion.  IIm  matMlala  ml^l  ba  vmM,  and.  moreover,  wet  bletUoK  iMiper 
vaa  plaatie  and (olflUed  tmy  faiKthn) parlernii-il  by  the  plaintiffir  malrrial. 

At  the  concluaion  of  Mr  Shaw'H  argument  Ivord  Justice  VAUOHA.N 
\V1I.LI.\MS  a.<il!ed  Mr.  Walter  'Ifor  reepondcntsi  if  he  wia  eon  lent  to 
nrgiK^  the  appeal  sitnpl.v  on  the  question  of  infringement. 

Mr  WAI/I  KI!  :  1  b».v  lhat  on  thi-  line  construction  of  the  judrmenl  in 
the  ilouEiP  of  Ijords  wo  are  abioliitelT  outaidv  tliia  patent  I'he  House 
elliocda  bad  not  decided  (he  oaae  at  tlia  tiMa  Ma  ntatter  waa  before  Ui« 
learned  iludgo.  Applying  the  constraeiloii  of  the  Home  oF  lorda  on  the 
patent  1  n>n  not  p:f  [i«ri<l  in  arpiw  f'>r  a  nsrrnwcr  '"finitrrf  Hon.  I  am 
ready  to  all  w  l"  luivr  n  :i-v.  r:i;il  <)(  lln'  jmlpnuni  on  valiiiil_v.  I  Ray 

I  am  identiciai  «itti  wiiat  iias  bi»c-n  d<jm  bekire.  uid  if  tiiey  ai«  goin^  to 
hit  me  then  their  |>atent  is  bad. 

Mr.  SHAW  aiibiDttted  that  both  la.vera  in  their  rc«»lt  might  fairly  b« 
called  iWini-MUd  or  plastic,  and  tital  ihat  wm  the  patent«e8'  meaniop. 

Mr.  WALTRR  proceeded  to  open  the  roepondcntB'  case,  and  aaid  he 
ili^l  net  profofi*  tn  erTit^ot  in  C-cirt  the  issue  of  •. .iliJiiy,  Imt  hi« 
i:li<'iit9  [liiv;.  i:ti  l!:e  Uui'  ruri^.tl  ili'tiua  of  the  \m-':,  lln^  'l;'!  not 

infringe— tbi-  tbitiu  kle>crii«fd  ut  itic  i>|>ei;ificalion  wax  tomelliing  thai  set. 
That  meant  that  the  condition  of  the  outer  layer  was  not  hard  but  ac  ini- 
Bolid.  He  said  that  the  ingredients  must  be  siometbing  which  would  «ct. 
That  waa  the  argument  aII  through,  until  plaioturiawcenled  in  eHtabli&b- 
Ing  thie  vatcnt,  and  then  plalnti0.i  tried  to  estend  the  ambit  of  the 
patent,  lie  coitt'  n  in  t  that  the  plaintiff  '  p«it»'nt  did  not  cover  the  use  of 
a  li<]aid  battery.  :i  l  ;,!;  ry  in  which  tho  li<ji:id  was  merely  abeorbcd  by 
ab.soibent  material,  and  th.it  an  ooter  layer  composed  of  nicp'ly  absorbing 
materials  which  took  away  the  eharacter  of  spillability  was  not  within  the 
pLaintiffa'  patent.  Thete  iniMt  bt'  lii|uid  material,  otherwise  no  electrical 
airtion  could  take  plaoa.  That  wa>i  common  groand.  The  ii«e  of  papier- 
maebi-  and  blotting  paper  in  a  battery  waa  old.  Hkrivanofl'ii  patent  was 
one  in  which  blotting  piper  was  tised  In  Serivsmv  fV-  I  ' OiVl  of  I  -*?) 
Iill«ring  paper  wa*  twcd.  Then  cellulose  lot  ii  rtnt  puijios  un  tn 
in  Geraain.  There  cellulose  was  used  in  the  eune  way  an  blotting  paper 
aa  tm  •Ir-abiorfaeot. 

On  the  reannption  of  (he  oaee  vitlerday,  fiord  Jwttee  VAtTOHAN 
WILLIAMS  stated  that  he  and  hie  MMMld  brothers  did  not  wish  to  hear 
Mt,  Walter  further  on  the  qoeetiini  of  mfriogcmeiit.  As  there  was  no 
qnestion  of  validity  la.-cil  it  was  only  nww'asary  for  him  to  "talt  th.\i  :i 
at  present  aihi  j'.l  lii.-  (  i.  iri  wiv-.  .  jimion  that  tho  Lilot'.iiU'  pjiier 
arraogement  used  by  defendants  was  not  an  infringement  of  thi-  piuintirl  a 
■pMiftisBtion. 

IiOTd  Jattiec  VAUOHAM  WIULIAMS.  In  giving  judgment,  said  the 
only  question  thev  had  to  decide  in  this  caae  was  whether  the  patentee 
had  proved  tbnt  the  defendants  had  infringed  upon  hi*  canibioatioD  as 
descrilicJ  in  ihr-  ep«!iti«at4on.  His  T.ordily))  haviii,-  r.  :i  l  the  material 
paa»a^:i^  in  ili-  j-hiimirl  :  ;;pcL-liioiii  lln^,  iiaIiI  tln>  .led  ndiints  had  subsii- 
tilted  blotting  paper,  and  the  suggestion  was  that  this  blotting  paper 
MHrtWItto  <MM—  within  the  description  of  "i>eing  a  composition  in  a 
Mdl<aoGdar  plaafle  etale,"  and  it  waa  aaid  that  although,  of  eourae,  the 
difTerencB  was  manifest  upon  the  mere  statement  of  it,  the  diflercncc 
ooght  not  to  be  regarded  a«  prerenling  an  infringement  beoautc  of  the 
power  of  variation.  It  was  said  that  the  power  of  variation  allowed  of 
ihia  aabetitittion  of  blotting  paper.  Hia  Lordship  did  not  think  that  tbi 
judgment  in  the  Hoom  of  Lord*  would  aotboriM;  this  Court  holding  that 
tfaht  wintjeii  of  tba  pfaklnlUlt  pntwrt  Utciattodaction  of  blotting  paper 
— «H  ftHHtaHeB  oTa  chataalar  which  waa  eovaced  by  the  words  in  the 
epedfleatioa.  Bven  aasDming  ihat  blotting  paper  eama  within  the 
dennition  of  the  word  "  plastic,"  yet  be  thought  (hat  (he  TSfiation  was 
not  sueh  as  wan  coven  I  i;r  tfic  worfa  hi  the  spfdrieation,  Iwcniise  fven 
it  blotting  paper  camo  wilhin  ch'j  cattv^ory  <>!  mat'  .-jals  iKt  iuionc  i  in  Ihv 
cbuua,  yet  one  must  took  at  the  whoW  oi  Ih-a  4iiji.iiieatian,  and  it  wau 
plain  ftait  MS  «nl4  noi  m  deal  viHi  the  blotting  paper.  A  suggi^tion 
waa  made  that  yon  could  tear  blottiog  paper  and  pour  it  in  with  some 
water.  Tie  did  not  think  that  would  be  sufllci<!nt  to  bring;  it  within  the 
description  in  the  s|i«oitioatioii  In  his  judgment  blotting ]Mlwr  coul  i  n  n 
possihly  pomp  ji  ithm  that  description,  or  that  it  was  in  any  wavamil.i  •  ti , 
or  «)iiii:nr  In  Dii'  rnateriale  and  c^ropT^ition  used  by  tlic  ]''.iiintill  .  In 
liii!  opinion,  therefore,  the  appeal  muKiw  diimiiwed  with  coels. 

Tfasodx 


Mica  Insulator  Oo.  T.  Brace  Poehlas  ft  Co.  (Ltd.) 

Mr,  K  I  I'lOiilny,  ijf  :w.  <"iin!!c  Jtrci t.  E  iiiiburgli.  solicitor  for  the 
ii'f'T;ii- T-  ni  tin-  .i.i'-.mn  Hfponul  in  nur  i  :  the  7th  .\prili  considers 

the  wording  of  the  report  of  the  action  iu>  published  in  Ihe  £lertria<m  i» 
calcQteted  to  mbvc?  (ha  imjnMlon  that  ponmen  had  oManMl  Jndg- 


caicQia(ed  lo  ccbvcv  (ha  MMHwaion  tlnit  mnmen  hM  •wainMl  jMg- 
nent  against  detenlera  lor  MOO.  Vr.  Knolt;  poinlt  oat  that  the  order 

is  merely  an  inti<rIo<  ulory  judgment  finding  thai  the  pursuers  biivo 
statfd  a  ca«e  whii  h  iiiny  be  permitted  to  go  to  trial.  Prfemjcrs  cont>>nd«d 
that  piiniMMnB'  jdewiinKs  were  not  relevant,  and  it  was  upon  (bis  plea 


DapU  Ctak  T.  Ibtor  Ow  Oo.  ( 1906 >  Ltd.  aat  Ibibt  Ford. 

In  the  Ohaneer;  Division  on  Friday  hut  Mr.  Jaetiee  Parwell  had  tbi* 

ca.se  Ix'fore  him 

Mr.  riMOHN,  K.C,  for  the  pInintilT.  said  llic  action  was  for  an  tajanc- 
tion  to  restrain  drfendanl  -  from  e.;  .  nl:!!;"!;  or  ].iil,ll'.I;;-i;r  ly  iwMns  ut 
lulinphlet,  cntillt^t  ■•  Let  i  li-'  '  ^  :  1. 1  i.le,"  n'  iv. nei  v. i5>  ,  ,iny  nJ'. vrtifC- 
ment.  statement,  or  repre-iciiiiition  Uiat  platinutl  uiiiiEitooli  or  had  b<<a 
engaged  lu  act  a^  judges  uf  the  autoniobilvK  or  motor  cars  on  behalf  of  or 
at  the  request  of  defeiidants,  or  in  any  mantK-r,  by  adrertiaement  or 
ulherwiae  injuring  the  plaintilT  in  his  profession  or  bnslnes*  Ct>unflcl 
proceeded  to  Bay  that  in  Ihii  pamphlet  Mr.  Dugald  Clerk's  name  was  set 
out  among  «  list  of  ctljer  ".i.!r.'e»,  H  :  ;  'ir  -ii  (o.il.  strongest  excep'.iun 
ro  rtulemoot^  in  til'  p:nnp;i  ct,  in  I  .i.  nnjtl  lli.a  '.In  ili-d  n-lunt.  MclTat 
f''ord,  had  aqy  aolfaoiity  to  use  bis  name  in  tho  maniwi  i.!'nipl;uned  of. 
IK'  urged  that  Sam  plaintUI  was  entitled  to  step  tl.e  circulatioa  tt  (ho 
jiaiiiphlat  on  two  iirounde— (ir«l,  that  it  did  or  miKbt  expo^  him  to 
liuliility,  and  svoind,  that  it  was  cilciilatol  to  do  hint  great  damage  in 
l!ie  1  ■^Cl■ci^e  of  liis  profefiiion. 

Mr.  JIv.VKIN'^,  fnt  tbt'  de'inJants,  said  it  waa  a  ana  hiwhieh  (here 
had  be<'it  a  l  ona  r,.h  mi>undi-r«lKiidlDlt.  It  ma  a  caiB  whara  no  COstI 
nJkmjW  be  awarded  in  any  evmt. 

Bia  LORDitHIP,  in  givin;:  jndgmanl,  snid  he  had  lo  ilwibt  in  tliia 
eaeo  tfaa  dofeodnnts  inuf^t  pa>  the  eaala  of  tha  action.  Thaw  «•»  no 
ostiaaaUoB  foe  the  alatanenle  In  the  pamphlel,  Ba  gnnlsd  the  in- 
'iiiie(io9  aekei  for,  with  aoeti. 


CITY  TELEPHONE  FIBB8  INQUB8T. 

The  City  Coroner  (I  'l.  J.  Waldo)  rcimraed  rm  Tac  -.lav  the  inquiry 
into  the  canix^  of  tw.i  lln  :;  hich  occurred  -iiinr.'.iLm-ii.i-;ly  n:  tho  premise* 
of  the  National  Tclephoue  Co.  at  Mansion  Houi-t-i^liaiubers,  Queen 
Victoria-street,  and  Uxford  coutt,  Cannon-street,  London,  E.G.,  on  Feb' 
raary  'irtth  lost.  The  proceedings  at  the  opening  sitting,  held  on  -(th 
inst ,  were  given  in  our  last  i«*ae.  Mi  \V.  K  I.  '  'aine  appearrj  for  the 
Telephone  Company,  Sir  Homewoo^l  i  ruwlonl  U  i-  the  Corporation  and 
Mr.  W  CIc"!-:  f.ir  tin:  IMslrict  luilv.ay  Cn,,  nhile  Mr.  A.  I'.  Trotter 
watched  tlic  procL-i'iiiiv*  "a  l-i  liaU  i>:  li..  Bijanl  o'.  Trade. 

Some  prelimirmry  evidence  Jiaviug  Uen  ^ivfti  by  oflicers  of  tbe  tire 
Brigade,  Salvage  Corps,  Ac, 

Mr.  CHAS.  liUTI.KU  CLAY,  metropolitan  i^uiMrintendcnt  of  tha 
National  Telephone  Co.,  said  the  third  dooc  of  Mansion  House-ohamben 
wae  formerly  kept  as  a  junction  awiieh  room,  and  was  now  kept  as  a 
test  rooi  I  irni  operators'  «i'iBr»et»  the  t'lp  floor  iieln^  a  snbicriher'' 
aichanRo  al  -Xwi^iiiihrA  froTn  .i  junclun  exchange.  Ibe  test  room 
ooiLsisted  ol  two  iiniali  roomR.  and  waa  ol  wood  covered  willi  metal  on  the 
oiiLside  The  Ore  originatal  on  the  Dit^trict  Itailwaf  MX  tha  and 
of  Westminster  station  on  the  suutli  vide  of  the  line.  The  dedtifleaticn 
of  the  railway  re<iuired  the  alteration  o?  t)n  j-i.-Uion  of  ihe  Kati.>nal 
Co.'s  cables,  and  an  arrangement  wae  nin  ji  w  i  i  Itu-  District  Itad- 
I'.  i;,  (•;>,  that  tlif  latter  pIidhIi!  -In  th:-i  woil.  The  ciblcs  hid  been  i:At-n 
from  l!-.rii-  f.jrrniT  pr.^.tmn,  ami  vyrt-  '..>  j^rmanently  placc>l  <ir.  -ht 
front  of  tiie  platform  [under  tbe  overhang)  aiid  ooveted  in,  but  tlie  work 
hadnotbeencomplotedattbeUaMof  thedniL  Iha  cnUcs  wees  en  the 
ground,  and  a  raetal  cover,  such  ao  was  need  to eoret  tha  eaUtcappcnnd 
tu  have  been  tell  touching  tbeni  and  in  proximity  to  tbe  eond<Kt>r 
rail.  When  the  current  at  500  volts  was  swildied  on  by  the  Ktttway 
Co.'B  staH,  it  rcficiied  the  National  Co.'s  eables  through  the  oovcr  and 
burned  them  1  li<ur  «ir''.i  were  usually  employed  to  carry  a  current 
of  34  volts,  and  tJio  5U0  volt  cuncnt  wouM  travel  along  iheoi  t» 
tbe  lest  room  at  " — ' —  BuuMikmkm,  Hd  nHnnnwds  to  Oif«d- 
court,  whence  tbe  wirsa  wwe  oontlnnsd  to  tha  Avmae  cachange,  A 
subscriber  speaking  at  the  time  would  not  receive  ihs  $O0-voU  earrrit 
because  the  wires  would  be  fused.  A«  the  cable  was  lying  on  the  groand 
V.I1U1  il  fa  ad,  tbe  current  would  go  to  earth.  Seoae  of  the  current  must 
have  pii.'i'  I'd  to  the  exchange,  bat  he  could  not  estimate  what  ttie  pressure 
V.  oiiKl  Ih!  t}i«n>.  There  waa  im^aeatiooabl;  oarelMsaats  wa  tlM  part  of 
till  workmen  who  moved  tha  oibta,  tar  iMA  him  muguf  wen  not 
responsible,  and  the  engineer  of  the  UndttfToond  Xleakie  Bailwaia  Oo. 
was  responsible.  No  injory  to  persons  was  caused,  nor  any  tire  at  any 
other  exchange  tlian  Oxford  court  uid  (jae«n  Victoria-street,  at'i  at  tbe 
h^uf^  of  any  subscriber  itor  on  the  Po'!  i>'T!ce  -y»l<mi  Thure  was  tOJtia 
-paikini.;  aci\  =.t  thf  arresters  at  tlic  \\  ..-lamin^tLi  f\LhiVL,-8,  but  no 
in.->tniment  waa  dealroyed.  There  were  hgiuiuug  ^in  t..  UJi  to  each  iastm. 
raent,  and  In  caaia  VMM  than  W  any  danger  fuses  were  nwt  lai  Ibr 
instance,  when  (b*  wItm  «««  bl  pmlmity  to  trolley  wire*  He  thooghl 
the  lightning  arresters,  which  had  a  sparking  distance  of  about  , ',  .  of  an 
inch,  would  act  with  -'fOO  volts  .K  subscriber  might  feel  a  shock,  but  he 
iid  J50t  Ihlnk  thirn;  would  be  nr.y  danger,  and  he  could  not  get  -VJO  volts 
Ask'jii  i.y  ihr  Cmunct  Imw  it  uii'-  ihi'  Lurrent  went  to  earth  at  the  oora 
pany'B  Oxford-court  and  Mansion  HoasechMnbempreniiMS.  witnesw  xald 
tha  Ininletion  muet  haw  been  weaksc  thare.  TheOorenerth  u  r.  :n.xrk*4 
that  if  the  inaufatdco  bad  been  etronger  the  eaTrant  wocld  h.i  t  ^  n  on 
to  private  houses  WilnesH  suld  it  would  not;  the  wire  w:i:  and 
the  current  h.id  consequently  not  gone  out.  A  fe»  vejr-  u nobody 
would  have  thought  »if  t  ilin?  prtctinl-o'"!  in  telepimih!  work  a«;aintl 
high  ten>.ion  <  iui  rii  a-^il  it  »  n-  .1  nonmion  thins  now  not  to  take  aoy 
speaial  precautions  agaln^'t  them,  beeatue  it  was  ttionght  the  i»ire«  Iqr 
bainv  nndaiVMind  wan  so  waU  pntaated.  II  would  not  be  unsafe  (n 
have  ttwaaUso  in  the  taimelB  when  the  eleetrie  (rein*  were  ninnini?  it 
the  enbles  W5re  in  their  proper  place  and  the  enginerr*  rf  il.c  Kailway 
Co.  had  not  considered  (it  necessary  to  uki-  any  farihi  r  precautions. 
The  wtnh  portion  ol  (be  inaulatien  wonld  be  on  the  cable  bars  is  the  leM 
Tha  caMai  am  fai  md  «aaa  aennaaMd  «■  to  Ikm  lat  the 
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pui  jTiic  of  1  tirjT  c.>nn(i.li-il  ■m  ;  .iliii  i'  atjle?  and  ollmr  bur:  -o  lhal  llicv 
could  be  iu«iiipuSitVC'(i  aud  iw  ibii  a  wire  cotitd  be  pul  ihrongh  to  the  wtit 
iir  west  or  whatever  district  thvy  wtnttd  to  put  UthnMtgh  UK  H«UlOUKlit 
lh«rc  wiu  no  doubt  that  the  cumnt  or  th«  wire  S|«tM  on  th«w 
liahlning  Arr^^tcT  bar«  ami  Ul  the  wiioa  in  the  tramc  ituido.  After  this 
tfia  cnrrent  would  go  ibrouh'h  the  tan.  which  were  dona  toK«th«r  but 
■sporktC',  tiom  bai  i"  l  ar  and  tH»noe  up  lh«  c»l«ltL-  Ic-AiliiiK  U>  the  tleiriok. 
The  cuttiul  ivouM  Rn  ivlcni:  the  wire  to  Dxfortl  fimrl.  ami  ;u in  tuMtljr 
the  name  way  &:>  it  did  at  the  Uank  eiehMtj;*!.  I'luirv  wiMild  b«  lu)  ure  on 
th«  liglitntDK  b»».  probaUj  in  bath  eeii&  'fbeve  ked  hteu  no  lirei 
otiur  tjnia  the  VMti  end  1906  flwe  end  the  ttra  new  under  imiuirjr. 
Xhe  eulv  portieae  ei  the  Oxfetd  cMirt  promiacs  now  occupied  b;  thr 
KetioMU  Op.  were  the  t**t  room  imd  the  root.  The  eieh&n(,>Q  there  wa« 
done  nmy  with  four  or  live  yt-er'^  a(.>i-  Thfl  current  whicli  (MUsod  the 
lire  Ihi'rt  would  traTcl  lo  earth  <>n  Ui<^  lijiiljiiiit;  arntjlrr.  lln  suKK^-ttd 
tbia  lir«  we*  kl«o  oeuacd  by  tb«  traction  cumDl  at  VVcatiiiiiiNtvr  sutiou. 
The  Milwaj  eanpuy  4M  not  ieare  iheic  eumnt  on  ken :  if  it  had  been 
there  might  hm  been  dee  (tar  et  other  exebenfies,  hot  bo*  at  all,  bccanxe 
nianv  were  now  titled  witii  n  imiiiII  tuM!  with  a  heat  coil,  which  would 
prevent  anjithiKg  of  the  kind.  I  ptn  un  ivbnormal  incr)>a>(!  ot  current  it 
nmllH  a  lilllt  soKUr  and  let  go  a  sptir-:-  nu  t     i  npd  the  circuit. 

In  xxaininalion  by  Mr.  CSAINK.  Mr  C  av  fai.l  lif  Imd  not  heard  ot  a 
rinisle  cai«  in  an;  country  ul  injury  to  m.  ot  to  properly  in  a  aub- 

eeriber'e  ]i(«miNe  f rem  lire  or  inm  My  bi^b  tcunion  current  »:«ltinK  oa 
to  telephone  eondnetot*.  Ml  »ttb«eriberi<'  In^UumtnU  were  protected  by 
liirlitniiihl  arrc^tore.  The  reason  lliat  heal  coiln  w<rr  ni<t  lilted  at  the 
City  e\cliaii>;<  »  wa  ;  that  ihf  v  w«tp  ihi  m. 

Mr.  II.  I.KSliir  li|\«-iN,  in'j  i'c'.or  el  o\.rhi-»d  wir.  n  f.ir  llii'  (>>i|Kiia 
tion  ol  I.i  ii<li>i>,  M(i>l  hii*  llicoiy  ^an  th  U  liail  the  aoctdvn'.ctturn  il  in  the 
day  tiiite  it  auuld  bavt.'  keen  a  Mniuua  iiublic  dan;^er  A  per<<oa  who  had 
e  telephone  in  a dlmp  citMtlieM  wwU  have  lun  a  si  riona  ri^k  ola  adO' 
eoltehoek  te  earth,  end  if  the  indieidnul  h^id  ii  vrrak  heiiii  and  nwde  e 
very  ^^mkI  ••■"•nffi.^t  ih*'Tip  would  be    p^^<^t^Mlily  ■  .f  a  f-\*:i}  rr^snlt, 

('roa.~  I  la'.iini-l  In  Mi.*l\INK.  \\  .:„.•:  nu]  h,.  hmi  li.  md  uf  arise 
of  death  by  lii^itniiig  ^'Irikinst  tf>lephone  n  ireii.  ilc  had  reail  of  it  in  Ibr 
TtttfhoHr  timoatiw  ot  Cblcat(<>,  but  he  could  pivc  no  delaHl.  Vhe 
OegmiMi  Pout  OllUie  left  olT  u-N  phonlnR  altogether  durins  UuindenlonaB. 
WllDe^^  uaid  lightning  arrenterx  were  niiually  Ini-nicieiil.  Aaked  by  Mr. 
Oatoe  whether,  in  vit  iv  of  the  current  having  to  paitx  throDith  the  teet 
room  wli«rr  tlir  )  •■  I'Ocurred  and  then  tlirn  i  -h  th«  -v.  ischboard  and  the 
r<'«i«tanvp  th  >t  i  alu»  uHered  anil  then  >-  i  n  to  a  metillic  circuit 
he  aUU  Mgcectcd  that  lber«  we*  a  probebilityot  danger  to  Eube^iiben  it 
mh  w  ii^ciit  oeoaand  ta  the  di^llBc,  inineM  nfilicd  that  he  did 
nt-Mt  eerleiBly. 

Mr.  W.  K.  H  AXSOX,  eonetmctinK  eORineer  lo  the  I'ndernmund  Eli^trie 
n«ilw>y.i  Co.  o(  London  Litd  )  raid  that  the  onrr<>nl  whii-li  fu»id  the 
Trlrphmir  l  o  '<i  cable  wa-i  only  on  (nur  or  lire  miDUl<>.  and  ilf  ilrmi^lh 
was  about  .'-"><)  volti.  A  t^h-phimf  ni"  a^e  rame  |lit>  thon'iil  trnm 
CliMinK  C'rii«.^)  Ihatlheiawiitadeteotat  V\ r'Haiinetrr,  and  Uiecuiit'iit  wri 
imnM^twtdy  luraad  all.  Ha  aiierwaide  laaad  a  jdaoe  ol  metal  trwughint! 
Ijilnt  eereet  the  cendmetor  rail  and  hi  eontaet  irfth  the  telcpb«oe  caiiU. 

Mr  .H  It.  FoUTKNUAI  OH.  electrical  enxiiit-er  to  the  Underground 
Eladiir  HnilwayH  Ci\.  «aid  h<>  wax  at  the  Mannlnn  Huuw  substation 
during  tH<>  rif  tit  nf  Fi  hroary  27lli,  nhen  the  current  wai  turned 
tn.  Ih-  \>  li.i.:'  i  v:  Hi  V  I  ill  CO  volu  and  wag  gradually  iiicrcaiied  to  about 
AOO.  Un  Ibe  Boutli  road  i  lho  one  un  which  contact  with  the  Telephone 
Co  '!<  cable  took  plaee>  the  ■ulaiiiat  current  was  a»  much  a«  HAO 
or  400  ampefea.  end  when  the  onrrent  was  turned  off  it  wa4  at  leant  that 
While  the  CBm-nt  w«»  on  ih^rp  •v'-re  p  sAriMn.il  inninpnta^y  kicks  and 
fluclimlionB  ol  th«  m  Imuh  :iL  ti- nil 

In  reply  lo  Sir  IKiMKWoidi  <  ilAWl  uUU.  Wilnifsn  naid  hcihou|7bt 
it  petftctir  Eafe  lo  have  the  National  Co.'s  cafilcs  in  the  undcrftruund 
railway  tunnel.  Witnc^^'s  own  oompanv  had  tlieir  telephone  cable* 
Ihm. 

Exnmiiied  by  Mr.  OAISI-',  Wiiursn  mid  whi-n  the  cables  wen?  in  their 
pro  per  position  they  were  perlMtl;  Mteu  The  caUee  vottM,  when  jpreperly 
tiled,  )«  nnderneaih  the  veariMUB  ot  the  vkMani  Mid  wouH  M  Ib 
pivper  trougbinics. 

Itwai  thra decided  to adtoorn  the  impiiry  until  11a.m.  on  ToeedaTiMrt. 

8hr  HOMEIVOOIt  CRAWI  OliD  i  lTrred.  on  beliaH  at  the  CorpomtioD. 
Moommodaticn  for  the  resumed  inquiry  in  the  Hid  I'mineil  Obatober  of 
the  Quildhall.  The  oOer  was  accepted.  He  also  enprcMttd  the  willing, 
neii  of  the  Oocponttion  to  deftajr  the  eipenae  ol  ealling  expert  eeidenoe, 
RBd  thia  ofler  IHM  Motfted. 


HUNICIPAI,  FOREIGN  9k  GENERAL  NOTES. 

APPOINTMSNTS  VACANT  AMD  FILUD. 

Mi'Hiirs.  I'k'cco  and  ('ar<Uw  inviu-  uppHcntioiia  for  the  appoiiit- 
iiii'tit  of  ehi<'f  <'ii|^i>i'i-i  to  an  (Kctiicity  supply  iinilertaking  in 
M•■^i^•c>  Citv.  Appliriiiitst  iiiuat  Ivnc  hsd  a  "nuiHl  throi'etical  anil 
prurticul  nij-iiut  riii>;  IniininK-  'iil  n  i;  i.  i  .iiifli  ku  i\\  li'dge  of  the 
btipply  of  iilm  trifily  in  large  towns.  i*.x|/eniriti.'i^  wiiii  three-phase 
niirkiii^  ii>  cxHi  iilial.  .\pplicntioi)H  to  Mesarx  I'recce  A  (.'ardew,  H. 
i.iiK  cn  .Aniie'n  gfttc,  WiKliiiinslcr.  S.W.,  b,v  April  '27.  See  also  an 
iidvertiKcment. 

A  (IrttiichtMiiau  U  roiiuirfU  to  a^xixt  in  iko  deiMii  o(  a  new 
•iMinoeiing  laborAlonr.  MalaiyCSpcrwMk.  AHliaiiuoiia  to  i'rof. 
€Mie4r,  City  and  OulwiTlieliiiietl  Colligc,  UoniM-ilnet,  I'Mi^bury, 
Lotufain,  E.O.  Hce  aJTMilaemwet, 


Tho  Klwlriciil  t'u.  '  I. hi  i,  U  ■,  Cli..!  lu^;  i  m..:.  .■,.a,l,  LmmiIoii.  W 
require  lui  vuKtiiecr  with  guoil  lii«iur«ticel  training  and  MtiAe  prac- 
tical experience  in  powcr  iantalUtioo  woik  iat  tb*  eatianMniK 
department.    Soe  lui  HtivcrtiM'iuvnt. 

T«ii  u-Mm  It  111  :i'->i  'Unt8  aro  waiil4Mi  in  the  departiuent 
electrical  vui;ini>criiiK  of  tliu  City  and  Uuilda  Central  TvcluiMl 
CoUeM,  Ktthihitiwi-road,  Laadoo*  &W.,  to  give  iiietniotioo .  ia 
«loctiMi  inaahin*  drawiuK  and  MMulnutioii  vA  tlMtria 
tesiina'.  Salary  IIM  per  annum.  AjfliaaliMii  to  tnL  Jkyttm. 
S<-c  idao  an  ndt-ertiaeinent. 

.\  lecturer  on  electrical  cn<^inerrin<;  is  n.>i]nirv<i  at  the  Hull 
Municipal  Technical  School.  I'oituuenrin^  salnrv  .1'160,  .\pp1ica- 
tiona  to  the  director  of  aliidicB  (Dr.  J.  1.  UiW)i  bjr  May  4.  See 
also  advcrtieeiuoiit. 

AppUeatione  m  favileJ  for  the  lirat  1-liiropeaii  I'rofemoanliip 
irii>»ies>  at  Mcvnit  College,  Northern  India.  Salary,  X-till)  per 
aniiuin  (^.'lO  MHiMtO'moite.v).  FArttcuUra  from  Prof.  \Vorthini|toni 
Mohmie,  Tarwloelc. 

On  \VcdiioMl4iy  Sotithaiuptoit  Town  Council  Hgrooil  li  appoint 
Mr.  II.  l\  Slrccl  ulio  Iwruiigli  ckftrical  oiigin««r)  to  tlie  position 
of  iiiaiia^er  uf  the  (.'orpomliun  tniiiiways,  in  addilion  Ui  his  present 
dnticH.  with  an  increase  of  salnrv  nf  £1.'il  p»  r  nnnmti  Ti  rxtn- 

wavH  <'<>uiiiiitli-c'  had  rfcoiiiiii.  inii  I  t)i(  i'.|i|i.>ii-inn  i il  Mr.  II.  1;. 
W'lhury,  deputy  iiiann^'4-r  of  Slii'lli<  ltl  i  oipunii  nm  Iihiu  a  iv  -,  n.'  n 
coiunicncins  salary  <>f  jC-'illO,  rising  lo  £11110  per  ininiMi 

Mr.  \V.  .1.  lto--i.'00<l  having  n-sigiicd  his  p«»iti  ii  i  li^iJunt 
eii^iincr  uii'l  lo:'"iiiotivi-  <tlipcrtiit<'iideiit  of  I'ort  Tall'  1  Mlnay  \ 
I  looks  I'd.,  Mr,  W.  t  Irm  ci'  h  \%  Ixs-ii  appoiiiled  <  ii  jii  .n  iud  Mr. 
\.  II.  lli-rt.  I  n-  ,i;i\ .  ,.iii.Ti:ii,  Mil.  1- 1  i-t  ilic.  liiip  111*  I'-  iViiin  April  I. 

l'udM>y  Cniimni  m-euiHi  a\ct  llHI  appiicationM  lor  the  |>OKitioii  o( 
reKidcnt  •  Icrtncnl  engineer,  and  the  Jilectririty  eommitlOP  hw 
mdcclcd  Mr.  11.  Iloiiton.  of  I'reKCOt. 

Mr.  .1.  liryden  Hmwn.  reaidmt  engineer  at  Chesliam  for  tho 
Knipire  Klccirio  I^tiht  &  Power  Co.,  luts  been  appointed  chief 
engineer  of  the  RuBiMth  *  Totoee  riucMco^  liwk*  ol  the  Elaelrio 
Supply  Cotpn. 

Mr.  U.  tStanley,  B.8e.  (Lona.),  BMOciata  of  Uoralwnl  Tentorani' 
l^hnical  College,  Iwb  been  choeen  jnnior  eMiatMit  in  tho  tbymn 
TK'piuiment.  vacant  owing  to  the  nppointiuent  of  Ur.  A.  J.  Marge  teen 
us  lertnrer  at  the  Ceiit>al  Tt  chiiical  t'ollege,  LondoHi  MM  .tho 
iiromotiona  whicii  have  rceiilted  fmiii  this  ajqiiointiiiont. 


Aberi^Wtlk— CfatMvtek  ElMltkdbr  Siiffly  Coipn.  bta*  oflimd 
to  dispoie  oir their  tindtttaking  to  tho  Gaanou. 

Aadetnr.-'Tho  Connoil  have  decided  to  Iniultr  their  eleetrie 
lighting  order  to  tho  gao  coaipany.  when  the  lattar  obtaine  paiiia* 
military  po\t'en. 

Argentina.— The  "Reriew  <rf  the  River  Plat«  "  tiie  Co* 
o)M'raiive  Telephone  Co.  oCRiwario  (of  which  Benlior  Pedra  Lofait, 
et  liirector  (ieneral  of  HMemphe,  ia  mananer)  haa  Iwen  teuioA 
and  will  ahortiy  invite  tendere  for  telegnqth  niMoriaL 

Bnm«-ia-FatMti.^At  the  requeet  of  tho  Lrio  of  Valnov 
Eetatee  Co.,  ibe  Coaneil  have  decided  to  revert  to  tbe  old  (nutu- 
mum  3eroaad)  ayetem  of  charging  for  electric  ciumbL 

Buhlll.— Ad  inqoiijr  wm  h«U  on  Wednoadnjr  into  Ibo  amKea' 
tioii  of  the  Council  for  pemnMion  to  bomir  £4,000  for  deetrie 
lighting  exten«tuii«. 

Bootle.— <.)ii  the  rccoiumondatiun  of  the  Kle«tric  Tower  and 
Lighting  coiiimitlea,  il  hai  been  decided  to  appbf  £1,000  fram  the 
profits  of  ilic  past  )tor'o  wocfcfaig  of  tho  eleetrloity  undertaking  in 
relief  of  tbo  rate*. 

BoatOB. — At  a  special  meeting  of  the  Council  livit  week  a  coiu- 
niunication  from  tii.  Lm  ul  <  iin  .  rnmi  >it  !!  >»rd  wiw  di»ciu*ed. 

The  boai<l  ^lal<'d  that  they  .vorr  run  ijiiislii  1  that  the  establishment  ot 
an  electric  iighliog  schemo  in  nccordanc  9  with  tbe  plana  aabmitted  wauld 
be  likely  to  beiaaadal^  aneaeatnl,  and  equeit  that  the  OotH^I  riioiM 
eonsnli  an  eieetifeal  engbiear  with  the  iSm  ot  getting  out  a  revlMd 
acbeme.  The  board  thought  tbe  Council  woold  be  eaviaed  to  recoo' 
aider  the  whole  matter 

Brighton.  -.\ I  the  luevting  of  the  Council  lait  week  tile  Light- 
ing cuuiinittcc's  minutes  contained  a  report  by  Ur.  Arthur  Wrvbl 
^nbsirii  t.  •!  in  .inr  la.t  isMio)  relating  to  the  protontpM^n oiftho 
NonilnMi  k  .'l.xini'itv  auppiy  eehcoic,  ood,  after  aMomoiam,  the 

lUiiiuUtt  were  adupK  i. 

The  CiuiiiM«N  or  m?  (  'mm-iiih  i  (Coum  ilbr  liiitt-Thompson)  then 
Inovi^d  that  Mr.  Anhur  WrigiU  bi  tiigagei  aa  oonsulting  eleetricil 
engineer  to  tbe  Corporation  for  six  yeari  from  April  l!i,  to  superintend  all 
proaent  and  future  capital  expenditure  in  connection  with  the  eteetficU 
unjfinaking  at  a  salary  of  £60«iipr  aji".  ira.  and  tliAthf  hv  pair)  a  farther 
.sunj  tn  any  year  of  the  taid  pcnuii  in  which  a  profit  L\L-?ciling  fi.uOO, 
after  payment  of  all  debt  charKe«,  intorcat  and  working  cipinscn  ii>  made, 
equal  to  a  per  cent,  oo  the  amountof  soeh  profit.  The  iirop  >.-<o.i  arraugd- 
miot  With  Mr.  Wright  waa  a  good  one.  ao4  it  would  be  nothing  short  ul 
a  aalwDiHy  to  di«enae  with  his  Mcelo« 
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Aid.  llErvF.s  eiprcssed  him^K  in  fkVMt  «t  hftviOR  a  fixed  naUry  ntlier 
thin  tbat  the  reumoerKtion  should  be  dapMndaOl  11(1711  the  profiU  of  (he 
t)nd«rtakini;. 

Aid.  i  iiifKN  saiil  that  to  a  larRf  extent  th»y  »v  if  in  '.lie  bnnd.°  of  Mr. 
Wrigli":  nilli  wlinni  thty  1  i.l  mRtJ"  »  vfrT  fiiSr.Vul  r.  .i.H.iniiliie  e-'tll.  -iii'iit. 

Cnimri^liir  l!.f .  m  ;:  n  1 .. .  i  lhat  .t  ^las  ifir  vitv  lpr-,1  itiirin  tin-  ci.tii 

iniit^P  eoiil<i  do,  and  it)i>0  nalil  Mr.  Wri)ibi  was  not  ver;  tiarticular  about 
th«  work.  But  for  his  gnat  interr-st  in  the  Houtbwick  ■nnwiM  Ovwwil'l 
not  be  able  to  rrtain  hi*  Mrrieee,  which,  iiowcver,  be  belt«TMl  wgald  liaw 
been  ounlinued  on  the  old  (anus  bat  for  the  auiniudvcr^luns  made  Ufioii 
him  in  the  Council. 

rctmcUiot  M'Ci.r  tx  locMav  BUy  giwt  <llitt«iiUi«a  il  thia  anannaunl 
v>ro  rif^rr.)  into.  H ftMHcallf  iMMtapMrtiMnhlp bclinailfr. wiiuM 
and  ;ht  Ciji poralion. 

Councillor  Sonk  thoaftht  the  aimniKWBt  altmd  «M,aBd  wnWi 
(ilaloly  (c«  varj  er«ai  ditluMtltiat  th«M. 

CaBoeillar  Buwt  Hid  tbat  Mr.  VVriitht  would  eonipI«ie  the  Soathwiok 
aebene  for  <90.<KIO  balow  fbe  £400,OUO  contempla(«cl.  Under  nrdinarf 
eircumsitane**  a  conAotting  engin<  r-r  wcul  t  rp«ive  5  per  cent  .  nnd  ihut 
WHuld  have  Im-anl  that  durinH  -k-''-  '^aits  they  wouM  have  p  uii 
Mr  Wright  £16,000  lorhU  Nrvicc*  iiutmd  o(  th«  £4,000  be  had  actually 
raaEtvadB   

Aid.  SnmAU,  im  Mirriaed  that  Mr.  Wright  abeoM  wiih  to  dlnolve 
thr  arrangement  which  be  had  ealered  tiito  with  the  Council  before  the 
building,  for  which  he  wb»  enliraly  rwponsible.  was  complete.  He 
thought  that  if  Mr.  Wright  used  Ua  0*a  diMiatiaa  b«  WOOld  l«al  in 
honour  bound  to  carry  that  out  and  BOt  aliavr  anyona  to  iMMlcta  WiUi 
that  crtMion  lA  hi*  own  niad, 

CMMlllor  BvTT-TnnM«oN,iR'n|ilr.  Mid  moat  «l  iha  rmhWm«Iw  bid 
•pokan  did  not  kiurar  Mr.  Wright.  H»  appealed  (« the  Ceniian  t«  have  a 
liUle  f.iith  in  the  Committep  and  pni;s  their  resolution.  Mr.  Wright  had 
■•teni  faith  in  L'n  child.  He  said  he  would  make  it  pay,  and  he  wa;; 
e<'rtainl.v  the  man  moat  likely  to  do  so.  The  committee  thercf  nrf.ih«n  _'lit 
the  tvrtnii  rrinii:itirn'lMl  Wit*  very  Kood  and  economical. 

Tl.i   iiTiiijrj.lmi  r.;  hnvinf  b«'i"n  <WnBlc<l,  the  ir«»oUllioB  v.ah  currK  il  iiv 

ChtUeDiiam.  — 'J  lu'  ruu-i  ;i^^ibtiuii  tUciru'iil  fin.-iiiiL!  Mr.  U.  J!. 
S,:.p<  ri  hii,  t.-ijliMi  il  l.i-i  ;!v-,i;.'Mri;;im  uwiu^'  t'j  ill-.'i- ;iltli. 

Ctacitor. — We  ga\e  brief  piutienlars  in  our  isane  of  March  HI  of 
the  iinaneial  reaolta  «f  the  electricity  tmdertaking  for  the  year  ended 
Mareh,  1805,  which  were  •oniewhnt  niiKkaiUng.  The  followinif 
deiaits  are  now  available  :— 

The  year's  income  was  £I7.12:i.  Working  <  xpenseii  amoanted  to 
t'T.liai,  interest  on  loans  to  fn,:il-.>,  -.inkii.L:  tnnd  Cn.yfl.  icavint!  1 
ptoOt  of  X'i.M'i-'l.  of  which  i' 1 .  It'  )  li'i-^  l-i'f['.  trins-l,  rif  J  lu  nsoi  w  in^ikmi.' 
thin  f ',1,704  ;  i"l,5"i5  h»s  U-eii  ttpi»la'.l  m  v.  ritm  ;  n:i  nl. mifte  ttores  ftii'l 
plant,  leaving  HOm  to  be  carried  forwarJ. 

OhriBtohoitdl  (New  Ztaland)  —  i  bt-  work  ui  lunvorniun  to  elec- 
tric traction  of  the  hor»«  and  steaui  traiiiMavs  in  thiit  city  is  bein^ 
carried  out  ibo  New  Zealand  Electric  Construction  Co.  The.v 
wara  offidoDjr  iakea  m-er  hy  (he  oompany  on  April  The  over- 
liaad  syateni,  with  poles  in  centre  of  rami,  baa  faeaa  adi^itad.  Some 
of  the  aluvp  cnrree  on  the  old  horse  liqea  are  It^Off  »Tiiiidad  by 
poctiana  of  tbe  lines  beins  entirely  relaidt  tk*  power  twoae  i» 
iitiurte  at  Unwood,  on  the  bocder  of  Um  oily.  «• 

Du4M.~At  Ifaa  Coonell  maatiitg  laat  «daltrl4  voted  for  RBd  14 
a^tainat  a  Sunday  tiMDway  aervicei.  The  Ijoii  PtvWat  then  gave 
hia  eaalinf  vote  agaiint. 

nectrlc  LocomotivM.  The  .Xtlaa  Car  A  Ufg.  Co.,  of  Clci-eland, 
Ohio.  r.s..\.,  write :— '•  We  are  corutantly  in  the  market  for  electric, 
oil  and  fcaaetuio  lnooiitoiiveA  for  handling  indoitrial  mibiaad  *  ur*. 
aho  luiniog  cniK,  RuugcH  -H),  -ii,  Hi>.  and  4tlin.t  and  of  from  2  i»  10 
tons'  ciipaeiiN.  We  „liiill  !),•  gliul  to  r<M-ei\c  cutalitjjue*.  prict-.-t, 
frniii  makers  of  lhe'>r'  marhinvH  in  the  I  nitcd  Kingdom. 

QectiicalOoatractora  Aaaoci«tioB.  A  Kencml  mct  tintt  of  iho 
London  sPLiton  of  this  .V^tuiciiitlon  will  take  place  to  day  il'rida.v) 
at  the  ItestAUiant  Frtiivoati,  < 'xford-slrpel,  London.  W.,  at  tt  p.ui. 
Tlieri>  will  be  11  iliMMiKsioii  on  "The  liest  Motk-of  rmtacllngCallMB," 
\rht(')i  wat<  ailjoiiniL'd  from  the  last  tiieitinf;. 

Blcctrictl  DrlT^ng  of  Tex;ils  Mdla.  The  wor  6l«il  spinning 
niilln  of  Thotu,is  Kuinlev  ,\;  Son»,  (•uiuoi'sal,  have  recently  been 
complctelv  i'i|aipped  with  t  lectiic  motors  and  the  whole  uiill  i^i  now 
dnveii  elt)ctricull,v.  Llcctiiciil  ener;;v  is  bein<;  purchn.seil  from  the 
YorlwihiTa  lilhi^rie  Power  (°<i.  Tlic  ad\anta$i:oa  of  eleeirio  drivini( 
ht  mill  wiOrk  an  beeouin);  *o  fully  iippreoiated  in  other  parte  of  the 
world  thnt  dovbtlaaa  Moeera.  liaraley'a  example  will  M  npidty 
fo]  lowed  by  other*  in  the  Ynfcahira  Power  Cc'i  dialricL  ' 

BmIiMI  MwaflMlittwi'  OmhIMm  1b  ilMiwr  If  w  an- 

nonneed  (bat  'i8  flrms  WtonieiTig  to  tite  Union  of  Klectrieal  Monti- 

factut<  i:i  ii-onipn.sin^'  over  2iiu  I'.iiropean  firwe)  reeently  tnet  in 
convention  at  .Munich,  and  ort^ftnUud  a  co-opwnttlve  aocioty  fa>  act 
for  till-  ineiuV  n  in  thi.'  piin'h:is«of  raw  uateriala  for  maauliietnr- 

m;?  pnrpof^L's. 

SxhtllMlliBg.— Kcdditcli  Council  have  anthoriaad  their  engineer. 
Mr.  B'cniiuian,  to  organiie  an  eleetrural  exhibition  to  be  held  in 

Kasiter  w^-tk 

The  cl.ctrinil  cxliibilioii  which  liii»  been  or/^ntiiscd  Ijv  the  Salis- 
biir.v  tilectric  Light  iinpply  Co.  was  held  at  ihe  County  !Hall,  SaUa-* 
b«i  ry I  Inat  vtevk.  There  wiia  a  good  attendance  ihrougli«nt  tlie  week. 


('\liibitiaii  Ii.-ti  ..r.Miii-^,  i   '-v  the  \Vinfli««l*r  KWlrie 

Lii,'lii  A.  I'lmei  Co.,  imd  mil  lit-  held  ni  the  tirst  week  in  May. 

Exffloatb.— Klectric  cnrrent  w«B  aTaibtUe  fijr  piirate  li|biia( 

fer  tile  first  time  on  .Monday. 

GlMgOV- — There  lina  been  u  re-iirrangeiiient  of  the  staft'  ol  the 
Traiitw.nvri  (Ippartnif  n;.  nnil  ■-•ertain  inrreases  of  satarie*  have  liccn 
l,'r;4ntt  ,1.  inrbi  lii.^'  tliuto!  .Mt.  I.  M  nc-kiiuii",M,  Initlir  sufx  rum  nlfnt. 
t'.'t:i!ii  I'UNIi.n  l'."<.'i<l.  Mr  Inliii  l'.  ii,'u«.  n  m pp  riHittKl  to  the  pj?t 
Ml  ••  iM  :  •  I  •        !.  •,    i"  iin  ini-re.u>i>  i.f  J  ! i  •  ,  f.'i  "lO. 

Holbora  aiid  Finsbury  Electrical  Bxliibition  -This  c\hil>ition. 
organised  by  the  i  ontMv  nf  I.uiulun  KIli  trie  Supply  Co., lcrminat*d 
ita  sncceaufnl  nm  on  \V«  din-«<iay  Inat,  week.  Tho  slmw  was  visiie-l 
by  nearly  f>0,000  persons.  The  amount  actnull\  receiied  f.it 
adiuiaaions  reached  about  iiiiUK  The  noiuber  of  visitors  on  lkt» 
tirat  day  «^  !1,80&,  and  m  tho  laai  day  4^1.  The  fawv  eibibiu 
tmne  tnneh  appradated,  and  aUbrded  conddcraUe  intereat  to  a  krge 
bodr  of  traders  and  others. 

HorBforth.— The  Council  have  applied  fur  an  eiit<-n*io»  <>f  12 
ir    :     I    I  lury  ont  the  tcrnif  of  their  pr^'  .  i-iun  il  nrJer,  IW1.S. 

Hongary.— At  a  recent  uiuuting  at  iindapest.  with  tbe  Minuttir 
of  Oonaaeirea  in  the  ehnir,  the  ooBditiona  of  imiinnaafam  with  regaid 
to  the  eleetrilieatioa  of  tba  tfatae  laigeit  loed  railwaya  aroond 
liiidapcst  were  laid  down,  one  oonditioD  being  that  the  oonvenian 
of  the  hncb  mentioned  mint  be  completed  within  fonr  year*.  The 
lines  are  : — Ijalippit.S/^nt  KnJre  (single  track,  lM-7  milesl.  KiiAs 
pehtCzinkoi.i  ui.  ii  lu  tniek,  2"i'-t  miles).  Itndapeat-Snroksiir  (xin^le 
track.  ll  'iniilesK  The  eo-,(  of  eleetciilcation  i*  eetimated  at  £«00^, 

The  municipality  of  Alxmv  ilinngaiy)  intenii  to  eTNtcleelijeity 
works  fi>r  lightinu  and  power, 

i  In  iinm:>  i|iaiity  of  ,Sikl'>8  (Ilungar.'-  I  int.  ivv-  |.  l  u  M  '  ioclricitv 
ui)rl»?.  tor  !-ii|ipl  '.  of  eiirronl  for  light  and  power  for  both  public  aud 
private  puri"  I  'elailed  apeeificationa  may  he  oblainad  fnm  the 
muuicipnl  auUiontus. 

It  is  lumimnccJ  that  adjudication  will  ebortly  take  plaeoattha 
Municipal  UtHcea,  Uurx,  on  tenden  for  the  eonatractioo  of  a  mnni- 
cipal  tramway  61km.  in  length,  tlw  vorke  heing  aadinatid  to  coat 
abont  m/XO. 

laqMrt.— The  ooHNiar  for  Caotral  London  (Dr.  Danfari  Thomaa) 

held  an  in<|ue«t  on  TdoadAy  Into  the  death  of  Bertram  M.  Co«Mer< 

fi««i»l,nnt  ensfineer,  who  was  killed  at  Islington  | London)  Klwlririii 
Wor),*  iin  f'ridfty  last. 

,l>  .iF>  u  ■,  an  f>rnji!oW  st  lli,-  w.irli<.  .-tntci!  !h*l  on  FiiJay  night 
■  iecra!;,',!  v.tiii  wh  '  In  cIiiit^;,'  i\t  the  tiriii-.  ^vcnt  int,,  Ihr  rr^tirier  nKim  at 
about  II  p.m., and  be  saw  bini  standing  on  a  rubber  mat  beior* a re«(iti«r 
using  a  key.  Be  left  the  room,  and  a  minute  after,  whea  he  Mtoraed, 
b«  aavMr.  Coxeter  lyinK  on  the  door  shaking  violeatly.  Ha  at  onea 
called  aailataiicc,  and  the  body  was  remoTcd  and  aftineill  iw^iialiim 
employed,  but  death  ensued  almost  immediately.  Whm  he  feond 
daoeised  he  had  hob)  of  the  haii'ltt  of  the  re«tilier 

Mr.  C.  H.  HiiioiNK,  electrical  i-ru  Hicri  said  aVmt  11  <m  I'riday  night 
he  went  to  the  station  to  relieve  dvccasvd,  who  bad  bwno  on  da^  sinc« 
So^deek.  He  found  deceased  lying  betwaM  Ifaa,  1  tai  >  IWIi^tni  0e 
got  hiai  away,  and.  with  others,  used  arlideial  reapfaetiDa.  A  BMdIoal 
man  was  called,  who  pronounced  life  e.Ktiiict.  He  thought  it  p»»it>ie 
that  the  oecurrcoee  wa»  due  to  doeeased  having  slippeKi,  and  in  patting 
out  his  b.mcl  to  sa^'  hinir<  If  fiB'i  got  in  conlicl  with  UMiif  metal  which 
was  cha  ^•.?J 

Ur.  |t.tce  stated  tliat  when  be  wa»  Mli«d  life  waa  extinct.  Un  uiaUikg 
a  aoat-mitea  eaaodnation  ha  tani  Ifahft  the  pataief  the  riaht  hand  wna 
bIMered.  and  there  were  Mitten  also  on  the  ^beat  and  en  the  abdomen. 

Theee  had  been  caused  by  electricity.  The  organs  were  all  hesttiiy.  I'^atti 
was  clearly  due  to  a  violent  shock 

Mr  A!iirR?  <1<t  i  An^iil'.inji  a::il  cHiff  electrical  engineer  t"  tlir- 
1  I'  Mini.'jl  -sid  arcmt,  li,  \\ ho  w A'^  i\  ninft  competent  rDginecr.  h^d 

UnKt)  cmploved  at  Ihe  Eden  Urove  station  for  eight  year*,  aii'i  he  had 
great  canfidenea  in  hin.  It  ww  laeat  diflienlt  h>  explain  »h.it  dil 
happen,  bnl  be  Miamed  that  deceated  wax  doing  aomethin);  to  On 
brushes.  Devrasctd  would  Uee  a  key  for  manipolating  tlie  work,  ailil  the 
bliater  on  tho  palm  of  Ibe  hand  showed,  he  thoitght,  tbat  he  di<l  not 
gra«p  the  handle  of  the  key  which  was  insulated,  and  thst  a  naddeo  flip 
of  the  hand  bntught  it  down  to  that  portion  that  vras  alive.  It  wa^  not 
posaible  to  have  tlia  whole  of  the  key  covered,  because  If  it  vti  U)  d'l  the 
opmUen  that  waa  ntoeaNury  it  wonid  haw  to  be  oooovcrad.  It  ww* 
poarible  (hat  deeaaaed  might  have  slipped,  or  that  a  lemponry  Iom  of 
mcmoiy  caused  bim  to  make  a  mistake  Deceased  wa"  f>^'!«'  s'ive  to  the 
danger:*  of  the  work,  whirh  he  would,  perhap>,  do  «v.  ral  ti-u-^  10  aday. 
Till*  .  iirTrrit  was  from  l,.i(IO  iw»  vn!t9.  Ijnlesa  he  i>lippe«l  or  hi- 
haiM  -lii>(i.,l  down  to  the  live  111,11  of  t.n:  Uiy.  tu  him  the  work  »oiiU 
not  be  dauj;rrou3.  It  bad  not  been  their  rule  to  use  glonts  at  thi;  partic  alar 
work  because  ih«  baodle  of  the  key  was  ioanlatsd.  bat  be  h.%<i  i^-'  ^■^mit, 
eiter  this  accident,  tbat  had  gtotree  been  n*ti  the  aadd^ni  »M-.iIil  not 
have  ocearrcd.  He  should  in  fntnre  «<-<•  tha«,  ti  prevent  the  hand  »li«' 
ping  to  the  live  portion,  an  ebtiiiifl  di-c  should  b  .I'tii-hedlo  thehandle, 
which  would  hf  made  In-  :  tha  it  would  bs  a  kind  of  shield-  He 
EMitiilo*'!  !lic  k,  y  ,i(tervi.iT,l:  ivn:l  1  luod  thai  it  was  not  broken. 

In  Bn!,wer  lo  li.M.  KltcUical  lnK])«c(or  of  Faetorief  (Mr.  fl.  Soo'.t 
liamH,  Mr.  liay  said  the  key  that  waa  iMii  waa  one  that  ha>l  alwin  beill 
consldcnd  the  proper  key  to  use,  and  it  waa  made  »u<cially  for  lha  par- 
pose.  It  waa  not  Mtom  thooRht  aeeeiMiy  to  uxe  glore*.  Olovea  weiw 
need  when  high  lenriaa  wtt  emptegmL 
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The  Can.  \  >  i  .ti<l  li-  lock  it  :UAt  nitnccs  wM  of  opinion  (tiat  tbi«  vat 
par»l;  an  a«!cid«ni.  1  i.v  moik  h;id  bMn  done  thouwrnli  of  times  with- 
out teciJenl.  It  seemed  that  ther<>  naj  no  donbt  the  accident  took 
pliice  wli)'n  d<>c<>n«ed  nan  attrndint;  to  the  bnuhe.)  of  the  rertiAer,  and 
owinK  to  hii4  h«ii  1  >1i|<|)in  '  Thix  »'««  (he  tinit  d(Sth  f ram  M  «lMMe 
fhwk  thiit  hikd  I .  r  irri  ii  nl  i)u!  wnrkt. 

The  j'lry  ret  '-i'  1  a  vrnlicl  of  Acridi'ntil  Death 

landiog  Bights.  1  /  <>  "  I^mlon  Gazette  "  far  FriilAV  laat  con- 
tains mi  iuiiiuiiai.'eiu<-ui  that  the  Direct  l°niu»l  Stato*  Cable  Co.  haa 
npplir-il  to  the  Hoiirtl  of  Trade  for  a  renewal  o(  tlie  licence  gmnteii 
iIk'  Hoard  to  tlio  prejeces^iors  of  the  ooni(iany  on  Aug.  lU,  IH74, 
to  lay  anil  inaintain  on  the  forenhore  and  bed  of  BallintkeJliga  Hay, 
Co.  Kerr^ ,  a  cable  to  ilalitax.  Nova  Scolm.  Objectiun*  to  Uie  Board 
by  M«,v  4.< 

TticAlay'N  "l.«n4on  0«e«U«"  coiiUins  «  noti««  lh«l  the  Oreat 

North  1  111  Tfli  yiuph  <'<i.,  hftv«-  npplii'il  lo  ill"  liiUid  iif  Tradr  for  a 
rait'Witl  i>r  tlx-  oonipuiiv  's  ttvo  lii-i'iii'i'si  for  iiiKintMUiin!;  and  luin^ 
IVO  MtgrApli  nthl<'>  from  Swt  ili'n  tii  Ne\rl>i^'i;ni,  Nurthonilierland. 
OlyMliam  by  May  K. 

Laytoa.— An  iiM|uiry  wm  beld  hun  teeeniXy  into  thp  aaplinlion 
•>r  ihr  Cuunefl  for  pmitMion  lo  iMrtow  t^fidi  tor  skelne  1l|{htinK 
('\l(tnaionii, 

TheCi.BUK  (Mr.It.  Vinonii  /ne  particiiUri  >if  Hu  .ml  Uniluijj  tnntu.iVe. 
The  I.v-ii'Ki-ruB  (Mr.  BickmOl  i  atk«d  if  tins  borouKh  electrical  en^deer 
roiiid  di>>tlD(itMi  Mtmm  the  caUe  teqahad  Iw  paUis  and  nnnale  itiart 

Hfjliling. 

Mr.  I'.  ilAiiutx  Lkwir  said  he  mnld  not  do  that.  T!:nUd6e  lajfnR  the 
cab'e  in  the  Ktieeti,  pail  of  the  money  was  rt'-piirtd  for  «loek  par^ioxrs 

Svo  that  H  II  eonminer  maHl«'<l  hi>  limi»i-  fnisni-,  I.-,"  tV.i«y  woiiH  hii'  i.  lUc 
vx'Mf  cil'le  ill  Ivui.l 

Till-  Issi'i  i  T  iR  iiaiil  till  liort'rnnicnt  I'nutii  ha<i  au  tiiipi«i^ii>u 

that  ia  the  «aee  ol  etrei't  lii;htinK  daoMe  light  w.i4  more  custly  than 
incMidtwscnt  eas  lamp^  Leyton  wa«  la  a  ptciiliur  puiitloD,  a«  there 
were  many  <ilreoli  of  ^mall  hou^s,  in  whicn  electricity  would  nut  be 
u»ed  by  private  eonnutuer.'. 

Mr  I.tnix :  We  dn  not  p;opoMi  to  nse  the  JL'f.OOO  solely  tor  lighting 
the  gtn-«i9  The  applioation  for  £5.U0O  vai  for  the  Council  to  be  in  a 
poaitioD  to  supply  vonMimerii  on  doiuand.  1,000  out  of  l/iOO  8tnwt  laotps 
weienowUihted  by  elacuicity.  Thialaanwoold  hut tbe«  abeaiMBKntht. 

Mr.  VtNfaNT  expiatiKd  that  the  Coimeil  w«t*  andcr  an  ahligalini  (» 
mipply  eonsuuiera  witli  eleetricity. 

L<«]itSitUwa7  Order.— Th(  Hoard  of  Trade  baveeonflnnod  tin 
Portsmouth  and  Ua^vUqK  laland  Li||ht  R«lw»y  Order,  JWft,  antha- 
riiiiig  tiu!  eanelnutioa  of  a  Uicht  railway  in  nKtanomJ)  and  Haraat. 

lowltm  Oonnty  Oonacll.— At  Tuesday's  meeting  it  waanaolired 

to  exp(>nd  ^^O.OIIO  on  the  rDinoval,  lowering  or  divention  ot  inaina, 
pipes,  wiren,  Ac  ,  re>|iiired  in  the  reconsitnirtion  of  tin-  trainwayit 
Ifora  Wf  stniinstfr  llrid^'p  and  St.  (!eor)»< 's-ciirns.  ,\\'. 

Suith  y.  it  M  'l,'"  Ih"  Hit'hTVdV'^  rnmmilii  ^ti^jmitt*^  for  the 
t'ouiVL'il's  4  ii:^  ..liTiilioii  thr  i>r. i:-j'.l  uro]-,  of  un  aur''LMufnt  svjlli  tii** 
KortJi  Metropolitan  I  mmwav'"  Co.,  for  the  aoiaLiition  by  the  Cumicil,  on 
April  1 ,  (prior  to  (he  tenataaUon  of  the.  leaee  in  lilt),  «f  the  oom- 
pany'e  ind-rMt  io  the  Knca.  The  ttrna  wider  «Al«h  llie  company  are 
prepait'd  to  surrender  the  lease  are,  pnyment  to  the  aL>mpany  of  £r,!0,000 
ID  respect  o(  profits,  compensation  to  directors  and  ofliiniilii,  and  the  pur- 
chaM!  ot  certain  leasehold  properties,  oflice  furnilurr,  and  Hitineh.  Ao. ; 
the  Council  to  take  over  all  the  trade  contract:*  lusdtr  by  the  cut^ipaii^  iu 
the  ordinary  course  of  business.  The  rompnny  is  (»  afford  the  CuuiumI 
faiilitiM  before  the  appointed  date  of  purchase  to  enable  thOKCOmtruC' 
tiOB  of  oeilain  geotions  ol  the  tnmways  for  electric  traHfeo.  The  oom- 
paiiyV  rrr^lni^  'i.'il..  li(w?.:"i,  hatniwBi,  plant  timfliincrv,  .vi-  ,  which  ^IikII 
be  suital;'lf  I'l  iiiiii  ti.-tii  liy  the  Mmjiuriy  fi.r  tin-  ]j'lr(io*i'  uf  Ihr  unJir 
taking,  i^  to  iw  taken  ovi-f  at  a  Naluation  »«  p«rt  of  a  gottig  concti  ii  m 
the  uaaiier  provided  by  clause  :il  nf  the  lease,  the  forage  aod  k«I!>ihI 
■lock  lo  be  tikkcn  at  cost  prices,  and  "  a  Hum  equal  to  four  limes  4  per 
cent,  of  Uie  difference  between  fuch  valuatou  and  i^!<l4..?H4;  is  to  be 
deducted  fi»ra.  or  added  to,  the  amount  to  be  p«id  for  protlb,  Ai., 
in  ordifr  to  ndjusst  the  oalculftticiis  cu  wiii.Ii  itic  value  ct  tin  yi-o 
fits  has  bri-n  axscsstil.*'  Tli"  cmnriiilioe  hi.u  ni  consiili-ialiSi- 
length  the  iiuancial  b«aiiu4{s  of  the  proposals,  and  estintal«  that 
the  aniioal  mPaaB*  xoa  on  tha  tiaHwaya  thiu  ac<iuirfd  might  b« 
eipeoled  to  readli  tl,OM.00O  miles,  and  that  Ihr  profit  on  working 
ai  '>d.  per  car-mile  would  aiuouot  to  £t:tH,lJ0O  a  year.  If  proviaioo 
for  reiiewaU  be  made  at  tlia  rate  of  Id.  per  car- mile  l>>T,<iOO  would  have 
t.;  1..  i1m)u,  tcl  fr<tm  tbr  i-.tlnint.-l  prvHt,  l<-ttving  a  )jal>ifiPt>  nf  jESStl.^OO. 
r^i.  .ipprt  \ ]ir.nte  ;cH  iirid  r.  ■.lajiin'iil  charRts  r  lip  r.iAdr  would 
arnouiK  lo  il'J'-'J.SOO,  leaving  a  balance  of  £'.»7,U(I0.  Tbese  figures 
rxelnde  street  wide  Dings,  althoaah  addltieaol  nidmiagl  an  pedpoaed  to 
111  carried  oot  in  oomieotion  viiii  the  reo0DctraoHoii  of  the  tmrow^;.  r 
'i'heae  widenings  are  estimated  to  cost  abotit  £!HK),0O0,  bat  will  partly  be 
in  exteniiion  ot  improvement  tchemcK  already  iu  band.  The  adoption  of 
C;ini!'iit  tni»'i.->n  on  Ihf.  -A-hn^f  nf  thr  liins  fcciiiliiiue  tl;.-  cnmmillt.O 
wriilij  inviilvi  n.liliin.niil  i\»pi'.nl  i ip-nditure  ni  atioul  llTd.iiOO.  aHJiiiR 
to  •.lit  uimual  capital  charges  on  (tie  cost  ol  twoonstruetion  a  sum  ot 
about  i'3-2,m  In  oonaidariiig  the  qoeetiOD,  bomrer.  of  tha  eatm  tot 
cost  of  adopting  the  eondnii  qrstem  throni(b«itit,  regard  sHouId  be  had  to 
the  advajitapr-B  of  R.lof>t!!^K  *  unltonn  system  ot  traction  on  the  whole  of 
the  linee.  1  in  -i-  mny  vni  to  include  an  inereaac  ol  nn  ipis  o»*r  those 
oblaiualde  in  ibc  oace  of  a  mixed  system,  caofteil  iiiiwnly  l>y  ihi-  iN-onnmy 
of  working  tramways  on  one  system  only,  s^  w  K  ii>i  I;  the  rapiii.ti  Jl 
the  services  and  the  greater  ooniiotl  afforded  to  paiseocers.  Tha  com- 
mttto  pntet  eat  that  it  the  Uai*  wees  net  aoi|niitd  tha-Ooaooil  wauU. 


immediately  upon  the  terminal. on  itH-ri' ;1,  tiuf  n.  ].:;  li)r  i:ir  rrionstjuc- 
tioD  ot  the  tramways,  aud  the  sanie  iotms  uudcr  the  biad  of  dis- 
organisation of  traffic  as  will  occur  with  reconstruction  at  the  present 
time  would  bold  good  then.  Ity  immediate  aequisitioo,  however,  the 
Council  BMr.ri-d  Ihi-  mWi'lmml  prfifil.-t  nu  el.-cirk'nl  w-  tkiii^'  C  iVi'viiip  a 
period  of  fi>iir  jeurs,  ;\ii-:l  :il..o  llir-  i-c  >n:nny  n(  wnrkini:  iit  lli-'  (irt^n  ^ -cli 
Ueneralin/  i^tstinn  ri-^nltitiK  frum  tln!  ;i>liiili(>n  \.o  the  p-i  vor  IcWMi  at  the 
staii'in.— I >i!i  u.;;oi!  on  tlic  pit  po^al-  wi^  p.;'5tp.L>ncil. 

LouUl  Oil  Wudneitda.v  the  Council  adopted  an  clcclrio  lixblinx 
scheme  prepared  by  Maian.  w.^^iotitit    Dykaa.  and  oatiniatod'  to 

oo«l  il.S.OlO, 

MACcleafield  -  Tlii>  li  .iinldf  Trade  notify  that  unlc in  the  Council 
carr',  out  th'  ir  proviHiuiiiU  i  ltt  tric  )ightin<;  order  bv  i\tv  end  of 
190.i  it  n       I  I .  ol,^.!. 

Milan  Exhlbltioa.— iiif  tender  of  lh<'  (' oiiitHiO  per  la  Ti'iuiuiie 
KlettricA,  Hr.  <>.  Fini^i,  Milan,  ha^  been  accepu-.]  ).>r  the  eonetme- 
tion  of  the  bigh-teuaiaii  aingk-  pliaaie  rlcctnc  rjttUvay  wllich  is  to 
cunueet  tha  two  loealttieB  af  this  aiUbition  i  farco-Piaiiica  d'AnnlK 
On  thie  eleveied  donUe-track  line,  1.60ih  ds.  lonff.  four  trains  will 
rut>.  I  ;!rli  r:t;iable  of  cArrying  '2(10  passonifi' i'h,  and  made  tip  of  fiuir 
rni'^  I  jnijjpLid  on  the  multiple  Hingle'plia.-ie  I'lnr-i  syalSlll.  Tlio  cars 
will  havu  lioth  naedwoieal  and  electHoal  braking  amantna.  Tho 
luachinerjr  will  ho  hnilt  at  tha  wwka  of  Gadda,  JMoselii  *  Flmd, 
Milan. 

Motliarwoll. — Kxten«ion«  of  the  electric  lichtinj;  plant  and 

nwin<i,  »»fiiiinat»«l  to  ro«t  i't'^-'iOO,  hnvf  hfPn  a'ltliori'teil,  ApfiUea- 

tioll  lliis  lic.-ll  UVMW   for  s.iliiiiliili   tc;   linir'nv  IJiJI-ll)  tO  eOVOr  thlS 

iiiiuiiuit  :i;ui  [o  UK'tX  tlio  i-ofil  lif  fiiiiiici'  f\tr-^nsiim,t. 

NewCMtle-oa  Tyne. — To  iiitr  .ilur.-  the  new  tniiir^  V  ^  iiiana"er 

\ld.  and  .Mrs.  .t.H.  Kills) 
ent<  itiiiiiLil  -.11  i1h>  (\trii  1  li:ui|,'f  :ir.il  T  'Wn  Hall  on  W  tHlncsday 
hikI  iliuiiiday  t:i,caaiit{d  i.he  traitiWiiVii  ataii.  The  Tramways  cum- 
tnittee  employ  about  1,100  perRons. 

The  Mtvon~iiaid  thoy  had  pamd  through  a  period  of  UBeiMf  and 
nnxirtr,  bat  thejr  were  determined  that,  if  pos*iblc,  their  tramway  enter- 
priMi  iboaM  be  a  saecesi.  He  thanked  the  employs  for  their  support, 
lie  had  much  pleworv  in  inlvo.lujinp  Mr  lUtt^n,  their  new  roana^r,  who 
came  to  Nw.^tustlp  on  Tyiie  mill  a  rt'piiMiioa  and  a  deterniiniiloin  to 
work.  He  would  deal  lioavsUy  and  fairly  by  the  men,  and  anyone  of  the 
«Bpl0j4l  who  thought  be  was  suflering  from  th<;  slighteat  injmtiea  would 
have  aoeew  to  die  manager,  and  through  the  manager  to  the  eommlttee. 

Mr.  HtrroN  said  be  wua  very  grateful  lor  the  coraial  welcome  they  had 
given  him  to  Newoastle.  They  were  fortnnate  in  having  tha  Mayor  a.^ 
chairman  of  tl:r-  Transwsy*  eonrimitte*.  They  fhnjld  b.'  tjniti»d  ihelr 
efTorta  to  iiinkt'  tin*  trnnnv;vj  *a  ^■i:'C<*-'f«  tvnd  ti  rif.lit  t.i  tiic  nty  I'li-  t 
eoBsitU'ruli'in  wi.uld  ever  ti'-  gi\rn  t-  llir  welfare  ol  tb«  liwa  Mid  ul  llie 
enipl      '         II  i-tt  I  V     th  the  conditions  of  the  undertaking. 

FaddmttoB  Electricity  Exhibition.  Tlii» exhibition  (oigimi^ed 
by  the  Metrupolitnn  ICIectric  Kupply  Co.)  waa  elosed  on  SatUtday 
ev eniiiu  hut,  ha%-ing  proved  n  great  eneeen.  An  aTemge  attendance 
of  over  fl,Otlu  vieiton  per  day  was  oecured.  To  celebrate  the  holding 
of  this  Huoo-Ksfbl  iMw  of  electrical  plant,  apparato*  and  acceaaoriMi 
Mr.  .1.  C.  l'aj,*e,  the  .Metropolitan  Company's  n'preso-ntativo,  tviie 
prsfiented  by  the  exliibitors  with  a  baodeoBM  silNur  cigni  lox  in 
recognition  of  liiaaarTioce.  ItwasgeaatallyafrMdtliattbaananga- 
iiient  of  tha  disiday  at  tha  Qoeaa'a-raad  Batha  waa  botb  artistic  and 
coinpitct. 

Par4.— Some  time  a^o  it  wm  decided  to  convert  tlio  animal- 
drawn  tmuiwavrt  lif  ihi*  rity  tn  eWlric  linoH.  atnl  an  1'.(>.f.'!i»h  HviiiU- 
cat*  pun' I  luw  1 1  till  iii\  ^^^fll<•lu  f.  1  tljiH  [MitpoM;!.  Mi-sr?,  Moller  \ 
Co.,  New  Dniait  .-ilt^t^t  iioiM,  liuiidon,  l-..t .,  ait;  .-i^jeias  for  this 
vndic^ite.  and  Mr.  Moller  (it  is  atated  by  an  American  ccintemporary) 
i.t  now  in  Ixtndon  in  oonnectioii  with  tii«  businesii  of  tlie  ity  imicAte. 

Partick,  I  .\ii'iH:oi'.sof  the  elmtiu'  ji^'litm^-  plant  ondmalnaaM 
to  bv  ciuricil  out  at  an  eeliutated  cost  of  abont  i;'J,(JOU. 

Uo  Monday  Uie  cbaanMB  «l  tha  filsauio  laighiing  conunitteo  {K^' 
Provoet  Wood)  eald  there  had  bcaa  an  inetsaie  ot  neerly  80  per  cent,  in 
the  demand  for  electric  carrent,  and  It  wax  abaolately  nese.i.'tary  they 
should  have  additional  plant. 

PeraOBal. — Mr.  F.  \.  tilover  (managing  dirt'clor  of  V.  A.  (ilover 
&  Co.  (Ltd.)  is  to  be  married  on  '20th  iiist.  The  wholt>  of  the  stall' 
and  employes  of  the  firm  will  have  a  holiday  on  that  day,  and  Uio 
uftices  and  wotlia  at  Vlae-atreat,  Clarkanwall,  Loodon,  E.C.i  wiU  bo 

cloepd. 

Mf.  Al.'n.l  .J:ir.;y  hhriTinr  of  Fnink  SutCT  It  Co.,  Ltd.)  VtHM 

mariK-'il  in  Vitiimi  in-t  Siniiliiy. 

FroTislonal  Order  Revocation    U  l  such  (Corporation)  Rlac- 

tric  Lightinir  Onh'r,  I'.HiJ.  Iin--i  I  ■   ii  ri  voi;i'd. 
Bel^ate.  -Apphcat.on  iiiv-s  ii.'.Mi  iiiada  tor  aanction  to  honoaf 

it.LKXl  Kir  fliHirir  lii^iiliiif;  <'\t>-iis:,iiin, 

Bt.  P&nciaa  l London i-  i'ln-  l  ihiul-iI  Imv,'  iln-iiiiil  to  inerea!i« 
the  »(tJikry  ui  the  borough  ei«^ctrica)  eit^nei-r  (.Mr.  Sydney  W, 
linyiieK}  to  i.'l,f)0O  per  annain.  Several  menibers  of  the  Council  spoke 
in  highly  culoRialic  t«rn)»  of  the  iM>r\-icei«  reiiderod  by  Mr.  Uaynes. 

Sonttaaad.-'  An  mtiniry  wai.  Iidil  iu'ri-  l.\!)t  week  into  tho 
Council's  a{>pliootion  for  permi««.on  to  borrow  t'lO/XX)  for  a  dust 
doctmelor. 
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SputiahTisDch  Wat«r  Powar  Scheme.— A  Fniieh  contjMny 

is  no!CA«  t,i«!Ti^  nitli  l!iiTi  l.m;t  >!nnidpalilv  for  n  rurif<-(i»ion  for  per- 
hii«  II  I  I  ir  iir-[i-.i  l  fr  III  ilii  1»  p  trtmeni  of  tlip  Arirfji- (rnuio.-)  l<> 
}inrct-ioiij»  -iniiR'  4ii.i>(tu  H  I  .  .1  1  I- ctrical  piierjjy,  lU'rived  from  iho 
UiittT  pownr  avniliibl*-  cm  ::ir  otlipr  side  of  the  Fn'iicli  fronlicr. 
Supply  ill  !!arccU>im  is  Ui  i.inuii;i  Itoinl  puUic  ligliting,  private  and 
iridust: i  s, 

Stoutpoii,  It^itcpaveni  rf<x-iitl,v  poliiioned  tlic  Conneil  tu  con- 
&ider  the  <|Up»tion  of  elet'trlcity  »iippl,\.  or  lo  induce  a  company  to 
obtain  a  pros  iaiunut  onUr.  Tlie  (Jcncrul  I'lirposc^  coiiiiiiitloe  have 
Wn  aslved  l»  n  rt, 

Tednical  Borwta.— Wb  liiaru  Ui<u  a  buroau  has  bct-'n  furaik-d  ut 
FriiMe'eCluuuhen,  John  Daltan>itnet,  Maaoheiter,  for  the  putfote 
of  lending  mtl  teehntal  liofdui  of  iD  deicriptiaae  to  oaiuitl  cnb- 
■eriben.  It  is  atetcd  that  Ute  burera  vitt  enaeaTonr  to  war  enry 
linincli  of  enipneering,  murTcjTOff,  arehitmure,  qutuititie>t  Mnitnry 
■cicnpfl,  uhI  the  Um  in  relitlion  to  pnblic  health  and  property. 

V*l«pliMie  OMuMaicfttlMi  with  MoThiR  Tniiu.— So»i>^  two 
Venn  ago  expevinu-uiK  uiro  cmrried  oni  by  M,  Contnnt.  depnty  for 
Ivry,  Mtweon  Cliatcaii  da  Lofr  end  Cfa4teu-Lo-ViUli^  •|l'*ranc<>) 
for  iiiaiiiluiiiiiig  uOciilionic  rotiintiiniciitioii  br'tvu-oi  lrnin<i  in  motion. 
1 1  is  Mtiitrd  tliiit  .M.  Ctnitiiiit  iiiM'Mds  n  privlini:  IIk.ic  cvprrimciilii 
lliix  yiMir,  i«iid  will  imk  tin-  I'iciich  iiLivcrrunciil  to  rrmUT  liiiii 
siilwtnnliikl  bolp. 

ThornhiU  (Torkill.  -The  Yorkshire  lllcrtric  I'ownr  Co.  rto  tilly 
olViTcd  to  nisl:d  KM)  'JO  c.p.  incundewciit  on  HO  poBtn  (the 

lninp<4  to  bp  tixi^d  on  ihi'  tiolli^v  pobM  (or  n  chjirgo  of  I'l'M  per 
unnnni.    Thv  riiiii(  !iii\  In'. .  I  i .  i  -i-nki'd  to  pn-rt  two  tii  il  l:i!n(  s 

TreepsssiDg  on  Electric  Bailways.  Tli<-  l.-iitcishir*^  .y  Vork. 
.sliiro  KuiliMn  <  n.  :ii  -.igoroiiHly  procccdinj;  ii!;«iii«l  pt-rson!!  who 
rrosi*  tluir  <  lrtlt It  iitilu.tys  .-it  0lb<-r  lliiin  ap|>iiiiil<'il  pbiri-s.  I.nvt 
wi'rk  Ihri  i'  yi.iitliH  wvir  iiiird  ^i^n.  ami  costs  lor  trc»pAMiinK  and  tb<>' 
ii):)(;i!(trat<'K  tnliriiiitud  thiit  f'llurc  caws  nf  a  siijiilKr  chnmrtcr  Would 
Ik-  f  \ .    ! ill  .iI;  v. 

W&ndswortb  i  London).— Subject  to  thk.'  iim>rtion  ol  a  ckuM' 
limiting  the  bnildiuK  line  of  tho  ImiA  of  the  Conntji'  of  London 
Eleotiie  Supply  Co '»  new  itiition  nt  Wnndnrarth  C»ok«  tlw  Coancil'» 
oppoiitioo  to  the  oompaDy'e  Mil  in  Ptriiftnunl  villi  we  nndcntand, 
M  withdnwa. 

Willefldn.— An  Meonnlliir  £1,949.  fie.M.  for  turn-ta  »i)pp1i<d 
in  bulk  by  thf  North  Melrapo9>tan  Electric  I'owcr  Supply  Co  to 
M  ircli  SI  \v«»  )i  i^Nid  for  puyincnt  by  IIk  Conneil  on  T>ii  «luy  . 

IthaF  be<>n  derided  lr>  rhA>K«  a  ll:tt  iut<'  of  1{  I  per  unit  fur  pow«r  pro 
\\<ieA  <(upplr  lie  autoDiatically  nwilchi'd  nfT  at  ilii^U  ,  n  i'-  nti»  nl  l}d. 
pi^r  nnit  i%  (<>  a|>]>ly  when-  power  i?  a'ailalilo  cnntinu  i:  !■  .\  wale  of 
chargv*  is  to  be  (raninl  for  lar^e  fowcr  uwra.  undi  r  which  tb«  price  will 
mry  both  witb  the  loed-ieelor  of  denaad  and  the  total  number  of  anits 
coaramed. 

Sanction  b»i  bvea  received  to  a  loan  of  £3,000  for  parchasc  of  ''Icctri: 
motors. 

The  resident  eleelriual  «nKin<^«r  is  to  ascertuin  wbetbtr  Itwn)  ii  an; 
ilcmtnd  in  the  di:«trict  for  motors  on  the  bire-pvcchaii  lyettin,  end  ti 
frnme  a  scale  of  charges  in  connection  tlieienitb 

Main  extensions,  to  cost  £:l.'i'.l  lO-i.,  have  been  ..<U)Ctioiied. 

Woodford.  —The  Conneil  havf-  dci-id4'd  to  apply  for  a  provibional 

Wcrktaooao  Lighting.  -  i:c««;utl>  Uauiiucriuiiiili  ( Luixluo)  i^utr- 
diano  proviaionall^  aceepkd  a  tender  «t  £7^1  for  wiring  and  fitting 
np  the  new  wwlthoniio.  Tito  Local  Oovemtaetit  Board  have  notified 

iIk'  Hoard  ilmt  tlx  v  Uaw  lio  nadvlMd  that  tiir  work  should fcodonc 
lit  u  innch  li  !.^  ei>M,  i'xp<'riiilty  hating  rc/ard  to  the  approximate 
reduction*  in  llu-  ninountsof  lender*  received,  though  not  accepted, 
by  the  (lUnrdinn!*. 

The  Ci.r.RK  .■^ald  he  had  »l*o  r>H:eivcd  a  Itlter  from  the  cnntuUinK  cnRi 
nrer.  who  niUk'esU-d  that  by  the  adoption  of  hi«  origioid  plan  £1 ,00(i  c  riKl 
ba  K»ved  in  the  cost  ol  tratufonners.  The  engineer  had  had  an  interview 
tnlli  the  IaO.B.  MpmMilatfTC,«ad  he  had  no  donH  tint  it  Wendaetion 
were  node  the  Board  wonM  aaiietlon  the  Immediate  fommeacemant  o( 
the  work 

Mr  JoNKK  urged  that  it  was  the  duty  of  the  Board  to  have  aeo«pted  the 
]ow>>-t  i-nd'-r  at  lir^tt.  If  this  oaiiri>e  had  been  (uMuwed  none  of  their 
pr«  1  Ml',  iiii  itili'  would  hftvr  arisen. 

Football.  -'I'lie  return  nintch  bctwom  tianis  reprcjtenting  the 
Wittun  works  of  tin-  Ocnerul  Klectric  Co.  nnd  the  ItoUutMin  KIcc- 
trio  Lamp  workc.  uns  pbu^d  on  S  aturday  Ht  AVittnn.  r(  sullmj;  in  « 
virturv  for  the  liunic  club  by  three  (foals  lo  none.  After  thi'  inittcli 
Witton  Club  i  tit<  rtauied  thi  visjlois  iil  <hnnei'.  wlu  ii  tin:  tttast*  of 
tlte  ftobertnan  Kootbail  Club  "  niid  the  "  Wittoii  Wvrks  Football 
Club  were  |iroDi>4ed  by  tlipir  prc«identK,  Mr.  C.  Wilson  and  Mr. 
llailing.  A  «iiKwini{  ccmcert  followed, 

DiaavM.'-The  third  nnonal  dinner  of  die  Northauipton  liwtiinto 
Btadcnta  wae  lield  on  tlio  Otk  inat.  The  chair  waa  occupied  by 
Mr.  O.  Van  Vcatrant,  and  ttraoog  otben  of  the  etaff  preBeut  were 
I'rinripiil  It.  Mullinenx  Wahiislrv,  P.S.-,.  Dc,  C.  V.  Drvs-inle  iind 
Mr.  (  .  F..  Lanird. 

TIk-  iinnuni  dinner  of  the  .iihletic  dub  and  fjuployi't  of  Croydon 
Tranmiiy*  <b'p:irlni<-nt  look  place  on  I'ridav  bint. 

The  k'VDend  manager  (Mr.  T.  U.  Uood^)  o«copied  the  eheir,  and 


among  the  viiitorn  were  Mr.  Ja-  I  lmjh  hire,  chaimuin  of  I'-i  Tr  i^n 
company,  Mr.  U.  B.  Harria,  engineer,  Mr.  C.  t>.  Foftci,  auperioletiilent, 
and  a  namber  o(  the  hmngh  eflieMi.  The  priiee  wew  pMMnlai  If 
Mr.  l)»vong|iirp. 

Mr.  <rooin  En  said  that  in  the  pnst  year  (be  wa^  of  the  deparlDMBt 
umoonted  to  £30,000,  the  rental  paid  to  corpotmtion  was  £15,101,  cost  el 
cuitent  wae  4ei8,m.  and  lalee  and  tanee  «ane  to  il3,isn.  The  poptdatiea 
o(  Oiaiydon  wae'caniedMll  llmai. 


TRADE  NOTES  AND  NOTICES. 


"TITF  "l.rCTwrriAN"  F!.FCTRICAL  TRADES' 
DiRLCTORY  A.ND  HrJ-^DBOOK.-Thc  Edftkm 
cf  the  Big  Blue  Beok  is  now  Kidy.  price  I5s.,  or  post  Iru  in 
ihf  United  Kingdom,  ISi.  '♦d.  Tlit  new  volume  bnng»  J 
(real  mm  ol  stjtlistical  ind  trchnic^I  di\»  Ihoroughly  up  to 
date  (to  Feb.  22,  and  'be  Directorial  [iivisicm  of  the  new 
volume  has  been  corrected  up  to  February  Illh,  Wi.  All 
brancho  ol  Electrical  Engineering  and  Industry  arc  iullv 
treated,  and  Electro -Kinancia!  mailers  have  received  evrry 
attcotioo  in  th«  new  volume,  which  aggregates  more  than 
2/XX>  pages.  II  pouibie,  the  l>ircc10T>-  Division  is  more 
complete  and  accurate  than  in  previout  iwurs.  All  mere 
list*  oi  memben  of  tocktie*  attd  inttitutioos  are  excludefl, 
at  quite  unreliable  (or  Tradm'  purpoaea.  The  number  ol 
lute  theet  Tablo,  dec.  ha*  been  incicaicd,  and  the  tW5 
Edition  of  thi*  indiipcnaabic]  work  t*  offered  at  the  most 
complete  book  of  the  kind  ever  publitbcd. 

Antong  (he  chief  {eature*  of  the  Handbook  £Kvi*ion  are 
Note*  ol  (h«  Year  on  Bectric  Traction  and  Electric  Power, 
Turbine  No((«,  Electric  Lamp  Note*,  Wirdc**  Telegraph 
Notes  (very  luUf,  PariiamciKary  Summary,  Legal  Decision^ 
and  a  complete  set  of  all  the  chief  dc>cufncats  used  by  Go««b- 
meat  Departments  aiCccUng  the  Hlectrlcal  lodusiry  (Inrtldlwg 
the  new  "  SpccUl  Mining  Rules,"  Issued  Feb.  XO. 

TBNDBB8  INVITED. 

Fulhaw  (London!  BorotJBh  Cotuicil  invitt  tcndTs  for  supply  and 
erection  of  condenser  piping,  tninp  and  river  work,  steel  roul  iind 
hunker  work,  and  coal  conveyin;;  appitrntus.  .Speeiticatiuiis.  Ac. 
fmm  llie  borough  »-lectiical  nnd  consulting  eiiKinevr.  Mr.  .\itliur  J. 
Fuller.  Ti  ndeia  to  the  town  clerk  {Mr.  H.  M.  I'nwcotl),  Town  lleU, 
Fulhniii,  S.W..  by  noon  'itith  insl.    See  also  »n  iuIn ertini uient. 

1,'liiiKjoir  i  Ml  i>Di  uti'  r.  i'A\Ut:  i.nib.T.  I'nc  l.fiOOkw,  luilnr  ITcnf  M»  ■ 
tort,  BWilchKeiir,  eonUtiiaiiif;  mid  lOisi  con\ eying  pliwit,  and  fe.si 
pui;ip».  Specifications,  from  the  cliiel  clectricnl  en^finper  iMr. 
\\  .  W,  Lackici.  1-1,  Wiiterloo  Btreel.  (ilasfjotv.  Tenders  (o  M r.  Joliu 
Bowen,  town  clerk,  by  May  2.    ^  advertiiaUMttt. 

Uhftgow  <  :orporu(ii>u  al»o  invite  tenders  tor  main  cables, electricity' 
meters  and  earaone  fw  12  luontht  fivun  ;tli>t  pro\,  Tcndcr>.  Uj  Mr. 
John  Bowen.  town  derk  b>-  ITih  iimt. 

fi7"*90(r' Corporation  .-ilKareanirateiidorH  by  17lh  inst.  for  supply  o 
ciist-iron  joiiit-boxea  for  the  Eleetrieity  doparltuent. 

(Udfijoir  Corporation  also  want  tenders  Ijy  o  p.m.  IHth  in«t.  f.ir 
supply  of  fuel  for  I'inketon  power  station  and  the  tramway  depot'. 

Edinhur'jk  Corportttion  invite  tenders  for  supply  and  erection  of 
water  tube  builera  at  the  M"l)oimld  r>)ad  electricity  wark«.  Spi-;  irt 
cation!,,  Ac,  from  the  chief  eiigin.  nr  i.Mr.  F.  .\,  Kcwini;ton  ;  ifu-r 
leih  iiiHl.  Sp«citica(i(m»  and  drawing*  can  be  seen  at,  but  not 
obtained  from,  the  oJfice  of  the  conjullinj?  eniyinepr  'I'r.  .\.  Ii.  \V. 
Ki  iiiiril>  I.  IT.  V'.'  tiir.  .  -i-eet,  Londor,  ^  \\  .  '1  ■  hIms  ;  i  ibe  ^J^«•n 
clerk  (.sir.  JhuiuiiBi  liuiUtr),  City  Ch«iui>ii*,  l.ilu:i..iu>;li.  by  May  IH. 
hoc  also  an  advertisement, 

TV'i»i')/'<f<'t»  1  >i8trict  1  ouncil  invite  tenders  for  supply  and  erection 
of  a  l.OUOkw,  8t«nni-driven  tnrlw  iiltcrnator,  with  condeneing  phsnl. 
high'teiiaiuu  switchboard  and  pipe  work,  and  are  prunared  to  aereM 
one  tendor  iwr  the  whoin  of  the  work.  Tendeta  addnaeed  to  (bo 
omeeeofthooUtfdoelifeal  ingineer  (tfr.  H.  Toailinaon-Le«),  chair- 
man of  Eleetrio  Limiting  oommilteo,  Danulord-nad,  Wimbledon, 
beitee  noon  Itttli  inat, 

H'l^^lt  CoipomtiMi  Uivito  tenders  fur  sUnin  dynamo  nnd  aM«e> 
80rieB,  steam  nn4  water  piping,  ejector  condei»*ei  and  motor  driver, 
ceiitrifngill  parop;  paper  and  lead  covered,  dry  core  trlephonc. 
paper  and  load-covered  twin.wrvice  and  vulcanised  rubber  cables 
Tender*  to  llie  lown  clerk  I  Mr.  Harold  ,Ievonsi.  by  neon  liih  inst. 

CiiK/irr  Corporiilion  invite  tenders  for  extra  hif;h  teii*ion  three 
pbni<e  mam  switcbiHiard  for  power  .^titlion.  switchboanU  fv>r  -.iib- 
station*,  uiotot  R.iumt.  is.  rotary  cou'. .  m.  i -.         Tender*  lo  tiie 
town  clerk  (Mr.  .1.  I..  Wheatley),  Town  ilull,  CarditT.  by  April  17. 

Temleiit  are  invited  for  the  supply  of  a  HUrfacc  condenser  w  ith 
clectricalls  -driven  pumps  for  Dfoupor'  elf  .nriciiyworks.  Tend«re 
to  the  iKiroiigli  electrical  engineer  (Mr.  .1  W,  ^ailc),  EliClricitJ 
Worka,  East  Stouehoitse,  I>evoO|  hy  April  1^. 
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(I  ..(./k  ,i7i  (iu.uJiaiih  iiiMlf  li  UiltTs  (nr  xviriiij;  \\iH>lnu  l>  I  iiion 
liitiniinrv  and  Xnnira*  Home,  anil  for  Kiip|>l\iiiK  littint;<i.  'IVihUmk 
to  ihe  cl«Tk  (Mr.  Tarn  Cnltprt.  30,  IJcctorv  plnco.  W  oolwicti,  S.L., 
by  4  p  in.  April  Itf. 

I.Hloa  Town  Council  iiivit«  t<<nJ<'('i«  tor  iuipul>uii{  and  cri'ctins 
pRftain  plant  an<I  rone  Inner)'  ai  (ho  elecirioity  vonw,  Luton.  TtnJors 
to  the  town  ckik  <Ur.  Oco.  Holl}»  Town  Bulli  tnton.  by  4  p.m. 
Mn.v  I  '. 

It'itU  'j  Curporotion  invite  t«:n4ora  (or  p«niiMMmt  wny  coiMtnio- 
tioi)  aiiil  pnvinu  of  lirxlfonl  roiwl  iriuuwkf  lOOt*,  overhead  equip- 
iiKiit,  Kt>'<'l  puIcM,  h-vAvr  <-iU>lc!>,  ooiraulttf  anil  iwoo«itoric«. 

Tendon  to  the  town  dork  \ilt.  Jot.  Batuaa  Cndk)  by  April  17. 

OortiH  Town  Vouneil  raquira  trntdom  by  9Sth  but.  hr  IS  oioofb  >• 
impp|,v  of  MorM  for  the  deetfidty  dopHtuuoli  inefaidiBg  caUes, 
iuri«r«,  houM  fiMO  bosea,  are  lamp  earboiu,  joint  boxoa,  nioton,  *e.. 

n  .ii'.ttfff  IHMriH  rouneil  require  londen  for  twetvt  inontlit* 
^  >l>l'l.v  uf  aloMw  for  their  ForriM  ikpurtiiiont,  ineliiiliiiit  Hfctrie 
KlobM  Mid  rarbona,  lantpa,  iron,  alMl,  tabbif{,  onginooia'  atone,  Ac. 
'IVndon  by  10  ft.m.  Mi^v  H. 

BriiM  WuckK  ruiuiiiitti  0  mrMnm  tradcra  by  10  aan.  May  \  tw 
Mipply  l»ii<l  ■iiitiMi<'rii\tu'e  fi>i-  I J  iiHMitlia)  of  two  ckctric  fftNida  lilkH 
nii<l  mir  clc  rliif  pjiaaengcr  lift. 

/•■■ri\wnili  Corpotatkm  rt'qnirc  lenders  by  noon.  May  1,  tor 
12  inooth*'  mtpply  of  varioiw  imitMlala  and  atoroa  for  tlic  tmmwayo 
drpaituMint. 

HoHrnrmoMth  CanMntiaa  raqoiie  tvudumi  by  ID  A.tn,  90th  inat. 
fur  Ntcal  polm.  ovnticad  Una,  acotion  faoxca,  Ac,  for  tlio  timtaWAy 
di'tNurtiMMit. 

Aiwtlrrn  C<irp«>ralion  invito  tf-iiiliTs  fur  one  ^\ir(itcc  comlens<>r 
witli  nir  piilnp,  nil  si-pnmtor,  A;r.  'rcinicrii  lo  ti\«  cit\  clrctricnl 
i  ii);in«>r  (.Mr.  .1.  \U\.  I'm  Ui  iiciaw  noon  .\pril  19. 

siwi,,,ort  ( i  aa  and  Klcctrioity  oommitteo  invito  tondcta  tor 
uf  a  .'>uiiii\v.  KtewM  gcnnwiQir.  Tondm  to  chMrman  of  committee 

\'\  .\pi-il  2(5. 

IIM  (  nrporatinn  iiiviu-  li-iulcr^  for  ftir-Rpftce  l«'lcphoiif>  mlili. 
Tciitlrni  til  the  town  cicik  I.Mr.  V..  I4vveraek),  by  10».iu.  April  17. 

Sirin'hn  Corporntion  rciiuire  tonden  by  10  a m,  AprH  17  for  thrM 
Vf  i>r»'  i-iipply  of  t  loc  tric  uiotorw. 

Ti  iiilf  t-R  riri'  wantf  il  liy  'iwh  inst.  for  an  tUctric  light  iii»t»llatiiin 
for  the  hall  to  b«  u«ed  «t  the  Aqollabire  gatliering  at  Oban.  Mr. 
Alex.  Hhairp  ia  aacvetary. 

Jvhantuiburff  Munieipiil  Caiindl  inWte  tendeni  tor  aiippty  uud 
el^etlMJ  of  awitcbiioanla  and  acceAmfiPs  for  their  new  direct  nnd 
nlt4>mMting-rnrr«nt  powor  sl;»linn.  Sp<  "iflrfitinn-i  from  and  tendeni 
til  thi'  c'Oit»nUii«s  (•njjiiiciTii  (Mi-.s  :-.  Nl  i.lty  &  I'Awbam),  82, 
\  ictuiiu  slri'rl,  W  I'stuiiiislf  r.  S.W.,  liy  iiooil  April '27. 

Tlu'  (.'uliiiiionu'c.ilih  nutliontii's  invito  tonden  op  to  noon  Tth  Juno 
lor  llio  vupply  of  telogniph  istorca  and  tnaCeriiii,  including  ti  tons 
xulpliutf  of  nii»gnc.'!iiiv,  ;t  touK  wd  umh.i.  i  i  i.  ."),0t)0  slmckk'  heads, 
."..(lOO  1'i»U(!rv  corks  nnd  tubih,  14.1*00  battery  zincs.  H.OOi)  bultfn 
Iriid-,  J.' Kill  kinttcry  bindin;;  Hcn  ws,  10  iniloti  No.  10  tinnrd  copper 
lnMituK'd  Miro.  10  miliB  No.  Is  ditto,  4  luilm  No.  '20  ditto,  and 
DtU  yardii  I'J  piiir  subiiiiirinc  cablp.  TcniUrt  «ill  be  roceivt-d  at  the 
ollice  of  the  Actitig  l)fpiil,\  l'ai>iiuMt<ir-Uoneral,  Adelaide,  and  may 
bo  for  tbo  wholo  or  wy  propoirtion  ol  tbo  matarfah  lefniradL 
Hpcvilfawlkiia,  *o..  ean  b*  aaan  m]4  Cgmw  «{ tander  obtained  at  the 
(leneral  INjat  tXlix  n  nt  .^dohwie,  IMbowm,  Sydney  and  Brisbane. 

Tomtere  will  W-  opumd  at  the  Caaaa  OomiatorialeB,  JSrir.^,  Sniin, 
on  Mny  ?7th,  for  a  eoiue>'iiioM  for  th<^  idectric  hgliting  of  fiaex  lor  a 
period  of  10  yearn,  coiuiuencittg  .\ngubt  4lli  tiexl.  I'be"  Madrid 
Uascrttv  '  for  Aptll  8  containa  additional  partienbua. 

At  nu4jii,  .April  90th.  at  the  office  of  the  DlnebM^^Qeiieral  ot 
lllblie  Worku,  Afo.ln-I,  l<'iidiT»  will  be  op<mrh1  for  h  conceii- 
•ion  for  an  ekiciric  IramwiiN  in  tliai  city.  .Applicnlion  for 
the  foncr-wiiiin  hiw  alremly  been  lodged  by  llie  Madrid  Enstcni 
TiniiiNVay  Co..  who  ifur  ati  t-i)iittl  ofli  r)  will  enjoy  preferential  rights 
i(\erothtr  li-tiilen  rs.  The '•  Madrid  lia/iHe  '  ol  .\pril  Ti  contuins 
further  particnhir.'*. 

Ki'l.Ku/tluiukri  •!  i\]',^.np<\rv<'  Mnnir-lpal  Comicil  itnilp  nlTc-rs  for 
roneesftion  for  .  i  >  i  1  imji,  i  iinijiL n:  in  i' ,il  t  uin:'. ni  i  li'i  / :  ii  ir  works, 
nr.  altt  rnutivt'ly.  lor  i  reciiun  oi  gvnerHlinK  alntion  to  !>«  uUi«n  over 
mill  managed  by  the  nninicipnlily.  l>iKtrtbuiion  on  the  continnoiii' 
eiiiK  nt  i!  wire  .syi-tclM  at  •/OOvollw.  The  puhlie  lighlitie  i-!<iiilred  at 
llieoutaet  willbelll  I'ianiperearex  and.OOO  I6e.p.  in.  ..I  'li '  <  >  ntx.  .V 
dt-iiiand  by  private  cou»iuner»  e<|uiv«lent  to  i.OOO  Iti  e.p.  Inmps  b  to 
be  providea  Ibr,  Fiiriher  iDfarmatian  fkoui  tlie  itiM{pniieiatar°R 
offiee.  OfSrn  by  May  15. 

tBNDEBS  RECEIVED  AND  AOOBPIID. 

CondengiliK  Plant  Oootncts.— Ainong  the  eontuwla  Ibr  oon- 
dt  nsin;;  plniit  sectired  hut  month  by  the  Worthington  Pump  C!o. 

I  nlljaiii  1  Itt  tntiiv  .^i  iiiuii :  One  complete  coodenaing  S6t  to  d«al  with 
^u,0UOib.  of  sicam ;  Milan  i:iectri«ity  Htatioa :  Qm  aomplate  coodcnsiJig 


f«'t .  iii  lf»/.l  l'ra»u»fty&.  Xlncifc  ui!  «:iJiXJiU>r  riicli  lo  tb  il  willi  ■.'ii,IM>fllb. 
nf  nlcam  (repeat  order) ;  I'ekln  RIectricily  "^i  iii  n  :  <  'nr  .i.  puMlor. 

Thu  (oUuwing  teiuliorii  for  tupulien  to  Ihe  eli'Dtrieily  mid  trKiinvay 
departiMonta  faftve  bocn  iweepted  by  Snlford  Cdrpomtioa  :— 

P.  Smith  k  Co..  (i«  drotti  of  eopper  tralliy  wire.  Hd.  lb. :  XV.  T.  Olover 
,V  Co.,  cnblo  f8hip  Canal  Pock),  £1.9IH;  Johmwii  .V  I'hillipB.  rubber 
■u.'idaled  lire  resisllDg  cable,  ilVA.  \0i  :  Tador  .\ecuinulator  Co.,  repairs 
and  renewals  of  storaef  hattf  riea,  xx'iil ;  IJaxf^ntlaie  .V  car  acoesBorics 
el«etrica]  and  me^t  iiauicivl  .  Kroekie  I'eli  V  c  Ijiaup  iLtj.),  arc  globi-n 
at  5:  Hd.  each ;  Elevli  lval  Cu ,  two  6U0  ani|>«ru  anil  two  300  (UUpcrs 
nietera ;  Ho»turd  Oeadoit  Oo..  aaphalt  ti«afltaiB( ;  Otitith  loMdatad  and 
HeUbT  Cablci*,  hooae  foae  boiee,  rabber  eotutiM^  pore  robber  etrip.  eom- 
{><ini<rf  (r.r  <-n,b\c  joints,  plnnther;'  metal  and  mica  {licets  ;  Doulton  and 

i  ,  pipos  iiridconduitft  .  (ii  nctal  Klectiio  Co  ,  are  huopa,  carbooH.  screwed 
tubing,  cut-outs,  An^Dld  arc  lamps,  hiKh  and  low  speed  motors  [i,  1,  i,  i 
and  n.i'.);  I'niled  .\sbeiito«  Co.,  packinRii.  pur«  sjiIwkIos.  twine,  tape, 
millboard,  cloth  and  rubber  insertion,  iiiid  salamander  joint  rings ; 
Kenyon  and  Co  ,  niKht  feed  (.'lasses  and  boikr  pauge  glnsxeis ;  Andrew<! 
A'  CtK,  copper  binding  and  fii^  wire,  t  n  foil,  nibltcr  gloven,  boiler  (;aiii;e 
cones  and  si>.'ht  feed  rin^'^ ;  tVrstern  Klectric  Co  ,  lead  covered  single  and 
twin  cabli-ri :  St.  Helcnii  Cable  Co..  workshop  flexible  eableii ;  C.  Maeinti>.':b 
<V  Cii.,  rublHT  limulnii'd  cable ;  hirmenii  liros  A  Co.,  blaek  tarred  and 
white  tape  :  liowland  Carr  A-  Co.,  Trini^liul  liitumen,  'id.  cwt. :  Kimplilif  d 
I'tiderirround  Conductor  Co.,  aspbalte  concrete.  t"i.  Is.  SM.  per  ton  ; 
Iteai^n  Mfg  Co  ,  house  meters  (2},  H.  10  aixl  'I'l  amperes  ;  Kcrranti 
>:  I,  il.),  house  metoi^  fi'i.  M,  7!>  and  1(10  ampere5) :  Chamberlain  A  Hook- 
ham,  home  meters  |.'i(l,  7.^  itnd  lAO  ai»]<erc*) ;  I.anea.it«r  and  Tonge,  dis- 
eonnretioK  bi>\r«.  1(J«.  <  -vi,  H  i[ip  n  <  (l.til  ),  incandcKCenl  lnm|i« -, 
Sp^rrj'ii  A*  Co..  tumbler  and  link  »witcb<ia;  Verity^  J.td.>,  doulile  iwle 
main  buMmb;  liDTOe  (Ltd.),  Mah  Hpied  motors  .  7,  10,  '.iO,  'ir.  and 
50  n  r.>:  t«aoMhire  Dnamo  and  Molar  Co..  high  >.peeil  inotore  [7,  10. 
1.1.  M,  it  and  SO  B  P  I,  low-apeed  ditto  (7, 10,  !.'>.  M  and  -J5  n  r.)  ;  lirant 
■V  Aldererott,  eteeeoied  wood  troosbliMs. 

Colchosler  Town  Council  have  plaecd  an  onlcr'witli  the  llarria 
Piitenl  Koo<l  Water  Tilter  (l.td.l  at  £440  for  n  patent  fpod-wat«« 
tiller,  capable  of  dealing  with  4,000  galloiia  of  Water  per  boor  during 
»  hour*  pur  day  eoniinnoMlyt  and  liPOO  (tall (KM  per  hoar  for  tiw 

iTinniTidt^r  of  tlif^  il*i'.\ 

Ml.  I.  A  Ani.  IS..:;  hIi  .atended  the  meeting  of  the  Rleclric  Light 
and  i'uvier  committee  hy  iuvitation,  explained  in  detail  the  working  of 
the  patent  feed-water  puriiier,  and  gave  demonstration  of  the  process  and 
effect  of  puriHoition.  On  the  6gur<'S  luppUml  bj  the  liorouch  electrical 
engineer  (Mr.  A.  It.  Sillsrl  Mr.  Am  1.  t^on  ostimateil  lb«l.  l  ^  u  ;ni--  the 
•liter,  a  6a»in«  of  abiiit  l  lT'i  per  av-  ,;rii  would  he  efT.-iird  ui  lli.  au'.it 
bill  and  in  olhw  wayi',  ni.il  aAid  that  his  company  were  preparttt  to 
definitely  ^'uarante.'  thut  ,kt  l<'A.<t  CO  per  cent,  of  that  '^um  would  be  saved. 

Marvleboiie  Ki,vtrii-  ^  ipply  eominitlec  Iiok  received  the  following 
tenders : 

Kor  snppljr,  erFctioa  aD<i  connecling  up  ol  HtUlfdj.  of  i  in.  and 
44U;ds.  of  1  sq.  in.  lire  resisting  cables.  Ht.  Helens  Cable  (.o.  iprxri. 
tiniuilly  iicieiilfil  .  il.asi  ;  W.  T. Olover  A  Co  ,  £\,l-fi.  0)-  10d„  Hritish 
Iiwulated  A  HcUbv  Cables,  £l.7:«  Id  .Sioiiif  n.=  Ivoe,  \  Cm  £l,77y.  1'2s., 
W.  T.  Henley's  T.  lecmph  WoM  -  l  i  i:i.'iiil.  U 

Kor  supply  ol  cArds  and  cabinet^  reiiuired  tor  working  ttie  sections  ol 
the  department  on  the  card  system:  Shannon  IdiniteA  [/m<ri<i<iiNiIly 
orr.y.fr'rli  t:lK'.<.  10s,  Library  Uurean  £908.  10s,,  Library  Supply  Oo. 
£217. 1«9. 

1  iilham  I  London)  Cpnnoil  have  accepted  the  foIlowiiiK  tendan  lor 

anniMl  snppliesof  enginecr'aetorta  fbvtho  Electricity  undertaking;— 
W.  il.  Wilcox  A-  fo.,  aabealoa  goods;  J.  Oibb  ii  Co.,  rnbber  goods 
and  etreet  ligHtnin  'eveepting  an  lunp  gkibca} ;  Oeneral  Ebsetria 
Co.,  earlwn!)  i  in:  i-ri  inMnlatM  and  Heliiby  Gablei,  aen-ico  beccca 

(excepting  house  fus*  boxes). 

The  KleetriiftI  Co.  ha.»  recently  obtained  a  contract  for  the  elec- 
triliealion  of  tlio  Tenhriw  Colliery.  Pontypridd,  which  includes 
KUpply  of  the  following;' lligh-teinuon  traiiiiiuiMioii  liue«,  sub- 
station e<|iiipii»<;>i,  nwitrhlnnrdx.  prnvcr  .uid  lighting  traneliMrQMrs, 

iiiotors  for  el<..t'i<'  jj.iul.i^'i's  mi'l  dip  iimiipt,  lOOtor'gMMnlOr  Mid 
iiiolnr-drin'ii  higli-lift  ceiili;lni.;(i!  puniii. 

'P  i  ;i  i,  r  of  the  Eleetrieul  (  .  li  i--  al-  ;  li.  cn  aecepti-d  by  the 
Mer^Lv  i>M-k  !iiid  Hwrlwiir  l^ujinl  f  i  supply  and  erfrction  of  arc 
lamps,  posts  c  ibli  .,  .\.  . .  r.  .I'ltrtLl  far  lighting  the  eiitraiice  to 
Sandon  l>ock,  tlu  ;iuil'i  mid  luiith  pasaagos  to  Itu<'ki><soii  Dock 
and  tho  Iluiikisson  Dock  and  brnnr!  ..  s. 

The  Electrical  Co.,  131  120,  Charing  (  ;  .hs  runl,  Loudon,  W.C, 
have  just  completed  tha  eoatnet  far  KU[^|.h  l.igh  tunakm  alae- 
trical  piiiiiping  plant  with  faUi-Kft  aantniugiU  puuipa  at  Bolcktmr, 
Vaughan  i  Oo.'a  Oifldim  Lodgn  Pifc.  Thia  plant  ia  cinfaBsa  to  ba 
the  largeet  of  itakind  laataBadin  England. 

.Shorcditcli  (  r/ondonl  Council  hav  e  accepted  the  following  tenders 
for  nniiiial  stores,  Ac,  for  the  electricilv  supply  dp|>artliieut  : — 

Cable*  and  Siuidnea  i  Jobnaen  A  Piiiitiia,  Waeiera  Blectrie  Co.  and 
Siemens  Bne.  *  flo.  EnghMtr'a  Shma  i  laa.  Oibb  A  Clk  ani  Middlelea 

Bros 

Ikilton  Tnuuuavs  Cbn.niiti.  have  accepted  tendeni  for  annual 
stores  from  the  General  )    iiru  Cn..  the  UoUirtiion  meetne I^uine, 

lioltun  coi'prniti.iii  1  iuin,.-t.  1  h  ,.iii i uietit.  B.  W.  BhiekweU  ft  Cot 

and  the  I  J.  ctnc  'I'i  hiiiu  n-.  i  jjnii'in.  u:  Co. 

Swinilun  lown  !i'im-  um  iil.  .!  Mnders  from  Kd.  lli-nniH 

4t  Cg.  for  a  mechanical  etoker  at  i'l'/?.  10*. ;  IfMii  iiiieuieua  liroa. 
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Co.  for  rf wimlinn animi iin  ■-  i>f  motor  <ri  iii'nil'>t  ii  t  111  M,.  (iil.  fach  ; 
and  from  W.  A  T.  ,\very  for  a  10  Ion  uoi«;libriilu<'  >»t  ITD. 

YrtrmotUli  Corporaiion  have  acce'iiti  d  tlif  t<  ihIith  of  WiUans  Jk 
Robinson  for  n  sti'iiin  altrniator  at  i'2,.'l.')M,  Ituboock  and  AVilcox  for 
hoiliT  at  tt,."i4Kl.  Ci,  ii  .T.  W'pir  for  crindcnBing  plant  at  t  l, }!>!).  ami 
of       I'.rilUii  IiiHiiliitod  Ii  HoUby  Cables  for  cables  at  1"  )1I.17h.  101. 

]lirniinglmin  Cor)Miralion  hnve  placed  on  order  with  lladfleld'a 
Steel  Foundry  C<i.  for  thp  •tee!  painlHand  crossing*  roquirml  in  the 
lay-outs  and  «poeiKl  work  of  the  new  tramway:*. 

Sniford  Corporation  luve  placed  with  It.  J.  N'ichobon  ft  Co.  a 
oontmet  for  the  rlectrie  llghUnii  of  8MdljrMlioolt  Riid  mpplyofthe 

iH'oe^sary  litlings. 

Stiilybridge,  Hyde,  Mo«sIfy  &  Diinkinfield  Tnunway*  &  Elec- 
tricity Board  have  pliiced  an  order  for  tratncars  with  the 
British  Weatinghou!i«  ('<<. 

At  a  tni-t'tini;  of  the  Uiiinb  i',  ltroii;;hly  i'ttry  Mid  l>i*trict  Train- 
ways  Co.  on  Tuixihiy  till'  coninu't  iMtli  1. 0.  VVhil*  A  Ca.  for  tile 

coniitructioii  ttt  lln'  lii'.i  s,  u  iis  h<  'ik<l 

Ijoweatofl  Town  Cmiiicil  linvr  lu'ct  ple  i  llic  ti  iijir  uf  H.ibc.ick  .V 
AViloox  for  :\  boih  r  and  hupr'rlu  ;it(>r,  wilh  lirickw  ork  M-tlinKn,  Ac, 
at  il,:t:lT. 

Ihiry  (l.atKs  )  Town  Coinicil  h  iv<  a-o  pti  d  tin-  tni.li  r  of  Clias 
Wahu»li.\  .V  (  u  for  a  cond'  ns'-  r. 

L«ilh  Corporation  hax'o  placed  an  order  »  ith  Ferranti  Limited 
for  a  traction  switchboard. 

Sottthmrk  (London)  Gooaoi)  has  placed  an  order  at  4*97.  Oa.  with 
the  MtUb  Inanklad  and  H«bby  Cahhw,  for  440yda.  of  -1  eaUa. 

Baitanea  (Limdon)  Coimeii  has  pkeed  an  older  with  0.  A. 
nuaona  A  Co.  for  a  apan  annalnn  at  ^78. 

H«lt>oiime  (AmInKa)  Oi^  Conneil  have  plaead  an  order  with  the 
Anatral  Otis  Co.  Ibr  aopply  of  180,000  Hame  are-lamp  carbons  at 
£5B».  18a.  9d. 

BUBINESB  NOTICES. 

Gavl.  Sankev,  U.K.  (retirod),  M.Inat.C.E.,  and  Mr.  U.  P.  Mair, 
unnoiMirH  that  they  hare  entered  into  partnership, 
and  aro  prepared  to  undertake  eonsnltiiif;  work  :  also  to  carry  out 
complete  Micehnnii'itl  and  coniniereial  etiieiency  test.-<  of  steam  and 
Ipa  engineii,  petrol  pni?inin,  boilem,  dynamos  anil  othi  r  mcehanieal 
applianrcB,  niid  to  a4lvi«e  on  iniprov rnient^  loul  furl  ( idnoioy  in 
factory  power  plmilK.  The  rtddress  of  tin-  «  linn  is  li,  l>>';iirB- 
yard.  \Vestn]in«t<  r.  S.\V. 

The  InuTifiT  of  thi-  Im^in-'v-  of  ihr  Unti»li  S  'liiu-ki-rl  I'.lei'trie  Co. 
il.-.  l.  :n  M.'iiLLMi-i  1':  .'k  I  o.  ( l.iil.i  lias  l)Lr:i  compli'ted,  and  Mr. 
.\itliiir  .lacob,  K>-»i'ral  ni;uiu;;t'r  of  tlie  foriuvr  cunipaiiy,  liiutentered 
tlie  service  of  Sietncns  Jtroa.  *  Co.  FntiimeaiiuunnieationB  con- 
ceming  tlte  transfer  should  be  addreaiied  to  Toilt  Knnsions,  York- 
street.  WeeUninsler.  K.W. 

We  are  informed  that  the  Verkaufastetle  der  Dentaelien  Gas  und 
Siadonlinrariw  (0.m.b.B.)  have  appointad  Chda.  Hatton  *  Co  and 
Bdwatd  Lomor,oriiond«n.sole  amenta  fbrGite^Brlt^  and  Itdand. 
TIm  "nroat  contnla  tha  antaa  cnil^t  of  90  of  tha  leadinf  Qennan 
works  in  w(ougiit*tnm  tnbaa  op  to  din.  diameter. 

Heesrs.  Harry  Williaoi  HatUm  and  Ooo.  Aaron  Benton,  electrical 
engineers.  H,  The  Kichanw,  Uoswell  Hill,  X.,  and  14,  Windmill- 
street,  Loodoo.  \V.«  lutTa  dissolved  pattnaiabip.  Uebie  bjr  Messrs. 
Miller  A  Smiths,  soUoitors,  8,  Saltefs  Htai-conrt.  Ijnndon,  E.C. 

BANKBUPTOIBS,  UQUIDATIONS,  Ac. 
The  ailjomnid  tirat  ineetinB  of  creditors  of  James  Tarlwtton 
AruisiroiiK.  •  li  i  tncul  r-n^nneer.lfootignta  Station Chainben,  London, 

E.C.,  was  belli  y< .sti-rdiiy. 

For  the  la!.t  10  \c.irs  dcl'tor  bni<  eariii>d  on  biinine  f  an  an  ol.r'.iical 
eogiDMr,  and  ha»  Uien  engaged  on  various  iastiitioiia  for  uireleH^i  tele 
ti^pfay  and  telefhon/  and  the  aaviiprtlon  of  torpedo  boata.  fm  which  many 
palnu  were  granted.  In  Oetobi!r,  190S,  he  asutgned  thi-  bulk  of  the  palent-t 
to  a  company,  and.  aa  vendor,  receivwlflW.Ofti  in  Kbare-'  Tin-  nnmpuny,  of 
which  hi-  is  tnunaRinK  director,  ha^  heen  engai^C'l  in  ihi'  conftructKni,  il<' 
velopmcril  an.l  ilcmonntration  of  apparatus,  ami  u:  utk  mpting  to  dispose  of 

lioenccH  to  use  it3  pnl<'nts,  Ijui  so  l±r  it  has  n  it  I  >>  a  tinonoial  aaoees]. 

Debtor  atlribateii  iiis  failure  to  inability  to  reaUm;  bt»  lioiisshold  elleets, 
a  large  part  of  which  conaiatod  of  antique  toznitDre.  printa,  curios,  i^e., 
aad  to  obtain  repayments  of  moneys  pM  fay  him  on  behalf  of  the  com 
pany.    Liabilities  were  returned  at  o(  which  I'I.his  were 

onaecnred,  with  an  estimated  snrplas  in  asM^ti  of  £7,lol. 

Hurry  Thorpe,  electrician,  Jtc.,  11,  llartho1oniew-villai<,  Ki  nlish 
XoWti-riMul,  N.W..  and  late  of  'iiU,  Ili^h  llolborn.  W.C..  and  Kden- 
gtOKe,  Ilollovvay,  N.,  London,  has  been  ail|Uiliciit<'il  bankrupt.  The 
nnt  uieetin};  of  eretlitors  will  taki'  plan  on  I'.tili  in-.t.  jind  tin  pub' 
lie  examination  on  May  lU  at  ISankruptcy-bnildings,  London,  W.C. 

lohii  Morb  y,  i-it-cirician,  Ao.,  7,  Korlh-stveat,  Hnll«  baa  baao 

adjudirateil  bankrupt, 

Claiiiia  af{ain»t  Cliarlex  .\ubrey  Smith,  electrician, King-ntrei-t, 
B^nt-atreet,W.iaiuiO,Unuianl-road,  Waodaworth,  8.W.,  London, 
by  90th  inet.  to  Mr.  B.  J.  Waid,  9,  ClenMot's  Inn,  London,  W.C. 


up  of  till-  Aiitoiiiat.il-  Ti-l.-piiiiiii'  C.i. 
[iiwski  1-.  to  Ih-  t'Xiiiuined  on  April  17  iil 


ihXiiii.  t 

lllllklKl'Ol. 


In  the  wiii  li 
.Mr.  Max  Marii 
bnildhlf^.  Ijondon,  W.C 

'I'he  i  :iectrical  Treatment  Aseoeiation  (Ltd.)  is  to  bo  wound  tin 
voluntarily.  Mr.  H.  A.  Maw,  4.  Barringlon-atnot,  Llva(poiil,tt 
liiiuidator. 

.\  infftiil),' will  beheld  o.i  Mav  Hut.^.  rriiiii-s  i,tr.il.  We»tinin»Vr. 

S.W..  to  receive  an  account  of  the  winding  itp  of  the  Ilaaiiaoa 
KlaotiiciaiiaBjrnd.(Ltd.). 


  Moaan.  SooMDn  A  flmadlaiy  hxn  bacnta' 

stmctcd  by  the  trustee  (Mr.  A.  O.  Mallars,  CA.),  oadar  a  dtid  il 

nmigniticnt,  to  sell  hy  auction  nt  (V,,  .Mfreloo^nad,  Nottingham,  OS 
Wednesday  next,  .\pril  It),  at  11  a.m.  prompt,  the  StOek-iO'tfMe 

of  an  electrical  engineer.  iiKls;Jing  dynamos,  motors,  tesiins  M. 
clectrohers.  pendants  tunl  l.r  o-liets,  rasing,  cable,  laiop".  ilindi-^, 
switclii'S,  A<'.  Catnlo^'K.  s  i:  i,!ii  .\fessr8.  .Me^lni-s.  Itasd.  n  Jc  .MeliuWL 
Briili.M.iilli  e.iFr,  N  i-.-iiil;Ii;uii,  or  of  the  uuclioiifeis,  Wl,  upper 
I'arliriiiii'U!  slri  i  t,  N oltii!j;liaiii.    See  alM'i  an  advertisenicnt. 

Electlic  Lampe  for  Sale. — In  the  liquid.-ition  of  the  sir  llirnu 
Miixiiii  Klo<'trical  ,V  l\n:,»liiferin;;  Co.  il.til.i,  II.  ( iillinKliaiii  Mr.  i-t. 
riiiilico,  I.oiuloii,  S.W..  ti-iiili-r-.  ;iri  iiuiti  :l  (!.\  iMili  r  of  tin  (ViKr. 
for  pureliaHC  of  about  fjiNi.lKXl  ingii.cl  iss  iin'.i».li-si'i-nt  lamps.  I'm 
vollasei'  ranging  from  'Ml  to  and  from  'JJ  c.p.  to  H-2  c.p. 
lofjuef*  and  forms  of  tender  may  be  obtained  from  Messrs.  W,  IL 
Smith  &  Son,  salieitoTB,  tirasbam  House,  London,  £.C  Meaata 
Luinley  j[  Ltimley,  eolieitors,  15,0ld  Jewry-ebambera,  London,E.CL, 
or  th"  auctinnerm.  Measfs.  Wbsatlay  Kirk,  Fiica  A  Co.,46,Wailiii(- 
itiTir.  ixindoii.  K.C,  and  Albert-square,  Maachoaiar.  ~ 
must  be  in  by  .\pi-il  14.    See  also  an  advertiaemant. 

Plant  for  Bale.— Messrs.  Kynoeh  (Ltd.),  Wittan,  Bbrmio 
have  for  sale  soma  alaetrie  Wflfcti««^  plant,  inatnding  tbiaa  i 
generating  set«.   See  aa  advartisemant. 

Mr.  Janie^  Ii.  Cnll,  Newton  Abbot,  Devon,  h.is  for  sale  i 
electric  lightiiij;  plant,  including  Crompton  dynamo,  liorixonlal 
engine,  are  and  liand  Lam  pa,  pendants,  switch  anil  dii^tribating 
boArds,  cable,  Ice.    See  also  advertisement. 

Some  electric  lighting  plant,  including  >;iis  engine,  dynamo  atiJ 
an  ;;niulalor»,  is  advertise*!  for  >iale  in  another  euluinii. 

A  I  '.  It  II. I'.  Laval  steam  turbine  is  fur  sale.  Apoly  toengin>.r- 
iii  clii  I.      .lames's  (late  Brewery,  Dublin.   Sec aovertisi'nienl 

FactOiy  Slteo  for  Bala.— A  freehold  factory  recently  eomplHed, 
with  all  the  L.C.C.  re<]iiirviiiei]ta.  Hreproof  conslrui  lion,  i  b-ctric  lilt. 
Ac,  and  « ith  buildincK  coveriuK  an  area  of  about  l.'i,7lN>rt..  is  inUer- 
tised  for  .sale  in  another  colniim. 

,lohn  W.  Collis  ,V  (  o.,  I  t:!  and  l  it,  Iloll.orn  H.irs.  Lomlon.  Kf  . 
have  lor  sale  .suiin'  coiivi'iiieiitly  situati-il  inul  wi  ll  appoiMtiil  fri'i*- 
hold  fiu  torv  pri  iiii»<'S  at  Itelveileiv,  Kent.    See  an  ail\ ertiBcim'n'. 

Catalotnes,  Ac.  The  Electrical  Co.  have  ready  a  specilicalion 
of  single,  two  and  three-phase  motors  of  semi  fiu-loscd  (]irv>lerMsh. 
ventilat<-(l-cnclo3ed  or  totally  .■arln-.nl  l>pi'>.  These  iniil'-rs  lu^' 
been  ilesi^'iRil  to  meet  the  ili  iiiaiul  for  iiiai-hiiu's  occupying  smill 
spuci',  of  huht  ^uj^lit  mill  u.lli  birjie  over- load  cupacity,  logclhef 
with  hi(,'h  ethciency,  lar>;f'  starting  torque,  high  power-factor  and 
low  temperature  rue.  .-V  Kp<>cial  feature  of  the  machines  is  tlie 
comparatively  small  diaiucter  of  tha  rotor,  in  consequence  of  wbicb 
iu  iaattia  is  raduead  to  a  ntlnhiMini.  Hie  apseilieatian  ia  fwqr 
illnatrntad. 

Siemeoa  Braa.  A  Co.  fbrward  paitionlan  of  the  "  Viles  "  co">- 
pletely.eneloBad  wntactigbt  daetrir  hsIL  The  accompanying  iile*- 
tration  shows  the  bellone-fnnnh  sit^-  " 
is  cUumed  that  this  bell  is  suitable  for 
working   in  mini  s,   chemical  factories, 
powder  nulls,  on  biaiil  ship,  and  under 
wa'.er.  Till-  »  hole  of  till-  mi  chan'xin  ision- 
taiiled  withiiillii-s;oiiu',tlii  1  itii  !  L.  iii>;ni«'<' 
to  form  a  lii-riiirtiriill\  M-iili-d  i  ixi .  i"W 
which  till-  l.'u.l"  cnt.  r  liiroiii:h  a  -.tnlhng- 
bo\,  which  i»  not  suliii  clnl  to  moveiiicnl. 
A  vu-y  elTective  uliett  list  of  the  Hiost 
m    nstil  parts  of  Siinpli-\  littiii>,'s  in  i»»ue« 
,    ,  f     by  the  Simplex  Steel  C<.nduit  Co.,  «*'» 

'yT^Hin^i^''  /      w  ill  be  pleased  to  supply  copien  of  thl* 
^^MK/     shsat  to  tba  tmda  on  raqnsat.  A  ebort 
daasifledlistorflmtplcxooadnitaandac- 

oeasoiiea  is  given. 
Fenwati  LimilMl  hava  ready  a  new  liat  (Ko.  11).  ilbietiatinit  *• 
Ferianti  llin.  raond-lraa  moviag^oil  iostnoBoal  lir  MBtMMHJI" 
current.  The  list  ia  ilhirtiatod,  and  contains  a  apadfleatioa  m  <»• 
instmmont. 

B.T.-H.  ^-oltaRe  regnUtors  for  alternating  and  conlinuoaa  cum  i>t 
generator*  are  described  and  illustrated  in  p:imphlet  ITS  i»sui  '  ''^ 
the  Britisli  Thotnaon'Hooston  Co.  In  pampldct  ITU  gcu.  r  nmg  ^  ' 
siib-stntion  awiteh  gear  is  fully  described.  Some  very  cdtctiye 
iUnstrations  of  switeb-oM 
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A  n'visrd  list  of  "  Lmidell  "  luid  "Cfv»(l«i''  iiioturH  w  issued  by 
J.  H.  {toliuo*  iV  Co.,  Newciiatlo-oii-T>n«. 

Swit<'h  fuHeH  (or  all  currents  up  to  I.OINI  amperes  arc  illuatrntod 
oil  ii  )iiui)^it)g  card  heian  sent  out  b\  Cwil  IIudf!c-ii  i.V  Co. 

T'l'  Hunt  imiwleHM  conveyor  is  very  fuUy  iUustratod  ami  described 
in  ti  p«i  iiplili  i  i-<siied  by  the  C.  W.  Hunt  Co.  of  New  York. 

OtlwdAn  hi»ve  received  fr<.iii)  the  Wi'stern  Kleclric  Co.  it 

wrNiwaHe  M  irrli  In  March  hangpi;^  f  ilriidar,  upon  which  some 
IjiMjit  ill>»»trtin "ii-i  i  f  ;hi»  mnifwiny  s  works  and  of  humiC  of  the 
Bptn  Liihui  ^  iii:(iii;f;iLt-iri  il  tin  r<  ;il  are  shown. 

lispotts.  'lim  luUuwiriiK  aro  Otik-iul  vuliick  uf  iiiiporls  »f  elec- 
trical luiicliitiery,  innterini  and  up|innitu»  into  this  country  during 
Miuch  :  l'Uucln«J  tuochincry  -l'4K,l7  t  (a  docrease  u(  t.'4|7'>'i  coui- 
PMwl  with  MMCb,  MM)  }  tcleKmph  citlde  and  ft|iiiwntlllt,  £2.911 
nnotwuM  JalM);  otiuir  •mtrii  at  goods,  IN'i.T'^m  (ianwue  £17,008). 
The  total  vkliMS  of  Impotto  of  the  throe  eUasea  tor  tha  three  uioDth» 
eiwled  March  81  la«tw«t«,rMpeetivnly.  £195,406  (deercose  l.-l*2.H:tH). 
aOjaeO  ^incroasi^  XlO.Hl:!)  and  i-242,-221  (IncrmuiF  lil4,ltfi;. 

imports  of  Elactrtcal  Appantu  ud  IbtwUl.— The  foUow- 
inj;  list  ^ivM  oOleial  partictuars  of  tho  exports  of  British  manu- 
factured electrical  apparatus  and  tuBt«rial  (inclodinj;  telegraph  and 
telephone  wir«  nnd  tusleiuda,  batiKitiiielndiiiK«lac4^i»l  iiiiMihinery. 
which  i«  not  piiratcly  i^ijiad)  Ikmn  Apfil  S  ta  April  11,  Ulllll  the 
ports  of  destination  :  — 

II— ;teliKr«|)h  material),  ^(rnd  — Alexandiis.  £'i7  (tel«Rf«ph 
msteiial  ;  livna,  t<* ;  (^ape  Town.  JiVr) .  LViaKo*  Bay.  £10  (telffrs|>b 
nmtrriitli:  Durban,  £;t,KK'J  linoludnis  t«r(>rra|>)i  material);  Kail 

liundoit,  1.^5;  MomUma,  JCIDT  (incTudhiK  t'lS'J  tejigraph  material': 
I'uit  E'j  .iN VViiS  (including  telegraph  matcriali.  .{rif.  iiriH.i 
Ku' 110^  \  uf,  !  .'^4  (including  £12'.l  telexraph  material)  i  liohuih  ,  t><T 
Jfufra/iKio  Adelaide,  Ij'J  (locludinR  telegraph  material)  i  Auclilaiui, 
£166  t  VtanmnUa,  £2:14  ;  Ilobart.  £  Ir-O  vtelcKiapb  wauriaii ;  Melbuoroe, 
£4tS;  r«rth,ilx7:  Bydney.CaiH;  Wclliohloo. I'SHi).  MWfMKoi— Antwerp. 
£'J,4^ii :  Ostciid,  i.^'.).  /.'iirw'i  lUnKOOii.nV  r,„,,da  Halifax.  JCI.ItM 
telfRraph  nintriiali.  C'yloa— Colombo,  i  <'•  i  Oi'ia— Sbanghui,  iltW; 
'I'singtan,  £1'''  r.-  'p-  <''n'fM  — Sni(;v;n.  I'lT  UiMinii  Amsterdam 
i;iiJl;    );.-t;.  i:,<;     Hi,,,,,  A',,.i  i,  i'jci   nuL-Kulin:.-  iN.'i  tC'lt';;r»ph 

iuateiial).  /N<(ia— iiombay,  £l,;r,U ;  Calcutta,  £1,UT1 ;  Madras,  £4> I. 
J0ftm-Ui^  £m  i  VakaLama,  £71.  JfaMrte-liwal,  ««>  :  Biga.  70 ; 
Bt.  FtMnlmtv,  £1,070  {ltl««rapb  {ulinmnta).  .itbiii-llMMtkak,  VH. 
ftfain-Mltlbia.  £16Nl  smUt  8eUkmtHU—fliag»ftM^  tUL  VoM 
£W.7M  iwdait  £17,»7<  to  Mtn  dafa  laal  jnar  (April  1  lo  IS). 


PATENT  RECOm 


•ir  FtUr,Ut  . 


i.UM  k  I'llT 


hr.t 
'IITOU, 


Tkt  fnUatfiiM  LUt  of  Ayiiiiyit 
Aas  ictM  «iMa>)<«/  for  tAn  Jvur  i  d  l  </  Mca^iLs.  MxHiu  itN 
CkmUntn^  Agmtt,  .  ,  Vh-i:<-cT,i!n  ,r,  L,.i,L„i,  If.c'. 

SPECU'ICATIUN.S  rUBUSllED. 
MoiB,— All  spratBaatiwa     be  obtaini>d  atthatailmmpiiN  of  M.  mob, 

19W. 

Ami];ew!i  ami  M«m:mcii  HINU  Ku!>  1 1  i    I        Atl  Uni|>«. 
tlBii*^).    ^ilc^iicjl  wiirkiiiK  I'f  ^ii^tialu,  ki'.,  ou  i^iltfraja. 
KlBWlXT.   Kladrie  akroul 

ttioKClTaS.    Ktcctric  Re^ir  fur  r  >Bt(«Uiuf  lifta  or  LoUti. 

I'.'  »ii.  Klectiic»)l.\  CfUliulled  li(t». 
I. ski:  (Uiiiu>).  l.iKblniuKKrmtcra. 

TiiKxiv  and  Mau).nf.    Movihk  <  1c< iriojly potult oo eJaetricliAiri 


&,Ut>4 

6.690 
7,.Mi 
7.428 

7,660 
7d67ft 
SJOM 
8,0(4 

8,  sa 

0,660 

9,  a«i 

9,842 
9344 
9,(M4 
10,019 
ll,fiO« 

ii,e32 

12,076 
15,061 
21,996 
22.S13 

tt,m 

i!3.001 

•a.iva 

04,676 
86,778 


IJMS  ((I.K.  !".>..  f.S  i,    Alc  lairit'. 
Laii   Telephciii<' commuuiciitloQ, 

DitABtOra.    .\)>(iaratu«  fur  transmitting  and  leprxdwing  «uBadi>. 
jAa<Bs.  .Syttsm  of  wof king  linsl*  lina*  of  Mitwsy. 
lUvvtuouBod  liaottRoat  Awtewatfc  elwilt-bwihira  Inc  tamuf 

liuK  motciv. 

BwT.-H.  Cii.  (<;,K.  Co.,  VS.).    Starliog  d«Tic««  In  e'.tctrio  motors. 
RT.-H.  Co.  (O.K.  Chv,  t'.S.).   Cumoiultttxn  for  dynamo  e]e<:Uik' 
Ifuu'liilin.. 

B.T.  II.  (V.  I  (i.K.  Co.,  l  -S  ).   Iloiintaiirf  units  ami  maktng;  "suic. 

It.T.-ll.  Co.  <i!.K.  r...,  I'.S  ;.    Vapour  elivtric  apfwinmi* 

.Soar  and  Jogi,.    I'ontiollt  r  for  elediic  dioU'iv, 

U.T.  H.  C.J.  (<;.K.  (•■>..  C.S.  .    Dyiiamu  eltcUic  luoclinea. 

WlLSiKl.  I)jciamu.«lei:lrir  icachiiuii.  D*leappliwl(or.Juni:l,1903L 

Voir  TtWKi.Rff.HArsRS.    Vaf^mr  eirotric  apFiratus  fcr  lectifying 

iilt«'rnulin(  igrrooU. 
Wall  and  UuLn^ToM.  InsulaliDf!  i.a>c^  carrjiiig  swilcke*.  fuae*.  kc. 
TuoMi  -       Wc'.heHiy  Ekt  'ric  ft  Mfff.  Co.).    Si^-taUiiis  *(>|itratu«. 
BiuSEAin  un.i  Wei  :f.    IuIcil  :utmuuiciti<  ii  tciLj'ti' ul- -yMeaia, 
Khut  Hai.sttu:H  Gejst  KLCXtuixitale  AKI.  Qss.    i^apsi  fur 

•leeiro  inagoclie  if|HBtab  (DmM  appUad  fer,  Ua.  18,  IWMw) 
Jriint.K  (Voltage  OnHrolter  Co.}.  Cantrolleni  f«r  clactrw  auitu.a. 
S.'orr.    Aut.'iiialii;  bwili  bes. 

Hoi'Klxsnv.  KlcL'lrti'  liie  alarntit.  (f)a1e  iipplied  fur.  A|uril  15, 1904.) 

RA.^  si^  w  i  Km^K-m  Klectric  Brtlie  Co.).  KtecUne  taakar. 

I  .I  K  i  KI'  l  iL  Hadaiiuo  Co.).  lEIiBllic  aparir-gip  apf  antm  for 

high  ln.|Uiini:y  ctimut., 
I.AEI  iKie^iriv  KadMoB  C*).  !t«Ui7  «parii-|lv  *PF*n>tw  for 

l>ij;b-li«<|Utiii.'y 


26,096  Kastwood.  Elp<Hh«  •  urretit,  c<«iln>;liiig  >yst«ma.  ( Date  ap{itiMl  for, 

June  4.  1904. 
26.699  Kastwoop.    Kltcii  i.-  iii"i<>r-cuntrul  ^alcoM. 
26,917  WniTNiT     Klertrodvs  fgr  are  UlDM.    Data  MuUcd  f<ir,tlC«.  10, 

1903L) 

27,186  S.>Ki,     KW'tne  C"-jplii.s«. 

27,638  -^iiiNMKi.:  Mlmii^  fi  r  llAt^:  in)ingdiii-<:t<'urr«Dt  int-  maUtpliaia 
alMrnatiiit;  euriYiii.    ( i>AW  applied  for,  !)«<■.  17, 190^ ) 

87,860  tiAiiDiynL    K.>rming  tank  for  aet-uiuulatar  e!emen!r. 

27,916  Uisuaaaiii.  Locking  apparatua  for  watchman's  rltoltio  cootrol* 
andtheiiks. 

aBvUS  PBOiwx  Druuia  Mm.  (!o.  (PbU  «a4  INilil).  n/Wiuo  ebrim 

maf^iine*. 

28,166  Ph.miv  DvitkMO  Mm.,  i'     ,,,],|  y.,„,,    <    i>t,„ntiM  aild  Katl- 

latkHi  of  6eid  cods  of  djnatno  eXacliic  muthinery. 
flBMO  Boona.  AitaehoMut  for  ua»  with  mspaBiltd  alaotrSa  I 
98,300  HaauKW  (Oaatt).  8iriteb» 
8M08  f  AOtwaAisnt  (Naniitalta  Ekebk  C«.).  Ara  ianp. 
M^S8B  Barmwiw-Oouiaa.  VkHulalt  for  caVlia  ai ' 


COMPANIES'  MEETINGS  AND  REPORTS. 


ANOtO  AROEHIIKE  TRAMWAYS  CO    (LTD      >l»    -T    H  Ont-anno 
.1  Hi  Uif         li'i-  .  11  Tui  ihiil  ilunn.:  I'KI  I  ihc  in.  r.  A--  l>:  Id  filil » 

«ai  £74,rHHI,  and  llicy  liail  durir.R  r.i*>l  in«rra*i-<l  reci-ipu  ol  £Hlt,000. 
Working  expenMiB  showed  an  increase  of  £.i.^,IO'i.  and  the  m  t  increated 
prulit  was,  tiherefote.  ^S.'i.U.ta.  Working  expaiue^  walked  out  io  1904  M 
ma  pir«anL,«a««iiiialM-lOp0r  pank.  ia  1003.  Tha  kafina  far  tUf 
y«ar  op  to  Hardi  M  ahevcl  a  toial  iiNTCaie  of  £lS.fiBS. 

BABt^OCK  ft  WUOOX  (LTD  I  At  the  meoliiiK  on  Tuesday  Mr.  .Tolin 
I>i'»riitii  .  u:  iiiuving  the  adoption  nf  the  re|x>rl  gircn  in  our  last  issue, 
xatd  lliat  Iht!  iKii  I  interentin^'  point  thr  fiiH  that  the  company  had 
made  a  prodi  c(  Jt  J"  i.T**!.  This  jir  i  i  .1  D..-  pii  t  year  nmat  l»e  rcKarded 
to  some  extent  »«  abnormal.  TIic  eorapiiiiv  was  an  indiwtrlal  concern, 
and  while  it  had  kad  an  aiaiflionally  good  pefiadol  ttada  laat  yaar,  it 
bad  to  be  preiwred  to  meet  tha  heavy  oompetition  to  vhieh  all  ilMMlrial 
coiioiMns  vi.f,  5Q)ij»ctpf.  Thrr*'  waj;  the  competition  of  the  !ntemnl 
conil'ii.'^ULiii  i-iifjiiira  -iiiii  ii^  iv  ivpi"  lif  water  tiilie  iMiilert.  The  dULii'.-s 
that  the  <k}iiif'ui\v  bu^l  nu^t  ^^ii)i,  hi.w^M'r.  ^s^^^  v,nx  nei^ssarily  doe  to  the 
particular  t}  pc  of  In  ili  r  li  miidi.,  tnu  l.'ir^'p|^  to  slio  exceptionally  suocesKful 
maoagement  ul  tliti  ioocwm,  and  ali>o  to  the  I^wl  that  the  company  di<l 
itaelf  entirely  to  boilcta.  The  company's  marine  boiler 
was  rapsdlv  growing,  hot  tbajr  win  really  only  jast  making  a 
commrnr^mfnt  In  thn>.  t>ti<dne»^.  Tlie  reaollaaolar  bad  beMt  «erjr  aatLa. 
factor;    N'>  \r>^>i  ihikn  I J  ijip^^  in  the  Brllttb  Ma*;  iMd  taan,  or  «era 

liciDi;.  hltcJ  •.vi()i  jh.  (X  iiii'dBv  8  boilers. 

BAVCILOMA  TRAMWAYS  CO. .LTD.)— 1):^  liMh  rvoeipU  for  l:Hil  were 
£103,GU(),  increus  jCIoJOO,  Working  expeoaeB  were  £A9,Ui4,  increase 
£13>8.  lamiog  »  pniOt  (BnwIaM)  ol  <4«,7«0,  ininaM  £14,171.  £8M0 
bad  beao  nesived  tnm  tha  Enaaiiohe  Co ,  Inonaaa  £1,868;.  Tha  pn. 
portion  of  working  expenses  to  nMeipl«  wat  5'i'57  per  cent,  in  lliOSaiid 
5:i-4'.i  per  cent,  in  19(VI.  Interi-«t  and  sinking  (und:i  bad  absorbed  £16,800, 
interest  un  loan*  £723  and  prrfervnoc  dividend  £9,000.  The  dirMlOr* 
had  placed  u  further  £10.000  Io  renewal  fund  and  reeomiaand  t  difMadd 
on  the  ordinary  shares  of  I'ls.  |>er  share  (6  per  cent.). 

BBITUB  ALOHUriVH  CO.  (LTD. I  The  prollt for  UiOl  is  £A.^.4 II. 8«,  Ild. 
After  deducting  the  debit  balance  (£.'S.H»7.  lis.  lOd.)  from  I'JOa  and 
interest  (£15.00(1),  tl:»  baUncr  ie  £3«,-^7:i.  <».  Id.  Out  ol  tki.^ 
£:i,',ii<.l,  10.4.  9d.  ha^  t:i  Uf  wt  aside  for  redemption  of  deferred  c<>mmis- 
Kion  warrimt!!,  I<'.i\in>r  t":l1?.«23.  ISs.  4.*.  Onp  f-.tirt!:  -f  I'i.i* 
(£«,If'.'i  l-s.  lU.l  I  wii;  )j,:-  uppl.ijd  in  redeemUit;  n- d  Ci.;ir.- liti,  i-J  iMiil 
dii)x?nture  Btoc)<.  and  tlie  directors  propose  to  apply  th.'  balance  to  tha 
p  I '  ment,  oa  JuW  1  next,  of  the  deCrrreo  warranla  iuacd  for  airean  id 
i<:t  teiene«  dividend  to  Deo.  SI.  1993  (£10.169.  lU.  Od.),  a  dirideiid  cI 
<J  per  ecnt. 
(£11,9«3.  »«.  4d.), 

I'.c  31  1901.  on  the  7  percent,  preference  sharef  (f  •'i(IO),  and  a  dividend 
ol  7  per  cmt.  for  I:'0 1  i>n  t  i.  ordinary  shares  (£7i>  >   Imving  £114.  His.  .5d. 
to  bs  carried  forward, 
power* 

pa>ty'«  istanal  Hi  \ 
i)i.'  Loch  Lt'ven  Wnter  ft  Klootrio  Power  Co ,  as  that  company  must 
i:arry  out  the  works  under  the  terms  of  the  Loch  Levcn  Water  I'oucr 
.\ct.  !'l:in£  and  "•-pp»!if!fsti'^ns  (or  the  Bc.bi«me  hmc  )iw>n  prepared  by 
'I'lKiiiiat  Mcili  A  Sim.a,  aiiil  l<i  <■»  ^illbrIliltl^i  ".u  Sii  .Xltiaiider  Uinni" 
iorapptovai.  bo  s>xhi  m  this  iuu  been  obtained  tendvia  «iil  be  inviud 
loraari7la«  Mt  tlie  works.  The  atteoaign  ol  the  Svfm  water  power 
iMlaUatloo  «aa  aimipletad  in  Deimuber.  Sinae  than  the  whole  of  the 
available  power  there  has  been  empHoTtd  in  the  prodaclion  ofaluminlnm, 
the  df mand  for  whtoh  oontinuea  to  expand  steadily. 

CUBA  BUBMAKIirE  TEIXORAFH  00.  (LTD.J  The  .lirPLt.  n'  report  for 
"he  iliilf  voar  ehJiil  I>...  ;il  Utt  »t4t««  thai  D.r  !■  c.il  r.'Oeipts  were 
£13,H14.  I'.M.  Hd.,  and  miwiiKes  £S.308.  \U.  lid  .  inaviii^  il/i.t  X'i.  4s.  Ud., 
added  to  £4  647.  it.  .'id.  from  la-it  aceoont,  inaking  i:lM.ii>j;i.  7a.  '.M. 
PflfoMuce  dividend  sliarcs  absorb  £3,000,  and  the  dirtetors  rrcotitmend 
a  dividend  at  tlir  rale  of  i  pe.r  cent  on  the  ordinary  nharc?  (tax  (rer). 
£3,0'.>3.  7s,  2d.  is  carried  foraanl.  The  new  cable  oontmcted  for  was 
duly  laid  Itlivi-on  Clftifn<?pi5s  ind  Hunliin-^u  fit-  Cul  :i.  u!:il  'fi3  taken 
over  on  Ki'li-  Ti:i  I  npe  «.  ru.;  Suntujio  cAh.r        ■.ir.tc  tit.  n  i.'i:.airid 

and  is  now  in  i;ood  working  order.  Ibc  Cuban  Uovidinment,  liaving 
refused  payment  of  the  subsidy  for  the  coast  cables,  the  companv'g  agaul 
in  Havana  ha*  baeit  itutriu^  t«  appeal  to  Uie  Couria  (Kaiiut  um  Prnt. 


.  on  the  A  meferenoo  shares  for  the  two  yeoi.i  1903-ltKli 
«.  4d.),  a  divMend  at  rate  of  7  per  cent,  from  Nov.  'i'i,  1901,  Io 


i;*i.i )  cn  i-:>'  oriunary  anarea  \  c  ii^  *'  ir living  jli  1 1.  109.  on. 
ward.  To  provide  ton  Um  development  of  the  Loch  Levcn 
llw  MnMal  Ina  baik  iMnaaad  la  mWyWHt  Tha  aoa- 
!b  KuTMb  Levan  Mw«r  ichaua  baa  iMan  tnuNfmad  to 
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dcDt's  decision.  The  claim  |igiiin*(  ibe  PnHcd  M-iU^s  <  lovi  rr.un  nl  Jnr 
payment  of  tl)«  eosi  of  repninnff  tho  dnma^  <io:ic-  to  li  ■:■  citlis  iliuiug 
th*  Spiiiimb  AriiiTicAM  W  ;ir  .-  -'.ill  unpeul-jil, 

roLK£STONfi  £L£CTRICIT7  SUPPLY  CO.  ,170.  .  -At  the  meeting  last 
WMk  AM.  8|Htite«n  sai'l  thnt  the;  bnd  bad  to  put  in  a  new  torUne  engine 
mi  wall  u  a  (ottBdation  (or  a  second  one.  'I'he  utation  eiten«(oiu  had 
keen  ciirri«><l  out.  as  had  aluo  that  «f  thn  tii»in«  Thcr<-  -."rri"  ■'ti  increased 
OOniH  liiiii  lif  lO.llO  H  c.p.  lampw  during  the  year  imi  tli^  y  now  bad 
1,351  consumerii,  o(  whom  i  'M  were  taking  cut  rent  bv  means  of  &lot 
meters.  In  the  lirst  three  months  of  this:  year,  they  had  a<M«d  'i.'.i'u 
8  cp.  lamp«.  It  wa»  propoaed  itburtl;  to  imkv  a  (u(tb«T  iataQ  uf  4^^ 
dmvtan  ileolt  to  esiitiat  ■bin  tutd  iloekh«Uan. 

ttmUimD  moniOITT  IVRLT  OO.  (in>.)  —At  tlu  neent  maetiiii' 
Dr.  F.  R.  Ruscel)  stated  that  the  grosK  rcceiptii  (oi  thc^  year  had  been 
£*,MI».  1,1b  Ud.,  a^ain.it  £3,ki>7  Ts.  TJ.  fur  Wi.  and  »(t«r  |>«)inK  pi. 
fcmnnn  divK'Un'l.  di>brnliir«  int<'ro»l,  .Vu.,  the  balunco  wa«  £4'iH.  Us.  ajd.. 
out  of  which  tim  directors  rtcomnicniled  a  dividend  of  :t  per  cent,  on  the 
ordiauy  obiireB.  unita  weie  sold  lau  year,  againat  14:>.hiiI  in 

llMi».  The  uaila  wU  Im  yowcr  to  lOOS  wm  9,164  md  in  1904  'M:^Q>. 
Thvy  hwl  nut  on  W  new  coanomtra.  Further  flut  weuM  be  n<iuinrd, 
and  the  dircctoni  proposed  to  raise  the  iirnneiillTj  Omilkl  il9  iaening 
£16,000  .1  per  cent.  dvlMntare-i,  payiof;  ofT  the  exUitill||  £u^O(K>fi|ter tNot. 
debentures  and  n  bn-.f;  dmft  (or  aKwt  £>i,niV> 

IHDO  BPBOFEAN  TEL£GBAPH  CO  iI.TD  -Thr  r-ii  rt  i.f  {U<-  dir.-itor.H 
(or  tb«  year  endod  ai  la»t,  «tttte«  that  the  a«r<%ment*  (wtwi-vn  t.be 
I'o^tmastor-Oenernl.  the  Inif«rial  German  Tost  UEBoc  and  the  company, 
for  the  leasiO($o(  land  wires  in  thi?  country  and  subuiirlne  cable  wires 
between  LowNttrft  md  the (icrniancoaiit,  have  n^w  bei-ii  finally  concluded 
Thellaeaof  ibe  wnpany  continue  to  work  <'tticii;ntly,  and  the  dlrr.  t 
Wh?-nb«t'»n».  wnrking  now  in  op  r.iii.i  i  !  ■  t  v  "n  London  (Maiicbejttcr  an  1 
lji.Lr;iDfi   und  Teheran  IdescriliLi]  /  j, ,  ■,  ;  ;,jn  (or  J.in.  lil.  IHOj  | 

as  well  ail  over  the  company's  dimei  vim*  tu  and  from  South  Uu4»ia.  aji  l 
over  thii  company's  direot  liuf  tor  Continental  teU'tjrarii*  from  Rerlin  to 
ud  Iruni  Tencran,  for  tlie  l'>i>ht,  cnablvs  tho  traflic  to  be  varriod  with  u 
WlMiainm  of  speed  and  accuracy.  The  retirement  trust  fund,  cunalilutcd 
bjr  oonaent  o(  the  shareholderii,  has  been  duly  established,  and  the 
amount*  voted  handed  <ivt  r  t  !tii'  im  U  >  -  The  ••umpaoy  s  revenue  fur 
the  voar  from  all  source*  4ir'KHiiiti  i  to  1. 1  il  luO  ITs.  li.,  cumparMl  with 
ElXtMt.  10a  Id.  for  VM3.  an  increase  of  £v>.30i;.  Is.  Id.  The  total 
•Kpenm  wen  <71,1MIK  la.  loa..  anuiut  £«^.?«ll»  ICit.  r,d.,  increase 
£3,086.  Si.  M.  Rercaae  therttfore  xTtows  a  balance  of  t'69,'t70.  ISe.  4d., 
which  li  carried  to  profit  and  loiss.  Bringing  forward  £18aM6u  Xlt-  Ud. 
from  ]'JO:t,  and  deducting  invoniv  tax  (£.'l,!>4t.  I'.h.)  and  intanm  dividend 
(ClO.ii'Jo)  there  remains  l'Tl,'i&('>.  13s  7d  The  directors  propose  a 
dividend  for  tho  Ei.\  months  ended  Doe  31  of  ITs.  lid.  per  share  ,niHkinK 
if  per  cent,  (or  year)  aiid  a  bonus  of  litM.  per  iliar*.  boUi  tax  (rtc  Tl)«v 
pro|iOie  to  idd  tUfitt  to  the  aiMlantiaii  at  dividend!  fdad,  md  to  hand 
over  »  fuither  CSjSOO  to  tiw  tnuliei  ot  tlie  iwtiraimnt  tnut  fund,  carry 
lof  iorward  £11>,.101.  I'An.  7d.  The  directors  do  not  consider  it  ncce.ss^iry 
OB  thU  occasion  to  re  invest  (or  the  boneCt  uf  the  rc«crvc  fund  int<-r>-M 
Murucd  diinnn  14k)|  upon  the  investments  representing  that  fund,  and 
therefore  prnii.^  r  to  make  a  special  distiibution  to  tlic  sharebotders 
fnMu  this  source  of  tl'i.lHQ,  ciiuivalcat  to  I.jj.  per  tliaie,  Ux  (ree.  To 
the  vaiyipmit  ipgnt  9t  h»  eellceigaea,  Mr.  \V.  S.  Aodremi  bee  lecisMd 
hi*  tmtt  on  the  BoiH,  ovltig  to  Mlin^  hcaUh,  hariiig  served  as  mantRer 

und  si  errtary,  nianajririg  dirciitor,  and  director.  The  t-Kmpanv  lar^^cly  oivcs 
iiK  present  position  to  Mr.  Andrews'  knowlcd^'e,  t;i''t.  an  l  unfailing'  enei^y. 
plsii  i  iiiL-iu  tginiily  at  its  di^jwhal  ovcr  the  lov  j  pniiMl  of  .11  yi  ars. 
feir    I  I       '".I;.  .Lit.  O.C.B..  jnins  the  iKnrd  in  .Mr.  .\n  In  ws  place. 

KlDOEBHINSrEftfc  DISTRICT  ELECTSIC  UGHriNa  $t  TEUCTION  CO. 
(LTD  — Mr.  W.  L.  Mad;.'.ni.  at  ihe  m.M  ting  l.^'^l  «rek.  .slal^^d  that,  as  the 
dir««tut&  voutd  not  Ci>itie  In  t<!riii^  with  (he  C>uu;'il  in  rcgaid  to  the 
KiddemiaMir  to  Itewdley  linK.  they  had  now  given  tbe  I  'juiiotI  nulice 
dial  Ihajr  did  not  intend  tu  ask  for  an  ettMnjoa  of  the  order.  liect^otlv 
the  e<>mva"y  had  made  a  sutisfuetory  arr»nj*ei«cnt  with  the  lirituli 
Ki  I  III  I  nution  to.  by  which  the  l«tl<  r  had  taUin  over  ST, •"'00  ol  4j  ptT 
ctnt.  doiKiiturc  iitijck  at  par.  The  (Ireat  Wcftem  lUilway  had  com 
meiieed  to  iim  motor  cars  between  Kidderminster  and  Stourporl.  but  they 
did  nut  apprchrnJ  that  thcir.lrallie  would  be  allieted  by  »iieh  loiiipetitiuii. 

HARKBT  OKAYTOM  BUOIBW  LtOBT  k  FOWBK  CO  l  LTD.)- At  the 
ncetisg  on  Wednendev  Mr.  B.  C,  DomMsod  HodioB  aaid  Ibat  during 
1901  UM  Bomber  ol  taMfe  eonMMeM  bad  inewied  btm  4,TSa  to 
T,ieiM«.f.  llMnetyraltww^an. 

MEtTOM  MOWBBAT  ELESTRtC  UOHT  CO.  (ITD.<  .U  the  rec.  nt 
III!  etiiig  the  lepi^rl  (or  lMt>l  >taie>l  Uiai  the  numlu  r  o(  lamps  contiecled 
hii'l  ineiv»-~r:l  frn  ri  ll  'fjKUi  1.1.;'.  13  at  the  close  o(  tlie  yeiir,  an  inercaBc 
o(  22  per  cent  I  '  t  n  ibcr  of  consumers  now  totalling  4G'J.  The  public 
li^bting  contract  bad  again  beco  secured  tot  li  years  lurihtr.  Out  ol  the 
prafiM  o(  the  year  the  dinoton  Keomawded  •  dlvidcad  en  the  oidinwr^ 
ahnrii  o(  S|  prr  eant. 

■niOfOmAM  VaOtm  mmtVn  'Vm.'.  -Th.  tol.iI  revenue  (or 
l!K>i  Mioank'd  to  Cllll.^l.  a«..  including  dividi-nd.  on  h.iu^  held  by 
the  evnipany.  and  inlTi  t  on  ;cKii:h<  ;  i.i;«.lc  (c  the  Ni>ltli  Metropi.litiin 
I . Ifj  ti  ie  |'uvv<  1  Su|  (jly  1 1'  Gi'e  irHi^iL'itcupli  AUioxntcd  t  J  1  -I  .'^4  >  -"!  . 
ei  iii|i.>i<  tl  nitli  t>.(.  :>,M.  If   <I<1.  (ill  the  (iit  viuu:  jtai     The  hne:.  iiuv, 

itkmg  by  <  |.  eliie  tractn'ii  weie  nut  opened  until  the  srcond  half  «!  l!u 
.\ftti  dtductii);,'  aU  espeu-.  .-.chai..ri''«Me  i  >  revti>i;e.  the  surplu-  i  ,i  . 
tSi,^<i,  'M-  M.  I'leference  dividend  ain  iu:it.  i  to  i:''.,i^<>ii  ae.d  I'ler 
protidiDg  tor  irparroent  tn  the  BritUh  Klu-Mne  TiatlK-n  i  ■>  >(  balance 
d,.('  rin  lii  their  ;:ii»ratil(  c  of  |ir>  "•  reiiee  :  hare  diviileU'l,  liie  av»iliilti-j 
l'iiU:.eii  vui  i:>>'i(.  l;i-.  Ild_.  »hich  the  direeSur-  rcconnncnd  shaul  I  be 
<.'ivtt>ed  iurwani.  Tlie  'liieeiois  jMOpcoe  to  Uiakc  '.s.^ue  o(  ;.'riiinar)- 
"hues at  m>  t<>  lwidei»  ot  ull  c1a?se»ol  thaics  and  to  debentart-  -t 
balder*.  The  coupMny  h  now  '•eurkiltff  )3|  ntile.H  o(  itainAay*  end  ii^iit 


rui:«:i;.  i  1.;.  eln^irj  it.ii-'.iu::.  Tl i« rec snstruclion ot th* roci  iini n,r  p  rtiuiu 
of  tho  t'omikany  s  tramwAys  i«  nearins  completioo.  .inother  light  niliay 
i:4|  miJcs),  running  aloog  the  Ureet  north  Bond  Itom  Tin*"!**!  AiAwf 
to  North  Finabley.  wilt  be  ready  for  work&ig  ihortfy  emr  Bielfr.  Tki 
two  light  railways  connnetir.-  the  tramways  of  the  Company  with  lb-. 
AlcxMidra  I'.ilaec  are  in  .  utirKe  of  construction  by  Middl«»ci  Coun'.y 
Council,  and  will,  it  is  hojxKi,  be  ready  for  working  during  the  summer. 
The  ts;iTie^.-.jii  iii  Wnod  <ire*n  aud  Kdmouton  were  purchasable  usofr 
sec.  ls^  of  the  Tramways  Act,  1x70,  iu  1925,  but  agreemrata  b«T«  reMstlt 
biea  aiede  with  Ihe  loeiUQthefitieiexleBdiagtbieompmr'*  tonne  umI 
19M. 

POTTCKIBI  KLECraiC  TltACTIOH  00  (LTD.)  -At  Uie  meetin!-  m 
Tuesday,  Mr.  O.  I'.  M.  Corn walli»' Went  said  the  tratlic  receipts,  iix;uil 
injr  receipts  from  parcels  had  inertasrul-  The  lnt1iT  irnfdr  v-j'  engajti"? 
the  itttention  of  other  tramwxy  undertakings ftn  l  iii:l  ly  m  l.U  i  •  iS«r*> 
on  the  model  set  by  Ibeii'  ooupany.  It  was  prcibable  that  a  oonibiDtbi>a 
would  be  tormad  wMfiliiy  the  dUerent  companiea  would  be  eM*  to  wtai 
eaeli  ether'e  igeBti  tn  the  diitrieta  they  respectively  lerve. 

PBmiTTVA  OAS  AND  EI^ECTAIC  UOBTIMO  CO.  OF  lOBIOt  AUES 
(LTD.j— The  report  «tateE  that  the  balance  of  revenue  and  intentt 
received  from  the  Cia  .^llematii  Tcansatlantica  Electrics  amount  to 
£11S..'I^6.  The  director>4  rteomrocnd  a  dividend  of  r<«,  per  >hare  [(>  pe.' 
cent  \  (or  lh«  rear  on  the  orrlioary  nhares,  leaving  £1'>  4t".!'  to  l«i>  eMnrl 
foi  ■■var  1. 

THAMES  laOMWoaite  BmfBUlLDlSa  *  EMOIHEE&UiO  CO  ILTOI- 

Mr.  A.  F.  Uilbi  at  ttw  meeting  on  Wednetday  said  the  tnde  diyinn 
had  affected  them  more  lightly  than  other  companies.  Tbiy  Bad  eon. 
tracts  on  hand  cxceediog  by  £l,o(KI,0<M)  those  they  held  latl  yenr.  The 
engineering  works  at  (irccnwich  and  Deptfoid  had  made  a  very  lari'r 
lit.  l''>!-!ij!ing  to  the  aubj-ct  of  *.>irbines.  Iia  sat-!  he  dirl  in>!  tjeli-.\,! 
tl;i:v  vni:.:.l  1  u'l  entirely  sui'j  l  iiii  ihi  n-ciprucatini'  ■  u-me. 

WHaTS&N  UmOM  TSLWRAPB  OO.-Tbi*  c^mpuiy  hare  IaumI  tlitir 
rc|Kirl  (or  (he  qoirlir  ended  ller«<iSli  1906.  The  (ullowiBg  itilif, 
dated  Mu<  h  8,  showa  the  omflUen  of  the  ewm[iany  at  the  date  af  the 


(uarter  ended  I)t.  31,  1904 :  — 
Sur|>3us  CK-t.  1,  1904,  as  \*r  Ust  quarterly  report   ...  |I5,461,'J63  00 
Net  revenues,  quarter  eu'lc'l  iJee.  31, 1804  I,872,5<>i> '.'1 


From  which  doluctiag  for—  917,307.823  71 

Oividnd  of  1|  pvrcant^  paid  Jan,  15  f l,S17,(ni  8S 
latereit  on  bonded  debt  S97,6S0  OO 

—   1.514,571  2". 


Left  .i  fuipla*  J.VI.  1.         -(   $1^793^7  4b 

'I'Im-  lii-L  nH'eilu.«t  i>t   tli«  fjuiu  "or  eielint^  Mn.h  31, 

bRMid  uixm  nearly  completed  returns  for  .l«uu»ry, 
wtiil  ntame  fcr  rebraMT,  Hid  eitunituv  thi 
bwhiea  lor  Blinb,  will  be  •ba«t..   M*«e««g«     1,600,000  «t 


From  which  ap|>ru{i(ilttlg  tOt—  $17,333,267  J6 

Inlemtonbondi  m......,„m.^m.m»..—......«.-      3CO.CI0O  00 


117,393,257  46 

lb  NMiires  (or  a  dividindol  1|  par  ent  «M  ««itd 
itock  issued,  about   1,217,031  25 

])«<lueting  which  ieavo*  •  wttptui,  altar  paying  divi- 
dend,.,(     ..  ..  $1.S,H;6,2.V)  21 


In  view  i>f  Ibe  precvJii:.;  r'  l;.  i.  iiU.  i.e  c  iniiLiitce  rcciramfii't  tliAi  « 
dirideod  al  1}  per  i  euL  uu  the  capital  uUxk  ol  liie  coiuiany      de^  'titi  '. 

WIMDBOR  ELECTRICAL  INSTALLATION  00.  (LTD.) -At  the  inrelin^  1  ,st 
weik  Mr.  II.  I..  Trior  muted  ibc  adoption  of  the  report  for  1"K)4  iviu  h 
stated  (hat  dunog  the  year  a.Ill'.i  ft  e.p.  liinips  Were  added,  hriii- iir  ih* 
total  to  31,U2.V  of  which  2.'.ii>2  leprescnt  motors.  The  revenue  fr..rTi 
Ii;;litint,'  »a*  1.II,Ih|.  Iih.  Id.,  .iiid  tl)e  tjtal  net  proSt. after iiruvid'iic  f  r 
inlere.^l,  t'l,4H."i  IJ:.  ;iil  The  dire<:U>r.i  reeuumiendeJ  tint  1l1.<''> 
be  add»t  to  dv|»n^eialiun,  renewal  and  rci^erve  (and,  ainl  adnidaod  ol  i| 
pev  eenlt.  (Ihi  tax :  was  recommeuded  (making  7  per  cc3t.  fw  Ihe  JiAr). 


IBW  OOWUUB. 


DiimORaH  SOBDRBAH  ELECTRIC  TRAM  VATS  SYNDICATE  LTOt 

,  H.i;!).  — He-  in  Kdinburgh  on  \eril  :i.  capital  LU),(m  in  £1  siiiiir*.  '.j 
.■inihtrucl.lcafe  orotherwiL*  !i  ,.  (•  . ip. maintain  andwork  l<y  cW-triCJ '  % 
or  other  power,  traiiiwayn  bnweeii  anv  |iart  uf  Kdinburjrb  or  l.eith  &rii 
any  places  witliin  the  Counlir^i  o(  Midlothian,  Kasi  I.o«bun  and  We«t 
Latblan,  and  to  carry  on  the  basiiw&a  o(  tramway,  railway  and  omnlba^ 
]itqpriahiin,  wirien  ol  ptai«ag«ie  wd  gooda,  its. 

•teuMimr  tLionnuL  oo.  (ai>.\  (m,\m       April  e,  em^tai 

C3,.'>0ltln  £1  ihnns  preference'.  f>  carry  on  the  i>usioe-<is  uf  *hx 

tii<'r\l  end  meebanical  engmoci^,  ilectticiatiB.  -npplicrs  u(  rle^rtncity. 
iituiiuf.^<  tnrri  i  o(  ailil  dealei-  iu  a'l  H|i|>;itatu-  u>.  J  in  the  rte  ratic-' 
di  ll ibutKiii.  .apply.  U' e.iiiiulalion  and  vrnpUiyraent  o(  eUclricily  .v.:  oji  ■ 
to  adopt  an  o^ieemeul  with  C  1'  lii«haid<ion  and  H.  Waiku.  i-  n*: 
diieMoM,  f>.  i;.  V.  UohaTdaan,  E.  M.  WnUur,  r.  G.  S.  Hem  eed  C.  %l 
Sttnuon.  K«t;.  oftlee,  16,  Dor*«t  etivel,  London,  W. 

Y0lBXSnBS(«ESTBIDmO>SLBCTRIOTltAIIVA18CO  LTD  ^1  1<-T 
—Ktg.  April  S.  c  unlal  ti'iiCi.OiM  in  £>  share*  iT^.tW  in.fereni  e  to  -doy  •. 
Hi  i.  cMieut>-  "  itli  ^  .irk  -due  Klt^  trie  Iramwavs  (  oiutruclioii  Sy  ndicaVc  mr.  1 
\V»keti€li  cv  Dirtnet  Li„lit  Its  1  way  Co.,  and  witb  I'iek,  K.tt  .v  « '.i  ari  i 
Vi';k>liiie  r.l.ilMs  Traiiini.yr  Cunr-tructiun  Synd..  tj  coi  ttr-jct.  . » 
li'jwii  -  III).!.  w:m  i-  ,ir,(l  ni.iint«iii  Ihi'  tramn.vy  auibnti-ed  by  the  \A'.ik.j-t)<  1  i 
.\  l>i:l.-i.t  Li^ht  iLai.i^.ay  Oidei,  1'.'.>1.  the  'V.^kelii-ld  A  r>;.<tri.-t  l^viti-. 
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Bulvays  (Extaoaons)  Order,  iwn,  and  th<t  Wael  Uiding  Tramwsjrs  Aol, 
1904,  or  any  otb«T  tnunways  arul  liKht  or  other  railways  in  (ireat  Britaia, 

wid  U)  carry  on  the  bniiinriii"  o(  tramway  an  1  r.ulway  pmprietors.  en- 
Hinptr>.  tiectrician-'i.  conlr.w'.iir«.  nianufaLl:;.-.  ^^.  nf  r  'Lain  .-iluck  and 
Tabi«i«S,  SUinilwrr  flf.l'  :citv  .V  :•  J'  i  l  iucrlor,,  U.S.  LwD,  W.  U, 
0.l.lc-::  1 


oin  woM, 


IBAHPA I  A|iti1  1 S).— Buk nto  ^  per  oant.  (diM«  Uaroh  9, 1908). 
Pitoa  of  sUrer  'Jfiid.  per  oi.  Coasola  OOJ— 91  for  noner,  91-9U 
tor  aoeoiuit;  ^  per  cent,  annullie*  Agj— W).  ConioU  Pay  Day,  May  4 
8l0«ksMd  Sbares  Continuation  DavK,  April 'J4i  and  May  10;  Ti^etDay, 
ApiU  ST  Mid  Iter  11 ;  W  ^r^'i  '^"^  Md  li«]r  IS ;  Mialai  Shara 
OanX^nr  Htft,  April  W  nd  M 

tmntn  ^i— ^a^t— i«»a«j  tTf  (f  ilT  1   IITlT  iHlllMUH  ifltC  fllWilH 

£9.000Ui«ndltof  NiHwalAiiid,l»t«  daofamd  u  faitaila  AfMwd  loc 
th«  faartCV  asded  March  31  of  15b.  |wr  eent.  on  the  ordinary  tXki  fL  lOt. 
per  OMi on  tha  preferml  stork,  Ipss  lax.  |>ayabte  May  I. 

CAICVTTA  ELECTRIC  8DPPLY  CORPII  LTD  I  The  dirpctors  recom- 
mend pajnictit  lit  il  .l.\i.lp-n  L  lun  M;i)  (It  it  the  talc  u(  111  per  cent,  per 
annum  (or  the  half  ii-ar  ludt'd  Vfc  M  imakini.?    [i<  i  i  tnl.  (oi  theytai  . 

COHPASIA  TiLEORAFIOO  TBLETONICA  DEL  PLATA  HOKTS  VIDBO),  ~ 
The  protU  (or  11HJ4  vrn'!  SlOa.lyil  35  (ni  n),  and  a  dividend  o(  I'i  |>i.-r  cent. 
ha«  bci-i)  declared. 

OOOWTT  or  LOMOOM  BLSCniO  nmi  OO.  (LTIK)— The  tiuurer 
hocteaad  iTgiaiar  af  hiridtr^  itl  llit  aannnil  dakantonalMk  viUbaoloaad 
Inm  I7(h  to  Mth  Inal ,  bwlumva,  fnfmaLkutj  to  payiaeat  ol  iotaNii 

BASTBRM  TBLCQRAPB  CO.  LTD.  I  ~  Payment  will  he  made  by  M  umnl 
on  May  1  u(  inlerett  (oi  lli<'  h»l(  yeui  eiidifd  .\pril  J-.t  on  tin-  t  per  cint. 
mort^iLKe  tU-benture  etock.  'i  Ik*  lrant^f*  r  books  will  b*'  clnt^-id  from 
'illlh  to  J^ttli  intl.  indoei^c. 

lASTSKH  *  aOOTB  APUCAM  TBIilOTBtFH  CO.  tLTD.)— Payment  will  bo 
OMda  by  warrani  on  Majr  1  ol  Iba  intanat  en  tba  4  nar  aent  Ifonriliiu 
subsidy  drbrnlum.  The  transfer  booka  will  lia  eloaad  frooi  9Rth  lo  SOth 
iost.  inclasi.r. 

lASTERH  EXTCNIION  ADBTRALASU  *  CBI«A  TELXORAPH  CO.  IT£>  I 

The  ditLCtors  have  dcdarrd  ii  dlviikni)  (or  ihi'  •|U»rtcr  ended  l>cc  :tl 
laat  of •>.!.  pet  nhari-.  L -.'.iliLr  wilh  .*  Lor.UH  u(  1^  [k'I  Hhart  I'J  per 
cent.),  mukinn  a  total  difltrib.ni.:ii  nt  7f.  rci  >:'  (ot  IIh' )i-ar  I'.tOI.  puiublr 
May  4.  Thr  slmrr  rr^nstrr  » ill  i*  closi-d  (i  itn  Ji.tli  in  ..I.  to  Mny  .H  Ini'linivc. 

8T00S  KROHANQB  MOTICBB. — i'liv  iitock  Kxchange  committee  bii\o 
bam  ankad  to  grant  quotations  to  a  larlher  issue  of  nS.UCiH  £1  fnliy-piid 
7  paroanl.  cumulative  pnlarenae  shares  of  tbe  South  Metroitolitan  kite- 
trie  Light  .r  l^tr  Co.  IJM.)  and  TOW  $100  shwaa  and  •S.fiOO.OOO  »SO0 
aO-y«ar  5  per  osoi  giM  MOda  of  Uw  Aw  Awla  7i«aH»«|||S,  4  PiMrtr 
Co.  {iJd.}.   

db^MIJAL  MD^OBBieM  iMyB8THBHT8. 
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BBITISfl  INSULATED  «  UaSBY  MBIIS. 

Electrical  Cable  Makers^ 


WORKS:  PRESCOT,  HELSBY  AND  UVERPOOL 


FILXEIT  &  8UnXEAUME  GAB1SW£RE  AOT.-&S&, 


ELECTRICAL  TRAMWAYS, 


COPPER  RAIL  BONDS, 
IMv.  Oiirt  t  Via  Ikn^te; 


.^r':-^^*^  W.  F.  DENNIS  &  CO.,  LONDON,  E.C.  T,*^Jr^r';r.'''^,^*^^h...o^. 


ABSOLUTELY  RELUBLg  ENCLOSED  ARC  LAMPS 


140  HOURS  with  .  .  . 
SINGLE  ENCLOSURE. 

ALTERNATING  and  . 
CONTINUOUS. 


THE 


GILBERT  ARC  LAMP 


COb.  LTD., 


TelegraaHi 


LOKDON. 


HENLEY'S 

FIR&RESISTING  CABLES 


Google 
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TAHGYE 

TOOL  AND  ELECTRIC  Co.,  Ltd., 

Bipmingbam. 

^_     CQakcFs  of  ... 

DYflAmOS.  O^OTOl^ 

AMD 

(naehine  Tools. 


THE  ANCHOR  *^b*'*"'?=? 

AADi  c  r\     I  Vulcanized  Bitumen  Cables 

CABLE  Co..  Lm,         Lead-Sheathed  Cables 


Works  Sk  OlfloMi  LEMN,  Lmoa. 

Tdtcnuu :  "  Runnift  "  Leiou  Lawcs.     Telephone  No.  tL 


NAMiLTON  ifouw,vicrroinAniinANKiinNT,i.a 

OLAMMW  OmCB-lflS*.  BATH  STRKKT. 


The  "DUUiOIIO  H."  SwHbIi. 


«Tlwlwttah] 


r-<fr  ■  R'-i  ....1 


LONDON  OFFICE: 

i5bVi61«IIASTIECT,8.W. 


WaUAJN  CIKBTON. 


Slu  ^urt  ^ItitnufucturiBfl  f|!fi^ 


POSH  8WITCH. 


JwEt  RICHARD 


BITUMEN 


-  11  - 
Letdenhall  St., 
London,  tO. 


ran  mwLATNia  <witi>06n. 


DUMI 


LE£RICSSON  HANUFAGTOBDlfi  Ca 

BYRON  HOUSE,  82-85,  FLEET  ST^  LONDON,  EX. 

MANUFACTURERS  OP 

TELEPHONE  IN8TRUNEIITS 

SWirCHBOARD  AND  lisTfiOA&D  MAT£HIAL 


Electric  Mcmifflwg 

Instruments, 

JiajIBTBKS. 

VeLTMBTBKft. 

WXTTIIETBBS. 

'  * : 


limit  t^ttl  talmtffti 

triti  ParpotM. 


•Ad  stock  M— 

JSSEPH  LEVI  &  Gi. 

(Bniidi  of  BOSaBTOn  IQIRim 


Ih.:  100' 


STORAGE  BATTCRIE3, 


   ^  IJfpert- 


4  niMClIf  Te«t«.  Ctirfet^«..A«.  l^f^hiM- 

   _  ii'Ht  aua  "  * 

ivmlioiifurArld*,  ir. 

*irrri(TmT  roxrtPKNcr  rviEVNTKEi*  _^ 
VIOAREY  &  CO.,  V  r.,j  ^n,:..vvf,,  STAFFORD. 

DABcriptiv«  Pflmphiet.  with  FiKed  f«««.  Post  FfMM. 


OF  XVBSr  DBSOMFTIOir. 
apply  tor  CaUlogutt  mad  Pricta.  mat 
Tftt4»  Cut  wUh  appUemtiem. 


PTNKCMTM 


WARD-LEOMAIO 
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V 


Princii 
^LECTRIC  LIGHT,  _ 

Installations. 

W.  H.  WILLCOX&Co.,  Ld. 

23,  S4  and  36,  Southmark  Street, 

poena,  7S7  f  T40  HOP. 


CYLINDER  OILS 

for  High  and  Low  Pressures,  also  for 
Superheated  Steam. 

CRANK  CHAMBER  OILS 

for  Splash  System  and  Forced  Lutni- 
cation. 

DYNAMO  OILS 


(or  tliffh- speed 
Bearings. 


GAS  ENGINE  and  GENERAL  MACHIHEIIY 
OILS  for  all  purposes. 


Our  Oib  M  ipedaliy  adopted  and  recomincndcd  by 
the  makers  of  bich-ipcfd  cnginei.  They  arc  specially 
fctioed  and  (uliil  the  rcquircmcnti  of  electrical  cnglnccrt 
in  fegard  to  tuitable  specific  gravity.  {Ush-potnt,  &c. 
We  shall  be  pleased  to  quote  lor  lubeicaots  for  particular 
pttrpoecs* 


STORES  and  SUPPLIES  for 

ENGINEERS  and 
ELKOTRIO  INSTALLATIONS. 

ASK  rOM  CATALOaua. 


CHANGE  OF 
ADDRESS. 


LANGDON-DAVIES  MOTOR  Co.,  Ltd. 

S4>»lb»»rk  Works.  Deverell  St..  LONDON,  S.E. 

latt  AMna:  101,  Soutlmark  St,  London,  8.£ 
TtUcnphic  Aildras 

"KAJlurHON  LOMJON."       Taleiituiu  Ko.tTI  Uu|h 


PHOSPHOR  BRONZE  CO.,  Ltd., 

ST.  Sumnei"  8'tr-ee't,  SoM^Hwar-k,  kONDON,  S.K. 


Spedaliata  in  Metallic  Alloija. 
BOLE  MAKERS  OF 


Contractors  to  the  War  Office,  Admiralty,  Inata  Office,  ^o. 


'^PHOSPHOR  BRONZE^'  (Cog  Whed  aud  Vulcaa  Brnnds)  INGOTS. 

CASTINGS,  STRIP,  SHEET,  Ao. 

''WHITE  ANT"    METAL^  a  cheap  and  Efficient  ANTI-FRICTION 

WHITE  METAL  equal  to  Magnoliiu 
"COO  WHEEL"  Brand  PLASTIC  HETAL.    '  VULCAN"  Brand  BABBITTS,  In  7  grades,  from  pei  Ton. 

CASTINGS  Irk  Bronsot  BrasSi  Gun  Me±al  &  Aluminium  Aiioirii> 

The  ELECTRIC  RAILWAY  &  TRAMWAY  CARRIAGE  WORKS,  U 

PRESTON",  Lanoa. 

Manufacturers  of  RAIL  WA  Y  OARRIAaESTTRAMOMRM  for  Electric  Traction, 
and  all  kinds  of  ROLUHB  STOOK  for  Light  Railways. 

CCeorlaiterecl      Onioe     a.n<t     Worksit       HXHEX.AJND      RO^I>,      PRESXOIV,  I^ANC)». 


GRINDING  DISCS 


For  uae  on  the  latest  pattern  disc-Krioding  machinery,  are  now  almoct 
universally  used  in  the  larffest  and  most  up-to-date  shops  in  the  world. 
They  are  the  FASTEST  OUTTINa  COOLEST  CUTTING  and  MOST 
DURABLE  over  made.    Sond  for  Cftt&loguo  to —  SmTAmLiBMmo  lOQQ, 

zr^r^'^tl^Jmm^l  LONDON,  S.E. 


W.  J.  DAVIES  &  SONS, 


s 
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The  LONDON  ELECTRIC  WIRE  COMPANY,  Ltd. 

mJSffu^     Offlctsft  Wuthoase:  PLiYHOOSE  YARD,  GOLDEI  LANE,  LOHDOR,  E.C.    Works:  LETTOI.  E.  ^aXSik 

MANUFACTURERS  .—CABLES  of  Light,  Medium  and  High  insulation. 

COVERED  WIRES,  STRIPS,  CABLES,  fto.,  fop  Dynamo  fMaohlMi. 
SILK  COVERED  WIRES  for  Instpumentit. 

LINE  WIRES,  CABLES  AND  CORDS  for  Telephones,  Bells,  fto. 
FLEXIBLE  CORDS  AND  CABLES. 

PLATINOID,  EUREKA  and  other  RESISTANCE  WIRES. 
GAUZE  BRUSHES  and  Sundry  Appliances. 

Engineers'  Specifications  Carefully  Worked  to. 


PRICE  LIST 
ON 

APPLICATION 


Short'CirouttIng  Praotloally  lmpo99lbl9l 


ISOLIKPA  EO  E  BEBLIX. 


BiMkdowB  Valtsfe,  13,200! 


•  r  ALUl  H  XX  OU >  9  BERLIN,  M.  W.  87. 

WK  RECOMMEND  Oni  WELL-KKOWN 

ACID-PROOF  PAINTS. 

Which  are  in  General  Use  by  LEADING  ELECTRICAL  FIRMS,  and  are  recog- 
nised as  EXCELLENT  MATERIALS  by  prominent  Technical  ExpeHs. 

INSULATING  VARNISHES. 

For  Machinerr  sad  ApjpmUM  uiidk  aitlier  HEAVY  or  WEAK  CURRENTS.  T«tad 
br  tbe  Phyaik.  Techn.  Reicha  Venuctiaaaatalt,  kod  their  merits  demonatnted  at  the  Ftfit 
llDiTeraal  Kxhibitini  io  cooDaction  with  a  3,000  H.r.  maohice. 

MEW  "ELECTRO"  ENAMEL.  ^JiZ>?^„%^Z^'^ 

Bast  Guarantee  agalnat  Short-Clreultinf  and  for  Preventina  Theatre 
FIrea  and  Stoppa^ea  en  Clactrlo  Tramwara  and  High-Speed  Rallwajrs. 
OATAbOOUB*  AND   SAMPkBS   FRHB  ON  RKQUBtST. 


HART  ACCUMULATOR 


STORAGE 
BATTERIES 


row 

PRIVATE 

INSTALLATIONS, 

CENTRAL  STATIONS, 

SHIP  &  YACHT 

LIGHTING. 


PATENT  NON-CORROSIVE  TERMINALS. 


STORAGE 
BATTERIES 


TRACTION  POWER 
STATIONS, 

MOTOR  CARS, 

LAUNCHES, 

PORTABLE,  MEDICAL  & 
LABORATORY  WORK. 


Writo  for  MuttratBd  Pr/om  U9t. 


MARSHGATE  LANE,  STRATFORD,  LONDON,  E. 
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DICK,  KERI^  &  CO.,  litd 


Variable  Speed  Stationary  cnotop. 
Standard  Totally  Enclosed  Type 


HEAD  OFFICE:  Abohurch  Yaho, 
Cannon  Strkt.  London,  E.C, 


WORKS:  Proton.  Lanos., 
AND  Kilmarnock,  N.B. 


Western  Electric  Company 


For  TRJK.XCWiK.YS, 
JUNOTION   BOXES  AND   ALL  AOOEaaORIES. 


0it7  Oae«:  171,  OXntXN  VIOTOKtA  BT&ZXT,  B.C. 
TaUpboH  ^a..iU  H.UiK  ud  am  CUIT&4].. 


Worka:  VOKTH  WOOLWIQB,  M. 
TtUphotM  No.  tm  Kait. 


THREE- 
PHASE 


Recording  Wattmeters 


For  use  on  Balanced  or  Unbalanced  Circuits* 
Any  Pressure  and  Current. 


SEND  FOR  PARTICULARS 


ELLIOTT  BROTHERS, 

Century  Works,  Lewisham,  London,  S.E. 
U^RQE  DIAL  STATION  VOLTMETERS,      e»unpie  at  ss.  leicestu  square.  mwm,wA 
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Small  Motors 

FOR  DRIVINO 

DENTIST  and  MASSAGE  APPARATUS, 
PL\NOS  and  SEWING  MACHINES, 
VENTILATORS  and  FANS, 
&c.,  &c 


PLEASE  ASK  FOR 


^)       LATEST  LEAFLETS. 


6tii.  FAN  for  CONTINUOUS  or  ALTERNATING 
CURRENT,  with  WIRE  GUARD,  110  v., 


'  BRANCHES: 

GLASGOW.  SHEFFIELD.  MANCHESTER. 
BRIGHTON.  CARDIFF. 
BELFAST  AND  DUBLIN. 


251-^. 


Telegnmi : 
GALVANOSCOPE  LONDON. 

Telephone  No*.i 
4311,  4312,  4313  &  4314  GERRARD. 
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NEW  LIST  OF 


^  ^      GABLE  &  CONSTRUCTION  CO.,  LTD.,  ^ 

HAMILTON   HOUSE,  ^* 

VICTORIA  EHBANKMENT,  LONDON,  E.G. 

WorkB  :  BELVEDaRE.  KENT. 
Ttte(ib<iiw:  ini  H<jL8tjtjf.  Ti!l»gT»»«:  CxUHiDu  Lonxm. 


*        *  » 


SWITCHGEAR 


NOW  READY. 

A9k  for  U»t  VI.  H. 


151.    QUEEN    VICTORIA  STREET. 


GbARKB,  CHAPMAN  &  GO.,  bZ^ 

ELECTRICAL  ENGINEERS, 

MULTIPHASE 

ALTERNATORS  &  MOTORS 

DiaJBGT-C0X7PI.SD 

e:noine:s&  i>YiYAiv[os 
Dynamos  and  Motors. 


OP  ALL  KI.VDH  AND  SIZES  WITU  OKX  OK  THRRK 

MOTOBS, 

■  LBOTRIO  WINCHES,  CAPSTANS  for 

all  LiiMula  and  Volta^M  m.  Bpsolallty. 
PBOJB0TOR8,  LAMPS, 

MIRRORS  and  LBMSES 

■  LBCTRIC  LIGHT  and  POWBR 
INSTALLATIONS  of  all  kinda. 

VBRTICAL  BNCL08BD 

FOROBD  LUBRICATION 

DOUBLB-AOTINQ   HIQH.  ' 
BPBED  BMQINBS 
Of  all  kUm. 


GATESHEAD  ON  HNE. 


Cc 


RECORD 

AT  SHEFFIELD  ELECTRIC  LIGHTING  STATION. 


LOWEST  COAL  COST  PER  UNIT 


WITH  BENNIS  STOKERS,  BENNIS  COMPRESSED  AIR  FURNACES 
WITH  PATENT  HOT  AIR  FEED  TO  BARS  AND  ELLIS  &  EAVES 
INDUCED  DRAUGHT  SYSTEM. 


Mr.  S.  E.  REDDEN.  Manager  to  the  Sheffield  Corporation  Electric  Supply 
Department,  Commercial  Street,  Sheffield,  says  in  Engineering : — 

"Experience  with  aimiiar  machines  in  the 
Sheaf  Street  Station  does  not  lead  me 
to  fear  any  notable  increase  in  the  up' 
Iteep  charges  after  the  period  of  main' 
tenance  has  expired." 


[!!  BENNIS  &  CO.,   iss^  BOLTON 
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SIMPLEX 


STEEL  CONDUIT 

SYSTEM. 


MULTIPLE 
SWITCH 
BOXES. 


It  is  often  found  necessary  to  group  switches 
togetiier,  and  the  above  arrangements  show 
a  very  convenient  way  of  meeting  such  re- 
quirements. 

The  cover  of  these  boxes  can  be  readily 
removed  for  wiring  or  inspection  purposes. 

If  desired,  an  enamelled  sheet  metal  or 
polished  brass  cover  can  be  fitted. 


Flush  Type. 


FLUSH  OR  SUNK  MOUNTING. 


IN  ALL  SIZES  and  UP  TO  NINE  WAYS  LISTED. 


Sunk  Typa. 


NOTE.— These  boxes  are  for  drillinK  and 
tapping  to  cuatomers'  requirements. 


Jg^implejt  ^leel  Got\cluil  Go..  Ltd. 


80,  Digbeth, 

BIRMINGHAM. 

20,  Bucklersbury, 

LONDON.  E.G. 


Adopted  by 

LcAdins 

ELECTRIC 

UGHT 

STATIONS. 

R^lvay*. 

Sbtpplac,  &c. 


Blue  Asbestos  Removable  Coverings 

Durability. 

Boilers,  Stearr)  Pipe^,  flanges,  &c.  Lightness. 


FOR 


THE  CAPE  ASBESTOS  CO.,  LTD., 

KIMBERLEY.  IjONDON  .  TXmiN. 

Tel.  Addr««  :  I.tuoiutCFr  LoNOOH.    HmICI  OfHc**  I  S,  MINORiCSi  K>0>     lelepbone  :  SITS  Avixna. 

\  WHITE  ASBESTOS  PACKINGS  for  STEAM  and  HYDRAULIC. 

FINE  BLUB  and  WHITE  ASBESTOS  YARNS,  and  PAPER,  CLOTH,  etc 

,  for  Electrical  Insulation.  £SSiii.^V::r«J!2 


STEWART  ARCLAMPS 


CAN   BE   HAD   ONLY  FROM 


J  DEFRIES  &  SONS.  LTD..  146  &147.  NOUNDSDITCH.  LONDON.E.C. 


THEIR    AGENTS    AND  CUSTOMERS. 


SERIES,  SINGLE-BURNING  and  HIGH  ECONOMY. 


Lam /IS  described  in  List  £44- 


1 
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HEAD  OFFICES  ^  SHOWROOMS;  1 5,  Gfay's  lon  Koad.  London,  W.C.  m')  •  L'""oi;j 


MOTORS,  DYNAMOS,  TRANSFORMERS,  LIFT  &  HOISTING 
MACHINERY,  CONTROLLERS  &  ACCESSORIES. 


OUB 


IRON-CASED 

MINING  TELEPHONES, 

Bells, 

Morse 
Keys 

AM 

RECOGNISED  as  STANDARDS 

I.\  AM, 

Mininjf  Specialists. 


THE  INTERNATIONAL  ELECTRIC  C9 

55.  Redcross  St.,  Barbican.       34.  Robertson  St., 


Lord  Kelvin's 


LONDON,  E.C. 


OLASOOW.  I 


Recording  Instruments.' 

Ammeters, 
Voltmeters, 
Wattmeten 

For  Direct  or  Alternating 
Circuits, 


TRACTION 
..o  LIGHTING 

For  Board  of  Trade  Tnacti 
Panels  and  Middl«  w 
Earthing  Panel*. 

o£MO-eeAr. 

LARGE  open  MOMM^M, 

Movemrnt  to  Chang-  Rec 
also  Winds  Ol<>ct«. 

OIHBCT'CDBaiMT  VuLHHTtB.   ~**  ' 

SS"*^  CANNOT  BE  SX^^a^^o' 

SoLK  Makehs—    

KELVIN  A  JAMES  WHITE,  L-'kc 

C«nbrlilte  SI.,aLA3aOW,  tu4  M.  VIctorii  St..  UONOO 
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WHEATLET  KIRk,  P&ICB  ft  CO. 

(BttMUut  mt.) 

MtlMOML  AND  mechanical  VALUEMb  AniTIUTORS 

AND  AUCTIONEERS. 
Qar  AT>r*ta  AnaasI  VilutlM*  •xc—t  ■9,SOO,000. 

IMMWAY  A  ELECTRICITY  SUPPLY  VALUATMNS. 


&XN  KWAi^  Ac  1b  oooionnltT  irlUi  Ih*  AcUi 

for  tmaafn  ate  oeal  ar  atlMr  yoxn. 


f S077   


■AWBT  AUOnOB. 


Br  KM 
CadB  a  IMI U  Aa*<xt,hr<>nt 


BCOTTOIK  A  WnCW.KT, 


65,  AlfrcUin  rim  l,  Nutlamhiiu. 
WBDHUIk&y  NBXT,  APBH.  U.  1MB. 


I  I  liv  .VI  </Tlo»,_im_di«  tnmiam.  M'dtoM;-th«  

brtif. 

   Vrt 

Ipala.  ud  Brai-ktta.  (.'ubc.  CaJit*,  rUaiMt  Lmm.  MmIw.  Swlteluw.'  riiM 

h  lactamnnt 


Tyj^llSHliS.  RCOTTORN  &  SMK1>LBI  are  favoured  with 

tba  Ini.t. 

TKICAI.   XNOINKSB'S  BTOCtC-tK- 
MOTOBS.  nSTDTO  UCV. 

rwktta.  (.'uisc.  CaJita,  t'laaiMt  . 

2^— _  Billwirt,  B«I<.  Win,  N«i«l|in.  «m  twm, 
jfinUii.  ft  ,rii 
Ol  TiMT  lh«  bjr  prr  T I  o  KaU  (nm  W  to  4. 
Aftf«  to  c<iiiinii*nr»  Ht  11  u'rlork  prompt. 

IVr  •l«"  r>!ct,T,  1  .ra!i.(iK«  mid  lurh»r  partiralan,  tvfij  *«  Mmu's.  MKLt.OIW, 
UA!ilit:s  \  .MKI.I.oKS.  iluoUrwl  Ai-aii«iitanU.  Bridlaunith  Onto.  N<i«t  nicbtn. 

IT— —  r  -  -  1 —  —Jai— —aM^— — iMfc^^^^— aj  

ELECTRIC  LIGHT  PLANT,  with  horizontal  Engine 
tno  boiler),  Cronpiim  ft^Mpam  110>volt  Coaipoaiiil  Djriiniuo,  Arc  and  Hand 
IiUlM,  PandaaU.  Bwilah  and  DirtribaUac  Boaidi.  Oibka,  Wlrai  and  Fittinii, 
anllutot<)rBrt«*M«Mbaoro(b*riNir|Mia«ai.<<oat  i!3IX>l8  montbaaco,  tu  be  8«.l],Ii 

Sr  PUBUCf  Al'tTIAN  on  APKIL  litb,  aal«aa  »ra«1oatt)r  diapoaed  a(.-A|irlr. 
•■■a  B.  Ocu,  KmtIm  AWa«,  liana. 

CHEAP  miPAID  ADVERTISEMENTS. 


«MMT«ak  worn  MLB  en  pen 


Tkrtt  lAna  artd  u-vi<r  {M 

Ptr  Line  a/Ur  ._   

Word*  to  Uia  Uaa. 
■wan  to  aar  at  Ik*  aba? a  IdnH  i 

 0*M«alalMsa%ii«fel«V«( 

tot  anataga  et 


mBOELLANEOnS  PLANT,  ftc..  WAHTXD. 

AOCUMl'LATOKS      hcomd     han-l)     W.liXTKI).  Also 
DynuniM.  MfctMnery,  Cupper  Cable  Scra^j,  Mb'-aI.i.  aoU  MeLaUii,-  iJr'--*!  cil 
*  for  Utah.  TuwB  Off  couBtry.   Wrli«»  JuaU'U  AMoa, 


WANTED,  Two  Direct-cooflad  ENGINB  aad  DYHAHO 
SETS,  «acb  capable  al  a  duty  aTin  auataa  at  110  volta— «itk  ink.  per 

aqnare  hwh  at  irl  iu'lrr.-  -noa-ooadaaaiaK.  Alao  l>lrv-:t'Oimi>led  Sal«,  aa  above, 
IbraSOaBpeni  Hi  UOTi>lta.  OnulatloBa  waatod  tor  ic<x."t  MxunilliaBd  neafeat  aian, 
«r  aaw  pl^ni,  — tt>i't>,  >.'.  K.  b.,  KiittritUm  OHIrr,  ->i»l»l/iir>.i:i>iiri.  I'leelatrret, 
London. 


WANTBD,  LAICP  TOPS,  with  Platinum, Borap  PUkinum, 
•a-BBR  *  00..  m,  LadiBte-kiD,  iMdoa.  B.C. 


■SMttLAMIOmi  lUJR,  Ao,  m  lAU. 


r°2 


SALE. 


■loan. 

>  8eeoi4-k 


ai 


 U»t  Ekotrte  "Qteerattac  Sata.  WUIaai  2  O  Compouid  Emriaaa. 

dObw.  twoiiola  DjaaiBoa,  UKadlla,  400  aaiarai,  at  490  larobithMia,  laiHb.  aieai 
Tha  akoa*  an  aaw  iBjtkoiwiilh  vgckim  acdw  and  aaa  ba  itaa  raaaint  I 


<&  SALK,  I  h.p.  Cioasley  Gas  Engine,  E.C.C.  Dynamo, 

ISav.,«6Tolta  at  1,300  rart.;  27  B.P.8.  K  7  CaUa,  Ediawaa  Aoaandatar 
iritt  laatnaoala  Plioajea,  Now  IMita«  IS-foon  boaaa.  Omar 


DYNAMOS  FOR  SALK,  in  ^ood  ordur.-One  Shunt- 
woasd  Dtuido.  each  CApftt  lo  of  girm^  JOO  HO,  W  un-i  'X>  ait4ii«n?>,  rvttjHM:- 
at  110  THUS.— Apply.  Et>MiM)Fic*5.  Uapel  itriTct.  I^ublm. 

UmULJmm  plant  for  ULL  KitiniNd  M  Mit  pigB. 


Telegmaa: 
Tuaatlla 


STANLEY 


OOLO  MKDAL 


(•iH"  8t  Uuii, 


SURVEYING  AND  DRAWING  INSTRUMENTS 

Of  Ktmrf  DaacrlpUoa,  of  th.  Hi«ibi>ii  CJu&Ur  7  tuxl  FlnUh,  at  tba  BMMt  Modarat*  Prisa 

A.idr«. :  —  futce  LIST  KIT  nu.  — 

ORKAT  TURNSTILK,  HOIAORN,  LONDON.  W.O 


fJIHE  EASTERN  TELELJRAPH  COM  PAN  Y,  LIMITf'T" 

PBB 


NOnCB  ia  Benb*  < 

CBHT.  UOBIOAOBl  

(n«  the  Mb  AfvO  10  Om  OOi  A|i 


kHou^tf.  I''in-1riry  Pavetut-nl, 
Lnn<l<.n.  HC  ,  llUi  April.  199,'. 


■f  tkifoMMW  «8t^' 


rnilE    EASTERN   AND    SOUTH  AFfilCAN  TBLE- 

i-  (iltAI'H  COMI'ANV.  LiMmsD:  • 

NOTI«.  K  U  Bmb}  Olraa  Uiat  thr  TKAIttKKtt  BO0K8  «C  tlw  WWStL  PEE 

cr.ST.  KKOIKTiaCD.IIOBlOAOBDBBJtJtTUBBSI  

or thu coofaar.wlSlM CL(   "  ~ 

iaclUMirr. 

Rlevtra  tbwae,  Flaabmy  PkaaaaM. 

Lmedoa,  B.C..  lUh  ApHI.  I  DO.'.. 


tiwi  th*  laili  iSril  «•  lb*  Mtt  ABA. 


THE  COUNTY  OF  LONDON  ELECTRIC  SUPPLY 
(•(IMHANV.  M.MU'I  D. 
NOTICK  U  llarahv  <.i,m  thai  tha  TBANSPKR  BOOKS  and  BKaiSTBB  OF 
nOLDKRS  (iPilP.cdSr)  DKBR.S'TURB4flDOI(%llHiOMlBiar«UlhaOMBBI> 

from  t!i«  IVih  to  tba  :<i>iii  in^l  .  both  A 
the  I^lrr>^1'.  <luo  oa  Unf  Ht. 


Loadoa.  BX., 


L,  Monrni 

.April  lot 


lOtA.  1906. 


B.B. 


jll^EIBOPO] 


LITAX  BOROUGH  OP  FDLHAU. 


.Kb 

oa 


Tb*  Piilham  BHoagh  Cb—cn  li  K*.4M<    NMtra  TBHOBBS  Cor  tba  Banrtr 

I'fmittom  of  » 

CaatwtH.  OCWMIIBBB  PimiO, BPHFi^a Bm»  TTOBK. 
N.  STSBIi  BOOP  aad  BUHUSB  WOBK. 

<i     1Y>AL  tDNVETISO  APPAKATl'S. 

r-,     rj.  i.t:  u,  1 .  i  .1  w  i  i^-s  mi.l  Komauf  TimderiaaT  be  <»lit  liotf.]  fr.iui  lli*.  M.nj' 
Klcjtricjui  .tnd  I  j:iaiaui^  i:B(iii<»<f,  Mr.  Arthur  .1.  Ptillvr,  alter  Utu  UUi  laal 
paroaol  o(  •  di-iueil .  (  Oim)  <iul    it,  whiob  will  be  retaraad «a  th*  H 
uni<  tit  tba  Tea'ti  rt, 

TeadArera  t«>  .tale  wbti^b  t.'ontract  tbej  wiab  to  T wider  for. 

Tnitdara  made  out  ou  form  auppUed,  addreaaed  to  Uie  T*<ra  Clork,  Tttmt 

PuUaam,  and  vodoraad  "  Teodar  fur  Cuotracl   ,"  to  be  delliauB  at 

Towu  Hall  nut  Ut<T  th.n  U  noiw  oil  WEItSBBDAV  tba  aMh  laat..  MM. 

TIh*  "raiiv  r.  ii.l  r  1-  it  m^^caaarlljt  aaaqMd. 

B.  K.  PBMOOTT,  TmCtak. 

town  Hall,  KvlUAtu-rt/ul,  (  ulbaiu. 


QAMBRELL  g 


ELECTRICAL'  , 

iNSTBinaci|i9. 


I^o^al  Boulton  pottertea. 


INSULATORS 

wnar  w  MmiiML  tmnm. 
DOULTON  &  COa, 


UMirmo, 
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EVERSHED  &  VIGNOLES.  m 


Makers  of  all  kinds  of  ELECTRICAL  INSTHUmJS, 


Our  New  List  of  AM  METIERS 
and  VOLTMETFRS  will  be  for- 

warded  post  free  on  application.       AotOH  LaRO  WorfCS,  CH  I8WICK.   LONDON,  ¥1. 

TENDERS  UfVITED— rofitiNMJ.  SlISCEIJJlNEOnS  PLANT,  &c.,  FOB  SiOJ-^M^ 

FOR  SALK. — One  Lavnl  Steam  Turhint',  50  ii.h.p.,  wheu 
wnrkintc  with  ISOlb.  st^iABi  auii  roiHl«nt)kaic  :  witli  tUkm  ibiT>  nln,  tonn»r. 
«|ive<|.r<-ilai.-iiiic  icenr,  and  drivioir  pulltxii,  riiuuluot  1^  n<i.  psraioola.  iUin 
TFTT  (ooJ  roilditMMl.— Apnljr  to  the  ExiilxKSK-IK'I'lllIl.lit.  JiatiiUttlE 
UuUiu. 


EDINBURGH  CORPOEATION  ELECTRICITY 
K1I'I>1,V. 

Tlw  I^ord  ProToot,  Murlitnttm  «u.1  t'ounrll  itirlti!  TKNDERH  Ci>r  (be  rollowtBK 
VroTk  m  conaectloB  wi(li  tlivir  Elrctncit^r  StipjOi  sutloD  >t  M'l>uiiiiM-n)«il;— 

SpociScation  No.  16.— WATXR-TUBK  BOUiKRS. 

l'OI*i*»of  tlie  Snmillctition,  Konn  of  T«titlL*r,  tieumJ  t_  ootlilloiiB  nli<l  Onwimii 
eau  M  oliuibetl  frum  tbe  KnKUMiir,  [ifwar-pu^'e,  K<ii(il>urKli.  ait^t  WcUuMtlar, 
IdUi  April,  upon  t«yii>«li1  of  a  d«pu«it  of  Two  OutD€ite,  wliici*  wUl  be  ntfuuiled  on 
rcooipt  of  a  Loiia  ttd«  fender  and  c  u  the  r<iUini  of  tli«  >i|>ociDcat2ou,  i  leneral  ^  'oii- 
diti"ns  awl  iHtLmiiign. 

thi  Sp  ojticatjon,  linaonl  iViudslion*  ami  OrawibRx  c*o  W  wn  nt,  liut  aot 
obtailwMl  (n  in,  tbr  IHB™  ol  l>r.  A.  H.  W.  KiMiimlj,  IT.  MrUiria.»tn«<,  l.oBiloii.S.W  . 

Tenil«r«,  on  tht-  ttTi-icnt>r.l  I'oriii.  irtiologe^l  in  a<a.4Ml  4>ii*cloi>e.  nni  tfiid.)n4Mi)  outbe 
OOMde  "  Kl«i'tri,-Uv  Supply  'l'«iiiler  for  !*)i«citlcatii.u  No  IS.  '  must  I*  .N  luiTiM 
■ttbe  IHBoo  of  tlw  uuderMgDod  iio»  Ut«rtbau  MoNIi.W,  Btb  Mnj.lWS. 

THOMAS  Ul'NTCK,  E^.,  Town  t1«rk. 

ntj  (lurabora,  hHlInburKb, 
April  7Ui,  19DS. 


CORPORATION 


OF  GLASGOW. 


KI.KCTRICITY  DKPARTKXNT. 

nw  Corjioration  inritc  TEMiKKs  tor  ihf  mpi.lT  ol  111  l.noO  kw.  MOI'uU 
OrNKKAToKS  .  c7|  SU  ITCIIliKAK;  13.  CONIil'.NSIN'l  I'l-AXI  :  (4)>  IIAI. 
CONVKVIMi  I'l.ANT:  and(o>FKKI>  HIMI'.S  Copie«  ol  tb*  »|>««  lllcMUini  and 
Foniit.  of  T*nil  <*r*  tnny  bti  ol'Cainrd  on  appli<'at«oll  to  Mr.  W.  W.  Larkic.  £iucine«r, 
7!>,  Wnterliio- »tr**-t,  (ilas^row,  on  pajaoMit  a  de|io«lt  of  l.>ii«  Ouin«a  for  eacli 
8p«Diiicaiioo.  tbf  amount  ■teixiiiitiid  will  br  ratumed  on  r*<«lpl  o(  •  liona  tide 
Tender  or  Tcndfra.     !^l«d  uflera.  niarkxd  ••  Kloctrtdtf  rJo)«irUiient.  Trixler 

tor  ..   ,"  luuat  be  loilKed  with  tbe  8ubarribpr  on  or  before  TI  KSIIA  V,  tli« 

2lid  Ma.T. 

Tbo  Oorponlion  do  not  IiIikI  tbeuiaelvc*  to  accxpt  tbe  loweat  or  anv  oiler. 

JOHN  BOWKII»,To»»  Clerk. 

Cltj  Clianibdra,  OImitow,  April  I3lb.  1906. 


FOK  ELECTRICIANS 

RUBBER  GLOVES. 


ELF.CTRIC  LIGHTING  PLANT  FOR  S.\LK, includinR 
<>aa  EbiIimi,  l>)iiaiuoawl  Accumulatora.  Can  bi  KcKrackinf .  Wnta  U  f., 
Uoi  482,  12^,  rtiraiid,  Lowlon,  W.t'. 

OARP.KT-HEATIXf;  MACHINE,  complete,  vriih  Fm, 
yon  .SALE.— Write,  C  B..  Doi  483.  Willjii(-i,  t»,<>uiii4,  Uoloi,  W.c. 

FOR.SALEi— One2.-.  h.i-^  Crossley  Gas  Engine.  No.  43525. 
ii|>i!>iNal1y  wndv  for,  cloctric  tishttuif  ftuJ  in  ttinrrMicU  n^^rliui  unlvr.  Tkit 
<>Dfrlne  wu  only  put  down  ■l>oitt  two  jtur*  x^n  koA  \m  bulof  ret^ivl  ti)  Bftto  room 
for  n  pla'tt  of  tbrce  tinii'a  the  Mze.  It  con  bo  mm  \>j  ftp|««LtmMt  ul  M  Mtf 
S^iDtbanii  ton.  Trirtf  ou  lito  £75.— Apply  ti>  Lio  Bcxuxiiuk*  k  Ccv,  VlHonit* 
atTc«t.  Lou-ton,  S.>V. 

/iNH    CONTINUOrS-CDRRENT  MOTOR  TRANS- 

*  '    KOKMKK.  Willi  aiartluit  Panel  aixl  U«wnt<>r  Patiel  on  XacUe  Baat. 

Motor  440  viiltx.  Kennracor  liO  v.ilta,  100  ani|nar*«,  H.T.-H.  Bak«.iikui>l  I.IW  r«ia., 
.1ir>-rr-r-iiil4i..|.  on  rHAt-iroTi  boil,  elkcloaad  t>lM  ;  uew.--Al>(ilf, C.  K.  C.  £7r4(rie'a<i 
r>fli«.  .*inli»iiiiry  coiirt.  Kl«*ot  atrcet,  IjoudoA. 

T^OE  SALE  or  DIRE,  high-cUsa  Dycamos.  Moton,  Alter 

J-  natota,  Oftbte  and  BlaoUlcal  AprarataA— )>KacT  HcDDuaioii  k  00 
Tt.  Flaaburr  t^Tnutnt,  Ixndoa.  K.C 

IRE  COVKRING  MACHINERY  fur  SALE  for  Cottt 

C'ovfinDK  all  ordiaary  aizca  ti  wire.— Apply,  Barriaa  Etwraic  Tufc 
ri'sxra  Co.,  Uayn.  Middi«aei. 

GAS  ENGINE  lor  SALE.  6r>  h.h.p.  National  make,  wi 
■peciall/  heavy  aywhoatforalectrtcdrlTiat.  mK  ttartvr  and  una)  acc«or. 
new  is  19C2i  eeaa  muniuK  l.y  ap|H>intn:oat.— Apply,  Bkitiiii  Kiictku  Tai 

|i>Nl«l  II  <'••..  Hayaa,  Ul<ldlea4>x. 


LUCKHRS.— Sheet  Steel.  Kxpaudwi  Steel  or  Wirew 
luirkrr*  for  inolor  ffumvoii.  workibopi,  ituwi^r  ftud  Ugltt  atatkan*, 
•U  t  TAr<Nl  mi.Twbtfrc.  ^wt  for  Ulmttntud  lUt.— Thu  MErM.  FtTTiviis  C  I'm^ 
fttrnrt  Rilt<rT»e.i. 

OEAhCHLlGHTS  FOR  SALE  or  HIRE.— Johshos 

Phillips.  VlcUtrla  Works.  Cfaarlton,  Kmi. 


G 


Perfect 


Never 
Stand 


Guaranteed 
Fine 


LASS  SHADES  for  Bleotrio  LighkiDS  in  every  Tftrie' 

<twl(B  aad  colour  Jomi  WaiaH  WaiMI.  Olaaa  UaaofacUiraT.  BtnniB 

1  ill' 


Soft  Finish. 


Harden. 


any  Climate 


fpO  KI.F.CTKICIAN.S.— Look  up  p-ige  xwii. 

1.    tiolia  of  np-IOHUkte  oiwmlU. 


1 


OW   RKHISTANCF.S  TRSTKD. 


Write  for  Rc 


/.V^7.| 


J.  W.  BARNARD, 

Cffl:u  i.sMAT  wnr:Ki5ri.n  si..!  :. 
Wirtluaii :  6,>rMt  WliictM*.er  St. 

f  fi H''  O'"'  "^a 

'  -r  C  W  S  bW^);^^-'"  mmim  * 

— ■   ELECTRICAL  POWER  STOMGl 

Sifrrj  Uiirti  bT»jjolntm«xit  to  H!«  XaJmI^  U 


C.  PASS  &  SON,  1 

BodmiiiBtsr  Bmeltinir  Works,  BRISTO 
AKTimOMIAL  LEAD  OF  JkLL 

Fnre  Para.  ,kad  ashes  m  lead  residdbs  from  acct 


AbsolQtely 


DAVID  MOSELEY  &  SONS,  L"^ 


I  sun  111  I'.iii.H  maNi  lACii  ui:ii^. 
AROWICK.    Ml  ANSM  ESXKR. 


M  ;i  111  a  tut 

Newton  Avanua  WorK* 
XaOTfDOT 
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No  More  COLLAPSED  FURNACES  oh  BUCKLED  TUBES 

THROUGH  GREASE 

IF  YOU  PURIFY  THE  CONDENSED  WATER 

WITH  THE  "HARRIS-ANDERSON"  PURIFIER. 

Qrease  Absolutely  Removed. 

No  Objectionable  Matter  introduced 

Automatic  and  Simple  Action. 

Minimum  Waste  of  Water. 

Numerous  Plants  now  at  work  in 
Electric  Light  &  Power  Stations, 

HARRIS  PATENT^ 
FEED  WATER  FILTER, 


82,  YictoriaSl.,  WestmiDSter,  LOSDOF,  S.l. 

Ti-WtW""  :    Wivinii  lir  l«<I<H>N. 

M.  St.  Tliomaa  BtrMt,  SUNDntLAirD. 

tUKKiN  ODERSOM"  PURIFIER.  C«rdllt  Electric  Oeaerttiai  Statloa.  HamUton  atrMt.  OKKXMOCK. 

CBp.olt,,  10.000  gaOona  par  hour.  t.u.,»™.,  v.  ,„.„r..T  u...>o. .  T.»,h««t.w 


VIGKERS, 


TBLEanAUn  : 

VICKEKS  SHEFFIELD. 


MAKERS  OF 

GENERATORS 

and  MOTORS 

FOR 

CONTINUOUS  and 
ALTERNATING 
CURRENTS.  • 


SHEFFIELD. 


ON  ADMIRALTY  LIST 

OS  WAll  OFFICE  LIST. 


COMPLETE 

.  EQUIPMENTS 

ELECTRIC  DRIVING 

OF 

FACTORIES. 


VICKERS* 
VARIABLE  SPEED 
MOTORS. 


SPEED  RANGE, 

UP  to  6  : 1. 

BY  SHUNT 
REGULATION  ONLY 


FULL  POWER  at 
ALL  SPEEDS. 


Digitized  by  Google 
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FESSENDENW 


MATIONilL  ELECTRIC  SIGNALLINO  COMPANY, 


As  th«  malt  of  fire  Trftni'  exptrimentil  vork,  inclading  i 
working  lest  of  s  fall  fear,  ihis  ftiHiiii  i«  no*  put  on  the 
m&rket  as  beinff  eqa&l  regards  sponl  ind  rrliibilit;  to 
manuaJl;  oper&ted  wire  linei,  vhile  first  ooit  aad  miinteiiUK* 
•re  only  a  ninall  frBClion  of  that  of  wire  line*. 

On  Aagast  'iSrd  the  U.S.  Nar;  WinlMt  Board  mti»  a 
eercre  test  of  method  of  preTenting  iotcrfatmn.  TblMll-t. 
stations  with  40  metre  masts,  at  distances  d  I  mfln,  l/)8l)^ 
and  300;da. .  f rom  recrivin);  &tation,  and  one  10  b.p.  ftttion 
'MOil.  bigh,  174jrd8.  awa;  were  o|>er«ted  at  lull  po««  let  the 
parpoea  of  interference,  but  only  the  laat  intntioatd  slatioo 
was  able  to  prevent  perfect  receiving  of  maofKi.  hffotXaa 
Kuarante«d  to  give  the«e  results  can  be  obtained  bj  UDoal 
rrQtAl,  as  also  for  secret  irndinK  without  using  oode. 

Thi*  STstem  does  not  infringv  the  patent!  ol  anv  other  oom- 
pany,  and  tlie  operation  of  the  apparatus  is  guaraotetd. 

Telegraphic  seu  for  working  ap  to  350  miles  ovsrlud  or  to 
7.50  miles  ovtir  lira  are  now  standardised  and  cu  be  tupplied 
from  stock  or  oo  ehort  nolic*.  8et»  for  wotkins  over  kinger 
distance!!  supplied  at  short  notice.  Set»  can  be  tes-ied  by 
purchaser  before  delivery  between  the  Corapsov't  tutatationi, 
approximately  'iW  miles  apart  overland,  oi  between  the  Com- 
pany's marine  atatiunit. 


laterJor  of  MO-mile  Slaiulard  Slatioo. 


No  expert  knowledge  needed,  u  any  telegrtph 
operator  oan  handle  after  a  week's  praotioe. 


NATIONAL  ELECTRIC  SIGNALLING  COMPANY, 

WASHINGTON.  D.C.,  U.S.A. 


NOTICE  of  REMOVAL. 

THE  ELECTRICAL  STANDARDIZING,  TESTING 
AND  TRAINING  INSTITUTION 

Will  REMOVE  to 

FARADAY  HOUSE. 

66-70,  Southampton  Row,  London, 


At  EASTER. 


w.c. 


Telephone  Ko.  9998  Ckkthal. 


REVISED  EDITION  (1903). 

Willi         IDiLstrationa.      Crown  8vo,  12a. 

ELECTRICAL 

ENGINEERING. 

ELECTRIC  LIGHT  ARTISANS  AND  STUDENTS. 

.Kiiilitiurii;  lh"«.  Iiriiiit  hm  |>ie»cril«il  in  the  .SUUIma  ixnunl 
by  ttte  <'ity  an<l  (iuil-lH  Teihniiail  InKiitulr. 

By  W.  SLINGO  and  R.  BROOKER. 


i?   r.VTKKNosTKIt  ItoW.  LONPoV  yn: 
New  Ynik.  ami  Itumbuv, 


c  o.. 


JUST  PUBLISHED. 

IIVfA  yfiV  lUuMtration:     lOs-  6<i.  net  :  po»t  ^f.*,  lis. 

THE  INSULATION 
ELECTRIC  MACHINE! 

nv 

H.  W.  TURNER,  MemJLI.E.E., 

AKlf 

H.  M.  HOBART,  M.I.CL,  M«m.A.I.C.E. 

CONTENTS.  - InliodurlOTT  CootiitfMtWai.  -  Some  Propcrtiei  0<  ln«u 
Materials.— IniutattoB  of  "  MjifTipt  Wire*  **  rtiiplDVcd  jn  Armaturr  and  Kiold  ^ 
in^s.— lovnttiratin«^  oo  the  lli*ruptiv»  SlrMiftb  ol  InsulatinK  MatmaU — 
Mica  CumtHivndi  — InralHlinK  M.ili'riaU  for  Muthinut,  Temnnal  HU»«:kv  Vl»tic 
—  Invulalitin  of  C'omtnatalur*- -  lotuUlinK  VarnishM. —  I'ainti  *ri<l  Inipr<-^ 
MatfriaU,  Hi-at  <Ji»np*lmB  lnii»tf|{iiat<nc  Materialt. — Oil  for  In»ulatiti|; . — 
of  Litiaid  anil  t'tu-owk  Inxulatini  Mateiiali. — InsaUtinc  Pritp»Ttie«  of  P.^t**'*^ 
Thin  Sbreu  of  iilbjrc  Kil>rou«  Mal<-rial<  — laislatini;  PmjHTtir*  tif  Impienniitr'i) 
anit  Kabilo  and  «i*  <  •lluloid  — Iniul.itinf  ol  OttiuM  ..f  Cooducton  in  A: 
Srali  — Sfiai  c  Factor.— Iiiiulation  of  FirlJ  .>*po<i'.«.— Trai>«foiraer  InluUtion— 
tin*  Armature  I'uncbiiift  and  Lamination*  m  GwM-ral. — Taping  M»chm«?«  Ar 
and  llandi.— L>ryin«  Insulalioni.— Vai  uum  Drving  Owni. — Tools  and  Ac. 
employed  in  IniulatiB(.— Sprcification!;  far  luulation.— Index. 

H'ith  4H0  lUnttrMiutit.    I'.'ji.  M.  net :  p<i»l  free,  ISn. 

ELECTRIC  MOTORS    Induction  M 

and  Continuous  Current  Motor*,  their  Theory  and  Oonstructi 
II.  .M.  IloBAKl.  I!  Sc..  M.l.r..r.,  Meni.,\  I.K.K 
TJiii  tmliK  »  charaf tftl«eil  by  confiderablo  dcpartut^i    from     .  01 
mrlbndi.  and  it  i«  brlimd  ibat  Biore  new  licbl  i«  therriy  thrown  00  the  %«> 
would  liaTe  otberwta«  bcm  prai-tirable. 
rONTEXTS.-Uata  for  Motor  D»>i«BlB».-T!i«i  o*  WiodinK*.— Mo*. 

irrutlck.— Motor  tV.ljBinf  and  Te.f.ne.—J'Undardiiation  "«   Motor*.  I- 

t>ifFrrent  I>«»ifB«.--Fotni  Wound  ArmaiurcColl.  — CoiBp»rati».?  l»e«>rTl» 
Moton.  — Varialilp  S|yr<-d  .Mi.lort  — I><-.trabilitjof  u»inr  P..lypha«e  Alolorw  . 
ol  .--tiirtinf  Induction  Motors  — Coirpariiont  b«««o  IftiJui  tiiin  ;ind  C  ••rtti 
rent  Molori.— r><!ii»o  of  Indiiclion  .M,.tor«.  -  E»a«iplr<of  Induction  M->toi 
C'>mnii]tator»  in  Alrcmalinit  (.ntirtit  M.icliiBc-ry  -I'loportiM  of  t  "Cr** 
I  titfprrnt  Gaour*.— Ind«. 
■•  Tbit  bo.A  i»  probably  tbr  raott  coniplrlrand  adTanred  tr*atise  on 


that  bat  vrt  brrnpublUbrd."— /TM /rM«»  A'«'<rsr  (iV.K.)- 

••  I  be  vtudramf  el«ctncal  «irnr»nna  n>ay  fiad  bere  ampl<^  ac-opw  t«r 
and  be  rannot  consult  a  better  f«ide  Iban  tbe  volame  before  us.   — iSmrmmr 


CATALOCUE  OF  BOWS  ON  tllCTHtCITY.  ENCmEERtNC.  Ac,  P03 

WHinUKGR  h  CO..  2.  White  Hut  St.,  Paternoster  Sq.,  Lo 
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XV. 


BRUSHES 


SAVE 


COMMUTATORS. 


List  K  27  deseribvn  tJn-in. 


Sol*  Lteaneaas  and  MakarBl— 


J.  DHFklKS  &  SONS  LIMITED.   146  &  147,  Houndsditch.  London.  E.G. 


PROTECTION  OF  ENOLISH  TRADE  IN 
ELECTRICAL  FITTINfiS. 

All  goods  mode  by  Mombers 
of  this  Association  are  marked 
with  this  Ti-ado  Mark,  WHICH 
IS  A  (JUAKANTEE  OF 
ENGLISH  MANUFACTUUE. 

CHINA  FURNITURE  AND  ELECTRICAL  FITTINGS 
MANUFACTURERS'  ASSOCIATION. 

Kl'I.l.tH>,  I.II>.,5,  l.^iiirii.r  r.tur.lr.r)  11  .  ^  Aor.un  ^^Jeel.  Lt>pdan.  B.C. 
GASKIiLI.  k  GKOCUIT,  Whilrli^ll  Worki,  Lonnioct.  Staki>-oa.1reat. 

KK.NT,  Numlty  Wcrii>i,  Wrllinctos  bitert.  Bunlea 
J.  MACINIYKF.  k  CO.,  (.Il>.,  Wiihnxuia  Wixkt.  Bunltn. 

I  Will  IKMOrSR  4  SON.  Hui:h..n  Surrl.  »>niili>«liaro. 

W  11  1  I  \  •.;  \V  CH>I)  k  CO    AllK-rt  Switrt  Worki,  Builm 


APPOINTMENTS  VACANT 


PATERSON 
URIFIERS 


POWER 
LANTS 


fiUmn  EoglDceriog 

Co  Ltd., 
1 3.  Norfolk  St., 
London.  W.C. 


WAREHOUSES,  FACTORIES,  Ac,  TO  LET. 


TO  UlRGi:  UANUFACTURCRS  AND 

KKKHoLl*  KACTOUV  in  I..  SOLD 


OTHKRa. 

It  rrntly  c  niipll'tvd 
viLli  &1I  i^.t'A  .  rr*|uin}iut(uU,  uuii  uli  iiu(>r>>i«ai**bt»U|>tuiiBle,  tirei>rxM»l  l-v»u- 
ttlruotiun,  elmlrir  lift,  hot  ntr  heatimc  autt  Tunti luting  tbrxmicboat.  TIm  buiMiair* 
curar  «ti  mrf  u  ^tf  a*N>iit  15.7lXift.,  |Mirt  fiv**  fit*:HYjri  nml  pttrt  six  iilucvyB.  %m\  oomtMUt 
*fli»r«r«ao|  hUmU  b8,0ti(irt,  Nii|>or,  Svit<ml  tli^>n  niMi'<«r«  ubvot  106ft  bx46#t. 
wiiV.  aiMt  Xft,  lii<b,  tVrlvi-l  Nortb  tiuMti*Trin-U'<l  U<ht  A  uiiit|u»  profwrtf. 
iadlmlinff  yaxti,  a  toiAl  crt-uud  arm  *ii  abuui  ;tl.1~L)  ••).  ft  ^Vrlte,  Faitokt,  can  ai 
Smitb'i  Aflvf rtisLU|c  (ittlc««.  61,  31  iMfYac«'*tri»<*t,  Louiuii,  K.t'. 


FACTORY  rKKMISHS.  Belvodeie.  Kent.  I- OH  HALE, 
KUKKUul.ll.  v.r  to  btt  LKT  ON  I.KA8t:>  (  to  Ktt«rTbftii»««ao>t  S.K.B. 
BnbstALitiitlljr  butit  l-'l<>ur  niMief  Hlwmt  b.tjUOtt.  SiuiJt  ku  o*«r  I  ^  acr*.  Nurruumlod 
hj  close  ir>ib  ttibi'ii.  ptiwt  rfut  Kii|rii««>  mwt  Hoil«-rt,  F.l«i!tric  Light  I'Uiit,  4)d)c«, 
Labontor;,  Ac.  8uit  <'h<Muii'Bl.  ludiarubber,  cable.  imriii»li  or  BtniiUr  lUAunfuc- 
turv  —  For  lurtlirr  |>&rtiL'ulara  aDd  to  vmw  Applv  t<.>  MvBkr».  JuH.^t  W.  l'oI.lu  & 
Hurc#>gni.  143  aoU  144,  lli>lborn<biTK.  Lou<loii.  K  C. 

FACTORY  SITES  FKBH HOLD.— Finest  near  Londoa. 
vtthiii  U  tnil«»  of  tfrmiunK.  Rail  ani  v«>.fr  f^cllitirti.  Mtlu  Unit  •)»  ktu  ou 
estate,  liramt  aiib-oiL,  cliftip  luil  U.tK  rm;«-.  al'Ctntliiic-  of  Mm\  •  iiud  Um*U  UI>our 
Electric  powsr  «hi  «*»t«tv  a^  itty  low  cba'cw.  Plo**  f r  iiu  aiiia  to  flftjr  &or««  at 
iuoder.it«  price*, -Ai>]>  Wo«i>NorftK  AVh  1>avicimi]i,  1|>  and  11.  Luu«-atnet, 
IfOiwIiiti,  K.i.'. 


BtSXICO. 

MKSSRS.  PBKKCK  A  (  AIIDKW  inviie  APPLICATIONS 
for  tiitt  appoiatmMt  of  CRXKF  VWGDmS  t^*  an  Wtctricii;  vapplf 
iiii-t«rUkiar  iu  MeKico  Otjr  The  iuftt«IUt>i>ii  ia  mwucI  1>t  aii  KuffUnb  <Kmi|Muijr 
atitl  ibtrrv  la  a  iiKnl  laaiiacer  in  r-.tttrul  of  mU>Ae  buviuvMi  Tbo  inrtanitkm 
baa  bMa  laM  out  u|ii>tt  tbe  tbrM  jOiaM  fejr*1f  m  tbnm(kuut,  and  tb«  yaaaut  p]Miat 
baa  a  rapacity  ol  2.750  bUowatU.  «u|i|i[i1tig  about  60,9:0  laucw  of  Ifioandl*  pomv. 

Ap|»lKMuita  muct  bava  bad  a  ai^ubit  ilHrnrrttoal  attd  pimrtiaal  enfiiiaaHn(  tnUmng' 
Biwl  a  tborouirb  kauwlwlfaof  tbn  •ii|<i<l7  of  rlectticity  in  Urxe  towtia.  Kxpadenoo 
wttti  lhiT*-|ibtt«p  wrffkitut  :k  rM^ntiil. 

AfpliL-atioua.  bv  lvt(«r  "ulj.  iiiarkt^l  **  Slexico,''  ahuald  b«  acut      the  luvder- 
>jiru4Ml  iluc  liit4ir  Oiati  THt'KSI>.\Y. April  77tli    ('«ii<li<Ut«ia  lauat  ataU  tbetr  aco, 
•aUry  rt^|Cllrolt,  tiutl  Mulimll  a  rtiut  tMC  iiatitiu^^at  k'vidip  tbcir  <|DaltfloatMgia.  Th^f 
uiuat  al»o  irtva  tbe  u  tmMof  tbro«  t(nitl«w*u  lt>  wbota  rtiCaraMS  majr  b«  laada. 
The  et^^ueur  a|>p>.iiiitrd  wiU  b«  re  to  mXnr  tnti>  a  tbree  feasm'  af  r««itt«i>t* 

PKKECE  k  i'ABDKW, 

8,QM«a  Abaa'i-ote.  Weatiainatar,  Lou^lou*  H.W. 

JJI  LL  MUNICiraL  TECHNICAL  SCHOOL. 

UOTUKSK  OK  KLBCrmiCAL  XNOnfUnUMO. 

.\  I..<K:turflr  uu  KUctn'*al  Kbjn^Mftnf  Is  rojuiroi  nt  the  Above  School  Tha 
Mljiry  will  ouiMOKtiiM  at  ymt  ftitnaiu.  Fafth«r  laforvation  iixhI  Fomu  cf 
A|  ]ilti'a(ii>ii  iMT  la!  xlitaiiMd  Iron  tba  undenlrawl, !»  wbuiD  tiii'lmUou  •hoald 
W  MUt  not  Ular  than  TIIUUaDAY,  tli«  4llto(  Majr- 

'j.  T.  lUtXV,  D.^c,  fNrertur  of  Mndla*. 

EJocatiuo  UCcvs,  AlbUia.*tfMt,  HuU, 

Arni  iitb.  laoa 


A  oriLDS  CENTRAL  TECHNICAL  COLLEGE. 


\s  \NT>:i>.  In  th*  li*|«rta>*iil  u(  ElrctnoU  EnKlur^rtik.  TWO  uJiliuoual 
ASSISTAlfTC  <'nnipotrut  to  ici<r«  loitruction  in  Klwtrlo  Bta^huw  I>rawiit(  aii4 
('oii.lrncln.d.  tuij  lu  F.lMtnf  Macljika  Twtilur  n>«|wiMl . ♦!» .  >'«lai7  lu  each  et— 
coiuiiier.rhtf  at  iiX'Ji  |>cr  BDHdni. 

A|.|.|v.  lu  lUr  Ural  lU'.Uuca.l';  Ml^r,  utAtlnc  *n,(act^aiiat«a«hln(«>Mtl«ut 
mad  tb»  f—t  for  ithlrh  vu  u  niikdr,  I.)  IVofcu-'r  AYHrDi.  Cltj  uihI  aolMa 

\  Dittrul  1t*t?Uiiiial  <  tiUi'tfv,  K«l»lb«tioc)-r»ul,  lAivAoa,  H.W. 

CHEAP    PREPAID  ADVtKTISEMENTS. 

•ITUATION*  WANTID. 

dtxpriMi  p*r  Lint  oj  7'cn  Wordt,  minimum  Ont  Skiltinf. 

MTUATIONS  VACANT 

Tkrtt  Lina  and  under  (JViiumum)  ...       _       _    ll.  M. 

Per  Liru  afitr  _        ._        .-  M. 

Tea  IVocila  to  Um  Um. 
Whm  am«*n  U>  aar       ^»  <^'«  AdTMtlMaaata  'an  ta  ha  taot  ta  ttaa 
i>ubU>Uaa  UflkM  to  ha  lamrdad.  th*  tan  of  Id.  asit  ba  aant  with  th*  ordw  la 
n vt  forpMtan  «(  Ibcaa  ra»U««.   »\t  worda  niait  ba  allswMl  (or  th*  addraaa  of  tba 
PvblUhtag  OftcM.   . 

SITUATIONS,  Ac..  VAOANT. 


FACTOHV.  well  built,  two  Hoors,  about  7.0<X)^  h<i.  ft.: 
bouM,  ufflca,  ru«»r«d  )'ar<il,  ataUloir,  lu^iuMit.  ahed.  Ac:  suit  nuy 

P>n>il.«kja   iitanulai-turar.     Kent  JtKW.— Athili.,  17,  llcltoii-road.  l']tto4i  lane, 
om4  <lati-,  l.onil<jii,  E. 

"L'^ACTOHV  to  be  LKr,  ill  Hunhill-iow.  E.C.  Modern. 

^  com<T  litilldiuic.  Willcarrv  irrvat  weiybt  Urofliul  IliAir.baaonMiDt  aiu3  tbrvtt 
npper  Hoors  araaS^.cmt  lllt«<l  4itlic«-a,  Uft,  drnw>iji  }aT«),  atabliuir  and  b<Juae. 
£f«rj  faciUtjr  fur  Ui^u  liuiiiiiat*.  — l.ri-ii*i  i>  r^iDtta  A  AuetMUiecra.  4c. 
OtobLaiii  atrort.  Ktiudoii.  >'.'  '.,atod  Klll.urii,  

To  BE  LET,  u|wn  I.KASE.  li^^lil  WAREHOUSE  or 
t'AiTiiKr.  beiLK  »x.  SuBolk-atmt,  t'cutuutillc.  It  roiiialna  abiiul  3,eU) 
auiwrflrUl  faai  Oi<ir  apua.  Kent  OD.—Kffij,  S.  0.  Llbaii-M;,  J6  aad  X,  Hualar- 
imxut,  W««i  l^iiiilhllcM,  Ixindon,  E.C.  | 


W "ANTED  IMMEI>I.\TELY.  by  »  Urn.;  firm  in  the  North 
of  EnitlaBil,  thoRiugblr  iit|«r><iucaj  MEi'UAMi:  to  t«li«  cliarga  of 
■toinpiiuc  uixl  iiutcliiUK  plaal  of  araiatuiv  platmi  ami  sii)i.tnQt«i»tl  Tl)«>  Uilliitnc  ap 
o(  •  ^irt'N,  roiitiua.iu*-rurrciil  aii.1  aitcntithitc-ourrviit  'i^Mntu*  uiij  tuotora  aj>  to 
tbc  liiTKval  Mtzu.  Nouc  iiead  tit>1^7'  liUTiuir  h^M  ..iiuil-ir  p.)»ltton  iirerioaalj, 
Ijaliir*  liM)  a  Tmr  to  nuiUUv  ni  tii  -.  Wi-lt.-,  •utinir  lualiai  iitiuiu,  to  C.  E.  A., 
hlrti'rxtau  uAce,  Saliabiirj'-rourt,  Flcat  ■.Irvat,  IaiO'I-'u. 


THE  ELECTRICAL  COMPANY.LIMITED.  l25.ChariDg 
rn<«..ri«>l,  Lonliw,  W.C  .  PF.i^rlBES  at  uuce  EN'.INEEB  with  good  Iheo- 
rvti.-ai  traiuiiirf  uit.l  wi.lc  rr.ii-tioii  fi|»'rk'nfH  tn  i-vwcr  iii^tJilUtk.in  work  for 
Eiitliuatlu«  licpartmaot. -Aprb  liy  l^-tUr  ool/.  "iiil.<r*»l  "Power  EiHciiwer,** 
ktiittiiff  affi*.  tra  uiuic.  tiipMrlauue,  uitd  aalary  iw|iitr«U. 

SITUATIOMS  Vacant  coi\ti/iu«d  on  next  pa|^ 
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SITUATIONS,  ftc.,  VA04HT — eonUmud. 

PlRKCTING  KNGINKF.R.— Elftctrical  firm  require  the 
i  M*nricc*  of  ir<>nt]*aH>ii  with  |<rsrticHt  esperi^ora  to  takr  rbann*  of  oiit«i<l« 
*r«otii'ii  w<>rk  (Y^viriUft  »-s]ieiioDca  m  trat  <ooni  or  abojii  noentiftl.— A^rlT.  «ilb 
full  partlouUr*  •->(  ^x}  vnonce.  Arc.»  to  C  E.  N.,  tf/r<tnci«N  Offlc«,  H»tiiiliur7-c<turt, 

(lONTROFJ-KRS-  — FirHt-elasH   DRArOHTSMAN  with 

and  rv^intajicM  r<'-|uif>'d.   unJy  iduh  with  axi'trienra  ne*^l  ai'i'lj.  with  full  p«r- 
tli^slim  of  fMt  rx|«nem-i<»  to  L\  C  K.,  iUrfirtftati  Oflc«*  i^uiNt 
atrM>t,  LoDilou. 


iNtury-court, 


IUEI>  at  once,  by  lar^e  (^leotriral  munufocturerfl  in 

tlvff  Noirlh.  a  tboronclilf  cnin|)*t«nt  •  at>ul«  KNOINEKR  finnilinr  with  alter- 

rjrmtt  oat  own  l«ata  in 
rn'nan  i  ifBcp,8atialNir}-> 


REQl 

nating-ciirnnt  aiul  bidi  tmxiiw  nMi'liiiieTy.  cniiablr  at  etrr 
■hop  nnd  oil  — Anpty,  with  full  |*rllciil»«r»,  *  .  E.  D.,  SUtti 
i-ourt.  >'lp**'»trt«t,  LoimIou. 

LEX'ERanJ experienced  DESIGNKR-DRArCHTSM.^^ 

for  A..C.  and  C.-C.  8witcbl:oiir\U  and  J«Uit  a^paiatu**  WANTKD  at  Mie«  by 
larre  finn  iu  tbe  North.— A|h>Iv.  witb  c1au.il- «»f  ijnalificiiti  •ci<*  an  t  ei|>oriaii«e»  1 1 
C.  E.  E.»  S'^r,f4»n  Ufllot),  Sii|lHt»ury-<tourt,  li9«t>HtT«H'l,  l.«ini|on 

WANTED.  FOREMAN  for  pros*  shop  in  electrical  works, 
ttw  tb'Mviixblr  r-imtn'tenl  in  «tani)^TiK'.  amiatur**  cot^  plNtT*.  anti  aVa  ti.i 
Bi  pia^ework  iirirr*  <  hdy  vttv  wb.)  baM  lud  ««|^<«>ricnce  in  tbi-  wo  k  me«l  iipply  A 
ncfflMinetit  i<<b  «n<l  lt^'  <1  wair**-  lo  a  rimlli  itrnt-oUMH  mwn,  Am>J^'"i>t<4  n>ii>^  •t'lt*' 
tlMlr  prvvi  >UN  «'fi>«ri^iwN>  iiiid  unmlwr  of  men  tb«*v  biiv«>  baa  o>ntiot  «f.  nU«i  a^r** 
aiw)  wa«*  psppctwl,  to  i'.  E.  H.,  |ft>alrw««ii  Otlltf>e^  ^ftlUbu^y-^ollrl.  Floet-«tT*«ft. 
I<oiiflon.  _ 

RKQUIRF.n.  ii  DRAUfUITSM AN  to  assist  in  the  dcMsn 
of  a  n««  rntriiuM:riofr  lalM<nit«iT,r,  on*  wbo  hu  b*il  et|i4'ri*'nr«  in  0i]''h  work 
|i««f«iTad.  Ntlarr  iuj  n  ve<^k.  -Apply.  »tatiu|:  «ir^D«erhitf  i  iiMirifisfik  t*^  1  r'»rvM<->r 
(UiKCB,  Cltj  ojid  UuiliisTBcliDicKl  CoUo^.  Kii»l>urj,  Lt^oikftrd-Ktri^t,  l.nit«liMi,  K.C. 

DIvQlJIRED,  smait  young  business  Ml'N.  with  electrical 

Xw  kiioirl«dire  uml  ir04i*l  atJdm-<,  txi  ropo-wnr  tbo  NntiAnal  Tt>1*i  b'<ii«  <^>i»|MiiTjr, 
LinH'Vl.'.-  AppiT  l>x  Ivt  er.  ftt«t  ik  hiImiT'  r(*iiiir^l,  to  KriiTn-i:  Mi%-*'4i;R,  !<ilf  Ifiiry 
II<MUi-,  lA>llJoB  Walt 


A POSITION  FOR  LIFE.— GOOD  APP( »i NTMKNTS 

KI  HMAKINK  OARI.K.anit  INLA.ST>  'i eLEtiRAfh  MKKVK  KS  mntinoallv  m>- 
ciir»«l  l>r  >''<'*l»>'*»  o' tho  I-oihIoii  T*l<Mrr*pli  Tninmc  Collnte.  Hriit-iu,  IlKionljr 
IiKtltuiion  o(  tbe  kiml  Mi'U'rntA  r<.«a  rr»i>ei'lua  irintiK  <iiU  paTtioulan  and 
I.iat  of  U«ci*iit  AppoinruirntA  Iro*.    l'ii»itr«ri|N  irnored. 


CELL  TESTERS 

MOVING-COIL  TYPE. 
MOVING-IRON  TYPE. 


As  supplied  to  Matters  of 
Batteries  A  Accumulators. 


TYPE  H-Gtvcs  E.M.F. 
and  Internal  Resistance  of 
Battery  directly  in  volts 
and  ohms. 
No  calculation  required. 


JAME8  PITKIN  &  CO., 

■a,  floe*  Uon  Sta-ao-t,  CI.KRKEN WEI.I.,  K.C. 


SITUATIONS  WANTID. 

ELECTRICIAN  (23)  rc^iuires  SITUATION.  claiRe  ot 
prifnt«|ila»t.or  wiriiir.  lifbt.  )iel]«,Ac.  Hood  refertona-T.M  ,X!^1it« 
jilarn.  HriybtAii. 

■PLECTRICAL  ENG  INKER.  A.M.I.C.E..  28.  wth  eon 

J  ^  Ni<I«rabl«>  rxpericDra.  who  ji  abovtlj  nroc««dinir  to  Atxttallt.  vltl  b*  iW  to 
UTwIertftke  C09IM1SSI0NS,  Ar.-6,C7e,  SUeincian  Kmnt,$m\\»\nfj.rtiwlt,f)m- 
ntr*^t«  lyondoB. 


E 


LKCTRICAL  ENGINEER  seeks  SITUATION.  Tlio- 

CtoelJnil  tn1uii.wlilt.-l.  0, 


TYin*faly  cmnpafant.  !tirlitintf  and  powar 
2.  Htar  fottacra.  I.ittio  Uauth,  fotlor'a  H*r, 


Ij^LELTRluIAN  (2.j)  desires  SITI'.XTION.  us«l  to  dec- 
triral  BtachlnerT.  arc  laoipa,  t«>Ifpfaone)i  and  accamktnrB.  Cntil^rkUF- 
Ownrr|iairii,   (iooil  raf«reiic««.— UrcbM-Tilta.  ribridiRv-Tv«il.TwHkflkuL 

QITU.\TION  REQUIRED,  any  pait ;  charge  of  printe 

plnnt  or  offara  :  iraii  or  oil  ^nirlaes.  dt  naoDot,  ncirtimeUtort.  inhor.  v«f«. 
balli.iiKlioatnrs,  t^lephoMtii;  anin^t  uiotor  ^iparianM.— HUT,  S.  oi.  Alfaaa  t*T4U« 
Evuainrton  Uiirh'Strect,  London,  W. 


E 


NGINE  DRIVER  wants  SITUATION:  nine  jcan* 

experience,  utenm,  fran  and  oil  pnir{n4>«.  acciimnl«**vr4,  ■ot'V  pnaj^  ke.t 
r(>od  n:(*teno««.-Tt\<.Li  T,  Rirrh  Uonaa,  Haywanl'M  Hwtli,  Kmcx. 

ARMATURE  WINDER,  improver  (age  21).  seeks SITV^.V 
Til  IN,  .DT  ro|Hi«i(r.  loir  «u«i  naitant  iol>,-{,<l79k  K'wfHnaa  0C(«, 
8«)lahar.r-<!.iurt.  t'l^at-<trt>«t.l.'4)'1an. 


li^LECTRlCAL  TRADES  DNION, 

JLJ  Trlramiiiii "  Kltr«diimI.ondi'B,~T»l»|>licMenCMtiiI.-Kiiipt«T<nN<\«M>« 
COMPETENT  WORKMEN  ran  ohtAin  xaiMMahert  aotin  ^  tua  of  K-la^taaaa 
or  poal  Lo  A  Ki^'VR.  i  hib  Uaion  nuililinga.  Ciarfcrawall-raiad.  London,  K  C. 

PARTNERSHIPS,  AGENCIES,  &c. 

ENtilNEER.  Electrical  (yonng),  with  practical  training 
and  ntpltnl,  4«alr<>a  PABTXEit,*xr*riene*l  dMicwrand  draiMtbtaman.  alw 
wi  b  capiul.  ta  aUrt  Motor  Manafai^uriii*  In  rmitral  po«tio«  in  lAiiirkahlrt, 
Srotlnnd.   <  }ood  proapMU.— 5.caS,  Muetriemm  OOft.  Nalialnir-oan  rt,  VUa»>«W««t. 

Londuu.   ^  

AGENTS  WANTED  by  front  rank  ManufacturinR  Fmn 
ill  principal  town«  of  (>r>^at  Britain  for  Switirbboarli,  Traa^fomier*.  loBtrn- 
mant*.  Onl/  tbuwa  atita  to  Bb'>w  HubvtaiitMl  rTi-Jmoa  of  beiuir  well  id  tbe  basiDeM 
oflffd  Apply.— Ai>i>Ir,  C.  l>.  VV,,  t£itctr<c»nt%  Office,  Sali«ltiiry-fvmrt,  Pleot-itre«t, 
Ix>n(loB,   

TECHNICALan.lCOM.MERCIALREPRKSHNTATIVK. 
A.M.I  K.E  ,  A.M. I..  Mt'.'b.E.  {af*  3C),  Ur(»  aul  Indncatial  caumc^oit 
i:n(l>i.b,  Amrriran  and  Auatrjlian.  si>hna  to  BKt'Kl^SENT  trat-cUn  firm  ii 
lAiudon.  — W.  Jai'Nm».  62.  Wanrick  atraat.  Lnndoa.  8.W. 


TO  ELECTRICAL  ENGINEERS.  SHOl'FITTEUS.  Ac- 
Tb''  pruprietorH  of  Valnabla  Tat^-nt  Bighta.  ara  pre|>ar(Kl  to  rrftttt  * 
atiitable  llrmi  tb»  nol-  rlirbt  to  inaiiiifacttin*  in  (  oimtie*  or  diatrit^ta.  — fi,68Si  Iftc 
frtAUH  Offi^'e*  hii]i«biirjr-outirt.  fi*-  t-strfet.  London. 

RECENT  PUBLICATIONS. 

Tba  loUowiDg  raeeotly-issued  publicationa  ckii  b«  tupplied  post  trM 
"  Tbe  RJectrioian "  Printing  and  PuUisbing  Compiui;  at  tbe  pr' 
•tiled  bcluw.    (Add  5  per  cent.  Iiir  podtaee  bhraad)  :  — 

"  l-AjM  niiicntal  \\e.M  iircliti^  on  tho  Muw  uf  ^iIl'Uiii  thruiiuh  Nos 
(uid  Oriticce.  ■  l>v  \.  lUtcaii.  Translated  by  11.  Hov<i  Brv 
U.  M.  ' 

"  Modern  Iron  Foundry  l'racli(^."  Tart  II.  Uy  (j.  U.  Hale.  8 

'•  I'roccvdiiiK«  »r  (lie  .\iiierionn  InMiiut«of  Ek-ctricttl  Engine 
March.  1905.    '2».  Od. 

"Notions  d'l-llcftririti' ;  son  I'tilieation  ilans  I'lnduatrie." 
.Inrqtien  (inillnnnie.    Ta,  Od. 

"  Hi'iiry  aiul  Mora's  Mudern  Klcctricity."  By  .lauica  Hunr 
K.  .1,  Horn. 

"  I'liltern  MakinK."    Ily  4.  K.  Dangerlield  Od. 

••  Stnirttiml  I>c»igniT»'  Handbook.'    H.v  Win.  F.  Scott. 


IN  PREPARATION. 


ViTv  Illustniicii. 


ELECTRICITY  METERS,  AND  THEIR  MANAGENIO 

A  Practical  Manual  for  Central  Station  Engineers,  Distribution  Engineers,  and  Students. 

By  C.  H.  W.  GERHARDI. 

Thia  Taluuble  [ir.ictlcal  manual  on  the  Management  ol  Meclncity  .Meters  will  form  an  aiMiti"naI  volume  of  "Tiik  Ei.rrrBiriA^  "  Serien.  at 
pub'.inbed  §liiirtlv    'll\e  author  has  had  nian.v  ,r«Hr»'  exLcptional  rxperiem  t  with  Klectricit}'  .Meters  in  connection  with  the  Meter  l>*'pa.i-t.iix 
|ari4'''>t  eleclrir'iiy  Aupph  underlaliinR  in  the  Kinplom.    Mr.  Cit-rhardr^  ntimatr  aci|U»iiilnnc«  with  the  working  of  all  •'xi,«tinir  m<.>t<5r 
^aik<'t.  and  with  Ihf  ileliiiN  ot  thi'ir  ron^truotion.  i*  a  f^uaranleti  that  the  biK>k  will  ravel  the  requiremenU  of  Iho.He  engaged  in  work  irj  n 
]<:lr.riii<'  tjr  .Mt'ter  (nrni'i  an  i-e^ntial  purl.    In  the  diviaiun  of  tbe  book  devoted  to  "  Ti  atirig  "  .Mr.  Gcrhanli'D  etpnrience  will  prove  ot  tli 
^ir\ir,.  Ill  «ij|.|.|y  station  enginwra  anil  minacira. 

»'T1IF,  ELECTRICIAN"  PRINTING  <t  PUULISHING  CO.,  LTD.,  SALISBURY  COURT,  FLEET    ST  .  L< 
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G.  A.  PARSONS  &G9 

Heaton  Works,  NEWCASTLE-UPON-HNL 

66,  Vicioria  Street,  London.  S.W.  13,  Peacocks  Buildings,  Leeds.  99,  Qreat  Clyde  Street.  Glasgow. 


TELEGRAPHIC  ADDRESSES^ 
aiumnr  lokdoh. 

junto  LE£Dt. 

SMcoTMLr  ausoow. 


STEAM  TURBO-DYNAMOS 


CONTINUOUS 
CURRENT. 


SPAHKLESS 

COMMUTATION 

GUARANTEED. 


TL'RBO-ALTER.NATORS  o<  Revolvim  Field  Type.^ 
TURBINES  supplied  to  Dynamo  Maker*. 


S.OOOkw.  THKBE-PHASE  ALTEaNATOR,  40  Periods  6,000  VolU. 

For  the  XKWCASTLK  TIDN  TYXE  ELKCTRK'  Sl  Pl'I.V  lOMPANY  S  NEW  I'AIlVfLLE  POWEK  STATION'. 


f 


FERRANTI  LIMITED 


HOLLINWOOD. 
LANGS. 


MANUFACTURERS  OF 


INING  SWITCHGEAR. 


AutDinatic  A  Non-Autofnatlc. 

Two-Pb«»e  A  Thr(te-fha»e. 


Mining  Switch  up  to  1,000  volts,  AM  amp*., 
Three-Phau  Oil  Break. 


Enclosed  Switches, 

Enclosed  Fuses. 

Ammeters  &  Voltmeters. 

Integ^rating  &  Indicating; 
Wattmeters. 

ALL  SUITABLE   FOR  MINES. 


uigiiizea  by  Google 


\ 


XVtlt. 


■'Ill' i»fFrTBfri*i«  *»«n  M  iw 


WILLANS-PARSONS 

STEAM  TURBINES. 

XJiKler   I^ic«-nce   <i-<>m   C   JL.    r»ARSOIVS   &.  CO., 
'  '  And  under  Wlllans  &  Robinson's  and  Sankoy's  Patents. 


ACCESSIBILITY. 
ECONOMY. 


ACCURATE 


r 


GREATLY   IMPROVED   SYSTEM  OF  BLADE-FIXING. 

WILLANS  &  ROBINSON,  Ltd 


DAVEY,PAXMAN&Oo..LD 


8INQLE  AND  DOUBLE-ACTINQ 

HIGH-SPEED  ENGINES 

FOR  TRACTION  AND  LIQHTINa 


PAXIVI  AN  "  ECONOMIC 

AND  ALI,  TYTHS  Of 


SUPERHEATERS  and 

CONDENSING  PLANTS. 

wo«*,,  COLCHESTER, 

EMOLAND. 

IX>NI>ON  OFFICE: 

78,  QUEEN  VICTORIA  STREET,  E.C. 


bit 


7SO  Kw.  Paxman  Doubls-Acting  Triple-Expan 
•>  sijppll«<l  for  Palslsy,  Ac 


•Ion  Knjtln< 


by  GoOgl 
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WALL  LAHPl  A  •rMCUOJTT. 


COSSOR, 

AOrVAl  MAm, 

M,  FiSSIHGDON  ROiD, 
LONDON,  E.G. 

Mxperimunlnl  and 
ttifttHe  Oinu-Btowinf. 

I-MT  TIUI,  VACUUM  nilES,  IMOUCTION  and  TtSU  COILS.  HflCURT  PUMPS. 


f.  & 


TRANSFERS 

Mil:  r  \i,  I  i(  I  M  iTAlil.i.  I  oi; 

MARKING  INDICATOR  BOARDS,  SWITCHES.  BELLS. 
TELEPHONES.  MOTORS  I  MACHINERY. 

r.2  to  60.  Steclhouao  Laao.  BIRMINGHAM. 


TULLY  &  8TRAKER,  o;:;,";::;^*.:::.. 

MICA  SEGMENTS 

COIIHUTATORt. 

Tut  ifi  amt— 
OLIHT  LOifDOIf. 
OoBLnct4tn  to 


MICA 


JOHNSON  &  PHILLIPS 

14.  UNION  COURT.  Old  BROAO  STRUT.  E.C..  and  CHMITOM.  UNT. 

MAKERS  of  the  most  lodero  Machlo«s  for 


CABLE  MAKING 

STRANDING 

TAPING 

COMPOUNDING 


CABLE  IJVYING 
BRAIDING 
WINDING 
LAPPING 


RUBBER.  SILK  A  COTTON  COVERING. 


AMERICAN-GUT  OVERALLS 

I  lifw  OM'i*:  I  Tni-.  ■  li«<  f  ••<^'  "'H'  -  >«  twu  ml  wa  it.  «»4  mn'  titjbt* 
.t.»F>-  Ns  tti  '.'t.  t  V«  'ii  nfrtitii  f^.f  V»l",.iii^  I  If  1'  -  kft  It  ii.l  Ir-t  INl-  I-  ■■k^l 

ENGINEERS,  ELECTRICIANS,  MOTOR  CAR 
CMAUFFFP.S  A  SKILLFD  MFCMANinS 

*«.  3-.  t.-r  K<*rMtKK 


1    i   A  :• 


Al  — 


■  «"  in.  3d.  t/n«m.~ 


VI  \  \  1  I-  \    n  Kl: 


<»  ^ 

Hirv  S     I     44    ^.   8   7     >(   t  ll» 

I  Aniunil  »  \i.t iF>l)  »   91    X!     H  Si  re   'v>  <!>  42 

I  Un«:(i  111      iiui.ir       ai  t:>  a.  '.'tf  m  .h»  31  it  as 


s^n.l  .llri'.'t  r„    WARD    &  CO 


,\it'ri'  ...||lr..l  ...It  \\  f  «■ 
It  Iieii  riirlitMil  M  llh  ont'r. 


(Il«-IH.  C.I, 
M'....itr  !..r  II, 


.1  >  .H  M  ll> 

tkbrr  Mil**  I 


III-  I  . 


.111,. 


Hertzian  Wave 
Wireless  Telegraphy. 


By 

Or.  J.  A.  FLE.MINti, 

PJtS. 


HrinK  n  reprint  o(  a  imrlTO  of  artiolei 
in  the  /'<7>«tir  Srirncr  Monthly,  based 
upon  Da  ri.KuiMo'K  important  Cantob 
Lectcuea  before  the  Societ;  o(  Aria. 

mi. 

lOS  large  Sro.  paget.  fullg  illiutrated. 

Price  3  '6  nett. 


•  THE  ELECTRICIAN  "  PRINTING  &  PUBLISHINU  COHPANV.  LTD. 
.SALISBURY  COIBT.  LONDOX.  KMiLtND. 


LOOK 


LIST. 


Th«se  ar«  Juat 

A  FEW  OF  THE  ARTICLES 
WE  MANUFACTURE. 


If  ffou  art  rfQUirinM  anvthing  i.lt^trieal  WRiTE  VS^ 
Ck'r  rari  jopp/y  anvtfting  t  ROM 

A  TERMINAL  SCREW 

TO 

A  C()A\PLETE  CENTRAL  STATION 
HOL'IPMHNT. 

.<  \l,  I>  Tut  II  KXbVIHIKH. 

THE 

General  Electric  Co.,  ltd. 

Head  Of/ice : 
71,  Queen  Victoria  St.,  LONDON,  E.G. 

Iferks  :  Manebestor,  BlrmlnKhom.  Wlttea.  London. 
BranrVs  :  BfanobMler.  BirminKhAm,  Olnngow,  Ncnrcoatlc, 
Dublin,  CardUT  and  Bulfut. 
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TMK 


INDOEUBOPmLTELEGMPU  COMPAHY.L 


TD 


SHORTEST   AND   MOST   DIRECT  ROUTE 
TO  INDIA  AND  THE  FAR  EAST.  . 


DIRECT  OVERLAND  ROUTE 


INDIA,  OBTLON.  BUBKAH.  PBN AN<».  8INOAPOB1I,  and  othar  FImm  In  «he  MALAY  PBNIN- 

SOLA,  JAVA,  and  the  DUTCH  INDIES  greneraUy;  MANILA.  OOOHIN  CHINA,  SIAM. 
OfllNA,  JAPAN.  AUSTRALIA.  NEW  ZEALAND  and  NEW  OALEDONIA;  PERSIA; 
0QN8TANTIM0PLB,  and  oHier  FlMsas'Jn  TUBKBT. 

to  r«wM  tm 


A  JUximnm  of  BPnO  ud  AOOU&AOT  is  oMallM«  to  DIRKOT  WHBATSTONB  WORKINQ,  without  any  inUrmMlisU 

i«li|nvoo» 


r*-tnuwmiMioa,lMtwMnX>ondon  (KuchMtif 
with  iBdta  ud  th»  Ikr  X«at;  and  b«tW«MI 

tritli  South  RuMia- 

LONDON .  -  -  - 


Mid  Tttmaa,  la  boCk  dirwttoM,  te  XUagnm*  •anbMcvA 
Mid  UvHpool)  ud  OH  Ml,  la  bott  dbMtleas,  te 


LIVERPOOL  - 
MANCHBSTBR 


-  18,  Old  Bromd  StrMt.  B.C.  |  0  and  8,  Unna  Straat  Cquarai 
and  lO  and  II,  Mlnelns  Lana*  B.O. 

•    African  Houaa,  0,  Watar  Straat. 

-  DHChy  Chaml»ars,  Claranea  Straat. 


^■■nwtClmoilvBpiMWkK  AaiKtmf  WWTAl  TIIICMW  OfFIM  ia  the  Uidlrf 

ALL  rmUUUUkM  9HOULD  BE  MARKED  "VIA  IN  DO," 


TMI9  imotOMTiOM  19  »iQMALi.KO  rmmmt 


Books  of  Forms  and  Tariff  fiooin,  ooatainiiw  Balss  and  Kcf^uUtioas,  are  forwarded  Post  Free  on  applieation  to  Um 
fkmstB^  BmUoim,  or  to  Um  Haad  OOoh,  M,  OU  Bnid  StMst,  London.  E.G. 

   I.  W.  STBATTOBp;ACTBE  WS^  j^Wg*^  P^Tf^l 

INDESTRUCTIBLE  PMNli^ 

FIREPROOF  PAINT. 

INSULATING  PAINT. 


WIRELESS  TELEGRAPH  CONFERENCE, 

•'T««  Btacnucu**  Pumtino  t.io  Pi'»L»Biao  CoMPiST  b«v« 
•  nmM*  tTkulMlM  tote  BnriMi  d  Um  OOctol  Bmcd  <X  lb* 

at  lb«  WiroU  .  -    -  _  - 


„ P',  '"'<ul<i'j°>  b  br  Mr.  O.  B.  HnuMl,  aBd      kMB  •■okllr  MMVUd  Iqr  Ua 

BrlUih  Pi>«t  OSkw. 

Th«  boot  U  «  ootupulao  DDblicaUoa  to  the  "  tntanatiaakl  'Nhcmph  OoaonUon 
Ml4  8«TTic«  lt«ol»<ian.  -  (Xoodsa  B««lik>a,  UM»,  «ad  b  b<HuU  in  faU  ekiUl. 

Mas S/a Mil, post Owar»;  slmBdOf-. 

mMTl.M.iSimM:  atooa4,aa  T1i*Thlid(N«wawlBiUtifid)adttkaaf 

THE  STUDENTS'  OUIDE  TO 

SUBMARINE   CABLE  TESTING. 


■XBB  BLsoxBicuv*  vsmuva  * 

rOiart, 


INTBBNATIONAXi  TBSIiSGBAPfi 

AKD  TBLBPHONB 

SEBVICS  KEGULATIONS 

■pntBD  AT  UMnNur.  uoa 


The  TnuMlatloB  Is  1  v  "'Ir  i    K  i  Tn  inin,  of  tb.  IndU  OB.-*,  I..inJo«  Af 
MmiU^lon  of  the  Sc  zv^r^:;       s  .  ki,;  :.jr  IniUn),  And  Ur.  OKO.  R.  NKTr.'**>v,  of 
KMWni  TrUgimph  Cumpuiy.  LosUoa  ;  uil  U  ofBciallj  •aeiip««d       HM.  PiMt- 


All  tlM  Altantkm,  AMMkm,  Driittot.  tc,  nad*  at  lb*  nomi(  IntvrnatiouU 
Tslagraah  OaalfnaealiaUla  iMdoBanclwrfaralmwaataglaac*,  aod  Uw  work 
U  iMctelb  dwipad  ta  aaaUa  ikaM«to  Sau  «Mi  lataraatlotiiu  Trbmaiu 
VBiunUaa  Um  Wyilartna.  and  OoadltlMi  nadir  wfaieli  thtw  MnauctM  ikr*  m 
BllU«d  aad  Uw  Bnua  aa  to  Charge..  B.pcllUuii'-.  RefTiTi'li.  <tc 

Tbar.  ta  alio  niMib  aiattcT  uf  i«cbAU%l  iotvrt^ir  irir];i<lc~.l  m  -.;ji-»t'  k>^irnlatioa 


AM  mADRm  omiz  raonon  uadv  FACiury  or 
*   ^  *dto<  ^^j^ffj^^^ol^inmSiSISmiffmiTSi^^  Pddl—  ifcait 
Boud  In  Strosf  OIoUi,  Prloa  ta pw  Sipr  ntt.  Poat  ft«a  (U.K.).  Sa  M. 
BfeMSC  7b. 

Or  with  iMarlMrwl  Baled  Paper,  aa  6d.,  poal  frw  9«.  il<l.  U.K.I ;  abroad  10.. 
Or  vRh  WMa  Uargliu.  lor  Noc«..  iw.  8d.,  poat  few-  «•  -hI    (  .K.!   abroad  lOik 
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THE 


EASTERN  TELEBRAPH  COMPANY,  um^ 
EASTERN  EXTENSION  AUSTRALASIA &■ 

TELEGRAPH  COMPANY,  LIMITED. 

EASTERN  &  SOUTH  AFRICAN  TELEGRAPH  COMPANY,  limited. 
DIRECT  SPANISH  TELEGRAPH  COMPANY,  LIMITED.  . 
BLACK  SEA  TELEGRAPH  COMPANY,  limited. 
.  EUROPE  &  AZORES  TELEGRAPH  COMPANY,  limited. 
•:   WEST  AFRICAN  TELEGRAPH  COMPANY,  limited. 

WESTERN  TELEBRAPH  COMPANY,  L«n» 

AFRICAN  DIRECT  TELEGRAPH  COMPANY,  limited. 

LONDON  PLATINO-BRAZILIAN  TELEGRAPH  COMPANY. limited. 

PACIFIC  &  EUROPEAN  TELEGRAPH  COMPANY,  limited. 

RIVER  PLATE  TELEGRAPH  COMPANY,  limited. 

WEST  COAST  OF  AMERICA  TELEGRAPH  COMPANY,  limited. 


DIBEOT  TRIPLICATE  CABLES  to  Spun,  Portugal,  Madflira,  St  A'  ncent,  South  Africa.  Gibraltar,  Malta,  Eg^pt, 

Aiieu,  ludia  luui  Aualrulia. 

DIRECT  DUPLICATE  CABLE  ROUTES  to  Brazil,  Argentine  Republic,  Uruguay,  also  to  Peru,  Chili  and  othar 
piifts  'A  South  America  ;  and  to  Suakin,  Perim,  Penang,  Malacca,  Singapore,  Java,  New  Zealand,  Tasmania,  New  Caledonia 
and  China. 

ALTERWATIVE  CABLES  to  Greece,  Turkey,  Labuan,  Bangkok,  Cambodia,  Saigon,  Tonquin,  2^zibar,  SeychellM, 
Mauhtius,  Mij^.tmbique  (duplicate),  Louren90  Marquea  (Delagoa  Bay  i,  Bathurst,  Sierra  Leone,  Sekondi,  Accra,  Aicenrion 
Islanii,  .St.  Helena,  Lagos,  lJr*»8,  Bonny,  St.  Thom6,  Princip^,  Loanda,  Beng^'olla,  Mouamedes,  llodrigviei  and  Cocos. 

SIWflLE  CABLE  to  The  Azores,  Tangier,  Bolama,  Bissao,  Conakry,  Grana  Baaaam,  Kotonou,  dmerooDB,  Gaboon, 
Tripoli,  Cyprus,  Mombasa,  Madagascar,  and  the  Philippine  Islands. 

The  LEVANT  SYSTEM  includes  Odessa,  Constantinople,  Dardanelles,  Tcnodot,  Salonica,  Smyrna,  Chio,  Syra,  Candia, 
Rettimo,  Canen,  Sitia  Rhodes,  Trieste,  Corfu,  Zanbe,  Patras,  Corinth,  Athens,  Cinphalonia,  Santa  Maura,  Tines,  Androa, 
Zea,  and  all  the  Greek  Inlands. 


TELEGRAMS 


y  Google 
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[9M  ov«r  fl>r  STATIONS  and  JARIFFS. 
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List  of  EASTEBN  &  ASSOCIATED  TELEGRAPH  COMPANIES'  STATKMS 


IiOMDOH:  11,  OLD  BBOAO  STBEII,  B.C. 

8;  HAPimtAfJ.  01'HUf,  B.O. 

3,  GREAT  TOWER  3TREKT,  E.C. 

THE  BALTIC  MBBCANTILB  AND  BHIPnHa 

EExmAmm,  tt.  kabt  asm,  ml 

41  A!<D  42,  PARUAMBirr  STREET,  B.W. 
97,  aOLBUKN  VUDUCT.  B.C. 
4k  HLROnUk  ROm^  PUtBUKV  PAVUUHT,  &0. 

449,  STRAND,  W.C. 

FORitiaN  AUCTION  HALL^  OOVBMT  QARDKN, 


d   ABROAD  I— 

ADELAIDE :  NATIONAL  MUTUAL BLDQS.,  VICTORU  S<JCAM; 

STOCK  EXCHANQE,  KINO  WILLIAM  STRKKT. 

mUiBOUUIB:  EQLnTABLE  BUILDTNQ,  RLIZAUBTH  STRKXT; 

AUSTRALIAN    WIDOWS     KUND  Bl'lLDWO 
(eonur  of  COLLINS  uid  WILLIAM  afTKURB), 

FMSM  (M.  MnvauUUA)  :  hoir'S  TI.  It 

GBOROE'S  TERRACE. 
8TDHHY  :  GIBOS  CUAMBERS,  7,  MOORS  8TRKST. 
ALHXaMDBIA  :  BOULEVARD  RAMLBH  (m(M  «t  0U> 
B0US8B  RBnC). 

OAPITOVH:  STAKDARD  BAMX  BOnODraiL  fiUUVIR 

STREET. 

TOWV  HALL. 


LnrBSFOOL  :  KI3,  EXCHANQE  BOILDIVaS. 

90,  BROWN  STRBBT. 
r :  61,  BOTAL  BANK  PLACE. 


CAJMMOOWynBBA 

MOKTBYIDaO':  183,  CALLE  CERRITO. 
PBBIIAMBUOO :  2,  RUA  1>U  CUMUERCia 
RIO  DB  JAHBISO  :  S  RCA  DA  CA 
VAUPABAUOi  OALLB  FBAT  M. 


t  G«UCout,  WMt  Co*it  Afric*. 
"    -  Mat. 


PlAi  ft  Ludoric- 
,.       f .  OdAs  DoTOu  '  0^*<r»l  OfBcp] . 
RACAlod  i,PluliBptQ«tj. 
BihiAiN.  BraBfi :     Rt.-  li^i  J'f  ni.-»A». 
BAcioewxntie :  Java,  f  i-;ti  !i  Ir.ili<-f- 
Bftrtdero     ■  Bupcqi     A>fM,  Republic 

B*rcp>utiA     KofxlA  t->  airpTsidAd  19. 
A    J.r^.  Ouurb  ladiflk 
tbLri:     1,  MAhn«  Pimd*  (GimbUi 

WMtCuAit  AfrkaJ. 
BaafoellA  ,  Fortuf u«m  AagoU)* 
BUoAo ;  AlAOfcedA,  -^P^iiL. 
BL3.SA0:  PartofueMGuisM,  WtttAlrteft 
Bol a m A  PonufueM  Guinea,  W«tK AMo 
Bombay  :  CeotrAj  TelofTApo  OSot. 
Bona    yi.  Coon  NatioDAl. 
boDsy :  -Soatbeni  Nif eriA,  West  Coiit 

AfhcA. 

BrAti:  .Sotitliifro  N%(t»-na,  Woit  CoA^t 
AtncA. 

Broone  :  Ko€^L:rx  )'.-<-.  .  a  .^uKnliA. 

CAdii :  so,  AlASici^  do  Apffdf  >. 

Caifo  '.^gyjii'i 

CaJIso  (Peru 

CAmishA  ( PortngAlj. 

C«BpAa«;  Bu«fUMA|«lbft«pbAiaHrtiB*. 

CBftdU  (Crete). 

C4S«ft{Cl«««). 

Caba  (PhilipoiM). 
Ctaafpo  (North  Cbiu). 
Chic:  lUtoyslo  Kiud. 
Cb«r  (Uronuy). 
Cmm-KmUm  Itl 
--  -  tVr- 


Ku  Fl«ruiu) 


CMiUatiiunI* :    Mm  1l|p* 
No.  ti,  ran. 

CoqahabolCbili) 
CoffuiGTMCal. 
CoHathtOraeca). 
Cwoeal  jCbiU). 

Uel;i(oa  K»j  ( Lonaco  Mimml. 

DolonaltrriNiaar). 

Ilsruao  (Uragau). 

Kalaoath:  PaitOitc*BaiMia(t,ChaFch 

Kamaipiita  (C^pnuk  (Mnat. 

Kliailari  I  Victoria,  AMMllti 

Florl<J*  [L'rafaar). 

Pooalww  (CUaa). 

Fnf  BratM  (Uracaar)' 
I  Gaarnr«wa(Ta«iBtaUl. 
I  OihfjUuf :  Main  Sudaa,  Sooth  Burack 
Raad. 

,        Sab-OBca.  WliyaitShMt. 

Halpboiur  iTeMittia). 
I  Halepa  iCrawS 
Hone  Kooir  iCiuaa>. 
HortA  IKiy^!,  AioniUliadD. 

!Ui  i\u  <•-■■_  •  I  litmilit 

l.li.iy-r  L.'ii-I,. 
K>  frTiiji   C  JI^S). 

L^bu^a  I  KnUib  North  BornMl. 
I.i|oi  I  Wmt  Coul  Afiftal :  Tb*  Mtrioa. 
La  Herouu  I  N«w  South  WiIm). 
Laraua  ;  Cyprus  I. 
(  La  Screaa.  St*  S«raaa. 
Levnnaf  i  tslaad  of  Lomaot). 
Lima  I  I'«Bi. 
L'tiiaibol  Cfprut), 
I.  ,«!iv.n  iPdrttJrall  :  R«a  da  Arteoal. 
l,....n.U    S.I.;  f»..i,lu  J-  I  ...inila.  An»ola, 

IMai  A'i  (ncir  H<inKkuti(,  Chiaa). 
Madeira  f  Kuachal). 
Madrai  llailU). 
Mahil  S^i  bntiM). 
^la-accA  fvitiit,  >f*ttlf:tit»istjil. 
Malilon^iiLj  iL'fujruayl. 
I  Malta:  Ceatral  OCce,  St.  Georna. 

amibJiMll, 


MaaUa  (I^iUpfdaa  Idaadt) ;  Calla  Can- 
am  HiaoMa. 

Maxaabaa  (M.  Bc«il)s  ii^  Bn  4a 
KwnUa. 

MaruUlta:  Ba* 

l«l«CTUh«. 

Mauntioi  (Pm 

part  Stiaat. 
Mfldaa  (Stunalra). 
M«ii4osa  (Arfaotiaa) 

tli  bJd. 
liarc«4ca  (Umcnairk 
MolXaiio  (Pm) :  Calla  il  da  JaHa. 
Moabata  (Batt  Abical. 
Maaaaawdn  (PortacaM*  AW.  AMm). 
Moual  TrootUia  (Cnrul). 
Mousblaua  l£.  Africa). 
Neli0a(N««ZaalaMt). 
Nicosia  (Cyprat). 

Odeua  (Kuuia):  Gcsanl  Poat  Olca, 
No.lA.Si<i«htStwt. 

SallH. 
Pairaa  (piaacat. 
Panaada  I  Uruna*!. 

Pabia  (China). 

Paoaaa  (;>t'alU  SfttlotacaU). 
Partai  lalaad. 

Pincui  t  Gr  em  e)   A  rcoa  S(>  N*.  a. 

Pi»a»-u^.'-:hil  i. 
Plains  11^  >'&r-ii5  I . 
Porongos  (Uruguay). 
Horthcuraow  :  1  reen  K.S.Oi 
Fort  Uarwin  (S.  Auitrallak 
Port  Lo«i.(Uaaritiaa). 
Port  SaiJ  (E»>pl). 
Prtncip*  KuaNaat 
Pyr«.,.  f(>T-oce). 
k.  :-.,n.  ,  1  ■,r%rt. 
kh  ..1.-.  ,  J  urk.v), 

kui  iiiamU  Jo  .Sul  (HtA>il)  ;  icj.  Kui 

Mak^cIiaI  Flfiriato  Paixuto- 
Kodfiyurti  Ikland:  Mauot  Veout. 
Kauria  da  SaaU  W* :  Saata  ¥*,  Rar- 


Saifoa:  Cl|ia  St.  Ja 
Saloaica  (Tuckait. 
Salts  (UranaT). 
SaaUaca(ChUa:  ( 
SaaiMlS.  Btaaai:  aa.1 
SahoadllOald  CaaaLWl 
SacaMjCbtU). 
SaycbaOaa  Uaada: 
Sbaatkai  (Cblaa). 
Sharp  Paak:  aaarl 
Siana  Laoaa :  Wa 

Wait  Ceaat  Africa. 
Siagason  (Stiaita  SaMJi 
S^da^ratal. 
Sayima  (Alia  Ml«at>. 
Soatabava :  Java,  ~ 
S«a.  CMhama  <& 

daNaaaabt*. 

St-HataaalakiBd  

St  Ja«o  (Praia)  :Ci»« 

tiaa). 

S.  Pad»(Ba«ae«  Anaa,  Ra, 
S(.  Tboad(W«at  AMca>. 
Si  ViacaaltCa^VaNl). 
Suakin  (Sadal.B«l<W|b 
Soda:  SadaBantelfc 
Saa*  (KfTPO. 

Swahopaa 

Sjra  (Graaca). 
Talcahiiaao(ChlU). 
Taafier(liorocco);  Tel<^j(ia^h 
Tannlot  -  Hoadja  Ada.  1  urloah 
"1  lent  in  N'l'flli  Chiaa). 
Iri'-iir    Pxlasso  dalla  Poata. 
Trip<r:i  :  H..-l>ar;lNorth  AMeal. 
Virv  :  V'e.ssquRx  Uoraod  atmii 
Villa  KoJ:  VMU  RmJ  d«  Ai 

Alfarve,  Portafml. 
Wei-bat-Wei :  (Lla.~ 
WeltoTfad— :  Jaa^ 
2aau  (Oiaira). 


"«acl  Offices;  ELECTRA  HOUSE,  FIN8BURY  PAVEMENT,  LONDON, 
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TARIFF  per  Word  from  all  parU  of  the  UNITED  KINGDOM,  on  and  after  JAN.  1ft,  1909. 

:T«  AFRIM  (mttinttd).  d.  i 


T*  BHBOH. 

AOBTMA  AM>  HCNOAKY 
AtOBBS   _ 

BtTLOARU   

CRRTK    ...  ._   

rRAK(  K,  Tu  lUvtk   

OIBRAl-TAR   „ 

ORKK<  K— MAinjuci)  AnbL&KM  ... 

ITALY    ...      .>  .„   

MALTA    ._      .„  ._   

POBTDOAL 

ROUHAKU   

RUSSIA,  TiA  OonaA   

BERVU  ._  .„   

SPAIN  ._   

TCRKRY,  UAist-un  un>  Umtnit, 

 nioart  Ctpbiis   

TCRKKY,  CYPRUS,  au,  Statioms 

T«  AFIlia*. 


ALOBRU 
BOYPT— 

Ai.iTtroiiA   

Caibo,  Sou,  Pon  Said  ahd 
Oma  BrATioa*  ni  Ftmr 
Hmior  _ 

All  Btatioii*  ui  Sk»iid  Rmiur.. 

All  Statiom  ir  Thikii  RaaioM... 

TAKOIER      ...  ._   

TRIPOU  ...   

TCNIS... 


ABY38INU  ._ 

ADBN  

DJIBOtm   

ITAI  IAN  KAST  AFRICA— 

Amas   

liAMOwiH  AHD  Oram  PLAcn  ... 

JEDDAH  AND  OTHER  STATIONS 

IN  UEDJAZ,  TIA  JiDDAB  

OBOCK  _   

PERIV  

8UAKIH   

YBMEN,  Tu  Saut  Sitd  .„ 

Km!  aaMl  m»4  Ad)a*Mt  Islante- 

BRITISH  EAST  AFRICA  PROTKC 
TO RATE— 

MOMIUHA  

Othak  Plaom   

ORRUAN  EAST  AFRICA— 

BuUABCKBrBO    ASD     UjUl,  VU 

South  Aihuca  

Othh  Placw   

RADAQASCAK  .„   

MAURITIUS,   SEYCHELLES  akd 

KODRIOUKS   

PORTUGUESE  BAST  AFRICA— 
MocAMaiQus,  I»rRBHOo  MABQim 
OoTT.    Stations  Moiammi^ui 

Pbotinci  ._   

Buba     Railway  Compavt's 

STATIOira  

Divntior  or  thi  ZAifiiasi 
2ANZIltAR   


a. 

d. 

0 

0 

0 

T 

0 

• 

0 

0 

0 

• 

0 

7 

0 

44 

0 

• 

0 

7 

0  Hi 

0 

7 

0 

a 

0 

1 

• 

0 

s 

1 

» 

1 

I 

1 

10 

> 

0 

0 

♦* 

0 

7 

0 

•i 

1 

B 

B 

• 

t 

S 

• 

7 

B 

8 

> 

a 

B 

7 

B 

e 

B 

0 

• 

I 

a 

6 

S  10 

1 

1 

a 

I 

• 

a 

a 

« 

a 

7 

a 

7 

a 

8 

1 

0 

a 

e 

BRITISH  CENTRAL  AFRICA  PRO- 
TKCTORATK  (NYASSALAND)  ... 

CAPB  COLONY   

NATAL  _   

ORANOE  RITRR  COLONY  AND 
TRANSVAAL 

SOUTH KUN  KHODESU   

NORTHERN 

RTMt  Sm*!  mm*  M\mmmmt  l»Um«*- 

ANOOLA— 

BlKOCCLLA   

„        OOTnUIXRIT  STATiom 
LOAVDA   

Oovumixirr  STATion 
MoaaAMBDis   

„       OomSHIIlT  STATion 
BATHURST    .„       ...  „ 
BISaAO  ADO  BOLAMA 
BONNY   „ 

„       OoTBBJIIIBST  StATIOlfl 
BRASS  

CAMKROONS...  ._   

CANARIES,  Ti»  CaDU  ...  ._ 

„         tU  St.  VmcBXT  

DAHOlf  EY— KoToaoc,  ke  

FRBNCH  CONGO— LnnuvTLLi,  Ac. 
,       GUINEA— Cox  AKRT 
,  „  Othib  Placm 

SOUDAN  (•«S«A*0.^i). 

GERMAN  SOUTH  WEST  AFRICA- 

SWAKOPMCIIII,   

GOLD  COAST- 

ACOHA  AHD  SlKOnOI   

Othu  Stations  

ITOBV  COAST— GKAjro  Babum  ... 
„  „        Othbr  STAHon  ... 

LAGOS  

„      GoviMfiiiirr  Statiokb 

MADEIRA.  TU  DiKBcT   

„         via  Cadiz  ... 

PRINCIPE   

ST.  J  AGO,  tU  DiBaoT   

,,      „     tU  Caou  

BT.  THOME  _ 

8T.  VINCENT,  tU  Dotct  

„         „      Ti*  Cadiz   

SENEGAL  AND  FRENCH  SOUDAN 

tU  St.  Vincsht  

SIERRA  LKUNK   

„  Railway  Uppicu... 

TOGOLAND   

ASCENSION  AND  ST.  HELENA  ... 

T«  ASIA. 

ANNAH   

BRITISH     NORTH  BORNEO- 

Labi-an   

OruBR  Tlacbb   

CHINA— HoxoKoHo  

„  Macao   

„       Otrir  Placsb   

OK-HIN  CHINA   

COCOS  KEELING  ISLANDS 
COREA — Sboul,     Cbbhvlpo,  akd 

„  Fdban,  via  JapaM 

„      Om*  1'lacii»,  via  Japan... 


10 


T«  ASIA  romtinuai;. 

DUTCH  BORNEO  ... 
DUTCH  INDIES-Java  ... 

Onm  IiuuRW 

FORMOSA     ._   _ 

INDIA -India... 

„  BttBMAH   

„  Cbtlo*   

JAPAN  

PENINSULA  OF  KWANTOLTNQ— 

Port    Abthtb,    Dautt  axd 

Tamintan  .„   

PERSU,  Ti»  Malta  

„       tU  Bombay  

PBR8UN     GULF  STATIONS— 

tU  Malta...  .„   

tU  Bohbat  ...   

PHIUPPINKS- Ibland  op  Lczoa  ... 

,  OtBIR  UlAKD*  (Vl- 

batas)  

RUSSIA  IN  ASIA,  TU  SnoAPOBi  ... 

SIAH,  TIB  SniOAFORB... 

,,      ,,  Mnri.Mini  

8TRAIT88ETTI.KMENT8— PiSANO, 
SiNOAroK*.  Malacca  and  Native 
Statis     ...  _ 

TONQUIN 

TURKEY  IN  ASIA.  tIb  Dnucr  ... 
.,  „      tU  El  Abicb  ._ 

„  „      tm  bombat  ._ 

Ta  AUSTRALASIA. 

PANNING  ISLAND.. 

FIJI   _ 

NEW  CALEDONIA  ... 

NEW  SOUTH  WALES   

NEW  ZEAI-AND  ... 

NORFOLK  LSIJIND  

gUEKSSLAND   

SOUTH  AND  WEST  AUSTRALIA 

TASMANIA   _ 

VICTORIA    _ 

Ta  SOUTH  ABICRISA. 

ARGENTINE  REPUBLIC  ._ 

BOLIVU  ...   

BRAZIL— 

PlXHAMBirOO   

Amazon  Stationb—Bbstbs,  Cahra, 
Cbatb»,     OciifPA,  Macafa, 
Monti    Auigbi,  Mubqubibo, 
PmuKiitua,  SAHT.uiEii,  Soumi 

ALamjiTBH,  Itacoatiara,  Manaob, 

ObIDOB,  PARtNTINB   

All  Othbb  Piacn 
BRITISH  GUIANA,  tu  St.  Vikobht 

CHILI — PUNTA  Arcnas   

„        Otseb  Placbb   

CULUMBLA   

DUTCH  GUIANA   

ECUADOR— 

Qdayaqdo,  tU  St.  Vincwt 

Othbb  Placib  „ 

FRENCH  OUUNA  

PARAGUAY  

PERU  

URUGUAY   


■.  «. 

4  • 

4  0 

4  • 

4  10 

a  6 

a  6 

a  7 

s  • 


4  • 

8  0 

a  8 

a  0 
a  1 

4  8 

4  10 

a  0 

4  * 

t  > 


8  0 
4  6 

0  e» 
a  8 

8  U 


4  a 

6  9 
8  0 


» 

8 

6 

f 

4 

0 

14 

1 

4 

a 

8 

9 

7 

10 

e 

8 

7 

8 

7 

10 

6 

9 

4 

8 

6 

8 

4 

a 
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COMMERCIAL  CABLE  CO. 


DIRECT  CONNECTION  AT  NEW  YORK  AND  BOSTON 


WITH  COMPANVa  OWN   LAND   LINE  SYSTEM   THROUQMOUT  THE  UNITED  STATES.  ^ 

DIRECT  CONNECTION  IN  NOVA  SCOTIA  I 

WITH  CANADIAN  PACIFIC  RAILWAY  TELEQBAPH8  FOB  ALL  POINTS  IN  CANADA, 
WITH  HALIFAX  AND  BERMUDAS  AND  DIRECT  WEST  INDIA  CABLE  COMPANIES  FOR  BERMUDA,  WEST  INDIES,  A*. 
AND  WITH  THE  BRITISH  PACIFIC  CABLE  FOR  AU8TRAUA,  NEW  ZEALAND  dU. 

■ARK  TOUR  MKSSAQBS  WITH  THK  FRH  INDIOATIOIT  "VIA  OOMMKROIAL"  OB  USB  THX  OOKF  ANT'S  TBADB  KABK  fOBMS- 

HmAS  Omaa,  JStw  You :  86S,  BaoASW^i.  CLABiaoia  H.  IUokat,  PaansnT.  Qmo,  O.  Wamd,  YioB-PBMQwvt  Aire  GtanBAi,  lf>«»i. 
OmsAL  Omoi,  Lomdoii  :  BmnoTMin  Uoma,  66  A  66,  BnaorMAti  Snnt  Wmia,  K.O.      Fuswos  Wabs,  Uamaomm  m  KMVuJn. 

THE  WESTERN  UNION  TELEGRAPH  COMPANY. 

EXECUTIVE  OFFICES,  No.  195,  Broadway,  NEW  YORK.  U.S.A. 


ROBERT  C.  CLOWRY,  Preaident  and  Qenerai  Manager. 


THE  LARGEST  TELEGRAPHIC  SYSTEM  IN  EXISTENGL 

TWO  ITUITIC  CIBLSS  from  PKKZIICE,  Coniill,  U  lEV  TORI  CUT  dlnct.   6«tli  Cables  in  diplexed. 


The  LAND-LINE  SYSTEM  of  the  Company  in  AMERICA  comprises  1,^50.000  MILES  of 

WIRE,  and  £4,000  TELEGRAPH  OFIICES. 

DIRECT  WIRES  to  GALVESTON,  TEXAS,  oonneeUng  ftl  that  plMM  with  the  CabUa  of  tho  MEXIOAN,  the 
CENTRAL  and  SOUTH  AMERIOAM  TELEOBAPH  OOMPANIBB  for 

ALL  POINTS  In  MEXICO  and  OBNTRAL  and  SOUTH  AMBRIOA. 

DIRECT  WIRES  and  GABLES  to  HAVANA,  CUBA,  eonneotiiig      that  phuM  with  tha  ODBA  BUBMAEISS 
and  WEST  INDIA  AND  PANAMA  TELEOBAPH  COHPANIEB  (or 

ALL  POINTS  in  the  WBBT  INDIB8. 

BiaUSIYS  COMMSGTIOM  fith  the  GREAT  M0RTH18STERN  TKLEGRAPH  COMPAMT  of  CAKiDL 

To  mumrt  lh§  Dwtd  amd  Pnmft  Trantmisiion  of  Mataga  from  any  Tdtfnpk  Ofiu  tc  aU  float  m  HU  Wultm  Hmmufkm* 

thef  thould  b4  marktd 

"Via  WeMteyn  XJnton."  '"^'SSSi.'Sl^r'""*^ 
"^.'^.i;!::?^  252,GRESHAM  HOUSEHOLD  BROAD  STREET,  LONDON,  B.C. 

RKCKIVXIVO  OCTFIOKB 

40,  MARK  LANR,  LONDON,  E.C.  2,  MIKTUUM IIEIILANU  AVKKl'E,  U>.NIX>N,  W.C.  10,  fOKhTCK  BQCABE,  Ha  A  UKOiUJ. 

'Jl,  BOTAL  EXCHANUK,  UINIMIN,  K-O.  IIOMFORO  MTnEEfand  COTTON  tACHAXOE,  1.  I'A.NML'KK  bTREET,  DCNDKK. 

109,  FENCUURCH  MTUErr,  LONDON,  K.C.  LIVERPOOL.  TlO,  FKtUUCICK  STKWT,  kU>l  NRCMan. 

inr.  BAMIC,  HT.  MARY  AXK.  UlNllON,  E.C.  IIACKIIA  I.L  Cll  AMBCKh,  UALUVVINMT.,  UKIsTOL  lA'.-HA.MiE  Ul'ILOIN<>!»,  UKITU. 

"          WllAUr,  TOULEY  nTHECr,  LONDON,  h.K.  4,  WATKU1.00  bTUKKT  aud  4U,  GOUOVN  Itl'lUXT,  31,  BROWN  HTajST,  MANOH IMXKK. 

■  imHaiIAMBO0HK,AKUI«On.8T.,  LOND.,  W,0.  GLA800W.  1,  SIDE,  NKWCAHTUE-OM-TVMJt. 


t-/iL)ui^Lia  by  VjOOQle 
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X3EXV« 


ANGLO  AMERICAN  TELEGRAPH  COMPANY,  m 

FOUR  DIRECT  CABLE  ROUTES  (Aoteiwlle  IHiyIn  SgwtM) 

FROM  THE  UNITED  KINGDOM  AND  FRANCE  TO 

lU       In  th«  Diltat  sum,  Cuidi,  tnUn^,  l«t       Itth*.  C«b*J  Aa-la.  fcwrtfc  Aia«rto».  AatgHu.  Mew  ZMliad.  TiirnmU.  le. 


PER 


to  NEW  YORK  CITY  and  all  places  in  Anf>erica  Easterly  thereof 
AUSTRAUA,  NEW  ZEALAND  AND  TASMANIA 

If  n>ii>g  other  than  the  toras  ii.xucd  by  ibo  Company,  luewagolihoirtdt* VIA  ANGLO* 

"  „^_.        -----  -  -~       ..  .  -  ^  fc,-.       L I  "  T  1  llf Mit  f-"  — -  STATIOW8  Of  tH»  OoMPW 

TM  Pu»U«      iiiiismmtaiM,  » t^wirw  ■•'^  —  —  ..  back  u4Llcuambe&s.balowuii 

nRADFORD  ..    11).  HJIWTKR  SQl'ABE. 

ntJNDBK      „      ..      ..    I.  FANMtJB*  tsTEKKT.  • 
LKITH  .  -    K«CHANa«  BUlLDWaS, 

NBW  YORK  .       ..  BTOCK  KXCBANIiB. 

kARtTiMK  m  aniNO. «  axv  lo,  beioob  n. 

445.  BIMIOMB  -^TOKItT. 
MAHTBBAL  ..   Cobikm.  '1.  H^fHAMKHT  kS»  tlL  IBAJWOIl 

.  X*VIEB  SrttL-^K  . -1 


M  TUitdSlibkTOH  .>TBBBr.  P..C. 

IC9,  FBNCH«««I  STBKBT.  |.C. 

J,  ^ORTUVMBBBb&KD  aVHIUB,  CBABINO 

UAV>  WAakp.  toout  imv^  lA 

M,  MABK  LANK.  KC.         .  arn'm^mw 

AX  Kb 


Al,  TUB  BXOBMIW. 
ai.  BROWN  Bnilini  • 


Manchester        ..  "RgSU^'BS 

I  cknd  oilieT'  Inform 


ATLASriC  Bl  ll-lJlNio. 
aUB  CAL'MABTIM- 


vukVabd  am  tudMo 


iCBO.  list. 


»  mil  miiBWi—  nrnrn*"  "  ""    — - 

*m<<tfhDAM  ..   PBlHSBHORACHr '.'W-  _ 

roSb  :      -  wTviAYBNTlsiriKMBBB. 

BARCBLON*       ..     r.  WKfAWOPBOKV  M 

T.  M.  WBUUI,  SfCrttam. 


CARDIFF 
PARIS   ..  — 
MAVKB  

AHTWBRP  ..  

^DIRECT  UNITED  STATES  CABl£  COMPANY,^ 

Oirmoi  OmMm  Rauia  for  Tetmgrmmm 

_  fO  ALL  TLkCm  IH  THK  - 

nmSD  BTATXS  of  AMEBIGA  CANADA,  WEST  INDIES,  OKNTRAI. 

Btoti(mi  in 


WORD. 


pirtloultr..  Booh,  of  >^0'-m».T«WlTB,  *a.  Bppt^r^l*  t»B^ 

nw  «M          "l™; ™'  ""li^^^oHAWHe  (am* w.iu«r  m«a 
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LPS.  OK  TYPE 

CENTRAL  STATION  CELL. 


Thm  AtimntHm  of  SNQINEERS  /«  ca/Zocf  to  (lie  following  IMPROVEMEMTS:— 

i-CAPACin  FOR  HIGH  RATES  of  DISCHARGE,  looo  amnm* 

FOR  I  HOUR  FROM  10  Positive  Plates  as  a  Maximum. 

ii^-UABMiaV  MATE  WITH  LEM  UNING,  PROVIDED  WITH  UTf 
SO  THAT  Leakage  due  to  Creeping  MNMOT  take  PLACE,  THUS  | 

MAKINQ  Box  ABSOLUTELY  INDESTRUCTIBLE.  | 

in^-EMH  PLATE  CAN  BE  SEPMMTELY  lEWWEO  WITHOUT  INTER- 
FERENCE WITH  THE  Remainder  or  with  the  Orcuit, 

nr.-|IEATLY  HNKMEI  MEA  of  eMMEaTNM. 

V.-E60N0MY  OF  FLOOR  SPACE.  An  0  K  Cell  occupies  only  about 

ONE-HALF  THE  Floor  Space  taken  by  a  P  type  of  Similar 
Capacity. 

Thft  BLBCTBICAL  POWER  STORAGB  CO.,  Ltd.,  4,  Great  Winchester  St,  LONDON,  B.a 


See  pcige  XXIL  tor  SPECIAL  ANNOUNGEm&rr  of 

.BCTRICIAN" 


AND  HANDBOOK  FOR  1905.    THE  B\G  B\iV)E  BOOVl. 


<iminmiiii>ii»tMt<i*>n>t»tiMHtnoii»ii#>in»i»»o<>oi>>o»ttnnniiiiiii 

Hints  to  Gable  Buyers. 


See  that  in  buying  Paper  Cables  you  get  fluid  Impregna- 
thn  of  the  lasulation.  Paper  has  little  elasticity,  and  unless 
it  is  applifd  to  the  Conductor  in  spiral  strips,  and  the 
Impregnation  allows  these  strips  to  moue  on  each  other, 
the  insulation  a»  a  body  must  emelt  whon  ihtCablois  bent. 


TD 


BRITISH  INSULATED  &  HELSBY  CABLES,  L 

UAKEBS  or 

yiiper  Insulated  aad  L««d  Covered  Cable*.  Rabber,  Gotta  Pcreha  and  BltamoB  C«T«r»d  CaMW.  Talagiayk  mA 

Trlr]ihnnr  TnKtaUatlonB,  Corn!)] cto  Tramway  XqalpmcnCs,  Jnnclioa  Bos«a, C«PW  Wll*.  4Mk 

WORKS:    PRESGOT,  HELSBY  AND  LIVERPOOL.    Aoorra  thbooomoot  ctk  wo«fca. 

Pnat«itad^iUub«druriti«rr«i,rM««*  lijr  OtOUOK  TICKER,  at  (ha  Bliu>rial.t^lnUi«MHl  l>tti>tWiiaf  OOiMi,  l.laad  (.SMJucat  CMtax.  fui 
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